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MosicHuTenbHas 3anucka
Pa6ouas nporpaMmma paspaboraHa Ha OCHOBe c/efyrwWmnX AOKYMEHTOB:

Pabouas nporpamMma y4ebHoro Kypca no xmmum ans 8 knacca paspabortaHa Ha ocHose ®I'OC BTOpPOro nokKoseHusi, NpUMEpPHOMN NporpamMmbl No
y4yebHbIM npeagmeTam, xumMmnsa 8-9 knaccol ( M.: MpocBewenune, 2013 r.). Ncnonbayetcs yuebHuk I.E. Pygsntuca n ©.I. ®enbgmaHa «Xumums. 9
knacc» ( M.: NpoceeweHune, 2016 r.)..

KoanyecTBo 4yacoB no KosmyecTBo yacoB
Ha3Banue Tembl nporpaMme XuMusi: B padoueii
nporpamma: 5-9 kiaccel nporpamme
IToBTOpPEHUE OCHOBHBIX BONIPOCOB 3 3
Kypca 8 kiaacca
Knaccn(PnKaunﬂ XHMHYECKHX 5 5
peakuuii
DJIeKTPOJIUTHYECKAS 7 7
AUCCOLHALMS
| Tanorens: | 5 | 5 |
| Kucsiopon u cepa I 6 | 6 |
| Asor u pocdop | 8 | 8 |
| Yraepon u kpemumii I 9 | 9 |
| O6mme cBoiicTBa MeTaLI0B | 13 | 13 |
IleBoHauabHBIE MPEACTABICHUS 10 10
00 OpraHnyecKux BelecTBax
| Beero: || 68 | 68 |

MnaHupyemblie pe3ynbTaTbl M3yueHUa yuyebHoro npeamerta



NMpeaMeTHbIMU pe3ynbTaTaMMU 0CBOEHUA OcHoBHoOW o6pasoBaTeanoV1 nporpaMmMbl OCHOBHOIo obuwiero O6paBOBaHVIF| ABNAKOTCA:

CbOpMMpOBaHMe nepBoHa4a/ibHbIX CUCTEMATU3NPOBAHHbLIX I'Ipe,U,CTaBJ'IeHMﬁ O BewecTBax, nux npespalwleHnax n npakTm4eCckom npnMeHeEHMN,
oBflageHne NOHATUNHBLIM annapatoM n CUMBOJIMYECKUM A3bIKOM XUMUU,

0CO3HaHWe 06bEKTMBHO 3HAYMMOCTN OCHOB XMMWYECKOM Haykn Kak 06/1aCTM COBPEMEHHOIO €CTeCTBO3HAHMUS, XMMUYECKMX MpeBpaLLeHuni
OpraHMYecknx U HeopraHMYecKMx BEeLLEeCTB Kak OCHOBbl MHOTUX SIBJIEHUI XXMBOI M HEXWBOW NpuUpoabl; yriybneHue npeacraBneHunii o
MaTepuasbHOM eAUHCTBE MUPA;

oBflaieHMe OCHOBaMM XMMUYECKON rPaMOTHOCTU: CNOCOBHOCTbIO @aHaNM3MpPoBaTh U 06 bEKTUBHO OLEHMBATb XU3HEHHbIE CUTYaUWUn, CBSI3aHHbIE C
XMMUeENn, HaBblkaMu 6e30MacHOro obpalleHnsi C BeleCcTBaMmn, UCNOb3yeMbIMU B MOBCEAHEBHOM XM3HU; YMEHWEM aHANIM3MPOBaTb M NJaHUPOBaTb
skonorunyecku 6e3onacHoe noseaeHue B Lensix cbepexeHns 340poBbsi U OKPYXKaloLLen cpeasbl;

CbOpMVIpOBaHVIe YMeHVII7I yYCTaHaB/IMBaTb CBA3UN MeEXAY peasibHO HabnaaeMbIMU XMMUYECKUMN SBNIEHUSMU U npoueccamu, npoumcxoadawmMmm B
MUKPOMUpE, 06BACHATD NPpUYnNHbI MHOF006pa3VIF| BEWECTB, 3aBUCUMMOCTb UX CBOMCTB OT coCTaBa u CTpOEHUA, a TaKXe 3aBUCUMOCTb NMPpUMEHEH UA
BeWwecCcTB OT UX CBOVICTB;

NpUOBpETEHNS OMbITa MCMOSIb30BAHWNS Pa3/IMYHbIX METOLOB M3YYEeHUs BELLECTB; HAGMOAEHMS 3a UX NPEBPALLEHUSIMU MPU NPOBEAEHUN
HEC/TOXKHbIX XMMUYECKNX SKCMEPUMEHTOB C UCMOMb30BaHMeEM nabopaTopHoro o6opyaoBaHus 1 Npubopos;

YMEHME OKa3bliBaTb NEPBYIO NMOMOLb NPpUN OTpaBIEHNAX, OXXOrax U ApPpYyrmx TpaBMax, CBA3aHHbIX C BEWECTBaAMU U na6opaTopr|M O60pyp,OBaHVIeM;

oBnageHue npuemamun pabotbl ¢ MHbDOpMaLMEN XMMUYECKOIO COAEpXKaHus, npeacTaBneHHon B pa3Ho dopMe (B Buae Tekcra, dopmyn, rpadmkos,
TabnuyHbIX AaHHbIX, cxeM, doTorpaduii n ap.)

co3aHMe OCHOBbI ANnst OPMUPOBaAHUS MHTEpPECa K PaCLIMPEHMUIO N YINYBNEHNI0 XMMUYECKMX 3HAaHMIN N BbiI6opa XMMUK Kak NPOgUIbLHOro
npegMeTa npu nepexoae Ha CTyneHb cpeaHero (NoaHoro) obuwero ob6pasoBaHns, a B AaslbHeNLWeM N B KayecTBe cdepbl cBOe NpodecCcuoHanbH o
AEATENIbHOCTH,

CbOpMVIpOBaHVIe Hpe,EI,CTaBﬂeHMVI 0 3HAYEHNN XMMNYECKON HaAaYKN B pelleHNN COBPEMEHHBLIX 3KOJTIOTMYECKUX npo6neM, B TOM 4ucne B
npeaporTepawieHnn TeXHOreHHblIX U 3Koa10orm4eckKknx KaTaCTpOCb.

BbINYCKHUK HayunTCca:



OCHOBaM peanunsauunu I'IDOGKTHO-VICCJ'IED,OBaTeJ'IbCKOl71 AEATENNBbHOCTH,

npoBoAnTb HabnoaeHne n SKCNEPUMEHT noAa pyKOBOACTBOM YyUUTENA;

® OCYLLECTBNATb PACLUMPEHHbIA NOUCK MHGPOPMaLIMK C UCNONb30BaHNEM pecypcoB 6MbnnoTek u MHTepHeTa;

co3aaBaTtb U npeo6pa3osb|BaTb MOAENIN N CXEMbI ANA peweHnda 3a4au4,

ocyLwecTBNATb Bbi6op Hanbonee apheKTUBHbIX CNOCOHB0OB pelleHns 3aaa4y B 3aBUCMMOCTU OT KOHKPETHbIX YC/TOBUNA;
e NaBaTb onpefAesieHNne NoHATUSM;

e yCTaHaB/MBaTb NPUUYNHHO-CNEeACTBEHHbIE CBS3U;

® OCYLLECTB/ISATb JIOFMYECKYIO Ornepaunto yCTaHOBEHNS POAOBUAOBbLIX OTHOLIEHMN, OrpaHNYEHNE MOHATUS;

e 0606L1aTbh MOHATUS — OCYLLECTBNATb JIOMMYECKYO OnepaLmio nepexoaa oT BUAOBbIX MPU3HAKOB K POAOBOMY MOHATUIO, OT NOHATUS C MEHbLUNM
O06BEMOM K MOHATUIO C 6ONbLLIMM 06 BEMOM;

® OCYLLECTB/SATb CPaBHEHMe, cepuaumio U Knaccmdmkaumto, CaMoCcTosaTeNnbHO BbibMpas OCHOBAHMSA U KPUTEPUN A1 YKA3aHHbIX 10rM4yecKmx
onepauuvn;

® CTPOUTDb KJ'IaCCI/ICbI/IKaLI,VII-O Ha OCHOBE ANXOTOMUMUYECKOro aeneHund (Ha OCHOBE o-rpmuava);

® CTPOUTb NNOrMYECKOE paccy>XaeHune, BKar4vawuiee ycraHoBneHme npn4nMHHO-CeaACTBEHHbIX CBF|3el7I;
e 06BACHATL ABNNIEHNA, NPOLECCHI, CBA3U N OTHOWEHWA, BbidBIAEMbIE B XO04€ UCCNENOBaHUA,

® OCHOBaM O3HAKOMUTENBbHOIO, N3y4aroulero, yceanmBakowero 1 NoONCKOBOIro YteHu4,

e CTPYKTYPMPOBATb TEKCTbI, BK/OUYAs YMEHUNE BbIAENATb MMaBHOE U BTOPOCTEMNEHHOE, MaBHY MAEK TeKCTa, BbiICTpanBaTb NocneAoBaTEbHOCTb
OMUCbIBAEMbIX COBbITUN;

e pabotaTb Cc MeTadbOopaMm — MOHMMATb NEPEHOCHbIN CMbIC/T BblPpaXXeHWUN, NMOHMMAaTb U ynoTpebnaTbe 060poThl peyn, NOCTPOEHHbIe HAa CKPbITOM
ynogobneHun, obpasHoM cbAMXKeEHUN CIOB.



* ICNONb30BaTb pasfiInyHble NpUEMbI Noucka MHdopmMaumm B IHTEpHETE, NOUCKOBbIE CEPBUCHI, CTPOUTb 3anpochkl AN NMoMcka MHGOopMaunmn m
aHann3npoBaTb pe3ysibTaTbl MOMCKA;

* 1CMNO/Ib30BaTb NPUEMbI NoMcKa MHDOPMaUMM Ha NePCOHaNIbHOM KOMMbloTepe, B MH(HOPMAUMOHHON cpeae yupexaeHus u B o6pa3oBaTe/lbHOM
NPOCTPaHCTBE;

® NCNOJ1Ib30BaTb pa3jinyHble 6unbnmnoTteyHblie, B TOM 4ucne 3JIEKTPOHHbIE, KaTaJiornm Ans noumcka HeobX0AMMbIX KHUT;

® NCKaTb VIHCI)OpMaLI,VHO B pa3/iINyHbIX 6a3ax AaHHbIX, co34aBaTb W 3anOJIHATbL 6a3bl AaHHbIX, B YAaCTHOCTU MCMNO/Ib30BaTb pa3nn4yHble
onpeaennTenn;

e hopMMpoBaTb cO6CTBEHHOE MHDOPMALIMOHHOE NPOCTPAHCTBO: CO34aBaTb CUCTEMbI MAMNoK M pa3MeLwaTb B HUX HYXXHble MH(POPMaLMOHHbIE
NCTOYHWKM, pasMellaTb MHdopMaumio B MHTepHeTe.

* MJ1IAHMPOBATb U BbIMONHATL y4ebHoe uccneaoBaHme M y4ebHbli NpoeKT, ncnonb3lyst obopyaoBaHne, Mmoaenn, MeToabl U NpUéMbl, afeKkBaTHbIe
nccneayemon npobneme;

e BbI6UpaTb N UCMOb30BaTb METOAbI, PE/IEBaHTHbIE paccMaTpuBaeMoit npobneme;

e pacrnosHaBaTb U CTaBUTb BOMPOChI, OTBETbl HA KOTOPble MOryT 6bITb MOJSyYEHbI MYTEM HAYYHOrO UCCNeaoBaHUs, 0TbMpaTb aAeKBaTHbie METOAbI
nccnenoBaHusl, GopMyIMpoBaTh BbiTEKAKOLWMNE N3 NCCeA0BaHUS BbIBOAbI;

® CNONb30BaTh TakMe MaTeMaTudeckne MeToabl U Npuémbl, Kak abcTpakuusa v ngeanvsauus, 4OKa3aTesnbCTBO, AOKA3aTeNbCTBO OT NPOTUBHOTO,
[0OKa3aTenbCTBO MO aHasiorMm, onpoBepXeHne, KOHTpPNpUMep, MHAYKTUBHbIE N AeAyKTUBHbIE pacCy>XAeHWUs, MOCTPOEHME U UCTMONTHEHNE
anropuTtMa;

® 1ICMOMIb30BaTb TakMe ecTeCTBEHHO-Hay4YHble MeToAbl U NPpuMéMbl, Kak HabntogeHne, NnocTaHoOBKa NpobaeMbl, BbiABMXEHME «XOpOLUen rmnoTesbl»,
3KCNEPUMEHT, MOAEMPOBaHNE, UCMONIb30BaHME MaTeEMaTUUYECKUX MOAEeNen, TeopeTnyeckoe 060CHOBaHME, YCTaHOBNEHWE FpaHuL, MPUMEHUMOCTH
Moaenu/Teopuvn;

® NCNOJ1Ib30BaTb HEKOTOPbIE METOAbLI NONYyYEHUA 3HaHVII7I, XapaKTepHble Ana counasibHbIX U UCTOPUYHECKUX HaAYK: NMOCTaHOBKaA I'Ip06J'IeMbI, onpochl,
onncaHune, CpaBHUTENTIbHOE NUCTOPUYECKOE ONMncaHune, 06'bF|CHeHVIe, MCnosib30BaHMe CTaTUCTUYECKNX AaHHbIX, MHTEpNpeTauna CbaKTOB;

® ACHO, NIOTMYHO M TOYHO M3NaraTb CBOIO TOYKY 3PEHUSA, MCMOJIb30BaTh A3bIKOBbLIE CPEACTBA, aJleKBaTHble 06CyxaaeMoi npobneme;



e OT/INYATL DaKTbl OT CYXAEHWNI, MHEHUA N OLLEHOK, KPUTUUYECKN OTHOCUTLCS K CYXAEHUSAAM, MHEHUSAM, OLLeHKaM, PEKOHCTPYUpPOBaTb nX
OCHOBaHUS;

®* BUWAETb N KOMMEHTUPOBATb CBA3b HAaY4YHOIo 3HaHMUA U LEHHOCTHbLIX YCTaHOBOK, MOpaJibHbIX CY)I(ﬂ,eHMVI npun nony4vyeHunn, pacnpoctpaHeHnn 1
npuMEHEHUN HAaY4YHOIo 3HaHWU4.

e ONUCbIBaTb CBONCTBA TBEPAbIX, XXUAKNX, F33006pa3HbIX BeLWwecCTB, BblaeNnAaAa X CylweCcTtBeHHbIE NMPU3HaKK,

® XapaKTepmn3oBaTb BeLleECTBa MO COCTaBy, CTPOEHUIO U CBOMNCTBaM, yCTaHaB/1MBaTb NPUYNHHO-CNEACTBEHHbIE CBA3U MeXAy AaHHbIMU
XapaKTeEpPUCTUKaMn BEWECTBA,

® paCKpbiBaTb CMbIC/T OCHOBHbIX XUMNYECKNX MOHATUN «aToOM», «MOJiEKYya>», «XUMUYECKNN JIEMEHT», «MPOCTOE BELLECTBO>», KCJZIOXXHOE
BeELWECTBO», «BaJIEHTHOCTb>», UCNOJIb3yA 3HAaKOBYIO CUCTEMY XUMUWN,

e n306paxkaTb COCTaB NPOCTENLUNX BELLECTB C MOMOLLbI XMMUYECKUX (POPMYS U CYLLHOCTb XMMUUYECKNX peakunii C NOMOLLbI0 XUMUYECKNX
YpaBHEHUN;

® BblHNCNATb OTHOCUTENIbHYHO MOJTEKYNIAPHYIO U MONTAPHYKO MaCCbl BEWECTB, a TaKXeE MaCCoBYO AO0JIK0O XUMNYECKOIo 3/1IEMEHTA B COEANHEHUAX ANA
OLEeHKUN nX ﬂpaKTVI'-IeCKOVI 3HA4YNMOCTH,

® CpaBHMBATb MO COCTaBy OKCMAbl, OCHOBaAHUA, KNUCNOTbI, CONA,
° KﬂaCCVId)VILI,VIpOBaTb OKCuAabl N OCHOBAHWUS MO CBOMCTBAM, KMCNOTbl U CONMU NO CoCTaBy,
e OMNUCbIBaTb COCTaB, CBOMCTBA U 3HA4YeHne (B npupoae un ﬂpaKTMHeCKOVI AedaTesIbHOCTU ‘-IeJ'IOBeKa) MPOCTbIX BewecTB — KuMcnopoaa n soaopoaa,

® N1aBaTb CPAaBHUTENIbHYIO XapaKTeEPUCTUKY XNMNYECKNX 2/1EMEHTOB U Ba)XHENLIMNX COEANHEHWNI €CTECTBEHHbIX CEMENCTB LLENOYHbIX METAJIJIOB U
raJioreHos,

* NOob30BaTbCA nabopaTopHbIM 060pyAOBaHMEM N XMMUYECKOW NOCYA0N;

® MPOBOAUTb HEC/IOXHbIE XMMMUYECKME OMbITbl U HAbAOAEHMS 3@ UBMEHEHMSIMM CBONCTB BELLECTB B Npouecce ux npespalweHuin; cobnoaatb
npasuna TeXHUKM 6e30MacHOCTM Npu NpoBeAeHUn HabNAEHWUA U ONbITOB;

e pasinNyaTh 3KCNEPUMEHTANbHO KMUCNOThl U WENOUM, NOMb3YACh MHANMKATOPAMK; 0CO3HaBaTb HEO6X0AMMOCTb cobnoaeHNs Mep 6€30MacHOCTH
npu o6paleHnn C KUC/IOTaMKn U LWenovamu.



e ONpeaenaTb NPUHAAIEXHOCTb HEOPraHMYECKNX BELWECTB K OHOMY U3 M3YyUYEHHbIX KIaccoB/rpynn: MeTansibl U HEMETaN bl, OKCUAbI,
OCHOBAHWSA, KUCNOTbI, COMMU;

® COCTaB/IATb OPMY/ibl BELWECTB MO UX Ha3BaHUAM;

* ONpeaensTb Ba/leHTHOCTb M CTEMNEeHb OKUC/IEHUS 3/IEMEHTOB B BELLECTBAX;

BbINYCKHUK MOJTY4YUT BO3MOXXHOCTb HayUMUTbCA:

*0CO3HaBaTb 3HAYEHME TEOPETUUYECKUX 3HAHUI AN NPAKTUUYECKON AEATENbHOCTM YesloBeKa;
* OMUCbIBaTb U3yYeHHble 06BEKTbI KaK CUCTEMbI, MPUMEHSAS NTOTMKY CUCTEMHOIO aHanu3a;

® NMPUMEHATb 3HAaHNA O 3aKOHOMEPHOCTAX nepmoamquKoﬁ CUCTEMbI XMMUYECKUX INTIEMEHTOB A1 06bACHEHUS U npeasnaeHnsA CBOWCTB
KOHKPETHbIX BELWECTB,

e pasBMBaTb MHGOPMALMOHHYO KOMNETEHTHOCTb NOCPEACTBOM Yry6/eHnss 3HaHUN 06 UCTOPUN CTAHOBNEHUSI XUMNUYECKON HayKN, €€ OCHOBHbIX
NOHSATUI, NEPUOANYECKOrO 3aKOHA KakK OAHOM0 M3 Ba)HENLIMX 3aKOHOB NMpUPOAbl, @ TaKXe 0 COBPEMEHHbIX AOCTUXEHUAX HAYKN N TEXHUKU.

® COCTaBNATb MONEKYNAPHBIE N MOJIHbIE NOHHbIE YPaBHEHUA MO COKpaLLI,éHHbIM MOHHbIM YPAaBHEHUAM,

°* MpUBOANTb NPUMEPDI peaKLlMVI, noaTeBepXaakwmnx cyuecrsoBaHmne B3aMMOCBA3N MeXay OCHOBHbIMU KNlaCCaMW HeOpraHNM4YeCKnx BeELLeCTB,

NPOrHO3MpoBaTb pe3y/bTaTbl BO3AENCTBUS pasINYHbIX GaKTOPOB Ha M3MEHEHME CKOPOCTU XMMUYECKOM peaKkuuu;

NPOrHO3MpoBaTb pe3y/ibTaTbl BO3AENCTBUS pas/iNYHbIX (PaKTOPOB Ha CMELLUEHNE XMMUUYECKOr0 paBHOBECHS.
* MPOrHO3MPOBaTb XMMUYECKNE CBONCTBA BELLECTB Ha OCHOBE MX COCTaBa M CTPOEHMUS;

® MIPOrHO3NpPoOBaTb CnocobHOCTb BELLECTBA npoaBnATb OKUCNTENbHbIE NN BOCCTAHOBUTEJIbHbIE CBOMCTBa C YUYETOM CTENeHen OKNCneHus
3JIEMEHTOB, BXOA4ALWNX B €ro CoCtas;

* BbISIB/ISITb CYLUECTBOBAHNE FrEHETUYECKOV B3aMMOCBSA3M MeXAy BeLLecTBaMn B pAay: NPOCTOE BELLECTBO — OKCUA — FMAPOKCUA — COSb;

e XapaKkTepu3oBaTb 0CO6ble CBONCTBA KOHLEHTPMPOBAHHbIX CEPHOM M @30THOW KUC/OT;



e NPMBOAUTL NPUMEpPbLI YPAaBHEHWUIA PeaKLNA, NeXallunx B OCHOBE MPOMbILLSIEHHbLIX CMOCO60B NONYUYEHUA aMMMUaKa, CEPHOMN KNCOTbI, YyryHa m
cTanu;

® ONMCbIBaTb PU3NYECKNE N XMMUYECKME MPOLECCHI, SIBNSIOWMECS YaCcTbio KPyroBOpOTa BELLECTB B NMPUPOAE;

e OpPraHn30BbIBaTb, MPOBOAMTL YYEHMYECKNE NPOEKTbl N0 NCCEeA0BaHMIO CBOMCTB BELLECTB, MMEILWNX Ba)XXHOE NpaKTU4YeCcKoe 3Ha4yeHue.
® rPaMOTHO Ob6palLaTbCs C BELWECTBAaMM B NOBCEAHEBHOM XU3HMU;

e 0CO3HaBaTb HEOHXOAMMOCTL coboAeHNs NpaBuUa aKoaornyeckmn 6e3onacHoOro NoBeAEeHUS B OKPYXKatowWwen NpupoaHoOnN cpeae;

® MOHUMaATb CMbIC/T U HEO6X0AMMOCTb cobntoaeHns npennmcaHMVl, npeanaraeMblx B MHCTPYKUKUAX MO MCNOJIb30BaHWIO 1EKApCTB, CpeacTB 6biTOBOW
XMMnn n ap.;

® NCMNOJZIb30BAaTb HpVIOGpeTéHHbIe Kto4eBblE KOMNETEHTHOCTU NPU BbIMNOJTHEHUN UCCNEAOBATENIbCKNX MPOEKTOB MO U3YYEHUIO CBOVICTB, cnocoboB
nonyyeHma n pacno3HaBaHnUAa BELWLECTB,

e pasBMBaTb KOMMYHUKATUBHYK KOMMETEHTHOCTb, MCNOMb3Yys CPeAcTBa YCTHON M MMCbMEHHON KOMMYHUKaumMm npu paboTte ¢ Tekctamm yyebHumka
N AONONHUTENbHON NnTepaTypon, CNpaBoYHbIMM Tabavuamm, NposiBASTb FIOTOBHOCTb K YBaXXEHUIO MHOW TOUKM 3peHns npun obcyxaeHnm
pe3ynbTaToB BbINOJHEHHOW paboThl;

e 06bEKTMBHO OLEHMBATb VIHCbOpMaLl,VIIO O BeuwecTBaxX N XMMNYECKUX npoueccax, Kputn4eCKkn OoTHOCUTbCA K I'ICGBLI,OHEIY‘-IHOVI VIHCbOpMaLI,VIVI,
Heﬂ06pOCOBeCTHOﬁ peknaMme, Kacalowencs NCcnosib3oBaHUS pa3nn4yHbIX BELLECTB.

MeTanpeaMeTHbIMM pe3y/ibTaTaMn OCBOEHUSI OCHOBHOW 06pa3oBaTesIbHON NMporpaMMbl OCHOBHOIMO 06L1ero o6pa3oBaHns ABISIOTCA:

OB/flafleHNe HaBblkaMW CaMOCTOSITE/IbHORO NMPUOBpPETEHNS HOBbIX 3HAHWUN, OpraHM3aUnmn ydebHoMN AesTeNbHOCTM, NoucKa CpeacTB eé
OCYLLECTBJIEHUS;

yMeHne naaHmpoBaTb NMyTU 4OCTUXKEHUS LieSIen Ha OCHOBE CaMOCTOSITE/IbHOINO aHanm3a yC/iI0BUN U CPeACTB UX AOCTUXEHUS, BblAENSTb
aNbTEpPHATUBHbIE CMOCOObLI AOCTUXEHUSA LENN N BbibUpaTb Hanbonee adpHeKTUBHLIN CNOCO6, OCYLWECTBNATb MO3HABATENbHYO pediekcunio B
OTHOLUEHUN AENCTBUN MO peLlleHmnto y4ebHbIX M No3HaBaTeAbHbIX 3a4au.



yMeHue NoHnMaTb NpobrieMy, CTaBUTb BOMPOCHI, BbIABUIraTb rMnoTe3y, AaBaTb ONpeaeneHne NoHATUAM, KnaccudbuunpoBaTb, CTPYKTYpMpOBaTh
MaTepwuar, NpoBOANTb 3KCNEPUMEHTbI, apryMeHTUPOBaTb CO6CTBEHHYIO MO3MUNI0, DOPMYIMPOBATL BbIBOAbI U 3aK/HOUYEHUS;

YMEHME COOTHOCUTb CBOW AENCTBMUS C MJIaHUPYyEMbIMU pe3ysibTaTaMu, OCYLLECTB/ISATb KOHTPOJIb CBOEN AEeATENbHOCTU B NMpoLEecce AOCTUXEHUS
pe3ynbTaTa, onpeaensTb Crnocobbl 4eNCTBMIA B paMKaX NpeasioXeHHbIX YCN0BUA n TpeboBaHMin, KOPpPEKTUPOBATb CBOU AENCTBUS B COOTBETCTBUM
C N3MEHSKLLENCa cuTyaunen;

dopMMpoBaHMe N pa3BUTUE KOMMNETEHTHOCTU B 06/1aCTU MCMOMIb30BAHMSA MHCTPYMEHTOB U TEXHUYECKUX CPeACTB MH(POPMALNOHHbLIX TEXHONOMMM
(KOMMbIOTEPOB M MPOrpamMMHoOro obecneyeHmst) Kak MHCTPYMEHTaIbHO OCHOBbI Pa3BUTUS KOMMYHUKATUBHbIX U MO3HABATEbHbIX YHMBEPCAbHbIX
y4ebHbIX AENCTBUIA;

YMEHNE CO3a4aBaTb, NPUMEHATb U Hp806paBOBbIBaTb 3HAaKM U CMMBOJIbl, MOAENTN N CXEMbI ANTA pELLEHNSA y‘-IE6HbIX M NMO3HaBaTEJIbHbIX 3a4a\,

yMeHWe 1U3Bnekatb MHPOPpMaLUIO N3 pasnyHbIX UCTOYHMKOB (BK/IOYas cpeacTBa MaccosBon MHMOpMaLMn, KOMNakT-AUCKK y4yebHoro
Ha3HauyeHus, pecypcbl MHTepHeTa), cBO6OAHO NO/bL30BATLCA CNPaBOYHOMN NMTEPATYpPOM, B TOM YNCNE M HA SNEKTPOHHbLIX HOCUTeNsx, cobnaaTtb
HOPMbl MHHOPMALMOHHOM N36MpaTENLHOCTU, STUKN;

YMEHME Ha NpaKTUKe N0SIb30BaTbCS OCHOBHbLIMW JIOTMUYECKMMW NpMeMaMm, MeToaaMu HabnoaeHns, MoAennpoBaHnsl, 06 bSICHEHUS, peLleHns
npobneM, NporHo3npoBaHmsa u 4p.;

YMEHNE OPraHn30BbIBaTb CBOK XWM3Hb B COOTBETCTBUN C NpeacTtaBiEHNAMN O 3J0POBOM o6pa3e XWN3HWU, NpaBax " obsa3aHHOCTAX rpaxgaHuHa,
LEeHHOCTAX 6bITVI$|, KynbTypbl 1 CcOUMWasIbHOro BBaMMOﬂeﬁCTBMﬂ;

YMeHUMe BbINOHATb NO3HaBaTe/IbHblE U NPpaKTU4YeCKNe 3a4aHnA, B TOM YNCe NPOEKTHbIE,

YMEHME CaMOCTOSITENIbHO M apryMeHTUPOBAHHO OLIEHMBATb CBOW AENCTBUS U AENCTBUS OAHOK/IACCHUMKOB, COAepXaTebHO 060CHOBbLIBAS
NpaBu/IbHOCTb UM OWNBOYHOCTb pe3ysibTaTa U cnocoba AeNCTBUS, aAeKBAaTHO OLLEHNBATb 06BEKTUBHYIO TPYAHOCTb Kak Mepy hakTUUYeCcKoro nsu
npeanonaraeMoro pacxofa pPecypcoB Ha pelleHMe 3a4aun, a TakxKe CBOM BO3MOXHOCTU B AOCTUXEHUM LLeNn OnpeaeneHHom C/IOXHOCTH;

yMeHune paboTtaTb B rpynne — appeKTMBHO COTPYAHNYATb M B3aUMOLENCTBOBATb Ha OCHOBE KOOpPAMHALUMK pa3/iIMYHbIX NO3MLMIA Npn BblpaboTke
obLiero pelweHns B COBMECTHOM AeATeNbHOCTW; CaywaTb napTHepa, GopMynnpoBaTb U apryMeHTUpoBaTb CBOE MHEHWE, KOPPEKTHO OTCTanmBaTb
CBOM NO3MLMUIO N KOOPANHMPOBATbL €e C No3MunmM NapTHEPOB, B TOM YKC/ie B CUTyaunn CTONIKHOBEHUNS MHTEPECOB; NPOAYKTMBHO pa3pellaTb
KOH(MAMKTbI Ha OCHOBE y4eTa MHTEepPECOoB M NO3ULMI BCEX €ro YY4aCTHUKOB, MOMCKa N OLEHKW anbTepPHATUBHbLIX CNOCO60B pa3spelleHns
KOHMNMNKTOB.



KpoMe Toro, kK MeTanpeaMeTHbIM pe3y/ibTaTaM OTHOCATCA YHUBepCalbHble CNocobbl AesTenbHocTu (YY), KoTopbie OPMUPYIOTCS B LLUKO/bHOM
Kypce XUMUKN U NPUMEHSIIOTCS KaK B paMKax 06pa3oBaTe/ibHOro npouecca, Tak U B peasibHbIX XXU3HEHHbIX CUTyaLUsX:

JiInyHocTHbie YY:

0CO3HaHMe cebs Kak uneHa obuecTBa Ha rnobanbHOM, PErMoHasIbHOM U JIOKaJIbHOM YPOBHAX (XKMUTENb NiaHeTbl 3eMAS, XUTENb KOHKPETHOIo
permoHa);

OCO3HaHMe 3Ha4YnMoCcTn n o0bwHocTM rnobanbHbiX Npobnem YenoBe4vyecTsa;

3MOUMOHaNbHO-LEHHOCTHOE OTHOLIEHNE K OKpYyXatowen cpeae, HeobXoaMMOCTN €€ COXpPaHEHNS U PpauMOHANIbHOro NCNOJIb30BaHUS ;
naTpnoTmnaM, NtoboBb K CBOE MECTHOCTU, CBOEMY PErMOHY, CBOEN CTpaHe;

yBaXXeHMe K UCTOPUMU, KYNbType, HaLuMOHaIbHbIM 0CO6EHHOCTSM, TOIEPaHTHOCTb.

PerynatueHble YY/:

CNocObHOCTb K CaMOCTOSATENIBHOMY NPUOBPETEHNIO HOBbIX 3HAHUN U NPaKTUYECKUX YMEHUN;

YMEHUS ynpaBfsTb CBOEW MNO3HaBaTENbHON AEATENbHOCTLIO;

YMEHWe OpraHM30BbIBaTb CBOK AEATENbHOCTb;

onpenenaTb eé uenun u 3ajayu;

BblbMpaTb CpeacTBa M NMPUMEHATb UX Ha NPaKTUKE;

OLEeHMBaTb AOCTUTHYTblEe pe3ysbTaThl.

Mo3HaBaTenbHble YY/[:

dopMmMpoBaHMe N pa3BUTME NO CPEACTBAM XMMUYECKUX 3HAHWUIA NO3HABATEbHbIX NHTEPECOB, MHTENIEKTYasIbHbIX N TBOPYECKMX PE3Y/bTaTOB;

YMeHne BECTM CaMOCTOSITENbHbIN MOUCK, aHann3, otbop nHdopmaumnm, eé npeobpasoBaHme, coxpaHeHne, nepenadvy n NpeseHTaumio C NOMOLLbIO
TEXHUYECKNX CpeacTB.



KoMMyHukaTmeHble YY/[:

CaMOCTOATENIbHO OPraHM30BbIBATb yqe6Hoe BBaMMOAeVICTBMe B rpynne (onpe,qenﬂTb 06Ll.l,l/le Lenn, pacnpeaendaTtb posn, AoroeapmBatbCa Apyr C
ApYyrom)

06yqume XUMUN B OCHOBHOW LLKOJIE AO/IXKHO 6bITb HanpaBJZIEHO Ha AOCTUXeHUe CNneaAy ownNXJIMYHOCTHDbIX pe3yJ/ibTaToB:

oBJlajeHne Ha ypoBHe obuero o6pasoBaHns 3aKOHYEHHOM CUCTEMON XMMUYECKUX 3HAHUIM U YMEHWUIN, HAaBblKaMN UX NPUMEHEHUS B Pa3/INYHbIX
KM3HEHHbIX CUTYaUUsIX;

0CO3HaHMe LEHHOCTU 3HAHWUI N0 XMMUKN KaK BaXXHENLWero KOMMOHEHTa Haquoﬁ KapTUHbl MUpa,

CchOpMMPOBAHHOCTb YCTONYMBBIX YCTAHOBOK COLIMANbHO-OTBETCTBEHHOIO NOBEAEHUS B OKpYyXXaloLwen cpefe — cpeae o6MTaHMS BCEro XWBOro, B
TOM yncne n Yyenoseka.

CoaeprkaHue yuyebHoOro npeamera
MoBTOpEeHMe OCHOBHbIX BonpocoB 8 knacca (3 yaca)
Mepuoanyeckuin 3akoH un Nepunoanyeckas cmcrema XmMnyeckmx anemerHTos .M. MeHgeneesa B CBETE TEOPUM CTPOEHUS aToMa.
Xnmunyeckas cBa3b. CTpoeHuMe BelwecTBa. TuMbl KpUCTaNIM4YEeCKUX peLleTok.
XnMmnyeckme CBOMCTBA OCHOBHbIX K/1aCCOB HEOpPraHM4YecKnx BellecTB. PacyeTbl N0 XMMUYECKUM YpaBHEHUSAM,
AeMmoHcTpaumn. Tabnmua «Buabl ceazen». Tabnuua «Tunbl KPUCTASNTMYECKNX pELLETOK>»
Tema 1. Knaccudpukauma xumMmueckux peakumm (6 4)
TennoBo adeKT XMMMUYECKON peakumn. TepMOXMMUYECKME YPABHEHUS, pacyeThbl MO HUM.
CKOpOCTb XMMNYECKUX peakumin. 3aBMCMMOCTb CKOPOCTU XMMUYECKNX PeaKUW OT pasinyHbiX YCNOBUI: OT NPUPOAbl pearupyrLwmx BeLecTs,
naowaan noBepxXHOCTU CONPUKOCHOBEHUS, KOHLEHTPaLUUK pearnpyowmx BewecTs, TeMnepaTypbl, Katanmsatopa. XMMMyeckoe paBHoBecue,

yCrnoBus ero cMmelleHus. PeweHue 3apau.

AeMoHcTpauum.



[JeMOoHCTpaums onbITOB, BbICHAOWMX 3@aBUCMMOCTb CKOPOCTM XUMUYECKMX pPeaKLUMn OT pasnunyHbixX haKTopoB.
Tabnuubl «ObpaTuMble peakumn», «XMMUYECKOE paBHoBecne», «CKOPOCTb XMMUUYECKOM peakumm».
PacueTHble 3aaauu.

PacuyeTbl N0 TEPMOXUMUYECKUM YPABHEHMUSAM.

TemMma 2. dnekTponutnueckan gauccoumauma (74)

DNEeKTPOSINTbI N HESNEKTPONNTbI. DNEKTPOUTUYECKas AMccoumanns BeLWeCcTB B BOAHbIX pacTBopaX. MoHbl. KaTWOHLI U aHMOHbI. TuapaTHas
TEOpUs pacTBOPOB. DNEKTponTUIecKas guccoumaumsa KMCnoT, wenoyen n conen. Cnabbie N cunbHbIE anekTponutbl. CTeneHb Anccoumauymm.
Peakunn noHHoro obMeHa. OKNCINTENbHO-BOCCTAHOBUTESNbHbIE peakuunun. Okuncnutenb, BOCCTAaHOBUTESb. fmaponus conen.

AeMoHcTpauum. McnbiTaHMe pacTBOPOB BELLECTB HA 3N1EKTPUYECKYIO NMPOBOAMMOCTb. [1BUXEHME NOHOB B 3/1IEKTPUYECKOM Mose.
Jla6opaTopHblie onbITbl. Peakunm obMeHa Mexay pacTBopaMu 31eKTPOSIMTOB.

MpakTnueckas pa6ora. PelweHne skcnepuMeHTanbHbIX 3aay Mo TeMe «DNEeKTPONUTUYECcKas AMccounaumnsa».

Tema 3. F'anoreHbi(5 4)

MonoxeHne ranoreHoB B NepmoanyecKkon CUCTEME U CTPOEHUE UX aTOMOB. OU3NYECKME U XMMUYECKME CBOMCTBA rasoreHos.
CpaBHUTENbHAa XapaKTepucTuka ranoreHoBs. [IpMeHeHue ranoreHos.

Xnoposogopog,. MNMonydeHue. Ousnyeckne ceomctea. ConsiHasa KMcnota u eé conu.

MpakTnyeckan pa6ora. [onyyeHne x10poBOAOPOAA U U3YUYEHUE ero CBOMCTB.

AeMoHcTpaumn. dusnyeckmne CBONCTBA ranoreHoB. lNMonyyeHue x0poBoAOpoaa M pacTBOPEHUE ero B BOAE.

JlabopaTopHble OonbITbl. Pacno3HaBaHMe CONSHOM KUCIO0TbI, X0puaos, 6poMnaos, MoAMA0B U Moaa

Tema 4. Kucnopoa m cepa (6 4)



lMonoxeHne KUcnopoaa un cepbl B nepmo,qmquKoﬁ CUCTEME XMMUYECKUX 3/1IEMEHTOB, CTPOEHNE MX aTOMOB. ANJIOTPONUA KMCopoaa — 030H.

Cepa. AnnoTtponus cepbl. dusnyeckme n xmMmnyeckme cesoicTea. HaxoxaeHne B npmpoae. NMpuMeHeHune cepbl. Okcuna cepbi(IV). CepoBogoponHas
N cepHUCTas Kncnotbl n nx conun. Okeug cepol(VI). CepHasa kucnota u ee conn. OKUCIUTENbHbIE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOW KUCOThI.

MOHATME O CKOPOCTU XMMUYECKUX peakunin. KatanunsaTtopsl.

AeMoHcTpaumn. AnnoTponmsa Kucaopoaa v cepbl. 3HAKOMCTBO € obpasuamm NpupoaHbIX Cynbdunaos, cyabdaTos.
JTa6bopaTopHble onbITbl. Pacrno3HaBaHmne cynbdui-, cynbd@uT- n cyabdaT-uoHOB B pacTBope

MpakTnueckan pa6oTa. PelweHne skcnepnMeHTanbHbIX 3a4a4 No TeMe «Kncnopoa n cepa».

PacueTHble 3agaun. BoluncneHns no XxmuMnMyeckmum ypaBHEHUSIM peaKLl,Vlﬁ Maccbl, KOJIMYECTBA BeLlecTBa UM ob6bema Nno U3BeCcTHOW Macce,
KON4YeCTBY BELLECTBA UTN o6bemy OAHOIo M3 BCTynawwmnx nam noay4dakwmnxcsa B peakumm BELWECTB.

Tema 5. AszoTt n poccop (8 u)

MonoxeHune aszoTta n docdopa B NepMognyecKon CUCTEME XUMNUYECKUX SNIEMEHTOB, CTPOEHME UX aTOMOB. A30T, DU3NYECKME U XUMUYECKME
CBOWCTBA, NosiydyeHmne n npnMmeHeHune. KpyrosopoT a3oTta B npupoae. AMMUaK. Dnusmyeckne n xmMnyeckme CBOMCTBa aMMuaka, noaydeHue,
npuMeHeHmne. Conn ammoHus. Okcuabl azota(ll) n (IV). A3oTHasa kmcnoTta n ee conn. OKNCAUTENbHbIE CBOMNCTBA a30THOW KUCIOThI.

docdhop. AnnoTtponus docdopa. Pusnyeckne n xmuMmmndyeckmne ceorcrtea docdopa. Okeng dpocdopa(V). OptodocdhopHass KUCIOTa U ee CoMun.
MuHepanbHble yoobpeHus.

AeMoHcTpaumun. NonyyeHne ammmaka n ero pactesopenme B soge. O3HakoMneHme ¢ obpasuamMmn NpupoaHbiX HUTpaToB, docdaTos.
Jla6bopaTopHbie onbiTbl. B3anmoaencreme conem aMMoHuMs co wenovamm. O3HakoMsieHMe C a30THbIMU U PochOpHbIMK YA06peHUsaIMH.
MpakTnueckue paboTbl

I'Ionyqume aMMMaKa U nyyeHume ero CBOWCTB.

OnpeneneHne MnuHepasnbHbIX yAO6peHuiA.



Tema 6. Yrnepoa n KpeMHuit (9 u)

MonoxeHne yrnepoaa n KPeEMHUS B NEPUOANYECKON CUCTEME XMMUYECKUX I/1IEMEHTOB, CTPOEHME MX aTOMOB. Yr/iepoA, anaoTpomnHble
Moandmkaumm, Gusanyeckne n XmMMmnyeckme CBOMCTBa yriepoga. YrapHblii ras, CBOMCTBa U MPM3N0IOrM4ecKkoe 4ENCTBME Ha OpraHusMm.
Yrnekucnblii ras, yronbHas Kuciota u ee conu. KpyroBopoT yrnepoza B npupoge.

KpemHuii. Okemp kpemHusa(IV). KpemHuesas kucnota n ee conun. Crekno. LlemeHT.

AeMoHcTpaummn. Kpucrtannmyeckue peleTky anMasa u rpadurta. 3HaKoMCTBO ¢ 06pasuamMu NpUpoaHbIX Kap60oHATOB U
cunmnkatoB. O3HaKOMIEHME C pa3/INYHbIMKU BuaaMm Tonnuea. O3HaKoOM/IeHWE C BUAAMKN CTeKna.

JlabopaTopHbie onbiTbl. O3HAaKOM/IEHNE CO CBOMCTBAMU M B3anUMoONpeBpalleHNnaMN KapboHaToB U rmapokapboHaToB. KauecTBeHHble peakumm
Ha KapboHaT- U CUIMKAT-UOHbI.

MpakTnueckan pa6ora. [onyuyeHne okcuaa yrnepoga(lV) n nsydyeHme ero cBoicTe. PacnodHaBaHne KapboHaToOB.
Tema 7. O6wume cBoiictBa metannoB (13u4)

MonoxeHne MeTansioB B NEPUOANYECKON CUCTEME XMMMYECKNX aneMeHToB [. . MenHgeneeBa. Metannuyeckas cBsA3b. Pnanyeckme n xmmmyeckme
CBOWCTBa MeTanoB. Paa HanpsXXeHu MeTanios.

MoHaTMe o MmeTannypruu. Cnocobbl nonyyeHusa metannos. Cnnaebl (CTanb, YyryH, AlopanatoMnuHuin, 6poHsa). MNMpobnemMa 6e30TX0AHbIX
NpoV3BOACTB B METAN/IYPrun U oxpaHa oKpyxawLern cpeasbl.

Lleno4yHble MeTasuibl. [10/10)KeHME LWeNOYHbIX MEeTasJIOB B I'IEpVIO,D,VI'-IGCKOVI CUCTEME U CTpoeHMe aToMoB. HaxoxaeHne B npupoge. dusmnyeckue
N XMMMYECKME CBONCTBA. MMpuMeHeHne WenoYHbIX MeTaslsioB U nx COEANHEHUN.

LllenoyHOo3eMenbHblie MeTaJiNbl. [10N10)XEHME WEeNOYHO3EMENbHbLIX META/SIOB B NEPMOANYECKON CUCTEME M CTPOEHUE aTOMOB. HaxoxaeHune B
npupoae. Kanbunii n ero coeanHeHns. XecTkocTb BoAbl U CNOCO6bl €€ yCTpaHEHMUS.

AnoMUHKMNA. TTonoxeHne antoMUHUS B MEPUOANYECKON CUCTEME U CTPOEHUE ero atomMa. HaxoxaeHune B npupoae. ®usnyeckne n XxmmMmyeckune
CBOMCTBA afloMUHUA. AMBOTEPHOCTb OKCMAA U MMAPOKCUAA aNtOMUHUS.

Xeneszo. NonoxeHue xenesa B Nepnogmnyeckorn cMcTemMe n CTpoeHue ero atoma. HaxoxaeHue B npupoge. ®uUsnyeckme u XuMmM4eckue CBONCTBa
xenesa. Okcuapbl, ruapokcuabsl n conu xenesa(Il) v xenesa(III).



OeMOoHCTpaummn. 3HaKOMCTBO C 06pasLiaMmn BaHENLNX COMen HaTpuUa, Kanusa, NPpUPOAHbLIX COEANHEHUI KanbLMs, pyaaMu Kenesa,
COEAVMHEHUSAMU anNtoMUHNSA. B3auMoaencTBme WenoyHbiX, WeloYHO3EMENbHbIX META/INIOB U aNloMUHUA C BoAoW. CMraHue xenesa B KUC/Iopoae U
xsiope.

Jla6bopaTopHble onbiTbl. [1oNly4YeHMe rnapokcmaa antoMMHUA U B3auMOAENCTBME €ro C KMCNoTamMun U wenodamu. MonyyeHne ruapokcnaos
xenesa(ll) mn (I1I) n B3aMMoaencTBME UX C KUC/TIOTAaMN U LLenovYamu.

MpakTnueckune paborbl
PelwleHne skcnepmuMeHTanbHbIX 3a4a4 no TeMe «3nemeHTbl IA—IIIA-rpynn nepmoanyeckomn Tabnunubl XMMUYECKUX 3N1IEMEHTOB>.
PelweHue skcnepmMeHTasbHbIX 3aa4 No TeMe «MeTanfbl U UX COeANHEHUSA>.

PacueTHble 3afaun. BbluncieHms no XMMMYecknM ypaBHEHUAM Macchl, 06beMa UM KOIMYecTBa BELECTBA OAHOM0 U3 NPOAYKTOB peakuun no
Macce MCXOAHOro BELeCTBa, 06bEMY UM KOJIMYECTBY BELLECTBA, COAEPXKALLEro onpeaeneHHyo A0 NpuMeceil.

Tema 8. OcHOBbI opraHnyecko xumun(10 )

MepBoHavanbHble NpeacTaBieHns 06 opraHnyeckmx BewecTsax lNepBoHadasbHble CBEAEHMS O CTPOEHUM OpraHmnyeckmnx selects. OCHOBHble
NOSIOXKEHNS TEOPUN CTPOEHUS OpraHnvyecknx coeanHeHun A. M. byTtnepoBa. N3omepus. YNpoweHHas Kiaccupumkaums opraHnyeckmnx
CoeaHEHUN.

Yrneesogopoabl. MpeaenbHble yrnesogopoabl. MeTaH, 3TaH. ®u3nyeckne n XMMMUYeckme cBocTBa. MNpuMeHeHue.

HenpepenbHble yrnesogopogbl. 3TuneH. dusmyeckue n Xmummnyeckne CBonCTea. NpuMeHeHne. AueTtuneH. [lneHoBble yrnesogopoabl. MNMoHATue o
LUMKInYeckux yrnesogopoaax (umknoankaHbl, 6eHson).MNpMpoaHble UCTOYHUKM YrneBoaopoaoB. HedTb n NpUpPOAHbIY ra3, ux NpuMeHeHue.
3awmTa aTMOCepHOro Bo3ayxa oT 3arpasHeHus. CnupTtbl. OgHOATOMHbIE CnUpTbl. MeTaHon. DTaHon. dusmdeckme csomcTea. PuUsnonormyeckoe
AencTBme cNUpToB Ha opraHusM. NMpuMeHeHne.MHOroaToMHble CAUPThl. DTUNEHIINKONb. [NuuepuH. NMpumeHeHwe. KapboHoBbLIE KMCNOThI.
Xupbl.MypaBbMHasa U yKCycHasa KUCIoTbl. dusnyeckme cBonctea. NpumeHeHue. Boiclwine kapboHoBble KNCAOTbLl. CTeapuHoBasa kucnoTta. Xupbl —
NpoAYKTbl B3aUMOAENCTBUSA rNMLEPUHA U BbiCLUMX KApHOHOBbLIX KMCNOT. Ponb XX1poB B npouecce obMeHa BewecTs B opraHusMe. KanopumnHocTb
>XNPOB.

YrneBopabl [N110K03a, caxapo3a — BaXHellune npeacraBuTenu yrneBoaoB. HaxoxaeHue B npupoge. OoTocnHTe3. Ponb rnoKkosbl B MUTaHUU U
yKpensieHun 3a0poBbs. Kpaxman v Lensonosa — npupoaHsie nofnMepsl. HaxoxaeHne B npupoae. NMpumeHeHue.

Bbenkn — 6uononumepbl. Coctas 6enkoB. ®yHKkUMN 6enkoB. Ponb 6e€n1koB B nuTaHmu. MNoHATHE 0 pepMeHTax u ropmMoHax.



Monumepbl — BbICOKOMONEKYSIPHblIE coeaAnHeHUS. MonuaTtuneH. MonunponuneH. MonmeuHunxnopug. NpuMeHeHMe NONNMEPOB.
AeMoHCcTpauun.

Moaenu Monekyn opraHUMYeCcKNX coOeanHEHNN, CXeMbI, Tabnuupbl.

FopeHne yrneesonopoaos 1 obHapyXeHne NpoayKToB UX FOpeHus.

O6pa3subl HeDTM K NMPOAYKTOB X NepepaboTku.

BuaeoonbiTbl MO CBOMCTBAM OCHOBHbIX K/J1aCCOB BELLECTB.

PacuyeTHble 3apaymn. YCTaHOBEHME NpocTenweli hopMysbl BELWECTBa MO MAacCOBbIM AOJISIM 3/IEMEHTOB.

TeMaTunuyeckoe rnjiaHMpoBaHMe C YyKasaHMeM KoJsimyecTBa 4acoB, OTBOAMMbIX Ha OCBOEeHue Kax[on TeMbl

Ne | Tema ypoka | KosnyecTBo yacoB

Texnuka 6e3onmacHOCTH B KabuHeTe Xxumun. CTpoeHue
atoma. [lepuoanueckuii 3axon u [ICXD JI.H. 1
MeHieneeBa B CBETE€ CTPOCHHS aTOMA.

| Xumuueckas cBssp. CTpoeHue BelecTsa. | 1 |

OcHOBHBIE KJIacChl HEOPTaHUYECKUX BEIIECTB, UX CBS3b 1
MEXy COOOI.

|| OxucnHTENBEHO — BOCCTAHOBHTEIBHEIE PEAKITHI | 1 |

TernoBo# a3 ekt xum. peakiuu. Pacuers o

1
TEPMOXUMHUYECKUM YPABHECHUSIM.
|| CKOpOCTh XMMHUECKHUX PEAKIIM. || 1 |
[IpakTuyeckas pabora Nel.M3ydueHue BIUSHUS YCIOBH 1

MIPOBEACHUS XMMUYECKOM PEAKIIMHU Ha €€ CKOPOCTh




|| XHUMHYECKOE PABHOBECHE. Y CIIOBUS €r0 CMEILLEHUS.

| || O606menne i cucremarnsarus 3Hanuit. Penrenne 3anau || 1 |
| || CymmocTs nporiecca 3MeKTPOTHTHYCCKOM AUCCONMANIT || 1 |
DNEeKTpOIUTHYECKAs TUCCOIMALINS KUCIIOT, IIeI04el 1 1
COJIEH.
Cnalble ¥ cuibHbIE 31eKTPOIUThL. CTeneHb auc- 1
COLIMAITHH.
| || Peaxiuu nonHoro o6MeHa. I 1 |
| || I'maponus cosien. || 1 |
[IpakTuueckas padota Ne2. Pemienne sKCiepuMEHTATbHBIX
3aja4 1o Teme «CBONCTBa KMCIIOT, OCHOBAHUH U COJIEH 1
KaK JJIEKTPOJIIMTOBY.
KonTtpouabnas pa6ora Nel no 1
TeMe:«DJIeKTPOJIUTHYECKAS TUCCOMMALNS.
| | Xapaxrepucruxa ranoresosn | 1 |
| L Xoop [ 1 |
| || XnopoBomopos: monyuenue u cBoiicTa | 1 |
| | Consmas kucnora u ee conmn | 1 |
[Tpaktuueckas padota Ne3. [Tomydenne consTHON KUCTOTHI 1
U U3y4YeHUE ee CBOMCTB
| || XapakTepucruxa kucnopona u cepsl | 1 |
Cepa. dusnueckre 1 XUMHUYECKHUE CBOMCTBA CEPBI. 1
IIpumeHeHue.
| || Ceposogopoa. Cynbhuibl || 1 |
Oxkcun cepsi (IV). CepoBoniopoHast u cepHUCTas 1
KHUCJIOTHI M X COJIH.
| || Oxcun cepsi (VI). CepHasi KHCIOTA U €€ COJIH. | 1 |
IIpakTruyeckas pabora Ne4.Pemenue skciepuMeHTaIbHbIX 1

3ama4 mo teme «Kucmopos u cepay.




Xapakrepuctuka a3ora u pocdopa. Ousnueckue u
XMMHYECKHE CBOHCTBA a30Ta.

AmmMuak. Ousnyeckue 1 XUMHUYECKUE CBOVICTBA.
[Tonyyenue, npuMEeHEHUE.

[TpakTuyeckas pabora Ne5.

HonyquI/Ie aMMHraKka 1 U3y4CHHE €Iro CBOMCTB.

|| Conn ammonmus.

|| AsotHas kuciora.

|| Conu a3oTHOI KHCITOTEL

|| dochop. Duznueckre ¥ XUMUUIECKHE CBOMCTBA docdopa.

|| Oxkcua pochopa (V). DocdhopHast KUCIOTA U €€ COJIH.

XapakTepucTuKa yriepoaa u KpeMHUs. AJUIOTPOIHS
yriaepoaa

(]|~

|| XUMHUYECKHE CBOMCTBA yriaepoa. Aacoporus

|| Oxcun yriepona (II) - yrapusrii ras

==

|| Oxkcun yranepona (IV) - yrinekucibrii ras.

VYronbHasg kuciaoTa u ee conu. KpyroBopot yriaepojaa B
MIpupoJie

ITpakTryeckas padora Ne6.Ilomyuenue okcua yriaepona
(IV) u usyuenue ero coiictB. Pacno3naBanue
KapOOHATOB.

|| Kpemuuii. Oxcun kpemuns (IV)

|| Kpemuuesas kucnora u ee comu. Crekino. IlemenT.

KonTtpoabsnas padora Ne2 mo temam: «Kuciaopoa n
cepa. A30T u pochop. Yriepoa u KpeMHHID).

= -

|| XapaKTepUCTUKA METAJITIOB

Haxosxienre MeTamioB B MpUpoO/Ie U 00IIHEe CITOCOOBI MX
MOJTy4eHUs




XHUMHUYECKHE CBOMCTBA METAJIIOB. DJIEKTPOXUMUYECKUI
psiA HAIPSDKCHUHA METaJLIIOB.

|| CrmuiaBsl (CTalb, YyTYH, TIOPATIOMUHUN, OpOH3a).

|| [1{eo4HbBIC METAILITBI.

|| Marnuii. lllenouyHo3eMeIbHbIE METaJLIbI.

R[] -

Kanpunii u ero coenuaenns. JKeCTKOCTb BOABI U CIIOCOOBI
€€ yCTpaHEHHsI.

Asromunuil. [Tonoxenune antoMUHUSA B IEPUOIUYECKON
CUCTEME U CTPOEHHUE €ro aToMa.

|| Bacueiinme coeiHeH s aMIOMHHES

Keneso. Ilonoxenue xeie3a B nepnonnquKoﬁ CHUCTEMC
1 CTPOCHUEC €I'0 aTOMaA.

|| CoenMHEHNUs Kelesa

[IpakTuueckas padorta Ne7Pemienre sKCiepuMEHTATbHBIX
3a/1a4 1o TemMe «MeTaJuibl U UX COSIMHEHHUSD.

Kounrpoabnas padora Ne3 mo reme: «O01mme cBoiicTa
MeTaJLI0BY.

[lepBoHavasibHBIE CBEIEHUS O CTPOCHUH OPTaHUYECKHUX
BEIIECTB.

VYnpouieHHast kiaccu(uKanns OpraHM4ecKux
COCIMHEHUM.

[EEN

| Tpenenbubie yrueronopomsl. Mera, sTan.

|| Here,[[eJ'IBHBIC YTJICBOAOPOJBI. OTHUIICH.

|| ITosmmMepsl

|| HpOI/ISBOI[HbIe YIJIEBOAOPOIOB. CHI/IpTBI.

|| KapOonoBble kucnoTsl. CiioskHble 3Gupsbl. JKupbl

|| Yry1eBo1b!

|| Amunokucnotsl. benku

|| KonTtpoJsabHas padora Ned no teme: «Oprannyeckasi

N




| xumus».

|| O6o6menNe 3HANMIA, TOTYYEHHBIX B 9 KIL.

I 1

KaneHpapHoO - TeMaTUuecKoe njiaHupoBaHue

|I[aTa [Inanupyembie pe3ybTaThl
Ne  |lno (ax Tema ypoka
[Ipenmernbie MeranpeamMeTHbIe JInaHocTHBIE
IJIaHy
TUYECKHU
IToBTOpEHUE OCHOBHBIX
BONPocoB 8 kjacca (3 yaca)
1 TexHuka 6e30nacHOCTH B Hayuarcs: Bnasers HaBpIKaMu [To3naBarenbHbIE: CraHoBiieHue

kabunete xumuu. CTpoeHue 0e301macHOro oopalieHus ¢ yCTaHaBJIMBAaTh OCHOB HOBBIX
atoma. [lepuoanueckuit BEIIIECTBAMH, UCIIOJIb3YEMBIMHU B MPUYUHHO- 3HaHUH, TOHATHE

3akoH u [ICXD J1.1.
MenneneeBa B CBeTe
CTPOEHHUS aToOMa.

MIOBCEIHEBHO JKU3HU; 3HATH
nabopaTopHoe 000pyI0BaHUE U
XUMHUYECKOH MOCY/IbI, TpaBUIIaM
MIOBEJICHUS U TEXHUKH 0€30TIaCHOCTH B
KaOMHETE XUMUHU.

ITosryyaT BO3MOKHOCTH HAYYUTHCH:
XapaKTepU30BaThLCTPOCHHUE aTOMa,
AIIEKTPOHBI, MPOTOHBI, HEHTPOHHI.
OOGcyx1aTh 0 IEPUOTUIECKOM 3aKOHE,
MEPUOANYECKON CHCTeMe XUMUUYECKUX
areMeHTOB.MeTanuyeckue u
HEMETAITMYEeCKHE CBOMCTBA BEIIECTB

CJIICACTBCHHBIC CBA3U.

KomMyHUKaTHBHEIE:
YMEHUE ONPEACTIATH
IIeJIU CBOETo 00y4eHus,
CTaBUTh U
(bopMyTHpOBaTh IS
ce0st HOBBIE 3a7a41 B
yueOe U 1Mo3HaBaTeIbHOU
NeSITeTbHOCTH,
pa3BUBaTh MOTUBHI U
WHTEPECHI CBOEH
MO03HaBaTEIbHOM
TeSITeTbHOCTH.

PeFYJ'IHTI/IBHBIeZ

HOBOM
COLIMAJIBHOW POJIN
B OIPE/EIICHUN
JUI ce0st
HEOOXOIMMEIX B
JKU3HHU 3HAHUH.
Omnpenenenue
3HAaHUH U
HE3HaHUU B
MOTHUBAIIU
MMO3HAHUS HOBOTO.
Pazsutne
ATUYECKUX UYBCTB
MMOHUMAaHUS.




IIPOTHO3UPYIOT
pe3yNbTaThl YPOBHS
YCBOEHUS N3Y4aeMOro
MaTepuaia.

XUMH4ecKasi CBS3b.
CrpoeHue BeliecTsa.

Hayuarcsa: OnpenenarbycioBus U
(akTOpbl BOSHUKHOBEHHS] XUMUYIECKUX
CBSI3€H, TUIIBI XUMUYECKOU CBS3H.
OO0CyX/1aTh 0 CTPOCHUHU BEIICCTBA.

Hosy4yaT BO3MOKHOCTH

HayduThcesi: O0CyKaaTh
CYILIECTBEHHbBIE [TPU3HAKU
KOBAJICHTHOM NOJIAPHOM, KOBAJICHTHOU
HETOJISIPHOM | HIOHHOU CBS3U.
[ToaroraBnuBaTh KpaTkue COOOIICHUS
0 CTPOEHUU BELIECTBA

[To3HaBarenbHBIE:
BbISIBIICHUE
0COOCHHOCTEH U
MPU3HAKOB O0BEKTOB;
IPUBOJHUTH TIPHMEPEI.

KommyHuKaTHBHBIE!
B3aUMOJCHCTBHE B XOI€
TpYyMIIOBOK paboTHI,
BEIYT AHAJIOT,
Y4YacCTBYIOT B IUCKYCCUHU;
IPUHUMAIOT JPYTroe
MHEHHE U MTO3ULHIO.

PerynarusHeie:
IIPOTHO3UPYIOT
pe3yNbTaThl YpOBHS
YCBOEHUS N3y4aeMOro
MaTepuasa; IpUHUMAIOT
U COXPAHAIOT yUeOHYIO
3ajauy.

PazButne
CaMOOIIPECIICHUS
M aJeKBaTHOI'O
OLICHUBaHHUS
CBOUX
JIOCTHMKEHHH B
MPUMEHEHUU
3HAHUU B HOBOU
CUTYALIIH.
Crpemienue
IMO3HAHHUIO TOTO,
YTO HEU3BECTHO,
HO UHTEPECHO.

OCHOBHBIE KJIaCCHI
HEOPTaHMYECKUX BEIIECTB,
UX CBSI3b MEXY COOOiA.

Hayuarcs: BeisiBisaTe Ha OCHOBE
COOOLIEHNS TPE3EHTAIlUd OCHOBHBIE
KJIACChl HEOPTaHUYECKUX

coeauHenuit. O6CyX1aTh
3aKOHOMEPHOCTH , HA OCHOBE KOTOPBIX
MX MOXHO OTJIMYUTB APYT OT ApYyTa..

IHosyyaTt BO3MOKHOCTH

[To3naBaTenbHbIE:
(dopmupoBaHue
poOJIeMbI YpOKa,
CO3JIaHHE aITrOPUTMA
JeSITeTbHOCTH TIPH
peleHnH mpooIEMBbI.

KoMmMmyHHKaTHBHBIE!

Ornpenenenue
3HAYUMOCTH
3HAHUU.




HayuuThcs: OnpenensTe no popmyse
KHUCIIOTBI, COJIA, OKCUJIBI 1 OCHOBAHHUSI.
OO6cyxaath 0 CBA3H MEX]y COOOM.

IIOUCK U BBIJICIICHHE
HEOOXOIMMON
uHpOpMaInU; yMEHHE C
JIOCTATOYHON TOYHOCTBIO
BBIP2XKaTh CBOU MBICITU B
COOTBETCTBHUU C
3a/la4aMy U yCIOBUSIMHU
KOMMYHHKAIHH.

PerynarusHsie:
IPUHATHE U COXPAHEHUE
yueOHOM 3a/1auu.

Tema 1.Knaccuduxkanus
XHMHYECKHX peakumii (6 1)

OKHUCIIUTEILHO —
BOCCTAHOBUTEIBHBIE
peakmuu

Hayuares:Knaccuduuuponatsb
XUMUYECKUE PEAKIIHH.

IIpuBOAUTHE IPUMEPHI peaKUI
Ka)KIO0ro TUIA.

Pacnio3HaBaTh OKMCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH 110
YPaBHEHUSAM PEAKIIHIA.

MosyyaTt BO3MOKHOCTH

HayuuTbcesi: Onpenensrs no
YPaBHEHUIO PEAKIINNA OKUCIIUTEID,
BOCCTaHOBUTENb, IPOLECC OKUCTIEHUS,
BOCCTAHOBJICHHUSI.

[To3naBaTenbHbIE:
MIOCTPOEHUE JIOTHYECKON
LEIU PacCyXICHUM;
YCTaHOBJICHUE
HPUYUHHO-
CJIEZICTBEHHBIX CBSI3EH.

KommyHuKaTHBHBIE!
yYMEHUE C T0CTaTOYHOU
TOYHOCTBIO BBIPAXKaTh
CBOU MBICIIU B
COOTBETCTBUH C
3ala4aMU U yCIIOBUSAMU
KOMMYHHKAIUU.

PerynsaruBHsle:
BJIaJICHUC
MOHOJOTHYECKON U
TUAJIOTUYECKOH

Oco3Hanue
IICHHOCTEH
3HaHWUH U
MIPUMEHEHUE UX
Ha MPAaKTHUKE.
Hcmonns3oBanne
3HAHUHU 171
perieHus
y4eOHBIX 3aj1ad.




| dopmamu peun.

TemoBoit a3 ekt xum.

peakuuu. Pacuers! no
TEPMOXUMHYECKUM
YpaBHEHUSIM.

Hayuarcsa: HaGnronats u onuceiBaTh
XUMHUYECKHE PEAKLUU C IOMOILBIO

CCTCCTBCHHOI'O A3bIKA U A3bIKa XUMHUHU.

IHosy4yaT BO3MOKHOCTH
HAYYHMTbCA: BBIUUCIATE TEIUIOBOM
s dexT peakuu 1Mo
TEPMOXUMHYECKOMY YPaBHEHUIO

CocTaBiaTh TEPMOXUMHUIECKUE
YpaBHEHHUSI PEaKIU.

Ilo3naBarenbHbIE:
OCYIIECTBIISITH MOMCK
HY>KHOU MH(POpPMAaLIUH B
ydeOHHUKe, aTiace.

KommyHuKaTUBHBIE!
YUUTBCS BBIpAXKaTh CBOU
MBICJIM B COOTBETCTBHH C
3a/la4aMHy U yCIOBUSIMH
KOMMYHUKAIIUH.

PerynarusHeie:
IIPOrHO3UPOBAThH
pe3yiabTaThl YPOBHS
YCBOEHHE U3Y4aeMOI0
MaTepuana.

Hcmonns3oBanue
3HAHUN 11
perieHus
y4eOHBIX 3a/1a4.

CKOpOCTh XUMHUYECKUX
peaKIui.

Hayuarcs: ccienosars yciioBus,
BJIMSIIOIME Ha CKOPOCTh XUMHUUECKOM
PEAKIHH.

[Hoay4yaTr BO3MOKHOCTH
Hay4YuThcsi: OMKUCHIBATh YCIOBHUS,
BIIMSIIOILIME HA CKOPOCTh XUMUYECKON
peaKkuuu.

ITo3naBarebHbBIC:
YMEHHE MTPUMEHSITh
HOJ'Iy‘-ICHHI:Ie JAaHHBIC
JUTSL peLIeHust
MPaKTUYECKHUX 3a/1a4.

KomMMmyHUKaTHBHBIE!
YMEHHE ONPECIATh
1IeJIM CBOETro 00y4eHus,
CTaBHUTb U
(bopMyIHpOBaTh JIIIS
ce0st HOBBIE 3a74a4U B
yuebe U Mmo3HaBaTeNbHON
JIeATEILHOCTH.

PerynaruBHele:

Osnanenue
CUCTEMOH 3HAHUU




IIPOTHO3UPYIOT
pe3yNbTaThl YPOBHS
YCBOEHUS N3Y4aeMOro
MaTepuaia.

ITpakTnyeckas pabora

Nel. U3yuyenue BnusiHuS
YCIIOBUH IIPOBEICHUS
XUMUYECKOHN PEAKLIUU Ha ee
CKOpPOCTh

Hayuarcs: [IpoBoauTh XuMuueckue
OTIBITHI, IPU U3YyYECHUU BIUSHUS
YCJIOBUM MPOBEACHUS XUMUYECKON
peakuuu.lIpoBouTh rpynnoBsie
HaOJII0/IEHUS BO BpeMs ITPOBEJCHUS
71a00PATOPHBIX OIBITOB.

ITory4yaT BO3MOKHOCTh HAYYMThCH:
VY4acTBOBaTh B 00CYXI€HUH

pe3yJIbTaTOB OMBITOB. Jlenarh
OIpEeIETICHHBIE BBIBOJIBI.

Ilo3HaBaTenbHEIE:
OCYIIECTBIISITH TTIOUCK
HY)XHOU WH(OpMaIuu B
yueOHUKe, aTiiace;
00BsACHEHHE
CYIIECTBEHHBIX
MPU3HAKOB TIOHSITHI
tembl. OBiagcHuC
MIPaKTUYECKUMHU
YMEHUSIMH paboTHI ¢
KapTOH.

KommyHuKaTHBHBIE!
IUTAHUPOBATh LIEIH U
CI0CO0BI
B3aMMOJECICTBHS;
0o0OMeHUBaThCs
MHEHUSAMHU, CIyIIaTh

JIPYT ApyTa.

PerynarusHeie:
IIPOTHO3UPOBATH
pe3yabTaThl YCBOCHUS
MaTepHuaa.

OBnagenue
CUCTEMOH 3HAHUU

XUMHUYECKOE PAaBHOBECHE.
VYcnoBus ero cMemeHus.

Hayuarcs: laBaTb onpenencHue
CKOpPOCTH XUMHYECKOH pPCaKknuu u €€
3aBUCUMOCTbB OT YCJIIOBHUM IPOTEKAHUS
peakuuu

[To3naBarenbHBbIE:
YCTaHaBJINBATh
MIPUYHUHHO-
CJICZICTBEHHBIE CBA3U U

OBnagenue
CHUCTEMOM 3HAHUU




IHosy4yaT BO3MOKHOCTH HAYYUTHCH:
JaBaTh onpeesieHus: MOHITUI
«XHMHYECKOE PABHOBECHEY, «IIpAMast
peakius» U «oOpaTHas peaKIus,
YCIJIOBHS CMEIICHUS! XUMHUYECKOTO
paBHOBeECHUS

3aBHUCHUMOCTH.

KoMMyHHKaTHBHBIC:
IJTAHUPOBATH MU U
CITOCOOBI
B3aUMOJICHCTBHUS,
MOHUMATh TTO3UIIUIO
JPYTOTo, y4acTBOBAThH B
KOJUIEKTHUBHOM
00CYXJIEHUH MTPOOJIEMBI.

PerynarusHeie:
IPUHUMATh U COXPaHATh
y4eOHyI0 3a/1a4y;
YUUTBHIBATH BbIJICIICHHBIC
YUUTEIEM OPUEHTUPBI
EUCTBUSL.

0O06001IeHNEe 1
cuCTeEMAaTHU3alUsd 3HAHUN.
Pemenue 3agau

Hayuyarcs: pewars pacueTHble 3a1a4u
110 YPABHEHUSIM XMMHYECKUX PEAKIUI
C UCIIOJIb30BAaHUEM MACChI, KOJIMYECTBA
BelIecTBa UM 00beMa OJHOTO U3
BCTYNUBILIUX WJIU MTOJTYYArOIIUXCS B
pEeaKuy BEIIECTB

[HoayyaTt BO3MOKHOCTH

HAYYMThCsi: BRINOMHATE 3a1aHUs HA
3a7laHHbIE TeMBI. JlenaTth
OIMPCACIICHHBIC BBIBOJbI ITPU PCUHICHUHN
3a1a4

[To3HaBarenbHbIE:
CaMOCTOSITEIILHO
BBIJICIIATH U
(dhopmupoBarh 1enu;
aHaJIM3UPOBATh BOIPOCHI
1 (OpMUPOBATH OTBETHI.

KoMMyHHKaTHUBHBIE:
y4acTBOBATh
KOJUICKTHBOM B
o0cyXeHIH Mpodem;
00MEH MHEHHUSIMH,
IMOHUMATD MTO3HUIIHIO
napTHepa.

PeFYJ'IHTI/IBHBIeZ

Oco3Hanue
LIEJIOCTHOCTH
MOJIYYEHHBIX
3HAHUIA.




MPUHUMAIOT U
COXPaHSIOT Y4eOHYIO
3aJa4y; COCTaBIISIIOT
TUIaH U

MOCJIeI0BATEIbHOCTD
JIEUCTBUIA.

Tema

2.9/1eKTPOJIUTHYECKAS

auccouuanus (74)

10 CymHocTh mporiecca Hayuarcs: O600mmarh 3HaHUS O [To3HaBaTenbHbBIC: Oco3HaHue
AJIEKTPOITUTUIECKOI pactBopax. [IpoBoauth HabIIOACHUS yYMEHHUE OpPTraHU30BHIBATh | IEIOCTHOCTH
JUCCOLUAIIUU 3a MOBE/ICHUEM BEIIECTB B paCTBOpax, CBOIO JI€ATEIHHOCTb. MOJIY4E€HHBIX

32 XUMHUYCCKHMH PEAKIUSIMHU, 3HAHUH.

MPOTEKAIOIIMMHU B PACTBOPAX. KoMMyHWKaTHBHBIC:
NPUHUMATh U COXPAHATH

IMoay4yaT BO3MOKHOCTH y4eOHyI0 3a/1a9y.

HayuuThesi: O0cy)XaaTbu OOBICHATh

NPUYHHY JIEKTPOIPOBOAUMOCTH PerynstuBHbIe:

BOJIHBIX PaCTBOPOB, COJICH, KUCIIOT U (dbopmupoBaHue U

Ie049el ¥ HIUTIOCTPUPOBATH pa3BUTHE YMEHUW BECTH

pUMepaMu U3y4eHHBIEC TTOHITHS CaMOCTOSITENTbHBIH
TIOUCK, OTOOP
UHpOpMaLIUH.

11 DNEeKTPOIUTHYECKAS Hayuaresi: naBath onpezeneHue [To3naBarenbHbIE: OBnanenue
JMCCOTIMAIUS KUCIIOT, MOHATHI «KUCIIOTay», «OCHOBAHUEY, YMEHHUE OpPTraHW30BHIBATh || CHCTEMOU
11es04el u conen. «COJIbY» C TOUKH 3pEHUS TEOPUH CBOIO JIESITEIIbHOCTD, 3HAHUU.

BJ'ICKTI)OJ'H/ITI/ILICCKOI\/’I JUcconmuanuu.

IHosy4yaTr BO3MOKHOCTH HAYYUTHCH:
O0BICHATE O0IIKE CBOMCTBA
KHUCJIOTHBIX U IIEJIOYHBIX PACTBOPOB
HaJUYHEM B HUX HOHOB BOJIOPO/IA

BBIOMpATH CPECTBA JIIsS
peanu3anny HeNen.

KommyHuKaTHBHBIE!
IIPUHUMATB U COXPAHATH




TUIPOKCUI-UOHHOM COOTBETCTBEHHO, a
TAKX€ COCTABJIATh YPABHECHUS
ANEKTPOJIUTUYECKON AUCCOLUALINHI
KHCJIOT, OCHOBAHHI U CONCH

y4eOHyI0 3a/1a9y.

PerynstuBHsle:
(dbopmMmupoBanue u
pa3BUTHE YMEHUN BECTU

CaMOCTOATEIIbHBIN
MOMCK, OTOOP
nH(pOpMaIHH.
12 CnaOble U cuIbHbBIE Hayuarcs: /{aBats onpenenenus Ilo3naBarenbHbIE: OBnanenue
1eKTpoiUThl. CTeneHb HOHATHUH «3JIEKTPOJIUTY, yCTaHaBJIUBATh cucTeMoin
JUCCOLUAIUH. HERJIEKTPOJIUTY, «AJEKTPOIUTHYECKAs || MPUUYHUHHO- 3HAHUH.

JIUCCOIAALIHAS.

JlaBath onpeeneHust MOHATUI
«CTENEHB JIEKTPOJIUTHIECKON
JMCCOITUAIIAMN», «CHJIbHBIE
AIIEKTPOJIUTHIY, «Cl1a0bie
AIEKTPOJIUTHIY.

[HoayyaTt BO3MOKHOCTH

Hayuyurcs: [loHMmMaTe, B UeM cOCTOUT
pasHuna MEX1y CUJIbHBIMHU U cl1a0BLIMHU
AIEKTPOIUTAMU

CIICACTBCHHBIC CBA3U.

KomMMmyHUKaTHBHBIE:
yMEHHUE ONPEACIIATH
IIeJIM CBOETO O0YYCHUS,
CTaBHUTb U
(bopMyIHpOBaTh JIIIS
ce0s1 HOBBIC 33/1a4U B
yueOe U 1Mo3HaBaTeIbHOU
JeSITeJIbHOCTH,
pa3BUBaTh MOTUBHI U
MHTEPECHI CBOEH
TI03HABATEIbHOM
JESITeTbHOCTH.

PerynstuBHbie:
MIPOTHO3UPYIOT
pe3yNbTaThl YPOBHS
YCBOCHHSI H3y9aeMOT0
MaTepuana; MPUHUMAIOT
Y COXPaHSIOT yU4eOHYIO
3amauy.




13 Peaxiiun noHHoro ooMeHa. Hayuares: Onpenensts peakiuu IIpenmerHsie: OBnaneHue
MOHHOT'0 0OMEHA, YCIOBUS UX aHAJIM3UPOBATH U CUCTEMOI
MPOTEKaHUA. YMETh COCTaBJISATh oTOuparh HHOOPMALIHIO; || 3HAHUU.
MIOJIHBIE U COKpPAILEHHbIE HOHHBIE BBIJIBI)KEHUE TUIIOTE3 U
ypaBHEHUS HEOOPATUMBIX peaKInuid U X 000CHOBaHMUE;

Pa3bACHATH UX CYLTHOCTh MOCTPOEHHUE JIOTHUECKOM
LIENIHA PACCYKIACHUMN.

IMosy4yaTt BO3MOKHOCTH

HAYYUTHCS: TPUBOJUTH IPUMEPHI KoMMyHHKaTHUBHBIE:

peaKiuit HFOHHOTO OOMEHa, UAYIINX 0 || BBIOOP OCHOBaHUH U

KOHIIa KPUTEPUEB C IIEIIBIO
BBIJICJICHUSI IPU3HAKOB,
YMEHHE C TOYHOCTHIO
BBIPA)KATh CBOU MBICIIH B
COOTBETCTBUHU C
3a/1a4aMu U yCIOBUSIMH
KOMMYHHUKAIIHH.
PerynstuBHbie:
TIPUHATHE U COXPaHEHHUE
yueOHOI 3a/1a4H.

14 I'uaponus comnei. Hayuarcsa:KonkperusupoBarb [To3naBaTenbHbIE: OBnanenue
MoHsTHE «OHY». O000IIATh MOHATHS CaMOCTOSTEIIBHO CUCTEMOW 3HAHUU

«KaTHOH», «aHuOoH». Mccnenosate
CBOMCTBA PaCTBOPOB JJIEKT-
ponuToB./laBaTh onpenencHue
TUAPOIN3a COJICH.

[HosyyaTt BO3MOKHOCTH
HAYUYHMTbCS: COCTABIIATh YPABHEHHUS
peaKkuuii TuIpoIn3a Colel u
ONPEAENATh XapaKTep CPe.ibl
pacTBOPOB COJIEH 110 UX COCTABY

BBIJICIIATH U
dhopmupoBars 1enu;
aHaJIM3UPOBATh
BOIIPOCHI, (HOPMUPOBATH
OTBETHI.

KommyHuKaTHBHBIE!
y4acTBOBaTh B
KOJUIEKTUBHOM
00CYXJIEHUH NPo0JIeM;

U NPpUMCHCHUC UX
B ) KU3HCHHBIX
CUTYyallugXx.




00MEH MHEHHUSIMH,
IIOHMMAaHHUE TO3ULNH
napTHepa.

PerynstuBHBIC: CTABUTH
y4eOHyI0 3a/1a4y Ha
OCHOBE COOTHECCHHUSI
TOTO, YTO YK€ U3BECTHO
¥ YCBOGHO, U TOTO, YTO
ele Hen3BECTHO.
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[IpakTuueckas padbora
No2.Pemenue sxcnepu-
MEHTAIBHBIX 3aJ1a4 110 TEME
«CBoiicTBa KHCJIOT,
OCHOBAHMI U COJIeH KaK
AIICKTPOJIUTOBY.

Hayuarcs: OnucbiBaTh CBOWCTBa
BEUIECTB B XOJI€ JEMOHCTPALIMOHHOTO
1 1a00PaTOPHOTO IKCIIEPHUMEHTA.

Co0uto1aTh TipaBHUiia TEXHUKA
0€30IaCHOCTH.

XapakTepr30BaTh YCIOBUS TCUCHHS
peakmuii B pacTBOPax JIEKTPOIUTOB
10 KoHIa. OnpenensiTb BO3MOXHOCTb
NPOTEKaHUs PeaKkluii HOHHOTO
oOMeHa. [IpoBoIUTE TpyNIIOBLIE
HaOJI0IeHUs BO BpeMs IIPOBEICHUS
71a00pPaTOPHBIX OIBITOB.

[MosyyaTt BO3MOKHOCTH

HAYYHUTBHCSA: IPUMEHATD
TEOPETUUECKHE 3HAHUS Ha IPAKTHKE,
OOBSICHATH HAOIIOEHUS U PE3YIIbTAThI
MPOBOAMMBIX ONBITOB OOCYKIaTh B
rpynmnax pe3yJjabTaThl OIBITOB.
OOBSICHITH CYIIHOCTh peakiuit

[IpenmeTHbIe:
aHaJM3UpPOBaTh U
oTOMpaTh HHHOPMAIIHIO;
BBIJIBH)KEHHUE TUTIOTE3 U
nX 000CHOBAHHUE;
HOCTPOEHUE JIOTUIECKOMH
LIEIIN PACCYKICHUM.

KommyHuKaTHBHBIE!
BBIOOp OCHOBaHUH U
KpUTEPUEB C LENbIO
BBIJICJICHUS IPU3HAKOB,
YMEHHUE C TOYHOCTBIO
BBIpaXkaTb CBOU MBICIIU B
COOTBETCTBUH C
3a/la4aMy U yCIOBUSAMHU
KOMMYHHKaIUH.

PerynsatusHsle:
COXpaHeHHEe yuyeOHOI
3a/1a4M

Hcnonn3oBanne
3HAHUN 1
pelreHus
yueOHBIX 3aj1au.




WOHHOrO 0OMeHa.

Pacrio3naBaTh peakiiuy HOHHOTO
0o0M€Ha 110 ypaBHEHUSAM PEaKLUil.
CocTaBisiTh HOHHBIC YPAaBHEHUS
peaxuuii. CocTaBisATh COKpaIEHHbIE
VOHHBIC YPAaBHEHHSI PeaKUi
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KonTpoabHas padora Nel
no
TeMe:«DJIeKTPOJTUTHYECKAS
AUCCOLMALINS.

Hayancsx: IMPUMCHATDb 3HAHMH,
YMCHUA U HABBIKU, TOJTYYCHHBIC ITPU
HN3YUCHHUH TEMBI

[lo3HaBarenbHbIE:
OCYILIECTBIISATh IOUCK
HYXHOH MH(}opMaIuu B
yueOHHKe, aTiace.

KommyHuKaTHBHBIE!
YUUTBCS BBIpaXKaTb CBOU
MBICJIA B COOTBETCTBUH C
3a/la4aMM U yCIOBUSAMH
KOMMYHUKAIIUH.

PerynarusHeie:
IIPOTHO3UPOBATH
pe3ynbTaThl YPOBHS
YCBOEHHE U3y4aeMOT0
MaTepHraa.

OBnagenue
CUCTEMOH 3HAHUU

Tema 3. I'aj1orennl

(G
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XapaKTepI/ICTI/IKa TaJJOIrCHOB

Hayuarcsa:Xapakrepu3oBarb
raJIOreHbl HA OCHOBE UX IOJIOKEHHUSI B
NEPUOANYECKON CUCTEME U
O0COOEHHOCTEHN CTPOEHHUS UX aTOMOB.

IHosyyaTt BO3MOKHOCTD

ITo3naBarenbHbIE:
yYMEHUE IPUMEHSATH
IIOJIyYEHHBIE JAHHBIE
JUTSL peIeHus
MIPaKTUYECKUX 3a/1a4.

Oco3Hanune
LIEJTOCTHOCTH
TPUPOJIBL.




Hay4YuTbcsA: OOBACHATD
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
TaJIOTEHOB C YBEIMYECHHUEM aTOMHOTO
Homepa.OnpenensaTs TPUHAIICKHOCTh
BEILECTB K OINpPEACIEHHOMY KIIacCy
COCIUHEHUN.

KoMMyHMKaTHUBHBIE:
YMEHHE ONPEeIATh
LEJIA CBOETO O0YYCHHUS,
CTaBUTH U
(hopMyIUpoBaTh IS
ceOs HOBBIE 3a]1a41 B
yueOe 1 Mo3HaBaTeIbHON
JeSITeNIbHOCTH,
pa3BUBATh MOTHUBHI U
HMHTEPECHI CBOCH
II03HABATEJILHON
JeSITeIbHOCTH.

PerynarusHeie:
IIPOrHO3UPYIOT
pe3yiabTaThl YPOBHS
YCBOEHUS N3y4aeMOro
MaTepuaia; IPUHUMAIOT
U COXPaHSIOT y4yeOHYI0
3a1a4y
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Xitop

Hayuarcs:XapakTepu3oBaTh 3J€MEHT
XJ10p. 3HaTh GU3NYECKUE U
XHMHYECKHE CBOMCTBA XJIOpa

MosyyaTt BO3MOKHOCTH

HAYYHMTbCSl CPAaBHUBATh CBOICTBA
IMPOCTBIX BEIICCTB XJI0Pa, pa3bACHATDH
9THU CBOMCTBA B CBETE MPEICTABICHUN
00 OKHCIIUTEITFHO-BOCCTAHOBUTEIIBHBIX
nporeccax

ITo3naBarebHbBIC:
BBISIBJICHHUE
0COOEHHOCTEN U
MPU3HAKOB OOBEKTOB;
IIPUBOJUTH IIPUMEPEI.

KommyHuKaTHBHBIE!
B3aUMOJICHCTBUE B X0OJI€
IpyNIoBoi paboThl,
BEIYyT JUAJIOT,
YYaCTBYIOT B JUCKYCCHUU;
IIPUHUMAIOT IPYroe

Oco3Hanue
LIEJIOCTHOCTH
reorpaduyecKoin
CpeIbl.
Osnanenue
CHCTEMOM 3HaHUI
Y IPUMEHEHHUE MX
B JKU3HEHHBIX
CUTYaITUsX.




MHCHHUE U ITO3UIUIO.

PerynstuBHsle:
MIPOTHO3UPYIOT
pe3yNbTaThl YpOBHS
YCBOEHUS N3Y4aeMOro
MaTepuaia; IPUHUMAIOT
Y COXPAHSIIOT Y4eOHYIO
3aauy.

19 XJI0pOBOAOPO/;: TTOTyYEHHE Hayuarcs: OnucbiBaTh CBOMCTBA [To3naBatenbHBbIE: Osnanenue
U CBOMCTBA BEILIECTB B XOJ€ JEMOHCTPALIUOHHOT'O ¢dbopmupoBaHue CUCTEMOM 3HAHHUU
1 J1abOpaTOPHOTO SKCIIEPHUMEHTA. po0OJIeMbl YpOKa, Y IPUMEHEHUE UX
CO3JJaHuE AITOPUTMA B JKU3HEHHBIX
Cobuto1aTh TEXHUKY 0€30MaCHOCTH. JeATEIbHOCTH MPU CUTYyaLUsX.
peteHn: poOIEMBI.
IHosy4yar BO3MOKHOCTH KommyHuKaTHBHBIE:
HAYYUThCS: BIsIBISATE IPOOIIEMBI U IIOMCK U BBIJICIICHHE
nepcenekTuBbl pa3putusa AIIK B Poccun || He0OXoaumoi
Ha OCHOBE aHAJIN3a JOMOJIHUTEIBHBIX UHPOpPMALIUN; YMEHHE C
HMCTOYHUKOB Teorpadudeckoi nHpop- JOCTATOYHOU TOYHOCTBIO
MaIuu. BBIPaYKaTh CBOU MBICIU B
COOTBETCTBUH C
[ToaroraBnuBaTh KpaTKUE COOOIIEHHS || 3aJaYaMu U YCIIOBUAMM
WM TIPE3EeHTAlK 00 HCTOpUn KOMMYHUKAIIUH.
CTaHOBJIEHUs TpaHcnopTa B Poccun
PerynaruBHsie:
TIPUHATHE U COXPaHEHHUE
yueOHOI 3a/1a4H.
20 ConsiHast KMCIIOTa U €€ COJU Hayuarcs: Pacno3HaBath ONBITHBIM [To3naBaTenbHbIE: OBnanenue
MMYTEM COJSIHYIO KUCIIOTY U €€ COJH, a YCTaHOBJICHUE CHUCTEMOW 3HAHUU
Tak)ke OpOMHUJIBI ¥ U0/ UIBL. NPUYUHHO-

IHosyyaTt BO3MOKHOCTD

CIIEICTBEHHLIX CBS3EH.




HayuuThbcs:Mcnons3oBars
npUOoOpEeTEHHBIC 3HAHUS U YMEHHUS B
IIPAKTUYECKOHN AEATEIbHOCTH U
IIOBCEIHEBHOM JKU3HHU C LIENBIO
6e30macHOro odpareHus ¢
BELICCTBAMM U MaTepUajIaMH U
HKOJIOTMUYECKH I'PaMOTHOI'O IIOBEICHUS
B OKpYXKarollen cpene

KoMMyHMKaTHUBHBIE:
YMEHHE € J0CTaTOUYHOM
TOYHOCTHIO BBIPAXKATh
CBOHU MBICIIU B
COOTBETCTBUHU C
3aJa4aMH U yCIOBUSMHU
KOMMYHHKAIUH.

PerynaruBHble:npuHsATHE
U COXpaHEHHE yuyeOHOMI
3aJauu.
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[TpakTuueckas padora No3.

[Tonydenue consiHoM
KHUCJIOTBI U U3yYEHUE €€
CBOWCTB

Hayuarces: OnuceiBaTh CBONCTBA
BEIIIECTB B X0JI€ IEMOHCTPALIIOHHOTO
U J1aOOPaTOPHOI0 SKCIIEPHUMEHTA.

Cobuto1aTh TEXHUKY 0€30MaCHOCTH.

[Hoay4yaTt BO3MOKHOCTH
Hay4YuThcsi:Pacrio3HaBaTh ONBITHBIM
IIyTEM COJISIHYIO KUCIIOTY U €€ COJH, a
TaKXke OpOMMJIBI U HOM/IBI.

[To3HaBaTebHBIE: TOUCK
¥ BBIICTICHHE
HE00XO0AUMON
UHpOpMaLnK;
CHHTE3UPOBAThH
UMEIOIIMECS 3HAHUS;
BBIOOP OCHOBaHMI U
KPUTEPHEB IS
HOCTPOECHMS JTOTMUECKON
LIETIH PaCCyKICHUH,
YMEHUE TMOJIHO
BBIPA)KaTh CBOW MBICIIH.

KommyHuKaTHBHBIE!
(dbopmupoBaHue U
pa3BUTHE TBOPUYECKHUX
CIIOCOOHOCTEH.

PerynaruBHbie: ymMeHUe
OpraHU30BbIBATH CBOIO
NesTeTbHOCTh, BRIOUPATh
cpencTBa s

Oco3Hanue
IICJIOCTHOCTH 3HAa-
HUM Kak
Ba)KHEHIIIEro
KOMITOHEHTA
Hay4YHOU KapThl
MHpA.




|| peanu3anuy Leyei.

Tema 4. Kuciaopoa u cepa
(64)

22 Xapakrepuctuka kuciopona || Haywaresi: Onpenenstsb [ToznaBaTenpHbIC: BBIOOD || OBiageHue HA
U Cephl 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB OCHOBaHUU M KPUTEPHUEB | ypOBHE OOIIETO
AIIEMEHTOB B A-rpynnax, onpezeneHue || uis CpaBHEHHUS. oOpa3oBaHUs
MOHSTHUS AJUIOTPONUH. YMETh J1aBaTh CUCTEMOM
00LIYyI0 XapaKTepUCTUKY 3J1eMeHTOB U || KoMMyHUKaTUBHBIE: 3HaHUM.
MPOCTHIX BEHIECTB MOATPYIIIIHI y4acTBOBATh B
KHCIIOpPO/1a, OOBICHSTH, IOYEMY YUCIIO || KOJUIEKTHBHOM
MPOCTHIX BEIIECTB B HECKOJIBKO pa3 o0CyXJeHIH MPoOIIeMm;
MPEBOCXOUT YUCIO XUMUYECKUX 0OMEHHBATHCS
AJIEMEHTOB, XapaKTepPU30BaATh POJIb MHEHUSIMH, IOHUMATh
030Ha B aTMOcdepe MO3ULIUIO TTApTHEpA.
ITosryyaT BO3MOKHOCTH PerynaruBHbie: yMeHHE
Hay4YuThest: OOBSACHATH OpraHHU30BaTh CBOIO
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB NeSTEeILHOCT,
anemeHToB |VA-rpynmsl. OTIpE/ICTISATh €€ 3a/1a4u U
OIICHUBATDH JIOCTUTHYTHIC
XapakTepu30BaTh aJLIOTPOIUIO pE3yNbTATHI.
KHCJIOPOJIa U CEPHI KaK OJIHY U3
MPUYKUH MHOT00Opasusi BEIIECTB.
23 Cepa. ®uznueckne U XuMu- Hayuarcs:Xapakrepu3oBatb [To3naBarenbHble: BEIOOp || OBnaseHue Ha

YECKHUE CBOMCTBA CEPHI.
IIpumeHeHue.

¢bu3nyecKknue 1 XuMHUYECKHE CBONCTBA
Cephl, ee aNIOTPOIHbIE MOAU(PUKALINY.

[MosyyaTt BO3MOKHOCTH

HAYYMTbCSI: COCTaBJISATh YPaBHEHUS
peaKuid, MOATBEPKIAFOIIUX
OKHUCJINTCIbHBIC M BOCCTAaHOBUTEIBHBIC
CBOWMCTBA CEphl, CPAaBHUBATH CBONCTBA

HaubOosee 3 PeKTUBHBIX
CIoCcO00B pelIeHus
3aJa49 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBHH.

KommyHuKaTHBHBIE!
yYMEHUE C TO0CTaTOYHOU
MTOJTHOTON ¥ TOYHOCTBIO

YpOBHE 00111eTO
o0Opa3oBaHUs
CHUCTEMO
3HAHWUM.




IIPOCTBIX BEIIECTB CEPHI U KUCIOPOAA,
Pa3bsICHATB 3TU CBONCTBA B CBETE
NpeCTaBICHUN 00 OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX MPOLIECCAX

BbIpa’KaTb CBOU MBICJIU B
COOTBETCTBHHU C
3ala4aMi U yCIIOBHUAMU
KOMMYHHKAIINH.

PerynarusHsie:
IIPUHUMATB U COXPAHATH
yueOHYy0 3a/1a9y;
CaMOCTOSITEIILHO
BBIICIATH U
(bopMHUpOBATH LIEJIb;
COCTaBJIATH IUIaH U

II0CJIEI0BATEIbHOCTD
JICACTBUU.

24 Ceposonopon. Cynbduasl Hayuaresi: OnpenensTbernocoo [lo3HaBarenbHbIE: Ognanenue Ha
HOJIy4EeHHUsl CEpOBOAOPOAA B yYMEHHUE OpraHu30BbIBaTh || ypOBHE 00ILEro
71ab0paTOPUM U €T0 CBOMCTBA.. CBOIO JICATEIHLHOCTD, o0Opa3oBaHwMs

BBIOMpATh CPE/ICTBA U || CUCTEMOM
[Hosy4yaTt BO3MOKHOCTH peanu3anuy Leyei. 3HAHUU.
HayuuThes: OOCyXaaTh U 3alMChIBATh
YpaBHEHUs pEaKItii, KommyHuKaTHBHBIE:
XapaKTepU3yIOIUX CBOWCTBA HNPUHUMATh U COXPaHSTh
CEepOBOIOPOA, B HOHHOM BHJIE y4eOHyI0 3a/1a9y.

PerynarusHsle:

dhopmupoBanue u

pa3BUTHE YMEHUI BECTH

CaMOCTOATEIbHBIN

MOKCK, OTOOP

nH(popMauu.

25 Oxcup cepsi (IV). Hayuares: Xapakrepn3zoBaTh OKCH/JT [To3naBarenbHbIE: OBnanenue
CepoBosiopoHast 1 cepsl (IV), naBaTh xapaTepucTUKy CaMOCTOSITENTLHO CHCTEMOM 3HAHUH

CCPHHUCTAA KMCJIIOTBI U UX

CEPOBOJOPOJHON U CEPHUCTOM

BBIACIIATH U

1 IPUMCHCHUEC UX




COJIH.

KHCJIOTaM, a TAKXKC UX COJIAM.

Hosy4yaT BO3MOKHOCTH

HAYYMTBCS: COCTaBJISTh YPaBHEHUS
peaKuii, XapaKTEepPU3YIOIINX CBONCTBA
3THX BEIIECTB, OOBACHATH IPUUNHY
BBINA/ICHUS KUCIOTHBIX J0XKAeH

(dhopMupoBaTh LIENH;
aHAJIM3UPOBATH
BOMPOCHI, (HOPMUPOBATH
OTBETHI.

KommyHuKaTUBHBIE!
y4acTBOBaTh B
KOJUIEKTHBHOM
00CyXIeHIH TIPOOIIEeM;
00MEH MHEHHUSIMH,
MOHMMAaHUE TO3UINH
napTHepa.

PerynaruBHbIe: CTaBUTH
yueOHy0 3a/1a4y Ha
OCHOBE COOTHECCHHUS
TOTO, YTO YK€ U3BECTHO
¥ YCBOGHO, ¥ TOTO, YTO
elle HEM3BECTHO.

B JKU3HEHHBIX
CUTYyaLUX.
®opMupoBaHue
YCTaHOBKH Ha
OTBETCTBEHHOE
OTHOLLIEHUE K
OKpYy>Karoleu
cpene,
HE00X0AUMOCTH
€€ COXpaHEHHs.
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Oxcun cepsl (VI). CepHas
KHCJIOTa U €€ COJIH.

Hayuarcsa:XapakTepu3oBaTh OKCHJL
cepsl (VI), cepryro KuCIOTY,
OTpeNIeNAThCBOMCTBA pa30aBiIeHHON
CEpPHOM KUCJIOTBHI.

[HoayyaTt BO3MOKHOCTH

HayunThes: OnpenensiTh
IIPUHAJIEKHOCTD BELIECTB K
OonpeAeIEHHOMY KJIacCy COEIMHEHU M.
ConocTaBisATh CBOICTBA
pa30aBIeHHON M KOHLIEHTPUPOBAaHHON
CEpPHOM KUCJIOTBI

Ilo3HaBarenbHEBIE:
BBISIBJIATE OCOOEHHOCTH
U TIPU3HAKU OOHEKTOB;
MIPUBOJUTH IPUMEPHI B
KayeCTBE BBIABUTAEMBIX
MOJI0KCHUH.

KommyHuKaTUBHBIE:
B3alMO/JICMICTBOBATH B
X0Jie IPYIIIOBOMI
paboTHI, BECTH AUAJIOT,
y4acTBOBATh B
JUCKYCCUU; IPUHUMATH
JpYroe MHEHHE U

OsaneHue Ha
YpOBHE 00111eTO
o0Opa3oBaHUs
CHCTEMOH
3HAHUH.




IIO3UIINH.

PerynstuBHsle:
IIPOrHO3UPOBATh
pe3yNbTaThl YpOBHS
YCBOEHUS N3Y4aeMOro
MaTepuaia; IpUuHUMATh
U COXPaHSTh YU€OHYIO
3aauy.
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ITpakTnyeckas pabora
Ne4. Pemenue skcriepu-

MCHTAJIBHBIX 3aJa4 I10 TEMC

«Kucnopon u cepar.

Hayuarcs Pacnio3HaBaTh ONIBITHBIM
yTéM PacTBOPHI KUCIIOT, CYIbMUIBI,
Cynb(GUTHI, CyTb(aTHI.

Hcnonk3oBaTh MpuoOpeTEHHBIC 3HAHUS
Y YMEHHS B IPAKTUUYECKON
JIeATEIbHOCTH U

MIOBCEIHEBHOM JKU3HU C TEIBIO
0e301acHOT0 O0paIIeHHS ¢
BEIIECTBAMH U MaTepHajlaMH U
HKOJIOTUYECKU TPAMOTHOTO MTOBEICHUS
B OKpY’KarouIeH cpeze.

HosyyaTt BO3MOKHOCTH

HAYYMThCs: BeruucisaTs o
XUMHUYCCKUM YPaBHCHUAM MaACCYy,
00BEM M KOTMYECTBO BEIIECTBA OJTHOTO
U3 MPOIYKTOB PEaKIUU 110 Macce
MCXOJHOTO BellecTBa, 00bEMY HITH KO-
JIMYECTBY BEILIECTBA, COJAEPIKAIIETO
ONPEAENEHHYIO JIOJIIO IPUMECEHN.

Ilo3HaBaTenbHEIE:
BBISIBIATHL 0COOEHHOCTH
U TIPU3HAKH O0BEKTOB;
MPUBOAUTH MPUMEPHI B
Ka4yeCTBE BBIIBUTAEMBIX
ITOJIOJKCHUI.

KommyHuKaTHBHBIE!
B3aMMOJCMCTBOBATH B
X0J1€ IPYyIIIOBOMN
paboThl, BECTH JHAJIOT,
y4acTBOBATh B
JUCKYCCUU; IPUHUMATD
Ipyroe MHEHHE U
MO3ULIUHU, JOITYCKATh
CYyILIECTBOBAHUE Pa3HBIX
TOYEK 3pEHUS.

PerynarusHele:
OCO3HaHUE KayecTBa U
YPOBHsI YCBOEHUS,
BOJIEBAsI CAMOPETYIISLUA,
KaK CIIOCOOHOCTBD K
MOOWJIM3ALIMU CUJI U

OBnagenue
CUCTEMOH 3HAHUU




|| sHeprun

Tema 5. A3zot u ¢ocdop (8
1)

28 XapakTepucTuka a3zora u Hayuarcs: npuMeHsTh 3HaHHE [To3naBaTenbHbIE: OBnanenue
¢bochopa. Puznyeckne u IIEPUOIUYECKON CUCTEMBI U CTPOEHUS BbIOMpaTh Hanboee CUCTEMOM
XUMHUYECKHUE CBOKCTBA a30Ta. || aTOMa IPU XapaKTEPUCTUKE s¢dexTrBHBIE CTIOCOOBI 3HaHUM.

XUMHUYECKUX 3JIEMEHTOB. 3HATh peuieHus 3a1ay;
CBOMCTBA a30Ta. KOHTPOJINPOBATh U
OLICHUBATH IIPOLIECC U
IHosryyaTr BO3MOKHOCTH pe3yabTaT
HAYYUTHCS OOBSICHATH PUUUHY JEeATEIbHOCTH.
XAMHYECKOW HHEPTHOCTH a30Ta,
COCTaBJISITh YPABHEHUS] XMMUYECKUX KommyHuKaTUBHBIE:
peaknuii, XapaKTepu3yoIux JIOTOBApUBATHCS O
XUMHUYECKHE CBOMCTBA a30Ta, U pacnpeneneHuu
Pa3bACHATH UX C TOYKHU 3PEHHUS (GyHKIMN U poJeii B
MPEeJICTaBICHU 00 OKUCITUTETBHO- COBMECTHOM
BOCCTAaHOBUTEJIBHBIX IIPOLIECCAX JEeATEIbHOCTH.
PerynaruBHeie: ymMeHHe
OpPTraHHU30BBIBATH CBOKO
NeSITeNIbHOCTD, BHIOMPATh
cpencraa s
peanv3anuy 1eyei.

29 AmMMuak. @uznueckue u Hayuarcs: OnpenensiTe MEXaHU3M [To3naBaTenbHbIE: YMmeHue ¢
XUMUYECKHAE CBOKCTBA. 00pa30BaHUs MOHA aMMOHUH, CTaHOBJICHUE NPUYMHHO- || JOCTaTOYHOU
[Tonyyenue, npuMeHEHHE. XUMHYECKHE CBOMCTBA AMMHAKA. CJIEICTBEHHBIX CBA3EH; ITOJIHOTOM U

BBIOOp Hauboee TOYHOCTBIO
[HosyyaTr BO3MOKHOCTH HAYYHTHCSH: 3¢ PeKTUBHBIX CTOCOOOB || BBIpa)KaTh CBOU
COCTaBJISITh YPABHEHMS PEAKIUH, pelIeHns 3a/1a4 B MBICIIU B
XapaKTEePU3YIOIINX XUMUYECKUE 3aBUCHMOCTH OT COOTBETCTBHUU C
CBOMCTBA aMMMAKa, U Pa3bsICHATh UX C 3aJla4yaMy U




TOYKHU 3PEHUS PEACTABICHUH 00
ANIEKTPOJINTUYECKON JUCCOLMALUU U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX
IIPOLIECCOB

KOHKPETHBIX YCIOBHUH.

KoMMyHMKaTHUBHBIE:
yMEHUE C TO0CTaTOYHOU
TOYHOCTBIO BBIPAKaTh
CBOH MBICJIU B

YCIIOBUSIMU
KOMMYHHKAIIH;
BIIQJICHUE
MOHOJIOTHYECKON
U TAAJIOTUYECKOU
dhopmamu peun;

COOTBETCTBUU C IIOCTPOECHHE
YCIOBUSAMU JIOTUYECKOU LIENH
KOMMYHUKAIIUH. paccyXIeHUH.
PerynaruBHbie: ymeHue

OpPraHU30BbIBATH CBOIO

NEeSITeNIbHOCTD, BHIOMPATh

CpeacTBa JUIs

peaiM3anuu 1esieil.

30 [IpakTuueckas pabora Hayuarcs: nonyyaTs aMMHaK [To3naBaTenbHbIE: YmMmeHnue ¢
No5.Ilonydyenne aMMuaka u peakiueit HOHHOro OOMeHa U YMEHHE BECTH CaMO- JIOCTATOYHOMN
M3y4YEHUE €ro CBOMCTB. JIOKa3bIBaTh OIBITHBIM ITyTEM, YTO CTOSITEJIbHBIN MTOUCK, MOJIHOTOHM U

coOpaHHBIN ra3 — aMMHaK otOop uH(popMaIyH, ee TOYHOCTBIO
npeoOpa3oBaHue. BBIPAXXaTh CBOU
[Hoay4yaTr BO3MOKHOCTH MBICIIH B
HAYYHUThCSI:aHATN3UPOBATH KommyHuKaTHUBHBIE: COOTBETCTBUU C
pe3ynbTaThl ONBITOB U JI€NaTh (dhopmupoBanue 3aJla4aMy U
000011a101II1E€ BBIBOBI COOCTBEHHOTO MHEHHUS U || YCIOBHUSIMU
HO3ULIUH. KOMMYHUKAITUH;
BIIAJICHUE
PerynsaruBHbie: MOHOJIOTHYECKON
IJIaHUPOBAHUE CBOUX U JUAJIOTrHYeCcKOi
NeICcTBUH B dbopmamu peun;

COOTBETCTBHH C
MOCTaBJICHHOM 3aaueii u
YCIIOBUSAMHM €€
peanu3anum, B TOM

IIOCTPOEHUE
JIOTUUECKOH IIEITH
pacCyKJIeHHM.




YHUCJIE BO BHYTPEHHEM
IJ1aHe.

31 Conu aMmMOHUA. Hayuarcs: OnpenenstekayectBeHHyo || [lo3HaBaTenbHbIe: Osnanenue
pEAaKLMI0 HA NOH aMMOHMUS. YCTaHOBJICHUE CUCTEMOW 3HAHUU
NPUYHHHO-
ITosryyaT BO3MOKHOCTH HAYYUTHCH! CJIE/ICTBEHHBIX CBSI3€d U
COCTaBJISITh YPABHEHUS] XUMHUECKUX 3aBUCHUMOCTHU MEXY
peaxiuii, XapakTepu3yoIux o0BEKTaMHU.
XUMHUYECKHE CBOMCTBA COJIEH KommyHuKaTUBHBIE:
aMMOHUSI, U PA3bSICHSITH UX B CBETE IJIAHUPOBAHUE 1EJIU U
MIPEJICTaBICHHUIA 00 CHoco0bI
ANEKTPOJUTUYECKON JUCCOLMALIIHI B3aUMOJICUCTBUS; 0OMEH
MHEHUSIMH, IOHUMAHHE
MO3ULIUU TTAPTHEPA.
PerynaruBHsie:
COXpaHEHHE yuyeOHOMI
3a/1a4; YYUTHIBATh
BBIJICJICHHBIC YUUTEIIEM
OpUEHTHPHI ICUCTBUSL.
32 A30THas KucioTa. Hayuarcsa:ConocTaBisiTe CBOWCTBA [To3naBaTenbHbIE: OBnanenue

pa30aBiIeHHON M KOHLIEHTPUPOBAHHON
A30THOW KHUCIIOTHI. Y CTaHaBJIMBATh
MPUHA/IJIEKHOCTD BEILIECTB K
OIIPEIEIEHHOMY KJIACCY COCIUHEHUN.

[HoayyaTr BO3MOKHOCTH
HAYYMTbCS: COCTABIIATh YPABHEHHUS
XMMHUUYECKUX PEAKIIUH, JIeKAIIUX B
OCHOBE MPOU3BOJICTBA A30THOU
KHUCJIOTBI, U Pa3bSCHATH
3aKOHOMCPHOCTHU HUX IIPOTCKAHUA,
COCTaBJIATh YPABHEHHUS PEAKLIMI

yYMEHHE BECTH CaMo-
CTOSITENILHBIN TIOUCK,
otOop uH(pOpMaLINH, €€
npeoOpazoBaHue.

KomMMmyHUKaTHBHBIE!
dhopmupoBanme
COOCTBEHHOTO MHEHHUS U
[TO3HIINH.

PGFYHHTI/IBHBICZ
IIJIAHUPOBAHUC CBOUX

CHUCTEMOM 3HAHUU




MEXy pa30aBICHHON U
KOHIIEHTPUPOBAHHOU a30THOM
KHCJIOTON M METaJUIaMH, OOBACHATH UX
B CBETE MpeACTaBlIeHUI 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbIX
MIPOLIECCOB

JIIEUCTBUI B
COOTBETCTBUH C
MOCTaBJICHHOM 3aaueii u
YCIIOBHSIMU €€
peanu3aiuu, B TOM
YHUCJIe BO BHYTPEHHEM
ILIaHE.

33

Cou a30THON KUCIIOTEI

Hayuatcsi: O6cyxaaTbKauyecTBEHHYIO
PEaKLMIO HA HUTPAT-HOH.

[Hosy4yaTt BO3MOKHOCTH
HAYYHUTBCSA: OTJINYATh COJM a30THOM
KHCIIOTHI OT XJIOPUOB, CYIh(aTOB,
Cynb(OUI0B U CYIb(OUTOB, COCTABIIATH
ypaBHEHHSI PEAKIIUN Pa3I0KCHHUS
HUTPATOB

Ilo3naBarenbHbIE:
CTaHOBJICHUE PUYUHHO-
CIIEICTBEHHEIX CBS3CHi;
BBIOOp HamboJIee

3¢ hEKTUBHBIX CITOCOOOB
peleHus 3aa4 B
3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUH.
KommyHuKaTHBHBIE!
YMEHHE C JOCTaTOYHOM
TOYHOCTBIO BBIPAXKATh
CBOY MBICIIH B
COOTBETCTBUH C
YCIOBUSMU
KOMMYHHUKAIIHH.

PerynsaruBHbie: ymMmeHHE
OpTraHHU30BbLIBATE CBOIO
JeSITeIIbHOCTD, BEIOUPATH
cpencTBa st
pea3alyy 1elieH.

Osnanenue
CUCTEMOH 3HAHUU

34

dochop. Puznyeckue u

XUMHUYECKHE CBOMCTBA (poc-

dopa.

Hayuarcsa:Xapakrepu3oBarb
aJUIOTpOIHBIE MOoAuUKaIH Gocdopa,
cBOiicTBa Oenoro u kpacHoro docdopa.

ITosryyaT BO3MOKHOCTH

[To3HnaBarenbHbBIE:
YMEHHUE BECTH CaMO-
CTOSATEIHHBIN TIOUCK,
otOop uHpOpMaILHH, €

OBnagenue
CHUCTEMOM 3HAHUU




HAYYUTBCS: COCTABJIATh YPAaBHEHHUS
XMMHYECKUX PEaKluii,
XapaKTepU3yOIIUX CBOWCTBA Gocdopa

npeoOpa3oBaHue.

KomMyHuKaTHBHEIE:
¢dopmupoBaHue
COOCTBEHHOT'O MHEHUS U
MO3UIIHH.

PerynarusHsie:
MJIAHUPOBAHUE CBOUX
JIeficTBUH B
COOTBETCTBHUH C
IIOCTaBJICHHOM 3a7auekl 1
YCIIOBUSIMU €€
peanu3annm.
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Oxcun pochopa (V).
dochopHast KHCIOTA U e
COJIH.

Hayuarcs:XapakTepu3oBaTb CBONCTBA
dbocdoproro anruapuaa u GochopHoit
KHACIOTHL. [loHMMAaTh 3HAUEHHE
MUHEPATBHBIX YIOOPEHUI IS
pacTeHuit

ITosryyaT BO3MOKHOCTH HAYYUTHCH:
COCTABJISITh YPABHEHUS PEAKIUH,
XapaKTepU3YIOIINUX XUMUYECKUE
cBoiicTBa okcuaa gochopa (V) u
dbocopHOIi KUCTOTHI, U PA3BICHITH UX
B CBETE MpeJCTaBICHUMN 00
AIIEKTPOIUTUYECKOM TUCCOIMALINU U
OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIX
npolieccax, IpOBOJUTh Ka4YeCTBEHHYIO
peakuio Ha ¢pochaT-uoH.

[To3naBarenbHBbIE:
YMEHHE BECTU CaMo-
CTOSITCIILHBIN ITOUCK,
otOop uHpOpMALIHH, €€
npeoOpa3oBaHue.

KomMMmyHUKaTHBHBIE!
dhopmupoBanue
COOCTBEHHOTO MHEHUS U
ITO3HIIHH.

PerynarusHele:
IJIaHUPOBAHUE CBOMX
JIeficTBHI B
COOTBETCTBUH C
MOCTaBJICHHOM 3ajadeii 1
YCIIOBUSIMU €€
peanu3anum.

Osnanenue
CUCTEMOH 3HAHUU

|| Tema 6. Yruepoa u




|| KpeMHuii (9 1)

36 Xapakrepuctuka yraepoaa u || Haywares:XapakrepusoBaTb [lo3HaBarenbHbIE: OBnanenue
KpeMHus. AiioTponus aneMeHThl IVA-rpynmnsl (moarpymnmnsi BBISIBJICHHE CUCTEMOH 3HaHUHI
yriepoja yriaepoja) Ha OCHOBE UX TIOJIOKEHUS B || ocoOeHHOCTEH 1

NEPUOANYECKON CUCTEME U IPU3HAKOB OOBEKTOB,;
O0COOEHHOCTEHN CTPOEHHUS UX ATOMOB. IIPUBOJIUTH IIPUMEPBI.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUs CBOMCTB 3emeHToB |V A- KommyHUKaTHUBHBIE:
IpYIIIbL. B3aUMO/JICIICTBHUE B X0J1€
IpynIoBoi paboThl,
ITosryyaT BO3MOKHOCTH BEIYT AUAJIOT,
HAYYHUTBHCs: XapaKTEpU30BaATh YYacCTBYIOT B IUCKYCCHUH;
AJUTOTPOIIMIO YIIIepoJia Kak OJIHY U3 IPUHUMAIOT JPYroe
HIPUYMH MHOT000pa3usl BELIECTB. MHEHHE U MTO3ULHUIO.
PerynsatusHsle:
IPOTHO3UPYIOT
pe3yJIbTaThl ypOBHS
YCBOEHUS U3Y4aeMOro
MaTepuaia; IpUHUMAIOT
Y COXPaHSIOT yU4eOHYIO
3ajaqy.
37 XHUMHUUYECKHUE CBOMCTBA Hayuarcs: OnuceiBaTh CBONCTBa ITo3naBarenbHbIE: OBnanenune

yriepoa. AncopOnus

BCIICCTB B XO0A€ ACMOHCTPAIOHHOT'O
u na60paT0pHoro SKCIICPUMCHTA.

Co0roaTh TEXHUKY 0€30MacHOCTH.
OnpenensiTh CBOWCTBA MPOCTOTO
BCIICCTBA YyIJid, UMCTh IIPEACTABIICHUC
0 agcopoumu

HOJ’Iy‘-lﬂT BO3MOKHOCTh HAYYHUThCS.
COCTABJIATH YPABHCHUA XUMHNYCCKUX

OCYIIIECTBIISATh TOUCK
HYXHOH MH(popMaru B
yueOHHKe, aTiace.

KOMMYHI/IKaTI/IBHHe .
YUYUTHCA BbIpaXXaTb CBOU
MBICJIN B COOTBETCTBHUU C
3a1a4yaMi U yCIIOBHUAMU
KOMMYHHKAIIUU.

CHUCTEMOM 3HAHUU




peakLmii, XapaKTepU3yIOIINX
XUMHUYECKHE CBOMCTBA yIilepoJa

PerynarusHsie:
IIPOrHO3UPOBATH
pe3yibTaThl YPOBHS
YCBOCHHE U3y4aeMOI0
MaTepuaa.

38 Oxcup yrinepona (II) - Hayuares Onpenensars CTpoeHUE U [To3naBarenpHbBIE: OBnanenue
yrapHslii ra3 cBoricTBa okcuna yraepona (I1), ero CTAHOBJICHUE IPUYUHHO- || CHUCTEMOW 3HAHUH
¢du3noIorHUecKoe AeUCTBUE Ha CJICJICTBEHHBIX CBSI3CH;
OpraHu3M YeJIOBeKa. BbIOOp Hambomee
3¢ PEeKTUBHBIX CITOCOOOB
IMosryyaT BO3MOKHOCTH HAYYUTHCH: peleHus 3a1a4 B
COCTaBIISITh YPaBHEHUS XUMUYECKUX 3aBHCUMOCTH OT
peaxIui, KOHKPETHBIX YCIIOBUH.
XapaKTePU3YIOIINX CBOMCTBA OKCHIA KoMMyHWKaTHBHBIC:
yraepoaa (II) YMEHUE C T0CTaTOYHOU
TOYHOCTBIO BBIPAXKATh
CBOH MBICIIU B
COOTBETCTBHUH C
YCIOBUSMU
KOMMYHHKAITUH.
PerynsTuBHbIC: yMCHHE
OpPTaHHU30BBIBATH CBOIO
NeSITeNIbHOCTD, BHIOMPATh
CpeacTBa Jis
peanv3anuy Leyei.
39 Oxcup yrirepona (IV) - Hayuares: OOcyxnaTbCBOMCTBA [IpenmerHbIe: Onanenue

YTIIEKUCIIBIA Ta3.

okcuaa yraepoaa (IV)

Hosy4yaTt BO3MOKHOCTH
HAYYHMTbCS: COCTaBJIATh YpABHEHUE
peaKrn, XapaKTePU3YIOIIeH

aHAIM3UPOBATH U
oTOuparth HHMOPMALILIO;
BBIIBIDKEHUE THIIOTE3 U
nX 000CHOBaAHUE;
TOCTPOEHHUE JIOTUYECKOU

CHUCTEMOM 3HAHUN




npeBpaleHne KapOOHATOB B
THPOKapOOHATHI, IPOBOAMUTH
KaueCTBCHHBIC PEAKIIMH HA OKCH/]T
yraepona (IV) u kapOoHaT-MOH

LETIH PACCYKIACHUMN.

KomMyHuKaTHBHEIE:
BBIOOp OCHOBAaHUH U
KPHUTEPHUEB C IIETBIO
BBIJICJICHUS TIPU3HAKOB,
YMEHHE C TOYHOCTBIO
BBIPA)KaTh CBOM MBICIIU B
COOTBETCTBHUH C
3aJauaMH U yCIOBUSMHU
KOMMYHUKAIIHH.

PerynsarusHbie:
PHUHSTHAC U COXPaHECHUE
yueOHOI 3a/1a4H.
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VYrosbHas KUCIOTA U €€
coin. KpyroBopot yraepoaa
B IIpUpOJIE

Hayuatcsi: OGcyx/1aThCBONCTBA U
YTOJIBHOM KHCJIOTHI.

[Hosy4yaTt BO3MOKHOCTH
HAYYHMTbCSI: COCTaBJIATh ypAaBHEHUE
peaklny, XapaKTepu3yrouen
npeBpalieHre KapooHaToOB B
THJIPOKapOOHATHI, TPOBOAUTH
KaueCTBEHHBIC PEAKIIMH Ha OKCH/T
yraepoaa (IV) u kapboHaT-non

[To3naBarenbHbIE:
YCTaHaBJIMBATh
IIPUYUHHO-
CJIEICTBEHHBIE CBSI3H.

KomMyHUKaTHBHEIE:
YMEHHUE ONPEACTIATH
1IeJIM CBOEro 00y4eHus,
CTaBUTh U
(bopMyIHpoBaTh IS
ce0st HOBBIE 3aa4U B
yueOe U 1Mo3HaBaTeIbHOU
NeSITeTbHOCTH,
pa3BUBaTh MOTHBBI U
WHTEPECHI CBOEH
MO03HaBaTEIbHOM
TeSITeTbHOCTH.

OsBnanenue
CUCTEMOH 3HAHUU




PerynarusHsie:
POTHO3UPYIOT
pe3yJIbTaThl YpOBHS
YCBOGHHUS U3Y4aeMOTo
MaTepuaia; IpUHUMAIOT
U COXPAHAIOT y4eOHYIO
3ajaqy.

41 [TpakTyeckas pabora Hayuarcsi: moydaTs 1 coOMpaTh [lo3HaBarenbHbIE: OBnanenue
No6. [Tonyuenue okcuma okcun yrieponaa (IV) B nabopatopuu 1 || ycraHaBiIMBaTh CHUCTEMOW 3HAHUU
yraepoja (IV) u usyuenue JIOKa3bIBaTh HAJIMUKE JAHHOTO rasa. MPUYUHHO-
ero cBoiicTB. Pacnio3HaBanue CJIEJICTBEHHBIE CBSI3HU.
KapOOHATOB. ITosryyaT BO3MOKHOCTH

Hay4YuThcsi:Pacrio3HaBaTh ONBITHBIM KommyHuKaTHBHBIE!

myTEéM YIIIEKUCIHbIN ra3, KapooHaT - u YMEHHE ONPEeATh

cuIMKaT-uoHsbl. Mcnonabs3zoBaTh LIEJIM CBOETO 00y4YeHMUs,

pUOOpETEHHBIC 3HAHUS U YMEHUS B CTaBUTH U

IIPAKTUYECKON AESITEIbHOCTU U (bopmMynIHpOBaTh IS

MOBCEIHEBHOM JKU3HHU C IEJIBIO ceOs HOBBIE 33/1a41 B

0e30macHOro oOpareHus ¢ yueOe U 1103HaBaTeIbHOU

BELIECTBAMM U MaTepUajIaMH U JESATEIIBHOCTH,

HKOJIOTMYECKU TPaMOTHOTI'O TIOBEJIEHUS || pa3BUBATh MOTHUBBI U

B OKpYXarollen cpene MHTEPECHI CBOEH
IT03HABATEIbHOU
JESATEIBHOCTH.
PerynaruBHsie:
MIPOTHO3UPYIOT
pe3yJIbTaThl yPOBHS
YCBOEHHS N3Y4aeMOTro
Marepuaia; IpUHUMAIOT
Y COXPaHSIOT yU4eOHYIO
3aj1aqy.

| 42 || | || Kpemuuii. Oxcnn kpemuns || Hayuaresi:ComocTasmsiTh CBOICTBA || TosnasarenbHbIe: | OBnazenne




(V)

OKCHJIOB yIJIepO/ia U KPEMHUS,
OOBSACHATH IPUYUHY UX PAZTUUUS.

YcTaHaBIMBaTh M0 XUMUYECKOM
dbopMyIie IpUHAIEKHOCTD BEIIECTB K
OTpeIeIEHHOMY KJIACCY COSAMHEHUIA.

[Hosy4yaTt BO3MOKHOCTH

HAYYMThCsI: 3aNMChIBaTh YPaBHEHUS
peaKkuuid B 3JIEKTPOHHO-MOHHOM BHJIE.
Ocy11ecTBIISITh B3aUMOIIPEBPALLICHUS
KapOOHATOB M THAPOKAPOOHATOB.
PacniozHaBaTh ONBITHBIM ITYTEM
YIJIEKHUCTIBIN Ta3, KapOOHaT - U
CHIIMKAT-UOHBI.

YCTaHAaBJIMBATb
IMPUYIUHHO-
CICACTBCHHBIC CBA3HU U
3aBUCHUMOCTH.

KommyHuKaTUBHBIE!
IJIAHUPOBATH 1EIU U
CIIOCOOBI
B3aUMOJCHCTBUS,
IIOHUMATh ITO3UIIUIO
JpYyroro, y4acTBOBaTh B
KOJUIEKTUBHOM

00CYXJIeHIH MPOOIEMBI.

Perynarushsle:
IPUHUMATD U COXPAHSThH
yueOHyI0 3a/1a4y;
YUUTHIBATh BBIICTICHHBIC
YUUTEIEM OpPUEHTHUPHI
JEUCTBHSI.

CHUCTEMOM 3HAHUUN
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KpemuueBas kuciora u ee
conu. Crekio. [lemeHT.

Hayuarcs: J[oka3biBaTh KUCIOTHBIN
XapakTep BBICIIMX OKCUIOB yriepoaa
A KpEMHHUS.

[HoayyaTt BO3MOKHOCTH

HAYYUTHCSI: COCTABIIATh YPABHEHUS
XUMHUYECKUX PeaKIInid,
XapaKTePU3YIOMINX CBOMCTBA KPEMHUS,
okcupaa kpemuus (IV), kpemHHEeBOH
KUCHOTBL. IMETh nIpecTaBIeHUE O
CUJIMKATHOW TIPOMBIIIIICHHOCTH

Ilo3HaBareabHEBIC:
BBISBJISITh OCOOCHHOCTH
U IpU3HAKU OOBEKTOB;
NPUBOAUTH MPUMEPHI B
KayeCTBE BBHIABHIAEMBIX
MOJI0XKEHUH.

KommyHuKaTHBHBIE!
B3aUMOJICHICTBOBATH B
X0J€ TPyNIoBOM
paboThI, BECTH TUAJIOT,
y4acTBOBATh B
JVCKYCCUH; IPUHUMATD

OsBnaneune
CHUCTEMOM 3HAHUN




Ipyroe MHEHHE U
MO3UINH, TOITYCKATh
CYILIECTBOBAHHUE PA3HBIX
TOUEK 3PEHUS.

PerynarusHsie:
IIPOrHO3UPOBATH
pe3yiabTaThl YPOBHS
YCBOCHUS U3y4aeMOro
Marepuana; IpUHUMAaTh
U COXPaHATh y4eOHYIO
3aj1ady.
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KonTtpoabnas pabora Ne2
no temam: «Kucsopoa n
cepa. Asor u pocop.
Yriepoa u KpeMHUI».

Hayuarcs: npuMeHATh 3HaHUS,
YMEHMSI U HaBBIKH, IIOJy4YEHHBIE IIPH
U3Y4YEHUU TEMBI

Ilo3naBarenbHEIE:
YMEHHUE BECTU CaMO-
CTOATENbHBIN MTOUCK

KommyHuKaTHBHBIE!
(dhopmupoBanue
COOCTBEHHOTO MHEHUS U
HO3ULIUH.

PerynarusHeie:
IJIaHUPOBAHUE CBOMX
JIeficTBHI B
COOTBETCTBHUH C
MOCTaBIICHHOM 3ajadeii 1
YCIIOBUSIMU €€
peanu3aiuu, B TOM
YHUCJI€ BO BHYTPEHHEM
IJIaHe.

Tema 7. O01ue cBoOlicTBA
MeTalI0B (134)




45 XapaKkTepUCTUKA METAJIOB Hayuarcsa:Xapakrepusosars Metaiuisl || Ilo3HaBarenbHbIe: OBnaneHue
Ha OCHOBE MX II0JIOKEHUS B BBISIBJICHHE CUCTEMOH 3HAaHUHI
MEPUOJNYECKON CUCTEME U O0COOCHHOCTEH U
0COOEHHOCTEH CTPOEHUS UX ATOMOB. IPU3HAKOB OOBEKTOB,;
OOBACHATH 3aKOHOMEPHOCTH IIPUBOJIUTH IIPUMEPBI.
WU3MEHEHHUS CBOMCTB METAJIOB 110
nepuoay u B A-rpynmax. KommyHuKaTUBHBIE:

B3aUMOJICICTBUE B X0J1€
[Hosy4yaTt BO3MOKHOCTH IpyNIOBO# paboTHI,
HayuuThces: VccnenoBaTs CBOMCTBA BEIYT JIHAJIOT,
M3Yy4aeMbIX BEIECTB. IPUMEHATh Y4acTBYIOT B IUCKYCCHUH;
3HaHUS O METAJUIMYECKOM CBS3M IS IIPUHUMAIOT JIPYyroe
pa3bsicCHEHUs (PU3MUECKUX CBOWCTB MHEHHE U MTO3ULHUIO.
METaJUIOB
PerynsatusHsle:
IIPOTHO3ZUPYIOT
pe3yJIbTaThl YPOBHS
YCBOECHUS U3y4aeMOro
MaTepuaia; IpUHUMAIOT
Y COXPaHSIOT yU4eOHYIO
3a/1auy.

46 HaxoxzaeHue MeTaios B Hayuarcs: [Tons3oBaTbes Ilo3HaBarenbHbIE: OBnanenune
MIPUPO/IE U OOIIHE CIIOCOOBI nH(popMalren U3 Apyrux UCTOUHUKOB || yCTaHaBIUBAaTh CUCTEMOM 3HaHUU
UX TOJY4YEHHUS JUIS IOATOTOBKU KPaTKUX COOOIIEHUH. || MpUYMHHO-

CJIEICTBEHHBIE CBSI3H U
["'0TOBUTH KOMITBIOTEPHBIE 3aBUCUMOCTH.
[IPE3EHTALUHU 110 TEME

KommyHuKaTHBHBIE!

[HosyyaTt BO3MOKHOCTH
Hay4YuThcs:Vcnonb3oBaTh
nproOpeTéHHbIC 3HAHNUS U YMEHHUS B
MIPaKTUYECKON NEATEIBbHOCTH U
IIOBCEJHEBHOM KU3HHU C LEJIbIO

MIJIAHUPOBATh 1IEJIU U
CIIOCOOBI
B3aUMOJICHCTBHS,
IIOHUMATh ITO3UIINIO
JPYroro, y4acTBOBAaTh B




0e301macHOro OOpaIeHus ¢
BEIIIECTBAMH U MaTepHaIaMu
9KOJIOTMYCCKU I'PaMOTHOI'O IMMOBCACHU A
B OKpY’)KaloIIei cpene

KOJUIEKTUBHOM
00CYXICHUU TIPOOIICMBI.

PerynarusHsie:
IPUHUMATh U COXPaHAThH
yueOHy0 3a/1a9y;
YUUTHIBATH BBIJICIICHHBIC
YUUTEIEM OPUEHTUPBI
IEUCTBUSL.

47 XUMHYECKHAE CBOMCTBA HayuaTrcs: noyib30BaThes [IpenmeTHbIe: OBnagenue
METaJIIOB. AIEKTPOXUMUUECKUM PSIJIOM aHAIM3UPOBATh U CHUCTEMO 3HaHUI
DAEKTPOXUMHUECKUA PsiL HAIPSDKEHUN METaJIOB, COCTABIIATh oTOupaTh HHMOPMAILIUIO;

HaIpsHKEHUH METaJIOB. YpaBHEHUSI XUMUYECKUX PEAKIUH, BBIJIBUKEHUE TUIIOTE3 U
XapaKkTepU3yIIIUX CBOWCTBA uX 000CHOBaHMUE;
METaJUIOB MOCTPOEHUE JIOTHYECKOM
LENU PaCCyKICHUM.
[Hosy4yaTt BO3MOKHOCTH
HAYYUTHCSA: O0BSACHATH CBOWCTBA KoMMyHHKaTHUBHBIE:
METaJIJIOB B CBETE IIPE/ICTABICHUM 00 BbIOOP OCHOBAaHUM U
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX KPUTEPHUEB C LENbIO
mpoiieccax BBIJICJICHHS TIPU3HAKOB,
YMEHUE C TOYHOCTHIO
BBIpaXaTh CBOM MBICITH B
COOTBETCTBUU C
3a/1a4aMi U yCIOBUSIMH
KOMMYHUKAIIUH.
PerynarusHele:
MIPUHATHE U COXPAHEHUE
ydaeOHOM 3a/1auu.
48 CrnuniaBsl (CTalb, YyTYH, Hayuarcs: Onpenenste ocooennoctu || Ilo3naBarenbHble: Osnanenue

TIOpaTIOMUHUN, OpOH3a).

COCTaBa M CBOMCTB UyT'yHa U

YMEHHE BECTHU CaMO-
CTOSITEILHBIHN TTONCK,

CHUCTEMOM 3HAHUN




CTaJIN, TIOPATIOMUHHSL, OPOH3BI

Hosy4yaT BO3MOKHOCTH
HAYYHMTbCA: PA3BACHATH IPOOIIEMBI
0€30TXOIHBIX IPOU3BOJICTB B
MeTaJUTypruu. 3HaTh COCTaB U
CTPOECHHE CILJIaBOB, OTJIINYHE OT
METAJUIOB. YMETh OOBSACHITH, IOYEMY
B TEXHUKE IIUPOKO UCIOIb3YIOT
CIUIaBbI

ot6op uHpopMaIuH, ee
npeoOpa3oBaHHuE.

KommyHuKaTUBHBIE!
dhopmupoBanue
COOCTBEHHOT'O MHEHHS U
MO3UIIIH.

PerynstuBHsle:
[JIAHUPOBAHUE CBOUX
JIICVUCTBUU B
COOTBETCTBUH C
IMOCTABJIEHHOH 3a1aueil U
YCIIOBHSIMU €€
peanu3aiuu, B TOM
YHUCJI€ BO BHYTPEHHEM
IUIaHE.

49

Il{eno4HBIC METAILIBI.

HayancazxapaKTemeBaTL
MICJIOYHBIC METAJJIbI 110 ITOJTOKCHUIO B
HepHOHquCKOﬁ Ta6m/1ue " CTPOCHUIO
aTOMOB

[HoayyaTr BO3MOKHOCTH

HAYYUTbCS COCTABJIATh YPABHEHMS
peaxkuuii, XapakKTepU3yIOIUX CBONCTBA
ICJIOYHBIX METAJIJIOB U UX
COEJIMHEHUH, U OOBICHATH UX B CBETE
IpeJicTaBIeHUH 00
AIEKTPOJIUTUYECKON AUCCOLMALIUUN U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB

[To3HaBarenbHbIE:
CTaHOBJICHUE TPHYUHHO-
CJIEZICTBEHHBIX CBSI3€i;
BbIOOD Hanbosee

3¢ (HEeKTHBHBIX CTIOCOOOB
pereHus 3a/1a4 B
3aBHCUMOCTH OT
KOHKPETHBIX YCIOBHH.

KoMMyHMKaTHBHBIE:
YMEHUE C TO0CTaTOYHOU
TOYHOCTBIO BBIPAXKATh
CBOH MBICJIU B
COOTBETCTBUU C
YCJIIOBUSIMU

OsBnanenue
CUCTEMOH 3HAHUU




KOMMYHHKAIIUH.

PerynsatuBHbie: yMeHHe
OpraHU30BBIBATH CBOIO
NeSITeNIbHOCTD, BHIOMPATh
cpencTsa st
peayiu3aiuu nesiei.

50 Maruwuii. Hayuyarcs: xapakTepu3oBaTh [IpenmeTHbIe: Osnanenue
[[lenoyHno3zemenpHbIE anemeHThI [[A-rpymnmsl o NoIoKEeHUIo || aHAIM3UpOBaTh U CUCTEMOW 3HAHUU
METaJUIbL. B MIEPUOANYECKON TalIHIIe U oTOMparTh HHMOPMAILIUIO;

CTPOEHUIO aTOMOB BBIJIBUKEHUE TUIIOTE3 U
X 000CHOBaHMUE;

ITosryyaT BO3MOKHOCTH HOCTPOEHHUE JIOTMUECKOM

HAYYHMTbCHA: COCTABJISATh YPAaBHEHUS LU PacCyKICHUM.

peaKkuuii, XapaKTEpPU3YIOIINX CBOMNCTBA

MarHusi ¥ €ro COeIMHeHU, U KommyHuKaTUBHBIE:

OOBSICHATH UX B CBETE MPEJCTABICHUN || BEIOOP OCHOBAaHU U

00 AJIEKTPOIUTUYECKON JUCCOIIUAIIUN KPUTEPHUEB C LENbIO

1 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX BBIJICJICHUSI IPU3HAKOB,

porueccax. YMEHHE C TOYHOCTBIO
BBIpaXaTh CBOM MBICITH B
COOTBETCTBUU C
3a/1a4aMy U yCIOBUSIMH
KOMMYHUKAIIUH.
PerynarusHele:
INPUHATUE U COXPAHEHUE
y4eOHOM 3a/1auu.

51 Kanpuuii u ero coequHeHusl. HayuaTcsa:xapakTepu3oBaTh [To3naBarenbHEbIE: Osnanenue
XecTtkocTh BOJBI U cIOCOOBI || dmeMeHTHI [IA-Tpynmbl O MOJIOKEHUIO || BBISIBICHHE CUCTEMO 3HaHUI

€€ yCTpaHeHHUs..

B [IEPUOANYECKON TalIHIIe U
CTPOEHHUIO aTOMOB

0COOEHHOCTENA U
MPU3HAKOB OOBEKTOB;




[Hoay4yaTt BO3MOKHOCTH

HAYYHUTbCS: COCTABIISITH YPABHEHUS
peaKkuuii, XapakKTEPU3YIOIINX CBOMCTBA
KaJIBLIMS U €70 COCAUHEHUN, U
OOBSICHATH UX B CBETE MPECTABICHUN
00 AJIEKTPOIUTUYECKON JUCCOLUAIIUN
Y OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
npoieccax. 3HaTb KaY€CTBEHHYIO
PEaKIMIO HA MOH KaJbIUsl. 3HATh, YEM
00yCIIOBJIEHA HKECTKOCTh BOJbI. Y METh
Pa3BACHATH CIIOCOOBI YCTpaHEHUS
JKECTKOCTHU

MIPUBOJUTH IIPUMEDBL.

KomMyHuKaTHBHBIE:
B3aMMOJCHCTBHE B XO/C
TPYIIIOBOM pabOTHI,
BEAYT JMAJIOT,
Y4acTBYIOT B JJUCKYCCHH;
MIPUHUMAIOT JIPYTroe
MHEHUE H MTO3UIIHIO.

PerynstuBHbIE:
POTHO3UPYIOT
pe3yNIbTaThl YPOBHS
YCBOCHUS H3y4aeMOT0
Marepuasa; IPUHUMAOT
U COXPAHSIOT YICOHYIO
3a1a4y.
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Amomununii. [Tomoxenue

AIIOMUHHUS B IEPHOJUIECKON

CUCTCMC U CTPOCHUC CTO
aToMa.

Hayuarcs: cocTaBisiTh ypaBHEHUS
XAMHYECKHUX PEAKIUH,
XapaKkTepU3yIIIUX O0IIHNe CBOMCTBA
ATIOMUHUS

[HoayyaTr BO3MOKHOCTH

HAYYHUThCSI: OOBSICHITH 3TH PEAKIINH B
CBETE MpeACTaBIeHUI 00
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB

[To3HaBarenbHbIE:
OCYILIECTBIISATh IOUCK
HYXHOH MH(popMaIu B
yueOHHKe, aTiace.

KOMMYHI/IKaTI/IBHHC .
YUYUTBHCA BbIpaXXaTb CBOU
MBICJIM B COOTBETCTBHH C
3aa4yaMHi U yCIIOBHUAMU
KOMMYHUKAIIUH.

PCI‘YJ'ISITI/IBHBICZ
IIPOTHO3UPOBATH
PE3YIbTAThI YPOBHA
YCBOCHHUEC U3YyUAECMOT'O
MaTcpHrajia.

OsBnanenue
CUCTEMOH 3HAHUU
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Bakueiiniue coefuHEHUS
ATTOMHUHUSA

Hayuaresi: 1oka3piBaTh aM(pOTEpHBIN
XapaKkTep COEIUHEHMSI, COCTABIIATh
YPaBHEHUS COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIUM

IMosryyaT BO3MOKHOCTH HAYYUTHCH:
OOBSICHATH UX B CBETE PEICTABICHUI
00 2JIEKTPOIIUTUYECKON JUCCOLIHAIIIHI

ITo3naBarebHbBIC:
YCTaHOBJICHUE
MPUYUHHO-
CIIEICTBEHHBIX CBSI3EH U
3aBUCUMOCTHU MEXKIY
00BEKTaMH.
KommyHuKaTUBHBIE!
IJIAHUPOBAHUE LETU U
CIIOCOOBI
B3aMMOJICHCTBUS;, OOMEH
MHCHHSIMHM, TOHUMaHHE
MO3UIMHU MTapTHEpPA.

PerynarusHeie:
COXpaHEeHHE y4eOHOM
3a/1a4; YYUTHIBATH
BBIJICJICHHBIE YUUTEIIEM
OPHUEHTHPBHI TEUCTBUS.

OBnagenue
CUCTEMOH 3HAHUU
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Keiezo. IlonoxeHue xenes3a
B IIEPUOANYECKON CUCTEME U

CTPOCHHUC €T'0 aTOMaA.

Hayuarcsa: O6cyxnaTh CTpoeHUE
aToMa xernesa, (U3HUeCcCKue u
XHMHYECKHE CBOMCTBA JKee3a

IMosy4yaT BO3MOKHOCTH HAYYUTHCH:
Pa3bACHITH CBOICTBA XKelle3a B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX IpOIIECCaX U
ANEKTPOIUTUUECKON JUCCOIHAIIIT

[To3naBaTenbHbIE: IOUCK
Y BBIJICJICHNE
HE00X0IMMOM
UHpOpMaLny;
CHUHTE3UPOBATh
UMEIOLINECS 3HAHMUS,
BBIOOp OCHOBaHUH U
KPUTEPUEB IS
MOCTPOEHUS JIOTUYECKOU
LEIIU PACCYXKIACHUH,
YMEHHE MOJIHO
BbIpaXaTh CBOM MBICIIH.

KoMMyHHKaTHUBHBIE:
dhopmupoBaHne u

OsBnanenue
CHUCTEMOM 3HAHUN




pa3BHUTHE TBOPUYECKUX
CIIOCOOHOCTEM.

PerynsatuBHble: ymMeHue
OpPraHU30BBIBATH CBOIO
NESTENIbHOCTD, BHIOMPATh
cpeAcTBa A
peanu3anuy Leyei.

95 Coenunenus xemne3a Hayuarcs: 3uarb cBolicTBa [To3naBaTenbHbIE: OsnaneHue
coeqnuenniiFe+2 u Fe+3 BEISIBJICHUE CUCTEMOH 3HAHUU
0COOEHHOCTEH 1
ITosryyaT BO3MOKHOCTH MPU3HAKOB OOBEKTOB;
HAYYHUTbCSI: COCTABIISITH YPABHEHHUS MPUBOAUTH MPUMEPHI.
peaxiuii B CBeTe NMpeAcTaBleHui 00
ANEKTPOJUTUYECKON AUCCOLHALMH U KommyHuKaTHBHBIE!
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX B3aMMOJICHCTBHE B X0O/I€
npoiieccax TPYNIIOBOM paboTHI,
BEYyT JAUAJIOT,
Y4acTBYIOT B AUCKYCCHUU;
NPUHUMAIOT JIPYroe
MHEHHE U TTO3UIIHIO.
PerynstuBHbie:
MIPOTHOZUPYIOT
pe3yNIbTaThl YPOBHS
YCBOCHUS NU3y4aeMOTO
MaTepuana; IPUHUMAIOT
Y COXPaHSIOT yU4eOHYIO
3a/1auy.
56 [TpakTuueckas pabota Hayuarcs: BEINOTHATD [IpeameTHbie: OBnanenue

Ne7Perienne

OKCIICPUMCHTAJIbHBIX 3aJ1a4

o teMe«MeTauibl 1 X

SKCIICPUMCHTAJIBHBIC 3aJa4n
HHAUBUYAJIBHO pa3HbIMU criocodoamMu

aHAITM3UPOBATh U
oTOMpaTh HH(OPMAIIHIO;
BEIJIBIKCHHE TUTIOTE3 U

CHUCTEMOM 3HAHUU




COCONHCHUA.

[Hoay4yaTt BO3MOKHOCTH

HAYYHThCSI: BEIOMpATh Haubosee
paroHaIbHBINA X0/ PEIICHUs, IeTaTh
BBIBOIbl HA OCHOBAHHUHY HAOJIFOICHUIA

nX 000CHOBAHHE;
MOCTPOCHHUE JIOTHUSCKOMN
LENIHA PACCYKIACHUM.

KomMmyHuKaTHBHEIE:
BBIOOp OCHOBAaHUH U
KPHUTEPHUEB C IIETBIO
BBIJICJICHUS TIPU3HAKOB,
YMEHHE C TOYHOCTBIO
BBIPA)KaTh CBOM MBICIIU B
COOTBETCTBUH C
3aJja4aMH U yCIOBUSMHU
KOMMYHUKAIIHH.

PerynsarusHbie:
PHUHSTHAC U COXPaHECHUE
yueOHOI 3a/1a4H.
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KonrtpoJabHas padora Ne3
o TeMe: «O01HUe CBOIiCTBA
METAJJI0BY.

Hayancsx: IMPUMCHATDb 3HAHMH,
YMCHUA U HABBIKU, TOJTYYCHHBIC ITPU

HN3YUCHUH TCMbI

ITo3HaBarenbHbIe: BEIOOP
HanOosnee 3((HEeKTUBHBIX
CIoCcOo00B pelIeHus
3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH.
KommyHuKaTHBHBIE!
YMEHHE C JOCTaTOUHOU
MIOJTHOTOM ¥ TOYHOCTBIO
BBIpa)kaTh CBOU MBICIIU B
COOTBETCTBUH C
3aJjauaMH U yCIOBUSMHU
KOMMYHHKAIUH.

PerynsTuBHbIe:
IIPHUHUMATh U COXPAHATH
y4eOHYyI0 3a/1a4y;




CaMOCTOSITEIILHO
BBIJICTISITD U
(hopMUpOBATH LIEITb;
COCTaBJISATh TUIAH U

II0CJIEZIOBATEIbHOCTD
JIEUCTBUIA.
Tema 8. OcHOBBI
oprannveckoit xumuu(10 )
58 [lepBoHavasibHBIE CBEICHUS Hayuarcs: O6cyx1aTh OCHOBHBIC [To3naBaTenbHbIE: OsnaneHue
O CTPOEHUU OPTaHUYECKUX MOJIO’KEHHUS TEOPUU CTPOCHUS OCYIIECTBISATH TOUCK CUCTEMOU 3HaHUI
BEILIECTB. OpraHUYECKUX coequHeHU A.M. HYKHOU HH(popManuy B
bytneposa yueOHHKe, aTiace.
ITosryyaT BO3MOKHOCTH KoMMyHMKaTUBHBIE:
HAYYUTHCS: 3aMKCHIBATh CTPYKTYPHBIE || YUUTHCS BbIpakKaTh CBOU
(GopMyJibl OPraHU4YECKUX BELIECTB Ha MBICIM B COOTBETCTBUH C
npuMepe allkaHOB 3a/la4yaMy U yCIOBUSIMHU
KOMMYHUKAIIIH.
PerynarusHele:
IIPOrHO3UPOBAThH
pe3yNbTaThl YpOBHS
YCBOEHHE U3Y4aeMOT0
MaTtepuaa.
59 VYupouienHas Hayuares: onpeaensiTe NpUYUHBI [To3HnaBarenbHbIE: OBnanenue
Kiaccudukanus MHOTI000pa3usi OpraHMyecKux YMEHHE BECTU CaMO- CUCTEMOH 3HaHUI

OPraHUYeCKUX COCTUHECHUH.

BCIICCTB, OCHOBHBLIC ITPU3HAKH
KJ'IaCCI/I(I)I/IKaI_[I/II/I OpPraHUYCCKUX

CTOSITEILHBIN ITOUCK,
oT60p HH(popMaIHH, ee

COETMHEHUI npeoOpa3oBaHue.
IHoay4yaT BO3MOKHOCTH KomMmyHUKaTHBHBIE:
HAYYHUThCS: ONPENEIIATh U30MEPEI U3 (dhopMupoBaHue




MPEJI0KEHHOTO MEPEYHS
CTPYKTYPHBIX (POPMYII OpraHUIECKHUX
BEILIECTB, OPUEHTUPOBATHCS B
KJ1accu(puKauu OpraHuIeCcKux
COCIMHECHU I

COOCTBEHHOI'O MHEHUS U
MMO3ULIUH.

PerynarusHsie:
MJIAHUPOBAHUE CBOUX
JIeficTBUH B
COOTBETCTBHUH C
MOCTaBJICHHOM 3ajadeii u
YCJIOBUSAMHM €€

peajin3alyi.
60 [Ipenenvubie Hayuarcs: O6cyxaath OTAEIbHBIX [To3naBarenbHBbIE: OsnaneHue
yIIeBOJIOPOAbl. MeTaH, 3TaH. || mpeacTaBUTeNeH allkaHOB (METaH, YMEHHE OpraHU30BBIBATh || CUCTEMOW 3HAHUUN
9TaH, MporaH, OyTaH), uX (U3NIECKHE CBOIO JIESITEILHOCTD,
U XUMHUYECKUE CBOMCTBA, ONpeeNieHus || BBIOMpATh CPeACTBa IS
rOMOJIOTOB, TOMOJIOTHYECKOTO psiaa pean3aluu Leie.
ITosryyaT BO3MOKHOCTH KommyHuKaTuBHBIE:
HAYYUTbHCHA: COCTABISATH CTPYKTYpPHBIEC || IPUHUMATh U COXPAHSThH
(dopMyJIbl aJIKaHOB yueOHyI0 3a/1auy.
PerynstuBHbie:
dhopmupoBanue u
pa3BUTHE YMEHHI BECTH
CaMOCTOATENIbHBIN
MOUCK, OTOOD
nH(popMaluu.
61 Henpenenbabie Hayuarcs: CoctaBnsats cTpyktypHyto || Ilo3naBarenbHbIe: Osnanenue
YIJ1€BOJIOPO/IBI. dbopMyy sTHIIeHA, ero hU3HUECcKre U YMEHHUE BECTU CaMO- CUCTEMO 3HaHUI
XUMUYECKHE CBOMCTBA, KAUECTBEHHBIE || CTOSTEIHHBIN MTOUCK,
OTuUseH. peakliy Ha HEeTIpeeIbHbIC ot0op uHpOpMaIuy, ee
YIJI€BOIOPOBI. npeoOpa3oBaHue.
IlosyyaT BO3MOKHOCTH HAYYUTHCS! KommyHUKaTHBHEIE!




COCTaBIIATH CTPYKTYpPHBIE (hOPMYJIBI
rOMOJIOTOB 3THJICHA

¢dopmupoBaHue
COOCTBEHHOT'O MHEHUS U
MTO3UIIHH.

PerynstuBHsle:
[JIAHUPOBAHUE CBOUX
JNIEUCTBUH B
COOTBETCTBUH C
IIOCTaBJIEHHOH 3aaueil U
YCIIOBHSIMU €€
peanu3alyu, B TOM
YHUCJI€ BO BHYTPEHHEM
IIJIaHE.
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[Tonmumepsr

Hayuatcsi: CocTaBiasTbCTPYKTYPHYIO
dbopmyiy aneTiiieHa, ero Gu3nIecKue
U XMMHYECKUE CBOMCTBA

[Hoay4yaTt BO3MOKHOCTH
HAYYUThCSA: COCTABILITh YPABHEHUS
XUMUYECKUX PEAKLUH,
XapaKTEPU3YIOIINX CBOMCTBA
aleTusIcHa

[To3HaBarenbHbIE:
BBIOMpATh Hanbojee

3¢ pexTUBHBIC CITOCOOBI
peleHus 3a1a4;
KOHTPOJIMPOBATH U
OLIEHUBATh MPOIECC U
pe3yiabTar
NeSITeTTbHOCTH.

KommyHuKaTHBHBIE!
JIOTOBapUBATHCS O
pacrpeneneHun
¢GbyHKUIMH U poseil B
COBMECTHOH
JESATEIBHOCTH.

PerynaruBHbie: ymMeHUe
OpraHU30BbIBATH CBOIO
NesTeTbHOCTh, BRIOUPATh
cpencTBa s

OsBnanenue
cucTeMou
3HAHUH.




|| peanu3anuy Leyei.

63 [IpousBonHbIe Hayuatcsi: OGcyxnath onpeaencHue [IpenmeTHbIe:
yraeBoaopoaoB. CUpTHL. CHUPTOB, 00111yI0 GOPMYITy CIUPTOB, aHAJIM3UPOBATH U
bu3HOoNIOrHYecKoe IeHCTBHUE METAaHOIA || OTOMPaTh HH(OPMAIIUIO;
Y 3TAHOJIa HA OPTaHU3M BBIJIBI)KEHUE TUIIOTE3 U
HX 000CHOBAHMUE;
ITosryyaT BO3MOKHOCTD MOCTPOEHHUE JIOTHUECKOM
HAY4YUTbCSl COCTABIISTh YPaBHEHUS LENU PacCyKIACHUM.
peaKkuuii, XapaKTEPU3YIOLINX CBOMCTBA
CIIUPTOB KoMMyHMKaTHUBHBIE:
BbIOOp OCHOBAaHUM U
KPUTEPUEB C IIEIIbIO
BbIJIEJICHUS] IPU3HAKOB,
YMEHHE C TOYHOCTHIO
BBIPaXXaTh CBOW MBICITH B
COOTBETCTBUHU C
3a/la4aMU U yCIOBUSIMU
KOMMYHHUKAIIIH.
PerynstuBHbie:
MIPUHSTHE U COXPAHEHUE
yueOHOI 3a/1a4H.
64 KapOoHOBBIE KHCITOTHI. Hayuaresi: onpenensite GopmyIs [To3naBarenbHbIE: Pa3Butne
Crnoxnsie 3¢upsbl. XKupbl MYpPaBbHUHOMN U YKCYCHOW KHUCJIOT, CaMOCTOSITENIbHO CaMOONPEAETECHUS
UMETh MPEJCTABICHUE O CIOKHBIX CO3/1aBaTh aJrOPUTM U a/IEKBATHOTO
adupax NeSITeIbHOCTH TPU OIICHUBAHHUS
peleHuy npooiaem CBOMX
ITosryyaT BO3MOKHOCTH HAYYUTHCH: Pa3IUYHOro Xapakrepa. JTOCTHKCHHH B
COCTaBJISITh YPaBHEHUS] XUMUYECKUX MPUMEHEHUN
peaxIuii, XapakTepU3yIoImx 001ue KoMMyHHKaTUBHBIE: 3HAHUU B HOBOMU
CBOMCTBA KUCJIOT, HA IPUMEpE (dhopMupoBaHue CUTYaLUH.

MYPaBbUHOHN U YKCYCHOU KHCJIOT.
cocTaB, GU3NYECKUE CBONCTBA,

COOCTBEHHOI'O MHEHUS U

Crpemnenue
MO3HAHUIO TOTO,




MPUMEHEHHE U OMOJIOTHYECKYIO POJIh
KUPOB

IIO3UIINH.

PerynstuBHsle:
YUUTHIBATH
yCTaHOBJICHHbBIE TIPaBUIIa
B IUIAHUPOBAHUU U
KOHTpOJIE criocoba
pelieHus;
OCYIIIECTBIICHUE
MOIIaroBOro u
UTOTOBOT'O KOHTPOJISL.

YTO HEU3BECTHO,
HO MHTEPECHO.
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YrieBoabl

Hayuarcs: onpenenars
MOJICKYJISIpHBIE ()OPMYJIBI TITFOKO3BI,
caxapo3bl, Kpaxmasa, LeJUIF0I03bI,
Ka4ECTBCHHYIO PEAKIUIO Ha ITIIOKO3Y U
KpaxMmail, OMOJIOTHYECKYIO POJIb
TJIIOKO3BI U CaXapo3bl

HOJ’Iy‘-IﬁT BO3MOKHOCTH HAYYUThCS .
ONpeACIATh CXOACTBA U pa3JINIUC
Kpaxmaljia 1 HEJI0JI03bI

[To3HaBarenbHbIC:
BBIOMpATh Hanbojee

3¢ pexTUBHBIC CITOCOOBI
peleHus 3a1a4;
KOHTPOJIMPOBATH U
OLIEHUBATH MPOIECC U
pe3ysbTar
JeSITeTbHOCTH.

KommyHuKaTHBHBIE:
JIOTOBapUBATHCS O
pacrpeneneHun
¢GbyHKUIMH U poseil B
COBMECTHOHN
JESATEIBHOCTH.

PerynaruBHbie: ymMeHue
OpraHU30BbIBATH CBOIO
NEesTeTbHOCTh, BRIOUPATh
cpencTBa st
peanu3anuu 1eyiei.

OsBnanenue
CUCTEMOH 3HAHUU

66 |

|| AMuHOKHMCIOTEL benkn

|| Hayuarcs: onpenenars

Tlo3HaBarenpHbIE:

| OBnagenne




MOJICKYJISIpHBIE (POPMYJIBI TTFOKO3BI,
caxapo3bl, Kpaxmasa, LeJUTHJI03bl,
KaUECTBEHHYIO PEAKIMIO Ha IJII0KO3Y U
Kpaxmall, OMOJIOrHYECKYIO POJIb
[JIFOKO3bI U CaXapo3bl

ITosryyaT BO3MOKHOCTH HAYYUTHCH!
OINPEAEIATh CXOCTBA U PA3INUUe
Kpaxmala ¥ LEeJUTI0JIO3bI

YMEHHE BECTH CaMO-
CTOSITENIbHBIN TIOUCK,
ot0op uHpOopMaIuy, ee
npeoOpa3oBaHuE.

KommyHuKaTUBHBIE!
dhopmupoBaHue
COOCTBEHHOT'O MHEHHS U
MO3UIIIH.

PerynaruBHsie:
MJIAaHUPOBAHUE CBOMX
JIICVUCTBUU B
COOTBETCTBHUH C
IMOCTABJIEHHOM 3a1aueil U
YCIIOBHSIMU €€
peanu3aiuu.

CHUCTEMOM 3HAHUUN
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KonTpoabsnas padora Ned
no reme:«Opranuyeckas
XUMHS».

HayancsI: IMPUMCHATDb 3HAHMH,
YMCHUA U HABBIKU, TOJTYYCHHBIC ITPU
HN3YUCHUH TCMbI

ITo3HaBarenbHbIe: BEIOOP
HanOosnee 3((HEeKTUBHBIX
CIoCcOo00B pelIeHus
3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH.
KommyHuKaTHBHBIE!
YMEHHE C JOCTaTOYHOU
MIOJTHOTOM ¥ TOYHOCTBIO
BBIpa)kaTh CBOU MBICIIU B
COOTBETCTBUH C
3aJjauaMH U yCIOBUSMHU
KOMMYHHKAIUH.

PerynsTuBHbIe:
IDPUHUMATh U COXPAHATH
y4eOHYyI0 3a/1a4y;

PazButue
CaMOONpEAEIEHUS
U aJICKBaTHOT'O
OIICHUBaHUS
CBOMX
JIOCTHKEHHH B
IIPUMEHEHNUH
3HAaHUU B HOBOMU
CUTYyaLH1




CaMOCTOSITEIILHO
BBIJICTISITD U
(hopMUpOBATH LIEITb;
COCTaBJISATh TUIAH U

IIOCJIEOBATENLHOCTE
JIEUCTBUIA.
68 O0001IeHre 3HaAHUH, Hayuarcsi: 00001aTh OCHOBHBIC [To3naBarenpHbBIE:
IIOJIyYEHHBIX B 9 KII. IOHSTHSL Kypca XUMuUH 9 Kiacc CaMOCTOATEIIEHO

CO3/1aBaTh aJrOPUTM
NESTSIILHOCTH TIPU
peleHuu npoodieM
Pa3IMYHOTO XapaKTepa.

KomMyHUKaTHBHEIE:
(dbopmupoBaHue
COOCTBEHHOT'O MHEHUS U
TIO3HIINH.

PerynarusHeie:
YUUTBIBATh
YCTaHOBJICHHBIE ITpaBUJIa
B IUIAHUPOBAHWUHU U
KOHTpOJIE criocoba
peleHus;
OCYIIECTBIIEHUE
NIOLLIAarOBOTO U
HUTOTOBOI'O KOHTPOJIS
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