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O6uweobpasoBatenbHaa nporpamma «Xumua»
ana 8—9 Knaccos € UCNO/Ib30BaHUEM
obopyaoBaHus
«lWKonbHOro KBaHTOpUYyMa»

Ha 6ase «lUKonbHOro kKBaHTOpMyma» obecrneymBaeTca peanmsauma obpasoBaTesbHbIX
NPoOrpaMmm ecTeCcTBEHHO-Hay4YHOW U TEXHO/IOTMYECKOW HanpaBAeHHOCTWU, pa3paboTaHHbIX B
COOTBETCTBMM C TpeboBaHMAMM 3aKOHOAATENbCTBA B cdepe 06pa3oBaHMA U C YYETOM
pekomeHpaunin degepanbHoro onepatopa yuebHoro npegmeta « Xumma» .

O6bpasoBaTenbHass MNporpaMmma MNO3BONSET WHTErpupoBaTb peasnsyemble Mnoaxonbl,
CTPYKTYPY U cOAEeprKaHMe Npu opraHnsaumm obydeHma xummnm B 8—9 Knaccax, BbICTPOEHHOM Ha
6a3e 11060ro M3 AOCTYMNHbIX y4ebHO-MeToanYECKUX Komnaekcos (YMK) .

Ncnonb3oBaHme obopyaoBaHMa «LLIKOAbLHOrO KBaHTOpMyMa» Npu peanusauum gaHHoun ON
No3BOJIAET CO34aTb YC/IOBUA:

® [N pacLUMpPEHUNs COAEPKAHMA LWKOJbHOIO XMMUYECKoro obpasoBaHus;

® ONA NOBbIWEHNA MO3HABATE/IbHOW aKTMBHOCTM OOYYaloOLWMXCA B €CTECTBEHHO-HAYYHOM

obnactu;

® ANA pa3BUTUA NNYHOCTM pebEHKa B npouecce 0byYyeHUs XMMUK, ero cnocobHocTen,

bopMmnpoBaHMA 1 YA0BNETBOPEHWUS COLMANBHO 3HAYNMMbIX MHTEPECOB 1 NOTPeBHOCTEN;

e anA paboTbl C OAAPEHHBIMM LIKONIBHUKAMM, OPraHU3aLMmM UX PasBUTUA B PA3/IMYHbIX

obnacTax obpasoBaTeNbHOMN, TBOPUYECKOW AEATENbHOCTH .

MnhaHupyemble pe3ynbTaTbl 0CBOEHUA yYebHOro npeamera Xumumu

C ONUCaHMEM YHUBEPCaNbHbIX y4ebHbIX 4eUCTBUI, AO0CTUraeMbIX
obyuatowmmumcs

Jlu4HOCMH®bIEe pe3ysnbmamel

Obyuarowulica noay4um 803MOXHOCMb 0718 hOPMUPOBAHUA CAEOYIOULUX TUYHOCMHbIX
wia:

* onpeaeneHve MOTUBALMKN U3YyYeHUA y4ebHOro matepuana;

® OLEHMBaHMe yCBaMBaeMOoro y4ebHoro matepmana, MCXoaa 13 coumanbHbIX U IMYHOCTHbIX
LeHHoCTel;

* noBblWeHNe CBoero 06pa3oBaTe/IbHOrO YPOBHA WM YPOBHA TFOTOBHOCTU K M3YYEHUIO
OCHOBHbIX MCTOPUYECKNX COObITUI, CBA3AHHbIX C UCTOPUEN Pa3BUTUA XMMUMK M 0OLLECTBa;

® 3HaHWe NpaBuW/l NOBEAEHMSA B YPE3BbIYAMHbIX CUTYaUUSAX;

® OLEHMBAHME CoLMaNbHOM 3HAYMMOCTUN NPOdECCUiN, CBA3AHHbIX C XMMUEN;

® BnageHue npasuiamum 6e3onacHoro obpaleHns € XMMUYECKMMU BELLECTBAMU U
obopynoBaHneM, NPOABAEHME IKONOTMUYECKON KYNbTYpbl .

MemanpedmemHbie pe3ynbmamol

PeaynsmusHsbie

Obyyarowulica noay4um 803MOXHOCMb 0718 hOPMUPOBAHUSA CAEOYIOUWUX Pe2yAamuUBHbIX
wia:
* uesienonaraHue, BKAOYaA MOCTAHOBKY HOBbIX Lenei, npeobpasoBaHUe NpaKTUYECKOM
334341 B NO3HaBaTe/IbHY, CAMOCTOATE/IbHbIA aHANN3 YCNOBUIM OOCTUMKEHMA LENN Ha



OCHOBE YYETa BbILENEHHbIX Yy4YUTENIEM OPUEHTUPOB AEWCTBMA B HOBOM y4yebHOM
maTepuane;

NJIAHMPOBAHWNE NYTU AOCTUNKEHUA LLENEN;

yCTaHaBAMBaAHWE LENEeBbIX MNPUOPUTETOB, BblAENEHWE aNbTEepPHATUBHbLIX Ccnocobos
AOCTUXKEHMA Uenun 1 Bbibop Hanbonee adpdpekTMBHOro cnocoba;

YMeHMe CaMOoCTOATE/IbHO KOHTPOMPOBaTb CBOE BPeMA U YyNPaBAATb UM;

YMeHWe NPUHMMATb pelleHna B NpobiemHoM cuTyaumm;

NOCTaHOBKa y4ebHbIX 33434, COCTaB/leHWe NAaHa U NOCAe[0BaTeIbHOCTU AeUCTBUN;
opraHusauns paboyero mecta Npu BbINOJHEHUM XMMUYECKOTO SKCMEPUMEHTA;
NPOrHO3MpPOBaHME pe3ynbTaToB 06y4YeHUsA, OLLeHMBAHWE YCBOEHHOTO MaTepmnasa, OLeHKa
KayecTBa WM YPOBHA MOJIyYE€HHbIX 3HAaHWMWN, KOPPEKLUMA NAaHa M cnocoba aenctama npwm
HeobxoaMMOCTH .

[To3HasamesbHbIE

Obyyarowulics noay4um 803MOXCHOCMb 0715 hOPMUPOBAHUSA CAECYIOWUX MO3HABAMEbHbIX

wia:

® MOWUCK U BblaeneHne MHGopmaLum;

® aHanu3 ycioBuit U TpeboBaHM 3a4a4m, BbIBOpP, conoctaBneHmne n obocHoBaHue crnocoba
pelleHus 3a4a4u;

e BbibOp Hambonee 3dPeKTUBHLIX cnocoboB pelleHMs 3aga4ynm B 3aBUCUMMOCTM OT
KOHKPETHbIX YC0BUIA;

® BblABUMKEHNE N 0OOCHOBAHME rMNoTe3bl, BbIOOP cnocoba eé NnpoBepKu;

® CaMOCTOAITE/IbHOE CO34aHMe anropuTma AeATe/lbHOCTU Npu  pelleHnn npobaem
TBOPYECKOrO U NOMCKOBOIO XapaKTepa;

® YMeHMA XapaKTepM30BaTb BeLlecTBa MO COCTaBy, CTPOEHMUIO U CBOMCTBAM;

® OMUCbiBaHWE CBOWCTB: TBEPAbIX, XWAKUX, ra3oobpasHbiX BeLLeCcTB, BblAe/NeHne ux
CyLLeCTBEHHbIX MPU3HAKOB;

* n306paxeHne cocTaBa MNPOCTEMLUMX BeLECTB C MOMOLLbID XUMUYECKUX opmyn U
CYLLHOCTM XMMMUYECKNX PEaKLMIM C MOMOLLbIO XMMUYECKUX YPAaBHEHUI;

* npoBeAeHMe HabNOAEHWUI, ONUCAHME NPU3HAKOB W YC/NOBUWA TEYEHMA XMMMUYECKUX
peaKkuni, BbINOSIHEHWME XMMUYECKOTOo 3KCNEepMMEHTa, BbiBOAbl Ha OCHOBE aHanu3a
HabNto4EeHMI 32 SKCMNEPMMEHTOM, peLleHne 3a4a4, NoNyYeHne XMMmryeckon nHdopmaumm
M3 Pa3NINYHbIX UCTOYHWUKOB;

* YMeHMe OpraHM3oBbIBaTb UCCEA0BaAHME C Le/blo MPOBEPKU TMNOTE3;

* yMeHue genaTb YMO3aKNoYeHUS (MHAYKTMBHOE U MO aHanorMm) 1 BbIBOAbI;

® ymMeHMe 06BEKTUBHO OLLEHMBATb MHPOPMALMIO O BELLECTBAX M XMMUYECKMX MnpoLeccax,
KPUTUYECKM OTHOCUTLCA K NCEBA0HAYYHOM MHOpMaLmK .

KommyHukamusgHbie

Obyyatrowjulica noay4um 803MOXHOCMb 0718 hoOPMUPOBAHUA CedYoWUX
KOMMYHUKamuegHbix YY/:

NOJIHOE M TOYHOE BblParKEHME CBOMX MbIC/IEN B COOTBETCTBUM C 3343a4aMU U YCAOBUAMM
KOMMYHUKaUnu;

aeKBATHOE UCMO/Ib30BaHMeE peYeBbIX CPEACTB AJ/15 YHaCTUA B AUCKYCCUU M apryMEHTALNN
CBOEN MO3MLMU, YMEHNE NPEACTABAATb KOHKPETHOE COAEP!KaHME C coobLLeHMeEM ero B
NMUCbMEHHOW UM YyCTHOM  dopme, onpegesieHne cnocoboB B3aMmoaeincTBumS,
COTPYAHMYECTBO B NOMCKe n cbope nHpopmaumu;

yyacTme B Aunanore, nnaHMpoBaHWe obwmx crnocoboB paboTbl, NpoABAEHME
YBAXKMTENbHOIO OTHOLLEHUSA K APYTMM YYALLMMCS;

ONUCaHWe CoAEepP!KaHUA BbINONHAEMbIX AENCTBUI C LLE/IbI0 OPUEHTUPOBKM B NPeAMETHO-
NPaKTUYECKOW AeATENbHOCTY;



® YMEHMUSA YYMTbIBATb Pa3Hble MHEHUA U CTPEMUTBLCA K KOOPAMHALMW PA3/INYHbIX MO3ULNIA B
COTPYAHUYECTBE;

e dopmyInMpoBaTb COBCTBEHHOE MHEHME M MO3ULNI0, aPFYMEHTUPOBATb N KOOPAMHUPOBATb
eé C no3nuMAMKU NapTHEPOB B COTPYAHUYECTBE NpU BbipaboTKe 06LIEro pelleHusa B
COBMECTHOM AeATeNbHOCTH;

® OCYLLECTBNATb B3aMMHbIM KOHTPO/Ib M OKasbiBaTb B COTPYAHMYECTBE Heobxoanmyto
B3aMMOMOMOLLb;

* NJaHMpoBaTb 06LMeE Cnocobbl PaboTbl; OCYLLECTBAATL KOHTPOb, KOPPEKLMIO, OLLEHKY
AencTBMi NapTHEpPa, ymeTb ybexaaTb;

® 1CNO/b30BaTb afEKBATHble S3bIKOBblE CPEACTBA 415 OTOOpa)KeHMA CBOWMX YyBCTB,
MbIC/IeEl, MOTUBOB M noTpebHocTeil; oTobparkaTb B peuyn (onucaHue, obbAcHeHue)
coaepraHue coBepllaeMblX AeNCTBUI, Kak B popMme rPOMKOM COLLMANIN3NPOBaAHHOM peun,
Tak 1 B popme BHYTPEHHel peuu;

® pa3BMBaTb KOMMYHUKATUBHYID KOMMETEHTHOCTb, WCMNOAb3yA CpeacTBa YCTHOM M
NMUCbMEHHOM KOMMYHMKaUUM Npu pabote c TeKCTaMM yyebHWKa U AONONHUTE/IbHOM
NUTepaTypoii, CNpaBoOYHbIMM TabauLLaMK, NPOABAATL FOTOBHOCTb K YBa*KEHUIO MHOM TOUYKU
3peHnA Npu 06CyKAEHUN Pe3yNbTaToB BbINOJHEHHOW PaboTbl .

lMpedmemHubie pe3ynsmambi

Obyyarowulica Hay4yumcs:

NPUMEHATb OCHOBHbIE METOAbI NO3HAHUA: HabNOAEHWNE, UBMEPEHUE, SKCNEPUMEHT;
ONUCbIBaTb CBOMCTBA TBEPAbIX, *KUAKUX, ra3006pa3HbIX BELLECTB, BbIAENAA UX CYLLECTBEHHbIE
NPU3HaKW;

PacKpbIBaTb CMbIC/ 3aKOHA COXPAHEHMA MACChl BELLLECTB, aTOMHO-MOJIEKYIAPHON Teopuu;
pa3NnyaTbh XMMMYecKme n G1snyeckme ABNEHUA, Ha3blBaTb MPU3HAKKU U YCI0BUA NPOTEKAHUA
XMMUYECKUX PeaKumii;
cobntopatb npasmna 6esonacHom paboTbl Npy NPOBEAEHMM OMNbITOB;

nonb30BaTbcA NabopaTopHbiM 060pY[O0BAHMEM U NOCYAON;

nony4yaTb, cObnpaTb ra3006pasHble BELLECTBA U PaCNO3HABATb UX;
XapaKTepn3oBaTb GU3NYECKME U XMMUYECKME CBOMCTBA OCHOBHbIX KNACCOB HEOPraHUYECKUX
COeANHEHWNN, NMPOBOAUTbL OMbITbl, NOATBEPXKAANOWME XMMUYECKUE CBOMCTBA W3YYEHHbIX
KN1accoB HEOPraHWYEeCKMX BELLECTB;

PacKpbiBaTb CMbIC/T MOHATUA «pPACTBOP», BbIYMCAATb MACCOBYIO [0/H0 PACTBOPEHHOO
BELLECTBA B PaCTBOPE, FOTOBUTb PAcTBOPbI C onpeaenéHHON MaccoBOM A0/1ei PacTBOPEHHOTO
BELLECTBa;
XapaKTepn3oBaTb 3aBUCMMOCTb PU3MYECKUX CBOWMCTB BELLECTB OT TWUMA KPWUCTANNMUYECKOM
PELETKN, ONpeaenaTb BUL XMMUYECKON CBA3M B HEOPraHUYECKUX COEAUHEHUAX;

PacKpbiBaTb OCHOBHbIE MONOXEHUA TEOPUM SNEKTPONUTUYECKON AMUCCOLMALNMN, COCTaBAATb
YPaBHEHUA 31EKTPONUTUYECKON ANCCOLMALMU KMCAOT, WENOYEN, CONEN U PEaKLUIN MOHHOTO
obmeHa;

PacKpbiBaTb  CYWHOCTb  OKUC/AWUTENIbHO-BOCCTAHOBUTENbHLIX  pPeaKkuuii,  onpenenatb
OKUCAUTE/NIb U BOCCTAHOBMUTENb, COCTABAATb YPABHEHUA OKUCINTE/IbHO-BOCCTAHOBUTENbHbIX
peakumm .

Ha3blBaTb GAKTOPbI, BAMAIOLLME HAa CKOPOCTb XMMUYECKOM peaKLmu;
XapaKTepM30BaTb B3aMMOCBA3b MEXKAY COCTaBOM, CTPOEHMEM M CBOMCTBAMW HEMETA/IIOB U
MEeTaN/oB;

NPOBOAUTL ONbITbI MO NOJYYEHUIO U U3YYEHUIO XMMUYECKUX CBOMCTB Pa3/INYHbIX BELLECTB;
rPAaMOTHO 06paLaTLCA C BELLECTBAMM B MOBCEAHEBHOM KU3HU .

Obyyarowulica noay4um 803MOMHOCMb HAY4YUMbCA:



BbIABUIaTb M MPOBEPATb IKCMEPUMEHTA/IbHO TMNOTE3bl O XMMMUUYECKUX CBOMCTBAX BELLECTB Ha
OCHOBE MX COCTaBa W CTPOEHWA, UX CMOCOBHOCTM BCTyNaTb B XMMWYECKME peakuuu, o
XapaKTepe U NPOoAYKTax Pas/IMUYHbIX XMMUUYECKUX PeaKLniA;

XapaKTepu3oBaTb BELLECTBa MO COCTaBYy, CTPOEHUIO U CBOMCTBAM, YCTaHaBINBaTb NPUUNHHO-
CNeACTBEHHbIE CBA3M MeXAy AAaHHbIMU XapaKTepUCTUKaMM BELLECTBA;

COCTaBNATb MOJIEKYNAPHbIE U MOJIHbIE WOHHbIE YPaBHEHMUA MO COKPALLEHHbIM MOHHbIM
YPaBHEHUAM;

NPOrH03npoBaTb CNocobHoCTb BellecTsa npoABAATb OKUCINTENIbHbIE nnm
BOCCTaHOBUTE/IbHbIE CBOMCTBA C YY4ETOM CTEMEHEN OKUC/IEHMA 3/IEMEHTOB, BXOAAWMX B €ro
COCTaB;

BblABMUIATb M MNPOBEPATb 3KCMEPUMEHTANIbHO TUMNOTE3bl O pe3y/bTaTaXx BO34eNCTBUS
Pa3NnYHbIX GaKTOPOB HAa U3MEHEHUE CKOPOCTU XMMMUYECKOWN peakLuu;

MCMONb30BaTb NPUOOPETEHHbIE 3HAHUA A1 3KOJOTMYECKU T[PAaMOTHOro NoBeAeHus B
OKpyXatoulen cpeae;

MCMNONb30BaTb NPUOBPETEHHbIE KAKOYEBblE KOMMETEHUUM NPU BbINOJHEHUN NPOEKTOB W
peleHnmn y4ebHo-mccneoBaTeNbCKUX 33434 NO U3YYEHUIO CBOMCTB, CNOCOB0B NOMyYeHUs n
pacno3HaBaHWsA BELLECTB;

06BbEKTUBHO OLEHNBATb MHGOPMALMIO O BELWLECTBAX M XMMUYECKUX NPOLECCaX;

0CO3HaBaTb 3HAYEHWE TEOPETUUYECKUX 3HAHUIM MO XMUMUU AN MPAKTUYECKON AeATeNbHOCTU
Yye/I0BEKa;
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