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MOSCHUTEJBbHASA 3AIINCKA
PaGouast mporpaMMa BHEYpOUHOH AESTENbHOCTU « DKCIEPUMEHTAIbHASI XUMMUSI»
JUIsL  ydamuxcs 7 Kiacca pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMAaTHUBHBIX
JIOKYMEHTOB:

eDenepalibHBIA  TOCYAAPCTBEHHBI  00pa30BaTEeNbHBIA  CTAHAAPT OCHOBHOTO
o0111ero 00pa3zoBaHusl, YTBEPKACHHBIN NMpUKa3oM MuHHCTEpCTBA 00pa30BaHUs U HAYKU
P® ot 6 okTsa6ps 2009 r. Ne 373.

eOcHOBHasi oOpa3oBaTelbHas MpPOrpaMmMa OCHOBHOrO oOIIero oOpa3oBaHus
MBOY IlIkonst Ne 12 r.o. Camapa.

elIporpammbl kypca xumuu a7 kinacca aBropoB O.C. Tabpuensna, T'.A.
[Munapesa (Xumus. 7-9 knaccel: Paboune mporpammsl / coct. T.Jl. 'amOyprieBa. — M.
Hpoda, 2015 1.)

Ieaun nporpammel:

- ®opMUPOBAHUE €CTECTBEHHO - HAYYHOTO MUPOBO33PEHUS IIKOJILHUKOB.

- O3HakoMJIeHHE C 00BEKTAMU U SIBJICHUSMH MAaTepUaIbHOIO MUpA.

- Pacmmpenue kpyroszopa, UCIOIb30BaHUE PA3TUYHBIX METOJOB TO3HAHUS
TIPUPOIBI.

- ®opMUPOBaHUE MPOEKTHO — UCCIIEIOBATEIbCKUX KOMITIETCHIIUN 00yUYaroIInXcsl.

3agayamMm IporpaMmbl SIBJISIIOTCS CIEAYIOIIHUE:

1. ChopmupoBaTh yCTOWYMBBIN TO3HABATEIBHBIN HHTEPEC K MPEIMETY XUMHUHU:

®10/ITOTOBUTH yUaIUXCS K U3YUCHHUIO yUeOHOTO IIpeIMeTa XUMUs B 8 KJ1acce;

®pa3BUTh TO3HABATEIbHBIE HWHTEPEChl W HMHTEIUIEKTyalbHbIE CIIOCOOHOCTH B
mpoIrecce  MPOBEICHHUS ~ XUMHUYECKOTO  JIKCIEPUMEHTa,  CaMOCTOSATEIbHOCTD
NPUOOPETEHUS] 3HAHUW B  COOTBETCTBUM C  BO3HUKAIONIUMU  KU3HEHHBIMU
MOTPEOHOCTIMU;

eopMupOBaTL YMEHHUS HaOMIOJATh U OOBSACHITH XUMHYECKUE SIBJICHUS,
MIPOUCXOISIIIINUE B IPUPOJIE, OBITY, IEMOHCTPUPYEMbBIC YUUTEIIEM;

epopmupoBaTh ymeHHE pabOTaTh C BEIIECTBAMH, BBIMOIHATh HECJIOXKHBIC
XUMUYECKUE OTBITHI, COOJIIOIATh MPaBUiia TEXHUKUA O€30MaCHOCTH;

2. Pa3BuBarth ucCieA0BaTEILCKUE U TBOPUECKHE CIIOCOOHOCTH yUaIllUXCS:

e popMHUPOBATH YMEHHE BBITIOIHATh U TPAMOTHO O(DOPMIISITH MCCIIEA0BATEIBCKYIO
paborty;

e hopMynMpOBaTh 1€/b U 3a7a4l UCCIEIOBAHUSI, BBIABUTATh TUIOTE3Y, BHIACISIThH
npo0jemMy, OOBEKT M TPEIMET HUCCIeAOBaHMUS, COCTaBIATH IUIaH JCHCTBUUA U
KOPPEKTHPOBATH €T0;

e /[eJIaTh BBIBOJIBI M 3aKJIIOUCHHUS, AaHATTU3UPYS TIPOJICITAHHYIO padoTy.

3. ®opmupoBaTh UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHYIO TPAMOTHOCTb:

epa3BUBaTh YMEHHUS CAMOCTOSITEIILHO MCKaTh, OTOWpaTh, aHAJU3UPOBATH,
MIPEICTABIISATH, TIEpeIaBaTh NHPOPMAIIHIO, UCTIONIB3YsS COBPEMEHHBIE MH(OPMAITMOHHBIE
TEXHOJIOTHH,

®COBEPIIICHCTBOBATh TEXHUYECKUE YMEHHS M HABBIKU paOOTHI ¢ TIporpaMMaMu o
CO3JIaHUIO TECTOBBIX U TpaduuecKux 00bEKTOB, TOKYMEHTOB, MPE3EHTAINH, (PUITHMOB.

4. BoCcnUThIBaTh IKOJIOTUYECKYIO TPAMOTHOCTD:



e hopMupoBaTh YMEHHS MMPOTHO3UPOBATH BO3MOKHBIC TTOCIIEICTBUS JEATCILHOCTH
YyesioBeKa i TOCTHXKEHHsI 0€30MacHOCTH, KaK COOCTBEHHOW >KU3HENESTeIbHOCTH, TaK
1 0€30MacCHOCTU OKPY>KaIOIIEeH cpebl;

epopMUpoOBaTh yMEHHUS OOECHEYHUTHh JUYHYIO DKOJOTHYECKYI0 O€30IacHOCTb,
7enasi TPaBWIBHBIA BBIOOP CpEau OTPOMHOTO KOJMYECTBA HOBBIX XUMHUYECKU
CUHTE3UPOBAHHBIX BEIIECTB, @ TaK € OLECHUBATH PEKIaMy, COIEpKALIyI0 I0J4ac
JIO)KHBIE CBEJEHUS [JIsi MOTPEOUTENs] WIM MPOTUBOPEYAILYI0O OCHOBHBIM 3aKOHAM
€CTECTBEHHO - HAYYHBIX TUCLHUILINH.

PaGouas mnporpamma peanusyercas Ha ocHoBe YMK, co3ganHoro mon
pykoBoactBom O.C. INabpuensina u ydyeOHuka «Xumus. BBoguwiii kype. 7 kiace» //
XuMus. BBoanbii KypC. 7 KJIacc
INabpuensa O.C., OctpoymoB WN.I'., Axnebunun A.K. 7-e uzn., crep. - M.: 2013. - 160
c.//

Pabouast mporpamma BHEYpPOUHOH JEATEIBLHOCTH ISl 7 Kilacca MpeayCMaTpUBaeT
u3ydyeHue Xxumuu B 00béMe 34 wyacoB B roj, 1 yac B Henemo. TeMaruueckoe
IJIaHUPOBAHKE COCTaBJIEHO Ha 34 yaca.

JIMYHOCTHBIE U METAIIPE/IMETHBIE PE3YJIbTATbBI OCBOEHUS
KYPCA BHEYPOYHOM JEATEJBbHOCTH

CucreMHO — JIEITEIBHOCTHBIM TMOJXOM, JEXalluid B OCHOBE CTaHAApTa,
MPEIOJIaraeT:

- OmpejesieHrue eI U OCHOBHOTO pe3yJibTaTa oOpa30BaHUs KaK BOCIUTAaHUE U
pa3BUTHE JTUYHOCTU OOYYAIOMIMXCS, TTO3TOMY CTaHIApT yCTaHAaBIMBAET TpeOOBaHUS K
pe3yibTaTaM OOYYalolMXCSi HE TOJbKO TPEJIMETHBIM, a B TMEpPBYIO O4Yepe/b
JUYHOCTHBIM U METANPEIMETHBIM.

MeramnpeaMeTHblE  pe3yJIbTaThbl MPEACTABISIIOT  cO00M OCBOCHHBIE
O0OyJaroNIMMUCs YHUBEPCAJIbHbIE YUeOHbIC ACHCTBUS (TT03HABATEIbHBIC, PETYIISITUBHBIC
U KOMMYHHKATHUBHBIE), 00ECIICUMBAIOIINE OBJIAJCHUE KIIOUEBBIMU KOMIETEHITUSMU.
JIngHOCTHBIE pe3yJIbTaThl MPEJICTABISAIOT CO0O0 OCBOEHHBIE TUYHOCTHBIE Y Y /1.

OcBoeHue mporpaMMbl OOYYAIOIIUMHUCS TO3BOJUT TOJYYUTh  CIEAYIOIIUE
pPE3yJIbTATHI:

- B cdepe pa3BuTHs JTHYHOCTHBIX YHUBEPCAJbHBIX Y4eOHBIX /IefiCTBUIl CO3/1aTh
ycioBHUs 17151 (GOPMUPOBAHUS:

* OCHOB COLIMAJIbHBIX KOMMETEHIUN (BKJIFOUAsl [IEHHOCTHO-CMBICIIOBBIE YCTAaHOBKHU
U MOPaJIbHBIE HOPMBI, OTIBIT COIIMATBHBIX U MEKITHYHOCTHBIX OTHOIIICHHH);

* TOTOBHOCTHU U CITIOCOOHOCTH K TIEPEXOAY K caM000pa30BaHUIO HA OCHOBE y4eOHO-

M03HABATEILHON MOTHUBAIIMH, B TOM YHCJIE TOTOBHOCTH K BBIOOPY HAIIpaBICHUS

poUILHOT0 00pa30BaHUS.

- B cdepe pa3BuTHsI KOMMYHUKATHBHBIX YHHBEPCAJbHBIX YUeOHBIX JIeiicTBUM
mporpamMma CrocoOCTBYET:

*  (GOpMHUPOBAHHUIO  JECWCTBUM IO  OpTraHW3allMM HW  TUIAHUPOBAHUIO
y4eOHOTOCOTPYTHUUECTBA C YUUTEJIEM M CBEPCTHHKAMHU, YMEHUM paboTaTh B TPYIINE
UIIPUOOPETEHUIO OMbITa TakKoW paldOThl, MNPAKTUUYECKOMY OCBOEHHIO MOpPaJIbHO-
ATUYECKUX U MICUXOJOTHUECKUX TTPUHIIUIIOB OOIIEHUS U COTPYTHUYECTBA;
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* IPAKTUYECKOMY OCBOCHHUIO YMEHHM, COCTABIISIIOIINX OCHOBY KOMMYHUKATUBHON

KOMITETEHTHOCTH: CTaBUTh M PEIIaTh MHOTO0Opa3Hble KOMMYHUKATUBHBIC 33]1a4U;
NEUCTBOBATh C YYETOM MO3ULHM JIPYTOr0 M YMETh COTJIACOBBIBAaTH CBOU JEHCTBUS;
yCTaHABIMBATh M TMOJJIEPKUBATh HEOOXOJUMBbIE KOHTAaKThl C JPYTUMHU JIIOJIbMU;
yJIOBJIETBOPUTEINILHO BJIaJ€Th HOPMaMU U TEXHUKOM OOIICHMUS.

- IlpuopureTHOo€ BHHUMaHUE YIEIACTCANMO3HABATEIbHBIM YHHUBEPCAJIbHBIM
Y4eOHBIM JefiCTBUSIM

*  IPAKTUYECKOMY  OCBOCHHIO  OOyYarOIMMHUCA  OCHOB  IMPOEKTHO -
HCCIIEI0OBATENIbCKOM NEATEIBbHOCTH,;

* IIPAaKTUYECKOMY OCBOEHHIO  METOJOB  IIO3HAHUSA, HCIOJB3YyEMBIX B
pa3IMYHBIXO0NACTIX 3HAHUS U cdepax KyJIbTypbl, COOTBETCTBYIOIIETO UM
MHCTPYMEHTAapUsi U TOHSATHUIHOIO ammapara, perysipHOMY OOpalleHHI0 B Y4eOHOM
MPOILIECCEe KUCTIOIb30BAHUIO O0IIEYYeOHBIX YMEHUH, 3HAKOBO-CUMBOJIMYECKUX CPEJICTB,
IIMPOKOTO CIEKTPA JIOTUYECKUX IEUCTBUN U ONIEPALU.

- B cdepe pazBuTHs  peryJATHBHBIX  YHHMBEPCAJBHBIX  Y4eOHBIX
NeWCTBMIIIPUOPUTETHOE  BHUMAHUE  yaensercs  (GOpPMHUPOBAHUIO  JEHCTBUU
LIeJIeTIONaraHus, BKI04Yasi CIOoCOOHOCTh CTaBUTh HOBBIE YYEOHbBIE MLEM M 3a/JayH,
IJIJAHUPOBATh UXpeaU3aluIo.

- B cepe pa3BuTus niiaHupyeMbIX BOCIIMTATEIbHBIX Pe3y/JbTATOB Kypca:

Ilepsviti ypoeenv pesynbmamos - TPUOOPETEHHE MIKOJbHUKAMU COLMAIbHBIX
3HAHUW W TPEACTABICHUA O XHMHUYECKMX TEXHOJIOTHAX, O 3HAYEHUE XUMHUU B
COBPEMEHHOM MHpE, pAa3IMYHBIX TEXHHUKAaX M BUIAX HCKYCCTBA, HCIHOJB3YIOIINX
NOCTHKEHUS XUMUH, IOHUMAaHUs UX COLMAIbHON 3HAYMMOCTH B MIOBCEIHEBHON KU3HH.
JUist  TOCTM>KEHMsS JaHHOTO YPOBHSL  pe3yJbTaTOB 0cO00O€ 3HAYEHUE UMEET
B3aMMOJICHCTBUE YYEHMKAa CO CBOMMM YYUTEISIMH  KakK 3HAYUMBIMHA JUISl HETO
HOCHUTEJISIMA COLIMAIBHOTO 3HAHUS Y TOBCEIHEBHOTO OIIBITA.

Bmopou yposenv pe3ynbmamog - (QOPMHUPOBAHUE TO3UTUBHOTO OTHOLICHHS
IIKOJILHUKOB K 0a30BbIM LIEHHOCTSIM oOlIecTBa (4enoBek, ceMbs, OTeuecTBo, NpUpoa,
MUp, 3HaHUA, TPYH, KyJIbTypa), YBAKEHHsS K IyXOBHO-HPABCTBEHHBIM LIEHHOCTSM B
IIPOLIECCE KOMIUIEKCHOIO OCBOEHHUS NPOIPAMMBI, OCMBICIIEHHOI'O IIOHMMAaHUs POJIA U
3HAQ4YeHUs KyJbTYpbl B JKH3HM HApOJa, LEHHOCTHOIO OTHOLIEHUA K COLHAIBHOU
peaIbHOCTH B 11eJIoM. JIJ1s1 TOCTHKEHUS JaHHOTO YPOBHSI pE3yJIbTaTOB 0CO00€ 3HaUCHHE
MMEET PaBHOIPABHOE B3aWMOJECHCTBUE IIKOJBbHHKA C JPYTMMHM IIKOJIbHUKAMHM Ha
YPOBHE KJIacca, WIKOJIBI, TO €CTh B 3aUIUIIEHHOM, NPYKECTBEHHOM €My COLMAIBHOU
cpene.

Tpemuu  ypogenv  pe3yribmamog - TIOJy4YEHUE  IIKOJbHUKAMHM  OIIBITA
CaMOCTOSITEJIBHOTO  COLIMAJIBHOTO JIEWCTBUSA, PA3BUTHE TBOPYECKOrO0 IOTEHIMAJA
JUYHOCTH B TPOLIECCE HCCIENOBAHUS M pEANN3alUd TBOPYECKUX IIPOEKTOB —
UCCIIeI0BaTEeNbCKOM padboThl. s TOCTMXKEHUSI TaHHOTO YPOBHS PE3YNbTaTOB 0c000€
3HaYeHUEe MMEET B3aMMOJCICTBHE IIKOJbHUKA C COLMAJIBHBIMH CYOBEKTaMH 3a
npeJiesaMy IKOJIbI, B OTKPBITOM 00IIIECTBEHHO! Cpeie.

Cucrema OTCIICKMBAaHUS W OLEHUBAHUS pPE3yJbTaTOB OOYUYEHHUS IIKOJIbHUKOB
IPOXOJUT 4Yepe3 ydacThue Ux B Oecedax MO pa3HbIM TeMaM, y4yacTHE B HAay4dHO —



MCCJIEIOBATENbCKIMX KOH(EpPEeHIMAX © KOHKypCax HCCIEAOBATEIbCKUX pador,
peaTM3aIiI0 UCCIIETOBATENBCKUX MTPOSKTOB.

Bce oOyuatomuecss B TEYEGHHWE TIIOCEIICHUS 3aHATUN  BBIOMPAIOT  TEMY
MCCIICJIOBAHUS M BBITTOJHAIOT MCCIIEA0BATEIBCKYIO padOTy, KOTOpas MpeCTaBIsIeTCs Ha
UTOroBOM KOH(pepeHuu. [Ipu 3TOM BO3MOXKHO BBITIOJHEHHE TBOPUECKOTO OTUETA KaK
WHIUBHUIYAJIbHO, TaK U B TPyMIE U3 3-4 4eIOBEK.

®opmupoBanue YVY][ BbICTymaeT Kak Ieidb 00pa3oBaTeIbHOrO MpoIecca, a UX
c(hOpPMHUPOBAHHOCTH OTPEALISIET er0 dPHEKTHBHOCTD.

COJIEP)KAHUE TEM KYPCA BHEYPOYHOM JEATEJbHOCTH
I'naBa 1. Xumus B ueHrpe ecrecrso3Hanus (11 yacos)

XuMHsT Kak 4acTb ecrectBo3HaHus. IIpeamer xumun. XuMuss — 4acTh
€CTECTBO3HaHMs. B3aMMOOTHOILIEHUsA 4YENOBEKa W OKpyxawumero mupa. lIpegmer
xumnn. Ouznueckue tena u BemecrBa. CBoiicTBa BellecTB. [[puMeHeHNe BelecTB Ha
OCHOBE UX CBOMCTB.

HaGnronenue u 3KCIEpUMEHT KaK METOJIbl M3YYEHHs] €CTECTBO3HAHUS M XHUMUHU.
HaGnronenue kak OCHOBHOM METOJ TO3HAHUS OKPYXKAIOIIETO Mupa. Y CIOBUS
npoBeneHuss HaOmrojeHus. [unoreza. OkcnepumeHT. BbeiBog. CTpoeHHE IJIaMEHHU.
Jlabopatopust u 000py0BaHUE.

MopenupoBanue. Mogenb, MmoaenupoBaHue. OCOOEHHOCTH MOJECIHPOBAHUSA B
reorpaduu, ¢usuke, 6uosoruu. Moaenu B O6umosioruu. Mynsxku. Moaenu B ¢u3ukKe.
OnektpodopHass MamuHa. ['eorpaduueckue monaend. XUMHUYECKHE  MOJICTH:
MpeaMeTHbIE (MOJIETU aTOMa, MOJIEKYJI, XUMUYECKUX U MTPOMBIILJICHHBIX MPOU3BOJICTB),
3HaKOBbIC, WUJIM CHUMBOJIbHBIC (CHUMBOJBI 3JIEMEHTOB, (DOPMYJIbI BEIIECTB, YPaBHEHMUS
peakiuit).

XYUMHYECKHE 3HAKU U (POpMYJIbl. XUMUYECKHI 3JIEMEHT. XUMHUUYECKHe 3Haku. Mx
o0o3HaueHue, mpousHoleHne. Xumudeckue Gopmynsl BemecTs. [IpocThie U cloKHbBIE
BemecTtBa. Munekcel u koddduimentsl. KauecTBeHHBIH M KOJIUYECTBEHHBINH COCTaB
BEIIECTBA.

Xumusi W Qu3nMKa. YHUBEPCAIbHBIM XapaKTep TMOJOXKEHUM MOJICKYJISIPHO-
KUHeTH4Yecko Teopun. [IoHATHS «aToM», «MolieKyna», «uoH». CTpoeHue BElecTBa.
Kpucramnuueckoe cocrossHue BemecTBa. KpuUCTamMyecKue pEleTKd TBEPABIX
BemectB. Juddysusa. bpoyHoBckoe nBmkeHue. BemiectBa MOJEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS.

ArperaTHble COCTOSIHUS BellecTB. [loHsiTHE 00 arperaTHOM COCTOSIHUM BEIIECTBA.
dusznyeckrue U XUMUYECKUe siBIeHUs. ['a3000pa3Hble, )XKUAKUE W TBEPIbIC BEIIECTBA.
AMop(QHBIE BelllecTBa.

Xumuss u reorpadus. Crtpoenue 3emnu: sapo, MaHTusA, Kopa. Jlutocdepa.
Musnepasibl U TOpHbIE MOpOAbl. MarmaTuyeckue W OCaJO0uHble (HECOPTraHWYECKHE U
OpraHUY€eCcKue, B TOM YUCJIE U TOPIOYHE) MTOPOIbI.

Xumus 1 6nonorus. XUMUYECKUH COCTaB KUBOMW KJIETKH: HEOpTaHWYECKHE (BOaa
U MHUHEPAIbHBIE COJM) W OpraHuydeckue (OCNKU, >KUPBI, YIJICEBOJIbI, BHUTAMHHBI)
BeliecTBa. buosorndeckas poib BOALI B KUBOM KieTke. DoTocumHTe3. XIIOPOhHUIIIL.



buonoruueckoe 3HaueHue KXUPOB, OEIKOB, IPUPHBIX Macell, YriIeBOJAOB U BUTAMUHOB
IUISL AKU3HEAESTEIbHOCTH OPTraHU3MOB.

KauecTBennble peakuuu B xumuu. KadecTBeHHble peakiuu. Pacrno3naBanue
BEIIECTB C MOMOIIBIO KAUECTBEHHBIX peaklMid. AHanUTUYeCKui curHai. Onpeaensemoe
BEIIECTBO U PEAKTHUB Ha HETO.

Jlemoncmpayuu

e Kosutekiusi pa3nuyHbIX MpeIMETOB WK ¢oTorpaduil MpeaMETOB U3 aTOMUHUS
JUTA WUTIOCTPAINH UJIEU «CBONCTBA — MPUMEHEHUE.

eYyeOHOe 000pyIOBaHHME, WHCIIOJNB3yeMOE Ha YpokKax (HU3UMKH, OHOJIOTHH,
reorpauu ¥ XUMHUHU.

eDnekTpodopHas MaimHa B eicTBuM. ['eorpaduueckue moaenu (rinodyc, kapra).
buonornueckue mMonenu (MyJsKu OPraHOB M CUCTEM OpPIaHOB PACTEHUH, )KUBOTHBIX U
yenoBeka). dusnueckne M XUMHYECKME MOJEIM aTOMOB, MOJIEKYJ BEIIECTB U
KPUCTAITMYECKUX PEUIETOK.

¢ O0BEeMHBIE U IIAPOCTEPKHEBBIE MOJIEH BOABI, YIJIEKUCIOTO M CEPHUCTOTO T'a30B,
MeTaHa.

eOO0Opa3bl  TBEPABIX  BEIHIECTB  KPUCTAUIMUECKOTO  CTpoeHusa. Mojenu
KPUCTAJTIMYECKUX PELIETOK.

eBoma B Tpex arperatHbiXx coCTOSHUSX. Kommekuus KpuCTAIMYECKUX U
aMOp(HBIX BEIIECTB U U3ICIUNA U3 HUX.

e Konekuust MUHEPaoB (JIa3ypuT, KOPYHA, XaIbKOMUPHT, (DIIFOOPUT, TATUT).

eKosutekiusi TOpHBIX MOpoA (TPaHUT, pa3TudHbie (OPMBI KalbIUTa — Mel,
Mpamop, U3BECTHSIK).

e KoJuteK1us roprounx UCKOMaeMbIX (HeTh, KAMEHHBIHN yTroib, CIaHIbl, TOP)).

/lemoncmpayuonnvie IKcnepumennmvl

eHayuynoe HaOmtoeHME U ero onucanue. M3yuyeHne cTpoeHus IaMeHH.

e CriupTOBasi SKCTPAKIUS XJIOPO(PUILIA U3 3€JIEHBIX JIUCTHEB PACTEHU.

o «[lepenuBanue) yriekucioro ra3a B CTakaH Ha ypaBHOBEIICHHBIX BECAX.

eKauecTBeHHas peakuys Ha Kuciaopon. KauecTBeHHas peakuusi Ha YIIIEKUCIBINA
ras.

Jlabopamopnuie onvimut
ePacnipocTpaHeHre 3amaxa OJIEKOJIOHA, TyXOB WM J€30JI0paHTa KakK IPOIECC

mubdy3un.
eHaOmionenne OpOYHOBCKOTO  JBWIKEHWS YACTUYEK YEPHOW TYyIIM  TOJ
MHUKPOCKOIIOM.

¢ /Ilucpdy3us nepmanranara Kajius B KeJaTHUHE.

e O0OHapyKeHue YPUPHBIX Macell B aneIbCUHOBON KOPOUKE.
elI3ydeHne rpaHnTa C MOMOILIBIO YBEIMUUTEIBHOTO CTEKIIA.
eOnpeneneHue CoAepKannsl BOJbl B PACTEHUHU.

e¢OO0OHapyKeHHEe Maciia B CEMEHAX MOJICOTHEUYHUKA U TPEIIKOT0 Opexa.
e¢OO0OHapyKeHHe KpaxMaja B MIIEHUYHON MYKeE.

e B3aumoeiicTBre acKOpOMHOBOM KUCIIOTHI C HoaoM (onpezaenenne Butamraa C B
Pa3JIMYHBIX COKaX).



elIpoayBaHue BbIIBIXaEMOTO BO3/IyXa Ye€pe3 U3BECTKOBYIO BOAY.

e O0OHapyKeHHE U3BECTKOBOM BObI CPEAM PAZIMYHBIX BEIIECTB.

Jlomawinue onvimol

el13roToBieHNE MOENICH MOJIEKYJI XUMHUUECKUX BEILIECTB U3 IUIACTUIINHA.

¢ JIlucpdysus caxapa B Boze.

¢ OMbBITHI C MMyCTOM 3aKPHITON MIACTUKOBOM OYTHUIKOM.

e O0OHapyKeHHEe KpaxMaJja B IPOIyKTaX MUTAHUS; I0JIOKaX.

Ilpakmuueckaa paooma Ne 1. 3HaKOMCTBO ¢ J1a0OPaTOPHBIM OOOPY/IOBAHUEM.
[IpaBuia TeXHUKH 0€30MAaCHOCTH.

Ilpakmuueckaa padoma Ne 2. HabmoneHue 3a ropsieid cBe4oi. Y CTpOMCTBO U
paboTa CIUPTOBKH.

I'naBa 2. Marematuka B xumuu (9 yacos)

OTHOcUTENbHBIE aTOMHAss W MOJEKyJIsipHas Macchl. OTHOCHUTENIbHAsT aTOMHAas
Macca anemeHTa. MonekynspHas macca. OnpeneneHue OTHOCUTEIbHON aTOMHOM MacChl
XUMUYECKUX 37ieMeHTOB 1o Tabnuue Jl. . Menneneesa. HaxoxaeHue oTHOCUTEIbHON
MOJIEKYJIIPHOM Macchl 1Mo (opmyJie BEleCTBa KaK CyMMbl OTHOCHUTEIBHBIX aTOMHBIX
MaccC, COCTABJISIFOIINX BEIIECTBO XUMUYECKHUX 3JIEMEHTOB.

MaccoBasi 10151 3J€MEHTa B CJIOKHOM BellecTtBe. [loHATHE O MaccoBoil noJe
XUMHUYECKOTO 3JIEMEHTa B CJIOKHOM BEIIECTBE M €€ pacueT 1mo (GopmMylsie BelIECTBa.
Haxoxnaenue dhopmyibl BeliecTBa MO 3HAUYCHHUSIM MACCOBBIX J0JIe 00pa3ylolux €ro
AJIEMEHTOB (U151 IBYX4acOBOI'O U3y4YEHUs Kypca).

Uuctele BemectBa U cMecd. Ywucteie BemectBa. Cwmecu. ['ereporennele u
rOMOTeHHbIe cMmecu. ['a3000pa3Hbie (BO3MyX, HPUPOJHBIA Tra3), kujakue (HePTh),
TBEp/IbIE CMecU (TOpPHBIE TMOPOJbI, KYyJIMHAPHBIE CMECH M CHUHTETHYECKHE MOIOIIHE
CpE/ICTBA).

O6bemHas monig rasa B cMmecu. OmpeneneHue OOBEMHOW JOJNHM Ta3a B CMECH.
CocraB armoc(epHOTo BO3/ayXxa U MpUPOIHOTO ra3a. Pacuer oObema 10U ra3a B CMECH
10 ero 00beMy M Ha000POT.

MaccoBasi f0Ji1 BeliecTBa B pacTBope. MaccoBasi J10/1s1 BELIECTBA B PAacTBOPE.
Konuenrpanusa. PacrBopurenb W pacTBOPEHHOE  BewlecTBO. Pacuer  macchl
PAaCTBOPEHHOr0 BENIECTBA IO Macce€ pacTBOpa W MAaCCOBOM [10JI€ PaCTBOPEHHOTO
BEILIECTBA.

MaccoBas nons npumecen. [lonsaTre 0 yncTom BemecTBe U npuMecu. Maccosas
J0JI1 IpUMecH B o0Opasiie MCXOoJIHOTo BemiecTBa. OCHOBHOE BeliecTBO. PacueT Macchbl
OCHOBHOT'O BEILIECTBA IO MAcCE€ BEUIECTBA, COAEPKAIIETO OINPEIEICHHYIO MacCOBYIO
JIOJTI0 IPUMECEH.

Hemoncmpauuu

o KouteK1yst pa3IMuHbIX BUJIOB MpaMopa U U3JICJIMM U3 HEro.

e(CMeCh pEUHOI0 M CaXapHOIo MeCKa U UX pa3JieJICHHE.

e Konnexuust HepTH 1 HEPTENPOTYKTOB.

e Koutekiyst ObITOBBIX CMECEH.

e /luarpamma cocraBa atmocdepHoro Bozayxa. /luarpamma cocraBa MpUpPOTHOTO
rasa.

e Komnekuusa « MuHepasbl ¥ TOPHBIE TOPOJIBD.
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Jlomawinue onvimol

elI3yueHne cocTaBa HEKOTOPBIX OBITOBBIX U (PapMalleBTHUECKUX IMPENapaTos,
COJIEpIKAILUX ONPENEIICHHYIO JOJI0 MPUMECEN.

Ilpakmuueckaa paooma Ne 3. IIpurotoBiieHHE pacTBOpPA C 3aJaHHON MacCOBOU
JI0JIEW pacTBOPEHHOTO BEIECTBA.

I'aaBa 3. SIByenusi, npoucxoasimue ¢ Bemecrsamu (10 yacon)

Paznenenne cmeceit. CrocoObl pa3felieHHss CMECel W OYHMCTKa BEIIECTB.
Hekoropsle mpocreiimme cnocoObl pa3JelieHusl CMECel: MPOCEHBAHUE, pa3/elieHue
CMeceil MOPOIIKOB Kelie3a U Cepbl, OTCTauBaHUE, JACKAHTAIMs, LEHTPUPYTrUpOBaHUE,
pazzieJIeHue C MOMOILIBIO JEIUTEIbHOW BOPOHKH, (puiabTpoBaHue. PUIBTPOBAHHE B
nabopaTtopuu, ObITY U Ha ipousBojacTBe. [loHsiTHE 0 QunbTpare. Ancopouus. [lonarue
00 azacopOuuu u ancopOeHTax. AKTUBUPOBAHHBIM yroyib KaKk BaKHEHIIMM afcopOEHT.
Y CcTpOKUCTBO ITPOTUBOrasa.

Jquctuiuisiums, WM neperoHka. Juctwmnsuus (meperoHka) Kak —Ipolecc
BbIJICJICHUS] BEILECTBA W3 XKUAKOW cMmecH. J(MCTWIIMpOBaHHas BOjAa M 0OJacTH ee
npuMeHeHus. Kprucrammsanys win BeinapuBanue. Kpucraimsanus U BblIlTapUBaHUE B
nabopaTopun (KpUCTAILIM3AaTOpbl W (apdopoBble YalKU JiS BbIIApUBaHUS) U
npupoge.lleperonka nHedgTu. Hedrenpoaykrel. DpakuvoOHHas NEPETOHKA KUAKOTO
BO3yXa.

XAMUYECKHE pEAKUUH. YCIOBUA MPOTEKAHUS W NPEKPAIICHUS XUMUYECKHUX
peakuui. XMMHAYECKUE PEAKIIUM KaK ITPOLIECC MPEBPALICHUS OJTHUX BEIIECTB B APYTHE.
VYcaoBus mpoTekaHus XUMUYECKUX peakuuid. CONMpPUKOCHOBEHHE (KOHTAKT) BELIECTB,
HarpeBanue. Katanuzatop. MHruoutop. YnpasieHue peakuusiMu TOPEHHUS.

[Ipyu3Haku XUMHYECKHX peakiuil. [Ipu3HaKu XUMHUYECKHX peakUuui: U3MEHEHHE
1BeTa, 00pa3oBaHME OCaJKa, PAaCTBOPEHUE MOJIYYEHHOI'O OCaJKa, BBIJIEICHHE TIa3a,
IIOSIBJICHUE 3aI1aXxa, BBIICICHNUE U HU NTOIVIOIIEHHUE TETUIOTHI.

Jlemoncmpayuu

eDunptp loTrra. Boponka broxnepa. YcrtaHoBka st (QUIBTPOBAHHS TO
BAKYYMOM.

e PecrinpaTtopHble MaCKHM M MapJIeBbIE MOBS3KH.

e[IpoTuBOras u ero ycTpoucTso.

eKomnexuust «Hedth 1 HEPTETPOTYKTHD».

Jemoncmpayuonnule IKcnepumeHmol

ePa3niesieHre cMeCH MOPOILKA CEPBI U KEIE3HBIX ONUJIIOK.

ePa3niesieHre cMecu MOpoIIKa CEPhI U MECKA.

ePa3niesieHre CMECH BOABI U PACTUTEIBHOIO Macjia C IOMOLIBIO LEIUTEIBbHON
BOPOHKH.

e[lonyueHre MUCTUIUTMPOBAHHON BOJABI C TMOMOIIBIO JaOOPATOPHON YCTaHOBKHU
IUISl IEPETOHKU KUIKOCTEM.

ePaznenenre cMecu TepMaHraHara W JMXpoMara  Kajdsg — CrnocoOoM
KPHUCTAJUIU3ALIUH.

¢ B3auMOJENCTBHE JKEJIE3HBIX ONWIJIOK U IOPOIIKA CEPhI IPU HATPEBAHUMU.



e[losiyueHue yriaekucnoro rasa B3aUMOAECHMCTBHEM MpaMopa C KHUCIOTOW U
oOHapy>KeHHE €ro C MOMOIIbI0 U3BECTKOBOI BOJIBI.

eKaTanutnueckoe pasiioKeHUE MEpPOKCUAa BOAOpOoJAa (KaTalau3aTrop — JIUOKCHU]T
Mmapranua (IV)).

e¢O0OHapyKEHHE pacTBOPA IIETOUYH C MOMOIIBIO HHIUKATOPA.

e B3anmojeiicTBrE pacTBOpa NEpMaHIraHaTa Kajaus U pacTBOpa AUXpomaTa Kajus C
PacTBOPOM CyJIb(pUTA HATPHUS.

e B3anmoieficTBre pacTBOpa MepMaHraHaTa Kajaus ¢ aCKOpOMHOBOW KUCIOTOM.

¢ B3anMOICCTBUE XJIOPUJIA JKEJI€3a C KEATOM KPOBSHOM COJIBIO M THIPOKCHUIOM
HaTpus.

eBzaumopeiictue runpokcua xenesa (I11I) ¢ pactBopoM ConsiHON KUCHOTHI.

Jlabopamopnvie onvimul

e AjicopO1ust KyKypy3HBIMU MAJOYKaMH MapOB Maxy4yuX BEIIECTB.

elI3yueHne yCTpONCTBA 3aKUTaJIKU U TIIaMEHHU.

Jomawmnue onvimol

ePa3znenenrie cMecH Cyxoro MOJOKa U peYHOro NeCKa.

eOTCTanBaHUE B3BECH MOPOIIKA JJIs1 YUCTKH IMOCYbI B BOJAE U €€ JCKAHTAIUSI.

e AicopO111si aKTUBUPOBAHHBIM YTJIEM KPACSIIMX BEIIECTB METCH-KOJIBI.

ePacTtBOpeHue B Boje Tabserku acnupuna Y IICA.

e[ IpuroroBieHne N3BECTKOBOM BOJBI U OIIBITHI C HEM.

el 13yuyenue cocraa CMC.

Ilpakmuueckana paboma Ne 4. BruipanmyBaHue KpUCTAUIOB COJHM (JIOMAaITHUMN
AKCIIEPUMEHT).

Ilpakmuueckaa paboma Ne 5. O4ncTKa TOBAPEHHOU COJIH.

Ilpakmuueckas padoma Ne 6. VIzydeHue nporecca KOppO3Hu xKejesa.

I'maBa 4. Paccka3spl o xumum (4uaca)

Yuenuueckaa konghepenyua. «Boiaaronmecs: pyCCKUE yUEHbIE-XUMUKI.

Koukypc cooowenuni yuawuxca. «Moe mM100MMOE€ XUMHUYECKOE BEIIECTBOY
(OTKpbITHE, NOTYYEHUE U 3HAYCHUE).

Konkypc yuenuueckux npoexkmog. KOHKypC NOCBSIIEH M3YYEHUID XUMUYECKUX
pEaKIuu.

TEMATHYECKOE INTAHUPOBAHHUE

No | Conepxanue Kosn-Bo vacoB
TEOpHs MTPAKTUKA BCETO
1 | XuMus B IEHTPE €CTECTBO3HAHUS 9 2 11
2 | MaremaTka B XUMHH 8 1 9
3 SIBJICHMS, TPOUCXOJIATITHE C 7 3 10
BEII[ECTBAMHU
4 | Paccka3sbl MO0 XUMHUHU - 4 4
UTOI'O 24 10 34




TemaTnyeckoe MIIAHMPOBAHUE KYPCA BHEYPOUHOM eATEJTbHOCTH «IKCIEPUMEHTAIbHAS XUMHS» 7 KJIacce

Ne Tema Kou- Buas! gessreJIbHOCTH PesyabTarThl
BO Meranpeamernbie (II-no3naBarenbHbie, P- JIn4HOCTHBIE
4acoB peryJjsituBHble, K-KkoMMyHHKATHBHBIE)
I'JIABA 1. XUMUS B HEHTPE ECTECTBO3HAHMUMA (11 yacoB)
Xumus kak 4acth | 1 Becena o ecrectBo3HaHuu kak komruiekce | II:  ¢opmynupoBaTh oTBeTHI Ha Bompockl | dopMupoBaHue MI03HAaBaTENbHBIX
€CTECTBO3HAHUSL. HayK O mpupoze: GU3UKH, XAMHHU, OMOJOTHN | YYUTENs, y4acTBOBaTb B TPYIIOBOH padoOTe; | MHTEPECOB W MOTHBOB, HAIPAaBICHHBIX
[Ipenmer xumuu U reorpaduy; O TOJOXKUTEIEHOM M OTPH- | HCIIOIB30BATh [IPUEMBI paboThI ¢ | Ha wu3yueHue xumuu. DopmupoBaHue
[AaTeTbHOM  BO3JCHCTBMH  YeJlOBeKa Ha | MH(OpMAaIen. YMEHHH COONMIONaTh OUCHUIUIMHY Ha
IpUpoay. K: mmarupoBaTh y4eOHOE COTPYIHHYECTBO C | YPOKE, YBaXKUTEIBHO OTHOCHUTHCS K
IIpesenranus «Texa m BemecrBa. CBOHCTBA | yUUTETIeM W CBEPCTHHKAMH, BIAQJACTH MO- | YUHTENIIO U OJHOKIACCHUKAM.
BCIIECTB KAaK OCHOBa WX MPUMCHEHHUS». | HOJOIMYECKOH M IHAIOTHYECKON (popmamu
JeMoHcTpanus KOJUIEKLIUH pa3HBIX | peuu.
MPEMETOB U3 ATIOMUHUS U WLIIOCTpAMu | P ameKkBaTHO BOCHPUHHMATH HH(OPMAIIHIO
WJeU «CBOICTBA-IIPUMEHEHUEY. YUYUTEINS; COCTABIIATh IJIAH OTBETA; BBITIOJHATH
MOCTAHOBKY y4eOHOW 3ajaud  Ha OCHOBE
COOTHECEHUSI TOTO, YTO YXKE HU3BECTHO
y4alumcsi, 1 TOT0, YTO €€ HE U3BECTHO.
Habmronenune n|l Cnymarotr paccka3 o HaOmomeHnn kak | IT: OpraHU30BbIBAThH CBOIO yuebHyro | opmupoBanue HMHTEJJIEKTyalIbHbIX
JKCIIEPUMEHT  Kak OCHOBHOM METOJE IMO3HAaHUS OKPYXKAIOIIETO | IEATEIbHOCTb; Hay4YUThCS MIPOBOIUTH | CIIOCOOHOCTEH, Yepe3 aHAlM3 M CHHTE3;
METOIbl M3yYEHUS Mupa, 00 YCIIOBUSX TIPOBEICHUS | HAOIIOICHUS. [I03HABATENIBHOIO HHTEPECA; OCO3HAHMS
€CTECTBO3HAHUS U HaOJIOICHUS. Hemonctpanms ydeOHoro | K: mmaHmpoBate ydeOHOE COTPYAHHYECTBO C | EHHOCTH METOAOB HAYYHOTO MO3HAHUS.
XUMHUH 000pyIOBaHUs, WCHOJB3yEeMOTO Ha YpOKax | yUHTEIEeM u CBEpPCTHUKAMU; BIIAJIETD
(u3nKK, XUMHW, OHWOIIOTHH W TeorpadUu. | MOHOJOTHYSCKOW W JHANOTHYecKoi (opmamu
JemoHcTparnust ~ HaOMIOJEHUS  CTPOEHHS | PEeUYH; BhIpaXaTh CBOM MBICIH C JOCTATOYHOM
MJIaMEeHHU. MOJTHOTOM ¥ TOUYHOCTBIO.
P: angexBaTHO BOCHPUHUMATH HWHMOPMAIIHIO
YUYUTEINS; COCTABIIATh IJIAH OTBETA; BBITIOJHATD
nabopatopHylo paboTy U JenaTh BBIBOJABI IO
pe3yJbTaTaM.
[IpakTuueckas 1 W3yunte mpaBmna TtexHuku Oe3omacHoctw | IT: OpraHu30BbIBATH CBOIO yuebHyr0 | @opmMupoBanue [103HaBATEILHOTO
pabota Ne npu pabore B XHMHYECKOM KaOWHETe. | HEATENFHOCTh; YYacTBOBAaTh B TPYIIIOBOH | MHTepeca W MOTHBOB. DopMmupoBanue
«3HaKOMCTBO c Hayuntbecss wx mnpumensats. PaccmoTpers | pabote; coOnromaTh TpaBWiIa TIOBEACHUS U | HABBIKOB  HCIOJB30BaHUS  METOIOB
1a00paTOPHBIM nmabopaTopHOEe O0OpyHOBaHHE. Y3HATh €ro | paboTel C JTa0OpPaTOpHBIM OOOPYAOBAaHHEM B | MCCIEIOBAHUS.
000pyIOBaHUEM. YCTpOICTBO, Ha3Ha4YeHHUE, MpUEMBl | KAOMHETEe  XHMHH;  OCBaWBaTh  HPUEMBI
[IpaBuna TexXHUKH oOpamieHusI. HCCIIEIOBATENILCKOMN 1eATEIbHOCTH.
0e30MmacHOCTHY K: dbopmupoBaTh KOMMYHHKATHBHbBIE
JICUCTBUS, HANpaBJICHHbIE HA CTPYKTYpH-
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poBaHKe HHPOPMALIMH 10 TEME.

P: BBINONHATH 3aJaHUsI B COOTBETCTBUU C
MOCTAaBIEHHON LENbI0; CTPOHWTH ANTOPUTM
JEHCTBUH TIO0 OpPraHM3alMM CBOETO pPabodero
MecTa C YCTaHOBKOW Ha ()yHKIIMOHAIbHOCTH;
BBITIOJTHATH MIPAKTHYECKYIO PaboTy.

[IpakTuueckas Hayuutbcs TIPOBOJUTD HaOmromenus. | I1: OpraHU30BbIBAThH CBOIO yuebnyro | @opmupoBanne [103HaBATEIbHOIO
pabota Ne 2 M3yunTh yCTpOMCTBO CIMPTOBKM U IpaBuiia | ACITEIBHOCTh; Yy4YacTBOBaTb B TPYIIOBOM | MHTepeca U MOTHBOB. DOpMUpOBaHUE
«Habmopnenne 3a oOpamieHns ¢ HarpeBaTeIbHBIME IPUOOpaMu | paboTe; COOMIOJaTh TpaBHJIa TIOBENEHUS U | HABBIKOB  HCIIONB30BAHHUS  METO/OB
ropsmed  cBe4oil. paboThl ¢ JabOpaTOpHEIM 00OpYIOBaHHWEM B | MCCIIEIOBaHMUS.
VYerpoiicTBo u KaOWHeTe  XUMHH;  OCBaMBaTh  IPUEMEI
paboTa CIMPTOBKH» HCCIIEI0BATEIbCKOMN AEATENbHOCTH.

K: dhopMupoBathb KOMMYHHUKATUBHBIE

JICHCTBUS, HAIpPAaBIECHHBIE HAa CTPYKTYpH-

poBaHKe HHPOPMALIHNH IO TEME.

P: BBIMONHATH 3afaHUS B COOTBETCTBHH C

MOCTAaBICHHON IENbl0; CTPOWTH AITOPUTM

JEWCTBUH 10 OpraHM3allid CBOETO pabodero

MecTa C YCTaHOBKOW Ha ()YyHKIIMOHAIBbHOCTD;

BBITIOTHATH MIPAKTHYECKYIO paboTy.
MopnenupoBanue. Becena o mogmemsax kak abctparmpoBaHHbIX | [1: OBIIaJICHNE yYMEHHEM oueHuBath | PopmupoBaHHe MHTEIIEKTYalbHBIX
JlaGopaTopHsIii KOMUI M3y4aeMbIX OOBEKTOB M IPOLECCOB. | MHPOPMAIMIO, BBLACIAT, B HEW IJaBHOe, | ymeHuid. @opMUpoBaHHE CIOCOOHOCTH K
onbIT «Jloruueckoe [To3HakoMuTBCS C MOACIAIMHW B XHMMHH! pa3BUBAIOTCA HaBbIKH BBITIOJIHCHUSA caMOpa3BUTHUIO, CaMOO6paSOBaHI/IIO,
HOCTPOEHHE MaTepHajbHbIe (MOJETH aTOMOB, MOJEKYIN, | JabopaTopHONH paboTBl MO WHCTPYKTHBHOH | MO3HaBaTEIbHBIX HHTEPECOB.
MOJeNH KPUCTAJIOB, alllapaToB M YCTAHOBOK) U | KapTOUuKke U 0(OPMIICHUS €€ Pe3yJIbTaTOB.
HCBUJIHUMOT'O 3HaKOBBIC. P: YMEHHUE OPTaHU30BaAThH BBITIOJTHEHUE 3a;[aH1/11?1
00BEKTA» yuutens. PazBurue HaBbIKOB

CaMOOIIEHKH M CaMOaHaJIN3a.
K: ymenne paboraTh B rpymnmax, 0OMEHHBATHCS
nH(popManuen ¢ 0THOKIACCHUKAMHU

XUMHUYEeCKUE 3HAKU
1 pOpPMyIIBI

Bbecena o XUMHUYECKHX 3JIEMEHTAX,
XIMHYECKHX 3HAaKaX, HX O0OO3HAYCHHUSX,
MPOM3HOIICHHH H WHPOPMALUHU, KOTOPYIO
OHHU HECYT. JemMoHcTpanms
IaPOCTEPHKHEBBIX Mojenei BO/IBI,
YIJIEKUCION0 ¥ CEPHUCTOIO ra3a, METaHa.
M3rorosnenue Mozenei MOJIEKYJ
XUMHUYECKHUX BEIIECTB U3 MJIaCTUIIMHA.

K: (dhopmMupoBaTh HABBIKH y4eOHOTO
COTPYAHMYECTBA B XOJ€ HHAMUBHAYaJbHOU |
IPYIIIOBOW paGOTHL

P: onenuBaTh ypoBeHb BIAJCHUS Y4EOHBIM
JieiicTBreM (OTBeUaTh Ha BOIPOC «4TO s HE
3HAIO ¥ HE YMEIO?»).

IT:  BeIBIATH  OCOOGHHOCTH  (KauecTsa,
MPHU3HAKK) Pa3HBIX OOBEKTOB B IpOIEcce HX
paccMarpuBaHusl.

(DOpMI/Ip()BaHI/Ie MOTHUBallMHU K
aHATMTUYICCKON JACATCIBHOCTHU

Xumus 1 pu3uKa

becena 00 OCHOBHBIX ITOJOKEHUSIX aTOMHO-

K: pa3BuBaTth ymMeHHE TOYHO U T'PAMOTHO

dopmupoBaHre YCTONUUBOM MOTHUBALIMK
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MOJIEKYJISIpHOTO  y4eHus. JleMoHcTpauus
KPHUCTAJUTMYECKOTO  COCTOSIHUSI  BEIIECTBa,
KPUCTAJUTNYECKUX perIeToK TBEPIBIX
BelecTB. PaccMaTpuBaroT pacnpocTpaHeHHe
3amaxa  OJEKOJIOHA, IyXOB, IUPQy3HI0
caxapa B BOJe, IIEpMaHTaHaTa Kauusi B
JKeJTaTHHE.

BBIPD@XKAaTh CBOM MBICIH, OTCTaUBAaTh CBOIO
TOYKY 3pEHHS B IIPOLIECCE IUCKYCCHH.

P:  camocrosTensHO ~ OOHapyXuBaTh U
(hopMynHIpoBaTH yaeOHYyI0 mpobiemy,
OIIpeNIeNATh Lellb y4eOHO! e TeIbHOCTH.

IT: comocraBiiATh XapaKTEPUCTUKH OOBEKTOB
[0 OJHOMY WM HECKOJBKUM IpU3HAKAM;
BBISBJISITH CXOJICTBA U PA3IH4Us 00BEKTOB.

K aHAJTU3y U 0000IICHHUIO 3HAHU

8 ArperaTHble Bbecena 00 arperatHbix cocTosHUsX BemiecT: | [I:  ymenme  pabGorate ¢ pasauaaeiMH | PopMupoBaHue MTO3HABATENBHBIX
COCTOSIHHUS ra3oo0OpasHple,  KHMIAKME W  TBEpHAble | HCTOYHUKAMHU uHpopmanuu U | UHTEPECOB u HHTEJUIEKTyalIbHBIX
BEIIIECTB BemlectBa. JlemoHcTpanms BOABI B Tpex | mMpeoOpa3oBhIBaTh €€ W3 OJHOW (OpMBI B | YMEHWH CpaBHEHHMs, aHAIM3a, SIBICHUN 1

arperaTtHelx cocrosiHusx. [IpoBenenue oneiTa | Ipyryro, [aBaThb ONPEACICHUS IIOHATUSAM. | IIPOLECCOB U YMEHHUs JE€NaTh BHIBOJBIL.
10 TEPEIMBAHUIO YITIEKMCIOro Trasa Ha | PasButue 3JIEMEHTapHbIX HaBBIKOB
Becax. IToaroroska cooOreHui 0 | yCTaHaBIUBaHUS NIPUYHUHHO-CJICCTBEHHBIX
MUHepanax. CBsI3eH.
P: pasBuTHe HaABBIKOB CAMOOLEHKH U
caMOaHau3a.
K: yMEHHe CIylIaTh yUuTEns u
OJIHOKIIACCHHKOB,  apryMEHTHUPOBAaTb  CBOIO
TOYKY 3pEHHUSL.

9 Xumus u Becena o reonornueckom crpoeHur muaHetsl | [I:  OpraHuW3oBBIBATE CBOIO  AEATENBHOCTH; | DOPMHUPOBAHHE HHTEIIEKTYANbHBIX H
reorpagus. 3emist: A7po, MaHTHs,  JuTocdepa; | GOpPMYIHPOBATH OTBETHI HA BOIPOCH! YYHUTEINS; | TBOPUECKHX crocobHocCTe,
JlabopartopHslit 3JIEMEHTHOM cocraBe Te0JIOTMYECKUX | OCYIIECTBISTh BEIOOD OCHOBAHMWIT M KPUTEPHEB | MO3HABATEIbHBIX HHTEPECOB
onblT  «M3yueHue COCTaBHBIX 4acTel IuaHeThl. JleMOHCTpauus | Juisi cpaBHEHMs, KJIacCUPUKAMK OOBEKTOB.
rpaHuTa c KOJUIGKIIMA MMHEpAaJoB, TOpHBIX mopon u | K: BiIageTs MOHOIOTHYECKOH M AMATOTUIECKOM
IOMOLBIO FOPIOYMX UCKOIIAEMBIX. (opMamMHu peun; BBIpaXXaTh CBOM MBICIH C
YBEIMUYUTENBHOTO JIOCTAaTOYHOM  IIOJHOTOM U TOYHOCTBHIO;

CTEKJIa» UCTIONB30BaTh ~ pEUYEBBIE  CpPEeACTBA iAo
JIUCKYCCUM U apryMEHTAIH CBOEH MO3UIUH.
P: npunmmare y4eOHyl0 3amady; aaeKBaTHO
BOCIIPHUMATH uHpopManuio YUUTENS;
COCTaBJIATH IJIaH OTBETA.

10 Xumus u becena o xummueckom cocrtaBe kuBou | IT: CaMOCTOSITEITLHO BBLIENATh n | ®opMupoBaHue MO3HABATENBHOTO
Ouonorusi. KJIETKH: HEOPTraHWYEeCKUX M OpTraHMYecKuX | (OopMyIMpPOBaTh  IO3HABAaTENBHYIO  IIeJib, | MHTepeca W MOTHBOB. DopMupoBaHUE
JlabopartopHsit BemecTB.  JleMOHCTpamus — MpPE3EHTAlMM | BBITONHATH TOMCK W OTOOpP HMCTOYHHUKOB | KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH.
OIIBIT «KuBoTHas ™ pacTHTeIbHas KIETKW». | HEOOXOTUMOH napopmanny; | DopMupoBanue YMEHUM CTPOUTH
«Omnpenencune BerinonHeHne 1a00paTOPHBIX OIMBITOB. CUCTEMATU3UPOBATh HHPOPMALINIO; | PACCYKACHUS, aHAITN3UPOBATH.
COJIEpKAaHUS BOJBI (hopMynHpoBaTh mpobiemy; CO3/1aBaTh
B pacTeHMH. AJITOPUTMBl  JIEATENBHOCTH IPU  PELIEHUM
OO0HapyxeHue npo0JieM  TBOPYECKOTO M TIOMCKOBOTO

12




3(1)I/IpHI)IX Maceia B

Xapakrepa.

aneabCUHOBOM K: minaHupoBaTh y4eOHOE COTPYIHHUYECTBO C
KOpKE. YYUTENIEM U CBEPCTHUKAMH.

ObHapyxeHne P: cocraBmaTe mmaH pa0OTHL; BBITIOJHATH
Macia B CEMEHax 3aJ]aHAs B COOTBETCTBHU C IIOCTaBJICHHOMN
MOJICOTHCUHHKA, LENbl0; CTPOUTh AQJITOPUTM JOEUCTBUH IO
Kpaxmaina B OpraHM3aIllil CBOETO paboyero MecTa C
MIIICHUYIHOH MYKEe» YCTaHOBKOU Ha (DYHKIIHOHAIBHOCTb.

11 KauecTBeHHbie Becema o0  kadecTBeHHBIX  peakuusx. | II: OpraHM30BBIBaTE CBOIO JEATEIHHOCTH; | DopmMupoBaHne MTO3HABATETHHBIX

peakluy B XUMHUU JeMoHCTpallMOHHBIH 9KCIEPUMEHT | (hOPMYIIMPOBATH OTBETHI Ha BOMPOCKHI YYUTENs, | mHTepecoB. DopMupoBaHHe  yMCHHUI
«KauecTBeHHass peakiusi Ha KUCJIOPOJ. | 0000maTh UW3YYEHHBIM MaTepuai, JellaTh | CTPOUTH PacCyKICHUs, aHATU3UPOBATh.
KauecTBeHHast peakius Ha YIJIEKUCIBIN Ta3». | BBIBOJBL.
®dopMHpOBaHHE MOHATHS O KadecTBeHHbIX | K: BlajgeTh MOHOIOTHYECKON U AHANIOTHYECKOM
peakusax KaK o peakiusax, | GopMaMu  pedyd; CTPOUTH COOOIICHHS B
BOCTIPHHAMACMBIX ~ OPTaHOJENTHYECCKH C | COOTBETCTBHH C YICOHOH 3a1adci.
TTOMOIIIBIO 3PECHUS, CTyXa, OOOHSIHHUS. P: mnpunmMaTte y4eOHyIO 3amady; aIeKBaTHO
BOCTIPHHAMATH HHPOPMAIHIO YIUTES;
COCTaBIIATh  IUIAaH  OTBETA. OOBSICHATD
PE3yIBTATHI OTIBITOB.
T'JIABA II. MATEMATHUKA B XUMHMU (9 yacoB)

12 OTHOCHTEIbHBIE Crnymarot pacckas YUHATEIIS 00 | K: opranmsoBbBaTh W IUIaHHpOBaTh yueOHoe | DopmupoBaHme MTO3HABATEIBHBIX
aTOMHas u OTHOCHUTEIIFHOW aTOMHOM Macce 3JEMEHTa, | COTPYAHHYECTBO C YUUTEIIEM M CBEPCTHHUKAMH. | HHTEPECOB u HMHTEIUICKTYalIbHBIX
MOJIEKYJIsIpHAS MOJICKYJISIPHOW ~ Macce,  cmocobax  ux | P: ¢popMupoBaTh 1e/icBbIC YCTAHOBKU YUCOHOH | YMCHMI CpAaBHCHUS, aHAJIH3A.

MaccChl onpezenenus mno tabnune /. 1. MeHnaeneeBa | neaTeIbHOCTH, BBICTpauBaTh
1 mo (opmysie BEIIeCTBA KAK CyMMbI OTHO- | MOCJIE0BATEIbHOCTh HEOOXOJHUMBIX OTEparnit
CUTENIbHBIX aTOMHBIX MAaccC, COCTABIIIOMIUX | (aNTOPUTM JEHCTBHA).
BCIIECCTBO XHMMHYCCKUX JJIEMCHTOB. VYuyarcs II: YMETH OCYHICCTBIIATH IMOUCK HGOGXOHHMOﬁ
HaXOJUTb OTH BEJIUYHUHBL. nHpOpManMK 1Mo TabiMIe, OCYIIECTBIIATh
MPOCTEHIIINE XUMHUYECKUE PACUETHI.

13 MaccoBas JIOJISt Becena o wmaccoBoit mome xumudeckoro | K: opraHun3oBbIBaTh M IUTAaHUpPOBaTh ydeOHOe | DopMHpOBaHWE HaBHIKA OCO3HAHHOTO
3JIeMEHTa B JJIEMEHTa B CIIO’)KHOM BEIIECTBE W €€ pacueT | COTPYAHHIECTBO C YUUTEIEM U CBEPCTHHKAMHU. | BBIOOpa Hauboee 3¢ heKTUBHOTO
CJIOYKHOM BeIIeCTBE mo ¢GopMyie BelecTBa. Y4Yarcs HaxOAWTh | P: popMupoBaTh IeNeBBIe YCTAHOBKU YU€OHOH | crocoOa penieHus

dopMynBpl  BemecTBa MO0 3HAYCHHSAM | ACATEIBHOCTH, BEICTPaNBaTh
MAacCOBBIX  JIOJIeli ~ 00pasylImuX  ero | mOCieIOBaTeIbHOCTh HEOOXOJUMEIX OIIeparnit
3JIEMEHTOB. (anropuT™ neiicTBHIA).
II: ymerp oOcCylIEeCTBISATH CpaBHEHHE U
KJIaCCU(PUKAIIMIO 110 3aJaHHBIM KPHUTEPHSIM,
penieHre 3a1a4 1o auropuTMy.

14 Yucrteie BCIIICCTBA BCCCJIa 0 pPas3INYMiAX YHUCTBIX BEIIECTB U II: CaMOCTOSATECIIBHO BBIJCIISTH u (DOpMI/IpOBaHI/Ie IIO3HABATCIIBHOI'O

U CMECHU cMmecelt. JleMoHCTpalust U onucaHue cMeceil | GopMymupoBaTh  TO3HABATENBHYIO  II€Jb; | MHTEpeca U MOTHBOB. DopmupoBaHue
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ra3oo0pa3HbIX (BO3I1yX, NPHPOAHBIA ras),
xuakux (HedTh) W TBepABIX  (TOpHBIE
moponsl, KymumHapHele cmecu u CMC),
CMECel TOMOTEHHBIX M TE€TEPOTCHHBIX.
JeMoHcTpanusi  KOJUIEKLMM  Mpamopa U
WU3JIEJINI U3 HETO.

BBIIIOJIHATH IIOHMCK U OT60p HNCTOYHUKOB

HEeo0XOAUMOH nHdopmanuy;
CHCTEMaTH3HPOBATh nH(OPMALHUIO;
(hopMynHIpoBaTH mpobiemy; CO3/1aBaTh
QITOPUTMBI ~ NEATEIBHOCTH TIPH  PEIUCHUH
npobieM  TBOPYECKOTO M IIOMCKOBOTO
XapakTepa.

K: nmanupoBate y4eOHOE COTPYTHHYIECTBO C
YUUTENIEM U CBEPCTHUKAMH.

P: cocraBiaiate mnmaH paOOTHI;  BBIIOJHSTH
3aJJaHUs B COOTBETCTBUU C MOCTaBJIEHHOMN
LENbI0; CTPOUTh AalTOpUTM JeicTBUil 1O
OpraHM3allil CBOEro pabouyero MecTa cC
YCTaHOBKOH Ha ()yHKIIMOHAJIBHOCTb.

KOMMYHHUKaTUBHOM  KOMIIETEHTHOCTHU.
dopMupoBaHue YMEHUM CTPOUTH
paccyKIeHNUsI, aHATU3UPOBATh.

15 O0beMHas JIOTIS Becena 00 o0vemHON monme kommoHeHTa | [I: CaMOCTOSITETHHO BBIJIETISITH n | ®opmupoBanue yMEHHH CTPOUTH
rasa B CMECH ra3oBOH CMecCH. YdaTcs MPOU3BOANTH pacdeT | GOpMYyIHpOBaTh  IO3HABATENBHYIO  L€JIb; | PAcCyXXICHHUS, aHATM3HPOBATh.
o0beMa KOMIIOHEHTa Ta30BOM CMECH IO €ro | BBINOJHATH IOMCK M OTOOp HCTOYHHKOB
00BeMHOM Hoie U Hao0opoT. JleMoHCTpanusa | HEOOXOTUMOH HHpOPMAIIHH;
JuarpaMMbel  aTMOC()epHOrO  BO3IyXa H | CHCTEMaTH3UpPOBATH nHpopmanuio;
MPUPOTHOTO Ta3a. (hopmymHpoBaTH npobiemy; CO371aBaTh
ITOPUTMBI  JICSITENILHOCTH TNPU  PELICHUH
npobyieM  TBOPYECKOTO M IOMCKOBOTO
Xapakrepa.
K: nyanupoBate y4eOHOE COTPYTHHYECTBO C
YUHUTENIEM U CBEPCTHUKAMHU.
P: cocraBmare maH paboOTHI; BBITIOJHATH
3aJaHUsT B COOTBETCTBHHM C IIOCTABJICHHOM
LEJIBIO.
16 MaccoBas JoJIst Becena o wmaccoBoii mone BemectBa B | K: (hopmupoBaTh KOMMYHHKaTHBHBIE | POpMHpOBaHHE HABBIKOB CaMOAHAI3a 1
BEIIleCTBA B pactBope. OrmpeneneHne pacTBOpUTENsT W | AeHCTBUS, HarpaBJIeHHbIE Ha | CAaMOKOHTPOJIA
pacTtBope pacTBOPEHHOTO BEIIECTBA. VYuatcs | cTpykTypupoBaHue uHpOpManMM ITOJAHHOH
MPOM3BOJIUTE PacueT Macchl PaCTBOPEHHOTO | TEMe.
BEIlleCTBA [0 Macce pacTBOpa M MaccoBoi | P: oco3HaBaTh ydalmumcsi ypOBEHb M KauecCTBO
JIOJIe PAcTBOPEHHOTO BEIIECTBA W JPYyrHe | YCBOSHHMs pe3yJibTaTa.
MO (UKALMOHHBIE pacyeTsl ¢ | II: mpou3BOJILHO U OCO3HAHHO BIAJETh OOIINM
UCIIOJIb30BAHUEM JTHX MOHSTHH. MPUEMOM pelICHHs 3a/1a4
17 IMpakTryeckas BeimonHsor  mpaktudeckyo  pabory ¢ | I OBIIJICHNE yMEHHEM oneHuBaTh | PopMHUpOBaHHE OTBETCTBEHHOT'O
pabora No 3 cobmoeHneM TIPaBUI TeXHUKH | WHPOpMAIMIO, BBIASIATH B HEW TJaBHOE, | OTHOMIEHUS K Yy4€0e, CIOCOOHOCTH K
«[IpuroroBnenue Oe3omacHOCTH. YuaTcs peliaTh pPacueTHbIE | pa3BHUBAIOTCS HaBBIKU BBITIOJIHEHHSI | CAMOPA3BHUTHIO, camMo00pa30BaHuIo,
pacTBOpa C 3ajaaH- 33Ja4M  C  WCIIOJb30BaHMEM  NOHSTHUS | JabopaTopHOW pabOThl 10 HWHCTPYKTHBHOHM | IO3HABAaTENbHBIX HHTEPECOB.
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HOM MacCOBOH
JOJIC  pacTBOpEH-
HOI'O BEILIECTBA»

«maccoBas 0.

KapTo4Ke U 0(OpPMIICHHS €€ Pe3yIbTaTOB.

P: yMeHue opraHu3oBaTh BBIIOJIHEHUE 3aaHUH
yuutens. Pa3BuTue HaBBIKOB

CaMOOLICHKU U CaMOaHaJIH3a.

K: ymenune paborats B rpymmax, 0OMEHHBATHCS
nHpOpMannen ¢ OTHOKIACCHUKAMH

18 MaccoBas JI0JIst becena o uumctom BewmectBe M mnpumecHu. | Ki caymarts apyrux, nObiTaThCsl NpUHHUMAaTh | DOpMHUpOBaHHE YCTOMUMBOI MOTHBALIUM
puMecer Pacuer Mmaccel OCHOBHOTO BEIIECTBA IO | JPYTyl0 TOYKY 3pEHHs, OBITh TOTOBBIM | K OOYYEHHIO Ha OCHOBE alrOpHUTMa
Mmacce BEILIECTBA, COJICPIKAILETO | M3MEHHUTH CBOIO TOUKY 3PEHHS. BBITIOJTHEHHSA 331491
OIpe/IeJICHHYI0 MAacCOBYIO JOJIIO mpuMeced, | P: ¢opmupoBaTe moctaHOBKY yueOHOH 3a1auu
U Jpyrue MoAu(UKAIMOHHBIE pacyeThl C | HA OCHOBE COOTHECEHMS TOrOo, 4YTO YXKe
UCTIOJIb30BaHHEM ITUX MOHATHH. | U3BECTHO U YCBOCHO yYalllUMUCS, U TOTO, YTO
JemoHcTpanus kojuiekuuid «MuHepanasl U | elle HEM3BECTHO.
TOpHBIe  TOpoAbl». M3yuenme cocraBa | [I:  BeIOupare  HaubOonee  3ddekTUBHBIC
HEKOTOPBIX OBITOBBIX M (pAPMAIEBTUUECKHUX | CHOCOOBI pELICHUS 3a1ad.
NPEeNapaToB, COAEPKALINX OINPEACICHHYIO
JIOJIIO IPUMECEH.
19 Pemenne 3amau wu Pemenne pacueTHeIX 3amady Ha moHATHA | [I:  QopMmynmpoBath oTBeTl Ha Bompocsl | DopmmpoBaHue MIO3HAaBaTEJIBHBIX
YIpaKHEHUH 110 «MaccoBas 0N BJIEMEHTa B BEIIECTBE», | YUUTENS; y4acTBOBATh B TPYMNIIOBOM paboTe; | MHTEPECOB M MOTHBOB, HAaIlPaBIECHHBIX
Teme «MaremaTuka «MaccoBas J0JIsi PACTBOPECHHOTO BEIECTBA», | UCIIOIb30BAThH TIPUEMBI paboTsl c | Ha wmn3ydyeHume xumuu. DopMHpOBaHHE
B XUMHI «oOBEeMHast 701 Ta3000pa3HOrO BEIIECTBaY. | MHpOpMAIHeEii. YMEHHH coOmfoaTh [AWMCHMIUIMHY Ha
[MpoBomsaT pacuerhl ¢ ucnoib3oBaHueM | K: mmaHupoBaTh y4eOHOE COTPYIHHYECTBO C | YPOKE, YBAXKHTEIBHO OTHOCHTBCS K
MOHATHH  «MaccoBas J0JI4  3JIEMEHTa B | YUUTCICEM u CBEPCTHUKAMU, BJIaaCTh YUUTEIO U OJHOKIIACCHUKAM.
BEIIIECTBE», «MAcCOBasi JOJII PACTBOPEHHOTO | MOHOJIOTHUECKOH M JWaNorndeckoil opmamu
BEIIECTBAY, «00OBEMHasl JIOJIA Ta3000pa3HOTO | peyH.
BEIIIECTBAY. P: anekBaTHO BoOCIpUHHMATh HH(OPMALHIO
YUUTEIIA, COCTABJIATH IUIAH OTBETA; BBINIOJHATH
MIOCTAaHOBKY Yy4eOHOW 3ajaun Ha OCHOBE
COOTHECEHHS TOTrO, YTO YyXE H3BECTHO
YYaIIMMCSl, ¥ TOTO, YTO ellle He U3BECTHO.
20 Xumudeckue Beictynator ¢ mmau-poekramu. Camum | K pasBuBate  ymeHme — oOMeHHBaThes | DopMHpOBaHME HABBIKOB CaMOaHalM3a U
3arajku COCTAaBIAIOT  3aJadyd C  XHMHYECKHM | 3HaHMSAMH MEXIY OJHOKIACCHUKAMH JUISl | CAMOKOHTPOJIS. dopmupoBaHue

cozepkanneM. OCYIIECTBISIOT TPOBEPKY U
B3aMMOIIPOBEPKY.

npuHATHS  S((GEKTUBHBIX COBMECTHBIX pe-
LIEHUH.

P: xoppexTupoBaTh AEATENHHOCTH: BHOCHTH
W3MEHEHHs B TPOIECC C YYETOM BO3HHKIIUX
TpyaHOCTEH M OMMOOK, HAMEUaTh CIIOCOOBI MX
yCTpaHEHHs.

II:  opueHTHpoBaThCS  Ha
croco0OB penieHus 3a1a4

paszHooOpasue

KOMMyHI/IKaTHBHOfl KOMIICTCHTHOCTH.
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[JIABA III. ABJIEHUS, TPOUCXOJAIME C BEIIECTBAMMH (10 yacoB)

21 Paznenenue Becena o cmocobax pasznenenust cmeceid u | II: OBJIAJICHUE yYMEHUEM oneHuBatsh | PopmupoBaHue OTBETCTBEHHOTO
Cmeceii. CriocoOsbr OUUCTKH BEIIIECTB. JdeMoHcTpanus | nHpopManuio, BBIENATH B HEH IJIaBHOE, | OTHOMLIEHHS K Yy4&0e, CrocoOHOCTH K
paszneneHus HEKOTOPBIX MPOCTEUIINX CIOCOOO0B | pa3BHBAIOTCA HaBBIKH BBITNOJIHEHHUS | CaMOPa3BUTHIO, camMo00pa30BaHNIoO,
cMecen. pazzenenus cMecei: MIPOCEUBaHUE, | Ta0OpaTOpHOW pPa0OTEI TO WHCTPYKTUBHOW | NMO3HABATEIBHBIX HHTCPECOB.
IIpakTnueckas OTCTaWBAaHWE, J[EKAaHTalMsA. DBBIMONHAIOT | KapTOUKE U 0(OPMIICHUS €€ PE3yJIbTATOB.
pabota Ne 4 onbIT «Pa3neneHne cMecu Cyxoro Moioka U | P: yMeHue opranu3oBath BHIIIOJHEHHE 3alaHUN
«BpIpamuBanue pPEYHOTO TIIECKa». 3HAKOMSITCA C XOJOM | y4uTeis. Pa3BuTHE HABBIKOB
KPHUCTAJJIOB COIIN» BBITIOJTHEHHS TIPAKTHIECKON pabOTHI. CaMOOIICHKH M CaMOaHaJIn3a.

K: ymenue paboraTs B rpymnmax, 00OMEHHBAThHCS
nH(opManme ¢ 0THOKIACCHUKAMHU

22 OuIbTpOBAHUE. JleMOHCTpHpYIOT 9KCHEPUMEHTHI mo | II: OpraHU30BHIBAThH CBOIO yueOHyto | dopMupOBaHHE HMHTEIUICKTYAJIBHBIX U
JlaGopaTopHsIii (UIBTPOBAHMIO, pa3leieHHe CMECH BOJBI U | JESTeNIbHOCTh; COOJIONATh MPaBHiIa MOBEJACHUS | TBOPUECKHUX crocobHocCTe,
OIIBIT peyHoro necka. BBIMONHAIOT 1a00paTOpHYIO | M PabOTHI C J1abOpPaTOPHBIM O00OPYIOBaHUEM B | OTBETCTBEHHOTO OTHOLICHMSI K
«HzrorosneHue pabory. Ilo H3roTOBJEHHIO MaplieBbIX | KaOMHETe  XHMHUHM;  OCBauBaTh  IPHEMBbI | OOYyUCHHIO.
0OBIYHOTO u HOBA30K KaK CpEeACTBA HWHAMBUAYAIIbHOW | UCCIENOBATENBCKOMN NEATEIbHOCTH.

CKJIa{4aToro 3aMTBl B Iepuox snuaemuu rpummna. | K: mmanumpoBaTh yueOHOE COTPYAHHYECTBO C
¢buIHTPOB u3 Beictynnienus ¢ goknagamu «lcropus Bo3- | yuuTeneM U CBEPCTHHKAMU.
(GUIBTPOBATLHOM HUKHOBEHUS IPOTUBOTa3a» P: BBIMOMHATH 337aHUSA B COOTBETCTBHH C IO-
Oymarn HIH CTaBIEHHOM  LENbI0; CTPOUTH  AITOPUTM
OyMakHOU NEHCTBUH TIO0 OpPTraHW3AIlMH CBOETO pabodero
caneTkn. MecTa C YCTaHOBKOW Ha ()YyHKIIMOHAIBHOCTD;
IUIAHUPOBAaTh  CBOK  JEATENBbHOCTh  IOJ
PYKOBOJICTBOM YUHTEIS.
23 AncopOrus JleMoHCTpHPYIOT 9KCIIEPUMEHTHI mo | IT: OpPTraHU30BHIBATH CBOIO yuebHyto | @opMupoBaHHE OCO3HAHUS IIEHHOCTHU
a7COPOIIMOHHBIM CBOMCTBaM | AEATENbHOCTh; (OPMYJIMPOBATH OTBETHl Ha | 37I0pOBOro W  Oe3omacHoro obOpasza
AKTUBHUPOBAHHOTO YIS, W3ydaroT | BONPOCH! y4YUTENsl; y4acTBOBATh B TPYIIOBOH | JKHU3HU.
npotuBoraz u ero ycrpoiictBo. Crasat | pabore; 0000mars W3y4eHHbIH Marepual,
ONBITHI:  «AzCOpPOIMsT ~ aKTHBMPOBAHHBIM | JIeNaTh BHIBOJBI.
YTJIEM KpacsIiX BEIECTBY K: BnageTs MOHONOrH4eCKON U AMaTOrHyecKon
¢opmaMu  peuw; CTPOWTH COOOLICHUS B
COOTBETCTBHH C YIeOHOH 3a/1aUci.
P: npunumarh y4eOHyro 3amady; aaeKBaTHO
BOCTIDHHUMATh uHpOpPMAIHIO YUUTENs;
COCTaBIIATH IUIaH OTBETA.
24 Juctumnsuus, wid JeMoHCTpUpYIOT JKCIIEPUMEHTHI mo | II: OPTaHU30BBIBATH CBOIO yaebHyo | @opMHUpOBaHUE OCO3HAHHUSA IEHHOCTH

MEPETOHKA

IMOJIYYCHUIO HHCTHJ’[J’[HpOBaHHOﬁ BOIObBI C
MOMOIIBI0  JTaOOpaTOPHOW YCTAHOBKH JJIS
MEPEroHKH  JKUAKOCTEeH.  OCYIIECTBIISIOT
paslielieHHe  CMecH ~ IepMaHraHara W

JIESITENIPHOCTD;,  (DOPMYJIIMPOBATH OTBETHl HA
BOIIPOCHl YYMTENSl; y4acCTBOBaTh B I'PYNIIOBOM
pabore; 0000mare W3yYeHHBI MaTepua,
JCJ1aTh BBIBOBI.

3M0pPOBOTO U
JKU3HU.

Oe3omacHoro  oOpasa
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JUXpoMara KaJus crocobom
KpHUCTaUTH3aluy. JleMOHCTpalus KOJIEKIINT
«HedTp 11 HEPTETIPOTYKTHI».

K: BrameTs MOHOIOTHYECKOH U JHATOTHYSCKOHN
dbopMamMH  pedH; CTPOUTH COOOIICHHUS B
COOTBETCTBHH C YIeOHOH 3a/1adei.

P: mpuHmMaTe y4eOHyIO 3amady; aIeKBaTHO
BOCTIPHHAMATh HH(OPMAIIHIO YIUTEIIS.

25 OO6cyxneHne Brictymator ¢ muHM-ipoekTamu 1o | K: pa3sBuBath yMmeHHMEe TOYHO M TIpaMOTHO | PopMHpOBaHHME YCTOMUMBON MOTHBALUH
pE3yNbTaTOB pe3ysipTaTaM OMBITOB, C COOOIICHWAMH IO | BBIp@XaTb CBOM MBICIH, OTCTaWBaTh CBOIO | K OOYYCHHIO Ha OCHOBE alrOpHUTMa
MPaKTHYECKOH teme «Kpuctamier». JlemaloT BBIBOABL | TOYKY 3pEHHS B TPOIECCE  UCKYCCHH, | BBIIOJIHCHHUS 3aJaqM.
paboter  Ne 4 0O0600mmaroT MaTepHal. BBICTYIIaTh C COOOIICHUAMH.

«BsIpanuBanue P: BHocuTh HEOOXOOWMBIE JIONOJIHEHHS |
KPHUCTAJJIOB COJIH KOPPEKTHBEI B CIOCOO0 JEHWCTBHSA B Cilydyae
PacXOXAEHUs 3TallOHA, PealbHOro ACUCTBUS U
€ro NMpoJyKTa.
I[I: yMerp oOcCylIeCTBISTH CpaBHEHHE U
KIacCH(UKAIMIO N0 3alaHHBIM KPUTEPHIM

26 IMpakTHdeckas Bemonusror  mpaktudeckyto  pabory ¢ | II: cobmomaTe npaBuiia noseneHus u pabotel ¢ | dopmupoBanHue MIO3HABATEIBHOTO
pabora Ne 5 coOoieHneM TIPaBUII TEXHUKH | JJaOOpaTOpHBIM 00OpyJOBaHMEM B KaOMHETE | MHTepeca W MOTHBOB. (DPopMHpOBaHHE
«O4ncTKa  TOBa- 6ezomacHocT.  OMHCBIBAIOT ~ pE3YNbTaT, | XHMUH; OCBaMBaTh NIPUEMbI | HABBIKOB  HCIIOJNB30BAHHS  METO/OB
PEHHOH COII» JIETat0T BBHIBOBI. MCCIIEI0BATEIbCKON JEeATeNIBHOCTH; | MCCIEIOBAaHMA, YMEHUsS aHaJIH3UPOBATh

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh  IO3HA- | YBHICHHBIEC OIIBITHI
BaTENbHYIO 1IETIb.

K: cTpouth COOOIICHHS B COOTBETCTBHH C

ydeOHOIl 3ajaueil; HCHONB30BaTh peueBbIC

CpeacTBa JUISI AWCKYCCHMH W apryMeHTaluu

CBOEH MO3ULINN.

P: co3pgaBath  anropurMm = JEHCTBUM IO

OpraHM3allid CBOEro pabouero Mecra C

YCTaHOBKOH Ha (hyHKIIMOHAIBHOCTH;

BBITIOJHATH MIPAKTHYECKYIO PaboTy.

27 [MpakTryeckas Bemonustor  mpaktudeckyto  pabory ¢ | II: cobmomaTs nmpaBuiia noseneHus U pabotsl ¢ | dopmupoBanue MI03HABATEIEHOTO
pabora Ne 6 co0ioieHreM TIPaBUII TEXHUKH | JJa00OpaTopHBIM 00OpyZOBaHHMEM B KaOHMHETe | MHTepeca M MOTHBOB. (PopMupoBaHHE
«zyuenne 6esomacHoctn.  ONKCBIBAIOT ~ pe3ynbTar, | XHUMUH; OCBauBaTh NIPUEMbl | HABBIKOB  HCIIOJNB30BAaHHS  METOJIOB
nporecca KOppo3un JIETal0T BHIBOBI. HCCIIeI0BaTEIbCKON JIeATeNIbHOCTH; | MCCIeIOBaHMs, YMEHUsl aHaJIM3UPOBaTh
Kenesan CaMOCTOSATENIFHO  (OPMYNHPOBaTh  IO3HA- | YBUICHHBIE OIBITHI

BaTEIbHYIO 1Eb.
K: crpouthb cooOmIieHWsI B COOTBETCTBUU C
y4eOHOW 3amadeif; HCIIOJIb30BaTh peueBbIe
cpencTtBa NS JTUCKYCCHH W apryMEHTAaIluu
CBOCH MO3UIIHH.
P:  cosmaBath

ANroOpuTM  JAEUCTBUHA 1O
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OpraHu3zanym CBOCTO pa6o'{er0 MeCrta C

YCTaHOBKOM Ha (YHKIIMOHAJIBHOCTD;
BBITIOTHATH IPAKTHYECKYIO PaboTy.

28 XuMu4eckue Hemonctpanust  ycrpoiictBa  kuciotHoro | IT: OpraHU30BbIBAThH CBOIO yueOHyro | opMupOBaHHE WHTEIDICKTYAIBHBIX U
peaknyu. Y CIOBHA OTHETYILUTES. JIeMOHCTPHUPYIOT | NEATENBHOCTh; (DOPMYJIMPOBATH OTBETHI HA | TBOPUYECKHUX CIIOCOOHOCTEH.
IIPOTEKAHHUS u oKcnepuMeHT — «BydakaH — Ha  CTOJIE»; | BONPOCHI YYHTENS; y4acTBOBaTh B IPYNIOBOH
TIpEeKpaIIeHUI B3aWMOJICHICTBAE  JKENIE3HBIX ONIJIOK U | pabore; (dbopmynHpoBaTH npobiemy;
XMUMHUYECKHX MOPOIIKA CEPhl IIPH HATPEBAHUH; MOIYyYECHHUE | BBINOJIHATH PE(UICKCHIO CIOCOOOB M YCIIOBHI
peakuui YIJIEKHACIOTO rasa B3aUMOJICHCTBUEM | AEUCTBUS, KOHTPOJIb U OLIEHKY Ipolecca U

Mpamopa ¢ KUCJIOTOH M OOHapy>KEHHE ero C | pe3yJIbTaTOB AEATEIbHOCTH.

MOMOILBIO U3BECTKOBOM Bogbl. | K: mulanupoBare y4eOHOE COTPYTHHYECTBO C

Pa3zpabareiBaloT anropuTM H3rOTOBJICHMS | YUUTEJIeM M CBEPCTHHKAMM;  BIAJeTh

CaMOJIETIbHOTO OTHETYIIUTENS. MOHOJIOTUYECKON M JAHAIOrH4YecKoil hopmamu;
UCTIONB30BaTh ~ peueBbleé  CpeAcTBa Ui
JUCKYCCUM U apIyMEHTAIUH CBOEH MO3HUIUH.
P: cocraBmaTe mimaH oTBeTa; (HOPMYIHPOBATH
yueOHyIO0 33/1a4y Ha OCHOBE COOTHECEHHS TOTO,
YTO y’KE€ U3BECTHO y4alllUMCs, M TOTO, YTO €Il
HE M3BECTHO.

29 IIpusHaku JeMOHCTpHpYIOT skcriepuMenTs! | [1: cobmonaTh nmpaBmia moBeneHNs U paboThl ¢ | POpMHUPOBaHHE HMHTEIUICKTYaJIbHBIX U
XMUMHYECKHX «[lmameHHBIlt 1mIap», MOIy4YeHHE Ocajgka | JabOpaTOpHBIM O0OpYZOBaHHEM B KaOWHETE | TBOPUECKHX CHOCOOHOCTEH.
peaxuii. ruapokcunaa meau (II) peakumedr oOmeHa, | XUMUH; 0oCBauBaTh npuemsl | PopMHUpOBaHHE II03HABATEIbHBIX
JlaGopaTopHsIii BO3TOHKa 0J1a, BBIJCJICHHE Ta3a M3 PacTBO- | HCCIIENOBATEIbCKON AEATENbHOCTH; OCYIIECTB- | HHTEPECOB M MOTHBOB, HAIPaBICHHBIX
OIIBIT pa. Bemmonssitor onbiT «I[Ipuroropnenue nu- | nATh  pediekcHo  COcoO0OB M YCIOBHMH | Ha M3yYeHHE XUMUHU.

«B3aumopneiicteue MOHa/1a». BBIONHAIOT 1Ta00paTOPHBII ONBIT. | AEHCTBHS, KOHTPOJIb M OICHKY IIpolecca M
YKCYCHOM KHCIIOTBI Pe3yIbTaTOB AESITEIHHOCTH.
C MHUTHEBOM COAOU K: mmanupoBath y4eOHOE COTPYAHHUYECTBO C
(runpoxapboHaTOM y4uTeNleM M CBEPCTHHKAMHU;  BIAJAETh
HaTpus). YOajeHue MOHOJIOTUYECKOH M JANAIIOTHYECKOH (opMamu
ISITEH OT pacTBopa pedu; BBIpaXKaTb CBOM MBICIH C JOCTaTOYHOMN
Hona» MOJIHOTOM ¥ TOYHOCTBIO.
P: npunmmare y4eOHylo 3amady; aaeKBaTHO
BOCIIPUHUMATh UH()OPMALIUIO YUUTEIIS.

30 O6cyxaeHue Brictymaror ¢ MuHH-poektamu 1o | Ki pasBuBaTh yMeHHEe TOYHO M TpaMoTHO | PopMHpOBaHHE YCTOWYHMBOI MOTHBAIMH
PE3YIBTATOB pe3yiabTaTtaM OINBITOB, C COO6H_ICHI/IHMI/I 1o BbIpaXXaTb CBOW MbIC/IIM, OTCTauBaThb CBOIO K 06yqumo Ha OCHOBC aJIroputMa
MIPAKTUIECKOI Teme «Paspymenne wmeramioBy. JlemaroT | TOUKy 3peHHs B Tpolecce IWCKYCCHH, | BBIOJHEHHUS 3a/1adH.
paborer  Ne 6 BEIBOZIBI. O000IAOT MaTeprall. BBICTYIIaTh C COOOIICHUAMH.

«3yuyenue P: BHOCHMTH HEOOXOAWMBIE MOMOJHEHUS U

mporecca KOppo3uu
Kesezan

KOPPEKTHBBI B CIIOCOO MJEWCTBUS B CiIydae
PAacXOX/IE€HUs TAJIOHA, PEaIbHOrO ACUCTBUS U
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€ro MpoJyKTa.
II: ymerp OCYIIECTBIATH CpaBHEHUE U
KJIaCCH()MKAIMIO TI0 3aJaHHBIM KPUTEPUIM

I'JTABA IV. PACCKA3bI IO XMMMH (3 yaca)

31 VYyenunueckas Brictynmaror ¢ coobmenmaMu u 3ammuroi | [I: ocymecTBIATh MOMCK M OTOOP MCTOYHHUKOB | DPOpMHUpOBAaHME WHTEIICKTYaIbHBIX H
KOH(pepeHIHs npeseHTanuid. Berymaior B mHCKyccum, | HEOOXOTUMOH nHPOPMALINH; | TBOPUECKUX crocoOHOCTEH,
«Bpraromuecs 00CyXIatoT pas3nuIHbIC MIO3UINH, | CHCTEMAaTHU3NPOBAThH UH()OPMAILNIO; | OTBETCTBEHHOTO OTHOIICHUS K
pyccKHe yUCHBIE - AHATM3UPYIOT nHpopmanuio, JenaroT | GpopMynHpoBaTh NpoOIEMy; YYacTBOBaTh B | OOYyYCHHMIO; MO3HABATEIHFHOTO HHTEpeca
XAMUKH» BBIBOZBI. rpymmoBoid  pabore; 0000mare W AeNaTh | U MOTHBOB

BBIBOJIBI T10 H3YYEHHOMY MaTepHaly.

K: oOMeHHMBaTbCcSI MHEHUSIMU B Iape; CIIyIIaTh
OJTHOKJIACCHUKOB W TOHUMAaTh HX IO3MIHIO;
HaXOaUuThb OTBEThI Ha BOIIPOCHI,
(hopmynTUpoBaTH UX.

P: npunnmare y4eOHyro 3anauy; aJeKBaTHO
BOCIIPUHHUMATh uH(popManuio YUUTEIIS;
COCTaBJIATH IUTAH OTBETA; COCTABIIATH BOIIPOCHI
K TEKCTy, pa30MBaThb €ro Ha OTHACNIbHbBIC
CMBICIIOBBIE YacTH; OCYIIECTBIISITH IOCTAHOBKY
y4eOHOM 331241 Ha OCHOBE COOTHECEHHS TOTO,
YTO YK€ W3BECTHO yYAIIUMCS, M TOTO, YTO CIIe
HE M3BECTHO.

32 Konkypc Beictynator ¢ cooOmenusMu u 3amuTtoi | [1: ocymiecTBiIsTh MOUCK M OTOOP MCTOYHHMKOB | DOPMUPOBAaHUE HMHTEIUICKTYAIBHBIX U
co00IeHNH npeseHranui. Berynaior B JMCKYCCHUM, | HEOOXOAMMOMN nHpopmanuy; | TBOPUECKUX crocobHoCTEH,
ydammxcs «Moé O6Cy)KI[aIOT Pa3INIHBIC IIO3U1UH, CUCTEMATHU3UPOBATH I/IH(i)OpMaHI/IIO; OTBCTCTBCHHOT' O OTHOLICHHUA K
mobumMoe aHATM3UPYIOT UHPOPMAILIHIO, JenaT | GopMyaupoBaTh MpoOieMy; y4acTBOBaTh B | OOYYEHHIO; MO3HABATEIILHOTO HMHTEpeca
XUMHUYECKOE BBIBO/IBI. rpynmnoBoii pabore; 0000mare u JAenaTh | ¥ MOTUBOB
BELLECTBO» BBIBOJIBI 110 U3YYEHHOMY MaTepuay.

K: oOMeHMBaTbCS MHEHUSIMH B T1ape; CIIyIIaTh
OJHOKIIACCHUKOB M MOHMMAaTh MX MO3ULUIO;
HaXOJUTb OTBETHI Ha BOIIPOCHI,
(hopMyTHpOBaTH UX.

P: npunmmare y4eOHylo 3amady; aaeKBaTHO
BOCTIDHHUMATh HHPOPMALIHIO YUUTENs;
COCTaBIIATH IJIAH OTBETA; COCTABIATH BOIIPOCHI
K TeKCTy, pa30uBaTh €ro Ha OTIEIIbHBIE
CMBICIIOBBIE YaCTH; OCYIIECTBIISTH TOCTAHOBKY
y4eOHOI1 3a7ja4i Ha OCHOBE COOTHECEHHS TOTO,
YTO yXK€ M3BECTHO YYaIIUMCS, U TOTO, YTO eIle
HE U3BECTHO.
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33,34 | Konkypc 2 Beictynator ¢ 3ammuramu  npe3eHTauuil, | I1: ocymiecTBisITH MOUCK M OTOOP MCTOYHHMKOB | DOpMHpOBaHME HMHTEIUICKTYAIBHBIX H

YUEHUYECKUX MHHHU-TIPOEKTOB. BcTynailor B aMCKyccuM, | HEOOXOAMMOU nHpopmanuy; | TBOPUECKUX CIOCOOHOCTEH,
HPOEKTOB, 00CyXKIaroT pazIHYHBIC MO3ULUH, | CHCTEMaTH3UPOBATh nH(OpPMAIHIO; | OTBETCTBEHHOTO OTHOILCHUS K
MOCBSIICHHBII AQHATN3UPYIOT nH(pOPMAIHIO, IenaoT | GopMyIHpOBaTh IPOOJIEMY; Yy4acTBOBaTh B | OOYYCHHIO; ITO3HABATEIBHOIO HHTEpeca
HCCIICAOBAHISM B BBIBOIBI. rpymmoBoid  pabore; 0000mare W AeNaTh | U MOTHBOB
obnactu BBIBOZIBI 110 H3yYCHHOMY MaTepHAIy.
XUMHYECKHX K: oOMeHHBaTBhCS MHEHHAMH B Tape; CIIyLIaTh
peakumit OJJHOKJIACCHUKOB W IIOHMMATh HX IO3HLUIO;

HaXOJHUTh OTBETHI Ha BOIIPOCHI,

(hopmynupoBaTh UX.

P: npunnmare yweOHyro 3anauy; aJeKBaTHO
BOCIIPHHUMATH uHdopmanuio YUUTeNs;
COCTaBJIATh IJIaH OTBETA; COCTaBNIATh BOIPOCHI
K TEKCTy, pa30MBaThb €ro Ha OTJACNIbHbBIC
CMBICIIOBBIE YacTH; OCYIIECTBIISITH IIOCTAHOBKY
y4eOHOH 331241 Ha OCHOBE COOTHECEHHS TOTO,
YTO YK€ W3BECTHO yYalIUMCS, H TOTO, YTO CIIe
HE U3BECTHO.
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