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IosicHuTeIbHAS 3alIUCKA
JlononHurenpHas oOpa3zoBaTelbHas MPOrpaMMa €CTECTBEHHOHAYYHOM HaIlpaBJIEHHOCTH

«}OHBII XUMUK» aapecoBaHa oOydaromuMmes /-ro kiaccoB MKOY«Anbsirmxkepckas COLI».
[Iporpamma Kypca pa3zpaboTana Ha OCHOBE CIEIYIONMX HOPMATHBHBIX TOKYMEHTOB:

o denepanpubiii 3akoH oT 29 nexabps 2012 1. Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit ®enepanun» (B pea. Genepanbubix 3akoHOB 0T 08.06.2020 Ne 165-D3);

e @epepanbHbli TOCYAAPCTBEHHBIN 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETo
oOpa3oBaHus, YTBEPKACHHBIA TpUKa3oM MuUHUCTEpCTBA 00pa3oBaHUA W HAYKH
Poccuiickoit ®@enepanuu, ot 17 nexadps 2010 r. Ne 1897 «OO6 yTBepxkaeHUU H
BBEJICHNM B JIeliCTBHE (eAepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHjapTa OCHOBHOTO o0mero oOpazoBanus» (B pen. IlpukazoB MwuHOOpHayKu
Poccum ot 29.12.2014 Ne 1644, oT 31.12.2015 Ne 1577);

e [lpumepnas ocHOBHas oOpa3zoBaTelibHasi MPOrpaMMa OCHOBHOTO O0IIIET0 00pa3oBaHUs
(B pemakuuu mnpotokoia Ne 1/20 or 04.02.2020 r. d¢enepanbHOro yueOHO-
METOAMYECKOTO 00bEIMHEHUS TI0 00IIeMy 00pa30BaHHMIO);

o Komupukaropa 3JIeMEHTOB COJCpKAHUSA M TPEOOBAaHWUI K YpPOBHIO MOJITOTOBKH
oOy4arommxcsi, OCBOMBIIMX OCHOBHBIE  0O0IIE0Opa3oBaTeIbHBIE  MPOTPAMMEI
OCHOBHOTO 00111eT0 00pa3oBaHus;

e Cneuudukauud KOHTPOJBHBIX M3MEPUTEIBHBIX MAaTEpPHAIOB [UIS MPOBEICHUS
OCHOBHOT'O TOCYJapCTBEHHOIO0 JK3aMeHa Mo 0011eo0pa3oBaTeIbHbIM IpeIMeTaM
oOy4aroluxcsi, OCBOMBIIUX  OCHOBHBbIE  00II€00pa3oBaTeNbHbIE  MPOTPAMMBI
OCHOBHOTO 0011er0 00pa3oBaHus;

e Agtopckas mporpamma O. C. T'abpuensHa «Xumusa. 7-9 kmaccel. MeToauuyeckue
pekoMeHmanuu W pabouas mnporpamma. DK T'OC»/O.C. T'abpuensH, A.B.
Kynumosa—M.: [Ipoda,2016r.

B coorBerctBun ¢ TtpeboBanusmu DI'OC BHeypouHas JESTEIBHOCTH OCHOBHOTO
oOrmiero oOpa3oBaHusi OpPraHU3yeTCs] MO0 OCHOBHBIM HAMpaBIIEHUSM Pa3BUTHS JTUYHOCTH:
JyXOBHO-HPABCTBEHHOE, (DU3KYJIbTYPHO-CIOPTUBHOE U O3JJOPOBUTEIBHOE, COIHAIBLHOE,
OOIIEMHTEIJIEKTyalIbHOE,00IIeKYIbTYPHOE.

[IporpamMmma BHEYpOUHOI NEeSATEIbHOCTU «3aHUMaTeNbHas XUMUSD» OTpa)kaeT
coJlep’kaHue MPEAMETHBIX TeM, JaeT paclpe/eleHre YUYeOHbIX YacoB IO paszjesiaM Kypca u
MOCJIEIOBATENIBHOCTh UX M3YYEHHUS C YYETOM MEXIPEIMETHBIX WU BHYTPHUIPEIMETHBIX
CBS3€H, JIOTHKU y4eOHOTO MPOoIlecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaronuXcsi, Oonpeaeser
MUHUMAaJIbHBIA HA0OP MPAKTHUYECKUX PaOOT U OMBITOB, BHITOTHSAEMBIX 00yYarOIIUMHUCS.

HoBu3Ha nanHO# aBTOPCKOW KOMOMHHMPOBAHHOUM pa3pabOTKH 3aKiIOYaeTcs B OTOOpE U
HOBOM CTPYKTYPUPOBAHUH COJIEPKaHUS, HCIIOIb30BAHUN HOBBIX METOJIOB OOYUYECHHMS, & TAKXKe
B COUETAHMHU PA3NUYHBIX (POpM pabOTHI ¢ OMOPOI Ha MPAKTHUECKYIO AEATEIbHOCTb.

AKTYaJbHOCTb. OTIUYUTENBHON YEpPTOMl COBPEMEHHON KU3HU SIBISIETCS AKTUBHOE
BHEJIPEHHE JOCTMKEHHM XUMHUM B TEOPUIO U TPAKTHKY HCCIEJI0BAaHUSA PA3JIUYHBIX
NPUPOJHBIX siBleHUM. [IpakThueckass HampaBIEHHOCTh M3y4aeMOro MaTepuana JenaeT
JAHHBIM KypC aKTyaJbHBIM. Y4Yalluecs COBEPLICHCTBYIOT YMEHHUs B HCCIENOBATEIIbCKON
NESTEIIbHOCTH, OCO3HAIOT MPAKTUYECKYI0 LEHHOCTh XHWMHUYECKMX 3HAaHUM U HX
OOIIEKyJIbTYPHOE 3HAYCHUE.



IlepcnexkTtuBHOCTL Kypea. Ilpeanaraemas mnporpaMMa HOCUT — OOYYarOIIMM,
pa3BUBAIONIUN XapakTep. SBiseTcs HeOOXOAUMOU i y4alluxcsi OCHOBHOM CTYINEHH, Tak
KaK CIOCOOCTBYET Pa3BUTHUIO MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEN ydalluxcs Yyepe3 YCBOEHHUE
QIrOpUTMa  HAYYHOIO  HCCIEAOBaHHA W (OPMUPOBAHHUS  OMNbITA  BBIIOJHEHHUSA
HCCIIEI0OBATENbCKOTO MpOEKTa (YyMEHHE CTaBUTh MpodieMy, paboTaTh C HCTOYHHUKAMM,
MIPOrHO3UPOBATh PE3YJIbTAT, JA€TaTh apryMEHTUPOBaHHbIE BbIBOABI). [Iporpamma pacmupser
Kpyro3op UIKOJBHHUKOB, IOBBIIIAET BOCIUTATENIbHBIA MOTEHUUAT OOy4YeHHUs, IO3BOJIAET
MOBBICUTH YYEOHYIO MOTHBAIMIO YYAILIUXCS U MPOBEPUTH CBOU CIIOCOOHOCTH B €CTECTBEHHO-
oOpa3zoBaTesnbHON obnactu “xumus”. Co3laHue Ha 3aHATHUAX CUTYyallMil akKTMBHOI'O MOUCKA,
MPENIOCTaBICHUE BO3MOXHOCTU CJAENaTh COOCTBEHHOE «OTKPBITHE», 3HAaKOMCTBO C
OpUTMHAJIBHBIMU  MYTSAMU  PACCYXJCHUW, OBJIAJICHUE HaBbIKAMHU HCCIIEJOBATEIbCKON
JeSITEIbHOCTU TO3BOJIAT OOYyYaroIMMCSl peaqn30BaTh CBOM BO3MOXHOCTH, MPHOOpECTH
YBEPEHHOCTb B CBOUX CHJIAX.

Henp mporpamMMmpl: CcO3/l1aHH€ YCIOBUHM ISl Pa3BUTHS PAa3HOCTOPOHHHX HHTEPECOB U
CIIOCOOHOCTEN O00yUarOIINXCS yepe3 3HAKOMCTBO C HAy4YHBIMU METOJAMH TIO3HAHMS,
OpraHM3aIUI0 UCCIIE0BATENbCKON IeATEIbHOCTH; (DOPMHUPOBAHUE Y YUALIUXCSI yCTOHYMBOTO
MHTEpeca K MPEeIMETY «XHUMHUSI».

3apaum:

® [I03HAKOMUTH yYalIUXCs C BAXKHEUITUMU HANPABJICHUSMHU MMO3HAHUS U UCIIOJIb30BAHMUS

W3BECTHBIX UM BEIIECTB U XUMUYECKUX SBJICHUH;,
® pacIIMPUTh NPEJICTABICHUS YUaIIUXCS O BEIIeCTBAX, X CBOMCTBAX, PO B MPUPOJIE U
KHU3HU YETIOBEKa,;

® HAy4UTb IIKOJIHHUKOB OE30MMaCHOMY U SKOJOTHYECKH TPAMOTHOMY OOpaIIeHUIO C

71a60paTOpHBIM 000PYAOBAHUEM U XUMUYECKUMU BEILIECTBAMU;

e chopmupoBaTh 3JEMEHTapHbIE YMEHHUS, CBSI3aHHbIE C BBINOJHEHUEM Y4eOHOTO

71a00paTOPHOTO IKCIIEPUMEHTA (MCCIeIOBAHNA);

® pa3BUTh HAONIOATENBHOCTh, YMEHHUE pAaCCyXIaTh, aHAJIU3UPOBaTh, JOKA3bIBATh,

peniath y4eOHyIo 3a1auy;

® BOCIIUTATh YBEPEHHOCTH B ce0€ U OTBETCTBEHHOCTH 3a PE3yJIbTAaThl CBOCH

NeSITEIbHOCTH;
® UHTErpUpOBATh 3HAHUS O MPEAMETaM €CTECTBEHHOTO IIUKJIa OCHOBHOM IIKOJIBI Ha
OCHOBE Y4E€OHOU TUCIUTUTHHBI « XUMHUSD.
Oco0eHHOCTH peasin3alui MPOrPpaMMBbl

Copepxanue Kypca HMeeT OCOOEHHOCTH, OOYCIOBJICHHBIE, BO-TIEPBBIX, 3aJadyaMu
pa3BuTHsl, 00y4eHUS U BOCIIUTAHUS YUYAIINXCs, 33JJaHHBIMU COITUAIBHBIMU TPEOOBAHUSIMH K
YPOBHIO Pa3BUTHS MX JIMYHOCTHBIX W MO3HABATEIbHBIX KAa4€CTB; BO-BTOPBIX, MPEIMETHHIM
COJIEp’)KaHUEM CHUCTEMbI OCHOBHOTO O0IIer0 0Opa3oBaHUs; B-TPETbUX, IMCUXOJIOTUYECKUMHU
BO3PACTHBIMU OCOOEHHOCTSIMH 00Y4YaeMBbIX.

Bunasl nesstenbHOCTH:
- IO3HABaTEJIbHAA JEATEIbHOCTh
- TPOOJIEMHO-TIEHHOCTHOE OOIICHHE
- IPOEKTHAs AEATEIbHOCTD
- UTPOBAasi JESATEIbHOCTh

@®opmbl OpraHu3aliy MO3HABATENBHOW AEATEILHOCTH O0yYaromuxcs MOJOUpaloTCs B
COOTBETCTBMM C  yYEOHBIMH  BO3MOXHOCTSIMH M  YPOBHEM  C(HOPMHUPOBAHHOCTU
MO3HABATENbHBIX CIIOCOOHOCTEH oOydatomuxcs. [lpeamourenue oTmaeTcs ClaeayHOMIUM
dopmam paboOTHL: caMOCTOsITENbHas paboTa HaX TEOPETHUYECKUM MaTepHalioM IO
000OIIEHHBIM TUTAHAM JICSITEIIbHOCTH; padoTa B TPYIIIAX MPHU BHIMOJTHEHUH J1a00paTOPHBIX U



MPAaKTHYECKUX  pabOT, OKCHEPUMEHTAIBHBIX W TMPOEKTHBIX 3aJaHuil; myOmmyHOe
IpeCTaBIeHUE PE3YyIbTaTOB UCCIENOBAHNMN, UX apTyMEHTHUPOBAHHOE OOOCHOBAHUE U JIP.

Ha xaxzaom »tame oOyuyeHus BbIOMpaeTcss Tema padoThl, KOTOpas IO3BOJSET
o0ecrieuynBaTh OXBAaT BCEH COBOKYIMHOCTH PEKOMEHIYEMBIX B TPOTpaMMe MPAKTUIECKUX
YMEHHI W HaBBIKOB. [Ipwm 3TOM y4YWTBIBAE€TCS MOCHUIBHOCTH BBHITIOTHEHUS pabOTHI IS
00y4aroIKXCsl COOTBETCTBYIOIIErO BO3PACTa, €ro OOIIECTBEHHAs! M JIMYHOCTHAs LIEHHOCTD,
BO3MOKHOCTH BBITIOJIHEHUSI PabOTHl MPH WMEIOMICHCS MaTepHalbHO-TEXHHUECKOW Oase.
Bonbmoe BHMMaHMe oOpaiaeTcss Ha obecriedeHre 0e30MacHOCTH TpyAa O0y4arouuxcs npu
BBINIOJIHEHUU paboT ¢ 1a00paTOpHBIM OOOPYAOBAHMEM U XUMUYECKUMHU pEaKTHBaMH,
coOroieHre MpaBuil 6€30MacCHOCTH NpU paboTe ¢ mpudopamu.

Metoasl u cpenctBa  OOydYeHHWS HANpaBlIeHbl Ha OBJIAJCHHE OOYYAIOIIMMHUCS

YHUBEPCAIbHBIMU YUEOHBIMHU JACHCTBUSIMU M CIOCOOAMH JESTENbHOCTH, KOTOPHIE MO3BOIST
UM OCYIIECTBIATH MOUCK HHPOpPMAlMM M €€ aHalIu3, OCYLIECTBJIATh HKCIEPUMEHT,
MIPOBOJUTH YUeOHbIE UCCIIEJOBaHUS, pa3padaTbiBaTh MPOEKTHI.

3anstus npoBoasaTcs Ha 6aze HPMOBY «CansimMckas COL Nely- kabunet 216. Bpems
npoBeaeHus: cpena,13.15-13.55
Cpoxk peanuzanum I0NOJHUTEILHOH 00pa30oBaTeJbHONH IPOrpaMMBbI
[IporpamMmma Kypca BHEYpPOUHOH JEATETLHOCTH «3aHUMAaTeIbHAs XUMHs pacCUMTaHa Ha
1 ron. Kypc coctout u3 34 yueOHbIX 4aca, U3 pacuera | yuyeOHbIN yac B HEJIEIO.
JIndyHOCTHBIE, MeTanpeIMeTHbIE U NIPeAMeTHBIE Pe3yJIbTAThl OCBOCHHS Kypca
ChopmynupoBaHHbIE LIE€TU pEATU3YIOTCS uepe3 JIOCTHKEHHE 00pa3oBaTeNIbHbBIX
pe3yNbTaToOB. OTH pPE3yJbTaThl CTPYKTYpPUPOBaHBI IO KIIOUEBBIM 3ajJadaM  OOIIero
oOpa3oBaHus, OTpaXalOUIUM WHAUBUAyalbHbIe, OOIIECTBEHHbIE M TOCYIapPCTBEHHBIC
NOTPEOHOCTH, W BKJIIOYAIOT B ceOd TpeaMeTHble, METanpeaMETHble M JIMYHOCTHbBIE
pE3YJIbTATHI.
JINYHOCTHBIMH Pe3yJIbTATAMH H3yU€HUs Kypca SBISIOTCS:

e TOTOBHOCTh U CIOCOOHOCTh K CaMOpa3BUTHIO U CaMOOOpa30BaHUI0 Ha OCHOBE
MOTHBAIMHU K 00YYEHUIO U O3HAHUIO;

e (QopmMupoBaHHE OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHBIM
MOCTYIIKAM;

e IIEJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAYKH ¥ O00IIECTBEHHON MPAKTUKU;

e c(hOpMUPOBAHHOCTH IIEHHOCTH 3/I0POBOT0O U OE30MaCHOTO 00pa3a KU3HHU;

e CcPOPMHUPOBAHHOCTH  OCHOB  DKOJIOTHUECKOW  KYJIbTYpbl,  COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBINUICHHS, HAJIMYUE OIbITa IKOJIOTUYECKU
OPUEHTUPOBAHHON PEQIIEKCUBHO-OIEHOUYHON M TMPAKTUYECKON JeATeTbHOCTH B
KU3HCHHBIX CUTYaIUsIX (TOTOBHOCTH K MCCJICIOBAHHUIO PHUPOJIBI).

MeTanpeaMeTHBIMU Pe3yJIbTATAMM U3YUCHUSI Kypca SBIISIOTCS:

e ydYacTH€ B MPOEKTHO-UCCIENOBATEIBCKON JEeATENHbHOCTH (COCTaBIEHHE IUIAHa,
UCIIOJIb30BaHKE MPUOOPOB, (POPMYITUPOBKA BHIBOJIOB H T. I1.);

e (QopmupoBanue npuemMoB paboOThl ¢ MHPOpPMAIUEH, MPEACTABICHHOW B PAa3IMYHON
dbopme (Tabmuipl, rpaduku, PUCYHKHH T. J.), HA Pa3IMYHbIX HOCUTENSAX (KHUTH,
Nurepuer, CD, neproguyeckue U3gaHus U T. 1.);

e pa3BUTHE KOMMYHHKATUBHBIX YMEHHA U OBJAJICHUE OIBITOM MEXKIUIHOCTHOM
KOMMYHHUKAIuu (BeIGHWE JHUCKYCCHUU, paboTa B TPYMIAax, BBICTYINICHUE C
COOOIIICHUSIMH H T. II.).

PeryasituBubie YY /I



OIIpENEeNATh LEelAb Yy4eOHON AEATENBHOCTH C MOMOIUBIO YUYHTENISI M CaMOCTOSTENBHO,
UCKAaTh CPEACTBA €€ OCYIECTBICHHUS;

YUUTHCSI CTaBUTh M (OPMYJIMPOBATh HOBBIE 3aJaud B yuyeOe M I103HAaBAaTEJIbHOMN
NeSITENIbHOCTH,

YUUTbCSI OOHapyXMBaTh M (POpPMYyJIUpPOBATH y4eOHYIO MpoOJIEMY, BBIOMpPATh TEMY
MIPOEKTA;

COCTAaBJIATH IUJIaH BBINOJHEHUS 3aJ]1a4, PEIICHUs MPOOJIEM TBOPUECKOIO U MOKUCKOBOIO
XapakKTepa, BBINOJIHEHUS IPOEKTa COBMECTHO C YUUTEIIEM;

OCYILECTBJIATh KOHTPOJb CBOEH AEATEIBHOCTH B IPOLIECCE NOCTHKEHUS pPe3yJIbTarTa,
CBEPSATH CBOM JIEUCTBHUS C LENbIO U, IPH HEOOXOAUMOCTHU, UCIIPABIISATH OLINOKH;
OLICHMBATh MPaBUJIBLHOCTDH BBIMOJIHEHUs y4eOHOU 3a/1auu, COOCTBEHHbIE BO3MOKHOCTH
€€ pelleHNus;

MOHUMAaTh NPUYMHBI CBOErO0 HEyCIeXa M HaxOJuTh CIOCOOBI BBIXOJA W3 3TOH
CUTYalIUU.

ITo3naBaresibHbIe Y'Y /]

aHAJTM3UPOBATh OOBEKTHI C BBIJCIICHHEM CYIIECTBEHHBIX U HECYIECTBEHHBIX
MPU3HAKOB,

CpaBHUBaTh MO 3aJaHHBIM KpHUTEpHsIM 2—3 00beKTa, BbACHAS 2—3 CYIIEeCTBEHHBIX
NpU3HaKa,

MIPOBOJIUTH KJIACCH(UKAIIMIO TIO 3aJaHHBIM KPUTEPUSIM CTPOUTH PACCYXKIEHHUS B
(dhopme IPOCTHIX CYXKIEHUN 00 00BEKTE, €T0 CBOMCTBAX, CBA3SX;

yCTaHABIIUBATh MOCJIEAOBATEIHFHOCTh COOBITHIN, aHAJIOTUU ¥ IPUIUHHO-CJICICTBEHHBIC
CBSI3U;

ONpENENATh MOCIEA0BATENBHOCTD BBIIIOJIHEHHS ACHCTBUM, COCTABIATH IMPOCTEUIIYIO
UHCTPYKLHIO U3 45 11aros.;

NOHUMATh HH(QOPMAIMIO, TMPEACTABICHHYI0O B HESBHOM BHJAE (BbIAEISET OOIIUMA
NpU3HAK IPYNIBI AJIEMEHTOB, XapaKTepU3yeT SBJICHUE TI0 €r0 OMUCAHUIO);
COTIOCTABJIATh M OTOMPATh WHGOPMALIMIO, TIOTYUYEHHYIO U3 Pa3IUYHBIX MCTOUYHUKOB
(croBapu, SHUUKIIONEANUN, CIPABOYHUKHU, HIEKTPOHHBIE JUCKH, CeTh MIHTEepHET);
IPEJICTaBIATh UH(OpPMAIIMIO B BUI€ Ta0JINII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM YHCIIE
¢ npumenenuem cpeacts UKT.

KommynnkatuBubie YV /|

OpPraHU30BBIBATh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBLHOCTh C YUUTEIEM
U CBEpCTHHUKAMU;

paboTaTh MHIUBUIYAILHO U B Tpymie (pacrpeneisTh poiiu, JOroBapUBaThCS APYT C
JpyTom);

HaXOJWTh OOIlee pelIeHHe W pa3pemarh KOH(MIMKTHI HAa OCHOBE COIJIACOBAHUS
MO3UINH,

npeaABUAETh (IPOrHO3MPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHMUIA;
(bopMynHpOBaTh, ApPTyMEHTHPOBATH U OTCTAUBATh CBOE MHEHHE;

oOpPMIISITH CBOM MBICTH B YCTHOW U MUCHMEHHON peur ¢ y4€TOM CBOUX Y4YEOHBIX U
YKU3HEHHBIX PEUYEBBIX CUTYallUH, B TOM uHciie ¢ npuMeHeHueM cpeacts UKT;

IIpeaMeTHBIME pe3yabTaTaMM U3YUYEHHUS Kypca SIBISIOTCS:
Obyuarowutics Hayuumcs:

XapaKTepU30BaTh OCHOBHBIE METOJIBI MO3HAHMS: HAONIOJCHHME, HM3MEpEHUe,
9KCIIEPUMEHT;

BBIMOJIHATh HEMOCPEACTBEHHbIC HAOMIOJCHHUS W TPOU3BOJAWTH AaHAU3 CBOWCTB
BEILECTB U SIBJICHUH, IPOUCXOAAIINX C BEILIECTBAMU;



e coOmoozaTh HpaBwiia 0e30MacHON pabOThl MPHU MPOBEIEHUHU OIBITOB; IMOJIb30BATHCS
71a60paTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

e OLEHUBATH BIMSHHE XMUMHYECKOTO 3arpsi3HEHHsI OKPYXalollel cpelbl Ha OpraHu3M
YeJI0BEKa;

e TPaMOTHO OOpaIlIaThCs C BEHIECTBAMHU B MOBCEIHEBHOM >KM3HU 3HAHUE XMUMHUYECKOU
MOCY/Ibl ¥ IPOCTENUIIET0 XUMUYECKOTO 000pyJOBaHUS;

e 0TOMpaTh MH(OPMALIMIO U CO3/1aBATh MPOEKTHI IO TEMAM HUCCIIEA0BAHNUS;

e HWCHOJB30BaTh NPHU MPOBeNeHUH MpakTudeckux padot macTpyMeHTs! UKT (mmdpossie
nabopatopun Apxumen, PASCO) mist 3amucu u 006paboTKi MHPOPMAIHH, TOTOBUTH
HeOOJIbIINE MPE3EHTALUHU 110 pe3yIbTaTaM HaOMIOACHUHN U ONIBITOB;

e TIOJIB30BATHCS MPOCTHIMU HAaBBIKAMHU CAMOKOHTPOJISI, CAMOYYBCTBHUS JJISI COXPAHCHUS
3[I0POBbBsI, OCO3HAHHO BBITIOMHATH PEXKHUM IHS, MPaBHa PAIMOHATHHOTO MHUTAHUS U
JIMYHOU TUTUECHBL.

OueHka 10CTHKeHUSs IVIAHUPYEMBbIX pPe3yJIbTAaTOB OCBOEHHs Kypca
Ha 3aHsATUsX MCHONB3YIOTCS COBPEMEHHBIE METOJbl OLIEHWBAHMS C MOMOUIBIO CHCTEMbI
KOHTPOJISl MOHUTOpHHTa KayecTBa 3HaHui PRoKlass.

Texkymuii  KOHTpPOJIb  YCBOGHHS MaTepuala  OCYIIECTBISIETCS IYTeM  YCTHOTO
(MMCHbMEHHOT0) OMpOca UK MyTEM BBIMOJIHEHUS MpakTUYeckux 3afganuil. [loaranHas oueHka
peann30BaHHBIX MPOEKTOB. CaMOOLIEHKa U CAMOKOHTPOJIb.

[lonBenenne WTOroB MO pe3yjbTaTaM OCBOEHHUS MaTepuajia JaHHOM MpOTrpaMMbI
MPOBOJIUTCS B (hOpME 3alUThI MPE3CHTALUU U pedepaToB, UCCIEIOBATEIILCKUX MMPOEKTOB, B
TOM YHCJI€ U HayYHO-TIpakTHdeckor koHPpepenmuu «l1lar B Oyayiiee».

TemMaTUuyeCKHil IVIAH POTrPaMMbl

Ne HasBanue tem Konunuects | Teopernuec | IIpakTudecku | DKCKype
n/n 0 3aHATHH | KHE 3aHATHUSA € 3aHATHS 1505
1. | Xumus — HayKa O BEIIeCTBaX. 4 2 2
2. | Hucrele BelecTsa 1 CMECH. 6 2 4
3. | SBneHus, mpoucxoasIue ¢ 5 2 3
BEI[ECTBAMHU.
4, | Xumus BOKPYT Hac. 12 5 6 1
5. | Xumus v Hau 1om. 5 1 3 1
6. | UToroBoe 3aHsrtue. 2
Hroro: 34

Coaep:xxaHue nporpamMmmsbl

Tema 1. Xumusi — HayKa o BemecTBax (4 yaca)
Uro u3yvaet xumusa. XuMus BUepa, CEro/iHs, 3aBTpa. HayuHble METOIbI U3YUYEHUS TPUPOIBI:
HaOlto/IeHne, M3MepeHue, JSKcrnepuMeHT. HalmrojeHne Kak OCHOBHOM METOJl IMO3HAHUS
OKpY’Karolero Mupa. Y cjaoBus MpoBeAeHUs HaOmoneHus. [ unoresa. DxcnepuMeHT. Beio.
Crpoenue mnamenu. TexHrnka 6€30MacHOCTH B KaOMHETe XUMHUU. 3HAKOMCTBO C MPOCTEHIITUM
nabopatopHbIM 000pYJOBAHHEM, XUMUYECKON MOCYI0i ¥ peaKTHUBaMHU.
JIeMOHCTpaIlMOHHBIE OIBITHL: «(apaoHOBBI 3MEU», KIP03a B CTAKaHE», KBYJIKAH Ha CTOJE)
[IpakTuyeckue paboOTHI:

1. 3nakomcTBO ¢ naboparopHbiM 000pyaoBaHueM. [IpaBuna TeXHUKH O€30MaCHOCTH.

2. HaGnronenwe 3a ropsiei cBeUoil. Y CTpONUCTBO M pabOTa CIUPTOBKH.
Tema 2. Uncrtble BemecTBa U cMecH (6 4acoB)
Ousnueckue Tena U BemiectBa. CBolicTBa BemecTB. [IprMeHeHre BEHIECTB Ha OCHOBE UX
cBoMcTB. DuU3NUeCcKue CBONCTBA M3BECTHBIX BELIECTB (arperaTHOE COCTOSIHUE, IL[BET, 3allax,



IJIOTHOCTHh W Jp.). TBepible, )XKUAKUE U ra3000pa3Hble BemiecTBa. MccnemoBanue CBOMCTB
AKHUJIKMX BEILECTB C ONpEENIEHUEM UX 3amaxa U Apyrux cBoiictB. MccienoBaHue TBepAbIX
BEILIECTB.
[TonsTus umcroro BemecrBa U cMecH. CrocoObl pa3/ielIeHus] CMECel U OYMCTKA BELIECTB.
Hexotopsie mpocTeiiime cnocoObl pa3ieneHusl cMeceil: mpocenBaHue, pas3jieliecHue cMeceit
MOPOIIKOB eJie3a U Cepbl, OTCTAMBAHUE, JIEKAHTALMS, LEHTPU(PYrupoBaHue, pa3iesieHue ¢
MOMOIIBIO JACTUTENbHOW BOPOHKH, (puiibTpoBanue. OuibTpoBaHUe B J1aOOpaTopuu, OBITY U
Ha npou3BojicTBe. [lonstue o punbrpare. CriocoObl OUUCTKH BO/IBI.
JleMoHCTpanuu:
e OOpa3ibl TBEPABIX BEIIECTB KPUCTATUIMYECKOTO CTPOEHUsA. Moienu KpUcTauInyecKux
PEILIETOK.
e Bopa B Tpex arperaTHbIX cocTOSHUAX. KoJIeKus KpUCTaNIMYecKuX U aMOpPHBIX
BEIIECTB U U3JAECIUN U3 HUX.
e Komnekuust MUHEpaoB (J1a3ypuT, KOPYH, XalbKOMUPUT, (PIIOOPUT, TAJIHT).
e Koiekuusi ropHbIX MOpoA (TPaHUT, pa3iuyHble (OPMBI KalbIUTa — MEJl, MpaMop,
W3BECTHSK).
o Komnekuus «HedTb u HedTenpo1yKTh».
[IpakTuyeckue paboTHI:
3. HccnenoBaHue cBOWCTB KUIKUX M TBEPBIX BEIIECTB.
4. CrnocoObl OYHUCTKH BEIIECTB: (GUIBTPOBAHUE, BHIIAPUBAHUE, BO3TOHKA.
5. OuucTka 3arps3HEHHON MOBAPEHHOM COIH.
6. BrIpamuBaHue KpUCTAIIIOB COH (AOMAITHUI SKCIIEPUMEHT).
Tema 3. SIBjeHus, npoucxoasinue ¢ BemecTBamMu (5 4acoB)
XHWMHUUYECKUE PEAKLINM KaK IPOLECC TPEBPALIEHUS OJHUX BEUIECTB B JIpyrue. Y cJIoBuUs
IPOTEKAHUs U MPEKPALLICHHUS] XUMUYECKUX peakuuid. ['openne. PxaBnenue. MHaIuKaTopsl.
XYWMHUYECKUI aHaJIu3 ¢ IOMOUIBI0 UHAUKATOPOB. [Ipu3Haku XuMu4eckux
peakuuit. [Ipu3Haku XMMUYECKUX peakiuii: ©3MEHEHHE 1IBeTa, 00pa30BaHue OCAJIKa,
pacTBOpEHUE MOTYUYEHHOI'O OCaJKa, BBIJICICHUE Ta3a, MOSBICHUE 3aaxa, BbIICJICHUE NN
MOTJIOIIEHUE TEIIOTHI.
[IpakTuyeckue paboOTHI:
7. W3yuyeHue NpuU3HAKOB XUMUYECKUX PEAKIIHA.
8. [eticTBue kucnot Ha uHAMKATOpbl. OOHApYKEHUE KUCIOT B MPOIYKTaX MUTAHUS.
Tema 4. Xumusi Bokpyr Hac (12 yacoB)
Boma u e€ cpoiictBa. Boma kak pactBopuTenb. OpraHoJIENTHYECKUE MOKA3aTeld BOBL.
[[BetHOCTh. MyTHOCTB. 3amax. CmocoObl OYHUCTKH BOJBI: OTCTaBaHUE, (PUIBTPOBAHUE,
o0e33apaKuBaHue.
DKCKypcus B BOJI03a00pHYIO cTaHIUIO 1. CanbiM.
[IpakTuyeckue paboOTHI:
9. CpaBHeHMe W H3y4YEHHE CBOWMCTB BOJBI W3 BOJOMPOBOJHON TpyObI, pek Aii-era,
Banapac, ozepa «CbpIpKOBBIil COp».
Bosnyx. Bo3ayx kak cmech ra3zoB. K umctopum otkpbeiTusi razoB. CoctaB arMmocdepsl u
noTpeOHOCTH B KHUcloponae Ha 3emie. Mcronb30BaHue BO3AyXa Kak XMMHUYECKOTO CBIPBS.
HcTouHuky 3arpsi3HeHUsI aTMOC(Ephl U UX COCTaB.
[IpakTuyeckue pabOTHI:
10. ITomy4eHue u uccaenoBaHUE CBOMCTB BOJOPO/Aa U KUCIOPOa, YTIACKUCIIOTO ra3a.
11. V3y4yeHne NCTOYHHUKOB 3arpsi3HEHMSI BO34yXa B OKpECTHOCTX IT. CasbIM.
12. KauecTBeHHBIN aHATU3 MTPOO CHEra, B3SATHIX B OKPECTHOCTSX M. CaibIM, C LENbIO
W3Yy4EHMsI CTETIEHH 3arpsi3HEHHOCTH.



[TouBa. CocraB mouBbl. [lnogopoane mouBbl. KHUCIOTHOCTH MOYBBI: IUIIOCHI M MHHYCHI.
[IpakTnyeckue padoOTHI:
13. OnpeneneHrie KUCIOTHOCTH MOYB ¢ mudpoBoit madopatopun PASCO.
14. Tema 5. Xumus u Ham 1oM (5 vacoB)
Ogouu u GpykThl. [louemy Hecnienbie s1610ku kucibie? Butamun C. Copepxanue BUTAaMUHA
C B ¢pykTax u oBomiax.
Hutpatel — uem onn onacHbl. OnpeieieHHe HUTPATOB B OBOIIAX.
[IpakTryeckue paboThI:
15. Onpenenenne ButamuHa C B (ppyKTax v OBOIIAX.
16. OmpeneneHne HUTPATOB B OBOMIAX U (PYKTaX.
Motomue cpeacta. 3arpsi3HEHUE OKPYKAKOIIEH Cpelbl CTOYHBIMU BOJIAMH.
[IpakTuyeckue pabOTHI:
17. Motomue cpeacTsa Jijisi OCYIbI.
Odopmnenue W 3alldTa HCCIEAOBATEIbCKUX MPOEKTOB HAa HAYYHO-TIPAKTUYECKOMH
koH(pepenmuu «lllar B Oyaymiee».
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PecypcHoe ob0ecnieuenue peanusauuu [Iporpammer:
MarepuajibHO-TEXHHYECKOE:
- Kabuner xumun
- [lepconanbHblil KoMnbrOTEP, MOOMIIBHBIN Ki1ace IClab
- IIpoektop
- HTepakTUBHAs 10CKa
- MynbTUMEAUIHBIE CPEACTBA
- lHludposas naboparopust «Apxumem»(1 mit.)
- lludposas nadoparopus PASCO(3 mir.)
- YerpoiicTBa BbIBOJA 3BYKOBOM MH(pOpMaluu
- YerpoiicTBa 71 py4HOI0 BBOJIa TEKCTOBOM MH(OPMALIMKM U MAaHUITYJIMPOBAHUS SKPAaHHBIMU
00BEKTaMU - KJIaBUATYPa U MBIIIb.
- YcTpoticTBa aiis 3anucy (BBOJIa) BU3YalIbHOM U 3BYKOBOM MH(OpMAaIIUU: CKaHEp;
(dboToanmapar; BUICOKaMepa.
- Xumuueckast J1abopatopusi ¢ peakTUBaMU U TaOOpaTOpHBIM 000pyaoBaHueM (Ha 15 yen.)
Hudposas nadopatopus PASCO- 3T0 BBICOKO TEXHOJIOTMYECKHE HAy4dHbIE J1TAOOpaTOpUH C
INIUPOKUM CIEKTPOM OOOpYJOBaHUSA. ITO KOMIUIEKTBI OOOpYJOBAaHUS W IMPOTPAMMHOIO
obOecrieueHust Juis cOOpa W aHaaW3a JIaHHBIX €CTECTBCHHOHAYYHBIX JKCIepuMeHTOB. C
nomotbio obopyaoBanus PASCO Bo3MoOXkHaA peanusaius IpoO0IeMHO-UCCIIeI0BATEIbCKOTO
Mo/IX0J1a B 00pa30oBaHUU: OT SKCICPUMEHTA K TCOPUU M CaMOCTOSATEILHOMY BBIBOJIY 3aKOHAa,
cBs3aHHOTO ¢ sBIeHWeM. OOopynoBaHue HU(PPOBOI J1aOOPATOPUU YHHUBEPCATBLHO, MOXKET
OBITh BKIIFOUCHO B pa3HOOOpA3HbBIC IKCIIEPUMEHTAIBHBIC YCTAHOBKH, POBOIUTH U3MEPCHUS B
«TIOJIEBBIX YCJIOBUSX», DKOHOMUTHb BpEMs YUYEHHUKOB M YUMUTENS, MOOYXKIAeT YYEHHKOB K
TBOPUYECTBY, /1aBasi BO3MOXXHOCTb JIETKO MEHAThH IMapaMeTpbl U3MEPEHUIA.
NudopMannoHHO -MeTOAMYECKOE O0ecTevYeHne MPOrPaMMbl:
e Meroauyeckoe nocodue «Mccnemyem BMecTe ¢ ApXumMeaomy,
e Mertoauueckue mocodus s paboThl ¢ nudpooit madoparopueit PASCO;
e JlopoKHbIE KapThl: METOJIMYECKUE PEKOMEH/IAIINU 110 OPTaHU3AIMH MPOEKTHOM
nesTenbHOCTH ¢ IudpoBoit madbopatopueit PASCO (B coorBerctBHE @T'OC O00)
e DIeKTpOHHBIN 00pa3oBaTenbHbIN pecypc "Xumus. BuptyanbHas nabopaTopusi»;
HuTepHeT- pecypcesbi:
1. http://www.alhimik.ru/ - AJIXMMUK - Bair moMOIIHUK, JOIMAaH B MOPE XUMUYECKHUX
BEIIECTB U SIBJICHUIA.
http://www.en.edu.ru/ - EcrecTBeHHOHAyUHBIH 00pa30BaTEIbHBIN TOPTAJL.
http://school-sector.relarn.ru/nsm/chemistry/START.html - «Xumus gast BCEX»
http://college.ru/chemistry/index.php - OTKpBITHIN KOJIEIHK: XUMUS
http://grokhovs.chat.ru/chemhist.html - BceoOmas ucropus xumun. Bo3HUKHOBEHUE U
pa3BUTHE XUMHUH C ApeBHEUIIMX BpeMeH 10 XVII Beka.
http://chemworld.narod.ru/internet.html - Xumust B cetu: uzdopanHoe
7. http://www.virtulab.net/index.php?id=57&ltemid=108&Ilayout=blog&option=com_co
ntent&view=category - Buptyanbnas 1abopaTopust 1o XUMUH
8. http://school-collection.edu.ru/- Eaunas xomiekius 1iudpoBbIXx 00pa3oBaTeIbHBIX
pecypcoB
9. http://adalin.mospsy.ru/l_01 00/l 01 10o.shtml-3anumaTenbHbple Hay4HBIC  OMBITHI
JUISL JeTen
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Tema 1. Xumus — HayKa 0 BellecTBax. 4
qaca
1. |UYro m3ywaer xwmusa. XWMHS BUepa, CETOIHS, 01.09
3aBTpaA.
2. | Hayunple  MeTompl  HW3y4YeHUS  TPUPOIBL: 08.09
HaOJII0ICHNE, U3MEpPEHUE, SKCIICPUMEHT.
3. | Ip. p. Ne 1 3nakomcTBO € 1a60PAaTOPHBIM 15.09
obopynoBanuem. [IpaBuna TeXHUKH
0€30MacCHOCTH.
4. | Ctpoenue mnamenu. I[Ip. p. Ne 2 HaGmonenue 3a 22.09
ropsimeid cBeuod. YCTpolicTBO H  pabota
CIIUPTOBKH.
Tema 2. YucThble BelleCTBA H CMECH. 6
4acoB
5. | ®usnueckue tena u Bemectsa. CBoiicTBa 29.09
BemecTB. [[puMeHeHHEe BEIEeCTB HAa OCHOBE UX
CBOMCTB.
6. | ®usnyeckure CBOMCTBA N3BECTHBIX BEIIECTB 06.10
(arperaTHOe COCTOSIHUE, IIBET, 3aMaxX, IUIOTHOCTh
u 7p.).
7. |Tlp. p. Ne3 HccnenoBaHue CBONCTB KUJIKHUX U 13.10
TBEP/IbIX BEIIECTB.
8. | Uucrtele BemectBa u cMecu. CriocoObl 20.10
pa3ieneHusi CMeCeil M OYMCTKa BEIICCTB.
9. | Ilp. p. Ne 4 CriocoObI OYMCTKH BEIIECTB: 27.10
(bWIbTpOBaHKE, BHITAPUBAHNE, BO3TOHKA.
10. | IIp. p. Ne 5 OuncTka 3arps3HEHHON TOBapEHHOMN 10.11
COJIH.
Tema 3. SIBjeHusi, npoucxoasinue ¢ 5
BellleCTBAMU. 9acoB
11. | Xumudeckue peaxiuu. YCIOBUS MPOTEKAHUS U 17.11
MPEKPAIICHUS XUMHUYCCKUX PEAKITHIA.
12. | [Ipyu3HaKu XUMHUYECKUX PEaKITUH. 24.11
13. | IIp. p. Ne 6 N3yuenue npu3HaAKOB XUMHUECKHUX 01.12
pEaKIUu.
14. | UnaukaTopbl. XMMUYECKUM aHAIU3 C TTOMOIIBIO 08.12
WHJIMKATOPOB.
15. | IIp. p. Ne 7 OGHapy)eHHE KUCIOT B MPOTyKTaX 15.12
mutanus ¢ nomomso PASCO.
Tema 4. Xumus BOKpyr Hac. 12
4acoB
16. | Bona u eé cBoiicTBa. Bona kak pacTBOpUTEb. 22.12
17. | CnocoOb1 OYHUCTKHU BOJIBI: OTCTaBaHUE, 12.01
bunpTpoBaHUe, 00e33apaKNBaAHUE.
18 | Dkckypcust Ha BOJOEMBI €. ATBITIKED 19.01




19. 26.01

20. | IIp. p. Ne 8 CpaBHeHUE U H3yUEHUE CBOMCTB 02.02
BOJIBI
21. | Bo3ayx. Bo3myx xak cmech razos. [Ip. p. Ne 9 09.02

[Tory4uenne u ncciaeoBaHne CBOMCTB BOJOPOIa
Y KHCJIOPOJIA, YTIICKUCIIOTO Ta3a.

22. | Uctounukw 3arpsi3sHEHHAS aTMoc(heps! 1 X 16.02
coctas. [Ip. p. Ne 10 M3yuenne nCTOYHUKOB
3arps3HEHUS BO3yXa B OKPECTHOCTSIX II.

AnbIrokep.
23 | [Ip. p. Ne 11 KauectBennblit aHau3 npob cHera, 25.02
- B3STBIX B OKPECTHOCTSIX M. AJIBITJIKED, C IEJIbIO 02.03
24. | u3y4yeHus CTENeHH 3arps3HEHHOCTH.
25. | ITouyBa. CoctaB mouBbl. KHCIIOTHOCTH OYBHI. 09.03

[Ip. p. Ne 12 Onpenenenne KUCIOTHOCTH MOYB €
uudposoii naboparopun PASCO.

26 | IIp. p. Ne 13 CocraBienne peKOMEHIalUH 110 16.03
- YIIYUILIEHUIO COCTaBa MOYBHI IJI1 KOMHATHBIX 30.03
27. | pacTeHHUI B 3MMHEM CaJy IIKOJIBI.
Tema 5. X¥uMHUS ¥ HALI JOM. 5
4acoB
28. | OBomu u ¢ppykThl. Butamusn C. TIp. p. Ne 13 06.04
Onpenenenne ButamuHa C B (pyKTax U OBOIIAX.
29. | Hutpatsl — 4yem onm omacHbl. [Ip. p. Ne 14 13.04
OnpeneneHrie HUTPATOB B OBOLIAX U (hpyKTax.
30. | Moromue cpencrTaa. 20.04
[Ip. p. Ne 15 Motroniue cpencrna AJist HOCYIbl.
31. | 3arps3HeHNE OKPYKAOIIECH Cpeibl CTOUHBIMHU 27.04
BOJAMH.
32. | DKCKypcHs Ha BOJOEMBI I1. AJIBITIKED. 04.05
33 | UToroBoe 3anstrue. MuHU-KOH(pEpEHITUS 11.05
34 | «3ammuTa y4eOHbBIX HCCIICIOBAHUIN) 18.05

IIpunoxenue 2.

IIpumepHbIe TeMbI IPOEKTHBHIX PA0OT U y4eOHBIX HCCAEAOBAHMIL.
ABTOMOOMITb KaK UCTOUYHUK XUMHUUYECKOTO 3arps3HEHUST aTMOC(EPHI.
AHTpPONIOT€HHOE BJIMSIHUE CTOYHBIX BOJI Ha BOJIBI PEK OKPECTHOCTH AJIBITKEPA.
HccnenoBanne kauecTBa BOAbI B BOAOEMAX U BOAOIPOBOJE.
XHUMUYECKUN aHAIU3 BOJOIPOBOAHOM BOJIBI B MOEH IIKOJIE HA ONPEACICHUE
OpPraHoJIENTUYECKUX NTOKA3ATeNEeH, COAEPHKAHNS XJIOPUI-MOHOB U HOHOB XKeEJe3a.
Bimsinue merona 3aMOpaxnBaHUsI HA KAYECTBO MUTHEBOM BOJIBL.
Omnpenenenne KUCIOTHOCTH TOYB ¢ MU poBoi maboparopuun PASCO.
H3meneHne KOHIICHTPAIMHA KUCJIOPO/Ia U YTIAECKUCIIOTO Ta3a B yueOHOM KaOWHETe B
TEUCHHUE YICOHOTO JTHS.
["a3upoBaHHbBIC HATIUTKHU: MOJIb3a W Bpea?
3HaMeHuThble HanuTKU. [Imrocel u Munychl HanuTKOB «llencn» n «Koka-Komnay,
«Crpairt» u «PaHTay.




AckopOMHOBasI KMCIIOTA: CBOMCTBA, (PU3NOJIOTHUECKOE JEHCTBUE, COAECPKAHNUE U
JMHAMHKA HaKOIUICHUS B PACTEHUSAX.
[Touemy oBomu u ppykThl Kucablie? Onpeaenenre koaudyecTsa ButamuHa C B

bpykTax.

HccnenoBanne pU3NKO-XUMUYECKUX CBOMCTB HATYpaIbHBIX COKOB Pa3HbIX

IIPOU3BOAUTEIICH.

JloGaBKH, KpacUTENIN U KOHCEPBAHTHI B MUILEBBIX NPOAYKTAX.

I/ICCJIGI[OBB,HI/IC BIIUSIHUS KE€BATCIILHOM PE3UMHKHU HAa OpraHU3M YCJIOBCKaA.

CpeI[CTBa AJIs1 MBITbA ITOCYABI.

Uto MBI 3HaEM O mamMmnyHe?

CTI/IpaJIBHBIC IOPONIKH: O630p " CPABHUTCIIbHAA XaPAKTCPUCTHUKA.

NccnenoBanne pH-pacTBOpOB HEKOTOPBIX COPTOB MbLIA, IIAMITYHEN U CTUPAIBbHBIX

MOPOIIKOB.
IHacmopT nporpamMmMbl
HaunmeHnoBaHnue [IporpammMa BHEYPOUHOU JIE€ATEIBHOCTH
MPOrpaMMbl «3aHuMaTeIbHAs XUMUS
Cpok peanusanuu 1 ron
IeneBas OO6yuarormiuecs: 7 KJ1accoB
ayIuTOopus (13 ner)
Hanpasienue OO61mIenHTeIeKTyaIbHOE
BHEYPOYHOIM * YCBOCHHE OCHOBHBIX JIEMEHTOB OOIIEHAyYHBIX METOIOB
AeATeJbHOCTH ITO3HAHMS,
* YCBOCHHE OCHOBHBIX MOHATHI 00 3(pheKTUBHBIX crioco0ax
MBICTUTEIIBHBIX JEHCTBUN TPUMEHUTEIIBHO K PEIICHUIO 3a/1a9 U
K JIPyTUM BUJAM MPAKTHYECKOTO MPUMEHEHUS aHATUTHKO-
CHUHTETUYECKOHN NEeATEIbHOCTH;
Buanl * [To3HaBaTenbHas * [IpoGiieMHO-TIECHHOCTHOE OOIIICHHE
AeATeJbHOCTH * [IpoekTHas neATeIbHOCTD
OpraHu3anuoHHbIe | Y4eOHbIE MPOEKTHI U UCCIICIOBAHUS; IIKOJIbHAS HAYYHO -

$hopmbi

paKkTUYeCKas KOHPEpEHIIUS

MYHULIMMASIbHOE KASEHHOE
OBLLEOBPA30BATE/bHOE o
YUPEXKIEHVIE
"ANbITOMKEPCKAA CPELHAS
OBLEOBPA3OBATE/bHAA
LUKOJA - UHTEPHAT"




	 Методические пособия  для работы с цифровой  лабораторией PASCO;
	 Дорожные карты: методические рекомендации по организации проектной деятельности с цифровой лабораторией PASCO (в соответствии ФГОС ООО)
	 Электронный образовательный ресурс "Химия. Виртуальная лаборатория»;
	Приложение 2.
	Примерные темы проектных работ и учебных исследований.
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