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ITosicHuTeEILHAA 3aNIMCKA

HampasiieHHOCTH porpaMmel - udposast 1abopaTopus.
VYpoBeHb porpaMMmel - 0a30BbIH.

Bo3spact o6yuaromuxcs: 8 kimacc. Cpok

peanu3aruu porpammel: 1rox, 34 yaca.

Pabouas nporpamma 3aHsATHIH BHEYPOUHOH NEATEIBHOCTH MO QU3MKE «DKCIEPUMEHTaIbHAs (PU3HKa
U pelleHHe 3ajauy» MpeJHa3HadeHa JUIsl OpraHU3alMi BHEYPOUYHOH JesaTenbHOCTH oOydaromuxcs 8
kiaccoB MBOY «MBOVY COII NelO». Peanm3zanusi nmporpaMmbl o0ecrie4uBaeTcsi HOPMAaTHBHBIMU
AOKYMEHTaAMU:

1 ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. or 31.07.2020) «O6 obpa3oBaHuU B
Poccwuiickoit deneparm» (¢ u3M. u jo., BeTyi. B cuity ¢ 01.09.2020).

2 Ilacmopr wnHaunmonanpHOTO TmpoekTa «OOpazoBanue» (yTB. mpesuauymom CoBera mpH
[Ipesunenre PO no crparernuyeckoMy pa3BUTHIO U HAIlMOHAJIbHBIM IPOEKTaM, MPoToKoa oT 24.12.2018 Ne
16).

3. TocymapctBennass mporpamma Poccuiickoit ®enepammm «Pa3Butne oOpa3oBaHus» (YTB.
[ToctanoBnenuem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepKICHUU
rocyapcTBeHHOM rporpamMmsl Poccuiickoit denepanun «Pazsurue o6pa3oBaHUsD.

4. TIpodeccuonanpuelii ctangapt «llemaror (memarormyeckass HESTENbHOCTb B JIOLIKOJIBHOM,
HA4YaJIbHOM OO0IIeM, OCHOBHOM 00IeM, cpeiHeM o0IieM o0pa3oBaHuM), (BOCHUTATENb, YUUTENb)» (ped. OT
16.06.2019) (IIpuka3 MunucrepctBa Tpyaa u couuanbHon 3amuTthl PO ot 18 okTsiOps 2013 1. Ne 544H, ¢
WU3MEHEHUSAMHU, BHECEHHBIMH ITPUKa30M MuHucrepersa Tpyna u conzamursl PO or 25.12.2014 Ne 11158 n
ot 5.08.2016 r. Ne 422h).

5 Meronuyeckrue peKOMEHIAIMH 110 CO3JIaHUI0 M (PYHKIIMOHUPOBAHMIO B 00II€00pa30BaTEIbHBIX
OpraHM3alMsIX, pacloJOXKEHHBIX B CEIbCKOM MECTHOCTH M MajblX TOpoJax, LEHTPOB O0pa30BaHUA
€CTECTBEHHO-HAYyYHOM M  TexHojorumueckoi HampasineHHocTel («Touka poctan) (YTBepKIeHBbI
pacriopsbkenueM MunncTepceTBa npocsetienus Poccutickoit @enepanuu ot 12 suBapst 2021 r. NeP-6).

6. Meronuueckue peKOMEHAALUHU MO CO3AAHUI0 U (DYHKIIMOHHPOBAHUIO JETCKUX TEXHOMAPKOB
«KBanTopuym» Ha 0aze o0rieoOpa3oBarenbHbIX OpraHu3aiuil (yTB. pacnopsbkeHueM MuHHCTepCTBa

npocsenienus Poccuiickoit ®eneparuu ot 12.01.2021 No P-4).

BreypouHast AesTenbHOCTh SBJISETCSI COCTaBHOM 4acThio 00pa3oBaTENIbHOIO Ipolecca U OJHOW W3
¢opMm opraHumzanuu cBOOOIHOrO BpeMeHH oOyuaromuxcs. B pamkax peamuzamquun @I'OC OO0
BHEYpOUHasi JESATEIbHOCTh - 3TO OOpa3zoBaTeibHas JEATENIbHOCTh, OCyIIlecTBIsieMas B (opmax,
OTJIMYHBIX OT YPOUHOH CHUCTEMBI OOYUEHUs, U HalpaBlIeHHasl Ha TOCTUKEHUE TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOCHHSI 00pa30BaTENbHBIX MPOTPAaMM OCHOBHOTO o0O0miero oOpa3zoBanus. Peammsarnus paboueit
IPOrpaMMbl 3aHATUN BHEYPOUHOU NEATENbHOCTH MO (u3nKe «IKCIEepUMEHTalbHas (U3UKa U pelieHHe
3aJau» CIIOCOOCTBYET OOIIEMHTENJIEKTYaIbHOMY HAIIPABICHUIO Pa3BUTHIO JINYHOCTH 00yYJarOIIMXCs 8-X
KJIACCOB.

dusnueckoe o0pa3oBaHME B CUCTeMe OOIIEr0 W CpEeAHEro oO0pa3oBaHMs 3aHUMAET OJHO U3
BEyUINX MecT. SBisisich PyHIaMEHTOM Hay4HOTO MHPOIIOHHMAaHUS, OHO CIIOCOOCTBYET (POPMUPOBAHHUIO
3HaHUW 00 OCHOBHBIX METOJaX HAYYHOI'O MO3HAHUS OKPYXKAIOIIEero MHpa, (pyHIaMEHTaIbHBIX HAyYHBIX
TEOPUM M 3aKOHOMEpPHOCTEH, (GOpMUpYET y YdYalIMXCs YMEHHUS HCCIEAOBaTh M OOBSICHATH SBICHUS
OPUPOIBI M TEXHUKH.

Kak mkonpHBI mpeaMeT, ¢u3uka 007aJaeT OTPOMHBIM T'YMAaHUTapHBIM IOTEHLIMAIOM, OHa



aKTUBHO (POPMHPYET UHTEJUIEKTyalbHble U MUPOBO33peHUeCKUe KayecTBa TUYHOCTU. [uddepennnanns
NpeAnonaraeT TAKyH OpTraHU3aLUI Tpouecca OOydYeHHMsi, KOTOpash YUWTBIBAET WHIMBHJYaJIbHbIC
OCOOEHHOCTH y4YalUXCs, WX CIOCOOHOCTH M HMHTEpeCchl, JUYHOCTHbIA ombiT. Juddepenumarys
oOyueHusi (pusmke MO3BOJIAET, C OAHOH CTOPOHBI, OOecneuuTh 0a30BYH MOATOTOBKY, C APYroMl —
YIOBJIETBOPUTH MOTPEOHOCTH KAXKIOT0, KTO MPOSIBJISIET UHTEPEC U CIIOCOOHOCTH K MPEAMETY U BBIXOIAMT
3a paMKH U3y4eHust (PU3UKH B IIKOJIbHOM Ky pCe.

2. Heau kypca

Onwupasice Ha MHAUBUAYAJIbHbIE 00Pa30BaTENbHbIE 3aMPOCHl M CIOCOOHOCTU KaXKI0ro pedeHka mpu
peanu3anuy MPOrpaMMbl BHEYPOUHOH MAEATENbHOCTH MO (u3NKe «IJKCIepUMEHTanbHas (GU3uka H
pelieHue 3aaa4y», MOXKHO JOCTHYb OCHOBHOH LEJH — Pa3BHTh Yy OOYyYaIOLIHXCH CTpeMJIeHHE K
AaJbHeHIIeMY  CamMOOMNpeJe/ieHHIo, HHTE/UIEKTYAJIbHOH,  HAYYHOH H  NPAKTHYECKOH
CaAMOCTOSITEJIbHOCTH, MO3HABATE/IbHOH AKTHBHOCTH.

JlaHHast mporpaMma mNO3BOJIA€T OOYYarOIUMCS O3HAKOMHTBCS C METOAMKON OpraHu3aluud U
NPOBEEHUS SKCIIEPUMEHTAIbHO-UCCIIEIOBATENbCKOM NESTETbHOCTH B COBPEMEHHOM y4eOHOM Tporecce
no (¢pu3MKe, O3HAKOMHUTHCSI CO MHOTUMH MHTEPECHBIMU BONPOCAMU (PU3UKHU HA JAHHOM 3Tarne o0y4yeHwus,
BBIXOASLIMMHU 32 PaMKH IIKOJIbHOW MPOrpaMMbl, pacIIUPUTh LEJIOCTHOE MpenCTaBiIeHHe o npodieme
OAHHOW HAayKH. DKCIEPUMEHTAJIbHAsI AESITeIbHOCTh OyJIeT CrocOOCTBOBATH PA3BUTHIO MBICIHTENBHBIX
oneparuii u o01EeMy HHTEJUIEKTYaJbHOMY Pa3BUTHIO.

He menee BaxHbIM (DaKTOPOM peanM3alMy JaHHOW MPOrPaMMbl SIBJISIETCS CTPEMIICHHE Pa3BUTh Y
yUYaLIUXCsl YMEHUE CaMOCTOATENIbHO padoTaTh, AymaTbh, SKCIEPUMEHTHPOBATH B YCJIOBUSX IIKOJIbHOM
nabopaTopuy, a TakXKe COBEPLUICHCTBOBATb HABBIKM apryMEHTALMH COOCTBEHHOW TO3UIMU 10
onpenenéHHbIM Borpocam. CopeprkaHue MPOrpamMMbl COOTBETCTBYET MO3HABATEIbHBIM BO3MOXKHOCTSIM
IIKOJIbHUKOB M MPEJOCTaBJISIeT MM BO3MOXKHOCTH paboOTaTh Ha YPOBHE MOBBIMIEHHBIX TpeOOBaHMIA,
pasBuBasi yueOHyo motuBauuio. ConepikaHue 3aHATHIT BHEYPOUHOH ESATENILHOCTH MPECTaBIsieT Co00M
BBCACHHUE B MHUP 3KCHCpHMeHTaJ’IbHOﬁ (bH3HKPI, B KOTOPOM y4YallueCsa CTaHYT HUCCICOAOBATCIAMU H
HAy4aThbCsl MO3HABATH OKPYIKAOIIUN UX MHUP, TO €CTh OCBOSIT OCHOBHBIE METO/IbI HAYYHOTO Mo3HaHus. B
YCJIOBMSIX peasu3ali 00pa30BaTeNbHON MNPOrpaMMbl ILIHPOKO HCIOJB3YIOTCS METOABl yueOHOro,
MCCJIeIOBATENILCKOTO, MPOOJIEMHOro 3Kcrepumenta. PeOEHOK B mpouecce MO3HaHMS, MpHOOpeTas
4y BCTBEHHBIN ((PEHOMEHOJIOTUYECKHUI) OTIBIT, TIEPEIKUBACT MOJIyYSHHbIE O IIeHHs U BIIEYATIECHUS. JTH
nepekuBaHusl MpoOy)AaT U nMolykaaroT npouecc MeiuuteHus. Crnenuduueckas Gopma opraHu3aLun
MO3BOJIACT yUALIUMCs O3HAKOMHUTBCA CO MHOTHMHU UHTCPECHBIMU BOIIPOCAMU (I)I/I3I/IKI/I HAa JAHHOM 3Tari¢
00y4eHus, BHIXOISAIIMMH 32 PAMKH IIKOJBbHOW MPOTrPaMMbl, PACLIMPUTh LIEJOCTHOE MPEICTaBIEHHE O
npobneme naHHOH Hayku. JleTm mosy4aroT npodecCHOHaNbHBIE HAaBBIKH, KOTOPbIE CIOCOOCTBYIOT
naJibHEeHIel COLUaNbHON afanTaluy B O0IIeCcTBe.

I]envio nporpaMMel 3aHATHI BHEYPOUHON NESTENbHOCTH MO (pusuke « JkcrnepuMeHTanbHas Gusnka
M peleHHe 3a7auy, IS YHaLUXCcs 8-X KJIaCCOB SIBJISFOTCS:

. pasBUTUEC Y YyHallUXCsl TIMO3HABATCJIbBHBIX HWHTEPECOB, HWHTECIUICKTYAJbHBIX KW TBOPYECKUX
CrocoOHOCTEll B MpoLecce pelieHus MPaKTUYeCKUX 3a7a4 U CaMOCTOSITEJIbHOTO MPUOOPETEHUs] HOBBIX

3HAHUM;

* (opmupoBaHHE U PA3BUTHE y YYAIIMXCS KJIFOYEBBIX KOMITETEHLHH: y4eOHO-ITO3HABATEbHBIX,
UH(POPMALIMOHHO-KOMMY HUKATUBHBIX, COLMAJbHBIX, M KakK CIEJACTBHE KOMIETEHLMH JUYHOCTHOrO

CaMOCOBEPIICHCTBOBAHUA,

* (opmHpoBaHHE TPEIMETHBIX U METANPEIMETHBIX PEe3yJIbTATOB OOy4YeHHs, YHHMBEPCaJIbHbBIX
y4eOHBIX AeHCTBHIA;



* BOCIUTAHHUE TBOPYECKOW JIMYHOCTH, CMOCOOHOH K OCBOCHHIO TEPENOBBIX TEXHOJOTHH W
CO3IaHMIO CBOUX COOCTBEHHBIX pa3pabOTOK, K BBIABUYKEHUIO HOBBIX MIEH U MPOEKTOB;
s peanusauus IEATEIBHOCTHOTO MOAXOHA K MPEAMETHOMY OOyYEHMIO Ha 3aHSTHAX BHEYPOYHOU
IEeSITeIbHOCTH 10 (PU3MKE.
Oco0eHHOCTBIO BHEYPOUYHOH IEATENIbHOCTH MO (PU3MKe B PaMKax KPY)KKOBOW pabOThI SIBISIETCS TO,
YTO OHA HaNpaBjeHa Ha AOCTH)KeHHME OOy4YaloIMMMHUCS B OOJbIIEH CTENEHW JIMYHOCTHBIX U
MeTarpeMETHbIX Pe3yJIbTaTOB.
3. 3apaum kypca
Jlns peanusauuu uesneil kypca TpeOyeTrcsi pelieHne KOHKPETHBIX MpakTudeckux 3anad. OCHOBHbIE
3aJja4M BHEYPOUYHOH EATENIbHOCTH MO (PU3UKU:
*  BBbISIBJICHHE UHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEH, BO3MOKHOCTEH y4aIuXcsi K Pa3IMyHbIM
BUJAM JI€SITEIbHOCTH,
* (QopmupoBaHHE TPEACTABICHUS O SIBIEHHUSIX W 3aKOHAX OKPYIKAKOMIEr0 MHpPA, C KOTOPBIMH
IIKOJIbHUKH CTAJIKMBAKTCS B TOBCEAHEBHOM JKM3HH,
* (opmupoBaHuE MPEICTABICHUS O HAYYHOM METO/E MO3HAHMS,
*  pa3BUTHE MHTEpPECa K UCCJIEIOBATENbCKON AEATEIbHOCTH,
*  pa3BUTHE OIbITA TBOPUYECKON NEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEI,
*  pa3BUTHE HABBIKOB OPraHU3aLMHU HAYYHOTrO TPyAa, pabOThl CO CIOBAPSIMU U SHLIMKJIONE UMM,
* CO3/JaHME YCJIOBUI JJIsi peaju3alydyd BO BHEYPOUHOE BpeMsi MPHOOPETEHHBIX YHUBEPCAIbHbBIX
yueOHBIX 1eHCTBUI B YPOUHOE BPEMS;

*  pasBuUTHE OMbITa He(HOPMAIBLHOTO OOLIEHHMS, B3AUMOAEHCTBHS, COTPYAHHUUECTBA; a
pacupeHne paMoK OOIIEHHUs C COLIMY MOM;

* (QopmHupoBaHHE HABBIKOB TMOCTPOEHMs (PUIUYECKUX MOJENeHd M OMNpedesieHus] TPaHHUI HX
PUMEHUMOCTH,

*  COBEpLICHCTBOBAHUE YMEHHWH NPUMEHSATb 3HaHUS 1O (Qu3uke a1 OOBSICHEHHS SIBJICHUI
IPUPOABI, CBOWCTB BEIIECTBA, pelieHus PU3MUECKUX 3a/1a4, CAMOCTOSTENIbHOIO MPHOOPETEHHsT M OLEHKH
HOBOH wuHpoOpMarmu (PU3HYECKOrO0 COAEpIKaHUs, HCIOJIb30BAHUS COBPEMEHHBIX HH()OPMALIMOHHBIX
TEXHOJIOTHI,

*  HUCIOJb30BaHUE MPHOOPETEHHBIX 3HAHUNW M YMEHHUH IJIs pelIeHHs MPAKTUYECKUX, JKU3HEHHBIX
3a1a4;

* BKJKOUYEHHE YYalIUXCsd B Pa3HOOOPA3HYI [EATENbHOCTb. TEOPETUYECKYIO, MPAKTHUYECKYIO,
AHAJIUTUYECKY IO, TOUCKOBY IO,

*  BbIpabOTKa rUOKUX YMEHHI MEPEHOCUTD 3HAHUSI U HABBIKU HA HOBBIE (POPMBbI y4eOHOI paboThI;

*  pa3BUTHE COOOPA3UTENILHOCTH M OBICTPOTHI PEAKLUH TMPH PELIEHHH HOBBIX Pa3JUYHBIX
(bu3MUeCKHX 3a1a4, CBA3aHHBIX C MPAKTHYECKOMN IS TeIbHOCTBIO.

4. Metoabl 00yueHusi H (POPMBI OPraHU3ALHH AEATEJIBHOCTH 00y YA HXCS

Peanuszauusi mporpamMmbl BHEYPOUHOH AeATEeNbHOCTH «®Pu3mka B 3a7a4ax M OKCINEPUMEHTAX»
NpeAnosaraeT WHAMBUAYAJIbHYK) U TPYINIOBYIO padoTy O0yuaromMxcs, MJIAHUPOBAHHWE U IMPOBEACHHE
UCCIIEIOBATEILCKOTO JKCIIEPUMEHTA, CaMOCTOSATENbHbI COOp MaHHBIX Uil PELICHUS MPAKTHYECKUX
3aqa4, aHaJM3 U OLEHKY IOJIyYEHHBbIX pe3yJIbTaTOB, M3rOTOBJIEHHE nocobuii u moxeneii. [Iporpamma
NpeayCcMaTpuBaeT HE TOJbKO OOydYaloIque W pa3BUBAKOLIME LEIH, €€ peanu3alus CrocoOCTByerT



BOCIIUTAHUIO TBOPYECKON JIMYHOCTU C AKTHUBHOM JKM3HEHHOH mno3uuued. BBICOKMX pe3ysbTaTOB MOTYT
JIOCTHYb B JJAHHOM CJIy4ya€ HE TOJIbKO YUYEHHKH C XOpOLIEH IIKOJBbHOW yCIEeBA€MOCTBIO, HO M BCE
LieJIey CTPEMJIEHHbIE aKTUBHbIE PedsiTa, yike clieNaBiine CBOi npodeccHoHaIbHbINA BBIOOD.

S. Ilnanupyembie pe3y/ibTaThl

JlocTkeHHe TIUIaHUPYEMbIX pPe3yJIbTaTOB B OCHOBHOW INKOJE TPOUCXOAUT B KOMILIEKCE

UCIOJIb30BAHUSI YETHIPEX MEKAMCLHUIUIMHAPHBIX y4eOHBIX nporpamm («PopMUpOBaHUE yHUBEPCAIbHBIX
yueOHbIX neiicTBuiy, «®opmupoanne HMKT-komnerenTHOCTH 0Oy4aromuxcsy, «OCHOBBI yueOHO-
MCCJIE0BATENbCKOM 1 MPOEKTHOH AesTenbHOCTI», «OCHOBBI CMBICIIOBOTO YTEHHsI U PaOOThI C TEKCTOMY)
1 y4eOHbIX MPOrpaMM IO BCEM MpeameraMm, B TOM uucie no ¢usuke. [locne u3ydeHus mporpamMmmsbl
BHEYPOYHOI1 NeATeNbHOCTH « DKCTIepUMEHTaNIbHAsl (PU3MKA U pelleHHe 3a1a4» 00yHaroLHecs:

* CHUCTEMATH3UPYIOT TEOPETUYECKUE 3HAHUST U YMEHUs 10 pPeLIeHHI0 CTaHAAapTHBIX,
HECTaH/IapPTHBIX, TEXHUYECKUX U OJIMMITHAIHBIX 3a/1a4 Pa3IMYHbIMU METOAAMM;

* BBIPa0OTAIOT MHAMBHUIYAIbHBINA CTUIIb peleHus PU3NUECKHX 3a1ad,;

* COBEpILICHCTBYIOT YMEHHMs Ha MPAKTUKE IOJIb30BAaTbCS NMPUOOpPaMM, MPOBOAUTH H3MEPEHMs
busnuecknx BeIMYHH (ONpenensiTh LEeHy AeJIEeHHs, CHUMATh MOKa3aHus, cOON0AaTh NpaBWila TEXHUKH
Oe3omacHOCTH);

* HayyaTcsl IOJIb30BaThCS MPUOOpamMH, C KOTOPbIMH HE CTAJKHBAIOTCS Ha Ypokax (HU3MKH B
OCHOBHOI1 LLIKOJIE,

* pa3paboTaroT M CKOHCTPYHUPYIOT MpUOOpPHI M MOAeNW Ijsi rocnenyroueit paboTel B kaOuHere
busukm.

* COBEpLICHCTBYIOT HAaBbIKM IMCbMEHHOW M YCTHOH peud B TMpOLECCe HAIUCAHMs
UcclieoBaTeNbCKuX paboT, MHCTPYKUUI K BBINOJHEHHBIM MOZAENSM U NMpuOopam, NpU BLICTYIUIEHHUSIX HA
HAay4HO — MPAKTUYECKUX KOHPEPEHIMX Pa3IMYHBIX YPOBHEH.

* ompenensAT JajbHelilllee HanpaBleHHE Pa3BUTUSI CBOMX CIOCOOHOCTEH, cdepy HaydHbIX
MHTEPECOB, OMNpeeNsITCs ¢ BIOOPOM AasibHeliero o0pa3oBaTebHOr0 MapLIpyTa, JajibHeNIero npoduis
oOyueHust B cTapuieil 1Koe.

Ilpeomemnsimu pe3yibmamamu nporpaMMbl BHEYPOUHOH NS TETbHOCTH SIBJISIOTCA:

1. yMeHHe MoJib30BaThCs METOAAMM HAYYHOT'O MO3HAHUS, MPOBOAUTH HAOMIONEHUS, MJIAHUPOBAThH
Y TIPOBOJIMTH SKCTIEPUMEHTBI, 00pabaThIBaTh pe3ynbTaThl H3MEPEHHIA,

2. Hay4MUTBCSl TOJIB30BATBCS M3MEPUTENbHBIMU NpUOOpamMu (BEChbl, TUHAMOMETP, TEPMOMETP),
coOupaTh HECJIOKHBIE SKCTIEPUMEHTAJIbHBIE YCTAHOBKH Il IPOBEIEHUSI TPOCTEHIINX OIBITOB;

3. pa3BuUTHE DJJIEMEHTOB TEOPETHUYECKOrO MBILIUIEHHUST HAa OCHOBE (DOPMHPOBAHUS YMEHUIA
yCTaHABIMBATh (AKTBI, BBIAENSATH IJIABHOE B HM3y4a€MOM SIBICHWH, BBIIBISITH NMPUYMHHOCIEACTBEHHbIE
CBs3U MEXAY BEJIIMYMHAMH, KOTOPBIC €0 XapPaKTEPHU3YIOT, BBIABUIaTh 'MIIOTE3bI, (1)0pMyJII/IpOBaTb BBIBOJbI,

4. pa3BUTHE KOMMYHHUKATHBHBIX YMEHHMH: NOKJIAAbIBATh O PE3yJIbTaTaX KCMEPUMEHTA, KPaTKO U
TOYHO OTBEYaTh HAa BOMPOCHI, NCMOIb30BATh CIIPABOYHYIO JIUTEPATYPY U APYTHe HCTOYHUKU HHPOPMALIUH.

Memanpeomemnsinu pesyibmamamu nporpaMmMbl BHEY POUHOM AESTEIbHOCTH SIBIISIFOTCS:

1. oOBnaageHHE HaABBIKAMHU CAMOCTOSITEJILHOTO MPUOOPETEHHs HOBBIX 3HAHHI, OpraHu3aluK yueOHOi
ACATCJIbHOCTH, TMOCTAHOBKH ueneﬁ, IJIAHUPOBAHUsA, CAMOKOHTPOJA W OLEHKH PE3YyJIbTaTOB CBOEM
NeATEebHOCTH, YMEHUSMU NPEIBUAETh BO3MOXKHbIE PE3YJIbTAThl CBOMX AEHCTBHIA,

2. npuoOpereHue OmbiTa CAMOCTOSTEJIBHOrO TMOMCKa aHanu3a U ortbopa uHpoOpmauuu ¢
HCIIOJIb30BAHHEM PA3JIMYHBIX HCTOYHMKOB M HOBBIX HH(OPMALMOHHBIX TEXHOJOTMH [UI pPeLIeHUs



9KCIEPUMEHTAJIbHBIX 3a7a4;
3. ¢opmupoBaHHue yMeHHi paboTaTh B IpyIIe C BBINOJHEHHWEM Pa3JIMYHBIX COLHAJbHBIX POJEi,
MPENCTaBIATh U OTCTAUBATh CBOU B3TJIsI/bl M yO€XKIEHUS, BECTH AUCKY CCHIO,

4. oBnasieHHEe 3KCNIEPUMEHTAIBHBIMU METOJAMU PEIIEHHs 3a/1a4.
Jluunocmuvimu pe3yibmamamu porpaMMbl BHEY POUHO AEATENbHOCTH SIBIISIFOTCSI:

1. chopmMHpPOBaHHOCTH [O3HABATENBHBIX HHTEPECOB, MHTEJIEKTYalbHbIX M  TBOPYECKHX
CNOCOOHOCTEH yYaLuXCs,

2. CaMOCTOSITEIbHOCTb B MPHOOPETEHUH HOBBIX 3HAHUIT U MPAKTUUECKUX YMEHHUIL;

3.  npuoOpeTeHHe yMeHHs CTaBUTb Iepen coOOi MO3HaBAaTENIbHbIE L€, BbIABUIaTh FUIIOTE3b,

JOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS,

4. nmpuoOpereHHe MOJOKUTETBHOTO YMOLHOHAIBHOTO OTHOLIEHHUS K OKPYKaroLIel Npupoae u

camoMy ce0e Kak 4acTu MPUPOIbI.

6. Cnoco0bl OLEHKH YPOBHS JOCTHKEHHsI 00y A0 HXCSI

Ka4ecTBO MOATOTOBIEHHOCTH YYAlLMXCSl ONPENeNsieTcss KaueCTBOM BBINOJHEHHBIX UMM pPadoT.
Kputepuem oOLeHKM B [JaHHOM Cllyyae SBJSIETCS CTENEHb OBJAJIEHUs HaBblkaMu paloTsl,
CaMOCTOSATEJIbHOCTb U 3aKOHYEHHOCTh PadOThI, TIIATEILHOCTh SKCIEPHMEHTa, HAYYHOCTb MPEAJIaraeMoro
pewenust mnpoOsembl, BHEUIHWH BUA M KadecTBO paboTbl mpubOopa WM MOAETH, COOTBETCTBUE
HCCIIE0BATENbCKOM PabOThI TpeOyeMbIM HOPMaM U MpaBUiIaM OQOPMIICHHUS.

[ToowpurensHOi (HOPMOI OLIEHKH TPYAA YHAIUMUXCs SIBJISETCS EMOHCTPaLHsi paboT, BBIMOJIHEHHBIX
y4allMMUCS U BBICTYIUIEHHUE C pe3yJibTaTaMH UCCIIEOBAHUN Mepes pa3InuHbIMU ay IMTOPUSMH (B KJlacce,
B CTapIIMX M MIIAJUIUX KJAaccax, YYUTEISIMH, IMEeNaroraMM AOIOJHHUTEIbHOrO OOpa3oBaHUs) BHYTPHU
IIKOJIBI.

Pabota ¢ yueOHBIM MaTepuanioM pasHOOOpasHbIX (HOPM HaeT BO3ZMOKHOCTb KaKAOMY MX YYALIHXCS
MPOSIBUTH CBOM CMOCOOHOCTH (B 00JaCTH CHCTEMATHU3ALMK TEOPETHYECKUX 3HAHHMH, B 00NACTH PeLIeHHs
CTaHIAPTHBIX 3a/a4, B 00JIACTH PELIeHUs] HECTAHJAPTHBIX 337a4, B 00JIaCTH UCCIIEOBATENbCKOM paboThI
u 1.4.). Cutyauum ycnexa, CO3JArOIIME TMOJOKUTEIbHYI) MOTHBALUIO K JEITENbHOCTH, SBISIOTCS
Ba)KHbIM (PaKTOPOM Pa3BUTHSI TBOPUECKUX U MO3HABATENbHBIX CIIOCOOHOCTEN yUaluxcs.

7. CopepxkaHue NpoOrpaMmmsl

Cooepircanue uzyuaemozo Kypca 6 8 kiacce

1. TensioBble siBjienus (14 1)

Ternosoe nsuxkenue. Tepmomerp. CBsA3b TeMIeEpaTypbl T€la CO CKOPOCTHIO ABM)KEHUS €r0 MOJIEKYJI.
BHyTpeHHsst sHeprus. [IBa cnocoOa M3MeHEHHs BHYTpEHHeW >Hepruu: padora u Teruionepenada. Buel
TEIJIONEPEIaYH.

KonuvecTBo TernoTel. Y nenbHask TEIIOEMKOCTb BELIECTBA. Y I€JIbHAS TEIJIOTA CrOPAHUS TOIUINBA.

3aKOH COXpaHEHUsl SHEPTUN B MEXAHUYECKUX U TEIUIOBBIX MPOLECCAX.

Z HN3meHeHHe arperaTHbiX cocTosiHui BemecTsa (10 1)

IInaBnenue u oreepaesanue tea. Temneparypa niasneHus. Y AejbHas TEMJIOTA MJIaBICHHUS.

Hcnapenue u konnencauus. OTHOCUTENbHAS BIAXKHOCTD BO3AyXa U ee usMepenue. Ilcuxpomerp.

Kunenne. Temnepatypa kumneHusi. 3aBUCUMOCTb TEMIEpPATypbl KUMEHHS OT JaBJeHUs. Y eibHas
TEIJIOTa MapooOpPa30BaAHHSI.

OOmpsicHeHHe M3MEHEHMH arperaTHbIX COCTOSHMI BELIECTBA HA OCHOBE MOJIEKYJISIPHO-KHHETHYECKHX
NPeACTaBIICHUI.

[TpeoOpazoBanusi 3HEpPruM B TEIUIOBbIX MaluHax. JlBurarenb BHyTpeHHero cropanus. Ilaposas
TypOuHa. X0onoauibHUK. DKOJIOrHYeCKHe MPOOIeMbl HCTIONb30BAHUS TEIIOBBIX MALLIHH.



3. DyeKTpUYecKHe sABJaeHHus (29 1)

Onextpusauusi Ten. JlBa poma 2yeKTpudeckux  3apsanoB. [IpoBOOHHMKH, OHMANEKTPUKH H
MOJyMPOBOAHUKU. B3aumoneiicTBue 3apshKeHHBIX Tel. DJIEKTpUUeckoe Ioyie. 3aKOH COXPaHEHUs
3NIEKTPUYECKOTrO 3apsija.

JIMCKPETHOCTD JIEKTPUUECKOro 3apsiaa. neKTpoH. CTpoeHue aToMOB.

Onexktpuueckuil  Tok. ['anpBaHMueckue SJ€MEHTBL.  AKKYMyJATOpPbL.  DJIEKTpUYECKas  LeMb.
DnexkTpuueckuil TOK B MeTtayiax. Hocurenu 3nekTpudecKuxX 3apsiioB B TOJYNPOBOJHUKAX, ra3ax u
pacTBopax 3ekTpoautoB. [TonynpoBoaHukoseie npudopsl. Cunia Toka. AMIepMeTp.

DnexTpuueckoe HanpsbkeHue. BoapTmerp.

DNeKTpuUecKoe COMPOTUBIIEHHUE.

3akon Oma 115 y4acTKa 3JIEKTPUUYECKON LEeTH.

VY nensHoe conpotusienue. Peocratel. ITocnenosarenpHoe u napamienbHOE COEIUHEHHs IPOBOJHUKOB.

Pabora um momHocTh TOKa. KONMMYECTBO TEMJIOTHI, BBIAENSEMOE MPOBOJHUKOM C TOKOM. CHeTdymk
ANIEKTPUUECKOI SHepruu. Jlamna HakanuBaHus. DJIEKTPOHArpeBaTeIbHbIe MPUOOpPbI. Pacyer snekTposHepruu,
notpebnsemoii ObIToBbIMU dnekTponpudopamu. KopoTkoe 3ambikanue. [1naBkue npeaoxpaHuTeu.

4. DneKTPpOMArHUTHbIE AABJeHus (7 1)

MarsutHoe noJie Toka. DJIeKTPOMarHuThl U ux npumeHeHue. [TocTossHHbIE MarHUTBl. MarHuTHOE 1oJie
3emuiu. JlelicTBHE MAarHUTHOTO IOJISI HA MPOBOAHUK C TOKOM. DJIeKTpoaBUraTesb. JJuHaMuk u MUKPO(OH.

5. CBetoBble siBjieHus (10 u)

Ucrounuku ceera. [IpsiMonuHeliHOe pacipoOCTpaHEHHUE CBETA.

OTtpaxkenus csera. 3akoH otpaxenus. [1nockoe 3epkaro.

IIpenomnenue ceera.

JIunza. DokycHoe paccrtosiHue JuH3bl. IlocTpoeHue wu300pakeHuil, JaBaeMbIX TOHKOW JIMH3OIL.
OnTuueckast cuna nuH3blL ['1a3 kak onruyeckas cucrtema. Onrudeckue npudopsl.

8. KanennapHo-remaruueckoe mianuposanue (1 rog o0yuenus)

Ne
Koua-Bo | [IpakTuuec-
3aHs Tema 3ansaTus P
yacoB | Kas padora
THSA
1 BBoanoe 3ansaTue. MHCTpyKTaX 1Mo TeXHUKE 0€30MacHOCTH. 1
Tennosbie siBjeHus (14 4)
2, ITpakruueckas pabora Ne 1 «MccnenoBanue n3MeHEHUsI CO BPEMEHEM 1 1
TEeMIIepaTy pbl OCTHIBAIOLIEI BOJBD).
3. | Pewenue 3ana4 Ha Temy «M3MeHeHue BHy TPEHHEH 3HEpruu, paboTay. 1 1
4. | Pewenue 3ana4 Ha Temy «3MeHEeHHE BHYTPEHHEN SHEPTHH, 1 2
TeIIonepeayay.
=8 [TpakTuueckas pabora Ne 2 «M3yueHue BbIBETPHUBAHUS BOJbI C TEYEHHUEM 2 2
BPEMEHM»
0. OkcnepuMeHTasbHast padora Ne 1 «MccnenoBanue aMmoOppHBIX T 1 2
HN3meneHue arperatHbix cocTosiHui BemecTna (10 u)
I OkcnepumMenTanbHast padora Ne 2 «MccnenoBaHue TeMrepary pol 1 1
TUIABJIEHUS] U OTBEPAEBAHUS)




DxcnepuMenTanbHas padota Ne 3 «MccnenoBanue BIa)KHOCTH BO3yXa»

9. JxcnepuMeHTabHas padota Ne 4 «3aBUCUMOCTD TeMITEpaTypbl KUITEHUS
OT aBJICHUS»

10. | Pewenue 3ana4 Ha TeMy « Y 1esibHas TEMIOTA TTAPOOOPA3OBAHMSD)

11. | Pemenue 3anau Ha Temy « KITJI TeroBbIX ABHraTeneii »

DyeKkTpuyeckue sijieHus (29 )

12. | DxcnepumenTanbHas padora Ne 5 «HccenoBaHue 3J1€KTPUIECKOTO
MOJIsD»

13. | Pemenue 3anau Ha TeMy «DJIEKTpHYECKasi LEMb U €€ COCTABHBIE YaCTI

14. | DxcniepumenTanbHas pabora Ne 6 «MccnenoBaHue JIeKTPUYECKOrO TOKA.
["anpBaHUYECKHUE ITEMEHTBI, AKKYMYJIITOPBD)

15. | Ipakruueckast pabota Ne 3 « M3roToBjIeHHE HIEKTPOCKOIIA

16. | DxcnepumenTtanbhas pabora Ne 7 « MccnenoBanue 3J1eKTPUIECKOI
Lenm»

17. | Pemenue 3anau Ha Temy « Cuiia Toka. AMIepmerpy»

18. | Pewenue 3ana4 Ha TeMy «DJeKTpUdeckoe HanpspkeHne. Bonbrmerpy

19. | Pewienue 3ana4 Ha TEMy « DJIEKTPHYECKOTO COTMPOTHBIICHHUE)

20. | Pewenwue 3aau Ha Temy «Omnpenenenne napamMeTpoB JIEKTPHUECKOM
LIENY NPU TIOCIIEN0BATENBHOM U MapaJlJIeIbHOM COEAMHEHUH
MPOBOIHUKOBY

21. | Peuenue 3ana4 Ha Temy «Pacuer paboThbl i MOITHOCTH TOKa»

22. | DkcnepumenTanbHas padora Ne 8 «ccnenoBaHie KOJMYECTBA
TETJIOTHI, BBIACTIACMOC IMTPOBOJHHUKOM C TOKOM»

23. | Ilpaktuueckast paborta Ne 4 « MccrenoBaHue TaMITbl HaAKaTMBaHUsD)

24. | DkcnepumenTanbHas padora Ne 9 «KopoTkoe 3aMbIkaHue U €ro
nocneactsus. [Inaskue npegoxpanurenin»

25. | Pewenue 3ama4 Ha TeMy «Pacuer 3j1eKTposIHepriu, OTPedIseMOi
OBITOBBIMHU 3JIEKTPOTIPUOOPAMI»

DNeKTpOMArHUTHbBIE siBJeHus (7 1)

26. | DkcnepumenTanbHas pabora Ne 10 «MccnenoBaHue MArHUTHOTO TOJISI
TOKa»

27. | DkcniepumenTaibHas pabota Ne 11 «JleiicTBUE MATHUTHOTO OISt HA

NPOBOAHHUK C TOKOM »




28. | Mpakruyeckan padora Ne 5 «Mceneaosanne npuHUMNG ACHCTBHS I I
AHHAMHKA H MHKPOdOHa»

Ceerosbie sisienns (10 1)

29. | Mpakrnyeckas padora Ne 6 «Mccneposanne oTpameHns ceera, 3akoH I I
orpaxenna. [Tnockoe sepkano»

30. | DxenepumenTanshan pabora N 12 «Mccaenosanne 3akoHa 1 2
APeNOMIEHHA CBETa
31. | Pewenne 3anau Ha Temy «Pacyer GOKYCHOro paccTosHHs IHH3bD) 1
32, | Mpakriaeckas padora Ne 7 «TToctpoenne nao0paxeHnii, 1asaeMbix I I
TOHKO# JTHH30H»
33. | Mpakraieckan padora Ne 8 «Onruveckie npubopsi B npupoacy. I I
HTOI'O: 34 36

9. Hndopmaunonno — Meroan4eckoe obecnedenne

1. Breypounas nesTeNbHOCTH WKONBHHKOB. MeToaiuecknii KOHCTpyKTOp: nocobue aas yuurens/
AB. I'puropses, I1.B. Crenanos. - M.. [lpoceewmenne, 2011, ~ 223 c. - (Crannaprsl BTOPOro
MNOKONEHHA ).

2. Baeypounas nesrenbHocTb. [IpumepHbiii niaH BHEYPOUHOI AEATENLHOCTH B OCHOBHOI IIKOJE:
nocodune s yaurens/. BIT Crenawos, /LB Tpuropsee — M. Tlpocsewenne, 2014, — 200 ¢ -,
(CrannapTsl BTOPOrO NOKONEHHS ).

3. PaBoume nporpammbi. ®usuka. 7-9 knaccw: yueOHO-meToaHueckoe nocodue/coct. EH.
Tuxonosa.- M [lpoda, 2013.-398 c.

4. MeacpaspHblil  TOCYIAPCTBCHHBIH  CTaHzaapr odwmero o0pa3oBaHMsi BTOPOro  MOKOJACHHA:
aestensHocTHb nmoaxon [Teker]: meroanueckue pexomennaunn. B 3 u Yacrs 1/ C.B. Ananuuesa; noa
obut. Pea. T.d.Ecenxoroii, B.B. 3apy6unoii, ast. Beryn. Cr. B.B. 3apytuna — Yaeanosck: YUIIKITPO,
2010. — 84 c.

5. 3annmavensuas pusuka. [Mepeasman A M. — M. : Hayka, 1972

6. Xouy Obrrs Kyantuusim. Dasmanckiii KA. - M. : PULL MK/], 2002.

7. ®uznka ans yenedenHeix. Kubansuenko A A, Kubansyenko U A — Pocros v/ | «DeHnken,
2005,

8 Kax crars yuennm. 3auatus no ¢usike ans crapuexnaccuiukos. A B, Xyropekuii, JIH.
XyTtopckuii, U.C. Macnoe. - M. - I'nobyc, 2008,

9. ®poutaneusie nabopatopusie 3ausTia no duinke B 7-11 knaccax obuweodpazoBaTenbHLIX
yupexaenuii: Kuura ans yunrens./noa pea. B.A. byposa, I'I". Hukudoposa ~ M. : Ilpoceewenise, 1996,

10. ®eaepanbubii rocyaapcreennbii obpasosatensHbii craunapr [Dnexrponssiii pecype]. -

Pexum noctyna: http://standart.edu/catalog aspx?Catalog=227
11. Caiir Munucrepcrsa ofpazoeanus 1 nayki Poccuiickoli ®@epepaunn// oduunansisii caiir. -

Pexum nocryna: hitp //munoGpuay s pd/

12. Meroauueckas cay:xda. HMznarenvctso «BUHOM. JlaGoparopus 3nanmity [DnexTpoHHbIi



http://standart.edu/catalog.aspx?Catalog=227

pecypc]. — Pexxum noctyna: http://metodist.Ibz.ru/

13. Urposas nporpamma Ha aucke «/[pakoma u 3aHuMaTenbHas Gpusuka» [DneKTpoHHbIN pecypc]. —
Pexxum noctyna: http:// www.media 2000.ru//

14. PasBuBarouiyie 3J€KTPOHHbIE UTPbl « YMHHUKH — H3ydaeM IUIaHETy» [DIeKTPOHHBINH pecypc]. —
Pexxum noctyna: http:// www.russobit-m.ru//

15. Apropckast mactepckas (http://metodist.1bz.ru).

16. Anroputmsbl peuieHus 3ana4 no ¢usuke: festivai.lseptember.ru/articles/310656

17. ®opmupoBaHue yMeHMH yuamuxcs pemartb ¢usnueckue 3amaud: revolution. allbest.
ru/physics/00008858 0. html

10


http://metodist.lbz.ru/
http://www.russobit-m.ru/
http://metodist.lbz.ru/

