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[HosicHUTEILHAA 3aNMHCKA

dusnyeckoe 0Opa3oBaHKE B CHCTEME OOIIEro U CpeHero 0Opa3oBaHMs 3aHUMAET OIHO W3
BEAYIIUX MeCT. SIBIssAch (QyHAaMEHTOM HAYYHOTO MHUPOIOHUMAHHSA, OHO CIOCOOCTBYET
(bopMHpPOBaHMIO 3HAHHH 00 OCHOBHBIX METO/AAX HAYYHOTO IIO3HAHMS OKPYKAIOIIETO MHDPA,
(GyHIaAMEHTAIILHBIX HAay4YHBIX TEOPUH M 3aKOHOMEPHOCTEH, (hOpMUpPYET y ydalmuxcs YMEHHS
UCCIIEI0BATh U OOBSICHATH SBJICHUS IPUPOABI U TEXHUKH .

Kak mxonbpHbIH npeamMeT, pusnka o61aiaeT OrpOMHBIM TYMaHUTAPHBIM ITOTEHIIMAIOM, OHA
aKTMBHO (OPMHUPYET HHTEIUICKTYaJbHbIE ¥ MHPOBO33PEHYECKHE KAdyecTBa JIMYHOCTH.
Juddepenunanus npeamnoaaraeT Takyro OpraHU3alHio npouecca 00yueHust, KOTopast yuuThIBAeT
WHIUBHUIyaIbHbIE OCOOCHHOCTH YYAIIUXCs, UX CHOCOOHOCTH W WHTEPECHI, JTUYHOCTHBIA OMBIT.
Huddepennmanuss obydeHus: (pusnke MO3BOJISAET, C OJHOW CTOPOHBI, 00ECHeYuTh 0a30BYIO
HOJTOTOBKY, C APYroil — yIOBJIETBOPUTH MOTPEOHOCTH KaKAOTO, KTO HPOSBISET MHTEPEC U
CIOCOOHOCTH K MPEIMETY U BBIXOAMT 32 PAMKHU M3Y4EHUS (PU3UKHU B IIKOJILHOM KypCe.

Paboyas mporpamma 3aHATHI BHEYPOUHOU AEATEIbHOCTH 1O (pusuke «Pusnka B 3aJa4ax u
SKCIEPUMEHTaxX» MpeAHa3HaYeHa Il OPTaHU3aIH BHEYPOUHOH JeaTenbHOCTH «Touka pocTay
oOyuatomuxcs 7-9 knmaccoB MBOY «COLL Ne6y TIT"O

Cpoxk peanmmzaruu nmporpammsl: 1 roa. 7 kiacc — 704., 8 kimace 704., 9 kimacc — 34 4.

JlaHHas mporpaMma 1mo3BoJIsIeT 00YJaIONIMMCsl 03HAKOMHUTHCS ¢ METOJIMKOM OpraHn3alui U
MPOBECHUS IKCIIEPUMEHTAIBHO-MCCIIEIOBATEIbCKOIM EATEIBHOCTH B COBPEMEHHOM YueOHOM
nporiecce 1o (Hu3KKe, 03HAKOMUTHCS CO MHOTMMHU MHTEPECHBIMH BOIPOCaMHU (PU3UKHU HAa TAHHOM
sTane OOydYeHHMs, BBIXOASANIMMHU 32 pPaMKH HIKOJBHOW MPOTPaMMBbI, PACHIMPUTH IIEJIOCTHOE
NpeACTaBIeHHEe O NpobdjemMe [TaHHOH HayKd. OKCIEPHUMEHTAIbHAs JCSTEIbHOCTh OyneT
CIIOCOOCTBOBATh PA3BUTHIO MBICIUTENIBHBIX ONEpaluii ¥ OO0IIEeMy HWHTEIICKTYaIbHOMY
Pa3BUTHIO.

He menee BakHBIM (PaKTOpOM peaM3alluyl JaHHOW MPOTPAMMBI SIBISIETCS CTPEMIICHHE
pa3BUTh y YYaIIUXCS YMEHHE CAaMOCTOSITENIbHO pPadoTaTh, AyMaTb, JSKCIIEPUMEHTHPOBATH B
yCIIOBUSIX J1abopaTopuu 1eHTpa «Todka pocray, a TakKe MPUMEHSTH MOJTyYEHHbIC 3HAHUS JUIS
pemieHusi Ka4eCTBEHHBIX, KOJMYECTBEHHBIX W OKCIIEPHUMEHTAIBHBIX 3a7ad  pa3IUdHON
cnoxkHoctu. CojepkaHue TNPOrpaMMbl COOTBETCTBYET IMO3HABATEIbHBIM  BO3MOXKHOCTSM
IIKOJIPHAKOB W TIPEIOCTABIsIET WM BO3MOXKHOCTH pa0OTaTh Ha YPOBHE ITOBBIIIEHHBIX
TpeOoBaHu, pa3BHUBasi yueOHYIO MOTUBALUIO.

OCOOEHHOCTBIO JAHHOM MPOTrpaMMBbl  SIBJISIETCS TO, YTO:

e OHa HamNpaBJIeHa HAa JOCTWKEHHE OOYJArONIMMUCS B OOJIbIIEH CTEMEHU JTUYHOCTHBIX U
METaIpeIMETHbBIX PE3yJIbTaTOB;

® COCTaBJICHA C YYETOM BO3PACTHBIX OCOOCHHOCTEH yJaIiXCs;

® [IOCTENICHHO BBOJUTCS MPOEKTHAS JESITEIbHOCTh — OT MUKPO-IIPOEKTOB B 7 Kilacce 10
WH/IMBUyaJIbHBIX MPOEKTOB B 9 Kiacce;

e yacTh y4eOHOI0 BpeMEHH OTBEJICHA Ha pelleHue 3a1au B popmate PISA.

Peanu3zanusi nporpaMmsl 00ecne4uBaeTcsi HOPMATHBHBIMH IOKYMEHTAMM:
1. ®enepanbhblii 3aKoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpa3zoBanuu
B Poccuiickoit deneparun» (¢ u3M. u 101., Bety. B cuiy ¢ 01.09.2020).

2. Tlacnoptr HaumoHanbHOro mpoekTa «OOpazoBanue» (yrB. mpesuauymom CoBera InpH
IIpesunente P® no crparernyeckoMy pa3BUTHIO U HAallMOHAIBHBIM IPOEKTaM, IPOTOKOJ OT

24.12.2018 Ne 16)

3. I'ocynapcrBennas nporpamma Poccuiickoit ®denepanuu «Pazsutue odbpa3zoBanus» (yTB.
[MocranoBnennem [IpaButenbcrBa P®D ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKICHUM  TIOCyAapcTBEHHOM  mporpammel  Poccuiickoin  @enepaunn  «Pa3zButue
o0pa3oBaHU.

4. Tlpodeccuonanvubiii  ctanmapt «llemaror (memarormdeckas JesATEILHOCTh B
JIOTIIKOJIbHOM, Ha4aJlbHOM OOIIIEM, OCHOBHOM OOIIIEM, CpeHeM oO0IeM 00pa3oBaHUM),
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(BocuTaTenb, yaurenb)» (pea. ot 16.06.2019) (Ilpukaz MunucrtepcTBa TpyJda ¥ COLMATBHON
samutel P® ot 18 oktsabps 2013 r. No 544H, ¢ u3MEHEHHSIMH, BHECEHHBIMH TPUKA30M
MunuctepctBa Tpyaa u comzamuTsl PO ot 25.12.2014 No 11158 n o1 5.08.2016 1. Ne 422H).

5. Meroanueckue pEeKOMEHJAIMM IO  CO3AaHMI0O U (YHKIMOHMPOBAHUIO B
00111€00pa30BaTENbHBIX OPraHU3ALUAX, PACIIONIOKEHHBIX B CEIHCKOW MECTHOCTH M MaJIbIX
ropojax, LEHTPOB 0Opa30BaHUS €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKON HampaBiIeHHOCTEH
(«Touka pocta») (YTBepxkaAeHbl pacrnopsbkeHneM MuHucrepcTBa mnpocBelieHus Poccuiickoit
denepanun ot 12 saBaps 2021 r. Ne P-6)

Iean u 3agaun

Onupasich Ha WHIWBHIyalbHBIC 00pa30oBaTENbHBIC 3aPOCHl M CIIOCOOHOCTU KaXIOTO
pebeHKa MpU peanu3alil MPOTrpaMMbl BHEYPOUHOW IeATENBHOCTH 1Mo (u3uke «Dusmka B
3a/1a4yax M SKCIEPUMEHTaX», MOXHO JTOCTHYb OCHOBHOW IeJIH - Pa3BUTh Yy 00y4arOIIMXCs
cTpeMileHMe K [aJIbHelllleMy caMOOMpeleleHHI0, HHTeIEKTYalbHOi, HAy4YHOH H
NMPaKTHYECKO#i CAMOCTOSITEJILHOCTH, MO3HABATEIbHOH AKTHBHOCTH.

Jist peanuzanuu 1eneid Kypca TpeOyeTcsi pellleHHe KOHKPETHBIX IMPaKTUYECKUX 3ajad.
OcHOBHBIE 321241 BHEYPOYHO AeATeJIbHOCTH 10 PU3UKH:

* BBISIBJICHHE MHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH ydYaIlIUXCs K
Pa3IMYHBIM BUAM JICSITEIbHOCTH;

M (bOpMI/IpOBaHI/Ie MNpEaACTaBJIICHHUSA O ABJICHUAX W 3aKOHAX OKPYXKXAIOUIECTO MUpPa, C KOTOPbBIMU
IIKOJBbHUKHN CTAJIKHUBAIOTCA B HOBCCIIHGBHOfl JKU3HU,

* (popMupoBaHUE IPEACTABICHUS O HAYYHOM METO/IE TO3HAHHUS;

* pa3BUTHE UHTEPECA K UCCIIEI0BATENIbCKOM EATEIbHOCTH,

* pa3BUTHE OIbITA TBOPUECKOH €ATEILHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BUTUE HAaBBIKOB OpraHU3allid HAy4yHOro TpyJa, paboThl CcO CIOBapsMU U
SHIMKJIONEUSIMM;

* CO3JaHME YCIOBUM JUIsl pealu3allid BO BHEYPOYHOE BpeMsl HPHOOPETEHHBIX
YHUBEPCAJIbHBIX YUEOHBIX JAEHCTBHI B ypOUHOE BpEMS;

* pa3BUTHE ONbITa HEPOPMAIBHOIO OOIIEHMS, B3aUMOJCIHCTBUS, COTPYIHUYECTBA;
paciipeHre paMoK OOIIEHUs C COLUYMOM.

* (OopMHUPOBAHKE HABBIKOB MOCTPOCHUST (PU3UUECKUX MOJIETICH M ONpPECIICHUs] TPaHUI] UX
MIPUMEHUMOCTH.

* COBEpIICHCTBOBAHWE YMEHHI MPUMEHSATh 3HAHUS MO (U3MKe A7 OOBSCHEHUS SBICHHIMA
MIPUPO/IbI, CBOMCTB BEIIECTBA, PEIICHHS (PU3UIECKUX 3a]1a4, CAMOCTOSATEILHOTO TPHOOPETEHUS U
OLICHKH HOBOH HH(pOpMAMK (QU3UIECKOTO COAEPIKAHMS, HCIOIb30BaHUS COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJOTHIA;

* WCIIOJIb30BaHHUE MPUOOPETEHHBIX 3HAHUW M yMEHMH M pelIeHHs] MPaKTHUYECKHX,
JKW3HEHHBIX 33]1a4;

* BKJIOYEHHME yyalluXci B  pa3HOOOpa3Hyl0  JIeATENbHOCTh:  TEOPETUYECKYIO,
MPAKTUYECKYI0, AHATUTUYECKYIO, TTONCKOBYIO;

* BbIpaboTKa TMOKMX YMEHHMH MEpEeHOCUTh 3HAHMS M HaBBIKM Ha HOBBIE (OPMBI ydeOHOI
paboTHI;

¢ pa3BUTHC COO6pa3I/ITeJIBHOCTI/I n GBICTpOTLI pCakru Mpu pCiCHUNU HOBBIX PA3JIMYHBIX
CbI/ISI/I'-IeCKI/IX 3aaa4, CBA3aHHBIX C npaKanecxoﬁ JACATCIIBHOCTBIO.



Iliianupyembie pe3yabTaThl

JlocTrxkeHne MiIaHUPYEMbIX Pe3yJbTaTOB B OCHOBHOM IIKOJIE MPOMCXOAUT B KOMILIEKCE
WCIIOJIb30BAHUS YETBIPEX MEKIUCHUIUIMHAPHBIX  yueOHBIX mporpamMm («DopmupoBaHue
YHUBEpCAIbHBIX YUeOHBIX nercTBHY, «DopmupoBanue MKT-koMneTeHTHOCTH 00yJarOITUXCs,
«OCHOBBI Y4eOHOUCCIIEOBATENILCKOM W TPOCKTHOH NesSTeNbHOCTH», «OCHOBBI CMBICIOBOTO
9TeHHUs] U PabOThl C TEKCTOM») U Y4EOHBIX IMPOTrpamMM IO BCEM IpeaMeTaM, B TOM YHCIE TIO
¢usuke. Ilocne u3yueHuss mporpaMMbl BHEYpPOUHOU nesdTenbHOCcTH «Du3nka B 3amadyax u
SKCIIEPUMEHTAxX» 00yyaroluecs:

* CHUCTEMAaTH3UPYIOT TEOPETUYECKHE 3HAHUS U YMEHHUS IO PEUICHHIO CTaHIapTHBIX,
HECTaHIaPTHBIX, TEXHUYECKUX U OJMMITMAIHBIX 33/1a4 pPa3InYHbIMU METOJAMHU;

® Bpra60TaI-OT I/IH,I[I/IBI/II[yaJ'IBHHﬁ CTWUJIb pCHICHUA (bl/ISI/I‘IeCKI/IX 3aja4.

* COBEpIICHCTBYIOT YMCHHS Ha MPAKTUKE IOJIb30BAThCS MPUOOpaMH, TPOBOJUTH
U3MepeHus: PU3NIECKUX BEIHYUH (ONPEeNITh IIEHY JeNeHUsl, CHUMAaTh TOKa3aHusl, COOJII0IaTh
MpaBUjia TEXHUKH O€30MaCHOCTH);

* Hay4aTcCs MOJb30BaTHCS MPUOOpPaMH, C KOTOPHIMU HE CTAJIKUBAIOTCA Ha YpOKax (PU3UKH B
OCHOBHOM IIKOJIE;

* pa3pa0oTalOT U CKOHCTPYUPYIOT NPUOOPHI M MOJAENIM JUIsl Mocieayromei paboTel B
KaOuHeTe PU3UKU.

* COBEpULICHCTBYIOT HAaBBIKM IHMCBMEHHOHM M YCTHOM peud B IpOLIECCE HaIUCaHUS
UCCIIeIOBATENIbCKUX padOT, MHCTPYKLUMH K BBINOJIHEHHBIM MOJEIsAM M IHpudopam, IpH
BBICTYIUICHHUSAX HAa HAYYHO — MPAKTUYECKUX KOH(EPEHIUAX PA3TUIHBIX YPOBHEH.

* ONpe/eNAT JalbHeiee HalpaBlIeHUEe Pa3BUTHS CBOUX CHOCOOHOCTEH, cdepy HaydHbBIX
MHTEPECOB, ONPEACIATCS ¢ BEBIOOPOM JalIbHEHIIEro 00pa3oBaTeIbHOTO MapUIpyTa, AadbHEHIIEro
npo¢uiIs 00y4eHus B CTapIlei mKoJe.

IlIpeomemmnvimu pesyromamamu nporpaMmMbl BHCYPOYHOU ACATEIbHOCTH SIBIISIOTCA:

OOyuarouiics MOIXYYUT BO3MOXKHOCTH JUIsl (DOPMHPOBAHHUS CIEAYIOIIUX HPEIMETHBIX
pE3yJIbTaTOB:

® 3HaHMSI O IPUPOJIE BAKHENIINX (PU3NUECKUX SBJICHUHN OKPY/KAIOIIEro MUPA U MOHUMaHHE
cMbIcia PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b N3YUYEHHBIX SIBJICHUII;

® YMEHMSI [T0JIB30BAThCSI METOJAMU HAYYHOTO MCCIIE0BAaHUS IBJICHUI IPUPOIbL, IPOBOJUTH
HAOMIOACHUs, IUIAHUPOBATh M  BBIIOJHATH OKCIEPUMEHTHI, 00pabaThiBaTh pe3yabTaTh
U3MEpEeHU, MPEeACTaBIATh PE3yJIbTaThl U3MEPEHUN C MOMOIIBI0 Tabnull, rpaduKkoB U Gopmyd,
OOHapy>KUBaTh 3aBHUCUMOCTH MEXAY (QHU3UUYECKUMHU BEIMYMHAMH, OOBSICHATH MOJY4YECHHBIE
Pe3yJIbTaThI U JIeJaTh BHIBOJIbI, OLIEHUBATh T'PAHUIIbI TIOIPEIIHOCTEN PE3yIbTaTOB U3MEPEHUI;

®yMEHHSI TPUMEHATh TEOPETUYECKHME 3HaHUS Mo (U3MKE Ha NpPaKTHKE, peuarhb
¢du3nyeckre 3a1a4M Ha IPUMEHEHHE TOJIYYEeHHBIX 3HAaHUH;

®yMEHUS M HaBBIKM NPUMEHSTHh MOJY4YEHHbIE 3HAHUS JUIs OOBSICHEHUS IPHHLUIIOB
JEUCTBHS BXHEHIINX TEXHHYECKUX YCTPOWCTB, PELICHUs NMPAKTUYECKHUX 3a/1a4 MTOBCEIHEBHOU
KHU3HH, oOecrieyeHHss O€30MacCHOCTH CBOEH >KHM3HM, PALMOHAIBHOTO MPHPOJIONOIb30BAHUS U
OXPaHbI OKPYKAIOIIECH CPEbI;

¢ hopMupoBaHue yOSKICHHS B 3aKOHOMEPHOI CBSI3M U TO3HABAEMOCTH SIBICHUH MPUPOJIBI,
B 00BEKTUBHOCTH HAay4YHOTO 3HAHUS, B BBICOKOM LIEHHOCTH HAayKH B Pa3BUTUU MaTepUaIbHOU U
JyXOBHOU KYJIBTYPBI JIFOJIEH;

® pa3BUTHE TEOPETHUECKOTO MBILUICHHS Ha OCHOBE (JOPMHUPOBAHUSI YMEHUN yCTaHABIUBATh
(akThl, pa3IU4aTh NPUUUHBI U CIEJICTBUS, CTPOUTHh MOJENN U BBIJIBUTaTh TUIIOTE3bl, OTHICKUBATH
1 (GOpMYIHPOBAThH JI0KA3aTEIbCTBA BBIABHUHYTHIX T'MIIOTE3, BHIBOJUTH M3 SKCIEPUMEHTAIBHBIX
(hakTOB U TEOPETHUECKUX MOJeliel (Pu3nYecKre 3aKOHBI;

® KOMMYHUKAaTUBHbIE YMEHHs: JOKIAAbIBaTh O PE3yJbTaTaXx CBOETO HCCIEIOBAHMS,
y4acTBOBaTh B JMCKYCCHUU, KPATKO M TOYHO OTBEYaTh Ha BOIMPOCHI, HUCIOIb30BATh CIIPABOUHYIO
JUTEpaTypy U Apyrue HCTOYHUKU UH(POpMaIUK.
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Memanpeomemuvimu pe3ynvmamamu IPOTrPaMMbl BHEYPOUHOM I€ATEIbHOCTH SBISIOTCS:

OO0yuarouuiicss MOIYYUT BO3MOXKHOCTD ISl JOPMUPOBAHUS CIESAYIOIUX METAPEIMETHBIX
pE3yNbTaTOB:

® OBJIAZICHUE HABBIKAMH CaMOCTOSITEIBHOTO MPUOOPETEHHUS HOBBIX 3HAHUM, OpraHU3aINH
y4eOHOH JesATeNbHOCTH, TIOCTAHOBKU IIeNieH, IUIAHUPOBAHMSA, CAMOKOHTPOIS W  OLEHKH
pe3yabTaTOB CBOEH JEATENIBHOCTH, YMEHMSMHU HPEIBUAETh BO3MOXKHBIE PE3yJbTaThl CBOMX
JICHCTBHIA;

® [[OHUMAaHHE PA3JINYUNA MEXKIY UCXOIHBIMU (paKTaMy M TUIOTE3aMM Uil UX OOBSICHEHUS,
TEOPETUUYECKMMH MOJEISIMU U peallbHbIMU O0OBEKTAMHU, OBJIAICHUE YHUBEPCATIbHBIMU Y4EOHBIMU
JCUCTBUSMH Ha MPUMEpax TUIOTE3 JJsl OOBSICHEHUSI U3BECTHBIX (PAKTOB M AKCHEPUMEHTAIBHOM
IIPOBEPKHM BBIJBUTAEMBIX TMIIOTE3, pa3pabOTKM TEOPETUUECKUX MOJeNeil IpoleccoB WiIn
SIBJICHHI;

e (hopMupoBaHNE YMEHUI BOCIPUHUMATD, IIepepadaThiBaTh U NPEAbABISATh HHPOPMALIUIO B
CIIOBECHOM, 00pa3HOH, cHMBOIMYECKOHl (opmax, aHaIM3UpPOBaTh U  IepepadaThIBaTh
MOJTyYCHHYIO MH(OPMAINIO B COOTBETCTBUH C MOCTABJICHHBIMU 33Ja4aMH, BBIIEIATH OCHOBHOE
coJiepKaHue IMPOYMTAHHOI'O TEKCTa, HAXOAUTh B HEM OTBETHl Ha IOCTABJICHHBIE BOIPOCHI U
U3JIaraTh ero;

® [IPUOOPETEHUE ONBITA CaMOCTOSITEIBHOIO IMOMCKA, aHauu3a M oTOopa MHpopMaruu c
UCIOJb30BAHUEM PA3JIMYHbIX MCTOYHUKOB M HOBBIX HMH(QOPMALMOHHBIX TEXHOJIOTUH [UIs
peleHust Mo3HaBaTeIbHBIX 33/ay;

® Da3BUTHE MOHOJIOTHUECKOW M JMAJOrMYECKOW pedd, YMEHMs BbIpakaTb CBOM MBbICIIH,
CIOCOOHOCTH BBICIYIIMBAaTh COOECEeHUKA, IMOHMMATh €ro TOYKY 3pEHUs, MPHU3HABATH IPABO
JPYroro 4elloBeKa Ha MHOE MHEHUE,

®eOCBOGHME TNPUEMOB  JEHCTBMM B  HECTAaHJApTHBIX  CUTyalUsX,  OBJaJEHHE
HBPUCTUYECKUMHU METO/IaMU peILIeHUs TpooiieM;

e hopMupoBaHre yMEHUH paboOTaTh B IPyIIE C BBHIIOJHEHUEM PA3IMUYHBIX COLMAIBHBIX
poJieii, MpeACTaBIATh U OTCTauBaTh CBOM B3IJIA/bI M YOEXKIEHUS, BECTH IUCKYCCUIO.

PeryasituBubie YY /1

OOyuaronmiicss MOTYYUT BO3MOKHOCTB /ISl (POPMUPOBAHUS CIEAYIOIINX PETYISTHBHBIX
YV

e YMeHHE caMOCTOSITEIbHO ONPEENATh 1€ 00ydeH s, CTaBUTh U (POPMYITMPOBATH HOBBIE
3aJaul B y4u€0e U MO3HABATENbHOM MAEATENbHOCTH, Pa3BUBaThb MOTHBBI U HMHTEPECHl CBOEH
MI03HABATEIbHOM JeSITeIbHOCTH.

e YMeHue caMOCTOSTENbHO IUIAHUPOBATh IMYTH JIOCTHXKEHUS IieJiell, B TOM YHCIe
albTepHaTUBHbIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(h(PeKTUBHBIE CIIOCOOB! pEHICHHs YUEOHbIX U
MO3HABATENbHBIX 33/1a4.

e YMEHHE COOTHOCHUTH CBOM JEWCTBUS C IIAHUPYEMBIMU pPE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JAEATEJIBHOCTH B IpoOLecce AOCTHIKEHHUS pe3ysbTaTa, ONpPENeNaTh CHOCOOBI
JeWCTBUI B paMKaxX MPEeASIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JECUCTBUS B
COOTBETCTBUH C M3MEHSAIOLICICS CUTYaINE.

o YMeHue OLICHUMBATb IMPAaBHUJIBHOCTH BBIIIOJIHCHHA yqe6H017I 3aJa4u, COOCTBEHHEIC
BO3MOXKHOCTH €€ pELICHHUS.

e Bnanenue OCHOBaMH CaMOKOHTPOJIA, CaMOOIICHKH, IIPUHATHUA peH_ICHI/Iﬁ n
OCYIICCTBJICHHUA OCO3HAHHOI'O BBI60pa B y‘-IC6H01>i U II03HABaTEJIbHOM IEATEIbHOCTH.

ITo3naBartenbHbie YY /]

OOyuvaromuiicss MOTYYUT BO3ZMOXKHOCTH ISl (JOPMUPOBAHUS CIEAYIONINX TO3HABATEIHHBIX
YVI.

e YMEHHE ONpeNeNarTh TMOHATHS, CO37aBaTh OOOOIEHHUs, YCTaHABIWBATh AaHAJIOTUU,
KJIacCU(UIUPOBATh, CAMOCTOSTEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIsSl KJIaCCHU(PHUKAILUY,



YCTaHAaBJIMBATH IIPUYNHHO-CJIICACTBCHHBIC CBA3H, CTPOUTH JIOTUYCCKOEC  PaCCYyXICHUC,
YMO3aKJIHOUYCHUC (I/IH,Z[yKTI/IBHOG, ACAYKTUBHOC, 110 aHaJIOFI/II/I) " ACJ1aThb BBIBOABI.

o YMeHue COo3aaBaThb, IPUMCHATH U Hp606p330BLIBaTB 3HAaKHU U CHUMBOJIbI, MOACIIN U CXCMbI
AJId pCUICHU A y‘Ie6HBIX 1 IIO3HAaBaTCJIbHBIX 3aJ1a4.

o CMBICIIOBOE YTEHHE.

e DOpMUPOBAHUE M PA3BUTHE 3KOJOTMYECKOTO MBILIUICHUSA, YMEHHE IPHUMEHATH €ro B
MO3HABATEIbHOM, KOMMYHUKAaTHBHOW, COLUMAIBHOW MpakTHKE ©  Npo(ecCHOHANTbHOM
OpUEHTALINH.

e PazBuTrie MOTMBALUU K OBJAJACHUIO KYJbTYPOH AKTUBHOI'O MCIIOJIB30BaHUS CIOBapeu U
JPYI'UX IIOMCKOBBIX CHCTEM.

KommynukaTuBubie YV /|

e YMEHHE OpraHU30BBIBaTh y4e€OHOE COTPYJHUYECTBO W COBMECTHYIO JESATEIBHOCTH C
YUUTEJIEeM U CBEPCTHUKAMU; pabOTaTh MHAMBUAYAIBHO U B IPYIIE: HAXOAUTH O0Illee pelieHue u
pazperats KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI M y4€éTa HHTEPECOB; (hOPMYIHPOBATH,
apryMeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE.

e YMEHHE OCO3HAHHO WHCIIOJIb30BaThb PEUYEBLIC CPEACTBA B COOTBETCTBUM C 3a7adyeu
KOMMYHUKAIMK I BBIPAKEHHsI CBOMX UYBCTB, MbICIIEH U NOTPeOHOCTEH I MIIaHUPOBAHUS U
perysiliud CBOEU IEATEIbHOCTH; BJIAJEHUE YCTHOM M NHMCbMEHHOM PEYb), MOHOJIOIMYECKOU
KOHTEKCTHOM peyblo.

e DopMHpOBaHWE W  pPa3BUTHE KOMIIETEHTHOCTH B  OOJIaCTH  HCIOJB30BaHHS
MH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (nanee — UKT).

JIuunocmuvimu pe3ynbmamamu IpOrpaMMbl BHEYPOUHOH NS TEIbHOCTH SIBIISIOTCSL:

OOyuaromuiicss TOJXYYUT BO3MOXKHOCTH JJIsi (DOPMHUPOBAHUS CIEAYIONINX JIMYHOCTHBIX
pe3yJbTaTOB:

epa3BUTHE  [I03HABATEJIbHBIX  HMHTEPECOB,  HMHTEUIEKTYalIbHbIX M  TBOPUYECKUX
CIIOCOOHOCTEM;

® yOEXKJIEHHOCTh B BO3MOXKHOCTH TO3HAHUS MPUPOJAbI, B HEOOXOJUMOCTH Ppa3yMHOTO
UCTOJIb30BAaHUS TOCTHKEHUN HAyKH U TEXHOJIOTWH /IS JaJbHEHIIero pa3BuTHs 4eJI0BEYECKOTro
o0IIecTBa, yBaXCHHE K TBOpIIAaM HAYKHM W TEXHHKH, OTHOIICHHE K (QH3HKE KaK K DIEMEHTY
00111€4eTI0BEYECKON KYJIbTYpPHI;

® CAaMOCTOSITEIbHOCTh B MPHOOPETEHUN HOBBIX 3HAHUH M TIPAKTUYECKUX YMECHHUH;

® TOTOBHOCTH K BBIOODPY )KM3HEHHOTO TIYTH B COOTBETCTBUU C COOCTBEHHBIMH MHTEpPECAMHU
Y BO3MOXHOCTSIMH;

® MOTHBAIUSI 00Pa30BATEIBHON JIESITEIHPHOCTH HA OCHOBE JINYHOCTHO OPHUEHTHPOBAHHOTO
MOJIX0/13;

¢ hopMupoBaHKE IIEHHOCTHOTO OTHOIICHUS NIPYT K JIPYTy, K YUHTENII0, K aBTOpam
OTKPBITHH U N300pETeHH, K pe3ysbTaTaM 00ydeHHUsl.

TemaTuyeckoe NJIaHMPOBAHME

7 xmacc
KoauuecTBo
Ne HasBanmue pasgesia, TeMbl Teopus IIpakTuka
JacoB
Benenue 4 2 2
®dwusnka u BpeMeHa rojaa: ®usuka oceHpro. | 3 1 2
[lepBoHayanbHbIE CBEIEHUS O CTPOCHUU 4 2 2
BEIllECTBA
BsaumMoneiicTBue Ten 8 2 6




5 Pa3 3amauka, iBa 3a/1auka 4 4 0
6 ®usnka u BpemeHna roja: Pusnka 3umMon. | 2 1 1
7 Cuuel B ipupojie 11 5 6
8 Pa3 3amauka, nBa 3amadka 4 2 2
9 JlaBrieHue 6 2 4
10 ®dwusuka u BpeMeHa rona: Gusuka BecHo. | 3 1 2
11 DHeprus 12 5 7
12 DU3HKYU U JIUPUKH 4 2 2
13 ®dusnka v BpeMeHa roja: Ousuka JeToM. 5 2 3
UTOro 70 31 39
8 kiacc
KoinyecTBo
Ne Ha3Banue pa3jgeiia, TeMbl 4acoB Teopus IMpakTuka
1. ®dusnka 1 BpeMeHa rojia (IOBTOPEHHE) 8 5 3
2. | IIpoekTHas nesATENBHOCTD IO (PHU3UKE 7 3 4
3. | Monekynspnas ¢pusuka 11 7 4
4., | ®usuka U IEKTPUIECTBO 19 8 11
S. dusnka KocMoca 3 1 2
6. Maruetuszm 5 2 3
[IpoekTHas nesTENbHOCTh 7 2 5
8. | Crerossre smnenms 6 2 4
9. | HocTmkeHus COBPEMEHHOU (DH3UKH 4 3 1
UTOro 70 33 37
9 knacc
KoinyecTBo
Ne Hassanue pa3aeJa, TeMbl 4acoB Teopus IIpakTnka
1 Bgenenue 5 4 1
2 Mexanuka 8 4 4
3 3aKOHBI COXpaHECHUS 6 4 2
4 Pabora »neprus 5 2 3
5 DNeKTPOMarHUTHbIE SBJICHUS 10 6 4
UTOro 34 20 14

Cojaep:xkaHue NporpaMMbl

7 kyace

TEMA 1. BBEJIEHHUE (44)
Teopus-24. BeogHoe 3ansaTHe. HCTpYKTaX MO OXpaHe TpyJa Ha 3aHATHAX. [lone3HbIe CChUTKN
no ¢gusuke B HTepHeT. Meronbl u3yueHus: puandeckux sBaeHU. OU3NYecKuil SKCIepuMeHT.
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[TorpemHocTs mpsiMbIX u3MepeHuid. [IpaBuna mnpoBeneHUs MIKOJIBHOTO JKCIEPUMEHTA.
Kommbrorepsl B (pU3MUECKUX HCCIEAOBAHUAX M MpU H3ydyeHUW ¢usuku. [IpaBuia co3manus
ANEKTPOHHOU IPE3CHTALINH.
IpakTuka-24y. M3mepenune ¢GU3NYECKUX BEIMYMH C TIOMOIIBI0 IU(PPOBOW TabopaTropuu.
Omnpenenenue 1eHbI AenieHus npudopoB. OnpeneneHnue pacCTOSTHUM 10 HEAOCTYITHBIX OOBEKTOB.
Omnpenenenue o0bema Ted pa3nuyHoi popMmel. 3MepeHue ToNMHbI TUcTa Oymary.
TEMA 2. ®PU3UKA U BPEMEHA I''OJJA: ®U3UKA OCEHBIO (3u)

Teopusi-14. 3aragounoe BemecTBo — Boga. Tpu coctosiHust Boabl. IHTEpecHoe 0 BoJe.

['unoTe3bl MpPOUCXOXKACHUSI BOABI Ha 3emiie, 3HaUeHHE (U3NYECKUX U XUMHYECKHX
CBOWCTB BOJIbI, CTPOEHHE MOJIEKYJIbI BOJIbI, 0OBSICHEHHE CBOIMCTB BOJIBI B PA3JIMYHBIX arperaTHbIX
COCTOSIHUSIX. POJIb BOJIBI B J)KU3HU YeIIOBEKA.

IpakTuka-2 4y DKcKkypcuss Ha OCeHHIOI mnpupoay. IlpoBeaenue HabOrOAEHUI
nposiBiieHUs (PU3HUECKUX sBJIeHHUM oceHblo. Coznanue npesenrauuu «dusnka Ocenbio». Pabora
¢ [Iporpammotii Power Point o co3manuio ciaiiaoBs.

TEMA 3. IEPBOHAYAJIBHBIE CBEJJEHUSA O CTPOEHUU BEHIECTBA (44)
Teopus-4u. [InanupoBanue GU3NUIECKOr0 SKCIEPUMEHTA — KaK JJoka3aTh Teoputo. Ot Jlekapra
10 Hamux aAHen. bpoyHosckoe nsmxenue. Hano-rexuonoruu. Counnenune «Mukpomup». Mukpo
BEJIMYMHBI B HALLIEH JKU3HMU.

IIpakTuka-24 Pacummpenue Ten npu HarpeBaHud. M3mepenue ckopoctu nuddy3uu. Moaenu
arperaTHbIX COCTOSIHHH (UTpa)

TEMA 4. BBAUMOJIEVICTBHUE TEJI (8u)

Teopusi-24. Mexanuueckoe ABUKEHUE M B3auMmojeiicTBue. Kak OBICTpO MBI JIBHIKEMCS
(cmoxxenue ckopocteit)? Korma mer nuxkemcs: Bokpyr ConHia ObICTpee - JTHEM WIH HOYbIO?
[Ipumepsl pa3nvuHbIX 3HAYEHWN BEIMYMH, ONUCHIBAIOIIMX MEXAHUYECKOE JIBUJKEHUE B JKUBOM
npupoge. Hcnonap3oBaHMe B TEXHUKE IPUHLUIIOB JIBH)KEHMSI MXUBBIX CYIIECTB. JSIBIIeHHE
uHepuuu. «Henoasmxuas 6amns». Uto uzydaer cratuka? Buasl paBHOBecusl.

IIpakTuka-64. V3MepeHune OBICTPOTHI peaklUM uenoBeKka. l3mepeHue CKOPOCTH XOAbOBI.
DKcrepuMEeHTalIbHbIE J0Ka3aTeNbCcTBA fABJIEHUs HHepuuu. I[loaroroBka BujpeoumibMa Mpo
sBJIcHUE MHepuuu. M3mepenne maccel | xamm Boxbl. OnpezeneHne MIOTHOCTH IPUPOIHBIX
MatepuaioB. OmnpeneneHre odbeMa M IUIOTHOCTH cBoero Tena. Onpenenenue o0bEMa(Macchl)
IIPOJYKTOB B yNaKkoBKe. M3roToBieHne paBHOBECHOM Urpylky. Pemenue 3anad.

TEMA 5. PA3 3ATIAUYKA, /IBA 3ATAYKA (4u)

Teopus-5u. IlpaBuna pemenuss u  odopmienus 3anad. [loumck ommbok. Pemenue
3aHMMAaTeIbHBIX 3a/1a4. Pemenue 3axau B popmate [TU3A.

TEMA 6. ®PU3UKA 1 BPEMEHA T'OJIA: ®U3UKA 3UMOM (2u)
Teopusi-14. Cuer, nexn, u merens. CHexxuHKM B Bo3ayxe. CHexuHku Ha 3emue. Cnowucras
CTPYKTYpa CHEXHBIX TMOKpOBOB. Pexensuusa. Jlenq na 3emse. [opubiii nennuk. JBrkeHue
nennuka. Kakue ObiBatoT merenu. MUKpOCTpYKTypa HM30BbIX MeTesell BosHbl Ha cHery. Kak
JlaJIeKO MEPEHOCUTCS CHET MeTenblo. [IbuieBble OypH U MeTeIH: CXO0ACTBO U pasnnuus. Ousnka y
HOBOTOJIHEN EJIKH.

IIpakTuka-1 y ®dusuka - Hayka o npupoge. MoXHO JIM HU3ydaTh MPUPOILY 3UMOM?
[Iporynka Ha 3MMHIOIO IPUPOAY.
TEMA 7. CWJIbI B ITIPUPOJAE(114)
Teopus-54. Cuna — BeKTOpHas BeJIMYMHA (IMHAMHUYECKOE pelIeHne 3a1a4). Bec 1 HEBECOMOCTb.
Cuna tpenusi. Counnenue «Mup 6e3 TpeHus».

3aKkOH BCEMHPHOro TAroreHus. CTpoeHHE COJHEYHON cucTteMbl. llnmaHeTel 3eMHOMN
rpynnsl. [Inanersi-rurantel. Cuna TskecTH Ha JIpyrux IuiaHerax. CrnyTHMkM miaHeT u JlyHa.
Habmonenue Jlynsl. Manble Tena, opOMTHI M MEPUOAUYHOCTh KOMET. «3BE3JIOMAJbl», HIIU
moyeMmy 3Be3asl He mangarot? 3Be3nHoe He0o. Co3Be3nusi. 3HAKOMCTBO C MPOTpaMMaMH 10
acTpoHoMuu. Bpems u ero nsmepenue. Kanennaps.
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IIpakTuka-64. 3anumarenbHblidi onbIT «lllapuk Ha HUTH». OmnpeneneHue UEHTpPA
TSDKECTH Tella. 3aHMMaTeslbHble (QUrypbl Ha paBHOBecHE. V3roTOBIEHHE COJIHEYHBIX YacoB.
Co3naHue JyHHOro KajleHJapsi ¢ moMollpio nporpammsl Power Point. M3mepenue sxectkoctu
npyxunsl. 3mMepenne koappuureHTa cuiabl TPEHUS CKOJIBKEHUS Ha KPbUIbLE MIKOJIBI U IPYTUX
ITOBEPXHOCTSX.

TEMA 8. PA3 3AJIAUYKA, /IBA 3ATAYKA (4u)

Teopusi-24. Cucrema CU u ee 3HaueHue. /[uHammueckoe pelnieHHe 3a]ad Ha CIIOKEHHUE CHIL
Pemenue 3annMatensHbIX 3a1a4. Pemenue 3agau B popmare [TN3A.

IIpakTuka-24. OnpeneneHyue Beca CyMKH LIKONIbHUKA. OmpeesieHne Macchl U Beca BO3yXa B
KOMHATe.

TEMA 9. JTABJIEHHUE (64)

Teopusi-24. /[laBnenue TtBepapix Ten. 3akoH Ilackans. JlaBieHue B KHAKOCTH.
I'mppocratuueckuii napajgokc. AtmochepHoe napieHue. Ponb arMmocdepHoro naBieHus B
npupoje. ATMochepHoe gaBieHre U noroaa. ToHOMeTp, MaHOMETPBI. ATMOC(hEpHOE aBJICHHUE B
)u3HM denoBeka. Kak mbl apimum? Kak Mbl ibéM? «["opHasi 601e3HbY, BIUSHUE aTMOC(EpHOTO
JABJICHUS HAa CAaMOYYBCTBUE JIIOJCH. Penienue 3aHuMaTenbHbIX 3a/1a4.

IIpakTuka-44. I3yueHue 3aBUCHUMOCTH JaBJIEHHA OT IUIOIAAM TIOBEPXHOCTH C
MIOMOUIBIO JaTUMKa JaBji€HMs. 3aHUMaTeiabHble OmNbIThl «llepeBEpHyThIl crakan», «POHTAH B
Kosbey, «Sliino B OyTbuike». IIpubopsl 11 U3MepeHus 1aBieHUs — U3TOTOBICHHE OapoMeTpa.
AtmocdepHoe naBineHue W MmenuuuHa. [npun, nunerka, MeaunuHckas OaHka. KposHoe
nasineHue. OmpenereHne AaBlIeHUs KpPOBM y uenoBeka. OmnpeneneHue BBICOTHI 31aHUA C
MOMOIIIBI0 OapomeTpa.

TEMA 10. ®U3UKA 1 BPEMEHA I'OJIA: ®U3UKA BECHOM(3u)

Teopusi-14. Temnepatypa. Tepmomerp. [IpuMepsl pa3nu4HbIX TEMIIEPATYp B IPUPOJIE.
IIpakTuka-24y. Dxckypeus Ha npupony. [IpoBeneHne HaOIIOICHUN TPOSBICHHUS (PU3NICCKUX
sABJICHUH BecHOH. M3MepeHue Temneparypsl IOUYBbI Ha TIyOMHE M noBepxHOcTH. VccienoBanue
KaNWUISIPHBIX SIBJICHUH.

TEMA 11. JQHEPT'US (124)

Teopus-S4. Paznuunble BUABI DHEPTUHU, MCIOJIb3yEMBIE JIIOJAbMH, M HMX 3amacbl. KocBeHHbIE
n3Mepenus. Ilouemy paGora M 3Heprust UMEIOT OJHY eIUHMIYy u3MepeHus? HecucremHble
€MHULIBI. DHEPTusl U MUIIA: OCHOBBI NMPABUJILHOIO MUTaHUsS. PerieHne 3aHMMAaTeIbHBIX 3a/]ad.
Pemenue 3anau B popmate [TN3A.

IIpakTuka-74. 3MepeHre KWHETUYECKON dHEepruu Tena. M3mepenne noTeHIMalIbHOW SHEPTUU.
Menro mkonbHUKa. Co3aHue Mpe3eHTaluu O MpaBUIbHOM NuTaHuu. OnpeneneHue paboThl U
MoIHOCTH pyk. OmpezeneHne MeXaHMYeCKOM pabOThl NMpU HpPbLKKE B BhICOTY. OmpeneneHue
CpeAHel MOIIHOCTH, pa3BuBaeMoil mpu Oere Ha aucraHiuio 100M. OmpeneneHue cpennei
MOIIHOCTH, Pa3BUBAEMOM Npu npucenanuu. Msmepenue cpeqHeil MOIHOCTH, pa3BUBAEMON IPH
noaseMe Mo JyectHuue. OnpenencHUe BBIMIPbINIA B CHUJIE, KOTOPBIM JaeT IOABWKHBIM U
HenoABMXKHBIN 0710k, CpaBHenue KIIJ] moaBuxHOTO 0J10Ka M HAKJIIOHHOM TJIOCKOCTH.

TEMA 12. DU3UKHU U JIUPUKU (4u4)

Teopusi-24. ®u3nka B Xy/10)KECTBEHHbBIX NTPOU3BEACHUAX. JJOCTHKEHUSI COBpEMEHHON (DU3HUKH.
IIpakTuka-24. M3rorosnenne camoienbHbIX KapTUH «DH3KKa B BECENBIX KAPTUHKAX». Y POK-
npencraBieHne «dusndeckre Gokychl». 3anuTa dJIeKTPOHHOM npe3eHTanuu «Mup riiazamu
busuka».

TEMA 13. ®U3UKA U BPEMEHA I'OJIA: ®U3UKA JIETOM (54)

Teopusi-24. Kakoil mecsn nera cambli )xapkuii? XKapkoe neto u nuesnsl. Kak 1 korzaa npaBuiabHO
cpe3ath 1BeThl? Ha kauensx "mayx 3axBarbiBaer'.

IIpakTuka-34. OneITe Ha gave. DKckypcus «dusnka y Bogoemay.

8 kiracce
TEMA 1. DU3UKA U BPEMEHA I'OJIA (noBTopenue) (84)
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Teopus-54. Brognoe 3anstue. MHCTpyKTax 1Mo OoXpaHe Tpylda Ha 3aHaTHsAX. [lorpenrHocts
npsMbIx u3Mepenuid. Kmacc tounoctu npubopos. Urtenue rpaduka. BeiBoabl mo pesynbraTam
skcnepuMenTa. llena nenenus mkansl npudopa. KocBennsie usmepenus. IlpaBuna nposenenus
IIKOJIBHOTO 3KcnepuMenTa. OdopmiieHue 3JIEKTPOHHOTO OoTueTa 00 JIKCIepuMeHTte. PemieHue
3a1ad.

IIpakTtuka-3 4. M3mepenue (QU3MYECKUX BEIUYMH C MOMOIIBIO HU(POBOI nmabopaTopuu u
noctpoeHne rpapukoB. MccienoBaHue 3aBHCHMOCTH CHIIBI  YOPYrocTH OT Beca Teda.
HccnenoBanue 3aBUCMMOCTY CHJIBI TPEHMSI OT MIPYKUMAIOIIEN CHJIBL. DKCIIEpUMEHT ["annmes.
TEMA 2. NIPOEKTHASA JEATEJIBHOCTD I10 ®U3UKE (74)

Teopus-3. Uro Takoe HayyHBIN MPOEKT U KaK ero noArotoButs? Cutyanus u npodiema. AHanms3
croco0oB pemieHust npobsiemsl. TpeboBaHus K HccienoBarenbckoil padote. [lnanupoBanue
nestenbHOCTH. TpeboBanus K 0hOPMIICHUIO IPOSKTHOM paboTHI MO (PU3UKE.

IIpakTuka-4 4. BeinonHeHne MUKpo-1ipoekTa B rpymnmne. OpopmiieHue 1 3aluTa.

TEMA 3. MOJIEKYJISAPHAS ®U3UKA (114)

Teopusi-74. «BomnmebHoe» CBOMCTBO dHEpPTHH. MaKpo ¥ MUKPO MapaMeTphbl U UX CBS3b.
dazoBbie nepexosl. BoasHoil map B atMocdepe: oOpa3oBaHue 00JIaKOB, TyMaHa, POCHI, HHEs.
ATmocdepHble ocagku: cHer, rpaja. Touka pockl. [loBepxHOCTHOE HaTsbkeHue. KanuuispHbie
SBJIGHUS W JBW)KEHHE XUAKOCTH IO Tpybam. 3akoH bepHymuin, moabemMHas cuila KpbuIa.
Mopckue TteueHus. CoOBpeMEHHBIE MAaTE€pHalbl: HCIOJB30BAHUE KOMIIO3MTOB, JKUIKUE
kpuctaisl. ['paduueckoe mpezicraBiieHue TEIUIOBBIX IpolieccoB. Pemienue 3amay B (opmare
[TN3A.

IIpakTuka-4u. OKCIEpUMEHTAIBHOE J0KA3aTeIbCTBO PA3JIMYUsl CBOMCTB BELIECTB B
pPa3IM4YHBIX arperatHelXx CcocTosiHMAX. Hekoropele cBoicTBa KpucramioB. M3rorosieHue
CaMOJIeTIbHBIX TPUOOPOB. lM3MepeHue BIAKHOCTH BO3AyXa B IIOMEHICHWHM W Ha YIUIE.
W3mepeHue CKOpPOCTH HCIApPEHMs PAa3IMYHBIX BEIIECTB. 3aHUMATENIBHBIE OIBITBI U BOIPOCHI:
KHUIIEHHE BOJbl B OyMa)kHOM KOpOOKe, KMIIEHHE BOJAbl KOMHATHOW TeMmIiieparypbl. M3mepenue
CHJIBl TIOBEpXHOCTHOTrO HatrshkeHus. lllapuk B aspoauHamuyeckodt TpyOe. BelpamuBanue
KpHCTaJUIa COJM Ha OCHOBE. M3roroBiieHHEe MakeTa KpPHUCTAUIMYECKOW PEIIEeTKH KOMIIO3UTA.
WzroroBnenne Mojaenu peakTUBHOro jasurarensd. M3yuenue pabotsl [IBC Ha Makere u
3JIEKTPOHHOU MOJIEIIH.

TEMA 4. DU3UKA U SJIEKTPUYECTBO (194)

Teopusi-84. Dnexktpuueckue sBICHUS. DiekTpu3anus tei. [IpuHimn paboTsel ckaHepa.
ATmocdepHoe anekTpuuecTBo. I'pozoBast Tyda. Ilpupoma monnum. Kakue OBIBalOT MOJIHMH.
[Ipunnunsl  snektpode3onacHocTd. (OCHOBHBIE XapaKTEpUCTHKU A.Toka. Hecucremubie
eIMHUIIBI paboThl TOKA. Pemenue 3anau.

IIpakTuka-11y

B3anMHoe nmputskeHne u ottankuBaHue «CynTaHOBY»; OMBITH MO AeKkTpu3anuu. Halmronenue
pa3IMyYHBIX BHUJOB HCKpOBOro paspsaa. lccienoBaHue INPOBOJHUKOB M HEMPOBOIHUKOB
anekTpuuecTa. [lomyueHue 571.TOKa B JKUAKOCTH, 3JEKTposn3. M3roroBneHue Oarapelku.
DKClepUMEHTAIbHOE  J0Ka3aTelbCcTBO 3akoHa Owma. M3ydyeHuwe pa3inyHbIX COEIUHEHHM
npoBoHUKOB. Co37aHue pPA3IMYHBIX NPUOOPOB(UIPYLIEK) HA OCHOBE 3JIEKTPOJBUIATEIS.
OKCIIEpUMEHTAIIBHOE  JI0OKa3aTenbcTBO  3akoHa  JDkoyns-Jlenma.  Co3maHwe — cyeTyMKa
3JIEKTPOIHEPTUU U U3YUEHHUE €r0 PabOTHI.

TEMA 5. PU3UKA KOCMOCA (34)

Teopusi-14. dusnueckast npupoaa HedecHbIX Tein. [loneTsl k Apyrum miuaHetam. Ponb
KOCMOCa B JKU3HHM COBPEMEHHOTo o0miecTBa. MexIyHapoJHOE COTPYJHHYECTBO B OCBOCHHUH
KOCMOCa.

Mpakruka-2 4. Co3manwe odnekTpoHHOW mpeseHTannu  «Kocmoc.  Hcropwus
KOCMOHABTHKW». [lonroToBKa mpa3aHOBaHUs JHS KOCMOHABTHKHU.

TEMA 6. MATHETHU3M (54)

Teopus-24y. MaruutHoe none 3emnn. Komnac. Marauroduonorusi. MarHuTHble OypH.
®eppomarnetuku. Cuna Jlopenna. J[BuykeHue 3apsiK€HHONW YacTHIBI B OJTHOPOJTHOM MAarHUTHOM
nosie. JlromuHecuennus. llonspusle custHUS.
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IpakTuka-34. V3ydyeHWe MArHUTHBIX JIMHUKA TOCTOSHHOTO MarHuta. W3ydeHue
MarHMTHBIX CBOMCTB paznuyHbIX BemlecTB. Urpa «bannana o mo0siiemM kaMmHe.

TEMA 7. IPOEKTHASA JAEATEJIBHOCTD (74)

Teopusi-24. Kak mnoxaroroButh u odopmuth nokian? KynbTypa BBICTYIUICHHS.
Oparopckoe UCKYCCTBO.

IIpakTuKa-S4. BelltonHEeHUE U 3a1UTa UHAMBUYAIBHBIX U IPYIIIOBBIX IIPOEKTOB.
TEMA 8. CBETOBBIE SIBJIEHUS (64)

Teopusi-24. YcTpoiicTBO onTudeckux mpuoopos. M3ydenne ycrpoiictsa oroarnmapara.
Panyra. ®u3uka BO3HUKHOBEHMS paayrd. XoJ CBETOBOIO Jyya B Karuie n0xas. OnTudeckue
WJUTIO3UH.

IIpakTuka-4u. MccienoBanue: «CBET B )KM3HU KUBOTHBIX U 4eJIOBeKay, «JlocTukeHns
Y NIEPCHEKTUBBI UCIIOIb30BaHUS CBETOBOW 3HEpPIruM COJIHIIA YEIIOBEKOM.

Paznoxxenne Oenoro cBera. Habmiomenuss B mMukpockon u Teneckor. CoznaHue
rojiorpaMMsl. M3rotosiieHne Kajieniockona.

TEMA 9. JOCTUKEHUSI COBPEMEHHOM ®U3UKHU (4u)

Teopusi-3u. Ilpumepsl TOBapoOB, CO3JAaHHBIX C HMCIOJIb30BAHWEM HAHOTEXHOJOTHUU U
MIPUYMHBI X YHUKAJIbHBIX CBOMCTB. HecmaunBaeMble U BCerja YuCThie BETPOBBIE CTEKIA, JUCKU
konéc u T.n1. Co3IaHHBIE Ha OCHOBE HAHOYACTHII OKCHJa THTaHAa M cepedpa MOBEPXHOCTH,
obnanaroiue 6aKTepUIIUAHBIMU CBOMCTBAMHU.

PasButue BoenHoi Texuuku. 7 Mas - [lens panno. HoBoctu ¢pu3uku u Kocmoca.
Ipakruka-1 4 DOxckypcus Ha mecTHyr0 ATC. IloaroroBka BBICTYIUIGHHH O JOCTHKEHUSX
COBPEMEHHOM (PU3UKHU.

9 kJacc

TEMA 1. BBEJAEHMUE (54)

Teopusi-44. BrogHoe 3anstre. MHCTpyKTax MO OXpaHe TpyAa Ha 3aHATHIX. AOCONIOTHAas U
OTHOCUTENIbHAS TOTPEIIHOCTh MPAMBIX H3MepeHuil. [loBTopeHue: IIOTHOCTH, aBJICHHE,
SHEeprus u paboTa, MOJIEKyIsipHas GU3MKa.

IIpakTuka-1 4. zmepenue Ppu3nyeckux BETUYHH U BHIYUCICHHUE MTOTPEITHOCTH.

TEMA 2. ®DU3UKA B 3AJIAYAX U DKCIHEPUMEHTAX (19 u)

Teopusi-164. [IBuxeHue Tena noj IeHCTBUEM CUIIBI TsDKecTU. banmucTtuka. AGCOIIOTHO
ynpyruit yaap. 3axon bepuynnu. Sddext Homnepa. OnpeneneHre NpocTpaHCTBEHHON CKOPOCTH
3Be31. BpamarenbHoe JBMKEHUE TBEPAOrOo Tena. YCIOBUS pPaBHOBECHsS TBEPAOro Tea.
Oo6paszoBanue ConHeuHOW cucrtemMbl M MiaHeT. CpencTBa COBpEeMEHHOM CBs3H. CHCTEMBI
actponaBuraiuu (GPS u ['monacc). ®u3nka v BoeHHas TEXHHKA.

Pemenne 3a1a4 MOBBIIEHHON CII0KHOCTH.

IIpakTuka-134. MccnenoBaHue 3aBUCHMOCTH JajJbHOCTU IIOJIETA OT yIJIa K TOPHU3O0HTY.
DKCrepuMEHThl Ha PaBHOYCKOPEHHOE JIBUYKEHUE. DKCIIEPUMEHTAIBHOE JI0KA3aTeNbCTBO 3aKOHA
COXPAaHEHHs UMIyJbCa. OKCIEPUMEHTbl Ha BpalleHME TBepaoro Ttena. M3rorosnenue
MPOCTEHIIEr0 HHIAYKIIMOHHOTO TeHeparopa IepeMeHHoro Toka. HaGmionenue sBineHUs
camonHaykiuu. CroxxeHue konedanuii, ¢urypsl Jluccaxy Ha ocuuuiorpade. Busyanuszanms
3BYyKa C ITIOMOUIBIO JIa3epa.

KaﬂeﬂnapHO-TeMaTuquKoe IVIAHUPOBAHUE

7 Kjaacce
Jara
. Ne Tema
n/n

1. Beeaenue (44)
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1 1 BBoanoe 3anste. Mucrpykrax no Th. Ilone3Hsble cChlIKM MO QPHU3HMKE B
WuTepHer. MeTop! n3ydeHus Gru3nyecKux sBICHUH.

2 2 dusnueckuii 3xkciepuMenT. [IpaBuia nposeeHus HIKOJIBHOTO
skcriepumenTa. [lorpemnocts npsameix usmepenuid. Il/p: Usmepenue
(U3HYECKUX BETUMYHH C TTIOMOIIIBIO IUPPOBO TabOpaTOpHH.

3 3 I1/p: Onpenenenne oobeMa Tell pa3auIHON POPMBI.

4 4 I1/p: N3mepenue TOMMUHBI TUCTa Oymary.

2. du3nka U BpeMeHa rojaa: (pu3uka oceHblo (34)

5 1 3araiouHoe BeuiecTBo — Boja. HtepecHoe o Boje.

6 2 I1/p: Dxckypeus Ha oceHHIO0 pupoy. [IpoBenenune HabmroaeHUI
MPOSIBICHUS (PU3NUECKUX SBJICHUN OCEHBIO.

7 3 I1/p: Co3nanue npe3entanun «dusnuka Ocenpron. Padota ¢ [Iporpammoii

Power Point o co3nanuto ciaiinos.

3. [lepBoHayaJbHbIE CBeIeHHUSI 0 CTPOEHUH BellecTBa (44)

8 1 Ot Jlexapra 10 Hammx aHe. BpoyHOBCKOE IBUKEHUE.

9 2 [TnanupoBanue HU3HMUECKOT0 IKCIIEPUMEHTA — KaK JI0Ka3aTh TEOPHIO.
I1/p: Pacuupenue Ten npu HarpeBaHUU.

10 |3 I1/p: Usmepenue ckopoctu nuddysuu.

11 |4 Hano-TexHomoruu. Mukpo BeTMYUHBI B HAIlICH YKU3HH.

4. BzaumoneiicTBue TeJ (84)

12 1 MexaHH4eCcKOe IBUKEHUE U B3aUMOJIEHCTBHUE.

13 |2 I1/p: U3mepenue cKOpoCTH XOIbOBI.

14 |3 I1/p: [loaroroBka BuaeoduabMa rpo sSBJICHNE HHEPLIUU.
15 | 4 I1/p: Nsmepenue maccol 1 Kariu BOAbI.

16 |5 | II/p: Onpenenenre mIOTHOCTH MPUPOJAHBIX MAaTEPUAJIOB.
17 |6 I1/p: Omnpenenenne 00bEMa(Macchl) MPOTYKTOB B YIIAKOBKE
18 |7 Uro uzyuaet cratuka? Buabl paBHOBeCHS.

19 | 8 | II/p: UsroroBieHne paBHOBECHOM UTPYIIKH.

5. Pa3 3amauka, nBa 3agauka (44)

20 |1 | IlpaBuia pemenus u opopmiieHus 3anad. [louck ommoOoK.
21 |2 Pemrenune 3aga4 Ha MEXaHHYECKOE JIBHKEHIE

22 |3 Pemrenue 3aay Ha MIOTHOCTH

23 | 4 | Pemenwue 3amau B popmare [TM3A

6. ®u3uka u BpeMeHa roaa: puznka 3umMoii (24)

24 |1 II/p: ®usuka - Hayka o npupoje. MOXHO JU U3y4daTh NPUPOLY 3UMOM?
[Iporynka Ha 3MMHIOIO TIPUPOY.

25 |2 Cuer, nen, 1 MeTesb. OU3KMKa y HOBOTOJTHEH €JIKH.

7. Cuasl B npupoae(114)

26 |1 Cuna — BeKTOpHast BeIMYMHA (AMHAMUUECKOE peIIeHue 3a/1a4).

27 | 2 | 3akoH BcemupHOro TAroteHus. CTpoeHHe COTHEYHOH cucteMbl. Criia
TSOKECTH Ha IPYTHX IJIaHeTax.

28 |3 CrnyrHuku ninanet u JIyna. Habmoznenue JIyHsl.

29 4 Mansie Tena, OpOUTHI U MEPUOAUYHOCTh KOMET. «3BE3/IOMAIbD», WU
MoYeMy 3Be3/1bl He MaJatoT?

30 |5 | 3Be3anoe Heb6o. CozBezaus. Il/p: 3HAaKOMCTBO C IporpaMMamu 1Mo
aCTPOHOMUM.

31 | 6 | II/p: OmnpenerneHue IEHTPa TSHKECTH Tella.

32 | 7 | Il/p: 3annmarenbHbIe GUTYPHI HA PABHOBECHE.

33 | 8 | Bpewms u ero uamepenue. I1/p: M3roToBiieHHe COTHEYHBIX YacOB.

34 |9 | Kanengaps. Il/p: Co3ganue TyHHOTO KaJIEHAAPs ¢ TOMOIIBIO TPOrpaMMBbI

Power Point.
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35 | 10 | Il/p: N3mepeHue )KeCTKOCTH TIPYKUHBI.

36 | 11 | Il/p: Usmepenue kodhHUIMEHTA CHUITBI TPEHUS CKOJIBKEHUS Ha KPBLIBIIE
IIKOJIBI U IPYTHX TTOBEPXHOCTSIX.

8. Pa3 3aj1auka, ABa 3agauka (44)

37 |1 Cucrema CU u ee 3HaueHue. Pemenue 3aau.

38 | 2 | Pemenwue 3amau B popmare [TN3A.

39 |3 Pemenue 3annmarenbubix 3a1ad. Il/p: OnpeneneHue Beca CyMKH
UIKOJIBHUKA.

40 |4 JnHamuyeckoe pelieHue 3aaad Ha cinoxkenue cwi. Il/p: Onpenenenue
Macchl ¥ Beca BO3yxa B KOMHATe.

9. laBaenue (64)

41 |1 Hasnenue tBepapIx Ten. II/p: M3yueHnue 3aBUCMMOCTH 1aBJIEHUS OT
IIOUIA/IM TOBEPXHOCTHU C IOMOIIBIO IaTYMKA JIaBIICHHUSI.

42 | 2 JlaBneHue B )KUIKOCTU. [ MaApOCTaTUUECKH ITapaoKe

43 |3 I1/p: 3anumatenbHble onbIThl «IlepeBEpHyTHIN cTakan», «DOHTaH B
KoJ10e», <510 B OyThUIKEY.

44 1 4 Tonometp, manometpsl. I1/p: IIpuGops! A U3MEpeHUs AaBJIEHUS —
M3TOTOBJICHHE OapoMeTpa.

45 |5 ATtMocdepHoe naBiieHne B )KU3HU yesnoBeka. Kak mbl apimmm? Kak Mbl
nbéM? «"opHast 60JIe3HBY, BIUSHUE aTMOC(PEPHOTO JaBICHUS Ha
CaMOYyBCTBHE JIIOJICH.

46 |6 Kpossinoe nasnenue. Il/p: Onpenenenue naBneHus: KpOBH y YETOBEKA.

10. ®usuka u BpeMeHa rojaa: ¢pusuka BecHoii(34)

47 |1 Temneparypa. Tepmomerp. [IpuMepsl pa3au4HbIX TEMIIEPATYP B IPUPOJE.
I1/p: Usmepenue TemiiepaTypbl MOYBBI HA TTyOUHE U TOBEPXHOCTH.

48 |2 I1/p: Dxckypcus Ha npupony. [IpoBenenue HabM01eHUH TPOSBICHUS
(U3HYECKUX SBJIICHUN BECHOM.

49 |3 I1/p: VccnenoBanue KamLISIPHBIX SBIICHUM.

11. Dneprus (124)

50 |1 | Pa3nuunble BUABI SHEPTHHU, HCIIOIB3YEMBIE JIFOIEMH, U UX 3aI1achl.

51 |2 Kocsennsbie uamepenust. I1/p: 3mepenne KHHETUUECKOHN HEPTUHU TeNa.

52 | 3 | Il/p: U3mepeHue MOTCHIMATLHOM YHEPTHH.

53 | 4 | Ilouemy paboTa 1 SHEPTUS UMEIOT OJIHY CTUHHILY U3MEPEHUs?
Hecucremuble eMHULIBI.

%4 |5 DHeprus U NUILIA: OCHOBBI paBuiIbHOrO nutanus. Il/p: Mento
IIKOJIbHUKA

55 | 6 | Il/p: Co3nanue nmpe3eHTaly O IPaBUIbHOM MUTaHUU

56 | 7 | Il/p: OnpeneneHure MexaHUYeCcKoi pabOThI IPU MPBIKKE B BBHICOTY.

57 |8 I1/p: Onpenenenue cpeaHe MOIITHOCTH, Pa3BUBAEMOM MpU Oere Ha
muctadupo 100M.

58 | 9 | Il/p: Onpenenenue BHIMTPHIIIA B CHIIE, KOTOPBIH JJaeT MOABMKHBIA U
HEIMOABMXHBII OJIOK.

59 | 10 | II/p: CpaBuenue KIIJI moaBmxHOro 6J10Ka M HAKIIOHHOM MJIIOCKOCTH

60 | 11 | PemeHue 3aHMMATENbHBIX 3a]1a4.

61 | 12 | Pemrenue 3ama4 B popmare [T1U3A.

12. ®u3ukn u Jupukn (44)

62 1 ®du3rKa B Xy/10KECTBEHHBIX TPOU3BEICHUSX.

63 | 2 | JocTtuxkeHus COBpeMEHHON (PU3UKH.

64 | 3 | Il/p: Ypok-npencrarienne «Du3ndeckue GOKyCh.

65 |4 I1/p: 3amura >eKTpOHHOM Mpe3eHTaruu «Mup ri1azamMu GU3HKay.

13. ®u3nka u BpemeHa roaa: ¢pusuka jgerom (54)
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66 |1 Kakoii mecsin nera cambliii xapkuit? JKapkoe neto u muensl. Kak u xorga
IIpaBWIbHO cpe3ath 1BeThl? Ha kavensax "nyx 3axBaTbiBaeT".
67 |2 I1/p: OneiTel Ha Mave. Dkckypcus «Pu3uka y Bogoema.
68 |3 Cso600nas mema
69 |4 Cs0600Has mema
70 |5 Cs0600Has mema
8 kaacc
Ne Tema Hara

1. ®u3uka u BpemeHa roja (mosropenue) (84)

1

1

BBoanoe 3ansatue. MHCTpyKTax 1o oxpaHe Tpyaa Ha 3ansatusax. Il/p:
W3mepenune Gpu3nyuecKkux BETUUUH C TOMOIIBbIO HU(PPOBOIA TabopaTopuu U
MOCTPOCHHE TPaUKOB.

H/p: HccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYrocTu OT BECa TCJIa.

I1/p: ViccnenoBanue 3aBUCUMOCTHU CHIIBI TPEHUSI OT MPHXKUMAIOILEH CHUIIBI.

Pemenne 3aJa4 Ha MCXaHHNYCCKOC JIBUKCHUC

Pemenue 3agay Ha IUIOTHOCTD

Pemenue 3a7a4 Ha naBieHUE

Pemenue 3amau Ha paboTy

O N OO BWIN

Pemenue 3agau B popmate [IU3A

. [IpoekTHas 1eATEIBLHOCTD MO pusuke (74)

OIN OO O BlWN

1

Uto Takoe Hay4HbIH IPOEKT U KaK ero NoAroToBuTh? CUTyalus u
npobiema.

=
o

Awnanu3 crioco6oB pereHus npobiemsl. TpeOoBaHuUs K UCCIIEI0BATEIbCKOM
pabote. [InanupoBaHue NEATEITHHOCTH.

11

TpeboBanust k 0hopMIIEHUIO TPOEKTHONU PabOTHI O (PUBHKE.

12

I1/p: BrinonHeHrne MUKpO-TIPOEKTa B FPYIIIE.

13

I1/p: BrinonHeHrne MUKpO-TIPOEKTa B FPYIIIE.

14

OO B~|W

I1/p: Odpopmnenue u 3ammura.

15

7

I1/p: Odpopmnenue u 3amura.

3. Moaekyasipuasi pusuka (114)

16 |1 «BommebHoe» cBolcTBO 3HEpru. Makpo U MUKpPO mapaMeTpbl U UX CBA3b.
®azosble nepexosl. I1/p: DkcnepuMeHTaIbHOE 10Ka3aTeIbCTBO PA3IUYUS
CBOMWCTB BELIECTB B PA3JIMYHBIX arperaTHbIX COCTOSHUSAX.

17 |2 Bonsnoit map B atrmocdepe. Touka pocsl. I1/p: M3mepenune ckopoctu
HCIIApEHUsI Pa3JINYHBIX BEIECTB.

18 |3 [ToBepxHocTHOE HaTskeHue. Kanunsapusle sBienud. I1/p: U3mepenue
CHJIBI TIOBEPXHOCTHOT'O HATSKECHUSI.

19 |4 3akoH bepHysutn, morseMHast cuila KpbUTa M IBHYKEHHE KUIKOCTH T10
Tpydam. Mopckue teuenus. Il/p: llapuk B aspoauHaMmuueckoi Tpyoe.

20 |5 I1/p: 3anuMmaTenbHbIE ONBITH U BOMPOCHI: KUTIEHUE BOBI B OyMa)KHOM
KOpoOKe, KHTICHHE BOJIbl KOMHATHON TeMIEepaTyphl.

21 |6 I'padmueckoe npeacTaBieHne TEMIOBBIX IPOLIECCOB.

22 |7 Pemenue 3anau B popmate [ITN3A.

23 |8 Hexotopsie cBoiicTBa kpuctaimuion. I1/p: BeipamuyBanue kpucrasmia cojid Ha
OCHOBE.

24 |9 CoBpeMeHHbIe MaTepHalIbl: HCIOJIb30BAHNE KOMITIO3UTOB, JKUAKHE

kpuctaisl. II/p: M3rorosienne MakeTa KpUCTAIIIMYECKON pEIIeTKU
KOMITO3UTA.
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25

10

I1/p: Nzyuenue padotsl IBC Ha MakeTe 1 JIEKTPOHHON MOJICIIH.

26

11

Ceob00nas mema

4. ®uszuka u 3j1ekTpudectBo (194)

27 |1 Dnektpuyeckue spieHus. Dnekrpusanus ten. Il/p: npubop Ban e
I'paada; OnBITHI IO SIEKTPU3ALINH.

28 |2 I1/p: ViccnenoBanue MpoOBOHUKOB U HEITPOBOIHUKOB HJIEKTPUYECTBA.

29 |3 I1/p: UsrotoBienue GaTapeiku.

30 |4 Pemienue 3a1a4 Ha COCTaBICHUE HIEKTPHUECKUX CXEM.

31 |5 I1/p: [losnydeHue 371.TOKA B )KUJKOCTH, JIEKTPOIIU3.

32 |6 I1/p: U3yuenue paboTsl cBETO- U (HOTO-TU0IA

3 |7 I1/p: Penrenne mpakTHYECKKX 3a/1a4 HA COCTABJICHUE YJICKTPUICCKUX CXEM.

34 |8 YcrpotictBo ommerpa. Il/p: M3mepenne conpoTUBICHHUS Pa3THIHBIX
MIPOBOTHUKOB

35 9 Pemtenue 3anaq Ha 3akoH Oma

36 | 10 | Pemenwue 3agau B popmare [TU3A.

37 |11 | II/p: 3aHuMarenbHBIN ONBIT: cepAlle Ha OaTapeiike

38 | 12 | II/p: 3aHMMAaTEIbHBINA ONBIT: BpAIlEHUE )KUKOCTH OT AJIEKTPHUYECTBA,
CBETSIIHECS OTYPIIbI

39 | 13 | II/p: U3yueHue pa3nu4HbIX COSAMHEHU IPOBOIHUKOB.

40 | 14 | I1/p: PemeHre NpakTHYECKUX 33]]a4 HA COCTABICHUE MICKTPHUECKUX CXEM.

41 15 | Pemenue 3a1a4 Ha pacyeT AIEKTPUICCKOH HIEeTTH

42 | 16 | HecucreMHbIe eTMHHIIBI paOOTHI TOKA. PacdeT CTOMMOCTH 3JIEKTPO3HEPTUr

43 | 17 | BeITOBBIE AIIEKTPONPUOOPHI, KIIACC FHEPTOMOTPEOICHHS

44 | 18 | Il/p: DxcrepuMeHTAIBHOE T0KA3aTENbCTBO 3aKoHa J[xoymnsa-Jlenma.

45 |19 | Pemenwue 3amau

5. ®du3uka kocmoca (3u)

46 |1 3akonsl Kemepa. Pemenue 3anau

47 |2 I1/p: Co3nanue anmekTpoHHOM pe3enTarmu «Kocmoc. Mcropus
KOCMOHaBTHKH.

48 |3 Baxuelime acTpoHOMHYECKHE COOBITHS rojia

6. Marnerusm (5u)

49 |1 I1/p: 3yueHne MarHUTHBIX CBOMCTB paznuuHbIX BemecTs. I/p: U3yuenue
MarHUTHBIX JIMHUH TOCTOSTHHOTO MarHuTa.

50 |2 Marnutsaoe nose 3emun. Komnac. MarauroOuosnorusi. MarHuTHbie OypHu.
DeppOMarHeTHKH.

51 |3 Cuna JlopeHua. JIBrkeHue 3apsDKEHHOM YacTHIbl B OJHOPOJAHOM
MarHuTHOM rosne. Jlromuaectennus. [lonspHbie CUsSHUSL.

52 |4 I1/p: Urpa «bamnaga o mo0s11eM KaMHe».

53 5 I1/p: Urpa «bamnana o mo0siieM KaMHeE.

7. IIpoexTHAA 1eATENBHOCTD (74)

54 1 Kax monroroButs u opopmMuTh A0KIAT?

55 |2 I1/p: BrinonHeHne MHAMBUYaIbHBIX U TPYNIOBBIX TPOEKTOB.
56 |3 I1/p: BeinosnHenre HHANBUAYAIBHBIX U TPYIIIOBBIX TPOEKTOB.
57 |4 I1/p: BeinosnHeHre HHANBUAYAIBHBIX U TPYIIIOBBIX TPOEKTOB.
58 |5 I1/p: BeinosnHenne HHANBUAYAIBHBIX U TPYIIIOBBIX TPOEKTOB.
59 |6 Kynberypa BeicTyIUIeHHS. OpaTOPCKOE HCKYCCTBO.

60 |7 I1/p: 3ammTa HHOAMBUIYATBHBIX U TPYIIIOBBIX TPOEKTOB.

8. CBeToBbIe siBJIeHHS (64)

61 |1 Panyra. ®u3nka BO3HUKHOBEHUS pajyru. X0/ CBETOBOIO Jy4a B Karuie
TIOMK IS
62 2 I1/p: UzroroBnenue Kanaeigockomna.
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63 |3 I1/p: Paznoxenue 6eioro cBera.

64 |4 VYerpoiictBo ontrueckux npubopos. M3ydenue ycrpoiictBa horoanmapara.
I1/p: HaGmroneHus: B MUKPOCKOTI M TEJIECKOTI.

65 |5 I1/p: UccnenoBanue: «J{oCTHKEHNS U IEPCIIEKTUBBI UCIIOJIb30BaHUS
cBeToBOM sHepruu CoJHIIa YETOBEKOM).

66 |6 OnTHyeckue ULTIO3UH.

9. locTuskeHusi coBpeMeHHOil Guznku (44)

67 |1 Okckypeus Ha MecTHYI0 ATC. [loarotoBka BBICTYIIEHHH O IOCTUXKEHUSX
COBpEMEHHOM (PU3UKH.

68 |2 [Ipumepsl TOBapOB, CO3JaHHBIX C UCIIOIb30BAaHHEM HAHOTEXHOJIOTHI U
MPUYMHBI UX YHUKAJIbHBIX CBOMCTB.

69 |3 PazButue BoenHoi texuuku. 7 Mas - [lens panuo. HoBoctu gpusuku.

70 |4 Cso600nas mema

9 knacc
Ne Tema Hara

1. BBeaenune (54)

1

1

BBoanoe 3anstue. Uncrpykrax mo Th. AbGcontoTHas U OTHOCUTENbHAS
MOTPEIIHOCTh MPSMbBIX U3MEPEHUH.

IIp: N3mepenne puznyuecKkrux BEIUYUH U BBIYUCIIEHUE TOTPEILIHOCTH.

HOBTOpeHI/Iel IIJIOTHOCTD, JaBJICHHUC.

AlWIN

[ToBTOpeHwue: sHeprus u padora.

5

[ToBTOpeHue: MosekysapHas Gu3HKa.

Mexannka (84)

1

IIp: Onpenenenue yCKOpeHUs: CBOOOTHOTO 1A ICHHUS.

IIp: DxcnieprMeHTHl Ha paBHOYCKOPEHHOE ABH)KEHHUE.

JIBr>keHue Tena moji ASHCTBUEM CUJIBI TSOKECTH. bannucTuka.

Hp: HccnegoBanue 3aBUCUMOCTH JAJIbHOCTH MOJIETA OT yrijia K TOpU30HTY.

=
o

Z[BI/I)KGHI/IC Tea 110 HAaKJIOHHOM IJTIOCKOCTH. I[BI/I)KCHI/Ie CUCTCMBI TCJI

-
-

Pemenune 3aga4 Ha 3akoHbl Her0TOHA

[EY
N

~N oo wiN

Bpamarensnoe aBukenue TBepaoro temna. Oopazosanue ConHeuHON
CHUCTCMBI U IIJIAHECT.

13

8

IIp: Onpenenenue ko3GGHUIMEHTA TPEHUS CKOTBKEHUS, )KECTKOCTH
MPY>KUHBI.

3. 3akoHbI coxpaHeHnus (64)

14 |1 IIp: DxcnepuMeHTaNnbHOE A0KA3aTENbCTBO 3aKOHA COXPAaHEHUS UMITYJIbCA.

15 |2 Pemenue 3ama4 Ha 3aKOH COXpaHEHUST UMITYJIbCa

16 |3 Onpenenenre nepuoia v 4aCTOThI KOJIeOaHUI MaTeMaTHYeCKOTo
MasiTHUKA, MOMEHTA CHJIBI, IEHCTBYIOMNIETO HA phIYar.

17 |4 IIp: DkcnepuMeHTAIBHOE TOKA3aTENbCTBO 3aKOHA COXPAHEHUSI SHEPTHH.

18 |5 Pemenue 3a1a4 Ha 3aKOH COXpaHEHUSI SHEPTHH.

19 |6 | Pemenue 3aga4 Ha 3aKOHBI COXPAHEHUS MTOBBIIIIEHHON CIIOXKHOCTH

4. Pa6ora u sHeprus (54)

20 |1 Ip:Onpenenenuie paboThl CHIIBI YIIPYTOCTH MPU MOABEME TPY3a C
MTOMOIIIBIO TTOIBMYKHOTO HITH HETIOABIKHOTO OJIOKA, paOOTHI CHITBI TPEHUSI.

21 |2 IIp: Onpenenenne oNTUUECKON CHIIBI COOMPAIOIIEH JINH3HI.

DKcrepuMeHTaIbHBIE 3aJaHus 2-T0 Thma. VccremoBane 3aBUCHIMOCTH
CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHH JieopMaliun

16




MIPYKUHBIL.

22 |3 Pemenue 3aganuii 6a30Boro ypoBHs 1o TeMe « TeroBble sBICHUS

IS

23 Pemenue 3anau Ha Temy «KosaeOaHus 1 BOJTHBD)

24 5 Hp: I/ICCJ'IC,I[OBaHI/IC 3aBUCUMOCTH CUJIbI TPEHUSA CKOJIBXKCHHUS OT CHUJIBI
HOPMAJIbHOI'O JAaBJICHUA, 3aBUCUMOCTU IICPUO/Ia KoJIeOaHMI
MATEMAaTHYCCKOIoO MassiTHUKa OT JJIMHbI HUTH.

5. DyleKTpOMarHuTHeble sijaeHus (104)

25 |1 IIp: NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAOIIICH B
MIPOBOJIHUKE, OT HAIIPSKEHUS Ha KOHIIaX ITPOBOIHUKA, CBOWCTB
M300paeHUS, TOTyYEHHOTO C MOMOIIBI0 COOMPAIOTIEH JTNH3HI.

26 |2 Ip: OnpenencHue AMEKTPUIECKOTO COMMPOTUBIICHUS PE3UCTOPA, pabOTHI
AJIEKTPHUYECKOTO TOKA, MOLITHOCTH JIEKTPUIECKOTO TOKA.

27 |3 IIp: DxcnepumeHTanbHble 3aaHus 3-ro Tuna. [IpoBepka 3akoHa
MIOCJIE0BATEIBHOTO COSTMHEHUS PE3UCTOPOB /IS AJIEKTPUIECKOTO
HanpsHKEHUs, 3aKOHA MTApaJUIeTIbHOTO COSAUHEHHSI PE3UCTOPOB ISl CHITBI
AIIEKTPUIECKOTO TOKA

28 |4 Pemenue 3ananuii 0a30BOro ypoBHs 0 TeME «DIEKTPOMarHUTHbIE
SIBJICHUS)

29 |5 CocrapieHue SKBUBAJICHTHOM CXEMBI

30 |6 | Pacuer snexTpuyecKux meneu

31 |7 IIp: Onpenenenue KI1J[ 6bITOBBIX AMEKTPOIPUOOPOB

32 8 Pemenue 3ananuit 6a30Boro ypoBHs o Teme «KBaHTOBBIE SBICHHS
33 9 Pemienue xauecTBEHHBIX 3a/1a4.

34 10 | Ceoboonas mema

Cnoco0bl O1IeHKH YPOBHSI IOCTHKEHUA 00yHAI0IIMXCS

KauecTBO MOArOTOBIEHHOCTH Y4YalllUXCSl OINPENENSETCS] KaueCTBOM BBIMOJIHEHHBIX HWMU
pabot. Kpurepriem OlleHKH B JaHHOM CIIydae SIBJSI€TCS] CTENEHb OBJIQJICHHs HaBbIKAMU padoThI,
CaMOCTOSITENIbHOCTh U 3aKOHYEHHOCTh palOoThl, TIIATEIBHOCTh HKCIEPUMEHTa, HAy4YHOCTb
IpeyaraéMoro pemieHus npooieMbl, BHEIIHUN BUJ U KayecTBO pabOThl Mprubopa WM MOJIENH,
COOTBETCTBHE UCCIIEI0BATEIBCKON pabOThl TpEOyeMbIM HOpMaM U MpaBuiiaM 0(OpMIIEHUS.

[ToompurensHOl (popMOH OIEHKM Tpyda ydalluxcs SIBISEeTCs JIeMOHCTpanus pador,
BBITIOJTHEHHBIX YYAIIMMHUCS U BBICTYIIJIEHUE C PE3YJIbTaTaMU MCCIIEN0BAHUN MEpe Pa3InUHbIMU
aymuTopusiMu (B Kjacce, B CTapIIMX M MIAAIMIMX Kjlaccax, YYWUTEISIMH, IeJaroramu
JIOMIOJTHUTEIBHOTO 00pa30BaHus) BHYTPH IIKOJbI.

PaboTa ¢ yyeOHBIM MaTepuanoM pa3HOOOPa3HBIX (OPM JaeT BO3MOXKHOCTh KaXJIOMYy HX
y4aluxcs MposIBUTh CBOM CIIOCOOHOCTH (B 00J1aCTH CUCTEMAaTH3allMK TEOPETHUECKUX 3HAHUH, B
o0jacTy pelieHus CTaHAAPTHBIX 3ajjad, B 00JACTH pelIeHHs] HECTaHJApTHBIX 3a/1ad, B 00JacTu
HCCIeA0BaTeNIbcko  paboTel W T.4.). CuTyaluu ycmexa, CO3JalIIHe OJIOKHUTEIbHYIO
MOTHMBAIIMIO K JAEATEIbHOCTH, SBISIOTCS BaXHBIM (AKTOPOM pa3BUTHUSI TBOPUECKUX H
MM03HABATENIbHBIX CIOCOOHOCTEHN ydaIuxcsl.
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