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IMosicuuTeLHAS 3aNHCKA

dusnyeckoe obpasoBanue B cHcTeme obLIero W cpeiHero 06pa3oBaHUs 3aHUMaeT OJHO M3
BEAYIMX MecT. SIBAssich (yHAAMEHTOM HayyHOr0 MHPOTIOHMMAHHMA, OHO crocobeTByeT
(GopMHpOBaHHIO 3HAHMH 00 OCHOBHBIX METOJAX HayyHOro TMO3HaHMA OKpYKaloLlero MHpa,
(yHIaMEHTANBHBIX HAYYHBIX TEOPHUH M 3aKOHOMEPHOCTEH, (OpMHpYeT y ydaluuxcs yMCHHA
UCCIeI0BATh U OOBACHATH ABNCHHS MPUPOABI M TEXHUKH .

Kak mxonsHeli npeamert, ¢usuka o61afaeT orpoMHbIM ryMaHHTapHbIM MOTEHLIMAIOM, OHa
aKTMBHO  ()OPMHMpYET  HMHTE/UICKTyaJlbHBlE W  MHPOBO33PEHYECKME  KayecTBa  JIMYHOCTH.
JuddepeHupanus npeanosaraeT Takylo OpraHd3alMio mpouecca o0ydeHHs, KOTOpas yYHThIBACT
MHHBHAYaNbHbIE OCOGEHHOCTH YYaIUMXCSl, MX CMOCOOHOCTH M WHTEPEChl, JMYHOCTHBIH OMBIT.
Jnddepenumauns o6yyeHus (u3MKe TMO3BONAET, C OJHOH CTOPOHBI, obecneuuTsh 6a3oByio
NOJATOTOBKY, C APYroH — yIOBJIETBOPUTh MOTPEOHOCTH KaXAOro, KTO MPOABIACT HMHTEPEC H
CnocoOHOCTH K MPEAMETY H BBIXOJMT 32 PaMKH M3yYeHHs (U3MKHM B INKOJBHOM Kypce.

PaGouasi mporpamMMa 3aHATHH BHEYpOYHOM HeATENbHOCTH Mo (usHke «Pu3vKa B 3ajayax
SKCTIEPUMEHTaxX» MNpeJHasHayeHa /s OpraHM3alMH BHEYpOuHo# gneAtenbHocTH «Touka pocTa»
obyuatommxcs 7-9 knaccos MKOY Babaioprosckas COLL Ne2 um.B.T.Carribanosa c. babaiopr.

Cpok peanusauuu nporpammsl: 1 roa. 7 knacc — 70u., 8 knace 70u., 9 knace — 34 u.

JlaHHas mporpamMma Io3BonsieT 00y4alolUMCs 03HaKOMHTBCA C METOJMKOM OpraHH3aluH H
MPOBE/IEHHA 3KCTIEPMMEHTANBHO-MCCENOBATENBCKON HEATENBHOCTH B COBPEMEHHOM y4eOHOM
npouecce Mo (U3MKe, 03HAKOMHTBCA CO MHOTHMH MHTEPECHBIMH BOMPOCAMH (M3MKH Ha JaHHOM
stane oOy4yeHHs, BBIXOAALIMMM 3a paMKH IIKOJNBHOH MNpOrpamMMBl, pPacIIMPUTh LETOCTHOE
npejcTaBleHHe O npoblieMe NaHHOW Hayku. OKCIepUMEHTalbHas JeATeNbHOCTh  Oyaer
Crnoco6CTBOBATh Pa3BUTHIO MBICIMTENBHBIX ONEpaLyii i 00LEMY HHTEIIEKTYallbHOMY Pa3BHTHIO.

He MeHee BaxHBIM (PaKTOPOM peanu3aliM JaHHOH MNpOrpamMMbl ABIAETCA CTpeMJIEHHE
Pa3BHTb Yy y4allUXcs YMEHHE CaMOCTOATENIbHO paboTaTh, AyMaTh, S3KCIEPMMEHTHPOBATE B yCJIOBHAX
na6oparopun ueHTpa «Toyka pocTa», a TaKKe NPUMEHATH MOJNYYEHHbIE 3HAHWS A peLIeHHs
KaYeCTBEHHBIX, KOJMYECTBEHHBIX M OKCMEPUMEHTANBHBIX 3ajay pas3iWyYHOH  CJIOXKHOCTH.
CojepkaHHe MpPOrpaMMBbl  COOTBETCTBYET [103HABATENBHEIM BO3MOXHOCTAM LIKOJIBHMKOB M
NpefoCTaBAseT MM BO3MOXHOCTb paGoTaTh Ha YpOBHE MOBBILIEHHBIX TpeGOBaHWHA, pa3BHBas
y4eOHYI0 MOTHBALHIO.

Oco6eHHOCTHIO JaHHOM NpOrpaMMBbl SIBJIAETCA TO, UTO:

eOHa HampaBjieHa Ha JOCTHXeHHe o0yyalomuMmucs B GONbIIEH CTENEHH JIMYHOCTHBIX H
MeTanpeAMETHBIX Pe3yJIbTaTOB,

eCOCTaBJIEHA C YYETOM BO3PACTHBIX 0COOEHHOCTEH yJaluxcs;

#[IOCTENEHHO BBOMMTCA IPOEKTHAss NEATENBHOCTh — OT MHKPO-TIPOEKTOB B 7 Kiacce A0
MHMBHYaJIbHBIX POEKTOB B 9 Kiacce;

eyacTh YueGHOrO BpeMEHH OTBEJICHa Ha peleHue 3aj1a4 B Gpopmare PISA.

Peanusauus nporpamMmMbl oGecneyHBaeTcsi HOPMATHBHLIMH JOKYMEHTaMH:

|. DenepanbHbiii 3akoH ot 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpasoBanuy B
Poccuiickoii Denepaunmn» (¢ U3M. U Jom., Berym. B cuy ¢ 01.09.2020).

2. Ilacnopr HaumoHanbHoro npoekra «OGpasopanue» (yTB. npesnamymom Copera mnpH
Ipesnaente PO 1o CTpaTerHyeckoMy pasBUTHIO M HALMOHANLHBIM MPOEKTaM, MPOTOKOI OT
24.12.2018 Ne 16)
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3. Tocynapctsennas nporpamma Poccuiickoii Menepaunn «Passutie obpasosatus» (yTB.
IMocranosnennem TlpaBurensctea PO ot 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «O6
YTBEPXKACHHH rocy1apeTBeHHOIM nporpammbl Pocceuiickoit depepatuu «Pa3sutne 06pazoBaHuamy.

4. lpodeccnonanbupiii cranaapt «Ileaaror (neaaroruyeckas AEATENbHOCTh B AOMKOIBLHOM,
HavyanbHOM 0011eM, OCHOBHOM o6lieM, cpefHeM obuieM 06pa3oBaHuH), (BoCIHTATEND, YUHTENb)»
(pen. ot 16.06.2019) (ITpukas Muuuctepctsa Tpyaa u coumanshoi 3aumtsi PO or 18 okrabps
2013 r. Ne 544n, ¢ M3MEHeHHAMH, BHECEHHBIMM NpHKa30M MunucTepcTBa Tpyaa U couzaiutel PO
0T 25.12.2014 Ne 11151 n o1 5.08.2016 r. Ne 422n).

5. MeronuyeckHe  peKOMeHJAUMH MO  CO3J@HHIO M (YHKUMOHMPOBAHHIO B
06meo6pa3oBaTebHBIX OPraHU3aLHsAX, PACTIONOKEHHBIX B CETBCKOH MECTHOCTH M MallbiX ropojax,
UEHTPOB 0OPa3sOBaHMA €CTECTBEHHO-HAYYHOH M TeXHOJOrHyeckoii HampasnenHoctei («Touka
pocta») (YTBepxaeHbl pacropsikenueM MuHucTepeTsa npocsetuenus Poceuiickoit ®deaepaumu ot
12 auBaps 2021 r. Ne P-6)

Heanb v 3anauun

Onwupasich Ha HHAUBHAYaJbHBEIE 06pa30BaTeNbHbIE 3aMPOChl H CIOCOOHOCTH Kan0ro pebeHka
NpH peanu3alMH NpOrpaMMBl BHEYPOUHOM AeATenbHOCTH No Qusnke «PusrMka B 3afayax M
SKCMEPHMEHTaxX», MOXXHO NOCTHYH OCHOBHON UEH - pa3BHTh y o0y4alomHXCA CTpeM/eHHe K
AajbHeiIIeMy — camMoONpeeeHHio, HHTEUIeKTyalbHOH, HAy4YHOHl H  NPAKTHYeCKOii
CaMOCTOSITEILHOCTH, NMO3HABATEIbHOM AKTHBHOCTH.

Jina peanuszaumu uenei kypca Tpebyercs pelleHHE KOHKPETHBIX MpPaKTHYECKHX 3ajay.
OcHoBHbIE 3a1a4H BHEYPOYHO# AeATETbHOCTH N0 PHU3HKH:

* BbLIABJIEHHE MHTEPECOB, CKJIOHHOCTEH, CMOCOOHOCTEH, BO3MOKHOCTEH ydYallMxcs K
Pa3IMYHBIM BHJAM JESTEIbHOCTH;

*+ (¢opMHpOBaHHE MPEACTABICHUA O SBICHUAX M 3aKOHAX OKPY)KAIOIIEr0 MHpa, C KOTOPBIMH
IWKOJbHHKH CTAJKHUBAIOTCS B IOBCEJHEBHOM XKH3HM;

* ()opMHpOBaHHE NMpPEICTABICHUA O HAYYHOM METO/E NO3HAHHS,

* pa3zBHTHE HHTEpECA K HCCIIE0BATENLCKOM AEATENBHOCTH,

* pa3BUTHE OMNbITA TBOPYECKOH JEATEIBHOCTH, TBOPYECKUX CMOCOGHOCTEH;

*+ pa3BMTHE HaBbHIKOB OpraHM3allMH HAayyHOro TpyAa, paboTel CO CIOBapsiMH H
HUMKIIONEAUAMH;

* CO3J]aHHE YCJIOBHMH JUIA peau3alii BO BHEYPOYHOE BPEMs NMPHOOPETEHHBIX YHHBEPCATIbHBIX
y4eOHbIX AEHCTBHI B ypOUHOE BpeMS;

* pasBuUTHe oONbITa HedopmanbHOro o6uWEHHS, B3aUMOACHCTBHSA, COTPYAHHYECTBA;
paciuMpeHse paMOK OOLIEHHA C COLUYMOM.

* (hopMHpOBaHHE HABBIKOB NMOCTPOEHMS (DU3MYECKMX MOJENEH W OMpENENEHHA IPaHHLl MX
MPUMEHUMOCTH.

* COBEPLICHCTBOBAHHE YMEHHii NPUMEHATh 3HaHMA MO (pU3HKE A OOBACHEHMA ABNCHHH

[PHPO/IBI, CBOHCTB BEIECTBA, PEICHHs (M3UYECKHX 3aj1ay, CAMOCTOATEILHOTO NMpHOOpeTeHHs H
OLEeHKH HOBOH HMH(popMauuu (HU3MYECKOTO COAEPIKAHHMSA, HCMOJB30BAHWA  COBPEMEHHBIX

MH(OPMALMOHHBIX TEXHOJIOTHH;
* MCMOJIB30BaHME TNPHOOPETEHHBIX 3HAHMA M YMEHMH JUIA PELICHHA TNPAKTHYECKHMX,

AKM3HCHHBIX 3a/1a4;
* BKJIIOYEHHUE y4dallUXCA B pa3H006pa3Hylo JACATENBHOCTh: TEOPETUUYECKYIO, NpaKTHYECKY1O,
aHaJIMTUYECKYIO, MTOMCKOBYIO;




* BHIPaGOTKa TMOKMX YMEHWit MEPEHOCHTH 3HAHMA M HAaBBIKM HA HOBhIC (opMbl y4eOHOH

paboThl;
* pa3BuTHE COOGPA3UTENBHOCTH M OBICTPOTHI PEAKLUMH MPH PELICHHH HOBBIX Pa3IHYHBIX
(H3I1YECKHX 32124, CBA3AHHBIX C MPAKTHYECKOH AEATENBHOCTBIO.

Ilnanupyembie pe3yibTaThl

JIOCTHXKEHUE MNJAHMPYEMBIX PE3yJIbTAaTOB B OCHOBHOM IIKOJNE MPOHCXOJHMT B KOMILICKCE
HCIIONB30BAHMS  YETHIPEX  MEKAUCLHMIUIMHAPHBIX  y4eOHBIX  MpPOrpamm («®DopmMHpOBaHHE
YHUBEPCANIBHBIX ydeGHBIX aeiicTsuily, «Dopmupoanne MKT-KOMNETEHTHOCTH 0Oy4aloUIMXCH»,
«OcHOBBI YueGHOMCCIEI0BATENLCKOM M NPOEKTHOMN AESTENLHOCTH), «OCHOBbI CMBIC/IOBOTO YTCHHA
# paGoTbI C TEKCTOM») H y4eGHBIX MPOrPaMM M0 BCeM MPEAMETaM, B TOM YHCIE MO (pH3HKE. [Tocne
M3YYEHHs TMPOrpamMMbl BHEYPOUHOM JesTenbHOCTH «®DH3MKa B 3ajayax M OKCMNEPUMCEHTAX»
obyuaronHecs:

* CHCTEMaTH3MpYIOT TEOpEeTHYECKHE 3HAHWS W YMEHHA MO peLIeHHIO CTaHAapTHBIX,
HECTaHJapTHBIX, TEXHHYECKHUX H OJIMMITHAIHBIX 3aJ1a4 pa3HYHBIMH METOJAMH;

* BbIpabOTAIOT MHAMBH/YaIbHBIH CTHIIb peleH!s GU3HYECKHX 3a/1ay.

* COBEpLICHCTBYIOT YMEHHS Ha MPAKTHKE I0JIb30BaThcs MPUOOpaMH, MPOBOAHTE H3MEPEHHA
(u3nueckux BenMuuH (ONpPEAENATh lEHYy JEeNeHHs, CHMMATh MoKa3aHMd, cobiiojarh Mpaskia
TeXHUKH 6e30MacHOCTH);

* HAYyaTCcs NOJB30BAaTECA NMPUGOPaMH, C KOTOPHIMM HE CTAJIKMBAIOTCA Ha ypokaX (M3HKH B
OCHOBHOI LIKOJIE;

* pa3paboTaloT M CKOHCTPYHpPYIOT NpUGOPBI U MOAENH 1A Nocieaytomei paGoTkl B kabHHeTe
(bu3MKH.

* COBEpIUCHCTBYIOT HAaBbIKH MHCBMEHHOM M YCTHOM peyd B NpOLECCE HaMHWCaHHs
MCCNIEIOBATEILCKUX paboT, MHCTPYKUMH K BBINOJHEHHBIM MoJensM u npubopaM, MpH
BBICTYIUICHUAX Ha HaYyYHO — NPAKTHYECKUX KOH(EPEHUMAX pa3/IHYHBIX yPOBHEH.

* OMpeleNAT JaibHeillee HANpaBleHHE Pa3BUTHA CBOMX CHOCOOGHOCTEH, cepy HaydHBIX
MHTEpPECOB, ONMpelenaTcs ¢ BhIOOpOM nanbHeHmero o6pa3oBaTeNbHOrO MaplupyTa, AajbHEHLIero
npo¢uns o6yyeHus B cTaplieii WKone.

IIpeomemmusimu pe3ynbmamamu nporpaMMbl BHEYPOYHOH JEATENBHOCTH ABJIAIOTCA:
OO6yyaromuiics MONYYUT BO3MOXHOCTE JUIA (OPMUPOBAHMA CIEAYIOIUX MNPEAMETHBIX

pe3yJbTaToB:

®3HAHMA O MPHUPOJE BaXKHEHIIMX (U3HUECKHX SBIECHUH OKPYXAIOLIEro MHpa U NMOHUMaHHe
cMbICIa (PU3MYECKHX 3aKOHOB, PAaCKPBIBAIOLIMX CBA3b H3YYEHHBIX ABNECHHIA;

eyMEHMs MOJIb30BaThCA METOAAMM HAYYHOTO HCCJIEJOBaHHA ABJIEHWH NMPUPOABI, NPOBOAHMTH
HabJII0IeHHs, 1aHMPOBAaTh M BBIMONHATb 3KCIIEPUMEHTHI, 00pabaThIBaTh pe3y/bTaThl H3MEPEHHI,
NpE/ICTABMATh PE3yJIbTaThl U3MEPEHHH ¢ NoMowLIbIo TabnuL, rpagukoB U GopMys, oGHapyXHBaTh
3aBMCHMOCTH MeX1y (DU3UYECKUMH BEJIMYMHAMH, OOBACHATH MOJYYEHHBIE pe3y/bTaThl U JAeNaTh
BBIBO/IbI, OLIEHUBATh IPAHMLIbI MOTPELIHOCTEH Pe3yNbTaToB H3MEPEHHH;

eyMEHHs NPUMEHATH TEOPETHYECKHE 3HAHMA N0 (U3NKE HA MpPAKTHKE, pewarth Gpu3nyeckue
3a/1a4y Ha NPUMEHEHHeE MONYYEHHBIX 3HaHMIA;

eyMEHHS U HaBBIKM MPUMEHSTDb MOJNYYEHHbIE 3HaHUA JUIA 0OBACHEHHS NMPUHLMIOB JEHCTBHA
BaKHEMIIMX TEXHHYECKHX YCTPOMCTB, pELICHMs TNpPAKTHYECKUX 3ajlay MOBCEAHEBHOH JKH3HH,
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obecneyeHns 6€30MaCHOCTH CBOEH JKH3HM, palMOHAIbHOTO MPHPOJIOTNONB30BaHHA H OXpaHbI
OKpY’KaloIEeH Cpe/ibl;

e(popmupoBaHue YOSXKACHHSA B 3aKOHOMEPHON CBA3H M MO3HABAEMOCTH ABJICHUH npuponbvl, B
OOBEKTHBHOCTH HAy4YHOrO 3HAHHMSA, B BBICOKOH LIEHHOCTH HAyKH B Pa3BUTHH MATepHaJbHOH H
JYXOBHOM KyJbTYpBI JIIOACH;

*pa3BUTHE TEOPETHUCCKOTO MBIULICHHS Ha OCHOBE (POPMHPOBAHHA YMEHMi yCTaHaBIMBaTh
(daKTbl, pa3aMyaTh NPUYHUHBI M CIEACTBHS, CTPOMTh MOJIC/IM M BBIBUIaTh rMIOTE3bl, OTHICKMBATD H
(dopMyIMpOBaTh A0Ka3aTENLCTBA BBIJBHHYTBIX FMIIOTE3, BEIBOANTEL U3 JKCIICPUMEHTAJIBHBIX (akros
M TEOPETHUECKHX MOoJielIeii (JU3NUECKHUE 3aKOHBI,

®KOMMYHHMKAaTHBHBIE YMEHHS: JIOKJIaJbIBaTh
y4acTBOBATh B JAMCKYCCHH, KPaTKO M TOYHO OTBEYaTh Ha BOMPOCHI, MCIOJB30BaTh CMPaBOYHYIO

JIUTEpaTypy M ApYrHe HCTOYHHKU HHPOPMALHH.

0 pesyibTaTax CBOCrO HUCCIIE10BAHHA,

Memanpeomemusimu pesyrsmamamu NporpaMMbl BHEYPOUHO#M AEATEILHOCTH ABJIAIOTCA:

OO6yyalomuicss Moay4uT BOZMOXHOCTH Ui (DOPMHPOBAHHMSA CIEAYIOUIHX METAnpeAMETHBIX
pe3yJIbTaToB:

®OBJIAJICHHE HABBIKAMH CAMOCTOATEBHOTO MPHOOPETEHHs HOBHIX 3HAHHMi, OpraHH3aUMH
yueOHOI AesATeNbHOCTH, MOCTAHOBKH LieJiei, MIaHUPOBaHUS, CAMOKOHTPOJIA H OLIEHKH pe3yJIbTaToB
CBOEI{ ICATEILHOCTH, YMEHHAMM MPEeBHAETH BO3MOXKHBIE Pe3yIbTaThl CBOMX JICHCTBHH;

*[IOHUMaHHe pa3nuMii MEXAy MCXOJAHBIMM (aKTaMH M TMIOTe3aMH A MX OOBACHEHHS,
TEOPETHYECKHMH MOAENAMH M peaNbHBIMH OOBEKTAMM, OBNaJCHHE YHHBEPCAJbHBIMM yYEeOHBIMH
JEiiCTBHAMH Ha MpUMepax runotes Ui oOBACHEHMS M3BECTHBIX (PAKTOB M IKCIEPUMEHTAIBHOMH
MPOBEPKH BHIIBUrAEMBIX THIIOTE3, pa3pabOTKH TEOPETHYECKMX MO/E/IEi MPOLIECCOB MU ABJIEHHIA;

ehopMHpOBaHHE yMeHHI BOCIIpMHMMATh, rnepepabaThiBaTh H MPEBABIAT MH(OPMALHMIO B
ClOBECHOM, 06pa3Hoif, cUMBONHYECKOM (opMax, aHATM3UPOBaTh U NepepabaThiBaTh MOJTYyYEHHYIO
HH(OPMALHIO B COOTBETCTBUH C MOCTAaBJEHHBIMH 3aJayaMH, BBIAEIATE OCHOBHOE COJEp/KaHHE
NPOYHTAHHOIO TEKCTa, HAXOAMTb B HEM OTBETHI Ha MOCTaB/ICHHBIE BONPOCHI H U3j1araTh €ro;

enpHoOpeTeHHe OMBITA CaMOCTOATENIHOrO IMOWCKa, aHaiu3a M oTbopa HMHpOpMALHMH C
HCIOJIb30BAHHEM Pa3/IMYHBIX HCTOYHMKOB W HOBBIX HH(OPMALMOHHBIX TEXHOJIOTMH IS pEelIeHHs
NMO3HABaTeNbHBIX 3a/1ay;

®pa3sBUTHE MOHOJIOTMYECKOW W AMAJIOrMYeCKOW peyd, YMEHHs BBIPAXAaThb CBOM MBICIIH,
CMOCOOHOCTH BBICTYLIMBAaTh cOOecefHHKa, MOHMMATh €ro TOYKY 3pEHHs, MNpH3HABaTh IPaBoO
JpYroro yejaoBeKka Ha HHOE MHEHHE;

®0CBOCHHE NpPHEMOB JNECHCTBHH B HECTaHAApPTHBIX CHTYaLMsX, OBJaJEeHHE IBPHCTHYECKHMH
METO/1aMH peLIeHHs npobiem;

*(hopMHpOBaHHE YMEHHUI1 pabOTATh B IPyIIE C BBHIMOJHEHHEM Pa3IMYHBIX COLHAIBHBIX POJIEH,
NpeACTaBIATh H OTCTaUBaTh CBOM B3IJIAAbI U YOEKAECHUS, BECTH AUCKYCCHIO.

PeryastuBubie YY /|

O6yyaromuics NOy4UT BO3MOXKHOCTD JUIsl JOPMUPOBAHHS CEAYIOIHX PerynaTHBHbIX Y'Y 1.

eYMeHHE CaMOCTOATEIBHO ONMpENENATh LUeNH oOyYeHHs, CTaBUTh W (HOpMYIMPOBATH HOBBLIE
3ajayd B yuy€be M IMO03HABAaTEJbHOH MNEATENBHOCTH, pa3BMBaTh MOTHUBBI M MHTEPECHl CBOENi
N03HABaTENbHOMN JEATENBEHOCTH.

o YMEHHE CaMOCTOATENBHO IUIAHUPOBAaTh MYTH JOCTHXKEHHA LENeH, B TOM 4YMCIe
ajbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Haubosee 3 eKTHBHBIE COCOOE pelIeHHs YYeOHBIX M
no3HaBaTebHBIX 3a/a4.

eYMEHHE COOTHOCHTh CBOM JEHCTBHA C IUIAHUPYeMBIMH pe3yJIbTaTaMM, OCYIIECTBIAThH
KOHTPOJIb CBOEH JEATENBHOCTH B TMPOLECCE JOCTHXEHMA pe3yJbTara, ONpENeNATh CrocoObl

W)




JefiCTBMIl B paMKaX NMPEUIOKEHHBIX YCIOBHil H Tpe6oBanHii, KOPPEKTUPOBATH CBOM JICHCTBHA B

COOTBETCTBHH C M3MEHAIOLIEHCS CHTYaLHeii.
eVMeHHE OLEHHBATh MPABWILHOCTH  BBIMOTHEHHA yue6HOH
BO3MOKHOCTH €€ pPeIIeHHA.

3aJ1a4yH, coOCTBEHHBIC

eBnaneHHe OCHOBaAMH CaMOKOHTPOJIA, CaMOOLIEHKH, NMPHHATHA pemeﬂui’i H OC)’ULCCTBHCHM}!

0CO3HAHHOTO BHIGOPa B YueGHOI H N03HABATENbHOH JACATENBHOCTH.

MosnaBaTreabnnie YV
OGyuatoHuics NOMyYHT BOIMOKHOCTDH JUIA (opmupoBaHHs Cll

YYI.
eYMeHHE ONpeaciiaTh MOHATHA, CO3/aBaTh o6o0LeHms, yCTaHaBHHBaTb aHaJIONHH,

KnaccH(HIMPOBATh, CAMOCTOATENLHO BHIOHpATh OCHOBAHHA M KPHTEPHH JLIA kacCH(pUKALIMH,
YCTAaHABIMBATh  NPHYHHHO-CIEACTBEHHBIC  CBA3M, CTPOMTH  JIOTHYECKOE paccyk/eHHe,

yMO3aK/IIoueHHe (MHAYKTHBHOE, I€IyKTHBHOC, 110 aHAJIOTHH) M IeNaTh BbIBOJBL.
MOJE/IHU ¥ CXeMBI 1A

eIyIOLIHX no3HaBaTe/IbHBIX

eV MeHHe CO3/1aBaTh, MPHMEHSTH U NPe0Opa3oBbIBATH 3HAKH H CUMBOJIBI,
petenus y4eOHBIX H M0O3HABATENbHBIX 3a/1a4.
¢ CMBICJIOBOE YTEHHE.

eDOPMHPOBAHHE W PA3BUTHE DKOJOrMYECKOro MBILLICH
[103HaBATENLHON, KOMMYHHKATHBHO#M, COLMaIbHOMN NPAKTHKE H MPO

ePa3BuTHE MOTHBALMH K OBJIAACHHIO K)’HbTypOﬁ aKTMBHOIO MCIOJIb30BaHHA C
JApYIruX MOHCKOBBIX CHCTEM.

Wi, yMeHWe NpUMEHATb €ro B
(peccOHaNBHOM OPHEHTALIHH.

joBaped H

KommynukaTuBHbie YV
eYMeHHE OpraHW30BbIBaTh y4eOGHOE COTPYAHHYECTBO M COBMECTHYIO JAEATENBHOCTb C

y4HTENEeM M CBEPCTHHKaMM; paboTaTh MHAMBHAYAIBHO H B rpynne: HaxoAMTh ofluee peLieHHe H
paspeliarh KOHQIMKTBI HA OCHOBE COracoBaHHA O3ULMIl M ydyéTa HHTEepecoB; (pOpMynHpOBaTh,
apryMeHTHpOBATh H OTCTanBaTh CBOE MHEHHE.

eVMEHHE OCO3HAHHO WCIIONB30BaTh peyeBble CPEACTBA B COOTBETCTBHH € 3ajayent
KOMMYHMKALMH Ul BBIP@XKEHMA CBOMX 4YBCTB, Mblcieif ¥ MOTpeOHOCTEH Ul MIaHMpPOBaHHA H
peryiAlUMH CBOEH AESTENBHOCTH; BIaJCHHE YCTHOM M THCBMEHHOH peybio, MOHOJIOTHYECKOH
KOHTEKCTHO#H peykblo.

eDOpMHPOBaHHE U Pa3BUTHE KOMIETEHTHOCTH B 061aCTH MCMOJB30BaHHs HHHOPMALMOHHO-
KOMM YHHUKALIMOHHBIX TEXHONOTHiH (nanee — HUKT).

JTuuHoCmHbIMU PE3YIbmamamu nporpaMmbl BHEYPOYHOI JIeATENBHOCTH ABMAIOTCA:

O6yyatouiics MOJYYHUT BO3MONKHOCTE I (OpMHPOBaHUs CIEAYIOLMX JIHYHOCTHBIX

pe3y/1bTaToB:
epa3BHTHE NO3HABATENILHBIX MHTEPECOB, MHTEIUIEKTYaNIbHBIX 1 TBOPHECKHX CrnocoGHOCTEH;
oyGeKEHHOCTD B BO3MOXHOCTH TO3HAHMS MPHPOE, B HEOOXOIMMOCTH ~ pa3yMHOro
MCMONB30BAHNA JOCTHKEHHH HAyKM M TEXHOJOTHH AnA JanbHEHIIEro pasBHTHA HeEOBEYECKOro
oblecTBa, yBaXeHMe K TBOPUAM HayKd M TEXHWKH, OTHOLICHHC K QusuKe KaK K DIEMEHTY
o611ey€eNnoBeYecKoii KyIbTypBl;
CaMOCTOATENLHOCTH B PHOGPETEHHU HOBBIX 3HAHHUI M NPAKTHYECKHX YMEHHH;
[OTOBHOCT K BHIGOPY KH3HEHHOTO MYTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEPECAMH H

BO3MOKHOCTAMH;
eMOTHUBALIUA 06pa3oaarenbﬂoﬁ JIEATEBHOCTH Ha OCHOBE JIHYHOCTHO OpPHEHTHUPOBAHHOI'O

MO/IXO0/1a;




() OPMHPOBAHHE LIEHHOCTHOTO OTHOLICHHA JIPYT K APYTY. K YUHTEIIO, K aBTOPaM OTKPBLITHIA H
wio6peTenuii, K pesynbTatam o0yueHHs.
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9 knacc
i[5 R e FEIr oS [ Koameeme | . o
Ne Ha3sanue pa3jena, TeMbl 4acoB Teopust ITpakTHKa
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5 I NEKTPOMArHUTHBIC SBJICHHA 10 6 4
HUTOI'O 34 20 14

Cojep:kanne nporpammbl

7 kaace
TEMA 1. BBEJAEHHE (44)
Teopusi-24. Bpoanoe 3aHaTHe. MHCTPYKTaX M0 OXpaHe Tpyna Ha 3auaTusx. TTonesHsie CCBUIKH 10
¢usuke B MuTepHer. Metoabl M3yueHHA u3MUecKHX ABNCHUH. Du3yecKnii  IKCNEPHUMEHT.
TMorpemHocts NpaMbiX  W3mepenuid.  [lpasuia NpoBEJieHNs  LIKOJIBHOTO JKCMEPUMEHTA.
KOMMBIOTepsl B (U3HYECKHX HCCNEJ0BAHHAX W MPH H3YHCHHM dusukn. Tlpasuna cO3JaHHUA
3NEKTPOHHOI MPEe3eHTaLNH.
IpakTuka-2u. H3amepenne (QU3MYECKHX BEIHHH ¢ nomomplo LHDpOBOi 1abOpaTOPHH.
Onpe/enieHue LeHb! Aeenns npubopos. OmpeaencHue paccTosiHMi 110 HEJOCTYMHBIX 00BEKTOB.
Onpeenenue 06beMa Tes pasnuuHoi GOpMBI. VisMepeHue TONUIMHBI J11CTa OymMart.
TEMA 2. ®U3UKA U BPEMEHA I'OJIA: ®H3UKA OCEHBIO (34)

Teopusi-14. 3aragoyHoe BEUIECTBO — BOJA. Tpu COCTOAHHUA BOABI. HnrepecHoe 0 BOJE.

TMNOTe35I POMCXOXKACHHSA BOABI HA 3eMie, 3HAYCHHE (u3NIECKHX ¥ XUMHYECKHX CBOJCTB
BOJLI, CTPOGHHE MOJEKyNbl BOJbI, OOBACHEHHE CBOMCTB BOABI B pa3jIMUHBIX arperaTtHbIX
cocTOsAHHUAX. POJb BOJBI B )KH3HH Y€JIOBCKA.

IpakTHKa-2 4 DKCKyPCHS Ha OCEHHIOIO MPHPOAY. INposeneHue HabmoAeHHH NPOABNCHAA
¢u31YECKHX ABNEHUIH OCEHBIO. Cospnanue npeseHTaunn «dusnka OCEHBIOY. Pa6ota ¢ [TporpaMMoii

Power Point mo co3JaHHIo claioB.

TEMA 3. IEPBOHAYAJIGHBIE CBEJAEHUS O CTPOEHMH BEILECTBA (44)
Teopus-44. IlnaHHpoBaHHE (u3nyecKoro 3KCNEpUMEHTa — KaK J0Ka3aTh Teoputo. Ot [lekapTa 10
Hauvix aHell. BpoyHoBckoe aBwkeue. HaHO-TEXHONOTHH. Couunenne «MHKpOMHp». MHKPO

BEJMUMHEI B HallIeH XKH3HH.
Mpaktuka-24  Paciiupenue Tei TpH HarpeBaHuM. ViamepeHHe CKOpOCTH mubdy3un. Mozenu

arperaTHbIX COCTOSHHHA (urpa)

TEMA 4. BSAUMOJENUCTBHE TEJ (84)
Teopusi-24. MexaHH4eCKOE ABWKCHHUC H pianMoneiicTre. Kak 6bICTPO MBI JIBHKEMCS (CIOKEHHE

ckopocteif)? Koraa Mbl ABHXKEMCHA BOKPYT Connua GbicTpee - AHEM HIM HOUYBIO? ITpumepsl
pa3IMuHBIX 3HAYEHMH BENHYHMH, OMMCHIBAIOLIMX MEXaHMYECKOe JIBWKEHHE B HKMBOH MNPHPOAE.
VChonb30Banne B TEXHHKE NPUHLMIOB JIBHKEHHS JKHBBIX ~CYLIECTS. SIBneHHe HHEPLHH.
«HenoBwxkHas 6amuay. Yo u3ydaer crathka? Bujipl paBHOBECHS.

IpakTHka-64. W3mepenne OGBICTPOTBI PEAKUMH 4ETOBCKa. Vi3sMepeHHe CKOPOCTH XOBOBI.
JKcnepHMEHTAIbHBIE I0KA3aTe/IbCTBA ABJCHHA HHEPLMH. [MoaroToBka BUAeodHIEMA NPO ABJIEHHE
unepuum. Vsmepenne macchl | Karii BOABL. OnpepenieHue TIOTHOCTH MPHPOAHBIX MATCPHANIOB.




Onpenenenye o6beMa M IUIOTHOCTH CBOENO Tena. Onpenenenne obbéma(macchl) NpOAYKTOB B
ynakoske. M3roTonenye paBHoBecHoii Hrpymky. Pemenne 3azad.

TEMA 5. PA3 3AJIAUKA, JIBA 3AJIAUKA (44)

Teopusi-5u. Tlpasuna pewenns 1 odpopmaenus 3anay. Iouck omubok. PemeHue 3aHUMaTETbHBIX
sanay. Pemenne 3anay B opmare ITH3A.

TEMA 6. DU3UKA U BPEMEHA I'OJIA: ®U3UKA 3UMOM (24)

Teopusi-1u.  Cuer, nea, n metenb. CHEXMHKH B BO3AyXe. Cuexunkn Ha 3emsie. Cronctas
CTPYKTYpa CHEXHBIX NOKpoBoB. Pexenauns. Jlex na 3emue. Topublil eHHK. JIBHKEHHE JIEHHKA.
Kakue OBIBAIOT MeTeqH. MHKPOCTPYKTYpa HH30BEIX MeTencH Bonusl Ha cHery. Kak paaneko
nepeHocHTcss CHer Metenbto. Ilbiebie Gypu M MeTenH: CXOACTBO M paznnuua. Ousnka y
HOBOIOJHEH €JIKH.

Npaktuka-1 u ®usuka - Hayka o npupofe. Moxuo an H3ydaTh npUpoay 3UMOMH?

[Tporynka Ha 3HMHIOIO PHPOALY.

TEMA 7. CWJIbI B IPHPOJE(114)

Teopus-54. CHia — BEKTOpHAs BEJIMYMHA (AHHAMHMYECKOE PELICHHME 3ajay). Bec ¥ HEBECOMOCTb.
Cuna tpenus. Counnenne «Mup 6e3 TpeHHsD.

3aKoH BCEMMPHOTO TAroTeHus. CTPOCHHE CONHEYHOH CHCTEMBI. [TnaHeTsl 3eMHOM Tpynmel.
InaHeThi-ruranThl. CHia THKECTH Ha ApyrMX miaHetaX. CryTHHKH MUIAHET H Jlyna. Habmoaenue
Jlynsl. Mansie Tena, opGHTEl M NEPHOJHYHOCTE KOMET. «3BE3NOMajbD», MM NoueMy 3Be3/lbl HE
namatot? 3se3aHoe He6o. Co3pe3us. 3HaKOMCTBO C MporpaMMaMH no acTpOHOMHH. Bpems u ero
n3mepenue. Kanennaps.

IpakTHKa-64. 3anumaTenbHbli onbiT «llJapuk Ha HATHY. OnpepeneHue UEHTPa TAKECTH
Tena. 3aHMMaTenbHble (Urypsl Ha paBHoBecue. M3roToBieHHE COJHEYHBIX HACOB. Co3panne
NYHHOTO KaleHmapA ¢ noMoulbio mporpammel Power Point. M3vepenue KecTKOCTH NpYXKHUHBI.
Wsmepenne KodpdHuMeHTa CHIBI TPEHMS CKOJBKEHHs Ha KpBUIBLE LIKOMBI M JpYrux
NOBEPXHOCTAX.

TEMA 8. PA3 3AJJAUKA, JIBA 3ATAYKA (44)

Teopus-24. Cucrema CH u ee 3xauenne. JlMHaMHYeCKOe pELICHHE 3ajad Ha CJIOKEHHE CHIL
Pelnenue 3aHUMAaTENbHBIX 3a1a4. Pemenue 3agay B hopmare [TU3A.

Ipakruka-24. OnpejeneHye Beca CyMKH LIKOJBHHKA. OnpeneneHye Maccel M Beca BO3AyXa B
KOMHare.

TEMA 9. JABJIEHHME (64)

Teopus-24. JlaBneHde TBEpAbIX TeI. 3akon [Ilackang. JlaBneHue B KHAKOCTH.
IMapocTaTHYeCKHii apafoke. ATMOCHEpHOE aBICHHE. Ponb atMOC)epHOro aBJIE€HUs B IPHPOAE.
ATMoc(epHoe JasieHue W noropa. TOHOMETp, MaHOMETpBI. ATMocdepHOe NaBICHHE B HKH3HH
yenopeka. Kak mbl apimum? Kak Mbl nbéM? «CopHast 60J1€3HEY, BIMAHHE aTMOCHEPHOro J1aBNeHHA
Ha caMOYyBCTBHe JojieH. Pelierne 3aHnMaTeNbHBIX 3a/a4.

MpakTuka-4u. U3yyenne 3aBUCUMOCTH JABICHHA OT MIIOLWAAX MOBEPXHOCTH C MOMOLIAIO
JIaTYHKa JaBjieHus. 3aHUMaTe bHbIE OMbIThI «ITepeBépHyThIii cTakan», «PoHTaH B KonGe», «Sl¥iuo B
6yTbiike». I[IpubOpel 1A M3MEPEHHA JNaBJeHUs — H3rOTOBJICHHE GapoMetpa. AtmochepHoe
JaBjenue W MeuuMHa. LLInpuu, nuneTka, MeMUMHCKas Ganka. KpossHoe naenenne. OnpeseneHue
JaBlieHus KpoBH y yenoBeka. Onpe/esneHue BbICOThI 3AaHHA € NOMOILBIO Gapomerpa.

TEMA 10. ®U3UKA U1 BPEMEHA I'OJIA: ®U3UKA BECHOM(34)

Teopusi-14. Temneparypa. TepmomeTp. [IpuMepE! pasiM4HbIX TEMMEPATyp B PHUPOAE.
IpakTHka-24. DKCKypCcHs Ha TNpUpOAY. INpoBesieHne HabIONEHHH MPOABIEHHA (UIHYECKHX
aBjelmii BecHOM. M3Mepenne Temneparypbl NOYBbl Ha ITyGMHE M MOBEPXHOCTH. HUccnenopanue

KanMJUISIPHBIX ABNCHHMA.
TEMA 11. SHEPTHS (124)




Teopun-5u. Pa3nuunbie BHABI 3HEpruM, MCronb3yembie MOAbMH, M HMX 3anackl. KocBeHHble
umepenns. [louemy paGota 1 SHeprus UMEIOT OJHY eAMHMILY H3MepeHHA? HecHCTeMHBIE eIMHMLIB.
DHEPrus M MUIa: OCHOBKI MPaBUIBLHOTO NMHTaHKA. Pelenne 3anumartebHbIX 3ajay. Pewenye 3aaay
B (popmare [TU3A.

Ipaxktuka-74. M3mepenne kunHeTHueckoil sneprum Tena. Mamepenue noTeHUMaNbHON JHEPIHH.
Menio wkonbHuka. Co3flaHHe NPE3EHTAUMKM O NPaBHIBHOM nuTaHuK. OnpejeneHue paGoTsl U
MOWHOCTH pyK. OmnpeseneHue MexaHWuecKoii paGoThl npu npbbkke B BhicoTy. Onpeaenexue
cpe/Heif MOUIHOCTH, pasBuBacMoii npu Gere na aucranumio 100M. Onpeaenenue  cpejHeit
MOILIHOCTH, pa3BUBaeMON mpH npuceaanud. Mamepenne cpeaneii MOLIHOCTH, pa3BUBaeMOl NpH
noabeMe Mo necthuue. OnpeneneHue BHIMIPHIA B CHiE, KOTOPbIH JaeT MOABHKHBIH H
HenoasikHblA 610k, Cpasrenue KIT/1 noasuskHoro 610ka ¥ HAKIOHHOI MIOCKOCTH.

TEMA 12. ®U3UKH U JIUPUKH (4u)

Teopusi-2u. OusKka B Xy0KECTBEHHBIX npousseaeHuAX. JIoCTIKEHUA COBPEMEHHOH (u3mkn.

IpakTika-24. HsrotoBnenue camojenbHbIX KapTuH «ODu3uka B BecesblX KapTHHKax». Ypok-

g)pcncmnnenue «®uznyeckne (GOKyChl». 3auuTa 3JIEKTPOHHOH MNpe3eHTaunn «MHp riasamu
H3UKaY.

TEMA 13. ®DU3UKA U BPEMEHA I'OJIA: ®U3UKA JETOM (54)

Teopusi-24. Kakoit Mecsw nera cambiii sxapkuit? Xapkoe nero u muensl. Kak u xoraa npasuisHO
cpesathb 1BeTH? Ha kavensx "ayx 3axsarbiBaer”.

IpakTuka-3y4. OnbiTh Ha Jaye. Dkckypeus «PH3HKa y BOLOEMAY.

8 kuace

TEMA 1. ®PU3UKA U BPEMEHA I'OJIA (nosTopenue) (84)

Teopus-Su. BeoaHoe 3aHsaTHe. MHCTpyKTaX MO OXpaHe TpyAa Ha 3aHATUAX. TTorpemHoCTs NpsAMBIX
u3Mepenuit. Knace roynoctu npubopos. Urenue rpaduxa. BeiBoaps! no pesyasraTtaM 3KCEpUMEHTa.
Llena nenenns wkansl npubopa. KoceeHHsle u3Mepenus. IlpaBuna mpoBeJeHHA IIKOJIBHOTO
skcnepuMenTa. OdopmiieHHe 3eKTpOHHOro oTyeTa 06 skcnepumenTe. Peenue 3anay.
HpaxkTuka-3 4. H3MepeHne (u3nyeckMx BENMYMH C NoOMOUIbIO LM(poBOH naGopaTtopHH H
nocrpoenue rpadukos. MccnenoBanue 3aBUCHMOCTH CHJIBI YNIPYrOCTH OT Beca Tena. Mccnenosanue
3aBHCHMOCTH CHJIBI TPEHUA OT NPUKUMAIOLIEH CHIIBL. DKcnepuMeHT I"anues.

TEMA 2. IPOEKTHAS JEATEJBHOCTD I1O ®U3HUKE (74)

Teopus-3. YTo Takoe Hay4HbI NPOEKT M KakK ero noaroToButh? Curyauus v mpobiema. AHanu3
cnocoboB pewieHus mnpoGiembl. TpeGoBaHMs K HccnenoBaTensckoil pabore. IlnanupoBanue
nearenbHocTH. TpeGoBaHns K 0)OpMIIEHHIO MPOEKTHOH paboThl M0 QHU3HKE.

IpaxrTuka-4 4. BemonHexHne MUKpo-npoekTa B rpynne. OdpopMieHue 1 3alura.

TEMA 3. MOJIEKYJISIPHASI ®U3UKA (11v)

Teopus-74. «Bonme6GHoe» CBOHCTBO 3HEprid. Makpo M MMKpO Mapamerpbl W MX CBA3b.
®dazoselie nepexoasl. BogsHoii map B atmocdepe: obpasoBaHHe 007akoB, TymaHa, poChl, HHEs.
ATMocdepuble ocaaku: cHer, rpaa. Touka pockl. IloepxnocTHoe Hatmskenne. Kanumnsphbie
ABJIEHHS M JBWXEHHE KMAKOCTH 1o Tpybam. 3akoH BepHyniu, noasemHas cuna Kpeuia. Mopckue
Teyenusa. CoBpeMeHHble MaTepvajbl:  MCMOJIb30BaHHE KOMIO3WTOB, JKHAKHE  KPHCTAJbl.
I'pahuueckoe npeacTaBleHue TEMIOBLIX Npoueccos. Pewenue 3ana4 B popmare ITU3A.
NpakThka-44.  DKCIEPUMEHTANBHOE [10KA3aTENBCTBO PasiiiyHs CBOHCTB BELIECTB B Pa3/IHUHBIX
arperaTHeIX CocTOsHMAX. HekoTopele cBoHcTBa KpHCTawIoB. M3rotoBieHue CaMOACTbHBIX
npuGopoB. U3sMepeHue BI@KHOCTH BO3/yXa B NOMELIEHHH M Ha ynuue. M3amepenne ckopocTH
MCMapeHns pa3MYHBIX BELIECTB. 3aHWMATE/bHbIC OMBITHI K BONPOCHI: KUMEHHE BOABI B OyMakHOM
KopoGKe, KHNIEHHEe BO/IbI KOMHAaTHOH Temneparyphl. Mi3MepeHne CHilbl NOBEPXHOCTHOIO HATAKEHHA.




T S

Illapuk B a’poanHamuueckoit Tpybe. BhipamuBanue KpucTaiia coid Ha OCHOBE. H3roToBieHHE
MaKeTa KPHCTANIMUECKOl peleTkH KoMno3uta. U3roToBieHHe MOAETH PEAKTHBHOrO ABMraTeiIA.
Usyuenne pabotsl JIBC Ha MakeTe W 3NEKTPOHHON MOJICITH.

TEMA 4. ®U3UKA U DJIEKTPHYECTBO (194)

Teopun-84. Dnextpuueckue spnenus. Dnexktpusaumus Tten. Tlpunumn paboThl CKaHepa.
ATmocdepHoe dnektphuectBo. I'posopas Tyua. Ilpuposa monmuu. Kakue ObIBAIOT MOTHHH.
IMpunsl snekTpobesonacHocTH. OCHOBHBIE XapaKTEPHCTHKH 3J1.T0Ka. HECHCTEMHBIE EAHHHILI
paboTel Toka. Pewenue 3anay.

IMpakTuka-114

B3anMHoe mpuTsKeHMe M OTTaikHBaHMe «CyNTaHOB»; OIBITHI MO JNEKTPHU3ALHH. Habnonenne
PasIMuUHBIX BMIOB HMCKpPOBOro paspspga. MccienoBanue MNpPOBOAHMKOB M HEMPOBOAHHKOB
anekTpuuectsa. [lonydenwe 51.TOKA B IKHAKOCTH, dnekTponu3. Msrotopnienue Gatapeiik.
DKCrepMMeHTalbHOe  JI0Ka3aTeNbcTBO 3akoHa Oma. M3yyenwe pasiMyHbIX COeIMHEHHH
nposoaHuKoB. Co3jaHue pa3NMYHBIX TNpPHOOPOB(MrpylIeK) Ha OCHOBE OJIEKTPOABHIATE]IA.
DKCNepUMEHTaNbHOE J0Ka3aTeNsCTBO 3akoHa Jkoyns-Jlenua. Co3iaHHe cyeTyrKa 3/1€KTPOIHEPTHH
H M3y4eHHe ero paboThl.

TEMA 5. ®PU3UKA KOCMOCA (3u)

Teopus-14. ®usnyeckas npuposa HeGecHuix Ten. IToneTsl K ApyruMm IMjaHETaM. Ponp
KOCcMOca B JKHM3HM COBpeMeHHoro obmectBa. MexayHapoAHOE COTPYAHHYECTBO B OCBOCHHH
Kocmoca.

IpakTika-2 u. Co3aanue 3eKTpoHHOM npeseHTauuy «Kocmoc. Mcroprs KOCMOHABTHKHY.
[ToaroroBka npa3gHOBaHHA JHA KOCMOHABTHKH.

TEMA 6. MATHETHU3M (5u)

Teopus-24. MaruutHoe none 3emnu. Komnac. MaruutoGHonorus. Maruuthsie Oyph.
®eppomarnerkd. Cuna JlopeHua. J[BHxeHHe 3apsyKEHHOHW YacTHLGI B OQHOPOJHOM MarHMTHOM
nosie. JliomuHecueHuus. [lonspHobie cUsHUA.

IpakTHka-34. M3yyeHne MarHUTHBIX JMHUH MOCTOSHHOrO MarHuTa. M3y4yenne MarHUTHBIX
CBOMCTB pa3nnyHbIX BewecTB. Urpa «bannana o mobsiem KaMHe».

TEMA 7. IPOEKTHAS AEATEJBHOCTD (74)

Teopus-24. Kak noarorosuts u odpopmuth aoknan? Kynerypa Beictynnenus. Oparopckoe
MCKYCCTBO.

IIpakTHKa-54. BhinonHeHHe U 3alMTa HHAMBUAYAIbHBIX U IPYNIOBBIX MPOEKTOB.

TEMA 8. CBETOBBIE SIBJIEHHUS (64)

Teopusi-24. YcTpoiicTBO onTHYeckux npubopos. M3syuenue ycrtpoiictsa ¢oToannapara.
Panyra. ®usvka BO3HMKHOBEHMs pajyrd. XOj CBETOBOTO Jiyya B Kame Joxad. OnTuyeckue
WITIO3HH.

IpakTuka-4u. Uccnenosanue: «CBET B XH3HHM XHBOTHBIX H YesoBeKa», «J[[OCTHKEHHS H
NepCreKTHBBI HCMOb30BaHUs CBETOBOI SHepruM CONHLA YENIOBEKOM)).

Pasnoxenue 6esoro csera. Habnonenus B Mukpockon  teneckon. Co3aaHue ronorpamMmel.
Hsrorosnenue Kanenaockona.

TEMA 9. JOCTHXKEHHUSI COBPEMEHHOM ®U3UKH (44)

Teopusi-3u. [lpuMepsl TOBapoB, CO3JAHHBIX C HCIOJb30BAHHEM HAHOTEXHOJOTHH U
NPUYHHBI MX YHHKaJBHBIX CBOHCTB. HecMaunBaeMble M BCErjJa YMCTHIE BETPOBBIE CTEKIIA, AHCKH
xonéc M T.n. Co3jaHHble Ha OCHOBE HAHOYACTHLL OKCH@ THTaHa H cepebpa MOBEPXHOCTH,
o6azaionue GaKTepULIMAHBIMH CBOHCTBAMH.

Pa3suTHe BoenHO# TexHukH. 7 Mas - Jlenb paano. HoBocTH (H3HKH M KocMoca.
Mpaktuka-1 4 Dkckypeus Ha mectHylo ATC. IloarotoBka BBICTYMIEHHH O AOCTHXKEHHAX
COBpPEMEHHON (U3HMKH.




9 kaacc

TEMA 1. BBEAEHHE (54)

Teopus-4u. Beoanoe 3anstie. MHCTpyKTax 1o oxpake TpyAa Ha sauatuax. AbGcomortHas H
OTHOCHTEJIbHAs MOTPEIIHOCTD NPAMBIX H3MepeHHit. [ToBTOpeHHe: MIOTHOCTh, AaBICHHE, SHEPrUA H
paboTa, MoJieKyasipHas u3MKa.

Ipaxkruka-1 y. U3mepenne GU3NYECKHX BETHYHH W BLIYHCIIEHHE MOTPELTHOCTH.

TEMA 2. ®U3UKA B 3AJAYAX U DKCIIEPUMEHTAX (19 u)

Teopus-164. JIBukeHne Tena MO ACHCTBHEM CHIBI TsKecTH. baniucThka. AGCOIIOTHO
ynpyruii ynap. 3axon Bepuyanu. Dddext Jlonnepa. Onpenenenne NpoCTpaHCTBEHHOH CKOPOCTH
3Be3]. BpauwlatensHoe JABWXKEHHWE TBEPAOrO Tena. YCIOBMA pPaBHOBECHs TBEPAOro  Teja.
OGpazopanue ConHeuHoi cucTeMbl M madHer. CpeacTBa COBPEMEHHOH  CBS3H. Cucremel
actponaBurauuu (GPS u I'monacc). ®u3nkKa M BOEHHAs TEXHHUKA.

Peuienue 3a1ay noBbILIEHHOMN CI0KHOCTH.

IpakTuka-13u.  HccnenoBanue 3aBMCMMOCTH JanbHOCTM MoJieTa OT yrja K TOpH3OHTY.
DKCNEPUMEHTHI Ha PABHOYCKOPEHHOE ABMXEHHE. DKCMEepHMEHTANbHOE [0Ka3aTe/lbCTBO 3aKOHAa
COXpaHEeHHs HMIyJbca. DKCIEPUMEHTHI Ha BpalleHue TBepAoro Tena. Marotopnenue npocreiiuero
MH/lyKLIHOHHOTO TeHepaTopa nepeMeHHoro Toka. Habnoaenue ssnenns camoutaykuuu. CioxeHune
xoneGanui, purypsl Jlnccaxy Ha ocuunnorpade. Busyanusauus 3Byka ¢ NoMOIIbIO Jlazepa.

Kancu/lapuo—’remaTuqeucoe MJIAaHHPOBaHHE

7 knace
Jara
£e Ne Tema
n/n

1. Beenenue (4u)

1 1 BBoanoe 3ansaTue. Uuctpykrax no Th. Ilonesnsie cchliku no ¢pu3nKe B
Hureprer. Metozb! u3ydenus GU3UIECKHX SBIECHUM.

2 2 Pusnyeckuii sxcnepuMeHT. IpaBuia npoBeeHus WKONBHOIO
skcnepuMenTa. [TorpemHocTs npameix u3Mepenuid. I1/p:U3mepenne

(H3NYECKHX BEJIMYHH C MOMOLIBIO LM(poBOH 1abopaTopHH.
3 IT/p: Onpenenenre ob6beMa Tes pasnuuHoi GopMBI.

4 I1/p:U3mepeHue TONMLHHBI JMcTa 6yMary.

Du3nka H BpeMeHa roja: ¢pusnka oceHbio (34)

| 3arafoyHoe BelecTBo — Boaa. MHrepecHoe o Boze.

D NN (&

2 I1/p:DOxcKypeus Ha oceHHowo npupony. Ilposeaexne HabmoAeHHUIA
NposiBJICHUS (HU3HYECKHX SBJICHUH OCEHBIO.

7 3 Il/p:Co3nanme npesentaunn «®usnka Ocenbion. Pabora ¢ IMporpammoit
Power Point mo co3paHuio caiiioB.

3. IlepBoHayajbHbIe CBeJJleHHsI O CTPOEHHH BeuecTBa (44)

8 I Or JlekapTa 110 HauMx JHed. BpoyHOBCcKoe ABMXEHHe.

9 2 | [InanupoBanme (u3nyecKoro FKCepUMEHTa — KakK 0Ka3aTh Teopuio. Il/p:
PaciuypeHue Ten npu HarpeBaHUH.

10 |3 | Il/p: U3mepenue ckopocTh audy3uu.

11 |4 | HaHo-TexHos0ruu. MHKpO BeJIHYMHBI B HAlEM JKH3HH.

4. BzaumopeiicrBue TeJ (84)




12

MexaHnueckoe ABUKEHHE U B3aUMOICHCTBHE.

1
13 |2 | I/p: U3sMepeHHe CKOpocTH XObObI.
14 |3 I1/p: MoaroToska BuAcopHIBMA PO ABICHHE HHEPLIHH.
15 |4 | I/p: U3mepenne macchl | Kanau BOJbL.
16::]S I1/p: Onpenenenue NIOTHOCTH MPHPOAHBIX MaTepHaoB.
17 | 6 | II/p: Onpenenenue 06bEMa(Macchl) NPOAYKTOB B yNaKOBKe
18 |7 | Yro usyyaer cratuka? Bubl paBHOBECHS.
19 |8 | Il/p: U3roToBneHHE paBHOBECHOM HIPYIIKH.

5. Pa3 3apauka, ABa 3aaauka (4u)

20 |1 IlpaBuna pewmenus H opopmieHus 3aaay. ITouck omn6okK.

21 2 Pemenue 3ana4 Ha MEXaHHYECKOE JIBUIKEHHE

22" |3 Pewenue 3ana4 Ha NJIOTHOCTh

23 |4 | Pewenue 3anay B popmate [TU3A

6. ®u3nka H BpeMeHa roaa: ¢pu3nka 3umoii (24)

24 |1 I/p: ®usmka - HayKa o Npupojie. MOXHO JIH M3y4aTh MPHPOAY 3HUMOIA?
[Tporynka Ha 3MMHIOIO TIPUPOAY.

25 2 CHer, niefi, ¥ Metesib. Pu3nKa y HOBOrOAHEH EJIKH.

7. Cuabl B npupoae(114)

26 2]l Cuia — BEKTOpHas BelMUMHA (IUHAMHMYECKOE pellIeHHE 3a/1aY).

27 |2 | 3akoH BceMHpHOro TAroTeHus. CTpoeHne conHeuHoi cucteMbl. Ciia
TSDKECTH Ha IPYTHMX MJlaHeTax.

28 |3 CnytHuku maset u Jlyna. Habmopenue JIyHbI

29 |4 Manbie Tena, opOMTBI M TEPHOJUYHOCTH KOMET. «3BE3/OMAAbD», HIH
noyemy 3Be3jipl He nanaior?

30 |5 3Be3nHoe He6o. Coze3pus. II/p: 3HaKOMCTBO € MpOrpaMMamH Mo
aCTPOHOMHH.

312516 II/p: OnpepeneHue LEHTpa TAKECTH TeNa.

32 |7 | Il/p: 3anumarensHble GUrypbl HA paBHOBECHE.

33 | 8 | Bpems u ero usmepenue. Il/p: M3rotoBneHHe COJHEYHBIX YacOB.

34 |9 | Kanenpaps. II/p: Co3naHue TyHHOrO KajeHaaps ¢ OMOLIBIO IPOrpaMMbl
Power Point.

35 | 10 | I/p: U3zMepeHHe KECTKOCTH NPYKUHEL

36 | 11 | II/p: U3mepenue kod(duLMeHTa CHIIBI TPEHHS CKOJIBXEHHUS Ha KpbLIbLE

IUKOJIBI ¥ IPYTHX MOBEPXHOCTSX.

8. Pa3 3a1auka, ABa 3a1auka (44)

372710 Cucrema CU u ee 3HaueHue. Pemenue 3aay.

38 |2 Pemenue 3agay B gpopmare [TU3A.

397118 Pemenue 3anumMarensHbix 3aaa4.JI/p: Onpenenenue Beca CyMKH
LIKOJIBHHKA.

40 |4 JlunamMuueckoe pelleHue 3amay Ha cnoxenue cunll/p: Onpenenenue
Macchl M Beca BO3/lyXa B KOMHaTe.

9. Jasaenue (64)

4] 1 JlaBnenue TBepapix Ten. Il/p: M3yyeHnre 3aBUCHMOCTH JaBJIeHHs OT
MJIOLIa/IA MOBEPXHOCTH € MOMOLIBIO IaTYHKA JaBJIEHHUS.

42 |2 JlaBnenue B ®UAKOCTH. [MapoCTaTHYECKMH Napajoke

43 |3 Il/p: 3anumatenbHble onbiThl «IlepeBEpHyThIi cTakaHy, «DoOHTaH B

Kos6e», «S1iLo B 6yThUIKE).




4 |4 TonomeTtp, MmanoMeTpsl. I1/p: [TpuGope! s W3MepeHHs AaBICHHA —
u3rorosaeHue 6apomerpa.
45 |5 ATtmocdepHoe naBieHue B KH3HH uenoBeka. Kak Mpl apiuM? Kak Mbl
nbéM? «I"opHas 6071e3HbY, BIUSHHE aTMOC(EPHOro NaB/ICHHA Ha
i CaMOYYBCTBHE JIIOJICH.
46 |6

KpoesiHoe nasnenue. Il/p: Onpeaenerne naBaeH|s KPOBH y UeJIOBEKA.

10. ®du3uka H BpemMeHa roaa: Gpusnka BecHoii(34)

47 | Temneparypa. Tepmomerp. [Tpumepsl pa3iHuHBIX TEMNEPATYP B MPUPOJIE.
II/p: M3mepenne TeMnepaTypbl MOYBHI HA rIyGHHE W MOBEPXHOCTH.

48 |2 II/p: Dxekypeus Ha npupoay. [IpoBeaerne HaGMOACHHUI NPOSIBIEHHS
(PU3HYECKNX SBICHHUI BECHOI.

49 |3 | I/p: UccnenoBanne KanuuISpHBIX ABJCHU.

11. Dueprus (12y)

S50 |1 Pa3nuyHbie BUABI 9HEPTHH, HCTIOJIb3yEMBIC JIIOJIbMH, M MX 3aMachl.

=1 2 Kocennbie usmepenns. Il/p: M3smepeHne KUHETHUECKOH YHEPrHH Tena.

52:. 13 I/p: M3aMepeHue noTeHUHANBLHON SHEPTHH.

5314 IToyemy paGoTa M SHEPrUs UMEIOT OJIHY €AMHUILY H3MEpPEHHUS?
HecucreMHble e AMHULBL.

34 |5 DHeprus M nuiua: OCHOBLI MpaBwibHOro nutanus. Il/p: MeHIo mKoabHKHKa

392%[-6 I1/p: Co3nanue Npe3eHTaluH O NPaBUILHOM MUTAHHH

56 | II/p: Onpenenenyne MexaHMUYECKON paGoThl NPH MPBIKKE B BBICOTY.

57 |8 II/p: Onpenenexue cpeaHeil MOIHOCTH, pa3BMBaEMOii npu Gere Ha
auctadumio 100m.

58 |9 Il/p: Onpenenexne BEIMIphIlLA B CHJIE, KOTOPbIil AaeT MOABHKHEIA 1
HEMOABHXXHBIH OJI0K.

59 10 | II/p: CpaBHenue KI1JI noasu>xHoro 6j10ka U HAKJIOHHOM MJIOCKOCTH

60 I1 | PemeHue 3aHUMATENbHBIX 3a/1a4.

61 12

Pewmenne 3anay B popmare [TH3A.

12. ®H3uKH H IHPHKH (44)

62 1 DH3HKa B XyN0XKECTBEHHBIX MPOU3BEACHUAX.

63 ]2 JloCTHKEHHs COBpEMEHHON (PU3UKH.

64 |3 I1/p: Ypok-npencrasneHue «Pusnyeckue GoKych».
65 |4

I1/p: 3amura 31eKTPOHHOM npe3eHTauuu «Mup riaazaMu pusvka».

13. ®u3uka u BpemeHa roaa: ¢pusmnka jerom (Su)

66 |1 Kakoit Mecsw nera camuiit xapkuii? JKapkoe neto u muensl. Kak u koraa
npaBWJIBHO cpe3aTh 1BeTh? Ha kayensx "nyx 3axBaThiBaeT'.

67 |2 I1/p: OnbiThl Ha naye. Dkckypeus «Pu3KKa y BoJoemMay.

68 |3 Csoboonas mema

69 |4 Csoboonas mema

70 |5 Csoboonas mema

8 knace

No Tema

Hata

1. ®u3uka v BpeMena roja (nosropenue) (8u4)

[ 1

| BBoanoe 3anstne. UncTpykTax no oxpase Tpysa Ha sanstusax. Il/p:




W3mMepenue GU3HUECKUX BETHYHH C NIOMOLIBIO IHPPOBOH nabopaTopHH H
MOCTpPOeHHE rpadHKOB.

2 2 | Il/p: UccnenoBanne 3aBHCUMOCTH CHIIBI YTIPYTrOCTH OT BECa TCJ1A.

3 3 | I/p: UccnepoBanne 3aBHCHMOCTH CHIIbI TPEHHS OT NPHKHAMAIOLIEH CHJIBL.

4 4 PelueHue 3anau Ha MEXaHHYECKOE JIBHKECHHE

5 S PeieHue 3aaa4 Ha MJIOTHOCTD

6 6 PeuieHue 3aj1ay Ha laBJieHHe

7 7 | Pewenue 3aau Ha paboty

8 8 | Pewenue 3anay B gopmare [TM3A

2. IlpoekTHas AesTelIbHOCT No pu3nKe (74)

9 1 Y10 TAKOE HAaYUHBIi MPOEKT U KaK ero noaroToBuTh? CHTyaLus U
npobnema.

10 |2 | Ananms cnocoGos pewennus npo6nemel. TpeGoBanus K Hcee0BaTe bCKOM
pabote. ITnaHHpOBaHHE AEATENLHOCTH.

11 |3 | TpeGoauus k opopMAEHHIO NPOEKTHO#H paboTbI MO PU3HKe.

12 |4 I1/p: BoinonHeHue MMKpO-NpoeKTa B rpynne.

133 (45 I1/p: BrinonHenue MUKpO-NPOEKTa B rpynre.

14 |6 | II/p: OdopmieHune H 3allMTa.

1557 I1/p: OdopmaeHHe U 3alIHTa.

3. Moaekyasipuasi pusuka (114)

16|11 «BonmebHoe» CBOHCTBO SHEPTHH. Makpo U MHKDO NapamMeTphbl U MX CBA3b.
®dasosle nepexosl. I1/p: DKcrepuMEHTaNbHOE 10Ka3aTENbCTBO PasTHyHA
CBOMCTB BEWIECTB B Pa3JIMYHbIX arperaTHpIX COCTOAHUAX.

17 |2 | Boasuoit nap B armocdepe. Touka pockr. IT/p: H3meperue CKOpOCTH
WCMApEHHUs pa3IHYHBIX BELIECTB.

18 |3 [ToBepxHOCTHOE HaTskeHUe. KanunispHeie ABJCHUA. IT/p: U3mepeHue
CHJIBI [TOBEPXHOCTHOTO HATSXKEHHA.

19 |4 3akoH bepHy/uiH, OAbEMHas CHJIa KpbIJa H IBUKEHUE XKHAKOCTH 110
Tpy6am. Mopckue Teuenns. Il/p: Lllapuk B a’poAMHaMKyecKoit Tpybe.

20 |5 | II/p: 3aHuMaTebHBIE ONBITHL H BONPOCHI: KHIICHHE BOJE! B GyMaxKHOM
KOpOOKe, KUIIEHHE BOJIbl KOMHATHOH TEMNEpaTypbl.

21 |6 I'pauyecKoe Npe/CTaBeHHe TEMNIOBLIX MPOLIECCOB.

22641 Pewenue 3aaay B popmate [TM3A.

23 |8 HekoTopsie cBoiicTsa kpyctaios. II/p: BripauuBaHue KpUcTalia coiu
Ha OCHOBE.

24 |9 | CoBpeMmeHHble MAaTEPHAIbI: HCIIOJIb30BAHHE KOMIIO3HTOB, JKUAKHE
kpuctauisl. I/p: M3rotopnenue MakeTa KPHUCTAJTHYECKOMH PELETKH
KOMITO3MTA.

25 | 10 | I/p: Usyuenue paborer IBC Ha MakeTe 1 9JIEKTPOHHOM MOJEIH.

26 | 11 | Ceoboonas mema

4. @u3nKa U iekTpuuecTBo (194)

27531 IeKTpUYECKHE ABNEHUS. DEKTPU3ALMA Tel. I/p: npubop Bau pe
I'paada; OMBITH M0 MCKTPU3ALHH.

28 |2 | I/p: Uccnepopanne npoBOJHHUKOB M HEMPOBOAHHKOB 9JIEKTPUYECTBA.

29 |3 | Il/p: UsrotoBnenue Garapeik.

30 |4 PelueHue 3a/1ay Ha COCTaBJIEHHE IEKTPHYECKUX CXCM.

31 |5 I1/p: [osyyeHue 3/1.T0Ka B XKHAKOCTH, SNICKTPOIIH3.
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32 |6 | I/p: Msyuenme pabotei cBeto- 1 hoTo-AMONA

33 |7 | Il/p: Pewenue NpakTHYECKHX 3a/1a4 HA COCTABJICHHE HICKTPHICCKHX CXCM.

34 |8 | VerpoiictBo ommertpa. IT/p: M3meperne conpoTHBICHHS pasiniHbIX
NPOBOAHHKOB

35 |9 | Pemenne 3aau Ha 3akon Oma

36 | 10 | Pewenue 3anau B popmare [TU3A.

37 |11 | Il/p: 3anumarenbHblii OnbiT: cepaue Ha Gatapeiike

38 | 12 | II/p: 3aHuMaTeNbHBIH ONBIT: BPAIEHHE XKHAKOCTH OT NIEKTPHUUCCTBA,
CBETSALIHECS OTYpLbI

39 |13 | I/p: U3yuenne pasnnuHbIX COCAMHEHHI MPOBOAHHKOB.

40 14 | Il/p: Pemenne NpakTHYECKUX 3a/1a4 Ha COCTABJIEHHE DJIEKTPHYCCKHX CXCM.

41 15 | PemeHune 3a1a4 Ha pacyueT HIEKTPUYECKOi LienH

42 | 16 | HecucreMmuble eanHULIbI paGoThl TOKA. PacyeT CTOMMOCTH 3JIEKTPOIHEPIHH

43 | 17 | BuiToBBIE PMEKTPONPHGOPHI, KIIACC IHEPronoTpesIeHH

44 | 18 | Il/p: DxcnepuMeHTaNbHOE I0Ka3aTeIbCTBO 3aKOHa Jixoyns-JleHua.

45 | 19 | Pemenue 3ama4

5. ®u3uka kocmoca (34)

46 |1 3akonbl Kennepa. Pemenue 3anay

47 |2 | /p: Co3nanue snextponHoii npesentauuu «Kocmoc. Heropus
KOCMOHABTHKHY.

48 |3 Baxueilluue acTpoOHOMHYEeCKHe COOBITHSA roJa

6. Marnerusm (Su4)

49 |1 II/p: U3yyeHne MarHMTHBIX CBOHCTB pa3IHYHbIX BELICCTB. IT/p: UzyueHue
MAarHMTHBIX JIMHUH NOCTOSHHOrO MarHuTa.

50 12 MarnutHoe none 3emnu. Komnac. Maruuto6uonorns. MaruuTHeie 6ypH.
DeppOMarHeTHKH.

5113 Cuna Jlopenua. [IBiKeHHE 3apSKEHHOM 4YacTHUbl B  OJHOPOAHOM
MaruutHoM nosne. JlioMuHecueHuus. ITonspHeie CHAHKA.

52 |4 Il/p: Urpa «bannana o moGsiueM KaMHe.

S3EE|ES Il/p: Mrpa «bannaja o mobsieM KaMmHey.

7. TIpoeKTHas aesTeabHOCTD (74)

54 |1 Kak noAroToBUTh ¥ 0OPMHTB J0KIaA?

5912 I1/p: BbinoJiHeHHe HHAMBALYAJIBHBIX W TPYNMOBBIX MPOCKTOB.
56 |3 I1/p: Buino/iHeHHe HHAMBAAYAIbHBIX U FPYNMOBBIX MPOCKTOB.
57 |4 I1/p: BoinoHeHHEe WHAMBHAYAJIBHBIX U FPYMNIMOBBIX NPOCKTOB.
58 |5 I1/p: BeINo/NHEHHE HHAMBUYANIBHBIX Y IPYTINOBBIX MPOCKTOB.
59 |6 KynbTypa BeICTynIeHus. OpaTopckoe HCKYCCTBO.

60 |7 I/p: 3awuTa MHAWBUAYATLHBIX ¥ IPYMNOBIX MPOCKTOB.

8. CBeToBble siBIeHHS (64)

61 1 Papmyra. ®u3nka BO3HUKHOBEHHSA panyry. Xoz cBETOBOrO Jiy4ya B Karuie
JOMKAA.

62 |2 I1/p: U3rotoBnenue Kajeiaockona.

63553 II/p: PaznoxeHue Genoro ceeTa.

64 |4 | VcrpoiicTBO ONTHYECKHMX NPHOOPOB. W3yyenue yctpoiicTsa doroannapara.
I1/p: HaGmoaeHns B MHUKPOCKOM M TENIECKOT.

65 |5 | Il/p: Uccnenosanue: «JJOCTHKEHMS M NEPCNIEKTHBEI HCMOIL30BAHHA

CBETOBO 3HEpPruu ConHua 4eJJOBEKOMY.




66 |6 | Omrnueckue namosun.

9. JIoCTHKEHHS COBpPeMeHHOI (pH3HKH (44)
67 |1 Dkckypens Ha MectHylo ATC. TToAroToBKa BHICTYIUIEHHH O JI0CTHKEHHAX
COBPEMEHHOI (H3MKH.

68

(39

[IpuMepBI TOBAPOB, CO3IAHHBIX C HCTIOJIE30BAHHEM HAHOTEXHOJOTHii U
NPHYHHBI MX YHHKAIBHBIX CBOHCTB.
69 |3 PasBuTHE BOCHHOI TeXHHKH. 7 Mas - Jlenb paauo. HoocTH (pu3nkH.

70 |4 Ceoboonas mema

9 knace
No Tema Jlata

1. Beeaenue (S4)

1 1 Beoanoe 3ansTtHe. MHctpyktax no Th. A6conoTHas H OTHOCHTEIbHAsA
NOrPEeLIHOCTD MPSAMBIX H3MEPEHHH.

Ip:W3mepenne Gpu3uyecknX BEIHYHUH U BEIYMCIICHHE NOTPEIHOCTH.
IToBTOpEHHE: MIOTHOCTb, IABJIEHHE.

[ToBTOpeHHe: Heprus u pabora.

[ToBTOpeHHe: MoNeKyspHas Gu3MKa.

Mexanuka (84)

| Ip: OnpeneneHne ycKopeHus cBOGOJHOrO NafeHHUS.
IIp:DKcnepHMEHTB Ha paBHOYCKOPEHHOE IBHXKEHHE.

JIBIKEHHE Tena Moj ASHCTBUEM CUJIBI TAXECTH. BajicTHka.

N W

\OOO\!O\!\DLI!&U)N

ESNAVS RN S)

Ip:HccaenoBaHue 3aBUCHMOCTH IaIbHOCTH MMOJIETa OT yrila K TOPHU3OHTY.
JIBI>KEHHE Teia 0 HAKIOHHOM MIIOCKOCTH. JIBHKEHHE CHCTEMBI TEl
PeweHue 3aaa4 Ha 3akoHBl HploTOHA

o
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BpamarensHoe ABukenne TBeporo Tena. Obpasopanue ConHeuHoi
CHCTEMBI H TUIaHET.
13 |8 | lp:Onpeaenenue ko3ppULMEHTa TPEHHUA CKOJIBKEHHSA, KECTKOCTH

NPY>KHHBIL.

3. 3aKkoHbl coXpaHeHHs (64)

14 |1 I p:DKcnepyMeHTabHOE 10Ka3aTe/IbCTBO 3aKOHA COXPAHEHHA UMITY TbCa.
155 ]2 PereHue 3aay Ha 3aKOH COXPAHEHHMs UMIyJIbca
1673 Onpejenesye NEpHOJa U YaCTOThI KoJlebaHHii MaTeMaTHYECKOro

MasiTHHKa, MOMEHTA CHJIbI, neiicmylomero Ha phblryar.

17 |4 | Hp:DkcnepuMeHTaIbHOE J0Ka3aTeNbCTBO 3aKOHA COXPAHEHHUA IHEPIHH.
18 |5 Pewenue 3aa4 Ha 3aKOH COXPaHEHHs JHEPrHH.
19 |6 PelueHue 3a1a4 Ha 3aKOHbI COXpaHEHHs MOBBILIEHHOM CI0XKHOCTH

4. PaGora u sHeprus (54)

20 |1 Ip:Onpeznenenne paboThl CHIIbI YNIPYTOCTH NPH MOABEME rpy3a ¢
[IOMOLIBIO MOABHKHOTO MM HEMOABHXHOTO 6J10Ka, paboThI CHJIBI TPEHHUS.
21 |2 | Hp:Onpenenenue ontryeckoii cuibl COGMpAIOLICH THH3EI.

JKCnepUMeHTaNbHbIe 3aJaHus 2-ro Tvna. MccneoBaHHe 3aBHCUMOCTH
CHJIBI YTIPYFOCTH, BO3HUKAIOLLEH B NPY)KUHE, OT CTeneHH AeopmaLiu
TpYKHHEL




22 |3 Pemenne 3ananuii 6a3o0Boro yposHs 1o teme « TerioBble ABIEHHA»
23 |4 Peiienne 3anau Ha Temy «KosieGaHust M BOJIHBI
24 |5 IIp:HUccnenoBanne 3aBHCHMOCTH CHIIBI TPEHHA CKOJTBKEHHA OT CHJTBI

HOPMAJIbHOTO aBNICHHUA, 3aBUCHMOCTH INepuoaa KoneGaHui
MaTeMaTHYCCKOIo MassTHUKA OT JJIMHBI HUTH.

5. DuiekTpoMaruuTHbIe siBjaeHus (104)

25 | Ip:HUccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, BO3HHKAIOLIEH B POBOJIHHKE,
OT HANpPsHKEHHS Ha KOHLIAX MPOBOJAHMKA, CBOUCTB H300pakeHHs,
NOJIY4EHHOTO € MOMOLIBIO cOOUpalouIei THH3BI.

ro
(o))
3]

l'lp:OnpeueneHHe 3JICKTPHYECKOI0 CONMPOTHUBIACHHA PE3UCTOPA, paGOTbl
SNEKTPUYECKOr0 TOKa, MOLIHOCTH 3JICKTPHUYECKOr0 TOKa.

27513 I p:DkcnepuMenTansHble 3aanus 3-ro THna. [IpoBepka 3akoHa
N0C/IE10BAaTEIbHOTO COCAMHEHUs PE3UCTOPOB JUIS 2IEKTPHUECKOTO
HamnpsHKEHHUs, 3aKOHA NapaJuIeNbHOTO COEJMHEHUS PE3UCTOPOB JUIA CHJIbI
3JIEKTPHYECKOr0 TOKa

28 |4 Pemenue 3aganuii 6a30BOro ypoBHs no TeMe «DJeKTpOMarHUTHbIC
ABJICHHA»

290 CocraBJieHHe SKBUBANICHTHO CXEMBI

30 |6 Pacyer anekrpuyeckux uenei

3137 IIp:Onpenenenne KI1J] 661ToBBIX 3neKTpOnpHbOpoB

32%(8 Pewmenue 3ananuii 6a3oBoro ypoBHs no teMe «KBaHTOBBIE ABJEHHUA»
3359 Peluenne kayecTBEHHBIX 33/1a4.

34 | 10 | Ceoboonasn mema

CrniocoObl OLeHKH YPOBHS A0CTHIKEHHsI 00y4al0IHXCS

KayecTBO NOArOTOBNEHHOCTH YYaIUXCA ONpPEAENAETCA KaueCTBOM BBIMOIHEHHBIX MMH PaboT.
KpHTepreM OLEHKH B JaHHOM CilydYae ABJAETCS CTENeHb OBJIaiCHHA HaBbIKaMH paboThl,
CaMOCTOSTEIBHOCTh M 3aKOHYEHHOCTh pabOThI, TIATENBHOCTh SKCIIEPUMEHTA, HAY4YHOCTh
NnpeularaeMoro peleHHs npo6eMpl, BHELUHUN BUA U Ka4ecTBO paboTsl Npubopa Wik MOJEIH,
COOTBETCTBME HCCIENI0BATENLCKON paboThl TpeGyeMBIM HOpMaM H MpaBHiaM 0QOPMIIEHHS.

[ToowpuTensHOM GOpMOH OLIEHKH TPYAa yYalMXCs ABIAETCA JeMOHCTpaLus paboT,
BBINOJIHEHHBIX YYALIMMHCA ¥ BBICTYIUIEHUE C PE3YJIbTaTaMU UCCIIEJOBAaHHH NeEpe/l pa3IHyHbIMH
ayaAMTOpUsMH (B KJIacce, B CTapIIMX M MJIAJLUIMX KJaccax, y4YHTEIsMH, NearoraMu
JIONOJIHUTEILHOr0 06pa30BaHus) BHYTPH LIKOJIBI.

Pa6oTa ¢ yue6HbIM MaTepHaioM pa3Hoo6pa3HBIX POPM AET BO3MOXKHOCTH KOXKAOMY HX
yyalMxcs NposABHTL CBOM CIOCOGHOCTH (B 06J1aCTH CHCTEMATH3aLMU TEOPETHYECKHX 3HAHHH, B
061aCTH pelleHHs CTaHAaPTHBIX 3aja4, B 061aCTH peLieHHs HECTaHAAPTHBIX 3a/ia4, B 001aCTH
HCCIIe10BaTeNbCKOM paboThl M T.A.). CHTYalMu ycrexa, CO3/aloluue NMoJIoKHUTEbHYI0 MOTHBALIHIO K
JeATENILHOCTH, ABJAIOTCA BaXKHBIM (JaKTOPOM pa3BMTHsA TBOPYECKHMX M M03HABATENIbHBIX

CrocoOHOCTEN y4alHXcs.




