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IHosicHuTe IbLHAA 3aNMNCKA

Odusnyeckoe 00pa3oBaHUE B CUCTEME OOINEro W CpeaHEro 0Opa3oBaHWs 3aHUMAET OJHO W3
BEAyUIMX MecT. SIBissck (yHIaMEHTOM HAay4YHOTO MHPOIOHHUMAHMS, OHO CIIOCOOCTBYET
¢dopmupoBaHHI0 3HAaHUKH 00 OCHOBHBIX METOJAX HAYYHOTO TIO3HAHHUS OKPYXKAlOIIero Mupa,
(yHIaMEHTaNbHBIX HAy4YHBIX TEOPUH M 3aKOHOMEPHOCTEH, (GOpMUpPYET y YyyalluXcs yMEHUs
HCCIICIOBATh U OOBSCHATD SBJICHUS TIPUPOBI U TEXHUKH .

Kak mkonbHbIN npeameT, ¢usnka o0agaeT OrpOMHBIM T'YMaHUTAPHBIM MOTEHIIMAJIOM, OHA
aKTUBHO  (OpPMHUpPYET HWHTEIUICKTyallbHbIE W  MHPOBO33PEHYECKHE KadyecTBa  JIMYHOCTH.
HuddepeHumanys npeanonaraeT Takyl0 OpPraHu3alMio mpolecca 0O0ydeHHs, KOTOpas yYUTHIBAET
WHIVUBUIYATBHBIE OCOOCHHOCTH YYaIIUXCS, UX CIOCOOHOCTH W WHTEPECHI, JIMYHOCTHBIN OIIBIT.
Huddepenumanus oOyueHuss (QU3MKE TMO3BOJSAET, C OJHOM CTOpPOHBI, OOecrneYuTh 0a30BYIO
MOJITOTOBKY, C JPYrodl — YIOBJIETBOPUTH MOTPEOHOCTH Ka)XIOTO, KTO TPOSBISET HHTEpPEC U
CIIOCOOHOCTH K MPEIMETY M BBIXOIUT 32 paMKH U3y4deHHs (U3UKH B IIKOJIEHOM Kypce.

PabGouas mporpamMma 3aHSITHII BHEYPOUHOU NEATETLHOCTH MO Qu3uke «Pu3nka B 3a7adax H
JKCIIEPUMEHTAX» TMpeAHa3HAuYeHa IS OpraHu3allid BHEYPOUHOH aesTtenbHOocTH «Touka pocta»
oOyuatomuxcst 7-11 kimaccoB MBOVY "Csepaiosckas COLI".

Cpoxk peanuzanuu nporpammsl: 1 roa. 7-11 knace — 34 4.

JlanHas mporpaMma IMO3BOJISIET O0YYarOIIMMCSI O3HAKOMHUTBCS ¢ METOIUKON OpTraHU3allii U
MIPOBEJICHUSI IKCIIEPUMEHTAILHO-UCCIIEIOBATENBCKON JIEATETbHOCTH B COBPEMEHHOM Y4eOHOM
mporecce 1mo (Gpu3nKe, 03HAKOMHUTHCS CO MHOTUMH HHTEPECHBIMU BOMPOCAMU (DH3WKU HA JAHHOM
gTame OOy4YeHHs, BBIXOIAIIMMHU 32 PAMKH MIKOJBHOW MPOTpamMMbl, PACIIUPUTH IEJIOCTHOE
MpeACTaBiIeHUE O TpolJjeMe [JaHHOW HayKd. OKCIepUMEHTAbHAs JIeITeIbHOCTh OyaeT
CIOCOOCTBOBATH Pa3BUTHUIO MBICTUTENLHBIX OMEpaIiii U 001eMy HHTEIIEKTYallbHOMY Pa3BUTHIO.

He wmeHee BakHBIM (aKTOPOM peau3allid JTaHHOW TIPOTPaMMBI SIBIISIETCSI CTPEMIICHHE
Pa3BHUTh Y YUAIIUXCSI YMEHUE CAMOCTOSITETLHO paboTaTh, JyMaTh, IKCIEPUMEHTUPOBAThH B YCIOBUSX
nabopatopun 1eHTpa «Touka pocTa», a TaKke MPUMEHSTH MOJYyYCHHbIC 3HAHUS NI PEIICHUS
KAueCTBEHHBIX, KOJMYECTBEHHBIX M OJKCIHEPUMEHTAIBHBIX 3a7ad pa3IUYHOM  CII0)KHOCTH.
CopepxaHue TMpOrpaMMbl COOTBETCTBYET IIO3HABATEJIbHBIM BO3MOXHOCTSM IIKOJIBHUKOB U
MPEIOCTABISIET MM BO3MOXKHOCTh pPabOTaTh Ha YpPOBHE IMOBBIIICHHBIX TpeOOBaHUM, pa3BUBas
y4eOHYI0 MOTHBAIIHIO.

Oco0eHHOCTBIO TAaHHOH MPOTPaMMBI SIBJISIETCS TO, UTO:

®OHA HAMpaBlieHA HAa JOCTM)KEHHE OOYYaIOIUMUCS B OOJBIIEH CTENeHH JIUYHOCTHBIX U
MeTaIpeIMETHBIX PE3yJIbTATOB;

®COCTaBJICHA C YYETOM BO3PACTHBIX OCOOEHHOCTEH yJyaluxcs;

®IIOCTEIICHHO BBOAWUTCS MPOEKTHAs MAEATEIbHOCTh — OT MHKpPO-TIPOCKTOB B 7 Kjacce 0
WHIMBUyaJIbHBIX MPOEKTOB B 11 Kiacce;

e4acTh yueOHOr0 BpEMEHU OTBEJICHA Ha pelieHue 3a1a4 B popmate PISA.

Peanm3auus nporpamMmbl o0ecnieunBaeTcss HOPMATUBHBIMH JOKYMEHTAMU:

1. ®enepanbHblii 3ak0H OT 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit deneparum» (¢ U3M. u 101., BCTYIL. B cuiny ¢ 01.09.2020).

2. TMacmopr HammoHanmpHOTO mpoekTa «OOpa3zoBanue» (yTB. npesuauymom CoBera MpH
[Ipesunente PO no crpareruueckoMy pa3BUTHIO U HAIMOHAJIBHBIM IPOEKTaM, HPOTOKOI OT
24.12.2018 Ne 16)

3. TocynapctBennas mporpamma Poccuiickoii ®@eneparun «Pa3Butue oOpazoBanus» (YTB.
[MocranoBnennem IlpaBurensctBa PD ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEP)KIICHUH TOCYIapCTBEHHOM nporpamMmbl Poccuiickoit deneparun «Pa3Butie oOpa3oBaHUs.



4. TIpodeccuonanbupiii ctanaapt «llegaror (megarorndyeckasi AesITENLHOCTD B JIOMIKOJIBHOM,
HavyaJbHOM O00IIIeM, OCHOBHOM O0OIIEM, cpeaHeM oOIeM o0pa3oBaHUU), (BOCIIUTATEh, YAUTEIb))
(pen. ot 16.06.2019) (Ilpuka3 MunHHCTEpCcTBa TpyAa M coUUanbHOM 3ammThl P ot 18 okTsadps
2013 r. Ne 544n, ¢ u3BMEHEHUsIMH, BHECEHHBIMH MPUKa30M MHUHUCTEpPCTBA TpyAa U couzamuTel PO
oT 25.12.2014 Ne 11151 1 o1 5.08.2016 1. Ne 4221).

5.  Meronuueckue  peKOMEHJAMKM IO  CO3JAaHUI0 U (QYHKIMOHUPOBAHHIO B
00111€600pa30BaTENbHBIX OPraHU3ALUAX, PACTIONOKEHHBIX B CEIBCKOM MECTHOCTH U MaJIbIX TOpOJaXx,
LIEHTPOB O0pa30BaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBieHHocTer («Touka
pocta») (YTBepxkIeHbl pacnopsbkeHneM MuHucTepeTBa npocsenienus Poccuiickoit denepanuun ot
12 suBaps 2021 1. Ne P-6)

Ieas u 3agaun

Onupasich Ha UHIUBUAYaIbHbIE 00pa30BaTENbHbIE 3aMIPOCH] M CIIOCOOHOCTH Ka)J10T0 peOeHKa
MpU  peaju3aluid TporpaMMbl BHEYPOUHOW JeATENbHOCTH To (m3uke «Pu3uka B 3aavax u
SKCHEPUMEHTAX», MOKHO JOCTHYh OCHOBHOW LEJH - Pa3BUTh y O00y4alIIMXCH CTPeMJIeHHE K
JajibHeHIIeMy CaMOOIPEeNeIeHUI0, HHTE/UIEKTYaJbHOM, HAay4YHOl M NPaKTHYeCKO#
CaMOCTOSITEJIbHOCTH, IO3HABATEJIbHOH AKTHBHOCTH .

Jns peanmzanum 1eneil Kypca TpeOyeTcs pelieHne KOHKPETHBIX MPaKTHYEeCKUX 3ajad.
OcHOBHBIE 321244 BHEYPOUHOM 1eATETbHOCTH 10 PU3UKMN:

* BBISBJICHHUE HWHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH ydYaIIUXCA K
Pa3JIMYHBIM BUAAM JIECSITENbHOCTH;

® Q)OpMHpOBaHI/Ie NPpCACTABJICHUA O ABJICHHUAX W 3dKOHAX OKPYXAOMICIo MHUpa, ¢ KOTOPbIMU
IIKOJBbHUKH CTAJIKMBAKOTCA B HOBCC,Z[HCBHOﬁ KHU3HU,

* (hpopMupoBaHHe MPEACTABICHHUS O HAYYHOM METO/1€ TIO3HAHUS;
* pa3BUTHE UHTEPECA K UCCIIE0BATENBCKOM 1ESITEIBHOCTH;
* pa3BUTHE OMbITA TBOPUECKOM AESITEIbHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BUTHME HABBIKOB OpraHM3allMM HAy4yHOro TpyAa, paboThl €O CIOBapsIMH U
SHIUKJIONIEUSIMU;

* CO3/IaHHE YCIIOBUM JIJIsl pealin3allii BO BHEYPOUHOE BpeMs NPUOOPETEHHBIX YHUBEPCAIBHBIX
y4eOHBIX IEHCTBHI B ypOUHOE BpeMs;

* pa3BuTHE OMNbITa HE(POPMAILHOTO OOLICHHS, B3aMMOJCHCTBHS, COTPYJIHHYCCTBA;
pacuIMpeHne paMoK OOLICHUSI C COLIMYMOM.

* (opMHpOBAHHE HABBIKOB MOCTPOEHUS (PU3MUECKUX MOAENEH U oNpeneieHusl IpaHUll MX
MPUMEHUMOCTH.

* COBEpILEHCTBOBAaHHE YMEHHUI NPUMEHATh 3HAHUS MO (U3HKEe A7 OOBSICHEHUS SBIICHUN
NPUPOJIBI, CBOMCTB BEIIECTBA, PEIICHUS (U3UUYECKUX 3a/1a4, CAMOCTOSATEILHOIO MPUOOpETEeHUs H
OLICHKM HOBOW HH(OpManMK (U3HUECKOrO COAEpXaHHs, HCIOJIb30BAaHUS COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

* HCIIOJIb30BaHHWE MPUOOPETEHHBIX 3HAHUM W YMEHUH JUIsl pEIIeHUs MPaKTUYECKHX,
KU3HEHHBIX 3a]1a4;

* BKJIIOYCHHE YYAIIUXCS B Pa3HOOOpa3HYIO JEATEIbHOCTH: TEOPETHUECKYIO, MPAKTUYECKYIO,
AQHAIUTUYECKYIO, TOMCKOBYIO;

* BbIpabOTKa I'MOKMX YMEHUH MEPEeHOCUTh 3HAHMS M HaBBIKK HAa HOBbIE (OpMBI yueOHOMN
paboTsI;



¢ Pa3BUTHUC COOGpHBPITGJ'IBHOCTI/I n 6LICTpOTLI pcaknuu IMpu pPCIICHHUU HOBBIX PA3JIMYHBIX
(1)I/ISI/IV-IGCKI/IX 3aaa4, CBA3aHHBIX C HpaKTH‘IeCKOP'I JACATCIIbHOCTBIO.

[l1anupyemblie pe3yabTaThl

JlocTKeHUE TUIAaHWPYEMBIX DPE3YJIbTaTOB B OCHOBHOM INKOJIE MPOHMCXOAWUT B KOMILIEKCE
WCTIOJB30BAHUS  YETHIPEX  MEXIUCHHUIUIMHAPHBIX ~ Y4eOHBIX  mporpamm  («DopMupoBaHue
YHUBEpPCAIBHBIX y4eOHBIX aelcTBuit», «PopmupoBanne MKT-KOMIETEHTHOCTH OOyYaroIIuXcs,
«OCHOBBI y4eOHOHCCIIEIOBATEIBCKOW U MIPOCKTHOW JIEATENIbHOCTHY», «OCHOBBI CMBICIIOBOT'O YTCHHUS
1 pabOTHI C TEKCTOM») U YYEOHBIX IPOrPaMM 10 BCEM IIpeIMeTaM, B TOM duciie no ¢usuke. [locne
W3YyYeHHs] TPOTPaMMbl BHEYPOUYHOH aesTenpHOCTH «PH3MKa B 3a3Ja4aX M OKCIEPHUMEHTaX)»
oOyuaroruecs:

* CHCTEMATH3UPYIOT TEOPETHYECKHE 3HAHWA M YMEHHS 10 PEIICHHIO CTaHIapTHBIX,
HECTaH/IaPTHBIX, TEXHUUECKUX W OJMMITHATHBIX 33124 Pa3IMYHBIMH METOIAMH;

® BBIPAOOTAKOT UHAWUBU L aHLHBIfI CTUJIb PCIICHUS (DU3NYCCKUX 3a1a4.
6 y

* COBEPILEHCTBYIOT YMEHHs Ha MPAKTHKE IMOJIb30BaThCs NMPUOOpaMH, MPOBOAUTH W3MEPEHUS
¢u3nueckux BeJUYUH (ONpENeNsTh LIEHY JeJeHHsl, CHUMaTh IOKa3aHus, COOMI0AaTh IpaBHiia
TEXHUKU 0€30IaCHOCTH);

* HayyaTcsl MOJIb30BaThCs MPUOOpaMu, C KOTOPBIMU HE CTAJIKMBAIOTCS Ha ypoKax (pU3MKHU B
OCHOBHOM IIIKOJIE;

* pa3paboTarOT U CKOHCTPYUPYIOT MIPUOOPHI M MOJCIIH JIJIS TTOCTEAYIONIeH paboThl B KaOWHETE
busuky.

* COBEpPIICHCTBYIOT HABBIKM IIMCBMEHHOM M YCTHOM pe€4Yd B IPOLECCE HaNUCaHUA
UCCIIEIOBATENIbCKUX  padOT, HMHCTPYKIMI K BBIIOJIHEHHBIM MOJENIAM U Ipubopam, MpH
BBICTYIUICHHMSIX HA HAYYHO — MIPAKTUYECKUX KOH(EPEHIMIX Pa3IMYHBIX YPOBHEH.

* OmpezeNAT AajbHEWIIee HamnpaBlIeHHE Pa3BUTHS CBOMX cHoOcoOHOcTeH, chepy HaydHBIX
MHTEPECOB, ONpPENENATCA C BHIOOPOM JajbHEHIIero oOpa30BaTEeIbHOTO MapIIpyTa, AaIbHEHIIETO
npo¢uiis 00ydeHus: B CTapIlei mKoJe.

Ilpeomemmnvimu pe3ynomamamu NporpaMMbl BHEYPOUHOH J1€ATE€IbHOCTH SIBISIIOTCS:
OOyyaromuiics TMOXYYUT BO3MOXHOCTH [UJIsi (OPMUPOBAHMS CIEAYIOIMIMX MPEIMETHBIX

pe3yNIbTaTOB:

®3HAHUS O NMPHPOAE BKHEHIIMX (DU3NYECKUX SIBICHUN OKPYKAIOIIETO MHUpPAa M TOHHMaHHE
CMBICIIa (PU3NIECKUX 3aKOHOB, PACKPBHIBAIONINX CBS3b U3YUCHHBIX SIBICHUM;

eyMEHUS T0JIb30BAaThCS METOJAMH HAYYHOTO HMCCJEIOBAHUS SIBICHUH NPHUPOJIBI, TPOBOIUTH
HaOJIOICHNS, TUITAHUPOBATh U BBIMOJHSITH YKCIIEPUMEHTHI, 00padaThiBaTh pe3yabTaThl U3MEPCHHUH,
MIPEICTABIATh PE3YNbTaThl U3MEPEHUI C MOMOINBI0 TAaOmuI, rpagukoB U Gopmyl, oOHAPYKUBATH
3aBUCHMOCTH MEXIy (HM3MYECKHMMHU BEIHMYMHAMH, OOBSCHITH NOIYYCHHBIC PE3YJIbTAaThl U JIENIATh
BBIBO/IBI, OIICHWBATh TPAHUIIBI TIOTPEIIHOCTEN pPe3yIbTaTOB H3MEPEHUIT,

eyMEHUs NMPUMEHATh TEOPETUUECKHUE 3HaHUA MO (PU3MKe Ha MpPaKTUKE, pelaTh (pU3nYecKue
3aJja4y Ha MPUMEHEHHUE MOTYYCHHBIX 3HAHUI,

eyMEHUS ¥ HAaBBIKM MPUMEHATH MOJYYCHHBIC 3HAHUS JJISI OOBSICHEHHS MPUHIUIIOB JIEHCTBUS
BOXKHEHWIIMX TEXHUYECKHX YCTPOWCTB, pEIHICHUsS NPAKTHYECKHX 33134 MOBCEIHEBHOW JKU3HH,
obecrieueHnss 0OE30MACHOCTH CBOCH KHM3HH, DPALMOHAIBHOTO TPHPOJOINONB30BAHUS W OXPaHBI
OKpY’KaIoIIel Cpeibl;



e(opMHpOBaHUE YOCKACHUS B 3aKOHOMEPHOW CBS3M U MO3HABAEMOCTH SIBJICHUNA TPUPOJLI, B
O0OBEKTMBHOCTH HAy4YHOI'O 3HAHUs, B BBICOKOW IEHHOCTH HAyKH B Pa3BUTUU MaTepUAIbHOW U
JYXOBHOH KYJITYpBI JIFOJIEH;

®pa3BUTHE TEOPETUYECKOIO MBIIUICHHS HA OCHOBE (POPMHMPOBAHUS YMEHHUH YCTaHaBIMBATb
(bakTbl, pa3nuyaTh NPUYUHBI U CIEACTBHS, CTPOUTH MOJIETH U BBIABUTATh TMIIOTE3bl, OTHICKUBAThH U
(bopMyIMpOBaThH JJOKA3aTEIbCTBA BHIIBUHYTHIX I'MIIOTE3, BBIBOJAUTH U3 SKCIEPUMEHTAIBHBIX (PAKTOB
U TEOPETHUYECKUX MoJieel (U3NYeCKHe 3aKOHBI;

®KOMMYHUKATUBHBIE yMEHUA: JOKIAJbIBaTh O pe3ynbTaTaXx CBOETO HCCIEAOBAHUSA,
y4acTBOBAaTh B JUCKYCCHUHU, KPaTKO M TOYHO OTBEYaTh HAa BOIPOCHI, MCIIOJB30BATh CIIPABOYHYIO
JUTEpaTypy U APyrue UCTOYHUKU HHPOPMAIUH.

Memanpeomemuvimu pezynvmamamu IPOrpaMMbl BHEYPOUHOH €A TEILHOCTH SIBJISIOTCS:

OOydarouuiicss MOJIYYUT BO3MOXKHOCTH Jisi (POPMHUPOBAHUS CIEAYIOMIMX METaNpeIMETHBIX
pE3yNbTATOB:

®0OBJIa/ICHUE HABbIKAMM CAMOCTOSITEJIBHOIO INPHOOPETEHHs HOBBIX 3HAHUM, OpraHu3aluu
y4eOHOM 1eATeNbHOCTH, TOCTAHOBKHU LIEJIeH, MIIaHUPOBAaHUS, CAMOKOHTPOJISI U OLIEHKU PE3yJIbTaTOB
CBOEH JEATENbHOCTH, YMEHUSAMU NPEABUIETh BO3MOKHBIE PE3YJIbTaThl CBOUX JACHCTBUIL;

®TIOHUMAHME PA3TIMYUN MEXIYy HCXOIHBIMU (PaKTaMH M THUIIOTE€3aMHU ISl UX OOBSICHEHUS,
TEOPETUYECKUMU MOJEISIMH M peaIbHbIMU OOBEKTaMM, OBJIAJCHHE YHHBEPCAJIbHBIMH Y4eOHBIMHU
JNEUCTBUSIMU Ha MpUMEpPax TUIOTEe3 JJIsl OOBSCHEHUS M3BECTHBIX (PAKTOB U SKCIEPUMEHTAIBHOU
MIPOBEPKH BBIJIBUT'AEMBIX TUIIOTE3, pa3pabOTKH TEOPETUYECKUX MOJIENIeH MPOLIECCOB WU SIBIICHUI;

e(opMHpPOBAHUE YMEHUI BOCHpPHUHUMAThH, NepepadaThiBaTh U MPEIbABIATE UHPOPMALUIO B
CJIOBECHOM, 00pa3HO, CUMBOJIMYECKON (popmax, aHAIU3UPOBATh U MepepadaThiBaTh MOIYYECHHYIO
MHGOPMAILMI0O B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJjlayaMH, BBIJEISAThH OCHOBHOE COJEp)KaHUE
MIPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha MOCTaBJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

eIpuOOpETEHNE OINbITA CAMOCTOATENBHOTO TMOWCKA, aHajdu3a MU OoTOOpa HHGPOpPMALUU C
WCIIOJIb30BAaHUEM Pa3IMYHbIX MCTOYHHUKOB M HOBBIX MH(QOPMAIMOHHBIX TEXHOJOTUN ISl PEIICHUS
[I03HABATENbHbIX 33/1a4;

®pa3BUTHE MOHOJOIMYECKOW M JMAJOrMYecKOM peud, yYMEHHUs BbIpaXkaTb CBOM MBICIH,
CIIOCOOHOCTH BBICTYIIMBAaTh COOECEIHUKA, MOHMMATh €ro TOYKY 3pEHHs, MPU3HABaTh IPaBO
JPYroro 4ej0BEKa Ha MHOE MHEHMUE;

®0CBOCHHME NPHUEMOB AECHCTBUI B HECTAHAAPTHBIX CUTYalUAX, OBJIAJEHUE 3BPUCTHUECKUMHU
METOJIaMHU pEeLLIEeHUs podIIeM;

e(opMHpOBaHHE YMEHHI pabOTaTh B IPyIIE C BBITOJHEHUEM PA3JIMUYHBIX COLUATBHBIX POJIEH,
MIPEICTABIATh U OTCTAUBATh CBOM B3IJISIbI U YOEXKIEHNUS, BECTH JIUCKYCCHIO.

PeryasituBubie YY /|

OO0 yyaromMiAcs OIYYUT BO3MOKHOCTD ISl (POPMHUPOBAHUS CISAYIOMNUX PETYISITUBHBIX Y Y 1.

eYMEHHE CAaMOCTOSTEIBHO ONPEIENATh LEeNU OOy4eHHus, CTaBUThb U (POPMYIMPOBATH HOBHIE
3ajaud B yuy€0e M I03HABATEIbHOM JESATENBbHOCTH, pPa3BHBAThb MOTHUBBI M HMHTEPECH CBOEH
[T03HABATEIIBHON EATEIIBHOCTH.

e YMEHHE CaMOCTOATENBbHO IUIAHUPOBAaTh MYTH JOCTWXKEHMs IieJedl, B TOM 4HCIE
albTepHATUBHbBIE, OCO3HAHHO BbIOMpaTh HauOosiee 3((PEeKTHUBHBIE CIIOCOOBI peIIeHHs Y4eOHBIX U
[I03HABATENbHbIX 3a/1a4.

eYMEHHE COOTHOCHTH CBOM JEHUCTBUS C IUIAHUPYEMBIMH pE3YyJbTaTaMM, OCYILIECTBIAThH
KOHTPOJIb CBOEH JIeATENIbHOCTH B MPOLIECCe JOCTHKEHUS pEe3yNbTaTa, OIpelNesaTh CHOCOOBI
JNENCTBUI B paMKax MPEAsio’KEHHBIX YCJIOBHM M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEWCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallUEN.



eYMeEHUE OLCHUMBATL NPAaBUIIBHOCTL  BBIIIOJIHCHUA yqe6H0171 3aaa4u, COOCTBEHHBIE
BO3MOKHOCTH €€ pelicHUs.

.B.Ha,[[eHI/IG OCHOBaMH CAMOKOHTPOJIA, CaAMOOLCHKU, MPHUHATHA pCIJ_IeHI/Iﬁ U OCYHICCTBJICHUA
OCO3HAaHHOI'O BI)I60pa B yq66HOﬁ H TIO3HABaTCIIbHOM JCATCIIbBHOCTH.

Ilo3naBaresbHble YY /|

OOydarouuiicss MOTYYUT BO3MOKHOCTH JJIsi (POPMHPOBAHHS CIEIYIONIMX ITO3HABATEIHEHBIX
VYV I.

eYMEHHE ONpeieNaTh MOHATHSA, CO3/aBaTh OOOOIIEHWS, YCTAaHABIMBATH AHAJIOTHH,
KJIacCU(pUIIMPOBaTh, CAMOCTOSITENIbHO BBIOMpPATh OCHOBAaHHS W KPUTEPUH Ui KiacCU(UKAIUH,
yCTaHABIMBAaTh  NPUYMHHO-CIICJACTBCHHBIE  CBSI3UM, CTPOMTH  JIOTHUYECKOE  PacCyXICHHE,
YMO3aKJII0YeHUE (MHAYKTHBHOE, IEAYKTHBHOE, 110 aHAJIOTHN) U JACTaTh BHIBOIBI.

eYMeHne CO3aaBaTh, IPUMCHATH U Hp606pa30BBIBaTI> 3HaK1 U CUMBOJIBI, MOJCIHN U CXEMbI IJIA
peICHUA y‘-Ie6HI)IX 1 IO3HaBaTCJIbHBIX 3aJa4.

o CMEBICIIOBOE YTCHHE.

.q)OpMI/IPOBaHI/Ie U Pa3sBUTHC OKOJOTUYCCKOr'O MBIIUICHUA, YMCHHUC IPUMCHATH Cro B
HOBHaBaTGHBHOﬁ, KOMMYHHKaTHBHOﬁ, COLII/IaHLHOP'I IMPAKTHUKE U HpO(bCCCHOHaHBHOﬁ OpHUCHTAlUH.

ePaspuTHe MOTMBAaLUMU K OBJAJACHUIO KYJIbTYPOM AKTHMBHOI'O HCIIOIB30BAaHHs CJIOBapeu M
JAPYTUX IOUCKOBBIX CUCTEM.

KommyHnukarusublie YY ]

eYMEHUE OpraHU30BbIBaTh Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JESATEIBHOCTh C
YUUTEJIEM U CBEpCTHUKaMU; paboTaTh MHAMBUAYAJIBHO U B IPYIIE: HaXOJUTh OOIlee pelieHue u
paspematb KOH(PIUKTH HA OCHOBE COTJIACOBAHUS MO3UIMHA M y4€Ta MHTEpecOB; (pOpMyTupOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE.

eYMEHME OCO3HAHHO MHCIIOJIB30BATh pPEUEBBIE CPEICTBA B COOTBETCTBUM C 3adadei
KOMMYHHKAIMK JJI BBIPAXKEHUS CBOMX YYBCTB, MbICIEH W MOTpeOHOCTEH ISl TUIAHWPOBAHUSA U
peryisiliud CBOEM JEATEIbHOCTH; BIAJACHUE YCTHOM M IIMCBMEHHOM pEYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM pEeUblo.

eDOpPMHUPOBAHUE U PA3BUTHE KOMIETEHTHOCTH B OOJACTH MCIIOJIb30BaHUSA MH()OPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — WUKT).

Juunocmuvimu pesynvmamamuy IpOrpaMMbl BHEYPOUHOH NEATEIBHOCTHU SBISIOTCA:
OOyuarouuiicss MOMYYUT BO3MOXKHOCTH Ui  (DOPMHUPOBAHUS CIEAYIOIIUX JHMYHOCTHBIX

pE3yabTaTOB:

®PA3BUTHUC IMO3HABATCIIbHBIX NUHTCPCCOB, HHTCIVICKTYAJIbHBIX U TBOPUYCCKHUX CHOCO6HOCTeﬁ;

oyOSXKIEHHOCTh B BO3MOYKHOCTH IO3HAHMS TPUPOJABI, B HEOOXOAMMOCTH pa3yMHOIO
WCTIOJIB30BAHUS JOCTHKCHUH HAYKH M TEXHOJOTHH A AajJbHEUIIEro Pa3BUTHS YEIOBEUECKOTO
o0ImiecTBa, yBa)KCHHE K TBOpLIAM HAayKH M TEXHHKH, OTHOLICHME K (HU3MKE KaK K JJIEMEHTY
0011IeYeII0OBeYECKON KYJIBTYPHI;

©CaMOCTOSITENIFHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN M MTPAKTUYECKUX YMEHHIA;

OI'OTOBHOCTH K BBI60py JKU3HCHHOI'O IMMYTH B COOTBCTCTBUU C COOCTBEHHBIMU HHTCpCCaMu U
BO3MOXKHOCTSIMH;

eMOTHUBAIM O00pPa30BAaTEIBHON JEATEIBHOCTH Ha OCHOBE JMYHOCTHO OPHUEHTHPOBAHHOTO
MOJIX0/13;

e(pOopMUpPOBaHNE IIEGHHOCTHOTO OTHOIICHUS APYT K IPYTY, K YUHUTEII0, K aBTOpaM OTKPBITHH U
n300peTeHui, K pe3ynbrataM o0yueHusl.
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1 Bsenenue 5 4 1
2 MexaHuka 8 4 4
3 3aKOHBI COXPAaHCHUS 6 4 2
4 Pabora sHeprus 5 2 3
5 ONEKTPOMAarHUTHBIE SIBICHUS 10 6 4

UTOoro 34 20 14

Coaepxxanue nporpaMmbl

7,8 kaace

TEMA 1. BBEJIEHUE (44)
Teopusi-24. BBoaHoe 3anaTHe. MHCTpyKTaX 110 OXpaHe TpyAa Ha 3aHATUAX. [lojie3HbIE CCBUIKHU IO
¢uzuke B HHTepHer. Metonpl u3ydeHus: (u3MYecKux sBICHUNA. DU3MUECKUH SKCIEPUMEHT.
[lorpemHocTs mpsAMbIX  HM3MepeHu#. IlpaBuiia npoBeneHMsST  IIKOJIBHOTO — KCIIEPUMEHTA.
KomnbroTepsl B (U3MUECKHUX HCCIENOBAaHMAX W IpU u3ydeHun ¢(usuku. IlpaBuna cozpaHus
3JIEKTPOHHOU MIPE3EHTALNH.
IIpakTnka-2uy. HM3Mmepenune ¢Qu3nyeckux BeNIMYMH C MOMOULIbIO IM(pOoBOI Js1abopaTtopui.
Omnpenenenne 1eHbl AeneHus MpuOopoB. OmnpeesieHNe pacCTOSTHUN 10 HEJIOCTYIHBIX OOBEKTOB.
Omnpenenenue o0beMa Tel pa3auuHoi popMbl. MI3MepeHue TOIUHBI IUCTa OyMar.
TEMA 2. ®PU3UKA U BPEMEHA I'OJIA: ®PU3UKA OCEHbBIO (34)

Teopusi-14. 3aragouHoe BewmecTBO — Boaa. Ipu cocrostHMs BoAbl. MHTEpecHoe O Boze.

['umore3pl MPOUCXOKACHUS BOJBI Ha 3eMile, 3HaUeHUE (U3NIECKIX U XUMHUUECKUX CBOWCTB
BOJIbl, CTPOEHHE MOJIEKYJIBI BOJABI, OOBSCHEHHE CBOMCTB BOJbl B PA3JIMYHBIX arperaTHbIX
COCTOAHMSAX. POJIb BOZIBI B XKM3HU YEJIOBEKA.

IIpakTnka-2 4 DKCcKypcus Ha oceHHIO npupony. IIpoBenenue HabmOACHUN NPOSBICHUS
¢busnveckux sBneHnid ocenpto. Coznanne nmpesentanun «Pusuka Ocenproy. Padbota ¢ IIporpammoii
Power Point 1o co3zaHuro ciiaiigos.

TEMA 3. HEPBOHAYAJIBHBIE CBEJEHUS O CTPOEHUU BELLIECTBA (44)
Teopusi-4u. IlnanupoBanue QU3NYECKOro IKCIEPUMEHTA — KaK JIoKazaTh Teoputo. Ot Jlekapra 110
Hammx JAHed. bpoyHoBckoe nBukenue. Hano-texnonmoruu. Coumnenue «Mukpomup». Mukpo
BEJIMYMHBI B HAILICH KU3HH.

IpakTuka-2u  Pacmmpenue ten npu HarpeBaHuu. M3mepenwe ckopoctu nuddysuu. Mogenn
arperaTHbIX COCTOSIHUH (Urpa)

TEMA 4. B3BAUMOJEACTBUE TE.I (84)

Teopus-24. MexaHnueckoe IBHKEHUE U B3auMoaencTBre. Kak ObICTPO MbI IBIKEMCS (CIIOXKEHHE
ckopocreit)? Korma mbl nBmwxemcs Bokpyr ConHma ObicTpee - qHeM Wi HOubio? [Ipumeps
pa3MYHBIX 3HAYEHUH BEJIMYMH, OMNMCHIBAIOIIMX MEXAaHUYECKOE MABIKEHHE B JKUBOW MpPUPOJE.
Hcnonp3oBaHue B TEXHUKE MPUHIMIIOB JBUXKEHMSI JKUBBIX CYLIECTB. SIBIE€HUE WHEpLUH.
«HemnoasmxkHas Gamrnsi». Uto nzydaer ctatuka? Buabl paBHOBeCHS.

I[IpakTHka-64. N3mepenune OBICTPOTHI peakuuu 4YesloBeKa. l3mepeHue CKOpOCTH XOIbOBI.
DKcnepUMeHTalIbHbIE J10Ka3aTeNbCTBA sABJIeHUs nHepiuu. [loarotroBka BuaeopmibMa npo siBJIeHHE
uHepuuu. M3mepenue maccel 1 xammm Boabl. OmnpezenieHue MIOTHOCTH MPUPOAHBIX MaTEpPHUAIOB.
OnpeneneHre obbemMa M IUIOTHOCTH cBoero tena. OmpeneneHue oObEMa(Macchl) MPOJIYKTOB B
ynakoBKe. M3roroBnenne paBHOBECHON UTPyLIKU. Pemenue 3anay.

TEMA 5. PA3 3ATAUYKA, /IBA 3AJIAYKA (44)




Teopusi-54. [IpaBuna pemenus u opopmieHus 3agad. [louck ommbok. Pemenne 3aHUMaTETbHBIX
3anay. Pemenue 3amau B popmate [TNU3A.

TEMA 6. PU3UKA U BPEMEHA T'OJIA: ®U3UKA 3UMOM (2u)

Teopus-14. Cuer, nen, u merenb. CHexxuHkM B Bo3ayxe. CHexxuHku Ha 3emie. Crouctas
CTPYKTypa CHEXHBIX MOKpOBOB. Pexensuus. Jlen na 3emiie. ['opHblii teaHUK. [[BH>KeHUE JI€THUKA.
Kakue ObiBatoT Mmerenu. MuKpocTpyKTypa HU30BbIX MeTeneld Bosnnbl Ha cHery. Kak nanexo
NEPEHOCUTCS] CHer MeTenblo. [IbiieBbie Oypu W METENH: CXOJICTBO U pasznuuus. Puzuka y
HOBOT'OJIHEH €JIKH.

IIpakTuka-1 ¥ ®usuka - Hayka o mnpupojae. MoOXHO 1M H3y4yaThb HPHUPOAY 3UMOM?

[Iporysnka Ha 3UMHIOIO IPUPOAY.

TEMA 7. CWJIbI B ITPUPOJAE(114)

Teopusi-54. Cuna — BexkTOpHas BeJMYMHA (IMHAMUYECKOE pelleHue 3anad). Bec u HeBecOMOCTb.
Cuna tpenusi. Counnenue «Mup 6€3 TpeHUS».

3aKk0oH BCEMHUPHOro TAroTeHus. CTpoeHue colMHEeuHO cucteMbl. [lmaHeThl 3eMHOM TpyMIIbL.
[Tnanerpi-rurantel. Cuiia TSKECTH Ha Apyrux ruianerax. CmytHuku 1uianet u Jlyna. HaGnrogenue
Jlynel. Manbie Tena, opOMTHI M NEPUOAUYHOCTH KOMET. «3BE3/10HaJAbl», UM MOYEMY 3BE3/bl HE
nagaroT? 3Be3aHoe Hebo. Co3Be3ans. 3HAKOMCTBO € MPOrpaMMaMH 1O acTpoHOMUHU. Bpems u ero
n3Mepenue. Kamenmapsp.

IIpakTuka-64. 3anumartenbublii onbiT «lllapuk Ha HUTHY. OnpenenaeHue UEHTpa TSHKECTH
Tena. 3aHUMaTelbHble (UTypbl Ha paBHOBecue. M3roromieHue cosHeuHbIX uacoB. CoznaHue
JYHHOTO KaJeHaapsi ¢ MoMoIIpio mporpaMMmbl Power Point. V3mepeHne »ECTKOCTH MPYKHUHBI.
Nsmepenne koddduiimeHTa Cuiabl TPEHHS CKOJBKEHUS Ha KPBUIbLE IIKOJBI H  JPYrUX
MMOBEPXHOCTSX.

TEMA 8. PA3 3AJJAYKA, /IBA 3AJTAUYKA (44)

Teopusi-24. Cucrema CU u ee 3HaueHue. J[MHaMHMUyeCKOE pEUICHHE 3a/Jady Ha CIIOKEHHE CHIL.
Pemenue 3anumaTenbHbIX 3a1a4. Permenue 3ana4 B popmare [TU3A.

IIpakTuka-24. OnpeneneHue Beca CyMKH IIKOJbHHMKA. OmnpeneneHue Macchl M Beca BO3JyXa B
KOMHare.

TEMA 9. JABJIEHHUE (64)

Teopusi-2u. JlaBnenue TBepabix Ten. 3akoH Ilackans. JlaBneHue B KUIKOCTH.
I'uapocratudeckuit mapanokc. ATMochepHoe nasienue. Poib aTMocgepHOTro JaBIeHHs B TPUPOJIE.
ATMocdepHoe naBieHue W morojaa. ToHomeTp, MaHOMETpbl. ATMOC(EpHOE aBIEHUE B >KU3HU
yenoBeka. Kak mbr gapimmm? Kak Mbl ibéM? «'opHAst 00JI€3HBY, BIUSHUE aTMOCPEPHOTO JaBICHUS
Ha CaMOYyBCTBHE JIt0/1ei. Pellienne 3aHuMaTeIbHbIX 3a/1a4.

IIpakTuka-44. 3yyenue 3aBUCUMOCTH JaBJI€HMS OT IUIOIIAJM MOBEPXHOCTU C IOMOILBIO
JaT4vKa JaBJeHus. 3aHUMaTenbHble onbIThl «[lepeBEpHyThIN cTakany, «DoHTaH B Kobey, « 5o B
Oytbiike». I[IpuOopsl asii M3MepeHus [aBleHUsT — W3roToBIeHHE Oapomerpa. ATmochepHoe
nasienue u menunuHa. [lnpun, nunetka, MmenunuHckast 6anka. KposiHoe naBnenue. OnpeneneHue
JaBJIeHMsI KpOBH y yenoBeka. OnpesiesnieHne BbICOThI 3JaHus C IIOMOILBI0 OapomeTpa.

TEMA 10. DU3UKA U BPEMEHA T'OJIA: ®U3UKA BECHOW (3u)

Teopus-14. Temneparypa. Tepmomerp. [Ipumeps! paznudHbIX TEMIIEpATyp B IPUPOJIE.
IIpakTuka-24. Dkckypcus Ha mnpupoxay. [IpoBenenue HaOmOAEeHUN TPOSBICHHUS (UINYECKUX
ABJIEHUN BecHOU. l3MepeHue TemmepaTypbl MOUYBBI Ha IIyOMHE M MOBepxHOcTH. MccrnenoBaHue
KalWUISPHBIX SBICHUM.

TEMA 11. JHEPTUS (124)

Teopus-54. Paznuunble BUABI >HEPTUH, HCMOJIb3YEMbIE JIOJbMHU, M UX 3amnackl. KocBeHHbIE
m3mepenus. [louemy paGoTa v SHEpTUsi UMEIOT OJIHY €IUMHUITY U3MepeHusi? HecucTeMHbIe e TMHUIIBL.



OHeprus U NHULIa: OCHOBBI IPABWIIBHOTO NUTaHMs. Pelienne 3aHnMaTenbHbIX 3a1a4. Pemenue 3anau
B (hopmare [IN3A.

IIpakTuka-74. M3MepeHue KMHETUYECKOW dHEpruu Tena. M3MmepeHue NOTCHLUAIbHONW 3HEPrUU.
Mento mkonpHuKa. Co3aHue IMpe3eHTalMd O IMPaBWIBHOM NHUTaHuM. OnpeneneHue paboThl U
MOIITHOCTH pYK. OmpeneneHne MexaHW4eckoil padoThl mpu MpbeDKKE B BbICOTy. OmnpeneneHue
CpeIHeil MOIHOCTH, pa3BuBaeMou mpu Oere Ha guctanimio 100m. Omnpenenenwe cpemHen
MOIIHOCTH, PAa3BUBACMOM IIpU IpHUCeNaHuU. M3MepeHue cpenHed MOIIHOCTH, Pa3BUBAEMOU IIPU
noabeMe 1O JecTHuLEe. OnpeneneHne BBIMIPHINIA B CHIE, KOTOPBIM JaeT IOABW)KHBIA H
HenoABKHEIH 0110k, CpaBHenue KITJ[ moaBmkHOTO OJ10Ka ¥ HAKIIOHHOM TIOCKOCTH.

TEMA 12. ®U3UKHU U JIUPUKHU (44)

Teopus-24. Pusuka B Xy 10’)KECTBEHHBIX POU3BEIEHUAX. JJOCTHKEHUS COBPEMEHHON (DU3UKU.
IIpakTuka-24y. M3roroBieHue camonenbHbIX KapTUH «Pu3MKa B BeCEbIX KapTHHKax». YPOK-
npezacrasieHue «Pusnueckue (Gokycb». 3ammra 3JIEKTPOHHOM mpeseHTanuu «Mup rinasamu
buznkar.

TEMA 13. ®PU3UKA U BPEMEHA I'OJA: PU3UKA JIETOM (54)

Teopusi-24. Kakoii mecsn sera camblil xapkuit? XXapkoe neto n nmuensl. Kak 1 xorja npaBUiIbHO
cpesath 1BeThI? Ha xauensax "myx 3axBaTbhiBaet".

IIpakTuka-34. OneiTel Ha gade. DKcKypceus «PuU3nKa y BoJoeMam.

9 KJ1acc

TEMA 1. ®DU3UKA U BPEMEHA I'OJIA (moBTopenue) (84)

Teopus-54. BeogHoe 3ansaTre. IHCTpyKTax 0 OXpaHe Tpya Ha 3aHATUAX. [lorpemHocTs npsamMbIx
n3mepenuit. Kimace Tounoctu npubopos. Urenue rpaduxa. BeiBoabl 0 pe3yapTaTaM 3KCIEPUMEHTA.
Lena nenenus mkanel mnpubopa. KocBennele usmepenus. [IpaBuna mpoBeneHUs MIKOIBLHOTO
skcnepuMenTa. OpopmiieHHe IIEKTPOHHOTO OTYeTa 00 SKcriepuMenTe. Pemenne 3axay.
IIpakTuka-3 4. M3mepenue (u3nueckux BENUYHH C TOMOINBIO HU(GPOBON abopaTopuu H
nocrpoenue rpapukon. MccienoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH OT Beca Tena. Mccnenoanue
3aBUCUMOCTH CHJIbI TPEHUS OT IMPMKUMAIOIIEH CHiIbl. DKcIiepuMeHT ["annes.

TEMA 2. IPOEKTHASA AEATEJBHOCTD 10 ®U3UKE (74)

Teopus-3. Uro Takoe Hay4HbII MPOEKT U Kak ero moAroToButh? Curyauus u npodiema. AHaiu3
croco0oB permieHust mpooOsieMbl. TpebOoBaHUsT K UCCIEAOBATENbCKON padorte. [lmanmpoBanue
nesTenbHOCTH. TpeboBaHus K 0(OPMIICHHIO TPOSKTHON pabOTHI O (PU3UKE.

IpakTuka-4 4. BeimonHeHne MUKpo-npoekTa B rpymme. OdopmieHue u 3anmura.

TEMA 3. MOJIEKYJISIPHASA ®U3UKA (114)

Teopus-74. «BosmeOHOe» CBOMCTBO 3HEPrurd. Makpo W MHUKPO MapaMeTphl M MX CBS3b.
dazoBbie nepexoabl. BonsHoil map B armocdepe: oOpa3oBaHue 00JaKOB, TyMaHa, pOCHI, MHES.
AtMocdepHbie ocanku: cHer, rpan. Touka pocwl. [loBepxHOCTHOe HaTsbkeHue. KamusuisipHbie
SBJICHUS U JBM)KEHHUE XKUJIKOCTH O TpyOam. 3akoH bepnysiu, moasemHas cuia kpbiia. Mopckue
TeyeHus.. COBpPEMEHHBIE MaTEpHaNbl: HCIOJIb30BAHME KOMIIO3UTOB, JKHJKHE KpPUCTAJUIBL.
I'paduueckoe npeacTaBaeHue TEIIOBBIX IpoueccoB. Pemenue 3anau B popmate [TU3A.
IIpakTnka-44. DKCHOEPUMEHTAIBHOE JI0KA3aTEIbCTBO Pa3JIMUUsl CBOMCTB BEUIECTB B Pa3IMYHBIX
arperaTHbIX COCTOsSHUAX. HekoTopeple CBONCTBA KpUCTAUIOB. M3roToBiIeHHE CaMOJIENbHbBIX
npubopoB. M3MmepeHue BIaXXHOCTU BO3AyXa B MOMELICHHMM M Ha ynuile. V3MmepeHue CKOpocTH
HCIIApPEHMs] Pa3JIMUHBIX BEIIECTB. 3aHUMATENbHbBIE OIBITHI U BOIPOCHI: KUIIEHUE BOJBI B OyMayKHOU
KOpOoOKe, KUIIeHHE BOAbl KOMHATHON TeMnepatypsbl. M3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.
[lapuk B a’spoamHamMmuueckoil TpyOe. BripammBaHue KpucTajuia coidi Ha OCHOBE. M3roromieHue



MaKeTa KpUCTAJUNIMYECKOW PEIIETKH KOMIIO3uTa. M3roroBiieHne Monaenu peakTHMBHOIO JBUTATElls.
Nzyuenue padotsl JIBC Ha MakeTe U 3J€KTPOHHOU MOJIEIH.
TEMA 4. DU3UKA U DJIEKTPUUYECTBO (199)

Teopusn-84. DnexTpuueckue sBiIeHHs. Dnekrtpusanus Ten. [IpuHiun paboThl ckaHepa.
AtmocdepHoe anektpuuectBo. ['po3oBas Tywa. [lpupona monuumn. Kakue ObIBAlOT MOJIHUM.
[Ipunuumner snexkrpodezonacHocTd. OCHOBHBIE XapaKTEPUCTUKH 3J1.ToKa. HecucTeMHble elMHUIIBI
paboTsl Toka. Perenue 3anay.

IIpakTuka-11u

B3auMHoe mputskeHne M oTTaikuBaHHe «CyNTaHOB»; OMBITHI MO 3eKTpu3anuu. HaOmoneHue
pa3IMYHBIX BHUJAOB MCKpOBOro paspsaa. lccnenoBanne mNpOBOAHUMKOB W HENPOBOAHUKOB
anekTpuuecTBa. [lomyuyeHne »51.TOKa B JKUIKOCTH, OJJIEKTpoiM3. M3roToBieHue OaTapeiki.
DKCNEPUMEHTAIBHOE  J10Ka3aTelbCTBO 3akoHa Owma. HM3ydyeHue pa3iauyHbIX COEIMHEHUM
npoBoaHUKOB. Co37aHMe pPa3MYHbIX NPUOOPOB(MIPYIIEK) Ha OCHOBE AIIEKTPOABHraTENs.
DKCIEpUMEHTAIBHOE JI0Ka3aTesbcTBO 3akoHa Jxoymns-Jlenna. Co3nanue cueTynka 3JIeKTPOIHEPT U
¥ U3y4eHHUE ero padoThI.

TEMA 5. PU3UKA KOCMOCA (34)

Teopusi-14. ®Pusnyeckas npupona HedecHbXx Ten. IloneTsl k ApyruMm miuaHeram. Poib
KOCMOCa B JKU3HHM COBPEMEHHOro oOmiecTBa. MeXIyHapOoJHOE COTPYJHHYECTBO B OCBOCHUU
KOCMOCa.

MpakTnka-2 4. Co3nanue 31eKTpoHHOU npe3eHTanuu «KocMoc. ctopusi KOCMOHABTUKI Y.
[lonroroBka nmpa3gHOBaHUS JHS KOCMOHABTUKHU.

TEMA 6. MATHETU3M (54)

Teopusi-24. MarnutHoe none 3emnu. Kommac. MaruutoOuonorus. MarHuTHbele OypH.
®eppomarnetuku. Cuna JlopeHua. J[BmkeHHe 3apsyKEHHOM YacTHIBl B OJHOPOJHOM MAarHUTHOM
nosie. Jliromunecuenuus. [onsipupie cusHus.

IIpakTuka-34. i3ydeHne MarHuTHBIX JTUHUN MOCTOSIHHOTO MarHuTa. M3ydyeHue MarHuTHbIX
CBOMCTB pa3nu4HbIX BemiecTB. Urpa «bannaga o mobsiemM kaMHe.

TEMA 7. IPOEKTHASA JEATEJIBHOCTD (74)

Teopus-24. Kak noaroroButs u opopmuth nokiaan? Kymprypa Beictymenus. OpaTtopckoe
HCKYCCTBO.

IIpakTuka-54. BeinoiaHenue u 3ammTa UHAMBUAYAIbHBIX U IPYIIOBBIX IPOEKTOB.

TEMA 8. CBETOBBIE SABJIEHUS (64)

Teopus-24. YcTpoicTBO onTHYecKuX mpuOopoB. M3yuenue yctpoiictBa (oToammapara.
Panyra. ®u3nka BO3HUKHOBEHHUS paiyru. XOJ CBETOBOIO Jiydya B Kamje JoxAsd. Onrudeckue
WJUTFO3UH.

IIpakTuka-4u. UccnenoBanue: «CBET B ®U3HU )KMBOTHBIX U YEJIOBEKay», «JoCTHXKEHUS U
IIEPCIIEKTUBBI UCIIOIb30BaHUs CBETOBOM dHEpruu CoHIIA YETOBEKOM).

Paznoxenue 6enoro ceera. Habmoaenus B Mukpockon u teneckor. Co3ianue rojiorpaMMsl.
M3roroBienue kajineiunockoma.

TEMA 9. TOCTUXEHUSI COBPEMEHHOMN ®U3NUKHW (4u)

Teopus-3u. I[Ipumepsl TOBapoB, CO3JAaHHBIX C MCIOJB30BAaHUEM HAHOTEXHOJOTHH W
IIPUYMHBI UX YHUKAJIBHBIX CBOMCTB. HecmadynMBaeMble M BCETa YUCTBIE BETPOBBIE CTEKIA, JUCKHU
koin€c u T.n. Co3maHHBIE HAa OCHOBE HAHOUYACTHUI] OKCHAA THUTaHa M cepedpa MOBEPXHOCTH,
oOnafaromye 6aKTepULUAHBIMA CBOMCTBAMH.

Pa3Butne BoenHoi Texuuku. 7 Mas - Jlens paano. HoBoctu pusuku u xocmoca.
IIpakTuka-1 4 Oxckypcuss Ha MecTHyro ATC. IloaroroBka BBICTYIUIEHMH O JOCTHKEHHSIX
COBPEMEHHOU (PU3UKH.



10-11 kaace

TEMA 1. BBEJIEHUE (54)

Teopus-4u. BonHoe 3anatue. MHCTPYKTaX MO OXpaHEe TpyAa Ha 3aHATUAX. AOCOIIOTHAsS |
OTHOCHTEJIbHAS TOIPEIIHOCTh MPSAMBIX U3MepeHuil. IloBTopeHne: I0THOCTD, NaBICHUE, YHEPTUS U
pabora, MoJeKyaspHas Gu3uka.

IIpakTnka-1 4. 3Mepenne Gpu3n4ecKux BEJIMUUH U BBIYMCICHUE NOTPELIHOCTH.

TEMA 2. ®PU3UKA B 3AJJAYAX U DOKCIIEPUMEHTAX (19 1)

Teopus-16u. JIprkeHue Teia IMoj JACHCTBHEM CHIIBI TSOHKECTH. bamnmucTtuka. AOGCOTIOTHO
ynpyruii ynap. 3axon bepnynnu. Dddexr [Homnepa. Omnpenenenue MpoCTPaHCTBEHHON CKOPOCTH
3Be3]. BpamareiabHoe [BWKEHHE TBEpAOro Teja. YCIOBUS paBHOBECHS TBEPAOro TeJja.
ObpazoBanue ComHeyHoW cucTteMbl H IulaHeT. CpeacTBa COBpeMEHHOM cBsizu. CHCTEMBI
actponasuranuu (GPS u I'monacc). ®@u3nka u BOCHHAs TEXHHKA.

Pemenue 3a1a4 NOBBILIEHHOM CIIOKHOCTH.

IIpakTuka-13u.  HccnenoBanue 3aBUCUMOCTH JAIbHOCTH IIOJIETa OT yrjia K TOPHU3OHTY.
OKCHEpUMEHThl Ha PaBHOYCKOPEHHOE JIBUKEHHE. OKCIEPUMEHTAJIbHOE J0Ka3aTeJbCTBO 3aKOHA
COXpaHEeHMs UMIYJbca. DKCIEPUMEHTHI Ha BpallleHne TBepAoro Tena. M3rorosieHue mpocTeiiiero
WHAYKIIMOHHOTO TeHepaTopa nepeMeHHoro Toka. Habmronenue siBinenust camonHaykimu. CioxeHne
kosiebanuit, purypsl Jluccaxy Ha ociunorpade. Buzyanuzanus 3Byka ¢ MOMOIIBIO Jia3epa.

KaﬂeHnapHO-TeMaanecxoe INIAHUPOBAHHUE

7,8 kaace
v Jara
Ne Ne Tema
n/n

1. BBegenue (44)

1 1 Bronnoe 3anstue. Mactpykrax no Th. Tlone3nsie ccbuiku 1o Gusuke B
WutepHer. MeTo bl n3yueHus pU3HMUECKUX SBICHHM.
2 2 ®dusnueckuil akcnepuMeHT. [IpaBuiia npoBe1eHUs MIKOJIBHOTO

skcniepuMenTa. [lorpemnocts npsameix usmepenuii. Il/p:M3mepenne
(U3HYECKHUX BEJIMYUH C TOMOIIBIO ITU(GPOBOH JIabopaTopuu.

3 3 I1/p:Onpenenenne oObemMa Tel pa3IuIHON HOPMBI.

4 4 I1/p:V3mepenune ToNIMHbI IMcTa OyMar.

2. ®u3uka u BpeMeHa roaa: ¢pusznka ocenbio (34)

5 1 3arago4yHoe BenlecTBo — Boja. MHTepecHoe o BoJie.

6 2 I1/p:Dxckypcust Ha oceHHIO npupoay. [IpoBenenne HaOIOIEHNN
MIPOSIBIICHUS] (DU3MUYECKUX SIBJICHUN OCEHBIO.

7 3 I1/p:Co3nanne npesentanuu «Pusuka Ocenbto». Pabora ¢ I[Iporpammoii
Power Point 1o co3gaHuio ciaios.

3. [lepBoHayaJibHbIE CBEEHHS 0 CTPOEHHHU BenecTBa (44)

8 1 Ot Jlexapra 10 Hamux nHed. BpoyHOBCKOE IBUKEHUE.

9 2 [TmanupoBanue Gpu3MdecKoro IKCIepUMEeHTa — Kak Joka3aTh Teopuro. I1/p:
Pacmmpenue Ten npu HarpeBaHHH.

10 |3 I1/p: smepenue ckopoctu nuddysuu.

11 |4 HaHo-texHOn0ornn. MUKpo BEIMYMHBI B HAIICH KU3HH.

4. BzaumoneiictBue TeJ (84)




12 1 MexaHn4ecKOe IBMKEHNE U B3aMOIECTBHE.

13 |2 I1/p: Usmepenne cKoOpoCTH XOIbOBI.

14 |3 I1/p: IloaroroBka BuieodusIbMa Mpo ABJICHUE WHEPITUH.
15 |4 I1/p: M3mepenne maccel | Kamm BOAbI.

16 |5 | I/p: Onpexnenenue MIOTHOCTH NPUPOTHBIX MAaTEPUATIOB.
17 |6 I1/p: Onpenenenue o0bEMa(MACChl) MTPOIYKTOB B YITAKOBKE
18 |7 UYro u3yuaet cratuka? Bujpl paBHOBECHS.

19 |8 | I/p: UsroroBneHne paBHOBECHON MTPYIIKH.

5. Pa3 3agauka, 1Ba 3agauka (44)

20 |1 [IpaBuina pemenus 1 opopmieHus 3agad. [louck ommnook.
21 2 Pemrenne 3amay Ha MEXaHUYECKOE IBIIKEHUE

22 3 Pemrenue 3amay Ha IIOTHOCTH

23 |4 Pemenue 3amau B popmate [TN3A

6. ®du3uka u BpeMeHa rojaa: ¢pusuka 3umoii (24)

24 |1 II/p: ®usuka - Hayka o mpupozae. MoXHO 1M U3y4aTb MPUPOAY 3UMOU?
[Iporysnka Ha 3UMHIOIO IPUPOLY.

25 2 CHer, nen, u merenb. u3nka y HOBOTOJHEH €JIKH.

/. Cuabl B npupope(114)

26 |1 Cwuiia — BeKTOpHAs BeJTWYMHA (IMHAMHYECKOE PEIICHUE 3a71a).

27 |2 3aKOH BCEMHUPHOTO TATOTeHUsI. CTpOCHHUE COJIHEUHOM cucTeMbl. Cuita
TSDKECTH Ha JIPYTHX TUIAHETaX.

28 |3 Cnyrauxu mnanet u Jlyna. Ha0monenue JlyHsl.

29 4 Mansie Tenma, OpOUTBI W TIEPHOJUYHOCTH KOMET. «3BE3/IOMAIbD», WU
1oYeMy 3Be3/Ibl He MajaroT?

30 |5 | 3Besxnoe HeOo0. Co3Be3nus. I1/p: 3HAKOMCTBO C MPOrpaMMamMH 110
ACTPOHOMMHU.

31 |6 I1/p: Onpenenenre NeHTpa TSHKECTH Tea.

32 |7 I1/p: 3aHumatenbHble PUIYpHl HA PABHOBECHE.

33 |8 Bpewmst u ero usmepenue. Il/p: M3roroBiieHue CONHEYHBIX YACOB.

34 |9 | Kanenmaps. Il/p: Co3ganue JIyHHOTO KaJ€HAAps ¢ TOMOIIBIO TIPOTPAMMBI
Power Point.

35 | 10 | Il/p: V3mepenue KEeCTKOCTH Py KUHBI.

36 |11 | Il/p: Usmepenue koddpuimenTa CUIbl TPEHHUS CKOTBKEHHS Ha KPBUIbIIES
IITKOJIBI U IPYTUX MTOBEPXHOCTSIX.

8. Pa3 3agauka, 1Ba 3agauka (44)

37 1 Cucrema CU u ee 3Hauenue. Pemenue 3amay.

38 |2 Pemenwue 3a1a4 B popmate [THU3A.

39 |3 Pemenue 3anumartensubix 3aga4.Il/p: OnpeneneHue Beca CyMKH
IIKOJIbHUKA.

40 |4 Jlunamuueckoe pemieHue 3aznad Ha cioxenue cwilll/p: Omnpenenenue

MacCChl U B€Ca BO31yXa B KOMHATC.

9. laBenue (64)

41 |1 Hasnenue TBepapix Ten. I/p: M3ydeHne 3aBUCUMOCTH AaBJICHUS OT
TUIONIA/TA TTIOBEPXHOCTH C TIOMOIIBIO JTATYNKA JTABJICHUS.

42 2 JlaBneHue B )UAKOCTH. | MAPOCTaTUUECKHIA ITapaioKe

43 |3 I1/p: 3anumatenbHble onbITH «IlepeBEpHYTHIN cTakaHy», «DOHTaH B

KosOey, «SHIo B OYTHUIKEY.




44 | 4 Tonometp, manometpsl. Il/p: TIpuGops! a1 u3mMepeHus: JaBICHUS —
M3rOTOBJICHHE OapoMeTpa.

45 |5 ATMocdepHOe naBieHNe B )KU3HU YenoBeka. Kak Mbl nbrmmm? Kak Mbl
neéM? «['opHast 00JIE3HBY, BIUSHUE aTMOC(HEPHOTO IAaBJICHUS HA
CaMOYyBCTBHE JIOJIEH.

46 |6 Kpogsinoe nasnenwue. I1/p: Onpenenenue napieHus KPOBH Y YEIOBEKA.

10. ®u3nka u BpeMeHa roaa: ¢pusnka BecHoi(34)

47 |1 Temnepatypa. Tepmomerp. IIpumMepsl pa3nuuHbIX TEMIIEPATYP B IPUPOJIE.
I1/p: V3mepenue TeMnepaTypsl OYBbHI HA INTyOMHE U IOBEPXHOCTH.

48 |2 I1/p: Dxckypeus Ha ipupony. [IpoBeneHre HaOMIOICHUH TIPOSBICHUS
(hU3MYECKUX SIBJICHUN BECHOM.

49 |3 I1/p: UccnenoBanue KamwUIIPHBIX SIBICHUH.

11. Dueprus (124)

50 |1 PaznuuHble BUIBI SHEPTUH, UCTIOJIb3YeMBbIE JIFOJIbMH, U HX 3aMachl.

51 |2 Kocsennbie n3mepenus. Il/p: 3mMepenue KUHETUUECKOM HEPTUH TelIa.

52 |3 I1/p: VI3mepeHne noTeHInaIbHOW YHEPTUH.

53 |4 | Ilouemy paboTa M SHEPTHUsI UMEIOT OAHY €UHHILY U3MEPEHUs?
HecuctemHble e IMHULIBI.

54 |5 DHEprus v Nuila: OCHOBHI TpaBWJIbHOTO uTanus. II/p: MeHio mKoJIbHUKA

55 |6 I1/p: Co3nanue npe3eHTalyy O NPaBUIbHOM IUTAHUH

56 |7 I1/p: OnpeneneHre MeXxaHU4eCKOM pabOThI IPH MPBLKKE B BBICOTY.

57 |8 I1/p: Onpenenenue cpeaHeil MOIITHOCTH, pa3BUBaeMOU Mpu Oere Ha
nuctanumo 100m.

58 |9 II/p: Onpenenenue BoIMTPHINIA B CUJIE, KOTOPBIM TaeT MOABUKHBIN U
HEIOABUKHBIA OJI0K.

59 | 10 | I/p: Cpasuenue KI1JI moaBmxHOTO 0JI0KA M HAKIIOHHOW TUIOCKOCTH

60 11 | Pemenue 3aHMMAaTEIBHBIX 3a1a4.

61 | 12 | Pemenwne 3amau B popmare [TU3A.

12. ®u3uku u aupuku (44)

62 1 @Du3uKa B XyJ0KECTBEHHBIX MPON3BEICHUSX.

63 |2 JlocTrkeHusl COBpeMEHHOM (PU3UKH.

64 |3 I1/p: Ypok-nipencraBienue «Puznyeckue GoKych».

65 |4 I1/p: 3ammra >1eKTPOHHOH npe3eHTauuu «Mup rina3zamu Gu3MKay.

13. ®du3uka u BpeMeHa roja: pusuka jgerom (54)

66 |1 | Kaxkoii mecsi snera camblii sxapkuii? JXKapkoe neto u muensl. Kak u xorga
MpaBWIBHO Cpe3aTh 1BEThI? Ha kavensx "nmyx 3axBaThiBacT'.

67 |2 I1/p: OnbITel Ha navye. DkcKypeus «PU3UKa y BOJOEMAY.

68 |3 Cseob00Has mema

69 |4 Csoboonas mema

70 |5 Csoboonas mema

9 kiace

Ne Tema [ara

1. ®u3uka u BpeMeHa roja (mopropenmne) (84)

1

|1

] BBognoe 3anstue. MHCTpyKTax 1o oxpaHe Tpynaa Ha 3anstusx. I1/p:




N3mepenne ¢puznuecKkux BEJIMUMH C TTOMOIIBIO UG POBOH Ja00paTOPUH U
MOCTPOCHHE TPa(UKOB.

II/p: UccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Beca Tea.

I1/p: VccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS OT NPHUXKUMAIOIIEH CUIIBL.

Pemenne 3a1a4 Ha MEXaHUYCCKOC IBHKCHHC

Pemrenue 3aga4 Ha IIOTHOCTE

Pemrenue 3agay Ha naBiieHue

N[OOI WwWIN

Pemenue 3agad Ha paboty

8

Pemenue 3amau B popmate [TU3A

. [IpoexkTHas nesiTebHOCTH N0 pusnke (74)

OIN|O|NO OB WIN

1

Uro Takoe Hay4yHbII MPOEKT U KaK ero noAroroBuTs? CUtyamus u
npobiema.

10

Ananu3 crmoco6oB perieHus mpooaeMbl. TpeOoBaHMS K UCCIIET0BATEILCKOM
pabote. [lnannpoBanue 1esTEIBHOCTH.

11

TpeboBanus K 0pOPMIICHUIO TPOEKTHOUW PabOTHI 1O PH3UKE.

12

I1/p: BrinosiHeHHE MUKPO-IIPOEKTA B TpyNIIE.

13

I1/p: BrinosHeHnEe MUKPO-TIPOEKTa B TpyHIIE.

14

oo~ Ww

I1/p: OdopmiieHue u 3amura.

15

7

I1/p: Odbopmienue u 3anuTa.

3. Moaexyasipuasi pusnka (114)

16 |1 «Bomnme6Hoe» cBOMCTBO HEprun. Makpo U MUKPO MapaMeTphl U UX CBA3b.
dazoseie epexosl. I1/p: DxcnepuMeHTaIbHOE JOKAa3aTeIbCTBO Pa3IHIUs
CBOICTB BEIIECTB B PA3JIMYHBIX arperaTHbIX COCTOSTHHSIX.

17 |2 Bonsnoii nap B atmocdepe. Touka pocsl. I1/p: MI3mepenue ckopoctu
WCTIApEHUsSI PA3INYHBIX BEIIECTB.

18 |3 [ToBepxHocTHOE HaTskeHue. Kanwmisipusie sinenus. [1/p: Usmepenue
CHJIBI TOBEPXHOCTHOT'O HATSKEHUSI.

19 |4 3akoH bepHyinu, noabeMHast cuiia Kpbula U JIBUKEHUE KUAKOCTH 10
tpy6am. Mopckue Teuenus. Il/p: lllapuk B asponunamudeckoit Tpyoe.

20 |5 I1/p: 3anuMaTenbHbIe OMBITHI U BOMPOCHI: KUIIEHHE BOJABI B OyMa)kHOM
KOpoOKe, KHTIEHHE BOJIbI KOMHATHOM TeMIepaTyphl.

21 |6 I'paduueckoe npepcTaBieHUE TEMIOBBIX IPOLIECCOB.

22 |7 Pemenue 3agau B popmare [TU3A.

23 |8 Hekotopsie cBotictBa kpuctaiuioB. Il/p: BeipamuBanue kpucTamia cou
Ha OCHOBE.

24 |9 CoBpeMeHHbBIE MaTepUaIbl: HCIOIB30BAHUE KOMITIO3UTOB, KUIKUE
kpuctasuibl. I1/p: M3roToBieHne MakeTa KpUCTATIIMYECKOM pEIIeTKU
KOMIIO3HUTA.

25 |10 | II/p: N3yuenue pabotsl JIBC Ha MakeTe U 3JEKTPOHHON MOJICIIH.

26 | 11 | Ceoboouas mema

4. ®usuka u diekTpniectso (194)

27 |1 DnekTpuyeckue siBiaeHus. Inexrpusanus ten. I1/p: mpubop Ban ne
I'paaca; ONBITHI 11O DIIEKTPU3AIIHH.

28 | 2 | Il/p: VccnenoBaHue MPOBOAHUKOB M HEITPOBOIHUKOB IEKTPHUECTBA.

29 |3 I1/p: MzroToBnenue 6arapeiiku.

30 |4 | Pemenue 3aa4 Ha COCTABJICHUE DIICKTPUIECKHUX CXEM.

31 |5 I1/p: Tlonydyenue 3;1.ToKa B )KUJIKOCTH, SJEKTPOIH3.




32 |6

I1/p: Uzyuenue pabotel cBeTO- U (hOTO-TMOAA

3 |7 I1/p: Pemienue npakTuyecKux 3aad Ha COCTABJICHUE JIEKTPUUECKUX CXEM.

34 |8 VYerpoiictBo ommetpa. Il/p: 3mepeHne conpoTUBICHUS Pa3IMYHBIX
MTPOBOHIKOB

35 |9 Pemenne 3amayq Ha 3akoH Oma

36 | 10 | Pemenwme 3amau B popmare [T1M3A.

37 | 11 | Il/p: 3aHuMaTeNbHBIN OIBIT: CEpAIE Ha OaTapeiike

38 | 12 | Il/p: 3aHUMATENBHBIN OIBIT: BPAIICHUE YKUIKOCTH OT JJICKTPHUECTBA,
CBETSIINECS OT'YPIIbI

39 | 13 | I/p: U3ydeHne pa3nuuHbIX COSTUHEHUI TPOBOTHUKOB.

40 | 14 | Il/p: Pemenne npakTHYECKUX 3a/1a4 HA COCTABIICHUE DJICKTPHUCCKHUX CXEM.

41 | 15 | Pemenue 3a/a4 Ha pacyeT AICKTPHUECCKON TN

42 | 16 | HecuctemHble eMHAIIBI PA0OTHI TOKA. PacdeT cTOMMOCTH AIIEKTPOIHEPTUU

43 | 17 | berToBBIC AIEKTPONPHUOOPHI, KJIACC YHEPTOMOTPEOICHUS

44 | 18 | Il/p: DkciepuMEeHTAIBHOE JOKA3aTeIbCTBO 3aKoHa JIkoyms-Jlena.

45 19 | Pemenwue 3amau

5. dusuka kocmoca (3u)

46 1 3akonsl Kemepa. Pemenue 3ampau

47 |2 I1/p: Co3nanue anextponHoi npe3entaunn «Kocmoc. Mcropus
KOCMOHaBTHKU.

48 3 Baxneiimue actpoHOMUYECKHE COOBITHS TOJa

6. Maraetusm (54)

49 |1 I1/p: V3yuenne MarHuTHBIX CBOMCTB pa3nuuHbIX BemecTs. I1/p: M3yuenue
MarHATHBIX JJMHUHN MIOCTOSTHHOTO MarHUTa.

50 |2 | MarauTtHoe nose 3emuu. Komnac. MarauroOuomnorusi. MarHuTHbBIE OypH.
deppoMarHeTHKH.

51 |3 Cuna JlopeHua. JIBmxeHue 3apsyKeHHOW 4YacTULbI B OJHOPOJHOM
MarHuTHoM nose. Jlromunecuenuus. [lonsipHble CusiHUSL.

52 4 I1/p: Urpa «bannaga o mo0sieM KaMmHE».

53 |5 I1/p: Urpa «bannazna o gro0s1iemM KaMHe.

7. IlpoexTHAasi 1eATETbHOCTD (74)

4 |1 Kak nmonroroButs u 0popMHTh TOKIa1?

55 |2 I1/p: BrinosiHeHNE MHAMBUIYAJIBHBIX U TPYNIIOBBIX IPOEKTOB.
56 |3 I1/p: BrinosiHeHNE MHAMBUIYAJIbHBIX U TPYNIIOBBIX TPOEKTOB.
o7 |4 I1/p: BrinosiHeHNEe MHAUBUIYAJIbHBIX U TPYNIIOBBIX IPOEKTOB.
58 |5 I1/p: BeimosiHeHWE UHIMBUIYAIbHBIX W TPYIIIOBBIX TPOEKTOB.
50 |6 KynbsTypa BeicTyuienus. Opatopckoe HCKYCCTBO.

60 |7 I1/p: 3amyra MHAMBUAYAIBHBIX U TPYNIIOBBIX IPOSKTOB.

8. CBeroBbIe siBJIeHUA (64)

61 |1 Pagyra. ®u3nka BOZHUKHOBEHHUS pagyru. X0J] CBETOBOIO JIyya B Karuie
TIOMKJIS.

62 2 I1/p: UsroTtoBiienne Kaneigockora.

63 |3 I1/p: Paznoxenue 6eoro cpeTa.

64 |4 YerpoiicTBo onTHieckux mpudopoB. M3ydenne yctporictBa oroamnmapara.
I1/p: HaGnroneHust B MUKPOCKON M TEJIECKOIL.

65 |5 I1/p: UccnenoBanue: «/locTrkeHus ¥ epCIEKTUBbI UCIIOJIb30BAHUS

CBETOBOM OHCPI'UH COJ'IHI_[a YCIIOBCKOM).




66

| 6

\ OnTHyeckue NILIIO3UN.

9. locTuskeHusi coBpeMeHHOii ¢puznku (44)

67 |1 Oxckypeus Ha MecTHYI0 ATC. TloaroroBka BBICTYIUIEHUNA O JOCTHKEHHIX
COBPEMEHHOM (DM3HKH.

68 |2 [Tpumepst TOBapOB, CO3IaHHBIX C UCTIOJIb30BAHUEM HAHOTEXHOJIOTUHN U
TIPUYMHBI UX YHUKAJIbHBIX CBOMCTB.

69 |3 PazButue BoeHHO# TexHuku. 7 Mas - Jlens paauo. HoBoctu ¢puzuku.

70 |4 Csob00Has mema

10-11 kaace

No Tema JlaTa

1. BBegenue (54)

1

1

Bronnoe 3anstue. Mactpykrax nmo Th. AOGcomtoTHast 1 OTHOCUTEIbHAS
IIOIPEIIHOCTb MPSMBIX U3MEPEHUMN.

Ip:N3mepenne pU3ndecKux BeITMYUH U BRIYUCICHHE MOTPEITHOCTH.

HOBTOpeHI/ICI IIJIOTHOCTB, JABJICHUC.

AlWIN

[ToBTOpenwue: sueprust u pabdora.

5

[ToBTOpeHME: MoneKysipHas hU3uKa.

Mexanuka (84)

1

IIp: Onpenenenue yCKOpeHHus cBOOOHOTO MaICHUS.

IIp:DkcnepuMeHThl Ha paBHOYCKOPEHHOE JIBH)KEHHUE.

Z[BI/I)KGHI/IG TeJa Mo AeHCTBUEM CHUIIBI TShKeCTH. bannmucTuka.

oo (No|N oS W

HP:HCCHCI{OBE[HI/IC 3aBUCUMOCTH NAJIBHOCTHU ITOJICTA OT yIJid K TOPHU30HTY.

[EEN
o

I[BI/I)KCHI/IG Teja MO HAKJIOHHOM IIJIOCKOCTH. I[BI/I)KCHI/IC CHUCTCMBI TCJI

[N
[N

Pemenue 3amau Ha 3axkousl HeroToHa

[EEN
N

N[OOI WIN

BpamarensHoe aBmxkenne TBepaoro tena. Odpazosanue CotHeUHON
CUCTEMBI U TIAHET.

13

Ip:Onpenenenne korpPUIMEHTa TPEHUS CKOJIBKEHUS, )KECTKOCTH
IIPY’KUHBI.

3. 3akoHbl coxpaHeHnus (64)

14 |1 IIp:DxcniepuMeHTaIbHOE TOKA3aTEIhCTBO 3aKOHA COXPAHEHHUS UMITYJIhCA.

15 |2 Pemenue 3a1a4d Ha 3aKOH COXpaHEHMSI UMITYJIbCA

16 |3 OnpeneneHue mepuoja U 4acTOThI KOJIEOaHUH MaTeMaTHYECKOTO
MasiTHUKA, MOMEHTA CHJIBI, JICHCTBYIOIIETO HA PhIYar.

17 |4 IIp:OkcniepuMeHTaNbHOE JOKA3aTeNbCTBO 3aKOHA COXPAHEHHUS SHEPTUH.

18 |5 Pemenue 3a1a4 Ha 3aKOH COXpaHEHUS YHEPTUH.

19 | 6 | Pemenue 33124 Ha 3aKOHBI COXPAHEHUS OBBIIICHHON CIIOKHOCTU

4. Pabora u yHeprus (54)

20 |1 IIp:Onpenenenne paboThI CUIIBI YIPYTOCTH IPU MOABEME T'Py3a C
MTOMOIIIBIO TIOJIBM)KHOTO MJTH HETIOABIKHOTO OJIOKA, pabOTHI CHIIBI TPEHHSI.

21 |2 IIp:Onpenenenne onTUYECKOM CUIbl COOMPAIOIIEH JTHH3BL.

OKcrnepuMeHTaNIbHbIE 3a1aHus 2-ro Tuna. MccnenoBanne 3aBUCUMOCTH
CWJIBI YIPYTOCTH, BO3HUKAIOLIEH B MPYKUHE, OT CTENEeHU JedopMaliuu
NIPY>KUHBIL.




w

22 Pemenue 3agannii 6a30Boro ypoBHs 1o TeMe «TeraoBbie SBICHHS

S

23 Pemenue 3agau Ha Temy «KonebaHust 1 BOJTHBI»

24 5 Hp:HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHUSA CKOJILXKXCHHA OT CHUJIbI
HOPMAJIbHOI'O JaBJICHHA, 3aBUCUMOCTH IICPUOJa KoJieOaHMI
MaTe€MaTHYCCKOI'0O MasiTHUKaA OT AJIMHBI HUTH.

5. daexkTpoMariuTHbIe siBjaenus (104)

25 1 Hp:HCCHG,[[OBElHI/Ie 3aBUCHMMOCTH CHUJIBI TOKA, BO3HUKAIOIIECH B IIPOBOAHUKE,
OT HaIIPAKCHHA Ha KOHIAX IMPOBOJHUKA, CBOICTB I/I306pa)KeHI/I$I,
TOJIYYCHHOI'O ¢ TIOMOMIBIO co61z1pa10me1?1 JIMH3bI.

26 |2 Ip:Onpenenenue MEKTPUUECKOTO COMPOTHBIICHUS PE3UCTOPA, PAOOTHI
HJIEKTPUIECKOT0 TOKA, MOITHOCTH JIEKTPUIECKOTO TOKA.

27 |3 IIp:DOxcnepumenTanbHbIe 3agaHus 3-ro tuma. [IpoBepka 3akoHa
MOCIIEJIOBATEIILHOTO COSTMHEHUST PE3UCTOPOB JJISL AIEKTPUUECKOTO
HaNPSDKCHUS, 3aKOHA MapajlIe)IbHOTO COSTMHEHUS PE3UCTOPOB ISl CHITBI
AIIEKTPHUUECKOTO TOKA

28 |4 | Pemenwne 3amanuii 6a30BOro ypoBHS MO TeMe «DIEKTPOMArHUTHBIE
SIBJICHUS

29 |5 CocraBlieHHE SKBHBaJICHTHOM CXEMBI

30 |6 Pacuet anexTpuueckux neneu

31 |7 Ip:Onpenenenue KI1J1 OBITOBBIX 21eKTpONprOOpPOB

32 |8 Pemenwue 3aganuii 6a30Boro ypoBHs 10 TeMe «KBaHTOBBIC SIBJICHHS
33 |9 Pemenue kauecTBEHHBIX 3a7a4.

34 10 | Ceoboonas mema

Cnoco0blI OLIeHKH YPOBHSA JOCTHKEHUSI 00y Yar0IMXCs

KadecTBO MOATrOTOBICHHOCTH yYaIIUXCsl OTPEACISIETCS KAYECTBOM BBITIOJTHEHHBIX MU padoT.
Kpureprem o1ieHKH B JTaHHOM Cllydyae sSIBJISIETCS CTEIIEHb OBJIAJCHUS HaBBIKAMU paboTBHI,
CaMOCTOSITEJIBHOCTh U 3aKOHYEHHOCTh Pa0OThI, TIIATEIBHOCTD AKCIIEPUMEHTA, HAYYHOCTh
[peIaraeMoro pereHus npooieMbl, BHEIIHUN BUI U Ka4e€CTBO PabOThI IpUOOpa MU MOJAEIH,
COOTBETCTBHUE HCCIIEI0BATENbCKON paboThl TpeOyeMbIM HOPMaM U IIpaBUiIaM O(POPMIICHHUS.

[ToompurenbHOM HOpMOI OLIEHKH TPyla YUALTUXCS SBISIETCS IEMOHCTpaLus pador,
BBITNIOJTHEHHBIX YYAIUMUCS U BBICTYIIJICHUE C pe3yJIbTaTaMH UCCIIEA0BaHUN NIEpe]] pa3IudHbIMU
ayIUTOpHUAMHU (B KJlacce, B CTApUIMX U MIIAJIINX KJIACCaX, YUUTEISIMU, NT€JaroraMu
JIOTIOJTHUTEIBHOTO0 00pa30BaHusl) BHYTPHU LIKOJIBI.

Pabota ¢ yueOHbIM MaTepHaIoM pa3HOOOpPa3HbIX (GOPM JAaeT BO3ZMOKHOCTh KaXKIAOMY UX

YYaIIUXCsl TPOSIBUTH CBOM CIIOCOOHOCTH (B 00JIACTH CHCTEMAaTH3allMA TEOPETHUECKUX 3HAHUM, B
00J1acTy pelIeHus CTaHIAPTHBIX 3a/1a4, B 00JIaCTH PEIICHHsI HECTaHIaPTHBIX 3a/1a4, B 00JaCTH
HCCIIEeIOBATENIbCKON paboThI ¥ T.1.). CUTyaluu ycrexa, CO3/aroIIHe MOJI0KUTETHHYI0 MOTHBAIIHIO K
JeSTENbHOCTH, SBISIOTCA BaKHBIM (DAKTOPOM pa3BUTHS TBOPUECKHUX U MO3HABATENBHBIX
CIOCOOHOCTEH yJarmxcsi.






