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IlosicHuTeIbHAA 3alIMCKA

dusnyeckoe 00pa3oBaHNE B CUCTEME OOLIETO U CPEAHETr0 00pa30BaHMS 3aHUMAET OJHO U3 BEAYHINX
MecT. SBisiAch PyHIAMEHTOM HAaydHOTO MHUPOTIOHMMAaHUS, OHO CIIOCOOCTBYET (POPMUPOBAHMIO 3HAHUI 00
OCHOBHBIX METO/IaX HAyYHOTO IMO3HAHMS OKPYKAIOUIETO MHpa, (hyHIaMEHTAIbHBIX HAyYHBIX TEOPHHA M
3aKOHOMEPHOCTEH, POPMHUPYET y yHAITUXCSI yMEHHSI HICCIE0BATH U OOBSCHATH SBICHUS IPUPOJIBI U TEXHUKU

Kak mikonbHbIN npeameT, gpusnka o0sagaeT OrpOMHBIM I'YMaHUTApPHBIM MOTEHIIMAIOM, OHA aKTHBHO
(dbopMHUpYeT HHTEJUIEKTyaJbHbIE M MHPOBO33PEHUYECKHME KauecTBa JHUYHOCTH. Jluddepennmanus
MpeanojaraeT TaKyl0 OpraHU3alMI0 Ipolecca OOydeHHUs, KOTopas YYUTHIBAET WHIUBUAYaJIbHbBIE
O0COOEHHOCTH yYalllUXcs, UX CIIOCOOHOCTU M MHTEPECHI, TUYHOCTHBIN onbIT. Juddepenmanus odyuenus
¢u3MKe MO3BOJSAET, C OJHONW CTOPOHBI, 0OECHeunTh 0a30BYIO MOATOTOBKY, C IPYroil — YIOBIETBOPUTH
MOTPEOHOCTH KaXk/10T0, KTO MPOSBISAET UHTEPEC U CIOCOOHOCTH K IPEAMETY U BBIXOJUT 38 PaMKU U3YUECHUS
(U3HKH B IIKOJIBHOM KypCe.

PabGouas mnporpamma 3aHATUH BHEYPOUHOM [EATENBHOCTU MO (u3MKe «IKCIEpUMEHTapUi»
MpeIHa3HaueHa JJIsl OpraHu3alui BHEYPOUHOIl iesitenbHOCTH «Touka pocTa» obydaromuxcs 7-9 Kiiaccos.

Cpok peanuzaruu niporpammsl: 1 roa. 7 kinace — 344., 8 knace 344., 9 kiacc — 34 4.

JlanHasi mporpaMMa MO3BOJIAET OOy4YalOIIUMCS O3HAKOMHUTHCS C METOJUKOM OpraHu3alud |
MIPOBEJICHUS SKCIIEPUMEHTAIbHO-MCCIIEI0BATENbCKOM ESITEIbHOCTH B COBPEMEHHOM YU4e€OHOM ITpoILecce o
¢u3MKe, 03HAKOMUTHCS CO MHOTHMH HHTEPECHBIMH BONpocaMH (HU3WKM Ha JaHHOM J3Tare oOydeHwHs,
BBIXOASIIUMH 3@ PAMKH IIKOJIBHOM MPOrpaMMBbl, paCIIMPUTh LIEJIOCTHOE IPEACTABIEHUE O MpodiieMe JaHHON
HayKH. DKCHEpUMEHTAIbHAsl AEATEIBHOCTh OyIeT CIOCOOCTBOBATh Pa3BUTHIO MBICIUTENIBHBIX ONepaluil u
00I11eMy HHTEJUIEKTYalbHOMY Pa3BUTHIO.

He menee BaxHBIM (DaKTOPOM peanu3alvy JAaHHOW HPOTrpaMMBbl SIBJISETCS CTPEMIICHHE Pa3BUTh Y
YUAIUXCS YMEHHUE CAMOCTOSITENbHO pabdoTarh, AyMaTh, 3KCIEPUMEHTHPOBATh B YCIOBHSX JIaOOPaTOpHU
nentpa «Touka pocra», a TakkKe HIPUMEHATH IIOIYYECHHBIC 3HAaHUSA JUISL DPEIIEHUS KauyeCTBEHHBIX,
KOJIMYECTBCHHBIX M DKCICPUMEHTAIbHBIX 3aJad pPa3MuHOM cioxHOCTH. Conep:kaHue IporpamMmbl
COOTBETCTBYET II03HABATEIbHBIM BO3MOMHOCTSIM HIKOJIBHUKOB M IPEAOCTABIAET UM BO3MOXKHOCTb paboTaTh
Ha YpOBHE MOBBILIEHHBIX TPEOOBaHUMN, pa3BHUBasi y4eOHYIO MOTHUBALHIO.

OCO0EHHOCTBIO TAaHHOH NMPOrpaMMBbl  SIBIISIETCS TO, UTO:

®OHA HalpaBjieHa Ha JOCTWXXEHHE OOydyarollMMucs B OoJbllIeH CTENeHW JIMYHOCTHBIX U
METaNpPEIMETHBIX PE3YIIBTATOB;

® COCTaBJICHA C YU€TOM BO3PACTHBIX 0COOEHHOCTEH yualuxcs;

® [IOCTEIICHHO BBOJWUTCS IIPOEKTHAs JEATENbHOCTh — OT MHKpPO-IIPOEKTOB B 7 KJiacce o
MHIVBUAYAJIBHBIX IPOEKTOB B 9 Kitacce;

e 4yacTh Y4eOHOTO BPEMEHHU OTBEACHA Ha pelieHue 3a1a4d B opmare PISA.

Peasn3auus nporpaMmmbl o0ecrneynBaeTcss HOPMATHBHBIMH IOKYMEHTAMM:
1. @enepanpHbiii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «OO6 oOpa3oBaHuu B
Poccuiickoit deneparum» (¢ U3M. u 1011, BCTYH. B cuiy ¢ 01.09.2020).

2. INacnopt HaumoHanbHOTO MpoekTa «O0pazoBanue» (yrB. npesuauymom Coseta npu Ilpesunenrte
P® no cTparernueckoMy pa3BUTHIO U HALIMOHAIBHBIM ITPOEKTaM, IPOTOKOJ OT 24.12.2018 Ne 16)

3. TocymapctBenHas mnporpamma Poccuiickoit @enepanun «Pa3zButue oOpa3oBaHus» (yTB.
ITocranoBnenuem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O0 yrBepkaeHUU
rocygapcTBeHHo# nporpammsbl Poccuiickoit @enepanuu «PazButue 06pa3oBaHus».

4. Tlpodeccuonansubiii cranmapt «llegaror (memarormueckast JEsTEIBHOCTh B JOIIKOJIBHOM,
HayaIbHOM 00IIleM, OCHOBHOM 00I1IeM, cpeHeM o01ieM 00pa3oBaHum), (BOCIHUTATENb, YIUTENh)» (Pel. OT
16.06.2019) (ITpukaz MunucrepcTBa Tpyna U cormanbHoi 3amuTel PO ot 18 okts10ps 2013 . Ne 544H, ¢



M3MEHEHUSIMU, BHECEHHBIMH IIpUKa30M MuHucrepcrBa Tpyna u couzamutel PO ot 25.12.2014 Ne 11158 n
ot 5.08.2016 . Ne 422n).

5. Mertoaudeckne pEeKOMEHIAIMHU 0 CO3MaHWI0 U (DYHKIIMOHUPOBAHUIO B OOIICO00pa30BaTEIbHBIX
OpraHu3alusaX, PAclOJIOKECHHBIX B CEIBCKOH MECTHOCTH M MAJbIX TOpOJAaX, LEHTPOB 0Opa3oBaHUs
€CTECTBEHHO-HAyYHOM M  TeXHoslormueckol HampasiaeHHocTed («Touka pocra») (YTBEpKIEHBI
pacriopsbkeHreM MunucTepcTa npocsetenust Poccutickoit denepanuu ot 12 stuBapst 2021 1. Ne P-6)

Hean u 3agaun

Onupasch Ha MHAMBHYaJIbHbIE 00pa30BaTENIbHbBIE 3alIPOCHl U CIIOCOOHOCTH Ka)JI0TO pedeHKa IpH
peanu3anuy MporpaMMbl BHEYPOUHOH JesTeNbHOCTH 1o (usnke «DPu3nka B 3a/1a4aX U IKCIIEPHUMEHTAX,
MOKHO JIOCTUYb OCHOBHOH I1eJIM - Pa3BUTh Yy O00y4alolIUXCsl CTpeMJleHHe K JajbHellemy
CaMOOINpEeNeICHUI0, HHTEUVIEKTYAJIbHON, HAyYHOM M  IPAKTHYECKOH CaMOCTOAATEJIbHOCTH,
N03HABATEJbHON AKTHBHOCTH.

Jlia peanuzanuu 1ened Kypca TpeOyeTcsl pellleHne KOHKPETHBIX MpaKTU4YecKux 3ajgad. OCHOBHbIE
3aJa4¥ BHEYPOUYHOM JesITeJJbHOCTH N0 (PU3HKH:

* BBISIBJICHME HMHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEM ydalMXcsl K pazIu4yHbIM
BHJIaM JI€ATEIBbHOCTH;

° CbOpMI/IpOBaHI/Ie MNpEaACTABIICHUA O ABJICHUAX U 3aKOHAX OKPYXXAIOIIETO MHUpPaA, C KOTOPBIMU IIKOJbHUKN
CTAJIKMBAIOTCs B HOBCC}IHGBHOﬁ KH3HH,

* popMupoBaHUE IPEICTABICHUS O HAYYHOM METO/IE TTIO3HAHMSI;

* pa3BUTHE UHTEpPECA K UCCIIEIOBATEILCKON AEITEIbHOCTH;

* pa3BUTHE OIBITA TBOPUECKOM JIEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OpraHU3alMK HAYYHOTO TPyAa, paboThl CO CIOBAPSAMH U SHIUKIIONEIUSIMHU;

* CO3/1aHHE€ YCIIOBHW MJIsl peaiu3alii BO BHEYPOUHOE BpeMs MPHOOPETEHHBIX YHHBEPCATBHBIX
y4eOHBIX JIEHCTBHI B yPOUHOE BPEMSI,

* pa3BUTHE OMBITA HE(POPMATBHOTO OOIIIEHNS, B3aUMO/ICHCTBUS, COTPYIHUYECTBA; PaCIIMPEHHE PAMOK
OOLIEHUS C COIIMYMOM.

* (QopmMupoBaHHE HABBIKOB TMOCTPOCHHS (PUIUUECKHX MOJAEICH M OmIpeleNieHUus TpaHull UuX
MIPUMEHUMOCTH.

¢ COBCPHICHCTBOBAHUE YMCHHI;'I IIPUMCEHATH 3HAHHUA I10 (1)I/I3I/IKC JIIA 00BsACHEHUS SIBICHUI IIpUpoOdbl,
CBOMCTB BCHICCTBA, PCIOCHUA (bHBH‘leCKI/IX 3aJa4, CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I5I N OLCHKU HOBOH
I/IH(bOpMaI_[I/II/I (1)I/IBI/I‘ICCKOFO COoACPKaHUsA, UCIIOJIb30BAHUA COBPEMCHHBIX I/IH(l)OpMaI_II/IOHHBIX TeXHOHOFHﬁ;

¢ UCIIOJIB30BAaHHUC HpI/IO6peTéHHBIX 3HAHWUH U YMCHI/Iﬁ JJIA peHICHUS HNPAKTUYCCKUX, ) KU3HCHHBIX 3a1a4,

¢ BKIIOUCHHUC YYUaAIIUXCA B pa3H006pa3Hy10 ACATCIIBHOCTB: TCEOPECTHYCCKYHO, IIPAKTUYCCKYIO,
AHAIIUTUYCCKYHIO, ITIONCKOBYIO,

* BBIpabOTKa TMOKUX YMEHUI MIEPEHOCUTh 3HAHUS U HaBBIKU Ha HOBbIE ()OPMBI y4eOHOU pabOThI;

® Pa3BUTHUC C006pa3I/ITeJ'IBHOCTI/I n 6BICTpOTLI pe€aKuuu IMpru PCIICHUH HOBBIX PA3JIMYHBIX (1)I/ISI/I‘I€CKI/IX
3aaa4, CBA3aHHBIX C HpaKTquCKOﬁ JACATCIIbHOCTBIO.

Ilnanupyemblie pe3yabTaThbl

JlocTH)KEHNE IUIAHUPYEMBIX pPE3YIBTaTOB B OCHOBHOW IIKOJE IIPOUCXOJUT B  KOMIUIEKCE
UCTOJIb30BAaHUS YETHIPEX MEXKAUCHUIUIMHAPHBIX yuyeOHbIX mporpamm («PopMHpOBaHUE YHHBEPCAIbHBIX
y4eOHbIX aedcTBHil», «PopmupoBanue WKT-kommerentHocTn oOydarommxcs», «OCHOBBI y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON JeSITeIbHOCTI», «OCHOBBI CMBICIIOBOTO YTEHHUS U PaOOTHI C TEKCTOM») U
y4eOHBIX MpOrpaMM IO BCEM IpeaMeTraM, B TOM uucie no ¢usuke. [locne u3yueHus nporpammsl
BHEYPOUHOI1 fesiTenbHOCTH «Du3KKa B 3a71a4ax U HKCIIEPUMEHTaX» 00yJaromuecs:



¢ CUCTCMATU3UPYIOT TCOPCTUYCCKUC 3HAHUA U YMCHHS IO PCHICHUIO CTAHAAPTHBIX, HCCTAHAAPTHLIX,
TCXHUYCCKUX U OJIMMIINAAHBIX 3a1a4 pa3JIM9YHbIMU MCTOJaMU

* BEIPa0OTAIOT MHAWBUYAbHBIA CTHIIb peIIeHUs PU3NIECKUX 3a/1au.

* COBEPLICHCTBYIOT YMEHHUS Ha IPAaKTUKE IMOJH30BATHCS NPUOOpPaMHU, NPOBOAUTH H3MEPEHUS
(1)I/I3I/I‘ICCKI/IX BCIIMYNH (OHpeI[eHHTB HCHY ACJIICHHA, CHUMAThb IMOKA3aHUA, CO6JIIOI[3TB InpaBujia TCXHUKHU
0€301MacHOCTH);

d Hayancsl IT1OJIB30BATHLCA HpI/I60paMI/I, C KOTOpI)IMI/I HC CTAJIKUBAIOTCA HaA ypOKax (1)I/I3I/IKI/I B OCHOBHOfI
HIKOJIE;

* pa3paboTaOT U CKOHCTPYHPYIOT MPHOOPHI U MOJEIH JJIS IO CIIEAYIONIei paboThl B KaOMHETE (PU3HKH.

* COBEPIICHCTBYIOT HaBBIKM TMCbMEHHOM U YCTHOM PE€YM B IPOLIECCE HAIIMCAHMS UCCIIEN0BATEIIbCKUX
paboT, MHCTPYKIUH K BHIIOJHEHHBIM MOJEIISIM U IpUOOpaM, pH BBICTYIJICHUSX HA HAYYHO — MPAKTUYECKUX
KOH(QEepeHIUAX Pa3INuHbIX YPOBHEN.

* OIIpeNeNsT AajbHelIIee HalpaBleHue pa3BUTUSI CBOMX CIIOCOOHOCTEH, cepy HayUHBIX HHTEPECOB,
OTIPEAETATCS ¢ BHIOOPOM JlabHENIEero o0pa3oBaTesIbHOr0 Mapipyra, AajabHeiero npoduist oOydeHus B
CTapIleH MIKOJIE.

Ilpeomemnvimu pesynomamamu nporpaMMbl BHEYPOUHON JESITETbHOCTH SIBIISIOTCA:

OOyuarouuiicss HOJYyYUT BO3MOKHOCTH AJIsl (GOPMUPOBAHUS CIEAYIOIUX MTPEIMETHBIX Pe3yJIbTaToB:

® 3HAHUS O MPUPOJIE BAKHEHITNX (PU3NICCKUX SBICHHIA OKPYKAIOIIETO MHUpa W IMMOHUMaHHE CMBICIIA
(U3NIECKHUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b H3YUEHHBIX SBJICHUN;

e yMEHHsI TIOJB30BaThCSI METOJAMH HAy9IHOTO WCCJICOBAHUS SBJICHHH TPHPOIBI, TPOBOIANUTH
HAONIONICHUs, TUTAHUPOBATh W BBINONHATH OKCIEPUMEHTHI, 00palaThiBaTh pPe3yJIbTaThl W3MEPEHHIH,
MIPEACTABIIATh PE3YIAbTaThl HM3MEPEHUH ¢ mMoMoImbio Tabmwi, rpadukoB u GopMmya, OOHAPYKHUBATh
3aBUCHUMOCTU MEXIY (PU3MUECKUMH BETUYMHAMHU, OOBACHATH MOJYYECHHbIE pe3y/IbTaThl U JeTaTh BHIBOIbI,
OILICHUBATh TPAHUIIbI IOTPEUTHOCTEN PE3YITAaTOB U3MEPEHHIA;

® yMEHUS IPUMEHSTh TEOPETHUECKHE 3HAHUA 10 (PU3MKE Ha IPAKTUKE, periarh Gu3nyeckre 3a1a4u Ha
MIPUMEHEHHE MOJTyYEeHHBIX 3HAHUI;

®yMEHHS M HaBbIKU MPUMEHITh NOJIY4YCHHbIE 3HAaHUA NS OOBSCHEHHS NPUHLMUIIOB JEHCTBUS
BaXHEHIINX TEXHUUECKUX YCTPOUCTB, PEIICHUs MPAKTUUECKUX 3a/1au MIOBCEIHEBHON JKMU3HU, 00eCIIeUeHUs
0€30MMacHOCTH CBOEH KU3HH, PAI[HOHATILHOTO MTPUPOJIOTIONIB30BAHUS U OXPAHbl OKPYKAIOLIEH CPebl;

e hopMupoBaHHE YOEXKJCHHUS B 3aKOHOMEPHOW CBS3M U IMO3HABAEMOCTH SBICHUN NPUPOABI, B
00BEKTUBHOCTH HAyYHOTO 3HAHHSA, B BBICOKOM LIEHHOCTH HayKd B Pa3BUTHHU MAaT€pUAIbHON U JTYXOBHOM
KYJIBTYPBI JIFOJICH;

® pa3BUTHE TEOPETUUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHM yCTaHABIMBATh (DAKTHI,
pa3nuyaTh NPUYUHBI U CIEACTBUS, CTPOUTH MOJEIH U BBIABUTATh TUIIOTE3bI, OTBICKUBATH U (OPMYITHPOBATH
JI0Ka3aTeIbCTBA BBIABUHYTHIX TUIIOTE3, BBHIBOJUTH M3 SKCIEPUMEHTAIBHBIX (PAKTOB M TEOPETHUECKUX
Mojienel (pusnveckre 3aKOHbI,

® KOMMYHHKATUBHBIE YMEHHUS: JOKJIAbIBATh O PE3ylbTaTaXx CBOETO HCCIENIOBaHUS, y4aCTBOBATh B
JMCKYCCUU, KPAaTKO U TOYHO OTBEYaTh HAa BOMPOCHI, HUCIIOJIB30BaTh CIPABOYHYIO JHUTEPATypy U IpYyrue
HCTOYHHUKHU MH(POPMALIUH.

Memanpedmemnbmu pesyiomamamu 11pOrpaMMbl BHeyquHOﬁ ACATCIIBHOCTH SABJIAIOTCA .

O6yan0HlHﬁCﬂ MOJIYYUT BO3MOXHOCTH IS q)OpMI/IpOBaHI/IH CICAYHOINNUX MCTAIIPCAMCETHBIX
PE3YIBbTATOB:

® OBJIAACHUC HaBBIKAMH CaMOCTOATCIIBHOI'O HpI/IO6p6TeHI/I$I HOBBIX 3HaHPII>i, OpraHu3anuu yqe6H0171
ACATCIBHOCTH, IIOCTAHOBKH ueneﬁ, IUIaHUPOBAHUA, CAaMOKOHTPOJISI W OLCHKU PE3YyIbTAaTOB CBOEi
ACATCIIBHOCTHU, YMCHUAMU NPCABUACTL BO3SMOKHBIC PC3YIIBTAThl CBOUX HeﬁCTBHﬁ;

® [IOHMMAaHHCEC paBJII/I‘-II/Iﬁ MCXKAY HUCXOOAHBIMU q)aKTaMI/I n THUIOTEC3aMU JId HX Oﬁ’bﬁCHCHI/IH,
TCOPCTUYCCKUMHU MOACIEIMU U PCAJIbHBIMU OG’BGKT&MI/I, OBJIAJICHUC YHUBCPCAJIbHBIMU y‘ICGHBIMI/I



JCWCTBUSIMH Ha MPHUMEPAx THIOTE3 ISl OOBSICHEHUS U3BECTHBIX (DAKTOB M HKCIIEPHUMEHTAIBHOW POBEPKU
BBIJIBUTa€MbIX THIIOTE3, pa3pad0TKH TEOPETUUECKUX MOJENIEH IPOLECCOB WU SIBJICHU;

e hopMHUpOBaHWE YMEHHI BOCIPUHHMMATh, IepepadaTbiBaTh M NPEIbABIATH HHPOPMALUIO B
CIIOBECHOH, OOpa3HOW, CHMBOJIMYECKOH (QopMax, aHaIM3UpOBaTb U IepepadaThiBaTh IOTYyYCHHYIO
WH(POPMALIMI0O B COOTBETCTBUM C TIOCTABICHHBIMU 33/1a4aMH, BBIACIATH OCHOBHOE COJIEpKAHUE
MIPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHI U U3J1ararh €ro;

e [IPHOOpPETEHUE ONBbITA CAaMOCTOSTECIIFHOTO TIOMCKA, aHanu3a | oTOopa WHGOpMAIMu C
WCTOJIb30BaHUEM PpA3JMYHBIX HMCTOYHUKOB M HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH ISl PELICHUs
[I03HABaTEIbHBIX 3aJ1a4;

® pa3BUTHE MOHOJIOTUYECKON U JMaJIOrU4eCKON peuu, yMEHHUs BbIpaXaTb CBOM MBICIIH, CIIOCOOHOCTH
BBICJIYILINBAaTh COOECENHNKA, TIOHUMATh €r0 TOUKY 3pEHUs, MPU3HABaTh MPABO JPYroro 4ejoBeKa HA MHOE
MHEHUE;

® OCBOCHHE MTPUEMOB JIEUCTBUI B HECTaHJAPTHBIX CUTYaAIUAX, OBJIAJICHHE IBPUCTUYECKUMHU METOIaMU
perieHus npoonem;

¢ hopMHUpOBaHHE YMEHMH paboTaTh B TPYNIE C BHINOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
MIPEJCTABIATh U OTCTAUBATh CBOU B3IJISAJIbI U YOKICHUS, BECTH TUCKYCCHUIO.

PeryasituBubie Y Y]

OO6yuarouuiicss HOJyYUT BO3MOXKHOCTD JJIsl (GOPMUPOBAHUS CIEAYIOIUX PErYASTUBHBIX Y Y/I.

e YMEHHUE CaMOCTOSATENBHO ONPENENATh 1Iesid 00y4eHUsl, CTaBUTh U (POPMYITHUPOBATH HOBBIE 3a7a4H B
yu€0e M TO3HABaTeJIbHOW JEATENbHOCTH, pa3BHBaTh MOTHBBI U HHTEpPECHl CBOEH MO3HaBaTelIbHOU
NeSITENIbHOCTH.

e YMEHHE CaMOCTOSTENIbHO TJIAHUPOBATH IyTH JOCTHKCHUS IIeJieH, B TOM YHCJI€ aJbTepHATHUBHBIC,
0CO3HAaHHO BbIOMpaTh HanboJee Ah(HEeKTUBHBIE CIIOCOOBI PEIICHHS YICOHBIX M TIO3HABATEIBHBIX 3a/1a4.

e YMEHUE COOTHOCHUTH CBOM JACWUCTBUS C IUIAHMPYEMBIMH pPE3YJIbTaTaMU, OCYHIECTBIATH KOHTPOIb
CBOEHl NEATENIbHOCTH B Ipoliecce IOCTHKEHMs pe3yibTara, OMpPEeAessTh CIOCcOoObl NEHCTBUN B paMKax
MIPEIIOKEHHBIX YCIIOBHH U TPEOOBaHMIA, KOPPEKTUPOBATh CBOU JICHCTBHUS B COOTBETCTBUH C U3MEHSIOIICHCS
CUTYaIUEH.

e YMEHHE OIICHUBATH MMPaBHUJIbHOCTDb BBITIOJIHCHUA yqe6H0171 3aJa4u, COOCTBEHHBIE BO3MOKHOCTH €€
PCUICHUA.

.BJ'IaI[eHI/Ie OCHOBaMMU CaMOKOHTpPOJIA, CaMOOLCHKH, IIPUHATUA peI_HeHI/If/'I U OCYHICCTBICHUMA
OCO3HaHHOIO BI)I60pa B y‘lG6HOI>i 1 TI03HABATEIILHOM JACATCIBbHOCTH.

ITo3naBaresbubie Y VY]]

OOy4JaroIuics MOJYIUT BO3MOXKHOCTD JUIsl (JOPMUPOBAHUS CIICIYIONTUX IMO3HABATEIbHBIX Y Y/I.

e YMeHHE  OmpeaeisTh  IOHATHSA,  CO3/laBaTh  OOOOIIEHWs,  yCTaHABIWMBaTh  AHAJIOTHH,
KJIacCU(UIIMPOBaTh, CAMOCTOSTENILHO BBIOMpATh OCHOBAHHMS M KPUTepUU JUid  Kiaccuukanuu,
yCTaHABIUBATh MPUYMHHO-CICACTBEHHbIC CBSI3U, CTPOUTH JIOTMUECKOE PACCYKIEHHUE, YMO3aKJIIOUEHUE
(MHIYKTUBHOE, NETYKTUBHOE, TI0 aHAJIOTUH) U JeNaTh BBHIBOJIBL.

e YMeHUe CO31aBaTb, IPUMCHATL H Hp606p830BLIBaTL 3HAaKN U CHMBOIJIbI, MOJCIHM H CXCMbl AJIA
PCUICHHA y‘IC6HbIX U I1I03HAaBAaTCJIbHBIX 3aJa4.

o CMBICII0BOC UTCHHUE.

e QOopMUPOBAaHUE U PA3BUTHE DKOJIOTUYECKOTO MBILUIEHHS, YMEHHE IPUMEHATD €T0O B [I03HABATEIbHOM,
KOMMYHUKaTHBHOH, COLIMAIIbHOM MpaKTHKE U MPO(EeCCUOHAIBHOW OpUEHTALIUH.

e Pa3BUTHE MOTHUBAIlMH K OBJIAJICHHUIO Ky.]'[BTypOﬁ AKTHUBHOI'O HMCIIOJIb30BAHHUA CJ'IOB&pCfI U Jpyrux
ITOUCKOBBIX CUCTCM.

KommyHukarusubie YY]|
e YMeHHE OpraHU30BbIBaTh YUeOHOE COTPYIHHYECTBO U COBMECTHYIO JESITEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMU; pabOTaTh MHAMBUAYAJIBHO U B IPYIINE: HAXOAUTh OO0Iee pelleHre U pa3pemarb KOH(INKTHI



Ha OCHOBE COTJIACOBAHHMS MO3UIIMK M y4€Ta MHTEPECcOB; (OpMyITUpOBaTh, APTYMEHTUPOBATh U OTCTAUBAThH
CBOE MHEHUE.

¢ YMEHME 0CO3HAHHO UCIOJIB30BATh PEUEBBIE CPEACTBA B COOTBETCTBUH C 3a7a4€il KOMMYHUKALIUH [Tt
BBIPAKEHUS CBOMX YYBCTB, MBICIICH U MMOTPEOHOCTEN /ISl INTAHUPOBAHUS U PETYIISLIUN CBOCH AEATEIbHOCTH,
BJIaJICHUE YCTHOM U IIMCBMEHHON PEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEYbIO.

e DopMHpOBaHHE ¥ pPA3BUTHE KOMIETEHTHOCTH B OOJACTH WCIOJNB30BaHHUS HH(POPMAIOHHO-
KOMMYHHMKaIIMOHHBIX TexHosoruii (nanee — MKT).

Juunocmuvimu pesynomamamu nporpaMMbl BHEYPOUHOMU JESITEIbHOCTH SIBIISIOTCA:

OOy4aromuiics MoIy4uT BOSMOKHOCTD JUTsl (POPMUPOBAHMS CIICAYIOIINX JTMYHOCTHBIX PE3yJIbTaTOB:

® pa3BUTHE NIO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYaIbHbIX U TBOPYECKUX CIIOCOOHOCTEN;

® yOSKIEHHOCTh B BO3MOKHOCTH MMO3HAHUS MPUPObI, B HEOOXOAMMOCTU Pa3yMHOI'O MCIIOJIb30BaHUS
JOCTHKEHUN HAyKd M TEXHOJIOTHH I NaJbHEWIIEro pa3BUTHUsI YEJTOBEYECKOTO OOIIECTBA, YBAXKEHUE K
TBOpPIIAM HAayKW U TEXHUKH, OTHOILIEHUE K (PM3HKE KaK K AIEMEHTY 00IIeueI0BeYeCKON KyIbTYypHI;

® CaMOCTOSTEIbHOCTh B IPHUOOPETEHUN HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHHUIA;

®OTOBHOCTh K BBIOOPY J>KM3HEHHOTO IYTHM B COOTBETCTBMM C COOCTBEHHBIMHU HHTEpEcaMu U
BO3MOYKHOCTSIMH;

® MOTHBAIIMSI 00pa30BaTeIbHON JESITEILHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOIO TIOJX0/14;

¢ hopMHUpOBAHHME ILIEHHOCTHOTO OTHOIIEHUS JAPYT K APYry, K Y4YUTEN0, K aBTOpaM OTKPBITUH U
n300peTeHuil, K pe3ynbraTaM 00y4eHus.

Temarnueckoe NJIAHUPOBAHUE

7 xnacc
Ne Ha3zBanue pasaesa, TeMbl Koawnsecrno Teopus IIpakTuka
JacoB

1 Beenenue 2 1 1

2 ®dusnka u BpemeHa rojaa: Ousmka oceHpro. | 2 1 1
[TepBoHavanbHbBIE CBEACHUS O CTPOCHUH 2 1 1
BEIlleCTBa

4 Bsaumoneiictsue Ten 4 2 3

5 Pa3 3amauka, qBa 3ama4ka 2 1 0

6 ®dusnka ¥ BpemeHa rojaa; Ousrka 3uMoHu. 2 1 1

7 Cutel B ipupojie 5 2 2

8 Pa3 3amauka, qBa 3ama4ka 3 1 1

9 JlaBienne 3 1 2

10 ®dusuka u BpemeHa roja: Ou3uka BECHOH. | 2 1 1

11 OHeprus 3 1 2

12 DU3MKU U JTUPUKH 2 2 1

13 ®u3nka u BpemeHa rojaa: Ousnka JeTom. 2 2 2
HUTOIo 34 17 17

8 Kiacc
KonuvecTBo
Ne Hassanue pa3aeiia, TeMbl YacoB Teopust IIpakTuka
1. ®dusuka 1 BpeMeHa rojia (IoBTOpEHUE) 4 2 2
2. | IIpoexTHas esTeNbHOCTh N0 (PU3UKE 3 1 2




3. | MonekynsipHasi pu3uka 8 3 2
4. | ®u3ukKa U AEKTPUUECTBO 6 4 4
S. ®du3nka KocmMoca 3 1
6. Maruetusm 2 1 1
[IpoekTHas nesaTenbHOCTh 3 1 2
8. CBeTOBBIC SIBIICHUSA 3 2 2
9. | JoctmxeHus COBpeMeHHON (U3UKU 2 2 1
UTOI'O 34 17 17
9 kmacc
KosmmuectBo
Ne Haszsanmue pa3jena, TeMbl 4acoB Teopus IIpakTuka
1 Beenenne 5 4 1
2 MexaHuka 8 4 4
3 3aKOoHBI COXpaHEHUS 6 4 2
4 Pabora sHeprus 5 2 3
5 DJEKTPOMArHUTHBIE SIBJICHUS 10 6 4
UTOI'O 34 20 14

Coaep:xanue nNporpaMmsl

7 kjaacc
TEMA 1. BBEAEHUE
Boanoe 3anstre. MHCTpyKTax Mo oxpaHe Tpyaa Ha 3aHsATusX. [lonesnsle ccpuiku no ¢usnke B IHTEpHET.
MeTtopl u3ydeHus Gpuznueckux sipjeHuid. Ousndeckuii SKkcriepuMeHT. [lorpenHocTh TPsIMBIX U3MEPEHHIA.
[IpaBuna mpoBeACHUS HIKOJIBHOTO JKCHepuMeHTa. Kommbiorepsl B (DM3MYECKUX HCCIEAOBAHUAX U MU
u3ydenuu ¢usuku. [IpaBumia co3ganust IEKTPOHHOMN MPE3eHTAIINN.
N3mepenne ¢usndyeckux BENIWYMH C MOMOIIbI0 1udpoBoi jgaboparopuun. OmnpeneieHue LEHBI JAeTCHUS
npubopoB. OmnpenerneHne paccTOsTHUM 10 HENOCTYNHBIX 00bekToB. OnpeneneHne o0beMa Tel pa3IudHON
¢dbopmbl. 3MepeHue TONIINHBI JIUCTa OyMary.
TEMA 2. PU3UKA U BPEMEHA I'OJA: ®U3UKA OCEHbBIO
3arago4Hoe BeuecTBo — Boja. Tpu coctosinug Boabl. IHTEpecHOe 0 Boje. ['unore3sl
MIPOUCXOKICHUSI BOJIBI HA 3emiie, 3HaUYeHHe (PU3NUECKUX U XMMHUYECKUX CBOMCTB BOJIbl, CTPOCHUE MOJIEKYIIbI
BO/JIbl, 00OBSICHEHHE CBOMCTB BOJBI B PA3JIMYHbIX arperaTHbIX COCTOSHUAX. Polb BOBI B )KM3HU YEIIOBEKA.
DKCKypcHsl Ha oceHHIoo npupofy. IIpoBenenue HaOmoneHuil nposiBieHust GpU3NUECKuX sIBICHUH
ocenbto. Co3nanue npeseHranuu «Pusnka Ocensto». Pabota ¢ IIporpammoit Power Point mo co3panuto
ClIalIo0B.

TEMA 3. IEPBOHAYAJIBHBIE CBEJIEHHS O CTPOEHUU BEIHLIECTBA

[InanupoBaHue (U3MUECKOTO IKCIIEPUMEHTa — Kak Joka3arb Teoputo. Ot Jlekapra 10 HamwMx JaHEH.
Bbpoynosckoe nenxenue. Hano-texnonorun. Counnenne «Mukpomup». MUKpO BETMUHHBI B HAILIEH KU3HH.
Pacminpenue ten mpu HarpeBanuu. V3mepenue ckopoctd auddy3un. Moaenu arperaTHbIX COCTOSHHN

(urpa)



TEMA 4. B3BAUMOJIEMCTBHUE TEJI

MexaHnudeckoe ABIKEHUE W B3auMojeiicTBre. Kak ObICTpO MBI JABIKeMcs (clokeHue ckopocteit)? Korma
MBI JBUKeMcs BOkpyr CornHIla ObicTpee - JTHEeM WM Houblo? [IpuMepsl pa3mMYHBIX 3HAUYCHUH BEIHYMH,
OTHUCHIBAIOIIUX MEXaHWYECKOe JBW)KEHHE B KMBOW mpupoje. Vcmoiab3oBaHHEe B TEXHUKE MPUHIIUIIOB
JBIDKEHUS KUBBIX CyliecTB. SIBienune unepuuu. «Hemonsuxuas Oamnsy. Uto uzyuyaer cratuka? Bumisl
paBHOBECHSI.

N3mepenne OBICTPOTHI PEAKIMU 4eJOBeKa. VI3MepeHWe CKOpOCTH XOAbOBI. DKCIEpUMEHTAIbHBIC
JI0Ka3aTebCTBA SIBIICHUS WHEpUUH. [loAroTOBKa BHACO(PMIIEMA IIPO SBJICHUE HHEPIUH. I3mMepenue Macchr |
Karum BoJibl. OmpeiesieHre TUIOTHO CTH MPUPOIHBIX MaTepuainoB. OnpeaeneHue 00bemMa 1 INIOTHOCTH CBOETO
tena. OmnpenencHue o0bEMa(Macchl) TPOAYKTOB B YIaKOBKe. VI3roToBICHHWE pPaBHOBECHOW WIPYIIKH.
Pemenue 3amay.

TEMA S. PA3 3AJTIAUKA, JIBA 3AJIAYKA

[IpaBuna pemenus u opopmienus 3aaad. [Touck ommbok. Pernienne 3aHumarenbHbIX 3a1a4. Pemienne 3a1a4
B (popmare TT13A.

TEMA 6. ®PU3UKA U BPEMEHA I'OJIA: ®U3HUKA 3UMOM

CHer, nen, u Mmerenb. CHexxMHKM B Bo3fyxe. CHexxuHkH Ha 3emute. Croncras CTPYKTypa CHEXHBIX
nmokpoBoB. Pexensmus. Jlen na 3emne. Topubiii nequuk. J[Brkenne nemnnka. Kakue ObIBalOT MeTeNH.
MukpocTpykTypa HU30BBIX MeTeseld BomHbl Ha cHery. Kak fnajneko nepeHoCcuTcst CHer MeTelnbio. [1buieBbie
Oypu U MeTeNu: CXOACTBO U paznuuusi. Pu3rKa y HOBOTOJJHEH €JIKH.

du3snka - Hayka 0 npupoae. MoKHO M u3y4arh npupoay 3umMoit? IIporyinka Ha 3UMHIOK IPUPOY.
TEMA 7. CHJIbI B ITPUPO/IE
Cuna — BeKTOpHas BelWuYWHA (AMHAMHYECKOE perieHue 3anad). Bec m HeBecomocTh. Cuia TpeHHS.
Counnenue «Mup 6e3 TpeHUs».

3aKkoH BCEMHUPHOTO TAroTeHUs. CTpoeHne coiHeuHor cucTeMbl. [imaneTsl 3eMHOM rpynmsbl. [InaneTsi-
ruranTel. Cuia TSHKeCTH Ha apyrux mianerax. CnytHuky 1oiadeT u JIyna. Habmonenne Jlynsl. Mansie Tena,
OpOUTHl U MEPUOAMYHOCTh KOMET. «3BE3J0Malbl», WJIM IMOYEeMYy 3Be3/lbl He mNaaaT? 3Be3gHoe HeOo.
Co3Be3nusa. 3HaKOMCTBO € MPOTpaMMaMH 1O aCTpOHOMUM. Bpems u ero usmepenue. Kanenaaps.
3anumarenbHbiil onbIT «apuk Ha HUTHY. Onpenenenre HeHTpa TSHKECTH Tesa. 3aHUMaTeNlbHble GUTyphl
Ha paBHOBecue. M3rotoBieHue conHeuHbIX yacoB. Co3AaHNe JIYHHOTO KajleHAaps ¢ MOMOIIBIO IPOrpaMMbl
Power Point. I3mepenue xecTkoCTH NpyKuHbI. 3MepeHne ko3puiienTa CUilbl TPEeHHs! CKOJIBKEHUS Ha
KPBUIbLIE IIKOJIBI U APYTUX MOBEPXHOCTSX.

TEMA 8. PA3 3AJTAYKA, /IBA 3AJIAYKA

Cucrema CU u ee 3HaueHue. J[MHAMUYECKOE pEIICHNE 3a1a4 HA CJI0KEHUE cuil. PeneHue 3aHUMarenbHbIX
3amad. Pemenne 3agau B hopmare [TNU3A.

Ornpenenenue Beca CyMKHU LIKOJIbHUKA. Onpe/ielieHue Macchl U Beca BO3yXa B KOMHATE.

TEMA 9. TABJIEHUE

JaBnenue TBepabix Ten. 3akoH Ilackans. [laBinenuwe B XKUAKOCTH. ['MApOCTATMUECKUI MapagoKC.
Atrmocdeproe napnenue. Ponbs armocdepHoro naBneHust B npuponae. ATMochepHoe AaBlIeHUE U MOToja.
Tonometp, maHomeTpbl. ATMOc(epHOE JaBieHHe B XKH3HU uenoBeka. Kak mbl apimum? Kak Mbl mbém?
«lopHas 6071€3HBY», BIUsSHUE aTMOC(HEPHOTO JaBlIEHUsI HA CAMOYYBCTBUE Jtofei. Pelenne 3aHuMareIbHbIX
3ajad.

N3ydyeHne 3aBUCUMOCTH JaBI€HHUS OT IUIONIAJAM MOBEPXHOCTU C MOMOIIBIO JAaTYMKA JIaBJICHUSA.
3anumarenbHble onbIThl «IlepeBEpHyThII cTakan», «DoHTaH B Kosbey, «Siino B OyTbuikey». [Ipubops! mis
M3MEepEeHUs JIaBJIeHUs — U3rOTOBIEeHHE OapoMeTpa. ATmMmochepHoe naBnenue u meaununa. [lnpur, nunerka,
MenunuHckas Oanka. KpomsiHoe naBnenue. OmnpezneneHue JaBIE€HUS KpOBU Yy yenoBeka. OmnpezneneHue
BBICOTHI 3/1aHUS C IOMOIIBIO OapoMeTpa.

TEMA 10. PU3UKA 1 BPEMEHA I'OJIA: ®U3UKA BECHOH

Temneparypa. Tepmomerp. [Ipumeps! pa3nuyHbIX TEMIEPATYP B MPUPO/IE.

Okckypeus Ha pupony. [IpoBenenue HabmoneHUN TposiBIEHUS (PU3NYECKUX SIBICHUH BecHON. M3Mepenune
TEMIepaTyphl OYBHI HAa TITYOWHE U TIOBEPXHOCTH. VccnenoBaHue KamuUISIPHBIX SBJICHHA.



TEMA 11. JQHEPT'UA

Paznuunbie BUBI SJHEPTUH, UCIIOIb3YEMbIE JIIOIBMU, U WX 3anackl. KocBennsie uamepenus. [louemy pabora
U JHEpPIrus MMEIT OJHY enuHuly u3MepeHuss? HecucremHble eIuHUIBL. DHEPrusi U IMILA: OCHOBBI
MPaBUIBLHOTO NMUTaHMs. Pemenne 3annmarenbHbIX 3a1a4d. Pemenne 3anaq B popmare [TN3A.

N3mepeHre KUHETHYECKOM JHEpruu Tena. M3mMepeHue NOTEHIHMANbHOM SHEPrud. MEHI0 IIKOJIbHUKA.
Coznanue npe3eHTalnuy O MpaBwiIbHOM nuTanuu. OnpeneneHue paboThl U MOIIHOCTU pyK. OnpeneneHue
MEXaHUYeCKOW paboThl MpHU MPBIKKE B BbICOTY. OIpenesnienrne cpeiHeld MOLTHOCTH, pa3BUBaeMoil ipu Oere
Ha auctadiuio 100m. OnpeneneHue cpeaHed MOIIHOCTH, pa3BUBAaeMOM Mpu mpucenaHuu. Msmepenue
CpeIHEN MOIIHOCTH, pa3BUBaeMOM P NObeMe 110 JecTHHIle. OnpeaeneHue BpIMrphliia B CUJIe, KOTOPbIT
JaeT TOJBIKHBIN 1 HenoABKHBIN 010Kk, CpaBHenue KIIJ[ moaBmxHOTO 070Ka ¥ HAKIIOHHOM TIJIIOCKOCTH.

TEMA 12. ®PU3UKU U IUPUKU

dusnKa B XylI0KECTBEHHBIX MPOU3BeNCHUsIX. JlOCTHKEHNSI COBPEMEHHON (DPHU3UKH.

N3roronenne camoIebHbIX KapTUH «DU3HKa B BECENBIX KAPTUHKAX». YPOK-NpeacTaBieHue «Pu3ndeckue
(hokych». 3amuTa MMEKTPOHHON Tpe3eHTau «Mup rnazamMu Qpusnukay.

TEMA 13. PU3UKA U BPEMEHA I'OJIA: ®PU3UKA JIETOM

Kaxoii mMecsiy nera camslii )xapkuii? JKapkoe serto u muensl. Kak n korma npaBuibHO cpe3aTts 1BeThl? Ha
Ka4essax "yX 3axBaTbIiBaeT'.

OnbITHl Ha fade. JKCKypeus «Pu3nka y BOJI0EMay.

8 kiace

TEMA 1. DU3UKA U BPEMEHA I'OJIA (noBTopenue)
BBognoe 3anstue. MHCTpyKTaX 10 0XpaHe Tpyaa Ha 3aHATHAX. [lorpemHocTh mpsiMbix n3mMepenuid. Kmacc
TOYHOCTH TpuOopoB. UteHue rpaduka. BoiBoabl o pe3ynbTaram skcnepuMeHTa. lleHa aeneHus mkaisl
npubopa. KocBennwsie usMmepenwus. [lpaBuna mnpoBeneHHs MIKOJIBHOTO HKcnepumenTa. OdopmieHue
ANIEKTPOHHOTO OTYeTa 00 SKcnepuMenTe. Pemenue 3aiau.
N3mepenne Qusnuecknx BEIWYMH C TOMOINBIO MHU(PPOBON JabOpaTopuyl W TOCTPOCHHUE T'pa(HUKOB.
HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Beca Tena. MccienoBanre 3aBUCIMOCTH CHJIbI TPEHUS OT
MPYKUMAIOIIEH CHIIbl. DKCIiepuMeHT [ anues.
TEMA 2. IPOEKTHAS JEATEJBHOCTD 11O ®U3UKE
Urto Takoe Hay4HBIN MPOEKT U KaK ero moAroroBuTh? Curyauus u npobdiema. AHanuU3 criocoOOB pelIieHus
npoOinemsl. TpeGoBaHus K wuccienoBarenbckoil pabore. [lnanupoBanue paestenbHOCTH. TpeGoBaHUS K
0(hOPMIIEHUIO POEKTHOM PabOTHI 1O (PUBHKE.
Brinonnenune Mukpo-npoekra B rpymnmne. OpopmiieHue u 3alimra.
TEMA 3. MOJIEKYJIAPHASA ®U3UKA

«Bonme6Hoe» CBOICTBO AHEpruu. Makpo U MHUKPO MapameTpbl U UX CBsA3b. Daz0Bbie MEPEXOIbI.
Bogsnoii map B atmocdepe: o6pazoBaHue 0071aK0B, TyMaHa, pOChl, HHesl. ATMOC(]epHbIe OCaIKH: CHET, TPpajl.
Touka pocsl. [ToBepxHOCTHOE HaTsKeHUE. KanusuisipHble sIBIeHUS U ABMKEHUE KUAKOCTH 10 TpydaM. 3akoH
bepnynnu, nmogbemuasi cuia kpbuia. Mopckue TeueHus. COBpEeMEHHbIE MarepHalibl: HCIOJIb30BaHUE
KOMIIO3UTOB, JKUJKUE KpUCTAIUIbL. | paduyeckoe mpeacTaBieHne TEIUIOBBIX MpolieccoB. Pemienue 3ama4 B
dopmate [TNU3A.
DKCHepUMEHTANIBHOE JI0KA3aTeIbCTBO PA3JIMUMs CBOMCTB BELIECTB B PA3JIMYHBIX arperaTHbIX COCTOSTHUSIX.
Hekoropeie cBoiicTBa KpucTtamioB. M3rotoBineHne caMoJeldbHBIX MPUOOPOB. l3mepeHne BIaXHOCTU
BO3/lyXa B IOMEILEHNUHU U Ha ynuile. I3MepeHne CKopoCTH UCTIapEHUs pa3InuHbIX BEUIECTB. 3aHUMAaTeIbHbIE
OTIBITBI M BOMPOCHI: KUTMEHUE BOJbI B OyMakHOW KOpOOKe, KHUIEHHE BOAbI KOMHATHON TeMIIeparyphbl.
N3mepenune cuibl moBepxHOcTHOTo HaTspkeHus. lllapuk B asponmuHamudeckoit TpyOe. BripamuBanue
KpHUCTaJljIa COJIM Ha OCHOBE. M3roToBIEHNE MaKeTa KPUCTAIUIMYECKON pelIeTKH KoMno3uTa. M3roroBienue
MoOJIelH peakTuBHOTO aBurarens. M3yuenue padotsl JIBC Ha MakeTe U 3JEKTPOHHOM MOJICITH.
TEMA 4. ®U3UKA U DJIEKTPUYECTBO

Dnexkrpuyeckue sBiIeHUs. OjekTpuzanus Ten. [lpuHmmm paboTel ckanepa. ArMocdepHoe
anekTpudectBo. Ipo3oBas Tywa. [lpupoma wmomuuu. Kakwe ObiBator Momuuu. [IpuHIHIBL



anekrpobesonacHocT. OCHOBHBIE XapaKTePUCTHKU HJ.TOKAa. HecucremHble eTuHUIBI pabOTHl TOKA.
Pewenue 3anay.
B3aunmuoe nputskenue u ottankuanue «CylITaHOBY; ONbBITHI MO eKTpu3anu. Habmonenre pa3anaHbix
BHJIOB MCKPOBOTO pazpsiaa. MccienoBaHue MpOBOJHUKOB U HEMPOBOJHUKOB 3JekTpuuecTBa. [lomydenue
9II.TOKA B JKHUAKOCTH, MEKTposin3. M3rotorienue 6arapeitku. DKCIIepUMEHTAILHOE JI0KA3aTeIbCTBO 3aKOHA
Oma. M3yueHue pasnuuHBIX COEAMHEHUN MPOBOAHUKOB. Co3aHue pa3IuyHbIX HNPUOOPOB(UrpyIIEK) Ha
OCHOBE JJICKTPOABUTATENSA. DKCIEPUMEHTAIbHOE J0Ka3aTelabcTBO 3akoHa Jxoynsa-Jlenma. Cozmanue
CUETYHUKA JICKTPOIHEPTUU U U3yUEHHUE €ro paboThlI.
TEMA 5. DU3UKA KOCMOCA

®dusnueckas npupoja HeOecHbix Ten. [lomersl Kk apyrum 1mianeram. Pois KocMmoca B KU3HU
COBpPEMEHHOTO 0011ecTBa. MexayHapOoHOE COTPYIHUYECTBO B OCBOCHUH KOCMOCA.

Coznanue onekrpoHHod mpeseHtranun «Kocmoc. HWctopus kocmonaBTuKM». [lomrororka
Mpa3THOBAHUS JTHSI KOCMOHABTHKH.
TEMA 6. MATHETU3M

Maruutnoe none 3emnu. Komnac. Marauto6uonorus. Marautheie 0ypu. ®@eppomarneruku. Cuna
Jlopenna. J[BukeHre 3apsSyKEHHOW YaCTULIBI B OJHOPOJHOM MarHuTHOM mosie. Jlromunectenuus. [lonspueie
CUSTHUS.

N3ydeHre MarHUTHBIX JUHUA MOCTOSSHHOTO MarHurta. M3ydeHre MarHUTHBIX CBOWMCTB pPa3IUYHBIX
BemecTB. Urpa «bamnana o mobsieM kaMmHe».

TEMA 7. MIPOEKTHAS JEATEJIBHOCTb

Kak moarorosuts 1 opopmuts noxman? Kynerypa BeictymieHns. OpaTopckoe UCKYCCTBO.

BrimonHenue u 3amuTa HHANBUYaTbHBIX U TPYIIIOBBIX TPOEKTOB.
TEMA 8. CBETOBBIE SIBJIEHUSL

VYerpolicTBo onmTtuueckux mpubopoB. M3ydeHue ycrpoiictBa ¢oroanmapara. Pamyra. dusmka
BO3HUKHOBEHHUSI payry. X0/ CBETOBOTIO JIyda B Karuie 10k 1sd. ONTHYeCKUe WILTIO3UH.

UccnenoBanne: «CBeT B JKW3HU JKMBOTHBIX M 4YENOBEKa», «JlOCTMXKEHHMSI WM TEpPCIEKTUBBI
HCIIOJIb30BaHUs CBETOBOM 3Hepruu CoIHIIA YETOBEKOM.

Paznoxenue Oemoro cmera. HaOGmiomeHuss B Mukpockonm W Teneckorn. Co3maHHe TOJOTPaMMBI.
MsroroBnenune kaneiinockorma.

TEMA 9. IOCTUKEHHSI COBPEMEHHOMN ®U3UKW(

[Ipumepbl TOBapOB, CO3AHHBIX C MCIOJIb30BAHUEM HAHOTEXHOJIOTUN U MPUYMHBI UX YHUKAIBHBIX
cBoiicTB. HecMaunBaeMble 1 BCerja 4UCThIE BETPOBBIE CTEKIIA, AUCKU Koléc U T.N. Co3maHHbIE HA OCHOBE
HAHOYACTHI] OKCHJA TUTAaHA U cepedpa MOBEPXHOCTH, 00IaAaroe OaKTepUIUAHBIMU CBOWCTBAMU.
PazButne Boennoi texuuku. 7 Mas - [lens paaro. HoBoctu ¢usuku u kocMoca.

Okckypeus Ha MecTHYIO ATC. [ToarotoBka BRICTYIUICHUN O JIOCTHKEHUSX COBPEMEHHOM (PU3UKH.

9 kjacc

TEMA 1. BBEAEHUE

BBomHoe 3ansite. MHCTpyKTaX 1O OXpaHe Tpylna Ha 3aHATHAX.  AOCOJIOTHas W OTHOCHTENbHAs
MOTPEUTHOCTh NPSMBIX U3MepeHuil. [loBTopeHue: mI0THOCTD, NaBlieHHE, SHEPTHs U paboTa, MOJICKYJIsIpHAs
(duzuka.

N3mepenne Gpu3andyecKkux BETUYUH U BRIUMCICHUE TOTPEIIHOCTH.

TEMA 2. ®DU3UKA B 3AJIAYAX U DOKCIIEPUMEHTAX
JIBr>KeHHe Tena MoJ| IefcTBUEeM CHIIbI TshkecTu. bammuctuka. AGCONMOTHO ynpyruid yaap. 3akow
Bepuynnu. ddexr Homnepa. Onpenenenue NpocTpaHCTBEHHON CKOPOCTH 3Be31. BpalarenbHoe qBUKeHHE
TBEPJOrO Tena. YCIoBHs paBHOBecHs TBepaoro Tena. OOpasoBanue COTHEYHOM CHUCTEMBI M IUIAHET.
CpenctBa coBpeMeHHOM cBsi3u. Cuctemsl actpoHasuranuu (GPS u [monacc). ®@usnka u BOGHHas TEXHUKA.
Pemenue 3a1a4 NOBBIIEHHON CII0KHOCTH.
HccnenoBanue 3aBUCUMOCTH  JadbHOCTH TOJIETa OT YyIla K TOPU30HTY. OKCIEPUMEHTHI Ha
PaBHOYCKOPEHHOE€ JIBJKEHHME. OJKCIIEPUMEHTAIBHOE J0Ka3aTelbCTBO 3aKOHA COXPAHEHUS HMITYJbCa.
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DKCIIepUMEHTHl Ha BpalleHHe TBEPAOro Tena. M3roToBieHHE MPOCTEHIIEro MHAYKIIMOHHOTO IeHepaTopa
nepeMeHHoro Toka. Habmronenue siBinenusi camouHaykiuu. Crnoxkenue xoneOaHuil, purypsl Jluccaxy Ha
ocumiutorpade. Busyanusanus 3Byka ¢ IOMOIMIBIO Ja3epa.

Kaﬂeﬂﬂapﬂo-TeMaanecxoe IJIAHUPOBaAHUE

7 Kjacc
Jara
1‘3‘121 Ne Tema

1. Beenenne (44)

1 1 BBoanoe 3anarue. Unctpykrax o Th. Ilone3nble ccbuiku o pu3MKe B
WuTtepuer. Metospl u3ydyeHus GpU3NUeCcKHX SIBICHU.
2 2 ®usnueckuil sKcrepuMeHT. [IpaBuia npoBeaeHUs MKOIBHOTO

skcniepuMenTa. [lorpemnocts npsmeix uzmepenuid. Il/p: Mzmepenue
(bUBUYECKUX BEIMYHMH C TIOMOIIIBIO ITU(POBOIL 1abOopaTOpHUH.

3 3 I1/p: Onpenenenue oObeMa Tell pa3IMIHON (HOPMBI.

4 4 I1/p: VI3mepenue TONMKHBI IUCTa OyMaru.

2. Pu3uKa U BpeMeHa roaa: pusuka ocenbo (34)

5 1 3araJiouHoe BenecTBo — Boja. lHTepecHoe o BOJIE.

6 2 I1/p: Dkckypcus Ha OCEHHIO pUpoy. [IpoBeneHne HaOTOICHMIA
TIPOSIBIICHUS (PUBNUCCKUX SIBJICHUH OCCHBIO.

7 3 I1/p: Co3nanue npesentannu «Puszuka Ocenbion. Padora ¢ [Iporpammoii

Power Point 1o co3gaHuro Ciaiinos.

. [lepBoHayaibHbIE CBEEHNSI 0 CTPOEHUU BelecTBa (44)

3

8 1 Ot Jlexapra mo Hamux qHed. BpoyHOBCKOE BIKEHUE.

9 2 [TnanupoBanue GU3MIECKOTO IKCIIEPUMEHTA — KaK JI0Ka3aTh TEOPHIO.
II/p: Pacuiupenue Tesn npu HarpeBaHUU.

10 |3 I1/p: Usmepenne ckopocT auddy3um.

11 |4 Hano-TexHonorun. MUkpo BEJIMUMHBI B HaIIEH KU3HU.

4. BzaumoneiicTBue Tej (84)

12 |1 MexaHndecKoe IBUKEHNUE U B3aMOJIEICTBHE.

13 |2 I1/p: U3mepeHne cKopoCcTH XOAbOBbI.

14 |3 I1/p: TloaroroBka BuaeoduIbMa Mpo SIBICHUE HHEPITUH.
15 |4 II/p: Usmepenne macchl | karim BOJpbI.

16 |5 I1/p: Onpenenenue MIOTHOCTH NPUPOTHBIX MATEPUATIOB.
17 |6 I1/p: Onpenenenue o6bpEMa(Macchl) MPOIYKTOB B YIIAKOBKE
18 |7 Uto u3ydaer cratuka? Buabl paBHOBeCHS.

19 |8 I1/p: N3rotoBneHne paBHOBECHON UTPYILLIKH.

5. Pa3 3agauka, aBa 3aj1a4Kka (44)

20 |1 [IpaBuna pemenus u opopmienus 3anad. Ilouck ommook.
21 |2 Pemenue 3a1a4 Ha MEXaHUYECKOE IBUKEHHE

22 |3 Pemenue 3a1a4 Ha MIIOTHOCTh

23 |4 | Pemenue 3anau B popmare ITM3A

6. ®u3nka u BpeMeHa roaa: Gpu3nKa 3uMoi (249)

24 |1 II/p: ®usnka - Hayka o mpuponae. MoXHO U M3y4yaTb NPUPOLY 3UMOU?
IIporynka Ha 3UMHIOIO IIPUPOLLY.

25 |2 CHer, neqn, u Metenb. PU3MKa y HOBOTOJHEH EIKH.

7. Cuabl B npupoge(114)

26 |1 | Cuna— BexTopHas BeqMuMHA (IMHAMMYECKOE PENICHHE 3aa4).
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27 |2 3akoH BCeMUpHOro TaroreHus. CTpoeHue coiHeuHol cucteMbl. Cuiia
TSDKECTH Ha JIPYTUX TUIAHETaX.

28 |3 Cnyrauku mianet u Jlyna. Habmonenue JIyHsl.

29 |4 | Manble Tena, opOMTHl M TEPUOIMYHOCTH KOMET. «3BE3IOMAIbl», HIIU
1I0YEMY 3BE3/Ibl HE MaJIa0T?

30 |5 3Be3nHoe He0o. Co3Be3mus. I1/p: 3HAKOMCTBO ¢ IporpaMMamMu 110
ACTPOHOMHH.

31 |6 I1/p: Onpenenenue NeHTpa TSHKECTH Tella.

32 |7 I1/p: 3anumarenbHble PUTYPBI HA PABHOBECHE.

33 |8 Bpewms u ero m3mepenue. I1/p: M3rotoBneHne COHEYHBIX YacOB.

34 19 Kanenmaps. Il/p: Co3nanue TyHHOTO KaJICHIAPS C TIOMOIIBIO MPOTPaMMBbI
Power Point.

35 |10 | II/p: M3mepeHne KeCTKOCTH MPYKHHBI.

36 |11 | II/p: U3mepenne kodhGUIMEHTA CUITBI TPEHUS CKOIBKEHHS Ha KPBUIBIE

LIKOJIBI M IPYI'MX ITOBEPXHOCTSIX.

8. Pa3 3anauka, nBa 3axauka (44)

37 |1 Cucrema CH u ee 3Hauenue. Penenue 3anau.

38 |2 Pemenwne 3amad B popmare TTU3A.

39 |3 | Pemenwne 3anumarenbHbIX 3a1a4. I1/p: Onpenenenue Beca CyMKd
IIKOJIbHUKA.

40 |4 | JIunamudeckoe pemieHue 3ajaad Ha cioxenue cwi. Il/p: Ompenenenue

MacCChI M B€CA BO3yXa B KOMHATC.

9. laBsienne (64)

41 |1 JaBnenue TBepabix ten. Il/p: M3yuenne 3aBUCUMOCTH JaBICHUS OT
TUTOIIA]IA IOBEPXHOCTH C TIOMOIIBIO TATYMKA TABJICHHSL.

42 |2 JlaBnenue B xkuAKoCTH. [ Mapocratnueckuii mapagokce

43 |3 I1/p: 3anumarenbubie onbITH «IlepeBEpHYTHIN cTakan», «DOHTAH B
KoJI0e», «SHI1I0 B OyTBHUIKEY.

44 | 4 Tonomerp, manomerpsl. Il/p: TIpubGopsl 11 U3MEPEHHS TaBICHUS —
W3TOTOBJICHUE OapomeTpa.

45 |5 AtmocdepHoe gaBieHue B )kU3HU YenoBeka. Kak mbr npimmm? Kak Mbl
nbéM? «['opHas 00JIe3HBY, BIUSHUE aTMOC(HEPHOTO JTaBICHHS Ha
CaMOYYBCTBHE JIFOJICH.

46 |6 Kpossinoe nasnenue. I1/p: Onpenenenue naBieHus: KPOBU Y YEIOBEKA.

10. du3uka u BpemeHa rojaa: ¢guzuka BecHoii(34)

47 |1 Temneparypa. Tepmometp. [Ipumepsl pa3IuvHbBIX TEMIIEPATYp B IPUPOJIC.
I1/p: V3mepenue TemnepaTypbl HOYBBI HA NTYOMHE M TOBEPXHOCTH.

48 |2 I1/p: Dkckypcus Ha npupoxy. [IpoBenenue HaOMIOAEHUH POSIBICHUS
(U3NYECKHX SIBJICHHUI BECHOM.

49 |3 I1/p: UccnenoBanue KanvUISIPHBIX SBJICHUMN.

11. Dneprus (124)

50 |1 | Pa3nuyHble BUJIbI BHEPTUU, UCIIOIb3YEMBbIE JIIObMH, U MX 3aI1aCHI.

51 |2 | KocBennsle uamepenus. Il/p: M3mepeHne KMHETHUECKON SHEPTUM Tena.

52 |3 I1/p: V3mepeHne NoTeHIMaIbHON DHEPTHUH.

53 |4 | Ilouemy pabGoTa M 3HEPTHsl UMEIOT OJIHY €IMHUILY U3MEpEHUs?
HecucreMHble eMHUIIBL.

54 |5 | DHeprus u nMia: OCHOBHI NpaBuiIbHOrO nutanus. Il/p: Menro
IIKOJIbHHUKA

55 |6 | Il/p: Co3nanue nmpe3eHTaluy 0 NPaBUIbLHOM MUTAHUU

56 |7 I1/p: Onpenenenne MexaHWn4eCcKoi pabOThI IPH NMPBIKKE B BBICOTY.
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57 |8 I1/p: Onpenenenue cpeaHeli MOIIHOCTH, pa3BUBAEMO Mpu Oere Ha
mucraduo 100m.

58 |9 I1/p: Onpenenenue BBIUTPHINIA B CUIIE, KOTOPBINA JACT MOIBHKHBIA U
HEIOIBUKHBIN OJIOK.

59 |10 | Il/p: CpaBuenue KI1/] mogBmkHOTO OJIOKA M1 HAKIIOHHOW TIOCKOCTH

60 | 11 | Pemrenue 3aHuMarenbHBIX 3a7a4.

61 |12 | Pemenue 3ama4 B popmare [TNU3A.

12. ®u3uku u Jupuku (44)

62 |1 ®du3rKa B Xyl0)KECTBEHHbIX TPOU3BEJICHUSX.

63 |2 | JlocTmKeHHsI COBPEMEHHOU (PH3HKH.

64 |3 I1/p: VYpox-npeacrapnenue «Puznyeckue GOKyCh».

65 |4 I1/p: 3amuTa >neKTpoHHOM npe3eHTaruu «Mup razamu Qu3nkay.

13. ®u3uka u BpemeHa roaa: ¢gusuka jerom (54)

66 |1 | Kaxoit mecsi nera cambiit xxapkuii? YKapkoe ieto u myensl. Kak u xorna
MpaBUJIbHO cpe3atrh 11BeThl? Ha kauensx "myx 3axBarbiBaeT’.

67 |2 I1/p: OmnbiTe Ha nade. DKCKypcusi «Du3nKa y BOAOEMay.

68 |3 Csob00Hass mema

69 |4 Cs0600Hast mema

70 |5 Ceoboonas mema

8 kuace

Ne Tema Jara

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

1

1

BBoanoe 3anstue. MUHCTpyKkTaxx o oxpaHe Tpyna Ha 3ansatusx. [I/p:
N3mepenne puznuecKux BEIMUMH ¢ TOMOIIBI0 UPpoBOH 1aboparopun u
MOCTPOEHUE TpaHKOB.

I1/p: VccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Beca Tela.

II/p: UccnegoBanue 3aBUCUMOCTU CHIIBI TPEHUSI OT MPHKUMAIOLICH CHIIBI.

Pemrenne 3aJa4 Ha MEXaHNYCCKOEC IBHUKCHUC

Pemrenne 3aJa4 Ha IINIOTHOCTb

Pertenue 3a7a4 Ha gaBiieHHAe

Pemenuie 3aau Ha padoty

0N |O1 B WIN

Pemenne 3anau B popmare [TM3A

. IIpoexTHas AesATeILHOCTD 1O (pusuke (74)

O O|NOOTBWIN

1

UTo Takoe Hay4YHBIH MPOEKT U KaK €ro MoAroToBuThH? CuTyarus u
npooema.

10

Amnanu3 cnoco0oB penieHus nmpoodaemsl. TpeboBaHuUs K UCCIEI0BATEIHCKOM
pabote. [InanupoBanue 1esTEIbHOCTH.

11

TpeOGoBaHus K 0(pOpPMIIEHNIO TPOEKTHOM paboThI 1o pu3HKe.

12

I1/p: BeinmonHeHne MUKPO-IIPOEKTA B IPYIIIE.

13

I1/p: BeinmonHeHne MUKPO-TIPOEKTA B IPYIIIE.

14

(o) &2 R~ NIV

I1/p: Odopmienue u 3amura.

15

7

I1/p: Odopmienue u 3ammura.

3. Mouexyasipaasi pusuka (1149)

16

1

«BomnmeOHoe» cBOHCTBO 3HEpru. Makpo U MUKPO MapamMeTpsl U UX CBA3b.
®azosble nepexoapl. II/p: DkcriepuMEHTAIBHOE OKA3aTENbCTBO pa3Indns
CBOMCTB BELLIECTB B Pa3IMUHBIX arpEraTHbIX COCTOSHUSX.
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17 |2 BonsHoti map B atmocdepe. Touka pocsl. I/p: M3mepenue ckopoctu
HCIIAPEHUS] Pa3JIMYHbIX BELIECTB.

18 |3 [ToBepxHocTHOE HaTskeHue. Kanwspusle sinenus. I1/p: U3mepenne
CHJIbI IOBEPXHOCTHOI'O HATSYKEHMUSI.

19 |4 3akon bepHymiu, nobeMHas Cujia KpbUla U JBUKEHUE KUJIKOCTH T10
Tpybam. Mopckue teuenus. I1/p: llapuk B aspoamHaMudeckoi Tpyoe.

20 |5 I1/p: 3anuMaTenbHbBIE OTIBITH M BOIPOCHI: KUTICHHUE BOBI B OYMa)KHOM
KOpOOKe, KHIIEHHE BOJIbl KOMHATHOW TeMITEPaTypHhI.

21 |6 I'paduueckoe mpepcTapIeHNE TEIIOBBIX MPOIIECCOB.

22 |7 Pemenue 3anau B popmare ITM3A.

23 |8 Hexotopsie coiictBa kpuctaiuioB. I1/p: BeipamuBanue KkpucTtamia coiau Ha
OCHOBE.

24 |9 CoBpemMeHHbIE MaTepHalibl: UCTIOJIb30BaHNE KOMIIO3UTOB, XKHUJIKHE
kpuctamisl. I1/p: M3roToBieHne MakeTa KpUCTAIIIMUECKOW PEIIETKH
KOMIIO3UTA.

25 | 10 | II/p: N3zyuenue pabdotsl JIBC Ha MakeTe U SIEKTPOHHOIN MOJIEIH.

26 | 11 | CeobooHas mema

4. ®uszuka u diekrpuiecTso (194)

27 |1 Onexrpudeckue sBieHus. Inexrpusanus tea. [1/p: npudop Ban ae
I'paada; OMBITHI IO AICKTPHU3AITIH.

28 |2 I1/p: ccrnenoBanre NpOBOAHUKOB W HETPOBOIHMKOB JIEKTPHUYECTBA.

29 |3 I1/p: UsrotoBnenne Oarapeik.

30 |4 | Pemenme 3a7a4 Ha COCTaBIICHHUE MEKTPUIECKIX CXEM.

31 |5 I1/p: Tlonydenne 31.TOKa B )KUJIKOCTH, IIEKTPOJIN3.

32 |6 I1/p: N3ydyenue paboTsl cBeTO- U HOTO-AMOIA

33 |7 I1/p: Pemenne mpakTHYECKHUX 3a/1a4 HA COCTABJICHUE YICKTPUUYCCKUX CXEM.

34 |8 YerpoiictBo ommetpa. Il/p: U3meperne conpoTHBICHUS pa3IMUHBIX
MTPOBOTHUKOB

35 9 Pemenue 3amau Ha 3axkoH Oma

36 | 10 | Pemenwne 3anau B popmare [TM3A.

37 | 11 | Il/p: 3aHuMaTenbHBIN OIBIT: CEP/IIe Ha OaTapenke

38 | 12 | Il/p: 3aHUMATEIBHBIN OIBIT: BPAIICHHUE KUIKOCTH OT AIEKTPUUYECTBA,
CBETSIIUECS OTYPIIBI

39 |13 | Il/p: UzyueHue pa3audHbIX COCTUHECHUA MPOBOIHUKOB.

40 |14 | Il/p: Pemenune npakTHYECKUX 3a7a4 HA COCTABICHUE IEKTPUUCCKUX CXCM.

41 15 | Pemenue 3a1a4 Ha pacyeT MEKTPUICCKON LIETTH

42 |16 | HecucreMHble eAMHUIBI paOOTHI TOKA. PacyeT CTOMMOCTH AJIEKTPOIHEPTHH

43 | 17 | BBITOBBIC ANEKTPONPUOOPHI, KITACC SHEPrONOTPEOICHUS

44 18 | Il/p: DxcnepuMeHTaNbHOE JOKa3aTeNbCcTBO 3akoHa Jlxoysi-Jlenna.

45 19 | Pewenue 3amau

5. ®u3uka kocmoca (34)

46 1 3akonbl Kenepa. Pemenue 3aqau

47 |2 Il/p: Coznanue snexrponHoii nmpe3entanun «Kocmoc. Mcropus
KOCMOHABTUKHY.

48 |3 Baxxaeiinme acTpoHOMHUYECKUE COOBITHS ToJ1a

6. Marnerusm (54)

49 |1 I1/p: 3yyeHne MarHuTHBIX CBOMCTB pa3an4HbIX BeuiecTs. I1/p: M3yuenne
MarHUTHBIX JJMHUH MOCTOSSHHOTO MarHmTa.

50 |2 Maruutnoe nose 3emiu. Kommnac. Marauro6uonorusi. MarHutHeie Oypu.

DeppOMarHeTUKH.
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51 |3 Cuna JlopeHua. JIBukeHHE 3apsDKEHHOW YacTULBI B OJHOPOJHOM
MarduTHOM IIOJIC. .HIOMI/IHCCLICHL[I/ISI. HOHHpHBIe CHUAHUA.

52 |4 I1/p: Urpa «bamraga o mo0sieM KaMHe.

53 |5 I1/p: Urpa «bamranga o mo0sieM KaMmHey.

7. IlpoexTHas1 neATeIbHOCTD (74)

4 |1 Kak noarotoButs 1 0hOPMHUTH TOKIA?

55 |2 I1/p: BeinonHeHrne MHAUBUYAJIbHBIX U TPYNIIOBBIX IIPOEKTOB.
56 |3 I1/p: BpinonHeHrne MHAUBUYAJIbHBIX U TPYNIOBBIX POEKTOB.
o/ |4 I1/p: BpinonHeHrne MHANBUYAJIbHBIX U TPYNIOBBIX POEKTOB.
58 |5 I1/p: BeinonHeHre MHANBUAYAJIbHBIX U TPYNIIOBBIX IIPOEKTOB.
59 |6 Kynbrypa BeicTymienus. OpaTopckoe HCKYCCTBO.

60 |7 I1/p: 3amura MHIUBUAYAIBHBIX U TPYNIIOBBIX TPOEKTOB.

8. CBeToBblIe siBj1eHMs (64)

61 |1 Panyra. ®u3uka BO3HUKHOBEHUS paayry. X0/ CBETOBOIO Jyda B Karje
JIOMKJIS.

62 |2 I1/p: U3srotoBnenue kaneigockona.

63 |3 I1/p: Pa3noxenne 6enoro cBera.

64 |4 YerpoiicTBo ontuueckux npubopos. M3yuenue ycrpoiicta hoToanmapara.
I1/p: HabnroneHus B MUKPOCKOIT U TE€JIECKOTI.

65 5 I1/p: UccnenoBanue: «JloCTHREHUS U IEPCTIEKTUBBI UCTIOIb30BAHMS
cBeTOoBOM HEeprun COJHIIA YeTIOBEKOM).

66 |6 OnTHYecKre HIUTFO3UH.

9. locTraxenusi coBpemeHHOM pusnku (44)

67 |1 Oxckypeus Ha MecTHYI0 ATC. TToaAroToBKa BBICTYIUIEHUH O JIOCTHKCHHUSIX
COBPEMEHHOU (U3HKH.

68 |2 [IpuMeps TOBapOB, CO3/IaHHBIX C UCITOIB30BAHUEM HAHOTEXHOJIOTHH U
MIPUYMHBI UX YHUKAJIbHBIX CBOMCTB.

69 |3 PazButne Boennol texuuku. 7 Mas - Jlens paano. HoBoctu ¢pusuku.

70 |4 Ceob00Has mema

9 kaacce

Ne Tema Jara

1. BBenenne (54)

1

1

BBoanoe 3anarue. Unctpykrax nmo Th. AGcontoTHast 1 OTHOCUTEIbHAS
MOTPEITHOCTD MPSAMBIX U3MEPEHUM.

Hp: I/ISMepeHI/Ie (bHSH‘ICCKHX BCJIMYMH W BBIYHCJICHUC IIOI'PCITHOCTH.

HOBTOpeHI/IeZ IIJIOTHOCTB, AABJICHUC.

IToBTOpeHue: sHeprus u padora.

bW

IToBTOpeHue: MoJIeKyssipHasi (pU3UKa.

Mexanuka (84)

1

IIp: Onpenenenue yckopeHus cBOOOTHOTO MaJAeHUsI.

IIp: DxcnepuMeHTHI Ha PaBHOYCKOPEHHOE IBHKEHHE.

I[BI/I)KGHI/IC Teja Mo AEHCTBUEM CHIIBI TSXKECTH. baninucTuka.

OO NN OB WIN

Hp: HccnenoBanue 3aBUCUMOCTH JAIbHOCTH MOJIETA OT yrjia K TOPU30HTY.

=
o

I[BI/I)KCHI/IC TeJja M0 HaKJIOHHOM MJI0CKOCTH. I[BI/I)KCHI/IC CUCTEMBI TCJI

-
-

oW iN

Pemienue 3ama4 Ha 3akoHbl HeroTOHA
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12 |7 BpamarensHoe nBmwkenue tBepaoro tena. OdpazoBanue CoHEUHON
CHUCTCEMBI U ITIJIAHCT.
13 |8 Ip: Onpenenenue kodhHUIUEHTA TPEHUS CKOIBKEHUS, )KECTKOCTH

NIPYKUHBI.

3. 3akoHbl coxpaHeHus (64)

14 |1 IIp: DxcnepuMeHTaIbHOE JOKA3aTeIbCTBO 3aKOHA COXPAHEHMSI UMITYIIbCA.

15 |2 Perienue 3a1a4 Ha 3aKOH COXpaHEHUsI UMITYIIbCA

16 |3 Omnpenenenue mepuoJia M 4aCTOTHI KOJICOAHUH MaTeMaTHIeCKOTO
MasiTHHKA, MOMEHTA CHJIBI, ICHCTBYIOIIETO HA PHIYAr.

17 14 IIp: DxcnepuMeHTaIbHOE JOKA3aTeIbCTBO 3aKOHA COXPAHEHUsI SHEPTUU.

18 |5 Perienuie 3a1a4 Ha 3aKOH COXPAHEHUS SHEPTUH.

19 |6 | Pemenue 3a/1a4 Ha 3aKOHBI COXpAaHEHHS MOBHIIIEHHON CIIOHOCTH

4. Pabora u yHeprus (54)

20 |1 Ip:Onpenenenue padOThI CHIIBI YIIPYTOCTH IIPH MOIBEME T'py3a C
MTOMOTIBIO TIOABIYKHOTO HMIJTM HEMOJBMIKHOTO OJI0Ka, paOOTHI CHUJIBI TPEHHSL.

21 |2 IIp: Onpenenenne onTUUECKON CUITBI COOMpPAIOIIEH JTUH3BI.
DKcrepUMeHTaIbHBIC 3aaHus 2-T0 Tumna. VcciaenoBanue 3aBUCUMOCTH
CHJTBI YIIPYTOCTH, BO3HUKAOIIEH B IMPY)KUHE, OT CTETIEHH JIe(hOpMarIuu
TIPY>KUHBI.

22 |3 Pemenue 3amannii 6a30BOro ypoBHsI 10 TeMe « [enIOBbIC SIBICHUS

23 |4 Pemenue 3amaq Ha Temy «KonebaHnust 1 BOJTHBD)

24 |5 | [p: MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI

HOPMAJIBHOTO JIaBJICHUS, 3aBUCUMOCTH TIEpHUO/Ia KoJieOaHu
MaTEMaTHYECKOr0 MasTHHUKA OT JUIMHEI HUTH.

5. DuekTpomaruutHblie siBjaeHus (104)

25 1 IIp: UccnenoBanne 3aBUCUMOCTH CUJTBI TOKA, BO3HUKAOIICH B
MIPOBOJHMKE, OT HANPSKEHHS Ha KOHIIAX MPOBOJHHUKA, CBONCTB
M300pakeHMs, MOJTYYEHHOTO C ITOMOTIIBIO COOMpAIONIel JTUH3HI.

26 |2 IIp: Onpenenenue AMEKTPUUECKOTO COTIPOTUBIICHUS Pe3UCTOpa, PAOOTHI
ANIEKTPUUECKOT0 TOKA, MOLTHOCTH AJIEKTPUYECKOTO TOKA.

27 |3 IIp: DkcnepumeHTalbHbIE 3a1anus 3-ro Tuna. [IpoBepka 3akoHa
MOCJIEI0BATEIBHOIO COSTMHEHHS PE3UCTOPOB TS IEKTPUUYECKOTO
HanpsHKEHUs, 3aKOHA TapasuIeIbHOTO COEIMHEHUS PE3UCTOPOB Ui CUJIbI
AIIEKTPUUECKOTO TOKa

28 |4 Pemenue 3amannii 6a30BOro ypoBHsI 10 TeMe «DJICKTPOMarHUTHBIE
SIBIICHUSD)

29 |5 CocTaBiieHHE YKBUBAJICHTHON CXEMBbI

30 6 Pacuer anexrpuyeckux nemnen

31 |7 IIp: Onpenenenne KI1JI GbITOBBIX 21eKTpOnprOOpOB

32 8 Pemenne 3ananuit 6a30Boro ypoBHsi 1o TeMe «KBaHTOBbBIE SIBJICHUSD

33 9 Pemenue kauecTBEHHBIX 3a1a4.

34 |10 | CeobooHnas mema

Cnoco0Obl OLleHKH YPOBHS JOCTHKEHUS 00yYAKO N XCS

KauectBo NOATOTOBJICHHOCTHU YHAIIUXCA ONPCACIIACTCA KAUCCTBOM BBITIOJIHCHHBIX UMU pa60T.

KpI/ITepI/IeM OLCHKU B JJAHHOM CJIy4ac ABJISICTCA CTCIICHDb OBJIAJICHUA HABbIKAMU pa60TBI,

CaMOCTOATCIBHOCTh U 3aKOHYCHHOCTD pa6OTBI, TIMATCIIBHOCTD DKCIICPUMCHTA, HAYYHOCTH IMpeaIaracMoro
peIICHUA HpOGJICMLI, BHEIITHUM BUJ U Ka4€CTBO pa6OTBI npn60pa NI MOIACIIN, COOTBCTCTBUC

HCCIIeIOBAaTENbCKON paboThl TpeOyeMbIM HOpMaM U MpaBuiiaM 0(OpMIICHUSL.
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[oompurensHO GOPMOI OLIEHKH TPYA yUAIUXCS SBISETCS IEMOHCTPAIUS paOOT, BBITOJIHEHHBIX
y4YalIMMUCS U BBICTYIUIEHUE C pe3yJabTaTaMM UCCIEIOBAaHUM Iepe]l pa3InuHbIMU ayIUTOPUSIMH (B Kilacce, B
CTapIIMX U MIIAJIIIUX KIaccax, yYUTEIIMH, NIeIaroraMu JIOTIOJIHUTEIILHOTO 00pa30BaHusl) BHYTPH IIKOJIBIL.

Pabota ¢ yueOHBIM MaTepHaIoM pa3Ho0Opa3HbIX (HOPM JaeT BOZMOKHOCTh KAKAOMY MX YUAITUXCS

MPOSIBUTH CBOM CLIOCOOHOCTH (B 00JIaCTH CHCTEMATU3aIluN TEOPETUYECKUX 3HAHHM, B 00JIACTH PELIeHHUs
CTaH/JapTHBIX 3aJ1a4, B 00JIaCTH PELICHUS HECTAHIapTHBIX 3aj1a4, B 00JIACTH UCCIIEI0BaTEIbCKON pabOThI U
T.1.). CuTyanuu ycrnexa, Co3/1aolue MoI0KUTEIbHYI0 MOTUBALUIO K A€ATE€IbHOCTH, SBISIOTCS BaXKHBIM
(axTopoM pa3BUTHs TBOPUYECKUX U MO3HABATEIHHBIX CIIOCOOHOCTEN yJaITXCs.
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