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MBOY OOII ¢c. Komaposka
: E.B. Ko63aps

PABOYAS ITPOI'PAMMA
JOTIOJTHUTENILHOTO 00pa30BaHus
IlenTpa ecTeCTBEHHO-HAYYHOW M TEXHOJIOTUYECKON HAIIPaBICHHOCTEN
«Touka pocra»
«Du3MKa B 3aJ1a4axX U SKCIIEPUMEHTAX



IMosicHuTEIBLHAA 3aIIHNCKA

duznueckoe 0Opa3zoBaHUE B CUCTEME OOIIETO U CPETHEro 00pa3oBaHUs 3aHUMAET OAHO U3
BEAyIIUX MecT. SIBisisich (yHIAaMEHTOM HAy4YHOTO MHUPONOHUMAHMSA, OHO CIIOCOOCTBYET
dbopMuUpOBaHUIO 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO IO3HAHUS OKPY’KAIOIIEro MHpa,
(dyHIaMEHTAIBHBIX HAyYHBIX TEOPUH M 3aKOHOMEPHOCTEH, (OPMHPYET y ydaluxcs yMEHUs
HCCJIEJIOBATh U OOBACHATD SBJICHUS MPUPOABI U TEXHUKH.

Kak mkonbHbIl peamer, pusnka ob1agaeT orpoOMHBIM TYMaHUTAPHBIM ITOTEHIIHAIOM, OHA
aKTUBHO (QOpPMHUpYET HUHTEIUICKTyaJlbHble ¥ MHPOBO33PEHUECKHE KadecTBa JIMYHOCTH.
Juddepenumanus npeamnogaracT Takyro OpraHU3aIHIo mpouecca 00y4eHus, KOTopasi yYUThHIBaeT
WHAMBUIyaJIbHbIE OCOOEHHOCTH YYalllUXCsl, X CIIOCOOHOCTU U MHTEPECHI, JIMYHOCTHBIN OIBIT.
Huddepenumanuss oOyueHust (PHU3MKE IMO3BOJSIET, C OMHOM CTOPOHBI, OOECHEYUTH 0a30BYIO
MOJTOTOBKY, C JPYrol — YIOBIETBOPUTH MOTPEOHOCTH KaXKJIOTO, KTO MPOSBISAET UHTEpPEC U
CHOCOOHOCTH K MPEAMETY U BBIXOJHT 332 PAMKH U3yUeHHsI (PU3UKH B IMIKOJIBHOM Kypce.

Pabouas nporpamma 3aHsATHII BHEYPOUHOH AesITeNbHOCTH 10 Gusnke «PU3MKa B 3a/1a4axX U
HKCIIEPUMEHTAaX» TpeIHa3HaueHa JUIsi OpraHu3aluyd BHEYPOUHOU JesTenbHOCTH «Touka pocTa»
obyuaromuxcs 7-9 kmaccoB MBOY OOIII ¢. KomapoBska.

Cpok peanu3zanuu rnporpammsl: 1 rog. 7 kinacc — 684., 8 kiacc — 68 4., 9 knacc — 34 u.

[JanHas nmporpamma no3BoJsieT 00y4aroIuMCcs 03HAKOMUTBHCS ¢ METOAMKON OpraHu3aluy U
NPOBENICHHUS HKCIIEPHUMEHTAIBHO-UCCIIEA0BATEIbCKOM JEATEIbHOCTH B COBPEMEHHOM y4eOHOM
nporecce 1o ¢pu3rke, 03HAKOMUTHCS CO MHOTMMH MHTEPECHBIMU BOIIPOCaMU (PU3UKU Ha JTaHHOM
sTane OOy4eHHs, BBIXOMAUIMMU 34 PAaMKU UHIKOJBHOW MPOrpaMMbl, PACHIMPHUTH LEIOCTHOE
NpeIcTaBIeHUe O TmpobieMe [aHHOW HayKu. OKCHepUMEHTalbHas JesATeNbHOCTh Oyner
CIOCOOCTBOBATH PA3BUTHIO MBICIUTEIBLHBIX ONEpaLuii U 00IIEMY HHTEIJUIEKTYaIbHOMY Pa3BUTHIO.

He menee BaxHBIM (paKTOPOM peasM3allii JAHHOM MPOrpaMMbl SIBISIETCS CTPEMIICHUE
pPasBUTh y YYAaIlIUXCS YMEHHE CaMOCTOSTENBHO padoTarh, Aymarh, SKCIEPUMEHTHPOBATH B
yCIIoBUsAX Jabopatopun 1eHTpa «Touka pocTay, a Takke NMPUMEHSATh MOJYyYEHHbIC 3HAHUS IS
pelIeHus KaueCTBEHHBIX, KOTMYECTBEHHBIX U SKCIIEPUMEHTAJIBHBIX 33124 PA3TUIHON CIIOKHOCTH.
ConepkaHue MTPOrpaMMbl COOTBETCTBYET MO3HABATENbHBIM BO3MOXKHOCTSIM IIKOJBHUKOB U
NPEAOCTABIET UM BO3MOXXHOCTh paboTaTh Ha ypOBHE MOBBINICHHBIX TPeOOBaHMIA, pa3BUBas
y4eOHYI0 MOTHBAIIHIO.

Oco0eHHOCTBIO JAHHOM MPOTPaMMBI SIBIISIETCS TO, UTO:

® OHA HalpaBlieHa Ha JIOCTIKEHHE OOyYaroUIMMHCS B OOJNBIIEH CTENEHH JMYHOCTHBIX U
MeTanpeAMETHBIX PE3yIbTaTOB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOCHHOCTEN yUaIuxcs;

® [IOCTETIEHHO BBOAMTCS MPOEKTHAsl JAEATENbHOCTh — OT MHUKPO-TIPOEKTOB B 7 KJlacce J0
WH/IMBUIYaIbHBIX TIPOCKTOB B 9 KItacce;

e yacTh y4eOHOTO BpeMEHH OTBEJCHA Ha pelieHue 3a1a4d B popmate PISA.

Peanu3zanus nporpammsl odecrieyuBaeTcss HOPMATHBHBIMHM JOKYMEHTAMU:

1. ®enepanbupliii 3aKk0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccwuiickoii deneparm» (¢ u3M. u j1o1., BCTyt. B cuity ¢ 01.09.2020).

2. Tlacnopt HanmoHanbHOTO mpoekra «OOpasoBanue» (yTB. mpesunuymoMm Coera mpu

IIpesunenre PP mo crparernyeckoMy pas3BUTHIO M HAIMOHAIBHBIM IPOEKTaM, IPOTOKOI OT
24.12.2018 Ne 16)

3. TocynapctBennas nporpamma Poccuiickoit @enepannn «Pa3sutue o6pazoBaHus» (yTB.
[Tocranosnenuem IlpaButensctBa PP or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEP)KICHUH TOCYJapCTBEHHOM mporpammbl Poccuiickoit denepanmu «Pa3sutne 00pa3oBaHUsD).

4. Tlpodeccuonansubiii cranmapt «llemaror (memarormdeckas —IesSTEIBHOCTH B
JOIIKOJIbHOM, HayaldbHOM OOIIEeM, OCHOBHOM 0O0IIeM, cCpeaHeM o0IieM o0pa3oBaHUM),
(BocmuTarenb, yunutenb)» (ped. ot 16.06.2019) (IIpukaz MunuctepcTBa Tpyaa M COLMAIBHON
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3amuTel PO ot 18 oxTsa6ps 2013 r. Ne 544H, ¢ u3MEHEHHUSMHU, BHECEHHBIMH IPUKA30M
Munucrtepcta Tpyna u conzamuthl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Meroguueckue peKOMEHAALMH MO  CO3JaHUI0 U (PYHKIHOHUPOBAHUIO B
0011e00pa30BaTeNbHBIX OPTaHU3aAIMAX, PACIOIOKEHHBIX B CEIBCKOH MECTHOCTH W MaJbIX
ropojiax, MeHTPOB 00pa30BaHUSI €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HAIPaBICHHOCTEH
(«Touka pocta») (YTBepkAcHbI pacnopsbkeHHMeM MuHucTepcTBa npocBenieHus Poccuiickoin
Ddenepanun ot 12 stuBaps 2021 1. Ne P-6)

Heas u 3apaun

Onupasch Ha HMHIUBUIYyaJbHble OOpa30BaTEIbHbIE 3AIPOCHl U CIOCOOHOCTH Ka)JI0To
peOeHKa pU peannu3aluy MporpaMMbl BHEYPOUHOIL JesiTeaIbHOCTH 1o ¢pu3uke «Dusuka B 3a1auax
Y DKCIIEPUMEHTAX», MOKHO JIOCTHYb OCHOBHOM LeJIH - PAa3BUTh y 00y4alOIIUXCHA CTPEeMJICHHE
K JajJbHeHlIeMy CaMOOINpeIeIeHHI0, HHTELICKTYaJlbHOH, HAYy4YHOH W MPAKTHYEeCKO#
CaMOCTOSAITeIbHOCTH, I103HABATE/ILHON AaKTHBHOCTH.

Jis peanuszauuu nesnei Kypca TpeOyeTcs pelleHHe KOHKPETHBIX MPAaKTHYEeCKHX 3ajiad.
OcHOBHBIC 321244 BHEYPOYHOM AeSITEILHOCTH 10 PU3MKH:

* BBIBJICHHE MHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH yualiumxcs K
PAa3IMYHBIM BUAAM ACATCIIBHOCTH;

® q)OpMI/IpOBaHI/Ie MMpEACTABJICHHA O SABJICHUAX U 3aKOHAX OKPYKAIOLICTO MHUpPA, C KOTOPBIMU
MIKOJBbHHUKH CTAJIKMBAKOTCA B HOBCCﬂHeBHOﬁ KHU3HHU,

® (l)OpMI/IpOBaHI/Ie IpeaACTaBICHUA O HAYYHOM METOAC IIO3HAHUSA,
® pa3BUTUC UHTEPECA K HCCHCEOB&TCHBCKOfI JCATCIIBHOCTH,
® pa3BUTHUEC OIIBITA TBOp‘lCCKOﬁ ACATCIIBHOCTH, TBOPYCCKHX CHOCO6HOCT€I71;

®* Pa3BUTHUC HABBIKOB OpraHu3aliiyd HAYYHOI'O Tpyaa, pa6OTI>I CO CJIoBapsiMu H
OHIIUKJIONCINAMU,

* CO3/JaHME YCJIOBMM JUId pealu3allud BO BHEYpPOYHOE BpeMs NPUOOPETEHHBIX
YHHUBEPCAITBHBIX YUYEOHBIX NEHCTBHUI B ypOUHOE BpEMsI;

* pa3BuTHE oOMmbITa HEPOPMAIbHOIO OOIIEHMS, B3aUMOICHCTBUS, COTPYIHHUYECTBA;
pacupeHre paMoK OOIIEHUS ¢ COLIUYMOM.

* (hopMHUpOBaHNE HABBIKOB MOCTPOEHUS (PU3MUECKUX MOJIENEH U ONpeaesieHus] TPaHul] X
MPUMEHUMOCTH.

* COBEpPIICHCTBOBaHNE YMEHUMN MPUMEHTHh 3HAHUS MO (U3MKE 1JIsi OOBSCHEHUS SBICHHM
IPUPOJIbI, CBOMCTB BEIIECTBA, PELICHUs (PU3NYECKUX 3a]a4, CAMOCTOSTEIHHOTO NPHOOPETEHUS U
OLICHKHM HOBOM uHpopManuu (U3NYECKOTO COJIEP)KaHUS, HCIOIb30BaHUS COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTHIA;

* HUCIOJb30BaHHE MPUOOPETEHHBIX 3HAHUM W yMEHHMM JUIsl pelleHus NpPaKTUYECKUX,
JKU3HECHHBIX 3a]1a4;

¢ BKJIFOYCHUC yUallluXCHd B pa3H006pa3Hy10 ACATCIBHOCTB: TCOPCTUICCKYHO, IIPAKTUYCCKYHO,
AHAJIUTUYCCKYIO, TIOMCKOBYIO,

* BBIpabOTKa TMOKMX YMEHHWH MEPEHOCHTh 3HAHMS M HAaBBIKM Ha HOBBIE (popMbl ydeOHOM
paboTHI;

* pa3BUTHE COOOPA3UTENBLHOCTH U OBICTPOTHI PEAKIUHU MPH PEIIEHUU HOBBIX Pa3IUYHBIX
(u3nUeCKHX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOH e TeNbHOCTHIO.

I[Inanupyemble pe3yibTaThI

JlocTikeHne IMUIaHUPYEMBIX PE3YJIbTATOB B OCHOBHOM IIKOJE MPOUCXOAUT B KOMILIEKCE
WCIIOJB30BaHUsA  YETBIPEX MEXKIUCUUILUIMHAPHBIX yqe6HI>IX nporpamMmm («q)OpMI/IPOBaHI/Ie
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YHHMBEPCAJIbHBIX Y4eOHBIX AercTBUil», «Dopmupoanne UK T-KoMIeTeHTHOCTH 00yUaromuxcs,
«OCHOBBI y4eOHO-UCCIIEIOBATEIIBCKOM M TMPOEKTHON NEATeTbHOCTH», «OCHOBBI CMBICIOBOTO
YTEHUS ¥ pa0OTHI C TEKCTOM») U YI€OHBIX IMTPOTPAMM I10 BCEM MPEAMETaM, B TOM YHCIIE IO PUBHKE.
[Tocne u3ydenust mporpaMmbl BHEYPOUHO AesiTeTbHOCTH «DHU3KKa B 3a/1a4aX M SKCIIEPUMEHTAX)
oOyyaromuecs:

* CHCTEMATU3UPYIOT TEOPETUYECKUE 3HAHUSA W YMEHHS MO PEIICHWI0 CTAaHIAPTHBIX,
HECTAH/IAPTHBIX, TEXHUUECKUX U OJIMMIIUAAHBIX 33]1a4 Pa3IuYHbIMU METOIAMH;

® Bpra60TaI-0T I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ CTHUJIb pEHICHUSA (bl/ISI/I‘IeCKI/IX 3aJa4.

¢ COBCPHICHCTBYIOT YMCHUSA HA MPAKTUKEC IMOJIB30BaATHCA HpI/I60paMI/I, MMPOBOAUTH U3MCPCHUSA
Gu3nUeCcKuX BEJWYHMH (ONPENENATh IEHY JICJCHHs, CHUMATh MOKa3aHWs, COOIONATh MpaBHiia
TEXHUKH 0€30MaCHOCTH);

* HayJaTcs MOJIb30BaThCs MPUOOpPaMu, ¢ KOTOPBIMH HE CTAJKMBAIOTCS HAa ypOoKax (PU3UKH B
OCHOBHOM IITKOJIE;

* pa3paboTalOT M CKOHCTPYHPYIOT NMPHOOPHI M MOJENTH JUIS IMOCHeqytomeld padoThl B
KabuHeTe (PU3MKH.

* COBEPILICHCTBYIOT HABBIKM IHCbMEHHOM M YCTHOM peuYd B IMPOLECCE HalNCaHUs
UCCIIEIOBATEIbCKUX Pa0OT, HMHCTPYKUMH K BBIMOJIHEHHBIM MOJENSAM U Hpubopam, IpH
BBICTYIUICHUAX Ha HayYHO — MPAKTUYECKUX KOHPEPEHUUAX PA3IUYHbIX YPOBHEH.

* ONpEAETAT NajbHENIIee HalpaBlIeHUE PAa3BUTHUS CBOUX CIIOCOOHOCTEH, cepy HaydHBIX
MHTEPECOB, ONPEICIATCS C BBIOOPOM JalbHEHIIEro 00pa3oBaTeIs-HOr0 MapuIpyTa, JalbHEHIIero
npoduiis 00y4eHuUs B CTapIICH HIKOJIE.

Ilpeomemnvimu pezynromamamu nporpaMMbl BHEYPOUHOU JIEATEIBHOCTH SABIISIIOTCS:

OOyuaromuiicss MOIXYYUT BO3MOXKHOCTH JUIsl (POPMHPOBAHMS CIEAYIOMIMX MPEAMETHBIX
pe3yabTaToB:

® 3HAaHUS O MPHUPOJAE BAKHEUIINX (PU3NUECKHX SBICHUI OKPY)KAIOIIET0 MUPa U TOHUMaHHE
CMBbIcTa (U3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b N3YUEHHBIX SIBICHUN;

® yMEHHSI MOJIb30BATHCS METOAAMH HayYHOTO MCCIIEIOBAHUS SABJICHUN MPUPOADBI, TPOBOIUTH
HaOMIOCHNS, IJTAHUPOBATh U BHITIOJIHATH SKCIIEPUMEHTHI, 00pa0daThIBaTh Pe3yNIbTaThl H3MEPEHHH,
MPEICTABIATh PE3yAbTaThl U3MEPEHUN C TOMOIIIbIO Tabmuil, rpa@uKoB U Gopmyl, OOHAPYKUBATH
3aBHCUMOCTU MEXy (PU3NUECKUMHU BETMYMHAMHU, OOBSICHATH TOTYYEHHBIC PE3YJIbTATHI U JENaTh
BBIBOJIbI, OLIEHUBATh TPAHMIIBI TIOTPEUTHOCTEN PEe3yNbTaTOB U3MEPEHHI;

® yMEHHSI IPUMEHSATH TEOPETUYECKUE 3HAHUS 10 (PH3MKE HA TPAKTHKE, perarh (Gu3nuecKue
3a/1auy Ha IPUMEHEHUE MOJIYYEHHbIX 3HAHUH;

® YMEHUSI U HABBIKU ITPUMEHSITH TIOTYYCHHBIE 3HAHUS JIJIS1 00BSICHCHHSI IPUHITUTIOB JICHCTBHS
BOXKHEUIINX TEXHUYECKHX YCTPOMCTB, PELICHUS MPAKTUYECKUX 3a/]a4 MOBCEIHEBHOW KU3HH,
oOecrieueHrs 0€30MACHOCTH CBOEW XU3HHU, PAallMOHAIBHOTO IMPUPOAONOIL30BAHUS M OXpaHbI
OKPY’KaIoIlEel CPebl;

¢ hopmupoBaHue yOSKICHUS B 3aKOHOMEPHON CBSI3U M TIO3HABAEMOCTH SIBICHUI MPUPOJIBI,
B OOBEKTUBHOCTH HAYyYHOTO 3HAHMS, B BHICOKOM IIEHHOCTH HayKH B Pa3BUTHM MaTepUaJbHOU U
JlyXOBHOM KyJIBTYPBI JIIOIEH;

® pPa3BUTHE TEOPETUUECKOTO MBILIUIEHUS] HA OCHOBE ()OPMUPOBAHUS YMEHUI yCTaHABIUBATh
(bakThl, pa3iauyaTh IPUYUHBI U CIEICTBUS, CTPOUTH MOJEIHU U BBIIBUTaTh TUIIOTE3bl, OTHICKUBATh
U (hopMynupoBaTh J0Ka3aTeIbCTBA BBIIBUHYTHIX THIIOTE3, BHIBOJUTH U3 JKCIIEPUMEHTAIBHBIX
(haKTOB U TEOPETUUECKUX MOAeNIeH (pr3ndecKue 3aKOHbI,

® KOMMYHUKaTHUBHBIE YMEHHA: JOKJIAJbIBaTh O pe3ylbTaTaX CBOETO HCCIIeI0BaHMUs,
y4acTBOBaTh B JMCKYCCHUH, KPATKO M TOYHO OTBEYaTh HA BOMIPOCHI, HUCIIOJIBb30BATh CIPABOYHYIO
JUTEpaTypy U Ipyrue UCTOYHUKU MH(POPMAITIH.
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Memanpedmemmuvimu pezyrvmamamu IPOrpaMMbl BHEYPOUHO 1E€ATENBHOCTH SBISIFOTCS:

OOyyaroImuics MoIy4uT BO3MOKHOCTb Ul (POPMUPOBAHUS CIEIYIOLUX METApeIMETHbIX
pE3yJIbTaTOB:

® OBJIQJICHUE HABBIKAMH CaMOCTOSTEIBHOTO MPUOOPETEHUs] HOBBIX 3HAHWW, OpraHU3aluu
y4eOHOH JesATEeIbHOCTH, IOCTAaHOBKH LeNeH, IJaHUPOBAaHUS, CAMOKOHTPOJIS U  OLEHKH
pE3yJbTaTOB CBOEH JEATEIBHOCTH, YMEHHUAMH IIPEABUIECTH BO3MOXKHBIC pPE3yJbTaTbl CBOMX
JIEHICTBHI,

® [[OHUMaHKE PA3NINYUNA MEXJTY UCXOAHBIMU (PaKTaMH U TMIIOTE3aMHU AJIS UX OObSCHEHMS,
TEOPETUUECKUMU MOJIEIISIMUA U peajbHbIMU OOBEKTaMU, OBJIAJICHIE YHUBEPCAIbHBIMU yUeOHBIMU
NeHCTBUSAMU Ha NMpUMepax TMIoTe3 A OOBbsICHEHUS U3BECTHBIX (PAKTOB M HKCIIEPUMEHTAIbHOM
IPOBEPKHU BBIIBUTAEMBIX THIIOTE3, pa3pabOTKHU TEOPETHUECKUX MOJIENIECH TPOIIECCOB WIIH SIBJICHHIA;

¢ hopmMupoBaHKE YMEHHUI BOCIPUHUMATH, IepepadaThIBaTh U MPEABSIBIATE HHPOPMALIUIO B
CJIOBECHOM, 00pa3HOM, CUMBOINYECKOH (hopMax, aHAIU3UPOBATh U NepepadaThIBaTh MOTyUYECHHYIO
MH(GOPMAIMIO B COOTBETCTBUM C MOCTAaBJIEHHBIMH 3aJjadyaMH, BBIJIEISITH OCHOBHOE COJEp>KaHUE
IIPOYUTAHHOI'O TEKCTA, HAXOAUTDH B HEM OTBETHI HA ITOCTABIICHHBIE BOIIPOCHI U U3J1ararh €ro;

® [IpUOOpPETEHUE ONbITA CAMOCTOSTEIBHOIO IMOMCKA, aHaju3a U OTOOpa MHQPOpPMALUH C
HCIOJIb30BaHUEM Pa3IMUHBIX HCTOYHUKOB U HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH [T pellieHus
[I03HABaTEJIbHBIX 3a7ay;

® pa3BUTHUE MOHOJIOTMYECKOM M [IUAJOTMYECKON pe4YH, YMEHUs BBIPAXKATH CBOU MBICIIH,
CIIOCOOHOCTH BBICIYHIMBAaTh COOECETHUKA, MOHMMAaTh €ro TOYKY 3pEHHMsI, NPU3HABaTh IPaBO
JPyroro 4ejoBeKa Ha MHO€ MHEHMUE,

® OCBOCHME NPUEMOB JEHCTBUN B HECTAHAAPTHBIX CUTYALUAX, OBIAJACHUE DBPUCTUYECKUMU
METOJlaMH pelleHHsl IpobieM;

e hopmupoBaHUe yMeHUI paboTaTh B IPyHIE C BHIIOJIHEHUEM pPa3IM4YHBIX COLMAJIbHBIX
pOJIeH, IPENICTABIATh U OTCTAaUBATh CBOU B3IJIS/IbI U YOSIKICHHUS, BECTH AUCKYCCHIO.

PeryasituBubie YVY]]

OOyyaromuics: MOXYYUT BO3MOXHOCTB JJIST (DOPMHUPOBAHMS CIEIYIOIINX PETyISTHBHBIX
YVII.

e YMEHME CaMOCTOATENIBHO ONPEAEIATh eI 00yueHHsl, CTaBUTh U (HOpMYIHPOBaTh HOBBIE
3amauyil B y4u€0e M TO3HABaTENbHOW JEATETHbHOCTH, Pa3BHBAaTh MOTHUBBI M HHTEPECHl CBOEH
MIO3HABATEIbHOU JEATEIBHOCTH.

e YMEHHE CaMOCTOATEIHHO IUTAHUPOBATh TYTH JOCTHKCHHS IIEleid, B TOM YHCIE
aJbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3ppeKkTUBHBIC CIOCOOBI PEIICHUS YICOHBIX U
TI03HABATEIbHBIX 33/1a4.

e YMEHHE COOTHOCUTH CBOU ACHCTBHS C IUIAHUPYEMBIMH pPe3yibTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOEH JAESITENTbHOCTH B MpPOLECCe IOCTHKEHUS pe3yibrara, ONpenessTh CIHOCOObI
NEHCTBUI B paMKaxX MpPeIIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JIECUCTBUS B
COOTBETCTBUH C U3MEHSIOIEHCS CUTyaIHEM.

e YMEHME OLICHUBaTh IPABUIBHOCTh BBINOJHEHHMS Y4e€OHOM 3ahaud, COOCTBEHHBIE
BO3MOYKHOCTH €€ PELICHU.

e Briajienne ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKH, TPUHSATHUS PEIICHHUIA M OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOM M MO3HABATEIILHON JESTETHHOCTH.

ITo3naBarenbHble YVY]]

OOyuaronuiicss MOTYYUT BO3ZMOXKHOCTH JUIsl (POPMHUPOBAHUS CIEIYIONINX TO3HABATEIBHBIX
YVII.

e YMEHHE ONpenessaTh TOHATHS, CO3[aBaTh OOOOIICHUS, YyCTaHABIMBaTh aHAJIOTHH,
KIIACCU(UITUPOBATh, CAMOCTOSTEIILHO BBHIOMPATh OCHOBAHMS U KPUTCPUU IS KiIacCU(DUKAIINH,
YCTAHABIWBaTh TMPUYMHHO-CICACTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE  PaCCYXJICHHE,
yMO3aKJIIoueHue (MHAYKTUBHOE, IETyKTUBHOE, IO AHAJIOTMH) U JIeJaTh BHIBOBI.
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o YMmeHUe Co3aaBaTh, IPUMCHATH U HpCO6p330BI>IBaTI> 3HAaKH U CMMBOJIbI, MOACIIN U CXEMBbI
AJId pCHICHU A y‘-IGGHI:IX 1 IIO3HAaBaTCIBHBIX 3a1a4.

o CMBICIIOBOE YTEHUE.

.CDOpMI/IPOBaHI/Ie U Pa3BUTUC SKOJOIMYCCKOIO MBIINUICHUA, YMCHUC MNPUMCHATHL €ro B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ, COHHaHBHOﬁ IMMPAKTHUKE U HpO(i)eCCI/IOHaHLHOﬁ OpHUCHTAalHU.

e PazBuTHie MOTHBALlUM K OBJIAJICHUIO KYJIBTYpPOM AKTMBHOI'O MCIIOJIB30BAaHMs CIOBapeu U
JPYTUX IIOUCKOBBIX CUCTEM.

Kommynukarusubie YY/]

e YMEHHME OpraHU30BbIBaTh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO IESTEIBHOCTh C
YUUTEJIEM U CBEPCTHUKAMU; paboTaTh MHAMBUIYAJIBHO U B IPYMIE: HAXOAUTH 00IlIee pelIeHre u
pasperniath KOH(QJIMKTHl HA OCHOBE COIVIACOBAHMS MO3ULMIA U yuéTa UHTEPECOB; (POPMYIUPOBATh,
apryMeHTHPOBaTh U OTCTaUBaTh CBOE MHEHUE.

e YMEHHE OCO3HAaHHO WCIOJIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJayeu
KOMMYHHKalIUW IJI1 BBIPAXKCHUA CBOUX UYBCTB, MBICIIEH U HOTp€6HOCTeI\/II JJId TUTaHUPOBAHUA U
pEeryasilii CBOEH JESITENbHOCTH; BJIAJICHUE YCTHOW M NMUCBMEHHOM PEYBIO, MOHOJIOTHYECKOMU
KOHTEKCTHOM pEYbIo.

e DopMHUpPOBaHHME W  DPAa3BUTHE  KOMIIETEHTHOCTH B  OOJACTM  MCIIOJIb30BAHUS
MH(OPMaAIIMOHHO-KOMMYHHKAIIMOHHBIX TexHoioruil (nanee — UKT).

JIuunocmuvimu pe3ynvmamamu NporpaMMbl BHEYPOUHOH JESITEIBHOCTH SBISIOTCS:

OOyyaroImuiicsi MOJyYUT BO3MOXKHOCTH JJIsi (POPMUPOBAHMS CIEAYIOLUIMX JHUYHOCTHBIX
pEe3yIBTaToB:

® Pa3BUTUC ITO3HABATCIIBHBIX MHTCPCCOB, NMHTCIUICKTYAJIIBHBIX U TBOPUCCKUX CHOCO6HOCT€I\/'I;

® yOXKAEHHOCTh B BO3MOXKHOCTH IIO3HAHHS MPHUPOIbI, B HEOOXOIMMOCTH pPa3yMHOTO
HUCIIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ HAayKn U TEXHOIOT I JJIsL ,Z[aJ'II)HCI\/JIIHGFO Pa3sBUTHUA YCJIIOBECYCCKOTO
00IIecTBa, yBa)XEHHE K TBOPIIAM HAyKHM M TEXHHKH, OTHOIIEHWE K (PU3MKEe KaKk K DJIEMEHTY
0011eYeI0BEYECKON KYIBTYPHI;

® CaMOCTOSATEIBHOCTh B IPUOOPETEHUHU HOBBIX 3HAHUN U NPAKTUYECKUX YMEHUH;

® 'OTOBHOCTB K BI)IGOpy JKU3HCHHOI'O ITYTHU B COOTBETCTBUU C CcOOCTBEHHBIMHA HHTCpECaMHU U
BO3MOXXHOCTSIMU;

® MOTHBAIMsI 00Pa30BaTEIbHON JIESTEIBHOCTH Ha OCHOBE JTMYHOCTHO OPHEHTHPOBAHHOTO
HO/IXO0/1A;

¢ hopMuUpoOBaHKE IIEHHOCTHOTO OTHOIIEHUS APYT K JPYTY, K YIUTEII0, K aBTOpPaM OTKPBITHIA
U U300peTeHnH, K pe3ynbTaraM o0ydeHusl.

TemaTnueckoe NJIAHUPOBAHUE

7 xymacc
Ne Ha3Banue pa3aesa, TeMbl Koawsecrso Teopust IMpakTuka
4acoB
1 BBenenue 4 2 2
2 ®dusnka u BpeMeHa roja: Ousnka oceHpo. | 3 1
3 [IepBoHauanbHbBIE CBEACHUS O CTPOCHUH 4 2
BEIIeCTBA

4 Bsaumopeiictue el 8 2 6
5 Pa3 3agauka, 1Ba 3aauKa 4 4 0
6 ®wusnka u BpeMeHa roga: Ousnka 3uMoit. | 2 1 1
7 Cwuiibl B ipuposie 11 5 6
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8 Pa3 3amauka, aBa 3amauka 4 2 2
9 JlaBieHue 6 2 4
10 ®dusuka u BpemeHa roja: Ousnka BeCHOU. | 3 1 2
11 OHeprus 12 5 7
12 DU3UKHU U JIUPUKU 4 2 2
13 ®duzuka 1 BpemeHa roja: Ousnka JeToMm. 2 1
UTOIrO 68 31 37
8 xiacc
KosmmuectBo
Ne Hassanue pasgesa, TeMbl 4aCOB Teopus IIpakTuka
1. duszuka u BpeMeHa roja (IoBTOPEHHE) 8 5 3
2. | IIpoekTHast AesITETHHOCT 1O (PHU3HKE 7 3 4
3. | MonekynspHas ¢pusuka 11 7 4
4. | ®dusuka 1 AEKTPUIECTBO 19 8 11
S. ®dusuka Kocmoca 3 1 2
6. Maruetusm 5 ? 3
7. | [IpoekTHas nesATeIbHOCTD 7 2 5
8. CBeTOBbIC SIBJICHUS 6 2 2
9. | HoctmxeHHs COBpEeMEHHON (HU3UKH 2 3 1
UTOro 68 33 35
9 knacc
KosmmuecTBo
Ne HasBanmue pasiesa, TeMbl 4acoB Teopus IIpakTuka
1 Bsenenue 5 4 1
2 MexaHuka 8 4 4
3 3aKOHBI COXpaHEHHS 6 4 2
4 Pabora sHeprus 5 2 3
5 DNIEKTPOMArHUTHBIE SIBJICHUS 10 6 4
UTOro 34 20 14

Conep:xaHue NporpaMmmsl

7 kaacce

TEMA 1. BBEJEHUE (44)
Teopus-24. BBogHoe 3ansaTHe. IHCTpYKTaX 10 OXpaHe Tpyda Ha 3aHATUAX. [lone3Hble cChlIku
no ¢usuke B MHTepHET. MeToanl n3ydeHus: Gpu3ndeckux siBiueHuil. OU3NIecKuil SKCIIEPUMEHT.

IlorpemHOCTE  MpSAMBIX U3MEPEHUM.

HpaBI/ma MNPpOBCACHHA IIKOJIBHOI'O0 3KCIICPHUMCHTA.
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KoMmmbtorepsl B (pU3MUECKUX HCCICMOBAaHHMSIX W Tpu u3ydeHun (usuku. IlpaBuna co3manus
AJIEKTPOHHOM MPE3EHTALUH.
IIpakTuka-24. M3meperne QU3NYECKUX BEIMYMH C IOMOIIGI0 MH(POBOM J1labopaTopuu.
Omnpenenenue 1eHbI Jenenus npudopos. OnpeaeneHue pacCTOSIHUM 10 HEAOCTYHBIX 00BEKTOB.
Omnpenenenue oobeMa Tel pa3IndHoil popMmel. MI3mepenne TOMIUHBI TUcTa Oymar.
TEMA 2. ®U3UKA U BPEMEHA I'OJA: ®U3UKA OCEHBIO (34)

Teopusi-14. 3aragouHoe BemecTBo — Boga. Tpu cocrosiHust Boabl. IHTEpecHOe O BoJE.

l'unote3sl MpoUCXOXKACHHUST BOABI Ha 3emje, 3HaueHHE (QUIUUECKUX M XUMHUUYECKUX
CBOWCTB BOJIbl, CTPOCHHE MOJIEKYJIbI BO/IbI, OOBSICHEHNE CBOWCTB BOJBI B PA3JIMYHBIX arperaTHbIX
cocTosiHUSX. PoJib BOZIBI B )KH3HU UeIOBEKa.

IIpakTuka-2 4 DKcKypcus Ha 0OCeHHIO npupony. [IpoBenenne HabIr01eHUIN IPOSBICHUS
busndeckux sBieHuid oceHblo. Cozmanue mnpeseHTanuun «®Puszmka OceHpio». Pabora ¢
[Tporpammoii Power Point mo co3manuto crnaiiios.

TEMA 3. HEPBOHAYAJIBHBIE CBEJIEHUSA O CTPOEHUU BEILIECTBA (44)
Teopusn-4u. [lnanupoBanue PU3NIECKOTO FIKCIIEPUMEHTA — KaK JI0Ka3aTh Teopuro. Ot Jlekapra
10 Hammx qHeil. bpoyHoBckoe aBmxenue. Hano-texnonoruu. Counnenue «Mukpomup». Mukpo
BEJIMYMHBI B HALLICH KU3HH.

IIpakTuka-24 Pacmmpenue ten npu HarpeBaHuu. M3mepenue ckopoctu auddys3un. Moaenu
arperaTHbIX COCTOSIHUM (UTpa)

TEMA 4. B3BAUMOJIEMCTBHUE TEJI (8u)

Teopus-2u. Mexanuveckoe ABMKEHHE W B3auMojeicTBue. Kak OBICTpO MBI JBMKEMCS
(cnoxkenne ckopocteit)? Korma mbl nBmkeMcss Bokpyr CosHIla ObIcTpee - JTHEM WIM HOYbIO?
[Ipumepsl paznuYHBIX 3HAYEHUI BEJIMYMH, OMHUCHIBAIOIIMX MEXaHUYECKOE JIB)KEHHUE B KUBOMU
npupoze. Vcronp3oBanue B TEXHUKE IPUHITUIIOB JIBM)KEHUS KUBBIX CYIIECTB. SIBJICHUE HHEPIIUH.
«HenonpmxkHas OamiHs». Uto u3yyaeT cratiuka? Buabl paBHOBecHS.

IIpakTuka-64.  V3MepeHue OBICTPOTHI peakluu 4YesoBeka. M3mepeHue CKOPOCTH XOIBOBI.
DKCIepUMEHTANIbHBIE JIOKa3aTenbCTBA SBICHUS uHepnuu. llogroroBka BuaeoduiIbMa PO
sBiieHne uHepiuu. M3mepenne Maccel | kammm Bombl. OmnpenesieHne TUIOTHOCTH TPUPOTHBIX
MmatepuanoB. Onpenenenne odbemMa M MIOTHOCTH cBoero Tena. Ompenenenue oObEMa(Macchl)
MIPOJYKTOB B yIaKkoBKe. M3roToBIeHe paBHOBECHON UTPYIIKU. Perenue 3amay.

TEMA 5. PA3 3AJTAYKA, IBA 3ATAYKA (44)

Teopusn-Su. [IpaBuna pemenus u opopmierus 3agad. [louck ommbok. Pemenne 3aHnMaTenbHbIX
3anad. Pemenue 3amau B popmare [TNU3A.

TEMA 6. PU3UKA U BPEMEHA T'OJIA: ®U3UKA 3UMOM (24)
Teopusi-1u.  CHer, nen, u Merenb. CHEXUMHKM B Bo3ayxe. CHexxuHku Ha 3emuie. Croucras
CTPYKTYypa CHEXHbIX IOKpOBOB. Pexxensanus. Jlen Ha 3emute. ['opHblii teaHuK. J{BrkeHUE JIETHUKA.
Kakue ObiBatoT metenu. MUKpOCTpyKTypa HU30BbIX MeTeneid Bomubel Ha cHery. Kak maneko
NEPEeHOCUTCSl CHer MeTenblo. IIbuieBble OypH M METeNnH: CXOACTBO M paznuuus. Pusmka y
HOBOTOJIHEH EJIKM.

IIpakTuka-1 ¥ @usuka - Hayka o npupone. MOXHO JIM U3ydaTb NPUPOAY 3UMON?
[Iporynka Ha 3UMHIOKO TPUPOTY.
TEMA 7. CWJIbI B ITPUPOJE(114)
Teopus-54. Cuita — BeKTOpHas BelMUYMHA (IMHAMUYECKOe pellleHre 3aa4). Bec nu HeBecoMOCTb.
Cuna tpenusi. Counnenue «Mup 6e3 TpeHHsD».

3aKOH BCEMHUPHOTO TATOTeHUSI. CTPOEHUE COTHEUHOM CUCTEMBI. [ [1aHeThl 3eMHOM TPYIIIIHI.
[Tnanetsi-rurantsl. Cuiia TSOKECTH Ha qpyrux miaHerax. CrnyTHuku mianet u Jlyna. Habnronenue
Jlynsl. Manble Tena, opOUTH M MEPUOJUYHOCTH KOMET. «3BE3/10Maibl», WIH MOYEeMy 3BE3/Ibl HE
nanarot? 3Be3qHoe HeOo. Co3Be3nus. 3HAKOMCTBO € IpOrpaMMaMu 0 aCTpOHOMHUU. Bpems u ero
m3mepenue. Kanengaps.
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IIpakTuka-64. 3anumarenbHbii onbIT «llapuk Ha HUTHY. OnpeneneHne HeHTpa TAKECTH
Tena. 3aHUMaTelbHble (Urypel Ha paBHOBecue. M3roroBneHue conHeyHblx 4acoB. Co3maHue
JYHHOTO KaJieHJIaps ¢ moMolIbio nporpammbl Power Point. Mi3Mepenue &ecTKOCTH MPYKHUHBI.
Uzmepenne koddpduiueHTa CUIbl TPEHHUS CKOJNBbXKEHUS Ha KpbUIbIE IIKOJIBI M JIPYrHX
MOBEPXHOCTSX.

TEMA 8. PA3 3AJTAYKA, /IBA 3AJTAYKA (44)

Teopus-24. Cucrema CH un ee 3HaueHue. /[uHamuueckoe pelIeHUE 3a/1ad Ha CIOKEHUE CHIL
Pemenue 3annmarenbHbIX 3a1a4. Pemenne 3agau B hopmare [TNU3A.

IIpakTuka-24. OnpeneneHue Beca CyMKH IIKoJbHUKA. OnpeneneHne Maccel U Beca BO31yXa B
KOMHare.

TEMA 9. JABJIEHHUE (64)

Teopusi-2u. J[laBnenue TBepAbIXx Ten. 3akoH Ilackansa. J[laBieHwe B KUIKOCTH.
I'mapocratnyeckuii mapagokc. ArmocdepHoe nasineHue. Ponb atmocdepHOro napneHus B
npupoae. AtmocdepHoe AaBiieHre u noroga. ToHOMeTp, MaHOMETphl. ATMOC(epHOE 1aBlIeHUE B
*)u3HU yenoBeka. Kak mbl apimmM? Kak Mbr béM? «[opHast 601€3HbY, BIUSHHE aTMOC(EepHOTO
JIaBJICHUSI HA CAMOYYBCTBHE JIFOJeH. Perienre 3aHMMareIbHbIX 3a/1a4.

IIpakTuka-44. M3y4yeHue 3aBUCUMOCTY JJaBIEHUS OT IUIOIIAIU IOBEPXHOCTH € TIOMOILBIO
JaTyuKa JaBlIeHHs. 3aHuMaTenbHble ONbITH «llepeBEpHYThIN cTakan», « POHTaH B KoJ10e», «Sitio
B OyTbuike». [IpuOOpBI UIsi U3MEpeHusl JaBlICHUsI — U3TOTOBIEHHE OapoMerpa. ATmMocdepHoe
naBinenve u MeaunuHa. lnpun, nunetka, MmeaunuHckas Oanka. KpoBsHoe naBieHue.
Onpenenenue pAaBieHUs KpPOBH Yy uenoBeka. OnpenesneHue BBICOTHI 3[aHHUS C [TOMOILIbIO
OGapomeTtpa.

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

Teopusi-14. Temneparypa. Tepmometp. [IpuMepbl pa3iuuHbIX TEMIIEPATYP B IPUPOJIE.
IIpakTnka-24. DkcKypcust Ha npupony. IIpoBeneHne HaOMIOOEHUN NPOSBICHUS (DU3MYECKUX
ABJIeHUI BecHOU. V3mepeHue TemmnepaTypsl OUYBBI Ha NIyOMHE M MoBepXHOCTH. MccnenoBanue
KalWJUTSIPHBIX SIBJICHUH.

TEMA 11. JHEPI'UA (124)

Teopusi-S4. PaznuunHble BUIBI 3HEPrUUM, MCHOJb3yEMbIE JIIOAbMHU, W UX 3amnachkl. KocBeHHbIE
n3Mmepenus. [louemy pabGoTta u ’HEprus WMEIOT ONIHY enuHuily uzMepeHus? Hecucrtemnbie
€AVHUIBl. DHEPTUsl U MHUILIA: OCHOBHI MPABUJIBHOIO MUTaHUs. PerieHne 3aHMMarenbHbIX 3a/au.
Pemenue 3anau B popmare [1M3A.

IIpakTnka-74. V3mMepeHre KHHETHUYECKOM 3HEpruu Temna. M3smepeHue noTeHaaibHOW SHEPTHH.
Mento mikonbpHuKa. Co3faHKue Mpe3eHTaluy O MpaBUiIbHOM muTaHuu. OmnpeneneHue padoTH U
MOITHOCTH pyk. Ompenenenne MexaHWYecKoil pabOThl NpU MpbDKKE B BbICOTY. OmpeneneHue
CpelmHeW MOIIHOCTH, pa3BuBaeMoil mpu Oere Ha muctanmuio 100M. OmpeneneHue cpemHen
MOIIHOCTH, Pa3BUBAEMOM IIpH npucenanuu. Vismepenue cperHell MOITHOCTH, pa3BUBAEMON pU
nogbemMe 1o JecTHuue. OmnpeneneHue BBIMIPHINIA B CHJIE, KOTOPBIA JA€T MOIBWXHBIA M
HenoBrxkHbIN 0110k, CpaBHenue KII/I moaBm:xHOro 6J10Ka M HAKIIOHHOM MJII0CKOCTH.

TEMA 12. PU3UKHU U JIUPUKU (44)

Teopus-24. ®usnka B XyJJOKECTBEHHBIX MPOU3BEACHUAX. JJOCTHKEHUS COBpEMEHHOM (PU3UKH.
IIpakTka-24. M3roroBieHne camMofenbHbIX KapTUH «DHU3MKa B BECEJIBIX KAPTUHKAX». YPOK-
npenactaBienne «Puznyeckue (OKychb». 3aliuTa NIEKTPOHHOM mpe3eHTauuun «Mup mazamu
busnkar.

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

Teopusi-24. Kakol Mecsir jieta camblid sxapkuii? XKapkoe nero u muensl. Kak u korjga nmpaBruiIbHO
cpe3arb 1BeThI? Ha kauensx "myx 3axBarbiBaer".

HpaxkTnka-34. OneITel HA 1a4e. DKCKypcus «PU3uKa y BOJOEMay.
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8 ki1acce

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

Teopusi-S4. BBonHoe 3anstne. MHCTpyKTak mo oxpaHe Tpyda Ha 3aHsATUsIX. [lorpemHocts
npsMbIx u3MepeHuid. Kimacc tounoctu npubopos. Urenue rpaduka. BoiBoabl mo pesynbraram
skcniepuMenTa. Llena nenenus mikansl npubopa. KocBennbsle usmepenus. [lpaBuia npoBeneHus
HIKOJIbHOTO 3KcnepuMenTa. OdopmiieHne 3leKTpoHHOro oTtyeTa 00 sKcrepuMeHTe. Pemenue
3ajay.

IpakTnka-3 4. M3Mepenune (U3MYECKHX BEJIWYMH C MOMOIIBIO IH(POBOI J1aboparopuu u
noctpoenue rpadukoB. MccienmoBaHue 3aBUCUMOCTH CHUJIbI  YOPYrOCTH OT Beca Tela.
HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS OT IPHKUMAIOIIEH cribl. DKciepuMeHT [anuiies.
TEMA 2. IPOEKTHAS JEATEJIBHOCTD I1O ®U3UKE (74)

Teopusi-3. YTo Takoe Hay4HBIH MPOEKT M KaK ero moArotoButs? Cutyanus u nmpodiaema. AHanu3
croco0oB pemieHuss mpobiembl. TpeOoBaHus K HcchenoBaTenbckoil paborte. IlmanupoBanue
nestenbHOCTH. TpeboBaHus K 0(hOpMIIEHUIO IPOEKTHOM paboThI 1o (usuke.

IIpakTuka-4 4. BeimonHeHne MUKpO-TIpoekTa B rpynme. OdopMieHHE U 3aluTa.

TEMA 3. MOJIEKVYJ/IAPHASA ®U3UKA (114)

Teopusi-74. «BonmebHOE» CBONCTBO 3HEPrur. Makpo ¥ MHKPO MapaMeTpbl U UX CBS3b.
da3zoBeie nepexosl. BoasHol map B armocdepe: oOpa3oBaHue 00JIaKOB, TyMaHa, POCHI, UHES.
AtmocdepHbie ocanku: cHer, rpai. Touka pocbl. [loBepxHocTHOE HaTshkeHue. KanumispHbie
SIBJICHUS ¥ IBU)KEHUE KUIKOCTH 10 TpyOam. 3akoH bepHymm, moxbemMHas cuiia Kpbuia. Mopckue
TedeHus. COBpPEeMEHHbBIE MaTepHalbl: HCIOIb30BAHUE KOMIIO3UTOB, JKHMJIKME KPUCTAJUIBI.
['padmueckoe mpeacTaBiIeHrE TEIJIOBIX MpoueccoB. Pemenue 3anau B popmare [TN3A.
IIpakTHKa-44. DKCrepUMEHTAIBHOE JOKA3aTEIbCTBO PA3JINYMS CBOMCTB BELIECTB B Pa3IMUHBIX
arperatHelx cocTosiHUsIX. Hexoropele cBoiicTBa KpucTauloB. M3roToBieHue camoOAeIbHBIX
npubopoB. M3mMepeHue BIaXHOCTH BO3/AyXa B MOMEIICHUH U Ha ynuue. VM3mepeHue ckopoctu
UCTIAPEHUS PA3IMYHBIX BEIIECTB. 3aHUMATEIbHBIE OBITH X BONPOCHI: KUIIEHUE BOBI B OyMasKHOM
KopoOKe, KHUIEHHE BOJbl KOMHATHOM TemmepaTypbl. M3MmepeHue CHiIbl MOBEPXHOCTHOTO
HarshkeHus. llapuk B aspommHaMudeckoil TpyOe. BrIpamuBanue KpucTayia COJIM Ha OCHOBE.
HzrotoBneHne MakeTa KpPUCTAUIMYECKOW pEHIeTKH KoMmmo3uTa. M3roroBrneHue Mmozenu
peaktuBHOTO nBurarens. M3ydenne padorsl JIBC Ha MakeTe U 3IEKTPOHHON MOJIETH.

TEMA 4. ®U3UKA U JIEKTPUUYECTBO (194)

Teopus-84. Dnexrpudeckue sBieHUs. DiekTpu3anus Tei. [IpuHImm paboTel cKaHepa.
AtmocdepHoe snekTpuuectBo. ['po3oBast Tywa. Ilpupoma monnun. Kakue ObIBalOT MOJHHUU.
[Ipunuuns!r  snekrpoOe3onacHOCTH. (OCHOBHBIE  XapaKTEPUCTHKU  AJIEKTPUUYECKOTO  TOKa.
Hecucremusbie enuHuibl paboThl TOKa. Perenne 3anau.

IIpakTuka-119

BsaumHoe nputskeHue u ortankuBaHue «CylaTaHOBY»; OMBITHI MO AneKkTpu3anuu. Habmonenue
pa3IUYHBIX BHJIOB HCKpPOBOro paspsina. MccrnenoBaHue IPOBOAHMKOB W HENPOBOJHUKOB
anekTpudecTBa. llomydeHne SMEeKTPUUECKOT0 TOKAa B KUAKOCTH, 3NeKTponu3. M3roromineHue
Oarapeilku. OKCIIEpUMEHTAIBHOE J0Ka3aTrelabCcTBO 3akoHa Oma. M3ydeHue pa3iuuHbIX
coenuHeHUl mpoBoAHMKOB. (Co3MaHMe PA3NUYHBIX MNPUOOPOB(MUIPYIIEK) HAa  OCHOBE
ANIEKTPOABUIATENSl. ODKCIEPUMEHTAIbHOE J0Ka3arenbcTBO 3akoHa Jlxoymns-Jlenna. Cosnmanue
CUETYHKA DJIEKTPOIHEPTUH U U3yUEHHE €r0 paOOTHI.

TEMA 5. ®DU3UKA KOCMOCA (3u4)

Teopusi-14. Ousnueckas npupoaa HebecHbIX Tel. [lomeTsl K ApyruMm ruraneram. Ponb
KOCMOCa B JKM3HU COBPEMEHHOI0 00IecTBa. MeXIyHapoAHOE COTPYIHUYECTBO B OCBOEHUU
KOoCcMoOca.

Ipakruka-2 4. Cozganue anekTpoHHoW mpe3eHTauuu «Kocmoc. Hcropus

KOCMOHAaBTUKW». [IoaroroBka npa3gHoBaHus IHS KOCMOHABTHUKHU.
TEMA 6. MATHETHU3M (54)
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Teopusi-24. MaruutHoe nosie 3emn. Kommac. MarauroOuomnorus. MarHuTtHele Oypu.
®eppomarnetuku. Cuna Jlopenna. [[BrkeHue 3apsyKEHHOW YacTULIBI B OAHOPOAHOM MAarHUTHOM
noste. Jlromunecuennus. [lonspusle cusanus.

IIpakTunka-34. lV3yyeHne MarHUTHBIX JIMHUM T[OCTOSHHOTO MarHuta. M3yueHue
MarHUTHBIX CBOWCTB pa3ianuHbIX BeulecTB. Urpa «bannana o mrobsiieM kaMHe».

TEMA 7. IPOEKTHAS JEATEJIBHOCTD (74)

Teopus-24. Kak moaroroButs u oopmuth noknan? Kynerypa BeicTyrienus. OpaTtopckoe
HCKYCCTBO.

IIpakTuKka-54. BellloIHEHNE U 3aIUMTAa HMHAUBUAYAJIbHBIX U IPYIIIOBBIX IIPOCKTOB.
TEMA 8. CBETOBBIE SIBJIEHUS (64)

Teopusi-24. YcTpoiicTBO ONTUYECKUX MPpHOOpoB. M3ydueHune ycTpoiicTBa (hoToamnmapara.
Panyra. ®usuka BO3HUKHOBEHMS paayrd. XOjA CBETOBOIO Jiydya B Kamie Joxad. OnTtudeckue
WJUTIO3HH.

IIpakTuka-4u. NccnenoBanue: «CBET B )KU3HU KUBOTHBIX U YETIOBEKa», «{ocTmxkeHUs 1
NEPCIIEKTUBBI UCIOIb30BAHUS CBETOBOM AHEPruM CoJHIIA YETOBEKOM).

Paznoxxenue Oemoro cmeta. HabGmiomenuss B Mukpockonm u Teneckon. Co3maHue
rojgorpammsl. M3roTosiieHne Kajien10cKkona.

TEMA 9. IOCTHKEHAS COBPEMEHHOUN ®U3UKH(44)

Teopus-3u. Ilpumepbl TOBapoB, CO3MAaHHBIX C KCIOJB30BAHUEM HAHOTEXHOJIOTHH U
IIPUYMHBI UX YHUKAJIBHBIX cBOMCTB. He cMaunBaeMble U BCErzia YUCThIE BETPOBBIE CTEKIIA, JTUCKU
koinéc u T.. Co3laHHBIE Ha OCHOBE HAHOYACTUI[ OKCHJAA THUTaHAa U cepebpa MOBEPXHOCTH,
obnaaaroue OAKTEPUIIMIHBIMUA CBOMCTBAMH.

Pa3Butne BoenHo# Texuuku. 7 Mas - Jlens panguo. HoBoctu ¢pusnuku u kocmoca.
IIpakTuka-1 4 Oxckypcust Ha MecTHY0 ATC. IloaroroBka BBICTYIUIEHHH O AOCTHKEHMSIX
COBPEMEHHOU (PU3UKH.

9 kJace

TEMA 1. BBEJJEHHUE (54)

Teopusi-4u. BrogHoe 3anarue. HCTpykTaxk 1Mo oxpaHe TpyAa Ha 3aHATUAX. AOCONIOTHas U
OTHOCUTEJIbHAs TOTPEIIHOCTD NMPSMBIX U3MepeHui. [loBTopeHne: II0THOCTD, 1aBIE€HUE, SHEPTUs
1 paboTa, MoJeKyJsapHas pu3uka.

IpakTuka-1 4. U3mepenne Gpuznyeckux BEIUYHH U BBIYUCICHHUE TOIPEIIHOCTH.

TEMA 2. ®U3UKA B 3AJJAYAX U DKCITEPUMEHTAX (19 v)

Teopusi-164. J[BrmkeHue Tena Mo ASMCTBUEM CHIIBI TsDKECTH. bammcTrka. AGCOTIOTHO
ynpyruit yaap. 3axon Bepnynnu. Iddexr JJomiepa. OnpeneneHne mpoCcTpaHCTBEHHOW CKOPOCTH
3Be31. BpamiarenbHoe ABM)KEHHE TBEPAOrO Tela. YCIOBHS PABHOBECHS TBEPIOTO Tela.
OOpa3oBanue ConHeuHoM cuctembl U IutaHeT. CpencTBa coBpeMeHHOW cBA3U. CHCTEMbI
actponaBuranuu (GPS u ['monacc). ®usuka u BoeHHas TEXHUKA.

Pemenue 3a1a4 moBBIIEHHOW CIIOKHOCTH.

IIpakTuka-13u. HccienoBaHue 3aBHCHUMOCTH JAJdbHOCTU TOJE€Ta OT yIla K TOPU3OHTY.
DKCHEPUMEHTHI HA PABHOYCKOPEHHOE JABMXKEHUE. DKCIEPUMEHTAIBHOE J10Ka3aTeNIbCTBO 3aKOHA
COXpaHEHHUsI UMIylbca. OKCIEPUMEHTHl Ha BpalleHHe TBEepAOro Ttena. l3roroBneHue
MpOCTEHIIero WHAYKIIMOHHOTO TeHepaTopa IepeMeHHOoro Toka. HaOmionenue siBiaeHUs
camonHaykiuu. Crnoxenue konebanuid, gurypsl Jluccaxxy Ha ocumiuiorpade. Busyanuzanus
3ByKa C IMOMOIIIBIO J1a3epa.
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Kanennap

HO-TEMATUYECCKOC IVIAHUPOBaHHUE

7 KJ1ace
Jlara
Ne Ne Tema
n/n

1. Beenenue (44)

1 1 BBonnoe 3ansitie. Mactpykrax mo Th. Ilonesnbie cChUikM 1o Gu3HKe B
WNHuTtepHeT. MeToap! n3ydeHus: GU3NIECKHUX SBJICHUN.

2 2 @uznueckuil FkcnepuMeHT. 1IpaBuna npoBeaeHus MKOIBHOTO
skcniepumenTa. [lorpemnocts npsimeix uamepenuii. Il/p: U3mepenune
(bU3NUECKHUX BEJMYMH C MOMOIIBIO IIM(PPOBOH JIAOOPATOPHH.

3 3 I1/p: OnpenencHue oobeMa Tell pa3IuIHON HOPMBL.

4 4 I1/p: Vi3mepeHue TONUHBL JUCcTa OyMaru.

2. ®u3uka M BpeMeHa rojaa: ¢pusuka oceHbo (34)

5 1 3arago4yHoe BeniecTBo — Boaa. MHTepecHoe o Bojie.

6 2 I1/p: Dxckypcus Ha OceHHIOw npupoxy. [IpoBenenne HabIIOMEHUI
posiBIeHUs PU3NUECKUX SABJICHUI OCEHBIO.

7 3 I1/p: Co3nanue npesenranuu «®usnuka Ocenpio». Padota c IIporpammoii
Power Point mo co3maHuro ciaiaos.

3. IlepBoHayaibHble CBeIEHUS O CTPOEHHH BenecTBa (44)

8 1 Ot Jlexapra 10 Hammx gHell. BpoyHOBCKOe JBUKEHUE.

9 2 [TnanupoBanue GpU3NUIECKOTO IKCIIEPUMEHTA — KaK JOKa3aTh TEOPHIO.
I1/p: Pacuupenue Tei pu HarpeBaHUH.

10 |3 I1/p: U3mepenne ckopoctu nuddys3un.

11 |4 Hano-TexHonoruu. MUKpo BEJIMYMHBI B HAIIEH KU3HU.

4. BzaumoneiicrBue TeJa (84)

12 |1 MexaHn4yecKoe IBUKEHNE U B3aUMOJICHCTBHUE.

13 |2 I1/p: Vi3amepeHue CKOPOCTH XOIbOBI.

14 |3 I1/p: TloaroroBka BuaeoduIbMA PO SBJICHHE WHEPIHH.
15 |4 I1/p: N3mepenne maccnl | Kamiy BOAbI.

16 |5 I1/p: OnpeneneHue MIOTHOCTH MPUPOAHBIX MaTepUATIOB.
17 |6 I1/p: Onpenenenne o0bEMa(Macchl) MPOAYKTOB B YIIAKOBKE
18 |7 Uto usyvaer craruka? Buasl paBHOBeCHS!.

19 |8 | II/p: M3roToBieHHE paBHOBECHOM UTPYIIKH.

5. Pa3 3agauka, 1Ba 3ajga4uka (44)

20 |1 [TpaBuiia pemenust 1 opopmienus 3aaad. [lorck onmook.
21 |2 Pemienue 3a/1a4 Ha MEXaHUYECKOE JIBIDKCHHE

22 |3 Pemenue 3a1a4d Ha IIIOTHOCTH

23 |4 | Pemenue 3ama4 B popmare [TM3A

6. @®u3uka u BpemMeHa roaa: ¢pusuka 3umoii (24)

24 |1 I1/p: ®usuka - Hayka o mpupoje. MoXXHO JM U3ydaTh IPUPOIY 3UMOI?
[Tporyska Ha 3MMHIOIO IPUPOTY.

25 |2 CHer, neq, u Metenb. PU3KMKa Y HOBOTOJIHEH €ITKH.

7. Cuabl B npupoae(114)

26 |1 Cuna — BeKTOpHas BeIMYMHA (TUHAMHUYECKOE PEICHHE 3a/1a4).

27 |2 3aKoH BCEMUPHOTO TAroTeHus. CTpoeHue coiHeuHOol cucteMbl. Cuia
TSDKECTH Ha JAPYTUX IUIAHETax.

28 |3 Cnytauku miuanet u Jlyna. Habmonenue JlyHsl.
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29 |4 Manbie Tenma, OpOUTBI M TMEPUOJUYHOCTH KOMET. «3BE3I0MAAb», WIH
MOYE€MY 3BE3/Ibl HE MAIal0T?

30 |5 | 3Be3mHoe HeO0. CozBes3aus. I1/p: 3HAKOMCTBO ¢ TIPOTPaMMaMH I10
aCTPOHOMHUH.

31 |6 | Il/p: OnpeneneHue MEHTPA TSHKECTH TEJA.

32 |7 I1/p: 3anumarenbHbie (GUTYPHI HA paBHOBECHE.

33 |8 Bpewmst u ero uzmepenue. I1/p: M3rotopiieHre COTHEYHBIX YacOB.

34 |9 Kanenmaps. I1/p: Co3nanvie TyHHOTO KaJIeHIapst ¢ TOMOIIBIO IPOTPaMMbI
Power Point.

35 |10 | II/p: M3mepeHue KeCTKOCTU IPYKHHBI.

36 |11 | Il/p: U3smepenue ko3 HUIIMCHTA CHITBI TPSHUS CKOJIBKCHHS Ha KPBLIbIIS
IITKOJIBI ¥ IPYTHX TTOBEPXHOCTSIX.

8. Pa3 3agauka, nBa 3ajga4uka (44)

37 |1 Cucrema CU u ee 3HaueHue. Pemienue 3a1au.

38 |2 Pemenue 3anau B hopmare [TNU3A.

39 |3 Pemenne 3anumarensubix 3a1a4. Il/p: Onpenenenue Beca CyMKu
IITKOJIbHHKA.

40 |4 Junamuueckoe penieHue 3aaad Ha cioxkenue cwi. II/p: Onpenenenue

MAcCChI M B€Ca BO31yXa B KOMHATC.

9. laBJjenue (64)

41 |1 [Jasnenue tBepapix Tein. Il/p: U3yuenne 3aBucuMOCTH 1aBIEHUS OT
IUIOUIA/IM NOBEPXHOCTHU C MOMOIIBIO JaTYMKA JABJICHUS.

42 |2 JaBnenue B xuakocTh. [ mapocTaTuuecKuid mapagokc

43 |3 I1/p: 3anumarenbHble onbIThl «IlepeBEpHYTHIN cTakan», «DOHTaH B
KOJIOe», «SIHII0 B OYTHUIKEY.

44 | 4 | Tonometp, manometpsl. I1/p: IIpuOops! A1 U13MepeHHst JaBIeHHS —
M3TOTOBJICHUE OapomeTpa.

45 |5 AtmocdepHoe naBieHue B )ku3HU yesnoBeka. Kak Mol apium? Kak Mbl
nséM? «l'opHast 60s1€3HbY, BIUSHUE aTMOC(HEPHOTO JaBICHHs Ha
CaMOYYBCTBHE JIFOJICH.

46 |6 Kpossnoe nasnenue. Il/p: Onpenenenue naBjieHusi KPOBH Y YEJIOBEKa.

10. ®u3uka u BpemeHna roga: ¢pusuka BecHoi(34)

47 |1 | Temneparypa. Tepmomerp. [Ipumepsl pa3muuHBIX TEMIEpaTyp B IpUpPOJIE.
I1/p: Vzmepenune Temneparypsl MOYBBI HA ITYOMHE M TOBEPXHOCTH.

48 |2 Il/p: Dxckypeus Ha npupony. [IpoBenenue HabIOACHUN TPOSIBICHUS
(bu3NYECKUX SIBICHUN BECHOM.

49 |3 I1/p: UccnenoBanue KanwISIPHBIX SIBJICHUM.

11. Dneprus (124)

50 |1 | Pa3nuyHble BUIBI DHEPTUH, HCIIOIB3YEMBIE JIFOIBMHU, U UX 3aMachl.

51 |2 KocBennsbie usmepenus. Il/p: Mismepenne KWUHETUUECKOM SHEPTUM TEJIa.

52 |3 I1/p: V3mepeHne NOTEeHITMAIBHON SHEPTHH.

53 |4 | Ilouemy paboTa 1 SHEprus UMEIOT OJHY CIUHUILY U3MEpPEHHs?
HecucteMHbIe eTMHUIIBL.

54 |5 DOHeprus v NHIla: OCHOBHI NpaBuibHOro nutanus. I1/p: Menro
IIKOJIbHUKA

55 |6 I1/p: Co3nanue npe3eHTaluu o0 NpaBUIbHOM NTUTAaHUU

56 |7 I1/p: OnpenencHue MeXaHMUECKOM pabOThI IPU MPBIKKE B BHICOTY.

57 |8 I1/p: Onpenenenue cpeaHE MOITHOCTH, pa3BUBAEMOM MpHU Oere Ha
nguctaguuo 100M.

58 |9 | II/p: Ompenenenue BRIMTPHINIA B CHIIE, KOTOPBIN TAeT MOJBMKHBINA U

HETIOBIKHEIN OJIOK.
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59 | 10 | Il/p: CpaBuenue KIIJI moaBuxkHOT0 OJI0KA M HAKJIOHHOH TUIOCKOCTH

60 |11 | Pewmenue 3aHMMAaTENbHBIX 3a0a4.

61 |12 | Pemenue 3ama4 B popmare [THM3A.

12. ®u3uky u JUPUKH (449)

62 1 du3nKa B XyJ0KECTBCHHBIX MPOU3BEICHHSIX.

63 |2 | JlocTHxKeHHUs COBPEMEHHOM (DPU3HKH.

64 |3 I1/p: Ypok-npencrapinenue «Pusnyeckue GOKyCh.

65 |4 I1/p: 3ammra 3neKTpOHHON TIpe3eHTanuu «Mup mmazamu Qu3ukay.

13. ®u3uka u BpemeHa roga: ¢pusuka jgerom (54)

66 |1 | Kaxoii mecsi nera cambril xapkuii? XKapkoe neto u muensl. Kak u korga
MIpaBUJILHO cpe3aTh 1BeThl? Ha kauensx "ayx 3axBaTeiBaeT".

67 |2 I1/p: OnbiThl Ha gave. DKCKypceus «PU3MKa Yy BOTOESMay.

68 |3 CsobooHas mema

69 |4 Csob00Has mema

70 |5 CsobooHas mema

8 kiace

No Tema Hara

1. ®u3uka u BpeMeHa rojaa (nosropenue) (84)

1 1 BBoanoe 3ansaTue. IHCTpyKTax 1o oxpaHe Tpyaa Ha 3aHsatusx. Il/p:
N3mepenne Gpusnyeckux BEIUYHH ¢ IOMOIIBIO IU(PPOBOIi 1abopaTtopuu U
MOCTpOeHUE TpadhuKOB.

2 2 I1/p: UccnenoBanue 3aBUCMMOCTH CHJIBI YIIPYTOCTH OT Beca Telia.

3 3 | I/p: UccrnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHSI OT MPHKMUMAIOIIESH CHIIBI.

4 4 Perenrie 3a/1a4 Ha MEXaHUYECKOE JBHKEHUE

5 5 Pemenue 3ama4d Ha IIOTHOCTH

6 6 Pelenue 3a1a4 Ha 1aBieHue

7 7 Pemenue 3amaq Ha paboTy

8 8 | Pemenue 3ayau B popmare [IM3A

2. IIpoekTHas 1eATENBHOCTD 10 (husuke (74)

9 1 Uro Takoe Hay4HBI MPOEKT U KaK €ro NoAroToBuTh? Cutyanus u
npoodema.

10 |2 AHanu3 cioco0oB perieHust mpoodseMbl. TpeOGoBaHUS K UCCIIEIOBATEIBCKON
paborte. [InanupoBanue AesITEIbHOCTH.

11 |3 TpeboBanusi K 0pOPMIICHHUIO MPOESKTHON pabOTHI 10 (PU3HUKE.

12 |4 I1/p: BrinonHeHre MUKPO-NIPOEKTA B TPYIIIIE.

13 |5 [1/p: BeinonHeHne MUKPO-IIPOEKTa B IPYTIIIE.

14 |6 I1/p: OdopmiieHre U 3aIIUTA.

15 |7 I1/p: OdbopmiieHHe U 3aIuTA.

3. Moaekyasipuas ¢pusuka (114)

16 |1 «Bomnme6HOe» cBOMCTBO 3HEPrHH. MaKpo U MUKPO MapaMeTphl U UX CBS3b.
®dazoBbie epexoasl. [1/p: DxcepuMeHTaNbHOE TOKA3aTeITLCTBO PA3THUUS
CBOWCTB BEIIIECTB B PA3IMUHBIX arperaTHbIX COCTOSHHUSX.

17 |2 Bopnsnoit map B armocdepe. Touka pocsr. I1/p: U3smepenne ckopoctu
WCTIAPCHHUSI PA3IMYHbIX BEIICCTB.

18 |3 [ToBepxHocTHOE HaTskeHue. Kanmmisapueie sisinenus. Il/p: Mzmepenune
CHWJIBI TIOBEPXHOCTHOTO HATSKEHUSI.
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19 |4 3akoH bepHymu, nogbeMHast cuia Kpbula U ABM)KEHUE )KUJKOCTH 110
Tpy6am. Mopckue teuenus. Il/p: [llapuk B adpoaguHaMuydecKoit Tpyoe.

20 |5 I1/p: 3aHuMarenpHbIE ONBITHI U BOIPOCHI: KUIIEHUE BOJIbI B OyMaKHOMI
KOpOOKe, KUIICHHE BOJIbl KOMHATHON TeMIIEPaTyphl.

21 |6 ['padmueckoe MpeacTaBIeHUE TEIIOBBIX MPOIIECCOB.

22 |7 Pemenue 3amau B popmare TTM3A.

23 |8 Hexoropsie cBoiicTBa kpuctaiioB. I1/p: BeipamuBanue kpucrtasiia cCoiu Ha
OCHOBE.

24 |9 CoBpeMeHHbIE MaTepUallbl: HCIOIb30BAHUE KOMIIO3UTOB, KHUIKHE
kpuctauisl. I1/p: V3roroBnenne MmakeTa KpUCTAJUIMUECKON PEIIETKH
KOMIIO3MTA.

25 |10 | II/p: Uzyuenue padotel IBC Ha MakeTe U 3JICKTPOHHOM MOJIEIH.

26 | 11 | Csoboonas mema

4. ®u3uka u yiekTpuuecTno (194)

27 |1 DnexTpuyeckue sipneHus. Dnekrpusanus Ten. [/p: npudop Ban ne
['paacda; OIBITHI IO AIEKTPU3AIUH.

28 |2 I1/p: UccrnenoBanue NpOBOAHUKOB U HEPOBOJIHUKOB 3JIEKTPUUECTBA.

29 |3 I1/p: VsrotoBnenue 6arapeiku.

30 |4 | Pemenue 3a7a4 Ha COCTaBJICHUE EKTPHUECKUX CXEM.

31 |5 I1/p: Tlomy4enHwue 371.TOKa B )KUJIKOCTH, dJICKTPOJIU3.

32 |6 | II/p: M3ydyenue paboThl cBeTO- M (poTO-THOAA

33 |7 I1/p: Pemenue npakTUYeCKUX 3aj1a4 HAa COCTABICHUE NEKTPHUECKUX CXEM.

34 |8 | YerpoiictBo ommetpa. Il/p: M3mepenue conpoTUBIICHHUS pa3THIHBIX
IIPOBOJIHUKOB

35 9 Pemenue 3amau Ha 3axoH Oma

36 | 10 | Pemenue 3ama4 B popmare [TM3A.

37 |11 | Il/p: 3aHUMaTEIbHBIN OMBIT: CEPJIIIe HA OaTapenke

38 |12 | II/p: 3aHMMaTeNnbHBIN OMBIT: BPAIICHUE KUAKOCTH OT HIIEKTPUIECTBA,
CBETSAIINECS OTYPIIBI

39 |13 | I/p: N3ydeHne pa3InIHBIX COSAMHECHHUN TTPOBOIHUKOB.

40 |14 | II/p: Pemenue mpakTHUECKUX 3a/1a4 HA COCTABJICHUE DJICKTPUUECKHX CXEM.

41 |15 | Pemenwue 3a7a4 Ha pacyueT IEKTPUIECKOHN IeNHn

42 |16 | HecucremHble eAMHUIBI Pa0OTHI TOKA. PacyeT CTOMMOCTH 2EKTPOIHEPIHU

43 | 17 | BeITOBBIE DIIEKTPONPUOOPHI, KJIACC SHEPTONOTPEOICHUS

44 |18 | II/p: DkciepuMeHTAIbHOE JI0Ka3aTeNnbCcTBO 3akoHa Jlkoymns-JleHna.

45 19 | Pemenwne 3amau

5. ®u3zuka kocmoca (34)

46 1 3akonnl Kerniepa. Pemenue 3anau

47 |2 I1/p: Coznanue snekTpoHHOM npe3entanuu «Kocmoc. Mctopus
KOCMOHABTHKNY.

48 3 Baxneiime acTpOHOMHYECKHE COOBITHS To1a

6. Marnerusm (54)

49 |1 I1/p: V3ydyeHne MarHuTHBIX CBOMCTB pa3inuHbiX BemecTB. I1/p: M3yuenue
MarHUTHBIX JIMHUW TOCTOSTHHOTO MarHuTa.

50 |2 Maruutnoe none 3emun. Komnac. Marauroouonorusi. MarHuTHbIe OypH.
DeppOMarHeTUKH.

51 3 Cuna Jlopenua. JIBwkeHue 3apspDKEHHOM 4YacTULBI B OJHOPOJHOM
MarHuTHoM nouie. Jlromunecuennus. Ilonsipable cusiHusL.

52 |4 I1/p: Urpa «bamrana o 1ro0s11eM KaMHe.

53 5 I1/p: Urpa «bannana o aro0smiemM KaMHe.
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7. IlpoexTHas AeATeIbHOCTD (74)

54 1 Kaxk nmoaroroButh 1 0popMuTh goknan?

55 |2 I1/p: BeinosnHeHre MHAMBHUIYAJIbHBIX U TPYIIOBBIX MPOEKTOB.

56 |3 I1/p: BeinonHeHrne MHANBHUIYAIbHBIX U TPYIIOBBIX MPOEKTOB.

57 |4 I1/p: BeinonHeHNE WHIMBHUIYAIbHBIX U TPYTIIOBBIX TPOCKTOB.

58 |5 I1/p: BeinosHeHNE MHAMBUIYAJIBHBIX U TPYIIIOBBIX IPOEKTOB.

5 |6 Kynerypa BeicTymuiennsi. Opatopckoe HCKYCCTBO.

60 |7 I1/p: 3anmTa MHAWBUAYAIBHBIX M TPYIIIOBBIX TPOEKTOB.

8. CBeroBblIe siBJIeHHA (64)

61 |1 Panyra. ®n3uka BO3HUKHOBEHUS paayru. X0 CBETOBOIO JIy4a B Karuie
JIOXKJIS.

62 |2 I1/p: Y3rotoBineHue Kajaeigockorna.

63 |3 I1/p: Paznoxxenue O6enoro cBera.

64 |4 YeTpolicTBO onTHYeCKUX prubopoB. M3yueHnue ycTporicTa poroarmapara.
I1/p: HaGnroneHusi B MUKPOCKOII U TEJIECKOI.

65 |5 I1/p: UccnenoBanue: «JloCTHKEHUS M IEPCIIEKTUBBI UCIIOIb30BaHUS
cBeToBOM dHepruu CoJHIIA YeTIOBEKOMY.

66 |6 OnTtuyeckue WLITIO3UH.

9. locTukeHus1 cOBpeMeHHON puznku (44)

67 |1 Okckypeust Ha MecTHyt0 ATC. TlonroroBka BBICTYIUIEHHH O JAOCTHIKEHHSIX
COBPEMEHHOM (PU3UKH.

68 |2 [Ipumepsl TOBapOB, CO3/ITAHHBIX C UCIIOJIH30BAHUEM HAHOTEXHOJIOTHH 1
IPUYUHBI UX YHUKAJIbHBIX CBOHCTB.

69 |3 | Pa3Burue BoeHnHoi TexuHuku. 7 Mas - Jlens paguo. HoBoctu ¢usuku.

70 [4 Csoboouas mema

9 ki1acc

No Tema Jara

1. BBenenne (54)

1

1

BBonnoe 3anstue. Mactpykrax nmo Th. AGconmoTHas 1 OTHOCUTENbHAsS
MTOTPEIIHOCTh NPSIMBIX U3MEPEHUM.

Ip: N3mepenne Gpu3nyuecKux BETUMYNH U BBIYHCICHUE TIOTPEIIHOCTH.

HOBTOpeHI/IeZ IIJIOTHOCTB, AABJICHUC.

AlWIN

[ToBTOpEHuUe: FHEprHs U padoTa.

[ToBTOpeHue: MoNeKysipHas pu3mKa.

Mexauu

Ka (84)

IIp: Onpenenenre yCKOpEHUs CBOOOTHOTO MaICHHMS.

IIp: DKkcieprMEHTHI Ha PABHOYCKOPEHHOE JIBUKECHHUE.

JIBr>xeHue Tesa noJi ISMCTBUEM CUJIBI TsKecTH. bannucTuka.

©o|o|NoNo AW

Hp: I/ICCJ'IeI[OBaHI/IC 3dBUCHUMOCTHU OAJBHOCTH IT0JICTA OT YITId K TOPHU3O0HTY.

[EEN
o

JIBr>xeHue TeJia Mo HAKJIOHHOMW IUIOCKOCTH. JIBUJKEHHE CUCTEMBI TEJl

[EEN
[N

Perenune 3ana4 Ha 3akoHbl HproTOHA

[EEN
N

N[OOI Wi

BpamarensHoe nemwkxenue tBepaoro teia. Odpazoanne CoTHEUHOU
CUCTCMBI U ITIJIAHCT.

13

IIp: Onpenenenue kodphuueHTa TPEHUS CKOIbKEHUS, )KECTKOCTH
MPY>KHHBIL.

3. 3akoHbl coxpaHenus (64)
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14 |1 IIp: DKkcepUMEHTAIBHOE JJOKA3aTEIbCTBO 3aKOHA COXPAHECHHS UMITYJIbCA.

N

15 Pemenue 3amad Ha 3aKOH COXpPaHCHUA MMITYJIbCa

16 |3 OmnpenereHne mepruoa M 4aCTOTHI KOJICOAHUH MaTeMaTHIECKOTO
MasITHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIErO Ha PhIYar.

17 14 IIp: DkcnepuMeHTaIbHOE JOKA3aTeIbCTBO 3aKOHA COXPAHEHUSI SHEPTUU.

18 |5 Pemenue 3a1a4 Ha 3aKOH COXpPaHEHUs SHEPIUM.

19 6 Pemrenne 3a1a4 Ha 3aKOHbI COXpaHCHU MMOBBIIIEHHOH CIIOKHOCTH

4. PaGora u 3Heprus (54)

20 |1 IIp:Onpenenenue padoThI CHIIBI YIIPYTOCTH IIPH MOABEME I'Py3a C
MTOMOMIBIO TTOABMKHOTO I HETIOABMKHOTO OJIOKA, pa0OThI CHUJIBI TPCHHSL.

21 |2 IIp: Onpenenenre oNTHUECKON CHITbI COOMPAIOIIEH JIMH3BI.
DKCnepuMeHTaJIbHBIE 3a/1aHus 2-T0 THIA. VcciaenoBanne 3aBUCUMOCTH
CHJIBI YTIPYTOCTH, BO3HUKAIOLIEH B MPYKUHE, OT CTENEHU edhopMaluu
TPY>KUHBI.

w

22 Perenne 3aanuii 6a30Boro ypoBHs 1o TeMe « TernoBble siBIeHUs»

o

23 Pemenne 3amad Ha Temy «KoyreOaHWs ¥ BOJIHBI»

24 |5 IIp: MccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CUJIbI
HOPMAJIBHOTO JIaBJICHHUS, 3aBUCUMOCTH IIepHo/ia KoJeOaHuH
MaTeMaTU4eCKOro0 MasiTHUKA OT JUTMHBI HUTH.

5. DuiekTpoMaruuTHble siBjaeHus (104)

25 |1 IIp: UccnenoBanue 3aBUCUMOCTHU CUJIBI TOKA, BO3HUKAIOIICH B
MIPOBOJIHHKE, OT HANPSDHKCHUS HA KOHIIAX MTPOBOJTHUKA, CBOWCTB
M300paxeHMsI, TOJYYEHHOTO C IOMOIIBIO COOMPAIOIIEH JIMH3HI.

26 |2 IIp: Onpenenenue 3IEKTPUIECKOTO COMIPOTUBIICHUS PE3UCTOPa, PabOThI
NIEKTPUYECKOTO TOKA, MOIIHOCTH NIEKTPUYECKOTO TOKA.

27 |3 IIp: DxcnepuMeHTanbHbIE 3a0aHus 3-T0 Tuma. [IpoBepka 3akoHa
MOCJIEI0BATEIBHOTO COEAMHEHUS PE3UCTOPOB JIJIS AIEKTPHUECKOTO
HaNpsDKEHUS, 3aKOHA NapaJuIeIbHOTO COEIMHEHUS PE3UCTOPOB AJIsl CHIIBI
IIEKTPUYECKOTO TOKA

28 |4 Pemenue 3ananuii 6a30Boro ypoBHs 10 TeMe «NeKTpOMarHUTHbIE
SIBIICHHSD

29 |5 CocTapjieHME DYKBUBAJICHTHOH CXEMBI

30 6 Pacuet anekTpruyecKkux neneu

31 |7 Ip: Onpenenennie KI1J] OBITOBBIX ITEKTPONPUOOPOB

32 |8 Perienne 3a1anuii 0a30Boro ypoBHs 1o TeMe «KBaHTOBBIE SIBICHHUSDY
33 |9 Perrenne xauecTBEHHBIX 3aa4.

34 10 | Ceoboonasa mema

Cnoco0bl OLleHKH YPOBHS T0CTHKEHUSI 00yUAIOIIUXCS

KagyecTBO NOArOTOBIEHHOCTH yYallIUXCsl ONPEAEIIAETCS KaU€CTBOM BBIITOJIHEHHBIX UMHU
pabot. KpurepueM o1ieHKH B TaHHOM CJIy4ae SIBJSIETCSl CTENEHb OBJIaICHHS HaBbIKaMU PabOTHI,
CaMOCTOSITEJIbHOCTh M 3aKOHYEHHOCTh Pa0OThI, THIATEIbHOCTh SKCIIEPUMEHTA, HAyYHOCTh
MpeAIaraeMoro petieHus MpoOIeMbl, BHEIIHUN BUJI U KAY€CTBO padOThI TPUOOpa WIH MOJACIIH,
COOTBETCTBHUE HCCIIEI0BATENLCKON PabOTHI TpeOyeMbIM HOpMaM U MpaBuiIaM 0OPMIICHHUS.

[ToompuTensHOM GPopMOIl OLIEHKHU TPy/la yUaLTUXCs SIBISIETCS JEMOHCTpaIust pador,
BBINIOJIHEHHBIX YYAIIMMUCS U BBICTYIJIEHUE C pe3Yy/IbTaTaMU UCCIEAOBAHUM Mepe]] pa3IMuHbIMU
ayIMuTOpUsIMH (B KJIacce, B CTApIIUX U MIIAJIIINX KaccaxX, YUYUTEIIMH, IeJaroraMmu
JOTIOJTHUTETHHOTO 00Pa30BaHNs) BHYTPH IIKOIIBI.

Pabora ¢ yaeOHBIM MaTepraioM pa3HO00pa3HBIX POPM JTaeT BO3MOKHOCT KaXIOMY UX

YYAIUXCs IPOSIBUTH CBOM CITOCOOHOCTH (B 00JIACTH CHCTEMATH3AIIUU TCOPSTHUSCKUX 3HAHUH, B
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00JIaCTH peleHHs CTaHIaPTHBIX 3314y, B 00IaCTH peIIeHHs] HECTaHAApPTHBIX 3a/1a4, B 00J1acTH
UCCIIEIOBATENbCKON paboThI U T.71.). CUTyalnu ycnexa, Co3aloIne MOI0KUTENbHYIO
MOTHUBAIIHIO K JESITEIHLHOCTH, SBISIFOTCS BAXKHBIM (DAKTOPOM pa3BUTHUS TBOPYECKUX U
MO03HABAaTEJIbHBIX CIIOCOOHOCTEN yUallluXcsl.
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