MyHununajabHoe 0101:KeTHOe 00111e00pa30oBaTe/ibHOE YUpeKIeHHe
«HuxHeKy0MCcKast cpeHsisl HIKOJIa

Paccmorpena CornnacoBana YTBepxkaaw
Ha 3aCElaHUU IIE/ICOBETA 3aMeCcTUTENb AUPEKTOPA 110
npotokod Nel5 or 1 aBrycra YBP S —
2022 rona S
%/[’Zw” 2
/0.A Kucenesa/ [pukas o OO or 01.08.2022
01.08.2022 rona r. Ne45

PaGouas nporpamma
JTOTOJHUTEJIbHOTO 00pa30BaHUA
IlenTpa eCcTeCTBEHHO-HAYYHOM U TEXHOJOTHYEeCKON HanpaBjaeHHOcTel « Touka
pocra»
«Du3uKa B 3aa4axX M IKCIEPUMEHTAX)

Cocrasurens: Jlonarkuna T.B., yautens ¢pusuku
nepBasi KBaNU(UKaIMOHHAs KaTeropus

A.YpycoBckasi, 2022 roa



ITosicHuTeNbHAA 3aIMCKA

dusnueckoe 00pa3oBaHUE B CUCTEME OOIIETO M CPEIHEro 00pa3oBaHMs 3aHUMAET OHO U3
BeAyIIMX MecT. SBissich (GyHIaMEHTOM HAy4YHOTO MHUPONOHHUMAHUS, OHO CIOCOOCTBYET
(dopMHUpOBaHUIO 3HAHWK 00 OCHOBHBIX METO/AAX HAYYHOTO IO3HAHMS OKPYXKAIOIIEro MHUpa,
byHIaMEHTabHBIX HAy4YHBIX TEOPUH M 3aKOHOMEpPHOCTEW, (GOPMHUPYET y YyYallluXcs YMEHHUS
UCCIIEIOBATh M OOBSICHATH SIBICHUS MPUPOJBI U TEXHUKH .

Kak mkonbHbI npeamert, gpusuka 061a1aeT OrpOMHBIM T'YMAHUTAPHBIM ITOTEHIIMATIOM, OHA
aKTUBHO (OPMHUPYET HWHTEJUIEKTyalbHbIE W MHPOBO33PCHUYECKME KauecTBAa JIMYHOCTH.
Huddepenunanus npeamnoiaraeT Takylo OpraHi3aluio mpoiecca 00ydeHus, KOTopasi y4uThIBaeT
WH/IMBUYaJIbHBIE OCOOCHHOCTH yYallluXCsl, UX CIIOCOOHOCTH W MHTEPECHI, TUYHOCTHBIA OIBIT.
Huddepennmarnuss obydeHus: (U3MKE IMO3BOISIET, C OIHON CTOPOHBI, 00ECHEUUTH Oa30BYIO
MOJTOTOBKY, C APYrol — YJIOBJIETBOPUThH MOTPEOHOCTH KaXKJOro, KTO IMPOSBISAET UHTEPEC U
CIIOCOOHOCTH K MPEIMETY U BBIXOAMT 32 PAMKHU U3y4eHUs (PU3UKH B IIKOJIHLHOM Kypce.

Pabouast mporpamMma 3aHSATHII BHEYPOUHOH esiTeNbHOCTH 10 pusnke «Pu3nka B 3a1a4ax U
SKCIIEPUMEHTAaxX» MpeAHa3HaYeHa JIJIsl OpraHu3alMi BHEYPOUHOH AesaTenbHOCTH «Touka pocTay
oOyyaronuxcs 7-9 kiaccoB MBOY «HuxkHekysolickas cpeHss MIKOIay.

Cpok peanuzauuu nporpammsl: 1 rog. 7 kiace — 724., 8 knacc 724., 9 knacc — 36 u.

JlanHast mporpamMma 1o3BoJjisieT 00y4aroUMCsi 03HAKOMUTBCS C METOIMKOM OpraHu3aluu u
MPOBEACHHS AKCIEPUMEHTAIbHO-UCCIIEIOBATEIbCKON JIEATENHHOCTH B COBPEMEHHOM YueOHOM
nporiecce mo (GpusmnKe, 03HAKOMHUTHCSI CO MHOTHMH WHTEPECHBIMHU BOIIPOCAMU (PU3UKU Ha TAHHOM
stanie OOy4YeHHs, BBIXOASIIMMU 32 PAMKH IIKOJIBHOW MPOTPaMMBbl, PACIIUPUTH IIEIOCTHOE
IpEICTaBICHUE O NpobieMe JaHHOW HayKu. OKCIEpHUMEHTalbHas JEeSATeNIbHOCTh OyneT
CIIOCOOCTBOBATH PA3BUTHIO MBICIUTENBHBIX ONEPALUi 1 O0IIEMY HHTEIUIEKTyaIbHOMY Pa3BUTHIO.

He menee BaxHBIM (hakTOpOM peanu3aliy JaHHOW MPOTpamMMbl SIBISIETCS CTpEMJICHUE
pasBUTh y Y4YalIMXCS YMEHHE CaMOCTOSTENBbHO pPaboTaTh, JAymaTbh, SKCIEPUMEHTHUPOBATh B
ycloBusix Jaboparopun neHtpa «Touka pocTa», a Takke NPUMEHATH MOJyYEHHbIE 3HAHUS IJIs
pEILIEHNUs KaUECTBEHHBIX, KOJIMYECTBEHHBIX U DKCIIEPUMEHTANIBHBIX 33/1a4 Pa3JIMYHON CIIOKHOCTH.
ConepxaHue TpOrpaMMbl COOTBETCTBYET IIO3HABAaTEIbHBIM BO3MOXKHOCTSIM IIKOJBHUKOB U
IPEOCTaBIsAET UM BO3MOXKHOCTh pabOTaTh Ha YpOBHE MOBBIIICHHBIX TpeOOBaHMM, pa3BHUBas
y4eOHYI0 MOTHBALHIO.

OCO0EHHOCTBIO JaHHOM MPOrpamMMbl SBJISIETCA TO, YTO:

® OHAa HAIpaBJICHa Ha JIOCTM)KEHHE OOyJarolMMHUCS B OOJBIIEH CTENEHH JUYHOCTHBIX U
MeTanpeAMETHBIX PE3YIbTaTOB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEH ydaluxcs;

® [IOCTENICHHO BBOJIUTCS IPOEKTHAs ACSITEIBHOCTb — OT MHUKPO-IIPOEKTOB B 7 KJlacce JI0
VHAVBUAYAJIBHBIX ITIPOEKTOB B 9 Kiacce;

e 4acTh y4eOHOTO BpEMEHHU OTBE/ICHA Ha perieHue 3a1a4d B popmare PISA.

Peanu3auus nporpamMMsl o0ecrieynBaeTcsi HOPMATHBHBIMY IOKYMEHTAMM:

1. ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-@3 (pex. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccwuiickoit @enepanun» (¢ u3M. U 101., BTy, B cuty ¢ 01.09.2020).

2. Tlacnopt HanmMoHanbHOro mpoekra «OO6pa3oBanue» (yrB. mpesunuymom CoBera Npu
IIpesunente P® no crparernyeckoMy pa3sBUTHIO M HAalMOHAJIBHBIM IIPOEKTaM, IMPOTOKOJ OT
24.12.2018 Ne 16)

3. TocynapctBennas nporpamma Poccuiickoii @eneparnuu «Pa3Butne oOpasoBanus» (yTB.
[ToctanoBnenuem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKACHUU rocynapcTBeHHOU mporpammel Poccuiickoit denepanuu «Pa3Butue o0pa3oBaHus».



4. TIpodeccuonanpupiii cranmapt «llemaror (memaroruyeckass OeATEIbLHOCTH B
JIOIIKOIPHOM, Ha4YaJIbHOM OOIIIEM, OCHOBHOM OOIIEM, CpemHeM oO0meM o00pa3oBaHHM),
(Bocniurarenp, yuutenb)» (pea. ot 16.06.2019) (Ilpukas MunucrepcTBa Tpyaa U COLHAIbHON
3amuTel PO ot 18 okTa6ps 2013 1. Ne 544H, ¢ u3MEHEHHSIMH, BHECEHHBIMH ITPHUKA30M
MunucrepcTBa Tpyza u conzamuthl PO ot 25.12.2014 Ne 11158 u ot 5.08.2016 1. Ne 422H).

5. Meroauueckue peKOMEHJAUMU IO  CO3JaHMI0 U (QPYHKUMOHUPOBAHHIO B
0011100pa30BaTeIbHbIX OpPTraHU3AIUAX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTH U MAajbIX
ropojax, IeHTPOB OO0pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBiIeHHOCTEH
(«Touka poctayn) (YTBepkIeHbl pacnopsbkeHueM MuHuctepcTBa npocselleHus Poccuiickoit
®enepauun ot 12 ssuBapst 2021 . Ne P-6)

Mean u 3apaun

Onwupasicb Ha MHAMBHIYaJTbHbIE O0pa30BaTeIbHbIC 3alMPOCHl M CHOCOOHOCTH KaXKIOTO
pebGeHKa IpU peanu3alyy NporpaMMbl BHEYPOUHOH AesATeabHOCTH 10 ¢pu3uke «Dusnka B 3a1a4ax
U SKCIIEPUMEHTAX», MOXKHO JJOCTUYb OCHOBHOM LieJIM - Pa3BUTh Y 00y4alolIUXCs cTpeMJIeHue
K JajbHeillleMy CaMOOINpeNeJeHNI0, HHTEeJIEKTYaJIbHOH, HAy4YHOH H MPAKTHYeCKOM
CaMOCTOSITEIbHOCTH, I03HABATEJIHLHOH AKTHUBHOCTH.

Jis peanusanuu nened Kypca TpeOyercs pelleHHe KOHKPETHBIX MPAKTHUECKUX 3ajad.
OcHoBHBbIE 32/1a4H:

* BBIABJICHME MHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOMKHOCTEH ywaluxcs K
PAa3IMYHBIM BUAAM ACATCIIBHOCTH,

M q)OpMI/II)OBaHI/Ie MMPEACTAaBJICHUA O SABJICHUAX W 3aKOHAX OKPYXKAIOMICTO MUPA, C KOTOPBIMU
IMIKOJBbHUKH CTAJIKMBAKOTCA B HOBCGHHCBHOﬁ KHN3HU,

* (hopmupoBaHUe NpeACTaBIECHUS O HAYYHOM METO/Ie TO3HAHHUS;
* pa3BUTHE UHTEpECa K UCCIIEN0BATEIbCKOM NesTeIbHOCTH;
* pa3BUTHE OIbITA TBOPUECKOM NEATEIBHOCTH, TBOPYECKUX CIIOCOOHOCTENM;

* pa3BUTHE HaBBIKOB OpraHM3alMl HAyyHOro Tpyaa, pabOThl €O CIIOBapsIMHU H
SHIUKIIONEAUAMU;

* CO3JaHME YCIOBUHM M pealu3allid BO BHEYPOUYHOE BpeMs IPHOOPETEHHBIX
YHUBEPCAJIbHBIX YUYEOHBIX NEHCTBUI B ypOUHOE BpEMS;

* pa3BUTHE oONbITa He(OpPMaIbLHOIO OOILIEHUs, B3aUMOJECHCTBHUS, COTPYIHUYECTBA;
pacuIpeHre paMoK OOILEHHS ¢ COLUTYMOM.

* (hopmupoBaHHE HABBIKOB MOCTPOEHUS (PU3MUECKUX MOJENIEH U ONpeNeeHUs] TPaHuL] UX
NPUMEHUMOCTH.

* COBEpIICHCTBOBAaHME YMEHUU NMPUMEHSATh 3HAHUA MO (U3MKE AJIsi OOBSCHEHUS SBICHHM
IPUPO/IBbI, CBOMCTB BEIIECTBA, PEIICHUs (PU3NYECKUX 3a]a4, CAMOCTOSTEIBHOIO MPHOOPETEHUS U
OLICHKM HOBOM uHGpopManuu (U3NYECKOTO COJAEp)KaHUs, HCIOJIb30BAaHUS COBPEMEHHBIX
UH(POPMAITMOHHBIX TEXHOJIOTHIA;

* HCIIOJIb30BaHUE MPHOOPETEHHBIX 3HAHUM W YMEHMIl ISl pelleHus NPaKTUYECKUX,
KU3HEHHBIX 33]1a4;

¢ BKJIFOYCHHC YUallIUXCA B pa3Hoo6pa3Hy10 ACATCIBHOCTB: TCOPCTUYCCKYIO, IPAKTUYCCKYHO,
AHAJIMTUYCCKYIO, ITIOUCKOBY1O;

* BBIpA0OTKa TMOKUX YMEHHMH NMEPEHOCHTh 3HAHMS W HABBIKM HAa HOBBIC (DOPMBI ydeOHOI
paboThI;

* pa3BUTHE COOOPA3UTEILHOCTH U OBICTPOTHI PEaKLUU NMPHU PEIIEHUH HOBBIX Pa3IUYHbBIX
($u3nUeCcKNX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKOH eATeTbHOCTHIO.



[Inanupyemble pe3ybTaThl

JlocTmkeHne NIaHUPYEMBIX pPEe3YJIbTaTOB B OCHOBHOM IIIKOJIE MPOUCXOIUT B KOMILIEKCE
UCIIONB30BAHUS  YETHIPEX MEXKAMCIHUILUIMHAPHBIX y4eOHbIX mporpamm («DopmupoBaHue
YHUBEPCAJIbHBIX YU4EOHBIX nercTBHiY, «DopmupoBanrne MKT-koMneTeHTHOCTH 00ydJarOImmxcs,
«OCHOBBI y4eOHOUCCIICIOBATEILCKON M TIPOEKTHOM JeATEIBHOCTHY», «OCHOBBI CMBICIOBOTO
YTeHHsI U pabOTHI C TEKCTOM») U Y4eOHBIX POTrpaMM IO BCeM MpeaMeTaM, B TOM YUCIIE MO (pU3MKe.
[Tocne n3ydeHuss mporpaMMbl BHEYPOUHOU esATENbHOCTH «PHU3MKa B 3a1a4aX U SKCIIEPUMEHTAX »
oOyJarommecs:

* CHCTEMaTU3UPYIOT TEOPETUYECKHE 3HAHWA W YMEHMSI 10 PELICHUIO CTAHIAPTHBIX,
HECTaHJIapTHBIX, TEXHUYECKUX U OJIMMIHNAJHBIX 337a4 PA3IMYHBIMUA METOIAMH;

* BEIPA0OTAIOT WHAMBUYATbHBIN CTHIIb PEHICHUS (PU3NUECKUX 3a/1au.

* COBEPILICHCTBYIOT YMEHUS HA TIPAKTUKE MOJIB30BATHCSI TPUOOPAMH, TIPOBOIUTH H3MEPECHUS
(Gu3MYECKUX BEIWYMH (OMpEAENsATh LEHY JEJCHHS, CHUMATh MOKa3aHWs, COONIONaTh MpaBuiia
TEXHUKH O€30MaCHOCTH);

* HAay4arcs MOJIb30BATHCS MPUOOPAMH, C KOTOPHIMU HE CTAJIKMBAIOTCS HA YPOKaX (PM3UKHU B
OCHOBHOI ILIKOJIE;

* pa3paloTaloT W CKOHCTPYUPYIOT MPUOOPHI M MOJAENH JUIS TOCIEAyIoueid paboTel B
KaOuHeTe (PU3UKH.

* COBEPLICHCTBYIOT HAaBBIKM INHMCBMEHHOM M YCTHOM pe€YM B IPOLECCE HANMCAHUA
UCCIIEIOBATENIbCKUX  PAa0OT, HMHCTPYKLUUH K BBINOJHEHHBIM MOAEISIM M IHpubopam, Impu
BBICTYIUICHUSX HAa HAYYHO — MPAKTUYECKUX KOH(PEPEHIHSIX Pa3IHIHBIX YPOBHEH.

* ONpEICIAT JajbHEUIICe HAIPABICHUE Pa3BUTUSI CBOUX CIIOCOOHOCTEH, cepy HaydIHBIX
MHTEPECOB, ONPEENIATCS ¢ BEBIOOPOM JalIbHEHIIIEro 00pa3oBaTeIbHOTO MapIIpyTa, JaJbHEHIIIETO
npodusns oOydeHus B cTapiiei MIKoe.

Ilpeomemnvimu pezynvmamamu NporpaMMbl BHEYPOUHOU AESITEIBHOCTH ABIISIOTCA:

OOyyaromuiicss MOMYyYUT BO3MOXKHOCTb Ui (POPMHUPOBAHUS CIEAYIOUIMX MPEIMETHBIX
pE3yNBTaTOB:

® 3HAaHUS O MPUPOJAE BAXKHEUIINX (PU3NUECKHX SBIECHUI OKPY)KAIOLIET0 MUPA U IOHUMaHKe
CMbICIIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b U3yUCHHBIX SIBICHUN;

® YMEHMSI [10JIb30BATHCS METOAAMH HAyYHOTO UCCIIEJOBAHUS SBJICHUI NIPUPOABI, IPOBOAUTH
HaOII0/IeHN s, IJITAHWPOBATh U BHIMOIHATH SKCIEPUMEHTBI, 00pabaThiBaTh Pe3yNbTaThl U3MEPEHHIH,
NPEJCTAaBISATh Pe3yAbTaThl U3MEPEHUN C IOMOIIIbIO Taldnuil, rpadukoB U GopMyn, 0OHApyKUBATh
3aBHCUMOCTU MEX]y (PU3MUECKUMHU BEIUYMHAMU, OOBACHATH MOJIyUYEHHbIE PE3YAbTaThl U JeNaTh
BBIBO/IbI, OLIEHUBATh I'PaHMIIbI IOTPELTHOCTEN PE3YNBTATOB U3MEPEHMIA;

® yMEHUS IPUMEHATh TEOPETHUECKUE 3HAaHUA 10 (PU3MKE Ha MPAKTHKE, peliaTh pu3nueckue
3a/1a4y Ha IPUMEHEHUE NOJIyYE€HHBIX 3HAHUM;

® YMEHMSI U HaBbIKU IPUMEHSITh MOTY4YEHHbIE 3HaHUS JUIsl O0bSICHEHUSI IPUHIIUIIOB AEHCTBUS
BOXHEHUIINX TEXHUYECKUX YCTPOMCTB, pelIeHUs MPAaKTUYECKUX 3a/ad IMOBCEIHEBHOM >KU3HU,
oOecriedeHrs: 0€30MaCHOCTH CBOEW KM3HM, PALMOHAIBHOTO MPUPOAONOIb30BAaHUS U OXpaHbI
OKPYXKaroIEe Cpelibl;

¢ hopmMupoBaHUe YOSKICHUS B 3aKOHOMEPHOU CBSA3U U MO3HABAEMOCTH SIBJICHUH TPUPOJIBI,
B 00OBEKTUBHOCTH HAyYHOTO 3HAHMs, B BBICOKOM IIEHHOCTH HAyKH B Pa3BUTHU MaTepuaibHON U
JIyXOBHOU KYJBTYPBHI JIFOJIEH;

® Da3BUTHE TEOPETUYECKOTO MBILUICHHUS HA OCHOBE ()OPMUPOBAHUS YMEHUN YCTaHABINBATh
(baxThl, pa3auyaTh MPUYUHBI U CIEICTBUS, CTPOUTH MOJIENIN U BBIJIBUTATh TUIIOTE3bI, OTHICKMBATh
U (hopMyaMpoBaTh J0Ka3aTelbCTBA BBIABUHYTHIX TMIIOTE3, BBIBOJUTH U3 IKCIIEPUMEHTAJIBHBIX
(aKTOB U TEOPETUUECKUX MojIeNel pu3nuecKkue 3aKoHbl;

® KOMMYHUKaTHUBHbIE yMEHHUS: [OKJIAJbIBaTh O pe3ylbTaTax CBOETro0 HCCIeI0BaHMs,
y4acTBOBaTh B JUCKYCCHUHU, KPaTKO U TOYHO OTBEYaTh Ha BONPOCHI, UCIIOJIb30BaTh CIPABOUYHYIO
JUTEPATYPy U APYTrUe UCTOYHUKUA UHPOPMAIUH.
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Memanpedmemmuvimu pezynbmamamu IPOrpaMMbl BHEYPOUHOU NEATEIBHOCTH SIBIISAIOTCS:

OO0yyaromuiicss TOTYYUT BO3MOXKHOCTD JUIsl JOPMUPOBAHHSI CISIYIOIIUX METApPEeIMETHBIX
pE3yIbTaTOB:

® OBJIQJICHUE HABBIKAMH CaMOCTOSATEIBHOTO MPUOOPETEHUS] HOBBIX 3HAHWUN, OpPTaHU3AINH
y4eOHOH JesATeNbHOCTH, IOCTAHOBKHM LieNed, IIIaHUPOBAaHMs, CAMOKOHTPOJII M OLIEHKU
pE3yNbTaTOB CBOEW JIEATEIbHOCTH, YMEHHMSMH IIPEIBUIETh BO3MOYKHBIE PpE3yJbTaTbl CBOMX
JIEHCTBHI,

® IOHUMAaHHE PAa3IUYUA MEXTY UCXOAHBIMU (haKTaMH U THIIOTE€3aMHU JJISl MX OOBSICHEHHMS,
TEOPETUYECKUMH MOJICJISIMU U PEaIbHBIMU 0ObEKTaMH, OBJIAJICHUE YHUBEPCAIBHBIMU y4eOHBIMU
JEMCTBUSAMU Ha NMpUMeEpax T'MIoTe3 A OObSICHEHUS U3BECTHBIX (PAKTOB U 3KCIIEPUMEHTAIbHON
IIPOBEPKU BBIABUTAEMBIX TMIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIETIEH IPOIIECCOB UJIU SIBJICHUII;

¢ (hopMUpOBaHKUE YMEHHI BOCIPUHUMATH, I1epepadaThIBaTh U NPEIbIBIATE HHPOPMALIUIO B
CJIOBECHOM, 00pa3HOH, CUMBOJIMYECKOH (hopMax, aHAJIM3UPOBATh U IepepadaThIBaTh OJYyYCHHYIO
MH(OPMAIMIO B COOTBETCTBUM C MOCTABJIEHHBIMM 3ajjadyaMH, BBIJENSATh OCHOBHOE COJEpKaHUE
IIPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI U U3J1ararh €ro;

® [IPHOOPETEHNE OMBITA CAMOCTOSITEIBHOTO IMOWMCKA, aHAIM3a W 0TOOpa MHpOpMamMu C
UCTIOJIb30BAaHUEM PA3TIMUYHBIX HCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOIOTUH [T PELICHUS
[IO3HABaTEJIbHBIX 3a7a4;

® pa3BUTHE MOHOJIOTMYECKOM W JHMaJOTUYECKON peud, YMEHHUS BBIpaXXaTh CBOU MBICIH,
CHOCOOHOCTH BBICTYIIMBATh COOECEIHHMKA, MOHMMATh €ro TOYKY 3pPEHHs, NPU3HABaTh IPAaBO
JIPYroro 4eJIoBE€Ka Ha MHOE MHEHMUE;

® OCBOCHHE NPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYALUSIX, OBJIAJICHUE SBPUCTUUECKUMHU
METOIAMHU pEeILeHUs IpodieMm;

e hopmupoBaHue yMeHHH paboTaTh B IPyIMIE C BBHINOJHEHUEM PA3JIMYHBIX COLMAIBbHBIX
poJIei, MPeICTaBIIATh U OTCTAaUBATh CBOU B3IVISJIbI U YOEXKIEHUS, BECTH TUCKYCCHIO.

PeryasituBubie YY/I

OOyyaromuiicss MOAYYUT BO3MOXKHOCTB Ul (POPMUPOBAHMS CIEAYIOIIUX PEryasTHBHBIX
YVI.

e YMEHHE CaMOCTOATENBHO ONPEAETATh eI 00y4eHHsl, CTaBUTh U (HOpMYITUpPOBaTh HOBBIE
3a7aud B yd€0e U TMO3HABATENIbHOW [€ATENbHOCTH, Pa3BUBATh MOTHBBI M WHTEPECHl CBOEH
MIO3HABATEJIbHOU JEATEIBHOCTH.

e YMEHHE CaMOCTOATEIbHO IUIAHUPOBAaTh NYTH JOCTHXKEHUS IeJed, B TOM 4HcCIe
aNbTepHaTUBHBIE, OCO3HAHHO BBIOMpaTh Haubonee 3PpPpeKTUBHbBIE CIOCOOB! pelIeHHs y4eOHBIX U
IIO3HABATENIFHBIX 33/1a4.

e YMEHHE COOTHOCUTH CBOM JEUCTBHUS C IUIAHMUPYEMBIMH PE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JESATEIbHOCTH B IPOLECCE NOCTUIKEHUS DPE3yabTara, ONPEAESATh CIOCOOBI
JeMCTBUI B paMKax IMPe/UIOKEHHBIX YCIOBUI U TpeOOBaHM, KOPPEKTUPOBATh CBOU JIEHCTBHS B
COOTBETCTBUU C U3MEHSIOLICICS CUTYallUEH.

o YMeHHe OLICHUBATL IIPABUJIBHOCTHL BBIIIOJHCHUSA y‘~IG6HOI>'I 3a1a4H, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHU.

e BiiaieHre 0CHOBaMH CaMOKOHTPOJISI, CAMOOLEHKH, TPUHATHUS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOU M MO3HABATEILHON JEATEIHHOCTH.

ITo3naBarenbHbie Y Y]]

OOyuaromuiicss TOTYYUT BOZMOKHOCTH JIJIs1 (JOPMHUPOBAHHSI CIASAYIOIIMX MO3HABATEIHHBIX
VYVII.

e YMEHHE ONpeNeNarTh TOHATHS, CO37aBaTh OOOOIIECHHUS, YCTaHABIMBATH AHAJOTHUH,
KJIaCCU(UITUPOBATh, CAMOCTOSITENILHO BHIOMpPATh OCHOBAHUS U KPUTEPHUH JUIS KIACCHU(pUKAIUH,
YCTAaHABIWBaTh  MPUYUHHO-CIEACTBEHHBIE CBSI3M, CTPOUTh JIOTUYECKOE  PACCYXKJICHHE,
YMO3aKJIIoueHne (MHAYKTUBHOE, IeAYKTUBHOE, 10 aHAJIIOTUH) U JIeJaTh BBIBOIBIL.



o YMeHue CO30aBaThb, NPUMCHATL U HpeOGPaSOBBIBaTb 3HAaKW U CUMBOIJIbI, MOACIIN U CXCMBI
AJI pCIICHUA yqe6HBIX 1 IMMO3HaBaTCIbHBIX 3a1a4.

o CMBICIIOBOE YTCHUE.

e DopMHUpPOBaHHE U PA3BUTUE HKOJIOTMYECKOTO MBIIUICHHS, YMEHHUE IIPUMEHATH €ro B
MI03HABaTENbHON, KOMMYHHUKATHBHOM, COLIMATBHOM MPAKTUKE U MPO(ECCHOHAIBHON OPUCHTAIUH.

e PazBuTHie MOTHMBAallUM K OBJIAJICHHUIO KYJIBTYpPOH AKTMBHOI'O MCIIOJIB30BAHMS CIOBapeu U
JIPYI'UX IIOUCKOBBIX CUCTEM.

Kommynukarususie YY/|

e YMEHME OpraHU30BbIBATH Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO JAESTEIbHOCTb C
YUUTENEM M CBEPCTHUKAMU; paboTaTh MHIMBHUYaJIbHO U B IPYIIE: HAXOAUTH OOLIee pelieHUe U
paspeniath KOH(QJIMKTHI HA OCHOBE COIVIACOBAHMUS MO3UIMNA U yuéTa HHTEPECOB; (hOPMYINPOBATh,
apryMeHTHUPOBATh U OTCTAUBATh CBOE MHEHUE.

e YMEHUE OCO3HAHHO HCIIOJIb30BaThb pEYEBBIE CPEICTBA B COOTBETCTBUU C 3ajadyeul
KOMMYHUKAIK I BBIPAKEHUsI CBOUX YYBCTB, MbICIEH U mOTpeOHOCTEH Ui IUIaHUPOBaHUS U
pPEeryisiiuu CBOEU AESATENbHOCTH; BIJIAJICHUE YCTHOM M IIMCBMEHHON pPEYbl0, MOHOJIOTHYECKOU
KOHTEKCTHOM PEUbIO.

e DopMupoBaHHE U  PA3BUTUE  KOMIIETEHTHOCTH B  OOJACTH  HCIOJIb30BAHUA
MH(}OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruii (nanee — UKT).

JIuunocmuvimu pe3ynsmamamu NpOrpaMMbl BHEYPOUHOH IS TEIBHOCTH SBISIOTCS:

OOyyaromuiicsi MOMyYUT BO3MOXKHOCTH JIsi (POPMHUPOBAHUS CIEAYIOUIMX JIMYHOCTHBIX
PE3YJIbTaTOB:

® Da3BUTHE NI03HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIbHBIX H TBOPUECKUX CIIOCOOHOCTEH;

® yOSXKIEHHOCTh B BO3MOXXHOCTH TIO3HAHUSI TPHUPOABI, B HEOOXOAMMOCTH Ppa3yMHOTO
UCTIOJIb30BaHMsI TOCTHKEHUH HAYKW M TEXHOJIOTUH /ISl TaTbHEUIIErO Pa3BUTHUS YEIOBEUECKOTO
00IleCTBa, yBa)KEHUE K TBOPIIAM HAyKH M TEXHHWKH, OTHOIICHHE K (DU3MKE KaK K DJIEMEHTY
0011eueI0BEYECKOM KYIbTYpHI;

® CaMOCTOATENIHOCTD B TPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUI;

® TOTOBHOCTB K BBIOODPY KU3HEHHOT'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMHM HHTEpECAMU U
BO3MO)KHOCTSIMU;

® MOTUBAIMS 00pa30BaTeIbHOMN JESATEIbHOCTH Ha OCHOBE JINYHOCTHO OPHUEHTHUPOBAHHOTO
HOAX0/a;

¢ (hopMUpOBaHKE IICHHOCTHOTO OTHOIICHUS APYT K JAPYTY, K YIUTEINI0, K aBTOPaM OTKPBITHI
U U300pETeHNH, K pe3ybTaraM 00ydeHusI.

TemaTuueckoe IJIAHUPOBAHHUE

7 xJyacc
Ne Ha3zBanue pasaesa, TeMbl Koauecrso Teopus IIpakTuka
4acoB
1 Beenenune 4 2 2
®duznka u BpemeHa rojga: @usnka oceHsro. | 3 1
3 [IepBoHauanbHBIE CBEIEHUS O CTPOCHUU 4 2
BeIIleCTBA
4 B3aumoneiictBue Ten 8 2 6
5 Pa3 3agauka, 1Ba 3a7auKka 4 4 0
6 ®dusuka u BpeMeHa roga: dusuka 3umMoit. | 2 1 1
7 Cunsl B mpupoe 11 5 6
8 Pa3 3amauka, nBa 3amauka 4 2 2




JlaBnenue 6 2 4
10 ®dusuka u BpeMeHa roga: @usnka BecHO. | 3 1 2
11 OHeprus 12 5 7
12 DU3UKH U JTUPUKU 4 2 2
13 ®usuka 1 BpeMeHa roja: Ousuka JeToMm. 5 2 3
UTOIoO 70 31 39
8 kJacc
KosmmuectBo
Ne Hassanue pa3aesia, TeMbl 4aCOB Teopus IIpakTuka
®dusnka U BpeMeHa rojia (moBTOpeHue) 8 5 3
2. | [IpoekTHas nesaTeabHOCTD 10 HU3HKE 7 3 4
3. | Monexynsipaas ¢pusnka 11 7 4
4, | ®duszuka u AEKTPUICCTBO 19 8 11
S. ®du3nka kocmoca 3 1 2
6. Maruetusm 5 2 3
7. [IpoexTHas EeSITENHHOCTD 7 2 5
8. CBeTOBBIC SIBIICHUSA 6 2 4
9. | HocTmxeHus: COBpeMEHHON (PH3UKU 4 3 1
UTOIro 70 33 37
9 kacc
KounuyecrBo
Ne Haszsanmue pa3jena, TeMbl 4aCOB Teopus IIpakTuka
1 BBenenue 5 4 1
2 MexaHnka 8 4 4
3 3aKOHBI COXPAHEHUS 6 4 2
4 PabGora sneprus 5 2 3
5 ONEKTPOMAarHUTHBIE SBICHUS 10 6 4
UTOIro 34 20 14

Conep:xaHue NporpaMmmbl

7 KJacc
TEMA 1. BBEJAEHMUE (44)

Teopusi-24. BronHoe 3ansTHe. MHCTpyKTaX 1O OXpaHe Tpyda Ha 3aHATHAX. llome3Hsle cebuikn
no ¢usuke B MHTEepHET. MeToabl u3ydeHus pusnueckux siBieHuid. OU3NUEeCKUi SKCIIEPUMEHT.

[TorpemHOCT MpPSAMBIX HM3MEPEHUM.

HpaBI/ma IMPOBCACHHA IIKOJIBHOTO OJKCIICPUMCHTA.

KOMHLIOTCpBI B (I)I/I3I/I‘-ICCKI/IX HUCCJIICAOBAHUAX W MPU HIYYCHHUU (1)I/I3I/IKI/I. HpaBI/IJ'Ia CO3aaHusA

AJIEKTPOHHOM NPE3EHTALNH.




I[IpakTuka-24y. M3mepeHne ¢GU3MUECKUX BEIMYMH C IOMOIIBI0 MHQPPOBON J1adOpaTopuu.
Omnpenenenue 1eHbI eneHus npuoopos. OnpeneneHue pacCTOSIHUM 10 HEAOCTYNHBIX OObEKTOB.
Omnpenenenne oobeMa Tl pa3indHoil popmel. MI3mepeHne TOMMIUHBI JIUCTa OyMar.
TEMA 2. ®U3UKA U BPEMEHA I'OA: ®U3UKA OCEHBIO (34)

Teopus-14. 3aragouHoe BeuecTBo — Boga. Tpu cocrosiHust BoAbl. MIHTEpecHOe O BOJeE.

l'unore3sl MpOUCXOXKIEHHUS BOABI Ha 3emiie, 3HaYeHHE (PUIUUYECKUX U XUMHUYECKHX
CBOMCTB BOZIbl, CTPOEHUE MOJIEKYJIbI BO/IbI, OOBSICHEHHE CBOMCTB BOJIbI B PA3JIMUHBIX arperaTHbIX
cocTosiHUSX. Pob BOZIBI B )KM3HU UEIOBEKA.

IIpakTuka-2 4 DKcKypcus Ha OCEHHIO pupoy. [IpoBeneHne HabIOICHHIA TPOSBICHHUS
buznveckux sBieHu oceHblo. Cozmanue mnpeseHTanuu «®Puszmka OceHblo». Pabora ¢
[Tporpammoii Power Point mo cozganuto ciaiios.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHUA O CTPOEHUU BELHLIECTBA (4u4)
Teopus-4u. [lnanupoBaHue PU3NUECKOTO HKCIIEPUMEHTA — KaK J0Ka3aTh Teopuro. Ot Jlekapra
10 Hammx gHeil. bpoyHosckoe nBukenue. Hano-texnonoruu. Counnenune «Mukpomup». Mukpo
BEJIMYMHBI B HALLICH KU3HH.

IIpakTuka-24 Pacmmpenue Ten npu HarpeBaHuu. M3mepenue ckopoctu muddy3un. Monenu
arperaTHbIX COCTOSIHHM (UTpa)

TEMA 4. B3BAUMOJIEMCTBHUE TEJI (8u)

Teopus-2u. Mexannueckoe IBIKEHHWE W B3auMojnercTBue. Kak OBICTPO MBI JIBHXKEMCS
(cmoxenne ckopocteit)? Korma mbr aBmkemcs Bokpyr ConHia ObicTpee - AHEM WM HOYbIO?
[Ipumepsl pa3nuYHBIX 3HAYCHUI BEJIMYMH, OMHCBHIBAIOIINX MEXAaHUYECKOE JIBH)KEHHE B >KHUBOU
npupoze. Mcnonb3oBaHue B TEXHUKE TPUHIIMIIOB IBUKEHUS AKUBBIX CYILLIECTB. SIBI€HNE HHEPLIUU.
«HenonsuxkHas OarHs». Uto uzyyaet craruka? Bujibl paBHOBECHSI.

IIpakTuka-6u.  V3mepeHue ObICTPOTHI peaklUu dYeloBeka. M3mepeHue CKOPOCTH XOIBOBI.
DKCIIepUMEHTAIBHBIC JJOKa3aTebCTBA SBICHUS wWHepHuu. IloaroroBka BuacoduiabMa IMpo
aBieHne uHepuuu. M3mepenne maccel 1 kamm Boabl. OmnpeneneHue TUIOTHOCTH MPUPOTHBIX
marepuasioB. Onpenenenne o0bemMa M IUIOTHOCTH cBoero tena. Omnpenenenuve o0bEMa(Macchl)
MPOJYKTOB B yIakoBKe. M3roToBiieHHe paBHOBECHOW UTpyIIKHU. Pemenue 3aaa4.

TEMA 5. PA3 3AJTIAYKA, IBA 3AJJAUKA (44)

Teopusi-54. [1pasuna pemenns u opopmueHus 3aaad. [louck ommbok. Permenne 3aHnMaTenbHbIX
3ana4. Pemenue 3anau B popmare [TU3A.

TEMA 6. PU3UKA U BPEMEHA T'OJA: ®U3HUKA 3UMOM (2u4)
Teopus-14.  Cuer, nen, u merens. CHexuHKN B Bo3nyxe. CHexuHku Ha 3emie. Criouncras
CTPYKTYypa CHEXHBIX TOKpOBOB. Pexxensiius. Jlen na 3emuie. [opHblit nenHUK. J[BUKeHUE TeTHUKA.
Kakue ObiBatoT MeTenu. MHUKpOCTpYKTypa HH30BBIX MeTeneil Bomuel Ha chery. Kak maneko
NEPEHOCUTCS CHer Merenblo. [IbuieBble Oypu M METenu: CXOACTBO M paznuuus. Pusuka y
HOBOT'OJTHEHU EJIKU.

IIpakTuka-1 4 @usuka - Hayka O npupoie. MOXHO JHM H3y4yaTb MPUPOLY 3UMOM?
[Tporynka Ha 3MMHIOIO IPUPOAY.
TEMA 7. CWJIbI B TIPUPOJAE(114)
Teopusi-54. Cuna — BeKTOpHas BeJIMYMHA (JMHAMUYECKOE pelieHue 3a1a4d). Bec 1 HeBeCOMOCTb.
Cuina tpenus. Counnenne «Mup 6€3 TpeHHS».

3aKoH BCEMUpPHOTO TAroreHusi. CTpoeHHe CONMHEYHON cucTeMBI. [[11aHeThl 3eMHOM TPYIIIEI.
[Tnanersl-rurantel. Cuma TSKecTH Ha apyrux miaHetax. CrnytHukd rianet u Jlyna. HaGnronenue
Jlynsl. Masnble Tena, opOUTHI U MEPUOJUYHOCTD KOMET. «3BE3J0Mabl», WM MOYEMY 3BE3/bI HE
naznaroT? 3Be3qHoe Hebo. Co3Be3nns. 3HaKOMCTBO C MMPOrpaMMaMH 110 acCTpOHOMUU. Bpems u ero
n3Mepenue. Kanennaps.

IpakTuka-6u4. 3annmarenbHbiil onbIT «lllapuk Ha HUTHY. OnpeneneHne HeHTpa TAKECTH
Tesna. 3aHUMaresbHbIE (UTYpHl Ha paBHOBecue. M3rotoBneHue coimHeyHbIX 4dacoB. Co3naHue
JYHHOTO KaJieHJapsi ¢ MOMOIIbI0 nporpamMMbl Power Point. M3Mepenune XeCTKOCTH MPY>KUHBI.
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N3mepenune koddduimenta Cuilbl TPEHUS CKOJNBXKEHHS Ha KPBUIbIE IIKOJBI W JAPYTHX
MOBEPXHOCTSX.

TEMA 8. PA3 3AJTIAYKA, /IBA 3ATAYKA (44)

Teopus-24. Cuctema CU u ee 3HaueHue. /luHaMuueckoe pelIeHHE 3a7ad Ha CIIOKEHHE CHIL
Pemenue 3annMarenpHbIX 3a1a4. Pemenue 3anay B popmare [TM3A.

IIpakTuka-24. Onpenenenue Beca CyMKH IIKOJAbHUKA. OnpeneseHne Macchl U Beca BO3[yxa B
KOMHare.

TEMA 9. JABJIEHHUE (64)

Teopus-2u. JlaBnenue TtBepabix Ten. 3akoH Ilackans. JlaBieHue B KUIKOCTH.
I'mapocrarnueckuil mapagokc. ArMmocdepHoe aasineHue. Ponb arMocdepHOro naeieHus B
npupoze. AtmocdepHoe aaBineHue u norona. ToHomeTp, MaHOMETpBI. ATMOC(hEpHOE J1aBIeHUE B
#u3HU denoBeka. Kak mbl npimmm? Kak mbl nbém? «l'opHast 60s1e3Hb», BIUAHUE aTMOC(HEPHOro
JIaBJICHUS HAa CAaMOYYBCTBME JIIOACH. Pelienre 3aHuMaTeIbHbIX 3a/1a4.

IIpakTuka-44. M3ydenue 3aBUCUMOCTH JaBJICHHA OT IUIOIIALU IOBEPXHOCTH C IIOMOIIBIO
JIaT4YMKa 1aBJIeHus. 3aHuMaresbHble onbIThl «IlepeBEpHyTHIi cTakan», «POHTaH B KOOe», « 1o
B OyTbuike». [Ipubopbl Juisi n3MepeHus NaBleHUs — U3roToBiIeHUe Oapomerpa. ATmocdepHoe
naBineHre u  MeauuuHa. llnpun, nunerka, MmenuuuHckas OaHka. KpoBsHoe naBieHue.
Onpenenenue paaBieHUss KpoBH y uyenoBeka. OnpenesieHue BBICOTHI 3[aHMS C IOMOIIBIO
OGapomertpa.

TEMA 10. DU3UKA U BPEMEHA I'OJIA: ®PU3UKA BECHOM (3u)

Teopus-14. Temneparypa. TepmomeTtp. [Ipumeps! pa3anuHbIX TEMIEPATYp B IPUPOJIE.
IIpakTnka-24. Dkckypcust Ha npupony. [IpoBenenue HaOmroneHUN MpOsBIEHUS (PU3NYECKUX
sIBJICHUI BeCHOU. V3MepeHue Temmeparypsl OUYBBl HAa TIIyOMHE W MOBepxHOCTH. MccnenoBanue
KallWJUIIPHBIX SIBJICHUM.

TEMA 11. SHEPTUS (124)

Teopus-54. Pasinunble BUABI DHEPrUM, HCIOJIb3YEMBIE JIIOABMM, W MX 3anacel. KocBeHHbIE
u3Mepenus. [louemy pabora u »sHeprusi MMEIT OAHY €AUHMIY u3MepeHus? HecucremHble
€IMHULIBI. JHEPrus U NHULIA: OCHOBHI IPABWJIBHOIO MUTAaHMs. PellieHne 3aHMMAaTenbHBIX 3a/ad.
Pemenue 3anau B popmare TTMU3A.

IIpakTuka-74. MI3MepeHne KUHETUYECKOW dHEPruu teia. Msmepenue noTeHnuanbHOl SHEPTUN.
Mento mkonpHuKa. Co3naHue nmpe3eHTaluu O MpaBUiIbHOM muUTaHuu. OnpezneneHue paboTsl U
MoOILTHOCTH pyk. OmpeneneHue MeXxaHWYeCcKOH paboThl IpU MpbDKKE B BbICOTY. OmnpeneneHue
CpelHel MOITHOCTH, pa3BuUBaeMod mpu Oere Ha nuctanmuio 100M. OmnpeneneHue cpenHen
MOIIIHOCTH, Pa3BUBAEMOM NpU npucenanuu. MsmepeHue cpenHeil MOIIHOCTH, pa3BUBAaEMOM IpU
noabemMe 1o JiectHuue. OrmnpeneneHue BBIMIPHIIIA B CHUJIE, KOTOPBIM JaeT MOABMXKHBIA U
HenoBxkHbIN O110K. CpaBHeHue KI1/I moaBuxHOro 6J10Ka M HAKIIOHHOM TIOCKOCTH.

TEMA 12. ®PU3UKHU U JIUPUKUH (44)

Teopusi-24. ®u3nka B XyJJOKECTBEHHbIX POU3BEACHUAX. JJoCTHKEHUSI COBpeMEHHON (DU3HKHU.
IIpakTuka-24. M3roroBneHne camMofenbHBIX KapTuH «PU3MKa B BECENBIX KAPTHUHKAX». YPOK-
npenactaBienne «Puznueckue (OKycb». 3aluTa 3JIEKTPOHHOW mpe3eHTauuu «Mup miazamu
busnkar.

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

Teopus-24. Kakoil mecs1 jgeta camblil xxapkuil? Xapkoe neto u muensl. Kak 1 koraa npaBWIBHO
cpesarb 1BeThl? Ha kauensax "ayx 3axBarbiBaet".

IIpakTuka-34. OnbiTel Ha gave. DKcKypeus «Du3nka y BOTOEMay.

8 kirace

TEMA 1. ®U3UKA U BPEMEHA I'O/IA (noBTropenmne) (84)

Teopus-S4. BBogHoe 3ansatue. MHCTpykTax Mo oxXpaHe Tpyda Ha 3aHATHAX. [lorpemHocTts
npsaMbeix u3mepenuid. Kimacc tounoctu npubopos. Urenue rpaduka. BeiBoabl mo pesynbraram
skcnepumMenTa. Llena nenenus mkanel npuodopa. KocBennbsie uamepenus. IlpaBuna nmposeneHus
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MIKOJIBHOTO 3KcnepuMenTa. OdopmiieHne 3IeKTpOHHOro oTueTa 00 sKcrmepuMeHTe. Pemienue
3ajad.

IpakTuka-3 4. M3Mmepenue (U3NYECKHX BEIWYMH C MOMOIIBI0 IU(PPOBOH Jaboparopuu u
nocrpoenue rpagpukos. lccinenoBaHue 3aBUCUMOCTH CHIJIBI  YOPYIrOCTH OT Beca Tela.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT IPYKUMAIOIIEH CUIIbl. DKCIEpUMEHT [ anuies.
TEMA 2. IPOEKTHAS JEATEJBHOCTD I1IO ®U3UKE (74)

Teopus-3. Yto Takoe HayuHbI MPOEKT U KaK €ro nNoAroToButh? Curyanus u npodiaema. AHaau3
croco0oB pemeHust mpodieMbl. TpeGoBaHus K ucciienoBarenbckoil pabore. IlinanupoBaHue
nesTeabHOCTH. TpeboBaHus K 0pOPMIICHUIO IPOSKTHOM paboThI 10 PU3HKe.

IIpakTuka-4 4. BeimonHeHne MUKpO-TIpoekTa B rpymme. OGopMiIeHUE U 3alTUTa.

TEMA 3. MOJIEKVJ/IAPHASA ®U3UKA (114)

Teopus-74. «BonmebHOE» CBONCTBO dHEPTHH. MaKpo M MHKPO TapaMeTpbl U UX CBS3b.
®da3oBbie mepexonl. BoasHoii map B armocdepe: oOpa3oBaHue 00IaKOB, TyMaHa, POCHI, WHES.
AtMocdepHble ocaaku: cHer, rpai. Touka pocsl. IloBepxHocTHOE HaTspkeHue. KanumsipHble
SIBJICHUA U IBUYKEHUE KUJIKOCTHU TI0 TpyOam. 3akoH bepHysuu, moapeMHas cuia Kpeiia. Mopckue
TedeHUsA. COBpPEMEHHBIE MATEpHUAJIbl: HCIOJb30BAHUE KOMIIO3UTOB, JKHMJIKHE KpPHUCTAJUIBIL.
['padmueckoe mpeacTaBiIeHne TEIJIOBEIX IporeccoB. Pemenue 3anau B popmare [TH3A.
IIpakTnka-44. OKCIepUMEHTAIBHOE JOKA3aTEIbCTBO PA3JIMYMUS CBOMCTB BEUIECTB B PA3JIMYHBIX
arperaTHblx COCTOAHMAX. Hekoropble CBOMCTBAa KpUCTAIOB. I3roroBneHune caMoIenbHBIX
npubopoB. M3MepeHne BIa)KHOCTH BO3[yXa B MOMELIEHUH M Ha ynuue. V3MepeHue ckopoctu
MCHIAPEHUs Pa3IMYHbIX BEIIECTB. 3aHUMAaTEIbHbIE OIBITHI M BOIPOCHI: KUIIEHUE BOJIbI B OyMayKHOM
KOpOOKe, KHUIIEHHE BOAbl KOMHAaTHOW Temmeparypbl. M3MmepeHue Cuilbl MOBEPXHOCTHOIO
HarsbkeHus. lllapuk B asponmHamuyeckoil TpyOe. BrlpamyBaHue KpucTaiia COIM Ha OCHOBE.
M3roroBieHne MakeTa KpPUCTAJUIMYECKOM pEUIeTKH Kommo3uTa. M3rorosieHue Mopenu
peaktuBHOTO ABUrarens. M3yuenue padbotsl JJBC Ha MakeTe U 3JIEKTPOHHON MOJIEIH.

TEMA 4. ®PU3UKA U JIEKTPUYECTBO (194)

Teopusn-8u. Dnexrtpuueckue siBeHUs. JnekTpusanus Teia. [Ipunmun paboTel ckaHepa.
AtMocdepHoe anekTpuuectBo. I'pozoBas Tywa. Ilpupona monnun. Kakue ObIBaroT MOJIHUM.
[Tpunummne! anekrpode3onacHocTi. OCHOBHBIE XapaKTEPUCTUKH 1.TOKa. HecucreMHble eqMHUIIbI
paboThl Toka. Pemenue 3agad.

IIpakTuka-11y

B3anMHoe nputskenne u ortankuaHue «CyaTaHOBY»; ONBITHI MO 3nekTpu3anuu. Habmronenue
pa3IUYHBIX BHJIOB HCKpPOBOro paspsana. lccienoBaHne mpPOBOIHUKOB M HENPOBOAHHKOB
snekTpudecTsa. [lomydeHne 51.TOKa B JKUAKOCTH, 3J€KTpoiu3. M3rotoBieHue OaTapeiki.
OKCIIEpUMEHTAIBHOE  JI0Ka3areabCcTBO 3akoHa Owma. V3yueHwe pasiIuyHBIX COEIMHEHUN
npoBoAHUKOB. Co31aHue pPa3IMYHBIX NPUOOPOB(MIPYIIEK) HA OCHOBE AIEKTPOJBUIATENS.
OKCIIepUMEHTAIbHOE  JI0OKa3aTenbCcTBO  3akoHa  Jlxkoyng-Jlenma.  Co3naHue  cyeTyuka
AIIEKTPOIHEPTUHU U U3yUEHHE €ro padoThI.

TEMA 5. ®U3UKA KOCMOCA (34)

Teopusi-14. ®usnueckas npupona HedecHblx Ted. [lonersl k apyrum rianeram. Poib
KOCMOCa B >KM3HU COBPEMEHHOIo o0IecTBa. MexayHaponHOE COTPYAHHMYECTBO B OCBOEHUU
KOCMOCa.

IIpaktuka-2 4. Cozmanume onexkTpoHHod mnpeseHTtannn  «Kocmoc.  Hcropus
KOCMOHABTUKW». [1onroToBKa Ipa3gHOBaHuUs AHSI KOCMOHABTUKH.

TEMA 6. MATHETU3M (54)

Teopusi-24. Maruutnoe nosne 3eminu. Kommac. MarauroOuosnorus. Marautsele Oypu.
®eppomarnetuku. Cuna Jlopenna. [[BrkeHue 3apsSKE€HHOW YacTUIBI B OJTHOPOJIHOM MarHUTHOM
nosie. Jlromunecuenuus. [lonsipuble cusHus.

IIpakTuka-34y. I3ydyeHWe MArHWTHBIX JIMHUM TIOCTOSHHOrO MarHuTa. M3ydeHue
MarHUTHBIX CBOMCTB pa3inyHbIX BemiecTB. rpa «bannana o mo0siieM KaMHe».

TEMA 7. HPOEKTHAS JEATEJBHOCTD (74)

Teopusi-24. Kak noarorosuts u opopmuts gokian? Kynsrypa Beictymiuenus. Oparopckoe
HCKYCCTBO.
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IIpakTuka-54. BelltoIHeHNE U 3a1lMTa UHAUBUAYAIbHBIX U IPYIIIOBBIX IIPOEKTOB.
TEMA 8. CBETOBBIE SABJIEHUS (64)

Teopusi-24. YcTpoiicTBO onTU4ecKkux mpubopoB. M3yduenne ycrpoiicTBa doroammapara.
Panyra. ®u3uka BO3HUKHOBEHMS paAyrd. XOJA CBETOBOIO Jiydya B Kamie JIoxId. OnTtuueckue
WJUTIO3UH.

IIpakTuka-44. NccnenoBanue: «CBET B )KM3HU )KUBOTHBIX U YEIIOBEKa», «JlocTuxkeHus u
MEPCIEKTUBBI UCIIOJIB30BaHUs CBETOBOM 3HEepruu COoJIHIIA YETOBEKOM).

Paznoxxenue Oemoro cmera. HaOmiomenuss B Mukpockon u Teneckon. CozmaHue
rojorpamMmsl. M3rorosiieHure Kajen10cKkona.

TEMA 9. JOCTHXKEHUSI COBPEMEHHOMN ®U3NUKHW (44)

Teopus-3u. [Ipumepsl TOBapoOB, CO3AAHHBIX C HUCIHOJIB30BAHHUEM HAHOTEXHOJIOTMM H
MPUYHHBI X YHUKAJIBHBIX CBOMCTB. HecMaunBaembie M BCETIa YUCTHIE BETPOBBIE CTEKIIA, TUCKU
konéc u T.n. Co3maHHBIE Ha OCHOBE HAHOYACTHIl OKCHAA TUTaHa U cepeOpa MOBEPXHOCTH,
obmanatorue 0aKTepUITUIHBIMU CBOHCTBAMH.

Pa3Butne BoenHo# TexHuku. 7 Mas - Jlens paauo. HoBoctu ¢usnku u kocmoca.
Ipakruka-1 4 Okckypcusi Ha MecTHylo ATC. IloaroroBka BBICTYIUIEHHH O JOCTHXCHHSIX
COBPEMEHHOU (PU3UKU.

9 kJacc

TEMA 1. BBEJJEHHE (54)

Teopusi-4u. BBomHoe 3aHsTHe. HCTpYKTaX MO OXpaHE TPylHa Ha 3aHATHSAX. AOCOIIOTHAs U
OTHOCHUTEJIbHAS MTOTPEIIHOCTH MPSMBIX U3MepeHuid. [IoBTOpeHre: TUIOTHOCTD, aBIICHUE, SHEPTHUS
U paboTa, MOJIeKynsIpHas (U3HKa.

IpakTuka-1 4. 3mMepenne GU3NICCKUX BEITUINH U BEIYUCIICHHUE ITOTPEITHOCTH.

TEMA 2. ®PU3UKA B 3AJAYAX U DKCIIEPUMEHTAX (19 uv)

Teopus-164. JIBrxeHue Tena 1noj AeUCTBUEM CUIIBI TsbKeCTH. bamnnctruka. AGCONOTHO
ynpyruit ynap. 3axon bepuynnu. ddexr [Jomnepa. Onpenenenue mpocTpaHCTBEHHON CKOPOCTH
3Be31. BpamarenbHoe JBM)KEHHE TBEpAOro Teja. YCIOBHS PpABHOBECUS TBEPIOrO Tela.
Ob6pazoBanue ConHeyHoil cuctembl M miaHeT. CpenacrBa coBpeMeHHOHM cBsA3H. CuCTeMbl
actpoHaBurauuu (GPS u I'monacc). ®@usnka v BOeHHasi TEXHUKA.

Pemenue 3a1a4 NOBBILIEHHON CJIOKHOCTH.

IIpakTuka-13u. HccnenoBaHue 3aBUCHUMOCTH JAlIbHOCTU MOJE€Ta OT YIIa K TOPU3OHTY.
OKCIIEpUMEHTHI HA PaBHOYCKOPEHHOE JIBUKEHHE. JKCIIEPUMEHTAIBHOE JOKA3aTeIbCTBO 3aKOHA
COXPAaHEHHUsT UMIYIbca. OKCIEPUMEHTHl Ha BpalleHue TBepaoro Ttena. Mi3rorosrnenue
IOPOCTEHIIEr0 HMHAYKIMOHHOTO TeHeparopa IepeMeHHOro Toka. HabmroneHue sBieHUs
camouHaykiuu. Cnoxenue kosnebanuii, purypsl Jluccaxxy Ha ocmmmiorpade. Buzyanuzarus
3BYKa C IIOMOIIBIO JIa3epa.

Kaneﬂuapﬂo-TeMaanecxoe NJIAaHUPOBAHHUE

7 kjaacc
Jlara
Ne Ne Tema
n/n

1. BBegenne (44)

1 1 BBonnoe 3anstue. Mncrpykrax no Th. Tlone3nsie cchuiku 1o Gpu3uke B
WutepHet. MeTozp! n3ydeHus: GU3NUECKUX sBICHUM.
2 2 ®usnueckuii skcriepuMeHT. [IpaBuia npoBeaeHus NIKOJIBHOTO

skcnepuMenTa. [lorpemHocts npsamsix usmepenuit. Il/p: U3mepenue
(U3UYECKUX BEJTMYHMH C TIOMOIIBIO IMGPOBOI Tab0paTopuu.
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3 3 I1/p: Onpenenenue oobeMa Te pa3IuyHON HOPMEI.

4 4 I1/p: V3mepenue TOMMMHBI IUcTa Oymary.

2. ®u3uKa u BpeMeHa roga: pusuka ocenpbio (34)

5 1 3araouHoe BeniecTBo — Boja. MiHTepecHoe o BoJe.

6 2 I1/p: Dxckypcus Ha oceHHIor0 npupoxy. [IpoBenenue HaGmoneHUN
MPOSIBIICHMS (PU3UIECKUX SBICHUI OCEHBIO.

7 3 I1/p: Co3manme npe3entanuu «dusnka Ocenpro». Padora ¢ [Iporpammoii
Power Point 1o co3ganuto ciaiiios.

3. llepBoHaya/ibHbIe CBeIECHHS 0 CTPOEHMH BemecTBa (44)

8 1 Ot /lekapra 10 Hammx JHEW. BpoyHOBCKOE IBH)KEHUE.

9 [TnanupoBanue GU3NIECKOTO IKCIIEPUMEHTA — KaK JOKa3aTh TEOPHIO.
I1/p: Pacuimpenue Tel npyu HarpeBaHuu.

10 |3 I1/p: Nsmepenue ckopoctu quddy3um.

11 |4 Hano-texHonoruu. MUKpO BEJITMYMHBI B HAILICH KU3HU.

4. Bzaumoneiictue teJ (84)

12 |1 MexaHn4eCKOe IBUKEHUE U B3AUMOJICHICTBHUE.

13 |2 I1/p: V3amepeHue CKopoCcTH XObOBI.

14 |3 I1/p: [logroroBka BuaeohmIbMa Mpo SBJICHUE HHEPIHH.

15 |4 I1/p: U3mepenne maccol | kamim BOAbIL.

16 |5 I1/p: Onpenenenre MIOTHOCTH MIPUPOAHBIX MAaTEPUAIIOB.

17 |6 I1/p: Onpenenenne o6bEMa(Macchl) MPOAYKTOB B YIAKOBKE

18 |7 | Yro u3yuaer craruka? Buasl paBHOBECHS.

19 |8 I1/p: MsroroBnenne paBHOBECHON UTPYLIKU.

5. Pa3 3agauka, n1Ba 3ajga4ka (44)

20 |1 [IpaBuna pemenns u opopmiteHus 3a1ad. [Touck ommoOoK.

21 2 Pemrenue 3amady Ha MeEXaHUYECKOE OBYDKEHUE

22 |3 Pemenue 3aga4 Ha MIOTHOCTH

23 |4 Pemenue 3anau B popmare [TM3A

6. ®u3nka u BpeMeHa roaa: GpusukKa 3umMon (24)

24 |1 Il/p: ®usuka - Hayka o mpupoje. MOXXHO 1M U3y4yaTh NPUPOAY 3UMOMN?
[Iporynka Ha 3MMHIOIO IPUPOTY.
25 |2 CHer, sien, 1 MeTesb. OU3NKa y HOBOTOHEH €IIKH.

7. Cuabl B npupoae(114)

26 |1 Cuta — BEKTOpHAs BEJIMUMHA (TUHAMUYECKOE pelIeHUe 3a/1a4).

27 |2 3aKOH BCEMHUPHOTO TAroTeHus. CTpoeHHe COHEYHOM cucteMel. Cuia
TSOKECTH Ha JAPYTUX IJIaHEeTaXx.

28 |3 CnytHuku miianet u JIyna. Habmronenue JIyHbl.

29 |4 | Manble Tena, OopOUTHl M HEPUOJUYHOCTH KOMET. «3BE3/10Majbl», WIH
MIOYEMY 3B€3/1bl HE NMaJaloT?

30 |5 3Be3nHoe He0o. Cozpesaus. II/p: 3HaKOMCTBO ¢ IpOrpaMMamH 1o
ACTPOHOMHUHU.

31 |6 I1/p: Onpenenenue neHTpa TSHKECTH Tela.

32 |7 I1/p: 3anumarenbHble GUTYpH HA pAaBHOBECHE.

33 |8 Bpewms u ero usmepenue. Il/p: M3rotoBieHne conHEYHbIX YacoB.

34 |9 Kanennaps. Il/p: Coznanue myHHOTo KajleHAaps ¢ TOMOIIBIO TPOTrpaMMBbl
Power Point.

35 | 10 | II/p: 3MepeHue KECTKOCTU IPYKUHBI.

36 | 11 | Il/p: U3mepenue kodppuIeHTa CUIIbl TPEHUS CKOJIBKEHUS Ha KPbLUIbIIE

IIKOJIBI U APYI'UX MOBCPXHOCTAX.

8. Pa3 3agauka, n1Ba 3ajgauka (44)

37

|1

| Cucrema CU u ee 3Hauenue. Pemenne 3aau.
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38 |2 Pemenue 3anaq B popmare [11M3A.

39 |3 Pemenue 3anumarensHbix 3anad. Il/p: Onpenenenue Beca CyMKu
HIKOJIbHHKA.

40 |4 Junamuueckoe perieHue 3agad Ha cioxenue cui. Il/p: Onpenenenue

MacCChbl 1 B€Cad BO31yXd B KOMHATC.

9. laBsienue (64)

41 1 Hasnenue tBepabix Tei. I1/p: M3ydeHue 3aBUCUMOCTH JABJICHHS OT
IJIONIA/IM NOBEPXHOCTHU C IIOMOIIBIO JaTYUKA JABJICHUS.

42 2 JaBnenue B xuakoctu. ['mapocrarnyeckuii mapagoke

43 |3 I1/p: 3anumarensHbie onbiThl «IlepeBEpHYTHIN cTakany», «POHTaH B
Kos10e», «SIH10 B OyTBUIKEY.

44 |4 Tonomerp, manometpsl. Il/p: IIpubGops! 11t U3MEpEHUS AABICHUS —
W3TOTOBIICHUE OapoMeTpa.

45 5 AtmocdepHoe 1aBiIeHHE B )KU3HU YesioBeka. Kak Mbl apimum? Kak Mbl
nséM? «[opHast 00JIe3HBY, BIUSHUE aTMOC(EPHOTO JTABICHUS Ha
CaMOYyBCTBHE JIIOJICH.

46 |6 Kpossinoe nasnenue. Il/p: Onpenenenne napieHust KPOBH Y YEJIOBEKA.

10. ®usuka u Bpemena roaa: ¢pusuka BecHoi(34)

47 |1 Temmneparypa. Tepmomerp. [IpuMepsl pa3inyHbIX TEMIIEpATyp B IPUPOJIE.
I1/p: M3mepenue Temneparypbl MOYBbI Ha MITyOWHE M IOBEPXHOCTH.

48 |2 I1/p: Dxckypcus Ha npupoxy. [IpoBenenue HaOMOnEHUN TTPOSBICHUS
(bu3nYeCKUX SBICHUN BECHOI.

49 |3 I1/p: NccnenoBanue KanwIsIpHBIX SIBJICHUN.

11. Dueprus (124)

50 |1 Pasnuynble BUABI SHEPTHH, UCTIOIB3YEMbIE JIIOAbMH, U UX 3aIachl.

51 |2 Kocsennsle nuzmepenus. Il/p: Msmepenne KuHETHUYECKON SHEPTUHU Tela.

52 |3 I1/p: N3mepeHne noTeHUMaIbHON SHEPTUH.

53 |4 [Touemy paboTa 1 SHEPTUS UMEIOT OHY €AUHUILLY U3MEPEHUS?
Hecucremnsble equHULBL.

54 |5 OHeprus 1 nuina: 0CHOBBI paBuiIbHOro nuranus. Il/p: Mento
IIKOJIbHUKA

55 |6 I1/p: Co3naHue npe3eHTalnuy O NPaBUIbHOM UTAHUU

56 |7 I1/p: Onpenenenne MexaHMueCKOM pabOThI PH MPBIXKKE B BBICOTY.

57 |8 I1/p: OnpeneneHue cpeaHelt MOIHOCTH, pa3BUBaeMOil pu Oere Ha
nucrtanmnuo 100M.

58 |9 I1/p: OnpeneneHue BLIMIPHINIA B CHIIE, KOTOPBIN JAET NOABUKHBINA 1
HEIMOABWKHBIN OJIOK.

59 | 10 | II/p: CpaBuenue KIIJI monBmkHOTo GI10Ka ¥ HAKIIOHHOW TJIOCKOCTH

60 11 | Pemenue 3aHMMaTeILHBIX 3a/1a4.

61 12 | Pemenue 3anad B popmarte [1T1M3A.

12. ®u3uku u Jupuku (44)

62 |1 ®Du3nKa B Xy[JOKECTBEHHBIX IPOU3BEACHUSIX.

63 |2 | JlocTuxeHus: COBpeMEHHON (DU3HKH.

64 |3 I1/p: Ypok-nipencrapnenue «dusndeckne GOKyCh».

65 |4 I1/p: 3ammra >neKTPOHHOM npe3eHTanuu «Mup riazamu Gpusmnka.

13. ®u3nka u BpeMeHa roaa: (pusuka Jjerom (54)

66 |1 Kaxoit mecsan nera camsiid xapkuii? JKapkoe stero u muensl. Kak n xorna
IIPAaBWJIbHO cpe3arh 1BeThl? Ha kauensx "1myx 3axBaTbIBacT'.

67 |2 I1/p: OnbiTel Ha nave. DKcKypeus «DU3nKa y BOTOESMay.

68 |3 Csoboonas mema

69 |4 CeobooHas mema
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|70 |5 | Cso6oonas mema | | ]
8 kiace
No Tema Hara

1. ®u3uka u BpemeHa rojaa (moproperue) (84)

1 1

BBoanoe 3ansaTHe. IHCTpyKTa)xX 110 0XpaHe Tpyaa Ha 3aHsaTusax. Il/p:
N3mepenue pu3nueckux BeIUYHH € IOMOLIbIO U(POBOI JabopaTopuu U
MOCTPOCHHE IPa(HKOB.

2 2 I1/p: ViccnenoBanue 3aBUCMMOCTH CHJIbI YIIPYTOCTH OT BEca Teia.

3 3 I1/p: VccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT NPHKUMAIOLIEH CHUJIBL.

4 4 Pemenue 3amady Ha MeXaHUYECKOE OBYDKEHUE

5 5 Pemenue 3amad Ha NJIOTHOCTE

6 6 Pemenue 3aa4 Ha 1aBneHne

7 7 Pemenue 3amau Ha paboty

8 8 Pemenue 3amau B popmare [IM3A

2. IIpoexTHas nesATeILHOCTDH N0 pusuke (74)

9 1 UTto Takoe Hay4HbIM MPOEKT U KaK €ro NoAroroBuTh? Cutyanus u
npoOiema.

10 |2 AHanum3 cnioco0oB pemeHust mpoodiaeMbl. TpeOGoBaHMS K UCCIIEIOBATEIIbCKON
pabore. [InanupoBanmue 1eITEIbHOCTH.

11 |3 TpeboBaHus K 0(hOPMIICHUIO IPOSKTHON PabOTHI 1O (hHU3HUKE.

12 |4 I1/p: BrinosHeHne MUKPO-NIPOEKTa B IPYIIIIE.

13 |5 I1/p: BeinonHeHHe MUKPO-ITPOEKTA B IPYyMIIE.

14 |6 I1/p: Odopmiienue u 3amura.

15 |7 I1/p: Odopmienue u 3ammura.

3. Moaexyasipaasi pusuka (1149)

16 |1 «BommebHoe» cBOMCTBO 3HEpruK. Makpo U MUKPO MapaMeTphl U UX CBA3b.
®azossle nepexonsl. II/p: DxcnepuMeHTaIbHOE JOKA3aTEIbCTBO Pa3INyns
CBOMCTB BEIIECTB B Pa3JIMUHBIX arperaTHbIX COCTOSHHUSX.

17 |2 Bonsnoit map B armocdepe. Touxka pocsl. I1/p: 3Mepenue ckopoctu
VCIIAPEHUs Pa3IMYHBIX BEIIECTB.

18 |3 IToBepxHocTHOE HaTskeHue. Kanmisapuasle senenus. I1/p: M3mepenne
CHUJIBI TOBEPXHOCTHOTO HATSKEHMUSI.

19 |4 3akoH bepHymum, nogbeMHas cuila Kpbula U IBHYKEHUE )KUKOCTH I10
Tpyoam. Mopckue Teuenus. Il/p: apuk B a3poguHamMuyueckoil Tpyoe.

20 |5 Il/p: 3aHuMarenbHbIE ONBITH U BOIPOCHI: KUTIEHNUE BOABI B OyMaXKHON
KOpoOKe, KUIIeHUE BOJbl KOMHATHON TeMIepaTyphl.

21 |6 I'paduueckoe npeacTaBiIeHNe TEMIOBBIX MPOLIECCOB.

22 |7 Pemenue 3anau B popmate [TN3A.

23 8 Hexotopsie cBoticTBa kpuctayuioB. I1/p: BeipamyBanue KpucTaiia cojid Ha
OCHOBE.

24 |9 CoBpeMEHHbIE MaTePUAJIBI: HCTIO0JIB30BAHUE KOMITIO3UTOB, KUIKHE
kpuctaisl. IT/p: M3roToBnenne MakeTa KpUCTAIUIMYECKON PEIETKH
KOMITO3HUTA.

25 |10 | II/p: V3yuenue pabots! JIBC Ha MakeTe U 3JIEKTPOHHON MOJIEIH.

26 |11 | Ceoboonas mema

4. ®u3uka n y1ekTpruuyecTBo (194)

27 |1 Dnektpuyeckue siBiueHus. Inexrpusanus ten. [/p: npubop Ban ne

I'paada; onbITH O AIEKTPU3AILIUH.
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28 |2 I1/p: VccnenoBanue NpoOBOAHUKOB U HEMPOBOAHUKOB 3JIEKTPUYECTBA.

29 |3 I1/p: UzrotoBnenue Garapenku.

30 |4 Pemenue 3a1a4 Ha COCTaBIEHUE AIEKTPHUUECKUX CXEM.

31 |5 I1/p: TlonydeHue 31.TOKA B AKUAKOCTH, IEKTPOIIN3.

32 16 I1/p: Uzydenue pabotsl cBeTO- U (hOTO-TMON1A

33 |7 I1/p: Pemenne npakTHYECKUX 3aJ1a4 Ha COCTABIICHUE AJIEKTPUUECKUX CXEM.

34 |8 YerpoiictBo ommetpa. I1/p: M3Mepenne conpoTUBIEHUS pa3InYHbIX
IIPOBOJTHUKOB

35 |9 Pemenue 3anad Ha 3akoH OMa

36 | 10 | Pemenne 3agau B hopmare [TN3A.

37 | 11 | II/p: 3aHUMAaTeNbHBIN ONBIT: CEP/IIE HA Oarapeiike

38 | 12 | Il/p: 3aHuMAaTeNbHBIN OMBIT: BPAILIEHUE KUJIKOCTU OT ICKTPUUYECTBA,
CBETSIIUECS OTypIIbI

39 | 13 | Il/p: U3yueHue pa3auyHbIX COCTUHEHUN TPOBOTHUKOB.

40 | 14 | Il/p: Pemenue npakTUUECKUX 3a]1a4 HA COCTABJICHUE IEKTPUUECKUX CXEM.

41 15 | Pemenue 3aga4y Ha pacyeT IAECKTPUUECKOM IETH

42 | 16 | Hecuctemusle enuHUIBI paboOTH TOKA. PacueT CTOMMOCTH 3JIEKTPOIHEPTHH

43 | 17 | beITOBBIE 35€KTPONPHUOOpPHI, KJIACC SHEPronoTpeliIeHus

44 | 18 | Il/p: DkciepuMeHTaIbHOE JOKA3aTenbCTBO 3akoHa Jxkoynsa-Jlenna.

45 | 19 | Pemenue 3anauy

5. ®u3uka xkocmoca (34)

46 1 3akonbl Kemnepa. Pemenue 3anau

47 |2 I1/p: Co3nanue snexrponnoi npesentauun «Kocmoc. Mctopus
KOCMOHABTHKI.

48 3 Baxuneiimume actpoHOMUUYECKHE COOBITHS TO/IA

6. Marnerusm (54)

49 |1 I1/p: V3yyeHrie MarHUTHBIX CBOMCTB pa3nnyHbIX BeuiecTs. Il/p: Usyuenue
MarHUTHBIX JUHUN NOCTOSHHOTO MarHuTa.

50 |2 MaruutHoe nozie 3emin. Komnac. Marauro6uonorust. MaruutHele OypH.
DeppoMarHeTUKH.

51 |3 Cuna JlopeHua. JIBwkeHue 3apspDKEHHOM YacTHII B OJHOPOIHOM
MarHuTHoM nosie. Jliromunecuennus. Ionsipable cusiHus.

52 4 I1/p: Urpa «bannana o nrobsiem KaMmHe.

53 |5 I1/p: Urpa «bannana o jro0simeM KaMmHe.

7. IlpoekTHas AeATeIbHOCTD (74)

54 |1 Kak noaroroButs u opopmMuth qoxsiajn?

55 |2 I1/p: BeinosHeHNE MHANBHUYaIbHBIX M IPYIIIOBBIX IPOEKTOB.
56 |3 I1/p: BrinosHeHne MHAWBUYaJbHBIX U TPYNIOBBIX POEKTOB.
57 |4 I1/p: BrinosHeHne MHAWBUYaJIbHBIX U TPYNIOBBIX POEKTOB.
58 |5 I1/p: BeinosHeHNE UHAMBUYaIbHBIX U IPYIIIOBBIX IPOEKTOB.
59 |6 Kynbrypa BoicTymenusi. Oparopckoe HCKYCCTBO.

60 |7 I1/p: 3ammra HHAMBUAYAIBHBIX U IPYNIIOBBIX TPOEKTOB.

8. CBeroBble siBj1eHus (64)

61 1 Panyra. ®u3uka BO3BHUKHOBEHUS paayru. X0/l CBETOBOTO Jyya B Karlie
TIOK IS

62 2 I1/p: N3rotoBnenue KajaeiigocKona.

63 |3 I1/p: Paznoxenue 6enoro ceera.

64 |4 VYerpoiicTBo ontuueckux npubopos. M3yduenue ycrpoiicta poToannapara.
I1/p: HaGnroneHusi B MEKPOCKOIT U TEJIECKOT.

65 5 I1/p: UccnenoBanue: «JloCTHXKEHHS U TIEPCIIEKTUBBI HCTIOIB30BAHUSI

CBETOBOH SHCPTUNn COJ'IHI_[a YCIIOBCKOM)).
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66 \ 6 \ OnTHyecKkue WUIIO3HH.

9. locTHsKeHHs1 COBPeMeHHOH pu3nku (44)

67 |1 Oxkckypeus Ha MecTHYI0 ATC. IToaroroBka BBICTYIIEHUM O JOCTHKEHHUIX
COBPEMEHHOM (DU3HKH.

68 2 [Ipumepsbl TOBapOB, CO3/ITaHHBIX C UCIOJI30BAaHUEM HAHOTEXHOJIOTHM 1
MPUYUHBI UX YHUKAIBHBIX CBOMCTB.

69 |3 PazButne BoenHo# Texuuku. 7 Mas - Jlens paauno. HoBocTtu ¢usukmu.

70 |4 Ceob00Has mema

9 ki1acc

Ne Tema Jara

1. BBegenue (54)

1 1 BBoanoe 3anstue. Muctpykrax no Th. AGcomntoTHas 1 OTHOCUTEIbHAS
MOTPEIIHOCTD MPSAMBIX U3MEPEHU.

2 2 IIp: M3mepenue duznyecKkux BEIWYNH U BHIYUCICHHE MOTPEIIHOCTH.
3 3 [ToBTOpEHME: IIIOTHOCTD, TABJICHUE.

4 4 [ToBTOpEHUE: SHEPTHS U padoTa.

5 5 IToBTOpeHue: MonekynsipHas pusuka.

2. Mexanuka (84)

6 1 IIp: Onpenenenune yckopeHusi CBOOOAHOTO MaICHUsI.

7 2 IIp: DxcnepuMeHThbl Ha PABHOYCKOPEHHOE JIBUYKEHHE.

8 3 JIBr>keHue Tena noj IeWCTBUEM CHIIBI TshKECTH. bamnucruka.

9 4 IIp: MccnenoBanue 3aBUCMMOCTH JAJIBHOCTH TOJIETA OT YIJIa K TOPU3OHTY.
10 |5 JIBr>KeHue Tena o HAaKJIOHHOW IUTOCKOCTH. JIBUKEHUE CUCTEMBI Tell
11 6 Pemenne 3anay Ha 3akoHsl HeroTOHA

12 |7 Bpamarensaoe neukenue tBepaoro tena. O6pazoBanue ComHEUHON

CUCTCMBI U IIJIaHCT.

13 |8 IIp: Onpenenenue kodpGHUIIMEHTA TPEHUS CKOIBKEHHUSI, )KECTKOCTH

MPY>KUHBI.

3. 3akonbl coxpanenus (64)

14 |1 IIp: DkcnepuMeHTaIbHOE 10Ka3aTeIbCTBO 3aKOHA COXPAaHEHHsI UMITYIIbCA.
15 |2 Pemenne 3a1a4 Ha 3aKOH COXpaHEHUs UMITYJIbCA

16 |3 Ompenenenre mepuoja M 4acTOTHl KOJIeOaHUN MaTeMaTHu4eCcKOTro

MasATHHKA, MOMCHTA CUJIbI, I[efICTBYIOH_IGFO Ha pbIYar.

17 |4 IIp: DkcneprMeHTaIbHOE AOKA3aTeNbCTBO 3aKOHA COXPAHEHMSI SHEPTUU.

18 |5 Pemenne 3a1a4 Ha 3aKOH COXPAHEHHUs] YHEPTUHU.

19 6 Pemienue 3a1ay Ha 3aKOHBI COXPAHEHUS MOBBIIIEHHOMN CI0KHOCTH

4. PaGora u 3Heprus (54)

20 1 IIp:Onpenenenne paboThl CHIIBI YIIPYTOCTH TPH MOABEME T'Py3a ¢
TTOMOIIBIO OABUYKHOTO HJIM HETIOABMXKHOTO OJI0Ka, paOOThI CHUJIBI TPEHHUS.

21 |2 IIp: Onpenenenne oNTHUECKON CHITBI COOMPAOIIEH JIMH3BI.
OKCcnepUMeHTaIbHbIE 3a/1aHKs 2-r0 Tuma. MccnenoBanne 3aBUCHMOCTH
CHJIBI YIIPYTOCTH, BOSHHMKAIOIIEH B MIPYKUHE, OT CTENEeHU JedopMaIiin

TPY>KUHBI.

22 |3 Pemenue 3aanmii 6a30Boro ypoBHs 1o Teme «TerioBble sIBIEHUS

23 4 Pemenue 3anaq Ha Temy «KoneOGaHust 1 BOJTHBI»
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24 |5 IIp: MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJIbHOT'O OABJICHUS, 3aBUCUMOCTHU IICprUoaa KOHQG&HHﬁ
MaTeMAaTH4YeCKOr0 MasiTHUKA OT JIMHBI HUTH.

5. daexkTpomarauTHblie siBjienus (104)

25 1 IIp: MccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BOSHUKAIOLIEH B
MIPOBOJHUKE, OT HAIIPSKEHUS HA KOHIIAX MTPOBOAHUKA, CBOMCTB
M300paKeHMSI, MOJTYYEHHOTO C ITOMOIIBIO0 COOMPAIOIIEH JTUH3HI.

26 |2 IIp: OnpeneneHue MEKTPUIECKOTO COMMPOTUBIICHHS PE3UCTOPA, PaOOTHI
AIIEKTPUYECKOTO TOKA, MOITHOCTH JIEKTPHUECKOTO TOKA.

27 |3 IIp: DxcnepumenTanbHble 3a0anus 3-ro Tumna. [Iposepka 3akoHa
IIOCJIEI0BATEIIBHOTO COEAMHEHUS PE3UCTOPOB AJIS AIEKTPUUECKOrO
HaIpsDKEHUS, 3aKOHA IapaJlIeIbBHOTO COCUHEHUS PE3UCTOPOB AJISl CUIIbI
ANIEKTPUYECKOTO TOKA

28 |4 Pemenue 3amanmii 6a30BOro ypoBHs 1o TeMe «JIeKTPOMarHUTHbIE
SIBJICHUSI»

29 |5 CocTaBiieHHe YKBUBAJICHTHOU CXEMBbI

30 |6 Pacuer snexktpuueckux nenei

31 |7 IIp: Onpenenenne KI1J{ 6p1TOBBIX 37€KTpONprOOPOB

32 |8 Pemenune 3aanuii 6a3oBoro ypoBHs 1o TeMe «KBaHTOBbIE SIBICHUS
33 9 Penrenne kauecTBEHHBIX 3a1a4.

34 | 10 | Ceoboonas mema

Cnoco0bl OLleHKH YPOBHS IOCTHKeHHSI 00yYalouXcst

KauecTBO MOATOTOBIEHHOCTH YYaIIMXCS ONPEAETSETCS Ka4eCTBOM BBITIOJTHEHHBIX HMHU
pabot. Kpurepruem OLIEHKH B JaHHOM CiIydae sIBJII€TCS CTENEeHb OBJIA/ICHUSI HaBbIKAMU PaOOTHI,
CaMOCTOSITEIFHOCTh M 3aKOHYEHHOCTb pabOTHI, TIIATEIBHOCTh HKCIIEPHUMEHTA, HAayYHOCTh
IpeIaraéMoro perieHus: mpoOieMbl, BHEIIHUI BUJ M KauecTBO paboThl MprOopa MM MOJENH,
COOTBETCTBHE UCCIIEI0BATENBCKON paboThl TpeOyeMbIM HOpMaM U MpaBuiIaM 0(OPMIICHHUS.

[ToompurenbHoil (OpMON OLIGHKM TpyJda ydalluxcs SBISETCS JAEMOHCTpauus palor,
BBITTOJIHEHHBIX yYaIIUMHCS ¥ BBICTYIUICHHE C PE3YJIbTaTaMH UCCIIEOBAaHUI Tepes] pa3InIHbIMH
ayautopusiMi (B Kjacce, B CTapUIMX M MIAJIINX KJIAccax, YYUTENsIMH, I€laroraMu
JIOTIOJTHUTEIBHOTO 00pa30BaHus) BHYTPH IIKOJIBI.

Pabota ¢ yueOHBIM MarepuajoM pazHOOOpa3HBIX (POPM J1aeT BO3MOXKHOCTh KKIOMY HX

YYaIIUXCs MPOSIBUTH CBOM CIIOCOOHOCTH (B 00JIACTH CHCTEMAaTH3AlMK TEOPETUUECKUX 3HAHHM, B
o0JIacTH pemeHus] CTaHIAPTHBIX 3a]a4, B 00JAaCTH PEIIeHUs HEeCTAaHMApTHBIX 3a1a4, B 001acTh
MCCIIeI0BATENBCKOM PabOThI U T.11.). CUTyalluu ycrexa, CO3/Ial0IINue MOJIOKUTETbHYI0 MOTUBAITHIO
K JIeATENbHOCTH, SIBISIIOTCS BaXHBIM (DAaKTOPOM pa3BUTHS TBOPUECKUX U IO3HABATEIBHBIX
CrocoOHOCTEN yJanuxcs.
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