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IlosicHuTeabHAS 3aIMCKA

Oduznyeckoe 00pa3oBaHUE B CHCTEME OOIIEro U CpeAHero oOpa3oBaHMs 3aHUMAET OJTHO M3
BEIyIIUX MeCT. SBisisick (yHIaMEHTOM HAy4YHOTO MHPONOHUMAHHUS, OHO CIIOCOOCTBYET
dbopMupoBaHUIO 3HAHUN OO0 OCHOBHBIX METOJAaX HAy4YHOIO TMO3HAHUSA OKPY)KAIOIIEro MHpA,
(GyHIaMEHTAIBHBIX HAayYHBIX TEOPUH M 3aKOHOMEPHOCTEH, (OPMHPYET y YYalIuXCsS yMEHUs
HCCJIEZIOBATh U OOBSCHATH SBJICHUS MPUPOABI U TEXHUKH .

Kak mkonbHBIH peamer, pusnka 061am1aeT OrpOMHBIM TYMaHUTAPHBIM ITOTEHIIMAIOM, OHA
aKTUBHO (OpPMHUpPYET HWHTEIUIEKTyaldbHble U MHPOBO33PEHUYECKHE KayecTBa JIMYHOCTH.
Juddepernnarus npeanogaracT Takyo OpraHU3alHio mpolecca 00y4eHus, KOTOpasi yUUTHIBACT
WHAUBUAyalIbHbIE OCOOCHHOCTH YYalIMXCs, UX CIOCOOHOCTH M MHTEPECHI, JIUYHOCTHBIN OIBIT.
Huddepennmarnus oOyueHust (PU3MKE MO3BOISIET, C OIHOW CTOPOHBI, OOECIEYUTH 0a30BYIO
MOJTOTOBKY, C IPYroil — YIOBIETBOPUTH MOTPEOHOCTU KAXKJIOTO, KTO MPOSBISIET HHTEPEC U
CHOCOOHOCTH K IPEAMETY U BBIXOJHT 332 PAMKH W3y4eHHS (PU3UKH B IIKOJIHLHOM Kypce.

Pabouas nporpaMma 3aHATHII BHEYPOUHOU AesATETbHOCTH 10 ¢pu3uke «Pu3uKa B 33/1a4ax U
OKCTIEPIMEHTAaX» TpeJHa3HaueHa JUIsi OpraHu3allid BHEYPOUHOU NesTenbHOCTH «Touka poctay
oOyuaroruxcs 7-9 knaccoB MKOY COL Ne6 c. [Tenaruana.

Cpok peanuzanuu nporpammel: 1 rog. 7 kimacce — 704., 8 xkmacc 704., 9 xkinacc — 34 u.

JlaHHas mporpaMMa Mo3BoJIseT 00y4aroUIMMCcs 03HAKOMHUTBCS C METOAMKOM OpraHu3aluu 1
MIPOBENIEHHS AKCIIEPUMEHTAIBHO-UCCIIEA0BATEIbCKON JIEATEIIEHOCTH B COBPEMEHHOM Y4eOHOM
npoiiecce mo (Gpusmnke, 03HAKOMUTHCS CO MHOTMMH HHTEPECHBIMHU BOIIPOCAMU (PU3UKU Ha TAHHOM
srare OOy4YeHWs, BBIXOMANIMMH 334 PaMKH HIKOJBHOW MPOrpaMMBl, PACIIUPHUTH LEIOCTHOE
OpeAcTaBiIeHue O MpobjaeMe JaHHOW HayKd. OKCIIepUMEHTalIbHas JesITeIbHOCTh Oyaer
CIOCOOCTBOBATH PA3BUTHIO MBICIUTEIILHBIX ONIEPALINii U 00IIIEMY HHTEIUIEKTYaTbHOMY Pa3BUTHIO.

He MeHee BaxHBIM (haKTOpPOM peanu3alii AAHHOW MPOTrpaMMBbl SBISETCS CTpEMIICHHE
pPa3BUTh y Y4YalIUXCsl YMEHHE CaMOCTOSITENIbHO pPadoTarh, IyMmMarbh, JKCIIEPUMEHTHPOBATH B
yCIoBHAX J1aboparopuu 1eHTpa «Touka pocTay, a Takke MPUMEHSATH MOJYUYEHHbIC 3HAHUS IS
pelIeHHs KaYeCTBEHHBIX, KOTMYECTBEHHBIX M AKCTIEPUMEHTAIBHBIX 3a/1a4 Pa3THYHON CIIOKHOCTH.
ConepxaHue NPOTrpaMMbl COOTBETCTBYET I103HABATENIBHBIM BO3MOXKHOCTSIM IIKOJIBHUKOB H
NPEIOCTABISIET UM BO3MOXKHOCTh paboTaTh Ha YpOBHE MOBBIIICHHBIX TPEeOOBAaHWH, pa3BHBas
y4eOHY0 MOTHBALIUIO.

OCOOCHHOCTBIO TAaHHOH MPOTPaMMBI  SIBIISIETCS TO, YTO:

e OHa HalpaBJIeHa Ha JOCTHIKEHHE OOydYalOIMMHUCS B OOJBINEH CTENEHW JIMYHOCTHBIX U
METaIpeIMETHBIX pe3ybTaToB;

® COCTaBJICHA C YYE€TOM BO3PACTHBIX OCOOEHHOCTEH yJaluxcs;

® [IOCTENIEHHO BBOAMTCS MPOEKTHAsl JAEATEIbHOCTh — OT MHKPO-TIPOEKTOB B 7 KJlacce J0
WHAUBUAYaIbHBIX POEKTOB B 9 Kilacce;

e yacTh y4eOHOTO BpeMEHH OTBEJCHA Ha pelieHue 3aaa4 B popmare PISA.

Peasn3auus nporpaMmsl 00ecrneynBaeTcss HOPMATHBHBIMY IOKYMEHTAMM:
1. ®enepanbublii 3ak0H 0T 29.12.2012 No 273-03 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit @enepauun» (¢ U3M. U 101, BCTyIL. B cuiy ¢ 01.09.2020).
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2. INacmopt HammoHampHOTO TpoekTa «OOpazoBanue» (yTB. mpesumuymom CoBera mpu
IIpesunenre PO 1no crparernyeckoMy pa3BUTHIO M HALMOHAIBHBIM IIPOEKTaM, IIPOTOKOI OT

24.12.2018 Ne 16)

3. TocymapcTBenHnas nporpamma Poccuiickoii @enepannu «Passutne odpazoBanus» (yTB.
[ToctanoBinenuem IlpaButenbctBa PO ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEPKACHUU rocyaapcTBEHHOU nporpammel Poccuiickoit denepanun «Pa3Butie 00pazoBaHUs».

4. TIpodeccuonanpupiii cranmapt «Ilemaror (memaroruveckas JesATEIBHOCTh B
JIOIIKOJIPHOM, Ha4YaJIbHOM OOIIleM, OCHOBHOM OOIIEM, CpexHeM oO0meM o00pa30BaHUM),
(Bocniurarenp, yuutenb)» (pen. ot 16.06.2019) (Ilpuka3 MunucrepctBa Tpyaa M COLUAIbHON
3amuThl PO ot 18 okTa6ps 2013 1. Ne 544H, ¢ W3MEHEHHSIMHU, BHECEHHBIMH IPHUKA30M
Munuctepcersa Tpyaa 1 conzamutsl PO or 25.12.2014 Ne 11151 u o1 5.08.2016 = Ne 422h).

5. Meroguueckue pEeKOMEHIAMKM MO  CO3AaHUI0 W (YHKIMOHMPOBAHUIO B
o011eo0pa3oBaTebHbIX OPraHU3alMsIX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MallbIX
ropojax, LEHTPOB OOPa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HalpaBiIe€HHOCTEN
(«Touka pocrta») (YTBepxkaeHbl pacnopsikeHneM MuHHcTepcTBa INpocselieHus Poccuiickoit
Ddeneparun ot 12 ssaBaps 2021 1. Ne P-6)

ean 1 3apa4n

Onwupasicb Ha MHAMBHIYyaJbHble 00pa30BaTeIbHbIE 3alPOCHl M CHOCOOHOCTH KaXKJIOTO
pebeHKa TPy pealTi3aiuy IPOrpaMMBbl BHEYPOIHOH JAeATeIbHOCTH 0 ¢u3nke «Dusnka B 3aa4ax
Y OKCIIEPUMEHTAX», MO)KHO JOCTUYb OCHOBHOM LIeJIM - PAa3BUTh Y 00y4alOIHUXCH CTPeMJICHUE
K JajbHellIeMy CaMOOINpeIeJeHHI0, HHTEeLICKTYaJlbHOH, HAy4YHOH W NPAKTHYECKOM
CaMOCTOATEJIbHOCTH, N03HABATEIbLHON AKTHBHOCTH.

Jna peanuzauuu neneid Kypca TpeOyeTcsl pellleHHe KOHKPETHBIX MPaKTUYEeCKUX 3ajad.
OcHoOBHBIC 321241 BHEYPO4YHOM JeATEJIbHOCTH N0 (PU3MKHU:

* BBIIBICHHE HMHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEHM, BO3MOXKHOCTEH Yydalluxcs K
pa3IMYHBIM BUAAM JEATEIILHOCTH;

® q)OpMI/IPOBaHI/Ie MPEACTABJICHUA O SABJICHUAX U 3dKOHAX OKPYKAKOIIECTO MHPA, C KOTOPBIMU
IIKOJIBHHUKHW CTAJIKHBAIKOTCA B HOBC@I[HGBHOI\/JI KH3HH,

* popMHpoBaHUE MPEICTABICHHS O HAyYHOM METO/IE TIO3HAHMUS;
* pa3BUTHE UHTEPECA K UCCIIEA0BATEIbCKOU IE€ATEIIBHOCTH;
* pa3BUTHE ONbITA TBOPUECKOM NEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BUTHE HaBBIKOB OpraHM3allMM HAyyHOro Tpyda, pabOThl €O CIOBapsIMHU H
SHUUKIIONEANAMU;

* CO3JaHME YCIOBUHM I pealu3allid BO BHEYPOUYHOE BpeMs IPHOOPETEHHBIX
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUI B ypOUHOE BpeMs;

* pa3BUTHE oONbITa HehOpMaIbHOrO OOILIEHUS, B3aUMOJCIHCTBUS, COTPYIHHUYECTBA;
pacuIpeHre paMoK OOIEHUS C COLIUYMOM.

* (opMUpOBaHUE HABBIKOB MOCTPOCHUS (PU3MUECKUX MOJACIICH U OMpENeTeHUsI TPaHUIl UX
MIPUMEHUMOCTH.

* COBEpUICHCTBOBAHNE YMEHUI NMPUMEHATh 3HaHUS MO (pu3MKe JUIs OOBSICHEHUS SBICHUMN
IIPUPOJIbI, CBOICTB BEIIECTBA, pelIeHNs (PU3NUECKUX 3a/1a4, CAMOCTOSATEIBHOIO MPHOOPETEHUS U
OLIGHKM HOBOH wuH(popManuu (U3NYECKOTO COJEpIKAHUSA, MCIONB30BaHUS COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHIA;

* HUCMOJIb30BaHHE NPUOOPETEHHBIX 3HAHUW WM YMEHMH JUISI PEUICHUs TNPAKTHYECKUX,
’KM3HEHHBIX 3a7a4;

* BKJIFOUEHHE YYAITUXCS B PA3HOOOPA3HYIO JIEATEIBHOCTh: TEOPETHUECKYIO, MPAKTUYECKYTO,
AQHAJIUTUYECKYIO, IIOUCKOBYIO;
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* BBIpabOTKAa TMOKMX YMEHUU TIEPEHOCHUTHh 3HAHWSI U HABBIKM HAa HOBBIC (JOPMBI yueOHOM
paboThI;

®* Pa3sBUTHC COO6paBI/ITeHI)HOCTI/I n 6BICTp0TI>I p€akiuru IpU pCHICHWHU HOBBIX Pa3JIWYHBIX
(1)I/I3I/I‘-IGCKI/IX 3aaa4, CBA3aHHBIX C HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTBIO.

[liianupyemble pe3yJbTaTbl

JlocTikeHne TUIaHUPYEMBIX PE3YJIBTaTOB B OCHOBHOM IIIKOJIE MPOUCXOJUT B KOMILJIEKCE
WCIIONB30BAaHUS  YETHIPEX MEXAMCIUILIMHAPHBIX Y4eOHbIX mporpamm («DopMupoBaHue
YHUBEPCAJIbHBIX YU4EOHBIX nercTBHiY, «DopmupoBanne MKT-koMIeTeHTHOCTH 00ydYarOImxcsy,
«OCHOBBI Y4eOHOMCCIICZIOBATEILCKOM ¥ TIPOEKTHOW JesATEIbHOCTHY, «OCHOBBI CMBICIOBOTO
YTeHUsI U pa0OTHI C TEKCTOMY) U Y4eOHBIX IPOTrpaMM 110 BCEM MPEAMETaM, B TOM YHCIIE 110 (PU3HKeE.
[Tocne u3yueHust mporpaMMbl BHEYPOUHOH AesTeNbHOCTH «DU3MKa B 33/1a4ax M SKCIIEPUMEHTAX)
oOyyaronuecs:

* CHCTEMATHU3UPYIOT TEOPETUYECKHE 3HAHWA W YMEHHS [0 PEIICHHUIO CTAHIApPTHBIX,
HECTaHJAAPTHBIX, TEXHUYECKUX U OJIMMITUATHBIX 33124 Pa3IM4YHbBIMU METOIAMU;

¢® BBIPAOOTAKOT UHIANBU /I aJII)HI)If/i CTHUJIb PCIICHUS (DU3NYCCKUX 3a1a4.
0 y

* COBEPILICHCTBYIOT YMEHUS HA TIPAKTUKE MOJI30BATHCS TPHUOOpAMH, TIPOBOAUTH H3MEPCHHUS
(Gu3HYECKUX BEIWYMH (OMPEAEIATh IEHYy JCJCHUs, CHUMATh IMOKa3aHWs, COONIONATh MpaBHiia
TEXHUKH 0€30MaCHOCTH);

* HAay4arcs MOJIb30BATHCS MPUOOPAMH, C KOTOPHIMU HE CTAJIKMBAIOTCS HA YPOKaX (PH3UKHU B
OCHOBHOI ILIKOJIE;

* pa3paboTalOT M CKOHCTPYHPYIOT HPUOOpPHI M MOIENW A IMOCIenyromeid padoTsl B
KabuHeTe (PU3MKH.

* COBEPIICHCTBYIOT HaBbIKM INHCBMEHHOM M YCTHOM pe€4Yd B IPOLECCE HANMMCAHUSA
UCCIIEIOBATENIbCKUX pabOT, HMHCTPYKUMI K BBIMOJHEHHBIM MOJAEISIM M THpubopam, Npu
BBICTYIUICHHUSAX Ha HayYHO — MPAKTUYECKUX KOHPEPEHLUAX pPa3IUYHbIX YPOBHEH.

* ONpEAENAT AajbHelIIee HalpaBlIeHUe Pa3BUTUS CBOUX CIIOCOOHOCTEH, cdepy HaydHBIX
MHTEPECOB, ONPEIEIATCS ¢ BBIOOPOM JalbHEHIIIEro 00pa3oBaTeIbHOr0 MapiIpyTa, JalbHEHIIEro
npoduiis o0ydeHus B cTapllIe HKoe.

Ilpeomemnvimu pezynvmamamu NporpaMmMbl BHEYPOUHOU AESITEIBHOCTH ABIISIOTCSA:

OOyuaromuiicss MOIYYUT BO3MOXKHOCTH ISl (POPMHUPOBAHUS CIEAYIOUIUMX HPEIMETHBIX
pE3YyIbTaTOB:

® 3HAaHUS O MPUPOJAE BAXKHEUIINX (PU3UUECKUX SIBICHUH OKPY>KaIOLIero MUpa U TOHUMaHUe
CMbICa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3yUEHHBIX SIBJICHUIA;

® YMEHHUS M0JIb30BaThC METOAAMH HAYYHOTO UCCIIEJOBAHUS SIBIICHUIN MPUPOABI, TPOBOIUTD
HaOTI0ZIeHN s, IJITAHUPOBATh U BBIMOIHATH SKCIEPUMEHTBI, 00padaThiBaTh Pe3yNIbTaThl H3MEPEHUIA,
MPEJCTABISATh PE3yAbTaThl U3MEPEHUN C TOMOIIbIO Ta0IuIl, rpaduKoB U GopMyIl, 0OHAPYKHUBATh
3aBHCUMOCTU MEX]y (H3UUECKUMHU BEIMYMHAMU, OOBSCHATH MOIy4YE€HHBIE PE3YJbTaThl U JeNaTh
BBIBOJIbI, OLIEHUBATh I'PAHMIIbI IOTPELTHOCTEN PE3YyIbTaTOB U3MEPEHHIA;

® yMEHUS IPUMEHSATh TEOPETUYECKUE 3HAHUS 10 (PM3HKE HA IPAKTUKE, pelarh (GU3nuecKue
3a/1a4uy Ha IPUMEHEHUE MOJIyYEHHbIX 3HAHUM;

® YMEHUS U HaBBIKHM PUMEHSATH MOJTyYeHHbIE 3HAHUS JUI1 OOBbSICHEHUS TPUHITUIIOB € CTBUS
BOXHEUIINX TEXHUYECKUX YCTPOMCTB, pEIIeHUs MPAKTUYECKUX 3a/lad TMOBCEIHEBHOW KHU3HHU,
oOecriedeHrs: 0€30MaCHOCTH CBOEH KHM3HH, PALMOHAIBHOTO IMPHUPOAOIOIB30BAHUS M OXPAHBI
OKpY>KaloIlle Cpelibl;

e hopmupoBaHue yOSKICHNUS B 3aKOHOMEPHON CBS3U U MO3HABAEMOCTH SIBJIEHUH IPUPOJIBL,
B 0O0OBEKTUBHOCTU HAyYHOTO 3HAHMsI, B BBICOKOHM IIECHHOCTH HayKd B Pa3BUTUHU MaTepHAIbHON U
JIyXOBHOM KYJIBTYPBI JIIONCH;



® Pa3BUTHE TEOPETHUYECKOTO MBIILICHUS HA OCHOBE ()OPMUPOBAHUSI YMEHHU yCTAHABIIUBATh
(bakThl, pa3auYaTh IPUYUHBI U CICICTBUS, CTPOUTHh MOJCIU U BBIIBUTaTh TUTIOTE3bl, OTHICKUBATH
U (OpMYIIMPOBaTh TOKA3aTEILCTBA BBIABHHYTHIX THUIIOTE3, BHIBOIUTH M3 IKCIIEPUMEHTAIBHBIX
(haKTOB M TEOPETUIECCKUX MOJIeNel (PU3NIeCKIE 3aKOHBI;

® KOMMYHUKAaTUBHBIC yMEHHS: JIOKJIAJbIBaTh O pe3yjbraTaX CBOET0 HCCICIOBaHUS,
y4acTBOBaTh B JINCKYCCHUHU, KPAaTKO W TOYHO OTBEUYATh HA BOIMPOCHI, HCIIOIb30BATh CIPABOYHYIO
JTUTEPaTypy U IPyrue UCTOYHUKU UH(POPMAIIHH.

Memanpedmemmuvimu pezynbmamamu TPOrpaMMbl BHEYPOUHOU JEATEIBHOCTH SIBIISIFOTCS:

OO0yyaromuiicss HOXY4YUT BO3MOXKHOCTb JUIsl JOPMUPOBAHUS CIEIYIOIUX METapeIMETHbIX
pE3yIbTaTOB:

® OBJIQJICHUE HABBIKAMH CAMOCTOSATEIBHOTO MPUOOpETEHHs] HOBBIX 3HAHWH, OpraHU3alUuU
yu4eOHOIl JesATeIbHOCTH, IOCTAHOBKHM LieNed, IUIAHWPOBAaHMs, CAMOKOHTPOJIS U  OLIEHKH
PEe3yJIBTaTOB CBOEH JESATEIBHOCTH, YMEHHUSAMHU IPEIBHIECTh BO3MOXKHBIE PpE3YJIBTaTbl CBOUX
JIEHCTBHI;

® [[OHUMaHHUE Pa3InYUi MEXTY UCXOAHBIMU (PaKTaMH U TMIIOTE€3aMU AJIS UX OOBbSCHEHMS,
TEOPETUYECKIMH MOJICJISIMU U PEaIbHBIMU 00OBEKTAaMH, OBJIAJICHUE YHUBEPCATLHBIMU yUCOHBIMH
JEMCTBUSAMHU Ha NMpUMepax TUIoTe3 A OOBbSICHEHUS U3BECTHBIX (PAKTOB U 3KCIIEPUMEHTAILHON
IIPOBEPKU BbIABUTAEMBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MO/IEIEH POIIECCOB WU SBJICHUII;

¢ hopmMUpoBaHKE YMEHHI BOCIIPUHUMATH, ITepepadaThIBaTh U MPEIbIBIATH HHPOPMAIUIO B
CJIOBECHOM, 00pa3HOI, CUMBOJIMYECKOM (hopMax, aHAIM3UPOBATh U NepepadaTbiBaTh MOJYUEHHYIO
MH(OPMAIMIO B COOTBETCTBUM C MOCTABJIEHHBIMM 3ajJjadyaMH, BBIJENSATh OCHOBHOE COJECpKaHUE
IIPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHI U U3JIararh €ro;

® [IPUOOPETEHUE ONbITA CaMOCTOSITEIBHOIO IOMCKA, aHalIM3a W 0TOOpa MH(OpMaLMU C
HCIIOJIb30BaHUEM Pa3IMUHbIX HICTOUHUKOB U HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH JIsl pelieHus
MIO3HABATEIIbHBIX 337a4;

® pa3BUTHE MOHOJIOTMYECKOW M JIMAJOTMYECKOM peun, YMEHUsS BBIpaXkaThb CBOU MBICIIH,
CIIOCOOHOCTH BBICIYIIMBAaTh COOECETHUKA, MOHMMAaTh €ro TOYKY 3PEHHs], NpPU3HABaTh IPaBO
JIpYroro 4ejoBeKa Ha THOE€ MHEHHE,

® OCBOCHME NPUEMOB JICHCTBUN B HECTAHAAPTHBIX CUTYyaLUAX, OBIaJACHUE YBPUCTUUECKUMU
METOJIaMH pelleHHs! TpoodieM;

¢ hopmupoBaHUe yMeHHUH paboTaTh B TpylIe C BBHINOJIHEHHUEM Pa3IMYHBIX COLMATIBHBIX
poJiel, peCTaBIATh U OTCTaUBaTh CBOU B3IISLIbI U YOEXKIEHUS, BECTU IUCKYCCHIO.

PeryastuBubie YY/]

OOyuaromuiicss MOJIy4YUT BO3MOXKHOCTH JUJISl (DOPMUPOBAHUS CIEAYIOIIUX PETYISTUBHBIX
YVI.

e YMEHHE CaMOCTOATEIBHO ONPEAETATH eI 00yUeHHsl, CTaBUTh U (OPMYIHPOBATH HOBBIE
3aJayu B yu€0e W T03HaBaTeNIbHON JEesATENIbHOCTH, Pa3BUBaTh MOTHBBI M HHTEPECHl CBOEH
IIO3HABATEIILHOMN NEATEIILHOCTH.

e YMEHHE CaMOCTOSATEIbHO IUTAHHPOBATh MYTH JOCTHIKCHHS IIEJe, B TOM YHCIIEC
aJbTEepPHATUBHBIE, 0CO3HAHHO BbIOMpaTh Hanbonee 3¢ (eKTHBHBIC CIOCOOBI PelIeHUs] YIeOHBIX U
[MO3HaBaTEIbHBIX 3a1a4.

e YMEHUE COOTHOCUTH CBOM ACHCTBHS C IUIAHUPYEMBIMH DPE3YJbTaTaMH, OCYLIECTBIISTH
KOHTPOJIb CBOEH JESATEIBHOCTH B NPOLECCE IOCTHKEHUS pPEe3yabrara, ONpENeisTh CIOCOObI
NeMCTBUI B paMKax MpeUIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHUCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIHeH.

o YMeHUE OLCHUBATL IIPABUJIIBHOCTL BbIIIOJHCHUSA y‘-IGGHOfI 3aJa4yu, CO6CTB€HHBI€
BO3MOXHOCTH €€ pEIICHUS.

e BiasieHre 0CHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, IIPUHATHUS PELIECHUN U OCYLIECTBICHUS
OCO3HAaHHOI'O BBIOOPA B yueOHOM U MO3HABATEIbHOMN €S TEIbHOCTH.

ITo3naBareabHbie Y Y]]



OO0yuaromuiicss TOTYYUT BOZMOXKHOCTH JIJIs1 (JOPMHUPOBAHUS CIASAYIOUINX MO3HABATEIbHBIX
YV.

e YMEHHE ONpeAessATh TMOHSATHS, CO3/1aBaTb OOOOLICHHS, YCTaHABIMBAaTh AaHAJOTHH,
KJIaccu(UIUPOBATh, CAMOCTOSATENILHO BBIOMPATh OCHOBAHHS M KPUTEPUH Ul KIaCCHU(PHUKAIINHU,
YCTAHABIMBaTh IPUYMHHO-CIEACTBEHHBIE CBSI3M, CTPOUTh JIOTUYECKOE  PACCYXJICHHUE,
YMO3aK/IoueHue (MHAYKTUBHOE, I€YKTUBHOE, 110 aHAJIOTUH) U JI€]aTh BBIBOBI.

o YMeHHe CO30aBaTb, IPUMCHATh U Hp606paSOBBIBaTB 3HaKu U CUMBOIJIbI, MOJCJIM U CXCMbI
AJid pCUICHUA y‘-Ie6HBIX W IIO3HAaBAaTCIBHBIX 3aJa4.

o CMBICIIOBOE YTEHHE.

.q)OpMI/IpOBaHI/Ie U Pa3BUTUC ISKOJOIMYCCKOIO MbBIINUICHHA, YMCHHUC HNPUMCHATL €ro B
HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ, COHI/IaJIBHOﬁ IMPAKTHUKE 1 HpO(i)eCCI/IOHaJ'IBHOI\/'I OpHUCHTalH.

e PazBuTrie MOTHBAllMM K OBJIAJICHUIO KYJIBTYpPOH aKTMBHOI'O MCIIOJIB30BAHMS CIOBapeu U
JIPYTUX IIOUCKOBBIX CUCTEM.

KommyHnukarusubie YY/[

e YMEHME OpraHU30BbIBaTH Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JAESTEIbHOCTH C
YUUTEJIEM U CBEPCTHUKAaMU; paboTaTh MHIMBUIYAJbHO U B IPYMIIE: HAXOAUTDH 00Illee pelieHue U
paspeniath KOHQIMKTHI HA OCHOBE COIVIACOBAHUS MO3ULMNA U yuéTa HHTEPECOB; (hOPMYJINPOBATh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE.

e YMEHHE OCO3HAaHHO WCIIOJIB30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadyeil
KOMMYHHKallUU JJIs1 BBIPAXKCHUA CBOUX YYBCTB, MBICIIEH U HOTpe6HOCTefI AJid TTaHUPOBAaHUA U
PEryISILIMM CBOEU JESTENbHOCTH; BIAJEHUE YCTHOM M MHCHbMEHHON pEeubl, MOHOJIOIMYECKOU
KOHTEKCTHOM pEYbIo.

e DopMHUpOBaHHME M  Pa3BUTHE  KOMIIETEHTHOCTH B  OOJAacTH  MCIOJIb30BAHUSA
MH(}OPMaAIIMOHHO-KOMMYHHKAIIMOHHBIX TexHojoruil (nanee — UKT).

JTuunocmuvimu pe3ynomamamu NporpaMMbl BHEYPOUHOH AESITEIBHOCTH SIBIISIFOTCS:

OOyuyaromuiicss MOMYyYUT BO3MOXKHOCTB Ui (POPMHUPOBAHUS CIEAYIOUUX JIMYHOCTHBIX
Pe3ybTaTOB:

® pa3BUTHE NIO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

® yOeXKAEHHOCTh B BO3MOMKHOCTH ITO3HAHUS MPHUPOJbI, B HEOOXOIMMOCTH pPa3yMHOTO
VCIIOJIb30BaHMS JTOCTH)KEHUN HAyKH M TEXHOJIOTUH Ui JAJIBbHEHUIIETO0 pa3BUTHS UYEIOBEYECKOTO
oOuiecTBa, yBa)kK€HHE K TBOpLIAM HAyKd U TEXHHMKH, OTHOIIEHHE K (U3MKE KaK K DIEMEHTY
00111e4€eI0BEYeCKON KYIBTYpPHI;

® CaMOCTOATENIBHOCTD B TPUOOPETEHUHN HOBBIX 3HAHUHN M MIPAKTUUECKUX YMEHMIA;

® TOTOBHOCTH K BBIOODPY JKU3HEHHOT'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEPECAMU U
BO3MOYKHOCTSIMH;

® MOTUBAIMS 00pa30BaTeIbHOM JEATENbHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOIO
MOJX0/1a;

¢ popMHpOBaHME IEHHOCTHOTO OTHOLIEHUS IPYT K IPYTY, K YUUTEII0, K aBTOPaM OTKPBITHIMA
U U300peTeHUH, K pe3ysabTaraM o0ydeHusl.

TemaTuveckoe MIIaHMPOBAHUE

7 xnacc
Ne Ha3zBanue pasaesa, TeMbl Koauecrso Teopus IIpakTuka
JacoB
BBenenue 4 2 2
®dusnka u BpemeHa roja: Pusmnka oceHplo. | 3 1 2
[TepBoHauanbHbBIE CBEACHUS O CTPOCHUH 4 2 2
BEIIECTBA




4 B3aumoneiictBue ten 8 2 6
5 Pa3 3amauka, nBa 3aj7a4uka 4 4 0
6 ®dusnka u BpemeHa roga: ®usnka 3uMoit. | 2 1 1
7 Cwuutbl B ipupojie 11 5 6
8 Pa3 3amauka, nBa 3amauka 4 2 2
9 JlaBieHue 6 2 4
10 ®dwusuka u BpemeHa rona: Ou3uka BeCHOU. | 3 1 2
11 DHeprus 12 5 7
12 DU3HKYU U JTUPUKH 4 2 2
13 dusnka ¥ BpeMeHa roja: Ousnka JIeToM. 5 2 3
UTOro 70 31 39
8 kJacc
KounuectBo
Ne Haszsanmue pa3nena, TeMbl 4aCOB Teopus IpakrTuka
1. ®dusnka U BpeMeHa rojia (IOBTOPEHHUE) 8 5 3
2. | lIpoekTHast AesITETLHOCTD 1O (PHU3HUKE 7 3 4
3. | MonekynsipHasi pu3nuka 11 7 4
4. | ®u3uKa u 3JIEKTPUUECTBO 19 8 11
5. ®dusuka Kocmoca 3 1 2
6. Maruetusm 5 2 3
7. | IlpoexTHas A€SITEIBbHOCTD 7 2 5)
8. | Caerobie sBenms 6 2 4
9. | HocTmxeHusi COBpeMEHHON (PU3UKU 4 3 1
UTOro 70 33 37
9 knacc
KosnyecTBo
Ne HasBanme pasaena, TeMbl 4acoB Teopus HpakTuka
1 BBenenue 5 4 1
2 Mexanuka 8 4 4
3 3aKOHBI COXpaHEHHSI 6 4 2
4 Pabora sHeprus 5 2 3
5 ONeKTpOMarHUTHBIE SBJICHUS 10 6 4
UTOro 34 20 14

Coaep:kanue nporpaMmmbl

7 KJacc
TEMA 1. BBEJIEHMUE (44)
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Teopusi-24. BBogHoe 3aHaTue. UHCTpyKTax 1o oxpaHe Tpyla Ha 3aHATUsIX. [lone3Hble cChUIKH
no ¢usuke B MHTEepHET. MeToapl u3yueHus Gpu3nuecKux siBieHui. OU3NUEeCKUi SKCIIEPUMEHT.
[TorpemHocTes mpsiMbIX u3MepeHuid. [IpaBuiia mNpoBeAEHUS IIKOJBHOIO 3SKCIIEPUMEHTA.
Komnbrorepsl B (U3MYECKUX HMCCICJOBAHUSAX W NpU m3ydeHuu ¢usuku. [IpaBuna co3manus
3IIEKTPOHHOMN MTPE3EHTALINH.
IpakTnka-24. M3mepenne (uU3NYECKUX BEIMYMH C TOMOMHIBIO IM(POBOI J1abopaTopuu.
Omnpenenenue 1eHbI aeneHus npudopos. OnpeeneHue pacCTOSIHUM A0 HEAOCTYTHBIX 00bEKTOB.
Omnpenenenne o0bemMa Te pa3audaHoi Gopmbl. M3mepeHre TONIIUHB TUCTa OyMary.
TEMA 2. ®U3UKA U BPEMEHA I'OJJIA: ®U3UKA OCEHbBIO (34)

Teopus-14. 3aragouHoe BeuecTBo — BoAa. Tpu cocrosiHust BoAbl. MIHTEpecHOe O BoJeE.

l'unore3sl mpoUCXOXKAEHHUST BOABI Ha 3emiie, 3Ha4eHHE (PU3MUYECKHMX U XHUMHUYECKHX
CBOWCTB BOJIbI, CTPOCHHE MOJICKYJIbI BO/IbI, OOBSICHEHNE CBOMCTB BOABI B PA3JIMYHBIX arperaTHbIX
COCTOIHMSIX. POJIb BOZIBI B )KU3HU YETIOBEKA.

IIpakTuka-2 4 DKCKypcus Ha OCEHHION pupoxy. [IpoBeneHme HaOMOneHI TPOSIBICHNUS
¢buznueckux sBiaeHul oceHpto. Co3manue mnpeseHtauu «Dusuka Ocenbro». Pabota c
[Tporpammoii Power Point mo co3ganuto criaiiios.

TEMA 3. IEPBOHAYAJIBHBIE CBEJIEHUSA O CTPOEHUU BEILIECTBA (44)
Teopusi-4u. I[InanupoBanue PU3NYECKOTO IKCIIEPUMEHTA — KaK Joka3arh Teopuro. Ot Jlekapra
1o Hammx qHeil. bpoyHoBckoe nBukenue. Hano-texnonoruu. Counnenune «Mukpomup». Mukpo
BEJIMYMHBI B HALLICH KU3HH.

IIpakTuka-24 Pacmmpenue Ten npu HarpeBanuu. M3mepenue ckopoctu auddys3un. Moaenu
arperaTHbIX COCTOSIHUM (UTpa)

TEMA 4. BBAUMOJIEMCTBHUE TEJI (8u)

Teopus-2u. Mexanudeckoe IBIKEHHE M B3auMojaecTBue. Kak OBICTPO MBI JABUKEMCS
(cnoxenue cxopocteit)? Korma mbl asmkemcs Bokpyr CosHua ObICTpee - THEM WM HOUYbIO?
[Tpumepsl pa3nTUYHBIX 3HAYCHUI BEJIMYMH, OMHUCHIBAIOIIMX MEXaHUYECKOE JBJKEHHUE B YKUBOU
npupoze. Mcnonb3zoBaHue B TEXHUKE TPUHIIMIIOB JBUKEHUS KUBBIX CYILIECTB. SIBI€HNE HHEPLIUU.
«HenoasmxHas 6anrasy. Uto uzyvaer craruka? Bujsl paBHOBecHs.

IIpakTnka-64.  V3mepeHue OBICTPOTHI peaklUMU yenoBeKa. M3MepeHHne CKOpOCTH XOIbOBI.
OKCIepUMEHTAJIbHBIE JIO0Ka3aTeabCcTBa SBJICHUS uWHepuuu. lloaroroBka BuaeopuiIbMa Mpo
aBieHne uHepuuu. M3mepenne maccel 1 kamu Boabl. OmnpeneneHue IIOTHOCTH MPUPOTHBIX
marepuanoB. Onpenenenne o0bemMa M IJIOTHOCTH cBoero tena. Omnpenenenue oObEMa(Macchl)
IIPOAYKTOB B YIAakoBKe. VI3roToBlIeHNE PAaBHOBECHOM UIPyLIKHU. Pemenue 3anad.

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

Teopusi-S4. [IpaBuna permenns u opopmieHus 3anad. [louck ommbok. Perenne 3aHnMareTbHbIX
3anad. Pemenue 3amaq B popmare [TN3A.

TEMA 6. PU3UKA 1 BPEMEHA T'OJIA: ®U3HUKA 3UMOM (2u4)
Teopusi-1u.  CHer, nen, u merens. CHeXXUHKA B Bo3ayxe. CHexxuHku Ha 3emie. Crmoucras
CTPYKTypa CHEXHBIX OKPOBOB. Pexxensinus. Jlen Ha 3emute. [opHbI nenHuK. /[BUkeHNE JIeqHUKA.
Kakue ObiBatoT Metenu. MHUKpOCTpYKTypa HHM30BBIX MeTeneil Bomubel Ha cHery. Kak nanexo
MEPEHOCUTCS CHer Mertenbio. [IbuieBble Oypu M MeETenu: CXOICTBO M paznuuusi. Pusuka y
HOBOTOZIHEW €JIKH.

IIpakTuka-1 ¥ @usuka - Hayka O npupoje. MOXHO JM H3ydaTb NPUPOLY 3UMOM?
[Tporynka Ha 3MMHIOIO IPUPOAY.
TEMA 7. CJIbI B ITIPUPO/JAE(114)
Teopusi-S4. Cuita — BeKTOpHas BEIMUYMHA (IMHAMUYECKOE pellieHue 3a1a4). Bec 1 HEeBECOMOCTb.
Cwuia tpenus. CounHerne «Mup 6€3 TpeHH.

3aKoH BCeMUPHOTO TAroteHus. CTpoeHNEe CONMHEYHOM cucTeMBI. [IaHeTsl 3 MHON TPYIIIBL.
[TnaneTer-ruranTel. Cuia TSOKECTH Ha Ipyrux mianerax. CrnyTHukd miadeT u JIyna. HaGnmronenue
Jlynsl. Majnble Tena, oOpOUTHI U MEPUOJMYHOCTh KOMET. «3BE30NaAbl», U ITOUYeMy 3BE3Jbl HEe
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nanatot? 3Be3aHoe HeOo. Co3Be3nus. 3HAKOMCTBO ¢ ITporpaMMaMu 10 aCTPOHOMUU. Bpems u ero
usMmepenue. Kanengaps.

IMpakTuka-64. 3anumarenbHbiii onbIT «Illapuk Ha HUTHY. OnpenesieHue HEHTPA TAKECTH
Tena. 3aHUMarebHbIe (UTYpbl Ha paBHOBecue. M3rorominenue coiHedHbIXx yacoB. CoznaHue
JYHHOTO KaJleHJIaps ¢ IoMolpio nporpammsl Power Point. Mi3MepeHue xecTKOCTU MpYXKHUHBI.
N3mepenue koddduimenta CHilbl TPEHUS CKOJBXKEHHS Ha KPBUIBLE IIKOJIBI M JPYTUX
IIOBEPXHOCTSX.

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

Teopus-24. Cucrtema CU u ee 3HaueHue. /luHaMuueckoe pelIeHHE 3a7ad Ha CIIOKEHHE CHIL
Pemenue 3annmMarenbHbIX 3a7a4. Pemenue 3anay B popmare [TM3A.

IIpakTuka-24. Onpenenenue Beca CyMKH IIKOJIbHUKA. OnpeneneHne MacChl U Beca BO3JyXa B
KOMHArTe.

TEMA 9. JABJIEHHUE (64)

Teopus-2u. JlaBnenue TtBepabix Ted. 3akoH Ilackans. JlaBimeHue B KUIKOCTH.
I'mapocrarnyeckuil mapagokc. ArmocdepHoe aasiaeHue. Poab arMocdepHOro aaBieHUs B
npupoxe. AtmocdepHoe aapnenue u noroga. ToHOMETp, MaHOMETPBI. ATMOC(hEpHOE 1aBIeHUE B
xu3HM yenoBeka. Kak mbl npimmm? Kak Mbl nbéM? «lopHas Gosne3Hby, BIUSHHE aTMOC(HEpPHOro
JIaBJICHUS Ha cCaMO4yBCTBHE Jtofiell. PelieHne 3aHMMaTeNbHbIX 3a/1au.

IIpakTnka-44. 3yyeHue 3aBUCUMOCTH JABJICHUS OT IUIOIIAU IIOBEPXHOCTH € TIOMOILBIO
JaTYuKa JaBJlIeHUs. 3aHUMareabHble ONbIThI «llepeBEpHYTHIN cTakan», «POHTaH B Ko0e», «Sifio
B OyTbuike». [Ipubopbl sl M3MEpeHus NaBleHUs — U3roToBiIeHue Oapomerpa. ATMocdepHoe
nasineHne u  MeauuuHa. llnpun, nunerka, MeauuuHckas OaHka. KposiHOe naBiieHue.
Onpenenenue naBieHUsT KpOBH y uenoBeka. OnpeneseHne BBICOTHI 3[aHMS C IOMOIIBIO
OGapomertpa.

TEMA 10. ®PU3UKA U BPEMEHA I'OJIA: ®U3UKA BECHOI (34)

Teopus-14. Temneparypa. Tepmomerp. [IpuMepsl pa3IMUHBIX TEMIIEPATyp B IPUPOAE.
IIpakTnka-24. Dkckypcust Ha npupony. IIpoBeneHne HaOMrOneHUN NMPOsBIEHUs (PU3MUECKUX
ABJIEHUI BeCcHOMU. VI3mMepeHune Temneparypsl OUBbl Ha IIyOMHE U nmoBepxHocTU. VccnenoBanue
KallWJUIIPHBIX SIBJICHUM.

TEMA 11. JHEPTUS (124)

Teopus-S4. Pasnnunble BUABI DHEPrUM, HCIOIb3yEMbIE JIIOABMH, W MX 3amacel. KocBeHHBbIE
u3Mepenus. [louemy pabora u sHeprusi MUMEIT OAHY eIuHHUIy Hu3MepeHusa? HecucremHble
€IMHULBI. JHEPrus U NULIA: OCHOBBI IPAaBUIBHOIO NMUTAHUA. PeleHne 3aHMMAaTeIbHbIX 3a1ad.
Pemenue 3anau B popmare TTM3A.

IIpakTuka-74. MI3MepeHne KHHETUYECKONW SHEPIUHU Teia. M3sMepenue noTeHuaabHO DQHEPIUH.
Mento mkonpHuKa. Co3gaHue Mpe3eHTaluy O MpaBWiIbHOM nuTaHuu. OnpexneneHue padoTh U
MoOILTHOCTH pyK. OmpeneneHue MexaHU4YecKoil paboThl MpU MpBDKKE B BbICOTY. OmnpeneneHue
CpelHeW MOIIHOCTH, pa3BuBaeMoil mpu Oere Ha nucrannmio 100M. Ompenenenuwe cpenHen
MOIIHOCTH, Pa3BUBAEMOM IpH npucenanuu. VzmMepenue cpeHell MOIHOCTH, pa3BUBAEMON NIpU
nogbemMe Mo JectHuue. OmnpeneneHue BBIUTPHINIA B CHIIE, KOTOPBIA JAeT MOJBWXKHBIA M
HenoaBkHBIN 010K, CpaBHenue KII1/I moaBmxHOro 6;10ka ¥ HAKIIOHHOM TUIOCKOCTH.

TEMA 12. PU3UKHU U JIUPUKHU (44)

Teopusi-24. ®u3nka B XyJ0KECTBEHHBIX MTPOU3BeIeHUAX. JJocTrkeHUsI COBpeMEHHON (PU3HKH.
IIpakTuka-24. M3roroBneHne camMofenbHBIX KapTuH «PU3MKa B BECENBIX KapTHHKAaX». YPOK-
npenactaBienue «Puznyueckue ¢GOKychb». 3aliuTa MIEKTPOHHOW mpe3eHTauuu «Mup miazamu
busnkar.

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

Teopusi-24. Kakoii Mecsi1 jieta camblii xapkuii? XKapkoe neto u muensl. Kak u korga npaBHIbHO
cpe3ath 1BeThI? Ha kauensx "myx 3axBarbiBaet'.

IpaxkTuka-34. OneITe HA 1a4e. DKCKypcus «PU3uKa y BOAOEMaY.



8 ki1ace

TEMA 1. ®U3UKA U BPEMEHA I'OJIA (noBTropenue) (84)

Teopusi-S4. BronHoe 3ansitue. MHCTpyKTak 1Mo oxpaHe Tpyaa Ha 3aHsaTuax. [lorpemHocts
npsaMbix u3mepennid. Kimacc tounoctu npubopos. Urenue rpaduka. BeiBoasl mo pesynbraram
skcnepuMenTa. llena nenenus mkansl npubopa. KocBennsie nuzmepenus. Ilpasuna nposeneHus
HIKOJIBHOTO 3KcnepuMenTta. OdopmiieHne 37eKTpOHHOro oTueTa 00 3KcrepuMeHTe. Pemenue
3ajad.

IIpakTnka-3 4. M3Mmepenue (U3NYECKHX BEIWYMH C MOMOIIBIO IUQPOBOH J1abopartopuu u
nocrpoenue rpagpukoB. lccnenoBaHue 3aBUCUMOCTM CHIJIBI YOPYroCTM OT Beca Tela.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT IPYKUMAIOIIEH CUIIbl. DKCIEpUMEHT [ anuies.
TEMA 2. IPOEKTHAS JEATEJBHOCTD I1IO ®U3UKE (74)

Teopusi-3. UTo Takoe Hay4HBIH MPOEKT M KaK ero moAroroButs? Curyamnus u npodiemMa. AHaIN3
croco0oB pemeHust npobiembl. TpeGoBaHust K ucciefoBarenabckoil pabdore. IlnanupoBanue
nesTeabHOCTH. TpeboBaHus K 0pOPMIICHUIO IPOSKTHOM paboThI 1o (usuke.

IIpakTnka-4 4. Beinonnenue Mukpo-npoekra B rpymnmne. OdopmiieHue 1 3aliuTa.

TEMA 3. MOJIEKVJ/IAPHASA ®U3UKA (114)

Teopusi-74. «BonmeOHOe» cBOWCTBO 3HEpruu. Makpo U MUKpPO MapaMeTpbl U UX CBA3b.
®dazoBbie nepexonbl. BoasHoit map B armocdepe: oOpazoBaHue OOJAKOB, TyMaHa, POCHI, MHESI.
AtmocdepHble ocaaku: cHer, rpai. Touka pocsl. IloBepxHocTHOE HaTspkeHue. KanmumnspHble
SIBJICHUS U IBUYKEHUE KUIKOCTU IO TpyOam. 3akoH bepHysum, momxbemMHas cuiia Kpbuia. Mopckue
TedeHUsA. COBpPEMEHHBIE MATEpHAJIbl: HCIOJb30BAaHUE KOMIIO3UTOB, JKUJIKHE KPUCTAJLIBL.
I'papuueckoe mpencraBieHue TEIIOBBIX MpoLeccoB. Pemenue 3ana4 B popmare [TM3A.
IIpakTuka-44. OKCIepUMEHTAIBHOE JOKA3aTEIbCTBO PAa3JINYMs CBOMCTB BELIECTB B Pa3JINYHBIX
arperaTHblXx COCTOSHMsX. Hekoropble CBOMCTBAa KpUCTALIIOB. M3roroBieHne camonenbHBIX
npubopoB. M3MepeHne BIa)KHOCTH BO3yXa B MOMELIEHUH M Ha yiuue. VM3MepeHue ckopoctu
UCTapeHUs pa3IMYHbIX BEIECTB. 3aHMMATENIbHbIE ONBITHI U BOIPOCHI: KUIIEHHE BO/IbI B OyMaXHOM
KOpoOKe, KHUIIEHHE BOAbl KOMHAaTHOM Temmeparypbl. M3mepeHue Cuibl MOBEPXHOCTHOTO
HarspkeHus. llapuk B a’poauHaMudeckoil TpyOe. BrIpammBaHue KpucTajula COJIM Ha OCHOBE.
W3roroBneHne MakeTa KpUCTANIMYECKOM peleTKH Kommo3uTa. M3roroBineHue Mopaenu
peaktuBHOro Auraress. Mzyuenue padotsl IBC Ha MakeTe U 37€KTPOHHOM MOJIEIH.

TEMA 4. ®PU3UKA U JIEKTPUUYECTBO (194)

Teopusi-84. DnexTpuueckue siBieHUs. DnekTpuzauus ten. [IpuHuun paboTsl ckaHepa.
AtmocdepHoe anexTpuuectBo. I'po3oBast Tywa. Ilpupoma momnun. Kakue ObIBalOT MOIHHU.
[Tpuniune! anekrpode3onacHocTH. OCHOBHBIE XapaKTEPUCTUKH 3J1.ToKa. HecucTeMHble eInHUIIbI
pabotsl ToKa. Pemenue 3amay.

IpakTuka-11y

B3aumnoe nputskenue u orrankubaHue «CynTaHOB»; OMBITHI 1O AnekTpu3anuu. Habnronenue
pa3IMyYHBIX BHJOB HCKPOBOIO paspsga. lccinenoBaHue IPOBOJHUKOB M HENPOBOAHHKOB
anekTpuuecTa. llomyueHue s1.Toka B KUAKOCTH, 3eKTponu3. Mi3roroeneHue Oarapeiiku.
OKCIIEpUMEHTAJIBHOE  JIOKA3aTeabCTBO 3akoHa Owma. I3yueHwe pasnuuyHBIX COEIMHEHUN
npoBogHUKOB. Co3maHue pPa3auvHBIX TPHOOPOB(UTPYIIEK) HAa OCHOBE AJICKTPOABUTATEIIA.
OKCIIEpUMEHTAJIBHOE  JIOKa3aTenbcTBO  3akoHa  JDxoyna-Jlenma.  CozpaHue  cueTumka
AIIEKTPOIHEPTUU U U3yUEHHE €r0 PadOoThI.

TEMA 5. DU3UKA KOCMOCA (34)

Teopus-1u. ®usnyeckas npupona HebecHbix Ten. [lonersl k apyrum miaaneraMm. Poib
KOCMOCa B >KM3HHM COBPEMEHHOIrO o0mecTBa. MexayHapoaHOE COTPYIHHYECTBO B OCBOCHHUHU
KOCMOca.

IIpakTnka-2 4. Cozganue anekTpoHHOM npeseHTauun  «Kocmoc. HMcropus
KOCMOHABTUKW». [IoAroToBKa Npa3gHOBaHuUs JHS KOCMOHABTUKH.

TEMA 6. MAT'HETU3M (54)

Teopus-24. Marautnoe nonie 3emnn. Kommac. MarautoOuonorusi. MarautHeie Oypw.
®eppomarneruku. Cuna Jlopenua. [[BuxeHne 3apsyKEHHONW YacTHUIbl B OJHOPOJHOM MarHUTHOM
nosie. Jlromunecuennus. [lonspHble cuaHus.
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IIpakTuka-34. M3ydyeHWe MarHUTHBIX JIMHUH TOCTOAHHOrO MarHuta. W3ydeHue
MarHUTHBIX CBOMCTB pa3ianyHbIX BeniecTB. Urpa «bamnana o mo0siieM KaMHe».

TEMA 7. HPOEKTHAS JEATEJIBHOCTD (74)

Teopus-24. Kak noaroroButs u oopmuth noknan? Kymerypa Beictymerus. OpaTtopckoe
HCKYCCTBO.

IMpakTuka-54. BeinosHeHUE 1 3a1IMTa MHIUBUAYAIbHBIX U TPYNIOBBIX IIPOEKTOB.
TEMA 8. CBETOBBIE SABJIEHUS (64)

Teopusi-24. YcTpoiicTBO ontudeckux mpubdopos. M3ydenne ycrpoiicTBa doroamnmapara.
Panyra. ®usuka BO3HUKHOBEHMS pajyrd. XOJA CBETOBOIO Jiydya B Kamie Joxad. OnTudeckue
WJUTFO3HH.

IIpakTuka-44. MccnenoBanue: « CBET B )KM3HU KUBOTHBIX U YETIOBEKa», «JoCcTrxKeHUS 1
MEPCIEKTUBBI UCIIOJIB30BaHUsI CBETOBOM 3Hepruu CoHIIa YEeTOBEKOMY.

Paznoxxenue Oemoro cmeta. HaOmromenuss B Mukpockon u Tteneckorn. Co3maHue
roJiorpamMmel. M3rotoBiieHrE Kajen10CKoIa.

TEMA 9. JOCTUKEHUSI COBPEMEHHOM ®U3NUKH (44)

Teopus-3u. [Ipumepsl TOBapoOB, CO3AAHHBIX C HUCIOJIb30BAHUEM HAHOTEXHOJIOTHMH M
MPUYHMHBI X YHUKAJIbHBIX CBOMCTB. HecMaunBaembie U BCETIa YUCTHIE BETPOBBIE CTEKIIA, IUCKU
konéc u T.n. Co3naHHBIE HAa OCHOBE HAHOYACTUIl OKCHAA TUTaHAa U cepedpa MOBEPXHOCTH,
obmanarorue OaKTePUITMIHBIMI CBOHCTBAMH.

Pa3Butne BoenHo# TexHuku. 7 Mas - Jlens paauo. HoBocTu ¢usuku u kocmoca.
IpakTtuka-1 4 Okckypcusi Ha MecTHyio ATC. IloaroroBka BBICTYIUICHHH O JOCTHIKEHUSIX
COBPEMEHHOU (PU3UKU.

9 KkJacc

TEMA 1. BBEJEHHE (54)

Teopusi-44. BBonHOoe 3aHsATHe. HCTpYKTaX MO OXpaHe Tpy/la Ha 3aHATUSAX. AOCOIIOTHAs U
OTHOCHTEJIbHAS IOIPEMIHOCTD MPSAMBIX H3MepeHuil. [IoBTopeHne: IIOTHOCT, TaBIECHUE, YJHEPTUs
U paboTa, MOJIEeKyIsipHas GU3MKa.

IIpakTuka-1 4. 3mepenue pu3nyecKux BETUYUH U BBIYUCICHUE TOTPEIIHOCTH.

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

Teopus-164. JIBrxeHue Tena 1noj AeWcTBUEM CHIIBI TsDkecTu. bammuctuka. AGCONIIOTHO
ynpyruit ynap. 3axon bepuynnu. ddpdexr [Jomnepa. Onpenenenue npocTpaHCTBEHHON CKOPOCTH
3Be3d. BparmarenbHoe JBM)KEHHE TBEpAOro Teja. YCIOBHS PABHOBECUS TBEPIOrO Tela.
ObpazoBanue ConHeyHoil cuctembl M miaHeT. CpenacrBa coBpeMeHHOM cCBsi3u. CHcTeMbl
actponaBuranuu (GPS u ['monacc). ®u3uka u BoeHHas TEXHUKA.

Pemenue 3a1a4 NOBBIIEHHON CIIOKHOCTH.

IpakTuka-13u.  HMccnenoBanue 3aBUCMMOCTH JTAIBHOCTH TOJIETa OT yIia K TOPU3OHTY.
OKCIIEpUMEHTHI HA PaBHOYCKOPEHHOE JIBJKEHUE. OJKCIIEPUMEHTAIBHOE J10KA3aTENIbCTBO 3aKOHA
COXpaHEHHUsT UMIy/lbca. OKCIEPUMEHTHl Ha BpalleHHe TBepaoro Ttena. W3roromneHue
IOPOCTEHIIEr0 HWHAYKIMOHHOTO TeHeparopa NepeMEeHHOro Toka. HabmroneHue sBIeHUs
camouHaykiuu. Croxenue kojiebanmii, purypsl Jluccaxy Ha ocrmmiorpade. Busyanuzarus
3ByKa C IIOMOILBIO JIa3epa.

KaﬂeH)lapHO'TeMaTl/l‘leCKOe IJIAHUPOBAHUE

7 KJacc
Jara
13“121 Ne Tema

1. Begenue (44)
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1 1 BBonnoe 3ansatue. Unctpykrax no Th. Tlone3nsle cChIIKM MO HU3UKE B
WNuTtepHeT. MeToap! n3ydeHus: GU3NIECKUX SBJICHUM.

2 2 ®uznyeckuil skcrepuMeHT. [IpaBuia npoBeaeHus MKOJIBHOTO
skcnepuMenTa. [lorpemnocts npsimbix uamepenuit. Il/p: M3mepenne
($U3MUECKUX BETMYMH C TOMOIIBIO IIM(PPOBOI 1TabopaTopuu.

3 3 I1/p: Onpenenenue oobeMa TeN pa3IudHON (HOPMEI.

4 4 I1/p: V3mepenue TOIIIMHBI IucTa Oymary.

2. ®u3uKa U BpeMeHa roga: pusuka ocenbio (34)

5 1 3aragouHoe BeuiecTBo — Boja. MiHTepecHoe o BoJe.

6 2 I1/p: Dxckypeus Ha OCeHHIOI0 pupoxy. [IpoBenenne HaOIIOIEHUI
posiBICHUs PU3NUECKUX SBJICHUI OCEHBIO.

7 3 Il/p: Coznanue npesenrtanyun «Pusznka Ocension. Padbota ¢ [Iporpammoit
Power Point mo co3maHuro ciaigos.

3. [lepBoHauyaabHbIe CBeeHHUSs 0 CTPOEHHUH BellecTBa (44)

8 1 Ot /lekapra 10 Hamux gqHe. BpoyHOBCKOE NBH)KEHUE.

9 2 [TnanupoBanue GU3NIECKOTO IKCIIEPUMEHTA — KaK JI0Ka3aTh TEOPHIO.
I1/p: Pacuiupenue Tei npu HarpeBaHUH.

10 |3 I1/p: N3smepenue ckopoctu quddy3um.

11 |4 HaHno-TexHonoruu. MUKpo BeJIMYMHBI B HAIIICH JKU3HU.

4. BzaumoneiicTBue TeJ (84)

12 |1 MexaHM4€eCKO€e IBUKEHUE U B3AUMOJICHCTBHUE.

13 |2 I1/p: M3mepeHue CKOPOCTH XOIbOBI.

14 |3 I1/p: IToaroroBka BuaeohMIbMA PO SBICHUE HHEPIIHH.

15 |4 | Il/p: U3mepeHue macchl | Karuu BOAbI.

16 |5 I1/p: Onpenenenre MIOTHOCTH MPUPOAHBIX MaTEpPUAJIOB.

17 |6 I1/p: Onpenenenre 06bpEMa(MaCChl) MPOYKTOB B YITAKOBKE

18 | 7 | Yro m3yuaer craruka? Bujapl paBHOBeCHSI.

19 |8 | I/p: UsroToBieHrEe paBHOBECHOM UTPYIIIKH.

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

20 |1 [TpaBuiia pemenus u odpopmiienus 3aaad. Ilonck ommooK.

21 |2 Pemenue 3a/1a4 Ha MEXaHUYECKOE JIBUYKEHUE

22 |3 Pemenue 3a/1a4 Ha MJIOTHOCTh

23 |4 | Pemenue 3ama4 B popmare [TM3A

6. ®u3nka u BpeMeHa roaa: Gpu3uKa 3uMoi (24)

24 |1 I1/p: ®usuka - Hayka o mpupoje. MoXXHO M U3y4yaTh HMPUPOIY 3UMOM?
[Tporysnka Ha 3MMHIOIO IPUPOTY.

25 |2 Cuer, sieq1, 1 MeTesb. PU3MKa y HOBOTOAHEH €JIKH.

7. Cuabl B npupoae(114)

26 |1 Cwta — BeKTOpHAs BEIMYMHA (IUHAMUYECKOE pelIeHre 3a/1a4).

27 |2 3aKoH BceMHpHOTo TAroTeHus. CTpoeHue coHeuHOoM cucteMbl. Cuna
TSDKECTH Ha JAPYTHX TJIAHETaX.

28 |3 Cnytauku mianet u Jlyna. HaGmronenue JIyHsbl.

29 |4 | Manble Tena, OpOMTHI U TEPUOAMYHOCTh KOMET. «3BE3OMAIbD), WU
MOYEeMY 3BE3/Ibl HE MaJAI0T?

30 |5 3Be3nnoe He6o. Co3Besaus. Il/p: 3HAKOMCTBO ¢ IpOrpaMMaMH 1o
ACTPOHOMHUH.

31 |6 I1/p: OnpenencHue EHTPA THKECTH TEJIA.

32 |7 I1/p: 3anumarenbHble GUTYPHI HA pABHOBECHE.

33 |8 Bpewmst u ero usmepenne. I1/p: M3roToBiieHrne COTHEYHBIX YacOB.

34 |9 | Kanengaps. II/p: Co3znanue JIyHHOTO KaJeHaaps C MOMOIIBIO TPOrpaMMBbl

Power Point.
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35 |10 | II/p: M3mepeHue KEeCTKOCTU NPY>KUHBI.

36 |11 | Il/p: U3smepenue ko3 GUIIUEHTA CUITBI TPEHUS CKOJIBKECHUS Ha KPBUIBIIE
IIKOJIBI ¥ IPYTHX TOBEPXHOCTSIX.

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

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

38 |2 Pemenue 3anau B popmare [11M3A.

39 |3 | Pemenue 3anumarenbubix 3a1a4. Il/p: Onpenenenue Beca CyMKu
HIKOJIbHHKA.

40 |4 JrHamuyeckoe pemieHue 3anad Ha cioxkenue cui. Il/p: Onpenenenue

MAcCChl M B€Ca BO3yXd B KOMHATC.

9. JlaBJienue (64)

41 |1 Jasnenune tBepapix Ten. Il/p: 3yuenne 3aBUCUMOCTH 1aBIEHUS OT
IJIONIA/IM TOBEPXHOCTHU C TIOMOIIBIO JAaTYUKA AaBICHUSI.

42 |2 JaBnenue B xuakocTu. ['uapocrarnueckuii mapagaokc

43 |3 I1/p: 3anumarenbsHblie onbIThl «IlepeBEpHyThIN cTakan», «DOHTAH B
Kos10e», « 5o B OyTHUIKEY.

44 |4 Tonometp, manometpsl. I1/p: [Tpubops! 1715 u3MepeHus AaBIeHUs —
M3TOTOBJICHUE OapoMeETpa.

45 |5 AtmocdepHoe TaBlIeHHE B )KU3HU YesioBeka. Kak Mbl npimmm? Kak Mbl
nséM? «[opHas 00Jie3HbY, BIUSHUE aTMOC(EpPHOTO JaBICHUS Ha
CaMOYYBCTBHE JIIOJICH.

46 |6 Kpossinoe nasnenue. Il/p: Onpenenenue gaBieHus KPOBH Y YeTIOBEKa.

10. ®du3uka u BpemeHna roaa: ¢pusuka BecHoii(34)

47 |1 | Temneparypa. Tepmometp. [IprmMepsl pa3auuHbIX TeMIepaTryp B IpUpPOJIE.
I1/p: V3mepenue Temmneparypsl OYBbI Ha IITYOWHE W MOBEPXHOCTH.

48 |2 Il/p: DOkckypeus Ha npupony. [IpoBenenue HabarOneHUN TPOSBICHUS
(buU3HYECKUX SIBICHUN BECHOM.

49 |3 I1/p: MccnenoBanue KanWUISIPHBIX SIBICHUI.

11. Dueprus (124)

50 |1 | Pa3nuyHble BUIBI DHEPTUH, HCIIOIH3YEMBIE JIFOIbMH, U MX 3aaCHI.

51 |2 | KocBennsle u3mepenus. Il/p: M3mepenne KMHETHUECKON SHEPTUH TEJA.

52 |3 I1/p: V3mepeHne NOTEeHITMAIBHON SHEPTHH.

53 |4 | Ilouemy pabGoTa 1 SHEPTHs UMEIOT OJIHY €AUHUILY U3MEpPEHUs?
HecucreMHbIe eTMHUIIBI.

54 |5 | DHeprus u nMia: OCHOBHI NpaBuibHOro nuranus. I1/p: Mento
IIKOJIbHUKA

55 |6 | II/p: Co3naHue mpe3eHTally O MPaBHJILHOM MUTAHUH

56 |7 I1/p: OnpeneneHne MexaHMUECKOM pabOThl IPU MPBIKKE B BHICOTY.

57 |8 I1/p: Onpenenenue cpeaHEN MOIITHOCTH, pa3BUBAEMOM TP Oere Ha
nucTtanuo 100M.

58 |9 | II/p: Onpenenenue BRIMTPHINIA B CHJIE, KOTOPBIN TAeT MOABMKHBIA U
HETO/IBHKHBIN OJIOK.

59 |10 | II/p: CpaBuenue KIIJI monBrKHOTO 0JIOKA M HAKIIOHHOW TJIOCKOCTH

60 | 11 | Pemrenue 3aHMMAaTeNIbHBIX 3a/1a4.

61 |12 | Pemenue 3ama4 B popmare ITH3A.

12. ®u3uku u Jupuku (44)

62 |1 ®Pu3nKa B Xy[J0’KECTBEHHbIX ITPOU3BEICHUSX.

63 |2 JlocTmxeHus: COBpeMeHHOM (PU3UKH.

64 |3 I1/p: Ypok-npeacrapnenune «Pusndeckue GOKYyChI».

65 |4 I1/p: 3amura 31eKTpOHHON TIpe3eHTanuu «Mup mrazamu Gu3uKay.

13. ®u3nka u BpeMeHa roaa: (pu3zuka JjieroM (54)
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66 |1 Kakoil Mecsn nera cambiii sxapkuit? JKapkoe snero n nuensl. Kak u xorna
MpaBWIBHO cpe3arh 1BeThI? Ha kayensax "myx 3axBarbiBaet".

67 |2 I1/p: OnbiThl Ha 1ade. DkcKypeust «PU3UKa y BOJIOEMAY.

68 |3 Csob00Has mema

69 |4 Csoboonas mema

70 |5 Csob00nas mema

8 ku1ace

Ne Tema ara

1. ®u3uka u BpeMeHa roaa (nmopropenue) (84)

1 1 BBonHoe 3ansTie. MHCTpyKTax 1o oxpaHe Tpyzaa Ha 3anatusx. II/p:
N3mepenne Gpu3nuecKkux BEIWYHH C TIOMOIIBIO IU(POBOIA Ta00paTopuu U
OCTPOEHUE IpauKOB.

2 2 I1/p: VccnenoBanue 3aBUCUMMOCTH CUJIbl YIIPYTOCTH OT BEca TeJa.

3 3 I1/p: VccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHMSI OT IPHUKMMAIOLIECH CHIIBI.

4 4 PemreHue 3a1a4 Ha MEXaHUYECKOE IBUYKCHHE

5 5 Pemenue 3aa4 Ha UIIOTHOCTD

6 6 Pemenue 3amau Ha naBieHue

7 7 Pemenue 3ama4 Ha paborty

8 8 Pemenue 3anau B hopmare [TU3A

2. [IpoexTHas 1esITeILHOCTD 1O pusuke (74)

9 1 Yro Takoe HayyHBIH MPOEKT U KaK ero NoAroToBuTh? Cutyanus u
npobisiema.

10 |2 Ananus crnoco6oB perieHus npodiemsl. TpeGoBaHUS K HCCIIEI0BATEIbCKOM
pabore. [InanupoBaHue 1eITEILHOCTH.

11 |3 TpebGoBanus K 0pOpMIIEHHIO TPOEKTHOM paboThI 0 (hU3HKe.

12 |4 I1/p: BrinosHeHNE MUKPO-TIPOEKTA B TPYIIIIE.

13 |5 I1/p: BeinosHeHne MUKPO-TIPOEKTa B IPYIIIIE.

14 |6 I1/p: OdopmieHue U 3aluTa.

15 |7 I1/p: OdbopmiieHne u 3amura.

3. Moaexyasipaasi pusunka (119)

16 |1 «BomnmeOHOe» cBOMCTBO 3HEprU. Makpo U MUKPO NapaMeTphl U UX CBA3b.
®azoBele nepexopl. I1/p: DkcnepuMeHTaNbHOE TOKA3aTeIbCTBO PA3TUUUS
CBOWCTB BEIIECTB B PA3IMUHBIX arperaTHBIX COCTOSHUSX.

17 |2 Bonsnoit map B armocdepe. Touka pocsl. I1/p: U3mepenne ckopoctu
UCIIAPEHUs PA3JIMYHBIX BEIIECTB.

18 |3 [ToBepxHocTHOE HaTshkeHue. Kanumnsapusie sinenus. [1/p: 3mepenue
CHJIBI TIOBEPXHOCTHOT'O HATSKECHUSI.

19 |4 3akoH bepHyum, moxbeMHas CHIIa KPbUIA M TBHYKEHUE KUIKOCTH TIO
Tpy6aM. Mopckue teuenus. I1/p: [llapuk B aspoauHaMU4ecKoil Tpyoe.

20 |5 I1/p: 3anumarenbHbIE ONBITHL U BOIPOCHI: KUIIEHHUE BOJbI B OyMa)kKHOM
KOpPOOKe, KUIIEHHE BOJIbl KOMHATHON TeMIIEPaTyphbl.

21 |6 ['papuueckoe mpencTaBieHe TEIIOBBIX MPOLIECCOB.

22 |7 Pemenue 3amau B popmare [TN3A.

23 |8 Hekotopsie cBoricTBa kpuctayuioB. Il/p: BeipamuBanue KpucTaia cojid Ha
OCHOBE.

24 |9 CoBpeMeHHbIE MaTepHallbl: HCIOIb30BAaHNE KOMIIO3UTOB, KHUIKHUE

kpuctasuibl. [1/p: M3rotoBienne MakeTa KpUCTALNIMYECKOW PEIIETKH
KOMIIO3MTA.
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25 |10 | II/p: N3yuenue pabotsl IBC Ha MakeTe U 3JICKTPOHHON MOJEIH.

26 | 11 | Csoboouas mema

4. ®u3uka u yiekTpuuectBo (194)

27 |1 Onekrpuyeckue siBiueHus. Inekrpusanus tea. Il/p: npubop Ban ne
['paacda; OnBITHI IO AICKTPU3ALIIH.

28 |2 I1/p: VccnenoBanue MpOBOJIHUKOB U HEITPOBOTHUKOB ICKTPUYCCTBA.

29 |3 I1/p: U3zrotoBnenue Garaperku.

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

31 |5 I1/p: IToy4yeHue 371.TOKa B )KUJIKOCTH, JIEKTPOJIN3.

32 |6 I1/p: N3yuenne paboThl CBETO- U POTO-AMOA

33 |7 I1/p: Pemienne npakTHYECKUX 33724 HA COCTABICHHUE MIEKTPHUCCKUX CXEM.

34 |8 | YerpoiictBo ommetpa. Il/p: M3mepenue conpoTUBICHHS pa3IMYHbIX
IPOBOJIHUKOB

35 19 Pemenue 3a1au Ha 3akoH OMa

36 | 10 | Pemenwme 3ana4 B opmare ITM3A.

37 |11 | II/p: 3anuMarenbHbIi OMBIT: cep/le Ha OaTapeike

38 |12 | Il/p: 3aHMMATENBHBIN OIBIT: BPALICHNUE )KUKOCTH OT AIIEKTPHUYECTBA,
CBETSALINECS OTYPIIbI

39 |13 | I/p: UzyueHue pa3iuuHBIX COSAMHCHUN TPOBOTHUKOB.

40 |14 | I1/p: PemieHne NpakTHYECKHX 3a/1a4 HA COCTABJICHUE YJICKTPUUYCCKHX CXCM.

41 |15 | Pemenwue 3aja4 Ha pacyeT JIEKTPUUECKON MU

42 | 16 | HecucreMHble eTMHUITBI paOOTHI TOKA. PacyeT CTOMMOCTH AIEKTPOIHEPT U

43 | 17 | BeITOBBIC ANIEKTPONIPUOOPHI, KJIACC YHEPTONOTPEOICHUS

44 |18 | II/p: DxcniepuMeHTaIbHOE JTOKA3aTeIbCcTBO 3akoHa Jkoyis-JleHa.

45 19 | Pemenue 3amau

5. ®usuka kocmoca (34)

46 |1 3axonsl Kentepa. Pemenue 3anau

47 |2 I1/p: Co3nanue snextTponHoi npesentannu «Kocmoc. ctopus
KOCMOHABTHKI.

48 |3 Baxueline acTpoHOMUYECKUE COOBITHS rojia

6. Marnerusm (54)

49 |1 I1/p: M3yueHne MarHUTHBIX CBOMCTB pazan4HbIX BemecTs. Il/p: M3ydyenue
MarHUTHBIX JIMHUH MOCTOSTHHOTO MarHmTa.

50 |2 Marnutnoe none 3emnu. Komnac. Marauroouonorus. MarautHeie OypH.
PeppoMarHeTHKH.

51 |3 Cuna Jlopenna. JIBwKeHHME 3apsDKEHHOM YacTHULBI B OJHOPOIHOM
MarHUTHOM roJie. JiromuHectieHnus. [lonsipHblie CHSIHUS.

52 | 4 I1/p: Urpa «bannana o no0s11eM KaMHe».

53 |5 I1/p: Urpa «banmnana o 1ro0sieM KaMmHey.

7. IlIpoekTHAA 1eATENBHOCTD (74)

54 |1 Kak noAarotoButh 1 0pOPMHUTH JTOKIA?

55 |2 I1/p: BeinonHeHue MHAWBUIYAIBHBIX U TPYIIIOBBIX MPOEKTOB.
56 |3 I1/p: BeinonHeHne HHAMBUAYAIBHBIX M IPYNIIOBBIX TPOEKTOB.
57 |4 I1/p: BeinonHeHue MHAWBUYAJIBHBIX U TPYIIIOBBIX MPOEKTOB.
58 |5 I1/p: BeinonHeHne HHAWBUAYAIBHBIX M IPYNIIOBBIX TPOEKTOB.
59 |6 Kynbrypa BeicTymiieHusi. Oparopckoe HCKYCCTBO.

60 |7 I1/p: 3amuTa MHAUBUAYATBHBIX U TPYITIOBBIX TPOEKTOB.

8. CBeroBbI€ siBiIeHHS (61)

61 |1 Pamyra. ®u3nka BOSHUKHOBEHUS paayr. X0/ CBETOBOTO Jyda B Karuie
JTOMKJISL.
62 2 I1/p: V3rotoBieHune KajaeigocKona.

15




w

63 I1/p: Pa3noxxenue 6emoro cera.

64 |4 YcrpoticTBo ontraeckux mpubopos. M3yuenue ycrporiicTsa oToarmapara.
I1/p: HaGmroneHusi B MUKPOCKOII U TEJIECKOI.

65 |5 I1/p: UccnenoBanue: «JloCTHKEHHS U IEPCIIEKTUBBI UCIIOJIb30BaHUS
cBeToBOM 3Hepruu CoHIIA YETOBEKOMY.

66 6 Ornruueckie WLUIFO3UH.

9. locTukeHHUs1 cOBpeMeHHOH pu3znku (44)

67 |1 Oxkckypeusi Ha MecTHYI0 ATC. TloaroroBka BBICTYIUIEHHH O JOCTHKEHUSX
COBPEMEHHOM (DU3HKH.

68 |2 [Ipumepsl TOBapOB, CO3/JaHHBIX C UCIIOJIB30BAaHUEM HAHOTEXHOJIOTHM U
PUYHHBI UX YHUKAJIBHBIX CBOWMCTB.

69 |3 PasButue BoenHo# Texuuku. 7 Mas - Jlens paguo. HoBoctu pusuku.

70 4 Csoboouas mema

9 kiaacce

No Tema JHara

1. Beenenue (54)

1 1 BBoanoe 3ansatue. Uncrpykrax nmo Th. AOcomtoTHas 1 OTHOCUTEIbHAS
MOTPEIIHOCTD MPSAMbBIX U3MEPEHUN.

Ip: M3mepenne Gpu3nuecKux BEIUYHH U BBIYHCICHUE TIOTPEIIHOCTH.

HOBTOpeHI/IeZ IJIOTHOCTB, JABJICHUC.

[ToBTOpEHUE: SHEPTHS U padoTa.

g lwin

[ToBrOopeHue: MoJieKyIsipHas GU3HKa.

Mexanuka (84)

IIp: OnpeneneHue yCKOPeHUs: CBOOOAHOTO MaIeHUsI.

IIp: DkcnepuMeHThl Ha PABHOYCKOPEHHOE JIBUKEHHE.

JIBr>keHue Telia MmoJi ISMCTBUEM CHIIBI TsKeCTH. bamnuctuka.

OO N|O N0~ W N

Hp: HccnenoBanue 3aBUCUMOCTH JAJbHOCTH MOJIETA OT y1Jia K TOPHU30HTY.

[EEN
o

JIBr>keHue Tesla Mo HAaKJIOHHOMW IUIOCKOCTH. JIBU)KEHUE CUCTEMBI TN

[EEN
[EEN

Pemenue 3aga4 Ha 3akoHbI HbproTOHA

N[OOI~ WIN|(F

[EEN
N

Bpamarensaoe neukenue tBepaoro tena. O6pazoBanue ComHEUHON
CUCTEMBI U IJIAHET.

13 |8 IIp: OnpenencHue kKodPPUITUSHTA TPESHUSI CKOJIBKEHUS, JKECTKOCTH
MPY>KUHBIL.

3. 3akoHbl coxpaHenus (64)

14 |1 IIp: DKkcnepuMeHTaIBHOE JOKA3aTEIbCTBO 3aKOHA COXPAHEHUS UMITYJIbCA.

15 2 Pelenue 3a1a4 Ha 3aKOH COXpaHEHHUsI UMITYJIbCa

16 |3 OmnpenereHne TMepruoa M 4aCTOTHI KOJICOAHWI MaTeMaTHIeCKOTO
MasiTHUKa, MOMCHTA CHJIBI, JICHCTBYIOIIETO HA PhIYar.

17 |4 IIp: DkcnepuMeHTaIbHOE JOKA3aTEIbCTBO 3aKOHA COXPAHEHUS YHEPTUU.

18 5 Pelenue 3a1a4 Ha 3aKOH COXpAaHEHHUsI SHEPTUH.

19 |6 Pemenwne 3a/1a4 Ha 3aKOHBI COXPAHEHHS MIOBBIIEHHOU CJIOHOCTH

4. Padora u yHeprus (54)

20 |1 Ip:Onpenenenue paboThl CHIIBI YIPYTOCTH MPH MOIBEME TPY3a C
MOMOIIBIO TIOIBUYKHOTO MJIM HETIOJBMKHOTO OJIOKA, pa0OTHI CHIIBI TPEHHUSL.

21 |2 Ip: Onpenenenne ONTHUECKON CHITBI COOMPAIOIIEH JIMH3BI.
DKCIIepUMEHTaJIbHbIC 3alaHud 2-T0 Tumna. MccienoBanue 3aBUCUMOCTH
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CHJIBI YTIPYTOCTH, BO3HUKAIOLIEH B MPYKUHE, OT CTENIEHH eopMallun
IIPY>KUHBIL.

w

22 Pemenue 3ananmii 6a30Boro ypoBHs 1o TeMe «TerioBbie sIBICHHUSD)

o

23 Pemenue 3anaq Ha TeMy «KoneOGaHus 1 BOJTHBD)

24 |5 IIp: MccnenoBanue 3aBUCUMOCTHU CUJIBI TPEHUS CKOJIBKEHHUSI OT CHIIBI
HOPMAJIbHOT'O JIaBJIEHUS, 3aBUCUMOCTH IIepuojia KojaeOaHHii
MaTeMaTH4e€CKOr0 MassTHHUKA OT JUIMHBI HUTH.

5. DuiekTpomMaruuTHble siBjeHus (104)

25 |1 IIp: UccnenoBanue 3aBUCUMOCTHU CUJIbI TOKA, BO3HUKAIOIICH B
MPOBOJIHHKE, OT HANPSDKEHUS Ha KOHIIAX MPOBOJHHUKA, CBOHCTB
M300pakKeHMs, MOJTYUYEHHOTO C IMOMOIIBIO0 COOMPAIOIIEH JTUH3HI.

26 |2 IIp: OnpeneneHue MEKTPUIECKOTO COMMPOTUBIICHHS PE3UCTOPA, PaOOTHI
HIICKTPHUYECKOTO TOKA, MOIIIHOCTH JIEKTPUIECKOTO TOKA.

27 |3 IIp: DxcnepumenTanbHble 3a0anus 3-ro Tumna. [Iposepka 3akoHa
MOCJIE0BATEIFHOTO COSAMHEHUS PE3UCTOPOB IS AJIEKTPUIECKOTO
HAIPsDKEHNUS, 3aKOHA NapajIeNIbHOTO COSANHEHUS PE3UCTOPOB ISl CUJIBI
AIIEKTPHUUECKOTO TOKa

28 |4 | Pemenue 3amanuii 6a30BOTO YpOBHS 110 TeMe «DJIEKTPOMarHUTHBIE
SIBJICHHSD)

29 |5 CocTaBjeHHE YKBUBAJCHTHON CXEMBI

30 6 Pacuer snexkTpruyeckux nerneu

31 |7 IIp: Onpenenenue K111 ObITOBBIX 37eKTpONIPHOOPOB

32 |8 Pemenue 3amannii 6a30Boro ypoBHs 1o TeMe «KBaHTOBBIC SIBJICHUS
33 |9 Pemrenne xauecTBEHHBIX 3aad.

34 10 | Ceoboonas mema

Cnoco0bl OLIEeHKH YPOBHSI JOCTUKEHUS 00yYAKOIIUXCS

KayecTBO MOATrOTOBIEHHOCTH yUaluXcs OMPEAEIeTCsl Kau€CTBOM BBITIOJIHEHHBIX UM
pabot. Kpurepuem orieHKH B TaHHOM CITy4ae sIBJISIETCS CTENEHb OBJIaICHUS HaBBIKaMU paboThI,
CaMOCTOSITENILHOCTh M 3aKOHYEHHOCTh Pa0OTHI, THIATEIHHOCTh SKCIIEPUMEHTA, HAyYHOCTh
MpeyIaraeMoro perieHus: mpoOIeMbl, BHEITHUN BT M Ka9€CTBO padOTHI MprOOpa Wik MOJIEIH,
COOTBETCTBHUE HCCIIEIOBATENHCKOM paboThl TpeOyeMbIM HOpMaM | MpaBuiIaM 0(OPMIICHHUS.

[ToompurensHOI (GOPMOI OLIEHKH TPy/la yUALTUXCS SIBISIETCS] AEMOHCTpaIusl pador,
BBINIOJIHEHHBIX YUYAIIMMUCS U BBICTYILJIEHUE C pe3yIbTaTaMH UCCIEIOBAHUHN NEpe]l pa3InuHbIMU
ayIuTOpUsIMU (B KJIacce, B CTApIIUX ¥ MITAJIIINX KJIaccaxX, YIUTEISIMH, TelaroraMu
JOTIOTHUTEHHOTO 00Pa30BaHNs) BHYTPH IIKOJIBI.

Pabota ¢ yueOHBIM MaTepHraioM pazHooOpa3HBIX POPM JaCT BO3MOKHOCTh KAKIOMY UX
YYaIuxcs MPOSIBUTh CBOM CIIOCOOHOCTH (B 00JIACTH CUCTEMAaTU3AIMHN TEOPETUIECCKUX 3HAHHM, B
00acTy peleHus CTaHIapTHBIX 33]1a4d, B 00JIACTH PEIICHUs HeCTaHIApTHBIX 3a7a4, B 00JIacTH
HCCJIEJIOBATENbCKOM paboThI U T.1.). CUTyaIluu ycrexa, CO3JaroIIie MOJIOKUTENbHYIO
MOTHUBAIIUIO K JICATEITHHOCTH, SIBISIOTCS] BAKHBIM (DAKTOPOM Pa3BUTHS TBOPUECKUX H
MO3HABATEIBHBIX CIIOCOOHOCTEH yUaluxcs.
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