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ITosicHuTenbHAS 3anMCcKa

dusnueckoe obpa3oBaHue B cucTeMe 00I1ero U cpejHero oOpa3oBaHus 3aHMMaeT OfIHO U3
BeAylUMX MecT. SIBmsisick (yHZaMeHTOM HAay4YHOrO MHPOTIOHMMAaHMs, OHO CIIO0COOCTByeT
dbopmUpoBaHUIO 3HaHHK 00 OCHOBHBIX MeTOJaX HAYYHOTO T03HAHHMSI OKPY)KAIOLero Mupa,
(byHZaMeHTa/lbHbIX Hay4HbIX TEOPUl U 3aKOHOMEPHOCTel, ()OpMUpyeT y yualllixcsl yYMeHUs
WCCJIe/IOBaTh U OOBSICHATD SIBJIEHUS TIPUPO/Ibl M TEXHUKU .

Kak mkonbHeIM TipeimMeT, (r3uKa 00/1ajaeT OrpOMHBIM T'YMaHHUTapHBIM TIOT€HIIMAIOM, OHa
aKTMBHO (OpPMUDYeT MHTe/UIeKTya/llbHble W MHPOBO33DEeHUYeCKWe KaueCTBa JIMUHOCTH.
Iuddepennyarnys mpeAnonaraeT TaKyr0 OpraHU3aryio mpoiecca 00yyeHusi, KOTOPast yUYUTHIBAeT
WH/IMBU/ya/ibHble 0CODOEHHOCTH yuallliXCsl, UX CIIOCOOHOCTH W WHTEepeChl, TMUHOCTHBIN OITBIT.
Iuddepernmarms oOyueHuss (Gu3mMKe TMO3BO/SIET, C OAHOW CTOPOHBI, 00ecreuuTh 0a30BYIO
TIOAITOTOBKY, C /IDYTOMl — Y/IOB/IETBOPUTb MOTPEOHOCTU Ka)KJOro, KTO TIPOSIB/IsSIET WHTepec U
CIOCOOHOCTH K MpeMeTy U BBIXOJUT 3a PaMKH M3yueHus1 (PU3MKH B IIKOJIBHOM KypCe.

Pabouasi mporpamMMa 3aHsITUII BHEYPOUHOU JiesiTe/TbHOCTH 110 ¢u3uKe «PU3MKa B 3a/1auax U
5KCIIepUMeHTax» IpeJHa3HaueHa [is OpraHM3alii BHEyPOUHOH JeATesbHOCTU «Touka pocra»
obyuaroruxcs 7-9 knacco MKOY Kuposckas COIIL.

Cpok peanusauuu rporpammsl: 1 rog. 7 knacc — 704., 8 knacc 704., 9 knacc — 34 u.

[aHHasi mporpaMMa Mo3BoJisieT 00yUJaroMMCsl 03HAKOMUTBLCST C METOAMKOM OpraHr3aLiuu U
TIPOBeJIeHUsT IKCIIePUMEHTa/IbHO-UCC/Ie/I0BaTe/TbCKOW /IeSITeTbHOCTH B COBPEMEHHOM y4ueOHOM
rporiecce 1o (pu3rKe, 03HAKOMUTBCSI CO MHOTMMH MHTEPeCHBIMU BONpOCaMu (PM3UKHU Ha JaHHOM
srarie 00y4eHHs], BBIXOJMIMMU 3a PAMK{ IIKOJIbHOW MPOTPaMMbl, PacCIIMPHUThL 1[eJI0CTHOE
npe/icTaB/ieHde O TipobreMe [aHHOM HayKu. OKCIlepUMeHTasbHas JesTelbHOCTb OyzeT
CroCOOCTBOBaTh  Pa3sBUTHIO MBICTUTENBHBIX OMepaluii W 00ljeMy HHTe/IeKTyaJlbHOMY
Pa3BUTHIO.

He MeHee BaXHbIM (haKTOpPOM peasM3aliiy JaHHOW MpOrpaMMbl SIB/ISIETCSI CTpPeM/IeHHe
pa3BUThb y YyYalUXCsd yMeHHe CaMOCTOSITe/IbHO paboTarh, [JymMaTb, 3KCIIeDUMEHTUPOBaTh B
ycroBusix aboparopun LeHTpa «Touka pocTa», a TakKe TIPUMEHSITb TOy4YeHHble 3HAHUS IS
pellleHUs] KaueCTBEHHBbIX, KOJIMUECTBEHHBbIX U SKCIIepUMEHTA/JbHbIX 33/lad  pa3/IMuHOU
cnokHoctu.  CopepkaHue TMporpaMMbl — COOTBETCTBYET —T103HAaBaTelbHBIM — BO3MOKHOCTSIM
IIKOJIbHUKOB M TIPeJJOCTaB/sieT WM BO3MOXKHOCTb paboTaTh Ha YpPOBHE TOBBIIIEHHBIX
TpeboBaHuii, pa3BrBasi yueOHYI0 MOTHBALHIO.

Oco6eHHOCTBIO JAHHOM TPOrpaMMBbl  SIBJISIETCS TO, UTO:

® OHa HarpaB/ieHa Ha JOCTIKeHHe 00ydJaromyMucs B Oofblel CTerleHH JMYHOCTHBIX U
MeTanpeJMeTHbIX pe3y/bTaToB;

® COCTaB/IeHa C YYeTOM BO3PaCTHBIX 0COOEHHOCTeN yUalluxcs;

® [IOCTENEeHHO BBOJMTCS MPOEKTHas [|esiTeIbHOCTb — OT MHUKPO-TIPOEKTOB B 7 Kjacce [0
VH/IMBH/lya/IbHBIX TIPOEKTOB B 9 Kilacce;

* yacTh yueOHOTO BpeMeHHU OTBe/leHa Ha pellleHre 3az1au B ¢opmare PISA.

Pea/iM3anusa NporpaMMel 00ecrieuBaeTCss HOPMAaTUBHBIMH JOKYMEHTAMU:
1. ®enepanbHbIii 3akoH 0T 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6 obpa3oBaHnU
B Poccutickon @ezepanyn» (C U3M. U f101., BCTyI. B cuy ¢ 01.09.2020).

2. Tacnopr HaipoHanbHOTO TpoekTa «O6pa3oBaHue» (yTB. mpe3uguymom CoBeTa TpU
[Ipesugente P® mno crparernyecKoMy pa3BUTHIO M HalMOHA/bHBIM MPOEKTaM, MPOTOKO OT
24.12.2018 Ne 16)

3. T'ocynapcTBeHHasi mporpamMmMa Poccuiickoit ®enepaiiun «Pa3Butie obpa3oBaHusi» (yTB.
[ToctranoBnenviem IIpaBurenbctBa PP or 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6
yTBEpXKJEeHWHW  ToCyJapCTBeHHOM  mnporpammbl  Poccuiickoii  @Pepepaiyu  «Pa3Butue
obpa3oBaHUs».



4. TIpodeccruonanbHbii craHgapT «[lemaror (mejarorvuueckasi JesiTe/IbHOCTb B
JIOILIKOJIbHOM, HauajqbHOM 00ljeM, OCHOBHOM o0O0IeM, cpeiHeM o00ijeM 00pa3oBaHUM),
(Bocriutaresnb, yuutenb)» (pef. oT 16.06.2019) (Ilprka3 MuHucTepcTBa Tpy[a U COLIMAIBLHOU
3auuThl P® ot 18 oktsabps 2013 1. Ne 544H, c u3MeHeHUSIMHM, BHECEHHBIMU TIPUKA30M
MunucrepcTBa Tpyza v conzautel PO ot 25.12.2014 Ne 1115H u ot 5.08.2016 1. Ne 422H).

5. Meroauueckue peKOMeHJALMM TI0  CO3JaHUI0 M (YHKLUOHUPOBAHUIO B
00111e00pa3oBaTe/IbHBIX OPraHM3alUsX, PACIOJIO’KEHHBIX B CEeIbCKOM MeCTHOCTM M MalbIX
ropojiax, LIeHTPOB 00pa30BaHUsl eCTeCTBeHHO-HAayUHOW W TeXHOJIOTMYeCKOW HarpaB/eHHOCTel
(«Touka pocta») (YTBepKJeHbl pacropsbkeHHeM MUHHCTepPCTBa MpOCBelljeHUss Poccuiickoi
Depepauny ot 12 sHBaps 2021 r. Ne P-6)

Hens u 3apaun

Ornupasicb Ha WHWUBHAYalbHbIe 00pa3oBaTe/ibHbIE 3alpOChl M CIIOCOOHOCTH KaKIOro
pebeHKa TIpM peanu3alldd TMPOrpaMMbl BHEYPOUHOH [esiTe/lbHOCTH Mo (usnke «®Pusnka B
33/lauaX M SKCIIEPUMEHTAaX», MOKHO JOCTHUYh OCHOBHOW I/ - Pa3sBUTh Yy 00yUYalOIIMXCS
CcTpeM/leHHe K Ja/IbHeHIlieMy CaMoOMNpeje/leHH), WHTe/VIEKTya/IbHOU, HAy4YHOU H
NMPaKTHYeCKON CaMOCTOSATe/IbHOCTH, NM03HABaTe/IbHON aKTUBHOCTH.

[na peanu3anuu 1iefield Kypca TpeOyeTcsl pellleHHe KOHKDETHBIX MpaKTHUeCKUX 3aziad.
OcHOBHbI€ 3alau¥l BHEYPOYHOH /lesiTe/IbHOCTH M0 (PU3NKH:

* BbISBJIEHWE WHTEPECOB, CKJIOHHOCTEM, CIIOCOOHOCTEeH, BO3MOXKHOCTEH yualuxcsi K
pas/IMuHbIM BUJaM [1eATeJIbHOCTH;

* popMHUpOBaHUe Mpe/ICTaBIEHUS O SIB/IEHUSIX U 3aKOHaX OKPY»Karolllero Mupa, C KOTOpbIMU
LIKOJTbHUKU CTa/IKUBAIOTCS B TTOBCEHEBHOM »KU3HM;

* (hopMUpOBaHKe Mpe/iCTaB/lIeHUs] 0 HAYYHOM MeTO/ie TT03HaHKS;
* pasBUTHE UHTepeca K UCC/e/j0BaTebCKOM JeaTe/TlbHOCTH;
* Pa3BUTHE OTIbITA TBOPUECKOM JIeATeIbHOCTH, TBOPYECKHX CIIOCOOHOCTEN;

* pa3BUTHe HAaBBIKOB OpraHM3allud HAy4YHOrO TpyZa, paboTbl €O C/IOBapsMUA |
SHLIMKJ/IONe/IUSIMUY;

* CO3[aHMe YCIOBUH [ pealv3alldid BO BHEYDOYHOe BpeMsi IPUOOpEeTeHHBIX
YHHBepCa/lbHbIX YueOHbIX eHCTBHI B yDOUHOE BpeMs;

* pa3sBuUTHe OMbiTa HepOpMaJbHOTO OOIIeHUs], B3aUMOJEWCTBUS, COTPYAHHUYECTBA;
paciypeHe paMoK OOIL{eHHs C COLIUYMOM.

* (l)OpMI/IpOBaHI/Ie HABBIKOB IMTOCTPOEHUA Cl)I/IBI/IT—IECKI/IX MO,E[E]IEﬁ n oripeziesieHUd I'PdHUL] UX
MMPUMEHHUMOCTH.

* COBEpIIIEHCTBOBaHWE YMEHWI MPUMEHSTh 3HaHUS 10 (r3vKe 71t 0ObSICHEHUS SIBI€HUH
TIPUPO/TbI, CBOMCTB BeIleCTBa, pelieHus (pu3nueckux 3ajau, CaMOCTOSITE/IbHOTO TIPHOOpeTeHUs U
OLIEHKM HOBOM WH(OpMaLUi (PU3NUYECKOTO COJiep)KaHusi, UCIO0/Ib30BaHHsI COBPEMEHHBIX
HMH(OPMAaILMOHHBIX TEXHOJIOTUM;

* WCIIO/Ib30BaHWE TPUOOPETEHHBIX 3HAHWW W YMEHWN [ pelleHUs TPaKTUYeCKHX,
JKA3HEHHbBIX 3a/1ay;

* BK/IIOUEHME Y4YalUXCsi B  pa3HOOOpasHyl  JeATellbHOCTb:  TeOpeTHUeCKYyo,
MPaKTUYECKYI0, aHA/IMTUYECKYI0, TTOMCKOBYHO;

* BbIpabOTKa TMOKHMX YMeHUI MePEeHOCUTh 3HAaHUS U HaBBbIKK Ha HOBbIE (HOPMBI yueOHOM
paboThI;

* pasBuTHe co00pa3uTeNbHOCTA U OBICTPOTHI PeaKLMH TIPH PeIIeHUH HOBBIX pa3/INUHbBIX
(br3nuecKrx 3a/iay, CBA3aHHbIX C NIPAKTUUECKOU [1eATeTbHOCTBIO.



HJIEIHI/IPYEMLIE pe3y/ibTaTbl

[JocTiwKeHne mulaHMpyeMbIX pe3y/JbTaTOB B OCHOBHOW LIKOJIE TIPOMCXOJMUT B KOMILIEKCe
WCTIO/Ib30BaHUsI  UeTHIPEX MEXIUCLUIUIMHAPHBIX ~ yueOHbIX TmiporpamMm  («®PopmupoBaHue
YHUBEPCAIbHBIX YUeOHbBIX AeHCTBHI», «PopMupoBanre MKT-KoMIeTeHTHOCTH 00yJarouxcsi»,
«OCHOBBI yueOHOMCC/IEIOBATE/ILCKOM W TIPOEKTHOU JiesiTeTbHOCTH», «(OCHOBBI CMBICJIOBOTO
yTeHUs: U pabOThI C TEKCTOM») W Y4ueOHBIX MPOrpaMM [0 BCEM TpeJMeTaM, B TOM UKCJ/Ie TI0
¢usvke. [locne u3yueHWs: MporpaMMbl BHEYDOUHOM JesiTebHOCTU «®PuU3MKa B 3ajjayax WU
9KCIIEPUMEHTaX» 00yUaroIuecs:

* CUCTEMAaTH3UPYIOT TeOpeTUueCKHe 3HaHWs M YMEHUs] [0 peIlIeHHI0 CTaHAapTHBIX,
HeCTaH/IapTHBIX, TEXHUUECKUX U OJIMMIUAJHBIX 3a/jau pa3TMYHbIMA MeTO/laMu;

* BbIPAOOTAIOT WHAWBUAYA/IbHBIA CTU/H pellieHus PUu3nuecKux 3aau.

* COBEpUIEHCTBYIOT YMeHHSI Ha TIpaKTHKe TI0/Ib30BaThbCsl TMPUOOpPaMH, TPOBOAUTH
u3MepeHus1 (pr3MUYeCcKUX BelMUKH (OTIpeZieNaTh LieHy Je/leHHs], CHUMaTh MoKa3aHusl, cobmozaTh
TipaBU/Ia TEXHUKKU 0e30TacHOCTH);

* Hayyarcsi T0/Ib30BaThCsl MPUOOpamMu, C KOTOPHIMU He CTAJKUBAOTCS Ha YpOKaxX (3K B
OCHOBHOM LLIKOJI€;

* pa3paboTaroT ¥ CKOHCTPYUPYIOT MPHUOOpPBI U Mojenu [jis Toc/ieAyroiield paboTel B
KaOvHeTe U3UKU.

* COBEpLIEHCTBYIOT HaBbIKM ITMCbMEHHOW K YCTHOW peud B Ipoliecce HaruCaHUs
WCC/Ie[IOBaTe/IbCKUX Pa00T, WHCTPYKLM K BBHITIOJHEHHBIM MOZe/IiM M 1pubopam, TpH
BBICTYIIJIEHHSIX Ha HAYYHO — NIPaKTUYeCKUX KOH(pepeHLMsX pa3/IMuHbIX YPOBHEM.

* ompeiesIT Ja/bHelilllee HarpaBieHWe Pa3BUTHsI CBOMX CITIOCOOHOCTEH, chepy HayuHbBIX
VHTEPeCoB, OTpeZe/siTCsl C BLIOOPOM ZlasbHeliiero 06pa3oBaTe/lbHOTO MapIlpyTa, JaabHeHIero
nipouist 0OyueHus B CTaplieid IIKoJe.

ITpedmemHbIMU pe3y1bmamamu rporpamMmbl BHEYPOUHOH /1esiTe/IbHOCTH SIB/ISFOTCS:

OOyyaroIuiicss TOMYYUT BO3MOXKHOCTb /i1 (DOPMHUPOBAHUS CJIeAYIOIIUX TIPeAMETHBIX
pe3yJIbTaToB:

® 3HaHUS O MPUPOJe Ba)KHENIINX (HU3UUECKUX SIBJIEHUI OKPY)Katolllero Mrpa U oHUMaHue
CMbIC/a PU3NUEeCKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b U3yUeHHbIX SIBIEHUH;

® yMeHWUsI 110/Tb30BaThCSI METOAAMH HAyUHOTO MCC/Ie[JOBaHUS SIBJIEHUH TTPUPO/IbI, IIPOBOUTh
HaO/MOZIeHYs, TJIAHUPOBaTb W BBITIOJIHATH  JKCIIEPUMEHTHI, 00pabaTbiBaTh  pe3y/bTaThl
W3MepeHUH, Mpe/ICTaB/IsATh pe3y/bTaThl U3MepeHni C TOMOIIbI0 Tabmui, rpadukoB u dopmy,
00HapYy)XMBaTh 3aBUCUMOCTH MeXAy (U3NUECKUMH BeJUUMHAMU, OOBSCHATH TO/TyUeHHbIE
pe3yJbTaThl U [leJ1aTh BBIBOABI, OIIeHUBaTh I'PaHULIbI TTOTPELTHOCTEeN pe3y/IbTaToB U3MepeHuH;

® yMeHUs TIPUMEHSITb TeopeTHYeCcKrWe 3HaHUs 10 (QU3MKe Ha TPaKTUKe, pellaTh
busnyeckue 3a7jaun Ha MPUMeHeHHe TO/TyUeHHbIX 3HaHWM;

® yMEHWsT W HaBbIKM TPUMEHSTh TIOJyUeHHble 3HAHWS [Ji OOBbSCHEHUs TPUHIUITOB
JIeNCTBUST BXKHEMILIMX TeXHUUEeCKUX YCTPOMCTB, pelleHusi MPaKTUUeCKUX 3ajau MoBCeHeBHOM
JKU3HH, obecrieueHHst G€30MaCHOCTH CBOEW >KWU3HW, paIjMOHAIBLHOTO TIPUPO/ONOJIb30BaHUS U
OXpaHbl OKpY>Katolllel Cpejibl;

* hopMupoBaHUe YOEX/I€HHUSI B 3aKOHOMEPHOM CBS3U U TT03HABAEMOCTH SIBJIEHUH TIPHUPO/IBI,
B 00bEKTUBHOCTH HAyYHOTO 3HaHWsI, B BHICOKOM LIEHHOCTH HAyKW B Pa3BUTUM MaTepUaIbHON U
JlyXOBHOU KY/bTYPHI JIFOfIel;

® pa3BUTHE TEOPETUUECKOTO MBIIIIJIEHHsI Ha OCHOBe ()OPMHPOBAHUSI YMEHUI yCTaHAB/IMBaTh
(bakThl, pa3nMuaTh NPUYUHBI U C/I€[CTBUSI, CTPOUTb MO/Ie/TU U BbIJBUTaTh TUMOTE3bI, OThICKUBATh
1 (OpMY/IMPOBaTh [I0Ka3aTe/bCTBA BBIABUHYTHIX TUIIOTe3, BBIBOJUTH M3 IKCIIEPUMEHTA/IbHBIX
(hakTOB U TeopeTHUUeCKUX Mojieriel (pu3nueckue 3aKOHbI;

® KOMMYHUKAaTUBHbIE YMEHUs: [JOK/Ia[blBaTh O pe3y/ibTaTaX CBOEro WCCIe0BaHMUS,
yuaCTBOBATh B JAMCKYCCHH, KPaTKO M TOYHO OTBeuaTb Ha BOIPOCHI, UCTIOIh30BaTh CIIPAaBOUHYIO
JIUTEPATypy U Apyryue UCTOYHUKYA MH(POPMALUH.
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MemanpedmemmubimMu pe3ys1bmamamu NPorpaMMbl BHEYPOUYHOM J1eITe/TbHOCTHU SIBJISIFOTCS:

OOyyaroImuiics MoayYruT BO3MOXKHOCTD ZIJ1si (JOPMHUPOBAHUS CIeAYIOIMX MeTarpeMeTHBIX
pes3yJIbTaToB:

® OB/IaleHHe HaBBIKAMK CAMOCTOSITEJTBHOTO TIPHOOpeTeHHsT HOBBIX 3HAHHWM, OpraHW3aliu
yueOHOUM JieTelIbHOCTH, TIOCTAHOBKU 1ieJiel, TUIaHUPOBAaHHWS, CAMOKOHTPOJSI U  OLeHKH
pe3y/IbTaTOB CBOeH [esTeJIbHOCTH, yYMEeHUsSMU IpeABHAeTb BO3MOXKHBIE pe3ysbTaTbl CBOUX
JleliCTBUM;

® [IOHMMaHKe Pa3/IMuMil MeXy UCXOAHbIMU (haKTaMH W THUTIOTe3aMU [i/IsI MX OOBsICHEeHW,
TeopeTHuyeCKUMU MO/IeJISIMU U PeaslbHbIMU 00BeKTaMU, OBJlafleHre YHHUBepCaabHbIMU YueOHbIMU
JIeliCTBUSIMU Ha TIpUMepax TUroTe3 /st 00bsCHeHUs] U3BeCTHBIX (DAKTOB U SKCIIePUMEHTATHbHOM
TIPOBEPKU BBIZIBUTAEMbIX THIOTe3, pa3paboTKU TeopeTHUUeCKWX Mofeseid IpoLeccoB WU
SIBJIEHUH;

* hopMUpOBaHUe YMeHHUI BOCIIPUHKMMATBh, TlepepabaThiBaTh U MPebsB/STh MH(GOPMALIMIO B
CJIOBECHOM, 0Opa3HOM, CHMBOJIMYeCKOW (opMax, aHa/JW3UpOBaTh W TiepepadarhbiBaTh
MOJTyUYeHHYI0 UH(QOPMAaLMI0 B COOTBETCTBUU C TOCTAB/IEHHBIMU 33/lauaMy, BbIZIe/ISITb OCHOBHOE
cofiepkaHve TPOYUTAHHOIO TeKCTa, HaXOAWTb B HEM OTBeTbl Ha ITOCTAaB/IEHHbIe BOIPOCHI U
Y3/1arath ero;

* npriobpeTeHre OMbITa CAMOCTOSATE/ILHOTO TIOMCKA, aHaiM3a W oTbopa WMHQOpMaLyu C
VICTIO/Ib30BaHUEM Pa3/IMUHBbIX MCTOUYHHMKOB M HOBBIX HWH(OPMALMOHHBIX TEXHOJIOTHM [/Isl
pellleHus T03HAaBaTe/IbHbIX 3a/a4;

® pa3BUTHE MOHOJIOTMUECKOW U [AMaJoTMYecKOd peuyd, YMeHUsl BbIpaXkaTb CBOU MBIC/IH,
CIOCOOHOCTH BBIC/TYLIMBaTh COOecefHHKa, TOHMMAaTh €ro TOUKY 3peHHs, MPU3HAaBaTh TIPABO
JIpyroro yejioBeKa Ha UHOe MHEHHUE;

® OCBOEHHEe TIPUEMOB  [eWUCTBUM B  HeCTAaHJAPTHBIX  CUTyaLusX, OB/aJleHue
IBPUCTUYECKUMU METOZIaMH pellieHust rpobsiem;

* popmupoBaHre yMeHHii paboTaTb B TPyMIe C BBHITIOJHEHHWEM Pa3/UUHBIX COL[MA/TBHBIX
poJieii, Tpe/iCTaB/IsITh U OTCTaUBaTh CBOM B3IJIsiJbl U YOeX/1eHUsl, BeCTH JUCKYCCHIO.

PerynsatuBHblie Y'Y/

OOGyyaroluiicsi TIOMyYUT BO3MOXKHOCTH /iJ1s1 (DOPMHUPOBAHUSI CIEAYIOLIUX PerysTUBHBIX
YyI.

® YMeHHe CaMOCTOSITe/TbHO OTpe/ieNiATh 1iesii 00y4yeHusi, CTaBUTh U (POPMYIMPOBaTh HOBbIE
3afauM B yuébe W TIO3HABATe/NbHOM JesATebHOCTH, Pa3BUBaTh MOTHBBI M WHTEPECHl CBOel
N03HaBaTe/IbHOW J1esITe/IbHOCTH.

* VYMeHHEe CaMOCTOSITeJIbHO TIJIAHUPOBAaTh IYTH MJOCTIKEHUs Iiejield, B TOM UHCIIe
a/ibTepHaTUBHbIE, 0CO3HAHHO BBIOMpATh Hanbosee 3¢dekTrBHBIE CTIOCOOBI pellieHus: yueOHbIX U
TI03HaBaTe/bHBIX 3a7iau.

® YMeHHe COOTHOCUTb CBOM [IeHCTBUSI C IJIAHUPYEMBbIMM pe3y/bTaTaMH, OCYLLeCTB/SThb
KOHTPO/Ib CBOeH [/lesiTeIbHOCTH B TIPOLieCCe NOCTHIKEHHSI pe3y/bTara, ONpefesisiTb CroCO0bI
JIeCTBUN B PaMKaXx Tpe/yIoKeHHbIX YCIOBUN W TpeOOBaHMIA, KODPEKTUPOBATh CBOM AEHCTBUS B
COOTBETCTBUHU C U3MEHSIOLLENCST CUTyaLjuen.

* YMeHHe OLIEHHMBATh TIIPABU/IBHOCTL BBITIOJIHEHHSA yHE6HOﬁ 3a44d4uu, coOCTBeHHbIE
BO3MOKHOCTHU eé pelieHus.

* BnajleHe OCHOBaMHW  CaMOKOHTDO/S, CAaMOOLIeHKH, TpPUHATHS  DelleHud WU
OCyIIeCTB/IEHHS 0CO3HAHHOTO BbIOOpa B yueOHOM U TTO3HABATe/TbHOM [1eSITeTbHOCTH.

ITo3HaBarenbHble Y'Y/

OOGyyaroluiics MOSyYUT BO3MOXKHOCTD /1J1si POPMHPOBaHUS C/IeAYIOIIUX 1T03HABATE/IbHBIX
Yya.

® YMeHUe OIpeJiesiiTh TIOHSITHS, CO37iaBaTh 000OILeHUs, YCTaHaBIMBATh aHA/IOTHH,
K/IacCU(UIIPOBaTh, CaMOCTOSITE/IbHO BHIOMpATh OCHOBAHUSI M KPUTEPUU [Jisl K/IaCCU(HUKALIUH,



YCTAaHaB/IMBATb MMPUYMHHO-C/IeACTBeHHbIE CB4A3U, CTPOUTH Jioruyeckoe paccyxaeHue,
YMO3aK/IlQUeHne (I/IHAYKTI/IBHOE, AeJYKTUBHOE, 110 aHaJ'IOFI/II/I) U [e/1aTb BBIBOJBI.

* YMeHUe C03[1aBaTb, IIPUMEHATE U HpEO6p&3OBbIB&Tb 3HAKHW U CHMMBOJIbI, MOJe/IM U CXEMbI
AJIS pellieHuda y‘—IE6HLIX U T1I03HaBaTe/IbHBIX 3a[a4.

¢ CMBIC/IOBOE UTEHHUe.

e ®opMUpOBaHUe M pa3BUTHE SKOJOTMUECKOTO MBIIILJIEHUs, YMeHHe TMpPUMEHSITh ero B
ro3HaBaTe/bHOM, KOMMYHHKAaTHBHOM, COL[MAaTbHOM  TIpakKTMKe U  MpodeCcCUOHATbHOM
OpHeHTaLUH.

® Pa3BuTHe MOTHBALIMKX K OBJIaJ€HUIO KyanypOﬁ dKTHMBHOI'O HCIIO/Ib30BAHUA CJ'IOBEIPEFI n
APYT'UX IMMOUCKOBBIX CUCTEM.

KommyHuKaruBHbIe YY]

* YMeHUe OpraHW30BbIBaTb y4yeOHOe COTPYJHHUECTBO M COBMECTHYIO [IeSiITeJIbHOCTh C
yuuTesieM U CBepCTHUKaMM; paboTaTh WHAWBU/YATIbHO U B TPYIITe: HAXO[UTh 00lljee pellieHue 1
paspeluaTb KOHQJIMKTbHI HA OCHOBE COITIaCOBAHMS MO3ULIUK M yuéTa UHTepecoB; (hOpMy/IMpOBaTh,
aprymeHTUpOBaTh ¥ OTCTauBaTh CBOE MHEHUe.

® YMeHHe OCO3HAaHHO MCII0/Ib30BaTh peyeBble Cpe/CTBA B COOTBETCTBUM C 3ajjaue
KOMMYHUKAIWU [I7is BbIDAa’KEHUsI CBOMX UYBCTB, MbIC/IeH U TIOTpeOHOCTeH [i/isl TIJIaHUPOBAHUS U
peryasiiiui CBOeM JesiTeJIbHOCTU; BJa/leHHe YCTHOW M MUCbMEHHOM peubl, MOHOIOTHYeCKOM
KOHTEKCTHOU peublo.

e DopMUpOBaHWe U  pa3BUTHe  KOMIIETEHTHOCTM B  007aCTH  WCIIO/Ib30BaHMUS
HMH(OpMaIMOHHO-KOMMYHUKALIMOHHBIX TexHosioruii (fanee — UKT).

JluuHOCMHBIMU pe3y/ibmamamu TIPorpaMMbl BHEYPOUHOU /IeATe/TbHOCTH SIB/ISTFOTCSI:

OOyyaroImuics TOMyUYUT BO3MOXKHOCTb /it (DOPMHUPOBAHUS C/IEAYIOLUIMX JTMUYHOCTHBIX
pe3y/bTaToB:

® pa3BUTHE  TIO3HABATE/NbHBIX  WHTEPECOB,  WHTE/IEKTYa/JbHBIX W TBOPUECKHUX
CII0COOHOCTEH;

® yOEXKJIEHHOCTh B BO3MOXXHOCTU TI03HAHUS TIPUPOABLI, B HEOOXOJUMOCTH pa3yMHOrO
WCTIO/Ib30BaHMsl JOCTHXKEHUM HAayKU U TEXHOJIOTHH /ISl a/IbHEHIIero pa3BUTHSI UeI0BEUeCKOTO
001eCTBa, yBa)KeHWe K TBOPLIAM HAyKM M TEXHUKH, OTHOIIEHHE K (DU3UKe KaK K 37IEMEHTY
o011]eueIOBeueCKOM Ky/BTYPBI;

® CaMOCTOSITEJTIBHOCTb B MPUOOPETEeHUH HOBBIX 3HAHUM M TIPAKTHUECKUX YMEHHI;

® TOTOBHOCTh K BBIOOPY >KU3HEHHOTO MYyTH B COOTBETCTBUU C COOCTBEHHBIMH WHTEPECaMU
Y BO3MO>KHOCTSIMU;

® MOTHBaLIMsl 0Opa3oBaTe/bHOM JeATeTlbHOCTA Ha OCHOBE JINUHOCTHO OPHMEHTHPOBAaHHOTO
TIOZIX0/1a;

® hopMUpOBaHWe 1I€HHOCTHOTO OTHOIIEHUSI JAPYr K Jpyry, K YUWTe/l0, K aBTOpaM
OTKPBITUHM 1 M300peTeHuid, K pe3y/ibTaTaM 00yueHHsl.

TemaTnueckoe IVIdHUPOBAHUE

7 KJ1acc
KosnuecTBo
Ne HasBanue paspena, TeMbl Teopus IIpakTuka
4acoB
1 Beejenue 4 2 2
2 Pusrka U BpeMeHa rojia: Prsvka 0CeHbr. | 3 1 2
3 [TepBoHauanbHbBIE CBEleHUSI O CTPOEHUU 4 2 2
BellleCTBa

4 BsanmoeticTBue Ten 8 2 6
5 Pas3 3a/1auka, /iBa 3a7jauka 4 4 0




6 Pusuka ¥ BpeMeHa roza: Pusuka suMon. | 2 1 1
7 Cwusibl B IPUPOJE 11 5 6
8 Pas3 3a/1auka, /iBa 3ajauka 4 2 2
9 [aByieHue 6 2 4
10 ®du3uka 1 BpemeHa rojia: Prsuka BeCHOU. | 3 1 2
11 OHeprus 12 5 7
12 DU3UKHU U JTMPUKU 4 2 2
13 ®du3nka 4 BpemeHa roga: Pusuka jetoM. | 5 2 3
nToro 70 31 39
8 Kiacc
KoymuectBO
No Ha3Banue pa3jena, TeMbl YacoB Teopus IIpakTHKa
1. du3rKa U BpeMeHa rojia (IoOBTOpPeHUe) 8 5 3
2. | [IpoekTHas [esiTeIbHOCTb M0 QU3UKe 7 3 4
3. | MonekynsipHasi pu3smka 11 7 4
4. | ®u3MKa U 371eKTPUUeCTBO 19 8 11
S| dusmka KocMoca 3 1 2
6. Maruetusm 5 2 3
7. | IlpoekTHas JesaTenTbHOCTh 7 2 5
8. | Cperobre sBnenms 6 2 4
9. | JocTwxeHUs: coBpeMeHHON (PU3HKU 4 3 1
nTOoro 70 33 37
9 knacc
KosmnuecTBO
Ne Ha3Banue paspena, TeMbl Yacos Teopus IIpakTuka
1 Brenenue 5 4 1
2 MexaHuKa 8 4 4
3 3aKOHbI COXpaHeHUs! 6 4 2
4 Pabora sHeprus 5 2 3
5 O/eKTpOMarHUTHbIe sIBJIeHUsI 10 6 4
NTOro 34 20 14




CopeprkaHue IPOrpamMMbl

7 KJ1acc

TEMA 1. BBEJIEHUE (4u)
Teopusi-2u. BogHoe 3aHsTHe. ITHCTPyKTaX MO OXpaHe TPy/a Ha 3aHATHSAX. [lome3Hble CChUTKU
no ¢usvke B MHTepHeT. MeToabl u3yueHusi Gr3NuecKux siBjieHui. @U3NUeCKUil SKCIIepUMEHT.
[TorpeiiHOCTL TPSIMBIX  uU3MepeHuil. [lpaBusa TpOBe/leHHs IIKOJIBHOTO JKCIiepUMeHTa.
KowmribtoTepsl B (pu3nueckux HWCCeJOBaHUAX M MNpU u3ydeHuu ¢usuku. [lpaBuna cosgaHus
3JIEKTPOHHOM Mpe3eHTal1u.
IIpakTuka-2u. V3MepeHne GHU3NUECKUX BeMUWH C TIOMOIIBI0 1HM(MPOBOI J1abopaTopuu.
OrnpeenieHye 1ieHbI fjesieHust TpUOOpoB. OripeiesieHHe PacCTOSHUN IO HEIOCTYITHBIX 0OBEKTOB.
Onpenenenve obbema Tes pa3uuHON (Hopmbl. Mi3MepeHMe TOMIMHBI JTUCTa OyMaru.
TEMA 2. ®PU3UKA U BPEMEHA I'OJJA: ®UU3NKA OCEHBHO (3u)

Teopus-1u4. 3arajouHoe BeleCTBO — Boja. Tpu cOCTossHUSI BOAbl. VIHTEpecHOe O Bofe.

l'umnore3bl TIPOMCXOX/EHHSI BOAbI Ha 3emsie, 3HaueHHe (U3UUECKUX U XUMHUUYECKUX
CBOWCTB BOZIbI, CTDOE€HHE MOJIeKY/Ibl BO/bl, 00bsICHEHe CBOMCTB BO/IbI B PA3/IMUHBIX arperaTHbIX
COCTOSIHUSIX. PO/Tb BOZIBI B )KU3HU UesioBeKa.

IlpakTHKa-2 4 OKCKypcusi Ha OCeHHIOHO Tipupony. IIpoBeseHue HabsroneHMM
TiposiBieHusl (pr3MUeCKUX sBlIeHU oceHblo. Co3zanue nipeseHTaun «®Pusmka OceHbto». Pabora
c ITporpammoii Power Point mo co3gaHuto ciaiifioB.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHVSI O CTPOEHUUA BEIITECTBA (4u)
Teopusi-4u. [lnaHupoBaHue PU3NUECKOTO IKCIIEPUMEHTa — Kak /loKa3ath Teoputo. OT [lekaprta
Jlo Halmx aHel. BpoyHoBcKoe nBwkeHre. HaHo-TexHonoruu. CourHeHre « MUKpomMup». MUKpPO
BeJIMUMHBI B Halllel )KU3HU.

IIpakTuka-2u PacuivpeHue Ten Mpu HarpeBaHWU. V3mepenue ckopocty auddys3uu. Mogenu
arperaTHbIX COCTOSIHWM (Urpa)

TEMA 4. B3SAUMOJEVICTBUE TEJI (8u)

Teopusi-2u. MexaHuueckoe [BW)KeHHE W B3aumogeicTBre. Kak OBICTPO MbI JBWKEMCS
(cnoxkenne ckopocrteii)? Korga mbl aBwkeMcsi BOKpyr CosHija ObICTpee - JHEM WA HOUBIO?
[TpyMepsl pa3/UUHBIX 3HAUEHWI BEJIWYMH, OMMUCHIBAIOLIMX MeXaHWYecKoe BW)KEeHHE B >KUBOM
npupofe. lcrionb3oBaHMe B TeXHUKe TPUHLMIIOB [BW)KEHUS] J>KUBBIX CyllecTB. fBieHue
uHepiun. «HemnoaBwkHas 6ariHs». YTo u3yvaet cratuka? Bubl paBHOBeCHS.

INpakThka-6u.  li3mMepeHue OBICTPOTHI peaklMy uesOBeKa. VI3MepeHHe CKOPOCTH XOZbOBI.
OKcrepyMeHTa/lbHble /l0Ka3aTeslbCTBa siBleHWs uWHepuuu. [loArotoBka BujeoduibMa Mpo
sBrieHve uHepuuu. V3mepeHve macchl 1 karm Bogpl. OripejesieHvie TJIOTHOCTH TPUPOAHBIX
MarepuanoB. OmnpezeneHrue odbemMa M TUIOTHOCTUA CBoero Tesa. OrpeesieHre 00bEMa(MacChl)
MPOJYKTOB B yMakoBKe. VI3roToB/IeHHe paBHOBECHOM UTPYIIKU. PelieHue 3a/au.

TEMA 5. PA3 3AJAUYKA, [IBA 3AJAYKA (4u)

Teopusni-5u. IIpaBuna peieHus W odopmiieHHs 3ajau. [lowick omMOOK. PereHue
3aHMMaTe/IbHbIX 3a/iau. PeiieHue 3azau B hopmare [TN3A.

TEMA 6. ®PU3UKA 1 BPEMEHA I'OJIA: ®V3UKA 31IMOM (2u)
Teopusi-1u.  CHer, e, u Metesib. CHeXXUHKUA B Bo3Ayxe. CHeXWHKM Ha 3emsie. Croucrast
CTPYKTypa CHEXXHbIX TMOKpPOBOB. Pexensinusi. Jlen Ha 3emse. TopHbIi niefHUK. [IBrbKeHUe
nemHuKa. Kakue ObiBaloT MeTend. MUKPOCTPYKTYpa HU30BBIX MeTesnied BomHbl Ha cHery. Kak
JlaJIeKO TIePEHOCUTCSI CHeT MeTeJibio. [1bisieBbie Oypyu U MeTe/u: CXOACTBO U pa3nnuus. Pu3mka y
HOBOTO/IHEN eJTKU.

IIpakTnka-1 ¥ ®wusuka - Hayka O mpupoge. MoXXHO /4 u3yuaTb TMPUPOJY 3UMOM?
[Iporynka Ha 3MMHIOIO IPUPOAY.
TEMA 7. CWIbI B ITPUPOJIE(11u)



Teopus-5u. Crna — BeKTOpHast BeJIMUMHA (JUHaMHAYeCKoe pellieHre 3a/iau). Bec 1 HeBeCOMOCTb.
Cuna Tpenusi. CouriHeHUe «Mup 6e3 TpeHUs».

3akOH BCeMMpPHOro TAroreHus. CTpoeHue COMHeYHOW cucTeMbl. [lnaHeTsl 3eMHOMU
rpynmsl. [InaHeTel-ruranTel. Cuja TsOKeCTU Ha Apyrux IaHetax. CyTHUKM ruiaHeT U JlyHa.
HabGmonenve JlyHel. Masbie Tena, OpOWUTBI M TEPUOJUYHOCTb KOMET. «3Be3J0Mafibl», WU
royeMy 3Be3[bl He Mazar0T? 3Be3fHoe Hebo. Co3Be3zusi. 3HAKOMCTBO C TpOrpaMMaMiy I10
acTpoHomuu. Bpems u ero usmepenue. KaneHjaps.

IIpakTuka-6u. 3aHumarenbHbii onbIT  «lllapyk Ha HuTW». OripezesieHye 1jeHTpa
TSDKeCTH Tesjla. 3aHUMaresbHble (UIypbl Ha paBHOBecHe. VI3roTOBIeHME COHEYHBIX YacoB.
Co3paHve IYHHOrO KajileHJapsi C IoMollbio nporpammel Power Point. M3MepeHue »XeCTKOCTU
Npy>KuHbI. V3MepeHue K03 dULeHTa CUIbl TPeHUS CKOIb)KeHUsI Ha KPbUIbLie IIKOJIbI U IPYTUX
TTIOBEPXHOCTSX.

TEMA 8. PA3 3AJJAUKA, IBA 3AJAUYKA (4u)

Teopus-24. Cucrtema CH U ee 3HaueHue. [ITuHaMyueckoe pelleHVe 3a/lay Ha CJIOKeHHe CUJL.
PerieHne 3aHMMarenbHbIX 337iau. PerieHue 3agau B (popmare TTV3A.

IIpakTuka-2u. OrpeziesieHre Beca CyYMKHU LIKOJbHUKA. OnpefiesieHMe MacChl U Beca BO3/yxa B
KOMHare.

TEMA 9. TAB/IEHUE (6u4)

Teopus-24u. J[laBneHve TBepAbix Tea. 3akoH [lackana. [JaBieHue B KUJKOCTH.
I'mapocratnueckuid mapagokc. AtMmocdepHoe aaBneHve. Posb atMocdepHOro faBieHUs B
npupozie. ATMoc(depHoe iaBiieHre U noroga. ToHomeTp, MaHOMeTpbl. ATMOC(hepHOe [jaB/ieHue B
»Ku3HM yesioBeka. Kak mbl gpiimm? Kak Mol bém? «[opHasi 60s1e3Hb», BIUsIHUME aTMOC(epHOro
JlaBJIeHHsI Ha CaMOYyBCTBHe /rofiel. PellleHre 3aHMMaTe/IbHBIX 3a/au.

IIpakTuka-4u. l3yyeHue 3aBUCMMOCTHA /[i@BJeHUsI OT [UIOLAJAW IIOBEPXHOCTU C
TIOMOILIBIO /laTuYMKa JaB/jieHus. 3aHuMaresbHble ONbIThl «llepeBépHYTHIM CTakaH», «POHTaH B
Konbe», «fio B OyTeiike». [Ipubopsl /i U3MepeHusi aB/ieHUs] — U3rOTOBIeHHe GapomMeTpa.
AtMocdepHoe naBeHwe U MeauiuHa. IlInpui, nuneTka, MeAulMHCKass OaHka. KpopsiHoe
JasneHve. OripesesieHve [aBlieHUss KpOBUM Yy uesoBeka. OripesiesieHVe BBICOTHI 3[aHusl C
TIOMOIIIbI0 OapomeTpa.

TEMA 10. ®U3UKA Y1 BPEMEHA I'OJIA: ®3UKA BECHO¥(3u)

Teopus-1u. Temneparypa. Tepmomertp. IIprMeps! pa3vuHbIX TeMIlepaTyp B IIpUpoOze.
IIpakTnka-24. JKcKypcus Ha npupofy. [IpoBeseHue HaOrofeHUi TIPOsiB/IeHUsS (U3HUeCKUX
SIBJIEHU BeCHOU. V3MepeHHe TeMIiepaTyphl IOYBHI Ha ITyOMHe M MOBEPXHOCTU. ViccienoBaHue
KaIu/ISIpHbIX SIB/IEHUH.

TEMA 11. DHEPT'USA (12u)

Teopus-54. PasnuuHble BHU/bBI SHEpPruM, UCIO/Ib3yeMble JIIOAbMH, U UX 3aracbl. KocBeHHbIe
usMmepenusi. [louemy paboTta M 3Heprusi UMelOT OAHY eJUHHULYy n3MepeHusi? HecucremHbie
eIMHULIbl. DHeprysl U Muilja: OCHOBBI NIPaBU/ILHOIO NMUTaHUSA. PellleHre 3aHMMaTe/bHBIX 3ajad.
Pemenue 3asau B popmare [TV3A.

IIpakTuka-74. VI3MepeHne KMHEeTMYECKOM SHEpruu Tena. V3smepeHue MoTeHLMaIbHOW SHEPrUU.
Mento mkonbHuKa. Co3ZiaHue Tpe3eHTaluy O TPaBWIBHOM nuTaHuu. OmpefenieHye paboThbl U
MoILTHOCTH pyK. OrpefiesieHne MexaHHWYeCcKOW paboThl MpU TpbDKKe B BbICOTY. OripefesieHue
CpefiHeli MOIIHOCTH, pa3BUBaeMou mpu Oere Ha guctraHiuio 100M. OmnpexeneHue cpenHei
MOILIHOCTH, pa3BUBaeMoi Npy NpucejaHuu. VismepeHre cpejHeill MOILLIHOCTH, Pa3BHMBaeMOW IpU
nogbemMe 1o JectHuue. OrnpefesieHWe BBIWIPBINIA B CWJle, KOTOPBbIA [JaeT IOJBWKHBIA U
Heno/iBKHbIN 0/10K. CpaBHeHue KII/I nmogBrxHOTO 6/10Ka M HAK/IOHHOM TI/IOCKOCTH.

TEMA 12. ®UU3UKU U JINPUKU (4u)

Teopus-24. ®u3uKa B XyJ0’Ke CTBEHHbIX ITPOM3Be/leHUsIX. JJOCTKeH sl COBpeMeHHOW (DH3HKH.
IIpakTuKa-2u. M3rotoBneHve camoenbHbIX KapTuH «®du3rka B Bece/bIX KapTUHKax». YPOK-
nipeficTaBieHre «®Pusnueckre (OKyCbl». 3aluTa JIeKTPOHHOM mMpe3eHTauuu «Mup rnaszamu
¢bu3vKa».



TEMA 13. ®UU3UKA 1 BPEMEHA I'OJIA: ®PU3UKA JIETOM (54)

Teopus-24. Kakon mecsyy eta caMbli xapkui? JKapkoe s1eTo 1 nuesnsl. Kak 1 Korzja paBUIbHO
cpesarthb 1jBeTbl? Ha Kauesnsx "yX 3axBarbIBaeT'.

IIpakTuka-34. OmnbITel Ha fave. JKCKypcus «DPuU3KKa y BOfoeMa».

8 k1acc

TEMA 1. PUU3UKA U BPEMEHA I'OJIA (noBTopenue) (8u)

Teopus-54. BeogHoe 3aHaTue. VIHCTpyKTaX I0 OxpaHe Tpyja Ha 3aHATUAX. [lorpeliHocTs
TpsAMBIX M3MepeHui. Knacc TouHoctu ripubopoB. UrteHue rpaduka. BeiBoAbI 10 pe3y/bTaTram
sKkcriepuMeHTa. LleHa fenenus mikanel nipubopa. KocsenHble n3mepenusi. [1paBusa npoBeseHyst
IIKOJIBHOTO 3KcriepuMeHTa. OdopmieHre 3/1eKTpOHHOTO oTueta 00 3KcrieprMeHTe. PerieHue
3a/au.

IIpakTuka-3 4. M3MmepeHve ¢u3MUeCKUX BeJMUYMH C TIOMOIIbIO LMdpoBoil yabopatopun u
noctpoeHue rpagukoB. VcciefoBaHWe 3aBUCMMOCTH CW/bl  YIPYrOoCTM OT Beca Tesa.
VccnenoBaHre 3aBUCMMOCTH CUJIbI TPEHUS OT NPV KUMaROIel Cubl. DKCcriepuMeHT [anuest.
TEMA 2. [TIPOEKTHAS AEATE/IBHOCTD I1O ®U3UKE (74)

Teopus-3. UTo Takoe HayuHbIM MMPOEKT U KaK €ro MoAroToButh? Cutyarus u npobsiema. AHamm3
criocoboB pertenusi npobsembl. TpeboBaHusi K HcCefoBaresibCko pabote. [lnaHnpoBaHue
JestesibHOCTH. TpeboBaHMs K 0()OPM/IEHUIO TTPOEKTHOU PaboThI 10 (HU3MKe.

IlpakTuka-4 4. BeinosHeHre MUKPO-TIpoeKkTa B rpymme. OdopmiieHue U 3amuTa.

TEMA 3. MOJIEKYJIAPHASI ®U3UKA (11u)

Teopus-74. «BonmebHoe» CBOWCTBO 3Hepru. Makpo ¥ MHUKPO TlapaMeTpbl ¥ UX CBSI3b.
dazoBble Tiepexofibl. BogsHoilt map B atrMocdepe: obpa3oBaHue 00/1aKOB, TyMaHa, POCHI, MHes.
AtMocdepHble ocakKu: cHer, rpaf. Touka pocel. [loBepxHOCTHOe HaTshkeHue. KamusisipHble
sIB/IeHUsI W [BI)KeHWe >KUAKOCTA Mo Tpybam. 3akoH bBepHynnm, mogbeMHasi cusia Kpblia.
Mopckue Teuenus. CoBpemMeHHble Marepuasbl: HCIOAb30BaHWE KOMIIO3WUTOB, JKUJAKHUE
Kpucta/uiel. ['padprueckoe mpezcTaBieHye TeIUIOBBIX IpoLeccoB. PemieHue 3ajad B (hopmare
[TN3A.

IIpakTuka-4u. OKCIepyMeHTalbHOe /10Ka3aTe/JbCTBO pas3/iMuvsl CBOWCTB BeLeCTB B
pas/IMuUHBIX arperaTHbIX COCTOSHUSIX. HekoTtopble CBOWCTBAa KpUCTA/IIOB. M3rorosieHue
caMojiesTbHbIX TMPUOOpPOB. V3MepeHWe BAGXHOCTA BO3AyXa B TIOMEIEHWM W Ha YJIUIIE.
V3mepenne CKOpOCTH MCHapeHUsl pa3/MYHbIX BellecTB. 3aHWMare/bHble ONbITbI M BOIIPOCHI:
KWTIeHHe BOZAbI B OyMa)kHOW KOpOOKe, KWTleHHe BOZABI KOMHATHOW Temreparypel. V3mepeHue
CUBl TIOBEPXHOCTHOTO HarspkeHusi. lllapyk B aspoguHaMuueckoil TpyOe. BripariyBaHue
KPUCTa/ula COMA Ha OCHOBe. V3rotoB/eHHe MakeTa KpPUCTAa//IMUECKOM PpeLIeTKd KOMIIO3WTa.
VsrotoBneHne Mojenu PpeakTUBHOrO ppuraressi. V3syuenwe pabotel [IBC Ha Makere u
3/IEKTPOHHOU MOJjeJIu.

TEMA 4. ®PU3UKA U JJIEKTPUYECTBO (19u)

Teopusn-8u. OnekTpuueckue siB/ieHUsl. JneKTpu3alus Tes. [IpuHLUMI paboThl CKaHepa.
AtmocdepHoe 3nekTpuuectBo. ['po3oBasi Tyua. IIpuposa momHuy. Kakue ObIBalOT MOJIHHM.
[MpuHLMOBl  37eKTpobe3omacHOCTH. OCHOBHBIE XapaKTePUCTUKU 3/1.TOKAa. HecucremHbIe
eJUHULIbI paboThI TOKA. PelieHue 3a7au.

IIpakTuka-11u

B3aumHoe nputsbkeHHe U OTTankvBaHHe «Cy/lTaHOB»; OMBITHI IO 37eKTpu3auuu. HabmoneHve
pas/IMyHbIX BUJOB MCKPOBOro paspsza. McciegoBaHue IIPOBOAHUKOB U HEINPOBOJHUKOB
snekTpuyecTBa. [losyueHre 3/1.TOKa B J>KUAKOCTH, 3/eKTponu3. V3rotoeneHue Oarapeyiku.
OKCrepyMeHTalbHOe  Jl0Ka3aTeslbCTBO 3akoHa Owma. lV3yueHue pasiMuHBIX COeAWHEHUH
npoBofHUKOB. Co37aHue pa3IMuHbIX TMPUOOPOB(MrPYIIEK) Ha OCHOBE 3JIeKTPOZBUTATeIsl.
OKCIlepyUMeHTa/lbHOe  [0Kas3aTe/lbCTBO  3akoHa  [Dkoynda-JleHua.  Co3gaHue  CcueTYMKa
571eKTPO3HEPIUU U M3yueHre ero paboThl.

TEMA 5. ®PU3NKA KOCMOCA (3u)
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Teopus-1u. ®usnueckas npupopa HebecHbIX Tes. [loneTsl K ApyruM riaHeTam. Posb
KOCMOCa B >KU3HM COBPeMEHHOro o0ijecTBa. Mex/yHapo#HOe COTPYAHUUECTBO B OCBOEHHU
KOCMOCa.

IIpaktnka-2 uy. Cos3gaHuve 31ekTpoHHOM —mipeseHTauu  «Kocmoc.  WMcropus
KOCMOHaBTHKW». [ToAroToBKa rnpasziHoBaHus [HS KOCMOHAaBTHKH.

TEMA 6. MATHETHU3M (5u)

Teopus-2u. MaruutHoe mosie 3eman. Kommac. Marautobuonorusi. MarautHeie Oypu.
®eppomarHetvku. Cuna JlopeHua. /IBiwkeHue 3apsykKeHHOM YacTULIbl B OZHOPOZHOM MarHMUTHOM
riosie. JIromyHecLeHLus. [lonspHble cusiHus.

IIpakTnka-3u. l3yueHue MarHWTHBIX JIMHAW [IOCTOSIHHOTO MarHurta. W3yueHue
MarHUTHBIX CBOMCTB Pa3/IMUHbIX BeljecTB. Vrpa «bannaza o mobsiiem KaMmHe».

TEMA 7. IPOEKTHASA JEATE/IBHOCTD (74)

Teopusa-2u. Kaxk mnoArotoBute u 0¢opMHUTh [JokKnazA? KynabTypa BBICTYIIEHUS.
Oparopckoe UCKYCCTBO.

IIpakTuka-5u. BeirosHeHue U 3alUra UHAUBUAYAIbHBIX U IPYIIIIOBBIX IIPOEKTOB.
TEMA 8. CBETOBBIE SIB/TEHUS (64)

Teopus-24. YCTpoiiCTBO ONTHUECKUX NMPUOOPOB. M3yueHne ycrporicTtBa oroarmapara.
Pagyra. ®usuka BO3HUKHOBEeHMs paflyru. XOf CBETOBOIO Jiyya B Karvle oA, Onrhueckue
W/UTHO3UH.

IIpakTuka-4u. VccnenoBanue: «CBeT B JKW3HU KUBOTHBIX U UesioBeKa», «[JoCTrkeHUs
VY TIepCIIeKTUBbI UCIT0/Ib30BaHUsI CBeTOBOM 3Heprun Co/HIIA YeT0BEeKOM».

Pasnoxenue Oesmoro ceera. Habmopenuss B Mukpockon U Teneckorn. Co3faHue
rosiorpammel. MI3rorosyieHue KanenocKona.

TEMA 9. JOCTVDKEHNUS COBPEMEHHOM ®U3NK(4u)

Teopusi-3u. [Ipumepbl TOBapoB, CO3/laHHBIX C MCMO/Jb30BAHWEM HAHOTEXHOJIIOTUWA U
NIPUUMHBI UX YHUKa/IbHBIX CBOUCTB. HecmaurBaemble 1 Bcerjja UMCTble BeTPOBbIe CTEK/IA, JUCKU
kKonéc u T.. Co3faHHble HAa OCHOBe HAaHOYACTHUI] OKCH/A THUTaHa U cepebpa TMOBEPXHOCTH,
obnazaroriie GaKTepULIUHBIMU CBOMCTBaMHU.

Pa3BuTue BoeHHOU TexHUKU. 7 Mas - lenb pagro. HoBoct gpusuky 1 KocMoca.
IlpakTnka-1 4 Okckypcus Ha mectHyro ATC. IloaroroBka BBICTYIUIEHMM O [OCTWKEHMSIX
COBpeMeHHOU (hU3UKH.

9 kJ1acc

TEMA 1. BBEJEHUE (5u)

Teopus-4u. BBogHoe 3aHsiTHe. VIHCTPYKTaXK 10 OXpaHe Tpy/Aa Ha 3aHATUSX. AOCO/MOTHas u
OTHOCUTeJIbHAsl IIOTPeIHOCTb IMpsIMBIX H3MepeHMU. IloBTOpeHuWe: IJIOTHOCTB, [aBjieHHe,
SHeprusi U paboTa, MoeKy/sipHasi pr3MKa.

IIpakTHka-1 u. Vismepenue (pri3nuecKux BeJTMUUH U BbIYUC/IEHHE TIOIPeIIHOCTH.

TEMA 2. PU3NKA B 3AJAYAX U SKCITEPUMEHTAX (19 u)

Teopun-16u. [IBrxkeHue Tesa Toj, AeHCTBUEM CUJbI TshKeCTH. banmuctrka. AGCOMOTHO
ynpyrui yaap. 3akoH bepuyaau. Oddext donnepa. OnpezeneHre NpoCTPaHCTBEHHON CKOPOCTH
3Be3. BpamjaresnbHoe [BY)KeHUMe TBepAOrO Tejla. YC/IOBUSL DPaBHOBECHsI TBepAOro TeJa.
O6bpa3zoBanue ConmHeyHOM cucTeMbl U TulaHeT. CpezcTBa COBpeMeHHOM CBsisu. CHCTeMbl
actpoHaBuraumu (GPS u I'monacc). ®u3uka u BoeHHasi TEXHUKaA.

Pemenue 3a/1au NOBBILLIEHHOMN CJIOKHOCTH.

IIpakTtuka-134y. VccnepoBaHue 3aBUCMMOCTH [Ja/lbHOCTH II0JIeTa OT yIVIa K TOPU30HTY.
OKCIIepUMEeHThI Ha paBHOYCKOPEHHOe [BIKeHHe. IJKCIIepUMeHTa/lbHOe [0Ka3aTe/IbCTBO 3aKOHA
COXpaHeHUs: UMIIy/bCa. OKCIIepUMeHTbl Ha BpallleHWe TBepZoro Tesna. l3rorosieHue
MPOCTeHIIero MHAYKLMOHHOTO TeHepaTopa I[epeMeHHOro Toka. HabmropeHue —siBleHUS
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camonHAyKImY. CnokeHre komebanuii, ¢uryper Jlnccaxxy Ha ocopyuiorpade. Busyammsaius
3ByKa C IIOMOLLBIO J1a3epa.

KaJIEH,C[apHO-TEMaTI/I‘IECKOE IJIaAHUPOBdAHHUE

7 KJ1acc
. Hara
Ne No Tema
n/m

1. BBepgenue (4u)

1 1 BBogHoe 3aHsiTe. MHCcTpyKTaxk o Th. Tlosie3Hble CChIIKU 110 (U3MKe B
VnTepHeT. MeTo/ibl M3yuyeHus: GU3HUeCKUX SIBIEHUH.
2 2 dusnyeckuii s3kcriepumeHT. [IpaBuia npoBeeHUs LIKOIbHOTO

sKkcriepuMenTa. [lorpemHocTs npsMbix n3mepenuit. I1/p: Vismepenne
br3MUeCKUX BEJIMYMH C TIOMOIIBIO ITMGPOBOI JJabopaTopyu.

3 I1/p: Onipezenenue oObema Tesl pa3nuuHON (OPMBIL.

4 I1/p: VI3mepeHue TOMIMHBI TMCTAa Oymary.

®du3uKa 1 BpeMeHa roja: ¢usuka oceHpo (3u)

1 3ara/ioyHoe Bell[eCcTBO — Boja. VIHTepecHoe 0 Boje.

D|U|N[A (W

2 IT/p: OkcKypcusi Ha oceHHIO nipupoay. [IpoBeieHue HabOeHUIA
TIposiB/ieHNsT (pU3UUeCKUX SIBJIEHUI OCEHBIO.

7 3 Il/p: Co3ganue mipe3eHtanuun «®Pusmka OceHbto». Pabora c IIporpammoii
Power Point 1o co3gaHuio c1aizioB.

3. IlepBoHaua/ibHbIE CBEICHHs 0 CTPOEHHH BellecTBa (44)

8 1 Ot [lekapTa /10 HaIlIKMX JHEeH. BpOyHOBCKOe JBUKEHUe.

9 2 [TnanupoBaHue (pU3MUeCKOTO IKCTIePUMeHTa — Kak JijoKa3aTh Teoputo. I1/p:
Paciumpenue Tes npu HarpeBaHUU.

10 |3 I1/p: V3amepeHue cKopoCcTy AUPQY3U.

11 |4 HaHo-TexHonornyd. MMKpO BelIMUMHBI B Halllel JKU3HHU.

4. BzaumopeiicTBue Te (8u)

12 |1 MexaHnuecKoe IBUKEHUE U B3aUMO/EMCTBHE.

13 |2 I1/p: Vi3mepeHne CKOPOCTH XOZbOBI.

14 |3 I1/p: TToaroToBKa BuleodrbMa TIPO siBJIeHWe WHEPIUH.
15 |4 I1/p: M3mepeHue Macchl 1 Kariv BOABI.

16 |5 I1/p: OnpesiesieHye IJIOTHOCTY NIPUPOAHBIX MaTepuaos.
17 |6 I1/p: OnpeneneHrie 06bEMa(MacChl) MPOAYKTOB B YITAKOBKE
18 |7 Uto u3yyaer cratvka? Bujpl paBHOBeCuUs..

19 |8 I1/p: VI3rotoBneHre paBHOBECHOM UTPYIIIKHU.

5. Pa3 3ajauka, aBa 3aiauka (44)

20 |1 [TpaBuna peiieHust ¥ oopmsieHus 3a7au. TTouck ommoOOoK.
21 |2 Pemenue 3aau Ha MexaHHWUeCKOe IBUKeHHe

22 |3 Permennie 3a1au Ha NJIOTHOCTh

23 |4 Perienue 3as1au B popmate TTM3A

6. ®u3uka u BpeMeHa roja: pusuka 3umou (2u)

24 |1 I1/p: ®usuka - Hayka O Mpupoje. MOXKHO /M M3ydaTb MPUPOAY 3UMOM?
IIporysnka Ha 3MUMHIOIO IPUPOAY.

25 |2 CHer, neq, U MeTesib. PU3MKa y HOBOTOJHEN eJIKH.

7. Cusbl B npupope(114)

26 |1 Cusia — BeKTOpHas BeJIMUMHA (AUHAMUYeCKOe pelleHue 3a/iad).

27 |2 3aKOH BCeMUPHOTO0 TsiroTeHusi. CTpoeHWe CcoMHeuHoM cucteMbl. Cuma
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TsSDKECTU Ha APYTHX IJIaHeTaX.

28 |3 CriyTHUKM iaHeT u JIyHa. Habmonerne JIyHbI.

29 |4 Maribie Tefla, OpOWTBI W TMEPUOAWYHOCTH KOMET. «3Be3[0Mafibl», WU
TOYeMy 3Be3/Ibl He 1MaJjatoT?

30 |5 3Be3gHoe Hebo. Co3Be3aus. I1/p: 3HAKOMCTBO € porpaMMamH o
aCTPOHOMMUH.

31 |6 I1/p: OrnipesiesieHye L{eHTpa TSDKECTH TeJla.

32 |7 I1/p: 3aHuMarenbHbIe (GUIypbI HA paBHOBECHE.

33 |8 Bpewms v ero usmepenue. I1/p: M3roToB/ieHNe COTHEUHBIX YaCoB.

34 |9 Kanenpaps. Il/p: Co3ganue 1yHHOTO KajieHzaps C IIOMOLLbIO [IPOrpaMMbl
Power Point.

35 |10 | Il/p: VismepeHUe KeCTKOCTHU IPYKUHBI.

36 | 11 | Il/p: Viamepenue Ko3duiieHTa CUbl TPEHUS CKOJIb)KEHUST Ha KPbL/IbLie
IIIKOJIbI U IPYTUX IOBEPXHOCTSIX.

8. Pa3 3ajauka, ABa 3aiauka (44)

37 1 Cucrema CU u ee 3HaueHHe. PellleHne 3ajiau.

38 |2 Pemenue 3aziau B popmate [MU3A.

39 |3 Pelienne 3anumarensHbix 3agad. I/p: OnpegeneHve Beca CyMKU
IIKOJIbHUKA.

40 |4 HduHaMmuyeckoe pemneHuve 3anad Ha cioxkenue cui. II/p: Onpepenenuve

MdCChI M B€Cd BO31yXd B KOMHATE.

9. NaBsienne (6u)

41 |1 [Hasnenue tBepabix Tes. Il/p: M3yueHre 3aBUCMMOCTH [aBle€HUS OT
IJIONA/IM TTOBEPXHOCTH C MIOMOLIBIO aTYMKa /laBJIeHUs!.

42 |2 Hanenue B xxuakocTtu. ['MpocTatrueckuii apajiokc

43 |3 Il/p: 3anumarenbHble ONbIThI «IlepeBEpHYTHIN cTakaH», «DOHTaH B
Konbe», «SIH10 B OyThUIKe».

44 | 4 ToHnometp, MmaHoMeTpsl. I1/p: IIpubops AJist 3MepeHUst AaBeHus —
W3roToB/IeHre bapomeTpa.

45 |5 ATmocdepHoe faBneHMe B )K13HU desioBeka. Kak mbl abiimmM? Kak mMbl
eéM? «['opHast 601e3HB», BIUsSHAE aTMOC(EpPHOTro JaBIeHUs Ha
CaMOYYBCTBHE JIFO/IeH.

46 |6 KpossHoe nasnenue. I1/p: OnipesiesieHue faBjieHUs] KDOBU Y YeslOBeKa.

10. ®u3nka ¥ BpemeHa roaa: ¢pusuka BecHou(34)

47 |1 Temneparypa. Tepmometp. IIpyMepe! pa3vyHbIX TeMIieparyp B IpUpoze.
I1/p: VismepeHue TemriepaTyphbl IOYBbI Ha ITyOHHE U TOBEPXHOCTH.

48 |2 I1/p: SkcKypcus Ha ipupoay. [TpoBeseHre HabMHOAeHNH TIPOSIB/IEHUST
(br3MUeCcKUX sIBIeHUI BeCHOM.

49 |3 I1/p: ViccnefoBanre KanWUISPHBIX SIBJIEHUU.

11. JHeprus (12u)

50 |1 PasznvyHble BUIbI SHEPTUM, UCTIO/Ib3YEeMbIe JIFOAbMU, U UX 3arachl.

51 |2 Kocsennble usmepenus. Il/p: MIsmepeHue KMHeTHUeCKOU SHEPIUy Tesa.

52 |3 I1/p: Vi3MepeHue NOTeHIMAIbHOW SHEPTUM.

53 |4 [Touemy paboTa ¥ 3HEPrUsi UMEIOT OZIHY €IMHUITY U3MEPEHUS?
HecucremHble eIMHULIBI.

54 |5 OHeprus U NUILAa: OCHOBBI IpaBuIbHOIO nutanus. Il/p: MeHIo IKoIbHUKA

55 |6 I1/p: Co3panHue nipe3eHTalu O TIPABU/IbLHOM MUTAHUA

56 |7 I1/p: OnipesenieHre MexaHU4eCKOH pabOThI TP MPLDKKE B BBICOTY.

57 |8 I1/p: OnipezeneHue cpefiHei MOILIHOCTH, pa3BUBaeMoii pu Oere Ha
guctadiyo 100Mm.

58 |9 I1/p: OnpesiesieHye BBIMIPBILLIA B CHJIe, KOTOPBIY fiaeT NOBYKHBIN 1
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HETI0/IBWKHBIN OJIOK.

59 | 10 | IT/p: CpaeHenwue KII/] mogBmyXHOTO 6/10Ka ¥ HAKJIOHHOM TJIOCKOCTH
60 | 11 | PemeHuve 3aHMMare/IbHbIX 3a/au.
61 | 12 | Pemenue 3amau B popmare TTM3A.

12. ®u3uKH ¥ TUPHUKH (44)

62 |1 Pu3KKa B Xy[0KeCTBeHHbIX IPOU3Be/IeHUsX.

63 |2 HocTrmxeHs: COBpeMeHHOU (PU3KKM.

64 |3 I1/p: Ypok-nipesacrapieHre «Pusnyeckue hOKyChI».

65 |4 I1/p: 3aiyra 371€eKTPOHHOM Tipe3eHTalMu «MuUp rna3aMu (pusrka».

13. ®u3uka u BpemeHa roga: ¢usuka serom (54)

66 |1 Kakoi1 mecsyy sieta camblid >xapkui? JKapkoe jieto u nuensl. Kak u korga
TIpaBU/IBHO Ccpe3arh LBeThl? Ha Kauessax "myx 3axBaTbiBaeT'.

67 |2 I1/p: OmnbiThel Ha faye. IKCKypcus «PU3KKa y BogoeMa».

68 |3 Csob00Has mema

69 |4 | CeobodHas mema

70 |5 Ceobo0Has mema

8 kiacc

Ne Tema Hara

1. ®u3uKa u BpeMeHa rojia (mosropesrue) (8u)

1

1

BBogHoe 3aHsiTHe. THCTpyKTaXk Mo oXpaHe Tpy/a Ha 3aHsatusx. Il/p:
V3mepenue pu3nuecKuX BeJTMUMH C TIOMOIIIBIO 1IM(MPOBOI 1abopatopun U
NoCTpoeHue rparKoB.

I1/p: ViccnepoBaHye 3aBUCMMOCTHU CUJIBI YIIPYTOCTH OT Beca TeJa.

H/p: I/ICCJ'IE,ELOBEIHI/IE 3dBHUCHMMOCTHU CHJIBI TDEHUA OT HPH)KHMamMEﬁ CHUJIbI.

Peitienue 3a/1d4 Ha MeXaHH4ueCKOoe IBI>KeHle

PeitieHre 3a7ia4 Ha MJIOTHOCTD

Peitienue 3a4/1a4 Ha [iaB/IeHHE

N O|U A~ |W|IN

Pemienue 3a7au Ha pabory

8

Pemenue 3azau B ¢popmare [TM3A

. [TpoekTHas JeATe/LHOCTD N0 (u3nke (7u)

OIN|IO (N |UIA|W|IN

1

YTO0 TaKoe HAayYHbII MIPOEKT U KaK ero moAroToBUTh? CUTyaLus U
npobsiema.

—_
(e}

N

AnHanmm3 crioco60oB perreHust 1po6sieMel. TpeOoBaHUs K MCC/IeJ0BaTETbCKOM
pabore. I11aHUpOBaHMe JeATeTbHOCTH.

11

TpeboBaHusi K 0popMIeHHIO TIPOEKTHOM paboThI 10 u3vKe.

12

I1/p: BeinonHeHMe MUKPO-NIPOEKTa B IPYIIIIE.

13

I1/p: BhlinosiHeHWe MUKPO-TIPOEKTA B IPyIIIIe.

14

U= (W

I1/p: OdopmsieHHe U 3alUTa.

15

7

I1/p: OdopmsieHne U 3aiIura.

3. MonekyaspHas ¢usuka (11u)

16 |1 «BonebHoe» CBOWCTBO 3Hepruy. Makpo ¥ MUKPO MapameTphl U UX CBSI3b.
®azoBbie nepexofnl. II/p: DKcriepyuMeHTalbHOE [0Ka3aTe/IbCTBO Pa3/hurs
CBOVICTB Bel|eCTB B PAa3/IMYHbIX arperaTHbIX COCTOSHUSIX.

17 |2 BopgsHoli nap B armocdepe. Touka pocsl. I1/p: Vi3mMepeHue ckopocTu
VICITapeHUs Pa3/IMYHbIX BeleCTB.

18 |3 IToBepxHOCTHOE HaTsbKeHUe. KanuniapHele asienus. Il/p: M3mepenue

CHJIbI TOBEPXHOCTHOT'O HATSXKEHUSA.
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19 |4 3akoH bepHysy, rogbemMHasi Cuia Kpbljia U JBUKeHHe KUJKOCTH T10
Tpybam. Mopckue Teuerus. I1/p: I1lapuk B a3pofHaMuIue CKOM Tpyoe.

20 |5 I1/p: 3aHuMaresibHbIE OTILITHI M BOMPOCHI: KWTIeHHe BOAbI B OyMaKHOMA
KOpOOKe, KuIleHe BO/jbl KOMHATHOW TeMIlepaTyphl.

21 |6 ['pachmueckoe rpe/cTaBaeHre TeMJIOBbIX MPOLIECCOB.

22 |7 Pemenue 3asau B hopmarte [TN3A.

23 |8 HekoTtopsie cBoricTBa kpuctaiioB. Il/p: BripalijiBaHue KpUcTasia Co/iv Ha
OCHOBe.

24 |9 CoBpeMeHHbIe MaTepyaJibl: UCTI0/Ib30BaHKe KOMIIO3UTOB, XUJKUe
kpuctanel. I1/p: VIsrotoBneHre MakeTa KDUCTa/UIMYECKOW pPelleTKH
KOMIIO3UTa.

25 | 10 | II/p: N3yuenue pabotel [IBC Ha MakeTe U 37IEKTPOHHOM MO/IeJTH.

26 | 11 | CeobooHast mema

4. ®u3uka M 1eKTprnuecTso (194)

27 |1 OnekTpuyeckue siBieHus. dnekTpusanus ten. IT/p: npubop Ban ze
['paada; onbIThI MO 3/1EKTPU3ALUHU.

28 |2 I1/p: ViccnepoBaHye MPOBOJHUKOB U HEIIPOBOAHUKOB 3/1eKTPUYECTBA.

29 |3 I1/p: UsrorossieHne GaTaperKu.

30 |4 PerieHue 3a/1au Ha cocTaB/ieHHe JIEKTPUUECKUX CXEeM.

31 |5 I1/p: IlonyyeHue 3/1.TOKa B )KUAKOCTH, 3JIEKTPOJIU3.

32 |6 I1/p: N3yuenue paboTel cBeTO- U (HOTO-AMOAA

33 |7 I1/p: PelieHue npakTUyeCcKux 3a/a4 Ha COCTaB/IeHUe 3JIEKTPUYECKUX CXEM.

34 |8 YcrpoiictBo omMmetpa. I1/p: VI3amepeHrie cONPOTUBIEHNS pa3TMUHbIX
TIPOBO/IHUKOB

35 |9 Permenuie 3aau Ha 3akoH OMa

36 | 10 | Pemenue 3azmau B ¢popmare [TN3A.

37 | 11 | II/p: 3aHUMaTe/IbHBIM OMBIT: Cep/ile Ha OaTapeiike

38 | 12 | II/p: 3aHUMaTe/IbHBIN OIBIT: BpallleHre XKUJKOCTU OT 371eKTpUYeCTBa,
CBeTSLLMeCs] OTyPLIbI

39 | 13 | Il/p: VisyueHue pa3MuHbIX COeIMHEHUN MMPOBO/IHUKOB.

40 |14 | IU/p: Pewenue npakTUUeCKUX 3a7a4 Ha COCTaB/IeHUE 3JIGKTPUUECKUX CXEeM.

41 15 | PemieHue 3a7jau Ha pacueT 3/IeKTpUYeCKOM 1erun

42 | 16 | HecucremHble efMHULIBI PaOOTHI TOKA. PacueT CTOMMOCTH 371eKTPOIHEPTHH

43 | 17 | BeITOBBIE 3/1IEKTPONPHUOOPKI, KJIACC SHEProroTped/eHust

44 |18 | Il/p: OkcliepuMeHTa/IbHOe [0Ka3aTebCTBO 3aKOoHa /koy/s-JleHla.

45 19 | Perienue 3ajau

5. ®u3uka Kocmoca (3u)

46 |1 3akoHb! Keriepa. Perienue 3ajau

47 |2 I1/p: Co3paHue 3meKTpoHHOM npe3eHTaluu «Kocmoc. Vctopust
KOCMOHAaBTUKU».

48 | 3 BaykHel1me acTpoHOMUYeCKHe COOBITHS rofia

6. Marnerusm (54)

49 |1 I1/p: VI3yueHre MarHUTHBIX CBOMCTB pa3/inyHbIX BeljecTB. I/p: U3yueHue
MarHUTHBIX JTMHHAW ITOCTOSTHHOTO MarHUTa.

50 |2 MarnutHoe 1osie 3emnu. Komnac. Maraurobuonorusi. MarHuTHble 6ypH.
DeppoMarHeTUKH.

51 |3 Cuna Jlopenua. [IBwkeHue 3apsDkeHHOM 4YacTHLbI B OZHOPOZHOM
MarHuTHOM Irosie. JlroMmuHecueHuus. [TossipHble CUSTHUS.

52 |4 | I/p: Urpa «banyaza o nrobsIieM KaMmHe».

53 |5 I1/p: Nrpa «bamiaga o moobsIemM KamHe».

7. IIpoeKkTHasi AeATebHOCTD (74)
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54 |1 Kak noarotroButh 1 0hOpMUTH AOK/IAL?

55 |2 I1/p: BeinmosiHeHWe MHAUBHUAYAJIBHBIX U IPYNIIOBLIX MPOEKTOB.
56 |3 I1/p: BhlnosiHeHWe WHAVBU/Ya/IbHBIX U IPYIIIIOBbIX IPOEKTOB.
57 14 I1/p: BeinosiHeHWe VHAWBUAYa/IbHBIX U IPYIIIOBBIX [IPOEKTOB.
58 |5 I1/p: BhlnosiHeHVe WHAVBU/Ya/IbHBIX U IPYIIIIOBbIX IPOEKTOB.
59 |6 Kynbrypa BbicTymuieHus. OpaTopckoe UCKYCCTBO.

60 |7 I1/p: 3amyra UHAUBUAYA/IBHBIX U IPYIIIOBBIX IIPOEKTOB.

8. CBeTtoBbIe siBjieHuA (6u)

61 |1 Papyra. ®u3uka BOSHUKHOBEHUS paZlyryd. XoZ CBeTOBOrO Jiyya B Karuie
JOXK IS

62 |2 I1/p: V3rotoBnieHre KaneijocKora.

63 |3 I1/p: Pa3nokeHue 6enoro cBeTa.

64 |4 YcrpoiicTBo onTryeckux rmpubopoB. VisyueHnue ycrpoiictBa oroarmapara.
I1/p: HabmrofeHusi B MUKPOCKOM U TeJIeCKOII.

65 |5 I1/p: NccnepoBanue: «10CTKeHUS U TTePCIIeKTUBBI UCII0/Ib30BaHUs
cBeToBOM 3Hepruu CoJHLa Yell0BeKOM».

66 | 6 OnTuyeckye WIIHO3UU.

9. locTixeHusi coBpeMeHHOU (hu3uku (44)

67 |1 Okckypcusi Ha MecTHY0 ATC. TloarotoBka BBICTYILIEHUM O 10CTHKEHUSIX
CcOoBpeMeHHOU (hH3UKH.

68 |2 [TprMepsI TOBapOB, CO3JJaHHBIX C UCIO/Ib30BaHUEM HaHOTEXHOIOTUU U
NIPUYMHBI UX YHUKA/IbHBIX CBOMCTB.

69 |3 Pa3BuTue BoeHHOU TexHUKU. 7 Mas - lenb pagro. HoBoct pusmky.

70 |4 CsobodHast mema

9 ks1acc

Ne Tema [Hara

1. Beegenue (54)

1 1 BBogHoe 3ansiTe. VIHCTpyKTaxk o TH. AGcCostoTHasi 1 OTHOCUTE bHAs
TIOTPELIHOCTb NPSIMbIX U3MepPeHUM.

2 2 Ip: Vi3mepenue pu3nuecKux BeJTMYMH W BbIYMC/IEHHE TIOTPeIIHOCTH.

3 3 [ToBTOpEHMe: IIJIOTHOCTD, JAB/IeHUE.

4 4 [ToBTOpeHue: YHeprus u pabora.

5 5 [ToBTOpEHHUe: MoMeKyJ/sipHasi PU3MKa.

2. MexaHuka (8u)

6 1 Ip: OnpeziesieHre YCKOPeHUsi CBOOOAHOTO TajIeHus!.

7 2 IIp: OKclieprMeHTh! Ha PaBHOYCKOPEHHOe [IBUKeHue.

8 3 [IBV>KeHUe Tesa 1oJ IeCTBHMEM CUJIbI TsKecTH. banmcruka.

9 4 IIp: ViccnepoBaHue 3aBUCMMOCTH JA/IbHOCTU M0OJI€Ta OT yIvia K TOPU30HTY.

10 |5 JIBI>KeHMe TeJla 10 HAKJIOHHOW MJIOCKOCTH. [/IBM)KeHUe CUCTEMBI Tell

11 6 Peruienne 3aau Ha 3aKOHbI HbrOTOHA

12 |7 BpartaresnbHoe BkeHHe TBepzoro Tesa. Obpa3oBadre ComHeUHOMH
CUCTEMBI U IIaHeT.

13 |8 IIp: Ornpenenenre ko3¢ duilieHTa TPeHHs CKOJIb)KeHHs, KeCTKOCTH
TIPY>KUHBI.

3. 3akoHBbI coxpaHeHus (64)

14 \ 1 \ IIp: OKcrieprMeHTa/lbHOE [J0Ka3aTe/1bCTBO 3aKOHA COXPaHeHUs] UMITYJIbCa. \
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15 Perlenue 3a/jau Ha 3aKOH COXpaHeHUs1 UMITY/IbCa

16 |3 OrpefienieHre Tiepro/a M YaCTOThI KojiebaHHi MaTeMaTHue CKOTO
MasiTHUKa, MOMEHTA CHJIbl, IMCTBYIOIIEr0 Ha phlyar.

17 |4 IIp: DkcriepyMeHTa/IbHOE [I0KA3aTeIbCTBO 3aKOHA COXPAaHEHUS] SHEPTUM.

18 |5 PerieHue 3a/1au Ha 3aKOH COXpaHeHUs1 SHEPIUH.

19 |6 PerieHue 3a/1au Ha 3aKOHbI COXPaHEHHUs] OBBILIEHHOU CJIOXKHOCTU

4. Pabora u 3Heprus (54)

20 |1 IIp:OrnpegenieHrie paboThI CHITBI YIIPYTOCTH TIPH TIOIbEME TPy3a C
TIOMOIL[bI0 TIOABWKHOTO WK HETIOJBM)KHOTO 6710Ka, paboThbl CHIbI TPEHMUS.

21 |2 IIp: OnpezeneHye ONTHUECKOW CHJTbI COOMpAIOITel JTUH3bI.
OKcrniepuMeHTasbHbIe 3a/jaHus 2-r0 TUra. VlccieqoBaHue 3aBUCHMOCTH
CHWJIbI YTIPYTOCTH, BO3HUKAIOIIIel B MPY>KUHe, OT CTerieHu JedhopMaliun

TIPY>KUHBI.

22 |3 Peiienue 3aaHuii 6a30B0Oro ypoBHsi 110 TeMe «TernsioBble siBl€HUsD»
23 |4 Pemienvie 3a7au Ha TeMy «KomneGaHust U BOTTHBI»
24 |5 IIp: ViccnepoBaHye 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIB)KEHHUsI OT CUJIbI

HOPMaJIbHOTO J]aB/IeHHs], 3aBUCUMOCTH TIeproza KoneOaHui
MaTeMaTH4eCKOro MasgTHHKA OT J/IMHbI HUTH.

5. dnekTpoMarHuTHbIe siBjieHus (10u)

25 |1 IIp: ViccnepoBaHue 3aBUCUMOCTH CUJTbI TOKA, BO3HUKAIOIIEH B
MPOBO/JHYKE, OT HAlpsDKeHUs1 Ha KOHLIaX MPOBOJHWKA, CBOMCTB
1300pakeHusl, TIOMYYEeHHOT0 C MOMOILBI0 coOUparoliel JTUH3bI.

26 |2 IIp: OnpezeneHye 3/1eKTPUYECKOTO COTTPOTUB/IEHUST Pe3UCTOpa, PabOTHI
3/IeKTPUUECKOr0 TOKa, MOITHOCTH 3/IEKTPUUECKOr0 TOKa.

27 |3 IIp: OkcnieprMeHTanbHble 3a1aHKs 3-ro Tuna. IIpoBepka 3akoHa
T10CJ/1e,0BaTe/IbHOTO COeJUHEeHUsI Pe3UCTOPOB /I/IS1 3/IeKTPUUEeCKOTO
HalpspKeHUs, 3aKOHa I1apajule/IbHOro COeJUHeHUs! Pe3UCTOPOB /1JIs1 CHUJIbL
3JIEKTPUUECKOTO TOKA

28 |4 PetieHue 3ajaHnii 6a30BOro ypoBHs IO TeMe «OJ1eKTPOMarHUTHbIe
ABJIGHUSI»

29 |5 CocTaBjieHUe SKBHBaJIEHTHOM CXeMbI

30 |6 Pacuet sn1eKkTpruyecKux Lerneu

31 |7 IIp: Onpexenernie KIT/1 GbITOBBIX 371EKTPONTPUOOPOB

32 |8 Pemenue 3ajaHuii 6a30Boro ypoBHsi 110 TeMe «KBaHTOBbIe sSIBIIeHUSI»
33 |9 PelteHrie KaueCTBeHHBIX 3a/1ay.

34 10 | CsobodHas mema

Cnoco0bI OI[eHKH YPOBHS A0CTI)KEHHS 00yUarouXCs

KauecTBO NOATOTOB/IEHHOCTH YUaIl[UXCS OTIPe/ie/IieTCs Kaue CTBOM BBIITOJTHEHHBIX UMU
pabot. Kpureprem o1jeHKU B JAHHOM C/Tydae siB/ISIeTCs CTeTleHb OBJIafieHus1 HaBbIKaMU PaboThI,
CaMOCTOSITE/IbHOCTb M 3aKOHUEHHOCTh pabOoThI, TIIATe/IbHOCTb IKCIIEPUMEHTA, HayYHOCTh
Tipe/ijlaraeMoro pelieHus mpo0sieMbl, BHELTHUIA BU/ U KaueCTBO pabOoThl IpUOOpa Ui MOZesH,
COOTBETCTBHE HCCJIe/IOBAaTeIbCKOM PabOoThl TpeOyeMbIM HOpMaM U MpaBuiaM 0(hOPMIIEHUS.

[ToorttpurenbHOM (hOPMOM OL[EHKH TPYyZa YUALUXCS SBISETCS AeMOHCTpalys pabor,
BBIMOJIHEHHBIX YUaIl[UMUCS U BBICTYTIJIEHHE C pe3y/IbTaTaMU UCC/Ie0BaHHH Tiepei Pa3InUHbIMU
ayauTopusiMu (B K1acce, B CTapIIMX U M/IAJIIMX K/laccax, YUUTeJIsSIMH, IefjaroraMu
JIOTIOJTHUTETbHOTO 00pa30BaHusi) BHYTPH IITKOJIBI.

Pabora ¢ yuebHBIM MaTepurasioM pa3Ho00pa3HbIX (POPM JaeT BO3MOKHOCTh KaXKIOMY HX
yuallyxcsi POSIBUTh CBOM CIIOCOOHOCTH (B 00/1aCTH CHCTeMaTH3aliy TEOPeTHUeCKUX 3HAHUH, B

o6siacTy pellieHrs: CTaHJAPTHBIX 3a/ay, B 00/1IaCTH pellieHHs HeCTaHJapTHBIX 3a/jay, B 061acTu
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WCCIIe/IOBaTeIbCKOM paboThl U T.71.). CUTyalluu ycriexa, CO3/jaroliye TIO0KUTeTbHYI0
MOTHBALIMIO K J1eSITe/TbHOCTH, SIB/ISIFOTCSI BXKHBIM (DaKTOPOM pa3BUTHSI TBOPYECKUX U
TI03HABATe/TbHBIX CIIOCOOHOCTEH yUaIuXCsl.
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