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1.KoMmuiekce 0CHOBHBIX XapaKTepPHUCTHK NMPOrpaMMbl
1.1. ITosicHuTEILHAS 3aNIMCKA
HopmatusHble npaBoBbie 0cHOBBI paspadorku JOOII:

» Ocnepanbhblii 3aK0oH 0T 29.12.2012 Ne 273-03 «O6 obpa3oBanuu B POy.

vV WV VYV

Konnenmus pa3Butus 1onodHuTeIsHOT0 odpazoBanus nerer (Pacriopspkenue [pasutensctBa PO ot 04.09.2014 1. Ne 1726-p).
[Tocranonenue I'maBHOroO rocynapcTBeHHoro canutapaoro spada P® or 04.07.2014 Ne 41 «O6 yrepxnenun CanlluH 2.4.4.3172-14
«CaHUTapHO-3TTHIEMHOJIOTUYECKHUE TPEOOBAHUS K YCTPOHUCTBY».

ITpuka3 Munucrepctsa npocseuienus Poccuu ot 09.11.2018 Ne 196 «O6 yrBepxenun [lopsaka opraHu3alny U OCyIIECTBICHUS
00pa30BaTeNbHON 1eATEIbHOCTH 10 JOMOJHUTEIBHBIM 00111€00pa30BaTENbHBIM IpOrpaMMam»

ITucemo MunoOpnayku Poccun ot 18.11.2015 Ne 09-3242 «O nanpasienun uHGpopmaum» (BMecte ¢ «MeToJMUeCKUMH PeKOMEHIANUIMU 110

POEKTUPOBAHUIO JTIOTIOJIHUTEIBHBIX 00IIEpa3BUBAIOIINX MPOTpamMM (BKIIIOYask pa3HOYPOBHEBBIE POTPaAMMBbI ).
AkTyajibHOCTh OCHOBHBIMU CPEJICTBAMU BOCIIUTAHUS TBOPUECKOIM aKTUBHOCTH M Pa3BUTHSI CIIOCOOHOCTEHN yUalIUXCsl SIBISIFOTCS 9KCTIEPUMEHTAIbHbBIE
HUCCJIICAOBAHUA U 3a1a4H. Pemenne HECTAaHAAPTHBIX 3a/1a4 U IMPOBCACHNEC 3aHUMATCIIbHBIX SKCIICPUMCHTAJIbHBIX SajlaHI/Iﬁ CHOCO6CTByeT HpO6Y)KI[€HI/HO u
Pa3BUTHIO Y HUX YCTOMYHBOTO MHTEpeca K ¢usnke. B mpoiiecce 00yueHus pemarTces mpoOaeMbl TOMOJTHATEIEHOTO 00pa30BaHus ACTEH: OpraHu3alus
MOJIHOLEHHOI'O JIOCYTa; Pa3BUTHE JTUYHOCTHU B IIKOJIBHOM BO3pacTe.
OO0yyeHue BKJIKYAET B ce0d cCiaeAyole OCHOBHbIE NIpeaMeThl: (pusuka.

Bun nporpammbl: MOIUGHUIIMPOBAHHAS POrpaMMa



HanpagBiieHHOCTH IPOrpaMMbl: eCTeCTBEHHOHAYYHAs

Anpecat nporpammbl: [Iporpamma agpecoBana ooyuaronmmcs ot 13 1o 16 ner. Jletu 13-16 neT crmocoOHBI XOPOIIO 3alIOMUHATh, IPUMEHATH Ha
MPAKTUKE 3HAHUS U YMEHUS, OJTYYCHHbIE B XO/I€ 3aHATUI MO TOTIOJTHUTENBbHOM 00111e00pa3zoBaTesibHO nporpamme «DuU3uKa B UCCIETOBAHUIX .
[TpuHIMT UHAUBHUTYATHHOTO U JU(GEpEeHIIMPOBAHHOTO MOAX0/1a IPEATOIAraeT y4eT JUYHOCTHBIX, BO3PACTHBIX 0COOEHHOCTEH JeTell U YPOBHS UX
MICUXUYECKOTO U (PU3UIECKOTrO Pa3BUTHSI.

Cpok u 00beM 0CBOEHHS TPOrPAMMBI:

Iroxa, 99 megaroruyecKux 4acoB

®opma 00yueHHsI: OUHAsL.

Oco0eHHOCTH OPraHu3aIMu 00Pa30BaTeJIbHOMN IesITeJIbHOCTH: TPYIIAa OJJHOTO BO3pacTa.

Pesxxum 3ansiTHii: 3 yaca B Hexearo (99 yacos B roj).

1.2. lleasn, 3aga4u, 0:ku1aeMble Pe3yJIbTaThl

I[ens: pazBuTHe Y y4aluxcs O3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH, UCCIIEIOBATEIBCKUX U
E)KCHepI/IMCHTaTOpCKI/IX HAaBBIKOB B X0O/IC peHIeHI/Iﬂ HpaKTI/I'-ICCKI/IX 3a4a49 U CaMOCTOSATCIBHOTO HpI/IO6peTeHI/I$I HOBBIX 3HaHI/II>'I

3agauun:

1. O6pa3oBaTeiibHBIE: CTOCOOCTBOBATH CAMOPEATH3AINY yIAIUXCs B U3yYCHUN KOHKPETHBIX TeM (PU3HKH, pa3BUBATh U MOAJIEPKUBATH TO3HABATEIBHBIN
UHTEPEC K U3YUCHHUIO PU3UKHU KaK HAYKH, 3HAKOMHUTh OOYUYAIOIIUXCSI C TIOCICTHIUMH JOCTHKCHUSIMA HAYKH Y TEXHUKH, HAYYHUTh PEIaTh 3a1a49K
HGCTaH)IapTHBIMI/I METOJaMHU, paBBI/IBaTI) HO3H3B&TCJ’IBHI)II7[ I/IHTCpeC HpI/I BBIITOJTHCHUHN 3KCHCpI/IMCHTaJ'IBHBIX I/ICCJ'ICJIOBaHI/Iﬁ C UCIIOJIBb30BaAHUCM
UH(OPMAIIMOHHBIX TEXHOJIOTHIA.

2. BOCHHTaTeJ'l])HI)Ie: BOCIIUTBIBATH Y6C)KI[6HHOCTI) B BOBMOXHOCTH ITO3HAHUS 3aKOHOB HpI/IpOI[I:I, B HCO6XOI[I/IMOCTI/I pa3YMHOF0 HUCITIOJIB30BAHUS
JOCTHKEHUI HayKU ¥ TEXHUKHU, BOCIIUTAHNE YBAKEHUS K TBOPIIaM HAyKH U TEXHHUKH, OTHOIICHHS K PU3UKE KaK K dJIEMEHTY 00IIeueI0BeuecKoi
KYJBbTYpBL.

3. PazBuBalomme: pa3BUBAaTh YMEHUS M HABBIKK OOYUJAIOMIMXCS CAMOCTOSITEIIFHO padOTaTh ¢ HAYIHO-TIOMYJIIPHOM JINTEpaTYpOi, YMEHUS PAKTUIECKA
OPUMEHSATH (PU3NYECKHE 3HaHUS B )KU3HU, € TBOPUECKUE CITIOCOOHOCTH, (OPMUPOBATH Y 00YHAIOIIUXCS aKTUBHOCTh M CAMOCTOSTEIIBHOCTB,
VMHUIIMATUBHOCTb, MIOBBIIIATH KYJIbTYPY.
O2xugaembie pe3yabTaThbl:
[Tocne n3ydenus: mporpaMMbl BHEYPOUHOH JiesiTenbHOCTH «Du3KKa B 3a/1a4axX U SKCIEPUMEHTaX» 00ydaronrecs:
» CHCTEMaTH3UPYIOT TEOPETHUYECKHE 3HAHUS M YMEHUS 110 PEIICHUIO CTaHAAPTHBIX, HECTAaHIAPTHBIX, TEXHUYECKUX M OJIMMITHATHBIX 337124
pa3IMYHBIMH METO/IaMU;



BbIpa0OTAIOT MHAUBUYAIbHBIN CTHIIb pelIeHns GU3NYECKUX 3a/1a4;

COBEPIICHCTBYIOT YMEHHUS Ha MPAKTHKE MOJIb30BAThCS MPUOOpaMH, TPOBOIUTH U3MEPEHHUS (PU3NUECKUX BEITHUNH (OTPEACIATh IIEHY JIeICHuS,
CHMMAaTh IIOKa3aHus, COOI0AaTh MPaBUIa TEXHUKH O0€30I1aCHOCTH);

HAay4aTcs MOJIb30BATHCS MPUOOPAMU, C KOTOPBIMH HE CTAIKHBAIOTCS Ha YPOKaX (PU3MKU B OCHOBHOM IIKOJIE;

pa3paboTaroT U CKOHCTPYHPYIOT MPHOOPHI M MOAEIH JUIS ITOCeAyIomei paboThl B KaOuHeTe (hU3HKH.
COBEPILICHCTBYIOT HaBbIKM MMCbMEHHOMN U YCTHOW pedM B IPOIEcCe HAITMCAHMsI UCCIIE0BATENbCKUX PA0OT, MHCTPYKIHMH K BBIIOJIHEHHBIM MOJAEIISAM
U ipubopam, pH BBICTYIUIEHUSAX Ha HAYYHO - IPAKTHUYECKUX KOHPEPEHUUAX PA3IUUYHbIX YPOBHEH.
OIIpeIeJIAT AajbHENIIee HallpaBIeHUe pa3BUTHs CBOMX CIIOCOOHOCTEH, chepy HayUHBIX HHTEPECOB, ONPEAEIATCS C BBIOOPOM JaibHENIIEro
00pa3zoBaTeNbHOr0 MapIIpyTa, AadbHEUIEro mpoQuis OOydeHUs B CTapiIeH IIKOJIE.
JIM4HOCTHBIE pe3y/IbTaThl
JIMYHOCTHBIMU pe3yabTaTaMy U3y4deHUs Kypca «DHU3MKa B 3a/1a4aX U IKCIIEPUMEHTaX» ABISETCS (DOPMUPOBAHHE CICAYIOUINX YMEHHIA:
» OmpenensaTs U BHICKa3bIBaTh MO PYKOBOJICTBOM I1€Aarora caMble OOIIKe IS BCEX JIIO/IeH MpaBuiia MMOBEACHUS IIPH COTPYJHHYECTBE (ITHUECKHUE
HOPMBI).
» B npemioskeHHBIX MeAaroroM CUTyaluusx OOIEHHs 1 COTPYIHIUYECTBA, ONMPAsCh HA OOLIHE s BCEX MpaBHiia MOBEACHUS, AeIaTh BEIOOp, IpH
HNOJJIEP)KKE APYTUX YIACTHUKOB IPYIIBI U €1arora, Kak NOCTYIHTb.
» CpencTBoM JOCTHXKEHHS 3THX PE3YJIBTATOB CIIY>KUT OpraHU3alysl ITApHO-TPYIIIOBOH pabOTHI.
- KpUTUYECKOE OTHOLIEHHE K NHDOPMALIUU U U30MPATENbHOCTh €€ BOCIIPUSTHS;
- OCMBICJIEHHE MOTHBOB CBOUX JIEHCTBUH NP BBINOJIHEHNUHN 33JaHUI;
- pa3BUTHE JTI0003HATEIBHOCTH, COOOPA3UTENILHOCTH MIPH BBIIIOJHEHUH pa3HOOOPa3HBIX 3aJaHUM TPOOJIEMHOTO U 3BPUCTHUECKOTO XapaKTepa;
- pa3BUTHE BHUMATEJIBHOCTH, HACTOWYUBOCTH, LIEJICYCTPEMIIEHHOCTH, YMEHUSI IPEOI0JIEBATH TPYAHOCTH;
- pa3BUTHE CAaMOCTOSITEILHOCTH CYKICHHH, HE3aBUCUMOCTH U HECTaH/IapPTHOCTU MBILUICHUS;
- BOCIIUTaHNE YyBCTBA CIIPaBEAJIMBOCTH, OTBETCTBEHHOCTH;
MertanpeameTHble pe3yJbTaThl:
PerynaruBHble yHUBEpCaIbHbIE YU€OHbBIE TEHCTBUS:
» Onpenensats 1 GOPMYITHPOBATH IIEITh ACATEIHHOCTH HA 3aHSATHH.
» IlporoBapuBaTh MOCIIEAOBATEIFHOCTh ICHCTBHIA HAa 3aHATHH.
» YUuTbCs BBICKa3bIBaTh CBOE MPEIOIOKEHHE (BEPCUIO) HAa OCHOBE PaOOTHI C MILTIOCTpAIHeH yueOHuKa.
» Yuutecs paboTaTh MO MPEIIOKEHHOMY YUUTEIIEM IIJIaHy.
CpenctBoM (GOpMHUPOBAHUS ATUX JIEHCTBUN CITYKUT TEXHOJIOTUS MPOOIEMHOT0 JMajiora Ha 3Tane U3y4eHusl HOBOr0 MaTepHalia.
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» YUHUTbCS OTIMYATh BEPHOE BBHIIIOJIHEHHOE 33]aHUE OT HEBEPHOTO.

> YYUTBCSI COBMECTHO C YUUTCIIEM U APYTMMHU YUCHUKAMU JaBaTb SMOIHOHAJIbHYIO OLICHKY ACATCIbHOCTU HA 3aHATUU.
CpenctBoM pOpMHUPOBaHHUS ITUX ACHCTBUI CITY’)KUT TEXHOJIOTHS OLICHUBAHUS 00pa30BaTEIbHBIX TOCTIKCHUH (Yy4eOHBIX yCIIEXOB).
IMo3HaBaTe/IbHbIE YHHBepPCAIbHbIe yueOHbIe AeilicTBUA:
OpHueHTUPOBATHCS B CBOCH CHCTEME 3HAHHWI: OTJIMYATh HOBOE OT YK€ U3BECTHOTO C TOMOIIBIO YUUTEIIS.
Jlenatb mpeaBapuTeNbHBINA 0OTOOP HCTOYHUKOB HH(POPMALIMU: OPUEHTHPOBATHCS B YUeOHHUKE (HA pa3BOPOTE, B OTJIABJICHUH, B CIIOBApE).
JloOBIBaTh HOBBIE 3HAHUS: HAXOUTH OTBETHI HA BOIIPOCHI, HCIIONIB3YsI YUeOHUK, CBOW )KU3HEHHBIN OTIBIT M HHPOPMAIIHIO, TIOJyYEHHYIO Ha YPOKE.
[lepepabaTbIBaTh MOTy4YEeHHYIO HH(POPMALIUIO: I€IaTh BEIBOABI B PE3yIbTaTe COBMECTHON pabOThI KOJUIEKTHBA.
[TepepabaThIBaTh MOMYYSCHHYIO HHPOPMAIIHIO: CPABHUBATH U KIACCH(PUIIPOBATD.
[Tpeobpa3oBeIBaTE HHPOPMAITUIO U3 OJHON (POPMBI B APYTYIO: COCTABIIATH (DU3MUECKHUE PACCKA3bI U 33]Ia4H Ha OCHOBE MPOCTCHIINX (PH3UICCKIX
Mozesel (MIpeMeTHBIX, PUCYHKOB, CXeMaTHYECKUX PHUCYHKOB, CXEM); HAXOAUTH U (POPMYIUPOBATH PEIICHUE 3a/1a4U C IOMOUIBIO IPOCTEHIIIX
Mojzese (MpeMETHBIX, PUCYHKOB, CXeMAaTHYECKUX PHUCYHKOB, CXEM).
CpenctBoM (OpMHUPOBAHUS 3TUX JCHCTBUIN CITYKHUT yueOHBIM MaTepuall U 3aJlaHusl, ODUCHTHPOBAHHbBIC HA JINHUYU Pa3BUTHs CPEJICTBAMU IIPEMETA.
KoMMyHUKAaTHBHBbIE YHHBepcaIbHbIe Y4eOHbIe JelcCTBHUA:
- YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3pEHHS Ha BEIOOP OCHOBAHUI M KPUTEPHEB NPU BBIICICHUH NPU3HAKOB, CPABHEHUHU M KJIaCCU(PHUKALIUH
00BEKTOB;
- YMEHHE BBICIYIINBATh COOECETHUKA Y BECTH JHUAJIOT;
- CIIOCOOHOCTD MMprU3HaBaTh BO3MOKHOCTh CYHIECCTBOBAHUA PA3JIMYHBIX TOYCK 3pCHUA U IIpaBa KaXXJA0ro MMETh CBOIO TOUKY 3pCHHA,

- YMEHUE MJIAaHUPOBATh Y4eOHOE COTPYAHUYECTBO C MIEIaroroM U CBEPCTHUKAMMU: OMPEAEIATh HeNid, QYHKIUI y4acTHUKOB, CIIOCOOOB B3aUMOJICHCTBHS;

- YMCHHC OCYIICCTBJIATH IOCTAHOBKY BOIIPOCOB: MHUITHATHUBHOC COTPYAHHUYICCTBO B ITIOMCKE U c6ope HHq)OpMaHHH;

- YMEHUE pa3peniarb KOHQIUKTHI: BBISIBICHUE, UACHTU(UKALMS TPOOIIEMBI, TTOUCK U OIIEHKA albTEPHATUBHBIX CIOCOOOB pa3pelieHns KOH(IINKTa,

NPUHSATHE PEIICHHUS U €TO peai3allns;

- YMEHHUE YIPaBJIATh [TOBEJICHHEM apTHEpa: KOHTPOJIb, KOPPEKIIKS, OLEHKA €ro AeHCTBHIH;

- YMCHHC C HOCTaTOHHOﬁ MMOJTHOTOM ¥ TOYHOCTBIO BBIPpAXKAaTb CBOU MBICJIM B COOTBCTCTBHHU C 3aJa4aMUi U YCIIOBUAMH KOMMYHHKAIIUN;

- BJIaJIeHHE€ MOHOJIOTUYECKOHN M IMAJIOTHUecKoi (hopMaMu peyH.

KoMnereHTHOCTHEIHN noaxoa peajin3aiuru MporpaMmal MO3BOJISACT OCYIIECTBUTD
dbopMupoBaHKEe Y 0O0YJAIOIIETOCS KaK JMIHOCTHBIX, TaK U MPOPECCHOHATBHO- OPUEHTHPOBAHHBIX KOMIIETEHITUHN Yepe3 UCTOIb3yeMble (POPMBI U METOIbI
00y4yeHHMsl, HalleJICHHOCTh Ha MPAKTUYECKHE PE3YIbTaTHI.
B niporiecce 00ydeHus mo mporpamMMe y o0ydaromerocsi QOpMHPYIOTCS YHUBEPCATbHBIE KOMIIETCHITUH:
- HAJINYHME BBICOKOTO MTO3HABATEIBHOTO MHTEPECa;

YV VYY

vV VYV V¥V



- YMEHHUE OPUEHTHPOBATHCS B MH()OPMALTMOHHOM IIPOCTPAHCTBE, IPOJYKTUBHO UCIOIb30BATh TEXHUUECKYIO JIUTEPATYPY Ul OUCKA CIIOKHBIX
peueHui;
- YMEHHUE CTaBUTh BOIIPOCHI, CBA3aHHBIE C TEMOW IIPOEKTa, BbIOOp Hanbosee 3(pHEeKTUBHBIX PELICHUH 3a/jay B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;
- HUINYHE KPUTUYECKOTO MBIIIIJICHHUS;
- IPOSIBJIEHUE TEXHUUYECKOI'O MBIIIJICHHS], I03HABAaTEIIbHON JEATENbHOCTH, TBOPUECKON MHULIMATUBbI, CAMOCTOATEIbHOCTH;
- CIOCOOHOCTH TBOPUYECKH pEIIaTh TBOPUYECKHE 33/1auu;

- TOTOBHOCTb U CIIOCOOHOCTh IPUMEHEHHS TEOPETUUECKUX 3HAaHUH

- CIOCOOHOCTH MPAaBMIIBHO OPTaHNU30BBIBATH pab0vyee MECTO U BPEMs JJIsl TOCTHIKEHHS MTOCTABICHHBIX LIEJICH;

[TpeameTHble KOMIIETEHIIUN

oOyyJaromnuecs JOJIKHbI 3HATh:

- IpaBuiIa 6€30MacHOrO MOJIb30BAHUS HHCTPYMEHTAMU U 000py/I0BaHUEM;

- KOHCTPYKTUBHBIE 0COOCHHOCTH Pa3IMYHBIX TPUBOIOB M JATYUKOB U (PU3NUECKUE 3aKOHBI, JISKAIINE B OCHOBE MX (YHKIIMOHUPOBAHUS;

B pesynbrare ocBoeHUs MPOrpaMMBbl, 00yUaroIUecs TOJKHbI YMETh:

- co0II01aTh TEXHUKY 0€3011aCHOCTH;

- COCTaBUTH IUIaH MPOEKTA, BKIIKOYasi: BEIOOP TEMBbI; aHAJIN3 IPEIMETHOM 001acTH; pa3oueHue 3ajau Ha 03a/1a4H;

- UCTIOJIH30BAaTh OCHOBHBIC AITOPUTMUYECKHE KOHCTPYKLIUH JUTsl PEILICHHS 33124,

- IOCTPOUTH KOMIIO3ULIUIO;

- IPUMEHSTH MOJTy4YSHHBIE 3HAHUS B TIPAKTUYECKON TSI TETbHOCTH;

1.3. Coaeprxanue nporpaMmbl
Y4eOHblii J1aH

Non/n | Hazeanue pazdena, memol Konuuecmeo uacos Dopma
Bcezo Teopua | Ilpakmuxka | ammecmayuu,

KOHmMPOns

1 Orntuka 24 10 14 B3aumokoHTpOIIB,
CaMOKOHTPOJb.
TectupoBanue

2 MexaHuueckue BIEHUS. 36 14 22 B3aumMoKoHTpOIIB,
CaMOKOHTPOJIb.
TectupoBanue

3 MonexynspHas Guznuka 15 5 10 B3anmokoHTpOIIB,




CaMOKOHTPOJIb.
TectupoBanue

4 DIIeKTpOMAarHuTHBIC sIBJICHUS | 24 7 17 B3anMokoHTpOJIB,
CaMOKOHTPOJb.
TectupoBanue

Coaep:xkaHue y4ye0HOro mjiana
1. Onruka
1.1 Teopus

DJeMeHThl TeOMETPUUYECKON ONTUKU: 3aKOHbI reoMeTpudeckoil ontuku. Ilnockoe 3epkano. Uurepdepennus ceera. ludpakuus ceera. Judpakunonnas
pewérka. Jlucnepcus cera. JIunza. @okycHoe paccTosiHue JUH3bL. [71a3 Kak onTuyeckas cucreMa. Onrudeckue npudopsl.

1.2 lIpakTnka

JlaGopaTopHblie padoThI

Omnpenenenue nokasarens npenomieHus crexiaa Nel

N3mepenue GpoKycHOTro pacCTOSIHUSI U ONITHYECKOM CHIIbl coOuparoiei auH3bl Ne2

[Tonyuenue n300pakeHH pa3IMuYHOTO THUIIA C TIOMOLILI0 cOOMparomieit JInH3bl No3.

N3mepenue GpoKyCHOTO pacCTOSIHUS U ONTHYECKOM CHIIbI pacceuBaroiiei JInH3bl Ned

[Tonydenue cnexTpa U3JIydyeHus: CBETOIMO0/1a IPU MOMOLIH TU(pakinOHHON pemeETKU NeS

Nzrorosnenue teneckomna Neb

2.MexaHu4ecKHe siBJIEHHA.

2.1 Teopus

Craruka u runpocraruka: [Ipocteie Mmexanusmebl. JlaBnenne. Atmoceproe gasienue. 3akon [lackans. 3akon Apxumena.

Kunemaruka Mexannueckoro asrxeHus: Mexannueckoe asmxenue. [1yrs. [lepememenue. Ckopocts. Yckopenue. [IBuKeHHE IO OKPYKHOCTH
3aKOHBI JUHAMUKH.

Wuepuus. Iepssiii 3akoH Hetotona. Bzaumonericteue ten. Macca. Cuna. Cnoxxenue cuit. Bropoii 3akon Herotona. Tpetnii 3akon HeroTona
Cunsl B mpupoe.

Cuna ynpyroctu. Cuna tpenusi. Cuna tsoxkectu. CBoOoJHOE MajieHre. 3aKOH BCEMUPHOTO TATOTEHUS

3aKOHBI COXPAHEHMS.

Nmnynse Tena. 3akoH coxpaHeHus uMItysbca tena. Pabora. MomHocts. KoadduimenT nonesnoro aeiictsus. DHeprus. 3aKoH COXpaHEHUS! MEX aHUUECKOM
SHEpPTUHU.



2.2 TlpakTuka

JlaboparopHbie padoThl

N3mepenne yckopeHus cBOOOIHOTO najaeHus No7

Omnpenenenne kodhduimeHTa TPEHUS MPU PABHOMEPHOM JIBFIKEHUU TI0 HAKJIOHHOH T1ocKocTH No§
Omnpenenenne kordduimeHTa TpeHUs NP PaBHOMEPHOM JIBHKEHUHU IO TOPU3OHTATIBLHOM MOBEepXHOCTH Ne9
HccnenoBanue 3aBUCMMOCTH YCKOPEHUS OT yIJla HakJIoHA miockocTy Nel(

OrnpezenieHne nepruoaa U 4acCToThl KojeOaHuii mpy>XMHHOTO MasiTHUKa Nel |

3. Moaekyasipaas ¢pusuka

3.1 Teopus

Crpoenue BeriecTBa. TemioBoe IBUKEHHE aTOMOB U MOJIeKyIl. bpoyHoBckoe asmkenue. Auddysus. Bzaumoaeictsue yactui Bemectsa. Mojenu
CTPOEHHUS ra30B, )KUJIKOCTEN U TBEPABIX Tell. TeroBoe paBHOBecue. Temneparypa. CBsA3b TEMIIEPaTypbl CO CKOPOCTHIO XaOTUYHOI'O ABMXKEHUS YaCTHII.
3aBUCUMOCTb JIaBJICHUS OT TeMIIepaTypsl U 00béMa. BHyTpenHsas sHeprus. Pabora u Teruonepenada kak cnocoObl U3MEHEHUS] BHYTPEHHEH SHEPTUu Teja
Buasl Teronepenaun: TEIIONPOBOIHOCTh, KOHBEKIMSA, U3aydeHrne. Koau4ecTBO TEIIoThL. Y eNIbHAs TEINIOEMKOCTh

3.2 IIpakTuka

JlabopaTropHbie padoThl

Omnpenenenue yneabHON TEIUIOTHI IUIABJIECHUS KPUCTAIUIMYECKOTo Tena Nel2

N3yuenue 3akoHOMepHOCTEHN HcniapeHus xkuakoctei Nel3

N3yueHne 3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPaTyphl B COCY/IE MOCTOSTHHOro 00béMa Nel4

N3yuenune 3aBUCUMOCTH JaBJICHHS T'a3a OT 00bEMa MpHU MOCTOSTHHOM TemriepaType NelS

4.971eKTPOMATHUTHBIC SBJICHUS

4.1.teopusi. CtaTu4ecKoe IEKTPUUECTBO. DNEeKTpu3anus Tei. /IBa Buaa anekTpuyeckux 3apsa10B. Bzaumoneiictue 3aps10B. 3aKOH COXpaHEHUS
INEKTPUYECKOTO 3apsia. JINEKTPUUYECKOE 1ToJie. J[elicTBHE DIIEKTPUYECKOTO MOJI Ha DIIEKTPUUECKHE 3apsi /bl

[TocTosinubIi anexTpuueckuit Tok. Cuna Toka. Hanmpspkenne. Dnektpuyeckoe conpoTusieHre. 3akoH Oma. PaboTa 1 MOIIHOCTD 37€KTPUUYECKOTO TOKA.
3akoH Jxoynsa —Jlenna.

Marnetusm. OnbiT Opcrena. MarautHoe nose Toka. BzaumoselictBue MaruuToB. /{eficTBHE MArHUTHOTO MOJIE HA POBOJIHUK C TOKOM.
OnextpoMarauTHas uHAyKuus. Oneitel apanes. [lepemennsiit Tok. Tpancdopmarop.

4.2 IlpakTuka

JlaGopaTtopHbie padoThI

W3mepenune cuibl TOKa ¢ momoltibio ocruiuiorpada Nel6



N3yueHue 3aBUCUMOCTH CONIPOTUBJIEHUS IPOBOJIA OT €ro JUIMHBI U ILIOIIAM ITonepedHoro ceyeHus: Nel7
N3yuenue pacnpeneneHus TOKOB B LIETIH C MapauIeIbHBIM U TOCIIeI0OBAaTEIbHBIM coequHenneM Nel§
N3ydenune CBOKMCTB MOJIYNPOBOIHUKOBOTO aroia Nel9

N3yuenue 3aBucuMocTy cuiibl AMIiepa oT cuiibl Toka Ne20

N3ydenue 31eKTpOMarHuTHOM HHAYKIUK C IOMOILBIO JBYX KAaTyIIEK MHIYKTUBHOCTH No2 1
HaburoieHune 351eKTpoOMarHuTHONW MHAYKLUHU € TIOMOILBIO IOCTOSIHHOTO Maruurta Ne2?2

N3yuenue tpanchopmaropa Ne23

N3yuenrne MarHuTHOTO TOJIA HAa OCH Katyiiek ['enbmrosnbia Ne24

2.KoMIieKc OpraHu3aiuoHHO - MeIaroru4ecKnx ycJaoBuil
2.1. KanenaapHblii y4eOHbIH rpaguk

No | Mecsanr | Uu | Bpems ®opm | Kon | Tema 3ansTus Mecto ®opma
i/ CJIO | MPOBENIEH | a nyec MPOBENIE | KOHTPOJIS
1| us 3aHAT | TBO HUS
us 4aco
B
1 ceHTsioO | 6 14%-17% |ounas | 3 3aKOHEBI K. 13
pb reOMETPUUYECKON
onTuku. Pemenue
3a1a4
Omnpenenenne
MOoKa3aTes
MPETOMIIEHUS
crekisa Nel
2 13 | 14%-17% 3 Jlunza. ®okycuoe | K. 13
paccrosiHue
JMH3bI. Pemenne
3anad. M3mepenue
(hokycHOTO




paccTosiHUA U
OITHYECKOI CHIIBI
coOuparomex.
JAH3EI No2

20

14%.17%

[Tonyuenue
M300paKeHUA
Pa3IMYHOTO THIA C
ITOMOIILIO0
cobuparomei
JH3BI Ne3,

.13

27

14%-17%

H3mepenne
(dhoxycHOTO
paccTosiHUA U
ONTHYECKON CHIIBI
paccenBaronen
mrH36l Ned

.13

OKTSIOp

WnTepdepenius
ceta. [ludppaxmus
csera. Jlucnepcus
cBeTa

.13

11

14%-17%

JudpakimonHas
pemérka. Pemenune
3ajau.

. 13

18

14%-17%

ITonyyenue
CTIeKTpa
U3ITy4YEeHUs
CBETOAMO/1a TIPU
MTOMOTIIN
T(QpaKIUOHHON
pemérku No5

. 13

10



25

14%.17%

OnTtnyeckue
pUOOPBHI.
Usrorosnenne
teneckona Ne6

K.13

HOSIOPb

Mexanndeckoe
nBrxeHue. [1yTs.
[Tepemenienue.
CkopocCTb.
Yckopenue
Pemenne 3amad.

10

15

JIBH>KEHHUE IO
OKPYKHOCTH.
N3yuenue
BpAILIATEIIBHOTO
JIBM>KEHUS 110
OKPY>KHOCTH

11

22

WNuepuus. Ileporit
3aKkoH HproToHa.
BzaumopeiictBue
ten. Macca. Cuina.
CrnoxxeHue cuil.
Bropoii 3akoH
Herorona. Tperuit
3aKkoH HproToHa
Pemenue 3amau

12

29

. Onpenenenue
kod¢dunrenta
TPEHHUs IPU
pPaBHOMEPHOM
ABHUXKCHUU I10

11



HaKJIOHHOH
m1ockocTd Ne§

13

nexaop

Hccnenosanue
3aBHUCUMOCTH
YCKOPEHHS OT yTIJia
HaKJIOHA
miockocT NelO

14

13

Cuiel B ipupoe.
Cuna ynpyrocru.
Cuna tpenus. Cuiia
TSHKECTH.
CBoOojgHOE
najgeHue. 3aKoH
BCEMHUPHOTO
TATOTEHUS
Pemenue 3agau

15

20

Onpenenenue
koa¢pdunrenHTa
TPEHUs Npu
pPaBHOMEPHOM
JIBM>KEHUH 110
TOPU30HTAIIBHOU
noBepxHoCTU Ne9

16

27

N3mepenune
YCKOPEHUS
CcBOOOIHOTO
nageHus No7

17

SIHBAPb

17

Nmnynsc Tena.
3aKOH COXpaHEHHUs

12



UMITyJIbca TeJa.
Pemenue 3amad.
HUsmenenue
MMITyJIbCa TeNa MOoJ
JICHCTBUEM CHIIBL.

18

24

Pa6ora.
MOIITHOCTB.
Koaddurment
IIOJIE3HOT'O
IEUCTBUSL.

19

31

DHeprus. 3aKoH
COXpaHEHUS
MEXaHUYECKOM
SHEPIrUU.

20

deBpan

Onpenenenue
MepUo/Ia U YaCTOTHI
Konebanuit
MPY>KUHHOTO
masTHuka Nell

21

14

Crtpoenue
BELIECTBA.
Tennosoe
JIBM)KEHHE aTOMOB
U MOJIEKYIL.
bpoyHnoBckoe
TIBYKEHUE.
Huddysus.
BzanmoneiictBue
4acTHIl BEIECTBA.

13



Mojenu cTpoeHus
ra3oB, >KHUIKOCTSH
U TBEPJIBIX TEIL.
Habmonenue
OpOYHOBCKOTO
JIBUKECHUS.

22

21

TenmoBoe
paBHOBECHE.
Temneparypa.
CBs13b
TEMIIEPATYPHI CO
CKOPOCTBIO
Xa0TUYHOT'O
JIBHKEHHUS YaCTHII.
3aBUCHMOCTD
JaBJIEHHS OT
TEMIIEPATYPHI U
o0béma. M3ydenue
3aBHCHUMOCTHU
JIaBJICHUS Ta3a OT
o0BbEMa npu
MOCTOSIHHOM
temneparype Nel5

23

28

BuyTtpenuss
sHeprus. Pabora u
TEIUIonepeada Kak
CIOCOObI
N3MEHEHHUS
BHYTPEHHEHN

14



SHEPIHuH Tela
Bunabr
TEeIJIONepeIaun:
TEIJIONPOBOAHOCTD
, KOHBEKIIMS,
W3JIy4ECHUE.
Nzyuenue
3aKOHOMEPHOCTEN
HCIIapeHus
xuakoctent Nel3

24

MapT

KommuectBo
TEIUIOTHI.

VY enpHas
TEILIOEMKOCTD
Onpenenenue
YAEIbHOM TEITOThI
TUIaBJICHHS
KPUCTAJUTUYECKOTO
tena Nel2

25

14

N3yuenne
3aBHCUMOCTH
JIaBJICHUS Ta3a OT
TEMIEPaTyphl B
cocyjie
IMOCTOSTHHOTO
00néma Nel4

26

21

Crarnueckoe
AIEKTPUIECTBO.
DnekTpu3anus Teml.
JIBa Buna

15



AIEKTPUICCKUX
3apsJIoB.
BsaumogeiictBue
3aps/10B. 3aKOH
COXpaHEHUs
3IEKTPUUYECKOTO
3apsa.
DNeKTpUYecKoe
noue. [eiictBue
AIEKTPUIECKOTO
oJIs Ha
AIEKTPUUYECKHUE
3apsnbl Penenue
3a/1a4.

27

28

[TocTosaHHBII
BJIEKTPUYECKUI
ToK. Cuiia Toka.
Hanpsixenne.
DnexTpuyeckoe
COTIPOTHUBJIICHUE.
3akoH Oma.
H3mepenne cuibl
TOKa C TOMOILIbIO
ocmmiorpaga
Nel6

N3yuenne
3aBUCUMOCTH
COTIPOTHBIICHUS
MPOBOJIA OT €Tr0
JUTMHBI U TTOTIA TN

16



MONIEPEYHOTO
ceuenus Nel7

28

arpeib

11

Nzyuenue
pacrpeeneHus
TOKOB B LIENH C
napajuieIbHbIM U
MOCJIEN0BATENLHBI
M COCAUHCHHUEM
Nel8

Pabora u
MOIIIHOCTD
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoynsa —Jlenua

29

18

Maruetn3m. OnbBIT
Opcrena.
MarsuTtHoOe I10JIe
TOKA.
BzaumopeiicTBue
MarHuTOB.
N3yuenne
MarHUTHOTO MHOJIS
Ha OCH KaTyIIeK
T'enemromnema Ne24
[erictBue
MarHUTHOTO MHOJIS
Ha MTPOBOJTHUK C
TOKOM. M3y4yeHue
3aBHCHMOCTH CHJIbI

17



Awmrepa oT CUIIbI
Toka Ne20

30

25

DneKTpoMarHuTHa
Sl MHTYKIIHSL.
OnsiTel Dapajes.
Nzyuenue
3JIEKTPOMATrHUTHOMN
WHYKIIHH C
IIOMOIIIBIO ABYX
KaTyIek
UHAYKTHBHOCTHU

Ne21

31

Man

IIepemeHHBIH TOK.
N3yuenue
Tparcdopmaropa
Ne23

32

16

DNeKTpUUeCKU
TOK B
MOJTYTIPOBOTHUKAX.
[TonynpoBoAHHKOB
BIH TUOJI.
N3yuenue cBoicTB
TIOJTYTIPOBOTHUKOB
oro anoja Nel9

33

23

Beimpsimurens
IIEPEMEHHOTO TOKA.

2.2. YcoBus peanu3anuy NporpaMmbl

18



[Hudposas nadopatopust TP mo ¢pusuke (yueHnueckas)

e  MynbTHAATYHUK

HaGop neraneit koHCTpyKTOpa

Ananrep USB Bluetooth
CereBoe 3apsiiHOE yCTPOHCTBO
2.3. ®opmbl aTTECTAIUM

becnipoBoHOM MOTYJIb CONPSIAKEHUSI MYJIBTHIATYHUKA
[Mudposoii ocumutorpadguIecKuil TaTINK HAPSHKECHUS
KomruiekT 351eMEeHTOB 1Sl OIBITOB IO MEXAaHUKE
KoMmruiekT 351eMEeHTOB 1Sl OIIBITOB MO 3JIEKTPUUYECTBY

MOI[YJ'IB reueparop I_II/I(prBBIX 1 aHAJIO0I'OBBIX CUI'HAJIOB

(I)OpMaMI/I aTTeCTaluU ABJIAKTCA: TCCTUPOBAHUC.

2.4. OnleHOYHbIE MATEPHAJIbI

ITokazarenu kauectBa peasmzanuu JJOOIT

Metoauku

1. Teoperudeckast HIOArOTOBKA peOCHKA:

1.1TeopeTuyeckue 3HaHUSI IO OCHOBHBIM
pazzenaM yueOHO-TeMaTH4eCKOro IlaHa

BXO,I[HOC TECTUPOBAHUEC, IIPOMEIKYTOUHAS,
HUTOTrOBaA aTTCCTallMd, KOHTPOJIbHBIC CPC3bI

1.2.Bnagenue cnenuanbHON TEPMUHOIOTHEN

TectupoBanue

2.IlpakTuyeckas NOAroTOBKa peOeHKa

2.1. IlpakTnyeckue yMeHus U HaBBIKH,
IpelyCMOTPEHHbIE IPOTrpaMMoi

HpaKTI/I‘leCKI/Ie 3aHATUA, TCXHUYCCKUEC 3a4CThI

2.2.Bnasenue crienuanbHbIM 000pYA0BaHUEM

HpaKTI/I‘leCKI/Ie 3aHATHUA, TCXHHYCCKHUC 3a4YCThI

2.3. TBOpuUeCKHE HaBbIKU

Ha6J'II-O,Z[eHI/I€ ,JPAKTUYCCKUEC, KOHKYPCHBIC U
MPE3CHTAIMOHHBIC 3aHATHA

3.00meyueOHbIe HABBIKK PEOCHKA

3.1.YMmenue noadupars 1 aHAIN3UPOBAThH
UHPOPMAIIHIO U3 PA3TUYHBIX HCTOYHUKOB

TBopueckue 3a7aHus 0 TEOPUH,
pedepaTuBHBIE KOHCIIEKTHI, coOeceI0BaHNe

19



3.2.YMeHue oCcyiiecTBIsATh

U CCJIEI0BATEIbCKYIO Pa0OTy (MHcaTh
pedepatsl, TPOBOAUTH CAMOCTOSTEIbHbBIC
y4eOHBIC UCCIICIOBAHMS)

TBopueckue 3a1aHus [0 TEOPUH,
pedepaTuBHBIE KOHCIIEKTHI, COOECEeI0OBaHME

4.Y4e0HO-KOMMYHUKATUBHBIC YMEHUS

4.1.YmeHue ciaymarh U CblIIaTh [earora Habmronenue
4.2.YMeHne KOHCTPYKTUBHO O0IIAThCs CO Habmronenune
CBEPCTHUKAMHU

5.Y4eOHO-opraHn3allMOHHbIE YMEHUS

5.1.YMeHue opranu3oBatb cBo€ pabouee Habmronenune
MECTO

5.2.HaBbIku co0JIIOICHUS B TIpOLIecce HaGmonenue
JIeSITeIbHOCTH TPABUI 0€30M1aCHOCTH

5.3.YMeHue akKypaTHO BBIIIOJIHATH paboTy Habmronenune

2.5. MeTonnueckne MaTepuaJibl
Metonbl 00yueHus:

CnoBecHbIi

Harmsaaaeri
OOBACHUTENBHO-MILTIOCTPATUBHBIN
PenpoaykTuBHBII
YacTUYHO-TIOMCKOBBII
HccnenoBarenbekuit

Hrposou

JINCKYCCUOHHBIN

®opMBbI OPraHu3aluy 00pa3oBaATEJILHOMN 1eATeJbHOCTH:

NunuBunyanbHas
e nauBuayanpHO-rpyNmnoBas




e [’pynnoBas
e [IpakTuueckoe 3aHsTHE
e becena
IMegarornyeckue TeXHOJIOTUM:
e TexHOJIOTHS TPYNIIOBOTO O0yUEHUS
o Texuonorus nudhepeHIUPOBAHHOTO 00yUCHUS
e 3n0poBbecOeperaroas TeXHOIOTHs

JAupakTnyeckne MaTepuasbl:

e PasnaTouHble MaTepUabl

e Uucrpykunu
2.6. UnpopManmoHHO — MeTOAUYECKOE ODecTIieueHne
1. BHeypouHas AeATeNbHOCTh MIKOJIBHUKOB. MeToIu4ecKuii KOHCTPYKTOP: mocooue ais yuurens/ [1.B. I'puropses, [1.B. Cremanos. — M.: [IpocBemienue,
2011. — 223 c. -. (CtanaapTsl BTOPOTO MOKOJICHHS).
2. BHeypouHas AeqaTenbHOCTb. [[puMepHBIii TUIaH BHEYPOUHOW AATEIBHOCTH B OCHOBHOH miKkoiie: mocooue as yuurens/. B.I1. Crenanos, I.B. ['puropses
— M.: Ilpoceemenne, 2018. — 200 c. -. (CtaHmapThl BTOPOTO MOKOJICHHUS ).
3. Paboune nporpammbl. dusuka. 7-9 kiaccel: yuedbHo-MeToanuyeckoe nocooue/coct. E.H. Tuxonosa.- M.:/Ipoda, 2013.-398 c.
4. 3anumarenbHas ¢usuka. [lepensman SI.M. — M. : Hayka, 1972.
5. Xouy 6bTh Kynmubunbsim. Onsmanckuii 1.1, — M. : PUL] MK/, 2002.
6. ®usuka 1 yBineueHHbIX. Kubanpuenko A.S., Kubansuenko M.A.— PoctoB H//l. : «@enukcy, 2005.
7. Kak ctaTp yueHbIM. 3aHsaTHs 110 Pu3nke aiis crapiiekinaccHukoB. A.B. Xyropckuii, JI.LH. Xyropckuit, U1.C. Macnos. — M. : I'noGyc, 2008.
8. dpoHTanbHBIE TabOpaTOpHbIE 3aHATHA 1O (u3uke B 7-11 kiaccax obmeoOpa3oBaTenbHbIX yupekaeHuit: Kuura ans yaurens./non pea. B.A. Byposa,
I''.T". Hukugopona. — M. : IIpocsemienue, 1996.

9 denepanabHBIN roCy1apCTBEHHBIN 00pa3oBaTeIbHBIN cTaHAapT [DNeKTpoHHbBIN pecypce]. — Pexxum noctyna: http://standart.edu/catalog.aspx?Catalog=227
9. Caiitr MunuctepcTBa oopasoBanus u Hayku Poccuiickoit @enepannn// opumanbHelii caidT. — Pesxxum goctymna: http://muno6praayku.pd/ 10.
Metoanueckas ciayx6a. M3natensctBo « BMHOM. Jlabopatopust 3HaHui» [DnekTpoHHbiii pecypc]. — Pexum goctyna: http://metodist.lbz.ru/

10. Urposas mporpamma Ha nucke «Jlpakoia u 3aHumarenbHas Gusznuka» [DIeKTpoHHbIH pecypc]. — Pexxum nocrymna: http:// www.media 2000.ru//

11. Pa3BuBaromne 3J1€KTPOHHBIE UTPBI «Y MHUKH — H3ydaeM IUTaHETY» [DIeKTpoHHbIi pecypc]. — Pexum goctyma: http:// www.russobit-m.ru//

12. ABropckas macrepckas (http://metodist.lbz.ru).
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13. Anroputmsl pemieHus 3aaad no ¢usuke: festivai.lseptember.ru/articles/310656
14. ®opmupoBaHue yMeHHIA ydanuxcs pemath Gpuzndeckue 3agaun: revolution. allbest. ru/physics/00008858 0. html
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