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HOACHUTEJBbHASA 3AIIUCKA
[Iporpamma cocTaBiieHa Ha OCHOBE aBTOPCKOW paboueid mporpammbl A.B.Illartanunoit «Mocksa.
ITpocsemenue, 2017r.». JlanHast mporpamma peanu3yercsl pu UCIONb30BaHUN yuyeOHUKOB «Pusuka 10,11»
muann «Knaccuueckui kype» aptopoB: I'.S.Mskume, b.b.byxosnes, H.H.Corckuii, B. M. Yapyrun / I[lon
pen. H.A.TlapdenTtseBoii u pazpaboTaHa B COOTBETCTBUU:
v ®enepanbHOro  rOCYJapcTBEHHOTO  00pa30BaTeNbHOTO — CTaHAAapTa  CpefHero obmiero oOpa3oBaHMs

(yrBepxknen mpukazom MuHoOpHayku Poccum Ne 413 ot 17 mas 2012 roga) ¢ u3MEeHEHUSIMH W TOTIONHEHHUSMHU OT:
29 nexabps 2014 r., 31 nexabpst 2015 r., 7 urons 2017 r.

HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOIIMKA JUIS €CTECTBEHHO-HAYYHBIX MPEIMETOB,
MOCKOJIBKY (DM3UYECKUE 3aKOHBI, JISKAIUE B OCHOBE MHUPO3JIaHMsI, SIBJISIOTCS OCHOBOW COJIEP)KaHMS KYpPCOB
XUMHUH, OWojoruu, reorpadpuu u acTpoHoMuu. DU3KWKa BOOPYKAET MIKOJIHLHUKOB HAyYHBIM METOJIOM II0-
3HAHMS, TTO3BOJISIOIIUM TI0JIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHPE.

OCo0eHHOCTSIMM M3J102KEeHHSI COJePKAHUS Kypca SIBJISIOTCS:
* E©IMHCTBO M B3aMMOCBSI3b BCEX pAa3/IeJIOB KaK pe3yJbTaT IOCIEAOBATEIbHOW JACTaIM3alMU TPU
W3YYCHUU CTPYKTYpBI BemiecTBa (OT Makpo- 10 MHKpoMacmTaboB). B riaBe «DmeMeHTHI acTpo(U3HKH.

Oponrornust BeenenHoit» paccMmarpuBaeTcs oOpaTHas MOCIEAOBATEIHPHOCTh — OT MEHBIIMX MAacmTaboB K
00JbIINM, YTO OOECTIeunBaeT BHYTPEHHEE ETUHCTBO KypCa;

* OTCyTCTBUE JelieHus (M3MKK Ha KJIaccCH4yeckyr u coBpeMmeHHylo (10 kiacc: creuuangbHas TeOpus

OTHOCHUTEIILHOCTH PacCMaTPHUBAETCs BCIIE 3a MexaHuKoi HpioToHa Kak ee 00001IeHre Ha Cirydail JBUKEHUS
TE€J1 CO CKOPOCTSIMHU, CPAaBHUMBIMH CO CKOPOCTBIO cBeTa; 11 Kilacc: KBaHTOBas T€OpUs ONPEIEIISET CIEKTPHI
U3JTy4EHUS U MOTJIOIIEHUS BBICOKUX YaCTOT, UCCIEYET MUKPOMHUP);
B JI0Ka3aTeIbHOCTh M3JIOKEHUS MaTepuana, 0a3upyrollascs Ha MPOCTHIX MAaTEMAaTUYECKHUX METO/Aax U
KaYeCTBEHHBIX OLICHKAaX (MO3BOJIAIOLIMX IOJy4UTh, Hampumep, B 10 kiiacce BbIpaK€HUE JJISI CHJIbI TPEHUS
MOKOSI U JUIS aMIUTUTY/IbI BBIHYKJIEHHBIX KOJeOaHui MasiTHUKA,  OLICHUTh paanycuepHOl AbIPHI;
B 11 kjacce oLeHUTH pa3Mep sijipa, SHEPTUIO CBA3M DJIEKTPOHA aTOME U HYKJIOHOB B fJp€, KPUTHYECKYIO
Maccy ypaHa, BEJIMYMHBI 3apsJI0B KBAPKOB, YMCIIO 3B€3/ B l'amakTuke, nMpuMepHbI Bo3pacT BceneHHO,
napameTpbl BceleHHON B IIJIAHKOBCKYIO 3M0XY, KPUTHYECKYHO IUIOTHOCTh BcCeneHHOH, OTHOCHUTENbHbIN
IepeBeC BEIIECTBA HAaJ aHTHBEIIECTBOM, Maccy JkuHca, TemmepaTypy U INPUMEPHOE BpeMsSl CBEUCHUS
ConHua, BpeMs BO3HHMK-HOBEHHUS PEIUKTOBOIO M3JIYyY€HHUs, IUIOTHOCTb HEWTPOHHOW 3BE3/bl, YHUCIIO
BBICOKOPA3BUTHIX IIMBUIIM3AIIMN BO Beenennoit);

* MaKCHUMaJIbHOE HCIOJIb30BAaHUE KOPPEKTHBIX (PU3NUECKUX Mojenei u aHanorui (mogenu: 10 kmacc —
MOJIEJIN KpUCTala, EeKTpU3alun TpeHueM; 11 kimacc — CBepXNpOBOJUMOCTH, KOCMOJIOTMYECKas MOJENb
®puamaHa, MOJIEIb IPOCTPAHCTBA, UC-KPUBJIEHHOTO rpaBUTalMel; aHainoruu: 10 kiacc — ABMXKEHMSI YaCTHI]
B OJHOPOAHOM TIpPaBUTAllMOHHOM U DJJIEKTPOCTaTHYECKOM ImoysiX; 11 kjmacc — pacrpocTpaHeHMs
MEXaHUYECKUX U 3JIEKTPO-MAarHUTHBIX BOJIH, JaBJICHUS UAEATBHOTO U (P)OTOHHOI'O ra30B);

*  00CyX/JeHue rpaHul] MPUMEHUMOCTH BCEX M3ydaeMbIX 3akoHoMepHocTei (10 kiace: 3akonsl HproToHA,
I'yka, Kynona, cnoxenus ckopocteit; 11 kmacc: 3akoH Oma, KiaccH4ecKkas TEOPHs DJIEKTPOMAarHUTHOTO
U3JIY4EHUs) U UCTIONb3YEMBIX MOJieNel (MaTepuanbHas ToUKa, WieaabHbIi ra3 u T. 11.);

* WCIOJBb30BAaHME U BO3MOXKHAs WHTEpHpeTalys COBPEMEHHBIX HaydHbIX JaHHbIX (11 Kiacc:
AQHU3O0TPONMS PEMKTOBOTO M3IY4YEHHs] CBSA3BIBAE€TCS C O0Opa30BaHHMEM aCTPOHOMMUYECKUX CTPYKTYp
(mono6Hble uccnenoBanus xona Mazepa u xopmka Cmyra Obutn yaoctoeHsl HoOeneBckoil mpemuu 1o
¢usuke 3a 2006 rom), Ha MIECTH PUCYHKAX MPUBEICHBI B pa3HbIX MaciiTa-0ax 3D-kaptuHku BceneHnHoM,
MIOJIyYEHHBIE 32 MTOCIEIHHUE I'OJIbI C TOMOLIBI0 KOCMUYECKUX TEJIECKOIIOB);

* paccCMOTpEHME TPUHLUIIA JACWCTBUS COBPEMEHHBIX TeXHMUeCKHX ycTpoiictB (10  kmacc:
CBETOKOMHPOBAJIHOIN MAaIlIUHBI, JIEKTPOCTATUYECKOT0 (PHIIbTPa AJIsl OUUCTKH BO3/yXa OT MbUIH, KJIaBUATYPhI
KoMmmbioTepa; 11 Kimacc: JeTekTopa MeTauIM4Ye-CKUX MpPEeAMETOB, I0e3/la Ha MarHuTHOW MOJYILKe,
CBETOBO/Ia), IPUKIIAJHOE UCIIOIb30BaHNE Pu3nueckux sapiaeHuil (10 kiacc: sBieHHe IEeKTPU3alUY TPEHHEM B
JakTuiockonuy; 11 kiace: aIeKTpUYecKoro paspsiaa B JIa3MEHHOM JUCIUIEE);

*  OOHIEKYNbTYpPHBINA acleKT (PU3NUECKOr0 3HAHMSI, peain3a-1us UIeu MeXIpeIMeTHbIX cBsizer (10 kmacc:
CUMMETpHUS B MPUPOJE M KUBOIHUCH, yINpyrue nedpopmanuu B OMOJIOTMYECKUX TKaHAX, (PU3MOJIOTHYECKOE
BO3/ICIICTBHE MEPErpy30K Ha OpraHu3M, CYIIECTBOBAHHE JEKTPUUECKOTro moist y pbi0; 11 kiacc: ¢pusnueckue
NPUHIUIBI 3peHHs], 00bSICHEHHE PUYUH BOSHUKHOBEHHUS PAJAMALMOHHBIX MOSICOB 3€MJIH, BBISICHEHUE BKJIa/1a
Pa3IMYHBIX UCTOYHUKOB MOHU3UPYIOIIETO M3JIy4YE€HUSI B €CTECTBEHHBIN paJualiMoHHbIN (DOH, UCIIOIb30BaHHE
SBJIEHUSl PAJMOAKTHBHOIO pacraja B H30TOMHOM XPOHOJIOTHH, (POpMYNIHpOBKa HEOOXOIUMBIX YC-IOBHI
BO3HHUKHOBEHUSI OPTraHUYECKOM KU3HU Ha TIAHETE).



esn u3yvyennsi GU3MKHU B CPeHEN IIKOJIE CaeyIoLue:

v ¢dopmupoBaHie y 00y4YaroIUXCS YMEHHS BUICTh M MOHUMATh LEHHOCTh OOpa3oBaHUs, 3HAYUMOCTD
(GU3M4eCKOro 3HaHMSA A KaXJIOro 4YeJOoBEeKa, HE3aBUCHMMO OT €ro npo(ecCHOHaIbHOW NesTeIbHOCTH;
YMEHUH paznnyuaTh (akThl U OLEHKH, CPABHUBATH OLIGHOYHBIC BBIBOJBI, BUJECTh HUX CBS3b C KPUTEPUS-MU
OLIEHOK, (hOpMYyIHPOBATh U 0OOCHOBHIBATh COOCTBEHHYIO MO3UIHIO;

v’ (opMmupoBaHKEe y OOYYarONIUXCs MEIOCTHOTO MPEJICTaBICHHS O MHpPE W POIM (DU3MKU B CO3IaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHHUS OOBSACHSTH MOBEIEHUE OOBEKTOB M IMPOILECCHI
OKPY’KaIOILEeH TeUCTBUTEIIBHOCTH — IPUPOAHON, COLUAIBHOM, KYJIbTYPHON, TEXHUYECKOM CPEIbl, UCIIOJb3Ys
JUISL ATOTO (PU3MUECKUE 3HAHUS;

v mpuoOpereHne OOyYalOIMMKCS OMbITa Pa3HOOOPA3HOW JESTENBHOCTH, OINBITA [O3HAHHUS U
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOIINX YHUBEPCAIb-HOE 3HAUEHUE
JUI Pa3InYHbIX BUJOB JIEATEIbHOCTH, — HABBIKOB PEIICHUS NPOOIeM, IPUHATUS PELICHUH, IIOUCKA, aHaIU3a
U 00-paboTku uHpOpMalMK, KOMMYHUKATHUBHBIX HAaBBIKOB, HAaBBIKOB M3MEpPEHMH, COTPYIHUYECTBA,
3P PEKTUBHOTO 1 OE30MACHOTO MCIIOJIb30BAaHMS PA3IMYHBIX TEXHUUECKUX YCTPOICTB;

v/ OBJIaJICHHE CHCTEMOW HayYHBIX 3HAHWUN O (PM3UYECCKUX CBOMCTBAX OKPYKAIOIIETO MUPA, 00 OCHOBHBIX
(GU3MUecKUX 3aKOHAX U O CIIOcO0ax X UCIOJIb30BAHUS B IPAKTUUECKON JKU3HH.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA ®U3UKHU
OO0yuenne pusuku B 00pa3oBaTeIbHOM YUPEKICHUN JOHKHO OBITh HAMPBJICHO Ha GOpMUpPOBaHUE
CIIEIYIOIIHX PEe3yIbTaTOB: JIMYHOCTHBIE Pe3YJILTATHI:
- YMEHHE YIPABIATh CBOCH MO3HABATEIBHON ESTEIBHOCTHIO;
- FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA IPOTSHKEHUU BCel
KU3HH; CO3HATEIHHOE OTHOIICHUE K HEMTPEPHIBHOMY 00pPa30BaHMIO KAaK YCIOBHIO YCIICITHOM
npodeccHoHaIbHON U 00IIECTBEHHOH e TEIbHOCTH;
- YMEHHE COTPYIHUYATH CO CBEPCTHUKAMHU, AETHbMH MIIAJILIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHON,
y4eOHO-HCCIIeI0BATENBCKOM, TPOSKTHONH M JPYTrUX BUAAX JEATEILHOCTH;
- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
OCO3HAHME 3HAYMMOCTH HAYKH, BIIQJICHUS IOCTOBEpHOU HH(POPMALIUEH O IepeIOBBIX JOCTIKEHHIX U
OTKPBITHAX MUPOBOH U OTEYECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa 1 001ecTBa; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY;
- YYBCTBO TOPJIOCTH 32 POCCUUCKYIO (PU3MUECKYIO HAYKY, TyMaHU3M;
- IOJIOKUTEITFHOE OTHOIICHUE K TPYIY, EeJIeYCTPEMICHHOCTB;
- HKOJIOTHYECKas KyJIbTypa, Oepe’kHOE OTHOILLIECHHE K POAHOM 3emie, MpUupoAHbIM OorarcTBam Poccun u
MHpa, TOHUMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOIHBIX PECYPCOB M Pa3yMHOE
PUPOIOUCTIONB30BaHUE.

MeTanpeaMeTHble pe3yJbTaThl:

Pezynamuenvie YY/I:

Obyuarowutics cmodicem.

- CaMOCTOSTEIHHO OMPEAETATH ENIU, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 331a4u B 00pa30BaTEIbHOM
NESTETLHOCTH M )KU3HEHHBIX CUTYyAIHsIX; - OILIEHUBATh PECYPCHI, B TOM UUCJIE BPEMS U JAPyTHE
HeMaTepuaibHbIe PECYpChl, HEOOXOIUMBIE JIsl TOCTHKEHUSI TOCTABIICHHON paHee IIeNu;

- COIOCTABJISITh UMEIOIIHNECS] BO3MOKHOCTH U HEOOXOUMBIE JIJIsl JOCTUXKEHUS 11€JTH PECYPCHI;

- OIIPEACNIATh HECKOJIBKO MyTEN JOCTUKEHUSI TOCTABJICHHOM 1ENH;

- 3a71aBaTh MapaMeTPbl U KPUTEPHUH, TI0O KOTOPBIM MOXHO OIPEACIIUTD, YTO 1IEeTb JOCTUTHYTA,

- COIOCTABJIAThH MOJIYYEHHBIN pe3ynbTaT AEITEIbHOCTU C IOCTABICHHOW 3apaHee 1eJblo;

- OIIEHMBATH MOCJIEACTBUS JOCTHXKEHHS ITOCTABICHHOM IIENIM B IEITEILHOCTH, COOCTBEHHO! KU3HH U JKU3HU
OKPYKaIOILUX JIFOACH. Ilo3naéamenvnuie YY/[:

Obyuarowutics cmoicem.

- KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO C PA3HBIX MO3UIINN;

- pacro3HaBaTh U GUKCHPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX NCTOYHHUKAX;

- UCTIOJIb30BaTh Pa3JIMUHbIE MOJIEIbHO-CXEMATUUECKUE CPEICTBA JUIsl IPE/ICTABIICHUS BHISBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHUKAX TPOTUBOPEUHIA, - OCYIIECTBIISITH Pa3BEPHYTHIN
nH(OPMAIIMOHHBIN TIOUCK U CTAaBUTh HE €0 OCHOBE HOBBIE (YueOHbIC U MTO3HABATEIILHEIC) 3a/1a4H;

- HCKaTh U HAXOJIUTh 000OIIEHHBIE CITOCOOBI PEIICHUs 3a]a4H;

- IPUBOJIUTH KPUTHYECKHUE apTyMEHTHI, KaK B OTHOIICHUU COOCTBEHHOTO CY)K/ICHUS, TAK 1 B OTHOILIICHHUH




JNEUCTBUN U CYKICHHUU IPYroro 4ejI0BeKa; - aHAJIM3UPOBATh U MPeoOPa30BHIBATh
IPOOJIEMHO-TIPOTUBOPEUNBBIE CUTYAlLlUH;

- BBIXOJIUTH 32 PAMKH Y4€OHOTO IMpEeIMEeTa U OCYIIECTBIATH LIeJICHANPABICHHBIH MOMCK BO3MOKHOCTH
IIMPOKOI'0 MepeHoca CPeJICTB U ClIOCO00B AeHCTBHUS; - BBICTPAUBATh NHIUBUAYAJIBHYIO
00pa3oBaTENbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI IPYTUX YYaCTHHKOB U PECYPCHBIE
OTHOILICHHS; - MEHSATH U YIEPKUBATh Pa3HbIC IO3ULIMH B I03HABATEIBHOMN AEATEIbHOCTH
(OBITH y4EeHHUKOM H yuuTenem; (popMynnpoBaTh 00pa30BaTEIbHbIN 3a1IPOC U BHIMOIHATH KOHCYJIbTATHBHBIC
(GYHKLIHU CaMOCTOSITENIbHO; CTABUTH IPOOIeMy U paboTaTh HaJl €€ PELIeHUEM; YIPaBISATh COBMECTHON
[I03HABATEJIbHOM E€ATEIbHOCTBIO U IOTUUHSTHCS).

Kommynuxamuenwvie YY/[:

Obyuarowuiica cmoxcem:

- OCYILECTBJIATH JI€JIOBYI0 KOMMYHHKALIMIO, KAK CO CBEPCTHUKAMM, TaK U CO B3pOCIBIMU (KaK BHYTPH
00pa3oBaTeNbHON OPTaHU3AIMH, TaK U 32 €€ MPeJIesIaMu ); - IIPU OCYIIECTBICHUU IPYIIIOBOH paboTHI ObITH
KaK PyKOBOJUTEJEM, TaK M WICHOM IPOEKTHON KOMaH bl B Pa3HbIX POJISIX (F€HEPATOPOM UIEH, KPUTUKOM,
UCIIOJIHUTEIIEM, IIPE3EHTYIOIIMUM U T.J.);

- pPa3BEpHYTO, JOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C MCII0JIb30BaHUE a/IEKBATHBIX (YCTHBIX U
IIMCbMEHHBIX) SI3bIKOBBIX CPEJICTB; - pacro3HaBaTh KOH(QJIMKTHBIE CUTYalluu 1
IpeJoTBpalaTh KOHQIUKTHI JO UX aKTUBHOM (a3bl;

- COTJIaCOBBIBATH MO3UIMH YWICHOB KOMaHIbI B TIpo1iecce paboThl HaJ OOLIUM MPOYKTOM/pEIICHUEM;

- IPEJCTABIATH MYOJIMYHO PE3yIbTaThl HHANBUAYAIBHOM U IPYIIIOBOM JESATEILHOCTH, KaK Mepe]] 3HAKOMO,
TaK U NepeJ]l HE3HAKOMOW ayIuTOpUeH; - noaOupaTh MapTHEPOB /IS I€TIOBOM
KOMMYHHKAIMH, UCXOJI U3 COOOPaXEeHUH Pe3yNbTaTUBHOCTH B3aUMOIECHCTBHSI, @ HE JIMYHBIX CUMIIaTUH;

- BOCIIPMHMMATh KPUTHYECKHE 3aMEUaHus KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

- TOYHO U €MKO ()OPMYJIHPOBATh KaK KPUTUYECKHE, TAK U OJOOPUTENIbHBIE 3aMEUaHUs B aZipec IPYTrUx JIoen
B paMKax JIeJI0BOI 1 00pa30BaTeIbHONM KOMMYHUKALIUY, N30€ras IPU 3TOM JUYHOCTHBIX OLEHOYHBIX
CYXKJICHUU.

IlpenMeTHBIE pE3YJabTATHI:

Buinycknux na 6a3060m ypogHe Hay4umcs:

— JIEMOHCTPHUPOBATH Ha MPUMEpPAx poJib U MeCTO (PU3MKH B POPMUPOBAHUN COBPEMEHHON HAYYHOU KapTHHBI
MHpa, B PA3BUTHH COBPEMEHHOMN TEXHUKHU U TEXHOJOTHUH, B IPAKTHYECKON AEATEIBbHOCTH JIIOJIEH;

— JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBS3b MEXIY GU3UKOM U APYTMMU €CTECTBEHHBIMH HAayKaMU;

— YCTaHaBIMBaTh B3aWMOCBS3b €CTECTBEHHO-HAyYHBIX SBJICHMM W TNPUMEHSATH OCHOBHBIE (U3NYECKUE
MOJIEJIN JJIS1 UX OMUCAHUSA U OOBSCHEHHUS;

— HUCHOJB30BaTh HHGMOpManMi0 (U3MUECKOTO COJEp)KaHUS TMpU PEIICHUH YYeOHBIX, NPAKTHYECKUX,
NPOEKTHBIX M HCCIIEAOBATENbCKUX 3a7ay, WHTErpUpys HMHGOpMAIMIO W3 PA3IUYHBIX HCTOYHMKOB H
KPUTHYECKH €€ OLICHUBAs;

— paznuyaTh M yMETh HCIOJb30BaTh B Y4eOHO-MCCIIEAOBATENBCKOM NEATENIBHOCTH METOAbl HAyYHOI'O
Mo3HaHus (HaOyo/leHue, ONUCaHue, U3MEPEHHE, IKCIIEPUMEHT, BbIIBUKEHUE TUIOTE3bl, MOJCIUPOBAHUE U
ap.) ¥ GOopMBI HAYYHOTO MO3HaHUA ((haKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA MPUMEpaxX UX POJib U MECTO
B HAYYHOM ITI03HAHUU;

— TPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEHEHHUS (PM3NUECKUX BETMYMH, BHIOUpAst H3MEPHUTEIbHbBIE TPHOOPHI C
y4eTOM HeOOXOAMMON TOYHOCTH W3MEpPEHUH, INIaHUPOBATh X0/ U3MEPEHUM, II0JTy4aTh 3HaYEHHE U3MePIeMOil
BEJIMYMHBI M OLICHUBATh OTHOCUTEJIBHYIO IIOTPEIIHOCTD MO 33JaHHBIM (hOpMYyIIaMm;

— TPOBOAUTH HCCIENOBAHUS 3aBHUCUMOCTEN MeXAy (U3MYECKHMHU BEIMYMHAMHU: MPOBOAMUTH HW3MEpPEHUs U
ONPENENATh Ha OCHOBE HCCIECNOBAHMS 3HAYCHHE IApAMETPOB, XapaKTEPU3YIOIIUX [aHHYI0 3aBHCHUMOCTH
MEXy BEJINYMHAMH, U JIEIATh BBIBOJI C YYETOM IOTPENIHOCTH U3MEPEHU;

— HCIIOJIb30BaTh IS ONMHCAHUS XapakTepa MPOTEKaHUs (PU3NYECKUX IMPOIECCOB (PU3MUYECKHE BEIUYMHBI U
JEMOHCTPHUPOBATh B3aUMOCBSA3b MEXITY HUMU;

— HCIIOJIb30BaTh ISl ONMHMCAaHUS XapakTepa NMPOTEKaHUs (PU3MUECKUX IPOIECCOB (U3UUYECKHUE 3aKOHBI C
Y4E€TOM IPAHMI] X TPUMEHUTTPUMEHUMOCTH;

— pemath KayecTBEHHbIE 3a/Jaud (B TOM YHMCIE W MEXIPEIMETHOTO XapakTepa): MCHOIb3ys MOJEINH,
¢bu3nyeckre BEIMYMHBI U 3aKOHBI, BBICTPAUBATh JIOTHUECKU BEPHYIO IIEMOYKY 0O0BSICHEHUS (JI0Ka3aTelbCTBA)
MPEUIOKEHHOT0 B 33/1a4e Mpolecca (SIBJISHHS);




— pelIaTh pacueTHHIC 33Ja4u C SBHO 33JaHHON (PM3MUECKOM MOJIENBIO: Ha OCHOBE aHaJIM3a yCJOBHUS 3a/1a4H
BBIIETISAITH (PU3NYECKYIO MOJIENb, HAXOAUTh (PU3HUECKHE BEIUUMHBI U 3aKOHBI, HEOOXOIUMBbIE U TOCTaTOUHbIE
IUIS €€ PEeLIEHMs], IPOBOJUTH PACcUEThl U IPOBEPATH MOJyUYEHHBIH PE3YIIbTAT;
— YYUTHIBATh IPAHULIBI IPUMEHEHUS U3YUYEHHBIX (GU3NYECKUX MOJEINEH Py pelieHuu GU3NIECKUX 1
MEXIPEIMETHBIX 3a/1a4;
— HCHOJIb30BaTh HH(GOPMALIMIO U TPUMEHATh 3HAHUSA O MPUHIUIAX PaOOThl 1 OCHOBHBIX XapaKTEPUCTUKAX
M3YyYEHHBIX MaIIUH, TPUOOPOB U APYTUX TEXHUUYECKUX YCTPOUCTB JUIsl pEIICHUS MPAKTHYECKUX, YIeOHO-
HCCIIEA0BATENIbCKUX U POEKTHBIX 337a4;
- WUCIIOJIb30BAaTh 3HAHUA O (PU3NYECKUX O0BEKTaX U MPOLeccax B MOBCEIHEBHON KU3HU 111 00eCTIeUeHHS
0€301MacHOCTH P OOpalleHnH ¢ TPUOOpaMu U TEXHUUYECKUMH YCTPOMCTBAMH, Ui COXPAHEHHUsI 3/10pOBbS U
COOJIIOICHHSI HOPM KOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOILEH cperie, IUTsl IPUHSATUS PEIICHUH B
[TOBCEHEBHOM KU3HHU.

Mexann4yeckue siBJIeHHS

— pacro3HaBaTh MEXaHUUYECKUE SIBJIEHMSI U OOBSACHATh HA OCHOBE MMEIOUINXCS 3HAHUN OCHOBHBIE CBOMICTBA
WIM YCIOBMSI IPOTEKAHUsA JTHUX SBJICHUN: PAaBHOMEPHOE U HEPABHOMEPHOE [BMIJKEHUE, PaBHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE [IBUKECHHE, OTHOCHUTEIBHOCTh MEXaHWYECKOTO IBI)KEHHS, CBOOOIHOE
NaJCHUE TeJI, PAaBHOMEPHOE JIBW)KCHHE IO OKPY)KHOCTH, WHEPLHUSA, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE
NBUKEHME, Ilepefaya JaBJIeHUS TBEPAbIMU TeJaMH, JKUAKOCTSIMM W Tra3aMu, aTMOC(EepHOE JIaBJICHHE,
IUIaBaHUE TeJ, PABHOBECHE TBEPIBbIX TEJ, HMMEIOIIMX 3aKPeIJICHHYI0 OCh BpalleHus, KoJjebareiabHOe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JABM)XEHUE (3BYK);
— OIIMCBIBATh U3yUYEHHBIE CBOMCTBA TNl 1 MEXaHUUYECKHE SBJICHUS, UCTIONb3Ys (PU3NYECKHE BEIUYUHBL: IYyTh,
IepeMEIIEHUE, CKOPOCTh, YCKOpPEHHUE, MepuoJi oOpallleHusi, Macca Teja, MJIOTHOCTh BEIIECTBA, cuia (Cuia
TSKECTH, CWJIA YIPYTroCTH, CUJIa TPEHHUS), AaBJICHUE, UMITYJIbC Tella, KHHEeTHYEeCKasl YHEPIUs, MOTEHLIUAIbHAS
JHEprusi, MexaHudeckas paboTa, MexaHudeckas wmomHocTh, KIIJI mpu coBepmieHnn paboOTBI ¢
UCIOJIb30BAaHUEM IPOCTOTO0 MEXaHHW3Ma, Cuja TPEHMs, aMIUINTYy[Ja, MEepHoJ] U 4acToTa KoyeOaHWM, JUIMHA
BOJIHBI U CKOPOCTb €€ paclpOCTPAHEHHUs; NPU ONMCAHUU IPABUIIBHO TPAKTOBATH (PU3UUYECKUI CMBICIH
UCHOJb3yEeMbIX BEJIMYMH, UX O0O3HAUeHWs M EJUHULBI M3MEPEHUs, HaXOAUTh (OPMYIbI, CBS3bIBAIOLINE
TaHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMHU BEITMYNHAMHE, BEIYUCIIATH 3HAUCHHE (PU3NUECKON BEIIMYMHBI;
— aHaJM3UpOBaTh CBOWCTBA TeJl, MEXAHWYECKHE SIBICHUS U IPOLECCHI, UCHOIb3yd (PU3UUYECKHUE 3aKOHBI:
3aKOH COXpPAHEHHsS] PHEPIUM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIMII CYNEPIO3ULUU CUJI (HAXOXJACHUE
paBHozeWcTByromeit cunsbl), I, I u III 3akonsl HeloTOHA, 3aKOH COXpaHEHUs UMITYNbca, 3aKOH ['yka, 3aKoH
[Tackans, 3akoH ApxuMena; Ipyu 3TOM pa3IndaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MaTeMaTH4ecKoe
BBIPAKCHHUE;
— pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJeNel: MaTepralibHas TOYKa, WHEpLHaIbHAas
CUCTEMA OTCUETA;
— pemaTth 3aJayd, HUCHOJb3ys (U3MYECKHE 3aKOHBbl (3aKOH COXPAHEHUs DSHEPIuu, 3aKOH BCEMHPHOTO
TAroTeHus, npuHuun cyneprnosuuuu cui, I, II u Il 3akonel HeroTOHA, 3aKOH COXpaHEHMS MMITYJIbCA, 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena) U Qopmysbl, CBs3bIBarolIne (U3MUECKUE BEIMYUHBI (MYTh,
CKOPOCTb, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEILECTBA, CUJIA, AABICHUE, UMIIYJIbC Tella, KUHETUYECKas
SHEprus, MOTEHIMANbHAs DSHEPrus, MexaHudeckas pabora, MexaHudeckas MomHocTb, KIIJ mpoctoro
MEXaHU3Ma, CWJIa TPEHUsI CKOJBKEHUs, KOd(PPUIUEHT TpeHUs, aMIUINTya, Tepruo] U 4acToTa KoyieOaHuH,
JUIMHA BOJHBI U CKOPOCTh €€ PAacIpOCTpPaHEeHMsI): Ha OCHOBE aHaJM3a YCJIOBUA 33/1a4dl 3aIllUChIBaTh KPaTKoOe
yCJIOBHE, BBIJCTATH (PU3NUECKUE BEIIMUMHBI, 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE JUIsSl €€ PELIeHUs, IPOBOIUTh
pacueTsl U OLICHUBATh PEAIbHOCTh MOJIYYEHHOI0 3HaYSHHS] PU3NYECKON BETUUUHBI.

TenJioBble ABJICHUA
— paclro3HaBaTh TEIUIOBHIE SIBJICHUS U OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WIIU
YCJIOBHS MPOTEKaHUS ATUX SIBICHUH: TUQQy3us, U3MEeHeHne oObeMa TeJd MPH HarpeBaHUU (OXJIaKICHUN),
0osbIas CXKUMAeMOCTh Ta30B, Majlasg CXKHUMAEMOCTh >KUJIKOCTEH M TBEpIBIX TeEJN; TEIUIOBOE paBHOBECHE,
UCHapeHue, KOHAeH Callys, TUIaBJIeHne, KPUCTATN3aIHs, KUIIEHUE, BIXKHOCTh BO3/lyXa, pa3IMyHble CIIOCOOBI
Tervionepenayn  (TEMJIONPOBOJHOCTh, KOHBEKIMS, M3JIy4YeHHE), arperaTHbleé COCTOSHUSI BEIIECTBa,
MIOTJIOIICHUE DHEPIUU IPU UCIAPEHUU KXKUIKOCTU U BBIACICHHUE €€ IIPU KOHIACHCAlUU I1apa, 3aBUCUMOCTb
TEMIIEPATypbl KUIICHUS OT JaBIICHUS;
— ONKCHIBaTh H3y4YCHHBbIE CBOMCTBA TE€J1 W TEIUIOBBIE SIBICHUS, HCHONB3YS (PU3MUYECKHE BEIMYMHBIL:
KOJIMYECTBO TEILIOTHI, BHYTPEHHsS DHEPIUs, TEMIIEPATypa, yAEIbHAas TEINIOEMKOCTb BELIECTBA, YAEIbHas



TEIUIOTAa TUIABJICHUS, YIENbHAas TeIUloTa NapooOpa3oBaHMs, YAETIbHAas TeIUIoTa CrOpaHus TOIUIMBA,
KO3 (UILMEHT TMOJIe3HOr0 JAEWCTBUA TEIUIOBOTO JBUTATENsl; MpPU ONUCAaHUHM MPaBWIBHO TPaKTOBATh
¢u3nUecKuil CMBICT UCTIONIBb3YEMbIX BEIMUYUH, NX 0003HAUYEHUS U €MHUIBI U3MEPEHHSI, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME TaHHYIO (DM3UYECKYIO BEJIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HAYCHUE (PU3NYECKOU
BEJINYUHBI;
— aHaJIM3UPOBAThH CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUS U MPOLECCHI, UCIOIb3YsI OCHOBHBIE MOJIOKEHUSI aTOMHO-
MOJIEKYJISIPHOTO YYEHMSI O CTPOEHHUH BEILLECTBA U 3aKOH COXPAHEHUS 3HEPTUU;
— pa3nuyaTh OCHOBHBIC MPHU3HAKU HM3YYEHHBIX (PU3UUYECKHX MOJENied CTPOCHHUS Ta30B, >KUIKOCTEH U
TBEPABIX TE;
— MPUBOJUTH MPUMEPHI IPAKTUUECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUN O TEIJIOBBIX SBIICHUSX;
— pemate 3aJadd, MCIOJB3Ys 3aKOH COXPAaHEHHs SHEPruM B TEIUIOBBIX Ipoueccax U (OpPMYIIbI,
CBsI3bIBaIOLIME (DU3MUYECKHUE BETUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, yJelbHas TeII0eMKOCTb
BEIIECTBA, yJeNbHas TEIJIOTa IUIaBJICHHUS, yIeIbHAs TEIIOTa Mapoo0pa3oBaHusl, yAeIbHAs TEIUIOTA CTOPAHUs
TOIUIMBA, KOO(PUIIMEHT MOJIE3HOTO JEUCTBUS TEIIOBOTO JBUTATENs): HA OCHOBE aHANU3a YCJOBHS 3a/Jayu
3aIMCBIBAaTh KPATKOE yCJIOBUE, BBIACIATH (DU3MYECKHE BETMYMHBI, 3aKOHBI U (DOPMYITbI, HEOOXOAUMBIE IS €€
pellIeHus, IPOBOJAUTH PACUEThl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOTO 3HaYeHUsI (PU3NUECKON BETHMUNHBL.

DJIeKTprYecKre 1 MATHUTHbBIE SIBJICHUS
— pacro3HaBaTh 3JEKTPOMArHUTHBIC SBICHUS U OOBSICHATH HAa OCHOBE HMEIOLIUXCS 3HAHUN OCHOBHBIC
CBOMCTBA WM YCJIOBHS NPOTEKAaHUS OTUX SBJICHUN: OAJIEKTpU3alMsg TN, B3aUMOJICHCTBUE 3apsOB,
ANEKTPUYECKUN TOK W €ro JeHCTBUS (TEIIOBOE, XMMHUYECKOE, MarHUTHOE), B3aUMOJEWCTBHE MarHUTOB,
AJIEKTPOMAarHuTHas MHAYKLUS, JEUCTBUE MArHUTHOTO MOJS HAa MPOBOJAHUK C TOKOM M Ha ABWXKYILYIOCS
3apsSOKCHHYIO YacTHILy, JCHCTBHE SJEKTPHUYECKOrO IMOJIA Ha 3apsHKEHHYIO YacTHILy, AJIEKTPOMAarHUTHbBIE
BOJIHBI, IPSIMOJINHENHOE PAcIpOCTpaHEHHUE CBETA, OTPAKEHUE U MPEIOMIIEHUE CBETA, TUCIIEPCHs CBETA.
— COCTaBIISITh CXEMBI JJIGKTPUYECKUX IeNeil ¢ TMOCIelI0oBaTeIbHBIM U TapajuiebHbIM COEIUHEHHEM
AJIEMEHTOB, Pa3fiMyas YCIOBHBbIE OOO3HAUCHHsS DJIEMEHTOB AJIEKTPHUYECKUX IeNeil (MCTOYHUK TOKa, KIIFOY,
PE3UCTOP, PEOcTar, JIaMIIOUKa, aMIEPMETP, BOJIBTMETP).
— WCIIOJIb30BaTh ONTHYECKHE CXEMBI JJIsl TIOCTPOCHUS M300paXCHHWH B IUIOCKOM 3€pKalie M CcOOMparomeit
JUH3E.
— ONKCHIBAaTh U3yYEHHBIE CBOWCTBA TEJ U 3JIEKTPOMATHUTHBIE SIBICHUS, UCIONb3Ys (PU3NUECKUE BEIUYUHBL:
NEKTPUYECKUI 3apsifl, CHUJIa TOKa, DJIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUUECKOE CONPOTHUBIICHUE, YAEIbHOE
COINPOTHBIIEHUE BEIECTBA, paboTa 3JIEKTPUYECKOr0 IOJIs, MOLIHOCTh TOKa, (DOKYCHOE pacCTOsIHHUE U
ONITUYECKAs CUJIA JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YaCTOTA CBETA; IPU ONMCAHUU
BEPHO TPAaKTOBaTh (PU3NYECKUN CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHHUS U €IUHUIIBI U3MEPEHUS;
HaXO/AUTh (POPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETMUYUHAMU.
— aHaJIM3UPOBAThH CBOICTBA TEJl, AJIEKTPOMArHUTHBIE SBJICHUS U MPOLIECCHI, UCTIONb3Ys (PU3NUECKUE 3aKOHBI:
3aKOH COXpaHEHMsI DJIEKTPUYECKOro 3apsaa, 3akoH Oma Juisl ydyacTka 1enu, 3akoH J[xoynsa-Jlenna, 3akoH
MPSIMOJIMHEHHOTO paclpOCTPaHEHUsI CBETA, 3aKOH OTPa)XKEHHUS CBETA, 3aKOH IPEJIOMJICHHUS CBETA; MPU 3TOM
pas3nuyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €r0 MaTEMATHYECKOE BBIPAKEHHUE.
— MpPUBOJUTH TNPUMEPbl MPAKTUUECKOIO HCIOJIb30BaHUS (U3MYECKUX 3HAHUM O 3IIEKTPOMArHUTHBIX
SIBJICHUSIX
— pemiaTh 3a/a4yu, UCIONB3Ys (pu3nyeckue 3akoHbI (3akoH Oma it ydacTka 1ienu, 3akoH Jlxoyns-JIeHa,
3aKOH IPSAMOJIMHENHOTO PacIpOCTPaHEHHUs CBETA, 3aKOH OTPAKEHUS CBETAa, 3aKOH IIPEJIOMJICHUS CBETa) U
bopMyIibl, cBsI3bIBatOINE (GU3NYECKHE BEITMYMHBI (CHUJIa TOKA, SJEKTPUUECKOe HANpsHKEHUE, SJIEKTPUUYECKOoe
COINIPOTHBIIEHUE, YJIEIbHOE CONMPOTUBICHHUE BEIIECTBa, pabOTa 3JIEKTPHUUECKOTO IOJIs, MOIIHOCTH TOKa,
(boKyCcHOE pacCTOSHHE U ONTHYECKas Cujia JHMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
YyacToTa cBeTa, (OpMyJIbl pacueTa 3JIEKTPUUYECKOr0 COMPOTUBICHUS MPUIOCIE0BATEIbHOMUIIAPATIIETIHBHOM
COEIMHEHUH MPOBOJAHMKOB): Ha OCHOBE aHaJM3a YCJIOBUS 33/1a4d 3alMChIBaTh KPATKOE YCIOBHE, BBIICISTH
¢u3nyeckue BETUYMHBI, 3aKOHBI M (POPMYIBI, HEOOXOOUMBIE Ui €€ pELICHUs, MPOBOAUTH pacyeTbl U
OLIEHHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BEITUYUHBI.

KBanToBbI€ iBJICHUS

— paclo3HaBaTh KBAHTOBBIE SIBIEHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOWCTBA UJTU
YCJIOBUS TPOTEKAHUS] ATUX SBJICHUH: €CTECTBEHHas M HCKYCCTBEHHAash paJMOAaKTUBHOCTb, O-, - U Y-
U3JIy4€HUs, BOSHUKHOBEHHE JIMHENUATOrO CIIEKTpa U3JIy4EHHs aTOMa;
— ONHCHIBaTh M3y4YCHHBIE KBAaHTOBBIC SIBICHHUSA, MCIONb3yd (U3MUECKHE BEIMYMHBI: MacCOBOE YHCIIO,
3aps/I0BO€ YHCIIO, IEpHUOJ ToJlypacrnajga, 3Heprus (OTOHOB; INPH OMUCAHUU MPABUIBHO TPAaKTOBAaTh



¢bu3nUYecKuil CMBICI UCIIONB3YEMBIX BEJIIMYMH, UX 0003HAYCHUS M €IWHUIIBI U3MEPEHUs; HaXOAUTh (POPMYIIBI,
CBSI3bIBAIOIIUE JAaHHYIO (GU3NYECKYIO BEIMYMHY C JAPYTMMHU BEJIWYMHAMH, BBIYUCIATH 3HaYeHHE (PU3NIECKON
BEJIMYMHBI;
— aHAJIM3UPOBATh KBAHTOBBIE SIBJIEHUS, MCIIOJB3Ysl (PU3MUYECKHE 3aKOHBI M IOCTYJAThI: 3aKOH COXPAHEHUS
SHEPIHUH, 3aKOH COXPAHECHUS JIEKTPUYIECKOTO 3aps/ia, 3aKOH COXPAHEHMS MAaCcCOBOIO YMCIa, 3aKOHOMEPHOCTH
U3JIYy4EeHUsl M IOIVIOIIEHUS] CBETa aTOMOM, IIPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTEeMaTU4YECKOE BBIPAKCHUE;
— pa3nuyaTh OCHOBHBIC IPU3HAKU IUIAHETAPHON MOJENIN aTOMA, HyKJIOHHOW MOJIETIN aTOMHOTIO P4,
— IpPUBOJUTH IPUMEPHI MPOSBIECHUS B IPUPOAE M IMPAKTUYECKOTO MCIIOIb30BAHUS PaJUOAKTUBHOCTH,
AJIEPHBIX U TEPMOSIEPHBIX PEAKIUH, CIIEKTPAJIbHOTO aHAJIN3A.

DJIeMeHThI ACTPOHOMMH
— yKa3bIBaTh Ha3BaHM IUIaHET COJHEYHOW CHCTEMBI; pa3n4aTh OCHOBHBIEC IPU3HAKH CYTOYHOI'O BPALCHUS
3Be31HOr0 Heba, nBkeHus Jlynsl, ColHIA U MIJIAaHET OTHOCUTEIBHO 3BE3I;
— IOHMMATh Pa3INYUs MEXy IeTMOLEHTPUYECKON U F€OLEHTPUUECKON CUCTEMaMu MUPa;

Buinycknux na 6a3080m ypogHe noayyum 603MOHCHOCHb HAVYUMbCAL:

—  NOHUMAMb U 0OBACHAMb YELOCMHOCIb PUUYECKOU MeoPUl, PA3IULAMb 2PAHUYbL ee NPUMEHUMOCTNU U
Mecmo 8 psody Opyeux hu3uiecKux meopui;

— grnademv npuemamu NOCMpoeHUs meopemuyeckux 00Ka3ameibCmes, a maxdice NPoSHO3UPOBAHUS
ocobeHHoCmel NpOMeKaHusl Pu3UYeCKUX s61eHULl U NPOYECCcO8 HA OCHOBE NOYUEHHbIX MeOPemuyecKux
66160008 U OOKA3AMENbCNE;

—  Xapaxkmepuzoeams CUCMEMHYIO C653b MeHCOY OCHOBONONALATOWUMU HAYYHBIMU NOHAMUAMU.
npOCMpaHcmeo, 8pems, Mmamepus (8ewecmao, noje), O8udiceHue, CUid, IHepeus;

—  8blOBUAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX PUULECKUX 3AKOHOMEPHOCMEL U 3aKOHO8;
—  CcamocmosamenbHo NIAHUPO8AmMs U NPOBOOUMb usuyecKue IKCnepuUMeHmbl,

—  Xapaxmepuzosambs 2100a1bHble NPOOIEMbl, CMOAUUE NePed YeN08eHeCmMBOM. IHEpLemuiecKue, Coipbegole,
9KoI02UYeCKUe, — U POb (QUSUKU 8 peuleHUuU SMux npooiem;

—  pewams npaKkmuKo-opueHmupo8antbie KauecmseHHbvle U pacuemmsie uzudecKkue 3a0aiu ¢ 6b100pom
Qusuueckoli mooenu, UCNOIb3YS HECKONILKO (YUIUYECKUX 3AKOHO8 Ul DOPMYI, C8A3bIBAIOWUX U3BECHbLE
Quzuueckue senuyUNbI, 8 KOHMEKCME MENCNPEOMEMHbIX CEA3ell,

—  00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCTUKYU U3YYEHHBIX MAWUH, NPUOOPOS U MeXHUYeCKUX
YCmpoucme,

- 00VACHAMb YCI08US NPUMEHEHUs. QuU3UYecKUx mooenelti Npu peuwleHuu @u3uveckux 3a0ad, Haxooums

A0EKBAMHYIO NPEONOANCEHHOU 3a0aue YUu3ULecKyro MoOelb, paspeuams npodiemy, Kak Had 0CHO8e UMEIOUUXCSL
3HAHUL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.

MexanuuecKkue siBJIeHUS

—  UCNONb3068aMb 3HAHUS O MEXAHUYECKUX A8NEeHUAX 8 NOBCEOHEBHOU JHCUHU 01 0OecneyeHus De30nacHocmu
npu obpawieHuy ¢ npudoOpamu U mexHU4ecKUMU YCmpoucmeamu, 0 COXpaneHus 300p06bsl U coO00eHUs
HOPM 9KOJI02UYECK020 NOBEOCHUs 8 OKpYcaloueli cpede; NPUBoOUms npumMepbl NPAKMuU4ecKo2o
UCNONBL308AHUS PUULECKUX ZHAHU O MEXAHUYECKUX AGNEHUAX U PUIUYECKUX 3AKOHAX, NPUMEDbL
UCNONIL308AHUS B0300HOBIAEMBIX UCTOYHUKOS IHEPIUU, IKOTOSUYECKUX NOCTe0CMEUL UCCTIe008aHUS
KOCMUYECKO20 NPOCMPAHCME,
—  panuyams SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 8CeobWull Xapakxmep
@dyHOaMeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUSL MeXAHUYECKOU IHEeP2Ul, 3aKOH COXPAHEHUS UMNYIbCA, 3AKOH
BCEMUPHO20 MALOMEHUSL) U 02PAHUYEHHOCb UCNONIb308AHUSL YACMHBIX 3aKOH08 (3akon I'yka, Apxumeoa u
op.);
—  Haxoo0umv a0eK8amHyo NPedloHCeHHOU 3a0aye QU3UYecKyio MOOeb, pa3peuiams npooiemy Kax Ha
OCHOBE UMEIOWUXCA 3HAHUU NO MEXAHUKE C UCHOIb308AHUEM MAMEeMAMU4ecKo20 annapama, max u npu
NOMOWU MEMOO08 OYEHKU.

TemnoBble sIBJIEHUS
—  UCNONIb308AMb 3HAHUS O MENLOBbIX ABNIEHUAX 8 NOBCEOHEGHOU HCUSHU 015 0becneyeHuss 6e30nacHocmu npu
obpawenuu ¢ npuboOpamMu U MeXHUYECKUMU YCMPOUCMBAMU, OJisi COXPAHEHUSL 300P08bsL U COONIOOEHUSL HOPM



9KOI02UUECKO20 NOBEOCHUS 8 OKpYHcaloujell cpeoe; NpugooUums npumMepsl IKOJI02UYECKUX NOCIeOCMBULL
pabomwl 0gueamerneli BHYMPEHHe20 C2OPAaHUsl, MENI08bIX U 2UOPOILEKMPOCMAHYULL,
—  paznuuamo Spanuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMAMb 6Ce0OWULL Xapakmep
yHOamenmanbHbIX huzULecKux 3aKOH08 (3aKOH COXPAHEHUsL dDHep2UL 8 MenioBblX NPoYeccax) u
02PAHUYEHHOCMb UCNONIL308AHUS YACTIHBIX 3AKOHOB,
—  Haxoo0umv a0eK8amHyo NPedoHCeHHOU 3a0aye Qu3UYecKyio MOOeb, pa3peulams npooiemy Kax Ha
OCHOBE UMEIOWUXCA 3HAHULL O MENI0BbIX ABNEHUAX C UCNOIb30BAHUEM MAMEMAMUYECKo20 annapama, max u
npu NOMoOwU Memo0oo8 OYeHKU.
DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHHUS
—  UCNONb3068aMb 3HAHUS 00 IJIEKMPOMASHUMHDBLX AGNIEHUSAX 8 NOBCEOHEBHOU HCUZHU OJIsl 0becnedenusl
bezonacnocmu npu oopawenuy ¢ npUOOPaAMU U MEXHUYeCKUMU YCMPOUCMEAMU, O COXPAHEHUS 300P08bAL U
COONI00eHUsL HOPM IKOJIO2UUECKO20 N0BeOeHUs 8 OKpYdcalowell cpede; NPUsooUums NPUMepbl GIULHUS
INEKMPOMASHUMHBIX U3TYYEHUT HA HCUBbLE OPSAHUZMDBL,
—  paiuyams cpaHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 8ceobuull Xapakxmep
@yHOaMeHMAaNbHbIX 3AKOHO8 (3AKOH COXPAHEHUsL INEKMPUYECKO20 3apaoa) U 02PAHUYEHHOCMb UCHONIb3068ANHUS
yacmuwvix 3axkono8 (3akon Oma 01 yuacmka yenu, 3akon Jlocoyns-Jlenya u op.);
—  UCNONIBb308AMb NPUEMbl NOCMPOEHUsL PUULECKUX MOOeNel, NOUCKA U YOPMYIUPOBKU OOKA3ZAMENbCNE
8bIOBUHYMBIX 2UNOME3 U Meopemuieckux b1860008 Ha OCHOBE IMAUPULECKU YCMAHOBIEHHbIX (haKmos;
—  HAXo00umv a0eK8aAmHYI0 NPedylONCEHHOU 3a0aye Pu3uuecKyro Mooeib, paspeulams npooiemy KaK Ha
OCHOBe UMEIOWUXCSL 3HAHUL 00 INeKMPOMASHUMHBIX ABLEHUAX C UCNOIb308AHUEM MAMEMAMUYECcKO20
annapama, max u npu NOMOuU Memoo08 OYeHKU.
KBanToBbBIC IBJICHUS
—  UCNOTb3068aMb NOJYYEHHbLE 3HAHUS 8 NOBCEOHEBHOU JHCUSHU NPU 00paLyeHUulU ¢ npUObOpamu u
MexHU4eCKUMU YCmpoucmeamuy (Cuemyux UOHUSUPYIOUUX YACTNUY, 003UMemp), OJisl COXPAHEHUsL 300P08bsl U
COONI0O0EHUSL HOPM IKOJIOSUHECKO20 NOBEOCHUS 8 OKpYHcalowell cpeoe;
—  COOMHOCUMb IHEPRUIO CE53U AMOMHBIX A0ep C 0epeKmom Maccol,
—  NpU8OOUMb NPUMEPLL GIUAHUSA PAOUOAKIMUBHBIX UZTYUEHUL HA JHCUBbLE OP2AHUIMbL, NOHUMAMb NPUHYUN
Oelicmaus 003UMempa u pa3iuyams ycio8us e20 UCNONb308aAHUL,
—  NOHUMAmMb IKON02UYecKUe Npod.IemMbl, BO3HUKAIOWUE NPU UCHOLb30BAHUU AMOMHBIX dJIeKMPOCMAHYUL, U
nymu peuieHus Smux npoo.iem, nepcnekmussbl UCNOIb308AHUS YAPABIAEMO20 MEPMOSOEPHO20 CUHMES.
DJIeMeHTbI ACTPOHOMMH
—  yKazwvieams oowue ceoUCMEa U OMAUYUsL NIAHem 3eMHOU 2PYNNbl U NIAHEm-2U2aHMO8, MAlblX mei
Conneynoti cucmemvl u OOILUUX NAAHEM, NOTL30BAMbCIL KAPMOUL 36€30H020 Heba Npu HAOIIOOEHUSAX
36€30H020 Heba;
—  paznuuams OCHOBHbLE XAPAKMEPUCUKU 3630 (pasmep, Yeem, memMnepamypa) COOmHOCUMbs yeem 36e30bl
c ee memnepamypoti;
— pasauyams eunomeswvl 0 npoucxodxcoeruu CorHeyHou cucmembl.

COAEPKAHUE KYPCA OU3UKHU
Beenenue. Pusuka u pusndeckue MeToAbl M3y4EeHHUs! IPUPOABI

®dwusuka — pyHIaMEHTaIbHAsS HayKa O TPUpojie. MeToabl HayyHOTO HCCleA0BaHUs (PU3UIECKUX SBICHUH.
MonenupoBanue (Qu3Myeckux sBJIEHUNH M mporeccoB. Du3myeckuil 3aKOH — TPaHUIBl NPUMEHUMOCTH.
du3nyeckue TEOpUHM M TMPHUHIUI COOTBETCTBUA. Ponmb u Mecto pu3mku B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOU KapTHUHBI MUPA, B TPAKTUYECKON JIEITENbHOCTH JOJeH. Pusurka u Kyﬂbmypal.

MexaHn4yecKHe SIBJICHUS

['paHuIbl TPUMEHMMOCTH KJIACCUYECKOW MEXaHUKH. BakHelne KHNHEMaTHUYECKUE XapaKTEPUCTUKHU —
nepeMenieHne, CKOpocTh, yckopenue. OCHOBHBIE MOJIENHU TeN U JBWKEeHUN. B3anumoeiicTBre Te. 3akoHbl
Bcemupnoro tarorenus, ['yka, cyxoro Tpenus. neprmanpHas cuctema orcuera. 3aKOHbI MEXaHUKHU
Hprorona. Umnynbc MmaTepruanbHOM TOUYKH U CUCTEMBI. VI3MEHEHHE U COXpaHEHUE uMnyJiibca. Mcnoavzosanue
3AKOHO8 MeXAHUKU OJ1s1 0OBACHEHUS OBUNCEHUSL HeDEeCHBbIX mel U OJIs1 PA36UMUsL KOCMUYECKUX UCCIe008AHULL.
MexaHuueckasi YJHEpTHUsl CHCTEMBI Tell. 3aKOH COXpaHEHHSI MEXaHW4YeCcKoi sHepruu. PaboTa cuibl.




Pasnosecue Mamepuafszoﬁ mo4Ku u meepdoeo mena. Ycnosus PABHOBECUAL. Momenm cunvl. Pasnosecue
AHCUOKOCIU U 2a43d. ﬂeuafceﬂue AHCUOKOCHEN U 2A308.

OCHOBBI MOJIEKYJISAPHO-KMHETHYECKOH Teopuu

MonexynspHao-kunernueckas Teopus (MKT) crpoenus BemiecTBa u ee 3KCIiepuMEHTaIbHbIE
JoKa3aTesbeTBa. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpeHel KHHEeTHUECKON YHEPIHH TEIUIOBOTO IBHKEHUS
yacTUL BeuiecTBa. Mozeins naeanbHoro rasa. /Jlasienue raza. Y paBHEeHUE COCTOSHMS UACAIBHOIO rasa.
VYpasuenue MenneneeBa—Kiamnelipona. Arperatuple COCTOSIHHS BeIecTBa. Moodenb cmpoerust HcuoKocmell.

OCHOBBI TEPMOINHAMHKH

Buytpennsis sneprus. Pabota u teronepenada kak crnocoObl U3MEHEHHs BHyTpeHHel sHepruu. [lepsbiit
3aK0H TepMoauHaMuKu. HeoOpaTuMocTh TEII0BbIX mporieccoB. [IpuHIMIBI JEHCTBUS TETUIOBBIX MAIIUH
(mapoBas TypOvHa, IBUraTellb BHYTPEHHET0 CrOpaHus, peakTUBHBIN ABurarens). KII/] TemnoBoi ManiuHbl.

OCHOBBI J1eKTPOAMHAMUKH

Onekrpuueckoe noiie. 3akoH Kynona. HanpskeHHOCTh M MOTEHLHAT 3JIEKTPOCTATUYECKOTO MOJIS.
IIpoBOIHMKY, IOIYIIPOBOAHUKY U JU3IEKTPUKUA. KoHaeHncaTop. I1OCTOSHHBINA 37EKTPUYECKUN TOK.

W cTOYHMKHM 37€KTPUYECKOT0 TOKA. DIEKTPUUECKas LENb U €€ COCTaBHbIe yacTu. HanpaBneHue u neicTBus
aNeKTpudecKoro Toka. KomebarenbHblii KOHTYp. DJIEKTPOMArHUTHBIC BOJHEI. J[nana3oHbl 2JIEKTPOMArHUTHBIX
M3IIy4eHUH U X IPAKTUYECKOE IPUMEHEHUE.
DNeKTpOMarHuTHBIC KoJieOaHusl. DIEKTPOABMKYIAsA criia. 3akoH Oma JIJIsl TOJIHOM 1EeNu. DIEeKTPUIECKUM
TOK B IPOBOJHUKAX, DJIEKTPOJIUTAX, MOJTYIPOBOAHHUKAX, Ta3aX U Bakyyme. Ceepxnposooumocme.

OcHOBBI JIEKTPOANHAMMKH (MIPoAoJIKEHHE).

WNHaykuys MarHuTHOTO noJist. [{eficTBrue MarHuTHOTO MOJISl HA MPOBOJIHUK C TOKOM U JIBUKYILLYIOCS
3apspkeHHyro yactuily. Cuna Amnepa u cuna Jlopenna. MaruutHsie cBoMCTBa BemiecTBa. [10Tok BekTopa
MarHUTHON UHAYKLIMH. SIBIE€HUE 2IIEKTPOMArHUTHON MHAYKIIMHU. 3aKOH 3JIEKTPOMAarHUTHOM UHIYKLIUH.
OnexTpoMaruutHoe nosje. [lepemenHblil Tok. SIBnenne caMouHAyKUUU. UHIYKTUBHOCTD. DHepaus
2NIeKMPOMASHUMHO20 NOJIAL.

KoJsie0anus u BOJIHBI

Mexanuueckue KojeOaHus 1 BOJHBL. AMIUIMTYIA, IEPHOJ, YacToTa, (haza konebanuid. [IpeBpamnienus
SHEPTUU MPU KosieOaHUsIX. Buinyoicoennvie konebanus, pesonanc. llonepednble U MPOJOIbHBIE BOIHBI.
DHeprust BONHbL. Uumeppepenyus u ougppaxyus 6oiH. 3ByKOBBIE BOJHBI.

DnexTpoMarHuTHble konebanus. KonebarenbHbiit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusl.
Brinyx1eHHBIC 2IeKTpOMarHuTHBIE Kojiebanus. Pezonanc. [lepemennniit Tok. KoHgeHcaTop U KaTyiika B
[[enu nepeMeHHoro Toka. [I[pon3BoacTBO, nepeaaya U moTpedIeHHE INEKTPUIECKON SHEPTUU. DIeMeHTapHas
Teopus TpaHchopmaropa. DIeKTpOMarHuTHoE nose. Buxpesoe anekrpudeckoe noje. DIeKTpOMarHuTHhIE
BOJIHBL. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH. J[Mama3oHbl 371€EKTPOMArHUTHBIX MU31yYE€HUN U UX MPAKTHYECKOE
npuMeHeHue. [IpuHIUIBI paguoCBsI3H U TEIEBUICHHUS.

Onruka
I'eomerpuueckas ontuka. [IpsimonuHeliHOe pacpocTpaHEHUE CBETA B OJTHOPOIHOM cpejie. 3aKOHBI
OTpakeHHUs U mpenomiieHus cseta. [lonHoe BHyTpeHHee oTpaxkenue. OnTuueckue nprudopsl. BomHoBbIe
cBoiicTBa cBeta. CkopocTh cBeTa. MHTepdepennus ceta. Korepentnocts. qudpaxius ceeta. [lonsapuzanus
ceera. Jlucnepcus ceta. [IpakTnueckoe NpUMEHEHUE 3JIEKTPOMArHUTHBIX U3JTYUYEHUM.

DJieMeHTbI TeOPUH OTHOCUTEIbHOCTH

WHBapnaHTHOCTH MOIyJIsi CKOPOCTH cBeTa B BakyyMme. lIpuHumn ortHocutenbHocTH OHHIUTEHHA. CBA3b

MAacchl U SJHEPTHH CBOOOTHOM yacTUlIbl. DHeprus nmokosi. CBs3b MAcChl C IHEPTHE.
KBanrtoBas ¢pusuka

I'mnore3a Ilmanka o kBaHTax. @otorddext. YpaBHeHue OIiiHmTerHa st dortodrddexra. DOTOHEHI.
I'mnore3a ne bpoinst o BOJIHOBBIX cBoicTBax yacTull. KopmyckynspHo-BoiaHOBOW ayanusM. CoomuoweHnue
neonpeodenennocmu I etizenoepea. IlnanerapHas moaenp ctpoenust atoma. OnbiTel Pezepdopma. KBantosreie
noctynatsl bopa. Mcnyckanue u norioieHne cBeta aroMmoM. Jlasepsl.

CocTaB u cTpoeHue aToMHOro sjpa. SnepHsie cuibl. JledekT Macchl U dHEPrusi CBSI3U aTOMHBIX SEP.
Bubl painoakTUBHBIX MIPEBPALLICHUI aTOMHBIX SIIEP.
3aKOoH paJMOaKTUBHOrO pacmnana. SlaepHele peakuuu. llemHas peakiusi IeneHUs sSAep. U DHEPTUs CBA3U
HYKJIOHOB B sizipe. SlnepHas sHepretuka. [Ipumenenue sadepHou suepeemuxu. BiusHHEe HOHU3UpYOIIEH



panuanyy Ha JKMBbIe OpraHu3Mbl. Jl03a U3IydeHus], 3aKOH PaJHOAKTUBHOIO Pacmaja M ero CTaTUCTHYECKUH
XapakTep. DIeMEHTapHbIe YacTullbl. DyHIaMEHTaIbHbIE B3aUMOICUCTBUA.
Ctpoenue BcesieHHoi

CoBpeMeHHbIE MPEACTaBICHUs O MPOUCXOXIeHUH U 3Bosonnu ConHia U 3Be3d. CTpoeHHEe CONMHEYHOM
cucreMmbl. Cucrema «3emis — Jlyna». OOuue ceaenust o ConHue (BUJ B TEIECKOI, BPALIEHUE, pa3MEpHL,
Macca, CBeTUMOCTb, TEMIIEpaTypa COJHIA U COCTOSIHUE BEIIECTBA B HEM, XUMUYECKUI cocTtaB). McTouHuku
sHeprun W BHyTpeHHee crpoeHue ComnHma. Knaccudukanms 3Be3n. 3Be3abl M HMCTOUYHUKM MX SHEPIUU.
Ousznyeckas npupona 3Be3n. Hama [amakTuka (coctaB, cTpoeHue, IBHKEHHE 3Be3ll B ['anmakTuke u ee
Bpamenue). Ilporcxoxaenue M ABOJIONMS TalaKTUK M 3Be3l. [IpencTaBieHHe O CTPOCHMM M SBOJIIOLUHU
Bcenennoii.

! KprZ/IgOM BvlOeeH mamepuai, He 6blHOCﬂM4MIZC}l Ha umoczcoeyro ammecmayuio.

TEMATHYECKOE INIAHUPOBAHUE

10 kiacc
No Paznen KommuectBo |  KosnmuecTBo KontponbHas padota
9acoB 110 9acoB 10
aBTOPCKOM paboueit
porpaMme nporpaMme
1. | Beenenue. dusuka 1 1 0
" ¢dusnueckue
METOJbl U3YyYEHUs
TIPUPOJIBI
2. | Mexanuka 27 30 2
Kunemaruka 6 9
JlnHamuka 9 9
3aKOHbI 7 7
COXpaHEHUs B 5 5
MEXaHUKeE.
Crarwuka.
I'mppomexanuka
3. | MoaekyasipHo- 10 11 1
KHHeTHYecKast
Teopus
4. | OcHOBBI 7 7 1
TEePMOIMHAMHUKH
5. | OcHOBBI 16 19 1
3JIEKTPOIMHAMHUKH 6 7
DeKTpocTaTHKA 6 6
3aKOHBI 4 6




MIOCTOSTHHOTO TOKa
Tox B pa3muyHbBIX
cpenax
6. | Peseps 7 0
Hror 68 68 5)
Utoro 68 uacoB
KonTposs ypoBHsi 00yyenusi. Puszuka 10 kiaace.
No Haumenosanue Hctounux Komud
pas3ziesnoB U TeM
1. KonTponbras padota Nel «Ocroswi Hunaktraeckue Matepuansl dusumka 10 xmacc / 1.1
KUHEeMAaMUKU» A.E.Mapon, E.A.Mapon. — M.: HUznarenbcTBO
2. KonTponbnas pabota No2 « Ocrosbi «dpodar, 2014 r. 1.2
OUHAMUKY U 3AKOHbL COXPAHEHUSLY Temaruueckue KOHTPOJIBHBIE M CaMOCTOSITENIbHBIC
3. KonTponbnas padota Ne 3 «Ocroswl pa6otsl o pusuke 10 kimacc / O.M.I'pomneBa. — M. 2.1
MONeKyIapHO-KuHemuyeckou meopuuy | V3marenscrBo «Ok3ameny», 2012 r.
4. Kontponbnas padota Ne 4 «Ocroswi 2.2
MePMOOUHAMUKUY
5. KonTponbnas padora Ne 5 «3akonut Junaktuueckue Mmatepuansl Ousnka 11 kmacc / 3.1

NOCMOAHHO2O0 MOKA».

A.E.Mapon, E.A.Mapon. — M.: U3gaTenscTBO
«podar, 2014.

Temaruueckrue KOHTPOJIBHBIE H CAMOCTOSI TEIIbHBIC
pabotsl o pu3uke 10 kmace / O.W.I'pomueBa. — M.:
HsnatennctBo «OKk3ameny, 2012 r.

Tembl J1a00paTOPHBIX M NpaKTHYecKUX padot B 10 kiacce

Jlabopatopnast pabota Nel
CEKyHJIOMepa WJIM KOMITbIOTEpa C JaTUNKaMH,

Jlaboparopnas pabota Ne2 M3ydenue qBUKEHHS Teja IO OKPYKHOCTH;

Jlaboparopnas pabota Ne3 N3ydenue nBuxeHus Teaa, OPOIIEHHOTO TOPU3OHTAIBHO;
Jlaboparopnas pabota Ned M3mepeHue >kECTKOCTH MPYKUHBI;

Jlabopartopnast pabota No5 M3mepenune kodrhpuiiuenta TpeHHs CKOIbKECHHUS,
Jlaboparopras padota Ne6. N3yueHne 3aKkoHa COXpaHCHHUSI MEXaHHUECKON SHEPTHH;
Jlabopartopnast pabota No/ V3ydeHnre paBHOBECHS TeJl MO IWCTBUEM HECKOJIBKUX CHIT,
Jlaboparopras padota Ne8 DkcrnepumeHTaIbHAS IPOBepKa 3akoHa [ eii-JIroccaka,

Ha60paTopHa5{ pa60Ta Ne9. I/I3y‘-ICHI/IC IOCJICAOBATEIIBHOI'O M ITapaJICIIbBHOTO COCAUHECHUSI ITPOBOJHUKOB,

JlaGopatopnas pabora NelO. M3mepenne 3/IC u BHyTpeHHEr0 CONPOTUBIICHHUS] UCTOYHHMKA TOKA.

HSMepeHI/Ie MTHOBCHHOM CKOpPOCTH M YCKOPCHHA C HCIOJIb30BAHUCM

11 knacc
No Paznen KonnuecTBo yacoB o KonnuectBo wacoB o KonTtpos
aBTOPCKOM MporpaMme paboueit mporpamme
1. OcHoBBI 3J1eKTPOAMHAMUKHI 9 yacoB 10 yacoB
(mpoaoJrxenune)
MaruauTHoe nose Syu Su
DNEeKTpOMarHuTHas NHIAYKIHS 44 Su
2. Kosie0anus u BOJIHBI 15 yacos 15 vacoB
Mexannueckue KoyiebaHus 3y 34




DIIeKTPOMAarHUTHBIE KOJIEOAHUS U BOJTHBI 54 S5u4
MexaHu4ecKkre BOJIHBI 3y 34
ONEKTPOMAarHUTHHIE BOJIHBI 44 44
3. OnTuKa 13 yacos 14 yacosB
["'eomeTpuyeckas 1 BOJTHOBAs 119 124
OITHKA
W3iyyeHue u CieKTpsl 24 24
4, OcHOBEI CIelHAJILHOM TeOpPUH 3 gyaca 3 gyaca
OTHOCUTEJIbHOCTH
5. KBanToBas ¢pusuka 17 yacoB 17 yacoB
CBeToBBIE KBAaHTHI 54 S5u4
ATomHas pusuka 3y 34
®Pu3nka aTOMHOIO SApa 74 74
DJIeMEHTapHBIE YaCTUIIBI 24 249
6. Crtpoenue BeesieHHOM 5 yacos 5 yacoB
7. IToBTOpeHue 3 4yaca 3 yaca
8. Pe3epsn 3 yaca 1 yac
Utoro 68 yacos 68 yacos
KountpoJs ypoBHsi 00yuenus ¢pusuku B 11 kiacce
Ne HaumenoBanune Ucrounuk Komud
pa3aesoB U TeM
KonTponbnas padora Nel «Maenumnoe | Junaktudeckue matepuainsl @usuka 11 kmace / 3.3
noae. dnekmpomaznumuasn unoykyus» | A.E.Mapon, E.A.Mapon. — M.: 3garenbcTBO
KonrponbsHas pabota Ne2 «Konebanus u | «Apodar, 2014.
BOJIHBL» Temaruueckue KOHTPOJIBHBIE M CaAMOCTOSITENbHBIC
3. Konrponbras pabora Ne3 «Ceemosvie | padotsl o ¢pusuke 11 knace / O.M.I'pomuesa. — M. 3.5.
BOIHBLY HsznarenscTBO «IK3aMen», 2012 T.. 4
4, Kontponbnas pabora Ne4 « Ceemosbie 5.1
K8AHMbLY
5. KonTtponbHas padota Ne5 «4Amomnas 2.2.
Quzuxa. Puzuxa amomHo20 a0pay

Jlabopartopnast pabota Nel
Jlaboparoprass pabora Ne2

N3MepeHne cuiibl B3aMMOICHCTBHS KAaTYIIKW C TOKOM U MarHuTa,
N3ydeHue 37eKTpOMarHuTHOM MHIYKIIHH;

JlaGopatopHas pabota Ne3

Jlaboparopnast pabota Nod

JlaGopatopHnas paborta Ne5
coOuparomie JMH3HI,
JUTUHBI CBETOBOW BOJIHBI:
Jlabopartopnast pabota No7
JlaGopatopnas pabora Ne§
Jlabopartopnast pabota N9
nosie (1o ¢ororpadusm);

Omnpenenenre yckopeHus: CBOOOTHOTO MaIeHuUs TIPU MTOMOIIN MasTHUKA,

W3mepenne mokasaresnns mpeIoMIICHHUs CTEKIIa,

OmnpeneneHre ONTUYECKON CUITBI TUH3BI U (POKYCHOTO PACCTOSTHHS
JlaboparopHass pabora Ne6 HM3mepenue

HaOnroneHue crjaonHoro v JMHEH4aToro CeKTpos.;
HccnenoBanue criekTpa BOAOPOAA;
Onpenenenre UMIyabCa U SHEPTUU YaCTULBI IPU IBUKEHUU B MArHUTHOM

JlaGoparopnas padora Ne 10 Omnpenenenue nepuoaa

oOparieHust ABOMHBIX 3Be3]] (TIeUaTHBIE MaTEPHAIIbI).



HOYPOYHOE INVIAHNPOBAHHUE

10 xaacc (68 yacoB —2 yaca B HeJ1eJII0)
Beenenue (1 yac)

Ne Tema ypoxka IIpeameTHBIE pE3yIbTATHI
1/1 UYro usydaer (1)1/13141(3, dusnyeckue SIBIeHUA. | 3HATh CMBICH NOHATHH: (U3NYECKOE SBICHHE, THIIOTE3a, 3aKOH, TEOPHUs
Ha6i0IeHHS U OITBITHI B3aUMOJENCTBUE; BKJIAJ POCCHMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BHTHE
(hm3uKw.
VMeTh OTJIMYaTh THIIOTE3Bl OT HAYYHBIX TEOPHUil; YMETb MPUBOIMTI
HPHUMEPBI, OKA3bIBAIOIIKE, YTO HAOIIOJEHHSA U DKCIIEPUMEHT SIBIISIOTCS
OCHOBOM 17151 BBIABUKEHMSI TUIIOTE3 U TEOPUH.
Mexanuka (30 yacoB)
Kunematuka (94acoB)
2/1 MexaHudeckoe JOBUXXCHHUU. CucreMa orcueTa. | 3mars pa3auYHbIC BHABI MCXaHHMYCCKOTO IBWIKCHHA, (’pﬂaﬂquKHﬁ CMb
HOHATUS CKOPOCTH; 3aKOHBI PABHOMEPHOIO MPAMOJIMHEHHOTO IBHKEH
CKOPOCTH; CpEIHEH CKOPOCTH, MIHOBEHHOM CKOPOCTH, YypaBHEE
32 P C 3aBUCUMOCTH  CKOPOCTH ~ OT  BPEMEHM  [pH  [PAMOJIMHENH
aBHOMCPHOC  JIBIDKCHHUC  TCJL. KOPOCTD. 1 apHOMEpeMEHHOM JIBHIKEHHH, OCHOBHBIE XapaKTEPHCTHKH PaBHOMEPH(
YpaBHeHue PaBHOMEPHOTO JBYDKCHUSL| npyskenns Tenta 1o OKpYKHOCTH
Peruenue 3anay. VMETb CTPOMTH M YMTaTh TpaQUKM PaBHOMEPHOIO HPAMOJIMHEHHC
4/3 I'paduku nNpAMOTUHEHHOTO PABHOMEPHOTO| ABIXCHHS, HCIIONB30BATh 3aKOH CIIOXKCHHS CKOPOCTEH TPH PELICHHH 331
JBUOKEHUS. Pelenue 3a1a4. pellaTh 3a1aYy Ha ONpPEIENIEHHE CKOPOCTH TENlA U €r0 KOOPAMHATHI B JIIOC
OMCHT BpPEMCHHU 110 3aJlaHHbIM HadYaJbHBIM YCJIOBHUAM, OIIPEICIIS
5/4 CKOpOCTh TP HEPABHOMEPHOM JBIKCHHH. | -
p P p p A KMHEMAaTU4YECKUE XapaKTEPUCTUKU IIPU PABHOMEPHOM [IBUKEHUU Tela
MrroBenHas CKOPOCTb. Crnoxenue OKPYXHOCTH, [IPUMEHATH I10JyYEHHbIE 3HAHUS IIPU PELICHUY 3a4a4
CKOPOCTCH.
6/5 [MpsiMonnHeitHOE PaBHOYCKOPEHHOE
JBUKCHUE. HHucTpykTamx no Thb.
Jlabopamopnas paboma Nel «H3mepenue
MCHOBEHHOU CKOpOCMU U YCKOPEHUs ¢
UCNONb30BAHUEM CceKyHooMepa unu
KOMNnblomepa ¢ 0amuuKamu
7/6 PaBHOMEpHOE  ABWIKEHME  TOYKH o
OKPYKHOCTH.
817 Hucrpykrax mno Tb. Jlabopamopuas
paboma Ne2 «H3yuenue osudsicenus meia no
OKPYIAIHCHOCMIUY
9/8 Kunematnka aOCONIOTHO TBEpAOTO Tena
Pemenne 3amau nmo teme «KunemarTnkay.
10/9 KoHTpoJbHasi padora Nel
«Kunemarukay.
Junamuka (9 yacoB)
11/1 AHanu3 KOHTPOJIBHOH paboThl U Koppekuus YVY/I| 3HATH/OHUMATh CMBICH TOHSTHH «HHEPIUANIbHAS W HEWHepIHaIbHas
OCHOBHOE yTBEpXKIEHHE MeXaHukd. Cuia,| CHCTeMa OTCYETa», «B3AUMONEHCTBHE», «MHEPTHOCTb», —«HHEPLIUY
Macca. Euauma Macchl «CHJIA», «YCKOPEHHE», CMbICI 3aKOHOB HBIOTOHA, «IPaBUTAIIMOHHBbIE
v = CHJIB», «BCEMUDHOE TATOTEHUE», «CUIA TIKECTH», «YIPYrOCTh)
12/2 Ileppbiit 3akon HproTona. Bropoil 3akon «uedopManus»,  «TPEHUEN; CMBICH  BEIHMYUH  (OKECTKOCTBHY
HeroToHa. «x03(huLHEEHT TpeHusa»; 3akoH ['yka.
13/3 Tpernii  3akoH  Hprorona.  [IpuHOMO | YMeTs MIUIIOCTPHPOBaTH TOYKM TPHIOKEHUS CHJI, UX HampaBiIeHHE
OTHOCUTEIBHOCTHU Faﬂnneﬂ_ HaXOaUuThb paBHOﬂeﬁCTByIOIHyIO HECKOJIbKUX CHJI, pCHIaTh 3aJdadyn He
BBIYKMCIIEHUE CHIL.
14/4 Cnma TSKECTH W CHIAa  BCEMHPHOTO cetme y
N3MepsaTh Maccy Tena. M3MepsATh CHIIBI B3aUMOIEHCTBHS TN BHIUKCIIAT]
TATOTCHHA. 3HAYEHHS CHJI 10 W3BECTHBIM 3HAYEHHAM MAcCC B3aUMOJEHCTBYIOIINX TEJ
15/5 Hucrpykrax mno Tb. Jlabopamopnas

paboma Ne3 «H3zyuenue osudicenus mena,

6p0W€HH020 COPUSOHMANbHO)»

n ux YCKOPCHI/Iﬁ. Brruuciare 3HadeHUs YCKOPCHI/Iﬁ TCJI 11O U3BCCTHBIM
3HAYCHUAM )ICI\/’ICTByIOH_U/IX CHI W Macc Tel.BBEIUHCIATL 3HAYCHUS
yCKOpeHI/Iﬁ TCJI IO HU3BCCTHBIM 3HAYCHUAM }Z[GﬁCTByIOHIPIX CHJI M Mac(




16/6

Hedopmarum 1 CuiIbl YIpyrocTd. 3akoH
I'yka. Bec. HeBecomocCTb.

TenIIpuMeHATh 3aKOH BCEMHPHOTO TATOTEHUS TPH pacdeTax CHll I
YCKOpEHUN B3aUMOJACHCTBYIOIUX Tesl. V3MepsiTh CHiIbl B3aUMOJCICTBUS
TeIL

L7 HUncrpykraxk  mo  Thb. .]]a50€ AMOPHAZA By 1uycnsts sHauenns CHJI U1 YCKOPEHH.
paboma Ned  «H3zmepenue  océcmrxocmyl
NpPYIHCUHBL)
18/8 Cwibl  Tpenms. Hucrpykraxx mno Thb.
Jlabopamopnas paboma NoS «Hzmepenue
KO3GhGhuyuenma mpenusi CKOJbIHCEHUS)
19/9 Pemenue 3a1a4 1mo TemMe «CHIIBI B IPUPOJICY.
Camocmosmenvras paboma.
3akoHBI COXpaHeHHs] B MeXaHUKe. (7 4acoB)

20/1 Wmmnynbe. 3aK0H COXpaHEHUS MMITYJIbCA. 3HATH/IOHUMATh CMBICT TOHSATHH «HMITYJIBC TENay, «HUMITYJIEC CHIIBI»

3aKOHa COXPAaHCHHUS HMITylbca, «paboTa», «MEeXaHW4YeCKas JHEPTH»

21/2 P P CMBICII ITOHSITHSI SHEPT U, BU/IBI SHEPTHH 1 3aKOHA COXPAHEHUS SHEPTUH

CaKTHBHOC ABIDKCHHC. TCUICHUC 3aNd9 HA | yyory grrpcasts usmenenue HMIIyJbca Tela IpU yAape O MOBEPXHOCTH
3aKOH COXpaHCHUS UMITYJIbCA. BBIYUCIATE paboTy, NOTEHIMANbHYIO W KHMHETHYECKYIO SHEPIUIO Tena

22/3 Mexannaeckas pa60Ta N MOIIHOCTBH CHUJIBI. ONKCHIBATh M OOBSACHATH MPOLECCHl H3MEHEHUS! KWHETHUYECKOH I

23/4 Kunernueckas »Heprus. IloTeHnmanpHas MOTEHIMAJIbHOW JHEPrMU Teja IPH COBEPIICHHH pPaOOThl, NPUMEHSIT

SHEprHs MOJIy4EeHHBIE 3HAHUA U YMEHMS IIPU  pEIIeHUH 3ajad.
] . [TpuMeHATh 3aKOH COXpaHCHHS WMITYNbCA JUIA BBIYUCICHHUS W3MCHCHHY

2415 PaboTa CHiIBI TSDKECTH U yIpyrocTd. 3aKkoH CKOpOCTell Tel NpM MX B3aUMOJEHCTBUAX.BBMUCIATL paboOTy CHIT 1

COXpPAaHCHUA DHCPIru B MCXaHUKE. W3MEHEHUE KUHETHMUYECKON SHEpruu Tena. BBUHCIATh MOTEHUHANbHYK

25/6 I/IHCprRTa)K nmo TB. ﬂaéopamopHaﬂ SHEPruI0 TeJl B TPAaBUTALMOHHOM 1Hoje. HaxoouTh NOTEHLHANbHYK

paboma Ne6 «Hzyuenue 3akona coxpanenus SHEPTHI0 YIPYTo Ae(GopMUPOBAHHOTO Teja M0 W3BECTHOH AedopMaliuy 1
<on JKECTKOCTH Tena. [[puMeHSTh 3aKOH COXPaHCHHS MEXaHWYECKOH SHEpTHr
MEXAHUHECKOU IHEPSUU). IPU pacyeTax pe3yJlbTaToB B3aWMOJICHCTBUN Tesl TI'PaBUTALIMOHHBIMI
26/7 Konrpoabnasg patora Ne2. «/IMHAMHKA. cynamu v cuamy YIpyrocTy.
3aKkoHbI COXPAHCHUS B MCXAHUKE»
OCHOBBI CTATUKH U THIPOMEXAHUKH (5 4acoB)

27/ IAHaIu3 KOHTpOJ’IBHOﬁ pa6OTLI U KOPPEKIHS [IpuMeHsITh TpU OOBSICHCHHHM PABHOBECHS Tel (PH3HMUCCKUE MOJCIH
VV]I. PaBHOBecHe MaTepHAIbHON TOYKH W a0CONIOTHO TBEpAOEC TENO, LEHTP MacC H IEHTP TSHKECTH Tela
T BEDIOrO TN (hmM3MYecKre BEIMIHHBI: MOMEHT CHIIBI, TUIEYO CIUTBL.

PA ) ®opmynupoBaTh U OOBSCHATH NEPBOE H BTOPOE YCIOBHS PaBHOBECHS
TBEPJIOTO Tela.
28/ Bunel paBHOBecHs. Y CIIOBUSI paBHOBECHS. PA
[IpuBoWMTH TpPUMEpPHI BHIOB PABHOBECHS TBEPABIX TEN, MPOCTHI
MEXaHU3MOB.
DopMynHpoBaTh: YCIOBHE DaBHOBECHSl pbluara, HPUHIUI MHHHUMYME:
NOTEHLUAIbHON YHEPIUMU.

29/ Mucrpykrax no Th. Jlabopamopnas paboma [IpUMeHSTh YCIOBHE DPaBHOBECHs pbluara jjis OOBICHEHUS JEHCTBUS
Wo'7l «Hs’ytteHue pasHoeecus  mena noo Pa3ITUYHBIX HHCTPYMEHTOB, UCTIOJIB3YEMBIX B TEXHUKE U OBITY.
aeﬁcmeueM HECKOJIbKUX CUJL) HpI/IMeHHTB YCJIOBUS PAaBHOBECUA TBEPALIX TEJI K PCIICHUTIO 3a/1a4.

DopMynrupoBaTh U OOBSICHATH HA OCHOBE 3KCIIEPUMEHTOB 3aKkoH [lackamns

30/ Z[aB_]]eHHe_ BaKOH IIackKaysd. PaBHOBeCI/Ie 3aKOH ApXI/IMeI[a, YCJIOBHUC IJIaBaHUS TEJI. OOBSICHATH OIBIT TOppI/I‘IGJ‘IJ‘H
bKHTKOCTH | Ta32 mo oOHapyxeHHI0 aTtMocepHOro mnaBieHHs. M3MepsATh aTMOCQHEpPHOL

31/ 3 A I ABIICHUE C TMOMOIIBI0  Oapomerpa aHepompa. HaOmromate 1

dKOH APXHUMC/Ia. 1LTaBaHie TC aHAJIM3MPOBATh JICHCTBUE apXUMEIOBOH CHIIBL.
OCHOBBI MOJICKVJISIPHO-KHHeTHYecKoii Teopuu (11 yacos)

32/1 Ctpoenre BemecTBa. Mosekyina. OCHOBHBIE 3HATh/TIOHHMATh CMBICH TOHSTHI «BEIIECTBO», «aTOM», «MOJICKYIa»
OO CHISI MKT. IKCIIEPHMEHTAIbHBIG «uddysus», «MEXMOJICKYIAPHBIE CHIIbD), OCHOBHBIC MONOKEHHS MK"lt

OKa3aTeNbCTRA OCHOBHEIX TTONOeHmii MKT,| STPOSHHE M CBOHCTBA rasoB, KMIKOCTEH 1 TBEPIBIX Tell, CMBICH NOHATHE
- 1 «remmneparypay», «abCOJIOTHAS TEMIIEPATypay, CBsI3b MEXIY aOCOJIIOTHOI
bpoyHoBckoe ABrKkeHne. OCHOBHBIC TEMIIEPATYPOii Taza W CpeaHell KHHETMYECKOH OJHEPTHEH JIBHIKECHHS
monoxxeauss MKT. MosiekyJd, ocHoBHoe ypaBHeHue MKT, ocHoBHOe ypaBHeHue WD

33/2 Macca monexyir. Konmaectso BemmecTsa. 3aBHCHMOCTE  MEXY MaKpPOCKONWIECKMMH IapaMeTpaMi P, V, T)

XapaKTepU3yIOINUMHI COCTOSHHIE ra3a, CMBICT 3aKOHOB boiins — Mapuotra

343 C ” C Ieii-JIioccaka u Ilapns.Ymers 0OBACHATH (pHU3WUYECKHE SBICHHUS H:

WJIBI B3AMMOACUCTBHA MOJICKYIT. LTPOCHUEC | 0o pe MPECTaBICHUH O CTPOCHHWH BEIIECTBA, pEIIaTh 3aJadd H:

KUJIKHX, TBEPABIX, Fa3000pa3HbIX TEIL OIpeiejieHUe YHCIIa MOJIEKYJI, KOJMYECTBA BEIIECTBA, MACCHI BEIECTBA

35/4 Wneansusrii raz 8 MKT. OCHOBHOE YpaBHCHUEC MacChl OJIHOM MOJEKYJbI, OOBSCHATH CBOMCTBA Ta30B, >KHIKOCTEH




MKT

TBEPABIX TEJI HA OCHOBE HX MOJCKYIAPHOIO CTPOCHUA, IIPUMCHSATI

36/5 Temneparypa. DHEpris TEIIOBOTO [ABHKeHHs| NO/YICHHEIC SHAHIA JUIA PENICHMS 3ajad, YKAslBATh MPHUIHHHO
< CIIC/ICTBEHHBIE CBA3M MEXAY (HU3MUCCKIMH BEJIHYMHAMH, BBIUHCIISTI
MOJICKYIL. CPENHIOI ~ KHHETHYECKYI0O  OHEPTHI0  MOJNCKYJI [pPH  H3BECTHOI
37/6 YpaBHEHHE COCTOSHHS ~ MJCAIBHOTO  T'a3d remmeparype.
["a30BbIC 3aKOHBI 3HaTL/MOHUMATE  CMBIC  TIOHSTUH  «KUIEHUE»,  KUCIAPEHUE»
«TapO06PA30BAHKEY, «HACHINIEHHBIN MAP»,«OTHOCUTENLHAS BIAKHOCTH)
38/7 Hucrpykrax mno Tb. Jlabopamopnas | «napuuansuoe nasnenne», ycTpoicTBO M MPUHIUI AEHCTBUS THTPOMETD:
paboma Ne8 «OKcnepumenmanbhas | ¥ NCUXpoMeTpa
nposepxa saxona Ieii-JTioccaxay VMETh ONMUCHIBATE M OOBICHATH IPOLECCHl HCIAPEHHS, KUICHUS I
KOHJICHCAIINH, U3MEPATH OTHOCHTEIBHYIO BIAXHOCTh BO3/IyXa
39/8 Hacprmennsrii nap. JlaBneHue
HACBIIIEHHOTO T1apa. Kumenne. Mcnapenue
JKUJIKOCTH.
40/9 BnaxHocts BO3lyXa, HU3MEPECHHUE
BJIAKHOCTH.
41/10 Kpucranmmmaeckue u amopdHbie Tena.
42/11 KonTpoabHasi _pagora Ne 3 Ha Temy
«OCHOBBI __MOJIEKYJISIPHO-KHHETHYEeCKOii
TCOPUHN)»
OcHOBBI TepMOAMHAMUKH (7 YacoB)
43/1 BHYTpeHH}I}I SHEprus. Padora B | 3HATH/IOHUMATH CMBIC] TMOHITUN «BHYTPEHHSS SHEPIHS»,«KOIUUICCTBC
TEPMOINHAMUKE TEIUIOTHIY, «yZAEJbHas TEIIOEMKOCTb», (OPMYJIY JJsi BBIYHCICHHUS
BHYTPEHHEIl JHepruu, rpapuyeckuii cnocod BBIYMCIEHHS paboTh
rasa,CMbICI TIEPBOTO 3aKOHA TEPMOJUHAMHKH, (DOPMYJIUPOBKY MEPBOIC
44/2 Konnyectso TCILIOTHL. VYPaBHEHHE | 3ax0ma TEPMOAMHAMUKH IS M30MPOLECCOB,CMBIC] BTOPOTO  3aKOH:
TEIJIOBOTO OaJlaHca. TEPMOJMHAMHUKH,yCTPOMCTBO W NPUHIIMIT ACHCTBHS TEIUIOBOTO JIBUTATENS
45/3 Pemenne 3amau Ha ypaBHeHme Teruiooro | Popmyiy s serancienns KIIL.
Gatanca VMeTh pemiats 3a1add ¢ BHIYMCICHHEM KOJIHMYECTBA TEIUIOTHI, PAaGOTHI ¥
46/4 v ——| U3MEHEHHUS BHYTpeHHEH »sHepruu Traza, BbMUCIATE KIIJ[ TerioBs
llepBbIii 3aKOH TEPMOAMHAMUKH. BTOPOH | /pyrarereit.
3dKOH TCPMOAMHAMUKHN
4715 [Tpunmun peiicteuss u  KIIJ[ TermoBbix
JBUTaTeJIeH.
48/6 Pemenne 3amau no TemMe  «OCHOBEI
TEPMOIUHAMHUKN
4977 KontpoabHasi _pa6ora Ne 4 Ha _TeMmy|
«OCHOBBI TCPMOAUHAMUKU)
OCHOBBI 3J1eKTPOANHAMHUKH (22 yaca)
JaekTpocTraTuka (7 4acoB)
50/1 AHAIIM3 KOHTPOJILHOW pPabOThl M KOPPEKIIHSs 3HATH/IOHUMATH CMBICT (PU3MYCCKUX BEIMUYHH: «QJICKTPHUCCKUI 3apsiin
VY. Uro Takoe SMeKTpOAMHAMUKA. 3apsi «OJIEMEHTAPHBIA OJNEKTPUUECKUI 3apsA/»; CMBICH 3aKOHA COXPAHEHHS
BaKoH COXDaHeHMs 3apsna. 3axoH KvioHa 3apsga, (usndgeckmit cMbpicn  3akoHa KynoHa W TpaHMIBI €T
p pina. Y : MPUMEHUMOCTH, CMBICI TIOHATHUH «MaTepus», «BEILIECTBOY», «IIOJIE»
51/2 OnekTpudeckoe rnose. HanpskeHHOCTh HATPSKEHHOCTH CHIIOBBIX JIMHUIM 3JIEKTPHUECKOTO MOJISl, SHEPTETUYECKOT
52/3 [Tone ToueuHoro 3apsga, chepbl. [IpUHIIMIT | XapaKTepUCTHKH — SNEKTPOCTATHYECKOTO IO,  CMBICH  BEIMYHHb
CYTIEPIIO3HITHH. «ITIEKTPUYECKAs EMKOCTbY, (DU3UUECKHUX BEIHUHMH «IIOTEHIHAI, «PaboT:
JIEKTPHIECKOTO MOJIST
53/4 [ToTeHIMANbHAS SHEPTHS 3aPSHKEHHOTO Tea | o PHHCCKOTo 1o
S VMeTh OOBSCHATH MPOLECC DIEKTPU3AIUU TeJ, BHIYUCISTH  CHIY
B KYJIOHOBCKOT'O B3aHMOHeﬁCTBHﬂ, MIPUMEHATH IIPU PCIICHUM 3aa4 3aKOF
54/5 ITorenuman. Pa3HOCTh MOTEHIIUAIOB. COXPaHEHHUs 3JICKTPUYECKOTO 3apsia, 3akoH KysloHa, OIpenensT:
55/6 CBi3b MEXIY HaIpPsKEHHOCTHIO U | BENMMYUHY W HaNpaBIE€HHWE HANPSHKEHHOCTH DJIEKTPHYECKOTO  ITOJIS
Pa3HOCTBIO MOTeHIHaoB, | TOUEUHOr0 3apsia, NPUMEHATh TPUHINI CYNEPTIOSHIHH SIEKTPHIECKI?
DKBHIIOTCHIHATEHEIE TTOBEDXHOCTH mojie s pacueTa HANpsDKEHHOCTH, BBIYUCIATH pPabOTy OIS ¥
I—[ p MOTCHIIMAII TIOJII TOYEYHOI'O 3apsja, BBIYHUCIATE C€MKOCTH IIJIOCKOI(
56/7 OnexrpoeMkocTh. KoHueHcatop. DHEPrus | xompencaropa,
3apsKEHHOT0 KOHAEHcaTopa. [PUMEHSTH  MONYYECHHBIE  3HAHUS WM YMEHUS [PU  PELICHUE
OKCIIEPUMEHTAIBHBIX, IPaPUUECKHX, KAUECTBEHHBIX U PACUETHBIX 33/1a4.
3aKOHbI IOCTOSIHHOTO TOKA. DJIeKTPHYecKHMii ToK B pasan4nbix cpeax(12 4acoB)
57/1 bneKTqueCKHI‘;I TOK. 3HATH/MOHUMATE CMBICT MOHATHH «DJIEKTPUYECKUN TOK»,  «UCTOUHHE




Cuna toka. 3akoH Oma Al y4yacTka IIemu.
ConpoTuBieHUE

TOKa», YCIOBUS CYIIECTBO-BAHUS IIEKTPHUECKOTO TOKA; CMBICI BEIIHMYHI
«CHJa TOKa», «HANpPsDKEHUE».CMBICN 3akoHa Owma Juid ydJacTKa [enH
YMETbh ONPEACISATh COMPOTUBIICHHE MPOBOIHUKOB, (POPMYITY 3aBUCUMOCTE

58/2 Onextpueckue uenu. [locnenosarenshoe u COTPOTHBIIEHHS POBOJHAKA OT €T0 TEOMETPUYECKUX PA3MEPOB U POJI
napajljlejibHOC COCAMHCHNC ITIPOBOAHHUKOB. BEIIECTBA, U3 KOTOPOIO OH M3TOTOBIEH, 3aKOHOMEPHOCTH B LEMAX (
59/3 MucTpykrax no Th. Jlabopamopras paboma nocinenosatensHbIM U HapauIeIbHBIM COCIUHCHHEM POBOJHUKOB, CMbIC]
Ne9. «Hzyuenue HOCIe008AMENbHOZ0 4| TOHATHI «MOIIHOCTD TOKa», «paboTa Tokay», GOPMYIUPOBKY 3aKOHA OM:
HaAPATIETBHO20 COCOUNEH IS NPOSOOHUKOE) ISl TIOJIHOM LIETIH, TTAHMPOBATh SKCIIEPUMEHT U BBITIONHATH U3MEPEHUS I
5072 Pac BBIYUCIIEHHS.
ab0Ta 1 MOHIHOCTD HOCTOAHHOTO TOKA. YMeTh  cOOMpaTh — IEKTPUYECKHE ILENH €  ITOCIEI0BATEIbHBIM
NapauIebHBIM COEMHEHNEM TIPOBOJHUKOB, MPUMEHSATH TP DPEIIEH
61/5 QI[C, 3axon Oma i1 HOJIHOM LENH. 33la4  3aKOHBl IIOCJIENOBATEJIBHOIO W  NApajuIebHOTO  COEOUHEH]
IIPOBOJIHMKOB, PENIATh 3a1a4d ¢ TPUMEHEHMEM 3akoHa OMa JuIs ydacT
IeNM ¥ TOJNHOH IENMM; YMETh ONPEAENSTh PaboTy M MOIIHOC
62/6 Hucrpykrazx no TB. Jlabopamopnas pabomd SNIEKTPHYECKOTO TOKA MPH  MAPAUIENFHOM M TIOCIIENI0BATENBHC
Nel0  «Hsmepenue  I/C u  eHympenne2o| coempmenmn IPOBOJHUKOB, u3MepaTh DJIC U BHYTpEHHEE CONPOTUBJIECH]
conpomueienus UCMOYHUKA TMOKA». MCTOYHHKA TOKA, 3HaTh (JOPMYIMPOBKY 3aKkoHa OMa 1151 OJIHOM LIEMHU.
63/7 3HeKTqu€CKa${ HpOBOI[I/IMOCTI) paBJII/I‘-IHBIX 3HaTh 3HaYCHUE CBCPXIIPOBOJAHHUKOB B COBPEMCHHBIX TCXHOJIOTUAX,
BEIIICCTB. TTpOBOAUMOCTD MeTaLiop,| YMETh OOBACHATH MpHpOIY SNICKTPUUCCKOTO TOKA B METANIAX, 3HATH
MOHAMATh OCHOBBI JJICKTPOHHON TEOPHH, YMETh OOBSICHITH MPHUYHH]
3aBHCUMOCTD COIIPOTUBJICHHA IMPOBOAHHKA OT
YBEJINYCHUA COMMPOTUBJICHUA METaJlJIOB C pocToM TEMIICPATYPhI
[TEMIICPATYPBbI. ONKMCHIBATE ¥ OOBACHATH YCIOBUS M MPOLIECC MPOTEKAHUS 3JIEKTPUUYECKOTC
64/8 Tok B MMOJIYIIPOBOJHUKAX. paspsiga B IIOJYNPOBOAHMKAX, BaKyyMe, JMXHUIAKOCTH, Ta3ax, 3aKOHb
®apaies, MPOIIECC HIEKTPOIM3A U €T0 TEXHUYECKOE MPUMEHEHHE.
65/9 DIEKTPUYECKU TOK B BaKyyMe. DJIEKTPOHHOA
iTydeBasi TpyOKa.
68/10 [DnekTpuvecKuié TOK B IKHIKOCTSAX. 3aKOH|
PJICKTPOJIM3a.
67/11 [Dnexkrpuyeckuit TOK B rasax.
HecamocTOATEILHBIN n CaMOCTOSITSIILHBIN
paspsbl.
68/12 |KoutpoabHas paGora Ne 5. «3akoHbl

MOCTOSAHHOI'O TOKA)».




Kanennapno-temaTndeckoe niianuposanue 11 kiaace.
68 yacoB (2 yaca B HeJ1eJI10)

No Tema [IpenmeTHbIil pe3ynbTaT Jomarinee ara
3aJaHIe
I1nan daxkTt
OcHoBbI YjekTpoanHaMuku(npoaoskenne) (10yacon)
MaruuTtHoe noJie (5 4acon)
1/1 BBOIHBIN HHCTPYKTaX 11O OXpaHe JlaBaTp onpeneneHus:0IHOPOAHOE MAarHUTHOE I10JI€, BEKTOP MarHUTHOM MHIYKLUH;
Tpyna. BsauMoseiicTBre TOKOB. OmnwuceIBaTh OIMBIT DpcTena; MPUMEHATh NMPAaBHIO OypaBUHMKa IJIsi KOHTYPHBIX TOKOB.
OHI/ICI)IBaTI) MmoB€ACHUEC paMKM C TOKOM B OAHOPOJHOM MAarHuTHOM IIOJIE;
MaruuTtHoe nmoje Toka . .
2/2 = OHpeZleJ'IHTI) HanpaBneHHe JIMHUNU MArduTHOU I/IH}lyKI_[I/II/I, I/ICHOJ'H)SyH npaBymo
Bekrop MarHuTHON MHAYKUUA. JINHUK | Gypapunka (11eBoit pyku); HccIe10BaTh Aei{CTBHE MATHATHOTO OIS HA IPOBOJHHK C
MAarduTHOU MHAYKOUU TokoM.Beruncisite  cuny JlopeHma.  AHanM3upoBaTh  B3aUMOJAEWUCTBHE  JABYX
3/3 Moynb BEKTOpa MarHMTHOM NapauIe]IbHBIX TOKOB. BBIUMCIATE MAarHUTHBIA IOTOK, MHIYKTMBHOCTb KAaTYILKH,
JHEPTHUI0 MArHUTHOTO NOJIA. I [pUMEHATE ITOTyUEeHHBIE 3HAHUA K PENIEHUIO 3a1a4
uHaykuuu. Cuiia Ammepa P p y p A
4/4 Hucrpykrax no Th. Jla6opamopnas
paboma Nel «H3zmepernue cunvi
83AUMOOEUCMBUsL KAMYUWKU C MOKOM U
MASHUMAY»
5/5 JleiicTBre MAarHUTHOTO TIOJIST HA
nBwxymuiics 3apsan. Cuna Jlopenna.
DJIEeKTPOMATHAUTHAS HHAYKIHA (5 4acoB)
6/6 SIBreHMe 37€KTPOMAarHUTHON HaGnromate  sBJACHHWE  DJIGKTPOMArHUTHOM — MHIYKIMW;  [PUMEHSITH  3aKOH
MHITYKITHH. MariuTHBIA IOTOK. AIEKTPOMArHUTHOW MHIYKIIUY JIJIsl pemeHus 3aaad. Mcenegosars 3aBucumocts J/1C
o I/IHl]yKHI/II/I oT CKOpOCTI/I JIBUXXCHUSA HpOBO]lHI/IKa, ero JJINHBI n MO]IyJ'lSI
3aKOH 3JIEKTPOMArHUTHON MHAYKIIMH. -
7/7 BeKTOpaMaFHHTHOI/I HH}IyKHI/II/I.HaﬁH}O}IaTB nu O6’BHCHHTB BO3HUKHOBCHHC

HUncrpykrax no TB. Jlabopamopuas
paboma Ne2 «Hccredosanue senieHus
INEKMPOMACHUMHOU UHOYKYULLY

WHAYKOUOHHOT'O TOKA IpPH 3aMbIKAHWU U Pa3MBIKaHUUW ILCIIN. YMmeTh HaXOJUTh ITYyTHU
peuieHus 3a1a4 Ha 3JICKTPOMAariuTHyrO HHIAYKIHIO.




8/8

3aKOH 3JIEKTPOMArHUTHON MHIYKIIMH.
OJIC MHAYKIIUY B IBHKYIIMXCS
MIPOBOJIHUKAX.

9/9 Camounaykuus. MHIyKTHBHOCTB.
3HepI‘I/I5I MAarduTHOI'O I10JIA TOKA.
:‘)HCKTpOMaFHI/ITHOC 1oJ1e
10/10 | KonrpoJbHas padora Nel.
«Mar"uuTHoe 1moJie.
3JICKTDOM3FHPITH3H HHAVKIIUAY.
KoJse0anus u BoJHbI (15 yacoB)
Mexanuveckue koJieoanus (3 yaca)
11/1. An”anus KOHTpOJILHOI?'I pa6OTLI u [IpuBoIUTE IpUMEPHI KOJIEOATENbHBIX ABMKEeHUN. [IoHUMAaTh CMBICI M 3alUCHIBAThH
koppekuus YV 1. CBoGoaHbIE U dbopMybl ompeneneHuss (U3NYCCKUX BEIUYMH: IEPUON M YacTOTa KOJjeOaHMIA:
MepUoJl W  IMKIMYECKas 4YacToTa, TMEpPHOA  KOJICOaHWH MPYKHHHOTO |
BBIHYXXJICHHBIC KoneOanus. YciaoBue
. | MaremaTHyeckoro MasTHHKOB.
BO3HHKHOBCHNUSI CBOOOJHBIX KOJICOaHUN [IpuBOMMTL  ONpeneleHHs IOHATHIL:  KolmebaTembHas CHCTEMa, pE30HaHC.
MareMaTH4eCcKui 1 MNPy XUHHbIN PaccmaTpuBaTh: ycllOBHUS, IPH KOTOPBHIX B KOJEOATENbHBIX CHCTEMax BO3HUKAIOT U
MasTHUK. JIMHaMuKa Kojae0aTeIpHOro MOJICP’KUBAIOTCST  CBOOOJHBIC KOJIEOaHMs, CBSI3b KOJEOATEIHHOTO IBIDKEHHS C
JBYKEHUS paBHOMEPHBIM I[BI/I)KGH61/ICM 1O OKPY)KHOCTH. Hcnomnp3oBats (1)H31/I‘IGCKI/IEV MOJICTH —
TapMOHHUYECKHAE KOJICOAHUs, NPYKUHHBI MAsATHUK, MaTEMaTHYCCKHA MasTHIK,
12/2. Hncrpykrax no Tb. Jlabopamopnas rapMOHHYECKasl BOJIHA — IIPH OMHCAHUH KolebaTenbHbIX. HabmonaTe 1 00BACHATH
paboma Ne3 «Onpedenenue yckopenus CBOOOJIHBIE KOJIEOAHUs TIPY>KUHHOTO M MaTeMaTHYeCKOTO MasTHHKOB. MccienoBars
€80000H020 NA0EHUs NPU NOMOWU 3aBMCHMOCTb MepHoJa KojieOaHuii Ipy3a Ha MPyXKHHE OT MACChl IPy3a U 5KECTKOCTH
MASMHUKAY npyXuHsl.  OnpenensiTh  YCKOpEHHE CBOOOJHOTO TaJeHHA C  IOMOIIBIO
13/3 TapMoHuuecKye Konebanus, pasa MaTeMaTHYECKOTO MasTHHUKA. 3aluChIBaTh [M  aHAIM3MPOBATh| ypaBHEHHS:
' 6 5 II > TapMOHHYECKUX  KoJeOaHWH, KonebaHWH Tpy3a Ha TPYXKHHE, JIBIDKCHHS
KOJICOaHNH. 1IpEBPAIICHAC SHEPIHH MaTEeMaTHYECKOTO0 MasTHHKA. PaccMaTpuBaTh MpPEBpAlllCcHHE JSHEPIHH  IPH

IpY TAPMOHUYECKUX KOJICOAHUSX.
Pe3onanc u 6opb0a ¢ HUM

TapMOHHYECKUX KOJIEOAHMSIX, 3aTyXalollue KoJieOaHus, BHIHYKJICHHbIE KOJICOaHMs,
MeXaHUYeCKU pe3oHaHC, [aBTokoneOaHUs.]. IIpUMEHATH TOHATHS W 3aKOHBI
MEXaHUKH TIpH pEIICHWH 3aJad Ha pacyeT OCHOBHBIX (DH3UYECKUX BEIMUYHUH,
XapaKTepU3YIOIMNX KOJIeOaTeIbHOE JBIKEHIS

DJIeKTPOMArHUTHBIE KoJie0aHus (5 yacoB)




14/4. CB00OOIHBIE KOJNIEOAHUS B PaccmarpuBaTh BO3HUKHOBEHHE CBOOOJHBIX JJIEKTPOMArHUTHBIX KOJCOAHWH B
KOJeGATENBHOM KOHTYPE UJIealbHOM KoJeOaTeslbHOM KOHType. IIoHMMaTh CMBICT M 3amUChIBaTh (HOPMYIIBI
T — onpeneneHUsT (PU3NUECKUX BENWYMH: IEPHOA COOCTBEHHBIX JJIEKTPOMAarHUTHBIX

peBpall p p komebannit  (popmyma  TomcoHa), IMKIMYECKas  9YacTOTa  COOCTBEHHBIX
3JICKTPOMArHUTHBIX KOJICOAHMSX. JIEKTPOMATHUTHBIX KojeOanmii. ,JlaBaTh ompejeneHHe MOHATHS — AaKTHBHOE,
HepI/IOI[ CBOGOI[HLIX QJICKTPHUYCCKUX €MKOCTHO€ M MHAYKTHUBHOE COINPOTHUBJICHUSA; BBIUUCHATH AelcTByrollee 3HAYEHUs
kosieOanuii. [lepeMeHHBIN CHJIBI TOKA U HANPSXKEHUS, EMKOCTHOE CONPOTUBIIEHUE KOHJIEHCATOPa, UHIYKTUBHOE
SIIEKTPHYCCKUI TOK conpotuBiieHHe  KaTymkd.  CpaBHHMBaTh  BBIHYXJICHHbIE U CBOOOJHBIC

15/5 AKTHBHOE COIIPOTHBJICHUE DACKTPOMATHIT®

' . p ) Hble KoJjieOaHus B KoyiebaTeabHOM KOHType. CTpOMTh M aHAJIM3MPOBaTh I'pauKu
HeficTByioniee 3Ha4CHUE CUIIBI TOKA U 3aBMCHMOCTH ~MTHOBEHHOTO 3HA4Y€HHsl MEPEMEHHOTO HANPSDKEHMS M CHIIBI
HanpspbkeHusa. EMKocTh u MEPEMEHHOI0 TOKa OT BpeMEHH. M3ydaTh: NMEpeMEHHBIH TOK KaK BBIHY)KICHHBIC
WHIYKTHBHOCTD B LIENHU IIEPEMEHHOTO 3JIEKTPOMAarHUTHBIC KONEOAHUs; YCTPOMCTBO U MIPHHIMI ASHCTBUS TpaHCopMaTopa,

TOKa YCTPOMCTBO HMHAYKIMOHHOTO TEHeparopa IEPEeMEHHOT0 TOKa, [Ha3HA4YCHHUE

v MOBBIIIAIOIIETO U TIOHH-

16/6. Pe30HaHC B 571€KTPHYECKOH LeTH JKAIOLIET0 TPaHC(OPMATOPOB IPHU TNEpeAade >ICKTPHUECKON HEPruH Ha OoJbInne

paccTosHuSI.

17/7. I'enepupoBanue 31EKTPUIECKON
sHeprur. TpaHchopMaToOpsI

18/8 [MpousBozcTBO, NIepeaaya u
HCIIOJIb30BAHUEC DJICKTPOSHCPIUA

MexaHuveckue BOJHBI (3 yaca)

19/9 BomnHoBBIE sIBIEHUS. PaCHpOCTpaHeHH;[ [TonumaTh CMBICH U 3alMCBIBaTh (DOPMYJbl ompeneseHus (GU3HYECKUX BEIMYMH:

MEXaHHUYEeCKHUX BOJH CKOPOCTh M JJMHA BOJHBI. [IpHBOIUTH ONpeneseHus MOHATHI: BOJIHA, BOJHOBAS
MOBEPXHOCTh, JIyd, TOH. OOBSICHATH: MEXaHH3M BO3HHKHOBEHHMA (Ha MOMEIH)
MOTIEPEYHBIX BOJIH, YCIOBUE PACIPOCTPAHEHHS 3BYKOBBIX BOJIH, BOSHUKHOBEHHE JXa.
20/10 Jmna BoHEL. CKOPOCTH BOIHBI OO6cyxnaTh: OCOOCHHOCTH PACIPOCTPAHEHHUS MONEPEYHBIX M TMPOIOIBHBIX BOJH B
cpenax, BpeIHOE BIUSHHUE [ITyMa Ha 4YeJIOBeKa M KUBOTHHIX. [loHMMaTh hu3ndeckuit

CMBICII XapaKTEPUCTHK 3ByKa: TPOMKOCTh 3ByKa, BEICOTA TOHA, TEMOP.
21/11 Bonnsl B cpeace. 3ByKOBHe BOJIHBI [IpuMeHsTh NOHATHS U 3aKOHBI MEXaHUKHU NPU PELICHUH 3a/1a4 Ha pacuyeT OCHOBHBIX

(1)I/I3I/I‘IGCKI/IX BCJIMYWH, XapaKTCPU3YIOIIHUX BOJIHOBOC ABUKCHUSA




DJIeKTPOMArHUTHBIE BOJIHBI (4 yaca)

22/12 I/I3queHI/Ie ANIEKTPOMArHUTHBIX BOJIH. W3ydaTh: BO3HWKHOBEHHE D3JICKTPOMATHUTHBIX BOJH B OTKPBITOM KOJIEOATEIEHOM
TII0THOCTD [OTOKA YIEKTPOMATHATHOTO | KOHTYPE;  OKCHEPUMEHTANbHO  CBOMCTBA  JIEKTPOMArHHTHBIX ~ BOJH,  CIEKTP
— HIICKTPOMArHUTHBIX BOJH. 3yuaTs MPUHIAIEI PATHOCBA3H U TEICBUICHHUS.

Y1 [IprBOIUTH TIPUMEPHI BHIOB PAIHOCBSI3H M CHCTEM TIepe/iaud TeIeBHICHHS. PemaTh

23/13. W3obperenne paano A.C.I1omoBbmM. 3a[aud HAa ONpEJEICHUE OCHOBHBIX ()M3UYECKUX BEIUYMH, XaPAKTEPU3YIOMIUX
[IpuHIMITBI paANOCBA3U 3IIEKTPOMArHUTHBIE KOJIEOAHWS ¥ BOJIHEI, TPAHC(HOPMATOPHI

24/14 CaoiicTBa QJICKTPOMArouTHBIX BOJIH.

PacrnipocTpaneHue paroBOIIH.
Pannoaokammg. [lonarue o
TCICBUACHUN. Pa3Butue CpCACTB CBA3U

25/15 KonrpoabHnasi padora Ne2

«KoJie0aHUsA ¥ BOJHbI»
OnTuka (14 yacoB)
CaeToBbIe BOJTHBI. ['eoMeTpuyeckas u BoJiHOBas onTuka (12 yacon)

26/1. An”anus KOHTpOHBHOﬁ paﬁoTLI u | OOBACHATH TPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA C TOYKM 3PEHUS BOJHOBOM
koppexkuust YVJI. Pasurue B3rysizop | TSOPHH; CTPOHTb W HCCIIENOBATH CBOMCTBA M300pakeHWs TMpeaMeTa B ILIOCKOM
HA HDHDO cBera. CKODOCTH CBETA 3epkasie. OOBICHITH OCOOCHHOCTH MPOXOXKIACHHUS CBETa 4epe3 TpaHuIly pasjena

cpen. V3mepsTh ToKaszaresb MpENOMIIEHHs CTeKiIa;, Habiroaate ¥ 0000maTh B

puapony B . p * | cpen. Msmep p 6 606
[Mpunnun I'rolirenca. 3akoH OTpaKEHUs! npolecce  AKCIEPUMEHTANbHOH  jesATenpbHOCTH.  HabmiojaTh  JucHepcuio
CBETa CBETa;HCCIIEI0BATh COCTaB GENIOro CBeTa; HAONIONATh PasioKeHHe OENoro CBETa B

27/2. 3akoH mnpenomieHus cBera. IlomHoe | CexTp. IIpUMEHSTE 3aKOHbI OTPaXCHNS M NPENOMICHNS CBETA NIPH PELICHHH 3a/1ad.
OTpaKeHNe CTpouTs XOJ Jydel B COOMpAIOIIEH JIMH3E, BBIUMCIIATH ONTHYECKYIO CHITY JIHH3EI.

OrnpenenaTh BEIWYUHBI, BXOISIIME B (HOPMYITy TOHKOW JIMH3BI, XapaKTepH30BaTh

28/3. Hucrpykrax no Th. Jlabopamoprnas | msobpaxenns B coGuparomeii juH3e. PaccumTbiBaTh (OKYCHOE PACCTOSHHE W
pa6oma ]\@4 «HgMepeHue noxkaszameJis | OITHYECKYIO CHUIIYy CUCTEMBI M3 ABYX JIMH3, HAXOOUTH l“panI/I‘IeCKI/I TJIaBHBIN (I)OKyC
npenoMIeHUs CIeKIay ONTHYECKOM CHUCTEMBI M3 JABYX JIMH3. ONpENEeNiaTh YCIOBHS KOTEPEHTHOCTH BOJIH.

50/4 ONTIeCKIe prGOpELITAH36I OOBACHATH YCIOBMS MHHMMYMOB M MAaKCHMYMOB IIPM HHTEP(PEPEHIUH CBETOBBIX

[TocTpoeHne n3o6pakeHus B JMH3AX.

BostH. HaGmoats nHTEepdepeHnmio ceeta. Habmonats audpakimio cBeTa Ha eIy U




30/5.

Hucrpykrax no Th. Jlabopamopnas
paboma Nos «Onpeodenenue
ONMUYeCcKoU CUlbl NUH3bL U POKYCHO2O
paccmosnus cobuparowelt TUH3bLY

HHTH; OIPEIEIATh YCIOBHE NPUMEHUMOCTH IPHOIIKEHHIS TeOMETPHYECKON ONTHKU
Habnromate wHTEpdepeHIHI0O cBeTa Ha MBUIBHOW IUIGHKE W IH(PPaKIHOHHYIO
KapTHHY OT IBYX TOYEYHBIX HCTOYHHKOB CBETa HPU PAaCCMOTPEHHH HX Yepes
OTBEPCTHS Pa3HBIX AUaMeTpoB. ONpenersaTh ¢ MOMOIIBI0 AU(PPAKIHOHHON PEIIeTKU
TPaHULB! CIEKTPAIBHOH YYBCTBUTEIBHOCTH YEJIOBEYECKOrO TIJa3a; IIPUMEHSTh

31/6 Hucnepcus ceera yciaoBusl AUQPAaKIMOHHBIX MaKCUMYMOB M MHHHUMYMOB K pEIICHHIO 3ajad.
32/7. Wntepdepenuus cBera. IlpumeHeHUe 3HAKOMUTBECS ¢ OU(PAKIMOHHON pelmeTKod Kak ONTHYECKHM NPHOOpPOM M C ee
I/IHTep(i)epeHIlI/II/I. NMOMOINBIO HU3MEPATH JIMHY CBCTOBOU BOJIHBI. HpI/IMeHHTb TMOJYYCHHBIC 3HAHUA K
PEIICHHIO 33124
33/8. Nudpakius cBera. JudpakunoHHas
pelieTka
34/9. Hucrpykrax no Th. Jlabopamopnas
paboma Ne6  «H3mepenue  Onumwl
C8EmoBoI BONHBLY
35/10 [Tonstpu3anus CBeTa. ['ma3 KakK
ONTHYECKAsI CUCTEMA
36/11 O60611eHEe TeMbl «CBETOBLIE BOJIHEBIY.
Pemenue 3agau
37112 KoHTpoJbHasi padora Ne3
«CBeTOBbBI€ BOJIHbD)
N3ay4yenus u cnekTpsl (2 4aca)
38/13. | AHamM3  KOHTPOJIBHOW  pabOTBl  H
koppekuusa YYJl. Buael usnmydeHun.
HUcrounnkn  cBera.  CHektpel W
CIEKTpaJIbHbIE anmapaThl.
CnekTpabHbIN aHAIN3
39/14. | UudpakpacHoe u yabTpadHOICTOBOE

N3JTYUCHUA. PenTtreHoBckue

JTYYH.




‘ [IIkaja 3J€KTPOMAarHUTHBIX BOJIH

OCHOBBI CIENMAJILHONH TEOPUH OTHOCHTEJILHOCTH (3 yaca)

40/1. [TocTynaTel TEOPUU OTHOCUTEIBHOCTH. | OOCYkKmaTe  TPYAHOCTH, BOSHHKAIONME MpPH PACHPOCTPAHCHWH  HPHHIKIA
OTHOCHTEJIFHOCTH  Ha  DJICKTPOMArHUTHBIC  SBJICHHA.  [I03HAKOMHUTBCS  C
tdhopmynmpokamu moctynatoB CTO m mx ¢usmyeckoii cymuoctbio. OUHCHBATH
cxeMy ombita Maiikenscona—Mopiu. [[IpUBOIUTE SKCHEPUMEHTAIbHBIE NaHHbIE,

41/2 PenstuBucTCKas TMHAMUKA MOJITBEPKTAIOIINE HE3aBUCUMOCTh CKOPOCTH CBETA OT JBMIKCHUS UCTOYHHKA. |
PaccMaTpuBaTh  OTHOCHTENBHOCTH  OJHOBPEMEHHOCTH COOBITHH, MPOMEKYTKOB

213 C > v Bpemens u paccrosauit B CTO. 3anuceiBath GopMyity DUHIITENHA ¥ OHUMATH €€

' BA3b MEIKILy Maccon n SHEPrreH (duzHUecKuil cMBICT. M3y4aTh 3aBHCUMOCTE MEXIY MAcCoOM, HMITYJILCOM M SHEPrHei
B CTO.
KBanToBas ¢puszuka (17 yacon)
CaeToBbI€ KBAHTHI (5 4acoB)
43/1. CDOT03(1)(1)CKT. Teopus (1)0”[03(1)(1)@1(”[3_ ®opmynupoBaTh KBaHTOBYIO rumnortedy IlnaHka, 3aKkoHBl  (poTod(ddhekrTa;
YpaBHenne DiHIITEHA pacCUUTHIBATG MAaKCUMAJIbHYK) KHHETHYECKYIO OHEPTHUIO  3JEKTPOHOB  IPHU
dbotoaddexre. M3bickuBaTh MyTH pelieHus 3agad mo Teme «Dotosddex.
[TpuBOAKUTE HOKA3aTENbCTBA HAMYUS Y CBETA KOPIYCKYJIIPHO-BOJHOBOTO Ayalu3Ma
44/2. @otonbl. IIpumenenue Gorodpdexra. cBoiicTB. U3y4ars: onbITel JleGenesa.
45/3. JlaBiieHue CBeTa. XUMHUYECKOE
JICUCTBUE CBETA.
46/4. Pemenne 3amau mo teMe «CBeTOBBIE
KBAHTBI»
47/5. KoutpojbHasi_padora Ned mo_Tteme
«CBeTOBbI¢ KBAHTBI)
ATtomHas ¢pusuka (3 yaca)
48/6. AH”anmms KOHTpOJIBHOfI pa60TBI u | U3yyare: omeITel Monens aTtomMa ToMcoHa, OmbBITHI Pesepdopna, ILUTaHETapHYIO
koppekuuss VY]l CrpoeHue aroma. | MOAIb atoMa. PaccmarpuBaTh MOJIENb aToMa Bojgopoja mo bopy. AHamM3upoBaTh
SHEPreTHYECKYI0 JHarpaMMmy aroma Bogopoaa. OOBACHATE TPOMCXOXKICHHUE
Onbitet  Pezepdopna.  Ilnanerapuas N N
JMHEHYATHIX CIEKTPOB ¢ MO3MIKA Teopun bopa. [Pasnuuath crnoHTaHHOE U
Mozenb aroma. KBaHTOBBIC MOCTYIaThl BBIHYX/IEHHOE H3ydeHus.] [OnuchiBaTH CBOWCTBA M OONACTM NPUMEHEHHS
bopa. Jlazepsl. nasepHoro usiyueHus. O6CyxkaaTh pe3ynbTaT onbita Pesepdopia.
49/7. Hucrpykrax no Th. Jlabopamopuas

paboma Ne7 « Habnoodenue cniownozo
U TUHEU4amozo CneKmpo8y




50/8.

Hucrpykrax no Th. Jlabopamopnas
paboma Ne8 « Hccneoosanue cnekmpa
8000p00a)

Du3zuka aTOMHOro sijipa (7 4acoB)

51/9 MeToapl perucTpauy 3JIEMEHTAPHBIX | PaccMaTpuBaTh METOABI PETMCTPALIMY 3aPSIKCHHBIX YacTHLl. [loHnMaTh pusnueckuit
yacTuiL. Bl PAJMOAKTHBHBIX | CMPICT TOHATHA M BEMMMMH: MACCOBOC M 3apAiOBOC HHCIA, SHEPIMA CBAM H
W3JTyYEHHUM. yAcIbHas N

JHEPIWsl CBS3M ATOMHOTO sIIpa, PamMOAaKTHBHBIA pacmaj, MepHoN MONypacraja,

52/10 PajoakTnBHBIC TPEBPAICHUS. 3aKOH | gnephas peakuus, dHepreTHUeckuil BBIXOA SACPHOIl pEaKUuM, LeMHas sjepHas
PaanOaKTUBHOI'O  pacriaja. HepI/IOI[ peaxuus,

HoJIypacraia. KOOQPHUINEHT pa3sMHOKEHHS HEWTPOHOB, KpHUTHYECKas Macca, [TepMosiepHas

53/11 CTpoeHHE ATOMHOTO sapa. DHEPrHs peakuusi], MOHW3MPYIOWIEEe M3IyHeHHE, NOTIOMICHHAs 1032 M3IyHeHHS, MOLHOCTS
cBs3m sep. FEOTOMEL NOTJIONICHHOW JO3bl W3JIy4eHHs, DKBHUBAJCHTHAs J103a, 3JEMCHTapHas 4YacTHIIa,

AQHHUT HJISALIVSL.

54/12 Hucrpykrax no Th. Jlabopamopnas [MpuBoaKMTh MpHUMeEpPHl H30TONOB BOAOpona. ONUCHIBATH: MPOTOHHO-HEHTPOHHYIO
paboma Ne9 «OnpedeneHue umMny1bca u | MOENh aTOMHOTO s/Ipa, BO3HUKHOBEHHE nedekta macc. Paccmarpusath cBoicTBa
SHepeuu uyacmuyvl npu OudCeHuy @ | VIEPHBIX CHIL, CHIbHOE (HJICPHOC) B3aMMOJICHCTBHE HYKJIOHOB. AHAJIN3UPOBATh
MACHUIMHOM HOey rpa<b(1/n< 3aBHCUMOCTH Y/ICIbHOIN SHEPTUH CBSI3W ATOMHOTO sIJJpa OT YKCJIa HYKJIOHOB B

HeM (MaccoBOro

55/13 Snepubie peakuuu. JleneHnue saep yucna). I3ydaTh CXeMy YCTaHOBKH IS HCCIIEA0BAHUS PaJHOAKTUBHOTO U3/ TyYEHHSL.
ypana. llenHbie sAepHBIE pEAKUWM. | [Tonumath  (U3MYECKYlO TpUpody aibda-, OeTa- M TraMMa-H3TydeHH.
SInepHblit peakTop. DopMynHpOBaTh M NPUMEHSTH MPABHJIa CMEIICHUS I 00bsICHeHH anbda- 1 Oera-

56/14 | TepmosimepHbie peakiui. [IprMeHeHwe | PACTAA0B (eKTpoHHbiii pacnan).

AIEPHOM DHEPreTHKU. buonormdeckoe
,I[eﬁCTBHe paaranmu.

57/15 KonTposbHasi paGora NeS mo Teme
«ATOMHas dusuka. PDusuka
ATOMHOI'O AAPa»

DJieMeHTapHbIe YacTUlbl (2 yaca)

58/16 AHanus KOHTpOJIBHOﬁ paﬁoTLI u | [puBomute mnpuMepsl (yHIAMEHTAIBHBIX YACTHIIL. PaccmarpuBath cBOiiCTBa
KOPPEKLHs YV]I. Duspka | YIEMEHTapHbIX YacThll. ONMChIBATH YyHIAMEHTATbHbIE B3aUMOACHCTBHS
QJICMCHTAPHBIX YaCTHUII.

59/17 Enunas ¢usnueckas kapTuHa MUpa

Crpoenue BeesieHHoM (S yacoB)
60/1 Congeynas cUcTeMa. 3axonbl | Ycnoms3oBath MHTEpHET il MOMCKAa M300pa)KEHUH aCTPOHOMHUYECKHUX CTPYKTYD;

JABUXXCHUA ITJIAHET.

MOSCHATH (U3MUecKuii cMbIci ypaBHeHHs Ppuamana.KiaccnpummpoBaTs nepuoast




61/2

OO0mue CBEICHUS 0 CounHize.
HUcrtounuku »HEprud © BHYTpPEHHEE
crpoenue CoJHIIa.

62/3

Hama IN'anaktuka. [Ipoucxoxnenue u
OBOJTIOIINS TAIAKTHK U 3BE3]T.
HNucrpykrax no Th. Jlabopamopnas
paboma Ne 10 «Onpedenenue nepuooa
0Opawerust OBOUHBIX 36€30»
(neuammuvie mamepuanvl).

63/4

Hama lanaktuka. Mecto ConHeuHoM
cucreMsl B 'anaktuke Mueunsiii [1yTs.

64/5

Teopus Bbonsmioro B3pbIBa u
pacummpsrouercs BeereHHoi

somounn Bceenennoii. Brictynate ¢ goknagamMu W mpe3eHTauusMu. BeicTynaTte ¢
JTOKJIaaMH | TIPE3CHTAIHAMA

OrneHrBaTH BO3PACT 3BE3J IO MX MAacce; CBI3BIBATH CHHTE3 TSDKEJIBIX AJIIEMEHTOB B
3BE3/1aX C UX pacmojoXeHneM B Tabiuie Mernaeneera. BeicTymats ¢ qokimagaMu

IHoBTOopenue (3 yaca)

65/1

[ToBTOpeHue no reme «MexaHuueckue
SIBJICHUSI

66/2

HOBTOpeHI/IC o TEMC «MoneKynstHaH
(1)1/131/1Ka U TCpMOJUHAMUKA»

67/3

[ToBTOpEHUE TeMBI «DNEKTPOCTATUKA U
3JIEKTPOAUHAMUKA)

Perrats 3amaun Ha pacueT GU3MYCCKUX BEIUYMH, aHAIU3 MPOIECCOB U (PHU3MUCCKUX
SIBJICHUH.

3agaun
TETpan

B

Pe3epB 1 yac




YueOHO-MeTOANIECKOE 00ecIIeueHne
o0pa3oBaTejILHOIO MpoIlecca.
YyeOHO-MeTOAUYECKHE TOCOOMS IJISAA YHHUTEs

YueOnuk I'.5.Msxumes, b.b.byxosnes, H.H.Corckuii «®usnka» knaccuueckuii kype. 10, 11 kmace» — Mocksa, [Ipocsemienne, 2018 T.
Hunaktuueckue marepuaisl Gusuka 11 xknace / A.E.Mapon, E.A.Mapon. — M.: M3narensctBo «/Ipodar, 2014.
TemaTnyeckre KOHTPOJIBHBIC U caMOCTOsTENbHBIC PaboThl 1o ¢usuke 11 kmace / O.U.I'pomueBa. — M.: U3narenbcTBo «Ok3ameny, 2012 T.

HNuTepHeT-pecypcnbl
AHnMaruu ¢puszndeckux 00beKToB. http://physics.nad.ru/

XKuas ¢pusuka: odyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoku ¢usuku ¢ ucnonb3zoBanueM MHTepHera. http://www.phizinter.chat.ru/
dusuka.ru. http://www.fizika.ru/

dwusuka: KoyuteKius oneiToB. http://experiment.edu.ru/

dusmKa: 3JeKTpOHHAs KoJUIeKIus onbiToB. http://www.school.edu.ru/projects/physicexp
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