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HOACHUTEJBHAMA 3AIIUCKA
[Iporpamma cocTaBiieHa Ha OCHOBE aBTOpckoi paboueit mporpammbl A.B.Illatamunoit «Mocka. Ilpocemenne, 2017r.». JlaHHas mporpamMma
peam3yeTcs mpH UCroiab3oBaHuK yueOHukoB «®Pusuka 10,11» muanm «Kiaccuueckuit kype» aBtopoB: I'.S1.Mskumies, b.b.byxosnes, H.H.Corckuii, B. M.
Yapyrus / Ilox pen. H.A.IlapdheHnTbeBoii 1 pa3paboTaHa B COOTBETCTBHH C
®DenepalbHBIM TOCYJApCTBEHHBIM 00pPa30BaTENbHBIM CTaHAAPTOM CpemHero obmiero oOpa3oBanus (yTBepKIeH mpukazoM MunoOpHayku Poccun Ne 413 ot
17 mas 2012 roga) ¢ U3MEHEHHUSIME U IOTIONTHeHUsIME OT: 29 nekadps 2014 r., 31 nekadps 2015 r., 7 utons 2017 .
OOII o6meo6pazoBaTeIbHOTO yupekaeHus (yrepxkaeHna npukazom Ne 67/01-07 ot 16.03. 2018);
B aBTOpcKyro nmporpamMmy BHECEHBI He3HAUMUTENNbHBIE n3MeHeHus: Jlobasnena 1 maboparopnas padora nmo mexanuke Nel u 3 yaca Ha pemieHue 3aaa4
o mexanuke B 10 kiacce, B 11 knacce 3a cuet pezepsa 1 yac 1o0aBieH Ha pelIeHre 3aa4 [0 3JIEKTPOJUHAMUKE ABTOpCKas MporpaMma MOJTHOCTHIO
cootBeTcTByeT ®I'OC
HIkonpHBIA Kypc (U3UKH — CUCTEMOOOPA3yIOMIMI IJisi €CTECTBEHHO-HAYYHBIX MPEIMETOB, IMOCKOIbKY (U3NYECKHE 3aKOHBI, JIe)Kalllue B OCHOBE
MUPO3JIaHus, SIBISIOTCS OCHOBOHM COJIEP)KaHUs KYPCOB XUMUH, OUoIorud, reorpaduu u actpoHomun. Ousnka BOOPYKAET MIKOJbHUKOB HAYYHBIM METOOM I10-
3HAHMUS, TO3BOJIAIOIINUM MOy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHpE.
OCo0eHHOCTSIMM M3J10KEHHS COJePKAHUS Kypca sIBJISIOTCS:

* ©IMHCTBO U B3aMMOCBS3b BCEX pa3/eloB KaK pe3yJbTaT IOCIEAOBAaTENbHONW JeTalM3ali IpU HM3YYEHUH CTPYKTYpbl BellecTBa (OT Makpo- [0
MHUKpomacmTaboB). B rimaBe «dmemeHTsl acTpodusukn. JBomonus BeeneHHoH» paccmaTpuBaeTcs oOpaTHasi OCIeJ0BATEIbHOCTh — OT MEHBIIIUX MacITaboB
K 00JIbIINM, YTO 0OecleurBaeT BHYTPEHHEE €IMHCTBO Kypca;

* OTCyTCTBHE JAeleHHs (PU3MKM Ha KiIacCH4YecKylo W coBpeMeHHyI0 (10 kiacc: crmenumanbHasi Teopus OTHOCHTEIBHOCTH pacCMaTpUBAECTCS BCJen 3a
MexaHnuko HpioTOHa Kak ee 0000IIeHHME Ha CiIy4ail ABMXKEHHS TEJI CO CKOPOCTSIMH, CPaBHHMBIMH CO CKOPOCThIO cBeTa; 11 Kkilacc: KBaHTOBas TEOpHS
OTpeieNisieT CIEKTPhI U3TYYCHUS U MOTJIOUICHHS BBICOKUX YaCTOT, UCCIEAYET MUKPOMUD);

B JI0Ka3aTEeIbHOCTh M3JI0KEHUS MaTepuana, 0a3upyroIascs Ha MPOCTHIX MaTeMaTHYEeCKUX METOJaX U Ka4eCTBEHHBIX OIEHKaX (MO3BOJISAIOIIUX MOJYYUTh,
Hanpumep, B 10 kiacce BeIpayKe€HHE JJIs1 CHIIbI TPEHUS TTOKOSI U 7Sl aMIUIMTYIbl BEIHY)KJICHHBIX KOJeOaHUH  MasTHUKA,  OLIEHUTH pannycdepHOU
JbIpel; B 11 Kiacce OLIEHUTH pa3Mep siipa, SHEPTUIO CBSI3U 3JIEKTPOHA aTOME M HYKJIOHOB B siIpe, KPUTUUYECKYIO MacCy ypaHa, BEJIMYUHBI 3aps]10B KBAPKOB,
yucio 3Be31 B ['amakTuke, mpuMepHBId Bo3pacT BceeneHHoW, nmapaMeTpsl BcelneHHON B IUIAHKOBCKYHO 310Xy, KPUTHUYECKYHO IUIOTHOCTH BceneHHOH,
OTHOCHUTEIIbHBIM TepeBec BellecTBa HaJ aHTHUBELIECTBOM, Maccy JIKuHca, TemmepaTypy M HpuMepHoe BpeMsi cBeueHus CoiHIla, BpeMsi BO3SHMK-HOBEHHS
PENUKTOBOTO U3TYUYEHHS, ITIOTHOCTh HEUTPOHHOM 3BE€3/1bl, YMCIIO BHICOKOPA3BUTHIX LIMBHIN3ALUNA BO Beenennoil);

* MaKCHMaJIbHOE UCIOJIb30BaHUE KOPPEKTHBIX (hU3MUYecKHX Mozenei n aHanorui (moaenu: 10 kimacc — MOAENM KpUCTaula, dJIEKTpU3aluu TpeHuem; 11
KJIACC — CBEPXMPOBOJAMMOCTH, KOCMOJIOTMYecKas Mmojnenb PpuamaHa, MOJENb IPOCTPAHCTBA, MC-KPUBJIEHHOIO IpaBUTanMel; aHaimoruu: 10 kmace —
JBUKEHUSI YaCTHI] B OJJHOPOJHOM IPaBUTALIMOHHOM U 3JIEKTPOCTaTHUECKOM MOJIsAX; 11 Kiacc — pacnpocTpaHeHUs] MEXaHUYECKHUX U 3JIEKTPO-MarHUTHBIX BOJIH,
JTaBJICHUSI UJI€AIBHOTO ¥ (POTOHHOI'O T'a30B);

* 00CyXJeHue rpaHull MPUMEHUMOCTH BCEX M3ydaeMbIX 3akoHoMepHocTei (10 kmacc: 3akonsl HetoTona, I'yka, Kynona, cnoxenust ckopocreit; 11 kmacc:
3akoH OMa, KJTacCH4YecKasi TeOPHsI AIEKTPOMAarHUTHOTO U3JTYYSHHS) M UCTIONb3yeMbIX MOJIeTIel (MaTepHraibHasi TOUKa, ACaNbHBIN ra3 U T. 11.);

* HCNOJb30BAaHUE M BO3MOXKHAsI MHTEPIPETALUsi COBPEMEHHBIX Hay4HbIX JaHHBIX (11 Kiacc: aHM30TpONUS PEIMKTOBOTO H3JIyUYEHHUS CBSA3BIBACTCS C
00pa3oBaHNEM aCTPOHOMHUYECKUX CTPYKTYp (moa00HbIe uccienoBanus J>xona Masepa u [xxopmka Cmyta Obutn yanoctoeHsl HobeneBckoit mpemun mo Ghusmnke
3a 2006 rom), Ha IMIECTH PUCYHKAX MPUBEACHBI B pa3HbIX MaciTa-0ax 3D-kapTuaku BceneHHoM, moMydeHHbIE 3a TIOCIEIHUE TOABI C TTOMOIIBI0 KOCMUYECKHUX
TEJIECKOIOB);

* paccMOTpeHHe IMPUHIUNA JASHCTBUS COBPEMEHHBIX TEXHHUECKUX ycTpoilcTB (10 Kiacc: CBETOKONMPOBAIBHON MAILIMHBI, JJIEKTPOCTATUYECKOTO (PUIBTpa
JUISL OYMCTKHM BO3/AyXa OT MbUIM, KJIaBUATyphl KOMIIbIOTepa; 11 kiacc: nerekropa MeTalinde-cKUX MpeiIMEeTOB, 1Moe3/1a Ha MarHUTHOW IMOAYIIKE, CBETOBO/A),



IPUKJIAJHOE UCIOJIb30BaHUE (u3ndeckux sBieHuil (10 kiacc: sBIEeHUE 3JEKTpU3alUM TPEHHEM B JakTHiIocKomuu; 11 Kiacc: ayeKTpuyeckoro paspsijia B
MJIa3MEHHOM JTUCILTIEE);

*  OOWIEKYIBTYPHBIM acHEeKT (PU3MUECKOT0 3HAHUS, pean3a-IHs UIeu MEXIpeaMeTHbIX cBsa3ei (10 kimacc: cuMMeTpus B IPUPOAE U HKUBOMHCH, YIPYTUe
negopmanuu B OMOJIOTHUECKUX TKaHAX, (PU3MOJIOTHYECKOE BO3/ICHCTBUE MEPErpy30K HA OpraHHU3M, CYLIECTBOBAHHE 3JIEKTPUUYECKOro mois y peio; 11 kmacc:
(¢u3nyeckue NPUHLUIBI 3PEHUs, OOBSICHEHHWE IPUYUH BO3HUKHOBEHHUS paJMAlMOHHBIX IOSCOB 3€MJIM, BBIACHEHHE BKJAaJa pa3jIMYHBIX HCTOYHUKOB
MOHU3UPYIOIIETO M3JIy4€HUS B E€CTECTBEHHbIN paauallMOHHbIN (DOH, MCIIOJIb30BAaHHE SBJICHUS pPAJMOAKTHBHOIO pacrnaja B H30TONHON XpPOHOJIOTHHU,
(dopMynHupoBKa HEOOXOAUMBIX YC-JIOBHI BOZHUKHOBEHUSI OPTaHUUECKOM KU3HH HA IJIAHETE).

Hesan u3yvyenusi GU3MKHU B CPeAHeN HIKOJIEe CeYyIOLHe:

v (hopMmupoBaHKre y OOy4arOLIMXCA YMEHUS BHJECTh UM HOHMMATh LEHHOCTh OOpA3OBaHMUs, 3HAYMMOCTh (PU3MUECKOTO 3HAHMSA IS KaKIOrO 4YeIOBEKa,
HE3aBUCHMO OT €ro MpOo(ecCHOHATBHOMN JeSITeIbHOCTH; YMEHUN pa3ianyaTh (PaKThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIC BBIBOJIBI, BUJETh MX CBA3b C KPUTEPHS-

MU OIICHOK, ()OPMYIIMPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIINIO;

v (hopmupoBaH#e y 00yUaOIIMXCs [[ETOCTHOTO MPEICTABICHHSI O MUPE M POJIU (DH3HUKU B CO3IaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI MUDA;
yMeHUsl OOBSICHATH IMOBEJIEHHE OOBEKTOB M IMPOLIECCHl OKPYKAIOIIeH NeHCTBUTEIBHOCTH — IMPUPOJHON, COLUAIBHON, KYJIbTYPHOH, TEXHUUYECKOW Cpelbl,
UCIIOJb3YS JJIs 3TOro (PU3MUYECKUe 3HAHUS;

v npuoOpereHne OOYYaONMMKCS OIbITAa Pa3sHOOOPA3HON JESATEIBHOCTH, OIBITA MO3HAHHA KM CAMOIIO3HAHWS; KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCAJIb-HOE 3HAYEHUE JJIS Pa3IMUHbIX BHJIOB JI€ATEIILHOCTH, — HABBIKOB pEIIEHHs MPo0JieM, IPUHATHUS PELLICHUM, TIOUCKa,
aHanmu3a U 00-paboTkM MH(OpMAIMKY, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUUYECTBA, F3PHEKTUBHOIO U O€30MaCHOTO MCIIOJIb30BaHMS
Pa3IUYHbIX TEXHUYECKUX YCTPOICTB;

v/ OBJIaJIcHHE CHCTEMOIM HAYYHBIX 3HAHUN O (DPU3MYECKMX CBOMCTBAX OKPYIKAIOUIEr0 MHpa, 00 OCHOBHBIX (HM3HYECKHX 3aKOHAX M O CHOco0ax HX

HUCIIOJIBb30BAaHUsA B HpaKTquCKOﬁ KHN3HU.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA ®UBUKH
OO6yuenue pusuky B 00pa3oBaTeIbHOM YUPEXKIECHUU JOHKHO OBITh HANIpaBiIeHO Ha (OPMUPOBAHUE CIAEAYIOLIUX PE3YJIbTATOB:
JIMYHOCTHBIE Pe3y/IbTaThl:
- YMEHHUE YIPaBJIATh CBOCH MO3HABATEILHOM JIESITEIbHOCTHIO;
- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO0OOPa30BaHUIO, HAa TPOTSHKEHUH BCEH JKM3HU; CO3HATEIBHOE OTHOIIEHUE K HEPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEIIHON MpodecCHOHANbHON 1 00IIECTBEHHOH eSITeNbHOCTH;
- YMEHHE COTPYIHNYATH CO CBEPCTHUKAMHU, JETHbMH MIIQJIIIETO BO3PAcTa, B3POCIBIMU B 00pa30BaTEIbHON, yueOHO-NCCIIeI0BATEILCKOMN, TPOSKTHOW H
JPYTUX BUJAX JEATEIbHOCTH;
- ¢(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH; OCO3HAHUE 3HAYMMOCTH HayKH, BIIaJICHUS
JIOCTOBEPHOM MH(pOpMAIUE 0 IepeOBbIX TOCTHKEHUAX U OTKPBITUSIX MUPOBOM M OT€YECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHHUUYECKOMY TBOPUYECTBY;
- YYBCTBO TOPJIOCTH 32 POCCUHCKYIO (PU3MUECKYIO HAYKY, TYMaHU3M;
- IOJIOKUTEILHOE OTHOLIEHUE K TPYIY, L1eJIeyCTPEMIEHHOCTb;
- DKOJIOTHYECKas KyJIbTypa, Oepe’KHOE OTHOIICHHE K POIHOM 3eMJie, PUPOAHBIM OorarcTBaM Poccuu n Mupa, MOHUMaHHE OTBETCTBEHHOCTH 33 COCTOSIHHE
HPUPOTHBIX PECYPCOB U Pa3yMHOE MPHPOJOUCIIONB30BAHUE.

MeTaIIDe)]MeTHble pe3vJabTAaThI:




Pezynamuenvie YY/[:

Obvuarowutica cmooicem:

- CaMOCTOSITEIPHO OMPEACTATH IeNIN, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHBIE 337]a4i B 00pa30BaTEIbLHON IEATEIPHOCTH U KU3HEHHBIX CHTYAIIHIX;

- OLICHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U Ipyrue HeMaTepHuaabHbIe Pecypchl, HEOOXOAUMBIE /7Sl TOCTHKEHUS TOCTaBIIEHHOW paHee LeH;

- COTIOCTABJIATH UMEIOIIHNECS BOZMOKHOCTH M HEOOXOIMMBIE JUTSI TOCTHIKEHUS TSI PECYPCHI,

- OIPEIENATh HECKOIBbKO MyTeH JOCTHKEHUS MOCTaBICHHOH 11eJIH;

- 337]aBaTh NapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO OMPEACIUTD, YTO LIEIb JOCTUTHYTA,

- COTOCTABJIATH MOJTYYSHHBIN Pe3yIbTaT AESTEIIbHOCTH C TOCTABICHHOMN 3apaHee LEeTbIo;

- OLIEHUBATh MOCIIEJCTBUS JOCTHXKEHHS TTOCTABICHHOU LIETU B ACATEIHLHOCTU, COOCTBEHHOM JKU3HU U )KU3HU OKPYXKAIOIIUX JTIOJCH.

Ho3znaseamensnoie YY/I[:

Obyuarowuiica cmoxcem:

- KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(GOPMAIIUIO C PA3HBIX MO3UIIUN;

- pacmio3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHUKAX;

- HCII0JIb30BATh Pa3IMYHbIE MOJIETIbHO-CXEMAaTUYECKUEe CPECTBA JIJIs MPECTABICHUS BBISIBJICHHBIX B HH(OPMAIIMOHHBIX HCTOYHUKAX MTPOTUBOPEUHIA;

- OCYIIECTBJITH Pa3BEPHYTHIN HH(DOPMAIIMOHHBIN MOMCK M CTABUTH HE €T0 OCHOBE HOBBIE (YueOHBIC U IMO3HABATEIHHBIC) 33/1a4H;

- UCKaTh U HAXOJUTh 0000IEHHBIE CITIOCOOBI PEIICHUS 3a]a4u;

- PUBOJIUTH KPUTUUYECKHUE apPT'YMEHTHI, KaK B OTHOIIIEHUU COOCTBEHHOTO CYXCHUS, TAK U B OTHOILIEHUHU JCHCTBUN U CYXKJIEHUM JIPYroro 4eoBeKa;

- aHaJIM3UPOBAThH U MPeoOPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUUBBIC CUTYAIINH;

- BBIXOJIUTH 32 paMKH y4eOHOTO MpeIMeTa M OCYIIECTRIISITH [IeJICHAPABICHHBIA TOUCK BO3MOXKHOCTH IIIMPOKOTO IMEPEHOCA CPEICTB M CIIOCOOOB JICHCTBUS;
- BBICTPAMBATh WHANBUAYAIbHYIO 00pa30BaTEeNIbHYIO TPAEKTOPUIO, YIUTHIBASI OTPAHUYEHHS CO CTOPOHBI IPYTHX YYACTHUKOB M PECYpCHbIE OTHOIICHUS;
- MCHSATH U yJEP)KUBATh Pa3HbIC TO3UITUH B IIO3HABATEIHLHON ACSITEILHOCTH (OBITh YICHHKOM U yduTeNIeM; (POpMYJIHPOBATh 00pa30BaTEIbHBIN 3aIIPOC U
BBITIOJTHATH KOHCYJIBTaTUBHBIE PYHKIIMHA CAMOCTOSITENIHO; CTABUTh MPO0JeMy U paboTaTh HaJl €€ pellleHHeM; YIPaBIsATs COBMECTHOH MMO3HABATEIHHON
NESATETLHOCTHIO U TTOTUYUHATHCS).

Kommynuxamuenwvie YY/[:

Obyuarowuiics cmoodicem:

- OCYIIECTBIIATH JEIOBYI0 KOMMYHHUKAIIUIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHONM OpraHU3allii, TaK 1 3a €€ MpeIeIaMu);
- IPU OCYIIECTBIIEHUU TPYNIIOBOM pabOThI OBITh KaK PYKOBOJMUTENIEM, TaK U YJICHOM IMPOEKTHON KOMaH/IbI B Pa3HBIX POJISX (TEHEPATOPOM HJICH, KPUTHKOM,
UCIIOJTHUTENIEM, TIPE3CHTYIOIIUM U T.J.);

- Pa3BEPHYTO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BaHUE aJIEKBATHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

- pacmo3HaBaTh KOH(PIUKTHBIE CUTYallUH U TIPEJOTBPAIIaTh KOHMIUKTHI IO UX aKTUBHOMU (ha3bl;

- COTJIACOBBIBATH MO3HITMH YJICHOB KOMaH/IbI B TIpoIiecce pabOThI HaJl OOIIUM MPOTYKTOM/PEIICHUEM;

- IPEACTABIATH MYOJINYHO PE3yNbTaThl MHANBUAYAIBHON U TPYNIIOBON ACSITENILHOCTH, KaK Tepe]] 3HAKOMOM, TaK U Mepe/l He3HAKOMOU ayIUuTOpHEi;

- MOI0MPATh MAPTHEPOB /IS IETOBOM KOMMYHHUKAIIUHU, UCXOS U3 COOOpaXKeHUH Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, & HE JIMYHBIX CUMIIATHI;

- BOCIIPUHUMATh KPUTHYECKHE 3aMEeUaHus KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

- TOYHO ¥ €MKO (hOpMYJIHPOBaTh KaK KpUTHUECKHE, TaK U 0JJOOpPUTEIbHbIE 3aMEUaHUsl B aJIpec IPYIrHX JII0Iel B paMKax JeJI0BOM 1 00pa3oBaTeIbHOM
KOMMYHHKAIUH, U30erasi Mpu 3TOM JIMYHOCTHBIX OLIEHOYHBIX CY>KICHHM.




IIpenMeTHBIE pE3VabTAThI:

Buinycknux na 6a3060m ypogre Hay4yumcs:

— JIEMOHCTPHUpPOBATh Ha IpUMeEpax poJib U MECTO (U3MKU B (POPMUPOBAHMM COBPEMEHHON HAay4HOM KAPTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOM IEATEIBHOCTH JIFOCH;

— JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEKIY (PU3UKON U IPYTMMHU €CTECTBEHHBIMU HAyKaMU;

— YCTaHaBIMBATh B3aMMOCBS3b €CTECTBCHHO-HAYYHBIX SIBIICHUHM U IPUMEHSTh OCHOBHBIE (PU3MUECKUE MOJICIHN JJIsl X OMUCAHUS U OOBACHEHHUS;

— HCIOJIB30BaTh MH(pOpMALNIO (PU3UYECKOTO COAEPKAHUS MPHU PELICHUH Y4eOHBIX, NPAKTUYECKUX, IPOEKTHBIX U HCCIIEAOBATENbCKUX 3aJad, UHTErpupys
MHGOPMALIHIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUYECKH €€ OL[CHUBAS;

— paszauyaTh M YMETh HCIOJb30BaTh B Y4EOHO-HMCCIEIOBATENbCKOM AEATENBHOCTH METOAbl HAYYHOro IO3HaHWs (HaOIroAeHUe, ONMCaHue, U3MEpEHHE,
HKCIEPUMEHT, BBIJIBUKECHUE TUIIOTE3bI, MOACTHPOBAHKE U Ap.) U (popMbI HaydHOTO 1MO3HAHUS ((PaKThI, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA IPUMEPaX UX POIIb
Y MECTO B HAYYHOM I103HaHUU;

— IPOBOAUTH MPSMbIE U KOCBEHHbIE U3MEHEHUS (PM3MUYECKUX BEIMYUH, BBIOMpPAs U3MEPUTEIbHbIE TPUOOPHI C YUETOM HEOOXOJUMON TOUHOCTH U3MEPEHHUH,
IUTAHUPOBATh XOJ] U3MEPEHUH, N10JIyyaTh 3HAUYCHUE U3MEPSAEMOM BETMUMHBI M OLIEHHBAaTh OTHOCUTEIBHYIO IIOIPEIIHOCTh IO 33JjaHHbIM (hopMyJIaMm;

— TIPOBOJHTH HMCCIIEOBAHUS 3aBHCUMOCTEH MEXIY (PU3MUECKUMH BEIMYMHAMH: MPOBOIUTH M3MEPEHHS M ONpPENeNATh Ha OCHOBE MCCIIEJIOBAaHHS 3HAUYCHHE
[apaMeTPOB, XaPaKTEPUIYIOIUX JAHHYIO 3aBUCUMOCTh MEKIY BEIMYMHAMU, U JeJIaTh BBIBOJ] C YUYETOM IOIPEIIHOCTH U3MEPEHU;

— HCIIOJIB30BAaTh JUISI OMIMCAHUS XapaKTepa NPOTeKaHUsl (PU3NIECKUX MPOILECCOB (PU3NICCKUE BETMIUHBI U IEMOHCTPUPOBAThH B3aUMOCBSI3b MEK/y HUMU;

— HCIIOJIb30BaTh JUIs OMMCAHUS XapaKTepa NpOoTeKaHus GU3NUYECKUX MPOLECCOB (PU3NYECKHUE 3aKOHBI C YU€TOM T'PaHULl UX TPUMEHUIIPUMEHUMOCTH;

— pelaTh Ka4eCTBEHHbIE 33/ayd (B TOM YHUCIIE U MEXIPEJAMETHOIO XapakTepa): MCHOJib3ys MOJAENU, (PU3NYECKUE BEJIMYMHBI M 3aKOHBI, BBICTPaUBaTh
JIOTUYECKH BEPHYIO LIETIOYKY OOBICHEHHS (JI0Ka3aTeIbCTBA) MPEJIOKEHHOTO B 3aa4e mpoiiecca (SBJICHHS);

— pelath pacyeTHbIe 33Jaud C SBHO 3a/JlaHHOM (M3MYECKON MOJENbIO: Ha OCHOBE aHalW3a YCJIOBUS 33aJaud BBIIEJATH (U3NYECKYH0 MOJENb, HaXOIUThb
(u3nyecKre BeIMUNHBI U 3aKOHBI, HEOOXOIMMBIE U JOCTATOYHBIE AJIs €€ PELIeHMUs], IPOBOJUTH PACU€Thl U MIPOBEPSThH MOJYUYEHHBIH PE3ybTaT;

— YYMTBIBaTh I'PaHMIIbI TPUMEHEHHS U3YYEHHBIX (PU3HMUECKUX MOJIeNIel MPH pelieHNH (PU3NUECKUX U MEXIIPEIMETHBIX 3aa4;

— HCHOJIb30BaTh UH(GOPMAIUIO U IPUMEHATh 3HaHUS O MPUHIMIIAX pabOThl U OCHOBHBIX XapaKTEPUCTUKAX M3YUYEHHBIX MaIINH, TPUOOPOB U IPYruX
TEXHUYECKUX YCTPOUCTB JJIs peIlIeHUs MPaKTHUECKUX, Y41eOHO-UCCIeI0BAaTEIbCKUX U MPOEKTHBIX 3a/1a4;

- HCIOJIb30BaTh 3HAaHUA O (pU3MUEeCKUX 00BEKTaX U Mpoleccax B MOBCEIHEBHOM KU3HM JUIsl oOecrieueHus 0€3011acHOCTH IpU 00pallleHny ¢ IpubdopaMu u
TEXHUYECKMMHU yCTPOMCTBaMHU, ISl COXPAHEHUS 310pPOBbs U COOIIIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIllel cpeie, sl IPUHSTUS pelleHui B
MOBCEIHEBHON XU3HU.

Mexannuyeckue siBJeHHUSA

— pacro3HaBaTh MEXaHWYECKHE SIBJICHHS U OOBSACHATH HAa OCHOBE MMEIOIIUXCS 3HAHWNA OCHOBHBIE CBONCTBA WJIM YCJIOBHSI MPOTEKAHUS JITHUX SIBICHUU:
PaBHOMEPHOE M HEPABHOMEPHOE IBWKEHUE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE IBH)KEHUE, OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHKEHHS,
cBOOO/IHOE TaJICHHE TeJl, paBHOMEPHOE ABM)KCHUE M0 OKPYKHOCTH, MHEPIIUs, B3aUMOJICHCTBUE Tell, PEaKTHBHOE JIBU)KCHUE, Tiepeaava JIaBIeHUS TBEPIbIMU
TeJIaMH, )KUJIKOCTSIMHU U ra3zaMu, aTMocepHoe JIaBieHHe, TUIaBaHue TeJl, pABHOBECHE TBEP/BIX TEJl, UMEIOLIUX 3aKPEIUICHHYIO OCh BpalleHUs, KojebaTeabHoe
JIBUKEHHE, PE30HAHC, BOTHOBOE ABMXECHHE (3BYK);

— ONKCHIBATh W3yYEHHBIE CBOMCTBA TEJ M MEXAHHYECKHUE SBIICHUS, UCTIONB3Ys (DU3NUECKUE BEIIMUUHBI: MyTh, MIEpEMEIIEHNEe, CKOPOCTh, YCKOPEHUE, TIEPHO/T
oOpariieHusi, Macca Tefna, TJIOTHOCTh BEIIECTBa, cuja (Cuja TSDKECTH, CHJIa YIPYTOCTH, CUJia TPEHHs), JaBIEHUE, UMITYJIbC Tella, KHHETHYeCKas SHEeprus,



MOTEHIMaNbHAsl SHEPTHsl, MeXxaHu4yeckas pabota, mexannueckass MomHoctb, KII/l mpu coBepmiennn paboThl ¢ MCHOIB30BAHUEM MPOCTOTO MEXAaHU3MA, CHUJIa
TPEeHHUsI, aMIUTUTY/AA, IEPUOJ] U YaCTOTa KOJIeOaHH, JUTMHA BOJIHBI M CKOPOCTh €€ pacCIpOCTpaHEHUs; TPU OMUCAHUU MTPABUIIBHO TPAKTOBATh (U3MUECKHUI CMBICIT
UCTOJNB3YyEeMbIX BEIMYMH, MX OOO3HAYEHUS M EIUHHIBI W3MEPEHHUs, HAaXOAWUTh (POPMyIbI, CBS3BIBAIOUIME JaHHYIO (U3NYECKYIO0 BEIHYMHY C APYTHMH
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKOM BETUUHHBI;
— aHaJM3UpPOBATh CBOMCTBA TEJ, MEXAaHWYECKHE SIBJICHUS U TPOILECCHI, MCIONB3Ys (PU3MUECKHE 3aKOHBI: 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHITUI CYMEPIIO3UIINK CHII (HaXoxKaeHue paBHojaecTByromieit cwibl), I, II u 11 3akonsl HeroTOHA, 3aKOH coXpaHeHUs UMITyJIbca, 3akoH ['yka,
3akoH [lackas, 3akoH ApXuMeza; MpyU ATOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe BhIpaKEHHE;
— pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (PM3UYECKUX MOJEINei: MaTepuaibHasi TOUKa, HHEPIHaIbHas CHCTEMa OTCUETa;
— pemiath 3a/Ja4M, UCIOJb3Ys (PU3MUECKUE 3aKOHBI (3aKOH COXpPAHEHHs DHEPruH, 3aKOH BCEMHPHOTO TATOTECHHWs, HMpuHIMN cyneprosummu cui, [, 1T u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3aKoH ['yka, 3akoH I[lackains, 3akoH Apxumezna) u ¢GopMyIibl, CBSI3bIBalOIINE (HU3MUECKUE BETUYUHBI (IIyTh,
CKOpPOCTb, YCKOPEHME, Macca Teja, INIOTHOCTh BEILECTBA, CUIIA, ABJICHUE, UMIIYJIbC TeJla, KHHETUYECKAs 3HEPIusl, NOTEHIMAIbHAs 3HEPIUs, MEXaHUYECKast
pabora, Mmexanuueckas mourHocTh, KITJI mpocToro mexanusma, cuiia TpEHHUs CKOJIBXKEHUS, KO3()PHUIMEHT TpeHus, aMIUIMTY/Aa, IIEPUOJ U 4acToTa KoyieOaHui,
JUTMHA BOJIHBI M CKOPOCTH €€ PaclpOCTPAaHEHH): HAa OCHOBE aHAIM3a YCIIOBUS 3a/1a4H 3alMChIBATh KPATKOE YCIOBHE, BBIACIATh GU3NIECKUE BETUINHBI, 3aKOHBI
1 hopMyIibl, HEOOXOIUMBIE IS €€ PELIECHUs, POBOJUTh PACUEThl M OLEHUBATh PEATbHOCTh MOTYYEHHOTO 3HaUEHUST (PU3UYECKON BETUUHHBI.
TenoBble ABIeHUA

— pacro3HaBaTh TEIUIOBBIC SIBICHUSA M OOBACHATH Ha 0a3e MMEIONIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI MIPOTEKAaHUs 3TUX SBIEHUI: nuddysus,
U3MEHEHHE O00beMa Tell MpU HarpeBaHWU (OXJIAXKIEHUH), OOJbllas CKUMAaeMOCTb Ia30B, Majlasg CKMMaeMOCTb JKHMJKOCTEH M TBEPABIX TEJ; TEIUIOBOE
paBHOBecHe, WCIApeHHe, KOHJCHCAIMs, IUIaBJICHHE, KpPUCTAIIM3allks, KWUIIEHHWEe, BJIAKHOCTh BO3/AyXa, pa3iHuHbIe CIOCOOBI  TEeIIoNepeaayn
(TEernIonpoBOHOCTb, KOHBEKIIMS, M3IYYEHUE), arperaTHble COCTOSIHMS BELIECTBA, IMOIVIOIIEHUE SHEPTrUU IPHU HCIAPEHUM >KUJIKOCTH U BbLICIEHHE €€ INpU
KOH/JICHCAllUHU 11apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS;
— ONKCHIBAaTh M3YYECHHbBIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHHUS, UCIIONIb3Yys (PU3NYECKUE BEIMUMUHBI: KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEPrus, TeMIepaTypa,
yJeJIbHas TeIJIOEMKOCTb BEIIECTBA, YAeIbHas TEeIUIOTa IJIaBJIeHHs, yelbHas TeIIoTa NapooOpa3oBaHmsl, yIeJIbHas TeMI0Ta CrOpaHusl TOIUIMBA, KO3(UIIEHT
I0JIE3HOTO JEHCTBUS TEIJIOBOTO JABUraTelIs; PU OMMCAHUN MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YyEMbIX BEIMYMH, UX 0003HAYEHUS U €UHUIIbI
HU3MEpeHUsl, HAXOIUTh (OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYHHY C IPYTHUMH BETMYMHAMHU, BEIUMCIIATH 3HAaUeHHE (PU3UUYECKON BETUYMHBL;
— aHaJIM3UPOBATh CBOICTBA TEJl, TEIVIOBBIE SIBICHUS U MPOLIECCHI, UCIIOJIb3Ysl OCHOBHbIE MOJIOKEHNS aTOMHO-MOJIEKYJISIPHOTO YUEHHUS O CTPOSHHUU BEIIECTBA U
3aKOH COXPaHEHHUs SHEPTUH;
— pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUYECKUX MOJENIeN CTPOSHHS ra30B, )KUJIKOCTE U TBEPbIX TE;
— TPUBOJIUTH NMPUMEPHI MPAKTUUYECKOT0 NCIOIB30BAHNS (PU3NUECKUX 3HAHUH O TEIJIOBBIX SIBICHUSX;
— pemiaTh 3aJ1a4M, UCIIOJIb3Ys 3aKOH COXPAHEHUsl SHEPTUU B TEIUIOBBIX Mpolieccax U GopMyJibl, CBsI3bIBaIONINE (PU3NUECKHE BETUYHHBI (KOJIUYECTBO TEILIOTHI,
TeMIepaTypa, yJelbHas TEeIJIOEMKOCTh BEILLECTBA, y/IeJIbHAs TEeIJIOTa IUIaBIeHUs, yelIbHAs TeIIoTa NapooOpa3oBaHus, yaeJIbHas TEII0Ta CrOpaHys TOIIUBA,
KO3 (ULMEHT IOJIE3HOr0 ACWCTBUS TEIUIOBOTO JIBUraTelis): Ha OCHOBE aHallM3a YCIIOBHS 3aJaud 3allMChIBaTh KPATKOE YCIIOBUE, BBLACHATH (PU3NUYECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYJbl, HEOOXOJUMBIE U €€ pEIICHUs, MPOBOAMTH PACUEThl U OLIEHUBATh PEATBbHOCTh MOJYUYEHHOI'O 3HA4YEHUs (U3NYECKON
BEJIMYMHBI.

DJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS
— pacro3HaBaTh 3JIEKTPOMArHUTHbBIE SBJIEHUS U OOBSICHATH Ha OCHOBE MMEIOLINXCSA 3HAHUI OCHOBHBIE CBOWCTBA WMJIM YCIIOBHUS NMPOTEKAHMS 3TUX SBICHUI:
AJIEKTpHU3alMs TeJ, B3aMMOJCHCTBHE 3apsAOB, AJIEKTPUUECKUI TOK M €ro AeWCTBUS (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE), B3aMMOJEHCTBHE MAarHuTOB,



3JIEKTPOMArHUTHASI UHIAYKIIUS, JEHCTBUE MArHUTHOTO TOJIsl HA MPOBOAHUK C TOKOM M Ha JABHKYIIYIOCS 3apSKEHHYIO YaCTHILY, JEHCTBUE 3JIEKTPUUYECKOTO MOJIS
Ha 3apsDKEHHYIO YaCTHUILy, AJIEKTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHENHOE paclpoCcTpaHeHe CBETa, OTPaKEHUE U MPEIOMIIEHHE CBETA, TUCIIEPCUS CBETA.
— COCTaBIISITh CXEMBI JICKTPUUECKUX LIETIEH ¢ MOCIe0BATeIbHBIM M TTAPAJUICTbHBIM COSAMHEHHEM 3JIEMEHTOB, pa3iinyiasi YCIOBHBIE 0003HAYCHUS DJIEMEHTOB
ANEKTPUYECKUX LieTnel (MCTOUHUK TOKA, K04, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIIepMETp, BOJILTMETD).
— HWCHOJIb30BaTh OMTUYECKUE CXEMBI JIJISl TOCTPOSHUS N300pakeHUH B TUIOCKOM 3€pKayie U COOMPAFOIIEH JIMH3E.
— ONKCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U IEKTPOMATrHUTHBIE SIBIICHUS, UCTIOIB3Ys (PU3NYECKUE BEIMUUHBL: SJICKTPUUECKUN 3apsii, CUjla TOKa, FJIEKTPUIECKOe
HaNpsDKEHUE, YJICKTPUUECKOE COMPOTHBIICHUE, YACTBHOE COMPOTHBIICHHUE BEIIECTBA, pad0Ta SJIEKTPHUECKOTO OIS, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSIHUE U
ONTHUYECKAasl CWJIa JIMH3bI, CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJIHBI M 4YacTOTa CBETa; MPH OINHCAHUU BEPHO TPAKTOBATH (PU3MYECKHUIl CMBICI
UCIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHWS W EIUHUIBI W3MEPEHHS; HaXOIUTh (OPMYIbI, CBS3BIBAIONINC TaHHYIO (U3MUYECKYIO BEIWYUHY C JIPYTHMH
BEJIMYUHAMHU.
— aHAJIM3UPOBATH CBOWMCTBA TEJ, DJIEKTPOMATHUTHBIC SBJICHHS W IPOLIECCHI, UCTIONB3YS (PU3NYCCKUE 3aKOHBI: 3aKOH COXPAHCHHS SJICKTPUUYECKOTO 3apsia,
3akoH Oma Juig yyacTka 1end, 3akoH [[xoyns-JIeHia, 3akoH NpsSMOIUHEIHOTO paclipOCTPAHEHUS CBETA, 3aKOH OTPa)KEHUS CBETa, 3aKOH IMPEIOMIICHHUS CBETA;
MIPU ATOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BHIPAKECHHE.
— TPUBOJIUTH MPUMEPHI IPAKTUUECKOTO UCIIOIB30BaHUS (PU3UUECKUX 3HAHUM O 3JIEKTPOMATHUTHBIX SABICHUSIX
— pemiaTh 3a/1a4M, UCTOJNB3Ys (pu3ndeckue 3akoHbl (3akoH Oma i yyacTka menw, 3akoH [[koyns-JleHna, 3akoH MpsSMOJIMHEHHOTO PacpOCTPAaHEHUS CBETa,
3aKOH OTpPa)XCHHsI CBETa, 3aKOH MPEJIOMIICHUS CBeTa) U (OpPMYIbI, CBS3bIBarOIIME (DU3MUYECKUE BEIWYMHBI (CHJIa TOKA, AJIEKTPUYECKOE HaMpsLKEHUE,
AIEKTPUYECKOE COMPOTUBIICHUE, yIETbHOE COMPOTUBIICHHUE BEIIECTBA, pad0Ta AJIEKTPUUECKOTO TOJIA, MOIUTHOCTh TOKA, (DOKYCHOE PACCTOSIHUE W ONTHYECKAs
CHJIa JIMH3BI, CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacToTa cBeTa, (OpPMyJbl pacueTa dSJIEKTPHUUECKOrO COIMPOTUBICHUS
MIPUTIOCIIEIOBATEILHOMUTNIAPAIIIICIBHOM COCIMHEHUH TPOBOJHUKOB): HAa OCHOBE aHalM3a YCJIOBUSA 3aJa4yd 3alUChIBaTh KPaTKOE YCIOBUE, BBIICIATH
¢bu3nyecKkue BEJIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIE AJSl €€ PEeLIeHUs, MPOBOJUTH pacueThl U OIEHUBATh PEATbHOCTH IMOJYYEHHOTO 3HAYCHUS
(bU3HYECKON BEITMIMHBI.
KBanToBbI€ IBJICHUS

— pacro3HaBaTh KBAHTOBBIC SIBJICHHS M OOBSCHATH HA OCHOBE HWMEIOIIMXCS 3HAHWW OCHOBHBIE CBOWCTBA WJIM YCJIOBHUSI MPOTEKAHUS OTUX SIBICHUM:
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTb, O-, 3- U Y-U3Ty4eHHs, BOSHUKHOBEHHE JIMHEHUATOTO CIIEKTPa U3JIy4YEHHUs aTOMA;
— OINKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS, UCIOJB3Ys (PU3NUECKHE BEJIWYUHBI: MACCOBOE YMCIIO, 3apsIOBOE YMCIIO, TIEPHOJ TOJypacraja, dHEeprus
(OTOHOB; MIPH ONMKCAHUU MPABWIBHO TPAKTOBATH (PU3UYECKUN CMBICT UCIOJIb3YEMBIX BETUYHMH, X 0003HAYCHUS U €IUHUIIBI U3MEPEHUS; HaXOUTh (POPMYIIBI,
CBS3BIBAIONIME JAaHHYIO (PM3UYECKYIO BEJTUUYHHY C JPYTUMHU BEIUYMHAMH, BRIUMCIISATH 3HAUeHUE (PU3NUECKON BETUUNHBI,
— aHAIM3UPOBATh KBAHTOBLIE SIBJICHHS, MCMOJB3Ys (M3MUECKHE 3aKOHBI U MOCTYNAThI: 3aKOH COXPAHEHHs DHEPrHH, 3aKOH COXPAHEHHUS SIEKTPHUECKOTO
3apsjia, 3aKOH COXPAaHEHMs] MACCOBOTO YHCIIA, 3aKOHOMEPHOCTH U3JTyUYCHUs U TIOTJIOIICHHS CBETa aTOMOM, MPU 3TOM Pa3jinvaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BbIPAKEHHUE;
— pasnuyaTh OCHOBHBIC MMPU3HAKHU TUTAHETAPHON MOJIETTH aTOMa, HYKJIOHHOM MOJIEITN aTOMHOTO SJIpa;
— TPUBOJUTH MPHUMEPHI MPOSIBICHUS B MPUPOJE M MPAKTHUECKOTO UCIOIB30BAHUS PAIMOAKTUBHOCTH, SAEPHBIX U TEPMOSIEPHBIX PEaKUUi, CIEKTPAIbHOTO
aHayu3a.

DJIeMeHTBI ACTPOHOMMH
— yKa3bpIBaTh Ha3BaHUA TuTaHeT CONHEYHOW CHCTEMBI; pa3inyaTh OCHOBHBIC MPH3HAKH CYTOYHOTO BpalieHHs 3Be3mHOro Heba, nBmwkenus JIynbsl, ConHma u
MIJIAHET OTHOCUTEBHO 3BE3I;
— TIOHUMATh PA3INYUS MEKIY TEIMOIEHTPUUIECKON U TEOIEHTPUIECKON CUCTEMaMHU MHUPa;



Buinycknux na 6a3080m ypogHe noayyunm 603MOHCHOCHb HAVHUMbCAL:

—  NOHUMAMb U 00BACHAMb YETOCIMHOCMb (PUULECKOU MeopULl, PA3TULAmb PAHUYbL ee NPUMEHUMOCU U MECMO 8 PAOY Opyeux puzuyecKux meopui,

— 81adembv npuemamu NOCMpOoeHUs MeopemudecKux 00KA3amenbCms, a makice NPoSHOIUPOBAHUS 0COOEeHHOCMell NPOMeKaAHUs UULeCKUX A6TeHUN U
npoyecco8 Ha OCHOBE NOJIYYEHHbIX MEOPEeMUYECKUX 8b160008 U 00KA3AMENbCME,

—  Xapaxmepuzoeamsv CUCMEMHYIO C853b MeAHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU. RPOCMPAHCMBO0, 8peMsl, Mamepus (eeujecmeo, noe),
08udICeHUe, CUNA, IHEPIUs;

—  6blOBUAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUULECKUX 3aKOHOMEPHOCEL U 3AKOHO8,

—  CaMOCMOAMeNbHO NIAHUPOBAMb U NPOBOOUNMb PU3UUECKUe FIKCHEPUMEHMbL,

—  Xapaxmepuzoeams 2100a1bHble NPOOIEMbI, CINOSAUUE NEPeO Yel08eYecmEoM. IHepeemuiecKue, colpbesble, IKoJocudecKue, — U poib U3UKU 6 peueHuu
amux npoonem,

—  pewams npaKkmuKo-opueHmupo8antbie KaueCcmseHHvle U pacuemmuole Qusuyeckue 3a0aiu ¢ 6b100poM GU3UYECKO MOOenU, UCNONb3YSA HECKOIbKO
@uzuuecKux 3aKoH08 Ul POPMYI, C6A3bIEAIOWUX UZBECMHbLE (PUULECKUE BEIUYUHDL, 8 KOHMEKCME MEeNCNPeOMEMHbIX CE53ell,

—  00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3VUEHHBIX MAWUH, NPUOOPO8 U MEXHUYECKUX YCMPOUCME,

- 00BACHAMb YCI08USL NPUMEHEHUS. DUBUYECKUX MoOelell Npu peuleHul Qu3udeckux 3a0ay, Haxooumv a0eK8amuylo NpedsioNCeHHOU 3a0aye hu3uUUecKyo

MO()@JZb, paspeuwiantsv I’Zp06]l€My, KAK Ha OCHO6€ UMENUUXCA 3HClHM17l, makxk u npu nomouwiu Memooos OYEHKU.

MexaHuuyecKHe sIBJIeHUS

—  UCNONB3068aAMb 3HAHUS O MEXAHUYECKUX ABIEHUSAX 8 NOBCEOHEBHOU HCU3HU OJisl 0becneyenuss 0e30nacHOCmuU npu 0opaweHuu ¢ npubopamu U mexHu4ecKumMu
yempoticmgamu, 0Jisi COXPAHeHUsi 300P08bsl U COOIO0eHUS HOPM IKOIO2UHLECK020 N0BeOeHUsl 8 OKPYcarowell cpeoe; NPUsoOUums NpumMepsbl NPaKmuiecko2o
UCNONIb308AHUA PUIUUECKUX 3HAHUL O MEXAHUYECKUX SGeHUAX U QUIULECKUX 3AKOHAX, NPUMEPbLL UCNOIb308AHUS 80300HOBIAEMbIX UCOYHUKOG DHEPULL,
9KONOSUYECKUX NOCIeOCBULL UCCTe008AHUSA KOCMUYLECKO20 NPOCTNPAHCME,
—  paznuyams epasuybl NPUMEHUMOCIU DUUYECKUX 3aKOHO8, NOHUMAMb 6CeodWull xapaxkmep ()yHOAMEeHMAaNIbHbIX 3aKOHO8 (3aKOH COXPAHEHUs.
MEXAHUYECKOU dHePeUlU, 3AKOH COXPAHEHUs. UMNYTbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCHb UCNOIb308AHUS YACTNHBIX 3aKOHO8 (3akoH I Vka,
Apxumeoa u op.);
—  Haxoo0umv a0eKk8amHy0 NPedoHCeHHOU 3a0aye Gu3UUecKyo MOOeb, paspeuams npodiiemy KaK Ha 0CHO8E UMEIOWUXCS SHAHUL N0 MEXAHUKE C
UCNONIBb308AHUEM MAMEMAMUYLECKO20 annapama, max u npu NOMowu Memoo08 OYeHKU.

TenyoBbIe sIBJIEHUS
—  UCNONB308AMb 3HAHUS O MENOBbIX ABIEHUSIX 8 NOBCEOHEBHOLL HCU3HU 01 0becnedenuss 6e30NacHOCmU Npu 0OpaujeHul ¢ nNPUdOPAMU U MEXHUYECKUMU
YCMPpoUucmeamu, 0Jisk COXPAHeHUsL 300P08bs U COOIOOEHUSI HOPM IKOJIO2ULECKO20 NOBEOEHUs. 8 OKPYdIcalowell cpede;, Npusooums NpuMepbl d9K0102ULeCKUX
nocieocmeuil pabomul 0gucamerieli GHYMpeHHe20 C2OPaHUs, MEeNI08bIX U 2UOPOIIEKMPOCHAHYULL
—  pazniuyams eparuybl NPUMEHUMOCIU PUUYECKUX 3AKOHO8, NOHUMAMb 6CeodWull xapakmep (YyHOAMeHmManibHblX PU3ULeCKUxX 3aKOH08 (3aKOH COXPAHEHUs!
9HepeUulU 8 Menio8blX NPoOYeccax) U 02PaHUUeHHOCHb UCNOIb308AHUSA YACHHBIX 3AKOHO8,
—  HAxXo0umv a0eK8amHy0 NPedIoHCeHHOU 3a0aye Gu3UYecKyo MOOeb, paspeuams npodiiemy KaK Ha 0CHO8E UMEIOWUXCS SHAHULL O MENJIOBbIX ABIEHUSX C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooos8 OYeHKU.



DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS
—  UCNONIBb306AMb 3HAHUS 00 INEKMPOMACHUMHBIX SAGNEHUAX 8 NOBCEOHEGHOU HCUZHU 01 0OecneueHus: 6e30NACHOCMU npu 0OpawjeHul ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMBAMU, O COXPAHEHUS 300P08bsL U COONI0OEHUS HOPM IKONO0SULECKO20 NOBEOeHUs 8 OKpYdcaloujell cpede, npueooums npumepbsl
GNUSAHUSL DNEKMPOMASHUMHBIX UZTYYEHUL HA JICUBbIE OP2AHUSMbIL,
—  paznuuamov Spanuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 8ceoduull xapakmep (hyHOAMeHMAaANbHbIX 3AKOHO8 (3aKOH COXPAHEHUS.
NEKMPUUECKO20 3aPs0a) U 0OZPAHUYEHHOCTb UCNOIb308AHUS YACTHBIX 3aKOHO08 (3akoH Oma 0ns yuacmia yenu, 3akoH [Jcoyas-Jlenya u op.);
—  UCNONIBb308aMb NPUEMbl NOCMPOEHUs PUULECKUX MOOelel, NOUCKA U POPMYTUPOBKU OOKA3AMENbCME 8bLOBUHYMbIX 2UNOMES U MeOPemuyecKux b1860008 Ha
OCHOBE IMNUPUYECKU YCMAHOBLEHHbIX (haKmos;
—  HAX00UMb A0EK8AMHYIO NPEONONCEHHOU 3a0aye PUULecKyr0 MOOelb, pa3peuams npooemy KaKk Ha OCHO8e UMEIOWUXCSL 3HAHUL 00 IN1eKMPOMASHUMHbIX
SABNIEHUSX C UCNOTIb30BAHUEM MAMEMAMUYECKO20 ANNApama, max u npu NOMOWU Memoo08 OYeHKU.
KBaHTOBbBIE sIBJICHUSI
—  UCNONIb306AMb NOYYEHHBLE 3HAHUSL 8 NOBCEOHEGHOU JHCUZHU NPU 0OpaAyeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU (CHEMYUUK UOHUUPYIOUWUX
yacmuy, 0o3umemp), OJisk COXPAHEHUsL 300P08bsL U COONIOOEHUSI HOPM IKOJIOSULECKO20 NOBEOEHUs 8 OKpYHcalowell cpeoe;
—  COOMHOCUMb IHEPSUIO CE53U AMOMHbBIX 510ep € 0eheKmoM MACChl;
—  NpUBOOUMb NPUMEPDL BIUAHUA PAOUOAKMUBHBIX USTYYEHU HA HCUBbLE OPSAHUZMbL, NOHUMAMb NPUHYUN OeliCBUs 003UMEempa U paziudams Ycl08Us e2o
UCNONb308AHUSL,
—  NOHUMAmMb IKOJ02UYecKUe NpodIeMbl, BO3HUKAIOWUE NPU UCNOIb30BAHUN AMOMHBIX dEKMPOCMAHYUL, U NYMU peulenus Imux npooiem, nepcnekmusbl
UCNONL30B8AHUSL YIPABIAEMO20 MEPMOSAOEPHO20 CUHME.
DJIeMeHThbI ACTPOHOMMH
—  yKazwieams obwue C80UCMBEA U OMAUYUS NIAHEN 3eMHOL 2PYNNbL U NAaHem-2u2anmos, mauvix men ConHeuHol cucmemsl U OOIbULUX NIAHEN,
NOJIb308AMBCS KAPMOUL 36e30H020 Heba npu HAOII0OEHUSAX 36€30H020 Hebd,
—  pPaznuuams OCHOBHbLE XAPAKMEPUCIMUKU 36€30 (pasmep, ysem, memMnepamypa) cOOmHoCUNMb Yeem 36e30bl C ee meMnepamypoll,
—  paznuuams eunomeswvl 0 npoucxodxcoenuu CoarHeuHol CUCmembi.



COIEPKAHUE KYPCA ®USUKU
BBenenune. ®usnka u pusndeckue MeTOAbl H3YUYEHUS PUPOIBI

Odu3uka — QyHIaMEHTAlbHAS HAayKa O mpupoje. MeToasl HAyYHOTO WCCIeAOBaHUs (U3NYSCKUX SBICHHUHU. MojenupoBaHue (U3NYCCKUX SBICHUA U
npoueccoB. OU3NYECKUN 3aKOH — TPAaHUIBl MPUMEHUMOCTH. PU3NYECKUE TEOpPUU U MPUHIUI COOTBEeTCTBUA. Poib m mecto ¢u3uku B (HOpMUPOBAHHUU
COBPEMEHHOI HAy4YHOH KAPTUHBI MUPA, B TIPAKTUUYECKOI IeATENbHOCTH ToAeH. Pusuxa u Kytomypa-.

Mexannuyeckue siBJeHHUS

['panu1ibl TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. BaxkHeliline KHHEMaTHYeCKUE XapaKTEPUCTUKU — IIEPEMEILIEHHE, CKOPOCTh, YCKopeHue. OCHOBHBIE
MOJEIIN TeJ U ABWKeHul. B3anmonelicteue ten. 3akonsl BcemupHoro tarorenus, ['yka, cyxoro Tpenus. MHepuuanbHas cucteMa oTcuera. 3aKOHbl MEXaHUKHU
Herotona. IMmynbc MaTepuanbHOM TOUKU M CUCTEMBL. MI3MeHeHne 1 coXpaHEeHUE UMITYJIbca. MCnonb3068anue 3aKOH08 MEXAHUKU 01 0ObACHEHUS OBUNCEHUS
HebeCHbIX mell U 01 pa3eumus KOCMUYecKux ucciedoganuti. Mexanndeckas SHEpTusi CUCTEMBbI Tell. 3aKOH COXPaHEHHUs MEeXaHUYeCKoi sHepruu. Pabota cubl.
Pasnosecue mamepuanvrou mouku u meepooco mena. Ycnosus pasnosecus. Momenm cunvl. Pasnosecue sorcuokocmu u easza. /lgusicenue socuokocmetl u 2a3os.

OCHOBBI MOJIEKY /IS PHO-KUHETHYECKOI TeoprHu

MonexynspHo-kunernueckas reopust (MKT) cTpoeHust BelecTBa 1 ee 3KCIepUMEHTAIbHBIE JOKa3aTeNIbCTBA. AOCOIIOTHAS TeMIIepaTypa Kak Mepa
CpEIHEW KMHETUYECKON SJHEPTUH TEIUIOBOIO JIBUKEHHUsI YaCTULl BelecTBa. Mozenb uaeanbHoro rasa. JlaBineHue ra3a. Y paBHEHHE COCTOSIHUS UI€aIbHOTO Iasa.
VYpaBuenue MenneneeBa—Kuaneiipona. Arperatuble cOCTOSIHUS BeliecTBa. Moodens cmpoenus scudkocmell.

OCHOBBI TEPMOIMHAMHUKH

Buytpennsis sneprus. Pabota u Tersonepeaaya Kak crnoco0bl H3MEHEHUs1 BHYyTpeHHel sHepruu. IlepBriii 3akoH TepMoanHamuki. HeoGpaTumocTsb
TEIUIOBBIX MPOIECCOB. [IPUHIMIIBI IEHCTBUS TEIUIOBBIX MALIMH (TapoBasi TypOWHA, IBUTATENb BHYTPEHHETO CTOPaHUs, PeaKTUBHBIN ABuraTeis). KIT/]
TEIJIOBOM MAalllUHBI.

OCHOBBI 3J1eKTPOAMHAMUKH

Onexrpuueckoe noie. 3akoH Kynona. HanpsxkeHHOCTh ¥ MOTEHIMAI 2JIEKTPOCTaTUYECKOTO 1ouisl. [IpoBOAHNKY, TOTYIPOBOAHUKHN U JUJIEKTPUKH.
Kongencarop. IlocTostHHBIN 351eKTprUUeCcKUi TOK. ICTOUHMKY 371EKTPHUYECKOro ToKa. DJIEeKTpUUecKas LIeTb U €€ cocTaBHble YacTu. HanpaBneHue u neicTBus
aneKTprueckoro Toka. KonedarenbHbli KOHTYp. DJI€KTpOMarHuTHbIE BOJIHBI. J{Mana3oHbl 3JIEKTPOMAarHUTHBIX M3JIy4YEeHUH U UX MPAKTHUYECKOe PUMEHEHHE.
DNeKTpOMarHuTHbIE KoJeOaHus. DIeKTpoABIKYIIas cuiia. 3akoH Oma Jisl MOTHOM LenH. DIeKTPUUECKU TOK B IPOBOJIHUKAX, JIEKTPOJIUTAX,
MOJTYIIPOBOJIHUKAX, T'a3ax U BakyyMme. Ceepxnposooumocmo.

OcHOBBI JIEKTPOANHAMMKH (NPoAoJIKEHHE).

WMHaykuys MarHUTHOTO 1oJ1s1. JleficTBHE MarHUTHOTO 1OJIsl Ha TPOBOJAHMK C TOKOM M JBIKYIIYIOCS 3apsKeHHYHo yacTuly. Cuna Ammnepa u cuna JIopeHna.
MaruutHble cBolicTBa BemiecTBa. [I0Tok BeKTOpa MarHUTHON MHAYKUUU. SIBI€HUE 3J€KTPOMAarHUTHOM MHIYKIIMH. 3aKOH 3JIEKTPOMAarHUTHON MHAYKLIUU.
OnexTpoMarHuTHoe nosie. [lepeMeHHbIi ToK. SIBIeHne caMOMHAYKIMUA. UTHAYKTUBHOCTD. DHep2us 31eKmpOoMASHUMHO20 NOJIAL.

Koneb6anus n BoJIHbI
Mexannyeckue KojieOaHusI U BOJTHBI. AMITTUTY/1a, IEPHO/I, 4acTOTa, daza kosedanuid. [IpeBpamieHus sHEprun pu KoJIeOaHUusIX. BbiHyacoeHHble KoaeOanus,
pesonanc. Ilonepeynsple U TPOAOJIbHBIE BOJHBI. DHEPTUsl BOIHBL. Mnmepghepenyus u oughpakyus 6oaH. 3ByKOBBIE BOJIHBI.
DnexTpoMaruuTHele kojebanus. KonedarenbHblil KOHTYp. CBOOOIHBIE AIEKTPOMAarHuTHhIE KojieOaHus. BeIHYX/I€eHHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHus.
Pesonanc. Tlepemennsiit Tok. Kongencatop 1 katyuika B LIeNU epeMeHHoro Toka. [Ipon3BocTBo, nepenaya u moTpedIeHHe HIeKTPUUECKON IHEPTUH.



DnemMeHTapHas Teopus TpaHchopMaTopa. DIEKTPOMArHUTHOE ToJie. BUuXpeBoe 3neKTprueckoe moje. DIeKTpOMarHuTHbIE BOJHBL. CBOWCTBA
3JIEKTPOMArHUTHBIX BOJIH. J[Mana30Hbl 3JIEKTPOMArHUTHBIX U3JyYEHUN U UX IPAKTUYECKOE NpUMeHeHHUE. [[puHIMIbI paaiuoCcBsI3n U TEIEBUICHUS.
Onrtuka
['eomerpuueckas ontuka. [IpsMonanHeliHOE pacipOCTpaHEHHE CBETA B OJTHOPOJHOM cpelie. 3aKOHBI OTPaKEHHU U nperomiieHus ceta. [lonHoe BHyTpeHHee
orpaxxenue. Ontuyeckue npudoprl. BomHoBEIe cBoOiicTBa cBeTa. CkopocTh cBeta. MuTepdepenius ceera. KorepentHocts. Judpakuus ceera. [lonspusanus
ceera. Jlucnepcus ceta. [IpakTuueckoe NpUMEHEHHUE 3JIEKTPOMATrHUTHBIX U3JTYUECHUM.
DJIeMEeHThI TeOPUH OTHOCUTEJIbHOCTH
MHBapuaHTHOCTh MOJIYJISI CKOPOCTH CBeTa B BakyyMe. [IpuHIMI oTHOCHTENbHOCTH DWHIITEHHA. CBSA3b MAacChl U SHEPTUU CBOOOIHON YaCTHUIIBI. DHEPTHS
1mokosi. CBs3p Macchl C SHEPrUeH.
KBanroBas ¢pusuka
I'mnore3a Ilmanka o kBanTax. @oTo3ddekr. YpaBHenue DitHimTeHa 111 hoTodPdekra. DoToHbl. ['nnoresa ne bpoityis 0 BOJHOBBIX CBOWCTBaX YacTHII.
KopmyckymnsipHo-BonmHOBO#M nyanmu3Mm. Coomuowenue Heonpedenennocmu [ etizenbepea. llmanerapHas mojnens crpoeHust atoma. OmnbsiTel Pesepdopaa.
KBanToBbie nocrynarsl bopa. Mcnyckanue u norjoiieHrue cBeta aroMmoMm. Jlasepsl.

CocTaB u cTpoeHHE aTOMHOTO sijipa. SnepHbie cuibl. JlehekT Macchl M SHEPTHs CBSI3W ATOMHBIX siep. BUIBI palioaKTHBHEIX MTPEBPAIICHUI aTOMHBIX SJIEp.
3aKOH paIMOAaKTUBHOIO pacnaja. JnepHele peakuuu. LlenHas peakuus AeeHUs siAEp. U SHEPTUsl CBSI3U HYKJIOHOB B sifipe. SlnepHas sHepretuka. [lpumenenue
sA0epHoll dHepeemuKky. BausiHue NOHU3UPYIOIIEH paayallii Ha )KUBbIE OpraHu3Mbl. Jl03a U3mydeHus1, 3aK0H PaIMOAaKTUBHOTO PACIajia U €ro CTATUCTUYCCKUN
XapakTep. DNeMeHTapHble YacTUllbl. DyH/IaMEHTAJIbHbIE B3aUMOICUCTBUSI.

Crtpoenne BcesieHHoit
CoBpeMeHHbIe MPECTABICHUS O MPOUCXOXKICHUH U dBotonnn ConHia u 38e31. CtpoeHue conHeuHol cucreMbl. Cucrema «3emitst — JIynay. O6mue
ceenenus o ConHile (BUA B TEIECKOII, BpallleHUE, pa3MepPbl, Macca, CBETUMOCTh, TEMIIEpPATypa COJHIIA U COCTOSIHUE BEIIECTBA B HEM, XUMHUECKUN COCTaB).
Wctounuku sHeprun u BHyTpeHHee crpoenne Connima. Knaccudukanus 3se3. 3Be3/1bl 1 UCTOYHUKY UX dHepruu. dusnueckas npupoaa 3se3n. Hamra
lNamakTuka (coctas, cTpoeHue, ABMKEHUE 3Be3]] B [ amakTuke u ee BpaimieHue). [Ipoucxoxxaenne u 3BOIONNS ralakTUK U 3Be3]. [IpencraBienue o CTpOSHUU U
3BOJIIOIMU BeenenHon.

L Kypcueom evioenen mamepuan, ne 6blHOCAUUIICS HA UMO206YI0 AMMECMAYUIO.



TEMATHYECKOE IVIAHUPOBAHUE

10 knacc
No Paznen KonndecTBo yacoB 1o KonnuectBo yacoB o KontponpHas padora JlabopaTopHbie pabOThI
aBTOPCKOM Mporpamme paboueii mporpamMmme aBTOpCKas /pabouas
1. Beenenne. ®uszuka u  QuUMUECKUE 1 1 0 0
METOJIbI U3YYCHHUSI IPUPOIBI
2. MexaHunka 27 30 2 5/6
Kunematuka 6 9 1/2
JluHamuka 9 9 2/3
3aKkOHbl  COXPAaHEHHSI B  MEXaHUKE. 7 7 1/1
Craruka. Tuapomexanuka 5 5 1/1
3. MouiekyJISIpHO-KHMHETHYECKAsl TeOpUsi 10 11 1 1/1
4. OCHOBBI TEPMOIHMHAMHKH 7 7 1 0/0
5. OCHOBBI 3J1eKTPOIHHAMHKH 16 19 1 2/2
DIIeKTpOCTaTUKA 6 7
3aKOHBI IOCTOSTHHOTO TOKa 6 6
Tok B pa3nu4HbIX cpenax 4 6
6. Peseps 7 0
Hror 68 68 5 8/9
Hroro 68 gacoB
KonTpoJb ypoBHs 00y4enusi. Pusuka 10 kaacc.
No Haumenosanue Hcrounuk
paszesnoB U TeM
1. KonTponbnas padota Nel «Ocrosbi Hunaktuueckue Mmatepuansl Pusumka 10 kiacc /
KUHeMaAmuKu» A.E.Mapon, E.A.Mapon. — M.: HznarenbctBo
2. KonTponsHas padora No2 « Ocrossi «dpodayn, 2014 r.
OUHAMUKU U 3AKOHbL COXPAHEHUSLY Temaruueckue KOHTPOJIBHBIE M CaMOCTOSITENbHBIC
3. Konrtponsnas padora Ne 3 «Ocrosbl pabotsl o pusuke 10 kmace / O.U.I'pomueBa. — M.




MonekynapHo-Kunemuyeckou meopuuy | U3parenbctBo «Ik3aMen», 2012 r.

4. Konrponsnas padora Ne 4 «Ocrosbl
MepMOOUHAMUKU»
S. KonrponsHas padora Ne 5 «3axomnwi Junaxtuueckue marepuans @uzuka 11 xmace /

A.E.Mapon, E.A.Mapon. — M.: 3garenscTBO
«podar, 2014.

Temaruueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHbBIE
pa6otsl o pusuke 10 xkimacc / O.M.I'pomneBa. — M.
H3narenscTBO «OK3aMen», 2012 r.

NOCMOAHHO2O MOoKay».

Tembl J1abopaTOPHBIX M NpakTHYeckuX pador B 10 kiacce
Jlaboparopuas padota Nel M3mepeHne MrHOBEHHOW CKOPOCTH M YCKOPEHUS C HCIIOJIb30BAHUEM CEKYHIOMEPA WITH KOMITBIOTEpA C TaTIYMKAMU;

Jlaboparopuas pabota Ne2 M3ydeHue TBUKCHHS Tea 110 OKPYKHOCTH,

Jlaboparopuas pabota Ne3 M3ydeHue qBUKCHHS Tela, OPOIICHHOTO TOPH30HTAIBHO;

Jlaboparopnas pabota Ned M3mepeHue kECTKOCTH MPYKUHBL,

Jlaboparopnas pabota Ne5 U3mepenue kodpduirienTa TpeHUs CKOIbKEHUS;

Jlaboparopuas pabota Ne6. M3yueHne 3akoHa COXpaHEHUS MEXaHUUECKOM SHEPTUU;

Jlaboparopnas pabota No7 DkcrnepumeHTallbHAs IpoBepKa 3akoHa [ eii-Jlroccaka;

Jlaboparopnas pabota Ne8. M3ydeHue mocneaoBaTeIbHOTO U MapaieIbHOTO COeTMHEHUS TIPOBOIHUKOB;
Jlaboparopras padota Ne9 M3mepenne 3/1C u BHYTPEHHETO CONPOTUBIICHHSI HCTOYHHKA TOKA.

11 kmacc
Ne Paznen KonnuecTBo yacos 1o KonnuecTBo yacoB 1o KonTponbnas padora JlaboparopHblie pabOThI
aBTOPCKOM MporpaMme paboueil mporpamme aBTOpcKas /pabouast
1. OcHoBBI JIEKTPOAHMHAMHUKH 9 yacoB 10 yacoB 1 2
(mponoKeHmne) 1/1
MarnuTHOE Toe 54 54 1/1
DIIeKTpOMarHuTHask UHIYKIUS 44 54
2. KoJiedbanust u BOJIHBI 15 yacoB 15 yacoB 1 1
Mexanunueckue KoneOaHus 3yq 34 1/1
DJEeKTpOMarHUTHbIE KOJICOAHUS M BOJIHBI 54 54
MexaHn4YeCcKHUe BOIHBI 34 34
ONEKTPOMAarHUTHHIE BOJIHBI 44 44




3. OnTHKa 13 yacoB 14 yacoB 3
['eomeTpHueckas 1 BOIIHOBas Iy 124 3/3
OTITHKA
N3nyyeHne u cCnekTpbl 24 29

4, OcHOBBI CreuraJIbHOU TEeOpPUH 3 yaca 3 yaca 0/0
OTHOCUTEJIbHOCTH

5. KpanroBasn pusuka 17 yacoB 17 gyacoB 3/3
CBeTOBbBIEC KBAHTHI 5S4 5S4
AtoMHas pusnka 3y 34 2/2
®dusrka aTOMHOTO SApa A 74 1/1
DJIeMEHTapHbIE YaCTHUIIbI 29 24 0/0

6. Ctpoenue Bcenennoii 5 yacoB 5 yacoB 1/1

7. IMoBTOpeHue 3 gaca 3 yaca

8. Pe3eps 3 gaca 1 uac
Hroro 68 yacos 68 yacos 10

KoHTpoJb ypoBHs1 00y4yenus puszuku B 11 Kiaacce
No Haumenosanue Hcrounuk
pas3enoB u TeM
KonTponbnas padora Nel «Maenumnoe | Iunaktuueckue matepuainsl @usuka 11 kmace /
none. dnexkmpomaenumuasn unoykyusy | A.E.Mapon, E.A.Mapon. — M.: U3narenscTBO
2. | KonrponwHas padota Ne2 «Konebanus u | «Apodar, 2014.
BOIHBLY Temarndeckne KOHTPOJIBHBIE M CaMOCTOSITEIIBHBIC
3. KontponbHas pabora Ne3 «Ceemoswvie | pabotsl no ¢usuke 11 knace / O.M.I'pomuesa. — M.
BOIHBLY HznparenscTBO «IK3aMen», 2012 1.
4, Kontponbnas pabora Ned4 « Ceemosbie
K8AHMbL)
5. KonTponbnas padora Ne5 «Amomnas




‘ Quzuka. Pusuxa amomHo2o 10pay

Jlaboparopnas pabora Nel

I/ISMCPCHI/IC CHIJIbI BSaHMOHeﬁCTBHH KaTylIKHU ¢ TOKOM U MarHuTa,

Jlaboparopuass pabora Ne2 W3ydeHHe 3MEKTPOMArHUTHON WHIYKIUY;
Jlaboparopuas pabora Ne3 3mepeHue mokaszatesis MpeaoMIICHHS CTEKIa;

JlaGopatopnas pabora Ned  OmnpezneneHue ONTUYESCKOHN CHIIBI TUH3BI U JOKYCHOTO PAaCCTOSHUS COOMPAOIICH JTMH3BI;

Jlabopatopnast pabota Ne5 H3mepeHue IIMHBI CBETOBOW BOJIHBI:
Jlaboparopuas pabota N6 HabmrofeHue CIIONTHOTO U THHEWYATOrO CIIEKTPOB;
JlaGopatopnast pabora Ne7 HcciienoBanue criekTpa BOJIOPOJIa;

Jlaboparopnas pabora Ne8 Ompenenenne UMIyIbCa U SHEPTUU YACTHUIIBI TTPH IBHKEHUM B MATHUTHOM TioJie (110 (hoTorpadusm);
Jlaboparopnas pabora Ne 9 Omnpenenenue nepuoa oOpamieHus: ABOMHBIX 3Be31 (II€UaTHBIE MaTEPHAIIbI).

HOYPOYHOE INJIAHUPOBAHHUE
10 knacc (68 yacoB —2 4yaca B He/IeJII0)
Beenenue (1 yac)

Ne Tema ypoxka IIpeameTHBIE pE3YIBTATHI Jomamnee Hara
3alaHuEC
1/1 Yto U3y4yaeT (1)1431/1[(31_ dusnyeckue SBICHUA. | 3HATh CMBICI NOHATHI: (U3NYECKOE SBICHUE, TMIIOTE3a, 3aKOH, Teopus, | KOHCIEKT
Habmro1eHus ¥ OTbITHI B3aUMoOJIeficCTBHE; BKJIaJl POCCHHMCKHUX U 3apyOeKHBIX y4EHBIX B pa3sBUTHE
¢busuku.
VMeTh OTJMYaTh THUIOTE3Bl OT HAYYHBIX TEOPUil; yMETh MPUBOIHUTH
[PHUMEPBI, [OKA3bIBAIOIIKE, YTO HAGIIOJEHHUS U DKCIIEPUMEHT SIBIISIOTCS
OCHOBOW JJIsl BBIIBU)KCHHS THIIOTE3 U TEOPHIL.
Mexanuka (30 yacoB)
Kunemartuka (94yacos)
2/1 Mexaunueckoe aBmkeHnn. CucreMa oTcuera. | 3uars pa3nYHbIC BHIbI MEXAHUYECKOTO MABIKCHHS, (DU3UYCCKHUN CMBIC) §1, 3,
TIOHATHS CKOPOCTH; 3aKOHBI PaBHOMEPHOTO INPSAMOIMHEHHOrO IBMXKEHHA 3a/1aHHE
CKOPOCTH; CpeIHEH CKOPOCTH, MIHOBEHHOW CKOPOCTH, YypPaBHEHU crp.14, 19
3/2 PaBHOMEpHOe ABIDKCHNG Tol., CKOPOcTS 3aBHCHMOCTH ~ CKOPOCTH  OT  BPEMEHH [P  MPSIMOIHHEHHON §4 3aLEaHI/Ie
p : p | paBHOIIEpEMEHHOM [BH)KCHHH, OCHOBHBIC XapaKTEPUCTHKH paBHOMEpHOr( ° '
VYpaBHeHue PaBHOMEPHOTO ABYDKCHUSL| nipypkenns Tena M0 OKPYKHOCTH Crp.23
Pewenne 3anay. VMeTh CTPOUTh M YKMTaTh TpaQUK¥ PaBHOMEPHOIO HPSIMOJIMHERHOT
4/3 I'padbuky TpPAMOTMHEWHOTO PABHOMEPHOIO| ABIKCHHMS, HCIIONB30BaTh 3aKOH CIOKEHHs CKOpocTeil mpu pemennn 3a1aq Ctp.24-26
nBIKenus. Pemenue 3aau. pelaTh 3aj1a4n Ha OIpPEIeIICHIHE CKOPOCTH Telld U €r0 KOOPIHUHATHI B JIF060]
5/4 CKOPOCTh TIPH HEPABHOMEPHOM JIBIIKEHUH MOMEHT BPEMEHH 110 3aJaHHBIM HAYaJIbHBIM YCIOBHAM, OIPEIEIISIT §6, cTp.28
. , .

MruoBeHHas CKOPOCTb. Crnoxenue

CKOPOCTEH.

KUHEMATUYCCKHUE XAPAKTECPUCTUKU IIPU PABHOMEPHOM JABHIKCHHU TEJa IT
OKPYKHOCTHU, MIPUMEHATH NOJYYCHHBIC 3HAHWA IPU PCHICHUH 3a1a4




6/5 [IpsimonuueiitHOE PaBHOYCKOPEHHOE §9, 10,
JIBUKEHUE. HNucTpykramx no Th. cTp.41.
Jlabopamopnas paboma Nel «Hsmepenue
MCHOBEHHOU CKOpPOCMU U YCKOPEHUs C
UCNONb308AHUEM CeKyHOOMepa unu
KOMNbomepa ¢ 0amyuuKamuy

716 PaBHOMEpHOE  ABMIXKEHHWE  TOYKH IO §15,
OKPY>KHOCTH.

817 HNucrpykrax mo Tb. Jlabopamopuas §16, cTp.61
paboma Ne2 «H3yuenue 08udiceHus meia no
OKDYAHCHOCIIUY

9/8 Kunematnka aOCONIOTHO TBEpPAOrO TeIa 3amaun 1O
Pemenne 3amau mo reme «KuHemaTtuka. TeTpaau.

10/9 KoHTpoJjibHas padoTa Nel [ToBTOpEeHUE
«KunemaTuka». TEOpUHU

JAunamuxka (9 yacoB)

11/1 AHau3 KOHTPOJBbHOH pa®oThl u Koppekiws YY/[| 3HATh/MOHMMATh CMBICH MOHITHH «HHEPIHUANbHAS W HEHHEPIMATIbHAS §18,19
OcHoBHOE yTBepXkjaeHHe MexaHukd. Cuja, CHCTEMa OTCYeTa», «B3aHMOJCHCTBHE», «HHEPTHOCTBY, «HHEPLIHS,

Macca EI[I/IHI/IHa MACCEI «Cujay, «YCKOPCHHUC», CMBICI 3dKOHOB HBIOTOHa, «r'paBUTAlMOHHBIC
> o CUJIBD», «BCEMHPHOC TAIOTCHUC)», «CHJIA TAKECTH», «YHNPYTrOCTb»,

12/2 HepBLH/I 3aKOH HBIOTOHa' BTOpOI/I 3aKOH «Z[G(I)OpMa].[I/IH», «TPCHULCH, CMBICJI BCIIMYUH (OKCCTKOCTB», §20’ ch.73
HeroroHa. «x02(QGUIEEHT TpeHUs»; 3aKoH ['yKa.

13/3 Tperuit  3akon  Hprootona.  [IpuHIUD | YMers WLIOCTPHPOBATH TOYKM NPHIOKEHMs CHI, MX Hanpasienue, | §21,22.23
OTHOCUTEJIILPHOCTU Faﬂnﬂeﬂ. HaAXOAUThb paBHOJ:[ef/'ICTByIOHIyIO HCCKOJIBKHUX CHII, peI_HaTL 3aJa4u Ha

BBIYUCIICHUC CUIJI.
14/4 Cuna TsDKECTM M CHJIa  BCEMHPHOTO y §26.
N3mepsaTe maccy tena. U3mepsaTh cuiibl B3aUMOAEUCTBUS Tel.BbIYucisITh
TATOTCHUA. 3HA4YCHMHA CUJI 110 U3BECCTHBIM 3HAUCHUSIM MaACC BSaHMOHeﬁCTByIOHlHX TCJI
15/5 HNucrpykrax mno TB. Jlabopamopnas | u ux yckopenuii. Beraucists 3HaueHns yckopenuii Ten no ussectasiM | §28, CTP.95.
pa6oma No3 «Hque;.me OBUIICeHUsT meJlq, | 3HAYEHUsAM JISWCTBYIOIIMX CHJI M Macc Tel.BeluMChsaTh 3HaueHMs
CKOPEHHUH TeJI IO HM3BECTHBIM 3HAYCHUSIM HeﬁCTB HIuX CUJI U MaccC
Opoulenno2o 20pu30HMAaNILHOY Y I'II) yio
TCILIIPUMCHATDL 3aKOH BCEMHUPHOI'0 TATOTEHHS MNPHU pacdeTax CUI U

16/6 Aepopmani 1 CHIBI  yIpyrocT. 3aKoH YCKOpEHHMH B3anMOIEHCTBYIOMMX Telsl. M3MepsTh cuibl B3auMoaeHCTBUS §33, ctp. 106
I'yka. Bec. HeBecomocCTs. T,

17/7 Hucrpykrax mno TBb. Jlabopamoprnas Beraucnsts 3Ha4eHus CHII M YCKOPEHHUI.
paboma Ned  «H3zmepenue  dwcécmxocmu
NDYHCUHDBLY

18/8 Cunet  Tpenus. HWuHerpykrax mno TB. §34, ctp.109

Jlabopamopnas paboma Ne5 «Hzmepernue

Koaqbd)uuueﬂma MpEHU CKONbIHCEHUA)




19/9 Pemienue 3aa4 no TeMe «CUIiIbl B MPUPOIEH. §36, cTp.117.
Camocmosmenvras paboma.
3aKoHBI cOXpaHeHHUsI B MeXaHHKe. (7 4acoB)
20/1 I/IMHyJ'IbC. 3aK0oH COXPaHEHUSI UMITYJIbCA. 3HATH/IOHUMATh CMBICT TOHATHHA «HUMITYJIEC TEJa», «UMITYJIBC CHIIBIY; §38
3aKOHA COXPaHEHWs HUMITyJbca, «paboTa», «MEXaHWYecKas JHEPIHs»,
CMBICII ITOHSITHSI SHEPT U, BU/IBI SHEPTHH M 3aKOHA COXPAHEHUS SHEPTUU
2112 PeaktupHoe asixenue. Peuienue sanad Ha YMeTh BBIYHCIIATh U3MEHEHHE UMITYJIbCA TENa MPU yAape O MOBEPXHOCTb, §39,  crp.129
3aKOH COXPAaHCHUS UMITYJIbCA. BBIYKCIATH Pa0oTy, MOTEHIUAIBHYI0 M KHHETHYECKYIO DHEPTHIO Tela, 140
22/3 Mexanudeckasi paboTa ¥ MOITHOCTh CHJIBI. | ONMCBIBATH M OOBACHATH Mpolecchl u3Menenus kunerudeckoir u (§40, cTp.134
23/4 Kunernueckas dSHeprus. IloTeHIMaspHas | NOTCHIMAILHOH SHEPrHH Tela TpPH COBEPIICHUM paboTHI, MPUMEHATH 8§41, ctp.139
e — MOTyYCHHBIC 3HAHUSI M YMEHUS IIPH  PEIICHHUH 3a/1ad.
PTHA. [TpuMeHATh 3aKOH COXpaHEHHS MMITYJbCa IJISl BBIYMCICHUS W3MEHEHHH
24/5 | Pa6 3 y , y 43
a00Ta CUJIbI TAKCCTH M YIPYTOCTH. SAKOH | cxopocreir Tenm mpu mX B3aMMOJEHCTBHAX.Bbraucisats paboTy cui u §
COXpPAaHCHUS DHCPIru B MCXaHUKE. W3MEHEHUE KUHETHMYECKON HSHEPruu Tena. BBUMCIATE NOTEHUUAIbHYIO
25/6 I/IHCprKTa)K no TB. ﬂa60pam0pHaﬂ SHEPrul0 Tel B TIPaBUTALMOHHOM Moie. HaxoauTe NOTEHLUANIbHYIO § 44, 45
paboma Ne6 «H3yuenue 3axona coxparenus | *PEPTHIO ynpyro neopMUPOBAHHOTO Teja MO M3BECTHOM neq)oPMaunn 1 lorp.145, 148
MEXAHULCCKON SHED2ULY JKECTKOCTH Tena. [IpuMeHsTh 3aKOH COXpaHEHUs] MEXaHHMYECKOH YHEepPruu
P - NpU pacyeTrax pe3yJbTaTOB B3aUMOJACHCTBUI Tell TPaBUTALMOHHBIMU
26/7 Kontpoiabnas pa6ora Ne2. «JIMHAMMKA. cynavu u cunamu ynpyrocTu. [ToBTOpEeHME
3aKoHbI COXPAaHEHUSA B MCXaHHUKE» TCOpUHU
OCHOBBI CTaTHKH U THAPOMEXAHHUKH (5 4acoB)
27/ AHATM3 KOHTPOJILHOW pabOThI M KOppeKius) IIpUMEHSTs NpH OOBSCHCHHM DPaBHOBECHs Tel (QU3HYCCKHE MOZCIH:
VV]I. PaBHOBecHe MAaTepUAIbHOI TOYKH U aOCONIOTHO TBEpJOE TENOo, LEHTP MacC W LEHTP TDKECTH Tena;
T BEDIOro Tea (hu3MUecKre BETMIMHBI: MOMEHT CHJIBI, IIJIEYO CHIIBI.
pA ’ ®opmynupoBaTh U OOBSACHATH IIEPBOE M BTOPOE YCIOBUS DPaBHOBECHS
TBEPJIOTO Tena.
28/ Bunel paBHOBecHs. Y CIIOBUS paBHOBECHSI. PA
[MpuBoaMTH mNpHMEpPHl BUIOB PABHOBECHS TBEPABIX TeN, MPOCTHIX
MEXaHHU3MOB.
dopMynHMpoBaTh: YCIOBHE paBHOBECHSl pbluara, NPUHLUI MHHHUMYyMa
NOTEHLIUAIbHON YHEPIUMU.
29/ Mucrpykrax no Th. Jlabopamopnas paboma [IpUMeHSTh YCIOBHE PaBHOBECUs pbluara jjis OOBSCHEHHs JCHCTBHs
We7  «M3yuenue paenogecus mena  NOO| PasINYHBIX HHCTPYMEHTOB, HCIIOIB3yEMbIX B TEXHUKE U OBITY.
aeﬁcmgueM HECKOJbKUX CUY HpI/IMeHﬂTL YCJIOBUSA paBHOBECHS TBEPABIX TCJI K PEHICHUIO 3a1a4.
®dopmMynHpoBaTh U OOBSCHITH Ha OCHOBE 3KCIIEPUMEHTOB 3aKoH [lackais,
30/ JlaBaeHue. 3akoH mackaisd. PaBHOBECHe| 3aKOH ApXHMeja, YCIOBHE IUIABAaHUs TElL OOBsCHATH OMBIT ToppHyerun
bKHIKOCTH H Ta32 no oOHapyxXeHHIO arMocdepHoro naaBieHus. M3mepsars atmocdepHoe
31/ Baxon Apxivena, [Liasanue Ten JaBlieHWe ¢ ToMoIiplo  Oapomerpa aHepowpa. HaOmopmate

aHaJM3UPOBATh JIEUCTBUE APXUMETOBOM CHUIIBI.

OCHOBBI MOJIEKVJISIPHO-KHHeTHYecKoi Teopuu (11 yacos)




32/1 CTpoeHI/Ie BEILIECTBA. MoneKyna. OCHOBHBI€ 3HATH/TIOHUMATh CMBICIT TIOHSATHH «BEIIECTBO», «aTOM», «MOJIEKYJIa, §53, CTp.179
monoxkenus ~ MKT. DKCIePUMEHTAIbHbIE «aubOy3UT», «MEKMOJICKYISPHBIE CHIIBD», OCHOBHBIE monoxeHus MKT,
OKA3aTe/IbCTBA OCHOBHEIX TIONOKeHH MKT CTPOCHHUE U CBOWCTBA r'a30B, )KUAKOCTEW U TBEPIBIX TEN, CMBICI IMOHATUN
A | «remmeparypay, «abCOJIOTHAS TEMIIEPaTypay, CBA3b MEXIY aOCONIOTHON
bpoyHosckoe AskeHne. OCHOBHBIC TEMIIEPATYPOii Trasa W cpeaHeill KHHETHYECKOM DHEpruell JBMKEHHUS
rmoJioxkeHust MKT. MoJieKys, ocHoBHoe YypaBHeHue MKT, ocHoBHOe ypaBHenue WIS
33/2 Macca MOJIEKYIL. KoInuecTBO BEIIECTRA. 3aBHUCHMOCTb MEXJy MakpockomuueckuMmu mapamerpamu (p, V, T), §55, 56
XapaKTEePU3YIOIIMMHI COCTOSIHUE Ta3a, CMbICH 3aK0HOB Boitnst — MaprorTa,
34/3 C v C Ieii-Jltoccaka n lapna.Ymers 0OBACHATH (U3MUYECKUE SBICHUS Ha
WIBI B3aUMOZICUCTBISA MOJICKYIT. LTPOCHUC | chope npencrabnenmii 0 CTpOGHMHM BelleCTBa, pewaTh 3ajadd Ha
JKUIKHUX, TBECPAbIX, Fa3006pa3HHX TCJI. OTIpe/Ie/ICHNE YhCiIa MOJIEKYJI, KOJMUECTBA BEIIECTBA, MACChl BEIECTBA H
35/4 Uneanbusiii raz 8 MKT. OCHOBHOE ypaBHEHUE MacChl ONHOM MOJIEKYJIEl, OOBACHATH CBOMCTBA TIa30B, JKHIKOCTEH,
MKT TBEPIBIX TEJI Ha OCHOBE HMX MOJICKYJISIPHOTO CTPOCHHS, IPUMEHSITh
TOJIy4eHHBIC 3HAHWS UL pPEIUeHUs 3ajad, yKa3plBaTh NPUYHMHHO-
Temneparypa. DHeprusi TEIJIOBOIO JBUKECHHUS Tp.192
36/5 emnieparypa. JHep CILTOBOTO © CIICICTBCHHBIC CBA3UM MEXIy (U3NUECKUMU BEIUYMHAMH, BBIYUCIATH 857, crp.19
MOJICKYII. CPElHIO  KUHETHYECKYI0  SHEPrMI0  MOJEKyl IIpM  H3BECTHOM
37/6 YpaBHCHHE COCTOSHUS WJICATBHOTO  Ta3a TemmepaType. §59,60, ctp.203
FaSOBBIe 3aKOHBI 3HaTh/TIOHUMATh CMBICJI MOHSITUH «KHIICHHUEC), «HUCTIApECHUECY,
«mapoobpa3oBaHKe, «HACBHIIICHHBIN Map»,«OTHOCHTEIbHAS BIAXHOCTHY,
38/7 I/IHCprKTa)K no TB. ﬂa6opam0pHaﬂ «mapuuanbHOe NaBJIeHUe», YCTPOUCTBO U MPUHIIMI ACHCTBUS TUTPOMETPA §63, CTp.21 1,
paboma Ne§ «OKkcnepumenmanvhas | 1 ICUXpOMETpa 213
. YMeTh ONHMCHIBATE M OOBSCHATH IIPOLECCHl HCHAPCHHS, KHICHUS U
nposeepka 3axona I eu-Jlroccaka»
KOH/ICHCALIUH, H3MEPSTh OTHOCHTEIBHYIO BIa)KHOCTB BO3/IyXa

39/8 Hacermmennsrit nap. JlaBnenue § 65, cIp.
HACBIIIEHHOTO0 Tapa. Kunenwe. MWcnapenne 220,223
KHUAKOCTH.

40/9 Bnaxnocts BO3/IyXa, U3MepeHue [ToBTOpCHME
BJIaXXHOCTH. TCOpUHU

41/10 Kpucrammmdeckre u amopdHBIE Tea.

42/11 KontpoabHas pabora Ne 3 Ha Temy [ToBTOpeHue
«OCcHOBBI MOJIeKVIIﬂDHO-KI/IHeTquCKOﬁ TCOpHUHU
TCOPHUN»

OcHOBBI TepMOAMHAMUKH (7 4acoB)

43/1 BHyTpeHH}I}I SHEPTHUs. Padota B | 3HATH/IOHUMATH CMBIC] TMOHSTHH «BHYTPEHHSS SHEPIHSD,KKOJUYCCTBO §73, CTp.245

TEPMO/IMHAMUKE TEIUIOTB», «YAENbHAS TEIUIOEMKOCTE», (OPMYIy JUIS BBIYHCIICHUS
BHYTpPEHHEH JSHepruw, TrpaduyecKuii CcHoco0 BBYUCICHUS pPaOOTHI
ra3a,CMbBICT TIEPBOr0 3aKOHA TEPMOIMHAMHUKH, (DOPMYIHPOBKY MEPBOTO

44/2 Konngectso TCIUIOTHIL. VYPaBHEHHUE | 3ax0ma TEPMOAMHAMUKH JUIsi H30MPOLECCOB,CMEIC BTOPOTO 3aKOHA §74, ctp.248.
TEIJIOBOTO OaJtaHca. TEPMOIMHAMHUKH,yCTPOHCTBO M MPUHLIUI JCHCTBHS TEIUIOBOTO JIBUIATENs,

45/3 Pemenue 3a1au Ha ypaBHeHHe TeruioBoro | Popmyiy ms serancienns KIIL §76
6amanca VYMeTp peniaTb 3aa4d ¢ BBIYMCICHHEM KOJMYECTBA TEIUIOTHI, PabOTHl U

= —— U3MEHEHUs BHYTpeHHEH »sHepruu rasza, BblUMcHATh, KIIJ TemioBbIx
46/4 IlepBelli 3aKk0H TepMoaAMHaMUKH. Bropoi §77, ctp.256




3daKOH TCPMOJUHAMUKHA

JBUTATEJIEH.

47/5 [Mpuntun  nmevictBust u  KIIJ[ TermoBhIx §78, 81,
JIIBUTATEIIEH. cTp.259.

48/6 Pemienne 3amau mo Teme  «OCHOBBEI §82, cTp. 273
TCPMOANHAMUKU

49/7 KontpoibHasi _pabora Ne 4 Ha Temy 3anauu B

«OCHOBBI TCPMOANHAMUKHN) TCTPpaAIU
OCHOBBI 3J1eKTPOANHAMUKH (22 yaca)
daekrpocratuka (7 yacoB)
50/1 AHAIIM3 KOHTPOJILHOW pPabOThl M KOPPEKIIHUS 3HaTH/IOHUMATH CMBICT (PU3WYCCKUX BEIMUYNH: <«AJIEKTPHUECKUI 3apsimy, §84, cTp.281

VY. UTo Takoe SMeKTPOAMHAMUKA. 3apsi| PVICMCHTAPHBI ONEKTPHHCCKAN 3apsa»; CMBICK 3aKOHA COXDAHCHHS

3apsaga, (Qu3MYeCcKMH CMbICH 3akoHa KyjloHa M TpaHHMIBI  €ro
BakoH coxpaHeHus 3apsaa. 3akoH Kyiona. y

NPUMEHUMOCTH, CMBICI TOHATHH «MaTepus», «BELIECTBO», «IIOJE,

51/2 Onekrpuyeckoe nose. HanpsokeHHOCTh HANPSUKEHHOCTH CHJIOBBIX JIMHUIL SEKTPHYECKOro MO, SHepreTHaeckoii (399, CTP.285

52/3 IMTosne Toueunoro 3apsiaa, chepnl. [IPUHIIMIT | XapakTepUCTHKM — 51EKTPOCTATHYECKOTO  Mons,  cMbica  Bennunnsl [§88-89,
CynepnogﬂuHH «QJICKTpUYECKasA EMKOCTb», (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH «IIOTCHIHAJI», ((pa6OTa CTp-294, 297

SIIEKTPUYECKOTO TIOJISI
53/4 [ToTeHIMANBHAS SHEPTHUS 3aPSKEHHOTO Tea p oro moxn §90, ctp. 302
31—[ YMeTh OG'I)HCHﬂTb mpouecc BJICKTpU3aluu TECJI, BBIYUCIATH CUITY
B KYJIOHOBCKOI'O B3aUMOJENCTBUSA, NPUMEHATh NPH PELIEHHU 3a1a4 3aKOH
54/5 ITorenuuan. Pa3HocTh NOTEHIIMATIOB. COXpaHEHHsI OJIEKTPHYECKOro 3apsiza, 3akoH Kymoma, omnpemensts [§93, cTp. 310
55/6 CBs3b MEXTY HaIpPSHKEHHOCTHIO M | BEIUYUHY W HaNpaBIE€HHWE HANPSHKEHHOCTH DJIEKTPUYECKOTO  ITOJIS §94’ CTp.313
TOUEYHOIO 3apAJa, NPUMEHATh NPMHLMUII CYNEPIO3ULUH JJIEKTPUYECKHX
Pa3HOCTHIO MMOTEHIIHAIIOB. 1 p p p ynep p
noieil Ui pacuera HANpSIKEHHOCTH, BBIUMCIATH paboTy mHons H
DKBUIOTEHIIUALHBIE TTOBEPXHOCTH
MOTCHIMAJI TOJII TOYEYHOTO 3apsaja, BBIYUCIATH CMKOCTH IIJIOCKOT'O
56/7 OnekTpoeMKocTh. KonpueHcaTop. DHEPrus | xoupencaropa, §93, cTp.320
3apsHKCHHOI'0 KOHACHCATOpPA. NPUMEHAThL  TIOJIyYCHHBIC  3HAaHMSA W YMCHHSA  IIpM  PCHICHUM
OKCIICPUMEHTAJIbHBIX, I‘pa(pH‘-IeCKI/IX, KaQ4YC€CTBCHHBIX U PACYCTHBIX 3a/1a4.
3aKoHbI MOCTOSIHHOTO TOKA. DJIeKTpHYecKHii TOK B pasan4nbix cpeaax(12 4yacoB)
57/1 9JICKTpI/I‘leCKI/II71 TOK. 3HATH/TIOHUMATh CMBICIT TOHSATHHA <QJICKTPHUYCCKUH TOK», «HUCTOYHHK §1()()’
Cuna Toka. 3akoH OMa Ul ydacTKa wermp| TOK@?, YCHOBHS CYNIECTBO-BAHMS MMEKTPHHECKOTO TOKA; CMBICH BEMMMHMH | o 334
C OITDOTHBIICHIE «CHWJIA TOKay», «HAIPSDKEHHE».CMBICH 3akoHa Oma Juif ydvacTka Ield,

587 P YMETh OINPEAEIATh CONPOTUBIEHHE TIPOBOIHUKOB, (POPMYJTy 3aBUCUMOCTH
Onexrpuyeckue uend. [locnenoBaTenbHOC U | conpornpnenus npopoanuka ot ero reomerpuueckux pasmepos n poxa | §101, CTp.
rapajjiesIbHOE COEIMHEHNUE ITIPOBOJHUKOB. BEIIECTBA, U3 KOTOPOTO OH M3TOTOBIIEH, 3aKOHOMEPHOCTH B ILlemsX ¢ | 337

59/3 Wucrpykrax no TB. Jla6opamopnas padomal MOCIEAOBATEILHbIM H NAAIICIBHEIM COCMHEHHEM POBOIHHKOB, CMBICT | §1(2, cTp.

NeQ. «Hzyuenue HOCTCO0BAMETLHOZO i MOHATHIH «MOIIHOCTE TOKa, «pabota Toka», GopmynHpoBKy 3axoHa Oma | 34
5 5 JUISL TIOJIHOM 1IENH, TUIAHMPOBATH SKCIIEPMMEHT U BBHINOJIHATH U3MEPEHUS U
napaniejlbHoco COeOUHERUL NPOBOOHUKOB) BEIIHCIICHYLSL

60/4 PaboTa 1 MOIIHOCTB NOCTOSAHHOT'O TOKA. YMeTs  cobupath  snektpuueckue nemu ¢ rnocaenosarenshsiM 1 §103,

napajiiCibHbIM COCIVMHCHUEM IIPOBOJHHUKOB, MPUMEHATH IPU PCIICHUU]

ctp.342




61/5 QI[C, 3axod Oma i1 HOJIHOU LENH. 3aad  3aKOHBl IOCJIEAOBATEIIbHOTO W NapauIeNbHOIO COCIWHEHWS §104’
IPOBOJIHMKOB, PEIIATh 3a1a4d C MpUMeHeHneM 3akoHa OMa Juis y4acTka c1p.345
IEMM W TOJHOW IEMH; yMETh ONPENETATh PaboTy H  MOIIHOCTH
62/6 Hucrpykrai no TB. Jlabopamopnas paboma SNEKTPUYECKOTO TOKA TPH  MAPAUIENBHOM H HOCJIe,I[OBaTCJILHOM§ 105, 106,
NelO  «Hsmepenue OJC u  6HYmMpeHHe20| coenunennu nposoanmkos, usmepsats DJC u suyrpennee conpotusnenneCTP-350
conpomueienus UCMOYHUKA MOKA». MCTOYHHKA TOKA, 3HaTh (JOPMYIMPOBKY 3akoHa OMa 1151 MOJIHOM LIEMH.
63/7 9HeKTpI/I‘leCKa}I MPOBOJAUMOCTh  PA3JINYHBIX 3HaTh 3HaUYEHUE CBEPXIPOBOJIHUKOB B COBPEMEHHBIX TEXHOIOTHSIX, §1()8
BEIICCTB. TTpOBOAUMOCTD MeTaLiop,| YMET OOBACHATH MpHpOITY SNICKTPUUCCKOrO TOKA B MCTAIUIAX, 3HaTB/
[IOHAMATh OCHOBBI 3JIEKTPOHHOH TEOPHH, YMETh OOBACHATh NPUUMHY
3aBHCUMOCTH COIIPOTUBJICHUA ITPOBOJHUKA OT
yBEJIMYEHUS  CONPOTUBJICHHS METALIOB € POCTOM  TEMIEPaTyphbl,
[TEMIICPATYPBbI. ONKMCHIBATE ¥ OOBACHATH YCIOBUS M MPOLIECC MPOTEKAHMS 3JIEKTPUUECKOTO
64/8 Tok B OJIyTpOBOJAHHUKAX. paspsina B TONYNpOBOJAHMKAX, BaKyyMme, JKHUAKOCTH, Tasax, 3akoHbl | §109,
dapases, NpOIECC IMEKTPOIHN3A U €70 TEXHUIECKOE IPUMEHEHHE. cTp.361
65/9 DIEKTPUYECKUN TOK B BaKyyMe. DJIEKTPOHHOA §110,
irydeBasi TpyOKa.
68/10 [DnekTpuueckuii TOK B IKUIKOCTAX. 3aKOH §112
PJICKTPOJIN3a.
67/11 [Daexkrpuyeckuit TOK B rasax. §113, ctp. 379
HecamocToATEIbHBIN u CaMOCTOSITCIILHBIN
paspsbL.
68/12 |KourpoabHasi _padora Ne 5. «3aKoHBbI §114

MOCTOSAHHOI'O TOKA)».




Kanenpapno-remaTnueckoe mianuposanme 11 kiaacc.
68 yacoB (2 yaca B He/IeJI10)

Ne Tema [IpenmeTHbIil pe3ynbTaT Homaruee ara
3aJlaHUE
[Tlman ®dakT
OCHOBBI 3J1eKTPOAMHAMUKH(TIpo1oKeHHe) (10yacoB)
MaruuTtHoe noJie (5 4acon)
11 BBOAHBI HHCTPYKTaX IO OXPaHE JlaBath ONpENE/IEHHA:0HOPOAHOE MATHUTHOE T10JI€, BEKTOP MAarHMTHOM WMHIYKIHY;
Tpyna. B3anMozeicTBIE TOKOB. OnKChIBaTh ONMBIT DPCTENA; NPUMEHATH MPABUIIO OypaBUMKa I KOHTYPHBIX TOKOB.
OnuceiBaTh TMOBEJCHUE pPaMKH C TOKOM B OJHOPOJAHOM MATHMTHOM  IOJIE;
MarunuTtHoe 1oJje ToKa o o
o = OMPENENATh HANpaBIeHUE JMHUNA MarHUTHON WHAYKLIUH, HUCIONb3Ys MPABHIIO
Bekrop MarHuTHON MHAYKUUA. JINHUK | Gypapunka (11eBoit pyku); HccIe10BaTh Aei{CTBHE MATHATHOTO OIS HA IPOBOJHHK C
MAarduTHOU MHAYKOUU TokOM.Beruncsate  cuny JlopeHma.  AHanM3UpoBaTh  B3aMMOJICUCTBHE  JABYX
3/3 Moyib BEKTOpa MarHUTHO HapajuIe/IbHbIX TOKOB. BBIUMCIATE MArHUTHBIA IIOTOK, MHIYKTUBHOCTH KaTYLIKH,
SHEPTHUIO0 MATHUTHOTO MoJist. [IpUMEHSATH NOIyYEHHbIE 3HAHUS K PELIEHUIO 32124
uHaykuuu. Cuna Ammepa P p y p A
4/4 Hucrpykrax no Th. Jla6opamopnas
paboma Nel «H3mepenue cunbi
83AUMOOEUCMBUsL KAMYUWKU C MOKOM U
MAZHUmMa»
5/5 JleiicTBre MAarHUTHOTO TIOJIST HA
nBxKymuiics 3apsan. Cuna Jlopenna.
DJIeKTPOMArHUTHAsI HHAYKUMA (5 4acoB)
6/6 SIBreHMe 37€KTPOMAarHUTHON HaGnromate  sBJACHHWE  DJIGKTPOMArHUTHOM — MHIYKIMW;  [PUMEHSITH  3aKOH
MHIYKIAH. MarHUTHBIH TOTOK. ANIEKTPOMArHUTHOW MHIYKIUH JIJIs pemenus 3aaad. Mcenegosars 3aBucumocts J/1C
o WHAYKOUWX OT CKOPOCTU  ABUIXCHHUA IIPpOBOJHHWKA, €ro JJIMHBbI n  MOIyida
3aKOH 3JIEKTPOMArHUTHON MHAYKIINH. .
7/7 BEKTOpaMarHuTHOU HH}IyKHI/II/I.Ha6H}O}IaTB nu O6’BHCHHTB BO3HUKHOBCHHEC

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 3JIEKTPOMATHUTHON MHAYKIIMH.
OJIC MHAYKIIUY B IBHKYIIMXCS
MIPOBOJIHUKAX.

9/9 Camounaykuus. MHIyKTHBHOCTB.
3Hepr1/151 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 [IpuBoAUTH MpUMEPHI KOJIEOATEIbHBIX NBIKCHHHA. [IoHUMATh CMBICT U 3alMCHIBAThH
koppekuus YV 1. CBoGoaHbIE U dbopMybl ompeneneHuss (U3NYCCKUX BEIUYMH: IEPUON M YacTOTa KOJjeOaHMIA:
MepUoJl W  IMKIWYECKas 4YacToTa, TMEpPHOA  KOJeOAaHUH MNpPYKHUHHOTO W
BBIHYXXJICHHBIC KoneOanus. YciaoBue
_ | MaremMaTuueckoro MasTHMKOB.
BO3HUKHOBCHHUsI CBOOO/HBIX KOJeOaHuit [IpuBOMMTL  ONpeneleHHsS IOHATHIL:  KolmebaTelbHAas  CHCTEMA, PE3OHAHC.
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 Z[BI/DKGH61/IGM 1O OKPY)KHOCTH. Hcnomnp3oBats @Hanecxneu MOJeTH —
TapMOHHUYECKHE KOJICOaHWs, TPYKWHHBIN MAasTHUK, MaTeMaTHYCCKHH MasTHUK,
12/2. Wucrpykrax no TB. Jlabopamopnasi rapMOHHYECKasl BOJIHA — IIPH OITUCAHUH KollebaTenbHbIX. HabmonmaTe 1 0OBACHATH
paboma Ne3 «Onpedenenue yckopenus CBOOOIHBIE KOJIEOaHHsI TIPYKUHHOTO W MAaTEMaTHYECKOTO MasTHHKOB. MccenoBath
€80000H020 NA0EHUs NPU NOMOWU 3aBMCHMOCTb Mepuo/a KojleGaHuii rpy3a Ha Mpy’KHHE OT MACChl TPy3a U KECTKOCTH
MASMHUKAY npyXuHsl.  OnpenensiTh  YCKOpEHHE CBOOOJHOTO TaJeHHA C  IOMOIIBIO
13/3 TapMoHuuecKye Konebanus, pasa MaTeMaTHYECKOTO MasTHHUKA. 3aluChIBaTh [M  aHAIM3MPOBATh| ypaBHEHHS:
' 6 5Tl > rapMOHHYECKUX  KoJeOaHWH, KonebaHWH Tpy3a Ha TpYXKHHE, JBWKCHUS
KOJICOAHNH. 1IPEBPAIICHAC SHEPIHN MaTEeMaTHYECKOrO0 MasTHHKA. PaccMaTpuBaTh MPEBpAICHHE JHEPIHH  MPH

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 (DM3MUSCKUX BEIHUYUH,
XapaKTepU3YIOIMNX KOJIeOaTeIbHOE JBIKEHIS

DJIeKTPOMArHUTHBIE KoJie0aHus (5 yacoB)




14/A4. CB00OOIHBIE KOJNIEOAHUS B PaccmarpuBaTh BO3HUKHOBEHHE CBOOOMHBIX JJIEKTPOMATHUTHBIX KOJICOaHUN B
KOJIEOATEIbHOM KOHTYPE U/lealbHOM KoJeOaTeslbHOM KOHType. IIoHMMaTh CMBICT WM 3amuChIBaTh (DOPMYJIBI
TTpeRpaIICHIE SHEDIHH DI onpeneneHUsT (PU3NUECKUX BENWYMH: IEPHOA COOCTBEHHBIX JJIEKTPOMAarHUTHBIX

peBpall p p komebannit  (popmyma  TomcoHa), IMKIMYECKas  YacTOTa  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 KOHJICHCATOpa, UHAYKTUBHOE

SIIEKTPHYCCKUI TOK conpotuBiieHHe  KaTymkd.  CpaBHHMBaTh  BBIHYXJICHHbIE U CBOOOJHBIC
3JIEKTPOMAarHuT-

15/5. AKEI/IBHOG CONPOTUBJICHHC. 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 MEPEMEHHOTO0 TOKa OT BpeMeHH. M3ydaTh: MEpEMEHHBIH TOK KaK BBIHYKICHHBIC
HHI[YKTHBHOCTB B L€ HepeMeHHOFO SJIEKTPOMArHUTHBIC KOJ'I663.HI/I$[; yCTpOﬁCTBO 1 IIPUHIOUIT HeﬁCTBHﬂ TpaHC(bopMaTopa,
TOKa YCTPOMCTBO HMHAYKIHUOHHOIO TE€HepaTopa MNEPEMEHHOrO0 TOKa, [Ha3HadeHHe

> MOBBIIIAIOMIETO U TOHU-

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

PacCTOSIHUS.

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

18/8 [MpousBozcTBO, NIepeaaya u
HCIIOJIb30BAHUC 3JICKTPOIHCPIUn

Mexanuveckue BOJHBI (3 yaca)

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

MEXaHHUYEeCKHUX BOJH CKOPOCTh W JJMHA BOJHBI. [IpHBOIUTH OIpenesieHus MOHATHI: BOJIHA, BOJHOBAS
MOBEPXHOCTh, JIyd, TOH. OOBSICHATh: MEXaHH3M BO3HHMKHOBEHHS (HAa MOJEIN)
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 YeJIOBeKa M KUBOTHHIX. [loHMMaTh hu3ndeckuii

CMBICII XapaKTEPUCTUK 3ByKa: TPOMKOCTb 3ByKa, BEICOTA TOHA, TEMOP.
21/11 Bonnsbl B cpeace. 3ByKOBHe BOJIHBI [IpuMeHsITh NOHATHSA U 3aKOHBI MEXAHUKHU NPU PELICHUH 3a/1a4 HA pacuyeT OCHOBHBIX

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




DJIeKTPOMarHUTHBIE BOJIHBI (4 Yaca)

22/12 I/I3queHI/Ie ANIEKTPOMArHUTHBIX BOJIH. W3ydaTh: BO3HWKHOBEHHE 3JICKTPOMArHUTHBIX BOJH B OTKPBITOM KOJICOATEIEHOM
[1I0THOCTB TOTOKA JIEKTPOMATHHTHOTO | KOHTYPE;  OKCTIEPHMEHTAIBHO CBOWMCTBA DJEKTPOMArHUTHBIX BOJH, CIEKTp
H3ITVICHIS AIIEKTPOMATrHUTHBIX BOJH. M3y4aTh IPHHITUITEI PATUOCBSI3H U TEICBHICHHUS.

Y1 [TpuBoANTH TIpUMEpPHI BUAOB PAJAMOCBI3H U CUCTEM IIepeadn TeleBuicHus. Pemars

23/13. W3obperenne paano A.C.I1omoBbmM. 3a[aud HA ONpEJETCHUE OCHOBHBIX (HM3MYECKUX BEIUYUH, XAPAKTEPUIYIOIUIUX
[IpuHIMITBI paANOCBA3U AJIEKTPOMArHUTHBIC KOJICOAHHUS U BOJIHBI, TpaHC(HOPMATOPHI

24/14
CsoiicTBa OJICKTPOMArdMTHBIX BOJIH.

Pacnpoctpanenue paanoBOJIH.
Pagunonokanus. Ilonstue o
TCICBUACHUU. Pa3Butue CpCaACTB CBA3H

25/15 KontpoabHasi padora Ne2

«KoJie0aHus ¥ BOJHbI»
OnTuka (14 yacoB)
CgeroBble BOJIHBI. ['eomeTpryeckasi 1 BOJIHOBasi onTuka (12 yacos)

26/1. AH”anmms KOHTpOJII:HOfI pa60TBI u | OOBACHATH TPSIMOIMHEHHOE PACIPOCTPAHEHHWE CBETa C TOYKHA 3PCHHS BOJHOBOU
koppekumss YYJI. PasBurre B3risios | TEOPHMM; CTPOHTL M HCCIE/IOBATH CBOWCTBa H300pa’keHUS MpPEIMETa B IUIOCKOM
HA HDHDO cBeta. CKODOCTH CBera. | SCPRAE: OOBSCHATP OCOOCHHOCTH MPOXOXKICHHS CBETa 4epe3 TpaHUIy pasJena

PUpOLY . ) p " | cpen. M3mepsTp mMoka3aTenh NPENIOMICHHS CTEKia; HaOmogatb W 0000mare B
Hpunnun ['foiirenca. 3akoH OTpaxeHHUs mpolecce  SKCIEPUMEHTANbHOM  jesTenbHocTH.  HabmogaT — AMCHEPCHIO
CBETa CBETa;UCCIEZI0BaTh COCTaB 0eJoro cBera; HAOMIOAATH pa3jioXKeHHE OENoro cBeTa B

27/2. 3aKkoH MPEJIOMJIEHUSI CBETA. TTomuoe | cnekrp. IIpuMeHATh 3aKOHBI OTPaXKEHUS U ITPEJIOMIICHUS CBETA IPU PELICHUHU 3a1a4.

OTpakeHHe Crpouth Xox jiyueil B COOHpArOIIell JIMH3E; BBIUMCIATh ONTHUYCCKYIO CHIIY JIMH3BI.
OnpenensiTh BEIWYHHBI, BXOASAIIHEC B (POPMYJIy TOHKOM JIMH3BI, XapaKTepHU30BATh

28/3. I/IHCprKTam no Th. ﬂaéopamopuaﬂ u3o0paxkeHus B coOuparomeil yuH3e. PaccuursiBaTh (DOKyCHOE paccTOsSiHUE U
paboma Ned «Hszmepenue nokazameisi | ONTHICCKYIO CHIY CHCTCMBI M3 JBYX JIMH3; HAXOIHMTH rpaduYecKy TIaBHBINA (HOKyC
NDENOMACHUS CIMEKNA» ONTUYECKON CHCTEMBI W3 NBYX JHH3. ONpelensaTh YCIOBUS KOTEPEHTHOCTH BOJH.

59/4 o — pPUGOPELJTHH35L OOBACHATH YCIOBUS MUHHMYMOB M MaKCHMYMOB IIPH HHTEP(PEpPEHIIMH CBETOBBIX




[TocTpoenne n306pakeHus B TMH3AX.

30/5.

HNucrpykrax no Th. Jlabopamopras
paboma NS «Onpedenenue
ONMUYECKOU CUNbL JTUH3bL U POKYCHO20
paccmosinus cobuparoujetl TUH3bly

31/6

Jucnepcus ceera

32/7.

HNuTtepdepennus
UHTEPEPEHITHH.

ceera. I[lpumenenue

33/8.

Hudpaknus  cBera.
pemeTka

JudpakuronHas

34/9.

HNucrpykrax no Th. Jlabopamopnuas
paboma  Ne6  «H3zmepenue  OnuHbl
C8emoB0oll BOIHLL»

35/10

[lonspuzauma  csera.  I'mas

OIITHYCCKAasa CUCTCEMaA

KakK

36/11

O060061eHre TeMbl «CBETOBBIE BOJHBIY.
Pemenue 3amau

37/12

KonTpoJanHast padoTa Ne3

«CBeToBbIE€ BOJHbD»

BoytH. HaOmonate uHTEepdepeHnmo ceeta. Habmonats nudpakinio cBeTa Ha IMeTu 1
HHTH; OIPEIEIATh YCIOBHE NPUMEHUMOCTH HPHOIIKEHHIS T€OMETPHYESCKON ONTHKH
Habnromate wHTEpQepeHIHIO cBeTa Ha MBUIBHOW IUIGHKE W IH(PPaKIHOHHYIO
KapTHHY OT IBYX TOYEYHBIX HCTOYHHKOB CBETa IIPU PACCMOTPEHHH HX depe3
OTBEPCTHS Pa3HBIX AUaMeTpoB. ONpenesiaTh ¢ NOMOIIBIO AU(GPAKIMOHHON PeIleTKH
TPaHMIBl CIEKTPAIHON YYBCTBUTEIBHOCTH YEJIOBEUECKOTO TJja3a; IPHMEHSTh
yciaoBusl AUQPAaKIMOHHBIX MaKCUMYMOB M MHHHUMYMOB K PpEIICHHIO 3ajad.
3HAKOMUTBECS C TU(PAKIMOHHON pEIIeTKOH Kak ONTHYECKHM NpHOOpOM H C ee
MOMOIIBI0 U3MEPSATH JUIMHY CBETOBOW BOJHBL [IpMMEHSTH MOJTy4eHHbIE 3HAHMS K
pELICHUIO 3a1a4

N3ayuyenus u cnekTpsl (2 yaca)

38/13.

AHanu3  KOHTPOJIBHOM  paboThl
koppekuusa YY/I. Buael usnmydeHun.
HUcrounnkn  cBera.  Choektpel W
CIIEKTPAaJIbHBIE anmnaparsl.
CnekTpaJIbHBIN aHAIN3

39/14.

WndpakpacHoe u  yabTpaduoOIETOBOE




U3JIlydeHUs.  PeHTreHoBckue
IlIxana 37eKTPOMAarHUTHHIX BOJIH

JIy4H.

OCcHOBBI CHIENMAJIbHOH TEOPHU OTHOCHTEJILHOCTH (3 yaca)

40/1. [TocTynatel TEOPUH OTHOCUTEILHOCTH. | OOCYXIaThk  TPYAHOCTH, BOSHHMKAIOIME TPH  PACHPOCTPAHCHHH  MPHHIMIA
OTHOCHTENIBHOCTH  Ha  DJICKTPOMArHUTHBIC  sBICHHSA.  [I03HAKOMHUTBCS  C
¢dopmynupoBkamu moctynaroB CTO u ux ¢usnueckoit cymHocTsio. OMICHBATH
cxeMy omblta Maiikenbcora—Mopiu. [[IpUBOIUTE 3KCIEPUMEHTAIBHBIE TAaHHEIE,

41/2 PenstuBucTckas auHamuka MOATBEPIKIAIOIINE HE3aBUCUMOCTh CKOPOCTH CBETA OT ABIKEHHS HCTOYHHUKA. |
PaccmaTpuBaTh  OTHOCHTENBHOCTH OJHOBPEMEHHOCTH COOBITHH, IPOMEKYTKOB

2213 ” ” BpemeHH u paccrosauii B CTO. 3amuceBate GopMyiry DHHIITEHHA U IOHUMATh €€

’ CBsi3b MENKTy Maccol 1 sHepruei (mzngeckuit cMpIci. V3ydaTh 3aBUCHMOCTh MEXKITy MacCoi, IMITyTbCOM H SHEpTHEn
B CTO.
KBanToBas ¢usuka (17 yacoB)
CBeToBbI€ KBAHTHI (5 4acoB)
43/1. dortorpdpexr. Teopust ¢doroaddexra. | Popmymuposars kBaHTOBYI0 —runoresy Ilmanka, 3aKoHBI  (oTodpdekrTa;
YpasHenue DifHurTeiiHa. pacCUUTHIBATH MAaKCUMAaIBHYIO KHHETHYECKYH OHEPrHI0  3JIGKTPOHOB  IIpH
tdoroaddexre. M3pickmBaTh TyTH pemieHus 3amad mo Teme «DoTorpdexTy.
[TprBOOUTH HOKA3aTENBCTBA HAJIUYHUS Y CBETa KOPIYCKYJISPHO-BOJHOBOTO JTyasl3Ma
44/2. ®orousl. [Ipumenenune porospdekra. cBoOMCTB. U3yuaTh: onbITel JIeGenena.
45/3. JlaBienue CBETA. XHUMHYECKOE
JICHCTBUE CBETA.
46/4. Pemienne 3amau mo Teme «CBeTOBbIE
KBaHTBD)
47/5. Konrtpoabnas pa6ora Ned mo Teme
«CBeTOBbIE KBAHTLI»
ATomHas ¢pu3uka (3 yaca)
48/6. An”anus KOHTpOJIBHOﬁ pa60TLI U | U3yuars: ombiTel MOJedh aTtomMa TOMCOHA, OMNBITHI Pesepdopnaa, IUIaHETAPHYIO
koppekuuss YVJI. CrpoeHne aroma. | MOASTH atoma. PaccmatpuBath Mozenb atomMa Bojopoaa 1o bopy. AHanusupoBatb
OHEPreTUUECKYI0 JuarpamMmy aromMa Bojopoaa. OOBSICHATh IPOMCXOXKACHHE
OmnbiTel  Pesepdopna. I[lnanerapnas . .
JMHEHYaThIX CHEKTPOB ¢ MO3uLMid Teopuu bopa. [PaznnyaTh CHOHTaHHOE W
Mozienb atoma. KBaHTOBBIC MOCTYIIaThi BBIHYX/IEHHOE m3nydeHus.] [OnuceiBath CBOHCTBA W 00JNACTM  NPUMEHEHHS
Bopa. ﬂa3epLI. nazepHoro usnydeHus. O0cykIaTe pe3yibTaT onbita Pesepdopaa.
49/7. Hucrpykrax no Th. Jlabopamopmuas

paboma Ne7 « Habniodenue cniowrnozo




U IUHENYamozo CNneKmpoe»

50/8. HNucrpykrax no Th. Jlabopamopras
paboma Ne§ « Hccnedosanue cnekmpa
8000p00A»

Du3uka aToMHOro sijipa (7 yacoB)

51/9 MeTtoabl perucTpanm 3JIEeMEHTAPHbBIX PaccmarpuBaTh METOJBI PETHCTPAIUH 3apsDKCHHBIX YacTHIl. [loHMMaTh Qu3ndyeckuii
YACTHIL Bl PAMOAKTHBHBIX | CMPICT NOHATHHA M BEJIMYMH: MaccoBOE W 3apsloBOC YHCIA, DHEPIUS CBSI3H H
W3JTyYEHHUM. yACTIpHa .

SHEPIUs CBA3M ATOMHOTO SIpa, PaXMOaKTHBHBIA pacmal, NepHol MONypaclana,

52/10 PajoakTuBHBIC NpPEBpAIICHUS. 3aKOH slepHast Peaklys, SHEPreTHYECKUH BBIXOJ SICPHOM peakiuH, ENHas sepHas
panumoakTUBHOro  pacrnajga. llepuon | peaxmus,

H0JIypacIaa. KO3QPHUINEHT pa3sMHOKEHHS HEUTPOHOB, KPHUTHYECKas Macca, [TepMosaepHas

53/11 CTpocHHE aTOMHOTO sjpa. DJHEprus peakuusi], MOHHM3HPYIOIEe M3MYHCHNE, MOMOMWCHHAs 71032 M3IYUCHHA, MOLIHOCTD

MOTJIOIICHHOM JI03bl W3JIyuYeHHs, DKBUBAJICGHTHAs J03a, JJEMEHTapHas 4YacTulia,
CBsI3U siaep. M30Tonsl. S —

54/12 Hucrpykrax no Th. Jlabopamopuas IIpuBoanTs mpUMEpH H30TOMOB Bojxopoja. ONHUCHIBaTh: NPOTOHHO-HEHTPOHHYIO
paboma Ne9 «Onpedenenue umnyivbca u | MOIeNb aTOMHOTO s/pa, BO3HMKHOBEHHE NedekTa macc. Paccmarpusath cBoicTBa
SHepeuu  uacmuybl npu  O0GUdCeHUY ¢ | ACPHBIX CHI, CHIbHOE (smepHOE) B3aMMOJACHCTBHE HYKIOHOB. AHAIU3UPOBATh
MACHUIMHOM HOTey rpa(b(HK 3aBUCHMOCTH YIEJIBHOI YHEPIUH CBSI3M aTOMHOTO SJpa OT YHCJIAa HYKJIOHOB B

HeM (MaccoBOTo

55/13 Anepubie  peakuuu. [lenenue  Anep yrcina). M3ydaTb cXeMy YCTaHOBKH JUISl HCCIICOBAHUS PAIHOAKTUBHOIO H3ITyYCHHSL.
ypaHa. [HenHbie SIAEPpHBIE PpEAKUUHU. | [Tornmars ¢u3udeckylo mnpupoxy anbpa-, Oera- ©  TaMMa-H3IydCHHUH.
SnepHblii peakTop. DopMyIHpOBaTh M PUMEHSTH MPABHJIa CMEIICHUS I 00BbsICHeHH anbda- 1 Oera-

56/14 Tepmosiiepuble peakiuu. I[IpuMeHenune | PACTal0B (onekTpoHHEIH pacnaz).

H,I[CpHOfI OHEPICTUKMU. buonoruyeckoe
JICWCTBUE PaalliH.

57/15 KonrtpoabHas pa6ora NeS mo Teme
«ATOMHast duszuka. Dusuka
ATOMHOI'0 Apa»

DJieMeHTapHbIe YacTUlbl (2 yaca)

58/16 An”anus KOHTpOHBHOﬁ paﬁoTLI u | [puBomuth mnpuMepsl (yHIAMEHTAIBHBIX YaCTHIIL. PaccmarpuBath cBOiicTBa
KOPPEKLIHS YV]I. Duspka | 2IEMEHTapHbIX YacThll. ONUChIBATH QyHIAMCHTAIbHBIC B3AUMOACHCTBHS
QJICMCHTAPHBIX YaCTHUII.

59/17 Enunas ¢usmnueckast kaptuHa mupa

Ctpoenue Beeaenuoi (5 yacon)

60/1

\ Conneunas CUCTEMA.

3aKOHEI ‘ Hcnonp3oBats MHTEpHET Ui MOWCKAa H300paKEHUI aCTPOHOMUYECKHUX CTPYKTYP;




JBHXXCHUSA ITJIAHCT.

61/2

OO0mue CBEICHUS 0 Connre.
VICTOYHUKH SHEPrUM W BHYTPCHHEE
ctpoenue CoJHua.

62/3

Hama ["amaktuka. IIpoucxoxnenue u
SBOJIIOIIMS TATAKTHK U 3BE3/I.
HNucrpykrax no Th. Jlabopamopnas
paboma Ne 10 «Onpeoenenue nepuooa
obpawenust 080UHBIX 36€30»
(neuammvie mamepuanvl).

63/4

Hama T"amaktyka. Mecto ConHeuHOMI
cucreMsl B 'anaktuke Mueunsii [1yTs.

64/5

Teopus bonpmoro B3pPbIBA 51
pacmmpsironieiicss Bcenennon

MOSICHATh (U3MYECKUN CMBICK ypaBHeHHS Dpuamana.KiaccuuiupoBaTs Mepro bl
somounu BceenenHoit. Brictymate ¢ moknagamMu M mpe3eHTauMsMH. BeicTymath ¢
JTOKJIaaMH | TIPE3CHTAIHAMA

OreHrBaTH BO3PACT 3BE3J IO MX Macce; CBI3BIBATH CHHTE3 TSDKEJIBIX AJIIEMEHTOB B
3BE3/1aX C UX pacmojoXeHneM B Tabnuie Mernaeneera. BeicTymats ¢ qokimagaMu

IHoBTOpenue (3 yaca)

65/1

HOBTOpeHI/Ie no TeMe «MexaHuuecKue
SABJIICHUS

66/2

[ToBropenue no teme «MomnekyinspHas
¢u3uKa 1 TepMOJAUHAMUKAY

67/3

HOBTOpeHI/Ie TCMBI ((9J'IeKTpOCTaTI/IKa u
QJICKTPOJUHAMUKA»

Pemats 3aa4r Ha pacyeT (1)I/IBI/I‘ICCKI/IX BCJIMYMH, aHAJIN3 NPOLCCCOB U (I)I/ISI/I‘IGCKI/IX

SIBJICHUM.

3agaun
TeTpaau

B

Peszeps 1 yac
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