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1. TlimanupyemMble pe3yJabTaThl 0CBOeHHS NpeaMmera «Puszuka-11».

1.1 TIpeamerHbIe pe3yabTaThI:
(dhopMUpOBaHHE IETOCTHONW HAYYHOU KApTUHBI MUPA, IPEIICTABICHHUA O 3aKOHOMEPHOU CBSI3H U MTO3HABAEMOCTH SIBJICHHUH MPUPOIBI, 00 OOBEKTHBHOCTH
HAy4YHOT'O 3HaHMS; O CUCTEMOOOpa3yroIel posiu GU3UKH JUIsl pa3BUTHSL JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTUI; HAyYHOTO MUPOBO33PEHHUS KaK
pe3yibTaTa H3y4eHHss OCHOB CTPOSHHS MaTepuu B (hyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
e[ l(hopmupoBaHMEe IPEICTABICHUN O (PU3UUECKON CYIIHOCTH SIBICHUH NPUPOJIBI (MEXaHUUECKUX, TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ), BUJIaX
MaTepHH (BEIIECTBO U MOJIE), IBM)KEHUH KaK CIIOCO0€e CyIIECTBOBAHHS MAaTEpUH; YCBOCHHE OCHOBHBIX MJIEH MEXaHUKHU, MOJIEKYJIIPHO-KUHETHUECKON TEOPHUH,
TEPMOJIMHAMUKH, MIEKTPOAUHAMUKY, OTUKH, SJIEMEHTOB TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3MKM U aCTPOHOMUU; OBJIa/I€HHE NOHATUIHBIM annapaTom
Y CUMBOJINYECKHUM SI3bIKOM (DU3UKH;
e[ ImOHMMaHKE BO3paCTalOIIel POJIM €CTECTBEHHBIX HAYK M HAyUHBIX MCCIIEJIOBAHUI B COBPEMEHHOM MUPE, IOCTOSIHHOT'O ITPOLECCa HBOJIOIMHM HAyYHOIO
3HaHUs, 3HAYMMOCTH MEX/YHApOJIHOT0 HAyYHOI'O COTPYAHUYECTBA;
e[ ImpuoOpeTeHue onbiTa MPUMEHEHHUS HAyYHBIX METOIOB MTO3HAHUS, HAOMIOICHHST (PU3NYECKHX SIBICHUH, TPOBEICHUS OIMBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX
UCCIIEI0BaHUM, IPSAMBIX U KOCBEHHBIX U3MEPEHUI C UCII0JIb30BAaHIUEM aHAJIOTOBBIX U LIU(POBBIX U3MEPUTENBHBIX IPHOOPOB; TOHUMaHHE HEU30EKHOCTH
MOTPEIIHOCTEN JTH0OBIX U3MEPEHUI;
e[ oBJIaZIcHNE HAYYHBIM IIOJXO/I0M K PEIIEHUI0 pa3IMyHbIX 3a/1a4, YMEHUSAMU (POPMYIUPOBATh TMIIOTE3bl, KOHCTPYUPOBATh, IPOBOANUTH SKCIIEPUMEHTHI,
OLIEHUBATh MOJYyYEHHbIE PE3YyJIbTaThl, YMEHHEM COIOCTABIIATh SIKCIEPUMEHTAIbHbIE U TEOPETUUECKUE 3HAHUS C OObEKTUBHBIMU peaIUsIMU KU3HU;
e[ l(hopmupoBanme ymeHuit 6ezomacHoro u 3pPpeKTUBHOTO UCIOIB30BAHMUS JIAOOPATOPHOTO OOOPYIOBAHUS, POBECHNUS TOYHBIX U3MEPEHUH U aIeKBaTHO I
OLIEHKU TOJIY4YEHHBIX Pe3yIbTaTOB, IPEICTABICHHUS HAyYHO OOOCHOBAHHBIX APTYMEHTOB CBOMX JAEUCTBHUI, OCHOBAHHBIX Ha MEXIIPEIMETHOM aHAIN3€ YUEOHBIX
3ajauy;
e[ ImoHMMaHMe (PU3NUECKUX OCHOB U MPUHIMIIOB JIeHcTBUS (pabOThl) MAIIMH U MEXAaHU3MOB, CPE/ICTB IEPEIBUKEHUSI U CBSI3U, OBITOBBIX IPUOOPOB,
IIPOMBIIIJIEHHBIX TEXHOJIOTMYECKUX IIPOLECCOB, BIUSHUS UX Ha OKPYKAIOLLYIO CPEAY U OPTaHU3M YEJIOBEKA; OCO3HAHUE BO3MOXKHBIX TPUYMH TEXHOTECHHBIX
KatacTpod;
e[ loco3HaHHE HEOOXOAUMOCTH B IPUMEHEHUH JTOCTH)KEHUH (PU3UKH U TEXHOJIOTHH Uil PAllMOHAIBHOTO ITPUPOJIOTIONIb30BAHMS,
e[ /pa3BUTHE yMEHUS INIAHUPOBATH B TIOBCEHEBHOM KHU3HHU CBOM JCHCTBUS C IPUMEHEHHEM NOJYYEHHBIX 3HAaHUH 3aKOHOB MEXAHUKH, 2JIEKTPOIUHAMUKH,
TEPMOJMHAMUKH, TETIJIOBBIX U KBAaHTOBBIX SIBJIEHUI C LIEIbI0 COEPEKEHNUS 3I0POBBS;
e[ |BoCIIMTaHHE OTBETCTBEHHOI'O U OEPEKHOT0 OTHOIIEHUS K OKpYXarollei cpene, popMupoBaHue MmpecTaBIeHIH 00 SKOJOTHUECKUX MOCIIEICTBUIX BEIOPOCOB
BPE/IHBIX BEILECTB B OKPYKAIOLLYIO CPELY.
OOuMMH IpeIMETHBIMU pe3yJibTaTaMu 00ydeHUs (PU3MKe B CpeAHEH 1IKOJIe, OCHOBAaHHBIMHU HA YaCTHBIX MIPEIMETHBIX PE3YJIbTaTax, SIBISIOTCS: ® 3HAHUS O
IPUPOJIE BAKHEUINX (PU3UUECKUX SBJICHUN OKPY’KAIOIIEro MUpa U MOHUMaHHE CMbICIA (U3NYECKUX 3aKOHOB, PACKPBHIBAIOIIUX CBSA3b U3YUEHHBIX SBJICHUIL; @
YMEHHUSI 10JIb30BaThCsl METOAAMU HayYHOT'O MCCIIEA0BaHUS SBJICHUI NMPUPOABI: TPOBOAUTH U (PUKCHPOBATH HAOJIOIEHUS, INIAHUPOBATh U BBINOIHAThH
HKCHEPUMEHTBI, KOJAUPOBATh U3BJICUCHHYIO U3 OMBITOB HHPOPMALIMIO B BUJIE TAOIHULL, TpaduKoB, GOpMYIl, OOBICHATH MOITyUYEHHBIE PE3yIbTaThl U JIE1aTh
BBIBO/JIbI, OIICHUBATh MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHMIL; ® YMEHUS PUMEHSAThH NOJyYeHHbIEC 3HaHUS Ha MPAKTUKE JUIs pelieHns Gpu3ndeckux 3ajad u 3ajau
MOBCETHEBHOM JKU3HHU, JUIs 0OecriedeHus1 0€30MacCHOCTH CBOEH KU3HU U JKU3HH OKPYXKAIOIINX JI0AEH, PallMOHAIBHOTO IPUPOIONIOIB30BaHUS U OXPaHbI
OKpY>KaloIllel cpesibl; ® yOex/1eHUs B 3aKOHOMEPHOH CBSI3U M ITO3HABAEMOCTH SIBIICHUI MPUPOJIbl, B 00bEKTUBHOCTH HAYYHOT'O 3HAHUS, B BEICOKOM LIEHHOCTH
HayKH B pa3BUTHH MaTE€PUATILHON U AYXOBHOH KYJIbTYpPHI JIOJCH; ® pa3BUTOE TEOPETHUECKOE MBIIIIEHUE, BKIIIOYAIOIIee YMEHHs YCTaHABJIUBATh (DaKThI,
pa3iauyaTh IPUYUHBI U CIIEJCTBUS, CTPOUTH MOJIETH U BBIABUTATh TUIIOTE3bI, (POPMYJIMPOBATH JOKA3aTENbCTBA BHIABUHYTHIX THIIOTE3; ® KOMMYHUKATUBHBIE



YMEHHUS JTOKJIaIbIBATh O PE3YNbTaTaX CBOEr0 MCCIIEIOBAHNUS, YIaCTBOBATh B AUCKYCCHUAX, KPaTKO M TOYHO OTBEYATh Ha BOIPOCHI, HCIIOIH30BATh PA3TUUHBIC
MCTOYHUKH MH(POPMALIUH.
B pesynbrare nzyuenns yue6Horo nmpeamera «Pu3nka» Ha ypoBHE CpeHEro o01iero oopa3oBanus: BrITycKHUK Ha 0a30BOM YpOBHE HAyUHTCS:
JIEeMOHCTPHPOBATH Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHNU COBPEMEHHON HAYYHOW KAPTHHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTHYECKOH JEATEIILHOCTH JIFOJICH; IEMOHCTPHPOBATh Ha IIpUMepax B3aUMOCBS3b MEKAY (PU3UKOI U IPYTUMH €CTECTBEHHBIMH HAayKaMu;
yCTaHaBJIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHUN M IPUMEHATH OCHOBHBIC (PU3NUYECKHE MOJETH JUTSl UX OMHMCAaHUS U OOBSICHEHUS; HCIIOJIb30BaATh
uHGOpMaIHIO GU3UUECKOTO COACPIKaHMS IPU PEIICHUN YI€OHBIX, TPAKTUUECKHX, TPOCKTHBIX U HCCIIEA0BATENbCKUX 33134, HHTETPUPYS HH(POPMALIHIO U3
Pa3IMYHBIX UCTOYHUKOB M KPUTHUYECKH €€ OLICHUBAs; pa3inyaTh U yMETh UCIIOJIb30BaTh B y4eOHO-HUCCIIEI0BATEIBCKOM EITETLHOCTH METOIbI HAYYHOTO
no3HaHuA (HaOJ0IeHNEe, ONMCAaHNe, U3MEPEHHE, SKCIICPUMEHT, BBIIBIDKCHHE TUIIOTE3bI, MOJICIIMPOBAHKE U Jp.) U (GOpMBI HAyYHOTO 1MO3HAHUS ((aKThl, 3aKOHHI,
TEOPHH ), IEMOHCTPUPYS HAa MPUMEPAX UX POJb U MECTO B HAYYHOM IIO3HAHUH; IPOBOAUTH MPSMbIE M KOCBEHHBIE U3MEHEHUsI (PU3MUYECKUX BEIWYHMH, BHIOMpast
U3MEpUTEIbHBIC IPHOOPHI ¢ yIETOM HEOOXOANMON TOUHOCTH U3MEPEHUH, TUIAHUPOBATh X0/ U3MEPEHUIl, OTydaTh 3HaYCHHE U3MEPSIEMON BETMUMHBI U
OLIEHUBATh OTHOCHUTEJBHYIO MOTPEITHOCTH 10 33IaHHBIM (POPMYIIaM; IPOBOIUTH UCCIICAOBAHMS 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETMUYMHAMU: IPOBOJIUTH
U3MEPEHHUS U ONIPEEISATh Ha OCHOBE MCCIICI0OBAaHHS 3HAUCHHE TTaPaMETPOB, XapaKTEPU3YIOMINX JaHHYIO 3aBUCUMOCTh MEKIY BETMYMHAMH, U JIETIaTh BHIBOJ C
Y4ETOM TOTPEIIHOCTH U3MEPEHHIT; HCIOIB30BATh /ISl OMUCAHUS XapaKTepa MPOTeKaHus! (PU3MYECKUX MPOLeccoB (PU3MYECKHIE BETUYHHBI M JIEMOH CTPUPOBATh
B3aUMOCBSI3b MEX/y HUIMU; HCIIOJIb30BaTh ISl OMIMCAHMS XapaKTepa MPOTeKaHus (pU3N4ecKuX MpoueccoB (PU3NIEeCKUe 3aKOHBI C YUETOM I'PAaHHI] UX
MPUMEHUMOCTH; PEeIIaTh KaYeCTBEHHBIE 331a4H (B TOM YHCIIE M MEXIIPEJIMETHOTO XapaKTepa): CIONb3Ysl MO, (PU3HUECKUe BETMUMHBI U 3aKOHHI,
BBICTPAMBATh JIOTHYECKH BEPHYIO IIETIOYKY OOBSICHEHHUS (JJOKa3aTeIbCTBA) MPEATI0KEHHOT0 B 3a/1a4e mpolecca (SIBJICHHUS); peIlaTh PACUETHHIC 331a4H C SIBHO
3aJJaHHOH (PU3MUECKON MOJIENBIO: HAa OCHOBE aHAJIM3a YCIOBHS 33]]a4 BBIJCIATh (PU3UUECKYI0 MOJIEIb, HAXOAUTh (PU3HMUECKUE BETHUMHBI U 3aKOHHI,
HEOOXOIMMBIE M JOCTATOYHBIE /ISl €€ PELICHUS, IPOBOAUTH PAacUEThl U MIPOBEPSTH MOTYUYECHHBIH PE3yJIbTaT; YYUTHIBATH IPAHHUIIBI IPUMEHEHHS U3y4CHHBIX
(bu3nIeCKUX MOIeTIel IPU PEIICHNH (PU3MUECKUX U MEKIPEAMETHBIX 3a/1a4; UCTIOIh30BaTh HH(POPMAIMIO M TPUMEHSATH 3HAHUS O PUHIIUIIAX pabOThI U
OCHOBHBIX XapaKTEPUCTUKAX N3YYCHHBIX MAIIUH, TPUOOPOB U JPYTHX TEXHUYECKUX YCTPONCTB JJIS pEIICHHUS NPAKTHUECKHUX, yIeOHO-HCCIIE0BATEIbCKUX U
MPOEKTHBIX 33]1a4; UCIIOJIb30BaTh 3HAHUS O (PU3NIECKUX 00BEKTaX U MPOIIEeCCcax B IOBCEIHEBHOW )KU3HH Il 0OeCTIeYeHUsT O€30MaCHOCTH IPU OOpaIIeHUH ¢
npubopamMy U TEXHUYECKHUMHU YCTPOICTBaMU, JUIsl COXPAHEHUs 3/10pPOBbs U COOJIIOICHUS] HOPM HKOJIOTMYECKOTI0 TIOBEJICHNS B OKpY KatoIel cpese, s
MIPUHATHUS PEIICHUH B TOBCEAHEBHOM KU3HU. BBITYCKHUK Ha 6230BOM YPOBHE IOIYYUT BO3MOKHOCTD HAYYHTHCS: TIOHUMATh M OOBSCHATH LIEIOCTHOCTh
¢bu3nveckoil Teopum, pa3uvaTh TPaHULBI €€ IPUMEHUMOCTH U MECTO B PSAY APYIUX (GU3NUYECKUX TEOPHii; BIaeTh IpHEMaMH MIOCTPOEHUS TEOPETHUECKUX
JI0Ka3aTeNNbCTB, a TAKXKE MTPOTHO3UPOBAHMSI OCOOCHHOCTEH MpoTeKaHus (PU3MUECKHUX SBICHUH M MIPOIIECCOB HA OCHOBE MOJTYYCHHBIX TEOPETUUECKHUX BBIBOJIOB H
JI0Ka3aTeNNbCTB; XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/ly OCHOBOIIOJIATAIOIMMH HAyYHBIMH MTOHIATHUSMU: IPOCTPAHCTBO, BpeMs1, MaTepus (BELIECTBO, M0JIE),
JBYDKEHUE, CUIIA, SHEPTHS, BEIIBUTATh THIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOTIOJATAIOMINX (PU3MUECKIX 3aKOHOMEPHOCTEH U 3aKOHOB; CAMOCTOSTEIHHO
IUTAHUPOBATh U TMPOBOJUTH (PU3NUECKHUE HIKCIIEPUMEHTBI; XapaKTepru30BaTh IN100anbHbIe MPOOIEMBI, CTOSIIIE MTEPEe]] YEIIOBEUECTBOM: SHEPreTHUECKHE,
CBIPBEBEIE, DKOJIOTHUECKUE, — M POJIh (PU3UKH B PEUICHUU ITUX MPOOJIEM; pelIaTh MPAKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC U pacueTHBIC (PH3UIECKUE
3aJjauu ¢ BEIOOPOM (hHU3MYECKON MOIENTH, UCIIOJIb3Ysl HECKOIBKO (PU3MUECKHX 3aKOHOB WM (POPMYII, CBSA3bIBAIOIIUX N3BECTHHIE (PU3HMUECKUE BETUUNHBI, B
KOHTEKCTE MEKIPEIMETHBIX CBSI3€H; OOBSCHITH MPUHITUITBI paOOTHI M XapaKTEPUCTHKH N3YYEHHBIX MAIIWH, TPUOOPOB U TEXHUIECKUX YCTPOHUCTB; OOBSICHSTH
yCJIOBUS IPUMEHEHHS (PU3NYECKUX MOJEJIeH MpU pelieHnn GU3NUeCKUX 3aa4, HaXOJUTh aJeKBaTHYIO MPeI0KEHHON 3a/jaue PU3NIECKyI0 MOJIENb,
paszpemniath mpodIeMy Kak Ha OCHOBE UMEIOIINXCS 3HAHWH, TaK U TPH TIOMOIIXA METO/IOB OLIEHKH.
TpeOoBaHus K YPOBHIO NOATOTOBKH BbINYCKHUKOB
B pesynbrare n3ydenus Gu3nku Ha 6a30BOM YPOBHE YUEHHK JOJDKCH 3HAMb/NOHUMAMY '



e CMBICJI MOHATH: PpHU3MYecKoe SBICHHE, TUIIOTE3a, 3aKOH, TEOPHUS, BEIIECTBO, B3AaUMOICHCTBHE, DIEKTPOMArHUTHOE TI0JIe, BOJHA, POTOH, aTOM, aTOMHOE
SJIPO, HMOHU3HUPYIOIINE U3TyUeHUs, IUIaHeTa, 3Be3/a, CoHeuHasi CUCTeMa, TallakTuka, BeeneHHas;

e cMbICJI (PM3HYECKUX BeJIUYMH: CKOPOCTh, YCKOPEHHE, Macca, Cujla, UMITYJIbC, paboTa, MEXaHUYECKasi SHEPIHsl, BHYTPEHHSs SHEPrusi, a0COII0THAS
TEeMIIEpaTypa, CpeaHssT KHHETUYECKasi JHEPTHsI YACTHII BEIIECTBA, KOJTUIECTBO TEILIOTHI, YJIEMEHTAPHBIN SJICKTPUUECKUIN 3apsis;

e CMbICJI (PM3HYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKU, BCEMUPHOT'O TATOTEHHUSI, COXPAaHEHHS SHEPTUH, UMITYJIbCA U AJIEKTPUUYECKOTO 3aps/ia,
TEPMOJUHAMUKH, JIEKTPOMAarHUTHON MHAYKIUH, GoTOdPeKTa;

®BKJIA/] POCCUUCKHX U 3apyOEIKHBIX YUEHBIX, OKA3aBIINX HAUOObINEE BIMSHIE HA Pa3BUTHE (PU3UKH.

B pesynbrate u3yuenus Gpuzuku Ha 6a30BOM YPOBHE YUCHHK JOJKEH YMEmb.

® ONMHMCHIBATH U 00BSICHATH (PU3HYECKUE SIBJIEHHUS U CBOICTBA TeJI: [BIKCHIEC HEOSCHBIX TNl M UCKYCCTBEHHBIX CITYTHUKOB 3€MJIH; CBOWCTBA r'a30B,
KHUJKOCTEH U TBEPIBIX TEI; JIEKTPOMATHUTHYIO WHIYKIIHIO, PACTIPOCTPaHEHHUE SJIEKTPOMATrHUTHBIX BOJIH; BOJTHOBBIC CBOMCTBA CBETA; U3ITyUYCHUE
MIOTJIONICHHUE CBeTa aTOMOM; (hOoT0dP(DHEKT;

® OTJIMYATH TUTIOTE3bl OT HAYYHBIX TEOPHIL; 1€J1aTh BHIBOABI HA OCHOBE dKCIICPUMEHTAIBHBIX JTAHHBIX; MPHUBOAUTH MPUMEPHI, TOKA3BIBAIOIIUE, UTO:
HaAOIIO/IEHUS ¥ DKCIIEPUMEHT SIBJISIFOTCS] OCHOBOM IS BBIIBMKEHHUS THIIOTE3 U TEOPHiA, TO3BOJISIFOT IPOBEPUTH UCTHHHOCTH TEOPETUYECKUX BBHIBOJIOB;
¢busnueckas Teopus Aa€T BO3MOKHOCTh OOBSICHITh U3BECTHBIC SIBJICHHSI IPUPOABI M HAYUHbIE (PaKThI, TPEJICKAa3bIBATh €II€ HEU3BECTHBIC SIBJICHMUS,

¢ IPUBOJIUTH MPUMeEPHI MPAKTUICCKOTO UCITOJIb30BaHUS (DU3MYECKUX 3HAHUN: 3aKOHOB MEXaHUKH, TSPMOJIMHAMHUKH H JJICKTPOJMHAMUKH B SHEPTETHKE;
Pa3IMYHBIX BUJOB 3JIEKTPOMATHUTHBIX U3ITy4YEHUH 7S pa3BUTHS PAANO U TeIEKOMMYHUKAIINM, KBAHTOBOM (PM3UKU B CO3JAHUH SJIEPHON SHEPTETUKH, JTa3€POB;
¢ BOCIIPUHMMATH ¥ HAa OCHOBE TIOJYYCHHBIX 3HAHUN CAMOCTOSITENIFHO OlleHUBATh MH(popManuIo, conepxkamyrocs B cooomenusx CMU, UnaTepHere, HaydHO-
MOMYJISIPHBIX CTaThsIX;

® ICI0JIb30BATh NPUOOPETEHHbIE 3HAHUSA M YMEHHUSI B IPAKTUYECKOM JEATEIbHOCTH U MTOBCETHEBHOM JKU3HH IS

- obecrieueHus 6€30MACHOCTH KU3HEACATEIIBHOCTH B IIPOLIECCE UCTIOIB30BAHMUS TPAHCTIOPTHBIX CPEJICTB, OBITOBBIX AJIEKTPONPUOOPOB, CPEICTB PAAHO- U
TEJICeKOMMYHUKAIIMOHHOMN CBSI3H;

- OIICHKY BJIMSTHUSI HA OPTaHW3M YeJIOBEKa M IPYTHe OPraHU3MBbI 3arPS3HCHUS OKPYXKAIOIICH CPEJIbl;

- paIMoHaIBLHOTO MPUPOIONOIB30BaHMUS U 3AIIUTHI OKPYKAIOIIEH Cpebl.

1.2. MertanpeaMeTHble pe3yJbTAThI :
1.2.1.1Io3nasamenvnuvie YY/|

-OpHeHTHPOBATHCS B CBOCH CHCTEME 3HAHUI: OTJIMYAaTh HOBOE OT YK€ H3BECTHOTO C TIOMOIIBIO YUUTEIIS.

— JlenaTh mpeaBapUTEIbHBINA 0TOOP HCTOYHUKOB MHGOPMAIIUU: OPUEHTHPOBATHCS B YUeOHUKE (Ha pa3BOPOTE, B OTJIABIICHHUH, B CJIOBApPE).

— JloOBIBaTh HOBBIC 3HAHUS: HAXOJUTh OTBETHI HA BOMIPOCHI, HUCIIONb3Yys YUeOHUK, CBOM KU3HEHHBIN OMBIT U HH()OPMAIIHIO, TOJIYYSHHYIO Ha YPOKE.

— IlepepabaTbiBaTh MOTYYEHHYIO HH()OPMAITUIO: JIeIaTh BBIBOJBI B Pe3yJIbTaTe COBMECTHOM pabOTHI Bcero Kiacca.

— IlepepabartpiBaTh MOTyYeHHYIO HH(POPMAIIHIO: CPABHUBATH U KJIACCU(PHUITUPOBATH.

— [IpeoOpazoBbIBaTH HHGOPMAITHIO U3 OJTHOW (POPMBI B APYTYIO: COCTABIATH GU3NUYECKUE PACCKa3bl U 337a4l Ha OCHOBE MPOCTEUIINX (HU3UIECKIX MOJIeTIeH
(mIpeaMETHBIX, PUCYHKOB, CXEMaTHUYECKUX PUCYHKOB, CXEM); HAXOUTh U POPMYIHPOBAThH PEIICHHUE 3a/1a4H C TOMOIIBIO TPOCTEHIINX MOeNnel (MTpeIMEeTHBIX,
PUCYHKOB, CXeMaTHICCKUX PUCYHKOB, CXEM).

1.2.2. Pecynamuenvie YY/|

- Onpenensate 1 GOPMYIUPOBATH LIEJIb JEATEIBHOCTH Ha YPOKE.

— [IporoBapuBaTh MOCIEIOBATEILHOCTH ICHCTBUI Ha YpOKe.

— Y4uThCs BBICKA3bIBATh CBOC MPEIOIOKEHNE (BEPCUIO) HA OCHOBE padOTHI C MILTIOCTPALIMEH yueOHHKA.



— Yuurtbcs paboTaTh M0 MPEAIOKEHHOMY YUUTENIEeM TUIaHYy.
— Y4HThCS OTJIMYATHh BEPHO BBITIOJHEHHOE 3a/IaHUE OT HEBEPHOTO.
— Y4UTbCSI COBMECTHO C YUUTENEM U IPYTUMH YUEeHHKAMH J1aBaTh YMOLIMOHAJIbHYIO OLIEHKY JESTEeIbHOCTH Kilacca Ha ypOKe

1.2.3. Kommynuxamuenwte YY/|
- JloHeCcTH CBOIO MO3HIIMIO JI0 IPYTHX: OGOPMIISITH CBOIO MBICITh B YCTHOM M MUCHMEHHOW peud (Ha YpPOBHE OJTHOTO MPEUIOKCHHSI HITM HEOOJIBIIIOTO TEKCTA).
— CnymaTh ¥ IOHUMATh pedb IPYTHX.
— YuraTh U MepecKa3bIBaTh TEKCT.
— COBMECTHO JOTOBapUBATHCS O MpaBUIaxX OOIICHUS W MOBEACHUS B IITKOJIC U CIIEJOBATH UM.
— Y4uThCS BHIOIHATH Pa3IMYHbIC POJIU B Ipymie (JIUaepa, UCIOTHUTENS, KPUTUKA)

1.3.JIMa4HOCTHBIE Pe3yJIbTAThI
o[ lchopMHEpOBAaHHOCTD MTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYATBHBIX M TBOPUECKUX CIIOCOOHOCTEH yUaIuXcs;
[ |yOeXIEHHOCTH B BO3MOKHOCTH TTO3HAHUSI TPUPO/IBI, B HEOOXOIUMOCTH Pa3yMHOT'0 UCIOIB30BaHUS JOCTH)KCHUI HAYKH U TEXHOJIOTHI I7Is1 JajbHeiIero
Pa3BUTHA YEIIOBEUYECKOTO OOIIECTBA, YBaXKEHHE K TBOPIIAM HayKU U TEXHUKHU, OTHOIIIEHUE K (PU3HUKE KaK DJIIEMEHTY
o[ /caMOCTOSATETPHOCTh B TPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHHIA;
¢ [ITOTOBHOCTbH K BBIOOPY JKU3HEHHOTO ITYTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMHU U BO3MOKHOCTSIMU;
e[ IMoTHBAaIUsI 00pa30BATENBHOM JIESATEIHHOCTH IIKOJIHLHUKOB Ha OCHOBE JJMYHOCTHO OPUEHTHPOBAHHOTO MOIX0/1a;
o[ |(popMupoBaHUE IICHHOCTHBIX OTHOIEHUH JPYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITUH U H300pEeTeHUM, pe3yIbTaraM 00yUeHHUS,
¢ |(opmMupoBaHUE OTBETCTBEHHOTO OTHOIICHHMS K YICHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYArOIIUXCS K CAMOPA3BUTHIO U CAMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYSHHIO U MIO3HAHUIO, 0CO3HAHHOMY BBIOOPY M MOCTPOSHUIO JAabHEHIIed HHANBUAYAIbHON TpaeKTOprun 00pa3oBaHus Ha 6a3e OpUEHTUPOBKU
B Mupe npodeccuii 1 mpoheCCHOHATBHBIX MPEANOYTCHHMA, C YIETOM YCTONYMBBIX TO3HABATEIIFHBIX HHTEPECOB;
o[ l(popMupoBaHUE IIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM MPAKTUKH, YUUTHIBAIOIIETO
COLIMaJIbHOE, KYIbTYPHOE, SI3BIKOBOE, TyXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPA;
[ l(hopMupoBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIEHUH U COTPYTHHYECTBE CO CBEPCTHUKAMHU, CTAPLIMMHU U MIIQIIINMHE B IIpoIiecce
00pa3oBaTenbHOM, 001IECTBEHHOOOIIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIIe10BATENbCKOM, TBOPYECKOM U APYTUX BUAOB JEATEIBHOCTH;
e[ l(hopMupoBaHKE IIEHHOCTH 3/I0POBOTO M OE30MIACHOT0 00pa3a )KU3HH; YCBOCHHUE TIPABUJI WHIAUBHYATBHOTO U KOJUIEKTHBHOTO 0€30IIaCHOTO MTOBEICHHS B
Ype3BbIUAIHBIX CUTYAIMSIX, YTPOXKAIOIINX JKU3HU U 3JI0OPOBBIO JIFOEH, IPaBHII TIOBEJICHUS HA TPAHCIIOPTE U Ha Joporax;[|e[]popmMupoBaHre OCHOB
HKOJIOTMYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHUS IEHHOCTH KHU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K
OKpY>Karollen cpene.

2.Copep:xanue nporpammsi (102 4.)

Paspnen 1. OcHOBBI dJ1eKTPOAMHAMMKH (TIpoAosKeHHe) [. MarnuTHoe nose. DIeKTpOMarHuTHAsT MHAYKIIHS

MaruutHoe none. MHAyKIMs: MarHUTHOTO NoJ1sl. J{eficTBHE MarHUTHOTO MOJIsI Ha TPOBOAHMK C TOKOM M JIBUXKYIIYIOCS 3apsDKEHHYI0 yactuny. Cuia
Awmrniepa u cuna JlopeHna. DneKkTpoMarHuTHas HHAYKIWA. MarauTHbii notok. [IpaBuno JIeHna. 3akoH aIeKTpOMarHuTHON MHAYKIUU. HAyKIIMOHHOE
anekTpuyeckoe nose. CamonHaykuus. MTHAyKTUBHOCT. DHEPrUsl MarHUTHOTO TOJIS.

Jlemoncmpayuu: MarHUTHOE B3aUMOJICMCTBHE TOKOB, OTKJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM, JIEKTPOMAarHUTHasl WHYKLHS, IPABUIIO
Jlenna, camonHykus, 3aBucuMocTb JJ1C HHIYKIIMN OT CKOPOCTH U3MEHEHHUSI MarHUTHOT'O MIOTOKA.

Jlabopamopnuvie pabomul u onvimol: I3yueHue sBICHHUS 2IEKTPOMarHUTHON UHIYKIIUY.



Pazgen I1. Kosie6anus u Bosnbl II. Mexannueckue koneOaHus

Mexanunueckue kojeOaHus. XapakTepUCTHKU KojeOaTenbHoro ABMKeHus. [Ipy)KUHHBIA 1 MaTeMaTHu4ecKuii MassTHUKH. [ 'apMOHHUYECKre KoieOaHusl.
[IpeBpamienus sHEprun Mpu Kojaebanusx. 3aTyxaromue kojaedanus. Bernyxaennbie konedanus. Pezonanc.

Llemoncmpayuu: HabIIIOIeHNE MEXaHUYECKUX KOJIe0aHUi, MaTEMAaTUYECKUN MasTHUK, IPY>KUHHBIM MasTHUK.

Jlabopamopnwvie pabomul u onvimor: HaOnroieHue BbIHYKICHHBIX KOeOaHUH U pe30HaHca.

III. DuexTpoMaruuTHbIe KoJiedanus. crionp30BaHue 3JEKTPUUECKON SJHEPTUH.

DnexkTpomMarHuTHbIe kKosieOanus. KonebarensHbiit KOHTYp. [lepemennsiii Tok. ['eneparop nepemennoro Toka. ®opmyna Tomcona. MonHocTh
MEPEMEHHOT0 TOKa. /leiicTByromMe 3HaUeHHs! CHUITBI TOKA M HanpspKeHus. [[pon3BoaCTBO, epenava u moTpedIeHHe JIEKTPHYECKON IHEPTUH.
Tpancdopmaropsi.

Hemoncmpayuu: cBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs, OCIIMIUIOTpaMMa IIEPEMEHHOT0 TOKa, TeHEePaTop MePEMEHHOTO TOKa.

IV. Mexann4yeckue BOJIHBI

Mexanuueckre BOJHBL. JlJInHa BOJIHBI. 3BYKOBBIE KOJieOaHus ¥ BOJMHBL. MHTEepdepennus BoiaH. {udpakius BoIH.

Hemoncmpayuu: HaGnro1eHNe MEXaHNYECKHUX BOJIH, 3BYKOBbIE KojieOaHusl, UHTephepeHIMs U AU(paKIs MEXaHHYECKUX BOJIH.

V. DJleKTpOMarHuTHbIe BOJIHBI

ONEKTPOMAarHuTHBIE BOJIHBI U UX CBOMCTBA. CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH. I [pMHIINIIBI pagroCBsA3U U TENEBUACHUS.

Jemoncmpayuu: n3iydeHue 1 NpuéM 3JeKTPOMAarHUTHBIX BOJIH, OTPaXXEHHUE U IIPETOMIICHUE 3JIEKTPOMAarHUTHBIX BOJIH.

Pazgea III. Ontuka VI. 'eomerpruueckas onTuka

3aKOHBI pacpOCTPAHEHUsI, OTPAKEHH U MpesiomiieHust cBeta. [lomHoe orpaxenue ceera. [1nockoe 3epkano. Jluuzpl. @opmyiia TOHKON JTHMH3HI.
Onrtuyeckue npuOOpBHI.

Llemoncmpayuu: IpSIMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE CBETA, IIPEIOMIICHUE CBETA, IIOJIHOE IIPEJIOMIICHUE CBETA, MOJIy4EHUE
1300pakeHHs ¢ MOMOILBIO JIMH3, MOJIENb IJ1a3a, ONTHYECKUE IPUOOPHI

Jlabopamopuvie pabomul u onvimul: OnpenerneHue MoKazareis NpeIoMIeHHs CBETa.

VII. CeetoBbie BOJIHBI. M3/1ydyeHHs U CLIEKTPBI

Ckopocrtb cBeta. lucnepcus ceera. [Ipunnun ['rolirenca. BonHosble cBolicTBa cBeta. MHTepdepenuns cera. Judpakuus ceetra. Judppaknuonnas
pewérka. [Tonspuzanus ceera. Teopuu OauskoneicTBUA U AanbHOAEHCTBHS. CIIJIONIHON U TMHEHYaThli crieKTpbl. CrekTpaibHbli aHanu3. CekTp
AJIEKTPOMAarHUTHOTO U3ITyYEHUSI.

Hemoncmpayuu: nHTEpPEepeHns cBeTa, AudpaKiys cBeTa, MOJyYeHHE CIIEKTpa ¢ MOMOILBIO TPU3MBI, TOJyYEHHE CIIEKTpa ¢ HOMOIIBIO
IUGPAKIMOHHOMN pemETKY, MOJIIpU3alusl CBeTa, JUHEeYaThle CIEKTPhl N3ITyYSHHUS.

Jlabopamopmwsie pabomul u onvimoi.

Onpenenenre JJIMHBI CBETOBOM BOJHBI.

HaGntoneHue BOJTHOBBIX CBOMCTB cBeTa: MU PaKIUs, HHTEPPEepEHIIHS, TOTIPU3ALHSL.

Ha6mronenue cnekTpos.

HccnenoBanue criekTpa BOJIOpOAaA.

Paszpen IV. Duementsl Teopuu oTHocuTeabHocTH VIII. CriennaneHas TeopHsi OTHOCUTENBHOCTH

IToctynarsl ciennaabHON TEOPUU OTHOCUTENBHOCTH. [IpocTpaHCTBO M BpeMs B CIELIMATILHON TEOPUU OTHOCUTEIBHOCTH. PENSITUBUCTCKOE CIIOXKEHHE
CKopocTel. PenssTuBUCTCKIE Macca, SHEPTUs U UMITYJIbC.

Pazgen V. KBanroBas ¢pusuka [X. CBeToBble KBaHTH. ATOMHasl (PU3MKa

®dorosnextpuueckuii 3¢ dekrt. 3akoHsl pororddekra. 'nnoresa [lnanka o kBantax. @oroH. [laBnenue csera. KopnyckyasipHO-BOJIHOBOM Tyaan3M.



Mognenu ctpoenus aroma. Onbitel Pesepdopaa. KBanTossle nmoctynatsl bopa. DHepretuueckuii criektp atroMa. BoinHOBbIE CBOWCTBA YACTHIL.
KBanrtoBas Mexanuka. CIOHTaHHBIE U UHAYLIMPOBaHHbIE Iepexobl. Jlazep.

Jlemoncmpayuu: hbotodrddexr, mazep.

X. ®u3mnKa aTOMHOIO0 SApa U AIEMEHTapHbIC YACTULIBI

PagnoakTuBHOCTB. 3aKOH paguoaKTUBHOIO pacnajga. CocTaB U CTPOCHHE aTOMHOIO sxpa. CBOMCTBA SAEPHBIX CUII. DHEPIHUs CBA3M ATOMHBIX S€EP.
SAnepusle peakuuu. Peakiuu neneHns U CUHTe3a. BiusHue HOHU3UPYIOIIEH paJualiy Ha )KUBbIE Opraiu3Msl. Jlo3a usznyuyenus. SnepHas
JHEPreTHKa. JJIEeMEHTapHbIe YacTULbl. DyHIaMEHTAIBHBIE B3aUMOICHCTBUS.

Jlemoncmpayuu: C4ETYNK HOHU3UPYIOIUX YACTHII.

Pazgen VI. Actponomus XI. Ctpoenue u 3Bostonus BeeneHHo

Conneunas cucreMa. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKAeHUH U dBoonnn Conaia u 38€31. Kinaccudukanus 3831, 3BE3IbI 1 UICTOYHUKHU HX
sHepruu. Heiitponnsie 3B€3/161 1 u€pHble ObIpbl. Hamra I"anaktuka u Mmecto CosiHeUHOM cUCTEMBI B Hel. Jpyrue ramaktuku. [IpocTpancTBeHHBIE
MmacmTalObl Habmogaemoit Beenennoii. Posxxnenne u sBomonus Beenennoil. Témuas matepus u TEMHAs SHEprus. PenmukToBoe H3ITydeHHE.
Hemoncmpayuu: acTpOHOMUYECKHE HAaOII0A€HNUS, 3HAKOMCTBO € CO3BE3/IMSIMH U HAOJI0I€HUE CYTOYHOTO BpallleH!s 3BE3JHOr0 Heba.



3.KanengapHo-temaTuyeckoe njiaHupoBanue ypokos ¢usuxu B 11 kiacce

2021-2022 yu.r

Ne H3yuaemslii pazgen, Tema K-Bo JaTa Copaep:xaHue ypoka XapaKTepuCcTHKA OCHOBHBIX BHI0B Kon | I.3.
yue0HOro MaTepuaJja qac o JAeSITeJIbHOCTH T
bakry o0yuyaomuxcs (Ha ypoBHe y4eOHBIX JeHCTBUI1) | ol
b
Pa3gen I. OCHOBBI JIEKTPOAJUHAMMUKN (ITPOJAOJIZKEHUE) (13 1)
I. MarauTHoe noJie. JjeKTpoMarHuTHas uuaykuus (13 u) IToka3pIBaThL B3aUMOCBSI3b MIEKTPUIECKHUX H
1 WHCTpyKTaX 10 TEXHUKE 1 01.09 DJNeKTpUIecKre ¥ MarHUTHEIC MarHUTHBIX sBJIeHUH. OnuchIBaThH M OOBSICHATH I1.1,2
6e30macHoCTi. MarHUTHEIE B3anMoeiicTBrs. OmbiT Jpcrena. OnbIT OTIBIT DpcTeaa U OMBIT AMITepa.
o Amnepa. BzaumonelicTBue TOKOB. YcranaBauBaTh B3alMOCBA3b MEXIY
B3anMOJCUCTBUA.
MarnutHoe €IMHULIAMHA
MaruurtHoe nosne. HHIIYKHHH nosie. MTHIyKIMsS MarHUTHOTO TIOJIS. CHJIBI TOKQ ¥ MATHUTHBIMU B3aMMOJACHCTBUSIMU.
MarHuTHOI'O I10JIA HampasneHnue BekTopa MarHUTHOM OnuceIBaThH CBOIICTBA MATHUTHOTO TOJISL.
MHAYKIUA. MOyllb BEKTOpa MarHUTHON OO0BbSCHATD, YTO TAKOE MHIYKITUSI MATHUTHOTO
WHIYKIIHH. 1oJisi. 3HATh €AMHUIIBI MHIYKIIUH MAarHUTHOTO
noJisi. OnpenessaTh HaNpaBlIeHUE HHITYKIIUU
MarHuTHOTO TOJIs. BBIYHCISATH MOTYITH
WHAYKIINA MaTHUTHOTO TIOJIS.
2 Cuna AMnepa. 1 02.09 OmHOpOIHOE M HEOTHOPOJHOE Pa3znnyaTth 0ZHOPOIHOE M HEOTHOPOIHOE I1.3
[IpuMeHeHne 3aKoHa AMiepa MaruutHoe none. Cuna Amnepa. Pemienune | marHutHoe nojie. O0bSICHATDH, UTO TAKOE CHJIA
3azad. Awmnepa. @opmMyaUpOBaTH NPABUIIO JIEBOU PYKH
IUTS OTIPEICIICHNUS HATIPaBJICHUS CHIIBI AMITepa.
OmnpenenasaTs HapaBlieHIE CHIIBI AMIIepa.
BeruncasTs cuily, IEHCTBYIOLIYIO Ha IPOBOJAHUK
C TOKOM B MarHMuTHOM TIOJI€.
PemaTtsp 3a1a4n 1o TeMe ypoxa.
3 JleiicTBE MAarHUTHOTO IOJIS 1 07.09 JleificTBHE MarHUTHOTO TIOJIST HA O0bsIcHATD, YTO Takoe cuia JlopeHna. 1.4
Ha JIBUKYIIAECS 3apsIIbL. Cuna JIBUOKYIITUECS 3apsiIbl. ?Hna Jlopenna. DopMyaUPOBATH IPABUIIO JEBOM PYKH JJIs
JTlopeHma JIBrxeHue 3apsHyKeHHON YacTUIIBI B OTIpe/IeNIeHHs] HalpaBJieHus CHIIbI JIopeHa.
p OJIHOPOJHOM MarHUTHOM moJie. Perenne OnpeaensiTh HallpaByieHre CUIIbI JIopeHIa.
3a1ad4. BeruncasTs cuiny, IEHCTBYIOLIYIO HA
4 MaruauTHble cBOMcTBa BemecTBa. | 1 08.09 BIIEKTPUYECKUHN 3apsi]l, IBUKYLIMHCS B Bx.
Pemenue 3a/1au Ha IPUMEHEHHE MarHUTHOM IIOJIE. OI[I{CBIBﬂTL XapakTep K.
cuitbl AMrepa u cuitsl JlopeHua. JIBIDKCHUS 3apsSHKCHHON YaCTHIIEI B OTHOPOTHOM
MarHUTHOM MoJie. Pemarp 3aga4u mo teme
ypoKa.
5 DeKTpOMarHuTHAS 1 09.09 OmnbiT @apajes. neKTpoMarHuTHas OnuceIBaTh U 00BIACHATH OIbITH Dapajes. 5,6
MHIYKIIS. nHAyKuMs. [I0TOk MarHUTHON MHIYKLUY. IlonuMaTh CyTh SIBI€HHUS 3IEKTPOMArHUTHOM 5
I Tenma. 3aKoH [Tpaswiio Jlenna. 3akoH nHAYKIAA. QOO bACHATH, YTO TAKOC MAaTHUTHBIN
pasnio 1ia. . DIIEKTPOMArHUTHON HOTOK. BBIYHCAATHL MATHUTHBIA MOTOK.
9JICKTPOMarHiTHOM MHAYKITNHA MHIYKUMK. Pelenue 3amay. 3HaTh eIMHUIBI MATHUTHOTO MOTOKA.
6 3akoH 14.09 ®opmyaupoBaTh npaBuiio Jlenmna.
3JIeKTPOMATHHTHON MHAYKIMH Haxoauth HampaBieHWe WHAYKIIMOHHOTO TOKA B
3aMKHYTOM NpoBoJiHUKE. DOpPMYJIHMPOBATH
7 Pemenue 3agay 1 16.09




«D JEKTPOMarHuTHas 3aKOH 3JICKTPOMArHUTHOM MHAYKIMU. Pemath
MHIYKIIHSD 3a71a4M 110 TeMEe ypoKa.
8 Jlaboparopnas pabota 1 15.09 PaGorars ¢ 1a00paTOpHBEIM 000PYI0BaHUEM,
«/3yueHue sBICHUS CIIeys IpaBUIIaM TEXHUKH OE30MIaCHOCTH.
N IIpoBoauTs M3MepeHus GU3NUECKUX BEINUHH.
SMCKTPOMArHHTHON Haxoanth Qusnyeckye BETMYUHBL, IPUMEHSIS
2
HHIYKIAND U3y4EHHBIE 3aKOHBI ¥ GOpMyJIIEL. JleaTh BHIBOIbI
Ha OCHOBE IOJTy4YEeHHBIX Pe3yIbTaTOB.
OdopmaaTs oTU€T 0 IPoOJETaHHOI padoTe.
9 WNHayKkiuoHHOe 1 21.09 NHAyKIIMOHHOE 3IEKTPUYECKOE MOJIE. OO0BbSACHATD, YTO TAKOE MHIYKIITHOHHOE 7
3IEKTPHYECKOE WNuaykuuonHsii Tok. Toku Oyko. 3JIEKTPUYECKOE TOJIE.
PaznnyaTth HHAYKIIMOHHOE 3JIEKTPUIECKOE MOJIe
fione OT KYJIOHOBCKOTO.
OmnpeneasaTs HApaBIICHIE HHAYKIIHOHHOTO
TOKa.
3HaTh, 4TO Takoe TOKH PYKO U X MPUMEHEHUE.
10 CamMmoun JTYKITHS. 3Heprp1;[ 1 22.09 CamouHnykuus. UHIYKTUBHOCTB. I[lonuMAaTh CyTh SBICHUS CAMOMHIYKIIHH. 8
MACHHUTHOTO OIS OHeprust MarHuTHOT o nosid. Pemenue OO0BSACHATH, YTO TAKOE MHIYKTUBHOCTh
3a1a4 MPOBO/IHUKA. 3HATH €JMHUIIBI NHYKTUBHOCTH.
11 | Pemrenue 3a1a4 Ha IPUMEHCHHE 2 23.09 Boruncasits 3J]C camonHIyKIum.
3aKOHA 31€KTPOMATHUTHOM 28.09 BbIYHCIATH SHEPTHIO MATHUTHOTO TIOJIAL.
VHIYKIHH. Pemenne 3a1ay no temMe ypoka.
13 | KourposabHas padora mo reme | 1 29.09 K.p.
«MarHuTHoe nozie.
DJIEeKTPOMArHUTHAS UHIYKIUSDY
PA3JIEJI II. KOJIEBAHUS Y BOJIHBI (23 1)
I1. Mexannueckue xkoeoanus (7 1)
14 Mexaunueckue KoieOauus. 1 30.09 Mexannueckue koiedanusi. CBOOOIHEBIE 3HaTh, UTO TaKoe KojieOaTelbHas CUCTEMA. 9,10
[IpyKHHHBIIT 1 kosreOanus. [lepuon, gactoTa, ammmuryaa | [IpuBoANTH IpUMeEpH KOJICOATEIEHBIX CHCTEM.
o kosreOanuii. [Ipy>XKHHHBINA MasTHUK. OT1au4aTh CBOOOIHEIC KOICOAHUS OT IPYTHX
MaTEeMaTHYCCKNU o .
Marematnueckuii MasiTHUK. BHIOB KosiebaHuil. 3HATh OCHOBHEBIE
MaATHHUKH. [apmonuueckue konebanus. [lepuos XapaKTepUCTHKU KOJIe6aTeIbHOTO
KoJieOaHUH MaTeMaTHYEeCKOTO JIBIDKEHUS] U YMETh MX BBIYHCIISTS.
MasTHHKA. [lepron konebanuit OO0BSACHATD, TIOJ] EHCTBUEM KaKUX CHII
NPY>KUHHOTO MPOUCXOJAT KOJieOaH!sl MaTEMaTHYECKOTO 1
MasTHHKA. Penienue 3aiay. MPY>KUHHOTO MasiITHUKOB.
OOBACHATH, YTO TAKOE TAPMOHHYECKHE
KOJICOaHUSI.
Beruncasits nepuo; KojaeOaHmi
MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB.
PemaTp 3aaun 1o TeMe ypoka.
15 IIpeBpaiuenus sHEprun Npu 1 05.10 IIpeBpaienus sHEprUn Npu OO0BsICHATH IIPEBpAILCHNS YHEPTUU NIPU 11
KosieOaHMsX. 3aTyxaromnye TapMOHMYECKUX KOJEeOaHUIX. TapMOHUYECKHX KOJICOAHUSX.
KoJeOaHusl. 3aryxatomue OO0BsSICHATH SBJICHUE 3aTyXaHUs KOJICOaHHH.




16 Pernienne ypaBHEHUS 06.10 KosieOanus. PemeHre ypaBHEHHUS CocTaBJsTh ypaBHCHHEC TADMOHUIECKHX
CBOOOIHBIX FAPMOHUYECKUX CBOOO/IHBIX TAPMOHUYECKUX KOJIEOAHMUMH. KoJsieOaHMH.
KoJieOaHuH YpaBHEHHE TapMOHUUYECKHUX KOJICOAHUH. 3HATH HOHATHUS LUKINYECKOIN YacTOTHI U (ha3bl
17 Pemenne 3aa4 o teme 2 07.10 [uknuaeckas yacTora koyiebanuii. daza KoJieOaHU . 12
18 «MexaHuueckue KoaeOaHus» 12.10 KosiebaHuil.
19 Jlaboparopnas padoTa 1 13.10 PadoTaTh ¢ m1abopaTopHBIM 000PYIOBAHUEM,
«M3mepenune yckopeHus CIIENys IPaBUIIaM TEXHUKU OE30MacHOCTH.
IIpoBoauTh M3MepeHus GU3NUECKUX BEINUUH.
CBOOOIHOTO ITaJI€HU C
Haxoanth Qusnyeckye BETUYUHBL, IPUMEHSIS
IIOMOIIBIO W3yYeHHBIE 3aKOHBI U (POPMYIIBL.
HUTSIHOTO MasiTHUKAa Jenatp BBEIBOJBI HA OCHOBE MOTYYCHHBIX
pe3yIBTATOB.
OdopmasaTs oTIET 0 poIETaHHOH pabdoTe.
20 BrinyxaeHHbIC Konebauus. 14.10 BriHyX1eHHBIE KOIeOaHMUS. Pa3znnuath cBOOOIHBIC M BEIHYKICHHEIC 13
Pesonanc. Pemenue 3anau Pesonanc. koseOanus. [IoHMMAaTh CyTh SBJICHHS PE30HAHCA.
Pemenne 3amau I[puBoANTH PUMEPHI TIPOSBICHUS H
21 KonTpoannasi pabora mo reme 1 19.10 WCIIOJIb30BaHUs PE30HAHCA. BHIMOJIHATD TECTHI U
«MexaHn4eckue KoJie0anus» pelraTp 3a1a9M 1 yIPaKHCHUA TI0 TEMC
«MexaHH4ecKue KoJeOaHus»
I11. DyekTpoMaruuTHbie KoJieoanus. Mcnosib3oBanne diekTpuyueckoii yHepruu (9 4)
22 DIeKTPOMAarHUTHBIC 1 20.10 CB0OOIHBIC AIIEKTPOMArHUTHEIC IMonuMAaTh MpUPOIy MEKTPOMATHATHBIX KOJIeOaHHIH. 14
Koe6anus kosreOanus. KonebaTenpHbIH 3HaTh, KaKHe 3JICKTPOMAarHUTHBIC KOJICOaHUS Ha3hIBAIOT
KOHTYP. CcBOOOTHBIMHU.
3HaTh, U3 KaKUX JIIEMEHTOB COCTOUT KOJIeOaTeIbHEIH
KOHTYD.
IIpoBoAUTH aHAIOTHIO 3JIEKTPOMArHUTHBIX KOJIEOaHUH U
KosebaHui rpy3a Ha Mpy>KHHE.
Ha6aronaTh ocIiuiorpaMMbl FTapMOHHYECKUX KoeOaHui
CHJIBI TOKA B 1ICTIH.
23 BeiHyx1eHHBIE 1 21.10 Bparmienne paMku B MAarHUTHOM Pa3ziuyaTth BeIHYXIIEHHBIC U CBOOOIHBIE 15
3JIEKTPOMArHUTHBIE nosie. [lepeMeHHbIN TOK. 3JIEKTPOMarHUTHBIE KOJIeOaHNUs.
o I'eHeparop nepeMeHHOTo TOKa. I[MonuMAaTp B3aMMOCBS3b H3MECHEHHUSI MATHUTHOTO TIOTOKA
KoJe0aHusl. HepeMeHHLII/I TOK. o
u uaMenstoneics 3J1C Bo Bpamjaronemcs KOHTYpe.
Pemenne 3agau. OO0BACHATH BO3HUKHOBEHHE [IEPEMEHHOIO TOKA BO
Bpararoeics paMmke, TOMEIMEHHOH B MATHUTHOE TIOJIE.
3HaTh yCTPOMCTBO M NPUHIMI IEUCTBUS TeHEepaTopa
IIepeMEHHOT'0 TOKa.
24 | YpaBHEHHE CBOOOIHBIX 1 26.10 [apMoHMueckne KoedaHus IIpoBOAMTE aHATOTHIO MEKTY CBOOOIHBIMU 16
rapMOHHYECKHX KOJIeOaHHil B 3aps/a B KOHType. YpaBHEHHe | MEXaHHIECKHMH KONCOAHMAMI i CBOOOIHBIMH
xonType. dopmyia ToMCOHa CBOGO/IHBIX FAPMOHHYECKUX 3IEKTPOMArHUTHBIMH KOJICOaHUSIMU. 3fll'll/lCl)lBaTl)
KOMeBaHHii B KOHTYPE. ypaBHEHHE TapMOHUYECKHUX KoJieOaHHi 3apsijia B KOHTYpe.
®opmyia ToMcomna. Perene 3anuchIBaTh ypaBHEHHE rapMOHHYECKUX
25 Pemenne 3agau 27.10 PMY ANIEKTPOMArHUTHHIX KojieOanuii. HaxoauTs nepruon

3a1a4.

COOCTBEHHBIX KOJIeOaHMI KOHTYpa.
PemaTh 3aaun 110 TeMe ypoka.




26 | MOUIHOCTh IEPEMEHHOTO 1 28.10 AKTHBHOE COIPOTHUBJIEHHUE B 3HaTh OHATHE AKTUBHOTO CONPOTHBICHNKS. Pa3ninyars 17
ToKa. JlefCTBYIOLIE 3HAYCHHS 1IeNTH TIEPEMEHHOTO TOKA. MTHOBCHHYIO 1 CPE/IHIOIO MOLIHOCTb NEPEMEHHOTO TOKa.
TOKA W HATPSIKEHHS MOILHOCTb IEPEMEHHOTO 3HaTh, YTO TaKOE CHCTBYIONIUC 3HAYCHUS CHIIBI TOKA U
Toka. JlelicTByrolye 3HadeHys | HATPDKCHUL.
CHUTBI TOKA M HATPSIKEHHS. BuryncasiTs ACHCTBYIONINE 3HAYCHUS CHUJIBI TOKA U
HATIPSKCHUS B IIEITU MIEPEMEHHOT0 TOKA.
2 YeTBepTh
1 [TpousBojcTBO U noTpedaeHue | 1 09.11 ITpon3BOACTBO 3ACKTPUUECKOHM | 3HATH CIOCOOBI MPOM3BOACTBA IIEKTPOSHEPIHH. 3HATH 18
snexTposHepruu. Pemrenne suepruu. Ilotpebnenne 00J1aCcTH UCTIOTB30BAHMUS IIEKTPOIHEPTHH. 3HATH
sana 3IIEKTPOIHEPTI UL HKOJIOTHYECKHUE MPOOIIEMBI IIPOU3BOICTBA 1
DJeKTPOdHEpTeTHKA I WCTIOJIb30BaHUsI AJIEKTPOIHEPT HH.
I[Monumath, moyemMmy He0OXOAUMO HCIIOIB30BATh
9KOJIOTHS. AJIbTepHATUBHBIC
aJbTCPHATUBHBIC HCTOYHUKH YHEPTUU.
HWCTOYHUKU 3HEPTUU. Pemenue BLIMOMHSITE TCCTh 1
pelmaTh 331241 U YIPaKHSHUS 110
3ajad. TeMe «DJNEKTPOMArHUTHBIC KOJICOaHU s
2 [Tepenaya s1eKTpUYECKOI 1 10.11 [Tepenaya snexTpuuecKoi IMoHUMATH NPUYMHEI IOTEPU AIEKTPOIHEPTUU TIPH 19
sueprun. Tpaschopmarop sHepruu. Tpanchopmarop. nepeaye Ha OOJBIINE PACCTOSHHS.
Pemrenue 3amay. 3HaTh CIIOCOOBI YMEHBIIICHHUS TTIOTEPh SICKTPOIHEPTHA
TIpH Tiepeiade Ha OOJBbINE PACCTOSHHUS.
3HaTh YCTPOUCTBO M MPUHIUT paboTHI TpaHchopMaTopa.
Pa3ianuarh NOHMKAIOIINI U MTOBBIIIAIOIINNA
TpaHchopmatopsl. Pemats 3agaun Ha IPUMEHEHHUE
TpaHcdopmMaTopos.
3 Pewmenue 3amau 1 11.11 Pemenue 3amau mo Teme . BBINOJIHATH TECTHI U PElIaTh 33a4M U YIIPaKHEHUS 110 19
4 KoHTpo.ILHast pafoTa 1o Teme 1 16.11 «DIIEKTPOMAarHUTHBIC KOﬂe6aH1§a. TeMe. 5
«NEKTPOMATHUTHbIE Vcrionb30BaHUe IICKTPHYCSCKON IIpoBOAUTH OIIEHKY COOCTBEHHBIX JTOCTHKCHUH B
SHEPI UMY YCBOCHHUH TEMBI.
KoJieoanusa. Ucnoan3oBanmne
- KoppexTupoBaTh CBOU 3HAHHS B COOTBETCTBHH C
JIEKTPUYECKOMN IHEPrUum» [IAHHPYEMBIM PE3yJIHTATOM.
IV. Mexanudeckue BoJHbI (3 4)
5 BonHoBrbIe siBiienus. Jnuna 1 17.11 Bomnnbl. Yrpyrue BOIHBL I[onuMAaTh MPHUHITUT pacpoCTpaHeHUs KolleOaHUil B 20,21
BOJIHBI. CKOpOCTb ITpoonbHBIE M TIONIEPEYHBIE cpene. 3HaTh CBOICTBA yNpyrux BojH. Pazanyars
BoJHBL. J[imrHa BostHBL. CKOPOCTh | MPOAOJIBHBIC M [TONEPEYHBIC BOJIHBL. 3HATH OCHOBHBIC
paclpOCTPaHCHIS BOJIH pacnpoCTpaHeHHs BOJHBIL. (bu3nvecKkre XapakKTePUCTHKH BOJIH.
6 3BYKOBbIEC KOJICOAHHS 1 1 18.11 3BYKOBBIE KOJIEOaHNUS 1 3HATh MOHATHSA 3BYKOBBIX KOJI€OaHUII U 3ByKOBBIX BOJIH. 22-23
BoJHBL. CBOICTBA 3BYKa. BoJHEL CBOICTBA 3BYKa. ;[()HPIMaTL, KaK paclpoCTPaHsIeTCs 3BYK B Cpe/e. I
HATh OCHOBHBIC XapaKTEPUCTHKH 3BYKOBBIX KOJICOAHMIA
Egiep(bepeHHI/lﬁ BOJIH. EI;I;ZI;%EI;ZH:;/I;HBOHH. Y TIOHUMATh UX CBA3b C YACTOTON M aMIUIUTYI0M
pakuus BOJIH KoneGaHuiA.
7 Pemenue 3amau 23.11

IMonumarse cyTh siBIeHUH MHTEpdepeHINH U qudpakunu
BOJIH.

3anuchIBaTh YCIIOBHS HAOJOACHHS MUHUMYMOB 1
MaKCHMYMOB UHTep(EPEHIIMOHHOMN KapTHHEI

3HaTh ycIIOBHs HAOJIIOICHHS TM(PPAKIMY BOJIH.

V. JjieKTpoMarHuTHbIe BOJIHBI (4 4)




8 DJIeKTPOMArHUTHBIC BOJHBI 24.11 DICKTPOMAarHUTHBIE IMouuMaTh mporece 00pa3oBaHMsI HIEKTPOMArHUTHBIX 24
B3aUMOJICHCTBHS ¥ THUIIOTE3a BOJIH. 3HATH OCHOBHBIC CBOWCTBA JIEKTPOMATHUTHBIX
Maxcgenia. DJIeKTPOMarHUTHBIC | BOJIH.
BOJTHBL.
9 DKCIepUMEHTAILHOE 25.11 Uznyuenue 3meKTpOMarHUTHBIX 3HaTh, 4TO CO00I MPEICTABISICT OTKPBITHIN 25
OTKPBITHE 3JIEKTPOMArHHTHBIX BoytH. OmbiTh [epiia. KoyieOaTeNnbHbIi KOHTYp. [loHMMAaTh Tporecch
MOJYYCHHUS ¥ PETUCTPAIIMH dJICKTPOMATHUTHBIX BOJIH B
BOJIH onsiTax ['epua.
10 N3o006perenue paauo. 30.11 U300perenue paauo. IMonumMaTp NpuUHIKUNBI paguocBs3u. OOBICHATH, UTO 26
TIpHHLMIIBL PaAHOCBSI3N. AMIITUTY THAS MOJTYJISIIINS. TaKOe MOJYJISILKS U ICTeKTUPOBaHUe Konebanuii. 3HaTh
JletekTrpoBaHUe KOJICOAHMS. 00J1acTH IPUMEHEHHS PaIHOBOJIH.
HpI/IMCHeHI/Ie pPaaruoOBOJIH IT
pUMEHEHHE PaJAnOBOIIH.
11 Pemenue 3amay 01.12
«DJIEKTPOMArHUTHBIC BOJHBD)
PA3JEJI III. OIITUKA (18 u)
VI. 'eomerpuueckas ontuka (8 )
12 CseroBble ayun. OTpaxkeHue 02.12 3aKoH MPSMOJIHHEHHOTO DopMyTUPOBATH 3aKOH MPIMOIUHEHHOTO 27,28
cBera. [IperoMieHue cBeTa pacnpocTpaHeHnus cBera. TeHb u pacnpocTtpaHeHus cBeta. O0bACHATH 00pa3oBaHUE TCHU
noiyteHb. OTpakeHUE CBETa. U nostyTeHu. @OpMYJIHPOBATH 3aKOH OTPAKCHHUS CBETA.
3aKoH OTpa)KCHUS CBETA. Pa3znmyarh 3epKanibHOC U PACCESTHHOE OTPAKCHHE CBETA.
3epKajibHOE U PacCestHHOE DopMyTUPOBATH 3aKOH HE3aBUCHUMOCTHU
OTpa)keHHe cBeTa. 3aKOH pacnpocTpaHeHus cBeta. @OpPMYJIMPOBATH 3aKOH
HE3aBUCHUMOCTH npenomieHus cBera. [loHUMATh QU3NUECKHIl CMBICIT
pacmpocTpaHeHusl CBETa. MOKa3aTesl MPEIOMIICHHUSL.
[Mpenomienue ceera. Onrudeckas | [loHMMAaTH TIPOIECC MPOXOKACHHS CBETA Yepes3
TUIOTHOCTB CPEJIbl. 3aKOH CTEKJSIHHYIO TTacTUHKY. [loHuMATh mporiecce
MPEIOMJICHHSI CBETA. MPOX0XK/ICHUS CBETA Yepe3 TPEYTrOJIbHYIO MPU3MY.
[MpoxoxaeHue yda yepes PemaTh 3ajaun Ha IPUMEHEHUE 3aKOHOB OTPAKCHUS U
CTCKJISHHYO TUTACTHHKY. MPEJIOMIICHUS CBETa.
[IpoxoxaeHue 1yya yepes
TPEYTOJIbHYIO MTPU3MY.
13 [TomHOE OTpaXkeHHE CBETA 07.12 ITonmHOE OTpakeHue cBeTa. IToHMMAaTh CyTh SIBIEHUS MTOJHOTO OTPAYKCHUS CBETA. 29
Bonokonnas ontuka. OtpakeHre | 3HATh MPUHIUI UCIIOIb30BAHUS TIOJTHOTO OTPAXKEHHSI
CBETA B IPU3MaX. CBETa B BOJIOKOHHOM OITHKE.
14 Pemmenue 3aJa4d 1o TEME 08.12 Ilonumats nporecc OTpa)keHUs CBETa B IIPU3MaX.
«3aKOHBI OTPAXKEHHS 1 IMpuBoAUTH IPUMEPHI UCIIOIB30BAHUS OTPAKCHUS CBETA B
MpHU3Max.
MPCIOMJICHUS CBECTA»
15 JlabopatopHnas pabota 09.12 PadoraTs c mabopaTopHEIM 000PYIOBaHUEM, CIICTYS
«I3MepeHHe moKasares MpaBUJIaM TEXHUKH O€30MaCHOCTH.
[poBoauTs n3MepeHUst PU3NYESCKUX BEITUYNH.
TIpETOMIICHIS CTCKIIA Haxoauth Gpu3HUeCKUE BEIMYUHBI, TPUMEHSS H3YICHHBIC
b
3aKOHBI U POPMYIIBL.
Jenathb BBIBOIBI HA OCHOBE MOJYYCHHBIX PE3yIbTAaTOB.
OdopmasaTs oTIET 0 PoIETaHHOHN paboTe.
16 14.12 [MocTpoeHue u300paxeHus B CTpouTh U300paKeHus! B IUIOCKOM 3epKaJle. 30

[Timockoe 3epkaiio. JInH3bl




17 dopmyiia TOHKOM JIMH3BI. 2 15.12 TUIOCKOM 3epKasie. Bubr muH3. Pa3zauyaTth paccenBaroniie U COOUPArOIINe JTMH3BI.
18 Pemenue 3anau. 16.12 CoOwuparomiyie 1 paccenBaroue Haxoanth QoKkycHOE pacCTOSIHUE U ONTHYECKYIO CHITY
nuH3bl. OopMyJia TOHKOU JIMH3HIL. coOuparoreli 1 pacceuBaroliei JIMH3. 3HATH ¢IUHUIIBI
Onruueckast cuiia JUH3BI. ONTHYECKOM CHUJIBI JIMH3BI U €€ (U3NYECKUIT CMBICIL.
[MTocTpoenne n300pakeHui, 3HaTh GopMyITy TOHKOH MHUH3BL. CTPONTH U300paKeHMs,
JlaBaeMbIX coOuparoleit u JlaBaeMble coOuparoIiel 1 paccenBarolleil INH3aMH.
pacceuBaroIeit INH3aMHU. PaccunThIBaTBH PacCcTOSIHKUE OT JIMH3BI 10 H300paXKeHUs
peaMeTa.
19 T'71a3 Kak onTU4deckas CUCTEMA. 21.12 YcTpoiicTBO T1a3a YenoBeKa. 3HATh CTpOCHHE TJa3a KaK ONTHIECKOH CHCTEMEI. 31,32
OnTHYeCKHe TPUOOPHI Axxomopanus. binzopykocts u IMonumarhp, Kak MoIyIaeTcss H300pakeHUE Ha CeTYaTKe
JATBHO30PKOCTh. OUKH. riaasa.
bunokynsipHoe 3penue. Jlyna. IHonumatp, yTO TaKOE AKKOMOJALIMSL.
Muxkpockomn. Teneckon. Pa3znnyath HEZOCTATKU 3PEHUS — OJIU30PYKOCTH H
DoTtoanmnapar. JATbHO30PKOCTb, M TIOHUMATh KaKHe JINH3bI HCIPABIIIOT
20 | KontpoJsbHasi paéora 1o 1 22.12 OTH HE/IOCTATKH.
Teme «eomeTpuuecKkas 3HaTh, 4YTO TaKoe OMHOKYJIIPHOE 3pDEHUE U B YEM €ro
MIPEUMYIIECTBO.
onTuka» 3HATh ¥ NOHUMATh YCTPOMCTBO U MPUHLIHUII AEHCTBUA
JIYTIBL.
3HATh ¥ NOHUMATh YCTPOMCTBO U MPUHLIHUII AEHCTBUA
MHKPOCKOTIA.
3HATh ¥ NOHMMATh YCTPOWCTBO U MPUHLIMII JEHCTBUS
TEJIECKOTIA.
3HATh ¥ NOHMMATh YCTPOWCTBO U MPUHLIMII JEHCTBUS
VII. CeetoBble BosIHbI. U3imyuenns u cnekTpsl (11 1)
21 CkopocTb cBeta. Jlucnepcus 1 23.12 OmnpiT ["anmnes o u3MepeHuo I[onumaTp, B 4éM COCTOSUI OIIBIT [ amiest o U3MEpeHUI0 33,34
CBeTa ckopoctu ceta. OnbiT Pémepa. CKOPOCTH CBETa.
Onpit ®u3o. OnbIT IMonumarts, B 4€M cocTos onbIT PéMepa 1o u3MepeHuto
MaiixenscoHna. CKOPOCTb CBeTa B | CKOPOCTH CBETa.
BO31yXe U B BoJe. Pasnoxenue ITonumarts, B uém cocTosul onbIT PU30 N0 U3MEPEHUIO
Geroro cBera Ha I[BETa. CKOpPOCTH CBeTa.
Hucnepcus csera. Ilonumats, B uém cocTOsUI ONBIT MalikeJIbCOHa 110
N3MEPEHUIO CKOPOCTH CBETA.
3HaTh, YeMy paBHa CKOPOCTb CBETa B BaKyyMe.
OOBACHATH SBJICHNE JIUCIIEPCHH CBETA.
IIpuBOANTH IPUMEPHI AUCIIEPCUH CBETA B IPUPOJIE.
23 [Mpuammn [rolirenca. 3akoHBI 1 28.12 ®poHT BoaHbL [IpuHnun [onumarsp, 9T0 Takoe HPOHT BOJHBL 35
OTPaXKEHHMS U TIPETOMIICHHUS I'olirenca. 3akoH oTpaXkeHUs ®opMyIUpPOBATHL NpUHIHKI [ FOHTeHca.
CBETOBBIX BOJIH. 3aKOH OOBACHATH NPOLIECC OTPAKEHUS U IPEIIOMIIEHHS C
CBETOBBIX BOJIH N
MIPEJIOMIICHUS CBETOBBIX BOJH. MTOMOIIBI0 IpuHIHIA [ ToiireHca.
24 | NnrepdepeHnus cBera. 29.12
30.12
3 4eTBepThH
1 1 13.01 OmnsiT FOHra. KorepeHtHoCTb. OOBACHATH, YTO TAKOE MHTEPPEPEHIIHS CBETA. 36,37

Judpakius cera.
Hcnonw3oBanue

WurepdepeHnns Ha TOHKHUX

ITonumarth, B uéM cocTosu1 onbIT FOHra.




uHTEephEpEeHINH U AU(PaKIIH
cBeTa

Pemenue 3agau nmo reme
«uaTepdepennms u
IQpaKus CBETa»

18.01

miéuakax. Konsna HeroToHa.
Onbitel 'pumaneau. OneiT FOHra
no qudpakiyu cBeTa. [IpuHImI
I'tolirenca—®penens.
Judpakius u pa3peniaronias
CIIOCOOHOCTh ONTHYCCKUX
npubopoB. JJudpakurnonHas
pemeéTka.

3HaTh, IPH KaKUX yCIOBHUSIX HAOIIOMAETCS
nuHTepdepeHns cBeTa.

OO0BsICHATH MOSABICHUE PAdYKHOM OKPAaCKU HA TOHKUX
IJIEHKAX.

3HaTh, B YEM COCTOSIIH OMBITHI 110 HAOIIOAECHHIO
Jqudpakuuy ceera.

®opmyauposarth npuHiun [rolirenca—®dpenens.
3HATh YCTPOWCTBO M MPHHINT IeHCTBUA AU(PAKITMOHHOM
PEIETKH.

IpuBoaNTH IPUMEPHI UCIIOJIB30BAHUS SBJICHUI
nHTEephEepeHINN 1 TUPPAKITUHN CBETA.

38

Jlaboparopnas pabota
«OmnpeneneHue JUIMHBI
CBETOBOU BOJIHBI»

19.01

PaboraTh c mabopaTopHBIM 000PYIOBaHUEM, CIICTYS
IpaBIJIaM TEXHUKH O€3011aCHOCTH.

IIpoBoauTh M3MepeHNs HU3MUECKUX BEINYNH.
Haxoanth Qusnyeckye BEITHYUHBL, IPUMEHSS U3yYCHHbIC
3aKOHBI U (YOPMYIIBL.

JesaThb BBIBOJIBI HA OCHOBE IIOJyYEHHBIX PE3YJIBTATOB.
OdopmasaTs 0TYET 0 IPOICIAHHON padoTe.

38

ITonepeyHOCTh CBETOBBIX
BoJH. [lonspuzanus csera.

Lser

20.01

[Toniepe4HOCTh CBETOBBIX BOJIH.
ITonapuzanus ceera.
DJeKTpOMarHuTHas pUpoaa
cBerta. [{imrHa CBETOBOI BOJIHBI.

[Ber.

3HaTh, K KAKOMY BUY BOJIH OTHOCSITCSI CBETOBBIE BOJIHBI.
IIpuBOANTH IPUMEPHI OTBITOB, CBUIETEILCTBYIONIUX O
MIONEPEYHOCTH CBETOBBIX BOJIH. [IOHMMAaTh, KaKkoil cBeT
SIBIISIETCS. IOJIIPU30BAHHBIM.

OO0BbsACHATD, IOYEMY CBET SIBJISIETCS 3JIEKTPOMATHUTHON
BOJIHOM.

3HaTh, B KAKOM JIMaITa30HE JIS)KAT JJIUHBI BOJH BUIMMOM
YacTH CIIEKTpa.

OO0LACHATD IBET TEIL.

39,40

JlaGopatopHas pabota
«HaOiroqeHre BOITHOBBIX
CBOMCTB CBETa»

25.01

PaGorars c 1a60paTOpHBIM 000PYA0BaHUEM, CIIEYS
MIPpaBUJIaM TEXHUKHU 0€30M1aCHOCTH.

IpoBoauTk U3MepeHus GU3NUECKUX BEIUUHH.
Haxoanthb Qusnyeckue BETMYUHBI, IPUMEHSS U3yYSHHbIC
3aKOHBI 1 (POPMYIIBL.

JesiaTh BBIBO/IBI HA OCHOBE IOJIY4E€HHBIX PE3yJIbTaTOB.
OdopmasTs oTIET 0 IPOIEITaHHOH padoTe.

Bupael ciektpos.
CrnexTpalibHbII aHAIU3

26.01

CmtomHoi criektp. JInneituateie
cnekTpbl. CrieKTpalibHbIN aHaIu3.

3HaTh, KaKHE TeJIa U3JIY4alOT CIUIOUIHBIE CIIEKTPHI, a
Kakue — JIMHeHJaTble.

3HaTb, YTO TAKOE CIIEKTPAILHBIN aHAJIH3.
IIpuBoOANTH IPHMEPHI NPUMEHEHNUS CIIEKTPAIHLHOTO
aHaJm3a.

41

Jlaboparopnas pabota
«HabmnroieHne cueKkTpoB»

27.01

PaGorars c 1abopaTopHBIM 000PYAOBaHUEM, CIEYS
NpaBHJIaM TEXHUKH 0€3011aCHOCTH.

IIpoBoauTh n3MepeHNst GU3NIECKUX BETUUNH.
Haxozmn) (bI/ISI/I‘IeCKI/Ie BCJIMYNHBI, IPUMEHASA NU3YUCHHBIC
3aKOHBI ¥ (POPMYIIBL.

JesaThb BBIBOJIBI HA OCHOBE IIOJYyYEHHBIX PE3YJIbTATOB.
OdopmasTe 0TIET O MPOJIEIIAHHOM paboTe.

JLp




8 CHeKTp 37€KTPOMarHUTHOTO 1 01.02 DICKTPOMAarHUTHOE H3JTyUYCHHUE Paznnyarh BUIBI H3TYUYCHHUH, BXOISIIUX B COCTAB 42
M3ITydCHNS BO Bcenennoii. Pentrenosckoe 9JIEKTPOMAarHUTHOTO CHEKTPA.
n3nyuenue. KpacHoe cmenienue u | IIpuBoauTh MpUMepbI IPUMEHEHUS U3JTyYECHHH,
PEIMKTOBOE U3TyYCHHE. BXOJISIIINX B COCTaB AJIEKTPOMAarHUTHOT'O
cnekrpa.llpuBoauTh nmpuMepbl 00beKTOB BeeneHHo,
SIBIITFOIIMXCSI AICTOYHUKAMU 3JICKTPOMATHUTHOTO
W3ITyYESHHUSI.
3HaTh, YTO TAKOE PEIUKTOBOE M3Iy4CHHE.
PA3JAEJIIV. JIEMEHTBI TEOPUU OTHOCHUTEJBHOCTH (4 4)
VIII. CnenuajibHasi TeOpUsi OTHOCUTEJIBHOCTH (4 4)
9 IMocrynartel cnenuansHol Teopuu | 1 02.02 [Mocrynatsl criernanbHOI Teopun | @OPMYJIUPOBATH TOCTYIIATH TEOPHHA OTHOCUTEIBHOCTH. 43
OTHOCHTEIHLHOCTH. OTHOCHTEJILHOCTH. IpuBoAUTH NPUMeEPBI, OOBICHSIOIINE TTOHITHE
OZHOBPEMEHHOCTD O/HOBPEMEHHOCTb OTHOCHTEJIHOCTH OJIHOBPEMEHHOCTH.
10 OCHOBHBIE CIICACTBUS, 03.02 [IpeoOpazoBanust ["amues. 3HaTtb npeobpasoBanus [anmes. 44-47
BBITEKAIOIME U3 [IOCTYJIATOB [IpeobpaszoBanus JlopeHia. 3HaThb npeobpasoBanus JlopeHra.
CTO. JlopeHiieBO COKpallieHue AIUHBL. | 3HATh, YTO TAKOE PEISITUBUCTCKOE COKPAICHUE UTHHBI.
3ame/ieHIe BpEMEHH. IMoHumarhp, B uéM 3aKITI0YACTCS PEIATHBUCTCKUMN 3B deKT
PensTHBUCTCKUIN 3aKOH CIIOKCHUS | 3aME/JICHUS] BPEMEHH.
ckopocteit. HeTbipéxmepHoe 3anuchIBATh PEISATHBUCTCKUMN 3aKOH CIIOKECHUS
MPOCTPAHCTBO- BPEMSI. CKOPOCTEH.
11 PensrtuBucrckue macca, sueprusi, | 1 08.02 Macca, 3HEprus, UMITYIIBEC B 3HAaTh rPaHUIBI TPIMEHUMOCTH KIIACCHYECKON MEXaHUKH. 48
MMITYJTEC KJIACCHYECKOM MEXaHHUKeE. IMoHUMATH CMBICIT PENSTUBUCTCKUX (POPMYIT JJIsl MACCHI,
12 | Pemenue 3amag «CTO» 09.02 PensituBUCTCKHE Macca, SHEPTHs, | SHEPTUHU U UMITYJIbCa.
UMITYJIBC.
PA3JIEJ IV. KBAHTOBAS ®U3UKA
IX. CBeroBble KBaHTBbI. ATOMHAas (pusnka (12 4)
13 doToanekTprueckuii 3hdeKT. 1 10.02 DOTOINEKTPHUCCKUI AP PEKT. 3HATh U MOHUMATD, B YEM 3aKJIF0YAETCS 491 pume
3axonb! poTodhdeKTa 3akons! potodrddekra (doTro3nekTpuuecKuii 3 PeKT. HEHHE
DopMyTUPOBATH 3aKOHBI POTOAPPEKTA. doroadhd
eKTa
14 | Pemenue 3a/1a4 110 TEME 15.02
«Poroapdexr»
15 KBanToBasg runoresa [ 1auka. 16.02 Wzny4eHne abCONOTHO YEPHOTO 3HaTh, 4TO Takoe a0CONIOTHO YEPHOE TEIO. 50
KBaHTOBas TeOpHs tena. KBaHToBas runoresa IMonumare cMbIci runote3sl [1aHka o MpeprIBHCTOM
[Tnanka. KBantoBas teopus XapakTepe U3IyIeHUs..
dboTorddekra "
thotoaddexra. 3Hatp Gopmyny [InaHka ¥ NPUMEHATH €€ IJIs peleHus
3aa4.
3HaTh ¥ NOHUMATh CMBICI YPaBHEHUS DIHINTEeHHA I
doTorddexra.
PaccuuThIBaTh MAKCUMAJIBbHYI0 KHHETHYECKYIO SHEPTHIO
AIEKTPOHOB TIpH poTodrpdexTe.
16 JlaBnenue cBeta. BomHOBEIC 1 17.02 OmneiT JIeOeneBa. BoyHOBBIC 1 3narth, B uéM 3aknrodaeTcs onbIT JIeOenenra. 51

KOPIYCKYJISIPHBIE CBOMCTBA
CBETa

KOPITyCKYJIIpHBIE CBOIICTBa CBETA.
KopmyckynsapHo-BoIHOBOM

IIpuBOANTHL MPUMePHI BOIHOBBIX U KOPITYCKYJISIPHBIX
CBOHCTB cBeTa. 3HATH, B 4YEM 3aKIIIOUACTCS




17 Perrenue 3ama4y Ha ypaBHEHME 22.02 JTyajIi3M. KOPITyCKYJISIPHO-BOJTHOBOM AyaJIi3M.
O#HmTeliHa 11 porodddexTa.
18 CamocrosTenpHas pabora 24.02 OnuceIBaTh MOJIETb CTPOCHUS aTOMa 110
«Dotord ek B(%MCOHY.OHHCLIB&TL cyTh ombIToB Pesepdopa.
'bSICHAITH BEIBOJBI, CIICTYIOIINEC U3 OIIBITOB
19 Mogenu cTpoeHus aTOMOB. 1 01.03 g/i(;);;glz) ;;(;1.\4; E:th(;;; ﬂOHLITLI Pesephopita. OMHCHIBATS TAHETAHYIO MOZIETD 52
Omnerr Peseppopaa CTPOEHUS ATOMA.
MOJIENTb CTPOCHUS aTOMA.
20 | Atom bopa 1 02.03 KsanToBrie moctynatsl bopa. IMonuMaTh HEAOCTATKY INTAHETAPHON MOJIEIH CTPOCHUS 53
OnsITHOE 000CHOBaHUE aToMa.
CTallMOHAPHBIX COCTOSAHUIT aToMa. | MOPMYJIUPOBATH 1 MOHMMATDH CMBICT KBAHTOBBIX
nocrynaroB bopa.
OOBSICHATH MTPOUCXOKICHUE TMHEHIATHIX CIIEKTPOB C
OMO1IBI0 Mozenu aroma bopa.
OnuceiBaTh 1 00BICHATH PE3YJILTATHl ONBITOB DpaHKa u
I'epua.
PaccydTBhIBATB YacTOTY U JJIHHY BOJHBI HCITYCKaEMOTO
CBETa MPU MEPEXOJIC aTOMA U3 OJTHOTO CTAIHOHAPHOTO
COCTOSIHHUS B IPYTO€.
IIpumensiTh noctynarsl bopa i pemenus 3agad.
21 ATOM M KBAaHTOBas MEXaHUKA 1 03.03 Tpyanoctu teopun bopa. IMonumMatp, B 4€M 3aKITIOYAIOTCS HEIOCTATKH TEOPUHU 54
BonHOBEIE CBOMCTBA YaCTHUI] Bopa.
BewecTBa. ['unoresa ne bpoins. 3HaTh, B 4€M COCTOUT rumnoresa e bpoius.
[TonsTtue o kBanToBOM Mexanuke. | IloHMMaTBL cMbICT BOJIHEL A€ Bpoiins.
3HaTh, KaKHe TaHHBIC CBUICTEIHCTBYIOT O BOJTHOBBIX
CBOWCTBaX YaCTHII BEIIECTBA.
HNmeTsh npeacTaBieHue 0 KBAHTOBOW MEXaHUKe.
22 Jlazep 1 09.03 CaMonpou3BOJILHOE U Pa3znmyarh caMONPOU3BOJILHOE M BHIHYKICHHOEC 55
23 PellleHne 3aa4 110 TeMe 10.03 BBIHY)KJICHHOE U3JIyYCHUE. U3JIy4YCHUE aTOMa.
«ATOMHAs (H3MKa» I/IHBech{a;l HaCEJIEHHOCTh 3HAaTh YCTPOWCTBO M NMPHHLIUT paboTHI Ja3epa.
24 | KonrpoanHan pabora 110 Teme 1 1503 ypoBHeii. Jlazep. IIpuBoANTHL MPUMeEPHI IPUMCHEHUS JIA3EPOB. Kp.
«CBeToBbI€ KBAHTbI. ATOMHASs
Ppuzukay
X. @u3uKa aTOMHOIO S/APa M dJieMeHTapHble yacTuubl (11 1)
25 PamoakTHBHOCTB. 1 16.03 OTKpBITHE PaIHOAKTHBHOCTH. 3HAaTh, KaKHE YaCTHIIBI BXOJST B COCTaB PaJIMOAKTHBHOTO 56,57
PaanoaKkTHBHbIE Omneitel Kropu. Cocran H3ITy4YEHUSL.
PalMOAKTUBHOTO U3TYYCHUS. 3HaTh QU3MYECKUIA CMBICI IEPUOJIa MTOTypacaa.
MpEeBpaIleHUs. 3aKOH Pa ®
JTIMOAKTUBHEIC TIPEBPAIICHUS. OPMYJIMPOBATH U 3alIACHIBATH 3aKOH PATHOAKTUBHOTO
paaruOaKTHUBHOI'O paciiajia 3aKOH paJMOaKTHBHOIO paclaja. | pachajia ¥ IPHMEHSITh ero JJIl PElICHHs 3a1ad.
26 1 17.03 OTKpbITHE IPOTOHA. 3HaTh CTPOCHHE aTOMHOTO pa. 58,59

CocraB U CTpOCHHE aTOMHOTO
sapa. SlaepHble CUITBL.
SAnepHble peakuuu

OTkpeITHE HEWTpOHA. M30TOMEL.
IIpoToHHO- HEUTPOHHASI MOJENb

ATOMHOTO Aapa. ﬂ)lepHI)Ie CHJIBI.

OnucpIBaTh IPOTOHHO-HEUTPOHHYIO MOJIENIE ATOMHOTO
aapa. 3HaTh, YTO TaKOE M30TOIEL. 3HATH CBOMCTBA
anepHbIX cuil. IIpuBOAMTE IPUMEpPHI AIEPHBIX PEAKLUI.
OnpeneasaTh OIPOITYKTHI SIEPHBIX PEAKITHH.
DopMyTHPOBATH 3aKOHBI COXPAHEHHSI MACCOBOTO U




SnepHbIEe peakuny. 3apsI0OBOTO YHCEI, HPUMEHATD X JUII COCTaBICHUS
SIICPHBIX PEAKIIHN.
27 DHeprus CBSI3M aTOMHBIX sIIEP. 1 22.03 DHeprust CBSI3M aTOMHBIX SIICP. OOBSICHATD, YTO TAKOE YHEPTHS CBSI3H U Ae(DEKT MACCHI. 60
DHEPreTUUYECKHUil BBIXO Jedext maccrel. Y nenpHas BerumncasiTe 3HEPTUIO CBA3U aTOMHBIX SLIED.
. SHEPTHUs CBS3U. DHEPTreTHYSCKIH | BBIYHCAATH SHEPreTHUECKIA BBIXO SIIEPHBIX PEaKIIiA
SICPHBIX PEAKIUN N
BBIXO/T SIICPHBIX PEAKITUIA
4 yeTBepTH
1 Perrenue 3amau 05.04
Henenue saep ypana. LlenHbie 1 06.04 Henenue sinep ypana. Llennsie OnuceIBaTH MPOLECC IEJICHUS AJIpa. 61
peaKIum peaKIuu ACICHUS sIep 3annceIBaTh SCPHBIC PEAKIUH JACICHUS aTOMHBIX sICp.
BuIYHCAsSITE YHEPreTHUYCSCKHUIA BBIXO/T SIIEPHBIX PEAKIHiA
3 SnepHble peakTOphI 1 07.04 ATOMHas SHEepreTuKa. 3HaTh YCTPOMCTBO U MPOIIECCHI, MPOUCXOISIINE B 62
SlnepHbiil peakTop. ATOMHBIE #ZICDHOM peaktope. .
3HATh NPEHMYIIECTBA U HEJJOCTATKH aTOMHOU
AJIEKTPOCTAHIUH. ATOMHAs SHEPIEeTHKU.
3HaTh, KaKHe KOJIOTHICCKIE IPOOIEMBI CYIIECTBYIOT B
SHEpPreTHKa M SKOJIOTHSL. .
SIIEPHON YHEPTETHKE.
4 TepmosiaepHbie peakiiuu 1 12.04 TepMosiiepHbIC peaKIiu OmnuceIBaTH MPOLECC CUHTE3A STCP. 63
3annceIBaTh SCPHBIC TEPMOSICPHBIC PEAKIIHH.
BpIuucasiTh 3HEPreTHYeCKU BBIXO AJIEPHBIX PEaKIMil
5 BnusiHue pagnoakTHBHOTO 1 13.04 Bnusinue paguoakTHBHOTO 3HATh O BIUSHUU PATUOAKTUBHOIO U3ITyUEHHS HA JKUBbIE 64
M3JTyYCHNUS HA KUBBIC W3JTY4YCHHUS Ha KHUBBIC OPTaHU3MBI. | OPTaHU3MBI.
3HaTh, YTO TaKOE 1033 U3ITYICHUS U KaK OHA M3MEPSCTCS.
OpraHU3Mbl
6 DjieMeHTapHbIC YaCTHIIBI 1 14.04 PasBurtne npencraBnenuii 00 3HaTh, KaKHE YaCTHUIIEI OTHOCSTCS K 3JIEMEHTapHBIM 65
3JIeMEHTAPHBIX YaCTHUIIAX. YacTHIAM.
[To3utpon. Autnyactuua. KBapku | 3HaTh, 4TO TakOe aHTUYACTHIIBL.
3HaTh, YTO TaKOEC KBApKHU.
7 DyHaaMeHTaIbHbIe B3auMoaeHcTBug | 1 19.04 Tursl pyHIaMEHTaIbHBIX 3HaTh TUIIB GYHIAMEHTAIBHBIX B3aUMO/ICHCTBUH. 66
U KJTaCCU(PHUKAIIMS DIIEMEHTAPHBIX B3aUMOICHCTBHI. 3HaTh KIACCH(DUKALNIO JICMEHTAPHBIX YACTHII,
YaCTUL] Knaccugukarus smeMeHTapHBIX
JaCTHI]
8 [Tpubops! /1 HAOTIOACHUS U 20.04 Cuérunk [eiirepa. [ly3sippkoBast | 3HATh YCTPOWCTBO U MPHUHIIUI ICHCTBUS CUETUNKA 67
perucTpanuu dJIeMEHTapHBIX KaMmepa. KaMepa Bunbcona. Feﬁrepa.
YaCTHII 3HATh YCTPONCTBO M MPHUHIIUI JCHCTBUS My3bIPEKOBON
KaMepEl.
3HaTh YCTPOUCTBO U NPUHLUN JI€HCTBUS KaMephI
Bunscona.
PA3JIEJI V. ACTPOHOMMUSI (BCEJIEHHAS)
XI. Crpoenne u 3Bosonusi Beesiennoii (6 1)
9 PasBuTHe npescTaBieHuit 0 1 21.04 I'eonlenTpuyeckas u OnuchIBaTh TeOIEHTPUIECKYIO U 68,69
CTpoeHun Mupa. Pu3ndecKkue TeJINOLIEHTPUYECKAs CUCTEMA TeJINOLIEHTPUYECKYIO CUCTEMBI MUPA.
BEIIUYMHBI U UX U3MEPEHUE B mupa. 3akoHsl Kerepa s ®opmyaupoBaTh 3akoHbI Keruiepa A qBUKeHuUs
aCTPOHOMUH nBwKeHnH TiaHeT. Co3Be3us. | TUIaHeT. 3HATh, YTO TaKoe HeOEeCHBIE KOOPAMHATHI, 1
OnucaHue MOJI0XKECHUS KaK ¢ MOMOIIBIO HUX OIKMCHIBACTCS MOJIOKECHUE




HeOeCHBIX Ten. Equauiet
JUTMHBI B ACTPOHOMHH.

HeOECHBIX Tell.
3HATH CAMHUIIBI [UIUHBI B ACTPOHOMMHU.

10 | 3akoHBI ABMKEHHUS [LIAHET. 26.04

11 | Crpoenne ConHEYHON CHCTEMBI. 27.04 Ctpoenue CoHEUHOM 3HaTh crpoeHre COIHEYHON CHCTEMBL. 70,71
Connue cuctemsl. [InaneTs! 3eMHOI 3HaTh OTIMUYUTEIbHBIE OCOOCHHOCTH IJIAHET 3€MHOM

rpymnnsl. [InaHeTsl- THTaHTHI. TPYIIIBL ¥ IUTAHET-TUTaHTOB.

Actepounbl. KomeTsl. HNMeTthb tipencraBieHue 00 acTepouaax, KOMETax,

MeTteopsl 1 METECOPUTHI. METeopax U METeopUTax.

OCHOBHBIE XapaKTEPUCTUKU Hmertpb npencraBienne 06 OCHOBHBIX

Connna. BHyTpenHee xapakTepuctukax CoiHIa, ero BHyTpeHHEM

crpoerne Comama. Atmocdepa | CTpoeHHH U aTMocdepe.

Connna 3HaTh, KaKue MPOLECCH IPOUCXOAAT BHYTPH
ConHua.

12 | 3&3mpl. CTpoCHUE W 3BOITIOIUS 1 28.04 OCHOBHBIE XapaKTEPUCTUKU 3HATH OCHOBHBIC XapaKTCPUCTUKH 3BE3I. 72,73

3BE3N 3B&31. CrieKTpasnbpHas Pazimuarsh 3BE3/1bI 10 CIEKTPAIBHON
KIaccuuKaims 3BE31. KJIacCU(UKAIIHH.
Jwnarpamma I'epomnpyHra- 3HaTh, 4TO COOOH MPEACTABISLET AUAarpaMma
Paccena. Mogenu crpoenust I'epummnpynra-Paccena.
3BE311. DBOJIOLHUS 3BE3L. 3HaTh, KaK SBOJIIOLUOHUPYIOT 3BE3bI Pa3HOI
Macchl.

13 | lanaktuku. Hama Tanaktuka. 1 04.05 Tumbl ranakTvk. MiedHbIid 3HATH OCHOBHBIC THITBI TAJIAKTHK. 74-76
Poxnenue u sBonronus [Iyts. Mecto Connua B Haeit | MMeTb npencrapieHue o Haniei ['anakTuke.
Bcenennoit. CoBpeMeHHBIC lanaxTtuke. CxorieHus 3nartb mecto ConHila B Hame ["anaktuke.

METOJIBI HCCIIEIOBAHMUS ranakTuk. KBazapel. 3akoH @opMyIHpPOBaTH 3aKOH Xab0Jia 1 MOHUMATh €TO
Bcenennoit Xa6b6ma. Bo3pacT BecenenHo#. | gu3udeckuii CMBICIH.
14 | Ilpumepsbl pelieHus 3a/1a4 10 TeMe 05.05 Pasmepsl BUguMoii yactu HmeTs npeacTaBieHuE 0 BO3PACTE U pasMepax
«ACTPOHOMHSD) Bcenennoii. Teopus BUIAMMOM 9acTH BcenenHoi.
Bonsmoro B3peiBa. byaymiee OnuceiBaTh TeOpHio bosbmoro B3peIBa.
Bcenennoii. CoBpeMeHHbIE Hmertpb npeacrasieHne o runoTe3ax 0yayIero
METO/BbI UCCIIEI0BAHUS Bcenennoi.
Bcenennoii. Kocmuueckue HmeTtp npeacraBieHne 0 COBPEMEHHBIX METOAX
tesneckomnbl. KocMuueckue uccienoBanusi BeeneHHoM.

O06001IeHNe MaTepraa 74 MHCCHUH.

15 | MarauTtHOe moJje. 1 11.05
DJIEKTPOMArHuTHAsI MHTyKIHS

16 | Mexanudeckue KojaeOaHusl. 1 12.05
DneKTpOMarHuTHBIC
KoseOaHus

17 | Mexanunueckue, 1 17.05

QJICKTPOMAIrHUTHBIC, CBETOBLIC
BOJIHbI




18 | CBeroBble KBaHTHI. ATOMHAS 1 18.05
¢buzmuka

19 | UToroBast KOHTpOJIbHAS 1 19.05
pabora

20 | Ananus K.p. 1 24.05

21 | UToroBblii ypok 1 25.05

Hroro no nporpamme 102 4, paxrrueckn — 984. KoHTposbHBIX paboT -7, 1a00paTopHBIX — 44.

COI'JTACOBAHO COI'JTACOBAHO
IIpoTokoi 3acenanus ITpoTokoi 3acenanus
IMO yuurenei METOAUYECKOTO COBETA
EcTtecTBeHHO- HAy4YHOTO 1K1 MBOY TCOII Ne3
oT 26.08.2021 roga Nel ot 27.08.2021 roma Nel

3am. nupexropa o YBP

['puneBa T.B.
H.}O.Cuzosa




1. http://www fizika.ru - 3nekTpoHHble y4ebHMKN No Ppusmke.

2. http://class-fizika.narod.ru - MHTepecHble MaTepuanbl K ypokam GU3MKKM NO TEMAM; TECTbI NO TEMaM; HarnaaHble M/M Nocobua K ypoKkam.
3. http://fizika-class.narod.ru - BuAeoOMbITbI Ha YPOKax.

4. http://www.openclass.ru - uupposble 06pa3oBaTesibHble Pecypchbl.

5. http://www.proshkolu.ru - 6ubnnoteka — Bcé no npegmety «Pusnka».
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