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MHOACHUTEJIBHASA 3AIIMCKA

Copepxxanne [lporpammel HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHON KApTUHBI MHpPA yYaIIUXCS
10—11 xmaccoB npu oOydeHHH UX (U3UKE HA 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEIHHOCTHOTO IMOJXOJA.
IIporpamma cootBerctByer TpeboBanusasm @OI'OC COO k TUIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM U
METaIpeIMETHBIM pe3yJbTaTaM 00y4eHUs], & TAK)Ke YUUTHIBACT HEOOXOAMMOCTh Pealn3aluil MEKIPEIMETHBIX CBSI3eH
(hM3HUKH C eCTeCTBEHHO-HAYYHBIMU YI€OHBIMU MIpeIMeTaMu. B Heill onpenenstoTcss OCHOBHBIE eI U3ydeHUs (HU3UKH
Ha YpOBHE cCpelHero oOmero oOpa3oBaHUs, MJIAHUPYEMbIE pe3yJbTaThl OCBOCHHSA Kypca (M3WKW: JTHYHOCTHBIC,
MeTarnpeaMETHbIC, TPeAMETHEIC (Ha 0a30BOM YPOBHE).

IIporpamma BKJIIOYAET:

® I[UIaHHpYEeMbIE pPE3yJbTaThl OCBOCHWS Kypca (pm3MKuM Ha 0a30BOM ypOBHE, B TOM YHCJE MpeIMETHBIE
pe3yabTaThl IO TOAaM OOyYeHUS;

e  cojepkaHue yueOHOro npeamMera «Du3nkay mo rojgamM o0y4eHUs;

®  [pUMEpPHOE TeMaTH4YecKoe IIAaHUPOBAaHHE C yKa3aHHMEM KOJIMYECTBa YacOB HAa M3Y4YEHHE Ka)XJOH TeMbl U
NPUMEPHON XapaKTEPUCTHKOHN yUeOHOM AEATEIbHOCTH yYalluXcsl, pean3yeMol IPH U3yUYSHHU 3TUX TEM.

[IporpamMmma MokeT OBITh UCTHOJB30BaHA YYUTENSIMH KaK OCHOBA IS COCTABIIEHUS CBOMX Pa0OUYMX MPOTPaMM.
IIpu paspaboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUTAHUPOBAHWUHM JIOIDKHBI OBITH YUYTEHBI BO3MOXXHOCTH
UCIIOJIb30BaHMs 3JCKTPOHHBIX (UM(PPOBBIX) 00pa3oBaTENBHBIX PECYPCOB, SBISIOUIMXCS y4eOHO-METOIANYECKUMH
MarepuajgaMu (MyJIbTUMEIUIHBIE MPOTPaMMBI, 3JEKTPOHHbIC YYeOHUKH W 3aJaYHHUKH, SJIEKTPOHHBIE OWOIMOTEKH,
BUPTyaJIbHbIE J1a0OpaTOpPHH, WIPOBBIE MPOTPaMMBI, KOJUICKIIMH ITM(PPOBBIX 00pa30BaTENBHBIX PECYPCOB),
peamu3yromuMu  qunaktuueckre BozmoxxHoctn UKT, comepikaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00
obpazoBanuu. [IpumepHas pabouasi mporpaMMa He CKOBBIBAE€T TBOPUECKYIO WHUIMATHBY YUUTENEH U MPeJOCTaBIsACT
BO3MOJKHOCTD JIJISl pean3alliy pa3IiIHbIX METOANYECKUX MMOAXO0I0B K OpraHu3aliu o0ydeHus GU3NKe MpU yCIOBUH
COXpaHEHWsl 0053aTeNhbHON YacTH conIepkaHusi Kypca. KonumdecTBO 4acoB B TeMaTWYECKOM IUTAHWPOBAaHWUU Ha
U3YyYCHHUE KaXJIOM TEMbI SBJISETCS OPHUEHTUPOBOUHBIM U MOXET ObITh U3MEHEHO KaK B CTOPOHY YMEHBIICHUS, TaK U
YBEJIMYECHHS B 3aBHCUMOCTH OT PEATU3yEeMbIX METOJJUUECKHX ITOIXO0JIOB M YPOBHS IMMOATOTOBICHHOCTH yUaIIAXCSl.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «®U3UKA»

®du3nka Kak Hayka 0 Hambosee OOIMX 3aKOHAX MPUPOJbI, BBICTYIAs B Ka4eCTBE YUEOHOTO MpeaMeTa B IIKOJIE,
BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTeMy 3HaHMH 00 okpyxaromeMm wmupe. LkomsHbIi kKypc ¢Guznkn —
CHUCTEMOOOPA3yIOMMH /Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIBKY (M3MYECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOIIECCOB U SBIICHWH, HM3y4aeMbIX XUMHeEW, Owonorued, Quamveckoi reorpadueil W acTPOHOMHEM.
Hcnonp3oBaHre W aKTHBHOE TPUMEHEHHE (U3MYECKUX 3HAHWN ONpeAeNsieT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHH B cdepe IHEPreTUKH, TPAHCIOPTA, OCBOEHHS KOCMOCA, MOJYYEHHUS HOBBIX MAaTE€pPHajOB C 3aJaHHBIMU
cBoiicTBaMH W jp. M3yueHune (U3MKH BHOCHUT OCHOBHOHM BKJIaJ B ()OPMHPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI
MUpa yJammxcs, B ((OpMHUpOBaHUE YMEHUH NMPUMEHSITh HAYYHBI METOJ IMO3HAHUS TPU BBHITIOJHEHUM UMHU YYE€OHBIX
UCCJIEJOBAHUM.

B ocHOBY Kypca GU3MKH CpeJHEN ILKOJIBI MOJ0XKEH PsA UAeH, KOTOPbIE MOKHO PacCMaTpHUBaTh KaK MPHHLMIIBI
€r0 IOCTPOCHHS.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEW KypC SBIISIETCS JIOTHYECKH 3aBEPIUEHHBIM, OH COAEPKUT MaTepHall
U3 BCEX pa3zesioB (PU3UKH, BKIIOUAET KaK BOIPOCH! KJIACCUYECKOH, TaK U COBPEMEHHOM (PU3UKH.

Hoesn cenepanusayuu. B coOOTBETCTBUY C HEN MaTepHall Kypca

¢u3uku 00beTMHEH BOKPYT Qu3ndeckux Teopuil. BemymmMm B Kypce siBisieTcss QOpMUPOBAHUE MTPECTABICHHH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEIIECTBE U ITOJIE.

Hoea zymanumapuszayuu. EE peanusanys NpeanonaracT HCHOIb30BaHUE T'yMaHUTApHOIO MOTEHIMAaIa
¢bu3MYeCKOi HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS (HU3MKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU NIPOOIEMaMU.



Hoes npuxnaounoui nanpasnennocmu. Kypc QU3MKH npeanojaracT 3HAKOMCTBO C IIMPOKHM KPYyTroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPIIIOKEHUH H3yIeHHBIX TEOPHI U 3aKOHOB.

Hoesa Ikonozuzauyuu peanusyercs TOCPEACTBOM BBEACHHUS OJJIEMEHTOB COJACP)KAHMSA, IOCBSIIEHHBIX
JKOJIOTHYECKUM TPOOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BHUTHEM TEXHUKM W TEXHOJIOTHUH, a TaKKe
o0cyXIeHHsI TPO0IIeM PallOHAIHHOTO TIPUPOIOTIONBE30BAHUS H SKOJIOTHIECKONW O€30MTacHOCTH.

CrepxHEBBIMH dJIEMEHTaMH Kypca (U3WKHA CpefHeN IIKOJNbI SBISIOTCS (usndeckue Teopuu ((popmmpoBaHme
MPEJICTABJIICHUH O CTPYKTYpe MOCTpPOeHUS (pu3nueckoil Teopuu, poiau (QyHIaMEHTAIbHBIX 3aKOHOB M IPHHIIUAIIOB B
COBPEMEHHBIX IPECTABICHUIX O MPHUPOJIE, TPAHNUIIAX TPUMEHUMOCTH TEOPHH, ISl OMHCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeATEeNFHOCTHBIM TMOAX0J B Kypce (UM3MKM peanu3yercss MpekAe BCEro 3a CYET OpraHu3aliu
9KCIEPUMEHTAFHON JesaTeNbHOCTH oOyuatomuxcs. [mnsa 6azoBoro ypoBHS Kypca (U3MKM — 3TO HCIIOJIL30BaHUE
CHUCTeMBl (PPOHTAIHHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTB H J1a0OpaTOpPHBIX pabOT, KOTOpble B Mporpamme
o0beaMHEHBl B OOMIMH CIHMCOK YYCHWYECKMX MpPAKTHUECKMX paboT. BeineneHne B yKa3aHHOM B TIEpeyHe
71a00paTOPHBIX PabOT, MPOBOJAMMBIX JJIi KOHTPOJS M OILEHKH, OCYIIECTBISCTCS YYaCTHUKaMU 0OpPa30BaTEIBHOTO
mporecca MCXOAsl W3 OCOOCHHOCTEW TEMATHYECKOTO TUITAHWPOBAaHWS W OCHamleHus kabwneta (msuku. [Ipm sToMm
obOecrieunBaeTcsl OBNAJCHWE OOYYAIONIMMHCS YMEHHSAMHA TPOBOJWUTH KOCBEHHBIE W3MEPEHUs, WCCIeIOBaHUI
3aBUCUMOCTEN (I)I/I?:I/I‘ICCKI/IX BCJIMYMH U MTOCTAHOBKY OIIBITOB ITO IMTPOBCPKE MPEATIOKCHHBIX T'UIIOTES.

Bonpmoe BHUMaHue yaenseTcs pelieHnio pacu€THRIX W KadeCTBEHHBIX 3aiad. Ipu aTom mis pacy€THBIX 3amad
MIPHOPUTETOM SIBIISIFOTCSI 33Ja4d C SBHO 3aJaHHOW (PU3MYECKON MOJMENBI0, MO3BOJSIONINE MPUMEHSATh H3YYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jieia Kypca, TaK M WHTETpUpys 3HaHUS W3 pas3HbIX pasaenos. Jlis
KaUCCTBCHHLBIX 3aJa4 IPUOPUTETOM MABJIAIOTCA 3aJaHUd Ha O6’bﬂCHCHI/IC IMPOTCKAHUA (I)I/I3I/I‘ICCKI/IX SIBJICHUN U
MPOIECCOB B OKpPYKAMOIMIEH KU3HU, TpeOyrome BhIOOpa (HU3WUECKOW MOIENH HJs CUTYalldd TPaKTHKO-
OpPUECHTUPOBAHHOT'O XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmMu GI'OC COO k MaTepHaaIbHOTEXHUYECKOMY 00SCIICUSHUIO YUeOHOT0 IpoIiecca
0a30BBIN YPOBEHb Kypca ()M3WKH B CpPEeIHEH IIKOJE JOKEeH M3ydaThCs B YCIOBHUSAX MPEAMETHOrO KaOuHeTa (pU3UKU
WIH B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHETa TPEAMETOB ECTECTBEHHO-HAYYHOTO NWKIA. B kabwnere Qusmku
JIOJDKHO OBITH HEOOXO0AMMOeE JIabopaTopHOe 000pYOBaHKE ISl BHIMIOJIHEHHSI YKa3aHHBIX B IpOrpaMMe YYCHUYECKUX
NPaKTUYECKUX PadOT U AEMOHCTpAIIMOHHOE 000py/I0BaHHE.

JleMoHCTpanmoHHOe 000pya0BaHre (DOPMUPYETCS B COOTBETCTBHH C MPUHIIMIIOM MUHUMAJIHHON JOCTATOYHOCTH,
KOTOpOE€ OO0eCIeunBaeT MOCTAHOBKY IEPEUHUCICHHBIX B MPOTpamMMe KIIFOYEBBIX JEMOHCTPAIMN ISl WCCIIeIOBaHUS
N3y4acMbIX SIBJICHUHN 1 mpouccCoB, SMITMPHUICCKUX U (bYHI[aMeHTaHLHI)IX 3aKOHOB, HX TCXHHUYCCKUX HpI/IMGHCHI/Iﬁ.

JlaboparopHoe obOopymoBaHHe ISl YYCHHYECKHX MPAKTHYECKUX paboT Qopmupyercs B BUAEC TEMaTHUECKHUX
KOMIUIEKTOB M 00ecIieunBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha ABYX OOydJaromuxcs. Temarndeckre KOMILIEKTHI
nabopaTtopHoro 00OpYyJOBaHUS JIOMKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM HCIIONB30BAHUU aHAJIOTOBBIX U
U POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEINHHBIX CHCTEM B BHJI€ TU(PPOBBIX JIAO0OPATOPHIA.

OEJIX U3YYEHUSA YYEBHOI'O INIPEAMETA «®U3UKA»

OCHOBHBIMH TENISIMHU U3yueHHs (PU3UKU B 00IIeM 00pa30BaHUU SIBIISTIOTCS:

— (¢opMupoBaHHE WHTEpeca W CTPEMJICHHS OOYy4alONMXCS K HAyYHOMY HW3YYEHHWIO TNPHUPOABI, Pa3BUTHE WX
WHTEJUIEKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEI;

— pa3BUTHE MPEICTAaBICHUH O HAYYHOM METOJE MO3HaHWS M (OPMHUPOBAHHE HCCIEAOBATEILCKOTO OTHOLICHUS K
OKPYKAIOIINM SIBJICHHSM;

— ¢QopMupoBaHHEe HayYyHOTO MHPOBO33PEHHUs] KaK pe3ylbTaTa MW3y4YeHHS OCHOB CTPOEHHs MaTepuud M|
(hyHIaMeHTaIbHBIX 3aKOHOB (PHU3HKH;

— QopMupoBaHHe YMEHHI OOBSCHSITD SBJICHUS C UCIIONB30BaHUEM (DU3NYECKUX 3HAHWH M HAYYHBIX JIOKA3aTeIbCTB;

— QopMupoBaHHE TPEACTABICHUA O posd (U3MKK JJIS Pa3BHTHS JAPYTMX ECTECTBEHHBIX HAYK, TEXHHKH U
TEXHOJIOTHH.

JlocTmkeHne 3THX Tieliell 00eCTIeunBaeTCsl PEIICHUEM CIISAYIONIUX 33/1a4 B IPOIIECCe U3yUeHUs Kypca (GU3NKA Ha
YPOBHE CPEIHETO O0IIEero 00pa3oBaHUs:



— MpHOOpeTeHUe CHCTEMbl 3HAaHWH 00 OOMMX (PUIMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIFOUYAs
MEXaHUKY, MOJIEKYJSIPHYIO (PH3UKY, JIEKTPOINHAMHKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI acTPODU3UKH;

— (¢dopMupOBaHUE YMEHUH MPUMEHSATh TEOPETHUECKNE 3HAHUS ISl O0BsICHEHHS (PU3NIECKUX SBICHUHN B MIPHUPOJIE U
JUTSI TIPUHSTHS IPAKTHYECKUX PEIIEHUH B TIOBCEIHEBHOM KU3HU;

— OCBOGHHE CMOCOOOB pEHICHUS pa3IMyYHBIX 3aJad C SIBHO 3aJaHHOW (u3nyeckoil Mozenpio, 3amad,
MOJpa3yMeBaIOINX CAMOCTOSITENIbHOE co3Aanue (HPU3NIECKON MOJIENH, aIcKBaTHON YCIIOBHSM 3a7a4H;

— TIOHMMaHWe (HU3MYECKUX OCHOB M MPHUHIIUAIOB JICHCTBUS TEXHHMYCCKUX YCTPOHUCTB M TEXHOJOTUYECKHX
MIPOLIECCOB, UX BIMSIHMS HA OKPYKAIOLIYIO CpPELy;

— OBIIAJICHHE METOJIaMU CaMOCTOSITEIIFHOTO IJIAHMPOBAHUS U MPOBEICHUS (M3UUYECKUX IKCIIEPIMEHTOB, aHATN3a U
WHTEpIpeTanui HHpOpMannu, OnpeeeHus TOCTOBEPHOCTH MOTyYeHHOTO Pe3yIbTaTa;

— CO3/1aHue YCJIOBUH AJIS pa3BUTUS YMEHUI MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKON AEATEIBHOCTH.

MECTO YYEBHOT' O TIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBuu ¢ ®I'OC COO ¢usuka sBisieTcss 00sA3aTENbHBIM MPEIMETOM Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBanus. JlaHHas mporpamMma npeaycMarpuBaeT u3yueHue Gus3nku Ha 6a30BoM ypoBHe B 00bEMe 136 u 3a aBa
roga obydenns mo 2 4 B Hemenro B 10 m 11 xmaccax. B Temarmueckom tuanupoBanuu s 10 m 11 xmaccos
MpeJIoaraeTcsi pe3epB BPEMEHM, KOTOPBIH YUYUTENIb MOXET MCIOJNb30BaTh IO CBOEMY YCMOTPEHHUIO, U
MOBTOPHUTEIHHO-0000IIAIONIUE YPOKH.

ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O NPEIMETA «®PU3UKA» HA YPOBHE
CPEJHETI'O OBHIEI'O OBPA30BAHUS (BA3OBbIM YPOBEHD)

OcBoenne yueOHOTO TpeaMera «Pu3mka» Ha ypoBHE cpeaHero odmiero oOpasoBaHus (0a30BBIH ypOBEHB)
JIOJDKHO 00€CTeurBaTh JAOCTIKEHHE CICAYIOUIMX JIHYHOCTHBIX, METAPEJMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3VIJIbTATHBI

I'pasicoanckoe éocnumanue:

— c(opMUPOBAaHHOCTh TPAXKTAHCKOH MNO3MLMH O0Oy4arollerocss Kak akKkTHBHOTO W OTBETCTBEHHOI'O YJICHA
poccuiickoro o0I11ecTBa;

— TPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUECKHUX U J€MOKPATHUECKUX LIEHHOCTE;

— TOTOBHOCTH BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEpecax TpakJAaHCKOro OOIIecTBa, y4acTBOBAaTh B
CaMOYMPAaBJICHUH B IIKOJIE U JETCKO-FOHOIIIECKUX OPTaHU3aIINAX;

— YMCHHUE B3aMMOJICHCTBOBATD C COIIMATBHBIMUA HHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMH U Ha3HAYCHUEM;

— TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIBHOCTH.
Ilampuomuueckoe ¢ocnumanue:

— c(opMUpPOBaHHOCTH POCCUICKOH IpakJaHCKOH MICHTUYHOCTH, NATPHOTH3MA;

— I[EHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM; TOCTIKEHUAM Poccun B pu3HKe U TEXHHKE.
/Jlyxoeno-upagcmeennoe eocnumanue:

— c(hopMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTIOBEICHHS;

— CIIOCOOHOCTh OLEHMBAaTh CUTYAlMI0 M NPUHUMATh OCO3HAHHBIC DEIICHUS, OPHUEHTUPYSICh Ha MOPAIbHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;

— OCO3HaHHWE JTUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIero.
Acmemuueckoe éocnumanue:

— 3CTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUasl 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3UIECKON HayKe.
Tpyooeoe socnumanue:



MHTEpeC K pPa3IW4HbIM chepam NpodecCHOHATBHONW AEATENBHOCTH, B TOM YHCIE CBS3aHHBIM C (DU3MKON H
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiell mpodeccnn W peann30BBIBATh COOCTBEHHBIC
JKU3HCHHBIC IJIaHBbI;

TOTOBHOCTh U CIMOCOOHOCTH K 00Opa3oBaHUIO M caMooOpa3oBaHHMIO B 007acTH (M3UKK Ha MPOTSHKEHUH BCEH
KU3HH.

IKonozuneckoe eocnumanue:

c(OpPMHUPOBAHHOCTb IKOJIOTUIECKOM KyJIBTYPbI, 0CO3HAHNE ITI00ATBHOTO XapaKTepa SKOJIOIMYECKHUX MIPOoOIIeM;
IJJAHUPOBAHUE M OCYILIECTBICHUE ACHCTBUI B OKPY’KAKOLIEH Cpele Ha OCHOBE 3HAHUS LEJEH YCTONYMBOIO
Pa3BUTHUS YEIOBEUECTBA;

pacIIpeHne OMbITa ASSTEIbHOCTH SKOJIOTHIECKON HAIIPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUN 1O (PU3HKE.
Llennocmu nayunozo nosnanus:

c(OpPMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;
OCO3HAaHWE IICHHOCTHM HAYYHOW JeSITEIbHOCTH, TOTOBHOCTh B THpoLecce H3Y4YeHUs (U3UKH OCYIIECTBISTH
IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

B mporecce nocTiKeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOrPaMMbI CPEAHEro o0Iero o0pa3oBaHUs MO

¢u3nke y 00y4aroUmxcsi COBEPIICHCTBYETCS] SMOLMOHAIBHBINA HHTEIUIEKT, PEANONAraloni chOpMUPOBAaHHOCTS:

CaMOCO3HAHMs, BKJIIOYAIOIIET0 CIOCOOHOCTh MMOHUMATh CBOE HMOIIMOHAIBHOE COCTOSHME, BUIETh HAIpPaBIICHUS
pa3BuTHA COOCTBEHHON SMOLIMOHANBHON cephl, OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAaHMS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE PUHUMATh OTBETCTBEHHOCTH 33 CBOE IOBEICHUE,
CIIOCOOHOCTB aJIalITUPOBATHCS K YMOIMOHAILHBIM U3MEHEHUSIM U MTPOSIBISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAILlMM, BKIIOYAIOMIEH CTPEMJICHHE K JIOCTIDKCHHIO [EIM M yCHeXy, ONTHMH3M,
WHUIMAaTHBHOCTH, YMEHHUE AEHCTBOBATH, UCXO/S U3 CBOMX BO3ZMOXHOCTEH;

SMITATUH, BKIIOYAIOIIEH CHOCOOHOCTh MOHUMATH SMOLMOHAIBHOE COCTOSHHE JIPYTHX, YYHUTBIBATH €ro IpH
OCYILECTBIICHUH KOMMYHHUKAIIMH, CIIOCOOHOCT K COUYBCTBHUIO M COTIEPEKHBAHUIO;

COLMANIBHBIX HABBIKOB, BKITFOYAIOMIMX CITOCOOHOCTH BBHICTPAMBATh OTHOIIEHHS C JAPYTMMH JIIOABMH, 3a00TUTHCS,
NPOSIBIISITH HHTEPEC U pa3peniaTh KOH(IUKTEHL.

METAIIPEJMETHBIE PE3VJIbTATDI

YHuBepcanbHbIe NO3HABATE/IbHbIC 1eCTBUA

bBa3zoevie nozuueckue oeiicmeusn:

CaMOCTOSITEIHHO (hOPMYJITUPOBATh M aKTYyaJIM3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEIEIIATH IEeNN JACSITEIbHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPHUH UX JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHSI B PACCMAaTPUBAEMbIX (DU3UYCCKUX SBJICHUSX;

pa3palaThiBaTh IUIAH PEIICHHUS MPOOJIEMbI C YUYETOM aHAJIM3a UMEIOIIUXCS MaTePUANBbHBIX M HEMaTePHAIIbHBIX
peCypcoB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBLHOCTb, OLEHUBATH COOTBETCTBHE pE3YyJIbTATOB LIEJSM, OLICHUBATh PUCKHU
ITOCJIEJICTBUH NIEITENHLHOCTH,

KOODJMHHUPOBATh W BBINIOJNHATH pPa0OTy B YCIOBHAX PEATbHOIO, BHUPTYAIBHOTO W KOMOWHHPOBaHHOIO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHHE MPH PEIICHUH YKU3HEHHBIX MTPOOIeM.

Bba3zoevie uccneoosamenvckue oeiicmeus:

BIIQJICTh HABBIKAMHU YI€OHO-HCCIICIOBATEIILCKON 1 TIPOSKTHOM NEATEILHOCTH B 001acTH (DU3UKH; CITIOCOOHOCTHIO
1 TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY TIOUCKY METOJIOB PEIICHHUs 3a/1a4 (PU3UUECKOT0 COCPIKaHMsI, TPUMEHEHUIO
Pa3IUYHBIX METO/IOB MTO3HAHUS;

BIIAJICTh BUIAMHU JCSITEILHOCTH IO TOJYICHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIluH, MPEeOOpa30OBAHHUIO U
MPUMEHEHHUIO B Pa3JIMYHbIX YYCOHBIX CUTYaIMsX, B TOM YHCJI€ IPH CO3JaHHUU YYEOHBIX MPOCKTOB B 001acTH
(hu3uKH;

BJIQJICTh HAYYHOH TEPMUHOIOTHEH, KITFOUCBBIMH MOHATUAMU U METOIaMU (PU3UYECKON HAYKH;



CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]aull B 00pa30BATEIBHON JESATEIBHOCTH, B TOM YHCIIC MIPU U3yUCHHN
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BBISIBIISITh MTPUYHHHO-CIICICTBEHHBIC CBSI3M W aKTyaJM3WpOBaTh 3allady, BBIJIBHTaTh TUIOTE3y €€ pelieHus,
HAXOJIUTh apPTYMEHTHI JJIs IOKA3aTeIbCTBA CBOMX YTBEPIKICHHH, 3a]1aBaTh TApaMeTPhl U KPUTEPUH PEIICHUS;
AQHAJIM3UPOBATH IMOJyUYCHHBIC B XOJIC PEUICHHS 3a/a4ll PE3yJIbTaThl, KPUTHUECKU OIICHUBATh UX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIlHMsIM, OIICHUBATh PUOOPETEHHBIH OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3UKE B MMPAKTHUYECKYIO 00JIACTh KU3HECSITCILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIC WJICH, NPEIJIaraTh OPUTHHAIBHBIC IMOAXOJbI M PEIICHUS; CTaBUTh NPOOJEMBbI M 3a/ayH,
JIOITYCKAIOIINE albTePHATHBHEIC PEIICHUS.

Paboma c ungpopmayueii:

BJIQJICTh HaBBIKAMU TIOJNYYCHUS HWHPOpMaIMu (U3NISCKOTO COJEpKAHUS W3 HCTOYHHMKOB PAa3HBIX THIIOB,
CaMOCTOSITEIBHO OCYIIECTBIATh MOMCK, aHAJN3, CUCTEMATHU3ALMI0 U UHTEPIPETAIMI0 WH(GOPMAIMK Pa3IUIHbBIX
BUJIOB U (hOpM TIPEICTABIICHUSI,

CO3/IaBaTh TEKCThl (PU3MUYECKOTO COJCPKAHUS B PA3NIUYHBIX (QopMaTax ¢ yd€TOM Ha3HA4eHHUs WHPOPMALUH U
[ENICBOW ayJUTOPHH, BHIOUPAs ONTUMAITLHYIO (POPMY MPECTABICHUS U BU3yaIH3aIlNH;

OLICHUBATH JIOCTOBEPHOCTH HH(POPMAITUH;

WCTIONIb30BaTh CPENCTBA WH()OPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX M OPraHW3AIlMOHHBIX 3a7]ad C COONIOJCHWEM TpeOOBaHUA 3PrOHOMHKH, TEXHHUKH
0€30MacHOCTH, THUTHEHBI, PECypCcOCOCpPEeKEHUs, IPABOBBIX W ITUYCCKUX HOPM, HOPM HH(POPMAI[HOHHON
0e30MmacHOCTH.

YHuBepcajibHble KOMMYHUKATHBHBbIE 1€ CTBUSA

Obwenue:

OCYIIECTBISITh KOMMYHHKAIINY Ha YPOKaX (PH3UKHU ¥ BO BHEYPOUHOH JIEATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOHPIMKTHBIX CUTYAIi U CMATYaTh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCITOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoemecmHuas 0essmenibHOCMb:

B TMPOILIECCE BBHIMOJHEHUS Ha YypoKax (HU3MKU YUYSCHHUYECKOTO JKCICPUMEHTA, YUEOHBIX HCCIICIOBAHMIA,
BBITIOJIHCHUS UCCIIEZI0BATENBCKUX U MPOSKTHBIX PAa0OT BO BHEYPOUHOU JEATCIILHOCTH;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHON W WHAWBUyaTbHON paOOTHI;

BEIOMpaTh TEMAaTUKy W METOJIbI COBMECTHBIX JIEHCTBHIA ¢ yU4€TOM OONIMX WHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO
YjIeHa KOJIJIEKTHBA;

MIPUHUMATH 1IeJId COBMECTHOU JESITeTbHOCTH, OPraHU30BhIBATh 1 KOOPIUHHUPOBATH JEHCTBHSA O €€ JOCTHKEHUIO:
COCTaBIISITh IUIAH JIEHCTBHIA, pACIIpENesITh POJIM C y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOH pabOThI;

OTICHUBATh KA4ECTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHKA KOMaHABI B OOIIMI pe3ysbTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

mpejiaraTh HOBBIE TPOEKTHI, OIEHUBaTh WJEU C TO3UIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOU
3HAYMMOCTH;

OCYITIECTBIIATh TO3UTHUBHOE CTPATETHYECKOE IOBE/ICHWE B PA3IUYHBIX CHUTYalMSIX, MPOSBIATH TBOPYECTBO H
BOOOpayKeHHE, ObITh MHUIIHATHBHBIM.

YHuBepcaibHbIe peryJsiTUBHbIE 1eiCTBUSA

Camoopzanuzayusn:

CaMOCTOSITEIIPHO OCYIIECTBIISTh MO3HABATEIBHYIO NIESITEIBHOCTh B 00NMacTH (U3MKKM M aCTPOHOMHH, BBISBISTH
npo0JIeMbl, CTABUTH U (OPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETIBHO COCTaBJIATh IUIAH PEIIEHUs Ppacdy€THBIX M KauyeCTBEHHBIX 3aJad, IUIAH BBINOJIHEHUS
NPaKTUIECKOW PadOTHI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEATIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsM;



— pacImupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX TPEAOUYTCHUI;

— JenaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

— OIIEHWBATh NPUOOPETEHHBIN OTIBIT;

— cnoco0cTBOBaTh (POPMUPOBAHUIO W TIPOABICHUIO JPYAWIHUN B OONAacTH (DU3WKH, TIOCTOSIHHO TOBBIIIATH CBOU
00pa30BaTenbHBIN 1 KYJIBTYPHBIN YPOBEHB.

Camokonmpoinb:

— JaBaTh OIICHKY HOBBIM CHUTYAI[UsIM, BHOCUTHh KOPPEKTHBEI B ICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIbTATOB
EJISIM;

— BIIa/ICTh HABBIKAMHU I03HABATENILHONW peQIIEKCHH KaK OCO3HAHHUSI COBEPIIAEMBIX JACHCTBHH M MBICIUTEIBHBIX
NPOLIECCOB, UX PE3yJIbTaTOB M OCHOBAHHI; MCIOJIB30BaTh MPUEMBI pedIeKCHU AJsl OLIGHKU CUTYaluH, BBIOOpa
BEPHOTO PEIICHUS,;

— yMeTh OIICHWBaTh PUCKH U CBOCBPEMEHHO IMPHHUMAThH PCEIICHHS IO WX CHIDKCHUIO; MPHHUMATh MOTHUBBI U
apryMEHTHI JPYTUX TPH aHAIIN3E PE3yIbTaTOB ACSITEIbHOCTH.

Ilpunamue ceon u opyzux:

— TPUHUMATH ce0sl, TOHNMAsi CBOM HEJJOCTATKHU M IOCTOMHCTBA;

— TPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPH aHAIN3E PE3YIbTaTOB NEATEIbHOCTH;

— TPU3HABAThH CBOE MPABO U MPABO IPYTHUX HA OIIUOKH.

IHNPEIMETHBIE PE3YJIbTATHI

11 kiaace

B mporiecce u3yuenus kypea ¢puszuku 6a3oBoro ypoBHs B 11 kitacce yueHUK HAydUTCS:

— JIeMOHCTPHPOBAThH Ha MPUMEPAX PoJb U MECTO (PU3UKU B (POPMHUPOBAHNH COBPEMEHHOM HAYyYHOH KapTHHBI MHpA,
B Pa3BUTHH COBPEMEHHOH TEXHUKM M TEXHOJOTIHWH, B MPAKTHYECKON NEATENBHOCTH JIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3MUECKON KapTHHBI MUPA;

— Y4YUTHIBaTh TPAHUIIBI TPUMEHEHUS] U3YYCHHBIX (PU3UUECKUX MOJIENCH: TOUSUHBII SJICKTPUUECKUN 3apsi, saepHas
MO/IENTb aTOMa, HYKJIOHHAs! MOJIEIb aTOMHOTO siJpa TIPH pelieHur (pU3NYecKuX 3a/1a4; pacio3HaBaTh GU3NUECKIE
sBIeHUsT (MPOIleCChl) W OOBSCHATh HMX HA OCHOBE 3aKOHOB OJJIEKTPOJAWHAMHKH ¥ KBaHTOBOW (H3HKH:
JIEKTpUYECKas MPOBOAUMOCTb, TEMIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEMCTBHS TOKA, B3aUMOJEICTBHE
MarHuToB, 3JIEKTPOMArHuTHasI MHIYKIUS, AeWCTBUE MarHUTHOTO TOJIA Ha NMPOBOJAHUK C TOKOM M ABIKYIIUHCS
3apsijl, AJNEKTPOMATHUTHBIE KOJEOAHWS W BOJIHBL, MPSIMOJIMHEWHOE paclpoCTpaHEHUE CBETa, OTPaXKCHUE,
nperomiieHne, uHTepdepeHuns, Audpakuus W MOIApU3aLUs CBETa, AUCIEPCHA CBETa; (HOTORIEKTPHUUECKHUH
3¢ deKT, CcBETOBOE [aBlCHHE, BO3HUKHOBCHHME JMHEHYATOro CIEKTpa aroMa BOAOpPOJA, €CTECTBEHHAas H
MCKYCCTBEHHAs PaIHOAKTUBHOCTD;

— ONKCHIBaTh M3y4YEHHBIE CBOWCTBAa BeLIECTBA (AJIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHE, BIIEKTPHUYECKYIO
INPOBOAMMOCTb PA3IMYHBIX CPE) U AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCTIOIB3YS (PU3MUECKUE BETUUUHBI:
JNEKTPUYECKUM 3apsil, CHJIa TOKa, JJIEKTPUUYECKOE HANpsKEHHE, 3IEKTPUYECKOE CONpPOTUBIEHHE, Pa3HOCTh
norernuanos, D/IC, pabora Toka, HHAYKIUS MarHUTHOTO TOJs, cuiia AMmrepa, cuia JlopeHia, HHIyKTUBHOCTD
KaTyIIKH, SHEPTUS JIEKTPUIECKOTO ¥ MAarHUTHOTO TIOJIEH, TIEPHOJ] M 4acTOTa KoeOaTeTsHOr0 KOHTYpa, 3apsd u
CHJIa TOKa TApPMOHHYECKUX JIEKTPOMAarHUTHBIX KoeOaHui, POKycHOe pacCcTOSHUE M ONTHYECKas CUiia JIMH3BIL
NPy OINUCAHWW TIPAaBUIBHO TPAKTOBAaTh (U3MUYECKHH CMBICI HCTIOJNB3YEMbBIX BEJIWYHMH, WX OOO3HAYEHWS U
€/IMHUIIBI; YKa3bIBaTh QOPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PH3MYECKYIO BETUUMHY C JPYTUMH BEJINIHHAMY;

— ONKCHIBaTh HM3YYECHHBIC KBAaHTOBBIC SIBICHHS M MPOLECCHL, HCIONb3ySd (U3NYECKUE BEIMYUHBI: CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPrus M MUMIYNbC (HOTOHA, MEpUOJ MOodypachasia,
9HEPrusl CBSA3M ATOMHBIX S7ep; HPU OIMCAHWU NPABHIBHO TPAKTOBAaTh (U3MUECKHH CMBICI HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U €AMHMIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3MUECKYIO BEJIMUUHY C
JPYTUMH BEIUYMHAMH, BBIYUCISTD 3HAaU€HHE (PU3NUECKON BEIIMUHHBL;



— aHANM3WUPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, UCIONB3Ys (PU3NYecKHue 3aKOHBI W MPUHIMITLL 3aKoH OMa,
3aKOHBI TIOCJICAOBATEIHLHOTO W TApaIUICTHbHOTO COCIMHEHUS] MPOBOJHHUKOB, 3akoH JIxoyns—IJleHna, 3akoH
ANIEKTPOMArHUTHOW WHIYKIIMH, 32KOH NMPSIMOJMHEHHOTO PaCIPOCTPaHEHHS CBETA, 3aKOH OTPKEHHS CBETA, 3aKOH
MPEJIOMJICHUS. CBETa; 3aKOH COXPAHCHUS DJHEPIUM, 3aKOH COXPAHCHUS WMITYJIbCca, 3aKOH COXPaHCHUs
JNEKTPUYECKOTO 3apsAfa, 3aKOH COXpaHEHHUs MacCOBOTO YHMCHA, TOCTynaThl bopa, 3aKkoH paauoaKkTUBHOTO
pacraja; mpu 3TOM pa3linyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €M0 MaTEMAaTUUECKOE BHIPAKCHUE U YCIIOBUS
(TpaHuIIBI, 00JIACTH) TPUMEHUMOCTH;

— OMNpeAensaTh HANPABICHUE BEKTOpPA WHAYKIIMM MAarHUTHOTO MMOJIS MPOBOJHHMKA C TOKOM, CHJIBI AMIIEpa U CHJIBI
Jlopenua;

— CTPOUTH U ONKCHIBATH H300pakeHUE, CO3/]aBaeMOe TNTOCKHM 3epKajioM, TOHKO# JIHH3011;

— BBINIOJHATH SKCIEPUMEHTBI TI0 HCCIICAOBAHNUIO PU3HUYECKHUX SBICHUI M MPOIIECCOB C UCTIONB30BAaHUEM MPSIMBIX U
KOCBEHHBIX W3MEPEHH: TpHU 3TOM (PopMynHpoBaTh HpodiemMy/3amady M THIOTe3y y4eOHOTO JKCIIePUMEHTa;
coOHMpaTh yCTAaHOBKY M3 MPEIIONKESHHOTO 000PYI0BAHHUS; IPOBOJAUTE OMBIT U (POPMYIUPOBATH BHIBOJIBI,

— OCYHICCTBJIATL IMPAMBIC U KOCBCHHBIC U3MCPCHUS (I)I/BI/I‘-IGCKI/IX BCJIMYMUH, IIPpHU 23TOM BI)I6I/IpaTb OIITUMAIbHBINA
Croco0 M3MEPEHHMS U UCTIONIB30BaTh U3BECTHBIC METO/IBI OLICHKH MTOTPEITHOCTEH U3MEPEHHIA;

— HCCJIea0BaTh 3aBUCUMOCTHU (I)I/I?,I/I‘IGCKI/IX BCJIMUMH C HCIOJIb30BAHUEM IIPAMBIX I/I3M€p€HI/II>i$ npu 3TOM
KOHCTPYHMPOBaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThI MOJTYYCHHON 3aBUCUMOCTH (DM3MUECKUX BEIHYUH B BHUJIC
TaOMUII ¥ rpa)MKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUS;

— cobmronaTh nmpaBuia 0e30MacHOro TpyAa MpH NPOBEICHUN HMCCICAOBAHWNA B paMKax y4yeOHOTO 3KCIIEPUMEHTa,
yueOHO-UCCIIEIOBATENbCKOM U TMPOEKTHON JEATENbHOCTH C HCHOJIb30BAHMEM HM3MEPHUTENBHBIX YCTPONCTB H
nabopaTopHOro 000PyAOBaHNUS,

— pemaTth pacu€THBIC 3aJaYd C SIBHO 33JaHHOW (DU3UYECKOW MOJENBIO, UCMONb3ys (PH3MYECKHE 3aKOHBI U
NPUHIMITBI, HA OCHOBE aHAllW3a YCIOBHS 33Ja4ll BLIOUpPATh (HU3UYECKYI0 MOJIENb, BBLICHATH (HHU3HUCCKHE
BENMYMHBI W (HOPMYJIbI, HEOOXOAMMBbIC Ui €€ peIleHHs, MPOBOJUTH pacyéThl M OICHWBATh PEATLHOCTD
MOJIyYEHHOT'O 3HAYCHUS (DU3UYCCKON BETUUNHBL;

— pelaTh KauyeCTBEHHbBIC 3a/1a4U: BBICTPAWBATh JOTMUYECKH HEMPOTHBOPCUUBYIO IEMOYKY PACCYXKICHHUN C OMOPOH
Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SABIICHUS;

— HCIONB30BaTh MpPU PEHICHUU Y4YeOHBIX 3a7a4 COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJOTHH JUIS TOHMCKA,
CTPYKTYPUPOBAHHUS, WHTEPIPETANMU W TPEACTABICHUS Yyd4eOHOW U HAYYHO-NIOMYJAPHON WHpOpManny,
MOJYYEeHHOH M3 Pa3iMYHBbIX MCTOYHHKOB; KPUTHUYECKH aHAJIM3MPOBATh MOJTy4aeMyl HH()OpMAIHIO; OOBSCHSITH
NPUHIMIBL JSHCTBHS MAaIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWMCTB; pa3inyaTh YCIOBUS HX 0€30MacHOro
UCIIOJIb30BaHHUS B MIOBCETHEBHOM KHU3HH;

— MPHUBOAMTH MPHMEpPHI BKJIAJa POCCHHCKUX M 3apyOEKHBIX YUYEHBIX-(H3HKOB B pa3BUTHE HAayKH, OOBSICHEHHE
MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUH;

— MHCIIOJIE30BaTh TCOPETUUCCKUC 3HAHUSA T10 (l)I/ISI/IKe B HOBCCI[HCBHOﬁ KHU3HU 1A oOecrieueHust 6630HaCHOCTI/I nmpu
oOpamieHun ¢ mpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH, JJIsI COXPAHEHHs 3JI0OPOBbS W COOIIOJCHUS HOPM
9KOJIOTMYECKOT0 MOBEICHNS B OKPYXKAOIIEH cpene;

— paboTath B TPYIIIE C BRITIOTHEHUEM PA3IMYHBIX COIMAILHBIX POJIEH, MIIaHUPOBATh PadOTY TPYIIIBI, PAIIMOHAIEHO
pacnpenensTs 00sS3aHHOCTH ¥ IDIAHUPOBATH ACSITEILHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJICKBATHO OIEHUBAThH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYTIIHI B PEIIEHNE PacCMaTPUBAEMON TTPOOIEMBI.

COJAEP)KAHME YYEBHOI'O ITPEJIMETA «®U3UKA» (BASOBI)II71 YPOBEHDb)
11 xaace
PA3OEN 4. ANNIEKTPOONHAMUKA

Tema 3. MaruuTHoe noJie. JIeKTPOMArHUTHAsA MHIYKIUS

ITocrosHHble MarHuThl. B3auMojelCTBUE TOCTOSIHHBIX MarHuToB. MarHutHoe moJie. BekTop MarHUTHOM
uaaykuuu. [lpunnun cynepnozunmu. Jluauun marautHoM umHAyKud. KapTuHa ITuHUNA MarHUTHOM MHIYKUIUU TOJIA
IMOCTOSIHHBIX MAarHUTOB.



MarsauTtHoOe 1ojie MPOBOAHHUKA C TOKOM. KapTwHa JTUHHIA OIS ATUHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO
KOJIBIIEBOTO TIPOBOTHUKA, KATYIIKH ¢ TOKOM. OmbIT DpcTtena. BzanMoaelicTBre TPOBOJHIKOB C TOKOM.
Cuna Amriepa, e€ MOAyJb U HallpaBJeHHE.
Cuna Jlopenua, e€ Moaynp U HampaBiieHUe. [[BI)KEHUE 3apsyKEHHON YacTHUIIBI B OAHOPOAHOM MAarHUTHOM TOJE€.
Pabota cuiel Jlopenma.
SBnenve siexTpoMarHUTHONM WHAyKOuU. [loTok Bekropa MmarautHOW wHAYKIuH. DAC wHAyKUMA. 3akoH
3NEKTpPOMarHuTHON HHIyKIu Papanes.
Buxpepoe anextpuueckoe mone. D/C WHAYKIMH B MPOBOJHUKE, JBIKYIIEMCS MOCTYMATEIbHO B OJHOPOTHOM
MarHATHOM IIOJIE.
IIpaBuno Jlenna.
WnayktuBHOCTS. SIBNeHne caMmonHayKiuu. J1C caMOMHAYKIUY.
OHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.
OneKTpoMarHuTHOE ToJe.
Texnuueckue ycmpoticmeéa U npaKmuyeckoe npuMeHeHue: TIOCTOSHHbIE MAarHUThl, 3JEKTPOMAarHUTHI,
AIIEKTPOJIBUTATENH, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIl, HHIYKIIMOHHAS 11eYb.
Hemoncmpayuu
OTKJIOHEHUE 3JEKTPOHHOI'O Iy4YKa MAarHUTHBIM T1OJIEM.
JIvHIM MarHUTHOTO TIOJISA.
BzaumopeiicTBue AByX IPOBOAHUKOB C TOKOM.
Cuna Amriepa.
HeiictBue cunbl JIopeHia Ha HOHBI JIEKTPOJIUTA.
SIBneHue 3MEeKTPOMarHuTHON MHAYKLIMH.
IIpaBuno Jlenna.
3aBucumocTs /J]C HHAYKINU OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO MOTOKA.
. SIBmeHue caMOMHIYKITHH.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol
1. V3yyeHuwe MarHUTHOTO TOJI IPOBOIHUKA C TOKOM.
2. Hccnenosanue aelcTBHS OCTOSHHOTO MarHUTA HA PaMKY C TOKOM.
3. HccnenoBaHue sSBIEHUS AIIEKTPOMATHUTHOW WHAYKIINH.

©oNogk~wdhE

PASOEN 5. KONEBAHWA 1 BOJTHbI
Tema 1. Mexanuueckue 4 3JIeKTPOMArHUTHBIE KOJIeOaHUS

KonebarenpHas cuctema. CBoOOHBIE MexaHW4ecKue KoeOanus. ['apmonnueckue konebanwus. [lepron, yactora,
amruutyna u (asza xonebanumit. [lpyXKWUHHBIH MasSTHUK. MaTeMaTHYeCKUl MasTHUK. YpaBHEHHE TapMOHUYECKUX
koseOanuii. Kunemarnyeckoe M JTMHAMHUYECKOE ONMMCAHUE KOJIeOATEeIbHOrO JBUXKEHMs. [IpeBpailieHue SHEPruu Mpu
rapMOHHYECKUX KoJieOaHusX. CBS3b aMIUIMTYIbI KOJEOAHWH WCXOJHOHN BEIMYHMHBI C aMILTUTYIaMH KoleOaHuh eg
CKOPOCTH U YCKOPCHUS.

KonebarenbHbiii KOHTYp. CBOOOHBIC 3JICKTPOMArHUTHBIC KOJICOAHHMS B HIICAIBHOM KOJIeOaTeIbHOM KOHTYPE.
AHanorusi Mexay MEXaHUYEeCKHMMH W 3JIEKTPOMArHUTHBIMU KosieOanmsmu. @opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJCAILHOM KOJIe0aTeIbHOM KOHTYPE.

BriHyxneHHbpIe MexaHmdeckue Kojebanrs. PezoHanc. BeIHYXI€HHBIE JIEKTPOMarHUTHBIE KOJICOaHN.

[Tepemennsbiii Tok. CHHyCOMIAIbHBIM MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JIEUCTBYIOLIEE 3HAYCHUE CUIIbI TOKA U HANIPSDKCHMUSL.

Tpanchopmatop. [Ipou3BoacTBO, Nepeaada U NOTPEOICHHUE AMEKTPUIESCKON SHEPTUU. DKOJIOTHISCKHE PUCKU TIPU
MIPOU3BOJICTBE IEKTpodHepTrun. Ky bTypa UCTIONB30BaHMSI SJICKTPOIHEPTHH B IIOBCETHEBHOMN YKU3HHU.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue. dEKTPUIECKUN 3BOHOK, TeHEpaTOp MEPEMEHHOr0 TOKa,
JIUHUY JICKTpoIepeiad.

Hemoncmpayuu

1. HccnemoBaHue mapaMeTpoB KOeOaTeIbHOW CUCTEMBI (IPY>KUHHBIA WM MaTEMaTHYCCKUN MASTHUK).

2. Habmogenue 3atyxaromux KoaeOaHH.



HccnmenoBanne CBOWCTB BRIHYKICHHBIX KOJICOAHMIA.

Hab6monenue pe3onanca.

CBOOOHBIC AJICKTPOMArHUTHBIC KOJICOAHUS.

OcniorpaMMel (3aBUCUMOCTH CHITBI TOKA M HANIPSDKEHYS OT BPEMEHH) JUTS DJICKTPOMArHUTHBIX KOJICOaHHH.

Pe3onanc mpu mocieoBaTenbHOM COEAMHEHNH PE3UCTOPa, KATYIIKH HHAYKTUBHOCTH U KOHIEHCATOPA.

Mopnens TUHUH AJIEKTPOTIepeIadm.

y YyeHuuecKuil IKcnepumMenm, 1a00pamopHvie padomul

1. HccnemoBaHme 3aBHCHMOCTH TepHOja KojeOaHWMI MaTeMaTHYecKOoro MasTHHKa OT TapaMeTpoB
KOJIe0aTeIbHOW CHCTEMBI.

2. HccrnenoBanue MEpEeMEHHOrO TOKa B IEMH W3 MOCIEAOBATENIBHO COCAMHEHHBIX KOHJICHCATOPA, KATYIIKH U

JIAMTIOYKH.

O N AW

Tema 2. Mexann4yeckue u 3JIeKTPOMarHUTHbIE BOJTHBI

MexaHndyeckue BONHBI, yclnoBHs pacnpocTtpaHeHus. Ilepron. CkopocTs pacnpOCTpaHEHMs W JUIMHA BOJIHEIL.
[MTonepeunsie u npoaonbHbIE BOIHBL. MHTEpdepenys n nndpakums MeXaHnIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS M3JIyYEHUS IEKTPOMATHUTHBIX BOJH. B3anMHas opueHTanusa BeKTopoB E,
B, v B anexTtpoMaruutHoi BoiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpaK€HHE, MpEIOMIIEHHE, MOJsIpUu3aus,
mudpaxiyst, uaTepdepenipst. CKopocTh 3JeKTPOMAarHUTHBIX BOJIH.

[Ikana 3meKTpoMarHuTHBIX BOJH. IIpuMeHeHne 3/1eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMIIBI paiuOCBs3U U TeNeBUAEHUA. Pannonokanus.

ONeKTpoMarHuTHOE 3arpsA3HEHUE OKPY KaIOIIel CpeIbl.

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHexue: My3bIKaIbHBIE HWHCTPYMEHTHI, YIbTPa3ByKOBas
JUAarHOCTHKA B TEXHUKE U MEAMLIMHE, Paaap, PaqHONpUEMHUK, TEIEBU30D, aHTeHHA, Tenedon, CBY-neds.

Hemoncmpayuu
O06pa3oBaHue U pacIpOCTPaHEHUE MTONEPEYHBIX U IPOAOJIBHBIX BOJIH.
Konebmromeecs Te10 Kak HCTOUYHUK 3BYKA.
HabnroneHue oTpaxeHUs! ¥ IPEITOMIICHHSI MEXaHMYECKHX BOJIH.
Hab6nronenue unrepdepeHnn u tudpakiini MEXaHUIECKUX BOJIH.
Habmtonenue cBs31 TpOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUIUTYAOH U 4acTOTOH KojeOaHUH.
HccnenoBanne CBOMCTB DJEKTPOMATHWUTHBIX BOJH: OTpa)KCHUE, MpEIOMIICHHE, MOJSpU3anus, TUQpaKius,
uHTEepQEpeHIIUS.

IZECHENC RN .

Tema 3. OnTHKa

l'eomerpuueckas ontuka. [IpaMonanHeiiHOe pacIpOCTpaHEHHE CBETa B OJHOPOAHOM cpene. JIyu cBera.

Otpaxxenue cBera. 3aKoH oTpaxkeHus cBera. [locTpoeHne n300pakeHHH B MIIOCKOM 3epKalle.

[Ipenomiienue ceera. 3akoH IpenoMiieHHs cBeTa. AOCOTIOTHBIN MOKazaTenb mpenomiieHus. [loTHoe BHyTpeHHEe
oTpaxkeHue. [IpenenapHplid yroa moJIHOro BHYTPEHHETO OTPaKSHHUSL.

Hucniepcus cBeta. CloxkHBIN cocTas Oenoro cBera. L[BeT.

Cobupatomme u paccenBaroniue JUH3BL. ToHKas nuH3a. DOKYCHOE PACCTOSIHME M ONTHYECKas CHjla TOHKOU
nuH3bl. [locTpoenne n3o0paxkeHnii B COOMPAIOLINX U paccenBaromnX JuH3ax. Gopmyia TOHKOHN JTHH3EL. Y BEIUYCHUE,
JlaBaeMoe JTUH30H.

IIpenens NpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE UCTOYHHMKH. Y CIOBHS HAOJIOJIEHUS MaKCUMYMOB U
MUHUMYMOB B HHTEP(EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Hudpaxnus ceera. dudpaximonnas pemérka. YciaoBue HAONIOJCHUS TIIABHBIX MaKCUMyMOB IIPH TaJICHUM
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIINOHHYIO PEHIETKY.

[Monspuzanus ceera.

Texnuueckue ycmpoiicmea u npaxkmuyeckoe npumeHerue: O4KH, JIyma, (oroammnapar, MPOeKIHOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOISIPOH/.

Hemoncmpayuu

1. TpsMonuHelHOE pacpoCTpaHEHNE, OTPaKEHHE U MpeJoMieHHe cBeTa. OnTHYecKue MpuOOpEI.



TlonHoe BHyTpeHHee oTpaxeHrne. Mojienb CBETOBO/IA.
HccnenoBanue CBOMCTB H300payKCHHIA B JIMH3AX.
Mopenu MUKpPOCKOIIa, TeJIECKOIIA.,
HaGmronenue unrepdepeHmu creta.
Hab6monenune nudpakim cBera.
Hab6monenune nucrepcuu cBeTa.

[TomyueHue criekTpa ¢ TOMOIIBIO TPU3MBIL.
[Tomydenue criekTpa ¢ MOMOIIBbI0 TU(DPAKITHOHHON PEIIETKH.
10 Hab6monenue nonspu3aiiy cBeTa.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomor
1. H3mepeHue mokaszareis MPEIOMIICHUS CTEKIIA.
2. HccnenoBanue CBONMCTB H300PaKCHUM B JIMH3AX.
3. HaOmoneHue nqucnepcuu cBeTa.

©oNoTO~wh

PA3LEN 6. OCHOBbI CMELMANBHOW TEOPU OTHOCUTENBHOCTW

['panuIsl NpUMEHNMOCTH KJlacCMUecKoil MexaHMkH. [locTymaTel TeOpUM OTHOCHTEIBHOCTH: MHBAPHAHTHOCTH
MOZYJSl CKOPOCTH CBETAa B BAKyyMe, IPUHUUI OTHOCUTENBHOCTH DUHINTEHHA.

OTHOCHUTENIFHOCTh OIHOBPEMEHHOCTH. 3aMeIJICHE BPEMEHHU U COKPAILECHHUE JAJIMHBI.

DHEprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIBI.

CBsI13b Macchl ¢ SHEPrUel 1 UMITYJILCOM CBOOOHOM YacTHIIBI. DHEPTHs OKOSI CBOOOTHON YaCTHIIBI.

PASOEJN 7. KBAHTOBAA ®U3UNKA

Tema 1. Jj1eMeHTbI KBAHTOBOH ONTHKH

®otonbl. Dopmyna [1nanka cBsi3u 3Heprun (HOTOHA C €r0 YACTOTON. JHEPTH U UMITYJIbC (POTOHA.

OtkpeiTue u uccienosanue ¢orodpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTtosddekra. YpaBHeHHE
OiiHmrelina as porodddexra. «KpacHas rpanuna» Gortosddekra.

Hasnenue ceeta. OnbiTel [1. H. JIeGenena.

Texnuueckue ycmpoiicmeéa u npaxkmuueckoe npumenenue: (POTOdIEMEHT, (HOTONATUMK, COJHEUHas OaTapes,
CBETOAMOI.

Hemoncmpayuu
®Doto3ddeKT Ha yCTaHOBKE C IMHKOBOW TIACTUHOM.
HUccnenopanne 3akoHOB BHenTHero (poTodddekra.
Ceeroauon.
ConneuHnas Oatapes.

el N S

Tema 2. CTpoeHue aToma

Mopens aroma Tomcona. Ombitel Pesepdopma mo paccesauto o-uacturl. IlmanerapHas Mojenb aroma.
[ocrynater bopa. M3nyuenne u norsiomeHne (OTOHOB IPH MEPEXOJE aTOMa C OJHOTO YPOBHS 3HEPTHH Ha JIPYToH.
JluneiiuaTeie ciekTpel. CHIEKTp ypOBHEH SHEPTUN aTOMa BOAOPOA.

JlanpHeiimee pa3BuTHE KBaHTOBOW Teopuu B Tpynax . lllp&muarepa m B. I'eiizenbepra. BomHOBBIE CBOWMCTBA
yactull. BonHsl ne bpoiins. KopnyckynspHo-BonHOBOH AyannsM. JJudpakius 31eKTpoHOB Ha KpHCTAILIAX.

CrnoHTaHHOE W BBIHYKJICHHOE W3TY4YEHUs. Y CTPOHCTBO U NPpUHYUn pabomol iasepa.

Texnuueckue yCTpOWCTBA W TPAKTUYECKOE NPHUMEHEHHE: CHEKTPAIBbHBIA aHaau3 (CIEKTPOCKOM), Jasep,
KBAaHTOBBI KOMIIBIOTED.

Hemoncmpayuu

1. Mogens omnbita Pesepdopa.

2. OmpejeneHue IJIMHBI BOJTHBI Jla3epa.



3. HaOmroneHue TMHEHYATHIX CIICKTPOB U3IYUCHHUS.
4, Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomor
1. HaGnroneHue JIMHEHYaToro CreKTpa.

Tema 3. AToMHOe sIAPO

OKCIIEPUMEHTHI, TOKA3BIBAIOIINE CIIOKHOCTh CTpOeHUS sapa. OTKphITHE pagroakTUBHOCTH. OmbITE Pesepdopaa
[0 OIPEIENICHUIO COCTaBa PAaJUOAKTHUBHOTO wu3nydeHus. CpoiictBa anbda-, Oera-, ramMma-u3nydeHus. BiusHue
PaavOaKTUBHOCTH Ha KUBBIE OPraHU3MBI.

OtkpeiTHE TIPOTOHA W HeWTpona. Hykionnas mopens siapa IeiisenOepra—LlBanenko. 3apsin simpa. MaccoBoe
qucno sapa. M30Tonsl.

Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amma-uznydenue. 3aKOH pPaIuOAKTUBHOTO
pacnana.

DHeprus CBsA3M HYKIOHOB B siipe. SnepHble cuibl. Jledekt maccsl siapa.

SnepHble peakiuu. [lenenue u cUHTE3 I€p.

SAnepusiii peaktop. Tepmosinepusbiii cuaTe3. [IpobaeMbl 1 MePCeKTUBBI SACPHON IHEPTEeTHKH. DKOIOTUYSCKUE
ACIEKTHI AAEPHON DHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo 16l HAOMIOJCHUS U PETUCTPAIIMH YJIEMEHTAPHBIX YACTHII.

dyHaaMeHTaNbHbBIC B3aUMOICHCTBUS. ENUHCTBO (hU3HUYECKOM KapTUHBI MUpa.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue. NO3UMETp, Kamepa BHiIbCOHa, sIEpHBIA peakTop,
aToMHast bombOa.

Hemoncmpayuu

1. CuéryMK HOHM3HUPYIOIIMX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. HWccnenoBanue TPeKOB YacTull (110 TOTOBBIM (hoTorpadusim).

PAOEN 8. ANEMEHTbI ACTPO®U3NKA

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipKue 3BE3/bI, IUTAHETHI, UX BUANMOE JIBHKECHUE.

Conneunas cuctema. IlmaneTsl 3eMHON rpymnmel. IIMaHETHI-TUTAHTBI M MX CIIyTHHKH, KapJIMKOBBIE IIIAHETHI.
Mausie Tena COTHEUHOM CUCTEMBI.

Connue, ¢portocdepa u armocdepa. ConHeuHass aKTUBHOCTb.

Uctounnk sHeprum ConHua u 3BE3n. BHyTpeHHee ctpoenune ConHua. YcmoBue paBHoBecuss B ComHIe.
Temmepartypa B rieHTpe Comnaia. [lepenoc sneprun u3 nenrpa Conarma. ComHedHbIE HEHTPHHO.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBeTUMOCTb, PauycC, TEMIIEpaTypa, UX B3auMOCBsA3b. [JuarpaMmma
«CTIEKTPAJIBHBIM KJJacC — CBETUMOCTb». 3BE3/ABI IJIABHOM MOCIENOBAaTENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY ISl 3BE3]T TIIaBHOW TOCIenoBaTeIbHOCTH. BHyTpeHHee cTtpoenne 3B€31. CoBpeMeHHBIE TPEACTaBICHHS
0 MIPOUCXOXKAEHUH ¥ 3Boonny ConHIa 1 3BE37. DTambl KU3HHU 3BE3 .

Muneunsiii Ilyte — Hama I'anaktuka. CriupanbsHas cTpykTypa ['amakTuku, pacnpeseneHue 3BE3[, ra3a u IbUIH.
[onoxenne u apwxenne Connua B ['anaktuke. Ilnockas u chepryeckas noacucteMs [ anakTuku.

Tunel ranaktuk. PaguoranakTuku v kBazapbl. UEpHbIE IBIPHI B SIAPAX TAJTAKTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon XaO0ma. PasOeranme ramaktuk. Bospact u pammyc Bcenennoi,
Teopus bonemioro B3peiBa. Mogens «ropsiueit Beenennoit». PenmukroBoe nznydenue.

Ponp actpoHoMuu B mo3HaHuH mpupoabl. Macmtabnas ctpykTypa BeenenHoit. MeraranakTika.

Yuenuueckue nabonwoenus

1. HaGmromeHust HEBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAaHHMEM KOMIBIOTEPHBIX MPHIOKEHUI ATl OlpeneseHus

MOJIO’KEHHUST HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3usi CeBEpHOTO MONMyIMapus U IPKUe
3BE3IBL
2. Habmopaeunus B Teneckon JlyHsl, maner, Muednoro [lyTu.



OBOBLWAKLEE NMOBTOPEHNE

Ponr ¢wm3ukm u acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJOTHYCCKOHM, CONMANBLHONM W ATHYECKOH cdepax
JIESTEIbHOCTH YeJIOBeKa; POk M MeCTO (PM3UKHM M aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA; POJb
(huszrueckoil Teopur B (OPMHUPOBAHHUH MPEACTABICHHUNA O (DU3MUECKOW KAapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI
MUpa B 00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHAN O MIPUPO/IE.

MEXIIPEJMETHBIE CBA3U1U

Uzyuenne kypca ¢usuku OazoBoro ypoBHS B 11 Kkjacce OCyIIeCTBIsSCTCS € YYETOM COAEpIKaTeNbHBIX
MECKIIPEAMETHBIX CBSI3EH C KypCaMu MaTCMAaTUKH, 6I/IOHOI‘I/II/I, XUMHH, reorpa(blxm N TEXHOJIOT'HH.

Mesrcnpeomemmusle NOHAMUSA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3HAHUA: SBICHUE, HayYHBIN
¢akt, rumoresa, (u3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOMIONEHHE, SKCIEPHUMEHT, MOIECTUPOBAHUE, MOJEIb,
U3MEpEeHHE.

Mamemamuka: pelieHWE CHUCTEMbl ypaBHEHUH. TpuUroHoMeTpuueckue (yHKLUHU: CHHYC, KOCHHYC, TaHICHC,
KOTAaHT'€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BekTopa M MX NpPOEKUUMH Ha OCH KOOPAMHAT, CJIOXKEHHE
BekTopoB. [lponsBoaHbie anemMeHTapHBIX (QyHKIMA. [Ipu3Haky MOMOOMS TPEyroJbHUKOB, ONpEACICHUE IJIOMIAIH
TUIOCKHUX (QUTYp U 00bEMa Tell.

bBuonozua: »>nexTpuuecKue SBICHUS B JKUBOM MNpHpoae, KojeOaTelnbHblE IBIDKEHHS B JKUBOM MpPUPOZE,
ONTUYECKUE SBJICHUS B )KUBOM MIPUPOJIE.

Xumusa: CTpPOEHUE aTOMa, KpPUCTAJUIMYECKas
KPUCTaJUIMYECKON PEIIETKH, CIIEKTPaIbHbIA aHATIU3.

T'eozpaghua: MarHuTHBIE MONMIOCAa 3€MIIM, 3QJIEKM MArHUTHBIX DPyZA, (OTOChEMKA 3EMHOM IOBEPXHOCTH,
IPECKA3aHUE 3eMIIETPSICEHUH.

Texnonozus: JIMHUM IIEKTpoOIIepead, TeHEpaTop NEPEMEHHOIO TOKa, 3JIEKTPOIBUIaTellb, MHIYKIUOHHAS [1€4Yb,
panap, paxuonpuéMHHK, TEIEeBU30p, aHTeHHa, TeaedoH, CBY-neub, NpoeKUNOHHBIN anmnapaT, BOJIOKOHHAs ONTHKA,
coJIHeYHas Oarapes..

TBEPABIX MEXaHM3Mbl  O0pa30BaHUsI

CTPYKTypa Tell,

TEMATHYECKOE INTAHUPOBAHUE

11 KJIIACC (68 1)

TemaTnueckmnii 0J10K, OcHoBHOe coep:kaHne OcHOBHBIE BUABI AeSITETbHOCTH DJIeKTPOHHbIE
TEMa y4yamuxcst (uudposbie)
o0pa3oBaTeJibHbIE
pecypcbl

PA3SJEJI 4. 9JIEKTPOJUHAMMUMKA (11 v)

MaruuTHoOe moJie.
JJ1eKTPOMATHUTHASA
uHaykous (11 1)

IlocTossHHBIC MarHUTHI.
B3auMoelicTBre NOCTOSIHHBIX
MarHuToB. MarauTHoe ImoJe.
BekTop MarHUTHON MHIYKIMH.
IIpunuun cynepno3uuuu. JInann
MarHuTHoM uHaAykiuu. Kapruna
JMHUN MarHUTHOW MHAYKIMH OISt
IMOCTOSIHHBIX MarHUTOB.
MaruauTHoe noJie MPOBOAHUKA C
TokoM. KapTrHa nuHuii nmosis

[IpoBenenue sKcriepUMEHTA:
M3ydeHNE MAarHUTHOTO TIOJIS
MIPOBOJTHUKA C TOKOM; HCCIICIOBAaHUE
JIEUCTBUS MOCTOSIHHOI'O MarHUTa Ha
paMKy ¢ TOKOM; HCCIICJIOBAHIE
SIBJICHHSI DJICKTPOMArHATHOM
nHAyKnuu. OObsICHEHHE OCHOBHBIX
MIPUHIIUATIOB JIEHCTBUI TEXHUYSCKUX
YCTPOMCTB, TAKUX KaK: MIOCTOSTHHBIC
MarHMThl, YIEKTPOMAarHHUTHI,




JUTMHHOTO MPSMOT0 MIPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO
MIPOBOTHUKA, KATYIIIKU C TOKOM.
OmnsiT Opcrena. Bzaumoneiicteue
MIPOBOTHUKOB ¢ TOKOM. Crita
Amrnepa, e€ MOyJb U
Hamnpasienue. Cuna Jlopenna, e
MOJYJIb U HampaBiieHue. J[Brxenue
3apsKEHHOW YacTHUIIbI B
OJIHOPOJTHOM MarHUTHOM TIOJIE.
PaGota cuinet Jlopenna. SIBnenue
AIIEKTPOMArHUTHON HHIYKIIHU.
TToTok BekTOpa MarHUTHOU
uaaykiuu. DJC uaaykiun. 3akoH
AIEKTPOMATHUTHON WHIYKIIHH
®apanes. Buxpesoe
anekTpuaeckoe mose. IJC
WHAYKIWHU B IIPOBOTHUKE,
JBIOKYIIIEMCS TTOCTYTIATEIHHO B
OJTHOPOJTHOM MarHUTHOM TIOJIE.
[TpaBuio Jlenua. UHIyKTUBHOCTG.
SBnenue camonnaykuuu. JJC
CaMOWHIYKIIMHA. DHEPTHUS
MAarHUTHOTO TTOJISI KaTYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

AIIEKTPOIBUTATEINb, YCKOPUTEIN
3JIEMEHTaPHBIX YacTHll,
WHIyKIIMOHHAS 11e4b; U YCIOBHH MX
0e30MacHOro MpUMEHEHUs B
MPpaKTUYECKON KU3HU. Pelienne
pacu€THBIX 3a1a4 HA IPUMECHEHHE
¢dopmyn TeMbl «MarHuTHOE TOJIE.
DNeKTpOMarHuTHAS! HHIYKLUS.
Pemenune kauecTBEHHBIX 337124 C
OTIOpOii Ha N3YyUCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHE
ABJICHUS TeMBbI «MarHuTHOE IoJIe.
OJNEeKTPOMarHuTHAs UHIYKLIUS.
OnpenesneHre HaNpaBIeHUs] BEKTOpa
MHIYKIUHA MarHUTHOTO TOJIS
MIPOBOJHMKA C TOKOM, CHJIBI AMIepa
u cunsl JIopenua. PaciosnaBanue
(u3NUECKUX SBICHUH B yICOHBIX
OTIBITAX U OKPY’KAIOLICH >KU3HU:
B3aMMOJCHCTBHEC MarHUTOB,
AIIEKTPOMArHUTHAS] MHAYKIHS,
JeficTBUE MAarHUTHOTO MOJISI Ha
MPOBOJHMK C TOKOM U JIBIDKYILLIMICS
3apsa. AHaJIN3 ANEKTPOMAarHUTHBIX
SIBJICHUH C UCIIOJIb30BAaHUEM 3aKOHA
3JIEKTPOMAarHUTHON MHIYKLIUH.
OnucaHue 3y4yeHHbIX CBOICTB
BEIIECTB U 3JIEKTPOMArHUTHBIX
SIBJICHUH C UCIIOJIb30BaHUEM
(U3NYECKUX BEIMYMH: HHIYKIHSI
MarHuTHOTO MOJIs, criia Amrepa,
cuia JlopeHua, HHIyKTUBHOCTh
KaTYLIKH, YHEPTUsl IEKTPUIECKOTO U
MarHUTHOTO TOJIEH

PA3JEJ 5. KOJIEGBAHUSA U BOJIHBI (34 1)

Mexanuueckue u
3JIEKTPOMATrHUTHBIE
KkoJieoanus (14 4)

KonebarensHas cucrema.
CB00OOTHBIE MEXaHUYECKHE
kosiebanus. ['apMoHnueckue
kosiebanus. [lepuon, gacrora,
amruTyaa u ¢asa KoneOaHH.
IIpy>XMHHBII MasTHUK.
Marematuueckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
koneOanuii. KunemaTtuaeckoe u
JTUHAMHYECKOE ONMCAaHNe
K0JIe0aTEILHOTO IBUKEHHUSL.
IIpeBparienue s3Hepruu npu
TapMOHUYECKUX KOJIECOaHUSIX.
CBsI3b aMIUTUTY 1Bl KOJTeOaHuit
HCXOJIHOM BEJIMYUHEI C
aMITTUTyIaMU KoJleOanwmii eé
CKOPOCTH U YCKOPEHHSI.
KonebaTenbHbIN KOHTYP.

[IpoBenenue skcriepruMeHTa:
WCCIIEIOBAHNE 3aBUCUMOCTH
nepuoia Kojaebanmii
MaTEeMaTHYECKOTO MasTHUKA OT
MapaMeTpoB KoyedaTeIbHON
CHUCTEMBI; UCCIICIOBAHHUE
TMEPEMECHHOI'O TOKA B IICIIN U3
MOCIIEI0BATENIEHO COSTMHEHHBIX
KOHJICHCATOpa, KATYIIKH
namM1iouku. OOBICHEHHE OCHOBHBIX
MIPUHIIATIOB JIEHCTBUI TEXHUYECKUX
YCTPOWCTB, TAKUX KaK:
3JIEKTPUYECKUI 3BOHOK, FEHEPaTOP
MEPEMECHHOI'0 TOKA, TMHUHA
ANIEKTpOIIepeiay; U YCIOBUM UX
0e30macHOro MPUMEHCHHUS B
MPaKTUYECKON KU3HU. PelieHne
pacuETHBIX 3a/1a4 C SBHO 3aJIaHHOM




CBOOOTHBIC AIIEKTPOMATHUTHBIC
KoJie0aHUs B HICATHHOM
KOJIe0aTeIbHOM KOHTYPE.
AHanorust Mex 1y MEXaHU4IEeCKUMU
1 3JIEKTPOMArHATHBIMA
konebanusamu. @opmyrna TomcoHa.
3aKOH COXPAaHEHHUs SHEPTUU B
UjcaIbHOM KOJIeOaTeIIbHOM
KOHType. BeIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. BeinyxaeHHbie
AIIEKTPOMAarHUTHBIE KOJIEOaHMsI.
TlepemeHnHBI# TOK.
CuHyconIanbHbIN TIePEeMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JIEACTBYIOIIEE 3HAUYCHUE CUIIBI TOKA
u Hanpsbkerus. TpanchopmaTop.
IIpousBoacTBO, nepenaya u
notpebieHHe IEKTPUIECKON
SHEPTHUH. DKOJIOTHUECKHUE PUCKU
TIPH TTPOU3BOJICTBE
anektposHepruu. Kynprypa
HCIIOJIH30BAHUS DJICKTPOIHEPTHUH B
MTOBCEHEBHOM KU3HU

¢bu3nuecKoi MOAEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OMHCHIBAIOIINX
MEXaHHMUYECKHE U 3JIEeKTPOMAarHUTHBIC
koseOanus. OnucaHne N3y9eHHBIX
MEXaHMUYECKUX U JIEKTPOMArHUTHBIX
KoJIeOaHuil ¢ UCTIONB30BAHUEM
(U3NUECKUX BETUYNH: IEPUOJT 1
yacToTa KojaeOaHui, aMIUINTyAa U
¢aza xonebaHuH, 3apsa U CUIIa TOKA
TapMOHHYECKUX 3JIEKTPOMArHUTHBIX
kosiebanuil. Pemenne kauecTBEHHBIX
3a/1a4 C OMOPOX HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OMKCHIBAIOIINE MEXaHUYECKUE U
3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.
Pab6ota B rpynmax mnpu
IIJIaHUPOBAHUH, IIPOBCACHUU U
MHTEPIPETALNH PE3YIbTATOB
OIIBITOB, M aHAJIN3C JOIIOJITHUTCIbHBIX
WCTOYHUKOB WH(POPMALIUH IO TEME

Mexannueckue u
3JIEKTPOMATHUTHbIE
BOJIHBI (6 1)

MexaHnuecKre BOJIHbI, YCIOBUS
pacnipoctpanenus. [lepuo.
CKopocThb pacipoCTpaHeHus U
JutiHa BouiHEL [lomniepeunsie u
MPOJIOJIEHBIE BOJIHBL.
Wnrepdepennus u audpaxmms
MEXaHUYECKHX BOJH. 3BYK.
CxopocTb 3ByKa. ['poMKOCTB 3ByKa.
BricoTa Tona. TemOp 3ByKa.
ONeKTpOMarHuTHbIE BOJIHBL.
VYcioBus u3nydeHus
3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanus BeKTopoB E,
B, v B 31eKTpOMarHuTHOM BOJIHE.
CBolicTBa 37IEKTPOMarHUTHBIX
BOJIH: OTPaKE€HHUE, IPEIOMIICHHE,
MOJISPHU3AIHS, JUPPAKIHS
unTepdepenuus. CKopocTb
3JEKTPOMarHUTHHIX BONH. [1Ikara
3IEKTPOMArHUTHBIX BOJIH.
IIpumeHeHne 371eKTpOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY.
[IpuHIAIIEI pagroCBA3N U
TeneBuaeHus. Paguonokanus.
ONEeKTPOMarHuTHOE 3arps3HEHUE
OKpYKarolleu cpejibl

OObsicCHEeHHE OCHOBHBIX ITPUHIIATIOB
JIEHCTBUNA TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUM, TAKUX KaK:
MY3BIKAJIbHBIE MHCTPYMEHTHI,
YIIBTPa3ByKOBasi TUATHOCTHKA B
TEXHUKE U MEIUITMHE, pajap,
paaroONpUEMHUK, TEIEBU30D,
anTenHa, Tenedon, CBU-meun; u
yCIIOBHUI MX 0€301acHOro
IIPUMEHEHUS B IPAKTUYECKOMN
JKU3HU. Pemenne pacu€THpIX 1
KaueCTBEHHBIX 3aJ1a4 C OMOPO Ha
M3Y4YCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
pacrpocTpaHeHHUEe MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue nHOOPMAITHOHHBIX
TEXHOJIOTUH JUIsI IOUCKA,
CTPYKTYPHUPOBAHHUS, MHTEPIPETAIINH
Y TIpeICTaBIICHUS HH(OPMAIIIH TIPH
MOJITOTOBKE COOOIICHUN 00
HCIIOJIb30BAHUU 3JIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE. YUacTHE B
JIUCKyCCHH 00 3IIEKTPOMArHUTHOM
3arps3HEHUH OKPY>KAIOIIeH cpeapl.
Pabora B rpynmax mpu
TUTAaHUPOBAHWH, IPOBEICHUH U
WHTEPHPETALUU PE3YIHTATOB OMBITOB




Y aHaJIN3¢ JOTIOTHUTEILHBIX
VMCTOYHUKOB HH()OPMAITNH 110 TEME

Onruxka (14 4)

T'eomeTrpuueckas onTuka.
[IpssMomnuHEeHOE pacpoCTpaHEHNE
CBETa B OAHOPOJHOM cpene. JIyu
cBeta. OTpakeHHEe cBeTa. 3aKOH
oTpaxeHus ceeta. [loctpoenue
n300paXeHUH B IIIOCKOM 3epKaJe.
IIpenomnenne cBera. 3aKoH
TIpEIOMIICHUS CBETa. AOCONOTHBIN
nokasatespb npenomiuenus. [lomHoe
BHYTpPEHHEE OTpaKECHHE.
IIpenenbHbIA yroJ MOJIHOTO
BHYTPEHHETO OTPaKECHHUS.
Hucnepcus ceeta. CIOXKHBIN
coctaB Oemoro cBeTa. LIBer.
Cobupatonine 1 paccenBaronme
nuH3bl. ToHkas nuH3a. okycHoe
paccTosiHUe U ONTHYECKas Crja
TOHKOM nuH3bL [locTpoeHue
n300paXeHUH B COOMPAIOIINX U
pacceuBaroIUX JInH3aX. Popmyna
TOHKOM JIMH3EI. Y BEJTMUCHHE,
JaBaeMoe JIMH30U. IIpenensl
IMPUMCHUMOCTHU FCOMCTpH‘IGCKOfI
ontuku. BomHOBas onTHKa.
Wntepdepenius ceera.
KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HAOIIOICHHSI MAKCUMYMOB U
MHUHUMYMOB B
UHTEepPEPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOTEPEHTHBIX
nuctouHukoB. udpakuus cBera.
Jdudpaknronnas penrérka.
VYcnoBre HaOII0I€HNS TIaBHBIX
MaKCHMYyMOB TIPH TIQJICHUN
MOHOXPOMAaTHYECKOTO CBETa Ha
JTUQPaKIMOHHYIO PEIIETKY.
[onsipuzamus cBeta

[IpoBenenue 3KCrepUMeHTa:
HaOJroIeHNe AUCTICPCHH CBETA;
U3MepeHHe 0Ka3aTess
MPEIOMIICHHSI CTEKJIA; UCCIICAOBAaHNE
CBOWCTB M300pa’KeHHI B JINH3AX.
OO0BsicHEHHE OCHOBHBIX PUHIINUTIOB
JIEUCTBUMA TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHH, TAKUX KaK: OUKH, JIyIa,
¢oTroamnmnapar, NpOEKIXOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII,
BOJIOKOHHASI OITHKA,
TUQpaKIMOHHAs PEHIETKa,
MIOJISIPOUA; U YCIIOBHH UX
0e301macHOT0 MPUMEHEHUS B
MIPaKTUYECKOH XU3HU. Pelenne
pacu€THBIX 3aj1a4 C IBHO 3aJaHHOMN
(hU3IIECKOI MOJIEITBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOPMYJ TEOMETPUIECKON ONITHKH.
[TocTpoeHue u onucanue
n300pakeHus1, CO34aBacMOro
IIJIOCKUM 3€PKaJIOM, TOHKOM JINH30M.
PacnioznaBanue guznyeckux
SIBJICHUI B ONIBITAX U OKPY>KaroIIei
JKU3HU: NPSAMOJIMHENHOE
pacrnpocTpaHeHHe CBETa, OTPaKEeHNE,
npeoMIIeHHe, HHTepdepeHnus,
JUQPaKus U TOIApU3aLus CBeTa,
JIMCTIepCHs CBETa. AHAIN3
ONTUYECKUX SIBICHUM C
WCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO pacpOCTpaHEeHUs
CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEJIOMIICHHS CBETA.
OrnurcaHye ONTUYECKUX SBJIEHUHN C
WCTIOJIb30BaHHEM (PH3HUYECKHX
BENNYMH: (POKYCHOE PACCTOSHUE U
ONTHYECKAs CUJIA JIMH3BI

PA3JIEJI 6. OCHOBBI CHEIIMAJIBHOM

TEOPUU OTHOCUTEJIBHOCTHU (3 4)

OcuoBbl CTO (3 u)

I'paruIBl TPUMEHUMOCTH
KJIACCUYECKON MEXaHHKHU.
IToctynatel Teopun
OTHOCHUTEJIBHOCTH:
WHBapUaHTHOCTb MOJIYJISI CKOPOCTH
CBETa B BAKyyMe, IPUHILIMII
OTHOCHUTEIBLHOCTH DIHINTENHA.
OTHOCHUTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPALLEHUE JIJINHBI.
DHEeprus U UMITYJIbC CBOOOIHOM
yacTullbl. CBsI3b MAcChl C DHEPrUeit

Peltenye kaueCTBEHHBIX 3a4a4 C
OTIOPOH Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKUEC
sBiiennst 1mo teMe «Ocuosel CTOw.
Hcnonb3oBanue nHOOPMAITHOHHBIX
TEXHOJIOTHIA )1 ITIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TpeCcTaBieHUS HHOOPMAIIUH TTPH
MOJITOTOBKE COOOIICHUH 0 TpaHUIIaX
MPUMEHUMOCTH KIIACCHUYECKOM
MexaHUKH ¥ ocHoBax CTO




Y UMITYJIbCOM CBOOO/THOW YaCTHIIBI.
DHeprus MoKosi CBOOOTHOH
YACTHUIIBI

PA3JIEJI 7. KBAHTOBASA ®U3UKA (16 v)

JIeMEeHThI
KBAHTOBOH ONITHKH

(59

®otonsl. ®opmyna Ilnanka csa3u
SHeprud (POTOHA C €r0 YaCTOTOM.
DHeprus U UMITYJILC (POTOHA.
OTKpBITHE U UCCTIEAOBAHNE
dotoapdexra. OnwiTer A. I
CroneroBa. 3akoHbI poToaddekra.
YpaBHeHue DiiHIITEeHHA 115
dotordhdexra. «KpacHas rpaHuIa»
dotorddexra. JlaBmenue crera.
Ombrtel I1. H. JIeOenesa

OO0BsicHEHnE OCHOBHBIX PUHIIUIIOB
JIEUCTBUM TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: (JOTOIIEMEHT,
¢doromatumk, comHeuHas Oarapes,
CBETOAMO[; U YCIOBUM UX
0e30macHOro IPUMEHCHHUS B
MPaKTUYECKOW KU3HU. Pelenne
pacu€THBIX 3a1a4 C SBHO 3aJaHHOU
(hM3UIECKOH MOIEIIBIO C
HCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GOpMYJT KBAHTOBOH OTITHKH.
Pemenne kauecTBEHHBIX 3a1a4 C
OIOPOH Ha N3yYCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTU KBAaHTOBOW OINTHKH.
Pacnio3naBanwme (hrznyueckux
SIBJICHU B YU€OHBIX OIBITax:
¢doroanekrpuyeckuii 3pPexr,
cBeToBOE AaBneHue. Onucanue
M3yYCHHBIX KBAaHTOBBIX SIBJICHUH U
MIPOLIECCOB C MCTIOJIb30BAHUEM
(U3NUECKUX BEMYNH: CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, JJTHHA
BOJIHBI M YaCTOTA CBETA, SHEPT U U
uMIyJbe GOoTOHA

CTtpoenue aToma
(4 9)

Monens aroma Tomcona. OnbITHI
Pesepdopaa no paccesiauro a-
yactull. [nanetapuas Moaelb
aroMma. [Tocrynatsl bopa.
W3nydeHue u norjiomeHue
(HhOTOHOB IpH MEPEX0/Ie aTOMa C
OJIHOTO YPOBHS dHEPIUU Ha
Ipyroil. JInHeiluaTele CIEKTPBI.
CrniekTp ypOBHEH 3HEPruu aroma
BoZiopoaa. JlasibHelIee pa3BUTHE
KBAaHTOBOW TEOPHUH B TPyIax O.
pénunrepa u B. ['elizentepra.
BosHoBEIE CBOMCTBA YaCTHII.
Bounsl ne bpoitns.
KopnyckynsapHo-BoTHOBOMH
nyanusM. Judpakuus 31eKTpoHOB
Ha Kpuctaiax. ClloHTaHHOE U
BBIHYKJIEHHO€ M3TyUCHMS.

Y CcTpOHCTBO M MPUHIMIT PAOOTHI
jasepa

IIpoBeneHue 3KCIepUMEHTA:
HaOJIIoIeHNEe IMHEHYaToro CeKTpa.
OOBsiCHEHHE OCHOBHBIX IPUHIIATIOB
JIEHCTBUMA TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIEKTPOCKOIL, JIa3ep,
KBAaHTOBBIH KOMIIBIOTEP; M YCIOBUI
ux 0€30MacHOr0 NPUMEHEHHS B
MpaKkTUYECKOH xu3HU. PelieHue
Ka4eCTBEHHBIX 3a/1a4 C ONIOPOil Ha
M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3ndeckre
sBJIeHUs 110 TeMe «CTpoeHne
aToma». Pacnio3HaBaHue GU3NUECKUX
SIBIIEHUI B YI€OHBIX OTBITAX:
BO3HUKHOBEHHE JTMHEHUATOTrO
CHEKTpa. AHAJIN3 KBAHTOBBIX
MPOLIECCOB U SIBIEHUN C
MCIIOJIb30BaHNeM MocTynatoB bopa

ATomHoe sapo (6 1)

DKCIIEPUMEHTHI, TOKA3bIBAIOIITIE
CJI0KHOCTh CTPOCHUS SIIPA.
OTKpBITHE PaHOAKTHBHOCTH.
OmnsiThl Pe3epdopaa mo
OIPEICITICHHIO COCTaBA

IIpoBeneHME yUeHUUECKOTO
9KCIIEPUMEHTA: HCCIIEI0BaHNE
TPEKOB YacCTHII (TIO TOTOBEIM
dotorpadusam). O0bsICHEHHE
OCHOBHBIX ITPUHIIMIIOB JIEUCTBUMN




PaAvOaKTUBHOTO U3ITyYESHHUS.
CgoiictBa anmb(da-, 6era-, raMma-
u3ny4yenus. Bnusaue
PaZaMoaKTUBHOCTH Ha )KUBBIE
opranu3mbl. OTKpBITHE IPOTOHA U
HelTpoHa. HykioHHast Moaenb
anpa ['eitzen6epra—LlBaneHko.
3apsn sapa. MaccoBoe 4ucio gjpa.
Mzortomel. Annsha-pacman.
ONEeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaza. ['amma-u3znyueHue.
3aKOH paslnOaKTUBHOIO pacnaja.
OHeprust CBsA3U HyKJIOHOB B sIIIpeE.
SAnepusie cuibl. Jledext macch
spa. Snepuele peakuuu. [enenue
U CUHTE3 sAaep. S aepHsblil peakTop.
Tepmosinepusiii cunres. [Ipodiaemsr
U NIEPCIEKTUBHI SCPHON
SHEPreTHKH. DKOIOTHUECKUE
ACIIEKTHI SIZIEPHOM SHEPrETUKHU.
DneMeHTapHbIC YaCTHIIB.
OTKpbITHE NO3UTPOHA. MeToabl
HaOJIIOEHHS U PErUCTPaliU
3JIeMEHTapHBIX YaCTHII.
DyHIaMEHTAJIbHBIE
B3aHMOAEHCTBUSA. EMUHCTBO
¢bu3nuecKoi KapTUHBI MUPa

TEXHUUYECKUX YCTPOMCTB, TAKUX KaK:
JI03UMETp, KaMepa BusbcoHa,
SIEPHBIN peakTop, aTOMHAss OoM0a; u
yCIIOBU# ux 0€301MacHOro
MIPUMEHEHUS B MPAKTUIECKON
JKU3HU. PerieHne kauecTBEHHBIX
3a/1a4 C OIOPOM Ha U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
(u3rYecKue IBICHUS 110 TEME
«AtomHoe spoy». PacnioznaBanue
(u3NUECKUX SBICHUH B yIEOHBIX
OTIBITaX M B OKPYIKAIOMIEH KU3HU:
€CTECTBEHHAsI U ICKYCCTBEHHAS
pagnoakTUBHOCTH. Onucanue
M3YYEHHBIX KBAHTOBBIX SBICHUH 1
MIPOIIECCOB C MCIIOIb30BaHUEM
(hU3UYECKUX BEIIMYUH: TIEPHO]T
noJypacmnana, SHeprus CBsI3U
aTOMHBIX sifiep. AHaJIN3 IMPOIIECCOB U
SIBJIEHUU C UCTIOJb30BAaHUEM 3aKOHOB
Y TIOCTYJIATOB: 3aKOH COXPaHEHUS
ANIEKTPUIECKOTO 3aps/ia, 3aKOH
COXpaHEHHUS MacCOBOTO YHCIIA,
noctyiarel bopa, 3akoH
PaIMOaKTUBHOIO pacraja.
Hcnonp3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTHH JJIs TIOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIpeICTaBIeHMs HHQOPMAITUH TIPH
MOJIFOTOBKE COOOIICHHIA O
MPUMEHEHUH 3aKOHOB KBAHTOBOH
(hM3YKH B TEXHUKE U TEXHOJOTHUSIX

OBOBHIAIOIIEE 1T

OBTOPEHHUE (3 1)

CucremMaTu3anus u
00001IEHNE
MaTepHaia Kypca
¢puzuku (3 4)

Ponb Gusuku n acTpoHOMEH B
3KOHOMHYECKOM,
TEXHOJIOTHYECKOM, COITUAJIbHOM 1
ATHUYECKOH chepax AeaTenbHOCTH
YeNoBeKa; PoJib M MecTo (PU3NKH U
aACTPOHOMHUU B COBPEMEHHOM
HAy4YHOU KapTHHE MUPA; POJIb
(bu3nUecKoi TeOpUH B
(hOpMHUPOBAHUH NPEACTABICHUH O
(u3nYecKol KapTHHE MUPa, MECTO
(u3nYecKol KapTHHBI MUPA B
001IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX

YuacTue B AUCKYCCHH O POJIH
(U3UKU ¥ aCTPOHOMUH B PA3ITMYHBIX
cdepax AeATeIbHOCTH YeJIOBEKa.
[ToaroroBka cOOOIIEHUN O MECTE
¢du3nuecKoil KapTUHBI MUPa B PAAY
COBpPEMEHHBIX NPEICTABIECHUH O
npupoae. Brinonanenue yueOHbIX
3a/1aHUH, JEMOHCTPUPYIOLINX
OCBOCHHE OCHOBHBIX ITOHSTHH,
(U3NUECKUX BEIMYNH U 3aKOHOB
Kypca ¢usuku 10—11 xaccos

MIPEACTABICHUN O IPUPOJIE

Pe3epBHoe Bpems (2 4)




YYEBHO-METOJUYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOTI'O ITPOLHECCA
11 KJJACC

®dusuka, 11 knacc. Kinaccuueckuit kype. Msikumes I'.41., byxosues b.b., Yapyrun B.M.
«3parenscTBO IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI IJIA YYUTEJIA

11 KJIACC

Coopnuk 3amau o ¢pusuke. 10-11 kmaccer - MockoBkuna E.I'., Bonkos B.A.

®uszuka. KoHTpoabs 3HaHUi, yMEHUI U HaBBIKOB yyamuxcs. 10-11 kmaccel - 3a0otun B.A.,
Komuccapos B.H.

®dwuszuka. 10-11 kmaccsl. [Toypounoe miannpoBanue K yueOHUKY - Msikumesa ['.51., ByxosieBa b.b.
u ap. llunos B.®.

®dwusuka. 11 kmacc. ba3zoBeiii u yri. ypoBHu. [loypodnsie pa3paboTku Kk yueOHUKY MsikumeBa [7.51. -
Caypos 10 .A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET

Enunas komnexus nu@poBbIx 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

®denepanbHbIi IEHTP HHDOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB (DILOP)
http://window.edu.ru/

Poccuiickas anekTpoHHas mKoia
https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O
HPOLOECCA

YUYEBHOE OBOPYJIOBAHUE

HoyT6yk, mpoekTop MyJIbTUMETUHHBIH.

OBOPYJIOBAHHUE VIS MIPOBEJAEHUS IABOPATOPHBIX, IPAKTUYECKHUX
PABOT, IEMOHCTPAILIUI

[ludposas madoparopus o pusuke «Releony

[{udposas maboparopus o sxonoruu «Releony

Kommekt ¢puznyeckoro 060pyaoBaHus s MPOBEICHUS JIAOOPATOPHBIX U MPAKTUIECKHUX padoT,
JNEeMOHCTpaui 1o reme «Knaemarnka

Kommuiekt ¢puznyeckoro o00pymoBaHus s MPOBEICHUS JIAOOPATOPHBIX U MPAKTUIECKHUX padoT,
JIEMOHCTpAIuii mo Teme «/IuHamukay

Kommekt ¢puznyeckoro 060pyaoBaHus A MPOBEACHUS JIA0OPATOPHBIX U MPAKTUIECKHUX padoT,
JAeMOHCTpaIuii mo reme «CraTukay

Kommuiekt ¢puznyeckoro o00pymoBaHus s MPOBEICHUS JIAOOPATOPHBIX U MPAKTUIECKHUX padoT,
JEMOHCTpAIui 1o Teme «l napaBinuka»

Kommiekt ¢puznueckoro o60pyaoBaHus A MPOBEACHUS JIa0OPATOPHBIX U MPAKTUIECKUX padoT,
JI€MOHCTpaLUil 1o TeMe «DIIEKTPOCTATHKA


https://resh.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/

KommiekT ¢puszndeckoro o60pyaoBaHus 11 MPOBEIACHUS JIAOOPATOPHBIX U MPAKTHYECKUX paboT,
JNEeMOHCTpAui 1o TeMe «lI0CTOSSHHBIN 3JIEKTPUYECKUN TOK)

Komriekt ¢pusnaeckoro 060py1oBaHus it TPOBEICHUS 1a00PATOPHBIX U MPAKTUYECKUX padoT,
JEMOHCTpaIui 1o TeMe «I 'eoMeTpudeckasi OnTUKa

KommiekT ¢puszndeckoro o60pyaoBaHus 11l MPOBEICHUS JIAOOPATOPHBIX U MPAKTHIYECKUX paboT,
JNEMOHCTpAIUK 1o TeMe «BoaHoBast onTuka

KommekT dpuzmdeckoro o60pyaoBaHus 11 IPOBEACHHS JIAOOPATOPHBIX U MPAKTHYECKUX pabdoT,
JEMOHCTpAIUi 110 TeMe «MarHeTusm»



