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[NOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOr0 YPOBHS Ha YPOBHE CpeaHero odiiero o0pa3oBaHus pa3padoTaHa Ha
OCHOBE TIOJIOXKEHUH U TPeOOBaHUH K pe3ybTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON MPOrPaMMBI,
npeacraBieHHBIX B DI'OC COO, a takxke ¢ yuétoM ¢enepaibHOi pabodell mporpaMMbl BOCTIUTAHUS 1
KOHIICTIIIMY TIperoiaBanus yueOHoro npeamMeTa «Pusnka» B 00pa3oBaTeNbHBIX OPraHU3aIUIX
Poccuiickoit @denepanun, peain3yOMX OCHOBHBIE 00pa30BaTeNbHBIE TPOTPAMMBI.

ConepxaHue MporpaMMbl o (pU3UKE HANPaBJICHO Ha (JOPMHUPOBAaHUE ECTECTBEHHO-HAYYHOW KApTUHBI
mupa odydaromuxcs 10—11 xmaccoB nmpu o0ydeHnH uX Qu3nke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JeaTeIbHOCTHOTO nmoxoaa. [Iporpamma no gusuke coorBerctByet TpedoBanusm ®I'OC COO k
TUTAHUPYEMBIM JINYHOCTHBIM, PEJAMETHBIM U METAIPEIMETHBIM PE3yJIbTaTaM 00y4eHHS, a TaKKe
YUHUTBIBaCT HEOOXOIMMOCTh PEATU3ANT MEKIPEIMETHBIX CBA3EH (DM3HKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU MIpeaMeTamMu. B Hell onpeaensiroTcss OCHOBHBIE 1M U3yUYeHUsT (PU3UKH Ha YPOBHE CPETHETO
obuiero 00pa3oBaHus, IUIAHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (pU3NKH: TUIHOCTHEIE,
MeTarpeIMeTHbIe, TpeAMETHbIE (Ha 6a30BOM YPOBHE).

[IporpaMma mo ¢u3nKe BKIIOYACT:

TUTaHUPYEMBIE pe3yIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B TOM YHMCIIE MIPEIMETHBIC
pe3ynbTaThl IO ToAaM 00ydeHus;

COoACpKaHUEC yqe6H0ro npeamMeTa «Du3uKa» 1mo rogam 06y‘I€HI/I$I.

dusmka Kak Hayka 0 HanOosee 00X 3aKOHAaX MPUPOIBI, BHICTYIIAS B KA4eCTBE YU4EOHOTO MpeiMeTa B
IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHWH 00 okpyxkaromem Mupe. LIIkonbHBIH Kype
(M3KKH — cHCTEMOOOPa3y MU IJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX PEIMETOB, IIOCKOIBKY
(u3nUecKe 3aKOHBI JIeKaT B OCHOBE TIPOLIECCOB M SIBICHUM, N3y4aeMbIX XHUMUEH, OMoIoTHeH,
(bm3ugeckoit reorpadueit u acrpoHomMueii. Vcmonp3oBaHne U aKTUBHOE TIPUMEHEHNE (DM3MYCCKIX 3HAHUH
OIIpEIEIISIeT XapaKTep U pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHH B Chepe SHEPTeTHKH, TPAHCIIOPTA,
OCBOEHHSI KOCMOCA, MOJIYUYEHUSI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOMCTBaMU U Ipyrux. 3yuenue
(hM3MKH BHOCHT OCHOBHOH BKJIaJ B ((OPMUPOBAHNE €CTECTBEHHO-HAYYHOW KapTHHBI MUPa 00yJaroIuXcs,
B ()OpMHPOBaHHE YMEHHI IPUMEHSATH HAYYHBIH METO/ TIO3HAHHS IPH BBITIOJTHEHUH UMH YYEOHBIX
HCCIICJOBaHUM.

B ocHOBy Kypca (hu3uku 1t ypOBHS CpeHEro o0I1Iero 00pa3oBaHus MOJOKEH P UIeH, KOTOPhIE
MOKHO PacCMaTPHUBATh KaK MPUHIIUIIBI €0 TOCTPOCHMYSL.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEM KypC SBISIETCS JIOTHYECKU 3aBEPLUIEHHBIM, OH COAEPKHUT
MaTepual U3 BceX pas3aenoB (HH3MKH, BKIOYAET KaK BOIIPOCH! KIACCHYECKOMH, TaK U COBPEMEHHOMI
busukn.

Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepual Kypca GU3UKH 00BbeTUHEH BOKPYT (pr3nvecKux
Teopuii. Bemymum B Kypce sBisieTcsl pOpMHUPOBAHNE TIPEICTABICHUA O CTPYKTYPHBIX YPOBHAX MAaTEPHH,
BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszauus npeanoaraeT UCIOIb30BaHUE T'YMaHUTApHOTO MTOTEHIMAa
(m3rIecKol HayKH, OCMBICIICHHE CBS3H Pa3BUTH (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKHMH, HPABCTBEHHBIMU M AKOJIOTMYECKUMH NTPOOIEeMaMHU.



Hoes npuxnaonou nanpasnennocmu. Kypce GU3uKu npeanonaraet 3HaKOMCTBO € IIHPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTHUECKUX MPIITOKEHUI N3YYeHHBIX TEOPHIA U 3aKOHOB.

Hoes sxonozuzayuu peannsyeTcs IOCPEACTBOM BBEACHUS IIEMEHTOB COJIEPKAHUS, TTOCBAIIEHHBIX
AKOJIOTHYECKUM TPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHHUKHU U TEXHOJIOTHIA, a
Tak)ke 00CyXIeHUs PoOIeM PaOHAIFHOTO TPUPOIOTIOIB30BAHMUS M SKOJIOTHIECKON O€30MacHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMH Kypca (PM3UKH Ha yPOBHE CpeHero o01ero oopa3oBaHus BISIIOTCS
¢usnueckue Teopuu (HopMUpOBaHUE MPEACTABICHUN O CTPYKTYpE MOCTPOCHHUS (PU3MUECKON TEOPHH,
ponu pyHAaMEHTAIBHBIX 3aKOHOB M TIPUHITUIIOB B COBPEMEHHBIX NPEICTABIEHHSIX O IPUPOJIE, TPaHUIaxX
MPUMEHUMOCTH TEOPHH, JUIS ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-1eITeTILHOCTHBIN MTOAXO0 B Kypce (PU3MKH pean3yeTcsl MPex/Ie BCero 3a cYET OpraHu3alnu
IKCTICPUMEHTAIBHOH eaTeNbHOCTH 00ydatomuxcs. s 6a30Boro ypoBHS Kypca (pU3NKH — 3TO
UCIIOJIb30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTOPHBIX padoT,
KOTOpBIE B TIporpamMme 1o pU3UKe 0OBETUHEHBI B OOIIUI CIIMCOK YYEHHUECKUX MPAKTHYSCKUX padoT.
Brinenenue B yka3aHHOM IepedHe JTa00PaTOPHBIX padoT, MPOBOIMMBIX ISl KOHTPOJIS U OLICHKH,
OCYIIECTBIIAETCS YYaCTHUKAMH 00pa30BaTeIbHOrO MPOoLecca HCXOIs U3 0COOCHHOCTE! TITaHUPOBAHUS U
ocHalleHus1 kKabuHeta Gu3nky. [Ipu 3TOM oOecrieunBaeTCs OBIAJCHUE 00yYaIOIUMIC YMEHHSIMHA
MPOBOJUTH KOCBEHHBIE U3MEPEHHSI, NCCIEJOBAHMS 3aBUCUMOCTEH (PU3UYECKUX BEJIMYHH U IOCTAHOBKY
OIIBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTES.

Bobiiioe BHUMaHuE yAENSIeTCs PEIIEHUIO PACUETHBIX U KAUECTBEHHbIX 3a/1ad. [Ipu 3ToM 117151 pacYE€THBIX
3aJ1a4 MIPUOPUTETOM SIBJISIFOTCSI 3aJ1a4H C SIBHO 33JJaHHON (PU3NIECKON MOEIBI0, TIO3BOJISIOIINE
MPUMEHSTh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3ziesia Kypca, Tak U UHTErpUpys
3HAHMS U3 Pa3HBIX pa3aelioB. [ KaueCTBEHHBIX 3a1ad MPHOPUTETOM SIBIISTIOTCS 3aaHUs Ha OOBSICHECHUE
MPOTEKaHU (PU3UUECKUX SBICHUM U IPOIIECCOB B OKPYIKAIOIICH KU3HH, TPEOYOIIre BIOOpa
(hr3ugecKol MOIEIH JJIsI CUTYaIiH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetcTBUM ¢ TpeboBarmsiMu PI'OC COO x MaTepHaTbHO-TEXHHIECKOMY 00€CIIEUeHUIO yIeOHOTO
mporiecca 6a30BbIN YPOBEHB Kypca (PU3UKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus JOIDKEH
M3y4YaThCsl B YCIIOBHAX MMPEIMETHOTO KaOWHeTa (DM3UKH WM B YCIIOBHAX HHTETPUPOBAHHOTO KaOWHETA
MPEMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHeTe GU3UKH JOKHO OBITh HEOOXOAMMOE
nabopaTtopHOe 000pPYIOBaHKE IS BHIMOJIHEHUS YKa3aHHBIX B IPOTPaMMe M0 (pU3MKe YICHUIESCKIX
MPAKTHYECKUX PadOT U IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCcTpanonHoe 00opyaoBaHue GOPMHUPYETCS B COOTBETCTBUH C IPUHLIMIIOM MHUHUMAJIBHOM
JOCTaTOYHOCTH M 00eCIeYnBaeT MOCTAHOBKY MEPEYHCICHHBIX B IPOrpaMMe Mo (PU3UKE KITFOYEBBIX
JEeMOHCTPALMH AJIS1 NCCIIEAOBAHNS U3Y4aeMBbIX SABJICHUH U IPOLIECCOB, SMIIMPHUECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHHIH.

JlaGoparopHoe 000pynOBaHUE Il YYCHUIECKUX MPAKTHUECKUX paboT hopMHUpyeTCs B BUAEC
TEMAaTHYECKUX KOMILJICKTOB M 00eCIIeYnBaeTCs B pacuéTe 0JJHOr0 KOMIUIEKTA Ha JIBYX 00YYaIOIINXCS.
TemaTnueckre KOMILIEKTHI 1a00paTOpHOro 000py10BaHUs TOIHKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAHNUH aHAIOTOBBIX M HU(PPOBBIX TPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIE U(POBHIX JTa00PATOPHIA.

OCHOBHBIMH LEJISIMU U3YUCHUSL (1)I/ISI/IKI/I B O6H.I€M 06p3.30BaHPII/I SBJIAKOTCA:

(bOpMI/IpOBaHI/IG HUHTCPECAa U CTPCMIICHUA O6y‘laIOH.[I/IXC$I K HAYYHOMY U3YUCHUIO ITPUPOABI, Pa3BUTHUC UX
HUHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOCOGHOCTeﬁ;



pa3BuUTUC HpeILCTaBJIeHI/Iﬁ 0 HAYYHOM MCTO/J€C IMMO3HAHUA U (bOpMI/IpOBaHI/Ie HCCIICOA0BATCIIBCKOI'O
OTHOLICHHS K OKPYXAIOUIUM SABJICHUAM,

(opMHIpOBaHKE HAYYHOT'O MUPOBO33PEHHS KaK pe3yJibTaTa N3y4eHHst OCHOB CTPOCHHS MAaTepHH
($yHIaMEeHTaJIbHBIX 3aKOHOB (DU3UKH;

(hopMupoBaHUe YMEHUN OOBSICHSTH SBJICHHSI C UCTIOIB30BaHUEM (DU3NUCCKUX 3HAHUNA U HAYYHBIX
JIOKa3aTEIbCTB;

(hopMupoBaHHE MIPEICTaBICHUH 0 POH (DU3WKH IS PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JlocTiKeHue ITHX 1enel o0ecreunBacTcs pelieHHEM CIIeIYIONINX 3a/1a4 B IIpoliecce N3YUeHUs Kypcea
(m3MKH HA YpOBHE CpeAHero 00Iero o0pa3oBaHus:

pUOOpPETEeHNE CUCTEMBI 3HAaHUK 00 00IIMX (PHU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TECOPHUAX, BKIIFOUAs
MEXaHHKY, MOJIEKYJISIPHYIO (QU3UKY, HTIEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U DIIEMEHTHI aCTPO(OU3UKY;

(hopMUpOBaHUE YMEHUI IPUMEHSTH TCOPETUUCCKUE 3HAHUS [T O0BACHEHUS (PU3MUSCKUX SBIICHUI B
OPUPOAE U ISl IPUHATUS IPAKTUUECKUX PELICHUI B IOBCETHEBHOM KU3HU;

OCBOEHHE CITOCOOOB PEIIeHUS PA3IMIHBIX 33124 C SIBHO 3aJ]aHHON (QPH3MYECKO MOIeTbIo, 3a/1aY,
MOIPa3yMEBaIOIIUX CAMOCTOATEIBHOE CO3/JaHne (PU3UICCKON MOJICIIHU, aJICKBATHOM YCIIOBUSIM 3a]1a4H;

IIOHUMAaHUEC (1)I/I3I/I‘ICCKI/IX OCHOB M IIPUHIOUIIOB I[Cf/iCTBPISI TCXHHUYCCKUX yCTpOP'ICTB 1 TCXHOJIOTHYCCKUX
IIPONIECCCOB, UX BJIMAHUA Ha OKPYXaIOUIYIO CpENY,

OBJIAACHHUE METOAAMU CaMOCTOATCIIbHOI'O INTAHUPOBAHUA U IIPOBEACHUSA (I)I/ISI/I‘IGCKI/IX 9KCIIEPUMEHTOB,
aHaJIn3a U UHTCpHIpETalluU I/IH(I)OpMaHI/II/I, OIpeaACICHUA JOCTOBECPHOCTH ITOJYUYCHHOI'O pE3YyJibTaTa,

CO3/IaHHE YCIOBUM ISl pa3BUTHS YMEHUN MTPOCKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKON JCSITEIILHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHET0 00IIEro o0pa3oBaHus OTBOAUTCS B 11
kimacce — 1029aca (3 Jaca B HEICIIO).

I[pemnaraemslii B mporpamme 1o (pu3HKe nepedeHb Ja00paTOPHBIX U NPAKTUIECKUX padoT SBIIETCS
PEKOMEHIOBaHHBIM, YUUTENb JeNIaeT BBIOOP MPOBEICHHUS JIAOOPATOPHBIX paboT U OMBITOB C yUETOM
WHIMBHTy aTbHBIX OCOOEHHOCTEH 00yJaromIuXcsl.



COHAEPXXAHUE OBYUYEHUA

11 KITIACC

Paznen 4. DnekrponuHaMuKa
Tema 3. Macnummnoe none. IneKmpomacHumHas UHOYKYusl

ITocrosiHHbIE MarHUTHl. B3anMo 1eficTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe nose. Bektop MarHuTHOU
UHAYKIUH. [I[puHIUI Cyepo3ulii MarHUTHEIX Mosiel. Jlnaun MaruutHoM unaykiuu. Kaptuna nuxuit
MaFHHTHOﬁ I/IHZIYKHI/II/I T10JIA MOCTOSAHHBIX MAarHUTOB.

MarsuTtHoOe 1oJie IPOBOJIHUKA ¢ TOKOM. KapThHa TMHUM UHAYKIIMA MarHUTHOTO TOJIsl JUTMHHOTO
MPSIMOTO MPOBOJAHUKA M 3aAMKHYTOT'O KOJIBLIEBOT'O MIPOBOJHUKA, KATYIIKU C TOKOM. OnBIT Dpcrena.
B3aumoneiicTBruEe MPOBOJAHUKOB C TOKOM.

Cuna Ammiepa, €€ MOIyJIb U HaIlpaBJICHHE.

Cuna Jlopenma, e€ Momyib 1 HampaBicHue. [IBIKeHNE 3apsHKEHHON YaCTUIIBI B OTHOPOAHOM MarHUTHOM
nosnie. Pabora cuier Jlopenia.

SBnenue 3neKTpoMarHuTHON MHIYKIMHU. [I0TOK BeKTOpa MarHUTHON MHAYKIMH. DIEKTPOABIKYIIIAs
CWJIa MHIYKITHU. 3aKOH AJICKTpOMarHuTHON nHAYKInH dapases.

Buxpesoe anekTpudeckoe mose. DIeKTPOABIDKYINAs CHila MHAYKIIMH B IIPOBOTHUKE, TBIKYIIIEMCS
MOCTYIATEIBHO B OAHOPOIHOM MarHUTHOM IOJIE.

IIpaBuno Jlenna.

WHayKTUBHOCTD. SIBIIEHNE CAMOMHAYKINHU. DIEKTPOABMKYIIAsl CHUIIa CAMOUHAYKLIUH.
OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMATrHUTHOE TIOJIE.

Texunaeckue yCTpOﬁCTBa " MPAKTHYCCKOC IIPUMECHCHHUE: TIOCTOAHHBIC MAarHUThI, 3JICKTPOMAarHuThI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], UHAYKIIMOHHAA NICYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHME ANIEKTPOHHOTO ITyYKa MarHUTHBIM TOJIEM.
JInHUY MHAYKIUH MAarHUTHOTO TOJIS.

B3aumopnelicTBre JByX MPOBOJIHUKOB C TOKOM.



Cuna Ammepa.

HetictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBiieHHE 3JIEKTPOMArHUTHOW UHAYKITUH.

IIpaBuno Jlenna.

3aBHCHMOCTD ANEKTPOIBMKYIIEH CHITBI HHAYKIIMA OT CKOPOCTH N3MEHEHHSI MAarHUTHOTO MTOTOKA.
SIBneHne caMOUHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yueHue MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue AeiiCTBUS TOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

I/ICCJ'ICI[OBaHI/IG SIBJICHUS 3HCKTpOMaFHHTHOfI WHAYKIWHA.

Paspen 5. Konebanus v BOJHBI
Tema 1. Mexanuueckue u 21eKmpoMacHUMHble KOJLeOAHUs.

KonebarenbHas cuctema. CBOOOJHBIE MEXaHHUUECKUE KojieOanus. [apMoHuueckue konebanus. [lepuon,
4acToTa, aMIUTUTya U (paza Konebanwid. [1pykuHHBI MasTHUK. MaTeMaTHYeCKHii MasSTHUK. Y paBHEHHE
rapMoHHUYecKux Konebanuii. [IpeBpamieHne sHEpruu Npu rapMOHUYECKUX KOJICOaHUSX.

KonebarensHblit KOHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS B HACaTBHOM KOJIeOaTeTbHOM
KOHTYype. AHAJIOTHs MEXIY MEXaHUYECKUMHU U 3JIEKTPOMarHUTHEIMU KojeOanusamu. @opmyina TomcoHa.
3aKOoH COXpaHEeHHUs FHEPTHH B HIICATbHOM K0JIe0aTelbHOM KOHTYPE.

[IpencraBnenue o 3aTyxamoKX KojleOaHUsIX. BeIHYKIeHHbIE MexaHnueckre Konebanus. Pezonanc.
BhIHYXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHUs.

[lepemennsiii Tok. CHHYCOUIATBHBIN IIEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO TOKa. AMILTUTYTHOE 1
JEHCTBYIOIIee 3HAUCHNUE CUJIB TOKA U HATIPSKEHUSL.

Tpauchopmatop. [Ipon3BoacTBO, nepenaya v NOTPEOICHUE CKTPUISCKON IHEPTUU. DKOJIOTUICCKIEC
PHCKH TIPU IPOU3BOJICTBE IEKTPOIHEPruu. KyabTypa HCTIOIR30BaHHS AIEKTPOIHEPTHH B TOBCETHEBHON
YKU3HU.

Texuuueckue YCTPOfICTBa U MPAKTUYCCKOC ITPUMCHCHUC! SHCKTpI/I'ICCKI/Iﬁ 3BOHOK, I'€HCPATOP
MEPEMECHHOT'O TOKA, IMHUU BJICKTPOIICpCaay.

Jlemoncmpayuu
HccenenoBanne mapamMeTpoB KoneOaTeIbHOW CHCTEMBI (TTPYKUHHBIN HITH MaTeMaTHICeCKUH MasTHHK).
Habmonenne 3aTyxarommx KoebaHui.

HccnenoBanne CBOWCTB BBIHYKISHHBIX KOJIEOAHHA.



Habmonenue pe3oHanca.
CB0OOTHEIE IEKTPOMArHUTHBIE KOJIe0aHus.

OcruuiorpaMmbl (3aBUCUMOCTH CHITBI TOKA M HAITPSDKEHHUS OT BPEMEHH ) [T DJIEKTPOMArHUTHBIX
KOneOaHu.

Pe3onaHc mpu mocneioBaTeIbkHOM COSIMHEHHH PE3UCTOPa, KaTYIIKU HHIYKTHBHOCTH U KOHJIEHCATOPA.
Mopenps TUHUM 3IEKTPOIIEpEeIayu.

Yuenuueckuii axcnepumenm, nabopamopruvie pabomoi

HccnenoBanne 3aBUCMMOCTH MTEPHOA MAJIBIX KOJICOaHHMIA TPy3a HA HUTH OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanue MepeMeHHOT0 TOKA B IIEMTH U3 TOCIIE0BATEIBHO COSTHHEHHBIX KOHICHCATOPA, KATYIIKH 1
pesucropa.

Tema 2. Mexanuueckue u 31eKmMpoOMASHUMHbLE OTHbL

MexaHndeckue BOJIHEL, ycloBHA pacrpocTpanenus. [lepron. CkopocTs pacpoCTpaHEHH U AJTMHA
BoHbI. [lonepeynsie u npoaonbHbIe BOIHEL. MHTEpdepeHys n tudpakius MexaHHUYeCKHX BOJH.

3Byk. CropocTb 3ByKa. ' poMkocThb 3ByKka. Beicora ToHa. TeMOp 3ByKa.

ONEKTPOMATrHUTHBIC BOJTHBL. Y CIIOBHS M3IYICHHSI DJICKTPOMATHUTHBIX BOJIH. B3anmHas opueHTarms
BekTopoB E, B, V B anexTpoMarauTHoM BoiaHe. CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MpesoMiIeHHe, ToJsIpu3anus, nudpakius, naTepdeperims. CKOpocTh MIEKTPOMATHUTHBIX BOJIH.

[Ikana 37eKTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHLMOBI paguOCBA3U U TEIEBUICHUS. Pagnonokausi.
DJEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKArOIIEH Cpepl.

TexHUuecKHue yCTPOUCTBA U IPAKTUUECKOE IPUMEHEHUE: My3bIKaJIbHble HHCTPYMEHTHI, YJIbTPa3ByKOBasi
JMarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, paIuolnpuéMHHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-
MeYb.

Jlemoncmpayuu

O06pazoBanHme U pacIpOCTpaHEHHE TOTIEPEYHBIX U TPOJIOIBHBIX BOJH.

KoneoGmromeecs Te10 Kak HCTOYHHK 3BYKa.

Habmonenne oTpakeHus M IPETIOMIICHIS] MEXaHHIECKUX BOJIH.

Habmonenne naTepdepeHIny u qudpakiui MEXaHUIeCKUX BOJH.

3BYKOBOI pe30HaHC.

HaGimroieHre cBsi3u TpOMKOCTH 3BYyKa M BRICOTHI TOHA C aMILTUTYION M YaCTOTON KOJIeOaHUH.

HccnenoBanue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTpakKeHHUE, TIPEIOMIICHUE, OJSIpU3aLys, TUppaKus,
nHTephepeHnys.



Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMonuHeliHOe pacipoCcTpaHEHUE CBETa B OJJHOPOIHOM cpeae. JIyu cBera.
TodveuHblif HICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHus cBeTa. IlocTpoeHne n300pakeHui B INIOCKOM 3epKaJie.

[Ipenomnenue ceera. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOMIOTHBIN OKa3aTens npenomienus. [loanoe
BHYTpEHHEE OTpakeHue. IIpeenbHslil yroi MoJIHOrO BHYTPEHHETO OTPAYKEHUS.

Hucnepcus cera. CroxxHbIN cocTaB 6enoro cBeta. L[Ber.

Cobwuparomue 1 paccenBaroIiue TUH3bI. ToHkas muH3a. POKYCHOE pacCTOSHUE M ONITHIECKAs CHla
TOHKO JH3bI. [locTpoeHne n300paskeHNi B COOMPAIOIINX U pacCEUBAIOMINX JTMH3aX. DopMyia TOHKOH
JIMH3EI. Y BEJIMYCHHE, JaBaeMOe JIMH301A.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bomnoas ontuka. MaTepdepeHnms ceeta. KorepeHTHBIE HICTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCHUMyMOB U MHHUMYMOB B UHTeP(EPESHIIMOHHOW KapTHHE OT ABYX CHH(a3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

Hudpaxuus ceera. Judpaknuonnas peméTka. Y cnoBrue HaOMIOACHUS INIABHBIX MAKCUMYMOB TIPH
NaJleHU MOHOXPOMAaTHYECKOT'O CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.

HOHHpI/BaHI/ISI CBCTa.

Texuuueckue YCTpOfICTBa " MPAKTUYCCKOC ITPUMCHCHUC: OYKU, JIYIIA, (bOToannapaT, HpOGKLIHOHHHfI
armapart, MUKPOCKOII, TEJICCKOII, BOJIOKOHHAs OIITHKA, I[I/I(l)paKHI/IOHHaﬂ peméTKa, IOJIApOun .

Jlemoncmpayuu

[IpssmonmHeliHOE pacpocTpaHeHHe, OTpaKEHUE U IIpeJloMyIeHrne cBeTa. OnTHdecKue mprudopEL.
[Tonnoe BHyTpeHHEEe oTpaxeHue. Mozenb CBeTOBOAA.
HccnenoBanne cBOWCTB N300payKEHUH B JIMH3AX.

Monenn MUKpPOCKOTIA, TEIeCKOTA.

Hab6aronenue narepdepeHuu ceera.

Habmonenne qudpaknmu cera.

Habnronenue aucnepcuu ceera.

[Tony4eHue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Nony4enue cnexTpa ¢ HOMOUIBIO TU(PPAKIIMOHHON PEIETKH.
Habnronenue nonspusamnyu cBera.

Yuenuueckuii sxcnepumenm, rabopamopisie pabomsi

I/I3MepeHHe moKasaTeJid MpEJIOMIICHUA CTCKIIA.



HccnenoBanue cBOMCTB H300pakeHH B IMH3AX.

HaGmronenue aucnepcuu cBeTa.

Paznen 6. OcHOBEI crieIMaNbHOM TEOPHUH OTHOCHUTENIEHOCTH

I'paHuIbl NPUMEHUMOCTH KJIACCHUECKON MexaHUKH. [locTynaTel criennanbHOW TEOPUH OTHOCUTEIIBHOCTH:
MHBAPUAHTHOCTb MOAYJISl CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DHHIITEHHA.

OTHOCUTENBFHOCTH OJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU 1 COKpAIEHUE TTHHEI.
OHeprus ¥ UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl ¢ PHEpPTHEH U UMITYJIBCOM PENSTUBUCTCKON YaCTHIIBI. DHEPIHs MOKOS.

Paznen 7. KpanToBas gusuka
Tema 1. Dnemenmol K8AHMOBOU ONMUKU
®dotonsl. Dopmyia [1nanka cBs3u 3HEPTHHN POTOHA C €T0 YACTOTON. DHEPTHA U UMITYJIbC (DOTOHA.

OtkpriTe 1 uccnenoBanue dporodddexra. OmpiTe A. I'. CroneroBa. 3akoHs! hoTodddekra. YpaBHEHHE
OntamTeliHa 11 poroadpdexta. «Kpacnas rpannna» horoaddexra.

Hasnenne ceera. OnbiTe I1. H. JleGenena.
XUMHUYECKOE IEUCTBUE CBETA.

TexHUUYECKHE YCTPOWCTBA U MIPaKTHYECKOE IPUMEHEeHUe: (oToaneMeHT, (OTOIaTINK, COTHEUHAS
Oarapesi, CBETOANO.

Lemoncmpayuu

®oTorddeKT Ha ycTaHOBKE C HIUHKOBOM IIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (HOTOIPEKTA.
Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monenb atoma Tomcona. OnbiThl Pesepdopaa o paccesHuto o -yactuil. [LnanerapHasi Moieab aToMa.
[Hoctynater bopa. M3ny4enne u nmoriomiearne (OTOHOB MPH MEPEXO0/Ie aTOMa C OJJHOTO YPOBHS SHEPTHUH
Ha pyroid. Buzsl ciektpoB. CriekTp ypOBHEH 3HEpPruu aToMa BOAOPOa.

Bomnossie cBoiicTBa wactuil. Bomnsl ge bpoitns. KopryckynspHO-BOTHOBOM Tyamu3M.

CnoHTaHHOE U BBIHYXJICHHOC HU3JIyYCHHC.



TexHuueckue yCTpoHCTBa U MPAKTHUECKOE MPUMEHEHHE: CIIEKTPATBHBIN aHalu3 (CIIEKTPOCKOIT), JIa3ep,
KBaHTOBBIA KOMIIBIOTED.

Lemoncmpayuu

Monens onbiTa Pesepdopaa.

Omnpenenenyie ATUHBI BOJIHEI J1a3epa.

Habnronenne nuHeyaThix CIEKTPOB U3ITYUYCHUSI.
Jlazep.

Yuenuueckuii axcnepumenm, 1abopamopruvie pabomoi
HaGmroeHre muHeHYaToro crekTpa.

Tema 3. Amomnoe s0po

OKCIIepUMEHTHI, JOKA3bIBAIOIIHNE CIOKHOCTH CTPOEHHS siipa. OTKPBITHE PaanoaKTHBHOCTH. ONBITHI
Pesepdopaa no onpeneneHnio cocTaBa paauoakTUBHOTO U3nydeHus. CBoiicTBa anbga-, 6era-, ramma-
n3ny4yeHus. BiausHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTxkpeITHE TPOTOHA U HeWTpoHa. HyknonHast Mozens snpa ['eiizenOepra—Banenko. 3apsaz sapa.
Maccooe uucno siapa. M3oTonstl.

Anbda-pacnan. DNeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacnan. ['amMmma-n3mydeHue. 3aKOH paguoaKTHBHOTO
pacrnaza.

DHeprusi CBsI3M HYKIIOHOB B sipe. SnepHble cuibl. Jledekt Macchl supa.
SnepHble peakuuu. JleseHue U CUHTES SAEP.

SAnepusrit peaktop. Tepmosaepusiii cuaTe3. [IpoOIEMBI 1 TEPCTIEKTHUBHI SIEPHON SHEPTETHKH.
OKOJIOTMYECKUE ACTIEKTHI AEPHOMN SHEPTETUKH.

OneMeHTapHbIe YacTUllbl. OTKpPBITHE TO3UTPOHA.
MeTozp! HAOMIOACHUS U PETUCTPALIMHU JICMEHTAPHBIX YaCTHII.
OyHIaMeHTAIBHBIC B3aMMOACUCTBUS. ENMMHCTBO (r3n4ecKoil KapTUHBI MUpA.

TexHuueckue yCTpOHCTBa U IPAKTUYECKOE IPUMEHEHUE: TO3UMETP, KaMepa BunbcoHa, siaepHbIil
peakTop, aToMHas 6omoOa.

Lemoncmpayuu
CY€TYrK HOHU3UPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomoi

HccnenoBanue TpekoB yacTul] (10 TOTOBBIM (oTorpadusim).

Paznen 8. DneMeHTHI acCTpOHOMHU U aCTPOYUZUKU



Oransl pa3BUTHS acTpoHOMUH. [IpHKIIaqHOE U MEUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUMU.
Bun 38é3mH0r0 HeOa. Co3Be3aus, SpKue 3BE3/IbI, IUTAHETHI, X BUAUMOE JBUKCHUE.
CosHeuHas cucreMa.

Comame. Comaednast akTHBHOCTD. McTounuk sueprun CoitHIa U 3BE31. 3BE3IBI, X OCHOBHBIC
XapaKTEepUCTUKH. J[narpaMma «CIeKTpabHbIH KJIACC — CBETUMOCTBY. 3BE3/IBI TJIAaBHOM
MOCJIEA0BATEILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTDY JIJIS 3BE3/1 TJIaBHOU IMOCICA0BATEILHOCTH.
Baytpennee crpoenue 38€31. CoBpeMeHHBIE TIPECTABICHHS O IIPOUCXOXKACHUH 1 dBoonnu ConHIa 1
3BE31. DTaIbl )KM3HU 3BE3I.

Mnreunsrtit [1yTs — Hama ["anaktuka. [Tonoxxenue u npmwxkenne Conria B ['anaktuke. TUIbI raJakTHK.
Paauoranaktuku u kBazapbl. YEpHBIE ABIPHI B SpaxX rajJakTHK.

Bcenennas. Paciimpenne Beenennoit. 3akon Xa06ma. Pasoeranne ranaktuk. Teopust bombiioro B3psiBa.
PenukroBoe uznyyeHue.

Macimtabnast ctpyktypa Beenennoii. MeraranakTuka.
Hepeménnsie npo6ieMbl aCTpOHOMUH.
Yuenuueckue nabnooenus

Habmonennst HeBOOPYEHHBIM TJ1a30M C HCITOJIb30BaHHEM KOMITBIOTEPHBIX MPUIOKESHUN IS
OIIpeieNICHNs! TI0JI0KEHHSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE co3Be3ausi CeBepHOro
HOJTyLIApUs U SIPKUE 3BE3 MBI

Hab6mronenns B Temeckon JIyHsl, mianeT, Mueuyroro [TyTu.
Ob6o06mraroriee TOBTOpEHUE

Ponn ¢pu3nky 1 acTpOHOMHUHN B SKOHOMHYECKOH, TEXHOJIOTHYECKON, COIMMAITEHOMN M ATHIECKON cdepax
JEeATeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHHM B COBPEMEHHON HAY4YHOW KapTHHE MHpa,
poib hu3nuUecKol Teopuu B GOPMHUPOBAHUM MIPEACTABICHHH 0 (PU3NIECKON KapTHHE MHPA, MECTO
(m3nIecKol KapTHHBI MUpa B 00IIeM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX MTPEICTABICHUN O
MIpUpo/IE.

MexnpeaMeTHbIe CBSI3U

Nzyuenue xypca puzmku 6a30Boro ypoBHs B 11 Kmacce OCymecTBIISICTCS ¢ YIETOM COACPIKATEITHHBIX
MEXITPEMETHBIX CBSI3eil ¢ KypcaMu MaTEeMATHKH, OMOJIOTHH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpedmemuvlie nonamusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO MMO3HAHMS: SIBIICHUE, HAYYHBIN
¢axr, runoresa, puU3nUecKas BeJIMUNHA, 3aKOH, TEOPHUs, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIMPOBAHNUE,
MO/IeITh, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHUH, TPUTOHOMETpHUYECKHE ()YHKLUH: CHHYC, KOCHHYC,
TaHTEHC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIUH Ha OCH
KOOPJIMHAT, CJI0KEHUE BEKTOPOB, IPOMU3BOIHBIC 3JIEMEHTAPHBIX (QYHKIMH, IPU3HAKKA OA00US
TPEYTOJILHUKOB, OTIPE/IEJIEHHE TUIOIIAIH MIIOCKUX GUTyp U 00bEMa Tel.

Buonozus: >nexTpuueckue SBJICHUS B )KHUBOH MPHUPOE, KojeOaTeIbHbIe ABHKCHUS B )KUBOH MPHUPOJE,
OIITUUYECKHE SIBICHUS B XKUBOH MPUPOAE, NCHCTBUE palallii HA )KUBBIE OPraHNU3MBI.



Xumus: CTpOCHHE aTOMOB U MOJICKYJI, KPUCTAJUTMUECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHUs KPUCTAUTHICCKOMN PEIETKH, CIICKTPAIBLHBIN aHAN3.

I'eozpagpus; MarHUTHBIE TIOJIIOCA 3€MIIH, 3aJI€KH MArHUTHBIX Py, poToCchEMKA 3eMHOM IOBEPXHOCTH,
IIpeNCKa3aHue 3eMIIETPSICCHUM.

Texnonozus: TUHUA QJICKTpoOnepeaad, reaepaTop NEPEMEHHOI0 TOKA, SJICKTPOABUTaATC/Ib, UHAYKIIMOHHAA

eYb, pajgap, paInonpuEMHNK, TEJIEBU30p, aHTeHHA, TenedoH, CBYU-nieus, MPOEeKITMOHHEIH ammapar,
BOJIOKOHHAS ONTHKA, COJTHEUHAas OaTapes.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A I[TPOT'PAMMBI I10 ®U3UKE HA YPOBHE
CPEAHEI'O OBIIET'O OBPA3OBAHUIA

OcBoenue yue6HOro npeamera «@usnka» Ha ypoBHE cpeaHero oduiero oopasoBanus (6a30BbIid ypPOBEHb)
JIOJDKHO 00€CTIeUUTh JOCTHKECHUE CIEAYIONIMX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS YIeOHOTO npeamera «Pu3nka» JOIKHBI OTPaXkaTh TOTOBHOCTD
CHocOOHOCTh 00YUaIONINXCSI PyKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEH MMO3UINEH JTHIHOCTH,
CHCTEMOI LIEHHOCTHBIX OPUEHTALNH, TO3UTUBHBIX BHYTPEHHUX YOEXKAECHHH, COOTBETCTBYOLINX
TPaJUIHOHHBIM IIEHHOCTSIM POCCUHCKOTO 00IECTBa, paCIIMPEHNE )KU3HEHHOTO OIBITA U OTIBITa
JESITETFHOCTH B IIPOLIECCE peAN3allii OCHOBHBIX HAalpaBJICHUN BOCIIUTATEIbHON AEATEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpax1aHCKOTO BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIUU 00YUArOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO YJICHA
POCCHIICKOTO O0ITEeCTBA;

MPUHATUC TPAAUITUOHHBIX 06H_IC‘IGJ'IOBC‘IGCKI/IX TYMaHUCTUYECKUX U JEMOKPATHICCKUX HGHHOCTCﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JIESITETLHOCTh B HHTEPECaX IPayKTaHCKOTO OOIIECTBa, y9aCTBOBATH B
caMOyTpaBJIeHUU B 00pa30BaTEIbHON OpraHU3alyy;

YMCHUE BSBI/IMO)Z[GI‘/'ICTBOBEITL C COIMAJIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX ®YHKHHHMH n
Ha3HAYCHHEM,

TOTOBHOCTB K FyMaHHTapHOﬁ nu BOHOHTépCKOﬁ ACATCIBbHOCTH,
2) MNaTpUOTUYCCKOI'O BOCIIUTAHUSA:
C(l)OpMI/IpOBaHHOCTB pOCCHﬁCKOfI I‘pa)K,Z[aHCKOﬁ HUICHTUYHOCTH, MIATPUOTU3MA,

LEHHOCTHOE OTHOIIECHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTIKEHHUSAM POCCUICKHUX YUEHBIX B 00JIaCTH
(PMBYKH U TEXHUKY;

3) TyXOBHO-HPaBCTBEHHOTO BOCTIMTAHWS:
c(OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STHIECKOTO MOBEICHUS;

CITOCOOHOCTH OLCHMUBATh CUTyallulO0 U IPUHUMATL OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-
HPAaBCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YHUCJIC B ACATCIIbHOCTU y‘IéHOFO;

0CO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOWYMBOIO OYyIIEro;

4) 3CTETUYIECKOTO BOCIIUTAHUS:



3CTETHUECKOE OTHOIIIEHHE K MHUPY, BKJIIOYAst 3CTETUKY HAYYHOT'O TBOPUYECTBA, MPHUCYIIETO (HU3NIECKON
HayKe;

5) TPyZAOBOTO BOCIIUTAHUSL:

HHTEpEC K pa3In4YHbIM cdepaM MpodecCuOHANBHON ASTENLHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3HUKOM 1
TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIN BBIOOP OyayIuell mpodeccuu u peann30BbIBaTh COOCTBEHHEIE
YKU3HCHHBIE IIJIaHBbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMOO0OPa30BaHUIO B 001aCTH (PU3UKH HA MIPOTSKEHUN
BCEM KU3HU;

6) SKOJIOTUYECKOTO BOCIIUTAHUS:

c(hopMHUPOBAHHOCTD 3KOJIOTHYECKON KYJIbTYPbI, OCOHAHUE ITI00ATBHOTO XapaKTepa SKOJIOINYeCKUX
pooIeMm;

IUTAHMPOBAaHUE U OCYIIECTBICHHUE AEHCTBUI B OKpPYIKAIOIIEH Cpelic Ha OCHOBE 3HAHMSA LieNIel
YCTOWUYUBOTO PA3BUTHUS YEJIOBEUECTBA;

pacmiupCHUE OIbITa ACATCIbHOCTH KOJIOTUUECKOM HaIlpaBJICHHOCTH Ha OCHOBE UMCIOLIUXCS 3HAHHUH 1O
¢usnke;

7) HEHHOCTHU HAYyYHOI'O IMTO3HAHUS:

c(OpPMUPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3NIECKOM
HaYKU;

OCO3HAHUE LICHHOCTH HAyYHOH JIeSITeTbHOCTH, TOTOBHOCTH B IIpoIiecce U3y4eHHsl (PU3UKH OCYIIECTBIISATh
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATENBHOCTD UHANBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3VJIbTATBI

[No3HaBaTenbHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUS

ba3oBrie 1ornueckue JeMCTBUS:

CaMOCTOSATENBHO (POPMYJIMPOBATH U aKTYaIM3UPOBATh MPOOJIEMY, PacCMaTPUBATh €€ BCECTOPOHHE;
OTIPEJICIIATh METTU ACITeILHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUH X JOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NICCKUX SIBJICHUSIX;

pa3pabaThIBaTh TIaH peHIeHUs POOIeMbI C YIETOM aHAIN3a UMEIOIINXCS] MaTePHATIBHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATENBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM, OLEHUBATh PUCKU
MOCJICICTBHI JCITCIIFHOCTH,

KOOPAMHHUPOBATH M BBITIONHATH paboTy B YCIOBHSAX PEAIbHOTO, BUPTYAIBHOTO H KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;



pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUHN KU3HEHHBIX TPOOJICM.
BasoBrie ncciaenoBaTenLCKUE IEHCTBUS:
BIIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIOYCBBIMY IMMOHATUSIMA U METOIaMU (DU3UIECKON HAYKU;

BJIaACTh HAaBBIKAMH y‘-IC6H0-PICCHCJ10B3TGHBCKOI7[ n HpOCKTHOfI JCATCIIPHOCTH B obnactu (bPISI/IKI/I,
CIIOCOOHOCTBIO K TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY METOJAOB PCHICHUS 3a1a4 (l)I/ISI/I‘{CCKOFO
CoacCpI)KaHusd, MPUMCHCHUIO PA3JIMYHBIX MCTO0OB ITO3HAHU,

BJIAACTh BUJAMH ACATCIbHOCTHU I10 IMMOJTYYCHUIO HOBOT'O 3HAHUSA, €I'0 MHTCPIIPCTALIUH, HpeO6pa3OBaHI/HO u
HNPUMEHEHHUIO B Pa3JIMYHBIX YUeOHBIX CHTYALUsIX, B TOM YHCIE TIPH CO3IaHUH YUeOHBIX IPOSKTOB B
obyacTu HU3MKH;

BBIBIISITh TPUYMHHO-CIIEACTBEHHBIE CBA3U U aKTYalIU3HpPOBATh 33]]a4y, BEIABUTaTh TUIIOTE3Y €€ PEeLIeHUS,
HaXOJIUTh apIyMEHTHI JJIs 10Ka3aTeIbCTBA CBOUX YTBEP)KICHUH, 3a1aBaTh MapaMeTphl U KPUTEPUN
peleHus;

AHAJIM3UPOBATH MOJYUCHHBIC B XOAC€ PECIICHUSA 3aa4U PE3YJIbTaThbl, KPUTUYCCKU OLCHUBATH UX
AOCTOBECPHOCTD, IIPOrHO3UPOBATH USMECHCHUEC B HOBBIX YCJIOBHUAX,

CTaBHUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJa4H B 00Pa30BaTEIILHOM AEATEIBHOCTH, B TOM YHCIIE TIPH
W3yYCHHU (HU3HUKH;

naBaTh OLUCHKY HOBBIM CUTYyallUdM, OLICHUBATDH HpI/IO6pCTéHHLII\/'I OIIBIT,

YMETh [IEPEHOCUTD 3HAHUS 10 (DU3UKE B MPAKTUICCKYIO 001aCTh KU3HEACATSIILHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIIBUT'aTb HOBBIC UJICH, NIpCJIaraTb OpUI'MHAJIBHBIC ITOJAXO0AbI U PEIICHUA

CTaBUTH MPOOJIEMBI U 32J1a4H, JIOMTYCKAIONIHE AlTbTePHATUBHBIE PEIICHUSI.

Pa6oTa ¢ nadopmarmeii:

BIIQ/ICTh HABBIKAMH TOJTYYeHHUS WHPOpMAIH (PU3HUYECKOTO COEePIKAaHMUS M3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENIBHO OCYIIECTBIIATh TIOUCK, aHAJIN3, CUCTEMATHU3AIIUI0 U UHTEPIIPETAINIO HH(HOPMAIUH
Pa3IMYHBIX BHIOB B (hOPM TIPEICTABICHIIS,;

OIICHUBATh JTOCTOBEPHOCTH HH(POPMAITHH;

WCIIOJIb30BATh CPEACTBA HHGOPMAITUOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX 1 OpPraHU3allMOHHBIX 33124 C COONI0JeHNEM TpeOOBaHMA
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, THTHEHBI, peCypcocOepeskeH s, IPABOBBIX  STHYECKUX HOPM,
HOpM MH(OPMAIIMOHHOM 0€30IaCHOCTH;

CO3JaBaTh TEKCTHI (PU3NUECKOTO COACPKaHMS B Pa3IMYHBIX popMaTax ¢ yuéTOM Ha3HAUCHHS
WH(OPMAIINH U IIeNIeBOH ay INTOPUH, BEIOMpast ONTHMAaIbHYIO (hOpMyY MPEICTABICHUS U BU3YaJIH3aIlHH.

KomMyHMKaTHBHBIE yHUBEpCANbHbIEC YUeOHbIE NEHCTBUSL:

OCYIIECTBIIAThH OOIICHNE HAa YPOKax (PU3NKU M BO BHEYPOUHOU JEATEIBHOCTH;



pacro3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYAIM U CMSTYaTh KOH(JIUKTHI,
Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOI TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MMOHUMATh M UCIIOJIB30BaTh MIPEUMYIIECTBA KOMaHIHON M WHAWBHLyaIbHOW PaOOTHI;

BBIOMpATh TEMATHKY ¥ METOJbI COBMECTHBIX JAEUCTBUH ¢ yUETOM OOIINX HHTEPECOB M BOBMOXKHOCTEH
Ka)XJI0T'0 4JIeHa KOJIEKTUBA;

MIPUHMAMATH LIETTH COBMECTHOM AESATENBHOCTH, OPraHU30BBIBATh U KOOPAUMHHUPOBATH ACUCTBUS 10 €€
JOCTHKEHUIO: COCTAaBJIATh IUIaH AEHCTBUH, paclpelesaTh PO ¢ y4ETOM MHEHUI YYaCTHUKOB,
00CyXIaTh Pe3yJIbTaTbl COBMECTHOH PabOTHI;

OLICHMBATh KAUYECTBO CBOETO BKJIAa U KAKIOr0 Y4aCTHUKA KOMaH/bI B 00Nl pe3ysIbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

mnpeajiaratb HOBBIC ITPOCKTHI, OUCHUBATH UACH C ITO3NIINU HOBU3HbLI, OpPUTMHAJIBHOCTH, HpaKTquCKOﬁ
3HA4YUMOCTH,

OCYILECTBIISITh TO3UTUBHOE CTPATETHYECKOE OBEACHUE B PA3JIMYHBIX CUTYALMX, IPOSABIIATH TBOPUECTBO
1 BOOOpakeHUeE, ObITh MHUIIMATHBHBIM.

PerynsatuBHbIe yHUBEpCaNbHbIE YIeOHBIE TEHCTBUS
CamoopraHu3anus:

CaMOCTOATEJIbHO OCYHIECTBJIATH ITIO3HABATCIIbHYIO ACATEIIbHOCTD B oOJactu (bH3HKH " aCTPOHOMMHU,
BBIABJIATH HpO6J’ICMLI, CTaBUTh U (bOpMyanOBaTL COOCTBEHHEIE 3aga4du,

CaMOCTOSITEIFHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3a]1a4, IJIaH BBITIOTHEHUS
MPAKTHYECKON PabOTHI ¢ yIETOM NMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEAIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAIHSIM;

pacumpsTh paMK1 Y4eOHOT0 IpeIMeTa Ha OCHOBE JINYHBIX NIPEATIOUYTECHHUH;

JieniaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD 3a PELICHHE;
OLICHUBATH MMPHUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATH (POPMHUPOBAHUIO U MTPOSIBIICHHUIO SPYIUIMU B 00JaCTH (PU3HUKH, IIOCTOSIHHO MOBBIIIATD
CBOI 00pa30BaTEIbHBIN U KyIbTYPHBI YPOBEHbD.

CaMOKOHTPOJTh, SMOITMOHAIEHBIN HHTEIIJICKT:

naBaTb OLUCHKY HOBBIM CUTYallUsAM, BHOCUTH KOPPEKTUBBI B A€CATCIIbHOCTh, OLICHUBATH COOTBETCTBUEC
PE3YIbTATOB LCIIAM,

BJIaACTh HaBBIKaAMH MO3HaBaTeIbHOMU pe(i)J'IGKCI/II/I KaK OCO3HaHU COBEPIIACMBbIX JICNUCTBUM U
MBICJIUTCIIBHBIX MIPOLECCOB, NX PE3YJIBTATOB U OCHOBaHHﬁ;

WCTIOTIB30BaTh MPUEMBI pe(IeKCHH IJIs1 OLIEHKH CUTYAIl|H, BEIOOpa BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEUIEHUS T10 UX CHUKEHUIO;
[PUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX IPU aHAIMU3€E PE3YJIbTaTOB IEATEIbHOCTH;
MIPUHUMATH ce0sl, TOHNMast CBOM HEJOCTAaTKH U JOCTOWHCTBA;

[PUHUMATh MOTHBBI U ApIYMEHTHI IPYTUX IPY aHAIM3€E PE3YyJIbTaTOB IEATEIbHOCTH;
[IPU3HABaTh CBOE MPaBO U [IPAaBO JPYTUX HA OLIMOKU.

B mporiecce qocTikeHUs TMIHOCTHBIX PE3yIBTATOB OCBOSHHS IPOTPAMMBI TI0 (DU3HKE [T YPOBHS
CpeaHero oomero o0pa3oBaHusl y 00YJarOIIUXCS COBEPIICHCTBYETCS YMOLIMOHATIBHBIN HHTEIIEKT,
MIpenoaraumi copMUPOBaHHOCTS:

CaMOCO3HaHusA, BKIIIOYAKOIICTO CITOCOOHOCTh TTIOHUMATh CBOE OMOIMOHAJIBPHOC COCTOAHUEC, BUICTDH
HaIlpaBJICHUA PA3BUTUA COOCTBEHHOM SMOIIMOHATILHOMN C(l)epbl, OBITH YBCPCHHBIM B 0666;

CaMOpPCTYJIUPOBAHUS, BKIIIOYAOIICTO CAMOKOHTPOJIb, YMCHHUEC NPUHNUMATL OTBETCTBCHHOCTL 3a CBOE
IIOBCCHUC, CIIOCOOHOCTh aaanTUpPOBaTHCA K OMOIIMOHAJIIBHBIM U3MECHCHUAM U IIPOSABJIIATH FI/I6KOCTB, OBITH
OTKPBITBIM HOBOMY;,

BHYTpCHHCﬁ MOTHBAIH, BKJ'IIOLIaI-OH_[eﬁ CTPEMJICHUC K NOCTUKCHUTIO LCJIN U YCIIEXY, OITUMU3M,
WHUOWATUBHOCTH, YMCHUC ﬂeﬁCTBOBaTB UCXOOA U3 CBOUX BOSMO)KHOCTeﬁ;

OMIIATHH, BKHIO‘IaIOHleﬁ CIIOCOOHOCTH ITOHUMATh OMOIIMOHAJIIBHOC COCTOAHUC APYTHUX, YYUTBIBATH €T0 IIPpU
OCYIICCTBJICHNN O6H_16HPI$I, CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKUBAHUIO,

COLMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIEHHS C JPYTUMH JIOJIBMH,
3a00THTHCS, IPOSIBIISITH HHTEPEC U pa3peniaTh KOHQIUKTHL.

IMPEJIMETHBIE PE3VYJIbTATBI

K xonmy oOyuenus B 11 kiacce npenMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTh Y O0YYAIOLIUXCSI YMEHUMH:

JEeMOHCTPUPOBATh Ha MPUMEPaxX PoJib U MECTO (PU3MKU B POPMUPOBAHUU COBPEMEHHOW HAY4IHOU
KapTHHBI MHPa, B Pa3BUTHH COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B MPAKTHYECKON NeATETEHOCTH
JI0/IeH, LEIOCTHOCTD U €IMHCTBO (PU3NUECKON KapTUHBI MUPA;

YUUTBIBATH IT'PAHULIBI TPUMCHCHUS N3YUCHHBIX (bPIBI/I'{eCKI/IX MO)_ICJ'Ief/'Il TOYCYHBIN BHGKTpI/I‘-IeCKI/Iﬁ 3apsanm,
JIy4 CB€Ta, TOYCYHBIA MCTOUHHK CBCTa, dA€pHaA MOACIIb aTOMa, HYKJIOHHAasA MOACJIb aTOMHOTO AApa IIpu
peuieHnn (I)I/ISI/I‘IGCKI/IX 3aaay,

pacmo3HaBaTh pU3NUECKHE ABJICHUS (TIPOLECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB AJIEKTPOIUHAMHKH
Y KBAaHTOBOH (PU3UKU: 3JIEKTPUUYECKAs IIPOBOJUMOCTh, TEILIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE
NeVCTBHS TOKA, B3aMMO/ICHCTBIE MarHUTOB, SJIEKTPOMArHUTHAS WHAYKIHUS, TEHCTBIE MATHUTHOTO TTOJIS
Ha MPOBOJIHHUK C TOKOM W JIBHXKYIIUICS 3apsijl, SJICKTPOMArHUTHBIC KOJICOAHHS U BOJIHBI, IPSAMOJIMHEHHOE
pacmpocTpaHeHHE CBeTa, OTpaKeHHe, IpeJIoMIIeHHEe, HHTEpPEepEHITHS, ANPPAKINS U TTOIIPU3AIIS CBETa,



Ucrepcus cBera, (potoanekrpudeckuit ¢ ekt (Gpotorddhekr), cBeTOBOES AaBIICHUE, BOSHUKHOBCHHE
JIMHEWYATOr0 CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBEHHAS M HCKYCCTBEHHAS PaIHOAKTUBHOCTD;

OIIMCHIBATh U3yUCHHBIE CBOMCTBA BEILIECTBA (INEKTPUICCKHE, MATHUTHBIE, ONTHYECKHE, SIEKTPUIECKYIO
MPOBOJMMOCTh PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHEIC SIBICHUS (IIPOLIECCHI), HCIOB3Ys (PU3UUECKHIE
BEJIMYUHBL: DIIEKTPUUECKUN 3aps]l, CHIIa TOKA, IEKTPUIECKOE HANPSHKEHUE, DIEKTPUIECKOE
CONPOTHUBJIEHHUE, PA3HOCTh MOTEHIMAJIOB, SJEKTPOABHKYIIIAs CHJIa, pad0Ta TOKa, HHAYKLHUS MarHUTHOTO
mmosisi, cuia Amriepa, cuiia JlopeHna, MHAYKTUBHOCTD KaTyIIKW, SHEPTUS 3JIEKTPHUIECKOTO U MAarHUTHOTO
MOJICH, IEPHUOJ M YacToTa KoseOaHui B KoyieOaTeIbHOM KOHTYPE, 3apsa U CHjIa TOKa B IIPOLecce
TapMOHHYECKHX JIEKTPOMArHUTHBIX KOJIeOaHuil, (POKyCHOE pacCcTOSIHUE U ONTHYECKasl CHJIa JIMH3bI, IPU
OIIMCAHUY [IPABUIIBHO TPAKTOBATH (PM3MUECKUNA CMBICI UCIIOJIb3YEMBbIX BEIMYHH, UX 0003HAYECHUS U
€IMHUILIBL, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE NAHHYIO PU3MYECKYIO BETUUUHY C APYTHMU
BEJMYNHAMU,

OTIMCHIBATh N3yYE€HHBIE KBAHTOBBIE SIBIICHUS H MPOIECCHI, HCITONB3Ys (PM3NIECKHE BETHIUHBI: CKOPOCTD
AJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI M YACTOTA CBETA, SHEPTHUS U UMITYIILC ()OTOHA, TICPUOT
ToJTypaciaa, YJHEprusl CBSI3H aTOMHBIX SITIEp, TIPH ONMCAHUH MPABIILHO TPAKTOBATH (DU3UIECKUI CMBICT
WCTIONIb3yEeMBIX BEIHYWH, UX 0003HAYCHUS U €IUHUIIBI, YKa3bIBATh JOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(PU3UYECKYIO BETUUMHY C JIPYTUMU BEITUUMHAMHE, BEIUUCIIATH 3HAYCHHE (DU3NUCCKON BEIIMYNHEI;

aHaJIM3UPOBAThH (I)I/I3I/I'-IGCKI/IC ITPOUECCCHI U SABJICHUSA, UCIIOJIL3YS q)HSH‘ICCKHe 3aKOHBI U IPUHIIUIIBL: 3aKOH
Owma, 3aKOHBI TIOCNIEI0BATEIHLHOTO U MAPAJUICIIBHOTO COSIMHEHNUS TIPOBOTHUKOB, 3aKkoH J[xoynsa—JIeHna,
3aKOH 3JIEKTPOMArHUTHOW UHIYKIIUH, 3aKOH TPSIMOJIMHEHHOTO paclpOCTPAHCHHS CBETA, 3aKOHBI
OTpaXXKCHUS CBETA, 3aKOHBI IIPEIIOMJICHHS CBETa, YpaBHEHNE DHHIITeHHA st PoTodddekTa, 3aK0oH
COXpaHEHUsI SHEPTUH, 3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS JICKTPUIECKOTO 3apsiia, 3aKOH
COXpaHEHUsI MACCOBOTO YMCIIA, TOCTYIaThl bopa, 3aKoH paliOaKTHBHOTO paciiajia, IPH 3TOM Pa3liniaTh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTHIECKOE BBHIPAKEHHUE U YCIIOBHS (TPaHUIIBI, 00JIACTH)
MMPUMCHUMOCTH;

OTIPEJICNIATh HAMIPABICHUE BEKTOPA MHIYKITUU MAarHUTHOTO TIOJISI TPOBOJHUKA C TOKOM, CHJIBI AMIiepa u
cunbl JlopeHna;

CTPOUTDH U OIMUCHIBATH I/1306pa)i(eHI/Ie, CO31aBacMO€ MIIOCKUM 3CPKAJIOM, TOHKOH J'IPIH3OI>1;

BBITOJTHATH SKCIIEPUMEHTBHI 10 UCCIIEIOBAHUIO (PU3UYECKUX SBJICHUN U MPOLIECCOB C UCTIONb30BaHUEM
MPSMBIX 1 KOCBEHHBIX U3MEPEHHH: TIPH 3TOM (POpMYyIHpPOBAThH MPOOIEMy/3a/1ady U THIIOTE3y yueOHOTO
9KCTIIEPHUMEHTa, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000py10BaHUs, IPOBOAUTE OMBIT U
(hopMynUpoOBaTh BEIBOAKI,

OCYIIECTBJIATh MPSMbIC U KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIWYHH, IPH 3TOM BEIOUPATH
ONTUMAJIbHBIN CII0CO0 N3MEPEHHS U HCII0Ib30BaTh N3BECTHBIE METO/IbI OLIEHKH [TOTPEIIHOCTEH
U3MEPEHU;

MCCJICJIOBATh 3aBUCUMOCTH (PU3UYCCKUX BEIMYHMH C UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHUIA: ITPH STOM
KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTATHI MOJYUSHHOH 3aBUCHMOCTH (PU3MYECKUX BETHYNH
B BUJIC TaONUI 1 TpaUKOB, IeIaTh BEIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHUS;

co0moaaTh npaBuiia 0€30MacHOro Tpya MpH NPOBEICHUN HCCIEAOBAaHUN B paMKax y4eOHOTO
9KCIIEPUMEHTA, YIeOHO-UCCIIEA0BATENbCKOM U IPOEKTHOMN IesITEIbHOCTU C UCIIOJIb30BAaHUEM
WU3MEPUTEIILHBIX YCTPOWUCTB U 1a00paTOPHOTO 000py10BaHMUS;



pemarp pacu€THBIEC 3aJa49H C SIBHO 3a/IaHHOM (pr3ndeckoil MOJeINbIo, NCIONb3Ys (PU3MYECKHE 3aKOHBI U
IIPUHIIMIIBL, HA OCHOBE aHAJIN3a YCJIOBUS 3aJa4y BHIOUPATh PU3NUIECKYIO MOAENb, BBIACIATH (DU3NUECKHUE
BEIMYHMHBI U POPMYJIIBI, HEOOXOIUMBIE IS €€ PELIeHUs, TPOBOAUTE PAaCUEThl M OLIEHUBAThH PEabHOCTD
MOJTy4YE€HHOTO 3HAYEeHUS (PU3NIECKON BEITHINHEI;

pemaTs Ka4ecTBEHHBIE 33a9H: BBICTPANBaTh JIOTHYECKH HEMPOTHBOPEUNBYIO IIETIOUKY PACCYKICHUN C
OIIOpPOil Ha M3yUeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKUE SBICHUS;

WCIIOJIB30BATh NPH PEeIICHUH YIeOHBIX 33/1a4 COBpEMEHHbIE HH(OPMALMOHHBIE TEXHOJIOTHHU JAJIsl TIOUCKA,
CTPYKTYPHPOBaHHS, MHTEPIPETAIINH U TIPEACTAaBICHHUS yIeOHOH 1 HayYHO-OMYIApHONH HHPOPMAIINHY,
MOJTYYEHHOHN U3 Pa3IMUHBIX HCTOYHUKOB, KpDUTUUECKH aHAIN3UPOBATh NOIy4aeMylo HH(popMaLHio;

OOBSCHSITh MPUHIIUIIBI ACHCTBUS MAIlIUH, TPUOOPOB ¥ TEXHUYESCKUX YCTPONCTB, pa3inyaTh YCIOBUS HX
0€30MIacHOr0 MCITOJIH30BAHMS B IIOBCEIHEBHOM YKU3HU;

MPUBOANTH MTPUMEPHI BKJIa1a POCCHICKHX U 3apy0eKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BACHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS IO (PU3HUKE B IOBCEIHEBHOM KU3HM AJIs1 00eCTIeUeHUs
0€301acHOCTH Y OOpAIlEHUH C TPHOOPAMHU M TEXHUYECKHMHU YCTPOUCTBAMH, JUISI COXPAHEHUSI
300POBBS M COOJIIOZICHUSI HOPM 3KOJIOTHYECKOT0 TIOBEACHUS B OKpY>KaloIleil cpene;

paboTaTh B IpyIIE ¢ BHIIOIHEHUEM Pa3IMYHBIX COLUATIBLHBIX POJICH, INITAHUPOBATh PadOTy IPYIIIHL,
palMOHANBHO PacHpeAessITh 00s3aHHOCTH U TUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYAIIHAX,
a/IeKBaTHO OLICHUBATh BKJIAJ KQKJOT0 M3 YYACTHUKOB I'PYMIIEI B PEIICHHE PACCMAaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIIACC

No

HaumenoBanue pa3acioB U TEM NPOTrpaMMbl

KomnnuectBo yacos

OnexTpoHHBIE (IN(POBEIE)

n/m Beero KouTposnbHbIe [IpakTrueckue 00pa3oBaTebHBIE PECYPCHI
paboTsI pabdoThI
Paznmen 1. OJIEKTPOJUHAMUKA
11 MaruauTtHoe nojie. DIeKTpOMarHuTHas 15 1 3 Bubmorexa LHOK
' WH Y KIHST https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15
Paznen 2. KOJIEBAHUA 11 BOJIHBI
)1 MexaHudeckre U 3JeKTPOMarHuTHbIE 15 | bubmmoreka 1HOK
' KoJIeGaHust https://m.edsoo.ru/7f41¢97¢c
2.2 MexaHndecKkre 1 3JeKTPOMarHUTHBIE BOJTHBI 12 1 Bubmmorexa [OK
' po https://m.edsoo.ru/7f41¢97¢
bubmmnoreka [JOK
23 O 20 1 3
TITHKa https://m.edsoo.ru/7f41c97¢c
Hroro mo paznery 47

Pazzen 3. OCHOBBI CITELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTU




OCHOBBI CIIETIHATTEHON TEOPHH

bubmmoreka [JOK

31 OTHOCUTEIBHOCTHU > https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 5

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DNeMEeHThI KBAaHTOBOU ONTHKHU 8 brbmmorexa LIOK
https://m.edsoo.ru/7f41c97c

4.2 Crpoenne aroma 6 bubmnorexa LIOK
https://m.edsoo.ru/7f41c97¢c

43 | Arowoe sipo 6 Egggl/:ﬁsi%mm c97c

Hroro no pazaeny 20

Pazpen 5. 9JIEMEHTBI ACTPOHOMUU N1 ACTPOOU3NKN

5.1 DJIeMEHTHI aCTPOHOMHUH U aCTPODU3HKU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro o pazneny 6

Paznmen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o0mmaroree MOBTOPEHNE 6 Eggi@ﬁiﬁiiﬁf 7641697¢

Hroro mo paznery 6

PesepBHOE Bpemst 3




OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

102







[NOYPOYHOE IIJTAHMPOBAHUE

11 KITACC
KomnmaecTtBo wacoB
C)
Ne/m | Tema ypoxka JlaTta n3ydeHus AICKTPOHHEIC LHPOBbIC
Beero Kontponensie | [Ipaktrdeckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
[TocTostHHBIC MATHUTHI M UX
) B3auUMOJeUCTBHE. MarHUTHOE IIOJIE. 1 01.09.23 Bu6nuoreka IJOK
BekTop MarHuTHOW MHAYKIWH. JIMHUN o https://m.edsoo0.ru/ff0c9778
MarHUTHOW WHAYKIIUH
MarsuTHOE ToJIe HpOBO,Z[H?Ka C TOKOM. 04.09.23 Butnmorexa LJOK
2 OnsIT Opcrena. BzaumoaelictBue 2
06.09.23 https://m.edsoo.ru/ff0c98fe
IIPOBOJIHUKOB C TOKOM V5.
JlabopatopHast pabota «3yuenue bubmmotexa [JOK
3 1 1 08.09.23
MarHUTHOTO TIOJISL KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBrEe MarHUTHOTO TIOJISI HA IPOBOJTHUK
4 ¢ TokoM. Cunta Ammepa. JlabopatopHas ) 1 11.09.23 bubmuorexa [HOK
pabota «VccnenoBanue necTBUS 13.09.23 https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha PaMKy ¢ TOKOM)
S | omoeyuyoon sepmmentyr saeniuy. Cuna |2 po bimorexa LIOK
JIBUOKYIIYIOCS 3apsDKEHHYIO yactuily. Cui
https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabota cuist Jlopenta 18.09.23 ps./m.eCs00.tWLIe
6 DnekTpoMarHuTHas HHAYKIus. [loTok 2 20.09.23




BEeKTOpa MarHuTHOM mHIyKInu. I/1C

WHAYKIUHU. 3aKOH JIEKTPOMarHUTHOH 22.09.23
uHaykuuu dapanes
Jlabopatopnas padota «HccinenoBanue Bubnuoreka [{OK

7 g 25.09.23
SIBIICHUS DJICKTPOMATrHUTHOW WHITYKITHI https://m.edsoo.ru/ff0cal50
WnpyKkTHBHOCTS. SIBICHHE CAMOMHAYKIHH.
OJ1C caMOWMHIYKITNH. DHEPTHUs bubmuoreka 1HOK

8 27.09.23
MarHMTHOTO IOJI KaTYIIKU C TOKOM. https://m.edsoo.ru/ff0ca600
DNEeKTPOMArHUTHOE TIOJIE
TexHuueckHre yCTpOMUCTBA U UX
MIPIMEHEHHE: TIOCTOSHHBIE MarHUTHI,

9 3IEKTPOMArHUTEHI, JIEKTPOIBUTATED, 29.09.23
YCKOPHTEIN 3JIeMEHTAPHBIX YacTHII,
WHIYKIIUOHHAS TIeYb
Oo6o06maronuii ypok «MarHuTHoe HoJe. Bubnuoreka [JOK

10 02.10.23
DneKTpoMarHuTHasE HHIYKIHASDY https://m.edsoo.ru/ff0cab82
KonTponbaas pabora o Teme «MarautHoe bubmmorexa [IOK

11 04.10.23
nose. DIEKTPOMArHUTHAS UHIYKIUS https://m.edsoo.ru/ff0cad58
CBo0OoHBIE MEXaHUUYECKUE KOJIEOaHusI.

12 I'apmonndeckue koneOaHus. Y paBHEHNE 06.10.23 bubmmorexa [IOK
rapMoHHUYeCcKHX Kojebanuii. [IpeBpamenne 16.10.23 https://m.edsoo.ru/ff0caf06
SHEPTHUH

13 JlaGopatopnas padota «VccinenoBanue 18.10.23

3aBUCUMOCTH IIEproAga MaJIbIX KoJleOaHUH
I'py3a Ha HUTHU OT JJIMHBI HUTH U MAaCChblL




rpy3a»

KonebatenpHbiit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOIeOaHus B

20.10.23

14 CaJIbHOM KOJIe0aTeIbHOM KO e bubmmorexa LIOK
UjIeaIbHOM KOJIeOaTeIbHOM KOHTYPE.
8 P 23.10.23 https://m.edsoo.ru/ff0cb820
AHaOTHS MEXY MEXaHUYCCKUMHU H -1U.
3NIEKTPOMATHUTHBIMY KOJICOaHUSIMU
®opmyna Tomcona. 3aKoH COXpaHEHUS] 25.10.23
15 SHEPTHH B UICATBHOM KOJIeOaTeIbHOM o bubmorexa [IOK
P 8 2710.23 https://m.edsoo.ru/ff0cb9c4
KOHTYPE 10.
IIpencrasienue o 3aTyXaroMuUxX
KoJieOaHmsIX. BEIHY K IIeHHBIC 30.10.23 Bu6morexa LIOK
16 MeXaHHYeCKHe KojieOaHus. Pe3oHanc.
01.11.23 https://m.edsoo0.ru/ff0cbb86
BbIHYKICHHBIC SJICKTPOMArHUTHBIC Ll
KoJIcOaHUs
ITepemennslif Tok. CHHYCOUJANBHBIN
17 EZPXZEEEIF%)TTZI;aMZATEETH HOE U 01122 bubmorexa [OK
P ‘ i 06.11.23 https://m.edsoo.ru/ff0cbd34
JICHCTBYIOIICE 3HAYCHHUE CHITbI TOKA M Al
HaIPSDKEHUS
18 Tparcdopmarop. IIponsBoacTBo, mepeaada 08.11.23
U TIOTPEOJICHUE SICKTPUICCKON IHEPTUN 10.11.23
19 lff Oi(j:fK:FT)pSZI:I?I:Iae Cfefenﬁff ZHGHHG 13.11.23 bubmmorexa LIOK
P > PEHEPATOP o https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOTO TOKa, TMHUI dJIEKTporepeayd
20 OKOJOrMYeCKUe PUCKU TIPU IPOU3BOJICTBE 15.11.23




anekTposHeprun. Kynbrypa
UCIOJIb30BAHUS 3JICKTPOIHEPTUU B
MMOBCETHEBHOM JKU3HU

MexaHW4YeCcKHEe BOJHBI, YCIOBUS
pacnpoctpanenus. [Teproa. CkopocTb

17.11.23,27.11.23

29.11.23,01.12.23

Bubauorexa [IOK

21
PacIpOCTPAHEHUS U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U MPOAOIBEHBIE BOIHBI
3Byk. CkopocTh 3ByKa. [ poMKOCTB 3ByKa. Bubmumorexa LJOK
22 04.12.23,06.12.23
BricoTa ToHa. TemMOp 3ByKa ’ https://m.edsoo.ru/ff0cccOc
23 ONEeKTPOMarHUTHBIE BOJHBI, X CBONCTBA U 08.12.23,11.12.23 Bubnmorexa LJOK
ckopocTb. [lIkana 371eKTpOMarHUTHBIX BOJTH 13.12.23 https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIIEI pagHOCBSI3U U TEICBUICHHUS. 15.12.23.18.12.23
PasButHe cpeacts cBs3u. Pagnonokanus
25 Kontponbnas pabora «Konebanus u 20.12.23 Bubmumorexa LJOK
BOJIHBI» o https://m.edsoo.ru/ff0cc6f8
o | e e B
H HOU . To4euHbIil HCTOUHU 12,
AHOPOA e https://m.edsoo.ru/ff0cd350
cBerta. Jlyd cBera
Otpaxenne cBeTa. 3aKOHBI OTanfeHMﬂ 25.12.23,27.12.23 BuGmorexa LIOK
27 cgeta. [locTpoenue n300paxeHuii B httns://m.edsoo.ru/ff0cdde0
ps://m. .
TIOCKOM 3epKalie 29.12.23,10.01.24
28 IIpenomnenue ceera. [lonHoe BHyTpeHHEE 12.01.24,15.01.24 bubnmoreka [JOK




oTpakenue. [IpenenbHbIN yroi MogHOro

17.01.24 https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPayKCHUS
JlabopatopHast pabota «3mepenune bubmmotexa [JOK
29 19.01.24
MOKAa3aTelisl IPEIOMIICHHUST CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenue I/IS?Gpa)KeHI/Iﬁ B 22.01.24,24.01.24 Butmorexa LOK
30 nuH3e. PopMysa TOHKOW JIMH3HI. httos://m.edsoo ru/ff0cdd] e
VBeIHUCHHE THH3bI 26.01.24,29.01.24 PRILECR00.
31 Ha6vopaTopHa;1 pa60Tav «HccnemoBanue 31.01.04
CBOWCTB N300pa)KCHUH B JTMH3aX)
Hucnepcust ceera. ClI0KHBIN cocTaB
32 oemoro ceera. lIet. JJabopaTopHas pabora 02.02.24
«Habmtonenue qucnepcuu cBETay
13 WnTepdepennus CBGT?:. Judpakuus ceeta. 05.02.24.07.02.24 bubmmorexa [JOK
Hdudpakumonnas pemeéTka https://m.edsoo.ru/ff0ced22
TTonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka IHOK
4 .02.24,12.02.24
3 [Monspusarnus cBera 09.0 -12.0 https://m.edsoo.ru/ff0cf02e
15 Onrryeckue mpuOOpsI U YCTPOICTBA U 14.00.04
yCIOBUS UX 0€30MacHOTO MPUMEHEHHUS
y FpaHHuzl H%I/IMCHI/IMOCTI/I Knaccnqecvxoﬁ . BuGmiorexa LOK
MexaHuKH. [locTynaTsl crieruainbHOM .02. hitps://m.edsoo ru/FOCFR62
TEOPHU OTHOCHTEIBHOCTH
g |, oo
8 P Patt 28.02.24 https://m.edsoo.ru/ff0cfa42

JJINHBI




DHeprus ¥ UMITYJIEC PEIITUBUCTCKOM

Bu6nuoreka IJOK

. i 01.03.24
38 yacTHLEl. CBS3b MAacChl C JHEPTUEH U 3 hitps:/m.cdsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHsl TOKOSI
KonTponbHas pabota «Ontuka. OCHOBBI Bubmuorexa [JOK
39 . 04.03.24
CTICITHATFHOW TEOPUH OTHOCHUTEITHHOCTI https://m.edso0.1u/ff0cf6 {0
40 ®oronsl. Popmyna [Inanka. DHeprus u 06.03.24 Bubnuorexa LJOK
UMITYJIBC (POTOHA o https://m.edsoo.ru/ff0cfe16
41 OTtkpbITHE U UccleaoBanue Gotorddekra. 11.03.24 bubnuoreka [IOK
Omeiter A. T'. CrosieToBa o https://m.edsoo.ru/ff0cffc4
3auKOHLI (})OTOB(b(I)eKTa. YpaBHeHUE 13.03.24 BuGmorexa LIOK
42 OiiamreitHa 1t hoTodrdderra. «KpacHas
https://m.edsoo.ru/ff0d015¢
rpanuua» ¢porodpdexra 15.03.24
43 Jaenenue ceeta. OneiTel [1. H. JIeOenena. 18.03.24 Bbu6nuoreka IJOK
Xumuueckoe JIeiiCTBIE CBETA A https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE
44 npuMeHeHue: (HOoTodIeMEHT, (OTOJATUHK, 20.03.24
CoJIHEeUHas 6aTapesi, CBETOIHO
45 Pemrenue 3ama4 no Teme « JIEMEHTHI 22.03.24 bubmuoreka I[JOK
KBaHTOBOW OTITHKIDY 25 03.24 https://m.edsoo.ru/ff0d0302
46 | Pesopbopaa o pacentto gmcrn 270324 biorera LIOK
PLOpA p t o https://m.edsoo.ru/ff0d091a
IlnanerapHas Mmozielib aTOMa
47 IToctynater bopa 29.03.24 bubmuoreka [HOK




https://m.edsoo.ru/ff0d0afa

Wznyuyenne u nornomenue (poToHOB MpU

48 IIepexo/Ie aToMa C OJHOI'0 YPOBHS SHEPTHH 01.04.24 bubmmorexa LIOK
pexol N A yP P o https://m.edsoo.ru/ff0d0afa
Ha Apyroi. Buael criekTpoB
BomnHoBEIE cBOICTBA YacTull. BonHs! ne
Bpoitna. KopnyckynsipHo-BosIHOBOH Bubnuorexa LJOK

49 03.04.24
nyanm3M. CIIOHTaHHOE ¥ BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
H3Iy4YeHHUE

“ ;)TKpI:;TI/Ie panuoakTUBHOCTU. OMBITHI 05.04.24 BuGmorexa LJOK

e3zepdopa 1o onpeAeIeHUI0 COCTaBa
POOPA bel 15.04.24 https://m.edsoo.ru/ff0d0fd2
PaIOaKTUBHOTO U3IY4IEHUS U4
CaoiicTBa anbda-, bera-, ramma- 17.04.24

51 U3JlydeHus. BiusiHue painoakTHBHOCTH Ha
JKHUBBIE OPTaHU3MBI 19.04.24
OTKpbITHE IPOTOHA M HEWTpPOHA. M30TOMBI.

59 Anbda-pacniag. I1eKTpOHHBIN 1 22.04.24 Bubnuoreka LJOK
MIO3UTPOHHBIN Oeta-pacman. ['amma- o https://m.edsoo.ru/ff0d1162
H3Iy4YeHHUE
OHeprus CBsi3u HYKJIOHOB B siipe. SlnepHble
peaxmun. SnepHsiil peaktop. [Ipobmemsr, 24.04.24 bubmmorexa [IOK

53
NEPCIIEKTUBBI, IKOJIOTUIECKUE ACTICKTHI 26.04.24 https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKU

54 DneMeHTapHbIe 9acTUIIE. OTKPHITHE 29.04.24 bubmuoreka [HOK

MO3UTPOHA. MeTOIbI HAOIOIEHUS H
pETUCTpaIlMU DJIEMEHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38




Kpyrasiit cron «DyHiaMeHTaIbHbIE
B3auMoericTBus. EquHCcTBO rsnueckoit
KapTHUHBI MUPa»

55

Bun 3Bé3muoro He6a. Co3Be3aus, sipKue
3BE3JIbI, TUIAHETHI, UX BHUMOC JIBIKCHHE.
CosHeuHas cucTema

03.05.24

56

Comnune. ConHedHast aKTHBHOCTb.
Ucrounuk sneprun ConHua u 3BE37

06.05.24

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3bI TVIAaBHOI MOCIIEA0BATEILHOCTH.
BuyTpenHnee cTpoeHue 3BE3.
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXKICHUH U BOIONMH CoHIIA U
3BE3D

08.05.24

58

Mineunsiit [Tyte — Hama I'anaktuka.
ITonoxxenune u aBmxeHne ConHIA B
T'anaxTuke. I'anaktuku. YEpHbIE IbIPHI B
s/ipax rajakTUK

13.05.24

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonsmioro B3peiBa. PenukroBoe
u3iyyeHue. MerarajakThka

15.05.24

60

KontponbsHas paboTta « IIeMEeHTHI
ACTPOHOMUH U aCTPOPHUIUKI»

17.05.24

61

O6o0maronwii ypok. Poip Gusnku u
aCTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJOTHUECKOH, COIUAILHON 1

20.05.24




ITHYECKOH chepax AesaTeNbHOCTH YeT0BeKa

62

Oo6o06maronuii ypok. Poib 1 Mmecto Gpusuku
U aCTPOHOMHHU B COBPEMEHHOU HAyYHOU
KapTHHE MUPa

22.05.24

63

O6o0marontwii ypox. Poib pusmueckoit
Teopuu B POPMUPOBAHUH MIPEICTABICHUH O
(hm3nyeckol KapTHHE MHpa

24.05.24

64

Oo6o06maromuii ypok. Mecto uznyeckoi
KapTUHBI MEpa B 00IIEM PAITY
COBPEMCHHBIX CCTECCTBCHHO-HAaYy4YHbIX
MPEJICTABICHUI O IPUPOIE

65

PesepBHblii ypok. MarautHoe mnoie.
DneKTpoMarHuTHas WHAYKINS

66

PeseprubIii ypok. OnTuka. OCHOBBI
CHeTMaTbHON TEOPUHA OTHOCHTEIHHOCTH

67

Pezepnsiii ypok. KantoBast ¢uzuka.
DOneMeHTHI aCTPOHOMUH H aCTPOPUIUKU

Bbu6muoreka IJOK
https://m.edsoo.ru/ff0d1784

OO01mee KOJIMYECTBO YacOB MO IOrpaMMe

102




YYEBHO-METOINMYECKOE OBECITIEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI VT YHEHUKA

I'.A.Msxkumies, b.5.ByxoBieB. YueOHuK 17151 00111€00pa3oBaTeNbHbIX yupexacuuii. ®usuka. 11 kmace. —
M.: IIpoceewenue, 2020r.

METOJUYECKUE MATEPUAJIbI JIA YUUTEJIA
* A.Il. PeivkeBuu. CoopHuk 3anau o ¢pusmke. 10-11 xkmacc. — M.: [poda, 2020 r
* ['H.CrenanoBa. CoopHuk 3ama4 no ¢usuke. 10-11 knacc. — M.: [IpocBemenue, 2021r.

U DPPOBLBIE OBPA3OBATEJILHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/ff0d1784
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