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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJIOKEHHA W TpeOOBaHWMU K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @®I'OC COO, a Takke c yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO noixoa. Ilporpamma no gusrnke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiapTaTaM OOyuYeHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaU3alUH MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE LIE€HM U3yueHHUs (U3UKU Ha YPOBHE CpeJHEro oOumiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UYHCIIE

MIpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CUCTEMY 3HAHUN 00 OKpYXKaIOLIEM MUpE.
[konbHBIA Kypc GU3HKKA — CHCTEMOOOPAa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruedt, gusudyeckoi reorpadueid m actTpoHOMHUel. Mcmonp30BaHUE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHO KapTHUHBI MUpPa 00y4aromuxcs, B GoOpMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca (puzuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJIO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuai Kypca PU3UKU 00beTUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBusiercss (GOpMUpOBAHHME MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTAPHOTO
noTeHIana (pu3nYeckoi HayKu, OCMBICICHUE CBSI3M PAa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MNOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOIMYECKHMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbl C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKke 00CYKJICHHs TPOOJIEM paIliOHAIEHOTO MPUPOOIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH BJIEMEHTaMHU Kypca (M3UKHM Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABIISAIOTCS  (u3ndeckue TeopuH ((HopMHUpOBaHME MPEACTABICHUH O CTPYKType MOCTPOEHUS



¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO-IeITETLHOCTHBIN MOJIX0 B Kypce (PU3UKU pealin3yeTcs MPEekIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopatopHbIX paboOT, KOTOpBIE B TporpamMme Mo (U3HKE OOBCTUHEHBI B OOIIHUNA CIHCOK
YUECHHUYECKUX TMPAKTUYECKUX padoT. BrigeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
rporecca UCX0/i U3 0COOCHHOCTEN IIaHUPOBAHMS U OCHalleHUs kaOuHeTa pusuku. [Ipu sToM
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAETSETCsS PEHICHUIO PAacUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISTIOTCS 3a]1aUM C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIFOIIME TPUMEHSATh H3YYEHHBIE 3aKOHbI M 3aKOHOMEpPHOCTH KakK M3 OJIHOTO paszena
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL 3aJlaHWsT Ha OOBSICHEHWE TPOTeKaHWs (U3NYECKUX SBJICHUH H TPOIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieyeHnI0 yuyeOHOro mpoiiecca 0a30BbIH YpOBEHb Kypca (M3MKH Ha YpPOBHE CpPEIHETro
o0mrero oOpa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QM3WKHA WIH B
YCIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOTO LMKiIa. B kabunere
(hM3UKH TOJDKHO OBITH HEOOXOAMMOE JTA0OPAaTOPHOE 000PYIOBAHKE JIJISl BBITIOJHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
o0opymoBaHUE.
JleMoHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEUUBAECT MOCTAHOBKY NEPEYUCICHHBIX B MPOrpaMMme Mo
¢Gu3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPHUYECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHUH.
JIabopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX PaboT Gopmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M 00OeCHeuuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuyaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUSA JOJKHBI OBITh
IIOCTPOEHbl HAa KOMILUICKCHOM HCIOJIb30BAaHUHU AHAJIOIOBBIX M LU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BU/JIE LIM(POBBIX JJAOOPATOPHIl.
OCHOBHBIMU LIENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpPeCca M CTPEMJIEHUS OOy4YalOUIMXCsl K Hay4yHOMY H3Yy4YCHHIO
IPUPOJIbI, PA3BUTHE UX HUHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

® Dpa3BUTHE IMPEJCTABICHUM O HAaydyHOM MeTOA€ TMO3HaHUs U (OpPMHpPOBAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE YMEHHUI OOBACHATH SIBICHHS C UCIOJIb30BAHUEM (PU3UUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PO (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lenel oOecreyrBaeTcsl pelleHueM CIEAYIOIUX 3a/ad B Ipoliecce
u3yudeHHs Kypca GU3UKU Ha YPOBHE CpeIHEro o01iero oopa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, SJIEKTPOANHAMHKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHH TPUMEHATH TEOPETHYECKHE 3HAHHUS Il OOBSCHEHHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHME CIOCOOOB pELIEHUS pa3IUYHbIX 337ady C SBHO 3aJaHHOW (U3NYECKOU
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JMaHue (HU3HUYECKOM
MOJIEIH, a/IeKBaTHOM YCIIOBUSIM 3a/1a4H;

® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPeNy;

® OBJIAQJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBENEHUS (PU3NYECKUX
OKCTIEPUMEHTOB, aHAIW3a W  HMHTEPIpeTal  WHQPOpPMAIWH,  ONpeACICHHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCJIOBUU JIJIS Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM
NEeSITEIbHOCTH.

Ha wmsydyenue ¢usmku (6a30BBII YpOBEHBH) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHs
otBoautTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 gyaca B Henenmo), B 11 kimacce — 68 gacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o pusuke nepeueHb J1adbopaTOpHBIX U MPAKTUYECKUX padboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBEAEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUarOIINXCS.



COJEPKAHUE OBYYEHUA
11 KJIACC

Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrostHHbIE MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKIMK. [IpuHIUNI Cyniepno3unyu MarHUTHBIX OJIeH. JIMHUKM MarHUTHOM
uHaykuu. KapTrHa nTuHui MarHUTHOM MHTYKITUU OISl IOCTOSIHHBIX MarHUTOB.

MarnuTtHOoe 1oJie TPOBOJHUKA C TOKOM. KapTuHa NWHMNA WHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO IMPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKA C TOKOM.
OmneIT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaNpaBJIeHHUE.

Cuna Jlopenna, e€ MoOaynhb W HampaBieHue. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

SIBneHue DIIEKTPOMAarHUTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HMHIYKIUU.
DNEeKTPOABUKYIIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapasies.

BuxpeBoe anekTpudeckoe moJie. DJIEKTPOABUKYIIAS CUJa WHIAYKIMH B TMPOBOIHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHbHO B OJTHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DIEKTPOABMKYILAS CUIIA CAMOUHYKIIUH.

DHeprusi MarHuTHOTO TIOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHWE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHL], HHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE AMEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHMY MHIYKIIMY MarHUTHOTO TIOJIA.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYIIEH CHJIBI MHAYKLIHH OT CKOPOCTH HW3MEHEHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pazgen 5. Kosieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus

KonebarenbHast cucrema. CBoOOJHBIE MeXaHHYeCKHe Kolebanus. [apMoHMYecKue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasATHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebarenpuplif  kOoHTYp. CBOOOJIHBIE JIEKTPOMAarHUTHBIE KojeOaHUs B UACATHLHOM
KoJebaTeIbHOM KOHType. AHAJOTHUS MEXIy MEXaHWYeCKUMU M DIIEKTPOMATHUTHBIMU



konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHMUYECKUE KOJIeOaHusI.
Pe3onaHc. BeiHyXI€HHBIE 2IEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemadya W MOTPEOJICHUE DIEKTPHUSCKOH SHEPTHH.
OKOJIOTUYECKME PUCKM TIpU MPOU3BOJCTBE AMEKTpoldHepruu. KymnbTypa HCHOIB30BaHUS
AJIEKTPO3HEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckue yCTPOMCTBA M INPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBIN WM MaTeMaTUYeCKUN
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

NccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa U HAmlpsOKEHUS OT BpEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HMHIYKTUBHOCTU U
KOHJIEHCATopa.

Monenb TMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIEpUOJa MaJbIX KOJIEOAHUH I'py3a Ha HUTH OT JUIMHBI HUTH U
Maccsl rpysa.

HccnenoBanue mNEpeMEHHOrO0 TOKAa B LENM W3 IMOCICIOBATEIIBHO COCOUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHnyeckue BOJIHBI, ycia0BUs pacnpocTtpanenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
u januHa BoaHbl. [lomepeuHble W IpoosbHbIE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4CHMS JJICKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHraius BekropoB E, B, V B anekrpoMarauTHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXEeHHe, MpelloMIIeHue, nossgpu3anus, audpakuus, uHTepepeHuus. CKOpocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3€KTpOMAarHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMNIB paguocBs3u U TeneBuacHus. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLEH CPE/bl.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMIMHE, panap, paauoONpUEMHUK, TEJIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

Habnronenue oTpaxeHus U NPEJIOMICHUS MEXaHMYECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiui MEXaHHYeCKUX BOJTH.

3BYKOBOM PE30HAHC.



HaGnronenue CBS3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anus, Tuppakuus, HHTepepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnneiiHoe pacipocTpaHeHHE CBETa B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHH B IJIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI MpeETOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3arelb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CroxkHbli cocTaB Oenoro ceera. Ler.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsHUE U
ONTHYECKas cujia TOHKOU JMH3bIL. [locTpoeHne n3o0pakxeHuii B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOZCHUST MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOAEHHSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue ycTpoWcTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarnmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(pPaKIHOHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHWEe, OTPAKEHHE M MpeloMieHHue cBeTa. Onruueckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

Ha6mronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBera.

Habmronenue nucnepcun cBera.

[Tonyuenue cekTpa ¢ HOMOIIBIO TPU3MBL.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue nokazaTens IpeIoMIICHUS CTEKIIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panunel mpuMEHUMOCTH KacCMUECKOM MexaHuKH. [locTynaTel crnennanbHOM Teopun
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTb MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEIbHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEYIEHUE BPEMEHU U COKPAILIEHUE ITTNHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.



Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmovi K6AHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.

Otkpeitie u wuccnenpoBanue (oroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
dorodddekra. Ypasuenue DitHmTeitHa aus potosrddexra. «Kpacuas rpanuma» Gotospdexra.

Hasnenue ceera. Onbithl I1. H. JIebenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oT03PPEeKT Ha YCTAHOBKE C IMHKOBOH MJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodrddexTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Ombitel Pesepdopra nmo paccesuuto o -yactuil. I[lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsouienne GOTOHOB MpU MEPEX0je aroma ¢
OJIHOTO YpPOBHs HHEpruM Ha npyroil. Buasl cnekTpoB. CHeKTp ypOBHEH 3JHEPruM aToMa
BOJIOPOJA.

BonHoBsIe cBOMcTBa yacTull. BosHel ne bpoitns. KoprnyckyasipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJCHHOE U3TTyYCHHUE.

TexHnueckre yCTPONCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(cmexTpockom), J1lazep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Ja3epa.

HaGmronenne nuHeHvaThIX CIEKTPOB U3IydeHus. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HaGnronenue nuHeH4aToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI,  JTOKa3bIBAKOLINE CJII0’)KHOCTh CTPOEHHUS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno cocTapa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.

OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eiizeHOepra—lBaHeHKo.
3apsan sapa. MaccoBoe uucino sanapa. M30Tomnsl.

Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-mznydenue. 3akoH
PaarOaKTUBHOIO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepublie peakuuu. [lenenue u CUHTE3 saEp.

SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPTreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJICHCTBUSA. EMUHCTBO Qu3nueckoi KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M NMpakTHYECKOE NMPUMEHEHHE: JI03UMETp, kKamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOLIUX YaCTHUIL.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomel
HccnenoBanue TpekoB 4acTull (IO TOTOBBIM (poTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Oranbel  pa3BuTuUs  acTpoHoMuu. llpukimagHoe W MHMpPOBO33pPEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTuUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEepUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyieoBareabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTambl KU3HU 3BE3L.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramakrtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenust HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUI OTIpeJIeNIeHUs TOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nojgymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3wku w acTpOHOMHMHM B DIKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHONW |
THUYECKON cdepax IesATeNbHOCTH 4YeNOBeKa, pojib W MecTOo (U3UKHM W acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MPEeACTABICHUHN 0 (U3NUECKON KapTUHE MUPA, MECTO (PM3UIECKOW KapTHHBI MUpPa B 00OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnvle nowsamus, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbIH (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICJIUPOBAHIE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, ONIPEIEICHNE TUIOIIAIU TUIOCKUX Guryp u oonéma Tel.

buonocus: snekrpuyeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOUM MpUpOJIE, ONTUYECKHE SBICHHUS B KUBOW MpUpOJE, ACWCTBUE paJvallid Ha >KUBbHIE
OpraHu3MBl.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KpHUCTaUIMYEeCKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIEKTPAIbHbBIN aHaIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoTochEMKA 3eMHON
MIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonozcus: TMHUM DJIEKTPOIIEpENad, T€HEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOJBUIATED,
WHAYKIIMOHHAs TMeYb, pajaap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, Tenedon, CBY-mneus,
MPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAas 6aTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHEr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh TPAKIAHCKOW TMO3WUIMU  OOYYArOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIIBHOCTh B HMHTEpECax TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMUPOBAHHOCTh POCCUICKON TPAXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbIM chepaM TpoPEeCcCHOHATBHON NEATETBbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei
npodeccuu U peain30BbIBATh COOCTBEHHBIE )KU3HCHHBIC IJIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYyJIBTYpHl, OCO3HAHHME TIJIOOATBFHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eei YyCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HampaBlIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOLEecCe U3ydeHHs (prU3HMKH
OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEITEIbHOCTh HHANBHIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYyaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX

pa3pabaThIBaTh IUIaH PEIIeHUs TTPOOJIEMBI C YIETOM aHaIN3a UMEIONIUXCS MaTepUabHbIX
U HEMaTEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB MLCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pPaOOTy B YCIOBHUSIX PEAIbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3zoBble ucciaenoBarebcKue AelicTBUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOYEBBIMU TITOHATHUAMU WU METOOAMU q)HSH‘-IGCKOfI
HAyKU,

BJIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON U NMPOEKTHON AESITENbHOCTH B 00JacTH
(bu3HUKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJOB PELICHUS 3a/1a4
(bu3MYECKOTO CoJIepKaHus, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BIIAJICTh BUAAMU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluu,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIIE MpHU
CO3/ITaHUU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3aJady, BbIIBUTATb
runore’y e€ pelieHus, HaxOOUTh AapryMEHThl JUIS J0Ka3aTelIbCTBa CBOUX YTBEPKACHUM,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMyIHpoBaTh COOCTBEHHBIE 33Jaud B O0Opa30BATENbHON NEATEIbHOCTH, B
TOM YHCJIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/ylaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BIIaJIETh HABBIKAMU TOJydyeHUs WHopMmaru (GU3NYECKOTO COAEPIKaHUS M3 HUCTOYHUKOB
pasHbBIX THUIIOB, CAaMOCTOSITENBHO OCYIIECTBIATh IIOUCK, AaHalu3, CUCTEMaTH3alMI0 M
WHTEPIPETANI0 HHPOPMAIH Pa3TUYHbIX BUJOB U (HOPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHM3AlMOHHBIX 3a/lad ¢ COONIOJIeHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOHN 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ y4E€Tom
HazHauyeHUs WHGPOpPMAIMM W LEJIEBOM ayAWTOPUH, BBIOMpaAs ONTUMAIBHYIO (QOpMY
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBUA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYallui U CMST4aTh KOH(DIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUSA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUM, pPaClIpelensiTh POJH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJIOI0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJEH C MO3WLMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYalMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA
Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO IEATENBHOCTh B 00JMaCTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEHICHHs Pacu€THBIX W KAUECTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;
JieNlaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (POPMHUPOBAHHIO U TNPOSBICHUIO JSPYIUIUMU B oOnactu (QU3MKH,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
BIIaZIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
Y MBICTTUTENIbHBIX IIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA
WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS M0 UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JPYTUX HA OMIHOKH.
B mporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pHU3HKE AJIst
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHATHHBIM
W3MECHECHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIM H YCIEXY,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBAThH UCXO/IS U3 CBOUX BO3MOHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHUE JAPYrUX,
VYUTBHIBATH €TO MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIICPESIKUBAHUIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIOIIUX CITOCOOHOCTh BHICTPAUBATH OTHOIICHUS C APYTUMHU
JIOJIbMU, 3200 TUTKCS, IPOSIBJIATh MHTEPEC U pa3peniatb KOHOIUKTHL.

HNPEAMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 11 kJiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKON
JeSITENbHOCTH JIFOJIeH, IEJIOCTHOCTh U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKHUI 3apsii, Jy4 CBEeTa, TOYEUHBIH HCTOYHUK CBETa, fJepHas MOJENb arToMma,
HYKJIOHHAsi MOJIEb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUMHAMUKN U KBAaHTOBOM (DU3MKH: 3JIEKTpUYECKas NMPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHUTHOE JEUCTBUSA TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJICKTPOMAarHUTHAs
WHIYKIHSA, JACHCTBHE MAarHUTHOTO IIOJIsI Ha IPOBOJHUK C TOKOM M JBHXKYLIMMICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacCIpPOCTPaHEHUE CBETA, OTPaKEHHE,
npejgoMieHue, HHTepdepeHuus, Auppakuus W MoJsApuU3alus CBeTa, JUCIEPCUs CBeTa,
dboTornekrpuueckuii 3¢dexT (pororddekrt), cBeToBOE NaBieHNne, BOSHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs! PaJUOAKTUBHOCTD;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIE, ONTUYECKHE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHMS (IIPOLIECCHI),
UCHOJb3ys (U3UYECKUE BEIMYMHBL: IEKTPUUECKUH 3apsijl, CuUja TOKa, JIIEKTPUYECKOe
HaIPSDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYILAs CHUIIA,
paboTa TOKa, MHIYKLUS MarHUTHOro Mmouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPIrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO MOJeH, MepHoj] W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKycHOE paccTOsHME M ONTUYECKas CWila JIMH3blL, NPH OINUCAHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICI MCIOJIb3YEMbIX BEIMYUH, HUX OO0O03HAUYEHUS M EIUHMLBL,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIC KBAHTOBBIE SBJICHUS W IPOLECCHI, HUCHOIB3YS (usnueckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (OTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPAaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIOJIB3YEMbIX BEJIUYMH, HMX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (PU3WYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHATM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, MCIONb3yd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akoH OMa, 3aKkoHBl MOCIEAOBATEIBHOIO M  MApAJUIENbHOIO COEIUHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 2JJEKTPOMarHMTHOM  MHAYKIMHM, 3aKOH
MIPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa UIg (QoTodheKTa, 3aKOH COXpAaHEHHs] SHEPTUH, 3aKOH



COXpaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHHUsS DJJIEKTPHUYECKOro 3apsia, 3aKOH COXPAHEHUs
MacCcoOBOI0 4HCla, MOCTydaTbl bopa, 3akoH pajMOAaKTHBHOTO paclaja, IpU 3TOM pas3inyarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) TPUMEHUMOCTH;

ONPE/EIATh HaIlpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTH U OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh JKCIIEPUMEHTHl 10 HCCIEIOBAHUIO (DU3MUYECKUX SIBICHHUW M MPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HW3MEpPEHWil: mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOIBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEJIWYUH, MPU STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbl OIIEHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C MCHOJIb30BaHUEM MPSIMBIX U3MEPEHHUI:
[P 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHpPOBATh Pe3yJabTaThl MOJYYEHHON 3aBUCHUMOCTHU
¢u3nyecKkux BEIMYMH B BUAE TabmuIl M Trpa@uKOB, JelaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmoark mpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro dSKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM U TPOEKTHOM JEATENbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemary pacu€THble 3aJayd C SBHO 33JaHHOM (U3WYECKOM MOJENbI0, HCIOJIb3YS
(u3nyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJieNb, BBIIENATh (DU3MUYECKHE BEIMYMHBI U (OPMYINbl, HEOOXOAMMBbIE Uil €€ pelleHHUs,
IIPOBOJIUTH PACcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaUYeHUs (PU3UUECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJauM: BBICTPAUBATh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IETIOYKY
paccyXJeHU ¢ ONIOPO Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU JUId TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONY/ISIPHOM MHGpOpPMAaLUKU, MOJY4EHHOM W3 pPAa3JIMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh M10JydaeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI ICHCTBUSI MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIIOBHSI UX O€30M1aCHOI0 UCIIOJIb30BAaHUS B IOBCEJHEBHOM KU3HU;

IPUBOAMUTH MPUMEPHI BKJIA/JA POCCUHCKUX U 3apyOEKHBIX YU4EHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUs 3/I0POBbsI U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 MOBECHUS B OKPYXKAIOLIEH cpere;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh padoTy
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXJOTO M3 YYAaCTHHUKOB IpYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (undgpossbie)
NPOrpaMMmblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHJTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
2.2 MeXaHIECKHE H O/ICKTPOMATHHTHEIC 5 1 https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onruka 10 3 https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
41 DJeMEHTBH! KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos ONEeKTPOHHBIE
o
g/_n Tema ypoka Beero Konrponbasl | IIpakTryecku ggg)ai(())iI:TGGHLHBIe
e paboThI e paboThI pecypehI
ITocTossHHBIE MarHUTHI U UX B3aUMO/IeicTBHUE. MarHUTHOE bubmmoreka [{OK
1 noJie. BekTop MarHuTHON MHAYKIMHU. JIMHUN MarHUTHOM 1 https://m.edsoo.ru/ff
WHIYKIAH 0c9778
MarsuTHO€E noJie IpOBOJHUKA ¢ TOKOM. OnbIT Dpcrena. bubmorexa LHOK
2 B3anmoaericTBre mpoBOJHUKOB C TOKOM 1 https://m.edsoo.ru/ft
0c98fe
JlabopaTtopHnas pabota «3y4eHrne MarHuTHOTO TIOJISt bubmorexa I[TOK
3 KATYIIKH C TOKOM 1 1 https://m.edsoo.ru/ff
0c98fe
JlelicTBMEe MarHMTHOTO TOJISl HAa MTPOBOJHUK ¢ TOKOM. Crita bu6mmoreka [IOK
4 Awmmepa. JlabopaTopuas pabora «MccinenoBanue qeHCTBUS 1 1 https://m.edsoo.ru/ff
MTOCTOSTHHOTO MarHWTa Ha paMKy C TOKOMY 0c9ac0
JlelicTBME€ MarHMTHOTO TOJISl HA IBHXKYIITYHOCS bubmuoreka [JOK
5 3apsukennyro yactuily. Cuna Jlopenia. PaboTa cuisl 1 https://m.edsoo.ru/ff
Jlopenna 0c9df4
DnexTpoMarHuTHast UHAYKIUs. [I0TOk BekTOpa MarHUTHOM
6 uaayknuu. IJ1C uHaykuu. 3aKoH 3JIE€KTPOMArHUTHON 1
unaykuuu Papanes
JlaboparopHnas padota «MccnenoBanue siBIeHUS bubmorexa HOK
! AIIEKTPOMArHUTHOW WHYKIIUM» 1 1 https://m.edsoo.ru/ft
0cal50
WNupyktuBHOCTE. SIBnenue camonnaykuuu. 31C bubnuoreka [IOK
8 CaMOMHIYKIIMU. DHEPrUsi MAarHUTHOTO TIOJIS KaTYILIKH C 1 https://m.edsoo.ru/ff
TOKOM. DJIEKTPOMAarHuTHOE TOJIe 0ca600
9 Texuudeckue ycTpOHCTBA M X IPUMEHEHUE: TIOCTOSTHHBIE 1

MAar"uThbl, SJICKTPOMArHUThI, DJICKTPOABUTATCIIb,
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YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUIl, MTHAYKIIWMOHHAA I1CYb

O6o06marmuii ypok «MarHUTHOE T0JI€.

bubmuoreka [JOK

10 DneKTpOMarHuTHast UHIYKIIHS https://m.edsoo. ru/ft
P Y Ocab82
KoHnTponsHas padora o teme «MarHuTHOE ToJIe. bubmorexa [TOK
1 DneKTpOMarHuTHast UHIYKIIHS https://m.edsoo. ru/ft
Ocad58
CBoOo1HBIE MEeXaHUYeCKuE KosebaHus. ['apMoHndeckue bubnnorexa [JOK
12 KoJieOaHusl. YpaBHEHHE TaPMOHUYECKUX KOJICOaAHUH. https://m.edsoo.ru/ff
[peBparienue SHEPrum Ocaf06
JlabopaTtopHnas pabota «lccnenoBanue 3aBUCUMOCTH
13 MIepPHO/Ia MAJTBIX KOJICOAHHWH rpy3a Ha HUTH OT JUTHHBI HUTH
¥ MacChl Tpy3a»
Konebarenbublit KOHTYp. CBOOOAHBIE 371E€KTPOMArHUTHbIE Buborexa [IOK
14 KoJieOaHus B UIeaTbHOM KOJIe0aTeThbHOM KOHTYpE. https://m.edsoo.ru/ff
AHANOrus MEXy MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU 0cb820
KoJIeOaHUAMHU -
®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B bubmmorexa HOK
15 HJIeaTbHOM K0JIe0aTEILHOM KOHTYPE https://m.edso0.ru/ft
Och9c4
[IpencrarneHue o 3aTyxaromux KOJIeOaHUSIX. bu6mmoreka [JOK
16 BoIHYKICHHBIC MeXaHUYeCKHe Koyiebanus. Pe3oHanc. https://m.edsoo.ru/ff
BriHYX1I€HHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS 0cbb86
[IepemennbId TOK. CHHYCOMAANIBHBIA IEPEMEHHBIN TOK. bubnnoreka [JOK
17 MOIIHOCTh TEPEMEHHOTO TOKA. AMILTUTYIHOE U https://m.edsoo.ru/ff
JICHCTBYIOIIEEe 3HAUCHNUE CUJIbI TOKA U HAIIPSDKEHUS Ochd34
18 TpaHC(bOpMaT(jp. [TpousBoacTBO, epenada u NoTpedieHue
ANIEKTPUYECKOM SHEPTUU
YCTpOoKCTBO U IPAKTUYECKOE TPUMEHEHUE bubnunoreka [JOK
19 ANEKTPUYECKOTO 3BOHKA, T€HEPAaTOpa MEPEMEHHOTO TOKa, https://m.edsoo.ru/ff
JIMHUH dJIEKTpoIepead Occ324
20 DKOJIOTHYECKHE PUCKHU TIPH MTPOU3BOICTBE
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anekTposHepruu. KynpTypa ucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOW KUZHU

MexaHnyecKkue BOJIHBI, YCIOBUS PACIIPOCTPAHEHHUS. bubnuorexa [JOK
21 [Mepuoa. CkopocTh pacpOCTPaHEHHUS U JJTHHA BOJIHBI. https://m.edsoo.ru/ff
[lonepeuHsie ¥ MPOIOIBbHBIE BOJIHBI Occa54
3ByK. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. BricoTa ToHa. bubmorexa HOK
22 Ten6p 3yKa https://m.edsoo.ru/ff
OcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, HX CBOUCTBA U CKOPOCTb. bubmorexa LHOK
23 ’ https://m.edsoo.ru/ff
[Ikana 37eKTPOMarHUTHBIX BOJTH
Occfe0
24 [TpuHIMIIBI pagnOCBA3U U TeneBuAeHUA. PazBuTue cpeacTs
cBs3U. Pagnosiokamus
25 KonTtponsnas padota «Konebanus u BOTHBD https.//m.edso0.ru/ft
Occ6f8
[IpsimonuHelHOE pacpoCTpaHEHHE CBETA B OJTHOPOJHOM bubmmorexa HOK
26 g https://m.edsoo.ru/ff
cpene. Touyeunslil HICTOUHMK cBeTa. JIyd cBeTa
0cd350
97 OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoenue https://m.edsoo.ru/ff
1300pakeHUH B TJIOCKOM 3€pKaje Ocd4e0
28 IIpenomnenue cera. [TonHOE BHYTPEHHEE OTPaXKCHHUE. https://m.edsoo.ru/ff
[IpenenbHBIM YOI OJIHOTO BHYTPEHHETO OTPAXKEHUS Ocd7f6
29 JIaboparopHas pabota «/3mepeHue moxasaTess https://m.edsoo.ru/ff
MIPETOMIICHHUS CTEKIIa» Ocd67a
30 HHH3L£. [Toctpoenue nzobpaxenuii B aunze. opmyna ﬁgggﬁﬁi%iiﬂﬁlﬁ
TOHKOM JTUH3BL. Y BEIMUEHUE JINH3bI
Ocddle
31 JlaGopatopHas pabota «lcciaenoBaHnue CBOWCTB
M300paKe€HUH B JINH3AX)
32 Hucniepcus ceeta. CoxxHbIi coctaB Oenoro csera. L[Ber.
JlaboparopHas paboTa «HabmaroeHre qucnepcuu cBeTay
33 Wntepdepenius ceera. udpakius cera. bubnuoreka [IOK
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Hudpaxuonnas pemeérka

https://m.edsoo.ru/ff
Oced22

bubmmoreka [{OK

34 [TomepeunocTs CBETOBBIX BOJIH. [lossipu3sariust cBeTa https://m.edsoo.ru/ff
Ocf02e
35 Onrtuyeckue mprOOPHI U YCTPOUCTBA U YCIIOBUS UX
0€30MacHOT0 NPUMEHEHUS
['paHuIIBI TPUMEHNMOCTH KJIACCUYECKON MEXAHUKH. bubmorexa LHOK
36 . https://m.edsoo.ru/ff
[TocTynatel crieluaibHOW TEOPHUH OTHOCUTEIIBHOCTH 0
cf862
37 OTHOCHUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IIeHNE https://m.edsoo.ru/ff
BPEMEHU U COKpaIlleHUE ITHHbBI Ocfad?
OHeprus ¥ UMITYJIbC PEJSITUBACTCKON YacThulbl. CBS3b bubmorexa [TOK
38 . https://m.edsoo.ru/ff
MAcCChI C SHEPTHEH U UMITYIbCOM. DHEPIUs OKOs
Ocfc68
39 KonTtposnsHast padota «Ontrka. OCHOBBI CIIEIIHATLHON https://m.edsoo.ru/ff
TECOPUH OTHOCHTEIIHLHOCTIY Ocf6f0
40 ®otonbl. Dopmyna [Tnanka. DHEprus u UMITyIbe GoToHA 831% sl.é/m.edsoo.ru/ff
41 Otkpeitre U uecnenoanne Gotosdderra. Onbitel A. T'. https://m.edsoo.ru/ff
CroseroBa Ocffc4
42 3akonsl otodddexra. YpaBHeHHEe DUHINTEHHA IS https://m.edsoo.ru/ff
dboTtorddexra. «KpacHas rpanuiay Gororddexra 0d015e
43 Jasnenue ceera. Oneitel I1. H. JleObenesa. Xumuueckoe https://m.edsoo.ru/ff
JIEWCTBUE CBETA 0d04a6
TexHuueckre yCcTpocTBa U MPAKTUYECKOE IIPUMECHEHHE:
44 (dhoTo3meMeHT, (HOTOIaTYMK, COJTHEUHAs OaTapes,
CBETOJIHO/
. https://m.edsoo.ru/ff
45 Perienue 3a1a4 mo reme «JI€MEHTHI KBAHTOBOM ONITHKI 040302
16 Mopens atoma Tomcona. OnbiTsl Pesepdopaa mo https://m.edsoo.ru/ff

PACCCAHNIO O-YAaCTHII. HnaHeTapHasi MOJCJIb aTOMa

0d091a
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https://m.edsoo.ru/ff

47 ITocrynater bopa 0d0afa
Wznydenue u noriomeHnue GOTOHOB MPH NMEPEX0/Ie aToMa ¢ bubmmorexa LHOK
48 . https://m.edsoo.ru/ff
OJIHOTO YPOBHSI DHEPTUH Ha Apyroi. Bumabl cnektpon
OdOafa
BonnoBsble cBovicTBa yactull. Bosnel e bpounTs. bubnuorexa [JOK
49 KopryckysipHo-BoIHOBOW ayanu3M. CIIOHTAHHOE U https://m.edsoo.ru/ff
BBIHY)KJICHHOE H3JIy4CHHE 0d0Oca8
50 OTkpeiTHEe pagroakTUBHOCTH. OnbITeI Pesepdopa mo https://m.edsoo.ru/ff
OTIPEICIICHUIO COCTaBa PaJIMOAKTUBHOTO U3ITyICHUS 0dOfd2
51 CeoucTBa anbda-, 6era-, raMmma-u3aydeHus. BousHue
PaIMOAKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTkpbITHE TPOTOHA U HEUTpOoHA. M30TOMBI. ANb(a-pacna. bubnuoreka [IOK
52 DJeKTPOHHBIW U MMO3UTPOHHBIW OeTa-pacnaj. ['amma- https://m.edsoo.ru/ff
M3ITydeHue 0d1162
DHeprus CBSI3U HYKJIIOHOB B sifipe. SliepHble peaKiuu. bubmuorexa [JOK
53 Snepubir peakrop. [IpoOaeMbl, MEPCIIEKTUBBI, https://m.edsoo.ru/ff
AKOJIOTUYECKHUE ACTICKTHI SIIEPHOU YPHEPTETUKH 0d1356
DneMeHTapHble YacTullbl. OTKPBITHE NO3UTPOHA. MeTOoabI BuGnuotexa LIOK
54 Ha6J'IIOI[€HI/I5[ M PErHCTPALIMH JIEMEHTAPHBIX 4aCTHLL. https://m.edsoo.ru/ff
Kpyrasiii ctonn «@yHnameHTanbHble B3aMMOIECUCTBUS. 0d0e38
EnuncTBO (hn3nueckou KapTUHBI MUpa» -
55 Bun 3Beé3aH0T0 HeOa. Co3Be3nus, ApKHe 3BE3bI, IUTAHETHI,
ux BuauMoe amxkenue. ColHeuHas cucteMa
56 Connue. ConHedHast akTUBHOCTb. VICTOUHMK 3HEPruun
CoJHIIa U 3BE3]
3BE€3/1bl, UX OCHOBHBIC XapaKTePUCTUKU. 3BE3/bI INIABHOW
57 MOCJIEIOBATENILHOCTH. BHYTpEHHEE CTPOECHUE 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O IPOUCXOKACHUU U
sBosrounK COJTHIA U 3BE3]T
58 Mneunsid [1yrs — Hama I'anaktuka. Ionoxenue u

neukeHne Cosnua B [Manaktuke. ["anaktuku. YepHpie
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JBIPBI B SIAPAX TAIAKTUK

Bcenennas. Pa30eranue ranaktuk. Teopust bonbmoro

59 1
B3pbIBa. PenukToBoe n3nydyenue. MeraranakTuka

60 Hepemennbie mpo0ieMbl acCTpPOHOMUHN 1

61 KonTtponpsHast pabota «1IeMEHTHI aCTPOHOMHH U 1
acTpO(UZHKI
O6o06maromuii ypok. Ponb ¢pu3uku n acTpoHOMUU B

62 9KOHOMUYECKOM, TEXHOJOTHUECKOM, COIMAILHON U 1
ITHYECKOH cdepax e TEeNbHOCTH YeJI0BeKa

63 O606H1a}0m1/117£ YPOK. Poum, ¥ MeCTO GU3UKH U aCTPOHOMUU 1
B COBPEMEHHOW HAyYHOH KapTHHE MUPA
O6o06maromuii ypok. Ponb ¢pusndeckoi Teopuu B

64 (hopMHUpOBaHUHU MTPEICTABICHHUM O PU3NYECKON KapTHHE 1
MUpa
O6o0matromuii ypok. Mecto pusndeckoit KapTUHBI MUpa B

65 0011IeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX 1
MPEJICTaBICHUN O TPUPOJIE

66 Pe3epBHbIil ypok. MarauTHOE 10J1€. DIEKTPOMAarHUTHAS 1
WUHIYKLINS

67 Pe3epBHblil ypok. Ontuka. OCHOBBI ClIELIMATIBHON TEOPUU 1
OTHOCHUTEIIbHOCTH

68 Pesepubiit ypok. KBanToBas Gusnka. DIeMEHTHI 1 https://m.edsoo.ru/ff
ACTPOHOMHUH U acTPOPU3UKHU 0d1784

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., YUapyrun B.M. noxa pexakmueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

* 3a0otuH B.A. ®u3nKa: KOHTPOJIb 3HAHUHA, YMEHHI U HaBBIKOB ydamuxcs 10- 11k
0011e00pa30BaTENbHBIX YUPEXKAEHUNO 0a30BbIN U MPOPHIbHBIN YPOBHU: KH.IJI YUUTEIS.
M.IIpocsenienne,2008

* PeimkeBuu A.I1. @usuka. 3agaunuk. 10-11 xi1.: mocobue nmst 001eo06pa3oBaTesIbHBIX
yupexieHuit/ A.Il.ppimkeBuy.-M.: Ilpoga,2008

* [llunoB B.®. ®usuka : 10-11 1. : moypodyHoe IMIaHUpPOBaHUE: TTOCOOUE IS yIUTEIen
obmeo6pazosat. Opranuzanuii/ B.®. [llunos. - M. : [Ipocsemenue, 2013.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://class-fizika.ru

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-
uroki/

https://videouroki.net/

https://www.yaklass.ru/



JUCT BHECEHUS U3MEHEHHWM B ITIPOTPAMMY

Hara
IIPOBEACHUS

ypoka
IJIAHUpYyeMast

[ara
IIPOBEACHUS

ypoka
(dakTuyeckas

Tema ypoxka

[Iprnunna
KOPPEKTUPOBKH

OcHoBaHue
JIJIE BHCCECHMS
W3MCHCHHUH B

porpaMmmy

(Ne, mata
MpUKasa,
pUYKHA)




