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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma o pu3rke 6a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHUI U TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOW
oOpazoBarenbHOl Tporpammsbl, mpeactaBieHHbix B GI'OC COO, a takxe ¢ yuyérom
benepasibHOM paboyeil mporpaMMbl BOCIHUTAHUS M KOHIIETIIUHU MpernogaBaHus yueOHOTO
npeamera «®uszukay B oOpazoBaTelbHBIX opraHuzanusx Poccuiickoit deneparuu,
peanu3yrouMX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copep:xaHue mporpamMmsl o (pU3UKe HAMpaBiICHO HA (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuUHBI Mupa oOyuaromuxcs 10—11 kimaccoB mpu oOydeHun ux (u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEILHOCTHOIO NTo1xo1a. [IporpamMma no dusmuke
cootBeTcTBYyET TpeboBaHuaM PI'OC COO k miiaHupyeMbIM TUYHOCTHBIM, IPEAMETHBIM U
METaIlpeMETHBIM pe3yjbTaTaM OOYYEeHHUs, a TaKKe YUYUTHIBAET HEO0OXOJAUMOCTh
peanu3aluyd MEXIPEIMETHBIX CBSI3€M (PU3UKU C €CTECTBEHHO-HAYYHBIMH Y4YEOHBIMH
npenMeramMu. B Hell omnpenensiorcs OCHOBHBIE LENM U3y4eHUs (U3MKHM Ha YpPOBHE
cpeaHero oouero odpazoBaHus, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHHUS Kypca (DU3HKHU:
JUYHOCTHBIE, METANPEIMETHBIE, PEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAECT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM UHCIE
IpeIMEeTHbIE Pe3yIbTaThl IO rojlaM O0yUYeHUS;
coJiep;kaHue yuyeOHoro npeamera « Pu3uka» 1mo rogam o0ydeHusl.

du3nka Kak Hayka 0 HaubOojee OOMMX 3aKOHAaX MPHUPOIbI, BHICTYNAsl B KAYECTBE
y4eOHOro mnpeamMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUM 00
okpyxaromieM Mupe. IIIkonpHBIN Kype PU3UKN — CHCTEMOOOPa3yIOIIUH IS €CTECTBEHHO-
Hay4YHBIX YYEOHBIX MPEIMETOB, IMOCKOJIbKY (DHU3MUECKHE 3aKOHBI JIeKaT B OCHOBE
MPOLIECCOB U SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouojoruei, usmyeckoil reorpadueit u
actpoHomuel. Mcnonb3oBaHre U aKTUBHOE TPUMEHEHUE (PU3NYECKUX 3HAHUH ONpeieNsieT
XapaKkTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUMH B cdepe IHEPreTUKH, TPAHCIIOPTa,
OCBOEHHMS KOCMOCA, MIOJyYE€HHsI HOBBIX MAaTE€pPUAJIOB C 3aJaHHBIMU CBOMCTBAMH U JAPYTHX.
N3yuenne (u3mku BHOCUT OCHOBHOM BKJAJ B (DOPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa 0Oyyaromuxcsi, B (OpMHUpPOBAHUE YMEHUN NPUMEHSTh HAYyYHBIA METO]
MO3HAHUS NP BBITOJHEHUN UMHU YU4E€OHBIX UCCIIET0BAHUM.

B ocHOBY Kkypca ¢pu3uku st ypOBHS CpeHEro O0IIero 00pa30BaHus MOJIOXKEH Pl
UJel, KOTOPbIE MOXKHO paCCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUSI.

Hoes yenocmnocmu. B coOTBETCTBUM € HEMl Kypc SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepual W3 BCEX pa3ienoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca QU3MKH 00bEeIUHEH
BOKpPYT (pu3mueckux treopuii. Begymmm B kypce siBiseTcs GopMUpOBaHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSAX MAaTEPUH, BELIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzanus mnpennosjaracT  HMCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa PU3NYECKON HAYKU, OCMBICIIEHUE CBSI3U Pa3BUTHS (QU3BHUKU C



pazBuTHEM oOOLIeCTBa, a TakK€ C MHPOBO33PEHUYECKMMM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc QU3MKU npeanosnaraer 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHMYECKUX MPUIIOKEHUN N3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peannszyeTcsl OCPEICTBOM BBEICHUS JIEMEHTOB COAECpPKaHMS,
HOCBSIIEHHBIX SKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C
pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takke OOCYXIEHHUS MpoOJieM palroHaIbHOTO
MIPUPOAONOIB30BAHMS U KOJOTUYECKON O€30I1aCHOCTH.

Crep>KHEBBIMU DJIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpPEOHEro OOLIEro
oOpa3oBaHMs SBISIIOTCS  (u3nyeckue Teopun ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKType TNOCTpPOEHHUsl (U3MUECKON TEOpHH, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB MU
MPUHIUMIIOB B COBPEMEHHBIX MPEJACTABICHUSAX O MPUPOJE, I'PAHHMIAX NPUMEHHUMOCTU
TEOPHI, VISl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CurcTeMHO-eSTeNIbHOCTHBIN MOAX0 B Kypce (PM3HUKH peannu3yercs Ipexkiae BCero 3a
CUu€T OpraHu3all SKCIEPUMEHTAIBHON nedaTeabHocTH oOyuaromuxcs. g 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO UCIIOIB30BAHUE CUCTEMBI (DPOHTAIBLHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B MpOorpaMMe 1o (pusuke 00beAMHEHBI
B OOLIMI CIIHCOK YYEHUYECKHX MPAKTUUYECKUX padoT. BrineneHue B yka3aHHOM NEpEeUHe
7a00paToOpHbIX pabOT, MNPOBOJMMBIX JJsI KOHTPOJS M OLIEHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO IMpoLecca UCX0s U3 0COOEHHOCTEW IUIaHWPOBAHUSA U
ocHaileHusi kabunera ¢u3uku. Ilpu 3TOM oOecrieunBaeTca OBIAIEHHE OOYHArOUIUMUCS
YMEHUSMH MTPOBOJIUTH KOCBEHHBIE H3MEPEHUS, UCCIEA0BAaHUS 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH U MIOCTAHOBKY ONBITOB IO MPOBEPKE MPEMIOKEHHBIX THIIOTES.

bonpuioe BHUMaHNE yAENseTCs PELICHUI0 pacCUETHRIX U Ka4eCTBEHHBIX 3an1ad. [Ipu
ATOM JIJIsl pacu€THBIX 33]1a4 IPUOPUTETOM SIBJISIIOTCS 33a4U C SIBHO 331aHHOM (hr3HUECKO
MOJEJIbIO, MO3BOJISIIOIINE MPUMEHITh M3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU KaK W3
OJIHOTO paszfena Kypca, TaKk WM HUHTErpUpys 3HAHMS W3 pPa3HbIX pasnenoB. [ns
KauyeCTBEHHBIX 3a/lay MPHOPUTETOM SIBIISIIOTCS 3a/aHusl Ha OOBACHEHUE TNPOTEKAHMS
(GU3UYECKUX SIBJICHUM M TPOIECCOB B OKpYXAlOMeHd KU3HU, TpeOyromme BbIOOpa
(bu3MYecKON MOJENH JIJISl CUTYAlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu PI'OC COO k MaTepHabHO-TEXHUYECKOMY
oOecreueHunto yueOHoro npoiecca 6a30Bbli ypOBEHb Kypca (PU3UKU HAa YPOBHE CPEIHETO
o011ero o0pa3zoBaHus JOHKEH U3y4YaThCsl B YCIOBUSIX MPEAMETHOTO KaOuHeTa (PU3UKHU WIH
B YCJIOBUSX MHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYyYHOTro IMKiIa. B
kaOuHeTe (U3MKKH JOJDKHO OBbITh HE0OXoAuMoe JabopaTopHOe OOOpyAOBaHHUE st
BBINOJIHEHNS] YKA3aHHBIX B IpOrpaMMe Mo (pU3MKe YYEHHYECKUX MPAKTUUECKUX padoT U
J€MOHCTPaLlMOHHOE 000py10BaHMUE.

JlemoHCcTpanoHHOE 000pyAOBaHKE (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH M O0OECMEYMBAET IIOCTAHOBKY IEPEUYHCICHHBIX B
nporpamme 1o pU3MKe KIYEBbIX JEMOHCTPALIUI ISl UCCIIEA0BAHNS U3yYaeMbIX SIBJICHUIM
U TPOLECCOB, SMIHUPUYECKMX M (PYHIAMEHTAJIBHBIX 3aKOHOB, WX TEXHUYECKUX
IIPUMEHEHU .



JIabopaTopHoe 000pyI0BaHUE JIJIsl YYEHUUECKUX MPAKTUYECKUX paboT hopmupyercs
B BHJI€ TEMAaTUYECKUX KOMILUIEKTOB U OOECIIEUMBAETCS B pacUETe OJJHOTO KOMILJIEKTa Ha
IBYX oOyuaromuxcs. TemaTHueckre KOMIUIEKThI Ja00paTopHOTro 000pya0BaHuUs JOKHEI
OBITH IOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIb30BAHUH aHAJIOTOBBIX M IU(PPOBBIX TPUOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUE MHU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SBJISIOTCS:
(dhopMHUpOBaHNE UHTEPECA U CTPEMIICHHUS O0YYAIOIINXCS K HAYYHOMY U3yUYEHUIO TPUPO/IBI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEJACTABICHUA O HAy4YHOM METOJE€ TMO3HaHUs U  (OPMUPOBAHUE
UCCIIeI0BATEILCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBJIICHUSIM;

(dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa U3y4ueHUsS OCHOB CTPOCHUS
MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dhopmMupoBaHUE€ YMEHUN OOBSCHSTH SBJICHUS C UCIOJIB30BAHUEM (PUBMUECKUX 3HAHUU U
HAy4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpoOBaHUE TPEICTABICHUNA O POJId (PUBHMKHU JJISl Pa3BUTHs JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHre 3TUX 1ieseid 00ecTeurnBaeTcs peIeHueM CIeAYOIMX 3a1a4 B IpoLiecce
M3y4deHHUs Kypca (PU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

MpUOOPETEHUE CHCTEMBbI 3HAHMK 00 OOIMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKIIIOYAsT MEXAHUKY, MOJEKYISIPHYIO (PU3UKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(UZUKY;

dhopMUpoBaHUE YMEHUM MPUMEHSTh TEOPETUUECKHE 3HAHUS 111 00BSICHEHUS (PU3NUECKUX
SIBJICHUU B MPUPOJE U JI PUHSITHUS IPAKTUYECKUX PEIICHUMN B MOBCEAHEBHON KU3HU;
OCBOEHHE CIIOCOO0B pELIEHUs Pa3IMUYHbIX 3a/1a4 C SIBHO 33JIaHHON (pU3MUECKON MOJIENbIO,
3aj]1a4, OPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHue (PU3NUECKON MOJIENH, a/IeKBAaTHON
YCIIOBUSIM 3aJ1a4H;

MOHMMaHuEe (U3UYECKUX OCHOB M TMPHUHIIMIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPEIy;

OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U TMPOBEACHUS (PU3NUECKUX
AKCIIEPUMEHTOB, aHAJIM3a U UHTEPIPETAIlN WH()OPMAITUHU, OTIPEICIICHHS JOCTOBEPHOCTH
MOJIy4YeHHOTO pe3yJIbTaTa;

CO3JaHHUE YCJIOBHUM ISl Pa3BUTUSA YMEHUW INPOEKTHO-UCCIIEIOBATEIBLCKOM, TBOPUYECKOU
NEeSTEIBHOCTH.

Ha u3ydenne ¢usmku (6a30BbIi ypOBEHB) HA YPOBHE CPETHETO OOIIETO 00pa3oBaHuUs
otBoautcs 136 yacoB: B 10 kitacce — 68 yacoB (2 daca B Heeno), B 11 kitacce — 68 yacoB
(2 yaca B HEeZIEIIO).

[Ipennaraemelil B mporpamme o Gu3MKe nepevyeHsb JJ1ad0paTOPHBIX U MPAKTUYECKHUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUUTEIh JIEJIAET BHIOOP MPOBEIACHUS JTa0OPATOPHBIX
paboT U OMBITOB C YUETOM HHIMBUIYaTbHBIX 0COOCHHOCTEHN 00yJarommxcsl.



COJEPXAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUS

[ToctostHHbIE MarHuTHl. B3anMOAEHCTBUE TOCTOSHHBIX MAarHWTOB. MarHutHOe
nosie. Bektop MarHUTHOM MHAYKUWMH. [IpHHIMI Cyneprno3uiMM MarHUTHBIX MOJEH.
JluHMum MarHuTHOM UWHAYKUMM. KapThuHa JWMHUM MarHUTHOM WHIYKIMUA TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJjie TpOBOAHUKA ¢ TOKOM. KapThHa JTMHUI MHAYKIUH MAarHUTHOTO
TIOJIS JJIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO IMTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneicTBre NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHia, €€ MOaylb W HampasieHUE. [[BHKEHHUE 3apsHKEHHOM YacTULBI B
OJIHOPOJJTHOM MarHuTHOM nosie. Paborta cunsl JlopeHua.

SIBiieHME ANEKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOW MHAYKLWH.
DJIEKTPOJIBIKYILAs CHJIAa UHAYKIIMU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKINK Dapanes.

BuxpeBoe »siekTpuueckoe Imoje. ODNEKTPOABWKYIIas CHUJIa HWHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

IIpaBuno Jlenna.

NHnykTuBHOCTh.  SIBI€HME  CAMOMHAYKUHMH.  OJEKTPOJABWXKYIAS  CHJIA
CaMOMHIYKIIUU.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpoMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSTHHBIE MArHUTHI,
AJIEKTPOMArHUTHI,  BJIEKTPOABUTATENb,  YCKOPUTENM  DJIEMEHTAPHBIX  YaCTHLI,
WHIYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO MOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME ATEKTPOMArHUTHON UHIYKIWH.

IIpaBuino Jlenna.



3aBUCHUMOCTh 3JEKTPOABWKYIIEH CHJIBI MHAYKIUUA OT CKOPOCTH W3MEHEHHS
MarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKH C TOKOM.

Uccnenoanue AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKIWU.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

KonebarenbHas cuctema. CBOOOIHBIE MEXaHUUYECKUE KoJleOaHus. ['apmMmoHnUYecKue
konedanus. Ilepuon, yactora, ammiuryaa u ¢asza konedanuil. [Ipy>KMHHBIA MasTHUK.
MareMatnyeckuii MasTHUK. YpaBHEHHE TapMOHHMYECKHX KojeOanuil. lIpeBpaiienue
SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSAX.

KoneOarenbubiii  koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHblE KojJeOaHUsS B
UJeaNbHOM KOJEOATeTbHOM KOHTYype. AHAJIOrusg MeXAy MEXaHHMYECKUMHU U
ANEKTPOMArHUTHBIMU KosieOanusaMu. @opmyrna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B
UJealbHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBienre o 3aryxawolux KoyieOaHUsIX. BbIHYXIEHHbIE MEXaHUYECKHe
kosiebanusi. Pezonanc. BeiHyX/1€HHbIE 3JIeKTPOMarHUTHbIE KOJICOAHMUSL.

IIepemennsiil Tok. CHHYCOUIATBHBIN NTEPEMEHHBIM TOK. MOITHOCTB MEPEMEHHOTO
TOKA. AMIUTMTYTHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepemadya W MOTpeOJICHHE DISKTPHYECCKOMN
DHEPIrUU. OKOJOTMYECKHE PHUCKU IPU IPOU3BOACTBE 3JIEKTpo3Hepruu. KymnbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HU.

TexHuueckue yCTpOUCTBA U MPAKTUYECKOE PUMEHEHUE: DIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTelnbHONM CHUCTeMbl (MPYKUHHBIA WK
MaTEeMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuwinorpaMMsl  (3aBUCHMOCTH CHJIBI TOKa U HAINPSDKEHHUsST OT BPEMEHH) s
AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Pesonanc 1npu  mocinenoBaTENbHOM — COCAMHEHWH — PE3UCTOPA,  KaTYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.



Mogenp TMHUY IEKTPONEPEAAUH.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH TEPUO/Ia MAIIBIX KOJIEOaHHM Ipy3a Ha HUTH OT JIJTHHBI
HUATH U MacChl Ipy3a.

HccnenoBanne nmepeMEHHOr0 TOKA B LEMH U3 MOCJIENOBATENIBHO COCIWHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNIHbBIE 60JIHbL

MexaHnuueckue BOJIHBI, YcioBUsL pacnpoctpaHenus. Ilepuon. CkopocTh
pacrpocTpaHeHuss M JiuHa BOJIHBL  [lomepedHble W TPOJOIBHBIE  BOJHBI.
WNurtepdepentus u audpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS M3Jy4EHHUS OJJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentamms BexktopoB E, B, V B anmektpomarautHOM BOnHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPaX€HHE, NpPEJOMJICHUE, MoJsipu3anus, Iudpaxius,
uHTepdepeHuus. CKOpocTb 31EKTPOMAarHUTHBIX BOJIH.

[llkama 3MEKTPOMArHUTHBIX BOJIH. lIpuMeHEHHe HIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPE/Ibl.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPA3BYKOBas [WAarHOCTMKAa B TEXHUKE MW MEIWLHHE, pajap,
paauonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomnieecs Tei10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpakeHus: U NpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBO pE30HAaHC.

HaGmoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM U 4aCTOTOMN
KoJieOaHMi.

HccnenoBanne CBOMCTB AJEKTPOMATHUTHBIX BOJH: OTPaXKEHHE, IPEIOMIIEHUE,
noJispusaiys, 1uppakuus, THTEpPEepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas onruka. [IpsmonrHeHOE paCIIpOCTPaHEHUE CBETA B OTHOPOTHOM
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

Otpaxkenne cBera. 3akoHbl OTpakeHUs cBera. [locTpoeHune u3z00pakeHU B
IIJIOCKOM 3€pKaje.



[Ipenomnenue cBeta. 3aKOHBI MPEJOMJICHUS cBeTa. AOCOJIOTHBIA TMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi  yrojl MOJHOTO
BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonue u pacceuBaromue TuH3bl. ToHkas ruH3a. DOKyCHOE paccTOsIHUE U
onTHYeCKash Ccuia TOHKOM JMH3bL. [locTpoeHue u300pakeHUl B COOMPAIOMIMX U
pacceuBarommx JMH3aX. DopMysa TOHKOM JIUH3BI. Y BEIIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Mutepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUSA
HAOJIIOICHUS] MaKCUMYMOB U MHUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
cuH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. udpakiuonnas pemérka. YcioBHe HaOMIOACHUS TIABHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTpoOHCTBA M MPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
doToarnmapaT, TPOEKIIMOHHBIN afmapaT, MUKPOCKOT, TEJIECKOI, BOJOKOHHAs ONTHKA,
nudpakMOHHAs PEMIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsMomnuHeiHOE pacnpoCTpaHEHHE, OTPaKEHHE U NPEJIOMIICHHE CBETA.
OnTtuyeckue MpuOOpPHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue aucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

Habmronerune noysipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nmokazaresns npeoMIeHUs CTEKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Habmronenune nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEJILHOCTH

['panuibl IPUMEHUMOCTH KJIACCMYECKON MexaHuku. [locTynatel crernuaabHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHLNI OTHOCUTEJIbHOCTH DUHIITEHHA.



OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHWE BpPEMEHH U COKpallleHUe
JUIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DHEPrued M MMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPrus
IIOKOSI.

Pasznes 7. KanToBas ¢pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEepru (HOTOHA C €ro 4acTOTOW. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTiie u uccnegoanue ¢ororpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI

doTtoadpdexra. VYpaBHenue OIuHmTEeHA M08 (doTodPdexra. «KpacHas TpaHuLA»
dboTorddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHnueckue yCTpOMCTBAa M MPaKTUYECKOE MpPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTwil.
[Tnanerapuas moxaens aroma. [loctynatel bopa. M3nyuenue u nornorieHue (GOTOHOB MpU
NepeEXo/Ie aToMa C OJHOIO YPOBHS JHEpPruu Ha apyrou. Bunbel cnektpoB. Crnektp
YPOBHEM 3HEPIUU aToMa BOJAOPOIA.

BonnoBeie cBorictBa uactun. Bosnsl ae bpounsa. KopnycCkyJsipHO-BOJIHOBOM
Iyaju3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHUE: CIEKTPaIbHbIA aHAINU3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Monens onbsita Pesepdopna.

OnpenenexHne JUIMHBL BOJIHBI J1a3epa.

HabutoieHue nnHeRvaThIX CIIEKTPOB U3JIy4EHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Habmronenue nuHeHyaToro CriekTpa.
Tema 3. Amomnoe a0po
OKCHEpPUMEHTBI, JOKAa3bIBAIOIIUE CJIOXKHOCTh CTpOeHUsA sapa. OTKpbITHE
paaunoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHHro coctaBa pagHOAKTHBHOTO
n3nydyenus. Coiictea asib(a-, 0era-, ramMmma-u3iydeHus. BiavsHue painoakTHUBHOCTH Ha
JKUBBIC OPraHU3MBI.
OtkpeiTHie TpoTOHa W HeWTpoHa. HykionHnas Mopens sigpa ['eitzenOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio sjapa. M30Tormsl.
Anb(a-pacnaa. IIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-usiydenue.
3aKOH paJuOaKTUBHOIO pacnaja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
Anepnsbie peakunu. [lenenue u cuHTe3 AI€EP.
SAnepubiit peaktop. Tepmosiaepubiii cunTe3. [IpoOiaemMbl U IEPCIEKTUBHI SACPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI SIAECPHON SHEPTETHUKH.
OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.
MeTop1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.
TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHWE: IO3UMETp, Kamepa
Buiibcona, simepHblit peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOUIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTUS acTpoHOMUHU. [IpuKiamHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bup 38é31H0r0 HeOa. Co3Be3/11s, SIPKHUE 3BE3/IBI, TUTAHETHI, UX BUIUMOE JIBHKEHHUE.

CoiHeuHast cucreMa.

Counnnie. Conmaeunasi akTUBHOCTh. MicTounuk sHeprun ConHIa U 3BE€3/1. 3BE3/bI, NX
OCHOBHBIE XapaKTEPUCTUKH. [[narpaMMa «CreKTpaIbHbIM KJIAaCC — CBETUMOCTBY. 3BE3IBI
IJIaBHOM ITOC/IE0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JIJISI 3BE3]] TJIaBHOM
MoCJeA0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. COBpEeMEHHBIE MPEACTaBICHUS O
MPOUCXOXKICHUH U 3BOJIIOIMK COJIHIIA U 3BE3]]. DTallbl XKU3HU 3BE3/I.

Muieunsiii Ilyte — Hama [Manaktuka. Ilosmoxxenme u paBmwxkenHue CosHIa B

lamaktnke. Tunel ramaktuk. Paguoramaktuku u KBasapbl. YEpHBIE ABIPHI B sApax
TaJaKTHK.



Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO06ma. PazOeranue rajiakTHk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

MacmrabHas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnroneHuss HEBOOPYXKEHHBIM TIJIa30M C HUCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI ONPEICIICHUS MTOJI0KEHNU HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be311s1 CeBEepHOro NMoIylIapus U ApKHe 3BE3/IbI.

Habmronenus B teneckon Jlynsl, mianet, Mueunoro [1ytu.

O06o0maromniee MOBTOPEHUE

Ponb ¢pu3nku u acTpOHOMUU B 9KOHOMUYECKOM, TEXHOJIOTUYECKOM, COIIMAILHON U
ATUYECKON cepax NesaTeIbHOCTH YeJOBEKa, pOjdb U MECTO (PU3UKM U aCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOH KapTUHE MHpA, POJib (PU3NYECKOW TEOpUH B (POPMUPOBAHUU
IpeICTaBlICHU O (HU3UYECKON KapTUHE MUpa, MECTO (PU3MUECKOW KapTUHBI MUpa B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca Gusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisiercs ¢ y4éToM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKu, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnvle nonsamus, CBS3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAy4YHBIM (PakT, runoTe3a, Gpuznueckas BEIUYUHA, 3aKOH, TEOPHUS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHne CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKUE (DYHKIIMH:
CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M MX MPOCKLUMU HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB, IMPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIIMHI, MPU3HAKU TOJ00US TPEYTOJLHUKOB, ONPEICICHNUE TUIO AN
II0CKUX (puryp u o0bEMa Te.

buonoeus: snextpudeckue SBICHUS B )KUBOW MPUPOJIE, KOJIeOATEIbHBIC TBUKEHUS
B JKMBOM IPUPOJIC, ONTUYECKHUE SIBJICHUS B KMBOW MPHUPOJIE, NCHMCTBUE pagvallid Ha
YKHABBIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTYypa TBEPABIX TEJL,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIEKTPAIbHBINA aHAJIU3.

l'eoecpagpus: MarHUTHBIC TOIOCA 3EMIIH, 3aJICKHW MArHUTHBIX Py, POTOCHEMKA
36MHOW MOBEPXHOCTH, MPEICKA3AHUE 3E€MIIETPSCCHUMU.

Texnonoeusa: NUHWUM  DIEKTpOIlEpeNad, TEHEepaTop IEPEMEHHOr0  TOKa,
ANEKTPOABUTATENb, MHAYKIIMOHHAS NI€Yb, pajap, paAuonpUEMHUK, TENEBU30p, AaHTCHHA,
tenedor, CBU-meub, NpPOEKIIMOHHBIA amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHAs
Oarapes.



IHNIAHUPYEMBIE PE3YJBTATbBI OCBOEHHA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «®Du3WKay HA YPOBHE CpeIHEro OOIIeTo
obOpazoBaHus (0a30BbI YypPOBEHb) JIOHKHO OOECIEUHUTh JOCTHKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS Yy4yeOHOro mnpenmMera «Pu3nKay JOJHKHbBI

OTpakaTb F'OTOBHOCTb W  CIOCOOHOCTh  OOyYaromuxcsi  pPyKOBOJCTBOBAThCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUIN, COOTBETCTBYIOIIUX TPAAUIIUOHHBIM
LEHHOCTSM POCCHMCKOro OOIIEeCTBa, paCHIMPEHUE >KU3HEHHOrO OIbITa M OIbITa
NEATEIPHOCTH B MPOLIECCE peajr3alld OCHOBHBIX HAaIlPaBJICHUNW BOCIUTATEIBHOU
NEATEIBHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKITAHCKON MO3ZUIIMH OOYyYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIECTBa;

OPUHATHE  TPATUIMOHHBIX  OOIIEYENIOBEYECKUX  TYMAaHUCTHUYECKHX U
JNEMOKPATHYECKNX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEPECAX TIPaKIaHCKOIO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHME B3aUMOJICMCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOW U BOJIOHTEPCKOU €S TEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUNCKON IPaKIAHCKOM UIEHTUIHOCTH, TATPUOTU3MA,;

LEHHOCTHOE OTHOLIEHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHCIE B
JNEATEIBHOCTHA YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS



ACTETUYECKOE OTHOUICHUE K MUPY, BKJIIOYAs SCTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero Gu3nYeckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K pa3IuyHbIM cepam mpodeccrnoHaNIbHON AeITeTbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKON W TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyayIen
npodeccun 1 peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO U CaMOOOpa30BaHHUIO B 00JIacTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IK0JIOrNYeCcKOro BOCTIMTAHUS

c(OPMUPOBAHHOCTh ~ JKOJIOTMUYECKON  KYJIbTYpBl, OCO3HAaHHE IJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX IpobiieM;

IUIAHUPOBAHUE M OCYIIECTBICHHUE JCHCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpPEHHE OIbITA JESITEIBHOCTH JKOJOTMYECKON HAIPaBICHHOCTH HA OCHOBE
UMEIOLUXCS 3HAHUU 10 (pU3HKe;

7) HIEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (GU3HUECKON HAYKH;

OCO3HaHHUE IIEHHOCTH HAY4YHOW JIE€ATEIBbHOCTH, TOTOBHOCTH B MPOLECCE U3YUCHUS
(GU3MKM  OCYLIECTBIATh  MPOEKTHYIO U  HCCIENOBATENbCKYIO  JEATEIbHOCTh
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIEHO (POPMYJIMPOBATH U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONpEeNesATh UENU JEATEIbHOCTH, 3a/JaBaThb IApaMeTpbl M KPUTEPUU HX
JIOCTHIKCHMUS;
BBISBJISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUYHUS B pacCMaTPUBACMBIX (PU3HMYECCKUX
SIBJICHUSX
pa3pabarpiBaTh IUIaH pEIICHUS NPOoOJeMbl ¢ Yy4€TOM aHajn3a HMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBHUSX PEATBHOTO, BUPTYATHHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX TIPOOIIEM.
Ba3oBble ucciieqoBarejbLCKe 1eMCTBUSA.

BIIQZICTh HAYYHOH TEPMHHOJOTHEH, KIIOUYEBBIMA TMOHATUSAMHU W METOAaMU
buznueckoil HayKu;

BJIaJICTh HABBIKAMH Y4eOHO-HCCIICNOBATEIILCKOW M MPOCKTHOW JESITeTLHOCTH B
o0yacTu PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIFHOMY ITOUCKY METOJIOB
pemeHus 3amad  (U3UYECKOTO COACPKAHWA, TPUMEHCHHIO pa3IMYHBIX METOJIOB
MTO3HAHMSI,

BIIQJICTh BHUAAMH JEATCILHOCTH 10 TIOJYyYEHHWIO HOBOTO 3HAHUS, €r0
MHTEpIpETaLNN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B
TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00y1acTU PU3UKH;

BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC CBSI3U U aKTyaIM3UPOBATh 3aa49y, BBIJIBUTAThH
TUNO0TE3y €€ PeIICHMs, HAXOAUTh apTyMEHTHI JUTSl I0Ka3aTeIbCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh MOJYUYEHHBIEC B XOJ€ PEHICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U  (opmynupoBaTh COOCTBEHHbIE 3aJayd B  00pa3oBaTeIbHON
NESATETHLHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B  TMPAKTUYECKYIO  00JacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTrHHAIBHBIC TOAXOABI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

PabGora ¢ nndopmanueii:

BJIQJICTh HABBIKAMHM TIOJydeHHs] WHGOpMAIMu (HU3UICCKOTO COACPKAHUS W3
MCTOYHMKOB Pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH TIOWCK, aHAaJU3,
CUCTEMATH3AIMI0 W WMHTEpIpeTanuio WHGOPMAIIUU Pa3IUYHBIX BHIAOB U (opm
MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIB30BaTh CPEACTBA MH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJOTHH B
pEIICHNM KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHWU3alMOHHBIX 3adad C
coOmoacHueM TpeOOBaHUM OSPrOHOMHKH, TEXHHUKH OC30IaCHOCTH, THTHCHBI,
pecypcocOepexeHurs, TPABOBBIX M DJTUYECKHMX HOPM, HOPM HWH(MOPMAITMOHHON
0€e30IMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COAEpkKaHMs B pa3iNUHbIX (popmarax ¢ ydérom
Ha3HAYeHUsT WHQPOPMAlMKU W IEIeBOW ayJUTOPHH, BHIOMpas ONTHUMAIbHYIO (Gopmy
MIPEACTABJICHUS ¥ BU3YAIH3AIUU.



KoMMyHHKaTHBHBIEC YHHBEpPCAIbHbIC Y4eOHbIE JeHCTBUA:

OCYIIECTBIISTH OOIICHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHMMATh W MCIOJB30BATh IPEUMYIIECTBA KOMAHIHOM W HWHIAWBHUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUMN C YUETOM OOIINX HHTEPECOB
Y BO3MOKHOCTEHN Ka)KJ0T0 YieHa KOJUIEKTHBA,;

IIPUHUMATH LIEJIM COBMECTHOM E€ATEIbHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATH
JEUCTBUA 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH AECUCTBUM, PACIIPEAEIATH POJIM C YIETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KAueCTBO CBOEr0 BKJIaJa M KaXXJOr0 YYacTHHKA KOMAaH[bl B OOIMH
pe3yJbTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipeiaratb HOBBIE MPOEKTHI, OLCHUWBATH HJIEH C IIO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE NOBEACHNUE B PA3JIUYHBIX CUTyalUsAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIATh IO3HABATENIbHYIO JEATENbHOCTh B 00JIaCTH
(Y3UKY U aCTPOHOMUHU, BBISBIISTH IPOOIEMbI, CTABUTH U (DOPMYITUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHHs] PacuE€THBIX U KaueCTBEHHBIX 3a/1ad,
IJIaH BBITIOJHEHUS TMPAKTUYECKOW paboThl ¢ YYETOM MMEIOIMIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHIT;

JenaTh  OCO3HAHHBIM  BBIOOp, AapryMeHTHpOBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIUIMH B 00JacTH (pU3MKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTHUBBI B JAESTEIbHOCTb,

OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;



BJa/IeTh HaBBIKAMHU I103HABATEIBHON PEQIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

UCIIONIb30BaTh MPHUEMBI peQieKCHMH ISl OLIEHKH CHUTYyalllHd, BBIOOpa BEPHOTO
peIIeHuS;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIIECHNUS 110 UX CHUKEHUIO;

OPUHMMATh MOTUBBI W apryMEHThl JpPYTUX IIpU aHajJIu3€ pe3ysbTaToB
NEeSATENbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHMX TpPU aHalu3e pPe3yibTaToOB
JESITEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKHU.

B mporecce mocTmkeHUS TUYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI 10
¢u3uke I ypoOBHS  cpeoHero  oOmero  o0pa3oBaHMS Yy — 0OydYarolmuxcs
COBEPILIECHCTBYETCS HMOLIMOHAJIbHBIN MHTEIJICKT, IpeaIoiararoum
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CHOCOOHOCTh MOHMMATh CBOE SMOILMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS PA3BUTUSI COOCTBEHHON AMOLIMOHATILHOM cepbl, ObITh
YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHMsl, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEICHUE, CIIOCOOHOCTD aIaTHPOBATHCS K YMOLIMOHAJIBHBIM
W3MEHEHHUSIM U TPOSIBIISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHU, BKJIIOYAIOMICH CTpeMIJIEHHWE K IOCTHKCHHIO IIeNd U
yCrexy, ONTHMHU3M, HHHIIMATHUBHOCTh, YMEHHE JIeHCTBOBAaTh WHCXOJs W3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE
APYTUX, YYUTHIBATh €T0 MPH OCYIIECTBICHUU OOIIEHUS, CTOCOOHOCTh K COUYBCTBHUIO U
COMEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAMBATh OTHOILLUEHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaT KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI



K koniy oOyuenust B 11 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax poOJb U MeCTO (PU3NKU B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHbI MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHHUKU U
TEXHOJOTUWA, B TNPAKTUYECKON MAEATEIBbHOCTU JIOJIEH, LEIOCTHOCTh M €IUHCTBO
(bu3MYecKO KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUSI U3YYCHHBIX (DU3UYECKUX MOJEIECH: TOUCUHBII
BJIEKTPUYECKUU 3apsif, Tyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, AJEpHAs MOJECIb aTOMA,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sI/ipa MpHU pelieHur (PU3nYecKux 3ajay;

pacno3HaBath (pu3uyeckue SBIEHUS (MPOIECChI) U OOBICHATH MX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKM M KBAaHTOBOW (DU3UKU: DIIEKTPUUYECKAs MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOC, XHMMHUUYECKOE, MarHuTHOE JCHCTBHSA TOKa, B3aUMOJCHCTBHE
MAarHuTOB, JICKTPOMArHUTHA WHIYKIHUS, JEHCTBUE MATHUTHOTO MOJISI HA IPOBOJAHUK C
TOKOM M JABWXKYIIUNACS 3apsi/l, SJICKTPOMArHUTHBIE KOJICOaHUS U BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBeTa, OTpaKEeHUe, MpeoMIIeHHe, UHTepepeHius, Tudpakiuus u
MoJIsIpy3aIisl CBeTa, Jucnepcus ceta, (orodnekrpuydeckuil 3ddext (horoaddekr),
CBETOBOE [JIaBJICHUE, BO3HUKHOBEHME JIMHEWYATOrO0 CHEKTpa aroMa BOAOPOAA,
€CTECTBEHHAs U UICKYCCTBEHHAs paIMOAKTUBHOCTD;

ONUCBHIBAaTh M3YyYECHHBIE CBOMCTBA BEHIECTBA (PJIEKTPUUECKUE, MATrHUTHBIE,
ONTUYECKHE, IIEKTPUUECKYIO MPOBOJAUMOCTh PA3JIMYHBIX CPEd) U DIECKTPOMATHUTHBIE
sIBJICHUS (ITPOIIECCHI), UCTIONB3Ys (PU3UUYECKUE BETUYUHBI: JICKTPUUECKUN 3apsl, cuja
TOKA, DJIEKTPHUYECKOE HAaIPSHKEHHUE, DJEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
MOTEHIIUAJIOB, SJIEKTPOJIBIKYIIIAs CHJIa, padoTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CHUJia
Awmnepa, cuna JlopeHua, WHIYKTUBHOCTb KATYIIKH, JHEPTHS DSIEKTPUYECKOIO U
MarHUTHOTO TIOJICH, MEPUOJ] U YacTOTa KoJeOaHuil B KoyeOaTeIbHOM KOHTYPE, 3apsij U
CHJIa TOKa B MPOLIECCE TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJjieOaHuM, (pokycHoe
pacCTOSTHUE W ONTUYECKash Cuja JIMH3bl, MPU OMNUCAHUU MPABWIBHO TPAKTOBATH
(M3UYECKU CMBICT UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAYCHUS U CAMHHUIIBI, YKA3bIBATh
(hopMyIIBI, CBSI3BIBAIOIINE JAaHHYIO (DM3UYECKYIO BETMYUHY C IPYTUMH BEJIMUYUHAMU,

OMHCHIBATh U3YUCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (PU3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJIH, IJTMHA BOJIHBI U YACTOTA CBETA, SHEPTUs
Y UMITYJIbC (DOTOHA, IEPHOT TIOJTypaciajia, SHEPTrus CBA3U aTOMHBIX SiFIEp, TPU OMUCAHUHT
MPaBUJILHO TPAKTOBATH (PU3MUECKHI CMBICI UCIIOJIb3yEMbIX BEJIMUUH, X 0003HAYCHUS
U eAVHUIIBI, YKA3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEITUYHHY C
JIPYTUMU BEJTMYUHAMM, BBIYUCIIATH 3HaUeHUE (PU3HUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3UUECKUE MPOLIECCHI U SIBJICHUS, UCTIONb3YS (PU3NYECKHE 3aKOHbI
Y IPUHLHUINBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U NAPaJUIEIbHOTO COCIUHEHUS
MMPOBOJIHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH 3JIEKTPOMATHUTHOM WHIYKLWH, 3aKOH



NPSIMOJIMHEWHOTO PaclHpoOCTpaHEHUs] CBETA, 3aKOHBl OTPAKEHUS] CBETA, 3aKOHbI
IpeJIOMJICHUS] CBETa, ypaBHeHHE OWHINTEHHaA s poTodddekra, 3aKOH COXpaHEHUS
SHEPrUM, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsa,
3aKOH COXPaHEHUsI MACCOBOI0 YKCIIa, NOCTYaThl bopa, 3aK0H pa0akTUBHOrO pacnajia,
OpyU STOM pa3inyaTh CJIOBECHYIO (OpPMYIHPOBKY 3aKOHA, €ro MaTeMaTHU4ecKoe
BBIPAKEHUE U yCIOBUSA (TpaHUIIbI, 007aCTH) IPUMEHUMOCTH;

OTIPE/ICTIATh HANpPaBICHUE BEKTOpa WHAYKIIMM MAarHUTHOTO TOJIS MPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTHh U OMHCHIBATh M300pakeHHE, CO3/1aBaeMOE IIOCKUM 3€pKajoM, TOHKOH
JIMH3011;

BBITNOJIHATH SKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3NYECKUX SIBICHUN U MPOLIECCOB
C HUCIOJB30BaHUEM TMPSIMBIX UM KOCBEHHBIX H3MEpPEHUil: MpH 3TOM (HOPMYITHpPOBATH
npoOsieMy/3aa4yy U THUIIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJIOAKEHHOTO 000PYA0BaHUsI, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIIATH NPSIMblE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEJIIMYUH, IPH 3TOM
BbIOMpATh ONTUMAJbHBIN CIIOCOO M3MEPEHMs] U HCIHOJIb30BaTh H3BECTHBIE METOJIbI
OLIEHKH MOTPELIHOCTEN U3MEPEHUI;

MCCIIEIOBaTh 3aBHUCUMOCTH (DU3WYECKUX BEJIMYMH C HCIOJH30BAHUEM TMPSMBIX
U3MEpPEHUIl: MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH pe3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKHX BEJIUYMH B BUJAE TAOIMIl U rpapuKoB, A€IaTh
BBIBO/JIBI 110 Pe3y/IbTaTaM MCCIICOBAHMS,

coOJr01aTh MpaBuiia 0€30M1acCHOIO TPY1a MPU MPOBEICHUH UCCIIEIOBAHUI B paMKax
y4eOHOI'0 SKCHEPUMEHTa, Y4eOHO-UCCIEA0BATEbCKOM M MPOEKTHOM JEATEIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemarh pacu€THbIE 3aJauM C SBHO 3a/laHHOM (PM3UYECKON MOJIENbI0, UCIOJB3YS
¢du3nyueckne 3aKOHbI W TPHUHIIMIBI, HA OCHOBE aHalM3a YCIOBHUS 3aJadyd BHIOMpAThH
(bU3UYECKYIO MOJIENb, BBIACIATH (U3HMUECKUE BETMYMHBI U (DOPMYJIbI, HEOOXOAUMBbIE JIJIS
e peleHus, MPOBOIUTh PACUETHl U OIICHUBATh PEATbHOCTh MOJYUYEHHOTO 3HAYCHMS
(hU3UIECKOM BEITMYHMHBI,

peliaTh KadyeCTBEHHBbIE 3aJjaud: BBICTpaMBaTh JIOTHUECKH HENPOTUBOPEUHBYIO
[ENOYKY PpacCyXIEHUH C OMOpoll Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(dbuznyeckue SBJICHUS;

WCIIOJIb30BaTh MPHU PEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIEe WH(OPMALMOHHbBIE
TEXHOJOTHH MJi1 TOHUCKA, CTPYKTYPUPOBAHHs, HWHTEPIPETALUU U TMPEACTaBICHUS
yueOHOM U Hay4HO-TIOMYJISIPHON MHGOPMALIMH, TOTYYEHHOHN 13 pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIYy4aeMYI0 HHPOPMAIIHIO;

OOBSACHSTH MPUHLMUIIBI ICUCTBUS MAaIlIMH, MPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3ianyaTh YCIOBHS UX O€30MaCHOTO UCIIOJIb30BAHUS B MOBCEAHEBHON KU3HU;



NPUBOJUTH MPUMEPHI BKIIAJA POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

HCIIOJIh30BaTh TEOPETHUECKUE 3HAHUS MO (DU3WKE B TMOBCEIHECBHOW >KM3HU JIJIS
oOecrieueHuss OE€30MACHOCTH TIpU OOpallleHWH ¢ TpudopaMu U TEXHUUYECKUMU
YCTPONCTBAMHU, JIJIi COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM HKOJOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IPYIIE C BHINOJHEHUEM Pa3IUIHBIX COIMMAIIBHBIX POJICH, TUTAHUPOBATh
paboTy TpyMIbl, palMOHAIBHO paCIpeleNaTh OO0S3aHHOCTH U IUIAHUPOBATh
NEATEIIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJ€KBATHO OLIECHUBATHh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoJsmuecTBO 4acoB DJIeKTPOHHbBbIE
Ne (uudpossbie)
w/n HaumMeHoBaHuUe pa3esioB H TeM MPOrPaMMbI Beero KonTpﬁo.m,HLIe HpaRTﬁnqecm/le 06pPa3oBATEIbHbIE
padoThI padoThI pecypesI
Paznen 1. 3JIEKTPOJAMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnorexa [JOK
' UHAYKIHS https://m.edsoo.ru/7f41c97c
Hroro 1o pazaeny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
bubnunoreka LIOK
2.2 MexaHu4ecKue 1 AIEKTPOMArHUTHBIC BOJTHBI S 1 https://m.edsoo.ru/7f41ca7c
bubmmoreka IIOK
1
2:3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3aen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 bubnnorexa [JOK
] OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasaeiny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunorexa LIOK
1
4.1 DJIEeMEHTHI KBAaHTOBOW ONTUKHU 6 hitps://m.edso0.ru/7f41c97¢
bubnunorexa LIOK
4
4.2 Crpoerne aroma https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
5 1 1
4.3 ATOMHOE A71p0 https://m.edsoo.ru/7f41c97c
Hroro no paszaeny 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 ACTPODPU3UKHU

bu6nmorexa [IOK
5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97c
Hroro 1o paszaeny 7
Paznen 6. OBOBIIAIOLIIEE IOBTOPEHHUE
bub6nmoreka [IOK
. 7
6.1 Obobuaomee nosropenie https://m.eds00.ru/7f41c97c
HWroro 1o pasaeny 7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE 11 KJIACC

Ne Jara IMpumeyanue
n/n Coep:kanue MaTepuasia Kosi-so
acon Iliian dDakT
QJEKTPOJANHAMMKA (11 yacoB)
Maznummnoe none. Inekmpomaznumnasn unoykuyus (11 uacoe)
1 [TocTrossHHBIE MArHUTHI U UX B3auMozencTBUE. MarnutHoe nosue. Bekrop 1
MAarHUTHON MHIAYKUMH. JIMHUM MarHUTHOW MHIYKIIMHU
2 MaruuTtHoe nose npoBoAHuKa ¢ TokoM. OnbIT Opcrena. Bzaumoneiicraue 1
IIPOBOJHHUKOB C TOKOM
3 JlaGoparopHasi padora Nel 1
«M3y4eHre MAarHUTHOTO TOJISI KATYIIIKH C TOKOM»
JleiicTBrE MarHUTHOTO TIOJISl HA MPOBOJHUK ¢ TOKOM. Cuita AMriepa.
4 JlaGopaTopHas padora Ne2 1
«HccnenoBanue 1eCTBUA MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM))
JleiicTBrE MarHUTHOTO TIOJISl HA IBIXKYIIYIOCS 3apsHKCHHYIO YacTHILY.
5 Cwuuna Jlopenia. 1
PaGora cunsl JlopeHiia
6 DnekTpoMarauTHas HHAYKIHS. [I0TOk BeKTOpa MAarHUTHOW MHTYKITHH. 1
O/1C unaykuuu. 3aKOH JIEKTPOMAarHuTHOW HAYKIMKU Papajes
v JlabopaTopHnas padora Ne3 1
«HccaenoBanue sIBICHUS SIEKTPOMArHUTHOW MHIYKITHH
8 NunykruBHOCTh. SIBNeHne camonHaykiuu. 3J1C caMOMHIYKIIMH. DHEPTUS 1
MarHMTHOTO TIOJISl KATYITKHA C TOKOM. DJICKTPOMArHUTHOE TT0JIe
TexHuyeckue yCcTpoiCcTBa M UX MPUMEHEHHUE: MTOCTOSTHHBIE MATHUTBI,
9 AJIEKTPOMArHUTHI, HJIEKTPOIBUTATEIb, YCKOPUTEIIN DJIEMEHTAPHBIX YaCTHII, 1
WHIYKIIMOHHAS TIeYb
10 O6o0maromuii ypok «MarautHoe moje. IIeKTPOMarHuTHAsT HHTYKITHS 1
11 KoutposabHas pagora Nel 1
KOJIEBAHHUSA U BOJIHBI ( 24 yaca)
Mexanuueckue u 31eKkmpomazHummsle Koeoanusn (9 uacoes)
12 CBoboHbIe MexaHuueckue konedanus. ['apmMmonndeckue Konedanusl. 1

YpaBHeHHe rapMOHHUYECKUX KosieOanui. [IpeBpaiienne sHeprum




JlabopaTopnasi pabora Ne4

13 «HMccrnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHMH rpy3a Ha HUTH 1
OT JIJTMHBI HUTU U MACCHI TPy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE 3IEKTPOMArHUTHbIE KojeOaHus B

14 UJCATbHOM KOJIeOATeTbHOM KOHTYpE. AHAJIOTUSI MEXKTy MEXaHUYCCKHUMHU 1
U DJIEKTPOMArHUTHBIMU KOJIEOAaHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpAHEHHS SHEPTUU B UICAITBHOM 1
K0J1e0aTeNbHOM KOHTYpE
[IpencraBienue o 3aTyxarouux KoneOaHusX. BoiHy ) 1eHHbIE

16 MexaHudeckue konebanus. Pesonanc. BeiHyKA€HHBIE 3JIEKTpOMarHUTHBIE 1
KoseOaHus
[lepemennsblii Tok. CUHYyCOUJAJIbHBIN IEpEMEHHBIN TOK. MOIIHOCTD

17 MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U IEUCTBYIOIIEE 3HAUYEHUE CHIIBI TOKA U 1
HaIpsDKEHUS

18 TpaHC(bOpMaT(jp. [IpousBoicTBO, IEepenada u MoTpedIeHne 1
3IEKTPUUYECKON S3HEPTrUun

19 Y CTpOUCTBO U MPAKTHUYECKOE NPUMEHCHHE JIIEKTPHIECKOTO 3BOHKA, 1
reHeparopa NepeMeHHOro TOKa, JMHUMI 3JIeKTporepeaay

20 DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE DIEKTPOIHEPTHH. Kynbrypa 1
WCIIOJIb30BAaHUs MIEKTPOIHEPTUH B TOBCETHEBHOM KM3HU

Mexanuueckue u IJIEKMPOMACHUNHbBLE 60/IHbl (5 llaCOG)

21 MexaHnuecKkue BOJIHBI, yclloBuUs pacnpoctpanenus. [lepuoa. Cxkopoctsb 1
pacnpocTpaHeHus U JUTMHA BOJIHBL. [lonepeyunble v Npo0abHbIE BOJIHbI

22 3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3Byka 1

23 DneKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U ckopocTh. [lIkana 1
AJIEKTPOMAarHUTHBIX BOJIH

24 [IpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Pa3BuTHE CPECTB CBA3H. 1
Papnonokanus

25 KoutpoabHas pagora Ne2 1

Onmuka (10 uacoes)

26 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOIHOM CpeJie. 1
ToueuHslii HICTOYHUK cBeTA. JIyu cBeTa

7 Otpaxxenue cBera. 3aKOHbI OTpakeHus cBeta. [locTpoenne n300paxeHui 1
B IUIOCKOM 3€pKajie

8 [Ipenomnenue cera. [lonHoe BHyTpeHHEe oTpaxkeHue. [IpeaensHblid yroa 1

MIOJIHOTO BHYTPEHHETO OTPaXKEHUS




JlabopaTopnasi paGora NeS

29 1
«M3mepenune noka3aTelis MPeIoMIICHUS CTEKIa

30 Jlunssl. [Toctpoenue n3obpaxxkenuii B nun3ze. @opMyia TOHKOH JTHH3HI. 1
YBenuueHue JTMH3bI

31 JlabGoparopHasi padora Ne6 1
«HMccnenoBanue CBOMCTB U300paXKEHUH B JIMH3AX)

30 Hucnepcus ceera. CroxxHbINA cocTaB Oenoro ceera. L[Ber. 1
Jlaboparopnasi padora Ne7 «HalnroneHue Aucnepcuu CBETa

33 HNutepdepennus ceera. Judpakuus ceera. JudpakinuonHas pemeérka 1
[Tonepeunocts cBeTOBBIX BOJH. [longpuzanus cBera. Onrtuyeckue

34 PUOOPHI M YCTPOMCTBA U YCIOBUS MX O€30MaCHOTO IPUMEHCHUS. 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU

35 KonTpoabnas padora Ne3 1

OCHOBBI CIIEHINAJIBHOU TEOPUU OTHOCHUTEJIBHOCTMU (4 yaca)

36 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIeHE BPEMEHH U 1
COKpaIlleHHe JJTHHBI

37 [Toctynatel ciennaabHOW TEOPUU OTHOCUTENHHOCTH. 1

38 DHeprus U UMIYJIbC PEISITUBUCTCKON yacThllbl. CBS3b MACChl ¢ SHEPTUeiT 1
Y IMITYJICOM. DHEPTHUsl TOKOsI

39 ®oronsl. opmyina [Inanka. DHeprus U UMIyYIbC GOTOHA 1

KBAHTOBAS ®U3HUKA (15 yacoB)
Inemenmol keanmoesoi onmuku (6 uacos)

40 OTtkpsiTue U uccaenoBanue poroapdexra. OnbiTel A. I'. CTonerona 1

a1 3akoHbl potorddexTa. YpaBHeHue DifHITeHA 111 poTodddekra. 1
«Kpacnas rpanuna» dhortosddexra

42 Jasnenne cBera. OnwiTe [1. H. JIeObeneBa. Xumudeckoe aelicTBHE CBETa 1

43 TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT, 1
dboTomaTuuk, comHedHas 0aTtapesi, CBETOIHO]T

44 Monens atoma Tomcona. OnbIThl Pesepdopa mo paccesHUIO 0-4acTHII. 1
[InanerapHas Mozieap aToMa

45 KonTposbnas padora Ned 1

Cmpoenue amoma (4 uaca)
46 [Mocrynarsr Bopa 1




W3nydenue u noriomieHue GOTOHOB MPH MEPEX0ie aTOMa C OJTHOTO 1

47 9
YpOBHS SHEprUH Ha Apyroi. Buasl ciekTpoB

48 BoustHoBbIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KopryckyinsapHo- 1
BOJIHOBOIT nyanin3M. ClIOHTaHHOE U BBIHY)KJIEHHOE U3JTyUYECHUE

49 OTtkpsiTue paguoaktTuBHocTH. OnbIThl Pesepdopaa mo onpeaeneHuto 1
COCTaBa PaIMOAKTUBHOI'O U3JIy4YEHUs

Amommnoe aopo (5 uacos)

50 CsoiicTBa anb(da-, 6era-, raMmma-u3nydeHus. BiusHue paanoakTHBHOCTH 1
Ha KUBbIE OPraHU3Mbl

51 OTkpbITHE IPOTOHA M HEUTpOHA. M30TOMmBI. Anbda-pacnan. DIeKTPOHHBIR 1
Y TIO3UTPOHHBIN OeTa-pacnai. ['amma-u3nyyenue

52 DHeprus cBA3M HYKJIOHOB B siipe. SnepHble peakuuu. SaepHelil peaktop. 1
[TpoGiembl, IepCHEeKTUBBI, SKOJIOTHUECKHUE ACTIEKTHI IEPHON IHEPTETUKHI
DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA. METO bl HAOTIOICHUS U
pEerucTpamuu SJIeMEHTaPHBIX YaCTHII.

53 1
JKcnepuMeHTaIbHas (J1abopaTopHas) padora Ne§
«MonenupoBaHue pagroaKTUBHOIO Pacaaa

54 Konrpoabnas padora NeS 1

JJIEMEHTBI ACTPOHOMMUHU U ACTPO®U3UKMU (7 yacoB)

55 Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/Ibl, MITAHETHI, HX BUIIMOE 1
nBrokenne. CoHeyHas cucreMa

56 Connue. Conneunas akTUBHOCTh. McTounuk sneprun ComnHia v 3B€31 1

57 3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU 1
MIOCJIEI0BATEIbHOCTH.

58 Buytpennee crpoenue 38€311. CoBpeMeHHBIE MTPEICTABICHUS O 1
IIPOUCXOXACHNUHU U 3Boronnu CosHIa U 3B€311

59 Muneunsiit [Iyte — Hama [Manaktuka. [Tonoxxenue u qemxenue CosHia B 1
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI B AIpax rajJakTHK

60 Bcenennas. Paz6eranue ranaktuk. Teopust bonbimoro B3psiBa. 1
PenukToBOE M3nyyeHue. MeraranakTuka

61 Hepemennsie mpo6iieMbl aCTPOHOMUU 1

OBOBIIAIOMIEE ITOBTOPEHME (7 yaca)

62 HroroBasi KOHTpOJIbHas1 padoTa 1
O6o6matomuii ypok. Ponb Gpu3uku u acTpOHOMUU B IKOHOMUYECKOI,

63 TEXHOJIOTHYECKOM, COIMATBLHOM M 3TUUECKOU chepax AesITeIbHOCTH 1

YCJIO0BCKA




O6o06maromuit ypok. Ponb puszuku u acTpoHOMUU B COBPEMEHHOM

64
HAyYYHOM MHUPE

65 O6o0maromuii ypok. Poib ¢uszudeckoit Teopuu B GOpMHUPOBAHUH
MIPEJICTABICHUHA 0 GU3NYCCKON KapTUHE MHPa

66 O6o6matomuii ypok. Mecto pu3ndeckoi KapTHHBI MEpa B OOIIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX MPEJICTABICHUH O MIPUPOJIE

67 O06o0011eHre TPOIICHHOTO MaTepraa

68 HrtoroBsliii ypok







