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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiiaccoB npu o0yueHuun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yibTaTaM O0yUYeHHUs, a TaK¥Ke
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
1eJIM U3ydeHusl (U3MKU Ha YPOBHE CPEIHEro oOIIero oopa3oBaHus, MiIaHUPyEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIlpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE PE3YyJbTATHI 110 TOJIaM 00YUEeHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOPA3yIOMIN
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHUMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  ONpeneNsieT Xapakrep U pas3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(GU3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oO0yyarommuxcsi, B (OpMHUpOBaHHE yMEHUW NPUMEHSITh HAyYHBIH METOJ
MTO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeUHEH BOKpYr (Qu3nueckux Teopuid. Beaymmum B Kypce sBiseTCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEJEHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaAMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHIL, I ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIEHUM U MPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOr0O YpOBHS Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKHX IPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIIETCS YYaCTHUKAMHU 00pa30oBaTEIHHOTO Mpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3a/a4.
ITpu 3TOM J171s1 pacUETHBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoli MOJENbIO, TO3BOJSIOUINE TMPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pas3fesa Kypca, TaK M WMHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBSICHEHHE MPOTEKAHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, TpeOyrouue BbIOOpa (U3WYECKON MoJenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTI'O Xapakrepa.

B cootBerctBum ¢ TpedoBanusiMmu ®I'OC COO k MaTepuaibHO-TEXHUUYECKOMY
o0ecrnieueHUI0 yuyeOHOro mpolecca 0a30BbId YPOBEHb Kypca (PU3MKKM HA YpOBHE



cpeaHero oOIIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOHMHETAa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xaOuHeTe (PU3MKH JOKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBAHHME JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanuoHHOe o0opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U O0ECHEeYMBAET MOCTAHOBKY
MEPEUUCICHHBIX B TMporpamMMe mo (U3MKE KIIYEBbIX JEMOHCTpalui s
UCCJICIOBAaHUS  M3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe oOOpyaOoBaHUE [JIsi YYEHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcst B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyyamomuxcs. TemMaTHUyecKue KOMIUICKTHI
1a60paTOpHOTrO 00O0pPYNOBaHUSA JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHU LIETISIMU U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYy4aloUUXCsl K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUECHHS] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHue yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
(bu3MUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeacTaBiICHUN O poiu (DU3UKU [JIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecrneunBaeTcs PeleHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TPHOOPETEHUE CUCTEMBI 3HAHUM 00 OOIINX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAas MEXaHHMKY, MOJIEKYSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37I€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITb TEOPETHYECKHE 3HAHUS IS
oObsiCHeHHS (PU3WYECKUX SBJICHUH B TPHUPOAEC H Uil TPUHATHA
MIPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIEHUS pPa3IMYHBIX 3a7ad C SBHO 3a/JlaHHOM
(¢u3nueckoll MOJENbI0, 3aJay, MOAPa3yMEBAIOUIUX CAMOCTOSTEIbHOE
co3naHue Pu3MIeCKOr MOJEIH, aIeKBaTHOW YCIIOBHUSM 3aJ1a4H;



e TMOHHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TIUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OIpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHSL YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqmaraemeiii B mporpamMme Mo (QuU3MKE TMepeyeHb Ja0OpaTOpPHBIX U
NPaKTUUYECKUX paldOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JIeJIaeT BBIOOD
npoBeAcHUsT J1abOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHas UHOYKUUA

[TocTosiHHBIE MarHUTBL. B3anMo1eCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bextop MarauTHON UHAYKUMU. [IpUHIUII CyneprIO3UIIMM MarHUTHBIX ITOJIEH.
JIuaum marHuTHOW WHAYKUMM. KapTMHa NMHUNA MarHUTHOM WHAYKUWWA ITOJS
MOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA € TOKOM. KapTuHa JnHMHMN WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOrO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUILIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabota cuibl Jlopenia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [loTOK BekTOpa MarHUTHOM
WHJYKIUUA. OJEKTPOABMIKYILAST CHJIA HWHIAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. ODIEKTPOABUKYIIAs CHJIA HHIAYKUHH B
IIPOBOJHUKE, IBUXKYIIEMCS IOCTYNATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHruuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHMThl, JJIEKTPOMArHUTBI, J3JICKTPOJABUrATENIb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TIOJISL.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTbD JJIEKTPOABHMXKYILIEH CUJIbI MHIAYKIIMM OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CaMOUHIYKIIVH.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.
NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

Paspnen S. KonneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
IMapmonnueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KojeOaHUM.
[IpykuHHBIM MasgTHUK. MaTreMaTHU4EeCKUH MASTHUK. YPAaBHEHHUE TAPMOHUYECKUX
kosneOanuit. [IpeBpaiiieHre sHEPruu MNPy rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU KojeOanusamu. @dopmymna Tomcona. 3akoH CcoXpaHEHHs
SHEPTUH B UJCaTLHOM KOJie0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronux KojeOaHUsX. BeIHYK/ICHHBIC MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOI0 TOKa. AMIUIMTYAHOE M JACHCTBYIOIEE 3HAUYCHUE CHUJIBI TOKa U
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada u NOTpeOICHUE ANEKTPUUECKOU
SHEPIruM. JKOJOTMYECKUE PUCKU NPU IMPOU3BOJCTBE 3JIEKTpodHeprun. KymnbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCcTpOHCTBAa M MPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHONW CHCTEMBbI (MPYXKUHHBIA WM
MaTeMaTUYECKUN MasITHUK).

HaGmronenne 3aTyxaromux KoJieOaHuu.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUH.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu 1mOCHENOBATENBHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHIAEHCATOPA.

Mojenb JIMHUU 3IEKTPOINIEpEaaUH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

NccnenoBanne 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MAacChl Tpy3a.

UccnenoBanne nepeMEeHHOTO TOKA B LIEMH U3 TOCIEA0BATEIIBHO COCTMHEHHBIX
KOHJIEHCATOpPa, KaTyIIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocThb
pacrpocTpaHeHusi W JyiMHa BoJiHBL. [lomepeuHble UM TPOJOIBHBIE BOJHBI.
WuTtepdpepentus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJIHBI. Y CJIOBUSI M3JyUYCHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrauus BekropoB E, B, V B anexkrpomaruutHoit BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
untepdeperius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana >7eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguoCBs3U U TeaeBUIeHUS. Paqnonokaims.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YIbTPa3ByKOBas JIMATHOCTHKA B TEXHHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoCTpaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeninu u Audpakiiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenre cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

NccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHHUE,
noJisipu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonMHENHOE pacIpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyd cBera. ToueyHbld HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKA3aTENb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPaKECHMUSI.

Hucnepcust ceta. CnoxHBIN cocTaB Oemoro cBera. L[Ber.

Cobwuparomue u paccenBaronye TuH3bl. ToHKas muH3a. DOKyCcHOE pacCcTOsIHHIE
¥ ONTHYECKas Cuiia TOHKOW JuH3bL. [locTpoenne m3o0paxeHnii B cOOMparOmux u
paccenBarOnX JuH3ax. PopMyra TOHKOW JIMH3bL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcloBUe HaOMIOAEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHEeliHOE paclpoCTpaHEHUE, OTPAXKECHHE U MPEIOMJICHHUE CBETa.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpOCKoOTIa, TeJIeCKOoa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHnue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomol

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienMAIbLHON TEOPUM OTHOCUTEIBHOCTH

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalleHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YACTHUIIBIL.

CBs13b Macchl C SHEPrUed U UMITYJIbCOM PENIATUBUCTCKOM YaCTUIIbI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmot KBAHMOBOU ONMUKU
®otonbl. @opmyna [lnanka cBs3u s3HEepruu PoToHA ¢ €ro YacTOTOU. DHEeprus
U UMITYJIbC (DOTOHA.



OTtkpeiTue u uccienaoBanue Gorodddexra. Onbitel A. I'. CroneToBa. 3aKOHbI
dortordpdexra. YpaBHenue OitHmreriHa aa dotodddekra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
doTongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro GoTo3ddekra.

Creroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
IInanerapnas moxaenb aroma. [loctymarel bopa. M3nyueHwe W MOIIOLIEHUE
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DHEPrUu Ha Jpyrou. Busl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactull. BonHel ne bpowsist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: CHEKTpPajJbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu
Mognens onsita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHEMYaThIX CIEKTPOB H3TyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol
Hab6monenne mMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnBITH Pe3epdopa 1o onpeneneHnio coctaBa paguoakTHBHOTO
m3nyaenns.  CBoiictBa  ambda-, Oera-, ramMma-usnydeHws.  BiusHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA U HeuWTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsg siapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnman. OIEKTPOHHBIA MW TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4YeHHUE. 3aKOH PaIMOAKTUBHOIO pacmajaa.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [Jedext maccsl sapa.

SAnepHble peakunu. Jlenenue u CUHTE3 S€EP.



Anepnsiii peaktop. Tepmosnepubiit cunte3. [IpoOiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

OneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHUL.

dyHaaMeHTadbHble B3auMoAeicTBusA. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK MOHU3UPYIOINUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtanbl pa3BUTHUS acTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSipKue 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBH>KCHUE.

CosniHeuHasi cucTeMa.

Connue. ConHeunast akTuBHOCTh. McTtouHuk sHepruum CoiHIIA@ U 3BE3N.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpaJbHBIA KlacCc —
CBETUMOCTB». 3BE31bl IJIABHOM IOCIENOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHU U 3Botounu ConHua u
3BE31. DTamnbl KU3HU 3BE3I.

Muineunsiii Ilyts — Hama I'amaktuka. Ilonmoxenue m aBwxkeHue CosiHIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIC IBIPHI B sSiApax
rajaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ima. Paz0eranue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykTypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HabGmronennst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPUIOKCHU I JJIS OTIPEICIICHUS TTOJIOXKEHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYyIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegnoro [Tyru.

O0o01maromee MOBTOPEHUE

Ponb (¢u3uku U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBLHOM U ATUYECKOU cpepax AesiTeTbHOCTH YeIOBEKa, POJib U MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHUHE MUPA, POJIb (PU3UUYECKON TEOPUU B
dbopMuUpOBaHUYU NPE/ICTABICHUN O PU3HUECKON KapTHHE MHUPA, MECTO (PU3UUECKO



KapTUHBI MHUpa B OO0IIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTaBIECHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 11 Kilacce ocymiecTBIsieTCs C
y4ETOM COJEPKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMAaTHKW,
OMOJOTuU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHUEM METOJIOB HAyYHOI'O
MO3HAHUsA: SIBJICHUE, HAay4HbId (akT, runores3a, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AEeHUE, SKCIEPUMEHT, MOJEIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: peEMIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOCKUMHU HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTapHbIX (YHKUMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTpeJIeNICHHE TUIOIIAIU TIOCKUX (puryp u oobéma ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOM MpHUpOAE, KoJjeOaTellbHbIe
JIBUKEHUS B KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOW NPUPOE, JCHCTBHE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAS! CTPYKTYpa TBEPABIX
TEJI, MEXaHNU3MbI 00PAa30BaHUS KPUCTAIUIMUECKON PEIETKH, CTIEKTPAJIbHBIN aHAIH3.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEéMKa 3eMHON MOBEPXHOCTH, NMPECKA3aHUE 3EMIICTPSICEHUN.

Texunonoeua: JTUHUW DIIEKTPOIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
NIEKTPOABUTATENb, WHAYKIIMOHHAS II€4Yb, pajap, paJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIN armapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpenmera «du3ukay Ha YpOBHE CpPEIHETO OOIIEro
oOpa3oBanus (6a30BBI YPOBEHb) JOHKHO OOECTICUNUTH JTOCTHUKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METANIPEIMETHBIX M MPEMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIEC Pe3yJIbTAaThl OCBOCHUS yueOHOTro npeaMera «Pu3nkay JOJKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHWEHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIUPECHUE >KU3HECHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIIECCE peaanu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOMN JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:



1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

MPUHATUE  TPATULUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEIBLHOCTh B MHTEPECAX TPa)KJaHCKOTO
o011iecTBa, y4acTBOBaTh B CaMOYIIpaBJI€HUH B 00pa30BaTEIbHON OpraHu3alluy;

yMEHHUE B3aUMOJIEUCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX QyHKIMSIMU U Ha3HAYCHUEM,;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJOHTEPCKOMN JEATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIaHCKON UICHTUYHOCTH, MATPUOTU3MA,;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTIKCHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHPYSACh Ha MOPAJIILHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B
NEeATENIbHOCTU YUEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucymiero Gu3n4ecKoi HayKe;

5) Tpy/10BOro BOCIIUTAHHS:

UHTEpEC K pazNuyHbIM cepaM MNpoPEeCcCHOHATBHON AESITENIbHOCTH, B TOM
YHUCJIe CBA3AHHBIM ¢ (PU3UKON M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccruu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B O0JIACTH
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa IKOJIOTHIECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHUS LEJIEH YCTOWYNBOTO PAa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHue OmbITa JEATENbHOCTA HKOJOTMYECKOW HalpaBJIEHHOCTH Ha
OCHOBE UMCIOIINXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3HUECKON HAYKH;



OCO3HAHME LEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTh B IpOIECCE
U3Yy4YeHUs (PU3HKHU OCYILECTBIIATH MPOCKTHYIO U UCCIE0BATENBCKYIO IE€SITEIbHOCTh
WHIMBHUIYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble Jiornyeckue NecTBUA:

CaMOCTOATEILHO  (OPMYyJIHpPOBATH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpENENITh IETU JCSITCIbHOCTH, 3a7aBaTh IapaMeTPbl M KPUTCPUU HX
JTOCTHKEHUS;

BBISBJISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B  pacCMaTPHBACMBIX
(U3HYECKUX SIBIICHUSX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C yU4ETOM aHajau3a MMEIONTUXCS
MaTEPHAIIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JICITCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIFTATOB
IEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH PaO0OTYy B YCIOBUSX PEATbHOT0, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTe/bCKue AeCTBUA !

BJI/IeTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMU TOHSITHSIMU M METOJAMHU
bu3IecKol HAYKH;

BJIa/IETh HaBBIKAMHU YUEOHO-HUCCIEAOBATENILCKOM U MPOCKTHOM NEATETbHOCTH
B 00acTH (YU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY ITOHUCKY
METOJIOB pEIICHUs 3a7a4 (PU3UUYECKOTO COJCP)KaHUS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJIQJI€Th BUJAMU JCSATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAllY, TMPEeoOpa3OBaHUI0 M MPUMEHEHUIO B PA3UYHBIX YYEOHBIX
CUTYalUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOCKTOB B 00JaCTH (HU3HKHY;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyaJW3WpOBaTh 3a/audy,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIS TOKAa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS,

AHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHUS 3aJadll  PE3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
JESITETPHOCTH, B TOM YHUCJIC TIPU U3YUEHUU (HU3UKY;

JlaBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;



yMETh TIEPEHOCUTh 3HAHUSA MO0 (U3UKE B MPAKTUYECKYIO OO0JaCTh
KUZHEACATEILHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICU, TIPEJJIaraTh OPUTMHATIBHBIE TTOJAXObI U PEIlICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMHU TOJNyueHUs] MHGOpMAIMU (PU3UUECKOTO COACpKaHUs U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAaMOCTOSATEIIBHO OCYIIECTBISATh TOWCK, aHAJIN3,
CHUCTEMATH3allUI0 W WHTEPIpETalnio WH(QOpMAIMU pa3IudHbIX BUAOB U (HopM
peICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIB30BaTh  CPEACTBA  WH(OPMAIIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3allMOHHBIX
3a/1a4 C COOTI0/IeHHEeM TPeOOBaHUM SPrOHOMHUKHU, TEXHUKH O€30MMaCHOCTH, TUTUCHBI,
pecypcocOepexeHurs, MPaBOBBIX U ITHYECKUX HOPM, HOPM HWH(OPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUYECKOTO COJIEPKAaHUsI B PA3IUYHBIX (opmMarax ¢
y4€TOM HazHa4YeHUs1 HHGOPMAIIMU U 1IEJIEBOM ayIUTOPUHU, BEIOMpPAsi ONTUMAJIbHYIO
dbopMy npencTaBIeHUs U BU3yaTU3aIlIH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOoKaxX (DM3UKHU U BO BHEYPOUHOU JIEITEIIBHOCTH;

pacrio3HaBaTh TPEANOCHIIKM  KOH(MIUKTHBIX CHUTyallud ©W  CMST4YaTh
KOH(JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCHOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAITHLHON
paboTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUN C YUYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YICHA KOJUIEKTUBA,

IPUHUMATh LE€JIM COBMECTHOW  JAEATEIIbBHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKECHUIO: COCTABJIAThH IUIAH JIEHCTBHM,
pacrpenensiTh pojad C YYETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAYECTBO CBOETO BKJIa/Ja U KaXJA0T0 YYaCTHHUKA KOMaH bl B OOLIUIA
PE3yNbTAT MO Pa3paboOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TIPOEKTHI, OLEHWBATh HJIEUM C MO3WLUU HOBU3HHI,
OPUTMHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.



PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIHO OCYIIECTBIISITh MO3HABATENbHYIO NI€ATEILHOCTh B 00J1acTU
(U3MKM W acCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh M (POPMYIHPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSATEJIbHO COCTABJIATH IUIAH PEIICHUsS PAcUYE€THBIX M KAaueCTBEHHBIX
3a/1a4, IUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU Y4eOHOT O MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUPOBAaTH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO JSPYIULIMUA B 00NacTu
(GU3HKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJIEKT:

J1aBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JIE€SITEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BIAJIETh  HaBbIKAMHM  II03HABATEJIbHOM  pediaeKkcuu Kak  OCO3HaHMs
COBEpPIIAEMBIX JEHWCTBHA M MBICIUTEIBHBIX IIPOLECCOB, HMX pPE3YJIbTATOB H
OCHOBAHMU;

UCMOJIb30BaTh NPUEMBI pedekcuu Ui OLEHKU CUTYyalluu, BbIOOpa BEPHOTO
pEelIeHNS,;

YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHU)KCHHIO;

OPUHUMAaTh MOTHBBI M apryMEHTBl JPYTHX IPH aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

OpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBl JPYTUX I[pPH aHAJIU3€ pPE3yJbTATOB
NEeSATENbHOCTH;

IpU3HABATH CBOE MPABO U MPaBO APYIMX Ha OLUIMOKH.

B mpouecce TOCTHKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IIPOrPAMMBI 110
bu3uke A YpPOBHSA CcpeaHEro oOmero oOpa3oBaHHS Yy OOyYarOIIUXCS
COBEPIIEHCTBYETCS YMOLIMOHAJIbHBIN UHTEIJIEKT, IIpeANOoIararoIi
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBHOE
COCTOSIHME, BUCTh HANpaBICHUS Pa3BUTUSI COOCTBEHHON 3MOIMOHAIBHOU CEpBI,
OBITh YBEpEHHBIM B ce0e;

CaMOpPETYyJIMPOBaHMs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE HPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIHOCOOHOCTh aJanTHPOBAaThCA K
SMOLIMOHAJILHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEN MOTHUBALWU, BKIIIOYAIOIICH CTPEMJICHUE K JOCTHIKEHUIO LICIU U
yCIlexXy, ONTHMH3M, WUHULMATUBHOCTb, YMEHHE JEHUCTBOBATH MCXOIs U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
ApYruX, YYUTBIBaTH €ro NpPH OCYUIECTBICHUU OOIICHHs, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 11 kiacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAFOIIMXCS YMCHUM:

JEMOHCTPUPOBATh HA MPUMEPAX pOJb U MECTO (PU3UKK B (HOPMHUPOBAHHUH
COBPEMCHHOW HAyYHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMCHHON TEXHUKU H
TEXHOJIOTUH, B TMPAKTUYCCKON JCSATCIBHOCTH JIIOJCH, IICIIOCTHOCTh W €IUHCTBO
(du3HUeCKOl KapTUHBI MHUPA;

YUUTHIBAaTh TPaHUIIBl TMPUMEHEHUS U3YYCHHBIX (PU3MYECKUX MOJIeTeH:
TOYCUHBIN AIEKTPUUYCCKHUM 3apsi, JIyd CBETa, TOUCUHBINM MCTOYHUK CBETA, si/epHas
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siApa TMPH PEIICHUH (HU3NUSCKUX
3a/1ad4;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH M KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuToB, SJIEKTPOMarHUTHAs WHAYKIMS, JCHCTBHE MAarHUTHOTO TIOJs Ha
IIPOBOJIHUK C TOKOM M JBIDKYIIMHCS 3apsji, DJIEKTPOMAarHUTHBIC KOJeOaHUS U
BOJIHBI, TPSMOJIMHEHHOE pAaCIpOCTPAaHEHHE CBETa, OTPaKCHHUE, IPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3p ekt (pororddekT), cBeTOBOE NaBlicHNE, BOZHUKHOBCHHE
JUHENYATOrO0 CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs

PaIHOAKTUBHOCTb;
ONMUCHIBATh U3YUYEHHBIE CBOMCTBA BeIlIECTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIAs CHlia, padoTa TOKa,
WHAYKIMS MarHuTHOrO mojs, cuia Ammnepa, cuna JlopeHmna, WHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUYECKOTO M MArHUTHOIO IIOJIEW, MEPHOJ MU YacToTa
KojiebaHuil B KOJeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B IMpolecce
rapMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoJieOaHui, (OKyCHOE pacCTOsiHHE U



ONTHYECKAs] CWJIA JIMH3BI, TPU ONHCAHWH TPABWILHO TPAKTOBATh (HU3HUCCKUI
CMBICIT HCIIONB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMS W CIAMHHIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOININE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

ONKCHIBATh HW3Y4YCHHBIC KBAaHTOBBIC SIBICHHWS H MPOIECCCHI, HCIOIB3YS
(¢u3HUeCKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, SHEPTUs CBSI3H
ATOMHBIX SIJEpP, TPU OINMCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
WCITOJIb3YeMbBIX BEIIMYMH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIEI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYI0 BEIWYMHY C JPYTUMH BEJIUYHHAMM,
BBIUUCTISTH 3HAUCHHUE (DHU3UICCKON BEIIMUNHEI;

aHAM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JICKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJUHEHHOT0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODiHIITEHHA mis PorodddekxTa,
3aKOH COXPAaHCHHS DHEPIUH, 3aKOH COXPAHCHHS WMMITYJbCa, 3aKOH COXPaHCHHSI
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHS MacCOBOI'O YHCIA, TOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MPU 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIpAXKEHWE U YCIOBUA (TpaHMIlBl, 00JIACTH)
IPUMEHUMOCTH;

OTIpEeIeNISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI IPOBOTHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[]aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHI MO HCCIEIOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX U KOCBEHHBIX H3MEPEHUU: TPH 3TOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUSs, IPOBOJAUTD OMBIT U (OPMYIHPOBATH
BBIBO/JIBI;

OCYIIECTBIISITh MPSMbBIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCIIOIH30BAHUEM MPSMBIX
U3MEpPEHU: TPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3UYECKUX BEIMYMH B BUAEC TaOMUIl U TpaduKOB,
JIeaTh BBIBOIBI IO pe3yIbTaTaM UCCIIECIOBAHMS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TPOSKTHOU
JESTENHHOCTH C WCIIOh30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB U JTaOOPATOPHOTO
000pyI0BaHMS;



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3MYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJU3a YCIOBUA 3aJa4u
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ PEIIeHHs, TPOBOAUTH PacdE€Thl M OLEHUBATH PEATBbHOCTH
MOJIYYeHHOI'0 3HAYCHUS (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCII0JIb30BaTh IPU PEIICHNN Y4eOHbIX 3a]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALUU U TPEACTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQPOpPMalUK, TMOJYYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIYyHaeMYI0 HH(POPMALIHIO;

OOBSACHATh MPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KHU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO0 MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUA 1O (PU3UKE B IOBCETHEBHON KU3HU JIsI
obOecnieyeHus: O€30MACHOCTH MpH OOpalleHUuH ¢ NpuOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKpY’KaloIllel cpefe;

paboTaTh B TpyNIe C BBINOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbl, PaLUOHATIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE paccMaTpUBaeMOM IPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

KoauvecTBo yacos JJIeKTPOHHbIE
Ne | HaummeHoBaHHe
(ungposbie)
n/ | pasgeroBuTeM | Bcer | Kourpoabn | IIpakruueck
oOpa3oBaTeJibHbIE
I MporpaMMabl 0 ble padoThI e padoThbl
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
MaruutHO€E
bubmuoreka [JOK
ToJIE.
1.1 11 1 3 https://m.edsoo.ru/7f41c
ONEKTPOMarHuT 97¢
Hasi UHIYKLHS -
Hroro no paszneny 11

Paznea 2. KOJIEBAHUSA U BOJIHbBI



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

Mexannueckue

" bubnuoreka [IOK
2.1 9 https://m.edsoo.ru/7f41c
DJIEKTPOMAarHUTH 97¢
ple KOJICOaHUs _
Mexannueckue
bu6mmorexa [{OK
H
2.2 5 1 https://m.edsoo.ru/7f41c
DJIEKTPOMArHUTH
97c
bIC BOJIHBI
bu6mmoreka [{OK
2.3 Onrtuka 10 https://m.edsoo.ru/7f41c
97c
Hroro no pazgeny 24

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI
CIIEIHAIbHOM bu6moreka [IOK
3.1 TEOpUHn 4 1 https://m.edsoo.ru/7f41c
OTHOCHTEJILHOCT 97c
158
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
ONeMEeHThI bu6moreka [IOK
4.1 KBaHTOBOU 6 https://m.edsoo.ru/7f41c
OIITHKH 97¢
bu6mmoreka [JOK
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/7f41c
97c
bu6mmoreka [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c
97c
Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

ONeMEHThI bu6mmoreka [JOK
5.1 aCTPOHOMMHU U 7 1 https://m.edsoo.ru/7f41c
acTpoU3UKI 97c
Hroro mo pazneny 7
Pa3znen 6. OGOBIHIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
00600
6.1 OPHATotee 4 https://m.edsoo.ru/7f41c
MMOBTOpPEHUE
97c
Hroro mo pazneny 4
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Ne
n/

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpoJs
HbIE
padoTsbI

IIpakTHye
CKHe
padoThI

Jara
u3yue
HUSA

DJIEeKTPOHHbIE
nugposbie
o0pa3zoBaTe/ibHbI
e pecypchbl

ITocTostHHBIE
MAarHuThl U UX
B3aUMOJICHCTBU
e. MarauTtHoe
noJie. Bexkrop
MarauTHOM
WH]TYKITUH.
JInaumn
MarauTHOM

WHIYKIINU

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c9778

MaruanTtHoe
moJje
MIPOBO/THHUKA C
TOKOM. OTIBIT
Opcrena.
Bsaumoneiicts
ne
MPOBOTHUKOB C
TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff
0c98fe

JlaGopaTopHas
pabota
«3yuenue
MarHuTHOTO
TIOJISI KaTYIIKH
C TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c98fe

JeiicTBue
MarHuTHOTO
OJIs Ha
MIPOBOJTHHK C
tokoMm. Cuiia
Awmriepa.
JlaGopatopHas
pabota
«HccnenoBanue
JENCTBUSA
MIOCTOSTHHOTO
MarHuTa Ha
pamKy ¢
TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c9ac0
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https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

[elictBue
MarHuTHOTO
OJIsI Ha
JBUKYITYIOCS
3apsHKESHHYIO
gactuiy. Cua
Jlopenua.
PaGora cuibt
Jlopenua

bubmuoreka [IOK
https://m.edsoo.ru/ff
0c9df4

DneKTpoMarHu
THasT WHTYKITHSL.
[Totok BekTOpa
MarauTHOM
WHIYKIINH.
2J1C
WHIYKIIHH.
3aKkoH
AIEKTPOMATrHUT
HOW MHAYKIINU
®dapanes

JlabGopaTopHas
pabota
«HccaenoBanue
SBJICHUS
AIEKTPOMArHUT
HOW MHAYKIIUW»

bu6moreka [IOK
https://m.edsoo.ru/ff
0cals0

NuaykTuBHOCT
b. SIBneHUE
CaMOMH/TyKIIHH.
SC
CaMOMH/TyKIIHH.
OHeprus
MarHuTHOTO
TIOJISI KaTYIIKH
C TOKOM.
OnexTpoMarHu
THOE T10JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff
0ca600

Texauueckue
YCTPOMCTBA U
HX
NIPUMEHEHHUE:
MOCTOSIHHBIE
MarHuTEHI,
AIEKTPOMArHUT
BI,



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

3JIEKTPOIBUTAT
ellb,
YCKOPUTEIIH
3JIEMEHTaPHBIX
4acTHL,
VMHJYKIMOHHAas
1eypb

10

O06o0marommi
YPOK
«MaruuTtHoe
ToJIe.
DneKTpoMarHu
THasA
HHIYKLISD)

bubmmoreka [{OK
https://m.edsoo.ru/ff
Ocab82

11

KontponbHas
pabora 1o Teme
«MarnuTtHoe
ToJie.
DneKTpoMarHu
THast

WHTYKITUS

bu6moreka [IOK
https://m.edsoo.ru/ff
Ocad58

12

CBoOogubie
MEXaHUIECKHE
KoJIeOaHus.
l"apmonunuecku
€ KojeOaHusl.
YpaBHeHue
rapMOHHYECKHX
KOJIeOaHuii.
[IpeBpamienue
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocaf06

13

JlaGopaTopHas
pabota
«HccnenoBanue
3aBHCUMOCTH
MepHOJIa MaJTbIX
KoJnebaHuit
rpy3a Ha HUTH
OT JUTMHBI HUTU
Y MaccChl Tpy3a»

14

KoaebarenbHbl
U KOHTYP.
CB0OOIHBIE
ANEKTPOMATrHUT

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

HBIE KOJIeOaHus
B HICAIHLHOM
K0JIe0aTeIbHOM
KOHTYpE.
Amnanorus
MEXTY
MEXaHUYECKUM
U "
AIEKTPOMATrHHUT
HBIMH
KoJIeOaHUSIMU

15

dopmyna
TomcoHa.
3aKkoH
COXpaHEHUS
SHEPTUH B
HealbHOM
KoJe0aTeIbHOM
KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff
0ch9c4

16

[IpencraBnenue
0 3aTyXaloINuX
KOJICOaHMIX.
Brinyxnennsie
MEXaHUUECKHE
KoJIeOaHusl.
Pe3onanc.
Brinyxennsie
AIEKTPOMArHUT
HBIE KOJIeOaHUs

bu6moreka [IOK
https://m.edsoo.ru/ff
Ocbb86

17

[TepemenubId
TOK.
CunycounanbH
BIA
TIEPEMEHHBIA
TOK. MOIIIHOCTh
IIEPEMEHHOTO
TOKa.
AmnuryzaHoe
u
JIEUCTBYIOLIEE
3HAUYEHHE CHJIbI
TOKA U
HaIpsKEHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocbd34

18

Tpancdopmaro
p.



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

IIpoussoactso,
nepeaayda u
norpediaeHue
3IEKTPUYECKON
SHEPIUu

19

YerpoiicTBo 1
MPAaKTUYECKOE
MIPUMEHEHHE
BIEKTPUYECKOT
0 3BOHKa,
reseparopa
MIEPEMEHHOTO
TOKA, TUHHAKN
3JIEKTpoIepeia
q

bubmmoreka [{OK
https://m.edsoo.ru/ff
0cc324

20

OKOJIOTHYECKIE
PHUCKH TIpH
MIPOU3BO/ICTBE
AIEKTPOIHEPTH
u. Kynetypa
HCIIOJIL30BaHUS
ANEKTPOIHEPTH
H B
HOBCEIHEBHOU
JKU3HU

21

MexaHnnueckue
BOJIHBI,
YCIIOBHS
pacnpoCcTpaHeH
us. [lepuon.
CxkopocTb
pacnpocTpaHeH
vs U JUIMHA
BOJIHBI.
Ilontepeunsie u
MPOI0JbHBIE
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff
Occab4

22

3Byk. CKOpOCTb
3ByKa.
I'pomkocTh
3ByKa. Breicora
ToHa. TemOp
3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
OcccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

23

DNeKTpOMarHu
THBIE BOJIHBI,
HMX CBOMCTBA U
CKOpOCTb.
Ikana
AIEKTPOMArHHUT
HBIX BOJIH

bubnuoreka [IOK
https://m.edsoo.ru/ff
Occfe0

24

[TpunIUIIBEI
paarocCBsI3U U
TEJIEBUJICHUS.
PazButne
CPEICTB CBSI3H.
Pagnonokanms

25

KontponbHas
pabota
«Konebanus u
BOJIHBI»

bubmmoreka [{OK
https://m.edsoo.ru/ff
Occ6f8

26

[IpssMonHENHO
e
pacrnpocTpaHeH
W€ CBETa B
OJHOPOTHOM
cpene.
Toueunsit
HUCTOYHHUK
ceeta. JIyu
cBeTa

bu6moreka [IOK
https://m.edsoo.ru/ff
0cd350

27

Otpaxenue
cBeTa. 3aKOHBI
OTpaXKeHUS
CBeTa.
ITocTtpoenue
n300pakeHUH B
IJIOCKOM
3epkane

bubmuoreka [JOK
https://m.edsoo.ru/ff
0cd4e0

28

[Ipenomiienue
ceera. [lonHoe
BHYTpPEHHEE
OTpaXXCHHUE.
[IpenensHbId
yTOJI IIOJIHOTO
BHYTPEHHETO
OTpaXXECHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocd716



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

29

JIaGopatopHas
pabota
«M3mepenue
MoKa3aTess
MPETOMIICHUS
CTEKJIa»

bubmuoreka [IOK
https://m.edsoo.ru/ff
Ocd67a

30

JIMH3EIL
IToctpoenue
M300paxeHU B
JIMH3E.
dopmyna
TOHKOM JIMH3EI.
VBenuuenue
JIMH3BI

bubmmoreka [{OK
https://m.edsoo.ru/ff
Ocddle

31

JlaGoparopHas
pabota
«HccaenoBanue
CBOICTB
n300pakeHH B
JUH3aX»

32

Hucnepcus
CBeTa.
CroxxHbIN
cocTaB 0eyoro
ceeta. LIBerT.
JlaGopaTopHas
pabota
«HaoOmronenue
JTUCTIEPCHH
CBETa»

33

Hutepdepenim
s CBeTA.
Judpakums
CBeTa.
JudpakunonHa
s peléTKa

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oced22

34

[Tonepeunocts
CBETOBBIX BOJIH.
[Monmapusanus
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocf02e

35

Onrtuueckue
npubOpsl U
YCTPOMCTBA U
YCIOBUS UX



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

0€e30I1aCHOTO
HpI/IMeHeHI/IH

36

I'panuubr
MIPUMEHUMOCTHU
KJIaCCUYECKOU
MCXaHUKH.
[Toctynatsl
CIICLIHAIIBHON
TEOpUHU
OTHOCHTEIBHOC
TH

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0cf862

37

OTHOCHUTENLHOC
Tb
OJTHOBPEMEHHO
CTH.
3amemenne
BPEMEHU U
COKpaIieHne
JUIHEI

bubmmoreka [{OK
https://m.edsoo.ru/ff
Ocfa42

38

DHeprus u
UMITYJIbC
PENSATUBUCTCKO
U YaCTHUIILL.
CBs13b Maccel ¢
SHEprueu u
HUMITYJIECOM.
DHeprus NoKost

bu6moreka [IOK
https://m.edsoo.ru/ff
Ocfc68

39

KonTposbHas
pabota
«OnTuka.
OCHOBEI
CHelHaIbHOI
TEOPHUH
OTHOCHTEIBHOC
TH

bubmuoreka [JOK
https://m.edsoo.ru/ff
0cf6f0

40

DOTOHBI.
dopmyiia
[lnanka.
OHeprus u
HMITYJIbC
¢dboToHa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocfel6

41

OTtkpbITHE U
HCCIIeIOBaHHE
doTorddekra.

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Ocffc4



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

OnpeiTel A. T
CroneroBa

42

3aKOHBI
doTorddekra.
YpaBHeHue
DWHIIITEWHA
TSt
doTorddekra.
«Kpacnas
T'PaHUIIA»
dboTtorddexra

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0d015e

43

JaBnenue
cBeta. OIBITH
II. H.
JleOenena.
XuMudeckoe
JIEVICTBHE CBETA

bubmmoreka [{OK
https://m.edsoo.ru/ff
0d04a6

44

Texuudeckue
YCTpOMCTBA U
MIPaKTUYECKOe
MIPUMEHEHHE:
(hoTOdNIEMEHT,
(dhoTomaTumK,
COJIHEYHAs
Oarapes,
CBETO/IUO]

45

Pemrenue 3agau
110 TEME
«DIIEMEHTHI
KBaHTOBOM
OITHKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d0302

46

Monens atoma
ToMcoHa.
OnEBITHI
Pezepdopna mo
paccestHuo o-
YaCTHII.
IInanerapnas
MOJIe]Ib aTOMa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d091a

47

ITocrynatel
bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0dOafa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

48

N3znyuenue u
MOTJIOIIEHHE
¢doToHOB TIpU
nepexoye
aToMa C 0JIHOTO
YPOBHS
SHEPTUU Ha
npyroi. Buast
CIIEKTPOB

bubmuoreka [IOK
https://m.edsoo.ru/ff
0dOafa

49

Bonnossre
CBOMCTBA
gacTull. BogHEI
ne bpowis.
Kopnyckyusipa
0-BOJTHOBOW
JTyaJn3M.
CrnoHTa"HHOE U
BBIHY)KJIEHHOE
U3JTy4YEHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff
0dOca8

50

OTkpbITHE
PaanoaKTUBHOC
TH. ONBITHI
Pezepdopna mo
OTIpeIeNICHUIO
cocTaBa
pPavoaKTUBHOT
0 U3JIy4eHUs

bu6moreka [IOK
https://m.edsoo.ru/ff
0dofd2

51

CaomucTBa
anbda-, 6era-,
ramma-
W3IIy4YEHHUS.
Bnusuue
paMOaKTUBHOC
TH Ha KHUBEIC
OpPraHu3Mbl

52

OtkpsiTHE
MPOTOHA U
HEUTpOHA.
H3oTtomsl.
Anbda-pacnan.
ONEeKTPOHHBIN
Y TIO3UTPOHHBIN
Oera-pacmaj.
l'amma-
U3ITy4YeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

53

OHeprus cBs3U
HYKJIOHOB B
sape. SnepHeie
peakuuu.
SAnepHbn
peaxTop.
[TpoGnemsr,
MIEPCIIEKTUBBI,
JKOJIOTHUYECKHE
ACIIEKThI
SIIEPHON
SHEPreTHKU

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0d1356

54

DnemMeHTapHbIe
YaCTHIIBI.
OTtkpeiTHE
MO3UTPOHA.
MerTop1
HaOJIIOAEHUS U
perucTpamun
AJIEMEHTAPHBIX
YacTHIL.
Kpyrnasrit cton
«DyHnameHTan
bHbIE
B3aMOJIEUCTBU
s1. EquacTBO
buzmIecKon’
KapTHUHBI MUPa»

bu6moreka [IOK
https://m.edsoo.ru/ff
0d0e38

55

Bun 3sé3nnoro
HeoOa.
Co3zBe3aus,
SIPKUE 3BE3/IBI,
IUIAHETHI, HX
BUJIMMOE
JIBIDKCHHE.
ComaHeuHas
cHcTeMa

56

Comnnre.
CoaHeuHas
AKTHUBHOCTb.
Hctounuk
SHEPTUU
ConHIa u 3B€31,

57

3BE3 OB, HX
OCHOBHBIE



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

XapaKTePUCTHK
H. 3BE3BI
TJIaBHOW
IOCJICAOBATEIb
HOCTH.
Bnyrpennee
CTpPOCHHE
3BE3/I.
CoBpeMeHHbIe
MpeACTaBICHUS
o
MIPOUCXOKICHH
U ¥ 3BOJIIOIUN
CoJHIa u 3BE€31

58

Mneunsin [1yTs
— Hama
T'amaxTuka.
Ilonoxenue u
JBYKECHUE
ComHia B
T'amaxTuke.
TlamakTuku.
Yepubie apipbl
B sipax
raJlakKTHUK

59

Bcenennas.
Paz0eranune
raJlakTHUK.
Teopus
Bospmoro
B3phIBa.
PenukroBoe
W3IIy4YEeHHE.
MertaranakTuka

60

Hepemennsie
MpoOIeMbl
aCTPOHOMHUHU

61

KoHnTtponsHas
pabota
«DNEeMEHTBI
ACTPOHOMHHU U
acTpoUZUKI»

62

O06o0maromuit
ypok. Ponb




¢bu3uKu u
aCTPOHOMUH B
9KOHOMHUYECKO
i,
TEXHOJOTHYECK
oM,
COLIMAJIbHOM U
3TUYECKOM
cdepax
JIeATeIIbHOCTH
YyejoBeKa

63

O6006maromuit
ypok. Posb u
MecTOo (pU3MKU
U aCTPOHOMHUU
B COBPEMEHHOM
Hay4HOU
KapTUHE MHUpa

64

O6o0maromuii
ypok. Poiib
dbuzmdeckoin
TEOpUHU B
hopmupoBaHUHN
MpeJICTaBICHUN
0 ¢u3znuecKou
KapTUHE MHUpa

65

O6o0maromuii
ypok. Mecto
dbuzmdeckon
KapTUHBI MUpa
B 0011eM pAy
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MpeJICTaBICHUI
0 MpUpoIe

66

PesepBHbIi
YPOK.
MaruutHO€E
ToJIE.
OnexTpoMarau
THasl UHAYKIUS

67

PezepBHbIi
ypok. OnTuka.




OCHOBBI
crernuaIbHOM
TEOpUHU
OTHOCHUTEIBHOC
TH

68

Pe3epublii
YPOK.
KBanToBas
¢busmnka.
ONeMEeHTEI
aCTPOHOMUU U
acTpo(u3UKI

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0d1784

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Uapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIBI AJ151 YUUTEJA
1. PabGouas nporpamma
2. lleppimikun A. B. @usuka 11 knacc. YueOHUK 17151 00111€00pa30BaTEeIbHBIX
yupexaenuid. M.: [Ipocsemenue. 2019
3. TemaTtrueckrue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE PaboThI 0 usuke. 11 kmace

/0. U. T'pomriesa. - M.: U3natennbctBo "Ok3amen", 2012

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. Enunas xomiekius nudpoBeIX 00pa30BaTeNIbHBIX PECypcoB - Pexum qocTymna:
http://school-collection.edu.ru/

2. OTkpsiTas ¢puszuka - Pexxum gocryma:
https://physics.ru/courses/op25partl/content/content.html

3. DiexTpoHHbBIE YyU4eOHUKH 10 Pusnke - Pexxum noctyna: http://www.fizika.ru/
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