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Hannast pabouasi mporpamma ydeOHoro mpenmera «®@usuka» mis 11 kmacca paspaboraHa B
COOTBETCTBHH C:
1.denepanbHbIM rOCyIapCTBEHHBIM 00Pa30BaTENbHBIM CTaHIAPTOM CPEIHEr0  OO0IIEro oOpa3oBaHHA
/MunHucTepcTBO 00pasoBanus W Hayku Poccuiickoit ®enepanuu. — M.: IlpocBemenue — 2011. -
(CtanzmapTsl BTOPOro MOKOJIEHHUS);
2.DenepanpHON pabodeit mporpaMMmoi cpemHero oomero oopazoanus. ®usuka (mrst 10-11 kimaccos
o0pa3oBaTenbHBIX Opranu3anuii) — Mocksa, 2023;
2. OcHOBHOH 0Opa3oBaTelIbHONW TporpamMmon cpemnero odmero obOpaszoBanus MBOY «PomnukoBckas
mKona-rumMHasms» Cumdepomnonsckoro paiiona Pecryonuku Kpbim;
3. YueOnukoM «®Pusuka 11» Mskumes ['.41., byxosues b.b.-M: «IIpocsemenne», 2023;
5. [MonoxxeHnneMm 0 TMoOpsAKE Pa3paOOTKH M YTBEPXKIEHUS pabOodMX MpOTpamm, MPOTrpaMM SIEKTUBHBIX
KypPCOB, ITPOrpaMM BHEYPOUYHOM JEATEILHOCTH M JOMOJHUTEIBHOr0 oopasosanus (PI'OC 2021).
Cpoxk peanu3zanuu nporpammsl — 2023-2024 yueOHbIii TO1I.

HOACHUMTEJIBHASA 3AIINCKA

[Tporpamma no ¢usrke 6a30BOro ypoBHsI Ha ypOBHE CpeIHEro o01ero oopazoBanus pazpaboraHa
Ha OCHOBE II0JIOKEHUH U TpeOOBaHUI K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBl,
npencrasieHHbix B ®I'OC COO, a taxxke ¢ yuérom ¢enepanbHoi pabodeil mporpaMmbl BOCIUTAHUS U
KOHUENIMN IHpenojaBaHus ydyeOHoro mnpenmera «®Puszuka» B 00pa30BaTEIbHBIX OpraHU3ALMIX
Poccuiickoit @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBI.

Copepxanue mporpaMmbl 1Mo (pu3MKe HampaBiIeHO Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOMN
KapTUHbI MHpa oOywaromuxcsd 11 kiacca npu oOyueHuM uXx (u3Mke Ha 0a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusim GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METallpeIMETHBIM pe3yJibTaTaM OOy4eHHus, a TakKke
YYUTBIBAET HEOOXOAMMOCTh pPEANM3AlNN MEXIPEJAMETHBIX CBS3eH (HU3UKK C €CTECTBEHHO-HAYYHBIMU
yueOHbIMU IIpeMeTaMu. B Hell onpenensioTcss OCHOBHbIE LENIM M3y4eHHs (PU3MKHU Ha YPOBHE CPEIIHETO
oOmiero oOpa3oBaHMsl, IUIAHUPYEMbIE pe3yJNbTaTbl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE,
MeTarnpeIMeTHbIE, IpeMeTHbIE (Ha 6a30BOM YPOBHE).

[IporpaMmma 1o (u3MKE BKIIOYAET:IUIAHUPYEMbIE pE3yJlbTaThl OCBOEHMS Kypca (U3MKKM Ha
0a30BOM ypOBHE, B TOM UHUCIIE TIPEAMETHBIE pPe3yJIbTaThl; COAEpKaHUe yueOHoro npeaMera «dusnkay.

[IporpamMma 1o ¢u3nkKe MOXKET OBITh HCIIOJIb30BAHA YUYMTEISIMU KaK OCHOBA JUISl COCTaBJICHUS
cBoux paboumx mnporpamM. Ilpu paspaboTke paboueil mporpaMMmMbl B TEMaTHUYECKOM IJIAHUPOBAHUU
JOJKHBI OBITh yYTE€Hbl BO3MOKHOCTH HCIOJIb30BaHUS 3JIEKTPOHHBIX (LMQPPOBBIX) 00pa30BaTEIbHBIX
pecypcoB, SBISIOIIUXCS  y4eOHO-METOJUUECKUMH MaTepualaMd  (MYyJbTUMEIUMHbBIE HPOTPaMMBI,
ANEKTPOHHBIE YUEOHUKU U 3aJJaYHUKH, dJIEKTPOHHbIE OMOINOTEKH, BUPTyallbHbIE 1a0OpaTOPUU, UTPOBBIE
IPOrpaMMbl, KOJUIEKIIMH LH(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMH IHJIAKTHUYECKUE
BO3MOXHOCTH MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, COJEpKAaHNE KOTOPBIX COOTBETCTBYET
3aKOHOJATEILCTBY 00 00pa3oBaHUU.

[Iporpamma 1o (u3uKe He CKOBBIBAET TBOPYECKYI0 WHMUIIMATUBY YUYHUTENEH M IMPEAOCTaBIISIET
BO3MOKHOCTh JUIsl peasTu3alliy pa3InyHbIX METOAMYECKUX MOJXO0/0B K OpraHu3anuu oOydeHus: Gpusuke
IIPH YCJIOBUHU COXPAHEHHUs1 00s3aTeIbHON YacTH CO/Iep KaHUs Kypca.

dusnka Kak Hayka o Hambojee OOLIMX 3aKOHAX MPUPOABI, BBHICTyHas B KauyecTBe Yy4eOHOTro
mpeiMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHHM 00 OKpYXKarolleM MHUpeE.
HIkonpHBIH Kypc (UM3MKH — CHCTEMOOOPa3yIOLIMH JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB,
MTOCKOJIbKY (hM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUMN, N3y4yaeMbIX XUMUEH, OMOIOTHEH,
¢uznveckoii reorpadueil u acrponomueit. Mcrnonp3oBaHue U akTUBHOE IPUMEHEHHE (PU3MUECKUX 3HAHHH
OTlpesieNisieT XapakTep M pa3BUTHE DPA3HOOOpPA3HBIX TEXHOJOTMM B cdepe SHEpreTHKH, TPaHCHOopTa,
OCBOEHHUSI KOCMOCA, ITOJIyYEHHs HOBBIX MAaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHM U JApyrux. M3ydenue
(bU3UKM BHOCUT OCHOBHOH BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroIuXcs,
B (opMupoBaHME YMEHHI NPUMEHSTb HAayYHBIH METOJ| MO3HAHUS MpPHU BBHINOJHEHUH UMH Yy4eOHBIX
HUCCIIEJOBAHUN.
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B ocHOBYy kypca (u3WKU [Isi YpOBHS CpeAHEro oO0Imiero oOpa3oBaHUs IOJIOKEH psll HIEH,
KOTOPbIE MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEHM KypcC SBISETCS JOTMYECKH 3aBEPLIEHHBIM, OH COJEPIKUT
MaTepual U3 BCEX pa3lesioB (U3UKH, BKIHOYACT KaK BOIPOCHI KIACCUYECKOH, Tak U COBPEMEHHOH
busuKy.

Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuan Kypca GU3MKU 00beIUHEH BOKPYT (pu3HuecKux
Teopuii. Benymmm B Kypce sBisieTcst popMupoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pHH,
BEIIECTBE U I0JIE.

Hoesa cymanumapuzayuu. EE peannsanusi npennosiaraeT HCIOIb30BaHUE I'yMaHUTApHOIO IOTEHLIMAJA
¢u3nyeckoil HayKu, OCMBICICHHE CBSA3M pPa3BUTHS (U3MKM € pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMHU M 3KOJIOTUYECKUMHU IpoOIeMaMu.

Hoesn npuxnaonou nanpaenennocmu. Kypc (QU3MKU mIpeanosaraeT 3HaKOMCTBO C IIHPOKUM KpyroM
TEXHUYECKUX U TEXHOJOTHUYECKUX MPUI0KEHUN U3YUCHHBIX TEOPUI 1 3aKOHOB.

Hoes skonocusayuu peamu3yercss IMOCPEACTBOM BBEACHUS 3JEMEHTOB COJCPXKAHHUSA, IOCBSILIEHHBIX
HKOJIOTUYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHM, a
TaKkXke 00CYXJIeHHsI NMpoOJIeM pPalMOHAIBHOTO MPUPOAONOIb30BaHUS M SKOJIOTMYECKOH OE30IMacHOCTH.
CTep)XKHEBBIMH DJIEMEHTAMH Kypca (HU3UKM Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHS SIBIISIOTCS
¢usnueckue teopuu (GpopMUpOBaHHE MPEACTABIECHUN O CTPYKType MOCTpOeHHs (U3UYECKO Teopuw,
poiu (GyHIAMEHTAIBHBIX 3aKOHOB M IIPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPaHUIIAX
IPUMEHUMOCTH TEOPH, JJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U IIPOLIECCOB).
CucreMHO-eSTeIbHOCTHBIN TOJX0/] B Kypce (PU3MKHU peaau3yeTcs MpexJie BCero 3a cYET opraHu3aluu
HKCHEPUMEHTAIbHON JeATeNbHOCTH oOyvarommxcs. Jlnsg Ga3zoBoro ypoBHA Kypca (U3MKH — 3TO
WCIIOJb30BAHNE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOpaTOpPHBIX padoT,
KOTOpbIE B Iporpamme no ¢u3uke oObeAMHEHBl B OOIIMH CIIUCOK YYEHHMUYECKUX MPAKTUUYECKUX PadoT.
Brienenne B yka3aHHOM NepevHE JIADOPATOPHBIX pabOT, MPOBOIUMBIX Ui KOHTPOJIS M OLCHKH,
OCYILECTBIISICTCS YUYaCTHUKaMU 00pa3oBaTeNbHOIO Mpoliecca NCX0/s U3 0COOEHHOCTEH MIaHUPOBAaHUS U
ocHauleHus: kabuHera ¢usuku. Ilpu sToM obecrneumBaeTcss OBJAJEHHE OOYYAIOIIMMUCS YMEHUSIMU
MIPOBOJIUTh KOCBEHHbIE M3MEPEHUs], UCCIIEeIOBaHUS 3aBUCUMOCTEN (PU3MUECKUX BETUYMH U TMOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEITIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yaeiseTcs pelIeHHIO PAacYETHBIX M KayecTBEHHBIX 3aaay. Ilpu stom s
pacu€THBIX 3aja4 MPUOPUTETOM SBISIOTCA 3aJaud € SBHO 3aJaHHOM (DU3MYECKON MOJEIblo,
MO3BOJISAIOIINE MPUMEHSATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, Tak U
WHTETPUPYS 3HAHUS U3 PA3HBIX pa3iesoB. s KadeCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCS 3a/1aHUS Ha
O0bsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHMH M MPOLECCOB B OKpY’KaloOIIeW >KU3HHU, Tpelyrolue
BbIOOpA (pU3MUECKON MOJIENH JUIsl CUTyallM IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO k MarepuanbHO-TEXHHUUYECKOMY OOECIEeUCHHIO
yueOHOro npotiecca 6a30BbIi ypoBEeHb Kypca (GU3UKH HAa YPOBHE CPEAHEro o0Iiero o0pa3oBaHus J0JKEH
M3y4YaThCsl B YCIIOBHSX MPEIMETHOTO KaOWHeTa (PM3WKH WIIM B yCIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB E€CTeCTBEHHO-HAy4YHOro LHMKIa. B kabuHere QU3MKH JOMKHO OBITH HEOOXOIMMOE
nabopaTtopHoe 000OpyAOBaHME JUIsl BBINOJIHEHHS YKa3aHHBIX B IMpOrpaMMe Mo (pU3MKE YUEHHUYECKUX
MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/I0BaHHUE.

JleMoHCTpanimoOHHOE 000pyAOBaHNE (POPMHUPYETCS B COOTBETCTBUH C NMPHHIIIIOM MUHUMAJIBLHON
JOCTaTOYHOCTH U 00ECHEeuMBaeT MOCTAHOBKY MEPEUMCICHHBIX B IpOrpaMme MO (U3MKE KITFOUEBBIX
JEMOHCTpAlMiA ISl WMCCIEJOBAaHUS HM3Y4YaeMbIX SIBJICGHHH W TIPOIECCOB, OMIMPHUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX IIPUMEHEHUH.

JlaboparopHoe o0opyAOBaHHE ISl YYEHHYECKHX MpaKTUYeCKUX paboT (opmupyercs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M OOecreuMBaeTcs B pacuyére OAHOI0 KOMIUIEKTa Ha JBYX OOYyYaroIIuXcs.
Temarnueckue KOMIUIEKTHI JaOOPAaTOPHOrO 000PYAOBAHUS TOJKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTENIBHBIX CHCTEM B
BHJI€ TU(PPOBBIX TA0OOPATOPHIA.

OCHOBHBIMH 1IENISIMU U3Y4YEHUs (PU3UKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:
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(dbopMHpoBaHKE UHTEpECA M CTPEMIICHUsI 00yUYalOMIMUXCsl K HAyYHOMY M3YYEHHUIO MPUPObI, pa3BUTHE UX
MHTEJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH; pa3BUTHE TPEICTABICHUI O HAyYHOM METOJE
MO3HaHUA ¥ (POPMUPOBAHHUE UCCIIEAOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa HM3Y4YEHHs OCHOB CTPOCHHSI MaTepHd |
(yHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHUEe YMEHUH OOBSCHATH SBICHHA C MCHOJB30BAaHMEM (HU3MYECKUX 3HAHUHM M HAy4YHBIX
JI0Ka3aTeNbCTB;
(dbopMupoBaHUE TPEICTABICHUI O POIM (U3MKU AJIS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHUM.

JlocTrkeHue 3TUX Lesiell o0ecrieunBaeTCsl peleHHeM CIEAyIOUX 3a1ad B MpoLecce U3ydeHUs
Kypca (pU3UKU Ha YPOBHE CPEAHETr0 00IIEro 00pa3oBaHMs:
NpUOOpPETeHNE CUCTEMBI 3HAHUI 00 00ImUX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHAX, BKIIOYAs
MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, JICKTPOANHAMHKY, KBAHTOBYIO (DPM3HKY U 3JIEMEHTHI acTpO(U3HKH;
(dbopMupoBaHHE YMEHUH NMPUMEHSTh TEOPETHUECKHE 3HAHMS IS OOBSCHEHHs (PU3NYECKUX SIBICHUH B
MPUPOJIE U JJISl IPUHSTUS MPAKTUIECKUAX PEIICHHUH B TOBCEAHEBHOM KU3HM;
OCBOGHHE CIIOCOOOB pEIICHMs PA3IMYHBIX 3aJad C SBHO 33JaHHON (HU3MYECKOM MOJENbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHne (PU3MUECKON MOJIENH, aIEKBATHON YCIIOBHM 3a]1a4H;
NOHUMaHUe (PU3UYECKHX OCHOB W NPHHIUIIOB JNEUCTBHA TEXHUYECKUX YCTPOWCTB M TEXHOJOTMYECKUX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPELy;
OBJIaJICHUE METOJAMHU CaMOCTOSTEIFHOTO IUIAHUPOBAHUS M NPOBEACHHS (DU3NYECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ MHTEpIpETauy HHPOPMAIIUH, OTIPEICICHHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3yiIbTaTa;
CO3/IaHUE YCIIOBUH JUIsl pa3BUTHS YMEHHH MPOEKTHO-HUCCIIEI0BATEILCKON, TBOPUYECKON e TEIHHOCTH.

Ha u3yuenne ¢usuku (0a30BBIi ypOBEHB) Ha YpOBHE cpeaHero obmiero odpa3zoanus B 11 kiacce
oTBoaUTCS 68 YacoB (2 yaca B HEJEINIO).

COJAEP) KAHUE OBYUEHUSI

Pazpnen 4. DuekrpoauHaMmnka

Tema 3. Maznummnoe nosne. I1eKmMpoMazZHUMHAA UHOYKYUSA

[TocrossHHBIE MarHUThl. B3anmonencTBrE MOCTOSHHBIX MarHUTOB. MarHuTHOE 1oje. BeKTop MarHuTHOM
MHAYKUIUU. [TpuHOMn cyneprno3uiuyym MarHuTHBIX MoJield. JIMHMM MarHuTHOW MHAYyKIuU. KapTuHa nuHuii
MAarHUTHOM MHAYKIIMH MOJIsl TOCTOSHHBIX MarHUTOB.

MarauTHOE TOJN€ TPOBOAHUKA € TOKOM. KapThHa JWMHWIA MHAYKIMUM MAarHUTHOTO TMOJs JJIMHHOTO
MpSIMOTO MPOBOAHMKA M 3aMKHYTOTO KOJBIEBOIO MPOBOAHMKA, KaTyIIKM ¢ TOKOM. OmbIT Opcrena.
B3anmopeiicTBre NpOBOTHUKOB C TOKOM.

Cuna AMniepa, €€ MOyJIb M HallpaBJICHUE.

Cuna Jlopeniia, €€ Moynib U HampaBieHue. JBuKeHHE 3apssKeHHON YacTHUIbI B OJHOPOJHOM MarHUTHOM
nonie. Pabota cunel JlopeHria.

SIBneHue SIEKTPOMArHUTHOW HMHAYKIMH. 1IOTOK BEKTOpa MarHMTHOM MHAYKLIUHU. OJIEKTPOABHKYIIAS
cuiia MHAYKIMH. 3aKOH 3JI€KTPOMarHuTHOM MHAYKIuK Dapanes.

BuxpeBoe anexrpuueckoe mose. DJEKTPOABWKYIIAs CUJIa WUHAYKIWH B TMPOBOJHUKE, IBHKYIIEMCS
IOCTYIIATEIbHO B OJJHOPOAHOM MarHUTHOM MOJIE.

[IpaBumo JleHna.

NHyKkTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CHJIA CAMOUHTYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MoJIe.

TexHuyeckue ycTpouCTBa M MPAKTUYECKOE MPUMEHEHHE: IMOCTOSHHBIE MArHHUTBI, SJIEKTPOMArHUTHI,
3JIEKTPOJBUTATEINb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIUY MarHUTHOTO TIOJIA.

BzaunmopeiicTBre AByX NPOBOJHUKOB C TOKOM.



Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHYKIUH.

[IpaBuio Jlenua.

3aBUCUMOCTBD JIEKTPOJBUKYILEH CHIIbI MHIYKIUU OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.
SIBieHne caMOMHIYKLUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3ydeHne MarHuTHOTO NOJIS KAaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMarHUTHON MHIYKLIUH.

Pasnea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1ebOanus

Konebarenbraas cucrema. CBoOOAHBIE MexaHn4yeckue kosebanus. ['apmonndeckune konebanus. [lepuon,
4acToTa, aMIUIuTya U ¢a3a konebanui. [IpykuHHBIA MasTHUK. MaTeMaTHueCcKuil MasTHUK. Y paBHEHUE
rapMOHUYECKUX KojeOanwuii. [IpeBpaiienne sHepruu Npu rapMOHHMYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHuTHbIE KojeOaHMA B HIEAIbHOM KojeOaTeabHOM
KOHTYype. AHAJIOIUsl MEXAY MEXaHUYECKUMHU U 3JIEKTPOMarHUTHbIMU KojeOanusmu. @opmyna Tomcona.
3aKOH COXpaHEHUs SHEPTUM B UICATBHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBinenne o 3aTyxaromux KosneOaHUsAX. BbIHYKIeHHble MeXaHuWueckue KojeOaHus. PezonaHc.
BhIHyX1eHHBIE 3JIeKTPOMAarHUTHbIE KOJICOaHusl.

[lepemennsblit Tok. CHHYCOUAANBHBIN IepeMEHHbIA TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMILIUTYJHOE U
JeUCTBYIOIEE 3HAUCHUE CHJIbI TOKA U HANPSKEHUS.

Tpanchopmarop. [IpousBonacTBo, nepenadya U noTpediIeHUE SJIEKTPUUECKONM SHEPruu. DKOJIOIMYEcKHe
PHUCKH IPU IIPOU3BOJICTBE AIEKTPO3HEpruu. KybTypa UCIoIb30BaHMs 3JIEKTPO3HEPTUH B ITOBCETHEBHOM
AKU3HU.

TexHudyeckue ycTpoWcTBa U INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKMM 3BOHOK, TI'EHEPATOp
MIEPEMEHHOT0 TOKa, IMHUHU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MaTEMAaTUYECKUN MasTHUK).
HabmtoneHue 3aTyxaronmx Koiebanui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmtonenue pezoHanca.

CB0OOOHBIE NIEKTPOMAarHUTHbIE KOJIeOaHusI.

OcumsutorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HAmpsDKEHMsT OT BPEMEHH) Ul 3JIEKTPOMArHUTHBIX
KoJIeOaHuH.

Pe3oHaHc npu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KaTYIIKA HHAYKTUBHOCTH M KOHJEHCATOPA.
Mogens TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOAA MAJIBIX KOJIeOaHUl rpy3a Ha HUTH OT JJIMHBI HUTU M MaccChl Tpy3a.
HccnenoBanue nepeMeHHOTo TOKa B LIEMU U3 MOCIEA0BATENbHO COETMHEHHBIX KOHAEHCATOpa, KaTyIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJHBI, ycloBHA pacnpoctpaHeHus. Ilepuoa. CkopocTe pacnpocTpaHeHHs M JUIMHA
BosiHBI. [lonepeunsie u npoaoiabHbIe BoJHBL. MHTepdepenius u nudpakius MeEXaHn4ecKuX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBHUS HU3Jy4YeHHUS SJEKTPOMAarHUTHBIX BOJH. B3aumHas opueHranus
BekTOopoB E, B, v B anexTpomarHutHOil BosiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH: OTpPa)XEHHE,
IpesioMIIeHue, Mospu3anus, Judpakius, uarepeperus. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[Ikana snekTpoMarHuTHHIX BOJH. [IprMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIBI paAUOCBA3U U TeNEBUICHUA. Pannonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CpeJIbl.
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TexHu4yeckue yCcTponCTBa M NMPAKTUYECKOE TPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas
JMAarHOCTHKA B TEXHUKE W MEAULUHE, panap, paguolnpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-
neyb.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebuomieecs Ten0 Kak HCTOYHMK 3BYKa.

Habmronenue oTpaxeHus 1 MpeaoMIIeHUS MEXaHUUECKUX BOJIH.

Habntonenue unrepdepeHunu 1 qJuppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILJIMTYAO0H U 4acTOTOM KoeOaHUH.
HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPayKEHHE, PEIOMIICHUE, MONspU3anus, 1u(paKius,
uHTEephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsimonuHeliHOe pacnpocTpaHEeHHE CBETa B OAHOpoJHOW cpene. Jlyu csera.
ToueyHblil HICTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHbI OTpakeHus ceta. [locTpoeHne n300pakxeHuit B IJIOCKOM 3€pKaje.
[Ipenomiienne cBera. 3aKOHBI MpeOMIIEHUs cBeTa. AOCOJIIOTHBIN Noka3arenb mnpeiaomieHus. [lomHoe
BHYTpPEHHee oTpakeHue. [IpenenbHblil yroi MojIHoro BHyTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro cBera. LIBer.

CoOuparone U paccenBaroliue JuH3bl. ToHkas snH3a. DOKycHOE paccTOSIHME M ONTHYECKas cujia
TOHKOHN NH3BL. [locTpoeHne n300pakeHnid B COOMPAIONINX U PacCeHBAIONINX JMH3aX. DopMyia TOHKOM
JIMH3bI. Y BEJIMYEHUE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast onrtuka. HHrepdepenuus cBera. KorepeHTHble HCTOYHMKH. YCIOBHUS HaOIIOAEHUS
MaKCUMyMOB ¥ MHHUMYMOB B HHTEp()EpPEHLIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakus ceera. [udpakuumonHas pemérka. YcinoBue HaOMIOAEHMS TJIABHBIX MaKCUMyMOB IIpH
11a/IEeHUY MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHME: OYKH, Jyma, (oToammapar, MpOEKIIMOHHbIHI
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAs pelIéTKa, OJISIPOUI.
Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHHE U IperoMiieHre cBeTta. OnTrudeckue npruoopshl.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moenb cBeToBoa.

HccnenoBanue cBONCTB U300paKeHH B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

Habmtonenue natepdepeHnnn caera.

Hab6mronenue qudpakiumuu cera.

Habmtonenue nucnepcuu cBeta.

[TosydyeHue ciekTpa ¢ HOMOIIbIO MPU3MBI.

[TonmyyeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMIOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3mepenue nokaszarens NpeaoMIIeHUS CTEKIIa.

HccnenoBanue cBOMCTB N300paykeHHI B JIMH3AX.

Hab6mronenue qucnepcuu certa.

Pasnen 6. OcHOBBI cileIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['paHnnsl  ONPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku.  [locTymarel  cnenualbHOW — TEOpUHU
OTHOCHUTEJIBHOCTH: MHBAapUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe, NPUHIMI OTHOCHUTEIBHOCTH
OWHIITEWHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.

DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
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CBs13p Macchl C 3HEPTUEN U UMITYJICOM PEIATUBUCTCKOMN YaCTHULIBl. DHEPTUS IOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. Dopmyna [Tnanka cBsi3u SHEPrUM POTOHA C €T0 YACTOTON. DHEPTHs U UMITYJIbC (DOTOHA.
Otkpeitue u uccnenoBanue ¢porodddexra. Onbirel A.I'. Ctonerosa. 3akoHbl GoToddpdexra. YpaBHeHHE
OiiamreliHa 11 potodrddexra. «KpacHas rpanuna» dpotodrddekra.

Hasnenune ceera. Onbitel [1.H. JIeOenenra.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue yCTpOCTBa M MPAKTHUECKOE IPHUMEHEHHE: (OTOIIEMEHT, (POTOJATUYUK, COJTHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®dotor(hPeKT Ha YCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO Gorodddekra.

CBeToauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3zepdopna nmo paccessuuto o-yactuil. [lnanerapHas Moaens aToma.
[Toctrynarel bopa. U3nydenue u nornomienre GOTOHOB MpU MEPEXO0JIE aTOMa C OAHOTO YPOBHS YHEPTHU
Ha apyroil. Bunel ciektpoB. CeKTp ypOBHEH SHEPIHH aToMa BOJOPO/Ia.

BonnoBele cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Ayaan3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3JTyUEHUE.

TexHuyeckue ycTpoiicTBa M MPAaKTUUYECKOE MPUMEHEHHUE: CIEKTPalIbHBIN aHamu3 (CIEeKTPOCKOM), Jas3ep,
KBAaHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habutoienue nuHeHvaTbIX CIEKTPOB U3JIyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HabmtoneHune nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, J10Ka3bIBAIOIUE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE pPajinOaKTUBHOCTH. OTBITHI
Pezepdopna mo ompeneneHuro cocraBa paguoakTUBHOrO u3nmydeHus. CpoiicTBa anb(da-, Oera-, raMma-
U3JNlydyeHus. BivsHue paiioakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpbiTHe TpoTOHa M HeWTpoHa. HyknonHas mopens sanapa IeiizenOepra—lBanenko. 3apsan snpa.
Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaz. ['amMmma-u3zinydyeHue. 3aKoH pagMoaKTUBHOIO
pacnana.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledexT maccsl sapa.

AnepHsle peakunu. JleneHne U CUHTE3 SIED.

Snepubiii peaktop. Tepmosimepusiit cunres. I[Ipobiembl W NEPCHEKTHUBBI  AAEPHOM SHEPTETHUKH.
DKOJIOTHYECKHE aCMEKThI sIIEPHON IHEPTETHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto1p1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHI.

®dyHnaMeHTaIbHbIE B3auMoAeHcTBUSA. EAMHCTBO (hr3nyeckoil KapTUHBI MUpA.

TexHu4eckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: JO3UMETp, KaMmepa BuibcoHa, saepHbIN
peakTop, aToMHast 6om0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxkcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

Pa3znea 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3UKHU
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Oransl pa3BUTUS acTpoHOMHUU. [IpHuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Bes3ausi, spKkue 3BE3/1bl, JIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Comsuue. ConHeuHass akTUBHOCTh. Mcrounuk nsHeprum ConHua u 3BE31. 3BE3NBI, MUX OCHOBHBIC
XapakTepUCTUKU. Jluarpamma  «CHEKTpalbHbIM  KJIacC —  CBETUMOCTBbY». 3BE3[bI  TJIABHOU
MIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3J IJIaBHOM IOCIIEI0BATEIbHOCTH.
Buytpennee crpoenue 3B€371. CoBpeMEHHbIE IIPEICTABICHNS O MPOUCXOKIACHUM U 3Botouuu CosHua u
3BE37. DTamnbl )KU3HHU 3BE3.

Mneunsiii ITyte — Hama 'anaktuka. Ilonoxenue u npuxenue ConHua B 'anaktuke. Tuibl rajakTuk.
Pannoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa66ma. Pasberanue ranaktuk. Teopust bonbmoro B3pbiBa.
PenukToBoe n3nydenue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabGmronenuss HEBOOPYXKEHHBIM TIJa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH JUIs
OTIpeJIeIICHUs] TIOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3qusi CeBepHOTO
MOJTyLIAPUS U SIPKUE 3BE3/BL.

HaGmonenus B Teneckon JlyHsl, uranet, Mieunoro IlyTu.

O6o0maruiee NOBTOPEeHNE

Ponb ¢u3MKu U acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHUECKOW, COIMAIBLHONM M 3THYECKOH chepax
JEeSITeIbHOCTH YeNIOBEKa, POJib U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOM HAay4yHOUW KapTHHE MUPA,
poib (GuU3NYecKoil Teopun B (POPMHPOBAHWUU NPEACTABICHUN O (U3NYECKONH KapTHHE MHpPA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOILIEM pSALy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
MIPUPOJIE.

MexnpeamerHbie CBA3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kiacce OCyHIECTBISETCA ¢ YYETOM COJEPIKATEIHHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHHU, Teorpaduu 1 TEXHOJIOTUH.
Mesicnpeomemmvle nonsimus, CBI3aHHbIE C N3YYEHHEM METOJ0B HAYYHOT'O MO3HAHUS: SIBJICHHE, HAYYHbIN
¢axT, runoresa, pusnyeckas BeIMUMHA, 3aKOH, TEOpUs, HAONIOJCHHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE,
MOJI€JIb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKHE (DYHKUIUHU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXJIECTBO, BEKTOPbl M HX MPOEKLUHUU HA OCH
KOOp/MHAT, CJOXEHHWE BEKTOPOB, IPOU3BOAHbBIE 3JEMEHTapHBIX (YHKIMH, NPU3HAKKA MOJ00US
TPEYroJbHUKOB, OIpeeIeHHE MIOMAAN IIOCKUX GUryp U 00béMa Tel.

Buonoeus: snekrpuueckue sBJICHUS B JKUBOW NpUpoAe, KojeOaTelbHbIe IBUXKEHUS B JKUBOW HpUpOAE,
ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE PAIUALIUH HA KUBBIE OPTraHU3MBI.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ, KpHUCTAJUIMUecKas CTPYKTypa TBEPIABIX TeJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHaAIN3.

l'eocpagpus: MarHUTHBIE TIONIOCA 3€MIIM, 3aJIe)KU MAarHUTHBIX pyA, GOTOCHhEMKA 36MHOW MOBEPXHOCTH,
IIpeICKa3aHue 3EMIIETPSICEHUM.

Texuonozus: TUHUM AJEKTpONepead, FTeHepaTop NEPEMEHHOTO TOKa, 3JIEKTPOABUTaTENb, HHAYKIIMOHHAS
neyb, pajgap, paguonpuEéMHHK, TENEBU30p, aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar,
BOJIOKOHHAs OITHKA, COJTHEUHas Oarapesl.

IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA3OBAHUS

OcBoenne yueoHoro npeamera «Pusnka» Ha ypoBHE cpeHero oduiero oopasobanus (0a30BbIi ypOBEHB)
JIOIDKHO O0ECTIeUnTh JOCTHIKEHHE CICAYIONMX JHMYHOCTHBIX, METAalpeJMETHBIX M IPEIMETHBIX

00pa3oBaTEeNbHBIX PE3YIIHTATOB.
JIMYHOCTHBIE PE3YJIbTATbBI
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JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHoro mpeamera «Du3uKay MOIKHBI OTpaxaTh TOTOBHOCTHh H
CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOACTBOBATHCSA C(OPMHUPOBAHHON BHYTPEHHEH IMO3HMIMEH JIMYHOCTH,
CHUCTEMON IIEHHOCTHBIX OPHUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACIIMPEHUE J>KU3HEHHOI'O OIbITa W OIbITa
JESTEILHOCTH B IMPOIIECCE peaTu3allii OCHOBHBIX HAIPaBJICHUI BOCHUTATEIBHOU NEATEILHOCTH, B TOM
YHCJIe B YACTH:

1) rpaIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKOW IMO3HUIMK OOYYArOMIerocss KaK aKTHUBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro o0IIecTBa;

MPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMaHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HMHTEpECax IPakIaHCKOro OOIEeCTBa, y4acTBOBATh B
caMOYIIpaBJIEHUU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJCHCTBOBATh C COLHUAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHH C HUX (YHKUUAMU H
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPMOTUYECKOT0 BOCIIMTAHMSL:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaXkTaHCKOW MIEHTHYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCHMCKHUX YUEHBIX B 00JIaCTH
(U3MKN U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOrO IMOBEICHUS;

CIOCOOHOCTH OLIEHMBATh CUTYallMIO0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSCH HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIOYAs ICTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKOM
HayKe;

5) TPy10BOr0 BOCIIUTAHUA:

HWHTEPEC K Pa3InIHBIM chepaM MpodecCHOHATBHOMN IeITeTbHOCTH, B TOM YUCIIe CBSI3aHHBIM C (DU3HKOU U
TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBIN BBIOOp Oyayieit mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHbIE
’KU3HEHHBIE IIaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa3oBaHHUIO B 00JacTH (U3UKH Ha MPOTSHKEHUU
BCEM KU3HU;

6) 7K0JI0rMYeCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJIOOATBHOTO XapakTepa JKOJIOTHYECKUX
npo0iem;

IUIAHUPOBAaHUE M OCYIIECTBIICHHE JCWCTBUI B OKpYXKAIOUIEH cpeae Ha OCHOBE 3HAHUA Ielel
YCTOWYMBOTO Pa3BUTHS YCIIOBEUECTBA;

Pacimmpenue omnbiTa AeSITENFHOCTA YKOJIOTUYECKOW HAMPABICHHOCTH HA OCHOBE MMEIOIIUXCS 3HAHUU TIO
¢bu3suke;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsS (DH3UICCKOMH
HaYyKHU;

OCO3HaHWE IIEHHOCTH HAYYHOW JIeSITeILHOCTH, TOTOBHOCTh B MPOIECCE U3yUeHUsT (PU3NKH OCYIIECTBISATH
MIPOEKTHYIO U MCCIEA0BATEIbCKYIO AEITeIbHOCTh HHANBUAYAIBHO U B TPYIITIE.

METAIIPE/IMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JJoruyeckue aeiicTBUSA:
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CaMOCTOSITENIFHO (POPMYITHPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
ONPEIEATh UEIH AEITEIIbHOCTH, 3a/1aBATh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpUBAEMbIX (DU3MUYECKUX SBICHUSAX;
pa3zpabarhiBaTh IUJIaH peHIeHHs MpoOJeMbl C Y4E€TOM aHajlu3a UMEIOUIMXCA MaTepuaibHbIX H
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLIEHUBATh PUCKU
MOCJIEICTBUM ACATCIBHOCTH;

KOOPJIUHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX pPEalbHOr0, BUPTYalbHOTO U KOMOMHHPOBAHHOTO
B3aHMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBble uccienoBareibckue 1eCTBUSA:

BJIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BJIaJICTh HAaBBIKAMHM Yy4eOHO-HMCCIIEJOBATEIbCKONM M MPOEKTHON JEATENLHOCTH B 001acTu (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOMCKY METOJOB pelIeHUs 3aAad (PU3NYEecKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOO0B [T03HAHUS;

BIIQ/IETh BUIAMU JIEATEIHHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpeTalui, Npeodpa3oBaHUIO U
NPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYalUsX, B TOM YHCJIE NMPH CO3JaHUHM Y4YEOHBIX IPOEKTOB B
obnactu HU3UKY;

BBISIBJISITH I[PUYUHHO-CIEACTBEHHbIE CBSI3M M aKTyaJM3UpOBaTh 3a/]ayy, BBIIBUraThb TUIOTE3Y €€
peuieHusi, HaXOAWTh apryMEHTHl ISl JI0KAa3aTelIbCTBA CBOMX YTBEpP)KICHUMW, 3aJaBaTh NapameTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh IIOJYYEHHbIE B XOAE€ pEUICHUs 3aJayd pe3yJbTaTbl, KPUTUUYECKH OLEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (popMyIHpOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTENIbHOM AEATEILHOCTH, B TOM YHUCIE MPU
U3y4eHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTD 3HAHUSA M0 (PU3UKE B IPAKTHUUECKYIO 00JIaCTh KUZHEAESATENbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEU, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a7]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

BIIa/IETh HABBIKAMU MONXy4YeHHUs UHPopManuu (HU3NUECKOro COAEPKAHUS U3 UCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYILECTBIATh IMOMCK, aHallu3, CUCTEMAaTHU3allMl0 W HHTEpIpeTanuio UHPOopMauu
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS;

OLIEHHUBATh JJOCTOBEPHOCTHh MH(OpMAIIHH;

WCIONIb30BaTh CPeACTBAa MH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B pEUICHHH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpPraHU3allMOHHBIX 3a7ad C CcoOJIoJeHHeM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PECypcocOepeskeHUs, MPAaBOBbIX M ITUYECKHX HOPM,
HOpM MH(OPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEp’KaHUs B PAa3NUYHBIX (opmarax ¢ y4€ToM Ha3HaueHUs
nH(OpPMAIIUY U TIeNIEBOI ayAUTOPHH, BEIOUPAs ONTUMATBHYIO (DOPMY TIPEICTABICHUS U BU3YaTH3AIIHH.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI 1€ TETLHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPENICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBa KOMaHAHON U MHIMBUYaJbHOU pabOThI;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JIEHCTBHI C y4ETOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH
Ka)KJI0TO WiIeHa KOJIJIEKTUBA;

MPUHUMATh 1I€JI1 COBMECTHOM JESATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATh JACUCTBUS 1O €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JACWCTBUM, pacHpeAcsiarTh pPOJIUd € YYETOM MHEHHUHW YYacCTHHKOB,
00CYyXJaTh pe3yIbTaThl COBMECTHOM PaboTHI;
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OLICHUBATh KAuyeCTBO CBOET0 BKJIAJa M KaXXKJOTO0 YYaCTHMKAa KOMaHABI B OOLIMI pe3ynapTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

npeJylarath HOBBIE MPOEKTHI, OICHUBATh WJAEU C TO3MLIMU HOBU3HBI, OPUTMHAIBHOCTH, HMPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBIISATh TTO3UTUBHOE CTPATETUYECKOE IMOBEACHUE B PA3IUYHBIX CHUTYallUsX, IPOSBISATH TBOPYECTBO
1 BOOOpakeHUE, ObITh HHUIIUATHBHBIM.

PeryasiTuBHBIe yHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszaums:

CaMOCTOSITENIFHO OCYLIECTBIISTh TO3HABATENBHYIO JEATENBHOCTh B 00JMacTH (PU3MKM M acTpOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENILHO COCTAaBJIATH IUIAH DPEUICHUs PAacUYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBIMOJTHEHUS
MIPAKTUYECKON PabOTHI C YUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEATIOYTCHUI;
JlaBaTh OLIEHKY HOBBIM CHTYallHsIM;

pacimupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CTIOCOOCTBOBaTh (HOPMUPOBAHHIO U MPOSBICHUIO 3PYIUIHUU B 00NACTH (U3UKHU, MOCTOSIHHO MOBBIIIATH
CBO 00pa3oBaTENbHbBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IJMOLHOHAJILHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUSM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LIEISAM;

BIIQJIETh HABBIKAMHU TIO3HABATENBHOM peQIeKCMM KaK OCO3HAaHUS COBEpIIAEMBIX JCHCTBUI H
MBICTMTEIBHBIX POIIECCOB, X PE3YIHTATOB U OCHOBAHUH;

UCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYyalllH, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX NPH aHAIN3€ PE3yIbTaTOB JAESATEIbHOCTH;

MIPUHUMATH €05, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apIYMEHTHI JIPYTUX MPH aHAIN3€E PE3yIbTaTOB JAESATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mponecce AOCTHIKEHHsSI JTUYHOCTHBIX PE3YJIbTATOB OCBOEHMS MPOrpaMMbl MO (PU3MKE Ul YpPOBHS
cpenHero o6Omiero oOpa3oBaHUs Yy OOYYAIOMIMXCS COBEPIICHCTBYETCS AMOIIMOHAJIBHBIA HWHTEIUIEKT,
npeanoiararoImuil copMUPOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CHOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BHJIETh
HaNpaBJIeHUs Pa3BUTUS COOCTBEHHON AMOIIMOHAILHON Cepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpPEryJIMPOBaHMsl, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE NIPUHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh alalTUPOBATHCS K YMOIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKIIOYAMOMIEH CTpEeMIIEHHE K JOCTHKCHUIO IIETH W YCIeXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHHUE IeHCTBOBATh, HCXO/Is U3 CBOMX BO3MOXKHOCTEH;

AMITATHH, BKIIIOYAIOIIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSTHHE JPYTUX, YUYUTHIBATh €ro Mpu
OCYILIECTBIECHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COITMAIEHBIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOMICHUS C JAPYTHMH JIFOJBMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peniaTb KOHQIUKTHI.

NPEJIMETHBIE PE3YJIbTATbBI

K konmy obyuenuss B 11 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)arTb
c(OPMHUPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:

J€MOHCTPUPOBaTh Ha MpHUMEpax pojib M MeCcTO (U3UKH B (POPMHUPOBAHMH COBPEMEHHOM Hay4dHOU
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJOTUH, B NMPAKTUYECKON IEATEIBHOCTH
JIOZEH, LIETTOCTHOCTh U €INHCTBO (PU3NYECKOI KapTHHBI MUPA;



12

YUUTHIBATh TPAHMIIBI IPUMEHEHUS U3YYCHHBIX (DU3UYECKUX MOJEICH: TOYCUHBIN JICKTPUUSCKUN 3apsi,
Jy4 CBETa, TOYCUHBIN MCTOYHUK CBETA, AJEpHAs MOJIEb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOTO si[pa IMpH
penieHny (GU3HYECKUX 3a/1a4;

pacrno3HaBaTh (pusnueckue sBICHUS (IIPOLECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB AJIEKTPOAMHAMUKHU
U KBAaHTOBOW (DM3HMKH: SJICKTPHUYECKAs MPOBOJAUMOCTH, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE
NEHCTBUS TOKA, B3aUMOJCHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAsT UHIYKIUS, IEHCTBUE MArHUTHOTO IOJIS
Ha TMPOBOJHUK C TOKOM U JABMKYIIHICS 3apsi/l, JIEKTPOMArHUTHBIC KOJICOAHUSI U BOJTHBI, TIPSIMOTMHEHHOE
pacrnpocTpaHEeHHE CBeTa, OTpakeHUe, MpeiomiieHue, naTepdepenims, audpakuns 1 noaspusalus cBeTa,
nucrepcust cBera, ¢GotolnnekTpudeckuil dpdekt (hoTorddekr), cBeToBoe NaBICHHE, BOSHHKHOBEHHE
JUHENYaToro CHeKTpa aromMa BOJIOpOJAa, €CTECTBEHHAs! U MCKYCCTBEHHAs! PaIiOaKTUBHOCTD; OINUCHIBATH
W3YYCHHBIE CBOWMCTBA BemecTBa (JJIEKTPUYECKHE, MATrHUTHBIC, ONTHYECKUE, JIIEKTPUUECKYIO
MIPOBOAMMOCTD PA3JIMYHBIX CpPE) U AJIEKTPOMArHUTHBIEC SBJICHUS (TPOILIECCHI), UCHONB3Ys (hU3HUEcKue
BEIMYMHBL: JJCKTPUYECKUN 3apsal, CWIa TOKa, »SJICKTPUYECKOe HaIpsDKEHHE, DIIEKTPUYECKOoe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, AJIEKTPOJIBIKYIAs CHIa, paboTa TOKA, UHAYKIHUS MAarHUTHOTO
moJist, criia Amrepa, cuia JIopeHia, HHIYyKTUBHOCTh KaTyIIKH, SHEPTHUS SJIEKTPUIESCKOrO0 ¥ MarHUTHOTO
moJied, Mepuoa M yacToTa KojeOaHuW B KojebaTeIbHOM KOHTYpE, 3apsi M cujla TOKa B IIpoIecce
TApMOHHYECKHX 3JICKTPOMArHUTHBIX KOJIeOaHUH, (DOKYCHOE PACCTOSIHUE M ONTHYECKasl CHJIA JTUH3bI, TIPH
OMMCAaHWUU TPABUIBHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIIOJB3YyEeMbIX BEITUYMH, UX O0O3HAuUCHUs U
CIMHUIIBI, YyKa3blBaTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIWYHHY C JAPYTUMHA
BEJIMYMHAMU;

OIMCHIBATh U3yYCHHBIC KBAHTOBBIC SBJICHHS M MPOIECCHI, HCIIONB3Ys (PU3NICCKUE BEIIMYUHBI: CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPIrUs M UMIYIbC (OTOHA, HEPUOJ
MoJTypacmaja, SHePTUs CBSA3H aTOMHBIX sIJIEp, PU OMHCAHUH MPABUIHLHO TPAKTOBATh (PU3HUSCKUN CMBICIT
UCIOJIb3YEMBIX BEIMUYMH, UX O0O3HAUEHUS U €AMHMUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JTAHHYIO
(U3HYECKYIO BETMUUHY C APYTUMHU BEIMYMHAMU, BBIYUCIIATH 3HAYCHUE (PU3NUECKON BEITHUNHBI,
aHAIM3UPOBATh (PU3UUECKHE MPOLIECCH U SIBIICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHITUIIBL: 3aKOH
Owma, 3aKOHBI TTOCIIEOBATEIFHOTO U MapaJUIEIHHOTO COSTMHEHHS TPOBOTHUKOB, 3akoH JIxoymns—Jlenna,
3aKOH JJIEKTPOMArHUTHOM WHIYKIIUU, 3aKOH MPSMOJMHEHHOTO pacHpOCTpaHEHHUs CBETa, 3aKOHBI
OTpa)XEHHUs CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUEe OWHIITeHHa it (ororddexra, 3akoH
COXPaHEHHUs SHEPTUH, 3aKOH COXPAaHEHHUS UMITYIIbCA, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs MacCOBOTO YHCIIA, TIOCTYNAThl bopa, 3aKOH paroaKkTUBHOTO pacraja, MpHU 3TOM pasinyaTh
CIIOBECHYIO (pOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHE U yCNOBHS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpEeICTSATh HaMpaBlIeHHUEe BEKTOpa MHIYKIMU MAarHUTHOTO IOJIS MTPOBOJHHUKA C TOKOM, CHJIBI AMIepa u
cunbl JIopeHia;

CTPOUTH U OMHUCHIBATH U300pakeHHE, CO3/1aBaeéMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBHITIONHATh DKCIEPUMEHTHI M0 HCCIEA0BaHUI0 (PU3MYECKHUX SBICHHA M MPOLECCOB C HCIOJIb30BAHUEM
MPSIMBIX, © KOCBEHHBIX U3MEPCHHI: MPU 3TOM (OPMYJIUPOBATH MPOOJIeMy/3a1ady W THIIOTE3Y y4eOHOTO
JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAHWTH OIBIT H
(hopmyIUpOBaTh BEIBOJIBI;

OCYIIECTBIISITh TMpSIMbIE M KOCBEHHBbIE HW3MEpeHUs (U3MUECKHX BETUYHMH, IPH OSTOM BBIOMpATH
ONTHMAJBHBIA CIOCOO W3MEPEHHS W WCIOJIb30BaTh HW3BECTHBIE METOABI OIICHKH IOTPENTHOCTEH
U3MEPECHU;

WCCIICJIOBATh 3aBHCHMOCTH (DH3MYECKHX BEIMYMH C WCIOJIB30BAHUEM MPSMBIX H3MEPEHUH: MPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBAThH PE3yIbTATHI MOTYYEHHOW 3aBUCUMOCTH (PU3UUECKUX BETUYHH
B BUJE TaOMUI[ W rpaduKOB, JeNaTh BBIBOABI 10 PE3yJIbTaTaM HCCIEIOBaHUS; COOJIOATh IMpaBHiIa
0e30MacHOTO TpyAa MpH TMPOBEACHUM HCCIECIOBAaHUN B paMKax ydeOHOro SKCIepUMEHTa, y4eOHO-
WCCIICJIOBATEIILCKONH M TIPOCKTHOM JIEATSIIBHOCTH C HWCIIOJIb30BAHUEM HW3MEPHUTEIIBHBIX YCTPOWCTB W
71abopaTopHOro 000PYIOBAHUS;

pelath pacuéTHbIC 3a/1ayil C SIBHO 33JaHHOM (PM3MUYECKOl MOJENbIo, UCIOb3ys (PU3HUECKUEe 3aKOHBI U
MIPUHIIMITEI, HA OCHOBE aHAN3a YCJIOBUS 3a7[aud BBIOMPATh PU3NIECCKYIO MOJIENb, BBIIEIATH (DU3HUUECKUE
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BEJIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE JUIsl €€ pPeleHHs, TPOBOIUTH PAacUEThl U OLIEHUBATh PEAbHOCTh
MOJIyY€HHOTO 3HAUCHUS (PU3HUUECKON BEIIMYUHBI,

penaTh Ka4eCTBEHHBIE 3a/layy: BBICTPAWBATh JIOTMUYECKH HEIPOTHUBOPEUYMBYIO LIETIOUKY PACCYXKIACHUH C
OIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIOJIBb30BATh MPH PEUICHUH YYEOHBIX 337a4 COBPEMEHHbIE MHPOPMALMOHHBIE TEXHOJIOTHHU JIJIsl TIOUCKA,
CTPYKTYpUPOBAHUSI, UHTEPIIPETALIMM U TPEACTaBICHUS Y4eOHON M HAy4YHO-MOMYJISIPHON HH(pOpMAIINH,
MOJyYCHHOH U3 Pa3INnYHbIX UCTOYHUKOB, KPUTHUECKH aHATM3HPOBATH MOIy4aeMyt0 HH(OpPMAIIHIO;
OOBSCHATH MPUHLIMUIIBI ACUCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBUS HX
0€30I1aCHOTO MCITIOJIb30BAaHUS B IOBCEAHEBHOM KHU3HH,

MIPUBOJIUTh TPUMEPHI BKJIaJ]a POCCHUMCKUX U 3apyOexkHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLECCOB OKPYIKAIOIIECTO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETHYECKHWE 3HAaHUS MO (U3MKE B IOBCEIHEBHOM KU3HM Ui oOecredyeHus
0€30MacHOCTH TpU OOpalleHHH ¢ NPUOOpaMU U TEXHHUUYECKUMH YCTPOHCTBAMH, JUIS COXpPaHEHHS
3JI0pOBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY Kalollel cpeie;

paboTaTe B TpymIie C BBHIIOJHEHHEM pA3IMYHBIX COLMAIBHBIX POJIEH, IIIAHHUPOBATh PAaOOTY TPYIIIHI,
paIoOHAaIBbHO pacHpeneNsaTh 00S3aHHOCTH M TUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIIUAX,
a/IeKBaTHO OLIEHMBATh BKJIAJl KaX0I'0 U3 YYaCTHUKOB I'PYMIIbI B pELUICHHE pacCMaTPpUBAEMON MTPOOIEMBI.

TEMATHYECKOE INIAHUPOBAHHUE

Ne | HammeHoBanu

I/l | € pa3jeiioB u

TeM yueOHOro
npeaMera

Kounu- [TporpammMHoOe conepxaHue OcHOBHbIE BU/IbI JESATEILHOCTH
YEeCTBO oOy4aromuxcs
94acoB

Paznea 1. DiekTpoanHaMuKa

11

MarnutHoe
ToJe.
OnexTpoMarau
THast
UHAYKIUSA

11

[TocTostHHBIE MarHUTHI.
Bzaumopeiictere MOCTOSTHHBIX
MarHuToB.  MarHuTHoe TOJE.
Bekrop MarHMTHOM WHIYKIMUU.
[IpuHuun CYNepIO3ULINU
MarHUTHBIX TOJIEH. JInann
MarHuTHoM uHAaykuuu. KapTuhna
JIMHUH  MarHUTHOM  HMHAYKUWH
T0JIs1 HIOCTOSIHHBIX MArHUTOB.
MaruuTHOE MOJie MPOBOJHHUKA C
TOKOM. Kaptuna JUHUN
WHIYKIUA ~ MarHUTHOTO  TOJIS
JUIMHHOTO TPsIMOTO MPOBOJIHHUKA
u 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. B3aumonenicteue
MPOBOJTHUKOB C TOKOM.

Cuna Awmmepa, e€ MOaynbp |
HarpaBJICHUE.
Cuna Jlopenua,
HarpaBJICHUE.
3apsKEHHOW YaCTHIIBI

B OJHOPOJAHOM MAarHUTHOM TOJIE.
Pa6ota cuel Jlopenta.

SIBnenue JIEKTPOMAarHUTHON
VHTyKIHH. [Totok  BektOpa
MarHUTHOMN WUHIYKIHUU.

€€ MOIylbp H
JIBuxxenue

[IpoBenenue AKCIIEPUMEHTA:
W3yYE€HWE  MAarHUTHOTO  TIOJIA
KAaTyIIKA ¢ TOKOM; MCCIIEJOBaHUE
JIEUCTBUSA ITOCTOSHHOIO MarHurta
Ha paMKy ¢ TOKOM; HCCIIEIOBaHUE
SIBJICHUS AJIIEKTPOMArHUTHOMN
WUHIYKIUU.

Ornenka a0COJIFOTHBIX H
OTHOCUTENIBHBIX  MOTPEIIHOCTEN
A3MEPEHUN (buznyecKux
BEJIUYHH.
OOBsacHEHNE

e cTBUS u
0e301macHoro
MMOCTOSIHHBIX
3JIEKTPOMArHHUTOB,
3JEKTPOJIBUTATENS, YCKOPHUTENIEH
3JIEMEHTAPHBIX YaCTHII,
WHJIyKIIMOHHOM MeYH.

Pemienne pacuy€THhIX 3amga4 Ha
NpUMeHeHne  GopMyl  TEMBI
«MarauTtHoe noJe.
DNEeKTpOMarHuTHask UHIYKIUSD.
Pemmenne xauecTBEHHEIX 3a1ad C
OIOpOM Ha W3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UIECKHE
SBJIEHUSA TeMbl  «MarHutHoe

IIPUHIIMUITIOB
YCIIOBUU
MMPUMCHCHU A
MAarHMTOB,
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DneKTpOABUKYIIAS cuiia
UHIYKIWH. 3akoH
3JEKTPOMAarHUTHOU WHIYKIUU
®dapazes.

BuxpeBoe anekTpudeckoe ImoJe.
DIIEKTPOABUKYIIIAS cuia
WHTyKIHUH B MIPOBOJIHUKE,
JBIDKYILIEMCSl TIOCTYNaTelbHO B
OJIHOPOJIHOM MarHUTHOM IIOJI€.
[IpaBuio Jlenua.

NHAYyKTUBHOCTS. SIBnenne
CaMOUHIYKIIWH.
DNEKTPOABUKYIIAS cuia
CaMOMHAYKIUU.

DHeprus MarduTHOTO OIS

KATYIIKU C TOKOM.
DNeKTPOMarHuTHOE ToJIe.

TexHuueckue YCTpOﬁCTBa u
IMPAKTUYCCKOC IMPUMCHCHUC:
IIOCTOAHHBIC MAarHurThl,
OJICKTPOMArHuTHhI,

QJICKTPOABUIATCIIb, YCKOpUTCIN
QJICMCHTApPHBIX HacCTHll,

HUHAYKIMOHHAA I1C€Yb

ToJIE. DneKTpOMarHuTHasI
UHY KLU,
Omnpenenenue HaIpaBJICHUS

BEKTOpa HMHAYKIUU MarHUTHOTO
I10JI1 IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHiia.
PacnioznaBanue ¢busnvecKkux
SIBJICHUA B y4eOHBIX OIBITaX U
OKpPY’KaroIlen JKU3HU:
B3aMMOJeicTBHE MarHuToB,
JIEKTPOMArHUTHAas  HMHAYKLUS,
JeiicTBE MarHUTHOTO IOJIA Ha
IIPOBOJHUK c TOKOM u
JBUKYLIUICS 3apsi.

AHnanus AJIEKTPOMAarHUTHBIX
SBIIGHUA €  HMCHOJb30BAaHUEM
3aKOHA AJIEKTPOMArHUTHOMN
UHAYKIIHU.

Onucanne H3y4YEHHBIX CBOWCTB
BEIIECTB U DJEKTPOMArHUTHBIX
SIBJIEHUM C  HUCIOJIb30BAaHUEM
(bU3MYECKUX BETUYMH: UHAYKIUS
MarHuTHOTO TIOJISI, CHJIa AMIiepa,
cuna JlopeHla, HWHIYKTUBHOCTb
KaTYIIKH, SHEprus
JNEKTPUYECKOTO M MAarHUTHOTO
roseun

Hroro no pazaeny

11

Pasgea 2. KoneOauus v BOJHBI

2.1 | MexaKunesru 9 KonebartenbHas cucreMa. | MccnenoBanue napameTpoB
€’ THKa CBoOoHbBIE MEXaHUYeCKHE | KoJeOaTeIbHOI CHUCTEMBI —
JIEKTPOMAarHu KoJie0aHus. ["apmoHMuecKue | mepuoja, 4acTOThl, aMIUIUTYIbI U
THBIE koneOanus. Ilepuon, wyactora, | ha3sl KonebaHui (TPYKUHHBIN
Kose0aHus amMIuuTyAa W ¢asza KoneGaHWH. | W/wim MaTeMaTHYECKUN

[IpyxuHHBINA MasiITHUK. | MasiTHUK).

Marematnueckuit MmasTHUK. | HabmoneHnue 3aTyXaroluX
VYpaBHeHue rapMOHHYECKUX | KoeOaHuM.

KOJIeOaHUH. IIpespamenue | MccnenoBanue CBONCTB
SHEPruu TMpU TAPMOHUYECKHUX | BHIHYKJICHHBIX KOJICOAHUH.
KOJIEOaHHUSX. Habmtonenue pezonanca.
KonebartenbHblit KOHTYD. | IIpoBenenue JKCIIEPUMEHTA!
CBoOO/HBIE  3JEKTPOMArHUTHBIE | UCCIIEIOBaHUE 3aBUCHUMOCTH
KoseOaHus B UJICaJIbHOM | TIepro/ia MaJbIX KoJieOaHui rpy3a
KosiebaTebHOM KOHTYpE. | Ha HUTH OT JJIMHBI HUTH U MacChbl
Amnanorus MEXIY | Tpy3a; HCCIENOBAHNE
MEXaHUUYECKUMU U | IEPEMEHHOIO TOKa B LENU U3
AEKTPOMArHUTHBIMH MOCJIEZIOBATEIBHO COEIUHEHHBIX
KOJIeOaHUSAMU. dopmyna | KOHAEHCATOpa,  KAaTylIKu U
TomcoHa. 3akOH COXpaHEHHs | pe3ucTopa.

SHEPrUu B uzaeanbHoM | OneHka a0COIOTHBIX U
KoJsie0aTeIbHOM KOHTYpE. OTHOCHUTEIIBHBIX  MOTPEIIHOCTEN
[IpencraBieHue O 3aTyXawIIUX | U3MEPEHUN bu3nIecKux
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KOJICOAHUSX. BrinyxneHHble
MEXaHUYECKUE Kose0aHusl.
Pesonanc. BriHyxncHHBIE
ANEKTPOMArHUTHBIE KOJeOaHu .
IIepemenHsbIi TOK.
CunycouganbHbIi  NEPEMEHHBIN
TOK.

MoOUIHOCTh HEPEeMEHHOI0 TOKa.
AMIUIUTYJHOE M JIEHCTBYIOILEE
3Ha4YeHHe CHJIBI  TOKa W

HaIpsHKEHUS.
Tpancopmarop. I[IpousBojcTso,
nepenaya u notpedaeHue
ANEKTPUYECKOM SHEPTHUH.

OKOJIOTUYECKHE  PHUCKH  IpHU
MIPOM3BOACTBE  JJIEKTPOIHEPIUU.
Kynbrypa WCTIOJIb30BaHUS
AIIEKTPOIHEPTUN B MOBCEIHEBHOM
KHU3HH.

TexHuueckue YCTpOﬁCTBa u
IMPAKTUYCCKOC IMPUMCHCHUC:
BJIGKTpI/I‘IeCKI/Iﬁ 3BOHOK,

reHepaTop IEepeMeHHOI0 TOKa,
JIMHUY 3JIeKTporepeaay

BEJIMYUH.
OOnbsicHeHnE IIPUHLIAIIOB
JEUCTBUSA u YCIIOBUM
6€e3011acHOTO IIPUMEHEHUS
JNEKTPUYECKOTO 3BOHKA,
reHepaTopa IIE€PEMEHHOIO TOKa,
JIMHUN JIeKTponepesay.

Pemenne pacu€THbIX 3amay ¢
SIBHO

3aIaHHONU (DPU3UYECKON MOJIENBIO
C HCHOJL30BAHHEM OCHOBHBIX
3aKOHOB u dbopmyi,
OIHUCHIBAIOIINX MEXaHHYCCKHE U
3JICKTPOMArHUTHBIE KOJICOaHMSI.
Onucanue  MEXaHMYECKUX |
AJICKTPOMArHUTHBIX KOJICOaHUH C
UCTIONIb30BaHUEM  (PU3UUECKUX
BEJIMYMH: TIEPHOJI W YacToTa
KoeOaHuii, amIumTtyna u ¢asa
KOJIcOaHM, 3aps U CHJIa TOKA B
TapMOHHYECKHX
AJICKTPOMArHUTHBIX KOJICOAHUSIX.
Pemenne xagecTBEHHBIX 3a7ad C
OMOpON Ha H3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIINE
MEXaHHYECKHE u
3JIEKTPOMArHUTHBIE KOJICOAHMUSI.
PabGora B rpymnmnax npu
IUIAHUPOBAHUM, TIPOBEJACHUUA H

MHTEPIIPETALNN pE3yJIbTaTOB
OTIBITOB, u aHaIM3e
JIOTIOJIHATEBHBIX ~ MCTOYHHUKOB

nH(OpMaLIUK IO TEME
2.2 | MexaHM4YeCcKH Mexannueckue BOJHBI, ycioBus | M3yuenue o0pa3oBaHUs U
eu pacrpoCcTpaHeHHMs.. [lepuon. | pacupocTpaHeHus: MONEPEYHBIX U
AJIEKTPOMAarHu CKOpOCTh  pacHpoCTpaHEHHUs U | IpOJOJIbHBIX BOJH. HaOmonenue

THBIC BOJIHbI

JuiiHa BOJIHEL. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBI.
Wnrtepdepenuus u  nudpakuus
MEXAHUUYECKUX BOJIH.

3BYK. Cxopocth 3BYKa.

OTpaXKEHUA

U TIpeNioMIIeHus, UHTep(hepeHIINH
n  JAupakuud  MEXaHUYECKUX
BOJIH.

HaGmronenne cBsI3M TPOMKOCTH

I'pomkocTh 3Byka. BricoTa TOHa. | 3BykKa M BBICOTBI TOHa C
TemOp 3ByKa. aMILTUTY I0H " 4aCTOTOMH
ONEeKTpOMarHuTHbHIE BOJIHBL. | KoJieOaHuil, 3BYKOBOT'O
VYcenosus W3JIy4eHUs | PE30HaHCA.

AJIEKTPOMAarHUTHBIX BosIH. | MccnenoBanue CBONCTB
B3aumHas opueHTanus BEKTOPOB | 3JIEKTPOMArHUTHBIX BOJIH:
E, B, v B D2JIEKTPOMAarHUTHOH | OTPAKECHHUE, [IpEeIOMIICHUE,
BOJIHE. CBolicTBa | moJsgpu3anus, nudpakimms,
AJEKTPOMArHUTHBIX BOJIH: | HHTEP(EpECHIIUS.

OTpaKeHUE, npejgomiieHue, | M3yuenue ycioBHil UW3JIy4YeHHUS
HoJIIpU3aLus, JuQpakius, | 3JIEKTPOMAarHUTHBIX BOJIH,
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UHTEephEpEHIHSL. CkopocTb
3J€KTPOMArHUTHBIX BOJIH.

[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IeKTPOMArHUTHBIX
BOJIH B TEXHHKE U OBITY.
[IpuHUHnIBI paauocBs3u u
teneBuacHuA. Pagnonokanus.
DIEKTPOMarHuTHOE 3arps3HEHUE
OKPYXKarOIIEH Cpeabl.
TexHuueckue  ycTpolcTBa |
MPaKTHUYECKOE pUMEHEHUE:!
MY3bIKAJIbHbBIE WHCTPYMEHTBI,
yIbTPa3ByKOBass JUArHOCTUKA B
TEXHUKE U MEJULMHE, pajaap,
paauoONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neup

B3aMMHOM OpPUEHTALIUU BEKTOPOB
E, B, v B »JeKTpoOMarHuTHOH
BOJIHE.

N3yuenne MIPUMEHEHUS
9JEKTPOMArHUTHBIX  BOJH B
TEXHUKE U OBITY.

OOmbsicHeHne MPUHIUIIOB
IEUCTBUA u YCJIOBUI
0€30macHoTo NPUMEHEHUS
MY3bIKQIbHBIX ~ HHCTPYMEHTOB,

YABTPA3BYKOBOW JIMATHOCTUKU B
TEXHUKE W MEIULUHE, pajapa,
paguonpuEéMHMKA,  TEJIEeBU30Da,
anTeHHbl, Tenedona, CBU-neuwn.

Pewmenne pac4E€THBIX u
Ka4eCTBEHHBIX 33/]]au C OIOPOH Ha
U3yYEHHBbIE 3aKOHBI U

3aKOHOMEPHOCTH, OMHICHIBAIOLINE
pacnpocTpaHEeHUE MEXaHHUYECKHUX
U DJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
UH(GOPMALIMOHHBIX ~ TEXHOJOTHMA
JUISL TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETALU U TTPEICTABICHUS
uHPOpMAIMU TIPU  TOJITOTOBKE
cooOuieHnit 00 UCMOJIb30BaHUH
JJICKTPOMArHUTHBIX ~ BOJIH B
TEXHHKE.

Yyactue B JHMCKyccMH 00
ANEKTPOMArHUTHOM 3arps3HEHUH
OKPYXAaIOIIEeH Cpeabl.

Pa6ora B rpynnax  mpu
IUIAHUPOBAHUM, TIPOBEJACHUUA H
UHTEpIIpeTalnun pe3yIbTaTOB
OTIBITOB u aHayu3e
JIOTIONTHUTEIBHBIX ~ HCTOYHUKOB
nH(OpMaLIUY IO TEME

2.3

OnTuka

I'eomeTpuueckas OITHKA.
[IpssMmonuneitHOE
pacnpocTpaHEHUE cBeTa B

oaHoponHOM cpene. Jlyd cBera.
ToueuyHBI HCTOYHUK CBETA.

Ortpaxenue CBeTa. 3aKOHBI
orpaxxeHus cBera. llocTpoeHue
n300pakeHU I B TIJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI
MPETOMJIICHUS CBeTa.
AOGCOIOTHBIN MOKa3aTellb
npenomienus. Ilonnoe
BHYTpPEHHEE OTpa)KE€HUE.

[IpenenbHblii  yroa  MOJHOTO

N3yyenne  sBIEHMS  IOJIHOTO
BHYTPEHHETO OTPaXXEHHUS, €ro
IIPUMEHEHHUSI B CBETOBO/IE.
N3yuenne moneneil MUKpOCKoOMa,
TEJIECKOIIA.

[TomydyeHnue cnekTpa ¢ MOMOIIbIO
opu3sMbl M IU(PaKIIMOHHON
pELIETKY.

N3mepenue IoKa3aTelst
TIPEIIOMIICHUS CTEeKIa.
HccnenoBanue CBOMCTB
n300pakeHU i

B JINH3aX. OObsicHEHUE

MPUHIIMIIOB JCHCTBHUS W yCJIOBUH
0€30I1aCHOTO NMPUMEHEHHsI OYKOB,
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BHYTPEHHETO OTPAKCHUS.
Hucnepcusi  cBera.  CIlioxHBIN
cocraB Oeinoro cBera. L[Ber.

Cobuparone M pacceuBarolue
nuH3bl. Tonkas nuH3a. DoKycHOE
paccTosiHue W ONTHUYecKas Cuiia
TOHKOM  JmH3bl.  [locTpoenue
n300paKeHU B COOMPAIONINX U
paccenBaronux auH3ax. Popmyia

TOHKOH  JWH3BL.  YBEJIWYCHUE,
JlaBacMO€ JIMH3011.

[Ipenenbr MPUMEHUMOCTH
r€OMETPUYECKOUN ONTUKH.
Bomanosas OIITHKA.
WnTepdepenius CBeTa.
KorepenTHsie HCTOYHHUKHU.
Vcnosus HaOII0ICHUS

MaKCUMyMOB M MHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT

IBYX CHUH(A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

Judpakmms CBeTa.
Hudpakimonnas pemeérka.
VYcnoBue HaOMIOACHUS TIIABHBIX
MakCUMYMOB  TIpH  TaJICHUH

MOHOXPOMaTHYECKOr0 CBETa Ha
TUGPAKIUOHHYIO PEIIETKY.
[Tonapuzanus ceera.

TexHudeckue  ycTpoiictBa U
IIPaKTUYECKOE IIPUMEHEHUE:!
OUKH, nyma, ¢doroanmnapar,
ITPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAs OITHKA,
T paKMOHHAs pemeéTka,
MIOJIAPOU L

JYIIBI, ¢doroamnmnapara,
IPOEKI[HOHHOTO arnrmapara,
MHUKpOCKOIIa, TEJIECKOIIA,
BOJIOKOHHOM OIITHUKH,
TP paKIuOHHON peiéTKy,
HOJISIPOU .

Pemienne pacu€rHbIX 3amad  C
SIBHO  3aJlaHHOM  (hU3UYECKOM
MOJIETIBI0O  C  HCIIOJIb30BaHUEM

OCHOBHBIX 3aKOHOB U (opmyi
reOMETPUYECKOUN ONTUKH.

[TocTpoenue i OITMCaHHE
M300paKeHus, €03/1aBacMOI0
IJIOCKUM  3€pKajioM,  TOHKOH
JIMH301.

PaccmoTrpenue 1101 (S (V)3

IMPUMCHUMOCTH I‘GOMGTpH‘IGCKOfI
OIITHKH.

PacnioznaBanue ¢buznaecknx
SIBJICHUN B OIbITaxX u
OKpY’KaroIlen JKUA3HU:
MPSMOJIMHEITHOE

pacnpocTpaHeHue CBeTa,
OTpa’KeHHe, IpeIoMIICHuE,
uHTEeppepeHrs, IUPpakuus Hu

NoJIsIpU3alusl CBETa, JTUCIEPCHUs
CBeTA.

N3yyenne ycioBuii HaOMIOACHUS
MaKCUMyMOB W MHHHUMYMOB B
uHTEp(EpPEHIIMOHHOM KapTHHE

oT JIBYX cUH(a3HbIX
KOT€PEHTHBIX UICTOUYHUKOB.
VcnoBrue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB npu MagcHUMN
MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.
AHannu3 ONTHYECKUX SBJICHUH C
HCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO
pacrpoCcTpaHeHHUsI CBETa, 3aKOHBI
OTpaKEHUS CBeTa, 3aKOHBI
MPEJIOMJICHUS CBETA.

OmnucaHue ONTHYECKUX SBJICHUN
C HCIOIIb30BaHUEM (PU3UUIECKUX
BEJMYUH: (POKYCHOE PACCTOSHUE
¥ ONTUYECKAs CUJIa JTUH3EI

Hroro no pazaeny 24
Pa3znen 3. OcHOBBI cienMAJIbHOM TeOPUHM OTHOCHTEJIBbHOCTH (Hajee — CTO)

3.1 | OcHoBHI 9 ['pannisl MIPUMEHNMOCTH | PelleHne kKa4yecTBEHHBIX 3ajad C
CIeLUaJIbHON KJIACCUYECKOU MEXaHUKH. | OIIOPOU Ha HU3y4YECHHBIE
TEOpUHU [Toctrynatel cnenuanbHoOi Teopuu | moctyarsel CTO.

OTHOCHUTEJIBHO OTHOCHUTEJIBHOCTH: Hcnonp3oBanue
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CTHu

WHBapUAHTHOCTh MOJTYJIS
CKOPOCTH CBE€Ta B BaKyyMe,
TIPUHIIHIL OTHOCHUTEIHLHOCTH
OHHIITEHHA.

OTHOCHUTEIBLHOCTD
OJIHOBPEMEHHOCTH.  3aMeJJICHUE
BPEMEHH U COKPAIIEHUE JITTUHBI.
DHeprus u HUMITYJIbC

PEASTUBUCTCKOM YaCTHUIIBI.
CBsa3p  Macchl € DJHEprued u
HMITYJIbCOM PENSTUBUCTCKOM
YacTULIbl. DHEprusi MOKOs

WHPOPMAIIMOHHBIX  TEXHOJIOTUH
JUISL TIOMCKA, CTPYKTYPHUPOBAHUS,
HHTEPIPETAIIMU U TPEICTABICHUS
uHPOpMAIlMKM TIPU  MOJTOTOBKE
cooOuIeHni 0 rpaHHIax
NPUMEHUMOCTH  KJIACCUYECKOU
MexaHukH U ocHoBax CTO

Hroro no pazueny 4
Paznen 4. KBanroBasi pusuka
3.2 | DneMeHThI 6 ®oronsl. Dopmyna [Tnanka cBs3u | Habmonenue ¢oroaddexra nHa
KBaHTOBOM SHEpruu (POTOHA C €ro 4acTOTOW. | yCTAHOBKE c LIUHKOBOM
ONTUKH DHeprus U UMITYJIbC POTOHA. IIJJACTUHOM.
OtkpeiTue u  uccienoBanue | Mccnenoanue 3aKOHOB
doroapdexra.  Ombitet Al | BHEmHETO PpoTOADDEKTA.
Cronerosa. 3akonbl | OObsACHEHUE OCHOBHBIX
dororddekra. YpaBHCHHE | IPUHITUTIOB JEHCTBUS
DiiHmTeHa 11t GoTtoddekrTa. | TEXHUYECKUX YCTPONCTB, TaKHX
«Kpacnas rpaHunay | Kak: (OTOdIeMEHT, (OTOAATUHK,
dhoToarddekra. COJIHEUHas Oartapesi, CBETOIMO/I;
HaBnenue cBera. Onweitel [ILH. | u  ycioBuit wux 0Oe3omacHOro
Jlebenena. NPUMEHEHUs B MPaKTUYECKOU
XuMnyeckoe IeHCTBHE CBETA. JKU3HU.
TexHuueckue  ycrpoiictBa M | PemieHue pacy€THbIX 3amady  C
IIPAaKTUYECKOE IpUMEHEHUE: | SBHO  3aJaHHOM  (U3NYECKOU
(hOTOdIEMEHT, dboTomaTuuK, | MOIETBI0O C  HCIOJH30BAHHEM
CoJIHEUHasi OaTapesi, CBETOIUO]] OCHOBHBIX 3aKOHOB U (opmyi
KBaHTOBOM OITHUKH.
Pemienne kayecTBEHHBIX 3ajay ¢
OMOpOl Ha HM3Yy4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOU
ONTHKHU.
Pacno3naBanune ¢buznyecKux
SIBJICHU B y4EOHBIX OMBITAX:
(boTorNeKTpUYECKUI ¢ dexr,
CBETOBOE JIABJICHHE.
Onncanne M3YYEHHBIX
KBaHTOBBIX SIBJICHUI U MPOLIECCOB
C HCIIOJIb30BAaHUEM (PUINYECKUX
BEJIMYUH: CKOPOCTb
AJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, YHEPTUs
Y UMIYJbC GOTOHA
4.2 | Ctpoenue 4 Mopgens atoma Tomcona. Onbitel | U3yuenue MOJIeNn OmbITa
aToma Pesepdopna mo paccesnuio o- | Pesepdopna.

yactuu. [lmanerapHas Mozens
aToMma. [Toctynatet bopa.
N3nyuyenue u [OIJIOLLIEHUE

IIpoBeneHue 5KCnepuMeHTa 110
HaOJIFO JEHUTO JIMHEWNYATOT O
CIIEKTpa.
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(OTOHOB TIpH TEpEexo/ie aroma C
OJIHOTO ypOBHS DJHEPrUM Ha
npyroi. Bunel cnektpoB. Criektp
YPOBHEMH SHEPTHUH atoMma
BOJIOpO/IA.

BomHOBBEIE  CBOMCTBA  YacTHII.
Bounbl ze bpoiiis.
KopnyckynsipHo-BOJIHOBOM

Ty alli3M.
CroHTaHHoe |
W3JIy4EeHHE.
Texuanueckue

BBIHYXXICHHOC

yCTpOMCTBA |
MIPAKTUIECKOE PUMEHEHUE:
CHEKTPaJbHBIH aHanu3
(cmexTpockomn), Jiazep, KBAHTOBBII
KOMIIBIOTEP

Onenka a0COIIOTHBIX U
OTHOCUTEJIBHBIX ~ MOTpeIIHOCTEeN
nU3MepeHuit ¢busnveckux
BEJIMYMH.

N3yuenne MOZEIHN aroMma:

ToMmcoHa, MmIaHeTapHON MOJIEeNU
aroma, Mozenu aroma bopa.

N3ydyenue  cnekTpa  ypoBHEH
SHEPruu aToMa BOJOpOAA.
OO6wbsicHeHue MIPUHLUIIOB
JEUCTBUSA u YCIIOBUM
6e30MmacHoro IIPUMEHEHUS
CIIEKTPOCKOIIA, jasepa,

KBAHTOBOI'O KOMITbIOTEPA.
Pemenne xauecTBEHHBIX 3a7ad C
OMOpOl Ha HM3y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH H (HU3UYECKUE
sBiaeHust 1o TeMme «CTpoeHue
aTomay.

PacnosnaBanue (bU3UIECKUX
SBJICHUA B Y4COHBIX OIBITAX:
BO3HHUKHOBEHHE JIMHEHYaTOro
CIIEKTpa U3JIyYEHHUS.

AHanu3 KBaHTOBBIX MPOIIECCOB U
SBJICHWH C  HCIOJB30BaHUEM
noctynaToB bopa

4.3

ATOMHOE SApPO

DKCIepUMEHTBI, J10Ka3bIBAIOLINE
CIIO)KHOCTb ~ CTPOEHHS  sjpa.
OTtkpsiTHE PaAMOaKTUBHOCTH.
OneIThI Pesepdopna o
OIIPEICIIEHUI0 cocTaBa
paavoaKTUBHOTO U3ITyUYEHHUS.
CgoiictBa anb(a-, O6era-, ramma-
U3ITy4EHUs. Binsanne
pPaAMOaKTUBHOCTH  HA  KUBBIE
OpraHU3MBI.

OTKpbITHE TIPOTOHA W HEWUTPOHA.
HyxnonHnas MOJIETb sanpa
I'eitzenbepra-iBanenko.  3apsn
anpa. MaccoBoe 4MCIO spa.
N3otomsl.

Anbda-pacnaa. DIEKTPOHHBIN H
TTO3UTPOHHBIN OeTa-pacma.
I'amma-uzmyuenue. 3aKoH
PaanoaKTUBHOTO pacraza.
OHeprus CBA3M HYKJIOHOB B S/Ipe.
S nepHbie cumbl.

Hedexr maccwl sipa. SnepHble
peakuuu. JleaeHue u CUHTE3 sEp.

N3yuenne JKCIIEPUMEHTOB,
JIOKa3bIBAOIINX CII0)KHOCTh
CTPOEHUS aTOMHOTO s1/Ipa.
HccnenoBanne TpPEeKOB YacTHIL
(o roToBBIM (poTOrpadusim).

N3yuenne AJIEPHBIX CHII,
SIIEPHBIX pEaKkIMi CHHTE3a |
pacnaza, TEPMOSIACPHOTO
CHUHTE3a.

N3ydyeHue HYKIOHHOW MOJEnU
snpa ['eitzen6epra-lBaneHko.
OObsicHeHHE  yCTpOHCTBa  H
MIPUMEHEHHUSI JT03UMETPA, KaMepbl
Bunbcona, simepHoro peakrtopa,
aTOMHOI OOMOBI.

Pemenne 3amau ¢ omnopodl Ha
MOJTy4YeHHbIE 3HAHUS, B T.4. O
3aps/ie 1 MacCOBOM YHCIIE siIpa.
Pacno3naBanune buznyecKux
SIBIICHUW B y4e€OHBIX OMBITAX U B
OKpY’KaroIen JKUA3HU:
€CTECTBEHHass M HCKYCCTBEHHas
PaTNOAKTUBHOCTb.

Snepusiit peakTop. | OnucaHue KBaHTOBBIX SIBJIECHUI U
TepMmosiiepHbIf CHUHTE3. | MPOLIECCOB C MCIOJIb30BaHUEM
[IpobnemMbl W TMEPCHEKTUBHI | GU3MYECKUX BEIMYUH: TEPHOJ




20

sIIEpHOM SHEPreTUKH. | oJlypacnaaa, »dSHEPrus  CBS3U
DKOJIOTHYECKHE aCIeKThl | aTOMHBIX S7ep, ACPEKT MAacChl
SIIEPHOM SHEPTETUKH. aapa.
DJieMeHTapHbIe YacTUIlbl. | AHAJIU3 MPOLIECCOB U SIBJICHUM C
OTKpbITHE TO3UTPOHA. HCIIOJIL30BAHUEM  3aKOHOB U
MeTonant HaOJIIOIeHUS U | OCTYJIAaTOB: 3aKOH COXPaHEHMs
perucTpanuu AJIEMEHTApHBIX | AJIEKTPUUECKOro 3apsiga, 3aKoH
JaCTHII. COXpAaHEHUsS MacCOBOr0 4YHCIA,
dyHIaMEHTAJIbHbBIC MOCTYJIaThI bopa, 3aKOH
B3aHMOJICHCTBHUS. EnuHCcTBO | pagnoakTMBHOIrO pacnaja.
(bu3nvecKoil KapTUHBI MHpAa. VYyacte B pabore Kpyrioro
TexHuueckue  yCTpoOWCTBa M | CTOJNA «DyHaaMEHTAIbHBIE
IIPAKTUYECKOE IIPUMEHEHUE: | B3aUMOJCHCTBHUS. Enuncreo
IO03UMETp, Kamepa BuibcoHa, | pu3nUecKOl KapTHUHBI MUPay.
SIEpHBIM  peakTop,  aromHas | Mcnonb3oBaHue
O6omMbOa UH()OPMAITMOHHBIX ~ TEXHOJOTHUH
JUTSL TIOUCKA, CTPYKTYPHPOBAHUS,
MHTEPIIPETALMU U TIPEJCTABICHUS
uHPOpMAIMK TIPU  TOJTOTOBKE
COOOIICHUH 0  NPUMEHEHUU
3aKOHOB KBAHTOBOW (DH3UKK B
TEXHHUKE Hu TEXHOJIOTHX,
DKOJIOTUYCCKUX acreKTax
SIICPHOM YHEPTETUKHU
HToro no pazneay 15
Pasnea 5. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3MKH
51 JIEMEHTHI 7 Otanbl  pa3BuTusa acTpoHomuu. | [logroroBka  cooOmieHuid 00
aCTPOHOMUU U [Ipuknagnoe U | 3Tanax pa3BUTHS aCTPOHOMHUHU, O
acTpou3uku MHPOBO33PEHUECKOE 3HAYCHHE | TPUKIATHOM n
ACTPOHOMHUHU. MHUPOBO33PEHYECKOM  3HAYEHUU
Bun 3Bé3nnoro Heba. Co3Be3ausi, | aCTPOHOMHUH, 0 MeToax
SpKUE€ 3BE31bI, IUIAHETHI, WX | MOJyYECHHS Hay4HbIX
BUJIMOC JBMKCHHE. ACTPOHOMHUYECKHUX 3HAHUH,
ConHeyHas cucTeMa. OTKPBITUSIX B COBPEMEHHOU
Comnnne. ConHeuHasi aKTUBHOCTh. | aCTPOHOMUH.
Ucrounuk »sHeprun ConHua wu | U3ydenue COBPEMEHHBIX
3BE3M. 3BE3IBI, HMX OCHOBHBIC | MPEJCTABICHUMN 0
XapaKTEPUCTUKH. JuarpaMMa | IpOUCXOXKJIEHUH U HBOJIIOLUU
«CHEKTPATbHBIN KJIacc — | CoumH1ta u 3BE31.
CBETUMOCTb». 3BE31bl TIaBHOM | M3yueHne  TUIOB  TaJlaKTHK,
MOCJIEOBATEILHOCTH. paguorajakTUK M KBa3apoB.
3aBUCHMOCTb «Macca — | 3ydyenune aBUKEeHHUsS HEOECHBIX
CBETHMOCTEY» JJIA 3BE3] TJIaBHOH | Ted, SBOJIFOLIUU 3BE3] H
MOCJIEOBATEIHLHOCTH. Bcenennoi, IPOLECCOB,
BuyTpenHee cTpoeHue 3BE3N. | NPOUCXOIAIIMX B 3BE3JaX, B
CoBpeMeHHbIE TPEACTABICHUS O | 3BE3THBIX CHCTEMaXx, B
MPOUCXOKACHUN W DBOJIIOIUU | MEKTATAKTHICCKOMN cpene,
ComHna u 3BE3A. DTanbl KU3HHU | MAcIITaOHOM CTPYKTYpPBbI
3BE3. Bcenennoif.
Mueunsiii  Ilyte —  Hama | OObscHEHHE paclLIupeHus
l'amakTuka. Ilonoxenue u | BcemeHHoM Ha OCHOBE 3aKoOHa

nemkenne CoiHina B | amakTuke.

Xa06na.
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Tune! ranaktuk. PagunoranakTuku
u KBazapbl. YEpHble MOBIPHI B
siIpax rajJakTHK.
Bcenennas. Pacmmpenue
Bcenennoii.  3akon  XaOb6ma.
Pazberanne ramaktuk. Teopus
bonpmoro B3peiBa. PenukroBoe
U3ITy4eHue.

MacmrabHast CTPYKTypa
Bcenennoii. MeraranakTtuka.
Hepeménnsie Ipo0IIEMBbI

ACTPOHOMUH

[MoarotroBka K  0OCYXICHUIO
HEPEUICHHBIX npobiieM
ACTPOHOMHUHU.

[IpoBenenue HaOJIIO e HUI
HEBOOPYKEHHBIM  IJ1a30M c

MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUN JIJI ONTPEAECIEHUS
MOJIOKEHHS HEOECHBIX O0BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE
CO3Be3 AU CeBepHoro
MOJTYLIAPUS U SIPKUE 3BE3/BI.
[IpoBenenne  HaOmOAEHUN B
TEJICCKOII JIyHsl, ILUIAHET,
Muieunoro Ilytu.
VYyactue B
HEpEIIEHHbIX
aCTPOHOMUU

IMCKYCCHH O
npobaemMax

Hroro no pazneny

7

Pasnea 6. O6o01maoiee NoBTOpeHue

6.1 | O6oOmaromee
MTOBTOPCHHE

7

O0001IIeHNE W CHUCTEMAaTU3alUs
cCoJepKaHUsi  pasleJiIoB  Kypca
«MexaHuKa, «MonexkynspHas
¢uzuka W TEPMOAMHAMUKAY,
«DNEeKTPOIUHAMUKAY,
«Konebanusa u BoJIHBDY, «OCHOBEI
CIieMaIbHOM TEOPUH
OTHOCUTEIBbHOCTHY, «KBaHTOBas
¢buzukay, «DNEeMEHTBI
aACTPOHOMUU U aCTPOPUIUKUY.
Ponp ¢usukm u actpoHomMHH B
SKOHOMMYCCKOM,
TEXHOJIOTUYECKON, COIHAIbLHON U
ATUYECKON cepax AesITeIbHOCTH
YeloBeKa, poJib U MECTO (DU3UKHU
U acCTPOHOMHUM B COBPEMEHHOH
Hay4YHOU KapTHUHE MHpa,
3HAYCHHUE ONHCATCIIHFHOM,
CUCTEMATU3UPYIOILIEH,
00BACHUTENLHOU u
IIPOTHOCTUYECKON GbyHKIMH
(buzmdeckoi TEOpUH, poib
¢busnueckoi TEOpUH B
(hopMUPOBAHUH TPEICTABICHUN O
¢buznueckoil  KapTHHE  MHpa,
MecTo  (U3MYECKON  KapTUHBI
Mupa B o01emM pany
COBPEMEHHBIX €CTEeCTBECHHO-
Hay4YHBIX  TOPEACTaBICHHH O
pupoJie

VYyactue B JAMCKYCCMM O pOJIU
¢u3MKH W acTpOHOMHUHU B
Pa3JIMYHbBIX chepax
JIEITEILHOCTH YCIOBEKA.
IToaroroska cooOrieHuil 0 MecTe
(¢u3nyUecKkoil KapTUHBI MHpa B
pany COBPEMEHHBIX
MPEJICTABICHUN O TPUPO/IE.
Brinmonnenue y4eOHBIX 3aJaHUM,
JIEMOHCTPHUPYIOIIUX OCBOCHHE
OCHOBHBIX TMOHATHH, (PU3NIECKIX
BEJIMYMH W  3aKOHOB  Kypca
¢uzuku 10-11 kmaccon

Hroro no pazngeny

OBILEE

68
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KOJIMYECTBO
YACOB I1O
[TPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoaunuyecTBO 4acosB
DJIEeKTPOHHbBIE
HaumenoBanue Jlaoo-
Ne (uudposbie)
pa3feioB M TeM KonTposabHble | paTop-
n/n Bcero o0pa3oBaTtejibHbIE
NPOrpamMMbl padoThI HbIe
pecypchl
padoThbI
Paznen 1. JIEKTPOJIUHAMUKA
MarauTtHoe 1oJe. Eu6 [TOK
. 11 1 3 noInoTeKa
11 IMEKTPOMATHHTHAS https://m.edsoo.ru/7f41c97c
WHIYKIUS
Htoro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexanuueckue u
2.1 AJIEKTPOMArHUTHBIE 9 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c
KOJIeOaHUs
Mexanuueckue u
2.2 AJIEKTPOMArHUTHBIE 5 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c
BOJIHEI
bubmmoteka IIOK
) 10 3
2.3 Onrruxa https://m.edsoo.ru/7f41c97c
Hroro no paszeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIIEIUAIbHOM

bubmmoteka IIOK
: 4 1
3.1 reopun https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBLHOCTH
Uroro no pazgeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
41 DNeMEeHThI KBaHTOBOU 6 bubnuoteka [JOK
' ONTUKHU https://m.edso00.ru/7f41c97c
bubnunorexa LIOK
: 4
4.2 CTpocke aroma https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
: 5
4.3 ATOMHOE 51pO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pa3nea 5. 9JIEMEHTBI ACTP

OHOMMUU N ACTPOPU3UKU

5.1

DJIEeMEHTBI aCTPOHOMUU

7

1

but6mmoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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‘ 1 acTpoPu3uKu

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

Uroro no pazgeny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE
6.1 O6o06mraromiee 4 bubnuoreka [JOK
IIOBTOPEHUE https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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