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IHHOACHUTEJBHAA 3AIINCKA

IIporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpeJHEro oOuero oOpa3oBaHMs
paspaboTaHa Ha OCHOBE TIOJIOKEHHWH W TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON mporpamMmebl, npeactaBieHHbx B @I'OC COO, a takxke ¢ yuéroMm QeaepanbHOi
paboueil mporpaMMbl BOCHHTAaHUS M KOHLEMIMHM HpenojaBaHus ydeOHOro mpeamera «Dusmka» B
oOpa3oBaTenpHbIX  opranuzauusx  Poccuiickoit ~ ®degepanmu,  peanu3yoOUMX  OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

CopneprkaHue mporpamMMbl 1o (U3MKe HapaBiIeHO HAa (HOPMUPOBAHME €CTECTBEHHO-HAYUHOMU
KapTuHbl Mupa oOywaromuxcst 10—-11 xmaccoB mpu oOyueHnu ux (usuke Ha 6a30BOM ypoOBHE Ha
OCHOBE CHUCTEMHO-JESITEIbHOCTHOIO nojaxoja. Ilporpamma mo ¢usuke cooTBETCTBYET TpeOOBAHUAM
OI'OC COO K IIaHMPYEMBIM JIMYHOCTHBIM, MNPEAMETHBIM M METANpPEIMETHBIM pe3ysbTaTaM
o0y4yeHMsl, a TaKXKe YYMThIBAET HEOOXOAMMOCTb peaNu3ald MEXIPEAMETHBIX CBs3ell (QU3UKU C
€CTECTBEHHO-HAYYHBbIMU Y4€OHBIMU IpeAMeTaMu. B Hell ompenensroTcsi OCHOBHBIE LIE€IM H3Yy4YEHUs
¢u3uKu Ha YpOBHE CpeJHEero oOLero oOpa3oBaHMs, IMJIAHUPYEMblE pPE3yJbTaThl OCBOEHHUS Kypca
(GU3KKY: TNYHOCTHBIE, METANIPEAMETHBIE, ITpeIMETHBIE (Ha 0a30BOM YPOBHE).

IIporpamma no (pu3MKe BKIIOYAET:

. IUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHHS Kypca (U3UKM Ha 0a30BOM YpOBHE, B TOM UHCIE
IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHHUS;
. coJepkanre yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHHUs.

®du3nka Kak Hayka o Haubojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYINAs B KauecTBE Y4eOHOIO
npeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHMI 00 OKpY)KaloIlleM MHUpeE.
[IkosnbHBIA Kypc GU3UKH — CUCTEMOOOPA3YIOIIUN JUIsl €CTECTBEHHO-HAYUHBIX Y4EOHBIX NPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIKAaT B OCHOBE NPOIECCOB W SBICHHHA, H3y4aeMbIX XUMHEH,
Ouonoruel, gusnueckoi reorpadpueil U actpoHomuen. lcrmonb3oBaHWE M AKTUBHOE NPUMEHEHHE
bu3nyecKkux 3HAHUM ONpeAeNseT XapakTep W pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTHH B cdepe
DHEPreTHKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, IOJY4YEHHMs HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiictBamu U Jpyrux. M3ydeHue Qpu3ukud BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa oOydaromuxcs, B (OpPMUPOBAHME YMEHHMH NPUMEHATh HAayYHBIH METO[
MO3HAHUS MPU BINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAaHUM.

B ocHOBy kypca ¢u3uKu Uil YpOBHS CpeiHero oOmiero oOpa3oBaHHUs IMOJIOKEH DA UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW Kypce SIBISETCS JOIMUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX pa3lieloB (U3MKHM, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW Marepuas Kypca (U3MKH OObEIMHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kypce siBisieTcst pOpMHUpOBaHUE IMPEJCTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus NpeanosaraeT HCHOIb30BaHUE T'yMaHUTapHOTO
noTeHuuana GU3NYECKO HaykH, OCMBICIEHUE CBSA3M Pa3BUTUS (U3UMKU C pa3BUTHEM OOIIECTBa, a
TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIEMaMH.

Hoesa npuxnaounou nanpaenennocmu. Kypc ¢pusmku npezamnonaraeT 3HAKOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes  skonoeuzayuu peanusyercs IMOCPEACTBOM  BBEIEHUS  JJIEMEHTOB  COJIEp)KaHus,
MOCBALIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PA3BUTHUEM TEXHUKHU
U TEXHOJOrui, a TaKkxke OOCYXIEHUs MpoOJieM paluOHAIBLHOTO MPHUPOJONOIL30BAaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMU DJIEMEHTaMHM Kypca (QHU3MKM Ha YpOBHE CpeJHero oOmiero ooOpazoBaHUs
ABIAIOTCS  (pusnueckue TeopuH ((POPMHpPOBAHHE TPEACTABIEHUH O CTPYKType IOCTPOEHUS
¢u3nueckoil Teopuu, posd (YHAAMEHTAIBHBIX 3aKOHOB M NPUHIUIIOB B  COBPEMEHHBIX
IIPEJICTaBICHUSIX O IPUPOJIE, IPaHULIAX TPUMEHUMOCTH TEOPHM, Il ONMCAaHUsl €CTECTBEHHO-HAYUHbIX
SIBJICHUM U POIIECCOB).
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CucreMHO-eATEIbHOCTHBIN TOIX0J] B Kypce (U3MKU peanu3yercs MpekIe BCero 3a Cuér
OpraHu3allii SKCIEPUMEHTAIBHON JeATeNIbHOCTH oO0ywarommxcs. Jnst 6a3oBoro ypoBHs Kypca
GuU3MKM — S5TO HCHOJB30BAHHUE CHCTEMbl (PPOHTANBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB U
1ab0paToOpHBIX paboOT, KOTOPBIE B IMporpamMme Mo GPu3uKe 0ObeTUHEHBI B OOIINN CITUCOK YUEHUIECKUX
MpaKTHYEeCKUX paboT. BeineneHue B yka3aHHOM MepeyHe J1a00opaTOpHBIX padoOT, MPOBOAUMBIX IS
KOHTPOJISI M OIICHKH, OCYIIECTBIIACTCS YYaCTHMKAMHM OOpa30oBaTEIbHOTO Mpollecca HCXOAS W3
0COOCHHOCTEH MIIaHUPOBAHUA U OCHaIeHUs KabuHera (usuku. [Ipu s3Tom obecrieunBaeTcs OBIaieHNE
00y4aromMUMHUCS yYMEHHUSIMH MPOBOJUTH KOCBEHHBIE H3MEpPEHHs, HCCIECIOBAHUS 3aBHCUMOCTEH
(bu3NYECKUX BEIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEATIOKEHHBIX THITOTES.

Bosbioe BHUMaHUE yJENAeTCsl PEIICHUI0 PACYETHRIX M KA4eCTBEHHBIX 3ajad. [lpu sTom juis
pacuéTHBIX 3a/a4 MPUOPUTETOM SIBIISIFOTCSL 3aJayd C SBHO 3aJaHHON (PU3UYECKOH MOJEIbIo,
MO3BOJISIOIINE MTPUMEHATh N3YUEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjerna Kypca, Tak
U UHTErpupys 3HAHUS U3 pPa3HbIX pas3aenoB. [ KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBISIOTCSA
3aJaHusl Ha OOBSACHEHHE NMPOTEKAaHUS (U3NYECKUX SBJICHUN W MPOIECCOB B OKPYKAIOMIECH >KU3HH,
TpeOyrorire BeIOOpa pu3ndeckoid MOAETH IJIsl CUTyallH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu GI'OC COO k MaTepHabHO-TEXHUYECKOMY 00€CIICUECHUIO
yueOHOro mpoiecca 0a3oBbI ypoBeHb Kypca (DU3UMKKM Ha ypOBHE CpeaHero oOuiero odpazoBaHUs
JIOJDKEH M3Y4aThCsl B YCIOBHUSIX MPEIMETHOTO KaOMHeTa (M3MKU WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuHeTa MPeMETOB €CTECTBEHHO-HAYYHOT0 LIMKIIa. B kabuHeTe PU3MKH JOMKHO OBITH HEOOX0IUMOE
nabopaTopHoe 000pyIOBaHME /ISl BBIOJHEHUS YKa3aHHBIX B MpOrpamMMme 1o (U3UKE YICHHIECKUX
MPAKTUYECKUX PadOT U IEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JleMoHCTpaniMoOHHOE ~ O0OpyaoBaHWEe (OPMHUPYETCS B  COOTBETCTBUU C  MPUHITUTIOM
MUHUMAJIBHON JOCTATOYHOCTU U 00€CIIeYrBaeT MOCTAHOBKY MEPEUNCIICHHBIX B IporpaMme 1o Gpusuke
KJIFOYEBBIX JIEMOHCTPALMHU JUIS UCCIIEOBAHMS M3YyYaeMbIX SIBJICHUN M MPOIECCOB, IMIIUPHUECKUX U
byHIaMEHTAlIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHIH.

JlaGoparopHoe 000pyAOBaHME AJIsI YUYEHHUUECKHX MPAKTUYECKUX paboT popmupyercs B BULAE
TEMaTUYEeCKUX KOMIUIEKTOB U 00€CIeunBaeTCs B pacuéTe OJJHOr0 KOMIUIEKTa Ha JIBYX OOYYarolIUXCs.
TemaTndeckne KOMIUIGKTHI Ja0OpaTOPHOTO 00OpYNOBaHHMS JOJDKHBI OBITH TIOCTPOCHBI HA
KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
WU3MEPUTEIIBHBIX CHCTEM B BUJIE ITU(POBBIX JTabOpaTOPHUH.

OCHOBHBIMH LETSIMH U3Y4eHUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

. dbopMupoBaHHE HHTEpeca M CTpEeMJIEHMs] OOydaroluXcs K HaydHOMY MH3y4YEHUIO
MPUPO/IbI, PA3BUTHE UX WHTEIJIEKTYaTIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMIPEJICTaBICHUMM O HAy4yHOM METOJe TNO3HaHUS M  (QOpPMHUpPOBaHUE
HCCIIEI0BATEIBCKOIO OTHOLICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

. (dbopMupOBaHKHE HayYHOTO MHUPOBO33PEHMSI KaK pe3yibTaTa U3y4yeHHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHrue yMeHUI OOBSACHATH SIBIIEHUS C UCIOIb30BaHHEM (QU3NYECKUX 3HAHUU U
Hay4HBbIX JI0Ka3aTeJIbCTB;

. dbopMupoBaHUE MPEACTABICHUN O PO (U3UKU N7l Pa3BUTUS JAPYTUX €CTECTBEHHBIX

HayK, TEXHUKU U TEXHOJIOTH.

JlocTuKeHHe ITHX 1iesieil oOecreunBaeTcs pelieHueM CIeIyoIUX 3a/1a4 B IPOLecce U3yUeHUs
Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero oopa3oBaHus:

. NpUOOpeTeHNe CUCTEMBbl 3HAHUNA 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHsIX, BKJIIOYAs MEXAHUKY, MOJEKYJSPHYIO (HU3UKY, DIEKTPOAMHAMHKY, KBAaHTOBYIO (PU3HKY H
AIIEMEHTHI acTPODU3UKH;

. dopmMHupoBaHHE YMEHHH TNPUMEHATh TEOPETHYECKUEe 3HAHUS JUIs OOBSCHEHHUS
bu3nyecKuX SIBICHUN B IPUPOJIE U JIJIS IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HHU;
. OCBOCHME CIHOCOOOB pEIIeHHUs pa3jIMyHBIX 3aJad C SBHO 3aJaHHOM (Qu3nueckon

MOJICIIbIO, 3a/1a4, MOAPa3yMEBAIONIUX CaMOCTOSITEIIPHOE CO3MaHue (HPU3UIECKON MOCNH, aJIeKBAaTHOM
YCIIOBUSIM 33]1a4U;
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. NOHMMaHNWE (U3NYECKUX OCHOB M TMPUHIUIOB JEHCTBUS TEXHHUYECKHUX YCTPONCTB H
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS Ha OKPYKAIOIIYIO CPELLY;
. OBJIaJICHUE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHMSI M MPOBEACHUS (PU3HUECKUX

OKCIIEPUMEHTOB, aHAIM3a W UWHTEpIpeTanud HWHQOPMAIMK, ONPEISICHHUS JIOCTOBEPHOCTU
MOJIYYCHHOTO Pe3yJIbTaTa;

o CO3JJaHUE YCJIOBHH JUIsl Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEI0BATENHCKOM, TBOPUECKON
JIeATEIILHOCTH.

Ha wusyuenune ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEAHEr0 OOIIEero oO0pa3oBaHUS
otBoauTcs B 11 kacce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

Pa3znea 1. JjekTpoauHaMuKa

Tema 3. Maenumnoe none. dnekmpomacHumHas UHOYKYUs

IloctosiHHBIE MarHUTHl. B3aMMoJeiCTBUE MOCTOSHHBIX MarHuToB. MaruutHoe nose. Bexrop
MarHuTHOM MHIYKUMH. [IpMHIMI cynepno3uuuy MarHUTHBIX IOJ€H. JIMHUM MarHUTHONM MHAYKIUU.
KapTuHa 1uHUI MarHUTHOM MHAYKLINHU NOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1oJie NpPOBOJHMKA ¢ TOKoM. KapTuHa nMHMM MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IIPOBOJHMKA, KATYIIKH C TOKOM. OnbIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ MoJyib U HampasiieHUE. [IBrkeHHe 3apsyKEHHOM YacTHIbI B OJHOPOJHOM
MarHuTHoOM nose. Pabora cuisl Jlopenna.

SBneHue  DNEKTpOMarHUTHOW  MHAYKIMHM. IIOTOK  BEKkTOpa  MarHUTHOW — MHAYKIIMH.
ONEeKTpOABMKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKLuu Dapazes.

BuxpeBoe nsnexkTpuyeckoe Imosie. ONEKTPOABMXKYIIAs CHUJIa HMHAYKUMA B IPOBOJHMKE,
JBIKYIIEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

[IpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIA CAMOMHIYKIIMH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHnuyeckue yCTpoHCTBA M  NPAKTUYECKOE IPUMEHEHHE: TOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMArHUTBI, MJIEKTPOIBUraTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKLMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMy4YKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHYKIIUH.

[IpaBumo JleHna.

3aBUCUMOCTD D3JEKTPOJABMKYIIEH CHIJIBI HMHIAYKIMM OT CKOPOCTH HW3MEHEHUS MAarHUTHOIO
MIOTOKA.

SIBneHne caMOMHIyKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIE€HUS AIEKTPOMarHUTHOM NHIYKIIMH.

Pa3gen 2. Kojie0aHus M BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMacHUmMHbvle KO1e0anus.
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KonebarenpHas cucrema. CBOOOIHBIE MeXaHWUYeCKHe Koaebanus. ['apMmonnyueckne KoneOanums.
[Tepuon, yacrora, amrutyaa u (asza konebanuit. [IpykuHHBIA MasTHUK. MaTeMaTHYeCKHI MasTHUK.
VYpaBHeHHE rapMOHHUYECKUX Kosiebanwuil. [IpeBpaliieHre sHepruu npu rapMOHMYECKUX KOJIeOaHUsX.

Konebarenpupiii  KOHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIC KOJeOaHUS B  WACATHLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJOTHS MEXAY MEXaHHMUYECKUMU M AJIEKTPOMArHUTHBIMU KOJECOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B HICATHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouMx KosneOaHUsX. BbIHYXJeHHbIE MeXaHWYeCKHe KOoJIeOaHUs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiii Tok. CHHYCOMJAIBHBIA IMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IIpousBoncTtBo, mnepenaya u  HOTPEOICHUE ANEKTPUUYECKOM DHEPIHH.
OKOJIOTUYECKME PHUCKM IpUd  I[POU3BOJACTBE  3JeKTposHepruu. KynbTypa  ucCHoiab30BaHuUs
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

TexHudeckue ycTpoWCTBa M NMPAKTHUECKOE IIPUMEHEHUE: JIEKTPUYECKUN 3BOHOK, T'€HEPATOP
MEPEMEHHOTO TOKa, JTMHHUU JJIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KosieOaTeNbHON cHCTEMbl (MPYXKUHHBIA WIM MaTeMaTHYeCKHi
MasITHUK).

Habmoienue 3atyxaroniux kojaeOaHui.

HccnenoBanme CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AJIEKTPOMATrHUTHBIE KOJICOAHMSI.

OcmwmorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsDKEHUST OT  BpPEMEHH) s
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu mocnenoBaTteabHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HHIYKTHBHOCTH U
KOHJIEHCaTopa.

Monenb TMHUY 3IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPHOAA MallbIX KoJieOaHUil rpy3a Ha HUTHU OT JAJUHBI HUTH U
Macchl Ipys3a.

HccnenoBanue NepeMEHHOIO TOKa B LIENIN U3 MOCJIEN0BATEILHO COEAMHEHHBIX KOHJEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAacHUMHbLE BOJIHbL

MexaHuueckrue BOJIHBI, yclioBUsl pacnpoctpaHeHus. Ilepuon. CkopocTs pacrnpocTpaHeHHs U
JuinHa BoJHBI. [lonepednsle W mponosibHbIe BOJHBL. MHTepdepeHuns u audpaxius MeXaHHYeCKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTpOMarHUTHHIE BOJHBL. YCJIOBHSI M3JIY4Y€HMs DSJIEKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHrtanus BekTopoB E, B, V B anekrpomaruutHoi BosiHe. CBOWCTBA 3JEKTPOMATHUTHBIX BOJH:
OTpakeHue, peoMIIeHuE, noJisipu3anus, nudpaxus, uHTepdepeHus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[lkana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe 3IeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHnueckue yCTpOHCTBA M TNPAKTHUUECKOE IPUMEHEHUE: MY3BIKAJIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi IMAarHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paIuoNpuEéMHUK, TEJIEBU30P, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTPaHEHHUE MOMEPEUHBIX U MPOOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak MICTOYHUK 3BYKa.

Habmronenue oTpaxeHus U MPeToOMICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue natepdepeHimu u U pakiind MeXaHUIeCKUX BOJIH.



3BYKOBOM pe30HaHC.

HaGimroienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAa)KEHUE, NPEIIOMIIEHUE, MOJspU3alus,
mudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamosmHERHOE pacpOCTpaHEHHUE CBETA B OAHOPOIHOM cpene. Jlyu
cBera. TOYeUHbI UICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B INTIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIN MOKa3aTelb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi MoJHOro BHYTPEHHET0 OTPAsKEHMUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparoiye 1 paccenBaronive JuH3bl. ToHKas JMH3a. POKYCHOE pacCTOSTHUE M ONTHYECKAs
cuiia ToHko# nuH3bl. [locTpoenue n3o0pakeHuil B COOMPAOIINX U pacCeUBarOIIMX JuH3ax. Popmyna
TOHKOM JIMH3EI. Y BEJIMUECHHE, JTaBaeMOE JTHH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKHU.

BonroBas ontuka. MaTepdepennus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIOBHS HAOIIOICHUS
MaKCHMyMOB M MHHHMYMOB B HHTEPPEPEHLUMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. [Judpaknuonnas pemérka. YciaoBue HaOMIOJEHHS TVIABHBIX MAaKCHMYMOB
NP MaJICHUH MOHOXPOMATHYECKOTO CBETA Ha JTU(DPAKIIMOHHYIO PEIIETKY.

[lonsipuszanus ceera.

TexHu4yeckue yCcTpOWCTBA W MPAKTHYECKOE NPHUMEHECHHME: OYKH, Jyna, (oToarmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(PPAKIMOHHAS pPeléTKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHEITHOE pacpocTpaHeHue, OTpaKeHre U pesioMmiieHre cBeta. OnTuyeckue npruoopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens cBeTOBOA.

HccnenoBanue cBONCTB N300paXeHH B TMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIa.

HaGmronenue nunrepdepeHimu ceera.

Habmonenue nugpakuuu cera.

HalGmronenue aqucnepcuu cera.

[Tonyuyenue cnekTpa ¢ TOMOILBIO TIPU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIIOHHON PEHIETKY.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazaresns NpeoMIIEHUs CTEKIA.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Paznen 3. OcHOBBI cIelHATBHOI T€OPHH OTHOCHTEIBLHOCTH

['paHnubl TPUMEHUMOCTH KJIACCHMYECKOM MexaHuWKHW. [locTynmarel crnenuanbHOW TEOpHUH
OTHOCHUTEJIBHOCTU: UHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BAKyyMe€, IIPUHIUII OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprusi ¥ UMIYJIbC PEINATUBUCTCKON YaCTULIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIBI. DHEPTUS TOKOS.

Paznen 4. KBantoBasi pusuka

Tema 1. Dnemenmuol K6AHMOBOU ONMUKU

@otonbl. Popmyna Ilnanka cBs3u 3HEpruu (POTOHA C €ro YAaCTOTOH. DHEPrusi U HUMITYJIbC
dboToHa.
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OtkpeiTie u uccnenoBanue poroaddexra. Ompiter A. I'. CroneroBa. 3akonbl hoTodddekTa.
VYpaBuenue Diinmreiina g poroaddexra. «KpacHas rpannna» Gororddexra.
JlaBiienne cBera. OnwiThl [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.
Texnuyeckue ycTpolcTBa U IpakTUYeckoe TMpuMeHeHHe: (OTodIeMeHT, (OTOAATUHK,
coJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
Dot eKT Ha YCTAaHOBKE € TIMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETO GoTtodddexra.
Cseroauos.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnbeiTel Pesepdopa o paccestauto o -yactuil. [tanerapuas Mojenb
atoma. [loctynarer bopa. M3nydenue u nornomeHne GOTOHOB MPH MEPEXO0/Ie aToMa C OJTHOTO YPOBHS
SHEpruu Ha Ipyroil. Buasl ciekTpoB. CekTp ypoBHEH 3HEPruu aTroma BOJA0PO/Ia.
BoustHoBbI€ cBOMcTBa yacTull. Bomubl ne bpoinsa. KoprnycKyisspHO-BOJIHOBOM Tyanu3Mm.
CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.
TexHuueckue  yCTpPOWCTBA W INPAKTUYECKOE IIPUMEHEHHE: CHEKTpaJbHBIM  aHAIMU3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmtoienue inHeHYaThIX CIEKTPOB U3JTyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
HalGmronenue nuHeyaToro criekTpa.
Tema 3. Amommnoe sa0po
DKCIEpUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs siapa. OTKpbITHE PATUOAKTUBHOCTH.
OnsiThl Pezepdopna nmo onpeaeneHno cocTaBa pajinoakTUBHOTO u3nyueHus. CoiicTa anbga-, 6eta-,
ramma-u3iydeHus. BiausiHue paaroakTHBHOCTH HA KUBbIE OPTraHU3MBI.
OtkpbiTHE TIpoTOHA M HeMTpoHa. Hykinonnas mognens sapa ['eiizenGepra—lBanenko. 3apsia
anpa. MaccoBoe uucino sigpa. M3oTomnst.
Anbda-pacnan. ONeKTpOHHBIH W TMO3UTPOHHBIM Oera-pacnan. ['amma-uziaydeHue. 3aKoH
PaaAMOaKTUBHOIO pacraja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepusiif peakrop. TepMosiiepHblii cuaTe3. [Ipo0GneMbl U MEPCIEeKTUBBI SAEPHON IHEPrETUKU.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTreTHKU.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTop1 Ha0JIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (DpM3NYeCcKOi KapTHHBI MHpa.
TexHnuyeckue ycTpoHCTBa W TNPAaKTHUUECKOE INPUMEHEHHUe: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOLUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Paznen 5. DineMeHTHI ACTPOHOMMH U ACTPOPHU3UKH
Drarbl pa3BUTHs acTpoHOMHUH. [IpUKIaHOE M MUPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMHUH.
Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUIUMOE ABHKCHHUE.
ConHeyHas cucrema.
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Comnue. ConHevyHasi akTUBHOCTh. McTounuk sHeprun CosiHia v 3BE311. 3BE3/bI, X OCHOBHBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTPaJIbHBIA  KJIACC — CBETUMOCTH». 3BE3/bI  TJIAaBHOMU
MIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JUIsl 3BE3]1 IJIaBHOM MOCIEA0BATEIbHOCTH.
Bnytpennee crpoenue 38&31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXO0KIECHUU U 3BoMtoIMU ColiHIa
U 3BE311. DTanbl )KU3HU 3BE3 .

Mnineunsiii [yt — nama [Mamaktuka. [lonoxxenue m aBuxkenue Connua B [Mamaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TaaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3axkon Xa06ma. PasOeranme ramaktuk. Teopus
Bonsuioro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabniooenus

Habumtoienuss HeBOOPYKEHHBIM TIJ1a30M C HUCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUN IS
OMpeNIeTICHUsI TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nojaymapus u ipkue 3BE3/1bI.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrtu.

O6o0maroiiee MOBTOPECHHE

Ponb pu3mku m acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTUIECKON, COIMAIBHON M STHYCCKOU
cepax NeATeIbHOCTH YEJIOBEKa, pOJib M MeCTO (M3MKH U aCTPOHOMHH B COBPEMEHHOW HayYHOU
KapTHHE MHpa, poiib (GU3NIECKOIl Teopuu B (POPMHUPOBAHUHU TPEACTABICHUN O (pru3HyecKol KapThHE
MUpa, MecTo (u3MYecKol KapTUHBI MHUpa B OOIIEM pSAIYy COBPEMEHHBIX €CTECTBEHHO-HAaYyYHBIX
MPEJCTABICHUI O IPUPO/IE.

MexnpeaMeTHbI€ CBSI3U

N3yuyenune kypca ¢uszuku 6a3zoBoro ypoBHS B 11 Kkjacce oOCyIIeCTBISETCS € Y4ETOM
COJIEpKaTEIbHBIX MEKIIPEIMETHBIX CBSI3eU C KypcaMU MaTeMAaTUKH, OMOJOTHH, XUMUH, reorpadguu u
TEXHOJIOTHH.

Mesicnpeomemmuvle noHamus, CBSI3aHHBIEC C U3YYEHUEM METOI0B HAyYHOTO MO3HAHUS: SIBJICHUE,
Hay4HbIH (akT, TUMOTe3a, (PU3MUecKas BEJIMYMHA, 3aKOH, TEOpUs, HAONIOJCHUE, SKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIINHU
Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB, TPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUH, MPU3HAKU TIOI00MS
TPEYTroJIbHUKOB, OMpeIeJIeHHE MIIOMAAN IIOCKUX GUryp u o0bEma Ted.

buonoeus: snexTpudeckue sSBJICHHUS B KMBOW MPHUPOJIE, KoJieOaTeIbHBIE IBIKCHHUS B >KUBOU
MPUPOJIE, ONITUUECKHE SIBJICHUS B )KUBOM MPUPOJE, IEHCTBUE paArallii Ha )KMUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUTMYECKasi CTPYKTypa TBEPJBIX TEJ, MEXaHU3MBI
00pa30oBaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPATbHBIN aHaTH3.

l'eocpagpusa: MaTHUTHBIE TONIOCAa 3€MJIM, 3alie)KM MArHUTHBIX pyl, (OTOChEMKA 3€MHOMI
MOBEPXHOCTHU, MIPEICKAZAHNE 3EMIIETPICEHUIA.

Texnonocus: IMHUM DJIEKTPONEPENad, TEHEpaTOp IIEPEMEHHOIO TOKA, 3JIEKTPOJBHUIATENb,
WHAYKIIMOHHAS Te4b, pajap, paauoONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meun,
MIPOEKITMOHHBIN arapar, BOJIOKOHHASI ONITHKA, COTHEUHAast OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue yuebHoro npeamera «Pusnka» Ha YpOBHE CpeiHero oomiero oopasopanus (6a30BbIN
ypOBeHB) JOJKHO 00€eCIIeYnTh AOCTHXKCHUC CICAYIOIINUX JIMYHOCTHBIX, METApPEAMCTHBIX U
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMMHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS y4yeOHOro mnpenmera «®dusuka» MOIKHBI OTpaXKaTbh
TOTOBHOCTb W CIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEH
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MO3UIIMEH JTUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIIMH, MO3MTHBHBIX BHYTPEHHHUX YOCKICHHM,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONBbITa U ONbITA AEATEIBHOCTH B IPOLIECCE pPEAM3ALUU OCHOBHBIX HAIPABJICHUI BOCIHUTATEIBHON
JIeATEeTbHOCTH, B TOM YHUCJIE€ B YACTHU:

1) rpakIaHCKOro BOCIHTAHMS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TO3HUIIMUA O0YUYAIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

NPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TYMAHUCTHUECKUX H JEMOKPAaTHYCCKUX
IIEHHOCTEH;

FOTOBHOCTh BECTHM COBMECTHYIO JIEATEJIbHOCTh B MHTEpPEcax TIpakJaHCKOTO O0O0IlecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aHMOJICHCTBOBATH C COIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIIHSIMHU
Y Ha3HAYEHUEM;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IPa)IaHCKOW UACHTHYHOCTH, MATPUOTHU3MA,;

LIEHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUNUCKUX YUEHBIX B
obsactu (UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEIICHHS;

CIIOCOOHOCTH OIIEHHMBATh CUTYallUI0 M MPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOILIECHHWE K MHpPY, BKIIOYAs ICTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYLIETO
¢buznueckoil Hayke;

5) Tpya10BOr0 BOCIIMTAHUSI:

HWHTEpEC K pa3IMuHbIM cdepam npodhecCuoHaTbHON NeATeTbHOCTH, B TOM YHCIIE CBS3aHHBIM C
bu3MKOl W TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccuu
peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO M €caMOOOpa30BaHMIO B oOmacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3KOJIOrHYECKOr0 BOCIIUTAHMUSI:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYyJIbTYpbl, OCO3HAHHME TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;

IJTAHUPOBAHUE U OCYILECTBICHHUE JEHCTBUM B OKPYXKAIOIIEH Cpelie HA OCHOBE 3HAHMUS LIEJIeH
YCTOMUYMBOTO pPa3BUTHUS YEJIIOBEUECTBA;

pacIIMpeHHe OMbITa JAEATETLHOCTH KOJOTHMUYECKOW HAIMPaBJICHHOCTH HAa OCHOBE MMEIOITUXCS
3HaHW 10 PHU3UKE;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyecKkoil HayKu;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEeATENbHOCTH, TOTOBHOCTh B TpoIlecce H3ydeHUs (Gusmku
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO JICSITEIIbHOCTh WHIMBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeibHBIE YHHBePCcAJbHbIE YUeOHbIE AelCTBUS

bazosvie nocuueckue oeticmeusi:

CaMOCTOSITENIbHO  (OPMYJTUPOBATh W  aKTyalM3UpOBaTh MpoOsieMy, paccMaTpuBarh €€
BCECTOPOHHE;

ONPENENATh UEIH IEATEIbHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;
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BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBIICHUSAX;

pa3pabarbIBaTh IUIaH pEIICHUsS MPOOJIEMBbl C Y4ETOM aHaIHM3a UMEIOIIUXCA MAaTepPHAIBHBIX U
HEMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE pPE3YJIBTATOB LEISM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITENbHOCTH;

KOODJAMHUPOBATh M  BBIIONHATH pPAa0OTy B YCIOBUSAX pPEAITBHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX POOIEeM.

basosvie uccneoosamenvckue oeticmaus:

BJIJICTh HAYYHOU TEPMHUHOJIOTHUEH, KIIFOYEBBIMH MOHATUAMHU M METOJaMU (PU3NYECKON HAYKH;

BJIa/IETh HAaBbIKAMHU y4eOHO-UCCIIEJIOBATEILCKON M TPOEKTHOM MAESITeIbHOCTH B 00JacTH
¢u3uKH, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB pEUICHHs 3a/1ad
buznyecKoro coaepxaHus, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMS;

BJIQJIETh BUJIAMHU JEATEIbHOCTU IO IIOJIYYEHMIO HOBOIO 3HAHUS, €ro MHTEpIpEeTaluu,
peoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYallUsX, B TOM YHUCIE MPH CO3JAaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTYaIU3UPOBATh 3a7a4y, BBIABUTATh THIIOTE3Y €€
pelIeHts, HaXOJUTh apryMEHThI Ul J0Ka3aTelbCTBa CBOUX YTBEP)KJEHUH, 3a7aBaTh IapaMeTphl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJIyUEHHBIE B XOJI€ PELICHMSI 3a]]aul pe3yNbTaThl, KpUTUUECKU OLIEHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3a/la4d B 0Opa30BATENBHOW NESATEIHLHOCTH, B TOM
qHCclie PU U3YYCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH PUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KUZHEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33a4H, I0MYCKAIOIINE AIbTepPHATUBHBIC PELLICHUS.

Paboma c ungopmayueri:

BJI/IETh HaBBIKAMM TOJydyeHUsT HHPOpMalUM (U3MYECKOTO COJAEPKAHUS U3 HMCTOYHHUKOB
pa3HbIX TUIOB, CAMOCTOATEIHHO OCYIIECTBIATH MOUCK, aHAIHN3, CHCTEeMATU3alMI0 U UHTEPIPETAIUIO
UHPOPMAILIUN PA3IMYHBIX BUJOB U (OPM IIPEICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCTIOJB30BaTh CpeACTBa WH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3allMOHHBIX 3a/lad C CcoONo/ieHneM TpeOoBaHUN
HPrOHOMUKHU, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U 3TUYECKUX HOPM,
HOpPM UH(POPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOrO COAEpX aHUS B pa3NUYHbIX (opMaTax ¢ y4ETOM Ha3HAUECHUS
uHbOpMallMd ¥ IIEJIEBOM  ayAUTOpUM, BBIOUpAs ONTUMaJIbHYIO (OpMYy TMpEACTaBICHUS U
BU3YaIH3aliu.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA:

OCYILIECTBIATH OOIIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH J1€ATENBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKYy M METOIbl COBMECTHBIX JEHCTBHI C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0T0 4JIeHA KOJUIEKTUBA;

IIPUHUMATD LEJIM COBMECTHOM AESTENbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUS
10 €€ TOCTHKEHUIO: COCTAaBJIATh IIJIaH JCHCTBUM, PACIPENEIATh POJIU C yUETOM MHEHHMM Y4aCTHUKOB,
00CyXIaTh pe3yIbTaThl COBMECTHOU PabOTHI;
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OLICHMBATh KaueCTBO CBOETO BKJAJa U KaKJIOTO yYaCTHHKA KOMaHJbI B OOLIUI pe3yibTar 1o
pa3pabOoTaHHBIM KPUTEPUSIM;

npejajaraTb HOBBIE IPOEKTHI, OLICHMBATh HJIEM C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEACHHUE B PA3IUYHBIX CUTYAIUSIX, MPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh NHUITUATHBHBIM.

Pery1siTuBHBIEe YHMBepcaibHble yueOHbIe AeiicTBUS

Camoopeanuszayusi:

CaMOCTOSITENIbHO OCYILIECTBIIATH [O3HABATEIBHYIO JICATEIBHOCTh B 00NAacCTH (U3UKU |
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYJIMPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IJIAH PEIICHUs Pacu€THBIX M KAyeCTBEHHBIX 3aiay, IUIaH
BBITMIOJTHEHUS IPAKTHUUECKOM pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHU;

JlaBaTh OLEHKY HOBBIM CHUTYAIlHIM;

pacImmpsATh paMK1 y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaTh €ro, OpaTb Ha ce0s OTBETCTBEHHOCTh 3a
perieHwue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO SPYAULUU B 007acTH (DU3WKH, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

Camoxkonmpons, SMOYUOHATLHBIN UHMEILIEKN.:

JaBaTh OIIGHKY HOBBIM CHUTYalldsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMHU IMO3HABATEJIBHON pedrieKCHr KaK OCO3HAHHWs COBEPIIAEMbBIX ICHCTBHI U
MBICITUTEIIBHBIX TPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUH;

UCIOJIb30BaTh MPUEMBI pedIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHIDKEHHIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAINU3E PE3yIbTaTOB AEITEIbHOCTH;

MPUHUMATH €05, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mpouecce nocTMkKEHHs JTUYHOCTHBIX PE3YJbTAaTOB OCBOEHHUS MPOrpamMMbl MO (u3mke ams
YPOBHSI CpeIHEro o0Imero ooOpa3oBaHUs y OOydYarOIMIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
MHTEJUIEKT, MPEANOoaraoui copMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTH IMOHMMAaTh CBOE HSMOILMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKIIFOUYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD 32
CBOE TOBEACHUE, CHOCOOHOCTh AaJalTHPOBATHCS K HMOLMUOHAIBHBIM HM3MEHEHUSM U TPOSBIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllUM, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTH)KEHUIO ILeIH U  yCIHexy,
ONITUMU3M, HHUITMATHBHOCTh, YMEHHE IEHCTBOBATH UCXO/IS M3 CBOMX BO3MOKHOCTEH;

SMIMATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €T0 TIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COILIMAJIHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BBICTpAaMBaTh OTHOIIEHHUS C APYTMMHU
JFOIBMU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 11 kilacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
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JE€MOHCTPUPOBATh Ha MPHUMEPAaX pojb U MeCTO (PU3MKH B (HOPMUPOBAHMM COBPEMEHHOMU
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IIPAKTUYECKOMN
NEeSITeIbHOCTH JII0/IEH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHUHBI MUDA;

YYUTBIBATh TPAHUIBl NPUMEHEHUS HM3YYCHHBIX  (PU3MUECKUX  MOJENCH:  TOYEUHBIH
JJIEKTPUUECKUI 3apsj, JIyd CBETa, TOYEUHBIH MCTOYHHUK CBETA, sIEpPHAs MOJENIb aTOMa, HYKJIOHHAas
MO/IENIb aTOMHOT'O Si/Ipa MPH pelieHrH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (pu3Mueckue sBiIeHUS (Ipouecchl) W OOBSICHATh HX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN ¥ KBAaHTOBOW (PM3MKH: 3JIEKTpHUYECKash MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAS MHJIYKIHS,
JeicTBUE MAarHUTHOTO TIOJsI HAa IMPOBOJHUK C TOKOM M JBIKYUIMHCS 3apsij, SJIEKTPOMarHUTHBIE
KoJIeOaHHUs W BOJIHBL, IPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaKEHUE, IPEIOMIICHHUE,
uHTephepeHIys, TuppaKkIus U MOIApU3aAIMI CBETa, AUCIEPCUs CBeTa, (POTOEKTpUIeCKUid (et
(potoaddexT), cBeTOBOE aBieHWE, BO3HUKHOBEHHME JIMHEHMYATOrO CIEKTpa aromMa BOJOpOja,
€CTEeCTBEHHAS U MCKYCCTBEHHAs! PaHOAKTUBHOCTH;

OINMCHIBaTh M3y4YCHHbIE CBOMICTBAa BeIIECTBA (AJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOJAMMOCTh PA3IMYHBIX CpEl) M OJICKTPOMArHUTHBIC SIBICHHS (IIPOIIECCHI),
UCTIONB3Ys (pU3MUECKUe BEJIUYMHBL: IEKTPUUYECKUM 3apsjl, CHila TOKa, SJIEKTPUYECKOEe HalpsiKeHue,
AJIEKTPUYECKOE CONPOTHUBIIEHHWE, PAa3HOCTh MOTEHLHMANOB, AJIEKTPOJABMIKYIIAs Ccuia, paboTa TOKa,
MHAYKIUS MarHUTHOrO mojisi, cuia Amnepa, cuia JlopeHua, MHIYKTHMBHOCTb KaTYIIKH, SHEPrHs
AIIEKTPUYECKOTO W MAarHUTHOTO MOJICH, MEePHOA M 4YacToTa KojeOaHWil B KoyieOaTelnbHOM KOHTYpE,
3apsil M CWiIa TOKa B IIPOLIECCE T'apMOHMUYECKHUX 3JIEKTPOMAarHUTHBIX KojeOaHWH, (QOKycHOe
paccTosiHMe W ONTHYECKasi CHJIa JIMH3bI, TIPH ONMCAHWU NPABHILHO TPAKTOBATh (PU3MUECKUI CMBICI
UCMOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUs M €AMHULIbI, YKa3bIBaTh (POPMYIIbI, CBSA3bIBAIOIIUE JAaHHYIO
($U3NUECKyIO BETUYNHY C IPYTHMHU BEIIMYMHAMHU;

OIUCHIBATh M3yYCHHbIE KBAHTOBBIC SIBIEHUS M MPOLECCHI, UCHOb3Ys (PU3NUeCKre BEIUUYHUHBI:
CKOpPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETa, DHEPTUsS W UMMYIbC (oToHa,
HepuoJl TOJypacmajaa, SHEpPrusi CBsI3U aTOMHBIX fJep, NPU ONUCAHWU NPABUIBHO TPaKTOBATh
(GU3NUeCKUi CMBICI HCIOJB3YEMbIX BEJIHYWH, MX O0003HAUCHHs W EIWHHIBI, YKa3bIBaTh (OPMYJIHI,
CBSI3BIBAIOIME JAHHYIO (U3UUECKYIO BEIMYMHY C JPYITMMU BEJIMYMHAMH, BBIUUCIATH 3HAUYEHUE
(U3UYECKON BEITMYUHBL;

aHAJTM3UpPOBaTh (U3UYECKUE IMPOLECChl M SBJCHUS, HUCHOJb3ysd (U3MUECKUE 3aKOHBI HU
NPUHIUIBL: 3aK0OH OMa, 3aKOHBI MMOCIIEI0BATENFHOTO M TMAapaJUIeTbHOTO COCTUHEHUS MPOBOTHUKOB,
3akoH  Jlxoyns—JleHma, 3akoH  9JEKTPOMAarHUTHOW  MHAYKIMM, 3aKOH  IPSIMOJMHEHHOro
pacmpocTpaHeHHsI CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEIOMJICHHS CBETa, ypaBHEHHE
OiHmreitHa 111 porodddekra, 3aKOH COXpaHEHHs] PHEPruH, 3aKOH COXPAHEHUS HUMIIYNIbCA, 3aKOH
COXpaHEHHUsI DJIEKTPUUECKOI0 3aps/ia, 3aKOH COXpPAaHEHUs] MacCOBOI0 yucIia, nmocTynaTtsl bopa, 3akoH
paJMOAaKTUBHOIO pachaga, NpuU HTOM pa3iuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OIpeJIeNIATh HAlpaBJIeHWEe BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M OMHCHIBATh N300pa’keHHE, CO3JaBaeMOe IMIIOCKUM 3€pPKaJIoM, TOHKOH JIMH30MH;

BBITIOJIHATE OKCIEPUMEHTHI TI0 HCCIIEAOBAaHUIO (U3NYECKUX SBICHUH W TIPOIECCOB C
UCIIOJIb30BAaHUEM TIPSAMBIX U KOCBEHHBIX M3MEPEHUM: MpU 3TOM (OpMyIHUpoBaTh MpodiemMy/3aiady
TUTIOTE3y y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHUSA,
IPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITH TPSIMBbIE U KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEJIMYWH, TIPU 3TOM BBIOMPAThH
ONTUMAJIBHBIA CMOCOO M3MEpPEeHHs M HCIONb30BaTh M3BECTHHIE METOJbl OIEHKH IOTrpeIIHOCTEei
WU3MEPEHHI;

UCCIIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH C UCIOIb30BAHUEM MPSAMBIX H3MEPEHHI: MTPH
9TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATh PE3Yy/IbTaThl MOIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUIE TAOJIHII U TPa(UKOB, AeTaTh BEIBOIBI 10 pe3yabTaTaM HCCIEI0BaHMS;
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coOmro1aTh mpaBuiia 6€30MacHOro Tpyia MPHU MPOBEICHUN HUCCIEAOBAHUN B paMKaxX y4eOHOTO
OKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM UM IMPOEKTHOW JEATENBHOCTH C HCHOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemaTh pacu€THbIC 3aJauu C SBHO 3a/JlaHHON (DPM3MYECKON MOJIENbIO, UCTIONB3Ys (pru3mueckue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/la4il BHIOUpaTh GU3UYECKYIO MOJIETh, BBIIEIATh
¢usnueckue BETUMYMHBI M (HOPMYIBI, HEOOXOMUMBIE Ui €€ pEeLIeHHs, NPOBOAMTH PACUETHl H
OLICHUBATh PEAIbHOCTDH MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUMHBI,

pelaTh KadyeCTBEHHbIE 3aJaud: BBICTpauBaTh JOTMYECKM HENPOTHUBOPEUMBYIO LIETIOYKY
paccyXJIeHU ¢ OMOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SBICHUS;

WCTOJIB30BaTh MPU pEIIeHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMAIMOHHBIC TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAMN U MPECTaBICHUs Y4eOHOM U HAy4YHO-TOMYISIPHOM
uHpOpPMALIUY, TOJYYCHHON U3 pa3jIMYHBIX MCTOYHUKOB, KPUTUYECKH AHAIU3UPOBATH IOJIy4aeMYIO
uHpopmaruio;

OOBSACHATH NPUHLMIBI JECHCTBUS MalllMH, MPUOOPOB M TEXHUYECKHUX YCTPOICTB, pa3inyaTh
yCIIOBUS UX 0€30MacHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

IIPUBOJIUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apyOexHbIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS M0 (PU3UKE B MOBCEAHEBHOW >KU3HM Ul 00eCreYeHUs
0e30macHOCTH TpU OOpalleHUH C TMPUOOpaMU U TEXHUUECKUMHU YCTPONCTBAMH, AJIsi COXpaHEHUS
3/10pOBbs U COOTIOAEHUSI HOPM KOJIOTMUECKOT0 TIOBEICHUS B OKPYKAIOILEH CpeLIE;

paboTtaTh B TpYIE C BBIMOJIHEHUEM Pa3UYHBIX COLMAJBHBIX POJIEH, MIaHUPOBaTh paboTy
IpyMNIbl, PALIMOHAIBHO paclpeAesaTh 00s13aHHOCTU U IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTyallusX, aJIeKBaTHO OIICHHBATh BKJIAJ KaXJOrO0 U3 YYaCTHHUKOB TPYMIbl B pEIICHUE
paccMarpuBaeMon mpoOIeMbl.

TEMATHYECKOE INTAHUPOBAHUE

Ne |HanmeHoBaHuME pa3ziesioB U TEM KonuuecTBo yacoB |JnekTpoHHbIE (LTUPPOBHIEC)
T/T1 {TPOTPaMMBI BcerolKP [IP, |oOpa3oBaTenbHBIE PECYPCHI
JIP

Paznen 1. JIEKTPO/IMHAMUKA

1.1 |MarauTHoe€ moJje. DIeKTPOMarHuTHAS 11 1 3 |[[bubaunorexa [JOK
WHTYKITAS https://m.edsoo.ru/7f41c97c]]

Wroro no pasneny 11

Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI

2.1 MexaHWYeCKHUE U AIICKTPOMArHUTHBIC 9 1 |[[buGmmorexa [ITOK
KoJIeOaHMs https://m.edsoo.ru/7f41c97c]]

2.2 MexaHWYecKHe U AIEKTPOMArHUTHBIC 5 1 [[BubmuoTeka [JOK
BOJTHBI https://m.edsoo.ru/7f41c97c]]

2.3 |Onruka 10 3 |[[bubauorexa [JOK

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

Wroro no pazueny 24

Pa3znen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 |OcHOBBI cieMaNBLHOM Teopun 4 1 [[BubmuoTeka [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c]]

Wtoro no pazgeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 |DneMeHThl KBAHTOBON ONTHUKH 6 [[BubmuoTeka [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 |CtpoeHue aToma 4 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41c97c]]

4.3 |ATomMHOE SAPO 5 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41c97c]]

Wroro no pazueny 15

Paznen 5. 9JJIEMEHTbBI ACTPOHOMMU U ACTPO®PU3UKHU

5.1 |DaemMeHTHI acTpOHOMUM | acTpodu3uku | 7 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41c97c]]

Wroro no pazueny 7

Pa3znen 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 |Ob6o06matomee MOBTOPEHUE 4 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41c97c]]

Hroro no pasneny 4

Pe3epBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOI'PAMME

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
T K
eMa ypoka 0JINYeCTBO 4acoB | Jlara | Jara SeKTpoRHbIE
Ne U3y4yeHl u3yue-
JIP uudgposbie
n/ 1 HUSA
- Bcero| KP o0pa3oBaTeJib-Hble
1P (mi1an) |(pakr) pecypen!t
1 ITocTOsITHHBIE MAarHUTHL U UX bu6nunorexa LIOK
B3aMMO/IeiicTBHE. MarHUTHOE https://m.edsoo.ru/ffOc9
noje. BeKTop MarHuTHOM 1 778
I 7
WHAYKIAH. JIMHAA MarHATHOMN 01.09-
e 08.09
2 MarauTtHoe 1oje NpoBOJHUKA C ' bubmuoreka [IOK
TokoM. OnbIT Dpcrena. 1 https://m.edso0.ru/ff0c9
B3anmoneicTere npoBOJHUKOB C 8fe
TOKOM
3 JlaboparopHas paboTa bubmmoreka [JOK
«V3yyeHne MarHuTHOTO MOJIst 1 JIP1 https://m.edsoo.ru/ff0c9
KaTYIIKHA C TOKOM 8fe
4 JlelicTBME€ MAarHUTHOTO TOJIS HA bubnuotexa [JOK
11.09-
MIPOBOAHHK C TOKOM. Cuiia 15.09 https://m.edsoo.ru/ffOc9
Awmmepa. JlaboparopHas pabora ' ac0
. 1 JIP2
«HccnenoBanue aeicTBUS
MTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM)
5 JlelicTBE MAarHUTHOTO TTOJIS Ha but6mmoreka [IOK
18.09- .
JIBYDKYIILYIOCS 3apSKEHHYIO 1 29 09 https://m.edsoo.ru/ff0c9

ygactuity. Cwia Jlopenma. Pabota

df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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cuibl JIopeHna

6 DNEeKTpOMAarHUTHAST WHTYKIIHSL.
[ToTok BekTOpa MarHUTHOM
uHaykuuu. DJ1C uHAYKIIY.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Oapanes

7 JlaboparopHas pabota bubnmoreka [JOK
«HccnenoBanue ABICHUS JIP3 https://m.edsoo.ru/ffOca
ANEKTPOMArHUTHOW WHTYKITHID) 150

8 WHIyKTUBHOCTE. SIBjIeHME 25.09- bubmmnorexa LIOK
camouHaykimn. DJ1C 29.09 https://m.edsoo.ru/ffOca
CaMOMHAYKITUU. DHEPTHsI 600
MarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

9 TexHUYeCKne yCTpOUCTBA U UX
MIPUMEHEHHE: TTOCTOSHHBIC
MarHHTHI, dJICKTPOMATrHHTHI,

AJIEKTPOABHUIaTEIb, YCKOPUTEIH
SIIEMEHTAPHBIX YACTHII, 02.10-
WHAYKIIUOHHAS TIeYb 06.10

10 | O6obmarommii ypok bu6nmorexa LIOK
«MarsuTHoe roJe. https://m.edsoo.ru/ffOca
DNeKTpOMaruHuTHast UHIYKIUS» b82

11 | KontponbHas paboTa o Teme bubmuoteka [IOK
«MarHuTHoe moJe. KP1 https://m.edsoo.ru/ffOca
DNeKTpOMaruHuTHast UHIYKITUS» d58

12 | CBoGoaHBIE MEXaHUYECKHE 09.10- bubnmorexa [IOK
xoneGanus. [apMoHUYECcKUe 13.10 https://m.edsoo.ru/ffOca
KoJieOaHusl. Y paBHEHUE f06
TapMOHHYECKHUX KoeOaHUi.

[IpeBpanienue 3Heprun

13 | JlabGopatopHas paboTa
«HMccrnenoBanre 3aBUCUMOCTH
neproja Majblx KosebaHuil rpysa JIP4
Ha HUTH OT JJTMHBI HUTH U MAcChI
rpy3a»

14 | KonebaTenbHblil KOHTYP. 16.10- bu6muoreka [JOK
CBOOOTHBIE ANMEKTPOMATHUTHBIE 20.10 https://m.edsoo.ru/ffOch
KOJIEOAaHNS B UIE€AIbHOM 820
KoJe0aTeTbHOM KOHTYpE.

AHaorus Mexmy
MEXaHUYECKUMH H
AEKTPOMArHATHBIMH
KOJICOaAaHUSIMH

15 | ®opmyna Tomcona. 3akoH bubmuorexa [JOK
COXpaHEHHsI SHEPTUH B https://m.edsoo.ru/ffOcb
AACAILHOM KoJIe0aTeIbHOM 23.10- 9c4
KOHTYpE 27.10

16 | IIpeacramieHue o 3aTyXaKOIMNUX but6mmoreka [IOK

KoseOaHusx. BeIHyKICHHBIS

https://m.edsoo.ru/ffOch



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
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
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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MEXaHUYECKHE KOIeOaHus. b86
Pe3onanc. BeinyxaeHnbie
9JIEKTPOMArHUTHBIE KOJIeOaHHS
17 | IlepeMeHHBII TOK. Bu6muoteka [JOK
CHHYyCOMIAIbHBIN TIEPEMEHHBIH https://m.edsoo.ru/ffOcb
TOK. MOIITHOCTh TIEPEMEHHOTO d34
TOKa. AMIUTUTYIHOE U
JEUCTBYIOIIEEC 3HAYEHUE CHIIBI 07.11-
TOKA M HATPSOKCHUS 10.11
18 | Tpancdopmarop. [IponsBoacTso,
nepeaaya u norpedieHue
JIEKTPHUYECKON DHEPTUU
19 | VcrpoiicTBO U mpakTUYECKOE bubnnorexa [JOK
MPUMECHEHHE DIICKTPHUUECKOTO https://m.edsoo.ru/ff0cc
3BOHKA, FeHepaTopa NePEMEHHOTO 324
TOKa, JINHUM 3JIEKTporepesady
13.11-
20 | DKOJOTHYECKHE PUCKHU TPU 17.11
MIPOU3BOJICTBE JICKTPOIHEPTHH.
Kynbrypa ncnonbs3oBaHus
JIEKTPOIHEPTUHU B MIOBCEIHEBHON
KU3HH
MexaHnnyeckue BOJHBI, YCIOBHS bubnunorexka LIOK
pacmpoctpanenus. [lepuo. https://m.edsoo.ru/ffOcc
CKOpOCTh paciupoCTpaHEHUS U as4d
JuiHa BoJiHbl. [lonepeunsie u 20.11-
21 | mpoaOIbHBIE BOJHBI 24.11
3ByK. CKOpOCTH 3ByKa. bubmuoreka [IOK
I'pomkocTs 3ByKa. BeicoTa ToHa. https://m.edsoo.ru/ffOcc
22 | TemOp 3ByKa c0c
DNEKTPOMarHUTHBIE BOJIHBL, UX bubmuoteka [IOK
cBoiicTBa 1 ckopocTb. [1Ikana https://m.edsoo.ru/ff0cc
23 | DIEeKTPOMAarHUTHBIX BOJH 27.11- fe0
[pUHIMIIBI PaJUOCBS3U U 01.12
TeneBueHNs. Pa3BuTHe cpeacTs
24 | cBsa3u. Pagnonokanus
KonTponbHas padora bubmuorexa [IOK
«Konebanus 1 BOJTHBI» KP2 https://m.edsoo.ru/ff0cc
25 " 04.12- 618
[IpssmonunenHoe 08.12 bubmuorexa [JOK
pacrpoCcTpaHEHHE CBETA B https://m.edsoo.ru/ffOcd
OIHOpOAHOM cpeze. Toueunsli 350
26 | ucrouHmK cBeta. JIyd cBera
OtpaxxeHue cBeTa. 3aKOHbI bu6muoreka [JOK
oTpaxkeHus cBeta. [Toctpoenue https://m.edsoo.ru/ffOcd
27 | n300pakeHuil B IUIOCKOM 3epKaJie 11.12 4e0
IIpenomnenue ceera. [lonHoe 15' 12 bu6muoreka [JOK
BHYTPEHHEE OTpakeHHE. https://m.edsoo.ru/ffOcd
[IpeaenbHbIi Yro MOJHOTO 7f6
28 | BHYTPEHHETO OTPAXKCHUS
29 | JlabGoparopHas paboTa JIPS | 18.12- bubmuoreka [IOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
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
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
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«M3mepenne mokazaresst 22.12 https://m.edsoo.ru/ffOcd
MIPEJIOMIJICHUS CTEKJIa 67a
JIunzel. [Toctpoenue bubnuorexa [IOK
n3o0paxenuii B imH3e. Dopmyina https://m.edsoo.ru/ffOcd
TOHKOM JIMH3EI. YBEJIMUYCHHE dle
30 | muH3BI
JlaboparopHas pabota
«HccnenoBanne cBOUCTB JIP6
31 | m300pakeHUli B THH3AX)» 25 12
Jucnepcus cBeta. CloKHBIN 28l. 12
cocraB Oenoro cBera. L[Ber.
JIP7
JIaboparopHast pabota
32 | «HabmoeHne TUCIepcun CBETay
HNuTtepdepennus cera. bubnnoreka [JOK
Judpakuus cera. https://m.edsoo.ru/ffOce
33 | udpakinuonHas pemeéTka 09.01- d22
ITorepedHoCTh CBETOBBIX BOJIH. 12.01 Bbu6nmoreka [IOK
[Monsipu3anus cBera https://m.edsoo.ru/ffOcf
34 02e
OnTrueckue mpruOOpsl U
YCTPOMCTBA U YCIIOBUS UX
35 | 6e301acHOro MPUMEHCHUS 15.01
['paHu1bl TPUMEHUMOCTH 19'_01 bubnnoreka [JOK
KJIACCUYECKON MEXaHHMKH. https://m.edsoo.ru/ffOcf
[TocTynatsl crienuanTbHON TEOPUU 862
36 | OTHOCUTENBHOCTH
OTHOCHUTENBHOCTh bubmuoreka [{OK
OJTHOBPEMEHHOCTH. 3aMe [IeHHE https://m.edsoo.ru/ffOcf
37 | BpeMeHHU U COKpaIleHHEe JUTUHBI 99 01 a42
DHeprus U UMITYJIbC 26.01 bubnnorexa [JOK
PEIATUBUCTCKO#M yacTuIlsl. CBS3b https://m.edsoo.ru/ffOcf
MAacChI C DJHEPTHEH U UMITYTBCOM. c68
38 | DHeprus mokos
KonTponbhnas pabora «Onrtuka. bubmmnoreka HOK
OCHOBBI CHICIIHATIBHON TEOPUU KP3 https://m.edsoo.ru/ffOcf
39 | OTHOCHTENTEHOCTH 29.01- 6f0
®otonsl. ®opmyia [Tnanka. 02.02 Bubmoreka [TOK
DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcf
40 el6
OTKpBITHE U UCCIIEIOBAHNE bu6muoreka [JOK
¢doroaddexra. OnbiThr A. T https://m.edsoo.ru/ffOcf
41 | CroneroBa 05.02 fc4
3axoHb! poTodhdeKTa. 09' 02 Bu6mmorexa IIOK
YpaBHeHne DWHIITEHA 1S https://m.edsoo.ru/ff0d0
dhotorddekra. «Kpacuas 15e
42 | rpanuna» goroaddekra
Hasnenue cBera. OnwiTh [1. H. 12.02- bubmuorexa [{OK
JlebeneBa. XuMuueckoe IeCcTBUE 16' 02 https://m.edsoo.ru/ff0d0

43

CBCTa

4236



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
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
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
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TexHu4eckue ycTpoucTsa u
MIPaKTUYECKOE TPUMEHEHUE!

(dhoTorIeMEeHT, POTOIATUHK,

44 | conneunas Oarapesi, CBETOIMO]T

Penrenue 3amau mo reme bu6nmorexa [IOK

«DNEMEHTHI KBAHTOBOW OIITHKMNY https://m.edsoo.ru/ff0d0
45 19.02- 302

Monpens atoma TomcoHa. OnbITE 22 02 bu6nmoreka [IOK
Pesepdopna o paccesiauto o- https://m.edsoo.ru/ff0d0
yactull. [Inanerapuast mozens 9la

46 | atoma
[Toctynarer bopa bubnmoreka [JOK
https://m.edsoo.ru/ff0d0
4 26.02- afa

H3nydenue u noriomeHne 01.03 bubmmoreka [JOK
(OTOHOB IIpH TIEPEXOJIE aTOMA C https://m.edsoo.ru/ff0d0
OJTHOTO YPOBHS DHEPTUU HA afa

48 | npyroii. Buasl criekTpoB

BosHOBEIE CBOMCTBA YaCTHII. bu6nmorexa LIOK
Bounbl ne Bpoiis. https://m.edsoo.ru/ff0d0
KopnyckynsipHo-BonHOBOM cad
nyanu3Mm. CIIOHTaHHOE U

49 | BBIHYXJIEHHOE U3JIy4EeHHE 04.03-
—_ = 07.03

OTkpbITHE PaIUOAKTUBHOCTH. ' bubmuoteka [IOK
Omeitel Pesepdopaa o https://m.edsoo.ru/ff0d0
OIPEICTICHUIO COCTaBa fd2

50 | paIMOaKTUBHOTO U3ITYYCHUS

CsoticTBa anbda-, 6era-, ramma-
n3nydeHus. BnusHue
PaOaKTUBHOCTH Ha KHUBBIC

51 | opranusmsl 11.03-

OTKpBITHE MPOTOHA U HEUTPOHA. 15.03 Bu6auoreka [JOK
W3oromnel. Anbda-pacma. https://m.edsoo.ru/ff0d1
DNEeKTPOHHBIN U TO3UTPOHHBIN 162

52 | Gera-pacnan. 'amma-u3nyyenue

OHeprus CBA3U HYKJIOHOB B SIIpE. bubmuorexa [IOK
SlnepHble peakuuu. S aepHbIit https://m.edsoo.ru/ff0d1
peaxtop. [Ipobnemsi, 356
MEPCIIEKTHBBI, IKOJIOTHICCKUE

53 | aceKTHI sIePHOM SHEPreTUKU

DJIeMEHTApHBIE YaCTHUIIBI. 25.03- bubmmoreka [JOK
OTKpBITHE TTO3UTPOHA. METOIBI 29.03 https://m.edsoo.ru/ff0d0
HaOIIO/ICHUS U PETHCTPAIUN e38
a1eMeHTapHbIX YacTull. Kpyribii
cton «PyHIaMeHTalbHbIC
B3anMoaercTBud. EnMMHCTBO

54 | hu3nyeckoit KapTUHBI MUPaY

Bun 38é3anoro He6a. Co3Be3aus, 01.04-

SIpKHE 3BE3/IbI, TUTAHETHI, UX
05.04
55 | Bunumoe asmxeHue. ConHeuHas



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

56

Comnne. ConHeyHas akTUBHOCTb.
Uctounuk sueprun CoiHiia u
3BE3

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
I10CJIEI0BATEIBHOCTH.
BuyTpennee ctpoeHue 3BE3I.
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXKACHUU U IBOJIIOLUU
ConHua u 3B€311

58

Muneunsiii [1yte — Hama
l'anakTtuka. [lonoxenue n
nerkenne Connna B [amakTuke.
l'anaktuku. YEpHbIE NBIPHI B
SIIPAX rajakTHK

08.04-
12.04

59

Bcenennas. Pazoeranue
ranaktuk. Teopust bonsioro
B3pbIBA. PEIMKTOBOE H3ITy4eHHE.
MeraranakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMUU

15.04-
19.04

61

KonrponsHas padora
«3J7eMeHTHI aCTPOHOMUH U
acTpou3UKM»

KP4

62

Ob6o6maromuit ypok. Poib
(U3HUKN 1 aCTPOHOMUH B
3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATIbHON B
ATUYECKOH cdepax AesaTeTbHOCTH
YyeJioBeKa

22.04-
27.04

63

O6o6matomuii ypok. Pons u
MecTO (pU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHUpa

64

O6o6maromuii ypok. Ponb
¢buznueckoil Teopuu B
(bopMHpOBaHUU TPEICTABICHUH O
¢bu3nyecKoil KapTuHe MUpa

02.05-
03.05

65

O6o06matomuii ypok. Mecto
(bu3nUecKoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

66

PesepBHBIil ypok. MarHutHoe
1oJie. JNEeKTpOMarHuTHas
VUHIYKIWS

06.05-
08.05

67

Pe3epBHblii ypok. OnTHka.
OcHOBBI cIeENMANIBHON Teopun
OTHOCHTEIBHOCTH

13.05-
24.05
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68

Pesepnblit ypok. KBanrosas
¢u3uka. J1eMeHThl ACTPOHOMUU
1 acTpoU3UKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1
784

OBILIEE KOJIMYECTBO YACOB
11O ITPOI'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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JUCT KOPPEKIIMA PABOYEN ITPOT'PAMMBbBI
INPEIMET ©OU3UKA KJIACC 11

OUO yuntens [dyouniok Onbra BukropoBHa

KosnuecTBo
MPOBeJIeHHBbIX HJatbl
UTOoro
YPOKOB B pe3epBHBIX
IHomyroan IIpuunHbI KoppexTupyromue
COOTBETCTBUM C . WA IDOoBe
e HECOOTBETCTBHS MeponpusATHS POBEACHO
KTII JOIMOJTHUTEIbH YPOKOB
bIX YPOKOB
IJIAH dakr
1 32
MOJTyro/ine
2 36
MOJIYroJiue
HUTOI'O3a 68
y4IeOHBIN
ron
BriBossl 0
BBIITIOJTHEH
5058
nporpamm
bl
Yuurenb ( O.B.1y6unioK)

*3a cueT nHTeHCH(UKAIMKU y4eOHOTO mporiecca (COKpaIeHUE PE3CPBHBIX YaCOB; YaCOB, OTBEICHHBIX
Ha 00001IIeHIE, TOBTOPEHNE M CUCTEMATH3AIHUIO YIeOHOTO MaTeprana, CIUSHIE OJIM3KUX TI0 COAEPKAHUIO
TE€M YPOKOB, UCTIOIb30BAHHUE OJIOYHO-MOJTIYJIEHOW CUCTEMBI 3aHSATHI ), CAMOOOPa30BaHUE YUAIIUXCS WITH
MIPOBEACHUC NOITOJIHUTCIIBHBIX YPOKOB (HaTI)I OTHUX YPOKOB YKa3bIBaOTCA B COOTBETCTBYIOINX STUeKax
crpaBa
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