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MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeqHEro o0miero odpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOXKEHHH U TpeOOBaHUI K
pe3ylibTaTaM OCBOCHHUsSI OCHOBHOUM oOpa3oBarenbHOU mporpammebl, npeactaBieHHbx B PI'OC COO, a Takxe ¢ yduérom (denepanpHoil pabodeit
IPOrpaMMbl BOCIIUTAHUS M KOHIICTILIUY MIpernoaBanus yueOHoro npeamera «Pu3nka» B oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit denepanuu,
peanu3yomux OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Copepxanue mporpammsbl 1o (usnke HampabiieHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOywarouuxcs 11 kimacca mpu
o0yyeHnH uX ¢u3uKe Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIILHOCTHOTO Noaxona. [Iporpamma mo ¢u3nuKe COOTBETCTBYET TpeOOBaHUAM
OI'OC COO K nmnaHupyeMbIM JTUYHOCTHBIM, NMPEAMETHBIM W METalmpeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TakKe YYUTHbIBaeT HEOOXOIWMOCTb
peanu3aniy MeXIPEAMETHBIX CBsI3ei (PU3UKU C €CTECTBEHHO-HAYYHBIMU YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensioTcss OCHOBHBIC 1SN N3YYeHUS
¢bu3MK Ha YpPOBHE CpeaHero obmiero oOpa3oBaHMs, IUIAHUPYEMbIE PE3yNbTaThl OCBOCHHUS Kypca (U3UKH: JUYHOCTHBIE, METAIlpEIMETHEIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pu3mMKe BKIIOYAECT:

® TUTAHUPYEMBbIE Pe3yIbTAaThl OCBOCHHS Kypca (GU3MKK Ha 6a30BOM YpOBHE, B TOM YHCIIEC IPEAMETHBIC PE3YIIbTATHI IO TO1aM O0YUYEHUS;
e conepkaHue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHusl.

®du3rka Kak Hayka o0 Hanboliee 0OIIMX 3aKOHAX MPHUPOJIbI, BBICTYMAsl B KAUeCTBE Y4EOHOTO MpeAMETa B IIKOJIe, BHOCUT CYIIECTBEHHBINA BKJIaJ B
cCHCTeMy 3HAaHUK 00 okpyxaromeMm mupe. LLIKompHBIH Kypc (QHU3UKHM — CHCTEMOOOPA3YIOMIMKA Ui €CTECTBEHHO-HAYYHBIX Yy4EOHBIX IPEIMETOB,
MOCKOJNIBKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBIECHUI, U3y4aeMbIX XUMUEH, Onosorueil, pusnueckoi reorpadueil 1 acTpOHOMHUEH.
Hcnonp3oBaHne u akTUBHOE IPUMEHEHNE (PU3MUECKUX 3HAHHUH OTpeNeNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cepe SHEPreTUKH,
TPaHCIOPTA, OCBOEHUSI KOCMOCA, TIOJIYYEHHUsI HOBBIX MaTepHajIoB C 3a/laHHBIMU CBOMCTBaMU U Jpyrux. Mzyuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa OOydJaromwuxcs, B (OPMHPOBAHHWE YMEHHH TPUMEHSTh HAYYHBIH METOJ TMO3HAHUS TPU
BBITTOJIHEHUH UMU YYE€OHBIX UCCIICOBAHUIM.

B ocHOBY Kkypca ¢u3uKu ISl YPOBHS CPETHEro 00mero o0pa3oBaHusl MOJIOKEH Psijl UIeH, KOTOPBIE MOYKHO pacCMaTPHUBATh KaK MPUHIIMITBL €T0
HOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEHM Kypc SBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3/eioB (U3UKH,
BKJIIOYAET KaK BONPOCHI KJIACCUYECKOH, TaK M COBPEMEHHON (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuall Kypca pU3MKH 00beIMHEH BOKPYr (u3MUecKUx Teopuil. Bexymum B Kypce sBisercs
(dbopMHpOBaHUE MPEACTABIECHUIN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanmzanus npearonaraeT UCIONb30BaHUEe TYMaHUTAPHOTO MOTEHIMANa (GU3NIECKON HAyKH, OCMBICICHHE CBS3H
pa3BUTHS (PU3KKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHUECKUMH NPOOIIeMaMHu.

Hoess npuknaonou wnanpaeiennocmu. Kypc GU3WKH TpeamnonaraeT 3HAKOMCTBO C IMUPOKAM KPYrOM TEXHHUYECKHX W TEXHOJIOTHYECKUX
NPUI0KEHNUH U3yUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamnu3yercsi IOCPEICTBOM BBEJCHHS SJIEMEHTOB COJICPIKaHUs, TIOCBSIIIEHHBIX KOJOTHYECKUM POoOIeMaM COBPEMEHHOCTH,
KOTOpbIE CBSA3AaHbI C PA3BUTHEM TEXHHMKHM U TEXHOJIOTUH, a TakKe 0O0CYXJAEHUS MpoOIeM PallMOHAIILHOTO MPUPOJIONONB30BaAHNS U SKOJIOTHYECKON
0€30MacHOCTH.
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Crep)KHEBBIMH 3JIEMEHTaMU Kypca (U3MKM HAa YpPOBHE cpenHero obmiero oOpa3oBaHUsS SABISAIOTCS (uzuueckue Teopuu (PpopMupoBaHUE
MPEJICTABICHUI O CTPYKTYpPE MOCTPOCHUS PU3NYECKON TEOpUH, poid (yHIaMEHTAIBHBIX 3aKOHOB U IPUHLIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O
IpUpoJie, TPaHULaX IPUMEHUMOCTH TEOPUH, /JIsl ONIMCAHUS ECTECTBEHHO-HAYUHbIX SIBJICHUN U IPOLIECCOB).

CucTeMHO-IeTENIbHOCTHBIA MOIX0J B Kypce (U3HMKH peaqu3yercss MpeXKIe BCero 3a CUET OpraHMu3alli 3KCIEPUMEHTAIBHON N1eATeIbHOCTH
oOyyaromuxcs. [lns 6azoBoro ypoBHS Kypca (PU3MKM — 3TO HCHOJBb30BAaHHUE CHCTEMBbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paToOpHBIX paboT, KOTOPHIE B MporpamMmme 1o pu3rKe 00beIMHEHBI B OO CIIHUCOK YYeHUYECKUX TPAKTHUECKUX padoT. Brigenenue B ykazaHHOM
nepevHe J1abopaTOpHBIX PadOT, MPOBOAUMBIX JUIi KOHTPOJIS M OIEHKH, OCYIIECTBISIETCS YYaCTHUKaMH 00pa30BaTEIbHOTO MpoIecca UCXOAS U3
O0COOCHHOCTEH MIIaHUPOBaHUs W OCHalleHus kabunera ¢usuku. [Ipu 3TOM obecrneunBaercsi OBiIaJieHUE OOYYAIOIMIMMHCS YMEHHUSIMU IPOBOAUTH
KOCBEHHBIE U3MEPEHUS, UCCIIEOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEJTMUMH M TOCTAHOBKY OIBITOB IO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bbonbiioe BHMMaHKE yeIseTCs PEIICHUI0 PACUETHBIX U Ka4eCTBEHHBIX 3a/1a4. [Ipu aToM [1st pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a7]a4 C
SIBHO 33JaHHOW (PM3MUYECKOW MOJEIBIO, TO3BOJISIONINE MPUMEHSITh HU3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasziena Kypca, Tak U
UHTETPUPYS 3HAHUSA U3 PAa3HBIX pa3fenioB. J[s KaueCcTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIOTCS 3aaHUsl HA OOBACHEHUE MPOTEKaHUs (PUIUUECKHUX
SIBJICHU U TIPOLIECCOB B OKPY KAOIIEH JKU3HU, TpeOyromue BpI00pa GU3NIECKON MOIEH I CUTYalluH PAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusamMu @PI'OC COO k MaTepuanbHO-TEXHHUECKOMY 00ecTIeueHUI0 yueOHOro mporecca 0a30BbIil ypoBeHb Kypca (pusuku
Ha YpOBHE CpeaHero olrmiero o0pa3oBaHus JODKEH M3y4aThCsl B YCIOBHSX NMPEIMETHOro KaOmHeTa (M3MKH WM B YCIOBHSIX WHTETPUPOBAHHOTO
KaOuHEeTa MPEJAMETOB E€CTECTBEHHO-HAYYHOro Iukia. B kabunere (u3MKM OIDKHO OBITH HEOOXOJMMOEe J1abopaTopHOE 000pyAOBaHME IS
BBINOJIHEHHSI YKa3aHHBIX B IPOTpaMMe 10 (PU3NKE YICHUYECKHUX MPAKTHIECKUX PadoT U IEMOHCTPAIIIOHHOE 000PYIOBaHHE.

JemoHcTpanmoHHOe 000pyaoBaHue GOPMUPYETCs] B COOTBETCTBUU C MPUHIIUIIOM MHUHHUMAIBbHON AOCTATOYHOCTU U 00eCleYrBaeT MOCTAHOBKY
NEPEYUCIIEHHBIX B MpOrpaMMe Mo (U3MKe KIIOYEBBIX JEMOHCTpALUil JJs UCCIIEJOBAHMUS M3y4aeMbIX SIBJICHHM M IMPOLIECCOB, SMIUPUYECKUX U
(byHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 000pynOBaHKE I YYCHUUYECKUX MPAKTHUECKUX padoT (GOpMHUPYETCS B BUJIE TEMATHUYECKUX KOMIUIEKTOB U OOECIICUMBACTCS B
pacuére OJHOTO KOMIUIEKTa Ha JIByX oOydwaromuxcs. TemaTrnyeckue KOMIUIEKThI J1a0opaTOpHOTro 00O0pYHOBaHMS JOJDKHBI OBITH MOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX M HU(MPOBBIX MPHOOPOB, a TakkKe KOMIBIOTEPHBIX H3MEPUTENBHBIX CHUCTEM B BHJAE IHPPOBBIX
n1abopaToOpuil.

OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

e (opMHpOBaHHE HMHTEpeca U CTpeMJIeHHs OOy4yarolMXCsl K HAydYHOMY HM3YyYEHMIO HPUPOJbI, Pa3BUTHE MX HHTEIUICKTYalbHbBIX W
TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE IMPEACTaBICHUN O HAyYHOM METO/€ MO3HaHWUS M (OPMUPOBAHME MCCIIEAOBATEIHCKOTO OTHOMICHUS K OKPYXKAIOUIUM
SIBIICHUSIM;

¢ (hopMHpoOBaHNE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs OCHOB CTPOSHHS MaTepuu U (PyHAaMEeHTaIbHBIX 3aKOHOB (DU3UKH;

¢ (hopMHpoBaHHE YMEHHUI OOBSICHATD SABJIEHUS C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUI M HayYHBIX JOKa3aTeNbCTB;

e (hopMupoBaHUE MPEACTABICHUHN O poy GU3NKYU IS pa3BUTHS IPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

Joctuxenue THX Leneil odbecrednBaeTcsl pelieHneM CIeAyIoNX 3a1ad B Mpollecce U3yueHus: Kypca (pU3MKU Ha ypOBHE CPEIHEro oOIero
o0Opa3oBaHMUs:
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¢ proOpeTeHne CUCTEMbl 3HAHUN 00 00X (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIOYas MEXaHUKY, MOJECKYIISIPHYIO
(Gu3uKy, 3IEKTPOAUHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHThI acCTPOPU3UKY;
¢ (hopMHpOBaHHE YMEHHH MPHUMEHATh TEOPETHUECKUE 3HAHUS IS OObACHEHHS (PU3MYECKHX SBJICHUH B MPHUPOJEC W VIS TPUHSATHS
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM JKU3HU;
® OCBOCHME CIIOCOOOB PELICHUS Pa3IMYHbIX 33]1a4 € IBHO 331aHHON (pu3nuecKoil MoJIeIIblo, 3a/1a4, OIpa3yMeBaIOIINX CAMOCTOSTENIbHOE
co3zlanue (hpu3nyecKor MOJEIH, aIeKBaTHOM yCIOBUSM 3aJjauy;
® NJOHUMaHHE (PU3UYECKHX OCHOB M NPHUHIIMIIOB JCHCTBHS TEXHHUUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHX IPOIIECCOB, UX BIUSHUS Ha
OKPYXKAIOIIlYIO CPENyY;
® OBJIA/ICHUE METOJAMU CAMOCTOSTEIbHOIO IJIAHUPOBAHUS U MPOBEIEHUs GU3NYECKUX HKCIEPUMEHTOB, aHAJIU3a U MHTEPIIPETALH
UH(pOpMaLIKK, OIPEAETICHHS JOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;
® CO3JaHME YCJIOBUH /7Sl pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM 1EATEIbHOCTH.
Ha u3yuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE cpelHEro oduiero oopazoBanust orsoautcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).
[Ipennaraemslii B mporpamme 1o (pu3Hke nepedeHb JJa0opaTOPHBIX U MPAKTUYECKUX padOT ABISETCS pEKOMEHA0BAHHBIM, YUUTENb JIEIAaeT BHIOOD
IpoBe/IeHUs 1TaOOPaTOPHBIX PadOT U ONBITOB € YYETOM MHIAMBHIYyaIbHBIX 0COOEHHOCTEH 00yUaronmxcs.
COJEP/KAHUE OBYYEHUA
11 KUIIACC
Paznen 1. DaekTpoannaMuka (MpoaoJKeHue)
Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS
ITocTostHHBIE MarHUTHl. B3auMozaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe nojie. Bektop MarHuTHOM mHAyKuuu. [IpuHOun cynepnosuuun
MarHMTHBIX NoJied. JInHuM MarHuTHOW MHAYKIMK. KapThHa TMHUI MarHUTHOM MHAYKLIUU HOJIS IIOCTOSIHHBIX MarHUTOB.
MaruauTtHoe 1osie NpoBOIHMKA ¢ TOKOM. KapTuHa TMHUN UHYKIIUU MarHUTHOTO TOJISL ITTMHHOTO PSMOTO IMPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
IIPOBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoneincTeue NpoBOJHUKOB € TOKOM.
Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.
Cuna JlopeHua, e€ MOAyNb U HarpaBiieHHe. J[BrkeHne 3apsKeHHOM YaCTULIbI B OTHOPOTHOM MarHuTHOM nose. PaGora cuisl Jopenna.
SIBneHue 31eKTpOMarHuTHON MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOW MHIYKIMH. DJIEKTPOIBHKYILAS CUJIa MHIIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOU
nnaykunn Papanes.
BuxpeBoe anektpudeckoe mosie. DNEKTPOABIIKYIAs CUIa UHAYKIMKM B MPOBOJHUKE, ABUKYIIEMCS IMOCTYNATENbHO B OJHOPOJIHOM MarHUTHOM
noJe.
ITpaBuio Jlenna.
NHAyKTUBHOCTS. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.
DHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.
DNEKTPOMarHuTHOE IOJIE.
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TexHuueckue yCTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE MAarHMUThI, AJIEKTPOMAarHUThl, 3JEKTPOJBUIATEIb, YCKOPUTEIN
JJIEMEHTApHBIX YaCTHL, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JInHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBHCUMOCTBD JIEKTPOJBHKYILEH CUIIBI HHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBiieHME CAMOMHTIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pgen 2. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbvle KO1€0AHUS

Koneb6arenbHas cucrema. CBoOOJHBIE MEXaHUYeCcKHe Koebanus. I'apmonnueckue koiebanus. [lepuon, yacrota, ammuutyaa u ¢asa KonedbaHuil.
[IpyxuHHBIH MasgTHUK. MareMaTH4eCKUil MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOaHuid. [IpeBpaiieHue sHepruM Npu TapMOHUYECKHX
KOJIEOAHHUSX.

KonebatenbHblil KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJeOaHus B UA€aIbHOM KOJe0aTeIbHOM KOHTYpE. AHAIOTHS MEKIY MEXaHUYECKUMU
U 3JIEKTPOMAarHUTHBIMU KosiebanusimMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTHHU B H/I€AIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBieHne o 3aTyxaroUMX KojeOaHMsX. BbIHYXJeHHbIE MexaHUdeckue KosiebaHus. Pe3onHaHc. BbIHYXIE€HHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHusl.

[TepemennbIil Tok. CHHYCOUJAIBbHBIN MTEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOr0 TOKa. AMIUIUTY/IHOE U JIEHCTBYIOIIEE 3HAUEHNUE CUJIBI TOKA U
HaIPSDKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenayda u moTpedIeHNE TEKTPUIECKON YHEPTUU. DKOJIOTHIECKHE PUCKH MTPH MPOU3BOJICTBE JICKTPOIHEPTUH.
KynbTypa ncnosb30BaHus 31€KTPOIHEPTHH B TIOBCEIHEBHOM )KU3HHU.

TexHU4ecKkne ycTpoMCTBa U NPAKTUYECKOE TPUMEHEHUE: AIEKTPUUECKUI 3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, JUHUM AIIEKTPOTepe1ay.

Llemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MasTHUK).

Habmronenue 3aryxaromux KoaebaHuu.
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HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HAIIPSKEHUSI OT BPEMEHH ) [UIS AJIEKTPOMArHUTHBIX KOJIEOaHHiA.

Pe3onaHnc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTU M KOHJIEHCATOPA.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH IIEPHUOa MaJIbIX KOJIeOaHUI Ipy3a HA HUTU OT JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHue epeMEHHOIO TOKA B LIETIH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTyLIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbsLE 60IHbL

Mexanuueckue BOJIHBI, yclIoBUs pacripoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepedynsle U Mpo0JibHbIE BOJIHBL.
WuTepdepenius u nudpaxius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS M3Iy4eHUsS JIEKTPOMArHUTHBIX BOJIH. B3anMHuas opueHtanust BektopoB E, B, V B snexTpoMarHutHoi
BosiHE. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHHE, TTOJISIpU3aius, qudpakuus, narepdepennns. CKOpocTh IEKTPOMarHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBSI3U U TeleBUACHUA. Pagronokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIel Cpeibl.

TexHHueCKne yCTpONCTBA U NMPAKTUYECKOE TPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIBTPa3BYKOBasl AMArHOCTHKA B TEXHUKE M MEIUIMHE,
panap, paauonpuéMHHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu 1 Audpakiiuyl MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOGnroneHue cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJIOW U YaCTOTOU KOJIeOaHUH.

HccnenoBaHue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE, MPeIoMIICHHE, oNspu3anus, 1udpakius, HHTephepeHIns.

Tema 3. Onmuxa

['eomeTpuyeckas ontuka. [IpsMonuHeiiHOE pacnpocTpaHeHUE CBETa B OMHOPOAHOM cpefe. JIyu cBeta. ToueuHbIN HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnit B MIIOCKOM 3epKaje.

[Ipenomiienue cBeta. 3aKOHBI ITPEIOMIIEHHUS cBeTa. AOCOIIOTHBIN oka3aTenb npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHslii yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHHUS.
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Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparoiue 1 paccenBaronue JUH3bL. ToHkas auH3a. oKycHOe paccTosSHUE U ONTUYECKas cuila TOHKOM nuH3bl. [locTpoenne nzobpaxxeHui B
coOMparoIIMUX U paccenBarolux JinH3ax. Gopmysa TOHKOM JIMH3BL. Y BETUYCHHE, 1aBA€MOE JTMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. Matepdepenius ceera. KorepeHTHbIE UCTOYHUKH. Y CJIOBHS HAOIIOICHUSI MAKCUMYMOB H MUHUMYMOB B MHTEP()EPEHIIMOHHOM
KapTHHE OT IBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakuus cera. JudpaxknuonHas pemeéTka. YciaoBue HAOMIOIEHUS TIIaBHBIX MaKCUMYMOB INPH MAaJeHHMM MOHOXPOMATHUYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHHUYECKHE YCTPOICTBA U IIPAKTUUYECKOE MPUMEHEHHE: OUKH, JIyMa, poToanmnapar, IpOeKIMOHHBIN aIapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PAKIMOHHAS PEIIETKA, TIOISIPOU/.

Jlemoncmpayuu

[TpsimonuHeHOE paclpocTpaHeHHe, OTPaKEHUE U peroMiIeHe cBeta. OnTuueckue npruOopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm cBera.

Hab6nronenue nudpakuuu cBera.

Habmronenue qucniepcuu certa.

[TosryueHune ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue ciekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PELIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

M3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

Pa3nes 3. OcHOBBI cienUAJILHOMH T€OPUU OTHOCUTEIbHOCTH

I'paHuIpl MPUMEHUMOCTH KJIACCUYECKONW MeXaHUKHU. [locTynarel cnenuanbHON TEOPUU OTHOCUTEILHOCTH: MHBAPUAHTHOCTb MOZYJS CKOPOCTH
CBETa B BAKyyMe, IPUHLIUI OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEYICHUE BPEMEHHU U COKPAILIEHUE IJTUHBI.

OHeprusi ¥ UMITYJIbC PEINATUBUCTCKON YaCTHUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPIUs MOKOSL.

Pa3nen 4. KBantoBas puszuka
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Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna [Tnanka cBsi3u SHEpruM GOTOHA C €r0 YaACTOTON. DHEPTHs M UMITYJIbC (POTOHA.

Otkpeitue u uccnenoBanue (orodrddexra. Ompiter A. I'. CroneroBa. 3akonbl (otodddexra. YpaBHeHue DiiHimTeiHa ans Gorodddexra.
«Kpacnas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbrtel [1. H. JIebenenra.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYeCKne yCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: (POTOAIeMEHT, (POTOIATINK, COTHEYHAsE OaTapes, CBETOAUOI.

Jlemoncmpayuu

DoTo3ddeKT Ha YCTAHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gororddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -yactuil. [lmanerapnas monens atoma. I[loctymatel bopa. M3myuenue u
norJiomeHne (OTOHOB MPHU MEpeXo/ie aToMa ¢ OJJHOTO YPOBHS DHEPTUU Ha APYyror. Bunsl ciektpoB. CrekTp ypoBHEH HEPrUH aToMa BOJIOPOIA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayann3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYeHHe.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienne nuHedvaTbIX CleKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Habmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI, OKA3bIBAIOIINE CIOKHOCTh CTpoeHHs sapa. OTKpbeiTHE paanoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompesneneHuto cocrasa
pannoakTUBHOTO n3nydeHus. CBoicTBa anbda-, 6eTa-, raMma-u3nydeHus. BrusHue paquoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpseITHE TPOTOHA U HeTpoHa. HykiionHas mozens sapa ['eitsendepra—lBanenko. 3apsin sapa. MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacniaa. DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal. ['aMmMa-u3nydeHune. 3aKoH paJMOaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl siapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepnsiii peaktop. Tepmosepusiii cuaTe3. [Ipo0OiaemMbl 1 TEPCHIEKTUBHI SIIEPHON SIHEPTETHUKU. DKOJIOTUYECKUE acTIeKTh SAePHOIN SJHEPTeTUKHU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
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MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHnaMeHTanbHbIE B3auMoecTBUSA. EqMHCTBO (hr3nyeckoil KapTUHBI MHpa.

TexHUYecKue yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHHE: T03UMETp, KaMepa Buibcona, siiepHblil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgea S. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Ortansl pa3BUTHA acTpoHOMHUH. [TpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/1bl, IUTAHETHI, UX BUIUMOE JABHKCHHE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. Mictounuk sHeprun ComHua v 3B€311. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpamma «CrieKTpaabHbIN Ki1acc
— CBETUMOCTb». 3BE3/IbI TJIABHOM 110CIIEJ0BATEILHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» JJIs 3BE37] [NIaBHOM MOCJIE10BaTeIbHOCTH. BHyTpeHHEee
cTpoenue 3B€31. COBpEMEHHBIE TPEACTABICHUS O IPOUCX0XKACHNH U 3BoIouu CostHIa U 3BE3/. DTallbl )KU3HU 3BE3NL.

Muneunsiii [yt — Hama [NanakTuka. [lonoxenue u npuxenue Connua B [anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIe AbIPHI
B SIJpax rajaKTHK.

Bcenennas. Paciupenne Beenennoii. 3akon Xa66:ma. Pazoeranue ranaktuk. Teopus Bonbmioro B3peiBa. PennkToBoe n3nydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN /1711 ONpEeNICHUs MOJI0KEHHs] HEOeCHBIX 0ObEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/11si CEBEPHOTO MOIyHIapus U IPKUE 3BE3/IBI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0marniee NOBTOPEHUE

Ponps puszuku u acTpOHOMUU B SKOHOMUYECKOW, TEXHOJOTUUECKOU, COIMATBHOM M 3THUUECKOU cepax MesTeTbHOCTH YeIOBEKa, POJIb U MECTO
(U3UKU ¥ ACTPOHOMUH B COBPEMEHHON Hay4yHON KapTHHE MHUPA, POJib GU3NUECKON Teopru B (POPMUPOBAHUU MPEICTABICHUH O PU3NUECKOM KapTHHE
MUpPa, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xnpeamernbie CBA3H

Wzyuenue kypca ¢usuku 0a30Boro ypoBHS B 11 kiacce ocymiecTBiS€TCS ¢ Y4ETOM COJIEp’KaTENIbHBIX MEXKIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsmusi, CBSI3aHHBIE C U3YYEHUEM METO/I0B HAyYHOTO ITO3HAHUS: IBJICHHE, HAyYHBIN (haKT, TUIIOTe3a, pU3ndecKkas BeIMUMHa,
3aKOH, TeOpHs, HAOIIOICHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE, MOIEITb, U3MEPEHUE.
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Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPbI U UX MPOEKIMU Ha OCHU KOOPIMHAT, CIOKEHUE BEKTOPOB, IMPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIHMA,
MpHU3HAKU TI0I00MST TPEYTOJIBHUKOB, OTIPEIEIICHUE TUIOIIA N TUIOCKUX QUTyp U 00bEMa Tel.

buonozus: snekrpuyeckue sBIEHUS B )KUBOM NMPUPOJE, KoyieOaTelbHble IBUKEHUS B )KUBOW MPUPOJIE, ONTHUYECKHUE SBJICHUS B )KUBOW MPUPO/IE,
JeHCTBUE paualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUTMYECKOW PEIIETKH,
CIIEKTPAaJIbHbIN aHAJIN3.

l'eocpaghus: MarHUTHBIE MTONTIOCA 3€MIIH, 3aJIeKU MAarHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, NMPEACKa3aHUE 3eMIICTPSICCHHIA.

Texnonocus: NVMHUM 3JEKTpOIepeaady, TeHepaTop IEPEMEHHOI0 TOKa, 3JIEKTPOIBUTraTeNlb, MHAYKIIMOHHAS TI€4b, pajap, paaIuonpUEMHUK,
TEeJEeBU30p, aHTeHHa, TenehoH, CBY-neub, MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas 6aTapes..

INJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA NTPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUSA

OcBocune yueOHoOro mpeamera «®u3uka» Ha ypoBHE CpenHero odmiero odpazoBaHusi (0a30BbIA YPOBEHB) JOHKHO OOCCIICUUTH JIOCTHIKCHUE
CIIEYIOIIUX JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIm4HOCTHBIE pe3yNbTaThl OCBOCHMsI ydeOHoro mpeamera «®Du3HKa» ITOHKHBI OTpPakaTh TOTOBHOCTh M CIIOCOOHOCTh OOyYarouIuxcs
PYKOBOJICTBOBATBHCSI COPMUPOBAHHON BHYTPCHHEW TMO3MIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHCHTAIMN, MO3UTHBHBIX BHYTPEHHUX
yOexeHHi, COOTBETCTBYIOIINX TPAIUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIecTBa, pacUIMpEeHUE KU3HEHHOTO OMBITa U OMNbITA ACSITEILHOCTU B
MPOIIECCE peaTH3alliid OCHOBHBIX HAINPaBIEHUN BOCITUTATEIBLHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3UITMN O0YYAIOIIETOCs] Kak aKTUBHOTO U OTBETCTBEHHOTO UJIEHA POCCUMCKOTO OOIIECTBA;

MPUHSITHE TPAIUIIMOHHBIX 00IEUYETIOBEUECKUX TYMAHUCTUUECKUX U TEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECaX TPa’KJAaHCKOro OOIIECTBA, y4acTBOBATh B CaMOYIPABJICHUH B 0Opa30BaTEIIbHOU
OpraHu3aluy;

yMEHHUE B3aUMOJIECTBOBATh C COLIMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBHH C X (DYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOUM U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIICHHUE K TOCY/IAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OILIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, OPHEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHCIIE B JICITEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETO;

10

[okymeHT co3aaH B anekTpoHHon chopme. Ne 92 ot 06.10.2023. UcnonHutens: Mnbaykosa B.B. 0 3IEKTPOHHbINA
Ctpanuua 10 us 24. Ctpanuua cosgara: 06.10.2023 09:10 =¥ TATAPCTAH



4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAsl ACTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3NICSCKON HAYyKE;

5) TpynoBoro BocnuTaHusi:

WHTEpPEC K pasiudyHbIM chepaM mpodhecCHOHATBLHON MEATeITbHOCTH, B TOM YHCIIEC CBS3aHHBIM C (U3UKOH M TEXHHKOH, YyMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 00J1aCTH (DM3UKH HA MPOTSHKECHUU BCEH KU3HU,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

c(hOpMUPOBAHHOCTH IKOJOTHUUECKOU KYJIbTYPHI, 0CO3HAHHE TI100aTbHOTO XapaKTepa SKOJOTUUECKHUX MPobIIeM;

MJIAHUPOBAHUE U OCYILIECTBICHHUE JIEUCTBHUI B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS 1I€JIe YCTOMYMBOTO pa3BUTHS YEIOBEUECTBRA;

pacIIMpPEeHHE OIbITa IEATSIHOCTH YKOJIOTHYCCKON HAIIPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUM 10 (DU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKOI HAYKU;

OCO3HAHHE IICHHOCTH HAYYHOH JEATEIHbHOCTH, TOTOBHOCTh B IPOIECCEe U3YUCHHUS (DM3WKU OCYIIECTBIISITH IMPOCKTHYIO U MCCIIEIOBATEIBCKYIO
JEeSTeNIbHOCTh MHIMBUyaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBble JloruyecKue aeiicTBHS:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEICIIATH TSN e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3MUECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIONUXCS MAaTEPHAITLHBIX M HEMATEPHATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3Y/IbTATOB IENISIM, OIICHUBATh PUCKU TIOCTEACTBUIA NEATENbHOCTH;

KOOPJMHHUPOBATH M BBITIONHATH pa0OTy B YCIOBUSAX PEaTbHOT0, BUPTYAITBHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3zoBble nccienoBaTebCKHe AelHCTBHA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (PU3MUYECKOIN HAYKH;

BIIAJICTh HABBIKAMHU Y4YEOHO-MCCIIEIOBATEIILCKON M TMPOCKTHOM JEeATEIbHOCTH B 00JacTH (U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PelIeHHs 3a1a4 (U3UUECKOTO COACPKAHUS, MPUMEHEHHUIO PA3TUYHBIX METOJIOB TTO3HAHNUS,

BJIQJICTh BUJAMH JICATSIBHOCTH IO ITOJTYYCHHIO HOBOTO 3HAHMSI, €r0 HHTEPIPETAIlUH, TPEOOPA30BAHUI0 U TIPUMEHEHUIO B PA3IMIHBIX YUCOHBIX
CUTYaIUSX, B TOM YHCJIE MIPH CO3JIaHUHU YIEOHBIX TPOEKTOB B 001aCcTH (DU3HKHY;

BBISBJISITh NPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJU3WPOBAaTh 3aJady, BBIIBUTATh THUIIOTE3y €€ pEIICHUs, HaXOIWTh apryMEHTHI IS
JTOKA3aTeNbCTBA CBOMX YTBEPKACHUIA, 3a]aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

AHAIM3UPOBATH TIOJYyYCHHBIC B XOJI¢ PEIICHUS 3a7aud Pe3yJbTaThl, KpUTHUECKHA OICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MECHEHUE B
HOBBIX YCIIOBUSIX;
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CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTENbHON AEATEIILHOCTH, B TOM YHCIIE IIPH U3YUYEHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

YMEThb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO0 001aCTh )KU3HEACITEILHOCTH;

YMETbh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE MIOAXObl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JONYyCKAIOIUE aJbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMH IOJIY4YEeHUs HH(POpMALMU (PU3UUECKOrO COEPKaHUsI U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIAThH IOMCK,
aHaJN3, CUCTEMATU3ALUI0 1 HHTEPIPETAIMIO HH(POPMALIUY PA3TUYHBIX BHIOB U ()OPM MPE/ICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALIUH;

HCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMH B PpELICHUU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX H
OpraHU3alMOHHBIX 33124 C COOJII0/IeHEM TpeOOBaHU SpPrOHOMMKH, TEXHUKH 0€30I1aCHOCTHU, TUTHEHBI, pecypcocOepexeH s, TPABOBbIX U ITHUECKUX
HOPM, HOPM HH()OPMAIIMOHHOW O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEP)KAaHUSA B PAa3IUYHBIX (opmarax ¢ yuy€ToM HazHadyeHUs MH(OpMAIMM U LEJNEBOH ayauTOpUH, BbIOMpas
ONTUMAIIbHYIO (HOPMY TIPEICTABICHHUS U BU3yaTH3AIHH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JACATEIBHOCTH;

pacrio3HaBaTh NPEANOCHIIKM KOH(OIMKTHBIX CUTYaAllMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3PEHHUS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHMBHU1YyaIbHON paboThI;

BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX AEMCTBUIN ¢ yUYETOM OOIIMX MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WieHa KOJIJIEKTUBA;

IIPUHUMATD L€ COBMECTHOM AESTEIBbHOCTH, OPraHU30BbIBaTh U KOOPIAUHUPOBATH ACUCTBUS 110 €€ JOCTUKEHHUIO: COCTABIATh IUIAH ACHCTBUH,
pacnpenenaTb pojau ¢ ydéTOM MHEHUH y4aCTHUKOB, 00CYXaTh Pe3yJbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaXJIOT0 YYaCTHHKA KOMaH bl B OOIIMI pe3yNbTaT Mo pa3padOTaHHBIM KpUTEPHUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MMO3ULIUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATH MMO3UTHUBHOE CTPATErMYECKOE MOBEJACHNE B Pa3IMYHBIX CUTYAlUSX, IPOSBISTH TBOPUECTBO U BOOOpaXKeHHE, ObITh HMHULIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO OCYUIECTBIISATh IO3HABATENIbHYIO JEATEIbHOCTh B 00JaCTH (PU3MKM M aCTPOHOMMH, BBISBIATH MPOOJEMBI, CTaBUTh H
(dopMynHupoBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITENIbHO COCTABIIATD IUIAH PELICHUS paCUETHBIX M KaUE€CTBEHHBIX 3a/1a4, IJIaH BBIMOIHEHUS IPAKTUYECKON paboThI ¢ YYETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
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JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HYOPMUPOBAHUIO W MPOSIBIICHUIO SPYAUIMHA B 00JACTH (PU3UKH, TTOCTOSTHHO IMOBBIMIATE CBOW 00pa30BaTEBHBIN M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMHU IMO3HABATEIBHON PEQIICKCHH KaK OCO3HAHHS COBEPIIACMBIX JCUCTBUNA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTaTOB U
OCHOBaHHI;

UCIIOJIb30BaTh PUEMBI pEIICKCUH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PEIICHHUS;

YMETbh OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTAaTOB JCSITCIbHOCTH;

MPUHUMATH ce0sl, TOHNMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce AOCTMKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS TMPOTpamMMbl 1O (HU3WKe T ypOBHS CpeAHEro oOIiero oOpa3oBaHUS Y
00y4aroIUXCsl COBEPILICHCTBYETCS YMOIIMOHAIBHBIN HHTEIUIEKT, MIPEAINoararonuii copMUpOBaAaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTHh IOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BHICTh HAINPABICHUS DPAa3BUTUS COOCTBEHHOM
SMOIMOHAIBHOMN Cepbl, OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSI, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD 32 CBOE MOBEJIEHUE, CIIOCOOHOCTD aIallTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMU, BKIIOYAIONIEH CTPEMIICHUE K IOCTHKEHHIO 1IeJIM U YCIIeXy, ONTUMHU3M, HHUIITMATUBHOCTh, YMEHUE JICHCTBOBATH UCXOIS
13 CBOMX BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh TMOHUMATh AMOIMOHAIBHOE COCTOSIHHE JPYTUX, YYHTHIBATh €r0 IPU OCYIIECTBJICHUH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BHICTPAMBATh OTHOIIEHHUS C IPYTHUMHU JIFOABMHU, 3200 TUTHCS, MMPOSIBIISITh MHTEPEC U pa3peliaTh
KOH(JIUKTBI.

MNPEJIMETHBIE PE3YJIBTATHI

K koniy o6ydenus B 11 kiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOMIKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy O0OYYAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha MPUMEPaAx poJib U MeCTO (PU3MKH B (POPMHUPOBAHWUU COBPEMEHHOW HAYYHOW KapTHHBI MHUpA, B PAa3BUTHUU COBPEMEHHOU
TEXHHUKHU ¥ TEXHOJIOTHH, B IPAKTUIECKON JAESITEILHOCTH JIOEH, IETOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUPA,

YYHUTHIBATh TPAHMIIBI TPUMEHEHUSI N3YICHHBIX (PU3UUECKUX MOJEIEH: TOUCYHBINA JICKTPUUECKUH 3apsi, JTyd CBETa, TOUCUHBIH NCTOYHUK CBETA,
siIepHasi MOJIeNTb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO Si/jpa IPH PelIeHnH GU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHE SBJICHHS (MPOIECChI) U OOBSACHATH X HAa OCHOBE 3aKOHOB JJICKTPOJAMHAMHUKN M KBAHTOBOW (DU3UKHU: DJIEKTPUUCCKAS
MPOBOJIUMOCTb, TEMJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JACMCTBUS TOKA, B3aUMOJIEHCTBUE MarHUTOB, JIEKTPOMarHUTHasI MHAYKLIMS, IecTBUE
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MarHUTHOTO ITOJIS HA TPOBOIHUK C TOKOM M JBWKYIIHICS 3apsif, JIEKTPOMArHUTHBIE KOJICOAHUS ¥ BOJIHBI, IPSMOJIUHEIHOE pacipOCTpaHEHUE CBETA,
OTpakeHue, IpesioMiIeHue, nHTepdepeHnns, Tudpakius | MOIIpU3alus CBeTa, AUCHEpCcHs cBeTa, GorornekTpudeckuil 3¢dext (pororddexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPOa, ECTECTBEHHASI K UCKYCCTBEHHAS PAIHOAKTUBHOCTH;

OIKCHIBATh W3YyYCHHBIC CBOMCTBA BEHIECTBA (IJIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKUE, AIEKTPHUECKYI0 MPOBOJAUMOCTh PA3JIMYHBIX CPel) U
DJIGKTPOMATHUTHBIC SBIICHUS (IIPOIECCHI), UCTIONB3YSI (PU3NUYECKUE BEIMYMHBI: IJIEKTPUYCCKHUIA 3apsjl, CHJIa TOKa, DJICKTPUYECKOE HAIPSHKCHHE,
ANEKTPUUECKOE COTPOTUBIICHHUE, PA3HOCTh TIOTCHIIMAIOB, JICKTPOABIDKYIIAS CHIIa, padoTa TOKA, MHIYKIIMS MarHUTHOTO II0JIsI, CHJIa AMIiepa, cuja
JlopeH1na, ”HIYKTUBHOCTD KaTYIIIKH, SJHEPTHUS JIEKTPUIESCKOT'0 M MAaTHUTHOTO TIOJIEH, IEPHUO/ M YacTOTa KoieOaHui B Koyie0aTeIbHOM KOHTYPE, 3apsijl
U CHJIa TOKa B TPOIECCE TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoyieOaHHWl, (POKYCHOE PACCTOSIHUE W ONTHUYECKas CHJIa JIMH3bI, MPH OIMUCAHUU
MPAaBUIIBHO TPAKTOBATh (DU3MYECKHIA CMBICT HCIIOJIB3yEeMbIX BEIHYMH, HX 0003HAUCHUS M SIUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETMYMHY C IPYTHMHU BEIIMYMHAMMY;

OTMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCIOJIb3Ys (PHU3NUECKHE BEIMYMHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JIJTHHA BOJIHBI
U YacTOTa CBETA, SHEPrUs U UMIYJIbC (POTOHA, MEPUOJ MOJypachaja, dHEPrHsl CBSI3W aTOMHBIX SJep, NPU OMHMCAHUM MPABWIBHO TPAKTOBATh
(UBHYECKUI CMBICI HCIIOJIB3yeMbIX BEJTUYHH, UX 0003HAYCHUS M CIMHUIIBI, YKa3bIBaTh (JOPMYJIBI, CBSI3BIBAIOIINEC JAHHYIO (DH3UYECKYIO BEIIMUUHY C
JPYTUMH BEJTMYMHAMH, BBIYUCIISTH 3HAUCHHE (PU3NIECKOI BEITUUNHBL;

AHATM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBICHUS, UCTIOIB3Ys (U3MUSCKUE 3aKOHBI U MPUHIMIBL: 3aK0H OMa, 3aKOHBI IMOCIICIOBATEILHOTO U
napajuIeIbHOTO COSIMHEHHS TIPOBOHUKOB, 3aK0H JIxkoyns—JIeHna, 3aK0H 3JIEKTPOMAarHUTHOW MHTYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclipoOCTpaHeHHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHUE ODWHIITEHHA ais GoTrodddeKra, 3aK0OH COXPAaHCHHUS dHEPTHUU, 3aKOH
COXpaHEHHSI UMITYJIbCA, 3aKOH COXPAaHEHHSI AJICKTPHUECKOTO 3apsijia, 3aKOH COXPaHEHUSI MaCCOBOT'O UUCIIA, MMOCTYJIAaThl bopa, 3aKOH PaIiOaKTUBHOTO
pacmaja, mpu 3TOM pa3IndaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €M0 MATEMAaTHYECKOE BBIPAKCHHE U YCIIOBUS (TPaHUIIbI, 00JIACTH) TPAMEHUMOCTH;

OTIpeIeNATh HANIPABIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIsI IPOBOIHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHIa;

CTPOUTDH U OMUCKHIBATH N300PAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;

BBITIOJHATH DKCIIEPUMEHTHI M0 MCCIEA0BaHUI0 (PU3NUECKHUX SBIECHUI M MPOILIECCOB C MCIONH30BAHHEM MPSMBIX U KOCBEHHBIX H3MEPEHUI: MPHU
3TOM (HOPMYIUPOBATH MPOOJIEMY/3a/1auy U TUIIOTE3y Y4€OHOT0 SIKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000pYI0BaHHUS, IPOBOIUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISATH MPSMbIC U KOCBEHHBIC N3MEPCHHSI PU3NICCKUX BEIIMYUH, IIPU ITOM BBIOMPATH ONTHMAJILHBIA CIIOCO0 M3MEPEHU S M HCIIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEepEHU;

HCCJICIOBATh 3aBUCUMOCTH (PU3NICCKUX BEIIMYMH C MCTIOIH30BAHUEM IIPSIMBIX U3MEPECHHIA: TIPYU TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH
pe3yNIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJIe TaOIUI] U TpadMKOB, JIeJaTh BEIBOJBI 110 Pe3yIbTaTaM UCCIIEI0BAHUS;

coOroaaTh mpaBmiia 0€30MacHOr0 TPyAa NPH NMPOBEJACHUH HCCIICIOBAHMA B paMKax Y4eOHOTO JKCIIEPUMEHTA, Y4eOHO-HUCCIICIOBATEIIbCKON H
MPOEKTHOM JIeATETHHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHUS;

peliaTh pacuéTHBIC 3a/1a9 C SBHO 3a/IaHHOUN (PU3HUYECKON MOJICITBbIO, UCTIONB3Ysl (PM3HUECKHE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIH3a yCIOBHS
3a/1a4¥l BbIOUpaTh (PU3MUECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (OPMYIbI, HEOOXOAUMBIE IS €€ pelieHus, MPOBOAUTh PacUEThl U
OIICHUBATh PEATbHOCTH ITOJIYICHHOTO 3HAYCHHS (PH3NUIEeCKON BEITMYNHBI,
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pemiath KayeCTBEHHBIE 3aJaud: BBICTPaMBaTh JIOTHYECKH HEMPOTUBOPEUMBYIO IIEMOYKY PACCYXKJEHUNU C OMOpPOM Ha HM3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUECKHE SIBICHUS;

MCIIOJIb30BAaTh MPU PEIICHUU YIeOHBIX 3a/1a4 COBPEMEHHbBIE NH()OPMAIIMOHHBIC TEXHOJIOTUY ISl IOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIINH U
MIPEACTABICHHS Y4eOHOW M HAyYHO-TIOMYJIAPHOU HH(POPMAIINH, IIOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJTy4aeMYyIO
UH(OPMAILIUIO;

OOBSCHATh TNPUHIMIBI JCUCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iMyaTh YyCIOBUS WX OE30MAaCHOTO HCIIOJIB30BAaHUS B
MMOBCEAHEBHOM XKU3HU,

MIPUBOAUTH IPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIEro MUPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCITIOJIB30BaTh TCOPETUUYCCKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM JKU3HM IS OOCCIieUeHHs] O€30MacCHOCTH MPU OOpalleHHH ¢ MpUuOOpaMH U
TEXHUYECKUMH YCTPOUCTBAMH, JIJISi COXPAHEHHUS 3I0POBbS U COOJIOICHUS HOPM 3KOJIOTHUECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpeie;

paboTaTh B IPYIINE C BHIMOJIHEHUEM Pa3IMYHbIX COIMANBHBIX POJIEH, MIIaHUPOBATh PabOTy IPYIIbI, PALIMOHATIBHO paclpeaesaTh 00s13aHHOCTH U
MJIAHUPOBATh JACATEIBHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJ€KBAaTHO OIICHUBATh BKJIAJ KaXIOTO U3 YYAaCTHUKOB TPYMIbl B PEIICHUE
paccMaTpuBaeMOi IPOOIEMBI.

TemaTnueckoe NJaHMPOBaHHUE

11 KJIACC
Ne KoaunyecrBo yacos DJIeKTpOHHBIE (HU(ppoBLIE)
w/n HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMbI Beero K\p ‘ mp 006pa3oBaTELHbIE PECYPChl
Pazpen 1. JIEKTPOJANHAMMKA (npopo.sxenne)
1.1 MaruauTtHoe nosie. DJIeKTpOMarHUTHAsE HHIYKIHS 20 1 ‘ 3 bu6nuoreka LIOK https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 20
Pazgen 2. KOJIEBAHUS Y BOJIHBI
2.1 Mexanuueckue u S/IeKTpoMarHUTHEIE 23 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41¢97¢c
KoJieOaHus
2.2 MexaHuuecKre U 3JIEKTPOMarHUTHHIE BOJIHBI 8 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41c97¢c
2.3 OnTuka 14 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
Hroro o pazaeny 24
Paznea 3. OCHOBBI CIEIIMAJIbHON TEOPUH OTHOCHUTEJBHOCTH
3.1 OcHOBBI CHIEIMAIHOM T€OpUH OTHOCUTEBHOCTH 4 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
15
[lokyMeHT co3fiaH B anekTpoHHol copme. Ne 92 ot 06.10.2023. VcnonHutens: Unbaykosa B.B. 0 3IEKTPOHHbINA

Ctpanuua 15 n3 24. Ctpanuua cosgara: 06.10.2023 09:10 =¥ TATAPCTAH


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

4.1 DIJIEeMEHTHI KBAHTOBOW OITHKHU 7 bu6mmoreka LIOK https:/m.edsoo.ru/7f41¢97¢
4.2 CtpoeHue atoma 4 bubnuotexa [{OK https://m.edsoo.ru/7f41¢97¢c
4.3 ATOMHOE PO 9 bu6mmoreka LIOK https:/m.edsoo.ru/7f41¢97¢
Hroro no pazneny 20
Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHUIUKU 7 1 ‘ bu6muoreka LIOK https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE
6.1 O06o0maroee MOBTOPEHNE 4 ‘ bubnunotexa LIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7
KanennapHoe reMaTudeckoe njiaHupoOBaHue
11 KUIIACC
Ne o/ Tema ypoxa KosmnuectBo Jara uzydenus JJIeKTPOHHBbIE LM (PPOBBIE
4acos Mo miany  MaKTHYECKH o0pa3oBaTtejibHbIE
pecypcsl
| T s e[ 020020 Buaionsa LOK
sty KuH, JIHHAH MATHHTHOM HHIYKIH https://m.edsoo.ru/ff0c9778
2| e one morommn o roxow O | 06052023 Busorea 101
TOKOM https://m.edsoo.ru/ff0c98fe
3. JlaGopatopHnas padora «/3yueHrne MarHuTHOrO 1 07.09.2023 bubnuoreka [IOK
T0JIs1 KATYILIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
4. JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C 1 09.09.2023 bubnuotexa [JOK
tokoM. Cuita Ammnepa. https://m.edsoo.ru/ff0c9acO
5. Monynb BeKTOpa MarHUTHOM nHAYKIMU. Cuna 1 13.09.2023
Awmmnepa. [Tpumenenue 3akona Amrmepa
6 Pewenue 3a0au no meme «Cuna Amnepay. 1 14.09.2023
16
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7. JlabopaTopHas pabora «lccnenoBanue 16.09.2023
JEHCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
| termearmors o e e, Busorea 10K
P o wy PEHIA. https://m.edsoo.ru/ff0c9df4
cuibl JlopeHua
9. Pemenue 3agau no teme «Cuna JlopeHiay. 21.09.2023
10. O6o0maromuii ypok 1o teme «MarHutHoe 23.09.2023
nosie» Pemenue 3anay.
11. DNeKTpOMarHuTHAsE UHIYKIIHS 27.09.2023
12. [ToTok BekTOpa MAarHUTHOW MHAYKIIHUH. 28.09.2023
IIpaBuiio Jlenua.
13. OJ1C unaykuuu. 30.09.2023
14. 3aKOH 3JIEKTpOMarHuTHON uHAyKkuuu dapanes 04.10.2023
15. Pemenue 3aga4 Ha NpUMEHEHHUE 3aKOHA 05.10.2023
ANEKTPOMArHUTHOW WHIYKIIHH
16. JlabopaTtopHas pabota «lccnenoBanue 07.10.2023 bubnuoteka [JOK
SIBJICHUS! DJIEKTPOMArHUTHON MHIYKIIHH https://m.edsoo.ru/ff0cal 50
17. NHIyKTUBHOCTE. fIBICHNE CAMOUHIYKIIVH. 11.10.2023
OJ1C camOUHIYKIIMH. DHEPTUS MarHUTHOTO bubnuoteka [JOK
TIOJISI KaTYILIKU C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
noiie
18. TexHu4eckue ycTpoucTBa U UX NPUMEHECHUE: 12.10.2023
MOCTOSIHHBIE MAaTHUTBHI, SJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTETH
JJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
19. O6o6maromuii ypok «MarauTHoe mosie. 14.10.2023 bubnmoreka [JOK
DneKTpOMarHuTHasT MHIYKITHS https://m.edsoo.ru/ff0cab82
20. KonTtposabHas pa6ora no reme «MarnurHoe 18.10.2023 bubnnorexa [JOK
noJie. JJIeKTPOMArHUTHAS HHAYKIUS» https://m.edsoo.ru/ff0cad58
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21. CB0OOIHBIE MEXaHUYECKIE KOIeOaHusl. 19.10.2023 bubmorexa LOK
https://m.edsoo.ru/ff0caf06
22. . l'apmonmnueckue koieOaHus 21.10.2023
23. YpaBHEHHE TapMOHUYECKHUX KOJIeOaHUIA. 25.10.2023
24, [IpeBparnienue 3Hepruu Mpu rapMOHUYECKUX 26.10.2023
KoJIeOaHuUsX.
25. Pemenue 3a1a4 Ha XapaKTEPUCTUKHU 08.11.2023
MPY>KUHHOTO U MAaTEMAaTUYECKOT0 MasiTHUKA
26. Jlaboparopuas padota «VccienoBanue 09.11.2023
3aBHCHMOCTH TEpUO0/ia MAJIbIX KoJeOaHu
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Ipy3an
27. Kose6aTebHbiii KOHTYP. 11.11.2023 bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820
28. CB0oOOAHBIC PJICKTPOMArHUTHBIC KOJICOAHHS B 15.11.2023
UJCATHHOM KOJICOATeTbHOM KOHTYpE
29. AHanorust MexJ1y MEXaHM4ECKUMU U 16.11.2023
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU
30. ®opmyina TomcoHa. 18.11.2023
31. 3aKOH COXpaHEHMsI DHEPTUU B UIE€ATBHOM 22.11.2023
K0J1e0aTeIbHOM KOHTYpE
32. [Ipeacrasnenue o 3aTyxaromux KojaeOaHusX. 23.11.2023
33. Brinyx/1eHHBIE MEXaHUYECKHUE KOJICOaHUsI. 25.11.2023
Pe3onanc
34. BbIHYX1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUs 29.11.2023
35. Pemenue 3a1a4 Ha XapakKTEPUCTUKHU 30.11.2023
AJIEKTPOMArHUTHBIX CBOOOHBIX KOJIeOaHUIA
36. TTepeMeHHBIH TOK. 02.12.2023 bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34
37. CunyconaalibHbII TEPEMEHHBIN TOK. 06.12.2023
38. MOomHOCTh MEPEMEHHOT0 TOKA 07.12.2023
18
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39. AMIUITMTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUJITBI 09.12.2023
TOKA ¥ HATIPSHKCHUS
40. Tpauchopmarop. 13.12.2023
41. [TpowusBoicTBO, TIepenaya u moTpedieHne 14.12.2023
AIICKTPUICCKOMN IHEPTUU
p » T EHEPATOp https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUK JIEKTpornepeaay
43. DKOJIOTHYECKUE PUCKHU IIPU IPOU3BOJICTBE 20.12.2023
anekTpodHeprun. KylbTypa ucnoab30BaHus
AJICKTPOIHEPTUH B TTOBCEAHEBHOM KU3HU
44. MexaHnyecKkue BOJIHBI YCIOBHS 21.12.2023 bubnuoreka [IOK
pactipocTpaHeHHUS. https://m.edsoo.ru/ff0ccas54
45. [Tepuoa. CxopocTh pacpocTpaHEHUs U JUTMHA 23.12.2023
BOJIHBI
46. [Tonepeunble U NMPOOJILHBIE BOJHBI 27.12.2023
47. 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. 28.12.2023 bubnmnoreka [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
48. DNeKTpOMarHUTHBHIE BOJHBI, UX CBOMCTBA U 10.01.2024 bubnuotexa [JOK
ckopocTsb. [llkana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
49. [IpuHIUIIBI PaAUOCBA3U U TEIEBUACHUS. 11.01.2024
PazButue cpencts cBsa3u. Pagunonokamus
50. Pewenue 3a0au no meme «Konebanus u 13.01.2024
BOIHBLY
51. AIMMHHCTPATHBHAsI KOHTPOJIbHAsA padoTa 17.01.2024 bubnuoreka [IOK
«KoJsie0aHus 1 BOJHBDY https://m.edsoo.ru/ff0cc6f8
B 10K
AHOPOL pese. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
>3. OtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUS CBETA 20.01.2024 bubmiorexa LOK
p : P ) https://m.edsoo.ru/ff0cd4e0
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54, [TocTpoenue n3o0pakeHUH B IMIIIOCKOM 3epKaje 24.01.2024
55. peloMIeHie CBeTa 25.01.2024 bu6mmoreka [IOK
p ' https://m.edsoo.ru/ff0cd 716
56. [TonHnoe BHyTpeHHEe oTpaxkenue. [IpenenbHbii 27.01.2024
YTOJI [TOJIHOTO BHYTPEHHETO OTPasKEeHUs
57. JlabopaTtopHas paborta «3mepenue 31.01.2024 bubmuorexa [JOK
MoKa3aTessl MPEeIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
>8. Jlunzel. [locTpoeHne n300paKeHM B THH3E 01.02.2024 bubmorexa LIOK
) p p 1 ' https://m.edsoo.ru/ff0cddle
59. @dopmysa TOHKOH JIMH3bI. Y BEJIMYCHHUE JTMH3BI 03.02.2024
60. Pewenue 3a0au no meme «OcHosHbIe 3aKOHbL 07.02.2024
2e0MempudecKol ONMUKU»
61. Jlaboparopuas padota «VccienoBanue 08.02.2024
CBOMCTB M300pakKCHUH B JIMH3AX)
JHucnepcus cBeta. CokHBIN cocTaB 6e10ro 10.02.2024
62. ceeta. L[Ber. JlabopaTopHast pabora
«HabnroieHue qucnepcuu cBeTa
63 Wntepdepennus ceera. Audpakius cera. 14.02.2024 bu6nuoreka [IOK
) JludppakionHas pemeTka https://m.edsoo.ru/ff0ced22
64 [TonepeunocTs cBeTOBBIX BOJH. [lonsapu3anus 15.02.2024 bubnnoreka [JOK
' cBeTa https://m.edsoo.ru/ff0cf02e
65 Ontruyeckue NpudOOpkI U YCTPOUCTBA U 17.02.2024
' yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
g, | s o o B LOK
' ) Y t p https://m.edsoo.ru/ff0cf862
OTHOCUTEIIHOCTH
67 OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 22.02.2024 bubnmoreka [JOK
' 3ameJieHne BpeMEHH B COKpaIeHUE JJTUHBI https://m.edsoo.ru/ff0cta42
o5 I?;GTI:H:I I/ICI/]I;;I/IHB}'JI\';I;C p;HHTEBHFC;CII;IO;I 24.02.2024 BuGmuorexa LJOK
' CTHILIBL 3 CCbl € IREPTHE https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHSI IIOKOS

20

[okymeHT co3aaH B anekTpoHHon chopme. Ne 92 ot 06.10.2023. UcnonHutens: Mnbaykosa B.B.
Ctpanuua 20 ns 24. Ctpanuua cosgara: 06.10.2023 09:10

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KonTpoabHnas padora «Ontuka. OCHOBBI

28.02.2024

bu6mmoreka [IOK

69. CIELUATBHON TEOPHH OTHOCUTEIBHOCTI https://m.edsoo.ru/ff0ct6{0
70 ®oronsl. Dopmyina [Inanka. Dueprus u 29.02.2024 bubmumorexa [IOK
' HUMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
71 OTtkpeITHE U HccienoBanre Gorodddexra. 02.03.2024 bubmuorexa [JOK
) Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ff0cffc4
06.03.2024 bubnmoreka [JOK
72 3axonst potodpexTa. https://m.edsoo.ru/ff0d015¢e
73 Ypasuenue DitHnteitHa 11t porosaddexra. 07.03.2024
' «Kpacnas rpanuna» hotorpdexra
74 JaBnenue ceera. Onwitel I1. H. JIeGenena. 09.03.2024 bubmuorexa [JOK
' XUMUYECKOe JICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuyeckue ycTpoiicTBa U MpaKTUYECKOE 13.03.2024
75. npuMeHeHue: GporolrieMeHT, (poToaaTIuK,
COJIHEUHas OaTapesi, CBETOIUO]]
76 Pemenue 3amad mo reme «1E€MEHTHI 14.03.2024 bu6mmorexa [IOK
' KBAHTOBOU OITHKH https://m.edsoo.ru/ff0d0302
| Morem som Touconn Oment Prepfoms Busorea 101
' ’ https://m.edsoo.ru/ff0d091a
aToMa
20.03.2024 bu6mmoreka [JOK
78. Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
. | Bomemenrersoneme foron on | Busmorea 101
' . https://m.edsoo.ru/ff0dOafa
npyroil. Buabl ciekTpoB
o, | Lemome o e B Busmorea 10
’ ) ) https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE ¥ BBIHY)KJCHHOE U3TyUYCHHE
04.04.2024 bubnmoreka [JOK
81. OTKpBITHE PaJUOAKTUBHOCTH.

https://m.edsoo.ru/ff0d0fd2
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82.
&3.
84.

OmnsiTel Pe3epdopaa o onpenenenunto cocrasa
PaINOAKTUBHOTO U3ITYUCHUS

CoiictBa anb(a-, 6era-, raMmma-u3IydeHuUsI.

Bausaue PAAOAKTUBHOCTH HA JKUBBIC
OpraHu3Mbl

06.04.2024

10.04.2024

11.04.2024

85.

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIbI.
Anbda-pacniaa. DIeKTPOHHBINA U MO3UTPOHHBIH
6era-pacnaj. ['amma-u3nydenue

13.04.2024

bubmuoreka [JOK

https://m.edsoo.ru/ff0d1162

86.

87.

88.

9.

90.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peaxkiuu.

SAnepusiii peaktop. [IpoOGrembl, mepcreKTUBEI,
9KOJIOTMYECKUE aCIEKThI IEPHON IHEPIETUKHU

DOnemeHTapHble YacTUllbl. OTKpPBITHE
o3uTpoHa. MeTo/bl HaOMI0IeHUs U
pPErucTpanuy dJIeMEHTapHbIX YacTull. Kpyrubii
cToi «PyHIJaMEHTAIBHBIE B3aUMOIECHCTBUS.
EnuHcTBO (hM3MYecKoit KapTHHBI MEPay

Bun 3Bé3nH0r0 HeOa. Co3Besnus, sspKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE ABHKEHHE,
ConHeyHas cucreMa

Comnnne. ComHeyHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIA U 3BE3]

17.04.2024

18.04.2024

20.04.2024

24.04.2024

25.04.2024

bubmuorexa [JOK

https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK

https://m.edsoo.ru/ff0d0e38

91.

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU.
3BE3/1bI TIIABHOM MOCTIEIOBATEIHHOCTH.
Buytpennee crpoenue 38&371. CoBpeMeHHbIE
MIPEJICTABICHNS O MTPOUCXOKICHUN H
sBostorun CosHIA U 3BE3]

27.04.2024

92.

Mnuneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne u nBuxenne Connua B ['anakTuke.
lNamakTukn. YEpHBIE ABIPHI B s1/Ipax raJakTHK

02.05.2024
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93.

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
MeraranakTuka

04.05.2024

94.

Hepemennsie mpo6iieMbl aCTPOHOMUU

1 08.05.2024

95.

96.

KonTposbHasi padora «j1eMeHTbI
ACTPOHOMHH U ACTPOPUIMKH»

O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B YIKOHOMHUYECKO,
TEXHOJOTHYSCKOM, COIIMAILHON M STHUECKON
chepax IesaTeIbHOCTH YelIOBEKa

11.05.2024

15.05.2024

97.

O6o6matomuii ypok. Poib u Mmecto pusuku u
ACTPOHOMUH B COBPEMEHHOM HAay4YHON KapTUHE
MHpa

16.05.2024

98.

99.

O6o06maromuii ypok. Ponp pusnueckoit
Teopuu B GOpMUPOBAHUH NPEACTABICHUN O
¢bu3nveckoil KapTUHE MUpa

Oo6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
npupose

18.05.2024

22.05.2024

100.

101.

PesepBHbIil ypok. MarautHoe mnoiie.
DneKTpOMarHuTHas UHAYKLUS
PesepBubiil ypok. Ontuka. OCHOBBI
CIELMATIbHON TEOPUU OTHOCUTEIBHOCTH

23.05.2024

25.05.2024

102.

Pezepuslit ypok. KBanroBas ¢usuka.
DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

25.05.2024 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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