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COAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUTHI. B3anMo1eiiCTBHE ITOCTOSIHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[puHIMI Cyneprno3niny MarHUTHBIX MOJIEH.
JIluauum MarHuTHOM uWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHOYKIUAHW TOJIS
MMOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJS JJIMHHOTO TMPSIMOTO MPOBOAHUWKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Ammnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabota cuibl JIopeHna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEeKTOpa MAarHUTHOM
MHAYKIAK. OJIEKTPOABIKYINAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HME CAMOMHIYKIIMU. OJIEKTPOJABIIKYIAsS  CHla
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIIOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON UHIYKIWH.

ITIpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPHU MPOU3BOJICTBE MeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre nepeMEHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yclioBUd pacnpoctpaneHus. llepuon. CkopocTh
pacrnpocTpaHeHusT W JJuHA BOJIHBL. [lomepedHble W TPOJOJBHBIE BOJIHBI.
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmronienue cBsSI3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJisipu3aus, IMPpaknus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbll yroa MOJHOIO
BHYTPEHHETO OTPaKCHHSI.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

Cobuparoriue u paccenBarolue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U ONTHYEcKas cujia TOHKOW JuH3bL. [locTpoenue n3o0pakeHuit B cOOMpArOIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuueckue yCTpOMCTBA M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUI B JTMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophsie pabomol

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHuKU. [TocTynaTel cienuaibHON
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.
OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHH W COKpAIllCHUE
JIUTAHBI.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUILIbI. JHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUHN POTOHA C €TO YACTOTON. DHEprus
U UMIyJbe PoToHA.

OtkpeiTre u uccinenoBanue Gororddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dboroaddekra. YpaBuenue DuHIITEHHA 151 PoToddpdekra. «KpacHas rpanuiia»
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuMK, CONTHEUHas ObaTapesi, CBETOUO.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBEIE cBOlicTBa yacTull. Bosnnsl 1e bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaIu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpeneneHuro coctaBa paguoakKTUBHOTO



m3nydennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BiusHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAECPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMuU. [IpukinagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruu CojHIAa U 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXO0XKACHUU U 3BOItonMM CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3/.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00uma. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus



HabnroneHnus: HeBOOpYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MOJOXKEHUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PUUKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, poJib GU3MUECKONU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTEeMaTHKW,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUH, NpPU3HAKKM TOJ00US TPEYroJbHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpUpPOJE, KojeOaTenbHbIE
JIBW>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUINYECKasl CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl 00Pa30BaHMs KPUCTANINYECKON PEIIETKH, CIIEKTPAJIbHBIA aHAIIN3.

l'eocpagua: wmarHuTHbIE TONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSICCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONpPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKON UJEHTUYHOCTH, NAaTPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYasi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oymymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1eNIM JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JOCTHOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHMBATh COOTBETCTBUE PE3yJIbTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
Bba3oBble uccienoBaTeIbCKHE 1€ CTBUSL:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3HUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHHWA TO (QHU3UKE B MPAKTUYECKYI0O 00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe yieOHbIEe 1eiiCTBUA:
OCYILIECTBIISITH OOIIIEHHE HAa YPOKax (DU3UKH U BO BHE-YPOUHOH JesITeTbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYaATBLHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUS TO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICHWCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHWBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OICHUBATh HJIEU C TMO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJIHEHUS MPAKTUYECKOW padOThI ¢ YUETOM HMEIOIINXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUM JIJIsl OLIEHKH CUTYal[uH, BIOOpa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJEIEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO sjipa NP PELIEHUH (PU3NUECKUX
3a7ad4;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOU (DM3HMKHU: IJICKTPUUECKAS] TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEHHOE pACIpPOCTPAaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CIEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H

AJIEKTPOMArHUTHBIC SIBICHUS (MIPOLIECCHI), HCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
NIEKTPUYECKUHN 3apsill, CHJIa TOKA, AIEKTPHUUECKOE HAIPSHKEHHUE, DIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, MEpHOoJ M 4YacToTa
KoieOaHuNl B KoJeOATeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3NYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHS M €JAMHMIIbI, YKa3bIBaTh
(b opMyJibl, CBS3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETMUUHY C JPYTUMH BEIUYUHAMM;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPIHs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMBbIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBIL;

aHANIM3UPOBaTh (PU3NYECKHUE MPOILECCHl U SIBJICHUSA, UCIIONb3Ys (PU3MUECKUE
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIENOBATENBHOTO U MAPAJIIENIBHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKLWH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa ana pororddexra,
3aKOH COXPAHEHUSI JHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH paJMOAaKTHBHOIO pacnaja, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00JIacTH)
IIPUMEHUMOCTH;



ONPENENATh HAIIPaBJICHUE BEKTOPA MHAYKLIUN MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO37aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: IPH 3TOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJI0AKEHHOTO 000pyA0BaHUS, MPOBOAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBbIX
U3MEPEHUI: MPU 3TOM KOHCTPYHMPOBATHh YCTAaHOBKY, (PUKCHPOBATh PE3YJbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCICTOBAHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCHOJB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYMHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKU HEMTPOTHUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYeCcKue ABIICHUS,

MCITI0JIb30BATh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIApHOM WHGOPMALIMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMAIHUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3ianyaTh yCIOBUS UX OE€30MaCHOr0 HUCIOIb30BaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU IS
oOecrnieueHrss OE€30MACHOCTH TPHU OOpalIeHUH € MpHOOpaMU U TEXHUUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpee;

paboTaTh B TIpymme C BBHIMOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYallMsIX, aJ€KBAaTHO OLIEHUBATH
BKJIa/l KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE PacCMaTpUBAEMO TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIeIUaTBbHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 6 bubmiorexa HOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;lr?:(;(sigroullé £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontposbnubie IlpakTunyeckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
®uznka — HayKa O MPHUPOJIE.
1 Hayunnie MeTZK Bl HO?I,)H:HIiI 1 bubmorexa [JOK
e 8 07.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYKAIOIIEeTr0 MUpa
Ponb u mecTo pusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-ll)ap HOI;I KapTUHBI 1\/1131/1 a, B 1 bubmorexa [JOK
7 i pa. 07.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JACSITEITLHOCTH
JIFO e
MexaHn4yecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
newxeHus. [lepemenenue, 14.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHHUE 14.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE 1 bubnnorexka [JOK
MPSIMOJIMHEITHOE IBUYKEHUE 21.09.2023 @ https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y cKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHNUSA 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonmHeiiHOE TBHKEHHE.

7 I[I;I/I)KCHI/IC Mmare I[I/IaJIL,HOI?I TOYKH 1 bubmorexa HOK

P 28.09.2023  https://m.edsoo.ru/ffOc3ada

10 OKPY>KHOCTHU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

8 I'anunes. MaepnuaibHble CHCTEMEI bubmorexa HOK
) P Hv 28.09.2023  https://m.edsoo.ru/ffoc3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cyrnepno3uiuu cui. Bropoii 3akon bubmumoreka [IOK
Hprorona asnst MatepuanbHOM 05.10.2023 | https://m.edsoo.ru/ffOc3be8
TOYKH
10 Tperunii 3akoH HproToHA 111 bubnuoreka [IOK
MaTepUaIbHbIX TOYEK 05.10.2023  https://m.edsoo.ru/ff0c3be8
3aK0H BCEMHUPHOTO TATOTCHUS.
11 Cuna tsoxectu. IlepBas bubnnorexa [IOK
PP 12.10.2023  https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnnorexa [HOK
Tena 12.10.2023  https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdumment
13 TpeHust. Cuiia COpoOTUBIICHUS PU bubnnoreka [JOK
IBIDKEHUH TeJla B )KUAKOCTH WU 19.10.2023  https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeibHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO
14 Tejta. MoMeHT criibl. 11nedo cuibnl bubmmorexa LHOK
) o ' 19.10.2023 @ https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBeCHs TBEPIOTO
Tena
NMitynsc MaTepralbHON TOYKH,
CUCTEMBI MaTePUATBHBIX TOYCK.
15 Nmmynec cuiiel. 3aK0H bubmmorexa LOK
y ' 26.10.2023  https://m.edsoo.ru/ffOc43d6

COXpPAaHCHUA UMITYJIbCA.
PeaktupHOE JBUKCHUC



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

17

18

19

20

21

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKONH
SHEPrUuu

[TorennmanesHas 3HEPrUsl.
[ToTeHumanbHas YHEPrus yupyro
neOpMUPOBAHHON MPYKUHBI.
[loTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

[TorenumansHble 1
HEMOoTeHUUaIbHbIe cUiibl. CBA3b
paboThl HEMOTEHIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUU CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsizu paboOTHI
CHUJIBbI C UBMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO
KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /[unamuka. 3aKOHBI
COXpaHEHUS B MEXAHHUKE)

OCHOBHBIC TTOJI0KEHHS
MOHCKyanHO-KHHCTH‘ICCKOﬁ

26.10.2023

09.11.2023

09.11.2023

16.11.2023

16.11.2023

23.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

https://resh.edu.ru/subject/28/

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TeOpuu. bpOyHOBCKOE IBM>KEHUE.

Hupdysus

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL

22 https://resh.edu.ru/subject/28/
BelecTBa. Mojienu cTpoeHust 23.11.2023 : SR
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyin. KonuuectBo .

23 https://resh.edu.ru/subject/28/
BenlecTBa. [locrosHHas ABoraapo 30.11.2023 . :
TemnoBoe paBHOBECHE.

24 T & . https://resh.edu.ru/subject/28/

emIreparypa u e€ usMepeHue 30.11.2023 p u.ru/subj
IIIxama remneparyp Llenscus

o5 Wneanpueiii raz 8 MKT. OcHOBHOE bu6mmoreka [IOK
ypaBuenue MKT 07.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak
Mepa CpelHEN KNHETUYECKOU

26 SHEPrUM JIBUKEHUS MOJIEKYII bubmmorexa [JOK

v 07.12.2023 https:/m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-
Knaneiipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI 14.12.2023 https://resh.edu.ru/subject/28/

JlaGoparopHas paboTa
n

28 (FICCTIENOBATIHE SABHEHMOCTH https://resh.edu.ru/subject/28/
MEXy IapaMeTpaMu COCTOSTHUS 14.12.2023
pa3peKEHHOTO raza»

29 H3onporueccsl B 1ACAIBHOM rase u bubnnorexka [JOK
uX rpaduuecKoe mpecTaBIeHue 21.12.2023 @ https://m.edsoo.ru/ff0c570e

30 BryTtpeHnHss sHeprus bubnnorexka [JOK
TEPMOJIMHAMHYECKON CHCTEMBI 1 21.12.2023  https://m.edsoo.ru/ff0c5952



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

CHOCOOBI €€ N3MEHEHHUS.
KonuuecTBo TEIioTel U pabora.
BHyTpeHHss SHEprust
OJJHOATOMHOI'0 MJIEAJILHOTO r'a3a

31 Buasl Tenonepenaun bubmoreia OK
P 28.12.2023 @ https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTD

32 BerecTBa. KonmuecTBo TEIoTh bubmuorexa [JOK
npu Terionepenayde. AauadaTHbIN 28.12.2023 = https://m.edsoo.ru/ff0c5c36
npoiiecc

33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnnoreka [JOK
€ro NPUMEHEHUE K U30IIPOoLIECCaM 11.01.2024  https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporeccoB B

34 npupoje. Bropoii 3akoH bubmorexa LHOK

PHpOJE. BTOP 11.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 ITpunnun nevicrBus u KT/ bu6mmorexa [IOK
TETIJIOBOM MAaIllUuHbI 18.01.2024  https://m.edsoo.ru/ff0c600a

36 uxir Kapro u ero KITJ] 18.01.2024 https://resh.edu.ru/subject/28/
DKooruyeckue npoodaemMbl )

37 https://resh.edu.ru/subject/28/
TEMJIO3HEPTEeTUKU 25.01.2024 : :
O6o06maromuil ypok

38 «MOJII:K HT HaS}I’p ¢usnka. OCHOBBI bubmorera [JOK

Y2Ip ’ 25.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKIY
KonTponbhas pabota no teme
39 «Momnekynspras pusuka. OCHOBBI bubmoreia HOK
YEp ’ 01.02.2024  https://m.edsoo.ru/ff0c6a50

TEPMOANHAMHKH >



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0c6938
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[TapooOpazoBanue u KOHIEHCALIHSL.

bubmuoreka [JOK

40
Hcnapenue u KureHue 01.02.2024  https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEIIbHAS
41 BJI&KHOCTh BO3/lyXa bubmorexa HOK
S PR 08.02.2024  https://m.eds00.ru/ff0c64dS
Hacpiennsiit nap
Trépnoe Teno. Kpucraminueckue
u amopdHbIe Tena. AHU30TPOIHS
42 CBoﬁcIT)E) KpUCTAJIJIOB }KI/ITII:He bubmorexa [JOK
P e 08.02.2024  https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepUaIbI
[InaBrnenue u KpUCTAIIU3ALIUS.
43 VienbHas TEII0TA MJIaBICHUS bubmorexa [JOK
! ' 15.02.2024  https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6mmorexa [IOK
44 ¥paBHeiHe TELIOBOro banaiica 15.02.2024  https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ted.
45 DnekTpuueckuii 3apsia. [[Ba Buna bubmorexa HOK
P PAL A 22.02.2024 = https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKUX 3apsI0B
[TpoBOIHUKY, TUIIEKTPUKH U
46 MOJIYTIPOBOIHUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUS IEKTPUUECKOTO 22.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsa
BsaumonericTeue 3aps10B. 3aKOH
47 Kynona. Toueunsrit bubmorexa [JOK
Y ' . 29.02.2024  https://m.edsoo.ru/ffOc6ces
AIEKTPUUYECKUHN 3apsiT
48 Hanps>k€HHOCTB 2IEKTPUYECKOTO bubnnoreka [JOK
nosist. [IpuHnun cynepno3unuu 29.02.2024  https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

Pabota cui 31meKkTpocTaTHYeCKOro

bu6mmoreka [IOK

49 ! .P
HoJE. LIOTEHIAI. TasHOCT 07.03.2024  https://m.edsoo.ru/ff0c6f00
MOTCHIUAJIOB
[IpoBOIHUKY U TUIJICKTPHUKH B
50 3.]'IpeKT OCTaTUYECKOM noIJ)Ie bubmorexa [JOK
P ) 07.03.2024  https://m.edso0.ru/ff0c7018
JuanekTpudeckasi MpOHUIIAEMOCTh
n bubnuorexa [JOK
51 2 .K
FICKIPOCMEOCTE. ROHACHCATOP 14.03.2024  https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIIIOCKOTO
52 KOHJCHCATOpa. DHEPTHUs bubmorexa [JOK
' 14.03.2024 = https://m.edsoo.ru/ff0c72c0
3apsHDKEHHOTO KOHJIGHCAaTopa
JlaGopaTtopHnast pabora
53 "U3mepenue B{TGKTpOéMKOCTI/I 91.03.2024 https://resh.edu.ru/subject/28/
KOHJICHCATOPA
IIprHIMIT NENCTBUS U IPUMEHEHUE
KOHJEHCATOPOB, KOMMMPOBAILHOTO
o4 arnmapara, CTpyMHOro IpHHTEpa. 91.03.2024 https://resh.edu.ru/subject/28/
DNIeKTpOCTaTUYECKas 3alIHTa.
3a3eMIieHre AIEKTPOIPUOOpPOB
DNEKTPUUECKU TOK, YCIOBHUS €r0
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
55 C .H . https://resh.edu.ru/subject/28/
nia Toka. Hampsokenue 04.04.2024 p u.ru/subj
Conportusnenue. 3akoH Oma aJist
yJacTKa e
56 IlocnegoBarennHOE, bu6nmoreka [JOK
NapauIeIbHOE, CMEIIAHHOE 04.04.2024  https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0c74f0

COCTMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnas pabora «M3yueHue
CMEIIAaHHOTO COCIMHCHHUS
PE3UCTOPOBY

57

PabGora 1 MOLIHOCTH
AJNEKTPUUECKOT0 TOKA. 3aKOH
xoyns-Jlenna

11.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 17151 IOJTHOM
(3aMKHYTO¥) 3JIEKTPUYECKON LIETIH.
Kopotkoe 3ambikaHue.
JlaGopaTtopHnast pabota
«M3mepenune DJ]C uctouHuka Toka
U €ro BHYTPEHHETO
COTIPOTUBIICHUS»

11.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS] METAJIJIOB OT
TeMIIepaTyphl.
CBepXITpoBOIMMOCTh

18.04.2024

https://resh.edu.ru/subject/28/

60

DNEeKTPUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB

18.04.2024

https://resh.edu.ru/subject/28/

61

[ToxynpoBoaHUKH, UX
coOCTBEHHas ¥ MpUMecHast
npoBoauMocThk. CBoicTBa p—N-
nepexona. [lomynpoBogHUKOBEIE
nprOopbI

25.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUUECKUI TOK B pacTBOPax U
pacIuIaBax 3JIEKTPOJIUTOB.

25.04.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAs JUCCOLUALIM.
DIIEKTPOJIN3

DIIEKTPUUYECKHI TOK B ra3ax.

63 CaMOoCTOSITeTbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psia. 02.05.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHnenue. [lpaBuna TexHuku 02.05.2024  https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMUKA)» 16.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnexkrpocraruka. [locrosHHbIN 1 bubnuorexa [JOK
3JIEKTpUYECKUN TOK. TOKHU B 16.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeIax»
PezepBnbiil ypok. KonTposibHas

67 pa6oFT)a 1o TZfae ’ 1 bubnuorexa LIOK

23.05.2024 = https://m.edsoo.ru/ff0c8c56

"OnekTpoaguHaMuka"

68 PesepBHblit ypok. O6o0maromumii 1 bubnuoreka [IOK
ypok 1o TemaM 10 kitacca 23.05.2024  https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuTHl U UX
B3aMMOJEHCTBIE. MarHuTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUM MarHUTHON
WHIYKIIUU

MarauTHoe 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopeiicTBue npoOBOAHUKOB C
TOKOM

JlaGopatopHas pabora «3yueHue
MarHUTHOT'O TOJIS KaTyILIKH C
TOKOM»

JlelicTBME MArHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue aeMcTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBHEe MarHUTHOIO IOJISL HA
JBHKYILYIOCS 3apsSKECHHYIO
yactuiy. Cuna Jlopenua. Pabora
cuisl JlopeHna

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

01.09.2023

04.09.2023

08.09.2023

11.09.2023

15.09.2023

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DJNIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MarHUTHOM

.DJ1C .3 https: h.edu. i
uHaykiuu. DJ1C uaaykuuu. 3aKoH 1 18.09.2023 ps://resh.edu.ru/subject/28/

3JIEKTPOMArHUTHOW MHYKITHH
®dapages

JlaboparopHas paboTa
«HccnenoBanue sIBICHAA 1 1
3JIEKTPOMArHUTHOW MHTYKITUH

bubmuoreka [JOK
22.09.2023 = https://m.edsoo.ru/ff0cals0

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C

CaMOMH/IYKIIUH. DHEPIust 1 bub6mmorexa [IOK

25.09.2023 = https://m.edsoo.ru/ff0ca600

MAarauTHOI'O ITOJIAI KaTyHIKHU C
TOKOM. SJIGKTpOMaFHI/ITHOC I10JIC

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,

1 https://resh.edu.ru/subject/28/
3JIEKTPOJIBUTATEIb, YCKOPUTEN 29.09.2023 : :
9JIeMEHTaPHBIX YaCTHII,

WHAYKIIMOHHAS TIeUb
O0o0marommii ypok «MarautHoe

yp bu6mmorexa [IOK
noJie. DIIeKTpOMarHuTHas 1

02.10.2023 | https://m.edsoo.ru/ffOcab82

UHIYKIHSD)

KonTponbHas pabora no teme
bu6mmoreka [JOK

M ) 1 1
(«VIaTHHITHOE Hoe 06.10.2023  https://m.edsoo.ru/ffOcad58

SHGKTpOMaFHI/ITH ast MHAYKI U

CB00OOHBIC MEXaHUUECKHE
bubmuorexa [JOK

6 .T 1
KOICOAMITL. * ApMOHHHACCKHE 09.10.2023 = https://m.edsoo.ru/ff0caf06

Kosie0aHus. YpaBHEHUE



https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproa MajbIX KOJIeOaHH rpy3a
Ha HUTU OT OJIMHBI HUTHU U MaCChI
rpy3a»

13.10.2023

https://resh.edu.ru/subject/28/

14

KonebarenbHbIi KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MJI€ATHHOM
K0JIeOATeTbHOM KOHTYDE.
AHanorus Mexay MeXaHHYeCKUMHU
¥ 2JIEKTPOMArHUTHBIMU
KoJIe0aHUSIMU

16.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KOJIe0aTEIbHOM KOHTYpE

20.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHyXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs

23.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHyconaaibHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTY/IHOE U
JIEHCTBYIOLIEE 3HAYEHHUE CUJIBI
TOKa U HaIPSKEHUS

27.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34



https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Tpancdopmarop. [Iponssozactso,

18 0 https://resh.edu.ru/subject/28/
nepenaya u no:rpe JICHHE 10.11.2023 p u.ru/subj
AIEKTPUYECKON SHEPTUU
YCTpOoUCTBO U IPAKTHYECKOE

19 IIPUMEHEHHUE IEKTPUUECKOIO bubmumoreka [IOK
3BOHKA, TeHEPATOPa MEPEMEHHOTO 13.11.2023  https://m.edsoo.ru/ff0cc324
TOKa, JIMHUH JIeKTpoIiepe1ad
OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.

20 K https://resh.edu. ject/2

YJIBTYpa UCIOJIb30BAHUS ) 17.11.2023 ps://resh.edu.ru/subject/28/
JIEKTPO3HEPIUU B [TOBCEIHEBHOMN
KU3HU
MexaHuueckre BOJIHbI, YCIIOBUS
acrpocrpaneHnus. [lepuon.
21 FC):KOPPOCTII;ppaCHpOCTpaI})ICHHH u bubmorexa LHOK
20.11.2023  https://m.edsoo.ru/ff0cca54
JUIMHa BOJIHBL. 1lonepeunsie n
IPO/I0JIbHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnnoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKa 24.11.2023 @ https://m.edsoo.ru/ffOcccOc
DJeKTpOMarHUTHBIE BOJHBI, UX

23 cBoOlcTBa U ckopocTh. [Ikana bubmorexa HOK

P i 27.11.2023  https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIBI paAMOCBS3U U

24 TeneBueHus. Pa3Burue cpeacTs 01.12.2023 https://resh.edu.ru/subject/28/
cBsi3u. Panmonokanus

o5 KonTponbnas pabota «Konebanus bubnnoreka [JOK
Y BOJIHBD» 04.12.2023  https://m.edsoo.ru/ffOcc6f8



https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cc6f8

[IpssmonunenHoe
pacrpocTpaHEHHUE CBETA B

bubmuoreka [JOK

26
OJIHOPOJIHOM cpene. TodeuHbrit 08.12.2023  https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OtpakeHue cBeTa. 3aKOHbI

27 oTpaxkenus csera. [loctpoenue bubmmorexa [JOK

P . P 11.12.2023  https://m.edsoo.ru/ffOcd4e0
M300paKeHHI B IJIOCKOM 3epKaje
[Ipenomiuenue ceera. IlonHoe

28 BHYTPEHHEE OTpaKCHUE. bubnuoreka [IOK
[IpenenbHbINA yroa moaIHOTO 15.12.2023  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
JlaGopaTtopHnas pabota

29 «3mepenune mokazaTess bubmmorexa [JOK

P 18.12.2023  https://m.edsoo.ru/ffOcd67a
MIPEIIOMIICHUS CTCKIIa»
JIunzsl. [locTpoenne

30 n3zo0paxenwuii B muu3e. Gopmymna bubnmnoreka [JOK
TOHKOM JIMH3bI. Y BEIMYECHHE 22.12.2023  https://m.edsoo.ru/ffOcddle
JIUH3BI
JlaGoparopHas paboTa

31 «I/Iccnez[0BaIiHe CBOMCTB 95 12 2023 https://resh.edu.ru/subject/28/
M300paKeHH B TMH3aX)

Hucniepcust cBera. Crio>KHBIM
coctaB Oenoro ceta. L[Ber. )

32 https://resh.edu.ru/subject/28/
JlaboparopHas paboTa 29.12.2023 : :
«Habnronenne qucnepcuu CBeTay
Nutepdepenuns crera.

23 T, pa ‘i iﬂ - Bu6nuorexa LIOK

part ' 12.01.2024 = https://m.edsoo.ru/ffOced22

JudpakumonHas pemeérka



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0ced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubmuoreka [JOK

34
[Tonstpusarus cBera 15.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPs U
35 YCTPOMCTBA U YCIIOBHS MX 19.01.2024 https://resh.edu.ru/subject/28/
0€30MacHOT0 NPUMEHEHUS
['paHuIbl TPUMEHUMOCTH
36 KJIaCCHUYECKON MEXaHHUKH. bubmuorexa [JOK
[TocTynarsl cnennanbHOU Teopun 22.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTh
37 OJTHOBPEMEHHOCTH. 3aMeJIEHUE Bubmorexa ITOK
P ' 26.01.2024  https://m.edsoo.ru/ffOcfad?2
BPEMEHH U COKPAIIECHUE JITTHHBI
DHeprus U UMIYJbC
38 peNSITUBUCTCKOM yacTulbl. CBS3b bubnuorexa [JOK
MAaccChl C SHEPTUEN U UMILYJIbCOM. 29.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
KonTponbhnas pabora «Onrtuka.
39 OCHOBBI crIEIIMATBHON TEOPUHU bubmorexa HOK
P 02.02.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIHOCTH
40 ®oronsl. opmymna [1nanka. bubnuoreka [IOK
DHeprus U UMIyJIbC PoTOHA 05.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHNE Eub 1IOK
nOIMoTeKa
41 .0 A.T.
$oroodepercra. Ombrrot 09.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddexra. YpaBHEeHHE
42 SﬁHMTeIgI)Ha ,Z[JI(IS)I(b(bOTOB(b(;@)eKTa bubmmorexa [TOK
] 12.02.2024 = https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna» gortosdpgexra



https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hasnenue cBera. OnwiTh [1. H.

bubmuorexa [JOK

43 Jlebenena. Xuniriecioe Aciictie 16.02.2024  https://m.eds00.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE: ) .
44 (POTOPIEMEHT, hOTOATHH, 19.02.2024 https://resh.edu.ru/subject/28/
coJiHe4Has OaTapesi, CBETOUO/T
45 Pemienue 3anau 1o reme bubmuorexa [JOK
«2neMeHThl KBAHTOBOM ONTHKHW) 26.02.2024  https://m.edsoo.ru/ff0d0302
Monens atoma TomMcona. OTBITE
46 Pesepdopna o paccesHuro o- bubnnoreka [JOK
yactull. [Inanerapnas moaens 01.03.2024 | https://m.edsoo.ru/ff0d091a
aroma
bu6mmorexa [IOK
47 Hoctynarst bopa 04.03.2024  https://m.edsoo.ru/ff0dOafa
W3nyyenue u nornouexHne
48 (OTOHOB IpH TIEPEXOJIE aTOMa C bubnuoteka [JOK
OJIHOTO YPOBHSI SHEPTUU Ha 11.03.2024  https://m.edsoo.ru/ffOdOafa
Ipyroii. Buasl criekTpos
BoutHOBBIE CBOMCTBA YACTHII.
Boane! ne bpoitns.
49 KopnyckynsipHo-BoaHOBOMI bubmoreka LIOK
15.03.2024  https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE 1
BBIHYKJICHHOE U3ITy4Y€HUE
OTKpBITHE PATUOAKTUBHOCTH.
50 OmneiTer Pesepdopa mo bubnuorexa [JOK
OTIPEICTICHUIO COCTaBa 18.03.2024  https://m.edsoo.ru/ff0d0fd2

pPaaArOaKTUBHOI'O U3JTYUCHUS



https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bausaue
PaZlOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBI

22.03.2024

https://resh.edu.ru/subject/28/

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN U MTO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydyeHue

01.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepubie peakuuu. A nepHbii
peakrop. [IpoGiiemsr,
MEPCIEKTUBBI, IKOJIOTHUECKUE
aCIEKThI ICPHOU SHEPIeTUKU

05.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

DJIeMEHTapHBIE YaCTHUIIBI.
OtkpeiTrEe TO3UTpOHA. MeTo bl
HAOJII0JIEHUS ¥ perucTpaluu
3jeMeHTapHbIX yacTull. Kpyrnbiii
cron «®yH/1TaMEeHTaJIbHbIE
B3aUMOJIeUCTBUs. ENMHCTBO
bu3NYECKOI KApTUHBI MUPAY

Bug 3sé3nnoro neda. Co3se3nus,
SApKUE 3BE3bI, TNIAHETHI, UX
BuauMoe aBrkenne. CoHeuHas
cHcTEMA

08.04.2024

12.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

https://resh.edu.ru/subject/28/

56

Comune. ConHeyHas akTUBHOCTb.
Uctounuk sHeprum CoiHia u
3BE3 ]

15.04.2024

https://resh.edu.ru/subject/28/

57

3BE31IBI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3/IBI TIIaBHOU

19.04.2024

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
crpoenue 38&311. COBpeMEHHbBIS
MIPEACTABIICHUS O MPOUCXOKICHUU
u 3Boronun ComHIa U 38837

58

Muneynsiii [1yte — Hama
l'anaktuka. ITonoxenue u
nemwxenne Comnna B ['amakTuke.
INanaktuku. YEpHbIE IBIPHI B sSApax
rajakTUK

22.04.2024

https://resh.edu.ru/subject/28/

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bosbmoro B3peIBa.
PenukToBO€ HU3iydyeHue.
MertaranakTuka

26.04.2024

https://resh.edu.ru/subject/28/

60

61

62

63

64

Hepemennsie mpodiembl
ACTPOHOMHH

HpOMe)KYTO‘lHaH aTTeCTanusa

Ob6o6maromuit ypok. Ponb puzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHON U
ATUYECKOHN cdepax AesITeTbHOCTH
YeIoBeKa

Ob6o6maromuit ypok. Ponb n
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o06maromuii ypok. Posb
¢du3nveckoil Teopun B

27.04.2024

03.05.2024

06.05.2024

13.05.2024

17.05.2024

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

(GbOopMUPOBAHUH TIPEIICTABICHHIA O
buznyecKoil kKapTuHe MUpa

O6o6mmaromuii ypok. Mecrto
¢u3nUecKoil KapTHHBI MUpPA B
65 0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
HPE/ICTABICHUIN O IPUPOJIC

20.05.2024

https://resh.edu.ru/subject/28/

O6o6mmarmuii ypok. MarHuTHOe
66 noJje. DJIeKTPOMarHUTHAs
WHTYKIHSI
O6o6maromuii ypok. Onruka.
67 OCHOBBI CIEIUATIBHOW TE€OpUU
OTHOCUTEIBHOCTH

O6o6maromuit ypok. KBantosas
68 buznka. D1eMeHTbl aCTPOHOMUU U
acTpou3uKH

24.05.2024

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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