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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpEenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC eI M3y4eHHs (U3UKU Ha YPOBHE CPEIHEro o0Iero odpa3oBaHUs, IJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (GPU3UKH: TUYHOCTHBIE, METAaIIpeIMETHbIC, MPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

IUTAaHUPYEMbIE PE3yJbTaThl OCBOCHHMS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
coziepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIJ B CHCTEMY 3HAHUN 00 OKpYKaloLEM MHpeE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN [JIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (PU3NYEeCKUX 3HAHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOT Ui
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHU U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydarolmuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHBIA METO]I TO3HAHUSI PU BBIMOJHEHUN UMU YU€OHBIX UCCIICIOBAHHIA.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHLMIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepuan Kypca Gpu3nku o0beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHnuan€a Gu3n4eckor HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, 'PAaHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIyi IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (M3UYECKUX BEIMYMH M TIOCTAaHOBKY OIIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PeIICHUIO PAacuETHBIX M KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJISIONINE PUMEHATH H3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjielna Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (U3MUecKoil MoOIenH A CUTYallMH MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
00pa3oBaHMs JOKEH M3Yy4aThbCs B YCIOBUSX MPEAMETHOTO KaOMHeTa (PU3UKU WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3rKe yIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpanMoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEUMBAET IMOCTAHOBKY MEPEUNCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTbI JIabOpaTOpHOro 00OpyIOBaHMUSA JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
dopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIUXCS K HAYyYHOMY H3YYEHHMIO HPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUI O HAYYHOM METOJIE MO3HAHHS M (DOPMUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBIICHHUSIM;

(bopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs: OCHOB CTPOCHHUS MaTepUU U
(byHIaMEHTAIEHBIX 3aKOHOB (DH3UKH;

(dopmMHpoBaHUEe YMEHUN OOBSICHATH SIBICHUS C UCMOJIb30BaHUEM (PU3MUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHUE TPEACTABICHUNA O poiM (U3UKHU JUIsl Pa3BUTUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Lesell oOecreynBaeTcsl PelIeHHeM CIEAYIOMMX 337ad B Ipolecce
W3y4deHus Kypca (U3HKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:
npruoOpeTeHne CUCTeMbl 3HaHUH 00 00IMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKJIIOYAass MEXaHHKY, MOJIEKYJSIPHYIO (HU3UKY, D3JCKTPOJWHAMHMKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPU3UKH;



dopMHupoBaHHE yMEHUIl TPUMEHSTH TEOPETHYECKHE 3HaHUS Ui OOBSCHEHUS (DU3NYECKUX
SBJICHUH B TIPUPOJE U JUISl IPUHATHUS IPAKTUUECKUX PELICHUH B IIOBCEIHEBHON KHU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IUYHBIX 337a4 C SIBHO 33JJaHHOMN (U3MUECKO MOJIENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/IaHHE (PU3MUECKOW MOJENH, aJCKBAaTHON YCIOBUSIM
3ajiauy;
NOHMMaHHe (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOLIYIO CPENY;
OBJIQJICHUE METOJaMH CAaMOCTOSITEJIbHOIO IUIAHUPOBAHMSA M IPOBEIEHUS (PU3MUECKHX
SKCHEPUMEHTOB, aHalIW3a W MHTEepIpeTanuy HHGPOpMalUU, ONpPEAENeHHUs JOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;
CO3/laHM€ YCJIOBUH JUIsl pPa3sBUTHS YMEHUH IPOEKTHO-UCCIIEA0BATEIbCKOW, TBOPUYECKOH
NEeSITEbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
otBoauTcs B 11 kacce — 68 yacoB (2 yaca B HEJCIIO).

[Ipennaraemsrii B mporpamme Mo (Gpu3mKe nepedeHb Jab0paTOPHBIX U MPAKTUIECKUX paboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTEb JI€laeT BbIOOp IMpOBeAEHUs 1a0OpaTOpHbIX paldoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
11 KUIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHON
uHAyKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cwna Jlopenna, €€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DJIEKTPOABIIKYIAS CUJIA HWHIAYKIUH B TNPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DIEKTPOABIIKYILAs CHUIa CAMOMHAYKLIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTElb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHNE 3IIEKTPOHHOTO ITyYKa MAarHATHBIM ITOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.



[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBiieHUE ANEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABIKYIIEH CUJIbI UHAYKIIMA OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydenne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue necTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

Uccnenoanue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble KoJ1e0anus

KonebGarenbnas cucrtema. CB0OOOIHBIE MeXaHWYECKHMe KoyieOaHus. [apMoHHUYecKue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MarteMaTnyecKuii MassTHUK. Y paBHEHHE rapMOHUYECKUX KojieOanuii. [IpeBpalienre sHepruu npu
FapMOHHMYECKUX KOJICOAHUSX.

Konebartenbubiii kKOHTYp. CBOOOJIHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYSCKUMU H  DJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroMMX KojeOaHUAX. BbIHYX/I€HHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTpeOIeHUE DIEKTPUYECKONH DHEPTHH.
DKOJIOTHYECKHE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Habmronenue 3aryxaronux KonebaHuu.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TUHUU 3AEKTPOIEepEaauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIeOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpysa.

HccnenoBanne NEepeMEHHOTO TOKAa B LENMH W3 MOCIEIOBATEIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTYIIKA U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMaAZHUMHbLE 60TIHbL

MexaHudeckue BOJHBI, YCIOBUs pacupocTtpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHUs
U januHa BoNHBL [lomepeunple W mponmosibHble BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKHUX BOJIH.



3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3Jy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BosHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMjieHHe, noispuzauus, audpakuus, wuHreppepenuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBUAeHUs. Paqnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue yCcTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasl AMArHOCTUKA B TEXHUKE U MEAMIMHE, pajxap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus ¥ MpeIoMIICHHUS] MEXaHUYECKIX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKIX BOJIH.

3BYKOBOH PE30HAHC.

Habumonenne cBs3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IMPEIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIrs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHON CpeJie.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHBI OTpaxkeHMs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI TMpeNOMIIEHUs CBeTa. AOCOMIOTHBIA TMOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOrO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus ceeta. CiioxxkHbIl cocTaB 6enoro cera. L{ser.

CoOuparomiue M pacceuBaromue JUH3bl. ToHkass smH3a. DOKYCHOE pAacCTOSHUE U
ONnTHYECKasl chiia TOHKOM JIMH3bI. [locTpoeHne n3o0paxeHuili B coOMparommx U paccenBarOIINUX
nuH3ax. @opMysa TOHKOW JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas omnrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBHS
HaOIOZICHUSI MAKCUMYMOB M1 MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB TIPH Ma/ICHUH MOHOXPOMATUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[TpsiMonMHENHOE pacHpOCTpaHEHUE, OTpPaKEHHWE U IpeloMieHHe cBeTa. OnTudeckue
IPUOOPHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Moeab CBETOBOAA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm cBeTa.



Habmonenue nugpakiuu cera.

HabGnronenue aucnepcun cBera.

[TomydyeHue cekTpa ¢ HOMOIIBIO MPU3MBI.

[TomyyeHue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH

['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMmMe, NPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILEHUE JTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUILIBI.

CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHs TTOKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u sHepruu (GOTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
dboToHa.

OtkpeiTue u wucciaenaoanue Qororpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna s Gporordpdexra. «KpacHas rpanuna» gorosdexra.

Jasnenune cBera. OnwiTel [1. H. JIeOGenena.

XUMHUYECKOE IEVCTBUE CBETA.

TexHuueckue yCTpoiiCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

Hccnenoanue 3aKk0HOB BHELTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lnmanerapHas
mojens atoMa. Iloctynatel bopa. znyyenue u nornomeHue GOTOHOB MpHU MEpexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUH Ha Ipyroil. Buasl cnektpoB. CekTp ypOBHEN 3HEPIUU aTOMa BOJOPOIA.

BonnoBssle cBolicTBa yactuil. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTpPAJIbHBIA aHaIU3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo



DKCIEPUMEHTHI, I0KA3bIBAIOIIKE CII0)KHOCTb CTpOEHUS siipa. OTKPbITHE PAUOAKTUBHOCTH.
Omnpitel Pesepdopna no onpeneneHuio coctaBa paaroakTUBHOro u3inydenus. CoiicTBa anbda-,
Oera-, raMmMa-u3ydeHus. BiusiHue painoakTUBHOCTH HA KHUBbIE OPTraHU3MBI.

OTtkpeITHE IPOTOHA M HeHTpoHa. HykimonHas monens sapa ['eitzenOepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM Oera-pacmaj. ['amma-usnydeHue. 3aKoH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepusiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W TEPCIEKTUBHI  SAECPHOU
SHEPreTUKHU. DKOJOTUUYECKUE ACTIEKTHI SJIEPHON SHEPTETUKHU.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoapl HaOMIOEHUS U PETUCTPAIIUHU HJIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHu4eckue yCTpONCTBAa U MPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SIEPHBIN peakTop, aTOMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusam).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BuTUs actpoHomMuH. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYECHUE AaCTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHuma u 3BE34. 3BE3OBI, MX
OCHOBHbIE XapaKTepUCTHKU. J[narpamMmma «CeKTpalibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MIOCJIEOBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBbY» JUIsl  3BE3]  IJIaBHOMU
nociea0BaTenbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoOBpeMEHHbIE MPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenne Connna B ['amaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O0na. PazOeranue ranmaktuk. Teopust
Bonsioro B3peiBa. PennkroBoe nsmyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

HabmioneHuss HeBOOPY>KEHHBIM TIJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3uku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW M
THYECKOH chepax AeaTeIbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHUpa, POJib (HU3WYECKON Teopuu B (OPMHUPOBAHMM TPEACTABICHUH O
¢u3nueckoil kKapTuHEe MUPA, MECTO (PU3MUECKOM KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUMN O MPUPOJIE.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢uzukm 06a30BOro ypoBHsS B 11 Kimacce oCymecTBiseTcs ¢ Y4ETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Mesicnpeomemmuvie nowsmus, CBS3aHHBIE C HM3YYEHHEM METOAOB HAy4YHOIO IIO3HAHMS:
ABJICHME, HaydHbIM (akr, rumoresa, (uznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOINIOJEHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKYA TOJO0HS TPEYTOJIbHUKOB, OTIPEICICHUE TUIOMIAU TNIOCKUX QUryp U 00bEMa Ted.

buonoeus: anexrpuueckue sIBIEHUS B )KUBOI IpUpoe, KojaeOaTeIbHble IBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOH IIPUPOJE, NEUCTBUE paAualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYN, KpPUCTaJUIM4ecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3AJI€KM MarHUTHBIX pyl, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3€MIICTPSACECHUN.

Texnonozusn: NTUHUM DJIEKTPOIIEperad, T€HEPATOP IEPEMEHHOIO TOKA, JIEKTPOJBUIATEID,
UHAYKIMOHHAs TeYb, pajgap, paauoNpHEMHUK, TENEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

OcBoenne yueOHOro mpenmera «®du3mka» Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHUS
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTH  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMETHBIX O6pa3OBaTCJ'II)HI)IX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3yIabTaThl OCBOCHUS y4ueOHOro mpeamera «Du3nKa» MOHKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYarolUXCsl pyKOBOJCTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUMCKOro  0OIIecTBa,
pacHIMpeHHne KU3HEHHOTO OMNbITa U ONbITa JAEITEIbHOCTH B MPOLECCE pean3aliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYaromerocs Kak aKTUBHOIO H
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

MPUHATHE TPAJUIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
IIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B HHTEpEcax TpakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJIEWCTBOBAaTh C COIMAIBbHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCUNCKHX
Y4EHBIX B 0071aCTH U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO U IPUHIUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:



ICTETHYECKOE OTHOIIECHHE K MUPY, BKIIOYasi SCTETHKY HayYHOTO TBOPYECTBA, MPUCYILETO
(bu3HIEeCcKOI HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEPEC K Pa3IMIHbIM chepaM npodecCHoHAIBHOM I TEILHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
pear30BbIBATh COOCTBCHHBIC KU3HCHHBIC IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (PU3MKHU HA
NPOTSDKEHUH BCEH JKU3HU;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHKE U OCYIIIECTBIICHHUE JICUCTBHUI B OKpYXKArOIIeH cpe/iec Ha OCHOBE 3HAHUS 11eJIeH
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUCCTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH JKOJOTMYECKOW HANpPABICHHOCTH HAa OCHOBE
UMEIOLIMXCS 3HAHUH 110 PU3MKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAy4YHOH JESTeIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS
Ba3oBble joruyeckue AeicTBuUs:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aAKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH LU AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYMA B paCCMAaTPHUBACMBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUAX

pa3pabaThIBaTh ITUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OLCHUBATb PUCKHU HOCHGI[CTBPII;’I JCATCIIbHOCTH,

KOOPJMHHUPOBATh M BBINOIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble uccienoBareibcKue 1eCTBUS:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHITUSIMH W MeToAamu (pu3mdecKkoin
HAayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEIOBATEIBCKON M MPOEKTHOW AESITeTHhHOCTH B 00JacTH
(1)I/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY MCTOZ0B PCIICHUA 3a1a4
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIaACTh BUAAMHU ACATCIBHOCTH II0 IMOJYUYCHHUIO HOBOI'O 3HAHUA, €r0 HHTCPHIPETALHU,
npeoOpa30BaHUIO M MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX CUTYalUsAX, B TOM YHUCIIE IPH CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BbBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3UM U AKTYAJIM3UPOBATH 3alida4dy, BbIABUIATb
THIIOTE3y €€ PEIICHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh
apaMeTpbl U KPUTEPUU PEILICHUS;

aHAJTM3UPOBAThH MOJTYYCHHBIC B XOJIC PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBAThH
HUX JOCTOBCPHOCTD, ITPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUSAX;
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CTaBUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTENbHOM NESTEILHOCTH, B TOM
YHCclie IPU U3YYCHUU (DU3HKY;

JaBaThb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6peTéHHbII71 OIIBIT,

YMETb [IEPEHOCUTH 3HaHUS N0 (PU3HKE B IPAKTHUUECKYIO 001aCTh KUZHEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00I1aCTei;

BBIIBUTaTh HOBBIE UJI€H, MpeJlaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS,

CTaBUThb HpO6JICMBI " 3a7la4u, JOIMYyCKArIHNEC AJIbTCPHATUBHBIC PCIICHU.

PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTY4YCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJSATh IMOKMCK, aHAIMW3, CHUCTEeMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBa I/IH(i)OpMaIII/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAaHUS B pPa3UYHBIX (opMmarax ¢ y4EToOM
Ha3Ha4YeHHs HGOPMAIUH U 1IEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMAIBHYIO (hOpMYy MpencTaBIeHUS
Y BU3yaJIu3aIliu.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO MU JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C MCIOJIB30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON PabOTHI;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YICHA KOJUIEKTHBA;

MPUHUMATh [EJIH COBMECTHOM JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAENATH POJIA C YYETOM MHEHUI
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJIEU C TMO3UIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalLUSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO NEATEIbHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPENOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUH;

JienaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;
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CHocoOCTBOBATH (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUH B 001aCTH (PU3HUKH, IOCTOSTHHO
HOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OLICHHBATH
COOTBETCTBUE PE3YJILTATOB LIENISM;

BJIaZICTh HABBIKAMH IIO3HABATEIBHON peIeKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIl
U MBICITUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCTIONIb30BATh MPUEMBI PEQIICKCHH /ISl OLIEHKU CUTYalllH, BEIOOpa BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

NPUHUMATh MOTHUBBI M aQPI'YMEHTBI IPYTUX IPU aHATU3E PE3YNIbTaTOB S TEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce moCcTHXEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOSHHS POTPaMMBI 110 (pr3nKe st
YPOBHS CpPEIHEro oOIero o0pa3oBaHUs y OOYYAIOMINXCSA COBEPIICHCTBYETCS SMOLMOHAIbHBIHN
MHTEIJICKT, PeIoiIaralonui copMiUpOBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHUE,
BUJICTh HAIPaBIICHUS PA3BUTHS COOCTBEHHOM AIMOIIMOHAIBHOW Cepbl, OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MMOBEJICHUE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIOHAIBHBIM U3MEHEHHSIM U ITPOSIBIISATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOIIEH CTpPEMIIEHHE K JIOCTIDKCHHIO LETU H YCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH CXO/IS M3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIOYAMONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX pPOJib U MeCTO (HU3UKH B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUPA, B Pa3BUTUM COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JIeSITEILHOCTH JIIOACH;

VUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, WHEpUHAIbHAsA CHUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOACIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPIBIX TN, TOYCUHBIH AIEKTPUUYECKUN 3apsi]l MPHU pELICHUU
buznyeckux 3a1ay;

pacmo3HaBaTh (pU3MYECKHe sBIEHUS (MPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETHYCCKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOIWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHHE Tel,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, nuddy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIAKOCTEeH U TBEPIBIX Tell, U3MEHEHNE 00bEMa Tell IPH HarpeBaHUU (OXJIAKICHUHN),
TEIJIOBOE pPAaBHOBECHE, HCIIApEHWE, KOHJICHCAIMsI, TUIABJICHHWE, KPUCTALIU3AIMS, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXy TapaMeTpaMH COCTOSHHUS Ta3a B HW30IPOIEccax, DJICKTPHU3AIUs TEJ, B3aUMOJICHCTBUE
3apsi/ioB;

OTUCHIBATh MEXAaHWYECKOE IBIKCHUE, MCIOIB3Ys (PU3MUECKHE BEITUYMHBI: KOOPIWHATA,
MyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHila, UMITYJIbC Tejla, KUHETHUYecKas
SHEprusi, TMOTCHI[MATIbHAS HSHEPTHsl, MEXaHWYecKas paboTa, MEXaHHMYECKas MOIIHOCTh; IpHU
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OTIHMCAaHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOIB3yEMbIX BEJTMUNH, UX 0003HAYCHUS
U €IUHMIIbI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEJIMUYUMHY C IPYTUMHU
BEJIMYHMHAMU;

ONUCBHIBATh HU3YyUYCHHbIE TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIE SBJICHUSA, HCIIOJb3YS
¢u3nueckue BENWYMHBL: JIABJICHUE Tasza, TEMIIEpaTypa, CpenHsAs KHUHETHYECKas DSHEprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIISA; IPU OMUCAHUM NTPABUIIBHO TPAKTOBAaTh (PU3MUYECKHM CMBICI HCIIOJIb3YEMbIX BEJIMYMH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh U3YUYEHHBIE 3JIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3NUYECKUE BEITUUMHBL AJIEKTPUUECKUI 3apsi, 3JIEKTpUUYEcKoe IMoJe,
HAnpspKEHHOCTh  TIOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMU BETUYHMHAMU;

aHAJM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBIECHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3axkonsr HbroTOHa, 3aK0oH coXpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPAHEHUS MUMITYJIbCa, IPUHIMI CYNEpIO3ULMU CHJI, TPUHLIUI
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEpruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KyoHa, mpy 3ToM pa3inyaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUSA (TpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BAaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBICHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npobaeMy/3agauy ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py10BaHusl, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBII CIOCO0 HM3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEKIy (PU3MUECKUMHU BEIMUYMHAMU C UCIIOJIB30BAaHUEM MPSMBIX
U3MEPEHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh pPE3yIbTaThl IMOJYYECHHOMH
3aBHCUMOCTH (PU3UYECKUX BEJIMYUH B BHJIE TAOIHI] U TPapUKOB, J1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuia 0€30MacHOrO TpyAda IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4d BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€ThI U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUs (PU3NUECKO BETHUNHBI,

pelaTe KayeCTBEHHBIEC 3aJjaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyKIeHUI C ONIOPOi HAa N3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHMUS;

UCIIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUpPOBAaHMs, HMHTEPHNpETallMd M MPEACTaBICHHUs Yy4yeOHOM M HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 PA3JIMYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBATh
noJTy4aeMyro HH(OpMaIuio;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE MIPOLIECCOB OKPYXKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
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UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpY KaloIIel cpese;

paboTaTh B IpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh PpaboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLICHMBATH BKJIAJ Ka)JOr0 M3 yYaCTHUKOB I'PYIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHM M TEXHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHHUIBl TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSYHBI HCTOUHUK CBETA, siIEpHAs MO/IeTb aTOMA, HYKJIOHHAs
MO/IENIb aTOMHOTO Si/Ipa MPH peleHn: (PU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MPOILEeCcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aHMMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAas
WHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npejromiieHue, wuHTepdepeHuus, audpakiuus ¢ TONSpU3aLUs CBETa, AHUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (JIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh TIOTEHIIMAIOB, SJICKTPOIBIDKYIIAs CHJIa,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOTO0 M MAarHWTHOTO TIOJEW, TMEepPHOJA W 4YacToTa KoyueOaHWd B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B IPOILECCe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, WX O0003Hau€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIUYHHY C APYTUMH BEJTHUNHAMU;

ONHUCBHIBATh M3YYEHHBIE KBAHTOBBIC SBJIEHUS U IPOLECCHl, HCHOIB3Yysd (PHUIUUECKUE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT WCIIOJIB3YEMBIX BEIWYHH, WX OOO3HAYCHHS W
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBS3BIBAIOLINE TaHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHUE (PH3UUECKON BEITMYHHEI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Ys (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCNIEJOBAaTEIbHOTO W MapaUIeNIbHOTO  COCTUHEHHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HHAYKLIUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHE DifHIITelHA 17151 hoTo3(h(ekTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MAacCOBOTO 4YHCIIa,
noctynarel bopa, 3akoH paJMOAaKTHBHOTO pachaja, OpU 3TOM pa3iuyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBUS (TpaHUIIbI, OO0JACTH)
IPUMEHUMOCTH;

OTIpEe/IeNIATh HAIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHMKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;
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BBIMIOJIHATh JKCIEPHUMEHTHI TI0 HCCIICOBAaHUIO (DU3MYECKUX SIBICHHH M TIPOLECCOB C
UCTIOJIb30BAHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: Tpu 3TOM  (OPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHUsl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILICCTBIISATh TPSMBbIE W KOCBCHHBbIE HW3MEpEeHUs (PU3NYECKUX BEIMYHMH, HPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BAaTh HM3BECTHBIC METOIBI OIEHKH
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKHUX BEIIMYHH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPECHUH:
IpU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh pPe3yJbTaThl MOJIYYEHHOH 3aBUCHMOCTH
(Gu3MYecKuX BEIMYMH B BHJC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yabTaTaM
UCCJICIOBAHHS;

coOuoiaTh MpaBwia 0OE30MMacHOrO Tpyla IMPHU IMPOBEICHHHM HUCCICIOBAHHA B paMKax
y4eOHOrO  IKCHEPUMEHTa, Y4eOHO-MCCICOBATEILCKOH W MPOCKTHOW  JIEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 00OPYAOBaHUS;

pemiath pacu€THbIC 3aJa4d C SBHO 3aJIaHHON (DU3MYECKOW MOJENbBIO, HCIOJIb3Ys
(du3nvecKkre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4l BHIOUPATh (PU3HUECKYIO
MOJICJIb, BBIACHATh (DU3MYECKUE BEIMYMHBI U (QOPMYJbI, HEOOXOIUMBIC Uil € pelICHus,
MPOBOJIUTH PACUYEThI U OLICHUBATh PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MUYECKON BEIIMYHHBI,

pelarth KaueCTBEHHBIC 3a/1a4yd: BBICTPAMBATh JIOTMYECKH HEIPOTUBOPCYHMBYIO LIEMOYKY
paccyKICHUI C ONIOPON Ha N3YUEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUEC SBIICHHUSI,

UCIIOJIb30BATh MIPU PELICHUH YYCOHBIX 3a1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUU
JUIE TIOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M NPEACTaBICHUS y4eOHOW W HaydyHO-
HONYJISPHOI HH(DOPMALIUH, TOTYICHHOH 13 pa3IMYHBIX HCTOYHHKOB, KPUTHYCCKH aHATTU3UPOBATh
NOJTy4aeMyro HH(POPMAIHIO;

OOBSICHATH IPUHITUITHI ICHCTBHSI MAIIIWH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3aHyaTh
YCJIOBUS UX 0€30IaCHOTO MCIOIh30BAaHHS B TIOBCEJHEBHON JKU3HH;

NPUBOINUTE MPUMEPHI BKJIaJa POCCHUHCKUX M 3apYOEIKHBIX yUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHMUS 10 (PU3UKE B IOBCETHEBHOM JKU3HH JUIs1 00SCTICUCHHSI
0€30IMaCHOCTH TIPU OOpAIICHUH ¢ MPUOOPAMHU U TEXHUYCCKUMHU YCTPOUCTBAMH, JUISI COXPAaHEHHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPY)KaIOIIeH cpee;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMUHBIX COIMATBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIbI, PAlMOHAIBHO PACHPENCNIATh OOS3aHHOCTH W IUIAHUPOBaTh  JICSTEIBHOCTh B
HECTaHJIAPTHBIX CHUTYallMsIX, aJlCKBATHO OIEHHBATh BKJAJ KaXKOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHUe PaccMaTpUBaEMOil POOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHME

11 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NPOrpamMMbl Bcero Kontpoarnste | IpaxTadeckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
Pazpnen 1. JIEKTPO/IMHAMUKA
11 MaruutHoe nose. DJIeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHW4ecKue U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KOJICOaH VST https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onwka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIEIITMAJIbBHOM TEOPUY OTHOCUTEJBHOCTH
31 OcCHOBBI crielIUaNbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuotexa [JOK
4.1 DNeMEHThI KBAHTOBOW ONTUKU 6 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoeune atoma 4 https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

43 AATOMHOE A1po > ntipsim edso0 U TH41c0Tc
Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUWHU U ACTPODPU3UKU
5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 ﬁggi?;;ﬁiii?}lfﬂ £41c97¢
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE
Utoro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KosimuecTBo yacos DJIeKTPOHHbIE HH(POBLIE
Ne ni/m Tema YpoOKa KOHTpOJ‘[L]—[[,] HpaKTqucxne 06pa303aTe.111>H1>1e
Beero e padoThbI padoThbI pecypchbl
HOCTO;IHHj,Ie MarHuThl U UX BuGmorexa LIOK
1 BSaI/IMOI[eI/IvCTBI/Ie. MaruauTHoe mnoJie. BGKTf)p 1 https://m.edso0.ru/ff0co7
MarHUTHOM MHAYKUWU. JIMHUM MarHUTHON 78
UHIYKLIH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. bubnmnorexka HOK
2 OmeiT Dpcrena. Bzaumoeiicteue 1 https://m.edsoo.ru/ff0c98
IPOBOJIHUKOB C TOKOM fe
3 JlaboparopHas padota «3yuenue 1 1 bubnnorexka [JOK
MarHUTHOTO TIOJISl KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO IOJIL HA TPOBOIHUK
4 ¢ TokoM. Cuna Amnepa. JlaboparopHas 1 1 bubnnoreka [JOK
pabora «MccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)
eiicTBHe MarHUTHOTO MOJIsl Ha
5 I[I[BI/I}KyHIyIOCSI 3apsoKeHHYIo yactuiy. Cuma 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenia
OnexTpoMarHuTHast UHAyKuus. [lotok
5 BEKTOpa MarHuTHOM nHAyKMu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes
7 JlaGopatopHas pabota «/ccnenoBanue 1 1 bubnuorexa [IOK

SIBJICHUSA BHeKTpOMaFHHTHOﬁ UHAYKOUWN

https://m.edsoo.ru/ff0cal50

19



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHIyKTUBHOCTD. SIBICHHE CAMOUHTYKIIUH.
OJIC caMOMHAYKIIUHA. DHEPTUSI MAarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
rnoJje

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, FJEKTPOABUTaTENb,
YCKOPUTENH IE€MEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10

O6o6maromuii ypok «MarautHoe mnosie.
DNEeKTPOMAarHUTHASE MHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponpHas padota o Teme «MarHuTHoe
noJie. DNEeKTPOMarHuTHAsT HHAYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonndeckue konebanus. Y paBHEHUE
rapMoHHuYecKux konebanuit. [IpeBpamienue
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHast pabota «HMcciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMit
rpy3a Ha HUTH OT JITMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/ieaTbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxy MEXaHM4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPruM B HJICATHHOM KOJIeOaTeTbHOM

bu6mmorexa [IOK
https://m.edsoo.ru/ffOch9c4
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https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KOHTYpEe

IIpencrasienue 0 3aTyxaromux
KOJIEOAHUSIX. BLIHy)KI[eHHBIe MCXaHHUYCCKHUEC

bubmuorexa [JOK

16
koneOanus. Pesonanc. BeiHyKneHHbBIC https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHuTHbIE KOJeOaHUs
ITepemennblIil Tok. CHHYCOUJAIBHBII
17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubmmoreka [IOK
TOKa. AMIUTUTY/IHOE M JICUCTBYIOIIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIbI TOKA M HAIPSIKEHUS
18 Tpancdopmarop. [IponusBoacTso, nepenada
U TIOTPeOJICHHE AIIEKTPHUYECKON YHEPTUU
VY CTpoOiCcTBO U IPAaKTUYECKOE TPUMEHEHHUE
19 P P p bu6mmoreka [IOK
AJIEKTPUYECKOTr0 3BOHKA, FEHEpaTopa
P . peTOp https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
DKOJIOrHYecKHe PUCKH IIPU IPOU3BOJICTBE
20 aNIeKTpodHepruu. KynbTypa ucronb30BaHus
AIIEKTPOIHEPT UM B TIOBCETHEBHOM KU3HH
MexaHnuecKue BOJIHBI, yCIOBUS
21 pacnpoctpanenus. [lepuona. Cxopocts bubnmnoreka [JOK
pacnpoCcTpaHeHHsI U JIJTHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Torrepeynpie ¥ IPOIOIEHBIC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnunoreka [JOK
Bricota Tona. Tem0Op 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJEeKTpOMarHUTHBIEC BOJHBI, UX CBOMCTBA U bubmuorexa [IOK
ckopocTs. [1Ikana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUIIBI paAMOCBSI3U U TEIEBUICHUS.
PasButue cpencts cBs3u. Pagnonokarus
25 KonTponbhas pabota «Konebanus u bubnnorexa [JOK
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https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBI» https://m.edsoo.ru/ff0cc6f8
I o
I o
AHOPOA PeAE. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
O .3
e
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
| S o s
P - PeA yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
29
MIOKa3aTess IPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
J ! 0 7 .
I e
MY ' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaGopatopHas pabota «/ccnenoBanue
CBOICTB M300paKEHUH B IMH3AX»
Mucnepcus ceeta. CloKHBIN cocTaB 0€10ro
32 ceera. [[Ber. JlaboparopHas paboTa
«Habmoenne nucnepcun cBeTay
33 Wntepdepennus crera. udpaxius ceera. bubnnoreka [JOK
JudpakunronHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOPHI U YCTPOHCTBA U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH KIACCUYECKOM bubnuorexa [IOK
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https://m.edsoo.ru/ff0cc6f8
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
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https://m.edsoo.ru/ff0cf02e

Mexanuku. [loctynaTel cienranbHOU
TEOPHH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

bubmuorexa [JOK

37
3ame/yIeHre BPEMEHH U COKPAIICHUE ITTUHBI https://m.edsoo.ru/ffOcfa42
5 o
38 | uaeonuu. Conse acens o oeprici n buomorera LIOK
Hbl P https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHUS TOKOS
Kontponbnas padora «Ontuka. OCHOBBI bubnnorexa [HOK
39 .
CIEUATIBHOI TEOPUU OTHOCUTEILHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [1nanka. DHeprus u bubnnoreka [JOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U HccaenoBanue porodddexra. bubnnoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3 LY
42 3?1?3?22}?2?3?55533@);:I]:;ISH::I; acHast Bubnuorexa LIOK
! F P https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpdexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnuotexa [JOK
XuMHUECKOe JIeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe
44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3amad mo teme «DI€MEHTBI bu6nmoreka [IOK
KBAHTOBOH OIITHKH https://m.edsoo.ru/ff0d0302
.6 llz/lomg)h aroMa ToMmcoHa. OIBITEI Bu6morexa LIOK
e3zepdopaa 10 pacCessHUIO 0-4acTHLI.
pPOPA P B https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
47 IToctynarer bopa bubnuorexa [IOK
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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
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https://m.edsoo.ru/ff0d0afa

W3nydenue u nornomeHue GoToHOB MpH

48 IIEPEX0/Ie aTOMa C OJHOI'0 YPOBHS 3HEPTUU bubmorexa IOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunasl ciekTpos
BoaHoBEIE cBOMicTBa YacTull. BoiHEI e
49 bpoiina. KoprnyckyinsspHO-BOJIHOBOM bubmmoreka [IOK
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
50 Pe3el;q)opﬂz 10 OIPEJICIICHUIO COCTaBa bubmmoreia LIOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3TyYEHUS
CsaoiicTBa anbda-, 6eTa-, raMMa-u3I1ydeHHUs.
o1 BisiHue painoakTHBHOCTH HA KUBbIE
OpraHU3MBbl
OTKpbITHE IPOTOHA U HEUTpOoHA. V30TOMBI.
52 Anbda-pacnaa. DIeKTPOHHBIN U bubnnoreka [JOK
HO3UTPOHHBIN OeTa-pacmaz. ['amma- https://m.edso0.ru/ff0d1162
U3ITy4yeHue
OHeprus CBA3U HYKJIOHOB B siape. SInepHble
53 peakiuu. Snepusiii peaktop. [Ipodiemsr, bubnuotexa [JOK
HIEPCIIEKTUBBI, SKOJIOTHYECKUE ACTICKTHI https://m.edso0.ru/ff0d1356
AJIEPHOMN YHEPreTUKH
OnemeHTapHble YacTULbl. OTKpPBITHE
Mo3uTpoHa. MeTo bl HAOIIOICHUS U
54 pPErucTpanyy 3JIEeMEHTAPHBIX YaCTHII. bubanoreka [JOK

Kpyraeriii cron «@yHaameHTanbHbIe
B3auMOIeHCTBUA. EAMHCTBO usnueckoit
KapTUHBI MUPA»

https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3nHoro Heb6a. Co3pe3aus, sipKkue
3BE3/IbI, ITAHETHI, UX BUAUMOE JIBIKEHUE.
Conneunast cucremMa

56

Conure. Conaeunas akTHBHOCTE. VICTOYHHK
sHepruu CoJtHIa U 3BE3]1

57

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
3BE3/bI TIaBHOM I10CIIEA0BATEIHLHOCTH.
Bnytpennee crpoenue 38€31. COBpeMEHHbBIE
MIPEACTABIICHHS O IPOUCXOKICHUH K
sposronun CoJIHIIA U 3BE3 ]

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u npuxenue ConHua B
lanaktuke. I'amaktuku. YEpHbIE NBIPHI B
A/ipax rajJakTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe u3nyyeHue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTpOHOMUU

61

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLTMATLHON U
ITUYECKOH chepax NesaTeTbHOCTH YeIOBEKa

63

O6o6maromuit ypok. Pois u Mmecto pusuku
U aCTPOHOMHUH B COBPEMEHHOMN Hay4yHOU
KapTUHE MHpa

64

Ob6o6maromuit ypok. Posib puznueckoit
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Teopuu B (POPMUPOBAHUHU IPEICTABICHUI O
buznyecKkoil kapTuHe MUpa

O6o6mmarmuii ypok. Mecro pusudeckoit
KapTUHBI MUpPa B 00ILEM Py COBPEMEHHBIX

05 €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O 1
npupojie
66 PesepBHBI ypok. MarHutHOE 1oJie. 1
DNeKTpOMarHuTHas MHIAYKIHS
67 PesepsHblil ypok. Ontuka. OCHOBBI 1
CIEIMaJIbHOM T€OpUH OTHOCUTEIBHOCTH
68 Pesepnbiii ypok. KBanToBas ¢pusuka. 1 bubnnoreka [JOK
DJIeMEHTBI aCTPOHOMHUH M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UIAA YYEHUKA

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxoBues b.b., Hapyrua B.M. non penakuueit
[TapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey
» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. mox penakimueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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