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IHOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo ¢Qusuke 0a30BOr0 ypOBHS Ha YpPOBHE CPETHEro OOIIero oOpa3oBaHHA
pazpaboTaHa Ha OCHOBE IMOJIOKEHHH W TpeOOBaHWN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBarensHOU porpaMmel, ipeacTaBieHHbIX B DT'OC COO, a takxke ¢ yu€ToM deaeparbHOn
paboueii mporpaMMbl BOCIIUTAHUS U KOHIICTIIIUU MIpenofaBaHus yueOHoro npeamera «Pu3nka» B
o0Opa3oBaTenbHBIX ~ OpraHm3anuax Poccuiickoit ~ @Denepanuy, peaqu3ylOIUX OCHOBHBIC
oOpa3oBaTeNibHbIE IPOTrPAMMBI.

Conepxanne mporpaMMmbl 1Mo (u3MKe HampaBieHO Ha (POpPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa obydarontuxcs 10—11 kmaccoB npu oOyueHuu ux (pusuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATENLHOCTHOTO oaxoaa. IIporpamMma no ¢usmuke cooTBETCTBYET
tpeboBanusiM OPI'OC COO k 1mIaHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaIlpeAMETHBIM
pe3yabTaraM OOy4YeHHs, a TAaKKe YUYUTHIBAET HEOOXOIUMOCTh PEAM3aLUU MEKIPEIMETHBIX
CBs3eil (PU3MKU C €CTECTBEHHO-HAyYHbIMH YyueOHBIMU IpeaMeTaMu. B Hell ompexpensitorcs
OCHOBHBIEC IEJIN M3y4YeHUs (U3UKK Ha YPOBHE CpeIHEro oomiero oOpa3oBaHUs, TUIAHUPYEMBbIE
pe3yNbTaThl OCBOCHUS Kypca (DU3HUKU: JIMYHOCTHBIE, METANPEAMETHBIE, TPeAMETHbIE (Ha 0a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYAET:

e TUIAHUpPYEMBIC PE3yIbTaThl OCBOCHHUS Kypca (pu3mku Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;
e cozepxxaHue yueOHoro npeamera «duznka» no rogam o0y4eHusl.

®du3nka Kak Hayka 0 HanboJjee o0IMX 3aKOHaX MPUPOJIbI, BHICTYMAs B KAYECTBE YU4EOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUN 00 OKpY’KaIOLIEeM MUPE.
HIkonpHBId Kypc (HU3UKH — CHCTEMOOOPa3yIOWMi Ui €CTeCTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHHUM, H3ydyaeMbIX
XUMUeH, Ouonorueit, ¢usmueckoil reorpadueii u acrpoHomueii. VMcrnonp3oBaHne u aKTHBHOE
pUMEHEeHHEe PU3NUECKUX 3HAaHUH ONpe/iessieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT Ul
B cdepe SHEpreTMKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJIyY€HHS HOBBIX MAaTe€pHalOB C
3aJJaHHBIMM CBOMCTBaMM U Apyrux. M3ydyenue Gpu3nku BHOCUT OCHOBHOM BKJIajJ B pOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromuxcsi, B (OpMHUpOBAaHUE YMEHUN NPHUMEHSTh
Hay4HbII METO/] MO3HAHUS MTPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUI.

B ocHOBy kypca ¢pu3Mku 1751 ypOBHS CpeHero o01iero o0pa3oBaHus MOJIOXKEH Pl UJIEH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B coOTBETCTBUU C HEN KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZIEPKUT MaTepHall U3 BCEX pa3/iesioB (PM3UKH, BKIIOUAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUU ¢ HEH MaTepuall Kypca pU3UKU 00beIMHEH BOKPYT
¢usznueckux Tteopuil. Benymum B Kkypce sBigercs (OpMHUpOBaHHME IPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus NpeanosaraeT UCHOJIb30BaHUE T'yMaHUTAPHOIO
noTeHIHana Gpu3nyeckon HayKu, OCMBICIICHHE CBSA3U PA3BUTUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpaenrennocmu. Kype Gu3nku npeanojgaraet 3HakOMCTBO € HTMPOKHM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn osxonoeuzayuu peanusyercs MOCPEICTBOM BBEICHUS DIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX AKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYKIAECHUs TPOOIIeM pallMoOHAIBHOTO PUPOIONOIb30BaHUS U
9KOJIOTMYECKOM 0€30M1acHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE cpelHero oOmiero oOpazoBaHMs
ABIAIOTCS (u3nueckue Teopuu (GhopMUPOBAaHME MPEACTABIEHUN O CTPYKTYpe MOCTPOCHHUS



¢usnueckoil Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB M TPUHIMUIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O MPHPOJE, TPAaHUIAX NPUMEHHUMOCTH TEOPHH, /UIS OMHMCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUI U MIPOLIECCOB).

CucTteMHO-IeATEIbHOCTHBINA TOJIXO0/] B Kypce (PU3UKH pean3yeTcs MpexJie BCero 3a cuér
OpraHM3aliy KCIEPUMEHTAIbHON JesATeNIbHOCTH o0yuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3MKKN — 3TO HCHOJB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
a0opaTOpHBIX PabOT, KOTOphle B MporpamMme 10 (U3UKEe OOBEIMHEHBI B OOIIMIA CITHMCOK
YUYCHHUYECKUX MPAKTUYECKUX paboT. BriieneHne B ykazaHHOM IEpeyHe J1abopaToOpHBIX padoT,
MPOBOAMMBIX JUII KOHTPOJIE M OLIEHKH, OCYILECTBJISETCS y4aCTHUKaMU 00pa30BaTeIbHOTO
mporecca UCX0/s U3 0COOCHHOCTEH TUIAHWPOBAaHMS U OcHameHus kabunera ¢usuku. [Ipu s3Tom
oOecrnieunBaeTcs OBJaJeHHE OOYYAIOIIUMUCS YMEHHSIMH IPOBOAUTH KOCBEHHBIE H3MEPEHUS,
WCCIICIOBAHMSI 3aBUCUMOCTEH (U3UUECKUX BEIWYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHue yeisieTcsl PEIICHHIO PACUE€THBIX M KAa4eCTBEHHBIX 3aj1ad. [Ipu stom
JUIS pacyETHBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3UYECKON MOJIEINbIO,
MO3BOJISIOIINE TIPUMEHSTh U3yUYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OHOTO pa3zeiia Kypca,
TaKk W MHTETPUPYS 3HAHUS W3 Pa3HBIX pasfenoB. /s KadyecTBEHHBIX 3aJad MPHOPHUTETOM
ABIISIIOTCSL 3aJaHWsi Ha OOBSCHEHHWE TMPOTEKAaHUS (U3MYECKHX SIBICHHH U MPOIECCOB B
OKpYy)Xarollel >KU3HH, TpeOyromue BbIOOpa (U3MUECKOW MOJENU AN CUTyallMd HPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpedoBanusmu  PI'OC COO K MarepHaIbHO-TEXHHUYECKOMY
obecrnieueHnto yaeOHOro mporecca 6a30Bblii YPOBEHb Kypca PU3UKH Ha YPOBHE CPETHETO O0IIIEro

00pa3oBaHUs TOJKEH U3y4aThCsl B YCIOBUSIX MPEeIMETHOro kKabuHeTa GU3NKH WU B YCIOBUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO HHKIA. B kabunere (usuku
JOJHKHO OBITh HE0OXoauMoe 1abopaTopHOoe 00OpYyIOBaHHE ISl BBHIOJHEHUS YKa3aHHBIX B
nporpaMme 1o GU3NKe YYCHHYECKUX MPAKTHIECKUX paOdOT U JEMOHCTPAIIHOHHOE 000pyI0BaHNUE.

JlemoHCTpaliMoHHOE  000pyAOBaHHE (QOpPMUPYETCST B COOTBETCTBUU C MPHUHIUIIOM

MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECTIEYMBAET IMOCTAHOBKY NEPEYHCICHHBIX B IIPOrpamMMe 1o
(¢u3uKe KIIOUEBBIX JEMOHCTpAIM Ui HMCCIEOBAHUS HM3y4aeMbIX SBICHUH M MPOLECCOB,
IMITUPUYECKUX U (PyHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTopHoe 000pyAOBaHUE s yYEHHYECKHUX MTPAKTUYECKUX padoT popMupyercs B BUjE
TEMaTHYeCKNX KOMIUIEKTOB W O0€credrnBaeTcsi B pacu€Te OJHOr0 KOMIUIEKTa Ha JABYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKThI JIabopaTOpHOro 0O0OpyIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMILIEKCHOM HCIOJIh30BAHUU AHAJIOTOBBIX M HU(POBBIX NMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU POBBIX JJAOOPATOPHIA.

OCHOBHBIMU LIENSIMU U3y4€HUs (PU3HUKHU B 00111eM 00pa30BAHUH SBIISIFOTCSL:

e (hopMHpOBaHHE HHTEpECA U CTPEMIICHHS 00yJAIONTUXCSI K HAYTHOMY U3YYCHHIO TTPUPO/IBI,
pa3BUTHE UX WHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TMPEJACTaBIEHUH O HAy4YHOM MeETOJle¢ IMO3HaHuid U  (OpMHUpPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIINM SIBICHUSM;

e (opMHUpOBaHWE HAYYHOT'O MHUPOBO33PEHHS KaK PE3yibTaTa M3YUYCHHs] OCHOB CTPOCHHUSI
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (hopMHpoOBaHHE YMEHHI OOBSICHATD SBICHUS C UCIIONB30BaHHEM (DU3MUECKUX 3HAHUH U
HAyYHBIX JIOKA3aTeIIbCTB,;

e (opmupoBaHHE TMPEACTABICHUN O PONU (UIMKH JUIS PA3BUTHUSL APYTUX €CTECTBEHHBIX
HAayK, TCXHUKH U TEXHOJIOTHH.

JoctrxeHne 3TuX 1eneld o0ecreunBaeTcs pelieHrueM CIeAYIONMX 3a/1ad B Ipoliecce
M3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus:



e TpuOOpEeTEeHHE CHUCTEeMBbl 3HaHUI 00 OOHMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYISIPHYIO (H3UKY, JICKTPOIUHAMHKY, KBAHTOBYIO
(GU3UKY 1 2TIEMEHTHI aCTPOPHU3UKY;

e (opmMHpOBaHUE YMEHUH IPUMEHSITH TCOPETUUCCKUE 3HAHUS JJIs1 OOBSICHEHUS (PU3HUECKUX
SIBJICHUW B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;

e  OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 32124 C SIBHO 3aIaHHON (PM3UYECKON MOJIEIBIO,
3aJad4, MoIpa3yMeBaIOIINX CAMOCTOSITEIbHOE CO31aHue (HPU3NIECKON MOJIEIIH, a/IeKBaTHON
YCIIOBHSIM 33]1a4H;

e TIOHUMaHHE (U3NYECKHX OCHOB M TNPHUHIMIIOB JEHCTBHS TEXHHYECKHX YCTPOHCTB H
TEXHOJIOTUYIECKHUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIAQJICHUE METOJAaMH CAaMOCTOSATEIBHOTO IJIAHWPOBAHUS M IPOBEACHUS (U3NUECKUX
IKCIIEPUMEHTOB, aHAJIN3a U WHTEPIpETAMy WH(HOPMAIIMH, ONPEIACIICHHUS IOCTOBEPHOCTH
NOJyYEHHOTO Pe3ysbTara;

e CO3JIaHHWE YCIOBHU Ui Pa3BUTHS YMECHUH NPOCKTHO-HCCIIEIOBATEIBCKOW, TBOPUECKOU
JeATEIbHOCTH.

Ha wu3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEeIHEro oOILIero oOpa3oBaHUS
orBoautcs B 11 kimacce 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemslii B mporpaMmme mo ¢pu3nke nepedeHb J1abopaTOPHBIX U MPAKTHYECKUX PaboT
SIBJIICTCS. PEKOMEHJ/IOBAHHBIM, YYHTEIh JEJIaeT BBIOOP MPOBEICHUS JTaOOpPAaTOPHBIX padoT U
OTIBITOB C Y4ETOM UHIUBUAYATbHBIX 0COOCHHOCTEN 00YUaOIUXCSl.

COJEPKAHUE OBYYEHUA

11 KJIACC

Pazgen 1. Dnekrpoaunamuka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuThl. B3auMoIeHCTBHME TNOCTOSHHBIX MAarHUTOB. MarHuTHoe THoOJE.
Bexrop marautHON MHAYKIMH. [IpyHIMI Cynieprio3uiMy MarHUTHBIX MTOJIeH. JINHUKM MarHUTHON
nHAyKIuK. KapTiHa TMHNM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MaruauTtHoe 1oJie MpPOBOJHUKA ¢ TOKOM. KapTuHa JMHUI MHAYKIMM MarHuTHOTO MOJIS
JUIMHHOTO TPSMOTO IMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KAaTYIIKH C TOKOM.
OmnsiT Opcrena. BzanmopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Monynb M HampasicHHE. JIBH)KEHHME 3apsyKEHHOW 4YacTHULBI B
OJIHOPOJIHOM MarHuTHOM moJje. Pabora cumsl Jlopenna.

SBneHue ONEKTPOMarHMTHOW MHAYKUMHU. [lOTOK BEKTOpa MAarHWUTHOM HWHAYKLUH.
DNeKTPOABMKYIIAsl CUjla MHAYKIIMH. 3aKOH 3JIEKTpOMarHUTHON HHAyKuu dapanest.

BuxpeBoe snekTpuueckoe mose. DIEKTPOABMXKYIIAas Cula MHAYKIMM B IPOBOJHHUKE,
JBUKYIIEMCSI TIOCTYIATENbHO B OJTHOPOHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBJIEHHE CAaMOMHAYKIIUH. DIEKTPOABUKYIIAsI CHUIIA CAMOUHTYKIIU Y.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpoOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IIOCTOSHHBIE MAarHMTHI,
AJEKTPOMArHUTHI, AIEKTPOIBUraTelb, YCKOPUTENN JIEMEHTAPHBIX YacTUIl, HHAYKIIMOHHAS T1€Yb.

Llemoncmpayuu

OmnsiT Opcrena.

OTKII0OHEHNE 2TIEKTPOHHOIO ITy4YKa MarHUTHBIM TOJIEM.



JIvHUYM MHIYKIMY MAarHUTHOTO MOJIS.

B3anmopencTeue AByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

SIBlieHUE ANEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABMKYIIEH CUJIbI UHAYKIIMA OT CKOPOCTH W3MEHEHHS MarHUTHOTO
IIOTOKA.

SIBiieHnEe CaMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenne MarHuTHOTO MOJIS KaTYIIKA C TOKOM.

WccnenoBanue neidcTBUS MOCTOSHHOTO MAarHUTA HAa PAMKY C TOKOM.

UccnenoBanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIUH.

Pazgen 2. KonteGaHusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble Ko1e0anus

Konebarenpnass cucrema. CBoOomHbIE MexaHWYeCKHe KojiebaHus. [ apMoHHMYecKue
konebanusa. Ilepuon, dactora, ammiauryna u ¢aza konebanuid. IIpy)XHHHBIH MasTHHK.
MatemaTtuueckuii MassTHUK. Y paBHEHHE rapMOHUYECKUX Kojiebanuil. [IpeBpaiienue sHepruu npu
rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE SJCKTPOMArHUTHBIC KOJICOAHUS B HICAUTHEHOM
Koe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHMYECKUMHM M 3JIEKTPOMAarHUTHBIMU
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPIUU B HJCATILHOM KoOJieOaTeIbHOM
KOHTYpe.

[IpencraBienne o 3aTyxarmuxX KojeOaHUsX. BIHYKIEHHBIE MEXaHUYECKHUE KOICOAHUs.
Pe3onanc. BeiHyX/1eHHBIE 3]IEKTPOMAarHUTHBIE KOJIeOaHusl.

[Tepemennbiil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOIO TOKA.
AMIUITMTYAHOE U JeHCTBYIOIIEE 3HaUEHHE CUJIbl TOKA U HANpPSHKEHUS.

Tpancdopmarop. IIpousBoicTBo, mepenaya W HOTpPEOIEHUE DIEKTPUUYECKON SHEPrum.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KymnbTypa ucnoiab3oBaHus
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HH.

TexHudeckne yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHME: DJJIEKTPUYECKHl 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUU JIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTeabHOM CUCTEMBI (ITPY>KUHHBIA WIIM MaTeMaTHYeCKH
MAasITHUK).

Habmroienue 3atyxaromux konebaHuii.

WccnenoBanue cBOWCTB BEIHYKIEHHBIX KOJICOAHMIA.

Habmtonenue pesonanca.

CB00OOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHusl.

OcummnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAmlpsDKEHHS OT  BPEMEHH) Ui
AEKTPOMAarHUTHBIX KOJIEOaHHH.

Pe3onaHc npu mocnenoBaTENbHOM COEAVMHEHMH PE3UCTOPA, KATYIIKW WHIYKTUBHOCTH M
KOH/IEHCaTopa.

Mopnens TUHUY 2IEKTPONIEPEIAUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomul

HccnenoBanue 3aBUCUMOCTH NTEPHOIa MAJIBIX KoJIeOaHU rpy3a Ha HUTU OT JJIMHBI HUTH U
Macchl Ipys3a.

HccnenoBaHne MNEPEMEHHONO TOKa B ILENM W3  TIOCJIENOBAaTEIbHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpoOMazZHUMHbLE 60JIHbL



MexaHndeckue BOJIHBI, YCIIOBHS pacnpocTtpaneHus. Ilepuoa. CkopocTh pacnpocTpaHEHUs.
u gmuHa BonHbl. [lomepeunble W mpomosbHbIE BONHBL MHTepdepeHnus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI M3J1y4€HUs 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpomarauTHoit BosiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMperoMJeHHe, noispuzauusi, audpakuus, wuHTephepeHuus. CKopocTh
3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTpOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMarHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHUMIIBI paguoCBs3H U TeNeBUeHUA. Paguonokanus.

DEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaKOIIeH Cpeibl.

TexHuueckue ycTpoucTBa M INMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPA3BYKOBasl JTUArHOCTUKA B TEXHHKE W MEAMIIMHE, pajap, paaHuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Llemoncmpayuu

OO6pa3oBaHue 1 pacrpocTpaHEHHE MOTEPEYHbBIX U MPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmtoienue oTpaskeHus: 1 MpeoMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenne naTepdepeHINN U JUPPAKITIH MEXaHHYECKUX BOJTH.

3BYKOBOH pE30HAHC.

Habmionenue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOM W YacTOTOM
KOJIeOaHUH.

HccnenoBaHnue CBOMCTB  3JIGKTPOMArHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHUE,
nossgpusanus, rudpakuus, HTephepeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHUE CBETa B OAHOPOJHON cperie.
JIy4 cBeta. ToyeuHbIld HCTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue U300pakeHHil B TIIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3aKOHBI TMpEIOMIIEHUS cBeTa. AOCOJIOTHBIN  TOKa3aTelb
npenomieHusa. [lonHoe BHyTpeHHee oTpakeHue. [lpenenbHbId yroja MOJHOIO BHYTPEHHEIO
OTpaXKEHMSL.

Hucnepcus ceeta. CnoxkHbIi coctaB Oenoro cBeta. L[Ber.

Cobupatomue U pacceuBaroniue JuH3bl. ToHkas nuH3a. DOKYCHOE pAacCTOSIHHME U
ONTHUYECKasi cuiia TOHKON NUH3BL. [locTpoeHrne n300paxeHuii B COOMPAIOIIUX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOII0/IeHNsI MAKCUMYMOB 1 MUHUMYMOB B MHTEeP(EPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakmus cera. JudpaknuoHHas pemérka. YCIOBHE HaONIONEHUS TIaBHBIX
MaKCUMYMOB TIPH TaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckne yCTpOWCTBAa W MPAKTHYECKOE MPUMEHEHWE: OYKH, Jymna, (oroammapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOTI, TEIECKOII, BOJIOKOHHAS ONTHKA, AU(PPAKIIHOHHAS perIéTKa,
TOJISIPOM L.

Llemoncmpayuu

[IpsimonuHetHOEe pacnpocTpaHeHue, OTpaKeHHe W MperoMieHue cBeTa. OnTudeckue
IpUOOPEI.

[TonHOE BHYyTpeHHEe oTpakeHne. Mozenb CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.



Mogenu MUKpOoCcKoTa, TeJIeCKOIa.

HabGnronenue narepdepeHiuu cBera.

Hab6nronenue nudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue criekTpa ¢ IOMOUIBIO TPU3MBI.
[TomryueHue criekTpa ¢ TOMOIIBIO TUMPAKITUOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul
W3mepenne noka3aresns IpeioMICHUS CTEKIA.
HccnenoBanue CBOMCTB M300pakeHUH B TMH3AX.
Habmronenue nucnepcuu cBera.

Paznen 3. OcHOBBI ClIeNINAIBLHON TEOPUH OTHOCUTEIbHOCTH

I'paHnLBI IPUMEHMMOCTH KJIACCUYECKOM MexaHuKH. IlocTynaTel cnenuanbHOM TEOpHUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTb MOJAYJ CKOPOCTM CBe€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DHUHIITEIHA.

OTHOCHTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAICHUE JUIUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € PHEPTUEHN U UMITYJILCOM PEIIITUBUCTCKON YaCTULBl. DHEPIUs IOKOSI.

Pa3znen 4. KBantoBasi pusuka

Tema 1. Dnemenmul Kéanmoeoi ONMUKU

®oronsl. Dopmyna [Inanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPrUs U UMITYIIbC
¢dorona.

OtkpeiTie U uccrnenoBanue Gorordpdexra. Onbitel  A. . CromeroBa. 3aKoOHBI
doroaddexra. YpaBHenne DitHmTeitHa ais porodrpdexra. «KpacHas rpanunay porodddekra.

Hasnenue ceeta. OnbiTel I1. H. JIebenena.

XHUMHYECKOE JIEHCTBHUE CBETA.

TexHuueckue ycTpoHCTBa M NMPAaKTUYECKOEe MpHUMEHEHHE: (OTORJIEMEHT, (POTOAATUHK,
coJIHeuHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oTor(PeKT HA yCTaHOBKE C IIMHKOBOH IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.

Cseronuo.

CounneuHas OaTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopna nmo paccesnuro o -dactuil. [lnaneraphas
Mmojienb atoMa. Iloctynarsl bopa. M3nyuenue u norsiomienue (GOTOHOB MPU MEPEXOJe aToMa C
OJIHOTO YPOBHS dHEpruu Ha ipyroi. Bunsl cnektpo. CriekTp ypoBHEH S3HEpruu aroma BO10poja.

Bonnosbie cBoiicTBa yactuil. Bonnsl ae bpoitnd. KopnyckynsapHO-BOIHOBOM Ayannu3m.

CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuyeHHE.

TexHuueckue yCTpOMCTBA UM IPAKTUYECKOE IMPUMEHEHHWE: CIEKTPAJIbHBIA  aHaIU3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Monens onsita Pesepdopra.

Omnpenenenye QJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeiyaThiX CIEKTPOB U3IYUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Habmonenne nuHelyaToro cuekrpa.

Tema 3. Amomnoe sdpo



OKCIIEpUMEHTBI, T0Ka3bIBAIOIIUE CI0KHOCTD CTPOCHUS A1pa. OTKpBITHE PaIHOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo omnpeneneHnio cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3iyyeHus. BausiHue paguoakTUBHOCTH Ha JKHUBbIE OPIaHU3MBI.

OTtkpeITHE TPOTOHA U HelTpoHa. HykimonHas moxaeins siapa ['eitzenOepra—Banenko. 3apsi
anpa. Maccosoe uncio sgpa. M3oTomnsl.

Anbda-pacniaa. DIeKTPOHHBIA M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uznydenue. 3aKoH
PaaMoOaKTUBHOIO pacraja.

DHeprust CBSI3M HYKJIOHOB B siipe. Snepubie cuiibl. Jledekt maccol saapa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepusiii peakrop. Tepmosinepubiii cunTe3. IIpoOiaeMbl M TEPCHEKTHBHI SACPHOM
JHEPreTUKU. JKOJIOTHYECKUE ACTIEKThI AICPHON SHEPIEeTUKH.

OnemeHTapHble YacTulbl. OTKPBITHE IO3UTPOHA.

Metonbl HaOIIOAEHUS U PETUCTPALIMN JIEMEHTAPHBIX YacTHII.

OyHaMeHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO pru3nueckol KapTHHBI MUPA.

TexHHUYeCKHe YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JNO3MMETp, Kamepa Buibcona,
STIEPHBINA PEaKTOp, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanue TpEeKOB YacTull (110 TOTOBBIM (hoTorpadusim).

Pa3nen 5. JineMeHTHI aCTPOHOMHUM M ACTPOPUUKHU

Oransl pa3BUTUs acTpoHOMHUU. [IpuKitagHOEe 1 MUPOBO33pEHUECKOE 3HAUCHUE aCTPOHOMMUH.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprun ConHua M 3BE3N. 3BE3ABI, MX
OCHOBHBIE XapaKTEpUCTUKU. J[narpamMmma «CreKTpajibHbIN K1acc — CBETUMOCTbY. 3BE3/bl TJIaBHOM
MOCJIEZIOBATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTb» JJs  3BE3J  TJIABHOM
IOCIIE0BATENbHOCTH. BHyTpeHHee cTpoeHne 3BE34. COBpEMEHHBIE NPEIACTABJICHUA O
MPOUCXOKACHUH U 3BoJforrK COoJIHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3].

Mneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u npmxenne Connna B ["anaktuke. Tumbl
rajlakTuk. Pagnoranaktuky n kBazapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopwus
Bbonpmioro B3peiBa. PennkroBoe uznyyeHue.

Macmra6Has cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

Habmronenns HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpe/ieNIeHHs] TTOJIOXKEeHNUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/bL.

Habmonenus B teneckon Jlynel, mianer, Maeunoro ITytu.

O0o0maroniee NOBTOpeHue

Ponp ¢u3nku ¥ acTpOHOMHHU B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHATBHOU W
THUYECKOU cpepax NesTeTbHOCTH YeI0BEKa, POJIb M MECTO (PM3UKU U ACTPOHOMHUH B COBPEMEHHOI
HAayyHOM KapTHHE MHpa, Poib (u3ndyeckod Teopur B (OPMUPOBAHMU NPEICTABICHUN O
¢u3nyeckoil kKapTuHE MUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTaBICHUHN O PUPOJIE.

MexnpeamMeTHble CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kjacce OCymeCTBISIETCS C Y4ETOM
COJZIepKATENBbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.



Meosicnpeomemnuvle nousimusi, CBSI3aHHBIC C W3YYCHHEM METOJIOB HAYYHOTO TO3HAHMS:
SBJICHWE, HAy4yHBIH (pakT, rumore3a, Qu3nMdeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, MOJIC/Ib, H3MEPEHUE.

Mamemamuxa: pelIeHUe CHCTEMbl ypaBHECHUH, TPUTOHOMETpHUYECKHE (DYHKIIMU: CHHYC,
KOCHHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOSKIIMM Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKH T10I00MST TPEYTOJIBHUKOB, OIIPE/ICIICHHE TUTOIIAIN TUIOCKUX GUTyp U 00bEMa Tel.

buonocus: >neKTpUYECKUE SIBICHUS B )KUBOW MPUPO/IE, KOJeOaTeIbHbIC IBHKEHUS B )KUBOI
MPUPOJIC, ONITUYCCKUE SIBJICHUS B YKUBOM MPUPOJIEC, ACHCTBHE PaJlallii Ha )KUBBIC OPraHU3MBbI.

Xumus: CTpoeHHE aTOMOB W MOJIEKYN, KPHCTaUIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHH3MbI 00pa30BaHUs KPUCTAJUTMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

T'eocpaghus: MarHUTHBIE TOJIOCA 3EMIIH, 3aJIC)KH MAarHUTHBIX PyH, POTOCHEMKA 3€MHOU

IIOBEPXHOCTHU, IPEACKA3aHUE 33MHCTpHCCHHfI.

Texnonozus: TUHUNU 3NEKTpoOIIepesay, TeHepaTop NEPEMEHHOTO TOKA, 3JIEKTPOABUraTellb, NHIYKIINOHHAS
nedb, pajgap, paAuoNpUEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBYU-neub, NPOEKIMOHHBIA ammapar,
BOJIOKOHHAsI OIITHKA, COTHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne ydyeOHOro mpeamera «®Pusnka» Ha ypOBHE CpelHEro oomiero oodpazoBaHUs
(6a30BBIil  YpOBEHB) JIOJDKHO  OOCCIICYUTH  JIOCTIDKEHHE  CIEAYIOIUX  JUYHOCTHBIX,
METAaINpPEeIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JINMYHOCTHBIE PE3YJIbTATDI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS yueOHoro mpeamera «Dusnkay TOKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTh OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPUEHTAlMi, TO3UTHUBHBIX BHYTPEHHHX
yOSXKJIEHUI, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM  IIEHHOCTSAM POCCHMCKOTO  OOIIECTBa,
pacuIMpeHre >KM3HEHHOIO ONbITa M OMbITa AEATENIBHOCTH B MPOLECCE pealnu3alui OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIBHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCHUTAHUS:

c(hOPMUPOBAHHOCTh ~ TPAKIAHCKOW  TMO3WIMU  OOYyYaromerocss Kak aKTHUBHOTO W
OTBETCTBEHHOTO UJIeHa POCCUHUCKOTO OOIIEeCTBa;

MPUHATHE TPAJAUIMOHHBIX OOIICUETIOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATHUYECKHUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHLHOCTh B MHTEPECAX TPa)KJAHCKOTO 0OIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aMMOJIEUCTBOBATh C COIMATBHBIMH HHCTUTYTaMH B COOTBETCTBHH C HUX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOM EATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUMCKOM IpaskIaHCKOW MICHTUIHOCTH, TATPUOTH3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSIM POCCHHCKHX
yu€HBIX B 0071acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

c(hopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUSI, ODUCHTUPYSICh HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

OCO3HAHUWE JINYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4)3¢TeTHYeCKOro BOCIIMTAHUS



ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢uznyeckoii Hayke;

5) Tpy10BOro BOCIIUTAHUS:

UHTEPEC K pa3InyHbIM cepaM MpoheCCHOHATLHON IEATEIILHOCTH, B TOM YHCIIC CBSI3aHHBIM
Cc (M3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BeIOOp Oynymield mpodeccuu u
peann30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CITIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH (DU3MKK Ha
MPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOT0 BOCTUTAHUS:

C(OPMUPOBAHHOCTh AKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TJO0AIILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIIECTBIICHUE JICHCTBUI B OKpYIKAIOIIEH cpelie Ha OCHOBE 3HAHUS IeJIeH
YCTOMYMBOTO Pa3BUTHS YEIOBCUCCTBA;

pacHIMpeHue OmbITa JCATSIBHOCTH SKOJIOTHUECKONW  HAIPaBICHHOCTH HA  OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHu3uKe;

7) IEeHHOCTH HAYYHOTO NMO3HAHUS:

CcOPMHPOBAHHOCTh ~ MHUPOBO33PCHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3HUYECKON HAYKH;

OCO3HAHUE [ICHHOCTH HAY4YHOMU JIeATEIbHOCTH, FTOTOBHOCTH B TIPOLIECCE M3Y4eHHs (PUBUKU
OCYIIECTBIISITh MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIPHOCTh WHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHBIE YUeOHbIE TeiCTBUS
Ba3oBble Jjoruyeckue aeiicTBus:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMPOOJIEMY, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIPEICIIATH 1IeNN AeSITeTbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX IOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaTheIBaTh IJIaH PEICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIIMXCS MaTEPHAITLHBIX U
HeMaTepuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITETbHOCTH;

KOOPJMHHUPOBATh M BBIIIOJHATE PAbOTy B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIICM.
basoBble uccie10BaTeIbCKHUE ACHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSAMH W METOJIAMH (PU3NUCCKOM
HaYKU;

BJIQJICTh HaBBIKAMH YYeOHO-HCCIICIOBATEIbCKON M MPOSKTHON JESITeTLHOCTH B O0JIACTH
(U3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHHOMY MTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICpKAHUS, IPUMEHEHHUIO PA3INIHBIX METO/I0B MTO3HAHMS;

BIIQJIETh BUJAMH JEATEILHOCTU IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAINH,
MPeoOpa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX CUTYAIHUSX, B TOM YUCIIC TIPH CO3IaHHIH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJIM3UpPOBaTh 3aJady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHs], HaXOIUTh apTYMEHTHI AJIs J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHS,

aQHAIM3UPOBATH MOTYyYEHHBIC B XOJIE PEIICHUS 3a/1a4 Pe3yNIbTaThl, KPUTUYECKU OLIEHUBAThH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;



CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4X B 00Pa30BaTEIbHON AEATEIBHOCTH, B TOM
qucye MpHU U3y4eHUH (PU3MKH;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh NEPEHOCHUTH 3HAHUS IO (PU3HMKE B IPAKTHUECKYIO 001aCTh KU3HEACATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIC HJICH, IPEJIaraTh OPUTHHAIBHBIC TOIXOABI U PEIICHUS;

CTaBUTH MIPOOJIEMBI U 33]Ja4H, JOITYCKAIOLINE aIbTEPHATHBHBIC PEIICHHS.

Pabora c undopmanmeii:

BJIAJICTh HaBBIKAMU IOJydeHHUs] WHPOpMAIUU (PU3UIECKOTO COJACPKAHUS U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH IIOWUCK, AaHANW3, CHCTEMaTH3alUI0 |
MHTEpHpeTannio HHPOPMALIUU Pa3THYHBIX BUJOB U (GOPM IMPEICTABICHHS,

OLICHUBATH JIOCTOBEPHOCTH UH(OpMAIHy;

UCIIOJIb30BaTh CPEACTBA MH(POPMAITMOHHBIX M1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHM3alMOHHBIX 33/1a4 C COOJIIOJICHHEM TpeOOBaHUIt
SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, pecypcocOepexeHns, MPaBOBbIX M ATHYECKUX
HOPM, HOpM HH(}OPMALMOHHOH 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COMAEpXaHUA B pa3IMyHbIX (opmatax ¢ ydérom
Ha3Ha4YeHUs HHPOPMAIINH U [IeNICBOM ayAUTOPUH, BBIOUPAst ONTUMAIIbHYIO (POPMY IPEICTaBICHUS
Y BU3yaJIH3allHH.

KoMmyHukaTHBHBIEe yHHBepcaJIlbHbIe y4eOHbIe 1eliCTBUSA:

OCYILECTBIIAThH OOILLEHUE HAa YPOKaX (PU3UKU U BO BHEYPOUHOU AEATEIILHOCTH;

pacrio3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTb CBOX0 TOYKY 3PEHHsI C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAaH/IHON U MH/IUBUIyaJIbHOU PabOTHI;

BbIOMpPATh TEMATUKY W METOJbl COBMECTHBIX NEHCTBUN € Y4€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUIEKTHBA;

IPUHUMATh LEJIM COBMECTHOU JEATEIIBHOCTH, OpPraHU30BBIBATH U KOOPAWHHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIATH IJIaH JEHCTBHM, PACTIPEIEIATh POJIM ¢ YYETOM MHEHUM
YYaCTHHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOT0 Y4aCTHHKA KOMaHJbl B OOIIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE ITPOEKTHI, OLEHUBATH HJIEU C MO3WULUH HOBU3HBI, OPUTHHAIBHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IO3UTHBHOE CTPAaTErM4YECKOE IOBEACHUE B PA3IUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpayKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJIbHbIEe YUeOHbIE AeHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIBHYIO ACSITENBHOCTh B 00NACTH (DU3WKU U
ACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEHICHUS PACUETHBIX M KAueCTBEHHBIX 3aj]1ay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOH paboOThl C y4€TOM MMEIOMUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANIOYTEHNM;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacupsaTh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX TPEATNOYTEHHIA;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;



Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHHUIO IPYAUIIMHU B 001aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyIbTYpPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTE/JICKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIHHOCTh, OLIEHUBAThH
COOTBETCTBHE PE3YIbTATOB LIEISIM;

BJIa/IETh HABBIKAMH MTO3HABATENIbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUN U
MBICIMTEIBHBIX POIIECCOB, X PE3YIHTATOB U OCHOBAHUH;

MCIOJIb30BaTh MPUEMBI PeIICKCHH IS OLICHKU CUTYallUU, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTyMEHTHI IPYTHX MPU aHAIIM3€E PE3yIbTaTOB JACSITEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B npouiecce nocTrkeHUs TMUHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTrpaMMBbl 10 (GU3UKE s
YPOBHSI CpEAHET0 OOIIero 00pa3oBaHUs y OOyUYaAONUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
MHTEJUIEKT, Mpenoaraiomui chopMUpOBAHHOCTD:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh OHUMATh CBOE SMOLMOHAIBLHOE COCTOSHUE,
BUJICTh HAMPABJICHUS PA3BUTUS COOCTBEHHOI SMOIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETyJIMPOBAHNS, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIISITH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHl MOTHBAIMM, BKIIOYAIOUICH CTpeMJIeHHE K JOCTHKEHHIO LEIH U YCIexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/S M3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHHMMATh AIMOLMOHAIBHOE COCTOSHHE IPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAaUBATh OTHOIICHUS C IPYTHMH
JIOABMH, 3a00THTHCS, IPOSIBIISATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 11 kJacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHUPOBAHUM COBPEMEHHOMN
HAay4YHOW KAapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B IPAKTHYECKON
NEeSTeIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YYUTBIBATh TPAHUIBl MPUMEHEHHs U3YYEHHbIX (U3NYECKUX MOJIeNIel: TOYEUHBIH
ANEKTPUYECKUH 3apsi], JIyd CBETa, TOUEUHBI HCTOYHUK CBETA, siIEpHAs MOJIEb aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'0 Si/ipa MPH peleHnH (HPU3NYECKUX 3a/1a4;

pacno3HaBaTh (U3WYECKUE SIBIEHMS (IIpoLecChl) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHMTHOE JEeHCTBHUS TOKAa, B3aHUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, ACUCTBME MAarHUTHOTO TMOJsI Ha TNPOBOJHUK C TOKOM M JBIKYIIMHCA 3apsj,
AJIEKTPOMAarHUTHBIE KOJIeOaHUsI M BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPAaHEHHE CBETA, OTPAKEHHE,
npejgoMiieHue, uHTepdepeHuus, audpakuus U [OAApU3allus CBeTa, JHUCIEepPCHUs CBeTa,
dbotoanekrpuuecknii 3pdexT (pororddexT), cBeToBOE NaBiieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTPa aTOMa BOAOPO/ia, €ECTECTBEHHAs! M UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIKCHIBATh M3y4YCHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHUYECKHE,
EKTPUYECKYIO MTPOBOAUMOCTD PA3IMYHBIX CPENl) U JIEKTPOMArHUTHBIE SIBIEHUS (TPOLIECCHI),
UCHoNb3ysl (U3MYECKHWe BEIMYMHBL: DBJIEKTPUYECKUN 3apsl], cuja TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, DJIEKTPUUECKOE COMPOTUBIIEHHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOABIDKYILAs CUIIA,



pabora Toka, MHAYKLIMS MarHuTHOro mois, cuia Ammnepa, cuia JlopeHna, MHAYKTHBHOCTh
KATYIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, MEPUOA M YacToTa KojeOaHuil B
KoJe0aTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLIECCE FAPMOHHYECKHUX 3JIEKTPOMArHUTHBIX
kosnebOanuii, (pOKyCHOE pacCTOSHHE W ONTHYECKas CHWJIAa JIMH3bI, MPU OMHCAHHH TPABUIBHO
TPakTOBaTh (U3NYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U EAUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINEC JAHHYIO (DU3HUECKYIO BETHUMHY C APYTUMHU BETUYUHAMU;

OMKCHIBATh M3YUYCHHBIC KBAHTOBHIC SIBJICHUS W TIPOIECCHI, HCIONB3YS (PUINIECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
uMIynasc (GOTOHA, TMEpPUOJ MOJypacHaaa, 3HEpPrus CBSI3W ATOMHBIX SJep, HpU OMHCAHUU
MPABWIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIOIB3YEMbIX BEIMYMH, HX OOO3HAYCHUS U
€IMHUILIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOUINE JaHHYIO (DU3MYECKYIO BEIHYUHY C JIPYTUMU
BEITMYMHAMU, BEIYUCIISTH 3HAUCHUE (PU3NICCKON BETUIHHEI;

aQHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBICHUS, UCHOJIb3Ys (U3UYECKUE 3aKOHBI U
OpuHOUIBL: 3akoH OwMa, 3aKOHBl IOCJEAOBATEIBHOIO U MMapaUIEIbHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH J[xoyns—JIeHma, 3akoH 3IEKTPOMArHUTHOM MHIYKLUHUH, 3aKOH
MPSIMOJIMHEHOTO PACIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITelHa 11 poTorddexTa, 3aKOH COXpaHEHHs SHEPTHH, 3aKOH COXPaHEHUS
HMITYJIbCA, 3aKOH COXPAHEHHS AJICKTPHUUECKOTO 3apsjia, 3aKOH COXpaHEHUsI MacCOBOTO YHCIA,
noctynatel bopa, 3aKkOH paguoOakTUBHOIO pachajga, HOpU 3TOM pas3iMyarh CIOBECHYIO
(OpMYIIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKECHHWE M YCIOBHS (TpaHUIBI, 00JIacTH)
MIPUMEHUMOCTH;

ONpeleNsATh HAIpPABICHUE BEKTOpPAa MHAYKLMM MAarHUTHOTO IOJS MPOBOJHHMKA C TOKOM,
cuibl AMriepa u cuiibl JlopeHua;

CTPOUTH U OIHUCHIBATh H300paKEHUE, CO3/IaBAEMOE TUIOCKHM 3€pKaJIOM, TOHKOH JINH301;

BBIMIOJHATh JKCHEPUMEHTHI IO MCCIEAOBAaHUIO (DU3MYECKHX SIBICHHM M MPOLIECCOB C
WCIOJIb30BAHUEM TIPSIMBIX W KOCBCHHBIX H3MEpPEHUH: TMpu 3TOM  (POPMYITHUPOBATH
npo0ieMy/3aqady U TUIIOTE3y y4eOHOT0 HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyIOBaHUs, TIPOBOIUTH OIBIT H (POPMYITHPOBATH BBIBOIBL;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE HM3MEPEHUsS (DU3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIbHBIA CIOCO0 HM3MEPEHHUS W WCIIOJb30BaTh HW3BECTHBIE METOJIBI OIICHKHU
MOrPEIIHOCTEN UBMEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (DU3NYECKUX BEIIMYUH C MCTIOIB30BAaHUEM MPAMBIX U3MEPECHHI:
MpH 3TOM KOHCTPYHUPOBATh yCTAHOBKY, (DMKCHpPOBATh Pe3yabTaThl MOTYYECHHOW 3aBUCUMOCTHU
(U3MYECKUX BETUYMH B BHUJE TaOnMUI] W TpaduKOB, JeNaTh BBIBOJALI 1O pe3yjbTaTaM
HCCIIEIOBaHMUS;

cobmoaTh TpaBwiia 0€30MacHOrO TpyJda MPHU TMPOBEACHUU HCCIEAOBAaHUN B paMKax
y4eOHOr0 OSKCIEPUMEHTa, YueOHO-HUCCIENOBATEIbCKOW U TPOEKTHOW JEATENbHOCTH C
WCIIOI30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemate pacuéTHble 3a7aud C SIBHO 3aJaHHOM (PU3MYECKOW MOMAENbI0, HCIONb3Ys
(bu3YecKre 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHalIM3a YCJIOBHS 3a7a4d BHIOMPATh (PU3UYECKYIO
MOJIeTIb, BBIICIATh (U3MUYECKHWE BETUYMHBI U (HOPMYINbI, HEOOXOAMMBIE g €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaYEHUsT (DU3NIECKON BETUIHHBL,

peliatb KaueCTBEHHbIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HEMPOTHBOPEUHMBYIO LIETIOUYKY
pacCyXJIEHHI ¢ ONTOPO HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

WCITOJTH30BATh MIPH PEIICHUH YIEOHBIX 3a71a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH
JUIS TIOMCKa, CTPYKTYPUPOBaHUWsS, HWHTEPIpPETAllMd W TPEJCTaBICHUs y4eOHOW W Hay4dHO-
MONyJIIPHOM HH(OPMAIIHH, TOTYYEHHOHN U3 PA3TUIHBIX HCTOYHUKOB, KPUTUUYECKH aHATTHU3UPOBATh
MoJIy4aeMyro HHPOPMAITHUIO;

OOBSICHATH IPUHITUIIBI ACHUCTBUS MAIIIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB, PA3INYATh
yCIOBUS MX O€30MaCHOTO UCTOIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCHICKUX W 3apyOEKHBIX yUEHBIX-(PU3HKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;



HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IO (PU3UKE B TOBCEAHEBHOM JKU3HU JJ1s1 OOecTieueHust
6e30macHOCTH MpHU 00palIeHUH ¢ MPHOOpaMH U TEXHUYECKUMH yCTPONCTBAMU, Il COXPaHEHUS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIeH cpejie;

paboTaTh B rpyMIie C BHIMOIHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, IJITAHUPOBATh PadoTy
IpyNNbl, palHOHAIBHO pACHpPENeNiaTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTaHJApPTHBIX CUTyalMsIX, aJ€KBAaTHO OLIEHMBATh BKJIAJ Ka)KAOIO W3 YYAaCTHUKOB TpYIIBI B
pelIeHre paccMaTpUBaeMoOn MPOOIEMBI.



TEMATUYECKOE NTAHNPOBAHMUE

11 KNACC
Ne Ha3Banue Ttem KoaunvecTBo B Tom uncae B ToM yucie
OTBOJUMBIX YaCOB KOJINYECTBO KOJIN4YeCTBO
KOHTPOJIbHBIX padoT | J1a0opaToOpHBIX padoT
1 OCHOBBI JIEKTPOTMHAMHUKH (TIPOIODKEHUE) 9 1 2
2 Konebanust u BosIHbI 15 1 1
OnTuka 13 1 3
4 OCHOBEI CHELUAIBHON TEOPUH 3 - -
OTHOCHUTEIIEHOCTH
5 KBanToBas duszuka 17 2 3
6 Ctpoenue Beenennoit 5 - -
7 [ToBTOpEHUE 4 1 -
8 Peseps - -
UTOro 68 6 9




IToypouyHoe miIaHupoBaHue

No/Ne

Jara
TJIaH.

Jara
daxr.

HaumeHnoBaHusi pa3aesioB/TeMbl
YPOKOB

KoanuecTn
0 4acoB

OCHOBBI 2J1EKTP

opuHaMuKH(npoaokenue) (9 yacoB)

MarnuTtHoe noJie (5 yacoB)

1/1.

BBOHBIN HHCTPYKTaX MO OXpaHe TPyaa.
B3aumonaeiictBre TOKOB. MaruuTHOE 110J1e
TOKa

2/2

Bekrop MmaruutHOM uHAYKIMU. JInHUM
MarHUTHON MHTyKITUH

313

Monyib BeKTOpa MarHUTHON HHTYKIIUU.
Cuna Amnepa

4/4

IlepBHUYHBII HHCTPYKTAX 110 OXPAHE TPyAa
Ha pabouem mecte. JlaboparopHas paboTa
Nel «M3mepenune cuiibl B3aUMOICUCTBUS
KaTyLIKHU C TOKOM U MarHuTa

5/5

JlelicTBE MarHUTHOTO TOJISl HA JBYOKYIIUICS
3apsn. Cuia Jlopenna

DeKTpOMarHuTHasi HHAYKIus (4 yaca)

6/1

SIBneHue 3J1IeKTPOMAarHUTHOM UHTYKIIUH.
MaruuTHbIi noTok. Hanpagiienue
WHIYKUUOHHOTO ToKa. [IpaBuiio Jlenua

712

[TepBUYHBII HHCTPYKTAX [0 OXpaHe Tpyaa
Ha pabouem mecte. JIaboparopHas padota
Ne2 «ccnemoBaHue SIBICHUSA
AIIEKTPOMArHUTHOW HHTYKITH)

8/3

3aKOH 2JIEKTPOMarHuTHON nHAYKIHuU. DJ1C
WHIYKIHUH B IBHKYIIUXCS TPOBOJHUKAX.
Camounnnykuus. MTHAYKTUBHOCTB. DHEPrUs
MarHMTHOTO MOJISI TOKA. DJIEKTPOMarHuTHOE
N

9/4

KonTtpomnbHas padora Nel o teme
«QJIEKTPOMAarHUTHas! UHIYKLUS»

KoJe

0anus u BoJiHbI (15 yacos)

Mexannyeckue kosiedanusi (3 yaca)

10/1

AHanu3 KOHTPOJIbHON pabOThI U KOPPEKIIHS
YV ]I. CBoO01HBIE U BBIHYX/ICHHBIE
KojeOaHus. Y CclI0OBUE BOSHUKHOBEHHS
CBOOOHBIX KoJlebanuit MaremaTndeckuii u
NPY’KWHHBIA MasATHUK. J[MHaMKKa
K0J1€0aTEeILHOr0 IBHKEHHUS

11/2

[IepBHYHBII HHCTPYKTaX [0 OXpaHe TPy/Ja Ha
pabouem mecrte. JlabopatopHas pabora Ne3
«OnpeneneHne yCKOpeHus: CBOOOTHOTO
11a/ICHUS IPU TIOMOIIY MasiTHUKA

12/3

I"apmonnueckue konebanus, Paza
kosnebanuil. [IpeBpalienue sHeprun npu

16




rapMOHHYECKHX KosiebaHusx. Pezonanc u

O0opbrOa c HUM

DJeKTpOM

arHUTHbIE Kos1e0anus (5 yacoB)

13/1

CBoOoHBIC KOJIEOaHUS B KOJIEOATETLHOM
koHType. [IpeBpaiienue snepruu npu
ANIEKTPOMArHUTHBIX KoJiebanusx. [lepuon
CBOOO/HBIX 3JEKTPUUYECKUX KOJICOAHUH.
[TepemMeHHBIN AIEKTPUUECKUNA TOK

14/2

AKTHUBHOE cONpOTUBIICHHE. JleiicTByIOIIIEE
3HAQUYEHHE CUJIbI TOKA U HAMPSHKECHUS.
EMKOCTb M MHHIYKTUBHOCTD B LIEITH
MIEPEMEHHOT0 TOKa

15/3

Pe3onaHC B 251€KTpUYECKOH LEH

16/4

I'enepupoBaHue 3EKTPUUECKON SHEPTUH.
Tpanchopmaropst

17/5

IIpousBoacTBO, Nepeaya ¥ UCIOIb30BaHUE
AJIEKTPOIHEPTUU

Mexanunueckue BoJIHbI (3 yaca)

18/1

BonnoBsle siBaenus. P aCIIpOCTpaHCHUA
MCXaHHNYCCKHX BOJIH

19/2

[[J'II/IHEI BOJIHBI. CKOpOCTL BOJIHBI

20/3

Bonnsl B cpezie. 3ByKOBbI€ BOJIHBI

JIeKTp

OMarHUTHbIE BOJIHBI (4 yaca)

21/1

N3nydeHne 3eKTpOMarHuTHBIX BOJIH.
[11I0THOCTB MOTOKA 3JIEKTPOMATHUTHOTO
W3ITYyYEHUS

22/2

N3o6perenue paano A.C.ITonoBeim.
[IpuHUUMIIBI pagOCBA3H

23/3

CBoIiCTBa AIEKTPOMArHUTHBIX BOJIH.
PacnipocTpanenue paauoBoIH.
Panuonokanus. [TonsiTie o TEIEBUACHNUH.
PazButue cpencrs cBsa3u

24/4

Kontponbnas padora Ne2 «Konebanus u
BOJIHBD»

OnTtuka (13 yacoB)

CBeToBbIe BoJIHBI. ['eoMeTpuyeckas U BoJIHOBasi ontuka (11 yacos)

25/1

AHanu3 KOHTPOJIbHOM pabOThl U KOPPEKILIUs
YV /. PazButue B3I 10B HA IPUPOAY CBETA.
Cxopocts cBeta. [Ipunnun ['toiirenca. 3akoH
OTpa)KEHUs CBETA

26/2

3akoH MMpEJIOMJICHUSA CBCTA. ITonnoe
OTpaKCHUC

27/3

[IepBHYHBII HHCTPYKTaX I10 OXpaHe TPy/Ja Ha
pabouem mecrte. JlaGopaTtopHas paborta Ned
«M3MepeHne nokaszaTess IpeIoMICHUs
CTEKJIa»
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28/4 Onrtuueckue npudopsl. JInuzel. Dopmyna 1
TOHKOH JINH3BI. Y BEIMYEHUE JINH3bI

29/5 IlepBUUHBII HHCTPYKTAX 10 OXpaHE TPyAa Ha 1
paboueMm Mecte. JlabopaTtopHas padbora NeS5
«OmnpeneneHne ONTUIECKOHN CHITBI INH3BI U
(hOKYCHOTO paccTOsTHUS COOMparoIeit
JIMH3BD)

30/6 Jlucriepcust cBera. 1

31/7 HNuTtepdepennius MexaHUYECKUX BOJIH U 1
ceera. [Ipumenenue untephepeHnu.

32/8 Jludpakius CBETOBBIX BOJIH. 1
Judpakimonnas pemerka

33/9 [TepBUYHBII HHCTPYKTAX 1O OXpaHe TPpy/aa Ha 1
pabouem mecte. JlabopaTopHas padora Ne6
«3mepenue JIMHbBI CBETOBOM BOJIHBD)

34/10 [Monspu3anus cBera. ['11a3 Kak onTHYecKas 1
cucreMa

35/11 KonTponbnas padora Ne3 «CBeroBbie 1
BOJTHBD)

M3nydyenus u cniekTpsl (2 yaca)

36/1 AHaM3 KOHTPOJIBHOUN pabOThI U KOPPEKIIUS 1
YV /. Bunel usnyyenuid. FIcTouHUKH cBeTA.
CreKTpsl U CEKTPabHBIC alllapaThl.
CriekTpanbHbIN aHAIN3

3712 WNudpakpacuoe u ynpTpadruosieToBoe 1
nusnyuyenus. Pentrenosckue nmyuu. [lkana
ANEKTPOMArHUTHBIX BOJIH

OCHOBBI CNIENUAILHOI TEOPUU OTHOCHTEIBLHOCTH (3 Yaca)

38/1 ITocTynarsl TeOpUN OTHOCHUTEIIBHOCTH. 1

39/2 PenstuBucTckas JUHAMUKA 1

40/3 CBs13p MEXly Maccoi 1 PHepruei 1

KBanroBasi ¢pusuka (17 yacos)
CBeToBbie KBaHThI (5 yacoB)

41/1 dotorddext. YpaBHeHHe DHHINTEHHA. 1

4212 ®otonsl. [Ipumenenue Goroaddexra. 1

43/3 JlaBnenue cBeTa. XMMUYCCKOE JICHCTBHE 1
CcBeTa.

44/4 Pemenue 3amau mo teme «CBETOBLIE KBAHTHI» 1

45/5 KonTtposnbHast padota Ne4 o teme 1
«CBeTOBBIE KBAHTHI»

ATomHas ¢u3nka (3 yaca)
46/1 AHanm3 KOHTPOJIBHON paboThl M KOPPEKIUS 1

YV . Ctpoenue atoma. OnbiTel Pesepdopa.
[Inanerapnas Mmonens atomMa. KBaHTOBBIE
noctynatel bopa. Jlazepsl.
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4712

[TepBuYHBII HHCTPYKTAX MO OXpaHe TpyAa Ha
pabouem mecrte. JlabopaTopHas pabora No7 «
HaOsromenne CIuIomHOro 1 JIMHEHYATOTO
CHEKTPOB»

48/3

[lepBUYHBII HHCTPYKTAX MO OXpaHE TPYyIa Ha
pabouem Mecte. JlabopaTopHas padora Ne§ «
HccnenoBanue cieKTpa BOAOpOIa»

du3uka aToMHOro siipa (7 yacoB)

49/1

MeTobl pErUCTPALIMN HIEMEHTaPHbIX
yacTUL. Bubl palMOaKTUBHBIX U3Iy4YEHUH.

50/2

PaagnoakTuBHBIE IpeBpallieHUs. 3aKOH
panroakTuBHOro pacnazna. Ilepuon
MoJTypacraja.

51/3

CrtpoeHne aTOMHOTrO s14pa. DHEPTUs CBSI3U
sanep. M3oronsl.

52/4

[IepBHYHBII HHCTPYKTaX [0 OXpaHe TPy1a Ha
pabouem mecte. JlabopaTopHas padora Ne9
«OnpeneneHne UMIYyIbCca U SHEPTHH
YaCTUILIBI [IPU IBUKEHUH B MATHUTHOM TIOJIE)

53/5

SAnepusie peakuuu. Jlenenue siaep ypaHa.
LlerHble siiepHbIC peakiuu. S aepHbpIi
peaxTop.

54/6

Tepmosnepnsie peakuuu. [Ipumenenne
SIIEPHOM SHEPTreTUKU. bronornyeckoe
JEICTBHE paJiMallliu.

55/7

KonTponbnas pabota N5 o teme «ATomMHas
¢u3uka. Pu3nka aTOMHOTO SIJIpa»

DJeMeHTapHbIe YacTHIbI (2 yaca)

56/1

AHanu3 KOHTPOJILHOM pabOTHI M KOPPEKLIUS
VYV ]I. ®uszuka 3J1eMEHTapHbBIX YaCTHII.

5712

Enunas pusnueckas kapTuHa Mupa

Crpoenue Bcesennoii (5 yacon)

58/1

Crpoenue ConHeuHoil cucteMbl. Cuctema
3emusa-JlyHa.

59/2

O6mue ceenenus o Connue. McTounnku
SHEPTUU U BHyTpeHHee cTpoeHue ComHIa.

60/3

Hama I"'anaktuka. IIponcxoxaenne n
9BOJIIOLIMS TAIAKTHK U 3BE3I.

61/4

Hama INanaktuka. Mecto Conneunoit
cucreMsl B ['anaktuke Miteunslii [1yTs.

62/5

Teopust bonpmioro B3psiBa U
pacmupsromerics Beenennoit

IMoBTOpeHue (4 yaca)

63/1

HOBTOpCHI/IC no TemMe «MexaHHu4ecKue
SABJICHU
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64/2

[ToBTOpenue no teme «MonekymsipHas
¢$u3MKa 1 TEPMOTMHAMUKAY

65/3

HrtoroBast koHTpOIBHAsS padoTa.

66/4

AnHanu3 UTOroBOM paboTH 1 0000IIEHNE
HPOWICHHOTO MaTepHaa.

Pe3eps (2 yaca)

20




