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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHS Ha YPOBHE CPEIHETO OOIIETO
o0Opa3oBaHus pa3pabOTaHa Ha OCHOBE MOJIOKEHHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHMSI OCHOBHOI 00pa3oBaTesibHOM MporpaMmsl, npeactaBieHHbIx B I'OC
COOQO, a Taxxke ¢ yuérom (enepanbHO paboyeil MpOrpaMMbl BOCHHUTAHUS U
KOHLEIMUNU NpenojaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTeIbHbIX
opranmsanuax  Poccuiickon ~— @Pexepanuu, — peAM3yKOIIUMX  OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

CopepxaHue mnporpamMMmbl 1O (PU3MKE HANpaBiI€HO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOyuaromuxcs 11 knacca npu oOydyeHuu
ux (u3snke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxonaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO x
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEAMETHBIM PE3yJIbTaTaM
0o0y4eHUs], a TAK)KE YUUTHIBAET HEOOXOJUMOCTh pealn3alruyd MEXIPEIMETHBIX
CBA3€H (DU3HMKM C €CTECTBEHHO-HAyYHbIMM Y4YeOHbIMU mpenMeramu. B Heit
ONPEIENSIOTCA OCHOBHBIE LENHN U3y4YeHHs (DU3UKU HA YPOBHE CPEIHET0 OOLIErO
oOpa3oBaHMsl, IUIAHUPYEMbIE  pe3yJbTaThl OCBOEHUS Kypca  (DU3UKH:
JUYHOCTHBIE, METANIPEMETHBIE, IPEAMETHBIE (Ha OA30BOM YPOBHE).

[Tporpamma no pu3ukKe BKIHOYAET:

e IUIAHUPYEMBIC PE3yJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ TPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeaMera «@u3nka» 1o rogam oOy4eHHsl.

®du3uka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyIas B
KayecTBEe Y4YeOHOro IMpeAMeTa B IIKOJIE, BHOCHT CYIIECTBEHHbIM BKJIaJ B
cucteMy 3HaHM 00 okpyxawomeMm wmupe. llkonbHbId Kypc (usuku —
CUCTEMOOOpa3yIOUi ISl €CTECTBEHHO-HAYUYHBIX Y4Y€OHBIX MPEAMETOB,
NOCKOJIBKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE NPOLECCOB U SBJICHUM,
U3y4aeMbIX XUMHEH, Ouosoruel, usznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUN OINpeeIseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMUA B cdepe SHEepPreTukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUsS] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MuUpa O0Oydyarolmuxcs, B
(¢bopMHpOBaHME YMEHUW MNPUMEHATh HAyYHbIH METOJ TO3HAHUSA MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEIOBaHUM.

B ocHoBy kypca usuku s YpOBHS CpPEIHEro OOIIero oOpa3oBaHUs
NOJIOKEH PsIi HJIeH, KOTOpblE MOXHO pacCMaTpuBaTh Kak MPUHLMIIBI €ro
OCTPOEHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEMl KypC SBJIAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEH Marepuan Kypca (PU3MKU
o0beMHEH BOKPYr (u3MuUecKUX Teopuid. Benymmm B Kypce sBisercs
(dbopMHpOBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
ToJIeE.

Hoesn eymanumapuszayuu. EE peanmmsanus NpeANnonaracT UCHOIb30BaHUE
TYMAHUTAPHOTO MOTEHIHANA (PU3HUYECKOW HAyKHU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3uKM C pa3BUTHEM OOIIECTBA, a TaKKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU MPOOIeMaMH.



Hoess npuxnaomnoii nanpasnennocmu. Kypc ¢usuku mnpeamnonaraer
3HAaKOMCTBO C INHPOKHUM KPYrOM TEXHHUYECKHMX ¢ TEXHOJIOTHYECKHUX
IIPUJIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercsi MOCPEICTBOM BBEICHUS SJIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoljIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSA3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npobjieM  palMOHANBHOTO  MPHPOJAONOIB30BAHUS W DKOJOTMYECKOM
0€30MacHOCTH.

CTep>KHEBBIMH dJIEMEHTaMH Kypca (U3WKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus ABJIAIOTCA puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHU O
CTPYKType MOCTPOCHUS (PUZNIECKON TEOPHH, poiu (DyHAaMEHTAIbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O TMPHPOJAE, TPaHUIIAX
NPUMEHUMOCTH TEOpWH, ISl OMHCAHWS eCTECTBEHHO-HAYUYHBIX SBICHUNA U
MIPOIIECCOB).

CuCTEeMHO-ACITENPHOCTHBI TOAX0A B Kypce (H3UKHA pealn3yercs
MPEXKJE BCEr0 3a CYET OPraHU3aluu SKCIEPUMEHTAIBHON JIESITEIbHOCTH
oOyuaromuxcs. [[nsi 6a30BOro ypoBHsI Kypca (PU3HKA — 3TO HCIOJIb30BaHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIA0OPATOPHBIX
paboT, KoTOopble B mporpamme Mo ¢Gu3uke OOBEIUHEHBI B OONIUMN CIHUCOK
YUYEHHYECKUX MPAKTHUECKUX paboT. BeimeneHnne B yKa3aHHOM TMEpeyHE
1a00paTOPHBIX paboOT, MPOBOIUMBIX JJIsI KOHTPOJIS U OLIEHKH, OCYIIECTBIISETCS
y4acTHHKaMu  0Opa30BaTeIbHOTO IMpolLecca HUCXOoJsd U3  O0COOEHHOCTEH
IUTAHUPOBAaHUS W OCHalleHus kabuHeta ¢uiuku. [Ipum 3TOM obecneumBaercs
OBJIaJICHHE OOYYAIOUUMHUCS YMEHHSIMH MPOBOJUTH KOCBEHHBIE HW3MEpEHHUS,
MCCIICJIOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH M TIOCTAHOBKY OIBITOB IO
IPOBEPKE MPEUI0KEHHBIX THIIOTE3.

bonpiioe BHMMaHME ynenseTCsl PEHICHHUI0 PAcUETHBIX M Ka4eCTBEHHBIX
3agad. [Ipu >TOM J1st pacy€THBIX 3a7]a4 MPUOPUTETOM SIBIIIOTCS 33724 C SIBHO
3aJJaHHOM  (PU3MYECKOW MOJEIbI0, TM03BOJSIOIINE MPUMEHATh U3YUYEHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjieNa Kypca, TaKk U HHTETPUPYS
3HAHUS W3 pas3HbIX pasfenoB. J[Is KadyecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCA 33/1aHUA Ha OOBSACHEHHWE TMPOTEKaHWs (PU3UUYECKUX SBICHUU U
MPOIIECCOB B OKPYXKAIOIIECH *KU3HU, TpeOyrolue BbIOOpa (GU3NUYECKON Mojenu
JUTS CUTYallly IPAKTHKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ tpedoBanusimu DPI'OC COO k wmarepuaisbHO-
TEXHUYECKOMY OO0ECIeueHHUI0 ydeOHOro mpoiecca 0a30BBbIl YpOBEHb Kypca
GU3UKM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs JOJKEH H3ydaThCsi B
YCIOBUSIX PEIMETHOrO KabnHeTa (PU3MKH WIH B YCIOBUSX WUHTETPUPOBAHHOTO
KaOMHETa NpPEeIMETOB €CTECTBEHHO-HAyYHOro uukia. B kaOuHere ¢usuku
JOJKHO OBITh HEOOXO0IHMMOE JIabopaToOpHOE OO0OpPYAOBAHHUE JUISI BBIIIOJHEHHUS
yKa3aHHBIX B TMpoOrpaMMe MO (U3HKE YUYEHHYECKHX MPAKTUYECKHX padboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaniuonHoe obopyaoBaHue GOpPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYHBAEeT MOCTAHOBKY
NEPEUYNCIIEHHBIX B TporpaMMe Mo (pU3MKe KIIOYEBBIX JAEMOHCTpPAlUN s
UCCIICJIOBAHMUST HM3yYaeMBIX SIBICHHH MW TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 0OOpy/IOBaHHWE MJisI YUYEHUUECKUX MPAKTUUECKUX paldoT
dbopmupyeTcs B BUJe TEMAaTHYECKHX KOMIUIEKTOB M 00ecreynBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcsi. TemMaTHuecKhe KOMILICKTHI
7a00paTOpHOTO O0OpPYJIOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUJIEKCHOM



UCII0JIb30BaHUHU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX Ja0OpaTOpPUil.
OCHOBHBIMU LIEJIIMU U3y4€HUs PU3UKHU B 00LIEM 00pa30BaHUHU SBIISIFOTCS:

dbopMHupoBaHE WHTEpECca M CTPEMIICHHS OOYYalolmuXcs K HAyYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE MX HHTEIUICKTYIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABJICHWA O HAyYHOM METOJAE IIO3HAHUS U
(dhopMHpOBaHNE WCCIAEAOBATEILCKOTO OTHOMICHUS K OKPY KoM
SIBJICHUSIM,

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PECHHS KaK Pe3ysibTaTa WU3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHupoOBaHUEe YMEHUN OOBACHATH SBJICHUS C HCIOJb30BAaHUEM
(bu3HYeCKNX 3HAHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupoBaHUE MPEACTABICHUH O POJU (DU3UKH JIJIST PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STUX 1eJieil 00ecieunBaeTCs PeIIeHNEM CIIEAYIONUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:

npuoOpeTeHrue  CUCTeMbl  3HaHUKM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKIIOYAas  MEXaHUKY,
MOJIEKYJIIPHYIO (PU3HKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

bopMHpOBaHWE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUA JUIS
OOBbSCHEHUS (PUBMYECKUX SBJICHUN B MPUPOAEC U I NPUHSITUS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NMYHBbIX 33Ja4 C SBHO 3aJIaHHOM
(bu3MUecKol MOJIENbI0, 3a7ad, MOAPAa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3aHue (PU3NYECKON MOJEIIN, aJICKBATHON yCIIOBUAM 33/1a4K;
NOHMMaHUE (PU3NYECKUX OCHOB M MPHUHIIMIIOB ACHCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOIMYECKUX IMPOLECCOB, HUX BIHAHHUS Ha
OKPY’KaIOILyI0 Cpeny;

OBJIaJICHUE METOJAMH CaMOCTOSTEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPIPETAluU HH(POpMaLUH,
OIPEENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

CO3JaHME  YCIOBUM Il  Pa3BUTUS  YMEHHH MPOEKTHO-
HCCIIEIOBATENIbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha wu3yuenue ¢usuku (6a3zoBbiii ypoBeHb) B 11 kmacce orBoautca 68
4yacoB (2 yaca B HEJIEJIO).

[Ipennaraemelii B mporpamMme 1o (U3HKE TepedyeHb JabOpaTOPHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUHTEIh JEJIaeT BBIOOP
NPOBEJCHHS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEH 00yYarOIMnXCS.



COIAEPKAHUE OBYUEHUA
11 KVIACC

Pasznes 1. OCHOBBI 3JIEKTPOAUHAMHUKA

[locTosstHHBIE ~MarHWTBL. B3aMMOAEMCTBHE TOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosie. BekTop MarHuTHOW WHAYKUMH. [IpuHOmn cynepno3unuu
MAarHuTHBIX MoJed. JINHMM MarHuTHOM MHAYKUMU. KapTrHa TMHANA MarHUTHOW
WHAYKIUU TO0JIs1 TOCTOSTHHBIX MAarHUTOB.

MarnutHOE 1OJ€ NPOBOJHHMKA C TOKOM. KapTWHa JWMHHA HMHIYKIUU
MAarHMTHOIO MOJI JUIMHHOTO IMPSMOr0 IPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOIO
IPOBOJHMKA, KaTymlku ¢ TOKoM. Omnbeir Opcrega. B3ammoneiicTBue
IIPOBOJIHUKOB C TOKOM.

Cuia AMnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuna JlopeHna, €€ MOIynb W HampablieHHE. J[BMXKEHHE 3apsKEHHOU
YacTUI[bl B OJHOPOJAHOM MarHUTHOM noJje. Pabora cunsl Jlopenna.

SIBneHHE DNEKTPOMArHUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHWTHOU
VWHIYKIMHU. OJIEKTPOJABWXKYILAs CHJAa HMHAYKUUU. 3aKOH JJIEKTPOMAarHUTHOMU
nHaykunu dapanes.

BuxpeBoe anekTpudeckoe moje. ODJIEKTPOJABHXKYIAs CWiIa WHAYKIUHA B
IIPOBOJHMKE, JIBMKYILEMCS IIOCTYIIATEIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. SIBlI€HHME CaMOMHIYKIMHU. OJIEKTPOABWKYIIAsS Cuia
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TTOJISI KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHudyeckre yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHuThl, 3JICKTPOMArHuThl, JJEKTPOIBUTATEb, YCKOPUTEIU HIIEMEHTAPHBIX
YaCTUL, NHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIIOHEHME JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cua Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 2IIEKTPOMATHUTHOW UHAYKLHUU.

[IpaBuiio Jlenna.

3aBUCHUMOCTb  JJIEKTPOABIKYLIEM CWIBI HMHAYKUMA OT CKOPOCTH
W3MEHEHHSI MAarHUTHOTO MTOTOKA.

SIBneHne caMOMHAYKIMUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue neiicTBUsE MarHUTHOTO MOJSI HA TOK

N3ydeHne sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paspnes 2. KosieOanusi 1 BOJTHBI
KonebarenbHas cucrema. CBoOOAHBIE MEXaHUYECKHE KOJeOaHHUS.
["apmonunueckue konedanus. [lepuoa, yactora, aMIMTy1a U gaza KojaeOaHUil.
[IpyXvHHBII MAasITHUK. MaremaTnueckuii MasITHHUK. YpaBHeHuE
rapMOHUYeCKHX KosiebaHuid. IlpeBpailleHne 53HEpPruuM Npu TAPMOHUYECKUX
KOJIEOAHUSIX.



KonebarenbHbiit kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUS B
UJCAIBHOM KOJ€0ATeTbHOM KOHTYpe. AHAJIOIHS MEX]Iy MEXaHHMYECKHUMHU H
ANIEKTPOMArHUTHBIMU KosieOaHusaMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUHU B UJEATBHOM KO0JIEOATEIHbHOM KOHTYDE.

[IpencraBneHnne 0  3aryxalolmMX  KojeOaHUAX.  BbIHyXJIeHHbIE
MexaHudeckue KkoisiebaHus. Pe3zoHaHc. BbIHyXJ€HHbIE 3JIEKTPOMAarHUTHbBIE
KOJIeOaHHUs.

[lepemennsblii TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIBI TOKa U
HAIPSHKCHMSL.

Tpancdopmarop. [IpousBoacTBO, neperaya M NOTpedIieHue
JJEKTPUYECKOW  DHEPrUM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa MCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
AKU3HU.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOrepeay.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HW3IyYEHHS AJIEKTPOMArHUTHBIX
BOJH. B3aumHasa opuenTtanus BeKTopoB E, B, V B 3yeKTpOMarHuTHON BOJIHE.
CBolCTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, MOJSApU3aLns,
mugpakuust, nareppepeHuus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkayna 31eKTpPOMAarHUTHBIX BOJIH. [IpuMeHeHne 371eKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHOMNBI pagUOCBA3U U TeNEBUACHUS. Panqnonokanus.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTebHOM CUCTEMBbl (TIPY>KUHHBIA WU
MaTEeMaTUYECKUI MAATHHUK).

Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHU.

Habnronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA W HANpPSKEHUS OT BPEMEHH)
JUISI 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mnociieqoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenue yCKOpeHHsi CBOOOAHOIO MaJIEHUs ¢ TOMOILBIO MasiTHUKA.

Paspnen 3. Onruka

['eomerpruueckas ontuka. IIpsMOIMHENHOE pacnpoOCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne nzo0pakeHui
B IJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3akoHBI MPEIOMIICHUSI CBeTa. AOCOJIIOTHBIN
nokasaresnp npejaomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxHbIi coctaB 0enoro ceta. LIBerT.

ColOuparomiue u paccewBarolve JuH3bl. ToHkas jauH3a. DOKycHOE
pacCTOsIHME U ONTHYECKas CUjla TOHKOW JHH3BL. [locTpoenue n3oOpaxeHuil B



coOMparolMX MW pacceuBalIIMX JuH3aXx. DopMyna TOHKOW  JIMH3BI.
VBenuueHue, JaBaeMoe JIUH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas onrtuka. Uatepdepenuus cBeta. KorepeHTHbIE HCTOYHHKHU.
VYcaoBus HaOMIOJAEHUST MAaKCUMyMOB M MHUHHMYMOB B HMHTEpP()EPEHUHNOHHOU
KapTUHE OT JIBYX CHH(A3HbIX KOr€PEHTHBIX UCTOUHUKOB.

HMudpakuusa ceeta. udpaxuuonnas pemérka. YclioBue HaOM0ACHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HUH MOHOXPOMATHUYECKOIO CBETa Ha
TU(DPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpoCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaT, MPOCKUMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsiMonuHeHOEe pacnpoCcTpaHEHUE, OTPAKEHUE U MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb CBETOBOIA.

NccnenoBanue cBOMCTB M300paK€HUI B JIMH3AX.

Mopaenu MUKpOCKona, TEJIECKOna.

Habnronenune natepdepeHnu crera.

Habnronenue audpakiiuu ceera.

Habnronenue aucnepcuu ceera.

[Tomyuyenue criekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue cekrpa ¢ NHOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaluuu CBeTa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne nokazaTesns NpeJoMIIEHHs CTEKIIA.

Ornpenenenre ONTUYECKOU CHIIBI U (DOKYCHOTO PACCTOSIHUSI COOMparoien
JIMH3bI

Omnpenenenue JJIMHBI CBETOBOM BOJIHBI C MOMOIIbIO AU(MPAKLIHOHHOM
PELIETKH.

Paszpnen 4. KBanToBas ¢pusuka

®oronsl. Popmyna Ilnanka cBsizu sHepruu (OTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.

OtkpeiTiie U uccaenoanue (oroapdexra. Onbitel A. I'. Cronerosa.
3akonsl GoTtorddexra. YpaBHenue DiHiTerHa s portodrddexra. «KpacHas
rpanuna» ¢potodddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOMCTBAa M INMPAKTHYECKOE NPUMEHEHHE: (POTORIEMEHT,
doTogaTUMK, COTHEYHAas 6arapes, CBETOANO/I.

Mogens atroma Tomcona. OnbiThl Pe3epdopaa no paccessHuio o -4acTHIl.
[Lmanerapnas monens aroma. Iloctynatel bopa. M3nydyenue m mornomieHue
(OTOHOB TpU NEPEXOAE aToMa C OJHOIO YPOBHS 3HEPruu Ha Apyrou. Bumabl
cnekTpoB. CIEKTp ypOBHEH SHEPTUH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa uactuu. Bonuel ne bpoina. KopmyckynsipHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYECHHE.

DKCHEpUMEHTBI, JTI0Ka3bIBAIOIINE CIOKHOCTh CTPOeHHs siapa. OTKphITHE
pagnoaktuBHOCTH.  OmbiTel  Pe3depdopna mo  omnpedesieHHI0  cocTaBa



paauoakTUBHOTO wu3nyuyeHus. CBoicTBa anbda-, OeTa-, raMma-U3ITydeHUS.
BnusgHue pagnoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHast Mmoaens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnaa. DJIEKTPOHHBIM M TO3UTPOHHBIA Oeta-pacman. I'amma-
U3JIlydeHue. 3aKOH paJuOaKTUBHOTO pacIajia.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JledekT maccel spa.

Snepusbie peakuuu. [lenenue u cuHTe3 AI€p.

Anepusiit peaktop. TepmosinepHsiii cunte3. [IpoGiiemMbl U MEPCIEKTUBbI
SIEPHON DHEPIETUKH. DKOJIOTHYECKUE ACTIEKThI SAEPHOU SJHEPTETUKHU.

DyieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHII.

dyHnaMeHTadbHble B3aUMOJICUCTBUSA. ENUHCTBO (DU3UYECKONW KapTUHBI
Mupa.

Jlemoncmpayuu

®oto3(ppeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHELIHETO (PoTod(dekTa.

Cseroauo.

Conneunas Oarapes.

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue TMHEHYaThIX CIEKTPOB U3ITyUYECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Halnronenue cruionHoro v IMHEHYaToro CreKTpoB

Pa3znen 5. DiaeMeHTBI aCTPOHOMMH U ACTPOPUIUKH

Ortanbl pa3BUTHS ACTPOHOMHHM. [IpHKIagHOE M MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Bé3qH0r0 HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

ConHeuHas cucrtema.

Connue. Conneynass aktuBHOCTb. Mctounuk sHeprun CosHIA M 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKH. J[MarpaMma «CIIEKTpPaJbHBIN KJIacc —
CBETHUMOCTB». 3BE3/bI TJIABHOM IOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM IOCIIEIOBATEIBHOCTH. BHyTpeHHEe cTpoeHue
3BE311. COBpPEMEHHBIE MPEACTABICHHS O MPOUCX0XKACHUU 1 dBoaronuu CoaHna
Y 3BE31. DTanbl JKU3HU 3BE3.

Mnineunsiit [lyte — Hama [Nanaktuka. [lonoxxenue n aBumxkenne ConHua B
lanaktuke. Tumnbl ramakTuk. PaguoranakTuku u kBaszapbl. YEpHbIE IBIPHI B
A/ipax rajakTuK.

Bcenennad. Pacmupenue Bceenennoil. 3axkon Xa0O6na. PazOeranue
ranaktuk. Teopus bonbiioro B3peiBa. PennkToBoe nsiyyeHue.

Macmrabnas crpykrypa Beenennoid. Meraranakruka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c UCITOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUWA JUIsl  ONpPEAENICHHUs] MOJOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CeBEpHOro NoJylapus u
SPKHE 3BE3/IBI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mueunoro Ilytu.



O0o01maromiee NOBTOPEHUE

Ponp ¢u3uku U acTpoHOMHUM B SKOHOMHYECKOM, TEXHOJOTMYECKOH,
COLIMAJIBHOM M 3THUYECKOM cdepax AEesATENbHOCTH YeJIOBEKAa, POJIb U MECTO
(GU3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
(u3nueckoi Teopur B GOPMHUPOBAHUU NPEJICTABIECHUN O (PU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MuUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiiecTBisieTcs ¢
Y4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHU MaTe€MaTHKH,
OHMOJI0THH, XUMHH, T€OTpapuu U TEXHOIOTUH.

Meorcnpeomemnule nonamus, CBI3aHHbIE C U3yYEHUEM METOJ/IOB HAYYHOT'O
NO3HAHUSA: SIBJICHUE, Hay4YHbId (akT, runores3a, puznyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUUYECKUE
byHKUIMHU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U X MPOEKIMH HA OCU KOOPJUHAT,
CJIIO)K€HUE BEKTOPOB, IPOM3BOJIHBIE 3JIEMEHTAPHBIX (DPYHKIMI, NpU3HAKU
no100Ms1 TPEYrOJIbHUKOB, ONpPEJEIEHUE IJIOMAIN MIOCKUX (uryp u oObEéMa
TeN.

buonocusa: >nexkrpuyeckue SBICHUS B >KMBOM MPHUPOJE, KoJeOaTelbHbIe
JBUKEHUS B KMBOM NPHUPOJAE, ONTUYECKHE SBJIEHUS B KUBOU MpUPOE,
NEHCTBUE paJiMallMK HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX T, MEXaHU3Mbl OOpa30BaHUA KPUCTALUIMYECKON  PEIIETKH,
CIIEKTPAJIBHBIA aHAJIN3.

l'eocpaghusi: MarHuTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(boTOChEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonozua: NWHUM DIEKTPOIIEpeNad, TIEHEpaToOp IEPEMEHHOrO TOKa,
AJIEKTPOJBUTATENb, UHIYKIUOHHAs N€Yb, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MpoOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
coJIHEYHas Oarapes.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3mka» Ha ypOBHE CpeIHEro oOIIero
oOpazoBaHust (0a30BbI  ypOBEHb) JIOJDKHO  OOECHEUYHUTh  JTOCTUKEHUE
CIEIYIONMUX JIMIHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTaTOB.

JIMYHOCTHBIE PE3YJBTATHI

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS y4yeOHOro mpenMera «DuU3NKay
JOJKHBI ~ OTpakaThb  TOTOBHOCTH M CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTPEHHEH TMO3MIMEN JMYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIIMI, MO3UTUBHBIX BHYTPEHHHX YOCKICHUMH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUIMCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JIEATEIBHOCTH B TIPOLIECCE
peanu3aluu OCHOBHBIX HAIPaBJICHWII BOCHUTATEIBHON AESTEIBHOCTH, B TOM
YUCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKONW  MO3WIMKM  OOydHaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIIEYETIOBEUYECKUX TYMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B UHTEPECAX IPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE  B3aUMOJCHCTBOBaTh C  COLMAJbHBIMU  HWHCTUTYyTaMH B
COOTBETCTBHH C UX (PYHKIMSIMHU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOHN U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTA YYEHOTI0;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYasg OSCTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PUINIECKON HAYKE;

5) TpyA0BOT0 BOCTIMTAHMS:

MHTEPEC K pa3inuHbIM cdepam npodeccuoHaTIbHON 1eITeTbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (DU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyaymied mpodeccuu M peamu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC
IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUU BCEU KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS



c(hOPMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJI00ATHHOTO
XapakTepa FKOJOTHUECKUX TTPOoOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JCHWCTBUM B OKPYXKAIOIIEH Cpelne Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa JAESITEILHOCTH IKOJIOTUYECKOW HampaBJIECHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM N0 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAYyYHOW JESITEIbHOCTH, TOTOBHOCTH B IPOIIECCE
u3yueHus: (U3MKU  OCYIIECTBISATb MPOEKTHYIO M  HCCIIEI0BATEIbCKYIO
NEeATeNIbHOCTh UHAUBUIyaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
ba3oBble j1oruyecKkue 1efcTBUA:

CaMOCTOATENbHO  (OopMyJIHpOBaTh M aKTyalIM3UpoOBaTh MHpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh LENU AEATENbHOCTH, 33JaBaTh MApaMETPbl U KPUTEPUH HX
JNOCTUKEHUS;

BBISIBJISITh  3AKOHOMEPHOCTHM M MPOTHUBOPEYUST B PacCMaTPUBAEMBIX
(pU3HYECKUX SBIICHUSX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIINXCA
MaTepHaIbHBIX 1 HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yAbTaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBHI JIEATEIbHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX PEAIbHOrO,
BUPTYAJILHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE ITPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarTenbcKkme 1eiicCTBUS:

BJIAJETh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMU U METOJAMU
(u3HUeCKOl HAyKU;

BJIAJE€Th  HABBIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM UM IPOEKTHOU
NEATeNIbHOCTU B 00sacT  (U3UKH, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATENIbHOMY  TOUCKY  METOJOB  pEIIeHHd 3a7ad  (PU3HYECKOro
coziep KaHusl, IPUMEHEHHIO PA3JIMYHbBIX METOJOB MO3HAHUS;

BJIAJECTh BHUJAMM JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpETalny, MNpeoOpa3OoBaHUI0 W IMPUMEHEHHUIO B PaA3JIMYHBIX Y4EOHBIX
CUTYalMsIX, B TOM YHCJIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITh NPUYUHHO-CIIECTBEHHBIE CBA3M M aKTyaJM3UpOBATH 3aj]ady,
BBIIBUTATh TUINIOTE3y €€ PEIICHHs], HAXOIUTh apryMEHThI JUIsl I0Ka3aTelIbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJauyd pe3yJIbTaThl,
KPUTUYECKH OLEHMBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATh W3MEHEHUE B
HOBBIX yCIJIOBUSX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJadd B 00pa30BaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;



YMETh MEPEHOCUTh 3HaHUA 1O (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OpUruHAIbHBIE MOAXOAbl U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaumeii:

BJIAJIETh HABbIKAMHU MOJY4YEHUs WHPOpMalUUU (PU3NYECKOTO COAEpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh [TOUCK, AaHAJIN3,
CUCTEMATHU3ALMIO U MHTEPHPETALUIO UH(POpPMALMK Pa3IMYHBIX BUIAOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HH(POPMALMOHHBIX MU KOMMYHHKalIMOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 33]1a4 ¢ COOJI0JIEHHEM TpeOOBaHUW IPrOHOMMKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKHX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJAEPKAHMS B PA3NMUYHBIX (popmaTax c
y4€TOM Ha3zHayeHuss MHPOpMalMM U  UEJIEBOM  ayAUTOpUM, BbIOMpas
ONTUMAJIbHYIO OPMY MPECTABICHUS U BU3YAJTU3ALIMH.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3UKM U BO BHEYPOUYHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMUMaTh ¥ UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUIYAJbHON pabOThI;

BBIOMpATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIIEKTHUBA,

OpUHUMATh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ JINOCTHXKEHUIO: COCTABIISITH IUIAH JEHUCTBU,
pacupenesnsaTh pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKJaTh PE3yJIbTAThl
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M KaXJOro y4yaCTHHKA KOMaHJbl B
o0 pe3ysibTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE MPOEKThI, OLEHUBATh HJAEH C MO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE ITOBEJCHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIIATh  I1O3HABATENIbHYIO  JEATEIbHOCTh B
obmactu (U3MKU U ACTPOHOMUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lay, IUIaH BBIMIOJIHEHUSI TMPAKTUYECKOW pPabOThl € YU4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYAallUsIM;



pacliMpsATh  paMKd ~ y4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYAUIMU B 00JIacTH
(u3HMKM, TMOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA U  KYJBTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHANbHBII HHTEJJIEKT:

JTaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTbD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBBbIKAMHU II03HABATEIBHOW pPEQIIEKCUUM KaK OCO3HAHUS
COBEPILAEMbIX JEUCTBU M MBICIUTEIBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUIA;

UCIIOJIb30BaTh NpHUEMBI pedIeKCUU JUIsl OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLEHHUBATh PUCKU M CBOEBPEMEHHO MPUHHMMATh PEIICHHS 0 HX
CHUKEHHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JIPYrMX IpU aHAIHU3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHThl JIPYrMX IpU aHAIHM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIUOKH.

B nponecce n1ocTHXKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS ITPOTrPaMMBI
no (Gusuke I YpPOBHS CpPEIHEro oO0IIero oOpa3oBaHusi Y OOydYaroluxcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, MIPEAMOIIararo I
c(hOpPMUPOBAHHOCTb:
CaMOCO3HaHUS,  BKJIIOYAIOIMIETO  CIHOCOOHOCTh  TMOHUMAaTh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BHJETh HANpPaBJICHUS pPa3BUTHS COOCTBEHHOM
SMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJaNTUPOBAThC K
SMOIIMOHAJIBHBIM H3MEHEHUSIM M MPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAOLIEH CTPEMIIEHUE K JTOCTHKEHUIO LEIU
U yCcHexy, ONTUMU3M, THUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMAS U3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YYHUTBIBaThb €ro IMpU OCYLIECTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh  BBICTPAauMBAaTh
OTHOUIEHUS C APYTUMH JIOAbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U pa3pelliaTh
KOH()JIUKTBHI.

IHNPEJMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B NMPAKTUYECKOU JEATEIBHOCTH JIFOJAEH, HEJOCTHOCTh U €UHCTBO
(u3nYecKol KapTUHBI MUPA;

YUUTHIBATh TPAaHULIBI NPUMEHEHHS] H3YUYEHHBIX (U3UUYECKUX MOJEIICH:
TOYEUHBIA JJIEKTPUYECKUN 3apsll, JIyd CBETa, TOYCYHBIA HCTOYHUK CBETA,
ga/iepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOIrO sipa MpU pEelIeHUH
(du3nUecKux 3aaay;

pacrio3HaBath (uU3MUYeCKUe SBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOW (DHU3MKH: 3JEKTpUYECcKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS TOKAa,
B3aUMOJICKCTBE  MAarHUTOB, JJEKTPOMArHUTHas  MHAYKLHS, JIEWCTBHE
MarHUTHOTO TMOJISI Ha NPOBOJHUK C TOKOM MW JIBIXKYUIMICS  3apsij,
AJIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSAMOJIMHEMHOE PacHpOCTpaHEHHE
CBETa, OTPAKEHHE, MPEJOMIIEHHE, UHTephepeHus, Tu]pakiusl U NoaIpU3aluus
CBeTa, nucnepcus ceera, poTtodniekrpudeckuii 3gdext (hotodddexr), cBeToBOE
JaBJCHUE, BO3HUKHOBEHHE JIMHEMYaTOro CHEeKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs palMOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOICTBA BEUIECTBA (JIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHE,  AJIEKTPUUECKYIO0  IMPOBOJAMMOCTH  PA3JMYHBIX  Cpel) H
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOB3Ys (PU3NYECKHUE BEITUUYMHBI:
ANEKTPUYECKUH 3aps/l, Cuila TOKa, JJIEKTPUUYECKOE HAMPSKEHUE, AIEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIIAsA cujia, padoTa
TOKa, WHAYKIWS MAarHuTHOro Tmons, cuina Awmmnepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYUIKH, SHEPrus SJIEKTPUYECKOIO M MAarHUTHOIO IOJEH,
NEPHUOJ U YacTOTa KOJIeOaHUU B KOJIEOATEIIbHOM KOHTYpE, 3apsi/i U CUJla TOKA B
npolecce TapMOHUYECKMX  AJEKTPOMATHUTHBIX — KosieOaHuid, (OKyCHOE
PAcCTOSIHUE M ONTUYECKas CUia JIMH3bI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATh
(U3HYECKUI CMBICI HUCHOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U E€AUHUIBI,
yKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYUHY C
JPYTUMU BEIUUYUHAMY;

ONKCHIBATh M3YUYEHHBIE KBAHTOBBIE SIBJIEHUS M IMPOLIECCHI, HMCHOJIb3YS
(u3nuecKre BEIMYHUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIHUs W MMIYJbC (POTOHA, MEPUOJ MOJypacnana, dHEPrus
CBA3M aTOMHBIX SIep, NPH ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICII HCIOJNb3YEMBIX BEJIIMYMH, MX OOO3HAYEHUSI U E€JIMHULIBI, YKa3bIBaTh
(GopMyJbl, CBSI3BIBAIOIIME JAHHYH (PU3UYECKYIO BEIMYMHY C JIPYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3HMUECKON BEINYUHBI,

aHAIM3UpOBaTh  (PU3MUYECKUME TMPOLECChl M  SIBJICHUSA, HCHOJIb3Ys
(¢u3nuecKre 3aKOHbl U MPUHLMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOIO U
napajijIeIbHOrO COEJAMHEHMS] TPOBOJHMKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPSAMOJMHEHHOTO pPacHpOCTPAHEHUS
CBETAa, 3aKOHbl OTPAXEHHSI CBETAa, 3aKOHBI IMPEJIOMJIEHUS CBETa, YpPaBHEHHUE
OiiHmTenHa Uit potorddexTa, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs DJIEKTPUUYECKOIO 3apsijia, 3aKOH COXpPaHEHUs
MacCOBOT'0 YHCIIa, MOCTYJIaThl bopa, 3aK0H paMOaKTUBHOIO pacnanaa, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe
BBIPAKEHUE U yCIIOBUS (IpaHULIbl, 00JaCTH) IPUMEHUMOCTH;

ONpEeNeNsITh HANpaBIECHUWE BEKTOpPa HWHAYKUMUM MAarHUTHOTO  TOJIs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;



CTPOUTh M OIHUCHIBATh M300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3EPKaJOM,
TOHKOM JIMH30M;

BBIMOJTHATh JKCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOIIECCOB C HCIOJIB30BAHUEM TPSMBIX W KOCBEHHBIX HM3MEpPEHUIl: NPHU 3TOM
dbopmynupoBath MpodiieMy/3ajadyy W TUIOTE3y Y4EOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAHMS, MPOBOJUTH OMNBIT U
bopMyIIMpPOBATH BHIBOBI,

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIE M3MEPEHHS (PU3UYECKUX BEJIHYMH,
Opu 5TOM BHIOMpaTh ONTHUMAJBHBIA CIOCOO W3MEpPEHUsT U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOIPEIIHOCTEW N3MEPEHNN;

UCCJIEIOBAaTh 3aBUCHUMOCTU (PU3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHPOBAThH
pe3yNbTaThl OTYYEHHONW 3aBUCUMOCTH (DU3HUECKUX BEIMYHH B BUAE TaOIUIl U
rpaduKoB, AeyaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

co0JiroaTh mpaBuiia 0E30MaCHOrO TPy/la MPU MPOBEJACHUU UCCIICIOBAHUIN
B paMKax yuyeOHOTO 3KCIEPUMEHTA, YUYEOHO-UCCIIEI0OBATEILCKOM U MPOEKTHOM
NESATENbHOCTY € KCIOJB30BAHMEM  W3MEPHUTENBbHBIX  YCTPOMCTB U
1a00paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3aJlaHHOM (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M MPUHLMUIIBI, HA OCHOBE aHaJIM3a YCIOBUS
3a7ja4i BBHIOMPATh (DU3HUECKYI0 MOJEINb, BBIACIATh (U3MUYECKUE BEITUYHUHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PAacUYEThl U OLEHUBATH
peaNbHOCTh MOTYYEHHOT0 3HaYeHUs1 (PU3NYECKOI BEITUYHHBI;

pemarhb KaueCTBEHHbIE 3a]1aun: BBICTpanBaTh JIOTHYECKH
HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCY>KJIEHUH C OMOPOM HA M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh ~ NpPH  pEUIeHWH  Y4yeOHBIX  3a/Jady  COBPEMEHHbIE
UHPOPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TOHWCKA,  CTPYKTYpPHpPOBaHHUS,
UHTEpIIpETallud W  TPEJICTaBICHUS y4eOHOW ¥ HAyYHO-TIOMYJSPHON
uHpOpMAIMK, TOJIYYEHHOW U3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMALHIO;

OOBSICHATh TPHUHIMUIIBI JCUCTBUS MAIlMH, NPUOOPOB M TEXHHUUECKUX
YCTPOMCTB, pasziuyaTh yCJIOBHS MX 0€30MacHOr0 HUCIHOJIb30BaHUS B
MOBCEHEBHOM JKU3HM;

NPUBOJUTH TMPUMEPHI BKIAJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe3omacHOCTH Tpu  oOpamieHMuM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbs U COONIOACHUS HOPM
AKOJIOTMYECKOT0 OBEACHUS B OKPYKAIOILEH CpEJIE;

paboTaTth B TpYIIE C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAalMOHAIBHO PacHpenessiTh OOS3aHHOCTH U
IUTAHUPOBATh  JIEATEIBHOCTh B  HECTAaHAAPTHBIX CHTyalUsX, aJeKBAaTHO
OLICHMBATh BKJIAJ KaXJOTO0 W3 YYaCTHUKOB TPYNIBl B  pEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KJTACC

Ne

HaumenoBanue pa3ueiios

KoanuyecTBO 4acoB

KoHnTtpoibHbIe

IIpakTnyeckue

DJIeKTPOHHBIE (HH(PPOBHIE)

n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoTbI padoTsI
1 OcHOBBI 1 ) ) bubnuotexa [JOK
3JIEKTPOAUHAMUKHU https://m.edsoo.ru/7f41¢97¢
bubnuoreka [JOK
2 Konebanms u soset 15 1 ! https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
3 Onruia 17 ! 3 https://m.edsoo.ru/7f41¢c97¢
bubmmoreka [{OK
4 Kpanroas pusmra 15 2 I https://m.edsoo.ru/7f41c97¢
5 DneMEHTHl aCTPOHOMUU U - bub6mmoreka [IOK
acTpopU3UKU https://m.edsoo.ru/7f41c97¢c
6 IToBTOpEeHME 2
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ITOYPOYHOE INIAHUPOBAHMUE

11 KJIACC
KoaudecTBO 9acoB
Ne T Hdara
eMa ypoka Kontposannsbie | IlpakTnueckue
n/n Bcero U3yYeHHsS
padoThI padoTbI
1 MaruutHoe nojse. MHIyKIuss MarHuTHOTO OIS 1
) Cwiia Amniepa 1
JlaboparopHas pabota Ne 1 «Habmronenue neiicTBus
3 MarHUTHOTO MOJIS Ha TOK» 1 1
JlelicTBME MarHUTHOTO TIOJIS1 HA ABMKYLIUKCS 3apsan. Cuna
4 | Jopenua 1
5 MarauTHbIE CBOMCTBA BEIIeCTBA 1
6 Kontponbhas paborta Ne 1 «MaruuTtHoe mosie» 1 1
7 DneKTpoMarHuTHasE UHAYKIUS. MarHUTHBINA TOTOK |
8 [TpaBuno Jlenna. 3aKoH 371€KTPOMAarHUTHOM UHTYKIIUH 1
JlaGopaTtopHas padota Ne 2 «M3yueHue sBiIeHHs
9 AIEKTPOMATHUTHON MHAYKIUN 1 1
10 SBnenne caMonHIyKIuU. UHIyKTUBHOCTD 1




3HepFI/IH MAar"dsuMTHOTI'O I1OJIA.

11

12 | Korrponbhas pabora Ne 2 «neKTpOMarHuTHAs, HHIYKLHSD

13 | CBobonHBIC KOTCOaHHS. ['apMOHIICCKHE KOTCOaH s
JlaGopaTtopHas pabota Ne 3 «OnpezeneHne yCKOpeHus

14| cBoGOMHOrO MafeHNs ¢ MOMOIIBIO MAsSTHHKAY

|5 | 3aryxaromue u BEIHYX/ICHHbIC KONeOaHusl. PesoHaHe

16 | CBOOOIHBIC SMEKTPOMATHUTHBIC KONCOAHHS
["apMoHHMUECKHUE 37EKTPOMArHUTHbIE KOJeOaHus B

17| xoneGarensrom koHType. Popmyna Tomcona
ITepeMeHHBIH 351eKTpUYecKHil TOK. Pe3ncrop B nenu

18 | nepemennoro Toka

19 | Pe30HaHC B 57I€KTPHUIECKON IIeTH
Tpancdopmarop. [IponszBoacTBo, nepeaaya u norpedieHue

20 ANEKTPUYECKON SJHEPTUU

71 | BomnHOBBbIC siBeHHS. XapaKTEPUCTHKU BOJIHBI

77 | 3BYyKOBBIC BOJIHBI

23 | Unrepdepenuns, audpakiys U HOISIpU3aLMs MEXaHHYECKUX




BOJIH

9J'IGI(TpOMaFHI/ITHO€ ITI0JIC. QHCKTpOMaFHI/ITHaﬂ BOJIHA

24
75 | CBOICTBA 2IEKTPOMATHUTHBIX BOJIH
76 | [lomstre o TeneBuneHnn. PasBuTHe CPEICTB CBS3H
KonTponbnas padota Ne 3 «3neKTpoMarHuTHbIe KoJaeOaHus U
27 | BomHBb»
28 Cxkopocts ceta. [Ipunmun [roiirenca. 3akoH OTpa)keHus: CBETa
79 | 3axoHbl npenomieHus ceeta. [lonHoe oTpaxkeHue cBeta
JlabopaTtopHnas padora Ne 4 «M3mepenue nokazarens
30 | mpemomieHust cTeKay
JIunzsl. [Toctpoenue nzobpakenuii B aun3ze. @opmyiia TOHKOM
31| mmser
JlaboparopHast pabota Ne 5 «Onpenenenne onTUIECKON CHUITBI U
32 (OKYCHOTO PACcCCTOSIHUSI COOMPAIONIEH JIMH3BI)
33 | Hucmepcus cBera
34 | AHTepdepenuus cera

35

Hudpakuus cBeta




JudpaxionHas pemeéTka

36
JlaboparopHas pabota Ne 6 «Onpenenenue ATUHBI CBETOBOU

37 | BomHBI ¢ TOMOIIBIO AUDPAKIIMOHHON PEIIETKID

38 [Toniepeunocts cBeTOBBIX BOJH. [lossipu3anus ceera

39 | KonTponbsnas pabota Ne 4 «CBETOBBIEC BOJHBI»

40 | HlocTymaTsl TeOpUM OTHOCHTEIBHOCTH

41 | OCHOBHBIC CIIE/ICTBHUS U3 MOCTYJIATOB TEOPUU OTHOCHTEIIBHOCTH

4p | DTIEMEHThI PEIATHBUCTCKON JMHAMUKH

43 Bunapl nznydennit. IcTouyHUKHN cBETA

44 | llkana 3JIEKTPOMAarHUTHBIX BOJIH

45 | Poroaddexr

46 ®oTonbl. KopmycKynsipHO-BOJIHOBOM Ayaiu3M
JlaGopatopnas pabota Ne 7 «HabmrozeHre CIjIonHoro u

47 | nuueitaaroro CIIEKTPOBY

48 | KonrpombHas pabota Ne 5 «CBeTOBBIE KBAaHTHI»

49

Ctpoenue aroma. OnbiThl Pezepdopra




KBanroBbie nocrynatel bopa. Mozgens atoma Bogoposa no bopy

50

51 | CTpocHHe aTOMHOTO siipa. SlAepHBIC CHIIBI

5p | OHeprus CBs3U aTOMHBIX SLICpP

53 | PanmoakruBHOCTR

54 3aKkoH paauoakTUBHOTrO pacnajna. [lepuon monypacnana

55 | MlckyccTBeHHas paiHOaKTUBHOCTS. SIiepHbIe peakiuu

56 | HAenenne sinep ypana. LlenHast peakuust JeneHust

57 TepMmosinepubie peakiuu. [I[puMeHeHue saepHON SHEPTrUn
Tpu sTana B pa3BUTUN HUUKH SJIEMEHTAPHBIX YACTHII.

58 | OrkpEITHE MO3UTPOHA. AHTHYACTHIBI

59 | Kourponbnas pabota Ne 6 «®Pu3nka aToMa U AaTOMHOT'O SiAPay

60 | Cucrema 3emnai—Jlyna

61 | PusHUecKas NPUPO/A MIAHET U MabIX Tel COMHEYHON CHCTEMbI

62 | Commue

63 | OCHOBHBIC XapaKTEPHCTHUKH 3BE3]L

64

Opouonus 3BE3/1: POKICHUE, JKU3Hb U CMEPTH 3BE3]




65 | Mmeunbii IlyTe — Hama 'anakruka

66 ["amakTnkn

67 | ©00OIICHNE 1 MOBTOpEHNE

68 O060011IeHNEe U TOBTOPEHNE
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JISA YYHEHUKA
e ®usuka, 11 kiacc / Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. non

penakiueit [lapdpentreBoit H.A., AO UznarensctBo «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJA
o ®usnka: KOHTPOJIb 3HAHUM, YMEHUI U HaBBIKOB ydammxcs 10—11 kit
obieoopazosar. yupexaenuii / B. A. 3a6otun, B. H. Komuccapos., AO

«3marensctBo «IIpocBemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

 http://school-collection.edu.ru
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