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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHsS Ha ypOBHE CpeqHEro oOiiero odpa3zoBaHUs
pa3zpaboTaHa Ha OCHOBE MOJIOKCHH W TPeOOBaHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHOM mporpammbl, npenacraBieHHbix B ®I'OC COO, a Ttakke ¢ yd€Tom
¢benepanpHOl paboueil mporpaMMbl BOCIUTAHWS W KOHICTLMH NPENoJaBaHHUs Yy4eOHOTO
npeamera «®dusuka» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®Denepanuu,
pealin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue mporpaMMbl 1Mo (U3MKE HAMpPaBICHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTHHBI Mupa oOydatommuxcsi 10—11 ximaccoB mpu oOydeHMH WX (HU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESITEIHLHOCTHOTO mojaxoxa. IIporpamma mo ¢usnke
cootBercTBYeT TpeboBanusM OI'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
MeTanpeIMETHBIM pe3ylibTaTaM O00y4YeHHMs], a TAK)KE YUUTHIBAET HEOOXOIMMOCTh peaan3aluu
MEXIPEIMETHBIX CBsI3€H (PM3UKU C €CTECTBEHHO-HAyUYHBIMHM YueOHBIMU MpenMeramu. B Helt
OTPEENAIOTCd OCHOBHBIE I1€IM U3ydyeHUs (U3MKKM Ha YpPOBHE CpeIHero oOIiero
oOpa3oBaHus, IUIAHUPYEMbIe pe3yJIbTaThl OCBOEHHS Kypca (U3HKH: JIMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

e (opmupoBaHuE HMHTEpeca U CTPEMIIEHHS OOYy4aroUIUMXcs K HAyYHOMY H3yYEHHIO

MIPUPO/IbI, Pa3BUTHE UX UHTEIIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTAaBIECHUH O HAYYHOM METOJE TMO3HaHUS U (OPMHUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHME HAYYHOIO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4eHHs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (¢dopMHupOBaHHE YMEHUN OOBICHATH SBJICHHUS C HCIOJB30BaHUEM (U3HICCKUX
3HAaHWN U HAYYHBIX JOKA3aTENbCTB;

e (opmupoBaHue TmpeACTaBICHUI O poiau (QUIUKKA I8 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHUH.

JlocTxeHne 3TUX 1eseld o0ecreynBaeTcsl pelieHueM CIIeIyIoIMX 3a1ad B Ipolecce

U3y4eHHUs Kypca (U3MKU Ha YPOBHE CpeIHEro oOiero o0pa3oBaHus:

e MpuUOOpEeTeHHE CUCTEeMbl 3HAHUW 00 0O0muX (QUINUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKJIFOYAst MEXaHUKY, MOJICKYJISIPHYIO ¢buzuky,
ANIEKTPOAUHAMUKY, KBAHTOBYIO (DU3HKY U AJIEMEHTHI acTPO(DU3UKY;

e (opmupoBaHuE YMEHUN MPUMEHITh TEOPETUYECKHE 3HAaHUSA Ui OOBACHEHUs
(buznuecKkux SBICHUI B TPUPOJAE W IS MPHUHATUS TPAKTHUUECKUX DELICHUH B
MOBCE/THEBHOM JKU3HH,

® OCBOCHHE CIIOCOOOB pEIICHUs DPA3NUYHBIX 33/1ad C SBHO 3aJaHHON (QHU3NYEeCcKOU
MOJIENBI0, 3a/ay, MOJpPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JlaHue (PU3NUYECKOU
MO/IENH, a/IeKBaTHON YCIIOBUSM 3a/1a4H;

® [OHMMaHHE (PU3MUYECKUX OCHOB U NMPHUHLHUIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS HA OKPYKAIOLIYIO CPELY;

® OBJAJEHHE METOJaMHM CaMOCTOSITEIbHOIO  IUIAHUPOBAHUS U IMPOBEICHUS
(GU3NYEeCKUX  HKCIEPUMEHTOB, aHaIW3a M  HMHTEpHpeTauuud  UHGPOpMaIuH,
OTIPEENIEHUs JOCTOBEPHOCTH MOJIyYEHHOTO PE3yJIbTaTa;

® CO3JaHME YCIOBMM JUIl pa3BUTHS yYMEHUH IPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOH AEATEIBHOCTH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHB) Ha YpOBHE CpeAHEro oOIiero oOpa3zoBaHus

otBoauTCs B 11 Kimacce — 68 4acoB (2 yaca B HEJIEINIO).



[Mpennaraemeiii B mporpamMme no (U3MKE MEPeUeHb JTa0OPATOPHBIX U MPAKTUYCCKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JIEJIaeT BBIOOP MPOBEICHUS JIa0OpaTOpPHBIX
paboT U OMBITOB ¢ Y4ETOM MHIUBHUAYATBHBIX 0COOCHHOCTEH 00YJaIOMIMXCS.

COJEPKAHUE OBYYEHUA

Pazjen 4. DiaekTpoanHnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMoaelcTBHME NMOCTOSIHHBIX MarHUTOB. MarHutHoe IoJIe.
Bekrtop MmarHuTHOM wuHAYKUMH. [IpuHIMI cynepno3suuuMyu MarHUTHBIX MOJIed. JIununm
MarHUTHOM MHAYKUMK. KapTrHa JIMHUIA MarHUTHOW MHAYKIIMU TOJIS TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJie IpoBOJHUKA ¢ ToKoM. KapThHa JITMHUNA UHIYKIIUM MarHUTHOTO MOJIsS
JUIMHHOTO IMPSIMOTO MPOBOJHUKA M 3AMKHYTOT'O KOJIBLEBOTIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. B3anumopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenia, e€ MOAyidh W HampaBieHHE. J[BI)KEHHE 3apsyKEHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

SIBneHue >SnNeKTPOMArHUTHOW HMHAYKIWH. [IOTOK BekTopa MarHMTHOM HWHAYKIIHU.
DNIEeKTpOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTprueckoe mose. DNEKTPOABIKYINAs CHJIA UHAYKIMU B IPOBOJHUKE,
JBHKYIIEMCSI IOCTYNATENIBHO B OJTHOPOJHOM MarHATHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKkTUBHOCTG. SIBI€HNE CAMOMHAYKIHMH. DJIEKTPOABMKYILAS CHJIAa CAMOUHTYKIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpONCTBa M IPAKTHYECKOE INPUMEHEHHE: IOCTOSHHBIE MarHUTHI,
ANEKTPOMArHMThI, 3JEKTPOJABUIATENb, YCKOPUTEIHM 3JIE€MEHTAPHBIX YaCTUL, WHIAYKIHOHHAS
eyYb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKIIOHEHUE IIEKTPOHHOTO ITydYKa MAarHUTHBIM I10JIEM.

JIMHUM MHOYKIMM MarHUTHOTO HOJIS.

B3aumoneiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuta Ammepa.

HeiictBue cuibl JIopeH1Ia Ha HOHBI 3JIEKTPOJIMTA.

SIBneHue 31eKTpOMarHiTHOM HHIYKIIUH.

IIpaBuio Jlenua.

3aBHCHMOCTD HJIEKTPOABIKYILEH CHIIBI HHAYKIIMU OT CKOPOCTH M3MEHEHHUSI MAarHUTHOTO TTIOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
W3ydenne MarHUTHOTO TOJSI KATYIIKH C TOKOM.

HccnenoBanne 1eficTBUSA MOCTOSIHHOTO MAarHNTA HA PAMKY C TOKOM.
HccnenoBanne sIBICHUS 3IEKTPOMAarHUTHOW MHAYKIIHH.

Pazgen 5. Kosiedanusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus
Konebarenpuast cucrema. CBoOONHBIE MexaHWuUeckue komnebanus. [‘apmoHmueckue
konebanus. Ilepuon, yacrota, amrumrtyna u ¢asa konebaHwil. [IpyXKUHHBIH MasTHUK.
MatemaTuueckuii MassTHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuil. [IpeBpamienue sHeprun
MIPU TapMOHUYECKUX KOJIeOaHUSX.
Konebarenbubpiit koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHHSI B HUICATHHOM
KoJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXAy MEXaHHYECKUMH U DIIEKTPOMArHUTHBIMH



konebanusamu. @Dopmymna TomcoHa. 3aKOH COXpaHEHUS DHHEPIUM B HJCATHLHOM
KoJiebaTeTbHOM KOHTYpE.

[IpencraBnenne o 3aryxammux KojeOaHusx. BblHyKJIeHHbIE MEXaHHUYECKHE
kosebanus. Pezonanc. BeiHyXIeHHbBIE 3JI€KTPOMAarHUTHBIE KOJICOaHusI.

[lepemennbiii Tok. CHHyCOHWJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUIUTYJHOE U AECUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSIKEHUS.

Tpauchopmarop. I[Ipon3BoacTBo, Niepenada u MOTPEOICHUE DIICKTPUICCKONW SHEPTHHU.
DKOJIOTUYECKHE PHUCKU IpU IPOU3BOJACTBE AJeKTpodHepruu. KynbTypa uHCnoJsib30BaHUS
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHuueckre ycTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JINHUU NIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KosiebaTeabHOH CHCTEMBI (TIPYKWHHBIA M MaTEMaTHYECKHH MasiTHUK).

HaOnroeHue 3aTyxarommx KoineOaHui.

HccnenoBanne cBOWCTB BBIHYXK/IEHHBIX KOJIEOaHHH.

Habnronenue pe3onanca.

CBOOOIHBIC 3JICKTPOMATHUTHBIC KOJICOAHUS.

OCHI/IJ'IJ'IOl"paMMH (3aBI/ICI/IMOCTI/I CHUJIbI TOKa W HAIPsXKCHUA OT BpeMeHI/I) JJIA 3JICKTPOMArHUTHBIX
KoJIe0aHui.

Pe3onaHc IIpHU MOCJIEAO0BATEIbHOM COCANMHEHUHN PE3UCTOPA, KaTYIIKN HHAYKTUBHOCTH U KOHZIEHCATOpA.

Mogenb JIMHUY 2JEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH NIEPHOJIA MaJIbIX KOJIEOaHHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl Tpy3a.

HCCJ’IC}IOBaHI/IC MNEPEMEHHOIO TOKa B LEIH M3 MOCJICA0BATCILHO COG}II/IHéHHbIX KOHACHCATOpa, KaTyIIKHU
" pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60IHbL

MexaHndeckue  BOJIHBI,  yciaoBHS — pacnpoctpaHenus.  Ilepuwon.  CkopocThb
pacrnpocTpaHeHus U AjauHa BoJiHbL. [lonepeunsle U mpoaosbHbIEe BoJHEL. MHTEepdepenuus u
TU(paKIKs MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DIIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTanus BekropoB E, B, V B anextpomaruutHoil BosHe. CBONCTBA 3IIEKTPOMArHUTHBIX
BOJIH: OTpakKeHHe, MpelloMJIeHue, Nojisipu3anus, Audpakuus, uHTepdepenunus. CKOpoCTb
3NIEKTPOMAarHUTHBIX BOJIH.

[IIkayia 31eKTPOMarHuTHbIX BOJIH. [I[pruMeHeHNe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHuMIBI paguocBs3u U TeneBuaeHUs. Paguonokanus.

DIEKTPOMarHuTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuueckne ycTpoiicTBa U MPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPA3BYKOBasl IMATHOCTUKA B TEXHHKE U MEIULIMHE, pajap, paaIuonpuEéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OGpa3oBaHue U PACIPOCTPAHEHNUE TIONIEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmronieecs Tello Kak HCTOYHUK 3BYKa.

HabGnronenue oTpakeHHs: ¥ IPETOMIICHHS MEXaHUYECKHUX BOJH.

Habnronenue naTepdepeHny u Aupakiud MEXaHMIECKUX BOJH.

3BYKOBOH pe30HAHC.

HaOmonenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW M 4aCTOTOM KolleOaHMH.
HccnenoBanne CBOMCTB  AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHHE, MOIIpHU3anus,

mudpakius, “HTEpQepeHINs.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsgmosMHENHHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM
cpene. JIyd ceera. ToueuHblli HICTOYHUK CBETA.



OTtpaxxenue cBeTa. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHne n300pakeHuid B MIIOCKOM
3epKajie.

[Ipenomnenne cBeTa. 3aKkOHBI NpEIOMIICHUS cBeTa. AOCOJIOTHBIM MOKa3areib
npenomiieHusd. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO BHYTPEHHErO
OTpakKEHUS.

JHucnepcus ceeta. CiioxkHbI cocTaB Oeoro ceera. L{Ber.

CoOuparome U paccewBaromue JUH3bI. ToHKas nuH3a. DOKycHOE paccTOsHUE U
onTHYecKass cwia TOHKOM JuH3bl. IlocTpoenue wu3o0pakeHuid B coOUparOIMX U
paccenBaronux JMH3aX. PopMysia TOHKOM JUH3bL. Y BEJIMUECHHUE, JABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnnoBas onrtuka. MuTepdepenius cBera. KorepeHTHBIE HMCTOYHHMKH. Y CIOBHUS
HaOMIOZACHUST MAaKCUMyMOB M MHUHUMYMOB B HWHTEp(EpEHIIMOHHOW KapTHHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [JudpakurionHas pemérka. YcloBHE HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB TIPH aJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckre ycTpoONCTBAa U MPAKTHUECKOE MPUMEHEHUE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIN aImapaT, MHKPOCKOT, TEJIECKON, BOJOKOHHAs OMNTHKA, Au(paKiruoHHAS
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

HpﬂMOJTI/IHeﬁHOC pacnpoCTpaHC€HUE, OTPAKECHNUE U TPEJIOMJICHHUEC CBETA. OnTuyeckue l'IpI/I60pI:-I.

IlonHoE BHyTpeHHEe oTpaxkeHne. MoJelb CBETOBOA.

HccnenoBanue cBOWCTB W300pakeHUH B JIMH3aX.

MOI[CJ'II/I MHUKPOCKOIIa, TEJIECKOIIA.

HaGumtonenue unrepdepeHnny ceera.

HabGmonenue audpakuuu cBera.

HabGumronenue aucnepcuu cBerta.

HOJ’IY‘IGHI/IG CIICKTpa C MIOMOIIbIO ITPU3MBI.

[Nonyuenwue criekTpa ¢ IOMOIIBIO TU(PPAKIMOHHON PEIIETKH.
HaGuntonenue nonspuzaiuu cera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
W3mepenue mokasaresns NpeIoMIICHUs! CTEKIA.

HccnenoBanue CBOWCTB M300paKeHHU B INH3AX.

Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cieNUAJIBLHOM TEOPUHM OTHOCUTEIbHOCTH
['panu1bl IPUMEHUMOCTH KJIaCCUYECKOW MexaHUuku. [locTynaTel cnienuaibHOW TEOpUU
OTHOCHUTEJIbHOCTU: HWHBAPUAHTHOCTh MOJAYJIS CKOpPOCTHM CB€Ta B BaKyyMe, MPUHLHII
OTHOCHTEIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHUE JIJTMHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka

Tema 1. Dnemenmovi K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBs3u SHepruM (OTOHA C €ro 4YacTOTOW. DHEprus u
UMIyNbC (HOTOHA.

OtkpeiTie u wuccienoBanue ¢oroddpdexra. Onbitel A. I'. CroneroBa. 3akoHBI
dorordpdexra. VYpaBHenue OiHmTeHHa anA  portodddexrta. «KpacHas rpaHuia»
doTorddekra.

JNlaBnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTpoicTBa W NMPAaKTUYECKOE MPUMEHEHHUE: (HOTOIEMEHT, (POTOJATUHK,
coJIHeYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

DoTor(pPEKT HAa YCTAHOBKE C IIMHKOBOH IIIACTHHOM.

HccnenoBanue 3aK0HOB BHEITHETO (POTOIPPEKTa.

Cseroauof.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessauro o -yactuil. [Lranerapaas
mozens aroma. [locrynatel bopa. M3nyyenue u nornomenue GoTOHOB MPU MEPEXOJIE aToMa
C OJIHOTO YPOBHS 3Hepruu Ha Japyroi. Buael cnexktpoB. CrnekTp ypoBHEH 3HEpruuM aroma
BOJIOPOJA.

BonnHoBbIe cBOMcTBa yacTull. BosHel ne bpoinsa. KopryckynsipHO-BOJHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJECHHOE U3ITyYCHHUE.

TexHuueckne yCTpoOWCTBAa M IIPAKTUYECKOE IPUMEHEHME: CHEKTpPaJbHbIM aHaIu3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogaens onbiTa Pesepdopaa.

OHpe}leﬂeHI/le JUIMHBI BOJIHBI JIa3€pa.
HabntoneHue TMHEHYaTHIX CIIEKTPOB U3TYYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HabnroneHne TMHEHYATOro CIeKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTpoeHus  sAnpa.  OTKpbITHE
paguoaktuBHOCTH. OmbiThl Pe3epdopna mo ompeneneHuio cocraBa pagHMOaKTHBHOTO
m3nydeHus. CpolictBa anbda-, OeTa-, ramMma-u3IydeHus. BiusHue paauoakKTUBHOCTH Ha
YKUBBIE€ OpPraHU3MBI.

OTtkpeITHE TIpOTOHA M HeWTpoHa. HykmonHas moxaens supa IeiizenOepra—lBaHeHko.
3apsia siapa. MaccoBoe unciio saapa. M30Tornsl.

Anbda-pacnaz. DNEKTPOHHBIH W TO3WTPOHHBIN Oera-pacnan. [ amMMa-m3imydeHwue.
3aKOH paJIMOaKTUBHOIO pacnajia.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt maccsl sipa.

SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.

SAnepubiii peakrop. TepmosinepHblli cuHTe3. [IpoOiieMbl W TEPCHEKTHUBBI SIEPHOM
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU dIIEMEHTAPHBIX YaCTHII.

OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.

TexHuueckne yCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
Bunscona, sinepHbIil peakTop, aToMHas 6oM0a.

Jemoncmpayuu

CuéTynK HOHM3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HUccnenoBanne TpekoB YacTHIl (10 TOTOBEIM (POTOrpadusiM).

Pa3nes 8. DiieMeHTBHI ACTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BUTHS acTpoHOMuHU. IIpukinagHOe W MHUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHUHU.
Bun 3Bé3nH0ro Heba. Co3Bes3nus, spkue 3BE3/bl, IIAHEThI, UX BUIMMOE JIBH)KEHUE.
Conneunas cucrema.



Connue. ConHeuHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTUKH. JlnarpamMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3JIbI
IJIaBHOM TMOCJENI0BAaTEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBbY I 3BE3] IJIaBHOM
[OCJIeI0BaTENbHOCTU. BHyTpeHHee cTpoeHne 3BE37. COBpEMEHHBIE IPEICTABICHUS O
IIPOUCXOXKACHUHU U 3BoJironu CoJlHLIa ¥ 3BE3/1. DTambl KU3HU 3BE3L.

Mneunslii [Iyte — Hama 'anakTtuka. Ilonoxenune n neuxkenue ConHua B ["anakTuke.
Tuns! ranaktuk. PaguoranakTuky v kBazapbl. YEpHbIE ABIPHI B siipax TajJaKTUK.

Bcenennas. Pacmimpenne Beenennoit. 3akon Xa66ma. Pa3Oeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOmtoneHust HEBOOPY)KEHHBIM TJ1a30M C HCIHOJIB30BAaHHEM KOMIBIOTEPHBIX TNPHIOKEHHH JUIs
omnpeseNeHns TOJ0KEHUsT HEeOEeCHbIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro
TIOYIIAPUSI U SIPKUE 3BE3]TBI.

HabGmonenus B Teneckon Jlynsl, mnaner, Mneunoro [Tyru.

O06o0maroniee NoOBTOpPeHUE

Pone ¢u3uku M acTpOHOMHUH B HKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COIMATBHON H
THYECKON cdepax IesATEIbHOCTH YeNOoBEeKa, pPojb U MECTO (PU3MKM U acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTHUHE MHpa, poib (U3HUEeCKOH Teopun B (HOPMHUPOBAHHUU
MpesiCTaBlIeHU 0 GU3NYECKON KapTUHE MUpa, MECTO (pU3MUEeCKON KapTHHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIEHUIN O IPUPOIE.

MexnpeamerHblie CBSI3U

Nzyuenune kypca ¢uzuku 6a3oBoro ypoBHs B 11 Kimacce OCYIIECTBISIETCS C y4€TOM
COJIep’KaTeIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTHKH, OWOJIOTWH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpedmemnule nonsimus, CBSI3aHHBIE C U3yYEHUEM METOJIOB HAyYHOTO TMO3HAHMS:
SIBJICHUE, HAay4dyHBbIN (pakT, rumotes3a, pu3nyeckas BEeTWYWHA, 3aKOH, TEOpHs, HAOJIIOJICHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YypaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPBI
U UX MPOEKIMH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB, IPOU3BOJIHBIE IEMEHTAPHBIX
(GyHKIMM, TpU3HAKU MOJ00US TPEYroJbHUKOB, OMpENeeHHUEe IUIOMAau IUIOCKUX (GUryp u
o0BEma Tel.

buonocus: snekrpudeckue SBICHUS B KMBOW MPUPOJE, KOJeOaTEIbHBIE BUKEHUS B
KUBOW NPUPOJE, ONTUUYECKUE SIBIICHUS B JKUBOW MPUPOJE, NCUCTBHE pagualiy Ha >KUBBIC
OpraHU3MBblI.

Xumus: CTpOE€HHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

l'eocpagpusa: MarHUTHBIE TIONMIOCA 3€MIIM, 3aJ€KU MArHUTHBIX pPyHA, (OTOChEMKa
36MHOM MIOBEPXHOCTH, ITPEICKA3aHUE 3EMIIETPSICEHUN.

Texnonozus: JUHMM  DJIEKTpoIlepenady,  TEeHeparop  INEPEMEHHOro  TOKa,
JIEKTPOJABUraTeNb, WHAYKIMOHHAsA I€4Yb, pajgap, PaAUONpPUEMHHUK, TEJIEBU30D, AHTEHHA,
tenedoH, CBU-neus, mpoeKIIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA



OcBoenne yueOHOrO mpenmera «Du3nKa» Ha YPOBHE CpPEIHEro 00Imero oopazoBaHus
(6a30BBIli  ypOBEHB) JIOJDKHO OOECIEUUTh JOCTHKEHHE CIEAYIONIMX JHUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIbTATOB.

JJUYHOCTHBIE PE3YJBTATBI

JImyHOCTHBIE PE3yAbTAThl OCBOCHUS yueOHOTO npenmMera «Du3nkay M0KHBI OTPaXaTh
TOTOBHOCThP W  CIIOCOOHOCTh OOy4aromuXcs PYKOBOJCTBOBATHCA  CHOPMHPOBAHHOU
BHYTPEHHEN MO3WLMEN JIMYHOCTH, CUCTEMOW UEHHOCTHBIX OpPHEHTAUMW, MO3UTHUBHBIX
BHYTPEHHUX YOEXJIEHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO
oOmiecTBa, paclIMpEeHUE )KU3HEHHOTO OMBITA U OTBITA JACSITEILHOCTH B TIPOIECCE peaTH3aIiiu
OCHOBHBIX HaIpaBJICHUI BOCIUTATEIBHON NEATEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMMO3UIIMM OOYYAIOMIErocsl KaK aKTUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTO 00IIECTBa;

MPUHATHE TPATUITUOHHBIX 00IICYSIIOBEYCCKIX TYMAHUCTHUCCKUX U JIEMOKPATHYECKUAX
IIEHHOCTEH;

TOTOBHOCTHb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECaxX Ipa)kJIaHCKOTO 0OIecTBa,
Y4acCTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

yMEHHE B3aMMOJICMCTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHUH C HX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JIEATETHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXAAHCKON MACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, TOCTHIKCHHSIM POCCHUHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IOBEICHHUSI;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPHEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM 4HCJIEC B
NESTEHBHOCTH YUEHOTO;

0CO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas OCTETHKY HAy4YHOTO TBOPYECTBA,
MPHUCYIIETO PU3NYECKOM HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUS:

HWHTEpEC K pPa3IMYHbIM cdepaM MpodeCcCHOHATBHOW NEATeIbHOCTH, B TOM 4YHCIIC
CBS3aHHBIM C (PU3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oymyiei
po¢eCCUr U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHMIO MU CaMOOOpPa30BaHUIO B 00JIACTH (UBHKH
Ha TIPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OPMUPOBAHHOCTh JIKOJIOTUYECKOW KYIBTYpPhI, OCO3HAHHE TI00aIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IIJIAHUPOBAHUE U OCYILECTBICEHUE JEHCTBUM B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUS
Lenel yCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA;

paciiupeHue OmbITa AEATeIbHOCTH JKOJOTUYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;



OCO3HAaHUEC IICHHOCTH Hay‘IHOfI ACATCIIbBHOCTH, T'OTOBHOCTH B IHPOLECCC H3YUCHUSA
(bI/ISI/IKI/I OCYIICCTBJIATL MPOCKTHYIO U UCCICAOBATCILCKYIO ACATCIbHOCTE MHAUBHUAYAJIbHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSATENBHO (POPMYIHPOBATh U AKTYaIM3UPOBATh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TEJIN JESITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHUH UX JTOCTIDKCHUS,

BBISIBIISAITh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PAcCMATPUBAEMBIX (DHU3HUECKUX
SIBJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHHs NpoOJeMbl C y4ETOM aHalM3a HWMEIOIINXCS
MaTepHATHHBIX M HEMAaTEPHAITLHBIX PECYpCOB;

BHOCHUTH KOPPEKTHUBHI B JCSATECIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIETATOB IEISIM,
OIICHUBATH PUCKU TIOCIICICTBUN ACITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH Pab0Ty B YCIOBUSAX PEATbHOTO, BHUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBaresbcKue AelicTBHUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATHIMHU U METOJAaMH (DU3HIECKOM
HayKH;

BJIQZIETh HAaBBIKAMHM y4EOHO-UCCIIEOBATENLCKOM W TPOEKTHON JIEATENIBHOCTH B
obsacti (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOHCKY METOJIOB
pelieHus 3a1a4 GU3NYECKOro CoAep KaHusl, TPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IMO3HAHUS;

BIIQJIETh BUIAMH JEATEIHHOCTU IO MOJYYEHUIO HOBOTO 3HAHMS, €ro MHTEPIPETAlHH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3IMYHBIX y4EOHBIX CHUTYallUsX, B TOM YHCIE MPHU
CO3/IaHUU Y4EOHBIX IPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBIISITh NPUYMHHO-CJICJICTBEHHBIE CBS3M M aKTyaJU3UpOBaTh 3aJady, BbIABUIaTh
runore’y e€ peueHus, HaXOJWTh apryMEHTHhI JJIsi JOKa3aTelIbCTBA CBOUX YTBEPKICHUIA,
3aJlaBaTh MapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ pELICHUs 3aJauyd pe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 33a/]aul B 00pa30BaTENbHOM JESITEILHOCTH, B
TOM 4YHCIIe IPU U3yYeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUA MO (PU3UKE B MPAKTUUYECKYIO 001aCTh KU3HEACSITENIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIC UJIEH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIQJIETh HABBIKAMU TOJy4YeHHUs uHopMammu (HU3HUECKOTO CONCpKAHUS U3
HUCTOYHUKOB  Pa3HBIX  THUIIOB, CaMOCTOSITENIbHO  OCYIIECTBIATH  IMOWCK,  aHaJM3,
CUCTeMATH3allMI0 ¥ HHTEpPOpeTanyio WHGOpMalMd  pa3iuyHBIX BUAOB ©  (opm
MIpE/ICTaBJICHHUS;

OIICHUBATh JJOCTOBEPHOCTH HHPOPMAITUH;

WCIIOJIb30BaTh CPeICTBA WH(GOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEelIeHN KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHU3AIMOHHBIX 33/1ad C COOIIOJICHUEM



TpeOOBaHUN HPrOHOMHUKH, TEXHHKH O€30MAaCHOCTH, THIHEHBI, pPecypcocOepexeHus,
MPABOBBIX M STHYECKUX HOPM, HOPM MH(OPMAIIMOHHON 06€30T1acHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEpKAHUS B PA3NUUHBIX (Qopmarax ¢ y4éTom
Ha3HA4YeHUS MHPOPMALMU U IIENEBOW ayJUTOPHM, BBIOMpas ONTUMAIbHYIO (QOpMY
MPEJCTAaBICHUS U BU3yaIN3all1H.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU AEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallUi U CMAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHHUS C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIMBUYalIbHON pabOTHI;

BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JIEHCTBUM C yUETOM OOIIMX MUHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WIECHA KOJUIEKTUBA,

IIPUHUMATH €I COBMECTHOM [JE€ATEIbHOCTH, OPraHU30BBIBATH M KOOPIAWHHPOBATH
JEUCTBUA MO €€ NOCTUKEHUIO: COCTABJATh IUIAH JIEMCTBHM, pACHpPEAeNsTh PO C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KayeCTBO CBOEro BKJIaJa M KaXJOTO y4aCTHHMKAa KOMAaHIbl B 0OOLIUi
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MTPOEKTHI, OLIEHUBATh UJECH C MO3UIIMA HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IMO3UTHUBHOE CTPATETUYECKOE ITOBEACHUE B PA3MYHBIX CHUTyalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE TeliCTBHS
Camoopranuszanms:
CaMOCTOSITEIPHO OCYIIECTBIISATh MMO3HABATEIBHYIO JACATEIHHOCTh B 00JaCTH (DUBUKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H,
CaMOCTOSITEIPHO COCTABJIATH IUIAH PEIICHUsI PACYETHBIX M KAYECTBEHHBIX 33J1a4, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKON paboThl € Y4ETOM HMMEIIMIMNXCA PECYypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JaBaTh OIEHKY HOBBIM CUTYaIHSIM;
paciIpsaTh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;
JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pernieHue;
OIIEHUBATDH NMPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (DOPMUPOBAHHMIO M TMPOSIBICHUIO HpyIULMU B obnactu (pusmkwy,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:
JIaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBHI B ACSATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIJIETh HAaBBIKAMU TIO3HABATENBbHON pedIeKkcuu Kak OCO3HAHMUS COBEPIIAEMBIX
JNEHUCTBUM U MBICIUTENBHBIX POLIECCOB, X PE3YIHTATOB U OCHOBAHHUIA;
WCIOJIb30BaTh MPUEMBI peIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 UX CHIXKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEAOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.



B npouecce nocTKEHUS TMYHOCTHBIX PE3YJAbTaTOB OCBOCHUS MPOTPaMMBbI IO (pU3UKE
ISl ypOBHSA CpegHero ooémero oOpa3oBaHMs Yy OOYyYaroOMIMXCS COBEPLICHCTBYETCS
SMOLIMOHAIBHBIA WHTEIUIEKT, MPEAIOJIAralouIii chOPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IIOHMMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHWE, BHUJIETh HANpABJICHUS Pa3BUTHS COOCTBEHHON SMOLMOHAIBHOU CQepsl, OBbITh
YBEpPEHHBIM B ce0e;

CaMOPETYIMPOBAHUs,  BKJIIOYAIOMIETO  CAaMOKOHTPOJIb,  yYMEHHE  INPHUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHE, CIHOCOOHOCTH aanTHPOBATHCA K IMOIMOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOUICH CTPEMJICHHE K JOCTIDKEHHUIO LENU U YCIIEXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/IS M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIFOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIEHOE COCTOSIHHE JPYTIHX,
VUUTBIBATh €r0 TMPH OCYHIECTBICHHHM OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHHUIO;

COLMANBHBIX HABBIKOB, BKIIIOYAIOMIAX CHOCOOHOCTh BBICTPAUBATh OTHOIICHHS C
JIPYTUMH JIFOABMH, 3200 THTHCS, IPOSIBIISITH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HNPEIMETHBIE PE3YJIbTATHBI

K xonmy o6yuenuss B 11 kiacce mpenMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPakaTh C(POPMUPOBAHHOCTH Y O0YJAIOUTUXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MIPUMEpPax poJib U MECTO GU3UKU B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTHYECKOU
NeSITeNIbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTHHBI MUDA;

YUUTBIBaTh TPaHUILIBI TPUMEHEHUS HU3YYEHHBIX (GU3NYECKUX MOJeNei: TOYEHHbIN
JNEKTPUYECKUIN 3apsij, Jy4 CBETAa, TOUYEYHBIA HMCTOYHUK CBETA, sA/IepHAs MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO pa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (pu3mMYecKue sBICHUS (TIPOIECChl) U OOBICHATh X HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH W KBAHTOBOM (U3MKH: 3JIEKTpUYecKass MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBHS TOKA, B3aUMOJEWCTBUE MAarHUTOB,
JJIEKTPOMAarHUTHAsE WHAYKLMS, JCHCTBUE MAarHUTHOTIO MOJS Ha MPOBOJHHUK C TOKOM H
NBUOKYIIMMCS — 3apsii, DSJEKTPOMAarHUTHbIE KOJ€OaHUS W BOJHBI, HIPSIMOJMHEHHOE
pacnpocTpaHeHUEe CBeTa, OTpaKeHHe, IMpeloMieHue, HHTephepeHuns, IUppakuus u
nmoJIsipu3alds CBeTa, Jucrepcus cBera, Qorosnekrpuueckuii dddekt (pororddekr),
CBETOBOE JaBJICHUE, BOSHUKHOBEHHE JINHEWUYATOTO CIIEKTPa aToOMa BOJIOPO/Ia, ECTECTBEHHAS U
HCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTIMCHIBATh U3YUEHHBIE CBOWCTBA BEIIECTBA (DNIEKTPUUECKUE, MATHUTHBIEC, ONITHYECKUE,
ANIEKTPUYECKYI0 TMPOBOAUMOCTh PA3IUYHBIX Cpel) U DIEKTPOMArHUTHBIC SBICHHS
(mporieccbl), UCHONB3YyS (U3MUECKHE BEIMYMHBL: JJIEKTPUYECKUI 3apsn, cujia TOKa,
ANEKTPUUECKOE HANpPSHKEHHE, 3JIEKTPUYECKOE COMPOTUBJIICHUE, Pa3HOCTh IOTEHLUUANIOB,
ANIEKTPOBIKYIIAsl cuila, paboTa TOKA, MHIYKLMS MarHUTHOTO MOJIs, cuja AmIiepa, cuia
JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPTHsI JIEKTPUUECKOTO U MarHUTHOTO MOJIEH, IEPHOL
U 4YacToTa KojieObaHMIl B KojeOaTeIbHOM KOHTYype, 3apsl M CWiIa TOKa B Ipolecce
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJeOaHuH, OKYCHOE paccTOSTHHE M ONTHYECKas Cuila
JIMH3BI, IPU OIMCAHUH NPABUIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCHOJb3YEMbIX BEIUYHH,
X 0003HAYeHUS U EJUHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (H3UYECKYIO
BEJIMYMHY C JPYTHMHU BETMYMHAMY;

ONMCHIBATh W3YYEHHBIE KBAHTOBBIC SBICHHS M TPOLECCHl, UCHOJB3Ys (pruznyeckue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMIynbe (OTOHA, MEpPHOA MoJIypacraja, SHEprHsi CBSI3M aTOMHBIX sJep, HpPU ONUCAHUU
MPAaBUIBHO TPAKTOBATh (PM3NYECKUN CMBICI HMCHOJIb3YyEeMBIX BEIMYUH, UX 0003HAUEHUS U



€IMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETHUUUHY C IPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOLECCHl U SABICHUS, UCTIONB3YS (PU3HUECKUE 3aKOHBI
NpUHIMIBL: 3akoH OMa, 3aKOHBl IIOCJIEJOBATEIbHOTO M IApAJIJIEIBHOTO COECIUHEHUS
MPOBOJHUKOB, 3akoH Jkoymsa—JIeHlla, 3aKOH JJIEKTPOMAarHUTHOM WHIYKLHH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS
CBETa, ypaBHeHHME ODWHITEWHa s (oTodPdeKTa, 3aKOH COXPAaHEHHS DSHEPrUH, 3aKOH
COXPAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS HJIEKTPUUECKOIO 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4Yucia, MOCTynarel bopa, 3ak0H paJuoakTUBHOIO pacmana, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBL,
001acTH) MTPUMEHUMOCTH;

OTPE/IEeINIATh HallpaBJICHUE BEKTOPA UHAYKIIUN MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cwibl AMriepa u cuiisl JIopeHna;

CTPOUTh M OIMCBHIBATh M300pa)K€HUE, CO3JaBAaEMOE€ IIJIOCKHM 3€pKaJioM, TOHKOM
JIMH30M;

BBINIOJIHATh AKCIEPUMEHTHI M0 MCCIEAOBAHMIO (PU3MUECKUX SIBJICHMM U MPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX M KOCBEHHBIX M3MEPEHUH: TpuU 3TOM  (POPMYIHPOBATH
nmpobseMy/3agady ¥ THUIOTE3y Y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeI0)KEHHOT0 000PYA0BAHUS, TPOBOAUTH OTIBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSMbIE U KOCBEHHBIE WM3MEpPEHUs] (PU3UYECKUX BEJIUYUH, NPU 3TOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO M3MEPEHUS U UCIOJIb30BAaTh W3BECTHHIE METObl OLICHKHU
MTOTPEITHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C MCIOJIb30BAHHEM MPSMBIX
W3MEpEHUi: MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTAThl MOJTYUYEHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHUJAE TaOMUIl U TpadHKOB, JAeiaTh BBIBOJBI IO
pe3ynbTaTam UCCIEI0BAHMS;

coOnroaaTh mpaBuia 0e30macHOro Tpyda MpU MPOBENEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOTO JKCIEpPUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW M TMPOEKTHOW JEATENbHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabopaTOpHOro 000PyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOW (PU3MYECKOW MOJENBIO, HCIOJIB3YS
¢busznueckue 3aKOHbl W TMPUHLUIB, HAa OCHOBE aHall3a YCIOBUS 3aJaud BbIOMpATh
(bu3nyecKyr0 MoJeib, BHIICIATh (PU3MUECKUE BEIUUUHBI U (HOPMYIIbI, HEOOXOAUMBIE AJIs €€
peuieHusi, MPOBOJAWUTH pPacyéTbl M OLEHUBATh PEAIBHOCTh IIOJYYEHHOIO 3HAYCHUS
(bu3MUeCKO BEIUYUHBL;

peuiaTh KaueCTBEHHBIE 3a/1a4y: BBICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO LIEOUKY
paccyXJAeHUl ¢ OMOpPOi Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIIOJIb30BAaTh MPU pEIIEHUH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMALUOHHBIE
TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U TPEICTABICHUS y4eOHOU U
HAyYHO-TIONMYJISPHONH HMH(OPMALIUY, MOJYYEHHON U3 Pa3NUYHBIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTy4aeMyl0 HHPOPMAILIUIO;

OOBSACHATH TPHUHLMUIBI JEHCTBUS MaIllMH, NPUOOPOB M TEXHUUYECKUX YCTPOMUCTB,
pas3nuyarh yciuoBUs UX O€30MaCHOTO MCIIOJIB30BaHUS B TIOBCEAHEBHOM XKHU3HH,

MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCETHEBHOW JKHU3HU IS
oOecrieyeHns 0€30MaCHOCTH MPU 0OpallieHHH ¢ TPUOOPaMU U TEXHUYECKUMH yCTPOUCTBAMH,
JUISL COXpaHEHMS 3710pOBbs 1 COOIIOIEHUS] HOPM SKOJIOTHUECKOTO MOBEICHUS B OKpYXKaroLei
cpexe;

paboTaTh B TPYIIE C BBIMIOJHEHUEM PA3IUYHBIX COLMANBHBIX POJICH, TIaHUPOBATH
paboTy rpynmbl, parioHAIBHO paclpefesiTh 00I3aHHOCTH U ITUTAHUPOBATH JIESATEILHOCTH B



HECTAHJAPTHBIX CUTYyalUAX, aICKBATHO OLUCHUBATH BKJIAA KaXXJI0I'0 U3 YHaCTHUKOB I'PYIIIILI B
peLICHUE pacCMaTpUBaeMOM MPOOIIEMBI.
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