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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no yueOHomMy mpeamery «Puszuka» maia 11 kmacca cocTaBjieHa Ha
OCHOBeE CJIeIyIONINX JOKYMEHTOB:

1. 3akon P® or 29 nexabps 2012 roga Ne 273-®3 «O6 obpazoBanun B Poccuiickoii
denepanum» (C UBMECHEHUSIMU U JOTIOTHEHUSIMU).

2. Ilpuxa3z MunuctepcTBa ob6pasoBanus U Hayku PD ot 17 mas 2012 r. Ne413 «O06
yTBEpKACHUH (DeepaabHOr0 TroCydapCTBEHHOr0 00pa3oBaTENbHOIO CTaHAApTa CPEIHEro
(momHOTrO) 06IIEero obpazoBanus» (¢ uamenenusimu 2014, 2015, 2017 rr.).

3. Tlpuka3z MunncrepctBa obpazoBanus PD ot 09.03.2004 roma Ne 1312 «O6
yTBep)kaeHnn denepaabHOro 0a3UCHOT0 y4yeOHOro IIaHa U MPUMEPHBIX Y4eOHBIX IUIaHOB AJIS
00pa3oBaTeNbHBIX yupexkaeHui Poccuiickoii deneparuu, peaqu3yoImux MporpaMMbl 0OIIEro
o0Opa3oBaHusm (C U3MEHEHUSIMU U TOTIOTHEHUSIMH).

4. Tlpuxa3z Munnpocsemieanst Poccun ot 28.12.2018 Ne 345 «O denepansnom nepedne
y4eOHUKOB, PEKOMEHAYEMBIX K UCIOJIb30BAaHUIO IIPU PeATM3allii UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIuTalMio O00pa3oBaTeNbHBIX MPOrpaMM HayalbHOTO OOIIEro, OCHOBHOIO OOILEro,
cpeaHero o0Iero oopa3oBaHus.

5. Ilpumepnas mporpamma cpegHero oOmero oOpazoBaHus 10  (DUBHKE,
pexkomeH0BaHHass MunuctepcTBoM oOpa3oBaHus U Hayku P®, pabouas mporpamma K JTUHUH
YMK B. A. KacesnoBa (KacesnoB, B. A. ®usuka. Yrinyonerasid ypoBenb. 10 — 11 kmaccsr :
pabouas nporpamma k quHud YMK B. A. KacbsHoBa : yueOHO-MeToquueckoe nocobue / B. A.

Kacwsnos, U. I'. BiacoBa. — M. : Jlpoda, 2017).



COJEP XAHME OBYYEHUA

Paznen 4. DiexkTpoauHaMuKa

Tema 3. Macnummnoe noine. IneKmpoMazZHUMHAA UHOYKUUS

[ToctosiHHBIE MarHuTHl. B3anMoeicTBUE MOCTOSIHHBIX MarHUTOB. MAarHMTHOE IOJIE.
Bekrop wmaruutHoW wuHAYKUMH. [IpUHIMO Cyneprno3uiMd MarHATHBIX MoJied. JluHuu
MarHuTHOM uHAyKuu. KapTrHa TMHUA MAarHUTHON MHAYKIUU TOJIS MOCTOSTHHBIX MarHUTOB.

MarnuTtHO€e 1noJie MpOBOJHMKA ¢ TOKOM. KapThHa JIMHUNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TMPSIMOI0 IMPOBOJHUKA U 3aMKHYTOr'O KOJBLEBOI'O IMPOBOJHUKA, KATYHIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre MPOBOJHUKOB C TOKOM.

Cunia AMniepa, €€ Moy/b U HalpaBIICHHE.

Cuna Jlopenua, e€ MoayJib W HampaBlieHHE. J[BHKEHUE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJHOM MarHuTHOM mosne. PaGora cuibl Jlopenna.

SIBneHue SIEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM WHAYKIMH.
DNEeKTPOABMKYLIAs CHJIa MHAYKLUKU. 3aKOH 3JIEKTPOMAarHUTHON uHAyKuuu Papajes.

Buxpeoe snekrpuueckoe mose. DIEKTPOABUKYIIAS CHUJAa MUHIYKIHMH B IPOBOJHUKE,
JBHUKYIIEMCS IOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHyKkTUBHOCTD. SIBI€HNE CAMOMHAYKIIMHU. DIEKTPOJIBIKYIIAs CUJIa CAMOUH Ty KIIMH.

DHeprusi MarHUTHOTO MOJIsl KATYLIKHU ¢ TOKOM. DJEKTPOMarHuTHOE TOJIE.

TexHUUecKue YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: TIOCTOSHHbIE MAarHUTHI,

OJICKTPOMArduThl, JSJICKTPOABUIATCIIb, YCKOPHUTCIIN DJBJIICMCHTAPHBIX 4YaCTHL, HWHAYKIHWOHHAA

I1€4Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKII0HEHHE OJICKTPOHHOI'0 IMy4YKa MAarHuTHBIM I10JIEM. JIuann HHAYKOUH MAarHuTHOT'O
IIOJIA.

B3aumoneiicTBrue AByX NpOBOJHUKOB ¢ TOKOM.Cuita Ammepa.

JetictBue cuibl JIopeHIia Ha HOHBI AICKTPOJIUTA. SIBICHHE 2JIEKTPOMAarHUTHOW WHTYKITHH.

IIpaBuio Jlenua.

3aBUCUMOCTh  DJIGKTPOIBWIKYIIEH CHUJIBI HMHAYKIMH OT CKOPOCTH  W3MEHEHUS
MAarHUTHOTO ITOTOKA.

SBnenue CaMOMHAOYKIWH.

Vyenuueckuii sxcnepumenm, 1abopamoprvie pabomol



I/I3yquHe MAarauMTHOTIO IOJIA KaTyIIKHN C TOKOM.
MCCJ’IGHOB&HI/IG ﬂeﬁCTBHH MNOCTOAHHOI'0O Mar"HuTa Ha paMKy C TOKOM. I/ICCJ'ICI[OBEIHI/IG

SIBJICHHUA BHCKTpOMaFHI/ITHOﬁ HWHAYKIAH.

Pa3gea 5. Kosie0anusa v BoJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KOJ1€OAHUSA

Konebarenbnast cucrema. CBoOOAHBIE MexaHH4yecKue KosebaHus. [apMmoHudeckue
kosnebanus. Ilepuon, wacrora, amrmumryna u (asa xonedanui. IlpyXKMHHBIH MasTHHK.
MareMaTHuecKuil MasiTHUK. YpaBHEHHE TapMOHMUYecKuX Kosiebanuil. [IpeBpaienue sHepruu
IPY TAPMOHUYECKUX KOJIICOAHHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOleOaHHA B HACATIBLHOM
KOJICOATEIbHOM ~KOHTYpe. AHAJIOTUS MEXAYy MEXaHHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
kosiebanusamMu. @opmysa ToMcoHna. 3aKOH COXpaHEHHs SHEPTHH B HJICAIBHOM KOJI€OaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxawmoluxX KojeOaHMsX. BBIHY)XIEHHble MEXaHHYECKHe
KosiebaHus1. Pe3onanc. BoiHyX/1eHHbIE 2JIEKTPOMAarHUTHBIE KOJIEOaHusl.

[Tepemennsbiit Tok. CuHYCOUAANBHBIN IepeMeHHbINH TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNUE CHIIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. IIpousBoacTBo, neperaya U MOTPeOIEHUE 3IEKTPUUECKON SHEPrUH.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa ucnonap3oBaHus
AJIEKTPO3HEPTUH B TIOBCEIHEBHOM JKU3HHU.

TexHudeckue yYCTpOMCTBA W MPAKTHYECKOE IPUMEHEHHE: DIEKTPUYECKHM 3BOHOK,
TeHEpaTOp MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepeiay.

Llemoncmpayuu

HccnenoBanne  mapamMeTpoB  KosieOaTelabHOM  CHCTEMBI (Ipy>XMHHBIM  WIN
MaTeMaTHueckuil MasTHUK). HaOmronenue 3aTyxarommux kosnebanuid. MccrnempoBaHue CBOWCTB
BBIHY KJICHHBIX KoseOanmii. Habmronenue pezonanca.

CB0OOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMUS.

OcmunorpaMmsl — (3aBUCUMOCTH  CHJIBI TOKa M HANpsDKEHUS OT BpPEMEHHU) JUIs
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc npu nocnenoBaTeaIbHOM COEAMHEHUH PE3UCTOPA, KaTyLIKU UHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mopeinb TMHUY 3JIEKTPOIepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomwi



HccnenoBanne 3aBUCUMOCTH TNEpUOJAa MallbIX KoJieOaHWM Ipy3a Ha HUTH OT JUIMHBI
HUTH U MacChl Ipy3a.

HccnenoBanne mNEepeMEHHOr0 TOKa B LENU M3  IOCIEAOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUMHbLE GOIHbL

Mexannyeckue  BOJIHBI,  ycioBus — pacnpoctpaHeHusi.  Ilepuon.  CkopocTh
pacrpocTpaHeHuss M JJIMHA BOJIHBI. [lomepeuHbie W mpomosbHbIe BOJMHBL. VHTEpdepeHus u
T paKus MEXaHUYECKIX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3Iy4YEHHs 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHtanus BekTopoB E, B, 9 B snexkrpomarautHOl BosiHEe. CBOWCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)k€HHe, IMpelioMIIeHue, noispuszanus, audpaxkuus, uHTepdepeHuus. CKOPOCTbH
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >neKTPOMarHUTHBIX BOJIH. [IpMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUUIIBE paguoCBsA3U U TeNeBUACHM. Pagronokaiys. DeKTpOMarHuTHOE 3arpsi3HEHHE
OKPYKAaroIIel CpeIbl.

TexHudecKue yCTpoMCTBa M MPAKTHYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIBTPa3ByKOBasi JUATHOCTHKA B TEXHUKE W MEAMIIMHE, paaap, paauoNpuEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neup.

Jlemoncmpayuu

OO0pa3oBaHre W pacmnpoCTpaHEHHE MONEPEYHbIX U MPOJOJIBHBIX BOJH. Komebmromeecs
TEJIO KaK MCTOYHHK 3BYKa.

HabGmionenne oTpakeHus W TpeIOMJICHHS MeXaHH4eckux BoyiH. HaOmonenue
UHTEepPEpeHIINH U JUPPAKLINU MEXaHUYECKUX BOJIH.3ByKOBOI pE30HAHC.

HabmioneHne cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M 4acTOTOH
KOJIeOaHUH.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJIH:  OTpPaKEHHWE, MPEIOMIICHHUE,
noJsipuzanus, Tuppakuus, HHTeppepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonuHelHOe pacnpocTpaHEHUE CBeTa B OJHOPOAHOM
cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.
OtpaxkeHue cBera. 3aKOHbBI OTpaxkeHHs cBeTa. [locTpoeHue M300pakeHU B IIIOCKOM

3epKaie.



[Ipenomnenue cBeTa. 3aKOHBI TIPEJIOMJICHUS CBeTa. AOCOJIOTHBIM TOKa3aTesb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroia MOJHOrO BHYTPEHHETrO
OTPaKEHUS.

Hucnepcust ceera. CroxxHbIi cocTaB 6eroro cera. L{Ber.

Coluparoriue u paccewBaromue JUH3bL. ToHKas nuH3a. DOKyCcHOE paccTosHHE U
ONTHYECKasl CUJla TOHKOM JUH3EI. [locTpoenune n3o0pakeHunil B COOMPAIOIINX U PACCEUBAIOIITNX
nuH3ax. @opMyia TOHKOW JIMH3bIL. Y BEIMYECHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTH F€OMETPUUECKONU ONTHKHU.

BonnoBas onrtuka. UnaTepdepenmms cBera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HAOJIIOZICHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHOWKAPTHUHE OT ABYX CHH(A3HBIX
KOI€PEHTHBIX HICTOYHUKOB.

Hudpakus cera. JudpakuuonHas pemérka. YcCIoBHE HaONIONEHUS TIABHBIX
MaKCHMYMOB TIPH TaICHUH MOHOXPOMATHYECKOTO CBETA HAa TUPPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuYeckue yCTpOICTBA W MPAKTUYECKOE TMPUMEHEHHWE: OYKH, Jiyma, (hoToarmapar,
MPOSKIIMOHHBINA ammapaT, MHUKPOCKOI, TEJECKOIN, BOJIOKOHHAS ONTHKA, JU(PPAKIIMOHHAS
pemETKA, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnipocTpaHeHHEe, OTPAKEHUE U TIPEJIOMIICHHE CBETA.

Onrtuyeckue TpudOPBI.

[TonHoe BHyTpeHHee oTpaxeHue. Monenb cBeToBoAa. VccrnegoBaHue CBOMCTB
U300paXKeHUI B JTUH3AX.

Mopnenun MukKpockormna, Teneckomna. HaOmronenue wHTepdepeHnun cBera. HaOmomeHnue
T paKIK CBETa.

Ha6monenue nucnepcun cera. [lonyuenue crekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ moMoIpo nudpakinoHHON peméTku. Habmoaenue nonspuzanuu

CB€Ta.

Vyenuueckuii sxcnepumenm, n1abopamoprvie pabomol

N3mepenune mokasarenst mpenoMyeHus crekia. McciaenoBanue CBOMCTB M300pakeHHd B

nuH3ax.Habmronenue aucnepcun cBeTa.

Pa3nen 6. OcHOBBI ClIeIIUATBLHOH TEOPHUH OTHOCUTEIBHOCTH

I'panuubl MPUMEHMMOCTH KJIACCUYECKOM MexaHukH. IlocTynaTel cnenuanbHOM Teopuu

OTHOCUTCJIbHOCTU: HWHBAPUAHTHOCTL MOIAYJIA CKOpOCTH CBC€Ta B BaKyyMeC, IMPUHIOUII



OTHOCHUTEJIBHOCTH DUWHIIITEHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIIEHUE JTHHBI.

9Hepr1/151 " UMITYJIBC peHHTHBHCTCKOﬁ YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHMOBOI ONMUKU

®otonbl. opmyna [Tnanka cBs3u 3HEpruu GOTOHA C €0 YaCTOTOW. DHEPTUSH UMITYJIbC

¢doroHa.

OtkpbiTue u wuccienoanue Qoroadpdexra. Ombitelt A. I'. CrosneroBa. 3aKOHBI
dotorpdekra. YpaBuenue DitHmreitHa s hotodddexra. «Kpacnas rpanuma» Gororddexra.
HaBnenue ceera. OnbiTel [1. H. JIe6eneBa. XuMudueckoe ACHCTBHE CBETA.

TexHuueckue ycTpoiCTBa M MPAKTHUECKOE TNPUMEHEHHUE: (OTOIEMEHT, pOTOIATIHK,

COJIHCYHAas 6aTape;1, CBCTOAUON.
Jlemoncmpayuu

®oTod3ddeKT Ha yCTaHOBKE C HMHKOBOH IutacTuHOM. MccnenoBanue 3akOHOB BHEIIHETO

dororddekra.
CBeTOoaHO/I.

Connevnas Oarapest.
Tema 2. Cmpoenue amoma

Mogenp atoma Tomcona. OnbiTel Pe3epdopaa mo paccesuto o-yactuil. [Tnanerapras
monenb aroma. [loctynarel bopa. M3nydenue u nornomenue GOTOHOB MPH MEPEX0/ie aToMa C

OJIHOTO YpPOBHSI 3Hepruum Ha apyroil. Bunpel cnexktpoB. CnexkTp ypoBHEHW BSHEpruu artoma

BOJIOPO/IA.

BousiHoBBIE cBOMcTBa yacTull. Bomubl ae bpoins. KoprycKyisipHO-BOJIHOBOM Tyaiu3M.

CHooHTaHHOE U BBIHYKJACHHOC U3JIYyUCHUC.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE TPHUMEHEHHE: CHEKTPalIbHbIM aHau3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Mogens onbiTa Pezepdopna. Onpenenenue JIMHBI BOJHEI Ja3epa.

Habmronenue nuHeitaTeix criekTpoB usnyueHus.J1asep.

Vuenuueckuii akcnepumenm, nabopamopmvie pabomaol

Habmionenne nuHeHyaToro cexkTpa.



Tema 3. Amommnoe aopo

OKCHNEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXHOCTh  CTpoeHust  sapa.  OTKpwITHE
pamgunoaktuBHOCTH. OmbiTel  Pesepdopna mo  ompeneneHuro  cocraBa  pajdOAKTHBHOTO
m3nydeHusi. CBoiicTBa anbda-, Oera-, TamMMma-u3nydeHHs. BimsHue paanoakTHBHOCTH Ha
JKUBBIE OPraHU3MBI.

OTtkpeITHE TIpOTOHA M HeWTpoHa. HykionHas mozensb siipa IeiizenOepra— MBaHeHKO.
3apsn siapa. MaccoBoe uuncio sapa. M3oromsr.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. 'amma- nznyyeHue. 3aKoH
PaAMOaKTUBHOIO pacnaja.

DOHeprust CBA3M HYKJIOHOB B snpe. Snepuble cuibl. Jledekt maccel sipa. SnepHsle
peakuuu. J[eJieHue U CUHTE3 SAEDP.

SAnepusiii peakrop. TepmosinepHbiii cunTe3. IIpoOieMbl M NEPCNIEKTUBBI SIIEPHOU
SHEPreTHUKU. JKOJIOrMUECKHUE aCIIEKThI ICPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE MO3UTPOHA.

Metoapl HaOMIOAEHUS M PEruCTPalUU 3JEeMEHTapHbIX dYacTull. DyHnaMeHTaJIbHbIE
B3auMojieiicTBua. EnuHCTBO (u3nyeckol KapTUHBI MHpa. TeXHHYECKHe YCTpOWCTBA U
PAaKTHYECKOe MPUMEHEHHUE: J03UMETpP, Kamepa

BunibcoHna, siiepHbIid peakTop, aToMHast 6oMoa.
Jlemoncmpayuu

CU€TunK HOHU3HUPYIOIINX YACTHULL.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

HccnenoBanue TpekoB yacTUll (110 TOTOBBIM (hOTOrpadusim).

Pa3nen 8. Di1ieMeHTHI ACTPOHOMHUM M ACTPOPUZUKHI

Otanbl  pa3BUTHS acTpoHOMUHU. [IpukiagHoe W MHUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUHU.

Bun 3Bé3gnoro Heba. Co3Be3aus, spKue 3BE3/bI, TUIAHETHI, UX BUAUMOE JIBIKEHUE.

ConHeyHast cucTeMa.

Cosnue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprun ConHua U 3BE371. 3BE3NBI, UX
OCHOBHBIE XapaKTepUCTUKH. [lnarpamma «CHEKTpaJIbHBbIM KJIAaCC — CBETUMOCTBY». 3BE3/bI
TJIaBHOH IIOCJIENOBATEILHOCTH. 3aBHCHUMOCTb «Macca — CBETHMOCTBY» IS 3BE3] TJIaBHOM
MOCJIEIOBATEILHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKIACHUU U 3BOJOIMU CoJIHIIA U 3BE3T. DTAIlbl )KU3HU 3BE3I.

Mnineunsiii [Iyte — Hama [Manmaktuka. [lonoxenue n nBuwxenue ConHua B ['amakTuke.



Tume! TaTakTHK. PaI[I/IOFaHaKTI/IKI/I H KBa3apshl. qépHBIG ABIPBI B AApax raJlakTHUK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa60ma. Paz0beranue rajmakTuk.
Teopusa bonpnioro B3psiBa. PenukToBOE M3ydeHHE.

Macmtabnas crpykrypa Bceenennoit. Meraranaktuka. Hepeménusie mnpo0iaembl

ACTPOHOMHH.
Vuenuuecrkue nabnrooenus

HaGmrogeHnss  HEBOOPYKEHHBIM  IJIA30M  C  MCIOJIb30BAaHHMEM  KOMIIBIOTEPHBIX
OPUWIOKEHUN Ui ONpEeACNCHUs IOJIOKEHUSI HEOeCHBIX OOBEKTOB HAa KOHKPETHYIO Jaty:
OCHOBHbIE c03B€3/11s CEeBEPHOT0 NOMyLIapUs U IPKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, mnanet, Mueunoro [lyTu.
O06o0ma0Iee NOBTOPEHNE

Ponbp ¢u3uky M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIUAIBHON U
STUYECKON cdepax eATeTbHOCTH 4YEJIOBEeKa, pOJib M MECTO (HU3UKM W acCTPOHOMHH B
COBPEMEHHOM HayuyHOW KapTUHE MHpa, pOJb (QU3NUYECKOW Teopuru B (POPMHUPOBAHUU
NpECTaBICHU O (U3NYECKON KapTUHE MHUpa, MECTO (hU3MUecKOW KapTHHBI MHpa B 00IIeM

Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUMN O IIPUPOJIE.
MesxknpeaMeTHbie CBS3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocCymIecTBISETCS C YYETOM
COJIEpXKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMd MAaTeMaTHK{, OWOJIOTHH, XUMUH,
reorpadyu U TEXHOJOTHH.

Mesicnpeomemuuvle noHsamus, CBS3aHHBIE C W3YYEHHEM METOJO0B HAYyYHOTO MO3HAHUSA:
SIBJICHWE, Hay4dHbI (akt, rumore3a, (u3MuUecKas BEIMYMHA, 3aKOH, TEOpUs, HAOIIOACHHE,
AKCIEPUMEHT, MOJICIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbI ypaBHEHUH, TPUTOHOMETPpHUECKUE (PYHKITUU: CHHYC,
KOCHUHYC, TaHT€HC, KOTaHTe€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U HUX
MPOEKIIUA Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC dJIEMEHTApHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMPEICIICHHIE TUTOIIAIN TUTIOCKUX QUryp U 0o0bEMa Te.

Buonoeus: snextpudeckue SIBJICHUS B KUBOW TMPUPOJE, KOJeOATECIbHBIC JBIKCHHS B
JKUBOUM TPHUPOJE, ONTHYECKUE SIBJICHUS B JKUBOW MpUPOJE, ICHCTBHE paJuallid Ha >KUBBIE
OpPTaHHU3MBI.

Xumusi: CTpOeHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,

MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pPEIIETKH, CIEKTpaIbHBIN aHAIIN3.

T'eoepaghus: marHuTHBIE NOIOCA 3€MJIH, 3aJ€KH MAarHUTHBIX Py, (HOoTOChEMKA 3eMHOM

IMMOBCPXHOCTHU, NTPCACKA3aHUC 3€MJI€TPSIC€HI/II7L



Texnonozus: JUHUH aNeKTponepeay, reHepaTop MePEMEHHOTO TOKa,
JJEKTPOABUraTeNNb, WHAYKIMOHHAS TIeYb, pajap, paauONpUEMHHUK, TEJIEBU30p, AHTEHHA,

tesneon, CBU-neub, NpoeKIMOHHBIN anmnapat, BOJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA HPOI'PAMMBI
HOPU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenne yuebHoro npeamera «®usmka» Ha YPOBHE CpeIHEro 0o0IIero oOpa3oBaHMs
(0a30BBIl  ypOBEHB) MIOJDKHO OOECHEYUTh JOCTHUKEHHE CJICAYIONIMX  JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPEAMCTHBIX O6p330BaT€HLHbIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS yueOHOoro npeamera «du3nuka» JOHKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTH 00YyYaroIuXcs pyKOBOACTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH
NO3ULMEN JINYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTALMN, IMO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOUIMX TPAJAWLMOHHBIM LEHHOCTSM POCCHMCKOrOo 00IlecTBa,
pacIIIpeHUe XU3HEHHOIO OIIBITA M OIBITA JEATEIbHOCTU B NPOLECCE PEATU3alUUd OCHOBHBIX

HaHpaBJ’ICHI/II\/’I BOCIIMTATEIBLHOU JACATCIIbHOCTH, B TOM YHCJIC B 4aCTHU:
1) rpaxkIaHCKOro BOCIUTAHMS:

c()OPMUPOBAHHOCTh TPAKIAHCKON MO3MIKUKA OOydYalOIIErocs KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O WICHA POCCUHCKOTO 00IIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEUSCKMX T'YMAaHUCTHYCCKUX U IEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHLHOCTh B HHTEpPECaxX TpaKJIaHCKOT0O0OIIecTBa,
y4acTBOBATh B CAMOYIIPABJIEHWU B 00pa30BaTEIbHON OpraHN3alllii;

YMEHHME B3aUMOJICCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHUU C HUX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOMN U BOJIOHTEPCKOU 1E€ATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'paXkTaHCKOW UICHTUYHOCTH,TIATPHOTH3MA;

LIEHHOCTHOE OTHOLIEHHE K IOCYJapCTBEHHBIM CHMBOJAM, JTOCTHXEHHSM POCCUICKUX
YU€HBIX B 00J1aCTH (PU3MKH U TEXHUKU;

3) JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, 3TMYECKOTO IOBEACHMS; CIIOCOOHOCTH
OLICHMBATh CUTYal{IO U IPUHUMATh OCO3HAHHBIE PELICHMS,

OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCIIE B

ACATCIIbHOCTH y‘{éHOFO;



OCO3HaHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IYIIIETO;
4) 3CTeTHYecKOro BOCIIMTAHMA:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKIIOYAas O3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyniero GU3NIeckor HayKe; TPYI0BOTO BOCIIUTAHUS:

WHTEpEC K pPa3IUYHbIM cdepaMm TpodhecCHOHATBLHOW IeATCIBHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOH W TEXHHKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OymyIien
po(hecCHu M peaTM30BBIBATH COOCTBEHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHMIO B 00JacCTH (PU3UKH Ha

MMPOTAKCHUN BCceH JKU3HU,
5) 3K0J0rMYeCKOro BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTb 3KOJIOTHYECKOM KyJbTYphbl, OCO3HAaHUE IJIOO0AJIBHOIO XapakTepa
9KOJIOTUYECKUX MTPOOIIEM;

IUIAHUPOBAHUE U OCYILECTBICHHE ACHCTBUM B OKpYyXKarolled Cpelle Ha OCHOBE 3HAHUs
L[eJIeH YCTOMYMBOTO Pa3BUTHS 4EJIOBEUECTBA;

pacIlUpeHHe OIbITa JAESATEIbHOCTU DKOJIOTMYECKON HANpaBICHHOCTH HAa OCHOBE
UMEIOIUXCS 3HAHUM 110 (PU3UKE;

6) HEeHHOCTH HAYYHOTrO MO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pas3BUTHA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4HOH JeATENbHOCTH, T'OTOBHOCTh B MPOIECCE H3YyUEHHUS
(U3UKN OCYIIECTBISTH MPOCKTHYIO U HMCCIIEI0BATENBCKYIO IEATEIbHOCTh WHANBHUYAJIHHO U B

rpyIIe.

METANPEIMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC YU4eOHbIE 1eHCTBUSA

Bba3oBble JJornueckue aeiicTBUs:

CaMOCTOSTENIbHO (POPMYJIHMPOBaTh M aKTYaJIM3HpOBATh IMpOOJIeMy, paccMaTpuBaTh €€
BCCCTOPOHHE;

OIMPEACIIATh LCIIN ACATCIBHOCTHU, 3aJjaBaTh IMAapaMETPhbl U KPUTCPUU HUXTOCTHUIKCHUSA,

BBIABJIATH 3dKOHOMCPHOCTH MW HOPOTUBOPCHUUS B PaCCMATPUBACMBIX (1)I/I3I/I‘ICCKI/IX
SIBJICHHUAX,

paspabaThiBaTh IUJIaH pEIICHWs TpoOiemMbl ¢  y4ETOM  aHaM3a UMEIOIIUXCS
MaTEPUAIIBHBIX U HEMATEPUAILHBIX PECYPCOB;

BHOCUTBb KOPPEKTUBLI B ACATCIIBHOCTb, OLUCHHUBATH COOTBCTCTBUC PE3YJILTATOB LCJISAM,



OIICHUBATh PUCKH MOCIIECACTBUHN ACATEIHHOCTH;
KOOPJIUHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUAX pEATbHOTO, BUPTYyAJIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJCHCTBHS,

paSBI/IBaTB eraTI/IBHOG MBINIJICHHUC HpH peH_IeHI/II/I JKN3HCHHBIX HpO6JIeM.
Ba3oBnle uccienoBarejabCcKue 1eHCTBUA:

BJIQ/IETh HAYYHOUW TEPMHUHOJIOTHUEH, KIIOUEBBIMU MOHSATUSMU U METOJaMH (U3HUYECKOI
HaAyKU;

BJIa/IETh HAaBBIKAMU Y4€OHO-HUCCIIEI0BATENIbCKON U MPOEKTHON JESATENIbHOCTH B 00JIACTH
(bu3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PEIICHUS 3a]a4
(U3UYECKOTO COJepKAHUS, TPUMEHEHHIO Pa3IMIHBIXMETOO0B TO3HAHMUS;

BJIAJCTh BUJAMHU JCSATEIBHOCTA MO IMOJYYEHHUIO HOBOI'O 3HAHUS, €r0 WHTEPIPETALINH,
npeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3UYHBIX YUYEOHBIX CHUTyalldsX, B TOM YHCIE MPH
CO3JIaHUU y4EOHBIX TPOCKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH [IPUUMHHO-CJICICTBEHHBIE CBA3M U aKTyallM3UpOBaTh 3aJady, BBIIBUTATbH
TUNOTe3y €€ pelIeHUs, HAXOAUTh apryMEHThl IS JI0OKa3aTelbCTBA CBOMUX YTBEPKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aQHAJM3UPOBATh TOJYYCHHBIE B XOJE PEIICHHs 3aJaud Pe3yJbTaTbl, KPUTUYECKH
OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4M B 00Pa30BATENBHOU JEATEIHHOCTH, B
TOM YHCJIE IPU U3yUYeHUU (PU3UKH,

JIaBaTh OIICHKY HOBBIM CUTYAIIHMsIM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIaCThKU3HEIEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel; BBIIBUTATh HOBBIE
ujeH, TMpeanaratb OpPUTHHAIBHBIE TMOAXOABI M PEIICHHs; CTaBUTh MPOOJIeMbl M 3ajayu,

A0IMyCKaromue aJJbTCPHATHUBHBIC PCIICHUS.
Pab6ora ¢ unopmanueii:

BJIaZICTh HaBBIKAMU TTOJTy4eHUs] HHQOpMauy (pU3NIecKoro CoaepkaHus U3 NICTOYHUKOB
pasHBIX THIIOB, CAaMOCTOATENBHO OCYIIECTBIATH TOMCK, aHAJIN3, CHCTEMATHU3ALUI0 H
UHTEPIPETALNI0 HHPOPMALIUU PAa3TMUHBIX BHJIOB U ()OPM TPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIIH;

UCTIONB30BaTh CPEACTBA WH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEUICHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHM3allMOHHBIX 33/a4 C COONIOJCHUEM
TpeOOBaHUI 3PTOHOMHUKH, TEXHUKH O€30M1aCHOCTH, THTUEHBI, pECYPCOCOEpEKEHHSI, TPABOBBIX U

THYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30IIaCHOCTH;



co3/laBaTh TEKCThl (DU3MUECKOIO COJAEp’KAaHUS B pa3IUYHbIX (opMarax ¢ Y4YETOM
Ha3HauYeHWsT WHPOPMAIMM M IICJICBOM  ayJUTOPUM, BBIOMpAs ONTHMAIBHYIO (GOpMy

MMPEACTABJICHUA U BU3YyaJIN3allUN.
KoMmyHnKkaTHBHBbIE YHUBeEPcadbHbIE y4eOHble 1eHCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AEATEIBHOCTH;

pacro3HaBaTh NPEANOCHIIKY KOHMIMKTHBIX CUTYAIMH U CMT4aTh KOH(DIUKTHI;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOI TOUYKY 3PEHHUS C HCIIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

IIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHMBH Ly aJIbHOM pabOThI;

BBIOMpPATh TEMATUKy M METOJIbl COBMECTHBIX JCHCTBUI C Y4ETOM OOILMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 YIeHa KOJUIEKTUBA;

MPUHUMATh L€JIM COBMECTHOHM JESTEeNIbHOCTH, OPraHHU30BBIBaTH M KOOPAUHHPOBATH
JefcTBUS MO €€ JAOCTHKEHMIO: COCTaBIIATh IUIAH JEHCTBUHM, paclpeneniTb pojid ¢ y4EToM
MHEHHUH YYaCTHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXJIOT0 YYacTHMKAa KOMaHAbI B OOLIMii
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaratb HOBbIE NMPOEKTHI, OLIEHUBATh UJEU C MO3MLMU HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPAaTErMUECKOE IOBEJCHUE B PpA3IUYHBIX CUTYalMsX,

IMPOABJIATE TBOPUYECTBO U B006pa)I(eHI/Ie, OLITH NHUIIMATHBHBIM.

PeryisiTuBHbIC YHHBepCaIbHbIE Y4eOHbIC 1 CTBUA

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIBHOCTh B 00NACTH (DU3UKH U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTAaBUTH U (HOPMYITUPOBATh COOCTBEHHBIC 33]1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IUIaH PEIICHUS PACUETHBIX M KAUeCTBEHHBIX 3a/ad, IJIaH
BBIMOJIHEHHUSI TIPAKTUYECKOM paboThl ¢ y4€TOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHMUI;

JIaBaTh OIIEHKY HOBBIM CUTYAIHIM;

paclpsATh paMKHU y4eOHOro INpenMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI; JeNaTh
OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTHh 3a PEILCHHE;
OLICHUBATh MPUOOPETEHHBIH OIIBIT;

Ccroco0CTBOBAaTh (DOPMUPOBAHUIO U TPOSBICHUIO SPYIUIMA B 00JaCTH (PUBHKH,

MOCTOSIHHO IMOBBIIIATH CBOI 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.



CaMOKOHTpO.HI:, IMOIHUOHAJIbLHBbIN MHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAallUSIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LICIISIM;

BJIa/ICTh HaBBIKAMH T[IO3HABATENbHON pe(pIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JIEUCTBUI U MBICIIUTEIIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCIIOIb30BaTh MPUEMBI pedICKCHH I OLICHKU CUTYaIllH, BEIOOpa BEPHOTOPEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHS MO UXCHUKECHUIO;

NIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX IIPU AHAIU3E PE3YJIbTaTOBACATENILHOCTH;

MIPUHUMATH Ce0sI, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX IIPU AHAIU3E PE3YJIbTaTOBACATENILHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JPYTHUX HA OMIUOKH.

B mporiecce nocTikeHus: TIMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTrpaMMBbI Mo (u3uke
JUIsE  YPOBHSL CpeaHero oomero o0pazoBaHuss y  OOYYalOIIHUXCS  COBEPUICHCTBYETCS
AMOIMOHAIBHBIA UHTEJUIEKT, MPEANOaralouifii choOpMHUPOBAHHOCTB:

CaMOCO3HAHHS, BKIIOYAIOIIEr0 CIOCOOHOCTh IIOHUMATh CBOE HAMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAIMPABJICHHUS PA3BUTHS COOCTBEHHOW HMOIMOHAIBHON cdeprl, OBITH
YBEPEHHBIM B cele;

CaMOperyJIMpOBaHus, BKJTFOUAIOIIETO CaMOKOHTPOJIb, YMEHHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJEHHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K HMOIMOHAIBHBIM
WU3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMM, BKIIFOYAIOIIEH CTPEMJICHHE K JIOCTHXKEHHIO LEJIM U YCIEeXy,
ONTHUMM3M, UHUIITUATUBHOCTh, YMEHHE JACHCTBOBATh UCXOMS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh IMOIMOHAIBLHOE COCTOSIHUE IPYTHX,
VYUTBIBATH €r0 TMPH  OCYIIECTBICHUHM OOMICHHS, CIMOCOOHOCTh K COYYBCTBHIO W
CONEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOYAIOIINX CITOCOOHOCTH BBICTPAWBaTh OTHOIICHUSC IPYTUMHU

JIOAbMU, 3a6OTI/ITLC}I, MPOABJIATH UHTEPCC U PA3PCIIATh KOH(I)J'II/IKTLI.

INPEJMETHBIE PE3YJIBTATBI

K xonuy o0yuenus B 11 kiacce mpeiMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JOKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMECHHM:

JIEMOHCTPUPOBATh Ha MPUMEpax pojib U MecTO (GU3UKU B (POPMHUPOBAHUU COBPEMEHHOI
Hay4YHOU KapTHHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJOTUU, B MPAKTUYECKON
JESITEIbHOCTH JIFOJIEH, IEIOCTHOCTh U €MHCTBO(OU3MUECKON KapTHUHBI MHUPA;

YUUTHIBaTh TPAHULIBI TPUMEHEHUS H3YyUYEHHBIX (U3NYECKUX MOJENel: TOYEUHbII



BJIGKTpI/I‘-IeCKI/Iﬁ 3apsan, Jyd CBCTa, TOYEYHLEIM HCTOYHUK CBCTa, AACpHasdA MOICIb aTroMma,
HYKJIOHHAs1 MOJIEJTb aTOMHOTO sI/Ipa MPH PEeIIeHUN (HU3NIECKUX 33134,

pacrio3HaBath (U3NYECKUE SIBICHUS (TPOIECChI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA U KBAHTOBOW (PU3UKH: AJNIEKTPUUECKAsi MPOBOJUMOCTD, TEIIIOBOE, CBETOBOE,
XUMHUYECKOE, MArHuTHOC HeﬁCTBHﬂ TOKa, BSaHMOHeﬁCTBHC MAarHuToOB, 3JICKTPOMAarHUTHAasd
WUHIYKIUS, JNEHCTBUE MAarHUTHOTO TOJISE HA TPOBOJHHK C TOKOM W JBIDKYIIMHCS 3apsi,
JNEKTPOMArHUTHbIE KoJeOaHWs ¥ BOJHBI, TMPSIMOJMHEWHOE pACHpPOCTPAHEHUE CBETa,
OTpakeHHE, TpeloMiieHHe, WHTepdepeHius, nudpakius U TOIAPU3ANMS CBETA, JUCIICPCHS
cBera, (oroanexrpuueckuit 3hdext (porodrddexT), CBETOBOEC MaBICHHE, BO3HUKHOBEHHE
JMHEHYATOro CIEKTpa aToMa BOJOPOa, ECTECTBEHHAS U UCKYCCTBEHHAS PaIHOAKTUBHOCTB;

OIMCHIBATh M3YUYCHHBIC CBOIMCTBA BEIIECTBA (JICKTPUUECKUE, MATHUTHBIC, OIITHYCCKHE,
ANEKTPUUECKYIO MTPOBOJMMOCTD PA3IUYHBIX CPEJl) U IJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCTIONB3Ysl (DU3MYECKHE BEIMYMHBL: JJIEKTPHUECKUI 3apsl, CHiIa TOKa, JIEKTPHUYECKOE
HANpsHKCHUE, DJICKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh IOTCHIUAJIOB, 3JICKTPOIBHKYIIAs
cuna, paboTa TOKa, HWHAYKIMS MAarHUTHOTO Tons, cuina Awmmepa, cuna JlopeHua,
HHAYKTHUBHOCTb KAaTYIIKH, SHCPIrus SJICKTPHUYCCKOI0O U MAarHuTHOI'O HOJIGI>'I, nepuoa 1 4acrtora
KoJIeOaHWi B KoJeOaTeTbHOM KOHType, 3apsii W CHJa TOKa B MPOIECCe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJICOaHUH, (OKYCHOE pPACCTOSHUE W ONTHYECKas CUia JIMH3BI, IPH
ONMCAaHWHM TIPABWJIBHO TPaKTOBaTh (DU3UYECKUH CMBICT HCIOJb3yeMbIX BEIHYWH, UX
0003HAUYCHHUSI ¥ €IUHUIBI, YKa3blBaThb (OPMYIBI, CBS3BIBAIONIME JIAHHYIO (DHU3HUECKYIO
BCJIIMYHHY C APYT'UMU BCIIMUMHAMMU,

OIMMCbIBATh H3YYCHHBIC KBAHTOBBLIC ABJICHHA W IIPOLUECCHI, HCIIOJIIB3Yys (1)I/ISI/I‘I€CKI/IG
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTHS U
uMIynasC (HOTOHA, MEepHoJ] MOoNypacmaga, SHEPrus CBSI3W AaTOMHBIX SIAEp, NMPU OMHCAHUU
MMPpaBUJIbBHO TPAaKTOBATH (bHBI/I‘-IGCKI/If/'I CMBICII HCIOJIb3YCMBIX BCJIWYHH, HX O603Ha‘~ICHI/I$I u
€MHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONIME JAAHHYIO (PU3UUECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, BBIYHUCIISITh 3HAYCHUE (PU3NIECKOM BEITMUNHBL;

AHAJIN3UPOBATh (bHSI/I‘—IeCKI/Ie MMpoHeCChbl U ABJICHHA, UCIIOJIb3YA (i)I/ISI/I‘—IeCKI/Ie 3aKOHBI U
OpUHIMNBL:  3akoH OMma, 3aKOHBI TOCIEAOBATEIFHOIO W TMAapauIeIbHOTO  COCIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHIla, 3akOoH DSIEKTPOMAarHUTHOW WHIYKIMH, 3aKOH
IPSIMOJIMHEMHOTO PacCIpPOCTPAHEHHUs CBETA, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI IPEIOMIICHHS
CBeTa, ypaBHEeHHE OiHIITEHHa 11 ¢doTtodddekrra, 3aKOH COXpPAHEHUS DHEPTUH, 3aKOH
COXpaHCHHSI MMITYJIbCa, 3aKOH COXPAaHEHUS JJCKTPUYECKOTO 3apsjia, 3aKOH COXPaHCHUS
MAacCOBOT'O YHCIA, MOCTyNaThl bopa, 3aKOH paJMOaKTUBHOTO pacraja, MpU STOM pa3IndaTh

CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKEHHE W YCJIOBHUS (TPaHUIIBI,



00J1aCTH) TPUMEHUMOCTH;

OIIPEICTIATh HANpPaBICHUE BEKTOpa WHIYKIMU MAarHUTHOTO IOJISl TIPOBOJHHUKA C TOKOM,
cuibl AMniepa u cuisl JlopeHna;

CTPOWTH M ONKCHIBATh N300pakeHHUE, CO3/1aBaeMOE TUIOCKUM 3€pKajioM, TOHKOHU JINH301;

BBIMIOJHATh AKCIIEPUMEHTHI 110 WCCICJOBAHHIO (PM3MYECKHUX SBICHHH W IPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPEHHi: TpH 3TOM  (OPMYJIMPOBATH
npoOiieMy/3aaqy W THUIOTE3y y4eOHOro  JIKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
HPEITI0KEHHOT0 000pY/I0BaHHMS, IIPOBOIUTD OIBIT ¥ (HOPMYJIUPOBATH BHIBOJIBL;

OCYILECTBIISATh TPSMbIE M KOCBEHHBIC W3MEPEHUs] (DM3NYCCKHX BEIMYHMH, MPH 3TOM
BBIOMpATh ONTUMAJIBHBIA CIIOCOO HM3MEPEHHs] M HCIOIb30BAaTh W3BECTHBIC METOIBI OLCHKH
IIOTPELIHOCTEN U3MEPEHUN;

MCCIICIOBATh 3aBUCUMOCTH (M3MUYSCKMX BEJIMYHMH C  KCIOJIb30BAaHHEM IPSMBIX
U3MEPEHUI: MIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTATHI IOJYYCHHOU
3aBUCHMOCTH (PM3MYECKUX BEJIWYMH B BHJEC TaONMMIl M TpaduKOB, JENaTh BBIBOABI IO
pe3yJibTaTaM UCCIeI0BaHMS;

coOmoaTh TpaBmWiIa 0E30MacHOTO TpyAa TPHU MPOBEIACHUU HCCIIECIOBAHUN B paMKax
y4eOHOTO DKCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOM ¥ TPOCKTHOH JEATEIBHOCTH C
UCTIONIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB | JIA00OPaTOPHOTO 000PYAOBAHNS;

pemaTh pacy€THbIE 3a7adyd C SBHO 33/JaHHOW (PU3UYECKON MOJENbIO, HCIONB3YS
(u3ryecKre 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCJIOBHUS 3a/1a4H;

BBIOMpATh (U3UYECKYI0 MOJCNb, BBIACIATh (U3UUECKUE BEIWYHHBI H  (DOPMYIIBI,
HEOOXOAMMBIE sl €€ PELICHUs], POBOIUTH PACYETHI U OLICHHBATH PEAbHOCTD MOJYYSHHOTO
3HaYeHUsI (PU3NYECKOW BEIUUNHBI;

pelath Ka4eCTBCHHBIC 33[]aui: BBICTPAMBAThH JIOTHYECKH HETPOTHBOPEUUBYIO IICTIOUKY
paccyXJIeHHUI C ONOPO Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBICHUS;

UCIIONIb30BAaTh TPH pEIICHHHM YYEeOHBIX 3aJad  COBPEMEHHbIE HWH(OpMAIIMOHHBIC
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPHPOBAHHMsS, WHTEPIPETAIlMU M TMPEJCTABICHHUS Y4eOHOH |
HAYYHO-TIONMYJISIPHOH HWH(OpMAIMK, MOJYYEHHONH W3 Pa3IHYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJTM3UPOBATh MOJTyYaEMYI0 HHPOPMAIIHUIO;

OOBSCHATH TPHUHIMIIBI JICHCTBUS MaIlMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3nuyaTh yCIOBUS UX OE30MACHOTO MCIOJIb30BAaHHS B TIOBCCIHEBHOM KHU3HU;

NPUBOJIUTH MPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB BPA3BUTHUE
HayKH, B O0OBSICHEHHE MTPOIIECCOB OKPYIKAIOIICTO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS 1O (U3MKEe B TIOBCCIHEBHOW IKM3HM IS

oOecrieyeHHss 06€30MaCHOCTU NMPH OOpaLIEHUH ¢ MPUOOPaMU U TEXHHUYECKUMH yCTPOHCTBAMHU,



JUTSL COXPAHEHUS 37I0pPOBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO TIOBEACHHS B OKpYXKalolen
cpene;

paboTaTh B TpYIIEe C BBHIMOJTHEHUEM pPa3IUYHBIX COLMATIBHBIX POJEH, MIIaHUPOBATH
paboTy TpyNOmbl, PAlMOHATBHO PACIPEACIATh OOS3aHHOCTH U IUIAHUPOBATH JEATEIHHOCTH B
HECTAHAAPTHBIX CUTyalUsX, aJ€KBAaTHO OLICHUBATH BKJIAJ Ka)KIOTO M3 YYaCTHUKOB I'PYIIIbI B

pelleHne paccMaTprUBaeMoi MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne Koa-Bo
n/n Tema ypoka 4acoB
IloBTOpenue matepuaJa 10 kiaacca 6
1 IToBropenne. Kunemaruka 1
2 [ToBTOpenue. /lunamuka 1
3 IToBTropenne. MonekysipHast pusznka 1
4 IToBTrOopenue. TepmonnHamMuka 1
5 [ToBTOpEeHne. DNeKTpoCcTaTUKA 1
6 BxotHast KOHTpoJIbHAS paboTa 1
| DuiekTpoAnHAMHUKA. [loCTOSAHHBIH JIeKTpUYeCcKHil TOK 17
7 BBoHBIN HHCTPYKTaX 110 TEXHUKE OE30MACHOCTH. DIIEKTPHYECKHUIT TOK. 1
Cuna Toka
8 Hcrounuk Toka. MCTOYHUK TOKA B DIEKTPHYECKOH IETH 1
9 3axon Oma Ji1s1 OZHOPOAHOTO MPOBOJHMKA (YJacTKa IIeTH) 1
10 | ConporuBnenue npoBoHUKA 1
11 3aBUCUMOCTh COIPOTUBIIEHUS IPOBOIHUKA OT TEMIIEPATYPBL. 1
CBepXIIpOBOAUMOCTb
12 CoeiMHEHUs! TPOBOIHUKOB 1
13 JlaGopaTropHas padora Nel «VccnenoBanne cMEMIaHHOTO COETMHEHNUS 1
IIPOBOTHUKOBY
14 | Pacuer conpoTHBIIEHHs IEKTPUYECKHX IIETEH 1
15 3akon OMa Jy1s 3aMKHYTOM [IETH 1
16 JlagoparopHas padora Ne2 «3ydenne 3akoHa Oma i HOJTHOMU TSI 1
17 | Pacuer cuiibl TOKA U HANIPSKEHUS B JIEKTPUYECKHUX IIEMAX 1
18 | Mismepenue cuiibl TOKA M HANPSHKEHHUSI 1
19 TemnoBoe aecTBHUE IMEKTPUIECKOro Toka. 3akoH Jxoyns—JIeHma 1
20 | Tlepenaya MOUIHOCTH DIEKTPUYECKOTO TOKA OT HCTOUYHUKA K IIOTPEOUTEIIO 1
21 | DieKkTpUYECKHUi TOK B PACTBOPAax M PAacIUIaBax 3JIEKTPOJIUTOB 1
22 [loBropuTensHO-0000maommiA ypok 1o Teme: «I1oCTOsIHHBIN HeKTPHIECKUiA TOK» 1
23 | Koutpoabnas pa6ora Nel «[ToCTOSHHBIN 3JIEKTPHIECKUN TOK» 1
1 DaeKTpoAHHAMUKA. MarHuTHOE MmoJie 10
24 | MaruuTtHoe B3auMojielicTBue. MarHUTHOE T0JI€ DIEKTPUYECKOTO TOKA 1
25 JIMHMK MarHUTHOTO TIOJISt 1
26 JleiicTBHE MArHUTHOTO MOJIS HA TPOBOAHUK ¢ TOKOM. Criia Amrepa Pamka ¢ 1
TOKOM B OJIHOPOJHOM MarHUTHOM II0JIE
27 JleficTBAE MarHUTHOTO TIOJIS HA JIBMKYIIIHECS 3apsyKeHHbIe yacTHisl. Cuia 1
Jlopenua
28 | Peuienue 3a/1a4 110 TeMe: «JIeliCTBEE MATHUTHOTO TI0JIS HA 3apsiIbl M TOKH 1
29 | B3auMOJEiCTBHE HIEKTPHIECKUX TOKOB 1
30 | MaruuTHbI# OTOK 1
31 | DHeprus MarHUTHOTO MOJISt TOKA 1
32 | TloBropuTENbHO-0600maKIMil ypoKIo TeMe: « MarauTHOE MoJe» 1
33 | KourpoubHas pagora Ne2 « MarHuTHOE 10JIE» 1
11 DIeKTPOAHHAMHKA. DJIEKTPOMATHETH3M 9
34 DJIC B IPOBOIHUKE, IBUKYILEMCS B MATHUTHOM TI0JI€ 1
35 DIIEKTPOMAarHUTHAS UHAYKIHUS 1
36 | Crioco0sl MosTyueH s MHAYKIIMOHHOTO TOKa 1
37 | JlabopaTopuas padora Ne3 «/3yueHune ABICHUS SIEKTPOMATHUTHON WHIYKIIUK 1




Hcnonb3oBaHue 3J€KTPOMarHiTHON MHIYKIWU. | eHepupoBaHue MepeMEHHOTO

38 1
9IIEKTPHYECKOTO TOKA
39 | Ilepenaya 51eKTPOIHEPTHU HA PACCTOSTHUE 1
40 | VerpoiicTo u paborta TpancdopmaTopa 1
41 | HoBropuTebHO-0000IIAIIIMA YPOK TI0 TEME: «DIEKTPOMATHETH3M» 1
42 | KoutpoabHas padota Ne3«DJIeKTpOMAarHETH3IM 1
IV | DaexkTpoaunamuka. Ilenu nmepeMeHHOro TOKa 10
43 | BeKTOpHBIE JMATPaMMBbI JUIsl ONTMCAHKS IEPEMEHHBIX TOKOB U HANPSKEHHIH 1
44 | Pesucrop B I€NH MEPEMEHHOTO TOKA 1
45 KoHieHCaTOp B LIENH IIEPEMEHHOTO TOKA 1
46 | Karymika MHIYKTHBHOCTH B LIEMU MEPEMEHHOTO TOKA 1
47 CB00OOMHBIE TAPMOHUYECKHE JICKTPOMATHUTHBIE KOJICOaHMS B KOJIeOaTEIhHOM 1
KOHTYpE
48 | Pemenue 3ama4 1o Teme: « DIEKTPUUECKUE LEMH TIEPEMEHHOTO TOK» 1
49 KoneOaTenpHbIi KOHTYP B LIEMTH IEPEMEHHOTO TOKa 1
50 | TonynpoBoaHUKOBBIii o, Tpauszuctop 1
51 [ToBTOPHUTETHEHO-0000IIAOIIHIA YPOK IO TeMe: «DIEKTPUUSCKHE TSN 1
TIEPEMEHHOTO TOKa»
52 KonrtpoabHas padora Ned «nekTpryeckue 1eny MepeMEHHOT0 TOKa 1
v DJIeKTPOMAarHuTHoe usjiydenue. U3iryuyenue u npuem 4
3JIEKTPOMArHUTHBIX BOJIH paano- 1 CBU-guana3ona
53 | DneKTpOMarHuTHBIE BOJIHBL. PacnpocTpaHeHue 2IeKTPOMATHUTHEIX BOJIH 1
94 | CuexTp >JI€KTPOMArHUTHBIX BOJIH 1
55 Pajino- u CBU-BOJIHEI B CPEICTBAX CBS3H 1
56 | PagmorenedoHHast CBsA3b, paIHOBEIIAHIE 1
VI DJIeKTPOMarHuTHoe u3iay4yenue. ['eomerpuyeckasi onTHKa 12
57 | lpunnun oiirenca. OTpaxeHne BOJIH 1
58 | Ilpenomienue BOJIH 1
59 | IMoctpoenue n300paKeHHi U X0/1a JyYel PH IPENTOMIEHHH CBETA 1
60 JlabopaTtopHas padora Ned «3mepeHne mokaszaresns MpeIOMIICHUS CTEKIa) 1
61 | Jlucnepcus ceera 1
62 | Jlunzel 1
63 | CoGuparoume nuussl. U300paskenue npeaMera B COOUpAIONIEi IMH3E 1
64 ®dopmysa TOHKOW coOMparomIeil TNH3bI 1
65 PaccenBarornue nuH3b1. M300pakeHue mpeIMera B pacCenBaronIeH JIMH3e 1
66 | ®okycHOE paccTOSIHME U ONTHYECKAs CUJIA CHCTEMBI U3 JBYX JIMH3 1
67 | Pemenue 3ana4 o teme: «I'eoMeTprUECKas ONTUKA» 1
68 | IlpomekyTouHas KOHTPOJIbHAs paboTa 1
VIl | DaexkrpomarnurHoe uzrydyenue. BoaHosast ontuka 8
69 | Unrepdepenuns BosiH 1
70 | Mnrepdepenius cBeTa 1
71 Judpakims cBera 1
72 JlagopaTropHas padora NeS «Habmonenue natepdepermy u nudpaxium 1
CBETA»
73 | JIndpakuuoHHas penieTka 1
74 JlaGopaTopuasi pagora Ne6 «/3MepeHue JIMHBI CBETOBO BOJIHBI C TIOMOIIBIO 1
JIM(GPAKIIMOHHON PEIIETKN
75 [ToBTOpHTETHLHO-0000IIATOIIHIA YPOK 1O TeMe: «I eoMeTprudecKkas 1 BOJTHOBAS 1
OITHKA»
76 KonTtpoabnas pa6ora Ne5 «I'eomerpruyeckast ¥ BOJIHOBAS OMTHKA)
VIl | DaexrpomaruurHoe u3nyyenne. KBanToBasi Teopusi u3jiyueHusi BelecTBa 15
77 TenaoBoe U3NyUCHHE 1




78 | ®orosdderr 1
79 Hccaenoanue siBineHus potodddexra 1
80 | Pemenne 3amau no teme: «Dotoddphexr» 1
81 | KoprycKyisipHO-BOJHOBOM Jyaan3m 1
82 BostHOBBIE CBOICTBA YACTHII 1
83 | Crpoenue atoma 1
84 Teopwust aToMa BOIOpPOIa 1
85 | Ilornomenue u n3ry4eHne cBeTa aTOMOM 1
86 | Pemenue 3a1a4 o teme «II0rIOEHNE M M3ITyYEHHUE CBETA ATOMOM 1
g7 JlaGopaTopHasi padora Ne7 «HaOmoeHue CIUIOIHOTO U JIMHEHYATOro CIIEKTPOB 1
MCITY CKaHUSD)
88 | Jlasepn 1
89 | DrekTpuYEeCKHii TOK B ra3ax U BaKyyMe 1
90 [ToBTOpHTETHLHO-0000IIAOIINIA YPOK IO TeMe: «KBaHTOBas TeOpus 1
DJIEKTPOMATHUTHOTO M3JTy4EHHUS] BEIECTBAY
91 KonrtpoabHas padora Ne6 «KBaHTOBas TeOpHSs JIEKTPOMArHUTHOTO M3ITyYESHHUS 1
BEILECTBAY
IX @Du3KMKa BBICOKMX JHEPIHil M 3JIeMeHThI acTpoduznku. @Pu3nKa aTOMHOr o0 12
sapa
92 | Cocras u pa3mep aTOMHOTO sijipa 1
93 | Dueprus cBsI3M HYKJIOHOB B SpE 1
94 | EcrecTBeHHas paMOaKTHBHOCTD. 3aKOH PaJIMOaKTUBHOTO paciajia 1
95 | Pemenne 3amau 1o TeMe: «3aKOH paJMOAKTHBHOTO Pactaiay 1
96 J1a60p21T0pHaﬂ padora Ne8 «/3ydyeHne B3aMMOACHCTBUS YACTHI] U AACPHBIX 1
peakuuii (mo dororpadusm)»
97 | MckyccTBeHHas paanoakTHBHOCTD 1
98 | Mcnonp3oBaHue HEPruM JeleHus auep. SiepHas SHEpPreTuKa 1
99 | TepmosiepHblii cHHTE3 1
100 | SInepnoe opyxue 1
101 | Buonoruyeckoe aeiCTBHE PAIMOAKTUBHBIX U3JTyYEHUN 1
102 | TToBTOpHTENLHO-0600IIAIINH YPOK 1O TeMe: «DU3UKA aTOMHOTO SIPay 1
103 | KourpoJabHas padora Ne7 «Dusnka aTOMHOTO sIIpa» 1
®u3MKA BLICOKHX HEPTHIl ¥ 3JIEMEHThI aCTPO(UINKHU. DBOJIOIMS
X N 18
Bcesiennoii
104 | Metoap! acTpohH3UUECKHX MCCIIEN0BAHMUMN 1
105 | 3Bésnnoe ne6o. HeGecHble KOOPAMHATHI 1
106 | Bumumoe mBmkenue mianeT u CoiHIA 1
107 | JiBuxenue JIyHbl U 3aTMEHHS 1
108 | 3akons! gBmkenus mianer. KocMuueckue cKopocTu 1
109 | Cospemennbie npeacrasienus 0 CONHEYHOM cucTemMe 1
110 | Cucrema 3emus-Jlyna 1
111 | Inanersl 3eMHO# TpyIIIIbI 1
112 | IlnaHeThI-rUranThl 1
113 | [naneThI-KapIuKn 1
114 | Massie Tena ConHEYHOM CHCTEMBI 1
115 | 3Bé3npl. OCHOBHBIE XapPAaKTEPUCTHKHU 3BE3 N 1
116 | Deomouus 3831 1
117 | BuyTpeHHee cTpoeHHE U UCTOUHUK dHeprun ConHua 1
118 | Knaccudukanus ranaktuk. ['anaktuka MieuHsii myTh 1
119 | Crpykrypa Beenennoii. 3akon Xa66ma 1
120 | MosTopuTensHO-0600mAarIMI YPOK 110 TeMe: « IBoonus Beenennoi» 1




121 | Kontpoabnas padora Ne8 «dsomonus Beenennoii» 1
Xl OGo0maroiee NOBTOPeHHE 15
122 | Mosropenue. Kunemaruka 1
123 | losropenue. Jlunamuka 1
124 | Tlosropenue. JIuHAMUKA IIEPHOMYECKOTO JIBHIKEHHUS] 1
125 | Iosropenue. Cratuka 1
126 | [MosTopenue. 3aKOHBI COXPAHEHHS B MEXAHUKE 1
127 | Mosropenue. PenatuBucrckas MeXaHuKa 1
128 | [Mosropenune. MoneKyIsSspHO-KUHETHYECKAs TEOPHS HAEATBHOTO rasa 1
129 | IMosropenue. 3aKOHBI TEPMOIMHAMUKH 1
130 | [MosTOpenue. DIEKTPOAMHAMEKA 1
131 | [Mosropenue. ['eomeTpuyecKas ONTHKA 1
132 | IMosropenue. BonHoBas ontuka 1
133 | lMosropenue. KpanToBas dusuka 1
134 | MMosropenue. du3uKa aTOMHOTO sSapa 1
135 | MiroroBasi KOHTPOJIbHAS padoTa 1
136 | AHanu3 UTOrOBOM KOHTPOJILHOM PaOOThI 1
Hroro 136




o &~ w DD

6.
rpaduKoii;

7.

8.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Komnerorep — 1;

[TpunTep — 1,

WntepakTuBHas qocka — 1;

IIpoekrop — 1;

VYuusepcanbHas MnTepaktusnas Cucrema — 1;

Crienmanu3upoBaHHOE TporpaMMHOe oOecredyeHue s paboThl C WHKEHEPHOM

Hudposas nadboparopust 11t yuautens — 1;

Hudposas naboparopus A HU3MEPEHUS OCHOBHBIX IApPAMETPOB OKpPYXKarolleH

cpennl — 13;

9.

MoGunbHblii mabopatopubiil kommuieke (MJIK) st yueOHoOM mpakTHueckoil u

MPOEKTHOH JIeATeNbHOCTH 10 (husuke — 1,

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

bapomerp-anepoung — 1,

Be6-kamepa Ha MOJBMKHOM IITaTHBE — 1,

I'urpometp (ncuxpomerp) — 1,

I'py3 Habopuslii 1 kr. — 1 kommL.;

JluHamMoMeTp 1eMOHCTpaIMOHHBIN (1apa) — 1,

KOMITIEKT mocy bl IEMOHCTPAITMOHHOM ¢ TIPHHAIC)KHOCTSIME — 1;
MaHoMeTp XHJIKOCTHON JEMOHCTPAIMOHHBIN — 1;

MeTp neMOHCTpalMOHHBIN — 1,

Hacoc BakyymnsbIit KomoBckoro — 1;

CTOJHUK NOABEMHBIHN — 1;

Habop neMoHCTpaIimoHHbII 10 MEXaHUYECKUM SIBJICHUSIM — 1;
Habop nemoHcTparnmonnslii « MexaHndeckue KoueOaHus ¥ BOJHBD» — 1;
Benepko Apxumena — 1,

Ha6op «MasitHuk Maxkcpemnay — 1;

Hab6op ten paBHOrO 00BeMa — 1;

Ha6op Ten paBHoii Macchl — 1,

[Ipu3ma, HaKJIOHSIOIIASCS C OTBECOM — 1;

Peryar nemoHcTpanuoHHbIi — 1,

Cocynsl coobmmaromuecs — 1;

CrakaH OTJIMBHOU JE€MOHCTPALIMOHHBIN — 1;

[ap ITackans —1;



31. Habop nemoHcTpannoHHbIH «MonekysipHas (pu3nKa u TEeTsIoBbIe IBICHUD» — 1;

32. HaGop neMOHCTpalMOHHBIN IO Ta30BBIM 3aKOHAM — 1,

33. TpyOka st IeMOHCTpAIK KOHBEKIUH B KUIKOCTH — 1;

34. unuHapsl CBUHIIOBBIE CO CTPYyTroMm — 1,

35. lap ¢ xonbmom — 1;

36. ozumerp — 1;

37. KamepToHBI Ha PE30HAHCHBIX SAIMIMKAX — | KOMILL.;

38. Kommuiekt npoBozoB — 1;

39. Maruut nyroodpasHsiid — 1;

40. Marsut noJIoCOBOM IEMOHCTPAIIMOHHBIN (TIapa) — 1;

41. Mamuna snektpodopHas — 1;

42. MasTHHK 3JeKTpocTaTHIecKuil — 1,

43. Habop 1o u3y4eHHI0 MarHUTHOTO oJIst 3emMutd — 1,

44, HaGop neMOHCTPAIIMOHHBIN 1O MOTYNPOBOAHUKAM — 1;

45. Habop neMOHCTpaIMOHHbIH 110 TOCTOSSHHOMY TOKY — 1;

46. Habop neMOHCTpaIMOHHBIH 110 3JIEKTPUUECKOMY TOKY B Bakyyme — 1;

47. HabGop neMOHCTpallMOHHBIN MO JEKTPOAUHAMUKE — 1;

48. HaGopsb! 11 1EMOHCTPAIIMM MAarHUTHBIX MoJiei — 1,

49. HaGop st feMOHCTpAIUH JJICKTPHUECKHUX Mmojei — 1,

50. Tpancdopmarop yueOHsIi; [lanouku creknsHHas u 300HUTOBas — 1,

51. IMpubop Jlenna — 1;

52. CynraH 3JeKTpocTaTHUeCKuid mapa — 1;

53. IlltaruBel H30IUpYONIHE — | KOMILL.;

54. DnexTpoMarHut pa30opHbIi — 1;

55. Habop aeMOHCTpallMOHHBIN MO0 TEOMETPUUECKOM ONTHKE — 1;

56. Habop nemoHcTpannoHHBIN «BomHOBas ontuka» — 1;

57. Cnextpockon IBYXTpyOHBIH — 1,

58. Habop cnexkTpanbHbIX TPyOOK ¢ HCTOUHUKOM NMUTaHuA — 1,

59. Vcranoska st uzydenus porospgexra — 1;

60. Habop nemoHcTpanuoHHbIN «Onpeaenenue moctossaaol [Irankay — 1,

61. Iudposas nabopatopus no ¢pusuke A yuyeHuka — 14,

62. KommiekTs! 11 1a60paTOpHOTO MPAKTUKyMa MO ONTHUKE, MEXaHUKE, MOJICKYJISIPHOM
(busHKe, 0 IEKTPUUYECTBY (C renepaTopom) — 14;

63. DnekTpoHHBIC YUeOHBIC TTOCOOUS s KabuHeTa ¢huzuku — 14,

64. KommekTt yueOHBIX BII€O PHIBMOB — 1,



65. KommiekT moptperoB [uist opopmiieHust kKabuHera — 1;

66. KoMIurekT HarIsgaqHBIX IT0OCOOUH I ITOCTOSHHOI'O UCIIONb30BaHua — 1;

67. KoMmiekT AeMOHCTPallMOHHBIX Y4eOHbIX TabmuI] — 1;

68. KommiekTsl 1abopaTopHoro 000py10BaHUs IO MEXaHUKE, FIEKTPHUECTBY — 28;

69. KomriuiekTsl y4eOHO-METOIMICCKUX MaTEPHAJIOB JIJIS TIeIarora U y9eHuka — 1;

70. Hab6ops! «ConHeunas sueprusi» — 13, «QHeprus Betpa» — 13, «Oueprus Boap» — 13,
«buorommuso» — 13;

71. depmoBble KOHCTPYKIUU U pa3BOAHbIE MOCTHI — 1;

72. YcraHoBKa Ui W3yYCHUS CONPOTHBIICHUS MAaTEPHAJIOB (HANPSOKCHHUS U

nedopmarun) — 1.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OcHoBHas1 y4eOHO-MeTOHYeCKas JIUTepaTypa

1. KacbsiHoB B.A. ®usuka. 11xmacc. YraybneHHslil ypoBeHb: yueOHuk / B. A. KacbsiHOB
— M.: dpoda, 2019.

2. KacesinoB B.A. ®usuka. 11knacc. YrryOlleHHBII YPOBEHb: METOJAMYECKOE mocobue /
B. A. KacesioB — M.: [Ipoda, 2019.

3. KacesanoB B.A., KopoBun B.A. ®usuka. 11 kmacc: Terpaap s 1a00paTOpHBIX paboT /
B. A. Kacesnos, B. A. Koposun — M.: [Ipoda, 2019.

JononHuTeIbLHAA Y4eOHO-METOAUYECKAS IUTEPATYPAa U UCTOUYHUKH

1. Mapon A.E. ®uszuka: aumnaktudeckue mMarepuans! st 11kmacca / A.E. Mapon — M.:
Hpoda, 2018.

2. PeimkeBuu A.Il. COopuuk 3anau no ¢usuxe 10-11 xmaccer / AL PeimkeBuuy — M.:
Hpoda, 2016.

3. KacestHoB B.A., Momeiiko JL.II., Patowne E.3. ®usmka. 10-11 k. : Terpags mis
KOHTPOJIbHBIX paboT. [IpodunsHbIil ypoBeHb.— M.: [Ipoda, 2015.

4. Kupuk JI.A. ®uzuka-11. PazHoypoBHEBBIE CAMOCTOATENbHBIE U KOHTPOJIbHbBIE paOOTHI
/ JI.A. Kupuk — M.: MJIEKCA, 2010.

5. Bonpkenmreitn, B.C. COopauk 3amau mo oOmemy kypcy ¢mukan / B.C.
Bonbkenmreitn. — M.: Hayka, 2018.

6. Ilepensman, .M. 3anumatensHas ¢usuka. Kuura nepsas / .M. Ilepensman. — M.:
Hentprionurpad, 2017.

7. Ilepenpman, .M. 3anumarensHas ¢usuka. Kaura Bropas / S.U. Ilepenpman. — M.:

LenTpnonurpad, 2017.



OcHoBHbie UHTEpHET-pecypcbl

http://www.edu.ru — penepanabublii mopran «Poccuiickoe 00pa3oBaHue»

http://www.school.edu.ru — Poccuiickuit 06111eo0pa3oBaTe/ibHbIN MOPTAT

http://lwww.school-collection.edu.ru — enunast koyIekIms UPPOBBIX 00pa30BATECIBHBIX
pecypcoB

http://www.openclass.ru — Mmetoauueckue peKOMEHIANH 110 Kcrmoib3oBanuu [[OP

http://www.edu.ru — ¢enepanbhsiii mopran «Poccuiickoe o0pazoBanue»

http://www.ed.gov.ru/~ moxkyMeHTBI © MaTepuaibl JaesTenbHOCTH DenepaibHOTO
areHTCcTBa 0 00pa30BaHUIO

http://www.fipi.ru/— ®enepanbHblii KHCTUTYT IIEAArOTHYECKUX U3MEPEHUI

http://school-collection.edu.ru/~ eaunas koekUs UUPPOBBIX 00Pa30BATEIBHBIX
pecypcos (LIOP)

http://fcior.edu.ru/— ®enepanbHblii HIEHTP UHPOPMALTMOHHO-00PA30BATEIBHBIX PECYPCOB
(OLINOP)

http://www.ict.edu.ru/~  HMudpopmanmOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTUH B

o0pa3zoBaHUMn


http://www.edu.ru/
http://www.school.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.fipi.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/

