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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no ¢usrke 6a30BOTO YPOBHSI HAa YPOBHE CpeHETO 00IIero oopa-
30BaHUs pa3paboTaHa HA OCHOBE MOJOXKEHUH U TpeOOBaHUMU K pe3yJbTaTaM OCBOE-
HUSI OCHOBHOM 00Opa3zoBaTenbHOM nporpammsl, npeactaBieHHsix B GI'OC COO, a
Takke ¢ yd4€ToM denepanbHOil padodeil mporpaMMbl BOCTIUTAHUSI M KOHIICTIIUU
npenojaBanus yueOHoro npenMera «Pusnka» B 00pa30BaTEeNIbHBIX OpPraHu3alsax
Poccuiickoit denepannu, pean3yromX OCHOBHbIE 00pa3oBaTeNbHbIE MPOTpaM-
MBI.

Copepxanue mporpaMmbl o (pU3MKE HaAmpaBieHO Ha (GOPMUpPOBAHUE eCTe-
CTBEHHO-HAY4YHOU KapTHHBI MUpa oOyvarouuxcs 10—11 kimaccoB npu o0ydeHUn ux
¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEIBHOCTHOIO MOJXO[A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusiM GPI'OC COO k mianupye-
MBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeAMETHBIM pe3ysibTataM oOydeHHus, a
TaK)K€ YUUTHIBAET HEOOXOAMMOCTDh PeaM3alMU MEXIIPEIMETHBIX CBS3eH (PU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitorcss OCHOBHBIE
e u3ydeHust GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHusl, MIaHUPyeMbIe
pE3yNbTaThl OCBOEHUS Kypca (DM3UKU: JTUYHOCTHBIE, METANpPEIMETHBIE, TIPEIMET-
HbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3nKu Ha 0a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl 10 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHuUs.

®duzrka Kak Hayka 0 HauOosiee OOIIUX 3aKOHAX MPHUPOJIbI, BHICTyNAsl B Kave-
CTBE Y4€OHOIr0 IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3Ha-
HUK 00 okpyxkarorem mupe. IIKompHBIN Kypc QU3NKH — CHCTEMOOOpa3yromui
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JIeKaT B OCHOBE MPOIECCOB U SIBICHUM, U3y4aeMbIX XHUMHEH, Ouonoruei, ¢puzmnde-
ckoit reorpadueit u actpoHoMueid. Mcnonap30BaHne U aKTUBHOE MPUMEHEHHE (u-
3MYECKUX 3HAHUI ONpeeNsieT XapakTep U pa3BUTUE Pa3HOOOPa3HBIX TEXHOJIOTHM
B c(pepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOJTyYEHHUS] HOBBIX MaTepH-
aJoB C 3aJlaHHBIMM CBOWCTBaAMHU U Jpyrux. M3yuenue (pU3UKU BHOCUT OCHOBHOM
BKJIaJ] B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa OOYydaIOIIUXCS, B
dbopMupoBaHNE YMEHHUN MPUMEHSITh HAYYHBIN METO] TTO3HAHUS MPHU BHITIOJHEHUN
UMU y4€OHBIX UCCIIETOBAHMIM.

B ocHOByY kypca Qu3uku J1js ypoBHSI CpeHEro o0iero oopa3oBaHus Moyio-
KEH pAll e, KOTOpble MOXKHO pacCMaTpUBAaTh KaK MPUHLUIBI €0 MOCTPOEHHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEMl Kypc SIBISETCS JIOTMYECKH 3a-
BEpIIEHHBIM, OH COJAEPXKUT MaTepHall U3 BCEX PA3AesoB (PU3UKH, BKIIFOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.



Hoes cenepanuzayuu. B cOOTBETCTBHM C HEl MaTepuan Kypca GU3HKU 00b-
eAMHEH BOKPYT (u3nueckux Teopuid. Beaymum B Kypce siBnsieTcs GOpMHpPOBaHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUHU, BEILIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuzaius npeanojaraeT UCIOIb30BaHUE T'y-
MaHUTapHOrO MOTEHLHUaNa (U3NUECKON HAyKH, OCMBICICHUE CBA3U PA3BUTUA (PU-
3MKH C pa3BUTHEM OOLIECTBA, a TAKXXE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuxnaownoii nanpasirennocmu. Kypc Qu3nKud mpeanojaraetT 3HaAKOM-
CTBO C IIMPOKUM KPYIOM TEXHHUUYECKHX M TEXHOJOTMUYECKHUX MPUTIOKEHUN U3YyUYeH-
HBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peaanu3yeTcsi IOCPEICTBOM BBEJCHUS AJIEMEHTOB COAEP-
KaHUS, TOCBAUIEHHBIX SKOJOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPhIE CBS-
3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJOTHUH, a Takke 00CYXJIeHUs MpoOJIeM paruo-
HAJIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTUUECKON O€30MaCHOCTH.

Crep:KHEBBIMM 3JI€eMEHTaMU Kypca GU3UKU Ha YPOBHE CpeIHEro ooiiero o00-
pa3zoBaHus SBISAIOTCA (uznueckue Teopuu ((HpopMupoBaHHE NPENCTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJICTABIECHUAX O MPUPOJIE, TPAHUIIAX TPUMEHUMO-
CTH TEOPHl, 171 OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jlnst 6a30BOro ypoBHsS Kypca (PM3MKH — ATO HCIIOIB30BaHUE CHCTEMBbI (PpOHTAJIb-
HBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B TPO-
rpamme 1o (pusznke oObEAMHEHBI B OOIIMI CIHCOK YUYCHHUYECKHUX MPAKTHUYCCKUX
paboT.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (dopMHpOBaHUE MHTEpECA U CTPEMJICHHUS 00YyYaroIUXCsl K HAYYHOMY U3Y-
YEHUIO TPUPOJIbL, PA3BUTHE WX MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIOCO0-
HOCTEH;

e pPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMHpOBaHNE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa M3Y4eHHUs OcC-
HOB CTPOCHUS MaTepHu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKHU;

e (opMHpOBaHNE YMEHHH OOBSICHITH SBJICHUS C UCIIOJIb30BaHUEM (pu3mue-
CKHX 3HAHWUU W HAYYHBIX JIOKA3aTEIIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHH.

Joctrxenue 3TUX Lened o0ecreuynBaeTcs pelieHueM CIEeAyUX 3a7ad B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:



e MPUOOPETEHHE CHUCTEMBbI 3HAHUU 00 OOHIMX (PU3MYECKHX 3aKOHOMEPHO-
CTSIX, 3aKOHAX, TCOPUSIX, BKIIOYAs MEXaHHUKY, MOJICKYJISPHYIO (PU3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI acTPOU3UKH;

e (QopMHpOBaHHE YMEHHUI MPUMEHSATHh TEOPETUUCCKUE 3HAHUS sl OOBSICHE-
HUS (PU3NYECKUX SBJICHUN B MPUPOJE U JJIs MIPUHATUS MPAKTUUYECKUX Pe-
IICHUH B IOBCEIHEBHOM KU3HHU;

e OCBOCHHE CIIOCOOOB PEIICHUSI Pa3IMYHBIX 3a]a4 C SIBHO 3aJaHHON (pu3u-
YECKOU MOJIETIbIO, 3aj1a4, MOAPa3yMeBaIOIINX CaAMOCTOATEIIBHOE CO3/1aHue
dbu3nYecKor MOJIeH, aJICKBAaTHOM YCIOBUSAM 3aJ1auu;

e TMOHMMaHUE (UUYECKUX OCHOB W NPHUHIUIIOB JACHCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOATEIPHOTO TUJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX DKCIECPUMEHTOB, aHalvd3a W HHTEpHpeTaruu WHOOpMaINH,
OTIpeIeJICHHsI TOCTOBEPHOCTH MOJTYUYSHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MTPOCKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOM JEATEIHLHOCTH.

Ha n3ydenue ¢usuku (6a30BbIH YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro oopa-

30BaHusl oTBoAUTCA 136 yacoB: B 10 kiacce — 68 yacoB (2 vaca B Henento), B 11
KJjacce — 68 yacoB (2 yaca B HEJENIO).



COILEPKAHUE OBYUEHUA
11 KVIACC

Paznen 4. JaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHUMHAAL UHOYKUUA

[TocTosiHHBIE MarHuThl. B3auMOAEHCTBHUE MOCTOSSHHBIX MArHUTOB. MarsHur-
HOe noJie. Bektop MarHUTHOW MHAYKUUM. [IpUHIMIT Cynepno3uIIMd MarHUTHBIX
nosiei. JInHuM MarHUTHOW MHAYKUMHU. KapTuHa TMHUN MarHUTHOM MHIAYKLIHH I10-
JI MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1nosie IpoBOAHUKA ¢ TOKOM. KapTuHa NUHUNA UHAYKIMU MarHuT-
HOTO TIOJISl INIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHHU-
Ka, KaTylmku ¢ TokoM. OnbIT OpcTena. BzaumoeiicTBre NpOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenia.

SIBrieHNE PNEKTPOMArHUTHOW MHAYKIMH. [I0TOK BEKTOpa MAarHUTHOM MHIYK-
OUU. DJNEKTPOABMKYIAS CHJIA MHAYKUWUH. 3aKOH 3JEKTPOMArHUTHOW HHIYKLIHH
®dapanes.

BuxpeBoe anekTpudeckoe moje. DIeKTPOABKYIIAsA CHIIa UHAYKIUUA B MPO-
BOJHUKE, IBUXKYILEMCS IOCTYNATEJIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTHBHOCTD. SIBIEHHE CaMOMHAYKUMH. DJIEKTPOABMKYIIAS CHUJIA CaMO-
VUHYKIUU.

DHeprusi MAarHUTHOTO TOJIL KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

TexHrnueckne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHECHHUE: MOCTOSHHbBIE Mar-
HUTBI, 3JICKTPOMATrHUTHI, 3JIEKTPOJIBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHLL,
WHIYKLIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO TTOJIS.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelicTBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTbD JJICKTPOABHMXKYILIEH CUJIbI UHIAYKIIMK OT CKOPOCTH U3MEHEHMS
MAarHUTHOTO MOTOKA.



SIBneHne caMOMHAYKIHUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO OIS KATYIIKH C TOKOM.

NccnenoBanne 1eicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHbIE KO1EOAHUA

Konebarenbhas cucrema. CBOOOIHbIE MexaHUYECKUE Kojebanus. ['apMmoHu-
yeckue konedanus. [lepuon, yactora, ammiautya u ¢asa xonedanuid. [TpyKuHHBIHI
MasTHUK. MaTemMaTH4yecKui MasTHUK. YpaBHEHHE TapMOHUYECKUX KOJeOaHMil.
[IpeBpaiienne s3HEeprun Mpu rApMOHUYECKUX KOJIEOAHUIX.

Konebarenbublii koHTYp. CBOOOHBIE 37IE€KTPOMArHUTHBIE KOJIEOAHUS B UE-
aJbHOM KOJIEOATEILHOM KOHTYpE. AHAIOTUS MEXy MEXaHHMYECKUMHU U 3JIEKTPO-
MarHUTHbIMU KoJiebaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHMsI YHEPTrUU B
UeIbHOM K0J1e0aTebHOM KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUsX. BbIHYKEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyX/1€HHbBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

ITepemennbiii Tok. CUHYCOMJANBHBIN MEPEMEHHBIH TOK. MOIIHOCThH Tiepe-
MEHHOI'0 TOKa. AMIUINTYJTHOE U JIEMCTBYIOIIEE 3HAUYCHUE CUJIbl TOKA U HamlpsikKe-
HUS.

Tpanchopmarop. IIponsBoacTBO, mepeaada U MOTPEOSICHUE DIEKTPUICCKON
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YecKkne yCTpOWCTBA M IPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTeIbHON CUCTEMBI (IPYKUHHBIN WA Ma-
TEMAaTHYECKUN MASITHUK).

Hab6monenne 3aTyxaronmx KoiaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHanc npu nmocnenoBaTenbHOM COSIUHEHUH PE3UCTOPA, KaTyIIKH UHAYK-
THUBHOCTH M KOHJIEHCATOPA.

Mojenb JIMHUY 3IEKTPOIIEpeaadu.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi



NccnenoBanue 3aBUCMMOCTH TIEPUOJIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

NccnenoBanne nmepeMEHHOTO TOKA B LIENU W3 MOCIEIOBATEIBHO COEIUHEH-
HBIX KOHJICHCATOPa, KaTYyIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNIHbLE 60TIHbL

MexaHnueckue BOJHBI, ycaoBus pacnpoctpaneHusd. [lepuon. Cxkopocts pac-
MPOCTPAHEHUsI U JJIMHA BOJIHBL. [lomepeuHble U MpojoJibHbIE BOJHBL MHTEpdeE-
peHuus ¥ Audpakiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3NYYEHUS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHo# BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpeoMIICHUE, MoJispu3aius, Audpakius,
unTepdepennus. CKOpoCTh IIEKTPOMArHUTHBIX BOJTH.

[IIxkana »1EKTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TENEBUACHU. Paanonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WH-
CTPYMEHTBI, YJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEAULMHE, paaap, paauo-
NpUEMHHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHst ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBA3U IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW W 4Ya-
CTOTOH KOJIEOaHUH.

HccienoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPa)K€HUE, IpeaoMmIie-
HUE, oJisipu3anus, nudpakius, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmMonnHENHOE pacpOCTpaHEHUE CBETA B OJIHO-
ponHoii cpene. JIyd cBera. ToueyHbIid ICTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbBI OTpakeHUs cBeTa. [locTpoeHne m3o0OpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa mOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. ClioxHbIN cocTaB 6enoro ceera. L[BeT.



Coluparoiue 1 pacceuBaroniye JTuH3bl. ToHkas nuH3a. DOKyCcHOE paccTos-
HUE€ U ONTHUYECKas cuja TOHKOM nuH3bl. [locTpoeHue mzoOpaxkeHuit B codbuparo-
IIMX U paccenBaroMX JuH3ax. @opMysia TOHKOW JUMH3bI. Y BEJIMYECHUE, JaBAEMOE
JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

Bonnosas onrtuka. Mnrepdepenus ceera. KorepeHTHble HCTOYHUKHU. Y CIIO-
BUsI HAOJIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(HEPEHIIMOHHOW KapTUHE OT
NBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa ceera. Judpakunonnas pemeérka. YcioBue HaOMIOICHUS TIaB-
HBIX MAaKCUMYMOB MPH MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO
PELIETKY.

[Momapusauus ceera.

TexHu4eckne ycTporCTBa M MPAKTUUECKOE MPUMEHEHHE: OYKH, Jyma, GoTo-
amnmapar, NPOEKIMOHHBIN amnmapaTt, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
nudpakImoHHas peneéTka, MmoaspouI.

Jlemoncmpayuu

[IpssMonMHEHHOE pacnpoCTpaHEHHUE, OTPAKEHHUE U IMpenomiieHue ceera. On-
TUYECKUE TTPUOOPHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moelb CBETOBOA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOoa.

Ha6monenne naTepdepeHinm cBera.

HaGmonenune nudpakiuum cBera.

Hab6mronenune nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Ha6monenne nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeNMAJBHON TEOPUU OTHOCUTEIBHOCTH
['paHuIbl MPUMEHUMOCTH KJIACCHUYECKOW MexaHHWKW. [locTynaTel crenuanb-
HOW T€OPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETA B BaKYy-
yMe€, IPUHIUI OTHOCUTEIbHOCTH DUHIITEHA.
OTHOCHUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAILCHUE
JUJTAHBI.
DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs13b MaccChl C JHEPrUel U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOSI.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBsi3u sHEPTUM (HOTOHA C €r0 YACTOTOU. DHEprus
U UMITyJIbC (OTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoadpdexra. YpaBHenue DiHmTeriHa 11t pororddexra. «KpacHas rpanuiia
dboTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICUCTBHUE CBETA.

TexHuveckne ycTpoHCTBa M MpaKTHUYECKOe NMpuMeHeHue: GorornemMeHt, ¢o-
TOJATYUK, COTHEUHAS OaTapesi, CBETOIUOI.

Llemoncmpayuu

®dotor(deKT Ha YyCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTHII.
[Tnanerapuas monens atoma. [loctynatel bopa. M3nydenne u nornomienue Gorto-
HOB TP MEPEXOE aTOMa C OJJHOI'O YPOBHS SHEPIUM Ha Apyroi. Buasl criekTpos.
CnexTp ypoBHEU 3HEpruu atoMa BOJI0pO/ia.

BosnnoBbie cBoiicTBa yacTtull. Bonubl ne bpoiis. KopnyckysipHO-BOITHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuueckue YCTpPOWCTBA M MNPAKTHYECKOE INPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOMN ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

HalGntonenue nuHevyaToro cnekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JI0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus siapa. OTKpbITHE pa-
nuoakTuBHOCTH. OnbIThl Pesepdopia no onpeneseHnto coctaBa paJiuo0akKTUBHOTO



u3nydenus. CoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BiausiHue pagnoakTHBHO-
CTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknonHas monens sapa IeiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacnan. OJEKTpOHHBIA M TMO3UTPOHHBIM OeTa-pacman. I'amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 A1€p.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpobiieMbl M MEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTrETUKHU.

DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoeHCcTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MU pa.

TexHu4eckne yCcTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YacTHIL (II0 TOTOBBIM (oTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPUZUKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nnoro nHeb6a. Co3Besnus, spKue 3BE3/bI, TUIAHETHI, UX BUIIUMOE JIBH-
YKECHHUE.

CosniHeuHasi cucTeMa.

Connne. ConHeyHas akTUBHOCTb. Mictounuk sHeprun CoJiHIa U 3BE371. 3BE3-
JIbI, ©X OCHOBHBIC XapaKTEPUCTHKH. J[Marpamma «CHeKTpajibHbId KJIacC — CBETH-
MOCTB». 3BE3/Ibl TJIABHOW IOCJEIOBATEILHOCTH. 3aBUCHMOCTh «Macca — CBETH-
MOCTB» JUISI 3BE3]1 TJIABHOM IOCJIEA0BATEIbHOCTH. BHYTpEeHHEE CTpOeHUE 3BE3.
CoBpeMeHHBIE MPEACTABICHUA O MPOUCXOXKICHUU U dBoJifonuu CoJHIIA U 3BE3.
DTamnbl )KU3HU 3BE3.

Muineunsiii [1yte — Hama "anaktuka. [lonoxenue u nBuxenune Comnnia B [ a-
nakTuke. Tumel TaakTuk. PaguoranakTuku U kBazapbl. YEpHbIE ABIPHI B s/Ipax ra-
JIAKTHK.

Bcenennas. Pacimmupenue Beenennoi. 3akon Xa061a. Paz0beranue rajakTuk.
Teopus bosbimoro B3peiBa. PenukToBOE M3MydeHHE.

MacmrabHas ctpyktrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vuenuueckue nabnrooenus



HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH I ONpeIeTICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BIL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NOBTOPEHUE

Ponb ¢pu3uky 1 acTpOHOMUHU B SKOHOMHYECKOW, TEXHOJIOTMUYECKOU, COLUATb-
HOM M 3THYECKON cepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU U acTpO-
HOMHUH B COBPEMEHHOW Hay4yHOH KapTHHE MUpa, poib (pusnyeckoi Teopun B Gop-
MHUPOBAHUM TPEJCTaBICHUN O (PU3MYECKON KapTUHE MUpPA, MECTO (U3HUECKOU
KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYyUHbIX MpECTaBie-
HUU O IPUPOE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocyuiecTBIsIETCS C
y4€TOM COJIepKaTeNIbHBIX MEXKIPEIMETHBIX CBsI3el ¢ KypcaMu MaTeMaTukH, Ouo-
JIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOTO
NO3HAHUS: SABJIICHHUE, HAYYHBIH (QakT, runoresa, pusnveckas BeIMIMHa, 3aKOH, TE€O-
pusi, HAOJIIO/IEHNE, SKCTIEPUMEHT, MOJICIMPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pellieHre CUCTEMbl YpaBHEHHM, TPUTOHOMETpHUECKHe (YHK-
LU CUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOXK-
J€CTBO, BEKTOPBI U UX MPOEKIUHA HA OCH KOOPJIHUHAT, CIIO)KEHUE BEKTOPOB, IIPOU3-
BOJIHBIC DJIEMEHTAPHBIX (QYHKIUMA, TPU3HAKH MMOA00US TPEYTOJIbHUKOB, ONpeIese-
HUE TUIOIIAIH TUIOCKUX uryp u oobpéma Te.

buonozus: >nekrpuyeckue SBICHUS B KUBOW MpUpOJE, KoneOaTeabHbIe IBU-
YKEHUS B )KMBOW IPUPOJIC, ONTUUECKUE SABIICHUA B )KMBOW NMPHUPOJIE, NECHUCTBUE pa-
VALY HA )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKask CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00pa30BaHUsl KPUCTAUIMYECKONW PEIIETKH, CHEKTPaJbHBIA aHa-
3.

l'eocpagpua: MarHUTHBIE TOdIOCAa 3€MJIM, 3aJ€KH MarHUTHBIX pyd, (oTo-
ChEMKA 3€MHOUM OBEPXHOCTH, MPEACKAZAHUE 3EMIIETPSACCHUN.

Texnonozua: TAHUM DIIEKTPONEPENAY, T€HEPATOP MEPEMEHHOIO TOKA, HJIEK-
TPOJBUIATENb, MHAYKIIMOHHAS 11€Yb, paJlap, PAAUONPUEMHUK, TEJIIEBU30D, aHTEHHA,
tenedon, CBU-nieub, MpOSKIIMOHHBIM arapar, BOJOKOHHAS OINTHKA, COJTHCYHAS
Oatapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO mpeameTa «DPu3nKa» Ha ypOBHE CpeIHETo o0Iero oo-
pazoBaHusi (06a30BbI ypOBEHB) JODKHO OOECHEUYUTh JOCTHIKEHHE CIIETYIONNUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YyAbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay J0KHBI
OTpa)kaThb TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS C(HOp-
MHUPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTa-
IIUH, TIO3UTUBHBIX BHYTPEHHHUX YOEXKJICHUH, COOTBETCTBYIOUIUX TPaJIUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHE >KU3HEHHOT'O OMbITa U OMBITA
NEATEIBHOCTH B MPOILIECCE Pealii3allii OCHOBHBIX HAMPaBJICHUN BOCIUTATEIHHOU
NEATEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEUECKUX T'YMAHUCTHUECKUX U JIEMO-
KpaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIBbHBIMU HHCTUTYTAMH B COOTBETCTBHUU C
X QyHKIMSIMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh POCCHHCKON TPaKIaHCKOW HJICHTHYHOCTH, TMATPHUOTH3-
Ma;

LIEHHOCTHOE OTHOILIEHUE K TOCYJIAPCTBEHHBIM CUMBOJIaM, JTOCTHKEHHSIM POC-
CUHCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSCh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHUCJIC B
NESTENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHPOBAHHOCTH IKOJIOTMUYECKON KYIbTYpbl, OCO3HAHHE II100aJbHOrO Xa-
pakTepa 3KOJIOTHUECKHUX MPo0em;

IJIAHUPOBAHUE M OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEZC HA OCHOBE
3HAHMS 11eJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacHIMpeHre OMbITa AESITEbHOCTH 3KOJOTMUECKOW HAIpaBICHHOCTH Ha OC-
HOBE UMEIONINXCS 3HAHUHN 10 (PU3HUKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKU;

OCO3HAHUE IIEHHOCTU HAyYHOW AESTEIbHOCTH, TOTOBHOCThH B MPOLECCE U3Y-
yeHUs] (PU3UKU OCYIIECTBIISITH MPOEKTHYIO U HCCIEAOBATEIbCKYIO JEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble JJoruuyecKkue JelcTBUA:
CaMOCTOSITEILHO (DOPMYIMPOBATh U AKTYyaJU3HPOBAThH MPoOJeMy, paccMar-
pUBATh €€ BCECTOPOHHE;
ONPEICIIATh LENN JIEATEIBHOCTH, 3aJaBaTh NMapaMeTpbl U KPUTEPUH UX J10-
CTHIKCHMUS;
BBISIBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B paccMaTpUBaeMbIX (hu3nuye-
CKUX SIBJICHUSX;
pa3pabaTeIBaTh IIaH pPEHICHHS MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHHUPOBATH U BBIMOJHATH pab0Ty B YCIOBUAX PEaIbHOTO, BUPTYaJbHO-
ro 1 KOMOMHHUPOBAHHOTO B3aMMOJCHCTBUSI;
pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBaTe/IbCKHe J1elCTBHA .
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMH MTOHATHSAMH U MeTOaMu ¢ u-
3U4ECKON HAYKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATETHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BJIaJIETh BHJAMU JIEATEIHHOCTH MO TOJYYEHHUI0O HOBOTO 3HAHWSI, €r0 MHTEP-
npeTanuu, Ipeodpa3oBaHUI0 U MPUMEHEHHUIO B PAa3IUYHBIX YUCOHBIX CHUTYAIUX, B
TOM YHMCJIE TIPU CO3[IJaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (HU3HKHU;

BBISIBIIATh IPUYMHHO-CJICICTBEHHBIC CBS3M W aKTyalU3UpOBATh 3aj]ady, BBI-
JBUTATh TUIIOTE3y €€ pelIeHus], HaXOJAUTh apTyMEHTHI JJIsl J10Ka3aTelIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAJIM3UPOBATH MOJMYUYEHHBIC B XOJI€ PEIICHHS 3aJ]a4H Pe3yIbTaThl, KpUTHUE-
CKH OIEHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX yCIIOBHU-
AX;

CTaBUTh W (POPMYIHUPOBATH COOCTBCHHBIC 3aJadl B 00pa3oBaTEIbHOU Jesi-
TEJILHOCTH, B TOM YHCJIC TIPH U3YYCHHUH (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

YMETbh MEPEHOCUTh 3HAHUS MO (PU3MKE B MPAKTHUECKYIO 00JACTh >KU3HEE -
TEJIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJy4YeHUs MH(OpMauu (HU3MYECKOrO COAECpKaHUS U3
MCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOUCK, aHaJU3, CHU-
CTEMATU3aLMI0 U UHTEPIpPETALUI0O HHPOPMALUU Pa3IUYHbIX BUJOB U GOpPM Mpej-
CTaBJICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJIb30BaTh CPEACTBA HHPOPMALIMOHHBIX M1 KOMMYHHUKAITUOHHBIX TEXHOIO-
I'Mil B pelIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX MU OPraHMU3ALIMOHHBIX 33]1a4 C
coOoieHneM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TMTHEHBI, pe-
cypcocOepexeHHsl, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HHGPOPMAIMOHHON Oe€3-
OTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COACPKAHUSI B PA3NIUUYHBIX (popmarax ¢ yué-
TOM Ha3HaueHHs WHGPOPMAIMU U IIEJIEBOM ayAUTOPUHU, BHIOMpAs ONTHUMAJbHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYILIECTBIISITh OOIIEHUE HA YpOKaX (U3UKH U BO BHE-YPOUHOU JIESITEIbHO-
CTH;



pacmo3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYalluid M CMATYATh KOH(INK-
THI;

pa3BEPHYTO U JIOTMYHO HW3JIAaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

NOHMMATh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaTbHOM
paboThI;

BBIOMPATh TEMATHKy U METOABl COBMECTHBIX JCUCTBUN C YUETOM OOIIMX WH-
TEpECOB U BO3MOXKHOCTEH Ka)KJI0T0 WieHa KOJIEKTUBA,;

NPUHUMATH IeJTH COBMECTHOM NIEeATEIBHOCTH, OPTraHN30BBIBATh U KOOPAUHHU-
pOBaTh ACHCTBHS MO €€ JTOCTHIKEHUIO: COCTABISTH TUIAH JCUCTBUMA, pacTIpeieisiTh
POJH ¢ YIETOM MHEHUN YYACTHUKOB, 00CYKAAaTh Pe3yabTaThl COBMECTHON paOOTHI;

OILICHWBATh KAa4€CTBO CBOETO BKJA/Ja M KaXKIOT0 YYaCTHHKA KOMaHMABI B 00-
AN pe3yabTaT MO pa3pad0TaHHBIM KPUTEPHSIM;

npejyIaraTh HOBBIE MPOEKTHI, OIICHWBATh MJICU C MO3UIIMU HOBU3HBI, OPUTH-
HAJIbHOCTH, TTPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATErUIECKOe MOBEJCHUE B PAa3IMYHBIX CUTYa-
IISIX, IPOSIBIISITH TBOPYECTBO M BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryiasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JEATEILHOCTh B 00JIACTU
(GU3UKH U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COO-
CTBEHHBbIC 33/1a4H;

CaMOCTOSITEJIbHO COCTABIISITh IUIAH PEUIEHUS PACYETHBIX U KAYECTBEHHBIX 3a-
71a4, TUIaH BBITOJIHEHUS MPAKTUYECKON paboThl ¢ YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceOsl OTBET-
CTBEHHOCTbD 324 PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IPYAUINH B 001acTH HU3H-
KU, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJICTh HAaBbIKAMU MO3HABATEIbHON pediekcun Kak OCO3HAHUSI COBEpIlae-
MBIX JEUCTBUUA U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

WCIIOJIB30BaTh MPUEMBI peiIeKCUU I OLIEHKU CUTYyalluu, BIOOpa BEPHOTO
peLICHUS;



yYMETh OLICHHBATh PUCKU M CBOCBPEMEHHO NMPUHUMATH PEUICHUS MO UX CHU-
YKCHHUIO;

NPUHUMATh MOTHUBBI U APTyMEHTHI JIPYTMX MPU aHAIW3E€ pPE3yJIbTATOB AEs-
TEILHOCTH,

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI U apryMEHThI JPYTUX MPU aHAJIU3E PEe3yJIbTATOB JACs-
TEILHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nocTukeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBI
no (usuke A ypOBHS CPEIHEro OoO0IIero oopa3oBaHusl y OOy4aroUuxcs COBEp-
IICHCTBYETCS HSMOIMOHAIBHBIM WHTEJJIEKT, Mpearoiaratonui cGopMupoBaH-
HOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs PA3BUTHS COOCTBEHHOM AMOIMOHAIBLHON Chephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH OT-
BETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aalTUPOBATHCS K IMOITMOHA b-
HBIM U3MEHEHHUSM U TPOSBIISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh UCXO/ISI U3 CBOUX BO3-
MOYKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JPYTUX, YYUTBIBaTh €0 IMPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYB-
CTBHIO U COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 11 kiacce mpeameTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO GU3UKU B (POPMUPOBAHHUH CO-
BPEMEHHOW HaYYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHO-
JIOTHH, B MPAKTUYCCKOU JIESITCIBPHOCTH JIFOACH, IICIOCTHOCTh U €IUHCTBO (Pu3HUe-
CKOM KapTUHBI MUPA;

YUHUTHIBATh TPAHULIBI IPUMEHEHUSI U3YUYCHHBIX (PU3UUYECKUX MOJIEIICH: Touey-
HBIW JJICKTPUYECKHUM 3apsifl, JIyd CBETa, TOYEYHBbIM UCTOYHUK CBETA, SiACpHAsl MO-
Jieb aToMa, HyKJIOHHasi MOJIEJIb aTOMHOTO si/ipa IPU pellieHnn (PU3NYECKUX 3a/1ady;

pacro3HaBaTh (pu3znueckue sABiIeHUsl (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHN U KBAHTOBOM (DU3UKH: dIEKTpUUECKas MTPOBOJAUMOCTD,



TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aWMOJICHCTBUE
MarHuTOB, 2JIEKTPOMArHUTHAsE UHAYKIMS, A€HCTBUE MArHUTHOIO TOJIS Ha MPOBO/I-
HUK C TOKOM U JBIKYIIUMUCS 3apsijl, JIEKTPOMArHUTHBIC KOJIEOAHHUsSI W BOJIHBI,
MPSIMOJIMHEHHOE PacIpoOCTpaHEHUE CBETA, OTpa)KE€HUE, MPEeIoMIICHHE, UHTepde-
peHnus, nudpakius U NoJsIpU3alus CBETa, TUCTIEPCHsl CBETa, (POTOITEKTPUIECKUM
ahdekt (boTodddexT), cBeTOBOE NaBieHUE, BOZHUKHOBEHHE JTUHEMYATOrO CIEK-
Tpa aToMa BOJOPO/a, €CTECTBEHHAs] U UCKYCCTBEHHAs pPaIU0AKTUBHOCTD;

OMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MArHUTHEHIE,
ONTUYECKUE, MIEKTPUUYECKYIO MPOBOJUMOCTh PA3JIMUHBIX CPEJl) U JIECKTPOMAarHuT-
HBIC SBJICHUS (MPOLIECCHI), UCTIONB3YS (PU3UYECKUE BEJIUUUHBL: AICKTPUUECKUH 3a-
psl, cWiIa TOKa, JJIEKTPUUECKOE HaIMpPsHKEHHUE, DJIEKTPUYECKOE COMPOTUBJICHUE,
Pa3HOCTh TMOTEHIIUAJIOB, DJIEKTPOJBHXKYIAsl cujia, paboTa TOKAa, WHIYKIMS Mar-
HUTHOTO MOJIs, criia Amnepa, cuna JlopeHina, HHAYKTUBHOCTh KaTYIIIKH, YHEPTUS
AIEKTPUUYECKOTr0 ¥ MAarHUTHOTO TOJIEH, MEPHOJl U YacToTa KojebaHul B KojeOa-
TEJILHOM KOHTYpE, 3apsj M CHJIa TOKa B MPOIECCe TapMOHUYECKUX dJIEKTpOMar-
HUTHBIX KOJieOaHu#, (POKYCHOE PacCTOSTHUE U ONTUYECKas CUJjia JIMH3BI, PU OIHU-
CaHUU TPABWIBHO TPAKTOBATh (PU3MUYECKUIN CMBICI HCIOJIb3YEMBIX BEITUYHH, HX
0003HaUYEHUsI U €IMHUIIBI, YKa3bIBaTh (HOPMYJIIbI, CBSI3BIBAIOIINE JTAHHYIO (pr3nye-
CKYIO BEJTMYUHY C IPYTUMU BETUUHMHAMU;

ONKCHIBATh M3YUYCHHBIC KBAHTOBBIE SIBICHHS U MPOIECCHI, UCTIONB3Ys (U3H-
YECKHE BEJIMUYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa
CBETa, SHEPTUSI U UMIMYJIbC (POTOHA, MEPUOJ TMONypaclaaa, YIHEPrusi CBSI3H aTOM-
HBIX sIJIep, MPU OMKMCAHUU TPABHIBHO TPAKTOBATHh (DU3UUECKUN CMBICT UCTIONb3Ye-
MBIX BEJIMYMH, UX 0003HAYEHUS U €IMHHUIIBI, YKA3bIBATh (POPMYJIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIUYHMHY C IPYTMMU BEIMYMHAMU, BBHIYHCIATH 3HAYCHHUE
(br3UYeCKOl BEIMUNHEIL;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalIeIbHOTO
COEIMHEHUS MMPOBOJHUKOB, 3aK0H JIxoyis—JIeHna, 3aK0H 3JIEKTpPOMAarHUTHOW WH-
OYKUWUH, 3aKOH MPSIMOJIMHEHHOIO pPACHPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHWEe DifHmTelHa nis (horodddekra,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUsI MMIYJIbCa, 3aKOH COXpPAaHEHUs
AIEKTPUUYECKOr0 3apsifia, 3aKOH COXpPAHEHHUSI MacCOBOI0 4YKCIa, MOCTYJIaThl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaa, Mpy 3TOM pas3ndaTh CIOBECHYIO (DOPMYITUPOBKY
3aKO0HA, €ro MaTeMaTU4YeCKOEe BhIpaKEHUE U YCIIOBUS (TpaHULIbI, 00JACTH) IpUMe-
HUMOCTU;

OMpENENATh HAMPABIEHUE BEKTOPA UHIYKIIMM MarHUTHOTO TMOJISI TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHna;



CTPOUTH U OMUCHIBATH U300pakeHUe, CO3/1aBaeMO€e TIIOCKUM 3€pKajioM, TOH-
KO JIMH30M;

BBITIOJIHSITh SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3MYECKUX SBJICHUN U MPO-
IIECCOB C UCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH: MpU 3TOM (OpMYy-
JUpOBaTh NMpoOIeMy/3a1ady U TUIIOTE3Y Y4eOHOro dKCIepUMeHTa, cCoOupaTh ycra-
HOBKY W3 MPEJIOKEHHOTO O0OpY/IOBaHMS, MPOBOJAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, MPU
ATOM BBIOMPATh ONTHUMAJIBHBIN CITIOCOO U3MEPEHHS U UCTIOIb30BaTh U3BECTHBIC Me-
TOJIbI OIIEHKH TOTPEITHOCTEN U3MEPEHU;

UCCJIEJIOBATh 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH C HCIOJIb30BAaHUEM IMpSi-
MBIX U3MEPEHUM: TIPU DTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3yjIbTa-
Thl TIOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIIMUUH B BUJIC TAOJUIl U IpadUKOB,
JienaTh BBIBOIBI 110 PE3yJIbTaTaM MCCIICI0BAHUS;

co0Jiro1aTh MpaBmwia 0€30MacHOro Tpyjaa MpU MPOBEJACHUU UCCIICAOBAHUN B
paMKax y4eOHOro IKCIepUMEHTa, YIeOHO-UCCIIeA0BATEIbCKOW M MTPOCKTHOMN Jes-
TEJIBHOCTU C MCTOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTopHOro 000-
pyZOBaHUS;

pemaTth pacu€THbIE 3a/1ayil C SIBHO 33JJaHHOM (hU3MUECKON MOJIENbIO, UCTIONb-
3ysl pU3NUECKre 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1aud BHIOU-
paTh GU3MYECKYI0 MOJIEIb, BBIACIATh (PU3HMUECKHE BEIUYMHBI U (POPMYIIbI, HEOO-
XOJIUMbIE JJIsI €€ pEeLleHUs], TPOBOAUTh PACU€Thl U OLIEHUBATH PEAJIBLHOCTH MOJY-
YEeHHOT0 3HAYCHUS (PU3MUECKOM BEINYUHBI,

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXKIACHUHN C OMOpPON HAa U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (Hu-
3UYECKUE SABICHUS;

UCIIOJIb30BaTh MPU PEHICHUW y4eOHBIX 3aJa4 COBPEMEHHBbIE MH(MOPMAIMOH-
HbI€ TEXHOJOTHUH ISl IOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIIPETALIUY U TIPEACTaBIIE-
HUsL y4eOHON W HAYyYHO-TIOMYJSIPHOM MH(POPMAIMH, TOTYYCHHOW M3 Pa3IuIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MMOTy4aeMyI0 HH()OPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIINH, NPUOOPOB M TEXHHUYECKHUX
YCTPOKUCTB, pa3inydaTh yCIOBUS WX 0€30MMaCHOTO MCIOJIH30BAHUS B TTOBCEIHEBHOM
KU3HMU;

IPUBOUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEX-
HUKU U TEXHOJIOTHI;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyNIE C BHIMOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJICH, MIaHu-
poBaTh pabOTy TPYIIIbI, pallMOHATILHO paclpeessTh 00s3aHHOCTH U TUIAHUPOBATh
NEATENbHOCTh B HECTAHJIAPTHBIX CUTYAIUAX, aJICKBATHO OLICHUBAThH BKJIAJ KaXKIO-
r0 U3 YYaCTHUKOB IPYMIIbI B PEIICHHE pacCMaTPUBAEMON MPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paznea 1. 9JIEKTPOJANHAMUKA
11 MaruauTHO€ 1oJie. DJIEeKTPOMArHUTHAS 11 1 3 bubmuotexa [JOK
' WHTYKIAS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHWYeCcKHEe U 3JIEKTPOMArHUTHbBIE 9 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4ecKue U JIEKTPOMArHuTHHIC 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onritka 10 3 https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OcCHOBBI cieUanbHON TEOPUHU 4 1 bubnunoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOU ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m. eds00.ru/7f41ca7c
bubmmoreka [{OK
4. A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fé‘;g r(alsf41097c
Hroro no pazneny 7
Pazaen 6. OGOBILIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 E;fg;ﬁf;;gﬁﬁ £11c07c
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoThl padoTsbI
pecypchl
[TocTostHHBIE MArHUTHI U UX B3aUMO-
1 nercteue. MarautHoe noJie. Bexrop 1 ) bubmuorexa [JOK
. HeIens
MarHuTHOM MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ T0JIe TPOBOTHUKA C TO-
2 koM. OmeIT Dpcrena. BzanmoneicTeue 1 2 "Hemens bubmorexa LOK
’ P i https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 2 Henenst bubmuorexa [JOK
MAarHUTHOTO TOJISl KATYHIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO MOJI HA MPO- 3 Hezenst
BOJHUK ¢ TokOM. Cunia Amnepa. Jla-
4 O6opartopHas pabdorta «lccinenoBanue 1 1 bubmmorexa [TOK
P P P a https://m.edsoo.ru/ff0c9acO
JEMCTBHS MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JleiicTBre MarHUTHOTO TIOJISL HA JIBU- 3 menens
5 xK csl 3apsbKeHHYHo yactuny. Cu 1 Bu6mmorexa LIOK
YHYIo P y 1y https://m.edsoo.ru/ff0c9df4
na Jlopenna. Pabora cumsl Jlopenna
DOnexTpoMarHuTHast UHAYKus. [ToTok 4 uenenst
5 BEKTOpa MarHUTHOW nHAykuuu. J/1C 1
WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Dapanes



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

JlaboparopHnas padota «Mccnenopa-
HHUC SIBJICHUA BHGKTPOMaFHI/ITHOﬁ HH-

JIYKLI

4 »enens

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHAyKTUBHOCTSD. fIBIEHHE CAMOMH-
nykiuu. DJ1C caMouHIyKIIMU. DHEP-
T'Usl MArHUTHOTO TIOJISL KaTYIIKHU C TO-
KOM. DJIEKTPOMAarHuTHOE I10JIe

5 Henens

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckune ycTpoucTBa U UX MPH-
MEHEHME: TIOCTOSHHBIEC MAarHUTBHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs [1eYb

5 menens

10

O6o0matromuii ypok «MarHuTHoe 1mo-
ne. DIEKTPOMAarHUTHAS HHTYKIIHSD)

6 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padota o teme «Mar-
HUTHOE I0JIe. DIEKTPOMAarHuTHas
WHTYKIIHS

6 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo00Oo0gHBIE MEXaHUYECKHUE KOJIE0a-
HUs. ['apMOHHUYECKUE KOJICOaHHUS.
YpaBHEHHE TapMOHHYECKHX KoJieOa-
Huii. [IpeBpalieHne SHEPrUu

7 "Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabGopaTtopHnas pabora «lccnenoa-
HUE 3aBUCHMOCTH IMEePHOJa MaIIbIX KO-
nebaHuii Tpy3a Ha HUTU OT JUIMHBI HU-
TH ¥ MaccChl Tpy3a»

7 "Henens

14

Koneb6arenbHblit kouTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHHs B Ue-
aJIbHOM KO0JIe0aTeIbHOM KOHTYpE.
AHanorust MeX1y MEXaHHYeCKUMU U

8 Henmensa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820
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QJICKTPOMArHUTHBIMU KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akoH coxpaHe-
HUS SHEPTUM B UJICAIBHOM KoJieha-
TCJIBHOM KOHTYPC

8 Henens

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue 0 3aTyXaroONINX KOJIe-
0aHusX. BeiHyX/1IeHHbIE MEXaHUYe-
ckue konebanus. Pezonanc.
BI)IH}DK)ICHHI)I@ BJICKTpOMaFHI/ITHI)IC
KoJieOanus

9 Henens

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CHHYCOUJAIbHBIN
MepeMeHHbINA TOK. MOIIHOCTH nepe-
MEHHOTO TOKa. AMIUIUTYIHOE U
JNEUCTBYIONIEEC 3HAYECHNE CUIIBI TOKA U
HaIPSHKCHAS

9 Henens

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop. [IpousBoactso, me-
penaya v moTpeliIeHne MeKTprude-
CKOM 3HEPrUum

10 "enens

19

YCTpolCTBO M MPAKTUYECKOE TTPUMeE-
HEHUE JIEKTPUUECKOT0 3BOHKA, TeHe-
paTopa nmepeMeHHOro TOKa, TNHUI
aNeKTponepeaay

10 menens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TTPU TTPOU3BO/I-
cTBe AneKkTpo3Heprun. KynpTypa uc-
MOJIb30BAHMS JIEKTPOIHEPTHUH B T10-
BCEJIHEBHOM XKU3HU

11 uenens

21

MexaHn4YeCcKUe BOJIHBI, yCIOBUS pac-
npoctpanenus. [lepuon. CxkopocTs
pacnpoCTpaHEHuUs U AJIMHA BOJIHBI.
ITonepeuynsie ¥ MPOIOIBHBIE BOJIHBI

11 wenens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cca54
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3Byk. CkopocTh 3ByKa. I poMKOCTh

12 nenens

bubmuoreka [JOK

22
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX 12 nenens
23 cBoiicTBa U ckopocTh. LlIkana bubmorexa LHOK
p ' https://m.edsoo.ru/ff0ccfe0
AIEKTPOMATrHUTHBIX BOJIH
[IpuHIHAIIBEI paIUOCBA3U U TEIIEBUIC- 13 nenens
24 Hus. Pa3Butue cpescTB CBA3HU.
Pagnonokanus
KonTponshas paborta «Konebanus u 13 nenenst bubnuoreka [IOK
25
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoCTpaHEHHE 14 nwenens
26 CBpeTa B OJIHOPO Hl:)ﬁ cpe epToqequﬁ bubmmorexa [IOK
AHOPOA peae. https://m.edsoo.ru/ff0cd350
HUCTOYHHMK cBeTa. JIyd cBeTa
OTtpakeHue cBeta. 3aKOHBI OTPAKCHUS 14 nenens
27 cgeta. [loctpoenue nzoOpakeHuit B bubmorexa IOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHoe BHYT- 15 nenens
28 eHHee oTpaxkenue. [IpeneapHbIil yroJ Eubmaorexa HOK
P P P - https://m.edsoo.ru/ff0cd7{6
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS
29 JlaGopaTtopHas paborta «3mepeHue 15 uenens bubnnoreka [JOK
MOoKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue n3oopakeHuii B 16 nenens
30 nun3e. opmyna TOHKOM JIMH3BL. YBE bubmmorexa [JOK
+ OPMY ) https://m.edsoo.ru/ffOcddle
JTUYECHUE JTHH3BI
31 JlaGopatopHas pabota «Mccnenosa- 16 nenens
HUE CBOMCTB M300pakeHUH B TMH3aX»
32 Jucnepcus cera. CoxXHbIA COCTaB 17 nenens

6enoro ceeta. L{ger. JlaboparopHas



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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pabota «Habmonenue aucnepcuu

CBETa»
33 Nurepdepentus ceera. Judpakirust 17 nenenst bubmmorexa [IOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [MTonepeyHOCTh CBETOBBIX BOJH. [Tos- 18 nenenst bubmmoreka [IOK
puU3anus cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuoOOPHI U yCTpOiicTBa U 18 nenens
YCIIOBUS WX 0€30TIaCHOTO TPUMEHEHUS
['panuIIBI MPUMEHUMOCTH KJIACCHYE- 19 nenens
36 CKOM MexaHuKku. [locTyiaTel crienu- bubmorexa HOK
. ’ Y https://m.edsoo.ru/ff0cf862
QITBHON TEOPUH OTHOCHTEITBHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 19 nenens
37 3aMeyIeHue BPEMEHN 1 COKPAIlEHIE bubmorexa LOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM 20 nenens
38 yactulibl. CBs3b MacChl C SHEPTUeH u bubmorera [JOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKOs
KonTtponpHas padota «Onruka. OcHo- 20 nenens
39 BbI CHEIMATLHON TEOPUU OTHOCUTEIb- bubmorexa HOK
P https://m.edsoo.ru/ffOcf6f0
HOCTH»
40 ®otonbl. opmyna [Tnanka. Dueprus 21 nepens bubmuoreka [JOK
Y UMIyYJbC POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccneaoBanue GoTodd- 21 uenenst bubnunoreka [JOK
¢exta. OnbiTel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodrddekra. YpaBHeHHE 22 Hepnens
. . bubmuoreka [JOK
42 OitHTeitHa s potosddexra.

«Kpacnas rpanuna» gortosdpdexra

https://m.edsoo.ru/ff0d015e
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Hasnenue cBera. OmbiTe [1. H. JIebe-

22 uenens

bubmuoreka [JOK

43
JIeBa. XMMHYECKOE ACHCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpomuCcTBa U IIPaKkTH- 23 Henens
44 4eCcKoe MpUMEHEHHE: (POTOIITEMEHT,
¢doromaTunk, coaHeyHas OaTapesi, CBe-
TOJMOT,
45 Pemrenue 3a1a4 1o reme «JIEMEHTHI 23 nenens bubGnuoreka IIOK
KBAaHTOBOM OIITHUKI) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OmnbITe Pe- 24 nenens
46 3epdopaa Mo paccessHUIO O-9aCTHUII bubmorexa LOK
poop P ' https://m.edsoo.ru/ff0d091a
[nanerapnas MoJieb aToMa
24 nenens bu6moreka [IOK
47 [TocrynaTter bopa
Y P https://m.edsoo.ru/ff0dOafa
H3nydenne u mornomnieHne (GOTOHOB 25 nenens
48 4 I/I};Iqe €xoJie aToMa C oz[Hc()l;o OBHA bubmorexa LOK
p p . M https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyroil. Buasl ciekTpos
BomHoBEIE cBOlicTBa yacTHll. BoJIHEI 25 nenens
ne bpoitns. KopnyckyisipHo- bubnnoreka [JOK
49 .
BOJIHOBOM nyanu3Mm. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4eHHE
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI 26 nenens
50 Pezepdopra o onpeaeneHno cocraBa bubmmorexa [IOK
PLOPA pea https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO MU3TYYCHHS
CgoiicTBa anbda-, 6era-, raMmma- 26 Henmens
51 W3NydeHus. BausHue paanoakTHBHO-
CTH Ha UBBIE OPraHU3MBI
59 OTtkpbITHE IPOTOHA U HEWTpoHA. M30- 27 nenenst bubnuorexa [IOK

Tombl. Anba-pacnas. DIEeKTPOHHBIN U

https://m.edsoo.ru/ff0d1162
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MO3UTPOHHBIN OeTa-pacmnaj. ['amma-
U3Iy4eHHe

53

DHeprus B34 HyKJIOHOB B si/Ipe.
SnepHble peakuuu. fnepHelil peakTop.
[Ipo6nembl, MePCIEKTUBBI, FKOJIOTHYE-
CKHE aCIIEKTHI SIIEPHON YJHEPTEeTUKH

27 venens

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS 1
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiit ctonn «®yHaameHTanbHbIe
B3anMoiecTeud. EnuHCTBO
(u3nyecKoi KapTUHBI MUPay

28 Henens

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HebOa. Co3Besnus, sp-
KHe 3BE3/bl, INIAHETHI, UX BUINMOE
nekenne. CoaHedHast CUcTeMa

28 Henens

56

Conune. Conneunas akTuBHOCTE. Uc-
TOYHMK dHeprun CoJHIa U 3BE3]]

29 Henens

57

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTHU-
KH. 3BE3]IBI IJIABHOM OCIEN0BATEIb-
HOCTHU. BHyTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE MPEICTABICHUS O TIPO-
HCXO0KJIeHNH U 3BoJironun CoJIHIIA B
3BE3]

29 Henens

58

Muneunsiii [1yre — Hama I'anakTuka.
ITonoxenne n npmxenue CoyHLA B
lNanaktuke. 'anaktuku. YEpHbBIE NBIPBI
B sJIpax rajJakTHK

30 Hemensa

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbioro B3peiBa.

30 Hemens



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

PennkroBoe uznydenue.
MeraranakTuka

60

Hepemennsie mpo0ieMbl acCTpPOHOMUU

31 "Henensa

61

KoHnTponsHas padora «IeMeHTHI
aCTPOHOMHUHU U aCTPOPHUIUKI»

31 "Henensa

62

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHUHU B SKOHOMHUUYECKOU, TEX-

HOJIOTMYECKOM, COITMATLHON M dTHUE-
CKOM c(epax NesaTenbHOCTH YeIOBEKa

32 "enens

63

O6o06matromuii ypok. Poss 1 mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEH-
HOW HAyYHOW KapTHUHE MHUpA

32 "Henensa

64

O6o06matomuii ypok. Poss dhusude-
CKOM Teopuu B (popMHUpOBaHUH NIpE]I-
CTaBJICHUN 0 (PU3MUECKOU KapTUHE
Mupa

33 Henens

65

O6o06matromuii ypok. Mecro dpuznde-
CKOM KapTHHBI MUPA B OOIIEM PsTy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

33 Hemens

66

PesepBHbIil ypok. MaruutHoe noJie.
DNeKTpOMarHuTHask UHIYKIUS

34 genens

67

PesepBHbIit ypok. Ontuka. OCHOBBI
CHelUaJIbHON TEOPUU OTHOCUTEIIBHO-
CTH

34 wenensa

68

Pezepublit ypok. KBanTtoBas ¢gusuka.
DJeMeHThl aCTPOHOMMHU U acTpopu3u-
KH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68







