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ITossicHUTENBLHAA 3alIMCKA

[Iporpamma kypca mno ¢usuke «lIpuknaanas ¢uszuka» Ha ypOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHUW M TpeOOBaHUN K pe3ylibTaTaM OCBOCHUS
OCHOBHOI oOpa3oBarensHOU mporpammsbl, npeacraBieHHbIXx B PI'OC COO, a takxke ¢ yu€ToMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHHS W KOHIICMIIMU TIPENOJaBaHUs Y4eOHOTO
npenmMera «dusuka» B o0pa3oBarenbHbIX opranuzanusax Poccuiickoit denepannn, peanusyomux
OCHOBHBIE 00pa30BaTeNIbHbIE IPOTPAMMBI.

Copep:xanue mporpaMMbl Kypca HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyvatommxcs 10—11 kmaccoB, Ha pacuiMpeHue U yriryOlieHue maTepuana Io
¢usuke. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiM GI'OC COO K 1uraHHUPyEeMBIM
JUYHOCTHBIM, TPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM OOYYEeHHS, a TaK)KE YUYUTHIBAET
HEOOXOIMMOCTh peaju3alluid MEXIPEIMETHBIX CBA3€H (U3MKKM C E€CTECTBEHHO-HAyYHBIMU
y4eOHBIMU TpeaMeTaMu. B Hell ompenensroTcs OCHOBHbBIE LIeTH HU3y4YeHHs (PU3MKU HA YpOBHE
cpeanero oOmero o0pa3oBaHuWs, IUIAHHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (PHU3HUKH:
JUYHOCTHBIC, METANIPeIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[Tporpamma o (u3HKe BKIIOYAET:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUA Kypca PU3UKH HAa 0a30BOM ypOBHE, B TOM UHUCIIE

MpeIMETHBIC PE3yIbTaThI MO r0/IaM O0yUeHUS;

e cojzepxkanue yueOHnoro npeamera «lIpukinaanas ¢puszrka» mo rogam oOyueHusl.

dusnka Kak Hayka o Hanbosiee OOIIMX 3aKOHAX MPUPOIbI, BRICTYIIAs B KAY€CTBE y4eOHOTO
IpelMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHM 00 OKpYXKalOLIEM MHDE.
HIkonpHBIE Kypc (U3MKH — CHCTEeMOOOPa3yIIUNA Ui €CTeCTBEHHO-HAyUHBIX YUEOHBIX
MPEeIMETOB, MOCKOIBKY (PM3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHUH, N3yU4aeMBbIX
XUMHeH, Ouonoruel, pusmdeckoir reorpadueit u actpoHomuen. Mcmosnb3oBaHue M aKTUBHOE
MpUMEHEHNE PU3NYECKUX 3HaHUHN ONpeNeNsieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOJIOTUI
B cdepe DSHEpPreTuKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TMOJY4YEHHS HOBBIX MaTEpPHaliOB C
3aJlaHHBIMU CBOMCTBaMH U Apyrux. 3ydyenne Gpu3nKu BHOCUT OCHOBHOM BKIaJ B opMHUpOBaHUE
€CTECTBEHHO-HAyUYHON KAapTHHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHHH MPUMEHSTh
Hay4HBIA METO/I MIO3HAHUS TIPH BBHIMOJTHEHUU UMHU yUE€OHBIX UCCIIEIOBAHUH.

B ocHOBY Kkypca (u3HKH 17151 YPOBHS cpelHero o0miero oopa3oBaHus MOJIOKEH Psil UICH,
KOTOPbIE MOKHO pacCCMaTPUBATh KaK MPUHIUIIBI €70 TOCTPOEHUSI.

Hnes uenoctHocTH. B COOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHO! (PU3UKH.

Hnes renepanusanuu. B cooTBeTcTBUM C HEell MaTepuan Kypca GU3HKU 00beTUHEH BOKPYT
¢usnueckux Tteopwil. Bemymum B Kypce sBusercs (opMHpOBaHHE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U TOJIC.

Hnes rymannTapusanuu. E€ peanuzanus npenamnosiaraeT UCIoNIb30BaHHE TYMaHUTAPHOTO
noTeH1rana Gu3n4eckol HayKu, OCMBICIICHHE CBS3U pa3BUTHS (GU3UKH C pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU TPOOIeMaMHu.



Nness nmpuxiaaaHoii HampasieHHocTH. Kypc ¢usumku mnpeamnonaraer 3HaKOMCTBO C
MIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX MPHIIOKEHNH N3yYEHHBIX TEOPUI M 3aKOHOB.

Hpaesi 3Ko/10TM3alMM peaau3yeTcss MOCPEACTBOM BBEICHUS DIEMEHTOB COJCPIKaHHS,
MOCBSIIEHHBIX SKOJIOTHYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C pa3BUTHEM
TEXHUKH U TEXHOJIOTHUI1, a TaKkKe 00CYKICHUS MPOOIJIEM PallMOHATIBHOTO MIPUPOIOTIONIB30BAHUS U
9KOJIOTMYECKOH OE30IaCHOCTH.

CTep>kHEBBIMH 3JIEMEHTAaMH Kypca (DM3UKU Ha YPOBHE CPEIHEro oO0Inero oopa3zoBaHUs
ABISIIOTCS.  u3MUeckue Teopuu (GopMUpOBaHUE TPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
¢usnueckoil Teopuu, poau (YyHAAMEHTAIBHBIX 33aKOHOB W IPHHIUIIOB B COBPEMEHHBIX
MNPCACTABJICHUAX O MPUPOAC, I'PaHUIAX NMPHUMCHUMOCTU TeopI/If/’I, JJIA OIIMCaHUus1 €CTCCTBCHHO-
Hay4HBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-eSITeNbHOCTHBIM MOAX0/] B Kypce (pU3MKM peanmu3yeTcs Mpekae BCEro 3a Cuér
OpraHM3alUH SKCICPUMEHTAIBHON NesATeIbHOCTH oOydatonmxcs. /s 6a30BOro ypoBHs Kypca
(GU3MKH — 3TO HCIOIB30BAHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHBIX PabOT, KOTOphIE B TporpaMMe MO (u3MKe OOBEIUHEHBI B OOLIMIA CIHCOK
YYCHUYECKUX NpakTHueckux pabor. [Ipm 3TomM oOecrieunBaercs OBIageHHE OOYYAIOUIMMUCS
YMEHHSMHU TIPOBOJIUTH KOCBEHHBIC HM3MEPEHUS, HCCIEIOBAaHUS 3aBHCUMOCTEH (QH3MYECKUX
BCJIMYMH U TOCTAHOBKY OIIBITOB IO MPOBCPKE NPCIJIOKCHHBIX THITIOTES.

Bonpmoe BHUManne YACIACTCA PCUHICHUTIO paC‘IéTHI)IX 1 Ka4C€CTBCHHBIX 3aJad4. HpI/I 5TOM
IUISL PacUETHBIX 3a]au MPHUOPUTETOM SBIISIOTCS 33aJa4yMl C SIBHO 33JJaHHOW (PU3NYECKOH MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSATh U3YYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjena Kypca,
TaK W HHTCIPpUPYSA 3HAHHUA N3 Pa3HbIX pPasaciioB. I[J'ISI KauCCTBCHHBIX 3aaa4 IIPHUOPHUTCTOM
SBIISIIOTCSL 3aJlaHUsl Ha OOBSCHEHHE NPOTEKaHUs (U3UYECKUX SBICHUH M MPOLECCOB B
OKpY>Karollel >KU3HHU, TpeOyromue BbIOOpa (U3MYECKON MoJenu JUisl CUTyallud NpPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMU LIENSAMU U3y4eHUs (PU3HUKH B 00IIEM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHHME MHTEpECa M CTPEMIJIEHUS OOYYaIOLIMXCSH K HAyYHOMY H3YYEHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

e pa3BUTHE TPEACTAaBICHUH O HAayyHOM MeETOJle TMO3HaHUs U (opMHpOBaHUE
HCCJIEIOBATEILCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOTO MUPOBO33PEHMS KaK pe3yJibTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMEHUI 00BACHATD SBJICHUS C UCIIOIb30BAaHUEM (QU3NYECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (QopmupoBaHue NpeACTaBICHUN 0 PO PUUKU IJIs Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTukeHue 3TUX ILiejed ofecrnednBaeTcsl pelieHueM CIEAYIOIMMX 3aJad B Ipolecce

U3yudeHus Kypca (U3MKH Ha YpPOBHE CpeHEero oomero oopa3oBaHusi:

e npuoOpeTeHrne CUCTEeMbl 3HaHUN 00 OOIMX (PU3MUYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOUAsk MEXAHHUKY, MOJIEKYJISPHYIO (PU3UKY, 2JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHuE YMEHHIl TNPUMEHATh TEOPETUUYECKHE 3HAHMUS IS OOBSCHEHUS
¢u3nUecKux SBICHUH B TNPHUPONE M IS NPHUHATHAS MNPAKTUYECKUX PpEHICHUH B
MMOBCEAHEBHOM XU3HU;



® OCBOGHHE CIIOCOOOB pELICHMS PaA3IMYHBIX 3a7ad C SIBHO 3aJaHHOW (PHU3MUECKOM
MOJIEITBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHIE (PH3UUECKON MOICITH,
aJICKBaTHOM YCIIOBHSIM 3a]1a4H;
e [OHMMaHHWE (PU3MYECKUX OCHOB W TPUHIIUIIOB JCWCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPENY;
® OBJIQJICHWE METOJAaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHMUS U MPOBEIACHUS (PUIUUESCKUX
OKCIEPUMEHTOB, aHAIM3a W  HMHTEpIpeTanuu  WHGOpMAIMU,  ONpPEIACTICHHS
JIOCTOBEPHOCTH TMOJyYCHHOTO PE3yJIbTaTa;
® CO3/1aHUE YCIIOBHI IJISi Pa3BUTUSI YMEHHH MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JeATEIHOCTH.
Ha u3ydenne ¢usuku (0a30BbIi YPOBEHB) HA YPOBHE CPEIHETO 001Iero oOpa3oBaHUsI OTBOJIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 4yac B Henemo).

COJAEP/KAHUE OBYYEHUA
11 KJIACC

Paznen 3. DinekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

IlocTosiHHbIE MarHuThl. B3auMMoOJEeHCTBHE IOCTOSHHBIX MarHuToB. MarHutHoe moue.
Bexrop marautHONM MHAYKIMU. [IpMHIMI Cynepno3uuu MarHuTHEIX NoJel. JIMHUM MarHUTHON
nHAykuuu. KapTuHa TuHU MarHUTHOW MHAYKLMHN NOJISE HOCTOSIHHBIX MAarHUTOB.

MarautHoe mnoJjie MpPOBOAHMKA ¢ TOKOM. KapThHa NMHUN WMHAYKIMM MAarHUTHOTO OIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOI'O IMPOBOJHHMKA, KAaTYIIKU C TOKOM.
OmneIT Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MOAydb W HampaBieHue. JIBMKEHHE 3apsHKEHHON YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuiel Jlopenna.

SIBeHME DIEKTPOMAarHUTHOM MWHAYKUMU. IIOTOK BekTopa MAarHUTHOM MHIYKLUU.
DNeKTPOABMKYIIAsl CHJIa MHIYKIIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAYKIMKU Papajes.

BuxpeBoe anekTpuyeckoe moisie. DJIEKTPOABMKYINAs CHUJIAa WHAYKLIMU B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOAHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBIEHNE CAMOMHAYKIIMU. DIEKTPOABIKYIIAs CHUIa CAMOMHAYKIIHH.

DHeprus MarHUTHOT'O TIOJISI KaTYLIKU C TOKOM.

DNEeKTPOMAarHuTHOE IOJIE.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MAarHMTHI,
AJIEKTPOMArHUThl, JIEKTPOABUTATENb, YCKOPUTEIN IEMEHTAPHBIX YaCTUL, UHAYKLIIMOHHAS TI€Yb.
Pasnen 4. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunmvle Koaeoanus

Konebarenbnass cucrema. CBoOOIHBIE MexaHWYeckue KosiebaHus. [apMoHMYeckue
koneOanus. Ilepuon, uacrora, ammuutyna U Qa3a kojebanuid. [IpyXKUHHBIH MasTHHK.
MatemaTtnueckuii MasITHUK. Y paBHEHHE rapMOHUYECKHX Kosiebanuii. [IpeBpaiiienre sHnepruu npu
TrapMOHUYECKUX KOJIEOaHHSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
KoJIe0aTelbHOM KOHTYype. AHAJIOTUS MEXJIy MEXaHHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomMcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UIACATHPHOM KOJeOaTEIHhHOM
KOHTYDE.

[IpencraBiaenue o 3aTyxaromux KojaeOaHusX. BbIHYyKI€HHbIE MEXaHUYECKUE KOJICOaHMUs.



Pe3onanc. BoiHyX1eHHBIE AJIEKTPOMArHUTHBIE KOJICOAHMS.

ITepemennbiii Tok. CHHYCOMIAIbHBIA EPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYAHOE U JEMCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAIPSHKEHUS.

Tpancdopmarop. IIpomsBoacTBo, mepenada u MOTpeOICHUE DICKTPUUYECKON SHEPTHH.
DKOJIOTMYECKUE PUCKH TIPU IPOU3BOACTBE 3ieKTpo3Hepruu. KynbTypa wucnonp3oBaHus
3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: DJIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUU 3JIEKTpoIepe1ay.

Tema 2. Mexanuueckue u 31eKmpoMazHUmHble 60THbL

MexaHuueckue BOJIHBI, yclloBUs pacnpocTpaHeHus. [lepuoa. CkopocTh paciipocTpaHEeHUs
u januHa BoyHBL llomepeunble W mpojosibHble BOJHBL MHTepdepeHums u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBMSI M3JIy4€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHranus BektopoB E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TMperoMJieHHe, Tnoispu3anus, audpakuusa, uHTephepeHuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUUMIBI paAKOCBsI3U U TeNleBUACHUS. Paguonokanus. DIeKTpOMarHuTHOE

3arpsi3HEHUE OKPYXKAIOLIEH Cpebl.

TexHnuyeckue ycTpoWcTBa M IMPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIBTPa3BYKOBasl AUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paaguonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Tema 3. Onmuka

I'eomeTprueckas ontuka. IIpsaMonnHeliHOE pacIpOCTPaHEHUE CBETA B OJHOPOIHOM Cpee.
JIy4 cBeta. TodeuHbId HICTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbl OTpaxkeHHsl cBeTa. [locTpoeHue H300pakeHUH B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbI NpeNOMJICHHS CBeTa. AOCOTIOTHBIA  TOKa3aTelNb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yrojg NOJHOTO BHYTPEHHETO
OTpaKEHMSL.

Hucnepcus csera. CiaoxHbIi cocTaB 6enoro csera. L{ser.

CoOuparomue M paccenBaromue JUH3bL. ToHKas auH3a. DOKYyCHOE paccTOsSHHE MU
OINTHYECKasl CUjla TOHKOM JTUH3BL. [locTpoeHne n300pakeHuit B COOMPAIOLINX U PACCEHBAIOIINX
nuH3ax. Popmysia TOHKOM JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl pUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass onrtuka. WaTepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IeHNsI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT ABYX CHH(DA3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB.

Hudpakus ceera. Judpakumonnas pemeérka. YciaoBue HAOMIOAEHUS TIIaBHBIX
MaKCHUMYMOB IpH MaJICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue yCTpoOWCTBAa M TPAKTHUECKOE MPUMEHEHHE: OYKHM, Jyma, (oToammapar,
MIPOSKIIMOHHBIN armapaT, MUKPOCKOII, TEIECKOII, BOJJOKOHHAsSI ONITUKA, TU(PPAKIIMOHHAS PEIIETKA,
MTOJISIPOU L.

Pa3nes 5. OcHOBBI crienaIbHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuubl PUMEHMMOCTH KJIACCHMYECKOM MeXaHMKHU. IlocTynmaTel cnenuanbHOM Teopuu



OTHOCUTENIHOCTH: HHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BakKyyme, MPUHIUI
OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/ICHIUE BPEMEHHU U COKPAICHHUE JJTUHEI.
DHeprusi U UMIYJIbC PEASITUBUCTCKON YaCTHUIIBI.
CBs13b MaCCHI C DHEPTHUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOS.

Pa3znen 6. KBanToBas ¢pusuka

Tema 1. Dnemenmout K6AHM O8O ORMUKU

®otonsl. ®opmyna [Tnanka cBsi3u s3Heprun (OTOHA C €r0 YaCTOTON. DHEPTUs U UMITYJIBC
¢doToHa.

OtkpeiTie u uccnenoBanue (oroddpdexra. Ombitet A. I. CroneroBa. 3aKOHBI
dborodrddekra. YpaBuenue DitnmreitHa s hotodddekra. «KpacHas rpanuiay Gorodddekra.

Hasnenue ceera. Onbitol [1. H. JIeGenena.

XUMHYECKOe JICHCTBUE CBETA.

TexHuuyeckue yCTpOICTBA M MpPAKTHUYECKOE MpPUMEHEHHUE: (POTOANIEMEHT, (POTONATUHK,
coJIHeUHas OaTapesi, CBETOIUO/I.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnwiTel Pe3epdopna mo paccessauro o -gactui. [lnanerapras
Mozenb atoma. [loctynatsl bopa. M3nyyenue u nornomnieHre GOTOHOB MpU MEPEXOAE aToMma C
OJIHOT'O YPOBHS HEpPIrUU Ha pyroi. Buasl criektpoB. CieKTp ypoBHEH SHEPIHH aTOMa BOJIOPOJA.

BonnoBele cBoiicTBa yactuil. Bonusl ne bpoiinsa. KopnyckynspHo-BOTHOBON Ayann3m.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyueHUE.

TexHudeckue yCTpOMCTBA W IPAKTUYECKOE IIPUMEHEHHE: CIIEKTPAJIBHBIA aHaIU3
(criekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Tema 3. Amomnoe a0po

DKCIepUMEHTBI, JOKA3bIBAIOIIHNE CII0)KHOCTh CTPOEHUS aipa. OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpezeneHuio cocraBa paguoakTUBHOro n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3NyyeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHAa M HeitpoHna. Hykionnas moxens siapa [eiizenGepra—lBaneHko.
3apsn anpa. MaccoBoe uncio anapa. Mzoromns.

Anbda-pacnaa. DNEKTPOHHBIH M MO3UTPOHHBIN Oera-pacmnan. ['amma-usnydenue. 3akoH
paZMOaKTUBHOIO pacnaja.

OHeprus cBsi3M HYKJIOHOB B sifipe. SnepHble cuitbl. JledexT maccsl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepusiii  peaktop. TepmosiaepHbiii cunte3. I[IpoOrembl KW NEPCHEKTUBBI  sAEPHOU
JHEPreTUKU. JKOJIOTMUECKUE aCTIEKThI AAEPHON SHEPTETUKH.

OneMeHTapHble YacTUlbl. OTKPBITHE IO3UTPOHA.

Meronpl  HaOmMIOAEHHMS M PETUCTPAllMM  DJIEMEHTApPHBIX  YaCTHII.

@OyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuuyeckue yCTpoHCTBa U MpPAaKTHUECKOE NMPUMEHEHHE: TO03UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHass boMOa.

O0o0maromnee noBTOpeHNe

Pons ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLMAIBLHON U
ATUYECKOH chepax AeITeTbHOCTH YeI0BEKa, POJIb M MECTO (PM3UKH U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTUHE MHpA, POJIb (PU3MUECKOW Teopur B (POPMHUPOBAHUU TIPEACTABICHHH O
($bU3UIeCKOl KapTHHE MHpa, MECTO (PU3MUYECKOW KapTUHBI MUpPa B OOIIEM pPsIy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX Hpe,[[CTaBJIeHI/Iﬁ O Ipuponaec.



Me:xnpeaMeTHble CBA3U

N3ydyenne »snekTUBHOrO Kypca ¢usukum B 11 Kimacce OCYIIECTBIsSETCA C y4ETOM
COACPIKATCIIbHBIX MCKIPECIMCTHBIX CBSI3EH C KypcaMnu MaTC¢MaTuKH, 6I/IOJIOFI/II/I, XHUMHH,
reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimusi, CBS3aHHbIE C H3yUYEHHEM METOJIOB HAYYHOI'O MO3HAHHUS:
sBJICHUE, HAy4yHbIH (QakT, Tumnore3a, (u3MyYecKas BEIUUYMHA, 3aKOH, TEOpus, HaOJIOJEHUE,
9KCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl YpaBHEHHH, TPUTOHOMETpPHUYECKHE (DYHKIUH: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U HX
MPOEKIIMU Ha OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKUHUH,
MIPU3HAKU NT0JI00MS TPEYTOIbHUKOB, OMPEIeTICHHE TUIONIAIU TUIOCKUX QUTyp U 00bEMa Tel.

Buonoeus: anexTpuyeckue sIBICHUS B )KUBOH PUPO/IE, KOleOaTeIbHbIE IBIKEHHS B )KUBOU
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IPUPOJE, NEHCTBUE paJUallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpoeHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYeCKas CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pelIETKH, CIIEKTPaJIbHbIN aHaIH3.

l'eoepaghus: MarHUTHBIE TIOMIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX Py, GOTOCHEMKA 3€MHOMN
MIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIETPSCEHUH.

Texnonocus: TUHUW DJIEKTPOIIEPEIay, TEHEPATOP MEPEMEHHOIO TOKa, JJCKTPOJABUTATEb,
UHIYKIMOHHAS Te4b, pajap, pPaAHONpUEMHHK, TEIEeBH30p, aHTeHHa, TeiedoH, CBU-meus,
MPOSKIIMOHHBIN anmnapar, BOJIOKOHHAS OTITHKA, COJTHEYHAsI OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

OcBoeHnne 31eKTUBHOTO Kypca «Du3nka ONONHUTENbHAs» Ha YPOBHE CPEIHEro 0O0IIero
00pa3oBaHMs JIOKHO 00ECTIeUUTh JOCTH)KEHHE CIETYIOLUNX JIUYHOCTHBIX, METANpeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHMS JJIEKTUBHOIO Kypca «®DH3UKa HONOIHUTEIIBHASN»
JOJDKHBl ~ OTpakaTb TOTOBHOCTb M CIIOCOOHOCTH  OOYYaIOUIMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEH TMO3UIIMENH JUYHOCTHU, CHUCTEMON IIEHHOCTHBIX OPHEHTAIINM,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOUIMX TPAIUIMOHHBIM I[IEHHOCTSIM
poccuiickoro obiiecTBa, pacuIMpeHne KU3HEHHOTO OMbITa M OIBITA JESITEIbHOCTH B MpOIecce
peanu3alyuy OCHOBHBIX HAIllpaBIECHUN BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh ~ TPAXKIAHCKOM MO3ULIUHM  OOYYaroLIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIIOBEUECKUX T'YMAHUCTHUECKUX U JIEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECAaX IPaKIaHCKOTo OOIIeCTBa,
y4acTBOBaTh B CAMOYIPaBJIEHUHU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHUE B3aMMOJEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKLIMSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JESATEILHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUNCKOM Ipa)1aHCKOW WACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSIM POCCUMCKHUX



yUuEHBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBE/ICHNUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMbBI M [ICHHOCTH, B TOM YHCJIC B JICITEILHOCTH YYEHOTO;

OCO3HAHKE JINYHOTO BKJIA/Ia B TOCTPOSHHUE YCTOWYHBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETHYECKOE OTHOLICHUE K MUPY, BKIIFOYAs 3CTETHKY HAYYHOT'O TBOPUECTBA, IIPHCYIIETO
(hu3MIecKoil HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEPEC K Pa3IM4HbIM chepaM nMpoPhecCHOHAIBLHOMN ACATEILHOCTH, B TOM YHCIIE CBS3aHHBIM
¢ (u3MKOW M TEXHUKOW, YMECHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 001aCTH (PU3HKH HA
MIPOTSHKEHUH BCEH KU3HU;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS

c(OPMHPOBAHHOCTH IKOJIOTMYECKON KYJIBTYpPbI, OCO3HAHHE TII00AILHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUI B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacuIMpeHue OmbiTa JAEATENbHOCTH SKOJOTMYECKOW HAINPaBICHHOCTHM HA OCHOBE
MMEIOIUXCS 3HaHUH 10 pusuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS

C(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTUs HU3HUECKON HAYKU;

OCO3HaHME IIEHHOCTH HAayYHOM JIeATeIbHOCTH, TOTOBHOCTD B IIpOIiecce U3YUeHUs PU3UKU
OCYUIECTBJISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHAMBUIyaJIbHO U B TPYIIIIE.

METANIPEJIMETHBIE PE3YJ/IbTATBI

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE yUeOHbIE 1elCTBUS
Bba3oBrble Jlornueckue aelicTBUA:
CaMOCTOSITENTFHO (POPMYTHPOBATh M aKTYaIM3UPOBATh MPOOIEMyY, paccMaTpUBaTh €&
BCECTOPOHHE;
OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKEHUS;
BBISIBJISAATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMBIX (1)1/[3PI‘—I€CKI/IX SIBJICHUAX
pa3pabaThIBaTh MJIaH PEIICHUs MPOOIEMBI C YIETOM aHAIM3a UMEIOIINXCS MAaTePHATTbHBIX
1 HEMATEPHUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEATEIBbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLCHHUBATH pHCKI/I HOCHC}ICTBI/Iﬁ ACATCIIBHOCTH,
KOOPJIUHUPOBATh M BBHINOJHATH pabOTy B YCIOBHUSX pEANbHOrO, BUPTYaJbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIIJICHUE TTPH PEIICHUN )KU3HEHHBIX MPOOIIEM.
Ba3oBrble ucciienoBarejbLCcKHe JeCTBUS .
BJIQJIETh HAYYHOH TEPMHHOJOTHEH, KIIFOUEBBIMH IOHATUSIMH M METOJAaMHU (U3UIECKOM
HayKH;
BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIICIOBATEIHCKON W MPOCKTHOM ACSATEIHPHOCTH B 00JACTH
(U3HUKHN, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETFHOMY MOMCKY METOJIOB PEIICHHUS 3a7a4
(I)I/ISI/I‘ICCKOFO coz[epmaHI/m, HpI/IMeHCHI/IIO paBJII/I‘-IHBIX MECTOAOB IIO3HAHUA,



BIIQJICTh BHUJIAMU JIEATEIHHOCTH MO TIOJYyYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETAIHH,
peoOpa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CUTYAIUAX, B TOM YHCTIC IPH CO3JaHUH
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3W M aKTyaJU3UPOBaTh 3a/lady, BBIJIBUTaTh
THITOTE3Y € peIeHus], HaXOIUTh apTyMEHTHI JUIS JIOKa3aTeJIbCTBA CBOMX YTBEPIKIICHHH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

aHAJIM3UPOBATH MOJIYUCHHBIC B XOJI€ PEIICHHUS 3a/1a49H PE3yIbTaThl, KPUTUYCCKH OIICHUBATH
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIC 3a/1a41 B 00Pa30BaTEIBHOM JICSITEIPHOCTH, B TOM
YHCIIe IPH U3YYeHUH (DU3HKH;

JIaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIH OIIBIT;

YMCTb HCPECHOCUTL 3HAHUSA 11O (1)I/I3I/IK€ B IPAKTUYCCKYIO O6HaCTB KU3HCACATCIIbHOCTH,

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUT'aTbh HOBBIC UACH, ITPEAJIAraTb OPUT'MHAJIBHBIC MTOAXO0AbI U PCIICHUA

CTaBUTh MPOOIEMBI U 33]]a4UH, TOMYCKAIOIINE ATbTEePHATUBHBIC PEILICHUSI.

PabGora c nndopmanmeii:

BJIAACTh HAaBBLIKAMU ITIOJTYYCHUS I/IH(l)OpMaIII/II/I (1)I/I3I/I‘-I€CKOFO COACPpIKaHNA M3 MCTOUYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK, AaHaJIM3, CHUCTEMATHU3ALHNI0 |
UHTEpPIpETAHNIO HHPOPMAIIMH PA3TMYHbIX BUJOB U (HOPM MPEACTABICHHUS;

OILICHUBATh IOCTOBEPHOCTH HH(OpMAIH;

HCIOJIb30BaTh CPe/ICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PeILICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3alMOHHBIX 33/a4 C COOJIIOJICHHEM TpeOOBaHUIA
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECypcoCOepekeHHsI, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJEpXKaHUS B pa3IMuHbIX (opmarax c Y4éTOM
Ha3HaYeHUs MH(OpPMALIMU U 1IeJIEBOI ayTMTOPUH, BEIOKpasi ONTUMAIIbHYIO (hOpMY ITpeICcTaBICHUS
Y BU3yaJlM3aluu.

KoMmyHnKaTHBHBIE yHUBEpPCaIbHbIE yUeOHbIe 1eiiCTBHA:

OCYIIECTBIISATh OOIIEHNEe Ha ypoKaX ()M3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;

pacro3HaBaTh MPEANOCHITKH KOH(PIUKTHBIX CUTYAIlUN U CMSITYaTh KOH(MDIUKTHL;

pPa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3pPEHHSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHIUBUAYATbHOU pPabOTHI;

BBIOMPATh TEMATHKY W METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIUX MHTEPECOB U
BO3MOXKHOCTEH KaKI0T0 YjIeHa KOJJICKTUBA,

NPUHUMATh IEJIM COBMECTHON JEATEeIbHOCTH, OPraHW30BbIBATH W KOOPJIUHUPOBATH
JEUCTBUSA I10 €€ TOCTUKEHHIO: COCTABIIATH IUIaH IEUCTBUM, PACIIPEAENATh POJIA C YYETOM MHEHU I
Y4aCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KauyeCTBO CBOETO BKJIA/Ja W KaXKJIOTO YYaCTHHKA KOMaH[IbI B OOIIUNA pPe3yabTat
o pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IIPOEKTHI, OLICHWBATH UAEH C IO3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEICHHE B PA3JUYHBIX CHUTYaIUsX,
MPOSIBJISTH TBOPUECTBO U BOOOpaKeHHUE, OBITh MHUIIUATUBHBIM.

PeryasitTuBHble yHHBepcaJdbHble y4eOHbIe AelicTBUS
Camoopranmsanus:
CaMOCTOATCIIBHO OCYHICCTBJIATHL INO3HABATCIBHYIO JACATCIBHOCTHL B obactu (1)I/ISI/IKI/I u



aCTPOHOMMHU, BBISIBIISTH IPOOIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIUEHUS PAcUYETHBIX M KAauyeCTBEHHBIX 3aad, IUIaH
BBIIOJIHEHUSI IPAKTHUUECKOW paboThl ¢ Y4ETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalLVsIM;

pacuMpATh paMKH y4€OHOI'0 IpeMeTa Ha OCHOBE JINYHBIX MPEIOYTEHHIA;

Jies1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, Oparbh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBII OIBIT;

croco0cTBOBaTh  (OPMUPOBAHUIO U MPOSBICHUIO HPYIULUMU B 001acTH  (U3MKH,
MIOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTE/LIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HaBbIKaMU MO3HABATEIbHON pedIeKCHU KaK OCO3HAHUS COBEpLIAEMbIX JIeHCTBUN
Y MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMUIA;

UCTIOJIB30BaTh MPUEMBI pe(hIIeKCHUH JIUTsl OLIEHKH CUTYAIHH, BBIOOPA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

IpUHUMATh ce0sl, TOHMUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPT'YMEHTHI APYTUX IPU aHATIU3€ PE3YNIbTAaTOB JIEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B mporecce 0CTHKEHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOEHHSI IPOrPaMMBbl 10 (PU3MKE JUIs
YPOBHS CpeAHEro obmero oopa3oBaHusl y 0Oy4YaOLIMXCS COBEPIIEHCTBYETCS YMOLMOHAIbHBIHN
MHTEJUIEKT, MPEeAINoaraouuil chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAJIBLHOE COCTOSTHUE,
BHJICTh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU Cephl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMsI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTD
3a CBO€ MOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSM U MTPOSBIIATh
IrMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTH)KEHHMIO LENIU MU YCIexy,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHUE JIEWCTBOBATH UCXOMS U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH COCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE JPYTHUX,

YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOILIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIFOUYAIOLINX CIOCOOHOCThH BBICTPaNBaTh OTHOLLEHUS C IPYTUMHU
JOABMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U Pa3pelIaTh KOH(IUKTHL

IMPEJMETHBIE PE3YJIbTATBI
K xonny oOyuyenuss B 11 Kjacce mpeAMETHbIE pE3yJabTaThl JOJKHBI OTpa’kaTh

C()OPMHUPOBAHHOCTD Y O0YJAIOIUXCS YMEHUI:

JIEMOHCTPHPOBATh HA MpUMeEpax poiib U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOU
Hay4YHOW KApTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
NesITeIbHOCTH JIIO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHHBI MUPA;

YYUTHIBATh TPAHULBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENeH: TOYeUHBIN
JNEKTPUYECKUH 3apsi, JIyd CBETA, TOYEUHBIM MICTOYHMK CBETA, IEPHAs MOJEIIb aTOMa, HyKJIIOHHAs!
MO/I€JIb aTOMHOT'0 Si/ipa MPH pellieHNH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pusnyeckue sBICHUA (TMPOLECCH) U OOBICHATH MX HA OCHOBE 3aKOHOB
JIEKTPOAMHAMUKN U KBAHTOBOW (DM3MKH: AJIEKTPHUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,



XUMHNYCCKOC, MAarHuTHOC I[CﬁCTBHH TOKa, BSaHMOHeﬁCTBHC MAar"HuToB, OJJICKTPOMArHUTHAA
WHIYKIUSA, JACHCTBHE MArHUTHOTO TMOJII HA MPOBOJHUK C TOKOM M JBIDKYIIUICS 3apsi,
AIIEKTPOMATHUTHBIC KOJICOAHHSI M BOJIHBI, IPSAMOJIMHEHHOE PacpOCTpaHCHHUE CBETa, OTPAKEHHE,
npejoMiieHue, uHTepdepeHuus, audpakuus € MONApU3AlMs  CBETa, JUCHEPCHs CBeTa,
doroanekrpuyeckuit 3pdext (hotorddekr), cBeTOBOE NaBiIcHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aTOMa BOJI0OPOJIa, ECTECTBEHHAS U HCKYCCTBCHHAS PaIHOAKTHBHOCTD;

OIKCHIBATh M3YYCHHBIC CBOMCTBA BEINECTBA (DJICKTPUYECKUE, MArHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO MTPOBOJUMOCTD PA3JIMYHBIX CPEN) U IEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTOJB3ysd (U3NYCCKUE BEJIMYHMHBI: DJICKTPUYCCKUN 3aps, CWiIa TOKa, 3JICKTPUYECKOES
HAIpsDKEHHE, 3JICKTPHYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTCHIIUAIOB, JICKTPOABIIKYINAS CHJIA,
pabota TOKa, MHIYKIMS MarHATHOTO TOJisA, cuia Amiepa, cuia JlopeHIa, WHIYKTHBHOCTh
KaTYIIKW, SHEPTHsl 3JIEKTPUUECKOT0 M MAarHUTHOTO IMOJEH, Mepuoj M 4YacTtoTa KoieOaHuili B
KoJIe0aTeIbHOM KOHTYpE, 3apsj M CHJIa TOKa B MPOIECCe TAPMOHMUYECKUX SJICKTPOMArHUTHBIX
KoyieOaHuii, (POKYCHOE pAcCTOSHUE M ONTHYECCKas CHJIA JIMH3bI, NMPU OMHCAHUU MPaBUILHO
TPAaKTOBaTh (PU3MYECKUN CMBICT HCIOJIb3YEMbIX BEIMYHMH, HMX OOO3HAYCHUS U CAMHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMHU BEITUYNHAMH;

OIMKMCbIBATh H3YYCHHBIC KBAHTOBBLIC SABJICHUA MW IIPOLCCCHI, HCIOJb3Yd CI)I/I?;I/I‘-ICCKI/IG
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrHs U
UMIyJIsC (OTOHA, TMEPHOJ MMOJypaciaga, SHEPrusl CBSA3M ATOMHBIX sAep, NPU ONMHUCAHUHU

MPaBUIBHO TPAKTOBATh (UIMUYECKUN CMBICT HCIIOJNB3YEMbIX BEIMYHMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMYHHY C JIPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3NUYECKOM BETMUMHBI;

aHAJIM3UPOBATh (U3NYECKUE MPOIECCHl M SIBICHUS, HCIOJB3Ys (U3MUECKHE 3aKOHBI U
OpyuHOMIBL  3akoH Owa, 3aKOHBI IIOCJIENOBATEIBHOTO M  MNApAJUIEIBHOIO COCIUHEHUS
IIPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJIEKTPOMAarHUTHOM MHIYKIHMH, 3aKOH
MPSIMOJIMHEHHOTO PACIpPOCTPAHEHUS CBETa, 3aKOHBI OTPaXXCHHsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUE DiHIITeHA U1t hoTOod(PdeKTa, 3aKOH COXPAHSHHS YHEPTUHU, 3aKOH COXPAHECHUS
UMITyJIbCA, 3aKOH COXPAHEHHs DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHUs MacCOBOIO 4MCIA,
noctynarel bopa, 3akOH pajMOaKTUBHOIO pacnaja, IpU 3TOM pPa3jInyaTh CIOBECHYIO
(hOpMYyITUPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBUS (TpaHMIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OIIPEAEIATh HANPABJICHUE BEKTOPAa MHIYKIUU MAarHUTHOTO TOJII NMPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuisl JlopeHna;

CTPOUTH U OIHUCHIBATh U300paKEHUE, CO3/1aBaEMOE IUIOCKHUM 3€pKajioM, TOHKOM JIMH301;
OCYIIECTBIISITh NpPSMble U KOCBEHHbIE HM3MEpeHUs (U3NYECKUX BEIUYMH, MPU 3TOM

BbIOMPATh ONTUMAIBHBIM CHOCO0 HM3MEpPEHHMS M HCHOJIb30BATh HM3BECTHBIE METOJbI OLIEHKH
MTOTPEIHOCTEN U3MEPEHNI;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATh PE3yJIbTAaThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BENUYMH B BHJE TaOmUI M TpaduKoB, JeNaTb BBIBOJBI MO pe3yjibTaTaM
HCCIIEI0BaHUS;

coOmofaTh mnpaBuia Oe30macHOro Tpyda MpU MPOBEIECHUM HCCIEAOBAaHUNA B paMKax
y4eOHOro HSKCIEepUMEHTa, Y4eOHO-HCCIEI0BAaTENbCKOM M TMPOEKTHOM JESTeNbHOCTH C
MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paToOpHOro 000pyIOBAHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 3aJaHHON (HU3MUECKOW MOJENbI0, HUCIONb3Ys
(bu3nyeckne 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33[a4d BBIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3UYECKHE BEIMYUHBI U (OPMYNBI, HEOOXOOUMBIE Il €€ pelieHHs,
MIPOBOJIUTH PAcUEThl U OLIEHUBATh PEAIbHOCTH IMOIy4YE€HHOTO 3HAaUeHUsST (PH3UUECKON BETMYMHBI;

pelars KadyeCTBEHHBIE 3aJa4M: BBICTPAMBATH JIOTUYECKM HENPOTHBOPEUMBYIO LEMOYKY



paccyXKJIeHH ¢ ONOpOol Ha 3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

MCIOJIb30BATh IIPH PELICHNH Y4EOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIHOHHBIE TEXHOJIOTHH
JUIL TIOUCKA, CTPYKTYPUPOBAHMSA, HHTEPIPETALUU M MPEJCTaBICHHUS y4eOHOM M Hay4HO-
MOMYJsIpHOI HHGOpMaIUK, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATh
MoJIy4aeMyro HHGOPMAIHIO;

OOBSICHATH MIPUHIUIIBI ACHCTBHS MAILINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, PA3IUYATh
yCIIOBUS UX 0€30IaCHOT0 UCTIOJIB30BaHUS B IOBCETHEBHOM JKU3HU;

MIPUBOJIUTH MPUMEPHI BKJIAZa POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHUl;

UCIOJIB30BATh TEOPETUYECKHE 3HAHUSA 110 (PU3UKE B IIOBCEIHEBHON KU3HU IS 0OecrieueHus
0€30MacHOCTH TIpU OOPAIIEHUU C MPHUOOpaMHU U TEXHUYECKHMHU YCTPOWCTBAMHU, IJIsi COXPaHEHUS
3J10pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIeH cpeie;

paboTaTh B IpymIe C BBINOTHEHHEM PAa3IUYHBIX COLUANBHBIX POJICH, MIIAHUPOBATh paboTy
TpyNNbl, pAlMOHATIBHO paclpeneisaTh O00s3aHHOCTH M IUIAHUPOBATh JESATENbHOCTh B
HECTaH/JAPTHBIX CHUTYyallUsX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaKIOTO M3 YYAaCTHUKOB IpYIIbI B
pelieHrne paccMaTpuBaeMon IpOOIJIEMBI.
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Paznen 1. QJIEKTPOAUHAMMUKA
Oco3Hanue
[EHHOCTHU
duznveckoil HayKu
KaK MOIIIHOTO
WHCTPYMEHTA
MTO3HAHMS MHUDA,
OCHOBBI Pa3BUTHS
MarauTtHoe noe. N
11 DJeKTpOMarHuTHasI 5 1 3 bubmmorexa OK TEXHOTIOTHH,
https://m.edsoo.ru/7f41c97c BaKHEHIIeH
WHIYKIUS .
COCTaBIISOLLIEN
KYJIbTYPBI;
pa3BUTHE HAYYHOU
JI0003HATEIIEHOCTH,
MHTEpeca K
HCCIIEA0BATENBCKON
JESITEIbHOCTH.
Wroro no pazaeny 5
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
Bxurouenue Bo
B3aMOJICHCTBHE
MexaHudeckue u MIPY BBITTOTHECHUHT
2.1 AJIEKTPOMArHUTHBIC 5 1 bubmmorexa HOK I/IECHGI[OBaHI/Iﬁ u
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KosieOaHus MIPOEKTOB
duznyeckoit
HaIpaBJICHHOCTH,



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OTKPBITOCTD OIIBITY
H 3HAHUAM JPYTUX.

AXTHBHOE y4aCTHC

B pPELLICHUU
MPaKTUYECKUX
3a1a4
29 Mexanuueckue u 3 bubmuorexa [JOK Zzziﬁzgi;ecmﬂ "
' 9JIEKTPOMATHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
HaIpaBJIEHHOCTH,
TpeOYIOIUX B TOM
4Hclie U
(hu3ngecKux
3HAHUMU.
[ToBblIEHME
YPOBHS CBOE
bubmuorexa [JOK KOMIIETEHTHOCTH
23 Onruia > https://m.edsoo.ru/7f41c97¢c qepes
MPAKTUYECKYIO
JESTENIbHOCTbD.
Hroro mo pazueny 13
Pasznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
[ToBbiieHuE
YPOBHS CBOE€M
31 OCHOBBI CrIEIUATILHOM 5 bubmmorexa [JOK KOMIIETEHTHOCTH
' TEOPUU OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c gepes
MPAKTUYECKYIO
JIESITENIbHOCTh
Uroro no pazaeny 2
Pa3znen 4. KBAHTOBASA ®U3UKA
41 OeMeHThI KBAaHTOBOM 3 bu6muoreka [IOK [Ipumenenvie Ha
' OIITHKH https://m.edsoo.ru/7f41c97c ypoKe
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MHTEPAaKTUBHBIX
¢dbopm paboTsI
y4aluxcs:
UHTEJUICKTY-
QJIBHBIX, JICJIOBBIX,
CUTYallMOHHBIX UTD,
CTUMYJIMPYIOLIUX
MI03HABATEIIbHYIO
MOTHBALIUIO
IIKOJIbHUKOB;
JUCKYCCHIA,
KOTOPBIE TAI0T
yJarmmes
BO3MOXKHOCTh
IpUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jasora.

4.2

Crpoenue atoma

bubmmoreka [IOK

https://m.edsoo.ru/7f41c97c

[IpnmeHenue Ha
YPOKE IpyIIoBOi
paboTHI MK PabOTHI
B I1apax, KOTOpbIe
ydaT IIKOJbHUKOB
KOMaHJTHOH paboTe
Y B3aUMOJICHCTBUIO
C IpyTUMH JIETbMHU.

4.3

ATOMHOE S/1pO

bu6nuorexa [IOK

https://m.edsoo.ru/7f41c97c

Oco3Hanue
[IEHHOCTH
buznyeckoil HayKu
KaK MOIIIHOTO
WHCTPYMEHTA
MO3HAHUS MUDA,
OCHOBBI pa3BUTHUSA
TEXHOJIOTHH,
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BayKHEHIIICH
COCTaBIISIONICH
KYJIbTYPBbI;
pa3BUTHE HAY4YHOU
JI0003HATENIBHOCTH,
MHTEpeca K
HCCIIEIOBATEIILCKOM
JIeSITeIIbHOCTH.

Nroro no pazneny

7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maroiiee TOBTOpEHHUE

bu6nuoreka [IOK

https://m.edsoo.ru/7f41c97c

Oco3Hanue
LICHHOCTH
(buznyeckoi HayKu
KaK MOIITHOI'O
MHCTPYMEHTa
MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIIeH
COCTAaBJISIOMICH
KYJIBTYpPBI;
pa3BUTHE HAYYHOU
TH0003HATEIILHOCTH,
WHTEpeca K
HCCIIeI0BAaTEIbCKOM
JIeITENNHLHOCTH.

Uroro no pazneny

PesepBHOE Bpems

OBLIEE KOJIMUECTBO YACOB
[10 ITPOIT'PAMME

34



https://m.edsoo.ru/7f41c97c




