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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLIUY NpenoAaBanus yueoHoro npeamera «Pusmnkay B
oOpa3oBaTelnbHbIX opraHuzauusx Poccuiickoit ®enepauuy, pealn3yrolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (pU3HMKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHbI MUpa oO0ydaromuxcs 11 knaccos npu o0yueHun ux ¢pusnke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-ACSTEIbHOCTHOTO moaxona. l[Iporpamma mo ¢u3MKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
cBsizel (U3UMKU C €CTEeCTBEHHO-HAy4YHbIMM YYeOHBIMHM IpeaMeTamMu. B Hell ompexpemstoTcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3MKH: TMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUN 00 OKpYKaIOIIEM MUDE.
IkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XumHen, ounonorue, ¢usmueckoi reorpadueir u acrpoHomueil. Vcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHU U Ipyrux. Mzyuenue Gpu3nku BHOCUT OCHOBHOM BKJaJ B (hopMupoBaHHe
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaroluxcsi, B (pOpMHUpOBaHHE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHUIMA.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEW MaTepHal Kypca (GU3UKA 0ObEANHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHnuana Gu3nueckoi Hayku, OCMbICIIEHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIAeHHs Mpo0IeM pallMOHAIFHOTO MPUPOIONIOIb30BaAHMS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHUs
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHUS
¢Gu3nyeckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB W IPUHIMIIOB B COBPEMEHHBIX
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NPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPUH, JJISI OMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUéT
OpraHMu3aIy IKCIEPUMEHTAIbHON JesTeIbHOCTH oOyuaromuxcs. [[i1s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUYEHHUYECKUX MPAKTUYECKUX padoT. BrlaeneHune B ykazaHHOM IepeyHe JabopaTOpHBIX padorT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAZCHHE OOYUYAIOUUMUCS YMEHHSIMH MPOBOIAUTH KOCBEHHBIE H3MEpPEHMS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbmoe BHUMaHuE yIenseTcsl peleHHI0 pacuETHBIX U KayecTBEHHBIX 3an1ad. [lpu sTom
JUTSL PacYETHBIX 3a]]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 33/1aHHOM (DPU3HUECKON MOJEINbIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarolled >KU3HHU, TpeOyromue BblOOpa (U3MUEeCKOW MOJIeNu IJs CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
00pa3oBaHMs JOKEH M3y4aThbCs B YCJIOBHSX IMPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBUAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO LWKIa. B kabuHere ¢u3nku
JOJKHO OBITH HeoOXoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3rKe yIeHHYEeCKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHIOHHOE 000PY/I0BaHHE.
JleMoHCTpanMoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEUMBAET IMOCTAHOBKY MEPEUNCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.
JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYAOBaHUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaloUIMXCAd K HAyYHOMY HW3YYEHUIO
HOPUPOIbI, PA3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TIO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIOJIb30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIM (HU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTiwkeHnne 3TUX Lenell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e [puoOpeTeHue cCUcTeMbl 3HaHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, HJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;
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e (QopmupoBaHHWE YMEHMI TPUMEHITh TEOPETUYCCKHE 3HAHUA IS OOBICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB pEIICHHUS Ppa3IUYHbIX 3a7a4 C SBHO 3aJaHHON (U3NYECKOM
MO/JIeJIbI0, 3a/1a4, TIOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHNe (PU3NUECKON MOJIEIH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e MnoHuUMaHWe (U3NYECKUX OCHOB U MPHUHIUIIOB JIEHCTBUS TEXHUUYECKHUX YCTPOWUCTB H
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPELY;

® OBJQJICHUE METOJAAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS M MPOBEICHUS (PUINISCKUX
OKCIIEPUMEHTOB, aHallM3a W  HWHTEpIpeTanud  UHOOpPMALUU,  ONPEACTICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3JaHUE YCIIOBUH JJIsl pa3BUTHsI YMEHHI MPOEKTHO-MCCIEAOBATEIHCKOM, TBOPUECKOM
JESTCIILHOCTH.

Ha wusyuenne ¢usuku B pamkax y4yeOHOro Kypca Ha YPOBHE CpEOHEro OOMIero
obpazoBanus orBoautcs 34 yaca B 11 kiacce (1 gac B Henenio).
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COJAEPKAHUE OBYYEHUA
11 KUIIACC

Pa3nes 1. DinekTpoamHamuka

Tema 1. Dnexkmpocmamuka

Onextpuzauusi Tel. OJNEKTpUYeCKuM 3apsana. JlBa Bua 2JIEKTPUYECKUX 3apsifoB.
ITpoBOAHMKY, TUANEKTPUKH U IIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BszaumoneiictBue 3apsimoB.  3akoH  Kynona. ToueuHslii  3nekTpUyecKud — 3apsia.
Onexrpuueckoe noise. HanpsokéHHocTs snextpuueckoro mnosd. [lpuHimun cyneprno3unnn
ANEKTPUYECKUX MOJIeH. JINHNKM HANPs)KEHHOCTHU IEKTPUYECKOTO MOJIA.

Pabota cun anexrpocratudeckoro nosst. [lorennuan. Paznocts norennuanos. [IpoBogauku
U JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM IToJie. [uanexTpudeckas IpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzneHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEeprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpoiiCTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB, KOHJIEHCATOP, KOMUPOBAJIbHBIN
annapar, CTpyWHBII IIPUHTED.

Tema 2. llocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYLIECTBOBAHUS DJIEKTPUYECKOrO TOKA. VMICTOUHMKM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpspxenue. 3akon Oma [u1sl ydacTka Lemu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37E€KTPUYECKOTO TOKa.

ONEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE NCTOYHUKA TOKA. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAs MPOBOAMMOCTB TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [lonynpoBoJHUKOBbBIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoLranus. JNEeKTPOIIN3.

DneKTpuuecKkuil Tok B razax. CaMOCTOSITENbHBIN 1 HECAMOCTOATENbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHHKHA TOKa, DJIEKTPOHArpeBaTelibHbIe MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Paspnen 2. DiieKTpoaAMHAMHUKA

Tema 3. Maznumnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3amMopaelcTBME NOCTOSHHBIX MAarHWTOB. MarHWTHOe moJe.
Bekrop marautHONM MHAYKUMH. [IpUHIMI Cyneprio3uMu MarHUTHBIX 1OJei. JIMHUY MarHUTHOU
uHAykuuy. KapTruHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa nIMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aAMKHYTOIO KOJBLEBOI'O NPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJIEHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHniia.
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SIBneHue 3JIEKTPOMarHUTHOM MHAYKIMHM. IIOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKunK Papazes.

BuxpeBoe anexkTpuyeckoe Imoiie. DJIEKTPOABMKYIAs CHUJa MHIAYKIUU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYINATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTHBHOCTB. SIBICHNE CAMOMHIYKLIMHU. DJIEKTPOABIIKYILAS CUJIA CAMOMHIYKIIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpocTBa M IPAKTUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMAarHUTBI, JIEKTPOABUIaTeNb, YCKOPUTEIIN HIEMEHTAPHbBIX YaCTHL], NHIYKIIMOHHAS I1€Yb.

Pa3nen 3. KBantoBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKOHBI
dororddekra. Ypapuenue Diinmreitna mia porosrpdexra. «Kpacnas rpanuna» hotosrddexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XHMHYECKOE JEHCTBUE CBETA.

TexHU4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolryneMeHT, (OTOTATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuto o -uactuu. IlnanerapHas
mogens atoMa. Iloctymarer bopa. Vznydenne u mornomenue GOTOHOB IPU NEpexojie aToMa ¢
OJIHOT'O YPOBHs 3HEPIUU Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPOIaA.

BousinoBsie cBolicTBa yactull. Bosnbl ne bpoinsa. KoprnycKyisspHO-BOJIHOBOM JTyaiu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHudyeckne yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTh CTPOEHUS AApa. OTKpBITHE paAMOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CoiicTBa anbga-,
Oera-, raMMa-u3iydeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens siapa ['eiizenbepra—lBanenko. 3apsi
anpa. Maccooe uncio sapa. M3oTonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

@dyHIaMeHTalbHbIe B3auMOJIeHCTBUS. ENMMHCTBO (pu3nuecKoil KapTHHBI MUPA.

TexHuueckue ycTpolCTBa M NPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce oCymIecTBIS€TCS C Y4ETOM
COJIEp’KaTEeNNbHBIX MEXIIPEIMETHBIX CBS3€il C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO MO3HAHMSL:
sBIICHUE, HAY4YHBIH (akT, rumore3a, (Qu3MUeckas BEIUYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIECIUPOBAHUE, MOJECIIb, U3MEPECHHUE.
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Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe oAU INIOCKUX GUryp u o0bEMa Tel.

buonozus: anekTpudeckue ABICHUS B )KUBOW PUPOJIE, KOJIeOATENIbHbIE IBUKEHUS B )KUBOI
IPUPOJIE, ONITUYECKHUE SIBJICHUS B )KUBOW NPUPOJE, AEHCTBHE paJuallui Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPHUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEJICKA3aHUE 3eMIICTPSICCHUH.

Texnonozus: MTMHUM 3JIEKTPOIIEpead, T€HEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOBUTATED,
UHAYKIMOHHAs IIeYb, pajap, paJuoNpHEMHUK, TeNEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€JIBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UMLMU  O0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

INPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX TPaXKTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UAEHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CIOCOOHOCTh OLICHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUasl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHanbHOM AeITeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
Cc (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymieil mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHME TIJIOOATBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS LIEJIeil
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHHe OIbITa JIeATEIbHOCTH HKOJOTMYECKOM HampaBI€HHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;
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7) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEA0BATEIBCKYIO NESTEIbHOCTh HHINBHUIYaIbHO U B TPYTIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIHU ACSITEIbHOCTH, 33/1aBATh IAPaMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEJIbHOCTh, OLIEHUBAThb COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTu
($u3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IIOMCKY METOJIOB PEIICHUs 3a7a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUIO0TE3Y €€ peleHus, HAX0UTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEP:KJIEHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHaJIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHHUS 3a/1a4i Pe3YJIbTaThl, KPUTHYECKH OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITEILHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NMEPEHOCUTH 3HAaHUS M0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONNE AThTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;
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CO3/1aBaTh TEKCThl (DU3NYECKOTO COACP)KaHUS B pa3IMyHbIX (opmatax ¢ yuéTom
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBHS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHINBHUYaIbHON paboThI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIAT POJIA ¢ Y4ETOM MHEHUM
Y4aCTHUKOB, OOCYXKAaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJIATH IUIAH PELICHUsS] Pacu€THBIX M KAaYeCTBEHHBIX 3aJay, IJIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAaHHBIM BBIOODP, apryMEHTHPOBaTh €ro, Oparth Ha cebsl OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 0071acTU (PU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OLICHHBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICJIUTENBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUI;

UCTIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce oCTHKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrpaMMBbI 110 (PU3UKE IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHANBHON Cephl, ObITh YBEPEHHBIM B ce0€;
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CaMOPETyJIMPOBaHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, yMEHUE TPUHUMATH OTBETCTBEHHOCTh
3a CBOE MMOBEJICHUE, CIIOCOOHOCTH aJIalITUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHSM H MTPOSIBIIAT
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIICH CTpPEMJIEHHE K JIOCTIDKCHHIO LETU M YCIIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;

SMIIaTHH, BKIIIOYAIOMIEH CHOCOOHOCTH IMOHMMATh SMOLMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHHUS C JPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTO (PU3UKU B (HOPMUPOBAHHH COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTEIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENeH: TOYEUHBIN
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSUHBI HCTOUHUK CBETA, siIepHas MOJIeIb aTOMa, HYKJIOHHAs
MOJIENIb aTOMHOTO Si/Ipa MPH peleHn: (PU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN W KBAaHTOBOW (DM3HMKH: DJIEKTPUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MArHUTHOE JCHCTBUS TOKAa, B3aHMMOJCHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
3JIEKTPOMArHUTHbIE KOJIeOaHUsI M BOJIHBI, MPSMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPaKEHHE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBeTa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS! M HICKYCCTBEHHAs PaIMOAKTHBHOCTB;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTONB3Yys (U3UYECKHUE BETUYMHBL: HJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsDKEHUE, SJICKTPUIECKOE COPOTUBIICHNE, PAa3HOCTh MOTEHIMAJIOB, JIEKTPOABIIKYIIIAsK CHIIa,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPUUYECKOTO0 M MAarHWTHOTO TIOJEW, MEepPHOJA W 4YacToTa KoyieOaHWi B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHUjla TOKa B IPOILECCe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE W ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHWUU TPAaBUIHHO
TPAaKTOBaTh (PU3MUYECKUIM CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAueHUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

ONHUCBHIBATh M3YYEHHBIE KBAHTOBBIC SIBIEHUS W TPOLIECCHI, HUCMONb3Yys (PU3HMUECKUe
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
UMIynbc (OTOHA, TMEPHOJ| IOoJIypaclaja, PHEpPIrus CBSI3M AaTOMHBIX SJAep, NPH OMHUCAHUH
NPaBWIHHO TPAKTOBATh (PU3UYECKHUH CMBICH HWCIIONB3YEMbIX BEIUYMH, MX OOO3HAUYEHUS |
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PH3UUECKON BEITMYHMHEI;

aHaTM3UPOBaTh (PU3MUYECKHE MPOLECChl M SBJICHUS, MCIONB3Ys (DU3MUYECKHe 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HHAYKUIUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI IPEIIOMIICHHS
CBeTa, ypaBHeHHE DifHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHHS JJEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHWS MacCOBOTO YHCIA,
noctynatel bopa, 3akoH paJMOAaKTHBHOTO pachaja, OpU 3TOM pa3iuyaTh CIOBECHYIO
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(GOpMYyTUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE W YCIOBHUS (TPaHMIIBI, OOJIACTH)
MPUMEHUMOCTH;

ONpEJIEeSATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M OIKCHIBATh N300pa’keHHE, CO3/IaBaeMOE INIOCKUM 3€pPKaJIoM, TOHKOH JIMH301;

BBIMOJHATh JKCIEPUMEHTHI MO HCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W IPOLECCOB C
UCIIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu d3TOM  (HOpMyIHpOBaThH
npobiieMy/3aauy U TUIIOTE3y y4eOHOro IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 NMPEAJIOKEHHOTO
000pyIoBaHusl, IPOBOJAUTH OTBIT U POPMYITHUPOBATEH BHIBOIBL;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, IPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJ(bl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (DU3MUECKHUX BEIHYMH C UCIOJIB30BAHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
(GU3MYECKUX BEIMYMH B BHJAC TaOMUI] W TpaduKoB, [eiaTh BBIBOJBI IO pe3yJabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia 0Oe30IacCHOIO TpyAa IMPU HPOBEACHUM MCCIENOBAaHUNH B paMKax
yu4eOHOro0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCTIOJIF30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIE 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIONb3Ys
¢u3nyecKkue 3aKOHbI M MPUHLIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4d BHIOMPATh (PU3NYECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI M (QOpPMYIbl, HEOOXoIuWMbIe s €€ peleHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIBHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BETUYMHBI,

peliaTh KayecTBEHHBIC 3aJjaud: BBICTPAWBATH JIOTHUECKH HEMPOTUBOPECUHBYIO IIETIOUKY
paccyXJIeHHI ¢ OMOpo HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOMCKAa, CTPYKTYPUPOBAHUS, WHTEPHPETALMH W TMPEJCTABICHUS Y4YeOHOM H HAy4dHO-
MOMYJSIPHON MH(pOPMAIUH, TOTYYSHHON U3 Pa3INIHBIX HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MaCHOT0 UCIOJIb30BaHUS B TIOBCETHEBHOM JKU3HH;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU JISI OOECTICUeHUsI
0€30MacHOCTH pU OOpallleHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPONCTBAMHU, AJIl COXpaHEHUs
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
TPYNNbl, palMOHAIbHO pacCHpeneNsaTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYaIllMsIX, aJleKBaTHO OLCHMBATH BKJIAJ KaXKJIOTO M3 YYACTHHUKOB TPYIIIHI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHMUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/mm IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pA30BATETBHBIE
padoTbI padoTbI pecypes
Paszpgen 1. JIEKTPOINHAMUKA
bubnunoreka LIOK
1.1 DIIeKTpOCTaTUKa 4 0 0 https://m.edsoo.ru/
[locTosiHHBIM 31eKTpUYecKuil TOK. Toku B Bu6mmoteka [JOK
1.2 10 0 0
pa3IUYHBIX Cpellax https://m.edsoo.ru/
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnnorexa [JOK
1.3 9 0 0
WHAYKLIUA https://m.edsoo.ru/
Wroro no pazneny 22
Pazpnen 2. KOJIEBAHUA U BOJIHBI
MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE bubnnoreka [JOK
2.1 1 0 0
KOJIeOaHMS U BOJTHBI https://m.edsoo.ru/
bu6mmoreka [IOK
2.2 Onmika 2 0 0 https://m.edsoo.ru/
Hroro no pazneny 3
Pasznen 3. KBAHTOBASA ®U3UKA
3.1 DJIeMEHTHI KBAHTOBOW ONTUKH 4 0 0 bubmorexa [IOK
https://m.edsoo.ru/
bu6mmorexa [IOK
3.2 Crpoenue aToma 2 0 0 hitps//m.edsoo.ru/
bubmuorexa [JOK
3.3 ATOMHOE 517pO 2 0 0 https://m.edsoo.ru/
Uroro no pazneny 8

Pa3nea 4. OBOBLIAIOIIEE IOBTOPEHUE
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4.1 O06o01aroriee NTOBTOPCHHE 1 0 0 nggg&fgﬁ)gﬁ}(
Uroro no pazneny 1
Pe3epBHoe Bpems 0
OBLIEE KOJINMYECTBO YACOB 11O 34 0 0
INPOI'PAMME
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JIuct cormacoBanus k qoxkymenty Ne @msuka 11 kmace ot 28.08.2023
Wuunmatop cornacosanus: Onenena P.Jl. J{upextop
CornacoBanue uaunuupoBano: 09.12.2023 13:45

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Onenesa P.J1. 09.12.2023 - 13:45
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