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) HIOSACHUTEJBbHAS 3AIIUCKA

Pabouas mporpamma mmo yueoHOMy mipenmery «Du3ukay (6a30BbIi yPOBEHB) pa3pad0TaHa B COOTBETCTBUN C HOPMATHB-
HBIMU aKTaMU:
- ®epepanbHblil 3aK0H 0T 29.12.2012 No 273-D3 «O6 obpa3oBanuu B Poccuiickoii heaeparumy (¢ mocaeayonmMu
HU3MEHEHUSIMHU );
- [Ipuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepanmu ot 17.05.2012 Ne 413 «O0 yTBepkieHUN
(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa CPEIHETO OOLIEr0 00pa30BaHUs» (C MOCIEAYIO-
UMY U3MEHEHUSIMH )
- [Ipuka3 MunucrtepctBa npocsenieHus Poccuiickoii @enepanuu ot 28.12.2018 Ne 345 «O ®enepanbHOM NEepeyHe
y4€OHUKOB, PEKOMEHTYEMBIX K UCIIOJIb30BAHUIO MPU PEATM3AIMN UMEIOIIUX TOCYIaPCTBEHHYIO aKKPEAUTAIINIO 00-
pa3oBaTENIbHBIX IPOrPaMM HA4aJIbHOTO OOILEro, OCHOBHOTO OOILEro, CPEAHEro 0011ero o0pa3oBaHus»;
- CanuTapHO-3nIMIeMHuOSIoOTHYECKrE ITpaBriia 1 HopMatusel CanlIuH 2.4.2.2821-10 «CanutapHO-311M1€MUOJIOTYE-
ckue TpeOOBaHUs K YCIOBUSIM U OpraHU3aIiyd 00ydeHHs B 00111e00pa30BaTEIbHBIX YUPESKACHUSIX», YTBEPKICHHBIC
[TocranoBnenueM [ maBHOro rocy1apCTBEHHOTO caHUTapHOro Bpada PO ot 29.12.2010 Ne 189;
- [IpumepHas ocHOBHasi oOpa3oBaTeIbHas MporpaMma CpeaHero oo1ero oopasoBanus, 0J00peHa peieHuem dese-
paJbHOTO Y4eOHO-METOAMYECKOTO 00bEAMHEHUS 110 0011IeMy 00pa3oBaHuto (MPOoTOKOI 3acenanus ot 28.06.2016 Ne
2/16-3);
[Ipennaraemast paboyasi mporpamma 1o Gu3MKe Uit cpeHel o01eo0pa3oBaTeIbHOM MIKOIBI PEaTU3yeTCs IPU UCTIOIb30-
Banuu yueOHUKoB « DU3NKA» ns 10 u 11 kmaccoB 6azoBoro ypoBHs aBTopoB [.51. Mskumes, M.A. [lerposa, C.B.
Cremnanos, B.®. Komucapos, A.A. 3a6onotckuii, B.B. KynpsiBues. mon penakiueit B.B. Kynpsisuesa. YueOnuk npeana-
3Ha4deH Ju1s yuammxces 10 kmaccoB, n3yyaromux GuU3NKy Ha 6230BOM ypOBHE, CO3/IaH C YYETOM COBPEMEHHBIX HayYHBIX
MPEICTABJICHUM.
Ilesn mporpamMmsi:
—CHUCTEMAaTUYECKOE N3YYCHUE CBOMCTB, 3aKOHOB, SIBJICHUH 1 OOBEKTOB OKPYIKAIOIIIETO MHUPA;
-hopMUpOBaHNE HAYUHBIX NMPECTABICHUN O PU3HMUECKUX MTPOIIEccax
—pa3BUTHE JJOTUYECKOTO MBIIICHUS, TPOCTPAHCTBEHHOI'O BOOOPAKEHHU S, aHATUTUUYECKOU JIOTUKHU;
—IOATrOTOBKA arrapara, Jyisl U3y4eHUs] CMEKHBIX TUCIUIUINH;
—BOCITUTAHUE CPEICTBAMU HAYUYHBIX MPEACTABICHUN KYJIbTYPbl JUUHOCTH;
—OTHOIIEHHUE K (PU3MKE KaK K 4acTH 0OIIEeYeIOBEUECKON KyJIbTYphl Uepe3 3HAKOMCTBO C UCTOPHUEH €€ pa3BUTHS;



OcHoBHBIE 321a4U:
—o0ecmeunTh ypoBHEBYIO nuddepeHITHAIIIO B X0/1¢ 00yUICHUS;
—obecmeunTh 0a3y 3HaHWA, JOCTATOYHYIO JJIsI TPOIOJDKEHUS 00pa30BaHUS;
—c(opMHUPOBATH YCTOWYUBBIA HHTEPEC YUAIIUXCS K TIPEIMETY;
—BBISIBUTH U PA3BUTh MAaTEMaTHIYECKHE, ECTECTBEHHOHAYYHBIC M TBOPUYECKUE CITIOCOOHOCTH,

Oco0eHHOCTSIMH M3J10KCHUS COACPKAHUS KypCa SIBJISIIOTCH:

* COOJII0JICHHE IPEEMCTBEHHOCTH B OTHOIIICHUH BBEJACHHBIX B 7—9 Kjiaccax onpeelleHn (U3NIeCKUX BeJr-
quH, 0003HaYeHUH, (HOPMYIHPOBOK (PHU3UIECKUX 3aKOHOB, UCIIOIb30BaHNE IMTPHUBBIYHOTO JIsl OOYYaAIOIIMXCS JIUIaKTHYe-
CKOT0 armapara;

* ONMCAHUE CBEJICHUI U MHTEPECHBIX (PaKTOB U3 UCTOPUHU PA3BUTHS (PU3HKHU, POJIU POCCUHCKUX YUEHBIX B OT-
KPBITUSAX U TEXHUYECKUX H300PETCHUSX MUPOBOTO YPOBHS, JOCTH)KCHUN COBPEMEHHOM (PM3UKU 1 TEXHUKH;

* eIMHAsl METOJUYECKAs CXeMa U3JIOKEHUS MaTepuaia Kypca: OT 3HaKOMCTBA ¢ PU3MUECKUMH SIBICHUSMU U
nporieccaMu J10 (OpMyJIMPOBKHA OCHOBHBIX 3aKOHOB U PACCMOTPEHUS UX TEXHUYECKUX MPUMECHEHUMH;

* ypoBHeBas quddepeHmanms yueOHOro MaTepraia: B Kypce npeAcTaBiieH MaTepuall (B BUAE OTIICIbHbBIX
dbparmeHToB Wiy naparpadoB) IS yUallUXcs, KOTOPbIE HHTEPECYIOTCS MPEIMETOM, CTPEMSITCSL PACIIUPUTh CBOU 3HAHMS
u moArotoButhes k EI'D no usuke;

* CTOJIb30BAHKE €IMHOM CUCTEMBI 3a/1aHuil, Tu(dhepeHIIMPOBAHHBIX IO YPOBHIO CI0KHOCTH: BOIIPOCOB MOCIIE
naparpacdoB, BOIIPOCOB IS 00CYKACHUS, TPUMEPOB PEIICHUS 3a/1a4, PACUSTHBIX 3a7a4, TeM pedepaToB U IIPOCKTOB;

* MUPOKAS ACMOHCTpPAIUS MPOSBICHUH (PU3NICCKUX 3aKOHOMEPHOCTEH B OBITY M TEXHHKE, 00CYKICHHE KOJIO-
THYCCKHUX MPOOJIEM M MYyTEeH MX pPEeIIeHUs, CBA3eH (DU3UKH C IPYTUMHU €CTECTBEHHBIMU HayKaMHu;

* IOJIMTEXHUYECKAsl HAIPABJICHHOCTh Kypca: pacCCMOTPEHUE YCTPOMCTBA U MIPUHIIUIA IEUCTBUS PA3IMUYHBIX
TEXHUUYECKUX OOBEKTOB C UCIIOIb30BaHUEM (DHM3UUSCKUX 3aKOHOB,;

* U3JIOKEHUE TEOPETUIECKOTO MaTepHraia MPOBOIUTCS C TOMOIIBIO HEOOXOJUMOTO MUHUMyMa MaTeMaTH4e-
CKHX CPEJICTB, HO 00513aTEIIbHO ¢ MPUBEACHUEM JI0OKa3aTeIbHON 0a3bl I (GU3UISCKUX TCOPUH MIIN 3aKOHOB,;

* POBEICHUE IKCIIEPUMEHTATIBHBIX UCCIICIOBAaHUHN U TPOCKTHOM JEATEILHOCTH B IEJISIX OCBOCHUSI KOMMYHHKA-
TUBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBUM.



Heassvu udyuyeHus: GU3HKHU B CPeHel HIKOJIe ABJIAOTCH:

* opMupoBaHUe y 00y4aIOMUXCS YMEHHS BUACTh M IOHUMATh IEHHOCTh 00pa30BaHMsl, 3HAUUMOCTh (hu3HUe-
CKOTO 3HaHUS JJI KaXKIOTO YEeJIOBEKa, HE3aBUCUMO OT €T0 MPOoheCCUOHATBHON MeATeIbHOCTH; YMEHHUHA pa3audaTh (GaKkThl
Y OIICHKH, CPABHUBAThH OIICHOYHBIC BBIBOJIbI, YCTAHABIMBATH UX CBS3h C KPUTEPUSIMH OIIEHOK, (DOPMYIUPOBATH H 0OOCHO-
BBIBaTh COOCTBEHHYIO MMO3UIIHUIO;

* opMupoBaHue y 00y4JaIOMUXCS IIETOCTHOTO MPEICTABICHUS O MUPE U POJIN (DU3UKU B CO3/IaHUU COBPEMEH-
HOM €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHUS OOBSICHATH MOBEJICHUE 0OBEKTOB U MPOIECCHl OKPY Karoleh JelCTBH-
TEJLHOCTU — MPUPOHOMN, COIIMATBHOM, KyIbTYPHOU, TEXHUYECKOM CPeJIbl, UCIIONB3YS JIJIS ATOTO (DU3NUYECKUEe 3HAHUS;

* MpUOOpETEHNE 00YUAIOIITUMHUCS OIBITa PA3HOOOPA3HOU JEATEIbHOCTH, OIbITA TTO3HAHKS U CAMOITO3HAHUS;
KJIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETCHTHOCTEH ), IMEIOINX YHUBEPCAIIBHOE 3HAUCHHUE VIS Pa3IUYHBIX BUIOB JIes-
TEJLHOCTU, — HABBIKOB PEIICHUs IPOOJIeM, IPUHSATHS PEIICHHUM, ITOUCKA, aHallu3a U 00pab0TKU HH(pOpMAaITui, KOMMYHH-
KaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHUM, COTPYIHHUYECTBA, 3(H(PEKTUBHOTO U O€30MMaCHOT0 UCIIOIB30BAHUS PA3TUNUHBIX
TEXHUYECKUX YCTPOUCTB;

* OBJIaJICHHE CUCTEMOM HAay4YHBIX 3HAHUU O (PU3NYECKUX CBOMCTBAX OKPYKAIOIIETO MUPa, 00 OCHOBHBIX (H3H-
YECKHUX 3aKOHAaX U 0 COCO0axX WX UCIOIb30BAHUS B MPAKTUUYECKOM KU3HHU.



OINIMCAHUE MECTA YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE
JlanHas paGodasi mporpaMma COCTaBJieHa Ha OCHOBE IIPUMEPHOM MPOTPaMMBI cpeaHeTo(TI0JIHOTO) 0011Iero 0opaso-
BaHUs, a Takxke nporpammel M.A. IletpoBoii u W.I'. Kynukosa (cm.: Pabouas nporpamma: ®@usrika bazosiil yposens 10-
11 kn. / cocraButenn M.A. TletpoBa u U.I". KymukoB — 1-e uzmanue — M.: Jlpoda, 2019) ccrutka Ha 2IEKTPOHHYIO BEPCHUIO
Ha caiite m3matenbcTBa https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-peryshkina-fizika-10-
11-b_predmet-fizika_type-rabochaya-programma/.
—KonuuectBo yueOHbIX yacoB: B roj —70 gacoB (2uaca B Hefeno, 35 yueOHbIX Henenb), 3a 10 u 11 kimacest 140

4acoB
—@DopMBbI TPOMEKYTOUHON ¥ UTOTOBOM aTTECTALIMU: KOHTPOJIbHBIE pabOThI, CAMOCTOSATEIbHBIE PAOOTHI, TECTHI.
—YpoBeHb 00y4eHUsT — Oa30BBIN.
—Cpok peanusanuu padodeil yueOHOM MporpaMMbl — JBa roja.
Kypc noctpoen Ha ocHoBe 6a30B0ii mporpammel. [IpenogaBanue Begetcs no yueonuky «®dusuka-10» Astop I'. S.
Msikumie, M.A. [letpoBa u np —M.:IIpocsemienue 2020 r. [Iporpamma paccuutana Ha 2 4 B HEJICIIO
Kypc noctpoen Ha ocHOBe 0a30B0il porpammel. [IpenogaBanue Begercs no yueonuky «®dusuka-11» Asrop I'. S
Msikumes, M.A. IletpoBa u np —M.:IIpocsemenne 2020 r. [Iporpamma paccuntana Ha 2 9 B HEACIIO

CIIMCOK JIMTEPATYPbI

1. Msaxumes I'. 5., M.A. IlerpoBa ®u3uka: yueb. 6a3oBoro ypoBHs ajis 11 ki1. o01eo0pa3oBar. yupexaeHuit /
I'. . Msxumme, M.A. IlerpoBa. — 2-e uzn. crepeotuninoe — M.: Jlpoda, 2020. — 420 c.

2. M.A. Tletposa, N.I". KynukoBa Pabouune nporpammsl ¢pusuka bazossiit ypoens 10-11 kiaccsr, M.: [Ipoda,
2019. — 93 c.

3 M.A. Iletpoga, B.B. Kyapssues. MeToaudeckoe nocodue k yueonuky dhuszuku 10 kimacc, M.: JIpoda, 2019. —
257 c.

4 M. A. Iletpona, B.B. Kynpssiies. Meroaudeckoe nmocobue k yueouuky ¢usuku 11 kmace, M.: JIpoda, 2020. —
320 c.

5. Caypos 1O. A. ®uszuka B 11 kacce: moaenu ypokoB: kH. 1t yuutens / FO. A. Caypos. — M.: IIpocsemenue,
2005. — 271 c.
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INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA ®PUIUKU

JINYHOCTHBIMHU pe3yIbTaTaMu 00y4YeHHsl (PU3MKe B CpeHell IKoJie SABJISIIOTCS:

* B c(pepe OTHOLIEHUH 00y4JaroLuxcs K cede, K CBOeMY 3/10pOBbIO, K IIO3HAHUIO C€0s1 — OpUEHTALUs Ha JJOCTUKEHHE JINYHOTO CYACThS, peasiu-
3alMI0 TIO3UTUBHBIX )KU3HEHHBIX MEPCHEKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K IMYHOCTHOMY CaMOOIIpe/ieie-
HUIO, CIIOCOOHOCTb CTaBUTh LIEIU U CTPOUTD KU3HEHHBIE IIJIaHbl; TOTOBHOCTh U CIIOCOOHOCTb 00eceunTh ce0e U CBOUM OJIM3KUM JOCTOHHYIO
KHU3Hb B IPOIIECCE CAMOCTOSATEILHOM, TBOPYECKOH M OTBETCTBEHHOW NEATEIBHOCTH, K OTCTAMBAHUIO JMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, BbIPA0AThIBATE COOCTBEHHYIO MO3HUIIMIO 110 OTHOIIEHHUIO K OOLIECTBEHHO-IIOJUTUYECKUM COOBITHSIM MPOLUIOr0 M HACTOSAIIEro Ha OC-
HOBE OCO3HAHMS U OCMBICIECHUS UICTOPUH, JYXOBHBIX LIEHHOCTEW U TOCTUKEHUH HAlllel CTPaHbl, K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOT-
BETCTBUHU C OOIIEYEIOBEUECKUMH LIEHHOCTSAMH U HJleaJIaMU TPaKJaHCKOIro OOIIeCTBa; IPUHATHE U peau3aliio IEHHOCTEN 3J0pOBOTo 1 0e3-
OIIaCHOT0 00pa3a XKHU3HH, OEpPEeXKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYeCKOMY H IICHXOJIOTHYECKOMY 3710~
POBBIO;

* B cepe oTHOLIEHUH oOy4aromuxcs k Poccun kak k Ponune (OreduecTtBy) — poccuiickasi HEHTUYHOCTb, CHOCOOHOCTh K OCO3HAHUIO POCCHIA-
CKOM MAEHTUYHOCTH B MTOJUKYJIBTYPHOM COLIMYME, UyBCTBO MPUYACTHOCTH K HCTOPUKO-KYJITYPHOM OOLIHOCTH POCCHICKOI0 HapoJa U cyab0e
Poccun, natproTusM, TOTOBHOCTS K CilyKeHHI0 OTEeUeCTBY, €ro 3alluTe; yBaXKEHUE K CBOEMY HApOJ1y, YyBCTBO OTBETCTBEHHOCTH nepea Poau-
HOM, TOPIOCTb 3a CBOM Kpai, cBor0 PonuHy, 3a mponuioe U HacTosllee MHOTOHALIMOHAIBHOTO Hapoaa Poccun, yBakeHue rocy1apCTBEHHBIX
cUMBOJIOB(TepO, ¢urar, rumMH); popMHUpPOBaHUE YBAKEHHUS K PyCCKOMY SI3BIKY KaK rOCyapcTBEeHHOMY s13bIKy Poccuiickoit denepanyu, sBIsio-
IIeMycsl OCHOBOIM POCCHHCKOM MIEHTUYHOCTH U TJIaBHBIM (DAKTOPOM HAllMOHAJIBHOI'O CaMOOIPE/IEICHNUS; BOCIMTAHUE YBAXKEHUS K KYJIbTYpe,
A3bIKaM, TPAIULUSAM U 00bIYasiM HapOJI0B, MpoKKBaIKX B Poccuiickoit denepannu;

* B cpepe OTHOIIEHUH 00yUaromuxcst K 3aKOHY, FOCYJIapCTBY U K I'Pa)kJIaHCKOMY OOIIECTBY — I'pakJaHCTBEHHOCTh, IPaX/IaHCKas MO3ULHS
aKTUBHOT'O U OTBETCTBEHHOIO WIEHA POCCUIICKOr0 00IIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE ITpaBa U 00s3aHHOCTH, YBaXKAOLIETO 3a-
KOH U IIPaBOINOPSA0K, OCO3HAHHO MPUHUMAIOLIETO TPAAUIIMOHHbIE HAIIMOHAJIbHBIE U O0IIeYeI0BeYeCKHe TYMAHUCTHUECKUE U IEMOKpaTHye-
CKH€ 1IEHHOCTH, TOTOBOTO K YYacTHIO B OOLIECTBEHHOMN JKU3HU; MPU3HAHNE HEOTUY>K/IAeMOCTH OCHOBHBIX IpaB U CBOOOJ YeI0BEKa, KOTOPhIE
IPUHAAIEKAT KAKAOMY OT POKACHHUS, TOTOBHOCTh K OCYILECTBIEHUIO COOCTBEHHBIX MpaB U cBOOO] 0€3 HapylIeHUs IpaB M CBOOOJ IPYrUx
JIMI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MTpaBa M CBOOOJBI YEJIOBEKA U I'PakJlaHWHA COIVIACHO OOIENPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEXyHapOJHOr 0 IIpaBa U B cooTBeTcTBUM ¢ KoHcTuTynumen Poccniickoii @enepanuu, npaBoBas U NOJUTHYECKAsi TPAMOTHOCTB; MUPOBO33pe-
HUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTHKH, OCHOBAaHHOE Ha JUAJIOTe KYJIbTYp, a TAKXKe pa3-
JUYHBIX (OpPM OOILIECTBEHHOI'O CO3HAHMUS, OCO3HAHHE CBOErO MECTa B MOJUKYJIBTYPHOM MHpE; HHTEPUOPU3ALUS LIEHHOCTEH JIeMOKpaTHH U
COLIMAJILHOW COJMIapHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHHUH B IPYIIE WM COLMAIbHOW OpPraHM3aluu; TOTOBHOCTh
00yyaromuxcs K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUHU PELICHUH, 3aTparuBarolIMX MpaBa i HHTEPECHI, B TOM YHCJIE B PAa3IHMUHBIX opmax
OOIIECTBEHHON CaMOOpraHMU3aliK, CaMOyTpaBIeHUs, OOIIECTBEHHO3HAUNMOM JesTeIbHOCTH; TPUBEPKEHHOCTh HJIeIM MHTEpHAIIMOHATIN3MA,
Jpy>KOBbl, paBEHCTBA, B3aMMOIIOMOIIIY HAPO/I0B; BOCITUTAHNE YBAKUTEILHOI'O OTHOILIEHHS K HAIIMOHAJIbHOMY JIOCTOMHCTBY JIIOJICH, UX UyBCTBaM,
PENUTHO3HBIM YOEKIEHUSIM; TOTOBHOCTh 00YYaroIIUXCsl IPOTUBOCTOSATH UCOJIOTHH IKCTPEMU3Ma, HAllMOHAIN3Ma, KCeHO()OoOUH, KOPPYIILIIH,
JUCKPUMHHALIMU 110 COLMANIBHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSM;
B.c(hepe oTHOIIEHUIT 00YyHaIOLMXCS C OKPYIKAIOIIKUMHU JIF0IbMU — HPaBCTBEHHOE CO3HAHME U TMOBEICHUE HA OCHOBE YCBOCHMS 00IIeUesIoBe-
X [IEHHOCTEH, TOJEPaHTHOTO CO3HAHUS U MOBEIEHUS B MOJMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JHMAJIOT C JAPYTHMH




JIOJIbMU, IOCTHTaTh B HEM B3aMMOIIOHUMAHWS, HAXOIUTh OOIIME e U COTPYIHUYATH ISl UX NOCTHXKEHUS; MPUHITHE T'yMaHUCTUYECKUX
[IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIILHOE U JOOpOKeNaTeIbHOE OTHOIICHHS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO; CIIOCOOHOCTEN
K COTICpEKMBAHUIO U (POPMUPOBAHUS TO3UTHBHOTO OTHOIICHHMSI K JIFO/ISIM, B TOM YHCIIE K JIUIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 3JI0POBBS
U UHBaIKJaM; OepeKHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3NUYECKOMY U TICUXOJIOTUYECKOMY 3/I0POBBIO IPYTHX JIIOACH, yMe-
HUE OKa3bIBaTh MIEPBYIO TIOMOIIIb; (DOPMHUPOBAHKE BBIPAXKECHHON B IIOBECHUH HPABCTBCHHOMN MO3HIIUU, B TOM YHUCJIE CIIOCOOHOCTH K CO3HATEIb-
HOMY BBIOOpY J100pa, HPABCTBEHHOI'O CO3HAHMS U MOBEJIEHUS HA OCHOBE YCBOEHUS OOIIEUYEIOBEYECKUX LIEHHOCTEH U HPABCTBEHHBIX UYBCTB
(uecTH, moyTa, CIPABEITMBOCTH, MUJIOCEPIHS U APYKETIO0MS ); KOMIETCHIIHA COTPYIHIHYECTBA CO CBEPCTHUKAMM, JICTHbMHU MIIAIIETO BO3PacTa,
B3pOCJIBIMH B 00pa3oBaTeIbHON, OOIIECTBEHHOMNOJIE3HOM, yueOHO-UCCIeI0BaTeNIbCKOM, MPOSKTHON U APYTUX BUAAX NEATEIbHOCTH;

* B chepe OTHOLIECHUI 00YYarOMIMUXCS K OKPYKAIOIIEMy MUPY, K KUBOM MPHUPOJE, XyA0KECTBEHHON KyJIbType — MHUPOBO33pEHHUE, COOTBET-
CTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH, 3HAUUMOCTh HAYKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIaJICHHUE JOCTO-
BepHOU nHpopMaIueil 0 mepeaoBhIX JOCTUKEHHUIX U OTKPHITUAX MHUPOBOM U OTEYECTBEHHOI HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX
00 ycTpoiicTBe MUpa U OOIIECTBA; TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YUCIIE CAMOOOPa30BAHUIO, HA TIPOTSKCHUH BCCH KU3HU;
CO3HATENIbHOE OTHOIICHHE K HETIPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO yCIIEUTHON Mpo(deCCHOHAIbHON 1 O0IIECTBEHHON 1€ATEIbHOCTH; KO-
JIOTUYECKasi KyJIbTypa, OepesKkHOEe OTHOILICHHUS K POAHON 3eMJie, MPUPOJAHBIM OorarcTBaM Poccnu M Mupa, TOHMMAHHUE BJIUSHUS COIHAIBLHO-
SKOHOMMYECKHUX MPOLIECCOB HAa COCTOSIHKIE MPUPOIHOMN U COLIMATIBHON CPe/bl, OTBETCTBEHHOCTHU 33 COCTOSIHHE MIPUPOIHBIX PECypCOB, YMEHHH U
HABBIKOB Pa3yMHOT0 IIPHPOJIOTIONB30BaHUS, HETEPITMOT'O OTHOIICHUS K ACUCTBHSIM, TPUHOCSIIINM BPEI SKOJIOTHH; TPHOOPETEHUE OIBITA KO-
JIOTO-HAIPABIIEHHOM JIEATEIBHOCTH; 3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY O0YCTPOICTBY COOCTBEHHOTO OBITa;

* B chepe OTHOILIEHUN OOYyUAIOIIUXCS K TPyAy, B chepe cOUanbHO-I5KOHOMUUECKUX OTHOIICHHH — yBakeHHE BceX (OpM COOCTBEHHOCTH,
TOTOBHOCTb K 3aIIUTE CBOEH COOCTBEHHOCTH; OCO3HAHHBIN BBIOOp OyayIiel mpodeccuu Kak myTh U CIOCcO0 peaan3auu COOCTBEHHBIX )KU3HEH-
HBIX [IJIAHOB; TOTOBHOCTH 00YYAOIIUXCSI K TPYIOBOM MPOPECCHOHATBHOMN IS TSIILHOCTH JIJIS IIOATOTOBKH K PEIICHHUIO JTMYHBIX, OOIIIECTBCHHBIX,
TOCY/AapCTBEHHBIX, OOIIEHAIMOHABFHBIX MPOOJIeM; TOTPEOHOCTh TPYAUTHCA, YBAKEHUE K TPYAY U JIOASM TPYyAa, TPYAOBBIM JOCTHKEHUSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHUE K Pa3HBIM BUAAM TPYIOBOU JCSITEILHOCTH, TOTOBHOCTh K CaMOOOCITYKUBAHHUIO,
BKIItOUasi 00y4eHHe 1 BBIMIOJIHEHUE TOMAIIHUX 00S3aHHOCTEH.
e ['paxxnanckoe BocnuTaHue:

MPEJICTaBICHHUE O COLMATbHBIX HOPMaxX W MPaBUJIaX MEKIHMUYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE, B TOM YHCIIE B COIMANBHBIX COOOIIECTBAX;
TOTOBHOCTB K pa3HOOOPa3HOW COBMECTHOM JISATSIEHOCTH IPHU BHITIOJIHCHHH YICOHBIX, TIO3HABATEIBHBIX 33J1a4, CO3JTAHUU YUEOHBIX POCKTOB;
CTpeMJICHHE K B3aHMOTIOHUMAHHUIO U B3aMMOITOMOIIIH B IPOIIECCe ITOW yUeOHOU JACSITeIbHOCTH, TOTOBHOCTD OIICHHBATh CBOE MTOBE/ICHUE U TI0-
CTYIIKH CBOUX TOBApHIIEH C MO3UIIUK HPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHIA MOCTYITKOB.
o IlaTpuoTHyeckoe BOCIUTAHNE:

[IEHHOCTHOE OTHOIIIEHUE K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U Hay4YHOMY HACJIEIUI0; MOHUMaHKUe 3HaUeHUsI MHHOPMATUKU KaK
HAyKHU B )KM3HU COBPEMEHHOTO OOIIECTBA; BJIAJICHUE JOCTOBEPHOM MH(OpMAIIUEH O MepeTOBbIX MHUPOBBIX H OTCYCCTBCHHBIX JOCTIKECHUSIX B
obnactu nHGOPMATUKH U MTHPOPMAITMOHHBIX TEXHOJIOTHIA; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O U(POBOIi TpaHcHopMaluu COBpeMeH-
HOTO OO0IIeCTRa.
e JlyXOBHO—HPABCTBEHHOE BOCIIUTAHHE:



OpHUEHTAIUs Ha MOpaJIbHBIE IIEHHOCTH U HOPMBI B CUTyallUsX HPAaBCTBEHHOT'O BHIOOPA; TOTOBHOCTH OIICHUBATH CBOE MOBEJCHHUE U TIOCTYIIKH, a
TaKOKe MOBEJICHUE M TIOCTYNKH APYTHX JIOJACH C MO3UIMU HPAaBCTBEHHBIX M MIPABOBBIX HOPM C YYETOM OCO3HAHHSI MOCIIEACTBUIA MOCTYIKOB;
AKTUBHOE HETIPHATHE acCOIMAJIBbHBIX ITOCTYNKOB, B TOM YHCIE B ceTH VHTepHET.

e JcTeTHYecKoe BOCIHUTAHUE:

DCTeTHUECKOEe OTHOIICHNE K MUPY, TOTOBHOCTb K 3CTETHYECKOMY 00YCTPOHCTBY COOCTBEHHOTO OBITA.

e IleHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUYECKUX MPECTaBICHUN 00 nHpopManuu, nHHOPMAIIMOHHBIX IIpoIieccax M HH(POPMAIIMOHHBIX TEXHOIOTHSX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOH NMPAKTUKU U COCTABIISIONINX 0a30BYIO0 OCHOBY JJIsl TOHUMAaHHUS
CYUIHOCTH HAyYHOH KapTHHBI MUpPa; HHTEpPEC K 00YUYCHHIO U MO3HAHHIO; TF0003HATEIFHOCTh; TOTOBHOCTh U CIIOCOOHOCTH K CAaMOOOPa30BaHHMIO,
MCCIIEZIOBATEIbCKO JICSITEIbHOCTH, OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00yueHHs B JAaibHEieM; cOpMUPOBAaHHOCTH HH(POP-
MaIMOHHOH KYJIBTYPbI, B TOM YHCJIe HABBIKOB CAMOCTOSITEIIbHON paboThI C yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOH, pa3HOOOpa3HBIMU
cpeacTBaMy HHPOPMAIIMOHHBIX TEXHOJIOTH, @ TAK)KE YMEHHS CAaMOCTOSTEIbHO ONPEACIATh U CBOETO 00yUeHHS, CTABUTH U JOPMYITHPOBATH
Juis1 ce0s1 HOBBIE 3324 B y4€0e M MO3HABATEIBHOM e TEILHOCTH, PAa3BUBATH MOTUBBI M HHTEPECHI CBOCH TI03HABATEIILHON ACATEITHHOCTH.
e @opMHpOBaHHUE KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH XHM3HU; OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/J0POBBIO; YCTAaHOBKA Ha 37I0POBBII 00pa3 KHU3HHU, B TOM YHCIIE U 32

CU€T OCBOCHHMSI M COOJTIOICHNSI TPeOOBaHUI O€30MIaCHOM IKCIUTyaTaIlK CPEACTB MH(POPMAIIMOHHBIX U KOMMYHUKAMOHHBIX TexHoorui (MKT).
e Tpynosoe BocnnuTanue:

UHTEpeC K NMPaKTHUECKOMY M3Yy4eHHIo npodeccuii u Tpyaa B chepax npopeccuoHaIbHON 1eSTeNbHOCTH, CBI3aHHBIX ¢ HH(POPMATUKOH, Ipo-
IrpaMMHPOBAHNEM U HHPOPMAITMOHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha TOCTH)KEHUSX HAYKH MH(POPMATHKN U HAYYHO—TEXHHYECKOTO TTPO-
rpecca; 0CO3HaHHbIM BEIOOP U MOCTPOECHUE WHANBUYATbHOM TPaeKTOPUH 00pa30BaHMs U )KU3HEHHBIX IIJIAHOB ¢ YYETOM JIMYHBIX U OOIIECTBEH-
HBIX UHTEPECOB U MOTPEOHOCTEH.
e JKoJIOrHYecKoe BOCIIUTAHHE:

0CO3HaHME ITI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM U IMyTel UX pelieHus, B ToM yucie ¢ yuétoM Bo3moxHocted UKT.

MeTanpeameTHble pe3yJbTaThbl 00y4deHUs (U3MKE B CpeIHEH 1IKOJIE MPEACTaBIECHbI TPEMs TPYIIaMHi YHUBEPCATIbHBIX YU€OHbBIX AEHCTBUI.
PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiiCTBHSA

BbinycKHUK HAy4YuTCS:

* CaMOCTOSITEIILHO OTPEACIIATH 1IN, CTABUTh U (hOPMYIHUPOBATH COOCTBEHHBIC 33/1a4i B 00Pa30BaTEIbHON ACATEIHPHOCTU U KU3HECHHBIX CUTY-
anusx;

* OLICHUBATh PECYPCHI, B TOM YHCJIC BpeMs U APYyrue HeMaTepHaIbHBIC PECYPChI, HEOOXOIUMBIE MIJIsi JOCTHXKECHHSI TIOCTABIICHHON paHee eI,

* COMOCTABIISATH UMEIOIINECS BOZMOKHOCTH ¥ HEOOXOIUMBIE JIJISl TOCTHKEHUS eI PECYPCHI;

* OPraHu30BbIBaTh (D (PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOUMBIX JIJISI JOCTHXKEHHS TIOCTABIICHHOM 11€1TH;

* QUpPEACISITh HECKOJIBKO MYTEW JOCTHXKEHHS TIOCTABIIEHHON LIETH;



* BBIOMPATh ONTUMAJIbHBIN YTh JOCTHXKEHHS LIETH C Y4eTOM 3(p(PEeKTUBHOCTH PacX0JOBAHUS PECYPCOB  OCHOBBIBASICh HA COOOPAKECHUSAX 3TUKU
U MOpallu;

* 3371aBaTh [1apaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOXKHO ONPEACIIUTD, YTO LIEJIb JOCTUTHYTA;

* COIIOCTABIIATH IOJYUYEHHBIN PE3YJIbTAT JEATEIBHOCTH C IIOCTABIECHHON paHee LENbIO;

* OIICHUBATH MOCIICACTBUS JOCTHKEHHS TOCTABICHHOM IEJINB y4eOHOM JeITeIbHOCTH, COOCTBEHHOM JKU3HU M KU3HU OKPYKAIOIIUX JIFOICH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

BbINyCKHUK HAYYUTCS:

* KPUTHYCCKHU OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMAIIMIO C PA3HBIX MO3UIINI;

* pacro3HaBaTh U UKCHPOBATH IPOTHBOPEUHSI B HHPOPMAIIMOHHBIX HCTOUHUKAX;

* HCIIOJIb30BaTh PA3JIMYHBIC MOJICIbHO-CXEMAaTHYCCKUE CPEACTBA IS MPEACTABICHUS BBIIBICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX MTPOTH-
BOPEUN;

* OCYIICCTBIIATh Pa3BEPHYTHI HHPOPMALIMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE HOBBIC (YUeOHBIC U TO3HABATEIIHHBIC)

3a/1a4u;

* HCKaTh M HAaXOJIUTh 000OIIEHHBIC CITOCOOBI PEIICHHUS 33/1a4;

* IPUBOIUTH KPUTUYECKHE apTYMEHTHI KaK B OTHOIICHUH COOCTBEHHOTO CYX/ICHHS, TaK M B OTHOIICHHH JCHCTBUIN M CY)KICHUH IPyTroro;

* aHAJIM3UPOBATH M MTPEOOPA30BBIBATH MPOOIEMHO-TIPOTUBOPEYHBHIC CUTYAITUH,

* BBIXOJIUTH 32 PAMKH YIeOHOTO MPEMETa U OCYIICCTBIISATH IEJICHAIIPABICHHBIN ITOMCK BO3MOKHOCTEH MMUPOKOTO TIEPEHOCA CPEJICTB U CIIOCO-
0OB JCHCTBUS,

* BBICTPanWBaTh HHANBUAYAIbHYIO 00pa30BaTEeIbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYCHHUS CO CTOPOHBI APYTUX YIAaCTHHUKOB M PECYPCHBIE Orpa-
HUYCHUS;

* MEHSATH U yJICP)KUBATh Pa3HbIC MO3UIMH B ITO3HABATEIBHOM AEATEILHOCTH (OBITh YUEHHKOM U yuuTeneM; GopMyIHpoBaTh 00pa30BaTe/IbHbIN
3aIpoC | BBIMOJHATH KOHCYJIbTATUBHBIC (DYHKIIUH CAMOCTOSTENILHO; CTABUTH MPOOJIeMy U pabOTaTh HaJl €€ PEIICHUEM; YIIPABJISATh COBMECTHON
MI03HABATEIBHOM JCSITEIbHOCTHIO U TIOTUUHATHCS).

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe AelicTBUSA

BoinycKHUK HAy4YuTCH:

d OCYHIGCTBJ'ISITI) HeJ'IOBy}O KOMMyHI/IKaHI/IIO, KaK CO CBepCTHI/IKaMI/I, TakK U CO B3pOCJ'H>IMI/I (KaK BHYTpI/I O6p330B3T€J'IBHOI71 opraHmaupm, TaK U 3a
ee mpenenaMu);

* [IPY OCYLIECTBIIEHUU IPYIIIOBON pabOThI OBITH KaK pyKOBOJUTENIEM, TAK U YJICHOM MPOEKTHOM KOMaH/Ibl B Pa3HBIX POJISX (TeHEpaTopoM HJieH,
KpI/ITI/IKOM, HUCIIOJIHUTCIIEM, HpC3€HTYIOH_II/IM nT. Il),

* pa3BEpHYTO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C HCTIOJIB30BAHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) S3bIKOBBIX CPEJI



* pacro3HaBaTh KOH(IMKTOTEHHBIE CUTYallUU U IPEIOTBpALIaTh KOH(PIUKTHI 10 UX aKTUBHOH (a3bl;

* KOOPAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX BUPTYaJIbHOI'O B3aUMOJEHCTBUS (MM COUYETaHUs PEaIbHOI0 U BUPTYaJIbHOTO);

* COTJIACOBBIBATH MO3UIINH YWIEHOB KOMaH Ikl B IIpoIiecce paboThl HaJl OOIIUM MPOTYKTOM/PEIICHUEM;

* [IPEJICTABIIATH IyOJMYHO PE3yIbTaThl MHANBUAYAIBHON U IPYIIIOBOM AEATEIBHOCTH KaK Iepe]] 3HAKOMOM, TaK U Ilepesi He3HAaKOMOH ayauTo-
puew;

* 1010MpaTh NAPTHEPOB JUISL JEJIOBON KOMMYHHMKAIIMK UCXOI U3 COOOpaXKeHNUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JINYHBIX CUMIIaTHIi;
* BOCIIPUHMMATh KPUTUYECKHE 3aMEUaHUs KaK peCypc COOCTBEHHOI'O Pa3BUTHS;

* TOYHO U €MKO ()OPMYJIMPOBATh KaK KPUTHUECKUE, TAaK U 0J0OpUTEIbHBIE 3aMeUaHMsl B aJipec APYyrux JIoJel B paMKax JejJ0BOd 1 0Opa3zoBa-
TEJIbHOM KOMMYHUKAIMH, U30€erast X 3TOM JINYHOCTHBIX OLIEHOYHBIX CYXKAECHUH.

IIpeameTHbIE pe3yJIbTATHI

BoinyckHUK Ha 0230BOM YPOBHE HAYYMTCSH:
* JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (GU3MKU B (POPMUPOBAHUHM COBPEMEHHON HAYYHOH KapTUHBI MUDPA, B Pa3BUTHH COBPEMEHHBIX
TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKOM NEATEIILHOCTH JIFOICH;
* MOKA3bIBAaTh Ha MMPUMEPAX B3aUMOCBS3b MEXIY (DU3UKOI U APYTUMH €CTECTBEHHBIMU HAyKaMH;
* yCTaHaBJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPUMEHATh OCHOBHBIE (PM3NYECKHE MOEIH Ul UX ONUCAHUS U OOBACHEHHUS;
* HCII0JIb30BaTh MH(GOPMAIUIO (PU3UYECKOTO COACPKAHUS MPHU PEHICHUH YYEOHBIX, IPAKTUUECKUX, IPOEKTHBIX U MCCIEA0BATEIbCKUX 3a/1a4,
UHTETpUpys MHPOPMALIUIO U3 pa3IMYHBIX HCTOYHUKOB U KPUTHUECKHU €€ OIICHHUBAs;
* pa3inyaTh U YMETh UCIIOJIb30BATh B yUEOHO-UCCIIEIOBATEIbCKOM AESITENbHOCTH METO/IbI HAYYHOT'0 MCCle0BaHus (Ha0Jt01eHne, ONICaHue,
U3MEpPEHUE, SKCIIEPUMEHT, BbIIBUKEHHUE THIIOTE3bI, MOJIEIMPOBAHUE U T. A.) M (OPMBI HAYYHOTO 1MO3HAHUS ((haKThl, 3aKOHBI, TEOPUH), TEMOH-
CTpPUpYs Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHWH;
* IPOBOAMTH MPSIMbIE U KOCBEHHbIE U3MEPEHHsI (PU3NUECKUX BEIMUUH, BBIOUpas H3MEpUTEIbHbIE IPUOOPHI C Y4eTOM HEOOXOAUMOM TOUHOCTH
WU3MEPEHUM, TUIAHUPOBATh X0/ U3MEPEHHUH, IT0Iy4YaTh 3HAYCHUE U3MEPSAEMON BEIMYHMHBI U OLIEHUBATh OTHOCUTENBHYIO ITOIPEIIHOCTh U3MeEpe-
HUS 110 popmyIiam;
* BBINIOJIHATH UCCIIEOBAHMSI 3aBUCUIMOCTEH MeX 1y (PU3MUECKMMU BETMUMHAMU: TPOBOIUTH U3MEPEHUS U ONPEETATh Ha OCHOBE HCCIIEIOBAHNUS
3HA4YECHHE MAPaMETPOB, XapaKTEPU3YIOIIMX JaHHYIO 3aBUCUMOCTh MEX/1y BEIMYMHAMU, U JEJIaTh BBIBOJ C YIETOM ITOIPEIIHOCTH U3MEPEHN;
* UCMOJIB30BATh JUISl ONHCAHMS XapakTepa MpOoTeKaHWs (U3NYECKUX MPOIEcCOB (hU3MUYECKHE BEIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBS3b
MEXIy HUMH;
* HCIOJIB30BATh JJISl OMTUCAHUS XapaKTepa MpoTeKaHus (PU3NYECKUX MPOLEcCOB (PU3MUECKHE 3aKOHBI C YU€TOM I'paHHIl UX TPUMEHUMOCTH;
* pelaTh Ka4YeCTBEHHBIE 33/1a4H (B TOM YHCIIE U MEXIPEIMETHOIO XapaKTepa), UCIONb3Ysl MOJIEH, (PU3MUecKre BETUUNHBI U 3aKOHBI; BHICTpa-
UBaTh JIOTHUECKU BEPHYIO LIEMOYKY O0BSICHEHUS (JJ0Ka3aTeNbCTBA) NMPEJI0KEHHOT0 B 3ajjaue Ipolecca(sBIeHHs);
* pelIaTh pacyeTHbIE 33/1a4 C SBHO 33JaHHON (PU3NYECKOW MOJIENbIO: Ha OCHOBE aHAJIM3a YCIIOBUS 3a7aud BBIIEIATH (PU3NUECKYI0 MOJIETb,
HAXOJUTh (PU3MUECKUE BETUUYMNHBI U 3aKOHBI, HEOOXOAMMBIE U JOCTATOUHBIE JJIS €€ PEeLICHHsI, TPOBOJIUTH pac-ueThl U MPOBEPATH MOTyUEHHBIH
pEe3yibTaT;

ATHIBATH TPAHULIBI IPUMEHEHHS N3YUYEHHBIX (PU3MUYECKUX MOJeNel MpH peeHnn GU3NIECKUX U MEKITPEIMETHBIX 3a/1a4;



* IPUMEHSATH 3HAHUS O MPUHIUIIAX Pa0OTHl U OCHOBHBIX XapaKTEPUCTUKAX U3YUCHHBIX MAIIWH, TPUOOPOB U IPYTHX TEXHUYECKUX YCTPOMCTB
JUISL pEIICHUS TPAKTHUECKUX, Y4eOHO-HCCIIeI0BaTENbCKUX U IPOEKTHBIX 3a7a4;

* HCIIOJIH30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaX W MPOIECcax B MOBCEIHEBHOM KM3HU JJIsi 0OecrieueHus: OE30MacHOCTH MPU OOpAIEHUU C
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMU, AJISi COXPAHEHUS 3I0POBbsSI U COOJIOJCHUS HOPM 3KOJOTHYECKOrO MOBEACHUS B OKpY’Karolei
cpene, i NPUHATHS PELICHUIN B IOBCEAHEBHOM KU3HU.

BbinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCSH:

* IOHUMATh U OOBSICHSTH LIEIOCTHOCTh (PU3UUECKOM TEOPHH, PA3INYaTh IPAHULIBI €€ IPUMEHUMOCTH U MECTO B PsIly IPYTHX

(UBHUYECKUX TCOPHUH;

* BJIAJICTh IPUEMAMU ITOCTPOCHUS TEOPETUIECKUX JTOKA3aTEIbCTB, @ TAKXKE IPOTHO3UPOBAHUS 0COOCHHOCTEH NPOTeKaHNs (PU3HMUECKUX SBICHHUN
U MPOLIECCOB Ha OCHOBE MOJIyYEHHBIX TEOPETUUYECKUX BBIBOIOB U JJOKA3aTEIbCTB;

* XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/Iy OCHOBOINOJIAralolMMU HayYHbIMU NOHSTUSMU: IPOCTPAHCTBO, BPEMsL, MaTepus (BELIECTBO, M10JIE),
JIBIDKEHUE, CUJIA, SHEPTHS;

* BBJIBUTATh TMITOTE3bI HA OCHOBE 3HAHUSI OCHOBOMOJATAIOMINX (PH3HUECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;

* CaMOCTOATENBHO MJIAHUPOBATh M IPOBOAUTH (PU3UUECKUE SKCIIEPUMEHTHI;

* XapaKTepU30BaTh II00ATBHBIC MPOOIEMBI, CTOSIIIUE MIEPE]] YETIOBEUECTBOM: SHEPTETUUYECKHE, CHIPbEBbIC, SKOJIOTUYECKHE U POJIb (PU3UKH B
PELIEHUH ITUX MPOOIIEM;

* pelaTh MPaKTUKO-OPHUEHTUPOBAHHbIE KAaUECTBEHHBIE M pacyueTHblE (pU3MUecKHe 3a7auu ¢ BbIOOpOM (pU3MUECKON MOJENH, UCHOJIb3Ysl He-
CKOJIBKO (PM3MUECKUX 3aKOHOB MIJIH (POPMYJI, CBA3BIBAIOIINX U3BECTHBIE (PU3NUECKUE BETNUHHBI;

* OOBSICHITH MPUHIMIIBI pAa0OTHI U XapaKTEPUCTUKU U3yUYEHHBIX MallliH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;

* O0OBACHATH YCIIOBHS NMPUMEHEHHsI (pru3nuecKux Mojeneil npu pemeHun Gu3nyeckux 3ajad, HaXOAUTh aJ€KBATHYIO MPEI0KEHHON 3a1aue
(bu3nyYeCcKyro MOJIENb, pa3peliaTh NpodaeMy Kak Ha OCHOBE UMEIOLIMXCS 3HAHUN, TaK U MPU TTOMOIIY METOJI0B OLIEHKH.

Pu3NKa U eCTECTBEHHO-HAYYHBIH METO/ NO3HAHUSA NPHPOABI

IIpenmeTHbIe pe3yJibTaThl 0CBOCHHS TEMbI I03BOJISIIOT:

— J1aBaTh ONpeAeIeHUs MOHATUI: (U3nUecKas BeIMunHa, (PU3NYECKHl 3aKOH, Hay4Has TUIIOTe3a, MOJIeNb B (PM3HKE, DIIEMEHTapHas YacTulla,
dbyHIaMeHTaIbHOE B3aUMOJIEHCTBUE;

— NPUBOAUTH PUMEPHI 00BEKTOB U3yUEHHs (PU3UKH;

— MPUBOAUTH 0a30BbIe (PU3MUECKHUE BETUUYUHBI, KPaTHbIE U JOJbHBIE €UHUIIBI, OCHOBHBIE BU/IbI (DyHAAMEHTAIbHBIX B3aUMOIEUCTBUMN, UX Xa-
PaKTEPUCTUKH, PAINyC NEHCTBUS;

— ONKUCBIBATh U IPUMEHSATH METO/Ibl HAYYHOT'O HCCIIeI0BaHUs B (PU3HKE;

— JIeN1aTh BBIBOJBI O IPAHHIIAX IPUMEHUMOCTH (PU3MUECKUX TEOPH, NX MPEEMCTBEHHOCTH, CYIIECTBOBAHUH CBsI3€il M 3aBUCUMOCTEH MEX1y
bu3nYeCKUMHU BEIMYNHAMU;

— pa3nanyaTh NpsSMble U KOCBEHHBIC U3MEPEHUs (PU3NUYECKUX BEIMYMH; TOHUMATh CMBICI a0CONIOTHOM M OTHOCUTENILHOW MOTPEIIHOCTEeH 13-
MEpEeHUs;



— UHTEPHPETHPOBATH HUZNIYECKYIO HH(POPMAIUIO, TOTYUYECHHYIO U3 Pa3HBIX HCTOUHHKOB.

DJIeKTPOAMHAMHKA
IIpenmeTHbIe pe3yabTaThl 0CBOECHUS TeMbl MO3BOJIAIOT:
— JIaBaTh ONPECICHUS TOHATHIA: JIEKTPU3aLMs TEJl, IEKTPUUECKU U30JIMPOBAHHASL CUCTEMA TEJN, JIEKTPUUYECKOE T10JI€, TUHUU HAIPSKEHHO-
CTH DJICKTPOCTATUYECKOTO TOJIs, OJTHOPOTHOE FIECKTPUUECKOE MMOJIE, SKBUIIOTCHITHAIBHAS TTOBEPXHOCTh, CBOOOIHBIC M CBSI3aHHBIC 3aPs/Ibl, KOH-
JIEHCATOp, MOJSAPU3ALUs JUIEKTPUKA, HIEKTPOCTATUYECKas HHAYKLHS, SIEKTPUUECKUN TOK, CTODOHHHUE CHJIbI, DIEKTPOIUTHYECKAS JUCCOLU-
alysi, MOHU3aIMs ra3za, MarHUTHOE B3aMMO/JICUCTBUE, TUHUA MAarHUTHOM MHYKIIMU, OJJHOPOJHOE MAarHUTHOE I0JI€, HJIEKTPOMAarHUuTHAas MHYK-
WS, THAYKIIMOHHBIN TOK, CAMOWHIYKIIHSI, KOJeOaTeIbHbINH KOHTYD, BEIHYKJIECHHBIC AJICKTPOMAarHUTHBIE KOJIeOaHus, TIEpEMEHHBIN TOK, [pe30-
HAHC B I[EMIH TIEPEMEHHOTO TOKa |, 3JIEKTPOMarHUTHOE T0JIE, JIEKTPOMArHUTHAs BOJIHA, MOAYJISILIUS, JIMH3A, TJIaBHBIA (POKYC JTMH3bI, ONTHYECKUI
LEHTP JIMH3BI, POKaTbHAS MJIOCKOCTh JIMH3bI, aKKOMOJIAIIMS, JUCIIEPCHs, HHTep(EepEHIINs, KOTePEHTHBIC HCTOYHUKH CBETa, TU(PAKIIs, [ecTe-
CTBEHHAs CBETOBAs BOJTHA];
— MPUBOJUTH ONMpeeICHUS (PU3HUCCKUX BEIUYUH: JICKTPUUSCKHUI 3apsi, 2JIEMEHTAPHBIN 3JICKTPUUSCKHUH 3apsiji, HAPSKEHHOCTh JJIEKTPO-
CTATUYECKOTO TMOJIsl, TUAICKTPUUECKasl MPOHUIIAEMOCTh CPEIbl, [[TOBEPXHOCTHAS MJIOTHOCTD 3apsija], MOTEHIHAI 3JIEKTPOCTATUYECKOTO TOJI,
Pa3HOCTb MOTEHLUUAIOB, EKTPOEMKOCTh YEAMHEHHOTO ITPOBOIHUKA, JIEKTPOEMKOCTh KOHAEHCATOpa, CKJjla TOKa, CONPOTHUBIICHUE IPOBOAHUKA,
YACIBHOE COMPOTUBIICHUE MPOBOAHUKA, pab0Ta U MOUIHOCTH 3JIeKTpuueckoro Toka, I/IC ucTtouyHmKa Toka, MOIYyJIb MATHUTHON WMHIYKIIWH,
cuia Amnepa, cuiia JIopeHa, MarHuTHast IPOHUIIAEMOCTb CPEJibl, MATHUTHBIN MOTOK, MHAYKTUBHOCTh KOHTYpa, JE€HCTBYIOIUE 3HAYEHUS CHIIbI
TOKA W HAIPSKEHUS, [EMKOCTHOE COMTPOTUBIICHHE, MHIYKTUBHOE COTIPOTUBIIEHUE, TIOJIHOE CONIPOTHRIICHHE 1IEeTH |, KOdDPuIueHT Tpanchopma-
[[UY, JUTMHA U CKOPOCTh PACIIPOCTPAHEHHSI SJIEKTPOMArHUTHON BOJHBI, MHTEHCUBHOCTh AJIEKTPOMATHUTHOW BOJIHBI, a0CONIOTHBIN U OTHOCH-
TEJbHBIN MMOKa3aTeNH MPEJIOMIICHUS, [PeeTbHBIN YO MOJTHOTO OTpakeHUsl |, (POKYCHOE PACCTOSTHUE M ONTHYECKasl CHJIa JIMH3bI, THHEHHOE
yBEJIMUYEHUE TOHKOM JIMH3BI, YTOJ 3peHHUS, [YTJIOBOE YBEIMUEHHUE]|; 3aMIChIBATh €AUHULIBI U3MepeHus ¢puznueckux BenuyuH B CU;
— 3amuChIBaTh (OPMYJIIBI OTIPEICTEHUS YHEPTUN 3aPSHKEHHOTO KOHJEHCATOpa U O0BEMHOM IIOTHOCTH AJIEKTPUUYECKOTO TOJIs, SHEPTUU Mar-
HUTHOTO TOJIS TOKa, [3akoHa OMa AJisl [IeNy MepeMEeHHOr0 TOKa|; moxydars GopMyiy Aiis pacdera: paboThl CUIT OTHOPOIAHOTO AJIEKTPOCTATH-
YECKOT0 TMOJIsI, [eMKOCTH ITOCKOTO KOHJIEHCATOPa, CKOPOCTH YIIOPSIIOUEHHOTO JABHKEHUS DJIEKTPOHOB B ITPOBOIHUKE |;
— paccMaTpuBaTh OCHOBHBIE CBOMCTBA AJIEKTPUUYECKUX 3aPsI0B, CMBICT TEOpUN ONM3KOACUCTBHS U JAbHOACUCTBUS, OCHOBHBIE CBOMCTBA
AJIEKTPUYECKOTO TOJIsI, CBSI3b MEXITY paOOTON CHII OJJHOPOIHOTO AJIEKTPOCTATUUECKOTO TOJI M TMTOTEHIIMAIBLHON YHEPTUel TOYECHHOTO 3apsia,
[PHEPTUI0 B3aUMOJEHCTBUS TOUEUHBIX 3apAJIOB], CBSI3b MEXKY HAIPSKEHHOCTBIO AJIEKTPUUECKOTO MOJS U Pa3HOCThIO MOTEHIUANIOB, [[TOTEH-
[IAaJjI MOJIsl Pa3INIHON KOH(DHUTYpaIiu 3aps0B |, CBOWCTBA MPOBOJHUKOB U IUAJIEKTPUKOB B DJIEKTPOCTATHIECKOM TIOJIE, [TOCTIeA0BaTEIbHOE 1
napajuieJIbHOe COETMHEHUS! KOHIEHCATOPOB |, IEUCTBUS SJIEKTPUUECKOTO TOKA, MOCIEI0BATEIbHOE, MTapaIeIbHOE U CMEUIAHHOE COSANHEHUS
MIPOBOJIHUKOB, MAarHUTHBIC CBOMCTBA BEIIECTBA, OCHOBHBIE CBOMCTBAa BUXPEBOTO DJIEKTPUUECKOTro MoJis, [BosHHKHOBeHHE DJIC MHIyKIMHM B
JBUKYIIEMCS] TPOBOJIHUKE |, CIIEKTP 3JIEKTPOMArHUTHBIX BOJIH, IPUHIIMIIBI PAAUOCBI3U U TEJIEBUICHHUS, 3aKOH HE3aBUCUMOCTHU CBETOBBIX IMy4-
KOB, XOJI CBETOBOT'O JIyYa uepe3 MII0CKONapaIeIbHYO INIACTUHKY U TPEYTOJbHYIO PU3MY, [SBJICHHE TOJTHOTO BHYTPEHHETO OTPayKEHHsI CBETa],
IJ1a3 KaK OMTUYECKYIO CHCTEMY, METOJIbl H3MEPEHUS CKOPOCTH CBETA, [[IPUMEPHI UCTIONB30BaHUs UHTEp(EPEHITNH CBETa];
— OOBSACHSTH: 3aBUCUMOCTH AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOMIAU TIJIACTHH W PACCTOSHHS MEXIY HUMH, BOSHUKHOBEHUE
SHEPIrUU AJIEKTPUUECKOTO MOJIA 3apSKEHHOT0 KOHIEHCATOPA, YCIOBUSI BOSHUKHOBEHHS U CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA, 3aBUCUMOCTh
POTUBJIEHUS MPOBOJHUKA OT TEMIIEPATYPHI, FJIEKTPOHHYIO MPOBOJIUMOCTh METAJIOB, 3JEKTPONPOBOJHOCTD AJIEKTPOIUTOB, JIEKTPOJIN3,



ANEKTPUYECKUN pa3psAl B ra3ax, BOSHUKHOBEHHE CaMOCTOSITEIIBHOIO U HECAMOCTOATENBHOTO Pa3psAd0B, HOHU3ALMUIO AJIEKTPOHHBIM YIapOM,
JNEKTPUYECKUH TOK B BaKyyMe, BOSHUKHOBEHHE COOCTBEHHOM U MPUMECHOM MTPOBOAMMOCTH MOJIYIPOBOJIHUKOB, [3JIEKTPOHHOIBIPOYHBII Mepe-
X0J1], paarialiMOHHBIC Mosica 3eMJTH, BOBHUKHOBEHUE YHEPTUU MAarHUTHOTO TIOJISl TOKA, CBOOOIHBIX JICKTPOMArHUTHBIX KOJIeOaHUM, CBI3b (hU-
3MYECKUX BeMWYHH B (hopmyse ToMcoHa, MpoLecchl MPU rapMOHUYECKUX KoJeOaHUsAX B KoJeOaTeIbHOM KOHTYpE, MPEeBpalleHUs] SHEPTUU B
K0J1e0aTeIbHOM KOHTYPE, BOSHUKHOBEHHE 3JIEKTPOMArHUTHOM BOJIHBI, CBSI3b (DU3MUECKHUX BETUYHH B (POPMYJIC TOHKOM JIMH3BI, TPABUIIO 3HAKOB
IPU UCIOIb30BaHUK (OPMYJIbI TOHKOW JIMH3BI, e(EKThl 3peHUs] U UX KOPPEKIHI0, 00pa3oBaHHe MHTEPPEPEHLINOHHON KapTUHBI B TOHKHX
IUICHKaX, TU(QPAKIUIO0 CBeTa HA JIIMHHOW Y3KOW Imeiu, oOpa3oBanue msaTHA [lyaccoHa, [BOZHUKHOBEHHE MU(MPAKIIMOHHON KapTHUHBI HA pe-
HIeTKeE |;

— [0b6cyxnaTh siBIEHUE CBEPXIPOBOAUMOCTH, (PU3NYECKUI CMBICT KPUTUYECKOM TemrmepaTyphl, 00JaCTH MPUMEHEHUS! CBEPXIIPOBOJAHHUKOB,
Pa3psIKy U 3apsIKy aKKyMYJIsiTOpa, pa3IMuHbIE THUIIBI CAMOCTOSITEILHOTO pa3psijia, CBOMCTBA TUIa3Mbl, CTpOeHUE (GeppOMarHeTUKOB, KPUBYIO
HamarHunuuBanusi peppomarneruka, KIIJ[ tpancdopmaropa, mpousBoJCTBO, NMepeaady U UCIOIb30BAHUE IIIEKTPUUECKON SHEPTUU, SIBICHHE
MOJISIpU3AIMU CBETOBBIX BOJIH];

— M3y4aTh JIEWCTBHE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, PaMKy C TOKOM U JBHXKYILYIOCS 3apsSKEHHYIO YaCTUIly, MArHUTHOE B3anUMO-
JIECTBUE MPOBOJHUKOB C TOKAMMU;

— (opMynHpoOBaTh: 3aKOH COXPAHEHUSI ANEKTPUUYECKOTO 3apsaa, 3akoH KyroHa, MPUHIMI CYyNeprHo3UIIUH SIEKTPUYECKUX MOJIEH, [[TPHHIIMII
CYNEepIO3UIINH JUTsI TOTSHIINANA |, iepBoe npaBmuiio Kupxroda, 3akon Oma aiist yuacTka menw, 3akoH Jxoyns—IJlenia, 3akon Oma Jiuis moTHOU
uenu, 3akoH Oma Juist yuyactka uenu, cogepsxkamero J/[C, [3akoH anekTponuza apajes |, IPUHLIUII CYIIEPIO3ULUNA MATHUTHBIX MTOJIEH, TPABUIIO
OypaBuurKa, IPaBWJIO JIEBOM PYKH, 3aKOH Amriepa, 3akoH Dapanes (3JEKTPOMarHUTHOW MHAYKINH), MpaBwiio JIeHna, 3aKk0H TpsIMOJIMHEHOTO
pacmpocTpaHEeHHs CBETa, 3aKOH OTPaKEHHUS CBETa, 3aKOH MPEJIOMIICHUS cBeTa, MpuHLHUII [ TolireHca, ycnoBus HHTep(hEepeHIIMOHHBIX MaKCUMY-
MOB ¥ MUHUMYMOB, TpUHIUT [ toiireHca—®Dpenens, ycioBue Tu(ppakiimOHHBIX MUHUMYMOB;

— [Wcmonb30BaTh MPUHIIKIT CYNEPIIO3UIINHU IEKTPUUECKUX TIOJIEH TIPpH OIpeIeTIeHUH HANPs>)KEHHOCTH TOJIsl, CO3/IaHHOTO PAa3InYHON KOH(pU-
rypanuei 3apsioB];

— MPOBOJUTH U3MEPEHHUS CUIIbI TOKA, HANIPSKEHUS U COIPOTUBIICHHUS B JIEKTPUUYECKOMN LEIH;

— ONUCHIBATh SKCIEPUMEHTBI: TIO ANEKTPU3ALUU TNl U OOBSICHATH UX PE3YJbTATHI; 110 HAOIIOIEHUIO CUIIOBBIX JTUHUN DJIEKTPUUYECKOTO TIOJIs,
M0 U3MEPEHHIO AJIEKTPOEMKOCTH KOHJIEHCATOpa; M0 HAOIIOEHUIO TEIUIOBOTO JACHCTBHS DJIEKTPUUYECKOTO TOKA; 0 HAOIIOACHUIO KapTHH Mar-
HUTHOTO TIOJISI; TIO HAOIIOJICHUIO SJIEKTPOMArHUTHBIX KOJIEOAHU; 10 HAOIIOACHUIO U MCCIIEAOBAHUIO TIPSIMOJIMHEHOTO paclpoOCTPAHEHHUS], OT-
pakeHHUs U MPETOMIICHHS CBETa, BOJHOBBIX CBOMCTB cBeTa; (hyHAaMeHTadbHbIe onbIThl Kynona, Opcrena, Ammnepa, @apanes, ['epua, FOura,
®penens, HetotoHa u 1ip.;

— MOJIy4aTh U OMUCHIBATh H300paKeHUs MIPEeIMETa, MOTyIaeMOro ¢ MOMOIIBIO IIOCKOTO 3epKalia, COOMPAIONINX U PACCEUBAONINX JTUH3;

— BBIJICJISITh OCHOBHBIC TTPU3HAKN (PU3UUECKUX MOJECIICH, UCTIOJIB3YEMBIX B DJIEKTPOAMHAMUKE U OMTHKE: TOUYCUHBIN 3apsia, MPOOHBIN 3apsij,
JIMHUM HANPSIKEHHOCTH AJIEKTPOCTATUYECKOTO OIS, OJHOPOJIHOE 3JIEKTPOCTATUUECKOE M0JIE€, IKBUIIOTCHIIMAIBHBIE TTIOBEPXHOCTH, JJIEKTPOH-
HBI Ta3, OJHOPOJHOE MArHUTHOE T0JIC, IMHUYA WHAYKIIUA MAarHUTHOTO TOJIS, UACAIbHBIA KOJIeOaTeIbHbI KOHTYD, TAPMOHUYECKAS JJIEKTPO-
MarHuTHas BOJIHA, TOYEUHBIA HCTOYHHUK CBETA, CBETOBOM JIy4, OJHOPOAHAS U U30TPOIHAS CPE/Ia, MJIOCKAsk CBETOBAs BOJIHA, TOHKAs JIMH3A,

— TMPUBOJIUTH 3HAUCHMS: [mocTosiHHON Dapases|, CKOpOCTH CBETa B BAKYyME;

— OMHCHIBATh TAPMOHUYECKHE DIIEKTPOMATrHUTHBIE KOJeOaHUs B IEMAX, COJACPKAIIUX PE3UCTOP, [KOHACHCATOP, KATYIIKy UHIYKTUBHOCTH, B
RLC-konType];



— paccMarpuBarh YCTPOMCTBO, IPUHLIMIL NEUCTBUS U IIPUMEPBI UCIIOJIB30BAHUS: dJIEKTPOCKOIA, JIEKTPOMETPA, KOHICHCATOPOB, raJIbBaHUYE-
CKOT'O 3JICMEHTa, aKKyMYJIATOpa, peocTaTa, MOTEHIIMOMETPa, BAKYYMHOTO JHOa, JIEKTPOHHO-TY4YeBOU TPYOKH, 3JIEKTPOIBUrATEIIs TIOCTOSH-
HOT'O TOKA, [ CTPEIOYHOT0 IEKTPOU3IMEPUTEITHHOTO TPUOOpPA MATHUTOIIEKTPUIECKON CUCTEMBI, MacC-ClieKTporpada, MUKIoTpoHa ], Tpanchop-
MaTopa, [ONTHYECKUX MPHOOPOB, TU(DPAKIIMOHHON PEIICTKH, OJIIPOUIOB |; IPHHIIMII ACHCTBHS T'eHepaTopa MePEeMEHHOI0 TOKa, TUIOCKOTO 3ep-
KaJia, [CBETOBO/Ia, OTPaXKaTEIbHBIX MIPU3M];

— MPUMEHSATH IMOJTYYCHHBIC 3HAHUS TPU 00BACHEHHUH SIBJICHUH, HAOIFOAaeMbIX B IPUPOJIC U OBITY, IPH PEIICHUY 3a/ad.

OcHoBBI crienuaIbLHON Teopuu oTHOCUTEIbHOCTH (CTO)

IIpeaMeTHbIE pe3yJbTAaThl OCBOEHHSI TEMbI MO3BOJISIIOT:

— J1aBaTh ONPEICIICHUS TOHATHI: COOBITHE, COOCTBEHHOE BpeMs, COOCTBEHHAs JUTHHA;

— 00Cy»XaaTh TPYAHOCTH, BOZHUKAIOIINE MIPH PACIIPOCTPAHEHUH MTPUHIIUIIA OTHOCUTEIBHOCTH Ha 3JICKTPOMATHUTHBIC SIBJICHUS, CBSI3b MEXKIY
sHeprueit u Maccoii B CTO;

— ONKUCHIBATh MPHUHIIUIIUATIBHYIO CXeMY ombITa Maiikenbcona—Mopiu;

— ¢opmymupoatb noctynarsl CTO;

— paccMaTpuBaTh OTHOCUTEIBHOCTh: OJHOBPEMEHHOCTH COOBITUMN, MPOMEKYTKOB BPEMEHHU U PACCTOSIHHUIA;

— 3aMMCHIBaTh POPMYJIIBI OTIPEICIICHUS PEISATUBUCTCKOTO HMITYJIbCA, TIOTHOM dHEpruu u dHeprun mokos B CTO; ocHOBHOM 3aKOH TMHAMUKH B
CTO; pensaTUBUCTCKOE COOTHOIICHUE MEXKTY SHEPTUEH U UMITYJICOM.

KBanToBas ¢pusuka

IIpenmeTHbIe pe3yJbTaThl 0CBOCHHS TEMbI I03BOJISIIOT:

— JlaBaTh OIpEeJIeNIeHUs MOHATUH: TEIIOBOE U3ydeHue, GoTodPpPeKT, KOPIMyCKyIIpHO-BOJTHOBOM Ayallu3M, U30TOIBL, AepHas peakuus, Je-
(exT Macchl, PHEPreTUUECKUN BBIXOJ SIIEPHBIX PEaKIMii, IeNHas sSAepHas peaklysl, KpUTH4ecKasi Macca, MOHU3UPYIOLee U3ITydeHue, [TepMo-
AJIEpHas peaKuus |, SJeMeHTapHas YaCTULA, AaHHUT WIS,

— OMNMUCHIBaTh KBAHTOBBIE SIBJICHUS, UCIOB3YSl (PU3NUYECKUE BEIMUMHbBI M KOHCTAHTBI: SHEPrus KBaHTa, noctosiHHas [lnanka, paboTa BeIxona
3JIEKTPOHOB, SHEPIUS U UMITYJIbC (POTOHA, SHEPTUsl HOHU3ALMH aToMa, IEPUOJI MoJTypaciaja, 3apsI0Boe ¥ MacCOBOE YMCIIa, aTOMHasl €JMHNLA
Macchl, HEPTUsI CBA3M AaTOMHOTO Spa, YJeIbHAasi SHEPTUS CBSI3U aTOMHOTO s1/1pa, KO3 (DUIIMEHT pa3MHOKEHUsI HEUTPOHOB, MOTJIOLIEHHAS /1032
U3JTYYEHHUs, MOIIIHOCTD IMOTJIOIIEHHON JI03bI, SKBUBAJICHTHAS /1032; IPU ONMUCAHUH MTPABUILHO TPAKTOBATh (PU3MUYECKUN CMBICI UCTIONb3YEMBIX
BEJIMYMH, X 0003HaueHus U equHuIbl u3mMepeHus B CU, HaxonuTts GopMyiibl, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIUYUHY C JIPYTUMHU
BEJIMYNHAMU;

— OOBSACHATH KOPITYCKYJISIPHO-BOJTHOBOM JTyaJIM3M CBETA, SIBJICHUE JABJICHUS CBETA, THIOTE3Y /e bpoilyis, [COOTHOIIEHUS HEOTpeIeIeHHOCTEH
I'eiizen6epra], Bo3HUKHOBeHUE cepur banbmepa;

— MOHMMAaTh CMBICT KBaHTOBOMU rumnote3sl [lnanka, nocrosuHoi [1nanka; ¢pusndyeckux 3akoHOB: BHeIIHEro ¢porordexra, paguoakKTUBHOTO
pacmajia, COXpaHEHHUs SHEPTUH, FIEKTPUUYECKOTO 3apsia, MaCCOBOIO U 3apsAA0BOI0 UMCEN; PAJUOAKTUBHOIO paclaa; ypaBHEHUS DWHINTEHA
st oroaddexra; noctynaroB bopa; npaBuin KBaHTOBaHMSI, CMELIEHUs 171 alib(a-pacnana u 6eTa-pacmajia; OTIn4aTh CIOBECHYIO (pOopMyIH-
POBKY 3aKOHa OT €r0 MaTeMaTHYeCKON 3aIUCH; OOBSICHITh UX COJCpKAHNE Ha YPOBHE B3aMMOCBSI3U (PM3UUECKUX BEITHYUH;



— U3y4YaTh 3KCIEPUMEHTAIILHO BOZHUKHOBEHHE HEMIPEPHIBHOTO U JIMHEHYATOTO CIIEKTPOB, sIBIIEHUE BHeNTHEro (hoTodddexra, mpoBOIUTE U3-
MEpPEHHUS eCTECTBEHHOTO PaIalliOHHOTO (hOHA, UCCIIEIOBAaHUS TPEKOB 3apsKEHHBIX YacTHIl 110 GoTorpadusm u 1p.;

— onuchIBaTh (PyHAaMeHTaIbHBIC onbIThl CToNeTOBa, Jlebenena, Pezepdopaa, bekkepens u ap.;

— BBIJICNIATH OCHOBHBIE NMPU3HAKH (PU3NUECKUX MOJIENIEH, UCIIOB3YEMBIX B KBAHTOBOM (pu3mKe: aOCONIOTHO YEpHOE TEJI0, MOJIENb aToMa ToM-
COHa, IUTaHETapHasi MOJIEIIb aTOMA, IPOTOHHO-HEUTPOHHAsI MOJIEIb ATOMHOTIO S/1pa;

— 00Cy>KIaTh IPUYUHBI «yJIbTpaduOIEeTOBON» KaTacTpodsl, KpacHyto rpanuily ¢otosddexra, Moaens aroma Bogopoaa no bopy, [cBoiicTBa
Ja3epHOTO M3IYYEHHUs|, COCTaB PaAMOaKTUBHOTO M3Iy4eHUs, (pru3ndyeckyro npupoay anbga-, 6eta- 1 raMMa-ydeil, CBOMCTBa SIEPHBIX CHIIL,
9KOJIOTHYECKHE MPOOJIeMbl, BO3HUKAIOIIKE MPU UCIOIb30BAaHUN aTOMHBIX 3ekTpocTaHiuil (ADC), myTu peuieHus STUX npoodiieM, nepenex-
THBBI UCIIOJIB30BAHUS AaTOMHOM [M TEPMOSIIEPHOM dHEPTETUKH |, [TTpobaemy Y TC], MepsI 3aIIUTHI OT PaIMOAKTHBHBIX U3ITyYCHHH, TPUMEHEHUE
pPaZMOAaKTHBHBIX U30TOIOB, KJIIACCH(PHUKAIINIO HIIEMEHTAPHBIX YaCTHIl, (DyH/IaMEHTAIbHbBIC B3aUMO/ICHCTBHS;

— paccMaTpuBaTh YCTPOUCTBO, MPUHITUI ICHCTBUS M IPUMEPHI HCTIOIB30BAHUS: [BaKyyMHOTO (DOTO3JIEMEHTA, Jia3epa], ra30pa3psaHOro CUeT-
yuka ['eitirepa, kamepbl BuiibCoHa, My3bIpbKOBOM KaMEPbl, IEPHOTO PEAKTOPA, J03UMETPA;

— MPUBOJAUTH 3HAYCHHUS: MOCTOSTHHOM [l11anka, Macc 3JeKTpoHa, MPOTOHA M HEUTPOHA, aTOMHOM €TUHUIIBI MACCHI;

— [IpUMEHSITh OCHOBHBIE TIOJIOKEHHUS ¥ 3aKOHBI KBAHTOBOW (pr3uKH, (PU3NKH aTOMa M aTOMHOTO si/ipa /Uit OOBSICHEHUS SIBJICHUH MHUKPOMHPA,
AHAIM3UPOBATH XapaKTEp 3aBUCUMOCTEH MeX Ay (HU3HMUECKUMU BEJTMUYMHAMU B 3THX 3aKOHAX|;

— TPUMEHSTH MOJTyYeHHbIE 3HAHUS TIPU 00bSICHEHUH SIBJICHUH, HA0I0JaeMbIX B IIPUPOJIE M OBITY, IPU PEIICHUH 3a/1a4.

DJIeMeHThI aCTPOPU3NKH

IIpenmeTHbIe pe3yJbTAThl 0CBOEHHS TEMbI I03BOJISIIOT:

— MO3HAKOMUTKCS C 00BEKTAMH W METOJIaMH MCCIICAOBAHUS aCTPO(DU3HKHY;

— J1aBaTh OIpe/eICHHs OHITUI: aCTPOHOMUYECKas €MHUIIA, COJIHEYHAsi aKTUBHOCTbD, TOJAMYHBIN MMapaljiakc, CBETOBOW IojI, Mapcek, rajak-
TUKa, [KpUTHYECKas TUIOTHOCTh BCeeHHOM |; TPYIIIEI, MIIAHET-TUTAHTOB B MaJbIX TeJl COTHEYHON CHCTEMBI;

— MPUBOJUTH IPUMEPHI ACTEPOHUIOB, KAPIUKOBBIX MIAHET, KOMET, METEOPHBIX MTOTOKOB, [TUIOB TAIAKTHK, AKTUBHBIX TATAKTHK|;

— 00CyX/1aTh THITOTE3Y MPOUCXOXKIeHUS COTHEYHON CHCTEMBI;

— OIIEHUBATh PACCTOSHUS O KOCMUYECKUX 00BEKTOB, UCIIONb3YsI MOHATHS: aCTPOHOMUYECKas €IMHHUIIA, CBETOBOH rojI, mapcek;

— paccMaTpuBaTh CTPOCHHE COJTHEUHOU aTMOC(hephl, IPUMEPHI TPOSBICHUS COTHEUYHOW aKTHBHOCTH ¥ €€ BIIMSHUS HAa TPOTEKAaHUE TIPOIIECCOB
Ha Halllel TUTaHeTe, CTpoeHue Halel ['anakTuku, 3Boonni0 BeeneHHoi, MCTOMb3ys 37IeMEHThI TeOpUH boNbIIoro B3phIBa;

— OIHCHIBATh TCONEHTPHUYECKYIO U TEIHOIEHTPHYSCKYIO CHCTEMBI MHPA, MPOTOH-TIPOTOHHBIN UK, IPOUCXOAni B Heapax ColrHIa, 3BO-
JIIOIUIO 3BE3]I, UCTONB3Ys Auarpammy | eprmmnpynra—Paccena, kpynmHomMacmtabHyto CTpYKTypy BceeneHHoi;

— 3aIMChIBATh U aHAJM3UPOBATh: 0000IIeHHBIN TpeTui 3akoH Kemepa, 3akon Ctedana — bonbimana, 3akoH Xa00u1a;

— CpaBHUBATh 3BE3/IbI, UCIIOJIB3YS CIEAYIOUINE MapaMeTphl: Macca, pa3Mep, TeMIepaTrypa MoBepXHOCTH;

— YKa3bIBaTh 0COOCHHOCTH: HEUTPOHHBIX 3BE31, ITyJIbCAPOB, YSPHBIX JIBIP, TIEPEMEHHBIX, HOBBIX M CBEPXHOBBIX 3BE3/l, DK30IIJIAHET, PACCESTHHBIX
U IIapOBBIX 3BE3IHBIX CKOTICHUH, [TEMHOM MaTepHu, TEMHOW YHEPTHH |;

— TPUBOJIUTDH 3HAYCHHS: COTHEYHOU MOCTOSTHHOM, MMOCTOSTHHON Xa001a;

— MPUMEHSTH MOTYYCHHbBIE 3HAHUS TIPU 00BICHEHUH ACTPOHOMHUYECKHX SIBJICHUH, PEIICHUN 33]1a4.



ObecneunTh JOCTHKEHUE TUNIAHUPYEMbIX pE3yJIbTATOB OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM IPOTrpaMMBl, CO31aTh OCHOBY JUIS CAMOCTOSITEIb-
HOTO YCBOCHHMSI OOYYaIOIIMMUCS HOBBIX 3HAHWH, YMEHUI, BUIOB U CIIOCOOOB AEATEILHOCTH JIOJDKEH CHCTEMHO-/IEATEIbHOCTHBIN moaxoa. B
COOTBCTCTBHHU C 3TUM IIOAXOJOM MMCHHO aKTHUBHOCTbD OGy‘-IaIOH_[I/IXCSI SIBJISICTCS OCHOBOM AOCTHIKCHHUA PAa3BUBAIOIINX Heﬂeﬁ O6pa3OBaHI/I$I —
3HAHMS HE TIEPEeJaroTCsl B TOTOBOM BHJIE, a TOOBIBAIOTCS MU B ITPOIIECCE MTO3HABATEIBHON AeATeIbHOCTH. OHUM U3 MyTeH MOBBIICHHS MOTH-
BaIK ¥ 3PPEKTUBHOCTH Y4eOHOM! 1A TEFHOCTH B CPEeIHEH MIKOJIE SIBISIETCS BKIIFOUSHHE 00YyJaloLINXCs B y4eOHO-HUCCIIEA0BATENLCKYIO U MTPO-
EKTHYIO JICSITEIbHOCTD, KOTOpasi UMEET CIECAYIOIINE OCOOCHHOCTH:

1) LCJIr U 3ala4i 9TUX BUAOB ACATCIbHOCTHU ONPCACTIAIOTCA KaK JIMYHOCTHBIMHA, TaK U COIUAJIbHBIMHA MOTUBaAMU 06yqa101111/1xc;1. 9t0 O3Ha4acT,
9TO Takasi AEATeILHOCTD JIOJDKHA OBITH HAIpaBliCHAa HE TOJIBKO HA MOBBINICHUE UX KOMIIETEHTHOCTH B MIPEAMETHOH 00JIaCTH ONpeAeIeHHBIX
y4eOHBIX AMCIUITIMH, HE TOJIBKO Ha Pa3BUTHE UX CIIOCOOHOCTEH, HO M Ha CO3JJaHNE MTPOAYKTA, MMEIOIIETr0 3HAYMMOCTh JUIS APYTHX;

2) yaeOHO-HUCcIe10BaTENbCKAs M IPOCKTHAS AEATEIILHOCTD JOJKHA OBITh OPraHM30BaHa TAKMM 00pa3oM, 4T00bI 00y4aroImuecs CMOTIIN peastu-
30BaTh CBOM IOTPEOHOCTHU B OOILEHUH CO 3HAUMMBIMHU, pe()epEHTHBIMH IPYIIIAMU OJHOKJIACCHUKOB, yuuTesei u T. 1. CTpos pa3iIuyHOro poja
OTHOHIICHUA B XO€ HeHeHaHpaBHCHHOﬁ, HOHCKOBOI?I, TBOpLIeCKOI\/JI n HpOIIYKTHBHOﬁ ACATCIIBHOCTH, IMTOAPOCTKU OBJIAACBAIOT HOPMAaMH B3anUMO-
OTHOUICHUH C pa3HBIMH JIIOJJbMH, YMEHUSIMHU IIEPEXOAUTH OT OJHOTO BHJa OOLIEHHUS K APYTOMY, IPUOOPETAIOT HaBBIKW MHAMBUAYAIBHON CaMo-
CTOATEIbHOU pabOThl M COTPYAHUYECTBA B KOJIJIEKTUBE;

3) opranuzanus yueOHO-HCCIIEA0BATEIBCKUX U IIPOSKTHBIX padoT 00ydaronuxcst 00eceynBaeT COYeTaHue pa3InIHbIX BUIOB II03HABATEIILHON
JeSITeIbHOCTH. B 3TUX BUIaX NesITEIbHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTUYECKH JIFOOBIE CIOCOOHOCTH CTapUICKIACCHUKOB, PEaTi30BaHbI
JMYHBIE TIPUCTPACTHS K TOMY HJIM HHOMY BUJY J€ATEILHOCTH.

B pe3ysabTare yueOHO-HCCI€I0BATEIbCKOW M IPOCKTHOM A TEJIbHOCTH 00y4alo1uecst MoJIy4aT npeacraBiieHue:

* 0 puI0CO(CKUX U METO/I0JIOTMYECKUX OCHOBAHUSAX HAYYHOU JIEATEIbHOCTH U METOJIaX, IPUMEHSIEMBIX B UCCIIEIOBATENLCKON U MIPO-
€KTHOMH 1eATENbHOCTH;

* 0 TAKUX MOHATHSIX, KaK KOHLENIMS, HAy4Has TUI0TEe3a, METOJ], SKCIIEPUMEHT, MOJI€Ib, METO/ cOOpa M METO/1 aHAIM3a IaHHBIX;

* 0 TOM, YeM OTJIMYAIOTCSI CCIIEOBAHUS B TYMaHUTAPHBIX 0071aCTAX OT UCCIIEOBAaHUM B €CTECTBEHHBIX HAyKaXx;

* 00 UCTOPUHU HAYKH;

* 0 HOBEHMIIUX pa3paboTKax B 00JIACTH HAYKH U TEXHOJIOTHA;

* 00 PKOJIOrMYECKUX MpodieMax U crocodax ux peleHus;

* 0 IPUMEHEHUH (PU3NYECKHX 3aKOHOB B OBITY U TEXHUKE. BBITYCKHUK CMOXKET:

* pelaTth 3aJa4M, HaXOSAIIHUECcs Ha CTHIKE HECKOJIBKUX YU€OHBIX TUCHUIUIMH (MEXIIPEIMETHBIE 3a/1a4H);

* UCTOJIB30BATh AITOPUTM HCCIIEIOBAHUS NIPU PEIICHUU CBOMX yUeOHO-TI03HABATEIbHBIX 33/1a4;

* UCIOJIb30BaTh OCHOBHBIE MPUHIUIIBI IPOEKTHOM AESITENLHOCTH IPU PEUICHUH yueOHO-1103HABATENbHbBIX 33/1a4 U 33/1a4, BOSHUKAIOIINX
B KYJIbTYPHOU U COLIUAJIbHON YKU3HH;

* IPUMEHSATH 3JIEMEHTHI MaTEMaTHUECKOT0 MOICTMPOBAHNUS TPU PEIICHNUHN UCCIIEeI0BATENIbCKUX 33/1a4; 3JIEMEHThI MaTEMaTUYECKOI 0 aHa-
au3a Uil MHTEPIIPETaluK Pe3yIbTaToB, MOIYYEHHBIX B X0/ YueOHO-UccaenoBaTeabckoi paboTsl. C TOUKHM 3peHHs (OPMHUPOBAHUS YHUBED-
CaJIbHBIX YYE€OHBIX IEUCTBUHN, B X0O/I€ OCBOCHHUS MIPUHIIMIIOB YU€OHO-UCCIIEI0BATENbCKON U MPOEKTHON AESITETbHOCTEN BBITYCKHUK HAYUUTCS:

* (hopMynUpOBaTh HAYYHYIO TUIIOTE3Y, CTABUTH LIEJIb B paMKaxX HCCIIECIOBAHUS M MPOSKTUPOBAHMS, UCXOMs U3 KyJIbTYPHOI HOPMBI U

Opa3ysich ¢ mpeacTaBIeHUIMHU 00 001IeM Oare;



* BOCCTaHABIIMBATh KOHTEKCTHI M ITyTH Pa3BUTHI TOTO WJIM UHOTO BUJa HAYYHOU JACSITENLHOCTH, OMIPEIENIsisi MECTO CBOETO UCCIICIOBAHUS
WM TIPOEKTA B O0IIEM KYJIbTYPHOM IPOCTPAHCTRBE;

* OTCIIC)KUBATHh U MPUHUMATh BO BHUMAaHWE TPEH/IBI U TCHIACHIIMH Pa3BUTHUS PA3TUYHBIX BUIOB JCATEIHLHOCTH, B TOM YHCJIC HAYYHBIX,
YYHUTBHIBaTh MX IIPU MMOCTAHOBKE COOCTBEHHBIX IICJICH;

* OIICHUBATH PECYPCHI, B TOM YHCIIC M HEMAaTepPHAIIbHEIC, TAKKUE, KaK BpeMs, HEOOXOAMMBIE JIJIsl TOCTHKCHHUSI IOCTABJICHHOM 1IETIH;

* HAaXOJIMTh PA3JIMYHBIC HCTOYHUKH MaTEPHUATbHBIX 1 HEMAaTEPHAIBHBIX PECYPCOB, MPEIOCTABISIONINX CPEACTBA IS IIPOBEACHHMS UCCIIe-
JIOBaHWI U peaTu3allii POEKTOB B PA3IMYHBIX 00JIACTIX JEATCIILHOCTH YEIOBEKa;

* BCTyIaTh B KOMMYHHKAITUIO C JICP)KATSIIIMHA Pa3IMYHBIX THIIOB PECYPCOB, TOYHO M O0OBEKTHBHO MPE3CHTYS CBOM MPOESKT HJIM BO3MOXK-
HBIC Pe3yJIbTAaThl HCCIICIOBAHMS, C IIEJIBIO 00CCIICUeHUS POAYKTUBHOTO B3aMMOBBITOJIHOT'O COTPYIHUYECTBA;

* CAMOCTOSITEIIEHO MJIM COBMECTHO C JPYTHMMH OJHOKJIACCHHKAMH pa3padaThiBaTh CUCTEMY MapaMETPOB M KPUTEPHEB OICHKHU (D dek-
TUBHOCTH M MIPOAYKTUBHOCTH PEATH3AIMH TPOSKTA WIIH UCCIICAOBAHKS Ha KAXKIOM dTalle pealli3allii U 10 3aBEepIICHUH PabOThI;

* aJICKBAaTHO OIICHUBATH PUCKH PEATH3AINH IPOCKTA W MPOBEACHUS HCCIICIOBAHUS U MIPEIyCMATPUBATh ITyTH MUHUMHU3AINH dTUX PHUC-
KOB;

* aJICKBAaTHO OIICHUBATH IMOCIICJICTBUS PEATU3AIUN CBOETO MPOEKTa (M3MEHEHUS, KOTOPBIC OH IMOBJICYET B KU3HH JIPYTHX JIOACH, COO0-
IECTB);

* aJeKBATHO OICHUBATH JAJIbHEHIIICe Pa3BUTHE CBOETO MPOCKTA WJIM MCCIIEAOBAHUS, BUICTh BO3MOXHBIC BAPHAHTHI MPUMEHEHUS pe-
3yJIbTATOB.



1) COAEP’ KAHUE YYEBHOTI'O ITPEJIMETA

®du3nka U ecTeCTBEHHO-HAYYHBII MeTO/] MO3HAHUS MPUPOABI

O®uznka — QyHIaMeHTalbHas HayKa o npupoje. O0bekThl u3yueHus: pusuku. Hayunsiii Meton noznanust Mupa. Bzaumocsizp Mexay ¢u-
3UKOM M IPyTUMH €CTECTBEHHBIMU HayKaMH. MeTo/1bl HAy4YHOT'O UCCIIeI0BAHMS (PU3NUECKHUX BJICHUM. MoenupoBaHue IBICHUN U TIPOIECCOB
npupoabl. Gusnueckue 3aKoHbI. ['paHUIBI TPUMEHUMOCTH (GU3NYECKUX 3aKOHOB. DU3NUYECKHe TEOPUH U IPUHIUI COOTBETCTBHs. V3mepeHue
¢usnueckux BenuunH. [lorpemnoctu uamMepeHuit pusndecknx BemuuH. Poib 1 MecTo GU3HKN B GOPMUPOBAHUU COBPEMEHHOW HAYYHOU Kap-
THHBI MUpPA U B IPAKTUYECKOM 1€ATEbHOCTH JtoAek. [Pu3nka u KyiabTypa].

JJIeKTPOANHAMUKA

DNEKTPUUYECKU TOK B METaJlJIaX, PACTBOPAxX M pacIlaBax dJIEKTPOIUTOB. DIEKTPOIN3. [3aK0oH sekTponunsa apazes.| INeKTpUUECKUN TOK
B ra3zax. CaMOCTOSITENIbHBIN 1 HECAMOCTOSATENbHBIN pa3psiabl. [Pasninunble TUIIBI caMoCTOATENBHOTO paspsaa. [lnasma.] Dnexkrpudeckuii Tok B
BakyyMme. BakyyMmHbIi 1101, DIIeKTPOHHO-Iy4YeBask TPyOKa. DIEKTPUUECKUI TOK B TIOJIYIPOBOIHUKAX. [ DJIEKTPOHHO-IBIPOYHBIN MEPEXO. |

MaruuTtHoe B3auMoielicTBue. MarHUTHOE 1OJI€ AIEKTPUUYECKOro ToKa. MHayk1us MarHuTHOTO noJist. [IpuHIun cyneprno3uiuyn MarHuTHIX
nosieit. JInHuM MarHuTHOM MHAYKIWH. J{elicTBHe MarHUTHOTO MOJIsl HAa MPOBOAHUK ¢ TOKOM. Cuiia Amniepa. 3akoH Amnepa. DJIeKTpOIBUTATENb
MIOCTOSIHHOTO TOKa. [DJIeKTPOU3MEPUTENIbHBIA TPUOOP MarHUTOIEKTPUUECKON crcTeMbl.] PaMka ¢ TOKOM B OJJHOPOJHOM MAarHWTHOM IOJIE.
JleiicTBre MarHUTHOTO TOJISI Ha JBMKYyIIMecs 3apshkeHHble yacTulibl. Cuna Jlopenna. [Macc-cnektporpad. Hukinorpon.] MarauTHbI muT
3emiu. MarautHsle cBoiicTBa BemecTa. [CTpoeHre peppoMarHUTHBIX BEIIECTB. |

OnsiTel @apazes. SIBiaeHNE 2IEKTPOMAarHUTHON MHAYKIMU. MarHuTHBINA IOTOK. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH. BuxpeBoe anekTpu-
yeckoe noie. [Tpasuno Jlenua. [3C unnykunu
B JIBIXKYLIEMCS poBoaHUKE. | CaMoMHIyKIMsA. IHIyKTUBHOCTh KOHTYpa. DHEPTUsl MarHUTHOTO I10JIS TOKA.

DneKTpoOMarHuTHbIE Kojiebanus U BoHbI. CBOOOAHBIE 3JIeKTpoMarHuTHbIE Kosiebanus. Konebarenbubiit kKoHTYp. @opmyna Tomcona. Ilpo-
LIECCHI ITPH TAPMOHUYECKUX KOJIeOaHHsIX B KojeOaTeIbHOM KOHTYpe. BbIHy ) /IeHHBIE 371eKTpOMarHuTHeIe Konebanus. [lepemennslit Tok. Pe3u-
CTOp B LIETIM IEPEMEHHOT0 TOKa. J{efCTByOIIMEe 3HaUYeHUS CUJIbI TOKA U HamnpsbkeHusd. [ KoHeHcaTop 1 KaTylika HHIYKTUBHOCTH B IIETH Mepe-
MEHHOI0 ToKa. 3akoH OMa JUIsl LIenu nepeMeHHoro Toka. Pe3onanc B menu nepemenHoro toka.| Tpancdopmatop. [KIT Tpanchopmaropa.
[Tpon3BoacTBO, MEpeavya 1 UCTIOIB30BAHUE YHEPTHH. |

OnextpoMarauTHoe nose. OnelTel I'epria. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH. IHTEHCUBHOCTD 3JIEKTPOMAarHUTHOW BOJIHBL. CIEKTp 3JIEK-

POMATHUTHBIX BOJH. [IpUHIMIBI pafinoOCBsI3U U TENEBUACHUS.



['eomeTpuyeckast ONTHKA. 3aKOH MPSMOJIIMHEHHOTO paCIIPOCTPaHEHUs CBeTa. 3aKOH OTpakeHus cBeta. [locTpoeHre n300pakeHn B TNIOCKOM
3epkajne. 3akoH npesnomiieHus: BoJiH. [[loHOe BHyTpeHHee oTpakeHue cBerta.| JIuu3pl. @opmynna TOHKOW JIMH3bI. ONTHYECKasi CUjla JUH3BI.
[TocTpoeHue n300pakeHMi B TOHKUX JIMH3aX. Y BeJIMYeHUe TUH3EL. [ 11a3 kak ontudeckas cucrema. Jledektsl 3penus. [OnTuyeckue mpuOopsl. |

Nsmepenue ckopoctu cBera. Jucnepcus ceeta. Onbitel HetoToHa. [lpunnun [roiirenca. Matepdepennus BonH. MHaTEepdepeHnus cBera.
Korepentnsie ncrounnku csera. OnbiT FOnHra. Konbsiia Hetotona. MHTepdepentius B Tonkux mieHkax. [[Ipocsernennas onrtuka.] Judpakmus
cgerta. [Ipunnun [oiirenca— @penens. [Audpaxnuonnas pemerka. [lonspuszamnus cBETOBBIX BOJIH. |

3aKOHBI AMEKTPOAMHAMUKH M IPUHLUII OTHOCUTENbHOCTU. OnblT Malikenscona. [locTynaTel criennaabHONW TEOPUHU OTHOCUTEIbHOCTH. OT-
HOCHUTEJIBHOCTh OJTHOBPEMEHHOCTH COOBITHI, TPOMEKYTKOB BpEMEHH U paccTOsSsHUM. Macca, UMITyJIbC U SHEPTUs
B CIELMAJILHON TEOPUU OTHOCUTEIBbHOCTH. DopMmysia DUHIITEHHA.

KBanToBas pusuka. Acrpopusuka

PaBHOBecHOe TerioBoe m3nydeHue. KBanrosas rumore3a [Tnanka. [Toctossauaas [Tnanka. Buemnuii ¢potosddekr. 3akonsl porodddexra.
Ypasaenue DitamreitHa s Gotoddderra. oronsl. JaBnenne cBera. OnbiTel JlebeaeBa. Dueprus 1 umnyise Gorona. KopryckyisspHo-BoII-
HOBOU ayanusMm. ['unoresa ne bpoitns. [CooTHomenue HeonpenenenHocrei ['eitzendepra. |

[Tnanerapnast monens atoma. OnbiThl Pesepdopaa. Ilornomenne u usnydenue csera aromoM. [loctynatsl bopa. Mozaens aroma Bogopoaa

no bopy. JIuneluatsie ciekTpsl. [Jlazepsr. ]
MeToapl perucTpaluy 3apsHKEHHBIX 4acTHll. EcTecTBEeHHas: paguOoaKTUBHOCTh. BUIbl palnOaKTUBHBIX MPEBPAIIECHUN aTOMHBIX A1€p. 3aKOH
paaroakTuBHOrO pacnaga. Mzoromnsl. [IpaBuna cmemenus 11 anbga-pacnana u 6era-pacnaga. MckyccTtBeHHast paiMoakTUBHOCTb. [IpoToHHO-
HEUTPOHHAS MOJIETTb AaTOMHOTO siipa. SnepHble peakiuu. SnepHbie CUiibl. DHEPTUS CBSI3M aTOMHBIX siep. Jlenenue sanep ypana. [lennas suep-
Has peakuus. SnepHas sHepretuka. buonoruueckoe nelicTBre pauOAKTUBHBIX U3IYUEHHH. DKOJIOrHYecKre MPOoOIeMbl HCTIONb30BaHUS sSIIEp-
HOM sHepruu. [IpuMeneHne paanoakTUBHBIX N30TOMNOB. [ TepmosaepHble peakiiuu. TepMosiiepHbIi CUHTES. |

OnemeHTapHble yacTHlbl. Knaccudukanus snemenTapHbix yactui. KBapku. @yHaaMeHTaIbHble B3aUMOACHCTBUS.

Conneunas cucrema. JlyHa n cryTHukM 1utaHeT. KapinkoBble tutaHeTsl U actepouiibl. KomeTsl 1 MeTeopHble MOTOKH. CosHIE. 3BE3/bI.
Huarpamma ['epummpynra—Paccena u sBomonust 38e37. [lepemMenHble, HOBbIE U CBEpXHOBBIE 3Be3/1bl. DK3011aHeTsl. Hamma [Manaktuka. 3Be3n-
Hble ckoruienus. [[pyrue ranakruku]. [IpocrpancTBeHHO-BpeMeHHBIe MaciTaObl HaOmo1aemMoit Beenennoii. 3akon Xa66:ma. Kpynuomaciira6-
Has cTpykTypa Bcenennoit. IlpencraBnenus o6 3Bosmonnu BeenenHoil. DneMeHTsl Teopu bomnbioro B3pbiBa. [TemMHas marepus U TeMHas
SHeprus|.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne paznena Tema pa3jgena KoJs-Bo yacos KoanuecTrBo KoanyecTBO KOH-
J1a00pPaTOPHBIX TPOJILHBIX padoT
padoT
1 IToCTOSIHHBIN JIEKTPUUECKUIA TOK 8 1 2
2 DneKTpuYecKUui TOK B cpeax &) 2
3 MarnutHoe nose 5
4 DneKTpOMarHuTHas MHAYKIHSI 4 1
5 MexaHuuyeckue KoyiebaHusi ¥ BOJTHBI 7 3
6 DNeKTpOMarHuTHBIE KOJICOaHUsI U BOJTHBI 8 1
7 3aKOHbI TEOMETPUUECKON ONTUKHU &)
8 BonnoBas onTrka 5 2 1
9 DeMEHThI TEOPUH OTHOCUTEJIBHOCTH 2
10 KBanroBas ¢usuka. CTpoeHue aToma 5 1
11 ®du3uKa aTOMHOTO siipa. DIeMEHTapHbIE YaCTHUIIbI 8 1 1
12 DneMeHTHhl acTpO(U3UKU 4
13 Pe3epBHOE BpeMms 2 1
UTOro 68 10 7




IHOYPOYHOE IIVTAHUPOBAHUE

IHoypounsbiii mian 11 kaacc

Ne JlaTa MpoBe- Tema ypoka
YPOKa JICHUS
IJIaH | 110
bakty

IocTosiHHBI JIEeKTPUYECKHH TOK (8 1)

1 Beoansiii uacTpykTax o OT u Th. VYcnoBus cymecTBoBaHUA dJIEKTPUIECKOTO TOKA.
DIEKTPUYECKUM TOK B TPOBOIHUKAX

2 3akon Oma Jig yyacTKa 1enu. 3aBUCUMOCTh CONPOTUBIICHHS OT TeMIEpaTyphl

3 CoenrHeHne NpoBOJIHUKOB. BxoiHast koHTpoJibHas pabota (20 MuH)

4 PaboTa 1 MOIITHOCTb JEKTPUUYECKOTO TOKa. 3akoH [[xoyis — Jlenia

5 W3MepeHre CUiibl TOKA, HAMIPSKEHUSI M COMPOTUBIICHHUS B 3JIEKTPUUYECKOM 1IENU

6 OnekTpoaBrkyias cuiia. Mctounuku Toka. 3akoH Oma i OJTHOM 1enu

7 Jlabopartopnas padota Ne 1 «3mepenue 3/1C u BHyTpeHHETO COMPOTUBJICHUSI HUCTOYHUKA
TOKQ»

8 KontponsHas padota no teme «I1oCTOSIHHBIN 2JIEKTPUUYECKUN TOK»
JJIeKTPpUUYECKHU TOK B cpeaax (5 1)

9 DKcnepuMeHTAIbHBIE 000CHOBAHUS MJIEKTPOHHON MPOBOAMMOCTH METAJIJIOB

10 DJIIEKTpUYECKU TOK B PACTBOpaxX M paciiaBax 3JIEKTPOJUTOB. 3aKOH AJIEKTPOIU3A

11 DNeKTpUYECKUi TOK B ra3zax. JIEeKTPUUECKUI TOK B BAKYyME.

12 JlaGopartopnas padota Ne 2 «3roToBiaeHue rajibBaHMUYECKOTO dJIEMEHTA
U UCTIBITaHUE ero B AeicTBUM». JITabopatopHas padota Ne 3 «HMccnenoBanue 3aBUCUMOCTH
CONPOTHUBJICHUS MTOJTYNPOBOJHUKA OT TEMIIEPaTypPhI»

13 DJIEKTPUYECKUM TOK B TTOJYIIPOBOJHUKAX
MaruutHoe noJie (5 4)

14 MarauTHble B3aUMOAEHUCTBUA. MarHuTHOE MOJIe TOKOB

21



15

Nuaykiys MarHuTHOTO noJisl. JIMNHUYA MarHUTHOW MHTYKIIHH.

16 JlelicTBHE MAarHUTHOTO TOJIs1 Ha TPOBOJHUK C TOKOM. 3aKOH AMIiepa
17 JIBrKeHUE 3apsHKEHHBIX YacTUI] B MarHUTHOM 1osie. Cuita Jlopenua
18 MarauTHble CBOMCTBA BEIIECTBA
JJIEKTPOMATHUTHAs1 MHAYKUMSA (4 1)
19 OmnbiTl Dapayesi. MarHUTHBIN TOTOK
20 3aKO0H AJNEKTPOMArHUTHOM MHAYKIMH. BUXpeBoe 3JIeKTpuuecKoe moJje
21 Camounnykuus. UHIYKTUBHOCTh. DHEPIrUus MarHUTHOTO TOJISI TOKA
22 KoHTponbHas paboTta 1mo Teme « DJIeKTpOMarHuTHasE HHAYKITUSD)
Mexann4yeckue KoJeOaHusi 1 BOJHbI (7 1)
23 VY caoBusi BOBHUKHOBEHHSI MEXaHUUECKUX KoJiebaHui. JIBe Mojienu Kosie0aTeIbHbIX CHCTEM
24 KunemaTuka kosebaTesbHOro JBMKEHUsA. ['apMoHnYeckue KoaebaHus
25 JlnHamuka Ko0Jie0aTeIbHOTO IBUKEHUS
26 [IpeBpaiiienrie HEPrUn MpU rapMOHUYECKUX KoJieOaHusX. BeiHyk1eHHbIEe KoJieOanus. Pe3o-
HaHC.
27 JlaGopatopHbie paOOThI
No 4 «MccnenoBanue KojaeOaHuil Py>KUHHOTO MasITHUKA»
Ne 5 «MccienoBanme kojie0aHNN HUTIHOTO MasiTHUKAY
28 MexaHH4eCKHEe BOJIHbI
29 Bousnsl B cpene. 3ByK.
JlaGoparopnas padota Ne 6 «OnpeeneHue CKOPOCTH 3BYKa B BO3IYXE»
JJIeKTPOMATHUTHBIE KOJI€OAHUS U BOJIHBI (8 1)
30 CBoOoHbIE eKTpOMarHuTHeIe kosiebanus. KonebarenbHblil KOHTYP
31 [Ipoueccsl pu rapMOHUYECKUX KOJICOaHUSIX B KOJIEOATEIbHOM KOHTYPE
32 BrIHYX/I€HHBIC DJIEKTPOMAarHUTHBIE KoJieOaHus. [lepeMeHHbIN TOK
33 Pe3uctop B 11enu nepeMeHHoro Toka. JelcTByronme 3Ha4YeHusl CUJIbl TOKA U HaIIPSKEHUS
34 Tpanchopmarop
35 DNeKTpOMarHUTHbIE BOJIHBI
36 [IpuHIUIIBI paIMOCBSI3U U TEJIEBUICHUS
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KonTtponbsHas pabota no temam «MexaHnyecKue KojaeOaHus U BOJHBI), « DIEKTPOMArHuT-
HbIE KOJIe0aHUs U BOJIHBD)

3akoHbI reoMeTpU4ecKoOi onTUKH (5 4)

38 3aKoH NpSIMOJIUHEHHOTO PACTIPOCTPAHECHHUSI CBETA. 3aKOH OTPAKECHHUS CBETA

39 3aKOH MPEJOMIICHUS CBETA

40 JIunzel. @opMyia TOHKOM JIMH3bI

41 [TocTpoenne n300paKeHN B TOHKHUX JIMH3aX

42 ['11a3 KaK onTUYECKasi CUCTEMA
BosiHoBast onTuka (S 4)

43 N3mepenue ckopocTu cBeTa. Jlucnepcus cBera

44 ITpunnun I'tolirenca

45 WNurtepdepenius cera

46 JlaGoparopnas padota Ne 7 «ccnenoBanue siBiaeHu nHTepPEepeHITUU U qUdPaKIIUU CBETa»
JlabopatopHas pabota Ne 8 «OnpeneneHre CKOPOCTH CBETA B BEIIESCTBE

47 KoHTpospHas paboTta o TeMam «3aKOHbI TeOMETPHISCKONW ONTHKMY, « BoJTHOBas ONTHKAY
JIeMEeHThI TEOPUU OTHOCUTEJIBHOCTH (2 4)

48 3aKOHBI AJICKTPOIMHAMUKHU ¥ TPUHIIUIT OTHOCUTEIBHOCTH

49 Macca, UMIyJIbC ¥ SHEPTHUS B CICIIHAIIBHON TEOPUU OTHOCUTEILHOCTH
KBanToBasi pusuka. Ctpoenue aToma (5 1)

50 PaBHOBecHOE TEIIOBOE M3ITyUCHHE
JlabopaTopHas pabota Ne 9 «Habiro/1eHHe CIJIOMIHBIX U JMHEHYATHIX CIICKTPOBY

51 3akonsbl pororddexTa

52 JaBnenue cBera. KoprnyckyJisspHO-BOJTHOBOM Ayaiu3Mm

53 [1naneTapHast MoJieIb aTOMA

o4 IToctynatel bopa. Moaens atroma Bogopoja 1o bopy
Ddu3uKa aTOMHOIO0 /Apa. JJieMeHTapHble YacTulsbl (8 4)

55 MeTonbl perucTpaiuu 3apsiKeHHbIX YaCTHII

56 PannoakTBHBIC TPEeBpaIlieHNs. 3aKOH PaJIMOAKTHBHOTO pacmana. M30Tormbl

57 HckyccTBeHHOE MTpeBpallieHre aTOMHBIX sjiep. [[poTOHHO-HEUTpOHHAS! MOJIETh ATOMHOIO

anpa

23
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S nepHbie cuiibl. DHEPTHUsl CBA3U aTOMHBIX sIIEp

59 [{enHble simepHbIE peakuu. S epHbIN peakTop. bruonornueckoe 1eMCTBUE PATMOAKTUBHBIX
W31Yy4YCHUMU.
60 JlaGoparopnas padota Ne 10 «V3MepeHne eCTEeCTBEHHOTO PaJMaIllMOHHOTO (hOHA
61 DOneMeHTapHble YacTUIbl. PyHIaAMEHTAIbHbBIEC B3aUMOICHCTBHUS
62 KonTtposarsHas pabota o teme «KBaHnToBas puznuka
JyieMeHThI acTpopu3uku (4 4)
63 ConneyHas cuctema
64 Coaiie. 3Be3anl
65 Hamra Nanaktuka. Jlpyrue rajakTuku
66 [IpocTpaHcTBEeHHO-BpeMEHHbIE MaciITa0bl Habonaemon Beenennoi
Pe3epBHoe Bpems (2 1)
67 HTorosasi KoHTpoJIbHasi padoTa no ¢usuke 3a kypc 11 kiaacca
68 Pa6ora Hax ommbOkamu. MToroBoe moBTOpEHUE.




