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Pabouas mporpamma mo ¢usuke mis 11 xiacca pazpaboTaHa Ha OCHOBE CIEAYIOIIUX
JOKYMEHTOB:

1. denepanbHoro 3akoHa «OO6 oOpasoBanuu B Poccuiickoit ®enepauun» Ne 273-O3 ot
29.12.2012r. (c u”BMECHEHUSIMH);

2. @enepa’dbHOrO TOCYIAPCTBEHHOTO OOpa30BaTENbHOIO CTaHIApTa CPEOHEro OOIIero
00pa3oBaHusl, yTBEPKAECHHOTO IpHKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 17.05.2012 Ne 413 (c u3MeHeHuUsIMH, B pelakumu npukasa ot 29.12.2014 r.
Neo 1645) (nna 10-11 kmacco);

3. ®denepanbHOrO TMeEpeYHS YYEOHHMKOB, JOMYIICHHBIX K MCIOJIb30BAHHIO NPH pPeATU3aLUU
UMEIOIUX TOCYAAPCTBEHHYIO AKKpPEAUTAIMIO 00pa30BaTeNbHBIX IPOrpaMM Ha4dajlbHOI'O
o0Iero, OCHOBHOTO OOIIEero, CpeaHero oOmero oOpa3oBaHWsl OpraHU3aAlUsSMHU,
OCYILECTBIIIOUIMMHA  00pa30BaTEIbHYIO  JI€ATENIBHOCTh, YTBEP)KAEHHOIO  IMPHUKA30M
MunucteperBa npocseiieHus Poccuiickont ®@enepanun ot 20.05.2020 Ne 54 (¢ u3m. u
nomoJH. ot 23.12.2020 1.);

4. OcHOBHOH 00pa3oBaTeNbHON MporpamMmel cpeanero odmero oopazopanus ®I'OC — 2 roga
(2021-2026 r.r.), yTBEpKACHHOM IpHKa30oM 110 mKkoie oT 27.08.2021 roga Ne 349;

5. VYuebnbix ianoB st 1-9 kiaccoB MyHHIIUTIATEHOTO OFOIPKETHOTO 00IIE00pa30BaTEIbHOTO
yupexaeHuss «Cakckas cpennss mkosaa Ne 3 umenu kaBanepa Opaena CnaBbl 3-X cTeneHei
WBana MBanoBuua Mopo3oBa» Ha 2022-2023 y4yeOHblii rof (5-Tu JHEBHas paboyas HeAens),
(mpuka3 «O0 yTBepkIeHHH yueOHoro miaHa» ot .08.2022r. Ne ).

6. MeToanueckoro nocooust «Peanuzanus o0pa3oBaTe/IbHBIX NporpamMm
€CTECTBEHHOHAYYHOI W TEeXHOJOTM4YeCKOW HalpaBJIeHHOCTed 1o OuoJjiorum ¢
HCIO0JIb30BaHMeM o0opynoBaHusi neHTpa «Touka pocra», HanuoHajlbHbIe NPOEKTHI
Poccun, MockBa, 2021.

7. ABTOpCKOM ITpOrpaMMoil Kypca cocTaBjieHa Ha ocHOBe iporpammel A.B. [llaranuHoit
«®Pu3zuka. Paboune nporpammel. [lpeamernas nunus yueoHukoB cepun «Kiaccuueckuit kypey». 10-11
KJIacchl: ydeb. mocobme s oOmieoOpazoBar. opranusanuid, [Ipocsemenue, 2017r. a Takike
COBPEMEHHBIX CpPeACTB 00y4eHHsl, B paMKax NpoekTa neHTpa«Touka pocrta», coaepikammx
uu¢posbie Jaboparopuu ¢ Ha0opaMH JaTYMKOB, MO3BOJIAKOIINE IPOBOJAMTH H3MepeHUs:
(pu3HYecKnX, XUMHYECKHUX, (PU3HOJTOTMYECKUX NAPAMETPOB OKPY Kalolleii cpeaAbl 1 OPraHU3MOB

Wcnonb3yemsiii yueOnuk: @usuka: yaueOHuk uis 11 knacca/ I'.51. Msixumes, b.b. byxosues, H.H.
Cotrckuii, M.: «IIpocsemenne», 2016 r.
B cootBercTBHU € (enepanbHBIM Oa3UCHBIM yUYE€OHBIM IUIAHOM AJI1 00pa30BaTENbHbBIX YUPEKICHUI
P® na uzyuenue uapopmaruku B 11knacce oTBogutcst 68 yacos.

Mecto yuebHOro npeamera (usuka B yueOHOM IJJaHE OTHOCHUTCS K IMPEIMETHOM ob6iacTu
€CTeCTBEHHO-HAayuUHble IpeAMeThl. Peajm3anusi JaHHOW NpPorpaMMbl ecTeCTBEHHO-HAYYHOI
HANPABJIEHHOCTH MpelycMaTpUBaeT MCIOJb30BaHHe 00OpPY/I0BaHUS, CpeACTB O0y4YeHHS H
BocnuTanua llentpa «Touka pocra».

CornacHo jeiicTBylolleMy YuyeOHOMy IulaHy pabowass mporpamma ans 11 kmacca
npegycMaTpuBaeT ooyuyeHue Gu3uku B 00bEMe 2 yac B Heslemro pu 34 yyeOHBIX HeleNlsIX B TeUEeHHUe
OJIHOTO y4eOHOTro rojia Ha 6a30BOM YpOBHE — Bcero 68 yaca.

Uzyuenue ¢pusuku B 11knacce Hanpaesneno na docmuiicenue ciedyrouux yeeil u 3a0au:.

(dbopMUpOBaHHE Yy BBIICKHMKA YBEPEHHOCTH B LIEHHOCTH OOpPa30BaHMsI, 3HAUMMOCTH (PUIUUECKHUX
3HAaHUM Ui KaXJOro YelOBeKa HE3aBUCHUMO OT €ro NpodeccHoHaNIbHOM NesTeTbHOCTH;
* OBJIaJICHHME OCHOBOMOJArarolMMi (HU3NUYECKUMU 3aKOHOMEPHOCTSAMHU, 3aKOHAMH M TEOPUSMU;
pacupenre o0bEMa MCIONB3YEMbIX (U3NYECKUX MOHATUH, TEPMUHOJIOTMU U CUMBOJIUKH;

* mpuoOpeTeHHEe 3HAHUW O (QyHIAMEHTAIbHBIX (U3MUECKUX 3aKOHAX, JIEeXKalIMX B OCHOBE
COBPEMEHHOW (U3MYECKOM KapTHHBI MUpaA, 0 HauOoJiee BAKHBIX OTKPBITHAX B 0O0JACTH (U3HKH,
OKa3aBIIUX OMNpeJAeNsoNlee BIUSHUE Ha pa3BUTUE TEXHUKA M TEXHOJOTUHU; IOHUMaHHe
(bu3MUecKoil CyIIHOCTH sIBIICHUH, HaONonaeMbIXx BO BceneHHOI;
* OBJIQJICHHE OCHOBHBIMH METOJAMM HAyYHOTO IMO3HAHUS MPHUPOIbI, WCHOJb3YEMbIMH B (U3HKE
(HabirofieHHe, ONHMCAaHWE, W3MEPEHUE, BBIIBWKEHHE THUIOTE3, IPOBEACHUE 3KCIEPHUMEHTA);
OBJIaJICHHE YMEHUSAMU 00pabaThiBaTh JTaHHBIE SKCHEPUMEHTA, OOBSICHAThH MOJIyYEHHbIE Pe3yJIbTaThl,
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yCTaHABIIMBATh 3aBUCHUMOCTH MEXIy (DM3MUYECKUMHU BETMYMHAMHU B HAOJIIOAaeMOM SIBIICHUH, JETaTh
BBIBO/IBI
* 0TpaboOTKa YMEHHS perarh (pu3ndeckue 3a/1a4u pa3HbIX YPOBHEH CIIOKHOCTH;
* TpHUOOpETEeHUE: OMbITa Pa3HOOOPA3HOW JEATEIBHOCTH, OIbITA IO3HAHUS W CaMOIIO3HAHMS,
YMEHHI CTaBUTh 33Ja4d, peliaTh MPOOJIEMbl, IPUHUMATh PEIICHUS, MCKATh, aHAIM3UPOBATH W
oOpabaTeiBaTh HMH(POPMAILIUIO; KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIMK), HMEIOMNX
YHUBEpPCATbHOE 3HAUYCHHE: KOMMYHHUKAIIUU, COTPYJAHHYECTBA, W3MEPEHUH, IPPEKTUBHOTO W
0€30MaCHOTO MCIOJIb30BAHUS PA3TUYHBIX TEXHUYECKUX YCTPOKCTB;
* OCBOCHHE CIIOCOOOB HCMOJIB30BAHUS (U3NUYCCKUX 3HAHWK ISl PEHICHHS MPAKTUYCCKUX 3ajad,
OOBSICHEHUSI SIBJICHUIH OKPYKAIOIICH JEHCTBUTEIILHOCTH, O0ECIeYeHUs] 0€30IIaCHOCTH KHU3HH U
OXPaHbI TPUPO/IBI;
* pa3BHTHE TIO3HABATEIILHBIX HWHTEPECOB, HWHTEUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B
mporecce NPUOOpPETeHHUS 3HAHWKA C UCIOJIb30BAHUEM PA3IUYHBIX UCTOYHUKOB MH(DOPMALUU H
COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTUH; YMEHHH (GOpMyIHpoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO TMO3WIMI0O MO OTHOUICHWIO K (PU3MUYECKON WHEPOpMAIH, TOTyd4aeMOi U3 Pa3HbBIX
HUCTOYHUKOB;
* BOCIIUTAHUE YBAXKUTCIHHOTO OTHOIICHUS K YYEHBIM M WX OTKPBITHSM, YyBCTBa TOPJIOCTH 32
POCCHIICKYIO (PU3UYECKYIO HAYKY

e BOBJICYEHHE YYAINXCH B MPOEKTHYIO 1eATEJIbHOCTD.



1. IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA YYEBHOI'O IIPEMETA

IIpu n3yyenun kypca «®@usuka» B coorBeTcTBUHU ¢ TpedboBanusimu ®PI'OC popmupyrorcs
cjeAymouue pe3yJabTAThl 0CBOEHHS Y4eOHOIr0 mpeaMeTa.

TpeboBanust Kk pe3yiabTataM OOy4YeHHMs] OCHOBHBIX OO0pa30BaTelIbHBIX MpPOTpamMMm
CTPYKTYpPUPYIOTCS TIO KJIFOUEBBIM 3a7a4aM OO0IIero o0pa30BaHUs, OTPAKAIONIUM WHIAWBUIYAIbHEIC,
OOIIECTBEHHBIE U TOCYJAapPCTBEHHbIE MOTPEOHOCTH, U BKJIIOYAIOT JUYHOCTHBIE, METANPEIMETHBIC U
IIPEAMETHBIE PE3YJIBTATEL

Juunocmuule pesynomameot.

- YMEHHUE yIPaBIATh CBOEH MO3HABATEIBbHOM AESATEIbHOCTHIO;

- TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YMCIIE CaMOOOPa30BaHUIO, HAa MPOTSHKEHUH BCEH
KU3HU; CO3HATEIIbHOE OTHOIIEHHWE K HENPEephIBHOMY OOpPa30BAHMUIO KaK YCIOBUIO YCHEIIHOM
poeCCHOHATLHON 1 00IIECTBEHHOH 1eATEIbHOCTH;

- yYMEHHE COTpyJHMYaThb CO CBEPCTHHUKaMH, JETbMHU MIIQJIIIETO BO3PacTa, B3pPOCIBIMU B
o0pa3zoBaTeNbHON, Y4eOHO-MCCIIeI0BATENbCKOM, IPOSKTHOM M APYTUX BUIAX JIEATEIbHOCTH;

- chopMHpPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
OCO3HAHME 3HAYMMOCTH HayKH, BIaJICHUS JOCTOBEPHON MH(POPMALIKEil O ePETOBBIX TOCTHKCHUSAX U
OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW HAYyKH; 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00
YCTpOICTBE MHpa U 00ILIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY

- YyBCTBO TOPJIOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAyKy, TYMaHU3M,

- I0JIO’KUTEJIBHOE OTHOLIEHHUE K TPYY, LIEJICyCTPEMIICHHOCTD;

- 9KOJIOTHYECcKast KyJIbTypa, OepeskHOe OTHOILIEHHE K POJHOM 3eMiie, PUPOAHbIM OorarctBam Poccun
U MHUpa, [OHHMMAaHUE OTBETCTBEHHOCTU 3a COCTOSIHUE MPUPOAHBIX PECYPCOB U PpPa3syMHOE
MIPUPOIOUCIIOIB30BAHUE.

Memanpeomemmnuvie pe3zyibmamaoi:

PeryastuBubie YY/I:

BBINYCKHUK CMOKET:

- CaMOCTOSITENIbHO OMpeAeNsATh IeNu, CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B
0o0pa30BaTeNbHOMN 1eATENbHOCTH U KU3HEHHBIX CUTYaIUsX;

- OLIEHUBATh PECYpPCHl, B TOM YHCIIE€ BPEeMs U APYTrue HeMaTepHalbHbIe PECypChbl, HEOOXOIUMBIE TS
JOCTH>KEHMSI TIOCTABJIICHHON PaHee LIEIIH;

- COTIOCTABIIATh UMEIOIINECS BO3MOKHOCTH U HEOOXOMMBbIE JUIs JOCTHIKEHUS L€ PECYPCHI;

- OIPENENSATh HECKOIBKO MyTeH TOCTUKEHUS TOCTaBICHHOM 11eJH;

- 337]aBaTh NapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXHO OMPEAEIIUTD, YTO LIE€Tb JOCTUTHYTA;

- COITOCTABJIATH ITOJIYYEHHBIN pe3yJIbTaT ACSITEIBHOCTH C ITOCTaBICHHOM 3apaHee LEIbIo;

- OLICHMBATH MOCIE/ICTBUS JOCTUKEHUS ITOCTABICHHOM 1I€IH B 1€ATEIbHOCTH, COOCTBEHHOMN KU3HU U
KU3HU OKPYKAIOIIUX JIFOJICH.

IMo3naBarteabubie YY/I:

BBINYCKHHUK CMOKET:

- KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(GOPMAIIUIO C PA3HBIX MO3UIINN;

- pacrnio3HaBaTh U (PUKCUPOBATh MPOTUBOPEUHNS B MH(OPMALIMOHHBIX HCTOYHUKAX;

- UCIOJIb30BATh PA3IMUHbBIE MOJAEIIBHO-CXEMAaTUUECKUE CPEJICTBA JIs IIPE/ICTABIICHUS BBISIBIICHHBIX B
MH(POPMAITMOHHBIX UCTOYHHUKAX MPOTHBOPEUHIA;

- OCYILECTBIIATH Pa3BEPHYTHIH HH(YOPMAITMOHHBIN TOUCK U CTABUTH HE €r0 OCHOBE HOBBIE (YUeOHBIE U
M03HaBaTeNbHbIE) 33/1a4H;

- ICKaTh M HAaXOJIUTh 000OIIEHHBIE CITOCOOBI PeLICHHS 3a/1auH;

- MPHUBOJUTH KPUTHYECKHE apTYMEHThI, KaK B OTHOIIEHUH COOCTBEHHOIO CYXIECHMs, TaK U B
OTHOIIIEHNUHU ACUCTBUN U CYXACHUN JPYroro 4ejJ0BeKa;

- aHaJIM3UPOBAThH U MPeoOpPa30BLIBATh MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYALINN;

- BBIXOJIUThH 32 PAMKH y4€OHOTO MpeIMETa U OCYLIECTBIIATh LeJIeHAPABICHHBIA TOUCK BO3MOXHOCTH
LIMPOKOTO MEPEeHO0Cca CPEJICTB U CIOCOO0B AEHCTBHUS;

- BBICTpaMBaTh HMHAWBHIYAIbHYI0 0O0pa30BaTEIbHYIO TPACKTOPHIO, YUHUTHIBAS OTPAHUYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpCHBIE OTHOIICHHUS;
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- MEHATh M YJEpKMBATh pa3Hble MO3UIMHM B MO3HABATEIBHON AEATENbHOCTH (OBITh YYCHHKOM WU
yuurteneMm; (GopMmyiaupoBaTh 00pa30BaTENbHBIN 3alpOC U BBIMOJIHATH KOHCYJIBTaTUBHBIE (DYHKIUU
CaMOCTOSITENIbHO; CTaBUTh NpobieMy W paboTaTh HaJ €€ pPEUICHHEM; YIMPaBIATh COBMECTHOU
M03HABATEJIbHOMN J€ATEIbHOCTHIO U TOTYMHSITHCS).

Kommynunkatuubie YV /I:

BBINYCKHUK CMOKET:

- OCYILECTBJIATH JACOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMMU, TaK M CO B3POCIBIMH (KaK BHYTPH
00pa30BaTeNbHON OpraHu3alliy, TaK | 3a €€ MPEIeIaMHu);

- IpU OCYILIECTBJICHUU TPYyNIOBONH pabOThl OBITH KaK PYKOBOJUTENEM, TaK U YWICHOM IPOEKTHOM
KOMaH/IbI B Pa3HbIX POJIAX (T€HEpaTOPOM UIEH, KpUTUKOM, UCTIOJIHUTENIEM, TPE3EHTYIOLUM U T.J1.);

- pa3BEpHYTO, JJOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOIb30BAHKE aIeKBATHBIX (YCTHBIX
Y TIMCbMEHHBIX) SI3bIKOBBIX CPECTB;

- pacrno3HaBaTh KOH(JIMKTHBIE CUTYallMH U IPEIOTBpalaTh KOH(IUKTHI 10 UX aKTUBHOU (a3bl;

- COTJIACOBBIBATH MO3UIMH YWICHOB KOMaH/ Ikl B IIpoliecce paboThl HaJl OOLIUM MPOYKTOM/PEIICHUEM;
- MPEeACTaBIATh MyOJIMYHO pe3yibTaThl MHAWBUIYATLHOM U TPYNIOBON AESITEIBbHOCTU, KaK Iepes
3HAKOMOM, TaK U IEpe]l HE3HAKOMOM ay IUTOPUEH;

- MoAOUpaTh MAapPTHEPOB ISl JIEJIOBOM KOMMYHUKALIUU, UCXO/IS U3 COOOpaKEHUI pe3yNbTaTUBHOCTH
B3aUMOJICVCTBHUS, @ HE JIMYHBIX CUMIIATU;

- BOCIIPUHUMATh KPUTHYECKHE 3aMeUaHus KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

- TOYHO B eMKO ()OPMYJIMPOBATH KaK KPUTHIECCKHUE, TaK U OJOOPHUTEIHHBIC 3aMEUYAHUS B APEC IPYTUX
JMOJel B paMKax JeNOBOM M 00pa3oBaTeilbHOW KOMMYHHUKALWMU, u30eras mpu 3TOM JUYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

Ilpeomemmnwie pe3yromamol:

OCHOBBI JIEKTPOAMHAMUKH (MPOX0JIKEHUE)

MaruuTHO€ noJie

BoInyckHUK Hay4duTCS

- IaBaTh OMPEACIICHUs TOHATUI: MATHUTHOE T0J1€, MHAYKIMS MarHUTHOTO TI0J1s1, BUXpeBoe nosje, Cuna
Awmrnepa, cuna Jlopenia, beppomaraeTuk, 1oMeH, Temneparypa Kiopu;

- 1aBaTh OMpPECIICHUE eIMHUIIA MHIYKIIMH MAarHUTHOTO TIOJIS;

- IEPEYUCIISITH OCHOBHBIE CBOMCTBA MATHUTHOTI'O TOJI;

- U300pakaTh MarHUTHBIC JIMHUM MTOCTOSTHHOTO MarHuTa, MPSMOTO MTPOBOJHUKA C TOKOM, KaTYyIIKH C
TOKOM;

- HaOJII0/1aTh B3aUMOJICHCTBUE KATYIIKH C TOKOM M MarHuTa, MarHUTHOW CTPEJIKU W MPOBOJHHKA C
TOKOM, J€HCTBUSA MarHUTHOTO TOJIS HA JBUXKYIIYIOCS 3apSKEHHYIO YacTHILY;

- popMynHpoBaTh 3aKOH AMIiepa, TPaHUIIbI €T0 MPUMEHUMOCTH;

- ONpEeNEeNsATh HAIpaBJICHUE JUHUNM MAarHUTHOM MHAYKIIMM MAarHUTHOTO MOJS C MOMOILIBIO MpaBuiia
OypaBumKa, HalIpaBJICHUE BEKTOPOB CUITbI AMIiepa u criibl JIopeHIiia ¢ moMoIIIbIo MTpaBuiia JEBOM PYKH;
- IPUMEHSATH 3aKOH Amrepa u popMymy JUIs BIYHCIEHUS CHIIbI JIopeHIia mpy peiieHnn 3a/1ay;

- TMEpPeYUCISITh THUIBl BEIIECTB MO MAarHUTHBIM CBOMCTBaM, Ha3blBaTh CBOWCTBA [Wa-, Mapa- U
(beppoMarHeTuKoB;

- U3MEPSATH CUJTy B3aUMOJICHCTBUS KaTYIIKH C TOKOM W MarHuTa.

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA

- NOHUMAmMb U OOBACHAMb UYENOCMHOCMb (QU3UYEeCKOU mMeopul, pasiuuams 2epaHuyvl ee
NPUMEHUMOCTU U MECO 8 PAOY OpYeUX QuUUecKux meopui,

- 1a0emv npuemMamu NOCMpPOeHUs Meopemuyeckux 0O0KA3amenbCms, a Mmaxice NpoSHO3UPOBAHUSL
ocobeHnocmell  NpomeKkaHusi (Qu3UYecKUx AGNeHUll U HPoOYecco8 Ha OCHOBE NOJYUEHHLIX
meopemuyecKux 8160008 U 00KA3AMeNbCMe;

- Xapakmepusoeamv CUCMEMHYIO CB3b MeNCOY OCHOBONONALAIOWUMY HAYUHLIMU NOHAMUAMU.
npOCMpaHCcmeo, 8pems, Mamepus (8ewecmeo, noie), 08udxtceHue, Cuid, SHepeusi;

- 8blOGUCAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX DUIUYECKUX 3AKOHOMepHOCmel U
3aKOHO8;




- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUYecKUe IKCNEPUMEHMbL,

- Xapakmepuzosamuv 2100an1bHble NpoOaeMbl, CMosuue nepeod 4eno08edecmeom. dHepeemudecKue,
chipbegble, IKON02UYECKUE, — U POTb PUIUKU 8 PeUeHUU IMUX NPoOeM,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHblE KaueCmeeHHble U pacuemuvle @uauueckue 3adauu ¢
8b100pOM  (puU3UUECKOLU MOOenU, UCHOAb3YS HECKOIbKO (U3UYeCKUX 3aKOHO8 UlU  HopMyI,
CBA3bIBAIOUUX U3BECTIHbIE (DU3UYECKUe BETUUUHDL, 8 KOHMEKCIE MeXCNPEeOMEemMHbIX C853ell,

- 00BACHAMb NPUHYUNDBL PAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAUUH, NPUOOPOE U MEXHUUEeCKUX
YCmpoucme,

- 00BACHAMb YC08UA NPUMEHEHUs PU3UYECKUX MoOelell NPU peuleHUuU U3UIecKux 3a0ay, Haxooums
A0EKBAMHYI0 NPEOSIONCEHHOU 3a0ade Gu3uuecKyro Mooeib, paspewams npooiemy Kak Ha OCHO8e
UMEIOWUXCSL 3HAHULU, MAK U NPU NOMOUWU MEMOO08 OYEHKU.

DJEeKTPOMarHuTHas UHAYKIIHS

BrinyckHMK HayduTCs

- J1laBaTh ONpECICHUs NMOHSATUM: SABJICHUE JIEKTPOMATHUTHON MHAYKIMH, MAarHUTHBINA 1noTok, J/C
WHIYKIVH , UHAYKTUBHOCTH, caMonHyKIus, 3/1C caMOUHIyKINHY;

- pacro3HaBaTh, BOCIIPOU3BOJIUTh, HAOIIOAATh SBICHUE 3JIEKTPOMAarHUTHOW MHAYKIIHMU, TOKA3bIBATh
MIPUYUHHO-CJICJICTBEHHBIC CBSI3W TIpU  HAOJIOJICHUU SBJICHHS, HAONIONaTh W aHAJIM3HPOBAThH
AKCIIEPUMEHTHI, IEMOHCTPUPYIOLIHE npaBuio JIeHua;

- dopmynupoBats mnpaBmio JleHIa, 3aKOH JIEKTPOMArHUTHOW WHIYKIUH, TPAHUILBI €ro
MIPUMEHUMOCTH;

- HCCJICIOBATh SIBJICHHUE DJICKTPOMArHUTHON HHTyKITUH;

- MEPEeUUCITh YCIOBUS, NMPU KOTOPHIX BO3HHMKAET MHAYKIHMOHHBIA TOK B 3aMKHYTOM KOHTYpE,
KaTyIIKE; ONMPEACIIATh POJIb KEJIE3HOTO CEP/ICTYHHKA B KATYIIKE; N300pakaTh TpadUueCKy BHEITHEE
MHIYKIIMOHHOE MAarHUTHBIE TOJIS; OINpeNessaTh HampaBlieHWE HHAYKIMOHHOTO TOKa KOHKPETHOMN
CUTYAaIlUH;

- 00BSCHATH BOBHUKHOBEHHE BUXPEBOT'0O AJIEKTPUUECKOTO MOJISL U JIEKTPOMArHUTHOTO OIS,

- onuchIBaTh Bo3HUKHOBeHUE DJIC MHAYKINY B ABMKYIIMXCS IPOBOTHUKAX;

- paboTaTh B mape ¥ rpyIie Npy BHIMOIHEHUH TPAKTUYECKHUX 3aJJaHH, TIIaHUPOBATh YKCIIEPUMEHT;

- IEPEYUCIIATH MPUMEPHI UCTIOIH30BAHUS SIBJICHUS YJICKTPOMArHUTHOW WHTYKITHH,

- pacmo3HaBaTh, BOCIPOU3BOJUTH, HAOMIOATh SIBICHHWE CAMOWHIYKIIMHU, TMOKAa3bIBaTh MPUYUHHO-
CJICJICTBEHHBIC CBSI3H ITPU HAOTIOJACHUH SIBIICHUS;

- (opmynMpoBaTh 3aKOH CAMOMHAYKIIHH, TPAHUIIBI €M0 TPUMEHUMOCTH;

- POBOJIUTH AHAJIOTHIO MEXKTy CAMOMHAYKIIMECH U NHEPTHOCTHIO;

- OIPENENSITh 3aBUCMOCTh UHAYKTUBHOCTH KaTYIIKH OT €€ JAJTUHBI U TUIOIIAIH BUTKOB;

- HaXOJIUTh B KOHKPETHOM CUTYaIMH 3HAY€HUsI: MarHuTHOTO 1noToka, DJIC unnykuuu, 3/1C unaykiuu
B IBUXKYILIUXCA MpoBogHKKaxX, D1C caMOMHIYKITMU, MHAYKTUBHOCTb, JHEPTHIO MATHUTHOTO TOJIA.
Buinycknux nomyuum 603mMoHCHOCHb HAYUUMBCSL

- NOHUMAMb U OOBACHAMb UYENOCMHOCMb (QU3UYECKOU Meopul, pasiuyams 2paHuyvl ee
NPUMEHUMOCIU U MECMO 8 POy OpYeUux Qu3udecKux meopuu,

- 81a0emv nNpuemMamu NOCMPOeHUs Meopemuyeckux 00KA3amenbCms, a maxice NpoSHO3UPOBAHUSL
ocobenHocmell NpomMeKanus Quauueckux AGNeHUll U Npoyecco8 HaA OCHOBE NOJVYEHHbIX
meopemu4ecKux 8bl860008 U O0OKA3AMENbCME,;

- Xapakmepuzo8amsv CUCMEMHYIO CB53b MeHCO)Y OCHOBONONALAIOWUMU HAYYHBIMU NOHAMULMU:
nPOCMPaHcmeo, 8pems, Mmamepus (8eujecmeo, noie), 08udceHue, CUnd, SHepusl;

- 8bl0GUCAMb 2UNOME3bl HA OCHO8E 3HAHUSA OCHOBONONALAIOWUX DUIUYECKUX 3AKOHOMEPHOCmeU U
3AKOHO8,

- CaMOCMOosIMenbHO NIAHUPOBANMb U NPOBOOUMb usuiecKue IKCnepuMeHmyl;

- Xapakmepuzosamuv 2100a1bHble NpodeMbl, CMosuue neped 4eno8edecmeom. dHepeemudecKue,
cbipbesble, IKoI02udecKue, — U poib PUIUKU 8 peueHUul dmux npoouem,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHblE KA4eCmeeHHble U pacuemuvle @uzuueckue 3a0auu ¢
8b100pOM  PU3UYECKOU MOOeIU, UCNONb3YS HECKOIbKO (QU3UUeCKUX 3aKOHO8 uiu Gopmyr,
CB8A3bIBAIOUUX U3BECTHbIE (DU3UYECKUe BeTUUUHDL, 8 KOHMEKCMe MeHCNPEeOMEeMHbIX C853ell,




- 00BACHAMb NPUHYUNDBL pAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAULUH, NPUOOPOE U MEXHUUECKUX
YCmpoucme,

- 00BACHAMDY YCL0BUS NPUMEHEHUS (PUULECKUX MOOeell NPU peueHuU Gu3udecKux 3a0ad, Haxooums
A0EKBAMHYI0 NPEOSIONCEHHOU 3a0ade Gu3uuecKyro Mooeib, paspeuams npooiemy Kak Ha OCHO8e
UMEIOWUXCA 3HAHULL, MAK U NPU NOMOWU MEMOO008 OYEHKU.

KoJie0anus 1 BOJIHBI

MexaHuyeckue KoyieoaHus

BbInyckHUK Hay4uTCS

- JaBaTb OMNpEJAEICHHUs: KoyiebaHus, KojeOaTenpHas CUCTeMa, MEXaHWYeCKHe KojeOaHus,
rapMOHUYECKHE KojeOaHHs, CBOOOIHBIC KOJeOaHUs, 3aTyXarollue KOJICOAHUs, BBIHYKICHHbIC
Kosie0aHus, pe30HaHC, CMEIICHUE, aMILUIUTY/1a, IEPUO]I, 4aCTOTa, COOCTBEHHAs 4acToTa, (haza;

- IEPEYHCIIATh YCIOBHSI BOBHUKHOBEHUS KOJICOAHUH, TPUBOIUTH IPUMEPHI KOJICOATEIbHBIX CHCTEM;

- OMKCHIBATH MOJICIIU: TIPYKUHHBIN MasgTHUK, MATEMAaTHYCCKUN MasITHUK;

- IEPEYHCIIATh BUIBI KOJICOATEIIEHOTO IBU)KCHUS, UX CBOICTBA;

- pacmo3HaBaTh, BOCIIPOU3BOIUTH, HA0I0IaTh TAPMOHUYECKUE KOJIeOaHus, CBOOOIHBIE, KOleOaHus,
3aTyxaroliue KojieOaHus, BRIHYKICHHbIE KOJIeOaHMs, PE30HAHC;

- IEPEYUCIIATH CIIOCOOBI IMOYYCHHSI CBOOOTHBIX M BBIHYKJICHHBIX MEXaHUYECCKUX KOJICOaHUN;

- COCTaBJISITh ypaBHCHHE MEXAaHMUYCCKUX KOJICOAHMM, 3alKMChIBATH €r0 pEIICHHE, ONPENeNiTh IO
YPaBHEHHIO KOJICOATEITLHOTO JIBMKCHHUS ITApaMETPhl KOJICOAHHUS,

- MpPEICTaBIATh 3aBHCHMOCTh CMCIICHHsS OT BPEMEHH IIpU KOJEOAHUSX MATEeMaTHYECKOro W
MIPY>KUHHOTO MasATHUKA TPpauuecKu, OMPEeIATh M0 rpaduKy XapaKTEPUCTUKU: aMIUTUTYY, IEPHO/
Y YacToTYy;

- HAXOJIUTh B KOHKPETHBIX CUTYAIUAX 3HAUCHHS TIEPHOIa MATEMATUIECKOTO U IIPY)KMHHOTO MasTHHUKA,
SHEPIUU MAsITHUKA;

- OOBSCHATH TPEBPAIICHHS YHEPTHH INPU KOJICOAHUSX MATEMATHUYECKOTO MAasTHUKA W Tpy3a Ha
NpYy>KHHE;

- HCCJICIOBATh 3aBUCUMOCTH IEPHO/Ia KOJICOAHUIT MaTEMAaTHIECKOTO MasTHUKA OT €ro JIHHEI;

- HCCIIEZIOBATh 3aBUCUMOCTD TIEpHo/JIa KoJeOaHHii Ipy3a Ha MPY>KUHE OT €ro MacChl.

Buvinycknux noayuum 603MOMCHOCHb HAYYUMbCA

- NOHUMAmMb U  O0OBACHAMbL YEIOCMHOCMb  (PU3UYECKOU Meopul, paziuyams Spanuyvl ee
NPUMEHUMOCTIU U MECMO 8 POy OpYeux QuuuecKux meopui,

- e1ademv npuemamu NOCMpOEeHUs. Meopemudeckux 0OKaA3amenibCmes, a maxdice npocHO3UPOGAHUS.
ocobeHHOCmell  NpOmeKaHusi (PU3UYecKux AGNeHUll U NpPoYecco8 Ha OCHOBe NOJYYEHHbIX
MeopemuyecKux 8bl860006 U OOKA3AMENbCME;

- Xapakmepuzoeamv CUCMEMHYIO CB3b MeHCOy OCHOBONONALAIOWUMY HAYUHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8pemsi, Mamepusl (8euecmeso, noe), 08UdICeHue, CUld, IHeP2Uusl,

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DPUUYECKUX 3AKOHOMepHOCmel U
3AKOHO8;

- CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUe IKCNEPUMEHMbL,

- Xapaxkmepuzoeams 2100aibHble NPoOAEMbl, CMOoswUe neped Yel08eHecmeoM: IHEPeemuiecKue,
chipbegble, IKON02UYECKUE, — U POIb PUIUKU 8 PeUUeHUU IMUX NPodaeM,

- peuams HPaAKMuKo-OpUeHMUPOBaHHble KauecmeeHnHvle U pacuemuvle @husuieckue 3a0auu c
8b100pOM  PU3UYECKOU MOOeIU, UCNONb3YSL HECKOIbKO (QU3UUeCKUX 3aKOHO8 uiu Gopmyr,
CBA3BIBATOWUX U3BECTHbIE PUUYECKUE BENUYUNDI, 8 KOHINEKCIE MENCNPEeOMEMHbBIX CEA3ell;

- 00BACHAMb NPUHYUNDL PAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAUUH, NPUOOPOE U MEeXHULEeCKUX
YCmMpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUST PUUYECKUX MOOeTell NpU pelleHUU u3udeckux 3a0ay, Haxooums
A0eK8AMHYI0 NPedyloNCeHHOU 3a0ayde husuyecKyro Mooeib, paspeuams npobiemy KaK Ha OCHOGe
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKIL.

DJIEKTPOMArHUTHBIC KOJICOAHUS

BBINyCKHUK HAay4HUTCS

- JaBaTh OMNPENCJICHUS TOHATHSIM: DJICKTPOMArHUTHBIC KOJeOaHUs, KoyieOaTelnbHbI KOHTYD,
CBOOOJHBIE 3JIEKTPOMATrHUTHBIC KOJIEOAaHUs, BBIHYXJICHHBIC O3JCKTPOMArHWTHBIE KOJICOaHMS,
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IEPEMEHHBIN JJIEKTPUUYECKUN TOK, AKTUBHOE COINPOTHUBIICHUE, IEUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA,
JEHCTBYIOIIEE 3HAUCHUE HAIIPSDKEHUs, TpaHCchopMaTop, KodhHUIHEeHT TpaHchopMaIuu;

- 1300pakaTh CXeMy KoJebaTeIbHOr0 KOHTYPA U OMUCHIBATh CXEMY €ro padoThI;

- pacro3HaBaTh, BOCIPOM3BOAMTH, HAOIIOJaTh CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJIeOaHUs,
BBIHYKJICHHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHMsI, PE30HAHC B LIEMTH IEPEMEHHOTO TOKa,

- QHAJIM3UPOBATH MPEBPAILLEHUS SHEPrUUM B KOJIeOATEIbHOM KOHTYpE NpU DIEKTPOMArHUTHBIX
KOJICOAHHSX;

- MPEICTABIATh 3aBUCUMOCTD 3JIEKTPUUECKOT0O 3apsija, CUJIbl TOKA U HANPSIKEHHS OT BPEMEHU IPU
CBOOOJHBIX JJIEKTPOMArHUTHBIX  KOJEOAHUSX;, ONpeAensaTh Mo TpaduKy KolebaHuil ero
XapaKTePUCTUKU: aMILTUTYy, IEPHOJ] U YacTOTY;

- POBOJUTH AHAJIOTHIO MEXK]Ty MEXaHUYCCKIUMHU U JICKTPOMArHUTHBIMH KOJICOaHUSIMU;

- 3anuchbiBaTh (hopmyiny TomMcoHa; BBIYUCIATH C MOMOUIbIO GopMyiibl TOMCOHA MEpUOA U YACTOTY
CBOOOIHBIX 3JIEKTPOMATHUTHBIX KOJICOAHUIA; ONIPEIEISITh IEPUO/, YACTOTY, aMILTUTY Ly KOJIeOaHHii B
KOHKPETHBIX CUTYyaIUsX;

- OOBSICHATDH MPUHIIMII MTOJTyYCHHUS IEPEMEHHOTO TOKA, YCTPOWCTBO TeHEepaTopa MEPEeMEHHOTO TOKa,

- Ha3bIBaTh OCOOCHHOCTH IMEPEMEHHOI0 ANEKTPUYECKOTO TOKA Ha YYacTKe LIETH C Pe3UCTOPOM;

- 3aMKMChIBaTh 3aKOH OMa JIJIst ey IEPEMEHHOT'O TOKa;

HAXOJUTh 3HAUEHUS CHIIbI TOKA, HAMPSHKEHUSI, aKTUBHOTO COMPOTHUBJICHHUSI LIEMU MEPEMEHHOTO TOKa,
JICACTBYIOIUX 3HAYEHU CUJIBI TOKA U HAIPSIKEHUS,

- Ha3bIBaTh yCIOBUS BOSHUKHOBEHUS PE30HAHCA B LIETIH TEPEMEHHOT0 TOKa;

- OIIUCBIBATH YCTPOMCTBO, MPUHITUII JICUCTBUS U MPUMEHEHUE TpaHCHOopMaTopa;

- BBIYHUCIIATH KOOPGUIUEHT TpaHCPOpPMAIH B KOHKPETHBIX CUTYaIUSIX

Buinycknux noayuum 603mModicHocms HAy4umscsl

- NOHUMAMb U OOBACHAMb UYENOCMHOCMb (QU3UYECKOU mMeopul, pasiuyams 2paHuyvl ee
NPUMEHUMOCU U MeCMO 8 POy Opyeux Quuyueckux meoput,

- 1a0emsv NpuemMamu NOCMPOeHUs Meopemuyeckux 00KA3amenbCms, a Mmaxice NpoSHO3UPOBAHUSL
ocobeHHOCmel  NpOmMeKaHusi (Pu3UYecKux AGNeHUll U HPoOYecco8 Ha OCHOBe NOJYYEHHbIX
meopemuyecKux 8160008 U 00KA3aMmMenbCme;

- Xapakmepuzo8amsv CUCMEMHYIO CB53b MeXHCO)Y OCHOBONONALAIOWUMU HAYYHBIMU NOHAMULMU:
npoOCMpaHcmeo, 8pems, Mmamepus (ewecmao, noie), 08UNceHue, CUid, SHepeus;

- 8blOGUCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX DUIUYECKUX 3AKOHOMEpHOCmeU U
3AKOHO8;

- CamMOCmosmenbHO NIAHUPOBANMb U NPOBOOUMb usUiecKue IKCnepuMeHmbl;

- Xapakmepuzoeamuv 2100a1bHble NpodieMbl, Cmosuue neped 4eio8euecmeom. dHepeemudecKue,
chipbegble, IKON02UYECKUE, — U POIb PUIUKU 8 PeUUeHUU IMUX NPodaeM,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHblE KaueCmeeHHble U pacuemuvle Guzuueckue 3adauu ¢
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YS HECKOIbKO (QU3UUeCKUX 3aKOHO8 Ul  Gopmyr,
CBA3bIBAIOUUX U3BECTIHbIE (DU3UYECKUe BETUUUHDL, 8 KOHMEKCIe MeHCNPEeOMEeMHbIX C853ell,

- 00BACHAMb NPUHYUNDL PpAOOMbL U XAPAKMEPUCMUKY U3YUEHHBIX MAUUH, NPUOOPOE U MEXHULEeCKUX
YyCmpoucme,

- 00BACHAMb YCN08USL NPUMEHEHUST (PUUYECKUX MOOeTlell NpU peuleHUU QU3UYeCKUX 3a0ad, Haxoo0ums
A0eK8AMHYI0 NPedyloNCeHHOU 3a0ayde husuyecKyro Mooeib, paspeuams npobiemy KaK Ha OCHOGe
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKIL.

MexaHUYeCKHe BOJHBI

BBITyCKHUK Hay4IUTCS

- JaBaTh OIpeNeJICHHs MOHSATHI: MeXaHWYecKas BOJHA, TOMEpedHas BOJIHA, MPOJOJIbHAs BOJHA,
CKOPOCTbH BOJIHBI, JJTMHA BOJTHBI, (Da3a BOJIHBI, 3BYKOBas BOJTHA, TPOMKOCTB 3BYKa, BEICOTA TOHA, TEMOD,
OTpakeHUE, TMPEIOMIICHHE, TMOTJIOoNEHNEe, WHTep(hEepeHIrsl MEXaHHMUYECKUX BOJH, KOTE€PEHTHBIC
WCTOYHUKH, CTOSTYas BOJTHA, aKYCTHICCKUI pe30HAHC, IJIOCKOIOJIIPU30BaHHAS BOJTHA;

- IEPEUUCIATh CBOWCTBA U XaPAKTEPUCTUKA MEXaHUUECKUX BOJIH;

- pacro3HaBaTh, BOCIPOHM3BOJNUTH, HAONIOJAATh MEXaHWYCCKUE BOJHBI, ITONEPEYHBIC BOJHBI,
MIPOJIONILHBIC BOJIHBI, OTPAKEHUE MPETOMIICHHE, TIOTJIONICHNE , UHTep(EePEHITNI0 MEXaHNYEeCKUX BOJIH;
- Ha3bIBaTh XapaKTEPUCTHKH BOJH: CKOPOCTh, YaCTOTA, JUTMHA BOJIHBI, pa3HOCTH (Da3 BOJIH;




- OTIPEEIATh B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YaCTOTHI, JUIMHBI BOJIH, Pa3HOCTH (a3.
Buinycknux nonyuum 603mM0dCcHOCMb HAYYUMbCSL

- NOHUMamMb U OOBACHAMb YEIOCMHOCMb (QU3UYECKOl Meopuu, paziuyams 2paHuybl —ee
NPUMEHUMOCIU U MECMO 8 PAOY OpYeUX Qu3UUecKux meopuii,

- enademv NpueMami NOCMPOeHUs. MeoPemuieckux OOKA3ameabCms, d Maxice NpocHO3UPOBAHUS.
ocobennocmell  nNpomeKkaHus QuU3UYeCKux AGNeHUll U NpoYyecco8 Ha OCHOBE NOJYYEHHbLIX
meopemuyeckux 8bl860008 U OOKA3AMENbCME,;

- 8b106UCAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALANOWUX (PUSUYECKUX 3AKOHOMEPHOCmel U
3aKOHO8;

- CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYECKUe IKCNEPUMEHMbL,

- peuwlamv HPAKMUKO-OPUEHMUPOBAHHble KAa4eCMmEeHHble U pacuemmuvle @husudeckue 3a0auu ¢
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YS HECKOIbKO (U3UYecKux 3aKoHO8 Ul QopmyI,
CBA3BIBATOUJUX U3BECTIHbIE PUIUYECKUE BENUYUHDI, 8 KOHMEKCHE MENCNPEOMEMHBIX CEA3€ll.
OJEeKTPOMarHUTHbIE BOJHbI

BrinyckHUK HayduTcs

- JaBaTh ONPEAENCHMs IOHATHI: 3JIEKTPOMarHUTHOE II0J€, BUXPEBOE 3JIEKTPUUECKOE IOJe,
AJIEKTPOMArHUTHBIE BOJIHBI, CKOPOCThH BOJIHBI, JITTMHA BOJIHBI, ()a3a BOJIHBI, OTpakeHUE, IPEIOMIICHHUE,
NIOTJIOIIEHUE, UHTeppepeHLrs, TUPpaKLus, IONEePEUHOCTh, NOIAPU3ALIUSA FJIEKTPOMAarHUTHBIX BOJIH,
panuocBs3b, paIuoIOKaNusl, AMIUTUTY IHASI MOAYJIALUS, IETeKTHPOBAHUE;

- OOBSCHATH B3aUMOCBSI3b IEPEMEHHBIX JIEKTPUUECKOr0 U MArHUTHOTO IOJIEH;

- PHCOBATh CXEMY PacIpOCTPAHEHUS SJICKTPOMArHUTHOM BOJIHBL;

- IEPEYMCIIATh CBOMCTBA U XapaKTEPUCTUKHU 3JICKTPOMATHUTHBIX BOJIH;

- pacro3HaBaTh, HAONIONATh JJIIEKTPOMArHUTHBIC BOJIHBI, H3JIy4€HHE, NPUEM, OTpaKeHHE,
HorJIoIIeHue, HHTepdepeHIuto, Audpakuuto. [Toaspuzanuio 31eKTpOMarHUTHHIX BOJIH;

- HaXOJHWTh B KOHKPETHBIX CHUTYaIHsIX 3HAYCHHUS! XapaKTEPUCTUK BOJH: CKOPOCTH, YACTOTHI, JJIHHEI
BOJIHBI, Pa3HOCTHU (a3;

- OOBSICHSTD IPUHIUIT PATMOCBS3H U TEICBUICHUS.

Buinycknux nomyyum 603M0CHOCMb HAYYUMbCA

- NOHUMamb U O0BACHAMbL YENOCMHOCMb (QU3UYECKOl Meopuu, paziuuams 2paHuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYeUX QuUUecKux meoputi,

- 81ademv NpueMami NOCMpPOeHUs. MeoPemuieckuUx OOKA3ameibcms, d Maxice NpocHO3UPOBAHUS
ocobeHnocmell NpomeKaHus Qu3UYecKux AGNeHUll U HPoOYecco8 Ha OCHOBE NOJYUEHHbIX
meopemuyeckux 8bl860008 U OOKA3AMENbCME,

- 6b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (PUUUECKUX 3AKOHOMEPHOCmeU U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUYecKUe IKCNEPUMEHMbL,

- peuwlamv NPAKMUKO-OPUEHMUPOBAHHbIe KA4eCMBeHHble U pdacuemmuvle @huaudeckue 3a0auu ¢
8b100pOM  pu3UUeCcKOl MOOenu, UCHONb3Y HeCKONbKO (Qu3uieckux 3aKOHO8 UlU opmyr,
CBA3BIBAIOUJUX UZBECIHbIE DUIUYECKUE BETUYUHDI, 8 KOHMEKCHE MEHCNPEOMEMHBIX CEA3€lL.

OnTuka

CBETOBbIE BOJHBL.

I'eomerpuyeckas U BOJHOBAs ONTUKA

BrImyckHUK Hay4HTCS

- JlaBaTh ONpEENCHHs MOHATUN: CBET, KOPIYCKYJISIPHO-BOJIHOBOW Jyalau3M CBETa, FT€OMeTpUYecKast
OIITHKA, CBETOBOM JIy4, CKOPOCTh CBETA, OTPAKCHNE CBETA, PEIOMIICHHE CBETA, TIOJTHOE OTPAKEHHE
CBETa, YroJ TaJeHUs, Yyroil OTPaXEHHUs, YroJl TPEJIOMIIEHHUsS, OTHOCHUTEJIbHBIA TIOKa3aTelb
MPEJIOMIICHHUS, a0CONIOTHBIA TIOKa3aTeNlb TPEIOMIICHHS, JIMH3a, (DOKYCHOE pACCTOSHUE JIMH3HI,
ONTHYECKasi CHUJla JIMH3bI, AMCIEpCUsl CBeTa, MHTephepeHIUs cBeTa, AU(paKIMOHHAs peLIeTKa,
MOJISIPU3AIINS CBETA, €CTECTBEHHBIH CBET, TUIOCKOTIOJISIPH30BAHHBIN CBET;

- OTMCHIBATh METObI U3MEPEHUSI CKOPOCTHU CBETA;

- IEPEYHCIIATh CBOMCTBA CBETOBBIX BOJIH;

- pacmo3HaBaTh, BOCIPOU3BOAMTH, HAOIIOJATh PACIPOCTPAHEHHE CBETOBBIX BOJH, OTPaKEHHE,
MpeJIOMIJICHHUE, MTOTIIOMICHUE, TUCTIEPCHIO, MHTEP(EPEHIINIO CBETOBBIX BOJH;




- ¢opmynupoBate nmpuHUMN [1olreHca, 3aKOHBI OTPAKEHUS W IMPETOMJICHHS CBETa, TPAHMIBI MX
IIPUMEHUMOCTH;

- CTPOMUTH XOJ JIy4eHl B IUIOCKOIIAPAJUIEIbHOM IUIACTUHE, TPEYTOJIbHON PpU3ME, TOHKOU JINH3E;

- CTPOMUTH N300pa’keHHe NIPEeAMETa B INIOCKOM 3€pKajie, B TOHKOM JIMH3E;

- IIEPEYUCIIATH BUBI JIMH3, UX OCHOBHBIE XapPAKTEPUCTUK — ONITHYECKUM LIEHTP, IJIABHASL ONTHYECKas
och, OKYyC, ONITUYECKAsl CUIIA;

- HaXOJUTh B KOHKPETHOM CUTyalMU 3HAYCHUS YIUIA NAJCHUS, yIJla OTPaKEHUs, YIJIa IIPEIOMIICHUS,
OTHOCHUTEJIBHOTO II0Ka3aTells IPEIOMIICHHS, a0COIIOTHOTO II0KA3aTesl IPeIOMIICHHS], CKOPOCTH CBETa
B cpene, (HOKYCHOTO pACCTOSHUS, ONTHYECKOM CHIIBI JIMH3bI, YBEIWYCHUS JIMH3BI, IE€PHO/A
TU(PPAaKLUOHHON PEIeTKH, MOJ0KEHUS MHTePPEPEeHIMOHHbIX U TU(PPAKLUOHHBIX MaKCUMYMOB U
MUHHMYMOB;

- 3amuchiBaTh (HOpPMyJly TOHKOHM JIMH3bI, HaXOAUTh B KOHKPETHBIX CHUTyallUsIX C €€ IIOMOLIbIO
HEU3BECTHBIC BEJIMYUHBIL;

- OOBSCHATH IPUHIUI KOPPEKLIUH 3pEHHSI C TIOMOIIbIO OYKOB;

- OSKCHEPHUMEHTAIbHO ONpPEAESATh II0KAa3aTellb MPEeJIOMIICHUS Cpenpl, (OKYCHOE pacCTOsSHUE
coOuparoIiei JIMH3bI, JJIMHY CBETOBOM BOJIHBI C IIOMOUIbIO TU(PAKIIMOHHOMN PEIIeTKY;

- BBIJICJIAATE OCHOBHBIE ITOJIOKEHHUS KOPITYCKYJISIPHOM M BOJTHOBOW TEOPHI CBETA

Buinycknux nomyyum 603M0dCHOCMb HAYYUMbCA

- NOHUMamb U OOBACHAMbL YENOCMHOCMb (QU3UYECKOl Meopuu, paziuuams 2SpaHuybl ee
NPUMEHUMOCTNU U MECTO 8 PAOY OpYeUX Qu3UUecKux meopuii,

- g1a0emv npuemamu noCmpOeHUs meopemudeckux 0oKa3amenibCme, a maxdice npocHO3UPOGAHUS.
ocobeHnocmell  NpomeKaHus QuU3UYeCKUx AGNeHUll U HpPoYecco8 Ha OCHOBE NOJYUEHHbLIX
meopemu4ecKux 6b160008 U OOKA3AMENbCME;

- Xapakmepuzoeamv CUCMEMHYIO C63b MedHCOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUIMU.
NPOCMPAHCMB0, BpeMs, Mamepus (6ewjecmeo, noe), OsudlceHue, Cuid, SHepusl;

- 6b106U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (PUUUECKUX 3AKOHOMEPHOCmeU U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUYecKUe IKCNEPUMEHMbL,

- Xapaxkmepuzoeams 2100aibHble NpooOIeMbl, CmoAwue nepeo Uei08eHecmeoM: SHepeemudecKue,
chipbegble, IKON02UYECKUe, — U POIb PUIUKU 8 PelleHUU IMUX npodaem;

- peuwamv NPaKmuKo-OpUeHmMupo8aHHble Ka4eCmeeHHbvle U pacuemuvle @husudeckue 3a0auu ¢
8b100pOM  (puzuUdecKOol MOOenlU, UCHONb3YS HeCKONbKO (U3UYeCKUx 3aKOHO8 UlU  opmyi,
CBA3LIBATOWUX UZBECIIHbIE PUBUYECKUE BENUUUHDL, 8 KOHMEKCIE MENCNPEOMEMHbBIX CEs3ell;

- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKY U3YUEHHBIX MAUWUH, NPUOOPOE U MEXHUUEeCKUX
YCmpoucme,

- 00BACHAMY YCL0BUSL NPUMEHEHUS (QUULECKUX MOOeell NPpU peuleHuU QU3ULeCcKUx 3a0a4, Haxooums
A0EKBAMHYI0 NPEOSIOHCEHHOU 3a0ade QU3UYECKYI0 MOOelb, paspeuams npooieMy KAk Ha OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

W3nyyennsa u cnekTphl

BoInmyckHUK HayduTCs

- JaBaTh  ONpeACICHWE  TOHSATHHA,  TEIUIOBOE  M3IyYeHHE,  AJICKTPOIIOMUHECIEHIIHS,
KaTOJIOJFOMUHECLIEHIINS, XEMUOJIIOMUHECIIEHIIUS, (DOTOTIOMHHECHEHIINS, CIUIONIHONH  CHEKTp,
JIMHEWYATBIN CIIEKTP, IMOJIOCATHIN CIEKTP, CIEKTP MOTJIOMIEHNs, CIIEKTPAJIbHbIN aHAJIN3;

- IEPEYHCIIATH BUJIbI CIIEKTPOB;

- pacrno3HaBaTh, HAOJIOJIaTh CIUIOIIHOM CIEKTp, JIMHEHYaThlil CIEKTp, MOJIOCAThId CHEKTpP, CHEKTP
U3ITYYEHUS U CTIEKTp MOTJIOIIEHUS;

- IEPEYHCIIATh BUJIBI DJIEKTPOMArHUTHBIX U3IYYCHUH, UX NCTOYHUKH, CBOWCTBA, TPUMEHEHHE;

- CPaBHUBATh CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH PA3HOM YaCTOTHI.

BoinyckHux nomyuum 603MOMCHOCHb HAYYUMbCS

- NOHUMamb U OOBACHAMb YEIOCMHOCMb (QU3UYECKOl Meopuu, paziuiams 2SpaHuybl ee
NPUMEHUMOCIU U MECMO 8 PAOY OpYeUX Qu3UUecKux meopuii,
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- 61a0emv npuemamu noCmMpOeHUs Mmeopemudeckux 0oKa3ameibCme, d maxdxice npocHO3UPOBAHUs]
ocobenHocmell NpomeKkanus QuauuecKux AGNeHUll U Npoyecco8 HA OCHOBe NOJVYEHHbIX
meopemuyeckux 8bl860008 U O0OKA3AMENbCME,;

- 8bl0GUCAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX (DUIUYECKUX 3AKOHOMEpPHOCmel U
3aKOHO8;

- CaMOCMOsAMenbHO NIAHUPOBAMb U NPOBOOUMb uzuieckue dKCnepuMeHmol;

- peuwlamv HPAKMUKO-OPUEHMUPOBAHHble KAa4eCMEeHHble U pacuemmuvle @husudeckue 3a0auu ¢
8b100pOM  PU3UYECKOU MOOeNU, UCNOIbL3YSL HEeCKOAbKO (QuU3UYecKux 3aKoHO8 Ul (DopMyI,
CBA3BIBATOUUX UZBECTIHbIE PUIUYECKUE BETUYUHDI, 8 KOHMEKCHE MENCNPEOMEMHBIX CEA3Ell.

OcHoBa ciennaIbLHON TEOPUU OTHOCHTEIbHOCTH

BrinyckHMK HayduTcs

- J1aBaTh ONpeeNieHUs MOHATHII: COOBITHE, MOCTYaT, HHEpLUaIbHasl CUCTEMA OTYeTa, BpeMs, AJIUHA
TeJa, Macca MoKos, HHBAPUAHT, SHEPTUs TIOKOSI;

- OOBSCHATH MPOTHUBOPEUHSI MEXKIY KIACCUYECKON MEXaHUKON U AJIEKTpOJMHAMUKON MakcBeuia u
npuunHsbl nosisiaenus CTO;

- popmynupoBath noctynatel CTO;

- (opmynupoBaTh BEIBOBI U3 mocTynaroB CTO

Buinycknux nomyuum 603M0CHOCb HAYYUMbCA

- NnoHUMamv U O0OBACHAMbL YENOCMHOCMb (U3UYECKOU Meopul, pasiudyams 2panuybl ee
NPUMEHUMOCTU U MeCmO 8 PAOY OpYeUX hu3u4ecKux meopui;

- e1ademv npuemamu NOCMpOeHUs Meopemudeckux 0oKa3ameibCme, a maxdice npocHO3UPOGAHUs]
ocobenHocmell NPOMeEKAHUs — QUIUYECKUX ABNeHUU U Npoyecco8 HA OCHOBe NOJYUEHHBIX
meopemu4ecKux 6bl60008 U O0KA3AMENbCME;

- 6b106UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONA2AIOWUX (PUIUYECKUX 3AKOHOMEPHOCMmEl U
3aKOHO8

KBanrtoBas ¢pusuka

CBeTOBbIE KBAHTBI

BrImyckHUK Hay4uTCs

- JaBaTh OIpeJeNeHUs] MOHATUH: (oTod((eKT, KBaHT, TOK HACBHILIEHUS, 3aJepKUBaloLIee
HarpsbKeHue, paboTa BeIXoa, KpacHas rpanuiia Gotodddekra;

- pacro3HaBaThb, HaOIr01aTh siBIIeHUE (poTOdPdeKTa;

- OTMHCHIBATh OMBITE CTOJNETOBA;

- (hopmynupoBath runote3y Ilnanka o kBaHTax, 3aKkoHbI PoTO3D(DeKTa;

- aHAJIM3UPOBATH 3aKOHBI PoTodhPeKTa;

- 3alIUCBIBAaTh U COCTABIATh B KOHKPETHBIX CUTyallUsIX ypaBHeHHe DHHIITeHa a1 poTorddexra n
HAXOJIUTh C €ro IOMOIIHI0 HEN3BECTHBIC BETMUYNHBL;

- IPUBOAMUTH IPUMEPHI UCTIOIB30BaHUs HoTodPderTa;

- OOBSICHSTH CYyTh KOPITYCKYJIIPHO BOJTHOBOTO JTyajli3Ma;

- onuchBaTh ONbITHl JleGeneBa Mo M3MEPEHMIO JABJIEHUS CBETa U MOJATBEPXKIAIOUIMX CIIOKHOE
CTPOCHHUE aTOMa;

- AHAJIM3MPOBaTh pabOTy YYEHHBIX 10 CO3JaHUI0O MOJIENIM CTPOCHHUS aTroMa, MOJIYYECHUIO
BBIHY)KJICHHOTO M3JTy4eHHs], TPUMEHEHHH JIa3epOB B HAyKe, MEUIIMHE, TIPOMBIIIIICHHOCTH, OBITY
BeinyckHuk noayuum 603M0oJiCHOCMb HAYYUMbCS

- NOHUMAamv U OOBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, pasiudyams 2panuybl ee
NPUMEHUMOCIU U MeCmO 8 Ps0Y Opyeux hu3udeckux meopuii,

- g1ademv npuemamu NOCMpOeHUs Meopemudeckux 0OKa3amenrbCme, a Mmaxdice npocHO3UPOGAHUS.
ocobenHocmel NPOMEKAHUs — PUIUYECKUX ABNeHUl U Npoyecco8 HA OCHOGE NOJYYEHHBIX
meopemu4ecKux 6bl60008 U OOKA3AMENbCME,;

- Xapakmepu3o6amb CUCHEMHYIO C63b Medc0y OCHOBONONALAIOWUMU HAYYHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8pems, Mamepus (6eujecmeo, noie), OsudceHue, Cuid, SHepusl;

- 8bI0GU2AMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONAAIOWUX (PUIUYECKUX 3AKOHOMEpHOCmell U
3aKOHO8;
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- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUYecKUe IKCNEPUMEHMbL,

- Xapaxkmepuzoeams 2100anbHble NpodIeMbl, Cmoswue neped Yer08eHecmeoM: dHepeemulecKue,
chipbegble, IKON02UYECKUE, — U POTb PUIUKU 8 PeUeHUU IMUX NPoOeM,

- peuwlamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U pacuemmuvle @husudeckue 3a0auu ¢
8b100pOM  puzuYecKol MoOenU, UCHONb3YSI HECKONbKO (DU3UYECKUX 3aKOHO8 Ul  Gpopmyi,
CBA3BIBAIOUUX UZBECIHbIE DUUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMENMHBIX CE53ell;

- 00BACHAMb NPUHYUNDBL PAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAUUH, NPUOOPOE U MEXHUUEeCKUX
YCmpoucme,

- 00BACHAMb YC08UA NPUMEHEHUs PU3UYECKUX MoOelell NPU peuleHUuU U3UIecKux 3a0ay, Haxooums
A0EKBAMHYIO NPEONIONCEHHOU 3a0aue (u3uUuecKyro Mooeib, paspeuams npooiemy KaKk Ha OCHO8e
UMEIOWUXCA 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

ATtomHas Qusuka

BrinyckHMK HayduTCs

- JlaBaTh OIPEJNICIICHUS] TIOHATHUI: aTOMHOE SAPO, SHEPTETUYCCKHN YPOBEHb, SHEPTHsI MOHHU3AIHH,
CIIOHTAHHOE U BBIHYXJICHHOE H3JIyYCHHUE CBETA;

- OMHCHIBATH OMBITH Pe3epdopaa;

- OIIUCBIBATh U CPAaBHUBATH MOjienu atoma Tomcona u Pesepdopna;

- paccMaTpUBaTh, UCCIICAOBATh U ONMUCHIBATH JINHEHYATHIC CIIEKTPHI;

- popMyIMPOBATh KBAaHTOBBIE TIOCTYJIAThI bopa; 00BSACHATH TUHEHYATHI CIICKTPHI aTOMa BOAOPO/a Ha
OCHOBE KBaHTOBBIX MOCTYJIATOB bopa;

- paccuMTHIBaTh B KOHKPETHOW CHUTYyallMd YacTOTY W JIJIMHY BOJIHBI HCITyCKaeMoro (oToHa IpH
Nepexoie aToMa M3 OJHOTO CTAI[HOHAPHOTO COCTOSIHUS B IPYTOe

Buinycknux noayuum 603mModicHocms HAy4umscsl

- NOHUMAmMb U  O0OBACHAMbL YEIOCMHOCMb  (U3UYECKOU Meopul, paziuyams Spanuyvl ee
NPUMEHUMOCU U MeCMO 8 POy Opyeux Quuyueckux meoput,

- 81a0emv npuemamu NOCMpOEeHUs Meopemudeckux 0OKA3amenibCmes, a maxdice npocHO3UPOBAHUS.
ocobeHHOCmel  NpOmMeKaHusi (Pu3UYecKux AGNeHUll U HPoOYecco8 Ha OCHOBe NOJYYEHHbIX
Meopemuyeckux 8bl860008 U OOKA3AMENbCME;

- Xapakmepuzoeamv CUCMEMHYIO CB3b MeHCOY OCHOBONONALAIOWUMY HAYUHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8pemsi, Mamepusl (8euecmeso, noie), 08UdICeHue, CUd, IHeP2Usl;

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DPUUYECKUX 3AKOHOMepHOCmel U
3AKOHO8;

- CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUe IKCNEPUMEHMbL,

- Xapaxkmepuzosams 2100aibHble NPoOAEMbl, CMoswue neped Yel08eHeCmeoM: IHEPeemuiecKue,
chipbegble, IKON02UYECKUE, — U POTb PUIUKU 8 PelUeHUU IMUX NPoOeM,

- peuwiamv NPAKMUKO-OPUCHMUPOBAHHbIE KAYeCMBEHHble U pacuemmuvle Qusuieckue 3a0auu
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YS HECKOIbKO (QU3UUeCKUX 3aKOHO8 Ul  Gopmyr,
CBA3BIBAIOUUX UZBECIHbIE PUUYECKUE BETUYUHBL, 8 KOHMEKCIME MENCNPEOMENMHbIX CE53ell;

- 00BACHAMb NPUHYUNDL PAOOMbL U XAPAKMEPUCMUKY U3YUEHHBIX MAUUH, NPUOOPOE U MEXHULEeCKUX
YyCmpoucme,

- 00BACHAMb YCN08USL NPUMEHEHUST (PUUYECKUX MOOeTlell NpU peuleHUU QU3UYeCKUX 3a0ad, Haxoo0ums
A0eK8aAMHYI0 NPedyloNHCEeHHOU 3a0ayde Qu3UYecKyro Mooelb, pazpeuiams npoodieMy KaKk HAd OCHO8e
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKIL.

®du3rKa aTOMHOTO Spa

BBITTyCKHUK HAydUTCSI

- JIaBaTh OMpeEJeNICHUs MOHATHUI: MacCOBOE YUCIIO0, HYKIIOHBI, SIEPHBIE CHITBI, TeEKT Macc, SHEPTUs
CBSI3M, YJICIbHAS OSHEPIrHsl CBS3M AaTOMHBIX SJAEp, PaJWOAKTUBHOCTh, TIEPUOJ TOJIypacraja,
WCKYCCTBEHHAs] PaJUOAKTHUBHOCTD, SJIEPHBIC PEAKINH, SHEPTeTUUYECKUIN BBIXOJ SIEPHON PEaKIuH,
KO3(Q(UIIMEHT pa3MHOKEHUS HEUTPOHOB, KPUTHYECKAas Macca, pPeaKTOPhI-Pa3MHOKHUTEIH,
TEPMOsITICpHAs PEAKITHS:

- CPaBHMBATh CBOMCTBA ITPOTOHA U HEUTPOHA;

- ONUCBIBATH TPOTOHHO-HEUTPOHHYIO MOJIETh SI/IPa;
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- OIPEACTATh COCTAB AP PA3IUUYHBIX HIEMEHTOB C MOMOIIbIO Ta0uIbl MeH eneeBa; n300paxarb U
YUTATh CXEMbI aTOMOB;

- BBIYUCIIATD JePEKT MaCC, SHEPTHIO CBSI3U U YACIbHYIO SHEPTHUIO CBA3H KOHKPETHBIX aTOMHBIX SJ€Ep;
aHAJIM3UPOBATh CBSA3b y/IEIbHOW SHEPTHH CBSI3U C YCTOWYUBOCTBIO SI/IED;

- IEPEYHCIIATH BUBI PAIHMOAKTUBHOTO PAcaia aTOMHBIX S7ep;

- CpaBHUBAaTh CBOIcTBa anb(a-, OeTa- U ramMmma-u3IydeHHIi; 3alKiChIBaTh MpaBUia CMELIECHUS MpU
PallMOAKTUBHBIX PAcHazax; OMPEACISATh 3JIEMEHTHI, 00pa3yIoIIUecss B pe3ysibTaTe PaJuOaKTUBHBIX
pacnanios;

- 3aMHUCHIBATh, OOBSICHAT 3aKOH PaJAMOaKTHBHOIO Pacla/ia, yKa3blBaTh IPAHUIIBI €r0 IPUMEHUMOCTH;
OTNpEAENATh B KOHKPETHBIX CUTYallMAX YUCIO HEepacHaBIIMXCS SAep, YHUCIO paclaBIIUXCS sep,
NepUOJT IOy paclaia;

- IEPEUUCIIATh U OMUCHIBATH METO/IbI HAOIIOICHUS U PETHUCTPAIMH 3JIEMEHTAPHBIX YaCTHI;

- 3aluCBIBaTh SAJCPHBIC PEAKIUH, OIpPENENATh MPOAYKTHI SACPHBIX pPEaKUUH, pacCUUTHIBATH
SHEPTUYECKUI BBIXOJI SIIEPHBIX PEaKInii;

- OOBSICHATD MPUHIUIIBI YCTPOUCTBA M PAaOOTHI ACPHBIX PEAKTOPOB;

- y4acTBOBaTh B 00CYKJIEHUU MPEUMYIIECTB U HETOCTATKOB AJIEPHON SHEPT€TUKH

Buvinycknux noayuum 603MOMCHOCHb HAYYUMbCA

- NOHUMAMb U OOBACHAMb UYENOCMHOCMb (QU3UYECKOU mMeopul, pasiuyams 2paHuyvl ee
NPUMEHUMOCTU U MECO 8 POy Opyeux Quuyeckux meoput,

- 81a0emv NpuemMamu NOCMPOeHUs Meopemuyeckux 00KA3amenbCms, a Mmaxice NpoSHO3UPOBAHUSL
ocobeHHOCmel  NpOMeKaHusi (Pu3UYecKux AGNeHUll U HPoOYecco8 Ha OCHOBe NOJYUEHHbIX
meopemuyecKux 8160008 U 00KA3aMmMenbCme;

- Xapakmepuzo8amsv CUCMEMHYIO CBA3b MeXHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMULMU:
npoOCMpaHcmeo, 8pems, Mmamepus (ewecmao, noie), O8UlNceHue, CUid, SHepeus;

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DPUUYECKUX 3AKOHOMepHOCmel U
3AKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUe IKCNEPUMEHMDbL,

- Xapakmepuzoeamuv 2100a1bHble NpodieMbl, CMosuue neped 4eno8euecmeom. dHepeemudecKue,
chipbegble, IKON02UYECKUe, — U POb (PUIUKU 8 PeUUeHUU IMUX NPoOeM,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHblE KaueCmeeHHble U pacuemuvle Guzuueckue 3adauu ¢
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YSL HECKOIbKO (QU3UYUEeCKUX 3aKOHO8 Ul  Gopmyr,
CBA3bIBAIOUUX U3BECTIHbIE (DU3UYECKUE BEIUUUHDL, 8 KOHMEKCIe MeHCNPEeOMEeMHbIX C853ell,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3YYEHHBIX MAUWUH, NPUOOPO8 U MeXHUYEeCKUX
YCmpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUST PUUYECKUX MOOeTlell nPU pelleHUU QU3UYeCcKux 3a0ay, Haxo0ums
A0eK8amHYI0 NpPedyloNCeHHOU 3a0ayde husuyecKyro Mooeib, paspeuams npobiemy KaK Ha OCHOGe
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKIL.

DreMeHTapHble YaCTHIIbI

BBITTyCKHUK HAydUTCS

- JaBaTh ONpe/IeeHUs TIOHATHI: aHHUTWIIALUS, JIENTOHBI, aIPOHBI, KBapK, TJIFOOH;

- IEPEYHCIIATh OCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX YaCTHII;

- BBIAICIISATH TPYMIIBI DIEMEHTAPHBIX YaCTHIL;

- IEPEYHCIIATh 3aKOHBI COXPAaHEHHsI, KOTOPHIE BBITIOIHSIOTCS TIPY TIPEBPAICHUSX YaCTHIL;

- OIMCBIBATh MPOIECCHl AaHHUTWIISAIMM YAaCTHUIl U aHTHUYACTHIl U POXKJICHHUS DJIEKTPOH-TMO3UTPOHHBIX
1ap;

- Ha3bIBaTh U CPABHUBATH BUJBI (DyHIAMEHTAIBHBIX B3aUMOICHCTBUI;

- OTIMCHIBATD POJIb YCKOPHUTENIEH dIIEMEHTAPHBIX YaCTHII,

- Ha3bIBaTh OCHOBHBIE BHJIbl YCKOPHUTENIEH AJIEMEHTAPHBIX YaCTHII

BoinycKHUK NOIYYUM 603MONCHOCb HAYUUMbCSL

- NOHUMAamv U O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziudyams panuybl ee
NPUMEHUMOCIIU U MECMO 8 psI0Y OpYeUux Qu3udecKux meopuu,
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- 61a0emv npuemamu noCmMpOeHUs Mmeopemudeckux 0oKa3ameibCme, d maxdxice npocHO3UPOBAHUs]
0cobeHHOCmell  NpOMeKaHusi  (U3UYeCKUx AGNeHUtl U NpoYecco8 Ha OCHOBE NOJYUEHHbIX
meopemuyeckux 8bl860008 U O0OKA3AMENbCME,;

- Xapakmepuzoeamv CUCMEMHYIO C653b MedNCOY OCHOBONONALAIOWUMY HAYUHLIMU NOHAMUAMU.
nPOCMPanHcmeo, 8pems, Mmamepus (8eujecmeo, noie), 08uUNceHue, CUld, SHep2usl;

- 8bl08UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (PUUYECKUX 3AKOHOMEPHOCmeEU U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb (PU3UYECKUE IKCNEPUMEHMbL,

- Xapaxkmepuzogams 2100aibHble NpobreMbl, CmoAwue nepeo Uei08edecmseoM: dHepeemuyecKue,
ChIpbegble, IKON0SUHECKUE, — U POTb (DUBUKU 8 PEUUEHUU IMUX NPOOIeM,

- peuwamv HPAKMUKO-OPUEHMUPOBAHHbIe KaueCmEeHHble U pacuemuvle @huauieckue 3a0auu c
8b100pOM  PU3UYECKOU MOOeIU, UCNONb3YSL HECKOIbKO (QU3UUeCKUX 3aKOHO8 Ul  GHopmyl,
CBA3BIBATOWUX U3BECIHbIE PUUYECKUE BEUYUHDI, 8 KOHIMEKCIE MENCNPEOMEMHbBIX CE53ell;

- 00BACHAMb NPUHYUNDL PAOOMbL U XAPAKMEPUCMUKU UZYYEHHBIX MAUUH, NPUOOPOE U MEXHUUeCKUX
YCmpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUS. PUBUYECKUX MOOeTlell NPpU peuleHUU GU3UYeCcKUX 3a0ad, Haxooums
A0eK8aAmMHYI0 NPedyloJNHCEeHHOU 3a0ade Qu3UYecKyro MoOelb, paspeuams npooaemy Kak HAd OCHO8e
UMEIOUWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Ctpoenue BeesieHHoM

BbInycKHUK Hay4HuTCS

- IaBaTh OIPE/ICIICHUS TIOHATHIL: HeOecHas cepa, SIKIUITHKA, HEOSCHBIM 3KBATOpP, MOJIOC MHUPA, OCh
MHUpa, KPYT CKIOHEHUS, MPSIMOE BOCXOXJICHUE, CKIOHEHHE, Mapajulakc, Mapcek, aCTPOHOMHYECKAs
eIMHUIIA, TIEpUTeInil, adenii, COTHEYHOE 3aTMEHHUE, JIYHHOE 3aTMEHUE, TUTAHEThl 36MHOW TPYIIIIBI,
TUTAHETHI-TUTAHTBI, aCTEPOU], METEOp, METEOPUT, poTochepa, CBETUMOCTh, TPOTyOEpaHel, mybcap,
HEHTpOHHAs 3Be3/1a, MPOTO3BE3/1a, CBEPXHOBAS 3B€3/1a, FAJIAKTHKA, KBa3ap, KPACHOE CMEIICHUE, TCOPHS
Bosbiioro B3pbiBa, Bo3pact BeeneHnHow;

- BBIIICNISATH OCOOCHHOCTH CHCTEMBI 3eMIIsI-ITyHa;

- pacro3HaBaTh, MOACIUPOBATH JTYHHBIC H COTHEUHBIC 3aTMEHUS;

- OOBSICHSITD TPUITMBBI M OTJIUBBI;

- onUChIBaTh cTpoeHNe COTHEYHON CHCTEMBI, TEPSUNCIISITh TUIAHETH U BUIBI MAITBIX TEIT;

- TIEPEYHCIIATh TUITHYHBIC TPYIIBI 3B€3]l, OCHOBHBIE (PU3UUYECKUE XAPAKTEPUCTHKHU 3BE3]], OMUCHIBATD
HBOJTIOIUIO 3BE3]] OT POXKACHUS JI0 CMEPTH;

- Ha3bIBaTh CaMble SPKUE 3BE3/IbI I CO3BE3/IUS;

- IEPEUNCIIATH BUJIBI TATAKTHK;

- BBIACNATH MIIEUHBIN MyTh CPEAN APYTUX TaJaKkTUK, ONpeAensaTs MecTh COTHEUHOI CUCTEMBI B HEl;

- IPUBOJIUThH KPATKOE U3JI0KEHUE TEOpUH boapmIoro B3peiBa U TEOpUHN paclIupsromieiics BeeneHHoi.
Buvinycknux noxyuum 603M04CHOCMb HAYYUMbCSL

- NOHUMAmMv U O0OBACHAMb YENOCMHOCMb  (QU3UYECKOU Meopul, paziuyams panuybl ee
NPUMEHUMOCTU U MECO 8 PAOY OpYeUX QuuUUecKux meopuii,

- 81a0emv npuemamu NOCMpOeHUs Meopemudeckux 0OKaA3amenibCcmes, d maxdice npocHO3UPOBAHUS.
ocobeHnocmell  NpomeKkaHus Qu3UYecKUx AGNeHUll U HPoOYecco8 Ha OCHOBE NOJYUEHHLIX
meopemuieckux 8b160008 U OOKA3AMENbCME,;

- Xapakmepuzoeamv CUCMEMHYIO CB3b MeNCOY OCHOBONONALAIOWUMY HAYUHLIMU NOHAMUAMU.
NPOCMPAanHcmeo, 8pems, Mmamepus (8eujecmeso, noie), 08UNCeHue, CUld, SHeP2usl;

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (DPUUUECKUX 3AKOHOMEpHOCmeU U
3aKOHO8;

- 00BACHAMY YCIL0BUSL NPUMEHEHUS (PUULECKUX MoOeell NPpU peuleHuU GU3ULecKux 3a0a4, Haxooums
A0EKBAMHYI0 NPEOSIONCEHHOU 3a0ade Qu3uULecKyro Mooelb, paspeuams npooiemy Kak Ha OCHO8e
UMEIOWUXCA 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

14



-MCNOJIb30BAHUE MeTON0B (PM3MKM C HeJbl0 M3yYeHHMs (U3NYECKUX SIBJCHHI M IPOLECCOB:
Ha0JII01aTh, ONMCHIBATh, IPOBOJUTH ONBITHI U IKCIEPHMEHThI, B TOM YHCJIe ¢ HCI0JIb30BAHUEM
AHAJIOTOBBIX U NM(POBLIX NPHOOPOB H HHCTPYMEHTOB.
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2. COAEP/)KAHUE YYEBHOTI'O ITIPEJIMETA

11 knace
Oo61ee yucs0 yacoB: 68 yacos, 2 yaca B HejeJIo.
OCHOBBI JIEKTPOJAMHAMMKH (IMPOI0JIKEHHE)

MarnutHoe nosne. Bekrop MarHuTHOM uHAyKuuu. [IpuHOMI Cynepno3ulMM MarHUTHBIX ITOJIEH.
MarauTHO€E 1OoJ€e NPOBOJHUKA C TOKOM. J[eMCTBHME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM M
JBIKYIIYIOCS 3apshkeHHYro yactully. Cuita Ammnepa u cuna Jlopenua.
[loTok BekTOpa MarHUTHOM MHAYKIMM. SIBIE€HHE DJIEKTPOMArHUTHOW HHAYKIMH. 3aKoH
3neKTpoMarHuTHOM MHAYKuuu. DJIC mHOykuuu B ABWXKyIIMXCS npoBoaHuKax. [IpaBwiio Jlenuma.
SBnenune camouHIyKIMHU. WHAYKTUBHOCTh. DHEpPrus 3JIEKTPOMAarHUTHOTO TOJsi. MarHuTHBIC
CBOMCTBA BEILECTBA.
JlaGoparopHble pabOTHI:
JlaboparopHas padota Nel «3mepeHue cuibl B3aUMOACHCTBUS KATYIIKU C TOKOM M MarHUTa»
JlaboparopHas pabota Ne2 « MccnenoBanue sSiBJICHUS 3JIEKTPOMArHUTHON MHTYKIIAW
Kosie0anus u BoOJIHBI

MexaHunueckue KojaeOaHus U BOJHBL. AMIUTUTY/A, IEPUOT, 4acToTa, (haza koneOanmii. [IpeBpameHmst
SHEPTUU MPU KoJIeOaHUsX. BuinyoicoenHble Koebanus, pe3oHaHC.
[Tonepeunsle U MPOI0IbHBIE BOIHBI. DHEprus BosHbl. MHTepdhepentus u nudpakins BoJIH. 3ByKOBbIE
BOJIHBI.
OnektpoMaruuTHele konebanus. KoneOatenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHusl. BBIHYXIEHHBIE JJIEKTPOMAarHuTHbIE KoJjieOaHus. Peszonanc. IlepemeHHBIN TOK.
Kongencarop u kaTylika B LeTd MepeMeHHOro Toka. [Ipow3BojacTBO, mepemaya u moTpebieHue
AIEKTPUYECKOM PHEPTUHU. DJIeMeHTapHas Teopus TpaHchopmaTopa.
DneKkTpoMarHuTHoe mnojie. BuxpeBoe anekTpuyeckoe moje. DJIEeKTPOMarHuTHbIe BOJIHBL. CBOICTBa
AJIEKTPOMArHUTHBIX BOJH. JlMama3oHBl JJIEKTPOMAarHUTHBIX W3IYYEHUM W HMX MPaKTUYECKOe
npuMeHeHue. [IpuHIunbI paguocBsa3u U TENEBUICHHUS.
JlaGopaTopHble pabOTHI:
JIaboparopHas padora Ne3 «OrmnpeneneHue ycKOpeHus CBOOOIHOTO MaIeHuUs PY TOMOIIN MasiTHUKa

OnrTuka
I'eomerpuueckas onrtuka. [IpsMonnHelHOE pacpoCTpaHEHUE CBETa B OJHOPOJHON cpene. 3aKOHBI
OTpaXkeHUs U TipesiomyieHus cBeta. [lonmHoe BHyTpeHHee oTpaxeHne. OnTudeckrue mpuoopsI.
BonnoBrie cBoiicTBa cBeta. CkopocTh cBeta. MHTEepdepenuus cBeta. KorepentHocTs. Audpakums
ceera. [lomspuzamus cera. [ducnepcust ceta. [IpakThueckoe mpUMEHEHHE 3JIEKTPOMArHUTHBIX
U3JIy4YCHUH.
JlaGopaTopHble pabOTHI:
JIaboparopHas pabota Ned «Omnpenenenue mokazaTels MPETOMICHUS CPEIbD»
JlabopaTtopHas padota Ne5 « Omnpenenenne pOKyCHOTO pacCTOSTHUSI COOMPAIOIIEH JTUH3BD»
JIaboparopHast pabota Ne6 « OnpeneneHue IIHHBI CBETOBON BOIHBD)

OCHOBBI CIIENHAIBHON TEOPHUH OTHOCUTEIHLHOCTH

NHBapuaHTHOCTh MOJyJII CKOPOCTM CBeTa B Bakyyme. [IpMHIMI OTHOCHUTENBHOCTH DWHIITEIHA.

IIpocmpancmeo u 8pems 6 cheyuanbHOU meopuu OMHOCUMENbHOCMU. DHepIUsl U UMNYIbC C80O0OHOU
yacmuysi. CBsI3b MACChl U DHEPTUU CBOOOIHON YACTHUIIBI. DHEPTHS TTOKOSI.

KBanrtoBas ¢pusuka
[TpenMeT u 3a1a4u KBaHTOBOU (DU3HKH.
TennoBoe nznyuenue. Pacnipenenenue 3Hepruu B CEKTpe aOCOIOTHO YEPHOTO TeNa.
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l'umorte3za M. [Inanka o kBantax. @ororddexr. Onbitel A.I'. CroneroBa, 3akoHbl (oTodddeKTa.
VYpaBuenue A. DitHmreitHa 115 hoTodddekra.
®otoH. Omneitel [1.H. Jlebenesa u C.1. BaBunosa. ['unoresa JI. ne Bpoiins o BOITHOBBIX CBOMCTBaX
yactull. KopnyckynspHo-BoHOBOI nyanu3Mm. laBieHue cBeTa.
Mogpenu ctpoenust aroma. OObsICHEHHE JTMHEWYATOTO CIEKTpa BOJOPOJAa HA OCHOBE KBAaHTOBBIX
noctynaroB H. bopa. CrioHTaHHOE 1 BBIHYIEHHOE U3JIy4eHHE CBETA.

CocraB u ctpoenue aToMHoro s1apa. M3otonsl. Snepasie cuibl. Jlepekt Macchl u SHEpTrus CBI3H
anpa.
3aKOH paJuOaKTUBHOIO pacnajaa. SlnepHele peakuuy, peakuuu JejeHus U cuHTe3a. Llennas peaknus
neneHus saep. SnepHas sHepreTrka. TepMosIepHbI CUHTES.
OnemeHTapHble YacTulbl. @yH/IaMEHTAJIbHbBIE B3aUMOJICHCTBUSA. Y CKOPUTEIIN AJIEMEHTAPHBIX YaCTHULI.
JlaGoparopHble pabOThI:
JIaboparopHast pabota Ne7 «HabmroeHue CIIONTHOTO U THHEWYATOTO CIIEKTPOBY
JlabGopaTtopHas padota Ne8 «HcciaenoBanue ciekTpa BOJAOPOIa»
JlaboparopHast paboraNe9 « OmpeneneHue UMIYJIbCA W DHEPrUM YACTHUIIBI TPU JBIKCHUU B
MarHuTHOM ToJie» (1mo ¢oTtorpadusm)

Ctpoenue Beesiennoii
[IpuMeHUMOCTh 3aKOHOB (U3UKH JJ1s1 OOBSCHEHHS MPUPOJBI KOCMUYECKUX 00beKTOB. CoiHeuHas
cucrema. 3Be3/Ibl M MICTOYHUKH UX dHepruu. Knaccudukanus 3se3a. DBomtorus CoHIa 1 3BE3]1.
lanaktuka. [pyrume ramaktuku. [IpocTpaHCTBEHHO-BpEMEHHbIE MacIiTadbl  HaOIIOAaeMOM
Bcenennotii. Ilpencrasnenue o0 sBostonnu BeeneHHOM.

BoinosiHeHHe  J1a00paTOPHBIX M NPAKTHYECKHUX PpadoT  ocyliecTBjisieTcsi €
HCI0JIb30BaHUeM HUGPOBBIX JA00PATOPHIl U MMKPOCKONHMYECKONl TeXHHKH HeHTpa «Touka
PocTa)», a TaK:Ke HAOOPOB KJIACCHYECKOr0 000PYA0BaAHMS [JISl IPOBEAEHUSI MPAKTHKYMA.

Hudghposvie oopazosamenvhvie pecypcol, 011 UCHOIb308AHUS 8 YHEOHO-60CHUMAMETbHOM
npouyecce, komnaekmauyuu yenmpa « Touka pocmay

-KOMILJIEKT COMYTCTBYIONINX 3JIEMEHTOB /IJIsl ONBITOB 10

3JIeKTPOAMHAMHUKE

-KOMILIEKT COMYTCTBYIOUIUX 3JIEMEHTOB /1JIsl ONITOB 110 ONTHKE
- O6opynoBanue 1151 JJA0OOPATOPHBIX PadOT M YYEHUYECKHUX ONBITOB (HA 0a3e KOMILIEKTOB /ISl
ord)
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3. TEMATHYECKOE IINTAHUPOBAHUE

(2 gaca B Hezento, 68 4acoB B roj1)

Tematnueckoe miuanupoBanue no ¢usmke ans 11 kmacca coctaBieHo ¢ yu€ToM paboueit
IIporpamMMbl BocliuTaHusl. BocruTarenbHbli NOTEHIMA JAHHOTO y4eOHOro npeaMera o0ecreynBaeT
peaM3anuio CIeIYONINX TPUOPUTETOB BOCITUTAHUS 00YJaIOIINXCSI CPETHETO 00IIero 00pa3oBaHus:
TaKUM IPUOPUTETOM SIBJIAETCS CO3JaHHE OJIArONPUATHBIX YCIOBUI 7S MPUOOPETEHUs yHalIUMUCS
OIbITa OCYIIECTBJIEHUS COLMAJIBHO 3HAYUMBIX €. BblaeneHue NaHHOro MPUOPUTETA CBSA3aHO C
O0COOEHHOCTSIMM ~ YYalIMXCSl IOHOLIECKOrO BO3pacTa: C MX HOTPEOHOCTbIO B  JKM3HEHHOM
CaMOOIIpE/ICIIEHUH, B BBIOOPE AaTbHEHUIIEro KU3HEHHOTO MyTH, KOTOPBIA OTKPBIBACTCS MEpea HUMH
Ha MOpOre CaMOCTOSTENbHOW B3pociol ku3HU. CrenaTh MPaBUIIbHBIA BBIOOP CTapLIEKIACCHUKAM
IIOMOYKET UMEIOUINIICS y HUX peabHbIN PAKTUYECKUM OIBIT, KOTOPBIH OHU MOTYT IIPUOOPECTH IIPpU
M3y4eHuH OMOoJI0ruu. 10!

- ONBIT J€JI, HallpaBJIEHHbIX Ha I0JIb3y CBOEMY POJHOMY IOpOAY, CTpaHe B LEJIOM, OIBIT
NEsITeIbHOTO BBIPAXKEHUS COOCTBEHHOM I'pakIaHCKOW NMO3ULINY;

- OIIBIT IPUPOIOOXPAHHBIX JEIT;

- OIIBIT CAMOCTOSITEIBHOIO IPUOOPETEHUS HOBBIX 3HAHUM, IPOBEICHUS HAYYHbIX UCCIIEIOBAHUH,
OTIBIT MPOEKTHON JESATEILHOCTH;

- OIBIT BEJICHUS 3/I0POBOI0 00pa3a >KU3HU U 3a00ThI O 3/10pPOBbE IPYTUX JIHOACH;

- ONBIT CaMOIO3HAHUSA M CaMOAHAIM3a, ONbIT COLMAIBLHO IPUEMJIEMOIO CAMOBBIPAXKEHUS U
camMopealIn3alyi.

A Takxke KoMILIekca o0opynoBaHus neHTpa «Touka pocra», Hadopa cpeacTB 00y4eHHsA
U BOCIHMTAHUSA, NOKPBHIBAOMIMA CBOMMHM (YHKIHOHAJLHBIMH BO3MOKHOCTAMH 0a30Bble
NOTPe0OHOCTH NPU M3yYeHHH y4eOHoro npeamera «Ousukay.

Ne HasBanue Tem KosnnuectBo B Tom uncie B Tom uncie
OTBOJIHMBIX KOJINYECTBO KOJINY€eCTBO
4yacoB KOHTPOJIbHBIX | JIA00OPATOPHBIX
pador pador
1 OCHOBBI 2JIEKTPOIMHAMUKI 9 1 2
(mponoimkeHue)
2 Konebanus u BOIHBI 15 1 1
3 OnTuka 13 1 3
4 OCHOBBI  CTIEITUANIBHOW TEOPUH 3 - -
OTHOCHUTEIIbHOCTH
5 KsanToBas ¢pusuka 17 2 3
6 Crpoenue Beenennoit 5 - -
7 [ToBTOpEeHME 6 1 -
HUTOI'O 68 6 9
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