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HosicHuTeIbHAS 3aIUCKA
dusnka Kak Hayka 0 HanboJsee o0ImMX 3aKOHAX MPHUPOIBL, BEICTYIIAS B KAUECTBE YIEOHOTO

npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHH 00 okpykaromem mupe. OHa
PaCKpBIBAET POJIb HAYKH B 3KOHOMHYECKOM H KYJIBTYPHOM Pa3BUTUU OOINECTBA, CIOCOOCTBYET
(bOpMHUPOBAHHIO COBPEMEHHOI'O HAYYHOrO0 MUPOBO33peHusi. [ pertnenus 3ana4d popMUpOBaHUS OCHOB
HAYYHOT'O MUPOBO33PEHHS, PA3BUTHS HHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEH U TIO3HABATENIbHBIX HUHTEPECOB
IIKOJIPHUKOB B MPOLIECCE M3Y4YEeHUS (PU3UKH OCHOBHOE BHUMAHHE CIIEAYET YACISATh HE NIepeadye CyMMbI
FOTOBBIX 3HAHUH, @ 3HAKOMCTBY C METOAAMH HAYYHOI'O MO3HAHMS OKPYXKAKLIErO0 MUPA, IOCTAHOBKE
npobiieM, TPEeOYIOIHX OT YYAILIHXCS CAMOCTOSITEIIbHON EATENIbHOCTH 110 X Pa3peLICHHUIO.

HN3yuenue Ppusuxn B10 kiaacce ¢ ucnojb3oBaHuem odbopyaosanusi no ¢usuke «Touxa pocra»
HANPABJIEHO HA JOCTH/KEHHE CJIEAYIOIIMX LeJIed H 3a7a4:
- OCBOCHHE 3HAHUN O MEXaHUYECKUX, TEIJIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUSAX, BEIMUNHAX,
XapaKTEePU3YIOLIUX 3TH SIBJICHUS, 3aKOHAX, KOTOPBbIM OHU NMOJYUHSAIOTCS, METO/IaxX HAY4YHOIO MO3HAHUS
npUpoas! U GOPMUPOBAHHUE HA STOW OCHOBE MPENCTABJIEHUH 0 PU3MUECKONH KapTUHE MHPA.
O cTpoennn u 3BoJIFOLIMU BCeNeHHOI;
- 3HAKOMCTBO C OCHOBaMH (PH3UUECKUX TEOPHA: KJIACCHYECKOH MEXaHHUKH, MOJICKYJIIPHO-KHHETHIECKOM
TEOPHUH, TEPMOAUHAMUKHY, 3JIEKTPOAUHAMHUKH, CIIELUATIbBHON T€OpUEH OTHOCUTENILHOCTH, KBAHTOBOM
TEOpUH,
- OBJIAZICHUE YMEHHUSIMH MTPOBOIUTE HAOIOACHHUS IPUPOIAHBIX SIBJICHNUH, ONUCHIBATH U 00001IaTh
pe3yabTaThl HAOMFOACHUH, HCITOIB30BATh MPOCTbIE H3MEPHUTEIBHBIE TPUOOPHI JIs1 U3YUEHUS (PU3NIECKUX
SIBJIEHUIL; IPECTABISATE PE3yJIbTaThl HAOMIOACHUH HMIIM U3MEPEHHUH ¢ TIOMOLIBIO TaONuL, rpaduKoOB U
BBIABJISITh HAa 3TOH OCHOBE SMITHPHUYECKUE 3aBICUMOCTH;, IPUMEHATD TOJIYYECHHbIE 3HAHUS JUII OO BSICHEHUS
pa3HOOOpa3HBIX MPUPOIHBIX SBJICHHUH U MPOLECCOB, MPUHIMIIOB AEHCTBUS BAXKHEHIINX TEXHUYECKHX
YCTPOWCTB, [UIsI peLeHus PU3NMUECKUX 3a7ad,;
- Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEM,
CaMOCTOSITEJIbHOCTH B MPUOOPETEHNN HOBBIX 3HAHHM, IPU PEIIeHUN (PU3MUECKUX 33124 U BbITIOJTHEHUH
SKCIIEPUMEHTAJIbHBIX UCCIIEAOBAHHUH € UCTIONBb30BAaHUEM NH(POPMALIMOHHBIX TEXHOJIOTHIA,
- BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHSI 3aKOHOB MPHUPOJIBL, B HEOOXOAMMOCTH Pa3yMHOTO
UCTIOJIb30BAHMS JOCTHUKEHHUI HAYKH W TEXHOJIOTHH JIJIs NaJbHEHIIEro pa3BUTHs YeJIOBEYECKOro O0IIecTRa,
yYBa)KEHUS K TBOPLIAM HayKH M TEXHUKH,; OTHOIIEHHS K (PU3HMKE KaK K JIEMEHTY O0IIedesoBeUeCcKOn
KYJIBTYPBIL.
- UCTOJIb30BaHUE MOJYYECHHBIX 3HAHUNA U YMEHUHN AJI PELISHUs] MPAKTUYECKHUX 3a/1a4 TOBCEAHEBHON
JKU3HH, oOecrieueHnst 0€30MMacHOCTH CBOEH KU3HH, PALIMOHAIBHOTO MPUPOIONIOIB30BAHHS U OXPAHBI
OKPY>KaroIleil Cpenbl.

II. Thnanupyemsle pe3yabTarhl:

JIMYHOCTHBIE pe3ybTaThI:

- YMEHHE YIIPaBJIATh CBOEH NTO3HABATEIBHOMN A€ TENBHOCTHIO;

- TOTOBHOCTH U CIIOCOOHOCTH K 0OpPa30BaHMIO, B TOM YHUCIIE CaMOOOPA30BAHMIO, Ha MPOTSKEHUHU BCEH
JKU3HH, CO3HATEIIbHOE OTHOLICHNE K HEMTPEPBIBHOMY OOpPA30BAHMIO KaK YCJIOBHIO YCIIELUTHON
npoeCCUOHANTBHON 1 OOIIECTBEHHON AESITETbHOCTH,

- YMEHHE COTPYIHUYATh CO CBEPCTHUKAMH, IETbMH MJIAJIIIETO BO3PACTA, B3POCIBIMU B 00Pa30BATENBHOM,
yueOHO-UCCIeIOBAaTEIbCKOH, MPOEKTHON U IPYTUX BHIAX ACATEIbHOCTH,

- ¢(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,
OCO3HAHME 3HAYMMOCTH HAayKH, BJIQJICHUS TOCTOBEPHOM HH(pOPMaNeH O MePenoBbIX JOCTIKEHUSIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOM HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE
Mupa 1 00IIeCTBa; TOTOBHOCTb K HAYYHO-TEXHHYECKOMY TBOPYECTBY

- YyBCTBO FOPJIOCTH 32 POCCUHCKYIO (PU3UUECKYIO HAYKY, TYMaHHU3M,

- TIOJIOKUTENbHOE OTHOLLIEHHUE K TPYAY, LeIeyCTPEMIIEHHOCTD;



- HKOJIOTUYECKasl KyJIbTypa, OepekHOe OTHOIIEHUE K POJHOH 3eMile, MPUPOIHbIM OoraTtcTBaM Poccun u
MHpa, TOHUMaHUE OTBETCTBEHHOCTH 3a COCTOSIHME ITPUPOAHBIX PECYPCOB U Pa3yMHOE
MPUPOIOUCTIONB30BAHUE.

MeTanpeaMeTHbIe Pe3yJabTaThI:

PeryasstuBnubie YVY/I:

OO0yJaronuics: CMOXKET:

- CAMOCTOSITEJIbHO ONPENeNsITh LeNH, CTAaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHOI
IeSTeNbHOCTH U JKU3HEHHBIX CHTYALHSIX,

- OLIEHUBATb PECYPCHI, B TOM YHCIIE BPeMs M JPYTHe HeMaTepHalbHbIe PeCypChbl, HEOOXOAUMBIE ISt
TOCTH)KEHUS TTOCTAaBICHHOH paHee ey,

- COMOCTABJISATh UMEIOLIHECS] BO3MOXKHOCTH M HEOOXOZMMBIE [JIs JOCTUKEHHSI LI PECYPCHI,

- OMPeNeNATh HECKOJIBKO MyTel JOCTHKEHUS TIOCTABICHHOH LIeH;

- 3371aBaTh MapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOKHO OMPEAEIUTD, YTO LEJIb JOCTUTHYTA,

- COTIOCTABJIATh HOJNYYEHHBII PE3yJIbTaT AESTENbHOCTH C IIOCTaBJICHHOH 3apaHee LeNbio,

- OLIEHUBATD MOCJEACTBHS JOCTHKEHHSI TOCTABJICHHOM LIEJH B AEATEIbHOCTH, COOCTBEHHOH KU3HU U
JKA3HU OKPY KA LIUX JIIOAEH.

Ilo3naBaTenbHbie YYI:

OO0y4JaroIuics: CMOXKET:

- KpUTUYECKH OLICHUBATb U UHTEPIPETUPOBATh HHPOPMALIUIO C PA3HBIX MO3ULIHIL;

- pacrno3HaBaTh U (PUKCUPOBATH MPOTHBOPEYHS B MHPOPMALMOHHBIX HCTOYHUKAX;

- UCTIOJIb30BATh Pa3IMYHbIE MOAEIbHO-CXEMATHYECKUE CPEACTBA IS MPEICTABIICHUS BbISIBJICHHbIX B
UH(POPMALIMOHHBIX UCTOYHUKAX MPOTHBOPEUHH;

- OCYILIECTBJIAThH Pa3BepHYThI HHGOPMALIMOHHBII MOUCK U CTABUTH HE €r0 OCHOBE HOBbIE (YueOHbIe U
NO3HABATEJbHBIC) 3a1a4H,

- ICKaTh M HAXOAUTH O0OOIIEHHBIE CITOCOOBI PEIIEHUS 3314,

- IPUBOIUTH KPUTHUECKHE ApPI'yMEHTbI, KaK B OTHOLIEHHH COOCTBEHHOTO CY KICHUS, TaK M B OTHOLIEHHH
JENUCTBUI U CYKIECHHUU IPYroro 4eyoBeKa,

- AHAJTM3UPOBATH U MPE0OPa30BbIBATH MPOOIEMHO-IPOTHBOPEUHBbBIE CUTYALINY;

- BBIXOJIMTD 32 PAMKH Y4€0HOTO MPEAMETa U OCYIIECTBISITh LeJICHANPABICHHbII MOUCK BO3MOXKHOCTH
IIIUPOKOTO TIEPEHOCA CPENCTB B CIOCOO0B NEHCTBHS,

- BBICTPAMBATh HHAUBHIYAIbHYIO 00Pa30BaTENbHYIO TPAEKTOPHIO, YIUTHIBASI OTPAHUYEHHSI CO CTOPOHBI
APYTHX YYACTHUKOB U PECYPCHBIE OTHOLICHUS,

- MEHSITb U YJePKUBATh Pa3HbIe MO3ULMH B MO3HABATELHOMN esITeIbHOCTH (ObITh YHEHUKOM U YYHTENEM,
(bopMyupoBaTh 0OpPa30BaTENbHBIH 3aMPOC U BBIMOJHITH KOHCYJIbTATHBHBIEC (PYHKIIMU CAMOCTOSITENIBHO,
CTaBUTbH MpoOJeMy U paboTaTh HAJ €€ pelleHHEM; YIIPABISITh COBMECTHOW MO3HABATEIbHOMN
OeSTENbHOCTBIO U MOTYHHATHCS).

Kommynukatusubie YY /I

OO0yJaronIuics: CMOXKeT;

- OCYIIECTBIIATD ACJIOBYI0 KOMMYHHKAILIHIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK BHYTPH
o0pa3oBaTeNIbHON OpPraHU3alUY, TaK U 32 €€ MpeneIaMu);

- TIPY OCYIIECTBJICHUH IPyNIIOBOH pabOThI OBITh KaK PyKOBOAMTENIEM, TaK U YWIEHOM IMPOCKTHOH KOMaHIbI
B Pa3HBIX POJIX (T€HEPATOPOM HAEH, KPUTUKOM, UCTIOIHUTENIEM, ITPE3SHTYIOIUM H T.1I.);

- Pa3BEPHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAaHUE aCKBATHBIX (YCTHBIX U
MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB,;

- pacro3HaBaTh KOH(JIMKTHBIE CUTYALMH U MPEIOTBPAINATh KOH(DIMKTHI 10 UX aKTUBHOH (assl;

- COTJIACOBBIBATH IMO3ULIUH YWICHOB KOMaH/IbI B IIporiecce paboThl HaJ OOINUM MPOIYKTOM/pEIIeHUEM,

- IPEACTABIATE MyOJIMYHO Pe3yJIbTaThl MHANBHAYAIBHOMN U TPYNIIOBOH NESTEIBHOCTH, KaK Mepen
3HAKOMOM, TaK U Nepes HE3HAKOMOU ay IUTOpHei,

- monONpaTh NapTHEPOB AJIS IEIOBOH KOMMYHHKALIMH, UCXOS U3 COOOpaKeHUH pe3yIbTAaTHBHOCTH
B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIATU;

- BOCIIPUHUMATDh KPUTHYECKHE 3aMEeUaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS,



- TOYHO U €MKO (POPMYJIMPOBATH KaK KPUTHYECKHE, TAK U ONOOPHUTENbHbIE 3aMEUaHUs B alpec APYTUX
JroeH B paMKax JeJIOBOH 1 00pa30oBaTeIbHON KOMMYHHUKALIUH, H30erast Py STOM JIMYHOCTHBIX
OLIEHOYHBIX CYXICHUM.

IIpeameTHsbIe pe3yabTaThl

O0yuaemblii HAy4YHTCS:

- JaBaTh ONPENEIICHUS MOHATUAM: 0a30BbIe (PU3MUECKUE BETMUNHBI, (PU3UUECKUH 3aKOH, HaydHas!
THIIOTE3a, MOJIENb B (PU3UKE M MUKPOMHPE, SJIEMEHTapHAs YacTHLA, (PyHIaMEHTaIbHOE B3aUMOIEHCTBHE,
- Ha3bIBaTh 0a30Bble (PU3MUECKUE BETMUNHBI, KPATHBIE U JOJbHBIE SIUHULIBI, OCHOBHBIE BHIIbI
(byHIaMeHTaNbHBbIX B3auMoaeicTBuil. X XapakTepUCTUKH, paninyc AeHCTBUS,

- IeNIaTh BBIBOJIBI O IPAHULAX MPUMEHIUMOCTH (PU3NIECKUX TEOPHUIL, UX MPEEMCTBEHHOCTH,
CYLIECTBOBAHHH CBSI3€H M 3aBHCUMOCTEH MeXy (PU3MUECKUMH BETMYNHAMY,

- UHTEPIPETUPOBATh PU3NIECKYIO0 HHPOPMALIMIO, TTOTYyUYEHHYIO U3 APYTHX UCTOUYHUKOB,;

-7aBaTh ONpeeNeHNs MOHIATHIM: MEXaHUUECKOe IBI)KEHUE, MaTepralibHasl TOUKa, TEJIO OTCUETa, CUCTEMA
KOOpAMHAT, paBHOMEPHOE NPSIMOJIMHENHOE IBI)KEHNE, PABHOYCKOPEHHOE U PABHO3aMENJIEHHOE
IBW)KEHUE, PAaBHONIEPEMEHHOE IBUKEHHUE, EPUOTNIECKOe (BpalaTeIbHOe) TBUKECHHUE,

- HCTIONIb30BATh ISl OMHUCAHUS MEXAHUYECKOrO ABMKEHMsI KUHEMAaTUYeCKHe BEJIMUHHBL. paanyc-BEKTOP,
nepeMelieHue, MyTh, CPeHssl IyTeBasi CKOPOCTb, MTHOBEHHAs! U OTHOCUTEJIbHASI CKOPOCTh, MTHOBEHHOE U
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, EPUO/, YacTOTa,

- Ha3bIBaTh OCHOBHBIE MMOHATUS KUHEMATHKHU,;

- BOCIIPOM3BOJUTb ONbITHI [ anuies Ay n3ydeHust CBOOOIHOTO MaJACHHUS TEJI, OMMMCHIBATH SKCIIEPUMEHTBI
M0 U3MEPEHHUIO YCKOPEHUsI CBOOOTHOTO MaACHHUS,

- IeJIaTh BBIBOMIBI 00 0COOEHHOCTSIX CBOOOAHOIO MAICHUS TEJI B BAKYYME U B BO3IyXE,

- IPUMEHSATD NOJy4YeHHbIE 3HAHUS B PELIEHUU 3a1a4

- JaBaTh ONpeAeseHus] NOHIATUIM: HHEpIMalbHas U HEMHepLualbHas CUCTEMA OTCUETa, HHEPTHOCTD,
CHJIa TSKECTH, CUJIa YIIPYTOCTH, CHJIa HOPMaJIbHON peakLu OMophl, cujla HaTsbkeHus. Bec Tena, cua
TPEHUs TIOKOs1, CUJIa TPEHUS CKOJIb)KEHUS, CUJIAa TPEHUS KaueHUs,

- (hopmytupoBaTh 3aKOHBI HBIOTOHA, IPUHLIUIT CYNEPIIO3UIMN CHJI, 3aKOH BCEMHPHOTO TSTOTEHUS, 3aKOH
I'yka;

- onuceIBaTh onbIT KaBeHauIa 1o U3sMepeHnIo rpaBUTALOHHON TIOCTOSIHHOM, OTBIT 110 COXPAHEHUIO
COCTOSIHUS TIOKOSI (OTIBIT, MOATBEPIKIAIOIINI 3aKOH MHEPLIUH ), SKCIIEPUMEHT 110 U3MEPEHHIO TPEHUS
CKOJIb)KEHUS,

- leJIaTh BBIBOJIBI O MEXaHU3MeE BO3HUKHOBEHHS CUJIbI YIIPYTOCTH € MOMOIIBI0 MEXaHUYECKOW MOJIeNn
KpHUCTaNA,

- IPOTHO3UPOBATH BIUSHHE HEBECOMOCTH Ha MOBEJEHNE KOCMOHABTOB MPHU JJIUTENbHBIX KOCMUYECKUX
MOJIeTax;

- IPUMEHSATH NOJy4eHHbIE 3HAHUS AJIs PeIleHus 3aaay;

- JaBaTh ONpeAeNeHus OHIATUIM: 3aMKHYTasl CUCTEMA, pPeaKTUBHOE ABH)XEHUE,; YCTONUMBOE,
HEyCTOHYMBOE, O€3pa3INIHOE PABHOBECHST, MOTEHIIUAIbHBIE CHJIBI, A0COJFOTHO YIPYTUi B aOCOMOTHO
HEeynpyrui yaap; GuU3N4ecKuM BEIMYMHAM: MEXaHH4YeCcKast padoTa, MOIHOCTb, SHEPT s, TOTEHIUAJIbHAS,
KMHETHYecKas U MOJIHasi MeXaHU4YecKasl SHeprus;

- (hOopMyTUPOBATh 3aKOHBI COXPAHEHUSI UIMITYJIbCA U SHEPTUH C YUETOM I'PAHULl UX IPUMEHUMOCTH;

- IleJIaTh BBIBO/BI M YMO3AKJIIOUEHHsI O IPEUMYILECTBAX MCIONIb30BaHUs SHEPIeTHUECKOro NOAX0a NpU
pelleHnH psifa 3a1a4 AMHAMUKUY,

- JaBaTh ONpeAeNieHus OHIATHUSIM: PaBHOBECHE MaTepHaIbHON TOUKH, pABHOBECHE TBEPAOIO Teja, MOMEHT
CHUJIBL,

- (hOopMyITUPOBATH YCIOBHSI PABHOBECHS,

- IPUMEHSTD MOJTyUeHHbIE 3HAHUSA JJIs1 OObACHEHUS SIBJICHHH, HAOMI0JaeMbIX B IPUPOAE U B OBITY,
-71aBaTh ONpeeNeHNs MOHIATHUIM: 1aBlieHHe, paBHOBECHE XKUJIKOCTH U rasa;

- (hopmynupoBaTh 3akoH Ilackans, 3akon Apxumena,

- BOCIIPOU3BOJUTD YCJIOBHSI PABHOBECHS JKUAKOCTH U ra3a, yCJIOBUSA IJIaBaHUsl TeT,

- IPUMEHSATD MOJTyYEHHbIE 3HAHUS 1J1s1 OOBSICHEHUS SIBJIEHUH, HAOII01a€MBIX B IPUPOJE U B OBITY



- 1aBaThb ONPENEICHUs OHATUSAM. MUKPOCKOIIMYECKUE U MAKPOCKOIMUYECKHE TapaMeTpPhl, CTALIMOHAPHOE
PaBHOBECHOE COCTOSTHHE ra3a. Temmeparypa rasza, abCOIIOTHBIN HOJIb TEMITEPATYPhI, H30MPOLIECC;
U30TEPMHUUECKUH, N300apHBII U H30XOPHBIH MPOLIECCHI,

- BOCIIPOU3BOINTh OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TeOpuH, 3akoH [lanpToHa,
ypaBHeHue Knanelipona-Menneneesa, 3axoH I eii-JIroccaka, 3akon lapis.

- (hopMyTUPOBATH YCIOBHSI UAEATBHOTO Ta3a, OMUCHIBATH SBJICHHUS HOHU3ALINY,

- ICTIIOJIb30BATh CTATUCTHYECKUH MOIXOM ISl OTIMCAHMSI TOBEIEHUS] COBOKYITHOCTH OOJIBIIOTO YHCIIa
4aCTUL, BKJIIFOYAIOIINI BBEEHNE MUKPOCKONMNYECKUX U MAKPOCKOIMMYECKUX [MapaMeTpPOB,

- ONHCBHIBATH JEMOHCTPALMOHHBIE SKCIIEPUMEHTBHI, [O3BOJISIFOINE YCTAHABINBATD AJI ra3a B3auMOCBS3b
MEXKIY €ro JaBJeHHueM, 00BEMOM, MacCOl U TEMIIepaTypoii;

- OOBSCHSTH ra30BbIE 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH.

- IPUMEHSTD MOTyUYeHHbIE 3HAHUSA JJIs1 OObACHEHUSI SIBJICHHH, HAOMI0IaeMbIX B IIPUPOAE U B OBITY,

- JJaBaTh ONPENEIICHUS IOHATUSIM: TEIUIOOOMEH, TeTIION30JIMPOBAHHAs CUCTEMA, TEIUIOBOH ABUTaTEeb,
3aMKHYTBIH [UKJI, HEOOpaTUMBIHA Mporiece, PH3NUeCKUX BEIMYNH: BHYTPEHHSISI SHEPTHsI, KOJTUIECTBO
TEIUIOTHI, KO3((PUIIMEHT MOJIE3HOT0 NeHCTBUS TEIUIOBOTO IBUTATENS, MOJIEKYJIa, aTOM, PEabHBIHA rasy,
HACBIIIICHHBIN Map,

- IOHMMAaTb CMBICJI BEJIMYUH. OTHOCUTEJIbHAS BJIAXKHOCTb, MAPLUATIbHOE NaBJICHUE,

- Ha3bIBaTh OCHOBHBIE MOJIOKEHUS 1 OCHOBHYIO (PU3UYECKYIO MOAEINb MOJIEKYJISIPHO-KHHETHIECKOM
TEOPUU CTPOEHHUs BEILECTBA,

- KJIJaCCH(PMUMPOBATh arperaTHble COCTOSIHUS BEIECTBA;

- XapaKTepU30BaTh H3MEHEHHUE CTPYKTYPBI arPeraTHhIX COCTOSTHUI BelecTBa NpHu (Pa3oBbIX Mepexonax
- (hopMyTUpOBATh MEPBBIN 1 BTOPOH 3aKOHBI TEPMOAHMHAMHUKHY,

- 00BACHATH OCOOEHHOCTh TEMITEPATYPHI KK MapaMeTpa COCTOSTHUSI CUCTEMBI,

- OTHCHIBATDH OMBITHI, HIUTKOCTPUPYIOLIHE U3MEHEHNE BHYTPEHHEH SHEPTHH MPHU COBEPIIEHUH PadOThI;

- JIeNaTh BBIBOXIBI O TOM, YTO siBJieHHe TU(PPy3un SBISIETCS HEOOPATUMBIM MTPOLIECCOM;

- IPUMEHATh TPUOOPETEHHBIE 3HAHUS 110 TEOPUH TETIJIOBBIX JABHraTEJNeH I pALlHOHAIBHOTO
MPUPOAONOIB30BAHUS U OXPAHBI OKPY KAIOILEH CPenbl,

- 1aBaTh ONPENENECHNs NOHATUSAM. TOYEUHBIN 3apsii, SJEKTPU3ALUS Te,

3JIEKTPUYECKU U30JIMPOBAHHAS CUCTEMA TeJl, SJIEKTPUUYECKOE NOJIE, TMHUU HANIPSKEHHOCTH
3JIEKTPUYECKOTO TOJIs, CBOOOIHBIE M CBSI3aHHBIE 3aPsbl, MOIAPU3ALMS JUSJICKTPUKA,; (PU3UIECKUX
BEJINYUH: 3JIEKTPUYECKUH 3apsif], HAPS KEHHOCTD 3JIEKTPUYECKOrO MOJIs, OTHOCUTEJIbHAS
OUBJIEKTPUYECKasl IPOHULAEMOCTb CPEbL;

- (hopMyTUPOBATh 3aKOH COXPAHEHMS 3JIEKTPHUECKOTO 3apsaaa, 3akoH KyioHa, rpaHuis! ux
MPUMEHUMOCTH,

- ONHCHIBATH JEMOHCTPALIMOHHBIE SKCIIEPUMEHTBHI 110 SJIEKTPU3ALH TN U OOBACHATH UX PE3YJIbTATHL,
OMNUCBIBATE 3KCIEPUMEHT IO U3MEPEHUIO 3JIEKTPOEMKOCTH KOHAEHCATOPA,

- IPUMEHSTD MOJTyYEHHbIE 3HAHUS AJ1s1 0€30IaCHOTO UCIIOIB30BAHUS OBITOBBIX MPUOOPOB M TEX HUUYECKHUX
YCTPOWCTB;

- 1aBaTh ONPENENCHNs NOHATUSAM: 3JIEKTPUIECKUI TOK, MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, HCTOYHUK TOKA,
CTOPOHHHUE CUJIbI, CBEPXIIPOBOAUMOCTD, IBIPKA, MOCIEAOBATENBHOE U NAPAJIEILHOE COCIUHEHNE
MPOBOJHUKOB; (PM3MYECKIM BEIMUMNHAM: cuiia Toka, DJ{C, conpoTHBIeHNe MPOBOAHNUKA, MOIIIHOCTD
3JIEKTPUYECKOIO TOKA,

- OOBSACHSTH YCIOBUS CYLIECTBOBAHMS JIEKTPHUECKOTO TOKA;

- ONHCBHIBATH JEMOHCTPALMOHHBINA OMNBIT HA MOCIEN0BATENbHOE U MapAJLIEIbHOE COCIUHEHNE
MIPOBOJHUKOB, TEIIOBOE AEUCTBUE 3JIEKTPUUECKOrO TOKA, Nepeaady MOIHOCTH OT UCTOYHUKA K
NOTPEOUTEIIO; CAMOCTOSITENIEHO MPOBENEHHBIN SKCIIEPUMEHT 110 M3MEPEHHIO CHJIbI TOKA U HANIPSIKEHUS C
MOMOILBIO aMIIEPMETPA U BOJBTMETPA,

- UCTIONIb30BAaTh 3aKOHbI OMa JJ1s1 OAHOPOJHOTO MPOBOJHUKA U 3aMKHYTOH Lieny, 3akoH Jhkoynsa-Jlenna
IJIs1 pacueTa 3JIEKTPUYECKUX XapPaKTEPUCTHK.

- IOHMMAaTb OCHOBHBIE MOJIOXKEHUS 3JIEKTPOHHON TEOPUU NPOBOJAUMOCTH METAJJIOB, KaK 3aBUCUT
CONPOTHUBJIEHHE METAIIMYECKOrO MPOBOAHUKA OT TEMIEPATYPHI



- OOBSACHATD YCJIOBUA CYLIECTBOBAHUA SJICKTPHUICCKOI'O TOKA B METAJIJIaX, MOJIYIIPOBOAHUKAX, JKUAKOCTAX
U razax;

- Ha3bIBaTb OCHOBHBIC HOCUTECIIU 3apAA0OB B METAJJIAX, SKUAKOCTAX, MOJNYIIPOBOAHUKAX, ra3aX U YCJIIOBUA
IMPU KOTOPBIX TOK BO3HUKAECT,

- opmynupoBath 3akoH Dapanes;

- IPUMEHATD MMOJTYUYCHHBIC 3HAHUA IJIsA O0BSICHEHUS ﬂBHeHHfI, Ha6J'II'OI[aeMbIX B IIpUPOAC U B 6bITy.

OO0yuaeMbIii MOJYYUT BO3MOKHOCTh HAYYHTHCHA

- IOHUMATh 1 OOBSICHSTD LIEIOCTHOCTD (PH3UUECKON TEOPHH, PA3IMUaTh IPAHHUIIBI €€ TPUMEHUMOCTH U
MECTO B Psily APYTrux (PU3HUECKUX TEOPHIA;

- MIOHUMATh 1 OOBSICHSTD LIEIOCTHOCTD (PH3UUECKON TEOPHH, PA3IMUaTh IPAHHUIIBI €€ TPUMEHUMOCTH U
MECTO B Psily APYTrux (PU3NUECKUX TEOPHIA;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTel MpoTeKaHus PU3MUECKUX SBJICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUECKUX
BBIBOZIOB U JIOKA3aTEJbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/y OCHOBOMOJAraIOIIMMHU HAYYHBIMU TIOHATHSIMH:
NPOCTPAHCTBO, BPEMsI, IBIKEHHE,

- BBIIBUTaTh FMIIOTE3bI HA OCHOBE 3HAHUST OCHOBOIOJIATAIOINX (PH3MUECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;
- CaMOCTOATENBHO TNIAHUPOBATD M ITPOBOANUTH (PH3HUECKUE HKCIIEPUMEHTHI,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHbBIE KAUECTBEHHBIE U pacueTHbIE (PH3MUECKUE 3a1a4U C BBIOOPOM
¢dusnveckoit Moxeny (MaTepragbHasi TOUYKa, MATEMATUIECKUH MAsITHHK ), HCIIOJIb3YsI HECKOJIBKO
(U3NIECKUX 3aKOHOB MU (POPMYJI, CBSI3BIBAIOIINX U3BECTHBIE (PM3MUECKUE BEJTMUNHBI, B KOHTEKCTE
MEXKIIPEIMETHBIX CBA3EH;

- OOBSCHATH YCIOBHS MPUMEHEHHS (PU3NYECKIX MOAENEH MpH pereHn: PU3NIECKUX 3a/1a4, HAXOIUTh
aJIeKBAaTHYIO MPEIJIOKEHHOH 3a1aue PU3NIECKYI0 MOAETb, pa3peIiaTh NpodaeMy Kak Ha OCHOBE
UMEOIINXCSA 3HAHUH, TaK W MPHU MOMOIIU METO/IOB OLICHKH;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUECKHX TOKA3aTENbCTB, & TAKIKE MPOTHO3UPOBAHUS
ocobeHHOCTel MpoTeKaHus PU3MUECKUX SBJICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUECKUX
BBIBOZIOB M OKA3aTEJbCTB;

- XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIAraIOIIUMHI HAyYHBIMU TTOHATHSIMH:
NPOCTPAHCTBO, BPEMsI, IBIKEHHE,

- BBIIBUTaTh FUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOINX (PH3MUECKUX 3aKOHOMEPHOCTEH B 3aKOHOB;
- CaMOCTOSATENBHO TUIAHUPOBATH U MMPOBOAUTH (PH3HUECKUE SKCIIEPHUMEHTHI,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U pacueTHbIe (PH3NUECKUE 3aa4H, UCTIONb3Ys
HECKOJIbKO (PU3MYECKUX 3aKOHOB W (POPMYJI, CBSI3BIBAIOIINX W3BECTHBIE (PH3MUECKUE BETMUNHEL, B
KOHTEKCTE MEKITPEIMETHBIX CBsI3el;

- OOBSCHSTH YCIOBHS MPUMEHEHHSI PU3NYECKUX MOZeNel NPy pereHn: GU3NIeCKHX 3a/1a4, HaXOIUTh
aJIeKBAaTHYIO MPEIJIOKEHHOM 3a1aue PU3NIECKyI0 MOAETb, pa3peIiaTh NpodaeMy Kak Ha OCHOBE
UMEOIINXCS 3HAHUH, TaK ¥ MPH MOMOIIY METOIOB OLICHKH.

3aKOHBI COXPAaHEHHs B MEXaHUKE;

- IOHUMATh 1 OOBSICHSTD LIEIOCTHOCTD (PH3UUECKOI TEOPUH, Pa3INdaTh IPAHULBI €€ TPUMEHUMOCTH U
MECTO B Psily APYTrux (PU3HUECKUX TEOPHIA;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUIECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SIBJICHUH M MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETHUECKHX
BBIBOZIOB U OKA3aTEIbCTB;

- XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOMOJIArafOIlUMHI HaAyYHBIMU TTIOHATHSIMH:
NPOCTPAHCTBO, BPEMsl, ABIKEHUE, CHUIIA, SHEPTHS,

- BBIIBUTaTh F'MITIOTE3bI HA OCHOBE 3HAHUS OCHOBOIOJIATAIOINX (PH3MUECKUX 3aKOHOMEPHOCTEH B 3aKOHOB;
- CaMOCTOSITEJIbHO TIAHUPOBATH M ITPOBOAUTE (PH3HUUECKUE SKCIIEPUMEHTHI,

- XapaKkTepU30BaTh rI100aJbHbIE MPOOIEMBI, CTOSIIUE MTEPE]] UEIOBEUECTBOM: YHEPTETHUECKIE, CHIPBEBBIE,
SKOJIOTHYECKHE, — U POJIb (PU3UKHU B PEIIEHUH 3THX MPOOIeM,;



- pemaTh MPaKTHKO-OPUEHTUPOBAHHbBIE KAUECTBEHHBIC U pacueTHbIE (PU3MUECKHe 3a1auu C BBIOOPOM
(bu3nIEeCKON MOAEIH, UCTIOB3Ysl HECKOIBKO (PU3NIECKUX 3aKOHOB HIIH (POPMYJI, CBSI3BIBAFOLITNX
U3BECTHBIE (PH3MUECKUE BEITMUNHBI, B KOHTEKCTE MEXKITPEIMETHBIX CBsI3el;

- OOBSACHATH MPUHLUIIBI paOOTHI U XapaKTEPUCTHKH M3YUEHHBIX MALIHH, TPUOOPOB U TEXHUYECKHX
YCTPOWCTB,

- OOBSACHATH YCIOBHA MPUMEHEHHs (PU3NIECKUX MOAENEH MpH peleHnH (PU3NIECKUX 3a/1a4, HAXOUTh
alIeKBaTHYIO MIPEIJIOKEHHOM 3a1a4e (PU3NUECKYI0 MOZIENb, pa3periaTh NpodieMy Kak Ha OCHOBE
UMEOIINXCS 3HAHUH, TaK ¥ MPH MOMOIIH METOIOB OLICHKH.

- IOHUMATh U OOBSICHSTD LIEIOCTHOCTD (PU3UUECKOH TEOPHH, PA3INYaTh IPAHULBI €€ TPUMEHUMOCTH U
MECTO B Psily APYTrux (PU3HUECKUX TEOPHIA;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SBICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETHUYECKUX
BBIBOZIOB U OKA3aTEJbCTB;

- BBIJIBUTaTh F'MIIOTE3bI HA OCHOBE 3HAHUST OCHOBOIOJIATAIOMINX (PH3MUECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;
- CaMOCTOATENBHO TUIAHUPOBATH U MMPOBOAUTH (pr3muecKue sKCrepuMeHTsl OCHOBBI THAPOMEXAHHUKH,

- IOHUMATh 1 OOBSICHSTD LIEIOCTHOCTD (PU3UUECKOM TEOPHH, PAa3INUaTh IPAHULIBI €€ TPUMEHUMOCTH U
MECTO B Psily APYTrux (PU3HUECKUX TEOPHIA;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUIECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3HMUECKHUX SIBICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUYECKUX
BBIBOZIOB U JOKA3aTEJbCTB;

- BBIIBUTaTh FMITIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOMINX (PH3MUECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;
- CaMOCTOATENBHO TUIAHUPOBATD M ITPOBOANUTH (PH3HUECKUE HKCIIEPUMEHTBI MOJEKYIAPHO-KHHETHYECKAsT
Teopus,;

- IOHUMATh 1 OOBSICHSTD LIEIOCTHOCTD (PU3UUECKOMN TEOPHH, PA3IMUaTh IPAHULIBI €€ TPUMEHUMOCTH U
MECTO B Psily APYTrux (PU3HUECKUX TEOPHIA;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SIBICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUIECKUX
BBIBOZIOB U JIOKA3aTEJbCTB;

- XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIAraIOIIUMHI HAyYHBIMU TTOHATHSIMH:
NPOCTPAHCTBO, BPEMsI, ABIKEHUE, CUIIA, SHEPTHS,

- BBIIBUTaTh FUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOIINX (PH3UUECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB,;
- CaMOCTOATENBHO TIAHUPOBATD M ITPOBOANUTH (PH3MUECKUE HKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI100aJbHbIE MPOOIEMBL, CTOSIIUE MTEPE]] UEIOBEYECTBOM: YHEPTETHUECKHE, CHIPhEBBIE,
SKOJIOTHYECKHE, — U POJIb (PU3UKHU B PEIIEHUH 3THX MPOoOIeM,;

- pemaTh MPaKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIEC U pacueTHbIe (PH3UUecKue 3a1a4u ¢ BBIOOPOM
(bu3nIECKON MOAEIH, UCTIOB3Ysl HECKOIBKO (PU3NIECKUX 3aKOHOB HIIH (POPMYJI, CBSI3BIBAIOLITNX
U3BECTHBIE (PH3UUECKUE BEITMUNHBI, B KOHTEKCTE MEXKITPEIMETHBIX CBsI3el;

- OOBSACHATH MPUHLUIIBI paOOTHI U XapaKTEPUCTUKU U3YYEHHBIX MAILIUH, TPUOOPOB U TEXHUYECKIX
YCTPOWCTB,

- OOBSACHSTH YCIOBUS MPUMEHEHHsT (PU3NIECKUX MOAENEH MpH pelieHnH (PU3NIECKUX 3a/1a4, HAXOUTh
aIeKBaTHYIO MIPEIJIOKEHHOM 3a1ade GU3NUECKYI0 MOZIENb, pa3peraTh NpodieMy Kak Ha OCHOBE
UMEOIINXCS 3HAHUH, TaK M MPH IMOMOIIH METOIOB OLIEHKH,

- BBIIBUTaTh F'MIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIOJIATAIOMINX (PH3MUECKUX 3aKOHOMEPHOCTEH B 3aKOHOB;
- CaMOCTOATENBHO TNIAHUPOBATH U ITPOBOANTH (PH3HUECKUE HKCIIEPUMEHTHI,

- XapakTepU30BaTh rI00aJbHbIE MPOOIIEMBI, CTOSIIINE MTEPE]] UEITOBEYECTBOM: YHEPTE€TUIECKHE, CHIPbEBBIE,
SKOJIOTHYECKHE, — U POJIb (PU3UKHU B PEIIEHUH 3THX MPOoOIeM,;

- pemaTh MPaKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC U pacueTHbIe (Pr3UUecKue 3a1a4u ¢ BBIOOPOM
(bu3nIECKON MOAEIH, UCTIOB3Ysl HECKOIBKO (PU3NIECKUX 3aKOHOB HIIH (POPMYJI, CBSI3bIBAIOLITNX
U3BECTHBIE (PU3NUECKUE BETMUNHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBSI3EH;

- OOBSACHATH MPUHLUIIBI paOOTHI U XaPaKTEPUCTHKH M3YUEHHBIX MALIHH, TPUOOPOB M TEXHUYECKHUX
YCTPOWCTB;



- MIOHUMATh 1 OOBSICHSTD LIEIOCTHOCTD (PH3UUECKON TEOPHH, PA3IMUaTh IPAHULIBI €€ TPUMEHUMOCTH U
MECTO B Psily APYTUX (PU3HUECKUX TEOPHIA;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUIECKUX JJOKA3aTEIIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTel MpoTeKaHust PU3MUECKUX SBJICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUYECKUX
BBIBOZIOB U OKA3aTEJbCTB;

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U PACUETHBIE (PH3MUECKHUE 3a1auu C BBIOOPOM
(bu3nIECKON MOAEIH, UCTIOB3Ysl HECKOIBKO (PU3NIECKUX 3aKOHOB HIIH (POPMYJI, CBSI3BIBAFOLITNX
U3BECTHBIE (PH3UUECKUE BETMUNHBI, B KOHTEKCTE MEXKITPEIMETHBIX CBsI3eH

3aKOHBI TOCTOSTHHOTO 3JIEKTPUIECKOTO TOKA

- IOHUMATh 1 OOBSICHSTH LENOCTHOCTD (PU3UUECKOHN TEOPHH, PA3INYaTh IPAHULIBI €€ TPUMEHUMOCTH U
MECTO B Psily APYTrux (PU3HUECKUX TEOPHIA;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SIBICHUH M MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUYECKUX
BBIBOZIOB U JOKA3aTEJbCTB;

- BBIIBUTaTh F'MIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOMINX (PH3MUECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;
- CaMOCTOATENBHO TNIAHUPOBATD M ITPOBOAUTH (PH3MUECKUE HKCIIEPUMEHTHI,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE U PAaCUETHBIE (PH3MUECKUE 3a1auu C BBIOOPOM
(bu3nIECKON MOAEIH, UCTIOB3Ysl HECKOIBKO (PU3NIECKUX 3aKOHOB HIIH (POPMYJI, CBSI3BIBAIOLITNX
U3BECTHBIE (PH3MUECKUE BETMUNHBI, B KOHTEKCTE MEXKITPEIMETHBIX CBsI3eH;

- OOBSACHATH MPUHLUIIEI paOOTHI U XapaKTEPUCTHKH M3YUEHHBIX MALIHH, TPUOOPOB U TEXHUYECKHX
YCTPOWCTB;

- BJIQIETh IPUEMAMHU TIOCTPOCHUSI TEOPETUUIECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTel MpoTeKaHus PU3MUECKUX SBJICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUECKUX
BBIBOZIOB M OKA3aTEJbCTB;

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE U pacueTHbIE (PU3MUECKUE 3a1a4U C BBIOOPOM
(bu3NIECKON MOAEIH, UCTIOJB3Ysl HECKOIBKO (PU3NIECKUX 3aKOHOB HIIH (POPMYJI, CBSI3BIBAFOLITNX
U3BECTHBIE (PH3UUECKUE BETMUNHBI, B KOHTEKCTE MEXKITPEIMETHBIX CBSI3EH.

[IpomesxyTounas arrectanust - (11).

1. Coagep:kanue y4ye0OHOTr0o nmpeamera
(mpaKkTH4YecKas 4acTh Y4eOHOTO COACPKAHNS NMPEAMEeTa YCHICHA MATEPHAJIBLHO-
TeXHH4eCcKoi 0a30ii neHTpa «Touka pocTa», HCNOJIb3yeMOro AJsl peajn3auuu

00pa30BaTeIbHBIX NPOrPaMM B PAMKAX NpenogaBanus Gusnkn)
JKMNHEMATHKA (10 YACOB)

EcrecTBeHHOHAY4HbII METON MTO3HAHUS OKpY>Karolero mupa. J{sikenue Touku u tena. [longoxenue
TOUKH B MPOCTPAHCTBE. MEXaHUYECKOE IBUKEHUE, BUbI ABIDKEHHSI, €ro XapakTepucTuku. CrocoOs!
onucanus asuxkeHus. [lepemerienne. CkopocTb paBHOMEPHOI'O NPSMOJIMHENHOTO IBM)KEHUS.
MrHoBeHHast ckOpocTh. CliokeHHe CKOPOCTeH. Y CKOpEeHHE.

CKOpoCTh NpH ABMKEHUH C TIOCTOSIHHBIM ycKOopeHueM. CBoOOIHOE MaieHue Tel.
PaBHOMepHOE ABHKEHHME TOUKH I10 OKPY>KHOCTH.
2. IMHAMMUKA. 3AKOHbI COXPAHEHUA B MEXAHUKE

WnepuunanpHas cuctema orcuéra. [ 3akon Hetotona. Cuna. Il 3akon Herotona. 11 3akon HetoToHna.
IIpuniun otHocutenpHoCTH ['anunes. 3akOH BCEMUPHOTO TATOTEHUS.

Cuna tspkectu U Bec Tena. Hesecomocts. Jlehopmanmu u cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus.
3aKoH coxpaHeHHs1 UMIyJbca. PeakTuBHOE nBHkeHHE. PaboTa cribl. MOITHOCTB. DHEPTHSL.
3aKOH COXpaHEHHs SHEPTUH B MEXaHHUKE.

SJIEMEHTBI CTATUKH
PaBHOBecue Ten. Y cnoBUs paBHOBECHS TE.

MOJIEKVYJISAPHAA ©OU3UNKA. TEPMOANHAMUNUKA
OCHOBBI MOJEKYJISIPHO-KHHETUYECKOM TEOPUA



Ocnosnele nonoxkenuss MKT. BpoyHosckoe nBukenne. Monekynel. CTpoeHue Beliectsa. MneanbHslil ras

B MKT. OcHoBroe ypaBuenue MKT. Temnepatypa. TemnoBoe paBHOBecue. AOCOMOTHAS TEMIIEpaTypa.

VYpaBHeHHe cOCTOsIHUA UaeanbHOro rasa. I'azossie 3axonsel. Haceimennsiii nap. Kunenne. Kputnueckas

TeMnepaTypa kurneHusi. Bnaxxnocts Bo3nyxa. CTpoeHHe 1 CBOHCTBA KPUCTAUTUYECKUX U aMOP(HBIX Tel.

OCHOBbI TEPMOANHAMUWKHU

Brytpennsist sHeprusi. Pabora B Tepmonunamuke. I 3akon repmoaunaaMuky. AnunadatHeii npouecc. 11

3aK0H TepmoanHaMuku. Terosble Apurarenu. KII/[ TennoBbix nBUratesne.
JJIEKTPOJANHAMHUKA

JJIEKTPOCTATHUKA

DNEeKTPUUECKUH 3apsi. DIEKTPU3ALMS TNl 3aKOH COXPAHEHUSI 3JIEKTPUUECKOTO 3apsiaa.

3akoH Kynona. Dnextpuueckoe nosie. HanpsibkeHHOCTD saekTpuyeckoro nojis. [lposognuku u

IUBJIEKTPUKHU B 3JIeKTpocTaTudeckoMm nose. Ilorenuuan snexkrpoctaruueckoro nods. PasHocts

NOTeHLHaoB. DnekTpoeMkocTs. Konnencarop.

MOCTOSAHHBIN DJTEKTPUYECKHAN TOK

DNeKTPUYIECKHiA TOK. Y CIIOBHs, HEOOXOIUMBIE JUTsI CYIIECTBOBAHHS SJIEKTPHUECKOTO TOKA.

3axon Oma st yaactka nenu. Conporusnienue. Pabota u MOIHOCTh MOCTOSIHHOTO TOKA.

DNeKTpoABIDKYIIas cuna. 3aKkoH OMa AJist MOJTHOM HeTH.

JEKTPHUECKHHA TOK B PA3JIMYHBIX CPEJIAX

DnexTpudeckasi IPOBOJUMOCTb METAJJIOB. 3aBUCUMOCTb CONPOTUBIIEHHUS OT TEMIIEPaTyphL.

DNeKTPUYIECKHA TOK B MOJMyMPOBONHUKaX. [1omynpoBogHUKOBBIE MPUOOPEI. DINEKTPHUUECKUH TOK B

BaKyyMe. DJIeKTPUUECKUM TOK B XKUIKOCTAX. DIEKTpUUeckuil TOK B rasax. [Inazma.

IV. TemaTu4yeckoe niiaHupoOBaHue

Ne i/t Paznensl, Tema KonmudecTBo yacos
1 ®u3rKa U METOAbI HAYYHOTO MMO3HAHUS 1
2 Kunematuka 6
3 JnHamuka 9
4 3aKkoHBI cCOXpaHeHUsI B MeXaHHKe 7
3 Craruka 4
6 MonexynsipHO-KMHETHIeCKasi TEOPUs 10
7 OcHOBbI TEPMOAHHAMHKH 7
8 DJIEKTPOCTATHKA 6
9 3aKOHBI NOCTOSIHHOTO JJIEKTPHIECKOr0 TOKA 6
10 JIIEKTPHIECKNii TOK B Pa3/IMIHBIX Cpegax 5




11 HosTopenue 6
12 IIpomexyTouHas arrecranus 1
Hroro: 68 yacos

V KanenapHo-TemaTuyeckoe njiaHupoBaHHe

Ne | Nes aTa MPOBEICHHUS
TEMA A P [Tpumeuanue
TeMe mmas | dakr
Du3uKa U MeTOAbI HAYYHOI0 No3HAHUAL yac

1 1 TexHuka Oe3omacHOCTH B kKabunere (usuku. Uro m3ydaer

¢busuka. Puszndeckne sBieHus. HaOmoaeHNs U ONBITHL
KunemaTnka 6uacos

2 1 MexaHu4eckoe ABMKEHHE, BUIbI IBUKEHUM, €0
XapaKTEePUCTUKH

3 2 PasnomeproOe nBukeHue Ten. CkopocTh. Y paBHEHHE
paBHOMepHOTO ABMkeHUs . [ paduku mpsMONTUHERHOTO
PaBHOMEPHOTO IBUXKEHMUSI.

4 3 CxopocCTb TIpu HEPABHOMEPHOM JIBH)KEHUU. MTHOBEHHAS
ckopoctb. Crnoxenue ckopocreit. [IpsmMonnHeiinoe
PaBHOYCKOPEHHOE ABUXKEHUE.

5 4 PaBHOMEpHOE BUKEHNE TOUKH MO OKPY>KHOCTH.

6 5 JL/p. Nel «M3yueHune qBUKEHUS TeJa 110 OKPYKHOCTH.

7 6 KonTposbHast pabora Nel «Kunematnkay.

JAuHamuka 9 yacos

8 1 BzaumopericTBue Ten B npupoae. SABneHne nHepLuu.
HuepunanbHble CUCTEMBI OTCYETA.

g 2 ITonaTHE CUIBI KaK MepbI B3AUMOJEHCTBHS TEJL.

Ilepssiii 3ax0oH HeroTOHA.

10 3 Bropoit u Tperuii 3axon HeroToHa.

11 4 Pemenne 3anau
«3axonbl HetoTOHAY.

12 5 IIpuaumn oTHOCUTENBHOCTH | anunes.

13 6 SBnenue taroreHus. I'paBUTallMOHHbIE CHUIBL. 3aKOH
Bcemupnoro tarorenus. Ilepsas kocMuueckast CKOPOCTb.

Bec tena. HesecomocTs. Ileperpysku.

14 |7 Cunet ynpyroctu. Cuiiel TpeHUs

15 8 JL/p. Ne2 «M3mepenne skECTKOCTH MPYKIHBD).

16 9 JL/p. Ne3 «M3mepenne kodddurmenra TpeHus




CKOJIBXKCHUS .

3aKoHBI COXpAHEHHS B MEXaAHHKE 7 4acoB

17 1 Hmnynsc MaTepuanbHON TOUKU. IMITyibC CHITB
18 2 3aKOH COXpaHEeHMs UMITYJIbCa
19 3 PeakTuBHOE nBUKEHUE.
Pewenue 3anau Ha «3aKOHBI COXPAHEHUS] B MEXAHUKE).
20 4 Pabora cunbl. MomHocTh. MexaHudeckasi SHepTHs Tea;
MOTEeHLUANbHAS U KUHETUYECKas.
21 5 3aKOH COXpaHEeHMsI SHEPTUU B MEXAHUKE.
22 6 JL/p. Ne5 «M3yueHne 3akoHa COXPAHEHUST MEXaHIMYECKON
SHEPrumny.
23 7 KonTponbHast padora Ne2 «JIuHamuka. 3aKOHBI
COXPAHEHUsI B MEXAHUKEY.
CraTuka 4 yaca
24 1 PaBHOBecHe MaTepUaNIbHON TOYKH U TBEPAOTO TEJA.
25 2 Bune! paBHOBecus. Y CIOBUS PAaBHOBECHS.
26 3 Pemenne 3anau
«PaBHOBecHe Tenay.
27 4 JL/p. Ne6 «M3yueHne paBHOBECHS TeJa MO ACHCTBHEM
HECKOJIbKMX CHUID).
MouekynsipHo-KuHeTHUecKas Teopusi 10 yacos
28 1 Ctpoenue Bemecta. Mosekyna. OCHOBHbIE MOJOKEHHUS
MKT. DxcnepuMeHTaNbHbIE JOKA3aTENbCTBA OCHOBHBIX
nonoxenuit MKT.
29 2 bpoyHOBCKOE ABUXKEHUE.
Macca Moneky.J1.
KonuuecTtso BemecTsa.
30 3 Cunel B3auMozeiicTsus Mosekys. CTpoeHue JKUIKUX,
TBEPIBIX, ra3000pa3HBIX TEJ.
31 4 Hneanpuniii raz 8 MKT.
OcHosHoe ypaBHeHue MKT
32 5 Temmnepatypa. TeroBoe paBHOBecHe. AGCOTIOTHAS
Temneparypa. TemnepaTypa — Mepa CpenHei
KMHETHYECKOW SHEPIUU JBH>KEHHSI MOJIEKYIL.
33 6 VYpaBHEHHE COCTOSIHUS UACAIBHOIO ras3a. I'a30Bble 3aKOHbI
34 |7 JL/p. Ne7. «OnbiTHAs moBepka 3akoHa I eii-JIroccakay.
35 8 HacpienHsiil nap. 3aBUCMMOCTD AaBJI€HUS HACBILIEHHOTO
napa ot temneparypsl. Kunenue. Mcnapenue :xuakocTu.
36 9 BrnasxHOCTb BO37lyXa U €€ U3MEPEHUE
37 10 Kpucrannmmyeckue n amopHbIe Tea.
OcHOBBI TEPMOAUHAMUKH 7 4acoB
38 1 Brytpennsist sHeprust. PaboTa B TepMOnTUHAMUKE.
39 2 KonnuecTso TemnoThl. Y nenapHas TENI0EMKOCTb.




40

Ilepsblii 3ax0H TepMoanHamMuKU. Pelnenne 3anad Ha
MEePBBI 3aKOH TEPMOJAMHAMUKHU

41 HeobpaTumocTs mpo1eccoB B MPUpPOe

42 ITpunuun gevicteus u KIIJ[ TenyioBeIx ABUraTenei.

43 Pemenue 3anau no Teme «ModekyisipHasi pu3HKa.
TepmoanHaMuka»

44 KonTponbHast padora Ne3 «MonekynspHast puznka.
TepMmoanHaMuKay.

DJIEKTPOCTATHKA 6 4YACOB

45 Uro Takoe snexTpoarHaMuka. CTpoeHue aToma.
DNeKTPOH. DNEKTPUUECKUH 3apsj U JIeMEeHTapHbIe
4acTULIbL. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.
3akon Kyrona.

46 DnexkTpuueckoe noje. HanpsskeHHOCTD 3IeKTPUIeCKOro
TIOJIAL.
IIpunnun cynepnosunuu nojeii. CuioBble JMHUU
3JIEKTPUYECKOTO MOJIs

47 Pemenne 3ana4d Ha HAXOKAEHUE HAIPSIKEHHOCTH
3JIEKTPUYECKOTO MOJIs

48 IloreHnnanbHas SHEPIUs 3aPsLKEHHOTO TeNa B
OIHOPOJHOM 3JIEKTPOCTATUYECKOM TOJIE

49 [Torenuuman snexkTpocTaTuueckoro noJis. Paznocts
noTeHuanoB. CBsi3b MEXY HAIPSKEHHOCTBIO U
HAIPSDKECHUEM.

50 Konnencaropel. Hasnauenue, yCTpONHCTBO U BUJIBL.

3aKOHBI NOCTOSIHHOIO TOKA 6 YacoB

51 DNeKTPUIECKUN TOK. Y CIIOBHUS, HEOOXOUMBIE IS €r0
cyliecTBoBaHMsl. 3akoH OMa AJis yyacTKa Lenu.
IlocnenoBarenbHOE U NAPAIENBbHOE COEAUHEHUS
MIPOBOJHUKOB

52 JL/p. Ne8. «M3yueHne nociaeoBaTeNbHOrO U
MapayIeIbHOrO COSUHEHNs IPOBOAHUKOB

53 PaboTa 1 MOLTHOCTB MOCTOSTHHOTO TOKA

54 DNEKTPOABUIKYIIAST CHIIA.
3axoH OMma /i OJTHOM Lienu.

55 JL/p. Ne9. «M3mepenne DJIC u BHyTpEHHETO
CONPOTUBJIEHUS] HCTOYHUKA TOKA.

56 KonTponpHast pabora Ned
«3aKOHBI MIOCTOSIHHOT'O TOKaY.

DNeKTpHYecKHil TOK B Pa3JIMYHBIX cpeax S yacos

57 DnekTpuyeckas MPOBOAUMOCTD Pa3JIMUHBIX BEIIECTB.
3aBUCUMOCTb CONPOTUBJIEHUS IPOBOHUKA OT
TeMiepatypbl. CBEpXIPOBOAUMOCTD

58 DJIeKTPUUECKU TOK B oJynpoBogHukax. [Ipumenenue




MOJIYIPOBOJHUKOBBIX MPUOOPOB

59 |3 DNeKTPUUECKUH TOK B BaKyyMe. DJIEKTPOHHO-ITy4eBas
TpyOKa
60 4 DNeKTPUUECKUH TOK B XKUIKOCTSIX. 3aKOH 3JIEKTPOJIN3A.
61 5 DnexkTpuueckuil TOk B razax. HecamocTosTenbHbli 1
CaMOCTOATEJIbHBIN pa3psiabl.
IloBTOpEeHue 6 4yacos
62 1 Mexanuka
63 2 MKT.
64 3 OcCHOBBI TEPMOIHAMUKH
65 4 DNeKkTpocTaTHKa
66 5 3aKOHBI MOCTOSIHHOTO 3JICKTPUYECKOTO TOKA
67 6 Hrorosoe nosTopenue
68 1 IIpomexkyTouHasi aTTecTALUSA




I. IHosicHuTe/IbHASA 3aIHCKA
Nzyuenne ¢pusukm B 11 Knacce ¢ UCNOAB30BaHUEM O0OPYJAOBaHHs TO (PU3HKE

«Touka PocCTa» HaIlPaBJICHO HA NOCTHXKCHUC CIICAYIOIINX LEJICH U 3a1a4:
OcBoeHue 3HaHUH O PYHAAMEHTAIBHBIX (PU3MUECKIX 3aKOHAX M MPHUHLIUIAX, JISKAIINUX B
OCHOBE COBPEMEHHOH (PU3NUECKON KaPTHHBI MUPA; HAaNOOJIee BAYKHBIX OTKPBITUSAX B 00JIaCTH
(M3MKH, OKAa3aBIIUX ONMpPENeSOLIee BIMSHIE HA PA3BUTHE TEXHUKH U TEXHOJIOTUH, METOJaX
HAYYHOT'O TIO3HAHUS TPUPOIEL,

OBJIQICHUE YMEHHUSMHU MTPOBOIUTH HAOIFOACHNS, INIAHUPOBATD M BBITIOIHATD 3KCIIEPUMEHTHI,
BBIIBUT'aTh THITOTE3bI U CTPOUTH MOJEIH, MPUMEHSTh IOTyUYeHHbIE 3HAHUA 1O (U3NKE IS
OOBSICHEHHUS pa3HOOOPa3HBIX (PH3UUECKUX SBJICHUIN 1 CBOMCTB BEIECTB, IMPAKTHIECKOTO
UCTIONBb30BaHUS (PH3HMUECKUX 3HAHUIA

pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, HHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
nporiecce MpUoOPeTeHHsI 3HAHUH U YMEHUH 10 (PU3HKe ¢ UCTIONB30BAHIEM PA3TUIHBIX
UCTOYHUKOB HH(OPMALIUH, B TOM YHCJIE CPEACTB COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH,
(dbopMupoBaHHE YMEHHI OLIEHUBATD TOCTOBEPHOCTh €CTECTBEHHOHAYYHOH NH(pOPMALINY;
BOCIUTaHHUE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHMS 3aKOHOB MPUPOABL, HCIIOJIb30BAHHS
IOCTHKEHUH (pU3uKH Ha OJaro pa3BUTHS YEJIOBEUECKON IIMBIITU3ALIIH, HEOOXOIUMOCTH
COTPYAHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 33714, YBAYKUTEIBHOTO OTHOLIEHUS K
MHEHHIO OMITOHEHTA MPHU 00CYKAeHUH MPOOIJIeM eCTECTBEHHOHAYYHOTO COAEPIKAHNUS,
TOTOBHOCTH K MOPaJIbHO-3THYECKOH OLIEHKE MCITOJb30BAHMS HAYYHBIX JOCTHIKEHHH, UyBCTBA
OTBETCTBEHHOCTH 34 3aIIUTY OKPY>KAIOIIElH Cpemsl;

UCTIOJIb30BaHUE MPUOOPETCHHBIX 3HAHUN U YMEHHUH IS PELICHUS MPAKTUYECKUX 3a1a4
MIOBCETHEBHOI *KH3HU, 00eCIedeHus! 0e30MacCHOCTH COOCTBEHHOMN JKU3HH.

II. Ilnanupyemsbie pe3ybTarhbl:

JINYHOCTHBIC PC3YJIbTAarThI.

- YMEHHE YIIPaBJIATh CBOEH NTO3HABATEIBHON A€ TENbHOCTHIO;

- TOTOBHOCTH U CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCIIE CaMOOOPA30BAHHIO, HA MPOTSKEHUH
BCEH JKU3HU, CO3HATENIbHOE OTHOLIEHNUE K HEMPEPHIBHOMY OOPa30BaHHIO KaK YCIOBHIO
YCHIEIHON mpodecCHOHATBHON U O0IIEeCTBEHHON e TENbHOCTH,

- YMEHHUE COTPYAHUYATh CO CBEPCTHUKAMHU, J€TbMH MIIAIIEro BO3pPacTa, B3pOCIbIMU B
00pa3oBaTeNbHON, y4eOHO-UCCIENOBATEIBCKON, MPOSKTHOM U IPYTHX BUIAX IESTEIBbHOCTH,

- ¢(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PA3BHTHS
HAYKH; OCO3HAHHME 3HAYMMOCTH HAayKH, BIIQJICHUS TOCTOBEPHOH NH(pOpMALUEH O IepeIOBbIX
JOCTHXKEHUSIX U OTKPBITHSIX MUPOBOH U OT€UECTBEHHOMN HAayKH, 3aHHTEPECOBAHHOCTD B HAYUHBIX
3HaHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUECKOMY TBOPUYECTBY

- YyBCTBO FOPJIOCTH 32 POCCUHCKYIO (PU3UUECKYIO HAYKY, TYMaHHU3M,

- MIOJIO>KUTENIBHOE OTHOLIEHHUE K TPYAY, LeJIeyCTPEMIIEHHOCTD,

- HKOJIOTUYECKasl KyJIbTypa, OepekHOe OTHOIIEHUE K POAHON 3eMile, MPUPOIHBIM OOraTCTBaM
Poccuu u Mupa, noHUMaHHe OTBETCTBEHHOCTH 32 COCTOsIHUE MPUPOAHBIX PECYPCOB U pa3yMHOE
MPUPOAOUCTIONB30BAHUE.

PeryasituBubie YVY/I:

Ob6yuaromuiics CMOXeT:

- CaMOCTOATENBHO OIMPENEINATh LEJH, CTABUTh U (POpMYyTUpOBaTh COOCTBEHHBIE 3aJa41 B
O6paSOBaTeJ’IbHOfI ACATECIIbHOCTH U JKU3HCHHBIX CUTYalHUAX,

- OLICHUBATb PECYPCHI, B TOM YHCJIE BPEMsI U APYTHe HEMAaTePHAIbHBIE PECYPChI, HEOOXOIUMBIE
JJI JOCTUXKECHUA IMOCTaBJICHHOM paHEES LI,

- COMNMOCTAaBJIATh UMCIOIIMHUECA BO3MOXHOCTH U HeO6XOI[I/IMbIe AJIL JOCTHUXKEHUA TETIN PECYPCHI,

- ONpPEACATE HECKOJIBKO HYTefI JOCTHIKCHUA MOCTaBJIIEHHOM e,

- 3aAaBaTh NapaMETPhl U KPUTCPUH, IO KOTOPBIM MOXKHO ONPEACTIUTD, UYTO HEJIb JOCTUTHYTA,

- CONOCTABJIATh NOJIYYEHHbIN PE3YJbTAT ACATEIbHOCTH C MOCTABJICHHON 3apaHee LENbIo,




- OLICHUBATD MOCJIEACTBUS JOCTIIKEHHSI TIOCTABJICHHOM LN B IEATEILHOCTH, COOCTBEHHOMN
JKA3HU U J)KU3HU OKPY KAKOIIUX JIFOAEH.

Ilo3naBaTenbubie YYJI:

OObyyarouniicst CMOXeT:

- KPUTUYECKHU OLIEHUBATh U HHTEPIIPETUPOBATH MHPOPMALIHIO C PA3HBIX NMO3ULIUH;

- pacrio3HaBaTh U (PUKCUPOBATH MPOTHBOPEUHS B UHPOPMAIIMOHHBIX HCTOUHUKAX;

- HCTIOJIb30BATh PA3JIMYHbIE MOJIEIbHO-CXEMATHUECKNE CPENCTBA IS ITPEICTABICHHS
BBbIIBJIEHHBIX B MH(POPMALIMOHHBIX HCTOUHUKAX MPOTHBOPEUHIA;

- OCYIIECTBIIATh Pa3BEPHYThIH HH(POPMALIMOHHBIH MMOUCK U CTABUTDH HE €r0 OCHOBE HOBBIC
(yueOHbIe 1 TO3HABATEIBHBIE) 3aa4H,

- ICKaTh M HAXOAUTH 00O00IEHHBIE CITIOCOOBI pEIIeHUS 3a/1a4H;

- IPUBOANTH KPUTUYECKHE aPTYMEHTHI, KaK B OTHOIIEHUU COOCTBEHHOT'O CY)KIEHHS, TaK U B
OTHOULIEHUU IEUCTBUN U CYKACHHUI APYTrOro 4ejoBeKa,

- AHAJIM3MPOBATH U MPeoOPa30BBIBATH MPOOIEMHO-IIPOTHBOPEUNBBIE CUTYALINY,

- BBIXO/IUTB 32 PAMKH Y4€OHOrO MpeaMeTa M OCYINECTBIISATh LieJIEHAPaBIEHHBIN ITOMCK
BO3MOYKHOCTH LTHPOKOTO TIEPEHOCA CPENCTB B CIIOCOOOB NeHCTBUS;

- BBICTPAMBATh UHIUBUAYAIbHYIO 00Pa30BATENbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHHUYESHHS CO
CTOPOHBI APYTUX YYACTHUKOB M PECYPCHBIE OTHOLICHNUS,

- MEHSITh U YIEP>KUBATh Pa3HbIE MMO3ULUH B TO3HABATEILHON AESITETbHOCTH (ObITh YHEHHKOM H
yuauteneM;, GopMyIHpoBaTh 00Pa30BaTEIbHBIN 3aPOC U BBIIOJIHITH KOHCYJIbTATHBHBIC
(YHKIMH CAMOCTOSITENIbHO; CTaBUTh MPoOeMy 1 padoTaTh HaJl €€ PELICHUEM;, YIIPABIISTh
COBMECTHOH TMO3HABATENIbHON ACATEIBHOCTBIO U TIOAUYHHSITHCS).

Kommynukatusubie YY /1

OOyyaroutniicst CMOXeT:

- OCYIIECTBIIATD ACJIOBYI0 KOMMYHHKAIHIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK
BHYTpHU 00pa30BaTeIbHOI OpraHu3anny, TaK U 3a e peesaMu),

- TP OCYILECTBJICHUH IPyNIIOBOH pabOThI OBITh KAK PYKOBOAHUTEJIEM, TaK M YWIEHOM IPOESKTHOM
KOMAaHJIbl B Pa3HBIX POJISIX (T€HEPATOPOM HAEH, KPUTHUKOM, HCIIOJIHUTENEM, TPE3CHTYIOLTUM U
T.0.);

- pa3BepHYTO, JJOTHYHO U TOYHO M3JIaraTh CBOKO TOUKY 3PEHUs C UCIIOIb30BAHUE a/IEKBATHBIX
(YCTHBIX U MUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB,;

- pacro3HaBaTh KOH(IMKTHBIE CUTYAlMH U MPEIOTBPAIIATh KOHMINKTHI 10 UX aKTUBHOM (hasbl,
- COTJIACOBBIBATH MO3HULIUH WICHOB KOMAHbI B ITporiecce paboThl Hax 00InuM
MPOAYKTOM/pEIIeHHIEM,

- IPEICTABIATE MyOJMYHO PE3yJIbTAThl MHANBHAYAIBHOMN U TPYIIIOBOH NESTENIBHOCTH, KaK
nepen 3HaKOMOH, Tak U Nepes HE3HAKOMOH ay IuTOpHei,

- monOMpaTh NapTHEPOB IS IEIOBOH KOMMYHHKAIIMH, HCXOS U3 COOOpakeHUH
Pe3yJIbTaTUBHOCTU B3aUMOENCTBYS, a HE JINYHBIX CUMIIAaTUH;

- BOCIIPUHUMATDh KPUTUYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS,

- TOYHO U €MKO (POPMYJIHPOBATh KaK KPUTHUYECKHE, TaK U OJOOPHUTENbHBIC 3aMEUaHUs B afpec
APYTUX JIFOAEH B paMKax AeJOBOH M 00pa30BaTeIbHON KOMMYHUKALIMH, H30erasi Ipu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKIAESHUH.

IIpeameTHsbIe pe3yabTaThl

OCHOBBI 3JIEKTPOIMHAMUKH

MarnurtHoe nosne

OOy4aeMblii HAyIUTCS

- JJaBaTh ONPENEJICHUS OHATHI: MATHUTHOE T0JIe, MHAYKIMS MAarHUTHOTO TIOJIsI, BUXPEBOE TOJIE,
Cuna Amnepa, cuna Jlopenua, ¢peppomarueTnk, noMeH, Temmneparypa Kropu;

- JaBaTh ONpENeICHNE eNUHUIA HHAYKIIUH MArHUTHOTO TIOJIS,

- IEPEYHCIISIT OCHOBHBIE CBOWCTBA MArHUTHOTO TOJIS,

- 1300pakaTh MAarHUTHBIE JJMHUN TIOCTOSIHHOTO MarHUTa, MPsSIMOTO MPOBOIHUKA C TOKOM,
KaTYLIKH C TOKOM,;




- HaOJIFOIaTh B3aUMOJIEHCTBUE KATYIIKK C TOKOM M MarHUTa, MATHUTHOHN CTPENIKU W MPOBOAHHKA
C TOKOM, IeCTBUSI MATHUTHOTO TIOJISI HA IBIDKYIIYIOCS 3apsKEHHYIO YacTHUILY,

- popmynupoBaTh 3aKOH AMIiepa, TPaHUIBI €70 TPUMEHUMOCTH,

- ONpEeNeISITh HAMPABJICHUE JTMHUI MATHUTHON MHIYKIIUH MArHUTHOTO IOJISI ¢ TTIOMOIIBIO
npaBuiia OypaBuuKa, HAIIPABJICHHE BEKTOPOB CHIIbI AMITIepa M CUJjibl JIOpeHIa ¢ mOMOLIbIO
MIpaBUJIa JIEBOU PYKHU,

- MPUMEHSTH 3aKOH Amrnepa 1 GopMyJTy IJisi BBIMUCIIEHUsS CHITbI JIOpeHIa py pelneHuy 3a/1a4;
- MePEYUCTISITH TUIIBI BEIIECTB [0 MATHUTHBIM CBOMCTBAaM, HA3bIBATh CBOWMCTBA AUa-, Mapa- u
(beppoOMarHeTUKOB;

- U3MEPSTh CUJTY B3AUMOACHCTBHSI KATYIIIKU C TOKOM M MAarHUTA.

OO0y4aeMbIii TOJYYUT BO3MOKHOCTb HAYYUTHCS

- MIOHUMATh U OOBSICHSTD LEIOCTHOCTh (PU3MUECKON TEOPHH, Pa3Iu4daTh TPAHUIIBI €€
MPUMEHUMOCTH M MECTO B PSIAY APYTUX (PU3UYECKIX TEOPUH,

- BJIAJIETh MPUEMAMU MOCTPOEHUS] TEOPETHUECKUX TOKA3ATEIbCTB, & TAKXKE MPOTHO3UPOBAHHUS
ocobeHHOCTeH MpoTeKaHust PU3MUECKUX SBICHUH U MPOLIECCOB HA OCHOBE MOJTyYEHHBIX
TEOPETUYECKUX BBIBOJIOB U IOKA3aTEILCTB,;

- XapaKTepU30BaTh CUCTEMHYIO CBS3b MEKIY OCHOBOIOJIATAIOIIMMU HAYYHBIMH MTOHSITHSIMHU:
IPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, NOJIe), IBHKEHNE, CUJIA, SJHEPT U,

- BBIABUTATh TUTIOTE3bl HA OCHOBE 3HAHHSI OCHOBOIMOJIATAIO X (PU3HUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaAMOCTOSTEIHHO MJIAHUPOBATh U MPOBOAUTH (DU3MUECKHE SKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI00aIbHbIE MPOOIEMBI, CTOSIIINE TTEPE]] YEJIOBEYECTBOM: SHEPTETUIECKHUE,
CBIPbEBBIE, YKOJIOTHYECKHE, — U POJIb (PU3UKH B PEIIEHUU 3THX TPodIIeM,;

- pemaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE M PACUETHBIC (PM3UUECKHE 3a1a4H C
BBIOOPOM (PU3HUECKON MOAEINH, UCTIONB3YsI HECKOIBKO (PH3UYECKIX 3aKOHOB WK (POPMY I,
CBSI3BIBAIOIUX U3BECTHBIC (PU3MUECKHE BEJIMUNHBI, B KOHTEKCTE MEKIPEAMETHBIX CBS3EH,

- OOBSICHSITH IPUHIIUIIBI PA0OTHI M XapaKTEPUCTUKN U3yUEHHBIX MAIIWH, TPUOOPOB U
TEXHUYECKUX YCTPONCTB;

- OOBSICHSITH YCJIOBUS TPUMEHEHUsT (PU3MUECKUX MOJAENeH pH peleHun PU3NIeCcKuX 3a1ad,
HAXOMIUTh aJIeKBATHYIO NPEIJIOKEHHOH 3a/1aue (PU3NIECKYI0 MOZIEIb, pa3pelarsb mpodaemMy Kak
Ha OCHOBE UMEIOIIUXCS 3HAHUH, TaK U MPU MOMOIIH METOIAOB OLIEHKU.

DJIEKTPOMArHUTHAS MHIYKITUS

OOyuaeMblii HAyIUTCS

- IaBaTh OMPEAESICHUS TIOHSTHI: SBJICHUE 3JIEKTPOMArHUTHON WHIYKIIUH, MATHUTHBIN TIOTOK,
DJC uHAYKIUY , UHIYKTUBHOCTB, camMonHayKuwusi, IJ{C caMOMHAyKIINY;

- pacrmo3HaBaTh, BOCIPOU3BOUTE, HAOIIOAATD SIBJIEHUE JIEKTPOMATHUTHON UHITYKIUH,
MOKA3bIBATh IPUIUHHO-CJICICTBEHHBIC CBSI3H MPU HAOIOACHNUH SIBJICHUS, HAOIIOOaTh U
AHATM3UPOBATH SKCIIEPUMEHTBI, IEMOHCTPUPYIOIIHE TIpaBiio JleHa,

- popmynuposaTs npaBuiio JIeHIa, 3aKOH 3IEKTPOMATHUTHOM WHAYKIIMH, TPAHULIBI €70
MPUMEHUMOCTH,

- HCCTIEIOBATD SIBJICHHE DJICKTPOMArHUTHON MHIYKIIUH,

- MMEPEUUCTISITH YCIOBHSI, MPU KOTOPBIX BO3HUKAET WHAYKIIMOHHBINA TOK B 3AMKHYTOM KOHTYPE,
KaTYLIKe, OMPENeNsATh POJIb JKEJIE3HOrO CEPICYHHKA B KaTYIIKe, H300paxarh rpaguuecku
BHEIITHEE U WHAYKIIMOHHOE MArHUTHBIE MOJIST, ONPENesIsiTh HAMPaBIeHHe HAYKIIHOHHOTO TOKa
KOHKPETHON CUTYalLuH,;

- OOBSICHSITH BOSHHKHOBEHHE BHXPEBOTO 3JIEKTPUIECKOTO OIS U 3JIEKTPOMArHUTHOTO TTOJIS,

- OMUCBIBAaTh BO3HUKHOBeHHE DJ]C MHAYKIMH B ABUKYIITUXCS MPOBOIHUKAX;

- paboTaTh B Mape U rPyIIe NPy BITOJHEHUH MPAKTUYECKUX 3a1aHUH, TNIAHUPOBATh
SKCIIEPUMEHT;

- MEPEUUCTISITH IPUMEPHI UCTIOJB30BAHUS SIBJICHHSI DJIEKTPOMArHUTHON HHIYKITHH,

- pacrmo3HaBaTh, BOCIIPOU3BOIUTE, HAOIIONATH SIBJICHUE CAMOMHIYKIIUHY, TIOKa3bIBATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3H MPU HAOIOICHUH SIBICHUS,




- opmynupoBaTH 3aKOH CAMOWHAYKIIMH, TPAHULIBI €0 TPUMEHUMOCTH,

- MPOBOJIUTH AHAJIOTHIO MEXKTY CAMOWHAYKIMEH U HHEPTHOCTHIO,

- ONPENeNISITh 3aBUCUMOCTb MHAYKTUBHOCTH KaTYIIKU OT €€ JJTMHBI U TUIOIIAIH BUTKOB,

- HaXOJIUTh B KOHKPETHOH CUTyalLy 3HaueHus: MarHuTHoro noroka, C unaykuuu, 3/C
WHAYKIHUH B IBXKYIIUXCS poBoAHMKaX, DJC caMOMHIYKIIUY, UHAYKTUBHOCTD, SHEPTHIO
MArHUTHOT'O TIOJIS.

OO0y4aeMbIii TOJYYUT BO3MOKHOCTb HAYYUTHCS

- MIOHUMATh U OOBSICHSATD LEIOCTHOCTb (PU3HUECKON TEOPHH, PA3INIaTh IPAHHLILI €€
MPUMEHUMOCTH B MECTO B PSIAY APYTUX (PU3NIECKUX TEOPUH;

- BJIAJIETh MPUEMAaMU MOCTPOEHUS] TEOPETHUECKUX TOKA3ATEIbCTB, & TAKXKE MPOTHO3UPOBAHHUS
0CcOOeHHOCTEH MpoTeKaHus PU3NIECKUX SBJIIEHUH U MPOLIECCOB HA OCHOBE MOJTYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U IOKA3aTEIILCTB,;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MKy OCHOBOIIOIATAKOIIMMI HAYYHBIMH TOHSATHSIMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIEeCTBO, MOJIe), ABHKEHUE, CHJIA, SHEPTHUS,

- BBIIBUTATh TUTIOTE3bI HA OCHOBE 3HAHKSI OCHOBOIOATAOIINX (PU3HUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- CaMOCTOATEIHbHO MJIAHUPOBATH W MPOBOAUTH (DU3NYECKUE SKCIIEPUMEHTHI,

- XapaKTepU30BaTh rIOOATBLHBIC MPOOIEMBI, CTOSIIIKE TIEPE]] YeJIOBEUECTBOM. SHEPTETUIECKHE,
CBHIPbEBBIE, YKOJIOTHYECKUE, — U POJIb (PU3UKH B PEIICHUU 3TUX MPOoOJIeMm,

- pemaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE M PACUETHBIE (PH3UUECKHE 3a1a4H C
BBIOOPOM (PU3HUECKON MOACINH, UCTIONB3YsI HECKOJBKO (PH3UYECKIX 3aKOHOB WK (YOPMY I,
CBSI3BIBAIOIUX U3BECTHBIC (PU3MUECKHE BEJIMUMHBI, B KOHTEKCTE MEKIPEAMETHBIX CBS3EH,

- OOBSICHSITH IPUHIIUIIBI pAOOTHI M XapaKTEPUCTHKHU U3Y4EHHBIX MAIUH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB;

- OOBSICHSITH YCJIOBUS TPUMEHEHUsT (PU3MUECKUX MOJENeH pH pelneHun PU3NIecKnx 3a1ad,
HAXOIUTh aJIEKBATHYIO MIPEUIOKEHHON 3aa4ue (PU3MUECKYI0 MOJENb, pa3pemmaTh IpodiieMy Kak
Ha OCHOBE UMEIOIIUXCS 3HAHUH, TaK U MPU MOMOIIH METOIOB OILICHKH.

KonebaHust 1 BOJHBI

Mexanundeckue kojebaHus

OOGy4aeMblii HAyIUTCS

- IaBaTh OMpeAesieHus: KoneOaHus, koedareapHasi CHCTeMa, MEXaHUYeCKe KojieObaHus,
rapMOHHYECKHe KojieOaHus1, CBOOOMHbIE KoJieOaHNs, 3aTyXal0LIne KOJIeOaHsI, BBIHYKICHHbBIE
Kojie0aHus1, pe30HAHC, CMEIIeHIe, aMIUTHTY1a, IEPUO/, YacTOTa, COOCTBEHHAsI 4YacToTa, (asa;
- MEPEUUCTISITH YCIOBHS BOSHUKHOBEHHSI KOJIeOaHUH, IPUBOANTD MPUMEPHI KOJIeOaTeIbHbIX
CHUCTEM,

- OMUCBIBATh MOJEIN: NPy KHHHBIN MAasITHUK, MATEMAaTHYECKUI MAsITHUK,

- MEPEUUCTISITH BUABI KOJIEOATEILHOTO IBHIKEHUS], X CBOWMCTBA,

- pacrmo3HaBaTh, BOCIPOU3BOIUTE, HAOIIONATh FApMOHUYECKHE KojiebaHus, CBOOOIHBIE,
kojiebaHus, 3aTyXaronue kojieOaHus, BBIHYKIEHHbIE KoJieOaHUs, Pe30HAHC,

- MEPEUUCTISITH CIIOCOOBI MOTYYSHHSI CBOOOIHBIX U BBIHYKICHHBIX MEXAHUYECKUX KOIeOaHUH,
- COCTaBJIATh YPABHEHHE MEXAHIMUECKUX KOJIEOAHHMIA, 3aMHUChIBATH €r0 PEIIEHUE, OMPENeNsiTh 0
YPaBHEHHIO KOJIEOATEILHOTO IBHKEHUS TTApaMeTPhl KOJIeOaHMs,

- MPEACTABIISATh 3aBUCUMOCTh CMEIIEHUS] OT BPEMEHH MPH KOJIEOAHHSIX MAaTEMAaTUYECKOTO U
MPYKUHHOTO MAsITHUKA TpadUIeCcKu, ONPEaessiTh MO rpaduKy XapaKTePUCTUKU, aMILTUTYY,
MEPHUOA W YaCTOTY,

- HAXOJIUTb B KOHKPETHBIX CUTYALHUSIX 3HAYCHHSI MMEPHOA MATEMATHIECKOTO U MPYKIHHOTO
MasITHUKA, SHEPTHH MAsSTHUKA,

- OOBSICHSITH IPEBPALIEHUS SHEPTHH MPH KOJICOAHUSIX MATEMAaTUYECKOTO MAasiTHHKA U Tpy3a Ha
NPy KUHE,

- HCCTIEIOBATh 3aBUCUMOCTbD MepHOoa KOeOaHUi MaTEMaTHYeCKOrO MasiTHUKA OT €ro JTHHBI,
- HCCIIENIOBATh 3aBUCUMOCTh MeprOoIa KoeOaHu rpy3a Ha NPy KHUHE OT €ro MacChl.
OO0y4aeMbIii TOJYYUT BO3MOKHOCTb HAYYUTHCS




- IOHUMATh 1 OOBSACHSTH LIEJIOCTHOCTh (PU3UUECKON TEOPUH, PA3TNYATh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PSIy APYTUX (PU3HUECKUX TEOPHI,

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUIECKUX JJOKA3aTEIIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHX SIBICHUH M MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHYECKUX BbIBOAOB U IOKA3aTENbCTB,

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/y OCHOBOIOIArAIOIIMMHI HayYHBIMU TIOHSATHSIMH:
IPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, NOJIE), IBHKEHNE, CUJIA, SJHEPT U,

- BBIJIBUTaTh FUITIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaMOCTOATENBHO TNIAHUPOBATD U ITPOBOANUTH (PH3HUECKUE HKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI00aIbHbIE MPOOIEMBI, CTOSIIINE MTEPE]] YeJIOBEYECTBOM: SHEPTETHUIECKHUE,
CBIPBEBBIE, HKOJIOTHIECKUE, — M POJIb (PU3UKH B PELICHUU 3TUX MPOOIIEM,

- pemaTh MPaKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC U pacueTHbIE (PH3UUECKHe 3a1a4H C
BBIOOPOM (PU3HUECKON MOAEINH, UCTIOB3YsI HECKOJBKO (PU3NIECKUX 3aKOHOB WK (YOPMYIL,
CBSI3BIBAIOIINX M3BECTHBIC (PU3NUECKHE BEIMYUHBI, B KOHTEKCTE MEKIPEAMETHBIX CBS3EH;

- OOBSACHATH MPUHLUIIBI paOOTHI U XapaKTEPUCTHKH H3YYEHHBIX MALINH, TPUOOPOB U
TEXHUYECKUX YCTPONCTB;

- OOBSACHATH YCIOBHS MPUMEHEHHsI PU3MUECKUX MOZeNIeH Py pereHn: (PU3NIeCcKuX 3a1a4,
HAXOJIUTh aJIeKBATHYIO NPEIJIOKEHHOH 3a1aue (PU3NIECKYI0 MOZIEIb, pa3pewarsb nmpodiemMy Kak
Ha OCHOBE UMEIOIINX CSl 3HAHHIH, TaK U IIPU TIOMOLIH METOIOB OLICHKH.

DJIeKTPOMAarHUTHbIE KOIeOaHus

OOy4aeMblii HAyIUTCS

- JaBaTh ONPENEIICHUS IOHATUSAM: 3JIEKTPOMArHUTHBIE KOoJleOaHus, KoJaeOaTebHbId KOHTYD,
CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHs, BBIHY KICHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUH,
MEPEMEHHBIN 3JIEKTPUYECKUI TOK, aKTUBHOE CONPOTUBJICHUE, NEUCTBYIOIEE 3HAUCHUE CUIIbI
TOKA, JEMCTBYIOIEe 3HAUEHUE HANPSDKEHMs, TpaHcpopmaTop, koahduueHT rpaachopmanuy,
- n300paxkaTh cxemMy KoyiebaTeIbHOTO KOHTYPa U OMUCHIBATH CXEMY €ro padoThL;

- pacro3HaBaTh, BOCIIPOU3BOANTD, HAOMOAaTh CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMH,
BBIHY KJICHHBIE JIEKTPOMArHUTHBIC KOJIEOAHUsI, PE30HAHC B LIENH TEPEMEHHOTO TOKa;

- AHAJIM3MPOBATH MPEBPALICHNS YHEPTHU B KOJIEOATEIbHOM KOHTYPE TPH SJIEKTPOMArHUTHBIX
KOJIeOaHHSX;

- IPECTABIATE 3aBUCHMOCTb 3JIEKTPHUYECKOTO 3apsifia, CHITBI TOKA M HANIPSDKEHUS OT BPEMEHHU
Py CBOOOHBIX 3JIEKTPOMATHUTHBIX KOJIEOAHUSIX, ONPenesiTh Mo rpaduKy KoneOaHui ero
XapaKTEPUCTUKH: aMILIUTYy, IEPUOJ M YaCTOTY,

- IPOBOZIUTH AHAJIOTHIO MEXIY MEXaHUYECKUMH H 3JIEKTPOMArHUTHBIMH KOJIEOAHHSIMH,

- 3amuchIBaTh popmyry TOMCOHA; BBIYHCIATD € ITOMOLIBIO (popmyibl TOMCOHA nepuon u
4acTOTY CBOOOAHBIX 3JIEKTPOMArHUTHBIX KOJIEOAHUH, ONIPENeNATh ePUO, YaCTOTY, aMILUTUTY Y
KOJIeOaHNUH B KOHKPETHBIX CHUTYaLIUsX,

- OOBSACHATH MPUHLIUT MTOJTyYEHHSI TIEPEMEHHOT0 TOKa, YCTPOMCTBO reHepaTopa MepeMEHHOTO
TOKA,

- Ha3bIBaTh OCOOCHHOCTH MEPEMEHHOTO HJIEKTPHYECKOrO TOKA Ha YUACTKE LETH C PE3UCTOPOM;
- 3anmuchIBaTh 3aK0H OMa s eTH TePEMEHHOTO TOKa;

HAXOJIUTh 3HAUEHUs! CHJIBI TOKA, HATIPSDKEHUS, AKTHBHOTO COMPOTHUBIICHHSI LIETTH NIEPEMEHHOTO
TOKQ, EUCTBYIOIINUX 3HAYEHUN CUJIbI TOKA U HAIIPSIKEHUS,

- Ha3bIBaTh yCJIOBHs BOSHUKHOBEHUS PE30HAHCA B LIETIH TIEPEMEHHOTO TOKQ;

- ONHCHIBATH YCTPONUCTBO, MPUHIIMIT ACHCTBUS U MPUMEHEHHE TpaHCPopmaTopa,

- BBIUUCIATH KO3 (puumeHT TpanchopmManuy B KOHKPETHBIX CUTYALHIX

OO0y4aeMblii TOIYYUT BO3MOXKHOCTh HAYIUTHCS

- IOHUMATh 1 OOBSCHSTDH LIEIOCTHOCTh (PU3UUECKON TEOPUH, PA3TNYaTh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PSIly APYTUX (PU3HMUECKUX TEOPHUH;




- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUIECKUX JJOKA3aTEIIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHX SIBICHUH M MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHYECKUX BbIBOAOB U IOKA3aTENbCTB,

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEKY OCHOBOMOJIArat0IUMHU HAyYHBIMU TIOHATHSIMH:
IPOCTPAHCTBO, BpeMs, MaTepusi (BEIIEeCTBO, NOJIe), IBHKEHNE, CHUJIA, SJHEPT U,

- BBIJIBUTaTh FUITIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOIINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaMOCTOATENIBHO TUIAHUPOBATD U MMPOBOAUTH (PH3NUECKUE SKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI00aIbHbIE MPOOIEMBI, CTOSIIINE TTEPE]] YeJIOBEYECTBOM: SHEPTETHIECKHUE,
CBIPBEBBIE, HKOJIOTHUECKUE, — M POJIb (PU3HUKH B PELICHUU 3TUX MPOOIIEM,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U pacueTHbIE (PU3UUECKUe 3a1a4H C
BBIOOPOM (PU3HUECKON MOACIH, UCTIONB3YsI HECKOJBKO (PH3NYECKIX 3aKOHOB WK (POPMY I,
CBSI3BIBAIOIINX M3BECTHBIC (PU3NUECKHE BEIMYMHBI, B KOHTEKCTE MEKIPEAMETHBIX CBS3EH;

- OOBSICHSITH IPUHIIUIIBI pAOOTHI M XapaKTEPUCTHKHU U3Y4EHHBIX MAIUH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB;

- OOBSACHATH YCIOBYSA MPUMEHEHHs PU3NYECKIX MOAENEH MpH peleHnH (PU3NIECKHUX 3a1ad,
HAXOJIUTh aJIeKBATHYIO NPEIJIOKEHHOH 3a1aue (PU3NIECKYI0 MOZIEIb, pa3pelarb mpodaemMy Kak
Ha OCHOBE UMEIOIINX CSl 3HAHHIH, TaK U IIPU TIOMOLIH METOIOB OLICHKH.

MexaHHUYeCKHe BOJHbI

OOy4aeMblii HAyIUTCS

- JJaBaTh ONPENEIICHNS OHATHI: MEXaHU4YeCKast BOJIHA, ITOTIEPEYHAast BOJIHA, MPOJOJIbHAS BOJIHA,
CKOPOCTb BOJIHBI, JIJIFIHA BOJIHBI, (pa3a BOJIHBI, 3BYKOBAs BOJIHA, TPOMKOCTb 3BYKa, BBICOTA TOHA,
TeMOp, OTpakeHHUE, MPEJIOMJICHHE, MOTJIOLICHNE, HHTeP(PEPEHLINS] MEXaHUIECKUX BOJIH,
KOT€PEHTHBIE UCTOUHHUKH, CTOSIYAs BOJHA, aKyCTHUECKUH PE30HAHC, TNIOCKONOSIPU30BAHHAS
BOJIHA,

- IEPEYHCISTh CBOMCTBA U XapPaKTEPUCTUKN MEXAaHUYECKUX BOJIH,

- pacro3HaBaTh, BOCIIPOU3BOANTD, HAOIOJATh MEXAHUUECKHUE BOJIHBI, ITOTIEPEUHBIE BOJIHBI,
MIPOZIOJIbHBIE BOJIHBL, OTPAKEHHUE TPEIOMIICHHUE, MOTJIOIIEHUE , THTEP(PEPEHLINIO0 MEXaHUUECKNX
BOJIH,;

- Ha3bIBAaTh XapPaKTEPUCTHKH BOJH: CKOPOCTh, YACTOTA, AJIMHA BOJIHBI, PA3HOCTD (a3 BOJH,

- OTIPEAEISATh B KOHKPETHBIX CUTYALUSIX CKOPOCTH, YaCTOTHI, IJIMHBI BOJIH, PA3HOCTH (a3.
OOy4aeMblii TOJYYUT BO3MOXKHOCTh HAYIUThCS

- MIOHUMATh 1 OOBSICHSTD LIEIOCTHOCTD (PU3UUECKOI TEOPHH, PA3INUaTh IPAHULIBI €€
MPUMEHUMOCTH M MECTO B PSIAY APYTUX (PU3UYECKIX TEOPUH,

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOoCTel MpoTeKaHust PU3MUECKUX SBICHUH U MPOLIECCOB HA OCHOBE IOJTyYEHHBIX
TEOPETHUYECKUX BbIBOAOB U IOKA3aTEIbCTB,

- BBIJIBUTaTh FUITIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOMINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaMOCTOATENBHO TUIAHUPOBATH M ITPOBONTH (PH3MUECKUE HKCIIEPUMEHTHI,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE U PaCUETHBIE (PH3MUECKUE 3a/1a4U C
BBIOOPOM (PU3HUECKON MOACINH, UCTIONB3YsI HECKOIBKO (PH3UYECKIX 3aKOHOB WK (YOPMY I,
CBSI3BIBAIOIIUX M3BECTHBIE (PH3UUECKHE BETUUUHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH.
DJIEKTPOMArHUTHBIE BOJIHBI

OOy4aeMblii HAyIUTCS

- JaBaTh ONPENEICHNs MOHATUH: 3JIEKTPOMArHUTHOE TI0JIE, BUXPEBOE SJIEKTPUIECKOE MOJIE,
3JIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTH BOJIHBI, JJTMHA BOJIHEL, (ha3a BOJHBI, OTPAKEHUE,
NpeJOMIICHHE, MTOTJIOIIEeHNe, HHTepdepeHus, Au(PaKIus, MOMEePEUHOCTD, MMOJIAPU3ALIUS
3JIEKTPOMATHUTHBIX BOJIH, PAAHOCBS3b, PAAHOIOKALNS, aMIUTUTYAHAS MOIYJISILIHS,
IETeKTUPOBAHUE,

- OOBSCHSTH B3aMOCBSI3b TIEPEMEHHBIX 3JIEKTPUIECKOTO U MArHUTHOT'O TTOJIEH;

- PHCOBATh CXEMY PACIPOCTPAHEHUS SJIEKTPOMArHUTHOMN BOJIHBL,




- IEPEYHCISITh CBOMCTBA U XaPAKTEPUCTUKH 3JIEKTPOMATrHUTHBIX BOJIH,

- pacro3HaBaTh, HAOJIOAATh 3JIEKTPOMATrHUTHBIE BOJIHBL, U3JIyUYEHHE, IPUEM, OTPAKECHHUE,
noryomeHne, uaTepdepeHmto, audpakuro. [Tonsapuzannio 31eKTPOMarHUTHBIX BOJTH,

- HAXOAMNTb B KOHKPETHBIX CUTYAIUAX 3HAUEHHSI XapaKTEPUCTHK BOJH: CKOPOCTH, YaCTOTBHI,
IUTUHBI BOJIHBI, Pa3HOCTH (a3;

- OOBSACHATH MPUHLIUT PATUOCBSI3U U TEJIEBUICHUS.

OOy4aeMblii TOIYYUT BO3MOXKHOCTh HAYIUThCS

- IOHUMATh 1 OOBSACHSTDH LEIOCTHOCTh (PU3UUECKON TEOPUH, PA3TNYATh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PSIy APYTUX (PU3NUECKUX TEOPUH,

- BJIQIETh IPUEMAMU TIOCTPOCHUS TEOPETUUECKUX JJOKA3aTENbCTB, & TAK)KE IPOTHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SIBJICHUH M MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHYECKUX BbIBOAOB U IOKA3aTEIbCTB,

- BBIJIBUTaTh FUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaMOCTOATEIIPHO TNIAHUPOBATH M IMTPOBOAUTH (PH3MUECKUE SKCIIEPUMEHTHI,

- pemaTh MPaKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC U pacueTHbIE (PH3UUECKHe 3a1a4H C
BBIOOPOM (PU3HUECKON MOACINH, UCTIONB3YsI HECKOJIBKO (PH3UYECKIX 3aKOHOB WK (OPMY I,
CBSI3BIBAIOIIUX M3BECTHBIC (PM3UUECKHE BETMUMHBL, B KOHTEKCTE MEKIPEAMETHBIX CBS3CH.
Onruka

CBeTOBbIE BOJHBL.

I'eomerpuyeckas U BOJHOBAsI ONTHKA

OOy4aeMblii HAyIUTCS

- IaBaTh ONPENEIICHUs IOHATHI: CBET, KOPIYCKYJISIPHO-BOJHOBOM AyaJlu3M CBETA,
reOMeTPHYECKasi ONTHKA, CBETOBOMH JIy4, CKOPOCTb CBETA, OTPAKEHHE CBETA, PEJIOMIICHHE
CBETa, NIOJTHOE OTPAKEHUE CBETA, YIOJI MAICHUS, YTOJI OTPAXKEHHSI, YTOJ PEJIOMIICHHUS,
OTHOCHTEJIbHBIN MOKa3aTeN b MPENOMIICHHsI, a0COMIOTHBIN MOKa3aTeb MPEIOMIICHHS, JIMH3A,
(OKyCHOE pacCTOSIHUE JIMH3BI, ONTHYECKAs CUJIa JIMH3BL, TUCTIEPCHSI CBETA, NHTEPHEPEHLHS
cBeTa, MU(PaKIMOHHAS PEeIleTKa, MOJISIPU3ALUs CBETA, €CTECTBEHHBIH CBET,
TUTOCKOTIOJISIPH30BAHHBIN CBET;

- OTHCHIBATH METOABI H3MEPEHHSI CKOPOCTHU CBETA;

- IEPEYHCIISITh CBOMCTBA CBETOBBIX BOJIH,

- pacro3HaBaTh, BOCIPOU3BOANTD, HAOMOATh PACIPOCTPAHEHHE CBETOBBIX BOJH, OTPAKEHHE,
MPeJIOMJICHHE, MTOTJIOIIEHHUE, TUCTIEPCUI0, HHTEP(EPEHLIUIO CBETOBBIX BOJIH;

- (hopmynupoBaTh NPUHUUI [ FOHTeHCa, 3aKOHBI OTPAKEHHSI U TIPEIOMIICHUS CBETA, TPAHULIBI MX
NPUMEHUMOCTH;

- CTPOMTH XOJ JIy4del B IUIOCKONAPaJUIEIbHOM IJIACTHHE, TPEYTOJbHON MPU3ME, TOHKOH JINH3E,
- CTPOUTH U300pa’KeHUE MPeaMeTa B IUIOCKOM 3€pKaJie, B TOHKOH JINH3E,

- IEPEYHCIISITh BUbI JIMH3, UX OCHOBHBIE XapaKTEPUCTHK — ONTUYECKUN LICHTP, TJIaBHAs
ONTHUYECKast OCh, POKYC, ONTUYECKAsI CUIIA,

- HaXOAWTb B KOHKPETHOH CUTYaLlMH 3HAYSHHS yTJila MaleHuUs, yIila OTPaKEHUs], yriia
NPEJIOMIICHHUS, OTHOCUTEIBHOTO TIOKA3aTeINs MPEJIOMIICHHUS, a0COMIOTHOTO MTOKAa3aTeNs
NPEJIOMIICHHUS, CKOPOCTH CBETa B cpefe, (POKYCHOTO PaCcCTOSIHUSA, ONTHYECKON CHIIbI JIMH3HI,
YBEJIMYCHUS JIMH3BI, TIeprosia TP PaKIMOHHON PEIIETKH, MOJOKEHHUSI UHTePPEPEHIMOHHBIX U
TU(PPaKINOHHBIX MAKCHMyMOB U MHHUMYMOB;

- 3anmUChIBaTh (POPMYITy TOHKOH JIMH3BI, HAXOAUTH B KOHKPETHBIX CUTYalUsX C €€ TOMOLIBIO
HEM3BECTHBIC BEJIMYUHBI,

- OOBSACHATH MPUHLUI KOPPEKLIUHU 3PEHUS C TOMOIIBIO OYKOB,

- HKCMIEPUMEHTAIBHO OINPEIENATh MTOKA3aTeNb MPEIOMIICHHUS cpenbl, (POKYCHOE PACCTOSTHUE
coOuparoiiei JMH3bI, JJIMHY CBETOBOM BOJIHBI C IOMOLIBIO TU(PAKIIMOHHON PEIIeTKY,;

- BBIIEJIAATh OCHOBHBIE MOJIOKEHHsI KOPIYCKYJISIPHOW M BOJTHOBOU TEOPUH CBETA

OO0y4aeMblii TOIYYUT BO3MOXKHOCTh HAYIUTHCS




- IOHUMATh 1 OOBSACHSTH LIEJIOCTHOCTh (PU3UUECKON TEOPUH, PA3TNYATh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PSIy APYTUX HU3NUECKUX TEOPUH,

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUIECKUX JJOKA3aTEIIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHX SIBICHUH M MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHYECKUX BbIBOAOB U IOKA3aTENbCTB,

- XapaKTepH30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIArafOIIUMHU HAyYHBIMU TTOHSATHSIMH:
IPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, NOJIE), IBHKEHNE, CUJIA, SJHEPT U,

- BBIJIBUTaTh FUITIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaMOCTOATENBHO TNIAHUPOBATH U ITPOBOAUTH (PH3HUUECKUE SKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI00aIbHbIE MPOOIEMBI, CTOSIIINE MTEPE]] YeJIOBEYECTBOM: SHEPTETHUIECKHUE,
CBIPBEBBIE, HKOJIOTHIECKUE, — M POJIb (PU3UKH B PELICHUU 3TUX MPOOIIEM,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U pacueTHbIe (PH3MUECKUe 3a1a4H C
BBIOOPOM (PU3HUECKON MOACINH, UCTIONB3YsI HECKOJIBKO (PH3UYECKIX 3aKOHOB WK (OPMY I,
CBSI3BIBAIOIINX M3BECTHBIC (PU3NUECKHE BEIMYUHBI, B KOHTEKCTE MEKIPEAMETHBIX CBS3EH;

- OOBSACHATH MPUHLUIIBI paOOTHI U XapaKTEPUCTHKH H3YYEHHBIX MALINH, TPUOOPOB U
TEXHUYECKUX YCTPONCTB;

- OOBSACHATH YCIOBHA MPUMEHEHHsT PU3NYECKUX MOAEIEH MpH peleHnH (PU3NIECKUX 3a1ad,
HAXOJIUTh aJIeKBATHYIO NPEIJIOKEHHOH 3a1aue (PU3NIECKYI0 MOZIEIb, pa3pewarsb nmpodiemMy Kak
Ha OCHOBE UMEIOIINX CSl 3HAHHIH, TaK U IIPU TIOMOLIH METOIOB OLICHKH.

HsnydeHus u COEKTPbI

OOy4aeMblii HAyIUTCS

- JaBaTh ONpPENEICHNE TIOHATHIH, TEIIOBOE U3JTyYSHHE, SJIEKTPOIIOMUHECIICHIIHS,
KaTOJOJFOMUHECLIEHIIHS], XEMUOIFOMUHECLEHIIHSI, (POTOFOMUHECLIEHIIUS, CIUIOIIHON CIEKT,
JIMHENYaThIi CIIEKTP, MOJOCATHIN CIEKTP, CIEKTP MOIVIOEHUs, CIEKTPAJIbHbIN aHAINS,

- IEPEYHCIISATh BUIbI CIEKTPOB,

- pacro3HaBaTh, HAOJIIOAATh CILIOLTHON CIIEKTP, JUHEHUAThIN CIIEKTp, MOJIOCATHIN CIIEKT,
CHEKTP M3JIYUYEHUS U CIIEKTP MOTJIOIEHHS,

- IEPEUYHCIISATh BHbI JJIEKTPOMArHUTHBIX U3JYYEHUH, NX HCTOYHHUKH, CBOWCTBA, IPHUMEHEHHE;
- CPaBHMBATh CBOHCTBA 3JIEKTPOMATHUTHBIX BOJH Pa3HOH YacTOTHI.

OOy4aeMblii TOJYYUT BO3MOXKHOCTh HAYIUThCS

- IOHAMATh 1 OOBSCHSTH LIEIIOCTHOCTh (PU3UUECKON TEOPUH, PA3TNYaTh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PSIy APYTUX (PU3NUECKUX TEOPUH,

- BJIQIETh IPUEMAMHU TIOCTPOCHUS TEOPETUIECKHUX TOKA3ATEIbCTB, & TAK)KE MPOTHO3HUPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SIBICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHUYECKUX BbIBOAOB U IOKA3aTENbCTB,

- BBIIBUTaTh FUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJATAIOINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaMOCTOATENBHO TUIAHUPOBATD U MPOBOANTE (PU3UUECKUE SKCIIEPHUMEHTHI,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U pacueTHbIE (PH3UUECKUe 3a1a4H C
BBIOOPOM (PU3HUECKON MOACINH, UCTIONB3YsI HECKOIBKO (PH3UYECKIX 3aKOHOB WK (YOPMY I,
CBSI3BIBAIOIINX U3BECTHBIC (PHU3NUECKHE BETMYUHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBSI3EH.
OcHoBa crieuaNbHON TEOPHH OTHOCUTEIBHOCTH

OOy4aeMblii HAyIUTCS

- JaBaTh ONPENEIICHUs IOHATHI: COObITHE, TOCTYJIAT, UHEPLHAIbHAS CHCTEMA OTYETa, BPEMS,
JUTMHA TeJIa, Macca MOKOsI, HHBAPHAHT, YHEPTHS MOKOS;

- OOBSACHSTH MPOTUBOPEUHS MEXKAY KJIACCHUECKOW MEXaHUKOH U 3JIEKTPOANHAMHUKON MakcBeia
u npuunHel nosisienus CTO;

- hopmynuposars nocrynatel CTO,;

- popmynuposaTh BeIBOAKI U3 nocTyjatoB CTO

OO0y4aeMblii TOIYYUT BO3MOXKHOCTh HAYIUTHCS




- IOHUMATh 1 OOBSACHSTH LIEJIOCTHOCTh (PU3UUECKON TEOPUH, PA3TNYATh TPAHULIBI €€
NPUMEHUMOCTH M MECTO B PSAAY APYIUX QU3UUECKUX TEOPHIL;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUIECKUX JJOKA3aTEIIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHX SIBICHUH M MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHYECKUX BbIBOAOB U IOKA3aTENbCTB,

- BBIIBUTaTh TUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIIOJATAIOIINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB

Ksanrosas pusmnka

CBeTOBBIC KBAHTHI

OOy4aeMblii HAyIUTCS

- JaBaTh ONpPENEICHNs NOHATHI: POTOAEKT, KBAHT, TOK HACHIIIEHHS, 33AePKUBAOLIEE
HanpsoKeHue, paboTa BeIX0Na, KpacHas rpanuna Gotoddpdexra;

- pacrnio3HaBaTh, HaOMoOAaTh siBNieHUE poTorddexTa;

- OMUCHIBaTh OMbIThI CTOJIETOBA,;

- (hopmynupoBarts runote3y Ilnanka o kBaHTax, 3aK0oHbI PpoTOdhdeKTa,;

- aHaJTU3UPOBATH 3aKOHBI PoTO3PdeKTa;

- 3aMUCHIBATH M COCTABIISITh B KOHKPETHBIX CUTYALUSIX YpaBHEHHUE DIHIITEHHA 1151
doTordpdexTa U HAXOAUTH C €r0 OMOIIIBIO HEM3BECTHBIE BEIMYUHBL,

- IPUBOAMTDH MPUMEPHI UCTIONB30BaHUs PoTo3dPekTa;

- OOBSACHSTH CYyTh KOPIYCKYJIIPHO BOJHOBOTO yaJIH3Ma;

- ONHCHIBAThH ONBITHI Jlebenena 1o M3MEPEHUIO JaBJICHHUS CBETA U MOATBEPIKIAOLINX CIOKHOE
CTPOCHHE aTOMa;

- AHAJIM3MPOBATH PabOTY YUEHHBIX MO CO3IAHUIO MOJEIH CTPOSHHS aTOMA, ITOJIyYSHHIO
BBIHYKIEHHOT'O U3Jy4EHUsI, IPUMEHEHUH JIa3€POB B HAyKe, MEIULIMHE, IPOMBILUICHHOCTH, OBITY
OOyuaeMblii OJTyYUT BO3MOKHOCTD HAYYHUTHCSI

- IOHUMATh 1 OOBSCHSTD LIEIOCTHOCTh (PHU3UUECKON TEOPHH, Pa3IndaTh IPAHHLIBI €€
NPUMEHUMOCTH M MECTO B PSAAY APYIUX QUIUUECKHX TEOPHIL;

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SIBICHUH U MPOIIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHYECKUX BbIBOAOB U IOKA3aTEJIbCTB,

- XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIAraIOIIUMHI HAyYHBIMU TTOHATHSIMH:
IPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, NOJIe), IBHKEHNE, CUJIA, SJHEPT U,

- BBIJIBUTaTh FUITIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,;

- CaMOCTOATENBHO TIAHUPOBATH M ITPOBOANTH (PH3HUECKUE SKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI00aIbHbIE MPOOIEMBI, CTOSIIIUE TTEPE]] YEeTOBEYECTBOM: SHEPTETUIECKHUE,
CBIPBEBBIE, HKOJIOTHUECKUE, — M POJIb (PU3HUKH B PELICHUU 3TUX MPOOIIEM,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE U PACUETHBIE (PH3HUUECKUE 3a/1a41 C
BBIOOPOM (PU3HUECKON MOAEINH, UCTIONB3YsI HECKOJIBKO (PH3NYECKIX 3aKOHOB WK (YOPMY I,
CBSI3bIBAIOIIMX U3BECTHBIE PU3MUYECKHE BEHMYMHBI, B KOHTEKCTE MEKIPEIMETHBIX CBSI3Ei;

- OOBSICHATD MPUHLMITBI pAOOTHI U XaPAKTEPUCTUKH M3YYEHHBIX MAIINH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

- OOBSICHAATD YCJIOBUSI MPUMEHEHUs PU3NYeCKUX MOJesel NPy peLieHu: GU3NUECKHX 3a1ad,
HAXOJIUTh aJIeKBATHYIO NPEIJIOKEHHOH 3a1aue (PU3NIECKYI0 MOZIEIb, pa3pewarsb nmpodaemMy Kak
Ha OCHOBE MMEIOIINX Csl 3HAHUM, TaK M MIPU IOMOIIH METOJIOB OLICHKH.

ATtomHas pusuka

OOy4aeMblii HAyIUTCS

- IJaBaTh ONPENEIICHUS OHATHI: aTOMHOE PO, YHEPTETHUECKUH YPOBEHb, YHEPTHsI HOHU3ALUH,
CIIOHTAHHOE U BBIHYKICHHOE U3JIyYeHHE CBETA,

- OMHCHIBaTh ONBITH Pe3epdopaa;

- OMUCBIBATh U CPaBHUBATH MozAenu aroma TomcoHa u Pesepdopna,;

- paccMaTpUBaTh, UCCIIEAOBATh M ONMCHIBATH JINHEHYATBIE CIIEKTPHI,




- (hopMyTUPOBATh KBAHTOBBIE MOCTYJIATHI bopa; OOBSICHATD JINHEHUAThI CIIEKTPBI aTOMa
BOJOPOAA Ha OCHOBE KBAHTOBBIX NOCTYIaToB bopa;

- PaCCUUTHIBATh B KOHKPETHOW CUTYallUX YAaCTOTY U JUTMHY BOJHBI HCITyCKaeMoro (¢OTOHa IpU
nepexoe aToMa U3 OJHOrO CTALlMOHAPHOIO COCTOSIHUSA B IPYroe

OOy4aeMblii OJIYYUT BO3MOXKHOCTh HAYIUTHCS

- IOHUMATh 1 OOBSACHSTH LIEIOCTHOCTh (PU3UUECKON TEOPUH, PA3INYATh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PSIy APYTUX (PU3NUECKHX TEOPUH,

- BJIaJI€Th MPUEMAaMH OCTPOCHHMS TEOPETUUECKUX TOKA3ATEIbCTB, a TAKXKE MPOrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SIBJICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JOKA3aTEINbCTB,

- XapaKTepU30BaTb CUCTEMHYIO CBSI3b MEXAY OCHOBOIOJATAIOIIMMHU HAYYHBIMU NOHATUSIMU:
IPOCTPAHCTBO, BpeMs, MaTepusi (BEIIEeCTBO, NOJIe), IBHKEHNUE, CUJIA, SJHEPT U,

- BBIJIBUTaTh FUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- CaMOCTOATENBHO TNIAHUPOBATD M ITPOBOAUTH (PH3MUECKUE HKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI00aIbHbIE MPOOJIEMBI, CTOSIIINE TTEPE]] YEeJIOBEYECTBOM: SHEPTETUIECKHE,
CBIPBEBBIE, HKOJIOTHUECKUE, — M POJIb (PU3UKH B PELICHUU 3TUX MPOOIIEM,

- pemaTh MPaKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC U pacueTHbIE (PH3UUECKUE 3a1a4H C
BBIOOPOM (PU3HUECKON MOAEINH, UCTIONB3YsI HECKOJIBKO (PU3NIECKUX 3aKOHOB WiH (Gopmy.,
CBSI3BIBAIOIIUX M3BECTHBIC (PU3NUICCKHE BEIMYMHBI, B KOHTEKCTE MEKIIPEAMETHBIX CBS3EH;

- OOBSACHATH MPUHLUIIBI paOOTHI U XapaKTEPUCTHKH H3YYEHHBIX MALINH, TPUOOPOB U
TEXHUYECKUX YCTPONCTB;

- OOBSCHATH YCIIOBHS MPUMEHEHHsI (U3NYECKUX MOAEINEH MpH pereHn: GU3NIeCcKux 3aaad,
HAXOJIUTh aJIeKBATHYIO NPEIJIOKEHHOH 3a1aue (PU3NIECKYI0 MOZIEIb, pa3pelarb nmpodaemMy Kak
HA OCHOBE UMEKLIUXCS 3HAHUM, TaK U MPU TOMOILIH METOAOB OLIEHKU.

Du3uKa aTOMHOIO sApa

OOy4aeMblii HAyIUTCS

- JaBaTh OMPENEIICHUs OHATHI: MACCOBOE YHCIIO, HYKJIOHBL, SAEPHBIE CHIIBL, 1e(EKT Macc,
SHEPrusl CBSA3H, YAEIbHAs SHEPTHsl CBSI3U aTOMHBIX s7I€p, PaAUOAKTUBHOCTb, IEPUON
MoJIypacnana, UCKyCCTBEHHAsl PAAUOAKTUBHOCTD, SIACPHBIE PEAKLIUN, SHEPTeTUYECKUN BBIXON
SIEPHON peakiyy, K03(h(ULIHEHT Pa3MHOKEHUS] HEHTPOHOB, KPUTHYECKAsI MAacCa, PEaKTOPbI-
Pa3MHOKUTENH, TEPMOSIAEPHAS PEAKLUA:

- CpaBHUBATb CBOMCTBA NPOTOHA U HEUTPOHA,

- ONHCBHIBATH MPOTOHHO-HEUTPOHHYIO MOAENb A1Pa,;

- OTIPEEISATh COCTAB SIACP PA3IMYHBIX HJIEMEHTOB C IIOMOIIBIO TaOMUIEl MeHeneesa;
n300pakaTh M YUTATh CXEMbI AaTOMOB,

- BBIUUCIATDH Ae(PEKT Macc, JHEPTHUIO CBS3U U YACIbHYIO SHEPTHIO CBSI3U KOHKPETHBIX aTOMHBIX
sIAEp; AHATIM3UPOBATD CBSA3b YAEJIBHON SHEPTUU CBSI3U C YCTOMYUBOCTBIO ALEP;

- IEPEUYUCIIATh BUJBI PAJUOAKTUBHOIO pacnaja aTOMHBIX sAep;

- CpaBHHMBATh CBOHCTBA ajiba-, OeTa- 1 raMMa-u3IydeHNH; 3aMUChIBATh MPABHJIA CMEIIEHHUS TIPU
PaTMOaKTUBHBIX paclagax; ONPeNesaTh JIEMEHThI, 00Pa3yIOIIHecs B pe3yIbTaTe
PaguOaKTUBHBIX PACHaOB;

- 3aIUCHIBATh, OOBACHATH 3aKOH PAJHOAKTUBHOTO PACclaja, YKa3bIBaTh IPAHHLIBI €TI0
MIPUMEHHUMOCTH, ONPEAEIATh B KOHKPETHBIX CUTYALMsIX YUCJIO HEPACHIaBIINXCS Aep, YUCIIO
pacnaBIINXCS siAep, NEPUOA NoJdypacnana,

- IEPEYHCIISITh M OMUCHIBATH METOIbI HAOMIOACHUS U PETUCTPALINH SJIEMEHTAPHBIX YaCTHLL,

- 3aIIMCBIBATH SIZIEPHbIE PEaKLUH, ONpPeNessITh MPOAYKTHI AEPHBIX peakLui, pacCUUThIBATh
SHEPrUYeCKUN BBIXOJ SIACPHBIX PEaKLUH;

- OOBSACHSTH MPUHLIUIIBI YCTPOUCTBA M PaOOTHI SIIEPHBIX PEAKTOPOB;

- y4aCTBOBATh B OOCYKIEHUH MTPEUMYLIECTB U HEJOCTATKOB SIAEPHON SHEPTETHKU
OO0y4aeMblii TOIYYUT BO3MOXKHOCTh HAYIUTHCS




- IOHUMATh 1 OOBSACHSTH LIEJIOCTHOCTh (PU3UUECKON TEOPUH, PA3TNYATh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PSIy APYTUX HU3NUECKUX TEOPUH,

- BJIQIETh IPUEMAMU TIOCTPOCHUSI TEOPETUUIECKUX JJOKA3aTEIIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHX SIBICHUH M MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHYECKUX BbIBOAOB U IOKA3aTENbCTB,

- XapaKTepH30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIArafOIIUMHU HAyYHBIMU TTOHSATHSIMH:
IPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, NOJIE), IBHKEHNE, CUJIA, SJHEPT U,

- BBIJIBUTaTh FUITIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaMOCTOATENBHO TNIAHUPOBATH U ITPOBOAUTH (PH3HUUECKUE SKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI00aIbHbIE MPOOIEMBI, CTOSIIINE MTEPE]] YeJIOBEYECTBOM: SHEPTETHUIECKHUE,
CBIPBEBBIE, HKOJIOTHIECKUE, — M POJIb (PU3UKH B PELICHUU 3TUX MPOOIIEM,

- pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U pacueTHbIe (PH3MUECKUe 3a1a4H C
BBIOOPOM (PU3HUECKON MOACINH, UCTIONB3YsI HECKOJIBKO (PH3UYECKIX 3aKOHOB WK (OPMY I,
CBSI3BIBAIOIINX M3BECTHBIC (PU3NUECKHE BEIMYUHBI, B KOHTEKCTE MEKIPEAMETHBIX CBS3EH;

- OOBSICHSITH IPUHIIUIIBI pAOOTHI M XapaKTEPUCTHKHU U3Y4EHHBIX MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB;

- OOBSACHATH YCIOBHA MPUMEHEHHsT PU3NYECKUX MOAEIEH MpH peleHnH (PU3NIECKUX 3a1ad,
HAXOJIUTh aJIeKBATHYIO NPEIJIOKEHHOH 3a1aue (PU3NIECKYI0 MOZIEIb, pa3pewarsb nmpodiemMy Kak
Ha OCHOBE UMEIOIINX CSl 3HAHHIH, TaK U IIPU TIOMOLIH METOIOB OLICHKH.

DJIEMEHTAPHbIE YaCTUILIbI

OOy4aeMblii HAyIUTCS

- JaBaTh ONPENEIICHUS OHATHI aHHUTWISALINS, JISNTOHBL, aPOHbI, KBAPK, TIIFOOH;

- IEPEYHCIISITh OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YaCTHL;

- BBIJICTISITH TPYIIITBI 3JIEMEHTAPHBIX YaCTHL;

- IEPEYHCISTh 3aKOHBI COXPAHEHUs], KOTOPBIE BBIOJIHSIOTCS MTPH MPEBPALIECHHSIX YaCTHII,

- ONHCHIBATD MPOLECCH AHHUTWJISIIMN YaCTHII U AHTUYACTHUI] U POXKIACHUS SJIEKTPOH-
MO3UTPOHHBIX Map;

- Ha3bIBaTh U CPABHUBATH BUIbI (PYHIAMEHTAILHBIX B3aHMOICHCTBHIA,

- OTHCHIBATH POJIb YCKOPHUTEJIECH 3JIEMEHTAPHBIX YACTHII,

- Ha3bIBaTb OCHOBHBIE BU/IbI YCKOPHUTEJIECH 3JIEMEHTAPHBIX YaCTHI]

OOy4aeMblii TOJYYUT BO3MOXKHOCTh HAYIUThCS

- IOHAMATh 1 OOBSCHSTH LIEIIOCTHOCTh (PU3UUECKON TEOPUH, PA3TNYaTh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PSIy APYTUX (PU3NUECKHX TEOPUH,

- BJIQIETh IPUEMAMHU TIOCTPOCHUS TEOPETUIECKHUX TOKA3ATEIbCTB, & TAK)KE MPOTrHO3UPOBAHUS
ocobeHHOCTEH MpoTeKaHust PU3MUECKHUX SIBICHUH U MPOLIECCOB HA OCHOBE MOJYYEHHBIX
TEOPETHUYECKUX BbIBOAOB U IOKA3aTEIbCTB,

- XapaKTepU30BaTh CHCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIAraf0IlUMHI HAyYHBIMU TTIOHSATHSIMH:
IPOCTPAHCTBO, BPeMs, MaTepusi (BEIIECTBO, MOJIE), NIBIKEHHE, CUJIA, SHEPTHS,

- BBIIBUTaTh FUITIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOINX (PH3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,

- CaMOCTOATENBHO TNIAHUPOBATH M ITPOBOANUTH (PH3HUECKUE HKCIIEPUMEHTHI,

- XapaKTepU30BaTh rI00aIbHbIE MPOOIEMBI, CTOSIIINE TTEPe]] YeJIOBEYECTBOM: SHEPTETHIECKHUE,
CBIPBEBBIE, HKOJIOTUUECKUE, — M POJIb (PU3HUKH B PELICHUU 3TUX MPOOIIEM,

- pemaTh MPaKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC U pacueTHbIE (PH3UUECKHe 3a1a4H C
BBIOOPOM (PU3HUECKON MOAEINH, UCTIONB3YsI HECKOIBKO (PH3NYECKIX 3aKOHOB WK (OPMY I,
CBSI3BIBAIOIINX M3BECTHBIC (PU3NUECKHE BEJIUIHHBI, B KOHTEKCTE MEKIPEAMETHBIX CBS3EH;

- OOBSICHSITH IPUHIIUIIBI pAOOTHI M XapaKTEPUCTHKU U3YYEHHBIX MAIUH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB;

- OOBSACHATH YCIIOBHA MPUMEHEHHs (PU3NYECKUX MOAEIEH MpH pereHnH (PU3NIECKUX 3a1ad,
HAXOJIUTh aJIEKBATHYIO MPEIJIOKEHHOH 3a/1aue (PU3MUECcKy0 MOJIENb, pa3peiars NpodieMy Kak
Ha OCHOBE MMEIOIINX CSl 3HAHHM, TaK U IPU TIOMOLIH METOJIOB OLICHKH.




Crtpoenue Beenennoit
OOy4aeMblii HAyIUTCS
- 1aBaTh ONPENEIICHUs OHATHI: HeOecHas cepa, SKINNTHKA, HEOECHBIH 3KBATOP, MOJFOC MHPA,
0Ch MHPA, KPyT CKJIOHEHHS, IPSIMOE BOCXOKACHUE, CKJIOHEHHUE, MApalIaKe, Mapcex,
ACTPOHOMMYECKAsI SAMHNLIA, IePUreTnui, adeuii, COTHEYHOE 3aTMEHHE, Ty HHOE 3aTMEHUE,
TUTAHETHI 3¢€MHOH TPYIIIBL, JIAHETHI-THTAHTHI, aCTEPOU], METEOP, METEOpHT, hoTochepa,
CBETHMOCTb, IPOTYyOEpaHeL, Mmyybcap, HEUTPOHHAs 3B€3/1a, MPOTO3BE3/1a, CBEPXHOBAsS 3BE311A,
rajakTHKa, KBa3ap, KpacHOE CMEIeHue, Teopust boabloro B3peiBa, BO3pacT BeeneHHo,
- BBIIENATh OCOOEHHOCTH CUCTEMBI 3eMJISI-JIVHA,
- pacro3HaBaTh, MOJEIUPOBATH JIYHHBIE U COJTHEUHBIC 3aTMEHHS,
- OOBSCHSTH MPHJIUBBI U OTJIUBBI,
- onuchIBaTh cTpoeHne COTHEUHOW CUCTEMBI, IEPEUNCIIATD TUIAHETHI H BUIBI MaJIbIX TEI,
- IEPEYHCISATh TUITHYHBIC TPYIIIBI 3B€3], OCHOBHBIC (PU3NYECKIE XaPaKTEPUCTUKH 3BE3 L,
OTHCHIBATH 3BOJIOLHIO 3BE3/ OT POXKIEHHS 1O CMEPTH,
- Ha3bIBAaTh CaMble SIPKHE 3BE3]Ibl U CO3BE3INUS,
- IEPEYHCISITh BU/IbI TAJIAKTHK;
- BBIIETISITH MUIEUHBIH My Th CPEH OPYTUX rajlakTHK, OnpenensTe MecTb COTHEUHON CHCTEMBI B
HEl,
- IPUBOANTD KPATKOE M3JIOKEHHE TEOPUH BONBIIOro B3phIBa M TEOPUH PACLTUPSIIOLIEHCS
Bcenennoit.
OOy4aeMblii TOJIYYUT BO3MOXKHOCTh HAYIUTHCS
- IOHUMATh 1 OOBSICHSTD LIEJOCTHOCTD (PU3UUECKOIN TEOPHH, PA3INYATh TPAHULIBI €€
NPUMEHUMOCTH U MECTO B PsIy APYTUX (PU3NUECKUX TEOPUH,
- BJIQIETh IPUEMAMHU TIOCTPOCHUSI TEOPETUUIECKUX JJOKA3aTEIbCTB, & TAKXKE MPOTrHO3UPOBAHUS
ocobeHHOoCTeH MpoTeKaHus PU3MUECKUX SBICHUH U MPOLIECCOB HA OCHOBE MOJyYEHHBIX
TEOPETHUYECKUX BbIBOAOB U IOKA3aTENbCTB,
- XapaKTepPU30BaTh CHCTEMHYIO CBSI3b MEXKAY OCHOBOTMOJIArafOIIUMHI HAyYHBIMU TIOHATHSIMH:
IPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, NOJIe), IBHKEHNE, CUJIA, SHEPT U,
- BBIIBUTaTh FUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOIINX (PH3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB,
- OOBSACHATH YCIOBHS MPUMEHEHHs PU3NYECKUX MOAEIEH MpH peleHnH (PU3NIECKUX 3a1ad,
HAXOMIUTh aJIeKBATHYIO NPEIJIOKEHHOH 3a/1aue (PU3NIECKYI0 MOZIEIb, pa3pelarsb mpodaemMy Kak
Ha OCHOBE MMEIOIINX CSl 3HAHHIH, TaK U IIPU TIOMOILIH METOJIOB OLICHKH.

VYuamuecs: 1OKHBI YMETS |
-OIUCBIBATh U OOBSICHATH (PU3NUECKUE SIBIICHUS M CBOMCTBA TEJI. IBIKEHHE HEOCCHBIX TEN U
UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH;, CBOMCTBA ra30B, JKUAKOCTEH U TBEPIBIX TEI,
3JIEKTPOMATHUTHYIO HHAYKIUIO, PACTIPOCTPAHEHHE 3JIEKTPOMArHUTHBIX BOJIH, BOJHOBBIC
CBOWCTBA CBETA, M3JIyUEHUE H MOTJIOIIEHHE CBETa aTOMOM; (HOTO3(PPEKT;,
OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPUH; AeJaTh BEIBOABI HA OCHOBE HKCITEPHUMEHTAIbHBIX
TAHHBIX; IPUBOIUTH MPUMEPHI, TOKA3bIBAIOIINE, YTO: HAOIIOICHUS M SKCIIEPUMEHT SIBJISIFOTCS
OCHOBOM JJIs1 BBIABIKEHHSI THIIOTE3 M TEOPHH, TO3BOJISIOT MPOBEPUTH HCTUHHOCTD
TEOPETHUYECKUX BbIBOAOB; (PU3NYECKAsT TEOPHSI JA€T BO3MOKHOCTh OOBSICHITH H3BECTHBIE
SIBJIEHUSI PUPOJIBI U HAyUHBIE (PAKThI, IPEICKA3BIBAT €11e HEM3BECTHBIE SBJICHMUS,
NPUBOAUTH PUMEPHI PAKTUIECKOTO HCIIONb30BaHNSA (PU3NIECKIX 3HAHUN: 3aKOHOB MEXaHUKH,
TEPMOANHAMUKH H 3JIEKTPOAMHAMUKH B SHEPTETHUKE; PA3JINIHBIX BUIOB 3JIEKTPOMArHUTHBIX
U3JY4EeHUH IS pa3BUTHSI PaIio U TeJIEKOMMYHUKALNUN, KBAHTOBON (PU3UKH B CO3MAHUU
SIACPHOM 3HEPTeTUKH, JIA3€POB,;
BOCIIPUHHMATD M HA OCHOBE TIOJYYEHHBIX 3HAHUN CAMOCTOSITENIbHO OLIEHUBATh MH(OPMALIHIO,
coxepxatryrocs B coodumennsx CMU, MHTepHETe, HAyYHO-TIOMYJIIPHBIX CTATHSX.

Hcnonb3oBarb HpI/IO6peTeHHbIe 3HAHUA U YMCHUSA B HpaKTH‘{eCKOfI JACATCJIIBHOCTH U
HOBCGHHGBHOﬁ JKHU3HH I obecneuenust 0€30MaCHOCTH KUBHCACATCIIBHOCTHU B IMPOLECCE



HCTIOJIB30BAHUS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX AJIEKTPOIPUOOPOB, CPENCTB PAAHO- U
TEJIEKOMMYHUKALIMOHHOM CBSI3M.;

OLICHKH BJIUSIHUS HA OPraHU3M Y€JIOBEKA U APYTHe OPTaHU3MBbI 3arPsI3HEHUs] OKPY KAIoLIen
cpensl,

pPaLMOHANBHOIO MPUPOIONONb30BAHUS U 3aLUTHI OKPYKAOLIENH CPEenbl.

II1. Conepxanue y4eOHOI0 npeamera

(mpakTHYecKasi 4acThb Y4eOHOI0 COAepPKaHusl PeAMeTa YCHIIeHA
MaTepHaAJIbHO-TeXHHYeCcKoii 6a30ii nenrpa «Touka pocTa», HCHIOIB3YEMOI0
JJIS1 peajn3anuy 00pa30BaTeJbHbIX IPOrPaMM B PAMKAX NPENOAABAHUS
Ppuszuxn)

OCHOBBI J1EKTPOANHAMHUKH

DJeMeHTapHbIN 3JIEKTPUUECKU 3apsia. 3aKOH COXPaHEeHMsI SJIEKTPUUECKOTro 3apsia.
DnexkTpudeckoe noise. JnekTpudeckuii Tok. MarHutHoe nose Toka. JABieHue
3JIEKTPOMArHUTHON UHAYKLUNH. B3aMOCBS3b 3I€KTPUYECKOTO U MAarHUTHOTO MOJIEH.
DJEKTPOMArHUTHOE TIOJIE.

DJeKTpoMarHuTHbIE BOJNHBL. BonHOBBIE cBOMiCTBA cBeTa. PasnuuHble BUBI 31€KTPOMArHUTHBIX
U3Jy4eHUHN U UX NpaKTHYeCKUe PUMEHEHHS.

IIpoBeaenue onbITOB 0 UCCIIEIOBAHUIO SIBJIEHUS SJIEKTPOMArHUTHON MHIYKIUH,
3JIEKTPOMArHUTHBIX BOJIH, BOJIHOBBIX CBOMCTB CBETA.

O0bsicHeHHe YCTPOHCTBA M NPUHLMNA AeHCTBHS TEXHHYECKHX 00beKTOB, NPaAKTHYeCKoe
npuMeHeHHe pU3NYECKUX 3HAHUH B MOBCeIHEBHOM KU3HM: TIPU HCIIOJIb30BAHUH MUKPO(OHA,
IUHAMUKa, TpaHcopmaTopa, Tenedona, MarHuTopoHa,

111 6e301acHOro oOpaleHus ¢ JOMAaIHeH 3JeKTPONPOBOAKOMN, OBITOBOH 3JIEKTPO- U
paguoannapatypoi. MaruutHoe nose. Bekrop marautHON HHAYKUUA. [IpuHIMN cynepno3uuun
MAarHUTHBIX NTOJIel. MarHuTHOeE noJie NPOBOJHUKA C TOKOM. /[elicTBHE MarHUTHOTO MOJIs Ha
MIPOBOAHMK C TOKOM U JIBHXKYLIYIOCS 3apsi>keHHYHo yacTuily. Cuna Ammnepa u cuia Jlopenua.
IToTok BekTOpa MarHUTHON MHAYKLMH. SBJlIeHNE 31€KTPOMAarHUTHOM HHAYKIUU. 3aKOH
3JeKTpOMarHuTHON uHAyKuuu. DJIC MHAYKIUY B IBHXKYIIUXCs npoBoaHuKax. Ilpasuno Jlenua.
SBnenune camonHAyKUUU. MHAYKTUBHOCTB. DHEPrusl 3J€KTPOMArHUTHOIO NOJsl. MarHuTHbIe
CBOMCTBA BELIECTBA.

Konebanus n BOJIHbI

Mexanudeckue kojiebaHUs U BOJIHBI. AMITIUTYAA, EPHUO, 4acToTa, (pasa konebaHuil.
IIpeBparuenus SHEPTUU NP KOJEOaHUSIX. Boinyoicoennvie KO1eOanus, pe3oHanc.
ITonepeuHbie U MPOIOIBHBIE BOJIHBL. JHEPrus BOJIHBI. UHTepdepeHuus u audpakius BOJIH.
3BYKOBBIE BOJIHBI.

OnextpomarHutHble konebanus. KonebarenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE
kojiebanus. BeiHYKIeHHBIE 3JIeKTpOMarHuTHbIe kojebanus. Pesonanc. [lepeMeHHBIH TOK.
KoHnpnencaTop u kaTylika B ey nepeMeHHoro Toka. [IponsBoncTso, nepenada u norpedieHne
3JIEKTPUYECKOH SHEPTHH. DJIeMEHTapHast TEOpHs TpaHchopmaropa.

DIeKTpOMarHUTHOE 1oJie. BUxpeBoe 3J1eKTpruuecKoe mosie. IIeKTPOMAarHUTHbIE BOJIHBL
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. JlMama3oHbl 3JeKTPOMArHUTHBIX H3JIyUYE€HHH U UX
NpakTUYeCKOoe MpuMeHeHue. [IpuHIMIBI paANOCBSI3U 1 TEIEBUACHUS.

Onruka. OCHOBBI CHICHHAIBLHOI TEOPUH OTHOCHUTEIBHOCTH

I'eomerpuueckas ontuka. [IpsMonuHeliHoe pacnpocTpaHeHHe CBETa B OTHOPOJHOM cpere.
3aKoHBI OTpakeHUsl U IpesoMiieHus cseTa. [lonHoe BHyTpeHHee oTpaxkeHue. OnTudeckue
npuOOpPHL.

Bomnossie cBoiicTa cBeta. CkopocThb cBeta. UHTepdepenuns ceera. KorepeHTHOCTb.
Hudpaxuus ceeta. [Tonsipusanus ceera. Jucnepcus ceeta. [IpakTrueckoe npuMeHeHHe
SJIEKTPOMArHUTHBIX U3JyueHuid. MHBapHaHTHOCTb MOYJIl CKOPOCTH CBETa B BaKyyMe.
[TpuHIMT OTHOCUTEIPHOCTU DUHIUTEHHA. [I[pocmpancmeo u epevs 6 CReYyUaIbHOU meopu



OMHOCUMENLHOCIIU. DHEP2Us U UMNYIbC c60000HOU Yacmuysl. CBsi3b MACChI U SHEPTUU
CBOOOIHOM YaCTHUIIBI. DHEPTHUS TIOKOSI.

KBanrtoBasi pusuka
[Ipenmer u 3a1a4u KBAHTOBOW (PU3HKH.

Tennosoe n3nyuenne. Pacnpenenenne sHEPruy B CIEKTPe a0COMFOTHO YEPHOTO Tea.
INunoresa M. Ilnanka o kBanTax. @oroaddexr. Onbirer A.I'. Ctonerosa, 3akoHb! GoTodddeKTa.
VYpasaenue A. Diinmreitna 1 Gorodddexra.

@oton. Onsrrel [1.H. Jlebenesa u C.1. Basunosa. I'unoresa JI. ne bpoiins 0 BOMHOBBIX
cBoiicTBax yactull. KopnyckynspHo-BoIHOBOH nyanusm. JlaBieHue ceeTa.
Mopnenu ctpoenust aroma. OOBSICHEHHE JTMHEHYATOrO CIIEKTPa BOAOPOAA HA OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CioHTaHHOE U BBIHYK/I€HHOE U3JIyUeHHE CBETA.

Cocras u crpoenue aroMHoro siapa. M3oronsl. AnepHbie crubl. JleekT Maccel U SHEPTHUS CBSI3U
saapa.

3aKOH paAiOaKTUBHOIO pacnaza. JAnepHble peakiuy, peakuu fejaeHus U cuaTesa. Llennas
peakuus neyneHus saep. AnepHas sHepretrka. TepMOsIepHbIN CUHTES.

DnemMeHTapHble YacTUIlbl. PyHAaMeHTaIbHble B3aUMOAEHCTBUS. Y CKOPUTEIH 3JIEMEHTapHBIX
YaCTHLI.

Crpoenue Beesiennoii

[TpumMeHUMOCTb 3aKOHOB (DU3HKH JJIsl OOBSICHEHUSI TPUPOIBI KOCMHYECKHX OOBEKTOB.
Conneunas cucrema. 3Be31bl M1 ICTOYHUKH X dHeprun. Kimaccudukarmst 3se31. DBOMFOLIUS
Connua u 3Be3x.
Ianaktuka. [{pyrue ranakrukn. IIpocTpaHCcTBEHHO-BpEMEHHBIE MACIITA0BI HAOIOJaeMOI
Bcenennoii. [Ipencrasnenue o6 sBosronnu BeeneHHOI.
Ha0mrogenue u onucanue HeOeCHBIX TeJl.

IIposenenne uccjaeqoBaHuil NPOLECCOB U3yUCHUS U MOTJIOIIECHUS CBETA, SIBJICHUS
dotosddexTa u yeTpoicTB, paboTAOINUX HA €r0 OCHOBE, PAAUOAKTHBHOTO paciaa, padoThl
Ja3epa, A03UMETPOB.

IV. TemaTtndeckoe niaHupOBaHUE

Ne /it Paznensl, Tema KonmudecTBo yacos

1 OCHOBBI SNIEKTPOAMHAMUKH (TTPOJOJKEHUE) 10

2 KoneGanus u BOJIHBI 16

3 Ontuka OCHOBBI CIEHMAIBHON TEOPUHA 16
OTHOCHTEIIbHOCTH

4 KBanToBas usnka 16

5 CTpoeHHE W 3BOJIIOLUS BCEJIEHHOM 7

6 3HaueHue (PU3UKK U PA3BUTUSI MUPA U 2
PAa3BUTHUS TPOM3BOAUTEIBHBIX CHIT 00LIECTBA




[TpomexxyTOUHas arrecTanus

14

Hroro:

68 vacos

V KanenpapHo-TemaTuyeckoe njiaHupoBaHHe

Ne | Nes Jata nposenenus
TEMA KoppexTuposka
TEMe mmaH | dakt
OCHOBBI 3JIEKTPOIMHAMUKH (TTpoaosbkeHue) 10 yacos
1 1 TexHuka 0€30MaCHOCTH B KaOMHETe (DU3HKU.
MarnutHoe noJjie Toka. MHayKims MarHuTHOTO HoJst
2 2 Cuna Amrmepa
3 3 JlelicTBME MarHUTHOTO MOJIST HA ABHXKYLIYEOCSI
3apskeHHYro yacTuly. Cuna Jlopenua
4 4 JI/p Nel «Habnronenue qeficTBUsSI MArHUTHOTO TTOJIST HA
TOK»
5 2 MaruuTtHble CBOMCTBA BelecTsa. Pelnenne 3anau
6 6 DNeKTpOMarHuTHast UHAYKIUs.. MarHUTHBIN OTOK
7 7 IIpaBuno Jlenua. 3akOH 3J1€KTPOMAarHUTHOW MHAYKLIUU
8 8 Jl/p Ne2 «M3yuenue 31eKTPOMAarHUTHON WHIAYKIIAM
9 9 SBnerne camonHAy Kiud. HIYKTHBHOCTH. DHEPTHI MATHUTHOTO
OJIA.
10 10 K/p Nel «OCHOBBI 31ICKTPOIHHAMHKI
KoneGanus u BosHbl 16 yacoB
11 1 CBobOonnble koneOanus. [apMoHudeckue KonedaHust
12 |2 3aryxaromme 1 BeIHYKIeHHbIe Konebanus. Pesonanc
13 3 Jl/p Ne3 «Omnpenenenne yckopeHusi CBOOOTHOTO
NajIeHNsl IPU MOMOIIU MasiTHUKa»
14 |4 CBobopHbIe 3JIEKTPOMArHUTHBIE KOJIEOaHHSI
15 5 I"apmoHMYeCKHe 3JIeKTPOMAarHUTHBIE KOJIeOaHNs B
kojebarenbHOM KOHTYpe. Popmyna Tomcona
16 |6 IlepemenHelii seKTpUUeCcKuid TOK. Pesuctop B uenu
MEPEMEHHOr0 TOKa
17 |7 Pe3oHaHC B 371€KTPUYECKON LIeTH
18 8 I'enepupoBanue 51€KTPUYECKON SHEPTUH.
Tpaucdopmaropsr
12 | B IIponssoncTso, nepenayda U UCMONb30BAHUE
3IEKTPO3HEPTUU
20 10 BonHoBbIe siBneHus. XapaKTepUCTUKHU BOJIHBIL.
3BYKOBBIE BOJIHBI
21 11 WnTepdepennus, nudpakuus 1 morspr3anys




MEXaHHNYECCKUX BOJIH

22 12 DNIeKTPOMarHUTHOE MoJie. DJIeKTPOMarHuTHas BOJHA

23 13 Uzobpeternne pagno A.C. Tlonossm. I[TpuHLIMTIBL
pPaauoCBsI3u

24 14 CBolicTBa 3JIeKTPOMarHUTHBIX BOJH. Pelnenue 3ana4y

25 15 Pacnpoctpanenue paanoBoyH. Paauonokauus. Pazsurue cpeacTs
CBA3H

26 16 K/p Ne2 «KoncOaHus u BOJTHBD)

OnTuka. OCHOBBI CIENUATIBHOW TEOPHH OTHOCUTEJILHOCTH 16 4acoB

27 |1 Cxopocts cBeta. [Ipunnun I'olirenca. 3akoH
OTpPa’KEHUs CBETa

28 |2 3akoH npenomieHus csera. [loaHoe oTpaxkeHnue

29 |3 Jl/p Ne4 «M3mepenue rmokasaTesisi peoMIICHUS
CTEeKJIa»

30 |4 JIunsel. [Toctpoenue n3obpaskeHuil B THH3E

31 5 DopMysa TOHKOU JIMH3BL. Y BETUYEHUE JINH3BI

32 |6 Jl/p NeS «Ompenenenne ONTHUECKOH CHITbI JIMH3BI U
(OKYCHOTO pacCTOSIHUS COOMpArOIEH TNH3bD»

33 |7 Jucniepcust 1 nHTEpEPEeHLIUS CBETa

34 |8 Hudpakuus ceera. [ludpakunonHas pererka

35 9 Jl/p Ne6 «M3mepeHue IIMHBI CBETOBOM BOJIHBD)

36 10 ITonepeunocts cBeTOBBIX BONH. [lomspusanus ceera

37 |11 Jl/p Ne7 «Ouenka nHPOPMALMOHHON EMKOCTH
KOMITaKT AUCKa»

38 12 ITocTynate! Teopun OTHOCUTEIBHOCTH. OCHOBHBIE
CJIeICTBUS U3 MOCTYJIATOB TEOPUHU OTHOCUTEIIBHOCTHU

39 13 DNeMeHTb! PEeNITUBUCTCKON THHAMUKU

40 14 Buasl uzaydenuii. UICTOYHHKH CBETA

41 15 ITxama 37eKTPOMATHUTHBIX BOJIH

42 16 K/p Ne3 «Omrruka. OCHOBHI CIICIHATIBHO T TCOPHH
OTHOCUTCIBHOCTH

KsanroBast puznka 16 qacos

43 1 Dotosddext. Ypasaenue DitHmreiiHa. [Ipumenenne
dorosddekra

44 |2 ®otonbl. KopnyckynsspHO-BOJHOBOH Ayaau3M

45 3 JlaBneHue ceera. XuUMHUYECKOE IEHCTBHE CBETA

46 |4 Crtpoenue atoma. OmbiThl Pesepdopna

47 |5 KBanrtosble nocrynatel bopa. Monens atoma
Bozopoaa no bopy. Jlazepsr

48 |6 JI/p Ne8 «HabroeHue CIUTOIIHOTO U JIMHEHYaTOro

CIIEKTPOB»




49 7 CtpoeHue aTOMHOrO siipa. SnepHbie CHUITBI

50 |8 DHeprus CBsi3u aTOMHBIX siep. Pemenue 3anau

51 9 PannoakTHBHOCTB. 3aKOH PaAMOAKTUBHOIO pacnaja.
Ilepuon nonypacnana

52 10 Mertonbl HAOMIOASHHS U PETUCTPALIUN 3JIEMEHTAPHBIX
YaCTHULl

53 11 HckyccTBeHHas paAuOaKTUBHOCTD. S IepHBIE peaKLUH.

Henenue sinep ypana. A nepHsblil peakTop.

54 12 TepmosinepHble peakuuu. [Ipumenenue saepHon
SHEpPreTUKU. buonornyeckoe AeicTBrE paJHaLyi.

55 13 Tpu sTana B pa3BuTHH HUIUKH JIEMEHTAPHBIX YACTHII.

56 14 OTkppITHE TO3UTPOHA. AHTHYACTHULIBI

57 15 Jlentonbl. Anponsl. Kapku

58 16 K/p Ne4 «KBanToBast puznukay

Crpoenne BeenmeHHol 7 4acoB

59 1 Cucrema 3emust Jlyna

60 |2 dusnueckas NpUpPoOAa MIAHET U MAJIbIX TEJ
ConHeuHol cucTeMbl

61 3 Comnue. OCHOBHBIE XapaKTEPUCTUKH 3BE3]D
62 |4 DBoJOLUSA 3BE3]

63 5 Muneunslii nyTh — Hawma I'anakTuka

64 6 lamaxruku. CrpocHue U 3Bomonns BeeneHroi

65 7 Enunas pu3udeckas KapTHHA MHPa

3HaueHue (pU3nKu JI pa3sBUTHA MHUPA W Pa3BUTHA IPOU3BOANUTCIILHBIX CHUJT O6I].I€CTBa

66 1 dusnyeckast KapTUHA MUPA

67 |2 3HaueHne (PU3NKH AJIs1 PA3BUTHSI MUPA U PA3BUTHS
IIPON3BOIUTEIBHBIX CHJI OOIECTBA

68 1 IIpomexxyTO4Has arrecrauus
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