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COIJEPXKAHUE

OBIIAS XAPAKTEPUCTUKA PABOYEN NPOTPAMMBI YUEBHOI'O MPEJIMETA

CTPYKTYPA U COJAEP)KAHUE PABOYEN ITPOT'PAMMBI YYUEBHOI'O ITPEJIMETA

YCJIOBHUS PEAJIM3AIIMA PABOYEM ITPOI'PAMMBI YYEBHOI'O IIPEJIMETA

KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHHS YYEBHOI'O ITPE/IMETA



1. HOACHUTEJBHAA 3AIIUCKA

1.1. Mecto o6meo0pa3oBatenbHOro npeamera ®u3nka B CTPYKType OCHOBHOH NMpogeccHOHAJBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI:

VYuebublii mpeamer «Pu3nkay SBIsSETCS 005S3aTENbHON YacThio 0011e00pa30BaTEeNIbHOTO IIMKJIA OCHOBHOM
obpazoBarenbHOl Tporpammsbl B cooTBeTcTBHH ¢ PI'OC CIIO 1o cnenuaabHOCTH .

®du3rka Kak Hayka 0 HauOosee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYMAsl B KQUeCTBE YIeOHOTO peaMeTa,
BHOCHUT CYIIECTBEHHBIA BKJIaJ] B CUCTeMYy 3HaHMH 00 okpyxkatomem wupe. Kypc ¢usukn -
CHCTEMOOOPa3yIOLMi ISl €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHbI
Je)KaT B OCHOBE IPOLIECCOB M SIBJICHHWN, M3y4aeMbIX XHMHEH, Ouosiorueit, ¢pusznueckoil reorpadpueii u
acTpoHoMuel. Mcnonb3oBaHue M aKTUBHOE NPUMEHEHHE (PU3MYECKMX 3HAHUN OIpelenseT XapakTep U
pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTUH B cepe IHEPTeTHKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCA, MOTydSHHS
HOBBIX MaTE€pHAJIOB C 3aJlaHHBIMHM CBOMCTBaMHU U Jpyrux. VM3yueHue (u3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE E€CTECTBEHHO-HAYYHOW KAapTHHBI MHpa oOOyJammuxcs, B (HOpMUPOBAHHE YMEHUMH
IPUMEHSATh HayYHBIH METOJI IO3HAHUS NPH BBHIIOJIHEHUU MU Y4EOHBIX MCCIIEJOBAHUM.

1.2. Ilenn ¥ nUIaHUpPYeMbIe pe3yJbTaThl OCBOEHHUSI PeAMeTAa:
1.2.1. Ilequ u 3agaumn:

Cooepocanue npoepammuvl yyebHozo npeomema " Qusuxa" HanpasneHo Ha OocmudiceHue CledyIouux
ueneii:
e  dopMHpOBaHHE UHTEPECA U CTPEMIICHHS O0yJaIONINXCs K HAYTHOMY H3YUEHHUIO IPUPOJIBI, Pa3BUTHE
WX HHTEJUICKTYAIBHBIX U TBOPYECKUX CITOCOOHOCTEH;
e Pa3BuTHe mpejacTaBIeHUI O HAYYHOM METOZC IMO3HAHUS M (DOPMHPOBAHHE HCCIIECIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;
e  ®dopMupOBaHHE HAYYHOT'O MHPOBO33PEHHUS KaK pe3ylbTaTa M3YYeHHs] OCHOB CTPOCHHUS MAaTepUH U
(dyHIaMEHTAILHBIX 3aKOHOB (DU3HKH;
e  ®dopMupoBaHHE YMEHUN OOBSCHSATH SBICHHUS C HCIONb30BaHHEM (U3MUECKUX 3HAHUNA M HAyYHBIX
JI0Ka3aTeNbCTB;
e ®dopMupoBaHHME TPEACTABICHUN O pPONM (U3MKU IS Pa3BUTHS JAPYTUX ECTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJOTHUH.

JlocTmkenue STHX Iieiell oOecriedrBaeTcsi pellieHHeM CIEAYIOIMX 33jad B Ipolecce M3YYeHHs Kypca
(¢u3MKK Ha YpOBHE CpeHEro 00IIero 00pa3oBaHUs:

e [lpuobpereHue cucreMbl 3HaHUH 00 OOIMIMX (PUINYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, AJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3HKY M 3JIEMEHTBI
acTpo(hU3HKH;

e @opmHpOBaHUE YMEHHM NPUMEHATH TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS (PU3UUYECKUX SBICHUMN
B [IPUPOJIE U JJISl IPUHATHUS MPAKTUUECKUX PELICHUH B TOBCEAHEBHOMN KU3HMU;

e (OcBoeHHE CITOCOOOB PEIICHUS PA3TUYHBIX 3a7a4 C SBHO 3aJaHHOW (DU3UYECKOW MOJIETbI0, 3aj1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/laHUE (PU3MUECKOM MOJEIH, COOTBETCTBYIOIIEH YCIOBUAM
3aJauu;



e [Jlonnmanue (U3NYECKUX OCHOB M TPUHIMIIOB JCWCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX IIPOLECCOB, UX BIIMSHUSA HA OKPYXKAIOLLYIO CPELY;

e OspnaseHUe METOJAMH  CaMOCTOSITEJIBPHOTO  IUIAHHUPOBAHMUSA W  TPOBEACHHS  (PU3HUECKUX
HKCHEPUMEHTOB, aHAIM3a U MHTEpIpeTaluy UH(OPMAIMK, ONPEAEICHUs JOCTOBEPHOCTH IOJy4YEHHOIO
pe3yJibTara;

e (Coznanue yclIOBMM I8 pa3BUTUS  YMEHUMH  IPOEKTHO-UCCIEAO0BATENbCKOM, TBOPYECKOM
JESTEIIBHOCTH.

B pezynemame oceoenus npeomema obyuarowuiics 101KeH 3HATh:

* CMBICT MOHATHH: (U3MYecKoe SsBIIEHWE, THIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aMMOJICHCTBUE,
3JICKTPOMArHUTHOE TI0JIe, BOJIHA, (POTOH, aTOM, aTOMHOE S,IPO, HOHU3UPYIOIINE U3ITYICHHS;

* CcMBICIT (DM3MYECKHX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, Chja, UMITYJbC, paboTa, MeXaHWYecKas
SHEpPrusi, BHYTPEHHSsSI SHEprusi, aOCONIOTHAs TeMIepaTypa, CPEAHssl KUHETHUYeCKas HHEpPrusl YacTHI]
BEILIECTBA, KOJMYECTBO TEIUIOTHI, AJIEMEHTAPHBIN JJIEKTPUUECKUH 3apsi;

¢ CMbICJI (1)I/ISI/I‘ICCKI/IX 3aKOHOB KJIACCHYCCKOMU MCXaHUKH, BCCMHUPHOI'0 TATOTCHHA, COXPAHCHUSA DHCPIHUH,
HUMITYJIbCA U SJICKTPUUCCKOTO 3apsijid, TCPMOANHAMUKH, SHGKTpOMaFHHTHOﬁ HWHAYKIHU, q)OTOBq)(I)eKTa;

* BKJIJ] POCCUICKHX M 3apyOEKHBIX YUCHBIX, OKa3aBIINX HAHOOJbINEE BIUSHIE HA pa3BUTHE (PU3HKH;
B pesynomame oceoenus npeomema o6yuarouuiics 10J1KeH yMeTh:

* IPOBOJIUTH HAOJIIO/ICHUS, TUIAHUPOBATh U BBIIOJIHATH SKCIIEPUMEHTHI;

* BBIJIBUIAaTh I'MIIOTE3bI U CTPOUTH MOJEIH;

* IPUMEHATH MOJYUYEHHbIEC 3HAHUS MO (U3MKE I OOBSICHEHHUS Pa3HOOOpa3HbIX (U3UYECKUX SIBICHUN U
CBOMWCTB BEIIECTB;

* IPaKTUYECKHU UCIOIb30BATh (PU3NUECKUE 3HAHUS;
* OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOI MH(pOpMaINH;

¢ HCIIOJIB30BAaTh HpI/I06peT€HHLIC S3HAaHUA U YMCHHA I PCIICHHA NPAKTHYCCKUX 3ajgay HOBCGI[HCBHOﬁ
KHU3HU, o0ecrieueHns: 0€30MacHOCTH COOCTBEHHON KHU3HU, PAIIMOHAIBHOTO MTPUPOIONIOIB30BaHUS U OXPaHbI
OKpY>Karollen Cpeibl;

* ONUCHIBATh U OOBSCHATH (hU3MUECKHE SBICHUS U CBOICTBA Tel (CBOICTBA ra3oB, KUIKOCTEH U TBEPIBIX
TEN), AIEKTPOMArHUTHYIO HWHIYKIIMIO, PaclpOCTPaHEHUE DJICKTPOMArHUTHBIX BOJIH, BOJHOBBIE CBOWCTBA
CBETa, U3JIy4YeHHE U MOTJIOIIEeHNE CBeTa aTOMOM, (hoTod(DPexT;

¢ OTJIMYATh TUIIOTE3bI OT HAYYHBIX TGOpHﬁ;
¢ ACJIaTh BBIBOJABI HA OCHOBE OKCIICPUMCHTAJIbHBIX JaHHBIX]

¢ NpUBOAUTH NPUMCEPHI, IMMOKA3LIBAOIIHUE, YTO Ha6J'IIOIICHI/I$I " SKCIICPUMCHT, ABJIAIOLIHUCCA OCHOBOM JJISL
BBIIBUKCHUSA THIIOTE3 U Teopnﬁ, MO3BOJIAIOT MPOBEPUTH HCTUHHOCTH TCOPETHUYCCKUX BBIBOAOB, 4YTO
(bI/ISI/I‘-ICCKaSI TCOpHUA HACT BO3MOXKHOCTH OOBSICHATh U3BECTHBIC SIBICHMS npupoaAbl U HAYYHBIC q)aKTLI,
MMpEACKA3bIBATh €11€ HEU3BCCTHLIC SAIBJICHUS,

* MPUBOJUTH MPUMEPHl MPAKTUUYECKOIO MCIONb30BaHUs (U3MUECKUX 3HAHWM: 3aKOHOB MEXaHUKH,
TEPMOJAVHAMUKHU U 3JIEKTPOJIUHAMUKHU B JHEPTETHUKE; PA3IIMYHBIX BUIOB 3JIEKTPOMAarHUTHBIX U3JIy4CHUU IS
pa3BUTHA PaIMO U TEIEKOMMYHHUKAIUH, KBAaHTOBOW (PM3UKHU B CO3JIaHUU SIIEPHON SHEPTETHKH, JIa3€pPOB;

¢ BOCIHpHUHUMATL M Ha OCHOBC MOJYUYCHHBIX 3HAaHUU CaMOCTOSTEIILHO OLCHHUBATh I/IH(i)OpMaI_II/IIO,
conepxarrytocs B cooomenussx CMU, UatepueTe, HAy4YHO-TIOMYIISIPHBIX CTaThIX.

* IPUMCHATDH ITOJTYUYCHHBIC 3HAHUA I PCIICHHUA (1)I/I3I/I‘ICCKI/IX 3aJa4,
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* ONpenensiTh XapakTep (u3Myeckoro rmnpouecca mo rpaduky, Tadinuie, QGopmyne; H3MEpATh P
(bU3MUECKUX BETMYHH, NTPECTABIIASA PE3yIbTaThl H3MEPEHHUH C YIETOM UX MOTPEITHOCTEH.

1.2.2. IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOro npeamera B coorsercTeun ¢ PI'OC CI10
u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue npeamMeT uMeeT Npu (GOPMUPOBAHUU U PA3BUTHH OOLIMX KOMIIETCHLIMI:

OK 02. OcyiiecTBisTh MOUCK, aHATIU3 U UHTEPIIpEeTaLno HHpOopMaLuy, HEOOXOIMMOMN AJIs BHITOTHEHHS
3a11a4 mpodecCuoHAIBHON e TeTbHOCTH;

OK 04. PaGoTarh B KOJUIEKTHBE ¥ KOMaH/IE, 3P PEeKTUBHO B3aUMOICHCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTaMHU;

OK 07. CozneiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH Cpeibl, pecypcocoepekeHmto, 3 (HEKTUBHO
JEHCTBOBATh B UPE3BBIYANHBIX CUTYaLUsIX;

OK 09. Vcnons3oBaTh nHGOPMAIIMOHHBIE TEXHOJIOTUU B MPOGECCHOHATBHON AESITETbHOCTH;

B pamkax mnporpammbl ydyeOHOro mpeAaMeTra OO0y4arouuMmucs ocBauBaloTcs Ju4yHOcTHBIE (JIP),
Metarnpeametneie (MP) u mnpeamernsie pesynbTaThl 0a3zoBoro ypoBHs (IIP6) B coorBercTBUU C
tpeboBanusimu OI'OC cpennero o0uiero oopa3oBaHus.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHOro npeamera "dusnka" JOIKHBI OTpaXkaThb TOTOBHOCTh U
CTIOCOOHOCTh OOYYAIOUINXCS PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CUCTEeMON IICHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX YOEXKIECHUN, COOTBETCTBYIOLIUX
TPAJUIIUOHHBIM IICHHOCTSIM POCCHICKOTO OOINECTBA, pAaCHIMPEHUE JKU3HCHHOTO OIbITa M  OIbITa
JEeSTeIbHOCTH B TPOIECCEe peajn3allid OCHOBHBIX HAIPaBICHHI BOCIHUTATENBHON JEATENHHOCTH, B TOM
YHCIIe B YaCTH:

1) rpak1aHCKOTO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTD TPAKAAHCKOHN MO3UIMN 00YJaOMIET0ocs KaK aKTHBHOTO W OTBETCTBEHHOTO YJICHA
pOCCUICKOro O0IIIeCTBa;

MPUHSITHE TPATUITUOHHBIX 00IIEUYETIOBEUSCKUX TYMAHUCTHUECKUX B IEMOKPATHYECKUX IICHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO JESTENLHOCTh B MHTEPECax IPa’kJaHCKOro OOIIECTBa, y4acTBOBAThH B
CaMOYITIpaBJICHHH B 00pa30BaTeIbHON OpraHU3aINH;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAIILHBIMH MHCTUTYTaMH B COOTBETCTBUU C MX (YHKIUSAMU U
Ha3HAYCHHECM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTpUOTHUYECKOT'0 BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOEC OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTIDKEHUSAM DPOCCHHCKHX YYCHBIX B
obnactu (PU3MKHU U TEXHUKE,

3) TyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTH YY€HOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TIOCTPOECHUE YCTOMUUBOTO OYAYIIETO;

4) 5CTETUYECKOT0 BOCIIUTAHMUSL:

ICTETUYECKOE OTHOIIIEHNE K MUPY, BKIIFOYasi SCTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PH3NIECKOM
HayKe;

5) TpyZIOBOTO BOCTIUTAHUS:

WHTEpEC K pa3muuHbiM cdepaMm MpodecCHOHAIBHON AEATeTbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(U3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyried mpodeccuu W pean30BBIBATH
COOCTBEHHBIC KH3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpPa30BaHMUIO U CaMOOOPa30BaHUIO B 00JacTH (DU3HKH HA MPOTSHKCHUH
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BCEM KU3HU;

6) PKOJIOTHYECKOTO BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh 3KOJOTMYECKON KYJIBTYpPbI, OCO3HAHHE TTI00AIBHOTO XapaKTepa IKOJIOTHYECKUX
npo0em;

IJIJAHUPOBAHUE M OCYLIECTBIICHUE JCHUCTBUM B OKPYKAIOLIEH CpEle Ha OCHOBE 3HAHUA LEJEH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacmmpenue ombita IesSTENTFHOCTH SKOJIOTUYECKON HANPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUM
1o Gpu3MKe;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAHME IIEHHOCTH HAay4YHOH JeSTeNIbHOCTH, TOTOBHOCTh B IIpoliecce H3Yy4YeHHs (U3UKHU
OCYIIECTBIISATH MMPOEKTHYIO U UCCIIEIOBATEIbCKYIO JeSITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

115.8.2. B mporecce AOCTUKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTpaMMbl M0 (U3UKE Ui
YPOBHSI CpeJIHEr0 00IIero o0pa3oBaHus y 00YYaIOIIUXCSl COBEPIICHCTBYETCS IMOIIMOHABHBIN MHTEIUICKT,
MIpeIoiararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUSI, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BHJIEThH
HaIpaBIICHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cpephl, ObITH yBEpEHHBIM B cele;

CaMOPETYJIMPOBAHMUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE MPHUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSAM M MPOSBISATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEIl MOTHBAllM{, BKIIOYAIONIEH CTpeMIIeHHE K JOCTHIKEHHIO IEJId U YyCIeXy, ONTHUMH3M,
WHUIUATHBHOCTh, YMEHUE JICHCTBOBATh, HCXOJIS U3 CBOMX BO3MOKHOCTEIH;

SMIATHH, BKIIIOYAIOLIEH CITOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE APYTUX, YYUTHIBATH €r0
MIPU OCYIIECTBIICHUH OOIICHHUS, CTIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIONINX CIOCOOHOCTH BBICTPAMBATH OTHOIIEHHUS C JPYTHUMH IIIOJIbMU,
3a00THTHCS, IPOSBIISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

MertanpeamMeTHble pe3yJabTaThl 0CBOEHHS IPOrpaMMbl CpeHero 001ero 00pa3oBaHus A0IAKHBI
0TpakKaTh:

Osgi1aieHHe YHHUBEPCAJIbHBIMHU MO3HABATEIbHBIMHU A€ CTBUSIMH:

1) Ga3oBbIe JIOTHYECKUE ICHCTBHS:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPEICIIATH TSN e TSIIbHOCTH, 33]1aBaTh MapaMEeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbBIX (PU3UYECKUX SIBICHUAX;

pa3zpabarbiBaTh IUTAH pPEIICHHS MPOOJIEMBI C YYETOM aHaIW3a HWMEIONIMXCS MAaTepPHABHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHTH KOPPEKTHBBI B JIEATCIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB IICNISIM, OIICHHBATH
PUCKU TIOCTIEACTBHIA NESTENbHOCTH,

KOOPJMHHUPOBATH M BBHITIOJIHATH pa00Ty B YCIOBHUSIX PEATbHOTO, BUPTYaTHbHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KKU3HEHHBIX TPOOJIEM.

2) 6a30BBIE UCCIIEOBATENLCKUE JCHCTBHS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUYSBBIMH MTOHATHSIMHI H METOJIaMU (PU3NUICCKON HAYKH;

BJIQJICTh HAaBBIKAMU Y4e€OHO-HMCCIEIOBATENIbCKOW U TMPOEKTHOW IEesATeNbHOCTH B o0nacTu (pU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY ITOMCKY METOJIOB DEIICHHUs 3a1ad (PU3UIECKOTO
COJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BJIQJICTh BUJAMH  JICATEIBPHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHWSA, €ro HWHTEPIPETaInH,
peoOpa3o0BaHUI0 M IPUMEHEHHUIO B PA3IMUHBIX yUEOHBIX CUTYAIUSAX, B TOM YHCJIE TIPU CO3JIaHUU YUEOHBIX
MIPOEKTOB B 00JacT (HU3MKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJU3WpOBATh 3a/lady, BBIIBUTATh TUIOTE3Y €e
pellleHrs, HaXOAWTh AapryMEHThl Ui JOKa3aTelbCTBa CBOUX YTBEP)KICHHH, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU PEIICHUS;



aHAJM3UPOBATh IOJIYYCHHBIE B XOJE PEIIEHUsS 3aJaud pPe3yNbTaThl, KPUTUUYECKHU OLIEHUBATh HUX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (OPMYIMPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEbHON JESTEIHHOCTH, B TOM YHCJIE MIPH
W3y4eHUHn (HU3UKH,

JIaBaTh OLICHKY HOBBIM CHTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUS MO0 PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE UJEH, NIpeIaraTb OpUrMHAIbHbIE OJXOAbI U PELICHHUS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

3) pabota c uHpopMaIUeii:

BJIAJICTh HABBIKAMH IIOJy4e€HUS HHPOpPMaIUU (U3NYECKOTO COACPIKAHUS U3 HMCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh ITOMCK, aHAJIN3, CUCTEMATU3aLUI0 U UHTEpIpPETalMi0 HHPOpMaLUn
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMAIINH;

UCTIOJIB30BaTh CPEACTBA HWH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHMKATUBHBIX U OPraHU3allMOHHBIX 3ajiay ¢ coOIr0/ieHueM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKA O€30MacHOCTH, THTHUEHBI, pPECypcocOEpeKeHHs, TMPaBOBBIX W ATHYECKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEPKAHHMSA B PA3IMYHBIX QopMarax C YYeTOM Ha3zHAuYCHHUS
uHGOpMaLUU U LIEIEeBOI ayIMTOPHH, BEIOUpasi ONTUMAIIbHYIO ()OpMY IPECTABICHUS U BU3yaIU3alUH.

OBsJiajieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) obmeHue:

OCYIIECTBIISITH OOIIEHHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOI NESATEIHHOCTH,

pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallud U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMECTHasl AEATEIbHOCTb!

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEMCTBUM C yue€TOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WieHa KOJIJIEKTUBA;

NPUHUMATh 1M COBMECTHON J1eATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHHMPOBATH JIEHCTBUS 1O €€
JOCTUKEHHIO: COCTABJIATD IUIaH JIEHCTBUH, paclpeaessaTh pojid C yYETOM MHEHHUI y4aCTHUKOB, 00CYXJaTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIAJa M KaXJ0ro y4YyaCTHHMKAa KOMaHAbl B OOMIMH pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UAEH C MO3ULMU HOBU3HBI, OPUTHHATILHOCTH, MPAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPAaTErMUECKOe TIOBEJIEHUE B Pa3JIMYHBIX CHUTyalUsX, HPOSBIATh
TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUITUATUBHBIM.

OBsJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH el CTBHSIMU:

1) camoopranuzanus:

CaMOCTOSITENIbHO OCYHIECTBIISITh MTO3HABATENIbHYIO JEATEIbHOCTh B 00J1aCTH (PU3UKU M aCTPOHOMHUH,
BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATh COOCTBEHHBIE 33]aUH;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH PEIIEHUs PAacueTHhIX M Ka4eCTBEHHBIX 3ajiay, IJIaH BHITIOJHEHUS
MPAKTUYECKOH pabOTHI C yUETOM UMEIOLIUXCSl PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPeIOYTeHUH;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeNIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEIICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HPOPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 00J1aCTH (PU3UKH, TOCTOSHHO MOBBIIIAThH
CBOI 00pa3oBaTeNbHBIN U KYJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBHE
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Pe3yabTaTOB LIETSIM;

BJIaZICTh HABBIKAMHU II03HABATENIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHHA H
MBICIMTEIBHBIX POIECCOB, X PE3YIHTATOB U OCHOBAHUH;

UCIIONIb30BATh MPUEMBI PEQIICKCHH /ISl OLIEHKU CUTYalllH, BEIOOpPA BEPHOTO PEILICHHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEUICHHUS 110 UX CHIKEHUIO;

NPUHUMATh MOTHUBBI M aPT'YMEHTBI IPYTUX IPHU aHAN3E PE3YIIbTaTOB JIESTEIbHOCTH.

3) npunsTHE CE0S U IPYTUX:

NpUHUMATH ce0s1, TOHUMast CBOM HEAOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE IIPABO U MPABO JIPYTUX Ha OLIHOKY.

IIpenmeTHble pe3yjbTaThl OCBOEHHSI NMporpamMmbl no ¢usuke. B mpoumecce u3ydeHusi Kypca
(pu3ukH 00yyaromMiicss HAYYUTCH:

1. JIEMOHCTPHPOBATh Ha MPHUMEpax POk M MECTO (U3UKHA B (POPMHPOBAHUH COBPEMCHHOM HAyYHOH KapTHHBI MHpa, B
Pa3BUTHUU COBPEMEHHOM TEXHHMKU U TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIIOACH;
2. YUUTBHIBATh TPAaHHIbBl NPUMEHEHUS! M3YYEHHBIX (HU3MYECKUX MOJENEH: MaTepHajibHas TOYKa, WHEpLMalbHAs CHCTeMa
oTcueTa, abCOJIOTHO TBEPIOE TeJO, MICATbHBIA ra3, MOJENU CTPOCHHs T'a30B, JKUAKOCTEH M TBEPABIX TeJ, TOUYCUHBIH
JNEKTPUYUECKHUHN 3apsi/t P PElIeHUH PU3MYECKUX 3a/1a4;
3. pacnio3HaBaTh (U3UUECKHE SBICHUs (TIPOLIECCHI) M OOBSCHATH MX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYISPHO-
KAHETHYECKOH TEOPHUH CTPOSHHsI BEIIECTBA M JJICKTPOJMHAMHUKH: pPAaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSIMOIHHEHHOE
IBIDKEHUE, CBOOOTHOE TaJleHWE Tell, NBIKCHHE 10 OKPYKHOCTH, MHEPIWS, B3auMmojeicTeue tei, auddysus, OpoyHOBCKOe
IBIDKEHUE, CTPOCHHE JKHUAKOCTEH W TBEpIBIX TN, M3MEHEHHE o0beMa Tell NIPH HarpeBaHUH (OXJIAXICHHH), TEIUIOBOE
paBHOBecHe, HCIApeHUe, KOHICHCANUs, TUIaBIICHHE, KPUCTAJUIA3AINs, KUIICHHEe, BIAYXHOCTh BO3/IyXa, MOBHIIICHUE TaBICHUS
ras3a IIpH ero HarpeBaHUH B 3aKPHITOM COCYE, CBA3b MEXIY IapaMeTpaMH COCTOSHHS T'a3a B U30IPOIIECCax, dICKTPU3AIHS TEI,
B3aUMOJECICTBUE 3aps/I0B;
4. OIUCHIBATh MEXaHUYECKOE JABHKEHHUE, UCIIONB3Ys (PU3NUeCKUe BEITMYMHBL: KOOPAUHATA, MTyTh, IEPEMEICHUE, CKOPOCTb,
YCKOpEeHHE, Macca Tena, CHJIa, MMITYJIBC Tejla, KMHETHYecKas SHEprus, MOTEHIMalbHas SHEprus, MexXaHudeckas paboTa,
MEXaHUYeCKass MOIIHOCTh;, MpPU OIMCAaHHM MPAaBWIBHO TPAKTOBaTh (U3UUECKHH CMBICH MCIOJIBb3YEMbIX BEJIHMYUH, HX
0003HauEHHUS M eIMHUIIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3NUECKYIO BEJTMYHHY C IPYTUMH BEJTHYMHAMU;
5. OIMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIUIOBBIC SBIICHUS, MCIIONB3YS (PH3HUYECKUE BEIMYHUHBL: JTABIICHHC
rasa, TeMIlepaTypa, CPeHHSS KHHETHYCCKas DHEPTrus XaOTHYECKOTO IBIDKEHUS MOJICKYJ, CPEIHEKBAaIpAaTUYHAS CKOPOCTH
MOJIEKYJI, KOJHYECTBO TEIUIOTHI, BHYTPESHHSS YHEPIUs, paboTa raza, KodQQHIHUCHT MMOJIE3HOTO IEHCTBUS TEIIOBOTO ABUTATEIIS,
MIPY OTMCAHWU MPABUIIEHO TPAKTOBATh (PU3MYCCKHUN CMBICI MUCTIONB3YEMbBIX BEIHYUH, UX 0003HAYCHUS W CIOMHHUIIBI, HAXOIUTh
(hopMyJIBI, CBA3BIBAIOIINE TaHHYIO (U3NIECKYIO BETUUNHY C IPYTHMHU BEITUINHAMI,
6. ONHKCHIBATh M3YYEHHBIE D3JEKTPHUECKHE CBOMCTBAa BEWIECTBA M AJIEKTPUYECKHE SBICHUS (IIPOIECCHI), HCIONB3Ys
(u3ndeckue BEIMYUHBL: JIIEKTPUYECKUH 3apsii, AJIEKTPHYECKOe II0Jie, HaNpsHDKEHHOCTh IOJs, TOTEHIMal, pPa3HOCTh
MOTEHIMAJIOB;, NPU OINUCAHMM IPAaBWIBHO TPAKTOBaTh (PU3MYECKUI CMBICI HCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAuYEHHS U
€MHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JaHHYIO (PHU3NYECKYIO BEIMUYHHY C IPYTHMHU BETHYNHAMY;
7. AQHATTM3UPOBATh (PU3MUECKUE MPOIECCHl M SIBICHHS, MCIONB3Ys (M3UUECKHE 3aKOHBI W NMPHHIUIBI: 3aKOH BCEMHPHOTO
tarotenus, I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHMs] MEXaHUUYECKON IHEPTHH, 3aKOH COXPaHEHHs] UMITYJIbCa, IPUHIIMIT
CYNEPIO3UINN CHJI, IPUHINI PaBHOIIPABUS WHEPIUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KHUHETHYECKYIO TEOPUIO CTPOCHHS
BEILIECTBA, I'a30BBIC 3aKOHBI, CBA3b CpEeIHEH KWHETHUECKOH OSHEPTMH TEIUIOBOIO JBWKEHHS MOJEKYJI C aOCOJIOTHON
TEeMIepaTypoi, MepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHMs 3IEKTPUYECKOro 3apsiaa, 3akoH Kynona, mpu stom
pa3nuyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe BBIPAKEHHE U YCJIOBHS (TpaHHIBI, 00JIacTH)
NPUMEHHMOCTH;
8. OOBSICHATE OCHOBHBIC NPHUHIMITEI JACHCTBHS MAIIWH, MPUOOPOB M TEXHHUYECKUX YCTPOMCTB; pa3iuyuaTh YCIOBHSA HX
0e301acHOTO NCIIOTIH30BAHMUS B IOBCETHEBHOM KU3HHY;
9. BBIMOJIHATh JKCIIEPUMEHTHI 0 HCCIIEOBAaHUIO (DMU3UYECKHX SIBICHUH M TPOIECCOB C HCIIONB30BAaHHUEM MPSIMBIX H
KOCBEHHBIX H3MEpEHWH, Tpu 3ToM (HOpMYIHpOBaTh NpoOsieMy/3afady W THUIOTE3y Y4eOHOro JKCIepHMEHTa, coOuparth
YCTaHOBKY M3 IPEJI0KEHHOTO 000PYI0BaHUS, IPOBOIUTE OMBIT U (POPMYITHPOBATH BHIBOIBI;
10.  ocymecTBIATH HPSIMBIE U KOCBEHHBIE M3MEPEHMs (M3MYECKUX BEIIMYWH, IIPH 3TOM BHIOMPATh ONTHUMAJBHBIA CIIOCOO
U3MEPEHUs U UCIOJIb30BaTh U3BECTHBIE METO/Ibl OLIEHKHU MOTPEIIHOCTEH U3MEpEHUi];
11.  wuccrnenoBaTh 3aBHCUMOCTH MEXIY (GH3MYECKHMH BEJIMYMHAMHU C HCIIOJIb30BAHHEM IPSMBIX HM3MEPEHHH, MPU STOM
KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHOIH 3aBUCHMMOCTH (PM3MUECKUX BEJIMYMH B BHIE TaOmui u

9



rpadMKoB, AeJIaTh BEIBOABI IO PE3yIbTaTaM HCCIIC0BAHUS;

12.  cobmromath mpaBmiia 0€30IaCHOTO TPYAA IPHU MMPOBEACHUH MCCIICAOBAHUN B paMKax y4eOHOIrO 3KCIIEPHMEHTa, Y4eOHO-
WCCIIEIOBATEIbCKOH W MPOCKTHOH JEATENFHOCTH C WCIIONB30BAaHHEM M3MEPHTENBHBIX YCTPOHCTB M JIaDOpaTOPHOTO
00opynoBaHuS;

13.  pemaTh pacueTHBIC 3aJaud C SBHO 3aJaHHOH (pu3muecKol MOJIENbIo, HCHONIB3ys (HU3NIeCKHe 3aKOHBI W MPUHIIHIEL, Ha
OCHOBE aHajM3a YCIOBHA 3aadll BHIOMpATh (U3WIECKYI0 MOZETb, BBIACIATH (H3WYECKHE BEIWYUHBI U (HOPMYIIHI,
HEO0OXONMEBIE JIS €€ PEICHUSs], IPOBOJAUTD PACUEThl U OLIEHUBATH PEAIbHOCTH MTOJIYYEHHOTO 3HAUCHUSI PU3NIECKON BEJTMYHMHBI;
14.  pemaTh KaueCTBEHHbIC 3aJa4H: BBICTPAUBATh JOTMYECKH HEMPOTHBOPEUMBYIO LIETIOYKY PACCYKACHHUN C HCTIOJIb30BaHUEM
M3y4YEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NYECKUX SBIICHUII;

15.  wucronp3oBaTh TpPH pPEHICHHH YYEOHBIX 337a4 COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTHHM JUIS TIOMCKa,
CTPYKTYPHPOBAHUS, HMHTEPIPETAlMU M IPEACTABICHUS Y4YeOHOW W HAayYHO-NOMYJSpHOH HWH(OpMAaLUH, MOIYYCHHOW u3
Pa3IMYHBIX HICTOYHUKOB, KPUTHIECKH aHATM3UPOBATH MOIyIaeMy0 HHPOPMALIHIO;

16.  TmPUBOAWTH MPUMEPHI BKJIAJa POCCHICKHX M 3apyOCIKHBIX YUCHBIX-(OU3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE MIPOIECCOB
OKPY’KaIOIIET0 MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

17.  wcmonmp30BaTh TEOPETHUSCKUE 3HAHUS MO (U3MKE B TMOBCEIHEBHOM XM3HH I oOecrieueHHMs O€30MacHOCTH IIPHU
oOpamieHnn ¢ MprOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, IJII COXPAHEHUS 30POBBS U COONIONICHHUS HOPM KOJIOTHIECKOTO
MOBEJICHUS B OKpYXaIOlLlEen cpeae;

18.  paboraTh B rpymie C BBINOJHEHHUEM pa3JIMUHBIX COIMAIBHBIX POJICH, IUIAHHUPOBATh pabOTy TPYIIBI, palMOHAIBHO
pacnopeacisaTb 00sI3aHHOCTH U IJIaHUPOBATh ACATCIBHOCTL B HECTAHAAPTHBIX CUTYyAlUAX, OLUCHUBATH BKJIAJA KaXJIOro u3
YYaCTHHUKOB I'PYIIIB B PELICHUE PACCMAaTPUBAEMOM MTPOOIIEMBI;

19.  nemoHCTpHpOBaTh Ha IPUMEPAX PoJib U MECTO (HU3MKH B (OPMUPOBAHHH COBPEMEHHOI Hay4YHOW KapTHHBI MHpa, B
Pa3BUTHH COBPEMECHHOW TEXHUKH M TEXHOJIOTHH, B IPAKTHYCCKON AEATEIHHOCTH JIFOJCH, IIEIOCTHOCTh M €IUHCTBO (PH3MUECKON
KapTHHBI MUPA;

20.  yuHWTHIBaTH TPAaHWIBl NPUMEHEHWS M3YyYCHHBIX (DPU3MYCCKUX MOJIENEH: TOYCUHBIA SJCKTPUUCCKUH 3apsn, JTyd CBeETa,
TOYCYHBIA UCTOUHUK CBETA, SIIEPHAS MOIEIH aTOMa, HYKIOHHAsI MOJICNIb aTOMHOTO sIIpa MPH PEIICHUH (PH3HYeCKIX 3a1a4;

21.  pacno3HaBaTh (U3UUECKHE SBICHUS (IIPOIECCH) U OOBACHATh MX HA OCHOBE 3aKOHOB JJICKTPOJMHAMUKA M KBAHTOBOW
(I)I/I3I/IKI/IZ QJICKTpUYCCKasd IMPOBOAUMOCTD, TEIIJIOBOE, CBETOBOC, XUMHUYECCKOE, MArHuTHOC HeﬁCTBHﬂ TOKa, BSaHMOHeﬁCTBHe
MAarduToB, JJICKTpOMAarHuTHass WHIAYKIIUA, ﬂeﬁCTBHe MAarHuTHOro II0Jid Ha MPOBOAHUK C TOKOM H HBH)KymHﬁCﬂ 3apin,
DIIEKTPOMArHUTHbIE KoJieOaHWsT M BOJIHBI, NPSMOJIMHEHHOE paclpoOCTpaHEHHWE CBeTa, OTpaKEHHEe, IPEeJIOMIICHHUE,
uHTepdepeHIrs, TuGPaKIKI U MOJIPHU3ALUI CBETa, TUCIIEPCHs CBeTa, (poTodnekrprueckuii addekt (horoaddekr), cBeToBOC
JIaBJICHUE, BOSHUKHOBEHHE JIMHEIUATOro CIeKTpa aToMa BOJIOpO/ia, €CTECTBEHHAs! M UICKYCCTBEHHAsI PaJIMOaKTUBHOCTb;

22.  ONHMCHIBATH M3YYCHHBIC CBOMCTBA BEIIECTBA (DICKTPHUSCKUE, MATHUTHBIC, ONTHYECKHE, SJICKTPUICCKYIO TPOBOIUMOCTH
Pa3IMYIHBIX CPe.) M SJICKTPOMArHUTHBIC SBICHUS (IIPOIECCH), UCIONB3Ys (PU3NUECKUE BEIUIHHBL: dJCKTPUICSCKUAHN 3apsil, CHia
TOKa, 3NEKTPUIECKOe HAIPSDKCHUE, DIIEKTPHICCKOE COTIPOTUBICHUE, PA3HOCTh TOTEHIIMAIOB, IEKTPOABIDKYIIAst CHIla, paboTa
TOKa, MHIYKIWS MarHUTHOTO MO, cuia Awmmepa, cuina JlopeHIa, WHIYKTHBHOCTh KATYIIKH, SHEPTHA JJEKTPUIECKOTO U
MarHUTHOTO TOJICH, IEPUOI U YacTOTa KOJleOaHUi B KOJIeOaTeIbHOM KOHTYpE, 3apsill U CHJIa TOKa B MPOIECCEe TAPMOHHYECKIX
QJICKTPOMAarHuTHBIX KOJ'IC6aHPII>i, (I)OKyCHoe PaCCTOSAHUEC U ONTHUYCCKasd CUJia JIMH3bI, IPU OIMMUMCAHUHN IPAaBUJIBHO TPAKTOBATH
(bHSI/I‘IeCKI/II\/'I CMBICJT MCIIOJIB3YEMbIX BECJIWYUH, UX 0003HaUYeHNus U CAMHUIBI, YKa3bIBaThb q)OpMyJ'H)I, CBA3BIBAIOIIHC JTaHHYIO
(I)I/I3I/I'-IeCKyIO BCJIMYMHY C APYTUMHU BECIIMYUHAMU,

23 OIMMCBIBATD U3YYCHHBIC KBAHTOBBLIC ABJICHHUA W TMPOUECCHI, HCIIOJIb3Yys (bHSH‘{eCKI/IC BCJIMYUHBI: CKOpPOCTH
OJICKTPOMAriMTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, DOHEPTUA U UMITYJIbC q)OTOHa, nepuoJ nojrypacmnanaa, SHEPTUA CBA3U
aTOMHBIX S€p, NPH ONUCAHMM TPABHIBHO TPAKTOBATh (PU3MYECKHH CMBICI HCIIOJIb3YEMBIX BEIMYHMH, UX O0O3HAYeHUS U
€/IMHMLIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMH BEJIMYNHAMH, BEIYHUCIISATH 3HAUCHHE
(U3MYECKOI BEIIMUNHEI;

24.  aHanu3WpoBaTh (U3MYECKUE MPOLECCHI U SBJICHUS, UCIONB3YsS (PU3MUECKHE 3aKOHBI M MPUHIMUIMBL: 3aK0oH OMa, 3aKOHBI
MOCJIC/IOBATENILHOTO W MapajuIeNIbHOTO COEAMHEHUS IPOBOJHMKOB, 3akoH Jxoyms-JIeHna, 3akoH 3JIEKTPOMarHUTHOM
MHIYKIUH, 3aKOH MNPSMOJIMHEWHOrO pAacIpOCTPaHEHMs] CBETa, 3aKOHBI OTPAXKECHHUSI CBETA, 3aKOHBI IPEJOMJICHHS CBETa,
ypaBHeHHE DWHIITEHHa ANt QoTodPdeKTa, 3aKOH COXPAHEHHUS SHEPTHUH, 3aKOH COXPAHEHHS MUMITYJbCa, 3aKOH COXPAHECHHUS
JNEKTPUYUECKOT0 3apsi/ia, 3aKOH COXPAHEHHUs] MaCCOBOTO YHMCIIa, MOCTYJIAThl bopa, 3aKkoH pajinoakTHBHOTO pacnaja, MpH 3TOM
pa3nuyarh CIOBECHYI (OPMYJIHPOBKY 3aKOHA, €ro MareMaTHYeCKOe BbIpaXEHHE U YCJIOBUS (TpaHMIBl, 0O0JIACTH)
MMPUMEHNUMOCTH,

25.  ompeneisTh HalpaBJICHUE BEKTOpPA MHIYKIUK MarHUTHOTO I0JIsl IPOBO/IHUKA C TOKOM, CHJIBI AMIiepa U cwiibl JlopeHna;
26.  CTpOUTD U ONHUCHIBATH H300paskeHUE, CO3JaBaeMOe INIOCKUM 3€pKaJloM, TOHKOW JIMH301;

27.  BBINOJHATH 3KCHEPUMEHTHI 0 HCCIEIOBAaHHIO (DU3MUECKUX SIBICHHH M IPOLIECCOB C HCIOJB30BAHUEM MPSMBIX U
KOCBEHHBIX HM3MEPEHHH: HpU 3TOM (OpPMYIHpOBaTh IpolieMy/3afady M THIOTE3y y4eOHOTro SKCIepUMEHTa, coOuparb
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YCTaHOBKY M3 IPEJIOKEHHOTI0 000pYyA0BaHNUS, IPOBOAUTD OIIBIT U JOPMYIHPOBATH BHIBOIBI;

28.  OCyWIECTBIATH HPSIMBIE M KOCBEHHBIC M3MEPEHHs (U3MYECKUX BEJIMYUH, IIPU ITOM BBHIOMpATh ONTHMAJBHBIN CIIOCOO
M3MEPEHHUS U UCIIOIb30BATh U3BECTHBIE METOBI OLICHKH MOTPEIIHOCTEH H3MEPEHUIA;

29.  HcclenoBaTh 3aBUCUMOCTH (DM3HYECKHX BEJIMYHMH C HCIIONB30BaHHEM HPSMBIX W3MEPEHHMIL: IPU STOM KOHCTPYHPOBAThH
YCTaHOBKY, (DMKCHPOBATH PE3YJIbTATHl MMOJTYYSHHOH 3aBUCHMOCTH (DPU3MUYESCKUX BEIMYMH B BHAE TAaOIHI U rpaduKoB, IenaTh
BBIBOJIBI 110 pe3yJbTaTaM HUCCIICIOBAHUS;

30.  coOmomaTh npaBuia 0E30IaCHOTO TPYyJa MPU MPOBEICHUN HMCCIIEOBaHUN B paMKax y4eOHOTO AKCIIEPUMEHTa, Y4eOHO-
UCCIIEJIOBATENbCKOW M TIPOEKTHOM JEATeNIbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1abOpaTOpPHOTO
000pyI0BaHUS;

31.  pemarh pacuyeTHbIEC 33j1a4d C SBHO 3aJaHHOW (pU3MYECKOW MOAEIbIO, UCHOJIb3Ys (PU3NUECKHe 3aKOHBI 1 NPUHLUIIBI, Ha
OCHOBE aHajM3a YCIOBUS 3a7add BbIOMpaTh (U3MYECKYI0 MOJENb, BBIACIATh (DU3NUECKHE BEIMYMHBI U (OpMYIBI,
HEe0oOXOAMMBIE JUTS €€ PeLICHH s, IPOBOJHUTH PACUETHl M OLICHUBATh PEaIbHOCTD MOTyYSHHOTO 3HaYeHUS (PU3HUECCKOM BEJIMNYHMHB;
32.  pemaTh KadyecTBEHHBIC 3aJa4M: BEICTPAHBATh JIOTHYSCKU HEIIPOTHBOPEUUBYIO LETIOUKY PACCYKACHUH C HCIIOIb30BaHHEM
M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M pU3NUECKUX SIBJICHHH;

33.  HCmoONB30BaTh INPH pELICHHH YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTMH JUIi IOHCKA,
CTPYKTYpPUPOBAHHS, HHTEPIPETAUMN M NPEICTaBICHHs y4eOHOH M HAayYHO-NIOMYJISAPHOM WH(OpMAaIlMU, NONTy4eHHOH W3
Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKHU aHAIIM3UPOBATh I0JIy4aeMyto HH)OPMALHIO;

34.  OOBSCHATH NMPHUHIMIIBI ISHCTBHS MAIlIWH, TPHOOPOB U TEXHHMYECKUX YCTPOWCTB, pa3iHyarh YCJIOBHUS MX 0€30MacHOro
UCIIOJIb30BaHMs B TOBCEIHEBHOM )KU3HH;

35.  NpUBOAMTH MPUMEPHI BKJIAa POCCUHCKUX M 3apyOeKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE TIPOLIECCOB
OKpY’KalOIIEro MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

36.  HCIIONB30BAaTh TEOPETHYECKHE 3HAHUS 10 (U3UKE B IOBCCAHEBHOW JKU3HM Uil OOECIeueHWs Oe30IaCHOCTH IPH
oOpanieHHu ¢ MpuOOpaMu ¥ TEXHUYECKUMHU YCTPOHCTBAMH, JUII COXPAHCHUS 3J0POBbS U COOJIIONCHUS HOPM IKOJOIHYECKOTO
HOBEICHHS B OKpY)KaroLlel cpexe;

37.  paboTaTh B TpyIIC C BBIIOJHECHHEM Pa3IHMYHBIX COLMAJBHBIX POJICH, IUIAHUPOBATh PAbOTy TPYIIBI, PALMOHAIBHO
pacmpeneniTe OO0sM3aHHOCTH W IUIaHHPOBATh ACATEIFHOCTh B HECTAHAAPTHBIX CHTYAlMsAX, OLCHUBATH BKIAJ KAXIOTO U3
YYaCTHHKOB I'PYIIIbI B PELICHUE PACCMATPUBAEMON MTPOOIIEMBI.

JIMYHOCTHBIE Pe3y1bTaThl peajJM3allii NPOrpaMMbl BOCIMTAHUS JIP
(1ecKpUNITOPHI)

1. I'pa:xknaHckoe BocIUTAHUE

ChopMHpOBaHHOCTB TPAXKIAHCKOH TO3UIIMK 00yJaroNIerocsi Kak akTHBHOTO H JIP 1.1
OTBETCTBEHHOTO WIEHAa POCCUICKOT0 00IIeCTBa.

Oco3HaHue CBOMX KOHCTUTYLIMOHHBIX NIPaB U 00s13aHHOCTEH, yBa)KEHHE 3aKOHA U JIP 1.2
MIPaBOTIOPSIKA.
IIpunsarue TPaIUIMOHHBIX HAI[MOHAJIBHBIX, OOIIEYEIOBEUECKUX TYMAHUCTHYECKUX JIP 1.3

Y JI€MOKPATHYECKUX [IEHHOCTEH.

['0TOBHOCTH IPOTUBOCTOSITH UACOJIOTHH SKCTPEMI3MA, HAIIMOHAIH3Ma, KCeHO(hoOuH, JIP 1.4
JUCKPUMHUHALIMU [0 COUUABHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJBHBIM PHU3HAKAM.

I'OTOBHOCTH BECTH COBMECTHYIO IEATEIHHOCTh B MHTEPECAX TPaXKTaHCKOTO 0OIIEeCTBa, JIP 1.5
Y4acTBOBATh B CAMOYIIPABJICHUU B MPO(HECCHOHAIBFHON 00pa30BaTEIbHON OPraHU3aIIH U
JIETCKO-FOHOIIIECKUX OpTraHU3alHusiX.

YMeHnue B3auMoIeCTBOBATh C COLIMATbHBIMU HHCTUTYTaMU B COOTBETCTBHH C UX JIP 1.6
(GyHKIIUAMY U HA3HAUYCHUEM.

I'0TOBHOCTB K TyMaHUTapHOU U BOJIOHTEPCKOH €ATEIbHOCTH. JIP 1.7

2. HanHOTl/l‘IECKOC BOCIIMTAHHUE

ChopMUpOBaHHOCTH POCCHICKOI IpaXkTaHCKOW MICHTHIHOCTH, TATPHOTH3MA, YBAXKCHUS K JP 2.1
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH iepe PoanHOM, ropaocTH 3a CBOH Kpai, CBOIO
Poauny, CBOH SI3BIK U KYJIBTYPY, IPOIILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO HApOo1a
Poccun.
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LleHHOCTHOE OTHOIIEHNE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY W IPUPOTHOMY
HaCJIeIMI0, MaMsATHUKAM, TpaAuLuiIM HapoJoB Poccuu, noctmwxenusm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX U TPYIE.

JIP 2.2

Wpneitnas yO0exI€HHOCTb, TOTOBHOCTb K CIIy>KeHHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTh JIP 2.3
3a ero cyas0y.
3. lyXOBHO-HPABCTBEHHOE BOCIINTAHUE
Oco3HaHne TyXOBHBIX IEHHOCTEH POCCHUICKOTO HApoaa JIP 3.1
ChopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEJICHUS JIP 3.2
CrnocoOHOCTh OIIEHMBATH CUTYALMIO U IPHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha JIP 3.3
MOpPaJIbHO-HPABCTBECHHBIE HOPMBI U IIEHHOCTH
Oco3HaHue JTUYHOTO BKJIa[a B MOCTPOCHHUE YCTOWIMBOTO OYAYIIETO JIP 3.4
OTBETCTBEHHOE OTHOIICHHUE K CBOMM POJUTEINSAM U (WIIH) APYTUM WICHAM CEMbH, CO3IaHHIO JIP 3.5
CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEH
CEMEHHON KU3HU B COOTBETCTBUU € TPAULUAMU HapoaoB Poccuu
4. JcTeTHYecKOe BOCIINTAHUE
OcTeTHyecKoe OTHOIIEHUE K MUPY, BKIIIOYAst 3CTETHUKY ObITa, HAYIHOTO M TEXHUYECKOTO JIP 4.1
TBOPYECTBA, CIIOPTA, TPY/a U OOIIECTBEHHBIX OTHOLICHU
CriocoOHOCTh BOCIIPHHUMATH Pa3JINuHbIC BU/IBI UCKYCCTBA, TPAAUIIMU U TBOPYECTBO CBOETO JIP 4.2
U IpYTHX HApOJAOB, OIYLIaTh YMOIHOHAIBEHOE
BO3JEICTBUE UCKYCCTBA
Y06eXIeHHOCTh B 3HAYMMOCTH IJIsl TMIHOCTH U OOILIIECTBA OTEYECTBEHHOTO U MUPOBOTO JIP 4.3
HCKYCCTBA, STHUYECKHUX KYJIBTYPHBIX TPAIUIIMHA U HAPOJAHOTO TBOPUECTBA
T'0TOBHOCTB K CaMOBBIPaKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE NPOSIBIISTH JIP 4.4
KadyecTBa TBOPUECKOU IMYHOCTH
5. ®u3nyeckoe BOCHUTAHHE
ChopMHPOBaHHOCTB 30POBOTO U 6E30MacCHOr0 00pa3a )KU3HHU, OTBETCTBEHHOTO OTHOIICHHS JIP 5.1
K CBOEMY 3JI0POBBIO
[TotpebHOCTH B HU3MUECKOM COBEPLICHCTBOBAHHH, 3aHATHAX CIOPTUBHOO30POBHTEILHOM JIP 5.2
JIESITETIBHOCTBIO
AKTHBHOE HENPUSATHE BPEIHBIX IPUBBIUEK M MHBIX (JOPM ITPUUNHEHUS Bpeaa GU3NIECKOMY JIP 5.3
U TICHXWYECKOMY 3/I0OPOBBIO
6. TpyaoBoe BocUTaHue
T'oToBHOCTB K TPYIY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE. JIP 6.1
I'oTOBHOCTB K aKTHBHOM J€ATEIBHOCTU TEXHOIOTMYECKON U COLMAIbHON HANIPABIEHHOCTH, JIP 6.2
CIOCOOHOCTH MHUIIMHPOBATH, INTAHUPOBATh M CAMOCTOSTENILHO BBINOJIHSTEH TaKyIO
JIESITETIBHOCTD.
Wurepec k paznuyHbiM cdepam npodecCHOHATBHON IeSITENbHOCTH, YMEHHE COBEPIIATH JIP 6.3
OCO3HAHHBIH BBIOOD Oyymieil mpodeccuy U peann3oBbIBaTh COOCTBEHHbIE KU3HECHHBIC
TUTaHBI.
['oTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JIP 6.4

KU3HU.

7. IK0JIOTHUECKOE BOCIIUTAHHE
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OKOHOMHMYCCKUX MPOLUECCOB HAa COCTOSIHUC HpI/IpOﬂHOﬁ n COIII/IEU'ILHOﬁ Cpeabl, OCO3HAHUEC

CthopMupOBaHHOCTH KOJOTHYECKON KYIBTYpPbI, TIOHUMAHHUE BIUSHUS COIIMATIBHO- JP 7.1

ri100aabHOTO XapakTepa 3KOJIOTMICCKUX Hp06ﬂeM.

IInanupoBanue U OCYLIECTBICHUE ACUCTBUNA B OKPYXKAIOLIEH Cpeie Ha OCHOBE 3HAHUA Lielled JIP 7.2

yCTOfI‘IPIBOI‘O Pa3BUTHA YCTIOBCUCCTBA.

AKTHBHOE HENpUATHE ACHCTBUN, TPUHOCSIIUX Bpe] OKpYKaroIlel cpee. JP 7.3

YMeHue NporHO3UPOBaTh HEOIArONPUSATHBIE IKOJIOTHUECKUE TTOCIEACTBUSL JIP 7.4
NpeANpPUHUMAEMbIX JEHCTBUM, IPEAOTBPAILATE UX.

Pacmmpenne onbiTa 1esTEIbHOCTH HKOJIOTHUECKOW HAPaBIEHHOCTH. JIP 7.5

8. lleHHOCTH HAYYHOI'0 NO3HAHMSA

ChopMUPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHUS JIP 8.1
HAYKH U OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HA IUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO

OCO3HaHUIO CBOCTO MECTA B NOJUKYJIBTYPHOM MHUPC.

CoBEpIICHCTBOBaHNE SI3bIKOBOH M YUTATENBCKON KYIbTYPHI KaK CPEACTBA B3aUMOACHCTBHUS JIP 8.2

MCXKAY JIIOABMU U IO3HAHUA MHUpPaA.

Oco3HaHue IIEHHOCTH HAY4YHOH NIeATETbHOCTH, TOTOBHOCTD OCYIIECTBIIATH MPOEKTHYIO U JIP 8.3

HCCICA0BATCIIbCKYIO ACATCIIBHOCTh MHANBUAYAJIbHO U B I'PYIIIC.

1.3. [lepevyeHb TeM HHAUBUAYAJIbHBIX IPOCKTOB

OO0 IN DN W~

NDNRNNRNNRE B == —m
A ONPFPOOONNN PR WN—O

25.

. 3yuenne paboThI 2IEKTPOMArHUTHOTO pelie.

. I3ydyenue paboThI 31€KTpOABUTATEIICH.

. I3ydyeHue CeHCOPHOro aHTUCETITHKA.

. I3yuenne paboThl OBITOBOTO XOJIOIMIBHUKA.

. UccnenoBanme nmpoOaeMbl B IEPCIEKTHB MCIIOJIb30BAaHMS HCTOYHUKOB CBETA.

. TeryoBble ABUraTeNy U OXpaHa OKPYXKaroIe cpeibl.

. DBOJIIOIHS JIEKTPOMOOMIICH.

. I3yueHne TeXHUYEeCKUX BO3MOKHOCTEH pOOOTH3NPOBAHHBIX MOKAPHBIX KOMILIEKCOB.
. I3yuenne pu3nIeckux OCHOB JaTYHKOB 33 IbIMIEHHOCTH.

. PazpaboTtka Mozenu poboTa-pa3Be1umka Jyis OCyIECTBIEHHUs paboT MO CIIACEHHUIO JII0/IeH Ha MoXKape.
. buonornueckoe aeicTBre paguanyy.

. I3yuenue paguanioHHOTro )oHa B 3/1aHUM YU€OHOT'O 3aBE/IEHUS U €€ OKPECTHOCTSX.

. UcTopus co3nanus saepHoit 00MOBbI.

. UcTropus siAEpHBIX UCCIIEJOBAHUN U COBETCKUM aTOMHBIHN IIPOEKT.

. HpaBCcTBEHHBIN aCIEKT HAYYHBIX OTKPBITHIA.

. IIpuMeHeHne paarOaKTUBHBIX U30TOIIOB.

. SlnepHast sHeprus: 370 Win 01aro?

. Barnsan Ha 3peHue ¢ Touku 3peHus HU3NKH.

. Bmusinue atmocdepsl Ha pacipocTpaHeHue 3JIeKTPOMAarHUTHBIX BOJTHY.

. BnusiHue MarHUTHBIX Oyph Ha 3/I0pPOBbE YETIOBEKA.

. 'eomarunTHas sHeprus.

. 3a1MTa TPaHCTIOPTHBIX CPEJICTB OT aTMOC(HEPHOTO IIEKTPUIECTBA.

. UzrotoBnenue 6aTapen TepMonap U U3MepeHrue TeMrepaTyphl.

W3rorosneHue caMoAeIbHBIX TPUOOPOB [T AEMOHCTPALIUH JIEHCTBHSI MATHUTHOTO TIOJISI HA TIPOBOAHUK

C TOKOM.

26
27
28
29

. [TpuHIMI paboTH THE303IEKTPUIESCKON 3aXKUTATIKH.

. U3roToBieHne 1 UCIBITAaHWE MOJENH TEJIECKOIIA.

. I3ydeHnue npuHIUNa paboThl JIIOMHHECIIEHTHOW JTAMIIOYKH.
. Onpenenenne KIIJI comneynoit 6atapewu.
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30.Mcnonp30BaHre UHTEPHETA JUISI TOMCKA N300payKeHHI KOCMHUYECKUX 0OBEKTOB M MH(POPMAIIUU O HUX.
31. M3y4yeHue 371eKTPOMarHuTHBIX MOJIeH OBITOBBIX TPHOOPOB.

32. ApXUTEKTypa MOCTOB.

33. [IpoekT «1IyMON30IAIIMOHHBIC IIUTHD)

34. TIpoekT "YMHBII J0M".

35. IIpoekT " MeTteoponornyeckasi CTaHmus".

36. MarHuTHbIE MOJIS, X U3MEPEHHSI U BO3/ICHCTBHE Ha KUBBIE OPTaHU3MBI.

37. Ucnonp30BaHueE MOISPU3AIMOHHOTO METO/1a JIJISl OIICHKH HANPSHKEHUS, COCTOSHUS JIETalleH 1
3JIEMEHTOB KOHCTPYKIIUH.

38. UccrenoBanue 3aBHCUMOCTH H3MEHEHUS KOA(QUIMEHTA IIOBEPXHOCTHOTO HATSKCHHS KHUJIKOCTU OT
pa3nu4HbIX (PaKTOPOB.

39. UccnenoBanue kojieOaHU MPYKUHHOTO MasTHUKA. [{udpoBas perucrpanus u 00padoTKa JaHHBIX.
40. UccnenoBanue kocMmoca. OpOUTH KOCMHUYECKUX aMIapaToB.

41. VccnenoBanue 1000BOrO CONPOTHBIICHHS, CO3/IaBAEMOT0 BO3IyXOM IIPH CBOOOIHOM Ta/ICHUH TEIL.
42. ViccnienoBanue CBOICTB CHeTa.

43. VccnenoBanue CerHETOICKTPUIECKUX CIIOCOOHOCTEH MaTepHaoB.

44, UccnenoBaHue COMPOTUBIICHUS TEJa YEIOBEKa.

45. UccnenoBanue 3¢ dekra Jlomiepa B USMEHEHUH CKOPOCTH.

46. VicTopust OTKPBITHS 3aKOHOB JJTHHAMUKH Ha OCHOBE aCTPOHOMHUYECKUX HAOIIOICHUN.

47. MoOwIbHBIN TeaehOH C TOYKU 3PCHUS PUZUKH.

48. Hayka Ha cTpake 37J0pOBbs. BimsHue ynbTpa3ByKa Ha OpraHU3M YeJIOBEKa U yIbTPa3BYKOBas
JIMAarHOCTHKA.

49. OcMoTHYECKas IJICKTPOCTAHITHSI.

50. [lepenarounbie MEXaHU3MBI U KX BHUJIBI.

51. Crpykrypa Bcenennoii. Ee pacmupenue. PenukroBoe uzinydeHue.

52. AnpTepHATUBHBIC BUJIBI SHEPTHH.

53. Bona 3HakoMasi ¥ He3HAKOMasl.

54. Uictopust pa3BUTHUS AIEKTPUIECKOTO OCBEIICHUSI.

55. OT mapoBo3a /10 1noe3/1a Ha "MarHUTHOM moymke".

56. Ot mapoxo/ia 1o aTOMOX0/1a.

57. O1ieHKa KOTMYECTBa BHE3EMHBIX IIUBHIIM3ALMN U BEPOSTHOCTH JJIsl YEIOBEUECTBA BCTYNUTh C HUIMH B
KOHTAKT.

58. TlonynmpoBOAHUKY: UX MPOLLIOE U OyTyIIee.

59. TIpoekT opraHu3amuy CBS3H, TPAHCIIOPTA U YJHEProoOeceueHHs TyHHBIX 0a3.

60. AcTepouHast ONACHOCTb.

61. Vicropust KOCMUYECKOTO cKadaHpa.

62. VcTopus pa3BUTHS KOCMOHABTHUKH.

63. Komonwusarus Mapca u ero TeppadopMUpOBaHHE.

64. ACTpOHOMHYECKOE OTIpe/ieieHne reorpaduyeckoi MUPOTHI C MOMOIIBIO TPOCTEHIITNX
MPUCTIOCOOTICHHH.

65. BHe3eMHbIe IMBUIU3AIINH - IPOOIEMBI TTOUCKA.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0beM Kypca ¥ BUBI Y4eOHOH padoThl

Bup yuedHoii paboTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl THCHUILINHBI 148

OcCHOBHOE coJiep:KaHue 140

B TOM YHUCIIE!

TEOpeTUIeCcKoe 00yIeHUe 110
MPAKTHUYECKHUE 3aHATUS 30
IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE COJIeP:KAHME 0
BT. Y.:
TEOpETUYECKOE 00yUeHHE 0
MPAKTUYECKHUE 3aHATHSI 0
Koncyabranus 2
IIpoMe:kyTOUHasi aTTecTALlUs 2 ceMecTpP JIK3aMeH 6
UTOIro 148
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2.2. TemaTnuyeckuii IUVIaH U coiep:KaHue y4eOHOro npeamera «PuU3uKa»

HaumeHnoBanue Conep:xkaHue yueOHOr0 MaTepUuasia, 1adopaTopHbie, MPAKTHYECKHE 3aAHATHS H Oobem B | Kozbl 06mux komMnerenumii,
pa3/iesioB M TeM KOHTPOJIbHbIE PadoThI yacax JITTHOCTHBIX, METalpEAMETHLIX,
NpEeAMETHBIX Pe3yjIbTaTOB,
¢GopMHpPOBaAHNIO KOTOPBIX
CIOCOOCTBYET JIEMEHT
nporpaMmsbl (yKazaHbl B pa3jeJie
1.2)
BBenenne 4
®Du3nka 1 MeToAbI Copaepxanue yuyeOHOro MmaTepuasa; 2 OK 04,0K 09
HAYYHOI'0 MO3HAHUS .
y Ousuka — (QyHIaMEeHTaNbHAs HayKa O pupojae. EcTecTBeHHOHAYUHBIA METO JIP 07, JIP 08, JIP 09.
MO3HAHMS, €T0 BO3MOKHOCTH M TPAHULIBI MPUMEHUMOCTU. JKCIIEPUMEHT U TEOPHS B MP 03, MP 05
nporiecce Mo3HaHuUs MPUPOIbl. MoaenrpoBanre GU3NIECKUX SBICHHHA U MPOLIECCOB. [1P O1. 1P 06
Pounb skcnieprMenTa u TeOpHuH B mpoliecce mo3HaHus npupoasl. Gusnueckas ’
BenurHa. Ou3nyeckre 3aKoHbI. [ paHUIBl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB
u Tteopuil. IlpuHnun coorBercTBus. [loHATHE O QU3HUECKON KapTHUHE MHPA.
[TorpemnocTr u3MepeHui PU3MIECKUX BEINIHH.
3HavyeHue pU3UKU Npu ocBoeHuu crenuansHocty CIIO0.
JlabopaTopHble 3aHSTHUS:
JlaGopaTtopHnast pabota Nel "Ornpezenenne morpenHoCTy IPU U3MEPEHUN 2
BEJTUYMHBI".
Pa3nean 1 Mexanuka 18
Tema 1.1 Copaepxxanue ydyeOHOro MaTepuasa; 4 OK 02, OK 04, OK 09,
OcHoBBI Mexannueckoe IBUKEHHUE U ero BuAbl. MarepuaiibHas Touka. OTHOCUTENBHOCTh JIP 05, JIP 07, JIP 08, JIP 09
KHHEMaTHKH MEXAaHUUYECKOTo BMKeHusA. Cuctema orcuera. [IpuHnun orHocurenbHOCTH [ anuies. MIT 02, MP 03, MP 05, MP 06,

CnocoOs1 onucanus nuxenus. Tpaektopus. [1yTe. [lepememenne. PaBHomepHoe
npsAMOJIMHEIHOE JBHKeHHE. CKOpocTh. MIrHOBEHHAst U CpEHSAS CKOPOCTH.
VYcekopenue. [IpaMonrHeiHOE IBUKEHHE € IIOCTOSIHHBIM YCKOPEHUEM. JIBHKEHUE C
MOCTOSIHHBIM YCKOPEHUEM CBOOOIHOTO MajieHusl. PaBHOMEpHOE IBUKEHHE TOUKH 110
OKPY’>KHOCTH, YIJIOBast CKOPOCTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

MP 07, MP 09

ITP 01, TIP 02, ITP 03, TIP 04,
TP 05, TIP 06, ITP 07, ITP 09,
IIP 10




Tema 1.2

OCHOBBI TUHAMUKH

Conep:xxaHue yueOHOro MaTepuaJa:

OcHoBHas 3aaaua quHaMuku. Cuna. Macca. 3akonbsl Mmexanuku Hetotona. Cuiibl B
npupoje. Cuia TSHKECTH U CUjla BCeMUPHOTO TATOTEHHUS. 3aKOH BCEMUPHOTO
taroteHus. [lepBas kocMuyeckast CKOpocTh. J[BHKEHHUE MIAHET U MAJIBIX TEJ
Conneunoii cucteMbl. Bec. HeBecomocTh. Cuiibl ynpyroctu. Cuiibl TpEHHUS.

JlaGopaTopHble 3aHATHS: 2

Jlaboparophuast pabota Ne2 " OmnpeeneHue mIOTHOCTH BEIIECTBA METOIOM

TUIPOCTaTUYECKOTO B3BEIIMBAHUS"
Tema 1.3 Conep:xaHnue yueOHOro MaTepuaJa: 4
3aKkoHbI WNmnynsc Tena. IMmynbe cuibl. 3aKOH COXpaHeHUs UMITylIbca. PeakTuBHOE
COXpaHeHHs B nBIKeHue. Mexanndeckasi paboTa 1 MOITHOCTh. KnHeTHueckas 1 moTeHIaabHast
MeXaHHuKe SHeprusl. 3aKOH COXPaHEHHUs MOJIHON MexaHN4ecKol sHepruu. Pabora cuibl TsbkecTH

U cuibl ynpyroctu. KoncepBaTtuBHbIe cuitbl. [I[ppuMeHeHne 3aKOHOB COXpaHEHUSI.

Hcnonp30BaHne 3aKOHOB MEXAHUKU J1 00BICHEHUS JABMKEHUSI HEOECHBIX TEJN U IS

Pa3BUTHS KOCMHYECKUX MCCIIETOBAHMA, TPAHHUIIBI TPUMEHUMOCTH KJIACCHYECKON

MEXaHUKH.

IIpakTH4eckue 3aHATHA: 2

Pemenue 3amau ¢ mpodeccroHanbHON HATPaBICHHOCTHIO.

Kourpoasnas padora Nel no pasgeny "Mexanuka' 2
Camocmosmenvhas Pewenue 3a0au 10
paboma

Pa3nea 2. Moaekynsipaasi pu3nka 1 TepMOIHHAMHUKA 24

Tema 2.1 Copepxxanue ydyeOHOro MmaTepuasa; 6 OK 02, OK 04, OK 07, OK 09
OcHoOBBI OcCHOBHBIE TIOJI0KEHUSI MOJIEKYISIPHO-KMHETHUECKON Teopun. Pasmepsl u macca JIP 05, JIP 07, JIP 08, JIP 09
MOJIEKYJISIPHO - MOJIEKYJ 1 aTOMOB. bpoyHOBckoe nBmkeHne. CHITbI M SHEPTHS MEKMOJICKYIISIPHOTO MIT 01, MIT 02, MP 03, MP 05
KHHETHYeCKOH B3auMoJieiicTBus. CTpoeHne ra3000pas3HbIX, JKUAKUX M TBEpIbIX Tel. MneanbHblii
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Teopun

ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHn
ra3zoB. Temmeparypa u ee uaMepeHnue. TepMoilnHaMUIecKas IIKaia TEMIEPATYPBI.
AOCoIOTHBIN HyIb Temneparypsl. Temneparypa 3Be31. CKOPOCTH JIBHXKECHUS
MOJIEKYJI U UX U3MEpEHUE. Y paBHEHUE COCTOSHUS HI€alIbHOTO ra3a. M3ompoueccs! n
ux rpa¢uku. ["a3oBbie 3aKoHBI. MoJsipHas ra30Bast MOCTOSIHHAS

.JIaﬁopaTopHLIe 3aHATHUA:

JlaGopaTtopHas padota Ne3 "OnbiTHas mpoBepka 3akoHa boits-Mapuorra"

IIpakTnyeckne 3aHATHSA:

Pemenue 3amau ¢ npodeccrnoHaIbHON HANPaBICHHOCTBIO.

Tema 2.2 OcHOBBI
TEPMOIMHAMUKH

Conep:xanue yueOHOro MaTepuaJa:

BHyTpenHsis sHeprus cucteMbl. BHYTpeHHsIs SHeprus uaeansHoro raza. Pabora u
TEIUIOTa KakK (POPMBI TIepeaur YJHEPTHH. TeIIOeMKOCTb. Y AelIbHAS TETUIOEMKOCTD.
KonnyecTBo TemmoTel. YpaBHeHHe TerioBoro 6ananca. [lepBoe Hauano
TepMOJAMHAMUKH. ATMabaTHBIN mporecc. Bropoe Havano TepMOIMHAMUKHY.
[Tpunnun gefictBus TerioBor MamuHbl. Temnossie npuratenu. KIIJ[ remiooro
nBuratens. XoJoAuIbHbIe MaIMHbL. OXpaHa MpUpO/IbL.

HpaKanecm[e 3aHATHUA:

Pemenue 3amau ¢ mpodeccroHanbHON HATPaBICHHOCTHIO.

Tema 2.3
ArperatHsie
COCTOSIHUSA
BeLeCTBA U
(hazosbie nepexoanl

Conep:xaHnue yueOHOro MaTepuaJa:

Hcnapenue u konaeHcamus. HacolmeHHbIN nap u ero cBoicTBa. AGCONIOTHAS U
OTHOCHUTEJIbHAs BJIaXKHOCTb Bo3ayXa. [Ipubopsl 1uist onpeenenns BIaXHOCTH
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTB TEMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.
Kpurnueckoe coctosiHue BemecTBa. XapakKTEPUCTHKA KUIAKOTO COCTOSHUS
BeniecTBa. [10BEpXHOCTHBIN CII0M KUAKOCTH. DHEPrUsl HOBEPXHOCTHOTIO CIIOS.
brxanii nopsinok. [loBepxHocTHOE HaTskeHne. CmadnBaHue. SIBIIeHNs HA TpaHUIE
KUAKOCTHU ¢ TBEPABIM TenoM. KanuuisipHsie siBIeHNs. XapaKTEPUCTUKA TBEPAOTO
coctosiHus BemlecTBa. Kpucraminueckue u amopgHsbie Tena. YIpyrue cBoicTsa
TBepAbIX Tel. 3akoH ['yka. MexaHnuueckue cBoiicTBa TBepabIX Te. [Inactuueckas
(ocrarounast) nedopmartus. TenmoBoe pacIIMPEHUE TBEPABIX TE U JKUIKOCTEH.
KoadduineHTs! TMHEHHOr0 U 00bEMHOTO paclIMpeHust. YUET pacIIupeHus B

MP 06, MP 07, MP 08, MP 09.

ITP 01, ITP 02, ITP 03,ITP 04,
ITP 05, IIP 06, ITP 07, IIP 08,
I1P 09, IIP 10

18




TexHuKe. [InaBienue. yaenbHas temiora miasineHus. Kpucrammsanus.
[TpakTHyeckoe NpUMEHEHUE B TOBCEJHEBHOM KU3HU (PU3MUECKUX 3HAHUH O
CBOMCTBAX I'a30B, )KUIKOCTEH U TBEPBIX TEJ.

KonTpouabHnas paGora Ne 2 no pazneay "MoJiekyJasipHas QU3HKa H 2
TepMOAMHAMHKA"
CamocmosmenvHas IIpaxmuueckoe npumenenue 8 NOBCEOHEBHOU JHCUSHU PU3ULECKUX 3HAHULL O 10
paboma CBOLICMBAX 2a308, HCUOKOCmel U meepovlx mei. XonoounvHele mawunvl. Oxpana
npupoowl. Pewienue 3adau.
Paznen 3. DaekTpoanHaMuka 44
Tema 3.1 Conep:xanue yueOHOro MaTepuaJa: 6 OK 02, OK 04, OK 09
DJleKTpHYecKoe N .
Houe P DneKTpruYecKue 3apsaabl. DJIeMEHTApHBIN JIEKTPUUECKHM 3aps/l. 3aKOH COXpaHEHUs JIP 07, JIP 08, JIP 09
3apsna. 3akoH Kynona. Dnekrpuueckoe nosie. HanpspkeHHOCTb 3J1€KTPUYECKOTO MIT 02, MP 03, MP 05, MP 06,
nosist. [IpuHuun cynepno3unuu nosei. [IpoBoIHUKYN B 3IEKTPUYECKOM IOJIE. MP 07, MP 09
MAJIEKTPUKHU B JIEKTPUYECKOM IoJie. PaboTa cuil 3JIeKTpOCTaTHYECKOTO OIS,
A P P poct TIP 01, TIP 02, TTP 03,TIP 04,
[Torenuuan. PazHocts moreHnanoB. CBsi3b MEXy HAMPSHKEHHOCTHIO U Pa3HOCTHIO IIP 05. TIP 06. TIP 07. TIP 0%
MOTEHIUAJIOB. DIEKTPOEMKOCTh. Enunuiibl snekrpoemkoct. KoHaeHcarops. TP 09. TIP 10 ’ ’
CoennHeHNE KOHJIEHCATOPOB B OaTapero. DHEprusl 3apsKEHHOT0 KOHIEH caTopa.
DHeprus 3eKTpuyeckoro nosis. [IpumeHenre KOHIEHCATOPOB.
IIpakTHyeckue 3aHATHA: 2
Pemenue 3aau ¢ npodeccruoHanbHOM HapPaBIEHHOCTHIO
JlabopaTopHble 3aHATHSA: 2
JIaboparopHas pabota Ned "OmnpeneneHnue 3MeKTPUIECKONR EMKOCTH
KOHJIEHCATOpOB"
Tema 3.2 Copepxxanue yueOHOro MaTepuasa; 4
3aKkoHbI YcnoBust, He00X0AUMBIE JJI1 BOSHUKHOBEHHS U TOJIEPKAHUS HJIEKTPHUECKOTO TOKA.

MOCTOAHHOI'O TOKA

Cuna TOoKa ¥ IIIOTHOCTh TOKA. 3aKkoH OMa i1 yJacTKa [enu. DIEKTPUIEeCKOe
CONPOTHUBIIEHUE. 3aBUCUMOCTD 3JIEKTPUUECKOTO CONIPOTUBIEHHS IPOBOJHUKOB OT
Temneparypbl. TemneparypHblii K03)PHUIIMEHT COPOTHUBIEHUS.
CBepxnpoBoAUMOCTh. PaboTa 1 MOIITHOCTH MOCTOSTHHOTO TOKA. TeroBoe aelicTBre
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ToKa. 3akoH J[xoynst — Jlenna. DieKTpoABMIKYILAs CHJIa MCTOYHUKA TOKa. 3aKOH
Owma 1 nonHo# nenu. Dnekrpuyeckue nenu. [lociaenoparenbHoe U napanienbHOe
COEMHEHUS MPOBOAHUKOB. 3aKkoHbl Kupxroda st yzna. CoennHeHHE UCTOYHUKOB
JIEKTPUUECKON SHEPIrUu B OaTapero.

JlaGopaTopHble 3aHATHSA:
JlabopaTtopHnas pabota Ne5 "Onpeznenenue yaenabHOT0 COMPOTUBICHUS IPOBOJHUKA"

Jlab6opaTtopnast padota Ne6 "Onpenenennie 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHHKA TOKa"

JlaGopaTtopnast pabota No7 " M3yueHnune 3aKOHOB MOCIEA0BATEIILHOTO U
NapajuIeIbHOTO COCMHEHUS TIPOBOJHUKOB"

IIpakTH4yeckue 3aHATHS:

Pemenue 3a1a4 ¢ npodeccnoHanbHON HAIPABICHHOCTHIO

KonTposbHnas padora Ne3 no teme ""3aKoHbI IOCTOAHHOIO TOKa'"

Tema 3.3
DJIeKTPUYECKUH TOK
B Pa3JIMYHbIX

Conep:xanue yueOHOro MaTepuaJa:

DNEKTPUYECKUH TOK B METAJUIAX, B DJIEKTPOJIUTAX, Fa3ax, B BakyyMe . [Imazma.
DNEeKTPUUECKUN TOK B OIYNpoBOAHUKAX. COOCTBEHHAs U MPUMECHAs

cpenax .
MPOBOAMMOCTH. DIIEKTPOHHO-ABIPOYHBIN nepexoa. [Ipumenenue
MOJIYIPOBOIHUKOB. [107yIIpoBOJHUKOBBIE TPHUOOPHI.

Tema 3.4 Conep:xxanue yueOHOro MarepuaJa:

MarbuuTHoOe 1moJjie

BekTop MHIYKIIMA MarHUTHOT O noJi. HanpskeHHOCT MarHUTHOTO 1oJs. JlelicTBue
MarHUTHOTO TOJI Ha MPSMOJIMHEMHBINA MPOBOJIHUK C TOKOM. B3anMopeicteue
TokoB. Cuna Amnepa. [Ipumenenue cuiel Amnepa. MarauTHbli noTok. Pabota o
IIEPEMEIICHUIO ITPOBOIHAKA C TOKOM B MarHUTHOM IToJie. [{eficTBHe MarHuTHOTO
noJis Ha ABKyuics 3apsaa. Cuna Jlopenua. [lpumenenue cunel Jlopenna.
Onpenenenne yaeabpHOro 3apsaaa. MarHuTHeIe CBOMCTBA BellecTBa. MarauTHast
npoHunaemMocts. CoslHeYHast aKTUBHOCTD U €€ BIMsHUE Ha 3eMito. MarHuTHbIE

Oypu.
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Conep:xxaHue yueOHOro MaTepuaJa:

Bekrop nHayknuyu MarHuTHOro nostst. HanpsskeHHOCTs MarHuTHOTO noJis. Jlencreue
MarHMTHOTO T10J1S1 Ha MPSIMOJIMHENHBINA IPOBOJHUK ¢ TOKOM. B3aumoneiicreue
TokoB. Cuia Ammnepa. [Ipumenenne cuiiel Amnepa. MaruuTHbIi noTok. Pabora no
IIEPEMELICHHIO TIPOBOJHUKA C TOKOM B MarHUTHOM 10Jj1€. JleficTBe MarHUTHOTO
noJist Ha JIBroKyIuiics 3apsia. Cuna Jlopenna. [lpumenenue cuiibl Jlopenna.
Onpenenenue yneiapbHOro 3apsiaa. MarouTHble CBOKWCTBA BenlecTBa. MarnuTHas
npoHunaemMoctb. CoslHeYHast aKTUBHOCTD U €€ BIIMSHUE Ha 3eMit0. MarHuTHbIE

Oypu.

HpaKaneCRue 3aHATHA:

Pemenue 3a1a4 ¢ npodeccnoHanbHON HAIPABICHHOCTHIO

Tema 3.5
DJIeKTPOMarHuTHasi
HHIYKIUS

Conep:xaHnue yueOHOro MaTepuaJa:

MarauTHbIi OTOK. SIBIeHUE ANIEKTpOMarHuTHOM MHIyKuu. [Ipasuo JleHna.
3aKOH AJIEeKTpOMarHuTHOM HHAYKIMU. Buxpesoe anektpuyeckoe nose. 31C

WHAYKIUU B JIBUKYIINXCS TPOBOJAHMUKAX. SIBIeHUE caMOMHAYKIUU. THAYKTUBHOCTD.
DHeprusi MarHuTHOTO TOJIsl TOKA. B3auMOCBSI3b JIEKTPUUECKUX U MATHUTHBIX MOJICH.

SJIGKTpOMaFHI/ITHOC I10JIC.

HpaKanecm[e 3aHATHUA:

Pemenue 3anau ¢ npodeccrnoHanbHON HaNPaBICHHOCTHIO

KonTposbnas padora Ne4 «MarautHoe noJie. JJ1eKTPOMATHUTHAS UHAYKIH S

CamocmosmenvHas
paboma

Dnexmpuyeckutl mox 6 3NeKmpoaumax, 2asax, é eaxyyme . Ilnazma. IHpunyun
0eticmeust SNeKmMpoOSUSAMeIis, INEKMPOUIMepUmeIbHblx npubopos. Ipunyun
Oeticmeust Macc-cnekmpozpagha, yckopumeneu 3apsaxicennvix yacmuy. Poib
MASHUMHO20 NOJISL 3eMAU 8 HCUZHU PACMEHUTL, HCUBOMHDIX, Yel06EKA.
Pewenue 3aoau.

20

Paznen 4. Kosie0anus 1 BOJHBI

16

Tema 4.1
MexaHn4yeckKHue
KO0JIe0aHUSA U BOJHBI

Conep:kaHue y4eGHOro MaTepuaJia;

KonebarenbHoe nmwxkenue. ['apmonndeckne koiebanus. CBOOOTHbIE MEXaHUUYECKUE
koneOanus. [IpeBpaienne sHeprun npu KojaedareabHoM ABrKeHnH. CBOOOTHBIC

OK 02, OK 04, OK 09
JIP 07, JIP 09
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3aryxarolye MexaHnueckue kojeOanus. Marematnueckuit MasTHUK. [IpyXKMHHBIN
MasTHUK. BbIHyX1leHHbIe MexaHndeckue Kosebanus. Pesonanc. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0
IIPUMEHEHNE

Tema 4.2
DJIeKTPOMArHUTHbIE
KO0JIe0aHUsA M BOJHBI

Conep:kanue y4eOHOIro MaTepuaJa:

CBobopHbIe reKTpoMaruuTHeIe kojebanus. [IpeBpamienue sHepruu B
kosebaTesnbHOM KoHType. Popmyna ToMmcona. 3aryxaromiue 31eKTpOMarHuTHbIE
Kosnebanus. ['eHepaTop He3aTyXaoNINX AIEKTPOMATHUTHBIX KOJICOAHHH.
BreinyxieHHbIC AyIeKTprudeckue konedanus. [lepemennsiii Tok. I'eHepaTop
IIEPEMEHHOT0 TOKAa. EMKOCTHOE ¥ MHyKTUBHOE CONPOTHUBIIEHUS IEPEMEHHOTO TOKA.
AKTUBHOE conpoTuBieHue. 3akoH Oma 115 3IeKTPUUECKON LN NEPEMEHHOTO
Toka. PaboTa 1 MOITHOCTH MTEPEMEHHOT0 TOKA. Pe30HAHC B AJIEKTPHUECKON LIETIH.
Tpanchopmaropsl. Toku Beicokoi yacToThl. [lonydyenue, nepenava u
pacnpeneseHre AIeKTPOIHEPTUU. DIEKTPOMArHUTHOE 110JI€ KaK 0COObIN BU
MaTepuu. JJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Bu6patop I'epia. OTKpbITHIN KoNebaTenbHbI KOHTYp. M300peTenne paguo A.C.
[TonoBeM. [Tonsarue o paguoceszu. [Ipunuun paguocsszu. [Ipumenenne
AJIEKTPOMAarHUTHBIX BOJIH.

HpaKanecm[e 3aHATHUA:

Pemrenue 3agad ¢ HpOCI)CCCHOHaHLHOﬁ HaIpaBJICHHOCTBIO

KonTpoubsnas padora NeS no pasneny "Kose6anus n BoHb1"

CamocmosmenvHas
paboma

38yKosbie 6oHbl. Ybmpassyk u e2o npumererue. I enepamop He3amyxarouux
anekmpomacHumusix koneoanuil. Toxu evicokou wacmomul. Ilonyuenue, nepedaua u
pacnpedenenue 21ekmposanepeuu. Mzoopemenue paouo A. C. Ilonosvim.

Pewenue 3a0au.

10

MP 03, MP 05, MP 06, MP 07

ITP 02, ITP 03, ITP 07, ITP 08,
I1P 09, IIP 10

Pa3gen 5. OnTuka

18

Tema 5.1

I'eomeTpuueckast
ONTHKA

Conep:kaHue y4eGHOro MaTepuaJia;

Toueunslit nCTOYHUK cBeTa. CKOPOCTh paCIPOCTPAHEHHUs CBETA. 3AKOHBI OTPAKEHUS
U nipenomiieHus ceeta. ConHeuHsle U TyHHbIE 3aTMeHus. [IpuHnun [roiiresca.
[Tontnoe otpaxenwue. JIunzel. [loctpoenne nzobpaxenus B muH3ax. opMyia TOHKOU

OK 02, OK 04, OK 09
JIP 07, JIP 09
MP 03, MP 05, MP 06, MP 07,
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JIMH3LL. YBeJINYEeHUE JIUH3BL. TeleCKOIIbI.

MP 08, MP 09.

I[IpakTuyeckne 3aHATHSA: 2 [1P 02, ITP 04, TIP 06, IIP 07,
ITP 10
Pemenue 3anau ¢ mpodeccnoHanbHOM HAIPaBIEHHOCTHIO
JlabopaTopHble 3aHATHSA: 2
JlaboparopHnas padota Ne 8 "Onpenenenue nokasaTesis IpeaoOMIICHUS CTEKIA"
Tema 5.2 Copaepxxanue ydyeOHOro MaTepuaJa; 4
BosHoBbIe cBoiicTBa | VIHTepdepenuus ceta. KorepeHTHOCTh cBEeTOBBIX Jydel. IHTepdepeHnns B TOHKUX
cBeTa wienkax. Konbua Hetotona. Mcnonb3oBanue naTepdepeHIINN B HAyKE U TEXHUKE.
Hudpakuus ceera. udpakuunonnas pemerka. [lonspuzamus cseta. [lonspouas.
Hucnepcus ceeta. Bunbl unydyennid. Bunsl cnektpoB. CrieKTpbl HCITyCKaHUS.
CrnexTtpsl nornomieHusi. CrnekrpaibHbli aHanu3. CeKTpalbHbIe KIIACChl 3BE3.
VYnerpaduoneroBoe uznyuenne. MadpakpacHoe uzinydenue. PeHTreHoBCKHE JTydn.
Nx npupona u ceoricTa. llIkana 3J1eKTpOMarHUTHBIX U3JIYYEHUN
IIpakTH4eckne 3aHATHA: 2
Pemenue 3anau ¢ mpodeccnoHanbHOM HAIIPaBIEHHOCTHIO
JlabopaTopHble 3aHSITHUS: 2
JlabopaTtopHnas pabota Ne9 OmnpeneneHue AIUHBI CBETOBOM BOJHBI C TOMOIIBIO
TUGPaAKIIUOHHON PEIIeTKH.
Tema 5.3 Conep:xxanue yueOHOro MaTepuaJa: 2
CneunanbHast
TeopHs JIBrKeHHE cO CKOPOCTBIO cBeTa. [IocTynarsl TEOpUH OTHOCUTENBHOCTH U CIIEICTBUS
13 HUX. IHBapHaHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe. DHEPTHUsl OKOS.
OTHOCHTEJIbHOCTH . o
CBs13b MacChl ¥ SHEPTUH CBOOOTHON YaCTHIIBI. DIIEMEHTHI PEISITUBUCTCKOMN
JTUHAMUKH.
Pa3nen 6. KBantoBas pusuka 10
Tema 6.1 Conep:xkaHue yueOHOro MaTepuaJa; 2 OK 01, OK 02, OK 04, OK 05

KBanroBas onTuka

KBanroBas runoresa [Inanka. KopnyckynspHo-BoHOBOM qyanu3M. GOTOHBI.
JlaBnenue cera. Xumuueckoe neictaue ceeta. @ororddexr. YpaBHeHne

JIP 07, JIP 08, JIP 09
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OunmreitHa i porodddexra. BHemnmit poTosnexkrpuueckuii 3ppexT.
Bryrpennuii poroaddekr. [Ipumenenne Gorordpdexra.

IIpakTnyeckne 3aHATHSA:

Pemenue 3a1a4 ¢ npodeccnoHanbHON HAIPAaBICHHOCTHIO

Tema 6.2

duzuka aTomMa u
aTOMHOIO siipa

Conep:xanue yueOHOro MaTepuaJa:

Pa3Butue B3rJI10B Ha CTPOEHHUE BellecTBa. Moenu CTpoeHus: aTOMHOTO sI/Ipa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoaa. AnepHas Mozaesb aroma. OnbIThI
2.Pesepdopna. Monens atroma Bomoposa o H.bopy. KBantosie nmoctynater bopa.
Jlazepsl. PannoakTMBHOCT. 3aKOH paMOaKTUBHOTO pacnaaa. PannoakTuBHbIe
npespatienus. CriocoObl HAOMIOACHUS U PETUCTPALIUU 3aPSHKEHHBIX YaCTHII.
Crpoenue atomHoro sijipa. Jlegekt Macchbl, SHEprus CBSI3U U yCTOMYMBOCTH aTOMHBIX
anep. SlnepHsle peakuuu. SnepHas sHEPreTuKa. DHEPreTUUECKUN BBIXO SAEPHBIX
peakuuii. IckyccTBeHHas! paiMOAKTUBHOCTD. Jlenenue Tsokenbix saep. Llennas
s/lepHas peakuus. YIpasisieMas LeMHas peakius. S1epHblil peakTop.
TepmosinepHblil cuHTe3. DHEprus 3Be3. [lomyuenne paagnoakTUBHBIX U30TOINOB U UX
npuMeHeHue. buonornyeckoe neicTBUE paMOAKTUBHBIX U3JIYyYEHUI.

MII 01, MIT 02, MP 03, MP 05,
MP 06, MP 09.

I1P 02, ITP 04, ITP 05, IIP 07,
ITP 08, ITP 09, ITP 10

Camocmosmenvnaa | Keanmosvie cenepamopui. Cnocobvi Hab1100eHus u pecucmpayu 3apsaiceHHbLx
paboma yacmuy. Ilonyuenue paouoaxmusHuix U30monoe u ux npumenenue. buonocuueckoe
delicmaue paouoaKxmueHvlx usnyyeHuil. Pewenue 3adau.
Pa3nen 7. Ctpoenue Beenennoii
Tema 7.1 Copaepxxanue ydyeOHOro MaTepuasa; OK 02, OK 04, OK 07, OK 09
Crtpoenue Conneunas cucrema. [lnaneTsl, UX BUIUMOE ABWKEHHE. MaJible Tena COTHEUYHOU JIP 05, JIP 07, JIP 08, JIP 09
ConnHeuHoi cuctembl. Cucrema 3emisi—Jlyna. Comnnie. CoiaHeuHasi akTUBHOCTb. VlcTouHUK MIT 02, MP 03, MP 05, MP 06,
CHCTEMBbI sHeprun CoJIHLIA U 3BE3I. MP 07, MP 08, MP 09
Tema 7.2 Copnepxxanue ydyeOHOro Mmarepuasa; ITP 01, ITP 03, TP 09, ITP 10
JBoJIIOLHUSA "
. 3BE3/1bI, UX OCHOBHBIE XapakTepuCcTUKU. COBpEeMEHHBIC TIPEACTABICHUS O
Bcesiennon

MPOUCXOKACHUU 1 3BOJIFOLIUA COJ'IHI_Ia U 3BE3I. OTaIbl )KU3HU 3BE34. MIIeUHBIM

IIyte — nama ['anaktrka. Tunsl raakTuk. Paguoranaktukuy u kBa3apsl. BeeneHnHnas.

Pacmmpenne Beenennoit. 3akon Xa06sa. Teopust bonbmioro B3peiBa. MaciirabHast
cTpykTypa Beenennol. Meraranakruka.
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JlaGopaTopublie 3aHATHSI: 2
JlaboparopHnas pabota Nel0 "N3ydueHue kapThl 3Be31HOTO Heba".
Camocmoamenvuas Paouoecanaxmuku u xeazapvi. Macwmabrnas cmpykmypa Bcenennotl. 4
paboma Memaeanaxmuxa. Pacwupenue Becenennoul. 3axon Xabona. Teopus bonvuiozo
83pbiaa.
K;oncyabTanus 2
IIpomMe:xxyTouHasi aTTecTalUsA: SK3aMEH 6
Bcero: 148
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3. YCJIOBUSA PEAJIMBALIMHU ITPOT'PAMMBI YYEBHI'O IIPEIMETA
3.1 TpeGoBaHusi K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecneYeHHI0

Peanmzanuss mporpamMmbl JUCHUILUIMHBI TpeOyeT HaiW4uus y4eOHOro KaOMHETa, B KOTOPOM HMEETCs
BO3MOXXHOCTh 0O€CTeunTh CBOOOAHBINH JOoCTyn B MHTEpHET BO BpeMs ydeOHOTO 3aHITHS W B IMEPHOJ
BHEYUYEOHOU JesATenbHOCTH oOydaronuxcs. B coctaB kabuHera (U3MKKM BXOJUT JlabopaTopusi ¢
1abopaHTCKON KOMHATOM.

[Tomemenne kabuHeTa GU3UKU  yIOBJICTBOPSIET TPEOOBAHUSAM CAHUTAPHO-IMUACMHOIOTHUECKUX MPABUI U
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m oOCHaIIEHO CIHENUATU3UPOBAHHONW Yy4eOHOH MeOenblo,
MIPOTUBOMOXKAPHBIM HHBEHTAPEM, anTEUyKol C HAOOpOM TMEPEBA30YHBIX CPEACTB U MEIUKAMEHTOB,
WHCTPYKIIMEH MO TpaBWiiaM Oe30MacHOCTH TPyJa I YYalIUXCsl, )KYpHAJI PETUCTPAIlMH MHCTPYKTaXKa IO
mpaBmJIaM O€30MACHOCTH M CPEICTBAMU OOYYCHHUS, JOCTATOUYHBIMHU TSI BHITTOJIHEHUSI TPEOOBAHMIA K YPOBHIO
MOJITOTOBKH O0YYAIOIIUXCSL.

Oo6opynoBanue y4eOHOro KaOuHeTa:

B coctaB yueOHO-METOAMYECKOTO ¥ MaTEPHATILHO-TEXHUYECKOr0 00ECIEUeHUs TPOTrPaMMbI BXOJSIT:

* KOMIUICKT y4eOHBIX TaOmuI], Tutakatel: «Du3ndeckre BEMWYUHBI M (YHIaMEHTAIBHBIC KOHCTAHTBHIY,
«Mexnaynaponnass cucrema emununl CHy», «llepuommnueckass cucTteMa XHUMHYECKHX JJIEMEHTOBY,
"[IpucTtaBku KpaTHbIX U N0dbHBIX eauHul’, " Illkana 31eKTpoMarHUTHBIX BOJH'", TOPTPETHI BHIIAKOIIUXCS
YYEHBIX-(DU3UKOB H aCTPOHOMOB;

* KOMIUIEKT JIEKTPOCHA0KEHUS KaOnHeTa (QU3HKH;

* TCXHUYCCKUC CPCACTBA 06y‘IeHI/I${Z

- MyJBTUMEIUANPOEKTOP (CTAllMOHAPHBIN);
- HOYTOYK;
- UIHTEpAKTUBHAs JIOCKA,

- BeO-Kkamepa.

* IEMOHCTpAIMOHHOE 000pyAoBaHKe (00IIeT0 Ha3HAYEHUS M TEMAaTUYECKHEe Ha0OPHI);
« ntaboparopHoe obopyaoBaHue (00IIEro Ha3HAYCHUS U TeMaTHuYecKrue Habophl);

* BCIIOMOTaTEIbHOE 000PYI0BAHUE;

* KOMIUIEKT TEXHHYCCKOU JOKYMCEHTAIMKU, B TOM YHUCJIC IMacriopTa Ha CpEaACTBa 06yqu1/151, HHCTPYKIUHA I10
X UCIIOJIB30BAHUIO U TCXHUKEC 6C3OH3.CHOCTI/I;

* OMOMMOTEeUHBIH (HOH.

B Oubmuoreunsiii  ¢oHx BXoAsT y4eOHUKH, YydyeOHo-meroauueckue komruiektel (YMK),
o0ecrieunBaroIe 0OCBOeHUE yueOHoro npeaMera duzuka.

bubnuoreunsiit QoHA CONEPKUT TaKKe CHPABOYHHKK MO (PU3MKE M TEXHUKE, HAyYHO-TOMYISIPHYIO
JUTEPaTypy €CTECTBEHHOHAYUYHOTO COZEpKaHUSI.

B mporuecce ocBoeHus mporpaMMmbl yueOHOW AUCUMILINHBI «PU3KKa» CTYACHTHI UMEIOT BO3MOXKHOCTh
JOCTyINa K 3JEKTPOHHBIM Y4eOHBIM MaTepHajaM Mo (HU3UKe, UMEIOIIUMCS B CBOOOJHOM JOCTYIE B CETH
HNuTtepner.



JAuIaKTHYeCKHMH MaTepuaJl U MaTepuaJ AJIs KOHTPOJIA 3HAHUI U YMEHUIi:

®  3aJIaHUs U1 UHIUBUIYAIBHOTO OOYUEHUS M OPTaHU3allli CaMOCTOSITENILHBIX PadoT;

¢ npodeccHOHATBHO OPUCHTHPOBAHHBIC 33 [aHMS;

® METOJIMUYECKOE NOCOOUE /ISl MPOBEICHUS MPAKTHUECKUX padoT;

® 3aJIaHU JUIS IPOBENICHUS] KOHTPOJILHBIX PadoT;

®  BOIIPOCHI JUIsl MPOBEACHUS (DU3UUECKHUX JUKTAHTOB;

®  METOJIMYECKOE NOCOOME C MHCTPYKITUSAMH ISl IPOBEICHUS TaO0OpaTOPHBIX padoT;

® DK3aMCHAIMOHHBIA MaTepHal;

o «Dwmsuka. [Tocobue nmns pemenus 3amau», E.W. Kopabnésa, nmpenogaBatens ['BIIOY  «AIIT»,

2022r.;

o « ®usuka. OcHoBHBIC TIOHATUA U 3aKOoHBD, E.M. Kopabnésa, nmpenonaBarens I'BIIOY  «AIlIT»,

2020r.;

® MCTOAHNYCCKOC rnocooue JJIA IPOBCACHH A IIPAKTUUCCKUX 3aHSATUM;
® KOMINICKT KOMIIBIOTCPHBIX HPCSGHTaHI/Iﬁ U BUACOMATCPUAIIOB.

3.2. UndopmannonHoe odecnevyeHne peajau3amun NporpamMmmbi.

[lepedyeHp pekOMEHTyeMbIX y4eOHBIX H31aHui, THTepHET-pecypcoB, JONOTHUTEIBHON JTUTEPATYPHI.

OcHoOBHbIE HCTOYHHUKM:

Yueonuk: A.A. Bacubes, B.E. ®énopos, JI.JI. XpamoB "®uzuka" y4. nocodue mis CIIO, 3-e uzganue,
UCTpaBJIeHHOE U JononHeHHoe. MockBa* FOpaiit* 2021 r.

HOHOJ’[HI/ITQJIBHLIQ HCTOYHUKMU:

4. Msakumes, b.b. byxosues, H.H. Corckuit ®wuszuka. 10 w1 VYueOHux mms
0011e00pa3oBaTeNbHBIX YI4EeOHBIX 3aBeieHui. — M., 2021r.

I''A. Msakumes, b.b. byxosueB ®usuka. 11 ki1. YuebHuk st o0mieoOpa3oBaTeNbHBIX YU4EOHBIX
3aBeacHuil. — M., 2021r.

KommnbrorepHbie npe3eHTammm.

HNuTepHeT- pecypcenl:

www. fcior. edu. ru (denepanbHbIi HEeHTP HHPOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axagemuk. CoBapy U SHIUKIIONEINN).

www. booksgid. com (Books Gid. DnekrponHast 6MOIHOTEKA).

www. globalteka. ru (I'mo6anreka. I'moGanbHast OnbIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (Enunoe okHO tocTyna k 00pa3oBaTelbHBIM pecypcam).

WWW. st-books. ru (JIyumas yuebnas nurepatypa).

www. school. edu. ru (Poccuiickuii 06pa3oBaTenbHBIN MOPTAI. JlOCTYITHOCTH, KAYECTBO,
3¢ (HEeKTUBHOCTH).

www. ru/book (OnekTpoHHas OUOIMOTEYHAs CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbIe pecypchl IHTepHeTa — DU3HKA).
www. school-collection. edu. ru (Eaunas kosaekiwst nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS
YYEBHOI'O IPEIMETA

KoHTpoJIb U OIICHKA PEe3y/IbTATOB OCBOCHHS y4eOHOrO MpeMETa OCYIIECTBISIETCST B MPOLIECCE MPOBEICHUS
u 1a00paTOpHBIX pabOT, TECTHPOBAHHS, a TAKXKE MPH BBINOJIHCHUU

YCTHOI'O oOIIpoca, IMPaKTUYCCKUX

YHallluMHUCA UHAUBUYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCHeHOBaHHﬁ.

Taoauna 1

PesyabTaThl 00yyeHus

(OCBOGHHLIe yYmeHusi, yCBOCHHLIC 31-[3]-[1/[5[)

@opMbI M MeETOAbI KOHTPOJIS H OLEHKHU
pe3yJbTaToB 00y4eHust

BBenenne
3HATD:

®  CMBICII MOHATHIA: (PU3HYECKOE SBJICHUE,
THIIOTE3a, 3aKOH, TEOPHSI, BEIIECTBO;

® METOBI HAYYHOTO MTO3HAHHUS;

e mpaBWJa TEXHUKH OE30MaCHOCTH TIpU
oOpamieHnn C buznyeckuMu
npudopamMu U 000pyIOBaHUEM.

yMeThb:

® SCHO M TOYHO M3Jararb CBOU MBICIIH,
JIOTHYECKU OOOCHOBBIBATH CBOIO TOUYKY
3peHus, BOCIIPUHUMATh u
aHAJM3UPOBATh MHEHUsI COOECETHUKOB,
IIpU3HaBas MPaBo JAPYroro 4ejoBeKa Ha
MHOE MHEHHE;

® BECTU JHAJOr, BBICIYIIMBATH MHEHHE
ONIIOHEHTA, Y4acTBOBATh B IUCKYCCHH,
OTKPBITO BBIPAXKATh U OTCTAaUBATh CBOIO
TOUYKY 3pEHHUS;

® U3MEpATh P (U3NYECKHX BEJIUYMH,
IIPENICTaBIIASA PE3yIbTaThl U3MEPEHUM C
Y4ETOM HUX NOTPENTHOCTEN;

® COCTaBJIATb OTYET IO IPOACIAHHON
paoore.

e JlaGopaTopnas padora Nel
«OmnpeneneHue NorpeuHoCT! pu
N3MCPCHUHN BCIIMYUHBD>

Pazpea 1.
Mexanuka.

3HATb:

® OCHOBHBIE  3aKOHBl  KJIACCHUYECKOU
MEXaHUKU u I'paHULIBI ux
IIPUMEHUMOCTH.
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yMeThb:
® [PUMEHATh 3aKOHBl  KJIAcCHYECKOH
MEXaHUKHU Ha IIPAKTUKE.

Tema 1.1. Kunemaruka
3HATH:

® OCHOBHBIC IIOHATUA: MEXaHHYECKOE
JBUKCHHUE, cucrema oTcyerTa,
IIepeMELICHUE, ITyTh, TPACKTOPHSI;

® 0 BEKTOpaXx M HX IPOEKUUAX Ha
KOOpJAMHAaTHBIE OCH;

® 3aKOHBI PaBHOMEPHOTO u
PABHOIIEPEMEHHOTO  IIPSIMOJIMHEMHBIX
JIBUKCHUM, PABHOMEPHOI'O JABH)KCHHUS
10 OKPYKHOCTH.

yMeThb:

(dbopMyIMpOBaTh OCHOBHBIE MOHSATHUS;

MIPEJICTaBISATh MEXaHUYECKOe

JBIKEHUE YPaBHEHUAMH U TpapuKaMu

3aBUCUMOCTH KOOPJMHAT U MPOEKINI

CKOPOCTH OT BPEMEHU;

® OMNpeAeNsITh KOOPAUHATHI, TPOUIECHHBIN
IyTb, CKOpPOCTb, YCKOPEHHME  IIO
YpaBHEHUSIM PaBHOMEPHOTO u
PaBHONIEPEMEHHOTO JBUKECHHUI;

® HaxoIuUThb  CKOPOCTb,  YCKOpEHHE,
YIJIOBYIO CKOPOCTb, IEPUOJA M YacTOTY
NpU  PAaBHOMEPHOM JIBIOKEHHH IO
OKPY>KHOCTH;

e paboTaThb B TpyIIe C BHINOJHEHHEM

Pa3IMYHBIX COIL[UATBHBIX POJIEH.

Tema 1.2. IlunamMuka

3HATb:

® OCHOBHBIC TIOHATHS: Macca, CHIA,
WHEPTHOCT;

® 3aKOHBI HeroTona, BCEMHPHOT'O
TATOTEHHUS;

®  CWIBI TSKECTH, YIPYTOCTH, TPEHHUS.
YMeThb:

® OMNUCHIBATE M OOBICHATH (DU3MUECKUE
SIBJICHUS 1 CBOICTBA TEJI;

IIpakTnyeckas padoraNel
"3aKOHBI MEXaHUKH'"

KonTtpoabsnas pa6ora Nel o pazneny
« Mexanukay (TecT)

duznyeckue TUKTAHTHI

10 KHHEMATHKE, TMHAMHUKE, 3aKOHAM
COXpaHEHUs

JlaGopaTropnas paGora Ne 2
"OnpeneneHne MIOTHOCTH BELIECTBA
METOJOM TUPOCTATUYECKOTO
B3BEIIMBaHU"
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® [PUBOAWUTH MPHUMEPHl NPAKTUYECKOTO
UCIOJIb30BAHUS 3aKOHOB INHAMMKH;

® [PUMEHATH  [OJY4YEHHbIE  3HAHUS
3aKOHOB Ha IIPaKTHKE IS pelIeHUs
¢bu3nyeckux 3anad;

® U3MEpATh Maccy Tela, CUILY;

® U3MEpATh psAI (UBNYECKUX BEITUYUH
(Bec, apXMMEIOBY CHILY, YCKOPEHHE),
IIPEJCTABIIAS Pe3yJIbTaThl U3MEPEHHUH ¢
Y4€TOM UX IOTPEIIHOCTEH;

® COCTaBJATH OTYET N0 MPOJEIIAHHON
pabore.

Tema 1.3. 3aK0HBI COXpPAaHEHUS] B MEXaHUKE

3HaThb:

® OCHOBHBIC MOHSATHUSA: UMIIYJIbC, paloTa,
MOILHOCTb, JHEprus, BUJIBI
MEXaHUYECKOM DHEPruH, 3aMKHYTas
CUCTEMA, PEAKTUBHOE JABU)KCHHUE;

® 3aKOHBl COXPAaHEHMS HMIIylIbCa U
ITOJTHOW MEXaHWYECKON YHEPTUH

yMeThb:

¢ [IPUBOJAUTH IMPUMCPHBI IMPAKTUYCCKOI'O
HCIIOJIb30BAHHA 3aKOHOB COXPAHCHUSA,

®  BbIYHCIATH pa60Ty CHII,
MMOTCHIUAJILHYIO n KHHCTUYCCKYTO
OHECPTIHUI0, UMITYJIEC TCJIa U CUJIBI;

¢ [IPUMCHSITH 3aKOHBbI COXPAaHCHUMA

UMITYJIbCA ¥ DHEPTMM Ha MPAKTHKE AJIS
pemieHns GU3NUECKHX 3ajau.

Paznen 2

OcHOBBI  MOJICKYJSIDHOWT  u3ukn u
TePMOAUHAMHUKH

3HATh:

e ocHoBHbIE nonoxxeHuss MKT crpoenus
BEIIECTBA;

® OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH;

HauboJsee BaXKHbIE OTKPBITHUS B 001acTH

(Gu3nKy, OKa3aBIIME ONpEAEISIoIee

BIIMSAHUE Ha pa3BUTHE HAYKU W

TEXHUKH;

® 0 BKJIAJI€ POCCUHCKMX M 3apyOeKHBIX
yu€HBIX,  OKa3aBIIMX  HauOoJbIIee
BIIMSIHUE Ha pa3BUTHE (PU3UKU.

duznyeckuid AUKTAHT
10 OCHOBHBLIM HNOHATHUSAM U 3aKOHAM

JlaGopaTopnasi pa6ora Ne3
""OmnbITHAs TPOBEPKa 3aKOHA
boitns-Mapuorra”.

IIpakTHyeckas padora Ne2
""VpaBHEHHE COCTOSHUSI HI€ATEHOTO
rasa. ['a30BbIe 3aKOHBI .
IIpakTHyeckas padora Ne3

" IlepBblil 3aKOH TEPMOJIMHAMUKH"

KonTtpoabsHnas pabora Ne2 no reme
«Monexyasipaast puznka» (Tecr)
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yMeThb:

e OTUIMYaTh TUNOTE3bl OT  HAYYHBIX
TEOpHIA;

e OOBSCHATH WPHUPOJHBIC SBICHUS Ha
ocHoBe MKT;

® T[PUMEHATh 3aKOHBl TEPMOJUHAMUKH

i OOBSICHEHUS! NPUPOAHBIX SBICHUN
U TOpUHLMINA JEWCTBUS  TEIUIOBBIX
JIBUTATEIICH;

e npumeHATh ypaBHeHUs MKT u 3akoHbl
TEPMOJUHAMUKNA Ha IPAKTUKE JUIA
pemeHust GU3MYECKHX 3a/1a4.

Tema 2.1. OcHOBBI
KHHETHYeCKOH Teopuu.

MOJIEKYJISIPHO-

3HATb:

e ocHoBHbIE nonoxxeHuss MKT crpoenus
BEIIECCTBA;

® OCHOBHbBIC IIOHATHUA: HJACAIbHBIA Ta3,
JaBJICHUE T'a3a, TEMIIEPATYPa;

® YpPaBHEHHME COCTOSHHA  MJEAIBHOIO
rasa, ra30BbI€ 3aKOHBI, H30IIPOLIECCHI;

® ONIMNYUE KPUCTAUIMYECKUX TENl OT
aMOp(HBIX Tel;

® [PUPOAY TEIUIOBOI'O PACIIUPEHUS TEIL.

yMeTh:

¢ MPHUBOJUTHL IIPUMCPBI, MOKA3bIBAIOIIUC,
4qTo Ha6J'IIO,[[eHI/I$I U SKCICPUMCHT
SIBIISTFOTCSL  OCHOBO#A JJIs1 BBIIBHKCHHUA
TUIOTE3 MU MNOCTPOCHUA TeOpHﬁ, 4qTo

MO3BOJISIIOT ~ MPOBEPUTH  MUCTHHHOCTH
TEOPETUUECKHUX BBIBOJIOB, 4TOo
dbuznveckue TEOpUH JAIOT

BO3MOXKHOCTh OOBSCHSATH H3BECTHEIC
SIBJICHUSI TIPUPOJBI M HAYYHBIC (PAKTHI,
MpeACKa3blBaTh  €II€  HEU3BECTHBIC
SIBJICHUS,

® T[EpEeBOJUTh 3HAUYCHHE TEMIEeparyp H3
mwkanel Lenscus B mkany KenbBuHa u

Hao000poT;

® CTpOUTH u YUTaTh rpaduKu
M30IPOIIECCOB;

e pemarh 3aJa4d  C HCIOJIB30BaHHEM

ypaBHeHUsa MenpaeneeBa - Knaneiipona
K Ta30BbIX 3aKOHOB, Ha BJIaXHOCTH

e Pedeparnl

"[leperpeTslii map U €ro UCIOJIb30BaHUE B
TeXHUKe".

"Kpucrammuueckue u amopgHbIe Tena".
"Vrpyrue cBoicTBa TBEPIbIX TEM .
"MexaHnYeCKHE CBOWCTBA TBEPIbIX TEM .

"TemnmoBoe paciIMpeHe TBEPAbIX T U
KUIKOCTEN .

"XonoanibHbIE MAIIIUHEL .

"OxpaHa npupoas! .

31




BO3/yXa;

® TMPOBOIUTH HAOTIOJACHHUS (PUINISCKUX
SIBJICHUM, TUIAHUPOBATh W BBIMOIHSITH
OKCHEPUMEHTHI, JejaTh BBIBOABI Ha
OCHOBE IKCIIEPUMEHTAIBHBIX JTAHHBIX;

® u3MEpATh psA  (HU3NYECKUX BEIUYHUH
(atmocepHoe naBieHHe, JaBJICHUE
KHUJIKOCTHOTO CTOJI0A, KOIPPHUIHCHT
JUHEWHOTO  pacCIIUpeHusi  TBEPIOTO
Teja, BIAKHOCTh BO3/1yXa);

® TIPEICTaBIATh PE3yJIbTaThl U3MEPECHUH C
YUETOM IOTPEITHOCTEH;

® COCTaBIIATh OTYET TIO TPOACIAHHOM
pabore.

Tema 2.2. OcHOBBI TEPMOAUHAMHUKH.
3HATh:

® (U3HMYECKYI0  CYUIHOCTb  IOHSTUH
BHYTPEHHSS  SHEpPrus, KOJIMYECTBO

TEIIOTHI, aanabaTHBIN rnpouecc,
HEOOpaTUMBIH u 00paTuMbIi
MIPOIIECCHI,

e crocoObl  W3MEHEHMs  BHYTpPEHHEH
SHEPIUM, IEPBbII M BTOPOM 3aKOHBI

TEPMOJIUHAMUKHU;
® IIPUHLINI IeNCTBUA TEMJIOBOTO
JIBUTATEII;

® polb  TEIUIOBBIX  JBUrarened B
HapOJHOM XO3SIHICTBE;

e MeTOAbl NPOPUIAKTUKH U OOpHOBI C
3arpsA3HEHUEM OKPYKAIOLIEH CpeJibl.

yMeThb:

® [PUMEHSTH MepBBIN 3aKOH

TEPMOAMHAMHUKU K U30MpoIleccaM |
aanabaTHOMY TPOIIECCY;

e pemarh 3aJauyd € HCIOJIb30BAaHHEM
MIEPBOTr0 3aKOHA TEPMOJUHAMUKH;

® paccuMThIBaTH  paboTy  rasa B
n300apHOM  TIpolecce, BHYTPEHHIOIO
SHEPTUI0 HUEaTbHOTO OJHOATOMHOIO
rasa,  KOJMYECTBO  TEIUIOTHI B
Pa3IMYHbIX nporeccax, K.ILJ.
TETJIOBBIX JIBUTATEIICH;

® BECTU JMAJIOT, BHICIYIIUBATb MHEHHE
OIIIOHEHTA, y4acTBOBaTh B JIUCKYCCHUH,
OTKPBITO BBIPAXaTh U OTCTaMBATh CBOIO
TOUKY 3pEHHUSL.
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Tema 2.3 ArperarHble COCTOSIHUS
BellecTBa U (a3oBbie Mepexoabl

3HATD:
HOHATHUHU

e (U3MYECKYI0  CYIIHOCTh

WCIIapeHue, KOHJEHCAILMs, KHUIICHHE,
HACBIILICHHBI W HEHACBIIMICHHBIN Map,
a0CoJIIOTHAS u OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3]lyXa, TOYKAa POCHI,
IMOBEPXHOCTHBIN CIIO  KHMJKOCTH,
cMayHuBaHUeE, KAWL PHOCTb,
ILIABJICHHC, KpUCTaJUTH3aLus,
kodurmeHt JUHEHHOTO u

00BEMHOTO TETIOBOTO PACIIUPEHUS;

® [PUHLIUN JEUCTBUS TUTPOMETPOB U
MICUXPOMETPA,;

® BUJBI YIPYTUX nedopmanuii;

3aKoH ['yka;

00 ydére TEIUIOBOTO pAaCIIMPEHUS B

TEXHUKE;

e O IIPAKTHYECKOM NPUMEHEHUH
(¢u3MUeCKUX 3HAHUH O CBOWCTBax
ra3oB, KUJAKOCTEH U TBEPIBIX TEI.

yMeTh:

®  U3MEPATH BJIaXXHOCTh BO3/IyXa
HCI/IXpOMeTPOM 158 FI/IFPOMeTpaMI/I,
OIIPELEIIATh TOUKY POCHI;

e pemarh 3a4a4d Ha Pacu€T BIAXKHOCTH,
Ha 3aKoH ['yka;

® IIPUMEHATH 3HAHHS O CBOMCTBAaXxX ras3os,

JKUJIKOCTEM W TBEPABIX Tel B
HOBCEIHEBHOU KU3HHU.
Pazgen 3 DuekTpoanHamuka
3HATH: e @dusuuecKHii TMKTAHT
IO OCHOBHBIM ITOHATHUIM U 3aKOHAM
e OCHOBHELIE 3aKOHBI KJIaCCUYECKOM
3IEKTPOIUHAMUKY;

yMeTh:

® [IPUMEHATH 3aKOHBI JJIEKTPOJUHAMUKHU
Uil OOBSICHEHUSI IPUPOJHBIX SIBICHHM,
MIPUHLUIIA JIEUCTBUS AJIEKTPUYECKUX
puOOPOB U TEXHUUYECKUX YCTPOMUCTB.

e JlaGopaTropHas paGora Ne 4

"OnpezneneHue EeKTPUIECKON eMKOCTH
KOHJIeHcaTopa"
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Tema 3.1 DuekTpuueckoe moJe.
3HATh:

e (usmueckuil cMmbICI HaNPsSHKEHHOCTH,
MOTeHIINaNA, HaIpPSDKEHUS,
3JIEKTPOEMKOCTH;

® DJJEKTPUYECKHE CBOMCTBA MPOBOJAHHUKOB
U JTUDJICKTPUKOB;

e JICHCTBUE DOJIEKTPUUECKOTO TOJS Ha
MIPOBOJHUKY U TUAJIEKTPUKH;

® 3aKOH COXpaHEHUs dJIEKTPUUYECKOIO
3apsga u 3aKoH Kyrnona.

yMeThb:

e (opmynupoBaTh
3JIEKTPUYECKOTO MOJIs;

e M300pakaTh OJJIEKTPUYECKUE TIONSA C
IIOMOINIBI0 JIMHUWA HaNpsHKEHHOCTH U
SKBUIMOTEHIUAIBHBIX TTOBEPXHOCTEH;

® BBIUUCIATH CHJIY  B3aUMOJCHCTBHS
TOYEYHBIX 3apsf0B, HANPSAKEHHOCTD,
MOTEHIMAl W Pa3HOCTh MOTEHIMAJIOB
3JIEKTPOCTATUYECKOIO MOJIs;

®  BEHIYHCIIATH 3JIEKTPOEMKOCTh u
SHEPTUI0 BJIEKTPUYECKOTO ITOJIS
3apsKEHHOI0 KOHAEHCcaTopa.

IIOHATHC

Tema 3.2. 3aK0OHBLI MOCTOSTHHOI'0 TOKA
3HATH:

® YCIOBUS, HEe0O0XOINMEBIE IS
CYIIIECTBOBAHMS IJIEKTPUUECKOTO TOKA,

e (pu3MYECKHIl CMBICH SJEKTPOABUKYIIICH
CHUIBI;

e 3akoH Oma i yyacTka Ienu |
MOJHOM 1enu, 3akoH [[oyis — JleHa;

® [IPpUPOAY DIJIEKTPUYECKOIO TOKa B
MeTajiax;
e  BHJIBI MPOBOJUMOCTH

MOJYIPOBOJJHUKOB M 3aBUCHUMOCTb HX
MPOBOJUMOCTH OT TEMIIEpATyphl U
OCBEILCHHUS;

® VYCTPOWCTBO W NPUHUMUI JACHCTBUS
MTOJTYITPOBOTHUKOBBIX TTPHOOPOB.

yMeThb:

® TIPOM3BOJUTH PACUET AIIEKTPUUYECKUX

e JlabopaTopHasi padora NeS

"OnpeneneHue yaeabHOTO COMPOTUBICHUS
MPOBOJIHUKA"

e JlaGopaTropnas paGora Ne6
"N3y4yenue nocineaoBaTesibHOTO U
NapajuieIbHOTO COEAMHEHUSI TIPOBOJHUKOB"

o JlaGopaTopHas padora Ne7

"Onpenenenne 3/1C u BHyTpeHHETO
COTPOTHUBIICHUS UCTOYHUKA TOKA"

e IIpakTnueckas padbora Ne 4

"3axkon Oma a5 ydacTka U IMOJHOM LeMH.
CoenuHeHus TPOBOJHUKOB"

e IIpakTnueckas padora NeS

"PaboTa 1 MOIIIHOCTH AJIEKTPUIECKOTO TOKA.
3akon Jxoynsa-Jlenna"

e IIpakrnueckas padora Ne6

"3axon OMMU. [Ipasuno Jlenna. Duneprus
MarHMTHOro nojus"

e KourpoabHas padora Ne3 no teme
«3aKOHBI MOCTOSIHHOTO TOKAa» (TecT)

e Kourpoabnas padora Ne4 nmo teme
«MarnurtHoe moJie.
DJIEKTPOMArHMTHAsi HHAYKIUSD>
(Tecr)
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merned ¢ pasIUMYHBIME  CHOCOOaMuU
COCAMHEHUS TIOTPEeOHUTENeH, UCIIONIb3Ys
3aKOHBI IIOCJICIOBATENIFHOTO,
napauienbHOrO COCIMHEHUS
POBOJHUKOB U 3aKoHa OMa;

e pemarh 3a7a4d Ha pacy€r padoTHI,
MOIITHOCTH  3JIEKTPHUYECKOTO TOKa U

KOJHMYECTBA TEIUIOTHI, BBIIEISIEMOrO
TOKOM B ITPOBOJIHHUKE;
®  U3MEpSATH OJ1C, CUy TOKa,

HAIpsOKCHUEC Ha Pas3sIMYHBIX Yy4dacTKax

OCIiu, BHYTPCHHCC COIIPOTUBJICHUC
HCTOYHHKA TOKa, YACJIBbHOC
COITPOTUBJICHUC mMarcpuraia
IIPpOBOAHUKA,

® BBIINOJHATL  3KCIHCPUMCHTBLI, ACJIATh
BBIBOBI Ha OCHOBC

JKCIIEPUMEHTAIIBHBIX JAHHBIX;

® [IPEICTaBIATH PE3yJbTaTbl U3MEpPEHUU
C YYETOM IOIPEIIHOCTEN;

® COCTaBJAATh OTYET IO NPOACIAHHOU
pabore.

Tema 3.3. MaruurtHoe moJie
3HATD:

® TIOHATHE U CBOWCTBA MAarHUTHOTO TOJIS;
e (u3MUECKYyI0 CYIIHOCTb MarHUTHOM
MHAYKIUH, CWIIBI AMIepa.

yMeTh:

e U300pakaTh pa3MYHbIE MAarHUTHBIC
MoJasg C IIOMONIBI0 JIMHUM MAarHUTHON
WHYKIUY;

® BBIUUCIATH CHITY, JCHCTBYIOIIYIO Ha
MPOBOJHUK C TOKOM B MArHHUTHOM
OJIE;

® T[PUMEHATH TNPaBWIO OypaBuMKa U
IIPaBUJIO JIEBOU PYKH;

® OOBIACHATH NPUHIUIT
3JIEKTPOJIBUTATEIIS,
ANEKTPOUZMEPHUTETHHBIX MPUOOPOB.

NEeNCTBUSA

Tema 3.4. DiieKkTpOMarHuTHasi HHAYKIHUS.
3HATh:

® CYIIHOCTbH SIBJICHUS AJIEKTPOMArHUTHOM
WHAYKIMK, 3akoH OMMU, mnpaBumio

e Pedeparnl

"[IpuHUAI 1EHCTBUS SIEKTPOABUTATENS"

"IIpuHINT 1EHCTBUS AIEKTPOU3MEPUTEIBHBIX
npubopos"

"[IpuHumnm nercTBus Macc-criekTporpada’

"[IpuHIMN 1EHCTBUS YCKOPUTENS 3apsSKEHHbBIX
JacTHIl

"Pop MAarHUTHOTO ITOJII 3€MJIU B KU3HU
pacTeHUM, )KUBOTHBIX, YEJIOBEKA"
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Jlenna;

® CYUIHOCTh CAMOWHIYKIIUY;

® TIOHATHC MHAYKTUBHOCTH;

® 0 BKJAJIe POCCUHCKMX M 3apyOeKHBIX
yu€HBIX,  OKa3aBIIMX  HauOoJbIIee
BJIMSIHUE Ha pa3BUTUE (DU3HKH.

yMeTh:

®  OIpEaeNsITh HarpaBJIeHUE
WHIYKIIMOHHOTO  TOKAa,  MCIOJb3Ys
paBuiIo JIeHna;

e pemiaTh 3aJa4M Ha 3aK0H DMU;

e paccuuthiBaTh J/IC camouMHIyKUHH U
SHEPTHUIO0 MAarHUTHOTO TTOJIS;

e OOBICHATH MPUHITUTT nefcTBus
reHeparopa IEeKTPUUECKOro TOKa;

® JCIOJIb30BaTh Pa3JIMYHbIC HCTOYHHKHU
nHpopmanuu u COBPEMCHHBIC
MH()OPMAMOHHBIC TEXHOJIOTHH;

aHaJIN3UPOBATh, nepepadaThIBaTh u
NPEABSIBIAT UHPOPMALIUIO B COOTBETCTBHUU C
IIOCTAaBJICHHBIMHU 3aJa4aMU.

Pa3nea 4 Kos1ie0anus M BOJHBI

Tema 4.1. Mexanudyeckue KoJe0aHUA U
BOJIHLI.

3HATb:

® T[IOHATHS TapMOHUYECKHX KoyeOaHuil,
MaTeMaTHYeCKOT0 M TPYKUHHOTO
MasiTHUKOB, OCHOBHBIX XapaKTE€PUCTHUK
KOJIeOaTeIbHOTO TPoIlecca, CBOOOTHBIX
U BBIHYKJICHHBIX KOJIeOaHMii;

e IpeBpalleHue SHEpPTrUU npu
Kosie0aTeabHOM JIBUKEHUU;

® CyThb MEXaHHMYECKOI'O PE30HAHCA;

MIPOLIECC PACIIPOCTPAHEHUsI KoJieOaHM

B YOPYIo cpene.

yMeTh:

e u300paxkaTh rpadudecku
rapMOHHYECKHE KoJieOaHus;

e pemarbk 3aJadyd  HAa  HAXOXKICHUE
apaMeTpoB K0JIeOATEeNbHOTO
TBYKCHUS;

® BBIYUCIATH IEPHOJ MaTEeMaTHYECKOTO
Y IPY>KUHHOTO MasTHUKOB,;

e IIpakTnueckas pabora Ne 7

"DJIeKTPOMarHuTHBIE KOJIEOAHUS U BOJHBI"
e Konrpoabnas padora NeS no teme
«MexaHuuyeckue u
3JIeKTPOMATHUTHBIE KOJIe0aHus U
BOJIHBD» (TECT)
e Pedeparnl
"3ByKOBBIC BOJTHBI'".

"VIbTpa3ByK U ero npuMeHeHue"

"I"'enepaTop He3aTyXaroMIMUX
AJIEKTPOMArHUTHBIX KOJIEOaHUN".

"TOKM BBICOKOU YaCTOTHI"

"[lonydyenue, nepegayda u paclpeneicHue
AJIEKTPOIHEPrUu"”
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® HCCICOOBATh 3aBHCUMOCTL II€PHOIA
KosebaHui MaTEMaTHYCCKOI'O
MassTHHKa OT €ro JJIMHbI, MaCChI.

Tema 4.2. DjieKTpOMarHuTHbIE KOJIeOaHUS U
BOJIHBI.

3HATb:

® CXEMy 3aKpBITOTO  KOJIeOATeThHOTO
KOHTYpa U DHEPTeTUYECKUE IMPOIIECCHI,
MPOUCXOJISIINEC B HEM;

® [PUHIUN JCHCTBUS HHIYKIIHOHHOTO
reHepaTopa u Tpaacopmaropa;

®  CBOICTBA JICKTPOMATHUTHBIX BOJIH;

e (u3KMYECKHE OCHOBBI PAJIMOCBSI3H;

® [IPUHLIUI paaronoKaluu u
TEJICBUICHMUS.
yMeTb:
e pemarth 3aJa4yd  HA  ONpPEACICHHE

IepuoJa, YacTOThl M JJIMHBI BOJIHBI
AJIEKTPOMAarHUTHBIX KOJieOaHui;

e (opMHUpPOBaTh IIEHHOCTHOE OTHOIIEHUE
K M3y4aeMbIM Ha YpoOKax (HU3UKU

"N3o6perenue paauo  A. C. IloroBeim™

0o0BbEeKTaM ¥ OCBaWBAae€MBIM BHIaM
NEeSTeNIbHOCTH, TPUBOAUTH TPUMEPHI
MIPAKTUIECKOTO HCIIOIB30BaHUSA
(U3MYECKUX 3aKOHOB B JHEPTeTHKE,
OIS pa3BHUTHS paauo 31
TEJIeKOMMYHUKAIIUH.

Pa3znen 5 OnTuka

Tema 5.1

FCOMeTpI/I‘{eCKaH OIITHKA
3HAThb:

° 3aKOHBI
CBETa,

OTpaXXCHUA U TPCITOMIICHUA

yMeTh:

® TMPUMEHATh Ha TMPAKTUKE 3aKOHBI
OTpaXE€HUs U TMPEIOMJICHUS CBETa MpU
peleHuy 3a1ay;

® OMNpeAeNsITh MOKa3aTedb MPEeIOMICHUS

CTCKIIA;
® OMNpeAeNsITh CIEKTPAIbHBIC TPAHUIIBI
YYBCTBUTEIBHOCTH YeJI0BEYECKOTO

e dusnueckuii JMKTAHT
IO OCHOBHBIM ITOHATHUIM U 3aKOHAM

e [IIpakTnueckas pabora Ne 8
"3aKoHBI OTpayKEeHHsSI U TIPEJIOMIIEHHS cBeTa'
e IIpakrnueckas padora Ne9

"BoyiHOBBIE CBOMCTBA CBeTa"
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rjasa.

Tema 5.2
BoJsHoBLI€e cBONICTBA CBeTA.

3HATb:

yMeThb:

BOJIHOBYIO IIPUPOY CBETA;
(bu3NYecKyr0  CYIIHOCTb
uHTEephepeHITnH,
JIMCTIEPCUU CBETA;
CBOMCTBA U NMPAKTUYECKUE TPUMEHEHUS
Pa3IMYHBIX BUAOB 3JIEKTPOMArHUTHBIX
U3JIy4CHU;

pasnuuMs U CXOJACTBA  MEXIY
TUGPAKIUOHHBIM ¥ JIUCIIEPCHOHHBIM
CIIEKTpaMH.

SIBJICHUH
nudpakium,

pemiatb  3aJadyd  HAa  ONpEIEICHUE
3aBUCUMOCTH MEXIY JUIMHOW BOJHBI U
4acTOTOM 3JEKTPOMAarHUTHBIX
KoJe0aHuii;

U3MEPATHh JUIMHY CBETOBOM BOJIHBI C
MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY;
HaOMIOJaTh W OOBSICHATH  SIBJICHHS
uHTEep(dEepeHITnH, nudpakiuy,
JUCIIEPCUH U TIOJISIPU3ALIMU CBETA;
MPUBOJUTH TPUMEPHI TOSBICHUS B
MPUPOAE U HMCIOJIb30BAHUS B TEXHUKE
sABIIeHUN uHTephepeHIu, TUdpaKIu,
MOJISIPU3ALMU U JUCIIEPCHH CBETA,
MEePEUYUCIIATh  METOAbl  IO3HAHMS,
KOTOpPBIE UCIIOIB3YIOTCS NPU U3YYECHUU
YKa3aHHBIX SBJICHHM.

Tema 5.3 CnennanbHas Teopus
OTHOCHUTECJIBbHOCTH
3HATh:

noctynatel CTO u cliencTBUs U3 HUX;
CYIIIHOCTh WHBApUAaHTHOCTU CKOPOCTH
CBETA;

pasnuune KJIACCUYECKOM 51
PENATUBUCTCKON MEXAHHKU,

MOHSATHE DHEPTUU TTOKOS;

CBSI3b MAacCChl C SJHEPTUEH.

e JlabopaTopHasi padora Ne8

"OnpenescHue MoKas3aress IpeIoMICHHUS
crexia”

e JlaGopaTropnas pabGora Ne9

"OmnpeneseHue JJIMHbI CBETOBOM BOJIHBI €
MTOMOIIIBbIO AUGPAKIIMOHHON pemETKH"

e Pedeparni

"['ma3 xak onrudeckas cucrtema'
"OnTtuyeckue npudbops"
"[lonsTHE 0 Tomorpadun’

"VapTpaduoneroBoe u nHGpaKpacHoe
u3ny4yeHus"”

"PenTreHosckue xydn"

e YcTHBIN ONPOC
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yMeThb:

® OOBSACHATH PEIATUBUCTCKHUE IPDHEKTHI

Paznea 6

DJieMeHTbl KBAHTOBOM (PM3HUKH

Tema 6.1

KBantoBasi onTuka.
3HATb:

® OCHOBHBIC MPEICTABICHHUS KBAHTOBOM
TEOpHH;

e KBaHTOBYIO IIPUPOJIY CBETA;

Teoputo hoTodddekTa;

CYUIHOCTh KOPITYCKYJIIPHO-BOJIHOBOTO

Tyann3Mma;

e oco0eHHOCTH XUMUYECKOTO u
OMOJIOTMYECKOT0 JIEHCTBHS CBETA.

® KaK OTKPBITHS B 3TOH 00IacTH PU3UKH
OKa3zalli OTpe/essioiee BIMSHAE Ha
pa3BUTHE HAYKH U TEXHUKH;

® 0 BKJAJ€ POCCHUICKUX U 3apyOeKHBIX
y4€HbIX, OKa3aBIIMX  HauOoJiblIee
BIIUSTHUE HA pa3BUTHE QUBUKH,

® T[PUHIUNBI JCHCTBHS MPUOOPOB H
TEXHUYECKHX YCTPOMCTB, C KOTOPHIMH
KaKIBIN YeloBeK HOCTOSIHHO
BCTPEUYACTCS B TIOBCEITHEBHOM KH3HU H
CHOCOOBI X UCTIONB30BaHUSI.

yMeTh:

¢ pfmatb 3agadd C HCIIOJIB30BAHHUEM

YpaBHECHUSA DUHImTENHA JUTS
¢doroaddexra;

® BBIYHCIATH HSHEPrUI0 U HUMIIYJIbC
¢doroHna;

e OTIMYaTh THUIOTE3bl OT HAYYHBIX

TEOpHIi;

® [PUBOJUTL IIPUMEPLI, MOKA3LIBAIOLINE,
qTo HaGJIIO,Z[eHI/ISI )41 SKCIICPUMCHT
SIBJIAIOTCSI OCHOBOM ISl BBIABM)KEHUS

e duznuyeckuii JMKTAHT
10 OCHOBHBIM IMOHATHUAM U 3aKOHAM

e IIpakrnueckas padora Ne 10
"Teopus porordpdexra”

e Pedeparnl
"TepMosiiepHbIii cUHTE3"
"[IpoGnema TepMOsSIEPHON SHEPTETUKH

"KBaHTOBBIE reHEpaTOphI'

"Crioco6b! HaOIIOIEHUS U PETHCTPALIUU
3apsOKEHHBIX YacTHUIl"

"[lonydyeHne panoaKTUBHBIX U30TOMOB U UX
npuMeHeHue"

"buonoruyeckoe neiicTBUE paglOaKTUBHBIX
n3nyyeHui"
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TUIIOTE3 U TOCTPOCHUS TEOPUH.

Tema 6.2
®duszuka aroMa.
3HATh:
® CMBbICI MMOHSATHUM aToM,

MOHU3HUPYIOLIUE U3ITYUCHHUS;

e cymHOCTH OnbITOB Pezepdopaa;

e mozenb atoma Pesepdopna — bopa;

® [IPOUCXOXKJICHUE JUHEHYaThIX
CIIEKTPOB Ha OCHOBE Teopuu bopa;

e [puUHIMN  JeiicTBUsI U 00JacThb
MIPUMEHEHUS KBAHTOBBIX T€HEPATOPOB;

yMeThb:

e (opmynupoBath noctyiarsl bopa;

e HaOIIOAATH JIMHEHYATHIE CIIEKTPHI;

® pacCcUMTHIBATh YaCTOTHI U JUIMHBI BOJIH
HCIIyCKaeMOI'0 CBETa IPU IEPEXOAC

aToMa BOOOpOaa nus3 OJJHOI'0
CTAllUOHApPHOTO COCTOSAHUSA B APYIO€;
e OOBICHATHL MMPOUCXOXKIACHUC

JINHENYaTOro CIEKTpa aToMa BOJAOpPOJa
U pa3iuyue JIMHEWYaTbIX CIIEKTPOB
PAa3JIMYHBIX T'a30B;

OOBSICHATH MPUHITUT ACUCTBUS J1a3epa;
[IPUBOJIUTH IPUMEPHI HCIOJIb30BAHUSA
Jla3epa B COBPEMEHHOM Hayke |

TEXHUKE,
® UCNOJb30BaTh MHTEpHET Ui MOHCKa
uHhopManuu 0 MEPCIIEKTUBAX

MIPUMEHEHHUsI Jlazepa.
Tema 6.3 ®u3uka aTOMHOIO0 AApa.

3HAThb:

° CMBICJI HOHATHH. ATOMHOC AApo,
HOHU3UPYIOIINE U3ITYICHUS;

® CYIIHOCTh pPaJMOAKTHBHOCTH, COCTaB
palMOaKTUBHOTO HW3JIYyYCHHUS U €O
XapaKTEPUCTUKH;

® DKCICPUMCHTAJIbHBIC METO/IbI
pETUCTpAINK 3apPSHKEHHBIX YaCTHIL;

® COCTaB si/Ipa ¥ MIPUPOY SACPHBIX CHI;

e (Jmsuueckyro  cymHOCTh  Jnedekra
MAacChl;

® MEXaHU3M JIeNICHHS TSDKEIBIX sTep;
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® paboTy SAOEPHOTO PEAKTOPA;
® O DPa3BUTHH aTOMHOW DSHEPreTHKH U
pooJIeMax 3KOJIOTHH.

yMeThb:

e pemarh 3a/Jlayd  Ha UCIOJIb30BaHUE
3aKOHA PaJIMOAKTUBHOTO PacIiaja;

® paccuuThiBaTh  JePeKT Macchl U
SHEPTHUIO CBS3U aTOMHBIX SI/IEP;

®  COCTaBJIATH yYpaBHEHUS SIIEPHBIX
peaKIuii;

® [PUBOJUTH MPUMEPHl MPAKTUYECKOTO
WCIIOIb30BaHUS (PU3NYECKUX 3aKOHOB
B SIJICPHOM SHEPIEeTHKE;

® TIOHUMATH [IEHHOCTb HAy4HOTO
[IO3HAHUS MHUpa HE BooOWEe Ui
YeJoBeYeCTBa B IIEJIOM, a KaXKJbIM
y4damumcs 171 ce0s JIMYHO;

® [IOHUMaTb  LIEHHOCTh OBJIA/ICHUS

METOJOM HAYYHOTO TIO3HAHHS IS
JNOCTHXKCHHS ycrexa B JItoOOM BHJIE
MPAKTHYECKOMN JEATEIILHOCTH.

Paznen 7. Crpoenne Beenennoii

Tema 7.1

Ctpoenue CotHEYHOM cCHCTEMBI
3HATH:

e crpoeHue COTHEYHOU CUCTEMBI,
e cucremy 3emus-JIyHa;

® 3aKOHBI ABM)XKEHUS IUIAHET;

e crpoenue ConHIa;

® CYIIHOCTbH TIOHATUSA COJIHCYHas
AKTUBHOCTD,
® BJIMAHUC AKTUBHOCTH COJ'IHI_Ia Ha

JKA3Hb Ha 3eMIIE.
YMeTh:

®  OO0BACHITH 3aKOHEI JBUXXCHUA IIJIAHET,

® OOBSCHATDH BIIMSIHUE COJIHEYHOMN
AKTUBHOCTH Ha IIPOLIECCHI,
IIPOUCXOAIINE HA 3EMIIE,;

® T[I0JIb30BaThCsl  IOJBHMKHOM  KapTOH

3BE31HOrO Heoa.

Tema 7.2 DBosronus Beceaennoii

e JlaGopaTopHas padora Nel(
"H3ydenue kapTsl 3Be31HOrO Heba".

e Pedeparsl
"PaguoranakTHKy U KBa3aphl"
"MacmtaOHas cTpykTypa Beenennoit™”
"MeraranakTuka'
"Pacmmpenne Beenennoit. 3akon
Xab6sa"
"Teopus bonpioro B3psiBa”
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3HATh:

yMeThb:

CYILIHOCTh TTOHSITHUS 3BE3/1a,;

OCHOBHbBIE XapaKTEpUCTUKHU 3BE3;
COBPEMEHHBIEC MIPE/ICTABJICHUS 0
poucxoxaeHnu u sBomonun ConHia
" 3BE3;

0 CTpoeHuM Hamen ["anakTuky;

THUIIbI TAJITAKTUK;

CYUIHOCTb MOHSTHS MeTraranakTuka;
Teoputo bonbiioro B3peiBa.

OTJINYATh NOHATUSA 3BE€31a U IJIaHETA,

OTIMYaTh TUIIOTE3Bl OT  HAYYHBIX
TEOPHIL;

MIPUBOJIUTH MPUMEPHI, MOKA3bIBAIOIINE,
9TO HAOMIOJEHUS H  OKCIEPUMEHT
SIBIISTIOTCSL OCHOBOW JIJISl BBIIBHIKCHHS
TUIOTE3 U IOCTPOCHUS TEOPHil;
UCTOJdb30BaTh MHTEpHET Ui ToucKa
nHpopMaIuu.
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4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JTUCIUIIIAHBI

IIpeameTHBIE pe3yJIbTATHI H3Y4eHHs Y4eOHOI

@opMBbI U METObI KOHTPOJISI U OLlEHKH Pe3yJbTATOB

AUCHUITIJIMHBI oﬁyqemm
11P6 01 1. Tekyummii KOHTPOJIb:
I1P6 02 - YCTHBI 01poc;
IIP6 03 - (hpOHTANIBHBIN OIIPOC;
I1P6 04 N )
- (pusmUeckuii TUKTAHT;
I1P6 05
- OLICHKA BBINIOJIHEHUS TOMAIIHUX
I1P6 06 CaMOCTOATENbHBIX PaboT;
I1P6 07 - OIICHKA BBIMOJHEHUS J1a00paTOpHBIX padoT;
ITP6 08
- OIICHKA BBIMOJHEHUS TPAKTUYECKUX PadoT
I1P6 09 (peleHusT KAa4eCTBECHHBIX, PACUETHBIX,
PG 10 po(hecCuOHAIBHO OPUEHTUPOBAHHBIX 33/1a4);

- OIICHKA TECTOBKIX 3aJIaHUIM;

- OIICHKA COJIepKaHus U 0(hOPMIICHUS TIPE3CHTAINH,
pedepaToB, T0KIAT0B, COOOIICHHIA;

- HaOJIFOIEHME 3a XOIOM BBIIOJIHEHUS
WHIVBUAYAJIBHBIX IPOEKTOB.

2. IIpomexyTOYHBIN KOHTPOJIb:

- KOHTpOJIbHBIE pa0OTHI.

3. UToroBblii KOHTPOJIb

- DK3aM€EH

- OLICHKA BBITNIOJIHCHHBIX IIPOCKTOB,
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