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1. MACHHOPT PABOYEM ITPOI'PAMMbBI YYEBHOI'O NPEJMETA
YIIB(Y).03 ®u3uka

1.1. O6aacTh NIpUMEHEHHS POTPaAMMBbI

[TporpamMma o61e00pa3zoBaTeIbHON yueOHOW MUCHUIUIMHBI «Du3KKay MpeaHa3HadYeHa IS
u3ydeHusi GU3UKU B IpoQecCHOHaIbHBIX 00pa3oBaTesibHbIX opranuzamusax CI10, peanusyrommx
00pa3oBaTeNbHYI0 IPOTrPaMMy CPEIHEro o0mero oOpa3oBaHus B Mpeaeaax OCBOSHUS OCHOBHOM
npodeccuonanibHol obpazoBarensHOl mporpamMbl CITO (OITOIT CIIO) nHa 6a3e OCHOBHOTO
o01ero oopa3oBaHus.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odero oopasoBaHus,
MPEIbSIBISEMBIX K CTPYKTYpE, COIACPKAHUIO U Pe3ybTaTaM OCBOCHHS Y4€OHOW JTUCITUTUIMHBI
«®Du3nKa», B COOTBETCTBUH ¢ PexoMeHIalusMu MO OpraHu3aluy NOTyYeHUs! CPEAHEro 00LIero
o0pa3oBaHUs B IpeIesiaX OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOo(ecCHOHATEHOTO
o0Opa3oBaHus Ha 0a3e OCHOBHOTO 00IIIero 00pa30BaHUs C y4ETOM:

- IlpumepHOli OCHOBHOW 0O0Opa30BATEIBLHONW MPOTPaAMMBI CpPEAHEro oOImero obdpa3oBaHUS,
0100peHHOI pemieHueM (eneparbHOro y4eOHO-METOAMYECKOTO OOBEIWHEHUs MO OoO0IeMy
obpa3zoBanuto (mpotokos oT 28 urons 2016 r. Ne 2/16-3).

- paboYMX MPOTpaMM BOCTIUTAHHSI IO MTPO(HECCHSIM:
15.01.31 Macrtep KOHTPOJBHO — H3MEPHUTEIIBHBIX TPHOOPOB ¥ ABTOMATHKHU;
23.01.17 Macrep 1o peMOHTY 1 00CITY>KHBaHUIO aBTOMOOHIICH.

1.2 Mecto npeamera B CTPYKTYpe IPOrpaMmbl

VYuebnslit npeamer «DuznkansBiIsieTcss MpeaMeToM o0111e00pa30BaTeIbHOr0 Y4eOHOro UKia
B COOTBETCTBUU C TEXHOJOTUUYECKUM MpoduiieM mpodecCHOHATEHOTO 00pa30BaHusl.

VYuebnsiit npeamer «Pusnka» oTHocuTcs K npeamerHoi obiactu @I'OC cpeanero oOuiero
oOpa3oBanus «EcTecTBeHHbIE HAYKW» U3 0053aTEIbHBIX IPEIMETHBIX 00J1acTeil.

VYpoBeHb ocBoeHHs yueOHoro mnpeamera B coorBerctBUM ¢ PI'OC cpennero oOmiero
o0pa3oBaHMs YriyOJIeHHBIN.

N3yuenne ydeOHOro mpenmera «@Pu3uKa» 3aBeplIaeTcs MPOMEXYTOUHOH aTrecTanuell B
dopme sx3amena B pamkax ocBoenus [ITTKPC na 6a3e ocHoBHOTr0 00111€TO 00pa30BaHMS.

Bocnuranue u conmanuzanus o0ydyaromuxcs Ipyu OCBOCHUHU pabodelt mporpaMmbl IpeaMera
OCYIIECTBIISIETCS C TIOMOIIbIO BKJIOYAaEMbIX B 00pa3oBaTelbHYI0 IporpamMmmy pabdoueit
IpOTrpaMMbl BOCIIMTAHUS M KAJIEHAAPHOTO IUIaHA BOCHHUTATENBbHOM paboThl uepe3 MpHUBIICUEHUE
oOydaromuxcsi K KOHKYPCHBIM MEpONPUATHSM Pa3HOTO YPOBHS, MPEIMETHBIM OJIMMIIHAaM,
JieKaiaM, KOHKypcaMm Mpo¢eCCHOHAIbHO MacTePCTBA, BCEPOCCUMCKUM TEMAaTHUECKUM YpOKaM U
yepe3 oOecredeHue JOCTHKEHHUS OO0YyJarolIMMHUCSA JIMYHOCTHBIX PE3yJIbTaTOB: TOTOBHOCTH K
CaMOPAa3BUTHIO; MOTHBAIMS K MMO3HAHUIO M OOYYEHHIO; IIEHHOCTHBIE YCTAaHOBKH M COLIMAJIBHO-
3HaYUMbI€ KauecTBa JIMYHOCTH;, AKTHUBHOE YYacTHE B COLMAIbHO-3HAYMMON JESTENbHOCTH,
OTpa’KEeHHBIX B paboyeil mporpaMme BOCTIUTAHHS.

1.3 Hesan 1 3agaun npeaMeTa — TpedOBaHUsI K pe3yJIbTaTaM 0CBOEHUS
CopepxaHue IporpaMMbl HaIlpaBJIEHO HA JOCTHKEHHUE CIEAYIOLINX LENEH:

o OoCBOeHMe 3HAHMH O (QyHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX M TMPUHIMIMAX,
JIeKalMX B OCHOBE COBPEMEHHON (PU3MUYECKON KapTHHBI MUpPA; HanOoJiee BaKHBIX OTKPBITUSAX B
o0nacTy (QU3MKHU, OKA3aBLIMX OIpPEEIIAONIee BIMSIHUE Ha Pa3BUTHE TEXHUKH U TEXHOJOIHH;
METOAAX Hay4HOIO II03HAHUS IIPUPOLBL;



o OBJIa/IeHMe YMEHUSIMH TIPOBOJUTH HAOIIOJCHHUS, IJIAHUPOBATh W BBHINOJHATH
9KCIIEPUMEHTHI, BbIIBUTaTh THIIOTE3bl U CTPOUTH MOJEIHU, IPUMEHSTh MOJTYYeHHbIE 3HAHUS 1O
busuke s OOBACHEHUS PAa3HOOOpPA3HbIX (DU3MUECKUX SBJICHUM W CBOWCTB BEUIECTB;
MPAKTUYECKOTI0 MCIOJIb30BaHUs (PU3MUECKUX 3HAHUMN; OIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-
HaY4YHOI HH(pOpMaIHH;

o pa3BHTHE [103HABATEIbHBIX WHTEPECOB, HHTEIUIEKTYalIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B mpoliecce NMpUOOpPETeHUs 3HAHUM M yMEHHM MO (U3UKE C HCIOJIb30BaHHUEM
Pa3IMYHBIX UCTOYHUKOB HH(OPMAIIK U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

o BOCIIMTAHMEe YOEXKICHHOCTM B BO3MOXXHOCTH TIO3HAHMSI 3aKOHOB TIPUPO/IBL;
UCIIOJIb30BAaHUsl JOCTMKEHUM (U3MKM Ha Ollaro pa3BUTUS 4YeJOBEUYECKOW LUBUIIM3AIUY;
HEO0OXOIUMOCTH COTPYIHUYECTBA B IIPOIIECCE COBMECTHOTO BBIITOJIHEHHUS 3a/1a4, YBAXKUTEILHOTO
OTHOIIEHHWSI K MHEHHUIO OINIOHEHTAa Npu OOCYXJIEHUH TNpoOIeM eCTEeCTBEHHOHAYYHOTO
COJIEp)KaHUsl; TOTOBHOCTM K MOPAJIbHO-3TUUYECKOM OLEHKE MCIOIb30BAaHUS HAyYHBIX
JOCTUKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aILUTY OKPYKAIOIIEH Cpeibl;

. HCIOJb30BAHNE NPHOOPETeHHbIX 3HAHMM M yYMEHH#l I peuieHus
MPaKTUYECKHUX 3a7a4 MOBCEIHEBHOM >KM3HU, 0OCCTIeUeHHs] O€30MacCHOCTH COOCTBEHHOM >KH3HHU,
paloOHaIbHOIO IPUPOJIONOIL30BAHUS U OXPaHbl OKPYXKAIOIIEH Cpeibl.

OcHOBY JaHHON IPOrpaMMbl COCTABIIET COJIEPIKAHUE, COTVIACOBAHHOE C TPeOOBaHUSIMU
denepaTbHOr0 KOMIIOHEHTA CTaHapTa cpeaHero (IOJIHOTro) 001ero oopa3oBaHusl.

B npodunbHy0 COCTaBISIONIYIO BXOAUT MPO(ECCHOHATLHO HANPaBIEHHOE COJEpIKaHME,
HE0OXOIMMOe /ISl YCBOSHHUSI MPOQECCHOHAIBLHON 00pa3oBaTelibHON MporpaMMsbl, (GOPMUPOBAHUS Y
CTYJICHTOB TpO(heCCHOHATTLHBIX KOMITCTEHIIUH.

B mporpamme no ¢usuke, peanuzyeMol Mpu MOATOTOBKE OOydaroUMXCsl MO MpodeccusiM
TEXHUUYECKOT0 Mpoduisi, TpoUIbHONU COCTABISIONIEH SABISIETCA pa3aen « DJIEeKTPOINHAMUKAY.

B nporpamme  TeopeTHueckue  CBEIEHHUS  JIOTMOJHSIOTCS  JEMOHCTPALUSIMH,
71a00paTOPHBIMU U MPAKTUYECKUMH paboTaMHu.

[Iporpamma CcOOEpKUT TEMAaTUYECKUW IUIAH, OTPAXArOUIMH KOJMWYECTBO 4YacoB,
BBIJIEJIIEMOE Ha M3y4deHHE (U3UKU IPU OBIAJEHUHM CTYJCHTaMHU NPO(EcCUsIMH TEXHUYECKOTrO
npoduIs.

ITporpamMmoil nmpenycMOTPEHO CaMOCTOSATENIbHAs BHEAYAUTOpHAs paboTa, BKIIOYAIONIAS:
peleHre 3ajad, BBINOJHEHHE JOMAIHUX Ja0OpaTOpHBIX paloT, CO3JaHHE Ipe3eHTaLHH,
QHUMHUPOBAHHBIX TEXHOJIOTUYECKUX MPOLIECCOB, MOATOTOBKA JI0KJIa/10B.

1.4. Ilnanupyemble pe3y/IbTaThl OCBOCHHA Y4eOHOI0 NMpeaMeTa

OcBoenue conaepxaHusi ydeOHON MUCHHUIUIMHBI «DU3MKa» 00ecrnednBaeT JOCTHKCHUE
CTYJEHTaMH CJEeIYIOUINX pe3yJIbTaTOB:

® IUYHOCHHbBIX.

— YYBCTBO TOPAOCTH U YBa)KEHUS K UCTOPHM U JOCTHXKEHUSM OTEUYECTBEHHOH (U3NUECKOM
HayKH; (pU3MYECKH I'paMOTHOE IOBEACHHE B MPOPECCHOHATBHOU NEATEIbHOCTH U OBITY NpHU
oOpallieHuu ¢ mpudopamu U yCTPOMCTBAMY;

— TOTOBHOCTHb K TNPOJOJDKCHUIO OOpa30BaHMs M MOBBIMICHUS KBATH(UKAIWU B M30paHHON
npodecCHOHATBHON AEATEIPHOCTH U OOBEKTHBHOE OCO3HAHHME PO (U3MUECKUX KOMITETCHIIUH
B 3TOM;



— YMCEHHE HCIIOIB30BaTh IOCTHIKECHUS COBPEMEHHOM (HM3MYECKOM HAyKHM M (U3UUECKHX
TEXHOJIOTUH Ui TIOBBIIICHUS COOCTBEHHOTO HWHTEJUIEKTYaJbHOTO pa3BUTHS B BBIOpaHHOU
po(hecCHOHANTLHOM e TEIbHOCTH,

— YMEHHE CaMOCTOSITENIbHO JA00BIBATh HOBBIC sl ce0si (U3NYECKHe 3HAHUS, UCIOIb3Ys IS
ATOTO JIOCTYIHbIE UCTOYHUKH WH(POPMAIINH;

— YMEHHE BBICTPaNBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMAH/IE 110 PELICHUIO 00X
3a1ad;

— yMEHHE YNpaBISATh CBOCH ITO3HABATEIBHOH EATEIBHOCTHIO, NPOBOJUTH CAMOOLICHKY
YPOBHS COOCTBEHHOT'O HHTEIUIEKTYAIEHOTO PAa3BUTHS;

* MemanpeomMemHuIx:

Pezynamuenuvie ynusepcanvhuie yueonvie oeiicmeusn (YY/1):
— HCHOJb30BAaHHME OCHOBHBIX HHTEJUICKTYyaJIbHbIX OMNEpaluid: TOCTAaHOBKHM  3ajayu,

dbopMynupoBaHUS THUIOTE3, aHallM3a W CHHTE3a, CpaBHEHHs, 0000IIeHUus, cucTeMaTH3alluu,
BBISIBJICHUSI TIPUYMHHO-CIICACTBEHHBIX CBSI3€H, MOMCKa aHAIOroB, (OPMYIUPOBaHHUS BHIBOJIOB
JUTSL KI3YYEHUST PA3IMYHBIX CTOPOH (PH3UUIECKHX OOBEKTOB, SBICHUI M MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOM cdepe;

— YMEHHUE F€HEPUPOBATH UJICU U OMPEEIATh CPEACTBA, HEOOXOUMBIE IJIsl X Peau3alliu;

— YMEHHUE aHAIM3UPOBATH U MPEJICTABIIATh HH()OPMAIINIO B pa3IMYHBIX BUIAX;

— YMEHHE CaMOCTOSITEJIbHO OLICHWBATh M MPUHUMATH PEHICHHUS], ONPEACISIONINEe CTPATETHI0
MOBEJICHHUS, C YIETOM I'PakIaHCKUX ¥ HPABCTBEHHBIX I[EHHOCTEH.

Ilo3nasamenvnsle ynugepcanvhule yueonvie oeicmeusn (YY/1):
— WCIOJIb30BAaHWE PA3UYHBIX BHJIOB [O3HABATEIBHON JEATEILHOCTH IS PElIeHUs

¢u3nyecKkux 3agad, NMPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS (HAOMIOAEHMS, OIUCaHUS,
U3MEpEHMs,  OSKCIIEPUMEHTa) s  M3YyYEHUs  PA3IUYHBIX  CTOPOH  OKpY’Karouei
JIEHCTBUTEIILHOCTH;

— YMEHHUE MCII0JIb30BaTh Pa3InYHbIe UCTOYHMKH Ul MOJydeHUs (u3ndeckoi MHopmauuu,
OLICHUBATH €€ JJOCTOBEPHOCTD.

Kommynuxkkamuenoie ynueepcaivhoie yueonvie oeiicmeusn (YYJ/]):
— YMEHHE MyOJUYHO TIPENCTABIATh pE3YyJIbTaThl COOCTBEHHOTO WCCJIEIOBAHMS, BECTH

TUCKYCCHM, JIOCTYITHO W TapMOHUYHO codYeTas cojepaHue u (GOpMbI MPEICTaBIsIeMON
UHpOpMaLnH.
* NPEOMEMHBIX:
— cOpMHUPOBAHHOCTh MPEACTABICHUN O POJNM M MecTe (PU3UKU B COBPEMEHHOW HAay4YHOUH
KapTUHE MHpA; TOHUMaHue (U3HYECKON CYNTHOCTH HaOJII0gaeMbIX BO BceleHHON sIBICHUM,
ponu pu3uku B GOPMUPOBAHUH KPYro3opa U (PyHKIMOHATHHOM TPAaMOTHOCTH YEJIOBEKa IS
pelIeHns MPaKTHUYEeCKHX 3a/1ay;
— BJIaJICHHE OCHOBOIIOJIAraloIIUMH (PU3NUECKUMHU MTOHATHAMH, 3aKOHOMEPHOCTSMU, 3aKOHAMU
U TEOPUSIMH; YBEPEHHOE UCII0JIb30BaHNE (PU3NUECKON TEPMUHOIOTUU U CUMBOJIMKHY;
— BIIAQJICHHE OCHOBHBIMH METOJaMH HAYYHOTO T[IO3HAHUS, WCIONb3yeMbIMH B (U3HKE:
HaOJIr0IeHNEM, OTTUCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;
— yMeHHus o0pabaThiBaTh pPe3yNbTaThl U3MEPEHUI, OOHAPYXMBATh 3aBHCHUMOCTH MEXKIY
(bu3NYeCKUMHU BEIMUYNHAMU, OOBSICHATD MOJIyYEHHBIE PE3YJIbTaThl U I€TaTh BHIBObI;
— ¢(hopMHPOBAHHOCTh YMEHHUS peliaTh GU3NYECKUE 3a0a4u;
— c(hopMHpOBaHHOCTH YMEHHMSI MPUMEHSATH MOJyYEHHbIE 3HAHUSA ISl OOBSICHEHHUS YCIOBUI
MpOTEeKaHUsl (U3UYECKUX SBJICHHA B MPHUPOJE, MPOPECCHOHATBHOU chepe U I MPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU,



— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3MIIMHU IO OTHOIICHUIO K (M3UYECKOW WH(opMaIuu,
HOquaeMOﬁ M3 pasHbIX UCTOYHHKOB.

1.5. KosimyecTBO 4aCOB HA 0CBOeHHe padoyeil mporpaMMbl y4eOHOI0 MpeaMeTa:
O6wem obpazoBarenbHOI nporpammsel - 206 yaca, B TOM YHCIE:

- Harpy3Ka BO B3auMOJEMcTBHE ¢ npenoaasareneM - 206 yaca;

- caMocCTosTeNbHAs yueOHas pabota oby4uaromerocs — 0 4acos.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O6beM yueOHOro npeaMera M BUAbI y4eOHOH padoThl

Buj yueoHoii padoThl O0bem 4acoB

O0beM 00pa3oBaTEIILHOM MPOTPaAMMBI 206
Harpy3ka Bo B3auMoeiicTBUU € IIPEIOAaBaTENEM, 206
B TOM YHCIIE:

MPAKTUYECKUE 3AHATUSA 22

71a00paTOPHBIE 3aHATHS 13

KOHTPOJIbHBIE PAOOTHI 10

WHIMBUTYTbHBIN IPOCKT 0

Koncynpranuu 2
CamocrosiTenpHas yueOHas paboTa 00y4Jaromuxcst 0
[TpomexyTouHas aTTecTanus B popme IK3ameHa 6

2.2.Conepxanue y4eOHOIo nmpeamera
Beenenue

®dusnka — QyHIaMEHTAIBHAS HAyKa O PUPO/IE.

EcrecTBeHHO-HAayuHBIH METOJ] TIO3HAHUS, €r0 BO3MOXXHOCTH W TpPaHUIBl TPUMEHHMOCTH.
DKCIIepUMEHT M TEOPHsI B MPOIEcce O3HAHUS pUpoabl. MoienupoBanue (GU3nuecKux sSBICHUN
U mpoueccoB. Ponb skcnepuMeHTa M TEOpHM B IMpoliecce MOo3HaHWs Npupoiabl. Pusmueckas
BenuunHa. [lorpemrHocTy u3MepeHuil ¢usnveckux BenudyuH. Pu3ndeckue 3aKOHBI. [ paHUIIbI
OPUMEHUMOCTH (pu3nueckux 3akoHoB. [loHsTHEe O ¢u3nMyeckoil kKapTuHe MHpa. 3HAUYEeHUE
¢u3uku npu ocBoenuu npodeccuii CIIO u cnermansHocTei CIIO.

1. OcHOBBI MEXaHUKH

Kunemaruka. Mexannueckoe nswxkenue. I[lepememenue. Ilyrs. Ckopoctb. PaBHOMepHOE
NPSMOJIMHEMHOE JIBM)KEHHME. Y CKOpeHHe. PaBHOnepeMeHHOE MNpPSIMOJMHENHOE JBUKEHUE.
CBobonHoe majneHue. [IBukeHue Tena, OPOIIEHHOTO IMOJ YIJIOM K TOpU30HTY. PaBHOMepHOe
JIBUJKEHHE 110 OKPYKHOCTH.

3akonbl Mexanuku Hwbrorona. Ilepsoiii 3akoH Hprorona. Cuia. Macca. Umnynbc. Bropoii
3akoH HproToHa. OCHOBHOM 3aKOH KJIacCHUYECKOW AMHaMHMKU. Tpetuid 3akoH HbproToHa. 3akoH
7




BceMHUpHOTO TsroteHus. [paButarmonHoe moje. Cumia Tsokectu. Bec. CrmocoObl m3MepeHus
Macchl Tel. CHIIbI B MEXaHHKE.

3aKoHBI COXpaHeHHs] B MeXaHHMKe. 3aKOH COXPaHCHMs MMILyJbca. PeakTHBHOE IBM)KECHHE.
Pabora cunbl. PaboTta moreHumaneHbeIX cui. MomrHocTh. DHeprus. KuHerndeckas sHEprus.
[ToreHunanbHass 3Heprusl. 3aKOH COXPAHEHHsS MEXaHUYeCKOM sHepruu. lIpuMeHeHue 3aKoHOB
COXPaHEHHS.

Mexanuuyeckue kojedanusi. KomebGarensHoe nBmwxkeHue. [‘apMoHWUYeckne KojaeOaHUS.
CBoOoiHBIE MexaHHuYecKue KoiieOanws. JIMHEWHbIE MEXaHHUYECKHUE KOJIeOATeNbHBIC CUCTEMBI.
[IpeBparienrie  dHEpruM mpu  KojebaTenbHOM  JBIKeHWU. (CBOOOIHBIE  3aTyXarolue
MeXaHHUYeCKHe KoyieOaHus. BBIHYXICHHbIE MEXaHUYECKHE KOJeOaHusl.

Ynpyrue BouHbI. Ilonepednsle U IPOIOJIbHBIE BOJHBI. XAPAaKTEPUCTUKU BOJHBL. YPaBHEHHE
IUIOCKOM Oeryuieil BoJHbl. 3BYKOBbIE BOJIHBI. YJIBTPa3ByK U €r0 IPUMEHEHUE.

Hemoncmpayuu

3aBUCUMOCTb TPAEKTOPHUHU OT BbIOOpA CUCTEMBI OTCUETA.

Busibl MexaHMYECKOTO ABUKEHHUS.

3aBUCUMOCTb YCKOPEHHMSI T€JIa OT €r0 MAacChl U CUJIbL, AEUCTBYIOLIEH Ha TEIO.

CrnosxeHue cui.

PaBeHCTBO M IPOTUBOIIOJIOKHOCThH HAMPABJICHUSI CUJI IEUCTBUS U IPOTUBOJACHCTBUS.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepopMariu.

Cuiel TpeHUsL.

HesecoMocTs.

PeakTrBHOE IBUKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

CB0OOHBIEC U BBIHYXK/ICHHBIE MEXaHUYEeCKHE Kojiebanus. Pe3onanc.

OGpa3oBaHue U pacnpoCTpaHEHUE YIPYTrux BOH. YacToTa KoineOaHuii 1 BRICOTAa TOHA 3BYKA.
Jlabopamopnwie 3anamus:

HccnenoBanue IBUXKEHUS Tella IO JEUCTBUEM ITIOCTOSHHON CUJIBL.

M3y4eHne 3aK0Ha COXpPaHEHHs UMITYJIbCA.

CoxpaHeHne MEXaHWYECKOW DJHEPruu IpHU JBIKEHUM Tela MOJ ACUCTBUEM CHII TSDKECTH U
ynpyrocti. CpaBHeHHE paOOThI CHIIBI C U3MEHEHNEM KMHETHYECKOH SHEpruH Tea.

N3yueHne 3aKOHOB COXpaHEHHs Ha IIpUMepe yaapa apoB U OaJUIMCTHYECKOT0 MasiTHUKA.
N3ydeHre ocoOeHHOCTEN CUITbI TPEHUSI (CKOJIbKEHUS).

W3ydeHue 3aBUCMMOCTH MepHojia KoyieOaHU HUTSHOTO (WM MPY>KUHHOTO) MasgTHUKA OT JUITMHBI
HUTH (WJIH MacChl Tpy3a).

2.0cHOBBI M0J1eKYJISIpHOH (GU3UKH U TEPMOIMHAMHKHU

OCHOBBI MOJICKYJISIPHO-KHHeTHYeCKOi Teopuu. UneanbHblil ras. OCHOBHBIE MOJOXEHUS
MOJIEKYJISIPHO-KMHETUUYECKON TeopuH. Pa3smMepsl n Macca MoJIeKya U aTOMOB. bpoyHOBckoe
nexenune. g dysus. CUIbIMIHEprusiMeXKMOJIEKyIIpHOroB3auMoaeiicTBus. CTpoeHue
ra3zo00pa3HbIX, KUIKUX U TBEpAbIX Tesd. CKOPOCTH IBMXKEHHSI MOJIEKYJ U MX HU3MEpEHHE.
WNneansubiii ra3. JlaBienue raza. OCHOBHOE YpPaBHEHHUE MOJIEKYJISIPHO-KHHETHUYECKOMN
Teopuu Ta3oB. Temmeparypa W ee¢ u3MepeHue. ['a3oBble 3aKOHBI. AOCOJIOTHBIA HYIb



Temreparypel. TepMoauHaMH4YecKash IIKajla TeMIepaTypbl. YpaBHEHHWE COCTOSHUS
nJIeaJIbHOTO ra3a.MossipHasi ra3oBasiioCTOSIHHASL.

OcHoBbl TepMoauHaMuKH. OCHOBHBIE IIOHSTHUS U OmpeneseHUus. BHyTpeHHsiss 3Heprus
cuctembl. BHyTpeHH s HEprusinaeanpHororasa. Paboranreninorakakgopmeinepenadu
sHepruu. TerioeMKocTh. Y IelIbHAs TEIIOEMKOCTh. Y paBHEHHE TEIUIoBOro OanaHca. [lepBoe
Hayajgo TepMOJAMHAMUKHU. AnnabatHbld mpouecc. [IpuHImMn nefcTBUS TETUIOBOW MAalIWHBI.
KIIJ tenmoBoro asuraresiss. Bropoe Hayamo TepMOAMHAMUKU. TepMOAMHAMHUYECKas IIKajia
TeMreparyp. X0oJIOAWIbHbIE MAIIMHBL. TeroBeie ABurarenu. OxpaHa MNpUPOBI.

CeoiictBa mnapos. lcnapenue u koHpaeHcauus. HacblllleHHBII map M €ro CBOMCTBA.
AOcoiyifoTHasT M OTHOCHUTEJbHAs BJIAXHOCTb Bo3ayxa. Touka pocel. Kunenue.
3aBUCUMOCThTEMIIEPATYPBI KUIIEHUSI OT AaBiieHUs. [leperpersiii map u ero UClojJb30BAHUE B
TEXHHUKE.

CaoiicTBa KuAKOCTel. XapakTepUCTUKA XKUJKOTO COCTOSIHUS BemecTBa. [loBepXHOCTHBIM
CJIOW JKUJKOCTH. ODHEpPrusi IOBEPXHOCTHOIO CJIoA. SIBJIEHMS Ha TpaHULIE KUAKOCTH
CTBEpJbIM TeJoM. KanuwiuisipHble sIBJIICHUS.

CaoiicTBa TBepAbIX TeJ. XapaKTEPUCTUKA TBEPJIOTO COCTOSHHS BelIeCTBa. YTIpyTrue
CBOMCTBA TBepAbIX Tejl. 3aKOoH ['yka. MexaHnnueckue CBOMCTBa TBEPAbIX Tell. TerioBoe
pacuimpeHue TBEpAbIX TeJ U KuJaKocTel. [[maBieHue u kpucraminzanus.

Hemoncmpayuu

JBr>xenune 6poyHoBckuX yactull. Juddyzus.

W3meHeHne JaBieHUs Ta3a C HU3MEHEHHEM TeMIIepaTypbl MNpH IOCTOSIHHOM oOObeMe.
N3oTepMuueckuii U n300apHBIil IPOLECCHI.

N3MeHeHne BHYTpPEHHEH HHEpPruy TeJl IMpPU COBEPIIEHUU pPalOOTHI.

Mopaeny TennoBbIX IBUTATEIIEH.

Kunenne Boapl npu noHWkeHHOM JaBieHud. [Icuxpomerp

Y TUTPOMETP.

SIBnenus IMOBEPXHOCTHOI'O HaTSKEHUS 51 CMa4duBaHUsI.
Kpucrannsl,amopdHbIieBeniecTBa, KUAKOKPUCTALITNYECKUETENA.

Jlabopamopnuwie 3anamus:

N3mepenue BIIaXKHOCTH BO3yXa.

H3mepeHne MOBEPXHOCTHOTO HATSYKEHUS >KUIKOCTH.

Habmonenue mnponecca kpucramumzauuu W3ydenuwe nedopmanuu pactsokeHus. M3yuenue
TEIIOBOTO PACUIMPEHUs TBEPIBIX Tell.

N3yuenne ocobeHHOCTEH TEIIOBOTO PACIIMPEHUS BOJIBI.

3. DJIeKTPpOAMHAMHUKA

JyleKTpUYeCcKoe MoJie. DJIEKTPUUECKHE 3apsiibl. 3aKOH coxXpaHeHus 3apsaa. 3akoH Kyona.
DnekTpuueckoe nosie. HanpskeHHOCTD AnieKTpuueckoro mosist. [IpuHuun cynepno3uuuu noJieu.
PaGora cun  3MEKTPOCTATHYECKOTO OJIA. ITorennuai. Pa3Hocts MOTCHIIMAIOB.
OKBUIOTEHUHUANIbHBIE MOBEPXHOCTU. CBsi3b MEXKAY HANPSHKEHHOCTBIO U Pa3HOCTHIO
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MOTEHIIMAJIOB AJIEKTPUYECKOTo TMoJisl. JMANeKTpuku B 3nekTpudeckoM moje. [lomspusanms
TdIeKTpukoB.  [IpoBomHukn B anekTpuueckoMm mone.  Kowpencatopel. CoenuHeHue
KOHJICHCATOPOB B Oarapero. DHeprusi 3apspDKEHHOT0 KOHAEGHCATOpa. DHEPrHsl dJIEKTPUYECKOTO
HOJISL.

3aKoHBI MOCTOSAHHOI0 TOKA. YCJIOBUS, HEOOXOIWMBIC /JIi BOSHHUKHOBEHHS W TOJICPKAHUS
anekTpudeckoro Toka. Cuia Toka M IJIOTHOCTh TOKa. 3akoH Oma mnst yuactka nenu 6e3 DJIC.
3aBUCHUMOCTD DJIEKTPUUECKOT0 COMPOTUBIICHUSI OT MaTepuaia, JUIMHbI U IUIOMIAJAd MOTEPEUHOTO
CEUYCHHS TMPOBOJHHMKA. 3aBUCUMOCTh DJIEKTPUYECKOTO COMNPOTHBJICHHUS IPOBOJHHKOB OT
TEeMIIepaTypbl. DJEKTPOABUXKYIAs CHJIAa HMCTOYHUKA TOoKa. 3akoH Oma JuIsi TIOJIHOW IIETIH.
CoenuHenrue TpoBOJHUKOB. CoeIWHEHHE HCTOYHHUKOB JJIEKTPUUYCCKON SHEpPruu B OaTapero.
3akoH JIxoyns— Jlenma. PaboTa 1 MOITHOCTH 2JIEKTPUUECKOTO TOKA. TeIaoBoe JCHCTBHE TOKA.

DJIeKTPUYECKUH TOK B PAa3JIMYHBIX Cpefax. DJIEKTPUUECKUI TOK B MeTajlIaX. DJIEKTPOHHBIN
ra3. Paborta BbIxoja. DIEKTPUYECKUI TOK B AJIEKTPOJIUTAX. DIeKTpoiu3. 3akoHbl Dapajes.
[IpumeHeHue IeKTpoIn3a B TEXHUKE. DIEKTPUUECKUN TOK B ra3ax U Bakyyme. MoHuzanus rasa.
Bunpel razoBeix paspsnos. [lonsarue o miasme. CBoiicTBa U IPUMEHEHUE 3JIEKTPOHHBIX ITyYKOB.
DNEeKTpUYecKUi TOK B MOJynpoBoAHHKaxX. CoOCTBEHHas MNPOBOJMMOCTb MOJYIPOBOJHUKOB.
[TosrynnpoBOIHUKOBBIE TPUOOPHI.

MarnutHoe moJje. BeKkTop MHAYKUMM MarHUTHOIrO MoJjsA. JIedCcTBME MAarHMTHOrO MOJA Ha
NPSIMOJIMHEMHBIA IPOBOJHUK C TOKOM. 3akoH Amiepa. B3aumonelictBue TOkOB. MarHUTHbBIN
notok. Pabora mo mnepeMenieHuio NPOBOJHUKA C TOKOM B MarHUTHOM none. [leiictBue
MarHuTHOTO TOJIsl Ha ABWXKymuicsa 3apsa. Cuna Jlopenna. OmnpezaeneHne yaeiabHOTO 3apsa.
Yckopurenu 3apsOKEHHBIX  YaCTHIL.OJIEKTPOMAarHUTHAs MHAYKLUA. OJEKTPOMarHUTHas
uHAYyKIMs. BuxpeBoe anekrpudeckoe noje. CaMOMHIYKIMSA. DHEPrUsl MATHUTHOTO TOJIS.

Hemoncmpayuu

B3aumoneiictBue 3apsokeHHbIX Ted. [IpoBOJHMKM B 3ieKTpuyeckoM mousie. [IMdIekTpuku B
aNIeKTpudeckoM rnosie. KonaeHncaropsl.

TennoBoe AeWCTBUE JIEKTPHUUECKOTO TOKA.

CoOcTBeHHas U MpPUMECHasi MPOBOJMMOCTb MOJTYITPOBOAHUKOB. [101yIIpOBOAHUKOBBIN AUO.
Tpansucrop. OneiT DpcTena.

B3aumonelictBue NpOBOJAHUKOB C TOKaMU. OTKJIOHEHHE AJIEKTPOHHOI'O MyYyKa MarHUTHBIM
MoJIeM. DJIEKTPOIBUTATENb.

DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI. DIEKTPOMArHUTHAS UHAYKLHS.

Omnerter @apages.

3aBucumocts DJIC CaMOMHAYKIMH OT CKOPOCTH H3MEHEHHs CWJIBI TOKa U HHIYKTUBHOCTH
IPOBOTHHKA.

Pabora anexrporeneparopa. Tpanchopmatop.

Jlabopamopnvie 3anamusn:
N3yuenune 3akona Oma il ydacTka IeMd, TOCIeA0BATeIbHOTO U MapalIeIbHOTO COSAMHEHUS
MIPOBOJTHUKOB.
N3ydenune 3akona Oma 111 TOJIHOM 1enu. M3ydeHue siBIeHHS 3IEKTPOMAarHUTHOW WMHIYKIUU.
Omnpenenenne kodpUIMEHTa MOJE3HOTO ICHCTBHS AIEKTPUUYECKOro uaiiHuka. OmpeneneHue
TEMIIepaTypbl HUTH JIaMIIbl HAKAJIUBaHUSI.
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Onpenenenrie 3/]C 1 BHyTpEHHETO COMPOTUBIICHUS] ICTOYHUKA HATIPSKEHHUS.

4. DJIeKTPOMATHUTHbIE KOJe0AHUS U BOJIHBI

DJIeKTPOMATHUTHBIE  KoJiefaHusi. CBOOOJHBIE DJICKTPOMAarHUTHBIE  KOJEOaHHS.
[IpeBparmenne SHEpruM B KoJIeOATEILHOM KOHTYpE. 3aTyXalomlue >SJICKTPOMArHUTHBIC
kosieObanus. ['eHepaTop He3aTyXarIuX JICKTPOMATHUTHBIX KoJieOaHWH. BBIHYXICHHBIS
anekTpudeckue kosneOanms. IlepemenHwiii Tok. ['eHeparop MEpPEeMEHHOTO TOKa.
EMKOCTHOE ¥ HWHIYKTUBHOE CONPOTHUBIICHHS II€pEeMEHHOro Toka. 3akoH Owma s
AJIEKTPUYECKON LIenmu MNepeMEeHHOro Toka. PaboTra W MOIIHOCTH IMEPEMEHHOr0 TOKa.
I'enepartopsl Toka. Tpanchopmaropsl. Toku BbicOKOH dacToThl. [lonydyenue, nepemada u
pacnpeiesieHue dJIeKTPOIHEPT U H.

JJIeKTPOMATHUTHBIE BOJHBbI. DJIEKTPOMArHUTHOE TIOJIE KaK OCOOBIA BHUJ MaTEpHU.
DnekTpoMarHuTHble BoJHBL. Bubpatop ['epra. OTKpbITBIH KOJEOaTEeNbHBIA KOHTYD.
N3o6perenne paguo A. C. IlomoBem. Ilonsitue o paauocsszu. Ilpumenenue
AJIEKTPOMArHUTHBIX BOJIH.

Hemoncmpayuu

CB0OOIHBIC AJICKTPOMArHUTHBIC KojieOanus. OcruiuiorpaMmMa IepeMeHHOTO TOKa.
KonaeHncatop B 1ieny nepeMeHHOT0 TOKa.

Karymika HHAYKTUBHOCTH B LIENIM EPEMEHHOTO TOKa. Pe30oHaHC B mocieoBaTebHON Lenu
MEPEMEHHOro Toka. M3inyyeHue u npuem 3JIeKTPOMarHMTHBIX BOJIH.

PammocBs3b.

Jlabopamopnusle 3anamus:

NHayKTUBHBIE U EMKOCTHOE COIPOTUBIIEHUS B LIENU IEPEMEHHOIO TOKA.

5. Onruka

IIpupoaa cBera. CKOpOCTh pacpOCTPAHEHUs CBETA. 3aKOHBI OTPAXKEHUs U MPEIOMIICHUS
ceeta. [lonHoe oTpaxenue. JIunsel. ['1a3 kak ontudeckas cucteMa. OnTuyecKue Npuoopsl.

BouaHoBble cBoiicTBa cBera. MHTepdepeHuns cera. KorepeHTHOCTh CBETOBBIX JIydeil.
Nutepdpepenuuss B ToHKUX IUIeHKax. [lomocel paBHOW Tonmubbl. Koneuna HbroToHa.
Hcnonb3zoBanue uHTEepdepeHIun B Hayke U TexHuke. [udpaxuus ceera. dudpakius
HallleJIM B mapaulenbHbIX jdydax. JudpaxkuuonHas pemetka. [lonstue o romorpaduu.
[Tonspuzanuss nonepeuHslx BoiH. llosmspuszanus csera. [IBoiiHOE JydenpeaoMIICHHE.
ITonapounel. Jucnepcuss ceeta. Buapsl cnektpoB. CrekTpbl uciyckaHus. CHEKTpbI
MOTJIOLIEHHUs. YIIbTpauoIeTOBOE U UH(paKpacHOe n3ilydeHus. PeHTreHoBckue ryuu. Mx
IIpUpoja 1 CBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPaYKSHHSI ¥ TIPEIIOMJICHHUS CBETA.
[TonHOE BHYTpEHHEE OTPA’KEHHUE.
Ontuueckue IPUOOPHI.
WNutepdepenusi.

Hudpakmus ceera.
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IMonspuzanus ceera.

[Tosyuenue criekTpa ¢ IOMOIIBIO TTPU3MBI.

[Tonmydyenue cmekTpa ¢  TMOMOIIBIO  JU(PPAKIIMOHHOW  PEIISTKH.
CnekTpocKoIl.

Jlabopamopnuwie 3anamusn:

Nzyuenue n3zo0pakeHus NpeaIMETOB B TOHKOM nuH3e. V3yuenune untepdepeHnu u audpakuuu
CBeTa.

['pagyupoBKa CIIEKTPOCKOIIA U ONpEAeNICHUE IJTMHBI BOJIHBI CIIEKTPAIbHBIX JIMHUH.

6. OcHOBBI crIenMATbHON TEOPUH OTHOCHTEJIBbHOCTH

WMHBapraHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMme. [locTynaTsl Dlinmreiina. [IpocTpancTtso u
BpEMsl CHELMAIIbHOM TEOpUU OTHOCUTENBHOCTH. CBSA3b MacChl U S3HEPIMHM CBOOOJHOM YaCTHIIBL.
DHeprus NoKosl.

7. Jn1eMeHTbl KBAHTOBOM (PM3UKHU

KBanroBas onrtuka. TemsnoBoe wusnyuenue. PacripeneneHue »HEpruM B CIEKTpe aOCOJIOTHO
yépHoro tena. KBantoBas runoresa [Inanka. @otonsl. BHemHmit hoTosnexTpudeckuii 3G pexT.
Buyrpennnii  porosdpdexr. Tumbr  ¢porosnementoB. JlaBnenue cBera. llonsTHe o
KOPIIYCKYJIIPHO-BOJIHOBOM nIpupoze cBera. Pusmka aroma. Pa3BuTue B3IVISAOB Ha CTPOEHHUE
BELIECTBA. 3AKOHOMEPHOCTU B aTOMHBIX CIEKTpax Boaopoja. SnepHas mozaens atoma. OIBITHI
3. Pesepdopna. Mogens aroma Bogopona no H.bopy. I'mmoreza ne bpoitns. CooTHomienue
HeonpenenénHoctei I'elizen6epra. KBaHToBbIE TeHEpaTOPHI.

Hemoncmpayuu

dotorpdexr.
JluHeiuaTeie CHEKTPHI PA3NIUYHBIX BemiecTB. M3myueHue naszepa (KBAaHTOBOTO TE€HEPaTOpa).
CueT4rK HOHU3HUPYIOIIUX U3ITYYCHUH.

Cooeporcanue ¢ yuemom Paboueti npoepammer 6ocnumanus:
-BHeknaccHbie MeponpusTUs o Gpu3MKe B paMKax MpeIMeTHON JeKabl;
- OnuMnuaapl Mo npeameTy «Ou3nKay.

2.3. [IpumepHbIe TeMbl pedepaToB (JIOKJIAT0B)

Anexcangp I'puropseBud CTONIETOB — pyCcCKuil (hU3HK.

Anexcannp CrenanoBud [TornoB — pycckuil yueHslid, n300peraTens paauo.
AnbTepHaTUBHAs HHEpreTHKa.

AKYCTHYECKHE CBOMCTBA MOJIYIPOBOAHUKOB.

AHnape Mapu AMIiep — OCHOBOIIOJIO)KHUK 3JIEKTPOJAMHAMUKH.
ACHHXPOHHBIN JBUTATENb..

AtomHas gusuka. M3otomnel. [IppumeHenne paiioakTUBHBIX HM30TOIOB.
beckoHTakTHBIE METOJBI KOHTPOJISI TEMIIEPATYPHI.

bunonsipHble TpaH3UCTOPBHI.

Bopuc CemenoBuu SIkobu — (u3MK U U300peTaTeb.
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Benuuaiimme OTKpbITHS (U3UKH.

Buppl anexkTpuyeckux pazpsigoB. DIEKTPUUYECKHIE Pa3psabl Ha CIIy)KOe YeloBeKa.
Bnusaue nedexroB Ha puznyeckre CBOMCTBA KPUCTAIUIOB.

I"anuneo 'anuiieit — OCHOBATEIb TOUHOIO €CTECTBO3HAHUS.

["onorpadus u ee mpuMeHeHHE.

JIBrKeHue Tena NepeMEeHHOM MaccChl.

Hudpakius B HaIIEH KU3HU.

Kunkue kpucrtauibl.

3akonbl Kupxroda 11st 3JeKTpUYECKOn 1IeTH.

3aKOHBI COXPAHEHUsI B MEXAHHUKE.

3HaueHue OTKpbITUH ['ammiies.

Hrops Bacunbesuu KypuatoB — Qu3uK, Opranu3atop aTOMHON HAYKH M TEXHUKH.
Hcaax Hpl0TOH — co371aTelb KIIACCHYEeCKOH  (PH3UKH.

Hcnonb3oBaHue 37€KTPO3HEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTUKU HIEMEHTAPHBIX YaCTHIL.
KoHcTpyKkImoHHasi MPOYHOCTh MaTEpHUalIa U €€ CBA3b CO  CTPYKTYpOil.
KoHcTpykuus M BU[BI JIa3€pOB.

KpuosnexrpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUU U UX HCIOJIb30BaHUE.

Jleonapyo na BuHuu — y4eHbBIH U M300peTaTeb.

MarnuTHble U3MepeHus (MIPUHLIUIBI TOCTPOEHUS PUOOPOB, CIIOCOOBI M3MEPEHHSI MATHUTHOTO
MOTOKA, MATHUTHON HWHIYKIIMH).

Maiixn @apaneit — co3aarenb yuyeHus 00 3JeKTPOMarHUTHOM  TIOJIE.

Makc I1naHk.

MeTo MeUEeHBIX aTOMOB.

Metobl HaOIOJEHNS U PETUCTPALIMH PAIMOAKTUBHBIX U3JIy4YEHUH U 4acTHULL.
MeTtobl onpeieneHnst II0THOCTH.

Muxann BacunbeBnd JIOMOHOCOB — yUY€HBIN  JHIMKJIONEIUCT.

Mogenu aroma. OnsiT Pesepdopra.

MounekynsipHO-KUHETHYECKas TEOPHUsl HJealIbHbBIX a30B.

MosHust — ra30BbIi pa3psj B IPUPOIHBIX YCIOBUSX.

HanoTexHonmoruss — MexAuCIUIuInHapHas 001acTh (pyHIaMeHTaIbHON U MPUKIIaJHOW HAYKU U
TEXHUKHU.

Hukona Tecna: »Ku3Hb U HEOOBIYAITHBIE OTKPBITHS.

Hunwsc bop — onuH 13 co3nareneii COBpeMEHHOM (DU3UKH.

OO6wbsicHeHne (OTOCHHTE3a C TOUKH 3peHUs (PU3UKH.

OnTHyeckue sBJIEHUS B IPUPO/IE.

OTKpBITHE U IPUMEHEHNE BHICOKOTEMITEPATYPHOM CBEPXITPOBOAUMOCTH.
ITepeMeHHBII 2EKTPUUECKUN TOK U €r0 IIPUMEHEHHUE.

[Tnasma — yeTBEpTOE COCTOSIHME BEIIECTBA.

[TosrynnpoBOTHUKOBBIE TATYUKH TEMIIEPATYPHI.

[TpuMeHeHne KUIKUX KPUCTAJUIOB B IIPOMBILIIEHHOCTH.

IIpuMeHeHne AIepHBIX PEAKTOPOB.

[Ipupona deppomaraeTusma.

[TpoGieMbl 3KOJIOTHH, CBSI3aHHBIE C UCTIOJIb30BAaHMEM TEIJIOBBIX ~ MAIlIKH.

13



[Tpon3BoaCTBO, Epeada U UCIOJIB30BAaHUE AIIEKTPOIHEPTUU.
[Tse303nexTpuueckuii 3pekt ero npumMeHeHue.
PasButne cpencTB CBA3U U paguo.

PeakTuBHBIC ABUTIaTCJIN U OCHOBBI pa6OTBI TCIUIOBOM MAIITUHEL.

PenukroBoe wu3nydeHue.

PentrenoBckue nyuu. Uctopust otkpeitus. IIpumenenwue.
Poxxnenue u 3BoOIIOLINSA 3BE3.

Pons K. O. [In0AKOBCKOr0 B pa3BUTUN KOCMOHABTUKHU.
CBeT — 2JIeKTpOMarHuTHasi BOJIHA..

Cunel TpeHusL.

CoBpeMeHHasl CIyTHUKOBAs CBA3b.

CoBpeMmenHas (puznyeckas KapTHHA MHPA.
CoBpeMeHHbIE CPEeICTBA CBSI3U.

Tpanchopmaropsl.

VYnbTpa3Byk (MOTy4eHHE, CBOMCTBA, IPUMEHEHUE).
YrupaBnseMblii TEPMOSICPHBII CUHTE3.

Yckoputenu 3apsyKEHHBIX YaCTHII.

®u3nka u My3bIKa.

Ou3nyecKkue CBOKCTBA aTMOCHEPHI.

DOTOIIEMEHTHI.

®otordpexr. [Ipumenenue sapnenus Gotorddexra.

XaHnc KpI/ICTI/IaH apCTCI[ — OCHOBOIIOJIOKHUK 3JICKTPOMArHeTu3imMa.

IIIxana >1€KTPOMarHUTHBIX BOJIH.

DKosoruyeckre mpoodaeMbl 1 BO3MOXKHBIE ITYTH UX  PEIICHUS.
DNEeKTpOHHAs MPOBOAUMOCTb METaLIOB. CBEPXIPOBOJUMOCTD.
Omunuit XpuctruanoBud JleHI — pycckuil (uzuk.
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3. TEMATHYECKOE INTAHUPOBAHHUE

3.1 TemaTnyecknid mJjaH

O0bem o0pa3oBaTeIbHOI NPOTrPaMMBbI
(akajeMUYeCKHUX YaCOB)
HaumenoBanme pa3jaena BCEI'O BCETO BO B TOM HuciIe
B3aMMOJIEeCTBUH | JIaDOpaTOPHbIE U
c NpaKkTHYeCKUe
npenojaaBarejiemM 3aHATHA
BBenenue 2 2 -
OCHOBBI MEXaHUKHU 16 16 -
OcHOBBl  MOJNEKyIApHOH  Pu3uKH  H )3 73 2
TEPMOJUHAMUKHU
DIIEKTpOANHAMUKA 60 60 19
DNEeKTpOMarHUTHbHIE KOJICOAHUSI U BOJIHBI 18 18 2
Orntuka 19 19 2
OcHoBBI CHeIHaTbHOM TEOpUU 6 6 -
OTHOCHUTEJILHOCTH
DneMeHThl KBaHTOBOU (pU3MKHU 29 29 10
JlabopaTopHbIil NPaKTUKYM 20 20 35
Koncynbranuu 2 2 -
[Ipomexyrounas arTectauus B (opme 6 6 -
IK3aMEeHa
Hroro 206 206 35

3.2. XapaKTepI/ICTI/IKa OCHOBHBIX BU10B yqeﬁﬂoﬁ ACATECIBHOCTH CTYACHTOB

Conep:xkanue XapaKkTepuCTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH CTY/ICHTOB
00y4eHust (Ha ypoBHe y4eOHBIX AelCTBHIA)
Beeoenue YMeHHs TOCTaHOBKM IIeNiel JedTeNbHOCTH, IJIAaHMPOBAHUS COOCTBEHHOM

JNEATEIbHOCTH I  JOCTUIKEHUS IIOCTaBICHHBIX LEJIEH, IPEIBUICHUS
BO3MOJKHBIX pE€3YyJIbTaTOB OJTUX JIEUCTBUH, OPraHHU3alUd CAMOKOHTPOJS H
OLICHKH ITOJIy4YEHHBIX PE3YJILTATOB.

Pa3BuTHe crnocoOHOCTH SCHO M TOYHO H3JIaraTb CBOM MBICTH, JIOTUYECKU
00OCHOBBIBaTh CBOIO TOUYKY 3PEHMSI, BOCHPUHUMATh U aHAIU3UPOBATH MHEHUS
co0eceJHUKOB, IIPU3HABAs MIPaBO APYroro 4eJI0BEKa Ha NHOE MHEHHE.
[IpousBenenne wu3MepeHus (QU3MYECKMX BEIMYMH M OLEHKAa TpaHUIIbI
MTOTPEIIHOCTEN NU3MEPEHUN.

IIpencrasnenue rpaHUbl IOTPEIIHOCTEH W3MEPEHHM IIPU IOCTPOCHUU
rpauKoB.

YMeHue BbICKa3bIBaTh TMIIOTE3bI ISl 00bSICHEHHS HAOII0AaeMBIX SIBICHUI.
YMeHue npeiarate MOACIIN SABJICHUM.

VYkazaHue rpaHul] NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
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N3noxeHnne OCHOBHBIX II0JIOKEHUN COBPEMEHHOM HaAYyYHOU KapTUHBI MUpA.
[IpuBenenne mpuMepoOB BIUSHUSA OTKPHITUH B (PU3MKE HA MPOTPECC B TEXHUKE
Y TEXHOJIOTMH IIPOU3BOJICTBA.

Hcnonp3oBanue MHTEpHETA U1 TOUCKA HHPOPMALIUU

1. OcHOBBI MEeXaHHUKH

Kunemamuxa

[IpencraBieHne MEXaHMYECKOTO JIBUKEHHUS TeJla YPAaBHEHUSIMHU 3aBUCUMOCTHU
KOOpJMHAT MW TMpOEeKIuerd CcKopocTd OT BpemeHu. IlpencraieHue
MEXaHHYECKOTO JIBIDKEHUS Tela TpaduKamMu 3aBUCHMOCTH KOOPIWHAT U
MPOEKIMEeNH CKOPOCTH OT BpeMeHHu. OrmnpejeseHre KOOpAUHAT MPOMACHHOIO
MyTH, CKOPOCTH M YCKOPEHUs Telia 1o rpadukamM 3aBUCUMOCTH KOOPJIUHAT U
MPOEKIMH CKOPOCTH OT BPEMEHHU.

Onpenenenre KOOpAMHAT MPOUACHHOTO MYTH, CKOPOCTH M YCKOPEHHs Teja
10 YPaBHEHUSIM 3aBUCUMOCTH KOOPAUHAT U MPOEKUUNA CKOPOCTH OT BPEMEHHU.
[IpoBeneHune cpaBHUTEIBHOTO aHAIM3a PABHOMEPHOIO U PABHONEPEMEHHOTO
IBIKECHUH.

VYka3zaHue UCNoJIb30BaHUS MOCTYMATEIBHOIO U BPAIIATEIBHOTO JIBUKEHUN B
TEeXHHUKE.

[IpunoOperenue ombiTa PabOTBl B TPYNIE C BBIOJHEHUEM Pa3IMYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTrka BO3MOXHOW CHUCTEMBl JCHCTBHI W  KOHCTPYKIUHU  JJIA
SKCIEPUMEHTAIIHLHOTO onpeaeeHus KUHEMaTHYECKHUX BCJIMYMH.
[IpencraBnenue nHGOPMAITUU O BUIAX ABUKECHUS B BHJIC TAOHIIBI

Baxonvl  MexaHuxu
Hvromona

OObscHeHHEe JeMOHCTPAIMOHHBIX dKCIEPUMEHTOB, MOATBEPKAAIOIINUX 3aKOH
WHEPLHHU

N3mepenune maccel Tena

N3Mepenne cuibl B3aMMOAECHCTBUS TE

Bprunciienne  3Ha4YeHMS  CAJI N0  M3BECTHBIM  3HAYEHUSM  Mace
B3aMMOJICVCTBYIOIINX TEJl U UX YCKOPEHUN

BrelunciieHne 3HAa4Y€HUS YCKOPEHUW TeNl 10 M3BECTHBIM 3HAYEHUSM
JEUCTBYIOLUX CHJI U MACC Tell

CpaBHeHME CHUIIBI ICUCTBUSL U TPOTUBOACHCTBHS

[IpumeneHne 3aKk0Ha BCEMUPHOTO TATOTEHUS MPH pacdyeTax CUJl U YCKOPEHHI
B3aUMOJICVCTBYIOIIMNX Tl

CpaBHeHHe yckopeHUsi cBOOOJHOro mnazeHus Ha MiaHerax CoJHedHON
CHUCTEMBI

Brigenenue B TekcTe yueOHHKAa OCHOBHBIX KaTE€rOpHil HaydHOU MH(pOpMAaIu

Baxonbi COXpAaHeHUus
6 MEexXaHukKke

[IpuMeHeHne 3aKOHAa COXPAHEHMsS] MUMIYJbCA IS BBIYMCICHUS W3MEHEHHI
CKOPOCTEH TeJ NMPU UX B3aUMOACHCTBUSIX.

W3mepenune paboOThl cHUI M HM3MEHEHHWE KHWHETUYECKOM »HHEepruu Tea.
Boruncnenne paOoThl CHUI M W3MEHEHUS KUHETHYECKONM SHEpruu Telna.
Bbruncnenue mMOTEHUMATBbHOM »HHEPruM Tel B TPABUTAIMOHHOM IIOJe€.
Onpenenenre NOTEHUUAIBHON SHEPTUU YIIPYro AePOPMUPOBAHHOTO Teja IO
M3BECTHOM JeopManvu 1 )KECTKOCTH Tea.

IIpumeHeHne 3aKOHAa COXpPAaHEHMsI MEXAHMYECKONW HHEPrHMM IpH pacdeTax
pE3yNbTaTOB B3aMMOJICHCTBHUI TeNl TPABHUTALMOHHBIMU CHJIa- MU U CHJIAMH
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YIPYTOCTH.
VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKHU.

VYkazanue y4eOHBIX IUCHUIUIMH, TMPU H3YYCHHU KOTOPBIX HCIIONb3YIOTCS
3aKOHBI COXPAHECHUS

2. OCHOBBI MOJIEKYJISIPHOM (PU3UKHM U TEPMOAHMHAMUKH
OcHogwl BrinonHeHnue 3KCHEpUMEHTOB, CIYXAaIIUX i 00OCHOBAHMSI MOJEKYJSPHO-
MOIeKYIAPHOLL kuHeTH4eckoi Teopun (MKT).
Kunemuueckou Pemenue 3amady ¢ NpPUMEHEHHMEM OCHOBHOTO YpaBHEHHUS MOJICKYJISPHO-
meopuu. KMHETHUYECKON TEOPUU T'a30B.
OmnpeneneHre MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM Ha
OCHOBAHWM yYPaBHEHMS COCTOSIHUS UJI€aJIbHOTO Ta3a.
Omnpenenenue mnapaMeTpoB BeEIIECTBA B Tra3000pa3HOM COCTOSIHUM U
MPOUCXOIIIMX TporeccoB Mo rpadukam 3asucumoctu p (T), V (T), p (V).
OkcnepuMmeHTanbHoe uccnenopanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenre B BuAe Trpa@UKOB  H30XOPHOTO, U300apHOTO U
M30TEPMUYECKOTO MPOIIECCOB.
Brprunciienne cpenHel KMHETUYECKOW HHEPrMU TEIUIOBOTO  JIBUKEHUS
MOJIEKYJI 110 U3BECTHOM TEMIIepaType BEIIECTBA.
BrickaspiBaHne TUIOTE3 ISl 00BICHEHUST HAOIIOaeMbIX SIBJICHHUH. YKa3aHue
IpaHull IPUMEHUMOCTH MOJIETH «UealbHbIN ra3» u 3akoHoB MKT
OcHogwl N3mepenue konuyecTBa TEIJIOTHI B IIPOIIeccax TEIIonepe1adm.
mepmoOUHaAMuKU Pacyer xonnyecTBa TEMIOTH, HEOOXOIUMOTO JAJISl OCYLIECTBICHUS 33JaHHOTO
rpoliecca ¢ Terjonepeaayei.
Pacuer wu3MeHeHUsT BHYTpPEHHEH OHHEpruM Tei, pabOThl M TEPEAAaHHOTO
KOJIMYECTBA TETUIOTHI C UCTIOIB30BAaHUEM TIEPBOTO 3aKOHA TEPMOIUHAMHUKH.
Pacuer paboTs1, coBepiieHHOM razom, 1o rpaduky 3aBucumoctu p (V).
Brruucinenne paboThl raza, COBEPIIEHHOW MPU M3MEHEHUM COCTOSHUS IO
3aMKHYTOMY ITUKITY.
Breruncnenmne KIIJ] mpu coBepiieHnn ra3oM paboThl B Mpolieccax U3MEHEHUS
COCTOSIHUS TI0 3aMKHYTOMY ITHKITY.
OObscHEeHrEe TPUHIIMIIOB IEHCTBHUS TETIOBBIX MAIIIKH.
JlemoHCTpanust poau (PU3UKK B CO3AAHUM W COBEPIICHCTBOBAHWHU TETIOBBIX
JIBUTATENEH.
W3noxxeHne CcyTH SKOJOTHYECKHX MpolieM, 0O0YyCIOBIEHHBIX paboToi
TETUTOBBIX JIBUTATENCH U MPEIIOKEHNE TTYTH UX PEIICHHS.
YkazaHue rpaHull TPUMEHUMOCTH 3aKOHOB TEPMOAMHAMHUKH.
YMeHue BeCcTH AMAJIOr, BBICIYIIMBATH MHEHHE OINMOHEHTa, Y4acTBOBAaTh B
JUCKYCCHUU, OTKPBITO BBIPaXaTh U OTCTAUBATH CBOIO TOUKY 3PECHHUS.
VYkazaHue y4eOHBIX [UCIUIUIMH, TPU HM3YYEHUU KOTOPBIX HCIOIB3YIOT
yueOHbIl MaTepuan «OCHOBBI TEPMOAMHAMUKI
Bzaummnvle N3mepenne BIaKHOCTH BO31yXa.
npespawerus Pacyer xonmuuecTBa TEMIOTHI, HEOOXOAMMOIO Ul OCYILECTBICHUS Mpoliecca

brcuoKocmell U 2a308.

Teepovie mena.

nepexoaa BCIECCTBA U3 OJHOI'O arperaTHoro COCTOAHHA B APYTrocC.
3KCH€pI/IMeHTaJIBHOC HCCICIOBAaHUC TCIIJIOBBIX CBOICTB BCIICCTBA.
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[TpuBeneHne NpUMEpOB KaMWJUIAPHBIX SBJICHUN B OBITY, TPUPOJIE, TEXHUKE.
HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPJBIX TEI.

[Ipumenenne ¢Qu3nyecKMX MOHATUH M 3aKOHOB B YUeOHOM Marepuaje
po(ecCHOHATIBHOTO XapaKTepa.

Hcnons3zoBanne VHTepHeTa ans moumcka MHGOpManuu o pa3paboTKax H
INPUMEHEHHSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTEpPUAIIOB

3. DJekTpoauHAMHMKA

Onekmpocmamuka

Breraucnenue cun BSaI/IMOIIef/'ICTBI/ISI TOYCYHBIX DJICKTPUYCCKUX 3apsa10B.
Brraucnenue HAIMpsOKCHHOCTU JJICKTPUYCCKOI'O IMOJIsI OAHOI'O M HCCKOJIBKUX
TOYEUYHBIX JIEKTPUYECKUX 3apsAI0B.

Breraucnenue MNOTCHIHMAIAa DJJICKTPUYCCKOr'o II0JIA OJHOI0 M HCECKOJBbKUX
TOYEYHBIX JIEKTPUYECKUX 3apsi/IOB.

W3mepenue pa3HOCTH MOTEHIUAIIOB.

W3mepenue 3Heprun EKTPUIECKOTO MOJIS 3apsSHKEHHOIO KOHAECHCATOPA.
Brruncnenue sHeprun 3JIeKTPUYECKOTO MOJIs 3apsHKEHHOTO0 KOHJEHCATOPA.
PazpaboTka 1uraHa W BO3MOXKHOM CXEMBI JCUCTBUI HSKCHEPUMEHTAIBHOTO
ONpeACIeHUsT  DIEKTPOEMKOCTH  KOHJIEHCAaTOpa M AMDIEKTPUYECKON
IIPOHUIIAEMOCTH BEUIECTBA.

IIpoBenenue CPaBHUTEIBHOTO aHanu3a IPABUTALMOHHOTO 51
EKTPOCTATUYECKOTO MOJIEH

[locmosannviti  mox.
Tox 6 paziudHbIX
cpeoax.

M3MepeHne MOIHOCTH 3JEKTPUYECKOT0 TOKA.

Wzmepenne OJIC u BHYTPEHHErOo COINPOTUBIEHUS HMCTOYHUKA TOKA.
BbimonHenne pacdyeToB CHIBI  TOKA W HanpsDKEHUH Ha  ydacTKax
BJIEKTPUYECKUX LIETIEH.

OOmbsicHeHHEe Ha TpUMepe DIIEKTPUUYECKON HENH ¢ IBYMs MCTOYHHKAMH TOKa
(BAC), B kakoM ciy4yae HCTOUYHUK 3JIEKTPUYECKOM HSHEpruu paboTaer B
pEeXUME TeHepaTopa, a B KAKOM — B PEKUME MTOTPEOUTEIIS.

Omnpenenenue TeMIepaTypbl HUITH HaKaJIUBaHUS.

M3MepeHue 37eKTpUIecKoro 3apsja IeKTPOoHa.

CHsTHE BOJIbTAaMIIEPHOM XapaKTEPUCTUKHU JANO0JIA.

[IpoBeneHue CpaBHUTENBHOIO aHaIM3a MOJYINPOBOJHUKOBBIX JTHOJOB U
TPHO/IOB.

OOBsicHEeHHE TIPHPOIBI IJIEKTPUYECKOTO TOKA B MeTalaX, JJEKTPOIHUTAX,
razax, BaKyyMe  IOJYIPOBOTHHKAX

[TpuMeHeHne AITEKTPONI3a B TEXHUKE

[IpoBeneHue  CpaBHMTENBHOTO  aHalIM3a  HECAMOCTOSTENBHOIO U
CaMOCTOSITENILHOT'O Ta30BbIX Pa3psiioB

Hcnonb3oBanue MHTepHeTa a1 moucka HHGOpPMAUMM O NEpCHeKTHBAX
Pa3BUTHS MTOTYITPOBOAHUKOBON TEXHUKHU.

YcTaHoBKa MPUYUHHO-CIIEACTBEHHBIX CBS3EH
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Maenummnoe nosne.

N3mepenre MHAYKUIMM MarHUTHOIO IOJs. BbIUMCIIEHHE CU, IEMCTBYIOLIMX

OnexmpomacHumHas | Ha IPOBOJHUK C TOKOM B MAarHUTHOM IoJi€. Beluucienue cui, AeHCTBYIOIINX
UHOVKYUS. Ha JJIEKTPUYECKUH 3apsi]l, ABXKYLIUICSA B MArHUTHOM I10JIE.
HccnenoBanue siBIEHNN 3JIEKTPOMArHUTHOW MHAYKIIMH, CAMOUHTYKIIUH.
Brruncnenue sHepruM MarHuTHOTO MOJIS.
OOBbsicHEHNE NPUHIMIIA AESHCTBUS 3JEKTPOIBUTATEIIS.
OOpsicHeHHe MpHHLUIA JCWCTBUS TeHeparopa 3JIEKTPUYECKOro TOKa MU
JIEKTPOU3MEPUTENBHBIX IPUOOPOB.
OObsicHeHHe TpUHIOMIIA JIEHCTBHA  Macc-crnekTporpada, yckopuTenei
3apSKEHHBIX YACTHII.
OOBsicHEHHE POJIM MAarHUTHOTO TOJIA 3eMJIM B KU3HU PACTCHUH, )KUBOTHBIX,
4eJIoBeKa.
IIpuBeneHne npuUMeEpoOB MPAKTHUYECKOTO NPUMEHEHHs U3YYEHHBIX SIBICHUH,
3aKOHOB, IPUOOPOB, YCTPOUCTB.
IIpoBeneHne CpaBHUTENBHOIO aHAJINW3a CBOMCTB 3JIEKTPOCTATUYECKOIO,
MarHMTHOTO ¥ BUXPEBOI'O JIEKTPUUECKUX MOJIEH.
OObsicHeHHEe Ha NpUMEpe MArHUTHBIX SBJICHUH, MOoYeMy (GHU3UKY MOXKHO
paccMaTpuBaTh KaK METAJUCLUILIUHY
4. DJleKTpOMarHMTHbIE KoJieOaHUs U BOJHbBI
Onexmpomacnummueie | HabmojeHne ocuIIorpaMM rapMOHUYECKUX KOJIEOaHUH CUITbI TOKA B LIETIH.
Konebanusl N3mepenue 31eKTpOeMKOCTH KOHIEHCATOopa.
N3mepenne MHIYKTUBHOCTD KaTYILIKH.
HccnenoBanue sBIEHUS 3JIEKTPUYECKOIO pPE30HAHCA B IIOCIEN0BATENbHOMN
LEnH.
[IpoBenenue aHaJIOTUU MEXIy buznueckumMu BEJIMYMHAMU,
XapaKTepU3YIOIUMHA MEXaHUYECKYI0 U 3JEKTPOMarHUTHYIO KojeOaTelbHbIe
CUCTEMBI.
Pacuer 3HaueHMil cuIBI TOKAa W HaNpsHDKEHHWS Ha JJEMEHTax Lenu
IIEPEMEHHOT0 TOKA.
HccnenoBanue npuHIUNIA AecTBUS TpaHchopmaTopa.
HccnenoBanne mpUHLMIIA JAEUCTBHS TEeHEpaTopa IEPEMEHHOIO TOKa.
Hcnonb3oBanue MHTepHeTra a1 mnoucka HMHGOPMAMM O COBPEMEHHBIX
croco0ax nepeadu AEKTPOIHEPTUH
Onexmpomaznumusle | OcylecTBICHUE paAUONEpeIaul U paIuonpruemMa.
BOJIHbI HccnenoBanne CBONCTB 3JE€KTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUJIBHOTO

TenedoHa.

Pa3BuTHEe IIEHHOCTHOTO OTHOIICHHS K H3Y4aeMbIM Ha YpoKax (Hu3uKu
00BEKTaM U OCBAUBAEMBIM BHUIAM JAEATEILHOCTH.

OObsicHeHHWE  NPUHIMUIHUAIBHOTO  pa3luyusl  MPUPOABl  YIOPYTHX U
AJE€KTPOMArHUTHBIX BOJIH.

Wznoxenue CyTH DKOJIOTHUECKHIX mpo0Jem, CBSI3aHHBIX C
3H€KTpOMaFHI/ITHBIMI/I KOJ'Ie6aHI/I$IMI/I 1 BOJIHAMMUA.

OOBsiCHEHNE POJTH AJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIICIOBAHMIX
Bcenennoi
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5. Ontuka

Csemoguvie 80/1Hbl

[IpuMeHeHne Ha MpaKTUKE 3aKOHOB OTPAXKEHMSI M MPEJIOMIICHUS] CBETa MpHU
pELIECHHH 3a/1a4.

OnpeneneHue CHEKTPAIBHBIX TPaHULl YYBCTBUTEIBHOCTH YEJIOBEYECKOTO
riasa.

YMeHHue CTpouTh H300paKeHHS MPEAMETOB, JaBacMble JIMH3aMH. Pacuer
pPacCTOSTHUS OT JIMH3BI 10 U300paKEHUS MIPEAMETA.

PacueT onTuueckoii CHIbI IUH3EI.

N3mepenue poKyCHOTO pacCTOSTHUS TUH3BI.

HaOmonenue  sBneHUsS  MHTEPGEPCHIMH  AIEKTPOMATHUTHBIX  BOJIH.
HaGmonenue siBneHus audpakiuy 3JICKTPOMArHUTHBIX BONH. HaOmroneHue
SIBJICHUSI TIOJISIpU3AIlMU  AJICKTPOMATHUTHBIX BOJH. W3mepeHuwe JIMHBIL
CBETOBOM BOJIHBI 110 pe3yjibTaTaM HaOII0/IeHUs SABJICHUS UHTePPEPEHIINN.
Hab6mronenue siBnenus nudpakiiuy cBeTa.

HaGmronenue siBeHus Moaspu3alnyy U JUCIIEPCUH CBETA.

[Touck pa3nuuuii U CXOJICTBA MEXAY AUGPAKIMOHHBIM U TUCHEPCUOHHBIM
CHEKTPaAMH.

[IpuBenenrue mpuMepoB MOSABICHHUS B MPUPOJEC U HCIIOIH30BAHUS B TEXHUKE
SIBJICHUW MHTEepDepeHINH, TUPPAKIIIH, TTOJIIPU3AIUU U TUCIICPCHH CBETA.
[lepeunciienre METOOB MO3HAHUSI, KOTOPBIC HCIIOIB30BAHBI MIPU M3YyUYCHUH
YKa3aHHBIX SIBJICHUN

Hab6mronenue nuHeHvaThIX CIIeKTPOB.

Pacuer yacTOThl M AJIMHBI BOJIHBI UCITYCKAEMOT'O CBETA MPHU NEPEXOe aToMa
BOJOpPOJa M3 OJHOTO CTAI[MOHAPHOTO COCTOSHUS B jpyroe. OObsScHEHHE
MPOUCXOXKACHUS JIMHEMYAaTOro CIIEKTpa aroMa BOJOpOAA € Pa3IMuus
JUHEWYATHIX CIIEKTPOB PA3TMYHBIX TAa30B.

HccnenoBanue muHEMYaTOro CHEKTpa.

6. OcHOBBI crIeNNATbHON TEOPUH OTHOCHTEJILHOCTH

Ocrosbi
CneyuaIbHou
meopuu
OMHOCUMENILHOCTU

OOBsicHeHHEe 3HAaUUMOCTH OnbITa MaiikenbcoHa-Mopiu

DopMyIMpOBaHUE MOCTYJIATOB

OO0mbscHenue 3(pdexra 3amensIeHns BpeMeH!

Pacuer sHeprum nokos, UMMIysbca, SHEPTrUU CBOOOIHOM YaCTHIIbI

BripaboTka HaBBIKOB BOCIpPUHUMATh, AHAJIU3UPOBAThH, IepepadbaTbiBaTh U
MPeIbABIATH HHPOPMAIMIO B COOTBETCTBUH C ITOCTABJIEHHBIMU

3agagaMu

7. Jn1eMeHThl KBAHTOBOH (pM3MKH

Csemosvle kganmul.

Ha6monenue dorornekrpudeckoro s dexra.

O0mpsicHenne 3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MTPEICTABICHUH.
Pacuer MakcMManbHOM ~ KMHETHYECKOM  SHEPIMM  JJEKTPOHOB  IIPHU
dhoTornexkTpuueckoM ddexre.

Omnpenenenne paboOThl BBIXOJA JJIEKTPOHA MO TpadUKy 3aBUCHUMOCTH
MaKCHMaJbHOW KMHETUYECKOU SHEPTUU (OTOAIEKTPOHOB OT YaCTOTHI CBETA.
W3mepenue paboThl BBIXOA AJIEKTPOHA.

[lepeuncienne TpUOOPOB  YCTAHOBKHM, B  KOTOPBIX  IPUMEHSETCS
0€3MHEePIMOHHOCTD (HOTOAIPdeEKTa.
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OOBsicHEeHHE KOPITYCKYJISIPHO-BOJTHOBOTO  JIyajlu3Ma CBOWCTB (POTOHOB.
OOBsicHeHHE POJIM KBAHTOBOM ONITUKU B Pa3BUTUU COBPEMEHHON (U3UKU

Amomnas ghusuxa

HccnenoBanue npuHIMIA pabOTHl TIOMUHECIIEHTHOU JiaMiibl. Habmonenue u
0o0BsICHEHHE MPUHITUIA JEHCTBUS Jiazepa.

[IpuBeneHre NpUMEPOB HCMOJIB30BAHMS JIa3epa B COBPEMEHHON HayKe H
TEXHUKE.

Brrluucnenue mmMHBL BOJHBI 1€ bpoilyis 4acThLbl C W3BECTHBIM 3HAYEHHUEM
MMITyJIbCa

Hcnons3oBanue WHTepHeTa Ui mOMCKa HMH(DOpPMAMKA O TEPCIEKTHBAX
MIPUMEHEHUS JIa3zepa

Dusuka  amomMHO20
s10pa

Habmronenue tpekoB anbga-yacTull B kKamepe Bunbcona. PermcrpupoBanue
SIICPHBIX U3JIYYEHHM C TOMOIIIbIO cueTyrka [ 'eitrepa.

Pacyer sHepruu cBsi3M aTOMHBIX A1ED.

Omnpenenenue 3apsga ¥ MacCOBOTO YKCJIa aTOMHOTO S1pa, BOZHUKAIOIIETO B
pe3yJibTaTe paJuoaKTUBHOIO paclaja.

Boruncnenue snepruu, 0cBOOOXKAAIOIIEHCS IPU paiMOaKTUBHOM pacnaie.
Onpenenenre NpoAyKTOB SEPHOIN peaklnu.

Bbruncnenue sHepruu, OCBOOOXKIAIOUICHCS MpH  SIEPHBIX  PEaKLUX.
[Tonnmanue NpenMyIecTB U HETOCTATKOB MCIIOJIb30BaHUsl ATOMHON 3HEPrun
Y MOHU3UPYIOIINX U3TYyYEHUH B IPOMBIIUIEHHOCTH, MEAULIMHE.

W3noxeHue CyTH SKOJIOTMYECKHX MpOOJIEM, CBS3aHHBIX C OHMOJOTMYECKUM
JEMCTBUEM PalMOAKTUBHBIX U3ITy4YEHUH.

[IpoBenenue knaccuUKalMU 3JIEMEHTApHBIX YaCTHUI] MO UX (PU3UUYECKUM
XapakTepuCTHKaM (Macce, 3apsay, BPEMEHU XKU3HH, CIIMHY U T. 1.).
[IpencraBinenne o0  xapakTepe YeThIpEX TUNOB  (PyHIAMEHTAIbHBIX
B3aMMO/JICHCTBUI 3JIEMEHTAPHBIX YAaCTHUI] B BU/I€ TAOIUIIbI

[lonnmanue 1eHHOCTEl HayyHOro TIO3HaHWS MuUpa He BooOmie s
YelloBEeYeCTBa B 1IEJIOM, a JJI1 KaXJ0ro CTYAEHTa JIMYHO, LEHHOCTEH
OBJIa/ICHUS] METOJIOM HAay4YHOI'O MO3HAHUS JUIS JOCTHXKEHUS ycrexa B JH000M
BH/JIE IIPAKTUUYECKOH IEATENBHOCTH

4. YCJOBUA PEAJIM3ALIUU YYEBHOI'O TPEJIMETA

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepHAJIbHO — TEXHHYECKOMY o0ecrie4yeHH 0

OcBoenne mporpaMmbl ydeOHOW MUCHMIUIMHBI «®DU3WKa» MPOXOJUT B YIECOHOM

kaOuHETe, B KOTOPOM MMEETCsl CBOOOIHBIN MOCTyn B HTepHET BO BpeMsi yueOHOTO 3aHATHS U B
Mepuo BHEYYEOHOW JAesaTeNbHOCTH o0ydarommuxcs. B coctaB kabwHeTa (U3UKA BXOIUT
nabopantckass komHara. IlomemeHne kaOwHeTa (U3UKU yIOBIETBOPSIET TpeOOBaHUSM
CaHuTapHO-3NUAEMHUOJIOTUYECKMX  MpPaBWJI M HOPMAaTHUBOB W OCHAIIEHO  THUIOBBIM
o0opy/soBaHNEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHHIX, B TOM YHCIE CIECIHMATU3UPOBAHHON
yueOHOM MeOeNnbl0 U CpelCTBaMU OOyuYeHHs, TOCTATOYHBIMU JJISl BBIMOJTHEHHUS TpeOOBaHUI K
YPOBHIO MOATOTOBKM oOydaromuxcs. B kabunere umeercss MynbTuMeuitHoe obopynoBanue. B
COCTaB y4yeOHO-METOJUYECKOT0 U MaTepUalbHO-TEXHUYECKOTO O00ecleyeHusl MporpamMmbl
y4eOHON TUCIUTUIMHBI « DU3HUKaY) BXOMIAT:
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* aBTOMaTH3MPOBAHHOE paboyee MeCTO MpernoJaBaTes;

* HaIJISATHBIC TOCOOMS (KOMITJICKTHI YU€OHBIX TAOJIHII, TTAKATHI);

* HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

* TEXHUYECKHUE CPEJICTBA OOyUCHUS;

* IEMOHCTPAIIMOHHOE 000pyA0BaHKE (0OIIET0 Ha3HAUCHUS M TEMAaTUIECKIE HA0OPHI);

* 1aboparopHoe 000pynoBaHue (00IIEro Ha3HAYCHHUS U TEMAaTHIECKHUE HAOOPHI);

* cTaTHYECKHe, TUHAMHYECKHE, JeMOHCTPALMOHHbIE U pa3/laTOuYHbIe MOIEIIH;

* BCIIOMOTaTeJIbHOE 000pYyI0BaHHUE;

* KOMIUIEKT TEXHHUYECKOHN JOKYMEHTAIIMH, B TOM YHCJIe TaclopTa Ha CpeACcTBa 00yUYeHUs,
WHCTPYKIIUH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30TIaCHOCTH;

* yueOHUKH, ydeOHO-MeTomuueckue komruiekTel (YMK), yueOHble mocobus,
CIIPAaBOYHHMKH, METOAMYECKHE pa3pabOTKU, HaydyHas W HAyYHO-TIOMYJSIpHAs JUTEparypa
€CTECTBCHHO-HAYIHOT'O COJIEp)KaHUs, OOECIeUYNBAIONINEC OCBOCHUE YUCOHOW JHMCIIUTLIMHBI
«Du3nKa», peKOMEHJOBAHHbIE WM JOMYIIEHHBIE AJsi HCIOJb30BaHHUS B MPO(eCCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHMU3alMIX, pPEaJU3yIIIUX O00pa30BaTEIbHYI0 MPOrPaMMYy CpPEIHETO
obmiero ob6pazoBanus B mpenenax ocoeHuss OIIOIT CIIO wa ©6a3e OCHOBHOrO OOIIETO
o0OpazoBaHwUsl.

CTyneHThl MMEIOT BO3MOXKHOCTH JIOCTyIAa K 3JCKTPOHHBIM YYeOHBIM MaTepuajiaMm I10
¢usnKe, WMEIMUMCS B CBOOOAHOM JOCTyle B ceTd HHTepHET (SJICKTPOHHBIM KHHTaM,
IpaKTUKyMaM, TecTaM, MaTtepuanam EI'D u np.).

4.2. UndopmannonHoe odecnevenmne

OcHOBHBIC HCTOYHHKH:
1. Omutpuea B.®. ®dusuka anga npodeccuil M cHenMaIbHOCTEH TEXHUYECKOTO MPOQHIIS:
JIaboparopHslii mpakTukyMm (1-e u3a.) yued. mocobue. DneKTpOHHBIHN pecypc].
2. Amutpuena B.®. ®uzuka 11 npodeccuil v cnenualbHOCTEH TEXHUYECKOTO MPOPHIIS:
KontponbHble MaTepuaisl (5-€ u3j., crep.) yued. mocodue.[ DnekTpoHHbIH pecypc].
3. Imutpuena B.®. ®uzuka 11t npodeccuii U cnenuaibHOCTeH TEXHUYECKOTo npoduiis (8-
U3/, CTep.) yueOHUK.[ DIeKTpoHHBIH pecypc].
4. Imutpuesa B.® ®usuka 1 npodeccuil U cnennaibHOCTENH TEXHUYECKOTo MPOoduIIs:
COopHuk 3a1a4 (6-e u3a.) yuebd. nocodue.[ DneKTpoHHBIH pecypc].
5. ObCZnanium.com - 3J1€KTpOHHO-O0MOIMOTEYHAs cucTeMa OT IipaBoobagarens, Tapacos
O.M. ®usuka, yuebnoe nocodue, M., nznarenscteo OPYM, 2019.
JlonoJHUTeIbHbIE HCTOYHUKH:
1. Ky3nenos, C. U. Bes ¢usnka Ha nagonu: nHTepakTuBHbIN cipaBouHuk / C.W. Ky3nenos, K.1.
Porosun. — M.: By3oBckuii yueouuk: MHOPA-M, 2021. — 252 ¢. —- TeKcT: 3/IeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1136174 . — Pexxum goctyna: mo moJicKe
2. Tapaco, O. M. ®@usuka: yuebnoe nocodue / O. M. TapacoB. — Mocksa: DOPYM: NUHDPA-
M, 2019. — 432 c¢. — (Ilpodeccuonansuoe obpazoBanme). - ISBN 978-5-91134-777-2. - Tekcr:
anektpoHHbd. - URL: https://znanium.com/catalog/product/1012153. — Pexxum moctyma: mo
TIOJTITHCKE
3. [unckuii, A. A. ®usuka : yue6Huk / A.A. IMunckuii, ['.1O. I'pakoBckuii ; moa obur.pex. FO.1.
Huka, H.C. [lypsimeBoii. — 4-e nu3z., ucnp. — Mocksa: POPYM: UHOPA-M, 2022. — 560 c.
— (Cpemnee mnpodeccuonanbHoe oOpazoBanue). - ISBN 978-5-00091-739-8. - Tekcr:
anektpoHHbid. - URL: https://znanium.com/catalog/product/1712397. — Pexum moctyma: mo
MIOJIIIHCKE.
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HNHuTepHeT-pecypcsl

1. www. fcior. edu. ru (PenepanbHbIi HEHTP HHPOPMALMOHHO-00pa30BaTEIBHBIX
pecypcoB). wwww. dic. academic. ru (Axanemuk.CioBapu ¥ SHIMKIIONICINUHN ).

2. www.booksgid.com (BooksGid. Dnekrponnas 6ubmuoreka).

3. www.globalteka.ru (I'mo6anreka.l mobanpHas OMOIMOTEKa HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe okHO AOCTyna K 00pa3oBaTeIbHBIM pecypcam).

4. www. st-books.ru (JIyumas yaeOnas mureparypa).

www. school.edu.ru (Poccuiickuii oOpa3oBarenbHbIii mopTat. JloCTylmHOCTh, KAa4eCTBO,

3¢ eK-TUBHOCTB ).

6. www.ru/book (DnekTponHas OuOIMOTEYHAs CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pasoBarenbubie pecypchl MHTepHEeTa — DH3unKa).

8. www. school-collection.edu.ru (Equnas komnexius nudpoBeIX 00pa3oBaTeIbHBIX
pecypcoB). https//fiz.1september.ru (yaeOHO-MeTOaMUECKast razeTa «PU3NKa»).

9. www.n-t.ru/nl/fz (HoGeneBckue naypeats! o pusmuke).

10. www.nuclphys. sinp.msu.ru (Slnepnas ¢usuka B Untepuere).

11. www.college.ru/fizika (IToarotoska k EI'D).

12. www.kvant.mccme.ru (Hay4HO-TIONYJISIPHBIA (PU3UKO-MAaTEMATUYCCKHIA KypHA
«KBanT»). www.yos. ru/natural-sciences/html (ecrecTBeHHO-HAYUHBIH KypHAT JIIS
monoaexu «I[1yTe B HAyKy»)

9]

=

4.3. YcaoBus peajmzanuu padoyeil mporpaMmbl 1Jisi HHBAJIUA0B H JINL €
OrpaHMYeHHbIMH BO3MOKHOCTSIMU 3/10POBbS

B cootrBerctBun ¢ ®enepanbHbiM  3akoHOM «O0 oOpasoBanuu B Poccuiickoit
Oenepauuny»  mpodeccHoHalbHOE  O00pa3oBaHME  OOYYAIOIIUMXCS C  OrPaHUYECHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbSI OCYIIECTBIISICTCS Ha OCHOBE IaHHOW TPOTpPaMMbl, KOTOpas He
TpebyeT anmantanuu, oOydeHHE TPOUCXOAUT B OOIICH Tpymme, s JUIl ¢ COMAaTHYECKUMU
HapYILIEHUAMU 310POBbS.

Jna amantanuu paboyeil mporpamMmbl IS JTUI[ ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3/10pPOBbS MPEATNONAraeTCs:

. Br160p MeTo/10B 00yueHuUs, 00yCIOBICHHBIN B KOXKIOM OTACIBHOM CIIydae IeJIsiM
o0yueHMsl, coJepKaHHueM OOydyeHHs, HCXOAHbIM YPOBHEM 3HAHMH, YMEHHH, HaBBIKOB,
0COOEHHOCTSIMU BOCTIPUATHS HHPOPMAIUK 00yJarOIIMMHKCS.

. Obecrieuenne  OOydYalOIIMXCS  WHBAIWAOB M JIMIl C  OTPaHUMYEHHBIMU
BO3MOKHOCTSIMH 310pOBbsI JIOTIOTHHUTEIIFHBIMHI IICYaTHEIMHU i AJIIEKTPOHHBIMU
00pa3oBaTeNbHBIMH PECYPCAMH.

. PazpaboTka, mpu HEOOXOIWMOCTH, WHAWBUIYATbHBIX 3aJaHUN W TMPOBEICHUE
JIOTIOJIHUTEIbHBIX KOHCYJbTAIUI MO0 UX BHIIOJIHEHHUIO.

. [IpoBenenne  TEKyIIEro  KOHTPOJISI  YCIEBAEMOCTH, MPOMEKYTOYHOH U

I‘OCYI[&pCTBCHHOfI HUTOrOBOM aTTecTalluu 06y11a101111/1xc;[ C y4€TOM 0COOEHHOCTEH UX 310pPOBbA.
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S.KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA

KOHTpOJIB U OILCHKa PpPE3YyJIbTAaTOB OCBOCHHA y‘IGGHOI‘O npeamMeTa OCYLICCTBIIACTCA B

nmponecce IMpOBCACHUA IMPAKTUYCCKUX SaHHTHﬁ,

TECTUPOBAHHNU,

a TaKXE BbIIIOJHCHUA

VHJVBHIyaJIbHBIX 3aJJaHUM, IIPOCKTOB, HCCIECJOBAaHUMN CTYICHTOB.

Pe3yabTarsl 00y4yeHust

@®opMbI U METO/IbI KOHTPOJISA U

(IMYHOCTHBIE, IPeAMeTHbIE, MeTaNpeAMeTHbIE) OLIEHKHMPE3YJIbTATOB
o0y4eHust
JIUUYHOCHIHbLE.
— YYBCTBO TIOpAOCTH HU YBaXCHUA K HUCTOPUU W | MOHUTOPUHT Pa3BUTUA JIMYHOCTHO -
JIOCTHKEHUSIM OTE4YECTBEHHOMU (hu3MIeCcKOM HayKH; | Tpo¢eCCHOHAITBHBIX KauyecTB

¢u3nMUecKd TpaMOTHOE NOBEACHHE B MNPO(ECCHOHATBHOU
JesITeIbHOCTH M OBITY HpW oOpaiieHuH ¢ npubopamu U
YCTPONCTBAaMHU;

oOyuarolerocsi, MOAroToBKa pedeparos,
JIOKJIAJIOB T10 33/IaHHBIM TEMaM,

— FOTOBHOCTH K NPOJODKEHHIO 00pa30BaHUS U MOBBILICHUS
KBajuUKaum B N30paHHOI npodeccHoHANTBEHON
JESITEIbHOCTH M OOBEKTUBHOE OCO3HAHHME POJIM (PU3UUECKUX
KOMIICTCHITUHA B OTOM;

BBINOJIHEHHE U 0popMIIeHHUE
MPaKTUYECKUX PadOT, MPOCKTHAS
JeSITeIbHOCTD

— yMCHHE WHCIONIb30BaTh JOCTIDKCHHS COBPEMEHHOU
¢usnyeckoii Hayku W (U3NYECKUX TEXHOJOTUH IS
MOBBINICHHUS COOCTBEHHOTO HMHTEIUICKTYaJbHOTO Pa3BHUTHUS B
BEIOpaHHOH podecCHOHATFHON AesITEThHOCTH;

MOHUTOPUHI' PAa3BUTUA JIMYHOCTHO -
po(heCCUOHATBHBIX KaueCcTB
oOyuJatoierocsi, MOJArOTOBKa pedepaTos,
JIOKJIAJIOB I10 33/IaHHBIM TEMaM,

— YMEHHE CaMOCTOSATEIbHO JOOBIBaTH HOBBIC IS CeOs
(u3MYeCKue 3HAHWS, HWCHOJB3Ysl JUISl 3TOTO JIOCTYITHBIC
WCTOYHUKHU HH(DOpMAIINY;

BBITIOJTHEHHUE U 0(hOpMIICHHE
MPaKTHYECKUX PabOT, MPOCKTHAS
JIeSTEILHOCTD

— YMEHHUE BBICTpaBaTh KOHCTPYKTUBHBIE B3AUMOOTHOIICHHUS
B KOMaHJI€ TI0 PEIICHHIO OOMIHX 33]1a4;

MOHHMTOPHHT Pa3BUTUS JHYHOCTHO -
po(heCCHOHAIBHBIX KaueCcTB
o0y4arorerocsi, MOArOTOBKa pedeparos,
JIOKJIJIOB T10 33/IaHHBIM TEMaM,

- yMeHHe YIPaBIATh cBoeit MIO3HABATEIILHOM | BHIMOJIHEHHE 1 0POpMIIEHHUE
JIeSTeNIbHOCTHIO, MIPOBOJIUTH CaMOOIICHKY YPOBHS | IPAKTHYECKUX pabOT, IPOCKTHAS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHUS; JIeSITETIbHOCTh

MeTanpeIMeTHbIX:

Pecynamuenvie (YV/I): MOHUTOPUHI PAa3BUTUSA JINYHOCTHO -

— HCIOJb30BAHUE OCHOBHBIX MHTEJICKTYaJbHBIX OTeparuii:
MOCTAHOBKHU 3aj[au, (POPMYJIMPOBAHMS THUIOTE3, aHAIN3a U
CHHTE3a, CpaBHEHUS, OO0OOINEHHS, CHCTEMATH3AIINH,
BBISIBIICHUS ~ MPUYMHHO-CIICJCTBEHHBIX  CBsi3eil, TMOMCKa
aHaJoroB, (OPMYJIMPOBAaHUSA BBIBOJOB JUIS  H3ydYEHUS
pa3jMyYHBIX CTOPOH (U3UYECKUX OOBEKTOB, SBJICHUN U
MPOIECCOB, € KOTOPBIMH  BO3HHKAEeT HEOOXOIUMOCTh
CTalIKNBAaThCs B MPO(eCCHOHATIBHOI cdepe;

— yMEHHE TC€HEPHpPOBAaTh HACH W OIPEICNIATh CPEICTBa,
HEOOXOUMEBIE JUISl UX PeaIn3allnu;

— yYMEHHE aHaJIM3UPOBATh M IPEACTABIATh MHOOPMAIUIO B
pa3IMYHBIX BUIAX;

— YyMEHHE CaMOCTOSTEIFHO OICHWBaTh W IMPUHUMATH
pElIeHus, ONPEACTSIONINe CTPATETHIO MTOBEICHUS, C YUETOM
FPaYKAaHCKMX ¥ HPABCTBEHHBIX IIECHHOCTEH.

npoecCHOHATBHBIX KauecTB
o0yyaroierocs, MoAroToBka pedepaTos,
JIOKJIAJIOB T10 3a/IJaHHBIM TEMaM,

BBIIIOJIHCHHE u odopmierue
MPaKTUYECKUX pabor, IIPOEKTHAs
JIEATEIbHOCTh
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Ilo3nasamensvhule yHusepcaipbHvle yueoHvle 0elicmeus

MOHUTOPUHI PAa3BUTUA JIMYHOCTHO -

(YVI): po(heCCHOHATBHBIX Ka4ecTB
— HCIOJB30BAHME PA3IMUHBIX BHJIOB IO3HABATENbHOM | OOYHAIOLIErocs, MOAroToBKa pedeparos,
JOKIAM0B MO  3aJaHHBIM  TeMaM,
NESTEIIbHOCTH N7l pemieHus (U3MYeCKUX  3ajad,
BBITIOJTHEHHE u ohopmiieHHE
MIPUMEHEHUE OCHOBHBIX METO/IOB MO3HAHUA | ppakTHyeckux pabor, NpoeKTHas
(HaOnroIcHUsSI, OMHCAHUsS, M3MEPEHUs, SKCIICPUMEHTA) | JeATEIbHOCTh
JUISE  M3YYCHHS PA3IMYHBIX CTOPOH OKpYy»Karomieii | BPIITOTHCHIC KOHTPOJIBHBIX "
. CaMOCTOSITENTBHBIX paboT
JIEHCTBUTEIILHOCTH;
BBITIOJTHEHHE 7 obopmiieHne
— YMCHHE HCIONb30BATh PA3IMYHBIC MCTOYHUKH IV | ppakrhueckux paboT, pedyepatos;
norydeHus: ¢u3nueckoi WH(OpMAaIMU, OIEHHWBATh €€ | MOArOTOBKA JIOKJIJIOB, YCTHBIX
JIOCTOBEPHOCTb. coobuenHnii
Kommynuxxkamuenwvie (YY/]):
— yMeHHE MYyOJIMYHO TMPEACTABIATh PE3yibTaThl | IOATOTOBKA JIOKIIa 0B, YCTHBIX
COOCTBEHHOTO  MCCIENOBAaHMs, BECTH  JUCKYCCHUH, Cco00eHHH
JOCTYITHO W TapMOHUYHO COYETasl COJICPKaHHE U
(dbopMBI mIpeicTaBIsieMoil HH(DOpPMAIIHH.
npeoMemHublX:
OIMCHIBATh M OOBACHATH (PU3MUYECKUE SABICHUS W CBOMCTBA | MOHUTOPHMHT BBITIOJTHEHHS u
TeJI: JIBUKEHUE HEOECHBIX TEJ M MCKYCCTBEHHBIX CIYTHHKOB | OQOPMIICHHS — TPAKTHYECKHX  pador,
3emun; CBOMCTBAa Ta30B, JKHUIKOCTEH W TBEPABIX TEI, | HHAUBUAYAIbHBIX 3aJaHUM; MOATOTOBKA
3JIEKTPOMArHUTHYIO UHIYKIIHUIO, pacrpoCTpaHeHne | YCTHBIX COOOIIEHHA, JIOKJIAJIOB,
5JIEKTPOMAarHUTHBIX ~BOJIH, BOJHOBBIE CBOWCTBA CBeTa; | pedheparoB
W3JTy4eHHE U MOTJIONICHUE CBETa aTOMOM; POTOdPPEKT
OTJIMYaTh TUIIOTE3bI OT HAYUYHBIX TeOpHﬁ; JCJIaTh BBIBOJABI HA | MOHUTOPHHT BBITIOJTHCHU A 158
OCHOBE 3KCIIEPUMEHTAIBHBIX JIAHHBIX ohOpMIIEHHST  TPAKTHYECKUX  paldor,
WHIMBUIYaIbHBIX 3aJaHHi; MOArOTOBKA
YCTHBIX COOOIIeHU, JIOKJIaJI0B,
pedeparoB
IPUBOJMTH TIPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOACHUS M | BBINOJHEHUE 7 ohopmiieHHE
OKCHICPUMEHT ABJIAIOTCA OCHOBOH IJid BBIABUXKCHUA TUIIOTE3 | IPAKTUYCCKUX paGOT, BBITIOJTHCHUEC

u TEOpUil, [IO3BOJISIIOT HIPOBEPUTH HUCTUHHOCTh
TEOPETUYECKUX  BBIBOAOB;  (HU3MUECKass TEOpHUs  JaeT
BO3MOXXHOCTb OOBSICHATH W3BECTHBIE SBICHHUS MPUPOABI U
Hay4HbIe (DaKThl, IPENICKA3BIBATE CII[c HEU3BECTHBIC SBICHMUS,
MPUBOJUTH  INIPUMEPBI  IIPAKTUYECKOTO  MCIOJb30BaHHUS
($u3NUeCKUX 3HAHUI: 3aKOHOB MEXaHUKH, TEPMOANHAMUKU H
JJEKTPOJAMHAMHUKM B  DHEPreTUKE; pPa3jIU4HbIX BUIOB
JJIEKTPOMArHUTHBIX H3JIYYEHMM [JI1 Pa3BUTHUS Ppaguo U

KOHTPOJIBHBIX 1 CAMOCTOATCIIbHBIX pa60T

TEJIEKOMMYHHMKALMH, KBaHTOBOM (U3MKHM B CO3JaHUHU

SJIEPHOMN SHEPreTHKH, Ja3epOB

BJIaJICHWE YMEHHSMH BOCIHPWHUMATh W HAa OCHOBE | BBIIOJIHEHHE u odopmienue
MOJTyYEHHBIX 3HaHUN CaMOCTOSITETTFHO OIIEHWBATh | MPAKTUYECKNX  PabOT,  BBINIOJHEHHUE
uHpoOpManuio, coiepxamytocs B cooOmeHusx CMU, | KOHTPOJIBHBIX M CaMOCTOSITENBHBIX

MHTtepHeTe, HayYHO-IOMYJISIPHBIX CTAThS

pabot, pemieHwWe 3a7ad, TECTHPOBAHHE,
JK3aMeH
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chopMHPOBaTh YMCHHUS TPUMEHSATH TONYUCHHBIC 3HAHUS
JUTS perieHust QU3NUeCKUX 3a/1a4;

OIIPEACIATH XapakTep (hPU3NUECKOTo Mmpolecca 1o rpaduky,
tadnuie, popmye;

U3MEPSITh Pl PU3HICCKUX BETHMINH

BBITIOJIHCHHE u odopmiieHue
MIPaKTHYECKUX  paboT, BBITOTHEHHUE
KOHTPOJIBHBIX M CaMOCTOSTEIBHBIX

paboT, pelieHue 3aaad, TECTUPOBaHHE,
9K3aMeH

CdopmupoBath yMeHHE HCIIONB30BaTh NPHOOPETEHHBIE
3HAHWSA W YMCHUS B IPAKTHYCCKOH JEATEIBHOCTA U
MOBCEAHEBHOMW JKU3HU:

ol obecriedeHnsT 0e30MacHOCTH JKH3HENESTENIbHOCTH B
MpOIlECCe  WCMONB30BAaHUS ~ TPAHCIIOPTHBIX  CPEJICTB,
OBITOBBIX  JNEKTPONPHOOPOB,  CPEACTB  paguo- U
TEJIEeKOMMYHUKAITIOHHOW CBSI3H;

*OLIEHKM BIUSHUS Ha OpraHu3M dYelloBeKa W JApyTue
OpraHU3MBbl 3arPsI3HEHHUS] OKPYKAIOLICH Cpeabl;
*pallMOHANILHOTO  NPUPOJOMNONIB30BAHUS U
OKPY>KaroIlel cpenbl

3aI[ATEI

BEITIOJTHEHHE u odopmiieHue
MPAaKTUYECKUX  pabOT,  BBITIOJHCHUE
KOHTPOJBHBIX U CaMOCTOSTEIbHBIX

paboT, pelieHWe 3ajad, TECTHPOBAHHE,
JK3aMeH

chopMUpOBaTh TMOHATHE CYITHOCTH: (PH3MUECKOE SBICHHE,
THIIOTE3a, 3aKOH, TEOpHs, BELIECTBO, B3aMMOJCHCTBUE,
3JIEKTPOMAarHUTHOE TI0Jie, BOJHA, (OTOH, aTOM, ATOMHOE
A0p0, WOHM3WPYIOIIME W3JIy4eHHs, IUIaHeTa, 3Be3Ja,
rajakTuka, Becenennas

BBITIOJTHEHHE 51 odopmienue
MPaKTUYeCKUX  PabOT,  BBIOJHEHUE
KOHTPOJIBHBIX M CaMOCTOSATENBHBIX

paboT, pemeHHe 3ajad, TECTHPOBAHUE,
9K3aMeH
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