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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

O6meo6pa3oBaTenbHas guciunauHa «®u3uka» SABNAETCS OUCLUIIIMHON 00g3aTeIbHOM NperMeTHOH
obnactu «EctecTBenHbIe Hayku» ®I'OC cpemgHero obinero od6pa3oBanus. B yueburix nmanax [NI1ICC3 pucuunnuHa
«®u3uKa» BXOOUT B COCTAB IPOGUIBHEIX TUCLHUIIINH.

1.2 Ilenb U NJIAaHHPyeMbIe Pe3y/IbTaThbl OCBOEHHsI IUCIUIUTHHBI, COOTHECEHHbIE C
IUTAaHHPYEeMBIMH pe3y/IbTaTaMH OCBOEHHsI 00pa30BaTe/IbHOM MPOrPaMMbI

OcBoeHMte OIUCHUIIIMHEL HallpaBlieHO Ha (OpMUPOBaHUE:

OK 01 BriGupaTh CIIOCOOE! PelleHus 3amayd MpoGecCcuoHaNbHOM IesITeTbHOCTH, IPUMEHUTEILHO K
Pa3NUYHEIM KOHTEKCTaM

JINYHOCTHBIE pPe3yibTaThl: CHOPMUPOBAaHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIET0 COBPEMEHHOMY
VPOBHIO Pa3BUTHS HayKU ¥ OOIIECTBEHHOM MPAKTHKK, OCHOBAHHOTO Ha OHMAasore KylbTyp, a TaKXKe
Pas3IuyYHLIX (GOpPM 06IIEeCTBEHHOT0 CO3HAHUS, 0CO3HAHNME CBOET0 MeCTa B MOJIUKYIbTYPHOM MUPE
MerTanpenMeTHHE pe3yIbTaTh: BilafieHre HaBhIKaMHU II03HABATEIbHOH, yue0H0-UCCIIeJ0BAaTeNTbCKOM U
IIPOEKTHOM OesATeNbHOCTH, HaBhIKaMH pa3pelleHus mpobieM; CIT0COOHOCTh U TOTOBHOCTE K
CaMOCTOSITEJIbHOMY ITIOMCKY METOMOB PeLlIeHUs IPaKTUUEeCKUX 3afay, IPUMEHEeHNUI0 Pa3INYHEIX METOIOB
MIO3HaAHUS

[IpenMeTHEIE PE3YNbTATH: BllafieHNe OCHOBHBIMU METOJaM{ Hay4YHOT'0 T03HAHUS, UCIIOIb3yEMEIMU B
¢usuke: HaOMIOMEHNE, ONTUCAHUE, U3MEPEHUE, IKCIIEPHMEHT; YMeHUs 06pabaThBaTh PE3yIbTaThH
u3MepeHu, 00HapyKUBATh 3aBUCHMOCTh MEXKAY GU3NIECKUMU BeJTHUMHAMHU, OOBSCHSITh TONTyYEeHHEIE
pe3yNbTaTh ¥ [ieNlaTh BHIBOABI

chopMUPOBAaHHOCTh YMEHUS pellaTh Gu3ndecKue 3agaiu;

Cc(hOPMUPOBAaHHOCTh YMEHHUS TPUMEHSITh IIOJIyUeHHbIe 3HAHUS /151 00bSICHEHUS YCIOBUM MPOTEKAHUS
(bu3nYecKux SABIEHUN B IPUPOJE U AJIS IPUHATHS IIPAKTUUECKUX PELIeHU! B IIOBCEIHEBHON KU3HU;
Cc(hOPMHUPOBAaHHOCTh YMEHHUS UCCIIENOBATh ¥ aHATU3UPOBATh Pa3HO00pasHble GUINUECKUE SIBIEHUST U
CBOMCTBA 00BEKTOB, 0OBSICHATH MPUHLIUIIE PaOOTH ¥ XapaKTEPUCTUKY MPUOGOPOB U YCTPOKCTB, OOBSICHITH
CBSI3b OCHOBHBEIX KOCMUYECKHUX 00BEKTOB C Te0GHU3NUECKUMHU SBICHUSIME

OK 02 Ocy11ecTBIATh IOKCK, aHATIU3 U UHTEPIPETALNIO UH(GOPMAINK, HE0OOXONUMOU [JIS BHIIOTHEHNUS
3apiay npodeccroHanbHOU OesTeIbHOCTH

JIN4YHOCTHBIE PE3YIbTATHL: TOTOBHOCTE M CIIOCOGHOCTEL K 00pa30BaHUIO, B TOM YHUC/Ie caMooOpa30BaHuUIo, Ha
IPOTSXKEHUY BCE KU3HU; CO3HATEIFHOE OTHOIIEHNE K HEIIPEPEHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIEIHOH TpodeCcCHOHaTbHON 1 00IIeCTBEHHO!N NesTeNbHOCTH

MertanpenMeTHbIe PE3YIbTATH: TOTOBHOCTb ¥ CIIOCOOHOCTD K CAMOCTOSITEIFHOM UHGOPMAIOHHO-
II03HABATEJILHOM [eITeIbHOCTH, BllafleHue HaBEIKaMU [OJTy4eHusT Heo0X0ouMoi nHbopMaIuy u3
CJI0Bapey pasHLIX TUIIOB, YMEeHNE OPUEHTHUPOBATELCS B PA3NIMYHEIX UCTOYHUKAX NHGOOPMAIUH, KDUTUIECKU
OLIeHWBATh ¥ UHTEPIPETUPOBaTh HHGOPMAaNNIO, IOTy4aeMylo U3 Pa3/IMYHEIX UCTOYHUKOB

[TpenMeTHEIE PE3YNbTATH: CPOPMUPOBAHHOCTL COOCTBEHHOM MO3UIIMHY IO OTHOIIEHHUIO K (GHU3UIECKOM
rHbOpManuy, ony4aeMol U3 pa3HbIX UCTOYHUKOB;

BIIafileHKe OCHOBOIONAralmMuMy GU3UUYeCKUMU NOHATUIMY, 3aKOHOMEDHOCTSIMU, 3aKOHaMU U TEOPUIMY;
YBEPEHHOe II0Ib30BaHue pU3NUYeCKON TEPMUHOJIOTHEN U CUMBOJIUKONY;

Cc(hOPMHUPOBAHHOCTh CUCTEMEI 3HAHUN 00 06IIKX GU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPHSIX,
IIpeNCTaBIeHUY O OelCTBUY BO BceneHHON QU3NYECKUX 3aKOHOB, OTKPHITEIX B 3€MHBIX YCIIOBUSIX
c(hOPMHUPOBAHHOCTh YMEHUY IIPOTHO3UPOBATh, aHATM3UPOBATh U OLIEHUBATE IIOC/IETCTBUS OLITOBOM U
IIPOX3BOLCTBEHHOU [eSATeIbHOCTH YejIoBeKa, CBI3aHHOU C pU3nUeCKUMU IIpolieccaMi, C TO3UIUN
3KO0JIOTUYECKOHN 6€30I1aCHOCTH.
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OK 03 InaHupOBaTh ¥ pPeanu30BEBATh COGCTBEHHOE MPOGECCHOHATTBHOE M TNYHOCTHOE PA3BUTHE
JINYHOCTHBIE PE3YJIbTAThl: 0CO3HAHHHIN BEIOOP OyyIIei mpodeccuy ¥ BOSMOXKHOCTEH peanu3aiuu
COOCTBEHHBIX XXKU3HEHHHIX IIJIAHOB; OTHOIIEHME K TPO(GeCCHOHANBHON NesITeTbHOCTH KaK BO3MOKHOCTH
y4acTHs B PEIIeHUH JIMYHEIX, 00IIIeCTBEHHHIX, TOCYAapPCTBEHHEIX, 00IeHAIIMOHAIBHEIX IIP00IeM
MertanpenMeTHEIEe pPe3yIbTaTh: YMEHNE CaMOCTOSITENIbHO OMPeNeNAaTh ey NesTeTbHOCTH U COCTaBIIATh
TITaHH JeSTeIbHOCTH; CAaMOCTOSITEIBHO OCYLIECTBIISITh, KOHTPOIUPOBATE ¥ KOPPEKTUPOBATH
OesiTeNIbHOCTH; UCII0Ib30BATh BCE BO3MOXKHbIE PECYPCHI /IS HOCTUKEHUS IOCTABJIEHHKX LeeH ’
peanu3aiyy MIaHOB [esITeIbHOCTH; BEIOMPATh YCIEIIHEE CTPATeTHU B PA3/IMUHBIX CUTYAIUIX
[TpemMeTHEIE PE3YNbTATH: CHOPMUPOBAHHOCTD IIPECTABIEHUH O POJIK U MeCTe GU3UKU B COBPEMEHHOU
HAy4YHOY KapTHHE MUPA; TOHUMaHUe HU3NIECKOU CYIIHOCTH HabII0aeMbIX BO BcelleHHOM SBIIEHUT;
TIOHUMaHue Ponu GU3UKHU B GOpPMUPOBAaHUY KPYyTro3opa U HYHKIHMOHANBHON TPAMOTHOCTH YeJI0BeKa s
pelleHus MPaKTHUYeCKUX 3a1ay

BJIaJIeHVe YMEHUSIMY BHIOBUTATh TUIIOTE3H HA OCHOBE 3HAHUS OCHOBOIIOJIATAIONINX (DU3NIECKUX
3aKOHOMEDHOCTEHN ¥ 3aKOHOB, IIPOBEPSITH UX SKCIIEPUMEHTAIbHBIMU CPeCTBaMH, GOpMYIHpYS IeNb
HCCIIeIOBAHUS;

BJIaJIeHWE METOJJaMi CaMOCTOSTENIbHOTO IIIAaHUPOBAHUS ¥ TIPOBEHNEHNS GHU3NUECKUX IKCIEPUMEHTOB,
OTIMCAHUS ¥ aHAN3a IOIyYeHHON N3MEPHUTENbHON HHPOPMALIAH, OIPefeIeH!sT HOCTOBEPHOCTH
MIOJTyYEHHOT0 Pe3yJIbTaTa.

OK 04 PaGoTaTh B KOJIJIEKTUBE U KOMaH[e, 3GGEKTUBHO B3aUMOLEHCTBOBATh C KOJIJIETaMy, PYKOBOACTBOM,
KJIMeHTaMu

JIMYHOCTHBIE pPe3y/IbTaTh: HaBHIKU COTPYOHUYECTBA CO CBEPCTHUKAMU, IeThbMU MJIAfIIero Bo3pacTa,
B3POCITIEIMU B 00pPa30BaTeIbHOM, 001IECTBEHHO TOIE3HOM, yueOHO-UCCIeN0BaTebCKOM, TPOEKTHOM U
OPYTUX BUJAX OEITEIbHOCTH

MertanpenMeTHbIe pPE3YIbTATH: YMEHNE IPOAYKTUBHO 00LIATHCS ¥ B3aUMOIENHCTBOBATE B IIPOLECCE
COBMECTHOU LNEeATeNbHOCTH, YIYUTHIBATh TO3UIUU OPYTUX YIACTHUKOB NEATENbHOCTH, 3OGEKTUBHO
paspemaTtb KOHGIUKTH

IIpemMeTHBIE PE3YNIbTATH: CPOPMUPOBAHHOCTH MIPECTaBIIEHUH O POIU U MecTe (GU3UKU B COBPEMEHHOMU
HAyYHOU KapTHHE MUPA; IOHUMaHue GU3NIECKON CYITHOCTH HaOmogaeMbIx B0 BceneHHoM SBIeHu;
[IOHUMaHUe Poiu GU3NKU B HOPMUPOBAHUY KPyro3opa ¥ GyHKIMOHANIBHOU IPAaMOTHOCTH 4eJI0BeKa [
pelleHus NPakKTUYeCKUX 3a7ay

OK 06 TTpostBASATE TpaXkHaHCKO-TaTPHOTHYECKYIO MO3UIINI0, TEMOHCTPHPOBATh 0CO3HAHHOE TIOBEeHNe Ha
OCHOBe TPAOUILHOHHEIX 001IeYeI0BeYeCKUX IIEHHOCTEH, TPUMEHTh CTaHJaPTH aHTUKOPPYILIHOHHOTO
[IOBETIeHUS

JINYHOCTHBIE PE3Y/IbTATHL: TOJIEPAHTHOE CO3HAHUE U MOBEIeHNE B MOJIMKYIbTYPHOM MHUPE, TOTOBHOCTD U
CIIOCOOHOCTH BECTH [AHAJIOT C APYTHMHU JTIONbMH, JOCTUTATh B HEM B3aMMOIIOHMMAaHMS, HAXOAUTE 00IIMe
LeIM U COTPYIHUYATH IS UX JOCTUKEHHUS, CIOCOOHOCTH MTPOTUBOCTOSITH UAEOJIOTHH SKCTPEMHU3MA,
HallMOHaIK3Ma, KCeHOHOOHH, MUCKPUMHUHAINY 110 COLMATLHBIM, PETUTHO3HEIM, PACOBHIM, HAllMOHAILHEIM
IpU3HaKaM ¥ JPYTUM HETaTUBHHIM COIIMAIbHBIM SBIIEHUSIM

MeTanpenMeTHbIEe pPE3YIbTaThl: YMEHNE TPOAYKTUBHO 00ILIATHCS ¥ B3aUMOJEHCTBOBATE B ITPOIIECCE
COBMECTHOU [IeATeNIbHOCTH, YUUTHIBATE O3UIUY IPYTUX YIaCTHUKOB [EATENIbHOCTH, 3bOEeKTUBHO
paspemniaTh KOHGIUKTH

[TpemMeTHEIE PE3YNIbTATH: BIaleHNe OCHOBOIIONATAIIINMY GU3NIECKUMHU IOHATUSIMH,
3aKOHOMEDHOCTSIMHU, 3aKOHaMU U TEOPHUSIMHU; YBEPEHHOE I0Ih30BaHe GU3NIECKON TePMUHOIOTHEH U
CHUMBOJIMKOM; BIafleHue OCHOBHBIMU MEeTONaMK HayYHOTO ITO3HAHUS, UCIIOIb3yeMbIMU B QU3UKeE:
HalOmoleHre, OMUCaHue, U3MEpPEeHue, SKCIIEPUMEHT; YMeHUs 06pabaThBaTh Pe3yIbTaThl U3MEPEeHUH,
00HaAPyXKMBAaTh 3aBUCUMOCTh MeXKAY GU3NUECKUME BeTHYNHAMU, 00BSICHATE IIOyUeHHbIe PE3YIbTaTh U
OeJaTh BEIBOMI
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OK 08 Hcnonb30BaTh CpencTBa GU3NYECKON KYIbTYPH 71 COXPAHEHUS U YKPEIIeHUs 30POBhS B
mporiecce MpodecCroHaNbHOM AeSITEIBHOCTY U IOAAePKAHUSI HE00XOAUMOTO YPOBHS (DHU3NIECKOH
IIOATOTOBJIEHHOCTH

JIMYHOCTHBIE pPe3yibTaTh: CHOPMUPOBAaHHOCTE OCHOB CAMOPA3BUTHS X CAMOBOCIIUTAHUS B COOTBETCTBUHU C
00111e4Ye10BeYeCKUMHY [IEHHOCTSIMU ¥ HeajlaMy IPaXkIaHCKOTo 00IeCTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOU IeSITEIbHOCTH

MeTanpeaMeTHEE PE3YNIbTATH: YMEHHE CaMOCTOSITENIbHO OIIPENeIsATh Leu IesiTeIbHOCTH U COCTaBIATh
TIJIaHbl OeSTENbHOCTH; CAMOCTOSTEILHO OCYIIECTBIISTh, KOHTPOIUPOBATh U KOPPEKTHPOBATh
LesTeIbHOCTD; MC-TI0JIb30BaTh BCE BO3MOXKHEIE PECYPCHL IJIS1 HOCTUKEHUS [TOCTABIEHHEIX LeJlel U
peanu3aiyy MIaHOB [esITEeIbHOCTH; BEIOMPATh YCIEIIHEE CTPATeTHH B PA3/IMUHBIX CUTYAIUIX
BIafleHre HaBRIKaMU I103HaBaTeIbHOU pedieKCUy KakK 0CO3HAHUS COBepLIaeMbIX IefCTBUM U
MBICTIUTEIIBHEIX ITPOLIECCOB, UX PE3y/IbTaTOB U OCHOBAHUM, I'PaHUI] CBOET0 3HAHUS U HE3HAHUS, HOBBIX
[T03HABATEJIbHEIX 3a7jayd U CPEACTB UX JOCTUXKEHHUS.

[TpemMeTHEIE PE3YNIbTATH: CHOPMUPOBAHHOCTb COOCTBEHHOM MO3UIMY IO OTHOLIEHMIO K (QU3NIECKOH
uHbOpPMaIuH, MoTy4aeMoi U3 pa3HbIX UCTOYHUKOB;

Cc(hOPMHUPOBAaHHOCTh YMEHHUS UCCIIENOBATh ¥ aHATU3UPOBATh Pa3HO00pasHble GU3INUECKUE IBIEHUS U
CBOMCTBa 00BEKTOB, OOBSICHATH MPUHLIUIIE PaOOTH ¥ XapaKTEPUCTUKY MPUOGOPOB U YCTPORCTB, OOBSICHITH
CBSI3b OCHOBHBEIX KOCMUYECKHUX 00BEKTOB C Te0hHU3NUECKUMHY SBICHUSIME

c(hOPMUPOBAaHHOCTh YMEHHUH IIPOTHO3MPOBATh, AHAIM3UPOBATH U OLIEHUBATE ITOCIIECTBUS GBITOBOM U
IIPOX3BOMICTBEHHOM [IeSITeIbHOCTH UYeJioBeKa, CBI3aHHOM ¢ PU3NUeCKUMHU IIPOLleCCaMH, C ITO3UIIHA
3KOJIOTHYECKOH 6€30MaCHOCTH.

OK 09 Hcnonp3oBats nHGOPMalXOHHEE TEXHOJIOTUH B IPOQECCHOHAIBHON NeTeIbHOCTH

JIN4YHOCTHBIE PE3YIbTATHL: TOTOBHOCTE M CIIOCOGHOCTEL K 00pa30BaHUIO, B TOM YHUCJIe caMooOpa30BaHuIo, Ha
IPOTSXKEHUY BCE KU3HU; CO3HATEIFHOE OTHOIIEHNE K HEIIPEPEHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
YCIEIHOH TpodeCcCHOHaTbHON 1 00IIeCTBEHHO!N NesTeNbHOCTH

MeranpenMeTHbIe pe3YIbTATH: YMEHUE UCIOIH30BaTh CPEACTBA UH(GOPMAIIMOHHEIX ¥ KOMMYHUKAIIMOHHEIX
TexHonorui (manee - UKT) B pelieHU KOTHUTUBHEX, KOMMYHUKATHBHHIX ¥ OPTaHU3AIIMOHHEIX 3afad C
cobOnioneHreM TPeOOBaHUN SPTOHOMUKY, TEXHUKY 0€30IaCHOCTH, TUTHEHE], PECYPcocOepeReHus,
IIPABOBBIX ¥ STUYECKUX HOPM, HOPM MH(POPMaNUOHHOM 6e30I1aCHOCTH

[TpemMeTHEIE Pe3YNIbTATHL: BlIafleHue OCHOBHLIMU METONaMK HAyYHOT0 TO3HAHUS, UCIOIb3yEeMEIMU B
¢u3uke: HAOMIONEHNE, ONUCAHNE, U3MEPEHNUE, IKCIIEPUMEHT; yMeHUs 06pabaThiBaTh PE3yIbTaThl
u3MepeHu, 00HapyKUBaTh 3aBUCUMOCTh MEXY GU3NYECKUMU BeJIMUUHAMY, OOBSCHSITH [I0JTy4YE€HHEE
Pe3yIbTaTH U [eflaTh BEIBOLEL

B pe3ynbTaTe 0CBOEHHS MHUCHHUIUIMHBI 00YYAOIIHHCS B 00IIeM [0 TUCHHUIUIHHE T0/IKeH

JIMYHOCTHbIE PE3YIIBTATHL:

- chOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIIeCTBEHHON IIPAKTHKM, OCHOBAHHOTO Ha OHANIOre KYJIbTYp, @ TakXe Pa3UYHHEX GOopM 0O0IIeCTBEeHHOTO
CO3HAHUS, 0CO3HAHKE CBOET0 MeCTa B IOJIUKYJILTYPHOM MUpPe

- TOTOBHOCTb ¥ CITOCOGHOCTH K 00pa30BaHMI0, B TOM YKCJIe CaM000pa30BaHUI0, HA MPOTSIXKEHUHU BCEH
JKW3HYU; CO3HATEIbHOE OTHOIIEHUE K HETTPEPEIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEUTHOM MPoGheCCHOHANBHON 1
001IeCTBEHHO! eI TeIbHOCTH

- 0CO3HAHHHIY BHIOOp OymyIed mpodeccuyu U BO3MOKHOCTEH peanu3aluy COOCTBEHHBIX XKU3HEHHBIX
IIJIaHOB; OTHOLIEHWE K IPOGECCUOHATBHON HESATEbHOCTH KaK BO3MOXKHOCTH yYY4aCTHUS B PEUIEHUM JTUYHEIX,
00IIIeCTBEHHEIX, TOCYAaPCTBEHHEIX, 00IIeHAMOHATBHEIX ITPOobIeM

- HAaBHIKM COTPYOHHUYECTBA CO CBEPCTHHKAMM, HETbMH MIIAfIIEr0 BO3pacTa, B3POCIHIMH B
o6pa3oBaTebHOM, OOLIECTBEHHO II0NE3HOHM, yueOHO-UCCIeN0BaTEeIbCKOM, MPOEKTHON M APYTHX BHUOAX
OesTeIbHOCTH

- ¢hOpMUPOBAHHOCTL OCHOB CAMOPA3BUTHS M CAMOBOCIHUTAHUS B COOTBETCTBHUH C 00IIeYeI0BEUECKUMHU
IeHHOCTSIMM ¥ MealaMi I'PaXkJaHCKOT0 00IeCTBa; TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITeNIEHOM, TBOPYECKOM
¥ OTBETCTBEHHOU [eSITeNTbHOCTH

- TOJIEPAHTHOE CO3HAHWE U [TOBE[EHUE B MOJIUKYIbTYPHOM MUPE, TOTOBHOCTb U CIIOCOOHOCTH BECTH JUAJIOT
C OPYTHMH JIOObMH, JOCTUTATh B HEM B3aMMOIOHMMAHUS, HAXOOUTh 00IIKMe Lead ¥ COTPYOHUYATH OIS UX
OOCTHXKEHMS, CIOCOOHOCTL MPOTHBOCTOSThH HOEOJIOTHMH 9SKCTPEMH3Ma, Hal[MOHaNW3Ma, KceHopoOuwu,
OMCKPUMUHAIIUMY [I0 COLUANbHEIM, PETUTHO3HEIM, PACOBEIM, HallMOHAIBHEIM IIPU3HAKaM U APYTUM HETaTUBHHIM
COLMANIbHLIM SIBJIEHUSIM

MerTanpenMeTHbIE PE3YIbTATHL:

- BlIafleHWEe HaBHKAMHU II03HABATENbHOM, y4eOHO-MCCIIEeNOBATENbCKOW M MPOEKTHOM AeSTETbHOCTH,
HaBBRIKaMU pa3pelreHus mpobieM; CioCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOMOB PEILIEHUS
MPaKTUYECKUX 3a7ay, IPUMEHEHUI0 PAa3THYHEIX METOOB TO3HAHUS
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- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHOW MH(POPMAIMOHHO-TIO3HABATEILHON NESITENbHOCTH,
BlafleHWe HaBHIKAMHU INOJy4YeHHsS HeoO0XommMo# MHGOpPMAIUKM M3 CJIOBapel pa3HBIX THUIOB, YMeEHUeE
OPUEHTHUPOBATLCS B PA3NIMYHEIX MUCTOUYHUKAX MHPOPMAIUU, KPUTUUECKU OIIEHWBATh U MHTEPIPETUPOBATH
rHGOPMAINIO, IOIyIaeMylo U3 Pa3IUYHEX UCTOUHUKOB

- yMeHUe CaMOCTOSATEIbHO ONpPeNeNsiTh LeNu NEesITeIbHOCTH M COCTAaBISAThH IJIaHH [OesTelbHOCTHU;
CaMOCTOSITENIBHO OCYIIEeCTBIISITh, KOHTPOJIKUPOBATh U KOPPEKTUPOBAThH [esATENbHOCTh; HCIONb30BaTh BCE
BO3MOXKHEIE PECYPCHl AJIT HOCTUXKEHUS IIOCTABJIEHHHIX IleJlell ¥ peanu3alluy IIJIAHOB [esTeIbHOCTH; BEIOUPATh
yCIIeIIHbIe CTPATEruH B PA3IUYHBIX CUTYaIUAX

- yMeHHEe TPOAYKTUBHO OOINATHCS M B3aMMOOEHCTBOBAThH B MPOIECCE COBMECTHOU [ESTENbHOCTH,
YUUTHIBATE IO3UIUY IPYTUX YUaCTHUKOB OesATeNbHOCTH, 3))eKTUBHO pa3pemmaTh KOHMIUKTEL

- YMeHHe CaMOCTOSATeJIbHO OIpPefeNaTh LeNU AesSTEeNbHOCTH U COCTaBIAThH IJIAHH OesATeIbHOCTH;
CaMOCTOSITENILHO OCYIIECTB/ISATh, KOHTPOIUPOBATh U KOPPEKTHUPOBATh HOesATENbHOCTh; MC-II0JIb30BaTh BCE
BO3MOZKHEIE PECYPCH IJIS1 TOCTUKEHUS IIOCTaBIIeHHEIX Ilefiell U peann3alyy [IJIaHOB [edTelbHOCTH; BIOMpaTh
yCIIeIIHbIe CTPATETUH B PA3IMYHEIX CUTYalUIX

- BJlafleHNMe HaBHIKaM{ IIO3HABATENbHOU pedIeKCHUM KaK OCO3HAHHUS COBepPIIaeMHX [EeHCTBUN U
MBIC/IUTEJIbHEIX NIPOIIECCOB, UX Pe3yJbTaTOB M OCHOBAHUM, IPAaHUIl CBOEro 3HAHUS M HE3HAHUS, HOBEIX
[I03HaBaTeJIbHEIX 3a[1ad U CPEICTB UX JOCTUKEHUS.

- yMeHUe UCII0/Ib30BaTh CPefCcTBa NHGOOPMAIMOHHEIX U KOMMYHUKAIIMOHHEIX TexHOnorui (ganee - UKT) B
pelleHUN KOTHUTHUBHHX, KOMMYHUKATHUBHBEIX M OpPraHM3aIMOHHEIX 3afad Cc cobniopeHueM TpeboBaHUM
SPrOHOMUKU, T€XHUKU 0e30MaCHOCTH, TUTHEHEl, pecypcocOepexkeHns, IPaBOBLX U 3TUYECKUX HOPM, HOPM
vHpOPMAIMOHHOM 6€30TaCHOCTH

- yMeHHe NPOOYKTHBHO 06IIAThCS ¥ B3aMMOMENCTBOBATH B IIPOLIECCE COBMECTHON HESITENbHOCTH,
YUUTEIBATh IO3ULKY IPYTUX YYaCTHUKOB [eITeNbHOCTH, 3QHeKTUBHO pa3pemaTsh KOHQIUKTH

[IpenMeTHEIE PE3YIBTATHL:

- BJIafieHWe OCHOBHBIMM METOHAMM HAyYHOTO MO3HAHHUS, MUCIOJb3YEeMHEIMU B (U3UKe: HaOIIOmeHuE,
OTIHCaHWE, U3MEPEHUE, IKCIEePUMEHT; yMeHus oOpabaThiBaTh Pe3yjbTaTH H3MepeHUuu, 00HaApPyXKuBaTh
3aBUCUMOCTh MeX[Oy (GU3MUEeCKUMH BeldYMHaMM, OOBSACHATH MOJTyYeHHEIE Pe3y/IbTaThl U [ejlaTb BEIBOLEL

- chOpMUPOBAHHOCTb YMEHUS pellaTh Gu3nyecKue 3afayy;

- ¢bOpPMUPOBAHHOCTh YMEHUS NIPUMEHATE IONydeHHEe 3HAHUS OIS 00BbSCHEHUS YCIOBUN IMPOTEKaHUS
¢bu3nyeckux SBJIEHUN B IPUPOIE U [ IPUHATUS IPaKTUUECKUX PellleHUH B TOBCeJHEBHOMN KU3HY;

- chOPMHUPOBAHHOCTh YMEHUS UCCIENOBATh ¥ aHAIM3WPOBATh Pa3HO06pa3Hbe GU3NYECKUE STBICHUS U
CBOMCTBa 00BEKTOB, OOBSCHITh IPUHLIUIIEL PAOOTE ¥ XapaKTePUCTHUKY TPUOOPOB U YCTPOKUCTB, OOBICHSATE CBI3b
OCHOBHBHIX KOCMUY€ECKUX 00BEKTOB C Tre0()U3NIECKUMH SIBJIEHUSIMHU

- ¢(hOPMUPOBAHHOCTb COOCTBEHHOM MO3UIUHY 10 OTHOIIEHUIO K PU3NIeCKON NHPOPMAINH, [T0JTydaeMoH U3
Pa3HEIX UCTOYHUKOB;

- BJIaJleHVe OCHOBOIIOJIAralouMy GU3NYeCKUMY [TOHATUSIMY, 3aKOHOMEPHOCTSIMY, 3aKOHAMU U TEOPUIMHU;
yBepeHHOe 10JIb30BaHue GpU3nUeCcKol TEPMUHOJIOTHEN B CHMBOJIUKOIL;

- ¢bOpPMUPOBAHHOCTh CUCTEMEI 3HAHUU 00 00X (U3NYECKUX 3aKOHOMEDPHOCTSIX, 3aKOHAX, TEOPUSIX,
TIpefCTaBIeHUi 0 felicTBUM BO BceneHHOM (GM3MYECKUX 3aKOHOB, OTKPHITHIX B 36MHBIX YCIIOBUSX

- ¢hOPMHUPOBAHHOCTb YMEHUH ITPOrHO3UPOBATh, aHATM3UPOBAThH ¥ OLEHWBATH IOCEACTBUS OBITOBOM M
NIPOU3BOACTBEHHON MOeATENIbHOCTHA YeJl0OBeKa, CBA3aHHOM ¢ (GU3NYECKUMH IIpolleccaMy, C MO3UIUU
9KOJIOTUYECKON 6e30MacHOCTH.

- copMUPOBAHHOCTE IIPENCTABIIEHU 0 POIM U MecTe GU3UKU B COBPEMEHHON HAy4YHOU KapTHHE MUPA;
nmoHuMaHue QU3UYeCKOM CymHOCTU HabniomaeMEIX BO BceleHHON gBIeHU; NMOHUMaHue Ponu GU3UKU B
dbopMHUpOBaHUY KPyro3opa U GyHKIMOHANTBHOM IPaMOTHOCTH YeJioBeKa AJid PelleHUs NPakTU4ecKuX 3aay

- BllafleHNe YMEHUIMU BHIOBUTATh TUIIOTE3H Ha OCHOBE 3HAHUS OCHOBOIONATAlOIAX (QU3UUYECKUX
3aKOHOMEPHOCTEN ¥ 3aKOHOB, IPOBEPATH UX IKCIEPUMEHTANbHBIMU CpefcTBaMu, GopMynupys Lenb
HCCIIeJOBaHUS;

- BJlafieHe MeTOHaMM CaMOCTOATEbHOT0 IJIaHUPOBaHUS U IPOBefeHUs GU3NUYECKUX IKCIEPUMEHTOB,
ONMCAHUS U aHaINu3a [MOIyYeHHOU U3MEepPUTeIbHOU WH(pOpMaluy, onpeneeHnsl JOCTOBEPHOCTH OIyYeHHOT O
pesynbTaTa.

- BJIaJleHVe OCHOBOIIOJIAralouMy GU3NYeCKUMY [TOHATUSIMY, 3aKOHOMEPHOCTSIMY, 3aKOHAMU U TEOPUIMHU;
yBEepeHHOe II0/Ib30BaHUEe (U3UYeCKOM TepPMUHOJIOTHEN U CUMBOJIUKON; BladeHNEe OCHOBHEIMU METOLAMU
HAy4HOTO MO3HAHUS, UCIONIb3yeMbMHU B Gu3uKe: HaGIIOgeHNE, ONUCaHNe, U3MEPEeHNe, SKCIIEPUMEHT; YMEHUS
o6pabaTeBaTh Pe3yNIbTAaTH M3MePEeHu!, 00HAPYXKUBATh 3aBUCUMOCTh MeXAy GU3NYECKUMHU BeIUYWHAMY,
OOBSICHSITE TIONTyYeHHbIE PE3YIIbTATh U [AeNIaTh BEIBOMHI
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2. CTpyKkTypa

M colepXKaHHe THUCIHUITHHBI

2.1 O6beM THCHHUIIHHBI ¥ BUHI YI€OHOH PadOThI

Dopma o6yderHs KonnuecTBO 9acoB
(011 30 | 030
Kypc 1/ Cemectp 1
O0BeM JTUCIHIIIMHBI 60
B TOM YHCIIE:
AeKUuulU, ypoKu 38
nabopamopHblie pabomevl
npakmuyeckue 3aHAMuUA 10
Koncynbsranun
CamocrosTenbHas pabora 6
[TpoMexKyTOUYHas aTTecTalus
WHauBHOyanbHOE IPOEKTUPOBAHKE 6
®opMa NPOMEKYTOYHOH aTTeCTAIHH
Kypc 1 / CemecTtp 2
0O0BbeM JTHCHHITHHEI 108
B TOM YHCJTIE:
AeKuulU, ypoKu 24
n1abopamopHble pabomel 22
npakmuyeckue 3aHAMUA 22
Koncynbsranun
CamocTosTenbHas paboTa 10
[IpomexyTOoUHAd aTTECTAlUS 24
WHauBMOyanbHOE IPOEKTUPOBAHUE 6
®opMa NPOMeKYTOYHOH aTTeCTAlHH 9K3aMeH

2.2 TeMaTHYECKHUH IIaH U COEPXKAHUE TUCIUTUTHHBI

HaumeHOBaHUue
pa3[enoB U TEM

Copmepxanue yueOHOTO MaTepuana U GOPMEl OpraHu3aluu AesiTenbHOCTH|OOBeM
00yJaroIuXxCst B 4yacax

Pa3zgen 1.

®du3uKa U METOIbI HAayY4YHOI'O IMO3HaHHA 4

1. du3uka - GyHIAMEHTaTbHAsS HayKa O IPUPOJE.

EcTecTBeHHO-Hay4YHHEIY MeTO[ II0O3HAHUSA, €r0 BO3MOXHOCTU U TDaHUIIHI|2
IPUMEHUMOCTH. JKCIEePUMEHT U TeOpPUS B IIPOIlecce NO3HaHUS IPUPOLHL.
MopenupoBanue GU3NYECKUX SBIEHUM U NIPOLeccoB. Ponb sKcnepuMeHTa U
TEOPUU B Ipollecce MO3HaHUSA Npupons. dusuyeckas BelUUYUHA.
[TorpemuocTu u3MepeHu# Gu3nuecKUx BenuduH. Ou3nyeckue 3aKOHH.
I'paHuns npuMeHUMOCTH Qu3ndeckux 3aKoHOB. [ToHATHE 0 GU3UUECKON
KapTuHe Mupa. 3HaueHue Gusuku npu ocBoeHuu npodeccuit CII0.

1.2. MareMaTuKa B Kypce QU3UKU: CKalspHLIE U BEKTOPHEIE BEJIUYMUHEL, |2
37IeMEHTHl BEKTOPHOH anreOpsl.

Pazpgen 2.

MexaHHKa 22
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2.1. TlpepgMeT ¥ 3afayu KJIaCCHUYECKOM MeXaHUKU. KuHeMmMaTuuecKue
XapaKTEePUCTUKN MeXaHMYeCKOro OBUXKEHUS.

[Tepememenue. [Iyts. CKOpocTh. PaBHOMEpHOE NPSMONUHENHOE ABUXKEHUE.
YckopeHue. PaBHOIIepeMeHHOe IIPSIMONIHENHOE IBUXKEHNE.

2.2. CBoGogHOe mapmeHue. [[BUXKEeHHE Teja, OPOIIEHHOTO IO YIJIOM K
TOPU30HTY.

2.3. PaBHOMEDHOE [OBUKEHUE 10 OKPYXKHOCTH.
[TocTynaTenbHOe U BpallaTe/lbHOe OBUXKEHNe TBEPAOro Tella.

2.4. B3aumopgencTBue Tenl. [IpUHIUI CYyIePIO3UILUU CUNl. 3aKOHB MEXaHUKU
HpioToHa

HWuepumanpbHasg cucteMa oTrcueTa. Cuma. Macca. Cumnsl B MexXaHHKeE.
[BuXKeHUEe HEOECHHIX TENl M WX HCKYCCTBEHHHIX CIHYTHUKOB. SIBIEHUS,
HabI0aeMele B HeHHePIHAIbHEIX CHCTeMaX OTCYeTa.

2.5. Mnynsc cumibl. 3aKOH COXpaHEHUs UMITyJIbCa. PeakTHBHOe OBUXKEHHE.

2.6. Pabora cumbl. MOIIHOCTh. 3aKOH COXpPaHEHUs MeXaHUYeCKOM 9HEPTUH.
Pabora moTeHnmanbHEIX cui. JHeprus. KuHeTudyeckas SHeprus.
[MotennuansHag 3Heprus. [IpuMeHeHUe 3aKOHOB COXPaHEHHUS.

2.7. PaBHOBecHe MaTepHalbHOW TOYKH M TBEPAOTO Teja. [ BUXKeHHE
KUIKOCTEH 1 ra30B.

MoMeHT cunbl. YCIOBHE PaBHOBECHS TBEPHOTO Teja. 3aKOH COXpaHEHHUS
SHEPTUM B IMHAMUKE XUOKOCTH U ra3a.

B TOoM uHCIe, IPAaKTHYECKHUX 3aHATHH M Ta00paTOPHBIX padoT

(=]

HpaKTI/I‘-IeCKOG 3augrue 1. PemeHne 3amad Ha KMHEMATUKY IIOCTYIIaTEeJIbHOI' O
OBH2KEHUS TeIl.

N

[TpakTuyeckoe 3aHsATHe 2. PemeHue 3agayd Ha IUHAMUKY [OCTYNIATEILHOIO
OBUKEHUS

HpaKTI/IquKOB 3aHgaTue 3. PelleHue 3amay Ha 3aKOHEHI COXpaHEeHHUd B
MeXaHUuKe

CaMmocrositeIbHasA pa60Ta oﬁyqalommmﬂ

I/I3yquHe U KOHCIIEKTHPOBaHUE TEMEI «[IBuXKeHUE HeOeCHBIX TeNl U WX
NCKYCCTBEHHBIX CIIYTHUKOB. fABnenus, Ha6JIIOJ1aeMBIe B HEHMHEPINAJIbHBIX
cucTteMax OTc4deTa».

Pa3zgen 3.

OCHOBHI MOJIEKY/ISIDHOH (DU3UKHM U TePMOTHHAMHKH

14

3.1. IlpepMeT u 3ailayy MOJIEKYIAPHO-KUHeTH4YecKou Teopuu (MKT).
OKcnepuMeHTanbHbE ToKa3aTenbcTBAa MKT. AGcomoTHas TeMepaTypa Kak
Mepa cpefHell KMHeTUYECKOU SHepruu TeIJ0BOI0 [OBUXKEHUS YacCTHI]
BellecTBa. Momenb umeanbHOro ra3a. CBI3b MeXIy HaBleHUEM U CpelHel
KUHETHYeCKON 3Hepruei MOCTYIAaTeIbHOI0 TEIJIOBOTO JBUXKEHUS MOJIEKYT
UealbHOTO ra3a.

N

3.2. VpaBuenue MenpeneeBa-Knanevpora. ['a30Brie 3aKOHB. BHYTpeHHSAA
SHEePrus UOeasbHOTO ra3a. TepMoguHaMUKa.

Pabora npu u3MeHeHUHN 00beMa UOEATBHOTO Ta3a. 3aKOHB TEPMOJUHAMUKH.
OcHOBH TepMOArHaAMuKH. PaboTa u Temmonepenaya Kak CIOCOOR U3MEHEHUS
BHYTPEHHEW 3HEPTHM. YpaBHeHUe TeloBoro OajnaHca. IlepBoe u BTOpoOe
Hayvaja TepMoguHaMuKu. AmuabaTHeid mponecc. KIIII TemmoBoro ABUTATEIS.
Hukn KapHo.

3.3. ArperaTHble cocTOsSHHUS BellecTBa. Pa30BLle MEepPeXonrl. BrnaxXHOCTh
BO3TyXa.

[Tpeobpa3oBanue 3HepTruu B (pa30BHIX mepexomgax. CTpoeHue ra3000pa3HbIX,
KUIOKUX U TBepAwx Ten. CBOMCTBa XUAKOCTEN. VciapeHre U KOHOeHCAIUS.
Kunenue. HacHIleHHEe W HEHACHIIEHHHEe maphl. AGCONTIOTHAS U
OTHOCUTEJIbHAS BIaXXHOCTh BO3Ayxa. [lcuxpomMetp, rurpoMetrp. Toduka poOCHL.
Mogpenb CTPOEHUS TBEPABIX TeNl. MexaHu4YeCKHUe CBOMCTBA TBEPHBIX TEJI.

N

B TOM 4HCIe, IPAaKTHYECKUX 3aHSATHH U 1a60paTOpPHBIX padoT

[TpakTuyeckoe 3ausaTre 4. PelreHue 3amay M0 MONEKYISIPHOU Gu3mke.

HpaKTH‘{eCKOG 3aHgTue 5. Pemenue 3agayd no TepMOOUHaMUKeE.

CaMmocrosiTeIbHasA pa60Ta oﬁyqalomuxcsl

V3yueHne 1 KOHCIIEKTUPOBaHUE TeMbl «AGCOMIOTHAS TEMIIepaTypa Kak Mepa
CpefiHel KMHETUYECKOM S3HEePTHUU TEIJIOBOT0 IBUXKEHUS YaCTHUIl BEIIeCTBa».

NN
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I/IsyquHe U KOHCIIEKTUPOBaHNE TEMEL «HacepimenHble ¥ HeHACHIIeHHBIE
TIapHIL. AGCoMmOTHASS ¥ OTHOCHUTEIbHAS BIIaXKHOCTh BO3ayXa».

Pa3gein 4.

JIeKTpogHHAMHKA

14

4.1. [IpegMeT U 3afa4y 31eKTPOJUHAMUKHY.
ONeKTpuuYecKoe B3aumMOfelcTBUe. 3akKOH KynoHa. 3aKOH COXpaHEHUS
9JIEKTPUUECKOT0 3apsifa.

4.2. JneKTpUUYECKOe II0Jie, €r0 CHI0Bas XapaKTepHCTHKa. [IpuHOUI
CYTIePIIO3ULNK II0JIEH.

PaboTa CHIT 37IeKTPOCTATUYECKOT0 oS, [ToTeHmMan. Pa3HOCTh IOTEHIHAIOB.
CB43b MeX[OY HaANpPSIXEHHOCTbIO M pPa3HOCTHI0O IOTEHIHAlOB
97eKTPOCTAaTUUYECKOTO IIOJIA.

4.3. TIpOBOOHUKY U OU3JIEKTPUKU B 3JIEKTPUUIECKOM I10yie. KOHIEHCATOPE, X
BUJIHL, CTIOCOOBI COEIUHEHUS.

[Tongpusanus OUIEKTPUKOB. JHEPTUd 3apsAXKEHHOI0 KOHIeHCcaTopa.
JHeprus 5IeKTPUYEeCKOro 0.

4.4, TIoCTOIHHBIH 3TeKTPUYECKUM TOK. 3aKOHHI IIOCTOSHHOTO TOKA.

YcnoBusi ¥ meNCTBUS 37EKTPUUECKOr0 ToKa. CHila TOKa U IJIOTHOCTh TOKa.
3akon OMa fOnsg ydacTKa Ilenu. IJNEKTPUUECKOe COMPOTHUBIIEHHE.
CBepXIPOBOAUMOCTD. DIIEKTPOABUKYIAS CUa UCTOUHMKA TOKa. 3aKoH OMa
07 TONHOM umenu. Bupgbl coeguHeHUS MNPOBONHUKOB. 3aK0H KOy -
Jlenma. PaboTa ¥ MOIIHOCTDL 3JIEKTPUYECKOTO TOKA. JJEKTPUYECKUN TOK B
pa3nmuYHHX cpefax. [1na3ma. Jnexktponu3. OCHOBHEE HOCHUTENHM TOKa B
pasnuuHbXx cpepgax. CoOCTBeHHas IIPOBOAMMOCTL TMONYIPOBOOHUKOB.
[ToympOBOMHUKOBEIE TTPUOOPHI.

4.5. MarauTHOe nosne. BeKTop MHOYKUUYM MarHuTHOTO mojad. [IpuHOuUD
CyTIePIO3UINY MarHUTHEIX IIOJIEN.

MarHuTHOe IOJjie TPOBOOHHUKA C TOKOM. [leliCTBHE MarHUTHOTO IIONIS Ha
NPSIMOJIMHENHEIN NMPOBOOHUK C TOKOM. 3aKOoH AMmmepa. BauMopelicTBue
TOKOB. PaGoTa 10 mepeMeIneHnio TPOBOMHWKA C TOKOM B MAarHUTHOM IIOJIE.

4.6. JlelicTBMe MarHMTHOIO 1OJIA Ha OBUXKYyIIUIicA 3apsan. Cuna JlopeHna.
YckropuTenu 3apsKeHHBIX YacTuil. Macc-ciekTporpad.

4.7. flBneHue 37MeKTPOMArHUTHOM MHOYKLIHUU. 3aKOH 3J1€KTPOMArHUTHOU
UHOYKINU.

[ToTok BekTOpa MarHuTHOU MHAYKIUU. I[C MHOYKIUM B OBUXKYIIUXCS
npoBopHuKax. [IpaBumno Jlenua. fABneHue caMOMHAYKIUYN. HIYKTUBHOCTS.
MarsuTHEIe CBOKCTBa BellleCTBa. JHEPIUs MarHUTHOTO IIOJ.

N

HWuguBUayanbHOE IPOEKTHPOBaHHE

6

Hroro:

60

HpOMe}KYTO‘IHaH aTTeCTaluda

HauMeHOBaHUE
pa3menos u TeM

CopepxaHue y4e0HOTO MaTepuana U GOPME OPTaHU3ALUY OESITEIBHOCTH
00y4aroImuxcs

O0peMm
B 4acax

CemecTtp 2

Pa3gen 5.

Koyie0aHHusI ¥ BOJTHBI

30
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5.1 Mexanuyeckue KonebaHus. YIpyrue BOIHHL.

KonebatenbHoe pgBuxkeHue. [apmoHudeckue kKonebauus. CBoOongHEE U
BHIHYXKJIEeHHEe MexaHU4decKue KonebaHus. [IpeBpalieHue 3HepPruu Ipu
KonebaTenbHOM [BUXeHUU. [lomepedyHble U IPONOJbHEE BOJHH.
XapakTepuCTUKX BONHEL. CBONCTBa MeXaHUYECKUX BOJIH. 3BYKOBHIE BOJIHBL.
YnbTpa3Byk U ero npuMeHeHue.

5.2. 9neKTpoMarHuTHbe Kojebanus. KomeOaTenbHEIN KOHTYP.

CBoOOnHEIE U BHHYKIEHHBIE 3JIEKTPOMarHuTHEE Kojebanus. [IpeBpalieHue
9HEepPruu B KoyjebaTelbHOM KOHType. 3aTyXalollue 3JIeKTPOMarHUTHEIE
Konebanusi. ['eHEpaTOp HE3aTyXalOIIWX 3JIE€KTPOMArHUTHHIX KOjIeOaHUI.
HepeMeHHBII;I TOK. AKTI/IBHOG, €MKOCTHO€ U HHOYKTUBHOE COIIPDOTHUBJIEHHUA
IepeMeHHOTO TOoKa. Pa6oTa W MOIIHOCTh TOKa. ['eHepaToOpH TOKa.
TpancbopmaTtopr. IlonydyeHue, Iepemada U paclpefesieHue
371EKTPOSHEPTUH.

5.3. BuxpeBoe 3JeKTpuueckKoe Ioje. INEeKTPOMarHUTHLIE BOJIHE, HX
CBOMCTBA.

ONeKTpoMarHuTHOEe MOJe KakK o0cobw# Bupg Matepuu. OTKPHTHHR
KojyebaTenbHEYN KOHTYp. V3006peTenue paguo A. C. IlomoBrM. [Juana3oHb
371€KTPOMArHUTHEIX U3Iy4eHUN U UX IPaKTU4ecKoe IpuMeHeHue. [IpUHINIEH
pPaguoCBS3U U TENEBUNEHUS.

B TOM uHCTe, NIPAaKTHYECKHUX 3aHATHH U JTa00pPaTOPHBIX padoT

[TpakTuueckoe 3aHATHE 6. PelneHue 3ajad Ha onpefesieHue ITapaMeTpPOB
TAapPMOHMYECKUX KONTeOaHUN MEeXaHUYECKOH CUCTEMEL.

HpaKTI/I‘{eCKOG 3aHgaTHEe 7. PemeHue 3amay Ha omnpenesieHue XapakKTePUCTUK
BOJIHOBOTI'O IIpo1ecca.

[IpakTuueckoe 3aHATHE 8. PemmeHue 3amady Ha HCCIIefOBaHUE BIUSIHUSI
KOHZeHCcaTopa ¥ KaTyIIKy MHAYKTUBHOCTH B LIeTIN IIePEeMEeHHOT0 TOKa.

[N

JlabopartopHas pabota 1. PacueT nmorpeurHocTet pe3yIbTaToOB U3MEPEHUS.

N

JlabopaTopHas pa6ota 2. OnpeneneHHe YCKOPEHUS CHUJIH TIAXKECTH C
TIOMOIIIBI0 MAaTEMATUYECKOTO MasiTHUKA.

N

JlaGopartopHas pabora 3. MccinegoBaHue 3aTyXalOIMIUX 3J€KTPOMarHUTHHIX
KoJie0aHuH.

JlabopaTopHasi pabota 4. OmpefeneHue yOeabHOTO CONPOTHBIEHUS
IIPOBOTHUKA.

N

JlabopaTopHasi pabora 5. OmpepeneHWe CONPOTUBJIEHHUS METOMOM
aMIIepMeTpPa-BOJIbTMETPA.

JlabopaTtopuass pabora 6. M3yuyeHue TeMIepaTypHOH 3aBUCUMOCTH
COIIPOTHUBJIEHUS METAJIIOB.

JlabopatopHas pa6ota 7. OnpeneneHre UHIYKTUBHOCTH KaTYIIKH.

CaMocTosiTe/TbHasi padoTa 00yJaIOIIHXCSI

I/I3yquHe " KOHCIIEKTHPOBaHNE TEMEI <<3ByKOBbIe BOJIHEL. YJ'Ipra3ByK u ero
IIPpUMEHEeHue».

V3yyeHue u KOHCIEeKTHpoOBaHUEe TeMH «[lepeMeHHBIM TOK. AKTUBHOE.
EMKOCTHOE U UHOYKTUBHOE COIPOTHBIIEHUS IEPEMEHHOT0 TOKa».

Pa3pgen 6.

OnrTuka

16
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6.1 T'eomeTpruyeckas onTuka. JIMH3EL

[IpsiMonuHelHOE pacnpocTpaHeHUe CBeTa B OOHOPOXHOM cpene. CKOPOCTh
pacmpocTpaHeHUs CBeTa. 3aKOHEI OTpaXkKeHUs U IIPeNIoMJIeHus cBeTa. [lonHoe
BHYTPeHHee oTpaxeHHue. ['ma3 kak omTudeckas cucrema. OnTuyeckue
IpuOOPHL.

6.2. BonHOBBEIE CBOMCTBa CBeTa. [IpUHLIKII OTHOCUTEILHOCTY JUHIITEHHA.
HuTtepdepennus cBeta. KorepeHTHOCTh. Mcnonb3oBaHue HHTEPDEPEHIUY B
HayKe u TexHuke. [udpaxnusa cera. JudpakuuoHHas pelleTKa.
[Tonapusamnusa cBeta. [lonsgpouprl. [Jucnepcus cBeTta. MHBapHaHTHOCTH
MO[YJISl CKOPOCTH CBeTa B BakKyyMe. IIpOCTPaHCTBO U BpeMS B CIIeIMaIbHOU
TEOPHUHU OTHOCUTENIHHOCTH.

N

B ToM uHCIe, IPAaKTHYECKHUX 3aHATHH U Ta00paTOPHBIX padoT

[TpakTHyeckoe 3aHaTHe 9. PellleHue 3ajad Ha IMOCTPOeHUE N300paKeHU B
TOHKOU JIMH3E.

[TpakTuyeckoe 3ausatre 10. Pemierre 3aiay Ha BOTHOBYIO O THKY.

[Tpaktrueckoe 3aHgaTue 11. Pemenue 3amay Ha aneMeHTsl CTO.

Jla6opaTopHas pabora 8. OmpeneneHue MokKa3aTess IPEIOMICHHUS CTeKIa
“HTep(hepeHIIMOHHEIM METOLIOM.

[N

JlabopaTtopHas pabora 9. OmpeneneHue mapaMeTpoB OUPPaAKIMOHHON
PElIeTKH.

N

CamocrosiTe/TbHasi padoTa 00y4alomuxcs
HM3yuyeHre ¥ KOHCIEKTHDPOBaHMe TeMhl «MCronb30BaHre HHTEPGhEPEHINY B
HayKe U TEXHUKE».

Pa3pgen 7.

KBanToBasi ¢pu3uka. Pu3uKa aToMa 4 aTOMHOT O siipa

28
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7.1. TlpepMmeT ¥ 3afa4yu KBaHTOBOM pu3uku. KBaHTOBas rumoresa IImaHka.
Bremnun#t GoTo3neKTpUYecKul 3 EKT. 2
TemnnoBoe m3nydeHue. PacnpermeneHue SHePrUU B CIeKTpe abCONIIOTHO
yepHoro Tena. OnbiTel A. I'. CToneToBa, 3aKOHH BHeIIHEro ¢hoToaddekTa.
YpaBHenue A. JDUHIITEeHHA ANg BHelnHero ¢goroadderkra. BHyTpeHHUN
dboTo3ddexT. Tunsl GOTO3MEMEHTOB.

7.2. ®otoH. KopnycKynsapHO-BOJIHOBOU Ayanu3M. Momenu CTpoeHus aToMa.|2
KBanToBEIE TOCTyNnaTH bopa.

Omnwitel II. H. JIe6egeBa u C. . BaBunosa. 'mmote3a JI. [Ie Bpoins o
BOJIHOBHIX CBOMCTBax MUKpodacTul . HNudpakuus 31eKTPOHOB. [laBieHuUe
cBeta. CooTHomeHue HeompeneneHHocTed [eiizeHbepra. OOBsACHEHHUE
JINHEeNYaToro CIieKTpa aToMa BOLOpOXa Ha OCHOBe KBaHTOBHIX IOCTYIaToB H.
Bopa. CioHTaHHOE U BEIHYXK[EeHHOE U3/Iy4eHre 9Heprui. Jla3epHl.

7.3. CocTaB 1 CTpoeHue aTOMHOTO sigpa. Y30ToH. 2
Anmepubie cunbl. [ledeKT MacCH U SHEPTUS CBI3H SOpa.
7.4. EcTecTBeHHas Pafii0aKTABHOCTD. 3aKOH PagH0aKTUBHOI'O paclafa. 2

AmepHble peakluy, PEAKITHH JeJIeHUSI U CHHTEe3a.

7.5. Croco6nl HabMOmeHUs W PerucTpaluy 3apsiKeHHBX 4acTull. llemHas
PeaKIys JeleHus siuep.

dnepHasi sHEpreTHKa. TepMOosiIepHbI cuHTe3. [lonyyeHne paguoakTHBHBIX
H30TOIIOB ¥ WX IPUMEHeHHe. Buoioruyeckoe meldCTBHE PaIMOaKTHBHEIX
H3JIydYeHud. DNeMeHTapHbIe YaCTUIE. YCKOPUTEIH 3JIeMEHTAPHEIX YaCTHII.
OyHmaMeHTalbHble B3aUMOJENUCTBHUS U CUjIbl. KBapKH.

B TOM 4HCIIe, IPAaKTHYECKHX 3aHSATHH U Ta00paTOpHBIX padoT 14

[IpakTuyeckoe 3aHsATHEe 12. PelleHue 3amayd Ha pachpefeeHde 3HEPTUU B
CIEKTpe U3JIyueHus: abCONM0THO YePHOTO TeIa.

[IpakTuuyeckoe 3aHATUEe 13. PelleHue 3amay Ha BOJIHOBHEIE CBOWCTBAa|2

N

[N

MUKPOYaCTHII.

[Tpaktuueckoe 3aHsiaTe 14. Pemenue 3afad Ha cOCTaB ¥ CTPOEHUE aTOMHOI0|2
aapa.

[Ipaktuyeckoe 3aHaTue 15. PemeHue 3agay Ha CIEKTPH U3TTyYEHUS aToMa|2
BOOOPOJA.

N

[IpakTuueckoe 3aHsATUe 16. PemeHue 3amady Ha oNIpefeleHHeE
XapaKTePUCTUK UOHUIUPYIOUIUX U3IyIEeHUH.

JlabopaTopHas pabora 10. OmpenmeneHue pabOTH BEHIXOHA 3JIEKTPOHA M3|2

BeIecTBa
JTaGopaTopHas pabota 11. IIpoBepka 3aKOHOB BHENTHETO HOTO3hGEKTA. 2
CamocTosiTe/IbHasi pad0Ta 00y4aIoImUXCHA 4

[N

I/I3yquHe N KOHCIIEKTHPOBaHHE TEMEI «CIIOHTaHHOE U BEIHYZKIOEHHOE
U3JIy4YEeHUE SHEPTUm».

V3yyeHue u KOHCIEKTHPOBaHWEe TeMH «fmepHas 3HepreTuka.(2
TepMOsAnepHbI CUHTE3>.

Pa3gen 8. Crpoenue Bcenennou

8.1 IIpuMeHUMOCTD 3aKOHOB PU3UKH AJ1s1 00bSICHEHUS ITPUPOTE KOCMUYECKHX|2
00beKTOB. CONHEYHAs CUCTEMA. 3BE3[El ¥ UCTOUHUKY UX SHEPTUU

8.2. l'amakTuka. IIpoCcTpaHCTBEHHO-BpeMeHHbIEe MacuiTabwn HabmomaeMo|2

Bcenennoi. TeMHas MaTepusl ¥ TEMHAs SHEPTHUs.

IIpomexyTo4yHasi aTTecTaus 24

O6001IeHre ¥ CUCTeMaTU3allus MaTepuana 18

9K3aMeH 6
HNuapuBuayanbHOE IPOEKTHPOBaHHE 6
Hroro: 108
Bcero 3a rog 168

IMNPUMEPHDBIE TEMbI HHIWBUIYAJIBHBIX ITPOEKTOB

1. CBsI3b 3aKOHOB COXpaHEHUus MMIIyJIbCa U 3HEPTHuU CO CBOWCTBAMU IIPOCTPAaHCTBEHHO-BPEMEHHOT O
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KOHTHHUYMA.

2. I'paBUTalMOHHOE II0JIE, €70 XaPAaKTEPUCTUKY - HAIIPSKEHHOCTD U [TOTEHIHAT.

3. IToTennuanbHble U BUXPEBhIE IO,

4. TTepCIeKTUBH MPAKTUUYECKOTO UCTIOIb30BaHUs CBEPXIPOBOAUMOCTH [/ TIEPefaid 3JIEKTPOSHEPTHH.

5. OHeprocbeperawiue UCTOYHUKYN CBETA HAa OCHOBE KOHTAKTA MOJIYIPOBOJHUKOB C PA3HEIM THUIOM
IIPOBOIUMOCTH.

6. CoBpeMeHHbIE YCKOPUTEITH 3JIEMEHTAPHBIX YaCTHUII.

7. OT «HeJenuMEBIX» aTOMOB 10 KBAPKOBOT'O COCTaBa 3JIEMEHTapPHEIX YaCTHI].

8. HccnenoBaHue CBOYCTB ITa3MBI KaK YE€TBEPTOI0 COCTOSTHUS BEIECTBA.

9. Jla3epHEle TEXHOJIOTUHY Ha CIIyxk0e HayKy, MEOUIMHLl U TEXHUKHU.

10. YnpTpa3ByKoBas [UarHOCTUKA B MeIULIVHE U TeXHUKE.

3 MarepHuaIbHO-TeXHHYECKOe H YUeOHO-MeTogHIeCcKoe obecreueHne JUCIUIUTHHEBI (MO JIs1)

3.1 CnenuanbHbIe NOMENIEHUS JIS1 PeaIn3aluy MPOrpaMMBbI

YuyeOurit KabuHeT, nabopaTopus ¢ 1abGOPaHTCKON KOMHATOW, YOOBJIETBOpsouue TPeOOBaHUSIM
CaHUTAPHO-3MUIEMHUOJIOTUYECKUX NTpaBun U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) 1 oCHallleHHbIE TUIIOBBIM
o6opymoBaHueM, MO3BONSIONIUM [OCTUXKEHUE o0ydamimuMucs ycraHoBneHHEXx ®T'OC COO TpeGoBaHUHHU K
TIpeIMETHHIM, MEeTAIlIPeIMETHEIM ¥ IMYHOCTHREIM Pe3yIbTaTaM OCBOEHHUS ITPOrPaMMbl Y4eOHOU TUCIIUIITAHEL.

B ToM uucne, B cocTaB yueOHO-METOOUYECKOT'0 ¥ MaTePHaIbHO-TEXHUYECKOTO0 oOecreueHrst KabuHeTa
BXOJISIT:

— IOCKa;

— TI0CafOYHbIe MECTa M0 KOJIMYECTBY 00yJaloIIuXCs;
pabodee MeCTO IIPenofaBaTess;

MHOTO(QYHKIIMOHATLHEIN KOMILIEKC IPETofaBaTens;
— HarJIsigHbe IOCOOHS;
“HGOPMaIMOHHO-KOMMYHUKaTUBHEIE CPENCTRA.

3.2 UndopManHoHHOE 0DecnedYeHne peajTu3alui IPOrpaMMbI

3.2.1 OcHOBHas nuTEparypa

1. dupcos, A. B. dusuka g npodeccuil U CuenuaabHOCTEN TEXHUYECKOTO0 U €CTECTBEHHO-HAYYHOIO
npodmunei : yueOHUK mynsi o6pa3oBaTenbHEX yupexneHui CIIO Ha 6a3e 0CHOBHOTO 00I[ero 00pa3oBaHUsS C
oIy4eHrueM cpengHero obmero obpa3oBanus / A. B. ®upcos ; nop pemakmuein T. Y. TpodhumoBoil. - 6-e u3m. -
MockBa : Akagmemus, 2021. - 352 c. - (IIpodeccuonanbHoe oOpa3oBaHume). - URL: https://academia-
library.ru/catalogue/4831/579194/ (nata obparrenus: 12.05.2022). - TEKCT : 37TeKTPOHHBIMN.

3.2.2 lonojHUTE/IbHAsA IUTEpaTypa

1. Omutpuesa, B. ®. dusuka gis nIpopeCcCuil U CelaIbHOCTER TEXHUYECKOT0 MPodus : yueOHUK Ot
HCIIONTb30BaHUSA B 00pa30BaTEILHOM IIPOIECcCe 06pa30BaTEIbHEIX OPTaHU3alUi CPefHero NpodecCuoHaNIbHOTO
oOpa3oBanus, peanusywmux mporpamMmmer CITIO / B. @. Imutpuesa. - 9-e u3g. crep. - Mocksa : Akagemusi, 2021. -
448 c. - URL: https://academia-library.ru/catalogue/4831/566321/ (gata obparmenus: 12.05.2022). - TexcT :
3JIEKTPOHHBIHN.

2. Tpodumona, T. Y. Ousuka ansg mpodeccuil U cuenranbHOCTeH TEXHUUYECKOT0 ¥ eCTECTBEHHO-HAYYHOTO
npodunei. COOpHUK 3amay : yueOHoe mocobue myist o0pa3oBaTenbHHX yupexnenuit CITO Ha 6a3e OCHOBHOTO
001ero 00pa3oBaHus C MONTyYeHUEM CpefHero obiero o6pa3osanus / T. Y. Tpodumosa, A. B. ®upcos. - 3-e u3m,.
- MockBa : Akamemusi, 2022. - 288 c¢. - URL: https://academia-library.ru/catalogue/4831/598168/ (maTa
obparmmenust: 12.05.2022). - TEKCT : 37I€KTPOHHEIH.

3. Imutpuena, B. ®. dusuka gy npodeccuil U CrenuanbHOCTel TexHndeckoro npodunsi. COOpHUK 3amay
: yueOHOe mocofue g 06pa30BaTEIbHEIX YYPEXKASHUH, pealn3youX IporpaMMel 061iero o6pa3oBasus 1o
npodeccusM HavanbHOT0 IPodeCcCHOHaNIbHOr0 00pa30BaHus U CIEeNNATbHOCTIM CPefHero NpodecCroHaNbHOT0
obpa3oBaHus TexHuuyeckoro npodung / B. . Imurpuesa. - 5-e u3g. - Mocksa : Akamemusg, 2020. - 256 c. -
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(Ilpodeccuonansuoe ob6pa3osanme). - URL: https://academia-library.ru/catalogque/4831/483984/ (mata
obpamenusi: 12.05.2022). - TeKCT : 37EeKTPOHHBIH.

3.2.3 MeTonuuyeckasi JIUTEpaTypa

1. Ousuka. Konmebanus. OnTruka : METOOUYECKHEe yKa3aHUs K 1a60paTOpHEIM paboTaM AJis CTYIEeHTOB
epBOTO Kypca crneruanbiocTedl CITO 11.02.16 "MoHTaXk, TeXHUYECKOe 00CTyKUBaHUE U PEMOHT 3JIEKTPOHHBIX
npubopos u yctpoucTs" 23.02.07 "Texuudeckoe 06CTyKMBAHWE ¥ PEMOHT OBUTATEJIEH, CUCTEM M arperaToB
aBtomobOunenn" 09.02.07 "MHdopMauuoHHLIE CHCTEeME M nporpammupoBaHme" 18.02.12 "TexHomorus
QHAJIUTUYECKOTO KOHTPOJISI XUMUYECKUX COefMHEHUHN" /| MUHUCTEPCTBO HAyKH U BHICIIET0 00pa3oBaHUS
Poccuiickoit ®epepanuu, Kysbacckuil rocymapCTBeHHHIH TexHU4Yeckuit yHuBepcuteT uM. T. @. 'opbauesa,
Kadenpa teopuu u MeTonuku npodeccroHanbsHOro o6paszoBanus ; cocrarutens T. B. JlaBpsamuna. - Kemeposo :
KysI'Ty, 2019. - 33 c. - URL: http://library.kuzstu.ru/meto.php?n=9526. - TeKCT : HEMOCPEACTBEHHbIH +
3JIEKTPOHHBLIN.

2. Ou3uKa : METOOUYECKHE YKa3aHUs K MPAaKTUUYECKUM 3aHATUSIM 1-5 U caMOCTOSITeNbHOM pabdoTe mis
cTymeHTOB 1 Kypca crnernuanbHocTed CITO TeXHOIOTHYeCKOTo MPoGuis 04HOU GopMEl 00yueHusi /| MUHUCTEPCTBO
HayK¥M ¥ BEICIIETO oOpa3oBaHus Poccuiickoi ¢emepannu, Kysbacckuit rocymqapCTBEHHBIA TEXHUYECKUH
yuuBepcutet uMm. T. ®. I'opbaueBa, Kadenpa Teopuu u MeToguku nmpodecCcroHaIbHOTO 006pa3oBaHUS ;
coctaBurtens T. B. Jlaspsmuna. - Kemeposo : Kys3I'Ty, 2019. - 37 c. - URL:
http://library.kuzstu.ru/meto.php?n=5288 (maTta obpamenus: 12.05.2022). - TeKCT : 37T€KTPOHHEIN.

3. ®du3mKa : MeTOLUYECKNe YKa3aHUS K IPAKTUUECKUM 3aHSATUAM U CAaMOCTOSTelnbHOU pabore mns
ctymeHToB 1 Kypca (2 cemecTp) crenuanbHocTeidt CITO TeXHOTOTHYECKOTO Mpoduis ouHou GopMbl 00yUeHUs /
MuHHBCTEPCTBO HAyKu U BhICIIero oOpa3oBanus Poccuiickoit ®emepanuu, Ky30acCkuil rocymapCTBEHHBIN
TexHU4YeCKui yHuBepcuteT uMm. T. ®. I'opbavena, Kadengpa Teopuw u MeTOOuKH NpPodeCcCHOHANTBHOTO
o6pa3oBaHus ; cocraBurenb A. A. Manpmun. - Kemeposo : Ky3I'TY, 2019. - 64 c. - URL:
http://library.kuzstu.ru/meto.php?n=5357 (maTta obpamenus: 12.05.2022). - TEKCT : 37T€KTPOHHEIH.

4. du3uKa : MEeTOOMYECKHUE YKa3aHus K mTabopaTOPHEIM paboTaM st CTYOEeHTOB 1 Kypca CleluranbHOCTeH
CIIO TexHONIOrMYeCcKOTo npoduns ouHou ¢hopMul 06yueHus /| MUHUCTEPCTBO HayKU U BHICIIero o6pa3oBaHus
Poccuiickoit ®enepanuu, Kysbacckuit rocymapCTBEHHBIM TeXHUYECKUN yHuUBepcuteT uM. T. ®. ['opbaueBa,
Kadenpa Teopuu u MeTOomuKu TPodecCHOHATIbHOTO0 00pa30BaHus ; cocTaBuTenu: T. B. JlaBpsimuHa, A. A.
ManpmuH. - Kemeposo : Ky3I'TV, 2019. - 73 c. - URL: http://library.kuzstu.ru/meto.php?n=5798 (gara
obparmmenusi: 12.05.2022). - TeKCT : 37I€KTPOHHEIH.

3.2.4 inTepHET pecypcChl

1. Epunas komnexkuus L{udpossix o6pa3oBaTeIbHEIX PeCypcoB [ONeKTpPoHHHN pecypcl. - Pexum poctyma:
http://school-collection.edu.ru/, cBoGOgHEIN. - 3aTI. C 3KpaHa.

2. EguHOEe 0KHO mocTyIla K UHQOPMaIMOHHEIM pecypcaM [3IeKTpOHHHEU pecypc]. - Pexxum mocrtyna:
http://window.edu.ru/, cBoGOIHEIM. - 3aTJI. C 9KpaHa.

3. ®epmepanbHLIY EHTP WHOOPMAIMOHHO-06pa30BaTEIBPHEIX PECYPCOB [DIEKTPOHHEH pecypc]. - Pexum
mocTyma: http://fcior.edu.ru/, cBoOGomHEIH. - 3ari. ¢ 9KpaHa.

4. Odu3vka [ONeKTPOHHHY pecypc] : HayuHO-MeToouueckuil xypHan / U3gatenvckuit oM «IlepBoe
ceHTs0psi». - PexxuMm mocTyma: https://fiz.1september.ru/, cBo6ogHEBIH. - 3aTl. ¢ 9KpaHa

4. OpraHd3anusi CaMOCTOSITeTbHOH PadoThHI 00yYarOIIHXCS

CamocrosiTenbHass paboTa 00ydaloUIUXCs OCYIIEeCTBASeTCS B 06beMe, YCTaHOBIIEHHOM B pa3fese 2
HaCTOsIIel MporpaMMbl JUCHUIIIMHBL (MOZYJIS).

s caMOCTOSITEIbHON paboTH 00yJalOIIUXCs MPEeIYCMOTPEHH CIIeHanbHEIe TOMENIEHUsI, OCHAIIEHHbIE
KOMIIBIOTEPHOY TEXHMKOW C BO3MOXKHOCTBIO IOAKIIOUEeHUS K HH)OPMaIMOHHO-TEeJIEKOMMYHUKALMOHHON CEeTH
"WUHTepHET" C 06eCcmeyeHneM IOCTyIa B 3JIEKTPOHHYI0 HH)OPMAIMOHHO-00pa3oBaTeIbHy0 cpeny Ky3I'TY.

5. ®oHJ OLIEHOYHBIX CpeacTB OJid IIPOBeJeHHs TEeKyllIero KOHTPoJis, l'lpOMe)KyTO‘IHOﬁ
aTTeCTalluu 06y‘IaIOHIHXCﬂ II0 THCITHUIIVTHHE

5.1 ITacopt ¢doHAA OIEHOYHBIX CPECTB
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HaumeHoBaHH e|Cogep:xkanue (TeMbI) pa3jesia Kon Pe3yibTaThl, HeoOXonuMbie Aisi GpopMupOBaHHsA(POPMAa TEKYIIEro,
Nepa3genos KOMIIeTEHIIMH |COOTBETCTBYIOIEH KOMIeTeHIHH KOHTpPOISA
1M C Il M 11 JT H H BI pe3yabTaToOB,
He0OXOMUMBIX IS
dbopMHpPpOBaHHA
COOTBEeTCTBYHOIIEH
KOMIeTeHIHH
Pa3gen 1. ®u3uka u|l.10u3uka - GpyHmameHTanbHas Hayka o mpupopme.|OK 01, JINYHOCTHEIE: VCTHBIN ompoc.
MeTOObl HaydYHOro|EcTeCTBeHHO-Hay4HHU MeTon mo3HaHHA, ero|lOK 03, c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
mo3HaHMST BO3MOXHOCTH X TpaHUOE npuMeHuMmocTu./OK 04, COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U 0OLIECTBEHHON
OKCIIePUMEHT M Teopus B mpolecce mo3HaHug|OK 06 NMpPaKTHKU, OCHOBAHHOTO Ha JMAJore KYyNbTYp, a TaKXke

npuponsl. MopenupoBanne (GU3MYECKUX SBICHHH H|
mpoleccoB. Poitb 9KCIIEPUMEHTa U TEOPUH B IIPOIIECCe|
Mo3HaHWA TNPUPOAH. OPu3nyeckas BeIHYHHA.
IlorpemHoCTH H3MepeHHH (U3UYEeCKHX BeIUYUH.
du3udecKkne 3aKOHH. [DaHUIB NPHMEHUMOCTH
(hu3ngeckux 3aKoHOB. [TOHATHE 0 GU3NUECKON KapTHHE,
Mupa. 3HaueHHe (GU3UKK IPU OCBOEHUH Ipodeccui
CIIO

Pa3JInNYHBIX d)OpM OGH.ISCTBGHHOI'O CO3HAHHA, OCO3HAHUE|
CBOET0 MeCTa B IIOJIMKYJIbTYPHOM MHUPe;

0CO3HAHHBIH BHIGOD OymyIei mpodeccuu U BO3MOXKHOCTEN
peanusanuu COGCTBEHHBIX KU3HEHHBIX MJIaHOB;
OTHOIIEHHue K npod)eccymHaanoﬁ OesATeIbHOCTH Kak|
BO3MOXHOCTA Y4YaCTHUd B pPEIIEeHUHU JIHYHBHIX,
00IeCTBEHHBIX, IOCYJapCTBEHHHIX, OOIIeHalXoOHabHEIX|
npo6eM;

HAQBBIKA COTPYOHHYECTBA CO CBEPCTHHUKAMH, NETHMH
MIIafilIero BO3pacTa, B3POCIHBIMH B 00pa30BaTeNbHOM,
00IIeCTBEHHO MOJe3HOH, y4yeOHO-HCCIeNoBaTeNnbCKOM,
NPOEKTHOH M [PYTUX BHAAX JAeATeNIbHOCTH;
TOJIEPAHTHOE CO3HAHHWE U MOBEIeHUE B IOJIUKYIbTYPHOM]
MEpe, TOTOBHOCTb ¥ CIIOCOOHOCTh BECTH [HAJIOT C APYTUMHI
TIOAbMH, AOCTUTATh B HEM B3aMMONOHMMAHMs, HAXOMIHUTh|
ofmue UeNd U COTPYAHUYATH AJIS UX HOCTUKEHHUS,
CII0COGHOCTH NPOTUBOCTOATL HUAEOJIOTUH 3KCTPpEeMHUu3Ma,
HalMoHanu3Ma, KceHOo(GoOUM, AUCKPUMHHALHUU II0
COL[MAbHEIM, PENTUTHO3HBIM, DACOBLIM, HAI[MOHATbHBIM
NIPpU3HAaKaM U [OPYrUM HeraTUBHBIM COLHAJIbHBEIM]
SIBJICHUSIM.

MerTanpeaMeTHEE:

BlafleHMe HaBHKAMH II03HaBaTENbHOH, yuebOHO-
HCCJ'IeJIUBaTeJ'IbCKOﬁ u HpOeKTHOfI nesiTeJIbHOCTH,
HaBBIKAMH pa3peleHus HpOﬁHEM; CIoCOGHOCTE H
TOTOBHOCTh K CaMOCTOATEJIBPHOMY IIOMCKY METOHAOB|
pelIeHus MPAaKTHYECKUX 3afay, IPUMEHEHUIO Pa3THIHEIX
METONOB IO3HAHUS;

[YMEHHE CaMOCTOSATEJIBHO OIpenesisaTh LeIn NeATeIbHOCTH
U COCTaBJIsAAThH IJIaHBI HEATEJIbHOCTH; CaMOCTOSATEJIbHO|
OCYIeCTBNIATh, KOHTPOJIUPOBATh M KOPPEKTHPOBATH|
nesATeNbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHEIE PECYPCH
O JOCTHUXKEHUS MOCTaBIE€HHBIX ueneﬁ U peanusaluy
IIJIaHOB JesTEeJIbHOCTH; leﬁnpan: yCIelHbsle CTPAaTETUH B
PA3UYHBIX CUTyalUudaX;

[yMeHHe NPOOYKTUBHO OﬁlﬂaTbCH " B3aﬂMOﬂeﬁCTBOBaTb B
npouecce COBMECTHOU HeATeJIbHOCTH, YYUTHIBATh MO3ULIUHA
OPYTUX YYaCTHUKOB [eSTeNbHOCTH, 3GGEKTUBHO
paspemats KOHGIUKTHL

IIpenMeTHEIE:

BllaleHHe OCHOBHBIMH METONAMH HAY4YHOTO NMO3HAHHUA,
MCIOTb3yeMbIMH B (u3uKe: HaONOMeHHe, ONUCAHHE,
H3MepeHue, IKCIEePUMEHT; YMEeHUA OﬁpaﬁaTE{BaTb
Pe3ynbTaThl H3MepeHH171, OﬁHapy)KHBaTI: 3aBUCUMOCTH,
Mexay (‘1)1/[3I/I‘ISCKI/IMI/I BEeIHYHUHaAMHU, 00BSICHSITH
IIOJIy4YeHHBIe DPe3yJIbTaThl U [ejlaTb BBIBOLBL
Cll]OpMHpOBaHHOCT]: yMeHus pelaTtb @HSH‘{QCKHQ 3ajilavu;
Cli]OpMPIpOBaHHOCTb YMeHUsT NPUMEHATh MOJIyYeHHBIe
3HAHUS [N OOBACHEHHS YCIOBHH NPOTEKaHUS
bu3nyecKux sSBIEHUH B NPUPOAE U AJIS NPUHATUS
IIPaKTU4YeCKUX peﬂleHHﬁ B HOBCeJ:[HeBHOﬁ KU3HH;
chOPMHPOBAHHOCTh HPENCTABIEHHH O POJH U MeCTe
bu3MKKM B COBpDeMEHHON Hay4YHOH KapTHHE MHDaA;
noHMMaHUE GU3UYECKOH CYI[HOCTH HabaiomaeMEIX BO
BceneHHOH SBIEeHWH; NOHMMaHUEe PONU QU3UKU B
dbopMupOBaHME Kpyrosopa ¥ GYHKIHOHAIBHOHN
TPaMOTHOCTH 4YeJlOBeKa MJid pelleHUus NPaKTUYECKHUX|
3amay;

C(l]OpMHpOBaHHOCT!: YMeHus HccnegoBaTh H
AHAJIM3UPOBATh pasﬂooﬁpa3ﬂme li)I/ISI/I‘IeCKHS SIBJICHUSA H|
CBO#CTBA 00BEKTOB, 0GBSICHATh NPUHUUIE PaboTH U
XapaKTepPUCTHKU IPUOOPOB U YCTPONCTB, OOBSICHATD CBSI3b
OCHOBHEIX KOCMHYECKHX OOBLEKTOB C ]‘quJM3H‘JeCKHMH
SIBIICHUSIMU;

BlIadeHHe OCHOBOMNOJAararvmuMu dmanqecngn
TOHATUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU ¥ TEOPUAMH;
yBepeHHOe I10JIb30BaHUe (GU3NYECKOH TEPMUHOJIOTHEH U
CHMBOJIMKOM;

BllaleHue YMEeHUSAMH BBIABATATh TUIIOTE3bl HAa OCHOBE|
3SHAHUSA OCHOBOMONATAK KX bu3nyecKux|
SBKOHOMEDHOCTeﬁ U 3aKOHOB, MNPOBEPATH HUX
9KCIIePHMEHTAIBHEIMU CPECTBaMH, (GOPMYIHDYS Leb)
MCCITelOBaHuA;

BlaJieHne MeTOlaMM CaMOCTOSITENIBHOTO MJIaHWPOBAaHUS |
IIpOBEeeHUsA (l)ﬂ3ﬂ‘!eCK1/lX 9KCIIEPpUMEHTOB, ONMUCaHUA U
aHaNKH3a IMONy4YeHHOH H3MepUTEeNbHOH HH(opManuu,
OIpefesIeHNs JOCTOBEPHOCTH MOJIy4eHHOr0 pe3ysbTara.
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1.2MaTemaTuKa B Kypce (GU3UKU: CKaJsSpHBE K
BEKTOPHbIE BEJIMYUHEI, 3]IEMEHTHl BEKTOPHOM anreGpsl.

OK 02

JIMYHOCTHEIE:

TOTOBHOCTB M CIIOCOGHOCTE K 06Pa30BaHMIO, B TOM YHCIIE
caM0o06pa30BaHMI0, Ha INPOTHAKEHHHM BCEH XKHU3HHU;
CO3HaTe/IbHOE OTHOLIEHNE K HEeNPepEBHOMY 06pa3oBaHHIo)
KaK YCJIOBHIO YCHEmHOH NpopecCHOHANbHOH X
0CIIECTBEHHOH [EeSTeNIbHOCTH.

MeTanpenMeTHbIE:

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENbHOH
HHPOPMALMOHHO-TI03HABATENIbHON HesATEeIbHOCTH,
BlafleHHe HAaBHKaMU IOJNy4YeHUS HeoOXOAUMOH
uHpOpPMAaLUHN U3 CJIOBapeid pa3HHX TUIOB, yMeHHE
OPHEHTHPOBAThCS B PA3/IMYHBIX HCTOYHMKAX HHMOPMAIIH,
KPUTUYECKHM OLEHMBATh M HHTEPIPETHPOBATH)
MH(OPMAIXIO, IOTTy4aeMy0 U3 Pa3IMYHbIX HCTOYHHUKOB.
IIpenmMeTHBIe:

chOPMHUPOBAHHOCTL COOCTBEHHOMN IO3HUIUHU I10 OTHOLIEHHIO
K $usnyeckoil MHGOpMaLUUH, MOTydaeMOH U3 Pa3HHX
HCTOYHUKOB;

BllafleHHe OCHOBONOJNAralmMuUMH (U3UYECKHMH
MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU ¥ TEOPUAMH;
yBEepPeHHOe I0JIb30BaHue (pU3UYEeCKOd TePMHUHOIOTHEH 1
CHMBOJIMKOI;

chOpMHUPOBAHHOCTh CHCTEMH 3HaHHH 00 06mux
(u3nYecKuX 3aKOHOMEPHOCTAX, 3aKOHaX, TEOPHSX,
TpefCTaBIeHUN O EHCTBUU BO BceneHHON GU3UIECKUX
3aKOHOB, OTKPHITHIX B 3€MHBIX YCJIOBHSIX;
chOpMHPOBAHHOCTE yMEHHH TNPOTHO3MPOBATH,
aHATM3UPOBATh U OLEHWBATH HOCIENCTBUS OBITOBOH
NIPOU3BOACTBEHHON [IEATENIBHOCTH YeJIOBEKa, CBS3aHHOMU C
(U3MIECKHMH TIPOLECCaMH, C MO3HUIMH 9KOIOTHIECKOH
6€3011aCHOCTH.

TIpoBepoyHast paboTa

Pa3zngen 2. MexaHHKa

2.1. IlpegmeT u 3amadyM KIaCCHYECKOH MEXaHHUKHU.
KuHeMaTH4eCKHe XapaKTePUCTHKH MeXaHHYeCKOTro|
nBuxeHus. Ilepememenue. IIyTe. CKOPOCTb.
PaBHOMEpHO€e IPSMOTIMHENHOE [BUKEHHE. YCKOpeHue.
PaBHOIIEpEeMEHHOE TIPSIMOJIMHEHHOE IBIUKEHHUE.

2.2. CBobonHOe TafieHue. [IBuxkeHKe Tena, GPOIEeHHOT0
0T YTJIOM K TOPU30HTY.

2.3. PaBHOMepHOe [OBUXEHHE IO OKDPYXHOCTH.
TlocTynaTebHOE U BpaIaTebHOE IBUXKEHHE TBEPLOTO)
Tema.

2.4. B3aumopeiicTBue Tejl. [IPUHLIUI CyNepHO3ULHUU
cun. MinepuuansHas cuctema orcyera. Cuma. Macca.
3akoHH MexaHUKH HploToHa. CHIIEI B MeXaHHKe.
[IBuxKeHHe HeGECHEIX Tel M UX HCKYyCCTBEHHBIX|
COyTHHKOB. SfIBneHus, HabGnogaeMee B
HEeHHepPIUATbHEIX CHCTEMax OTCYeTa.

2.5. UMnynbc cuiel. 3aKOH COXpPaHEHHUS MMITyJIbCa.
PeakTHBHOE OBHKEHHUE.

2.6. PaGota cunbl. PaGoTa MOTEHIHMANbHBEIX CHII.
MomHocTh. OHeprus. KunHeTndyeckas SHeprus.
TloTeHuUanbHass 9HepPrus. 3aKOH COXpPaHEHHS
MexaHH4YeCKOM OSHepruu. [IpuMeHeHHe 3aKOHOB
COXpaHeHHUs.

2.7. PaBHOBecHe MaTepualbHOM TOYKHM M TBEPHOTO,
Tesna. MOMEHT CuEL. YCIIOBHE PaBHOBECHS TBEPHOTO|
Tena. [IBHXKEHHEe XKHUOKOCTEH ¥ ras3oB. 3aKOH,
COXpaHEeHMs S9HepruM B IMHaMHUKe XKUAKOCTH U rasa.
IlpakTuyeckoe 3aHATHe 1. PemeHue 3amay Ha|
KHHEMATHKY IOCTYNATeIbHOTO BIKEHHUS Tell.
IIpakTudeckoe 3aHATHe 2. PemeHue 3apmay Ha|
MUHAMHUKY TOCTYTIATeNbHOTO BHKEHHUS

IpakTuyeckoe 3aHsTHe 3. PelneHue 3ajjay Ha 3aKOHB]
COXpaHEHHUS B MEXaHHKe

OK 02,
OK 04,
OK 09

JINYHOCTHEIE:

TOTOBHOCTB M CIIOCOOHOCTB K 06pa30BaHHIO, B TOM 4HCIIe
caM000pa30BaHU0, Ha NPOTSIXKEHUH BCEH XKHU3HU;
CO3HATeNIbHOE OTHOIIEHHE K HeIPEePHIBHOMY 06pa30BaHHI0
KaK YCIOBHI0 YCHEIHOW NpPOopecCHOHAIbHOU X
0CIIECTBEHHOM MesiTeIbHOCTH;

HABBIKM COTPyOHHUYECTBA CO CBEPCTHUKaMH, NETbMH|.
MJlalIero Bo3pacTa, B3POCJILIMU B oﬁpasoBaTeanoﬁ, .

00LIeCTBEHHO IOJIe3HOH, y4eGHO-UCCIeNoBaTeIbCKOM,
TPOEKTHOM M [PYTMX BUAAX [EeSATEIbHOCTH.
MeTanpenMeTHbIE:

TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTENBHOH
HHPOPMaIMOHHO-TI03HABATEIbHON HesTeTbHOCTH,
BlajleHMe HaBHKaMH MOJNy4YeHHS HeoOX0AuMOH
HHpOpPMalUUKM U3 ClOBapei pa3HHX THUIOB, yMeHHe
OPHEHTHPOBATHCA B PA3IMYHBIX HCTOYHUKAX HHMOPMALHUH,
KPUTHYECKHM OIEHMBATh M HHTEPIPETHPOBATH)
HH(OPMAIXIO, MOTyYaeMyk0 U3 Pa3MYHbIX HCTOYHHKOB;
yMeHMe MPOAYKTHBHO 00WATLCS ¥ B3aHMOAeENCTBOBATh B|
npoLiecce COBMECTHON NeSATeNIbHOCTH, YYUTHBATh MTO3ULUH
OPYTUX YYaCTHHKOB MesATEeNbHOCTH, 3(p(PeKTUBHO
paspemaTh KOH(IHKTEL

yMeHHe MCIO/Ib30BaTh CPeACcTBa MHPOPMAIUOHHHIX H
KOMMYHUKAIMOHHEIX TexHoyorui (manee - UKT) B
pelIeHNH KOTHUTUBHHX, KOMMYHHUKAaTHBHHX H
OpraHU3alHOHHEIX 3afay C cobmomeHueM TpeGoBaHUN
9PrOHOMMKH, TeXHHKM 0e30macCHOCTH, THUTHEHBHI,
pecypcocGepeKeHus, IPABOBLIX ¥ 9TUYECKUX HOPM, HOPM|
uH(MOPMaLMOHHOM 6e30IaCHOCTH.

IIpenmeTHbIe:

chOpMIPOBAHHOCTh COGCTBEHHOM [IO3HIIHH TI0 OTHOIIEHHIO
K $usnyeckoil mHGOpMaNUH, MONydaeMOH M3 Pa3HHX
HCTOYHHKOB;

BlafleHHe OCHOBONONAralmMUMH (U3UYECKHMH
MOHATUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU ¥ TEOPUAMH;
yBepeHHOe I10JIb30BaHue (GU3NYECKOH TEPMUHOJIOTHEH U
CHMBOJIMKOM;

chOPMHPOBAHHOCTh NpPeACTaBIEHHH O POTH U MecTe
bu3uKKM B COBpeMEHHON Hay4YHO# KapTHHE MHDa;
NOHMMaHHe (QU3UYECKOH CYIIHOCTH HAOIIO[aeMHX BO)
BceneHHOH SIBIEHWH; IMOHMMaHHE DPONHU (U3UKH B
dbopMupoBaHME Kpyrosopa ¥ GYHKIHOHAIbHOU
rPaMOTHOCTH 4YeJlOBeKa /I pPeIleHUs NpPaKTHYeCKHX|
3amay;

BIIafleHHe OCHOBHHIMH METOJaMH Hay4YHOTO IO3HaHHS,
MCIOTb3yeMbIMH B (u3uKe: HaOMIOMeHHe, ONUCAHHE,
u3MepeHne, IKCIEePUMEHT; yMeHHus o0pabaThBaTh|
pe3yIbTaTH H3MepeHHUH, 0OHapyKUBAaTh 3aBUCHUMOCTS|
MeX[ny (U3NYEeCKHMH BeIHYHHAMH, OOBICHSTH)
MOJTydeHHEIe Pe3yNbTaThl U MeNlaTh BBIBOMBL;
cHOpPMHUPOBAHHOCTh CHCTEMB 3HAaHUH 06 06mMHUX|
U3NIeCKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUIX,
TMpencTaBlIeHUi O MEHCTBHU BO BceneHHON (pu3ndecKux
3aKOHOB, OTKPHITHIX B 3€MHBIX YCJIOBHSX;
chOpPMHUPOBAHHOCTL YMEHHH TNPOTHO3MPOBATH,
aQHANNU3UPOBaTh U OLEHHBATh NOCJIECTBUS GHITOBOH M
IIPOKU3BONCTBEHHO! JeATENBHOCTH YeJI0BeKa, CBI3aHHOMU C
(bu3nyecKuMU IpoueccaMu, C MO3UIUH KOTOTHYECKON
6€301aCHOCTH.

VCTHEIN ¥ MUICBMEHHBIA
ompoc.

TIpoBepoyHas pabora.
TIpakTHYeCcKHe paGoThl
CaMOCTOSITEJIbHE €
paboTHL.
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Pa3gen 3. OCHOBBHI
MONTEeKyIsIpHOH
bu3ukm "
TepMOJHHAMHKH

3.1. IlpeaMeT U 3aia4¥ MOJEKYISPHO-KHHETHYECKON
TEOpUHU (MKT) u TEPMOJUHAMHUKH.
OKCnepuMeHTalbHbHE HoKasaTenbcTBa MKT.
AGConioTHasT TeMIepaTypa KakK Mepa CpefHei
KUHETHYECKOH SHEPTUM TEIUIOBOTO ABUKEHHUS aCTHI]|
BemecTBa. Mojens upeanbHOTo rasa. CBA3b MeXIY|
naBleHHEM H CpeflHed KHHETHYeCKOH SHepruei
MOCTYNaTeIbHOTO TEMIOBOTO [IBUXKEHHS MOJEKYT
H7IeanbHOTO rasa.

3.2. YpaBHenue Menpeneesa-Knaneiipona. I'a3oBre
3aKOHBL. BHYTpeHHsIs SHEPrus UealbHOTo rasa.
PaboTa mpu uM3MeHeHMM o0beMa HIeaNbHOTO rasa.
3aKOHB TepMOJMHAMHUKHU. OCHOBBl TEPMOJMHAMUKH.
PaGoTa u Temomepefaya Kak CIOCOOB M3MEHEHHUS
BHYTPEHHEH SHePruu. YpaBHeHHE TeIIoBoro GamaHca.
Ileppoe ¥ BTOPOe Hayana TepPMOJMHAMUKH.
AnuabaTHbii mpouecc. KIII TemnIoBOTO ABUraTess.
ITuxn KapHo.

3.3. ArperaTHEe COCTOSIHHS BemecTBa. DPa30BhHe
nepexonsl. I[IpeoGpa3oBaHue 3HEPTHH B (HA30BHIX|
nepexopnax. CTpoeHHe ra3o06pa3HBIX, XUAKHUX U
TBepAEX Ten. CBoWCTBa XUAKOCTeH. McmapeHue u
KOHOeHcanus. KumeHue. HacwIOeHHHE K|
HeHAaChIIeHHble Naphl. AGCOMOTHAS ¥ OTHOCHTENIbHAS|
BIIQXKHOCTb Bo3fyxa. Ilcuxpomerp, rurpomerp. Touka|
pockl. Mofienb CTPOEHHsI TBEPALIX TeNl. MexaHU4eCKue|
CBOICTBA TBEPMBIX TEL.

IIpakTuueckoe 3aHiTue 4. PemeHue 3amay 1o
MOJIeKy/sIpHO# u3nKe.

IIpakTHyecKoe 3aHATHe 5. PemeHue 3amay Mo,
TepMOIHaMHUKE.

OK 01,
OK 02

JIMYHOCTHEIE:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON
TNpPaKTUKH, OCHOBAaHHOTO Ha AHMAJore KyIbTyp, a TaKXke|
Pa3NUYHBIX (OPM 00IIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MeCTa B IOJIUKYJIbTYPHOM MHUDE;

TOTOBHOCTH M CITOCOOHOCTH K OGpaSOBaHH]O, B TOM 4YHCIIE|
camoo0pa30BaHHIO, Ha MPOTSAXKEHHU BCEH XKU3IHU;
CO3HATeNIbHOE OTHOIIEHHE K HEIPEPHIBHOMY 00pa30BaHMI0
KaK YCJIOBHIO YCHEHOM NpPopecCHOHaNbHOH X
0CIIECTBEHHOM MesiTeIbHOCTH.

MeTanpeaMeTHEE:

BllajeHue HaBBHKaMH ﬂOBHaBaTeJ‘IbHOﬁ, y‘[eﬁHO»
PICCHeI[OBaTeHbCKOﬁ " HpOeKTHOﬁ OesiTeJIbHOCTH,
HaBEIKAMH pa3peleHHs Opo6ieM; CIHOCOOHOCTh X
TOTOBHOCTh K CaMOCTOATEJIBPHOMY IIOMCKY METOHOB|
pelleHus: NPakKTUYeCKUX 3ajay, IPUMEeHEeHUI0 Pa3IuYHbIX]
MEeTO[I0B MO3HAHHUS;

TOTOBHOCTH MW CIOCOOHOCTH K CaMOCTOSTEIbHOH
nHGOPMALHOHHO-I03HABATEILHON nesTeIbHOCTH,
BllajléeHU€e HaBBHKAaMHU IOJIYyYEeHUus HeOﬁXO}Z{HMOﬁ
uHQOpPMaUMKU K3 ClIOBapeid pa3HEIX THIOB, yMeHHE
OpPHEHTHPOBAThCS B PA3NIMYHBIX HCTOUYHUKAX HH(OPMAIny,
KPUTUYECKU OIEHUBATh U HHTEPIPETUPOBATH|
HHq)OpMaLWHO, TNI0NIy49aeMylo U3 Pa3IuYHbIX AICTOYHHUKOB.
IIpenMeTHEIE:

BJlafleHhe OCHOBHBIMU METOHaMHU HAy4YHOIO IIO3HAHHUA,
MCIOTb3yeMbIMH B (u3uKe: HaONIOfeHHe, ONUCAHHE,
H3MepeHue, IKCIEePHMEHT; YMEHU:A OGpaﬁaTE{BaTb
pe3ynbTaThl M3MepeHH#, 06HapyXKUBaTh 3aBUCHMOCTH
MexXAy GU3MYECKHMH BENIMYHHAMH, OOBICHATH
MOJTy4eHHEIe Pe3y/lbTaThl M [leflaTh BBIBOMBI
C(l]OpMHpOBaHHOCTL YMeHUs pemiaTb q)ﬂ:%ﬂqeckl/le 3apayu;
cHOPMHPOBAHHOCTh YMEHHUS HPUMEHSTh IOTIyYeHHEE
3HaHUS [N OOBSACHEHHS YCIOBHH NPOTEKaHUIT
bu3nyecKuX ABIEHUH B NPUPOME M ANA NPUHATHUSA
IIPaKTU4YEeCKUX peme}mﬁ B HOBCEJIHEBHOﬁ KU3HU;
Cd)OpMHpOBaHHOCTL COOCTBEHHOM TIO3ULIUY 110 OTHOIIEHHIO|
K $usuyeckoir mHGOpPMALKH, MOTyIaeMoOH U3 Pa3HHIX
HMCTOYHUKOB;

chOPMHUPOBAHHOCTh CHCTEMHB 3HaHHH 00 06mux
CbI/IBI/I‘«ISCKHX 3aKOHOMEPHOCTAX, 3aKOHaX, TeOpHUuidx,
TmpencTaBleHUi O MEHCTBHU BO BceneHHON (puandeckux
3aKOHOB, OTKPHITHIX B 3€MHBIX YCJIOBHSX;

BllafleHue OCHOBOMOJIarawmuMu d)ﬂaH‘IeCKP[MH
TOHATUAMH, 3aKOHOMEPHOCTAMHY, 3aKOHAMHU U TEOPUSAMHU;
yBepeHHOe I0/Ib30BaHKHe (GH3NYECKOH TEPMUHOTIOTHEH U
CUMBOJIHKOM;

Cq)OpMHpOBaHHOCT!: YMeHUusa HCCnnemgoBaTh H
AHAJIM3UPOBATh pazﬂooﬁpa:mme CbI/ISI/I‘IeCKPIS SIBJICHUSA H|
CcBOMCTBA 00BEKTOB, 00BSICHSATh NPUHLUUIE PaboTH U
XapaKTePHCTHKM IPHGOPOB M YCTPOHCTB, 00BACHATH CBSI3b
OCHOBHEIX KOCMHYECKHX OOBLEKTOB C l‘eOd)HSH‘!SCKHMI/I
SIBICHUSIMU;

chOpPMUPOBAHHOCTH yYMEHHH NPOTHO3UPOBATH,
aHaNU3UPOBaTh U OIEHHBATh MOCNIECTBUSA OBITOBOH M
H})OH3B0)1CTBEHH0171 nesaTelbHOCTH 4YeJjlOBeKa, CBSI3aHHOU C
CbI/IBH‘IeCKI/IMH nmpoueccaMmy, C IIOSI/ILII/Iﬂ 9KOJIOTHYECKOHR
6€3011aCHOCTH.

VCTHBIN ¥ MUCHMEHHBIN
ompoc.

TIpoBepoyHas paboTa.
IIpakTudeckue
paGoTH.
CaMOCTOSATENIbHE
paboTHL.

1638817935

17




Paspgen
JIeKTpPOAHHAMHKA

4.

4.1. TlpegMeT ¥ 3aJadd 3JIeKTPOJMHAMHUKH.
OnekTpuyeckoe B3auMmopercTsue. 3akoH Kynona.
3aKOH COXpaHEHHUs 3IEKTPUYECKOro 3apspa.

4.2. DNeKTpHYeCKOe ToOJie, €ro CHJIOBaf
XapaKTepPUCTHKA. [IPHHIUI CYNepPIO3ULHUU IOJNEH.
PaGoTa CuJI 37IEKTPOCTaTHYECKOTO ToJs. IloTeHnuant.
PasHocTh moTeHNuanoB. CBA3b MexXAY|
HanpAKEHHOCTbIO M DPa3HOCTHIO IIOTEHIHAJNIOB|
3JIeKTPOCTATHIECKOTO MOJIS.

4.3. IUONIEeKTPUKU B IJIEKTPHUYECKOM IOJe.
Tlonsgpu3anusi [UINEKTPUKOB. I[IDOBOAHHUKH B
37eKTpuyeckoM Imone. KoHgeHCATOPH, MX BH[IH,
crmocoGb COeUHEHHS. OHEpPrusi 3apsAXKeHHOTO|
KOHJIEHCATOpa. OHEprust SJeKTPUYECKOro IOJIs.

4.4. TIoCTOAHHHBIM 3JIEKTPUYECKHH TOK. 3aKOHHI
NOCTOSHHOTO TOKa. YCIOBHUA M HeHCTBHS
3JIeKTPUYECKOro TokKa. Cuna ToKa ¥ MIOTHOCTh TOKa.
3akoH OMma fang ydacTKa Ienu. OJIeKTPHYeCKoe,
CONpPOTHBIEHHE. CBEepPXIPOBONUMOCTD.
ONeKTPOABUAKYINAs CHIa UCTOYHHUKA TOKa. 3akoH OMa|
NJIst TIOJIHOM Lienu. BUAB COENMHEHUs IPOBOAHHUKOB.
3akoH [xkoyns - JleHna. Pa6oTra ¥ MOIJHOCTS,
3JT€KTPUUYECKOTO TOKa. JJEeKTPUUECKHH TOK B|
pa3nUYHbIX cpefax. [Ima3Ma. dnektponu3. OCHOBHEE
HOCHUTENIM TOKa B Pas3NHyHBIX cpefax. CoGCTBeHHAs
NPOBONUMOCTH NONTYyNPOBONHHUKOB.
MonynpOBOOHUKOBEHE HPHOGOPH.

4.5. MarHuTHoe moje. BeKTOp MHAYKUUM MarHUTHOTO,
nons. [IPUHIMI CyNepHo3ULUM MarHUTHHIX MOJIEH.
MarsuTHOe IOoJe NMPOBOOHHUKA C TOKOM. [lediCTBUe,
MarHUTHOTO IIOJIE Ha NPSIMOJIMHEMHHIN NPOBONHUK C
TOKOM. 3aKOH Ammepa. BzaumopeiicTBue TokoB. PaboTa|
[0 TIepeMelLIeHUI0 IPOBOJHIKA C TOKOM B MarHHUTHOM|
mose. JledCTBUE MArHUTHOTO IOJIS Ha [BHXYIIHHCS
3apsaf. Cuna JlopeHma. YCKODUTeNH 3apskKeHHBHX|
YaCTHII.

4.6. [lelicTBMe MAarHUTHOTO IOJIS Ha ABUXYIIHUHACS
3apsag. Cuna JlopeHma. YCKODUTeNH 3apskKeHHBHIX|
JaCTHII.

Macc-criekTporpad.

4.7. TIOTOK BEKTOpPa MarHUTHOM MHIYKLUHU. SIBIeHUe,
37MeKTPOMarHUTHOH MHOYKIHUH. 3ako0H
37IeKTPOMArHUTHON MHAYKuMH. DJC MHAYKUHUU B
OBUKYIIMXCS NpoBofHUKaX. [Ipasuino Jlenua. fIBnenue
CaMOMHAYKIMU. MHIYKTHBHOCTb. MarHUTHBIE CBOKCTBA|
BeIeCTBA. JHEPT sl MarHUTHOTO IOJIS.

OK 01,
OK 02,
OK 03

JIMYHOCTHEIE:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON
TMpaKTUKH, OCHOBAHHOTO Ha [uajnore KyabTyp, a TaKxke
Pa3NUYHBIX (OPM 00IIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MeCTa B IOJIUKYJIbTYPHOM MHUDE;

TOTOBHOCTH M CITOCOOHOCTH K OGpaSOBaHH]O, B TOM 4YHCIIE|
camoo0pa30BaHHIO, Ha MPOTSAXKEHHU BCEH XKU3IHU;
CO3HATeNIbHOE OTHOIIEHHE K HEIPEPHIBHOMY 00pa30BaHMI0
KaK YCJIOBHIO YCHEHOM NpPopecCHOHaNbHOH X
0CIIECTBEHHOM MesiTeNbHOCTH;

0CO3HaHHEIH BEIGOD OymyIei mpodeccuu U BO3MOXKHOCTEN
peanusanuu COGCTBEHHBIX KU3HEHHBIX MJIaHOB;
OTHOIIEeHue K HpOd)eCCHOHaHbHOfI OesiTeIbHOCTU Kak|
BO3MOXHOCTHA Y4YaCTUd B pPEIIEeHUHU JIHYHBHX,
00ILIeCTBEHHEIX, T'OCYJapCTBEHHEIX, OOLIeHAlHOHATbHEIX
mpo6eM.

MeTanpeuMeTHHe:

BlafeHHE HaBHKAMH IO3HABATENbHOH, y4ueOHO-
MCC/IeI0BATEIbCKOH ¥ IPOEKTHOH HESITEeIbHOCTH,
HaBEIKAMHU pa3pelieHus npo6neM; CHOCOOHOCTH XU
TOTOBHOCTh K CaMOCTOATEJIbBHOMY IIOMCKY METO[OB
PelleHus NPaKTUYEeCKUX 3aAayd, IPUMEHEHUIO0 Pa3JINYHbIX|
METOIOB II0O3HAHUS;

TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTENbHOH
I/IHli)OpMaHHOHHO-HO?;HaBaTeHLHOﬁ OesaTenbHOCTH,
BlajeHHe HaBHKAMHU IONyYeHHS HeOOXOOUMOH
uHDOpMaUMKU U3 ClOBapeid pasHHIX THUIOB, yMeHHE
OPUEHTUPOBATHECA B PA3JIMYHBIX UCTOYHUKAX PlHqJOpMaHHH,
KPUTHYECKH OLEeHWBaTh U HUHTEPIPETUPOBATEH
uH(MOPMALHIO, IOJIyYaeMylo U3 Pa3IMYHbIX HCTOYHHUKOB;
YMeHHe CaMOCTOSITENIbHO ONpefieNIATh LeNH NesTebHOCTH
U COCTaBJISATH IIJIaHBI [I€ATEJIBHOCTH; CaMOCTOSATEJIbHO
OCYILIEeCTBIATh, KOHTPONUPOBATE U KOPPEKTUPOBATEH
[eATelbHOCTD; HUCI0Ib30BaTh BCE€ BO3MOXKHBIE PECYPCHI
NN MOCTHMKEHHUS TOCTaBIEHHHIX Ileledl ¥ peanu3aluy
T1JIAaHOB JEeATEeIbHOCTH; BblﬁﬂpaT!: yCIlelHble CTPATEruu B
Pa3IAYHBIX CUTyalusaX.

IIpenmMeTHbIE:

BafieHye OCHOBHBIMHM MeTOJaMH Hay4yHOTO IO3HaHUS,
HUCIONBb3YyeMBIME B (H3UKe: HallofeHUe, ONHMCAHHe,
u3MepeHHe, 9KCIEPUMEHT; yMeHHs o00pabGaThBaTh
pe3ynbTaThl M3MepeHu#, 00HapyXKHUBaTh 3aBUCHMOCTH
Mexny (U3NYECKUMH BeIHYHHaAMH, OOBACHATH)
TOJIy4YeHHble pPe3y/lbTaThl M [elaTbh BHIBOMABL
Cc(hOPMUPOBAHHOCT YMEHHS PeIIaTh GU3NIECKHE 3aJayn;
chOPMHPOBAHHOCTh YMEHHUS HPUMEHSTh IHOIy4YeHHEIE
3HaHUA ANA O0BACHEHMS YCIOBUH NpPOTEKaHHUS
(1)1/[3!/1'{9CKHX SBIIEHUU B npupone U [N NPUHATHUS
MIPAaKTU4YEeCKUX peme}mix B HOBCSHHSBHOﬁ KHU3HH;
chopMUPOBAHHOCTh YMEHHS HCCIE€NOBATh X
aHaIM3UPOBATh Pa3HO0Opa3Hble QU3UYECKHe SBICHHS U
CBOMCTBA 00BEKTOB, 00BACHATh IPUHIMILE PAabOTH M
XapaKTePHCTHKY IPUGOPOB U YCTPOKUCTB, OGBSCHSATH CBS3b)
OCHOBHBIX KOCMHYECKHX 00BEKTOB C reo@u3nyecKHMH
SABJIEHUSAMH;

Cc(OPMHEPOBAHHOCTh COGCTBEHHOH MO3UIUY T10 OTHOLIEHUIO
K $usuyeckoi MHGOpPMALKH, MOTyIaeMOH M3 Pa3HEIX
HCTOYHUKOB;

BllafleHHe OCHOBOMOJNAralmMuMu (QU3MYECKUMHU
TOHATUSAMY, 3aKOHOMEPHOCTAMHU, 3aKOHAMU U TEOPUSIMHU;
yBepeHHOe 0/Ib30BaHKE (GH3UYECKOH TEPMUHOJIOTHEH U
CHMBOJIMKOIA;

C(bOpMHpOBaHHOCTb yMeHHﬁ IIPOTrHO3UPOBATH,
AHAJIU3UPOBATh U OLIEHUBATH MOCIEACTBUSA OBITOBOM U
HpOH3BOHCTBeHHOﬁ AesaTelIbHOCTHA 4YeJlOBeKa, CBSI3aHHOM C
bu3nYecKUMH IpoLeccaMy, C MO3UIUH KOTOTHYECKON
0e301aCHOCTH;

cOpMUPOBAHHOCTh IPEACTaBIIeHUH O POJIM U MeCTe
bu3MKKM B COBpDeMEHHOW Hay4YHOH KapTHHE MHDa;
noHMMaHUEe GU3UYECKON CYI[HOCTH HabaiomaeMHIX BO
BceneHHON SBIEeHWH; NMOHMMaHUEe PONU QU3UKU B
dbopMupoBaHMM Kpyrosopa ¥ GyHKIHOHAIbHOHR
TPAaMOTHOCTH 4YeJIOBeKa [Jid pelleHUuA NMPAaKTUYeCKHX]
3amay;

CchOPMHUPOBAHHOCTh CHCTEMH 3HAaHHH 00 006mux
CbI/IBI/I‘«ISCKHX 3aKOHOMEPHOCTAX, 3aKOHaX, TeOpHUuix,
NMpencTaBIeHUi O MEHCTBHU BO BceneHHON (puandeckux
3aKOHOB, OTKPBITBEIX B 3€MHBIX yCIIOBUAX;

BlaleHMe YMEHUSAMHU BBHIABATATh TUIIOTE3Hl Ha OCHOBE
SHAHUSA OCHOBONDOJAaramwumux li]PISH'IeCKPIX
3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATH WX
9KCIIePUMEHTAlbHBIMU CPEACTBaMHU, GOPMYNUpPys Lienb
HCCIIeIOBaHHS;

BlaleHhe MeTOJdaMHU CaMOCTOsATeJIbHOI'0 MJIaHUPOBAHUSA H|
npoBeneHUsT GU3UIECKUX SKCIEPHMEHTOB, ONMUCAHUSA U
aHa/NK3a MOJTy4YeHHONW H3MepHUTeNnbHOH uHopmanuu,

OnpenesIeHusi LOCTOBEPHOCTH IT0JIy9Y€HHOr'0 pe3yabTraTa

VCTHBIN ¥ MUCHMEHHBIN
ompoc.
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Paspgen 5.
Kore0aHHs M BOJTHBI

5.1 MexaHnueckue KoneGaHus. YIpyrue BOJHEHL
KoneGaTensHoe pmBUXeHHe. [apMOHHMYECKHE,
kone6aHusi. CBOGOAHBE U BHHYXJEHHEHE|
MexaHHYecKkue KoneGanus. [Ipespalesne sHePTUH TIpH|
koneGaTeNbHOM [BUXKEHHH. IlomepedyHHE W
IPOIOJIbHEIE BOJIHBL XapaKTEePHCTHKH BOJHEL CBOMCTBA|
MeXaHHYEeCKHX BOJIH. 3BYKOBBIE BOJIHBL YJIBTPa3BYK H|
ero npuMeHeHuUe.

5.2. OnekTpoMarHuTHeIe KojeGanus. KonebGaTenbHbIHA
KOHTYyp. CBoGOOHEHE ¥ BHHYXJEHHEE
37eKTPOMarHuTHEE KoneGaHusa. I[IpeBpameHwue|
SHEpPTruu B KonmeOaTeNbHOM KOHType. 3aTyxaiollue,
9eKTPOMAarHUTHHE KoneGaHus. [eHepaTop,
He3aTyXaloIUX JJIEKTPOMArHUTHHX KoJeGaHui.
IlepeMeHHB TOK. AKTHBHOE, €MKOCTHOe H
MHIYKTHBHOE COIPOTHBIIEHUS IEePeMEeHHOro TOKa.
PaGoTa M MONHOCTh TOKa. ['eHepaTOpH ToOKa.
TpanchopmaTopr. IlonyyeHue, mepepgada Hu
pacIpeneNeHne 3IeKTPOSHEPTHH.
5.3 BuxpeBoe 93TeKTPUUYECKOE
noje. DIeKTPOMArHUTHOE IOJie KaK OCOOHIN BUJ
MaTepuH. JJIeKTPOMarHUTHEIE BOJIHE, MX CBOHCTBA.
OTKDHITHH KoneOaTeNnbHBIH KOHTYp. HM306peTeHue,
panuo A. C. ITonoBeiM. [[Hana30Hb! 3I€KTPOMArHUTHEIX|
W3Ty4YEeHUH U MX IPaKTHYeCKOe NPUMEHEHHe.
TIpUHLMIE! PAAUOCBSA3H U TeJIEBUCHHUS.
IIpakTudyeckoe 3aHsiTue 6. PemeHue 3amad Ha|
onpeqesneHye MapaMeTPOB rapMOHUYECKUX KoneOaHun
MeXaHHYeCKON CUCTEMBI.

IIpakTuyeckoe 3aHATHe 7. PemeHHe 3amay Ha|
oIperieNIeHNe XapaKTePHCTHK BOJTHOBOTO ITPOIECCa.
TpakTHyecKoe 3aHATHe 8. PemeHue 3amad Ha|
HCCeflOBaHUe BIUSHUS KOHNEHCATOpPAa M KaTYIIKH|
WHIYKTUBHOCTH B IIENH IIePEeMEHHOr0 TOKa.
JlaGopaTopHas pabora 1. PacueT morpemHocTei
De3yNbTaToB H3MEpeHHs.

JlaGopaTopHas pa6ota 2. OmpefeseHre YCKOPEHHUS,
CHIIEl TSKECTH C IOMOIBI0 MaTeMaTHYECKOTO|
MasTHHKA.

JTaGopartopHas pab6ota 3. MccnemoBaHHe 3aTyXalOLIUX|
9JIeKTPOMAarHUTHHIX KoJleGaHui.

Jla6opaTopHas pab6ota 4. OmpeneneHue yAENIbHOTO,
CONPOTHBIIEHHS TPOBOJIHHKA.

JlabopaTtopHas pabGoTa 5. OnpenmeneHue,
COIIPOTHBJIEHHsS] METOFIOM aMIlepMeTpa-BOJIbTMEeTpa.
JlaGopaTopHas paGora 6. M3y4yeHHe TeMIepaTypHOH,
3aBHCHMOCTH COTIPOTHBIIEHHS METaJLIOB.
JlabopaTtopHas paGoTa 7. OnpenmeneHue,
WHYKTUBHOCTH KaTYILIKH.

OK 01,
OK 02

JIMYHOCTHEIE:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON
TNpPaKTUKH, OCHOBAaHHOTO Ha AHMAJore KyIbTyp, a TaKXke|
Pa3NUYHBIX (OPM 00IIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MeCTa B IOJIUKYJIbTYPHOM MHUDE;

TOTOBHOCTH M CITOCOOHOCTH K OGpaSOBaHH]O, B TOM 4YHCIIE|
camoo0pa30BaHHIO, Ha MPOTSAXKEHHU BCEH XKU3IHU;
CO3HATeNIbHOE OTHOIIEHHE K HEIPEPHIBHOMY 00pa30BaHMI0
KaK YCJIOBHIO YCHEHOM NpPopecCHOHaNbHOH X
0CIIECTBEHHOM MesiTeIbHOCTH.

MeTanpeaMeTHEE:

BllajeHue HaBBHKaMH ﬂOBHaBaTeJ‘IbHOﬁ, y‘[eﬁHO»
PICCHeI[OBaTeHbCKOﬁ " HpOeKTHOﬁ OesiTeJIbHOCTH,
HaBEIKAMH pa3peleHHs Opo6ieM; CIHOCOOHOCTh X
TOTOBHOCTh K CaMOCTOATEJIBPHOMY IIOMCKY METOHOB|
pelleHus: NPakKTUYeCKUX 3ajay, IPUMEeHEeHUI0 Pa3IuYHbIX]
MEeTO[I0B MO3HAHHUS;

TOTOBHOCTH MW CIOCOOHOCTH K CaMOCTOSTEIbHOH
nHGOPMALHOHHO-I03HABATEILHON nesTeIbHOCTH,
BllajléeHU€e HaBBHKAaMHU IOJIYyYEeHUus HeOﬁXO}Z{HMOﬁ
uHQOpPMaUMKU K3 ClIOBapeid pa3HEIX THIOB, yMeHHE
OpPHEHTHPOBAThCS B PA3NIMYHBIX HCTOUYHUKAX HH(OPMAIny,
KPUTUYECKU OIEHUBATh U HHTEPIPETUPOBATH|
HHq)OpMaLWHO, TNI0NIy49aeMylo U3 Pa3IuYHbIX AICTOYHHUKOB.
IIpenMeTHEIE:

BJlafleHhe OCHOBHBIMU METOHaMHU HAy4YHOIO IIO3HAHHUA,
MCIOTb3yeMbIMH B (u3uKe: HaONIOfeHHe, ONUCAHHE,
H3MepeHue, IKCIEePHMEHT; YMEHU:A OGpaﬁaTE{BaTb
pe3ynbTaThl M3MepeHH#, 06HapyXKUBaTh 3aBUCHMOCTH
MexXAy GU3MYECKHMH BENIMYHHAMH, OOBICHATH
MOJTy4eHHEIe Pe3y/lbTaThl M [leflaTh BBIBOMBI
C(l]OpMHpOBaHHOCTL YMeHUs pemiaTb q)ﬂ:%ﬂqeckl/le 3apayu;
cHOPMHPOBAHHOCTh YMEHHUS HPUMEHSTh IOTIyYeHHEE
3HaHUS [N OOBSACHEHHS YCIOBHH NPOTEKaHUIT
bu3nyecKuX ABIEHUH B NPUPOME M ANA NPUHATHUSA
IIPaKTU4YEeCKUX peme}mﬁ B HOBCEJIHEBHOﬁ KU3HU;
Cd)OpMHpOBaHHOCTL COOCTBEHHOM TIO3ULIUY 110 OTHOIIEHHIO|
K $usuyeckoir mHGOpPMALKH, MOTyIaeMoOH U3 Pa3HHIX
HMCTOYHUKOB;

chOPMHUPOBAHHOCTh CHCTEMHB 3HaHHH 00 06mux
CbI/IBI/I‘«ISCKHX 3aKOHOMEPHOCTAX, 3aKOHaX, TeOpHUuidx,
TmpencTaBleHUi O MEHCTBHU BO BceneHHON (puandeckux
3aKOHOB, OTKPHITHIX B 3€MHBIX YCJIOBHSX;

BllafleHue OCHOBOMOJIarawmuMu d)ﬂaH‘IeCKP[MH
TOHATUAMH, 3aKOHOMEPHOCTAMHY, 3aKOHAMHU U TEOPUSAMHU;
yBepeHHOe I0/Ib30BaHKHe (GH3NYECKOH TEPMUHOTIOTHEH U
CUMBOJIHKOM;

Cq)OpMHpOBaHHOCT!: YMeHUusa HCCnnemgoBaTh H
AHAJIM3UPOBATh pazﬂooﬁpa:mme CbI/ISI/I‘IeCKPIS SIBJICHUSA H|
CcBOMCTBA 00BEKTOB, 00BSICHSATh NPUHLUUIE PaboTH U
XapaKTePHCTHKM IPHGOPOB M YCTPOHCTB, 00BACHATH CBSI3b
OCHOBHEIX KOCMHYECKHX OOBLEKTOB C l‘eOd)HSH‘!SCKHMI/I
SIBICHUSIMU;

chOpPMUPOBAHHOCTH yYMEHHH NPOTHO3UPOBATH,
aHaNU3UPOBaTh U OIEHHBATh MOCNIECTBUSA OBITOBOH M
H})OH3B0)1CTBEHH0171 nesaTelbHOCTH 4YeJjlOBeKa, CBSI3aHHOU C
CbI/IBH‘IeCKI/IMH nmpoueccaMmy, C IIOSI/ILII/Iﬂ 9KOJIOTHYECKOHR
6€3011aCHOCTH.

VCTHBIN ¥ MUCHMEHHBIN
ompoc.

TIpoBepOYHBIE PaGOTH.
TIpaKkTHYeCcKre paboTh
CaMOCTOSATENIbHE €
PaGoTHL.
JlaGopaTopHEIE
paboTh.
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Pa3pgen 6. OnTuka

6.1 TeomeTpuyeckas ONTHKA. [IpSIMOIHHEHHOE€|
pacmpocTpaHeHHe CBeTa B OJHODORHOH cpefe.
CKOpPOCTb PacIpOCTPAHEHHUs CBeTa. 3aKOHBI OTPaKeHH |
W TpeloOMIeHHs cBeTa. I[lolHOe BHYTpPeHHee|
oTpaxeHue. JIuH3b. [71a3 KaK onTHYecKas CHCTEMa.
OnTHYecKue MpuOOpEL.

6.2. BomnHOBHE CBOMCTBAa cBeTa. [IpHHIOUD
OTHOCHTENIbHOCTH J#HITelHa. MHTepdepeHus cBeTa.
KorepeHTHOCTb. Hcmons3oBaHHe HHTEP(hEPEHLHUU B
HayKe ¥ TexHuke. [ludpaknus cBerta. [JudppakunonHas,
pemerka. Ilonmgpu3anus cBeTa. IlOTAPOUMH.
[ucnepcus cBeta. MHBapHaHTHOCTb MOAYJIS CKOPOCTH
cBeTa B BakyyMe. IIpoCTpaHCTBO M BpeMs B|
CIleluaabHOA TeOPHH OTHOCHTEIBHOCTH.
IIpakTudeckoe 3aHsAiTHe 9. PemeHue 3amad Ha|
OCTpOeHHe U300paXKeHus B TOHKOM JIMH3E.
IIpakTuyeckoe 3aHsatue 10. PemeHue 3amay Ha|
BOJIHOBYIO OITHKY.
IIpakTU4YeCcKoe 3aHATHE
anemenTs CTO.

11. PemeHue 3amay Haj

JlaGopaTtopHasi pa6ora 8. OmpeneneHue mOKa3aTens,
NpeTIOMJIEHHs CTEKIIa HHTEP(QEPEHIMOHHBIM METOTOM.
JlaGopaTopHas pa6ora 9. OmpeneneHue mapaMeTpoB|
nu(pPaKIMOHHON PeleTKy

OK 02,
OK 04

JIMYHOCTHEIE:

TOTOBHOCTB M CIIOCOGHOCTE K 06Pa30BaHMIO, B TOM YHCIIE
caM0o06pa30BaHMI0, Ha INPOTHAKEHHHM BCEH XKHU3HHU;
CO3HaTe/IbHOE OTHOLIEHNE K HEeNPepEBHOMY 06pa3oBaHHIo)
KaK YCJIOBHIO YCHEmHOH NpopecCHOHANbHOH X
00ILIECTBEHHON [€ATEIIbHOCTH;

HaBBIKH COTPYHNHHYECTBA CO CBEPCTHHKAMH, HETbMH
MJafIIero Bo3pacTa, B3POCIHIMH B 06pa30BaTebHOM,
00IIeCTBEHHO MOJIE3HOH, y4eOHO-MCCIIe0BaTeNbCKOM,
NPOEKTHOH M JPYTHX BHUfAX HAESATENIbHOCTH.
MeTanpeMeTHbIE:

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTENbHOH
HHPOPMALMOHHO-II03HABATEIbHON HesATEeIbHOCTH,
BlafleHHe HaBHKaMU IOJNY4YeHUS HeoOXOAUMOH
uHpOpPMALUH U3 CJOBapeid pa3HHX THUIOB, yMeHHE
OPHEHTHPOBAThCS B PA3/IMYHBIX HCTOYHMKAX HHMOPMAIIH,
KPUTUYECKHM OLEHMBATh M HMHTEPIPETHPOBATH)
MH(OPMAIXIO, OJTy4aeMyk0 U3 Pa3NHYHbIX HCTOYHHUKOB;
yMeHHe IPOAyKTHBHO OOIIAThCS M B3aMMOMIEHCTBOBATSH B|
npolecce COBMECTHOH NesTeIbHOCTH, YYUTHBATh MO3ULUH
OPYTUX YY9aCTHUKOB MesSTENbHOCTH, 3(G(EeKTUBHO
paspelraTs KOHQIHKTEL

IIpenmMeTHbIe:

chOPMHPOBAHHOCTL COGCTBEHHOM O3 I10 OTHOLIEHHIO
K $usnyeckoil MHGOpMaNUUH, MOTydaeMOH U3 Pa3HHX
MCTOYHUKOB;

BllafleHHe OCHOBONONAralmMuUMH (U3UYECKHMH
MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU ¥ TEOPUAMH;
yBEpPEeHHOe I0JIb30BaHue (pU3UYECKOd TePMHUHOIOTHEH U
CHMBOJIMKOM;

chOPMHPOBAHHOCTh NPEACTABIEHHH O PONM H MecTe
bu3uKM B COBpDeMEHHOW Hay4YHO# KapTHHE MHDa;
noHHMaHUE (U3UYECKOH CYI[HOCTH HaGII0faeMEIX BO
BceneHHOH SIBIEHWH; NOHUMaHHE DPONU (U3UKH B
dbopMupOBaHME Kpyrozopa ¥ GYHKIHOHAIbHOR
rPaMOTHOCTH dYeJloBeKa /I DeIleHHs NpPaKTHYeCKHX|
3amay;

chOpMHUPOBAHHOCTh CHCTEMHEl 3HaHHH 00 06mux
U3NIeCKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHAX,
TpefCTaBIeHUN O MEeHCTBUU BO BceneHHON GU3UIECKUX
3aKOHOB, OTKPHITHIX B 3€MHBIX YCJIOBHSX;

BllafleHHEe OCHOBONOJNAralmMuMU (U3UYECKHMH
TOHATUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPHUSIMH;
yBepeHHOe I0Ib30BaHHe (GU3UYeCKOd TepMHHONOTHEH U
CUMBOJIMKOM;

chOpPpMHPOBAHHOCTh yMEHHH TNPOTHO3HPOBATH,
QHaNMU3UPOBATh U OLIEHUBATh IOCIENCTBUS OBITOBON U
NIPOM3BOACTBEHHOMN JIeATENBHOCTH YeloBeKa, CBA3aHHOM’ C
(DU3MIECKUMH IIPOLIECCAMH, C IO3MIME 9KOIOTHYECKOH
6e30I1aCHOCTH.

VCTHBIN ¥ MUCHMEHHBIN
ompoc.

TIpoBepOYHBIE PaGOTH.
TIpaKkTHYeCcKre paboTh
CaMOCTOSATENIbHE €
PaGoTHL.
JlaGopaTopHEIE
paboTh.
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Paspgen 7 .
KpanToBasi (pu3uka.
PdH3HMKa aToOMa H|
aTOMHOrO sapa

7.1. TlpegMeT ¥ 3aja4¥ KBAHTOBOH GU3UKH. BHeIIHUH
doTosnekTpuueckuit abdexr. Tennosoe U3TyUeHHUE.
PacmpeneneHne 3HEPTHH B CIEKTPe abCONIOTHO|
yepHOTO Tena. KBaHToBas runortesa [Inaxka.OmEITH A.
I'. CronmeToBa, 3aKOHH BHemHero ¢oroaddexTa.
VpaBHeHue A. OWHmTEeHHa [N BHEIIHEro
dboToadbdekra. BuyTperHH doTosdderT. Tumsly
(hoTO371EMEHTOB.

7.2. ®otoH. Mopmenu ctpoerus atoma. OnniTs 1. H.
Jle6enesa u C. Y. BaBunosa. ['unoresa JI. [le Bpoiins of
BOJIHOBBIX CBOMCTBAX MHKPOYACTHI. KopmycKymspHO-
BONMHOBOHM Ayanu3M. HOudpakuus I3JeKTPOHOB.
[laBnenue ceeta. COOTHOIIEHHE HEONpesieleHHOCTeH|
TeiizenGepra.O0bsCHeHNE JIMHEHYATOrO CIEKTPA|
aToMa BO[IOPOAa Ha OCHOBE KBAHTOBHIX MOCTyIaToB H.
Bopa. CIHOHTaHHOe M BHHYXJEHHOe H3TydeHHe|
9Hepruu. Jlasepel.

7.3. CocTaB U CTpOEHHE aTOMHOTro simpa. W3oTomer.
SimepHEle cunbl. [JeeKT MacChl ¥ 9HePrHs CBA3U SApa.
7.4. EcTecTBeHHass pagHOAKTHBHOCTh. 3aKOH
PafM0aKTUBHOTO pacnafa. dnepHLle Peakluy, peakuuy|
TeNeHNs U CHHTe3a.

7.5. Cmoco6m HabGnoAeHUS U pPETUCTPalUU
3apsKEeHHBIX YacTull. LlemHas peakius feneHus snuep.
fAnepHnasi 9HepreTuka. TepMOSIIEpPHHINA CHHTE3.
TlonyyeHue pafHOaKTHBHEHIX M30TONOB H HX|
NnpUMeHeHHE. Buonoruuyeckoe oeicTBHUE
PafMOaKTUBHEIX U3NIyYyeHUH. DeMeHTapHEe YaCTHIHL.
Yckopurenu 3NIeMEHTapHBIX YacTHulm.
dOyHnaMeHTalbHbIE B3aHMOJENCTBUS U CUIEL. KBapKu.
IIpakTudeckoe 3aHdATHe 12. PemeHue 3agad Ha|
pacnpefeseHde 3HEPTHH B CIIeKTpe M3IydeHus
a6COTIOTHO YEPHOTO Tea.

IIpakTudyeckoe 3aHsATHe 13. PemeHue 3apmad Ha|
BOJIHOBBIE CBOMCTBA MHKPOYaCTHII.

TIpakTHyeckoe 3aHATHe 14.Pemenue 3agay Ha COCTaB|
U CTPOEHHE aTOMHOTO A1pa.

IIpakTudyeckoe 3aHATHe 15. PemeHue 3apmad Ha|
CIIEKTPBl M3JTyYeHHs aTOMa BOIOPOTa.
TpakTHyecKkoe 3aHATHe 16. PemeHue 3ajmay Ha|
onpefeNeHHe  XapaKTEPHUCTHK HOHU3UPYIOUIUX|
U3JTy4eHUH.

JlaGopaTopHasi pa6otra 10. OmpeneneHue paboTH
BBIXOZIa 9JIEKTPOHA U3 BelecTBa (BUPTyasbHas).
JlaGopaTopHast paGora 11. IIpoBepka 3aKOHOB,
BHeIIHEro hoToaddexTa.

OKO1,
OK 02

JIMYHOCTHEIE:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON
TNpPaKTUKH, OCHOBAaHHOTO Ha AHMAJore KyIbTyp, a TaKXke|
Pa3NUYHBIX (OPM 00IIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MeCTa B IOJIUKYJIbTYPHOM MHUDE;

TOTOBHOCTH M CITOCOOHOCTH K OGpaSOBaHH]O, B TOM 4YHCIIE|
camoo0pa30BaHHIO, Ha MPOTSAXKEHHU BCEH XKU3IHU;
CO3HATeNIbHOE OTHOIIEHHE K HEIPEPHIBHOMY 00pa30BaHMI0
KaK YCJIOBHIO YCHEHOM NpPopecCHOHaNbHOH X
0CIIECTBEHHOM MesiTeIbHOCTH.

MeTanpeaMeTHEE:

BllajeHue HaBBHKaMH ﬂOBHaBaTeJ‘IbHOﬁ, y‘[eﬁHO»
PICCHeI[OBaTeHbCKOﬁ " HpOeKTHOﬁ OesiTeJIbHOCTH,
HaBEIKAMH pa3peleHHs Opo6ieM; CIHOCOOHOCTh X
TOTOBHOCTh K CaMOCTOATEJIBPHOMY IIOMCKY METOHOB|
pelleHus: NPakKTUYeCKUX 3ajay, IPUMEeHEeHUI0 Pa3IuYHbIX]
MEeTO[I0B MO3HAHHUS;

TOTOBHOCTH MW CIOCOOHOCTH K CaMOCTOSTEIbHOH
nHGOPMALHOHHO-I03HABATEILHON nesTeIbHOCTH,
BllajléeHU€e HaBBHKAaMHU IOJIYyYEeHUus HeOﬁXO}Z{HMOﬁ
uHQOpPMaUMKU K3 ClIOBapeid pa3HEIX THIOB, yMeHHE
OpPHEHTHPOBAThCS B PA3NIMYHBIX HCTOUYHUKAX HH(OPMAIny,
KPUTUYECKU OIEHUBATh U HHTEPIPETUPOBATH|
HHq)OpMaLWHO, TNI0NIy49aeMylo U3 Pa3IuYHbIX AICTOYHHUKOB.
IIpenMeTHEIE:

BJlafleHhe OCHOBHBIMU METOHaMHU HAy4YHOIO IIO3HAHHUA,
MCIOTb3yeMbIMH B (u3uKe: HaONIOfeHHe, ONUCAHHE,
H3MepeHue, IKCIEePHMEHT; YMEHU:A OGpaﬁaTE{BaTb
pe3ynbTaThl M3MepeHH#, 06HapyXKUBaTh 3aBUCHMOCTH
MexXAy GU3MYECKHMH BENIMYHHAMH, OOBICHATH
MOJTy4eHHEIe Pe3y/lbTaThl M [leflaTh BBIBOMBI
C(l]OpMHpOBaHHOCTL YMeHUs pemiaTb q)ﬂ:%ﬂqeckl/le 3apayu;
cHOPMHPOBAHHOCTh YMEHHUS HPUMEHSTh IOTIyYeHHEE
3HaHUS [N OOBSACHEHHS YCIOBHH NPOTEKaHUIT
bu3nyecKuX ABIEHUH B NPUPOME M ANA NPUHATHUSA
IIPaKTU4YEeCKUX peme}mﬁ B HOBCEJIHEBHOﬁ KU3HU;
Cd)OpMHpOBaHHOCTL COOCTBEHHOM TIO3ULIUY 110 OTHOIIEHHIO|
K $usuyeckoir mHGOpPMALKH, MOTyIaeMoOH U3 Pa3HHIX
HMCTOYHUKOB;

chOPMHUPOBAHHOCTh CHCTEMHB 3HaHHH 00 06mux
CbI/IBI/I‘«ISCKHX 3aKOHOMEPHOCTAX, 3aKOHaX, TeOpHUuidx,
TmpencTaBleHUi O MEHCTBHU BO BceneHHON (puandeckux
3aKOHOB, OTKPHITHIX B 3€MHBIX YCJIOBHSX;

BllafleHue OCHOBOMOJIarawmuMu d)ﬂaH‘IeCKP[MH
TOHATUAMH, 3aKOHOMEPHOCTAMHY, 3aKOHAMHU U TEOPUSAMHU;
yBepeHHOe I0/Ib30BaHKHe (GH3NYECKOH TEPMUHOTIOTHEH U
CUMBOJIHKOM;

Cq)OpMHpOBaHHOCT!: YMeHUusa HCCnnemgoBaTh H
AHAJIM3UPOBATh pazﬂooﬁpa:mme CbI/ISI/I‘IeCKPIS SIBJICHUSA H|
CcBOMCTBA 00BEKTOB, 00BSICHSATh NPUHLUUIE PaboTH U
XapaKTePHCTHKM IPHGOPOB M YCTPOHCTB, 00BACHATH CBSI3b
OCHOBHEIX KOCMHYECKHX OOBLEKTOB C l‘eOd)HSH‘!SCKHMI/I
SIBICHUSIMU;

chOpPMUPOBAHHOCTH yYMEHHH NPOTHO3UPOBATH,
aHaNU3UPOBaTh U OIEHHBATh MOCNIECTBUSA OBITOBOH M
H})OH3B0)1CTBEHH0171 nesaTelbHOCTH 4YeJjlOBeKa, CBSI3aHHOU C
CbI/IBH‘IeCKI/IMH nmpoueccaMmy, C IIOSI/ILII/Iﬂ 9KOJIOTHYECKOHR
6€3011aCHOCTH.

VCTHBIN ¥ MUCHMEHHBIN
ompoc.

TIpoBepOYHBIE PaGOTH.
TIpaKkTHYeCcKre paboTh
CaMOCTOSATENIbHE €
PaGoTHL.
JlaGopaTopHEIE
paboTh.
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Pa3gen 8. Ctpoenue|8.1 [IpuMeHNMOCTh 3aKOHOB pu3uku s o0bscHenus|OK 09, JTNYHOCTHBIE: VCTHBIN ompoc

BcenenHoi IPUPOAE KOCMUYECKUX 00beKToB. ConHeyHas cucreMa.|OK 08 chOpMHUPOBAHHOCTh OCHOB CaMOpPa3BUTUSA X
3Be3[H M HCTOYHUKH UX SHEPTHH CaMOBOCITUTAHHS B COOTBETCTBUH C OOIIEUEI0BEYECKUMH
8.2. TamakTuka. IIpoCTpaHCTBEHHO-BPEMEHHBbIE| LEeHHOCTAMH M H[ealaMH TI'Pax[aHCKOro obIIecTsa;
Macmtabrl HabmogaeMoit Beenennoit. TeMHas MaTepust TOTOBHOCTh M CIIOCOGHOCTH K CaMOCTOSTENbHOM,
U TeMHasl 9HEeprus. TBOPYECKOH M OTBETCTBEHHON [eATeNbHOCTH;

TOTOBHOCTB M CIIOCOOHOCTB K 06pa30BaHHIO, B TOM 4HCIIe
camoo0pa30BaHHIO, Ha MPOTSAXKEHHU BCEH XKU3IHU;
CO3HATeNIbHOE OTHOIIEHHE K HEIPEPHIBHOMY 00pa30BaHMI0
KaK YCJIOBHIO YCHEHOM NpPopecCHOHaNbHOH X
0GIIIECTBEHHOH IE€STENTbHOCTH.

MerTanpeaMeTHEE:

YMeHHe CaMOCTOSITEIbHO ONPENeNATh IIeJH AesTeTbHOCTH
U COCTaBINATH IUIAHH JeSTeIbHOCTH; CaMOCTOSITENIBHO
OCYIIEeCTBNIATh, KOHTPOJIUPOBATh M KOPPEKTHPOBATH|
neATeNbHOCTD; MCIONb30BaTh BCE BO3MOXKHEIE PECYpCHI|
I NOCTHXKEHHs IOCTAaBIEHHHIX Ilelell U peanu3aluy
JIaHOB [€STENBHOCTY; BHIGHPATh YCIEIIHbIe CTPATeTHH B
Pa3IMYHBIX CUTYAIHAX;

BlIafileHNe HaBHIKAMHU I03HABATEIbHOH pedIeKCHH Kak
0CO3HAHUS COBEPLIAEMBIX AEHCTBHH M MBICTHUTEINIbHBIX|
MIPOLIECCOB, UX Pe3y/IbTAaTOB U OCHOBAHMIL, TPAHHUI] CBOETO
3HAHUS ¥ He3HaHMs, HOBHIX IT03HABATENIPHEIX 3alay M
CPEICTB UX IOCTHKEHHUS;

YMeHHE HCIIO0/Ib30BaTh CPeACTBA MH(POPMALMOHHBIX H
KOMMYHUKalMOHHEX TexHonorui (manee - UKT) B
pEeIIeHNH KOTHHUTHUBHHX, KOMMYHHKAaTHBHHX H
OPraHU3aALMOHHLIX 3afa4 C CoOmoneHneM TpeOOBaHUK
OPrOHOMHMKH, TEXHHKM 0e30MaCHOCTH, THUTHEHBHI,
pecypcocGepeKeHns], IPABOBLIX ¥ 3TUYECKUX HOPM, HOPM|
uH(MOPMaLMOHHOM 6e30MaCHOCTH.

IIpenMeTHEIE:

Cc(OPMUPOBAHHOCTb COGCTBEHHOM MO3ULKH IO OTHOLIEHHIO)
K (u3uYecKodl MHPOpPMAIMH, IOJy4aeMod U3 pPa3HHIX|
HCTOYHHUKOB;

ChOPMHDOBAHHOCTE YMEHMS MCCIefoBaTh MU
aHaNIM3UPOBATh Pa3HOOOpa3HEe pU3NYECKUE SBIEHUS U
CcBO#CTBA 0OBEKTOB, 0GBSICHATh NPUHUUIE PaGOTH X
XapaKTepHCTHKY TPUOOPOB U YCTPOHUCTB, OOBSICHSATH CBS3b)
OCHOBHBIX KOCMHYECKHX 00BEKTOB C reo@u3nyecKuMH
SIBJIEHUSIMH;

chOpPMHPOBAHHOCTh yMEHHH INPOTHO3HPOBATH,
aHaANM3UPOBATh U OIEHHBATh NMOCIENCTBHS OBITOBOH M
NIPOM3BOACTBEHHOMN JIeATENBHOCTH YeloBeKa, CBA3aHHOMU C
(DU3MIECKUMH IIPOLIECCAMH, C IO3MIME 9KOIOTHYECKOH
6e30I1aCHOCTH;

BIafleHHe OCHOBHBIMH METOJaMH Hay4YHOTO IO3HaHHS,
HCIONb3yeMbIMH B (HU3uKe: HabmoJeHUHe, ONHCaHHe,
u3MepeHue, IKCIEePUMEHT; yMeHHus o0pabaThBaTh|
pe3ybTaTH H3MepeHHH, 0OHApyXKUBAaTh 3aBHCHMOCTD|
MexXAy GU3MYECKHMHU BENIMYMHAMHU, OOBIACHSATH
NoJTlydeHHEIe Pe3y/bTaThl U fleNlaTh BBIBOMIBL.

5.2 TunoBble KOHTPOJIbHBIE 3a/IaHUS WX HHbIE MaTepHaJIbl

5.2.1 OueHoYHbIE CpeACTBa IPH TEKYIIeM KOHTPOJIe

Tekymu# KOHTPONb M0 AUCHUMINHE OyOeT 3aK/Iio4aThCsd B YCTHOM M IMHChbMEHHOM OIPOCe M0 TeMaM
OUCLUILIMHEI, TPOBEPKE MPaKTHUYECKUX U CAMOCTOSITEILHEIX PAab0T, OTYETOB 110 Ta6opaTOPHEIM paboTaM.

IIpumepHasi TeMaTHKa KOHTPOJIbHBIX BOIIPOCOB

[Tepememernne. [Iyte. CKOPOCTE.

CBOOOMHOE IIafieHue.

INocTtynaTenbHOe U BpalllaTe/IbHOE IBUXKEHUE TBEPHOTro Tela.

B3aumopeiicTeue Ten. [IpUHIUN CyNIepnO3UIUY CUI. 3aKOHBI MexaHUKU Hel0ToHa

Cumna. Macca. Cumbl B MeXaHUKe.

WmMnynbc cumbl. 3aKOH COXpaHEHUSI UMNyJIbca. PeaKTUBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTh. 3aKOH COXpPaHEHUS MEXaHUYEeCKON SHEPTUH.

PaboTa moTeHIIMaNbHLIX CUI. DHeprus. Kunetnueckas sHeprus. [loTeHuranbHas sHeprusd. [IpuMeHeHne
3aKOHOB COXPaHEHHUSI.

PaBHOBeECHE MaTepPUANIbHON TOYKY M TBEPAOTO Tefa. [IBUXKEHHUE XKUIKOCTEN U ra30B.

MoOMEHT CHJTbL. YCIIOBUE PAaBHOBECHS TBEPAOTO Tejla. 3aKOH COXPAHEHUS SHEPTUY B MTUHAMUKE XKUIKOCTU U
rasa.

CBsI3b MEXAY [aBlIEHUEM U CpefHel KWHEeTUYeCKOU 3Hepruei MOoCTynaTeIbHOT0 TEIJIOBOTO ABUXKEHUS
MOJIEKYJI UfleabHOTO Ta3a.

Pabora npu n3MeHeHUM 06beMa UIEaTbHOTO Ta3a. 3aKOHE TepMOgUHAMUKY. OCHOBH TEPMOAMHAMUKH.

ITpeobpa3oBaHue 3HePTUH B Pa30BHIX mepexofax. CTpoeHHe ra3000pa3HbIX, KUOKUX U TBEPABIX TEJ.
CBoiicTBa XUAKOCTeM. MclapeHue n KoOHAeHCanus. Kunexnne

dnekTpUYeCcKoe B3auMogencTre. 3akoH KyoHa. 3aK0H coXpaHeHUS 3JIeKTPUUECKOT0 3apsifa.

PaboTa cuJ 37€KTPOCTAaTH4YeCKOro mojsg. IloTeHuman. Pa3HoCTb moTeHnuanoB. CBS3b MeXAY
HAIpPSXKEHHOCThI0 U Pa3HOCTHIO IIOTEHIIMANIOB 3JIEKTPOCTATHYECKOT0 IIOJIS.

[Tonsipusanus OU3NEKTPUKOB. JHEPTUS 3apPsSKEHHOT0 KOHEHCATOpa. DHEPTHUS 3JIEKTPUYECKOT0 TI0JIS
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YcnoBua u melcTBUS 3/IeKTPUYECcKOro Toka. Cuja ToKa U IJIOTHOCTh TOKa. 3aKoH OMa [Jig y4acTKa LenH.
INIEeKTPHUYECKOE COTPOTHUBIIEHHE.

PaboTa ¥ MOLTHOCTE 3JIEKTPUYECKOTO TOKA. JJIEKTPUUECKU TOK B PA3NIMYHEIX Cpefax. MarHUTHOE IoJie
MPOBOAHUKA C TOKOM. [leiCTBME MAarHMTHOTO TIOJS Ha MPSIMOJIMHENHbIM MPOBOOHUK C TOKOM. 3aKOH AMIepa.
B3auMmopeiicTBre TOKOB. PaGoTa 1m0 mepeMeleHIo0 IPOBOAHMKA C TOKOM B MAarHUTHOM II0JIE.

YckopuTenu 3apsixKeHHBEIX YacTUll. Macc-criekTporpad.

[ToTok BekTOpa MarHUTHOU MHOyKIUU. J[IC MHAYKUWYM B OBUXKYIIUXCS IPOBOGHUKaX. UHOIYKTUBHOCTS.
MarsuTHbIE CBOMCTBA BEIIECTBA. JHEPTHS MAarHUTHOTO TTOJIS.

Kone6GaHus U BOJIHEL

TapMoHMYECKHe KonebaHus.

[TpeBpallieHue SHEPTUY IPU KOTe6aTeTbHOM IBUKEHUH.

XapakTepUCTUKH, CBOMCTBA MEXaHUYECKUX BOJIH.

OnekTpoMarHuTHHE KoneOaHus. CBOOOJHEIE U BHIHYKIEHHEIE 3JIEKTPOMarHuTHEIE KOJleOaHus.

[TpeBpaleHye 9HEPTHH B KOje6aTeIbHOM KOHTYPE.

[TepemMeHHBIM TOK.

Pa0oTa 1 MOILIHOCTH TOKA.

TpancopmaTOpEL.

ONeKTPOMarHUTHEIE BOJHE M X CBOMCTRBA.

OnTuka. 3aK0H OTpaXKeHUs U IpeIoMIeHus cBeTa. [I01HOe BHYTpPeHHEE OTpaXkeHue.

WuTtepbepenuus ceeta. [Iudpakuus ceeta. [Tonsgpusanms cBeTa. [Jucmepcus cBeTa.

KBanTtoBas runorte3a Kpanta. BHemnuit hotosnekTpuieckuil apdexr.

®otoM. Mopenu cTpoeHus aToMa. KBaHTOBEIE ITOCTyNIaTh bopa.

Jlazepsl.

CocTaB ¥ CTpOEeHHE aTOMHOTO sigpa. EcTecTBeHHAs: pagu0aKTUBHOCTD. LlemHast peakiust qefieHus suep.

Kputepuu ouenuBanus:

- 90-100 GanmoB - Ip¥ MPABUIILHOM ¥ ITOJTHOM OTBETE Ha [Ba BOIIPOCA;

- 80-89 GannmoB - MpU MPaBUILHOM U MOJIHOM OTBETE Ha OJWH M3 BOIPOCOB U HEIMOJHOM OTBETE Ha
BTOPOH;

- 60-79 6anynoB - mMpu IPaBUIBHOM OTBETE Ha OJUH U3 BOIIPOCOB WJIM YaCTUYHOM OTBETE Ha 00a BOIIPOCa;

- 0-59 6anyuoB - Py YaCTHYHOM OTBETE TONBKO Ha OOWH M3 BOMPOCOB, IPHU OTCYTCTBUH IIPABUIbHEIX
OTBETOB Ha BOIIPOCHL.

IIIxana oleHNUBaHUS
KonwuectBo 6anmos 0-59 60-79 80-89 90-100

[lxana oneHWBaHUA HeynosneTBOpUTEIBHO YnoBneTBOpPUTENBEHO Xopomo  |OTIMYHO

IIpoBepoyHas padora
[TpuMepH! 3aay [Jist MPOBEPOYHON PAGOTHL:

1. Teno mBUKeTCS paBHOMEHO 110 OKPYKHOCTH paguyca 1,5 M co ckopocThio 2 M/c. OnpefenuTh yCKOpeHue
Tena.

2. Kamens 6poien mop yriaom 30 rpap K TOPU30HTY. cO cKopocThio 10 M/c. OmpegenuTh AalbHOCTD
mornera.

Kpurepuu oneHuBaHu:

- 90-100 6anmoB - MpH TOJHOM PEIIeHUH ABYX 3aday;

- 80-89 6anioB - mIpU MPABUJIBHOM W IOJIHOM DPEIIeHWM OFNHOU 3aJadd M YaCTUYHOM DPeIIeHWH BTOPOH

3ayiayy;

- 60-79 6annoB - mpu IPABUILHOM U IIOJTHOM PEIIeHUH OOHOHN 3a0ady;

- 0-59 6annoB - MPY YaCTUYHOM PeIleHUM OfHOM 3alauy UM HePeUIEHHOM 3aaye.
KonmuuectBo 6anmos 0-59 60-79 80-89 90-100
[lIkana oneHUBaAHUS HeynosneTBopuTEIbHO YnoBneTBOpPUTETBEHO Xopomo  |OTnu4HO

IIpakTHYecKHe padoThI
[TpakTUYECKNe U CaMOCTOSTeIbHEIE pPAOOTH MPUBENEHB B METONMYECKUX YKA3aHUAX K MPAKTUYECKUM
3QHSATHUSIM U CAMOCTOSITEJIbHEIM PaboTaM mo guctuiivse «dusuka».
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JlabopaTopHEle pabOTH NPUBEJEHH B METOOWYECKHUX yKa3aHUSIX K ylabopaTopHEM paboTtaMm o
oucuunnuHe «Ou3mKa».

OtuéT no nabopaTopHbIM paboTaMm. OTUET mpefacTaBIseTcs B 6ymMaxxHOM Bumge. OTUET

OOJXKeH COmepKarTh:

1. Ha3BaHue nabopaTopHOU pabOTEL.

2. Lenp mabopaTopHO# paboTHL.

TpeGoBaHus K OTUETY 110 TaOOPATOPHHIM paboTam

3. [Ipu6GopH ¥ TPUHAIEKHOCTH.

4, CxeMy WM PUCYHOK YCTAHOBKH, @ TaKXKe PUCYHKHU, IOSCHSIONINE BEBOL pabouux GOpMyIIL.

5. OcHOBHEIE paCYETHEIE (GOPMYIIEL C 003aTEIHHEIM IIOSICHEHUEM BEJIMYKH, BXOASIMIUX B GOPMYITY.

6. Tabnuiesr.

7. [lpumeps! pacyéra.

8. Ecnu TpebyeTcs 1Mo 3agaHuio - rpaduKy ¥ fUuarpaMMEL.

9. BriBop Mo mabopaTopHOit paboTe.

Kputepuu ouenuBanus:

- 90-100 6asmnoB - MpHU BEIIOJTHEHUM BCEX TYHKTOB B IIOJIHOM 00BE€Me, 6€3 OmuOO0K; COeIaHbl TPaBUIbHEIE
BHIBOJIBI;

- 80-89 GannoB - mpY BHIIOJHEHWM BCEX MYHKTOB B MOJHOM 00BbEMe, HO MOMYIIEHH HEe3HAYUTEbHEIE
ournbKY B pacyeTax He BIUSIOMINE Ha BHIBOL;

- 60-79 6annoB - MpU BLIMOJTHEHUY BCEX IIYHKTOB B IOJIHOM 00BhEMeE, HO B pacyeTax AOMYyIIeHHl OMUOKH,
BITUSIOLIME HA BHIBOZ;

- 0-59 6amnnoB - mpu 0HOPMIIEHNH PA3[EeIOB B HETIOITHOM 00bEME.
KonuuectBo 6anmos 0-59 60-79 80-89 90-100

[ITkana oleHUBaHUS HeynmosneTBOpUTEIBHO YooBIEeTBOPUTEILHO Xopomo  |OTAMYHO

5.2.2 OneHo4YHbIe CPEICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

[TpoMeXKyTOUHAS aTTECTAIMS 00YYAIOUUXCS MO AUCHUIINHE "®u3uKa" TPOBOJUTCS B COOTBETCTBUHU C
OIIOII u sBnsieTcs 0053aTENBbHOM.

®opMOY NPOMEXYTOYHOM aTTeCTalluu SBISETCS 9K3aMeH BO 2 CeMeCTpe, B IpOlLiecCe KOTOPOTO
ompepmenseTcs choOpMUPOBAHHOCTL 0003HAYEHHKIX B paboyuel mporpaMMe KOMIIETEHIIUH.

OO6yuarouuiicss CoaéT 9K3aMeH , eCJIM MPUCYTCTBYIOT BCe YKa3aHHbIE 9JIEMEHTHL.

B cnyyae Hanuuus yuyeOHON 3al0IKEHHOCTH, 00y4aloIMiCsl CaMOCTOSATEIBHO BHIIONHSET TabopaTOpHbIE
paboTe, oopMIIIeT 0 HUM OTUET, IPECTABIsIeT BEIIOMHEHHEIE B TETPAAY MPAKTUYECKNE U CAMOCTOSTENIbHbIe
PpaboTHL.

[Tpu mpoBEEeHNH TPOMEKYTOYHOTO KOHTPOJIS ofydatomuMcst OyeT 3afaHo Ba BOIPOCA, Ha KOTOPHIE OHH
OOJIZKHBI AaTh OTBETHI.

Hanpuwmep:

Bormpoct fj1s MOOTOTOBKY K 3K3aMeHY BO 2 CEMECTPE:

1. MexaHWYeCKNE U 3IeKTPOMATHUTHEIE KOTIeOaHus.

2. BonHE B ynIpyroii cpefe. 9NeKTPOMarHUTHEIE BOJTHHL.

3. Pacuér unTephepeHINOHHON KapTUHHI OT ABYX KOT€PEHTHHIX UCTOUHUKOB.

4. Nudpakuus ®penens u dpayurodepa.

5. EcTecTBeHHbIH CBET. BUOBI MONSIPU30BAaHHOTO CBETA.

Kputepuu ouenuBanus:

- 90-100 GanmoB - mpu ITPaBUILHOM U IIOJIHOM OTBETE Ha [Ba BOIPOCA;

- 80-89 6a10B - IpPU IPABUJILHOM U IIOJIHOM OTBETE Ha OJUH U3 BOIIPOCOB U IIPABUIBHOM, HO HE

IIOJTHOM OTBETE Ha [IPYTOi M3 BOIIPOCOB;
- 60-79 Gamna - Mp¥ MPaBUIILHOM U HETIONTHOM OTBETE Ha [iBa BOIIPOCA WIIM MTPABUIIBHOM U MOJTHOM
OTBETE TOJIEKO Ha OLWH U3 BOIIPOCOB;

- 0-59 Ganna - mpU OTCYTCTBUU ITPABUIIBHEIX OTBETOB Ha BOIPOCHL.

KonuuectBo 6anmos 0-59 60-79 80-89 90-100

[IIkana oleHUBaHUS HeynmosneTBopuTEIBHO YooBIETBOPUTEILHO Xopomo  |OTHAMYHO

5.2.3 MeTogu4ecKue MaTepHabl, ONpeae/IsolHe NPponeaypPbl ONeHHBAHUSI 3HAHUH, YMEHHH,
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HaBBIKOB ¥ (M/IH) ONbBITA [IESATEILHOCTH, XapaKTepPU3yoIlue 3Tansl GopMupoBaHUs KOMIETEHITHH

[MTopsAmoK opraHu3aluy IPOBENEHUs TEKYIIEero KOHTPOISA U IPOMEXYTOYHON aTTeCTAllUy NPECTaBIIEH B
TTonoXeHUN 0 TPOBEIEHUU TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTAlUy 00YYaIOIINXCs, OCBAUBAIOIINX
oOpa3oBaTeIbHEIE TPOrPAaMMEL CpenqHero nmpodeccronanbHoro obpasoBauus B Ky3I'TY (Mm 06/-10).

6. UabIe cBegeHusI U (M/IM) MaTepPHAJIbI

TTpu OCyIeCTBIEeH!H 06Pa30BaTEIBHOT0 TPOLECCa IPUMEHSIIOTCS CIIeMyoue 06pa3oBaTebHEE
TEeXHOJIOTUU:

- TDAAULIMOHHAA C UCIIOJIb30BaHKMEM COBPEMEHHBIX TEXHUYECKUX CPENCTB;

- UHTePaKTUBHAS
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7. Buecenue nonosHenuii no puiauanay Ky3I'TY B r. [IpokonbeBcke
7.1 YueOHO-MeTOAMYECKOE ODecneyeHHe TUCIUILIHHBI (MOYJIfA):

OcHoBHasi JiuTeparypa

1. Ponuonos, B. H. ®uzuka: yyebnoe nocodue mis CI1O / Poguonos B. H.. — 2-e u3z., ucnp. u
nom. — Mocksa : FOpaiit, 2021. — 265 ¢. — ISBN 978-5-534-07177-1. — URL: https://urait.ru/book/fizika-
470581 (mara obpamenus: 22.02.2023). — TeKCT : 31EKTPOHHBIH.

2. Bacunnwes, A. A. ®usuka: yue6Hoe nocodue mist CITO / Bacunber A. A., @enopos B. E., Xpa-
MmoB JI. Jl.. — 2-e u3a., ucnp. u gomn. — Mocksa : FOpaiit, 2021. — 211 c. — ISBN 978-5-534-05702-7. —
URL.: https://urait.ru/book/fizika-472106 (mata oOpamenus: 22.02.2023). — TekcT : AJIEKTPOHHBIH.

JlonoHUTe/ILHAS JUTepaTypa

3. ®usuka. Konebanus. OnTuka : METOIMYECKUE yKa3aHHs K JIaOOpaTOpHBIM paboTam Aisi CTy-
neHToB mepBoro kypca cnenuansbHocTedt CIIO 11.02.16 "MoHTaxX, TeXHUYECKOE OOCITYKUBAaHHUE U Pe-
MOHT JJIEKTPOHHBIX TIPpuOOpoB U ycTpoiicTB" 23.02.07 "TexHuueckoe 00CTy)KUBAHUE U PEMOHT JBUTaTe-
new, cucteM u arperatoB aBTomoOmieit” 09.02.07 "UndopMannoHHbIE CHCTEMBI U TTpOrpaMMUpoBaHue"
18.02.12 "TexHOMOTHS aHATUTUYECKOTO KOHTPOJISI XUMHUECKUX cOoeArHEHUI" / MUHHCTEPCTBO HAyKU U
BhICIIeTo oOpazoBaHusi Poccuiickoit denepanuu, Ky3bacckuii rocy1apcTBEHHBIN TEXHHYECKUN YHUBEP-
cutetr uMm. T. ®@. ['opbauesa, Kadenpa reopun 1 MeToauKu npoecCHOHATHEHOTO 00pa30BaHus ; COCTaBU-
tenb T. B. JlaBpsammna. — KemepoBo : Ky3I'TY, 2019. - 33 ¢ - URL:
http://library. kuzstu.ru/meto.php?n=9526. — TeKCT : HEMOCPEACTBEHHBIN + IEKTPOHHBIH.

4. ®du3nka : METOJUYECKHE YKa3aHUsS K MPAKTUYECKUM 3aHATUSIM U CaMOCTOSITEIbHON paboTe /s
cTynenToB nepBoro kypca (1 cemectp) Bcex cneunanbHoctel CITO ounoit popmer oOyuenust / @PI'BOY
BO "Ky3s06ac. roc. TexH. yu-T um. T. ®@. ['opbaueBa", Kad. Teopun u meroguku mpod. odbpazoBaHus ;
cocr. T. B. JlaBpsmmnua. — KemepoBo : Ky3I'TY, 2018. - 34 ¢ - URL:
http://library kuzstu.ru/meto.php?n=9332 (nata o6pamenus: 22.02.2023). — TekcT : 2JIEeKTPOHHBIN.

7.2 MaTepuaibHO-TeXHUYeCKOe o0ecneyeHne JUCIMIIMHBI (MOTYJIsA):
YueOHast ayquTOpusl Al TMPOBEACHHS YY4EOHBIX 3aHSATUH, MPETYCMOTPEHHBIX 00pa30BaTEIbHON MPO-
rpammoit (Ne 438)
- pabodee MecTO MPernoIaBaTes;
- IOCAJIOYHBIX MECT MO KOJUYECTBY 00yUaromuxcs - 98;
- KOMIUIEKT y4eOHOU Mebenu;
- KOMIUIEKT y4eOHO-HArJISIHBIX TOCOOU U MH(POPMAITMOHHBIX CTEH/IOB TI0 TUCHIUTUINHE «(PU3HKaAY.
TexHuueckue cpeacTBa OOyICHHS:
HNuTepakTrBHAS 10CKA;
- IPOEKTOP;
- DKpaH;
- HOYTOYK C JIMIIEH3MOHHBIM ITPOrPaMMHBIM oOecrieueHrueM O0IIero Ha3HaAueHusl.
[TporpammHOe oOecrieueHme:
- Lire Office (munien3us Mozilla Public License v2.0.)
Writer
Impress
Calc
- 7-Zip (muuen3us GNU Lesser General Public License)
- AIMP (mmuuensust LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)

- Power Point Viewer (pacnpocTpaHsieTcst «as is»)

JlJiss caMOCTOATENBHOM pabOThl 00YYAIOIIUXCS MPETYCMOTPEHBI CIICIMaTbHBIC MOMEIICHUS, OCHA-
IICHHbIE  KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBIO TOJKIIOUEHHs K  HH(pOpMaIrmoHHO-
TEJICKOMMYHUKAIIMOHHOW ceTh «VHTepHEeT» ¢ oOecreueHrneM J0CTyIa B IEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbhyto cpeny pummana Ky3I'TY B r. [IpokomnbeBcke.
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