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1. O0mras xapakTepPHCTHKA padoued mporpaMMbl THCIHIITHHBI

1.1 MecTO OHCHHUIUIHHLI B CTPYKTYPe OCHOBHOHM 00pa3oBaTe/ILHOH MPOrpaMMbI

Ob6meobpa3oBaTenbHas guciunnnHa «®u3wka» SIBISETCS MUCIUINMHON 00s3aTeNbHOM MpeaMeTHOH
obnactu «EcTecTBennbe Hayku» ®I'OC cpemrero obmero o6pa3oBanus. B yuebntx nnanax [MTICC3 mucrunimHa
«®uU3rKa» BXOOUT B COCTaB IPOGUIBHEIX JUCIAIIINH.

1.2 ens u IUIaHHPYEMbI€ PE€3YIbTAThI OCBOCHHA TUCITHII/TUHLI, COOTHECECHHBIC C
IUIaHAPYEMBIMH PE€3YIhTAaTdMH OCBOCHHUA 06pa3OBaTeHLHOﬁ IPpOrpaMMbI

OcBoeHNe TUCITUIIIMHE HallpaBlleHo Ha GOopMUpPOBaHUe:

OK 01 BriOupath cioco0Hl pellleHus 3aiay IpodeCcCHOHATBHOM NesATeNbHOCTH, TPEMEHRTENBHO K
Pa3NHYHEIM KOHTEKCTaM

JITYHOCTHBIE Pe3YAbTaTh: CHOPMHUPOBAHHOCT MEPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO Pa3BUTHS HayKu B 0OIeCTBEHHOM MPaKTHKK, OCHOBAHHOTO Ha JUANore KyIbTyp, a TakKXKe
Pa3mUYHEX (GOPM OOINEeCTBEeHHOT0 CO3HAHMUS, OCO3HaHHe CBOET0 MecTa B IMONHKYNBTYPHOM MUpPe
MeTanpeaMeTHEE pe3yIbTaTH: BlafeHne HaBRKaMHU II03HABATEIbHOH, yIeGHO-HCCeIoBaTeNbCKOH 1
IPOEKTHOH JesSTeNbHOCTH, HaBRIKaMH pa3pelIeHus IpodaeM; ciocoOHOCTb ¥ TOTOBHOCTE K
CaMOCTOSITeTTEHOMY TTOMCKY METOIOB pellleHrs IPaKTHIeCKHUX 3aqay, IPUMeHeHUI0 Pa3THYHEIX METOIOB
TIO3HAHHUS

[TpenMeTHEIE pPe3yNbTATH: BNaieHNe OCHOBHRIMU METOMaM{ HayJHOT O TO3HAHUS, HCIONb3YeMEIMHU B
dbu3uke: HAONMONeHKe, OMHCAHNE, H3MepeHne, SKCIIePUMEHT; YMeHus o0pabaThHBaTh Pe3ynIbTaThH
H3MepeHuH, 00HApPYKHUBATh 3aBUCHMOCTh MeXTY GHU3NUECKUME BeTHINHAMHE, 00BSICHATD IONYIeHHEIE
pPe3ynbTaThl ¥ feNaTh BEIBOMBI

chOpMHUPOBAHHOCTh YMEHUS peliaTh GU3nIecKue 3aJadl;

c(hOPMHPOBAaHHOCTh YMEHHUS TPUMEHSTh IONyUYeHHbe 3HaHH I1sI 00bSICHEHUS YCIIOBHH TPOTEeKAHU
(u3ndecKux SBAEHUN B IPUPOJEe U IS MPUHATHS ITPaKTUUECKUX PelleHUH B TOBCENHEBHOU XKU3HH;
c(hOPMHPOBAaHHOCTh YMEHHUS HCCIIENOBATh ¥ aHATH3MPOBATh pPasHoo0pasHble GU3NUecKue SBIeHUI U
CBOMCTBA 00BEKTOB, OOBSCHATD MPUHIKIIL PabOTH ¥ XapaKTePUCTHKH MPHOOPOB U YCTPOUCTE, 00BICHITD
CBSI3b OCHOBHBIX KOCMHYECKHX 00BEKTOB C Te0hH3NUSCKUMHY SIBICHUSIMH

OK 02 OcyImecTBAS TS OKCK, aHATM3 U UHTEPIpeTanuio HHGOpMaluy, Heo0X0IUMOM [JIsT BRIIONHEHMS
3amay npodeccroHanbHoOl 1edTeNbHOCTH

JINYHOCTHEIE PE3YIIBTATH: TOTOBHOCTH U CIIOCOOHOCTE K 06pa30BaHMUIO, B TOM YHCTIE caMo0o0pa30BaHuio, Ha
TIPOTSIKEHWY BCeH KU3HW; CO3HATENHHOE OTHOIIEHUE K HETIPePHBHOMY 06pa30BaHHUIO KaK YCIIOBHUIO
yCIlelHo# mpodecCHOHaNbHOM B 00IeCTBeHHOM NesTeTbHOCTH

MeTanpeaMeTHEIE pe3yIbTaThl: TOTOBHOCTD M CIOCOGHOCTH K CAMOCTOSITeTbHON HHAOPMAaIMOHHO-
T03HaBATeNNbHOHN NesTeNbHOCTH, BlafeHue HaBRKaMy TONyYeHnss Heo0XoquMoi nHGOpMaIul 13
CTI0Bapel pPa3HbIX TUIIOB, YMeHNe OPUEeHTHPOBATHCS B PA3NIMYHEIX HCTOYHIKAX HHGOPMAIUY, KPUTHIECKT
OLIeHUBATE ¥ WHTEPIPETAPOBATh HH(POPMAIKIO, IONTydaeMyo U3 Pa3/IMYHEX HCTOYHIKOB

[TpenMeTHBIE pPe3YNbTaTH: CHOPMUPOBAHHOCTH COOCTBEHHOM TTO3UIINY 10 OTHOIIEHWIO K (PU3NIECKON
“HGOPMAINH, IONyIaeMoi U3 pa3HEX HCTOYHUKOB;

BJIafleHNe OCHOBOIIONIArAlIMME GU3NUECKAME IOHATHSMY, 3aKOHOMEPHOCTSIME, 3aKOHAMH 1 TEOPUIMHU;
YBEPEHHOe TI0J1b30BaHne GU3NTECKON TEPMUHOIIOTHE!N B CHMBOIIUKOM;

chOPMHUPOBAHHOCTH CUCTEME 3HAHUH 00 00IIMX (U3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
TIpencTaBNeHul 0 NefCTBUY Bo BeeneHHON GU3MYeCKUX 3aKOHOB, OTKPHITHIX B 36MHBIX YCTIOBUSX
chOPMHUPOBAaHHOCTH YMEHHH MTPOTHO3MPOBATh, AaHATM3UPOBATE U OI[EHUBATE MOCTIENCTRYS ORTOBOM U
TIPOU3BOLCTBEHHOM NeATEeNFHOCTH YelloBeKa, CBA3aHHON ¢ pU3NUEeCKUMHU IPoIleccaMi, C IO3UIHUH
9KOJIOTHYECKOH 0e30MaCHOCTH.
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OK 03 ITnaHUpOBaTh U Peanu30BRBaTh COGCTBEHHOE IPodeccuoHaNnbHOe X THUHOCTHOE Pa3BUTHE
JINYHOCTHEIE PEe3YTIBTATH: OCO3HAHHEIH BRG0P OymyInel mpodeccuy U BO3MOKHOCTEH peanu3aluu
CcOOCTBEHHHIX KM3HEHHHIX TIIAHOB; OTHOIIEHNE K TPO(QeCCHOHANBHON IesATeTbHOCTH KaK BO3MOXKHOCTH
y4aCTHsI B PEIIEHUH TUYHHIX, 00IIeCTBEHHBIX, TOCYAapCTBeHHBIX, 00IIeHalMOHAIbHEIX TPOGIeM
MeTanpenMeTHbIE pe3yIbTaThl: YMEHUE CaMOCTOSITEITRHO OMPeesIsiTh ey NesSTeNTbHOCTH ¥ COCTABMISTh
TIIaHH AeSITeNBHOCTH; CaMOCTOSITENIBHO OCYIECTBIISITh, KOHTPONUPOBATh ¥ KOPPEKTHPOBATh
HesiTeNbHOCTh; UCIIONB30BaTh BCe BO3MOKHEIE PECYPCH IS TOCTUXKEHHUS TTOCTABEHHKIX Ieed U
peanm3alMy IIaHOB AeSTeNTFHOCTH; BHOUPATh YCIEIIHbe CTPAaTer My B PA3IUYHBIX CUTYaIIHIX
[TpenMeTHBIE pe3yIbTaTh: CHOPMHUPOBAHHOCTH IPEICTABNEHNH 0 PONY ¥ MecTe QU3NKK B COBPEMEHHOH
Hay4YHOU KapTHHE MUPa; MOHUMaHue GU3NIeCcKON CYITHOCTH HabIIoOaeMbIX B0 BceneHHOM SIBIeHUH;
TIOHUMaHUE PONY QU3NKHU B (OPMUPOBAHUH KPYTo30pa U GYHKIMOHATBHOU TPAMOTHOCTH UeJI0BEKa s
peIeHus TPaKTHYeCKUX 3a0ad

BHaIeHNE YMEHUSMH BHIBUTATh THIIOTE3H HA OCHOBE 3HAHMS OCHOBOTIONATAIONINX (PU3MIECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, TPOBEPSTE WX 3KCIEPUMEHTANIEHBIMHI CPEICTBAMHU, (POPMYIHUDPYS IeTh
HCCTIEOBAHUS;

BHaleHNe MEeTOOaM¥ CaMOCTOSITEIEHOTO INaHUPOBAHUS ¥ MTPOBeNeHUs (U3NIeCKUX IKCIIePUMEHTOB,
OTIMCAHUS ¥ aHANK3a TIONYyYeHHOM U3MEePUTENTbHOM HH(OPMAIuH, ONpeielIeHns] JOCTOBEPHOCTH
[IOJIYYEHHOT 0 Pe3yNbTaTa.

OK 04 PaboTaTk B KONNEKTHBE U KOMaH[e, 3bGdeKTHBHO B3aUMOIEHCTBOBATEL C KONIETaMH, PYKOBOICTBOM,
KNHeHTaMHu

JINYHOCTHEIE pPe3ynbTaThl: HABRIKH COTPYIHUYECTBA CO CBEPCTHUKAMH, JETEMU MIIaAIIero BO3pacTa,
B3POCTEIME B 00pa30BaTeNbHOM, 00IIIeCTBEHHO MONe3HOH, YIeOHO-HCCIeN0BaTebCKOMH, IIPOEKTHOH 1
OPYTHX BUaX OeATeIbHOCTH

MeTanpeaMeTHHE pe3yIbTaTh: YMeHHE MPOOYKTHBHO 00NIATHCS B B3aNMOIeHCTBOBATE B IPOIIECCce
COBMECTHOM NeITeNbHOCTH, YUUTHBATh MO3UITUH IPYTUX YIaCTHAKOB NeITenbHOCTH, 3G GeKTUBHO
pa3pemnaTh KOHGIUKTH

[TpenMeTHEIE pe3yNbTaThl: CPOPMUPOBAHHOCTE IPEICTABIEHUH 0 PONU U MecTe GU3UKH B COBPEMEHHOHN
Hay4YHOH KapTHHE MHPa; IIOHUMaHue QU3NIECKOH CYITHOCTH HaOMooaeMbIX BO BceleHHON SIBIeHUH;
TIOHUMaHHe ponu GU3UKHU B GOPMUPOBAHAK KPyro3opa U QyHKIIMOHANBHON TPaMOTHOCTH YelloBeKa T
pellleHns TPaKTHUYECKUX 3a7ad

OK 06 TIposBnATh rpaXkKgaHCKO-TIaTPHOTHYECKYIO TTO3UIINI0, JEMOHCTPHAPOBATh 0CO3HAHHOE TTOBEIeHHE Ha
OCHOBe TPaOWIIHOHHBIX 001IeYeI0BeUECKHX IIeHHOCTEH, TPHMEHITh CTaHTAPTH aHTHKOPPYIIHOHHOTO
TIOBEMIEHU S

JIMYHOCTHEIE Pe3yNbTaTH: TOJIEPAaHTHOE CO3HaHME U MOBefleHNe B IONUKYIBTYPHOM MUDE, TOTOBHOCTh B
CII0COOHOCTE BECTH OHMATIOT C OPYTHMH NIOObMH, JOCTHUTATh B HEM B3aMMOIIOHHMAHUS, HAXOOUTE 00IHe
IIeTIH ¥ COTPYOHMYATE 715 UX JOCTHXKEHHUS, CIOCOGHOCTh MPOTHBOCTOSITH HOSOJIOTHH SKCTPEMHU3Ma,
HallHOHANK3Ma, KceHohoOnH, MUCKPUMAHAITIY TI0 CONMATbHEIM, PENUTHO3HEIM, PACOBLIM, HAITMOHATBHEIM
TIpU3HaKaM U JIPYTAM HETaTUBHBIM COIMANbHEIM SBIEHUASM

MeTanpeaMeTHHE pe3yIbTaTh: YMeHHE MPOOYKTHBHO 00LIATHCS B B3aKMOIeHCTBOBATE B IPOIIECce
COBMECTHOU NeITenbHOCTH, YUUTHBATE MO3UITUH IPYTUX YIaCTHAKOB NeITenbHOCTH, 3G GeKTUBHO
pa3peniaTh KOHGIUKTH

[TpenMeTHEIE pPe3YNbTATH: BNaieHNe OCHOBOIONaralouMy (GU3NIeCKUMU MOHATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMM ¥ TEOPHUSIMHU; YBepeHHOe II0Nh30BaHue PU3NIeCKON TEPMUHONOTHEH 1
CHMBONHKOH;

BIIafieHre OCHOBHEIMH MeTOJaMHU HayIHOTO IIO3HAHM S, HCIIONb3yeMEIME B Gu3KKe: HabNnoneHne,
ONHCaHue, H3MepeHne, SKCIIepUMEHT; yMeHus o0padaTHBaTh Pe3yIbTaTh H3MEepeHuH, 00HapyXKUBATh
3aBHCHMOCTE MeXKIY GU3NISCKHME BeTTHUMHAMH, OObSCHSTE ONyYeHHbIE Pe3YNbTATH U JeIaTh BRIBOJIEL
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OK 08 Hcnonb30BaTh cpencTBa GU3NIECKON KYNIBTYPH 471 COXPaHEeHNS U YKPEIIeHNS 3M0POBhS B
mpornecce TpodheCCHOHANBHOHN AesTeNbHOCTY U MOAepXKaHusI He00X0IUMOT0 YPOBHS (U3NIeCKOH
TIOATOTOBNIEHHOCTH

JINYHOCTHBEIE PE3YyIbTaTH: CHOPMUPOBAHHOCTE OCHOB CAMODPa3BUTHS X CAMOBOCIIUTAHUS B COOTBETCTBHH C
001I1eYenoBeYeCKUMY IIEHHOCTSIMU ¥ MeanaMy TPaXkAaHCKOTO 00IIeCcTBa; TOTOBHOCTD U CIIOCOOHOCTE K
CaMOCTOSITENIBHOM, TBOPYECKOU U OTBETCTBEHHOU [esATeNEHOCTH

MetanpenMeTHEe pe3yIbTaTH: YMeHNe CaMOCTOSATENIBHO ONPeNeNaTh el OesITeNIBHOCTH U COCTaBIIATh
IIJIaHHL e TENBHOCTH; CAMOCTOSTENBHO OCYIIECTBISTh, KOHTPONAPOBATh X KOPPEKTHPOBATh
LeATeNbHOCTD; UC-TI0TIb30BaTh BCE BO3MOXKHEIE PECYDPCHL 711 JOCTUKEHNUS I0CTaBNIeHHRX Iefiel U
peanm3alMy IIaHOB AeSTeNTFHOCTH; BHOUPATH YCIEIIHbe CTPAaTer My B PA3IMYHBIX CUTYaIIHIX
BTIafieHNe HaBHKaMU II03HaBaTeNbHOHU pedieKCHY KaK 0CO3HAHUSI COBEPIIAEMEIX IeUCTBUN U
MBICTIUTENBHEIX IIPOIIECCOB, UX Pe3YNIbTATOB U OCHOBAHUY, IPaHUIl CBOET0 3HAHUS U He3HaHUS, HOBEIX
TI03HABaTeNIbHEIX 3a/lad U CPeICTB UX JOCTHIKEHUS.

[TpenMeTHBIE pe3YIbTaTH: CHOPMAPOBAHHOCTH COOCTBEHHOM TTO3UIINY 10 OTHOIIEHUIO K (PU3NIECKON
“HGOPMAINH, IOTyIaeMoi U3 pa3HEX HCTOYHUKOB;

cOPMHPOBAHHOCTH YMEHUSI UCCTIEIOBATh U aHANM3UPOBATh Pa3HOOGpa3Hbe (pU3NIeCKUe SIBNEHUS 1
CBOHCTBA 00BEKTOB, OO BSICHSITH IPUHIUIH pal0TH ¥ XapaKTePUCTHKY TPUOOPOB U YCTPOUCTB, 00BICHATE
CBS13b OCHOBHBIX KOCMUYECKUX 0GBEKTOB C TeO(pU3NIECKUMY SIBICHUIMHA

c(OPMHUPOBAaHHOCTH YMEHHH MTPOTHO3MPOBATH, AHATM3UPOBATE U OI[EHUBATE MOCTIENCTRYS ORTOBOM U
TIPOU3BOLCTBEHHOM NeATEeNFHOCTH UelloBeKa, CBA3aHHON ¢ pU3NUECKUMHU IPoIleccaMi, C IO3UIHUH
9KOJIOTHYECKOH 0e30MacHOCTH.

OK 09 Hcnons3oBaTh HHGpOPMalOHHEE TEXHOJIOTUH B IPoGeCCHOHANBHON NeaTeNbHOCTH

JINYHOCTHEIE Pe3YIIBTATH: TOTOBHOCTH U CIIOCOOHOCTE K 06pa30BaHHUIO, B TOM YHCTIE caMo0o0pa30BaHuio, Ha
TIPOTSIKEHWY BCeH KU3HU; CO3HATENTHHOE OTHOIIEHUE K HeTIPePHBHOMY 06pa30BaHHUIO KaK YCIIOBHUIO
yCIlelHoH mpodhecCHoHaNbHOH B 00IeCTBeHHOM NesTeTbHOCTH

MeTanpenMeTHEIe pe3yIbTaTH: YMeHNE UCIIOIb30BaTh CPENCTRBa HHGOPMAIMOHHEX ¥ KOMMYHUKATMOHHEX
TexHonorul (manee - UKT) B pellleHNy KOTHUTUBHEX, KOMMYHIKATUBHEIX 1 OPraHU3allMOHHEX 3a/1ad C
cobmonerreM TpeOoBaHUH IPTOHOMUKY, TEXHUKH 0830TaCHOCTH, TUTHEHH, PeCypcocOepekeHus,
TIPABOBBIX ¥ 3TUYECKUX HOPM, HOPM MH(OPMaIMOHHOM 6e30MaCcHOCTH

[TpemMeTHEIE Pe3yNbTATH: BlafeHNe OCHOBHEIMU MeTOaMK Hay4YHOTr0 TO3HAHHUS, HCIONb3YeMEIMHE B
¢duzvke: HaOMIONEHNe, ONMUCaHNEe, U3MEDEeHNe, IKCIIEPUMEHT; YMeHus 00pabaTHBaTh Pe3yNbTaTH
n3MepeHui, 00HAPYKMBATh 3aBUCUMOCTE MEXKMY GU3NIECKUMY BeIUIHHAMH, OO BSICHITD TONYUYeHHEIE
Pe3ymbTaTH U feNaTh BEIBOAE

B pe3yiabTaTe 0CBOCHHSA TUCHHIIHHLI 00VIAIOMIKHACS B 00IIEeM M0 JHCIHUIUIMHE T0IXKEH

JINYHOCTHEIE PEe3yIBTATH:

- cOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00IIeCTBEHHOH MPAKTHKH, OCHOBAHHOTO0 Ha OHANOre KyNbTyp, a TakKXkKe pasNuuHbX GOopM o0LUIeCTBEHHOTO
CO3HaHHS, 0CO3HAHKE CBOETO MECTa B MOUKYIETYPHOM MHPe

- TOTOBHOCTh H CIOCOOHOCTH K 00pa30BaHHI0, B TOM YHCJIE CaMoo0pa30BaHKWI0, HAa TIPOTSKEHWH BCeH
KHU3HH; CO3HATENbHOE OTHOIIEHHE K HEeIIPePEIBHOMY 00Pa30BaHKIO KaK YCOBHIO YCIENIHOH MTpodeCCHOHaNbHOM 1
00IIeCTBEHHOM AeaTenbHOCTH

- 0CO3HAHHHE BHOGOP Gyayiied mpodheccHr W BO3MOXKHOCTEH peanu3alldd COOCTBEHHEX XKM3HEHHEX
II7IAaHOB; OTHOIIEeHHE K IPoheCCHOHANbHOM OesATeNbHOCTH KAaK BO3MOXKHOCTH VYACTHS B PEUIEHHH JTHYHH,
0011IeCTBEHHAIX, TOCYTAaPCTBEHHEIX, 00IIeHAIMOHAIbHEX TPobieM

- HABHKH COTPYOHHYECTBA CO CBEPCTHHKAMH, NEeTbMH MIIAIIer0 BO3pacTa, B3POCHBIMH B
0o6pa30BaTenbHOH, OOIIECTBEHHO MOME3HOH, y4eOHO-MCCHAeMOBATENbCKOH, MPOEKTHOH H APYTHX BHOAX
OesATeNnbHOCTH

- TOTePaHTHOE CO3HAHKE U IIOBeJeHUE B MOTUKYABTYPHOM MHpPE, TOTOBHOCTD H CIIOCOOHOCTh BECTH HHAJIOT
C OPYTHMH MIOObMH, HOCTHTATh B HEM B3aMMOMOHHMAHHS, HAaXOOUThL O0INHE I[eNH W COTPYOHUYATh OIS UX
OOCTHXEHHS, CIOCOOHOCTH MPOTHBOCTOSTh HOEONOTHM 9KCTPEeMH3Ma, HallMOHaAIH3Ma, KceHodoOwH,
OUCKPYMHHAIIAY IO COIHAIBHBIM, PEIMIHO3HEIM, PACOBLIM, HallMOHANBHEIM IPH3HAKaM U OPYTHM HeTaTHBHEIM
COILIMATIbHEIM SIBJICHHSIM

- cOPMHPOBAHHOCTh OCHOB CAaMOPA3BUTHS W CAMOBOCIHTAHHS B COOTBETCTBHHU C 00IEYEIOBEUECKUMHI
IEHHOCTSIME X HOeajlaMy IpaXkIaHCKOro 00LIecTBa; TOTOBHOCTh U CIOCOGHOCTh K CaMOCTOSITENbHOM, TBOPYECKOH
M OTBETCTBEHHOH [esITehHOCTH

MeTamnpenMeTHEE Pe3YIbTAThL:

- BlafieHHe HABHIKAMH MO3HABATENbHOH, y4eOHO-HCCIeN0BATENbCKOH U MPOEKTHOH HesITeNbHOCTH,
HaBHKAMH pas3pelieHus npodIeM; CIocoGHOCTh X TOTOBHOCTD K CAaMOCTOSITEIbHOMY IOMCKY METOMOB PeIleHus
IPaKTHUECKUX 33024, TIPHMEHEHHIO PA3AMYHEX METONOB IO3HAHHUS
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- TOTOBHOCTH ¥ CHOCODHOCTh K CaMOCTOSITENBHON WH(pOPMAIUOHHO-TO3HABATENbHON NesITeNbHOCTH,
BlaJleHWe HaBHIKAMHU MONy4YeHUs HeoOXomuMod MHGOpMAIMM W3 CHAoBaped pa3HHX TUIIOB, YMeHHUE
OPHEHTHUPOBATHCS B Pa3lMUYHEX HCTOUHUKAX WHGOPMAIHH, KPUTHUECKH OIEHWBATh W HHTEPIPETHPOBATDH
“HGOPMAIHIO, IIONYIaeMyI0 U3 Pa3NUYHEX HCTOUHUKOB

- YMeHHe CaMOCTOSTENIbHO OIpefensdaTh LeNnu AesTEeNbHOCTH U COCTaBNATH IJaHbl OesdTeNbHOCTH;
CaMOCTOSITeNIBHO OCYINECTBNATh, KOHTPONUPOBATH U KOPPEKTUPOBaTh OesATeNbHOCTh; MCHONbL30BaTh BCe
BO3MOXKHbBIE PECYPCH [JSI OCTUKEHUS TIOCTABIEHHHX Ieflel U peaau3alliy IJIaHOB HesiTeNIbHOCTH; BHIOUPATE
VCIIELIHEIEe CTPaTeluy B Pa3lUYHEIX CUTYAIUIX

- YMeHMe NPOAYKTUBHO OOIIATHCS W B3aMMOMJEHCTBOBATH B NPOIECCE COBMECTHOM HesITeIhHOCTH,
VUUTHIBATE O3ULIKN APYTUX VIaCTHHUKOB [edTeIbHOCTH, 2 (QeKTHBHO pa3pellaTh KOHGIHKTE

- YMeHHEe CaMOCTOSTENIbHO OIpefensdaTh LeNnu AesTeNbHOCTH U COCTaBNATh IJaHb OesdTeNbHOCTH;
CaMOCTOSITENNBHO OCYILIECTBISATh, KOHTPONUPOBAThE ¥ KOPPEKTUPOBAThH AESATENBHOCTh; UC-IOIb30BAaTh BCe
BO3MOXKHbBIE PECYPCH IJSI HOCTUKEHUS IOCTABIEHHHIX Iefiel U peaau3alliy IJIaHOB OesiTeNIbHOCTH; BHIOUPATE
VCIIELIHEIEe CTPaTeluy B Pa3lIUYHEIX CUTYAIUIX

- BlajeHWe HaBHKaMH [03HaBaTeNnbHOU pedsieKCHH KaK OCO3HAHUS COBepIIaeMHX OeHCTBUH U
MEICTIUTENBHEX NPOLECCOB, UX Pe3yNbTaTOB U OCHOBaHMUU, I'PaHUI] CBOETr0 3HAHUS U HE3HAHUS, HOBHIX
[I03HABATENbHEIX 38084 U CPEJCTB UX JOCTUKEHUS.

- YMeHHe HCI0Ib30BaTh CPeNCcTBa HHGOPMAIMOHHEX I KOMMYHUKAI[MOHHEIX TexHonorui (ganee - UKT) B
peIIeHNY KOTHUTUBHHIX, KOMMYHUKAQTUBHEX ¥ OPTaHM3allMOHHBIX 3alad ¢ cobmiofeHueM TpeboBaHUH
9PTOHOMWKH, TEXHUKH 0€30TMaCHOCTH, TUTHEHH, PecypcocGepeXeHus, TPaBOBHIX U 3THYECKUX HOPM, HOPM
MH(POPMAIMOHHON 6e30IacHOCTH

[TpepMeTHEE pPE3YNBTATHL:

- BJIaJleH¥e OCHOBHHIMM METOIaMM Hay4YHOTO NMO3HaHMS, WCIONIB3YeMHMHU B Gu3mke: HabnwgeHue,
OMMCaHWe, W3MepeHWe, 3KCIEePUMEHT; yMeHHUs o0pabaTHBATh pe3yibTaTH H3MepeHu#, o0HApyXKUBaTh
3aBUCHMOCTDh MEXNY (GU3NYECKUMH BeNWYUHAMH, OOBSICHSTH HMONYUEHHBIE PE3YNbTATHl M HENaTh BHIBOIH

- chOPMHUPOBAaHHOCTE YMeHUA pelllaTh Gu3NUecKue 3aaul;

- ¢(hOPMUPOBAHHOCTH YMEHUS IPUMEHSTh MONYYeHHNEe 3HAHUS AN 0OBbSICHEHUS YCIOBUM MPOTEKAHUS
($br3MYecKUX ABTIEHUH B IPUPOIE U A7 IPUHSITUS IPaKTHIECKUX PEIeHNH B TOBCENHEBHOM KU3HY;

- ¢hOpMUPOBAHHOCTH YMEHHUS MCCIIENOBATh ¥ aHATM3UPOBATh pa3HO06pa3Hee GU3MUECKUE SBICHUS U
CBOHCTBa 00BEKTOB, OOBSICHSATE IPUHIUIEL PAGOTH ¥ XapaKTePUCTUKY TPUO0POB U YCTPOUCTB, OOBSICHATE CBSA3b
OCHOBHBIX KOCMHYECKUX 00BEKTOB C TeO)U3NIECKUMHU SIBIIEHUSIME

- ¢hOPMHUPOBAHHOCTH COOCTBEHHOM TIO3UITMY TI0 OTHOIIEHUIO K (U3NYecKod WHOOPMAIWH, TIONydaeMod u3
Pa3HEIX UCTOYHUKOB;

- BTIafleHNe OCHOBOIOIaTaloMy GU3NIEeCKIME OHATHIMY, 3aKOHOMEPHOCTSAMY, 3aKOHAMU U TEOPHUSIMY;
YBEPEeHHOe TI0NIb30BaHne GU3NUECKON TEPMHUHOIIOTHE!N B CHMBOIUKOM;

- cOpMHUPOBAaHHOCTh CHCTEMH 3HaHWH 00 00mMUX HU3NIECKUX 3aKOHOMEPHOCTSIX, 3aK0HAX, TEOPHUSX,
TIpefCcTaBNeHul 0 [eHCTBUY BO BeeneHHON GU3NIeCKUX 3aKOHOB, OTKPHITHX B 36MHBIX YCTIOBUSIX

- ¢hOpMUPOBAHHOCTh YMEHWH MPOTHO3UPOBATE, aHATU3UPOBATh W OIEHWBATH MOCTIENCTBUS OHITOBOU U
IPOU3BOACTBEHHON [esITeNbHOCTH UYeNoBeKa, CBI3aHHOU ¢ (QU3NYeCKUMH IpoleccaMu, ¢ MO3UNUH
9KOJIOTHUECKON 6e30macHOCTH.

- cbOpPMUPOBAHHOCTD IPEICTABIeHNH 0 PONU ¥ MecCTe (pU3UKU B COBPeMEeHHOU Hay4YHOHU KapTHHE MUDa;
moHHMaHWe (U3UIECKOH CYNIHOCTH HabNniomaeMbX BO BceleHHOU SBIEHWH; MOHWMaHHE PONU (U3UKH B
dbopMupoBaHUM KPyro3opa ¥ GYHKIHOHANBHON IT'PaMOTHOCTH YeJIoBeKa IJIS PellleHus IPaKTHIeCKUX 3a0ad

- BlaJeHNe YMeHUSIMH BBOBUTAaTh THIOTE3H Ha OCHOBe 3HAHMS OCHOBONONAralomuX (pU3NUECKUX
3aKOHOMEPHOCTeHN U 3aKOHOB, IPOBEPSATH UX 3KCIEPUMEHTaNIbHEIMU CpefcTBaMu, (GopMynupys Lenb
HCCTIeOBAHUS;

- BTafieHNe MEeTONaMHU CaMOCTOSTENbHOTO IIIaHUPOBaHUS U NPOBEeIeHUs (pU3NUIeCKUX SKCIEPHMEHTOB,
ONHCaHUS U aHalM3a IONYyIeHHON M3MEPUTENbHON HHGOPMalul, OIpefeNieHusI JOCTOBEPHOCTH MONYYeHHOTO
pesymbTaTa.

2. CTpykTypa M couepXaHHe THCIUILTHHDBI

2.1 O0beM TUCIUIUTHHLI M BHILI YI€0HOH PadoThI

KomuuecTBO 4acoB
(010 3¢ | 030

®opma 00y4eHHs
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Kypc 1 / Cemectp 1




®opma oBygenns KonuuecTBo 9acoB
oo 30 | 030
00BbeM THCIHIUTHHEI 60
B TOM UHCTIE:
JIeKyuU, ypoKu 38
AabopamopHele pabombol
npakmuyeckue 3aHAmus 10
Koncyneranuu
CaMocTosiTenbHas patoTra 6
[TpoMexXKyToUHas aTTecTallus
WupuBUyanbHOE TPOEKTHPOBAHUE 6
®dopMa MPOMEKYTOTHOH aTTECTAIluH
Kypc 1 / Cemectp 2
00beM THCIHIUTHHEI 108
B TOM UHCTIE:
AeKUUU, YPOKU 24
AabopamopHele pabombot 22
npakmuyeckue 3aHamus 22
Koncyneramnuu
CaMocTosiTenbHas patoTta 10
[TpoMexkyTOUHAs aTTECTalUs 24
WunuBUayanbHOE TPOEKTHPOBAHNE 6
dopMa MPOMEKYTOTIHOH aTTECTAlluH 9K3aMeH

2.2 TeMaTHYeCKHH I/TaH U COAEePXKaAHHE THCHUILITHHBI

HaumeHOBaHUe
pa3nenoB U TeM

ConepxaHue yueOHOTO MaTepuana ¥ (GOpMH OpTaHH3ANUHU AesTenbHOCTH|OGHeM
00yJaIoNMXCs B Yacax

Pazgen 1.

Ou3uKa ¥ METONBI HAYYHOT O MO3HAHHA 4

1. ®u3vka - PpyHmaMeHTanbHas HaykKa O IPUPOJe.

EcTecTBeHHO-HAyUYHHH MeTOI I03HaHHUG, er0 BO3MOXKHOCTH M TDaHUIIE|2
IPHMeHUMOCTH. JKCIEePUMEHT U TEOPUs B IIpollecce NMO3HAHUS IPUPOLEL.
MopenupoBanue GU3ndeCcKUX SBNEHUH U IPOLECcCOB. Ponb sKcIepuMeHTa U
TEOPHH B IpOIlecce MO3HaHUA Ipupopnr. Puzudueckas BeNHUYHUHA.
[TorpemiHoCcTH U3MepeHUN GU3NUECKHX BenudunH. Qu3nMdecKue 3aKOHHL.
'paHunE NPEMEHUMOCTH (QU3NUeCKUX 3aKOHOB. [loHATHE 0 QU3NTECKON
KapTHHe MHupa. 3HaueHNe (pU3NKK NpH ocBoeHuH npodeccuii CIIO.

1.2. MaTteMaTHKa B Kypce GU3NKH: CKaNspHEE ¥ BEeKTOPHBIE BENHYMUHEL, |2
37I6MEeHTH BEKTOPHOHU aNnreGphL.

Pazgen 2.

MexaHHKa 22
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2.1. TlpegmeT ¥ 3afJad¥ KIacCHUYeCKOU MeXaHHKHU. KuHeMaTudeckKue
XapaKTepUCTUKH MEXaHHIeCKOTO IBUKEHUS.

[Tepemernenne. [Iyts. CKOpocTh. PaBHOMEPHOE NIPSIMONUHENHOE OBHUXKEHUE.
Yckopenne. PaBHOIIepeMeHHOE TPSMOTIMHENHOE ABUKEHNE.

2.2. CrobogHoe mameHue. [IBUXKEHWE Tena, OPOIIEHHOTO TOM YIJIOM K
TOPHU30HTY.

2.3. PaBHOMEpDHOE [BUKEHUE 10 OKPYXKHOCTH.
[NocTymaTenbHOe U BpalllaTeNlbHOe IBUKeHNe TBEPOOro Tena.

2.4. B3auMonelicTrUe Tesl. [IpUHIIUI CYIIEPIO3UITUY CUIl. 3aKOHBI MeXaHUKH
HpioToHa

HUuepnuanbHasa cucTeMa orcueTa. Cuna. Macca. CHNB B MeXaHHKE.
Ipuxenne HeODECHHX TeNl M HX HCKYCCTBEHHHX CIYTHHKOB. SIBIeHHS,
Ha0niomaeMEle B HEMHEPIMANBHEX CHCTEMaX OTcueTa.

2.5. UMIynbe CHIEL. 3aKOH COXpaHeHWS HMIYINbCa. PeaKTHBHOE IBUKEHHE.

2.6. PaboTta cunkl. MonTHOCTE. 3aK0H COXpaHeHUS] MEXaHUYeCKON SHEPTHH.
PafoTa moTeHIMaNbHHEX CHJI. JDHeprus. KWHeTHYecKas 3HEPTHUL.
[MoTennmaneHad 3Heprus. [IpuMeHeHNWe 3aKOHOB COXpaHeHWd.

2.7. PaBHOBecHe MaTepHallbHOX TOYKH W TBEPAOrO Tefa. [[BUXKeHHE
KHUTKOCTEH U Ta30B.

MowmeHT cHumbl. YCJIOBHEe PaBHOBECHS TBEPHOrO Tena. 3aKOH COXpaHEeHHUS
9HEPTWHY B IMHAMUKE XKUOKOCTH U rasa.

B TOM 4HCIe, MpaKTHYECKHX 3aHATHH U 1a00paTOPHLIX padoT

(=]

HpaKTI/I‘-IeCKOG 3aHATHe 1. PelleHne 3ama4 Ha KHHEMaTHKY IIOCTYIIATEJIILHOI O
OBUXKEHUSA TETI.

[\

HpaKTI/I‘-IeCKOG 3aHATHe 2. PemmeHue 3afa4 Ha OJAHaMHKY IIOCTYIIaTEJIIbHOTO
JOBHKCHHA

HpaKTI/I‘-IeCKOB 3aHATHEe 3. PelneHue 3afJa4 Ha 3aKOHH COXpPaHeHHUsd B
MeXaHHKe

CaMocTosTeTbHasA padoTa 00yIarOINIHXCS

H3ydeHrHe X KOHCIEKTHPOBAHHE TeMH «[IBMXKeHHe HeOeCHHX Tel M HX
HCKYCCTBEHHEIX CIYTHHKOB. SIBneHus, HaGniogaeMele B HeHHEPIHATbHBIX
CHCTEeMax 0TCUeTar.

Pazgen 3.

OCHOBBLI MONIEKYTAPHOH GH3UKH H TePMOTHHAMHUKH

14

3.1. [IpenMeT u 3aa4ul MOJNEKYAPHO-KHHETHYeCKoH Teopun (MKT).
JKcheprMeHTaNbHbe NoKazaTenbcTBa MKT. AGconioTHas TeMIepaTypa Kak
Mepa CpefHeld KUHETHUUYECKOU SHEDPrud TeIJIOBOTO [OBUXKEHHUS YaCTHUL]
BelecTBa. Mogens uoeanbHOro rasa. CesI3b MeXIy OaBlleHUEeM U CpefHel
KUHETUYECKOU 3Hepruel IOCTYNaTelbHOr0 TENJI0BOr0 OBUXKEHUS MOJIEKyT
WOeansHOro rasa.

[\]

3.2. YpaBHeHUe MeHpeneesa-Knaneliposa. ['a30Brle 3aKOHH. BHYTpeHHSS
9HEepTHUS WOeanbHOTO ra3a. TepMoJrHaMHKa.

PafoTa npu u3MeHeHHH 00beMa HAEaNbHOTO Ta3a. 3aKOHHK TepMOIHHAMUKH.
OcHOBH TepMoguHaMuKH. PafoTa u Temnomepemava KakK CIOCOOR M3MeHEHHUS
BHYTpeHHEH SHepruu. YpaBHeHHe TelnoBoro HanaHca. [lepBoe u BTOpoOe
Havana TepMoouHaMuKH. AmuabGaTHEE mpoilecc. KIII TemnoBoro qBUTATENs.
Hukn KapHo.

3.3. ArperaTHble COCTOsIHUS BelllecTBa. $a30Bhe NMepexXOnrl. BraXXHOCTh
BO3MyXa.

[TpeoOpazoBaHue 9HePrud B (pa30BHX Hepexomax. CTpoeHHe ra3o00pas3HHX,
KUIOKUX U TBepAwX Ten. CBoMCTBA XHUOKOoCTel. UcmapeHre U KOHOeHCAIH.
Kunenwve. HachlleHHEe ¥ HeHaCHIIeHHHEe Naph. AGcCoNnioTHas
OTHOCHUTENbHasA BIaXKHOCTh Bo3ayxa. [IcMXpoMeTp, TUTPOMETP. TOYKa POCHL.
Mopens CTpOeHHS TBEPABIX Tell. MexaHMYeCKHe CBOUCTBA TBEPARIX TEI.

[\]

B TOoM 4HCIe, MpAKTHYECKHUX 3aHATHH U 1a00paTOPHLIX padoT

[TpakTHUeckoe 3aHAaTHEe 4. PellleHue 3aayd 0 MOJIEKYTIIPHON GHU3UKe.

HpaKTI/I‘-IeCKOG 3aHATHE b. PellleHne 3amayq o TeEPMOOUHaMHUKe.

CamocTosaTenbHasA pa60'ra 06yqammnxca

H3yueHne ¥ KOHCIIEKTHPOBaHUE TeMH «A0CONIOTHAS TeMIepaTypa Kak Mepa
CpelnHel KNHETHYECKOH SHePTHH TeMJIOBOT0 MBUKEHUS YaCTHII BEIeCTBaY.

1586844261
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I/I3yquHe 1 KOHCIIHEKTHDOBaHHE TEMBI «HackhIleHHEe U HeHaCHIeHHEe
TIapHIL. AOGCOTIOTHAS U OTHOCHTENbHAS BIaXHOCTD BO3OyXa».

Pazgen 4.

JMeKTpoauHAMHKA

14

4.1. TlpegmeT U 3afa4y 371€KTPOOUHAMUKY.
JnekTpHYecKoe B3amMoelcTBue. 3akKoH KynoHa. 3akKOH coXpaHeHHUS
37eKTPAYECKOTO 3apsfa.

4.2. DneKTprAYeCcKoe IIONe, ero CUOBagd XapakKTepucTuka. [IpuHDuID
CYIIePIIO3ULNY IoTIel.

Pa6ota cun snektpocraTudeckoro nons. [loTernuan. Pa3HOCTh IOTEHIMATIOB.
CBs3p MeXOy HANPSAXEHHOCTHIO ¥ PA3HOCTHIO INIOTEHIHANOB
31eKTPOCTATHUECKOTO IIOTNd.

4.3. TIpoBOOHUKY ¥ OU3JIEKTPUKY B 371€KTPUUeCKOM one. KoHoeHCcaTopH, UX
BHU[IHI, CIIOCOOH COEIMHEHMSI.

[Tonsipuszanuss AUSTeKTPUKOB. JHEPTrUs 3apsAXeHHOI0 KOHOeHcaTopa.
OHeprusi 37IeKTPUYeCKOoro MoJs.

4.4, TIoCTOSHHBIM 3NeKTPUYECKAM TOK. 3aKOHEI IIOCTOSTHHOTO TOKa.

YcnoBua u melCTBUS 3MEKTPUYECKOro TokKa. CHNla TOKa M IIJIOTHOCTH TOKa.
Jakor Oma [ngd ydyacTKa [elH. JNeKTPHYeCKoe COINPOTHUBIEHHE.
CBepXIpoBOAUMOCTD. JNIEKTPOABUXKYIAasA CHJla MCTOYHKWKA TOKa. 3aKoH OMa
07 TONHOM Henu. Bugbl coeguWHEHWS MNPOBOOHHUKOB. 3aK0H [[XKOyns -
Jlenna. PaboTa ¥ MOIIHOCTD 37EKTPHUECKOTO TOKA. JNEKTPHUECKHH TOK B
pa3nuuHBX cpefax. [Ina3ma. IneKTponu3. OCHOBHEE HOCUTENH TOKa B
pa3nuuHHX cpemaXx. CoOCTBeHHAS IPOBOOUMOCTh IOJIYIPOBOTHHKOB.
[TonynpoOBONHUKOBEIE TPHUOOPHL.

4.5. MarautHoe noje. BekTop MHAYKIWM MarHuTHOTro nojsd. [Ipuanun
CYNepNO3UIUY MarHUTHEIX IIOJIEN.

MarsuTHOe I0Jie IPOBOSHUKA C TOKOM. [lelCTBMEe MarHUTHOrO IION Ha
IPSAMONUHEUHEY IPOBOJHUK C TOKOM. 3aKoH Ammepa. BiaumopelicTBue
ToK0B. PafoTa 1o mepeMerneHuo TPOBONHUKA C TOKOM B MAarHUTHOM TIOJIE.

[\

4.6. JlelicTBHE MarHATHOTO MO Ha ABUKYIMUICA 3apsn. Cuna JlopeHia.
YcropuTenu 3apsKeHHBIX YacThll. Macc-cekTporpad.

4.7. fBneHue 37eKTPOMarHUTHOUM WHOYKIUU. 3aKOH 3J1€KTPOMarHUTHOU
VHOYKIVW.

[ToTok BekTOpa MarHuTHOU MHAYKNuU. IIC MHAYKIUY B OBUXYIIUXCS
nposopHuKax. [IpaBuno Jlenua. fABnenue caMoOMHOYKUAK. NHOYKTUBHOCTE.
MarHuTHEe CBOKCTBA BellleCTBa. JHePrus MarHUTHOTO IO,

[\

I/IHI[PIBPII[yaHLHOG MMPOEKTHPOBAHHE

6

Hroro:

60

HpOMe}KYTO'-IHaﬂ aTTeCTAITHA

HaumeHOBaHUe
pa3nenoB U TeM

ConepxaHue yueOHOTO MaTepuana ¥ (OpMH OpraHW3alUHU AeSITEeNbHOCTH
00yJaIoNMXCs

Ob0beMm
B dacax

Cemectp 2

Pazgen 5.

|K011e6a1mﬂ H BOJIHBI

30
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5.1 Mexanmnueckue Konebanus. YIPyrue BOIHEL.

KonefartensHoe mBuxkeHue. [apMoHHYecKHe Konefauus. CBobomHEIE U
BHIHYXIEHHBIE MeXaHWUecKue KojebaHus. [IpeBpallleHWe SHEPTUH NIPH
Kone0aTeNnbHOM [ABUKEHWM. [lomepedHEHe W NPOAOJbHEE BOJIHEL.
XapakTepUCTUKY BONHEL. CBOICTBA MeXaHWUECKHUX BOJIH. 3BYKOBHIE BOJIHEL.
YnbTpa3ByK U ero nprMeHeHHe,

N

5.2. JnMeKTpoMaruuTHHEe Konebanusi. Kone0aTeNnbHHIE KOHTYD.

CroOonHEE ¥ BEIHYXKISHHEIE 9JI6KTPOMaruHuTHie KoneOanus. [IpeBpalleHne
SHepru¥ B Kone0aTeNnbHOM KOHTYype. 3aTyxalollue 3MeKTPOMarHHTHEE
KoneOaHus. ['eHepaTOp HE3aTyXalOIMUX 3JeKTPOMATHUTHHX KoleGaHHH.
[TepeMeHHHH TOK. AKTHBHOE, eMKOCTHOE W MHOYKTHBHOE COIPOTHBIEHHUS
mepeMeHHOT0O ToKa. PafoTa W MOIIHOCTH TOKa. [@HepaTOpPH TOKa.
TparnchopmaTops. IlonydyeHme, mNepegada ¥ pacupefefeHHue
3NEeKTPOIHEPTHH.

5.3. BuxpeBoe 37eKTpuYecKoe Mone. INEeKTPOMaArHUTHHE BONHEH, WX
CBOWCTBa.

DNeXTpOMarHUTHOE TOJie KakK 0cCoOwi# BuA MaTepuu. OTKPHTHH
KonebGaTenbHEE KOHTYp. M306peTenune paguo A. C. [TomoBeIM. [Hama30HBI
371eKTPOMArHUTHEIX U3IyYeHUN U WX IpaKTU4eCKoe NpuMeHeHue. [IpUHIKTIEL
PaguOCBsI3U U TeIeBUACHUS.

B TOM 4HCIe, MPAaKTHYECKHX 3aHATHH H 1a00paTOPHLIX padoT

HpaKTI/I‘-IeCKOG 3aHATHE 6. PellleHWe 3aad Ha omnmpepesieHue MapaMeTpOB
TapMOHHYECKHX KoJne0aHul MeXaHHUeCKOH CHCTEMEI.

HpaKTI/I‘-IeCKOG 3aHATHe 7. PellleHWe 3aad Ha onpenereHue XapaKTePUCTHK
BOJIHOBOT'O IIpo1ecca.

HpaKTI/I‘{eCKOB 3aHATHE 8. PellleHWe 3afay Ha HCCIEe[OBaHWE BIHUSHUSI
KOHACHCATOPa U KaTYIIKNA HHOYKTHUBHOCTH B IIEIIH IIEPEMEHHOT 0O TOKa.

JTaGopaTropHas padoTa 1. PacueT IOrpelHoCTeld pe3yabTaTOB H3MepeHHs.

[N}

JlaGopaTopHas pabora 2. OnpefeneHHe YCKOPEHHUS CHIIE TAXKECTH C
TTOMOIITBI0 MaTeMaTHIECKOT0 MasiTHHUKA.

[N}

JTabopaTtopHas pabora 3. MccrnegopaHHe 3aTYXaIOMHUX 31€KTPOMarHUTHRIX
KoneGaHuH.

JlaGopaTopHas paboTra 4. OmnpegeneHHe YOENbHOTO CONPOTHBIEHHUS
TTPOBOIHUKA.

N

JTabGopaTopHas pabora 5. OmnpemeneHwe COIPOTHBIEHHS MeTONOM
aMIepMeTpa-BOJIbTMETpA.

JlabGopaTopHas paboTa 6. HM3yueHHe TeMImepaTypHOH 3aBHCHMOCTH
COIIPOTHUBJIEHUS METAJJIOB.

JTaGoparopHas padota 7. OnpeneneHre HHOYKTHBHOCTH KATYINKH.

CamocTosaTenpbHasA pa60'ra 06yqammnxca

I/I3yquHe 1 KOHCIIEKTHDPOBaHUE TEMEI <<3By'KOBI:Ie BOJIHHI. yanpaBBy'K nero
IIpEMEHEHUe».

H3y4yeHHWe W KOHCIEKTHpoOBaHWe TeMHl «[lepeMeHHBIH TOK. AKTHBHOE.
EMKOCTHOe ¥ MHAYKTUBHOE COIPOTUBIEHHUS TIEPEMEHHOT O TOKa».

[N}

Pa3gen 6.

OnrTuka

16
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6.1 l'eomeTpuuecKas ONTHKA. JIMH3EL

[IpsmonuHeliHOe pacnpocTpaHeHNe CBeTa B OJHOPOIOHON cpeme. CKOpPOCTh
pacnpocTpaHeHHs CBeTa. 3aKOHH OTpakeHHUs U IIpelloMJIeHHs cBeTa. [lonHoe
BHYTDeHHee OTpaxkeHHe. [la3 KakK onNTHYecKas cucTeMa. ONTHUYeCKHe
mpuOOPEL

6.2. BonHoBEIe CBOKCTBa CBeTa. [IpUHINI OTHOCUTENIBHOCTY JUHINTeHHA.

HnaTepdepernus ceta. KorepeHTHOCT. Mcnons3oBanne nHTEpGEPEHIINN B2
Hayke U TexHUKe. [udpaknusa cseTa. [JuPppaknruoHHAd pelleTKa.
[Monsapusanua ceera. [longapoupsl. Hucnepcusa cBeTa. UHBapuaHTHOCTH
MOJYTII CKOPOCTH CBeTa B BaKyyMe. [IpOoCTpaHCTBO K BpeMs B CIIeIMalbHON
TEOPHH OTHOCHTENHHOCTH.
B ToM uMcNe, MpaKTHYECKHX 3aHSATHH H TaGopaTopHbIX padoT 10
[pakTuyeckoe 3austue 9. Pemenue 3amay Ha NOCTpoeHUE M306pakKeHUS B|2
TOHKOH NUH3e.
[TpakTtuueckoe 3ausatue 10. Pelienve 3ama4 Ha BONHOBYIO OLITUKY. 2
[TpakTrueckoe 3aHaTHE 11. Pemienue 3agad Ha sneMeHTH CTO. 2
Jla6GopaToprast pafoTa 8. Onpenenenue moKasaTens TPeNOMIEHUS CTeKNa|2
HHTEP(EPEHIINOHHEIM METOIOM.
JlaGopaToprast pa6ota 9. OmpepneneHue mapaMeTpoB OUPPAKIHOHHON|2
PelIeTKH.
CaMocTosTeTbHAsA padoTa 00yIaIOIIUXCS 2
H3yueHNe U KOHCIEKTHUPOBaHUE TeMH «McIonb3oBaHNe HHTeP(EPEHINN B
HayKe U TeXHUKe».

Pazpen 7. KBanToBasa ¢pu3uka, ®u3uKa aToMa H aTOMHOTO s1ipa 28
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7.1. IlpepMeT U 3amauu KBaHTOBOHN (pu3uku. KBaHToBasg rumoresa [InaHKa.
Buenmuit hoToaneKTpraecKuil 3G GheKT. 2
TennoBoe u3nydeHue. PacmpeneneHrue 3HEPTUM B CIeKTpe abCONMIOTHO
gepHoro Tena. OnbITH A. I'. CToneToBa, 3aKOHH BHeltHero ¢hoToaddekTa.
YpaBHeHUHe A. JiHmTelHa A1 BHemmHero ¢goTtosddekta. BHyTpeHHNH
dotospdexT. TUIE HOTOITIEMEHTOB.

7.2. ®oToH. KOpHnyCcKynspHO-BOTHOBOU AyanusM. Mopenu CcTpoeHus aToMma.|2
KmanToBrle noctynaTh bopa.

OnwiTel II. H. JleGenera u C. . BaBunora. I'umoteza JI. e Bpoiinsg o
BOJIHOBEIX CBOMCTBaX MHKpodacTHull . Nudpakuus 371eKTPOHOB. [laBneHNe
cBeta. CooTHOIIeHWEe HeompeneneHHocTel [elizenbepra. OGBICHeHUE
JMHENYaTOr0 CIeKTPa aToMa BOIOPOa Ha OCHOBE KBAHTOBHIX IIOCTYNAaTOB H.
Bopa. CioHTaHHOE U BRHHYXKISHHOE H3Ty4eHNe 2Heprun. Jlasepsl.

7.3. CocTaB U CTPOeHHE aTOMHOTO fAfpa. M30TomEH. 2
Anepubie cunel. [JedeKT MacCH U SHEPTHS CBSI3M SAOpa.

7.4. EcTecTBeHHas pagi0aKTHBHOCTh. 3aKOH Pagu0aKTHBHOTO paclaja. 2
SfAnepHBIe peakilu, peakluy AeNeHUs U CUHTE3a.

7.5. Cnoco6rl HAONIOMeHUsT ¥ PETUCTPAIUYN 3apsKeHHBX JacTull. llemHas
peakIys efleHus samuep.

AnepHas sHepreTuKa. TepMosmepHEN cuHTe3. [lonydeHrne pafl0aKTUBHEX
H30TOIOB U WX NpUMeHeHNHe, BHONOTHYECKOe NelCTBHE PafMOaKTHUBHEIX
HU3Ny4eHUH. DeMeHTapHEe YacTUIE. YCKOPUTENH 37eMeHTapHHX YacTHIl.
dyHnamMeHTaNIbHBIEe B3aUMOOENCTBUS U CUIIEL. KBapku.

[N}

B ToM uMcNe, MPpaKTHYECKHX 3aHSATHH H TaGopaTopHbIX padoT 14

[IpakTnueckoe 3aHATHE 12. PellleHue 3afad Ha paclpefelieHHe HEPTHUH B|2
CIIEKTpe U3NydeHHs abCOIOTHO YePHOTO Tena.

[IpakTudeckoe 3aHATHEe 13. PellleHrWe 3afad Ha BOJIHOBHIE CBOWCTBAa|2

MUKPOYACTHII.

[TpakTuueckoe 3ausiTie 14. PellleHVe 3a7a4 Ha COCTaB U CTPOEHUE aTOMHOI0|2
spapa.

[Tpaktuueckoe 3auaThe 15. PeleHue 3amad Ha CIIeKTPHL M3Ny4YeHHUS aToMa|2
BOZOpOIA.

[TpakTuueckoe 3aHsATUe 16. Pelmenue 3amay Ha omnpefeneHue |2

XapaKTePUCTHK HOHU3UPYIOIIHX H3TYUESHHH.
JlaGopaTopHasa pabGora 10. OnpegeneHrue padOTH BHIXOHA SJEKTPOHA H3|2

BeIlleCTBa

JTaGoparopHas padora 11. [IpoBepKa 3aKOHOB BHeIIHeTo GoToadhdeKTa. 2
CaMocTosTe TbHAsA padoTa 00yIaIONIUXCS 1
H3ydyeHHe ¥ KOHCIEeKTHpPOBaHHe TeMhl «CIOHTaHHOe W BHIHYXKIEeHHOe|2

HU3NTy4YeHHe SHEPIrum».

HN3yuyeHnne ¥ KOHCHEKTHPOBaHWe TeMH «ffepHas B3HepreTuka.|2
TepMosimepHBI CHHTE3».

Pazpen 8. Crtpoenue Bcenennou

8.1 TIpuMEeHNMOCTE 3aKOHOB GU3UKH 7151 0OBSCHEHUS IPUPOIE KOCMUIECKUX|2
00bekToB. CoTHeUHAS CHCTeMa. 3BE3[Ibl U UCTOYHUKY UX SHEPTUH

8.2. TanakTuKa. [IpocTpaHCTBeHHO-BpeMeHHHEe MacInTabsl HabmiomaeMoii|2

BcenenHoil. TeMHasl MaTepys X TeMHas SHEPTHs.

IIpoMexyTOoYHasi arTecTanus 24

O6ob1eHne U CUCTEMaTH3allls MaTepuana 18

JK3aMeH 6
HNuapuBuayanbHOE IPOEKTHPOBaHHE 6
Hroro: 108
Bcero 3a ron 168

IMMPUMEPHBIE TEMbI HTHOIWUBHUIYAJIIBHBIX ITPOEKTOB

1. CBs3b 3aKOHOB COXpaHeHHnsa UMIYIIbCa U 3HEPTHH CO CBOMCTBaMH IIPOCTPaHCTBEHHO-BDEMEHHOT O
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KOHTUHUYMa.

2. ['paBMTaLMOHHOE Mofe, ero XapaKTepuUCTUKY - HANPSHXKEHHOCTb Y NOTEeHLMan.

3. MoTeHuMabHbIE N BUXPEBbIE NOSIS.

4. MMepcnekTrBbI MPaKTUYECKOro UCMOMb30BaHNA CBEPXMPOBOAMMOCTU ANA Nepefayn 31eKTPOIHEPTUN.

5. DHeprocbeperatoLine UCTOYHUKN CBETA HA OCHOBE KOHTAaKTa MOJyNPOBOAHUKOB C PasHbIM TUMNOM
NPOBOAMMOCTH.

6. CoBpeMeHHbIE YCKOPUTENU 3/1eMeHTapHbIX YacTuL,

7. OT «HefenMMbIX» aTOMOB 10 KBAPKOBOr0 COCTaBa 3/1eMeHTapHbIX YacTul,

8. ViccnepoBaHme CBOWCTB MNna3Mbl KaK YETBEPTOr0 COCTOSIHMS BELLECTBA.

9. NazepHble TEXHOIOMMM Ha CyX6e HayKu, MeAUUMHbI U TEXHUKN.

10. ¥ nbTpa3syKoBas AMarHOCTUKA B MeAWLMHE N TEXHUKE.

3 MaTepurasibHO-TEXHUYECKOE U y4e6GHO-MEeTOANYECKOE 06ecnedeHne AUCLMNANHBI (MOAY/IS)

3.1 CneuymarnbHble MOMELLEHUA 419 peanunsaynm nporpamMmmbl

YuebHblii KabuHeT, nabopaTopus ¢ NabopaHTCKON KOMHATON, yAOBMeTBOpAOLLIME TpeboBaHUAM
CaHUTapHO-3NUAEeMUONOrnyeckmx npasun n Hopmatueos (CanlMuH 2.4.2 Ne 178-02) 1 oCcHalleHHble TUMOBbIM
060pyaoBaHUEM, MO3BOMSIOWMM [LOCTVKEHME 06ydyaroLmMMmcs yctaHoBneHHbIXx ®FOC COO TpeboBaHWUiA K
npeAMETHbIM, MeTanpeAMeTHbIM U IMYHOCTHBIM Pe3y/ibTaTaM OCBOEHMS NPOrpamMbl y4ebHON AUCUMNAVHBI.

B Tom yucne, B cocTaB y4ebHO-METOAMYECKOIO U MaTePUaIbHO-TEXHUYECKOTo obecneveHns KabuHeTa
BXOJAT:

- [0CKa;

- MOCafoYHble MecTa Nno KOANYECTBY 0OYUatOLLMXCS;

- paboyee MeCTO MpernojasaTens;

- MHOrO(YHKUMOHaNbHbIA KOMMIEKC Npenojasatens;

- HarnggHble nocooms;

- MH(OPMaLMOHHO-KOMMYHUKATUBHbIE CPeacTBa.

3.2 NHdhopmaumnoHHoe obecneyeHne peannsalnn nporpaMmmel

3.2.1 OcHoBHasa nuTepaTypa

1. Amutpuesa, B. &. dusnka gna npodeccnini n cneumnanbHOCTEN TEXHUYECKOTO Npodus : y4ebHUK A
ob6pa3oBaTenbHbIX yupexaeHunii CMO Ha 6a3e OCHOBHOrO 06LLero 06pa3oBaHUA C NOMYYEHNEM CPeHEro o6LLero
obpasoBaHus / B. d. AmuTpuresa ; B. ®. Amutpuresa. - 2-e nsg., ctep. - Mocksa : Akagemusi, 2017. - 448 c. c. -
(MpodpeccmoHanbHoe o6pasoBaHue). - URL: http://academia-moscow.ru/reader/?id=213496#copy (pata
o6pauieHnsi: 08.05.2021). - TeKCT : 3MEKTPOHHBIA.

2. ®upcos, A B. ®usnka gna npodeccuii U cneunaibHOCTel TEXHUYECKOr0 U eCTeCTBEHHO-HAY4YHOr0
npocunein : yuebHuK ans obpasosatesibHbIX yupexaeHuin CMO Ha 6a3e OCHOBHOro obuiero obpasoBaHus ¢
nony4yeHnem cpefHero obuiero obpasosaHus / A B. dupcos ; A B. dupcos ; nog pegakumeit T. U. TpodmmoBoii. -
MockBa : Akagemua, 2017. - 352 c. c. - (MpodeccuoHanbHoe obpasosaHue). - URL:
http://academia-moscow.ru/reader/?id=227482#copy (nata obpaweHus: 08.05.2021). - TeKCT : 3NEKTPOHHBbIA.

3.2.2 [lononHnTenbLHaa nuTepartypa

1. Tpogmmosa, T. L. dursuka gna npodeccuii 1 cneunanbHOCTel TEXHUYECKOro 1 eCTECTBEHHO-HAYYHOMO
npotunein. CO0PHMK 3aday : y4ebHOe mocobue ana obpasoBaTenibHbIX yupexaeHuii CMO Ha 6a3e OCHOBHOrO
o6Lero o6pa3oBaHns C NONyYeHMeM cpefHero obuero obpasosaHusa / T. . Tpothumosa, A B. ®upcos ; T. U
Tpogumosa, A B. dupcos. - Mocksa : Akagemus, 2017. - 288 c. c. - (IpotheccroHansHoe obpasoBaHue :
Ob6ueobpasoBatenibHble aucumnauHbl). - URL: http://academia-moscow.ru/reader/?id=292230. - TekcT
HEMOCPEeLCTBEHHbIV + 3M1EeKTPOHHBINA.

2. AmnTpuneBa, B. &. dusnka gna npogeccuii 1 cneumnanbHOCTel TeXHNYeckoro npoduns. CO0pHMK 3agadq
: yuebHoe nocobue s 06pa3oBaTe/bHbIX YUPEXAEHWIA, peannsyolmx nporpaMmmbl 06LLero 06pasoBaHus no
NMPOECCMAM HAYaNbHOTO MPOJeCcCHOoHaNIbLHOro 06pa30BaHNS U CMeLNanbHOCTAM CPefHEro NpoqeccroHabHoro
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06pa3oBaHus TexHuyeckoro npouns / B. ®. OmuTtpuesa ; B. ®. Amutpuesa. - 7-e usf., crep. - Mocksa :
Axkapemuns, 2017. - 256 ¢ ¢ - (MpoeccnoHanbHoe o6GpasosBaHue). - URL:
http://academia-moscow.ri]/reader/?id=257669#copy (nata obpaweHns: 08.05.2021). - TeKCT : 3MEKTPOHHBIA.

3.2.3 MeToanyeckas nutepatypa

1. dusnka. KonebaHua. OnTmka : MeToAMYeCKMe yKa3aHWUs K nabopaTopHbiM paboTam Ans CTYAEHTOB
nepBoro Kypca cneuuanbHocTeir CMO 11.02.16 "MOHTaX, TEXHUYECKOE 0OC/TY)XKMBaHUE N PEMOHT 3M1EKTPOHHBIX
npnbopoB 1 ycTpoiAcTB" 23.02.07 "TexHWYeCKoe 06CNYXMBaHME U PEMOHT ABurarteneli, CUCTeM W arperaros
asTomobuneii” 09.02.07 "WH(popMaLMoHHbIE CUCTEMbl W mporpamMmupoBaHme” 18.02.12 "TexHonorus
aHANMNTUYECKOr0 KOHTPOASA XMMWYECKUX COeAunHeHui" / MUHUCTEPCTBO HAyKW W BbiCLIEro 06pa3oBaHus
Poccwuiickoin ®efepaunmn, Kys3bacCkuii rocyaapCTBEHHbIA TEXHUYECKUA yHUBepcuTeT um. T. &. Mopbayesa,
Kadhespa Teopmmn 1 MeTOAMKM MPOdeccnoHanbHOro obpasosanms ; coctasuTens T. B. JlaBpawmnHa. - Kemeposo :
Kysl'TY, 2019. - 33 c. - URL: http://library.ki]zsti].ri]/meto.php?n=9526. - TekCT : HEMOCPEACTBEHHbIN +
3NEKTPOHHBIIA.

2. ®u3mMKa : METOAMYECKME YKA3aHUA K NPaKTUYECKUM 3aHATMAM 1-5 n camocToATenbHOW paboTe ans
CTygeHTOB 1 Kypca cneypanbHocTein CIMO TeXHONOrMYeckoro npoduns o4Hoi hopmel 06yyeHnst / MUHMCTEPCTBO
HayKu W Bbicero obpasoBaHusi Poccuiickoin degepauymmn, Ky3b6acCKuil rocyfapCTBEHHbIA TEXHWYECKMIA
yHusepcuteT um. T. ®. [opbayeBa, Kadegpa Teopuu M METOAMKM NPOQPECCUOHaNbLHOro 06pa3oBaHus ;
coctaBuTen, T. B. JlaBpawwuHa. - Kemeposo : Ky3lTY, 2019. - 37 c. - URL:
http:/library.ki]zsti].ri]J/meto.php?n=5288 (nata obpaiieHns: 08.05.2021). - TeKCT : 3NEKTPOHHBbIA.

3. dusmka : METOAMYECKME YKA3aHMA K NPaKTUYECKMM 3aHATUAM W CaMOCTOATeNbHOW paboTe ans
CTyfeHToB 1 Kypca (2 cemecTp) cneyuanbHocTeit CMO TeEXHOMAOMMYECKOro Nponasa 04Hol Gopmbl 06ydeHus /
MuHMCTEPCTBO HayKu U Bbiclero obpasosaHus Poccuiickoli ®efepaumn, Kysbacckuid rocygapCTBeHHbIi
TeXHUYecKuii yHusepcuteT um. T. &. [opbaueBa, Kaegpa Teopuu um MeTOAMKM MPOPECCUOHANBHOTO
o6bpaszoBaHua ; coctaButens A A ManbwuH. - Kemeposo : Ky3['TY, 2019. - 64 c¢. - URL:
http:/library.ki]zsti].ri]J/meto.php?n=5357 (nata obpatieHns: 08.05.2021). - TeKCT : 3NEKTPOHHBbIA.

4. dun3nka : MeToaMYeCKMe yKazaHua K nabopatopHbiM paboTam ans cTyfeHToB 1 Kypca cneuuanbHocTel
CINO TexHOMOrn4Yeckoro Npomasa 04YHoOl (opmbl 06ydeHNUs / MUHMCTEPCTBO HAayKM W BbICLLEro o6pa3oBaHus
Poccuiickoin ®efepaunmn, Ky3bacCkuii rocyfapCTBEHHbIA TEXHUYECKUA yHUBepcuTeT um. T. &. MopbayeBsa,
Kategpa Teopun 1 MeTOAMKM npoeccrmoHansHOro obpasosaHus ; coctaButenu: T. B. JlaBpsawnHa, A A
ManblimnH. - Kemeposo : Kysl'TY, 2019. - 73 c. - URL: http://library.kuzstu.ru/meto.php?n=5798 (narta
o6paieHnst: 08.05.2021). - TeKCT : 3NEKTPOHHBIIA.

3.2.4 VIHTepHET pecypcbl

1. EgnHas konnekuua Lindposbix 06pa3oBaTe/ibHbIX PECYpPCOB [SMeKTPOHHBbIA pecypc]. - Pexxum goctyna:
http://school-collection.edu.ru/, cBO6OAHBINA. - 3arn. ¢ 3KpaHa.

2. EgnHoe OKHO focTyna K MH(OpMaLMOoHHbIM pecypcam [SneKTPoHHbIA pecypc]. - Pexum goctyna:
http://window.edu.ru/, cBOGOAHbINA. - 3arn. ¢ aKpaHa.

3. defepasibHblii LEHTP MHOPMALMOHHO-06pa30BaTe/lbHbIX PECYPCOB [DNEKTPOHHbIN pecypc]. - Pexum
poctyna: http://fcior.edu.ru/, cBO60OAHBINA. - 3ar/. ¢ aKpaHa.

4. ®u3nka [ONeKTPOHHLIN pecypc] : Hay4YHO-MeTOAMYecKuid XypHan / 3patensckuii gom «lepsoe
CeHTA6Ps». - Pexxum goctyna: https:/fiz.1september.ru/, cBo60AHbINA. - 3arn. ¢ aKpaHa

4. OpraHu3aunsi CaMoCcTOATeNIbHOM PaboTbl 06yUatoLLUXCS

CamocToATenbHas paboTa 06yvaloWMXCsa OCyLLecTBseTcA B 06bemMe, YCTaHOBMIEHHOM B pasgene 2
HacToALel MporpaMMbl SUCLUNANHBI (MOAYNSA).

[na camocTonaTeNbHOR paboThl 06yyatoLmMXCA NPeayCMOTPeHb! CrneLnaibHble NOMELLEHNS, OCHALLEHHbIe
KOMMbIOTEPHON TEXHUKOA C BO3MOXHOCTbIO MOAKMIOYEHNSA K MH(POPMALMOHHO-TENEKOMMYHUKaLNOHHON CeTu
"NHTepHeT" ¢ 06ecneyeHreM AOCTYMa B 3NEKTPOHHYIO MH(OPMaLMOHHO-06pa3oBaTe/ibHy0 cpesy KyslTY.

5. ®OH[ OLEHOUYHbIX CPEACTB A/151 MPOBEAEHNS TEKYLLETO KOHTPO/IS, NPOMEXYTOUHO
aTTecTauuy 06yyarLmMxcs no gUCLMNINHE
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5.1 ITacmopt ¢oHIA ONMEHOYHBIX CPEACTB

HawumeHoBaH He|Cogep:kanue (TeMbI) pa3feia Kopm Pe3yibTarel, HeoOXxoguMble NI GopMmupoBaHusa|PopMa TeKYIIEro|
Nepazmenos KOMIETEeHIHH [COOTBETCTBYIOMIEH KOMIe TeHIIHH KOHTpPpOISA

OHCIHIJIAHBI pPe3yIbTaros,
HeOOXOIMMBIX [JIs
GbOpPMHDOBAaHH |
COOTBETCTBYHIIeH
KOMNeTeHInA

Pazpen 1. Pu3uka u|l.10u3ura - QyHgaMeHTanbHad Hayka o mpupope./OK 01, JIMYHOCTHEIE: YCTHBII omipoc.

MeTOogBl Hay4YHOro(ECTecTBeHHO-Hay4HEIE MeToln mo3HaHHS, ero|OK 03, CcOpPMHPOBAHHOCTE MEPOBO33PEHM, COOTBETCTBYIOMIErO

NO3HAHKSL BO3MOXKHOCTH H TpaHHOH nOpuMeEnMocTH.OK 04, COBpPEMEHHOMY YPOBHIO PA3BUTHS HayKH H 00IeCTBEHHOH,

JKCIepHMEHT H TEOPHSA B IpOLEecce HO3HAHHA
npuponel. MopmenupoBaHue QHU3NUYECKHAX ABNIEHHH U
poreccoB. Posb SKCIIepHMeHTa U TEOPHH B IPOILIECCE
D03HAHAS OpHpofe. OdH3ndecKasds BeNHIHHA.
TlorpemHoCTH H3MepeHHH (QHU3MIECKHX BENHUHH.
dr3ndyecKHe 3aKOHB. [paHMIB NPHEMEHHMOCTH
(u3rUecKUX 3aK0HOB. [ToHATHE 0 PHU3UUECKON KapTHHE
MHpa. 3HaueHHe QU3UKH IPH OCBOEHHH mpodeccuit
CIIO

OK 06

[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pasNAYHBX POpM 0OIMIECTBEHHOI0 CO3HAHHUS, OCO3HAHHE
CBOEr0 MecTa B IIOIMKY/IETYPHOM MEpE;

0CO3HAHHEIE BEIGOp Oynymel mpodeccHr 1 BO3MOKHOCTEH
peanm3alii COGCTBEHHBIX KH3HEHHHX MIAHOB;
OTHOIIEHHe K MpodecCHOHANbHOH NEATEeNbHOCTH Kak|
BO3MOXKHOCTH Y9YacTHA B pEMEHHHM JIHYHEHX,
0GIeCcTBEHHBIX, [OCYLAPCTBEHHBIX, 0OIMeHANOHaNbHELX|
pobnem;

HaBEIKH COTPYNHHYECTBA CO CBEPCTHHKAMH, IETHMH
MIafIero BO3pacTa, B3POCHBEIMH B 00pa30BaTeNBHOMH,
00MEecTBEeHHO [0JIe3HOH, y4eGHO-HCCIeN0BaTenbCKOH,
POEKTHOH M [PYrdX BHAAX MEATEeNbHOCTH;
TOJIEpAHTHOE CO3HAHWE U MOBE[EHHE B MONHKYIBTYPHOM
MHpe, TOTOBHOCTE M CIIOCOBHOCT BECTH [JHATIOr C [PYTHMA
MFOMBMHE, [OCTHATATh B HEM B3aMMOIIOHMMAHMS, HAXOTHTh
o6mre Lend I COTPYTHHYATH [N HX TOCTHKEHHS,
CII0COGHOCTE MPOTHBOCTOATh HIAEONOIHE KCTPEMH3MA,
HalHOHANH3Ma, KCEeHOGOoOHH, OHCKPHMHHALHE IO
COIHANBHBIM, PEJHTHO3HEIM, PACOBBIM, HAIMOHANBHEIM
Npu3HaKaM H [PYTHM HEraTHBHHIM COLHANbHEIM
SABJICHHSM.

MerTampenMeTHbIE:

BlafeHHe HABEIKAMH [I03HaBaTeNbHOH, ydeGHO-
HCCNeNoBAaTENbCKOH H INPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMH pa3pelleHHs HOpoGrneM; cmocofHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY MOHCKY MeTO[OB|
pelIeHns MPaKTHIeCKUX 3a/jad, IPAMEHEHHIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

YMeHHe CaMOCTOATENBHO OIPeNeNaTh eNn AeATeNbHOCTH
1 COCTaBNATh IIAHEL [eATelbHOCTH; CAMOCTOSATENBHO
OCYINECTBNATh, KOHTPONHPOBaTh M KOPPEKTHPOBAThH
IesTeNbHOCTh; MCIONB30BATh BCE BO3MOIKHEIE PECYDCHI
71 DOCTHAKEHHS MOCTAaBIeHHBIX Lelell W peann3alnn
[JIaHOB [EATENBHOCTH; BEIGHPATH YCIEIIHbE CTPATETHH B|
Pa3NHAIHBIX CHTYALAX;

yMeHHe IpOIyKTHBHO OGIIATECS M B3AHMO[EHCTBOBATE B
[IpoLiecce COBMECTHOMH NeATeNbHOCTH, YIMTEIBATE TO3MIHH]
IPYrEX YYaCTHHKOB MeATEeNbHOCTH, 3(GQeKTHBHO
paspemaTe KOHQIHKTEL

TIpenmMeTHEIE:

BlafeHre OCHOBHBIMH METOJAMH HAy9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3MKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o00pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HAPYXKHBATH 3aBHCHMOCTB
Mex[Iy QH3IMYECKHMHE BeIHYHHAMH, OOBACHATH
[ONy9EHHEIE Pe3yNBTATEl H [e71aTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PeNIaTh QH3NIECKHe 3aIadn;
C(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABNEHUE B NPHpPOME W ONA OPHHATHS
[IPAaKTHYECKHAX PellIeHnH B IOBCETHEBHON KIU3HH;
COPMHEPOBAHHOCTE IIPENCTABIEHUA O PONH H MecTe
GHU3MKE B coBpeMeHHOH Hay4YHOH KapTHHE MHDpa;
HOHAMaHHe (H3MIECKOH CYITHOCTH HaGMIOIaeMBX BO
BceneHHOH dBNeHHH; MOHMMaHHE DONH (QHU3IUKH B
GopMHpoBaHHH Kpyroszopa X GYHKIHOHANBHOH
[PAMOTHOCTH 9eNoBeKa [/f PEeIIeHHd MPaKTHIECKHX|
3amay;

cOpPMHpPOBAHHOCTE YMEHHSA HCCIENOBaTbh M|
aHANM3APOBaTh pa3sHO0Opa3HEe QH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, O0BACHATH HPHHIMUIE PaboTH H
XapaKTepHCTAKH NPHGOPOB B YCTPOHCTB, 0GBACHITE CBA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

BllafleHHE OCHOBONOJNArawMHAMA (QH3UIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOM;

BlaleHHe YMEHHSIMHE BBIIBHTaTh THIOTE3Hl HA OCHOBE
3HAHHESA OCHOBOMONATrAKMHAX GH3AIECKHX|
3aKOHOMEPHOCTEH H 3aKOHOB, [POBEPATH HX
SKCIIEPHMEHTaNBHBIME CpPelCcTBaMH, GOPMYNHPYS Lemb
HCCTIeIOBAHMS;

BJaJieHre MeTOIaMH CAaMOCTOATENBHOrO IIAHAPOBAHAS H|
npoBefeHns QH3MIECKIX SKCIEPHMEHTOB, ONMCAHAS H|
aHanu3a MOJNy4YeHHOH H3MepHTeNbHOH HHGOpMAaluH,
ompeneneHns JOCTOBEPHOCTH IT0JyYeHHOI0 pe3ynbTara.
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1.2MaTeMaTHKa B Kypce GH3HKH: CKANdpHEE K
BEKTOPHBIE BETMYMHEL, 371EMEHTHI BEKTOPHO anrefpsl.

OK 02

JIMIHOCTHEIE:

[OTOBHOCTH H CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCTIE
caM006pa30BaHA0, Ha NPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 ycOemHOH OpodecCHOHANbHOX H
0GILIECTBEHHOH [EATENbHOCTH.

MerampenMeTHBIE:

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAIMOHHO-I03HABATENbHO K nesATenbHOCTH,
BllafleHHE HAaBEIKAMH [OJNYyYEeHAS HEeOoOXOZHMOH
nHEGOpPMAaNHE K3 CI0Baped pa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECH B Pa3NMYHBX HCTOUHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALAIO, HONyIaeMyE0 K3 Pa3iIHbIX ACTOYHHKOB.
TIpenmMeTHEIE:

COpPMHIPOBAHHOCTh COBCTBEHHOMH MO3MALUMK 10 OTHOLIECHHAIO
K Gu3ndecKold HHGOpMAlHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

BllafleHHE OCHOBONOJNArawMHAMA (QH3NIECKHMH,
HOHATHAAME, 3aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOM;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 ofmux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHCTBHE Bo BceneHHOH QH3MUIECKHX
33KOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;
chOpMEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
QHANH3EPOBATE U OLEHHBATh OCNENCTBHS GBITOBOH H|
[IPOH3BONCTBEHHOMN IeATENbHOCTH YeI0BeKa, CBA3AHHOI C|
(OU3MIECKIMH POLECCAMH, C HO3HIHUE SKO0NOrHYeCcKOH
6e30MacHOCTH.

TIpoBepouras paboTa

Paznmen 2. MexaHHKa

2.1. IlpegMeT U 3afadd KJIACCHUECKOH MEXaHHKH.
KrHeMaTHYeCKAe XapaKTePHCTHKH MEXaHHYeCKOro
npuxeHnd. Ilepememenne. [lyTe. CKoOpoOCTb.
PaBHOMEpHOe MPAMONMHEAHOE [BHKEHHe. Y CKOpEeHHe.
PaBHONIEpEMEHHOE IPAMOIMHEAHOE BUKEHHE.

2.2. CBoGopHoe nanenune. [ BukeHne Tena, OPOIIEHHOr0
O[T YT7I0M K TOPH30HTY.

2.3. PaBHOMepHOE [BHKeHHe [0 OKPYXHOCTH.
TlocTymaTenbHOe U BpallaTeNbHOE IBAKEHHE TBEPHOro
Tena.

2.4. B3aumopeiicTeue Ten. [IpHHIMN CyNepHO3UINN
cun. MHEepuuanbHasg cucTeMa oTcdera. Cuna. Macca.
3akoHE MexaHHKH HporToHa. CHIEL B MeXaHHKe.
IBuxeHHe HeGECHEIX TeNl H HX HCKYCCTBEHHBIX
coyTHEKOB. SfBneHnd, HabGnopgaeMee B
HeHHepLHaNbHbIX CHCTEMAX OTCYeTa.

2.5. UMmoynec cHnbl. 3aK0H COXpaHEHHS HMIYJbCA.
PeakTHBHOE [IBHIKEHHE.

2.6. Pafora cunel. PaBoTa moTEHUHAANBHBIX CHII.
MomHocTe. JHeprud. KmHeTHdecKas SHeprud.
TMoTeHUHanbHad SHEPrud. 3aK0H COXpPAaHEHHST
MeXaHHYecKOH SHepruu. [IpEMeHEHHe 3aKO0HOB
COXpaHEeHHS.

2.7. PapHOBecHe MaTepHanbHOX TOYKH H TBEPHOrO
Tena. MoMeHT cunel. YCIIOBHE pPaBHOBECHS TBEPHOrO
Tena. JIBEHXeHHe XKHIKOCTeH H rasob. 3aKoH
COXpAHEHHS SHeprid B THHAMHUKE KHIKOCTH U rasa.
TpakTHdecKoe 3aHATHe 1. Pemenne 3amay Ha
KHHEMaTHKy IOCTYIATeNbHOrO [BAKEHAS TEN.
TpakTHueckoe 3aHATHe 2. PemeHne 3amay Ha
IHHAMHAKY DOCTYIATENBHOTO [BAKEHAL

TpakTHYecKoe 3aHATHE 3. PelleHne 3afad Ha 3aKOHEL
COXpAHEHHS B MEXaHHKE

OK 02,
OK 04,
OK 09

JIIIHOCTHBIE:

[OTOBHOCTB H CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha NPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 ycHemHOH OpodecCcCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH;

HABBIKK COTPYOIHHYECTBAa CO CBEPCTHHKAMH, NETBMH|.
MIagmero Bo3pacTa, B3POCHBIMH B 06pa3OBaTean0171, .

00MEecTBEeHHO [0JIEe3HOH, y4eGHO-HCCIef0BaTeNbCKOH,
POEKTHOH M [PYrdX BHAAX MEATENbHOCTH.
MerTampenMeTHbIE:

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAMOHHO-I03HABATENbHO K neATeNnbHOCTH,
BlafleHHe HaBEIKAMH [ONYyYEeHAS HEOOXOZHMOH
nHEGOpPMAaNHE K3 CI0Bapeld pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOUYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALAIO, HONYIaeMyE0 K3 Pa3HIHEIX ACTOYHHKOB;
yMeHHe IpOIyKTHBHO OGIIATECS M B3AHMO[EHCTBOBATE B
[IpoLiecce COBMECTHOMH NeATeNbHOCTH, YIHTEIBATE TO3MIHH]
IPYrEX YYaCTHHKOB MeATEeNbHOCTH, 3(QQeKTHBHO
paspemraTe KOHQIHKTEL

YMeHHe HCIO0Nb30BaTh CPEACTBAa HHPOPMALMOHHBIX K
KOMMYHHKAIHOHHEIX TexHonmoruii (manee - UKT) B
peleHMH KOTHHTHBHBX, KOMMYHHKaTHBHBIX H|
OpraHM3alAOHHEX 3afad C coOnofeHneM TpeGoBaHMH
SPrOHOMHKH, TEXHHKH 0e30HacHOCTH, THTHEHEH,
pecypcocGepezKeHns, IPABOBBIX M 3THIECKAX HOPM, HOPM
nHGOPMALFOHHOH 0e30IaCHOCTH.

TIpenmMeTHEIE:

CopMIPOBAHHOCTH COBCTBEHHOH MO3AIUMH 10 OTHOMIEHHAIO
K Qu3ndecKold HHbOpMAIHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

BlafleHHE OCHOBONOJNArawMHAMA (GH3NIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOMH;

C(OPMHEPOBAHHOCTE IIPENCTABIEHUHA O PONH H MecTe
GHU3MKE B coBpeMeHHOH Hay4YHOH KapTHHE MHDpa;
HOHAMaHHe (H3MIECKOH CYITHOCTH HaGMIOIaeMBX BO
BceneHHOH dBNeHHH; MOHMMaHHE DONH (QHU3IUKH B
GopMHpoBaHHH Kpyroszopa X GYHKIHOHANBHON
[PAMOTHOCTH YeNoBeKa [/ PEeIIeHHd NPAaKTHIECKHX|
3amay;

BlafeHre OCHOBHBIMH METOJAMH HAy9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEpHMeHT; yMeHHA o0pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HApYXHBATH 3aBHCHMOCTB
Mex[Iy OQH3IMYECKHMHE BeIHYHHAMH, OOBACHATH
[ONTydeHHEIE Pe3y/bTaThl H MeflaTh BBIBOJEL;
CHOpPMHEPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHAd o MeHcTBHE Bo BceneHHOH QH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;
chOpMEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
aHANH3EPOBATE U OLEHHBATh LOCNENCTBHS GBITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeI0BeKa, CBA3AHHOI C|
(OH3MIECKIMH IPOLECCAMH, C IHO3HUILHUEA SKO0NOrHYECcKOH
6e30MacHOCTH.

YCTHEIA 1 THECBMEHHELA
ompoc.

TIpoBepounast paboTa.
TIpaKTHIecKHe paGoTs
CaMOCTOATENbHEE
paBoTEL.
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Pazgen 3. OcHOBBI|
MOJTEKYISIpPHOH
GbH3IHKH "
TEPMOTHHAMHKH

3.1. TIpenMeT U 3afadyy MONEKYIAPHO-KHHETHUYECKOH
TEeopuH (MKT) a4 TEpMOLHHAMHUKH.
OKcoepHMeHTanbHBe [JoKa3zaTenscTBa MKT.
AGconioTHas TeMmIepaTypa KakK Mepa cpefHel
KHHETHIECKOH SHEPIHH TEITOBOr0 MBHKEHMS YacTHI]
BemecTBa. Moens HeanbHOro rasa. CBI3b MEXIY
naBNeHHEM H cpefHel KHHETHYECKOH sHepruei
[OCTYIIATENbHOr0 TEIJIOBOr0 [BHXKEHHA MONEKYT
eanbHOro rasa.

3.2. Ypaeuenue Menpeneesa-Knanefipora. I'azoBele
3aKOHBL. BHYTpeHHAS SHEpPrus HIeanbHOro rasa.
PaGoTa mpu M3MeHEHHH 00beMa HOEanbHOTO rasa.
3aKOHBl TepMONMHAMHUKHA. OCHOBEL TEPMOJMHAMHKH.
PaGoTa ® Temnmomepefada Kak CIOCOGH H3MEHEHHS
BHYTpEHHE! SHeprun. YpaBHeHHe TelnoBoro Gamamca.
Tlleppoe H BTOpPOe Hadana TEPMOJHHAMHKH.
AnmaBaTuei mporecc. KIII TemnoBoro mBHraTend.
1Tukn KapHo.

3.3. ArperaTHble cOCTOfHHA BemecTsa. ®a3oBEe
nepexofel. I[IpeoGpa3zoBaHne SHePrHH B (a30BEIX
nepexopnax. CTpoeHHe razooGpa3HBIX, KHAOKHX H
TBepAblX Tel. CBoicTBa xKuAKocTel. McnapeHne u
KoHfeHcannda. Knmenmme. HackmeHHBHE ®
HeHACHIeHHble Maphl. AGCOMIOTHAS M OTHOCHTENBHASL
BJIaKHOCTH Bo3MyXa. [IcmxpoMeTp, rarpomerp. Todka
pockl. Mofiens CTpoeHns TBEPMBIX Tenl. MexaHndecKne
CBOFCTBA TBEP[EIX TEl.
TIpaKTHYECKOE 3aHATHE
MOJIeKyIpHOH GU3HKe.
IlpakTHdecKoe 3aHATHe 5. Pemenne 3agad mo
TEepMOIHHAMHKE.

4. PemeHne 3agadv o0

OK 01,
OK 02

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B II0IHKY/IETYPHOM MHEpE;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH.

MerampenMeTHBIE:

BlafeHHe HABEIKAMH [I03HaBaTeNbHOH, ydeGHO-
HCCNeNoBaTENbCKOH H INPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMH pa3pelleHHs HOpoGrneM; cHocofHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY MOHCKY METO[OB|
pelleHns MPaKTHIeCKUX 3afjad, IPAMEHEHHUIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAIMOHHO-I03HABATENbHOK neATeNnbHOCTH,
BlafleHHe HAaBEIKAMH MONYyYEeHAS HEOOXOZHMOH
nHEGOpPMAaNHK K3 CI0Bapeid pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALHIO, HONyIaeMyE0 K3 Pa3HIHEIX ACTOYHAKOB.
TIpenmMeTHEIE:

BlafeHHe OCHOBHBIMH METOJAMH HAay9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o0pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HAPYXHBATH 3aBHCHMOCTB
Mex[Iy QH3IMYEeCKHMHE BeNHYHHAMH, OOBACHATH
[ONTy9eHHEIE Pe3yNBTATEl K [e71aTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PeNIaTh QH3NIECKHe 3aIadn;
Cc(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABNEHHE B NPHpPOMNE W ONA OPHHATHS
[IPaKTHYECKHX PellleHnH B IOBCETHEBHON KIU3HH;
COpMIPOBAHHOCTH COBCTBEHHOMH MO3ALUMK 10 OTHOIIEHHAIO
K Gu3ndecKold HHbOpMAIHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHcTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlafleHHE OCHOBONOJNArawMHAMA (QH3MIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE [0JIb30BaHHe QU3MIECKOH TepPMHHONOTHEH K
CHMBOIAKOMH;

cOpMHpPOBAHHOCTE YMEHHfA HCCIENOBaTh M|
aHANM3APOBaTh pa3sHO0Opa3HEe PH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBIA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

chOpMHEPOBAHHOCTE YMEHHH HOPOrHO3MPOBATE,
QHANM3EPOBATE U OLEHHMBATH LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeJI0BeKa, CBA3AHHOI C|
(OM3MIECKIMH POLECCAMH, C IHO3HUIHEA SKO0NOrHYECcKOH
6€30MaCHOCTH.

YCTHEIA 1 IHECBMEHHBLIA
ompoc.

TpoBepounas paboTa.
IIpakTHYECKHE
paboTh .
CaMOCTOATENbHEE
paBoThL.
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Pazgen
OIeKTPOTHHAMHKA

4.

4.1. TlpemMeT H 3afaydd 37MeKTPONHHAMHKH.
OneKTpHueckoe B3amMofmeldcTBhe. 3akoH KynoHa.
3aKOH COXpaHeHHS 51eKTPHIeCKOro 3apsafa.

4.2. OneKTpHYecKoe [OJe, €ero CHIOBAf
XapaKTepHCTHKA. [IpHHIHAI CYNepHO3HIHH MOTeH.
PaGoTa CH 37€KTPOCTATHIECKOro Hond. [loTeHIman.
PasmocTe mnmoTeHHnEanoB. CBA3b MeXLY
HanpaXKeHHOCThI0O M pPA3HOCTBIO IIOTEHIIHANOB
9J1eKTPOCTAaTHIECKOr0 0N,

4.3. IIH3NeKTPHKH B 3MEKTPHUYECKOM IMOJe.
Tondpr3anusd [H3JIEKTPHKOB. [IDOBOTHHKH B
N1eKTprIecKoM mone. KoHTEHCATODPHl, HX BH[IEL,
crmocoGbl coefHHEHHA. JHEPrusd 3apAXKeHHOro
KOHIEHCATOpa. JHEprus SJIeKTPHIECKOro Momd.

4.4. TlocTOSHHEIA 3/1eKTPHUECKHN TOK. 3aKOHEL
HOCTOAHHOTIO TOKa. YCNOBHA H HEHCTBHA
3J1EKTPHYECKOro ToKa. CHyla TOKa M IUIOTHOCTH TOKA.
3akoH Oma g ydacTKa LelH. 3NeKTpHYecKoe
CONpPOTHBIEHHE. CBepXIpPOBOTHMOCTH.
3neKTpofBHKYasd CAa HCTOYHHUKA ToKa. 3akoH Oma
1715 MOJHOM Henu. BEAE COeNHHEHHS MPOBOSHHUKOB.
3akoH [Ixoynsa - Jlenma. Pa6ora @ MOMHOCTH
3JIEKTPHYECKOr0 TOKa. 37eKTPHYECKHH TOK B
pasnu4HbX cpepax. [Tnasma. 3nekrponns. OCHOBHEIE
HOCHTENH TOKa B pas3/lMdHEIX cpefax. CoGcTBeHHAsS
HPpOBONHEMOCTH HONYyNIPOBOMHHKOB.
MMonynpoBOOHHEKOBEE HOPHGOPE.

4.5. MaranTHOe Hone. BekTop HEAYKIIMHA MAarHATHOLO
mond. [IpHHIOAN CYMepHo3MUHH MarHWTHEIX HOJed.
MarauTHOe [ole OPOBONHHKA C TOKOM. [JleficTBue
MarHATHOrO [0S HAa OPSMONHHEHHEIA IPOBONHAK C
TOKOM. 3aKoH AMmepa. BaaumopericTie TokoB. PaGoTa
10 IepeMEIIEHNE0 IPOBOJHAKA C TOKOM B MarHATHOM
mone. JelicTBAe MarHATHOIO MOMNS Ha [BHKYMHAACT
3apan. Cuna JlopeHIa. YCKOPHUTENH 3apaXeHHHX
JACTHIIL.

4.6. NleiicTBHe MarHMTHOIO MOJNA Ha ABHXKYIMHHACH
3apan. Cuna JlopeHIa. YCKOPHUTENH 3apaXeHHHX
JaCTHIL.

Macc-cnekTporpad.

4.7. TloToK BEKTOpa MarHMTHON HHOVKIHH. HBleHHE
5NeKTPOMarHUTHO R HHEOYKLHH. 3aK0H
3JIeKTPOMarHuTHOR HHEAYKHHH. 3[0C HHOIYKUHH B
IBUKYIMEXCA IpoBonHUKax. [TpaBuno Jledna. fpnenne
caMOMHAYKIMA. MHIYKTABHOCTE. MarHATHEIE CBOHCTBA
BEIeCTBa. JHEPTHA MarHATHOrO IO,

OK 01,
OK 02,
OK 03

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B II0IHKY/IETYPHOM MHEpE;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH;

0CO3HAHHEIE BEIGOp Oynymelt mpodeccHr 1 BO3MOKHOCTEH
peanm3alii COGCTBEHHBIX KH3HEHHHX MIAHOB;
OTHOIIEHHe K MpodecCHOHANbHOH NeATEeNbHOCTH Kak|
BO3MOXKHOCTH Y9YacTHA B pEMEHHH JIHYHEHX,
0GIeCcTBEeHHbIX, [OCYLAPCTBEHHBIX, 0OIMeHANOHaNbHELX|
pobnem.

MerTampenMeTHbIE:

BlafeHHe HABEIKAMH [I03HaBAaTeNbHOH, ydeGHO-
HCCNeNoBaTeNbCKOH H NPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMHE pa3pelleHHs HOpoGineM; cmocoGHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY [OHCKY METO[OB|
pelIeHns MPaKTHIeCKUX 3a/jad, IPAMEHEHHNIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
nHQOPMAMOHHO-I03HABATENbHOK neATenbHOCTH,
BlafleHHe HaBEIKAMH [OJNYyYEeHAS HEOoOXOZHMOH
nHEGOpPMAaNHE K3 CI0Baped pa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECH B Pa3NMYHBX HCTOUYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALAIO, HONyIaeMyE0 I3 Pa3HIHbIX ACTOYHHKOB;
YMeHHe CaMOCTOATENBHO OIPeNeNaTh eNn AeATeNbHOCTH
1 COCTaBNATh IIAHEL [eATelbHOCTH; CAMOCTOSATENBHO
OCYIECTBNATh, KOHTPONHPOBaTh K KOPPEKTHPOBAThH
IesTeNbHOCTh; MCIONB30BATh BCE BO3MOIKHEIE PECYDCHI
71 DOCTHAKEHHS [MOCTAaBIeHHBIX LeNell W peann3alnn
[JIAHOB [€ATENBHOCTH; BEIGHPATH YCIEIIHbE CTPATETHH B|
Pa3NAYHBIX CHTYALAX.

TIpenmMeTHEIE:

BlafeHre OCHOBHBIMH METOJAMH HAy9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o0pabaTelBaTh
pe3ynbTaTEH H3MepeHHiH, 00HAPYXHBATH 3aBHCHMOCTD
Mex[Iy QH3IMYEeCKHMHE BeJIHYHHAMH, OOBACHATH
[ONy9eHHEIE Pe3yNBTATEl H [EeNaTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PelIaTh QH3NIECKHe 3aIadn;
C(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABIEHHE B NPHpPOMNE W ONA OPHHATHS
[IPaKTHYECKHAX PellIeHnH B IOBCETHEBHON KI3HH;
cOpPMHpPOBAHHOCTE YMEHHA MCCIENOBaTh M|
aHANM3APOBaTh pa3sHO0Opa3HEe PH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBIA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

CopMHIPOBAHHOCTh COBCTBEHHOMH MO3ALUMH 10 OTHOLIECHHAIO
K Gu3ndecKod HHGOpMAlHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

BllafleHHE OCHOBONOJNArawMHAMA (GH3NIECKHMH,
[OHATAAME, 3aKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHAMH;
YBEpEHHOE M0JIb30BaHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOMH;

chOpMEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
QHANM3EPOBATE U OLEHHBATh LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeJI0BeKa, CBA3AHHOI C|
(OU3MIECKIMH POLECCAMH, C IHO3HUILHUEA 9KONOrHYeCcKOH
6e30IIaCHOCTH;

COPMHEPOBAHHOCTE IIPENCTABIEHUA O PONH H MecTe
GHU3MKE B coBpeMeHHOH Hay4YHOH KapTHHE MHDpa;
HOHAMaHHe (H3MIECKOH CYITHOCTH HaGMIOLaeMBX BO
BceneHHOH dBNeHHH; MOHMMaHHE DONH (QHU3IUKH B
GopMHpoBaHHH Kpyroszopa X GYHKIHOHANBHON
[PAMOTHOCTH 9eNoBeKa [/ PEeIIeHHd MPAaKTHIECKHX|
3amay;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 ofmux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHdd o eHCTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlaleHHe YMEHHSIMHE BBIIBHCATh THIOTE3Hl HA OCHOBE
3HAHHOSA OCHOBOMONATAKMHAX bH3AIECKHX|
3aKOHOMEPHOCTEH H 3aKOHOB, [IPOBEPATH HX
SKCIIEPHMEHTANBHBIME CPelCcTBaMH, GOPMYNHPYS Lemb
HCCIIeIOBAHMNS;

BJIaJieHre MeTOIaMH CAaMOCTOATENBHOrO [IJIAHAPOBAHAS H|
npoBefeHns QH3NIECKIX SKCIEPHMEHTOB, ONHUCAHAS H|
aHanu3a MOJNy4YeHHOH H3MepHTeNbHOH HHGOpMAaluH,

OIpeneneHns NOCTOBePHOCTH IOy YeHHOI'0 pe3ynpTaTa

YCTHEIA 1 IHECBMEHHBLIA
ompoc.
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Pazgen 5.
Kore6aHust M BOJIHBI

5.1 MexaHn4yeckne KoneGaHuA. YIPYrHe BOJHEL.
KoneGarenbHoe [BHxeHHe. [apMoOHHYecKHe
koneGannd. CBoGOogHBE H BHHYX[EHHEE
MexaHRYecKre KoneGanus. [IpeBpalerne sHEPruy IpH
KoneGaTenbHOM [BHXKEHHH. IlomepedHEE H
[IPOO/IBHEIE BOJHEL XapaKTepPHCTHKH BONHEL CBOHCTBA
MeXaHHIeCKHX BONH. 3BYKOBBIE BONHEL YJBTPa3BYK H
ero IprMeHeHne.

5.2. 3nekTpomarauTHEEe KoneGauus. KoneGaTenbHE
KOHTYp. CBoGOmHBEE H BHHYXKIEHHEBE
5IeKTPOMArHUTHEE KoneGaHud. [IpeBpaimeHune
SHepruu B KonmeGaTelbHOM KOHTYpe. 3aTyxaloline
3JeKTpOMarHuTHEE KoneGaHmda. [eHepaTop
He3aTyXakoIHX 3JeKTPOMArHATHEIX KoneGaHMH.
TlepeMeHHBEIH TOK. AKTHBHOE, E€MKOCTHOE H
HHIYKTABHOE CONPOTHBIEHHA IEPEMEHHOr0 TOKa.
PaGoTa W MOIHOCTh TOKa. ['e€HepaTOpH TOKa.
TpancdopmaTophsl. IlonydeHHe, mepefada H
pacrhpefieNieHne S1eKTPO3HEeprHi.
5.3 Buxpesoe 31eKTpPHUYECKOE
none. S7MeKTPOMAarHUTHOE MONEe KaK OCOGHIH BHI
MaTepHH. 3NeKTPOMarHUTHEE BONHEL, HX CBOHCTBA.
OTKpBITELE KoneOaTenbHBIE KOHTYp. U3o06pereHue
panuo A. C. ITonoBeiM. Jlrana3oHEl 3/1eKTPOMArHHTHBIX
H3Ny9eHHH W HMX IPaKTHYeCKOoe NPHMEHEHHE.
TIpHHIANEL PATHOCBA3H U TeNIEBHICHI.
TpakTrdecKoe 3aHATHe 6. Pemenne 3amay Ha
oIpefeneHre NapaMeTpoB rapMOHHYECKHX KoneGaHni
MeXaHHIeCKOH CHCTEMBL.

TpakTHueckoe 3aHATHe 7. PemeHne 3amay Ha
oIpeeneHne XapaKTePACTHK BOJTHOBOIO IIPOLIECCA.
TpakTnueckoe 3aHATHe 8. PemeHne 3amady Ha
ncclefoBaHNe BIAAHMA KOHNEHCATOpPa M KATYMIKH
HHIYKTHBHOCTH B LIENH IePEMEHHOr0 TOKA.
JlaGopaTopHas paGora 1. Pacuer morpemsocTei
PpEe3yNbTaTOB H3MEpEeHHs.

JlaGopaTopHas paGora 2. OupefeneHue yCKOPEHHSA
CHJIEL TSKECTH C IOMOIIBI0 MaTeMAaTHYEeCKOro
MasATHHAKA.

JlaGopatopHas paota 3. MccrenoBaHHe 3aTyXawoNInX
3J1eKTPOMarHATHBIX KosleGaHnH.

JlaGopaTopHas pabota 4. OmpefeneHde yOenbHOTO
COLPOTHBIIEHMS IPOBOHAKA.

NlaGopaTopHas pabGoTa 5. Oupenenenue
COLPOTHBIEHAA METOJOM aMIepMeTpa-BoIbTMETpA.
JlaGopaTopHas paGora 6. U3ydeHne TeMmepaTypHOR
3aBACHMOCTH COIPOTHBIEHASA METAIIOB.
NlaGopaTopHas pabGoTa 7. Oupenenenue
HHIYKTHBHOCTH KATYIIKH.

OK 01,
OK 02

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B II0IHKY/IETYPHOM MHEpE;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH.

MerampenMeTHBIE:

BlafeHHe HABEIKAMH [I03HaBaTeNbHOH, ydeGHO-
HCCNeNoBaTENbCKOH H INPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMH pa3pelleHHs HOpoGrneM; cHocofHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY MOHCKY METO[OB|
pelleHns MPaKTHIeCKUX 3afjad, IPAMEHEHHUIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAIMOHHO-I03HABATENbHOK neATeNnbHOCTH,
BlafleHHe HAaBEIKAMH MONYyYEeHAS HEOOXOZHMOH
nHEGOpPMAaNHK K3 CI0Bapeid pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALHIO, HONyIaeMyE0 K3 Pa3HIHEIX ACTOYHAKOB.
TIpenmMeTHEIE:

BlafeHHe OCHOBHBIMH METOJAMH HAay9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o0pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HAPYXHBATH 3aBHCHMOCTB
Mex[Iy QH3IMYEeCKHMHE BeNHYHHAMH, OOBACHATH
[ONTy9eHHEIE Pe3yNBTATEl K [e71aTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PeNIaTh QH3NIECKHe 3aIadn;
Cc(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABNEHHE B NPHpPOMNE W ONA OPHHATHS
[IPaKTHYECKHX PellleHnH B IOBCETHEBHON KIU3HH;
COpMIPOBAHHOCTH COBCTBEHHOMH MO3ALUMK 10 OTHOIIEHHAIO
K Gu3ndecKold HHbOpMAIHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHcTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlafleHHE OCHOBONOJNArawMHAMA (QH3MIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE [0JIb30BaHHe QU3MIECKOH TepPMHHONOTHEH K
CHMBOIAKOMH;

cOpMHpPOBAHHOCTE YMEHHfA HCCIENOBaTh M|
aHANM3APOBaTh pa3sHO0Opa3HEe PH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBIA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

chOpMHEPOBAHHOCTE YMEHHH HOPOrHO3MPOBATE,
QHANM3EPOBATE U OLEHHMBATH LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeJI0BeKa, CBA3AHHOI C|
(OM3MIECKIMH POLECCAMH, C IHO3HUIHEA SKO0NOrHYECcKOH
6€30MaCHOCTH.

YCTHEIA 1 IHECBMEHHBLIA
ompoc.

TIpoBepoyHEIE paGOTEL.
TIpaKTHIecKHe paGoTs
CaMOCTOATENbHEE
paBoThL.
NTaGopaTopHEE
paboTh .
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Pazgen 6. OnrHKa

6.1 TeoMmeTpruecKas oONTHKa. IIpsAMonuHedHOe
pacopocTpaHeHHEe CBeTa B ONHOPONHOH cpefe.
CKOpOCTE PacIpoCTPAHEHH CBETA. 3aKOHBI OTPAKEHH
H [IpenoMIEHHS cBeTa. [loNHOe BHYyTpeHHEe
orpazxenne. JIMH3EL [71a3 KaK ONTHYECKAs CHCTEMA.
OnTryecKne MprGOPEL.

6.2. BonHoBHE cBOHcTBa cBeTa. [IpHHIHD
OTHOCHTENBHOCTH JHHMTeHA. UHTepdepeHIud cBeTa.
KoreperTHocTe. Mcnone3opanne HHTepdepeHIHHA B
Hayke W TexHHKe. ludparund ceeta. JudpakinonHas
pemerka. [longpu3anumd cBeTa. [lONAPOHMEL.
Iucoepcus ceeTa. MHBAapHAHTHOCTH MOIYNS CKOPOCTH
cBeTa B BakKyyMe. IIpOCTpaHCTBO H BpeMs B
CIIeLHaNbHOR TEOPHH OTHOCHTENBHOCTH.
TpakTHdecKoe 3aHATHe 9. Pemenne 3agay Ha
[OCTpoeHre n300pazkeHns B TOHKOH JIHH3E.
IIpakTHueckoe 3aHATHE 10. PemeHue 3apmav Ha
BOJIHOBYIO OITHKY.
TIpaKTHYECKOE 3aHATHE
anemeHTsl CTO.

11. PemeHne 3amay Ha|

JlaGopaTtopHas paboTa 8. OmpepeneHue moKasaTens
[IpeIOMTIEHAS CTEKNTa HHTEPQEPEHIHOHHEIM METOIOM.
JlaGopaTopHas paBora 9. OnpepeneHue mapaMeTpoB
nudpaKIMOHHOM pEMeTKH

OK 02,
OK 04

JIMIHOCTHEIE:

[OTOBHOCTH H CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCTIE
caM006pa30BaHA0, Ha NPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 ycOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH;

HaBEIKH COTPYNHHYECTBA CO CBEPCTHHKAMH, IETHMH
MIafiIero BO3pacTa, B3POCHBEIMH B 00pa30BaTeNbHOMH,
00MecTBEHHO [0JIEe3HOH, y4eGHO-HCCIef0BaTeNbCKOH,
POEKTHOH M [PYrdX BHAAX MEATENbHOCTH.
MerampenMeTHBIE:

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOH
HHPOPMAIMOHHO-I03HABATENbHOK neATenbHOCTH,
BllafleHHE HAaBEIKAMH [OJNYyYEeHAS HEeOoOXOZHMOH
nHEGOpPMaNHE K3 CI0Bapeld pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOUYHAKAX HHQOPMALIHH,
KPHTHYECKH OLEHHBATh H HHTEPIPETHPOBATH
HHQOPMALAIO, HONYIaeMyE0 K3 Pa3HIHbIX ACTOYHHKOB;
YMeHHe IpOIyKTHBHO OGIIATECS M B3aHMO[EHCTBOBATE B
[Ipoliecce COBMECTHOMH NeATeNbHOCTH, YIHTEIBATE TO3MIHH]
IPYrEX YYaCTHHKOB MeATEeNbHOCTH, 3(QQeKTHBHO
paspemaTe KOHQIHKTEL

TIpenmMeTHEIE:

CopPMIPOBAHHOCTh COBCTBEHHOH MO3ALUMAK 10 OTHOLIEHHAIO
K Qu3ndecKod HHGOpMAlWH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

BllafleHHE OCHOBONOJNArawMHAMA (QH3NIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOM;

COPMHEPOBAHHOCTE IIPENCTABIEHUHA O PONH H MecTe
GHU3MKE B coBpeMeHHOH Hay4YHOH KapTHHE MHDpa;
HOHAMaHHe (QH3MIECKOH CYITHOCTH HaGMIOLaeMBX BO
BceneHHOH dBNeHHH; NMOHMMaHHE DONH (QHU3IUKH B
GopMHpoBaHHK Kpyroszopa X GYHKIHOHANBHOH
[PAMOTHOCTH YeNoBeKa [/ PEeIIeHHd MPAaKTHIECKHX|
3amay;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(U3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHcTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlafleHHE OCHOBONOJNArawMHAMA (QH3NIECKHMH,
[OHATAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE M0JIb30BaHHe QU3MIECKOH TePMHHONOTHEH K
CHMBOIAKOMH;

chOpMEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
QHANH3EPOBATE U OLEHHBATH LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOMN IeATENbHOCTH YeI0BeKa, CBA3AHHOI C|
(OU3MIECKIMH [POLECCAMH, C IHO3HIHUEA SKO0NOrHYECcKOH

6e30MacHOCTH.

YCTHEIA 1 IHECBMEHHBLIA
ompoc.

TIpoBepoyHEIE paGOTEL.
TIpaKTHIecKHe paGoTs
CaMOCTOATENbHEE
paBoThL.
NTaGopaTopHEE
paboTh .
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Pazgen 7.
KeanToBasi ¢pu3uka.
PHU3MKa aToMa H
aToOMHOr 0 Apa

7.1. TlpenmeT 1 3aa4yy KBAHTOBOH GHU3UKH. BHemHHIH
doToanerTpuueckuit 3ddexT. Temnopoe H3NyUeHHE.
PacopeneneHne SHeprid B CIOeKTpe aGCONIOTHO
uepHOro Tena. KpanTopad runoresa [Tnadka.OneITer A,
I'. CroneroBa, 3aKoHE BHemHero ¢ortosdderTa.
YpaBHeHHe A. OHHMmTelHa [1d4 BHEIIHErO
dorosbderra. BHyTpeHHHE doTosdberT. Tunsl
boTo3MIEMEHTOB.

7.2. ®oroH. Mopnenu cTpoerns atoMma. OnosiTe I1. H.
TleGenera u C. WM. Baeunosa. ['mnotesza JI. e Bpoiing o
BOJIHOBBIX CBOHCTBAaX MHKPOYAcCTHIL. KopmyckynspHo-
BOJNHOBON nOyanusM. [Judbpaknusd 371eKTPOHOB.
Ilapnenne ceeTa. COOTHOIIEHHE HEONpPENENeHHOCTEH
Teiizenbepra.06bacHeHHe JNHHEHYATOr0 COEKTPa
aToMa BO[OpOfa Ha OCHOBE KBAHTOBHIX HOCTynaToB H.
Bopa. CHOHTaHHOE H BBHHYXJEHHOE H3NydeHHe
sHEpruf. JIasepeL

7.3. CocTaB U CTpoeHHe aTOMHOro fnpa. Y3o0TomeL.
fAneprele cunsl. ledeKT MacCEl 1 9HEPrHs CBA3M AMpa.
7.4. EcTecTBeHHas pafHOAKTHBHOCTH. 3aKOH
PanMOAKTHBHOIO pacrnana. fnepHEe peakind, peakni
IeNeHns I CHHTE3a.

7.5. CoocoGel HaBGnoAeHHS H pPErucTpaldn
3apsKEeHHBIX JacThl. L[enHas peakuns AeneHns Afep.
fnepHad 3HepreTHra. TepMOSA[epHBIA CHHTE3.
TlonydeHHe pafHOaKTHBHEIX H30TONOB H HX
npuMeHeHHe. bHonormueckoe [OelcTBHe
pPanMOaKTHBHEIX H3NydeHHH. 3neMeHTapHbe YaCTHIEL.
YckopuTenn 37MeMEeHTapHEX 9acTHI.
DyHIaMeHTaNBHEIE B3aHMOMIEHCTBHS I CHIIEL. KBapKH.
IIpakTHdeckoe 3aHdATHEe 12. PemeHHe 3apgad Ha
pacopefeneHre SHEPTHH B CIEKTPe H3NyYeHHT
aGCOMIOTHO YEPHOTO Tenla.

IIpakTH4YecKoe 3aHdATHe 13. PemeHne 3apmad Ha
BOJTHOBBIE CBOACTBA MHKPOYACTHII.

TpakTHdecKkoe 3aHATHe 14.Permenne safayd Ha cocTap
I CTpOEHHe ATOMHOTO Apa.

IIpakTH4YecKoe 3aHdATHe 15. PemeHne 3apmad Ha
CIIEKTPBl H3/yYeHHS aTOMa BOIOPONA.
IIpakTH4YecKoe 3aHdaTHe 16. PemeHne 3apmad Ha
ompefeneHre  XapaKTEPHCTHK HOHH3HPYOMHAX
H3MyIeHHH.

JlaGopatopHad pafota 10. Oupenenenue paGoTh
BBIXO[IA 37IEKTPOHA M3 BEIEeCTBa (BEPTYanbHAL).
JlaGopaTopHas paGora 11. IIpoBepka 3aK0OHOB
BHeNHero ¢porosdderTa.

OKO01,
OK 02

JIIIHOCTHEIE:

CcOpPMHPOBAHHOCTE MEPOBO33PEHA, COOTBETCTBYIOMIEr0
COBpPEMEHHOMY YPOBHIO PA3BHTHS HayKH H 00MEeCTBEHHOH,
[IpaKTHKH, OCHOBAHHOTO Ha QHA7Ore KyNbTYp, a TaKXKe
pas3NAYHBX POpM OOIMIECTBEHHOI0 CO3HAHHUS, 0CO3HAHHE
CBOEr0 MecTa B II0IHKY/IETYPHOM MHEpE;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH.

MerampenMeTHBIE:

BlafeHHe HABEIKAMH [I03HaBaTeNbHOH, ydeGHO-
HCCNeNoBaTENbCKOH H INPOEKTHOH [edTeNbHOCTH,
HaBEHIKAMH pa3pelleHHs HOpoGrneM; cHocofHOCTE H
[OTOBHOCTE K CaMOCTOATENBHOMY MOHCKY METO[OB|
pelleHns MPaKTHIeCKUX 3afjad, IPAMEHEHHUIO0 Pa3IAdHELX|
MEeTO[I0B IO3HAHMS;

FOTOBHOCTh H CIOCOOHOCTH K CAMOCTOATENBHOMH
HHPOPMAIMOHHO-I03HABATENbHOK neATeNnbHOCTH,
BlafleHHe HAaBEIKAMH MONYyYEeHAS HEOOXOZHMOH
nHEGOpPMAaNHK K3 CI0Bapeid pPa3HEIX THIOB, YMEHHE
OpHEHTHPOBATECA B Pa3NMYHBX HCTOYHAKAX HHQOPMALIHH,
KPHTHYECKH ONEHHBATh H HHTEPIPETHPOBATH
HHQOPMALHIO, HONyIaeMyE0 K3 Pa3HIHEIX ACTOYHAKOB.
TIpenmMeTHEIE:

BlafeHHe OCHOBHBIMH METOJAMH HAay9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEepHMeHT; yMeHHZ o0pabaTelBaTh
pe3ynbTaTE M3MepeHHiH, 00HAPYXHBATH 3aBHCHMOCTB
Mex[Iy QH3IMYEeCKHMHE BeNHYHHAMH, OOBACHATH
[ONTy9eHHEIE Pe3yNBTATEl K [e71aTh BEIBOMBL
copMIPOBAHHOCTE YMEHHS PeNIaTh QH3NIECKHe 3aIadn;
Cc(hOpMHPOBAHHOCTE YMEHHS MPHMEHATh MONyIeHHBIE
3HAHHA [ONA OOBACHEHHS YCHOBHH HOpPOTEKaHHS
(Gu3MUecKnX ABNEHHE B NPHpPOMNE W ONA OPHHATHS
[IPaKTHYECKHX PellleHnH B IOBCETHEBHON KIU3HH;
COpMIPOBAHHOCTH COBCTBEHHOMH MO3ALUMK 10 OTHOIIEHHAIO
K Gu3ndecKold HHbOpMAIHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

cHOpPMHPOBAHHOCTE CHCTEMB 3HAHHH 06 o6mux
(GU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHAX,
npencraBleHrd o MeHcTBHE Bo BceneHHOH GH3MUIECKHX
3aKOHOB, OTKPBITEIX B 36MHBIX YCJIOBHAX;

BlafleHHE OCHOBONOJNArawMHAMA (QH3MIECKHMH,
HOHATHAAME, 32aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPHAMH;
YBEpEHHOE [0JIb30BaHHe QU3MIECKOH TepPMHHONOTHEH K
CHMBOIAKOMH;

cOpMHpPOBAHHOCTE YMEHHfA HCCIENOBaTh M|
aHANM3APOBaTh pa3sHO0Opa3HEe PH3NIECKHe ABJICHUS H
CBOCTBA 0GBEKTOB, OOBACHATH HPHHIUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBIA3b
OCHOBHBIX KOCMHYECKHX 00GBEKTOB C reo(QH3MIeCcKHMH,
ABJICHAAMHE;

chOpMHEPOBAHHOCTE YMEHHH HOPOrHO3MPOBATE,
QHANM3EPOBATE U OLEHHMBATH LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOM IeATENbHOCTH YeJI0BeKa, CBA3AHHOI C|
(OM3MIECKIMH POLECCAMH, C IHO3HUIHEA SKO0NOrHYECcKOH
6€30MaCHOCTH.

YCTHEIA 1 IHECBMEHHBLIA
ompoc.

TIpoBepoyHEIE paGOTEL.
TIpaKTHIecKHe paGoTs
CaMOCTOATENbHEE
paBoThL.
NTaGopaTopHEE
paboTh .
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Pazgen 8. Crpoenue(8.1 [IpuMeHIMOCT 3aK0HOB QH3UKK A 06biacHerHss|OK 09, JIMIHOCTHEIE: YcTHBI onpoc

BcenenHoit IPHPOIEL KOCMHYECKHX 06BeKToB. Connednas cucteMa.[OK 08 chopMHpPOBAHHOCTh OCHOB CaMOpa3BHTHA H
3Be3MEl B ICTOYHNUKH MX 3HEPTHE CaMOBOCIHTAHHS B COOTBETCTBHM C 00IIeYe/0BEeYECKIMH|
8.2. TamakTHka. I[IpocTpaHCTBEHHO-BpPEMEHHEIE LEHHOCTAME M H[ealaMH IPaxIaHCKOro o6IecTBa;
MacruTaber HaGnrogaeMoii Beenernnoi. TeMHasd MaTepus FOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTENBHOMH,
1 TeMHAs SHEPrHs. TBOPYECKOH M OTBETCTBEHHOH MNESATENbHOCTH;

[OTOBHOCTH M CIIOCOGHOCTE K 06pa30BaHMI0, B TOM YHCIIEe
caM006pa30BaHA0, Ha MNPOTAXKEHHH BCEH KH3HH;
CO3HATENNBHOE OTHONIEHHE K HEIPEePEIBHOMY 06pa30BaHMI0
KaK YCJIOBHI0 YyCHOemHOH OpodecCHOHANbHOX H
0GIIECTBEHHOH [EATENbHOCTH.

MerTanpenMeTHbIE:

YMeHHe CaMOCTOATENBHO OIPeNeNaTh eNn AeATeNbHOCTH
i COCTaBNATh IIAHEL [eATelbHOCTH; CAMOCTOSATENBHO
OCYIECTBNATh, KOHTPONHPOBATh K KOPPEKTHPOBAThH
IesATeNbHOCTh; MCIONB30BATh BCE BO3MOIKHEIE PECYDCHI
71 DOCTHXKEHHS [MOCTAaBIeHHBIX LeNell W peann3alnn
[JIAHOB [eATENBHOCTH; BEIGHPATh YCIEIIHbE CTPATETHH B|
Pa3NHAIHBIX CHTYALX;

BlaNeHre HaBHIKAMH [I03HABAaTENbHON peQIeKCHH Kak|
0CO3HAHHS COBEpIIAEMbIX AEHCTBHH M MBICIHATENbHBIX|
[IPOLIECCOB, HX PE3Y/bTATOB M OCHOBAHMUH, IPAHMIL] CBOEr0
3HAHUS M He3HAHMS, HOBHIX IIO3HABATENBHEIX 3alad H
CpeJCTB HX NOCTIZKEHA;

YMeHHe HCIO0Nb30BaTh CPENCTBa MHPOPMALHOHHBIX H
KOMMYHHKAIHOHHEIX TexHonmoruii (manee - UKT) B
pelleHAH KOTHHTHBHBX, KOMMYHHKaTHBHBIX H|
OpraHM3alUOHHEX 3afad ¢ coOnofeHreM TpeGoBaHMH
SPrOHOMHKH, TEXHHKHM 0e30HacHOCTH, THTHEHEHL,
pecypcocGepezeHns, IPABOBBIX B 3THIECKAX HOPM, HOPM
nHGOPMALFOHHOH 0e30aCHOCTH.

TIpenmMeTHEIE:

copMIPOBAHHOCTh COBCTBEHHOMH MO3ALUMK 10 OTHOLIEHHAIO
K Gu3ndeckold HHGOpMAlHUH, MonydaeMod M3 pa3HBIX
HCTOYHHKOB;

cGOpMHpPOBAHHOCTE YMEHHA MHCCIENOBaTbh M|
aHANM3APOBaTh pa3sHOOOpa3HEe QH3NIECKHe ABJICHHUS H
CBOCTBA 0GBEKTOB, O0BACHATH HPHHIMUIE PaboTH H
XapaKTepHCTHKH IPHGOPOB B YCTPOHCTB, 0GBACHIATE CBA3b
OCHOBHBIX KOCMHYECKHX 0GBEKTOB C reo(QH3MIECKHMH,
ABJICHAAMHE;

chOpMHEPOBAHHOCTE YMEHHH HOPOrHO3HPOBATE,
QHANH3EPOBATE U OLEHHBATh LOCNENCTBHS GBHITOBOH H|
[IPOH3BONCTBEHHOMN IeATENbHOCTH YeI0BeKa, CBA3AHHOI C|
(M3MIECKIMH [POLECCAMH, C IHO3HUIHEA SKO0NOrHYECcKOH,
6e30IIaCHOCTH;

BlafeHre OCHOBHBIMH METOJAMH HAy9YHOrO MO3HAHHA,
HCIIONB3YEMEIME B (QHU3UKe: HaGmoJeHHe, ONHCAHHE,
n3MepeHHe, 3KCIEPHMeHT; yMeHHZ o0pabaTeBaTh
pe3ynbTaTE M3MepeHHH, 00HApYXHBATH 3aBHCHMOCTD
MexIy QH3IMYEeCKHMHE BeJIHYHHAMH, OOBACHATH
[ONTy9eHHEIE Pe3yNbTaThl H [efaTh BBIBOJBL

5.2 TumoBbIEe KOHTPOJIbLHBIE 3a/IaHUs WIH HHbIE MaTepHuasIbl

5.2.1 OuneHouHbIE CPEACTBA IPH TEKYITEM KOHTPOJIE

TeKyUIHi KOHTPOJbL 0 JUCHUINUHE OyOeT 3aKNoYaThCs B YCTHOM M ITHCBMEHHOM OIpOCe IO TeMaM
OUCHUIIIMHEL, IPOBEPKe MIPAaKTHIECKHX U CAaMOCTOSTENTBHEX PaboT, OTUETOB 10 TabopaTOPHEIM padoTaM.

IIpumepHasa TeMaTHKa KOHTPOJILHBIX BOPOCOB

[Tepememernne. [IyTs. CKOPOCTE.

CrofomHoe mageHne

[TocTynaTenbHOE U BpalllaTeIbHOE IBUKEHNE TBEPIOTO TENa.

BzaumopeticTeue Ten. [IpUHINI CYIEPIO3UIMH CHJ. 3aKOHB MeXaHUKH HEBIOTOHA

Cumna. Macca. Cunel B MeXxaHHUKe.

HWMnynsc cunbl. 3aK0H COXpaHEeHHS UMIyJIbca. PeakKTUBHOE ABIMKEHHE.

Pa6ora cunsl. MOITHOCTH. 3aKOH COXpaHEHMS] MEXaHUYEeCKON HEPTHH.

PafoTa moTeHIMaNbHEX CHJl. DHeprusi. KuHeTudeckas oHeprus. [IoTeHIInambHas sHeprus. [IpuMeHeHne
3aK0HOB COXpaHEeHUSs.

PaBHOBecHe MaTepHanbHON TOYKH U TBEPIOTO Tena. [IBAXKeHHe XKUJKOCTEN U ra30B.

MoOMeHT CHTIEL. YCII0BHE PaBHOBECHS TBEPAOTO Tefla. 3aKOH COXpaHEeHUs SHEPTUHU B AUHAMUKE XKUIKOCTH U
rasa.

CBsI3b MeX[y [aBlIeHHEM U CpefHeld KHHETAYECKOW SHEpPrHuel IOCTYIaTelIbHOT0 TEIJI0BOTO OBUXKEHUS
MOJIEKYTI AJIeaIbHOT O Ta3a.

PafoTa npu u3MeHeHUN 00beMa HOSaTbHOTO rasa. 3aKOHH TepMoguHaMuKH. OCHOBE TepMOOUHAMUKH.

[TpeofpazoBanue 9HEPTHH B Pa30BHX Iepexofax. CTpoeHHe ra3o00pas3HEX, KUOKUX ¥ TBEPIHX Tell.
CpolicTBa xKupgKocTed. UcniapeHne U KoHOeHcanus. Kunenue.

JNeKTpHAYeCKOoe B3auMoaercTBie. 3akoH KynoHa. 3aK0H coXxpaHeHHU s 3NeKTPHYECKOTo 3apsia

PafoTa cHI 91eKTPOCTAaTHYECKOTO IoJg. [loTeHnuman. Pa3sHoCcTh MOTeHIHanoB. CBA3b MeXOy
HaIpPsS2KeHHOCTHI0 M Pa3HOCTHIO IOTEHIHMAN0B 3NEKTPOCTaTHUYECKOT 0 IIOJIS.

[Tonsipu3anus OA3NEKTPUKOB. JHEPTHS 3apsAKeHHOT0 KOHIeHCaTopa. JHEPTHs 3JIEKTPHUECKOT0 IOJIS
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YcnoBrs ¥ melCTBHS 37IeKTPUYECKOro ToKa. CHla TOKa M IJIOTHOCTE TOKa. 3akKoH OMa IS yJacTKa Ielln.
JNeKTPHAYECKOE CONPOTHBIIEHNE.

PafoTa ¥ MOITHOCTE 3JIEKTPHUECKOTO TOKA. DNEKTPHUECKHI TOK B PA3NHYHBIX cpefdax. MarHUTHOE Tolne
TIPOBOJHHUKA C TOKOM. [leliCTBHE MarHUTHOTO TIONA Ha MPAMONMHEHHBIH MPOBOSHUK C TOKOM. 3aKOH AMIepa.
B3amMo[elicTBEE TOKOB. PadoTa 0 IepeMellleHHIo MPOBOTHHKA C TOKOM B MAarHHTHOM IIOJIE.

YcropuTenu 3apsKeHHHX YacTuIl. Macc-cnekTporpad.

[ToToK BeKTOpa MarHUTHOM MHAYVKIMH. JJC MHOYKIHMHM B OBHUXKYIIAXCS IPOBOOHHKaX. UHIYKTABHOCTS.
MarsuTHBIE CBOMCTBA BEIIECTBa. JHEPTHUS MarHUTHOTO TIOJIS.

KoneOaHus # BOMHEL.

TapMoHHYecKHe KoneOaHus.

[TpeBpallleHe SHEPTHH IPH KoNMedaTeNbHOM IBUKEHUH.

XapaKTepHUCTHKH, CBOMCTBA MEXaHUYECKHUX BOJIH.

DNeKTpOMarHuTHHE Konebanus. CBOOOMHEE U BRHYXKIeHHBIE 971eKTPOMArHUTHEIEe KoneOaHus.

[TperpallleHle SHEPTHH B KOJIeOaTeTbHOM KOHTYpE.

[TepeMeHHEI TOK.

PafoTa # MOIITHOCTh TOKA.

TpanchopmMaTopHL.

JNeKTpOMarHuTHHE BOIHEL X UX CBOKWCTRA.

OnTrKa. 3aK0H OTpaXKeHHUS U IIPEJIOMIIEHHS cBeTa. [I0HOe BHYTPEeHHEeE OTpaXkeHHe.

Hntepdepenius creta. Judpakmus ceeta. [lonsgpuzanud ceeTa. [IHCIepCHs CBETA.

KBanTtoBas runote3a KpaHTa. Baeninunii GotosnekTpuieckuil apdexT.

®otom. Mopenu cTpoeHus aToMa. KBaHTOBEIE ITOCTyNaTH bopa.

JlazepHl.

CocraB ¥ cTpoeHHe aTOMHOT0 siapa. EcTecTBeHHas pagi0aKTHBHOCTE. LlenmHas peakus qeneHus Saep.

KpuTepuu oleHHBaHUS:

- 90-100 GanmoB - IpH TPaBUABHOM U IOJTHOM OTBETe Ha [IBa BOIPOCA;

- 80-89 fanmoB - Opu IPaBUILHOM M IOJIHOM OTBETe Ha OJWH M3 BOIPOCOB W HEIOHOM OTBETE Ha
BTOPOH;

- 60-79 6annoB - Ipu IPaBUIILHOM OTBETE Ha ONMH M3 BOIPOCOB MITH YaCTHYHOM OTBETe Ha 00a BOIPOCa;

- 0-59 GannoB - Mp¥ YaCTHYHOM OTBETE TONBKO Ha OOWH U3 BOMPOCOB, IPH OTCYTCTBHH ITPABHIBHEIX
OTBETOB Ha BOIIPOCHL.

[kana onleHUBaHUS
KonruecTBo Oanmos 0-59 60-79 80-89 90-100

[llkana oIleHWBaHUS HeynOBHeTBOpI/ITeHLHO Yoosn €TBOPHUTEJIEHO XOpOH.IO OtnugrO

IIpoBepouHasn padora
[MpuMepH 39439 [/ TPOBEPOYHON pabOTH:

1. Teno gBUXKeTCS paBHOMEHO 10 OKPYKHOCTH pagryca 1,5 M co ckopocThio 2 M/c. OpefenuTh yCKOPEeHUE
Tena.

2. KameHnp Opomer mop yriaoMm 30 rpafd K TOPH30HTY. co CKopocThio 10 M/c. OmpemenuTh JanbHOCTD
monerTa.

Kpurepuu oreHNBaHUS:

- 90-100 6anmnoB - TpY MONHOM DPEIIIeHUH ABYX 3aiady;

- 80-89 6annoB - Ip¥ TPaBUNBHOM U MONHOM pEIeHWH OTHOW 3alaY¥ W YaCTUYHOM DEelIeHUH BTOPOH
3amau;

- 60-79 6annoB - IpY IPaBUIFHOM U TIOJTHOM DEIIeHUH OOHOM 3alavy;

- 0-59 0anmnoB - IpK YaCTHYHOM pPellleHHH OTHOM 3aMauy UK HEePEeIIEHHOH 3aJayve.
KomuuecTso Ganmor 0-59 60-79 80-89 90-100

[llkana oIleHWBaHUS HeynOBHeTBOpI/ITeHLHO Yoosn €TBOPHUTEJIEHO XOpOH.IO OtnugrO

IMpakTHYeckue paboTHI
[TpakTHYeCKMe W CaMOCTOSITeNbHEE paboTH MPUBENEHH B METONUYECKUX YKA3aHUAX K IPAaKTHIECKUM
3QHSATHUSIM U CaMOCTOSITEIHEIM pafoTaM mo aucrminnHe «du3mukay.
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JlaGopaTopHBEe PaGOTH NPUBENEHH B METOAWUYECKMX YKa3aHMWAX K JabopaTopHEIM paboTaM mo
mucTUnIHHe «OU3HKa».

OtuéT no natopaTopHeM padoTaM. OTUET MpefcTapNIsgeTcs B GyMaxkHOM Bufe. OTUET

HOJKEH CONePKATH:

1. Hazpanwue nafopaTopHOH padoTHL.

2. Lens mabopaTopHO# padoTHL.
TpeboBanus K 0TYETY MO NabopaTOpHEM paboTam

3. [TpuOopH 1 IPUHAANEKHOCTH.

4. CxeMy WM PHCYHOK YCTAHOBKH, a TakKXKe PUCYHKH, TTOSICHSIONME BHIBOM padounx GopMyL.

5. OcHOBHEIE PacuéTHhIe GOPMYTH ¢ 06S3aTeTbHEIM TIOSICHEHHEM BeTHUHH, BXOIAIMX B GOPMYTY.
6. TabnuIEL.

7. [IpuMepH pacuéTa.

8. Ecru TpefyeTcs o 3aaHuUI0 - TPadUKU U TUATPAMMEL.

9. Brieop mo mabopaTopHoi padoTe.

Kputepuu oreHnBaHUS:

- 90-100 GamnmnoB - Ipu BEIIOTHEHUH BCEX IIYHKTOB B IOTHOM 00BéMe, 063 OMHO0K; COeNaHk ITPaBUIIbHEE
BHIBOJIBI;

- 80-89 $annoB - Mp¥ BHIONHEHHUH BCeX IMYHKTOB B IONHOM 00bEMe, HO JONYIEHH He3HAUHTeNbHEE
omuOKY B pacyeTax He BIUSIONINE Ha BRBOJ;

- 60-79 GannoB - TP BHIIOTHEHWH BCEX IIYHKTOB B MOTHOM 00bEMe, HO B pacdeTax JOMYIIeHH OIMuOKHY,
BIIUSIIOIIFE Ha BRIBOL;

- 0-59 6anmoB - mpu 0GOPMIIEHUY Pa3feNioB B HETIOTHOM 00bEME.
KonuuecTso Ganmor 0-59 60-79 80-89 90-100
[Tkana onleHUBaAHUA HeynoBneTBOPUTEIBEHO YIoBNeTBOPUTENIBHO Xopomo  |OTnugHO

5.2.2 OueHOYHbIE CPpeNcTBa MPH MPOMEXKYTOTHOH aTTeCTAIHH

[TpoMeXYyTOUHas aTTeCTaIls 00yJaloUUXCs Mo JUCHUIIHHEe "®H3KKa" TPOBOJUTCSI B COOTBETCTBUHU C
OIIOTI u stBNsteTCs 06A3aTENbHOH.

®opMoO¥ NPOMeXYTOUHOU aTTeCTallUM SBISETCH 3K3aMeH BO 2 CeMecCcTpe, B Ipollecce KOTOPOTO
ompenenseTcs chOpMHEPOBAHHOCTE 0003HAYEHHEIX B padouell MporpaMMe KOMIIETEHITHH.

OfyJaonmics caaéT 9K3aMeH , eC/Y IPUCYTCTBYIOT BCe YKAa3aHHHIE 37I6MEHTHL.

B cnydae Hanuuws yaeGHON 3aJOMKEHHOCTH, 00YJYAIOIMHUCS CaMOCTOSITENIBHO BHIIONHSAET Ta60PaTOPHEIE
paboTH, 0QOPMIISIET IO HUM OTHYET, IPECTABISIET BHIIOTHEHHEE B TETPAIX IPAaKTUYECKHE U CaMOCTOSTENbHEIE
padoTHL.

[Tpu poBeeHUH TPOMEKYTOUHOTO KOHTPOJIS 00ydaomuMcst OyaeT 3aJaHo [Ba BOIIPOCA, Ha KOTOPHIe OHU
OOMKHEL ATk OTBETEL.

Hanpumep:

Bonpocs! o151 IOATOTOBKY K 9K3aMeHY BO 2 CEMECTpE:

1. MexaHUYeCKHe U 3MeKTPOMArHATHEIE KoneOaHus.

2. Bonus B ympyro# cpene. D7eKTpOMarHUTHEIE BOJIHEL.

3. Pacuét uaTepdepeHNMOHHON KapTHHE OT OBYX KOTePEeHTHHIX HCTOUHHUKOB.
4. Dudpakiusa ®penens u Ppayurodepa.

5. EcTecTBeHHBIN cBET. BUAH MONSPU30BaHHOTO CBETA.

Kpurepuu orneHUBaHUS:

- 90-100 OanmnoB - Ip¥ IPaBUIFHOM H IIOTHOM OTBETE Ha IBa BOIPOCA;

- 80-89 6annoB - mpy MTPaBUIIBHOM ¥ TIOJTHOM OTBETE Ha OOWH M3 BOIPOCOB ¥ MIPABUIBHOM, HO HE

TIOJIHOM OTBETE Ha APYTOd K3 BOIPOCOB;
- 60-79 Ganna - Ipu TPaBUIIBHOM ¥ HETIOJTHOM OTBETE Ha [Ba BOIIPOCA WK IPABUNILHOM U TIOTHOM
OTBETE TOJIBKO Ha OKH U3 BOIIPOCOB;

- 0-59 Ganma - Tpy OTCYTCTBUM MPABUIIBHEIX OTBETOB Ha BOIPOCHL
KonuuecTso Ganmor 0-59 60-79 80-89 90-100
[Tkana oneHUBaAHUA HeynoBneTBOPUTEIBEHO YIoBNeTBOPUTENIBHO Xopomo  |OTnugHO

5.2.3 MeTogu4eckne MaTepHaTbl, ONpeNesIIONIne NMPONeIyPhl ONeHUBAHN 3HAaHWH, YMeHHH,
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HABBIKOB H (PIJIPI) OnmbITa JeATEIbHOCTH, XaPaKTePHU3VIOIITHE 3Tallbl (l)OpMPIpOBaHIfIﬂ KOMl'IeTeHIIIfIﬁ
HOpﬂJIOK OpraHU3allui IIPpOBeOEeHUS TEKYIIIETrO KOHTPOMA 1 HpOMe)KyTO‘-IHOI:I aTTeCTalluy IIPeaCcTaBlIeH B

[TonmoxkeHUN 0 IPOBENEHUH TEKYIIET0 KOHTPOJS U MPOMEXYTOUHOM aTTeCTAIllHH 00yYaroNIHXCs, OCBAUBAOIINX
o0pa3oBaTeNbHEE TPOrPaMMEL CpeIHero IpodecCHOHaNbHOTO obpa3oBanus B Ky3I'TY (Mm 06/-10).

6. Unbie cBeleHHA U (M/TH) MaTepPHaTbI
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