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06pa3oBaHuA B npegenax 0CBOEHMA
06pazoBaTe/ibHbIX nporpamm cpegHero
npogeccnoHanbHOro  obpasoBaHMsi Ha  6ase
OCHOBHOro o06Llero o06pa3oBaHMA C Yy4eToM
TpeboBaHM  (hefepasibHbIX rOCyAapCTBEHHbIX
o6pa3oBaTe/lbHbIX CTaHAAPTOB W MO/y4YaeMOoW
npogeccun  UAN - CrneynasibHOCTU  CpPeaHero
NpoeccMoHanIbHOro 06pa3oBaHKs.
3amecTuTenb AnpekTopa no YP

E. B. KoweneBa
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CreHsirmHa AHHa AHaTO/beBHa, Mpernofasate/ib [TOCYAapCTBEHHOIO MNPOMECCUOHAILHOIO
06pa3oBaTeNbHOro yupexaeHus TynbCcKoi 061acTh « TYNbCKUIA SKOHOMUYECKNIA KONNEMK.



[NoAcHUTENbHaA 3anncKa
Mporpamma 06Le06pa3oBaTe/IbHOM Y4eOHOW AUCUMNINHBL «PU3nKa» MpefHa3HadveHa A1
N3yyeHns (YU3NKN B NPodeccMoHa/IbHbIX 06pa3oBaTesibHbIX opraHusaumax CrioO, peanmsyrowmx
06pasoBaTte/ibHyt0 Nporpammy cpefgHero obuiero o6pasoBaHua B rnpegesiax 0CBOEHNA OCHOBHOM
npodeccnoHanbHoM obpasoBaTtenbHoW nporpammbl CMO (OMOM CIO) Ha 6a3e OCHOBHOMO
06Lero o6pas3oBaHMs Npy MNOArOTOBKe CreuuancToB CPefHero 3eeHa.
Mporpamma paspaboTaHa Ha ocHoBe TpebosaHuit PIrOC cpepHero o06Llero 06pa3oBaHus,
NpeabsaBASEeMbIX K CTPYKTYpe, COAEPXKaHWI0 M pe3y/ibTaTtaM OCBOEHUS Y4eOHON AMCUMMVHGI
«PU3nKa», B COOTBETCTBMU C PeKoMeHZauuAMM Mo opraHn3aumm nonyyeHus cpegHero obLyero
06pasoBaHus B Npefenax 0CBOeHMs 06pa3oBaTe/ibHbIX MPOrpaMMm cpegHero nNpogeccrnoHanbHOro
obpa3oBaHMA Ha 6a3e OCHOBHOro 06LLEro o6pa3oBaHMsl C Y4eTOM TpeboBaHMIn theaepanbHbIX
rocylapCTBeHHbIX  006pa3oBaTe/lbHbIX  CTaHAapTOB M NOAy4aemoin  npodeccun  wuam
cneymasbHOCTU  CpefHero npogeccMoHasbHoro obpasoBaHusi  (NMUcbMO  [enapTameHTa
rocyfapCTBeHHOM NOAUTUKMA B cihepe MOArOTOBKM paboumx kKagpoB n AMNO MuHo6pHayKu
Poccum o1 17.03.2015 Ne 06-259). OfobpeHa peLleHvieM hefepasibHOro y4e6Ho-MeToANYECKOro
06beAMHEHUs No 06LLeMy 06pa3oBaHMIO (NPOTOKON OT 28 MtoHA 2016 r. Ne 2/16-3)
CogepxxaHve nporpammbl «Pu3snKa» HarnpaBieHO Ha JOCTVXKEHUE CeAYHOLMX Lieneil:
* OCBOEHVE 3HaHWA 0 (yHAAMEHTaNbHbIX (PU3NYECKMX 3aKOHAX W MPUHUMNAX, Nexalimx B
OCHOBE COBPEMEHHON (IM3MYECKON KapTWHbI MUpa; Hambonee BaXKHbIX OTKPbITUSAX B 061acTu
(hM3MKKN, OKa3aBLUMX OMNpefenisatollee BNAHME Ha pa3BUTUE TEXHUKM U TEXHOMOIMKU, MeTodax
Hay4HOro No3HaHus NpUposbl;
* OB/IaiEHNE YMEHMAMW NPOBOAMTL HabNIOAEHWSA, NNAHUPOBATb W BbINOMHATL 3KCNEPUMEHTI,
BblABUraTb rMMNoTe3bl U CTPOUTb MOAENN, NPUMEHSATb MOJSyYeHHble 3HaHWUA MO (u3nke ANs
06bACHEHNA PasHOOOpPa3HbIX (OU3NYECKUX SABMIEHUA W CBOWCTB BELLECTB; MPaKTUYECKK
MCMosb30oBaTb  (PU3NYECKME 3HAHWS;, OLEHMBATb  AOCTOBEPHOCTb  eCTECTBEHHO-HAay4HOM
NH(opMaLun;
* pa3BuUTME MO3HABATE/IbHbIX WHTEPECOB, WHTENNEKTYasIbHbIX U TBOPYECKUX CMOCOGHOCTEN B
npouecce MpUOOPeTEHNS 3HAHWA W YMEHWI MO (PU3MKE C WCMNO/b30BaHMEM Pa3/IMYHbIX
NCTOYHNKOB MH(OPMaLMM U COBPEMEHHbIX MH(OPMALNOHHBIX TEXHOMOIUIA;
* BOCMUTaHME YOeXAEHHOCTM B BO3MOXHOCTW MO3HAHMS 3aKOHOB MPUPOAbI, UCMONb30BaHUS
[JOCTMXKEHUA (DM3MKM Ha 6naro pasBUTMS YENOBEYECKON UMBUIM3ALNN; HEOOXO0AMMOCTM
COTPYZAHMYECTBA B MPOLECCe COBMECTHOrO BbIMOSIHEHUS 3afay, YBaXKUTE/IbHOM0 OTHOLUEHWUSA K
MHEHWIO  OMMOHEHTa MNpu  06CYXAeHUM nNpPo6/aeM  eCTeCTBEHHO-HAYUYHOIO  COAEepXKaHus;
FOTOBHOCTU K MOP&/IbHO-3TUYECKOW OLEHKE WCMO/b30BaHMS Hay4YHbIX AOCTVXKEHWI, YyBCTBA
OTBETCTBEHHOCTM 3a 3aLUMTY OKPY>KatoLLel cpeibl;
* NCMO/Ib30BaHME MNPUOOPETEHHBbIX 3HAHWI WM YMEHWA [NA pelleHWs NpaKTUYeCKMX 3afad
MOBCEAHEBHOM >XM3HKW, o0becneyeHnss 6e30MacHOCTM COOGCTBEHHOW >KU3HW, PauyOHaIbHOIO
NPUPOLOMNO0/Ib30BAHNA N OXPaHbl OKPYXKAKOLLEN Cpefibl M BO3MOXHOCTb MPUMEHEHMNS 3HAHWIA MpW
peLleHnn 3aa4, BOSHMKAIOLLMX B NOC/eAYHOLLEN NMPOGecCMOHaIbHON AesTeNbHOCTH.
B nporpaMmy BKIOYEHO COfepXKaHWe, HanpasfieHHOe Ha (hOpMUPOBaHWE Yy CTYAEHTOB
KOMMETEHLNIA, HEOOXOAUMBIX AN KavyecTBeHHOro ocsoeHusi OMOIM CIO Ha 6a3e OCHOBHOMO
o6Lero obpas3oBaHMs ¢ NOMyYeHWEM CpefHero obLiero o6pa3oBaHus; NPOrpamMmmMbl MNOArOTOBKM
cneunanncTos cpefHero 3seHa (MMCC3).
Mporpamma Yy4e6HOW AMCUMNINHBLI «DU3NKa» SBNSETCS OCHOBOW Ans pa3paboTKy paboumx
nporpamm, B KOTOPbIX NpOgeccMoHabHble 06pa3oBaTe/ibHble OpraHu3auun, peanmnsytoLme
06pasoBaTte/ibHyt0 Mporpammy cpefHero oobulero obpasoBaHus B rpegenax ocBoeHus OMMOTM
CIO Ha 6a3e OCHOBHOro 06Llero 06pa3oBaHMs, YTOUHAIOT COAepXaHne y4yebHOro marepuana,
nocnefoBaTe/lbHOCTb ero U3y4yeHus, pacnpefeneHme y4yebHbIX 4acoB, TEMATUKY pedepaTos,
NHAMBUAYaNbHBIX NPOEKTOB, BUAbI CAMOCTOATE/IbHbLIX PaboT, yUunTbIBas cneumguky nporpamm
NOArOTOBKN KBa/IMPULMPOBAHHbLIX paboumx, ChayXawmx W CneuumasmctoB CpefHero 3BeHa,
0CBamBaemMoi npogeccun nnu cneLmanbHOCTK.
Mporpamma MOXeT WCMOoNb30BaTbCA  APYrUMM  NPOMeccUoHaIbHbIMU - 06pa3oBaTelbHbIMM
opraHusauusmMu,  peaiM3yroWmUMy  06pas3oBaTe/ibHy0  NporpaMMmy  cpefHero  o6Lyero
obpasoBaHuna B npegenax ocsoeHnsi OMOIM CINO Ha 6a3e OCHOBHOro o6Liero o6pasoBaHus
(MNCC3).






OBLASA XAPAKTEPUCTUKA YYEEHOW ANCUMMNANHBI «®UUKA»

B ocHoBe y4ebHON AUCUMNANHBI «DPU3MKa» NEXUT YyCTaHOBKa Ha (POPMUpPOBaHUE Y 06yYaeMbIX
cucTembl 6a30BbIX MOHATUIA (DU3UKN WU NPeACTaB/eHUn 0 COBPEMEHHON (DU3NYECKON KapTuHe
MUpa, a TaKXe BblpaboTKa YMeHWUA MPUMEHATb (PU3NYECKME 3HAHNA KaK B NMPO(eCcCUOHaIbHOM
[eATeNbHOCTY, TaK U ANA PELUEHUS XKU3HEHHDbIX 3aau.

MHorve noOMOXeHWsA, pa3BMBaemble (HDU3UKOM, paccMaTpMBalOTCA KakK OCHOBa CO3faHust U
NCMO/Ib30BaHNA MHAOPMALMOHHBIX U KOMMYHUKAUMOHHBLIX TexHosmornii (MKT) — ogHoro u3
Hanb0/1ee 3Ha4YMMbIX TEXHOOMMYECKMX LOCTUMXKEHNIA COBPEMEHHON LMBUNMN3ALUNA.

Pu3rKa faeT KU K NOHUMaHUI0 MHOTOUMCIEHHbIX SBIEHUIA U MPOLLECCOB OKPYXKAKOLLLEro Mupa
(B eCTeCTBEHHO-Hay4YHbIX 06/1acTsX, COLMONOrnM, SKOHOMUKE, fA3blKe, nuTepatype u gp.). B
(hn3nKe HOpPMUPYIOTCS MHOrME BUAbl [LEATENbHOCTW, KOTOpble WMEKT MeTa-npeaMeTHbIN
xapaktep. K HVMM B nepByl ouepedb OTHOCATCA: MOAENMPOBaHME OOBLEKTOB W MPOLLECCOB,
MPUMEHEHNE  OCHOBHbIX  MeETO4OB  MO3HaHMS,  CUCTEMHO-UHMOPMALMOHHbLIA  aHaius,
(hopmMyniMpoBaHMe TuUMoTe3, aHa/M3 W CUHTE3, CpaBHeHWe, 06006LleHne, cucTeMaTm3aums,
BbISIB/IEHNE MPUYMHHO-CNEACTBEHHbIX CBSI3€i, MOWCK aHaloroB, Ynpas/ieHNe OObekTamu K
npoueccamu. VIMEHHO 3Ta AMCUMNAMHA MNO3BOMSET MO3HAKOMUTL CTYAEHTOB C Hay4HbIMU
MeToaMM Mo3HaHUA, HAYUYUTb UX OT/IMYATb TUMNOTE3Y OT TEOPUN, TEOPUIO OT KCMEPUMEHTA.
®Pu3nKa MMeeT OYeHb 60MbLUOE W BCEBO3PACTAlOLLlEe YMC/IO0 MEXAUCUUNINHAPHBIX CBA3EN,
npuyem Ha ypoBHE KaK MOHATUAHOrO annapata, Tak U MHCTpyMeHTapus. CkasaHHOe MO3BO/SeT
paccmatpuBaTtbh (DM3MKY KaK MeTagucumnavHy, KoTopas npefocTaBnseT MeXAUCLMNINHapHbIN
A3bIK A1 ONNCAHNA HayYHOW KapTUHbI MUpa.

du3nka ABNAETCA CUCTEMOOOpPasyOWUM (PaKTOpOM A/18  eCTeCTBEHHO-HayUHbIX Y4ebHbIX
npeaMeTOB, MOCKO/bKY (PU3MYECKME 3aKOHbI IeXKaT B OCHOBE COAepXXaHus XUMUW, G1onoruu,
reorpaun,  acTpOHOMMM U CheUMabHbIX  AUCLUMNANH  (TEXHWYECKas  MexaHuKa,
ANEKTPOTEXHMKA, 3NEKTPOHWKA W Ap.). YuebHaa AaucuunivHa «®Pusmka»  co3paet
YHUBEPCa/IbHY0 6a3y A/ U3ydeHns 0O0LLeNPOodecCUOHaNbHLIX Y CheumabHbIX AUCLMMNIINH,
3aKnafblBas PyHAAMEHT A4/19 Noc/efytoLwero 06y4eHns CTyAeHTOB.

O6nafas NOrnMyYecKOn CTPOMHOCTBIO M OMUPasCb Ha 3KCrepuMeHTaslbHble (hakKTbl, Y4yebHas
ancumnnvHa «®usnka» popMupyeT y CTYAEHTOB MOAMHHO Hay4yHOe MMUPOBO33peHue. Pusnka
ABNAETCSH OCHOBOW YUYeHWs 0 MaTepraibHOM MUpe 1 peLuaeT NpobieMbl 3TOr0 Mupa.

N3yyeHne (usnkn B MNPOecCUOoHa/IbHbIX 00pa3oBaTe/lbHbIX OpraHu3aumsax, peansyroLmx
o6pasoBaTte/ibHyt0 MporpamMMy cpefHero obulero obpasoBaHus B npegenax ocsoeHus OMOIT
CIMNO Ha 6a3e 0CHOBHOro o6uiero obpasoBaHusi, UMeeT CBOM OCOGEHHOCTU B 3aBUCUMOCTU OT
npounsa nNpogecCUOHaNbHON0 06pa3oBaHNsA. 3TO BbIPAXKAETCA B COAePXaHUUM 00yYeHWs,
KO/IMYEeCTBE 4acoB, BbIENIEMbIX Ha W3yyeHWe OTAeNbHbIX TeM MporpaMmbl, ry6uHe ux
OCBOEHMWSI CTyAeHTaMu, 06beMe N XapakTepe NPakTUYeCKUX 3aHATWIA, BUAAX BHeayAUTOPHONA
CaMOCTOATENIbHOM paboTbl CTYAEHTOB.

Mpn ocBoeHMM cneynanbHocTen CIMO  TexHWYecKoro npoguas  NPoeccUoHaIbHOro
o6pasoBaHus (h13MKa n3yyaeTca 6onee yrnybneHHo, Kak npouibHas yyebHas AMCUMMNINHA,
yuuTbIBaOLAA CNeLmguKy 0CBamBaeMbIX CreLnaibHOCTEN.

B cogepxaHun y4yebHON AUCLUNINHBI MO  (PU3MKE NPU MOArOTOBKE OOyvatowmxcs o
npoteccnssiM 1 CneuuanbHOCTAM TEXHUYECKOro npotuis npodeccroHaIbHOro 06pasoBaHus
NPOMILHOM COCTaBNSIOLLEN ABMSETCA pasfen «ONeKTPoAvHaMuKa», TaK Kak G0/MbLUMHCTBO
npoeccunii N cneymanbHOCTEN, OTHOCALLMXCA K 3TOMY MPO(UIILD, CBA3aHbI C 3IEKTPOTEXHUKOW
N 3NEKTPOHMKOIA.

TeopeTuyeckne cBefeHUs MO (hU3MKe [AOMOSMHAKTCA [EeMOHCTpauusaMm 1 1abopaTtopHbIMM
paboTamu.

M3yyeHmne 06Le06pa3oBaTesibHON YHebHOM ANcUMnAnHbLI «Pusmnka» 3aBepLuaeTcs NoAseAeHNeM
NTOrOB B (hOpMe 3K3aMeHa B paMKax MPOMEXYTOYHOW aTTecTauuMn CTYAEHTOB B npouecce
ocsoeHus OIMOM CIMO ¢ nonyyeHnem cpeaHero ob6uero obpasosaxus (MMACC3).






MECTO YUYEBHOW ANCUUMIVHBI B YYEEHOM MJTAHE

YuebHasa gucumnavHa «®usmka» ABnseTca yyebHbIM NpeaMeToM Mo BbI6OpY M3 0643aTenbHOM
npeaMeTHON 06nacTn «EcTecTBeHHble Haykn» P OC cpeaHero o6Liero o6pasoBaHus.

B npodeccmoHanbHbIX 06pa3oBaTe/ibHbIX OpraHM3auusx, peasmsyrowmx o06pasoBaTe/ibHYO
nporpaMmy cpegHero obuiero obpasoBaHus B npegenax ocsoeHuss OMOIM CrO Ha 6ase
OCHOBHOro 06Llero o6pas3oBaHWs, Yy4yebHas gucumnavHa «®Pusmka»  M3y4vaeTcd B
06LeobpasoBaTe/lbHOM UMKe y4yebHoro nnaHa OMOM CIMO Ha 6a3e OCHOBHOIO 06LLEro
06pasoBaHus ¢ MoslyYeHneM cpegHero obuero obpasosarms (MMCC3).

B yuebHbiXx nnaHax TMNCC3 MecTo Yy4yebHOW AMCUMMAMHBLI «Pu3nMka» — B COCTaBe
06LLe0bpa3oBaTe/lbHbIX YYEOHbIX AUCUMUMIUH MO BblIGOPY, POPMUPYEMbIX U3 0653aTe/IbHbIX
npeameTHbIX o6nacterr ®rOC cpegHero obulero obpasoBaHus, Ans cneumansHocterr CMO
COOTBETCTBYHOLLEr0 NPOKNA NPORECCUOHaNIbHOIO 06pa3oBaHus.

PE3Y/IbTATbl OCBOEHWSA YYEEHOW ANCLMINHBI

OcBOeHME CcOAepXaHUs Y4yebHOM AnCUMNAUHBL  «Pu3mka» 06ecrneymBaeT AOCTMKEHUE
CTyAeHTaMu1 cneaytowmx pe3ynbTaTos:
* INYHOCTHBIX:
- YyBCTBO FOPAOCTM W YBaXEHUS K UCTOPUM U [JOCTMIKEHMSIM OTEYECTBEHHOW (PU3NYECKOA
HayKW; (DM3MYECKU rpamoTHOe MNOBeAeHWe B NPOMECCUOHaIbHOW [AesATeNbHOCTM U BbITy npu
obpallieHnn ¢ npubopamm 1 YCTPONCTBaMMU;
- TOTOBHOCTb K MPOAO/DKEHVIO 06pa3oBaHWsA W MOBbILEHUS KBaMPUKaLUM B M36paHHON
NPOMeCCNOHaNIbHON AeATeNIbHOCTN U 06BLEKTUBHOE OCO3HaHWE PO (PU3NYECKUX KOMMETEHLMI
B 3TOM;
- YMeHVe WCMoNb30BaTb [AOCTUMXKEHMSI COBPEMEHHON (DU3NYECKOM HaykKu W (PU3NYECKMX
TEXHONOMMA ANA MNOBbILWEHNSA COOGCTBEHHOrO WHTENNEKTYaSlbHOTO pPa3BUTUS B BblOpaHHOM
npodeccnoHasbHOM AeATENIbHOCTMY;
- YMEHMEe CaMOCTOsITe/IbHO A06blBaTb HOBblE A8 Cebsi (M3MUECKMe 3HaHWSA, UCMOoMb3ys Ans
3TOr0 AOCTYMHbIE UCTOYHUKM MH(OpMaL MK,
- YMeHVe BbICTpamBaTb KOHCTPYKTMBHbIE B3aVIMOOTHOLLUEHMSI B KOMaHAe MO PELUeHMI0 00LLmMX
3ajav;
- YMeHVe YnpaBasTb CBOeW MO3HaBaTe/IbHOW [eATeIbHOCTbO, NMPOBOAUTL CaMOOLIEHKY YPOBHS
COBCTBEHHOI O MHTENNEKTYaA/IbHOrO PasBUTUS;
« MeTanpeaMeTHbIX:
- UCMO/b30BaHME pasfInyHbIX BULOB NO3HABATE/IbHOW AEATENbHOCTU 418 PeLleHnst PU3NYECKMX
3afay, MpYMEeHeHWe OCHOBHbLIX MeTOLOB MO3HaHUA (HabnoAeHWs, OnucaHus, WU3MepeHus,
3KCMEePUMEHTA) AN U3YUEHUS Pa3INYHbIX CTOPOH OKPYXXatoLLEein AeNCTBUTENbHOCTH;

NCMO/Ib30BaHME  OCHOBHbIX  MHTENNIEKTYa/IbHbIX — Onepauyunii: — MOCTaHOBKM  3afauu,
(hopMynupoBaHWUA TUMOTe3, aHaIM3a U CUHTE3a, CpaBHeHUs, 0606LLeHWs, cucTeMaTu3aumu,
BbISBNIEHUS MPUYNHHO-CNEACTBEHHbIX CBA3el, MOMCKa aHanoros, (HOPMY/IMPOBaHUS BbIBOAOB
[NS N3YYEHUSI Pa3/IMYHBIX CTOPOH (DM3NYECKMX OOBLEKTOB, SIBMEHUI M NPOLIECCOB, C KOTOPbLIMU
BO3HMKaeT He0OXO0AMMOCTb CTa/IKMBATLCA B NPOMECCUOHA/IbHON Cepe;
- YMEHE reHepunpoBaThb MAEN M ONpeaensTb CPeACTBa, HEOOX0ANMbIE ANS UX peanu3aluu;
- YMEHVEe MCNo/b30BaTb Pa3/IMyHbIE UCTOUYHUKW ONS NOMYyYeHUs (hU3MYECKO WMHDopMaLmu,
OLeHMBaTb ee [JOCTOBEPHOCTb;
- YMEHVe aHanM3npoBaThb 1 NPeAcTaBNATb MHOPMALMIO B Pa3fIMUHbIX BUAAX;
- YMeHWe Ny6/IMYHO NpeacTaBnaTh pesybTaTbl COBCTBEHHOI0 UCCNeA0BaHNSA, BECTU AUCKYCCUM,
[IOCTYMHO 1 rapMOHUYHO CoYeTast cofepkaHune 1 hopMbl NPeACcTaBASEMON NHOPMaLUN;
* NPeAMETHbIX:
- C(hOPMMPOBAHHOCTb MNPeACTaB/EHWUIA O POAM U MecTe (PU3MKM B COBPEMEHHON Hay4HOM
KapTMHEe Mupa; MOHMMaHue (U3NYECKOW CYLLHOCTU HabnrogaeMblX BO BCeneHHOW SBNEHWN,

ponu (U3MKM B (DOPMMPOBAHMM KPYro3opa U (YHKLMOHANbHOW FpamMOTHOCTM YenoBeka Ans
PeLLeHMs NPaKTUYECKMX 3aay;






- BMafieHe OCHOBOMO/AralLWMMmN MU3NYECKMMN NOHATUAMMK, 3aKOHOMEPHOCTAMU, 3aKOHaMK 1
TEOpUSMU; YBEPEHHOE NCMO/b30BaHNE (PU3NUECKON TEPMUHONOTMN Y CUMBOJIUKN;

- B/lafleHVe OCHOBHbIMW METOZaMy Hay4yHOro MO3HaHWs, WCMNOMb3yeMbIMA B (IU3MKe:
HabNtoieHVeM, OnmcaHnem, U3MepeHneM, IKCNeEPUMEHTOM,;

- yMeHus ob6pabaTbiBaTb pe3ynibTaTbl W3MEPEHWUA, O6Hapy>XMBaTb 3aBUCUMOCTb  MeXay
(hr13nyeckMMY BENMUMHAMM, OOBACHATDL NOJYYEeHHbIe Pe3ynbTaTbl U AeNaTb BblBOLb;

- C(hOPMMPOBAHHOCTb YMEHUA peLlaThb (hM3nyecKue 3afauun;

- C(hOPMMPOBAHHOCTb YMEHUA MPUMEHATb MOMYYEHHble 3HAHWUSA AN OOBLACHEHWUS YCNO0BUN
NPoTeKaHWs (PU3NYECKMX SBMIEHWIA B NpUpoAe, NPogecCHOoHaNbHON ciepe M ANA NPUHATUSA
NPaKTUYECKNX peLLeHnid B MOBCEAHEBHOM XUN3HU;

- C(hOPMUPOBAHHOCTb COOCTBEHHOM MO3NLMU MO OTHOLIEHWUIO K (IM3NYECKON WH(opMaLmu,
nosly4aemon 13 pasHbIX UCTOYHMKOB.






COAEPXAHMUE YUYEBHOW ANCLM/TNHBI

BBegeHue

dur3nka — PyHOaMeHTaIbHaA HayKa 0 NMpupose.
EcTeCTBEHHO-HaY4HbI MeTOf, MO3HaHWSA, €ro BO3MOXHOCTM W TpaHuLbl MPUMEHUMOCTW.
JKCNepUMEHT 1 Teopurst B MpoLecce No3HaHWA Npupoasl. MogenvmpoBaHme (hU3nNYecKnx SBneHunii
M npoueccoB. Posib 3KCNepuMMeHTa M Teopun B MNpoLiecce MO3HaHWA Mpupoabl. Pusnyeckas
BeMUMHA. TMOrpewwHoCT M3MePEHNA (IM3NYECKNX BEIUUUH. PuU3MYecKne 3aKOHbl. ["paHuupbl
NPUMEHUMOCTN  (PU3NYECKUX 3aKOHOB. [MOHATME O (DM3MYECKOM KapTMHe Mupa. 3HauveHue
(hun3nkn npun oceoeHnm npoteccuin CroO u cneypansHocTeld CMO.

1. MexaHnka
KnHemaTnka. MexaHundyeckoe pnswkeHue. [lepemelleHne. [yTb. CkopocTb. PaBHOMepHoe
NPAMONIMHENHOE  ABWKeHWe. YcKopeHMe. PaBHOMepeMeHHOe MPAMOSIMHEHOE —[BUKEHMe.
CsobogHoe nafeHvie. [BwKeHne Tena, OPOLIEHHOrO MOA Yr/IOM K FOpU3OHTY. PaBHOMepHOe
LBVKEHWeE M0 OKPYXXHOCTU.
3aKOoHbl MexaHMKM HbloToHa. MepBblii 3akoH HbloToHa. Cuna. Macca. mnynsc. BTopoi
3aKOH HbloTOHa. OCHOBHOW 3aKOH KNacCU4eckon AMHaMWKW. TpeTuin 3akOH HbtoTOHa. 3akoH
BCEMWPHOTO TAroTeHus. [paBuTaumoHHoe nonie. Cuna Tsxectn. Bec. Cnocobbl mM3MepeHus
maccbl Tefl. Cusbl B MeXaHUKe.
3aKOHbl COXpaHeHUs B MexaHWKe. 3aKOH COXpaHeHus umnynbca. PeakTUBHOE [ABUXXEHMe.
PaboTta cunbl. Pabota noTeHumanibHbIX CWn. MOLWHOCTb. Heprusa. KnHeTuyeckas 3Heprus.
MoTeHUMabHas 3Heprus. 3aKOH COXpaHeHUs MeXaHWYeCKOW 3Hepruu. MprMeHeHMe 3aKOHOB
COXpaHeHus.
JeMoHCcTpaymn
3aBMCUMOCTb TPaeKTopum OT BbIGOPa CUCTEMbI OTCHETA.
Buabl MEXaHNYECKOr0 ABMXKEHUS.
3aBMCUMOCTb YCKOPEHUA Tefa OT ero MacChl U CU/ibl, AeNCTBYIOLLEN Ha Teno.
CnoxeHwe cun.
PaBeHCTBO M NMPOTUBOMOOXHOCTb HanpaBieHUs CUN AeACTBUSA U MPOTUBOLEACTBUS.
3aB1CKMMOCTb CU/Ibl YNPYrocTK OT AeopmMaLun.
Cunbl TpeHwus.
HeBecomoCTb.
PeakTUBHOE ABUXEHME.
Mepexop NOTEHUMAIbHOM 3HEPTUN B KMHETUYECKYHO 1 06paTHO.
NabopaTopHble paboTbl
NabopaTopHas paboTaNe 1
VccnepoBaHue ABMKeHWS Tena nog AeicTBUEM NOCTOSAHHOW CUbI.
Nab6opaTopHas paboTa Ne 2
M3yyeHure 3aKoHa COXpaHeHUs MMy ibCea.
NabopaTopHas paboTa Ne 3
CoxpaHeHMe MexaHNYeCKOoW 3HepPrum Npu ABVXXEHNUW Tena Nog AeNCTBUEM CUM TSXKECTU U
ynpyrocTu.
NabopaTopHasapaboTa Ne 4
CpaBHeHMe paboTbl CUbI C U3MEHEHWEM KMHETUYECKOW 3HEPrn Tena.
NabopaTopHas paboTaNe 5
3yyeHne 3aKOHOB COXpaHeHWs Ha Npumepe yaapa LWapoBs 1 6afIMCTUYECKOro MasTHUKa.
NabopaTopHas paboTa Ne>6
M3yyeHne 0cO6eHHOCTEN CUsbl TPEHUS (CKOMbXKEHMS).

2. OCHOBbI MOIEKYNSIPHON (OU3NKN N TEPMOANHAMUNKM
OCHOBbI MOJIEKYNSAPHO-KNHETUYECKOW Teopun. WaeasbHbI ra3. OCHOBHble MOI0XKEHUA
MOIEKYNIAPHO-KMHETUYECKOM Teopumn. Pas3mepbl ¥ macca MOSeKyn U aToOMoB. BpoyHOBCKoe
ABWKeHVe. Ouddysms. Cunbl 1 3Heprus MeXmoneKynspHoro B3avMogenicTeus. CTpoeHue
ra3zoobpasHbIX, >XUAKUX W TBepAblX Ten. CKOpOCTUM [ABMXKEHUS MOSEKYN U WX U3MepeHue.
NpeanbHblin ras. [asneHue raza. OCHOBHOE YpaBHEHWE MOMEKY/SPHO-KUHETUYECKON Teopumn
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rasoB. TemnepaTtypa M ee u3MepeHue. a3oBble 3aKOHbl. AGCOMIOTHLIN HyMb TemnepaTypsbl.
TepmoaMHaMUYecKas LKana TemnepaTypbl. YpaBHeHMe COCTOAHNSA UaeaibHOro rasa. MonsipHas
raszoBasi MOCTOSIHHas.

OcHOBbI TepMoguHaMUKK. OCHOBHble MOHATUA U ONpefAeneHns. BHYTPEHHAS 3Heprus
CUCTEMbI. BHYTpeHHsAA 3Heprus maeanbHOro rasa. PaboTa M TemnoTa Kak (opMbl nepegayn
3Heprumn. TennoeMKoCTb. YenbHas TemJ0eMKOCTb. YpaBHeHME TennoBoro 6anaHca. [lepsoe
Havyasio TepMoAnMHaMUKKN. AamabaTHblin npouecc. MpuHUMN AeACTBUA TeNI0BOM MawmnHbl. KM,
TennoBoro fsuratens. Brtopoe Hayano TepmoAMHaMUKK. TepMOAUMHAMUYEeCKas LiKana
Temnepatyp. X0n0AnAbHbIe MalKHbI. Tennosble apurateny. OxpaHa Npupoabl.

CeoiicTBa napoB. VicnapeHne W KOHAeHcauus. HacbIWeHHbIA nap M ero CBOMCTBa.
ABCOMOTHAs M OTHOCUTENbHAs BMIAXXHOCTb BO3AyXa. Touka pocbl. KuneHue. 3aBUCUMOCTb
TemnepaTypbl KUMEHWS OT AaBneHns. MeperpeTbili nap 1 ero NCnofb3oBaHme B TEXHMKE.
CBOICTBa XXMAKOCTEN. XapaKTepuUCTUKa XXMAKOro COCTOAHMSA BeLlecTBa. MOBEPXHOCTHbIN C/IOM
XMAKOCTW. DHEPrusi NOBEPXHOCTHOIO CM0SA. FABNEHMS Ha FPaHMLLE XXUAKOCTY C TBEPAbIM TE/OM.
KanunnspHble ABneHns.

CBoiicTBa TBepAbIX Ten. XapakTepucTKa TBEPAOro COCTOSAHMSA BeLLecTBa. YTpyrme CBOMCTBa
TBepAbIX Ten. 3akoH lNyka. MexaHuyeckue CBOICTBA TBepAbIX Ten. TensoBoe pacluMpeHune
TBEPAbIX TeN N XKNAKOCTeN. [naBneHne n Kpuctanmsaums.

JemMoHcTpaumn

[BvKeHne 6pOYHOBCKMX YacTuL,

Anddysns.

Vi3meHeHMe AaBneHns rasa c M3MeHeHeM TeMnepaTypbl NPU NOCTOSIHHOM 06beME.
30TepMunyeckuii n n3o6apHbIi NpoLecch.

Vi3meHeHWe BHYTPEHHE 3HePrum Tesl Npu CoBepLLEHNM paboTbl.

Mogenu TennoBbIX ABUraTeNeid.

KuneHve Bogbl NPY NOHWXEHHOM [aB/IEHUN.

McMXpoOMETp M TUrpomeTp.

$1BNEHNA NOBEPXHOCTHOIO HATSHKEHWS 1 CMaYMBaHUS.

Kpuctannbl, amophHble BELLECTBA, XXUAKOKPUCTANIINYECKME TENa.

NabopaTopHbie paboThl

NabopaTopHas paboTaNe 7

3mepeHne BNaXXHOCTM BO3AyXa.

NabopaTopHaspaboTaNe 8

3mepeHmne NOBEPXHOCTHOIO HATSXXEHNS XXMAKOCTW.

Nab6opaTopHas paboTa Ne 9

HabntogeHne npouecca Kpuctanimsauum MyyeHme geopmanmmn pacTsxeHus.

Nab6opaTopHas pa6oTaNe 10

M3yyeHune TennoBoro paclumpeHns TBepablxX Tes.

NabopaTopHas pa6oTa Nell

M3yyeHne 0CO6eHHOCTEN TENMI0BOr0 pacLLMpPeHuns Boapbl.

3. IneKTpoAnHaMnKa

DNeKTPUYeCcKoe rone. INeKTpUyeckme 3apafbl. 3aKOH coxpaHeHus 3apsaga. 3akoH KyrnoHa.
AnekTpuyeckoe none. HanpsXeHHOCTb 3/1eKTpUYeckoro nons. MpuHuMn cynepnosvumm nonen.
Pabota cun  anekTtpoctatuyeckoro  nons.  lloTteHuman.  Pa3sHOCTb  MOTEHLMaOB.
SKBUMOTEHUMANIbHBIE  MOBEPXHOCTU. CBA3b  MEXAY HanpsXKeHHOCTbD UM PasHOCTHIO
MOTEHLNANOB 3/1IEKTPUYECKOro Mons. [U3aneKTpukn B 3/MeKTpUYeckoM none. [lonspusaums
ANaneKTpukoB. [MpoBogHWKM B anekTtpuuyeckom none. KoHgeHcatopbl.  CoeauHeHve
KOHZIeHCAaTOpOB B Gartaperd. OHeprus 3aps>KeHHOro KOHAeHcaTopa. JHEeprus 31eKTPUYecKoro
nons.

3aKOHbI MOCTOAHHOIO0 TOKa. YCNoBUA, HeoOXOAMMble ANS BOSHWKHOBEHUS W MOAAEPXKAHWS
3NeKTpuYeckoro Toka. Cuna Toka U MAOTHOCTL Toka. 3akoH Oma ans ydactka uenu 6e3 3/C.
3aBMCMMOCTb 3/IEKTPUYECKOrO COMPOTUB/IEHUS OT MaTepuana, A/IMHbI 1 NoLaan nonepeyHoro
CeYeHMss MNPOBOAHMKA. 3aBUCUMOCTb 3/IEKTPUYECKOro COMPOTMB/EHWUA MPOBOAHUKOB OT






Temnepatypbl. ONEKTPOABWMKYLLAS ChMa UCTOYHMKA TOKa. 3akoH Oma Ansi MOSHON Lenw.
CoefMHeHVe NPoBOAHMKOB. CoeAnHEHVE WCTOUYHMKOB 3/1EKTPUYECKON 3Heprum B GaTtapeto.
3akoH xoyns—/leHua. PaboTa 1 MOLLLHOCTb 31EKTPUYECKOr0 TOKa. TennoBoe AeiCTBME TOKa.
DNEKTPUNYECKUI TOK B Pa3/INUHbIX Cpeaax. INEeKTPUYECKUA TOK B MeTannax. SNeKTPOHHbIN
ras. PaboTta BbIxoga. ONEKTPUYECKMIA TOK B 3MEKTPONUTAX. DNEKTPONM3. 3akoHbl dapafes.
MpUMeHeHWe 3N1eKTPONN3a B TEXHUKE. DNEKTPUYECKMIA TOK B rasax 1 Bakyyme. VloHM3aumsa rasa.
Buap! rasosbix pa3psgos. MoHATHE 0 nnasme. CBOWCTBA Y NPUMEHEHWNE 3/IEKTPOHHbIX MYyYKOB.
ANEKTPUYECKNA TOK B NOMYNpoBOAHMKax. CO6CTBEHHas NPOBOAMMOCTb MONYNPOBOAHUKOB.
MonynpoBoAHMKOBbIE NPUGOPBI.

MarHuTtHoe nosne. BekTop WHAYKUMM MarHuTHoro nons. [encTBme MarHWTHOrO Nons Ha
NPSAMOIMHENHBIA MPOBOAHUK C TOKOM. 3akoH Amnepa. B3avmopgeicTsme TOKOB. MarHuTHbIN
noTok. PaboTa Mo nepemeLleHNIO MPOBOAHMKA C TOKOM B MarHMTHOM none. [elicTeume
MarHUTHOrO MoNA Ha ABwKyLwmiica 3apsag. Cuna JlopeHua. OnpegeneHve yaenbHOro 3apsija.
YCKOpUTENN 3apsXKeHHbIX YacTuL,

ONeKTpOMarHUTHasA WHAYKUUA. ONeKTpoMarHUTHaa WHAYKUWA. BuxpeBoe 3neKTpuyeckoe
none. CaMONHAYKUMA. DHEPrUa MarHUTHOro nons.

JeMoHCT paymn

B3aumopgeincTeme 3apsyKeHHbIX Ten.

IMpPOBOAHMKM B 3M1EKTPUYECKOM MOSIE.

LN3aneKTpukmy B 3/1IEKTPUYECKOM MOSIe.

KoHpaeHcaTtopsbl.

Tennosoe AeNCTBUE 3IEKTPUYECKOTO TOKa.

CobcTBeHHasA 1 MpYMeCcHas NpPoBOAMMOCTb MOYNPOBOAHMKOB.

MonynpoBOAHUKOBBIN AMOA,

TpaH3ucrop.

OnbIT OpcTesa.

B3aumopelicTBmne NPOBOAHMKOB C TOKaMMm.

OTK/MOHEHWE 3M1IEKTPOHHOIO MyYKa MarHUTHLIM MOJIEM.

AnekTpoasuraTess.

ANeKTpon3mMepuTesbHbIe NPUOoPLI.

ONeKTPOMarHUTHas UHAYKLUNS.

OnbITbl Papages.

3asucnumoctb C caMONHAYKUNN OT CKOPOCTU U3MEHEHUSA CU/bl TOKA U UHAYKTUBHOCTU
NMPOBOAHNKA.

PaboTa anekTporeHeparopa.

TpaHcthopmarop.

NabopaTopHble paboThI

NabopaTopHas paboTa Ne 12

M3yueHne 3akoHa OMa A/1a yyacTka Lienu, nociefoBaTe/lbHOro 1 napasne/ibHoro CoefuHeHus
MPOBOAHVKOB.

NabopaTopHas paboTa Nel3

M3yyeHune 3akoHa Oma 411 NOMHO Lenu.

NabopaTopHas paboTa Nel4d

M3yyeHmne ABNEeHNSA 3NeKTPOMarHUTHOM MHAYKLUMA.

NabopaTopHas paboTa Nel5

OnpefeneHne KoaguLmeHTa NoMe3HOro AenNCcTBUS 3NeKTPUYECKOro YaiHuKa.

NabopaTopHas paboTaNe 16

OnpefeneHne TemnepaTtypbl HATU Namnbl HaKa/IMBaHWS.

NabopaTopHas paboTa Nel7

OnpegeneHve S4C 1 BHYTPEHHEro CONPOTUBEHUS NCTOUHMKA HANPSHKEHNS.

4. KonebaHus 1 BO/HBbI
MexaHnyeckne KonebaHus. KonebatesibHoe [BWXKeHWe. [TapMOHMYecKue — KonebaHus.
CBo60AHbIE MexaHu4veckune KonebaHus. JIMHelHble MexaHWyeckue KonebarteflbHble CUCTEMbI.






MpeBpalleHne 3HeprumM npu  KonebatefbHOM  ABVMXKeHUW. CBO6GOAHbIE  3aTyxaroLime
MexaHuyeckme KonebaHus. BbIHYX4eHHbIe MexaHUYecKune KonebaHus.

Ynpyrve BonHbIl. onepeyHble ¥ NPOLO/bHbIE BOMHbLI. XapaKTePUCTUKN BO/HbI. YpaBHeHMe
NIOCKON 6Geryuiert BOMHbI. VHTepdepeHUMs BOMH. TMOHATME 0 AMdpakumMy BOMH. 3BYKOBbIE
BOJIHbI. Y /IbTPa3BYK 1 €ro npuMeHeHue.

AneKTpoMarHuUTHbIe KosebaHus. CBO6GOAHbIE 3M1EKTPOMArHUTHbIe KonebaHus. MpeBpatleHne
3Heprumn B KonebaTe/lbHOM KOHTYpe. 3aTyxatolme 3NeKTpoMarHUTHble KonebaHus. eHepaTop
He3aTyXarLWmX 3/1eKTPOMArHUTHbIX KofebaHWA. BbIHYX/EHHbIE 3MEKTPUYECKMe KosebaHums.
lMepeMeHHbIN TOK. "eHepaTop MepeMeHHOro Toka. EMKOCTHOe M MHAYKTUBHOE COMPOTUBNEHUSA
nepemMeHHOro Toka. 3akoH OMa [Ans 3M1eKTPUYEeCKOn Uenu nepeMeHHOro Toka. PaboTta u
MOLLHOCTb MepemMeHHOro Toka. 'eHepaTopbl TOKa. TpaHC(opMaTopbl. TOKM BbICOKOW 4acTOTbl.
MonyyeHwve, nepefaya n pacnpegeneHne 3NeKTPOIHEPTn.

ANEeKTPOMarHUTHbIE BOJIHbI.  JMIEKTPOMarHUTHOE Mofie  KaK O0cobbli  BWfg —MaTepuu.
ANeKTpoMarHuTHble BOMHbI.  Bubpatop Tepua. OTKpbITbIA  KoNnebaTenbHbIA  KOHTYP.
W306peTeHmne paguo A. C. MNonosbIM. MoHATYE 0 pagnocBsa3n. MNpruMeHeHWe 3N1eKTPOMarHUTHbIX
BOJH.

JemMoHcTpaumn

CB06O/HbIE 1 BbIHY)XAEHHbIE MEXaHNYecKMe KonebaHms.

Pe3oHaHc.

O6pa3oBaHMe 1 pacnpocTpaHeHWe Yrpyrux BOJH.

YacTtoTa KonebaHuii 1 BbICOTa TOHA 3BYKa.

CBO060AHbIE 3/1EKTPOMArHUTHbIE KonebaHus.

OcuunnorpaMmma nepeMeHHoOro Toka.

KoHzeHcaTop B Lienu nepeMeHHOro Toka.

KaTyLuKa MHAYKTUBHOCTY B LieMn NePeMEHHOro TOKa.

Pe3oHaHC B nocnefoBaTe/ibHOM Lieny NepemMeHHOro Toka.

M3nyyeHve 1 nprem 3n1eKTPOMarHUTHBLIX BOJTH.

Paamocsasb.

NabopaTopHble paboThl

NabopaTopHas paboTa Ne 18

M3yyeHmne 3aBUCMMOCTY Neproga KonebaHuii HUTSHOTO (Mn NPYXXMHHOT0) MasTHUKA OT [J/IMHbI
HUTK (MK Maccbl rpys3a).

NabopaTopHas pa6oTa Ne 19

VIHAYKTUBHbIE Y eMKOCTHOE COMPOTUB/IEHUA B LIEMW NEPEMEHHONO TOKa

5. OnTunka
Mpupopga ceeTa. CKOPOCTbL PacnpocTpaHeHNa CBeTa. 3aKOHbI OTPAKEHUA U NPENOM/IEHNSA CBETa.
MonHoe oTpaxkeHue. JInH3bIl. [N1a3 Kak onTuyeckas cuctema. OnTuyeckune nNpubopsI.
BonHoBble cBoWcTBa cBeTa. WHTepgepeHUms cBeTa. KOrepeHTHOCTb CBETOBbIX Jlyueid.
WHTepepeHumnss B TOHKMX NneHkax. [losocbl paBHOW ToNWwMHbL.  Konbua HblOTOHa.
Vcnonb3oBaHve MHTepgepeHLMM B HayKe 1 TeXHWUKe. Augpakunsa ceeTa. Audpakums Ha Lwenu B
napanniefnibHblX fiyvax. AudpakumoHHas pewletka. lMoHaTne o ronorpadun. [Monspusayms
nonepeyHbIX BOMH. MNonsapusaums ceeTa. [BoiHOe nyyenpenomneHve. Monsapoundbl. Aucnepcus
cBeta. Bugpl cnektpoB. CnekTpbl ucnyckaHua. CnekTpbl MOrIOWEHNs. Y bTparoneToBoe 1
NHppaKpacHoe n3nyyeHuns. PeHTreHoBCKMe nyyun. VX npupoaa n CBOMCTBA.
JeMoHCcTpaynm
3aKOoHbI OTPaXXeHWA 1 NPeIoMNeHNs CBeTa.
MonHoe BHYTPEHHee OTPaXKEHWE.
OnTunyeckme npuoopsbl.
VHTepepeHuus caera.
Oundppakums ceerta.
Mongapu3sauma ceeTa.
MonyyeHne cnekTpa C MOMOLLbIO MPU3MBbI.
MonyyeHne cnekTpa c MOMOLLBH0 ANGPaKLNOHHON peLleTKu.
CnekTpockon.
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MpakTnyeckne paboTbl

NabopaTopHas paboTaNe 20

M3yyeHne n3obpaxxeHns NpeMeToB B TOHKOM /INH3E.

NabopaTopHas paboTaNe 21

3yyeHne nHTepepeHuUn 1 anudpakLmmn ceeta.

NabopaTopHas paboTa Ne 22

I"pagymnpoBKa CNekTpocKona u onpeaeneHne 4/IMHbl BOMHbI CNEKTPa/IbHbIX TMHWA.

6. OCHOBbI CreLUnanbHOM TeOPUM OTHOCUTE/TbHOCTU
VIHBapMaHTHOCTb MOAYNA CKOPOCTM CBETA B BaKyyMe. [ocTynaTbl QiHLLUTEHA. [POCTPaHCTBO U
BPEMS CneuunanbHON TEOPUN OTHOCUTENBHOCTU. CBSA3b MacChbl U 3HEPrMM CBOBOAHONM YaCTULLbI.
DHeprus rnokos.

7. DNEeMeHTbl KBaHTOBOW (h13NKU
KBaHTOBasA onTuka. TennoBoe W3nydeHue. PacnpefeneHne 3HePruv B CreKTpe abContoTHO
yépHoro Tena. KBaHToBas runotesa MNMnaHka. ®OTOHbI. BHELWHWIA (hOTOINEKTPUYECKUIA I(PEKT.
BHyTpeHHWI  (hoTo3thdhekT.  Twunbl  (POTO3NEMeHTOB.  [aBneHve cBeta. [MoHATME 0O
KOpMYCKYNAPHO-BO/IHOBOW NPUPOJe CBeTa.
du3nka atoma. Pa3BuTUe B3rNs40B Ha CTPOEHME BeLLecTBa. 3aKOHOMEPHOCTU B aTOMHbIX
CrnekTpax Bogopofa. AfepHas mogenb atoma. OnbiTel 3. Pesepdopaa. Mogens atoma Bogoposa
no H.bopy. Nnote3a ae bpoins. CooTHOLLEHNE HeonpeaenéHHocTei Meli3eH6epra. KBaHTOBbIE
reHepartopsbl.
JeMoHCcTpaymn
doT0o3th(eKT.
JnHeiiyaTble CNeKTPbl Pas/IMyHbIX BELLECTB.
M3nyyeHune nasepa (KBaHTOBOIrO reHepaTopa).
CYeTUMK MOHM3NPYIOLLMX M3/TYYEHWIA.

8. IBontounsa BeceneHHom
CTpoeHue 1 pa3BuTme BeceneHHON. TéMHas maTepus U TEMHas SHeprus.
3sonouusa 3ee3q. Mmnotesa nponcxoxkaeHnsa CosHeYHOM cUCTeMbl. TepMOsLePHbIN CUHTES.
Mpobnema TepMOSAEPHON 3HepreTMkW. OHeprus ConHua W 3Be3q. JBONOUMS  3Be3d.
MpouncxoxaeHne COMHEYHOM CUCTEMBI.
JemMoHcTpayun
ConHeyHasa cuctema (MoAens).
doTorpaumu nnaHet, caenaHHbIe ¢ KOCMUYECKNX 30H0B.
KapTa JlyHbl 1 nnaHeT.
CTpoeHue 1 3BonHOUMS BceneHHoI.






MPUMEPHBIE TEMbl PEGEPATOB (JOK/TALOB), MHABUAYAJBHBIX NMPOEKTOB

AnekcaHgp MpuropbeBny CT0ETOB — PYCCKUIA (U3NIK.

AnekcaHap CtenaHoBmY onoB — PYCCKMIA YUeHbIR, N306peTaTeslb paano.

AnbTepHaTUBHAA 3HEPreTnKa.

AKYCTMYeCKME CBONCTBA NOMYNPOBOAHMKOB.

AHppe Mapn AMnep — OCHOBOMOIOXHUK 3N1eKTPOANHAMUKMN.

ACWHXPOHHBbIV ABUraTeNb.

AcTepoungpl.

ACTPOHOMUSA HaLLNX gHEA.

ATOMHasa pu3nka. N3oTonbl. MNprMeHeHre pagnoakTUBHBIX U30TOMOB.

BeckoHTaKTHble METOAbI KOHTPOA TeMMNepaTypbl.

BunonspHble TpaH3UCTOpbI.

Bopuc CemeHoBMY AKOOU — (PU3NK 1 M306peTaTelb.

Benunuaiiume oTKpbITUA UMK

Buapbl aneKTpuyecKnx paspagos. DNeKTpUYecKre paspsibl Ha cnyKoe YesioBeka.

BnusHue getheKToB Ha Pr3MYECcKre CBONCTBA KPUCTAN/IOB.

BceneHHaa n TemHasa maTepus.

Manuneo Mannneit — ocHoBaTe/lb TOYHOIO eCTECTBO3HAHUS.

[Conorpadusa u ee NpyMeHeHKe.

[BWxeHne Tena nepeMeHHoO Macchl.

Ondpakums B HaLLEN XU3HW.

XKnpkue Kpuctannbl.

3akoHbl Kupxroga fns aneKTpruyeckom Lenu.

3aKOoHbI COXpaHeHNs B MeXaHWKe.

3HaueHue OTKpbITUIA Fanunes.

Wropb Bacunbesny KypuaToB — (hM3MK, OPraHmn3aTop aTOMHON HayKM U TEXHUKW.

Vcaak HbtOTOH — co3atesib KNacCuyecKom rsmnku.

Vcnonb3oBaHWe 3/1EKTPO3HEPTUN B TPAHCMOPTe.

Knaccugukaums n xapakTepucTnKn 3/ieMeHTapHbIX YacTul,

KOHCTPYKLMOHHasA MPOYHOCTbL MaTepurasna u ee CBsi3b CO CTPYKTYPOIA.

KOHCTpyKUusa 1 BUAbI 1a3epoB.

KproanekTpoHuKa (MUKPO3NEKTPOHNKA U XO/OA).

Na3epHble TEXHONOMMK U UX UCMOMb30BaHME.

JNeoHapo fa BvHUM — y4eHblil 1 n3obpetaTens.

MarHuTHble n3MepeHns (MPUHLMMbI NOCTPOEHUS NPMOOPOB, CNOCO6LI M3MEPEHNS MArHUTHOIO
NMOTOKa, MarHUTHOWN MHAOYKUNN).

Malikn ®apafein — cosgatesib yUYeHus 06 31eKTPOMarHUTHOM Mofe.

Makc lNnaHk.

MeToj, MeyeHbIX aTOMOB.

MeTogbl HabMAeHNS U perncTpaumun paguoakTUBHbLIX U3NYUYEHUIA N YacTUL,.

MeTozb! onpeaeneHns na0THOCTW. l

Mwuxamn Bacuibesuy JIOMOHOCOB — YUeHbI SHLMKIOMNEANCT.

Mogenn atoma. OnbIT Pesepdopaa.

MonekynsapHO-KMHETMYECKan Teopua naeasibHbIX rasos.

Mo/IHUS — ra30Bblil paspsg B NPUPOAHBIX YCNOBUAX.

HaHOTeXHONOrs — MeXAMCUMUNANHapHas 061acTb (yHAAMEHTaIbHOW M NMPUKNAAHON HayKw
TEXHUKMN.

Hwvkona Tecna: >XU3Hb U HeOOblYaliHble OTKPbITUS.
Hwukonain KonepHuk — co3faTenb renmMoLeHTPUYECKOn CUCTEMbI MUpa.
Hunbc Bop — oauH 13 cosgarteneii COBPEMEHHON PU3NKN.
HykneocuHTe3 Bo BceneHHO.
O6bsCHeHNe (POTOCMHTE3A C TOUKM 3PEHUSA (DU3NKMN.
OnTuYeckre ABNEHNS B NPUPOSE.

« OTKpbITVE Y NPUMEHEHVE BLICOKOTEMIMEPATYPHOI CBEPXNPOBOANMOCTM.
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[MepeMeHHbIN 3NEKTPUYECKNIA TOK 1 €ro NPUMEHEHME.
Mna3ma — 4eTBepTOe COCTOSHNE BELLECTBA.

MnaHeTbl CONHEYHOM CUCTEMbI.

MonynpoBOAHMKOBbIE AaTUMKM TeMnepaTypbl.
MpYMEHEHME XNAKNX KPUCTaNN0B B MPOMbILLEHHOCTW.
MpumeHeHWe SAePHbIX PeaKTOPOoB.

Mpupoaa theppomarHeTM3mMa.

|_|p06!'|eMbI 3K0N0ormun, ced3aHHbIe C NCMNOJSIb30BAHNEM TENMJIOBbIX MaLlWH.

Mpoun3BoAcTBO, Nepeaaya 1 UCMNONb30BaHWE 3/IEKTPO3HEPTUN.
MpowncxoxaeHne CONMHEYHOW CUCTEMBI.
Mbe3031eKTPUYECKNIA 3WGEKT €ro NPUMEHEHNE.

Pa3BuTuMe CpefCcTB CBA3M U Pasmo.

PeaKTuBHbIe ABUraTeNN N OCHOBbI p8.60TbI TEensI0BOM MallVHbI.

PennkToBoe nsny4eHue.
PeHTreHoBckue nyun. Ictopmsa oTKpbITUS. [pruMeHeHNe.
PoxxaeHvie 1 3BoMOLMSA 3BE3[,
Ponb K. 3. LINONKOBCKOro B pa3sBUTUM KOCMOHABTUKMN.
CBeT — 3n1eKTpomMarH1THas BOJHa.
Cepreii  TMaBnoBny  KoponeB —  KOHCTPYKTOP M
>aKeTHOKOCMUYECKOW TEXHUKMN.
Cwunbl TpeHus.
CoBpeMeHHas CnyTHUKOBas CBA3b.
CoBpemeHHas (hnsmyeckas KapTuHa mupa.
CoBpeMeHHble cpeacTBa CBA3M.
Co/HLEe — UCTOYHUK XXMU3HW Ha 3eme.
TpaHcgopmatopsbl.
* ¥YnbTpa3ByK (N0ONy4eHne, CBONCTBA, NPUMEHEHME).
* YNpaBnsieMblil TEPMOSAEPHBIN CUHTES.
YCKOpUTENN 3apPSXKEHHbIX YaCTULL,.
du3rkKa n Mysblka.
dur3nyeckne cBOMCTBA aTMOCHEpPI.
®DOTO3/M1EMEHTHI.

®oTo3thteKT. MpumeHeHne ABAEHNA HOTO3(deKTa.

UepHble abIpbl.
LLIKana 3N1eKTPOMarHUTHbIX BOJH.
JKonornyeckme npobsieMbl U BO3MOXHbIE MYTU UX PELLEHUS.

AMunnii XpuctmaHosmY JIeHL, — PYCCKNIA (hN3MK.

ONeKTPOHHas MPOBOAMMOCTbL MeTan0B. CBePXNPOBOANMOCTb.

OpraHm3aTop

XaHc KpucturaH 3pcTes; — OCHOBOMOJIOXHUK 3/1EKTPOMArHeTu3ma.

npov3BoacTBa
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TEMATWYECKOE NMN1AHMPOBAHWME
TEXHONOMMYECKIWIA NPODW/Tb MPOGECCUOHAIBHOIO OBEPA30BAHMNS
Mpn peanu3aumm cofepXxaHns o06Le06pa3oBaTeNilbHOM YY4eOHOM AUCUMMAUHBI «PU3NKa» B
npegenax ocsoeHnss OMOIM CMO Ha 6a3e OCHOBHOro 06Liero o6pa3oBaHUs C NOMYy4YeHUeM

cpeaHero obulero obpasosaHus (MMCC3) ayautopHas (06s3aTeNnbHas) Harpy3ka 06y4daroLmxcs,
BK/ItOYas nabopaTopHble paboTbl, — 121 yac.

TEMATUYECKWIA MNAH

Kon-Bo
4acoB
HavmeHoBaHWe pa3fenos 1 Tem Bcero
Teopua  Jla6op.
paboTbl
BBepneHuve 3 3
1. MexaHuKa 24 12 12
2. MonekynsapHasa usmka. TepMoamMHammnka 14 4 10
3. DnekTpoaHaMmKa 30 18 12
4. Koneb6aHusi 1 BOMHbI 16 12
5. OnTmka 8 2 6
6. OCHOBbI creynanbHoOM TeEOPUN OTHOCUTENBHOCTH 6 6
7. INeMeHTbl KBAaHTOBOWN (HM3MKM 12 12
8. IBOMOLMSA BCENEHHOM 8 8
WToro: 121 77 44

MpomexxyTouHas aTTecTaums B (hopme 3K3ameHa
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XAPAKTEPVICTUKA OCHOBHbIX BUAOB YYEEHOW AEATE/ILHOCTW

CopeprxkaHune
06yuyeHus
BeefeHune

1. MEXAHUKA
KnHemaTuKa

3aK0Hbl MEXaHUKU
HbloTOHA

CTYIEHTOB

XapaKTepuCTKa OCHOBHbIX BUOB AESTENbHOCTU CTYAEHTOB (Ha YpPOBHe
YUe6HbIX AECTBII)

YMeHUs NOCTaHOBKW LeNein [esaTelbHOCTW, MaHMPOBaHUS COGCTBEHHOW
[eATeNbHOCTM ANA  LOCTVDKEHWS MOCTaBMEHHbIX Leneid, npeasuaeHns
BO3MOXHbIX Pe3y/bTaToB 3TUX AEWCTBUI, OpraHuM3aumy CaMOKOHTPONS U
3UEHKN NOMYYeHHbIX Pe3ynbTaToB. Pa3BuUTUE CMOCOOGHOCTM SICHO W TOYHO
n3naratb CBOWM MbICAM, NIOTMYECKM OOOCHOBbLIBATb CBOK) TOYUKY 3pEHUS,
BOCMPMHUMATb W aHa/IM3MPOBaTb MHEHUSI COOECEeHMKOB, NpU3HaBas npaso
Apyroro 4enoBeka Ha WHOe MHeHue. [lpou3BefeHve  M3MepeHUs
(M3MYECKMX BEIMUMH U OLEHKA FpaHuLbl MOrPELLUHOCTEN W3MEPEHMWIA.
MpeacTaBneHne rpaHuLbl MOTPELUHOCTEA WM3MEPEHWUI A MpW  MOCTPOEHUM
rpaukoB.  YMeHMe  BbICKasblBaTb  TUMOTE3bl AN 0ObACHEHUA
HabaaeMbIX ABMEHWI. YMeHVe npeanaratb MOAEN SABNEHUIA. YKaszaHue
rpaHUL, MPUMEHUMOCTU (DU3NYECKUX 3aKOHOB. W3M10)KEHMEe OCHOBHbIX
MOMIOXKEHWUIA COBPEMEHHOIN Hay4HON KapTUHbI MUpa. MpuBeaeHVe NprMepoB
BNUAHUA OTKPbITUIA B (DM3MKE Ha MPOrpecc B TEXHWKE W TEXHONOrUu
npomnssoacTea. Vcnons3oBaHue HTepHeTa A4/1s moucka MHpopmMaLmm

OO6bsICHEHME  AEMOHCTPALMOHHBLIX  3KCMEPUMEHTOB,  MOATBEPXAAOLLNX
3aKOH  WHepumn.  V3mepeHme  maccbl  Tena.  WamepeHue  cusbl
B3aMMOJENCTBMA TeN. BbluMcneHne 3HayeHUss CUA MO W3BECTHbIM
3HaYeHUAM Macc B3aMMOAENCTBYHOLWMX TEN U NUX YCKOPEHWIA. BbluncneHne
3HAYeHMs YCKOPEHWI TeNl N0 M3BECTHbIM 3HAYEHWUAM AeCTBYHOLMX CUM 1
macc Ten. CpaBHeHue Cubl AEACTBUA U NPOTUBOAENCTBUSA. TpUMeHeHMe
3aKOHa BCEMMPHOrO TAFOTEHUS MpPU  pacyeTax CUA U YCKOPEHWIA
B3aMMOAENCTBYOLLMX Ten. CpaBHEHNE YCKOPEHNS CBOOOAHOMO MafeHus Ha
nnaHetax COMHEYHOIN cuCTeMbI. BblgeneHne B TeKCTe YYeOHMKA OCHOBHbIX
KaTeropuini - Hay4yHo MHQopmaummn. [pefcraBneHne  MeXaHW4ecKoro
[BVKEHUS Tena YpaBHEHMSIMU 3aBUCUMOCTWM KOOpPAMHAT W NPOeKumein
CKOpPOCTW OT BpemMeHW. [lpefcTaBneHne MeXaHWYeCKoro ABMXKEHUA Tena
rpachMkaMmn 3aBMCUMOCTW KOOPAMHAT W MPOEKLMEA CKOPOCTN OT BPEMEHN.
OnpepeneHne KoopanHaT NPOMAEHHOro MyTH, CKOPOCTU M YCKOPEHNS Tena
no rpagmkam 3aBMCUMOCTU KOOPAMHAT U MPOEKLMIA CKOPOCTU OT BPEMEHM.
OnpefeneHne KOOpAMHAT NPOMAEHHOrO NyTW, CKOPOCTU 1 YCKOPEHUs Tena
N0 YpaBHEHMSM 3aBUCMMOCTM KOOPAMHAT M MPOEKUUA CKOpOCTU OT
BpemeHW. [lpoBefeHME CpaBHUTE/IbHOTO aHaln3a pPaBHOMEPHOro U
paBHOMEPEMEHHOI0 [BVKEHWNNA. YKa3aHue 1NCnonbL30BaHNS
NoCcTynaTeNbHOro ¥ BpaLLlaTe/lbHOro ABMKEHWNIA B TEXHMKE.

OObsiCHeHME  [EMOHCTPALUMOHHbBIX  3KCMEPUMEHTOB,  MOATBEPXAAOLLMX
3aKOH  uHepumn.  3mepeHne  maccbl  Tena.  3smepeHwe  cunbl
B3aMMOAENCTBUA  Ten. BblUMCNEHWE 3HAYEHWS CUA MO WU3BECTHbIM
3HaYeHNAM Macc B3avMOLENCTBYIOLLMX TeN U UX YCKOPEHWIA. BbluncneHme
3HaYeHWS YCKOPEHWIA TeN MO U3BECTHbIM 3HAYEHUAM AEWCTBYIOLWMX CUM U
macc Ten. CpaBHeHMe CWMbl AeACTBUA M NPOTUMBOAENCTBUSA. pumeHeHne
3aKOHa BCEMMPHOrO TAMOTEHMS MpPU pacyeTax CUN U YCKOPEHWUI
B3aMMOZeNCTBYOLWMX Ten. CpaBHEHME YCKOPEHUs CBOGOAHOIO NafeHus Ha
nnaHetax CO/HEYHOWN cUCTEMbI. BbigeneHne B TeKCTe yUYebHMKa OCHOBHbIX
KaTeropuin Hay4Hoi nHgopmaumm
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3aKOHbI COXpaHeHus 3prIMeHeHne 3aKOoHa COXpaHeHUs UMMNybca ANA BblYMCNEHUA N3MEHEHWI

B MEXaHUKe

CKOpOCTEN Ten Npu WX B3auMoAeWcTBMAX. M3mepeHne paboTbl cun w
N3MEHEHVE KUHETUYECKOW 3Hepruy Tena. BblumcneHue paboTbl CUi 1
M3MEHEHWS! KUHETUYECKON 3HEeprum Tena. BblumcneHue NOTeHLUManbHO
3HeprMmM Ten B rpaBMTaUMOHHOM none. OnpefeneHvie MOTEHLMANbHON
3HepruM ynpyro Aed)opMUPOBaHHOIO Tena Mo W3BECTHOW Aedopmauumn u
YKECTKOCTU Tena. MprMeHeHUe 3aKOHa COXPaHEHMs1 MEXaHWUYeCKOl aHepriu
Npu pacueTax pe3ynbTaToB B3aWMOAECTBUIA TeN rPaBUTALMOHHBLIMI CUNa-
MA W CUNaMK YNPYrocTu. YKasaHWe rpaHul, MPUMEHUMOCTU 3aKOHOB
MEXaHVKWN. YKaszaHue Y4YebHbIX AUCLMMANH, NP U3YUYEHUU KOTOPbIX
MCNOMb3YIOTCS 3aKOHbI COXPaHEHUS

2. OCHOBbI MOJIEKYNAPHOW ®U3UNKWN I TEPMOAVHAMUKN

OcHosbl
MOJEKYNISIPHOIA
KMHETUYECKOM
Teopuu.

W peanbHoblin ras

OCHOBbI
TEePMOANHAMUKN

CsoiicTBa napos,
YKNAKOCTEN,
TBepAbIX Ten

BbINONHEHWE 3KCNEPUMEHTOB, CyXalmnx 419 060CHOBaHMSA MOMIEKYIAPHO-
KnHeTuyeckon Teopun (MKT). PelueHve 3aga4 ¢ NPUMeHeHNEM OCHOBHOIMO
YPaBHEHUS  MOMEKYNAPHO-KMHETUYECKOW Teopun rasoB. OnpepaeneHue
napameTpoB BellecTBa B rasoobpasHOM COCTOSHUM Ha OCHOBaHUU
YpaBHEHNA COCTOSIHUSA uMAeanbHOro rasa. OrnpegeneHve napameTpoB
BellecTBa B ra3soobpasHOM COCTOSHWM W MPOUCXOAALMX MPOLECCoB Mo
rpagpukam 3asucumoctn p (T), V (T), p (V). 3kcneprmMeHTa/IbHOe
nccnegosanme 3asucumoctn p (T), V (T), p (V). MNpeactasneHne B Bue
rpatKoB N30XOPHOro, 1M306apHOro U N30TEPMUYECKOTO MPOLLECCOB.
BbluncneHne cpefHelr KUHETUYECKOW 3HEPruv TensioBOro  [BUXKEHUA
MOJIEKy/1 MO M3BECTHONM TemnepaType BelecTBa. BbiCKasblBaHMe runoTes
Ana 0ObACHEHWA  HabMofaemMblX  ABMEHWIA.  YKasaHWe  rpaHuy,
NPUMEHMMOCTN MOAENWN «MAea/bHBINA ras» 1 3akoHoB MKT

3mepeHve KonmyecTBa TennoTbl B Mpoleccax Tennonepegaun. Pacyet
KOnmMyecTBa TenoThbl, HEO6XOAMMOro [N5 OCYLLECTBIEHNA 3aflaHHOro
npouecca ¢ Tensonepegayeit. PacyeT n3mMeHeHUs BHYTPEHHEN 3Heprum Ten,
paboTbl U NepeaaHHOro KOMMYecTBa TeMsoTbl C UCMOb30BaHNEM MEPBOro
3aKoHa TepMoguHaMUKK. PacyeT paboTbl, COBEPLLEHHON ra3oM, Mo rpafuky
3aBucumoct p (V). BblumcneHve paboTbl rasa, COBEPLUEHHON npu
N3MEHEHUM COCTOAHUA MO 3aMKHYTOMY UuKny. BbluucneHune KI14 npu
COBEpLUEHNM Tra3oM paboTbl B MpoLeccax W3MEHEHUs COCTOSHWUA M0
3aMKHYTOMY UmMKYy. O6BbACHEHNE NPUHLUMNOB LEACTBUS TEMNOBbIX MaLUVH.
JemMoHCcTpaums ponv pusnkn B Co34aHNM U COBEPLLIEHCTBOBAHMM TeM/0BbIX
apuratenein. 3noXkeHme cyTu 3KOMOrMYeCKnX npobnem, 00YyCNoBNEHHbIX
paboToN TennoBblX ABUraTenein n MNPeANoKEHNEe MNYTU WX PELLUEHNUS.
YKa3zaHue rpaHuL, NpyMeHMMOCTI 3aKOHOB TEPMOAVHAMUKN. Y MeHNe BeCTU
Aunanor, BbICNYyLIMBAaTb MHEHWe OMMOHeHTa, Y4yacTBOBaTb B [AMCKYCCUMU,
OTKPbITO BblpaXaTb ¥ OTCTamMBaTb CBOK TOUKY 3pEHUA. YKa3aHue yUYebHbIX
OUCUMNINH, MPU U3YYEHUU KOTOPbIX WCMOMb3YHT Y4YebHbI MaTepuan
«OCHOBbI TELMOANHAMKM»

M3mepeHve BRaxXHOCTM  BO3fgyxa. PacyeT  KonmM4yecTBa  TensioThl,
HeobX0AMMOro [115 OCYLLEeCTBNEHMS NpoLiecca nepexofa BewecTsa U3
OAHOr0  arperatHoOro COCTOSHUA B [Apyroe.  JKCMepuvMeHTa/lbHoe
nccnefoBaHve TensioBbIX CBOWCTB BelecTBa. [lpuBefeHve npuMepoB
KanuinspHbIX SBNEHWIA B ObITY, nNpupoge, TexHuke. KccnegosaHue
MeXaHUYeCKNX CBONCTB TBePAbIX Ten. MpuMeHeHne PU3nYecKnx NoHATAI U
3aKOHOB B y4yebHOM Martepuasie MpOKEeCcCUOHAILHOTO  XapakTepa.
cnonb3oBaHve WHTepHeTa gns mnoucka vHpopmMaumy o paspaboTkax w
NMPUMEHEHUAX COBPEMEHHBIX TBEPAbLIX Y aMOP(HbIX MaTeprasios

3. JIEKTPOANHAMUWKA
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JnekTpocTaTuKa BbIYMCIEHNE CUN BSaI/IMOﬂ,el\/'ICTBVIFI TOYEYHbIX INEKTPUHECKNX 3apPA0B.

MoCTOSAHHBIA TOK

MarHnTHble
ABNEHNS

BbluncneHne HanpsHKEHHOCTU 3EKTPUYECKOr0 MO OAHOMO M HECKO/bKMX
TOYEYHbIX  3MEeKTPUYECKUX  3apAafgoB.  BblumcneHme  noTeHuumana
3NEKTPUYECKOr0 MOMS OAHOMO W HECKO/IbKMX TOYEYHbIX 3/1EKTPUYECKNX
3apsgoB. V3mepeHne pasHOCTM MOTeHUManoB. lI3MepeHue aHeprum
3NIEeKTPUYECKOro Mons 3apsXKeHHOro KOHAeHcaTopa. BblumcrieHve aHeprum
3NEKTPUYECKOr0 NOMs 3apsXKEHHOro KOHAeHcaTopa. PaspaboTka nnaHa 1
BO3MOXHON  CXeMbl  [eNCTBMIA  3KCMEPUMEHTA/IbHOTO  OMnpegeneHuns
3NIEeKTPOEMKOCTU  KOHZEeHcatopa W AW3MIEKTPUYECKOW  MPOHULAeMOCTH
BewlecTBa. [poBefeHMe CPaBHWUTENIbHOrO aHaan3a rpaBUTALMOHHOIO ¥
aNeKTpocTaTnyeckoro rnoner. OBbACHEHME MPUPOAbI ANEKTPUYECKOrO TOKa
B MeTanfax, 9MeKTponuTax, rasax, Bakyyme W MOMAYNpPOBOAHMKAX.
MpUMeHeHVe 3MeKTpoM3a B TexHWMKe. [poBeAeHVEe CPaBHUTENLHOIO
aHa/IM3a HeCaMOCTOSTE/IbHOrO 11 CaMOCTOATEIbHOMO ra3oBbIX Pa3psiaos.

3vepeHne MOLLHOCTM 3nekTpuyeckoro Toka. W3mepeHne 34C wu
BHYTPEHHEro COMNPOTWB/IEHNA WCTOYHWKA TOKa. BbIMonHeHMe pacyeToB
CW/bl TOKA M HanpshKeHW Ha yyacTKax a/1eKTpuyeckmx ueneid. O6bsicHeHMe
Ha NpumMepe 3NEKTPUYECKOW Lenu ¢ AByMs UCTOYHMKamu Toka (34C), B
KakoM C/ly4yae MCTOYHUK 3/IEKTPUYECKON 3Heprum paboTaeT B pexume
reHepatopa, a B KakoM — B pexume notpebutens. OnpegeneHue
TemnepaTypbl HATU HakKaiuBaHUA. VI3MepeHWe 3M1eKTPUYECKOro 3apsaja
anekTpoHa. CHATWe BONbTAMMEPHON XapaKTepucTukn amoga. MposeaeHue
CPaBHWUTENBLHOIO aHain3a MoNynpoBOLHMKOBLIX [AMOL0B W TPUOLOB.
Wcnonb3oBaHve VIHTepHeTa Ans noucka WHQopmauum 0 nepcrnekTusax
pasBMTUA  NOMYNPOBOAHUKOBOA  TEXHWKW.  YCTaHOBKA  MPUYMHHO-
CNeACTBEHHbIX CBA3e. OObACHEHVE NPUPOLbl 3MEKTPUYECKOrO TOKa B
MeTa/laX, 3MIEKTPOAUTAaX, rasax, BakKyymMe WU  MOMYynNpoOBOAHMKAX.
[MpuMeHeHne 3NekTponmM3a B TexHUKe. [1poBefeHWe CpaBHUTENbHOIO
aHanM3a HecaMOCTOATENIbHOrO0 W CamMOCTOSATeNIbHOrO ra3oBblX pPa3psLoB.
OObACHeHMe MPUPOLbI 3MEKTPUYECKOr0 TOKA B MeTanfax, 3NeKTponmTax,
rasax, Bakyyme v nonynpoBofHUKax. MNMpumMeHeHe 3NeKTPONN3a B TEXHUKE
lMpoBeaeHne  CpPaBHWUTE/NILHOMO  aHa/M3a  HecaMOCTOATENbHOro U
CaMOCTOATe/IbHOr0 ra3oBbIX pPaspsALoB

3MepeHne MHAYKLMM MarHUTHOrO nons. BblumcneHune cun, AeiCTBYHOLWMX
Ha MPOBOAHMK C TOKOM B MarHUTHOM none. BbluncneHne cun,
[EVCTBYHOLLMX Ha 3NEKTPUYECKINIA 3apaf, ABVKYLLMIACA B MarHUTHOM Mose.
WccnepoBaHue SBNeHWI 31eKTPOMarHUTHOM UHAYKLMW, CAMOMHAYKLWMN.

BbluncneHvie sHeprum MarHMTHoOro nons. O6bACHeHVe NPUHLMNA LeACTBUSA
anektpogsuratens.  OObSCHEHME  MpuHUMNA  AeCTBMA  reHepatopa
3NEeKTPUYECKOr0 TOKA W 3N1EeKTPOU3MEPUTENbHBLIX NpuoopoB. O6bACHeHWe
NpVvHUMNa AeicTBMS  Macc-ChekTporpada, YCKopuTenei  3apsKeHHbIX
yacTuy. OGBACHEHME PO/IM MArHUTHOrO MO 3eMAU B XKU3HW PacTeHUn,
XKMBOTHbIX, YenoBeka. [NpuBeaeHne NPMMEPOB NPAKTUYECKOTO MPUMEHEHNS
M3yYeHHbIX SBMIEHWIA, 3aKOHOB, MNPWOOPOB, YCTPOMCTB. [lpoBeseHue
CpaBHUTE/IbHONO aHann3a CBOWCTB 3/1EKTPOCTaTUYECKOro, MarHUTHOro M
BMXPEBOr0 3/1EKTPUYECKMX MOoneil. OObACHEHWE Ha MPUMEpPEe MarHUTHbIX
AB/IEHUIA, NoYeMy (PU3UKY MOXHO paccMaTpuBaTh Kak MeTafucumninHy

17






4. KOJIEBAHNA N BOJTHbI

MexaHnyeckue
Kone6aHus

Ynpyrve Bo/HbI

ONeKTPOMarHuTHble
KonebaHus

ONeKTpPOMarHuTHble
BO/HbI

5. OMTNKA

WccnegoBaHne  3aBMCMMOCTM  Mepuoga  KonebaHWid  MaTeMaTUUeCKoro
MasiTHMKa OT ero A/IMHbl, Macchl 1 aMNAUTyAbl KonebaHwuii. ccnegosaHue
3aBMCUMOCTM Mepuoda KonebaHWini rpy3a Ha Mpy>XuHe OT ero macchl W
XKECTKOCTU NPYXXWUHbI. BbluncneHne nepnopa KonebaHuin mateMaTyeckoro
MasiTHMKa M0 M3BECTHOMY 3Ha4YeHWMI0 ero A/IMHbl. BblumcneHne nepuopa
KonebaHWiA rpy3a Ha MpY>XWHe Mo W3BECTHbIM 3HAYeHWsSIM ero MacChl W
YKEeCTKOCTY NPY>XXVHbl. BbipaboTka HaBbIKOB BOCMPUHUMATD,
aHaM3vMpoBatb, nNepepabaTbiBaTb W NPeAbSABNATL  MH(OPMaUMIO B
COOTBETCTBMM C MNOCTaBMeHHbIMM 3afjavamu. [lpuBedeHVe MNPUMEPOB
aBTOKONebaTeNbHbIX MexaHMYeckux cuctem. MpoBeaeHMe Knaccudukaumm
KonebaHmi

M3MepeHue [AMHbI  3BYKOBOM BOMHbI MO  pe3y/bTaTaM  HaG/oaeHui
MHTePEPEHLMM 3BYKOBbIX BOMH. HabntogeHue W 06bsCHEHUE SBNEHWI
VHTEP(EPEHLUMN U ANGPAKLMMA  MEXaHUYeCKUX BOMH. [peAcTaBneHue
o6nacTeii NPUMeHeHVs yNbTPa3ByKa 1 NEPCreKTUBbI €ro UCMOob30BaHUS B
Pa3NIMUHbIX 06M1AaCTAX HayKW, TEXHUKW, B MeauuUuHe. W3noXeHue cyTu
9KO/IOrMYECKMX MPOG/EM, CBA3aHHbLIX C BO3[ENCTBMEM 3BYKOBbLIX BO/H Ha
OpraH13M YenoBeka

HabntogeHvne ocumnnorpaMM rapMOHUYECKMX KonebaHWin cunbl TOKa B
Lenun. MN3mepeHre 3MeKTPOEMKOCTU KOHAeHcaTopa. M3amepeHve MHAYKTUB-
HOCTb KaTyLlKW. ViccnefoBaHue SBMEHUA 3/1EKTPUYECKOr0 pe3oHaHca B
nocnegosatensHol uenu. [MpoBefeHne aHanorum Mexay husnyecKumm
BENIMUMHAMMW, XapaKTEPU3YHOLLMMN MEXAHWYECKYH) U 3/1EKTPOMArHUTHYHO
KonebatenibHble CUCTEMbI. PacyeT 3HaYeHW CUbl TOKA U HamNpPsHXKeHWUs Ha
aneMeHTax Lenu nepeMeHHOro Toka. VccrnegoBaHve MpuHUMNA AEACTBUS
TpaHchopmatopa.  WccnefoBaHve npuHUMNA  AeCTBUA  reHepaTopa
nepeMeHHOro Toka. cnonb3oBaHve VIHTepHeTa Ans Noncka nHhopmaumm o
COBPEMEHHbIX CNocobax nepeaaymn 3neKTPOIHEPrm

OcCyLLECTB/IEHNE paavonepeaaun 1 paguonpuema. VccnenoBaHue CBOWCTB
3NEKTPOMArHUTHbLIX BO/IH C MOMOLLLIO MOGWNIBHOIO TenegoHa. PasBuTue
LIEHHOCTHOIO OTHOLLIEHUS K M3Y4YaeMbIM Ha YPOKax (h3MKMW 0GbeKTaMm W
OCBaViBaeMbIM BUAAM  [AeATeNbHOCTU. OB6bSACHEHWE NPUHLMNMANIBLHOTO
pa3nung NPUPOABI YNPYTrnxX 1 3NeKTPOMAarHUTHbIX BOJH. W3/10XKeHMe CyTH
9KO/IOrMYeCKMX Npo6/ieM, CBA3aHHbIX C 3MEKTPOMArHUTHbIMI KONeGaHNAMY
n BonHaMU. OGBLACHEHME PONU 3NEKTPOMArHUTHBIX BO/IH B COBPEMEHHbIX
ccneaoBaHuaxX BeeneHHol

Mpupoga ceeTa  [TpuUMeHEHWe Ha NPaKTMKE 3aKOHOB OTPAKEHWSt U MPENOM/IEHUsS CBeTa npu
e>elleHn 3adad. OnpefieneHvie CreKTpasbHbIX FPaHUL, YyBCTBUTENLHOCTY
C[enoBeyvecKoro rnasa. YMeHue CTPOUTb U306PaXKEHUs NMPeAMeTOB, aBaeMble
r[uH3amMun. PacueT pacCTOsHWS OT /IMH3bI A0 M306paXKeHNs npeameTa. PacueT
CLUTUYECKOW CUMbI NMH3bI. VI3MepeHne (HOKYCHOrO pPacCTOSHUSL JIH3bI.
IcnbiTaHWe Mogeneli MMKpoCKona v Teneckona
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BonHoBble HabnogeHvne  saBneHUs  UHTEpPMepeHUMU  3M1EKTPOMArHUTHbIX — BOJH.

CBOMCTBA CBETA HabntofeHne ABNeHUs audpakumMm 3neKTpoMarHUTHbIX BOMH. HabntogeHue
1BneHWs nonapmsauumn  3NEKTPOMarHUTHLIX BOMH. V3MepeHve  ONWHBI
LYBETOBOM BOJIHbI MO pe3y/ibTaTaM HabNOAeHUA ABNEHUS UHTepdepeHLmMH.
HabntogeHne  aBneHns  gudpakumm  ceeta.  HabnogeHve  ABneHus
nonspusauuy 1 aucrnepcun ceeta. MOWCK pasMumMii M CXOACTBA MeXAY
ANPPaAKLUMOHHBIM U AUCNEPCUOHHBIM CcrieKTpamu. [puBedeHne nprmMepos
NOSIBNEHUS B MNPUPOL4Ee W WUCMOMb30BaHUA B TEXHWUKE  SIB/IEHWN
NHTepepeHumn,  audpakuun, nonspusaumm U AWUCNepcUMnM  CBeTa.
IlepeuncneHne MeToOB MO3HaHWA, KOTOPbIE MCMONb30BaHbl MPU N3YyYeHUN
YKa3aHHbIX SBEHNIA

6. OCHOBbI CMELIMAILHON TEOPU OTHOCUTE/IEHOCTI

OCHOB! OO6bsICHEHME 3HAYMMOCTM onbiTa MaikenscoHa-Mopnnu. dopmynupoBaHme
creumanbHom noctynatoB. O6bsICHEHME 3heKTa 3amMea/IeHNs BPEMEHW. PacyeT aHeprum
Teopun MOKOSA, WMMYNbCa, 3HEpruyM CcBOOGOAHOM YacTuubl. BblpaboTka HaBbIKOB

OTHOCUTE/NbHOCTKW BOCNPUHUMATD, aHa/IN3NPOBaTb, nepepa6aTb|BaTb " NpeabABNATb
I/IH(*)OpMaLl,I/IIO B COOTBETCTBMM C NOCTaB/IEHHbIMW 3adavaMu.

7. 9NEMEHTbI KBAHTOBOW ®U3NKU

KBaHTOBast oNTUKa HabntogaTb HOTO3NEKTPUYECKMIA 3hdeKT. O6BACHATL 3akoHbl CTOMeTOBa U
[laBfieHVe CBeTa Ha OCHOBe KBaHTOBbIX MNpeAcTaBneHuin. HabntogeHwe
(hoTo3anekTpmyeckoro agpgekra. O6bcHeHMe 3akOHOB CTO/IeTOBA Ha OCHOBE
KBaHTOBbIX MpeACcTaB/eHNA. PacyeT MaKCUMaslbHOW KUHETUYECKOW 3Hepruu
3NEeKTPOHOB npu  (hOoTO3NEKTPUYeCKOM 3atekTe. OnpeaeneHne paboTbl
BbIX0Ja 3/IEKTPOHA MO rpadurKy 3aBUCUMOCTN MaKCUMa/IbHON KMHETUYECKOM
3Heprum (POTO3/MEKTPOHOB OT 4acTOThbl CBeTa. M3mepeHue paboTbl BbIxoda
anekTpoHa. lMepeuncneHne NpubOPOB YCTAHOBKM, B KOTOPbIX MPUMEHSETCA
6e3-  MHepuMOHHOCTb  (hoToaPdekTa.  OOBACHEHWME  KOPMYCKYNAPHO-
BO/IHOBOrO [Jyann3ma CBOWCTB (DOTOHOB. OObBACHEHME POMN KBAHTOBOW
ONTWKMN B PasBUTUN COBPEMEHHOM (DU3NKMN

dunsmka aToma HabnoaeHve NnHeiyaTbiX CNEKTPOB. BbluncieHne AnnHbI BOMHbI Ae bpolins
YaCTULIbl C M3BECTHbIM 3HAYeHWeM WUMMNy/bca. PacuyeT 4acToTbl U A/INHbI
BO/IHbI MCMYCKaeMOro cBeTa MNpu Mepexofe artomMa BOAOpoAa U3 OfHOro
CTalMOHApPHOro COCTOSIHUA B Apyroe. [peacTaBneHne 0 XxapakTepe YeTbIpeEx
TUNOB (DYHAAMEHTa/IbHbLIX B3aUMOLENCTBUIA 3N1EMEHTaPHbIX YacTul, B Buie
Tabnmupl. OOBACHEHWE MNPOUCXOXKAEHMS NIMHEAYaToOro CrnekTpa aroma
BOAOPOJA W  Pa3MuMs  NNHEAYaTbIX CMEKTPOB  Pa3/IMYHbLIX  ras3o0B.
WccnepoBaHne nuHeivaToro cnektpa. VccnegosaHve npuHUMna paboThbl
NIOMUHECLEHTHOI namnbl. HabnogeHne 1 06bscHeHWe NPUHLMNG AeACTBIUS

nasepa. puBefeHMe MNPUMEPOB MCMOMb30BAHWA flasepa B COBPEMEHHOA
HayKe U TEXHVIKE.

du3nka aToMHOro HabnoaeHve TPEKOB anb(ha-yacTul, B kamepe BunbcoHa. PermctpupoBaHme

sapa SIEPHbIX U3NYYeHMIA C MOMOLLbHO cyeTumKa elirepa. PacueT aHeprum cBssu
aToMHbIX aaep. OnpefeneHve 3apsfa U MaccoBOTO YMCna aTOMHOrO fi4pa,
BO3HMKAKOLWEro B pe3ynbTaTe pagMoakTMBHOIO pacnaga. BbluncneHue
3Heprum, ocBOGOXAAKOLLENCS NpU pagvMoakTUBHOM pacnage. OnpefeneHve
NPOAYKTOB AfepHOM peakuun. BblumcneHne 3sHeprum, 0CBOGOXAaAtOLLECA
npu  siepHbIX peakumsax. [lOHWMaHMe NPeuMYLLECTB U HefoCTaTKOB
NCMONMb30BaHNS! aTOMHOM  SHEPrUM U WOHW3MPYIOLUMX  WU3NYYeHUiA B
MPOMBILLSIEHHOCTW, MeauuMHE. VI3NOXEeHMe CyTU 3KOMOrMYECKMX Mpob6/em,
CBA3aHHbIX C BUOIOrMYECKM AENCTBMEM PANOAKTUBHbIX U3MYUEHWIA.
MpoBeaeHne KnaccuuKaumMm 3neMeHTapHbIX YacTuy, Mo UX (U3NYECKM
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MoHMMaHMe LEHHOCTE HayyHOro MO3HaHWA Mupa He Boob6We AN
4enoBeYECTBa B LIE/IOM, a AN8 KaKAOro 06y4atoLlerocs IMYHO, LeHHOCTEN
OBNafileHNs MeTOLOM Hay4YHOro No3HaHWUs /15 LOCTUMXKEHMSA ycrnexa B 11060M
BMAE MPaKTUYECKON aedTenbHOCTW. MpeAcTaBneHVe 0 XapakTepe YeTbIpéx
TUNOB (hyHAAMEHTa/IbHbIX B3avMOAENACTBUI 3MIEMEHTAPHbIX YacTul, B BuUAe
TabnnubI

8. 3BOJTOLINSA BCEIEHHOW

CTpoeHue
pasBuTue
BceneHHol

3JBONIOLMA 3Be34,.
'mnoTesa
MPOUCXOXKAEH NS
ConHeyHolk
CUCTEMbI

HabntofeHve 3a 3Be3gamu, JIyHOW W nnaHeTamu B Teneckon. HabnwoaeHue
COMHEYHBbIX MNATEH C MNOMOLbK Teneckorna W COMHEYHOro  3KpaHa.
Wcnonb3oBaHne WIHTepHeTa A1 MOWUCKA WU300PaXEHUA  KOCMUYECKUX
06bEKTOB M MH(opMaumm 06 nx 0cobeHHOCTAX O6CYXKAeHMe BO3MOXHbIX
CLeHapueB 3BOMIOLMM BceneHHoW. Vcnonb3oBaHue VIHTepHeTa And noucka
COBPEMEHHOM MH(hopMauun 0 pasBuTUn BeeneHHoM. OugHKa MHGopMaumm ¢
nosnyMnm ee  CBOWCTB:  [OCTOBEPHOCTW, OOBEKTUBHOCTW,  MOSHOTHI,
aKTya/IbHOCTU U T. [,

BbluncneHve aHeprum, 0CBOOOXKAAOLLENCA NPY TEPMOSAEPHBLIX peakLmsX.
dopmynmposka NpobieM TePMOALEPHON 3HepreTUkn. O6bACHEHWE BINAHUA
CO/MHEYHOM aKTMBHOCTM Ha 3emnt0. [lOHMMaHMe PoOM  KOCMUYECKMX
NCCNefoBaHNA, MX HAYYHOTO M 3KOHOMMYECKOrO 3HaudeHus. O6CyxaeHue
COBPEMEHHbIX FMMOTe3 0 NPOUCXOXAEHUN COMHEYHOW CUCTEMBI
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