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NOACHUTE/IbHAA 3ANUCKA

LLIKONbHbIM KypC GU3MKK ABASIETCA CUCTEMOODOPA3YIOWMM 417 eCTECTBEHHO-HAYUYHbIX NPeaMeTOB, MOCKONbKY PU3NYECKME 3aKOHbI, ieKalle B OCHOBE MMPO34aHus,
ABNAIOTCA OCHOBOW COAEpXKaHUA KYpcoB Xummmn, buonorumn, reorpadumn n actpoHomun. MsyueHme ¢oumsnkm cnocobcteyet GoOpMnPOBaHUMIO Y 0OyYatoOLLMXCS HAYYHOTro MeToaa
NO3HAHWSA, KOTOPbIM NO3BONAET NOJIlyYaTb OObEKTUBHbIE 3HAHUA 06 OKPYXKaOLLEM MUPE.

Ons peweHns 3aaay GOpMUPOBaHUA eCTECTBEHHO-HAYYHOM KapTUHbI MUPa, YMEeHUA 06bACHATL ABAEHUA U MPOLLECChl OKPYXKaloLLEero mmpa, UCno/ib3ya AN 3TOro
du13mnyeckue 3HaHMA, ocoboe BHMMaHUe B NpoLecce UsydeHna GUsmMkn yaeneHo NCnoib3oBaHUIo HayyHOro MeToAa No3HaHUA, NocTaHoBKe Npobem, Tpebyiolmx oT
obyyatowmxca camoCcToATeIbHON AeATENbHOCTM MO UX PaspeLLeHuIo.

OcobeHHOCTAMM U3N0KEHUS coaepaHnA Kypca ABNAKOTCA:

hd COﬁJ’II’O,D,EHMe npeemcrtBeHHOCTHU B OTHOLWEHNN BBEAEHHDbIX B 7—9 Knaccax OI'IpE[],EI'IEHMVI (I)MBM‘-IECKVIX BE/INYUH, 0603Haqum7|, (I)OpMy!'IMpOBOK ¢M3MH€CKMX
3aKOHOB, MCNO/Z1Ib30BaHUE NPUBbLIYHOIO ANA 06y‘-IaIOI.I.I,MXCﬂ ANOAKTUYECKOro annaparTa;

. onucaHue CBeAEHWNIN N MHTEPECHbIX GAaKTOB U3 UCTOPUN Pa3BUTUSA GU3UKK, POSIU POCCUNCKUX YUYEHBIX B OTKPLITUAX U TEXHUYECKUX U306peTEHMAX MUPOBOTO YPOBHS,
OOCTUXKEHWNIN COBPEMEHHOMN PU3UKU U TEXHUKU;

. eAMHaa MeToAnYecKkan cXxeMa U3/1I0KeHNA MaTepurana Kypca: oT 3HaKOMCTBA C GMU3MUYECKUMU ABNEHUAMM M Npoueccammn 40 GopmMyanMpoBKM OCHOBHbIX 3aKOHOB U
PACCMOTPEHUS UX TEXHUYECKUX MPUMEHEHUN;

. ypoBHeBasa guddepeHumauma yuebHOro matepmana: B Kypce npeacraB/ieH matepman (B BUAe OTAebHbIX GparMmeHTOB UAK naparpadoBs) ANA YUYaALLMXCA, KOTOpble
MHTEpecyoTcA NPeaMeToM, CTPEMATCA PacLUMPUTL CBOM 3HAHMA W NOATOTOBUTLCA K EMD no ¢pusmke;

. NCMNO/b30BaHNE eAMHON CUCTEMBI 3a4aHNI, AuddepeHLMPOBAHHbIX MO YPOBHIO CI0XKHOCTU: BOMPOCOB Noc/ae naparpados, BONPOCOB AN 06CyKaeHNsA, NPUMEPOB
pelleHna 3a4a4, pacyeTHbIX 3a4a4, Tem pedepaToB U NPOEKTOB;

®  LIMPOKasA AEMOHCTPaLMA NPOABAEHNIN GU3NYECKMX 3aKOHOMEPHOCTEN B BbITY 1 TEXHUKE, 0B6CYKAEHWNE IKONOTMYECKUX NPOo6aeM M NyTeln UX pelleHus, cBasei
OU3MKM C APYTMMM eCTECTBEHHBIMWU HayKamu;

. NOAUTEXHWYECKAsA HanpaBAeHHOCTb Kypca: PacCMOTPEeHMeE YCTPOMCTBa U NPUHLMNG AEWCTBMA Pa3IMYHbIX TEXHUYECKUX OOBEKTOB C MCMOb30BaHNEM GU3NYECKUX
3aKOHOB;
. N3/I0KEHWE TEOPETUYECKOrO MaTepmana NPoBOAMTCA C MOMOLLbIO HEOHXOAMMOro MUHUMYMa MaTeEMATUYECKMX CPEACTB, HO 06A3aTeNbHO C NpuBeaeHeM

AOKa3aT6ﬂbHOV1 6a3bl ana ¢M3MHECKMX Teopm‘& N1 3aKOHOB;

hd npoeseageHne asKkCnepmmMmeHTa/ibHbIX I/ICCI'IE,CI,OBBHI/IVI n I'IpOEKTHOl‘/JI AEeATE/IbHOCTU B LLeN1AX OCBOEHNA KOMMYHUKATUBHbIX YHUBEPCA/IbHbIX y‘-IE6HbIX LI,EI‘;ICTBVII‘/JI.

LUenamu nsyyeHna ousmkum s cpep,Heﬁ LIKO/1Ee ABNAKOTCA:




. dbopmuMpoBaHMEe Y 0OYyYaLOLLMXCA YMEHUS BUAETb U MOHUMATb LEHHOCTb 06pa3oBaHUA, 3HAYMMOCTb GU3MYECKOTO 3HAHUA AN1A KaXKA0ro YenoBeKa, He3aBMCMMO OT
ero npopeccUoHaNbHOM AeATeNbHOCTU; YMEHWUIN PasnnyaTth GaKTbl U OLLEHKM, CPaBHUBATb OLEHOYHbIE BbIBOAbI, YCTaHABAMBATL UX CBA3b C KPUTEPUAMM OLEHOK,
dopmynmMpoBaTb U 060CHOBbLIBaTL COBCTBEHHYIO MNO3MLINIO;

. bopmmrpoBaHmMe y 06y4atOLLMXCA LLe/I0CTHOrO NPeACcTaBieHna 0 MUPE U POaU GU3MKM B CO3AAHUN COBPEMEHHOWN €CTECTBEH- HO-HayYHOW KapTUHbI MUPa; YMEHUA
06bACHATL NOBeAeHMEe 06BEKTOB M MPOLECCHI OKPYKatloWwen AeiCTBUTENbHOCTY — NPUPOAHON, COLMANbHOMN, KYNbTYPHOM, TEXHUYECKOM cpeabl, UCNOb3ys A/1A 3TOTo
dU3nYecKne 3HaHus;

o npuobpeTeHne 0by4aroLLMMMNCA ONbITa PAa3HOOOPA3HOM AEATENBHOCTH, OMbITa MO3HAHMA U CAMOMO3HAHMWA; K/OUYEBbIX HABbLIKOB (KNHOUYEBbIX KOMMNETEHTHOCTEN),
MMEIOLLNX YHUBEPCANIbHOE 3HAYEHWNE AN1A PA3/INYHbIX BUAOB AEATENIbHOCTM, — HaBbIKOB PeLLeHNA NPO6aeM, NPUHATUA PELUEHMIA, MOUCKA, aHAIM3a U 06PaboTKK
MHGOPMaLUM, KOMMYHUKATUBHbIX HaBbIKOB, HAaBbIKOB M3MEpPEHWNI, COTPYAHNYECTBA, 3PPEKTUBHOIO M 6E30NaCHOrO MCMOb30BAHNA Pa3INYHbIX TEXHUYECKUX YCTPOICTB;

. OBNafeHME CUCTEMOW Hay4YHbIX 3HAHMN 0 GU3NYECKUX CBONCTBAX OKPYrKatowero mmpa, o6 0CHOBHbIX PU3MYECKMX 3aKOHAX M O cnocobax X UCMONb30BaAHUA B
NPaKTUYECKOW XKU3HW.

NNAHUPYEMbIE PE3Y/IbTATbl OBY4YEHUA

JluyHOCMHbIMU pe3ynbmamamu o6ydeHus pusuKe B CpefiHe LLKoe ABAAIOTCA:

. B chepe OTHOLLEHWNI 0byYatowmxcs K cebe, K cBOEMY 340POBbIO, K NO3HAHMIO cebA — OpUEHTALMA HA AOCTUNKEHUE NIMYHOTO CYACTbA, PeannsaLmio NoO3UTUBHbIX
YKU3HEHHbIX NEePCNEKTUB, UHULLMATUBHOCTb, KPEATUBHOCTb, FOTOBHOCTb M CMOCOBHOCTb K IMYHOCTHOMY CaMOONpee/ieHNto, CMOCOBHOCTb CTaBUTb Lie/IM U CTPOUTD
*KM3HEHHbIe NNaHbl; TOTOBHOCTb M CNOCOB6HOCTL 06ecneunTs cebe M CBOMM BAN3KMM LOCTOMHYIO KU3Hb B MPOLLECCE CAMOCTOATENbHOM, TBOPYECKOW U OTBETCTBEHHO
AEeATeNbHOCTU, K OTCTauBaHWUIO IMYHOTO AOCTOMHCTBA, COBCTBEHHOrO MHEHMS, BbipabaTbiBaTb COOCTBEHHYIO MO3ULMIO MO OTHOLLEHMIO K 0OLLECTBEHHO- MOANTUYECKMM
CO6bITMAM NPOLLIOTO U HACTOALLErO Ha OCHOBE OCO3HAHMA U OCMbICIEHMA UCTOPUU, AYXOBHbIX LLEHHOCTEN U SOCTUKEHWIA HaLLEeW CTPaHbl, K CaMOPa3BUTUIO U1 ca-
MOBOCNUTAHMIO B COOTBETCTBUU C 06LLLEYENOBEYECKMMU LEHHOCTAMM U MAEaNAaMM TPAXKAAHCKOro 06LLeCTBa; MPUHATME U Peannsaumio LeHHOCTel 340p0BOro U1
6e3onacHoro o6pasa *KnsHu, bepekHoe, OTBETCTBEHHOE M KOMMNETEHTHOE OTHOLWIEHWE K COBCTBEHHOMY GU3MYECKOMY U NCUXONOrMYECKOMY 340P0BbIO;

. B chepe oTHOLWEHWMI obyyatowmxca K Poccum Kak K PoguHe (OTeyectBy) — poccuiickas AEHTUYHOCTb, CMOCOBHOCTb K OCO3HAHWUIO POCCUIMCKOM MAEHTUYHOCTM B
NOJIMKY/IbTYPHOM COLMYME, YYBCTBO NMPUYACTHOCTM K UCTOPUKO-KY/IbTYPHOW OBLHOCTM POCCUIMCKOTo HapoAaa U cyabbe Poccun, naTpuoTnam, rOTOBHOCTb K C/TYXKEHUIO
OTeuecTsy, €ro 3almTe; yBarKeHNe K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTM nepea PoanHOM, ropAocTb 3a CBOM Kpait, cBolo PoanHy, 3a NpoLwnoe 1 HacToAwee
MHOTOHaLMOHabHOro HapoZa Poccuu, yBarkeHMe rocy4apcTBEHHbIX CUM- BOIOB (rep6, daar, rMMH); GopmMUpOBaHUE YBAXKEHUS K PYCCKOMY A3bIKY KaK rocyAapCTBEHHOMY
A3bIKy Poccuitickoit ®epepaumm, ABAAIOLLEMYCA OCHOBOW POCCUMIMCKOM MAEHTUYHOCTM U T1aBHbIM GaKTOPOM HaLUMOHAbHOrO CamoonpeaeieHnn; BOCMMUTaHNE YBaXKeHUnA K
KYAbType, A3blkaM, TPAAMLMAM M 06bl4assM HapoA0B, NPOXKMBaOWMX B Poccuitickoit deaepaumy;

. B chepe OTHOLWEHMIA 06yYaIOLLMXCA K 3aKOHY, rOCYAapcTBY M K rparkaaHCKoMy 06LLecTBY — rpa*KAaHCTBEHHOCTb,



rpa*kaaHcKas No3uLmMa akTMBHOTO M OTBETCTBEHHOIO Y/lEHA POCCUMCKOro 0bLecTBa, OCO3HAOLWErO CBOM KOHCTUTYLMOHHbIE NpaBa M 064A3aHHOCTM, yBaXKatoLWEero 3aKoH U
nNpPaBonopAg0K, OCO3HAaHHO NMPUHMMAIOLLETO TPALMLMOHHbIE HALLMOHAbHbIE U OobLLeYenoBeYecKne ryMaHUCTUYECKME U AEMOKPaTUYECKME LLEHHOCTM, TOTOBOTO K y4acTULO B
00LWEeCTBEHHOWM }KM3HU; NPU3HAHUE HEOTUYXKAAEMOCTN OCHOBHbIX MPaB U cBOOOA YeNOBEKA, KOTOPbIE MPUHAANEKAT KaXKAOMY OT POXKAEHUA, TOTOBHOCTb K OCYLLECTBNEHUIO
COBCTBEHHbIX NpaB 1 cBoboA 6e3 HapyLeHMA NpaB U cBoboA ApYrnx nL, FOTOBHOCTb OTCTauBaTb cCOBCTBEHHbIE NpaBa M cBO6OAbl YE/IOBEKA U rPpaXKAaHMHA CornacHo obuie-
NPWU3HAHHbIM MPUHLMMAM U HOPMaM MeXKAYyHapo4HOro npasa U B COOTBETCTBUM ¢ KoHCTUTyumel Poccuiickolt Geaepaumm, npaBoBas v NOANTUYECKAA TPaMOTHOCTb;
MWPOBO33PEHME, COOTBETCTBYIOLLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKM M 0OLLLECTBEHHOM NPAKTMKKN, OCHOBAHHOE Ha AManore Ky/abTyp, a TaKKe pasnnyHbix Gopm
06L,ecTBEHHOrO CO3HAHMA, OCO3HAHME CBOETO MECTA B NOJIMKYbTYPHOM MUPE; MHTEPMOPU3ALMA LLEHHOCTEN AEMOKPATUN U COLMANbHOM CONNAAPHOCTM, TOTOBHOCTb K
[0roBOPHOMY PeryiMpoBaHUIO OTHOLEHWIA B TPYMNe WA COLMAbHOM OpraHM3aLmMn; TOTOBHOCTb 0BYYaIOLLMXCA K KOHCTPYKTUBHOMY Y4acTUIO B MPUHATUM PELIEHU,
3aTparMBatoLWLMX NpPaBa U MHTEPECHI, B TOM YMC/e B Pa3/IMYHbIX popMax 06LLECTBEHHOM CaMoopraHmn3aLmm, Camoynpas/eHuna, 0bLwecTBEHHO 3HAYMMOMN AeATENbHOCTY;
NPUBEPIKEHHOCTb NAEAM MHTEPHALMOHANN3MA, APYKObI, paBEHCTBA, B3aMMONOMOLLM HapOA40B; BOCNUTAHME YBAXKMTE/IbHOTO OTHOLWWEHMA K HAaUMOHAaIbHOMY JlOCTOMHCTBY
nogen, Nx YyBCTBaM, PEIUTMO3HbIM YOeXKAeHUAM; TOTOBHOCTb 06Yy4YatoLLMXCA NPOTUBOCTOATb UAE0N0TMM SKCTPEMM3MA, HAUMOHANN3Ma, KceHohobun, Koppynuuu,
ANCKPUMMHALMM MO COLManbHbIM, PEIMIMO3HbIM, PACOBbIM, HaLlMOHa/IbHbIM NMPU3HAKaM U APYrMM HEraTUBHbIM COLMAJIbHbIM SIBAEHUAM;

. B chepe OTHOLEHMIA 0BYYaIOLLMXCA C OKPYXKaOLWMMM

N10AbMW — HPaBCTBEHHOE CO3HaHWe M NoBeaeHMe Ha OCHOBE YCBOEHUA 06LLeYe10BeYeCKUX LeHHOCTEN, TOIEPaHTHOrO CO3HaHWUA U NOBeAEHUA B NOJIMKYIbTYPHOM MUpeE,
rOTOBHOCTM U CNOCOBHOCTU BECTU AManor C APYrMMU N0AbMU, 4OCTUrAaTb B HEM B3aMMOMNOHMMAaHMWA, HaX0AMTb 0bLIME LEenn U COTPYAHNYATb ANA UX AOCTUMNEHUA; NPUHATUE
rYMaHWUCTMYECKUX LLIEHHOCTEN, 0CO3HAHHOE, YBaXUTeNbHOE N A06porKenaTeibHOe OTHOLWEHUA K APYromy YesI0BEKY, €r0 MHEHUIO, MMPOBO33PEHMIO; CMocoBHOCTEN K
conepesKnsBaHuio 1 GopMMPOBaHUA MO3UTUBHOIO OTHOLIEHMA K JIIOAAM, B TOM YMC/IE K IMLAM C OTPaHUYEHHbIMUW BO3MOXHOCTAMM 340Pp0BbA 1 MHBaAnAam; 6epeskHoe,
OTBETCTBEHHOE U KOMNETEHTHOE OTHOLIEeHUE K GUINYECKOMY M NCUXONOrMYECKOMY 340P0BbI0 APYrMUX Nt0AeN, yMeHMe OKa3biBaTb NepByo NOMOLLb; GOpMUPOBaHUE
Bblpa*KEHHOM B NOBEAEHMMN HPABCTBEHHOM MNO3ULIMK, B TOM YMCe CNOCOBHOCTU K CO3HaTeIbHOMY Bblbopy A06pa, HPaBCTBEHHOrO CO3HaHUA U NOBEeAEHMA Ha OCHOBE
yCcBOeHMA obliieyenoBeyecKmX LLeHHOCTEN U HPpaBCTBEHHbIX YyBCTB (Y4ecTu, oAra, CnpaBeaiMBoOCTU, MUAOCEPAMA U APYKentobura); KoMneTeHUN CoTPpyAHNYECTBa COo
CBEPCTHUKaMM, AeTbMW MaAlLero Bo3pacTa, B3poCabiMu B 06pa3oBaTesibHOM, 06LLeCTBEHHO -N0E3HOM, y4ebHO-1UCcnea0BaTeNbCKOW, NPOEKTHOM U APYrnX BUaax
OeATeNbHOCTY;

. B cpepe OTHOLWEHMI 0BYUaOLWMXCA K OKPYKAOLWEMY MUPY, K }KUBOW NPUPOAE, XyA0XKECTBEHHOW Ky/IbTYpe — MMUPOBO33PEHME, COOTBETCTBYHOLLLEE COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKM, 3HAYMMOCTb HAaYKK, FOTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BAaAEHME JOCTOBEPHOMN MHPOPMALMEN O NepesoBbIX AOCTUKEHUAX U
OTKPbITUAX MUPOBOI N OTEYECTBEHHOMN HayKK, 3aUHTEPECOBaHHOCTb B Hay4YHbIX 3HaHUAX 06 YCTPOICTBE MMpa M 06LLecTBa; TOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHuio, B
TOM Yncne camoobpasoBaHWUIO, HA NPOTAXKEHUN BCEN KMU3HW; CO3HATE/IbHOE OTHOLEHME K HENPEPbIBHOMY 06pa30BaHUIO KaK YC/0BMIO yCneLwHoW NnpodeccMoHanbHOM n
061LIecTBEHHON AeATENbHOCTU; 3KONOrMYecKas KynbTypa, 6eperkHoe OTHOLIEHMA K POAHOMN 3emne, NpupoaHbim 6oratcteam Poccum n mupa, noHUMaHUe BANAHMUSA
COLUMANbHO-3KOHOMMUYECKMX MPOLLECCOB Ha COCTOAHME NPUPOAHOI N COLMaNbHOW Cpebl, OTBETCTBEHHOCTM 338 COCTOSIHME MPUPOAHbIX PECYPCOB, YMEHMIA U HaBbIKOB
pa3yMHOro npupoaono/ib3oBaHUA, HETEPNUMOrO OTHOLLEHUA K AEUCTBUAM, MPUHOCALLMM BPes S3KONOrnK; npuobpeTeHne onbiTa 3K00ro-HanpaBieHHOW AeATeNbHOCTH;
3CTETMYECKOE OTHOLLIEHUA K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 0BYCTPOICTBY COBCTBEHHOTMO bbITa;

¢ B chepe OTHOLEHMI 0byyatowmxcs K Tpyay, B chepe coumanbHO-IKOHOMUYECKMX OTHOLLEHUI — yBaXKeHWe Bcex GOpPM COBCTBEHHOCTU, FOTOBHOCTb K 3alLMTe CBOEW
Cco6CTBEHHOCTH; OCO3HaHHbIM BbIBOP ByayLLein npodeccum Kak NyTb M cnocob peannsaumm co6CTBEHHbIX XU3HEHHbIX N1aHOB; TOTOBHOCTb 06YYalOLWMXCA K TPYA0BOM
npodeccuoHanbHOM AeATeNbHOCTU /1A NOATOTOBKM K PELIEHMIO JINYHBIX, OBLECTBEHHbIX, FOCYAapPCTBEHHbIX, 06LLEHaUMOHaAbHBIX NPobaem; NOTPebHOCTb TPYAUTLCA,



YBaXKEHWE K Tpyay U Nogam Tpyaa, TPYA0BbIM AOCTUMXKEHUAM, ,0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLLIEHME K Pa3HbIM BUAAM TPYA0BON AeATENbHOCTH,
rOTOBHOCTb K CamMo0bCNyKMBaHUIO, BKIOYAnA 06yYeHMEe U BbINOJIHEHUE AOMALLUHUX 00A3aHHOCTEN.

MemanpedmemHsblie pe3yabmambl 0by4yeHUs (husuke B CpeHEN LWKONE NPeAcTaBAeHbl TPEMSA rPyNnamMmn YHUBEPCasbHbIX y4ebHbIX AeNCTBUN.

PerynatusHble yHMBepcaabHble y4ebHble AeNCTBUA

BbINYCKHMK Hay4mnTCs:

o CaMocCToATeNbHO onpeaenaTb Uenu, cTaButb U GopMyInpoBaTh COBCTBEHHbIE 3a4a4M B 06pa3oBaTeIbHON AeATENbHOCTU U 3 KU3HEHHbIX CUTyaLUAX;

. OLEHMBAaTb PECYPCbl, B TOM YMC/e BPEMA M APYyrMe HemaTepuasibHble pecypcbl, He0BXoANMble AN AOCTUKEHWUA NOCTaB/AEHHON paHee Lenu;

. COMOCTaBAIATb MMEIOLLIMECA BO3MOXHOCTM N HEObXoANMble A/1A AOCTUNKEHNA LLeIn Pecypcbl;

. OpraHM30BbIBaTb 3PPEKTUBHbIN MOMCK PeCypcoB, HEOBXOAUMBIX A1A AOCTUNKEHUA NOCTaBAEHHON Lenu;

. onpeaensaTb HECKONbKO NyTel A0CTUMKEHWNA NOCTaBAEHHOW Lenu;

. Bbl6MpPaTh ONTUMa/IbHBIN NYTb AOCTUMKEHUA LEAM C y4eToM 3DEKTUBHOCTM PAaCcX040BaHMNA PECYPCOB M OCHOBLIBAACh Ha COOBPaXKEHUAX STUKU U MOPanu;
. 3a/aBaTb NapameTpbl U KPUTEPUU, MO KOTOPbIM MOMKHO ONPeaennTb, YTO LieNb AOCTUTHYT];

. COMOCTaBATbL MOJIYYEHHbIN pe3ybTaT AeATeIbHOCTM C NOCTaBAEHHOMN paHee Lenblo;

. OLEHMBaTb NOCNeACTBMA AOCTUNKEHNA NOCTAaBAEHHOM Len B y4ebHON AeATeIbHOCTM, COBCTBEHHOM U3HU U XU3HU OKPYKAIOLMX toaei.

MNo3HaBaTe/ibHbIE YHUBEPCAbHblE yYebHble AeNCTBUA

BbINYCKHMK Hay4mnTCA:

i KPUTUYECKHN OLLEHNBATb N MHTEPNPETUPOBATb VIH¢OpMaLI,MPO C pa3HbIX I'IO3MU,MI‘;1;

hd Pacno3HaBaTb U d)VIKCMpOBaTb npoTnBopeyna B MHd)OpMaLI,MOHHbIX NUCTOYHUKaAX;

i MCNO/1Ib30BaTb pPa3/INdHble MOAEe/NIbHO-CXEMATUYHECKNE CPEACTBA ANA NPeACTaB/1eHNA BbIAB/IEHHbIX B VIHd)OpMaLI,VIOHHbIX UCTOYHUKaX I'IpOTVIBOpeLIVIﬁ;
i OCyLW,ecTBNATb pa3BepHyTbu‘/’| MHd)OpMaLI,MOHHbIVI NOUCK U CTaBUTb Ha ero oCHoBe HOBblE (yqe6Hb|e n I'|03HaBaTe}'IbeIE) 3a4a4u;

hd MUCKaTb N HaxXo4AuUTb O606LLI,€HHbIe cnocob6bl peweHnAa 3a4ay;

hd npmnBoAnTb KPUTUYHECKNE apPryMeHTbl Kak B OTHOLLEHUN cobCTBEHHOTO CyXAeHuA, TaK U B OTHOLWEHUN AeﬁCTBMﬁ n Cy)'K,CI,EHVIﬁ Apyroro;

. adHaNn3npoBaTb U I'IpeO6p3308blBaTb I'|p06/'|eMHO-I'IpOTMBOpe‘-IMBbIe CUTyauunu;



. BbIXOAWUTb 33 PaMKM y4ebHOro npeameTta n oCyLLEecTBAATb LleileHanpaB/IeHHbIN MOUCK BO3MOMKHOCTEN LUMPOKOro NepeHoca CpeacTB U cnocoboB AencTeus;
. BbICTPanBaTb MHAMBUAYANbHYIO 06pa30BaTENIbHYIO TPAEKTOPUIO, YYUTbIBAA OFPaHNUYEHMNS CO CTOPOHbI APYIMX YH4ACTHUKOB U PecypCHble OrpaHnUYeHus;

. MEHSATb N YAEPK1BaTb PasHble NO3ULUM B NO3HABATE/IbHOM AeATENIbHOCTM (BbITb YHEHUKOM U yunTenem; GopmyInpoBaTb 06pas3oBaTebHbIN 3aNpPocC U BbINONHATbL
KOHCY/IbTaTUBHbIE GYHKLUUM CaMOCTOATENbHO; CTaBUTb Npobaemy u paboTaTb Haf ee pelleHMem; ynpaBaaTb COBMECTHOM NO3HaBaTeIbHOMN AEeATENIbHOCTbIO U NOAYUHATLCSA).

KomMyHWKaTUBHbIE YHUBEPCA/IbHbIE YY4ebHble AeNCTBUA

BbINYCKHMK Hay4mnTCs:
. OCYLLECTBNATL Ae/10BYI0 KOMMYHMKALMIO, KaK CO CBEPCTHUKAMM, TaK M CO B3POC/bIMM (KaK BHYTPU 06pa3oBaTe/ibHOM OpraHM3aumu, Tak 1 3a ee npeaenamu);

. Mpw OCYLLLECTB/IEHUM FPYMNNOBOIM PaboTbl BbITb KaK PYKOBOAUTENEM, TaK N YIEHOM MPOEKTHOM KOMaH/bl B PasHbIX ponax (reHepaTopom naen, KpUTUKOM,
UCNONIHUTENEM, MPE3EHTYIOWMM U T. 4.);

. pa3BepHYTO, IOTMYHO W TOYHO M3/1araTb CBOK TOUKY 3PEHUSA C UCNO/b30BaHMEM aEKBATHbIX (YCTHbIX M MUCbMEHHbIX) S3bIKOBbIX CPEACTB;

. pacno3HaBaTb KOHPJIMKTOreHHbIe CUTyauumM U NPeAoTBpaLLaTb KOHGMKTbI 40 UX aKTUBHOM ¢dasbl;

. KOOPANHMPOBATb U BbINOHATL PaboTy B YCNIOBUAX BUPTYa/IbHOrO B3aMMOAENCTBUS (MU COYETaHMA PeasibHOro U BUPTYasibHOrO);

. cornacoBbiBaTb NO3ULMM YNEHOB KOMaHAbl B npolecce paboTbl Hag 06LWMM NPOAYKTOM/peLleHneMm;

. npeacTaBaATb Ny61MYHO pe3ynbTaTbl MUHANBUAYANBHOM U FPYNNOBOM AeATENIbHOCTU KaK nepes 3HaKOMOM, Tak U Nepes, He3HaKOMO ayanutTopuei;

. noabupaTb NapTHEPOB 418 AE/10BOM KOMMYHMKaLMN UCXOAs U3 cOOBpakeHni pe3yibTaTUBHOCTM B3aMMOLENCTBUSA, @ HE IMYHBIX CUMMNATU;

o BOCMPUHUMATb KPUTUYECKME 3aMeYaHMA KaK pecypc COBCTBEHHOro pa3BuUTUS;

. TOYHO M eMKO GPOPMYINPOBATbL KaK KPUTUYECKME, TaK U 0400puUTebHblE 3aMeYaHUsA B apec APYruX N04el B pamKax 4en0Boi n obpasoBaTesbHOM

KOMMYHWUKaUUn, nsberas NpPnY 3TOM TNMYHOCTHbIX OUEHOYHbIX Cy)KLI,eHMl\;I.

MpedmemHblie pe3ynbmameol 06yyeHuUsA hu3uKe B cpefHei WKone npeacrtasaeHbl 41a 6a30B0ro (2 4 B HeAeNo) BapMaHTa U3ydyeHUs Kypca GUsmKu.
BbINYCKHMK Ha 63a30BOM YPOBHE Hay4MUTCA:

. AEMOHCTPMPOBATb Ha MPMMeEpPax Posib U MeCTo GpU3MKM B GOPMUPOBAHMM COBPEMEHHOM HayYHOW KapTUHbI MUPA, B Pa3BUTUMN COBPEMEHHbIX TEXHUKWU U TEXHOIOTUN,
B MPAKTUYECKON AeATeNIbHOCTM iloaei;

. MOKa3blBaTb Ha Npunmepax B3aMMOCBA3b MeXay ¢M3VIKOVI n Apyrmimmn eCteCtBeHHbIMMN HayKamu;

hd YCTaHaB/IMBaTb B3aMMOCBA3b €CTECTBEHHO-HAY4YHbIX ABNEHUMI U NMPUMEHATb OCHOBHbIE d)l/l3l/|"leCKVIe moaenn ona nx onncaHna mn O6'bﬂCH€HVIFI,'



o MCNosb30BaTb MHGOPMaLMIO PUINYECKOTO COAEPKAHMA NPU PeLLeHUN Y4ebHbIX, NPaKTUYECKUX, MPOEKTHbIX U UCCef0BaTEebCKUX 334aY, UHTErpupya
MHGOPMAUMIO M3 Pa3INYHbBIX UCTOYHUKOB U KPUTUYECKN €€ OLLEHMBAS;

o pas3anyaTb U YMeTb MCMONb30BaATb B y4eOHO-UCCNe0BaATENbCKOWN AeATENBHOCTM METOAbI HAYYHOIO UccneaoBaHma (HabatoaeHWe, onncaHne, U3MepeHue,
3KCNEPUMEHT, BblABUKEHME TMMOTE3bl, MOAE/IMPOBAHME U T. A4.) U GOPMbI HAYYHOrO NO3HaHUA (GaKTbl, 3aKOHbI, TEOPUK), LEMOHCTPUPYSA HA NPUMEPaX UX POJb U MECTO B
Hay4YHOM MO3HAHWUW;

o NPOBOAUTL NPAMbIE M KOCBEHHbIE U3MePeHUA PUINYECKMX BENNYMH, BbIBMpPasa nameputenbHble Npnbopbl ¢ y4eToM HeOBX0AMMOIN TOYHOCTU USMEPEHU,
NAaHWMPOBATL X0, U3MEPEHN, NOYHATb 3HAYEHNE U3MEPAEMO BENIMUYUHDI U OLLEHWMBATb OTHOCUTE/IbHYHO NOFPELLIHOCTb U3MepeHua No Gopmynam;

i BbIMOJIHATb UCCceaoBaHUA 3aBUCUMOCTEN mexay d)VI3W-IeCKVIMVI BeIMYNHaMUN: NPOBOAUTb N3MepeHUA U onpeaenAatb Ha OCHOBe UCC/iea0BaHNA 3Ha4YeHne
NnapamMeTpoB, XapaKTepnsyrwmnx AaHHYO 3aBUCUMOCTb MmexXay Be/IMYNHaMKn, N AeNaTtb Bbl- BOA C Y4ETOM NOrpewiHoOCTu M3MepEHVIl7I;

. NCMO/1b30BaTb A4/1A ONUCaHWUA XapaKTepa NpoTeKaHna GU3NYECKMX NPOLECCOB GUIUUYECKME BENMYMHBI U AEMOHCTPUPOBATb B3aMMOCBA3b MEXAY HUMMU;
. MCMOJ1b30BaTb A5 ONUCAHUA XapaKTepa NpoTekaHna GU3MYEecKMX NpoLeccos GprU3nMyeckme 3aKkoHbl C YHETOM rpaHuL, X NPUMEHMMOCTH;
. pelwaTb KadecTBeHHble 3a4a4M (B TOM YMC/Ie U MeXNPeaMeTHOro XapaKTepa), UCNoib3ya Moaenu, pusnyeckmne BeiMUnHbl U 3aKOHbI; BbICTPaUBaTb JI0TMYECKU

BEPHYIO LIenoYKy ob6bsAcHeHMA (A0Ka3aTeNbCcTBa) NpeaNoXKeHHOro B 3aJa4e npolecca (ABneHus);

. pelwaTtb pacyeTHble 3a4a4u C ABHO 3a4aHHON GDM3NYECKo MoAeNbio: Ha OCHOBE aHan3a YC/I0BUA 33434M BblaenaTb GM3NYEcKyo Moaenb, HaXoAUTb GU3nYeckmne
BE/INYMHbI U 3aKOHbI, HEOBXOAMMbIE M AOCTAaTOUHbIE AR ee PeLleHNs, NPOBOANUTb PacyeThbl U NPOBEPATL NONYYEHHbIN Pe3yabTar;

° YU4nTbIBATb rPaHULLbl TPUMEHEHUNA U3YYEHHDbIX ¢M3M‘-I€CKMX MOAEI’IEVI npun peweHnn ¢M3M‘-I€CKVIX n mexnpeameTHblX 3a4a4;

i NPUMEHATb 3HAaHUA O NPpUHUUNAX pa6OTbI N OCHOBHbIX XapPaKTePUCTUKAX N3y4YeHHbIX MalluH, I'IpM60pOB N ApYyrnx TexHn4eckunx yCTpOl‘aCTB AanAa peweHunAa
NPaKTN4yeCKuXx, yqeﬁHO-MCCﬂe,ﬂ,OBaTeﬂbCKMX M NPOEKTHbIX 3a4a\;

o MCMNO/1Ib30BaTb 3HAHMA O PU3NYECKMX OOBEKTAX M NPOLECCAX B MOBCEAHEBHOM XU3HU ANA obecneyeHns 6e3onacHOCTU Npu obpalLeHnn ¢ npubopamm 1
TEXHUYECKMMM YCTPOMCTBAMM, A1 COXPaHEHUA 340p0BbA U COBNOAEHNA HOPM 3KOIOTMYECKOTo NO- BEAEHMA B OKPYKatoWwel cpeae, ANA NPUHATUA peLleHnin B no-
BCEAHEBHOM KU3HMU.

BbII'IyCKHI/IK Ha 6a3oBoMm YPOBHE NONYYUT BO3SMOKHOCTb HAay4YNTbCA:
hd NOHMMATb U 06BACHATD LLeNoCTHOCTb d)l/l3l/|'~|€CKOl7I TEOPUMU, Pa3IN4aTb rpaHULLbI €€ NPUMEHUMOCTU N MECTO B pAAY APYTIUX d)l/l3|/|‘-|€CKI/IX TEOpMﬁ;

i BNnageTb Nnpnemamm nNoCcTpoeHmA TeOpPeTUYECKUNX A0KA3aTENbCTB, @ TaKXKe NPOrHo3npoBaHnA ocobeHHocTel NpoTeKaHnA d)MSM‘-IeCKVIX ABNIEHUN U npoueccos Ha
OCHOBE NOJZIy4YEeHHbIX TEOPETUYHECKNX BbIBOAOB N A OKA3aTENDbCTB,

i XapaKTepn3oBaTb CUCTEMHYHO CBA3b meXady OCHOBOMNO/1araloWwmmm Hay4HbiIMU NOHATUAMMWU: NPOCTPAHCTBO, BpeMA, maTtepua (BeLLI,eCTBO, I'IO}'IE), ABUNXeHne, cuna,
Heprua;



hd BblABUIaTb rMnoTe3bl HA OCHOBE 3HAaHMA OCHOBOMNMOAratoWmx ¢M3M‘-IeCKMX 3aKOHOMepHOCTEﬁ M 3aKOHOB,

o CaMOCTOATENIbHO NAaHNPOBaTb U NPOBOAUTL GUINYECKME SKCNEPUMEHTDI;
o XapaKTepu3osaTb robanbHble Npobaemsl, CTosILME Nepes YeN0Be4YeCTBOM: SHEPreTUYeckune, CbipPbeBble, IKOIOTMUYEcKne 1 poib GU3NKK B PeLleHNN 3TUX Npobaem;
o pelwaTb NPaKTUKO-OPUEHTUPOBaHHbIE KauecTBeHHble K pacyeTHble du3nYeckmne 3aaaun ¢ BbiIbopom Gpusnyeckolr moaenu, UCnonb3ya HECKONbKO GpU3NUYECKUX

3aKOHOB UAK GOPMYA, CBA3bIBAIOLLMX M3BECTHbIE PpU3UUECKME BENUYNHDI;
. 06BACHATL NPUHUMNBLI PABOTbI U XapPaKTEPUCTUKM U3YYEHHbIX MaLUWH, NPUBOPOB M TEXHUYECKUX YCTPOMICTB;

o 06DBACHATL YCNOBUA NPUMEHEHUA GUINYECKUX MOodeNen Npu pelueHnn Gusmdeckmx 3agad, HaxoaAuTb afleKBaTHYIO NPea/IoXKeHHOW 3aaade GU3MYECKYIo MoeNb,
pa3pewaTtb Npobiemy Kak Ha OCHOBE MMEIOLLMXCA 3HAHWI, TaK U MPU MOMOLY METOA0B OLEHKN.

®U3nKa M ecTecTBEHHO-Hay4YHbI MeToA, MO3HaHMA NPUPOAbI
MpeameTHble pe3ynbTaTbl 0CBOEHWA TEMbI NMO3BOIAIOT:

— naBaTb onpeaeneHns NoHATUI: pusnyeckan senmumHa, GU3MYECKUIl 3aKOH, HaydHana rMnoTesa, moaenb B GU3NKe, sNemeHTapHana Yactuua, pyHaameHTanbHoe
B3aMmoencTeume;

— NpPUBOANTL MPUMEPbLI 0BGBEKTOB U3YYeHUA GUSUKN;

— npuBoAnTbL 6a30Bble PpU3NYECKME BEIMUNHDI, KPAaTHbIE U L0/bHbIE EANHULLBI, OCHOBHbIE BUAbI GYHOAAMEHTANbHbIX B3aMMOAENCTBUIN, UX XapaKTEPUCTUKN, Paguyc
nencreus;

— OMnUCbIBATb N NPUMEHATb MeTOAbl HAYy4HOro nccaeaoBaHunA B ¢M3MKE;

— Aenatb BbiBOAbI O rpaHnUax NPpUMeEHNMOCTU ¢M3MHECKMX TeOpMVI, nx npeemcrtBeHHOCTH, CyuecTtsoBaHnmn CBA3EeM M 3aBUCUMOCTEN mexay ¢M3MHECKMMM
Be/IMYNHAMMU,

— pa3nyaTb NpAmble N KOCBEHHbIE N3MepPeHUA ¢M3MH€CKMX Be€/INYNH; NOHNUMATb CMbICN abCcoNoTHOM M OTHOCUTESIbHOM I'IOFpELLIHOCTE‘ﬁ N3MEPEHNA;

— WHTEpPNpPeTUPOBaTb GU3NYECKYIO MHPOPMALMIO, NONYYEHHYIO U3 PA3HbIX MCTOYHWMKOB.

MexaHuKa

npe,ﬂ,METHble Pe3ysibTaTbl OCBOEHWMA TEMbI MO3BONAKOT!



— [aBaTb onpeaeneHuns NoHATUN: MeXaHNYecKoe ABUMKEHME, MaTepuMabHan TOYKa, TeN0 OTcYeTa, CMCTeMA OTcYeTa, TPAEKTOpUA, MOCTynaTeibHoe ABUMKEHME,
BpallaTebHOe ABUXKEHME, PaBHOMEPHOE NPAMOJIMHENHOE ABUMKEHWNE, PaBHOYCKOPEHHOE NPAMOIMHEHOe ABUKeHMe, cBOH6oAHOe NajeHne, OTHOCUTEIbHOCTb
MeXaHMUYECKOro ABUKEHMUA, MHEPLMANbHAA CUCTEMA OTCYETA, UHEPTHOCTb, LLEHTP TAMKECTU, HEBECOMOCTb, NeperpysKa, LLEHTP Macc, 3aMKHYTas CUCTEMa, PeaKTUBHOE
OBUXKEHWE, YCTOMUYMBOE, HeyCcToMUYMBOE 1 Be3pasiMyHoe paBHOBecUs, abCcoNOTHO TBEPAOE Teso, ’MAPOCTaTUYECKOE AaBeHue, KoebaTenbHoe ABUKeHNE, KonebaTenbHas
CMUCTEMA, BbIHYXAEHHble KonebaHnA, MexaHNYeCKnii pe3soHaHc, BOJIHA, BOJIHOBAA MOBEPXHOCTb, /Y4, My3blKa/ibHbl TOH;

- MCNnos1b30BaTb Ta6ﬂMHHblﬁ, Fpad)MHECKMl)‘I M aHaIMTUYECKUI cnocobbl onncaHMa MexaHU4Yeckoro ABUXKEHNA;

— aHaNM3MpPOoBaTb rPaduKM PaBHOMEPHOTO U PABHOYCKOPEHHOTO NPAMOJIMHENHOTO ABUMKEHUI, YCNOBUA BOSHUKHOBEHMA CBOBOAHbIX KONebaHMi B KosiebaTenbHbIX
cMcTeMax, 3aBMCUMOCTM MPOEKLMN CKOPOCTU U YCKOPEHUA FAPMOHNYECKN KONebtoLWEeNCca TOYKM OT BPEMEHM, MPOLLECCHI NPEeBPaLLEeHMA SHEPTMN NPU FAPMOHUYECKUX
KonebaHusax, NOTePU IHEPTMN B peasibHbIX KoslebaTeslbHbIX CUCTEeMAX, 0COBEHHOCTUN PacnpoCTPaHEeHMA No- NePEeYHbIX U NPOAO/IbHbIX BOJIH B CpeAax, 3BYKOBbIX BOJIH, OC-
HOBHbIE XapaKTEPUCTUKM 3BYKa;

— NpUBOAUTL onpeaeneHus GU3NYECcKnX BeINUYUH: nepemelleHne, CKopoCTb, NPONAEHHbIN NYyTb, CPeAHAA CKOPOCTb, MTHOBEHHAA CKOPOCTb, CpeaHAN NyTeBas
CKOPOCTb, cpeaHee YyCKopeHne, MrHOBEHHOe YCKopeHue, ycKopeHne cBoboaHOro nafeHusa, NnepmMos U YactoTa obpalleHmns, yrnoBasa CKOPOCTb, LLeHTPOCTpeMUTeNbHOE
YCKOPEHUE, Macca, Cua, CUa TAXKECTU, MepBas KOCMUYECKan CKOPOCTb, CMa YIPYrocTu, BEC TeNa, CMaa TPEHUA MOKOA, CU/Ia TPEHWUA CKO/IbKEHWNA, UMMY/1bC MaTepManbHOM
TOYKM, paboTa CUbl, MOLLHOCTb, KM mexaHn3ma, MexaHuYeckas sHeprua, KUHeTMYecKan sHeprus, NoTeHumManbHas SHePrua, MOMEHT CU/Ibl, NAeYO CUAbI, CUNA AaBAEHMA,
cuna Apxumepaa, nepuogd, 4actota u $hasa KosebaHuin, AsnMHa BOHbI U CKOPOCTb ee pacnpoCcTpaHeHUa; 3anncbiBaTb eANHNLLLI U3MePeHUn GU3nMYecknx senmnumnH s CU;

— bOpPMYNNPOBaTL: 3aKOH C/IOKEHUA CKOPOCTEN, NPUHLMN (3aKOH) MHEPLMM, 3aKOHbI HblOTOHA, MPUHLUMN CYNeprnosuumMm cu, MPUHLMN OTHOCUMTENbHOCTH anunes,
3aKoHbl Kensiepa, 3aKOH COXpaHeHUs MMMY/Ibca, 3aKOH BCEMUPHOTO TATOTEHUA, 3aKOH [yKa, Teopemy 0 KUHETUUYECKOW SHEPTNK, 3aKOH COXPaHEHNA MeXaHUYeCKoM aHepruu,
nepBoe M BTOPOE YC/10BMNA paBHOBECUA TBEPAOrO TeNa, NPUHLMN MUHUMYMa NOTEHLMANbHOM 3HEPrm, 3aKoH Mackans, 3aKoH Apxumeaa, YCAOBUE NAaBaHUA Ten;

— BblAeNATb OCHOBHblIE MPU3HAKU ¢VI3VI‘-I€CKVIX Mop,eneﬁ, MCNO/NIb3yeMbIX B MeXaHUKe: MaTepunasibHaA TOYKa, MHepUMaZibHaA CUCTEMaA OTCHETa, CBOﬁO,EI,HOE Teno,
3aMKHYTaA CUCTEMa, abconoTHO TBEPAOOE TeNno, naeanbHaa XNOKOCTb, rapMOHUNUYECKNE KO}'IE6aHMFI, I'IpY)KMHHbIﬁ MaSATHUK, MaTEMATUYECKUN MAATHUK;

— OMMCbIBaTb SKCMEPMMEHTbI: MO U3MEPEHNIO KO3DDULMNEHTA TPEHWUSA CKONbIKEHMA, NO U3YYEHMIO OCHOBHbIX NONOXKEHWUIN CTAaTUKM U TMAPOCTATUKM, NO HABAOAEHUIO U
N3y4eHuIo 0cobeHHOCTEN KoebaTeNbHOro U BOIHOBOIO ABUKEHWUN; pyHOAAMEHTaNbHble onbITbl Fannnen, KaseHauwa u gp.;

— onpeaensTb NOJIOKEHME Tela HA NNOCKOCTU B 060N MOMEHT BPEMEHM, paccMaTpMBaTb cBOBOAHOE NageHue Ten 6e3 HavyanbHOM CKOPOCTU, NpeobpasoBaHmA
Fanunes, oBUKEHUE Tea NO OKPYKHOCTU C MOCTOAHHOW NO MOAY/H0 CKOPOCTbIO, OCHOBHY!IO (NPAMYI0) M 06paTHYIO 334a4M MEXaHUKU, ABUNKEHNE UCKYCCTBEHHbIX CMYTHUKOB
3eMun, OCHOBHbIE CBOMCTBA PaboTbl CUJbl, KWHETUYECKOW IHEPTUU, OTIMYUA MOTEHLMANBHOM SHEPTUM OT KUHETUYECKOM 3HEpPruu;

— No2ly4aTb YpaBHEHUNA ABUXKEHUA ITPy3a Ha NPYXUHE U ABUKEHNA MATEMATUYHECKOTO MaATHUKA;

— 3anmncblBaTb KMHEMATUYECKME YPaBHEHMA PABHOMEPHOIO M PaBHOYCKOPEHHOIO NPAMONNHENHOTO ABUMEHWA, PAaBHOMEPHOTO ABUKEHMA NO OKPYIKHOCTH,
YypaBHeHUe rapMoHUYeCcKMX KonebaHuii, ypaBHeHUE ABUMKEHMA ANA BbIHYKAEHHbIX KonebaHuii, opmynbl 4Na pacyeTa Nepnoaos KonebaHuit NPyRUHHOIO U
MaTeMATUYECKOTO MAATHUKOB;

- pPa3nnyaTb reoueHTPUYECKYo U reJIMoOLEHTPUYECKYHO CUCTEMDbI OTCYETAQ,



- NPUBOAMTb 3HAaYEHUA: YCKOpeHUsA cBobogHOro nageHma B6a13M NoBepXHOCTU 3eMAU, FPAaBUTALNMOHHOM NOCTOAHHOM, NEPBOM U BTOPON KOCMUYECKMX CKOpOCTel ans
3emnu;

— NPUMEHATb MNOYYEHHbIE 3HAHWA MPU ONUCAHUW YCTPOWCTBA U NPUHLMNA AEUCTBMA NPUBOPOB (Hanpumep, AMHaMOMeTPa), NPU 06 BACHEHUM ABNEHUN,
Haboaaembix B npupoae 1 6bITy (Hanpumep, Poab CUA TPEHUA B ABUMKEHUMN Te), MPU pelleHnn 3aaad.

MoneKynapHasa ¢pu3nKa U TepMogUHAMUKA
MpeameTHble pe3yabTaTbhl OCBOEHUA TEMbI MO3BONAIOT:

— OaBaTb onpeaeneHns NoHATUI: TepmMmogMHaMMYecKan cucTema, TenoBoe (TepmogMHamMmmMyeckoe) paBHOBecue, abCoNOTHBIN HYb TeMNepaTypbl, U30MpoLecc,
M30TEPMUYECKUIA, N306apHbIN, N3OXOPHbIN N aanabaTUYecKnii NPoLLEcchl, TEMJI0- 0OMEH, TEN/ION30/IMPOBAHHAA CUCTEMA, TEMNIOBOM ABUTraTe b, 3aMKHYTbIN LUK,
HeobpaTUMbIA NPOLLECC, HACbIWEHHbIN Nap;

- npuBoAMUTL onpeaeneHna GU3NYECKUX BEJIMYMH: OTHOCUTENbHAA MONIEKYNAPHan (MM aTOMHan) Macca, KONMYECTBO BeLLLeCTBA, MOIAPHAn Macca, Temneparypa,
BHYTPEHHSAA SHEePrns naeanbHoOro rasa, CpeHeKBaapaTMYHan CKOpoCTb, Hanbosee BePOATHAA CKOPOCTb, KOIMYECTBO TEMN/OThI, YAe/IbHaA TeNJI0OEMKOCTb BELLECTBa,
TEenJ0eMKOCTb Te/la, MOSIAPHaA TeN0- eMKOCTb BeltecTsa, KM/ TennoBoro asuratens, yaeabHas Tenaota napoobpaszoBaHMaA KULKOCTU, aBCONOTHAA U OTHOCK- Te/lbHas
B/1A’KHOCTb BO3AyXa, TOUYKA POChbl, [MOBEPXHOCTHAsA aHeprus, 4aBaeHne HacblWeHHOro napal, yaenbHas TennoTta NaaB/JeHuns; 3anmcbiBaTb e ANHULbI U3MepeHUs GU3UYECKNX
Benn4ynH B CH;

— d)OpMyfIMpOBaTb M 06BACHATb OCHOBHbIE MONOXKEHUSA MOHEKyﬂﬂpHO-KMHETMHECKOVI TEOPUN CTPOEHUA BELLLECTBA,

— Habn4aTb M 06BACHATL ABNEHMA: BPOYHOBCKOE ABUMKeHWe, Anddy3una, ucnapeHme, KOHAEHcAUMSA, CybanmaLms, KUneHue, NaaBaeHne, KpUCTanamM3aums,
aHM30TPONMA MOHOKPUCTANNOB;

— K}'IaCCM(I)VILl,MpOBaTb arperatHbleé COCTOAHNA BeLWeCTBa, XapakKTepmn3oBaTb USMEHEHUNA CTPYKTYpPbI arperaTtHbiX COCTOSIHUM BeulecTtsa npu d)a3OBbIX nepexonax;

— $OopMyIMPOBaTL: HYN1E€BOM 3aKOH TEPMOANHAMMKMK, 3aKOH bolina—MapuoTra, 3akoH lNei-Jltoccaka, 3akoH Lapna, o6begMHEeHHbIN ra3oBblii 3aKOH, 3aKOH JanbToHa,
3aKOH COXPaHEeHWNA 3Heprum, NepBblit U BTOPOK 3aKOHbI TEPMOANHAMMUKMY;

— NOHMMaTb CMbIC/: ypaBHeHWA KnanelipoHa, ypaBHEHWUA COCTOAHMA UAealbHOro rasa (ypaBHeHus MeHaeneesa—KnanelipoHa), OCHOBHOro ypasHeHus MKT,
ypaBHeHUa Tennosoro 6anaHca;

- BblAENATb OCHOBHbIE NMPU3HAKA ¢M3VI‘-I€CKI/IX MO,EI,EI]EI‘/JI, MCNonb3yemMbliX B MOﬂEKyﬂﬂpHOﬁ cbmavu(e: TeEPpMOANHaMMNYeCKaA CUCTEMA, paBHOBECHOE COCTOAHNE CUCTEMDI,
paBHOBeCHbIVI npouecc, TenN101M30/11MpPoBaHHAA CUCTEMaA, Mﬂ,eal’lebIﬁ ras, VI,CI,ea}'IbeIﬁ TEennoBoW asuratens, umkn KapHo;



— MCNONb30BaTb CTAaTUCTUYECKUIM NOAXOL ANA ONMCAHUSA NOBEAEHNS COBOKYMHOCTM BONbLIOIO YMCAA YaCcTUL, BKIOYAIOWMI BBEAEHME MUKPOCKOMMUYECKUX U
MaKpPOCKOMMYECKMX NapaMeTPOB; TEPMOANHAMUYECKUI METOA, MPU PACCMOTPEHMM CBOMCTB MaKpPOCKoNMyeckmx Ten 6es npeacrasieHnin 06 nx BHyTPEHHEM CTPOEHUN;
ypaBHeHWe TennoBoro banaHca Npu peleHnmn 3aaay;

— OMUCbIBATb IKCNEPUMEHTbI: MO HABMOAEHMIO U N3YYEHMIO U30MPOLLECCOB, MO U3MEPEHMUIO YAEe/bHOW TENI0EMKOCTU BELWECTBA; OMbITbl, UNOCTPUPYIOLLNE
N3MEHEeHWe BHYTPEHHE 3HEPTUN TeNa NpPU coBepLieHnr paboTbl; pyHAaMeHTanbHble onbITbl LUTepHa, Akoyna v ap.;

— 06DBACHATL ra30Bble 3aKOHbI HA OCHOBE MOIEKYIAPHO- KUHETUYECKON TEOPMM CTPOEHMA BELLECTBA, 3aBMCUMOCTb AaB/IEHWNA ra3a OT KOHLLEHTPaLUKN ero MoaeKy u
TemnepaTypbl, CBA3b TeMNEPaTypbl U CpeaHel KNHETUYECKOW SHEPTUMN XaOTUYECKOTO ABUMKEHNA MOJIEKY/I, CTPOEHME U CBOMCTBA TBEPAbIX M aMOPOHbIX Ten, rpaduyeckumii
CMbIC/ paboTbl, HEBO3MOKHOCTb CO34aHMA BEYHOIO ABMraTeNa, HeobpPaTMMOCTb TEMIOBBIX ABNAEHUI, UMK KapHO, NpoLueccsl, Npoucxogaline B aeanbHOM X0104UIbHOM
MalumHe, paboTatoweit no uMKAy KapHo, 3aBUCUMOCTb TEMNEPATYPbl KUMEHWUS }KUAKOCTU OT BHELLHErO AaB/eHUs;

— NPUMEHSATb NepPBbI 3aKOH TEPMOAUHAMMKM K U30MpoLeccam;

— 06CY)+(LI,aTb npumeHeHue aAM36aTMHECKMX npoueccos B TEXHUKE (I'IpMHLI,MI'I AEI\/’ICTBMH An3enbHoro p,eraTenﬂ), 9Ko/siorn4yeckme I'IpOG!'IEMbI MCNosib3oBaHNA
TennoBbliX MallnH, 3Ha4eHUe BN1IaXXKHOCTU BO34YyXa B XXU3HU YE/10BEKQ,

— npmneBoanTb 3HAYEHUA: NOCTOSAAHHOM ABorap,po, yHMBepcaanoﬁ ra3oBoM NOCTOAHHOMW, MOCTOAHHOM bonbumaHa;

— NPUMEHSATb NOJIyYEeHHbIE 3HAHWUA NPWU ONUCAaHMM YCTPONCTBA U NPUHLMNA AehCcTBMA NPUBoPOoB (Hanpumep, TEPMOMETPA, KaslopuMeTpa, KOHAEHCALMOHHOIO
rMrpomMeTpa, BOJIOCHOrO TMrpoMeTpa, NCUXPOMETPA), TEM/IOBbLIX MAaLUWH, NPU 06 BACHEHUN ABNEHMIA, HabAoAaeMbIX B Npupoae 1 b6bITy, Npu peweHnn 3aaad.

dneKTpoguHamuKa
MNpegmeTHble pe3y/ibTaTbl OCBOEHUA TEMbl NO3BONAIOT:

— AaBaTb onpeageneHnA NOHATUN: 3NN1EKTPU3aumnAa Ten, INEKTPUYECKN U30/IMPOBAHHAA CUCTEMA TeN, INNEKTPUYECKOE Noae, TMHUN HaNpPAXEeHHOCTU
3/1IEKTPOCTATUYECKOro noaAa, ogHopogHOoe 3/1eKTpuyeCKkoe noJsie, sKkBUnoTeHumMasibHaAa NOBEPXHOCTb, CBO60,£I,HbIe M CBA3aHHble 3apAabl, KOHAEHCATOP, NoONApPU3aumnAa
ANINEKTPUKA, INNEKTPOCTATUHECKAA MHAOYKUUA, 3/'|el-(TpW-IeCKMl\;1 TOK, CTOPOHHUE CUNbI, INEKTPONNTUYECKAA Anccounmaumna, MOHN3aumAa rasa, MarHMTHoe B3aMMOAEVICTBME,
NINHUN MarHUTHOM MHAYKUUKU, O AHOPOOAHOE MarHUTHOe none, a/IeKTPOMarHMTHaa MHAYKUUA, MHp,yKLI,VIOHHbIﬁ TOK, CaMOMUHAYKUUA, Ko/siebaTesibHbIl KOHTYpP, BblHYXXAEHHbIE
SNEKTPOMArHUTHbIE KOJ'IeﬁaHWr'I, I'IepeMEHHbll‘;I TOK, 3ZIEKTPOMATHUTHOE MNoJie, INEKTPOMArHMUTHAA BOJIHA, MOAYNALMNA, INH3AQ, rnaBHbIN d)OKYC JINH3bI, ONTUYECKMUI LEeHTP
JINH3bI, d)OKaﬂbHaﬂ NTIOCKOCTb /IMH3bl, aKKOMOAauunAa, aucnepcuma, MHTepd)epeHLl,VIH, KOorepeHTHblie NCTOYHUKWN CBETa, I,L'l,llld)paI-(LJ,MFI;

- npmneBoanTb onpegeneHna d)VIBVI‘-IECKVIX BE/INYUH: 3J'IEKTpVI‘-IECKVIﬁ 3apAag, 3nemeHTapru71 3J'IEKTpM‘-IECKMﬁ 3apAaa, HANPAXEHHOCTb 3/TIEKTPOCTAaTUYECKOro noaA,
AN3NEKTPUYECKaAA NPOHNLAEMOCTb Cpeabl,, MOTEHLMAN 3/NEKTPOCTATUYECKOIO NoaA, PA3HOCTb MOTEHLMANNOB, 3/1IEKTPOEMKOCTb YEANHEHHOIO NPOBOAHUKA, 3/IEKTPOEMKOCTb
KOHAEHCATOopa, CMa TOKa, conpoTtueaieHne NnpoBoAHUKa, yae/ibHOE conpoTuBaeHE NPOBOAHWKA, pa60Ta N MOLWWHOCTb 3/1EKTPNYECKOIo TOKa, 34C NCTOYHMKA TOKa, Mmoay/b
MarHUTHOM MHAYKUKMK, cuna Amnepa, cumna JlopeHua, MarHMTHaA NPOHMLAEMOCTb Cpeapbl, MarHUTHbIN NOTOK, MHAOYKTUBHOCTb KOHTYPa, ,CI,EVICTBYPOLLI,MG 3Ha4YeHUA CU1bl TOKaA U
HanpAxXeHuA, K03¢¢MLI,I/IEHT TpaHCd)OpMaLI,VIVI, ANMHa U CKOPOCTb PacnpoCTpaHeHuA BHEKTpOMaFHMTHOVI BOJIHbl, UHTEHCNBHOCTb 3I'IEKTpOMaI'HI/ITHOI7I BOJIHbI, abCcoNoTHBIN K



OTHOCUTENbHbI NOKa3aTenu npesomneHuns, GoKycHoe paccTosHME M ONTUYECKAs CUMa JINH3bI, IMHENHOE YBENNYEHME TOHKOM IMH3bI, YTOA 3PEeHUS; 3aNnCbiBaTb €ANHULbI
ns3mepeHma pusnyeckmx sennymt 8 CU;

— 3anucbiBaTb GOpPMybl ONpeaeeHna SHEPrnn 3apsaKEeHHOro KoHAeHcaTopa M 06beMHOM NIOTHOCTU 3/IEKTPUYECKOTO MO, SHEPTUU MAarHUTHOTO MOJIA TOKA;
nosyyatb popmyny ana pacyerta: paboTbl CUA OAHOPOAHOIO 3/IEKTPOCTATUYECKOrO No/iA

- paccmMaTpuBaTb OCHOBHbIE CBOMCTBA 3/IEKTPUYECKUX 3apAA0B, CMbICA TEOPUIA 6AU3KOAENCTBUA U AaNbHOAENCTBUA, OCHOBHbIE CBOMCTBA 3/1EKTPUYECKOTO NoAA,
CBA3b MeXay paboTol cua 04HOPOAHOIO 3/1EKTPOCTAaTUYECKOTO NOJIA U NMOTEHLUMAIbHOM SHEPIrMEet TOYEYHOTO 3apAaa, CBA3b MeXKAY HANPAXKEHHOCTbIO 3/1eKTPUYECKOro Nos
W Pa3HOCTbIO MOTEHLMANOB, CBOMCTBA NPOBOAHUKOB U ANINEKTPUKOB B 3/IEKTPOCTAaTUUECKOM MNOJE, AEACTBUA SNEKTPUYECKOrO TOKA, NOCAeA0BaTeIbHOE, NAapaniebHoe U
CMelLaHHOe coeaMHeHUs NPOBOAHUKOB, MarHUTHbIE CBOMCTBA BELLLECTBA, OCHOBHbIE CBOMCTBA BUXPEBOTO 3/IEKTPUYECKOTO MOJIA, CNEKTP 3N1EKTPOMArHUTHbIX BOJIH,
NPUHUMNbI PAaAMOCBA3N U TeIeBUAEHMWSA, 3aKOH HE3aBUCMMOCTM CBETOBbIX NMYYKOB, X0, CBETOBOIO Jly4a Yepes NI0CKONapaane/ibHyto NIaCTUHKY U TPEYro/ibHYH Npusmy,
rnas Kak ONTUYECKYIO CUCTEMY, METObI U3SMEPEHUA CKOPOCTU CBETA;

— 0OBACHATL: 3aBUCMMOCTb 3/IEKTPOEMKOCTU NJIOCKOro KOHAEHCaTOpa OT NJI0WAAMN NAACTUH U PAcCTOAHMA MEXKAY HUMM, BO3SHUKHOBEHME SHEPTUM INEKTPUYECKOrO
NoNA 3apAXKEHHOro KOHAEHCaTopa, YC/I0BMA BO3HUKHOBEHUA U CYLLLECTBOBAaHMNA 3/1EKTPUYECKOrO TOKA, 3aBUCUMOCTb COMPOTMBAEHUA NPOBOAHMKE OT TemnepaTypbl,
3/1EKTPOHHYI0 NPOBOANMOCTb METAN/I0B, 3/1EKTPONPOBOAHOCTb 3/1EKTPO/INTOB, SNIEKTPO/IN3, SNEKTPUUYECKUI pa3paj, B razax, BOSHMKHOBEHME CAMOCTOATE/IbHOIO U Heca-
MOCTOATE/IbHOrO Pa3pPAA0B, MOHMU3ALMIO NEKTPOHHbIM YAapPOM, 3/IEKTPUYECKUIA TOK B BaKyyme, BO3HUKHOBEHWE COBCTBEHHOM M MPUMECHOI NMPOBOAMMOCTH
Mo/lyNpoBOAHWNKOB, PagnaLMOHHble NoAaca 3eMAKn, BOSHUKHOBEHME SHEPTUN MAarHUTHOrO MO/A TOKa, CBOBOAHbIX 3/1eKTPOMAarHUTHbIX KonebaHui, CBA3b pU3NUECKUX
BeMYMH B popmyne TOMCOHa, NPOLLECChI NPU rapMOHMYECKUX KolebaHUAX B KolebaTelbHOM KOHTYpe, MpeBpaLleHna SHePrumn B KonebaTesibHOM KOHTYpe, BOSHUKHOBEHNE
3N1EKTPOMarHUTHOM BOJIHbI, CBA3b GU3NYECKMX BEANUYMH B POPMYIE TOHKOM IMH3bI, NPABMU/IO 3HAKOB MPMU NCMOJb30BaHUM GOPMY/bl TOHKOW INH3bI, AedEKTbl 3peHNa 1 UX
KoppeKuuio, 06pasoBaHmne MHTeppepeHLMOHHOM KapTUHbI B TOHKUX NJIeHKaX, AMdpaKLmMIo CBeTa Ha AJIMHHON y3KoM wenn, obpasoBaHue naTHa MNyaccoHa;

— n3yyaTb AENCTBUE MAarHUTHOTO NOAA Ha NPOBOAHUK C TOKOM, PaMKy C TOKOM U ABUXKYLLYHOCA 3aPAXKEHHYI0 YacT1Ly, MarHUTHOe B3aMMOAENCTBME NPOBOAHUKOB C
TOKamu;

— bopMyNnpoBaTh: 3aKOH COXPaHEHMUA 3NIEKTPUYECKOTO 3apAaa, 3aKoH KyaoHa, NpUMHLMN Cyneprno3unLmMmn SNeKTpUYeckux nonei, nepsoe npasuno Knpxroda, 3akoH
Oma anf yyacTka uenu, 3akoH Ixkoyna—/leHua, 3akoH Oma gna nonHoim uenu, 3akoH Oma ans yyacTtka uenu, cogepawero 3C, npMHLMN cynepno3nLLmnm MarHUTHbIX
nonew, npasuao Bypasymnka, NpaBUIO NEBOW PYKK, 3aKOH Amnepa, 3akoH DPapaaen (3N1eKTPoMarHUTHOM MHAYKLUUK), NpaBuo JleHUa, 3aKOH NPAMOIMHENHOTO
pacnpocTpaHeHNA CBeTa, 3aKOH OTPAXKEHUA CBETA, 3aKOH NpPesioMaeHUA CBETa, NPUHUMN MolireHca, ycnosua MHTepdepeHLMOHHbIX MaKCUMYMOB U MUHUMYMOB, NPUHLMN
MonreHca—®dpeHens, ycnosune audpakLNMOHHbIX MUHUMYMOB;

- npoBOAUNTb U3IMEPEHUNA CUJIbl TOKA, HAMPAXKEHNA N CONPOTUBNEHNA B 3ﬂeKTpM‘-IeCKOI7I uenwu;

— ONUCbIBATb IKCNEPUMEHTbI: MO 3NEKTPU3ALUM TeN U OO6BACHATb UX Pe3ybTaTbl; NO HABAOAEHWNIO CUNOBbIX TMHUIN SNEKTPUYECKOTO NOAA, MO U3MEPEHUIO
3N1EKTPOEMKOCTM KOHAEHCaTopa; No HabAlAeHMIO TENJOBOMO AeNCTBUA SNEKTPUUECKOTO TOKA; MO HABAOAEHUIO KaPTUH MarHUTHOIO NOASA; No HabalAeHUIO
3NEKTPOMArHUTHbIX KONebaHWUIM; MO HaBNOAEHWNIO N UCCNeL0BaHUIO MPAMOIMHENHOTO PACNPOCTPAHEHMA, OTPAKEHMA U NPENOM/IEHNA CBETA, BOJIHOBbLIX CBOMCTB CBETA;
dyHpameHTanbHble onbiTbl KynoHa, pcteaa, Amnepa, Papagesn, Mepua, FOHra, PpeHens, HotoToHa 1 gp.;

— nosy4yaTb U1 OMUCLIBATb M306pa)+(eHMﬂ npeameta, Nnos1ly4aemoro ¢ NOMOLLbO N1IOCKOro 3epKana, co6mparou.|,v1x N paccenBatoOWLNX INH3;



- BblAENATb OCHOBHbIE NMPU3HAKU ¢M3M‘-IGCKMX MOAEI’IEVI, MCNON1Ib3yeMbIX B 3/1IEKTPOANHAMUKE U ONTUKE! TOYEYHbIW 3apAaa, I'IpO6HbIl71 3apAan, IMHUU HaNpPAXEHHOCTU
3/1EKTPOCTAaTUYeCKOro noaAa, ogHoOpPoaAHOE INEKTPOCTAaTUHECKOE NOoJ1e, SKBUMNOTEHLMA/IbHbIE MOBEPXHOCTU, 9ﬂeKTpOHHbIVI ras, ogHopoaAHoOe MarHnTHoe nonae, IMHUA
WHAOYKUUN MAlrHUTHOTO nonA, Mﬂ,eaﬂbelVl KonebaTteNbHbI KOHTYpP, rAapMOHNYeCKaA 3/IEKTPOMArHMTHaA BOJIHa, TOYEYHbIN UCTOYHMK CBeTa, CBETOBOW y4, ogHopoAHaA “n
M30TpONnHaA cpeaa, NJI0CKaA CBETOBAA BOJ/IHA, TOHKAA JINH3a;

— NPUBOAMTbL 3HAYEHME: CKOPOCTU CBETA B BaKYYME;
— OMUCbIBATb FAPMOHNYECKNE INEKTPOMArHUTHbIE KosiebaHMs B LLenAX, CoAep KallumMX Pe3ncTop, [KOHAeHCcaTop, KaTywWwKy MHAYKTUBHOCTK; B RLC-KOHTYype];

— paccmaTpuBaTh YCTPOMCTBO, MPUHLMN AENCTBUA U NPUMEPbI UCNONb30BaHUSA: 31EKTPOCKONa, 3NEKTPOMETPA, KOHAEHCAaTOPOB, ra/lIbBaHUUYECKOro 3/IeMEHTa,
aKKYMy/IATOpa, peoctaTta, NoTeHLUMOMETPA, BaKyyMHOIo AMOAa, SNEKTPOHHO-YYeBOMN TPYOKK, 31eKTpoaBuUraTe s NOCTOAHHOIO TOKa, TpaHchopmaTopa; NPUHLMN AeACTBUA
reHepaTopa NepeMeHHOro ToKa, N10CKOro 3epKana;

— NPUMEHATb NOJIYYEHHbIE 3HaHWUSA NPU 0O6bACHEHUM ABNEHUI, HabaodaeMbIx B npupoge v bbiTy, Npu peLueHnn 3a4au.

OcHoOBbI creuunanbHoO Teopumn oTHocutenbHoctu (CTO)
MpeameTHble pe3ynbTaTbl 0CBOEHWA TEMbI NMO3BOIAIOT:
— [aBaTb onpegeneHuns NoHATUIM: cobbliTe, COBCTBEHHOE Bpems, COOCTBEHHAA A/NHa;

— O6CY)-KLI,aTb TPYAHOCTU, BO3HUKalOWME Npun paCcnpoCTpaHeEHUN NPUHLKMNA OTHOCUTENIbHOCTU HA 3/IEKTPOMArHUTHbIE ABNIEHUA; CBA3b MeEXAY 3Heprme1‘/’1 N Maccol B

— OMMCbIBaTb NPUHUMUNMANBHYIO cXemy onbiTa MankenscoHa—Mopnu;
— dopmynumposaTtb noctynatbl CTO;
— paccmaTpuBaTb OTHOCUTE/IbHOCTb: OAHOBPEMEHHOCTUN COBBITUIM, MPOMEKYTKOB BPEMEHM U PACCTOAHUI;

— 3anucbiBaTb GOPMy/bl ONpeaeneHns peATUBMCTCKOrO MMMY/IbCa, MOAHOW SHEPrUn U 3Heprum nokos B CTO; OCHOBHOW 3aKOH AnHamuKu B CTO; penaTmBucTckoe
COOTHOLLUEHWNE MEKAY IHEPTUEN U MMNYIbCOM.

KBaHTOBaA ¢pu3smKa

npe,ﬂ,METHble Pe3ysibTaTbl OCBOEHWMA TEMbI MO3BONAKOT!



— [aBaTb onpeaeneHns NOHATUIA: TeN10Boe n3nyyeHne, poToadpdeKT, KOPNyCcKyNSPHO-BOIHOBOW AyaIM3M, U30TOMbI, AAEePHan peakuus, AedeKT macchl,
SHepreTUYECKUi BbIXoA, A4EPHbIX PeakUni, LenHas agepHas peakuus, KpUTMYeckas macca, MOHU3MpPYIoLWee N3ydyeHre, 31eMeHTapHaa 4acTuLa, aHHUIMAALmMS;

— ONUCbIBATb KBAHTOBbIE ABNEHMA, UCNOb3YA GU3UYECKME BEINUUHBI MU KOHCTAHTbI: SHEPruA KBaHTa, NocToAHHaA MNnaHKa, paboTa BbIXOAa 3/1eKTPOHOB, SHEPrua U1
UMMYbC GOTOHA, SIHEPTMA MOHU3ALMM aTOMA, NepPMOoA Nnosypacnasa, 3apsaLoBoe U MacCoBOE YMCNA, aTOMHAsA e4MHULLA MacCbl, SHEPr1s CBA3M aTOMHOIO A4pa, yae/bHas
3HEepruna cBA3N aTOMHOro AApPa, KO3PPULMEHT Pa3MHOMKEHNA HEMTPOHOB, NOr/OLWEHHAaA A03a U31YYeHUA, MOLLHOCTb NOTNOLWEHHOM 403bl, 3KBMBANEHTHAsA 403a; NPW ONK-
CaHMM NPaBWUJIbHO TPAKTOBaTb GDM3NYECKUIA CMbICA UCNONb3YEMbIX BEUUYMNH, UX 0603HaYeHUA U eANHULbI u3MepeHua B CU, HaxoauTb GopMy/bl, CBA3bIBAOLLNE AAHHYIO
bM3nYECKYI0 BEN- YNHY C APYTUMU BEINYMHAMM;

— 06bACHATL KOPNYCKYNAPHO-BONHOBOW lyaNiM3mM CBETa, AB/NEeHWE AaB/IeHUA CBeTa, rmnoTesy Ae bpoiins, BoO3HUMKHOBeHMe cepumn banbmepa;

— NMOHMMAaTb CMbIC/T KBAHTOBOM rMnoTesbl [1aHKa, NOCTOAHHOM MNaHKa; GU3NYECKUX 3aKOHOB: BHELLHEro poToapdeKTa, paaMoakTMBHOro pacnasa, CoxpaHeHus
3HEPrum, 3/1eKTPUYECKOro 3apsAaa, MacCoBOrO 1 3apAA0BOro YMCe; pafMOaKTMBHOrO pacnaja; ypasHeHua diHwTenHa ana ¢otoaddeKra; noctynatos bopa; npasun
KBaHTOBaHMA, CMeLlleHUa ana anbda-pacnaga v 6eta-pacnana; oTAnUaTb CI0BECHYI0 GOPMYNMPOBKY 3aKOHA OT €ro MaTeMaTUYECKOMN 3anncK; 06 bACHATL UX CoAepKaHue Ha
YPOBHE B3aMMOCBA3U PUINUYECKNX BEANUYUH;

— M3y4yaTb 3KCMEePUMEHTAIbHO BO3SHUKHOBEHWE HEMPEPbLIBHOTO M IMHEYATOro CNEKTPOB, AB/iIeHNe BHelwHero ¢oToadpeKTa, NPOBOAUTL U3MEPEHMUSA ECTECTBEHHOTO
pagunaumMoHHoro GpoHa, ccnesoBaHNA TPEKOB 3apAXKEHHbIX YacTuu, o doTorpaduam u ap.;

— onucbliBaTb GyHOAAaMeHTaNbHble onbiTbl CTONeToBa, J/lebegesa, Pesepdopaa, bekkepensa u ap.;

— BblAENATb OCHOBHbIE MPU3HAKM GU3NYECKMX MOLENEeN, UCNONb3YEMbIX B KBAHTOBOW GpU3MKe: abCONOTHO YepHoe Teslo, MoZeNb aToma TOMCOHa, NaaHeTapHas
MOZe b aTOMa, MPOTOHHO- HEMTPOHHAA MOAEb aTOMHOIO A4Pa;

— 06CyKAaTb NPUYMHBI «yNbTPadNONETOBON» KaTacTpodbl, KpacHyto rpaHuuy ¢oToaddekTa, mogenb aToma Bogopoaa no bopy, coctaB paaAnoakTUBHOIO U3yYeHUs,
dun3nyeckyto npupoay anboda-, 6eTa- U ramma-ny- Yel, CBOMCTBA AAEPHBIX CUJ, SKONOTUYECKME NPOBNEMbI, BO3HMKAIOLWME NPU UCNOIb30BAHUN aTOMHbIX 3/1EKTPOCTAHLNI
(A3C), nyTn pelieHns 3Tux Npobaem, NepcrneKkTUBbl UCMO/Ib30BaHNSA aTOMHON [M TepmosaepHoN aHepreTuku], [npobnaemy YTC], Mepbl 3alLnTbl OT PaAMOaKTUBHbIX
N3y4eHU, NPUMEHEHME PALMOAKTUBHBIX M30TOMOB, KNACCUPUKALMIO SNEMEHTAPHbBIX YacTul, GyHAaMeHTalbHble B3aUMOLENCTBUS;

— paccmaTpuMBaTh YCTPOMCTBO, MPUHLLMN AEACTBMA U NPUMMEPbI UCMOJIb30BaHMA: ra3opaspaLHOro cueTunka Meitrepa, Kamepbl BUabCcOHa, My3bipbKOBOM Kamepbl,
AOEPHOro peakTopa, A403MMETPa;

- npmneBoAnTb 3HAYE€HUA: NOCTOAHHOM MnaHka, macc 91EKTPOHA, NPOTOHA U HEVITpOHa, aTOMHOM e4anHNLbl MacCCbl;

- NMPUMEHATDb NOJIy4EHHbIE 3HAaHWA NPU 06BbACHEHUM HBﬂeHMﬁ, Ha6ﬂIOAaEMbIX B npupoae un 6b|Ty, npu peweHnn 3agad.

dnemeHTbl aCTPOPU3UKU

npe,ﬂ,METHble Pe3ysibTaTbl OCBOEHWMA TEMbI MO3BONAKOT!



— NO3HAKOMUTBLCA C 06 bEKTAaMMN N METOAAMU UCCef0BaHNA acCTPOPUINKK;

— [aBaTb onpeaeneHns NoOHATUIA: aCTPOHOMMYECKaA eIMHNLLA, CONHEYHanA aKTUBHOCTb, FOAMYHbIN Napannakc, CBETOBOM rof, Napcek, ranakTmKka
— paccmaTpuBaTh GpU3NYECKYIO NPUPOAY MIaHET 3eMHOM rPyNMbl, NAAaHET-TUFaHTOB U Masbix Ten CONHEYHOW CUCTEMDI;

— NPUBOAMUTbL NPUMEPBI aCTEPOUA0B, KAP/IMKOBbIX M/IAHET, KOMET, METEOPHbIX MOTOKOB;

— obcyKaaTb rmnoTesy npouncxoxkaeHns ConHeYHoM CUCTEMBI;

— OLLeHMBATb PACCTOAHMA 10 KOCMUYECKNX 0B6BEKTOB, MCNO/b3YA MOHATUA: aCTPOHOMUYECKan eInHNLLA, CBETOBOM rojl, Napcek;

— paccmaTpuBaTh CTPOEHME COTHEYHOM aTmocdepbl, NPUMEpPbI NPOABAEHUA COHEYHON aKTUBHOCTU U ee BANAHNA Ha NPOTeKaHMe NPOLLeCCOB Ha Hallel nnaHeTe,
CTpOeHUe Haluen [anaKTMKK, 3Boatoumio BceneHHOM, MCNoNb3ya 3nemMeHTbl Teopun bosblioro B3pbIBa;

— OMUCbIBATb rEOLEHTPUYECKYIO M Fe/IMOLLEHTPUYECKYHO CUCTEMbI MMPa, MPOTOH-MPOTOHHbIN LMK/, Tponcxoasaimini B Heapax ConHua, 3B0OLUMIO 3B€34, UCNO/b3yA
aunarpammy FepuwinpyHra—Paccena, KpynHomacwtabHylo CTpyKTypy BeceneHHow;

— 3anucbiBaTb U aHa/IM3MPOBaTb: 0606LWEHHbIV TPeTUI 3aKoH Kensiepa, 3akoH CtedaHa — bosibumaHa, 3aKoH Xabbna;
— CpaBHMBATb 3Be3/bl, MCNO/b3YA CAeaytoLlMe NapaMeTpbl: Macca, pasmep, TemnepaTypa NOBepPXHOCTY;

— YKa3blBaTb 0COBEHHOCTUN: HEUTPOHHbIX 3BE3/, NY/1bCAPOB, YEPHbIX Ablp, MEPEMEHHbIX, HOBbIX M CBEPXHOBbIX 3B€3/, 3K30- M/IAHET, PAaCCEAHHbIX U LAPOBbIX 3BE34HbIX
CKOMNNEeHUn;

— NPUBOAUTL 3HAYEHUNA: CONHEYHOMN NOCTOAHHOM, NOCTOAHHOMN Xabbna;
— NPUMEHATb NOJYYEHHbIE 3HAHWUA NPU 06 BACHEHMMN aCTPOHOMUYECKUNX ABNEHUIA, PEeLUeHMM 3a4ad.

0b6ecneynTb AOCTUNKEHME NAAHUPYEMbIX PE3YbTaTOB OCBOEHMUA OCHOBHOM 06pa3oBaTe/IbHOM NPOrpammbl, CO34aTb OCHOBY A1 CAMOCTOATE/IbHOTO YCBOEHMSA
06Yy4aloLWMMNCA HOBbIX 3HAHWIA, YMEHWIA, BUA0B M cNOCObOB AeATENbHOCTU LO/KEH CUCTEMHO-AEATENbHOCTHbIN N0AX04. B COOTBETCTBMM C 3TUM NOAXOA0M UMEHHO
aKTUBHOCTb 06YYaIOLLMXCA ABNAETCA OCHOBOM AOCTUMEHMA PAa3BMBAIOLMX Lenelt 06pa3soBaHMA — 3HAHMA He NepeaaloTca B roTOBOM BUAe, a 406bIBalOTCA UMK B NpoLecce
No3HaBaTeNbHOW AeATeNIbHOCTY.

OaHum un3 nyTeﬁ noBblWEeHNA MOTUBALUUN U 3¢¢EKTMBHOCTM YHE6HOVI AeATeNnbHOCTU B CpeAHeVI LLKO/1e ABNAETCA BKNOYeHUe o6yqarom,mxcn B y‘-IE6HO-MCC!'Iep,OBaTeJ1bCKytO n
NPOEKTHYIO AEATENIbHOCTb, KOTOPAaA MMEET caeaytowme 0cobeHHoCTH:

1) Lenn n 3agadun aTux Bua0oB 4eATEe/IbHOCTU onpeaenAaroTCA Kak JIMYHOCTHbIMU, TaK U COUMNa/IbHbIMU MOTUBaAMU O6y‘-|aIOLLI,MXCF|. OTO O3HAYaeT, YTOo TaKaA AeATeNIbHOCTb
AO0/1XKHa 6bITb Hanpas/ieHa He TOJ/IbKO Ha NoBbilWleHNE X KOMNETEHTHOCTU B npep,meTHoﬁ obnactu onpeaeneHHbIX y‘-IE6HbIX ANCUUNNNH, HE TOJIbKO Ha pa3BUTUE UX
CI'IOCO6HOCTel71, HO U Ha CO34aHMe NPOoAYyKTa, UMetoLllero 3Ha4MmocCTb ANnAa apyrux;

2) y‘-lE6HO-MCCI'Iep,OBaTe}'IbCKaF| N NPOEKTHaA AeATe/IbHOCTb AO0/1XKHa 6bITb OpraHM3oBaHa TakKMM o6pa30M, yTObbI o6yqa+0m,mecn CMOrnum peannsoBaTtb CBOU
I'IOTpe6HOCTVI B O6LU,€HVIM CO 3Ha4YMMbIMH, peq)epEHTHbIMM rpynnamum ogHOKNaCCHUKOB, quTeneﬁ nT. 4. CTpOﬂ Pa3zIM4HOTrO poaa OTHOLWEHUA B Xo4e u,eneHanpaBneHHoﬁ,



NOMCKOBOWM, TBOPYECKON M NPOAYKTUBHOW AeATeNbHOCTU, MOAPOCTKM OBMALEBAOT HOPMaMM B3aMMOOTHOLLEHMWI C Pa3HbIMU NHOAbMU, YMEHUAMU NepexonuTb OT 04HOro
BMAa 0OLWEHUA K Apyromy, NpruobpeTatoT HaBblKM MHAMBUAYA/IbHON CAaMOCTOATEIbHOM PaboTbl M COTPYAHNYECTBA B KOJIJIEKTUBE;

3) opraHusauma yuebHo-1ccnen0BaTeNbCKUX U MPOEKTHBIX PaboT 0byyatowmxcs obecneynBaeT coyeTaHne pas/iIMyHbIX BU- 40B NO3HABATE/IbHON AeATeIbHOCTH. B aTux
BMAaX AeATENbHOCTU MOTYT 6biTb BOCTPE60BaHbI NPAKTUYECKK Nto6ble CNOCOBHOCTU CTAapLLEKIACCHUKOB, PeaiM30BaHbl IMYHbIE MPUCTPACTMA K TOMY UAN MHOMY BUAY
OEeATeNbHOCTH.

B pesynbTaTe yuebHO-MCCIeA0BaTEIbCKON U NPOEKTHOW AeATeNbHOCTM 0byJatolmeca noayyar npeacrasieHme:

. 0 dGNNOCOPCKNX N METOA0OTMYECKMX OCHOBAHMAX HAYYHOM AeATeNbHOCTU U MeToAaX, MPUMEHAEMbIX B UCC/1Ie10BaTe/IbCKOM N MPOEKTHOM AeATe/IbHOCTY;
. O TaKMX NOHATUAX, KaK KOHLUEeNuMaA, Hay4yHas runoTesa, MeToa, SKCNepuMeHT, Moaenb, MeTos cbopa U MeTod, aHaNn3a AaHHbIX;

. 0 TOM, YEM OT/IMYAIOTCA UCCAEA0BAHUA B 'YMAHUTAPHbIX 061acTAX OT UCCAeA0BaHUI B eCTECTBEHHbIX HayKax;

o 06 ncTopun Hayku;

. 0 HoBeMLWKxX pa3paboTKax B 061aCTM HAYKM U TEXHONOTUIA;

. 06 aKonornyecknx npobsemax u cnocobax nx peLleHus;

. O NpUMeHeHNU GU3NYECKUX 3aKOHOB B DbITY U TEXHUKE.

BbINYCKHUK CMOXeT:

. pelwaTb 3a4a4m, HaXo4ALLMECA HA CTbIKE HECKObKUX YY4EBHbIX AUCUUNANH (MeKNpeaMeTHble 3a4a4m);

. MCNO/1b30BaTb aNITOPUTM UCCeA0BaHNA NPU pelleHnr CBoMxX yuebHo-No3HaBaTeNbHbIX 3a4ay;

. MCNO/1b30BaTb OCHOBHbIE NPUHUMMbI NPOEKTHOMN AeATEbHOCTU NPY peLleHnn y4ebHO-No3HaBaTeNbHbIX 33434 M 33434, BO3HUKAIOLWMX B KYJbTYPHOM M COLMANbHOWM
KU3HK;

. NPUMEHATb 3/1IEMEHTbI MaTEMaTUUYECKOro MOAE/IMPOBAHUA MPU PeLleHnM NCCeA0BaTe/IbCKUX 334a4; 31eMEHTbl MaTeMaTMYECKOro aHaiM3a 41a MHTeprnpeTaLum

pPe3ynbTaToB, NO/TY4EHHbIX B XO04€ yLIGGHO-MCCﬂep,OBaTEHbCKOVI pa6OTbI.

C TOYKM 3peHnst POPMMPOBAHUA YHUBEPCAbHBIX Y4EOHbIX AEMCTBUI, B XOAE OCBOEHMA NMPUHLMMOB y4ebHO-MUCCeA0BaTEIbCKOM M NPOEKTHOMN AeATeNIbHOCTEN BbIMYCKHUK
HayyuTCS:

o bopMyNnpoBaTb Hay4HyIO rMNOTe3y, CTaBUTb LieIb B PaMKax MCCNeaoBaHUA U NPOEKTUPOBAHMA, UCXOAA U3 KY/IbTYPHON HOPMbI U cO0Bpasysch C NpeacTaBieHUaMU
06 obuiem bnare;



o BOCCTaHaB/AMBATb KOHTEKCTbI M NYTU Pa3BUTUA TOTO UAN UHOTO BMAa Hay4yHOM AeATeNbHOCTU, onpeaensas Mecto CBOero uccneaoBaHua UAM NPOeEKTa B obuiem
KY/IbTYPHOM MPOCTPaHCTBE;

o OTCNEKMBATb M NPUHUMATb BO BHUMaHME TPeHAbl U TeHAEHUMM Pa3BUTUA Pa3NIMYHbIX BUAOB AEATE/IbHOCTU, B TOM YUC/AE Hay4YHbIX, YYUTbIBaTb MX NPU NOCTAHOBKE
COBCTBEHHbIX Lenen;

hd OLLeHNBATb pecCypcCbl, B TOM YNCNE N HEMATEPUA/IbHDBIE, TAKUE, KaK BPEMA, HEOGXOAMMbIe Aana oOoCTUXXeHuA NoCTaBAEHHOM uenwu;

hd HaXo4unTb pa3/MvYHblE UCTOYHUKU MaTEPUANIbHBIX N HEMATEPUA/IbHbLIX peCypCoB, NpeaoCTaBaAWNUX Cpencresa AnAa nposeaeHunA MCC!'Ie,CI,OBaHMﬁ n peannsaumnmn
MPOEKTOB B Pa3/INYHbIX obnactax AeATeNIbHOCTU YenoBeKa,

o BCTYNaTb B KOMMYHMKaLMIO C AepKaTeNAMM Pa3ANYHbIX TUMOB PECYPCOB, TOYHO M O6BEKTUBHO NPE3EHTYA CBOM MPOEKT UAN BO3MOXKHbIe pe3ybTaTbl
nccnenoBaHnsa, ¢ Lenbto obecrnedyeHms NPoAYKTUBHOMO B3aMMOBbIFOAHOMO COTPYAHUYECTBa;

. CaMOCTOATENIbHO WM COBMECTHO C APYrMMM OHOKAaCCHMKaMM pa3pabaTtbiBaTb CUCTEMY NaPaMeTPOB U KpUTepmnes OLEeHKU 3pPeKTUBHOCTM M MPOAYKTUBHOCTU
peannsaummn NpoeKkTa UaN UCCNeA0BaHNA Ha KaXKaoM 3Tane peanrsalunmn U no saseplieHnn pabotsbl;

hd A EKBATHO OLL,EHMBATb PUCKN pean3aunm NpoeKkTa U nposeaeHnAa nccnegoBaHnAa n npegycMmaTtpueaTtb Nyt MUHUMAU3ALUNN 3TUX PUCKOB;
hd A EKBATHO OLLeHMBATb NOC/1eACTBUA PeEA/TU3aLNN CBOETO NPOEKTA (M3MEHEHMH, KOTOpbie OH NOBNEYET B XU3HUN OPYTUX J'II-O,D,EVI, COO6LLI,eCTB);
hd a1€eKBATHO OLLeHNBATb ,u,aaneVlLuee pa3snuTHe CBOEro NPOeKTa Uan UccieaoBaHnA, BUOETb BO3SMOXKHbIE BaPUaAHTbl NTPUMEHEHNA PE3Y/1IbTaTOB.

COAOEPXAHUE KYPCA

dusnkam eCTeCTBeHHO-HayLIHbIVI MeTo NO3HAHMA Npnpoabl

dusnka — pyHZameHTanbHaA HayKa o npupose. O6beKTbl U3ydeHns GU3MKN. HayyuHbI MmeToa NO3HaHMA M1pa. B3anmocsasb mexay GU3NKOM U ApYrMMM eCTECTBEHHbIMM
HayKamu. MeToapbl Hay4yHOro nccnenoBaHna GuUsmMyeckmx asneHnin. MogenmpoBaHue ABAEHMI U NPOLLECCOB NPUPOAbl. PU3NYECKME 3aKOHbI. [PaHULbl NPUMEHUMOCTH
bu13nyecKknx 3aKoHOB. Pr3nYecKMe TEOPUN U NPUHLMN COOTBETCTBUA. U3mepeHue Pusnyeckmx BennyuH. MorpewiHocTn namepeHnin pusmyeckmx BeNMUmH. Ponb 1 mecto
dU3NKN B GOPMNPOBAHNN COBPEMEHHOM HAYYHOM KapTUHbI MMPA M B NPAKTUYECKON AeATENbHOCTU Nto4e.

MexaHuKa

Cuctema oTcyeTa. BaxkHenwme KuHemaTnyeckme XapaKTeEPUCTUKN — nepemeLlleHne, CKOpoCTtb, YCKOpeHUe. KnHemaTtnyeckme YPaBHEHUA. Pa3nunyHble cnocobbl onucaHus
MexaHu4eckoro asmxeHma. OcCHoBHasA (I'IpFIMaFI) n O6paTHaF| 334341 mexaHnKn. OCHOBHblE MOLENN TEN U ABM)KGHMVI. MNocTtynatenbHoe M BpallLaTe/ibHOe ABUXKeHUA Tena.



PaBHOMepHOE 1 paBHOYCKOPEHHOE NPAMOJIMHENHbIE ABUXKeHMA. CBOBoAHOe NageHue Ten. OTHOCUTENIbHOCTb MEXAaHNUYECKOTO ABUMKEHWUSA. 3aKOH C/IOXKEHWUA CKOPOCTEN.
KnHemaTunka ABUKEHMA MO OKPYKHOCTH.

3aKoH MHepumun. MepBbili 3aKoH HbloToHa. MHepumManbHas cuctema otcyeta. MHepTHOCTb. Macca. Cuna. MpuHuMn cynepnosunumm cun. Bropoii 3akoH HbtoToHa. TpeTtui
3aKOH HbtloToHa. MpuHumn oTHocuTenbHOCTU Manunnea. MNpaBUTaUMOHHAA cUAa. 3aKOH BCEMUPHOTo TAroteHUA. OnbIT KaseHaunwa. Cnna TaXKecTu. 3aKOHbl MEXAHUKU U
ABUMXKeHWe HebecHbIx Ten. 3akoHbl Kennepa. Cuna ynpyroctu. 3akoH lNyKa. Bec Tena. HesecomocTb. Meperpysku. Cuna TpeHus.

Nmnynbc maTepranbHOM TOYKM U CUCTEMBI. 3aKOH COXPaHeHUA MMNyabca. PeakTMBHOe aAgurkeHume. LleHTp macc. PaboTa cunbl. MouwHocTb. KM mexaHnama. MexaHudecKas
sHeprua. KnHetnyeckan aHeprus. Teopema 06 MU3MEHEHUN KMHETUYECKOM 3Hepruu. MNoTeHunanbHaa sHeprua. MexaHnYeckas sHeprua cMcTembl. 3aKOH COXPaHEeHUA
MeXaHUYEeCKOMN aHepruum.

PaBHOBecHe maTepmasibHOM TOUKK. YCNoBUE paBHOBECUA TBEPAbIX TeN. [11e4o n MOMeHT cunbl. LleHTp TaXKecTn TBepaoro Tena. Buabl paBHoOBecKA TBepaoro Tena.
[asneHune. [laBneHune B }XUOKOCTAX M ra3ax. 3akoH lMackana. 3akoH Apxumega. Ycaosme naasaHuA Ten.

MexaHuuyeckme KonebaHma 1 Bo/IHbI. XapaKTEPUCTUKM KosiebaTenibHOro asukeHuns. CBoboaHble KonebaHus. KonebaTtenbHble cuctembl. KWHEMaTMKa KosiebaTenbHOro
ABUXKeHUs. FTapmoHmMyeckme KosiebaHua. JuHamMMKa KonebateibHOro ABUXKEHUA. YpaBHEHWE ABUKEHUA FPy3a Ha NPYXKUHE. YpaBHEHME ABUMKEHUA MAaTEMATUUYECKOTO
ManaTHUKA. Nepuroabl KonebaHU NPYHKUHHOTO U MAaTEMATUUYECKOTO MaaTHUKOB. MNpeBpallleHNe 3HePruu NpPu rapMmoHUYECKUX KosiebaHuax. 3aTyxaloLlme KonebaHus.
BbIHYXAeHHble KonebaHuA. Pe3oHaHc.

MonepeyHble U NPOAO0/bHbIE BO/HbI. JAnHA BOAHbI. CKOPOCTb pacnpocTpaHeHus BOAHbI. BoaHbI B cpefe. 3BYK. XapaKTepUCTMKM 3BYKa.

MonekynapHasa ¢pu3nKa u TepmoamMHammKa

MonekynapHo-KuHeTuyeckas Teopus (MKT) 1 ee akcnepumeHTanbHble 06ocHoBaHMA. CTpoeHKe BewecTBa. Macca n pasmepsbl mosieky. MoctosHHaa Asoraapo. Tenaosoe
ABUXKEHMe YacTuL, BelecTsa. bpoyHoBsckoe aguskenune. Andodysua. Bzaumopgeiicteume yactul, selectsa. Mogean CTpoeH s rasos, KULKOCTEN U TBEPAbIX TES.

Mogenb ngeanbHoro rasa. CTaTucTMyeckoe onvMcaHve naeanbHoro rasa. Tennosoe (TepmognMHaMmnyeckoe) pasHoBecue. Temnepatypa. MamepeHune TemnepaTypbl. LLKanbl
TemnepaTyp. CBONCTBa ra3os. M3onpoueccsl. [a30Bble 3aKOHbI. ABCONOTHAA TeMMNepaTypa Kak mepa cpesHei KUHETUYECKOW SHepPrMmn TENI0BOrO ABUMXKEHUA YacTuUL,
BewecTBa. NocToAaHHan bonbumaHa. [lasneHue rasa. OCHOBHOE ypaBHEHNE MONEKYAAPHO-KMHETUYECKON TeopuM. 3aKoH [anbToHa. YpaBHeHMe COCTOAHMA MaeanbHOro rasa
(ypaBHeHne MeHaeneesa—KnanelipoHa). YHMBepcanbHasA ra3oBas NoCTOAHHAA. BHYTpeHHssA aHeprus naeanbHoro rasa. MsmepeHue cKopocTteli MosieKy rasa.

CsolicTBa KuakocTein. Kpuctanamnyeckme n amopdHble Tena.

PaboTa 1 TennoobmeH Kak cnocobbl M3meHeHus BHyTDEHHeVI Heprnn. Konunyectso TennoTbl. YaenbHaa TenJ10eMKOCTb BellecTBa. YpaBHeHme TennoBoro 6anaHca. 3aKoH
COXpaHeHNA aHeprun. I'IepBbu‘/i 3aKOH TepMoANHAMUKK. [TpumeHeHne nepBoro 3akoHa TepMOANHAMMKN K N30NpoL,.eccam. A,D,Ma6aTVILIeCKVIl71 npouecc. HeO6paTVIMOCTb
TENI0BbIX NPOLLECCOB. BTOpOVI 3aKOH TEPMOANHAMUKWN.

Tennosbl mawuHebl. MpuHLUMN AeﬁCTBMH Tennosoro asuratena. LUmkn KapHo. MaeanbHaa Xon104nbHAA MallMHa. JKoornMyeckue I'IpO6/'IEMbI MCNOJ1b30BaHNA TeEN/10BbIX
MaLlNnH.



ArperaTHble COCTOSIHUA BellecTBa. MicnapeHue 1 KoHAeHcaumaA. HacbiweHHbIM nap. KuneHune Xnaxkoctu. YaenoHaa Tennota napoobpasoBaHUs sKUAKOCTU. BnaskHOCTb
BO3ayxa. Touka pocbl. U3mepeHune BNaXkHOCTM Bo3ayxa. MnasneHne n KpUcTanamsaums selectsa. YaenbHas TensioTa naasjeHu1a BellecTsa.

3J'IEKTpOAVIHaMVIKa

DNEeKTPUYECKUI 3apa. DNEeMEHTAPHbIN INEeKTPUYECKUI 3apag. INeKTpu3auma Ten. INEeKTPOCKOMN. DNEKTPOMETP. 3aKOH COXPaHEHUA 3/IEKTPUUYECKOro 3apsaaa. TodeuHble
3apaabl. 3akoH KynoHa. InekTpuyeckoe nose. HanpsKeHHOCTb 31EKTPMYECKOTro Nons. MpuHUMN cynepnosuLmMmn 31eKTPUYEeCcKmx nonen. JIMHMN HanpsaKeHHoCTH
anekTpuyeckoro nons. NpoBogHUKK B 31€KTPOCTaTUYECKOM none. [IN3NeKTPMKN B SNEKTPOCTAaTUYECKOM none. JnanekTpnyeckasa npoHMLAEMOCTb.

PaboTa KyNOHOBCKMX CU/. DHEPrUA B3aMMOAeNCTBUA ToYEUHbIX 3apAaaoB. [oTeHUMan 3N1eKTpocTaTMyeckoro nonsa. PasHoCTb NOTEHUMAN0B. DKBUMNOTEHLMA bHbIE
MOBEPXHOCTU. DJIEKTPOEMKOCTb YeAUHEHHOIO NPOBOAHMKA M KOHAEHCATOPa. JHeprua 3N1eKTPMYEecKoro noss.

MOCTOAHHbIN 31EKTPUYECKMIA TOK. [LeCcTBUA SINEKTPpUYECcKoro Toka. Cuna ToKa. MCTOUHMKM ToKa. CTOPOHHME CUAbl. DeKkTpoasukywas cuna (34C). 3akoH Oma ana
04HOPOAHOro NPOBOAHMKA (y4acTKa Lenu). 3aBUCUMOCTb YAEe/1bHOTO CONPOTUB/IEHUA MPOBOAHUKOB M MOJYNPOBOAHUKOB OT TEMMNEPaTYpbl.

CoeanHeHNs NPOBOAHUKOB. PaboTa M MOLLHOCTb 3/1EKTPUYECKOro TOKa. TenioBoe AeNCTBUE INIEKTPMUUYECKOTro TOKa. 3aKoH AKoyna—JleHua. 3akoH Oma Ansa NoAHOoM uenu.
3akoH Oma gna yyacTtKa uenm, cogepawero 3[C. Peoctat. lNoTteHUnomeTp. MIamepeHne cuibl TOKa, HANpPAXKEeHUA.

DNeKTPUYECKMI TOK B MeTaslslax, PacTBOpax M pacnnaBax 3/1eKTPOJIUTOB. INEKTPOIN3. DNEKTPUUYECKUI TOK B razax. CamMoCTOATE/IbHbIN U HECAMOCTOATE/IbHbIN pa3paapl.
DNIEKTPUYECKNI TOK B BaKyyme. BakyymHbIN Anoa,. INeKTPOHHO-/1y4eBasa TpybKa. DNEKTPUYECKUM TOK B NOIYNPOBOAHUKAX.

MarHutHoe B3anmogeincTemne. MarHUTHOE noJie 3N1eKTPUYECKOro Toka. MHAYKLUMA MarHMTHOro noas. NMpuHumMn cyneprnosvumMm MarHUTHbIX nonei. JIMHUM MarHuTHoM
WHAOYKUMK. [leicTBUE MArHUTHOTO MOJIA Ha MPOBOAHUK € TOKOM. Cuia Amnepa. 3akoH Amnepa. D1eKTpoasuraTesib NOCTOAHHOIO TOKa. PamKa C TOKOM B OAHOPOAHOM
MarHMTHoOM none. [leiMcTBMe MarHUTHOTO NOAA Ha ABUNKYLLMECA 3apsAKeHHble YacTuubl. Cuaa JlopeHua. MarHUTHbIN WUt 3eman. MarHuMTHble CBOMCTBA BELLECTBA.

OnbiTbl ®apagen. ABneHMe 3N1eKTPOMArHUTHOM MHAYKUMWU. MarHUTHbIA NOTOK. 3aKOH 3/1eKTPOMArHMTHOM MHAYKUMK. BuxpeBoe anekTpuyeckoe none. Mpasuio JleHua.
CamonHayKuma. MHAYKTUBHOCTb KOHTYpPa. JHEeprusa MarHMTHOTO NoJA TOKa.

JNeKTpPOMarHUTHble KonebaHus 1 BoaHbl. CBO6oAHbIE 31EeKTPOMarHUTHble KoiebaHua. KonebaTenbHblit KOHTYP. Popmyna TomcoHa. MNpouecchbl Npy rapMoOHUYECKUX
KonebaHuax B KonebaTeIbHOM KOHTYpe. BbiHyKAEeHHbIe 3/1eKTPOMarHUTHble KonebaHusa. MepemeHHbI TOK. Pe3ncTop B Lenu nepemeHHoro ToKka. [eicTeytolme 3HayeHus
CUAbl TOKA M HanpsxeHus. TpaHcpopmaTop.

3ﬂeKTpOMaI'HVITHOE none. OnbITbl lepua. CsolicTBa 9/1eKTPOMArHUTHbIX BOH. MIHTEHCUBHOCTb QHEKTpOMaFHMTHOVI BOJIHbI. CI'IEKTp 3NEKTPOMArHUTHbIX BOAH. MpuHUMNbI
pPagnocBA3n N TenesnaeHunA.

FeomeTpuyecKan ONTMKA. 3aKOH NPSMOJIMHEMHOTO PACNPOCTPAHEHUA CBETA. 3aKOH OTParKeHUs ceeTa. MocTpoeHne n306parkeHN B NJIOCKOM 3epKase. 3aKOH NpesiomaeHus
BOMH. JIMH3bI. POpMyNa TOHKOM NMH3bI. ONTUYECKan cMna ANH3bI. [oCTpoeHne n30bpaXkeHnit B TOHKMX IMH3AX. YBeandeHue MH3bl. [1a3 Kak onTuyeckas cuctema.
LedeKTbl 3peHus.



N3mepeHue ckopocTu ceeTa. Aucnepcus ceeta. OnbiTol HotoToHa. MpuHumn MNoiireHca. MHTepdepeHumns BonH. UHTepdepeHLma ceeTa. KorepeHTHble UCTOYHMKM CBETA.
OnbIT FOHra. Konbua HetoToHa. UHTepdepeHuma B TOHKMX naeHKax. Andpakuma ceeTa. MNpuHumn MNorireHca— dpeHens.

3aKOHbl 31EKTPOANHAMMUKM U MPUHLMM OTHOCUTENBHOCTU. OnbIT MaikenbcoHa. MNocTynaTbl cneunanbHOM TEOPUN OTHOCUTENBHOCTU. OTHOCUTEIbHOCTb O4HOBPEMEHHOCTH
COBbITUI, NPOMENKYTKOB BPpEMEHW U PACCTOAHMI. Macca, UMNYAbC U 3HEPrMA B CNeLmanbHOM TeEOPUN OTHOCUTENbHOCTM. PopMyna DMHWTENHA.

KBaHTOBaA ¢pu3mKa. Actpodpmsmnka

PaBHOBecHoe TennoBoe M3nyvyeHue. KBaHToBasa rmnoTesa lNnaHKa. MNoctosaHHaA MnaHKa. BHewHUin potoaddekT. 3akoHbl poToaddeKTa. YpaBHEHNE DNHLWTENHA ANA
doToadpdekTa. PoToHbI. laBneHue ceeTa. OnbiThl Jlebeaesa. dHeprua n nmnynsc GoToHa. KopnyckynspHO-BOAHOBOM Ayanusm. M'mnoTesa ae bpoiins.

MnaHeTapHas mogenb aToma. OnbiTbl Pesepdopaa. MNornoueHne 1 n3nyyeHme ceeta atomom. Mocrtynatel bopa. Mogenb atoma Bogopoda no bopy. /IuHeyaTble CeKkTpbl.

MeToabl pernctpaumm 3apsaxKeHHbIX YacTul,. EcTecTBeHHas paaAnoaKTUBHOCTb. Buapbl paanoakTUBHbIX NPEBPALLEHMI aTOMHbIX 4ep. 3aKOH paaMOoaKTMBHOrO pacnaja.
M3oTonbl. MpaBuna cmelleHns ans anbda-pacnaga v 6eta-pacnaga. MickyccTBeHHas pagMoakTUMBHOCTb. MPOTOHHO-HEMTPOHHAA MOAeNb aTOMHOrO aapa. AaepHble
peakumu. AgepHble cUNbl. IHEprua cBsA3M aTOMHbIX agep. JeneHue agep ypaHa. LlenHas saepHas peakuusa. AgepHas sHepreTuKa. buonornyeckoe gencremne paguoak-
TUBHbIX U3/Iy4EeHUI. DKOIOTMYEeCKMe NPobaeMbl UCMONb30BaAHUA AAePHON SHeprnn. NMpuMeHeHne paanoaKTUBHbIX N30TOMOB.

3I'IEMEHTaprIe 4acTuubl. K}'IaCCMCbMKaLI,Mﬂ 3/1EMEHTApPHbIX 4YaCTnu,. KBapKM. q)YHAaMEHTaIIbeIe B3aMMOAEV1CTBMﬂ.

ConHevHan cuctemMa. JlyHa U CNyTHUKKM NnaHeT. KapanKoBble NiaHeTbl M acTeponapbl. KomeTbl U meTeopHble NoToKkU. ConHue. 3Be3apl. Anarpamma lNepuwnpyHra—Paccena
1 3BooUMA 3Be34. [NepemMeHHble, HOBble U CBEPXHOBbIE 3Be3Abl. DK30M1aHeTbl. Hawa Manaktuka. 3se3gHble ckonseHus. MpocTpaHCTBEHHO-BPEMEHHbIE MaclTabbl
Habntogaemoli BceneHHon. 3akoH Xab6na. KpynHomacwtabHana cTpykTypa BeceneHHom. MpeactaBneHma o6 asontoumm BceneHHoM. dnemeHTbl Teopum bonbLlioro B3pbiBa.



TemaTuyeckoe NIAHUPOBAHUE

11 kaace
Coaep:xanue mporpaMmsl KosmnyecTBo 4yacos KOHH%CTB;%?TOPMOPHHX Kosm4ecTBO KOHTPOJIBHBIX PadoT

SJIEKTPOAUHAMMUKA (npoagokeHue) 34
IocTosiHHBIH TOK 19 1 1
DJIeKTPUYECKUH TOK B cpeaax 5 1 -
MarauTtHoe noJe 6 - -
DJIeKTPOMATHUTHASI HHAYKIHSA 4 - 1
KOJIEBAHUS U BOJIHbBI 35
Mexannyeckue KoJe0aHUsI U BOJTHBI 7 3 -
DJIeKTPOMATHUTHBIE KOJIeGaHUSI U BOJIHBI 8 - 1
3aKOHBI reOMeTPUYECKOIl ONTUKH 10 - -
BoanoBasi onTuka 7 1 1
KBAHTOBAS ®U3UKA U 25
ACTPO®U3UKA
KBanrtoBas gusnka 7 ) }
®du3nKka aTOMHOT0 1APa. DjleMeHTapHbIe 8 1 1
YaCTHIbI
DJ1eMeHTBI ACTPOPU3UKH 10 ) )
MNOBTOPEHHUE 5 - -
PE3EPB 3

Hroro 102 7 5




KanennapHo-remaTtuueckoe miaHupoBanue (34. B Henenro, Bcero 1029)

Ne Iynkr Ha3sBaHnue TeMbl ypoKa Ilpumeyanue | Jlara ypoka [arTa ypoka
n/n | ydeOHUKa 1o MJIaHy no gakry
IJEKTPOANHAMMUKA (npomosxenue) 344
ITocTOSTHHBIH 3JIeKTPUYECKUI TOK 94
1 m.1 VYcnoBust CymecTBOBaHUS AJIEKTPUUECKOTO TOKA. DIEKTPUIYECKUN TOK B 02.09.22
MIPOBOAHHUKAX
2 m.2 3akoH Oma a1 y4acTka Henu. 3aBUCUMOCTh COMPOTUBIIEHUSI OT TEMIIEPATypPbl 05.09.22
3 Pemenue 3amaq 07.09.22
4 n.4 CoenuHeHne MpoBOIHUKOB 09.09.22
) Pemenue 3amau 12.09.22
6 Pemenue 3amaq 14.09.22
7 Pemenue 3anau 16.09.22
8 m.5 PaboTa 1 MomHOCTE AMeKTprYeckoro Toka. 3akoH [[xoymsa-JIenma 19.09.22
9 Pemenue 3amau 21.09.22
10 .6 W3mepenue cuipl TOKa, HAIIPSKEHUS U CONPOTUBIIEHUS B DJIEKTPUUECKON LIETU 23.09.22




11 Pemenue 3amau 26.09.22
12 m.7 DnekTpoABMKyIas cuia. Mictounuku Toka 28.09.22
13 .8 3axoxn Oma U1 IIOJIHOH IIenu 30.09.22
14 Pemenue 3amau 03.10.22
15 Pemenue 3amau 05.10.22
16 Jlabopamopuas pavoma Ne 1 «H3zmepenue I/C u enympennezo conpomusnenus | Ilo Texcry 07.10.22
UCTNOYHUKA MOKA». JIPNe2 c.450
17 [ToaroroBka K KOHTPOJILHOM paboTe 10.10.22
18 KontpoabHnas padora Nel «IlocToSHHBIN SJIEKTPUUECKUI TOKY 12.10.22
19 Pabora Hag ommOKamu 14.10.22
JIEKTPUYECKHI TOK B cpeaax Su
20 n.9 DKCnepuMeHTAIbHBIE 000CHOBAHUSI DJIEKTPOHHOUW MPOBOIUMOCTH METAIIJIOB 17.10.22
21 n.10 DneKTpUUeCKUi TOK B pacTBOpPAxX U paciijiaBax 3JeKTPOJIUTOB. 3aKOH [To tekcry 19.10.22
anekTponusa. Jlabopamopuaa paboma Ne2 «H3zeomoenenue 2anb6anuiecko2o JIPNel c.448
9/1eMenma U UCNbIMAanue e2o 8 OeUCmeUy
22 m.11 DNEeKTPUUYECKUH TOK B razax 21.10.22
23 m.13 DNEKTPUUECKUN TOK B BAKyyMe 02.11.22




24 m.14 DIEKTPUUYECKHUI TOK B TIOTYTPOBOJHUKAX 04.11.22
MaruuTHoe noJe 6u
25 n.15 MarguTHsle B3auMoAeiicTBUS. MarauTHOE I10JI€ TOKOB 07.11.22
26 n.16 WNHIyK1mst MAarHUTHOTO TIOJIS 09.11.22
27 n.17 JIuHUM MarHUTHOM MHIYKIIMH 11.11.22
28 n.18 JleficTBrE€ MarHUTHOTO TOJI HA IPOBOJIHUK C TOKOM. 3aKOH AMIiepa 14.11.22
29 .19 JIBu>KeHHE 3apsKEHHBIX YacTUll B MarHUTHOM nojie. Cuia Jlopenua 16.11.22
30 m.20 MarHuTHEIC CBOWCTBA BEIIECTBA 18.11.22
DJIEKTPOMATHUTHAA UHAYKIMS 44
31 m.21 OnsiTel @apanes. MarHuTHBIN OTOK 21.11.22
32 m.22 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMHU. BUXpeBoe aeKTpuyeCcKoe 1oJie 23.11.22
33 n.23 CamouHnykuus. MTHIyKTUBHOCTb. DHEPIUs MATHUTHOTO MOJISI TOKA 25.11.22
34 KountpoabHnas padora Ne2 «MaruutHoe nojie», « DIeKTpOMarHuTHas 28.11.22
WHTYKITUS
KOJIEBAHUSA U BOJIHBI 354
Mexanu4yeckue KoJ1e0aHUS U BOJTHbBI 74




35 n.24 VYcmoBus BOSHUKHOBEHHS MEXaHUYSCKUX KojeOaHui. /[Be Momenn 30.11.22
K0J1e0aTeNbHbIX CUCTEM

36 m.25 KunemaTtunka kosie0aTenbHOTO ABMKCHUS. ['apMOHYecKue KoaeOaHms 02.12.22

37 .26 JlnHamuka xonebaTenbsHOro ABMKeHM. Jlabopamopuasa paboma Ne 3 Ilo tekcry 05.12.22
«Hccnedosanue konebanuii NPYHCUHHOSO MASIMHUKAY JIPNe4 ¢.453

38 m.27 [IpeBparnieHue 3HEPruy IpU rapMOHUYECKUX KosieOaHusx. Jlabopamopnas ITo Texcry 07.12.22
paooma Ned «Hccrnedosanue konebanutl HUMAHO20 MASMHUKA» JIPNe5 c.455

39 n.28 Boinyxnennsie koneOanus. Pezonanc 09.12.22

40 m.29 MexaHU4eCKHe BOJHBI 12.12.22

41 .30 Bonnsl B cpene. 3Byk. Jlabopamopnasa padoma Ne5 «OnipeneneHue CKOpoCTH [To Tekcry 14.12.22
3BYyKa B BO3/1yXe» JIPNe6 c.458
DJIEKTPOMATHUTHBIE KOJIeOaHUs U BOJTHBI 84

42 n.31 CB0OOIHBIE ANIEKTpOMarHuTHhIE KosieOanus. KonebaTenbHblil KOHTYp 16.12.22

43 m.32 [Tporieccrl pu TapMOHUYECKUX KOJICOAHHSX B 19.12.22
KoJ1e0aTeIbHOM KOHTYpE

44 n.33 BoiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI. 21.12.22
[TepemeHnHbIN TOK

45 .34 Pesucrop B ienu nepeMeHHoOro Toka. J{elcTByomye 3HaueHUs CHIIbI TOKa U 23.12.22

HAIps>KCHUA




46 m.37 Tpancdopmarop

47 .39 DNEeKTPOMarHUTHHIE BOJIHbI

48 .40 [IpuHIUIIBI PaAMOCBA3U U TEIECBUACHUSA

49 KontpoabHnas padora Ne3 «Mexannueckue KojieOaHUS U BOJTHBD»,
«DNEeKTPOMArHUTHBIC KOJIEOAHUST U BOJTHBDY
3aK0HBI reOMeTPHUYEeCKON ONITUKHU 104

50 .41 3aKoH MPSMOJIMHENHOTO paclpoOCTPaHEHUsI CBETA.

51 3aKOH OTpa)KE€HUs CBETa

52 Pewenue 3amau

53 m.42 3aKoH MpeNoMIICHHSI CBETa

54 Pemenue 3amau

55 .44 JIunzel. @opMysia TOHKOH JIMH3BI

56 Pemenue 3amaq

57 .45 [TocTpoenne n300pakeHHii B TOHKUX JIMH3aX

58 Pemrenne 3agau

59 .46 ['a3 xak ontuyeckas cucrema




BoJuHoBas onTuka 74
60 m.48 N3mepenue ckopoctu cBeta. [lucnepcus ceera
61 m1.49,50 | IIpunmun ['oitrerca. MaTepdepeniiyus BoJH.
62 m.51 HNutepdepennus cera.
63 52 Judpakius cBera.
64 53 JudpakiroHHast peneTka
65 Jlabopamopnasa paboma Ne 6 «ccnenoBanue siBeHUN [To Tekcry
uHTepPEepeHITUN 1 TU(PAKIIUN CBETA » JIPNeTC.459
66 KontpoJsbHnas padora Ne4 «3akoHbI TEOMETPUUECKON ONTHKNY, «BomHoBas
OTITHUKA»
DJIeMEeHTbI TEOPHUH OTHOCUTEIBLHOCTH 34
67 m.55,56 | 3aKOHBI SNEKTPOJUHAMHUKY U MIPUHIIUI OTHOCUTENbHOCTH. [locTynaTsl
CHEIMAILHOW TEOPUN OTHOCUTEILHOCTH
68 m.57 Macca, UMITyJIbC U DHEPTHsl B CTIEUaTbHONU TEOPUH OTHOCUTEIHLHOCTH
69 Pemrenune 3agau
KBAHTOBAS ®U3UKA. ACTPO®PU3UKA
KBanroBas ¢pusznka. CtpoeHue aroma 74




70 m.58 PaBHOBECHOE TETIIOBOE M3TyUYCHHE

71 m.59 3akonbl poTtodddekra

72 Pemenue 3amau

73 .60 Janenue cera. KopnyckyasipHO-BOJIHOBOM Jyain3M

74 m.61 [Lmanerapnas MoJenp aroMa

75 .62 [Tocrynatel bopa. Monens atroma Bogoposa 1o bopy

76 Pemenue 3amau
Ddu3nKa AaTOMHOI0 AAPa. JjIeMeHTAPHbIE YaACTUIII 8u

77 m1.64,65 | MeTonbl perucTpaiuu 3apsKeHHbIX yacTUll. EcTrecTBeHHas: palMOaKTUBHOCTh

78 .66 PannoakTuBHBIEC TpeBpanieHus. 3aKOH paaIu0aKTUBHOTO pacnazna. M3oTomsl

79 .67 HckyccTBeHHOE MpeBpallieHne aTOMHBIX SIIEP.
[IpoTOHHO-HENUTPOHHASI MOJIEIb ATOMHOTIO s/Ipa

80 .68 SInepHble cHITbI. DHEPTHS CBS3M aTOMHBIX SI/IEp

81 .69 Lennbie saepHble peakuuu. SIepHbIA peakTop

82 .70 buonoruueckoe neiicTBUE paAOaKTUBHBIX U3nyueHuil. Jlabopamopnaa pavoma | Ilo Tekcry
Ne7 «A3MepeHre ecTeCTBEHHOTO paJualliOHHOro (hoHa» JIPNel0 c.468




83 n.72 DJieMeHTapHbIe YacTUllbl. DyHIaMEHTAIbHBIE B3aUMOACHCTBUS
84 KonTpoabHas padora NeS «KBanroBas puznxa»
JJieMeHThI acTPOPU3NKN 104
85 n.73 Conneynas cucrema
86 3emist u Jlyna
87 n.74 Cossie.
88 n.75 3Be3/bI
89 n.75 CosBesus
90 n.76 Hama "anakTuka
91 n.78 [IpocTpancTBeHHO- BpeMeHHbIE MacITabbl HabMogaemMoii BeeneHHoi.
IIpencraBnenus o0 3Boironu BeeneHHOM.
92 CymecTBoBaHMe XHU3HU BO BeeneHHoi
93 JlocTuxkeHust Haleil cTpaHbl B OCBOEHUH KOCMOCa
94 C0XHOCTH U MEPCIIEKTUBBI B OCBOEHHHM KOCMHYECKOT'O IPOCTPAHCTBA
IMOBTOPEHHUE 54
95 IToBTOpeHue TeMbl «MexaHuka»




96

[ToBTOpenue TeMbl «MoeKyIsIpHO-KUHETHYECKAsk TEOPHUS»

97 IToBTrOpenue temsl «TepMoauHaMHUKa»
98 [ToBTOpEHME TEMBI « DTEKTPUUECKHUI TOK»
99 [ToBTOpEeHMnEe TEMBI «DNEKTPOMArHUTHAS MHAYKIUS»
PE3EPB 34
100
101

102




