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OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA

dusnka, Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOABI, BHICTYyIAs B KauyecTBEe y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKIAJ B CHUCTEMY 3HAaHHH 00 OKpYy)KalolleM MHpe.
IkonbHBIA Kypc U3UKH — CHCTEMOOOPA3yIOUIMHA ISl €CTeCTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE COACPIKAHUS XHMHUHU, OHOJOTHH, (U3NIECKOH
reorpaduu ¥ aCTpPOHOMHUHU.

N3yuenne ¢usuku sBisieTcs HEOOXOTUMBIM HE TOJBKO ISl OBJAJIEHUS OCHOBAaMH OIHOU W3
€CTECTBEHHBIX HAayK, SBIIIOLICHCA KOMIIOHEHTOW oO0mero obOpa3zoBaHusd. 3HaHWe (GU3UKA B €€
UCTOPUYECKOM  pa3BUTUM TIOMOTaeT YeJOBEKY TOHATh Mpouecc (GOpMUPOBAaHUS  JIPYTUX
COCTaBJISIFOLIUX COBPEMEHHOM KyNIbTyphl. ['ymMaHuTapHOe 3HaueHue GU3MKH Kak 00s3aTelbHON 4acTu
oOmiero oOpa3oBaHUS COCTOUT B TOM, YTO OHA CIIOCOOCTBYET CTAHOBJICHHIO MUPOIOHUMAHHS U
PasBUTHIO HAYYHOTO CIOCO0a MBIIIJICHHUS, MO3BOJIAIONIETO OOBEKTHBHO OICHMBATH CBEACHHS 00
okpyxatomeM mupe. Kpome Toro, oBinazeHue OCHOBHBIMH (U3NYECKUMHU 3HAaHUSIMH Ha 0a30BOM
YpOBHE HEOOXOAMMO MPAKTUYECKH Ka’KJJOMY YEJIOBEKY B COBPEMEHHOI JKHU3HH.

Jua pemenus 3agad  (QOPMHPOBAHUS OCHOB HAYYHOIO MHPOBO33PEHHS, Pa3BUTHS
MHTEJJIEKTYaJIbHBIX CIIOCOOHOCTEN U MO3HABATEJIbHBIX HHTEPECOB IIKOJIBHUKOB B MPOLIECCE U3YyUEHUS
(GU3UKN OCHOBHOE BHHMMAaHHE CIIEAYEeT YJCNATh HE CTOJBKO Ileperade CyMMBbI TOTOBBIX 3HAHU,
CKOJIbKO 3HaKOMCTBY C METOJAaMH HAy4YHOTO IMO3HAHUSl OKPYKAIOLIEro MHpa, MOCTAaHOBKE MpobieMm,
TPeOYIOMIMX OT YYaIINXCs CAMOCTOSTENIbHOM IeATEIbHOCTH 110 UX Pa3pelIeHUIo.

Lesn n3ydenus GU3NKA B CPEIHEH IIKOIIE:

— (opmupoBanue y 0O0ydaroOmMXcs YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS, 3HAYMMOCTH
GU3NUeCKUX 3HAHUH TS KAXKIO0TO YEIOBEKa HE3aBHCUMO OT €ro MpoQecCHOHATBHOMN e TeTbHOCTH;

— OBJIAJICHHE OCHOBOMOJAraloluMU (U3MUYECKUMU 3aKOHOMEPHOCTSIMH, 3aKOHaAMH H
TEOPUSMU; paclIupeHne o0bEMa UCTIONIb3yEMbIX (PU3MUECKUX TOHATUN, TEPMUHOJIOTUU U CUMBOJIMKHY;

— mnpuoOpeTeHre 3HaHUK O (yHIaMEHTANIbHBIX (PU3UYECKMX 3aKOHAX, JIEKAIIMX B OCHOBE
COBPEMEHHOW (hru3nuecKol KapTWHBI MHUpPA, O HauOoJee BaXKHBIX OTKPHITUSAX B 00JacTu (U3MKH,
OKa3aBIIMX OIpPEEISAIONIee BIUSHIE HAa Pa3sBUTHE TEXHUKH W TEXHOJIOTUH; TIOHUMaHUE (U3NIECKOM
CYIIIHOCTH SIBJICHUH, HaOto1aeMbIX BO BeenenHoi;

— OBJIAJICHUE OCHOBHBIMU METOJaMH HAy4yHOrO I103HAHUS NPUPOJIbl, HCIOIb3YEMBIMU B
¢usuke (HaOMIO/IEHUE, ONHMCAHKME, U3MEPEHUE, BBIIBI)KCHHE THIOTE3, MPOBEIACHUE SKCIEPUMEHTA),
OBJIaJICHUE YMEHUSIMU 0OpalaThiBaTh NAHHBIC HKCIIEPUMEHTA, OOBSCHATH MOJYyYEHHBIE PE3YyJIbTaThl,
YCTaHABIMBATh 3aBUCHMOCTH MEXAYy (PU3NYECKUMHU BEIMYMHAMHU B HAOIIOJaeMOM SIBIICHUU, JIeJaTh
BEIBO/IBI,

— 0TpaboTKa yMEHHs peniath (PU3nvecKue 3a/1a4ul pa3HbIX YPOBHEH CI0KHOCTH;

— TIpUOOpeTeHHUE: OMNbITa Pa3HOOOPA3HOM AEATENbHOCTH, ONbITA MO3HAHUSA U CAMOIIO3HAHUS,
YMEHHI CTaBUTh 3aJauyd, peniatb MNpoOJeMbl, MPUHUMATh pEIICHUs, WCKATh, aHAIM3UPOBATh U
oOpabaTeiBaTh HMHGOPMAIMIO; KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMM), HWMEIOIINUX
YHHMBEpPCAJIbHOE 3HAuU€HUE: KOMMYHHUKAIUHM, COTPYIHUYECTBA, W3MEPEHUH, 3P(EKTUBHOTO U
0€30MacHOT0 UCTOIB30BaHUS PA3TUYHBIX TEXHHUECKUX YCTPOICTB;

— OCBOEHME CIOCOOOB HCMOJIb30BAaHUS (PU3NYECKMX 3HAHUM JUIsl PEIICHUs MPAaKTUYECKUX
3a/1a4, OOBSICHEHUSI SBJICHUM OKPY>KAIOIIEH NeHCTBUTEILHOCTH, OOecTiedeH s 0€30MacHOCTH KU3HU U
OXpaHbl IPUPO/IBI;

— pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEN B
mpolecce MNpUOOpETeHHs] 3HAHUN C KCMOJIB30BAaHHEM pa3UYHBIX MCTOYHUKOB HH(pOpManuu u
COBpPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJNOTH; yMeHUH QopmynupoBaTh U  0OOCHOBBIBATH
COOCTBEHHYIO TO3MUIMI0 IO OTHOIIEHUIO K (U3NYECKOM HHPOpMAIMM, IMOIYy4aeMON U3 pa3HbIX
HMCTOYHHUKOB;

— BOCTHUTAHHUE YBAXUTEIHHOTO OTHOIICHUS K YUEHBIM M UX OTKPBITUSM, YYBCTBA TOPJOCTH 32
POCCUHCKYIO (PU3HUECKYIO HAYKY.

OcobeHHOCTh Iesienoyaranust st 0a30BOrO0 YpOBHS COCTOMT B TOM, 4YTO OOy4YeHHE
OpUEHTUPOBAHO B OCHOBHOM Ha (opMHpOBaHUE Yy OOydaromuxcsi oOIIed KyabTyphl U HAay4HOTO
MHUPOBO33PEHUS, Ha UCIIOJIb30BAHKE MMOJIYYEHHBIX 3HaHUN U YMEHUI B OBCEHEBHON KU3HU.

Copepxanue Kypca (QU3MKH B MPOrpaMMe CPEIHEro oOIero o0pa3oBaHUs CTPYKTYpUPYETCS
HA OCHOBE (PU3WYECKUX TEOPUH M BKIIOYACT CIEAYIOIIHUE pa3Aelibl: HAay4HBI METOJA MO3HAHUS
IPUPOJIBI, MEXaHHKA, MOJIEKYJsipHAs (U3MKa U TEPMOJWHAMHUKA, DIIEKTPOJMHAMUKA, KOICOAHHS W
BOJIHBI, ONITHKA, CIIEIIAaIbHAs TEOPUsI OTHOCUTEIIBHOCTH, KBaHTOBAs (hH3HMKa, CTpoeHne BeeneHHo.



MECTO KYPCA ®U3UKHU B YHEBHOM IIJIAHE

Jannas paboyas mporpamma 1o usuke st 6a30BOro ypoBHs cocTaBieHa u3 pacuéra 140 4 3a
nBa rojna obydenus (o 2 4 B Hepemto B 10 u 11 kiaccax); B mporpamme yureno 10% pesepBHOro
BpeMeHH. Pe3epBHOE BpeMsi MOXKET OBbITh HCIIOJIB30BAHO MJI YBEJIWYEHHUS BPEMEHU Ha HU3Yy4CHHE
OTJENBHBIX TeM Kypca (PU3MKU B 3aBUCHMOCTH OT MOTPEOHOCTEH ydJamuxcs. YUUTHIBACTCS TaKkKe TOT
(axT, 4TO peasibHas MPOJODKUTEIBHOCTh Y4eOHOTO TO/1a BCETa OKA3bIBACTCSl MEHbIIIE HOPMATHBHOIA.

PE3YJIbTATBI OCBOEHUA KYPCA ®U3UKU

[MpenogaBanre GU3UKKH B CpPEAHEH IIKOJE HAMPaBICHO HAa OCTHIKCHHE OOYYarOIIUMHUCS
CIICIYIOIIMX JJUYHOCTHBIX Pe3yJIbTATOB:

— YMEHHE YIPaBJISATh CBOCH MMO3HABATEILHOMN JIESTEIbHOCTHIO;

— TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHIO, B TOM 4HCIE CaMO00pa3oBaHUIO, Ha
NPOTSDKEHUM BCEH JKM3HHU; CO3HATEIbHOE OTHOILICHHE K HEMPEPHIBHOMY OOpPA30BaHHUIO KaK YCIOBHIO
YCIENHON MPOpeCCHOHATLHON U OOIIECTBEHHOM A TEIbHOCTH;

— YMCHHC COTpyAHHYATb CO B3pPOCIILIM, CBCPCTHHKAMH, ACTbMHW MJIAAUICTO BO3pacTa B
00pa3oBaTeibHOM, y4eOHO-HCCIIEA0BATENbCKOM, IPOSKTHON U APYTUX BUAAX ICSITEIbHOCTH;

— c(hOpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKH; OCO3HAHWEC 3HAYUMOCTH HAyKH, BIQJCHHs JOCTOBEPHOH HH(MOpManueir O MepeaoBbIX
JOCTHXKEHHUSAX M OTKPBITHSAX MHUPOBOM M OTEUECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX 00 YCTPOMCTBE MUpPa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

— YyBCTBO I'OPJIOCTH 32 POCCHICKYIO (DU3NYECKYIO HAYKY, TYMaHH3M;

— TIOJIOKUTEIBHOE OTHOLICHHUE K TPYIY, LEJICYyCTPEMIEHHOCTB;

— DKOJIOTHYECKas KyJIbTypa, OEpe)KHOE OTHOIIICHUE K POAHOMN 3eMiie, TPUPOIHBIM OOraTcTBaM
Poccun u mwupa, MOHMMaHWE OTBETCTBEHHOCTH 3a COCTOSHHUE MPHUPOIHBIX PECYPCOB U pa3zyMHOE
PUPOJIOIOIB30BAHUE.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM OCBOEHUS BBITYCKHUKAMHU CPEIHEH LIKOJIbI IPOrpPaMMBbI
1o (hU3HKE SBISIOTCS:

1) oceoenue pecynamusHvlxX YHUBEPCAIbHBIX YUEOHBIX OCUCMEUN:

— CaMOCTOSITENIbHO ONPEIENATh LEIH, CTaBUTh U (OPMYJIHpPOBaThb COOCTBEHHbBIE 3aJaud B
00pa30BaTeNbHOMN 1eATENbHOCTH U KU3HEHHBIX CUTYaIHsIX;

— OLCHMBAThb pecypchl, B TOM 4HCI€ BpeMs U Jpyrue HemaTepualbHble PEeCypChl,
HE0OXO0UMBbIE JJis JJOCTUKEHMSI TIOCTABJICHHOM paHee 11eMu;

— COMNOCTaBJIATh UMEIOIINECS BOZMOKHOCTH U HEOOXOIMMBIE [Tl JOCTUKEHUS LIEJTU PECYPCHI;

— ONIPEIENATh HECKOJIBKO IyTEW TOCTHKEHUS TIOCTABICHHON LEIIN;

— 3a/1aBaTh apaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOYKHO OIPEEINUTD, YTO LIE€Ib JOCTUTHYTA;

— CONOCTaBJIATh MOJIYUYEHHBIN pe3yibTaT JeSTEIbHOCTH C IOCTABJICHHOW 3apaHee LEeblo;

— 0CO3HaBaTh MOCIEACTBUS JOCTHXKEHHsI MOCTABJICHHOMN L€ B JIEATENbHOCTH, COOCTBEHHON
YKU3HU U )KU3HU OKPYKAIOLIUX JIOJEH;

2) oceoenue nosnagamenbHbvIX YHUGEPCATbHBIX YUEOHBIX OClCMEUIL:

— KPUTHYECKH OLICHWBATh U MHTEPIPETHPOBATH HHPOPMALIUIO C pa3HBIX MO3ULIMA;

— pacrno3HaBaTh U (UKCUPOBATH MPOTUBOPEUHS B MUHPOPMALMOHHBIX UCTOUYHHUKAX;

— HCIIOJIB30BAaTh pa3jMuYHble MOJEIbHO-CXEMaTHUECKUE CpPEJICTBAa JJIs IPE/CTaBICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX UCTOYHHUKAX POTUBOPEUHIA;

— OCYUIECTBJIATH pPa3BEPHYTHIH MH(GOPMALMOHHBIA MOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE
(yueOHbIEe 1 TO3HABATENIbHBIC) 33/1a4H;

— HCKaTh U HaXOAUTh 0000IIEHHBIE CITOCOOBI PELIEHUS 3a/1ay;

— TPUBOAUTH KPUTUYECKHE apryMEHThl Kak B OTHOIIEHUH COOCTBEHHOIO CYXKAEHUS, TaK U B
OTHOLICHUHU JEHCTBUN U CYXAECHUM IPYroro 4ejI0BeKa;

— aHaAJU3UPOBaTh U MPeoOPa30BbIBATH TPOOIEMHO-TIPOTUBOPEUNBLIC CUTYAIINH;

— BBIXOJUTHh 3a paMKHU y4eOHOro MpeaMeTa M OCYLIECTBIATH LieJeHANpaBIeHHbIH MOUCK
BO3MOYKHOCTH LIMPOKOT0 IIEPEeHOCca CPEJICTB U CIOCOOOB EHCTBHUS;

— BBICTPaMBATh HHIUBUAYATIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAaHUYEHHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;



— 3aHUMaTh pa3HbIe MO3MIIMHU B MTO3HABATEIBHOMN AEATEIbHOCTHU (OBITh YUCHHUKOM U YUUTEIIEM;
dbopMynupoBaTh  00pa30BaTENbHBIM  3almpPOC W BBIIOJHATH  KOHCYJIBTAaTUBHBIE  (DYHKIIUU
CaMOCTOSITENIHO; CTaBUTh MpoOJieMy W paboTaTh HajJ €€ pEelIeHHEM; YIPaBIsATh COBMECTHOMN
MO3HABATEJIbHON 1€ATEIbHOCTHIO U MOJUUHATHCS);

3) océoenue KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX 0CUCHEUIL:

— OCYUIECTBJIATDH JEJIOBYI0 KOMMYHHUKAILIUIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3alny, Tak 1 3a e€ mpeenaMu);

— MpPU OCYLIECTBICHUHM TPYNIOBOM paboOThl OBITH Kak pPYKOBOJAWTEIEM, TaK U WICHOM
MPOEKTHOM KOMaHIbl B pa3HBIX poisix (TeHeparopoM Hjaed, KPUTHKOM, HCIOJHUTEEM,
MPE3CHTYIOLIUM U T. 11.);

— pa3BEpHYTO, JOTMYHO M TOYHO H3JaraTh CBOI TOYKY 3pEHHS] C HCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(JIUKTOT€HHbIE CUTYAllMU U MPEIOTBpalaTh KOH(PIUKTHI A0 UX aKTUBHOM
dbasbr;

— COrJIacoBBIBATh TMO3UILMK YIEHOB KOMaHIbl B Ipolecce paboOThl Haja  OOmUM
POAYKTOM/pEIICHUEM;

— MpPEACTaBIATh MyOJUYHO Pe3yNbTaThl WHAMBHAYAJIbHON W TPYNIOBOW AEATEIHHOCTU Kak
nepes 3HaKOMOM, TaK U Mepe]] HE3HAKOMOM ayIuTOPUEH;

— noaOupaTb MNapTHEPOB [UIsI JEJIOBOM KOMMYHHUKAIlMM, WCXOIS U3 COOOpa)KeHHt
pe3yNbTaTUBHOCTH B3aUMOJICHCTBHS, a HE IMYHBIX CUMITATUH;

— BOCHPHUHHMMATH KPUTHUECKHE 3aMEUaHUs KaK PECYpPC COOCTBEHHOTO Pa3BUTHS;

— TOYHO U €MKO (hOPMYITHPOBATH KaK KPUTHUYECKHE, TAK U OIOOPUTEIHHBIC 3aMEUaHHS B apeC
Opyrux JIIOJEH B paMKax [JeJloBOW H 00pa3oBaTeIbHONM KOMMYHHUKAIMH, H30eras mpH STOM
JTUYHOCTHBIX OLEHOYHBIX CYXKICHUM.

IIpenMeTHbIMH Pe3yJIbTATAMM OCBOCHHMS BBITYCKHUKAMU CPEJAHEW ILIKOJbI MPOrPaMMBbI IO
(buzuKe Ha 6az060m ypoeHe SBISAIOTCS:

— c(OpMHUPOBAHHOCTH TPEACTABICHUN O 3aKOHOMEPHON CBSA3M U TO03HABAEMOCTH SIBIICHUM
IpUpoibl, 00 0OBEKTUBHOCTU HAyYHOI'O 3HAHUS, O POJM U MecTe (PU3UKH B COBPEMEHHON HAay4YHOU
KapTHHE MHUpa; TMOHUMaHWE pPOIH (QHU3UKK B (QOPMHPOBAHWUU KPYrozopa H (QYHKIHOHAIHHON
IrPaMOTHOCTH Y€JIOBEKA JJISl PELIEHUS IPAKTUYECKUX 3a/1ay;

— BJIQJICHHE OCHOBOINOJAramluMu (pU3NIECKUMH NOHATUIMU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPUSIMH; YBEPEHHOE M0JIb30BaHUE (PU3MUECKONW TEPMUHOIOIUEH U CUMBOJIMKOM;

— c(opMHpPOBAaHHOCTh MPEJICTaBICHUH O (U3NYECKOM CYIIHOCTH SIBICHUH HPHUPOABI
(MexaHUUYECKUX, TEIUIOBBIX, DIICKTPOMATHUTHBIX W KBAaHTOBBIX), BHaX MaTepHu (BEIIECTBO U TIOJIE),
JBIDKEHUHM KakK CIoco0e CyIIECTBOBAHHMS MaTE€pPUM; OCBOEHHE OCHOBHBIX HIEH MEXaHHWKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI O CTPOCHHH BEIECTBA, 3JIEMEHTOB AJIEKTPOJANHAMUKHA U KBAaHTOBON (PU3UKH;
OBJIaJICHUE MOHATUIHBIM aNlapaToOM U CUMBOJINYECKUM SI3bIKOM (PU3UKH;

— BIJIQJICHHME OCHOBHBIMH METOJIaMU HAy4YHOTO TIIO3HAHHUS, HCIHOJIb3YEMBIMH B (HU3HUKE:
HaOJII0/IeHUE, ONMCaHUe, U3MEPEHNE, SKCIIEPUMEHT; BJIaJIecHUE YMEHUSIMH 00paldaThiBaTh Pe3yJbTaThl
U3MEpEeHUil, 0OHApYKUBATh 3aBUCUMOCTb MEX1Y (PU3MYECKUMHU BETMYUHAMU, OOBSCHAThH MOTyUEHHbIE
pE3yJIbTaThl U A€TIaTh BBIBOIBL;

— BIJIQJICHME YMEHHUSMHU BBIIBUraTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAIOIINX
¢u3nUecKux 3aKOHOMEPHOCTEH M 3aKOHOB, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
bopmMynupys Lielb HCCIelIOBaHMS; BIIAJEHUE YMEHHUSMHU OIHUCBHIBATH U OOBSICHATH CaMOCTOSTEIbHO
POBEAEHHBIE OSKCIIEPUMEHTHI, aHAJIW3UPOBATh pPE3YyJbTaThl IOJYYEHHONH M3 SKCIEPUMEHTOB
uH(pOpMalnH, ONPENEATh TOCTOBEPHOCTh MOJYYEHHOTO Pe3yJIbTaTa;

— yMEHHeE peliaTh NpocThle (PU3NUEcKUe 3a/1auH;

— c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSATHh NOJYYECHHbIE 3HAHMUSA A OOBSACHEHHs YCIOBUH
NpoTeKaHus (U3MYECKUX SIBICHUH B TpUpPOJe U JUIsl TNPUHATUS NPAKTHUUECKUX pEHIeHUH B
MMOBCEAHEBHOM XKU3HU;

— MOHUMaHHe (U3NYECKUX OCHOB U MPUHIUIOB JAeWcTBUA (paboThl) MAIIMH U MEXaHU3MOB,
CPEJICTB NEPEIBUKEHUS U CBSA3H, OBITOBBIX TPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOIMUECKUX MPOLECCOB,
BJIMSTHUS MX HA OKPYXKAIOIIYIO CPEly; OCO3HAHME BO3MOXKHBIX IPUYUH TEXHOTEHHBIX M 3KOJOTHUYECKHUX
KatacTpod;

— c(opMHpOBaHHOCTH COOCTBEHHOW MO3UIMH 10 OTHOLIEHUIO K (u3nueckoi mHbopMauuy,
MI0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.



COJAEPKAHUE KYPCA ®PU3UKHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

BA30OBbI YPOBEHb
10 xaacc

Pu3uKa U eCTeCTBEHHO-HAYYHBIH METO/ IO3HAHUSA NPUPOABI

®usnka — pyHIaMEeHTaNbHas HayKa o pupojae. Haydnslii MeTo mo3HaHus.

Mertoabl uccienoBaHus (u3Mueckux sBICHUH. MopenupoBaHue (U3NYECKUX SBICHUH U
nporeccoB. Hayunsie ¢aktbl u runore3pl. Pu3nyeckue 3aKOHBI M TPAHUIBI WX TPUMEHUMOCTH.
duznyeckue TEOpUN M MPUHLMII COOTBETCTBUA. Pusznueckue BennuuHbl. [lorpemsoctu usmepeHui
¢usnueckux BenmnyuH. Ponb u mMecto ¢u3uku B (OPMHUPOBAHHM COBPEMEHHON HAyYHOH KApPTHHBI
MHPA, B IPAKTUYECKON ACATEIbHOCTH JIOACH. Dusuxa u Kyivmypa.

MexaHuKa

['panunubl  NPUMEHUMOCTH  KJAcCUYECKOM  MexaHuku.  IlpocTtpaHcTBO W Bpewms.
OTHOCUTENBHOCTh MEXaHU4YecKoro nBrkeHus. Cucrembl otcuéra. CKalsipHble U BEKTOPHBIC
¢usnueckue BenuuuHbl. Tpaekropus. Ilyts. Ilepemerienne. CxkopocTts. Yckopenue. PaBHomepHoe u
PaBHOYCKOPEHHOE MPSAMOJINHENHOE IBUKEHHE. PABHOMEPHOE IBUKEHHUE 110 OKPYKHOCTH.

BzaumoneiictBue Ten. fABienue wHepuuu. Cuna. Macca. MHepuuanbHble CUCTEMBI OTCUETA.
3akonsl auHamuku Heiorona. Cuiia TspkecTH, BeC, HEBECOMOCTh. CHIIBI YIPYrOCTH, CHJIBI TPECHHS.
3aKOHBI: BCEMUPHOTO TATOTeHUS, ['yKka, TpeHus. Mcnonv3oeanue 3aKkOHO8 MeXaAHUKU OJisl 0ObACHEHUs
08UdHCEHUS HeDeCHbIX meil U Ol PA38UMUsL KOCMUYECKUX UCCTIe008AHULL.

NmMnynbsc MaTepuaibHOM TOYKH U CUCTEMbl. MIMITylbC CHIIBI. 3aKOH COXPAaHEHHUS MMITYJIbCA.
Mexanuueckas padora. MoirHocTs. MexaHuueckasl SHeprus MaTepralbHOM TOYKU U CUCTEMBI. 3aKOH
COXpaHEHMSI MEXaHHUeCKOM Heprun. PaboTa CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.

PaBHOBecHe MaTepuanbHOW TOYKM M TBEPAOro Teaa. MOMEHT CHIbL. Y CJIOBHUS PABHOBECHS.
PaBHOBecHe xuaKoCTH 1 ra3a. JlaBiaeHue. /[susicerue Hcuokocmu.

MouexyasipHas (pu3uKa ¥ TEepMOAUHAMHKA

Monekynspao-kuHetnueckas teopusi (MKT) crpoeHus BemiectBa M €€ SKCIEpUMEHTAJIbHBIE
Jl0Ka3aresnbcTBa. TennoBoe paBHOBecue. AOCOMIOTHAS TeMIlepaTypa Kak Mepa cpeiHell KUHeTHYeCKOn
SHEPruM TEIJIOBOIO JBW)KCHHsS 4YacTHIl BelmecTBa. Moxenp uaeanbHOro rasa. JlaBineHue rasa.
YpaBHEHME COCTOSIHUSA UACATBHOIO rasza. Y paBHeHne MenneneeBa-Kianelipona. I'a30Bble 3aKOHBI.

ArperaTHble COCTOSIHUS BELIECTBA. B3anMHbIe IpeBpalleHus KUJIKOCTH U rasza. BiaasicHocmb
6030yxa. Mozenb crpoenus xujakocteld. [loBepxHocTHOe HaTspKkeHMe. Kpucrammnueckue u aMmopQHbIe
Tena.

Buytpennsas sHeprus. PaGora u Teruiomepenauya Kak CrHocoObl M3MEHEHHsS BHYTPEHHEH
SHEepruM. YpaBHEHHE TemjoBoro OanmaHca. I[lepBwili 3akoH TepmoauHamuku. HeobpaTtumocTthb
TeroBbIX Ipoueccos. [Ipuniuns aevicteus u KII/] TennoBeix MammH.

OCHOBBI 2/1eKTPOAHHAMUKH

DIeKTpUYECKHE 3apsiabl. 3AKOH COXPAHEHUS IEKTPUUECKOro 3apsaa. 3akoH Kymnona.

Onexrpuueckoe mnose. Hanpsx€HHOCTP M NMOTEHLMAN 3JIEKTPOCTaTHYECKOro mnois. JIuHum
HANpsDKEHHOCTU U OKBUIOTEHUMANbHbBIE MTOBepXHOCTU. [IpuHnun cynepno3unuu nonei. /lposoonuxu
U OUIIEKMPUKU 8 dIeKmpuyeckom noe. JNeKTpoéMkocTb. Konaencarop.

[TocTostHubIil  anmekTpuuecknii Tok. Cuma Toka. Comporusnenme. IlocnemoBarenbHoe U
NapajuleJIbHOE COEAVMHEHHUE NMPOBOJHUKOB. 3akoH J[xoyinsa-JleHna. DnekTpoaBukymias cuiaa. 3aKOH



Oma 1715 TOJTHOM Lienu. DNEeKTPUUYECKUH TOK B IPOBOJHUKAX, SJIEKTPOIMTAX, TOIYIPOBOAHUKAX, Ia3ax
u Bakyyme. Ceepxnpoeooumocme.

11 kaacc

OCHOBBI JIEKTPOAMHAMU KU

MaruuTtHOE moje. BeKTOp MHAYKIIMM MarHuTHOro moJjs. JleMCTBHE MarHUTHOTIO NOJIS Ha
IIPOBOJTHUK C TOKOM WM JBWXKYIIYIOCS 3apsbkeHHYro dactuny. Cuia Amnepa u cuina JlopeHna.
MarHuTHbIE CBOMCTBA BELIECTBA.

SIBrieHME HBJIEKTPOMArHUTHOM WHAYKUMM. MarHuutHbeii notok. IlpaBwino Jlenna. 3akoH
AJIEKTPOMATHUTHON MHAYKIHUU. SIBIeHne caMOMHAYKINU. HAYKTUBHOCTD. DJIEKTPOMAarHUTHOE TOJIE.
DHepaus 31eKMpoMaSHUMHO20 NOJIA.

Kosie0anusi u BOJIHBI

Mexannueckue konebanus. [apmonmueckue kosiebOanus. CBOOOJHBIC, 3aTyXarollue,
BBIHYXJICHHBIC KoJieOanus. [IpeBpareHus sueprun npu Kojnebanusx. Pezonarnc.

DnexTpoMarHuTHele KoneOanus. KoneGaTenbHblii KOHTYp. [lepeMeHHBI 2eKTPUYEeCKH TOK.
Pezonanc 6 anexmpuueckou yenu. Kopomkoe samvikanue.

Mexannueckue BOJHBL. [IpomonbHble M monepeuyHble BOJIHBI. CKOpPOCTb M JIIMHA BOJIHBI.
Humepghepenyus u ougppaxyusn. Snepeust 6onnvl. 36yK0Gbvle BOJIHUL.

DOneKTpoMarHuTHele  BOJHBL.  CBOMCTBAa  AJIEKTPOMATHUTHBIX  BOJH.  JlMama3oHsl
AJIEKTPOMATHUTHBIX U3TYyYEHUN U UX MPAKTHYECKOE MPUMEHEHHUE.

Onrtuka

I'eomerpuueckas onrtuka. CKOpOCTh cBeTa. 3aKOHBI OTPaXEHHS M IIPEJIOMIICHUS CBETA.
®opmyna TOHKOW JUH3BL. BoNHOBBIE CBOICTBa cBera: aucmepcus, MHTepPepeHuus, TupakmIus,
HOJIIPU3aLUL.

OcHOBBI crenuajJbHOM TEOPHH OTHOCUTECJIILHOCTH
HOCTynaTBI TCOPHUU OTHOCUTCIIBHOCTU MW CJICACTBUA H3 HUX. I/IHBapI/IaHTHOCTB MOayJd
CKOPOCTH CBCTA B BAKYyMC. 9HeprI/IH mokos. CBsI3b MacChl U OHCPIrun CBO60I[HOI71 YaCTHUIIbI.

KBanToBas ¢usuka. Pu3uka aroMa 1 aTOMHOI0 siApa

I'unmoreza M. Ilnanka. @ortosnekrpuueckuii 3¢pdexr. Onbitel  CToNeTOBa. 3aKOHBI
doroaddexra. Ypasuenue Diinmreitna. ®oton. KopnyckynsapHo-BonHOBOH nyanu3m. CoomHuouienue
Heonpedenennocmeli I etizenbepea.

[Tnanerapnas Monens atoma. OObBACHEHHE JHMHEHYATOro CIEKTpa BOAOPO/JAa HAa OCHOBE
KBaHTOBBIX MTOCTYaTOB bopa.

CocTaB M CTpOCHHME aTOMHBIX SI€p. DHEPrUs CBSA3HM aTOMHBIX saep. Buasl pannoakTUBHBIX
IpEeBpalleHN aTOMHBIX S7ep. 3aKOH paJMOaKTUBHOTO pacnajaa. SnepHeie peakiuu. Llennas peakuus
neneHus anep. Ilpumenenue sa0epHoii suepeuul.

OneMeHTapHble yacTulbl. DyHIaMeHTanbHbIE B3aUMOAEHCTBHS.

Crpoenue Bcesnennoi

ConnHeunas cucreMa: IUTAHETHI M Majble Tena, cuctema 3emisi-JIyna. CTpoeHHre U 3BOJIOLUS
Comnna u 38€371. Knaccudukarms 38371, 3BE3/bI 1 MICTOYHUKH UX SHEPTHUU.

lNanaktuka. CoBpeMeHHbIE TPEICTABICHUS O CTPOCHHUH U SBOIIOLUU BCeneHHO.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJIMETA «®U3UKA»

B pe3syabtate m3yuyenuss ydeOHoro mpeamera «@Pusuka» Ha ypoBHe cpefHero oouero
o0pa3oBaHus:

BbinycKHUK Ha 02a30BOM YPOBHE HAYYHUTCS:

— JEMOHCTpPUpPOBaTh Ha NpUMepax pojib U MeCTO (pu3Mku B (HOpMUPOBAHMHM COBPEMEHHOU
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTMH, B IIPAKTUYECKON
JIeITEeIILHOCTH JIFOACH;

— JEMOHCTPUPOBATh Ha MPUMEpPax B3aMMOCBSI3b MEXAY (PU3UKON U APYTMMHU €CTECTBEHHBIMU
HayKaMH;

— YCTaHABJIMBAThb B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUW W IPUMEHSITb OCHOBHBIC
duznyecKkue MOJENN JUIsl UX ONKUCAHUS U OOBSICHEHNUS,

— HCHOJb30BaTh HMHGMOpMaANMIO (U3MYECKOTO COJEpXKaHHUS IMpPU PELICHUH Y4eOHBIX,
IPAaKTUYECKHUX, NMPOEKTHBIX U HCCIEN0BATEIbCKUX 3ajjau, UHTErpupysd MH(GOPMALMIO U3 PA3JIMYHBIX
HMCTOYHHMKOB U KPUTUYECKHU €€ OLICHUBAS,

— pasnuyaTth U YMETh MCIOJNb30BaThb B y4e€OHO-MCCIIEOBATENbCKON NEATEIbHOCTH METOMbI
HAY4YHOTO IO3HaHMs (HaOMIo/eHue, ONUCaHue, U3MEpPEHHE, SKCIIEPUMEHT, BBIIIBUKEHHUE TUIIOTE3Bl,
MOJICJIUPOBAaHKE U Jp.) U (POPMBI HAYYHOTO MO3HAaHUSA ((aKThl, 3aKOHBI, TEOPUHU), AEMOHCTPUPYS Ha
IIpUMeEpax UX pPojb U MECTO B HAYYHOM [O3HAHUU;

— MPOBOJAUTH TPSIMBIE ¥ KOCBEHHBIE WM3MEHEHHUS (HM3MUECKUX BEIWYHH, BbIOMpas
U3MEpUTENIbHBIE TPUOOPBl € Yy4eTOM HEOOXOAMMON TOYHOCTHM M3MEpPEHMH, IUIAaHUPOBATH XOJ
M3MEPEHUH, NI0JIy4aTh 3HAYEHUE U3MEPSIEMOM BEJIMUMHBI U OLICHUBATh OTHOCUTENBHYIO IIOTPELIHOCTD
110 33/IaHHBIM (QopMyTam;

— TPOBOJUTH HCCIIEIOBAHUS 3aBUCUMOCTEN MeX1y (U3NYECKUMHU BEIMYMHAMM: IPOBOAUTH
U3MEPEHUS U OIpPEACNATh Ha OCHOBE HCCICAOBAHMSA 3HAYCHHE I1apaMETPOB, XapaKTEpU3YIOLIHUX
JAHHYIO 3aBUCUMOCTB MEXy BEJINYMHAMMU, U JEJIaTh BBIBOJ C YYETOM IOIPEUTHOCTH U3MEPEHMI;

— MHCIOJb30BaTh JJI1 ONUCAHMS XapakTepa MpOoTeKaHUs (PU3MUECKUX MPOoLeccoB (U3HUECKUE
BEJIMYMHBI U IEMOHCTPUPOBATh B3aMOCBSI3b MEXAY HUMU;

— HCHOJB30BaTh JUIS ONMCAHUS XapakTepa NPOTeKaHUs (PU3MUYECKHX MPOLECCOB (PU3NYECKHE
3aKOHBI C Y4€TOM IPaHMI] UX IPUMEHUMOCTH;

— pemiaTth KauyecTBEHHbIEC 33Jaud (B TOM 4YHCIE U MEXIPEIMETHOIO XapakTepa): MCHOJb3YS
MoJieH, (PU3MUECKHUEe BEIMYMHBI U 3aKOHBI, BHICTPAUBATH JOTMYECKH BEPHYIO LENOYKY OOBSICHEHUS
(Toka3aTenbCTBA) MPEATIOKEHHOTO B 3a/1aue mpoliecca (SBIeHUs);

— pelaTh pacyeTHbIE 3aJaud C SBHO 3a/JlaHHON (PU3NYECKOH MOJEbIO: Ha OCHOBE aHAJIN3a
YCIIOBUSL 3a/ladll BBIIEIATh (U3WYECKYI0 MOJIEb, HAXOAWUTh (PU3MYECKHE BEIWYUHBI U 3aKOHBI,
HEOOXO/MMBbIE M JIOCTATOYHbBIE U €€ PEIICHUs, NMPOBOAUTH PACUYEThl U MPOBEPATH MOTYyUYEHHBIN
pe3ynbTar;

— YYMTHIBATh TpaHMIBl NPUMEHEHUS H3YyYEHHBIX (U3NYECKUX MoJeel MpH pelieHun
bu3NYECKUX U MEXIPEIMETHBIX 3a7a4;

— HCHOJB30BaTh HMH(GOPMAIMIO M NPUMEHATh 3HAHUS O MPHUHLIMINAX pabOThl U OCHOBHBIX
XapaKTEepUCTHKAX M3YYEHHBIX MAIIMH, TPUOOPOB M APYrHMX TEXHUYECKUX YCTPOMCTB Ul pELICHUS
MPAKTUYECKUX, Y4eOHO-HCCIIeI0BAaTENbCKIX U TPOEKTHBIX 33]1a4;

— HCIOJb30BaTh 3HAHUSA O (PU3NUECKUX OOBEKTaX U IMpolieccax B MOBCEIHEBHOM >KU3HH JIs
oOecrieyeHns 0€30MAaCHOCTH MpPU OOpAIIeHWH C NPUOOpPaMU M TEXHUUYECKUMHU YCTPOWCTBAMH, IS
COXpPaHEHHMsI 3/I0pOBbsI U COOJIOIEHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKpYKalollel cpeze, s
MIPUHATHUS PELICHUI B IOBCETHEBHOM KU3HMU.

BbinmyckHuK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTD HAYUYHThCS:



— NOHUMAmMbv U OOBACHAMb YETIOCMHOCHb (DUUYECKOU MeopuU, paziudams Spanuyvl ee
NPUMEHUMOCTU U MECMO 8 P50y OPYeux (hu3uieckux meoputi,

— e1ademv  NpuemMamu  NOCMPOEHUs  Meopemuyeckux  O0oKaA3ameibCcmes, a  MakKice
NPOCHO3UPOBAHUA OCOOEHHOCMeEU NPOMeKaHus U3UYecKUx A6NeHUll U Npoyecco8 HA OCHOBe
NOJLYYEHHBIX MeOPemU4ecKUx 6bl60006 U QOKA3AMENbCME,

— Xapakmepuzoeams — CUCIEMHYIO — C653b  MedCcOY  OCHOBONONACANOWUMU — HAYYHbIMU
NOHAMUAMU. NPOCMPAHCMBO, 8PEeMsl, Mamepus (8ewecmeo, noie), O8UNCeHUe, CULA, IHEPIUs;

— 8bl0BUcAMb  2UNOMe3bl  HA ~ OCHO8e  3HAHUA  OCHOBONONA2AIOWUX — (DUBUYECKUX
3aKOHOMEPHOCMeEl U 3AKOHOB,

—  CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb PU3UYecKUe IKCNEPUMEHMbL,

— Xapaxkmepuzogams  2100a1bHble  NpobIeMbl,  cmoswue — neped  Yelo8eyecmeoM:
9HepeemuuecKue, colpbesble, IKON0SUUECKUe, — U POTb QUIUKU 8 PEeUeHUU JIMUX npooaem,

— pewams npaKmuKo-opUeHmMuUpOBAHHblE KAYeCmeeHHble U paciemHble (uzuyecKue 3a0adu ¢
8b100pOM  U3UYECKOU MOOeNU, UCHONb3YSL HECKOAbKO (U3UYECKUX 3aKOHO8 UMU  (HOpMYIL,
CBA3BLIBAIOUUX U3BECTNHBIE (PUZUYECKUE BENUUUHDL, 8 KOHMEKCIE MEHCNPEOMEMHBIX C8A3ell;

— 00BACHAMb NPUHYUNBL PAbOMbl U XAPAKMEPUCIUKU U3VUEHHbIX MAWUH, npudbopos u
MEXHUYECKUX YCMPOUCME,

— 00BACHAMb YCI08USL NPUMEHEHUs (Du3udecKux mooenell npu peuleHuu Qu3udecKux 3aoad,
HAXo0Uumsb A0eK8amHuyio NpedioHCeHHOU 3a0aue Qu3UYecKyio MOOelb, paspeuiams npooiemy Kak Ha
OCHOB8E UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.



TEMATHYECKOE INIAHUPOBAHME C OIPEJIEJIEHUEM OCHOBHBIX BUJIOB YUEBHOM
AEATEJIBHOCTH OBYYAIOIIUXCA ITPU U3YYEHUU KYPCA ®U3UKU

TemaTnyeckoe CopepxaHue 1o TeMam OcCHOBHBIE BU/IbI JESITEILHOCTH 00YYaIOIINXCS
IUIAHUPOBAHHE
10 kiacc (68 yacoB)
Beenenue. ®U3HKA M €CTECTBEHHO-HAYYHBIN MeTO/1 IO3HAHUS NPUPOALI
duzuka u ®dusnka - GpyHIaMEHTaJIbHAs HAyKa O OOBACHATH Ha KOHKPETHBIX IIpUMeEpPax pojb U MecTo (HhU3UKH B HOPMUPOBAHUU
eCcTeCTBEHHOHAYYHbIH npupone. Hay4nslii MeTO MO3HAHHUSA. COBPEMEHHOM Hay4HOH KapTUHBI MUPA, B PA3BUTUU COBPEMEHHBIX TEXHUKH U

METO/ MO3HAHUS NMPUPOABI

(14)

Metoap! uccineqoBanus PU3NIECKUX
sBIeHU. MoaenpoBanne GU3NIECKUX
SABJICHUU U npoueccoB. Puznyeckue
BenuuuHbL. [lorpemnoctu n3mepenui
¢uznueckux BennynH. PU3NYECKUE 3aKOHBI
Y TPaHULBI UX IPUMEHUMOCTH.
Puznyeckue TEOPUH U IPUHLIAII
COOTBETCTBHUS.

Ponb u MecTo pusuku B popMupoBaHuu
COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B
MIPAaKTUYECKOU NEATEIbHOCTH JIFOJIECH.
Duzuka u Kyrbmypa.

TEXHOJIOIMH, B IPAKTUYECKOM NEATEIBHOCTH JIIOAEH. JleMOHCTpUpOBaTh HA
pUMEpax B3aMMOCBSI3b MEXKIY GU3NKOH U JPYTrUMH €CTECTBEHHBIMU HAYKaMH.
BocnponsBoauTh cXeMy Hay4yHOT'O II03HAHUS, IPUBOJUTH IPUMEPSHI €€
UCI0JIb30BaHus. J[aBaTh omnpeesieHne OHATUI U pacliO3HaBaTh UX: MOJIEb,
Hay4Has TUIIOTEe3a, (U3NUecKas BEINYNHA, (PU3NUECKOE SBICHUE, HAYIYHBIN (aKT,
¢du3nveckuii 3aK0H, GU3NIECKas TEOPHS, IPUHIUI COOTBETCTBUS. OOOCHOBHIBATH
HE00XO0IMMOCTh MCII0JIb30BaHMsI MOJIeNe /171l ONUCaHusl GU3NUECKUX SBJICHUNA U
npoueccos. [IpuBoUTE IpUMeEpBl KOHKPETHBIX SBJICHUH, IPOLIECCOB U MOZEIIEH AJIs
UX OIHUCAHMSL.

[TpuBoauTE NpuMepsl GU3NYECKUX BeTUIUH. PopMyIupoBaTh (PU3NUECKUE 3aKOHBI.
VYKa3bpIBaTh IpaHUILIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

[TpuBOANUTE MPUMEPHI UCTIONB30BAHUS (PU3NUECKUX 3HAHUH B )KUBOIUCH,
apXUTEKTYypE, 1eKOPaTUBHO-TIPUKIIATHOM UCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh [IEHHOCTh HAYYHOI'O TO3HAHUS MHpa JJIsl YEJIOBEUECTBA B LIEJIOM U JIJISt
Ka)KIOr0 4EJIOBEKA B OTJEIbHOCTH, BA)KHOCTb OBJIA/IEHUS METOJIOM Hay4HOT O
MO3HAHUSA IS TOCTHKEHUS yCIexa B JII0OOM BHJI€ PAKTUUECKOM NesATeTbHOCTH.
["'0TOBUTH Mpe3eHTAIMH U COOOIIEHNUS M0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
IIPEJICTaBJICHbI B YUEOHHUKE).

MEXAHUKA (25 1)

Kunemaruka (7 4)

Mexannueckoe nBukeHue. CUCTEMBbI
OTCYETA.

CkansipHble U BEKTOpHbIE (PU3UYECKHE
BENMYMHBL. MarepuanbHas TOUKa.
[ToctynarenpHOE JBUKEHHE.

Tpaexropusl, MyTh, IEPEMEILICHHE,
KOOpJIMHAaTa, MOMEHT BPEMEHHU, TPOMEKYTOK
BpPEMEHH.

3aKOH OTHOCUTEIILHOCTH JIBUKEHUSI.
PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHE.
CKopoCTh paBHOMEPHOTO IIPSIMOJIMHENHOTO

JaBatb onpeneneHre MOHATUN: MEXaHUUYECKOE ABUKEHUE, TOCTYNATEIbHOE
JIBIDKCHHE, PABHOMEPHOE JIBIKEHHE, HEPAaBHOMEPHOE JIBIKEHHE, PAaBHOYCKOPEHHOE
JIBIDKCHUE, IBUYKEHUE TT0 OKPYKHOCTH C IMTOCTOSTHHOW CKOPOCTBIO, CHCTEMa OTCUETA,
MarepuanbHas ToOuKa, TPAeKTOPHs, yTh, IEpEMENICHUE, KOOPAUHATA, MOMEHT
BPEMEHU, TPOMEKYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOTO JABUKEHUS, CPEIHSS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOpPEHHUE, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHE.
Pacmo3HaBaTh B KOHKPETHBIX CUTYaIIUSIX, HAOIIOAATH SIBJICHUS: MEXaHUIECKOE
JIBIJKEHUE, MTOCTYNATENbHOE ABUKEHUE, PABHOMEPHOE ABUKEHUE, HEPABHOMEPHOE
IBUKEHHE, PABHOYCKOPEHHOE JIBUKEHUE, O8UMNCEHUE C YCKOPEHUEM CB0D0OH020
naoeHus, TBUKEHUE 10 OKPY>KHOCTH C MTOCTOSIHHOM CKOPOCTHIO.

Bocnpon3BouTh sIBJIEHUS: MEXaHUYECKOE JBUKEHUE, PABHOMEPHOE JBUKEHUE,




JIBUKCHHUSL.

VYpaBHEHHE PABHOMEPHOTO JBUKECHHUS.
['paduku paBHOMEPHOTO JBUKECHHUSI.
Croorcenue ckopocmell.

Hepasnomepnoe nBmxenue. Cpeansis
CKOPOCTb.

MrHoBeHHas CKOPOCTh. Y CKOPEHHUE.
PaBHOYCKOpEHHOE IBHKCHHUE.

YpaBHEHHUE PAaBHOYCKOPEHHOTO JBMKEHHUSL.
['paduku paBHOYCKOPEHHOTO JIBHXKEHUSI.
Cse0600H0e nadenue men. Yckopenue
€80000H020 NAOEHUs.

JIBHKEHHUE 110 OKPYKHOCTH C IIOCTOSIHHOM 110
MOJIYJIIO CKOpOCThI0. LleHTpocTpemMurenbHoe
YCKOpEHHUeE.

Ilapamempur 0sudsicenus nebecHvix mei.
Abconomno meépooe meio.
Ilocmynamenvnoe u spawjamenvHoe
ogudicenue abcoIom1Ho meeépoo2o meid.
Yenosas ckopocmo, uacmoma u nepuoo
obpawenus.

JlaGopaTopHnbie pabOTHI:

1. U3yueHne nBukeHus TeIa 1o
OKPYKHOCTH.

2. U3yuenue osudicenus mena, OpoueHHo20
20pU30HMANBHO.

3. U3mepenue meHo8eHHOU CKOpOCMU C
UCNONb308AHUEM CEKYHOOMEPA U/UNU
KOMNbIOMepa ¢ 0amuyuKamu.

4. U3mepenue yckopeHusl.

Hccneoosanue:

Hccneoosanue pasHoyckopennozo 08udiceHus
€ UCNONB306AHUEM INEKMPOHHO20
ceKyHooMepa u/unu Komnvomepa ¢
oamuuxkamu.

IIposepka cunomes:
1. Ilpu osudicenuu bpycka no HAKIOHHOU
NIOCKOCMU 8peMsi nepeMeueHus Ha

HEPABHOMEPHOE JIBIKEHUE, PABHOYCKOPEHHOE JIBMKCHUE, 0BUIICEHUE C YCKOPEHUEM
6800001020 nadeHus, TBUKEHUE 110 OKPYKHOCTH C IIOCTOSTHHON CKOPOCTHIO ISt
KOHKPETHBIX TEJl.

3ajaBaTh CUCTEMY OTCUETA JJIsI ONUCAHUS IBUXKEHUSI KOHKPETHOTO TeJa.
Pacno3naBath cuTyanuu, B KOTOPBIX TEJIO MOXHO CYUTATh MAaTEPUATIBHON TOUKOH.
OnuceIBaTh TPACKTOPHH JIBMXKCHHS TEJI, BOCIIPOU3BOAUTH ABHKCHUE U TIPUBOIUTH
MIPUMEPHI TEJ, UMEIOITUX 3aIaHHYI0 TPACKTOPHUIO JIBHKCHUS.

OnpenensiTh B KOHKPETHBIX CUTYAIUSIX 3HAUYCHUS CKASIPHBIX (DU3MUECKUX BEIINYNH:
MOMEHTa BPEMEHU, TPOMEKYTKAa BPEMEHH, KOOPAUHATHI, TyTH, CPEAHEH CKOPOCTH.
HaxoauTs MOZy/b U IPOEKIIMH BEKTOPHBIX BEIIUYNH, 8bINOIHAMb OCUCMEUs
VMHOMCEHUs. HA YUCTO0, CTIOKECHHUS, 8bIYUMAHUs BEKTOPHBIX BETUYHH.

Ornpenensath B KOHKPETHBIX CUTYAIUsAX HAIPaBJICHUE, MOYJIb U MTPOCKIIUU
BEKTOPHBIX (PU3UYECKUX BETUYNH: IEPEMEIICHHS], CKOPOCTH PABHOMEPHOTO
JIBUKEHHS, MTHOBEHHON CKOPOCTH, YCKOPEHHUS, LIGHTPOCTPEMHUTEILHOTO YCKOPEHUSL.
[TpuMeHsTh 3HaHUS O IEUCTBUSAX C BEKTOPAMH, MOJIyYEHHBIE Ha yPOKaX F€OMETPHH.
Crnaovieams u 8bluUMamv 6eKmMopbl hepemeujeHutl U CKOpoCmell.

Buiasnams ycmoiiuugvle nosmopsowuecs cea3u mexcoy eUdUHAMU,
ONUCBIBAIOWUMU MEXAHUYECKOE OBUNCEHUE.

Hcnonvzosams pasnuunvle 21eKmpoHHble pecypcul 01 NOCIMPOeHUs.
9IKCNEePUMEHMANBbHBIX ePAuKos u ux oopabomku. Ycemanasnusamo uzuueckui
CMBICT KO3 Puyuenmos nponopyuoHaIbHOCMU 8 BbIAGIEHHBIX C8A35X, 8 pe3yibmame
nOIYy4ams HOBble Pu3uiecKue GeNUdUHbL.

Pabomamu 6 nape, epynne npu evinoinenuu uccie0o8amenbCkux 3a0anuil.
Oyenusamov peanbHOCMb 3HAYEHUL NOJIYYEHHbIX PUUYECKUX BETIUYUH.

Braoemw cnocobamu onucanus 08usicenus: KOOpOUHAMHBIM, 8EKMOPHBIM.
3anuceiBaTh YpaBHEHHS] PABHOMEPHOT'O U PaBHOYCKOPEHHOI'O MEXaHUYECKOTO
nBikeHus. COCTaBIISITh YpaBHEHUSI PABHOMEPHOTO ¥ paBHOYCKOPEHHOTO
MPSIMOJTMHEHTHOTO IBMYKCHHS B KOHKPETHBIX CUTyanusax. OnpenensTh Mo ypaBHEHHUSIM
napameTpbl ABUKEHUS.

[TpuMeHsITh 3HaHHSI O TIOCTPOSHUH M YTCHUH IPaQUKOB 3aBUCUMOCTH MEXKITY
BEITMYMHAMU, TIOJIYYCHHBIC HA ypoKax anreopsl. CTpouTh rpaduk 3aBHCUMOCTH
KOOPJMHATHI MAaTEPUAIIBHONW TOYKH OT BPEMEHH JBIKEeHUsI. OnpenensiTh o rpaguKy
3aBUCUMOCTH KOOPJMHATHI OT BPEMEHU XapaKTep MEXaHUUYECKOTrO JIBUKEHUS,
HayaJIbHYI0 KOOPAUHATY, KOOPAUHATY B YKa3aHHBIII MOMEHT BPEMEHH, H3MEHEHUE
KOOPJMHATHI 32 HEKOTOPBINA MTPOMEKYTOK BPEMEHHU, TTPOCKITUI0 CKOPOCTH (17151
PaBHOMEPHOTO MPSMOJIMHENHOTO IBUKEHUS ). OnpeaensTh 1o rpaguKy 3aBUCUMOCTH
MPOEKIMU CKOPOCTH OT BPEMEHU XapaKTEP MEXAHUUYECKOTO JBUKEHUS, TPOCKIUIO
Ha4yaJIbHOU CKOPOCTH, MPOEKIIMIO YCKOPEHUSI, U3MEHEHUE KOOpAUHATHI. OTnpeensTh
1o TpauKy 3aBUCHMOCTH MTPOCKIIUN YCKOPEHUSI OT BPEMEHHU XapaKTep
MEXaHWYECKOTO JBMIKEHHUS, N3MEHEHUE TPOCKITMH CKOPOCTH 32 ONPEACIIEHHBIN




onpeodenénnoe paccmosHue mem OovuLe,
yem bonvue macca opycka.

2. Ilpu osudicenuu 6pycka no HaKI1OHHOU
HIOCKOCMU CKOPOCHb NPAMO
NPONOPYUOHATLHA NYMU.

MIPOMEKYTOK BPEMEHHU.
JlaBaTpb ompeenieHre MOHATHN: aOCOIFOTHO TBEPI0E TEJIO, MOCTYNATEIhHOE U
BpaIiaTeIbHOE JBMKEHUS a0COIIOTHO TBEPIOTO Tea. Pacmo3HaBaTh B KOHKPETHBIX
CUTYaIUSX, BOCIIPOU3BOJUTH M HAOJFOIaTh TIOCTYNATEIFHOE U BPAIlaTEIIbHOE
JBWDKEHUS TBEPAOTO Tena. [[puMeHsITh MoJIesib a0COMIOTHO TBEPOTO Tea JUIs
OINMCAHUS JBUKECHUS TeJl. BEIYMCIATh 3HAUYCHUS YTJIOBOM U IMHEMHOM CKOPOCTEA,
4aCTOTHI M TIEpHOJIa OOpaIIeHUs B KOHKPETHBIX CUTYaIUsX.

Onpeodensimov napamempwol 0sudicerus: HebecHvlx mei. Haxooume nHeobxooumyro 0
O0anHbIX pacuémos ungopmayuro 6 nmepneme.

Cmpoumb epaguku 3a6UcUMOCmU NPOEKYUU U MOOYIs NepemeujeHus, CKopocmu
MamepuanbHol moyku om epemeHu 0sudxcenus. Cmpoums epaguku 3a8ucumocmu
nymu u KOOpOUHAMbL MAMEPUATILHOU MOYKU O 8PEMEHU OBUICEHUSL.

Onpeoenamo no epaguxy 3a8UcUMocmu KOOpOUHAMbL OM 8PeMeHlU XapaKkmep
MEXAHUUecKo20 0BUINCEHUSl, HAYANbHYIO0 KOOPOUHAMY, KOOPOUHAMY 8 YKA3AHHbIU
MOMeEHm 8peMeHU, USMEHeHUe KOOPOUHAMbL 3a HEKOMOPbLLL NPOMENCYMOK 8peMEHU,
npoekyuro ckopocmu (0151 pA8HOMEPHO20 NPAMOTUHEUHO20 08UNCEHUSL), CPEOHIO0
CKOPOCMb, MOOYIb MAKCUMANbHOU MCHOBEHHOU CKOPOCHIU.

Onpeodensamo no 2paguxy 3a6UcUMOCmu npoeKyuy nepemeweHus om epemeHu
Xapaxkmep MexanuiecKko2o 08UINCEHUS, NPOEKYUI0 CKOpocmu (0Jisl pABHOMEPHO20
NPAMOTUHEUHO20 OBUMNCEHUS), USMEHEHUe KOOPOUHAMDL.

Onpeoenams no epaghuxy 3a8UCUMOCMU NPOEKYUU CKOPOCTNU O 8PeMeHU XapaKmep
MEXAHUYECKO20 OBUNCEHUSl, NPOEKYUIO HAYAIbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUS,
NPOeKYuUIo nepemewjeHus], UsMeHeHue KOOpOUHamsl, NPOUOEHHbI NYMb.

Onpeoenamo no epaguxy 3a8UCUMOCMU NPOEKYUU YCKOPEHUSL O 8peMeHU XapaKmep
MEeXaHuyecKo2o 08UINCEeHUsl, USMEHeHUe NPOeKYUU CKOPOCMU, U3MEHEeHUe MOOY ]IS
CKOpOCMU 30 ONPEOeIEHHbBII NPOMEHCYMOK BPEMEHU.

PazniuaTh myTh U epeMenieHrne, MTHOBEHHYIO U CPETHIOI0 CKOPOCTH.

W3mepsTh 3HaYCHHUSI IepEeMEILIEHUs, ITYTH, KOOPIUHATHI, BDEMEHH JIBUKCHUS,
MT'HOBEHHOI CKOPOCTH, CpEIHEN CKOPOCTH, YCKOPEHUS, BPEMEHHU JABHKEHHS.
PaGotaTe B nmape npu BBHIIOJHEHUH JTaOOPATOPHBIX pabOT M MPAKTUYECKUX 3a/IaHUM.
[TpuMeHSITh MOJIENH «MaTepUaTbHAS TOUYKAY, PABHOMEPHOE MPSMOJIHHEHHOE
JBUKEHHEY, «PABHOYCKOPEHHOE JIBHYKEHUE /ISl OTIMCAHUS JBUKCHUSI PEATbHBIX TEI
U 00bEKTOB, H3YYaEMbIX B Kypce OHOJIOTHH.

3aKO0HBI THHAMHUKH
HbroTona (3 u)

SIBnenne nuepnuu. Macca u cuia.
WNHepuuanbHble CHCTEMBI OTCUETA.
Bianmoneiicreue ten. CinoskeHue CHuil.
IIepBblii, BTOpOM U TpeTHii 3aKkoHbI Hbr0TOHA.
Ipunyun omunocumenvnocmu I anunes.
Teoyenmpuueckas u cenuoyenmpudeckas
cucmemvbl omc4yémad.

JaBaTh onpeneneHue MOHATHI: HHEPLIHS, MTHEPTHOCTh, Macca, Cuia,
PaBHOJAEHCTBYIONIAs CUJIa, HMHEPLUHUAIbHAsA CHCTEMA OTCUETA, HEMHEPLUAIbHAs
CHUCTEMa OTCUETA, TEOLICHTPUYECKAS] U IeJIUOLICHTPUYECKAsE CUCTEMBI OTCUETA.
PacnioznaBath, HaOMIOATh SIBJICHUE HHEPLUUU. [[pUBOIUTH IPUMEPHI €T0 MPOSIBICHUS
B KOHKPETHBIX CUTYalHsX.

OOBACHATH MEXAHUYECKHE SIBICHUS B MHEPLIMAIbHBIX M HEMHEPIUAIBbHBIX CUCTEMAX
oTcuéra. BeIaensaTs 1eWCTBUS TN APYr Ha APYTra U XapaKTepU30BaTh UX CUJIAMM.




[IpuMeHATh 3HAHUS O ICUCTBUSAX HAJl BEKTOPAMHU, MTOJYYCHHBIE Ha YpOKax
reomeTpun. OnpenensTb paBHOJICHCTBYIOIIYIO CHILY IBYX U Ooiee cuil. Onpeodenimo
PABHOOELICBYIOUYIO CUTY IKCHEPUMEHMATILHO.

@opMyJIMpPOBATh NEPBBIN, BTOPON U TPETUM 3aKOHBI HbI0TOHA, YCI0BUSA UX
MIPUMEHUMOCTH.

Buissnams ycmotiuugvle nogmopsrowuecs cea3u mexcoy yCKopeHuem mena u
Oeticmeytoweti Ha He2o CUNOU. YCcmanasiusams Qu3uUYecKull cmvicii Kodghgduyuenma
NPONOPYUOHATILHOCTU 6 BbIABNIEHHOU CEA3U (8eNUUUHA, OOPAMHAS Macce mea).
Yemanasnueams mpemuii 3axon Hetomona sxcnepumeHmanbHo.

[TpuMeHsITh NepBblii, BTOPOM U TpeTuil 3akoHbI HbI0TOHA IpU pelieHuH pacYE€THBIX U
9KCNEPUMEHMATILHBIX 3A0aY.

ObocHo6bI8aMb 803MOHCHOCHb NPUMEHEHUS BMOPO20 U MPEMbe20 3aKOHO08
Hviomona 6 ceoyenmpuueckoti cucmeme omcuéma. Haxooums 6 dononnumenshoui
aumepamype u Unmepneme unghopmayuro, noomeepaircoarouyro epaujeHue 3emiu.
dopMynHpoBaTh MPUHLIUI OTHOCUTEIbHOCTH [ ammies.

Cuabl B Mexannke (5 4)

3aKOH BCEMUPHOIO TATOTEHUS.
['paBuTaniMOHHAs TOCTOSHHASL.
Cuna tsoxectu. Cuna msaicecmu Ha Opy2ux

nianemax. Hepeaﬂ KocMuveckasl cKkopocmeo.

Heudicenue nebecHvlx men u CHYmMHUKOS.
Bec 1 HEBECOMOCTSD.

Cunel ynpyroctu. 3akoH ['yka.

Cuel TpeHusL.

JlaGopaTopHnbie pabOTHI:

1. I3MepeHue )KECTKOCTU MPYKUHBI.

2. NU3mepenue korpuIieHTa TpeHus
CKOJTBKCHHUSI.

3. Cpasnenue macc (no 63aumooeicmsuio).
4. Usmepenue cun 6 mexamuxe.

[TepeyucsaTh BUIBI B3aUMOJICHCTBUS TEII U BUIBI CUJI B MEXAHHKE.

JlaBaTh ompeesicHre MOHATHI: CHJIa TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, BEC,
HEBECOMOCTb, nepezpy3Kd, nepeas KOCMUYecKds CKOpoCmb.

dopMyIHpoBaTh 3aKOH BCEMUPHOTO TATOTEHHS M YCIOBUS €r0 MPUMEHUMOCTH.
Haxoauts B nononaHuTensHoM autepaType u MHTepHeTe nHpopmaiinio 006 OTKPHITUI
Hp1oTOHOM 3aKOHA BCEMUPHOTO TATOTEHHSI, & MAK*Ce UHDOPMAYUIo, NO38OJAIOULVIO
PACKPbIMb JIO2UKY HAYYHO20 NO3HAHUSL NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
MAOMEHUS.

[TpuMeHSITh 3aKOH BCEMHUPHOTO TATOTEHUS MIPH PEIICHUN KOHKPETHBIX 33]1a4.
Hmemwb npedcmasnenue 06 unepmuoii macce u cpasumayuoHHol macce. HaA3bl8amb
UX paznudus U cXxoo0Ccmaeo.

PaccuuThIBaTh CUITY TSXKECTH B KOHKPETHBIX CUTYAIUsIX. Boiyuciamos cuny msxicecmu
u yckopenue 606001020 nadeHus Ha Opy2ux nianemax. Boruucnsams yckopenue
800001020 NAdeHUs HA pas3iudnblX wupomax. Haxooums 6 dononnumenvHou
aumepamype u Mnmepneme ungopmayuio o napamempax niaHem u opy2ux
Hebecnvix men. Paccuumvieamsv nepgyio kocmuyeckyto ckopocms. Hcnoavszoseamy
3aKOHbI MeXAHUKU OJisl 00BACHEHUS OBUNCEHUS HeOeCHbLX mell.

BBIuCIsATE BEC Te B KOHKPETHBIX CUTYyalusx. Ha3pIBaTh CXOJCTBO M pa3Inyus Beca
U CHJIBI TsDKECTH. Pacro3HaBaTh U BOCIIPOU3BOAUTE COCTOSTHUS Tell, PU KOTOPBIX BEC
TeJa paBeH CUJIe TsHKECTH, Ooubliie i MeHbIne e€. ONUchIBaTh U BOCIPOU3BOIUTH
COCTOSIHME HEBECOMOCTH Tella.

Onpeodensimob nepeepysky mena npu peweHuu 3aoad. Haxooumo 6 0ononHumenvHou
aumepamype u Mumepreme ungopmayuio o 61UAHUY HEGECOMOCIMU U NepecPY3KU Ha
opeaHu3m uenosexda. '0OTOBUTH MPE3EHTAIMH U COOOILIEHNUS O MTOBEACHUHU TEIl B
YCIIOBUSIX HEBECOMOCTH, O MOJIETAX YEIOBEKA B KOCMOC, O TOCTH)KEHUSIX HallIel




CTpaHbl B MOATOTOBKE KOCMOHABTOB K IOJIETAM B YCJIOBHAX HEBECOMOCTH.
Pacrnio3HaBaTh, BOCIIPOM3BOIUTE U HAOIOIATh PA3IMYHbBIC BUIBI Ae(hOpMaIK TEl.
dopmynupoBaTh 3aK0H ['yka, TpaHHIIbI €0 TPUMEHUMOCTH. BBIYHCIISATE U H3MEPATH
CHITy YIIPYTOCTH, KECTKOCTD MPYKUHBL, HCECMKOCb CUCMEMbL RPYIHCUH.
Hccnedosamsv 3a8ucumocms Culivbl ynpy2ocmu om oegopmayuul, 8bINOIHAMb
9KCNepUMeHmMaIbHy0 npoeepky 3axona I yka. PacriosHaBaTh, BOCIIPOU3BOIUT,
HaOJIFO1aTh SIBJICHUS CYXOTO TPEHUS TIOKOSI, CKOJIBKCHHUSI, KAUCHUSI, SIBIICHHE
COIIPOTHUBIICHUS MPH JIBMKEHUH TeJa B KHUJIKOCTU MK Traze. M3mepsaTh u n300paxkaThb
rpadu4ecKy CHIIbI TPEHUS TTOKOS, CKOJIBKCHUS, KaUeHUSs, )KUJAKOTO TPEHHS B
KOHKPETHBIX CUTyalnusx. Mcrnonb3oBaTh GopMyITy /Ui BEIYUCICHUS CUIIBI TPSHUS
CKOJIbXKCHUS TIPU PEIICHUY 3a/1a4. Bblsiisimb 9KCHEPUMEHMALHO 6CIUYUHbL, OM
KOMOPBIX 3a6UCUMN CUNA MPEHUSL CKOTIbHCEHUS.

W3MepaTh Cuily TSHKECTH, CHITY YIIPYTOCTH, BEC Tella, CUITY TPEHHS, yUTMHEHHE
npyxuHbl. ONpeneNsiTh ¢ MOMOIIbI0 KOCBEHHBIX U3MEPEHUH JKECTKOCTh MPYKHUHBI,
KO2(PHUITUEHT TPEHUSI CKOJIbKCHUS.

PaboTatp B mape npu BBITOJIHEHUH NMPAKTHYECKUX 3aTaHUH.

Haxooumw 6 dononnumenvrou aumepamype u Mnmepneme unghopmayuio o
NPOSIGNEHUSX CUTbL MPEHUsL, CNOCODAX e€ YMEHbULeHUS U Y8eTUUEeHUsl, POJIU MPEHUSL 6
npupooe, mexHuxe u ObImy.

IIpumensamo nonyyeHHvle 3HAHUA NPU peueHuy 3a0ay Ha 00HOBPEeMeHHOoe Oelicmaue
HA Meno HeCKONbKUX CUTL, HA O8UICEHUE CUCMEMbL C8A3AHHbIX Mell.

HaxonuTs B ononHuTeNbHON IuTepaType U MIHTepHeTe MH(OpMaIuio o BKiIa1e
pa3HBIX YUEHBIX B Pa3BUTHE MEXaHUKHU. [ OTOBHUTH MPE3EHTANN ¥ COOOIIECHHSI 1O
U3Y4EHHBIM TEMaM.

Bvinonnsims dononrnumenshvle ucciedosamenbekue pabomol no U3y4eHHbIM MeMam
(603MOJiCHbIE MeMbl npedCmAasieHbl 8 yieOHUKe).

[TpuMeHSTh 3aKOHBI AMHAMUKH JIUTSI ONIMCAHUS IBUKCHHS PETbHBIX Tell.

3aKoH coXpaHeHHHA
ummnyJabcea (1 49)

Nmmynsce tena. Miynbe cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTuBHOE
JIBUKECHHUE.

JlaBatp ompenenenre MOHATHN: UMITYJILC MaTePUAIbHONW TOYKH, UMITYJIbC CHJIBI,
MUMITYJIBC CUCTEMBI T€JI, 3aMKHYTasl CUCTEeMa TeJl, PEaKTUBHOE JABM)KEHUE, PeaKmuHasl
cuna.

Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOMIOAATH YIIPYTHE U HEYIPYTHE CTOITKHOBEHUS
TeJ, pEaKTUBHOE JIBUKCHHE.

Haxonuth B KOHKPETHOM CUTYaIlMW 3HAYCHUSI UMITYJIhCa MAaTEPHUAITBHOM TOUYKH U
UMITYJBCa CHIIBI.

DopMyIHpPOBATH 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHULIBI €70 TPUMEHUMOCTH.
CocCTaBnATh ypaBHEHUS, OMTUCHIBAIONINE 3aKOH COXPAHCHHS UMITYJIbCa B KOHKPETHOM
cutyaruu. HaxoauTe, MCTIONB3ys COCTAaBIEHHOE YPAaBHEHHE, HEU3BECTHHIE
BEJIMYUHEI.

CoznaBath CUTYaIlMH, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHUS UMITYJIbCA.
Cocmasnsaims npu pewieHuly 3a0ay ypagHeHus ¢ y4émom peakmusHou CUTbL.




HaxoauTh B TOMOTHUTENBHOU TUTepaType u HTEepHEeTe MHPOPMAITUIO TIO 3aITaHHOM
TeMe. ['0TOBUTH IIpe3eHTaluy U COOOLIECHUS 10 U3YUYEHHBIM TeMaM (BO3MOKHBIE
TEMBI IIPEJICTABIICHBI B yUeOHUKE).

['OTOBUTH MPE3EHTAIIMHN U COOOIICHHS O TIOJETAX YeI0BEeKa B KOCMOC, O JIOCTHKCHHSIX
HAIIel CTPaHbI B OCBOCHUH KOCMHYECKOTO MPOCTPAHCTBA.

Buvinonnamus dononnumensusie ucciedosamenvbekue pabomol NO U3y4eHHbIM MeMam
(603MOICHbIE MeMbl NpedCmasiensl 8 yuebHuke). PaboTarh B mape Wi rpymnre npu
BBITIOJTHEHUH NMPAKTUICCKUX 3a/IaHUH.

3aKoH coXpaHeHUs
MeXaHMYeCKOoil IHepruu
(6 4)

Pa6ota cuibl. MoHOCTS.

Kunernueckas SHEprHsl.

PabGota cuibl Tshxectu. [loTeHIManbHas
9HEPrus Tejia B TPAaBUTAIIMIOHHOM II0JIE.
Pa6ota cunbl ynpyroctu. [lotenmnuansHas
SHEprus yrnpyro jaeGopMUPOBAHHOTO Tea.

3aKoH COXpaHCHUA MEXaHUYeCKOH OHCPI'Uu.

JlaboparopHbie pabOTHI:

1. 3yueHne 3akoHa COXpaHEHUs
MEXaHUYECKOM SHEPTUu.

2. Onpeoenenue 3HepeuL U UMNYIbCA NO
MOPMO3HOMY RYMIUL.

Hccneoosanue:
Hccneoosanue yenmpanvrnozo yoapa.

JlaBatp ompereneHue NOHATUN: paboTa CHUJIbI, MOIIIHOCTh, KHHETUYECKask YHEPT U,
MOTEHIMAIbHAs SHEPTUs, IOJIHASI MEXaHUUYECKasi SHEPrusl, U30JIMPOBAHHAS CUCTEMA,
KOHCEpBAaTHUBHAs CUJIA.

BEIMHCIATE B KOHKPETHON CHTYaIlMH 3HAYCHUS (PU3HMUECKUX BEIIMYUH: paOOThI CHJIBI,
paboThI CUIIBI TSDKECTH, paOOThI CUJIBI YIIPYTOCTH, PA0OTHI CHIIbI TPEHUS, MOIIIHOCTH,
KMHETUYECKON 3HEPrUH, U3MEHEHUSI KWHETUYECKON IHEPTUH, NOTEHIIMAIbHON
SHEPTUU TeJl B TPABUTALIMOHHOM I10JI€, IOTEHIUAIBHON SHEPIUH YIIPYTO
ne(OpPMHUPOBAHHOTO TEJIa, ITOTHOW MEXaHUYECKOW dSHEPTHH.

CocTaBisiTh ypaBHEHHUS, CBA3bIBAIOLIME padOTy CUJIBL, AEHCTBYIOLIEH Ha TEJIO B
KOHKPETHOM CUTYyallH, C U©3MEHEHUEM KMHETUYEeCKOM 3Hepruu Tena. Haxonurs,
HCIIOJIb3Ys COCTABIIEHHOE YPAaBHEHUE, HEM3BECTHBIEC BETUUNHBL.

®opMyIMpoBaTh 3aKOH COXPAHEHUS MOJHOM MEXaHUUECKON SHEPTUU, Ha3bIBaTh
TPaHUIIBI €70 PUMEHUMOCTH.

CocTaBiATh ypaBHEHHUs, ONUCHIBAIOIINE 3aKOH COXPAHEHUS TIOJHON MEXaHUYECKOU
SHEPTUH, B KOHKPETHOU cuTyaruu. HaxoauTh, HCIIOJIb3ysl COCTABIIEHHOE YpAaBHEHHUE,
HEW3BECTHBIC BEJIMYUHBI.

CoznaBath CUTYaluu, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHHUS MOJIHOM
MEXaHUYECKON IHEPTUH.

BBINONHATE 3KCIIEPUMEHTAIBHYIO TPOBEPKY 3aKOHA COXPAHEHUS MEXaHUYECKON
SHEepruu. BoIMONHATE KOCBEHHbIE U3MEPEHHS UMITYJIbCa TEJIa, MEXaHUYECKOM
SHEPTUH TeJa, paOOTHI CHUJIBI TPEHUS.

Paborats B mape, TpyIine npy BHIOJTHEHUH MPAKTUYECKUX 3a/IaHUH.

Cocmaenams ypasHenus u HaxoO0Ums 3HA4eHUs PUIUYECKUX GETUUUH NPU PEUleHUU
3a0au, mpeéy;ou;ux 00HOBPEMEHHO20 NPUMEHEHUS 3aKOHO8 COXPAHEHUs. UMNYIbCa U
MexanuyecKol sHepeuu, 3a0ay, no yCi08Ur0 KOMopuvlx COXPAHACMC UMNYIbC, HO
U3MEHAEeMCA NOJIHASA MEeXAHUYEeCKas IHep2us cucmemvl mei. Boruucaams emopyio
KOCMUYECK)YIO CKOPOCHIb.

Haxonute B nonosHUTENbHOM TUTepaType U NHTEpHETE MHMOPMAITHIO 110 3aJaHHOI
TeMe. ['0TOBUTh pe3eHTaluu U COOOLIEHUS 10 U3YUYEHHBIM TeMaM (BO3MOKHBIE
TEMBI [IPE/ICTABIICHBI B yUCOHHKE).

Buvinonnamus dononnumenvusie ucciedosamenvekue pabomol No U3y4eHHbIM MeMam
(803MOICHBIE MeMbL NPeOCMABIeHbL 8 YUeOHUKe).




HpI/IMeHHTB 3aKOHBI COXpaHCHUA UMITYJIbCA U MEXaHUUYECKOMH SHCPTHUU IJId OITMCaHUA
JABVKCHUS PCAJIbHBIX TCII.

MMunamuxa epawamesbnozo
08UIICCHUA ADCOIIOMHO
meépoozo mena (3 u)

Ocnognoe ypasHenue OUHAMUKU
8PAWAMENbHO20 08UdICEHUA. Yen08oe
yekopernue. Momenm cunvl. Momenm unep-
yuu meépooeo mena. Momenm umnyavca.
3axon coxpanenusi MOMeHmMa UMNYabed.
Kunemuueckas snepeus abconrromno
meép0oco mena, 8pauarnUeLocs
OMHOCUMENbHO HeNOOBUNCHOU OCU.

Hasams onpedenenue noHamuil: yeno8oe ycKkopeHue, MOMEHm CULbl, MOMEHM
uHepyuu meépoo2o meida, MOMeHM UMNYIbCA, KUHEMUYeCKas dHepausi adcontomuo
meépoo2o meid.

Bviyucisaims 6 KOHKpemHoU cumyayuu 3Ha4eHus PU3UYeCKUx 6eIUUH.: Yel108020
VCKOPEHUsl, MOMEHMA CUbl, MOMEHMA UHepyuu meépooco meid, MOMeHma
UMNYIbCA, KUHemu4eckou snepeuu meépoozo mena. Cocmagnames 0OCHOBHOE
VpagHeHue OUHAMUKU 8PAUAMENbHO20 OBUNHCEHUSL 8 KOHKPEMHOU CUMYayUu.
Onpedensamop, UCNONbL3YSI COCMABTIEHHOE YPABHEHUE, HeUZBECHIHbLE GETUYUHDL.
DopMynIuUposams 3aK0H COXPAHEHUSL MOMEHMA UMNYIbCA, VCIL08USL €20
npumenumocmu. Cocmasnsims ypagHeHue, Onucvlearoujue 3aK0H COXpaHeHus
MOMEHMA UMNYIbCd, 8 KOHKpemHou cumyayuu. Onpedenamy, UCHONIb3YA
COCMABIEHHOE YPABGHEHUE, HEUZBECHHbIE BEIUYUHDL.

Coszoasamv cumyayuu, 8 KOMOPbIX NPOAGNIAEMC 3AKOH COXPAHEHUsI MOMEeHmMA
umnynvca. Haxooums 6 oononnumenvHou 1umepamype u Mumepreme ungopmayuio
0 NpuMepax NPaKmuyecKko2o NPUMeHeHUs: 3aKOHA COXPAHEHUsL UMNYIbCd, O
2upockone.

Crartuka (3 u)

PaBHOBecHE MaTepuanbHONW TOYKU U
TBEpAOro Tena. Buapl paBHOBeCHs. Y CIIOBUS
paBHOBECHS.

MOMEHT CHJIBL.

JlaGopaTtopHnas pabota: U3yueHue
paBHOBECHS Teja MoJ1 IEUCTBUEM
HECKOJIbKUX CHIT

JlaBath onpeneneHre MOHATUN: paBHOBECHE, YCTOMYMBOE PABHOBECUE, HEYCTOMYMBOE
paBHOBecHe, O€3pa3InYHOE PABHOBECHE, IJIEYO CUITbI, MOMEHT CHJIBI.

Haxonuth B KOHKPETHOM CUTyaIlMy 3HAUYCHUSI TIeYa CHJIbI, MOMEHTA CHJIBI.
[lepeuncnarh yciaoBUsl paBHOBECHUSI MaTEpUAIbHOM TOYKU U TBEPAOTO Tea.
CocTaBiATh ypaBHEHUs, OIUCHIBAIOLINE YCIOBUS PAaBHOBECHS, B KOHKPETHBIX
cutyarusax. OnpenesnsTh, UCIOJIb3ys COCTABIEHHOE YPaBHEHHE, HEU3BECTHHIE
BEJINYNHEI.

Pacnio3naBaTh, BOCIIPOU3BOIUTE M HAOMIOAATh PA3IMYHBIC BUJIBI PABHOBECHS TEII.
H3mepsTh CHily ¢ TOMOIIBIO PYKHHHOTO JUHAMOMETPA U IUPPOBOTO TaTUHKA
CHJIBI, U3MEPSITH TUIeUO CHIIBI. PaboTaTh B mape, Tpymre npu BBHITOJTHECHUH
MPAKTUYECKUX 3aJaHUM.

HaxonuTh B TonoaHUTENbHOM TUTepaType u MHTepHEeTEe MH(MOPMAIIKIO O 3HAUCHUH
CTaTHKHU B CTPOUTEIHCTBE, TEXHUKE, OBITY, 00bsICHEHHE (DOPMBI M pa3MEPOB
00BEKTOB PUPO/IBL. [ OTOBUTH TIPE3EHTAIIUN U COOOIICHUS, 8bINOIHAMb
uccnedosamenvbckue pabomol 1O 3aJJaHHBIM TEMaM.

PaboTaTh B mape npu BHIIOTHEHUH JTAOOPATOPHON pabOThI

OcHogvl 2udpomexanuKku

(2u)

HaBnenue. 3akoH [Tackansa. PaBHoBecue
JKUJIKOCTH ¥ Ta3a. 3aKOH Apxumesa.
[InaBanue Tem.

eudicenue sorcuokocmu. 3axon bepuynnu.
Ypaenuenue bepuynnu.

JlaBaTp onpeneneHue MOHATHI: HEC)KUMAEMast )KUIKOCTb, PABHOBECUE KUJIKOCTH U
rasa, THAPOCTATHYECKOE aBIICHUE, IAMUHAPHOe medeHue, mypOyieHmHoe medeHue.
Pacnosznasams, socnpouzeooums u Habarwoams 1amuHapHoe u mypoyieHmHoe
meyenue HCUOKOCHU.

HaxonuTh B KOHKPETHOM CUTyallMy 3HAYEHHUSI TABJICHUS B IOKOSALLECHUCS KUIKOCTH
WU Ta3e.




dopmynuposath 3akoH [lackams. [Tpumensts 3akoH [lackans 1 00bscHEHUS
THJIPOCTATUYECKOTO MapaioKca, ISl OObsICHEeHHSI IPUHIIUIA JEHCTBUS
THJIPaBIMYECKOTO Mpecca U BHIYUCICHUS TapaMeTpoB Ipecca.

dopmynupoBaTh 3akoH Apxumena. [IpuMeHsTh 3akoH ApXuMeaa JUTsl pelIeHUs
3aja4. PaccunThIBaTh TNIOTHOCTH TEJIa IO €r0 MOBEICHUIO B )KUAKOCTUH. OTpeensiTh
BO3MOXKHOCTb IJIABaHUS TeJa.

Cocmasnsams ypasuenue bepnynnu 6 konkpemuuvix cumyayusix. Onpedensims,
UCNOIL3YSl COCMABNEHHOE YPABHEHUE, HeU3BECTNHBIE BEIUUUHDL.

Ilpusooums npumepul, urtrocmpupyrowjue eblnoaHenue ypasienus bepuynnu.
Ipumenamo ypasnenue bepuynnu 0ns onucanusi 08UNCEHUS HCUOKOCMU 8 PACTEHUSX
U HCUBBIX OP2AHUZMAX.

Haxooums 6 donoanumenvhou iumepamype u Mumepuneme ungopmayuio 0o
UCnonvb308aHuu ypasnenusi bepuynnu 6 mexuuxe u ovimy.

[logBeneHne NTOrOB U3YYEHUSI TEMBbI
«Mexanuka»

OnuceiBaTh MEXaHUYECKYIO KapTUHY MHpa. [lepeuncnsaTe 00beKThI, MOJEINH,
ABJICHUS, (PU3NUECKHE BEIIMUUHBI, 3aKOHBI, HAyYHbIE (PaKThl, CPEJICTBA OIMCAHUS,
paccMaTpuBaeMbI€ B KJIACCHUECKON MeXaHuke. PopMyIupoBaTh NpSIMYIO U
00paTHYIO 3a/Ja4l MEXaHUKHU. YKa3bIBaTh 'PAHULIBI IPUMEHUMOCTH MOJIEIEN U
3aKOHOB KJIaCCHYEeCKOM MeXaHUKH. Ha3pIBaTh NpuMephl HCIOIb30BAHUS MOJEIEH 1
3aKOHOB MEXaHUKH JIJIsl OMIMCAHUS IBUKEHHUS PEeaTbHbIX Tell.

Xapakmepuzo06amuv CUCMEMHYIO CE53b MeINCOY OCHOBONONALAIOUUMU HAYYHBIMU
NOHAMUAMU «NPOCMPAHCIEO) U «BPEMLY, HA3bIBAMb UX CEOUCMEA.

MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMHUKA (18 4)

OCHOBBI MOJICKYJISIPHO-
KMHETHYeCKO! TeOpumn
(MKT)

(4 4)

MonekynspHo-kunetnueckas teopust (MKT)
CTPOCHUS BELIECTBA U €€
AKCIIEPUMEHTAIbHBIE 10KA3aTENIbCTBA.
BbpoyHOBCKOE NBUKEHHE.

TemmnepaTypa u TEIUIOBOE PABHOBECHE.
[xanst Henscusa u KenpBuna. AGcomoTHAs
TeMIepaTypa Kak Mepa CpeaHen
KUHETUYECKON IHEPTUU TEMIOBOTO
JIBU>KEHUS YaCTHI] BEIECTBA.

Cuibl B3aMMOJIEHCTBHS MOJIEKYJ B Pa3HBIX
arperaTHbIX COCTOSIHUAX BELIECTBA.

Mogenb «ugeaabHBIN Ia3y.

JaBnenue raza. CBs3b MEXAy JaBICHUEM U
CpeaHel KHHETHYECKON dHEpruen
MIOCTYNATEIBHOrO TEMIOBOTO IBUKEHUS
MOJIEKYJI UJ€aJIBbHOIO Ia3a.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU MACATBHOIO ra3a.

JlaBaTb onpeneneHne MOHATUIN: TEIJIOBBIE SIBICHUS, MAKPOCKOITMYECKHUE TeEa,
TEIUIOBOE JIBUKEHUE, OPOYHOBCKOE ABMKEHUE, NUPY3Usi, OTHOCUTEIbHAS
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJISIpPHAs Macca, MOJIEKYJIa, Macca
MOJIEKYJIbI, CKOPOCTb JBUKEHHS MOJIEKYJIbI, CPEHSS KUHETUYECKas DHEPT U
MOJIEKYJIbI, CUJIBI B3aMMOJICHCTBHS MOJIEKYJI, MI€AJIbHBIN I'a3, MUKPOCKOIIMYECKUE
napaMeTpbl, MAaKPOCKOITMYECKHE ITapaMeTphbl, JaBIeHHUE ra3a, a0COMI0THAs
TeMIEeparypa, TemioBoe pasHoBecue, MKT.

ITepeuncnaTb MUKpPOCKOIIMYECKHE U MAKPOCKOIIMYECKHE MTapaMeTphl rasa.
[Tepeunciars ocHoBHBIE nos0keHUsT MKT, mpuBoanTs npuMepsl, pe3ynbTaThl
HaOJII0/IEHUI ¥ ONUCHIBATH HKCIIEPUMEHTBHI, IOKA3bIBAIOIINE UX CIPABEIIUBOCTD.
Pacrio3HaBaTh M ONUCHIBATH SIBJICHUS: TEIJIOBOE JBH)KEHUE, OPOYHOBCKOE JIBUKEHHUE,
g dy3us. Bocripon3BoauTh 1 0OBACHATH ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
cKkopocTH 1udPy3un OT TeMIEpaTyphl U arperaTHOr0 COCTOSIHUS BEIIECTBA.
Habmonate iuddy3uio B )KUIKOCTIX U ra3ax.

Hcnonp30BaTh NOJMydYEHHBIE HA YPOKaX XUMHUH YMEHUS ONPEAEIATH 3HAUCHHUS
OTHOCHUTEIJIBHON MOJIEKYJIIPHOM MacChl, MOJISIPHOM MacChl, KOJIMYECTBA BEILIECTBA,
MacChl MOJIEKYJIbI, POpMyIUpOBaTh (GU3NUECKUIA CMBICI MIOCTOSTHHON ABOTaIpoO.
Onucvieams Memoobl onpeoenenus pasmepos MOJIEKYI, CKOPOCMU MOAEKYL.




JlaGopaTopHbie pabOTHI:

1. 3mepenue TemrepaTypbl JKUAKOCTHBIMHU
U IIUPPOBEIMI TEPMOMETPAMH.

2. Oyenka cun 83aumo0eticmaust MOaeKy.l
(Memooom ompulea Kanenv).

Hccneoosanue:
Hccnedosanue 0udicenuss OpoyHO8CKOU
yacmuywl (no mpexam Ileppena).

OueHuBaTh pa3Mep MOJIEKYJIbI.

OOBsICHITH OCHOBHBIE CBOWCTBA arperaTHbIX cocTosiHui BemectBa Ha ocHoBe MKT.
Co3zoasamob KomnviomepHvie MOOeaU MENI08020 O8UNCEHUSL, OPOVHOBCKOZO
osudicenusl, seieHus OuP@y3uu 8 meépovlx, HCUOKUX U 2A3000PAZHBIX MeLaX, ONnbima
Ileppena.

OnuceIBaTh MOJIETH «UICANIBHBIN a3y, onpedensams epanHuybl eé NPUMEeHUMOCHIU.
CocraBnsath ocHoBHOE ypaBHeHHe MKT naeanbHOro raza B KOHKPETHON CUTYallUH.
Ornpenenstb, UCTIOIB3YSl COCTaBICHHOE YpaBHEHUE, HEU3BECTHBIC BEIMUUHBI.
CocraBiaTh ypaBHEHHUE, CBA3BIBAIOIIEE JaBICHUE UACAIIBHOIO ra3a co CpeIHen
KMHETUYECKOW SHEPrueit MOJIeKyl, B KOHKPETHOH cutyanuu. OnpenemsTs,
UCIOJIB3YS COCTaBJICHHOE YpaBHEHUE, HEU3BECTHHIC BEIMYMHBI.

OnuceIBaTh CIIOCOOBI U3MEpeHHs TeMIieparypbl. CpaBHUBATH MKaIbl KenbBUHA U
[enbcus.

CocTaBisTh ypaBHEHUE, CBA3bIBaIOIIEE A0COMOTHYIO TEMIIEpaTypy UACAIbHOrO ra3a
CO cpeliHel KMHETUYEeCKOW YHEprueil MOIeKys, B KOHKPETHOM CUTYalIUU.
Ornpenensth, UCTIONIB3YSl COCTaBICHHOE YpaBHEHUE, HEU3BECTHBIC BEIMYNHBI.
CocraBiaTh ypaBHEHHUE, CBA3BIBAIOIIEE JaBICHUE UACATBHOIO ra3a ¢ aOCOMIOTHOM
TEMIEPaTypoii, B KOHKpETHOU cuTyauuu. OnpenensiTh, UCIONb3Yys COCTaBIEHHOE
ypaBHEHUE, HEM3BECTHBIC BETMUNHBL.

W3mepsaTh TeMrepaTypy KUAKOCTH, T'a3a KUIKOCTHBIMU B IU(DPOBBIMU
TepMoMeTpamu. PaGoTaTe B mape, rpyIine npu BHIOTHEHUH MPAKTUYECKUX 3a/IaHUH.
HaxoauTh B TOMOTHUTENBHOM TUTEpaType u HTepHEeTe CBEACHUS 110 HCTOPHH
Pa3BUTHSI AaTOMUCTHYECKON TEOPUU CTPOCHHUS BEIIECTBA.

YpaBHeHUs COCTOSIHUSA
raza (3 u)

YpaBHEHHE COCTOSTHUS UEATBHOTO Ta3a.
VYpaBuenue Menneneesa-KnamneiipoHa.
N3onponeccel. ['a30BbIe 3aKOHBI.

JlaGopaTtopHast pabora:
OKCIepuMeHTalbHas IpoBepKa 3akoHa ['ei-
Jlroccaka (M3MepeHre TEPMOINHAMUUECKUX
apaMeTpoB rasa).

HUccneoosanue:
HUccnedosanue uzonpoyeccos.

CocTaBnaTh ypaBHEHUE COCTOSIHUS UACAIIBHOTO ra3a U ypaBHeHUue MeHeneena-
KitanelipoHa B KOHKpETHON CUTyallMH. BeIUUCIATE, HCIIOJIB3Ys COCTABIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEIMYUHBI.

Pacnio3naBaTh 1 onMChIBaTh U30IPOLIECCH] B UACATBHOM Tase.

IIpocnosuposams ocobeHnoCmu nPomeKkaHus U30NpPoYeccos 8 UOedlbHOM 2a3e Ha
OCHOB¢ YPABHEeHUll COCMOsHUsL UdedlbHo20 2a3za u Mendeneesa-Knanetipona.
ObocHosbisams U OMCmMausams c80U NPEONONONHCEHUS.

®opMyIHpOBaTH Fa30BbIE 3aKOHBI U OMPEIEIATh TPAHULIBI UX IPUMEHUMOCTH.
CocTaBisTh ypaBHEHHUS JUIS UX OMUCAHUS. BBIUUCIATH, UCTIONIB3Ys COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.

[IpencraBisTh B BUAE TpadUKOB U30XOPHBIN, H300apHBIN U H30TEPMHUYECKHIA
nporieccel. OnpenensaTs mo rpadukaM XapakTep Mporecca 1 MakporapaMeTphbl
UJEalbHOTO rasa.

Hccneoosamsv sxcnepumenmansHo 3a8UCUMOCTU MENHCOY MAKPONApAMempamu npu
uzonpoyeccax 6 2ase.

W3mepsTh AaBiieHUE BO3AyXa MAHOMETPAaMU U U(PPOBBIMH JAaTUNKAMH JTaBJICHUS
ra3a, TeMIeparypy ra3a — JKUJIKOCTHBIMU TEPMOMETPAMHU U HUPPOBLIMH




TeMIIepaTypHbIMU JaTYMKaMU, 00bEM Ia3a — C IOMOIIBIO CUIIb(OHA.

PaGorate B nape, rpyIe npy BHIIOJHEHUH PAKTUYECKUX 3aJaHUM.

Haxonuts B muteparype u MHTepHeTe nHbopMaLuio 1o 3aJaHHOH Teme.
["'0TOBUTH Npe3eHTALUHU U COOOLICHUS 10 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
IIPEJICTaBJICHbI B YYEOHUKE).

[TpuMeHsITh MOZIENIb UACATIBLHOTO Ia3a JJIsl ONMCAHUs IOBEICHUS PEAJIbHBIX Ta30B.

B3auMHbBIe npeBpaicHust
AKHAKOCTH U Ta3a

(1)

B3anmMuble npeBpalieHus ;KUIKOCTH U rasa.
HacpiieHHbIe ¥ HEHACHIIIICHHBIC TTAPHI.
Jlasnenue nacviennozo napa. Kunenue.
Brasxcnocmo 6030yxa.

HUccneoosanue:
HUccneoosanue ocmuiéanus 600bl

JlaBaTh ompeneicHue MOHATHI: HCTIapeHHEe, KOHICHC AN, KUIICHUE, THHAMUYECKOe
paBHOBECHE, HACBIIIICHHBIN TIap, HCHACHIIIICHHBIH [1ap, KpUmuyeckas memnepamypad,
memnepamypa KuneHus, abcoaommas LaiCHOCHb 86030YXd, NAPYUAIbHOe OdslieHue,
OMHOCUMENbHASL BILANCHOCHb 8030YXd, MOYKA POCHL.

Pacrio3naBaTh, BOCIIPOU3BOIUTE, HAOIFOIATh SBIICHUS: HCIIAPEHIUE, KOHICHCAIINS,
KUIIEHUE.

Onucwieamu ceoticmsa nacviuyeHHo2o napa. Coz0asams KOMIbIOMEPHbLE MOOENU
OUHAMUYECKO20 PABHOBECUSI.

Hzmepsimo 61axcHOCmb 8030yXA € NOMOWBIO 2U2POMEMpPa U NCUXpoMempa.
Onucwvieams ycmpoticmeo 2uepomempa u ncuxpomempa. Onpeoensimo
OMHOCUMENbHYIO GILANXCHOCMb NO NCUXpomempuyeckou maoauye. Onpedenamo
AOCOIOMHYIO 8NAINCHOCMb 8030VXA, NAPYUATbHOE 0d8IeHUe, OMHOCUMETLHYIO
BILAINCHOCMb 8030VXA, MOYUKY POCHl 8 KOHKPEMHBIX CUMYAYUSIX.

Haxooums 6 numepamype u Unmepneme ungopmayuro, 20mosums npeseHmayuu u
CO00WEeHUsL 0 GTUSAHUU BILANCHOCMU 8030VXA HA NPOYECCHL HCUHEOesAMeNTbHOCMU
yenoeexd.

Kuakocru (14)

Mojenb cTpOEHHUS )KUIKOCTH.
[ToBepXHOCTHOE HATSKEHUE.
Cmauusanue u necmauusanue.
Kanunnapuo.

[TepeuncasiTh CBOWCTBA KUIKOCTH M OOBSICHSITH UX C IIOMOIIBIO MOJIEIH CTPOCHHUS
JKHJIKOCTH, co3aHHoM Ha ocHoBe MKT.

JlaBath ompe/ieieHue MOHITHI: CHJIa TIOBEPXHOCTHOTO HATSKEHUs, KO DUITUCHT
MOBEPXHOCTHOTO HATSKEHUS, NOBEPXHOCIHASL IHEP2USL.

Pacrno3HaBaTh ¥ BOCIIPOU3BOANTE IPUMEPHI TIPOSBICHUS JTCHCTBHSI CHITBI
MOBEPXHOCTHOTO HATSKCHHUSL.

Onpedenamy cuny no8epxHoCmMHO20 HAMANCEHUS, KOIPDuyuenm nosepxHocmHozo
HamANCeHUsl, NOBEPXHOCHHYIO IHEPUIO HCUOKOCTU 8 KOHKPETMHbIX CUMYAYUSIX.
Pasznuuams cmauusarowue u ne cmavusaroujue nOBEPXHOCHb HCUOKOCMU.
O0vACHAMb NPUHUHY OBUNCEHUS HCUOKOCMU NO KANULIAPHLIM MPYOKaAM.
Paccuumvisamo avicomy noousimus (OnyCcKkauus) HeuoKoCmu no Kanuiiapy.
Haxooums 6 numepamype u Unmepneme ungopmayuro, 20mosumse npeseHmayu u
co0OwenUs 0 NPosGIeHUU OeliCEUsL CUTIbL NOBEPXHOCMHO20 HAMANCEHUSL 8 HCUBOU U
HeJHCUBOU Npupooe, Ha NPoU3800Ccmae.

Teépasbie Teaa (14)

Kpucrannuaeckue u amop¢HbIe Tena.
Mooenv cmpoernus meépovix mei.
MexaHn4eckne CBOMCTBA TBEPABIX TEIL.
Kunkue KpucTauibl.

Hasams onpedenenue noHamuil: Kpucmaiiuyeckoe meio, aAmMopghHoe meino, aHu3o-
Mponus.

Ha3zbiBaTh cXx0/CTBa U pa3nuyus TBEPIBIX TeJl, aMOPPHBIX TEN, )KUJKUX KPUCTAIIIOB.
[TepeuncusiTe CBOMCTBA TBEPABIX TEIl U OOBACHAMb UX C NOMOULIO MOOENU CIPOCHUS.




Hemoncmpuposams ocobenHocmu cmpoeHusi KpUCmaiiudeckux u amoppHvix
MeEPObIX mei, UCNONIb3YSL 00bEMHBIE MoOenu Kpucmanos. Ilpusooumos npumepol
npoyeccos, ROOMEEPHCOAOUUX CXOOCMBO U PA3TUYUS CEOUCME KPUCALIUYECKUX U
amop@HbIX MEEPOLIX mell.

Haxooums ¢ Hnmepueme u 00noiHumMenbHou iumepamype ce0eHus 0 C80UCMEax u
NPUMEHEeHUU KPUCTATIUYECKUX U AMOPDHBIX MAMEPUATIOB.

T'omosums npezenmayuu u cOOOWEHUsL NO U3YUEHHBIM MEeMAM (803MOIICHbLE MeMbl
npedcmasiieHvl 8 yueOHuKe).

OcHOBBI TEPMOAUNHAMHUKHU
(8w

Bnytpennss sueprus. TepMogunamuyeckas
cUCTEMa U €€ paBHOBECHOE COCTOSTHUE.
Pabora u Temnonepeaaya Kak Crocoobl
M3MEHEHHUS BHYTPEHHEHN 3HEPTUU.
KonngectBo temnorsl. TennoéMkocts. Pazo-
8ble nepexoobwl.

YpaBHeHue TeroBoro Oananca. IlepBsiii
3aKOH TEPMOJUHAMUKHU.

AnmabaTHEIH mporecc.

HeoOpaTuMoCTh TEIIOBBIX MPOIIECCOB.
Bmopoti 3axkon mepmoounamuxu u e2o cma-
mucmuyeckoe moaKo8aHue.
[TpeoOpa3oBaHus SHEPTUH B TETIJIOBBIX
mammHax. [Juxkn Kapuo. KI1/] TemnoBsix ma-
IIVH.

IIpobnembl snepeemuku u oxpaua
OKpydHcaroujeti cpeowl.

JlaBaTh ompe/esieHHe MOHITHIT: TEPMOJJMHAMHYECKAsi CHCTEMa, U30JIMPOBaHHASI
TEPMOJIMHAMHYECKAs] CUCTEMa, PABHOBECHOE COCTOSIHHUE, TEPMOIMHAMUYCCKUI
npoliecc, BHYTPEHHSIS SHEPTHsl, BHYTPCHHSIS DHEPTUS UICATBHOTO rasa,
TEIIOEMKOCTbD, KOJMUYECTBO TEIJIOTHI, yIe/IbHAs TEIJIOTA TUIABJICHHS, YACTbHAS
TEIUIOTa NapooOpa30oBaHus, yAeIbHAasl TEIIOTa CTOPaHHs TOIUTNBA, padoTa B
TEPMOJMHAMUKE, aouabamuwlii npoyecc, 00paTUMbIN MPOIIECC, HEOOPATUMBIN
npoliecc, HarpeBaTellb, XOJOIWIBHUK, paboyee Telo, TeIIoBoi qeurarens, KI1J]
TEIJIOBOTO JBHUIATEIS.

Pacrio3HaBaTh TepMOJMHAMHYECKYIO CUCTEMY, XapaKTEPU30BaTh €€ COCTOSIHUE U
IPOIIECChl U3MEHEHHSI COCTOSIHUSI.

IIpusooums npumepvl MepmMoOUHAMUYECKUX CUCEM U3 KYPCa Ouoo2uu,
Xapakxmepuzo8amay Ux, ONUCbI8AMb USMEHEHUS COCMOSHULL.

OnuceIBaTh CIOCOOBI H3MEHEHHSI COCTOSIHUS TEPMOTMHAMUYECKON CHUCTEMBI ITyTEM
COBEPILIECHHS] MEXaHUYECKON paOOTHI U MPH TEILIONEepeave.

CocTaBisTh ypaBHEHHE TEIUIOBOTO OaaHca B KOHKPETHOM CUTyaluu. BeuucisTs,
UCIIOJIB3Ysl COCTABJICHHOE YPAaBHCHUE, HEM3BECTHBIC BETMYHHBI.

Pacnosznasamu dhazosvie nepexoodvl nepoco poda u cocmasnsams ypagHeHus 0
hazo6bix nepexodos. Boiuucisams, ucnonv3ys cocmagieHHvle ypasHeHusl,
Heu38eCmHble GeTUUUHDL.

OnpeaensaTh 3HaAYCHKUS BHYTPEHHEH SHEPTUH UICATHHOTO Ta3a, H3MEHEHHUE
BHYTPEHHEH SHEPTUHU HJICATBHOTO Ta3a, paboThl HICATLHOTO ra3a, paboThl Hal
UIcabHBIM ra30M, KOJUYECTBA TEIUIOTHI B KOHKPETHBIX CUTyanusax. OnpeaensiTh
3Ha4YeHHUE pabOThI HICATLHOTO Ta3a Mo rpa)uKy 3aBUCUMOCTH JIaBJICHHS OT 00bEMa
pH U300apHOM MpoIiecce.

Onucvieams 2eomempuieckull CMblCl pabomovl U paccHumvléams eé 3unaienue no
epaguxy 3asucumocmu 0asieHusi UOearbHO20 2a3a om 06véma.

dopmMynupoBaTh MEPBHI 3aKOH TEPMOTUHAMHKH.

CocCTaBsTh ypaBHEHHE, OMUCHIBAIOIIECE MIEPBhI 3aKOH TEPMOIUHAMUKH, B
KOHKPETHBIX CUTYAIUSIX JJIS H30IMPOIECCOB B M/ICALHOM Ta3e. BeIUUCIATS,
UCTIOJIBb3Ys COCTABJIICHHOE YPaBHEHUE, HEU3BECTHBIC BETHUNHBI.

PaznmuaTh oOpatuMbie U HeoOpaTuMbie Tiporiecchl. [loaTBep R IaTh MpUMepaMu
HEOOPAaTUMOCTh TEIUIOBBIX MPOIECCOB.




Dopmynruposams 6mMopoul 3aKOH MePMOOUHAMUKU, HA3bIBAMb 2PAHUYbL €20
NPUMEHUMOCIU, 0OBACHAMb €20 CIMAMUCUYEeCKULL XapaKkmep.

[IpuBOAMTE TPUMEPHI TEIJIOBBIX ABUTATENCH, BBIACIATh B IPUMEPAX OCHOBHBIE
YacTH JBUTIaTeJIeH, ONMCBIBATH IPUHLIMII 1eUCTBUs. Beranciats 3Hauenus KI1/]
TEIJIOBOTO JIBUTATEII B KOHKPETHBIX cUTyausx. Onpeodensame 3navenus KI1/{
menyio8oeo dgueameis, pabomaroujeco no yukiy Kapno, 6 KoHKpemuvix cumyayusix.
T'omosumw npezenmayuu u cOobUeHUS NO UZYUEHHBIM MEMAM (803MONCHbBLE MEMbL
npeocmasiienvl 8 yueOHuKe).

Co3z0asamb KomnvlomepHble MOOEIU MeN08bIX MAULUH.

Haxonuts B muteparype u MaTepHETE HHDOpMAIHIO 0 IPOOIeMaxX SHEPTeTUKU U
OXPAHE OKPYKAOLIEH CPEIbI.

Y4acTBOBaTh B AMUCKYCCUU O MPOOJIEMax SHEPTETUKH U OXPaHE OKPYXKAIOIICH Cpeibl,
BECTH JHUAJIOT, OTKPBITO BbIPAXKaTh U OTCTAWBATh CBOKO TOUKY 3PEHHUS, BBICIYLINBATh
MHEHHE OIMOHEHTA.

OCHOBBI JIEKTPOAUHAMMUMKMU (22 v)

DuekrpocraTuka (9 )

DNIeKTpUUYECKUil 3apsij. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia. IIEKTPUUECKOE
B3aumoieiicteue. 3akon Kynona.
bnuskooeticmeue u oanvrooeiicmsue.
Hanpsk€HHOCTD U MOTEHIMAN
ANEKTPOCTATUYECKOTO OIS, CBA3b MEXY
HUMH.

Jluauu HanpsSHKEHHOCTH U
SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
[IpuHUMIT CyNepIIO3UIIUH SIIEKTPUUECKUX
nosieit. Paznocts moreHuuanos. [/posoonuxu
U OUDNIEKMPUKU 8 DTIeKMPUYECcKOM noJie.
Onexkrpuueckas EMkocTb. Konnencarop.
OHepeus IneKmpuiecko20 noJii.

JlaBaTh onpenencHue MOHATHI: 2JEKTPUUECKUN 3apsijl, 2JIEMEHTapHbIN
AIIEKTPUUYECKUI 3apsijl, TOUSUHBIH 2JEKTPUUECKUHN 3apsi]l, CBOOOIHBIN IEKTPUUECKUI
3apAn, JIEKTPUUECKOE I0JIE, HANIPSIKEHHOCTD MIEKTPUYECKOTO 1101, JIMHAH
HaIpPsKEHHOCTH JIEKTPUYECKOTO MOJISI, OJHOPOIHOE IIEKTPUUECKOE TOJIE,
MOTEHIU AN DJIEKTPUYECKOTO OJIsl, pa3HOCTD ITOTEHIUAIOB, DHEPI U DJIEKTPUYECKOIO
TI0JIs1, DKBUIIOTECHIMAIbHAS TIOBEPXHOCTD, JIEKTPOCTATUYECKAsA UHTYKLIUS,
MOJISIpA3ALUS JUIEKTPUKOB, TUAJIEKTPUYECKAst IPOHUIIAEMOCTh BELIECTBA,
BIEKTPOEMKOCTh, KOHIEHCATOP.

PacrniozHaBaTh, BOCIIPOU3BOAMTH U HAOJIIOIaTh Pa3InYHbIE CIOCOOBI AIEKTPU3ALUU
Tes1. OOBSCHATD SBJICHUE 3JIEKTPU3AIMN HA OCHOBE 3HAHUM O CTPOCHHUHU BEIECTBa.
OnuceiBaTh ¥ BOCIPOU3BOANTH B3aUMOJICHCTBUE 3apSyKEHHBIX Tell.

OnuceIBaTh NPUHIMI JEHCTBUS 37eKTpoMeTpa. PopMyIupoBaTh 3aKOH COXPaHEHU S
AIIEKTPUYECKOTO 3apsi/ia, YCIOBUS €ro NPUMEHUMOCTH. COCTaBIISITh ypaBHEHHUE,
BBIPAKAIOIIIECE 3aKOH COXPAHEHUs DJIEKTPUYECKOTO 3aps/ia, B KOHKPETHBIX CUTyalUsX.
BerancnsTe, MCHOB3ys COCTABIEHHOE YPAaBHEHHUE, HEN3BECTHBIE BEIIMYHHBI.
®opmynmpoBath 3aK0H KynoHa, yciioBus ero npuMeHuMOoCcTH. COCTaBIATh
ypaBHEHHE, BbIpaxkarolee 3akoH KyioHa, B KOHKPETHBIX CUTyalusaX. Beraucisre,
UCIIONIb3Ys COCTABJIICHHOE YPABHEHUE, HEU3BECTHBIC BEIMYUHBI. BeIUnCIATE
3HAYE€HHE HANPSKEHHOCTH OJII TOYEYHOI'O AIEKTPUUECKOTO 3apsiia, ONPENENITh
HaIlpaBJI€HUE BEKTOpa HAPSHKEHHOCTH B KOHKPETHOM cuTyaun. @opMynrpoBaTh
IIPUHLIMII CYNIEPIO3ULNU IIEKTPUUECKUX Mosied. OnpenensaTs HallpaBIeHuEe U
3HAYEHUE PE3YIbTUPYIOLLECH HANPSKEHHOCTHU JIEKTPUUECKOTO MOJIS CUCTEMBI
TOYEYHBIX 3apPsI0B.

Ilepeuucnamo ceolicmea TUHUL HANPAICEHHOCU INIEKMPULECKO20 NOJIA.
N300pakaTh 3IEKTPUUECKOE OJIE C MOMOILBIO JIMHUN HAMPSHKEHHOCTH.




PacrniozHaBaTh 1 n300paXkaTh JTMHUN HANPSHDKEHHOCTH TOJISE TOYEYHOTO 3aps/a,
CHCTEMBI TOUEUHBIX 3apsA0B, 3apKEHHOM IIIOCKOCTH, IBYX (HECKONbKUX
napajielIbHbIX JIOCKOCTEH, wapa, cghepul, yurunopa; OJHOPOAHOTO U
HEOJIHOPOJHOIO 3JIEKTPUYECKUX I10JIEH.

OnpenensTs 10 JIMHUSAM HAIPsPKEHHOCTH AJIEKTPUYECKOIO 0JI 3HAKU U XapaKTep
pacnpezeseHus 3apsaaoB.

Onucvieams nogeoenue npoOOHUKO8 U OUITIEKMPUKOE 8 INeKMPOCMAMULECKOM noe
HA OCHOBE 3HAHULL O CINPOEHUU 6eujecmaa.

Pacnosnasamo u 60cnpouzeo0ums Aeienus 21eKmpoCmamuieckoll UHOYKYuu u
ROAAPUAYUY OUINIEKMPUKOS.

Teopemuuecku npedckazvléams HA OCHOBAHUU SHAHUL O CMPOEHUU 8eujecmea
nogeoenue npo8oOHUKO8 U OUINIEKMPUKOE 6 dneKkmpuieckom none. Obocrnosvieams u
omcmauéams C6010 MOUKY 3PEHUSL.

Cocmasnams pasencmea, céA3b18arOUUe HANPAICEHHOCHb 2EKMPUUECKO20 N0 6
OUdNIEKMPUKe C HANPAANCEHHOCBIO BHEUHE20 2NeKMPUYecKo2o nos. Buiuuciame,
UCNONb3YA COCMABNIEHHOE YPABHEHUE, HeU3EECHbLE 6ETUYUHDL.

Onucvieamv npunyun 0eucmeus 21eKmpocmamuieckKoll 3auumoi.

OnpenensaTs NOTEHIMAI 3JIEKTPOCTaTUYECKOTO MOJIS B JAHHOW TOUYKE IOJIS OJTHOTO U
HeCKOIbKUX TOYEYHBIX JJIEKTPUUECKUX 3apsAI0B, NOMEHYUANbHYIO IHEPLUID
INEKMPUUECKO20 3aPA0a U CUCHEMbL INEKMPUYECKUX 3aPs008, PA3HOCTh
MOTEHIUAJIOB, pabomy d1eKmpoCMamuyecko2o noJis, HalpsKeHne B KOHKPETHBIX
CUTYyalusX.

CocTaBisITh ypaBHEHHUS, CBA3BIBAIOLINE HAMPSKEHHOCTD JIEKTPUUYECKOIO MOJIS C
Pa3HOCTHIO MOTEHIMAJIOB. BBIYKCIIATH, HCIIOIB3YSl COCTAaBICHHOE YPaBHEHHUE,
HEHU3BECTHbIE BeIMUUHBI. M300pakaTh 3KBUIMOTEHLMAIbHbBIE TOBEPXHOCTH
JJIIEKTPUYECKOTO0 110JIs. Pacro3HaBaTh U BOCIIPOU3BOAUTH SKBUIIOTEHIIUATIbHBIC
ITOBEPXHOCTH IOJISI TOYEYHOT'O 3aps1/ia, CUCTEMbI TOYEYHBIX 3apsI0B, 3apPSHKEHHOU
IUIOCKOCTH, JIBYX (HECKONIbKUX) NAapalIeNbHbIX IUNIOCKOCTEH, wapa, cepei,
YUIUHOpa, OXHOPOAHOTO U HEOAHOPOJHOTO MIEKTPUUECKUX moseil. OObsICHATH
YCTPOMCTBO, IPUHIUI ACUCTBUSA, IIPAKTUYECKOE 3HAYCHUE KOHJEHCATOPOB.
BbrancnsaTe 3Ha4eHHS DIEKTPOEMKOCTH IIJIOCKOI0 KOHAECHCATOPA, 3apsia
KOHJIEHCATOpa, HAIIPSKEHMsI Ha O0KJIaKaxX KOHIEHCAToOpa, IapaMeTpOB IIIOCKOT0
KOH/JIEHCATOPa, YHEPTUH DJIEKTPUYECKOTO ITOJIS 3apsKEHHOI0 KOHACH CATopa B
KOHKPETHBIX CUTYallHsIX.

Paccuumvisame obwyro émxocmo cucmemvl KOHOEHCAMopos.

Haxoauts B IHTepHETE U JONMOJHUTENBHOM TUTEpaType HHPOPMAIUIO 00 OTKPHITHH
JJIEKTPOHA, UCTOPUM U3YUEHUS DJIEKTPUYECKUX SABICHUN. | OTOBUTH IIPE3EHTALNU U
COOOIICHHS IO U3YUYEHHBIM TeMaM (BO3MOYKHBIE TEMBI ITPEICTABIICHBI B YUEOHHKE).

3aKO0HBI NIOCTOSTHHOTO
Toka (7 9)

ITocTosiHHBIN 51eKTpruYeckuil ToK. Cuia
toka. Conporusnienue. [locienoBarensHoe u

JlaBaTh onpeneneHue MOHATHI: AIEKTPUUECKUNA TOK, CHJIa TOKA, BOJIbT-aMIepHast
XapaKTePUCTHKA, JIEKTPUUECKOE COTPOTUBIICHHE, CTOPOHHHUE CUJIBL,




napajuieJIbHOE COSIUHEHUS POBOAHUKOB.
PaboTa u MomHOCTh TOKa. 3akoH J[koyis-
Jlenna.

Onekrpoasuxyimas cuia (31C).

3akoH OMa 17151 IOJTHOM 3JIEKTPUUYECKOU
LIETIH.

JlaboparopHbie pabOTHI:

1. I[TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS TIPOBOIHUKOB.

2. U3mepenue 3/IC nucrouyHuka Toka.

Hccneoosanusi:

1. Hccreoosanue 3asucumocmu Hanpsiicenus
HA NOTOCAX UCMOYHUKA MOKA OM CUbL MOKA
6 yenu.

2. Hccnedosanue 3a8ucumocmu CUibl mokd
yepes 1AMNOUKY OM HANPANCEHUS. HA Hell.

3. Uccnedosanue Hacpesanus 600bl
Hazpesamenem HebONbULOU MOWHOCIU.

AEKTPOJIBIIKYIIAs cuiia. [lepeunciiars yCaoBus CyIIeCTBOBAHUS IJIEKTPUUECKOTO
ToKa. Pacmo3HaBarh v BOCIPOU3BOAUTD SBJICHUE SJIEKTPUUECKOT0 TOKA, NEHCTBUS
AIIEKTPUYECKOTO TOKA B IPOBOAHUKE. OOBSICHITH MEXaHU3M SIBJICHHI Ha OCHOBAaHUU
3HaHUI O CTPOCHHUH BEIIECTBA.

Coszoasamv KomnvlomepHvle MOOENU INEKMPULECKO20 MOKA.

[Tonb30BaTbCs aMIIEPMETPOM, BOJIBTMETPOM, OMMEmMpOM. YIUThIBATH OCOOCHHOCTH
M3MEPEHUS] KOHKPETHBIM MPUOOPOM U MpaBUiIa MOAKIIOYESHUS B AIEKTPUUECKYIO
LEIb.

UccnenoBath 3KkCriepuMeHTaIbHO 3aBUCUMOCTD CHJIbI TOKA B IIPOBOAHUKE OT
HAIPSDKEHUS ¥ OT COMPOTUBIIEHUS MPoBoAHUKA. CTPOUTH TpaduK BOIBT-aMIIEPHON
XapaKTePUCTHKHU.

dopmynupoBath 3aKk0oH OMa JJ1s yJacTKa 1eTd, YCIOBUS €r0 MPUMEHHUMOCTH.
CocraBnaTh ypaBHEHHUE, OMKUCHIBaroIee 3akoH OMa JJIsl y4acTKa LENH, B KOHKPETHBIX
CUTyalusaX. BeIuucnaTh, NCHOIB3Yys COCTABICHHOE YPaBHEHHE, HEU3BECTHBIC
3HAYEHUS BEIUYUH.

PaccunthiBaTh 00IIIEE COMPOTHBIICHNE YIacTKa IETH MIPH ITOCICI0BATEILHOM U
napajuieJIbHOM COCTMHEHUSX TTPOBOIHUKOB, NPU CMEUAHHOM COeOUHEeHUU
npPOBOOHUKO08. BBITIOTHATH pacueThl CUJI TOKOB U HANPSHKEHUH B pa3NUYHbBIX (B TOM
YHCIie B CIIOKHBIX) DJIEKTPUIECKUX HETsX.

dopMynHMpoBaTh U UCIIOIH30BaTh 3aK0H J[koymsi-Jlenna. Onpenensts padoTy u
MOIIIHOCTb 3JIEKTPUUYECKOT0 TOKA, KOJIMYECTBO TEIUIOTHI, BBIIEISIONIEHCS B
MIPOBOJIHUKE C TOKOM, ITPH 33JJaHHBIX NTapaMeTpax.

dopmynupoBath 3aKk0H OMa 11 OJTHOM 1eTH, YCIOBHS €r0 TPUMEHUMOCTH.
CocraBnath ypaBHEHHUE, BEIpakaroliee 3akoH OMa Jyisi IOJTHOM e, B KOHKPETHBIX
cUTyalusx. PaccuuTbiBaTh, UCMONb3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIE
BEJIMYUHBI.

N3mepsTh 3HaUeHNE IEKTPOBIKYILEH CUJTBI, HAMIPSKEHUE U CUITY TOKA Ha y9acTKe
IIETH C TIOMOIIBIO BOJIBTMETPA, aMIIepPMETpa U U(PPOBBIX TaTYNKOB HAMIPSHKEHUS U
cuitbl Toka. CoOlro1aTh MpaBuiia TEXHUKK O€30MacHOCTH MPHU padoTe C UCTOYHUKAMHU
TOKA.

PaGoTaTs B mape, rpyrie mMpu BHITIOJHEHUN MTPAKTUUECKUX 3a/IaHHM.

Haxonuts B nutepatype u aTepHeTe MHGOPMAIIHIO O CBSI3H YJIEKTPOMArHUTHOTO
B3aMMOJICHCTBHS C XUMHUYECKUMH PEAKIIUSIMU U OMOJIOTMYECKUMU TIporieccamu, 00
MCIOJIb30BAHUHU AIEKTPUUECKUX SIBJICHUHN KUBBIMU OpraHU3MaMH U T. 1.

['oTOBUTH Mpe3eHTAMH U COOOIIEHHUS 110 U3YYCHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPEICTABIICHBI B YICOHUKE).

Bvinonansams dononnumenshuvle ucciedosamenbekue pabomol no U3yYeHHbIM memam
(603M02ICHbIE MEeMbl npedCmasieHbl 8 yueOHuKe).

JJIeKTPUYECKHUIl TOK B
pa3an4vHbIX cpeaax (6 1)

DNEeKTpOHHAs TPOBOAUMOCTh METAJJIOB.
3aBUCHUMOCTh COITPOTUBIICHHSI POBOIHUKA

JlaBaTh omnpeneneHue MOHATHI: HOCUTENN JIEKTPUUIECKOTO 3apsa, IPOBOJUMOCTb,
€8epxXnpo8ooUMOCmb, COOCTBEHHASI POBOJUMOCTb, TPUMECHAs! TPOBOANMOCTD,




OT TEMIIEPATYPHI.
Csepxnpogooumocm b.
DNEKTPUUECKUN TOK B MOJTYIPOBOAHUKAX.

CoOcTBeHHAs U MPUMECHAs! TIPOBOJMMOCTH.

p-n-niepexon. I1onynpogoonuxosuiii 0uoo,
mpanzucmop. Ilonynposoonurosvie
npubopbi.

DJIEKTPUUECKUN TOK B DJICKTPOJIUTAX.
dnexmponus.

DJIEKTPUYECKUN TOK B BAKYyME U T'a3ax.
Ilnaszma.

AJIEKTPOHHASI POBOIUMOCTD, ABIPOYHAS IPOBOUMOCTD, P-N-TIEPEXO, BaAKYyM,
TEPMOIJICKTPOHHASI YMHCCHSI, SIIEKTPOJIN3, TA30BbBIH pa3psill, peKOMOWHAIIHS,
MOHU3AIUS, CAMOCTOSTENBHBIN pa3psill, HECAMOCTOSTEILHBIA Pa3psi, nIa3Md.
Pacrio3naBaTh ¥ ONUCHIBATH SIBIICHUS TIPOXOKACHUS AICKTPUUECKOTO TOKA Yepes
MIPOBOHHKHY, MOJYIPOBOJIHHUKH, BAKYYM, SJICKTPOIHTHI, Ta3bl.

KadecTBeHHO XapaKTepu30BaTh IEKTPUUYCCKHUI TOK B CpeJie: Ha3bIBaTh HOCUTEIN
3apsII0B, MEXaHU3M UX 00pa30BaHUs, XapaKTep JABMKEHHUS 3apSAI0B B JICKTPUICCKOM
TOJIC ¥ B €70 OTCYTCTBHUE, 3aBUCUMOCTD CHIIBI TOKA OT HAIPSKCHHSI, 3aBUCHMOCTh
CHWJIBI TOKA OT BHEIIHUX YCIIOBUH.

Teopemuuecku npedckazvl8ams Ha OCHOBAHUU 3HAHULL O CMPOEHUU 8eUiecmBa
xapaxkmep Hocumerell 3apsi008 6 PA3IUUHbIX CPEOAx, 3A8UCUMOCTIb CONPOMUBTIEHUS
NPOBOOHUKO8, NOJYNPOBOOHUKOB U INEKMPOIUMOo8 om memnepamypwl. IIpusooums
npumepvl PuzUYecKux IKCNePUMEHmMos, AGIAIUWUXCA KPUMEPUAMU UCTNUHHOCU
meopemuyeckux npeockasanuii. O6OCHOBbIBAMb U OMCMAUBAMb CEOU
NPeonoIONCEHUS.

[TepeyucisaTh OCHOBHBIE TOJIOXKEHUS TCOPHH ICKTPOHHON TPOBOUMOCTH METAJLIOB.
BbraucnsaTs 3HaYCHHS CPeTHEH CKOPOCTH YIOPSAOYSCHHOTO JBUKCHHS SJICKTPOHOB B
METaJUIe IO/ ICHCTBUEM JICKTPUIECKOTO TOJISI B KOHKPETHOW CHTYAallUH.
OnpenensiTh CONPOTUBICHUE METAITNYECKOTO TPOBOAHHKA MPU JAHHOMN
TeMIeparype.

DKCnepumMeHmanbHo Uccie008ams 3a8UCUMOCTb CONPOMUBTEHUS MEMATLIUYEeCKUX
NPOBOOHUKOG O MEeMNepamypbi.

IIpusooums npumepwvl c6epxnpo8OOHUKO8, NPUMEHEHUSL CBEPXNPOBOOUMOCTIU.
Ymounamo epanuyvl npumenumocmu 3axona Oma 6 c843u ¢ Cyuwecmeosanuem
SABNIEHUSL CBEPXNPOBOOUMOCTIU.

[TepeyucnaTb OCHOBHBIE MOJOKEHUS TEOPUH IEKTPOHHO-IBIPOYHON MTPOBOAUMOCTH
TIOJTYTIPOBOTHUKOB.

[TpuBOIUTE TPUMEPHI YHCTHIX MOTYIPOBOTHUKOB, MIOJTYITPOBOIHHKOB C IOHOPHBIMU
U aKIENTOPHBIMU TPHUMECSIMH.

DKCnepuUMeHmManbHo UCCIe008amb 3A8UCUMOCTb CORPOMUBIEHUSA NOTIYNPOBOOHUKOE
om memnepamypbl u 0C8eujéHHOCU.

Obvsacuams meopuio nposooumocmu p-N-nepexooa. llepeuucisims 0cHOGHbIE
ceolicmea p-N -nepexooa.

Tpumensms meopuio npo8OOUMOCIMU K ORUCAHUIO pabOmbl OU00a U MPAHIUCTNOPA.
[TpuBOIUTE TIPUMEPHI UCTIOIB30BAHUS TIOTYITPOBOIHIUKOBBIX IIPUOOPOB.
[TepeyuciaTh yCIIOBUS CYIIECTBOBAHHS YJICKTPHUECKOTO TOKA B Bakyyme. [IpuMeHsITh
3HAHUS O CTPOCHUU BEIIECTBA /IS ONTUCAHMS SIBICHUS TEPMOAJICKTPOHHON IMHUCCHUHU.
OnuceIBaTh MPUHIIKI JEHCTBUS BAKYYMHOTO MO/, JJIEKTPOHHO-TY4€BON TPYOKH.
[TpuBOANUTE TPUMEPHI UCTIONH30BAHUS BAKYYMHBIX TPUOOPOB.

OOBSCHATh MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsIOB B PACTBOPAX M pacIlyiaBax




IIEKTPOJIUTOB.
OnuceIBaTh 3aBUCUMOCTh COIIPOTUBIICHUS JJIEKTPOIIUTOB OT TEMIIEPATYPBHI.
Teopemuuecku Ha OCHOBAHUU 3HAHUIL O CMPOEHUU 8eUieCmBa NPeoCKa3bleams X00
npoyecca snexmpoausa. IIpueooums npumepvl u 60cnpou3so00ums Puuyeckue
9KCnepuUMeHmol, NOOMEePAHCOarouue gbloesieHue Ha INeKmpooax eewecmaea npu
NPOXO0IHCOCHUU INEKMPUYECKO20 MOKA Yepe3 dNeKmpOoaum. Ymounsamos epanuyvl
npumenumocmu 3akona Oma 05l ONUCAHUS RPOXOACOEHUS DTIEKMPULECKO20 MOKA
uepes 31eKMmpoIUmMbl.

[TprMeHsITh 3HaHUsI O CTPOEHUHU BELIECTBA JUIsl ONMCAHUS SIBICHUS JIEKTPOJIN3A.
Cocmaenams ypasHenue, onucvlearoujee 3akoH snekmpoauza Papaoes, o0na
KOHKpemmubvlx cumyayuil. Boruuciame, ucnonvsys cocmasnennoe ypagHetue,
Heu36eCmHbvle 3HAYEHUs. BETUYUH.

[TpuBOIUTE NpUMEpPHI UCIIOIB30BAHUS JIEKTPOJIN3A.

OOBsACHATH MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsA/IOB B ra3ax.

[TprMeHATH 3HaHUSA O CTPOEHUU BELECTBA AJIsl ONUCAHUS SBJICHUMN
CaMOCTOSITEJILHOTO U HECAMOCTOATENIBHOTO Pa3psI0B.

Pacnio3znaBaTh, NpUBOAUTH IPUMEPHL, IEPEUUCIIATH YCIOBUS BOSHUKHOBEHUS
CaMOCTOSITEJIbHOTO U HECAMOCTOSATEIBHOTO Fa30BbIX Pa3psA0B, Pa3IMUHBIX TUIIOB
ra3oBbIX pa3psoB.

[TpuBOIUTE MpUMEPHI UCIOIB30BAHUS T'a30BbIX Pa3psI0B.

Ilepeuucnsamb ocHogHble colicmEa u 0b1acmu NPUMeHeHUs NAA3Mbl.

Pabomamuw 6 nape, epynne npu 6uvinonnenuu uccied08amenbCckux pabom, npu
ocyujecmenieHuy meopemudecKux npeoCcKas3anul.

Haxoauts B nuteparype u MIHTepHeTe nHpopMalirio 1o 3aaHHOI TeMe.
[TepepabatbiBaTh, aHATU3UPOBATH U PEACTABIATh HHPOPMALIHIO B COOTBETCTBUH C
IIOCTABJIEHHBIMHU 33Ja4aMH.

["'0TOBUTH Mpe3eHTAIMH U COOOIIEHNUS [0 U3YYEHHBIM TeMaM (BO3MOKHbIE TEMBbI
IIPEJICTaBJICHbI B yUeOHUKE)

IoBTOpenue 3a kypc 10
KJacca (24)

11 knacce (68 yacoB)

OCHOBBI DJIEKTPOINHAMUKM (ITPOJOJKEHME) (9 1)

MarnuTtHoe moJjie
(CR))

MaruutHoe nosie. Uaaykuust

MarHuTHOTO TOJisl. BEKTOp MarHuTHOM
WHIYKIUU.

JelicTBe MarHUTHOTO TOJISI HA POBOJAHUK C
TOKOM U JABMKYILYIOCS 3apsKEHHYIO
YacTHULLY.

Cuna Amnepa. Cuna JlopeHua.

HaBaTB onpeneneHHe HOHHTI/IfIi MAarouTHOC€ I10JIC, I/IHJIYKHI/ISI MAar"dsuTHOI'O I1OJIA,
BHUXpPEBOE T0JIe, CHita Amrepa, cuia JIopeHiia, peppomMarHeTik, JOMEH, TeMIIepaTypa
Kropu, macnumnas nponuyaemocmeo ewgecmaa.

JlaBatb onpeseneHrue eqUHULIBI MHAYKIIMA MarHUTHOTO MOJISI.

[lepeuncnaTb OCHOBHBIE CBOMCTBA MATHUTHOTO TTOJISI.

N300paxaTh MarHUTHBIC JTMHUHU TIOCTOSIHHOT'O MarHUTa, IPSIMOTO MPOBOIHUKA C
TOKOM, KaTYIIKH C TOKOM.




[IpaBuiio n€BOM PYKH.

MarauTHBIE CBOIICTBA BEIIECTBA.
Maenumnas 3anuco ungopmayuu.
DnekmpouszmepumenvHvie NPUOOPYL.

JlaGopaTtopHast pabora:
M3mepeHue cuitbl B3aUMOJICHCTBUS MarHUTA
Y KaTyIIKHA C TOKOM.

HabmroaTe B3auMoA€CTBUE KATYIIKK C TOKOM U MarHUTa, MarHUTHOM CTPEJIKU U
MIPOBOJHMKA C TOKOM, J€HCTBHE MAarHUTHOIO MOJISl HA IBUKYIYIOCS 3apsHKEHHYIO
YacTHUILY.

®opmynupoBaTh 3aKOH AMIIepa, Ha3blBaTh IPAHULIBI €TO IPUMEHUMOCTH.
OnpenensaTs HalpaBiIeHUE TMHUA HHAYKIIMM MAarHUTHOTO 0JIs C TIOMOIIBIO ITpaBuia
OypaBurKa, HaIIpaBJIEHUE BEKTOPOB CHIIbI AMIiepa U cuJjibl JIopeHiia ¢ HOMOIIbIo
IIpaBHJIa JIEBON PYKHU.

[TpumensTs 3aKkoH Amriepa u GopMyITy ISl BRIYMCICHUs criTbl JIopeHna npu
pelIeHny 3a1au.

ObvsacHaAmMb NPUHYUN pabomuvl YUKIOMPOHA U MAcCC-cnekmpozpagha.

[Tepeyucnarh TUIBI BELIECTB IO MAarHUTHBIM CBOMCTBAM, Ha3bIBaTh CBOICTBA JIna-,
napa- u eppOMarHeTHKOB.

N3mepsaTh crily B3aUMOIEHCTBUS KaTYILIKU C TOKOM U MarHura.

Hccnedosams macnummuble c80UCmMEa mei, U320MOBIEHHbIX U3 PASHLIX MAMEPUAILO8.
PaGotats B mape mpu BHIIOJHEHUH MPAKTUYECKUX 3a/IaHUH, B Iape U rpymIe npu
pellIeHny 3a1au.

ObvscHamb NPpUHYUN Oelcmeusl d1eKmpoUsMepUmelbHblX npubopos,
2POMKO2080pUMEISL U INLeKMPOOBULAMEIIAL.

Haxonuts B muteparype u MHTepHeTe nHbopmanuio o Bkiage Amnepa, Jlopenua B
M3Yy4E€HHE MarHUTHOTO MOJIs, pycckoro (pusuka CroseToBa B HCCIE10BaHNE
MarHUTHBIX CBOMCTB (peppOMarHeTHKOB, O MPUMEHEHUH 3aKOHa AmIepa,
IPAaKTUYECKOM HMCII0JIb30BaHUN AEUCTBUS MAarHUTHOTO TOJISl HA ABWXKYIIMICS 3apsi],
00 yCKOpUTEIAX 3JIEMEHTapHbIX YaCTHULI, O BKJIaJIe POCCUNCKHUX YYEHBIX B CO3/IaHUE
YCKOPHUTEJIEH dJIEMEHTAPHBIX YacTHI], B TOM yuciie B OObeTMHEHHOM HHCTUTYTE
anepHbIx uccnenosanuit (OUSAN) B r. [lyoHe u Ha aaponHoM Kosaiinepe B LIEPHe;
00 MCT0JIb30BaHNH (hePPOMArHETUKOB, O MArHUTHOM T10JI€ 3eMJIH.

["'0TOBUTH NpE3eHTAMHN U COOOIIEHHUS 110 U3YYEHHBIM TeMaM (BO3MOXHbBIE TEMbI
IpE/ICTABJICHBI B YYeOHHKE).

JIEKTPOMArHUTHasA
HHAYKIHSA (4 1)

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.
Maruutsslii notok. [Ipasuno Jlenna. 3akox
ANEKTPOMArHUTHON UHIAYKIUH.
DIJIEKTPOMArHuTHOE MOJIE.

Buxpesoe snekmpuueckoe none.
[IpakTHueckoe MpUMEHEHUE 3aKOHa
ANEKTPOMArHUTHON UHIAYKIUH.
Bosnuxnosenue 3/]C unoyxkyuu 6
O0BUNCYUIUXCSL NPOBOOHUKAX.

SIBiieHME CAaMOMHIYKIIU Y.
NHIyKTUBHOCTb.

OHeprusi MarHUTHOTO MOJISI TOKA. JHepausl

JlaBaTb onpeneneHne MOHATUI: ABJICHHUE dJIEKTPOMarHUTHONW MHIYKIIMW, MarHUTHBIN
notok, 3/1C nHaYKIMU, UHIYKTUBHOCTh, caMouHAYKLMs, DJIC caMOMHyKIIUN.
Pacnio3znaBaTh, BOCIIPOU3BOIUTE, HAOMIOAATh SIBIICHUE YJICKTPOMArHUTHON UHYKITUH,
MOKa3bIBaTh MPUUMHHO-CJICICTBEHHBIC CBSI3U TTPU HaOM0ieHNH siBieHus. Habmonats
Y aHAJIM3UPOBATH IKCIIEPUMEHTHI, IEMOHCTPHUPYIOIIKE TTpaBuio JleHa.
dopMynHupoBaTh MpaBuiio JIeH1a, 3aKk0H JIeKTPOMarHUTHOM UHIYKIIMU, HA3bIBATh
TPaHUIIBI €r0 IPUMEHUMOCTH.

UccnenoBath siBJIEHUE JIEKTPOMATrHUTHON MHIYKITHH.

Ilepeuucnams ycnosus, npu KOMoOpwvIX B03HUKAEM UHOYKYUOHHBLU MOK 8 3AMKHYMOM
KoHmype, kamyuike. Onpeoensims pojib HCee3H020 CePOeUHUKA 8 KAmYUKe.
H3zo0pasicams epagpuuecku sHeuiHee u UHOYKYUOHHOE MacHumHble noas. Onpedensimo
Hanpasienue UHOYKYUOHHO20 MOKA 8 KOHKDEMHOU CUMYayul.




IJIEKMPOMASCHUNMHO20 NOJIA.

JlaGopaTtopHnast pabora:
HccnenoBanue sBICHUS JIEKTPOMArHUTHON

WUHIYKIUU.

Koucmpyuposanue:
Konempyuposanue snekmpoosucamensi.

OOBSICHITh BOSHUKHOBEHHE BUXPEBOTO AJIEKTPUIECKOTO MOJIS U JIEKTPOMArHUTHOTO
nosist. Onucvieams npoyecc 03HukHoeHus: IC uHOyKyuu 8 0BUNCYUUXCS
NPOBOOHUKAX.

Ilpeocmasname npunyun Oeucmeus 31eKmpoceHepamopa U 21eKmpoOUHaAMULecKo2o
MUKpogoua.

PaGorate B mape u rpyime npy BBIIOIHEHUH IPAKTUUYECKUX 3aJaHUi, IJIAHUPOBATh
HKCIIEPUMEHT.

[TepeuncnaTs MpUMepbl HCIIOIB30BAHUS SIBIICHUS JIEKTPOMArHUTHOW WHIYKIIHH.
Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOIIOIATh SBIICHHUE CAMOMHIYKIIUH, ITOKA3bIBATh
MPUYMHHO-CJIEICTBEHHBIEC CBS3U MPU HAOIIOICHUH SIBICHUS.

dopMynHpoBaTh 3aKOH CAMOMHAYKIIMH, HA3bIBATh TPAHUIIBI €70 IPUMEHHUMOCTH.
[TpoBOAWTH aHAJIOTHIO MEXKTy CAMOMHIYKIIMEH U HHEPTHOCTHIO.

OnpenensTh 3aBUCUMOCTh HHAYKTHBHOCTH KaTYIIKU OT €€ JUTMHBI U TUTOIIA !
BUTKOB.

OnpenensiTh B KOHKPETHOM CUTYallMH 3HAYEHUS: MarHUTHOTO 1oToka, DJ1C
unaykuuu, I/]C unoykyuu 6 osudxcywuxcs npogoonuxax, JIC caMoOnHAYKIINH,
UHAYKTUBHOCTbD, YHEP2UIO INLeKMPOMASHUMHO20 NOJIAL.

Haxomauts B muteparype u MHTepHeTe nHdOopMaInio 06 HCTOPUN OTKPBHITHS SABIICHUS
AIIEKTPOMATrHUTHOM MHIYKIIMH, O BKJIa/Ie B U3YUYE€HUE ITOTO SBIECHUS POCCHICKOTO
¢uzuka 3. X. JleHua, o 60ps0€ ¢ IPOSBICHUSAMH 3JIEKTPOMAarHUTHON UHIYKIIUU U €€
WCIOJIb30BaHUH B IPOMBIIUIEHHOCTH. [ OTOBUTH MpEe3eHTAI[N U COOOIICHHUS T10
M3YYEHHBIM TeMaM (BO3MOKHBIE TeMbI MPEACTABICHBI B YUeOHUKE).

KOJIEBAHUA U BOJIHBI (16 1)

Mexannueckue
KoJiedanus (3 u)

Mexannyeckue KonebaHus.

CBo0OoaHbIe KoleOanuss. MaTeMaTUYECKH U
npYXKUHHBINA MasTHUKH. [IpeBpaieHus
SHEPTHUH MPHU KOJICOaHHIX. AMIUTATYIA,
MepHoI, 9acToTa, (haza KoJIeOaHUH.
BrinyxneHHbIe KoeOaHus1, pe30HaHC.

JlaGopaTtopHast pabora:
Omnpenenenne yCKOPEHUsI CBOOOTHOTO
MaJCHUS TIPU TIOMOIIY MasITHHUKA.

Hccaenosanue:
[Tpu 3aTyxanuu KojaeOaHU aMILUIUTY 1A
00paTHO MPONOPIMOHATIbHA BPEMEHHU.

JlaBaTh onpeneneHue MOHATHI: KonebaHus, KonedaTellbHas CUCTEMA, MEXaHUUECKHE
KoJie0aHus1, TapMOHMUYECKHE KoseOaHusl, CBOOOIHbIE KOJIeOaHus, 3aTyXaroline
KoJIeOaHus1, BBIHYX/I€HHbIE KOJIeOaHus1, pE30HAHC, CMEIlleHUe, aMIUTUTY/Aa, IEpUo/,
4acToTa, COOCTBEHHAs 4acToTa, (hasa.

Ha3zbiBaTh yci0BUsI BOSHUKHOBEHUsI KojieOaHuil. [IpuBoauTs npumepbl
KoJIe0aTeNbHbBIX CHCTEM.

OnuceIiBaTh MOJENH «IIPYKUHHBIA MAagTHUK», «MAaTEMAaTUYECKUM MASITHUK.
[Tepeuncnars BUbI KOJIeOATENHHOTO JBUKEHUSI, UX CBONCTBA.

Pacnio3znaBaTh, BOCIIPOU3BOIUTE, HAOIIOAATh FTApMOHUYECKHE KoJeOaHus, CBOOOIHbIE
KosiebaHus, 3aTyXarole KonedaHus, BRIHYKACHHbIE KOJIeOaHUs1, pE30HAHC.
[TepeuncnsaTb criocoObl MOTYyYeHHUs CBOOOIHBIX U BBIHYKICHHBIX MEXaHHMUECKUX
kosebanuii. COCTaBIsATh YpaBHEHHE MEXaHUUECKUX KOJIeOaHUH, 3aITUChIBATh €ro
pemienue. OnpeaensTs N0 YpaBHEHUIO KOJIe0aTeIbHOIO JBUKEHUS TapaMeTphl
Kose0aHui.

[TpencraBisaTh rpadu4ecku 3aBUCUMOCTh CMEIIEHUS, CKOPOCTH U YCKOPEHUS OT
BPEMEHHU NPHU KOJIEOAaHUSIX MAaTEMAaTHUECKOT0 U MPY>KUHHOTO MAsITHUKOB.
Onpenensth no rpaduKy XapakTepPUCTUKU KOJIeOaHUM: aMIUTUTYy, IEPUO U




4acToTy.

H3zo00pasicams epaguyecku 3a8UCUMOCMb AMIIUNMYObL BLIHYHCOCHHBIX KOJeOAHUL Om
yacmomol 8blHYHCOarOwell cunvl. AHAIU3UPO8aAmMsb UsMeHeHue 0AHHO20 epagura npu
U3MEeHeHUY MPeHUsl 8 CUCeme.

BBIMHCIATE B KOHKPETHBIX CUTYAIIMSAX 3HAYCHUS MIEPHOa KoJieOaHui
MaTEeMaTHYECKOT0 WIN MPYKUHHOTO MasiTHUKA, DHEPTUU MasTHUKA.

OOBsICHATH MPEBPALLEHUS SHEPTUU ITPU KOJIeOaHUAX MAaTEMaTHYECKOT0 MasgTHUKA U
rpy3a Ha MpyKUHE.

Hccneoosams 3asucumocms nepuooa Koiebanuii Mamemamuiecko2o MasmHuka om
€20 OJIUHbL, MACCHl U AMIIUMYObL KoNlebanuil. Hccnedosams 3a8ucumocms nepuooa
KOJeOaHUll 2py3a HA NPYAHCUHE OM MACCbL 2PY3a U HCECMKOCTNU NPYIHCUHBL.

Paborats B mape u TpyIie npu PeeHrH 3a1a9 U BBITIOTHCHHH TPAKTUICCKIX
3aJIaHNU|, NCCIEA0BAHUH, INIAHUPOBATh HKCIIEPUMEHT. BecTn TUCKYCCHIO HA TEMY
«Ponb pe3oHaHca B TEXHUKE U OBITY».

Haxonauts B muteparype u MHTepHeTe nHdopmairio 06 UCIIOIb30BaHUN
MEXaHHUYECKUX KOJIeOaHU B TPHOOpAxX reosIoropa3Be/Iky, yacax, Kauelsx, Ipyrux
YCTPOMCTBAX, 00 MCIOIH30BAHUH B TEXHUKE M MY3bIKE PE30HAHCA M O OOpPHOE C HUM.
["'OTOBUTH Mpe3eHTAIMH U COOOIIEHHUS MO U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBbI
IPE/ICTaBJICHbI B yUeOHUKE).

Pemarp 3amaun. KOHTpoIMpoBaTh penieHue 3a/1a4 CAaMUM U JIPYTUMHU YUAIIIUMHUCS.

JIEKTPOMarHuTHhIE
KoJie0anus (6 4)

DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIi KOHTYP.

CBO6OI[HBI€ OJICKTPOMArHUTHBIC KoJIeOaHMSI.

Aemoxonebanus. Buinyscoennvie
INEeKMPOMASHUMHbIE KOLEOAHUS.
IlepeMeHHBIN TOK.

Konoencamop u kamywxa 6 yenu
nepemenno20 moka. Pezonanc 6 yenu
nepemMeHH020 MOoKd.

Onemenmapuas meopus mparcghopmamopa.

Ilpouszsoocmeo, nepedaua u nompebierue
INEKMPUYECKOU IHEPSULL.

Koncmpyuposanue:
Koncmpyuposanue mpancgpopmamopa.

JlaBaThb ompeeneHre MOHATHI: SJIEKTPOMArHUTHBIE KOJIeOaHus, KOJieOaTeIbHbIN
KOHTYP, CBOOOTHBIE DIIEKTPOMArHUTHBIE KOJeOaHusl, agmoxoiedans,
aemokonebamenvbHas cucmema, BEIHYKJICHHbBIE JIEKTPOMarHUTHBIE KOJIeOaHus,
MIEPEMEHHBIH JIEKTPUUECKUN TOK, aKTUBHOE CONIPOTUBIIEHUE, UHOVKIMUBHOE
conpomugnenue, EUKOCMHOEe CONpomusilenue, NoaHoe Conpomueienue yenu
nepemenno2o moxa, IefCTBYIOIIee 3HaU€HUE CUJIbI TOKA, IEHCTBYIOIIEE 3HAaUEHUE
HanpspKeHus, TpaichopmaTop, KOdPPHUIHUEHT TpaHCHOPMALIHH.

N3o006paxaTh cxemy KojaebaTelbHOro KOHTYpa M ONMUCHIBATH IPUHIIMII €10 PadOTHI.
Pacmo3naBathk, BOCIIPOU3BOINTH, HAOIIOaTh CBOOOIHBIE JIEKTPOMArHUTHBIC
KOJICOAHUS, BLIHYHCOCHHDLE INEKMPOMACHUMHbBLE KOAEOAHUS, PE30HAHC 8 Yenu
nepemeHH020 MoKa.

AHaIM3UPOBATH MPEBPANICHUS YHEPTUHU B KOJIeOATETFHOM KOHTYpE TPH
DIIEKTPOMArHUTHBIX KOJICOAHHUSX.

[TpencTaBisTh B BUAE TpaUKOB 3aBUCIMOCTD DJIEKTPUIECKOTO 3apsia, CUIIbl TOKA U
HANPSDKEHUS. OT BpEMEHU MPU CBOOOIHBIX AJIEKTPOMATHUTHBIX KOJICOAHHSIX.
Omnpenensats no rpaguky KojedaHui XapaKTepUCTUKU: aMIUTUTYy, IEPUO U
4acToTy.

IIpogooumu ananozuio mexcoy MexaHuyecKUMuU U 21eKmpomMacHUMHbIMU
KOJLeOAHUAMU.

3anuceiBaTh hopmyny Tomcona. Beraucnsate ¢ momompio dhopmyssl TomcoHa




MIEPHUO ¥ YACTOTY CBOOOIHBIX 3JICKTPOMArHUTHBIX KOJIeOaHUH.

OnpenensTh Nepuo/l, 4aCTOTy, aMIUTUTYAy KoieOaHUN B KOHKPETHBIX CUTYallUsX.
Hccneoosamsv anekmpomacHumuole Korebanus.

Tepeuucnams ceoticmea asmokoebanuil, A8MoKoaIeOAmeIbHOU CUCEMDbL.
Ilpusooumsv npumepvl agmorosedbamenbHblX CUCTEM, UCNOIb308AHUS
aemoKoebanuil.

OOBSICHITH NPUHIIMII ITOJIYYECHUS IEPEMEHHOT0 TOKAa, YCTPOWCTBO reHeparopa
MEPEMEHHOTO TOKa.

Ha3zbiBaTh 0COOCHHOCTH MEPEMEHHOTO JJIEKTPUIECKOTO TOKA Ha YIaCTKE LEMH C
PE3UCTOPOM.

Has3zvieams ocobennocmu nepemenno2o 31eKmpuiecko20 moKka Ha yuacmke yenu ¢
KOHOEHCAmOopOM.

Hasvieéamv ocobennocmu nepemeHHo20 21eKmpuiecko2o moKka Ha y4dcmke yenu ¢
Kamywxou uHOYKMuUGHOCHU.

3anuceiBaTh 3ak0H OMa ISl LIeTH IEPEeMEHHOT0 ToKa. HaxoauTh 3HaUeHUs CHIIBI
TOKA, HAIIPSKEHUs, aKTUBHOTO COIIPOTHUBJICHUS, UHOYKMUBHO20 CONPOMUBIECHUS,
EMKOCMHO20 CONPOMUBILEHUS, NOJIHO20 CONPOMUBIEHUs TIETIH IEPEMEHHOI0 TOKa B
KOHKPETHBIX CUTYalIHsIX.

BbraucnsaTh 3Ha4eHHs] MOIIIHOCTH, BBIACIISIONICHCS B IIETH EPEMEHHOTO TOKa,
JIEMCTBYIOIIME 3HAUYCHUSI TOKA U HATIPSHKECHUS.

Has3zvieamo ycnosusi 603HUKHOBEHUS pe30HAHCA 8 Yenu NepemMeHH020 moKda.
OnuceIBaTh YCTPOMCTBO, MPUHIIUT ACUCTBUS U IPUMEHEHue TpanchopMaTopa.
Buoruucnamo kosghguyuenm mpancghopmayuu 6 KOHKpemHvIX CUMYAYUSIX.
Haxoauts B nuteparype u MHTepHeTe nHOpMaLKIO 0 OTYyYeHHUH, NIepeiade U
MCIIOJIb30BaHUU TIEPEMEHHOT0 TOKa, 00 HCTOPUU CO3TAaHUS U TPUMEHEHUHU
TpaHcPOPMaATOPOB, UCNONIL30BAHULU PE3OHAHCA 8 YeNnu NePeMeHH020 MoKa U 0 6opbbe
¢ HUM, yCTIeXax U Mpo0semMax 3JeKTPOIHEPTEeTUKH.

Cocmasnsams cxemol npeoopaszosanusi snepeuu na TOL u I'IC, a maxoice cxemy
nepeoauu u nompeo.ieHus 31eKmposHepeuu, Ha3bIBaTh OCHOBHBIX MOTpeOUTENeH
AIIEKTPOIHEPTUU. [lepeuucisims npuyuHbl NOMeEPb IHEPLUU U BOZMONCHOCMU 015
nosviueHUs 3 pexmusHocmu eé€ Ucnoib3068aHUS.

Bectu nuckyccuro o mosib3e U Bpesie dJISKTPOCTAHIINN, apryMEHTHPOBATh CBOIO
MO3UIUIO, YMETh BBICTYIINBATh MHEHUE IPYTHX YYACTHUKOB.

['OTOBUTH MpE3EHTAIMH U COOOIICHHUS MO0 U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI
IIPEJICTaBJICHbI B YUEOHHUKE).

MexannyecKue BOJHBI
3 )

Mexannueckne BoaHbl. [lonepeunsie n
MPOJIOJIbHBIE BOJIHBI. DHEPIHs BOJIHBI.
Hnmeppepenyus u ougppaxyust 60H.
3BYKOBBIE€ BOJIHBI.

JlaBath ompeneneHre MOHATHN: MEXaHWYEeCKast BOJHA, TIOTIEpeYHasi BOJIHA,
MIPOJI0JIbHAS BOJIHA, CKOPOCTH BOJIHBI, IJTHHA BOJHBI, (ha3a BOJIHBI, NIOCKAS B0JIHA,
80IHOBASI NOBEPXHOCMb, (PPOHM 80/IHbL, 1YY, 3BYKOBAs BOJHA, TPOMKOCTH 3BYKa,
BBICOTA TOHA, TEMOP, OTPAKEHUE, TIPEIOMIICHUE, TIOTJIONMICHNE, HTEePhEepPEHITH,
ougppaxyus, noasapuzayusi MEXaHNIECKUX BOJIH, KOT€PEHTHBIE HCTOYHUKH, CTOSYAs




BOJIHA, aKyCTUUYECKUN PE3OHAHC, IUNIOCKONOISPU30BAHHAS BOJIHA.

[TepeuncnsaTs cBOMCTBA MEXaHMUYECKUX BOJIH. Pacrio3HaBaTh, BOCIIPOU3BOIUTS,
HaOJII0AaTh MEXaHUUYECKUE BOJIHBI, IONIEPEYHBIE BOJIHBI, IPOAOJIBHbIE BOJIHBL,
OTpakeHHe, TPEIOMIICHUE, TIOTJIONIEHHE, HHTEPPEPEHIINIO, OUDPAKYUIO U
noaapuzayuio MEXaHn4ecKux BoiaH. Ha3bIBaTh XapaKTEpUCTUKU BOJIH: CKOPOCTb,
4acToTa, JUIMHA BOJHBI, pa3HOCTh (Pa3. OnpenensaTh B KOHKPETHBIX CUTYaLUsAX CKOPO-
CTH, YaCTOTBI, JJIMHBI BOJIHBI, Pa3HOCTH (ha3 BOJIH.

3anucvieame u cocmaenimob 6 KOHKPEMHbIX CUMYAYUsX ypasHeHue 2apMOHUYEeCcKOU
bezywell 80JIHbL.

Haxonuts B muteparype u MHTepHeTe nHbopManuio o BO30yXIeHUH, Iepeaaye u
UCIOJIb30BaHUU 3BYKOBBIX BOJIH, 00 MCII0JIb30BaHUH PE30HAHCA 3BYKOBBIX BOJIH B
MY3bIKE ¥ TEXHHUKE.

Bectu auckyccuto o 1nosib3e U Bpeae BO3AEHCTBUS Ha YeI0BEKa 3BYKOBBIX BOJIH,
apryMeHTHPOBATh CBOIO MO3MIIMIO, YMETh BBICIYIIUBATh MHEHHE JAPYTHX
YYaCTHHKOB.

["'0TOBUTH Mpe3eHTAUHN U COOOIICHHUS IO U3YYSHHBIM TeMaM (BO3MOXHBIE TEMBI
IIPEJICTaBJICHbI B YYEOHUKE).

DJIeKTPOMATHUTHBbIE
BOJIHBI (4 1)

DNEeKTPOMarHuTHOE TMOJIe.
ONEKTPOMAarHUTHHIE BOJIHBI.

BuxpeBoe anextpuyeckoe noine. Ceoticmsa
INEKMPOMASHUMHBIX 601H. J{nana3zoHbl
3JIEKTPOMArHUTHBIX U3IYYEHUH U UX
IIPAKTUYECKOE IIPUMEHEHHUE.

Ipunyunsi paouocesasu u meneeuoeHus..

JlaBath orpeieieHue MOHITHIA: JIEKTPOMArHUTHOE I0JIE, BUXPEBOE AIEKTPHUECKOE
T0JI€, DJIEKTPOMArHUTHBIC BOJIHBI, CKOPOCTh BOJIHBI, [UTMHA BOJIHBI, (Da3a BOJIHBI,
BOJTHOBAsI TIOBEPXHOCTD, PPOHT BOJIHBI, JIyd, IJIOTHOCTh MIOTOKA U3JTyUCHUS,
TOYCYHBIA UCTOUHUK U3TyUEHUs, OTPAKECHUE, TPETOMIICHHE, TOTJIOICHNE,
uHTEephepeHIms, TUdPaKIHs, TONEPEIYHOCTD, MOIAPU3AIUS TCKTPOMATHUTHBIX
BOJTH, PaJINOCBSI3b, PAIMOJIOKAIINS, AMILTUTYIHAS MOAYJISALHUS, IETCKTUPOBAHNUE.
OOBACHATH B3aMMOCBS3b TIEPEMEHHBIX JICKTPUIECKOTO ¥ MATHUTHOTO TIOJICH.
PucoBath cxemMy pactpoCTpaHEeHHUs 3JIEKTPOMArHUTHOM BOJIHBL. [lepeuncisats
CBOWCTBA M XapaKTEPUCTHKH IEKTPOMATHUTHBIX BOJIH.

Obvsicusams npoyeccyl 8 OMKPLIMOM KOIeOAMeIbHOM KOHMYpe, NPUHYUR U3LYYEHUs. U
peaucmpayuu d1eKmpoOMASHUMHbBIX 80.IH.

Pacrno3naBath, HAOIIOAATh JIEKTPOMArHUTHBIC BOJIHBI, H3IyUYEeHUE, TPHEM,
OTpaKeHHe, TIPEIOMIICHHUE, TIOTJIONIEHHE, HHTePPEePEHIINIO, TU(PaKIHIO 1
MOJISIPU3AIIUIO DJICKTPOMATHUTHBIX BOJIH.

BbIUUCIIATE B KOHKPETHBIX CHTYalUsAX 3HAYCHHS XapaKTEPUCTHK BOJIH: CKOPOCTH,
YaCTOTHI, JUTMHBI BOJIHBI, Pa3HOCTH (a3, 21youHy paouoiokayuu.

Cpasnusamsv mexanuueckue u 31eKmMpOMASHUMHbBLE 80JIHbL.

ObvscHAMb NPUHYUNBL PAOUOCEA3U U TNeNe8UOEHUS.

ObvacHAmMb NPUHYUNBL OCYUIeCMBTIeHUS NPOYECCO8 MOOYIAYUU U OeMeKMUPOBAHUSL.
H3z00pascame npuHyunuanvhsvie cxemovl paouonepeoamiurd u paouonpuémMHuKda.
Ocywecmaname paouonepeoady u paouonpuém. O0vACHAMb NPUHYUNBL nepeoayu
u306padicenuss menenepedamyuKom U NPUHYUNLL NPUEMA U300pPaxiCcenus
MenesU30POM.




HccnenoBaTh CBOKWCTBA 3JIEKTPOMATHUTHBIX BOJH C MTOMOIIBI0 MOOUIILHOTO
tenedona. Ha3plBaTh M ONMKCHIBATH COBPEMEHHBIC CPEJICTBA CBSI3H.

Beinensartes posib A.C. [TonoBa B H3y4eHHH 3JIEKTPOMATHUTHBIX BOJH U CO3JIaHUH
paauocBs3u. OTHOCHTHCS C YBOKEHUEM K YUEHBIM U UX OTKPBITHAM. OOOCHOBHIBATH
B2XHOCTh OTKPBITHS 3JICKTPOMATHUTHBIX BOJIH IS PA3BUTHS HAYKH.

Haxonuts B muteparype u MHTEepHETEe HHMOPMAIIHIO, TIO3BOJISIFOILYI0 OTBETUTh HA
MIOCTaBJICHHBIC BOIIPOCHI IO TEME.

Paborats B mape u TpyIie npu pemieHr  3a1a49 ¥ BBIMOJIHCHUN TPAKTHYSCKUX
3aganuid. Haxooums 6 aumepamype u inmepneme ungopmayuro o 6030yaicoeHuu,
nepeoaye u UCNOIb308AHUU INEKMPOMACHUMHBIX 801H, 00 onvimax I epya u ux
3HAYEHUU.

Bectu quckyccuio o 1mosb3e U Bpe/e UCIOIb30BAHMS YEIIOBEKOM JJIEKTPOMATHUTHBIX
BOJIH, apTyMEHTHUPOBATH CBOIO TIO3UIINIO, YMETh BBICTYIIIMBATH MHCHHE JPYTUX
YYaCTHHUKOB. [ OTOBUTP MPE3CHTAIIMH U COOOIICHUS 110 H3yYCHHBIM TEMaM
(BO3MOXKHBIC TEMBI IIPEJICTABIICHBI B YUCOHHUKE).

on

THKA (13 1)

CBeToBbBI€ BOJIHBI.
I'eomeTpuyeckast u
BOJIHOBas ontuka (11 4)

I'eomerpuueckas ontuka. [Ipsmonunelinoe
pacupocTpaHEHUE CBETa B OJHOPOAHOU
cpene. 3aKOHBI OTPAXKCHUS U TIPEITOMIICHHS
ceeta. [lonHoe otpaxkenue. OnTuueckue
npUOOPBHI.

BosHOBBIE CBOMCTBA CBETA.

CxopocTts cBeta. UnTepdepenius cera.
KorepentHocts BonH. Judpakius ceera.
[Tonspuszanus ceera. Jlucnepcus cera.
[IpakTHueckoe MpuMeHeHne
AJIEKTPOMATHUTHBIX U3TyYEHUH.

JlaGopaTopHble pabOTHI:

1. Onpenenenune nokasarelis NpeIoMICHUS
Cpenpl.

2. N3mepenue GOKyCHOTO PaCCTOSTHHS
coOuparotieii u pacceusaroujeti TUH3.

3. Onpenenenue IJIUHBI CBETOBOW BOJHBI.
4. Oyenka unghopmayuorHol Emkocmu
komnaxm-oucka (CD).

Hccnenosanust:
1. MccnenoBanue 3aBUCUMOCTH yTIJia
MIPEJIOMJICHUS OT YTJIa TaICHUS.

JlaBatb onpeneneHre NOHATUI: CBET, FEOMETPUYECKas ONTHKA, CBETOBOM JIyd,
CKOpPOCTb CBETa, OTPAXKEHUE CBETA, IPEJIOMIICHUE CBETA, IOJHOE OTPAXKEHUE CBETA,
YTOJI TaJICHUS], YTOJ OTPAKEHUS, YTOJ MIPEJTOMIICHUS, OTHOCUTEIbHBIN IMOKA3aTEellb
MIpEJIOMIIEHUSI, AOCOTIOTHBIN TTOKa3aTelNb MPEIOMIICHUS, TUH3a, (DOKYCHOE
paccTosHUE JIMH3BI, ONITUYECKasl CUjla JIMH3bI, TUCIIEPCUs CBETa, MHTephEPEHIINS
cBeTa, mudpakius cBeta, TuppaKIMOHHAs PEIETKA, TOISPU3AIUs CBETa,
€CTECTBEHHBIN CBET, INIOCKOMOJISIPU30BAHHBIN CBET.

OnuceiBaTh METOIBI U3MEPEHUSI CKOPOCTH CBETA.

[lepeuncnarh cBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOMIOAATh PACIPOCTPAHEHHE CBETOBBIX BOIIH,
OTpaKeHHUe, IPEJIOMJICHUE, MOTJIONIEHUE, JUCTIEPCHIO0, HHTep(EepeHIIHIO, TUPPAKIHIO
Y TIOJISIPU3AITUIO CBETOBBIX BOJIH.

®opMynupoBaTh NpuHUUI [ TolreHca, 3aKOHbI OTPaXKEHUS U IPEIOMIICHHS CBETA,
TPaHUIIBl UX TPUMEHUMOCTH.

CTpouTh X0 JTy4da B INIOCKONAPAJLIEIbHOM TUIACTUHE, TPEYTOJIBHOU MPU3ME,
MOBOPOTHOM NMpu3Me, 000padnBaroiei npu3Me, TOHKO! JIMH3E.

Ctpouts n300paxeHue npeaMera B IIOCKOM 3epKalie, B TOHKOH JIMH3E.
[Tepeuncnars BUABI TUH3, UX OCHOBHBIE XapaKTEPUCTUKU — ONTHYCCKUH TIEHTD,
TJIaBHAs ONTHYECKas OCh, (POKYC, ONTHYECKas ChJIa.

OnpenensaTh B KOHKPETHON CUTYyalluy 3HAYCHHS yTJia MMaJIeHUs], yTiia OTPaKEeHUS,
yTJia IPEJIOMJICHHUS, OTHOCUTEILHOTO TTOKa3aTelIsl MPEIOMIICHHUS, a0COIFOTHOTO
MOKa3aTesl MPEJIOMIICHHS, CKOPOCTH CBETa B cpelie, POKYCHOTO PacCTOSIHUS,
ONTHYECKOUN CHUIIBI TMH3BI, YBEIIUYCHUS JIMH3bI, IEpUoia TUPPaKIIMOHHOM’
PEMmETKH, TOJIOKEHUSI MHTEPPEPCHITMOHHBIX M TU(PPAKITMOHHBIX MAKCHMYMOB H




2. UccnenoBanue 3aBUCUMOCTH PACCTOSHUSA
OT JIMH3BI JI0 N300pakeHUs OT PaCCTOSIHUS OT
JIMH3BI 10 IpeIMeTa.

IIpoBepka runores:

1. Yron npenomiieHus: psMo
MPOMOPLUOHAJICH YTy MMaJCHUS.

2. Ilpu niomuom cnodrceHuu 08yX IUH3
onmuyeckue Cuibl CK1a0bl8aromcs.

KoHcTpynpoBaHue Mojienu Tejaeckona,
MHUKpPOCKOIIA.

MUHHMYMOB. 3alIUCHIBaTh (POPMYITy TOHKOH JIMH3BI, PACCUNTHIBATH B KOHKPETHBIX
CUTyalUsX C €€ IOMOIIbIO HEU3BECTHBIC BEIIMYNHBL.

OOBACHATH NPUHLUI KOPPEKLIUHU 3PEHUS C IOMOILBIO OYKOB.

DKCIepUMEHTAIIFHO ONPEIEIIATh MOKa3aTeNb IPEIOMIICHUS Cpeibl, (POKYCHOE
paccTosiHue coOuparoIleit U pacceusaioweli IMH3, JNINHY CBETOBOW BOJIHBI C
HOMOILBIO AU(PPAKIMOHHON PEIETKU, OYeHU8AmMb UHPOPMAYUOHHYIO EMKOCHb
komnaxm-oucka (CD).

Ilepeuucnams obnacmu npumenenus unmepgepenyuu ceéema, ou@dpaxkyuu ceemd,
NOAAPUZAYUU CEEM.

HccnenoBaTh 3aBUCMMOCTD yIJIa IPEJIOMIICHUS OT yTJja I1aJeHus, 3aBUCUMOCTD
pacCTOSIHUSA OT JIMH3bI 10 U300pa’keHHs OT PacCTOSHUS OT JIMH3bI IO IPEIMETa.
IIpoBepsTh THIIOTE3BI: YTOJI NPEITOMIIEHHS IIPSIMO IPOIOPLUUOHAJIECH YIUIy IaJCHMS,
npU NJIOMHOM CLONCEHUU OBYX JIUH3 ONMUYECKUE CULbL CKIAObIBAIOMCAL.
KoHcTpynpoBath MoJies1u TeeCKona 1/1ii MUKPOCKOIIA.

PaGoTath B nape u rpyriie npu BbIIOJHEHUN MPAKTUUECKUX 3aJaHUH, BBIBI)KEHUH
THIIOTE3, Pa3pabOTKE METOJIOB MMPOBEPKH TUIIOTES.

IInanuposams 0esmenbHOCHb NO GLINOIHEHUIO U 8bINOIHAMb UCCIE008AHUS 3A6UCU-
Mocmu mexcoy husuieckumMu GeIUNUHAMU, IKCHEPUMEHMATbHYIO NPOBEPKY
eunomesul.

Haxoauts B nuteparype u MatepHete nndopmanuio o ouorpadusx 1. Hetorona, X.
Ioiirenca, T. FOnra, O. ®penens, 06 ux Hay4HbIX paboTax, 0 3HAYEHUHU UX paboT
JUIsl COBPEMEHHOM HaYKH.

Bricka3biBaTh CBOE MHEHUE O 3HAUEHUU HAYUHBIX OTKPBITUI U paboT no onrtuke U.
Hrrotona, X. I'oiirenca, T. FOnra, O. ®penensa. Bocnpruunmate, aHaIu3upoBaTh,
nepepadarTbIBaTh U MPEABbABIATh HH(POPMAIIMIO B COOTBETCTBUY C OCTaBIEHHBIMU
3aJJa4aMH.

BbIensTe OCHOBHBIE ITOJIOKEHUS KOPITYCKYJIIPHOM Y BOJIHOBOW TEOPH CBETA.
VYyacTBOBaTh B 00CYXJIE€HUU 3TUX TEOPHUM U COBPEMEHHBIX B3IJISIIOB HA MPUPOAY
CBeTA.

Ykazvieamov epanuybl npumenumocmu 2eomMempuieckKou OnmuKu.

['OTOBUTH Mpe3eHTAIMH U COOOIIEHHUS MO0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
MIPEICTABJICHBI B YICOHHKE).

H3ziny4denue u crieKTpbl
2w

Bunb! nuznydennii. ctounuky cBera.
Crnexrtpsbl. CieKTpaibHbIN aHAJIN3.
Temnnosoe usnydenue. Pacnpedenenue
9Hepauu 6 cnekmpe abCcoImHo YEPHO20
mena.

[IIkana 371€eKTPOMAarHUTHBIX BOJIH.
Hab6nronenue cnexkTpos.

JaBaTh onpenencHue MOHATHI: TEIJIOBOE U3IY4CHHE, DIIEKTPOIIOMUHECHEHINS,
KaTOJIOJIIOMUHECLIEHIIHSI, XEMUITIOMUHECIICHIIUS, (POTOTIOMUHECIICHIIUS, CHIOWHOU
Cchekmp, TUHeu4amylii CHeKmp, NOJOCAMbl CNeKmp, CNeKmp NO2N0UeHUs,
CNeKmpanbHbll AHAIU3.

[Tepeuncnsats Buasl ciekTpoB. Pacno3HaBatsh, 60cnpouszsooums, HaOIIO1ATh
CILJIOLIHOM CIEKTP, JIMHEWYATBIN CIEKTP, MOJIOCATBIN CIIEKTP, CIIEKTP U3JIyYCHUS U
MOTJIOUICHMUS.

H3zo0pascams, 00vACHAMb U AHATUIUPOBATL KPUBYIO 3AGUCUMOCTIU PACHPEOeNeHUs]




9Hepauu 8 cnekmpe abcoIomHo YEPHO20 meid.

[lepeuncnars BUJIbI 3JEKTPOMAarHUTHBIX U3ITy4YEHUH, X HICTOYHHUKH, CBONCTBA,
npuMeHenue. Mcnonap3o0BaTh KAy 31EKTPOMarHuTHEIX BOJIH. CpaBHUBATh CBOKCTBA
AJIEKTPOMATrHUTHBIX BOJIH Pa3HbIX JIMANa30HOB.

OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIbHOCTH (3 u)

CBeToBbI€ KBAaHTHI (5 4)

Ilpuuunsr nossrenus CTO.

[Toctrynarel CTO: uHBapuaHTHOCTH MOJYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHITUI
OTHOCHUTEJIbHOCTH DUHIITEHHA.
IIpocmpancmeo u 8pems 6 cheyuanbHol
meopuu OMHOCUMENbHOCMU. DHepeUus U
UMRYTILC C80OOOHOU YACMUYDL.

CBs13b MacChl U SHEPTUH CBOOOHOM

4aCTHUIbI. 9HepFI/I${ IIOKOA.

JaBaTh omnpeneneHune MOHATHI: cOObITHE, TOCTYNIAT, COOCTBEHHAs! HHEPIUAIbHAS
cucreMa oTcuéra, COOCTBEHHOE BpeMsi, COOCTBEHHAs! IJIMHA TeJla, Macca MOKOS,
MHBApUAHT, YHEPTUS TIOKOSI.

ObvscHAMb NPOMUBOPEY U MENHCOY KNACCULECKOU MEXAHUKOU U 2JIeKMPOOUHAMUKOU
Maxceenna u npuuunst noasrenus CTO.

®opmynuposats noctyiaatsl CTO.

®opmynrpoBaTh BeIBOJbI U3 1ocTynatoB CTO u 0b6wvacuame peramusucmckue
aghghexmul cokpawenus pasmepos mena u 3ameodieHus. BpeMeHU MeAHcOy 08YMs
COOBIMUAMU C MOYUKU 3PEHUA OBUINCYULENICSl CUCeMbl OMC4éma. AHaTU3UPOBATh
(bopMyITy pelITHUBUCTCKOTO 3aKOHA CIOKEHHUSI CKOPOCTEH.

1Iposooums muicnennvle s3xcnepumenmolt, noomeepacoarowue nocmynamol CTO u ux
C1e0Cmausl.

Haxooums 6 konkpemnoti cumyayuu 3nauenus: ckopocmeti men 6 CTO, unmepsanos
8pemenu Mexcoy coobimuamu, OIUHy med, IHepeUio HOKOSI Yacmuybl, NOJIHYIO
9HEp2UI0 YACUYbL, PETAMUBUCICKUL UMNYILC YACTNUYDL.

3anuchIBaTh BRIPAXKEHUE IS SHEPTUU TIOKOS U NOIHOU IHep2uu JaCcTHIL.

W3narath CyTh MPUHIIMIIA COOTBETCTBUSI.

Haxonuts B nutepatype u Uurepuere nundopmariuio o Teopuu sdupa, oo
AKCIIEPUMEHTAaX, KOTopble nmpusesn K co3aanuio CTO, 06 OTHOCUTENHHOCTH
paccTosHUM U MPOMEKYTKOB BpeMeHH, 0 buorpaduu A. DitHiTeliHa. Bricka3piBaTh
cBo€ MHeHue o0 3HaueHuu CTO 115 COBpEMEHHON HayKH.

["'0TOBUTH Mpe3eHTaUN U COOOIICHNUS TI0 U3YYSHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPEACTABJICHBI B YICOHHKE).

KBAHTOBAS ®U3UKA (17 uv)

OcHOBBI CIeNNAJIbLHOM
TEOPUH OTHOCUTEJIBLHOCTH
(CTO)

B4

Ilpeomem u 3a0auu K6anmoeou usuUKu.
I'mnore3za M. IInanka o kBaHTax.
®oroadpdext. DOToH.

VpaBHeHue A. DiiHIITEHA 115
dororddexra.

Onvimot A.I'. Cmonemosa.

3axonvt pomosghghexma.
KopmyckynsspHO-BOTHOBOH Jyaliu3M.

HHugpakyus snekmporos. JlaBneHue cBera.

Ormertet [1.H. Jlebenesa u C.1. Basuiiosa.
CoOOTHOIIIEHHE HeONpeaeIEHHOCTEN

JaBaTh onpeneneHue MOHATHI: PoT0d(PPEKT, KBAHT, TOK HACHIIIICHHUSI,
3a/IepKUBAIOIIEe HaIpsDKEHNE, paboTa BeIX0/a, KpacHas rpanuiia Gotodddekra.
Dopmynuposame npedmem u 3a0auu K8AHMOBOU GUUKU.

Pacnio3naBate, HaOMIOAATh siBIeHUE POTOIPdEKTA.

OnuceiBath onbIThl CTONETOBA.

®dopmynupoBaTh runote3y [1nanka o kBaHTax, 3akoHbI GoTodddekTa.
AHanm3upoBath 3aKOHbI poTodrddekTa.

3anuchIBaTh M COCTABIIATH B KOHKPETHBIX CHUTYAIMSIX ypaBHEHUE DUHIITeHHA st
dororddexra U HaXOAUTh C €r0 MOMOIIBI0 HEU3BECTHHIC BEIMYMHBI.
BbrancnsaTh B KOHKPETHBIX CUTYallUMsAX 3HAUEHHUS MaKCUMaJIbHOW KMHETUYECKOM
SHEPruM POTOIIEKTPOHOB, CKOPOCTH (HOTOITEKTPOHOB, PAOOTHI BBIXO/A,




['eitzenOepra.

3aMUParoIIero HAMPSHKCHUS, YaCTOTHI U ITTUHBI BOJIHBI, COOTBETCTBYIOIIMX KPaCHON
rpanuie Gorordpdexra.

[TpuBOAMTE IPEIMEPHI UCTIONIB30BaHUs (poTodddeKTa.

OOBSICHITH CYTh KOPIYCKYJISIPHO-BOJTHOBOTO JTyallu3Ma.

OnuceiBath onbITH JIeOeneBa o n3MepeHuIo JaBJICHUS CBETA M ONBITH BaBuiiosa 1o
OIITHKE.

Onucvieams onvimuvl no OUPPaKyuL 1eKMpOHO8.

dopMmyIHpoBaTH COOTHOIICHHE HeonpeaenénHoctel [ 'elizenOepra u 0ObICHITH €ro
CYTb.

Haxomauts B muteparype u Murepuete nundopmanuio o padorax CroneTona,
JleGenera, BaBunosa, [1nanxa, Komnmona, oe bpoiiis.

BbI1ensTh posihb pOCCUNCKHX YIEHBIX B HCCIICOBAHUN CBOMCTB CBETA.

[TpuBOIUTE TPUMEPHI OMOIOTHYECKOTO M XUMUYIECKOTO JICHCTBUS CBETA.

["'OTOBUTH NMPE3EHTALUU U COOOLICHHUS IO U3YYCHHBIM TeMaM (BO3MOYKHBIC TEMBI
MIPEACTABJICHBI B YIYCOHHKE).

AtoMHasi puzukKa
(3 v)

OmnsiTel Peszepdopna. [Tnanerapuas moxensb
cTpoeHus aroma. OObsICHEHUE JIMHENYAaTOro
CIEKTpa BOJOPOJa Ha OCHOBE KBAHTOBBIX
noctyinaroB bopa.

Cnonmannoe u 8viHysHcOeHHoe

uznyuenue ceema. Jlasepul.

JlaGopatopHas pabora:

1. HabmroieHue CIIomHOro 1 JMHEeH4aToro
CIIEKTPOB.

2. UccnenoBaHue cekTpa BOJOPOJA.

JlaBatb onpeneneHne MOHATUN: aTOMHOE SIAPO, SHEPreTUUECKUN YPOBEHb, SHEPT U
VOHU3ALUH, CHOHMAHHOE U3TYYeHUe CBema, 6bIHYICOCHHOE U3NyUeHUe ceema.
OnwuceiBath onbITh Pesepdopra.

OnwuceIBaTh U CpaBHUBATh MoJiesin aToMa ToMmcoHa u Pesepdopaa.

PaCCManI/IBaTI), HCCJICA0OBATh U OIIMCHIBATH JIMHEHJaThIe CIICKTPHI.

@opMyIMpPOBaTH KBAaHTOBBIE ITOCTYJIATHI bopa.

OOBsACHATH TMHEHYAThIE CIIEKTPBI aTOMa BOJOPOa Ha OCHOBE KBAaHTOBBIX
nocTynaTos bopa.

PaccunTreiBaTh B KOHKpCTHOﬁ CUTyallu 4aCTOTY U JJIMHY BOJIHBI UCITYCKA€MOI'O
(doToHa Ipu Iepexoie aToMa U3 OJHOTO CTALIMOHAPHOIO COCTOSIHUS B IPYroe,
HHEPIUI0 HOHU3ALUY aTOMA, GbIYUCAAMb 3HAYEHUS. pAOUYCO8 CMAYUOHAPHBIX OpOUM
IJIEKMPOHOB 6 amome.

Onucvieams ycmpoucmeo u 006vACHAMb NPUHYUN OelCMBUsL 1A3EPO8.

Haxoauts B muteparype u MHTepHEeTe cBeneHus o pakTax, MOATBEPKIAIOIINX
CJIO)KHOE CTPOCHHUE aToMa, 0 paboTax yu€HBIX [0 CO3AaHUI0 MOJIENIU CTPOEHHS aToMa,
NOJYYeHUIO BbIHYICOEHHO20 U3NYyYeHuUs, O IPUMEHEHUH J1a3epOB B HayKe, MEAUIIHE,
MPOMBIINIJICHHOCTH, 6BITy.

BbeIaensaTs poiabs poCCUNCKUX YUEHBIX B CO3JJaHUU U UCIIOJIB30BAaHUH JIa3€POB.
["'0TOBUTH Mpe3eHTALUU U COOOLICHUS IO U3YYECHHBIM TeMaM (BO3MOYKHBIE TEMBI
IPE/ICTAaBJICHbI B YUeOHHUKE).

Du3uKa AaTOMHOI0 sAPa
(7 9)

CocTaB ¥ cTpOoeHHE aTOMHOTO siIpa.
N3oTonsbl. AAnepHble CUITBI.

Obmennas mooenb s10epHO20
63aUMOOEUCBUSL.

JledexT Macchl M SHEPTHsI CBSI3M SIpa.

JlaBaTh ompeneneHus MOHATHIA: MaCCOBOE YHCIIO, HYKJIOHBI, SIZICPHBIE CHITHI,
supmyanbhvle yacmuysl, 1eHEKT Macc, SHEPTHUS CBS3H, yIeIbHAs YHEPTUS CBI3U
ATOMHBIX SJIEP, PATUOAKTUBHOCTD, AKMUBHOCMb PAOUOAKMUBHO20 eujecmad,
MepuoJ Mojypacnaaa, UCKyCCTBEHHAsl paIMOAKTUBHOCTb, SIICPHBIC PEAKLIUH,
HHEPreTHUECKUN BBIXOJ AIEPHOM peakly, IIenHas siiepHas peakuus, KodphuueHT




PagnoaktuBHOCTE. BUabl palnOaKTUBHBIX
IIPEBPAILCHHUI aTOMHBIX SIZIEP.
Paouoaxkmusnoe uznyuenue, npasuna
cmewjeHus.

3aKOH pal0aKTUBHOIO pacnaja.

MeTo/1p1 HAOJIIOIEHUS U PETHCTPAIITT
3JIEMEHTaPHBIX YaCTHII.

SlnepHble peakiuu, peakiuu AeJIeHUs U
cuHTe3a. Llennas peakuus naeseHus saep.
Hoepnas snepeemuxa. TepMosAepHBIT
CUHTE3.

IIpumeHeHune A1epHON dSHEPIUM.
Buonoeuueckoe oeticmsue paouoaxmugHuix
U3YyYeHU.

JlabopaTtopHnast pabora:

OnpezneneHne UMITYIIbCA U SHEPTHH YaCTHUIIBI
NIPU JBWKEHUH B MAarHUTHOM I10JI€ (110
¢dororpadusm).

pPa3MHOKEHUS HEUTPOHOB, KpPUTUYECKAsI MAacCa, PEaKTOPbI-Pa3MHOXKUTEIH,
TEepMOsIIEpHasl peaKLusl.

CpaBHUBATh CBOMCTBA MPOTOHA U HEUTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIENb SI/Ipa.

OnpenensaTh cOCTaB SAEp pa3IMYHBIX IEMEHTOB C MOMOIIBIO TaOIUIBI MeHaeneeBa.
N300pakaTh ¥ YUTATh CXEMbI AaTOMOB.

CpaBHMBATh CHITy JIEKTPHUUECKOTO OTTAJIKMBAHUS IPOTOHOB U CUJTY CBSI3U HYKJIOHOB
B siipe. [lepeuucnams u onuceiéams ceoticmea s0ephvix cul. QO0vACHAMb 0OMEHHYIO
MoOeNb 83aUMO0elCmeuUs.

Bbruucnate nedext Mace, 3Hepruio CBsI3U U yACJIbHYIO SHEPIHIO CBA3H KOHKPETHBIX
aTOMHBIX sJiep. AHAJIU3UPOBATh CBSA3b YJEIbHOW SHEPTUHU CBSI3U C YCTOMUMBOCTHIO
anep. [lepeuncnsate BUbI paiMOaKTUBHOIO paciaaa aTOMHbIX siep. CpaBHUBATH
CBOIiCTBa anb(da-, 0eTa- U TaMMa-U3ITydeHUH.

3anucwisame npasuna cmewjeHus npu paouoakxmusHuix pacnaoax. Onpeoensimo
anemenmol, 0bpazylowuecs 6 pe3yibmame paouoaKkmueHbiX pacnacos.

3anuchIBaTh, OOBSCHATH 3aKOH PaJIMOAKTUBHOTO paciajia, yKa3blBaTb IPAHUILIBI €T0
IpUMEHUMOCTH. OIpenensaTh B KOHKPETHBIX CUTYalLUAX YMCIIO HEpaclaBUINXCs SIep,
YUCJI0 pacHaBIIUXcA Aep, IEPUOJ OIypaclana, akmugHOCHb 8eujecmsd.
Ilepeuucnsamob u onucvieames Memoovl HAONOOEHUsS U PeUCTPAYUU INEeMEHMAPHBIX
yacmuy. Habnooams mpexu anvgpa-uvacmuy 6 kamepe Bunvcona. Pecucmpuposams
sA0epHble usnyueHus ¢ nomowvio cuémuuka I eticepa. Onpedensims UMnYIbC U
9HEpeUI0 Yacmuybvl NpU OBUNCEHUU 8 MACHUMHOM nojie (no pomozpaghusam).
3anuchIBaTh siAepHbIE peakuu. OnpenensTh NPOAYKThI SAEPHBIX pPEaKIuil.
PaccunThIBaTh YHEPTUYECKHI BBIXO/ SIAEPHBIX PEAKIIH.

OnucelBaTh MEXaHU3MBI JEJIECHUS SEP U LEMHOMN siAepHON peakuuu. CpaBHUBATh
AJIEPHBIE U TEPMOSIEPHBIE PEAKLINH.

ObvacHams npuHyunsl Ycmpoucmea u pabomul 0epHblX peakmopog. Y 4acTBOBaTh B
00CYXJI€HUH MPEUMYIIECTB U HETOCTATKOB SJIEPHOIN SHEPTETUKHU.

Ananuzupoeame onacHoCmv S0EPHbIX ULYYEHULl 0TI HCUBBIX OP2AHUMOB.

Haxonuts B nmuteparype u HTepHeTe cBeieHust 00 OTKPHITHH IPOTOHA, HEMTPOHa,
PaZ0aKTUBHOCTH, O MOJTYYE€HUU U UCTOJIb30BaHUM PAAHOAKTUBHBIX H30TOIOB,
HOBBIX XUMHUYECKHUX JIEMEHTOB.

Bb1aensaTe posb pocCHNCKUX YYEHBIX B UCCIEA0BAHUAX aTOMHOIO s1/ipa, OTKPBITUN
CIIOHTAHHOTO JIEJICHMSI SJIEP YpaHa, pa3BUTHH sIIEPHON PHEPTETUKH, CO3JaHUH HOBBIX
uzotornoB B OUAN (O6bequHEHHBIN HHCTUTYT AJIEPHBIX HccienoBaHui B I. J[yOHe).
["'0TOBUTH Mpe3eHTAIMH U COOOIIEHHUS [0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
IIPE/ICTaBJICHbI B YUCOHHUKE).

3JIeMeHTaprIe YacTHIbI
2w

3H€MCHT&pHBI€ qaCcTUulbl.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
YCcKOpUTEIN 2JIEMEHTApHBIX YaCTHII.

JlaBatp orpeneneHue NOHATUN: aHHUTHIISILHSL, IeNMOHbl, A0OPOHbL, KAPK, 2NIH0OH.
[lepeuncnaTb OCHOBHbBIE CBOWCTBA 3JIEMEHTAPHBIX YACTHII.
Bb1aensiTe rpymnibl 3JeMEHTapHbIX YacTHIL.




IlepeunciiaATh 3aKOHBI COXPaHEHUS, KOTOPBIE BBIIOJIHAIOTCS IIPU NIPEBPALICHUAX
gactull. OnUChIBaTh NIPOLECCH aHHUTUIISLUY YaCTHUL] U aHTUYACTUL U POKICHUS
JIEKTPOH-TIO3UTPOHHBIX T1ap.

HaseiBaTh 1 cpaBHMBATH BU/IbI (PYHIaMEHTAIBHBIX B3aUMO/ICHCTBHIA.
OnuceIBaTh pojib YCKOPUTENEH B U3yUYEHUU 3JIEMEHTAPHBIX YacTull. Haszvieams
OCHOBHbLE 8UObL YCKOPpUMEIell 2IeMeHMAPHbIX YACMUY,.

Haxonuts B nmuteparype u HTepHeTe cBeieHus 00 UCTOPUH OTKPBITUS
AIIEMEHTAPHBIX YACTHII, O TPEX dTANax B pa3BUTHH (DPU3UKH HIIEMEHTAPHBIX YACTHII.
OnuceIBaTh COBPEMEHHYIO (PU3UUECKYIO KAPTHHY MHpA.

["'0TOBUTH NMpe3eHTALUHU U COOOLIEHNS IO U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPEACTABJICHBI B YYCOHHKE).

CTPOEHME BCEJIEHHOM (5 )

CoJiHeyHas1 cUCcTEMA.
CrtpoeHue 1 3BOJIIOIHS
Bcesiennoii (5 1)

Buoumvie osusicenus nebecnvix men. 3axonvl
Kennepa.

ConHeyHasi cucTema: IIaHeThl U Majible Tea,
cucrema 3emutsi-Jlyna.

Ctpoenue u 3Bomtoius CosiHIa U 3BE3 L.
Knaccudukanus 38€31. 3BE3bI U HICTOYHUKHU
WX DHEPTHUH.

[NanakTuka. CoBpeMeHHbIE TTPEICTABICHUS O
CTPOEHUHU U IBOJIIOLIMU BceneHHOu.

Hpyeue eanaxmuxu. Ilpocmpancmeenno-
8pemMeHHble Macumadvl Haba00aemou
Bcenennoii. Ilpumenumocms 3aKk0H08 (husuxu
07151 00BACHEHUS NPUPOObL KOCMUYECKUX
00beKmos.

Témnaa mamepus u mémnas IHEPeUsl.

JlaGopatopHas pabora:
Omnpenenenue nepuoja oOparieHus TBONHBIX
3BE311 (TI0 TMEYaTHBIM MaTepHraliaM).

Habmonenus:
Beuepnue nabmonenus 38€31, JIynsl u
IUTAHET B TEJIECKOM MM OMHOKJIb.

Hccnenosanmue:
HccnenoBanue OBUKEHUS IBOMHBIX 3BE3]
(Mo TIeYaTHBIM MaTepuasam).

JlaBaThb onpeneneHue MOHATUI: HebecHas cghepa, IKIUNMUKA, HebecHwlil SK6amop,
NOJIIOC MUPA, OCb MUPA, Kpye CKIOHEHUsL, NPAMOE BOCX0HCOeHUe, CKIIOHEHUE,
napaniaxc, mapcek, aCTPOHOMUYECKAas SIUHUIIA, TIEPUTEIH, adeii, COTHEIHOE
3aTMEHHE, JIYHHOE 3aTMEHUE, TUTAHEThl 36MHOW TPYIIIbI, IJITAHETHI-TUTAHTHI,
acTepou i, METeOp, METEOpuUT, PoTocdepa, CBETUMOCTh, MPOTYOEepaHell, ny1bcap,
HeUmpOHHAs 36e304, YépHAas Oblpa, IPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, TAJIAKTHKA,
KBa3ap, KpacHOE€ CMEILIEHUE, TeOpHs boabIIoro B3peiBa, BO3pacT BeeneHHoi.
Hab6mronate JIyHy ¥ miiaHeThI B TEJIECKOTI.

Briiensate ocobeHHOCTH cucTeMbl 3emus-JlyHa.

Pacnio3naBate, MOJIeIMpOBaTh, HAOMIOJATh IYHHBIE H COJIHEYHBIEC 3aTMEHHUS.
OOBSACHATH MPUITUBHI U OTIUBHI.

Dopmynuposams u 3anucvieams 3akonsl Kennepa.

OnuceiBath cTpoeHre COIHEYHON CUCTEMBIL.

[lepeuncnarh miIaHeThl U BUABI MATBIX TEI.

OnuceiBats cTpoenue ConHua.

Hab6mronate comueunsie msiTHa. CoOr01aTh MpaBuiia 6€301MacHOCTH MPU
HaoOmonenun ComHia.

[TepeuucnaTb TUTUYHBIE TPYIIIHI 3BE3], OCHOBHBIC (PU3MUECKUE XaPAKTEPUCTUKH
3BE3 .

OnuceIBaTh 3BOJIIOIUIO 3BE3T OT POKIACHUS O CMEPTH.

HaspiBatb campie sipkue 3BE3bI U CO3BE3IUSL.

[lepeuncnarb BUABI TAIAKTUK, OMUCHIBATh COCTAB U CTPOEHUE TAJIAKTUK. BhaenaTs
Muneunsiit [lyTe cpenu npyrux ranaktuk. Onpenensatb MmecTo COTHEYHON CUCTEMBI B
[NamakTuke. OnieHUBATH TOPSIOK PACCTOSTHHUH 10 KOCMUYECKUX 0OBEKTOB.
OnuceiBaTh CyTh KPAaCHOTO CMEIICHUS U €r0 UCIOJIb30BAHUE MTPU U3YUECHUU
rajlakTHK.

[IpuBOAKMTH KpaTKOE M3JI0KEHNE TE€OPUU BOJIBIIOro B3phIBa U TEOPUHU
pacumupsronierics BeeneHHoil.




ObvsicHAMb cymb NOHAMUU «MEMHASL MAMEPULY U KMEMHAS IHEPSULY.
IIpusooumsv npumepsl UCNOIBL30BAHUS 3AKOHO8 PUIUKU 0151 0OBACHEHUSL NPUPOOLL
KOCMUYECKUX 00BbEKMO8.

PaGorate B nape u rpyIe npy BbIIOJHEHUH IPAKTUUECKUX 3aJaHUI.
Hcnonb3oBate MHTEpHET 1151 TOMCKA H300paskeHUI KOCMUYECKUX 00BEKTOB U
nHpopmaruu 06 UX 0COOECHHOCTSIX.

Y4acTBOBaTh B 00CYKICHUHU U3BECTHBIX KOCMUYECKUX HccieloBaHui. Boiaenars
COBETCKHE U POCCUNCKUE JOCTUKEHHS B 00JIACTH KOCMOHABTUKU U UCCIIEOBAHUS
KocMoca. OTHOCUTBCS C YBaKEHUEM K POCCUMCKUM YYEHBIM U KOCMOHABTaM.
Haxonuts B nurepatype u HTEepHETE CBEACHUS HA 3aJaHHYIO TEMY.

["'OTOBUTH NMPE3EHTAIIMH U COOOIICHHUS [0 U3YYCHHBIM TEMaM.

IloBTopenue (10 4)







