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MNOACHUTEJIBHASA 3AIIMCKA

JlanHast mporpamma omnpeessieT 00s13aTebHOe IPEMETHOE COJIepKaHue, YCTaHABIMBACT IPUMEPHOE pacipe/ieiieHIe
y4eOHBIX YacoB MO TEMAaTHYECKUM pa3JenaM Kypca U peKOMEHIyEMYIO NOCIIEOBATENbHOCTh U3yUYEHUS TEM H Pa3/iesioB
y4e0HOT0 MpeAMEeTa ¢ YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JOTMKU y4eOHOIO MPOLEcca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. [IporpamMma naér npeacTtaBieHue O MLENsAX, CONEp)KaHUHU, OOIEl cTpaTernu oOydeHwus,
BOCIIUTAHUA U Pa3BUTHUS 00yUaIONIXCs CpeicTBaMu yueOHoro mpeamMera «dPusnka» Ha yriyOJaéHHOM ypOBHE.

N3yyenue kypca GU3NKK YIIIyOJIEHHOIO YPOBHS MO3BOJISIET PEATM30BaTh 3aaud MPO(PECCHOHATBHON OpHUEHTALNH,
HAIpPaBJIEHO HA CO3JaHUE YCIIOBUM NJISl MPOSBICHUSI CBOMX MHTEIUIEKTYaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEW Ka)IbIM
y4Yaliumcsi, KOTOpble HEOOXOAUMBI IJIsl NPOAOKEHUs 00pa30BaHUS B BBICIIMX Y4YEOHBIX 3aBEJICHUSAX IO Pa3IMYHBIM
(U3UKO-TEXHUYECKUM U MHKEHEPHBIM CIELIUATIbHOCTSIM.

B mporpamme omnpenensitoTcs IUIAHUPYEMbIE PE3yNbTaTbl OCBOCHHS Kypca (M3MKM Ha YPOBHE CPEIHEr0 OOIIEro
oOpa30oBaHus: JIMYHOCTHBIE, METAlpEAMETHbIE, MpeAMETHbIe (Ha yriayO0n€éHHoMm ypoBHe). HayuHo-meTononorudeckoit
OCHOBOM 1 pa3pabOTKH TpeOOBaHUI K JIMYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00ydJaronuxcs,
OCBOMBIINX MPOTpaMMy CPeIHEro oO1ero oopa3oBaHus Ha YIIIyOJEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AESATEIbHOCTHBIN
MOAXO/.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

du3nkKa Kak Hayka o HauOoJsiee 00X 3aKOHAX MPUPOIbL, BHICTYNAs B KAU€CTBE Y4EOHOT0 MpeaMeTa B IIKOJIE, BHOCHT
CYIIIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHU 00 okpyxaroriem mupe. LLIkonbHbIN Kypc PU3NKH — CHCTEeMOOOPa3yIOIU JIst
€CTECTBEHHO-HAYYHbBIX yUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHUE 3aKOHBI JIKAaT B OCHOBE IPOIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, Onosoruen, ¢puznueckoi reorpadueil u actponomuei. Mcnoiap30BaHne U aKTUBHOE NMPUMEHEHHE
(bu3MYecKuX 3HAHUN OMpeNEeNseT XapakTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUHN B chepe SHEpPreTUKH, TPaHCIopPTa,
OCBOEHHS KOCMOCA, MOJTY4YEHHs] HOBBIX MaTEPHUAJIOB C 3a/laHHBIMU CBOMCTBaMU U Jip. V3ydueHne pu3uku BHOCUT OCHOBHOM
BKJIaJ, B (OPMUPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa ydaluxcs, B (OpPMHUPOBAHME YMEHHUH NPUMEHSTh
HAYYHBI METOJI O3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUI.

B ocHOBy kypca QpU3MKHM cpeqHel IIKOJbI MOJIOKEH sl UAeH, KOTOPble MOKHO pPacCMAaTpUBATh KakK MPUHIUIIBI €T0
IIOCTPOCHMUS.



Hoen yerocmuocmu. B cCOOTBETCTBUH C HEU KypC SIBISAETCS JOTHUECKHU 3aBEPIIEHHBIM, OH COAEPKUT MATEPHUAN U3 BCEX
pasnenoB (U3MKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOW, TaK W COBpeMeHHOUW ¢usuku. Hoes zenepanuzauuu. B
COOTBETCTBUHM C HeW MaTepuan Kypca GU3NKH O00beIWHEH BOKPYT (pu3mueckux Teopuid. Bemymmm B Kypce sBIsSeTCS
dbopMHpoBaHUE MTPEACTABICHUMN O CTPYKTYPHBIX YPOBHSAX MaTEPUH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanusi npearnojiaraeT HMCHOJb30BaHHE TYMAaHUTApHOTO MOTEHIMala (PU3nYecKOon
HAyKH, OCMBICIIEHUE CBA3HM Pa3BUTHUS (DU3HUKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoea npuxnaonoit nanpasenennocmu. Kypc QU3MKHU yIIyIOJIEHHOTO YPOBHS IPEANOJAracT 3HAaKOMCTBO C IIHPOKHUM
KPYrOM TE€XHUYECKUX M TEXHOJOTMUECKHUX MPUIOKEHUH U3yUYEHHBIX TeOpUuil U 3akoHOB. [Ipu 3TOM paccMaTpuBaroTCs Ha
YPOBHE OOIIMX MPEJCTABICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOMUCTBA U TEXHOJIOTUH.

Hoea 3konozuzayuu peanusyercs MOCPEICTBOM BBEJACHUS 3JEMEHTOB COAEPKaHUA, MOCBSIIEHHBIX SKOJIOTHYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJOTMH, a TaKXKe 0OCYXIeHUs mpodiem
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON 0€30MaCHOCTH.

OcBoeHHE coJiepKaHusl IPOrpaMMBbl JOJKHO OBITh MOCTPOEHO Ha MPUHUUIAX CUCTEMHO-AESTEIbHOCTHOTO MOAXO0A.
Jns pusuku peanuzanus STUX MPUHIUIOB Oa3UpyeTcs Ha MCHOJIb30BAHMHM CaMOCTOSITENIBHOIO ASKCIIEPUMEHTa Kak
MOCTOSIHHO AeicTBYronIero (akropa yueoHoro npouecca. s yriay0aéHHOro ypoBHSI — 3TO CHCTEMa CaMOCTOSITEILHOTO
YUYEHHUYECKOT0 IKCIEPUMEHTA, BKIIIOYAIOMIETO (DPOHTAIbHBIE YUYEHHUYECKHE OMbITHI MPHU M3yYEHUH HOBOI'O MaTepuara,
nabopaTopHble pabOThl U paboOThl TpakThkyma. [Ipm 5TOM BO3MOXKHBI JBa crocoba peanu3anuu  (HU3NIECKOTO
nmpakThKyMa. B mepBoM ciydae mpakTukym npoBoauTcs b0 B koHIie 10 u 11 xkmaccoB, 160 mocie nepBoro ¥ BTOPOTo
MOJIYTOJUH B KaXJIOM M3 3TUX KiaccoB. BTopoil cnoco6 — 3To uHTerpamusi paboT MNpakTUKymMa B CUCTEMY
Ja00paTOPHBIX PadOT, KOTOphIE MPOBOJATCS B Mpoliecce u3ydeHus pasnena (temsl). [Ipu stom mox pabGoramu
IPaKTUKyMa ITOHUMAETCS CaMOCTOATEIBbHOE MCCIEJOBAHUE, KOTOPOE IPOBOJUTCA IO PYKOBOJACTBY CBEPHYTOIO,
00001IEHHOTO BUa 0€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme cuctema y4eHUYECKOTO SKCIIEpPUMEHTA, J1a00paTOPHBIX pabOT U MpaKTUKyMa MpeCTaBIeHa €AHUHBIM
nepeuHeM. BriOop TeMaTuky 1Sl 3TUX BHJIOB YYCHUYECKHUX MPAKTHUECKUX padoT
OCYUIIECTBJISIETCS YUaCTHUKAMU 00pa30BaTENIbHOIO MPOLECCa MUCXO0ld M3 OCOOCHHOCTEH MOYPOUHOIO IUIAHWPOBAHUS U
ocHauleHus kabuHeta ¢usuku. [Ipu s3ToM oOecnieunBaeTcs OBlIaJAeHUE O0yUYAIOIUMUCST YMEHUSIMH IPOBOAUTD MPSMBbIE U



KOCBEHHBIC HM3MEPEHUS, WCCIACAOBAHUS 3aBUCUMOCTEH (DU3WYCCKUX BEIUYMH W ITOCTAHOBKY OIBITOB IO IMPOBEPKE
MIPEIOKEHHBIX TUITOTES.

Bonbioe BHUMaHWE ymenseTcs PENICHUIO0 PacuYETHBIX M KAa4eCTBEHHBIX 3amad. [Ipw 3ToM 1t pacy€THBIX 3amad
IPUOPUTETOM SIBIISIFOTCSI 3aJadyd C  SBHO 3aJlaHHOW W HESBHO 3aJlaHHON (PU3WYECKOW MOJENBIO, TO3BOJISIONINC
NPUMEHSATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK M WHTETPUPYS MPUMEHEHHUE
3HAHWH W3 Pa3HbIX pa3eioB. /[ KaueCTBEHHBIX 3a71a4 IPUOPUTETOM SBIISIFOTCS 3a/IaHUsI Ha O0BSICHEHUE / TIPEICKA3aHHE
MPOTEeKaHUS (PU3NUSCKUX SBICHUA U TPOIECCOB B OKPYKAIOIICH JKU3HU, TpeOyromuye BRIOOpa GU3HIESCKOW MOICTH IS
CUTYaIlUH NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu GI'OC COO k maTepualbHOTEXHHUUYECKOMY OOECIEeYeHHUI0 Y4eOHOro mporecca
Kypc QU3MKH YIIIyOJEHHOTO YPOBHS B CPEIHEH INKOJE JIODKEH M3Y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOWHETA.
B kabunere ¢(u3uku MOHKHO OBITH HEoOXoAaumoe jadopaTopHOoe OOOpYyAOBaHUE ISl BBITOJHEHHS YKA3aHHBIX B
mporpaMMe YYCHHYECKUX OTBITOB, JTAOOPATOPHBIX pabOT W pabOT MpakTUKyMa, a TakXke JIEeMOHCTPAIMOHHOE
obopy10BaHHE.

JlemoHCTpannonHoe obopyaoBanue GopMupyercs B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIBHON JOCTAaTOYHOCTU U
oOecrieuynBaeT MOCTAHOBKY IMEPEYUCICHHBIX B TPOTpaMME KITFOUEBBIX JIEMOHCTPAIMNA I WCCIICIOBAHUS HM3ydaeMbIX
SIBJICHWA W TIPOIIECCOB, DMITUPUICCKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, NX TEXHHYECKHX MTPUMEHEHUH.

JlaGopaTopHOoe 000OpyIOBaHWE JIsi YYCHHMYECKUX NPAKTHYCCKUX paboT dopmupyercs B BHUAC TEMaTHUYCCKUX
KOMILJIEKTOB U OO0ECIeYMBaETCs B pacy€Te OJHOTO KOMIUIEKTa Ha JABYX OOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
JabopaTopHOTO 000PYIOBAHUS OJDKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCTOJB30BAHUH aHAJIIOTOBBIX M ITU(POBBIX
prUOOPOB, a TaK)KE KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJIC ITU(POBBIX J1a00paTOpHUii.

HEJA U3YUEHUSI YYEBHOI'O ITPEJIMETA «®U3UKA»

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

— ¢opMHupoBaHWE WHTEpPECa M CTPEMJICHUS OOYYalomUXCS K HAyYHOMY U3YYCHHUIO TMPUPOJBI, Pa3BUTHE WX
WHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE TMPEACTABJICHWA O HAyYHOM METOJE IO3HAHHUSA W (POPMHUPOBAHUE HCCIICTOBATEIHCKOTO OTHOIICHHS K
OKPY>KaOIIUM SIBIICHUSIM;



— ¢opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS MAaTepuu U (PyHIaMEHTaIbHBIX
3aKOHOB (DU3HKH;
— (hopmupoBaHue yMEHUI OOBSICHATD SABJICHUS C UCIIONIb30BAaHUEM (PU3MUECKHUX 3HAHUIM M HayYHBIX JOKA3aTENIbCTB;
— (opMupoBaHUE NPEICTABICHUN O pOJIM (PU3KKH JJIs1 PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.
— pa3BUTHE TMPEACTABICHUM O BO3MOXKHBIX cdepax Oyaymer npodeccuoHaNbHOW NEATeTbHOCTH, CBSI3aHHBIX C
(¢u3HMKOMH, MOArOTOBKA K AaJIbHEHIIEMY OOYyYEHHUIO B 3TOM HamlpaBICHUH.
JlocTrkeHHne 3THX LieJield 00ecrieunBaeTCsl PEIICHHEM CIEIYIOIUX 33aa4 B MPOLECCe M3YYeHUsl Kypca (PU3MKH Ha
YPOBHE CpeHEro o01ero o0pa3oBaHusl::
— NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOUAsi MEXAHHUKY,
MOJIEKYJIIPHYIO (DU3UKY, SJIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOPU3UKH;
— (hopmupoBaHrEe YMEHUN NPUMEHSITh TEOPETUUECKHUE 3HAHUS ISl OOBSICHEHUSI (PU3NUYECKUX SIBJIEHUN B MPUPOJE U IS
MPUHATHS IPAKTUUECKUX PEIICHUHN B MOBCETHEBHOM KU3HM;
— OCBOEHHE CTOCOOOB PEIICHUs Pa3InYHbIX 3a/1a4 C SIBHO 33JaHHOW (U3UYECKON MOJENbIO, 3a/1a4, M0Ipa3yMeBatoIINX
CaMOCTOSITENIbHOE CO37jaHie (PU3NUECKON MOJIENH, aJleKBaTHOW YCIIOBUSAM 3aJauH;
— MOHUMaHUE (PU3NYECKUX OCHOB M MPUHUUIOB JIEUCTBHS TEXHUUYECKUX YCTPONCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX
BIIMSIHUS Ha OKPYKAIOWIYIO CPENy;
— OBJIQJICHHE METOJAMH CaMOCTOSITEJIbBHOIO TUIAHUPOBAHUA M MPOBEACHUS (PU3NYECKHX SKCIEPUMEHTOB, aHaIU3a U
MHTEpIpeTaluy HHGOPMaLUK, ONPeIeICHNUs JOCTOBEPHOCTH MOTYYEHHOIO Pe3yJIbTaTa;
— CO3[IaHME YCJIOBUM JJIsl Pa3BUTHUA YMEHMH NIPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPYECKOM NESITEIBbHOCTH; Pa3BUTHE
UHTEpeca
K cdepam mpodeccuOHATBHON EATeIbHOCTH, CBSA3aHHOM C (hHU3UKOM.
MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC COO  yrayOné€HHBIM ypoBEeHb H3ydeHHsI ydeOHoro mpeamera «Pusnka» Ha ypOBHE
cpemHero oOmero o0pa3oBaHUs BHIOWpAETCS OOYYAIONIMMUCS, TUIAHUPYIOIIMMH TPOJIODKCHHE O00pa3oBaHUsS TIO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PpOoduIIs.
. YueOHBIM IUIAaHOM MPeayCMOTpeHOo u3yueHue ¢pusuku B 00bEMe 340 41 3a 1Ba roja oOyueHus: S 4B Heaenmo B 10 u
11 kmaccax.



B mporpamme kakIoro Kjacca mpeijiaraetcs pe3epB BPEeMEHH, OTBOJAMMBIN Ha BapUaTUBHYIO YacTb MPOTPAMMBI,
coJiep>KaHuEe KOTOpoil GopMHUpyeTcsl ydacTHUKaMU oOpa3oBaTenbHOro mpotecca. Jltobas pabodas mporpamMma JOJKHA
MOJTHOCTBIO BKJIIOYATh B C€0sI COAepKaHUe JaHHOW MPOrPaMMBI

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOI'O IIPEJIMETA «®U3UKA» HA YPOBHE

CPEJHEI'O OBIIETO OGPA3OBAHUS (YIIYBJIEHHBIA YPOBEHD)

OcBoenne yueOHOro mpeamera «dusnka» Ha ypoOBHE cpefHero oouiero oOpaszoBaHus (yriiyOJeHHBIH YpPOBEHbB)
JIOJDKHO O0€eCneurBaTh JOCTHKEHUE CIEIYIONUX JUYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yibTaToB.

JIMYHOCTHBIE PE3YJIbTATbI

I'pasicoanckoe 6ocnumanue:

— c(hOpPMHUPOBAHHOCTh TPAXJAAHCKONW TMO3ULMK OO0YyYaroUlerocss Kak aKTHMBHOIO M OTBETCTBEHHOI'O wiieHa
POCCHUHCKOTO O0IIIEeCTBA;

— MPUHATHE TPAAUIIMOHHBIX O0IIEUYETOBEYECKUX T'YMAHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

— TOTOBHOCTb BECTHM COBMECTHYIO JESATEIbHOCTh B HMHTEpecax TIpPakJaHCKOro OOIIecTBa, Y4YacTBOBAaTh B
CaMOYIIPABJICHHUU B LIKOJIE U IETCKO-IOHOLIECKUX OpraHU3aLusX;

— YMEHHE B3aUMO/JICHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHM C UX (PYHKLUHSAMU U HA3HAUCHUEM;

— TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NEATENBHOCTH.

Ilampuomuueckoe éocnumanue:

— c(pOpMUPOBAHHOCTH POCCUNUCKOMN TPaKIAHCKON UACHTUYHOCTH, NaTPUOTU3MA;

— LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM; IOCTIKEHUsIM Poccun B pusmke U TEXHUKE.

Jlyxoeno-upascmeennoe éocnumanue:

— c(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TOBEICHUS;

— CIOCOOHOCTh OLIEHUBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEUICHUS, OPUEHTUPYSICh Ha MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YKCJIE B IEATEIBHOCTU YUEHOIO;

— OCO3HAHME JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO.



Icmemuueckoe socnumanue:

— ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOYAst SCTETUKY HAy4YHOTO TBOPUYECTBA, MPUCYILETO (PU3HMUECKO HayKe.

Tpyoosoe eocnumanue:

— HHTEpeC K pa3M4yHbIM cdepaM NpoPecCUOHANBHON AEITEIbHOCTH, B TOM YHUCIE CBS3aHHBIM C (U3UKOW U
TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyayiell mpodeccuu M peaan30BbIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHbL;

— FOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PU3KUKHU Ha MPOTSHKEHUU BCEH KU3HU.
JKonozuueckoe ocnumanue:

— ¢(hOopMHPOBAHHOCTh KOJOTUYECKON KYIbTYpPbl, 0CO3HAHUE I100AIBHOIO XapaKTepa dKOJIOITHUECKUX pooiieM;
— IUIAHMPOBAHUE U OCYILECTBIICHHE JIEUCTBHI B OKPY’KAIOIIEH Cpelle Ha OCHOBE 3HAHMS LEJIEN YCTOMYMBOIO Pa3BUTHS
YEJI0BEYECTBA;
— pacUIMpPEHHE OMbITA IEATEIbHOCTH KOJOTMUECKOW HAITPaBIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUI 1O (PUBHKE.
Ilennocmu nayunozo nosnanus:
— c(hopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3UUECKON HAYKH;
— OCO3HaHMWE LEHHOCTH HAyYHOM JEATEeTbHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHUS! PU3UKHU OCYLIECTBISATH MPOEKTHYIO U
UCCJIEI0OBATENBCKYIO JIEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

B npouiecce noCcTHX)EHUS IMYHOCTHBIX PE3YJIHTATOB OCBOCHMS IMPOrpaMMBbl CpeIHEro 0011ero oopazoBanus o (u3nke
y 00y4aronuxcsi COBEpIICHCTBYETCS 2MOYUOHANbHYIL UHMeIeKm, TIPEANoIaralomuil copMUPOBAHHOCTD:
— CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOILMOHAIBHOE COCTOSIHME, BHJETh HampaBlICHUS
pa3BUTHUSI COOCTBEHHOW AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;
— camope2ynuposaHus, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTHh 3a CBOE IOBEIECHUE,
CIOCOOHOCTH a/IaliTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
— GHympeHHel Momusayuu, BKIIOYAOUIEH CTpEMJIEHUE K JOCTHKEHUIO LEIU U YCIEeXy, ONTUMH3M, UHULUATUBHOCTD,
YMEHHE IeUCTBOBATh, UCXOA U3 CBOMX BO3MOXKHOCTEH;
— 2mnamuu, BKJIIOYAIOWEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBaTh €ro MpH
OCYIIECTBJIEHUH OOIIEHNUS, CHOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO;



— COYUANbHBIX HABLIKOG, BKIIOUYAIOIIMX CHOCOOHOCTh BBICTPAMBATh OTHOUIEHUS C JPYTMMH JIOJbMHU, 3a00TUThCH,
NPOSIBIISITE MHTEPEC U pa3pemiaTh KOHPIUKTHI.

METANPEJMETHBIE PE3YJIBTATHI

YHuBepcaJbHbI€ I03HABATEIbHbIE 1efCTBUSA

bazoevie nozuueckue oeiicmeusn:
— CaMOCTOSTEIHHO (POPMYIIUPOBATH U aKTyTM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
— ONPEACINATh LT JACSITEIBHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUH UX JOCTUXKEHUS;
— BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;
— pa3pabaThiBaTh IUTAH pEHICHUS MPOOJeMbl ¢ Y4ETOM aHajiu3a HMEIONIMXCS MAaTepUaIbHBIX W HEMaTepHaTbHBIX
pecypcoB;
— BHOCHUTH KOPPEKTHBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IEJISAM, OIICHUBATh PUCKU TOCICICTBUN
NEeSATEeTbHOCTH;
— KOOPJMHUPOBATH U BHITIOJHATH pa0OTy B YCIOBHUSAX PEATBHOTO, BUPTYATHHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBUSI;
— pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIIEHUH KU3HCHHBIX MPOOJIEM.

bazoevie uccnedosamenvckue oeiicmeus:

— BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMHU MTOHATHUSIMH U METOAAMH (PU3HUECKON HAYKU;
— BJIQJIETh HaBbIKAMU Y4€OHO-UCCIIENOBATEIHLCKOW U MPOEKTHON JESATEIHHOCTH B 00JACTH (DM3MKHU; CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIICHHUs 3adad (U3UYECKOTO COJEp)KaHMsI, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMS,
— BJIQJICTh BUJAMU JCATEIHLHOCTH TI0 MOJTYYEHHUIO HOBOTO 3HAHMSI, €T0 MHTEPIPETAINH, PEOOPa30BAHKIO U TPUMEHCHHUIO
B Pa3UYHBIX YUYCOHBIX CUTYAIHSIX, B TOM YHCIIE TIPYU CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acT (DU3UKH;
— BBISIBIISATh MPUYHUHHO-CJICJICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3aJlauy, BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HaXOAUTh
apTryMEHTBI JIs IOKAa3aTeIhCTBA CBOMX YTBEPIKICHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,
— aHaJW3MPOBATh TOJYYCHHBIC B XOJIC€ PCIICHUS 3aJladyd PEe3ylbTaThl, KPUTHYCCKH OICHWBATh WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;



— CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3a/ladyd B O0Opa30BaTEIbHON IEATEIHLHOCTH, B TOM YHCJIEC TPU H3yYCHHUH
buzukwy;
— J1aBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;
— YMETb MEPEHOCUTH 3HAHUS 10 GU3HKE B TPAKTUUYECKYIO 00JIACTh KU3HEICATEIbHOCTH;
— YMETbh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;
— BBIABUTaTh HOBBIE HWJIEW, MpeIaraTb OPUTHHAIBHBIC TOIXOMBl W PEIICHWS, CTAaBUTh NPOOJEMBI M 3a/ayw,
JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUS.
Paboma c ungpopmauei:

— BJaJETh HaBBIKAMHU TMOJy4YeHUs: uHOpManuu (U3UYECKOTO COJACpPKAHUS W3 HMCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3AINI0 U UHTEPIPETAIMi0O HHGOPMAIIMK PA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,
— OILICHUBATH JIOCTOBEPHOCTh UH(POPMAIIUH;
— WCHOJIb30BaTh CpeacTBa WHOOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpPTaHU3AIlMOHHBIX 3a/lad C CcOOJo/leHneM TpeOOBaHUN IPrOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pECYpPCOCOEPEIKEHUS, TPABOBBIX U ATUYECKUX HOPM, HOpM UH(POPMAITUOHHON 0€301MacHOCTH;
— C03/1aBaTh TEKCThl (PU3NUECKOTO COJICP)KAHUS B PAa3IMUHBIX hopMaTax ¢ y4€TOM Ha3zHaueHUsl UH(POpPMAIUU U 1IEJICBOI
ayIUTOPUH, BBIOMpasi ONTUMAIIBHYIO (hOpMY MPEICTABICHUS U BU3YyaIU3alUu.
YHuBepcaJbHble KOMMYHUKATHBHbBIE 1eiiCTBUS

Oobwenue:
— OCYIIECTBJISITh OOIIIEHHE HA YPOKaX (DU3UKK U BO BHEYPOUHOU JIESITEIHHOCTH;
— pacmno3HaBaTh MPEANOCHUIKN KOH(DIUKTHBIX CUTYaIlMi U CMATYaTh KOH(QIUKTHI;
— pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB.

Coemecmnasn deamenbHocmsy (COMpPyOHUYECHIB0):
— MOHUMATh U UCTIONIH30BATh MIPEUMYIIIECTBA KOMAHIHOW U UHANBUIYAITbHON paOOTHI;
— BBIOMpPATh TEMATUKY U METOJbI COBMECTHBIX JIEUCTBUN C YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJOTO WIeHa
KOJUIEKTHBA;



— NPUHUMATh LEJIU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JACHCTBUSA MO €€ TOCTUKEHUIO:
COCTaBJISITh IUIaH JEWCTBHM, paclpeAcssaTh pOJH C YYETOM MHEHUM YyYaCTHHKOB, OOCYXJIaTh pe3yJbTaThbl COBMECTHOMU
paboThI;
— OIICHMBATh KAa4yeCTBO CBOETr0 BKJIaJa M KaXJOr0 YYaCTHHKAa KOMaHAbl B OOLIMN pe3yibTaT MO pa3paboTaHHBIM
KPUTEPUSIM;
— MpeJiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJIEH C MTO3ULUHA HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
— OCYILIECTBIISITh TO3UTUBHOE CTPATErMUECKOE TOBEACHHE B PA3IMYHBIX CHUTYalMsX, HOPOSBIATH TBOPYECTBO H
BOOOpaxeHue, ObITh MHUITUATUBHBIM.
YHuBepcaJbHbIe peryjisiTuBHbIe 1eCTBUS

Camoopzanuzayua:
— CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTh B OOJACTH (PU3MKUM U ACTPOHOMHH, BBISBISATH
po0IeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
— CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIICHMS] PACUETHBIX M KAa4ECTBEHHBIX 3a/1ay, IUIAH BBINOJIHEHUS NPaKTUYECKON
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOUYTEHUI;
— J1aBaTh OLIEHKY HOBBIM CUTYalIHsIM;
— paclMpsTh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEAIOUYTECHUN;
— JIeJIaTh OCO3HAHHBINA BBIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;
— OLICHUBATh MPUOOPETEHHBIN OMBIT;
— ¢mocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO DPYIUIIMH B 00JIacTh (DM3UKH, TIOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHbIA YPOBEHb.

Camokonmpoinn:
— J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB
LENAM;
— BIJIaJeTh HABbIKAMHU IIO3HABATENIbHOM pediekcun Kak OCO3HAHHS COBEPIIAEMBIX JCHCTBHM M MBICIUTEIbHBIX
IIPOLIECCOB, MX PE3YyJbTAaTOB U OCHOBAHMIA, UCIOJIB30BATh MPUEMBI pedIEKCUU AJI OLIEHKH CUTYyalluu, BHIOOpa BEPHOTO
peleHus;
— YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELIECHUS 10 UX CHUKEHUIO;



— NPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX NIPU aHAIU3E PE3YJIbTaTOB AEATEIBHOCTH.

Ipunamue cedsn u opyzux:
— MPUHUMATD ce0s1, TOHUMAasi CBOU HEJOCTAaTKU U JTIOCTOMHCTBA;
— NPUHUMATh MOTUBBI U @pTYMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JEATEIbHOCTH;
— MpU3HaBaTh CBOE MPABO U MPaABO JAPYTUX Ha OLUIUOKH.
INPEAMETHBIE PE3YJIBTATBI
10 kaace
B npouecce nzyuenus kypca Gpusnku yriyosieHHOro ypoBHs B 10 kilacce y4eHUK HAYUUTCSL:
— MOHUMAaTh POJib (PU3UKU B HKOHOMUYECKOM, TEXHOJIOIMUECKOM,3KOJOTUYECKON, COLMAIBbHON U 3THYECKOU cepax
JESTEIbBHOCTH YEJIOBEKa; pOJib U MECTO (PU3MKM B COBPEMEHHON HaydHOW KapTHHE MHUpA; 3HAYEHHUE OMMCATEIbHOH,
CHUCTEMAaTU3HPYIOLIEH, OOBICHUTEILHON U TPOTHOCTHYECKOW (PYHKIMHI (DU3UUECKON TEOPUU — MEXAHUKHU, MOJIEKYJISIPHOM
(U3UKY U TEPMOJMHAMUKH; POJIb (U3HUUECKOU TEOpHH B (POPMUPOBAHUU MPECTABICHUN O (PU3NUECKON KAPTUHE MUPA;
— pasnuyarh yCJIOBUS NPUMEHHMOCTH MoOJesield (U3MUECKUX Tell W IMPOLECCOB (ABJICHUMN): MHEpUUANbHAs CHCTEMa
oTcuéTa, a0COJIIOTHO TBEP/OE TEJO, MaTepUaabHas TOUKA, PABHOYCKOPEHHOE JIBU)KEHUE, CBOOOIHOE MaJieHue, aOCOIIOTHO
ynpyras negopMmaius, aOCOJIOTHO yHpyroe M  aOCOJIOTHO HEYNPYroe CTOJKHOBEHMS, MOJENM Trasa, XUIAKOCTH H
TBEPIOTO (KPUCTAIUIUUECKOTO) Teja, UICATbHBIN ra3, TOUSYHBIHN 3aps/l, OMHOPOAHOE DIIEKTPUIECKOE TOJIE;
— paznauyaTh YCJIOBHS (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (DU3NUYECKUX 3aKOHOB, MOHMMAaTh BCEOOUIUH XapakTep
(GyHIaMEHTaJIbHBIX 3aKOHOB ¥ OIPaHUYEHHOCTh MCIIOIb30BaHHsI YaCTHBIX 3aKOHOB;
— aHaJM3UpPOBaTh U OOBACHATH MEXAHUYECKUE MPOIECCHl M SBJICHUS, MCIOIb3Yys] OCHOBHBIC MOJOXKEHUS U 3aKOHBI
MEXaHUKH (OTHOCUTEIIbHOCTh MEXaHWYECKOrO JBMXKEHHS, (OPMYJIbl KHHEMATHKH PAaBHOYCKOPEHHOIO JIBHXKECHHS,
npeoOpa3zoBanus ['anuiest AJig CKOPOCTU U MepeMelleHus, 3aKoHbl HbI0TOHA, MPUHLIKIT OTHOCUTEIBHOCTH [ anues, 3aKoH
BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHUYECKOW SHEPruH, CBSA3b PAOOTHI CHIIbI C H3MEHEHUEM
MEXaHUYECKOM IHEPruM, YCIOBHsS PABHOBECHS TBEPAOrO TENA); MPU 3TOM HUCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKECHHE
3aKOHOB, YKa3bIBaTh YCIIOBUS NPUMEHHUMOCTH (PU3MUECKHX 3aKOHOB: mpeoOpa3oBaHuil ['anuiesi, BTOPOro M TPETHEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA 1 MEXAHUYECKOW HHEPryH, 3aKOHA BCEMUPHOTO TATOTCHMUS;
— aHAJU3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLIECCH U SBJICHUSA, UCIOJIb3Yysi ocHOBHBIE moJjiockeHust MKT u  3akoHbl
MOJIEKYJISIPHOM (U3MKH U TEPMOAMHAMUKH (CBS3b AABJICHUS HACATBHOTO ra3a CO CpelHeH KMHETHYECKON SHepruei



TEIUIOBOTO JBWKCHUS M KOHUEHTPAUUEH €ro MOJEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPENHEW KHUHETUYECKOU
SHEPrUEN TEIJIOBOrO JBWKEHUS €r0 YacCTHIl, CBS3b JABICHUS HJCAIBHOTO ra3a ¢ KOHIEHTPAIMEW MOJIEKYJ U €ro
TeMIeparypou, ypaBHeHue MenaeneeBa—KitanenpoHna, MmepBblil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUs SHEPTUU B
TEIUIOBBIX IMpoIleccax); MpU ITOM MCIOJb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa;

— AQHAJIM3UPOBATH U OOBACHATH PIECKTPUUECKHUE SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUS U 3aKOHBI AJIEKTPOAMHAMUKHI
(3aKOH COXpaHEHUs JJICKTPUUYECKOro 3apsifa, 3akoH KynoHa, MOTEHIHUAIBHOCTh 3JIEKTPOCTATUYECKOTO MOJIs, MPUHIUIT
CYyHEPHO3ULIMM DJIEKTPUYECKUX IIOJIEM, MPU STOM YKa3blBas YCIOBHS NPUMEHMMOCTH 3akoHa KyloHa; a  Takxke
MPAKTUYECKA BAXKHBIE COOTHOLICHMS: 3aKOHBI OMma Il y4acTKa LENU W JJISI 3aMKHYTOM 3JIEKTPUYECKOM LENH, 3aKOH
Jxoyns—IJlenna, npaBuna Kupxroda, 3akonsr @apajest 1715t 2IeKTPOIN3a);

— OMUCHIBATh (PU3UUYECKUE MPOIIECCHl U SABJICHUS, UCTIOIL3Ys BEIUYUHBI: TIEpeMENIEHNEe, CKOPOCTh, YCKOPEHUE, UMITYJIhC
T€JIa U CHUCTEMBI TEJ, CUJIa, MOMEHT CHJIbI, JABJIICHUE, MOTCHIHWAIbHASI SHEPIrUsl, KUHETUYECKAsT YHEPIUsl, MEXaHUYECKas
9HEprus, paboTa CUJIBI, IIEHTPOCTPEMHUTEIILHOE YCKOPEHHE, CHUJla TSIKECTH, CUJia YIPYroCTH, CUjia TPEHHs, MOIIHOCTH,
DHEPrUs B3aUMOJEHCTBUA Tena ¢ 3eMEi BOIM3U €€ MOBEPXHOCTH, SHEPTHs YIPyroi nedopmaiiuy npy>KUHbl; KOJIWXYECTBO
TEIUIOThI, a0COJIIOTHAsI TeMIlepaTypa Teia, padoTa B TEpMOAMHAMUKE, BHYTPEHHSISI SJHEPTUS UACATBHOTO OJHOATOMHOTO
raza, paboTa uACAJIBHOIO Tra3a, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEmIOBOro JBUTATENs;
BJIEKTPUYECKOE MOJIE, HAMPSIKEHHOCTD AJIEKTPUUECKOTO MOJIsSI, HANPSKEHHOCTD MOJISI TOUEUHOTO 3apsia WIH 3apsSKEHHOTO
miapa B BAKyyMe€ U B JIMAJIEKTPUKE, MOTEHUIHAN AJIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh NMOTEHIMAIIOB, AJIEKTPOABUKYIAS
CWJIa, CUJIa TOKA, HANPSKECHHUE, MOIIHOCTh TOKA, JJIEKTPUYECKas E€MKOCTh IUIOCKOIO KOHIEHCATOPA, COIPOTHBIICHUE
y4acTKa LEMU C TOCJIEAOBATENbHBIM W MapaJUICIbHBIM COEIMHEHUEM PE3UCTOPOB, DHEPTHS AJIEKTPUYECKOTO MO
KOH/JIECATOPa;

— OOBACHITH OCOOEHHOCTH MPOTEKAHUS (PU3NYECKUX SBJICHHIN: MEXaHUYECKOE JBUKEHUE, TEIJIOBOC JBIKCHHE YACTHII
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, MU(dy3us, HCTIapeHNUE, KUTICHUE U KOHJICHCAIINSI, TUTABJICHHE
M KpPUCTAUIM3ALMS, HAIPABICHHOCTh TEIUIONEPENAUYU, DJIIEKTPU3ALUSA TEJ, SKBUIIOTCHIMAJIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA;

— TMPOBOJUTH HUCCJEJIOBAHUE 3aBUCUMOCTH OAHOW (DU3MYECKOM BEJIMYUHBI OT JPYroll € HMCHOJB30BAHHEM MPSMBIX
W3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DHKCHPOBATH PE3yJbTAThl MOJYYCHHOW 3aBUCUMOCTH (DHU3MYECKUX



BEJIMYMH B BUJE TpadukoB ¢ y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEHH, NeJaTh BBIBOABI MO PE3yJbTaTaM
UCCJIEI0BAHNUS;

— TPOBOAUTH KOCBEHHBIE M3MEpeHMs] (PU3MUECKUX BEJIMYMH;, MPH 3TOM BBHIOMpPATh ONTHUMAJIBHBI METOJ H3MEpEeHHS,
OLICHHMBATh a0COJIOTHBIE U OTHOCUTEJIbHBIC IOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

—IIPOBOJUTH OIIBITHI IO IPOBEPKE MPEITI0KEHHONW IMIOTE3bI: TNIAHUPOBATH HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH IMOTYUYEHHBIE PE3YyJIbTaThl U JEJIATh BHIBOJ O CTATyCe MPEII0KEHHON THIIOTE3bL;

— co0o1aTh mpaBwiia 0€30MacHOrO TpyJa MpPU NPOBEIECHHWU HCCIENOBAHMNA B paMKax y4eOHOIrO 3KCIEpPUMEHTA,
IOPAKTUKyMa U y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHOM EATEIbHOCTH C HCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB
U J1abopaTOpHOro 00OPYI0BaAHUS;

— peuaTth pacy€THbIE 3aJlauM C SIBHO 3aJaHHOW M HEABHO 3a/laHHOM (hM3MUYECKON MOJEbl0: Ha OCHOBAHMM aHAIN3a
yCIJIOBUSI 0OOCHOBBIBATh BBIOOP (pH3MUYECKON MOJENH, OTBEYAIOUIEH TpeOOBaHUAM 3a]1aui, IPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTyJHaThl (PU3HYECKUX TEOPUA MPH HKCIOIb30BAHMM MAaTEMAaTHUYECKHX METOJIOB PEILICHHUs 3ajad,
IPOBOAUTH pPAacu€Thl HA OCHOBAaHUM MMEIOIIMXCS JAaHHBIX, aHAJIMW3UPOBATh PE3YJIbTaThl M KOPPEKTHUPOBATH METOJbI
peuIeHus ¢ y4ETOM MOJYyYEHHBIX PE3YIbTaTOB;

— pellaTh KayeCTBEHHBIE 3a7auM, TPeOyIolre TpUMEHEHUS! 3HAaHUM U3 pa3HbIX pa3/iesoB IIKOJIBHOTO Kypca (PU3HKH, a
TaK)K€ MHTErpalyy 3HaHUU U3 JPYrux MPEeIMETOB €CTECTBEHHO-HAYYHOI'O LMKIA: BBICTPAWBATh JIOTHYECKYIO LEMOYKY
pacCyXJIeHUW ¢ OMOPOM HA W3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

— HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHUS OCHOBHBIX MPHUHIMIIOB pabOThl M3MEPUTENbHBIX MPHOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB;

— MPUBOJUTH NPUMEPHI BKJIAJAa POCCUUCKHX U  3apyOEkKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE
MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUA;

— aHaJIM3UPOBATh M OILICHUBATH MOCIEACTBHUS OBITOBOM MU MPOM3BOACTBEHHOHN NEATEIHHOCTH UYEJIOBEKa, CBA3AHHOU C
Gu3nYeCKUMHU TpoLEccaMH, C MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH, MPEACTABICHUN O palMOHAIIBHOM
IPUPOAOIIOIB30BAHUN, & TaKKE€ Pa3yMHOM HCIIOIb30BAHUU JIOCTHMIKEHUN HAyKW W TEXHOJOTMH JUIsl JAJIbHEWUILIEro
Pa3BUTHUSI UEJIOBEUECKOTO OOIIIECTBA;

— TMPUMEHATh pa3IuYHble CHOCOObI paboThl ¢  MHpOpManuend (U3NUECKOrO COAEpP)KAHHUA C  UCIHOJIb30BAHUEM
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTUH: MPHU 3TOM HCIOIb30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJOTUHU



JUIS TIOMCKa, TEepepabOTKu U TPEIbSBICHUS Y4eOHONH M HaydHO-TIOMYJSIPHON HH(pOpMAIuU, CTPYKTYPHUPOBAaHUS U
UHTEpIpeTalud HWH(OOPMALIUY, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH aHAIU3HPOBATh MOIYyYAEMYIO
uHGOPMAIIMIO U OIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHWM, TaK 1 HAa OCHOBE aHAJIM3a HCTOYHHUKA
uHpopManuy;

— TPOSABJIATH OpPraHU3alMOHHBIE W IO3HABATENIbHBIE YMEHHUS CAMOCTOSTEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUU B
IIPOLIECCE BBIMOJIHEHHUS] MPOEKTHBIX M y4eOHO-MCCIENOBATENBCKUX padoT; paboTaTh B  IpPyIIE C HCHOJHEHHEM
pPa3IMYHBIX COLMAIbHBIX POJIEH, IUIAaHUPOBATh paldOTy TPYIIbl, PALMOHAIBHO PACIPEAENITh JACSITENbHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, JICKBATHO OLICHUBATh BKJIAJl KaXK/I0T0 U3 YYACTHUKOB I'PYIIIbI B PELICHUE pacCMaTPUBAEMOU
poOJIEMBI;

— MPOSBIATH MOTUBALMIO K Oynaymied npoecCHOHATBHOW AESTENBHOCTH MO CHEHHATIBHOCTIM (DU3UKO-TEXHUYECKOTO
npoQuIs.

11 kaace

B npouecce n3yuenus kypca GU3MKH YriyOJIeHHOTO YpoBHSA B 11 Kitacce y4eHUK HAYUHUTCS:

— MOHUMATh POJb (PU3UKU B HKOHOMHUYECKOM, TEXHOJOTUYECKOW, COIMAIIBHOW M ATUYECKON cdepax AesITeIbHOCTH
YeJIOBeKa; pPoJib U MECTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE MUpPA; POJb ACTPOHOMHHM B MPAKTUYECKOMN
NEATEIBHOCTH  YEJIOBEKAa U JaJbHEUIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH;  3HAYECHHE  OINMCATEIbHOM,
CHUCTEMAaTU3HPYIOLIEH, OOBSICHUTEILHON M MPOTHOCTUYECKOW (PYHKIMI (PU3HUECKOW TEOpUH — 3JIEKTPOJUHAMMKH,
CIEIUAILHOM TEOPUU OTHOCHUTEILHOCTH, KBAHTOBOW (PU3MKH; poOJIb (PU3NUECKOW TEOpHH B dbopmupoBaHUU
MpEACTaBICHU O (U3UYECKOW KapTUHE MHUpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM pSATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOIE;

— pa3nIuyaTh YCIOBUS MPUMEHUMOCTH MOJieneil (U3NUEeCKUX Tell U MPOLECCOB (SIBJICHUI): OJTHOPOJHOE DIEKTPUUECKOE U
OJTHOPOJTHOE MAarHUTHOE TOJIsI, TApMOHUYECKUE KOJIeOaHusI, MAaTeMaTHYEeCKUN MasiTHUK, HI€aTbHBIN IPYKUHHBIN MasSTHHK,
TapMOHUYECKHUE BOJIHBI, HJICATTbHBIN KOJIeOaTeIbHBIM KOHTYP, TOHKAs JIMH3a; MOJIETIeH aToMa, aTOMHOTO Si7ipa U KBAHTOBOM
MOJIEJIH CBETA;

— paziauyaTh YCJIOBHS (TpaHullbl, 00JIaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHHUMATh BCEOOIIUI XapakTep
(byHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



— aHAJIM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE TPOLIECCHI U ABJICHHS, UCIIOJIb3Ys] OCHOBHBIE MOJIOKEHHS U 3aKOHBI
AIIEKTPOJUHAMUKHI U CIIEHUAIBbHON TEOPUU OTHOCUTEIIBHOCTH (3aKOH COXpaHEHUs 3JIEKTPUUECKOT0 3apsa, cuia Amrepa,
cuna JlopeHua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUUU, TpaBuio Jlenua, cBs3p OJ[C caMOMHAYKIMH B 3JIEMEHTE
IEKTPUUECKOM IEMU CO CKOPOCThIO HM3MEHEHHUS CHUJIbl TOKA; TMOCTYJNAThl CHEIUAIbHOW TEOPUU OTHOCUTEIBHOCTU
DiiHIITelHHA);

— aHaJU3upoOBaTh W  OOBICHATH KBAHTOBBIC MPOLIECCHI U SIBICHUS, HCMOJIB3Ys TMOJOXKEHUS KBAHTOBOW (PU3MKHU
(ypaBHeHue OiHmTelHa 1 (GoTodPdexra, mepBbli M BTOpoHM mnocTynarsl bopa, OPUHIMO COOTHOIIEHHS
HeomnpeaenénHoctel ['eii3eHOepra, 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO MU MAacCOBOTO YMCEI M HOHEPrUU B  SIEPHBIX
peakuusx, 3aKOH paJMOaKTUBHOTO pacnajaa);

— OIHKCHIBaTh (PU3UYECKUE MPOLECChl M SBICHUS, HCIOJIb3Yys BEIMYMHBL: HANPSHKEHHOCTh 3JIEKTPUUYECKOTO IO,
NOTEHIMAN 3JEKTPOCTATHYECKOTO TOJIs, PA3HOCTh MOTEHUHUATOB, 3JIEKTPOABIKYIIAs CUjla, MHAYKIUS MAarHUTHOTO MOJIA,
MarHUTHBIA MOTOK, cuja AMIiepa, HHAYKTUBHOCTb, 3JIEKTPOABMKYIIASL CUJIa CAMOMHAYKIIMHU, SHEPTUsl MAarHUTHOTO TOJIS
IPOBOJHUKA C TOKOM, PENSITUBUCTCKUM HMITYJbC, MOJHAsI DHEPIUsl, SHEPTus MOKOS CBOOOJHOW YacCTHIIbl, SHEPrUs U
UMIYJIbC (OTOHA, MACCOBOE YUCIIO U 3aps] siApa, SHEPTUS CBA3H s]Ipa;

— OOBACHATh OCOOEHHOCTH MPOTEKAHUS (PU3UUECKUX SIBICHUMN: 3JIEKTPOMArHUTHAs MHIAYKIHUS, CAMOUHIYKIHUS, PE30HAHC,
uHTEeppEepeHIusl BOJIH, AUGpaKUus, ITUCHEPCHs, IOJHOE BHYTPEHHEE OTpakeHUe, (QOTOANEKTpHUUECKU 3PGeKT
(boToaddexrt), anbda- u Oera-pacnanbl saep, raMma-usiydeHue saep; Guznueckue MPUHIUILI CIIEKTPATbHOTO aHAIN3a U
paboTHI J1a3epa;

— OIPEAEIIATh HANPABJIECHNUE UHAYKIMU MarHUTHOIO I1OJIs1 IPOBOJAHUKA C TOKOM, CHJibl AMnepa n cuibl JIopeHna;

— CTPOUTH U300paKeHUE, CO3aBAEMOE MIIOCKUM 3€PKaIOM, TOHKOH JIMH30M, U PACCUUTHIBATH €r0 XapaKTePUCTUKU;

— TMPUMEHSTh OCHOBOIIOJIAralolMe€ ACTPOHOMUYECKHUE TMOHATUSA, TEOPUM M 3aKOHBI JJIs aHalu3a U OOBSICHEHUS
($u3NYECKUX MPOILIECCOB, MPOUCXOAAIMINX B 3BE3/aX, B 3BE3AHBIX CHCTEMax, B MEXIaJaKTUYECKOW cpene; MBUKCHHS
HEOECHBIX TEJ, DBOIIOLMY 3BE31 U BceelleHHOI;

— MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM NPSIMBIX W3MEpPEHUM: MpU I3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh pPE3yJbTAaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUYECKHX BEJIMYMH B  BHJE
rpaduKoB ¢ y4ETOM a0CONIOTHBIX MOTPEITHOCTENW U3MEPEHUM, IEIaTh BBIBOJIBI 110 pE3ybTaTaM HCCIIEIOBAHUS;



— TPOBOJAMTH KOCBEHHBIE M3MEpEeHHs (DU3MUECKHX BEJIWYUH; MPH 3TOM BHIOMpATh ONTHUMAIBHBIM METOJ M3MEpEHUs,
OLICHUBATh A0COJIFOTHBIE U OTHOCUTENIbHBIE TOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHU;

— T[POBOJMUTH ONBITHI MO MPOBEPKE MNPEJIOKEHHON THUIIOTE3bl: IUIAHUPOBATh  AKCIIEPUMEHT, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYyYEHHBIE PE3yJbTaThl U JI€daTh BBIBOJ O CTaTyce€ MPEAJIOKEHHOU
TUIIOTE3BI;

— OIKCHIBATh METO/IbI NOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUII;

— co0o1aTh mpaBwiia 0€30MacHOrO TpyJa MpPU NPOBEIECHHWU HCCIENOBAHMNA B paMKax y4eOHOIrO 3KCIEpPUMEHTA,
IOPAKTUKyMa U y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHOM EATEIbHOCTH C HCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB
U J1abopaTOpHOro 00OPYI0BAHUS;

— pewath pacy€THBIE 3aJauM C SIBHO 3aJaHHOM M HEABHO 3a/laHHOM (hM3MUYECKON MOJEIbl0: Ha OCHOBAHMM aHAIN3a
yCIIOBUSI BBIOMpaTh (PU3MYECKHE MOJENH, OTBEYarolue TpeOOBaHUSAM 3a/add, HOPUMEHATh (OPMYIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKHX TEOPHM MPHU HCHOJIB30BAHMM MATEMaTHYECKUX METOJIOB PEIICHMs 3ajad,
IIPOBOJUTH pPacy€Tbl HA OCHOBAHMM HMMEIOIIMXCS JAHHBIX, AHAJIW3UPOBATH PE3YyJbTaTbl U  KOPPEKTHPOBATH METOJBI
peuIeHus ¢ y4ETOM MOJYyYEHHBIX PE3YIbTaTOB;

penaTh KauecTBEHHbIE 3aJauyM, TpeOylollue MPUMEHEHMs 3HAaHWM W3 Pa3HbIX pa3liejoB IIKOJIBHOTO Kypca (PU3MKH, a
TaKKe

WMHTErpallud 3HaHUN U3 JPYruxX TMPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JOTMYECKYIO LEMNOYKY
pacCcyxIeHUn

C OMNOpOi Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHE SIBICHUS;

— HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHMS] OCHOBHBIX MPUHIIMIIOB PAa0OThl M3MEPUTEIBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIIECCOB;

— MPUBOJAUTH NMPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DM3MKOB B pPAa3BUTHE HAyKH, B OOBSICHEHUE
IIPOLIECCOB

OKPY’KaIOILIETO MUPA, B PAa3BUTHE TEXHUKHU U TEXHOJIOTHUIA;

— aHAJIM3UPOBATh U OLIEHUBATh MOCIEACTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN AESITENIBHOCTH YeJIOBEKA, CBSI3aHHOM C
(u3NYECKUMHU IIpoLEeccaMH, C HNO3ULMI  DKOJIOTUYECKOM O€30MacCHOCTH, MNPEACTABICHUN O paloHaIbHOM



IPUPOJIONONB30BAHUN, @ TaKXKe Pa3yMHOM HCIOJIb30BAaHUU JOCTHKCHHM HAyKd W TEXHOJOTHHA ISl JajibHEHIIero
Pa3BUTHUSA YETIOBEUECKOTO OOIIECTBRA;
— TMPUMEHATh Pa3IUYHbIE CHOCOOBI paboTbl ¢ uMHpOpManmenr (GU3NUECKOTO COAEpKaHHUA C  UCHOJIB30BAaHUEM
COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTUN: MPU ITOM HCIIOJIb30BATh COBPEMEHHbIE MH(DPOPMAIMOHHBIE TEXHOJIOTHH
JUIsL TIOMCKA, MEepepadOTKU W TMPEAbsIBICHUS y4eOHOW W  HAy4YHO-MOMYJApHON WHGOpMAIUU, CTPYKTYpPUPOBAHUS U
UHTEpIpeTalud HWH(OOPMALUY, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH aHAIM3HPOBATh MOIYyYAEMYIO
uHGOPMAIIMIO U OIIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHAIM3a MCTOYHHKA
uHdopmaIuy;
— TMpPOSIBJISITH OPraHW3ALMOHHBIE W IO3HABATEIbHBIE YMEHHS CAMOCTOATEIBHOTO NPUOOPETEHHsS HOBBIX 3HAHUH B
IPOLECCE BBIMOJIHEHUSI TNPOEKTHBIX M y4eOHO-UCCIENOBAaTEIbCKUX pPAa0OT;, paboTaTh B IPyHIe C  HUCHOJHEHUEM
pPa3IMYHBIX COIMANBHBIX POJEH, TIJIAaHUPOBAaTh pPalbOTy TPYMIbI, PAlMOHATBFHO PACHpPENENITh JEATEIbHOCTh B
HECTaHJIAPTHBIX CUTYAIHsIX, aJ€KBaTHO OIEHUBAThH BKJIAJ KXKIOTO U3 YIaCTHUKOB IPYIMIBI B PEIICHUE pacCMaTPUBAEMOM
POOJIEMBI;
— MPOSABIISATH MOTUBALMIO K Oyaymied npoecCHOHATBbHOW ACSITENbHOCTH MO CHEHHATIBHOCTIM (DU3UKO-TEXHUUYECKOTO
npodus.
COJIEP)KAHUE YYEBHOI'O IIPEJIMETA «®U3UKA» (FA30OBbII YPOBEHD)
10 kaace
PA3JEJI 1. Hay4uHblii MeTO/ NMO3HAHUS IPUPOAbI

®duznka — QyHIaMEHTAIbHAS HayKa o mpupojie. HaydHbIit MeTO/ MO3HAHUS M METOJbI UCCIEOBaHUS (DU3UIECKUX
SABJICHUU.

DKCIIEpUMEHT U TEOpHS B TIPOIIECCe MO3HAHUS MpUpoIsl. HabmoieHue u SKCIIepruMeHT B (PU3HKeE.

CriocoObl n3MepeHus: GU3NYECKUX BETUYMH (aHAJTIOTOBBIE U IU(PPOBbIE U3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE
JIAaTYUKOBBIE CUCTEMBI).

[TorpemHocTy u3MepeHuit GU3NYECKUX BETUYUH (AOCOMIOTHASI 1 OTHOCUTEINIbHASA).

MonenupoBanue (pU3NUECKUX SBICHUNA U TIPOIECCOB (MaTepuanibHas TOUKa, aOCOMIOTHO TBEPAOE TENO, UAcaTbHAS
KUIKOCTh, UJICaTbHBIN ra3, ToOUeyHbIN 3apsy). ['unoreza. @uznyeckuil 3aK0H, rpaHUIlbl €ro NpUMEeHUMOCTH. Du3znyeckas
TEopHusl.



Ponb 1 mecto ¢u3uku B (HOpMHUpPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B MPAKTUUYECKOHN JEATEIHHOCTH
JIOAEN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM
1. M3mepeHue cuiabl TOKa M HANpsDKEHUS B LIEMM IIOCTOSHHOTO TOKa IPU IMOMOLIM AHAJIOIOBBIX M LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB.

2. 3nakoMcTBO C 1udpoBoi jaboparopueit mo ¢usuke. [Ipumepsl u3MepeHus (U3HUECKUX BEIUYUH TMPU MOMOIIH
KOMITBIOTEPHBIX TaTYUKOB.

PA3JIEJI 2. MexaHnuka.

Tema 1. Kunemamuka

Mexanundeckoe nBrkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOT O ABMKEeHUA. Cucrema oTcyeTa.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepuasbHOM TOYKH, €r0 MPOEKIIUU HA OCU CUCTEMBI KOOPAMHAT. TpaeKkTopus.

[lepemenienue, ckopocTh (CpelHsiss CKOpPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHE MAaTepUaJIbHOM TOYKH, HX
MPOEKLIMH HAa OCH CUCTEMBI KOOpaAnHAT. CI0KeHUE IEPEMEILLICHUIN U CIIOAKEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE NBUKEHUE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHUS U
yTH MAaTepUaJIbHON TOYKHA OT BPEMEHU U UX TpadUKH.

CBoOoaHOe majeHue. YcKopeHue CBOOOIHOrO mnajeHus. J[BuxeHue Tena, OpOILIEHHOIO MOJ YIiOM K TOpPU30HTY.
3aBUCHUMOCTbH KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaibHOM TOYKU OT BPEMEHH U UX IpaduKH.

KpuBonuuenHoe nBrmxkeHue. /[BUKEHHME MATEpUAIBHOM TOYKM MO OKPYKHOCTH. YTJIOBAS W JIMHEHWHAS CKOPOCTb.
[leppon m yacrota oOpaimienus. LleHTpocTpeMutensHoe (HOpPMAalIbHOE), KacaTelbHOE (TaHTCHLIHAIBbHOE) U TOJHOE
YCKOPEHHE MaTEpUaIbHOU TOUKH.

Texnuueckue ycmpoiicmea u mexHo102udecKue npoyeccol. CnuaoMeTp, IBHKEHUE CHAPSIOB, LIEMHbIE, IIECTEPEHYATHIC
U peMEHHBIE TIepeladn, CKOPOCTHBIE JTUQTHI.

Hemoncmpayuu

1. Mopenb cucTeMbl OTCUETA, MILTIOCTPALUS KHHEMATHYECKUX XapaKTePUCTUK JTBUKEHHUS.

2. Crioco0Onl HucciieI0BaHus IBUKEHUIA. .

3. Nnmroctpanus npeaensHoronepexoia U i3MepeHue MTrHOBEHHONW CKOPOCTH.



4. TlpeoOpa3oBaHue IBMKEHUM C HCIOJIB30BAHUEM MEXAHU3MOB.
5. IlapeHue Ten B BO3AYXE U B Pa3pPEKEHHOM MPOCTPAHCTBE.
6. Habmonenue nBmxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
7. HampaBieHue CKOpOCTH IIPH JIBUKEHHUH 110 OKPYKHOCTH.
8. [IpeoOpazoBaHue yrioBoi CKOPOCTH B PEIYKTOPE.
9. CpaBHEHME MYyTEM, TPACKTOPHI, CKOPOCTEH NBUKEHUS OJJHOTOU TOTO XK€ TeJa B Pa3HbIX CUCTEMaX OTCUETA.
Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npAKMUKym
1. N3yueHne HepaBHOMEPHOIO JIBUKEHHUS C LIEIBIO0 ONPENEICHUS MTHOBEHHON CKOPOCTH.
2. 3MepeHme yCKOpeHUs IIPU MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
3. MccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU ITPH PABHOYCKOPEHHOM JIBHYKEHUU.
4. IamepeHue yckopeHus cBOOOTHOTO MaJIeHHs (PeKOMEHI0BAaHOMCIIONb30BaHrEe U POBOIL 1abopaTopun).
5. U3yueHue nBwKeHud Tena, OpPOIIEHHOrO TOPHU30HTANBHO. IIpoBepka rumore3bl 0 MNpAMON MPOMOPIUOHAIBHON
3aBUCUMOCTH MEXIY NAIBHOCTBIO MTOJIETA U HAYAJIBHOW CKOPOCTBIO TEA.
6. 3ydyeHue ABUKEHHUS Teja MO OKPYKHOCTHU C TOCTOSTHHOM 1O MOJYJIFO CKOPOCTBIO.
7. UccnegoBaHue 3aBUCUMOCTHU NIEPHOIa 0OpalieH!s KOHUYECKOTO MasgTHUKA OT €ro apaMeTpoB.
Tema 2. /lunamuka
[lepBbiii  3akoH Hprootona. HHepuumaneHble cuctemMbl orcu€ra. llpuHumn oTtHOcuTenbHOCTH [ 'anmumnes.
HeunepuuanbHblie cucTeMbl 0TCUYETA (ONpeiesieHUE, IPUMEPHI).
Macca tena. Cuna. IIpuHiun cynepno3uinu CHI.
Bropoii 3akoH HbproTOHA 1151 MaTepraibHON TOYKHU.
Tpernii 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUsI. DKBUBAJIIECHTHOCTh I'PABUTALIMOHHON U MHEPTHOM MacChI.
Cuna TskecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOTO MaJeHUsl OT BBICOTHI HAJ MOBEPXHOCTHIO IIAHETHI M OT
reorpadudeckoi mmpoThl. JIBuKeHNE HEOSCHBIX TeNT U MX CIyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOpOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec Tena, IBHXKyIIETOCs ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs] CKOJbKEHUA U cuia TpeHus nokos. Koadduuuent tpenus. Cuna
COIIPOTHBJICHUS IIPY JBUKEHUU TeJa B KUIAKOCTH WUIIU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO ABUKEHHS.



Hasnenue. 'uapocrarnueckoe nasienue. Cuiia Apxumena.
Texnuueckue ycmpoicmea u MmexHON0ZUYeCKUe npoueccovl. TONIIWIHUKHA, IBWKECHUE HCKYCCTBEHHBIX CIIyTHUKOB.
Hemoncmpauuu
1. HaGnronenue ABM>KEHUS TEJl B UHEPIUAIBHBIX U HEMHEPIHMAIBHBIX CHCTEMaX OTCUETa.
2. IIpyHIUIT OTHOCUTENBHOCTH.
3. Kauenue nByX HWIMHAPOB WM IIAPOB PAa3HOM MACChl C OJMHAKOBBIM YCKOPEHHWEM OTHOCUTEIIBHO HEWHEPIUAIbHOU
CHCTEMBL.
4. CpaBHEHUE DPABHOACHCTBYIOLIEH NPUIOKEHHBIX K TEIy CHJI C IPOU3BEIECHHMEM MAacChl Te€la Ha €ro yCKOpPEHHE B
VHEPLUAJIBHOU CUCTEME OTCUETA.
5. PaBeHCTBO CHJI, BO3HUKAKOLIUX B PE3YyJIbTaTe B3aMMOJICHCTBHS TEIL.
6. M3mepeHne macc no B3auMOJEHUCTBHUIO.
7. HeBecoMOCTB.
8. Bec Tena npu yCKOPEHHOM MOABEME U T1aJICHUN.
9. LleaTpOOEKHBIE MEXaHU3MBI
10.CpaBHeHME CUIT TPEHHSI TIOKOST, KAYEHUS U CKOJIBKEHUS
Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npaKmuKym
1. 3mepeHne paBHOACHCTBYIOIIECH CUII TPHU IBMXKEHUH OpycKa MO0 HAKJIOHHOM MJIOCKOCTH.
2. IIpoBepka runoTe3bl 0 HE3aBHUCUMOCTH BPEMEHHU JBMXEHUs OpycKa 10 HaKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOsTHUE
OT €r0 MacCCBl.
3. UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIMUX B MPYKUHE U PE3UHOBOM 00pasiie, OT X AehopMariii.
4. VI3yueHue NBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN Uepe3 JErkKui OJI0K.
5. U3mepenne kodduiinenta TpeHus Mo BeauduHe yrioBoro kodddurmenta 3apucumoctu FTp(N).
6. UccnenoBanue qBMKEHHs OpycKa M0 HAKJIOHHOW MJIOCKOCTH C MEPEMEHHBIM KO3(PPHUIIMEHTOM TPEHUSI.
7. 3yueHune nBHKEHUS IPy3a HA BALY C TPEHUEM.
Tema 3. Cmamuka mepéoozo mena.

Ab6comoTHOo TBEpHoe Teno. [locTymarenbHoe W BpalllaTedbHOE JBMXKEHHE TBEPAOTO Tesa. MOMEHT CHIIbI
OTHOCUTENBHO Ocu BpauieHus. [linevo cuiibl. ClnoxkeHue cui, NPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.



Y coBust paBHOBECHUS TBEPOIO TeENA.
YcroitunBoe, HEYCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.
Texnuueckue ycmpoiicmea u  MeEXHON02UYECKUE NPOYeEcchl: KPOHIITEHH, CTPOUTENBHBIA KpaH, PEIIETYATHIC
KOHCTPYKIIMH.
Jemoncmpayuu
1. YcnoBus paBHOBECHS.
2. Bunel paBHOBecHs
Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKMuUKym
1. UccnenoBanue ycioBHi paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPaIICHUSI.
2. KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUJI YIIPYTOCTH.
3. 3yueHne yCTOMYMBOCTH TBEPAOTO TeJIa, UMEIOIIETO TUIOIAb OTIOPHI.

Tema 4. 3axonwvl coxpanenus ¢ mexanuxe

NmMnynbc mMaTepuaibHOM TOYKH, CUCTEMbl MAaTepHAIbHBIX TOYeK. LIEHTp macc cucTemMbl MaTepHAIbHBIX TOYEK.
Teopema 0 IBUKEHHUM LIEHTPA MaccC.

Nmnynbe CUIIbl U1 I3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

MoOMEHT uMITyJbca MaTepuaabHOM TOYkH. IIpeacTaBieHre O COXpaHEHWH MOMEHTa MMITYJIbCAa B LEHTPAIbHBIX
MOJISIX.

Pabota cuiibl Ha MajoM U Ha KOHEYHOM TepeMeliieHnd. I'paduueckoe npeacTaBieHue padoThl CUITBI.

MOIIHOCTE CUJIBI.

Kunerndeckasi Heprusi MaTepuayibHOW TOUYKH. Teopema 00 M3MEHEHWHM KHUHETHMYECKOW SHEPTrUd MaTepHabHOU
TOYKH.

[ToreHuMabHBIE W HENMOTEHIMAJIbHbIE CHIbL. [loTeHnumanbHass »Heprus. lloTeHIManbHAas H>HEPrus yHIpyro
nedhopMupoBaHHON TpyxkuHBI. [loTeHIManbHas PHEPrus Tejaa B OAHOPOJHOM TpaBUTAMOHHOM Tolie. [loTeHuuanbHas



DHEPrus Tejla B TPABUTALMOHHOM II0JI€ OJHOPOJHOIO Iapa (BHYTpM M BHE mIapa). Bropas kocMuUYeckas CKOPOCTb.
TpeTps KOCMUYECKask CKOPOCT.

CBs3p pabOTHl HEMOTEHUUATBHBIX CHUJ C WU3MEHEHUEM MEXAHWYECKOM SHEPIrUU CHCTEMbI T€J. 3aKOH COXPAHEHHS
MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHeHue bepHyu A4 W1eaabHOM JKUJIKOCTH KAaK CJIEICTBHE 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPrUu.
Texnuueckue ycmpoiicmea u mexHo102u4ecKue npoyeccsl: NBUKEHUE PAKET, BONOMET, KONEP, NPYKUHHBINA MMHUCTOJIET,
TUPOCKOII, GUTYPHOE KaTaHUE HAa KOHbKAX.

Jemoncmpayuu

1. 3aKOH coxpaHEeHUs UMITYJIbCA.

2. PeakTuBHOEC IBIKCHHUE.

3. U3mepeHne MOITHOCTH CHIIBL.

4. 3MeHeHue SHepruM Teja MPU COBEPIICHUN PabOThI.

5. B3anMHbIe IpeBpallleHUs KUHETUYECKON U TTOTEHIIUAJIbHOU

SHEPruil Mpu AEUCTBUU HA TEJIO CUJIbI TSHKECTH U CUJIBI YIPYTOCTH.

6. CoxpaHeHHE YHEPTUH MTPU CBOOOTHOM TAJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuvl, npaAKmMuKym

1.3mepenune ummysbca Tena o TOpMO3HOMY IIYTH.

2.13mepenue Cuiibl TATH, CKOPOCTH MOJIEIH 3IEKTPOMOOMIISI 1 MOIIHOCTH CUJIBI TSTH.
3.CpaBHEHME U3MEHEHNS UMITYJIbCA TEJIA C UMITYJIbCOM CHIJIBIL.

4 ViccnenoBaHue COXpaHEHUs UMITYJIbCa MPU YIPYTOM B3aUMOJEHCTBUU.
5.M3MepeHre KUHETUYECKOM SHEPIUH Tela [0 TOPMO3HOMY ITyTH.

6.CpaBHEHME U3MEHEHUS MOTCHIIMAIBHON YHEPTUU TPYKUHBI

C paboTOM CUJIBI TPEHHUSI.

7.0npenenenre padoThl CUIIbI TPEHUSI PU ABUKEHUU TeJA M0 HAKIIOHHOM MJIOCKOCTH.
PA3JIEJI 3. MoJsieky/JasipHasi GU3MKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu



OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M UX ONBITHOE 00OCHOBaHUE. BpOyHOBCKOE IBMKEHUE.
Jubdysus. Xapakrep IBMIKEHUS ¥ B3aUMOJICUCTBHS YaCTHI] BEIIeCTBA. MOJIeN CTPOCHUS Ta30B, JKUIKOCTEH M TBEPIABIX
Tel U OOBACHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojelieil. Macca u pasmepsl Mojekyi(atomoB). KomuuecTBo
BemecTBa. [locTossHHass ABoraapo.

TeroBoe paBHoBecue. Temneparypa u ciocoosl ee uamepenus. Lllkana remneparyp Lenbcus.

Mopnens naeansHoro raza B MKT: wacTunel raza ABIKyTCS XaOTUYECKH U HE B3AMMOAECUCTBYIOT IPYT C APYTOM.

["azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOcontoTHas Temneparypa (LIKajga TeMIeparyp
KensBuHa). 3akon JlanpTona. M3ompoueccsl B UACaTbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
IpeJICTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3b MEXAY JNABJICHHEM U CpPEIHEH KWHETHYECKOM 3HEPIrHeil IMOCTYNaTeIbHOIO TEIUIOBOTO JIBMXKEHHS MOJIEKYII
uaeanpHoro raza (ocHopHoe ypasuenue MKT uaeansHoro rasa).

Texnuueckue ycmpoiicmea u mexnoao2uiecKue npoyeccol. TepMOMeETp, 0apoMeTp, MOJIyueHHEe HAHOMATEPUaJoB.
Jemoncmpayuu

. Monenu ABMXEHUS 4aCTHI] BEIIECTBA.

. Mozaens 6pOoyHOBCKOTO JBUKECHUS.

. Buneoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO ABUKEHUS.

. Auddyzust sxuaKocTen.

. Mogens onsita llTepHa.

. [IputsxeHue MOJIeKyI.

. Mopenu KpucTayuinuecKuX peméTox.

. Habmonienue u uccienoBaHue U30MPOLIECCOB.
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Yuenuueckuii sxcnepumenm, nadopamopuvie padbomul, NPAKMUKYM

1. HWccnenoBanue mporiecca yCTAaHOBJICHHS TEIJIOBOTO PAaBHOBECHS MPHU TETUIOOOMEHE MEXAY Topsiueid M XOJIOAHOU
BOJIOM.

2. VzydyeHue n30TepMHUECKOTO Mpolecca (PEKOMEHI0BaHO UCTIOJIb30BaHUE IIUGPOBOI TabopaTopum ).

3. 3ydyeHue u30X0pHOro mpoiiecca.



4. Uzydyenne n3o006apHOro mporecca.
5. IIpoBepka ypaBHEHUS COCTOSIHUSL.
Tema 2. Tepmoounamuxa. Tennoevie mauwiunwl.

Tepmonunamuueckas cucrema (TJl). 3amanue BHemHux ycioBuid juisi T/ cuctemsbl. BHemHue U BHYTpEHHHE
napametpel. [lapamerpsr TJI cucrembl Kak CpeIHME 3HAYEHUs BEJIMYMH, OMNMCHIBAIOIIMX €€ COCTOSIHUE Ha
MHKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano repmoanHamMuku. CaMonpon3BoJibHas penakcanus T /] cHCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogenp uaealbHOro raa B TEPMOJMHAMUKE — CHCTEMa yYpaBHEHUM: ypaBHeHHEe MeHneneeBa—Knanelipona u
BBIPAKECHUE 11 BHYTPEHHEN SHEPTUM. Y CIOBUS NPUMEHUMOCTH 3TOM MOJENIN: HU3Kas KOHLICHTPALMs YaCTUL], BBICOKHE
TeMIeparypbl. BelpaxkeHue 11 BHyTPEHHEN SHEPIrUU OJJHOATOMHOTO UJIE€AIBHOIO Iasa.

KBazucratnueckne 1 HECTAaTHYECKHUE TTPOLECCHI.

DneMeHTapHas paboTta B TepMoauHamMuKe. Beraucienue paboTsl 1o rpaduky mpoiiecca Ha pV-auarpamme.

Termonepenada kak crnoco0 u3MeHeHUs BHyTpeHHen sHepruu T]I cuctemsl 6e3 coBepiieHus padboTsl. KoHBekIus,
TEIUIONPOBOHOCTD, U3JIyUYCHHE.

KommuectBo TennoTel. TenmoéMkoCcTh Tena. Y aenbHas U MOJIsIpHas TEMIOEMKOCTH BEILIECTBA. YpaBHEHUE Maliepa.
VYnaenbHasi TemioTa cropaHus ToriMBa. Pacyé€r konmuyecTBa TeruioThl mpu Terionepenade. [lonstue o6 aanabaTHOM
IIpoIIECCE.

[lepBbIit 3aKk0H TepMoauHAMUKH. BHyTpenHssi sHeprus. KonmuecTBo TemiaoThl W paboTa Kak Mepbl W3MEHEHUS
BHYTpeHHEW 3Hepruun T[] cucteMsl.

BTopoii 3aKk0H TEpMOAMHAMUKY JJIs PABHOBECHBIX MTPOIIECCOB: U€pe3 3aJJaHHOE paBHOBECHOE cocTosinue T/l cuctembl
MPOXOJUT €IMHCTBEHHAs afinabara. AOCOIIOTHAS TeMIleparypa..

Bropoit 3akoH TepMOAMHAMHUKUA JJii HEPaBHOBECHBIX IPOIIECCOB:HEBO3MOXHO TMepeAaTh TEIJIOTY OT OoJee
XOJIOJIHOTO TeNa K 6osee HarpeTomy 0e3 kommnencanuu (Kmaysuyc). HeoOpaTumMocTh MPUPOIHBIX MPOIIECCOB.

[TpuHuMIB! KecTBUs TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJOTUYECKHUE aCIIEKThI UCIIOJIB30BAHUS TEIJIOBBIX JIBUTaTeliei. TemioBoe 3arpa3HeHUE OKPYKAKOIIEH CPEIbl.



Texnuueckue ycmpoicmea u mexHonocuueckue npoueccovl: XOJNOIWIbHUK, KOHIMIMOHEp, MAU3EIbHBIN H
KapOIOpaTOPHBIN JBUTATENH, TTApOBas TYpOUHA, MOTYICHUE CBEPXHU3ZKUX TEMIIEPATyp, YTHIH3AIUS «TCTIOBBIX)» OTXOOB
C  HCHOJB30BAHHEM TEIUIOBOIO HACOCa, YTHUIM3ALMS OMOOPraHMYECKOrOo TOIUIMBA JI BBIPAOOTKU «TEILIOBON» H
AIEKTPOIHEPTHH.

Jemoncmpayuu

1. smenenue Temmnepatypsl pu aanadaTHueCcKOM PacIIupEHUH.

2. BozayiHoe OrHUBO. .

3. CpaBHEHUE YJIEIbHBIX TEIJIOEMKOCTEH BEIIECTB.

4.CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHUH.

5.MccnenoBanue aguabaTHOTO IpoIiecca.

6.KoMIIbroTEpHBIE MOJIENINA TEIUIOBBIX IBUTATENEH.

Yuenuueckuii 3kcnepumenm, nadopamopuvie padvomeol
1. U3MepeHne yaeapHON TEMITOEMKOCTH.
2. UccnemoBanue mpoiiecca OCTHIBAHUS BEIIECTBA.
3.MccnenoBanue aauabaTHOTO MpoIlecca.
4.M3ydeHne B3anMOCBSI3U DHEPTUU MEXMOJIEKYJIIPHOTO B3aMMOJAEHCTBHS U TEMITEPATypbl KUIIEHUS KUIKOCTEN.
Tema 3. Acpecamnvie cocmoanusn eeugecmea. Pazosvie nepexoovt
ITapoobOpa3zoBanue u koHAeHcalus. Micnapenue u kutieHue. Y iejibHas TerjaoTa mapooopa3oBaHusl.
Haceiiennsle 1 HeHachlleHHbIE NTapbl. KauecTBeHHAs 3aBUCUMOCTD TUIOTHOCTH U JAaBJIEHUS HACHIIIEHHOTO Mapa
OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUS OT JaBJICHUS B
KUIKOCTH.
BnaxHocTh Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIa)KHOCTb.
TBépnoe Teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIHUS
CBOMCTB KpucTauioB. [1naBiaeHue n kpuctaym3anus. Y aenbHas TerioTa miasnenus. Cyoaumanus.
Hedopmaruu BEp0TO Tena. Pactsokenue u cxxarue. Casur. Monyine FOura. Ilpeaen ynpyrux nedopmarnuii.



TennoBoe pacmrpeHne XKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE
U JIMHEHHOE paciiMpeHre. AHTAPMOHM3M TEIUIOBBIX KOJIEOAHMI YacTHIl BEIIECTBA KaK MPUYMHA TETJIOBOTO PACIIUPEHHUS
TeJ (Ha KaueCTBEHHOM YpPOBHE).
[TpeoOpa3oBanue sHEprun B (ha30BbIX EPEXOIAX.
VYpaBHEHHE TEIIIOBOTO OaaHca.
[ToBepxHocTHOE HaTsmKeHUE. Koadduument nosepxHocTHoro HatsbkeHus. Kanumspasie siBneHus. [laBiaenue non
MCKPUBJIEHHOM ITOBEPXHOCTHIO )kuAKocTH. Popmyna Jlannaca.
Texnuueckue ycmpoucmea u mexuoi02udeckKue npoyeccsl’. XUIKue KpucTauibl, COBPEMEHHbIE MaTEPUAJIBI.
Jemoncmpayuu
. TemioBoe pacuimpeHue.
. CBOMCTBa HACHIILIEHHBIX MTAPOB.
. Kunenne. Kunenne npu noOHM>KEHHOM JTABJICHUN.
. 3MepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMS.
. OBITBI ¢ MBUIBHBIMH IIJIEHKAMM.
. CmauuBanue.
. Kanunnspuele siBneHus.
. Monenu HEHPFOTOHOBCKOMW KUJIKOCTH.
9. Cioco0bl U3MEPEHHUSI BIAKHOCTH.
10. MccnenoBanre HarpeBaHusl U TUIABJICHUS KPUCTAIIIMYECKOTO BEILECTBA.
11. Buasl nedopmanuii.
12. Habmonenue Mainbix aedopmariuii.
Yuenuueckuit sxcnepumenm, nadopamopnsie padomot , nPAKMUKYM
1. U3yuenune 3aKOHOMEPHOCTEN HCIapEHUS KUIKOCTEN.
2. 3Mmepenue yenbHOM TEeIUIOTHI MIABICHUS JIbJA.
3. N3ydyeHue CBOMCTB HACHIIICHHBIX MTAPOB.
4. U3mepeHue abCOIOTHOMN BIaKHOCTH BO3yXa U OLIEHKA MacChl IapOB B IOMELLIEHUM.
5. U3mepenne ko3 duiinenTa moBEpXHOCTHOTO HATSHKCHHUS.
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6. U3mepenne moayisa FOnra.

7. UccnenoBanue 3aBUCUMOCTH AehopManiii pe3nHOBOTO 00pasiia OT MPHIOKEHHON K HEMY CHJIBI.
PA3JIEJI 4. D1eKTpOAMHAMHUKA

Tema 1. Inexkmpuueckoe noe

DJIeKTpu3alus Tel U €€ MPOSBICHUS. DNEKTPUUYECKUM 3apsan. [[Ba Buaa >JIEKTpUYECKHUX 3apsAnoB. [IpoBogHUKH,
JURJIEKTPUKU U TIOJYTIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsia.

B3aumoperiictBue 3apanoB. Toueunsie 3apsabl. 3akoH Kyona.

Onextpuyeckoe noje. Ero neiicTBue Ha dJIEKTPUIECKUE 3apsIbI.

Hanpsix€anocTs anexkrpudeckoro nosst. [Ipoouslit 3aps. JInnun HanpsskEHHOCTH AIIEKTpUudecKoro mnosist. OTHOPOIHOE
IIEKTPUYECKOE TOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEeHUManoB W HampsbkeHue. [loTeHnumanbHas 3Heprus
3apsga B 3jeKkTpoctatnyeckoM mose. [loTeHnuan anekTpocTaTuueckoro noiia.Cs3b HANpsHDKEHHOCTH MOJS U Pa3HOCTH
MOTEHIIUAJIOB JJIS1 AJIEKTPOCTATUYECKOTO MOJIs (KaK OAHOPOJHOTO, TAK U HEOTHOPOIAHOTO).

[IpuHIMI CyNEPNIO3UIIUN AIIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [losne paBHOMepHO 3apsikeHHOUM cdeprl. [lojie paBHOMEPHO 3apsKEHHOTO 10 00BEMY Iapa.
[lone paBHOMEPHO 3apsHKEHHOM OECKOHEUYHOW TIIOCKOCTH. KapTuHbl JUHUM HaNpsHKEHHOCTH ATUX  MOJeH U
SKBUIOTEHIIMATBHBIX TOBEPXHOCTEH.

[IpOBOJHUKH B 3IEKTPOCTATUUECKOM MOJIE. Y CJIOBUE PABHOBECUS 3aPsI0B.

JIMPIEKTPUKHY B 3JIEKTPOCTATUUECKOM ToJie. [uanekTpuueckas MpoHUIIAEMOCTh BEILIECTBRA.

Konpaencartop. 91eKTpo€MKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA.

[TapannensHoe coequHeHue KoHaeHcaTopoB. [locnenoBaTenbHOe cOeAMHEHUE KOHACHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBr>KeHne 3apsKEHHOW YaCTULBI B OHOPOJAHOM 3JIEKTPUUYECKOM ITOJIE.

Texnuueckue ycmpoiicmea u mexnoa02udeckue npoyeccol: SIEKTPOCKOI, 3JIEKTPOMETP, 3IEKTPOCTATUYECKAS 3AILNTA,
3a3eMJICHUE AIIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne ['paada..

Jemoncmpayuu

1. YcTpoicTBO M IPUHLMN IEUCTBUSA DJIEKTPOMETPA.



2. DIEKTPUYECKOE TOJIe 3apsHDKCHHBIX IITIAPUKOB.
3. DIIEKTpUUYECKOE TI0JIC BYX 3apsDKCHHBIX TUIACTHH.
4. Mopenb dnekTpocTatudeckoro reueparopa (Ban ae I'paada).
5. IIpOBOAHUKH B AJIECKTPUUECKOM IOJIE.
6. DIEeKTpOoCTATUYECKAS 3aIUTA.
5. YCTpolCTBO M ICMCTBUE KOHAEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.
8. 3aBUCHMMOCTb JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaTOpa OT IUIOMIaJAW IIJIACTUH, PACCTOSHUS MEXIy HUMH U
JTUBJIEKTPUYECKON MPOHUIIAEMOCTH.
9. DHeprus 3MEeKTPUYECKOT0 MOJIA 3apPSKEHHOTO0 KOHAEHCaTopa.
10. 3apsanka u pazpsijka KOHJIEHCATOpa Yepe3 pe3UCTop.
Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKMUKym
1. Ouenka cui B3aUMOJIEUCTBUS 3aPSAKEHHBIX TEl.
2. HaGmtonenue mpeBpalieHus SHEPTUH 3apsHKEHHOTO KOHJIEHCATOPa B SHEPTHIO U3ITYUYECHUs CBETOIMO/A.
3. 3ydyeHue npoTeKaHus TOKa B LIETIH, COJEPKAIIEH KOHIEHCATOP.
4. PacnipeniesieHre pa3HOCTH MOTEHIIMAIOB (HANPSKEHHUS ) MIPU MOCIEA0BATEILHOM COSIMHEHUH KOHIEHCATOPOB.
5. UccnenoBanue pa3psija KOHJIEHCATOpaA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannulit 31eKmpuyuecKuil mox.
Cuna Toka. [TocTOSIHHBIN TOK.
VYcnoBus CyliecTBOBaHUS MOCTOSIHHOTO AJIeKTpuyeckoro Toka. Mcrounuku toka. Hanpsbkenne U n 3/IC E.
3akoH Oma 1J1s ydacTKa IEIH.
DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COMTPOTUBIIEHUS OJHOPOIHOTO MPOBOJHUKA OT €T0 JJIUHBI U TLIOIIAN
MONEPEYHOr0 CEYEHUs. Y IeIbHOE CONTPOTUBJICHUE BEIIECTRA.
[TocnenoBarenbHOE, MapajliebHOE, CMEIIAHHOE COEAMHEHUE MPOBOAHUKOB. Pacd€T pa3BEeTBIEHHBIX ANEKTPUUECKUX
nenei. [Ipasuna Kupxroda.
PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—IJleHua.
MOIIHOCTB NEKTPUYECKOr0 TOKa. TernaoBasi MOITHOCTb, BhIAEIsIEMAasl HA pe3UCTOPE.
O/IC u BHyTpeHHEE COMPOTUBIEHNE UCTOYHUKA TOKa. 3akoH OMa



TSl TIOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOM 1enu. MOIIHOCTh UICTOYHUKA TOKa. KOpOoTKOe 3aMbIKaHUE.
KoHaeHcaTop B 1IeNM MOCTOSIHHOT'O TOKA.

Texnuueckue ycmpoiicmea u mexHoJ102U4EeCKUe npoyeccvl: AMIEPMETP, BOJIBTMETP, PEOCTAT, CYETUHUK JIEKTPUYECKON
DHEPIUH.
Jemoncmpayuu

1. I3mMepeHne cuiibl TOKA U HAIPSIKEHUS.

2. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSDKEHUS JJIs1 PE3UCTOpa, TaMIIbl HAaKaJIMBaHUS U CBETOJIMO/IA.
3. 3aBHCHMOCTb COIPOTHUBIICHHS LWINHIPUYECKUX MPOBOAHUKOB OT [UIMHBI, IUIOIIAAM IIONEPEYHOTO CEUYEHUs U
Marepuara.
4. UccnenoBaHue 3aBUCUMOCTHU CHJIBI TOKA OT COMPOTHUBIICHUS TP MMOCTOSHHOM HAIPSIKEHUH.
5. lIpsamoe namepenne 3/1C. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.
6. CriocoObl coeiMHEHUsI ICTOUYHUKOB Toka, DJIC GaTapeil.
7. NccnenoBanue pasHOCTH MOTEHIIMAIOB MEKY ITOIOCAMUA HCTOYHUKA TOKA OT CHJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot , n(PAKMUKYM
. UccnenoBanue CMEIIaHHOTO COETMHEHUS pE3UCTOPOB.
. U3mepenue yaenbHOro CONpOTUBIICHUS TPOBOIHUKOB.
. UccnegoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JJIs1 JIAMITbl HAKAJIMBaHUS.
. YBenuueHue npezena u3MepeHus amrnepmeTpa (BoJIbTMETPA).
. I3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBJICHUS HCTOYHUKA TOKA.
. UccnepgoBanue 3aBucumocty D/]C ragpBaHUYECKOro 3J€EMEHTa OT BPEMEHH MPU KOPOTKOM 3aMbIKAHHUU.
. UccnegoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOTOCAMUA UCTOYHUKA TOKA OT CUJIbI TOKA B LICTIH.

. UccnegoBanue 3aBUCUMOCTH TOJIE3HOM MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.
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Tema 3. Toku ¢ pazuunvix cpeoax

DneKTpUYecKasi MPOBOJUMOCTb PA3JIMYHBIX BEHIECTB. DJIEKTPOHHAS POBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh
COIIPOTHUBJICHUS METAJIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DNeKTpuyYecKkuii TOk B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAs! IPOBOAUMOCTh



noJIynpoBOJHUKOB. CBoMcTBa p—N-niepexoa. IlomynpoBogHUKOBBIE TPUOOPHI.
DONEeKTpUYECKUA TOK B  3BJEKTPOJUTAX. DJNEKTPOJUTHUYECKAs Iuccoluanus. JiekTposu3. 3akoHbl Dapanes g
AIIEKTPOJIN3A.
ONEeKTpUYECKUA TOK B razax. CaMOCTOSTENBHBIA U HECAMOCTOSTENIbHBIN  paspsia. PasnuuHble  TUIBI
CaMOCTOATENIBHOTO paspsaa. Monnus. [lnasma.
Texnuueckue ycmpoiicmea u npaKmuueckoe HNpUMEHeHue: Ta30pa3psIHbIE JaMIbl, 3JEKTPOHHO-Iy4YeBas TpPyOKa,
MOJIyIPOBOJHUKOBBIE TPUOOPBL: TUOA, TPAH3UCTOP, (POTOAUO/I, CBETOAUO; ralbBaHUKa, paQUHUPOBAHNE ME]IU, BBITLIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.
Jemoncmpayuu
1. 3aBUCHMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.
2. IIpoBOAMMOCTB JIEKTPOJIUTOB.
3. 3akoHsl anekTponusa Papanes.
4. VckpoBoii pa3psii U MPOBOJUMOCTb BO3/yXa.
5. CpaBHEHME IPOBOAMMOCTH METAJUIOB U TIOJIYIIPOBOJHUKOB.
6. OTHOCTOPOHHSSI TPOBOAUMOCTD JUOAA.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, npaKmMmuKym
1. HabmroaeHue anexTpomsa.
2. 3mepenue 3apsiaa OJHOBAJIEHTHOIO HOHA.
3. UccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPEZUCTOPA
OT TeMIIepaTyphI.
4. CHaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA
®U3NYECKHN IPAKTUKYM
CriocoObl n3MepeHus (PU3NUECKUX BEJIMYHMH C UCIIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX U3MEPHUTENBHBIX MPUOOPOB
U KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM. AOCOJIOTHBIE M  OTHOCHUTEIbHBIE MOTPEIIHOCTH H3MEPEHHH (DU3NMUEeCKUX
BeJnurH. OLIEHKA TPaHuLl MOIPEIIHOCTEMN.



[IpoBeneHne KOCBEHHBIX U3MEPEHHM, NCCIEIOBAHUIN 3aBUCUMOCTEH (DU3MUECKUX BEIMYWH, MPOBEPKA MPEAJIOKEHHBIX
runote3 (BpIOop U3 paboT, ONMHUCAHHBIX B TEMAaTUYECKUX paszzenax «YUeHHUECKUH SKCIEPUMEHT, 1abopaTopHbie paboThl,
IPAKTUKYM»).

MEXIIPE/IMETHBIE CBA3HU

N3yyenue kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C YYETOM COAEpKaTEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nNOHAMUA, CEA3ZAHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAyYHbIA (akT,
TUNoTe3a, (pU3nYecKkas BEJIWYUHA, 3aKOH, TEOpHs, HaOIIOJEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, U3MEpPEHHE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuxka: Pemienne cuctembl ypaBHeHui. JluneiHas ¢yHkuus, mapaboina, runepOonia, ux rpadukd U CBOMCTBA.
Tpuronomerpruyeckne (YHKIHH: CUHYC, KOCMHYC, TAHI'€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozcusa: mexanndeckoe IBIKEHUE B KUBOW npupoje, nuddysus, ocMoc, TEII00OMEH JKUBBIX OPraHU3MOB, TEILIOBOE
3arpsi3HEHUE OKpY)Karolled cpeibl, yTWIn3aluusg OWOOPraHWYECKOTrOo TOIIMBA JUIsl BBIPAOOTKH «TEIUIOBOM» H
AJIEKTPOIHEPTUH, MTOBEPXHOCTHOE HATSKEHUE W KalWJUISIPHBIE SBJICHUS B IPHUPOJE, DJIEKTPUYECKHUE SIBIICHHS B >KMBOM
IIPUPOJIE.

Xumusa. TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAs Macca, MOIYyYEHHE
HAaHOMATEPUAJIOB, TEILIOBBIE CBOWCTBA TBEPIBIX TEJI, KUIKOCTEN U Ia30B, KUIKUE KPUCTAJUIBI, JJIEKTPUYECKUE CBOMCTBA
METAJIJIOB, MIEKTPOJIUTUYECKAsT TUCCOLMALUS, TAIbBAHUKA, SJIEKTPOHHAsE MUKPOCKOIIHS.

TI'eocpagpua: BaxxHOCTh BO3/LyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue JBUKEHUN C MCIOJIH30BAHUEM MEXAHU3MOB, YUET CYXOTO U YKUIKOTO TPEHUS B TEXHHKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHIUTEWH, peIIeTyaTble KOHCTPYKLIUH), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXAaHUKH B
TE€XHHUKE (TUPOCKOI, BOJOMET M T.I.), ABUTATEIb BHYTPEHHErO CrOpaHusi, MapoBas TypOuHa, OBITOBOM XOJIOJWUJIBHUK,
KOHJIULIMOHEP, TEXHOJIOTMH MOJy4eHUsI COBPEMEHHBIX MATEPUAIOB, B TOM YMCIIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3aIMTA, 3a3€MJICHUE JJIEKTPOIPUOOPOB, ra30pa3psiAHbIC JIAMIIbI, MMOJIYNPOBOJIHUKOBBIE MPUOOPHI;
raJbBaHUKA.

11 kaace



PA3JIEJI 4. DiekTpoAMHAMHKA
Tema 3. Macnummnoe noJe.
B3auMojeiicTBrE NOCTOSSHHBIX MArHUTOB U MIPOBOJAHUKOB C TOKOM. MarHuTHOE 1ojie. BEKTop MarHuTHOW MHIYKIIUU.
[IpyHIMT CyNepnoO3uIMY MATHUTHBIX MOJIEN. JINHUY MarHUTHON MHIYKIIHH.
MarnuTHo€ 1oJjie MPOBOAHUKA C TOKOM (ITPSIMOTO TPOBOJHUKA, KATYIIKH U KPyroBoro BUTKa). OnbIT Dpcrena.
Cuna Amriepa, e€ HanpaBJIEHUE U MOJYJIb.
Cuna JlopeHna, e€ HampaBlIeHUE U MONAYJb. JIBHKEHUE 3apsiKEHHOM 4YacTUIBI B OJHOPOJHOM MAarHUTHOM IOJIE.
Pa6ora cuiel Jlopenna.
MaruuTtHoe nosue B BeuecTBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKHU.
Texnuueckue ycmpoucmea u mexmoai02U4ecKue npoueccyl: NPUMEHEHHUE ITOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
TECTEP-MYJIbTUMETP, dJIEKTPOABUTATENDb SAKOOH, YCKOPUTEN AIEMEHTAPHBIX YaCTHULI.
Hemoncmpayuu
1. KapTrHa nuHUI MTHAYKIIMA MAarHUTHOTO TIOJISI TIOJIOCOBOTO U TTOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.
2. Kaptuna JUHMI MAarHUTHOW MHIYKIIMU TOJS JJIMHHOTO MPSIMOr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOIHHKA,
KaTYIIKHA C TOKOM.
3. B3aumoneicTere 1ByX IPOBOJHUKOB C TOKOM.
4. Cuna Amnepa.
5. HeuctBue cuibl JlIopeHia Ha HOHBI JIEKTPOJIUTA.
6. HaGnronenue aBMKeHUS IMydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.
7. [lpuHUMN AEMCTBUS AIEKTPOU3IMEPUTEILHOTO TPUOOPA MAarHUTOAIEKTPUUECKOW CUCTEMBI.
Yuenuueckuit sxcnepumenm, nadopamopnoie padomolt, npaKmuKym
1. UccnenoBanne MarHUTHOTO MOJISI TIOCTOSIHHBIX MAarHUTOB.
2. UccnenoBanue CBOMCTB heppOMarHETHKOB.
3. UccnenoBanue AeiCTBHS TOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.
4. U3mepenue cuisl Amrepa.
5. 3ydenue 3aBUCHUMOCTH CHJIBI AMIIEpA OT CHJIbI TOKA.
6. OnpeneneHne MarHMTHOM MHAYKIIMM HA OCHOBE U3MEpPEHUs CHIIbl AMnepa.



Tema 5. InexmpomazcHumnan UHOYKYUA
SBnenue sneKTpoMarHUTHOW uWHAYKUWU. Ilotok BekTtopa MarHuTHOW uWHAYKUWU. OJC wuHAYKOuW. 3aKoH
ANIEKTPOMArHuTHOM nHAyKuuu Papanes. Buxpesoe anexrpuueckoe noie. Toxkn Dyxko.
O/1C nHAYKIMH B IPOBOAHUKE, ABMKYILIEMCS B OJJHOPOAHOM MAarHUTHOM IIOJIE.
[IpaBuno Jlenna.
NupyktuBHOCTh. KaTynmika WHIYKTUBHOCTM B I1I€NM TMOCTOSHHOTO TokKa. SBieHue camoumnaykiuu. OJC
CaMOVHIYKIIUH.
DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DNEKTPOMarHuTHOE MOJIE.
Texnuueckue ycmpoucmea u mexHo102uyecKue npoyeccyl: NUHAYKINOHHA 11€4b, COJICHOU, 3allUTa OT JJIEKTPU3aLuu
TE€J NPU JBUKEHUU B MATHUTHOM T10J1€ 3€MJIU.

Jemoncmpayuu

1. HaGnronenue siBneHus: 31€KTPOMArHUTHON MHIYKIIMH.

2. UccnenoBanue 3aBucumoct J/]C MHAYKIMN OT CKOPOCTH U3MEHEHNS MAarHUTHOTO MOTOKA.
3. IIpaBuiio JleHna.

4. Ilanenre MarHuTa B aIIOMUHUEBOM (MeHOI) TpyOe.

5. SIBneHne caMOMHAYKIMH.

6. Uccnenosanue 3aBucumoct DJIC cCaMOMHIYKIIMHA OT CKOPOCTH HU3MEHEHHUS CHUJIbI TOKA B LETIH.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmMmuKym

1.MccnenoBanue sIBICHUS JIEKTPOMArHUTHON UHYKIIHH.

2.0npeneneHne UHIYKIUA BUXPEBOTO MATHUTHOTO MOJIS.

3.MccnenoBaHue sIBICHUSI CAMOWHTYKIINH.

4.COopka MOJIeTH AJIEKTPOMArHUTHOTO FeHepaTopa.

PA3JIEJI 5. Kosie0aHusi M BOJIHBI

Tema 1. Mexanuueckue Koneoanus



Konebarenbnast cucrema. CBOOOHBIE KOJIEOaHNUS.

[Napmonnueckue konebanus. KuHemarnueckoe WU JMHAMUYECKOE OMHUCAHHE. DHEPreTUYECKOE OMHCaHHE (3aKOH
COXpaHEHUs MEXaHWYECKOW JHepruu). BBIBOJ IWHAMHWYECKOTO OINHMCAHWS TapMOHUYECKHX KOJICOAaHWH W3 WX
YHEPreTUYECKOr0 U KHHEMAaTHUYE€CKOTO OMHUCaHUS.

Ammutyna u (daza konedanuid. CBsi3b aMIUTUTY/Ibl KOJIEOAHUIMA
MCXOJTHOM BEJIMYUHBI C aMIUTATYAaMH KOJIeOaHU €€ CKOPOCTH U YCKOPEHHSI.

[lepuon m uactora koseOanuii. [lepuos ManbiXx CBOOOAHBIX KOJeOaHWN MaTemMaTHyeckoro mastHuka. llepuon
CBOOOJTHBIX KOJICOaHU I MPYKMHHOTO MasiTHUKA.
[Tonsitue o 3aryxarouux kosneOaHusx. BwiHyxkaeHHble kosiebanusi. Pe3onanc. PesonancHas kpuBas. BiusiHue
3aTyxaHus Ha BUJ pE30HAHCHOU KpUBOU. ABTOKOJICOAHMS.
Texnuueckue ycmpoiicmeéa u mexHoa02UYeCKUe NPOoueccyl: METPOHOM, Yachl, Kauesid, MYy3bIKaJIbHbIE MHCTPYMEHTHI,
celicmorpad.
Jemoncmpayuu
1. 3anuck K01e0aTeTLHOTO ABHUKCHHUS.
2. HabntoneHue He3aBUCUMOCTH MEPUOIa MAJIbIX KOJICOaHU rpy3a Ha HUTH OT aMILUIUTY/IbI.
3. UccrnenoBanue 3atyxaromux KojieOaHuil 1 3aBUCUMOCTH Teproja CBOOOIHBIX KOJIeOaHUN OT COMPOTUBIICHUSI.
4. UccnenoBanue koyieOaHUN rpy3a HA MAaCCUBHOW MPYXUHE C LENbIO (POPMUPOBAHUS MPEACTABICHUN 00 HeaqbHOU
MOJIENIN TIPY>KUHHOTO MasTHUKA.
5. 3aK0H COXpaHEHHS YPHEPTUU MPU KOJICOAHUSIX TPy3a Ha MPYKUHE.
6. MccrnenoBanue BEIHYXICHHBIX KOJICOAHUIA.
7. HabmroneHue pe3oHaHca.
Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKym
1. Usmepenne neproga cBOOOHBIX KOJICOAHUN HUTSHOTO U MPY>KHHHOTO MasiTHUKOB.
2. N3yuenune 3aKOHOB JIBIDKCHHUSI TeJla B X0/I¢ KOJIeOaHMl Ha yIIPyTroM IMOJIBece.
3. M3yuenune ABMKEHUS HUTSHOTO MasTHUKA.
4. TIpeobpa3oBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.
5. UccnenoBanue yObIBaHUST aMITUTY/IbI 3aTyXAIOMNUX KOJIEOaHUM.



6. UccnenoBaHue BBIHYKIEHHBIX KOJEOaHUH.
Tema 2. Inekmpomaznummnsie Konedbanus
Konebartenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHWs B  HJCATbHOM KOJeOaTeJIbHOM KOHTYpeE.
®opmyna TomcoHa. CBs3b aMILTUTYABI 3apsia KOHAEHCATOPA C aMIUIUTYA0U CHIIBI TOKa
B KOJeOaTeIbHOM KOHTYpE.
3aKOH COXpAHEHMs SJHEPTUHU B UJICAJTILHOM K0J1€0aTeTbHOM KOHTYpE.
3aTyxarolue EeKTPOMAarHUTHbIE KoJieOaHus. BBIHYK/IEHHBIE JIEKTPOMAarHUTHbIE KOJIEOaHUS!.
IlepemeHHBII TOK. MOIMHOCTH INEPEMEHHOTIO TOKAa. AMIUIMTYIHOE M JEWCTBYIOIIEEC 3HAYEHHE CWIBI TOKa W
HAMPSHKEHUS TIPU Pa3IudHON (popMe 3aBUCMMOCTH IMEPEMEHHOTO TOKa OT BPEMEHH.
CunyconalibHbIA IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KATyIIKa MHAYKTUBHOCTHU B LIEMA CHHYCOUIAIbHOTO
MIEPEMEHHOTO TOKA. Pe3oHaHC TOKOB. Pe3oHaHC HanpsikeHUil.
Nneanbubliii Tpancopmartop. [IpousBoacTBo, nepenaya u noTpeOIeHUE dIEKTPUUECKON IHEPTUH.
DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOJACTBE AIEKTpodHepruu. KynpTypa HCHOIB30BAHMS 3JIEKTPOIHEPTUH B
ITIOBCEHEBHOM KU3HU.
Texnuueckue ycmpoiicmeéa u mexHoJ102UYecKUe nPoyeccovl: DICKTPUUECKUN 3BOHOK, T'€HEPATOpP IMEPEMEHHOIO TOKA,
JIMHUY JIEKTpoIepeaay.
Hemoncmpanuu
. CBOOOHBIE IIEKTPOMATHUTHBIE KOJICOAHUS.
. 3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJIE€OAHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.
. OcumuiorpaMmsl 3JIEKTPOMarHUTHRIX KOJIEOaHUM.
. 'eneparop He3aTyXarolKX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.
. Mopzeinp 31eKTpOMarHUTHOTO T€HEPATOPA.
. BeIHYXIeHHBIE CHHYCOUATBHBIC KOJICOAHMS
. Pe3ucrop, karynika MHAYKTUBHOCTH U KOHJEHCATOp B LIEMU MEPEMEHHOTO TOKA.
. Pe3oHaHc npu nocieqoBaTeNbHOM COEAMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH U KOHJIEHCATOPA.
. YCTpONCTBO M TIPUHIIUIT ICUCTBUS TpaHcpopmaTopa.
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10. Monenps nMHUYU 3IEKTPOIIepeIadn.
Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMUKym
1. Uzyuenue Tparnchopmaropa.
2. MccnenoBanue MEpEMEHHOT0 TOKA YEPE3 MOCIEA0BATEIBLHO COEAMHEHHBIE KOHJIEHCATOP, KATYLIKY U PE3UCTOP.
3. HaGnroneHue 351eKTpoOMarHiTHOTO pe30HaHCA.
4. UccnenoBanue pabOThl HICTOYHUKOB CBETA B LIEMU TEPEMEHHOIO TOKA. ..
Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL
MexaHudeckrue BOJIHBI, YCJIOBHMS MX paclpocTpaHeHus. IlomepeuHple W INpoaosibHble BOJHBL llepron, cKkopocTh
pacnpocTpaHeHus U JJIMHA BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH: OTPAXKEHUE,
npesoMiIeHUe, UHTepPepeHus U TudpaKius.
3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. Bricota ToHa. TeMOp 3ByKa.
[IIymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.
DONeKTpOMarHUTHBIE BOJIHBI. Y CJIOBHUS M3JIy4YEHUS 3JIEKTPOMAarHUTHBIX BOJH. B3amMHas opueHTanus BeKTOopoB E B
AJIEKTPOMArHUTHOU BOJIHE.,
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, OJIApU3ALMS, MHTephEepeHIns U AUPpaKIus.
[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpMeHEeHnE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IprHIMIBI paguoCBI3U U TeneBUACHUA. Paqnonokanus.
DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpebl.
Texnuueckue ycmpoiicmeéa u npaKmuyeckoe NpuMeHeHue: My3bIKaJIbHbIE WHCTPYMEHTBI, pajnap, paiHuONpUEMHUK,
TEJIEeBU30p, aHTeHHa, TeraedoH, CBYU-nieub, ynbTpa3BykoBasi JUAarHOCTUKA B TEXHUKE U MEJIULIUHE.
Hemoncmpanuu
1. O6Gpa3oBaHre U PACIPOCTPAHECHHUE MTONIEPEUHBIX U MTPOIOTHHBIX BOJIH.
2. KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa
3. 3aBHCUMOCTH JJTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMiA.
4. HabGnroieHre OTpaKeHUs U TIPEJIOMIICHHS] MEXaHMYECKUX BOJIH.
5. Habnronenue untepdepeHunu 1 AUGpakiui MEXaHUYECKUX BOJIH.
6. AKyCTUYECKHI1 pe30HaHC.



7. CBOIICTBa yAbTpa3ByKa U €ro NpUMEHEHHUE.

8. HaGmroneHue CBsI3M TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYIOM U 9aCTOTOM KOJIeOaHUH.

9.UccnenoBanne CBOWCTB 3JCKTPOMAarHUTHBIX BOJIH: OTpPaXEHUE, TMPEJIOMIICHHE, MOJspu3anus, Judpaxius,
uHTepdepeHIus.

10. O6napyxeHue HHGPaKpacCHOro U yIbTPaPHUOIECTOBOTO U3ITYyUEHUH.

Yuenuueckuii skcnepumenm, nadbopamopruie padomul,npaKmuKym

1. U3yuyenune napaMeTpoB 3ByKOBOW BOJIHBI.

2. N3yueHune pacnpOoCTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka

[IpssmonmHEHOE pacpoOCTpaHEHUE CBETA B OJTHOPOAHOM cpene. JIyu cBera. ToUeyHbI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHust cBeta. [loctpoenue nzo0paxenuii B miockom 3epkane. Cepuueckue 3epkaia.

[Ipenomienue cBeTa. 3aKOHBI TPEJOMJICHHS CBeTa. AOCOJIOTHBIM TMOKa3arenb mpeaomicHus. OTHOCUTENIbHBIN
IIOKa3aresb npeaomieHus. I10CTOSHCTBO 4acTOTHI CBETA U COOTHOUIEHUE JUIMH BOJIH IIPU IIEPEXO0AE€ MOHOXPOMATUYECKOTO
CBETAa Yepe3 IpaHully paszesia IByX ONTUYECKUX CPe.

Xop nydeit B npuzme. Jlucnepcus ceera. CroxxHbli cocTaB Oenoro ceera. L{Ber.

[lonHoe BHyTpeHHEE OTpakeHHUE. [IpenenbHbIi yroi MoJHOrOo BHYTPEHHETO OTPAKEHHUS.

CobOuparoniye 1 pacceuBaroniye JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE M ONTHUYECKas CHUJIa TOHKOU JIMH3BI
3aBUCUMOCTh (DOKYCHOI'O PAcCTOSIHUSI TOHKOW c(epuueckod JMH3bI OT €€ T'€OMETpUU M OTHOCUTENIbHOTO IOoKa3aTels
PEJIOMIICHUS.

dopMysia TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JINH30M.

XoJ ayda, NpoIIeAIIero JUH3Y MOl MPOU3BOJbHBIM YIJIOM K €€ TJIaBHOM onTudeckor ocu. [loctpoenne n3odpakeHuit
TOUYKH U OTpE3Ka MPSIMOI B COOMPAIOLINX U PaCCEMBAIOIIUX JTMH3AX U UX CUCTEMAaX.

Ontuueckue nmpubopsl. Pazpemaromnias cnocoOHOCTb. ['11a3 Kak onTuyeckas cucTeMa.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUIECKON ONTHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHble HCTOYHUKUA. YCJIOBUS HAOMIOACHUS MAKCUMYMOB H
MUHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHHUKOB. IIpuMepnl KilaccHuecKux
UHTEP()EPEHIIMOHHBIX CXEM.



Hudpakmus csera. JudpaknuonHnas pemeéTka. YCIoBHe HAOMIOMCHUS TJIaBHBIX MAaKCHMYyMOB TIPH ITaJICHUH
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEIIETKY.
[lonspusanus cBera.
Texnuueckue ycmpoiicmea u mexHON02UYECKUEe NpPoyeccvl: OYKHW, JyINa, MEepuckor, QoToarrmapaT, MUKpPOCKOII,
MPOEKIIMOHHBIN armapar, MPOCBETICHUE ONTUKH, BOJJOKOHHAS ONTHUKA, TU(PpaKIIMOHHAS pEeHIETKA.
Hemoncmpayuu
. 3aKOHBI OTPAXKEHUS CBETA.
. UccrnenoBanue npeoMIIeHHs CBETA.
. HaGnroienue nosHoro BHYTPEHHET0 OTpakeHusl. Mojieinb CBETOBOIA.
. UccnenoBanme xo/1a CBETOBBIX MTyYKOB Y€PE3 MIOCKOMAPAIIIEIBHYIO INIACTUHY U [IPU3MY.
. UccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.
. Monenu MUKpOCKoOIa, TEJIECKONa.
. Habnronenue untepdepennnm cpera.
. HaGnroenue 11BeTOB TOHKUX TJIEHOK.
9. Habmoaenue nudpakiuu cBeTa.
10. U3yuyenune nupakqiuOHHON PEIIETKY.
11. HaGmonenue nudpakiiMOHHOTO CIEKTpA.
12. HaGmroieHre TUCTIepCuu CBETA.
13. HabGmronenre nossipu3aiyy CBeTa.
14. [IpuMeHeHue MOJISIPOUJIOB JIJIsl U3YUEHUSI MEXaHUYECKUX HAMPSKCHUH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, npaKmuxKym
1. 3MepeHne nokasaTessi IpeJIOMIICHUSI CTEKJIA.
2. UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PaCCTOSIHHS OT BEIIECTBA (HA IPUMEPE KUIKUX JIUH3).
3. U3mepenne poKyCHOTO PaCCTOSIHUS pacCEUBAIONTUX JIMH3.
4. ITonnyyenue u300pakeHUsSI B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.
5. [lony4yeHue n300pakeHus B CUCTEME U3 IBYX JIMH3.
6. KoHcTpynpoBaHUE TEIECKOMUYECKUX CUCTEM.
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7. Habmronenue audpakiunn, “HTEpOEPESHIINA U TIOJISIPU3AIIN CBETA.
8. M3yueHue noJsipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU TUAIEKTPHUKA.
9. Uzyyenune naTepPEpEeHINY JIA3EPHOTO U3TyUYCHUS HA IBYX IIETIAX.
10. HaGmronenne aucnepcum.
11. Habmonenrie 1 ucciaeaoBanue Tu(pakiMOHHOTO CIIEKTPA.
12. 3mepeHne 1iuHbl CBETOBOW BOJIHBI.
13. IlosydyeHue ciekTpa U3Iy4eHUs! CBETOANO1a IPH MOMOIIM JU(DPAKIIMOHHON PEIIETKH.
PA3JAEJI 6. OcHOBBI cIenMAJIbHOH TE€OPHUH OTHOCUTEJIbHOCTH
['paHnLIBI IPUMEHUMOCTH KJIACCHYECKONW MeXaHUKH. [IocTymaTel cienuanbHOM TEOPHUH OTHOCUTEIIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpasoBanust Jlopenua. YcnoBue npuuMHHOCTH. OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKPAILEHUE JJIUHBI.
DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.
CBs13b MacCBI C 3HEPrUEH U MMITYJIBCOM PEISATUBUCTCKON YaCTULIBI. DHEPT U MTOKOSI.
Texnuueckue ycmpoiicmea u mexHoJ02UYecKUe npoyeccvl: CIIyTHUKOBBIE TNPUEMHHKH, YCKOPHUTENIN 3apsSKEHHBIX
YacTHL.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuvl, npaAKMuUKym
1. Onpenenenvie UMNyJabCa U SHEPIUM PENSATUBUCTCKUX 4acThll (M0 (ororpadusM TPEeKOB 3apsSKEHHBIX YacCTUL B
MarHUTHOM I10JI€).
PA3JEJI 7. KBanTtoBas ¢pusuka
Tema 1. KopnyckyaapHno-801H0801 0yanu3m
PaBHOBeCHOE TeI0BOE M3TyYeHUe (M3yueHne abCcooTHO Y€pHOTO Tena).3aKkoH cMelenus Buna. I'unoresa [Tnanka
O KBaHTax.
®OTOHBI. DHEPTUS U UMITYJIbC (POTOHA.
dororpdexr. Onbitet A. I'.  CroneroBa. 3akonbl doTodddexra. YpaBHenue OiHmTelHa st doTodPdekTa.
«KpacHas rpanuna» porosddekra.
JlaBnenue cBera (B 4acTHOCTH, JaBJ€HUE CBeTa Ha aOCOJIOTHO MOTJIOIIAIOIIYI0O U a0COJIOTHO OTPAXKAIOIILYIO
noBepxHocTh). OnbiTel I1. H. Jlebenera.



BonnoBbie cBoiicTBa vactuil. Bomuber ne bpoins. Jnuna Bomubel ne bpoiins u pa3Mepsl 0o0JacTH JOKaJIA3AIUH
IBUOKYIIEHCs yacTUIlbl. KopycKynsipHO-BOTHOBOM Myanu3m. Audpakius 371€KTPOHOB Ha KpUCTaJIax.
Crnenunduka usmepenuit B Mukpomupe. CooTHOIIeHHs Heonpeaenénuoctei I eitzendepra.
Texnuueckue ycmpoiicmea u mexHoaA02UUECKUE NPoyeccol. CIEKTPOMETp, (HOTOIIEMEHT, HOTOJATUUK, TYHHEIIbHBIN
MUKPOCKOII, COJTHEYHasi barapesi, CBETOANO/I.
Hemoncmpayuu
1. ®otord ekt Ha yCTaHOBKE C ITUHKOBOM IIACTUHOM.
2. UccnenoBanue 3ak0HOB BHeMIHETo GoTodddekTa.
3. UccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUSI TTOJIYITPOBOAHUKOB OT OCBEIIEHHOCTH.
4. Ceeroauo.
5. Conneunas Oarapes.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuvl, npAKMuUKym
1. UccnenoBanue potopesucropa.
2. Nsmepenne noctossaHOM [1manka Ha ocHOBe nccnenoBanus Gororddexra.
3. HUccnenoBanue 3aBUCHMOCTH CHIIBI TOKA Y€PE3 CBETOAMO/ OT HAIIPSKECHHUS.
Tema 2. @usuka amoma
OnbITHI 1O KCCIIEOBAaHUIO CTpoeHMs aTtoMa. [1naneTapnas moaens atoma Pesepdopaa.
[Toctynatel bopa. M3nydenne u moriomienne (OTOHOB MpHU MEepeXojie aTOMa ¢ OJIHOTO YPOBHS SHEPTUH HA IPYTOM.
Buasl cnexktpoB. CiekTp ypOBHEN 3HEPTUH aTOMA BOJIOPO/A.
CnoHTaHHOE ¥ BBIHYKJICHHOE U3JIydyeHue ceta. Jlazep.
Texnuueckue ycmpoiicmea u mexHoao02u4ecKue npoyeccol: CeKTpalIbHbIA aHalu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM
KOMIIBIOTED.
Hemoncmpayuu
1. Mogaens oneiTa Pezepdopa.
2. HabGmonenue muHedyaThIX CIEKTPOB.
3. YCTpOMCTBO U E€MCTBUE CUETUNKA HOHUZUPYIOIIUX YACTHII.
4. OnpeneneHue AJIUHbI BOJHBI JJA3E€PHOTO U3ITyYEHHUS.



Yuenuueckuii skcnepumenm, nabopamopmnsvie padomot, npAKMUKym
1. HaGmroneHue TMHEHYATOTO CIIEKTpa.
2. VccnenoBanue CHEeKTpa pa3peKEHHOI0 aTOMapHOI0 BOJIOPO/ia U U3MEpPEHUE MOCTOssHHOU Puabepra.
Tema 3. Dusuka amomnozo a0pa u 31eMeHMAPHLIX YACHMUY,
Hyxnonnas monens sinpa I'eiizen0epra—NIlBanenxo. 3apsia sapa. MaccoBoe uucio siapa. M3otormsl.
PannoaktuBHOCTB. Anb(a-pacnan. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['aMMa-uznyyeHue.
3aKOH paJuoaKkTUBHOTO pacrnaja. PaqnoakTUBHbBIE N30TOIIBI B
npupoze. CBoMCcTBa HOHU3UPYIOIIETO U3TyueHus. BiusHue painoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBINH (OH
u3nydeHus. /lozumerpus.
DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT maccer spa.
SAnepusie peakiuu. [lenenue u  cuHTe3 siaep. AnepHbie peakTopbl. [IpoGiembl ympaBiasieMOro TEPMOSIECPHOTO
CHHTE3a. DKOJIOTHYECKHUE ACIIEKThI PA3BUTHUS SAIEPHON SHEPIETUKH.
Metoabl perucTpaluy U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalIbHbIE B3auMojehcTBUs. bapnonbl, Me30HBI U JenToHsl. IIpeacraBnenne o CTaHmApTHOW MOMEINH.
KBapk-ritooHHass MOJIEb aIpOHOB.
®usuka 3a npeaenamu CrangaptHor Mojenu. TEéMHas maTepuss 1 TEMHAs SJHEPTHSL.
EanHcTBO M3nueckoil KapTUHBI MUpA.
Texnuueckue ycmpoiicmeéa u  MmexHON02UYECKUe npoueccvl: ITO3UMETP, KaMmepa BuHibCcOHA, sAIEpHBIA PEaKTop,
TEPMOSIIEPHBIN peakTop, aTOMHass 00MOa, MarHUTHO-PE30HAHCHASI TOMOTpadus.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPaKmMmuKym
1. UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).
2. UccnenoBanue pagnoakTUBHOTO (POHA C MCTIOJIB30BAaHUEM JIO3UMETPA.
3. 3yuyenue normomieHus 0eTa-4acTyIl aTFOMUHUEM.
PA3JEJI 8. D1ieMeHTBbIa ACTPOHOMUM U ACTPOPU3UKH
Otansl pa3BUTHS aCTpOHOMHUH. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUYCHHE ACTPOHOMHUH. [[pUMEHMMOCTD 3aKOHOB
bu3uKY 11 00BSICHEHUSI TPUPOABI KOCMUYECKUX OOBEKTOB.



Metoapl  acTpOHOMHYECKMX  HccieaoBaHuid. COBpPEMEHHBIE  ONTHYECKUE  TEJIECKONbI,  PaJUOTEICCKOIBI,
BHeaTMOc(epHasi aCTpOHOMHUSI.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUE 3BE3/IbI, IUIAHETHI, KX BUANMOE JIBUKECHUE.

ConHeuHas cucrtema.

Connue. ConHeuHass akTUBHOCTb. MlcTouHuK 3Heprun CoJIHIIA U 3BE3I.

3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIM KJIACC — CBETHUMOCTBY». 3BE3/bI TJIABHOU
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacCca — CBETUMOCTBY» ISl 3BE3]l TNIABHOM MOCJIEAOBATEIBLHOCTA. BHyTpeHHEe
cTpoeHue 3BE311. COBpEMEHHBIE MTPEACTABICHUS O MMPOUCXO0XKICHUH U 3BooIMK COJIHIIA U 3BE3/. DTAIbl )KU3HU 3BE3I.

Mneunsiit [Iyte — nHama [Tanaktuka. Ilonoxenue u aBwkeHne ConHma B ['amaktuke. Tunbl ranakTHK.
Papnoranaktuku u kBa3apsl. YEpHBIE IBIPHI B SIPAaX TAIAKTHUK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa06mna. Pazoeranue ranaktuk. Teopust bonbiioro B3peiBa. PenrkroBoe
W3JTy4YCHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue naonwoenua:

1. HaGmrogenus 3BE3AHOTO HeOa HEBOOPYKEHHBIM TIJIA30M C  HCMOJb30BAHUEM KOMIIBIOTEPHBIX MPWJIOKEHUM st
OTIPE/ICJICHUS TOJOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CEeBEpHOro MOJIyIIapus U
APKUE 3BE3/BI.

2. Hab6monenus B Teneckorn JIyHbl, TUIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOTUICHUH

®U3NYECKUN MPAKTUKYM

CniocoObl u3mMepeHus: PU3NUecKux BEJIMYUH ¢ HUCTIOJb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX TPUOOPOB
U KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE M  OTHOCHUTEIBHBIC TMOTPEIIHOCTH H3MEPEHUN (PU3MUECKHUX
BesnurH. OLIeHKA TpaHull OTPEIIHOCTEM.

[IpoBeaeHne KOCBEHHBIX U3MEPEHUH, UCCIETOBAHUM 3aBUCUMOCTEN (DU3MYECKUX BEIIMYWH, MMPOBEPKA MPEIIOKEHHBIX
runoTe3 (BbIOOp U3 paboT, ONMMCAHHBIX B TEMaTUYECKUX pasliefiax «YUEeHUUECKUN IKCIIEPUMEHT, JJabopaTopHbIe padoThI,
MIPAKTUKYM).

OBOBHIAIOHIEE TIOBTOPEHHUE



O6o6menne W cUCTeMaTHU3alus COJEpKaHHUA pasne’oB Kypca «Mexanukay, «MonekynsipHas ¢(u3nka u
TEPMOJIMHAMUKAY», «DIEKTpoAUHAMUKa», «KonebaHnuss u BOJIHBDY, «OCHOBBI CHEUUATBHOW TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas pusmkay, « I1€eMEHTbI ACTPOHOMUU U aCTPODUZUKIY.

Ponb pusuky 1 acTpOHOMUU B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOM, COLMAIBHOM U 3TUYECKOM cepax IesTeNbHOCTH
4eJI0OBEKa; poJib U MECTO (M3MKM M aCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MHpa; 3HAUYECHUE ONMCATENIbHOM,
CUCTEeMATU3UPYIOIICH, OOBbSICHUTEIPHON U TPOTHOCTHUECKON (QYHKIUH (prU3HUecKoi Teopuu; posib PU3NIECKON TEOPHUH B
(opMHpOBaHUM TPEACTABICHUA O (U3MYECKON KapTUHE MHpa, MECTO (PU3MYECKOW KAPTUHBI MHpa B OOIIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJICTABICHHUN O IPUPOJIE.

MEKITIPEJIMETHBIE CBA3U

N3yyenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 Kiacce oOCyIIECTBIsSIETCd € YU€TOM COJIEpKATEeNbHBIX
MEXIPEIMETHBIX CBSI3E€M C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMUH, T€Oorpauu U TEXHOJIOTUH.

Mesicnpeomemmuvie nouamus, C6A3AHHLIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHHE, HAy4HBIN (DaKT,
TUNoTe3a, pu3ndeckas BeIMUnHa, 3aKOH, TEOpusl, HAOII0AEHHE, IKCIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHUE.
Mamemamuxa: Pemenue cucteMbl ypaBHeHu#. TpuroHomerpuyeckue GyHKIUUA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC;
OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M UX MPOEKUUH HA OCH KOOPIAUHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHbIe 31eMeHTapHbIX (GyHKUMNA. [[pu3Haku momo0ust TpeyroJbHUKOB, ONpeneeHre TIoMAAN MIOCKUX GUryp u
0o0BéMa Tel.

Buonozua: >nexrpudeckue sSBJICHUS B JKUBOM MpUpPOJE, KojeOaTeNbHbIE BUKEHUS B KUBOM NMPHUPOAE, IKOJIOTUYECKHE
PUCKH TIpU MPOMU3BOJICTBE BJIEKTPOIHEPIHH, SJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEW Cpefpl, YJIbTpa3BYKOBas
JMArHOCTHKA B MEAUIIMHE, ONTUYECKUE SBJICHUS B )KMBOU MPUPO/IE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KpUCTaJUIMUeCKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3Mbl OOpa30BaHUs
KPUCTAJUIMYECKON PEIETKY, CIIEKTPAJIbHBIN aHAJIN3.

TI'eozpaghusa: MarauTHBIE TOTIOCA 3EMIIH, 3aJI€KH MATHUTHBIX Py, POTOCHEMKA 3eMHOM MMOBEPXHOCTH, ceiicMorpad.
Texnonozua: TpPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, OJJIEKTPOMAarHUTOB, O3JIEKTpoJBUTraTellb SIKOOM, TeHepaTop
NEPEMEHHOr0 TOKa, WMHAYKIMOHHAsA T€Yb, JIMHUM JJIEKTPOIEpeaay, »dJEKTPOJBHUrareib, pajaap, paauoNpUEMHUK,
TENEeBU30p, aHTeHHa, TenepoH, CBYU-meub, ynbTpa3BykoBas JUArHOCTHKAa B TEXHUKE, IPOEKLMOHHBIA ammnapar,



BOJIOKOHHAasA OIITHKA, COJIHCYUHAasd 6aTape;1, CIIYTHUKOBBIC HpI/IéMHI/IKI/I, sAACpHAsA OHCPIreTUKAa U 9KOJIOTUICCKUEC ACIICKThI ee

pa3BUTHA.
TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC (170 u)
Kosm4yecTBo yacos JJIEKTPOHHBIE
HaunMeHoBaHue pa3iesioB U TeM ugposbie
Ne ni/mn pasi Kourpoabhbie JlaGopaTopHbie (uitepp )
MporpaMMblI Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchbl
Pazgea 1. Hay4Hblii MeTOA MO3HAHUSA NPHUPOABI
1.1 HayuHs1if MeTO1 TO3HAHUS IPUPOIBI 6 0 0
Hroro no pasneny 6 0 0
Pa3znen 2. Mexanuka
2.1 Kunemaruka 11 1 2
2.2 JluHamMuka 11 1 2
2.3 CraTtuka TBEpIOTrO TEIa 6 0 1
2.4 3aKOHBI COXpPAHEHHS] B MEXAHHKE 11 1 1
Htoro no pazneny 39 3 6
Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHMKA
3.1 OcnoBsl MKT 15 1 1
3.2 Tepmonnnamuka. TennoBble MaHBI. 20
33 ArperaTHble COCTOSIHUS BEIIIECTBA. 14 1 0
da30BbIE NTEPEXOABI




Hroro no paszaeny 49 3 1

Paznen 4. JaekTpoanHamuka
4.1 DIIEKTPUYECKOE TTOJIE 24 1 0
4.2 [ToCTOSIHHBIN 3MEKTPUYECKUH TOK. 24 1 2
4.3 Toku B pa3nMYHBIX cpeaax 6 1 0

Hroro no pazneny 54 3 2

OU3NYECKUN ITIPAKTUKYM 16

pe3eps 6

OBIIEE KOJIMYECTBO YACOB T1IO

I 170 8 9

[TPOITPAMME




11

KJIACC (170 u)

KoumnuecTBo yacos JJIeKTPOHHBbIE
HaumMmeHoBaHue pa3iesioB U (uugposBbIe)
Ne n/m P Kourpoabnsie JlaGopaTopHbie bp
TeM MPOrPaMMbl Bceero oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 4. . JaekTpoauHamMuka
4.4 MaruauTHoe 10oJe. 14
4.5 DJIEKTPOMArHUTHASI MHYKIIHS. 13
Hroro no pazneny 27 2 2
Paznen 5. Kosie6anusi v BOJIHBI
MexaHunyeckume u
5.1 11+15 2 1
3NeKTPOMarHuTHble kKonebaHua
MexaHunyeckume u
5.2 10 1 0
3NEeKTPOMArHUTHbIE BOJIHbI
5.3 OnTuKKa 25 1 3
Hroro no pazugeny 61 4 4
Pa3znes 6. OcHOBBI CIeIHAJIBLHOM TEOPUU OTHOCUTEIBHOCTH
0 0

6.1

CTO




Hroro no pazngeny 5 0 0

Paznen 7. KBanTtoBasi pusuka
7.1 DJIeMEHTBI KBAHTOBOW ONTHUKHU 13 1 0
7.2 Crpoenue atoma 6 0 1
7.3 ATOMHOE SIIpO 13 1 0
Hroro o paszuneny 32 2 1
Pa3znea 8. JjieMeHTBI ACTPOHOMUH M aCTPOPU3NKHU

8.1 DneMeHThI acTpohU3UKU 12 0 0

Hroro o pazneny 12 0

OU3NYECKUN ITIPAKTUKYM 16

Hrorosoe nosropeHue 13

Peseps 4

OBHIEE KOJIMYECTBO YACOB IIO 170 8 7

I[TPOI'PAMME




KaneHngapHo-TemaTu4eckoe NJiaHUPOBaHUe

10 kaace (170 v)
Ne n/m Jlara HaumeHoBaHue pa3/ie/ioB U TeM NPOrpamMm
NPoBeAeHNs

1. ®uzuka — ¢yHIaMEHTaIbHAsT Hayka o mpupoje.Hayunblii MeTon TO3HAHUA U METOMbI
uccienoBanus GU3NYECKUX SIBJICHUH.

2 DKCIEPUMEHT U TEOpUsl B TIpoliecce Mo3HaHus npupoisl. Habmogenue u 3kCcriepuMenT B hU3UKeE.

3 CrocoObl n3MepeHust PU3NUECKUX BEJIUYMH (aHAJIOrOBBIE U LIM(PPOBBIE MU3MEPUTEIBHBIE IPUOOPHI,
KOMITbIOTEPHBIE JATUNKOBBIC CUCTEMBI).

4 [TorpemHocTy U3MEPEHHUN PU3NUECKUX BETUYNH (a0COIIOTHAS U OTHOCUTENIbHAS).

5 MonenupoBanue (QpuU3MYECKUX SIBJICHUN U TPOLIECCOB (MaTepuaabHas TOYKA,aOCONIOTHO TBEPAOE
TeNo, UaealibHasi >KUAKOCTb, UJICATbHBIN Ta3, TOueuHbIN 3apsan). ['mnore3za. Ou3nUecKuil 3aKOH,
TPaHUIIbI €ro MPUMEHUMOCTH. Pu3nUecKas Teopus.

6 Ponb 1 MecTo pu3uku B pOPMHPOBAHMK COBPEMEHHOW HAyYHOW KapTHUHBI MUpPA, B MPAKTHYECKOU
JESTEIbHOCTH JIFOJEH.

7 Mexannueckoe naBuxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHUs.CrucTema oTcuéra.

8 [Ipsimast u oOpaTHas 3a/1aun MEXaHUKH. Pasnyc-BeKTOp MaTepruaaIbHOM TOUKH, €r0 MPOCKIIMU Ha OCU
CUCTEeMbI KoOpAuHAT. TpaekTopusi.

9 [Tepemerienue, CKOPOCTh (CpeaHsisE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE MaTepHaIbHOMN
TOYKHU, HUX TMPOCKIMH HA OCH CHUCTEeMbl KoopAuHaT.ClIOKEHHE TMEepeMEIICHUH U CJI0XKEHHUE
CKOPOCTEH.

10 Pemennie pacuéTHBIX 3aad C ABHO 3aJaHHOM U HESBHO 3aJaHHONW (PU3MUECKON MOJIEIIbIO
C MCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB U (hOPMYJT KHHEMATHKH.

11 PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMPSMOJMHEMHOE JBHKEHHE. 3aBUCUMOCTh KOOPAMHAT,




CKOPOCTH, YCKOPEHUS U MIyTU MAaTepUaIbHON TOYKHU OT BPEMEHHU U UX TpaduKu.

12 CBoOomHOE TazieHue. Y CKOpeHne cBOOOAHOTO majieHus. [[BmkeHne Tena, OpOIeHHOTO TOa YIIIOM
K ropu3oHTy. JIP Ne 1 «3yueHne nBuxkeHUs Teia, OPOIIEHHOTO TOPU30HTAIBHOY

13 Pemenue kauecTBEHHBIX 3a7a4, TPEOYIOIUX NPUMEHEHHS 3HAHUN 10 KHHEMATHUKE.

14 3aBUCUMOCThH KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaTepUATIbHON TOUKM OT BPEMEHH U UX Tpaduku.

15 KpuBonnHeitHoe nBuxkeHue. JIBUKEHHE MAaTepUalbHOM TOYKM MO OKPYKHOCTH. YTIIOBas
U JInHeNHas ckopocTb.LleHTpocTpemuTenbHoe (HOpMalbHOE), KacaTelabHOE (TAaHTEHIMAIBHOE) W
ITOJTHOE
yCKOpeHne matepuanbHou TOUkH. JIP Ne 2 «3yueHne IBUKEHS Tena 0 OKPYKHOCTH

16 O6006mmenue o teme «Knunematuka»

17 KP Ne 1 mo reme «KnnemaTuka»

18 AHanu3 KOHTpoJbHOM pabotel. IlepBbrit 3axkoH HptoToHa. MHepiuanbHble CHCTEMBI OTCYETA.
[Tpunuun otHOcuTenbHOCTH [anunes. HeuHepuuanbHble cucTeMbl OTcuéra (OIpeleieHue,
IPUMEDHI).

19 Macca tena. Cuna. [IpuHIun cynepno3uiuu Cull.

20 Bropoit 3akon HeroToHa st matepuanbHOM TOYkHM. Tpetuid 3akoH HproTOHa 11 MaTepuabHBIX
TOYEK.

21 3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh T'PABUTALIMOHHON U HHEPTHOM MacCHI.

22 Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, iBmxymerocs ¢ yCKOpEHUEM.

23 JIP Ne 3 «3mepenne KEeCTKOCTH MPYKUHBDY

24 Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUS CKOJbKEHHS U cuiia TpeHus nokos. Koadduuuent
TpeHusi. Cuia CONPOTUBIICHUS MPHU JBWKEHMM TeNla B KHIKOCTH WJIM rase, €€ 3aBUCHUMOCTb OT
CKOPOCTH OTHOCHUTEIBLHOTO JABUKEHUS

25 JIP Ne 4 «3mepenue korddumrieHTa TpEHUS CKOTBKEHUS

26 Jasnenue. 'mapocratnyeckoe aapienue. Cuina Apxumena.

27 O606meHue o TeMe «J[nHamuka»
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KP Ne 2 no treme «/lmuHAMHUKA)»

29 AHanmu3 KOHTPOJIBHOW paboThl. AOcomoTHO TBEPAOE Tenmo. [locTymaTenpbHOE | BpamiaTeIbHOE
JBUKEHUE TBEPAOTO TENa

30 MoOMEHT cuJibl OTHOCUTENBbHO oOcH BpaimieHus. [lnedo cunbl. CroxeHue CUJ, MPUITIOKEHHBIX
K TBEPAOMY TEIY.

31 JIP Ne 5 «M3ydyeHue paBHOBECHS TE MO/ ICHCTBUEM HECKOJIBKUX CHID)

32 IlenTp TspKECTH TEna. YCIOBUS pPaBHOBECUS TBEPAOIO Teja. YCTOWYMBOE, HEYCTOMYMBOE,
0e3pa3IM4YHOe PaBHOBECUE

33 Pemiennie pacu€THBIX 3a/lad C BHO 3aJaHHOM U HEABHO 3aJaHHOM (u3nueckoil MoeIbio
C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (DOPMYJI CTATUKH.

34 Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOMUX MPUMEHEHHS 3HaHUHN IO CTaTHKE.

35 NMnynbc MaTepuUalibHOW TOYKH, CHUCTEMBl MaTepHalbHbIX To4deK. LleHTp macc cucTeMbl
MaTepUalIbHBIX TOYEK. Teopema 0 JBUKEHHUM LIEHTpa Macc. MIMIyJibC CUJIbI 1 U3MEHEHUE UMITYJIbCa
TeJ1a.3aKOH COXPaHEHUS UMITYJIbCa. PEakTUBHOE IBMYKEHHUE.

36 MoMeHT wumIlynbca MarepuaidbHOW TOuku. lIpeacraBieHre O COXpaHEHHM MOMEHTa HMMITYJIbCa
B LICHTPAJIbHBIX MOJISX.

37 PabGota cwibl Ha MajgoM M Ha KOHEYHOM IMepeMenieHuu. ['paduueckoe mnpeacTaBieHHEe padOThI
CUJIbI.MOIITHOCTD CUJIBL..

38 Kunerndeckasi sHeprusi MaTepuaqibHON TO4Ykd. TeopemMa 00 M3MEHEHMHM KHUHETHYECKOW SHEPTUU
MaTepUaIbHOU TOYKHU

39 [ToreHnuanbHble W HEMOTECHIMANBbHBIE CWibl. [loTeHnumanbHas sHeprud. [loTeHuuanbHas sHeprug
yapyro  aehOopMHpOBaHHOW mpyXuHbL. [loTeHIManbHass dSHEpPrUst Tela B OJHOPOIHOM
rpaBUTAlIMOHHOM noJie. [loTeHnnanbpHast SJHEprus Tejaa B rPaBUTALIMOHHOM I10JI€ OJHOPOIHOTO IIapa
(BHYTpH W BHE 11apa).

40 Bropasa kocmuueckas CKOpOCTb.TpeThsi KOCMHYECKAs] CKOPOCTb.

41 CBs13b pabOTHI HEMOTEHIMAIBHBIX CUJI C K3MEHEHUEM MEXaHUYECKON SHEPIHH CUCTEMBI TeJl. 3aKOH




coxpaHeHus Mexanuueckoi sHeprun. JIP No 6 «M3yyeHnue 3akoHa cOXpaHeHUs»

42 VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

43 YpaBHenne bepHynn i1 MACATBbHOW JKUAKOCTHM KaK CIEACTBHE 3aKOHA COXPaHEHUS
MEXaHHYECKOU IHEPTUH.

44 O60061enne Mo TeMe «3aKOHBI COXPAHEHHUS B MEXaHUKE)

45 KP Ne 3 no TeMe « 3akoHbI COXpaHEHHs B MEXaHUKE»

46 AHanu3 KOHTPOJIbHOW pPaboThl. OCHOBHBIE TIOJIOXKEHHS MOJEKYISIPHO-KMHETHYECKOW TEOpHUH
(MKT), ux onbsITHOE 000CHOBaHUE.

47 Huddysus. BpoyHoBckoe ABmxeHue. XapakTep IBUKEHUS U B3aUMOJCHCTBUS YaCTHI] BEIIECTBA

48 Mogenu cTpoeHus ra3oB, JKUAKOCTEH W TBEPIABIX Tel M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
DTUX MOJEJIEH.

49 Macca u pazmepsl Mosiekyl (atomoB). KonumdectBo BemectBa. [locTostHHas ABoraapo.

50 Pemenne pacu€THBIX 3ama4d € SIBHO 3a/JIaHHOM ¥ HESIBHO 3aJ]aHHOW  (PU3WYECKON MOJIEITBIO
C MCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB M (hOPMYJT MOJIEKYJISIPHOM (PU3UKH.

51 TemnnoBoe paBHOBecue. TemmnepaTypa u cnocoOwl e€ uzmepenus. [llkana temneparyp Llenbcus.

52 Mogene naeansHoro raza B MKT: wacTuilel raza ABHXKYTCS XaOTMUYECKH W HE B3aMMOJICHUCTBYIOT
Ipyr ¢ apyrom. I'a3oBblie 3aKoHbl. Y paBHeHnEe MenaeneeBa—KnamnepoHa.

53 Pemenne pacu€THbIX 3a7ayd C SIBHO 3a/JlaHHOM W HESIBHO 3aJ]aHHOW  (PU3WYECKON MOJIEIIBIO
C MCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U (hOPMYJT MOJIEKYJISIPHOM (PU3UKH.

54 AlGcomoTHass Temriepatypa (mkana temneparyp KemnpBuna). 3akon JlampToHa. M3omporieccs
B UJICAJIbHOM Ta3e C MOCTOSTHHBIM KOJWYECTBOM BellecTBa. ['paduueckoe MpecTaBiIcHUE
M30IPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

55 JIP Ne 7 «OkcniepumeHTanbHas mpoBepka 3akoHa ['eii-Jlroccakay

56 CBsi3b MEXIy J[AaBJICHUEM U CPEIHEW KHUHETHYECKOW OHHEPrueil MOCTyNaTeIbHOIO TEIIOBOTO
JBH>KEHUSI MOJIEKYJ UAeanbHOTo raza (ocHoBHOoe ypaBHenne MKT uneanbHoro rasa).

57 CBsi3p a0COJIIOTHOM TeMIepaTypbl TEPMOAUHAMHYECKONW CHCTEMBI CO CpEIHEH KHHETHYEeCKOil




3Hepmeﬁ IMOCTYIIATCIIbHOT'O TCIINIOBOT'O ABUIKCHUA e€ qaCTHII.

58 Perenne kauecTBEHHBIX 3a7a4, TPEOYIOIUX MPUMEHEHHSI 3HAHUIA 10 MOJIEKYJISIPHON (U3HKeE.

59 O06006u1eHne no TeMe «OCHOBBI MOJEKYJISIPHO-KUHETUYECKON TEOPUM»

60 KP Ne 4 mo teme «OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKON TEOPHI»

61 AHan3 KOHTpPOJbHOU paboThl. Tepmoamnamuueckas (T][]) cucrtema. 3ajaHue BHEUIHUX YCJIOBUI
mia TJI cucrembl. BHeminne u BHyTpeHHue mapametpsl. [lapamerpsr T cucreMbl Kak cpegHue
3HAYEHMsI BEJIMYMH, ONHMCHIBAOIINX €€ HA MUKPOCKOIIMYECKOM YPOBHE.

62 HyneBoe Hauvamo tepmommHamuku. CaMOnpou3BoJibHas penakcanus T1J[ CUCTEMBI K TEIIOBOMY
PaBHOBECHIO.

63 Mopens maeanpHOro raza B TEPMOJAMHAMUKE — CHUCTEMA ypaBHEHHWW: ypaBHeHHe KitanenpoHa—
MenzeneeBa U BBIDAKEHHE i1 BHYTPEHHEW SHEPrUU. YCJIOBHUS NMPUMEHUMOCTH 3TOM MOJEIU:
HU3Kas KOHIICHTPALMs YacTHUL, BBICOKHME TEMIIEpaTypbl. BelpakeHHe Il BHYTPEHHEH SHEPruu
OJIHOATOMHOT'O HJI€aJIbHOTO Ta3a.

64 Pemiennie pacu€THBIX 3aJad C IBHO 3aJaHHOM U HESABHO 3aJaHHOM (PU3MUECKON MOJEINbIO
C MCTOJIb30BaHUEM OCHOBHBIX 3aKOHOB M ()OPMYJI MOJIEKYISIPHOU (PU3UKHU U TEPMOJAUHAMUKHU.

65 KBazucrarnueckne U HECTaTUYECKHUE MPOLIECCHI.

66 DnemeHTapHas paboTa B TEpPMOJUHAMUKE.

67 Breruucnenne pabotsl o rpadguky npoiiecca Ha PV-nuarpamme.

68 Pemennie pacuéTHBRIX 3aad C ABHO 3aJaHHOM U HESBHO 3aJaHHONW (PH3MUECKOM MOJIEIIbIO
C MCTOJIb30BAaHMEM OCHOBHBIX 3aKOHOB M (hOPMYJI MOJIEKYJISIPHOU (PU3UKKU U TEPMOJAUHAMUKHU.

69 Temnonepegaya kak cnoco0 W3MeHeHHs] BHyTpeHHeW sHeprum TJI cucrembl 0e3 coBeplieHus
pabotel. KoHBeKIMS, TEMIONPOBOHOCTD, U3TyUEHHE.

70 KonmnuectBo Temnotel. TermmoémkocTe Tema. YaenbHas W MOJSpHas TEIIOEMKOCTH BEIIECTBA.
VY nenpHas TEmOTa CropaHus TOIUINBA.

71 Pacuér xonmuectBa TermioTel pu Temtonepenaye. [lonstre 06 annadbaTHOM Tporiecce.

72 [lepBblil 3akoH TepMoArHamMuku. BHyTpenHsis sueprus. KonnuecTtBo TemnoTsl U paboTa Kak Mepbl




W3MEHEHUS BHYTPEHHEN 3HEpruu T[] cucTemel.

73 Pemenne pacu€THBIX 3a7ad C SBHO 3aJlaHHOM U HESIBHO 3aJaHHOW (U3NYECKOM MOJEIBIO
C MICTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M (hOPMYJI MOJIEKYIISIPHOU (PU3UKH U TEPMOTMHAMUKH.

74 Btopoii 3akoH TepMOJMHAMUKHU ISl PABHOBECHBIX IIPOIIECCOB: uepe3 3aJlaHHOE PaBHOBECHOE
cocrosinue TJI cucTembl MPOXOAUT €IMHCTBEHHAs annadarta. AOCOIIOTHAS TeMIeparypa

75 BTtopoii 3ak0H TEpMOJMHAMUKH JJIs HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO MEpeaTh TEIUIOTY
oT Oosiee xoJIOAHOTO Tena Kk Oosnee Harpetomy Oe3 kommeHcaruu (Kmaysmyc). HeobGpatumoctb
MPUPOJIHBIX TIPOIIECCOB.

76 [Tpunnuner penctBus teroBbix MammH. KIIJ[. MakcumanbHoe 3Hauenuwe KIIJ[. Iuxkn Kapwo.
OKOJIOTUYECKHE aCIEKThl HCMOJb30BAaHUS TEIUIOBBIX JBHUrareiied. TemnoBoe 3arpsa3HEHHE
OKPY’KAIOIIEH CPEIBI.

77 Pemenue 3ana4 Ha pacu€t KIIJI TenmoBbIX ABUTaTENCH.

78 Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIMMX MPUMEHEHUs 3HAHUN 1O MOJEKYJSpHON (uU3MKe
U TEPMOJUHAMHUKE.

79 Oo6o0marorniee 3aHsTue 1o TeMe: « TepMoJuHaMKKa U TETJIOBBIE MAITUHBI».

80 KP Ne 5§ «TepMoanHaMuKa U TeNJI0Bble MAIIMHbD).

81 AHanu3 KOHTpOJbHOUM pabotel. [lapooOpa3oBanue u KoHAeHcanusa. VcmapeHue u KUTIEHUE.
VY nenpHas TEruioTa napooopa3oBaHUsl.

82 HacelllieHHble U HeHachIlleHHble mapbl. KauecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U JIaBJICHUS
HACBHIIIIEHHOTO Tlapa OT TeMIlepaTypbl, MX HE3aBUCUMOCTh OT O00BEMa HACBIIICHHOTO TMapa.
3aBUCUMOCTh TEMIIEPATYphbl KUIIEHUSI OT JABJICHUS B KUJIKOCTH

83 BnaxxHocTts Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHASI BIAKHOCTb.

84 Pemennie pacuéTHBRIX 3amad ¢ SBHO 3aJaHHOM U HESBHO 3aJaHHONW (PH3MUECKOM MOJEIIbIO
C MCTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M (hOPMYJT MOJIEKYJISIPHOM (PU3UKH U TEPMOJTUHAMUKHA

85 Teépnoe teno. Kpucranmnueckue u amopgHbie Teiaa. AHU30TPONUS CBOWCTB KPUCTAIITIOB.

86 [1naBneHue u KpucTaJIU3alus. Y ejabHas Teriora miaBieHus. Cyoaumanus.
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Hedopmaruu tBEporo Tena. Pactskenue u cxkartue. Casur. Moayns FOura. Ilpenen ynpyrux
nedopmarmii.

88 Pemenne pacu€THBIX 3a7ad C SBHO 3aJlaHHOM U HESIBHO 3aJaHHOW (U3NYECKOM MOJEIBIO
C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT MOJICKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH

89 TenmoBoe pacumiupeHrue JKUAKOCTEH U TBEPABIX TeJ, O0BEMHOE W JIMHEHHOE. AHrapMOHHU3M
TEIJIOBBIX KOJEOaHWI 4YacTHI] BEIIECTBA KaK MpPUYMHA TEIUIOBOTO paciiupeHus Tena (Ha
KaueCTBEHHOM YPOBHE).

90 Pemenne kadecTBEHHBIX 3a]a4, TPEOYIOIIMX MPUMEHEHUs 3HAHUN 1O MOJEKYJSIpHOM (U3UKe
Y TEPMOJUHAMHUKE.

91 [IpeoOpazoBanue sHEepTrun B (ha30BbIX MEpexojiax. Y paBHEHHE TEILIOBOTO OallaHca

92 [ToBepxHOocTHOE HaTskeHHE. KoahduumeHT noBepXHOCTHOrO HaTskeHUs. KanuuisipHble sIBIEHUS.
JlaBneHue o1 MCKPUBIIEHHON TOBEPXHOCTBIO KUIKOCTH.

93 Oo6o061maroliee 3aHsATHE 10 TeMe: « ArperaTHble COCTOSIHUS BetlecTBa. dDa30BbIe Mepexobl».

94 KP Ne 6 «Arperarubie cocTosiHus BeuecTsa. @a3zoBbie nepexoabh».

95 AHanmM3 KOHTPOJbHON padOThl. DNEKTpHU3aLus Tell U €€ MPOsIBICHUS. DJIEeKTpUUecKuil 3apsa. JBa
BHUJIA DJIEKTPUYECKUX 3apsaoB. 1IpOBONHMKH, OUAIEKTPUKM W MOJYNPOBOJHUKH. DJIEMEHTAPHBIN
AIIEKTPUYECKUH 3apsij. 3aKOH COXPAaHEHUs AIEKTPUIECKOT0 3apsija.

96 B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

97 Pemennie pacuéTHBIX 3amad ¢ SBHO 3aJaHHOM U HESBHO 3aJaHHONW (PH3MYECKOM MOJEIIbIO
C MCTOJIb30BAaHMEM OCHOBHBIX 3aKOHOB M (hOPMYJI 3JIEKTPOCTATUKU

98 Dnektpuyeckoe nojie. Ero aeiicTBue Ha 3JIEKTPUYECKUE 3apsiibl.

99 Hanpsoxéanocts 3nextpudeckoro nojis. [Ipoousiit 3apsa. JInHuM HanpspKEHHOCTH 3IIEKTPUYECKOTO
noJist. OTHOPOAHOE NEKTPUUECKOE T0JIE.

100 Pemennie pacuéTHBRIX 3aad C ABHO 3aJaHHOM U HESBHO 3aJaHHONW (PH3MUECKOM MOJEIIbIO
C MCTIOIb30BAaHHEM OCHOBHBIX 3aKOHOB U (DOPMYJI AJIEKTPOCTATUKH.

101 [IoTeHIMAIBHOCTh ~ DJIEKTPOCTATHYECKOTO  IMoJs. Pa3HOCTh  MOTEHIMANOB W HANpPSHKEHUE.




[ToreHnnanbHast SHEPTHsI 3apsa B JIEKTPOCTATUICCKOM Mosie. [loTeHIman 3IeKTpoCTaTuIecKOTro
noJist. CBsI3b HANPSHKEHHOCTH TTOJISE M Pa3HOCTH TOTEHITHAIOB JIJIS 3JICKTPOCTATHIECCKOTO TOJIs (Kak
OJTHOPOJHOTO, TaK U HEOAHOPOIHOTO).

102 Pemenne pacu€THBIX 3a7ad C SIBHO 3aJlaHHOM U HESIBHO 3aJaHHOW (U3NYECKOM MOJEIBIO
C MCTOJIb30BAaHNEM OCHOBHBIX 3aKOHOB M ()OPMYJI SJIEKTPOCTATHKHU.

103 [IpyuHIMT CYTIEPIIO3UITAN SIECKTPUUCCKUX TTOJICH.

104 Pemenne kauecTBEHHBIX 3aa4, TPEOYIOMUX MPUMEHEHHS 3HAaHUHN TI0 DJIEKTPOCTATHKE.

105 [Tone Toueunoro 3apsiaa. [Tone paBHOMepHO 3apsbkeHHOU cepbl. [lone paBHOMEPHO 3apsiKEHHOTO
no o0béMy miapa. . KapTuHbl JHUHUI HaOpsKEHHOCTH JTHUX TMOJEH M AKBUIIOTEHIHAIBHBIX
IIOBEPXHOCTEMU.

106 [Tone paBHOMEpPHO 3apsKEHHON O€CKOHEUHOU TIocKocTH. KapTHHBI JTUHUN HaNpsSKEHHOCTH ATHX
MOJIEN ¥ SKBUNIOTEHIIUAIIbHBIX TTOBEPXHOCTE.

107 Pemenne pacu€THBIX 3a7ayd C SIBHO 3a/JIaHHOM ¥ HESIBHO 3aJ]aHHOW  (PU3WYECKON MOJIEITBIO
C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (DOPMYJI AJIEKTPOCTATUKHU.

108 [1poBOAHUKH B AIIEKTPOCTATUYECKOM MOJIe. Y CIOBUE PABHOBECHS 3apsI0B.

109 JIMDNEKTPUKH B AEKTPOCTATUYECKOM ToJie. JIuaieKTpuyeckasi pOHUIAaEMOCTh BEIIECTBA.

110 KonnencaTo p. DIeKTpOEMKOCTh KOHIEHCATOPA. DINEKTPOEMKOCTD MIIOCKOT0 KOHJIEHCATOPA.

111 [TapainienbHOE coeuHeHUE KOHAeHCAaTOpoB. [locineoBarenbHoe COeTMHEHNE KOHIEHCATOPOB.

112 Pemenune pacu€THbIX 3a7a4d ¢ SSBHO 3aJaHHOM ¥ HESIBHO 3aJaHHOW (PU3WYECKON MOJIEIBhIO
C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYJI AJIEKTPOCTATUKHU.

113 DHeprus 3apsHKeHHOTO KOHIEH CaTopa.

114 Pemiennie pacu€THBIX 3aad C SBHO 3aJaHHOM U HESABHO 3aJaHHOM (PU3MUecKol MOJeIbIo
C MCTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M (hOPMYJT DJIEKTPOCTATHKHU.

115 JIBrxKeHne 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM I10JIE

116 Pemenne pacu€THBIX 3a7ad C SBHO 3a/JlaHHOM U HESIBHO 3aJaHHOW (U3MYECKON MOJAENBIO

C UCIIOJIB30BAHUECM OCHOBHBIX 3aKOHOB H (bOpMy.TI QJICKTPOCTAaTUKH.




117

O606ma}01uee 3aHATHUC I10 TCMC: ((9JI€KTpI/I‘-ICCKO€ ITOJIC».

118 KP Ne 7 «QaekTpuueckoe moJie».

119 AHanu3 KOHTPoJIbHOM paboTel. Cuia Toka. [TocTosSHHBIN TOK.

120 VY cnoBHs CyECTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOIO TOKA.

121 Hcrounnku Toka. Hanpsoxenne U u DJ1C £ .

122 3akod OMa /U1 ydacTKa LEIu.

123 Pemienne pacu€THBIX 3ajay C SIBHO 3a/JIaHHOM W HESIBHO 3aJ]JaHHOM  (PU3WYECKON MOJIEIBIO
C MCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB M ()OpMYJI MOCTOSTHHOTO TOKA.

124 DNEKTPUUECKOE COMPOTHBICHNE. 3aBUCHMOCTh COMPOTHBIICHUS OJHOPOIHOTO MPOBOJAHHUKA OT €T0
JUTMHBI U MO/ TTOTIEPEYHOT0 CEYCHUA. Y AeTbHOE CONMPOTUBICHNE BEIIECTBA.

125 [TocnenoBarenpHOE, MapaiieIbHOE, CMEIIAHHOE COSTMHEHUE TTPOBOTHUKOB.

126 Pemenue 3ama4 Ha pacy€T aneKTpuyecKkux 1enei. 1

127 Peuienne 3a1ay Ha pacy€T 3JIEKTPUUECKUX LETIEH.

128 Pemenue kauecTBEHHBIX 3a7a4, TPEOYIONUX MPUMEHEHHsI 3HAHUN U 3aKOHOB IMMOCTOSTHHOTO TOKA.

129 Pacuét pa3BeTBnéHHbIX dekTpuueckux neneit. [Ipasuna Kupxroda.

130 JIP Ne 8 «IlocnenoBaTenbHOE U apajuIeIbHOE COCTUHEHUS] TPOBOJHUKOB.

131 Pabora »nektpudeckoro Toka. 3akoH Jxoyns—Jlenna. MOIIHOCTh 3JIEKTPUUYECKOTO TOKa.
TenoBast MOIITHOCTD, BIIETIsIEMasi HA PE3UCTOPE.

132 Pemenne pacu€THbIX 3amad ¢ SSBHO 3a/JIaHHOW W HESBHO 3aJJaHHOW (PU3WYECKON MOJIEIIBIO
C MCTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M ()OPMYJI IIOCTOSTHHOTO TOKA.

133 Pemenne kauecTBEHHBIX 3a7a4, TPEOYIONUX MPUMEHEHHsSI 3HAHUH U 3aKOHOB IMOCTOSTHHOTO TOKA.

134 OJIC u BHyTpeHHEE CONPOTUBIICHHE HCTOYHWMKA TOKa. 3akoH Oma s MOJHON (3aMKHYTOM)
AJIEKTPUYECKOM LIETIN.

135 Pemrenne 3amau Ha 3akod OMa JUTA ITOJTHOM LETH.

136 JlaGoparopnas padota Ne 9 «M3mepenue I/IC u BHYTpEHHETO COMPOTUBIICHUSI HCTOYHUKA TOKAY.

137 MontHocTh ncTOUHMKA TOKa. KOopoTKoe 3aMbIKaHue.
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Pemienne pacu€THBIX 3ajlad C SBHO 3aJaHHOM U HESABHO 3aJaHHOM (PU3MUeCKOW MOJIeIbIo
C MCTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M ()OPMYJI IIOCTOSTHHOTO TOKA.

139 KoHneHcaTop B 11emu MOCTOSIHHOTO TOKA.

140 Pemenne pacu€THBIX 3a7ad C SBHO 3aJlaHHOM U HESIBHO 3aJaHHOW (U3NYECKOM MOJEIBIO
C MCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB M ()OpMYJI MOCTOSIHHOTO TOKA.

141 Oo6o6maroree 3ansaTue 1Mo Teme: «[10CTOSHHBIN AJIECKTPUUCCKUN TOKY.

142 KP Ne 8 mo teme: «I10CTOAHHBIN 3JIEKTPHYECKHIA TOK».

143 AHanu3 KOHTPOJIbHOM pabOoThl. DJIEKTpUYECKas TPOBOJUMOCTh Pa3JIMYHBIX BELIECTB. DIEKTPOHHAS
IPOBOJUMOCTh TBEPIBIX METAJIOB.3aBUCUMOCTh CONPOTUBIIEHUS METAJVIOB OT TEMIEPATYPHI.
CBepXITPOBOIUMOCT.

144 DNeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

145 [TomynpoBogHuku. CoOCTBEHHAs! U MPUMECHASI IPOBOAUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA p—N-
nepexoja. [loaynpoBogHIUKOBBIE TPUOOPHI.

146 DJIEKTPUUECKUI TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYUECKAS TUCCOLMALMS. DIJIEKTPOIU3. 3aKOHBI
dapajes 1 JIEKTPOIU3a.

147 DJIEKTPUYECKUM TOK B razax. CaMOCTOSITENBHBIN M HECAMOCTOSATENbHBIN pa3psal. PaznuyHbie TUIIBI
CaMOCTOSITENILHOTO paspsiaa. Monnus. [lnazma

148 KP Ne 9 no teme: «jieKTprU4eCKHid TOK B Pa3JIMYHbIX CPeaax».

JlaGopaTopHblii npakTukyMm (16 1)

149 AHanu3 KOHTposbHOW paboTel. [lpakTudeckas pabora Ne 1 «M3mepeHue ycCKOpeHHS TIpH
PSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBM)KEHH 110 HAKJIIOHHOM IIJIOCKOCTH ».

150 [Ipaktrueckass pabora Ne 1 «M3mepeHne yCKOpPEHHS MPU MNPSIMOJUHEHHOM PaBHOYCKOPEHHOM
JIBUYKEHU IO HAKJIOHHOM IIOCKOCTH ».

151 [TpakTnueckast pabota Ne 2 «UM3ydyeHue IBUKEHUS Teja MO HAKIOHHOM MJIOCKOCTH ».

152 [TpakTnueckas pabota Ne 2 «UM3ydyeHue IBUKEHUS Teja MO HAKIOHHOM MJIOCKOCTH ».

153 [TpakTnueckast padota Ne 3 «lIpoBepka rumores3sl 0O HE3aBUCUMOCTH BPEMEHH JABUKEHUS OpycKa

110 HAKJIOHHOM IJIOCKOCTH Ha 3aJIaHHOE pPacCTOAHHUC OT €0 MACChI ».




154 [Ipaktuueckast pabora Ne 3 «IIpoBepka rumores3bl 0O HE3aBUCUMOCTH BPEMEHHU JBUKEHUSI OpycKa
110 HAKJIOHHOM TUIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT €r0 Macchl ».

155 [Ipaktuueckass pabora No 4  «M3mepenue kodpduiiieHTa TPEHUS MO BEIHYUHE YIJIOBOTO
ko3 dunmenTa 3aBucuMoctu Frp(N) ».

156 [Tpaktnueckast pabora No 4  «M3mepenue kodpuUIMEHTa TPEHUS IO BEIMYUHE YTIOBOTO
ko3 dunmenTa 3aBucuMoctu Fr,(N) ».

157 [IpakTuueckast pabora Ne 5 «MccnenoBanue ycioBui paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh
BpAIICHUS

158 [Ipaktuueckast padota Ne 5 «lccnenoBanue ycioBuii paBHOBECHs TBEPIIOTO TeJa, UMEIOIIETO OCh
BpaIICHUS»

159 [Ipaktuueckast pabora Ne 6 «IIpoBepka ypaBHEHUSI COCTOSIHUS

160 [Ipaktuueckast pabora Ne 6 «IIpoBepka ypaBHEHHUSI COCTOSIHUS

161 [Tpaktuueckast pabora Ne 7 «V3MepeHue yeabHON TEMIOEMKOCTH

162 [Ipaktuueckas pabora Ne 7 «3MepeHue yenbHON TEIOEMKOCTI

163 [Tpaktrdeckast pabota Ne 8 «OrueHka cuil B3aUMOICUCTBUS 3apSKEHHBIX TEJ»

164 [TpakTuueckas padora Ne 8 «OrneHka cuil B3aUMOJIECHCTBUS 3apsHKEHHBIX TEID)
Pe3zepB 6 4
Hroro: 170 4

KaneHuapHO-TeMaanecxoe INIAHUPOBAHHUE

11 kaacc (170 v)
Ne n/m Mara HaunmeHnoBaHue pa3ie/ioB U TeM POrpamMm
NpoBeJeHUsA
1 B3auMopenicTBre NOCTOSSHHBIX MATHUTOB ¥ IPOBOAHUKOB C TOKOM. MarHuTHOE MOJIE.
2 Bekrop marnuTHOW MHAYKUMH. lIpyHIMI Cyneprno3sMuuy MarHUTHBIX IOJed. JIMHMM MarHuTHON
VHIYKIIUH.
3 MarHuTtHoe 1moJjie MPOBOAHUKA C TOKOM (IIPSIMOTI0 MPOBOJIHHUKA, KATYIIKH U KPYroBOro BUTKa). OmbIT




Opcrena.

4 Cuna Amriepa, e€ HarpaBJIE€HUE U MOJTYJIb.

5 JIP Ne 1 «Habmtonenne neicTBAS MATHUTHOTO TIOJIST HA TOKY

6 Cuna Jlopenma, e HampaBJ€HUE U MOJYJb. J[[BH>KEHUE 3apsyKEHHOM 4YacTHUIbl B OJJHOPOJIHOM
MarHuTHoM moJe. Pabora cuisl Jlopenna.

7 Pemienne pacu€THBIX 3aay C SBHO 3aJJaHHOM M HESBHO 3aJlaHHOM (Pu3nyue- CKOM MOJIETbIO
C MCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB U (hOpMyJ M0 TeMe «MarHuTHOE MoJIe»

8 Ornpenenenue HaNpaBiICHU UHAYKIIMA MATHUTHOTO TIOJIsI TPOBOJHUKA C TOKOM, CUJIBI AMIIepa U CUJIbI
Jlopenua.

9 DnexkTpousMepuTenbHbie puoopsl. [IpuMenenne 3akoHa Ammepa. I pOMKOrOBOpUTEITb.

10 Pemienne pacu€THbIX 3alad C SIBHO 3aJlaHHOW W HEABHO 3aJaHHON  (PU3MUECKON MOJENbIo
.C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (popMyI1 1o Teme «MarHuTHOE 1oJje»

11 Pemenne kauecTBEeHHBIX 33714, TPEOYIOMUX TPUMEHEHUS 3HAHUIM 110 TeMe «MarHuTHOE TMoJIe.

12 MaruutHoe nose B BeuecTBe. Peppo- MarHeTHKH, Napa- U AMaMarHeTUKH.

13 O600611enue mo reme «MarHuTHOE TOJIE»

14 KP Ne 1 mo teme « MarHuTHOE 110J1€)

15 AHanu3 KOHTPOJIbHOM paloThl. SIBI€HHE ANEKTPOMATHUTHON MHAYKIMH. [IOTOK BEKTOpa MarHUTHON
UHYKIHH.

16 OJC unayknuu. 3aKoH 3JeKTpoMarHUTHOW WMHAyKuuu Dapanes. BuxpeBoe snekTpuyeckoe Moe.
Toxku ®yxo.

17 Pemienne pacy€THhIX 3aad C SBHO 3aJJlaHHOM W HESBHO 3aJaHHOM (DU3MYECKOM MOJIENbI0 ¢
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (DOPMYJI IO TeMe « IINEKTPOMArHUTHASI MHAYKITHS.

18 OJ1C uHayKUMK B TPOBOIHUKE, JBIKYIIIEMCS MOCTYIIATEILHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

19 Pemenne pacy€THBIX 3amad ¢ SIBHO 3aJaHHOM W HESBHO 3aJaHHOW (DM3MYECKOM MOJIETBI0 C
HCITOJIh30BAaHUEM OCHOBHBIX 3aKOHOB U (DOPMYIT IO TeMe «DIIEKTPOMArHUTHAS WHIYKITHS.

20 [TpaBuio Jlenua.
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JIP Ne 2 «M3ydeHue sBICHUS IEKTPOMArHUTHON UHIAYKIIAW.

22 NuaykTtuBHOCTB. KaTylika HHIYKTUBHOCTH B LIENH IMOCTOSIHHOT'O TOKa. SBiieHne camonHaykuuu. J/1C
CaMOWHTYKITHH.

23 Pemenne kauecTBEHHBIX 3aaad, TPEOYIONIUX MPUMEHEHWS 3HAHWK MO TeMme «DJIEKTpOMAarHUTHas
UHAYKIUS.

24 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

25 DJIEKTPOMarHuTHOE MOJIE.

26 O60061menHne o Teme « DNEKTPOMAarHUTHASI UHTYKITHS

27 KP Ne 2 mo reme «JIeKTPOMarHMTHASA UHAYKIMSA»»

28 AHanu3 KOHTpoJbHOU paboThl. KonebarenbHas cucrema. CBoOOMHbIE KojieOaHus. ['apmMoHUYeckue
koneOanusa. KnneMaTtnaeckoe U JHHAMUYECKOE ONMCaHue.

29 DHepreTUUecKoe OINMUCAHWE (3aKOH COXPAaHEHUS MEXaHMUYECKOW 3Hepruu). BriBoja IHHaMHYECKOTro
OMHCAHUS TAPMOHUYECKUX KOJIEOAHUN U3 X YHEPTreTUYECKOTO U KHHEMATHYE€CKOTO OIMUCAHMUS.

30 JIP Ne 3 «Omnpenenenue ycKopeHus CBOOOIHOTO MAJCHUs TP MIOMOIIIN MasiTHUKa»

31 Pemenne pacy€THhIX 3a/lad C SBHO 3a/JIaHHOM W HESBHO 3aJaHHOM (PU3MYECKOM MOJIENbI0 ¢
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (popmyIt o Teme «MexaHndeckue KoJIeOaHus.

32 Ammnutyna u ¢asa xosnebanuil. CBsi3b aMILTUTYIbl KOJIEOAHUN MCXOJHOM BEJIMYMHBI C AMIUIUTYAAMHU
Kose0aHui €€ CKOPOCTH U YCKOPEHHUSI.

33 [Tepuon u wactora xonebanuii. [lepnoa MabIx CBOOOAHBIX KOJEOAHMI MAaTEMAaTUYECKOTO MAasSTHHKA.
[leproa cBOOOIHBIX KON€OaHUI PY>KUHHOTO MAsITHUKA.,

34 Pemenne KavecTBEHHBIX 3ajaad, TPEOYIOMUX TPUMEHEHUS 3HaHUH 10 Teme «MeXaHHUeCKHue
KOJIEOAHUS.

35 [TonsTue o 3aTyxaronmx KojaedbaHusx. BeIHyXIeHHbIE KOJICOaHUSI.

36 Pesonanc. PezonancHas kpuBasi. BiusiHue 3aTyxaHus Ha BUJI PE30HAHCHOUM KPUBOil. ABTOKOJICOaHNS.

37 O06006menue o TeMe «MexaHndecKkre KoueOaHus»

38 KP Ne 3 no teme «MexaHu4eckue KoJedaHus»




39

AHanu3 KOHTposibHOU paboThl. KonebarenbHblil KOHTYp. CBOOOAHBIE PJEKTPOMArHUTHBIE KOJIEOAHMS
B UJI€AJIbHOM KOJIEOATEIbHOM KOHTYDE.

40 ®opmyna Tomcona. CBsi3pb aMIUIMTYIbl 3apsiga KOHAEHCATOpa C aMIUIMTYIOW CHJIBI  TOKa
B KoJie0aTeIbHOM KOHTYpE.

41 3aK0H COXpaHEHUS SHEPTHH B HJIeaIbHOM KoJie0aTeIbHOM KOHTYpeE.

42 Pemienne pacu€THbIX 3amad C BHO 3aJJaHHOM U HESABHO 3aJaHHOM  (PU3MYECKON MOJENbIo
C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M (DOPMYII IO TeMe «DIEKTPOMArHUTHbIE KOJSOaHUs.

43 3aTyxaronue IeKTPOMarHuTHhIE KojieOaHusl. BoIHYK/IeHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

44 Pemienne pacy€THhIX 3amady C IBHO 3aJJaHHOW M HESBHO 3aJlaHHOM  (DU3WYECKOM MOJENbIo
C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (DOPMYJI 1O TeMe « DIEKTPOMArHUTHBIE KOJICOaAHUD.

45 CpaBHEHHE MEXaHUYECKUX U JICKTPOMArHUTHBIX KOJICOaHM.

46 Pemenne kadecTBeHHBIX 3ajay, TPEOYIOIMUX MNPUMEHEHUS 3HAHUUW 1O TeMe «DJEeKTPOMAarHUTHBIC
KOJICOAHHS.

47 IlepemenHBIM TOK. MONIHOCTh NMEPEMEHHOTO TOKA. AMIUIMTYIHOE W JEHUCTBYIOIIEE 3HAYEHHUE CHUJIBI
TOKa W HAIPSIKEHUS PU pa3IMuHON (popMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT BPEMEHU.

48 CunyconmanbHbld MEPEMEHHBIM TOK. Pe3ucTOp, KOHOEHCATOpP M KATyllKa WHAYKTUBHOCTH B LENHU
CHUHYCOUJIATBLHOTO MEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HANPsKEHUM.

49 WneanwHbiil Tpanchopmartop..

50 [Tpou3BoACTBO, epeaada u NOTpedICHUE TEKTPUIECKON YHEPTUH.

51 OKOJIOTUYECKHE PUCKH TPU  MPOU3BOJCTBE  AJEKTpodHepruu. KynbTypa  HCHNOIB30BaHUs
AJIEKTPOIHEPTUH B NTOBCEIHEBHOM KU3HMU.

52 O060061IeHNE TI0 TeMe «DJIEKTPOMAarHUTHBIEC KOJICOAHUS

53 KP Ne 4 no treme «DJIeKTPOMArHUTHbIE KOJeOAHUS»

54 AHanu3 KOHTPOJBHOW paboThl. MexaHndeckue BOJHBI, YCIOBUS MX pacrnpocTpaneHus. [lomepeunsie

Y IPOJOJIbHBIE  BOJIHBL.  llepuon, CKOpOCTh pacnpocTpaHeHus W JuIMHA BojdHbL. — CBolicTBa
MEXaHUYECKUX BOJIH: OTpa)KE€HUE, IpesloMIIeHHe, UHTepdepeHus U qudpakiiys.
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[lepron, ckOpoCTh pacHpOCTpaHEHUs U JUIMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH: OTPa)XKEHHE,
nperioMiieHue, UHTepPEPEeHINs U AUPPAKIIHSL.

56 3Byk. CkopocTb 3Byka. I'poMkocTs 3Byka. Bricora Tona. TemOp 3Byka. lllymoBoe 3arpsisHeHue
OKPYXaIOIIEH CPEIbL.

57 DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBHS M3Iy4Y€HUs 3JEKTPOMATHUTHBIX BOJH. B3anmHas opueHTanus
BeKTOpoB — , — B , — V BoanekrpomarnuTHoil BosiHe. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXk€HUe, NPeJTOMIICHHE, MTOJIIpU3alus, HHTep(epeHuns u nudpakius.

58 [Ikana >meKTpOMarHUTHBIX BOJH. [IpuMeHeHHnEe 3IeKTPOMArHuTHBIX BOJIH B TEXHUKE U OBITY.

59 Pemenne kadecTBEHHBIX 3aj1ad, TPeOYIOIIMX MPUMEHEHHS 3HaHUM 1Mo Teme «MexaHuueckue
U DJIEKTPOMArHUTHBIE BOJIHBD)

60 [TpuHIUIIBEI paUOCBs3H U TeNeBUIeHU. Pannonokarus.

61 DJEKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJibl.

62 O600meHue o TeMe «MexaHH4eCcKre U IIIEKTPOMArHUTHBIE BOJHBI»

63 KP Ne 5 no reme «MexaHuveckue v 3J1eKTPOMATHUTHBIE BOJIHBD)

64 AHalM3 KOHTPOJIBHOU paboThl. [IpsMonuHeliHOe pacpoCcTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa. TO4YeUHbIN UCTOYHUK CBETA.

65 OtpaxkeHre cBeTa. 3aKOHBI OTpakeHHsi cBeTa. [locTpoeHre wu300pakeHU B IJIOCKOM 3epKaje.
Cdepuueckue 3epkaa.

66 Pemenne pacu€THBIX 3amad  C SBHO 3aJaHHOM MW HESIBHO 3aJIaHHOM (DHU3WYECKOM MOICIBIO
C MCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB U (hOpMyJ M0 TeMe «OnTUKa»

67 [Ipenomnenue cBetra. 3aKOHBI NPEJIOMJICHHS CBeTa. AOCOJIOTHBIM TIOKa3aTelb MPEIOMIICHUS.
OTHOCHUTENbHBIN TOKa3aTenb npenomiieHus. [I0CTOSITHCTBO 4acTOThI CBETa M COOTHOILIEHHUE JJIMH BOJIH
IIPU MIEPEX0/1€ MOHOXPOMATHUECKOTO CBETa Yepe3 TpaHuIly pasjiesia IByX ONTHUECKUX CpPe.

68 JIP Ne 4 «3mepenue mokasaress MpeoMIICHUST CTEKIIa

69 Pemenne pacu€THbIX 3amad C SIBHO 3a/JaHHON M HESIBHO 3alaHHOM  (PU3WYECKOM MOJEIbIO

C HUCIIOJIB30BaHUEM OCHOBHBIX 3aKOHOB U q)OpMy.]'I 1o TemMe «OnTuKa
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Xop mydeii B mpusme. Jucnepcus cBera. CnoxkHbli cocTaB 6enoro ceera. L{ser.

71 ITonHoe BHyTpeHHEE OTpakeHHUE. [IpeaenbHbIi yroil MoJHOro BHYTPEHHETO OTPAKEHHUS.

72 Pemenne pacu€THBIX 3amad C SIBHO 3a/JaHHOM M HESIBHO 3alaHHOM  (PM3WYECKOM MOMAEIbIO
C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hOpMyJ MO TeMe «ONTUKa»

73 Cobuparoniye u paccewBarolyue JUH3bl. TOHKas jnuH3a. DOKYCHOE PACCTOSHUE M ONTHUYECKas cuja
TOHKOM JIMH3BI.

74 JIP Ne 5 «OmnpeneneHue onTuuecKon Cuiibl U (POKYCHOTO PACCTOSIHUSI COOMPAIOIICH JTMH3bI»

75 [Toctpoenue u pacy€T nu3o0pakeHui, Co3/1aBaeMbIX MIOCKUM 3€pKajioM, TOHKOM JIMH30MH.

76 3aBUCUMOCTh  (DOKYCHOTO  pacCTOSIHUS TOHKOW CEpHYecKol JIMH3BI OT €€ TEeOMETPHUH
Y OTHOCUTEIBLHOTO TOKA3aTeNsl MPEIIOMIICHHUS.

77 CamocTrosTenbHas padora.

78 Xox myda, MOpPOUIEAINEro JHWH3Y II0J IPOU3BOJBHBIM YIJIOM K €€ IJIABHOM ONTHYECKOW OCH.
[TocTpoenne n300pakeHUN TOUKH M OTpe3Ka NPsIMOM B COOMPAIOLIUX M PACCEUBAIOUINX JIMH3AX U UX
CUCTEMAX.

79 CamocrosiTenbHas padoTa.

80 Ontuueckue mpubopel. Paspemaromas cmocoOHOCTh. a3 kak onTudeckas cuctema. [lpenens
OPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

81 BonnoBass ontuka. Wnatepdepennns cBera. KorepeHTHbIE HCTOYHUKH. YCJIOBHUS HAOIOJACHHUS
MaKCUMyMOB W MUHHUMYMOB B MHT€P(QEPEHLHUOHHONW KapTUHE OT JBYX KOTE€PEHTHBIX HCTOYHHKOB.
[Ipumepsl KilaccuueCcKUX UHTEPHEPEHIIMOHHBIX CXEM.

82 CamocTtosiTenbHas padbora.

83 Hudpakus ceera. JudpakiuonHas pemérka. YcClIoBHE HAOMIOJEHUS TJIABHBIX MaKCUMYMOB IpH
naJeHU MOHOXPOMATHUECKOI0 CBETa Ha TU(MPAKIIUOHHYIO PEIIETKY.

84 JIP Neo 6 «3MepeHne IITMHBI CBETOBOW BIIHBD)

85 Pemenne pacu€THpIX 3amad C SIBHO 3aJaHHOM M HESIBHO 3aJlaHHOM  (PU3WYECKOM MOMEIbIO

C HUCIIOJIB30BaHUEM OCHOBHBIX 3aKOHOB U q)OpMy.]'I 1o TemMe «OInTuKa
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Honﬂpmaum{ CBCTa.

87 O6006menue mo TemMe «OnTuKa»

88 KP Ne 6 mo teme «OnTuka

89 AHann3 KOHTPOJBHOW paboThl. ['paHUIBl MPUMEHUMOCTH KiIaccuyeckoil Mexanuku. [loctymater
CHeUaIbHOU TEOPUH OTHOCUTEIBHOCTH.

90 [TpocTpancTBeHHO-BpeMeHHOM nHTepBall. [IpeobpazoBanus JlopeHia.

91 VYcnoBrue nmpuuMHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTHBI.

92 DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

93 CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTULIBI. DHEPTUS IMOKOS.

94 PaBHOBecHOE TerIOBOE M3MyUYeHHUE (M3IydyeHHUE a0CONIOTHO YE€PHOTO Teja). 3akoH cMelieHust Buna.
I'mnioresa M. Ilnanka o kBaHTax.

95 dorordpdext. Onbitel A. I'. Cronerosa. 3akoHbl hoTodddekTa.

96 VYpaBuenue Ditnmreiina 1 pororddexra. «KpacHas rpanuia» hotodddekra.

97 Pemienne pacu€THbIX 3amady C IBHO 3aJJaHHOW M HESBHO 3aJlaHHOM  (DU3UYECKOM MOJENbIO
C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hopMyi1 o Teme «KBaHTOBBIE SIBJICHUSI

98 [Tpumenenue hoTodrddekra.

99 Pemienne pacu€THbIX 3alad C SIBHO 3aJlaHHOM W HEABHO 3aJaHHON  (PU3MUYECKON  MOJENbIo
C MCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB M (hopMyJI o TeMe «KBaHTOBBIC SIBIICHUS)

100 BonnoBwie cBoiictBa uwactui. Bommbel ne bpoinsa. [nmuaa BomHBl me bpoitns u pasmepsr obmactu
JIOKaJIM3alliy JBIKYIEHcs dacTullbl. KoprycKysipHO-BOTHOBOM ayanusM. Judpakuus 3J1eKTPOHOB
Ha KpUCTAJLJIax.

101 JlaBneHue cBeTra (B YaCTHOCTH, JIaBJICHME CBETa Ha aOCOJIOTHO TMOTJIONMIAONIYI0 U aO0COIOTHO
otpaxaroiryro ToBepxHocTh). OmbiTel II. H. JleObeneBa. OmpeneneHue ycloBUNW MPUMEHUMOCTH
KBAaHTOBOM MOJIEJIA CBETA.

102 Pemenne pacu€THbIX 3amad C SIBHO 3a/JaHHON M HESIBHO 3alaHHOM  (PU3WYECKOM MOJEIbIO




C UCITIOJb30BaHHUCM OCHOBHBIX 3aKOHOB H (l)OpMYJ'I 1o TeMe «KBaHTOBEBIC SIBICHUS

103 Crenuduka n3mepenuit B Mukpomupe. CooTHomeHus Heonpeaenéunocrei [ 'eiizendepra.

104 Pemenne kauecTBEeHHBIX 3a71a4, TPEOYIOMNUX IPUMEHEHHS 3HaHUM 110 TeMe «KBaHTOBBIE SIBICHUS.

105 O6061mmenue o Teme « KopnyckyasipHO-BOTHOBOW Ayaan3M »

106 KP Ne 7 no reme «KopnyckyJ/JIsipHO-BOJIHOBOM AYaJTH3M»

107 AHanu3 KOHTPOJbHOW paboThl. ONBITHI MO HMCCIEIOBAHUIO CTpOeHUs atoMa. llmanerapHas monenb
atoma Pesepdopaa.

108 [locrynatel bopa. M3nydyenue wu nornomieHue (OTOHOB IPH MEPEXOJE aTroMa C OJHOTO YPOBHS
SHEPIruM Ha APYTroMu.

109 Pemienne pacuy€THhIX 3aJady C IBHO 3aJJaHHOW M HESBHO 3aJlaHHOM  (DU3WYECKOM MOJENbIo
C MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hopMyJ M0 TeMe «DPU3nKa aToMa»

110 Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUUA ATOMA BOJIOPOJA.

111 JIP Ne 7 «HabmroaeHue CIJIONIHOTO M JIMHEHYATOrO CIIEKTPOBY

112 CrnoHTaHHOE U BBIHYXJIEHHOE U3TTy4YeHHUe cBeTa. Jlazep.

113 Hyxknonnas monens sinapa ['eiizenoepra— MBanenko. 3apsia sapa. MaccoBoe uuciio siapa. M3oTonsl.

114 DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchol siapa.

115 Pemienne pacu€THbIX 3amady C IBHO 3aJJaHHOW M HESABHO 3aJlaHHOM  (U3UYECKOM MOJENbIo
C MCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB U (hopmys1 o TeMe «Pu3hKa aTOMHOTO sJIpay

116 PannoaktuBHOCTE. Anb(ha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTapacnan. ['amma-uznyuenue

117 3aKOH paJMOAaKTUBHOTO pacmaga. PaguoakTuBHbIE M30TONBI B mpupojae. CBOMCTBA MOHU3UPYIOIIETO
u3NydeHus. BnusiHue paauoakTUBHOCTH Ha JKHUBBIE OpraHuW3Mbl. EcTecTBeHHBINH (OH H3ITyUYEHUS.
Jlozumerpus.

118 Pemienne pacu€THbIX 3aJady C IBHO 3aJJaHHONW M HESIBHO 3aJlaHHOM  (DU3WYECKOM MOJENbIo
C MCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hopmyl1 10 TeMe «DU3rKa aTOMHOTO SIJIpay

119 Mertoabl perucTpau 1 UCCIEI0BaHUS 3JIEMEHTAPHBIX YACTHII.

120 Anepubie peakuuu. [enenue wu cuHTe3 saep. fAnepHeie peaktopsl. [Ipobnemel  ympasisieMoro




TCPMOAICPHOIO CHHTC3A. DKOJIOTHYECKHUE aCIIEKThI Pa3BUTHA HHGpHOﬁ OHCPI'CTHUKMU.

121 Pemenne pacu€THBIX 3amad C SIBHO 3a/JaHHON M HESIBHO 3a/laHHOM  (PU3WYECKOM MOAEIbIO
C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopMyJ1 0 TeMe «PU3HKa aTOMHOIO sIpay

123 @yH1aMEHTANIbHbIE B3aUMOJAECHCTBUA. bapnonsl, Me30HbI U aenToHbl. [IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-TitoOHHas MOJAEIb aIpOHOB.

124 ®u3zuka 3a npeaenamu CrangapTHor Moaenu. TEMHass MmaTepust U TEMHAs! SHEPTUSL.

125 O060061meHne o Teme «Pu3rKa aTOMHOTO Spa U HJIEMEHTAaPHBIX YaCTHID)

126 KP Ne 8 no reme «®@u3nKa aTOMHOI0 S/Ipa U 3JIEMEHTAPHBIX YaCTHID)

127 AHanu3 KOHTPOJIbHOM pa®oThl . EAMHCTBO pU3HUYECKON KapTUHBI MUpA.

128 Otanbl pa3BUTHS acTpoHOMHHM. [IpukiIagHOE W MHPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMHH.
[IpuMeHUMOCTh 3aKOHOB (PU3UKH 7151 OOBICHEHHSI PUPOJIbI KOCMUYECKUX OOBEKTOB.

129 Meronbl aCTpOHOMHUYECKUX UCCiietoBaHul. COBPEMEHHBIE ONITUYECKHUE TEIECKOIBI, PaJUOTEIECKOIIbI,
BHeaTMoc(hepHast aCTpPOHOMUS.

130 Bup 3Bé3nHoro HeOa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

131 ConneuHas cucrema.

132 Ncrounnk sHeprun ConHIa U 3BE31.

133 JlnarpamMmmMa  «CIIEKTPaJIbHBIM KJACC — CBETHUMOCTBbY». 3BE3IbI TJIABHOM IOCIIEIOBATEIBHOCTH.
3aBUCUMOCTB «MACCa — CBETUMOCTBY JUISl 3BE3/1 INIaBHOM MOCIEA0BATEIBHOCTH.

134 Buytpennee cTpoeHue 3BE3I.

135 CoBpeMeHHbIE TPEACTABIEHUS O MPOUCXOKICHUH U 3BOJIIOIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

136 Mneunslii [Tyt — Hama ["anakTuka.

137 ITonoxenue n aemxkenue ComnHia B ['anakTuke.

138 Turnsl ranakTuk. PaguoranakTuky U KBazapbl. YEpHBIE ABIPHI B siApaxX rajlakTUK.

139 UYEpHble IbIPHI B SIAPAX TANAKTHK.

JlaGopaTopHblii npakTukyM (16 1)
140 [Tpaktuueckas pabora Ne 1 «MciaenoBanre MArHUTHOTO TIOJISI IOCTOSTHHOTO MarHUTa ».




141

[IpakTueckas

pa60Ta Ne 1 «HCJ’IGI{OB&HI’IG MAargvuTHOT'O ITOJIA ITIOCTOSHHOI'O MarHuTa ».

142 [IpakTiueckass pabota Ne 2 «M3mepenue neproja cBOOOJHBIX KOJEOAHUNH HUTSHOTO U NMPYKHHHOTO
MasITHUKOB ».

143 [Ipaktuueckas padota Ne 2 «M3mepeHue nepruoaa CBOOOIHBIX KOJEOAHUI HUTSHOTO U MPYKUHHOTO
MasITHUKOB ».

144 [Ipaktuueckas pabora Ne 3 «/3mepenue HOKyCHOTO pacCTOSIHUS PACCEUBAIOIICH JIMH3bI»

145 [Ipaktuueckas pabora Ne 3 «/3mepenue GOKyCHOTO pacCTOSIHUS PACCEUBAIOIICH JTUH3BI»

146 [Ipaktuueckass pabora Ne 4 «Habmronenue u ucciaenoBanue TuGPaKIIMOHHOTOCIIEKTPA ».

147 [Ipaktuueckass pabora Ne 4 «Habmronenue u ucciaenoBanue TuGPaKIIMOHHOTOCIIEKTPA ».

148 [IpakTuueckas pabora NeS5«OrmpeznernieHHEe HUMITYyJIbCA W DHEPrUU  PEISATUBUCUCKUX dYacTHl] (110
doTorpadun)»

149 [Ipaktuueckas pabora NeS«OrmpesneneHne HUMITyJIbCa W DHEPIHMM PEISTUBUCTCKUX dYacTHll (IO
dboTorpadun)»

150 [Ipaktuueckass pabora  Ne 6 «M3mepenue mnocrossHHOM IlnaHka Ha OCHOBE UCCIEIOBAaHUS
doToaddexra »

151 [Ipaktyeckass pabora Ne 6 «M3mepenue mnocTtossHHOM IlnaHka Ha OCHOBE WHCClEIOBaHUS
dboTorddexra »

152 ITpakTuueckas padora Ne 7 «HMccnemoBanue TpeKOB YaCTHUI

153 [TpakTuueckas padora Ne 7 «HMccnemoBanue TpeKOB YaCTHUI

154 [IpakTuyeckas padora Ne 8 «HccnemoBanue paiioaKTUBHOTO (pOHA»

155 [Ipaktuueckas padora Ne 8 «McciemoBanue paiuoOaKTUBHOTO (POHAY

Oo6o0maromee nmopropenue (134)

156 O06o001IeHne 1 cucTeMaTH3alus COAep>KaHus pa3iesioB Kypca «MexaHuKay

157 OO06oOmeHne W cucTeMaTu3amusl  CoIepKaHus  pa3fenoB  kKypca «MomekynsipHas — (usuka
Y TEPMOJIMHAMUKAY

158 O06001eHre U cucTeMaTU3alus COJIEpP KaHus pa3AesioB Kypca «DIEKTPOIMHAMUKAY

159 O060011eHre U cucTeMaTU3alus COIepP KaHus pa3AesioB Kypca «DIEKTPOIMHAMUKAY




160 O06o011eHNE ¥ CUCTEMAaTH3alMs CoJIepyKaHusl pa3ieioB Kypca «KonebaHus 1 BOJTHBI»

161 O06001IeHNEe ¥ CUCTeMaTH3alNs COAEPKaHUs pa3ielioB Kypca « OCHOBBI CTICIHAIEHON TEOPUHT
OTHOCHUTEIbHOCTH

162 O060011IeHue 1 cucTeMaTH3alus CofepKaHus paszienoB Kypca «KBanToBas Gpuznka

163 O06001IeHre U CHCTeMaTH3allks COJIeP KaHus Pa3AesioB Kypca « DJIEMEHThI aCTPOHOMUU U
acTpoU3UKI

164 Pemenne pacu€THbIX 3a7a4 C SIBHO 3aJaHHOM U HESBHO 3aJ]aHHOM (hU3UYECKON MOEIbIO, TPEOYIOMUX
NPUMEHEHUS 3HAaHUHM U3 Pa3HBIX Pa3JieNIoB MIKOJIBHOTO Kypca (GU3HUKH, a TAKKEe UHTErpalliy 3HAaHUHU U3
JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

165 Pemenrie kauecTBEHHBIX 33714, B TOM YHCIIC HHTETPUPOBAHHOTO M MEXIPEIMETHOTO XapaKTepa

166 Pemenne pacu€THbIX 33724 C SIBHO 3aJaHHOM U HESIBHO 3aJ]aHHOM (PU3UYECKON MOEIbIO, TPEOYIOMUX
MPUMEHEHUS 3HAaHUH W3 Pa3HbIX Pa3/IesioB MIKOJIBHOTO Kypca (GU3UKH, a TAKXKE WHTETPAllUN 3HAHUN U3
JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

167 Pemenne kauecTBEHHBIX 3aj1a4, B TOM YHCIIC MHTETPUPOBAHHOTO M MEXKIPEIMETHOTO XapaKTepa

168 Pabota B rpyme 1o BBIMTOJIHEHUIO TPOEKTHBIX PadoT

169 Peseps

170 Pezepn



















YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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