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MNOACHUTEJIBHASA 3AITMCKA

[IporpamMMma 1o ¢u3HuKe Ha YpOBHE CpeIHEro o0IIero oopazoBaHus pa3paboTaHa HA OCHOBE TOJOXKEHUH U
TpeOOBaHUH K pe3ybTaTaM OCBOCHHSI OCHOBHOHN 00pa30BaTEIbHOM MPOrpaMMmBbl, peactaBieHHbIX B PI'OC
COOQ, a Takxe c yuéroMm (enepanpbHON pabodeil mporpaMmbl BOCIUTaHHS W KOHIIETIIMU TIPEToaaBaHUs
yuebHoro npeamera «Pusuka» B 00pa3oBaTesbHbIX opranusanusax Poccuiickoil @enepanuu, peanan3yromux
OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma 1o (¢usuke omnpenenser o00s3aTeNbHOE NPEAMETHOE COJEpKAHUE, YCTaHABIMBAET
PEKOMEHIYEMYIO II0CJIEIOBATEIbHOCTh H3Y4YEHMsI TEM U Ppa3/eloB Y4eOHOro MpeaMeTra ¢ Y4ETOM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKH y4eOHOro Ipolecca, BO3pPAaCTHbIX 0COOEHHOCTEH
oOyuaromuxcs. IIporpamma mo ¢usuke Na€T NpeACTaBICHUE O LENAX, COJACpKAaHWHU, OOLIel CcTpaTeruu
o0y4yeHMs, BOCIIMTaHHUSA M pa3BUTHS OOydarOUIMXCS cpeacTBamMu ydeOHoro mnpenmera «®dusuka» Ha
yr1yONnE€HHOM YpOBHE.

N3yuenne kypca Gpu3nku yriyOoa€éHHOTO ypOBHS MO3BOJISIET PEealn30BaTh 3a/1aui NPo(ecCHOHANBHOM
OpHUEHTAIINH, HAIIPABJIEHO HA CO3/IaHUE YCIIOBUM JUIsl IPOSIBJICHUS CBOUX MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM KaxbIM OOYyYaroIUMCs,, KOTOpble HEOOXOAMMBI MAJIsi MPOJODKEHUs 00pa3oBaHUS B
OpraHu3anysIx Mpo(ecCHOHATFHOIO 00pa3oBaHUs MO PA3TUYHBIM (PU3HKO-TEXHUYECKUM U HWHKEHEPHBIM
CHELUATBHOCTSM.

B nporpamme mno ¢usuke ompenensroTcs IJIaHUPYEMblE€ pe3yNbTaThl OCBOCHUS Kypca (U3MKH Ha
YPOBHE CpeAHEro o0Iero oopazoBaHMs: JMYHOCTHBIE, METANpeIMETHbIE, IPeAMETHbIe (Ha yriyOiaEHHOM
ypoBHe). HaydHO-MeTOHONOTHYECKOH OCHOBOW sl pa3padOTKW TpeOOBaHMH K  JMYHOCTHBIM,
METaINpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTaM OO0yd4arolluXcs, OCBOMBIIMX IpOrpaMMy o (u3MKe Ha
YPOBHE CpEIHEro 00IIero oopa3oBaHUs HA YriayOJIEHHOM YpPOBHE, SIBISIETCS CHUCTEMHO-ACSITEIbHOCTHBIN
HOJIXO/.

[Iporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEeMbIE PE3yJbTaTbl OCBOEHHMS Kypca (U3MKM Ha YIiayOJ€HHOM YpOBHE, B TOM YHUCIE
MPEMETHBIC PE3YIbTATHI 10 TOAaM O0YUYCHHUS;

cojiepkanue yueoHoro npeamera «Dusmkay 1o rojgaM o0ydeHus.

[Iporpamma 1o ¢u3uKe UMeeT MPUMEPHBI XapaKTep M MOXKET OBITh HCIOJIB30BAHA YUUTEISIMH
(bU3UKHU 1715 COCTABICHUS CBOMX pabOYMX MPOrpaMM.

[Iporpamma 1o (u3KMKEe HE CKOBBIBAET TBOPYECKYIO WHUIMATHBY YYHUTENIEH M IPEIOCTABIACT
BO3MOYKHOCTH [UIS pEalM3allii pa3IMYHBbIX METOAMYECKMX TOAXOJ0B K MpenojaBaHUi0 (U3MKM Ha
yriay0aEHHOM YPOBHE IPH YCIOBUU COXPaHEHUsI 00s13aTeNIbHOM YacTH coiepKaHMsI Kypca.

dusnka Kak Hayka o Hanbosee o0IIKX 3aKOHAX MPHUPO/Ibl, BBICTYIAs B KaUeCTBE y4€OHOI o MpeiMeTa B
IIKOJI€, BHOCUT CYIIECTBEHHBII BKJIaJ B CUCTEMY 3HaHUU 00 okpy»xatomieM Mupe. lIkonbHbIi Kype pusuku
— CHCTEeMOOOPA3YIOIIMNA Il €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, OCKOJIBKY (U3UUYECKUE 3aKOHbI
JeXaT B OCHOBE IPOLIECCOB M SIBJICHWM, M3ydaeMbIX XUMHUEH, Ouosioruei, ¢uznyeckoil reorpadueit u
acTpoHoMueH. Vcnonp3oBaHWE M aKTUBHOE NPHMEHEHHE (M3NYECKMX 3HAHUN OMpeAeHsIo XapakTep H
OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cepe IHEPreTHKH, TPaHCIOpPTa, OCBOEHUS KOCMOCA,
MOJTy4eHHs] HOBBIX MaTE€pHaJoOB C 3aJlaHHBIMU CBOWCTBaMM. V3ydeHue (U3MKHM BHOCUT OCHOBHOM BKJIaJ B
(GbopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOyvarouierocsi, B (OpPMUPOBAHHE YMEHHH
MPUMEHATHh HAyYHBIH METOJI TIO3HAHUS NPH BHIIIOJTHEHUN UMHU YU€OHBIX HCCIIEIOBAHUH.

B ocHoOBY Kypca (Qu3uku Ha ypoBHE CpeqHero oOuiero oOpa3oBaHMsI MOJOXKEH pAl UAEH, KOTOpble
MO’KHO PaccMaTpUBaTh KaK MPUHLUIIBI €r0 TOCTPOSHHUS.

Hoen yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH COACPIKUAT
MaTepHall U3 BCeX pa3/iesioB (pU3HMKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKON, TaK U COBPEMEHHON (PU3UKH.

Hoen czenepanuszayuu. B cooTBeTcTBUM ¢ Hell Marepuan kypca (Qu3MKU OOBEIMHEH BOKpPYT
¢usnueckux Teopuil. Benymum B Kypce siBisercss GopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U MOJIE.

Hoea 2ymanumapusayuu. E€ peanusanys NOpeAnojaraeT  MUCHOIb30BaHUE T'yMaHUTAPHOTO
MoTeHIMana (pU3NYEeCKOd HayKH, OCMBICIICHHE CBSA3HM Pa3BUTHUS (PU3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU TpoOIeMaMu.

Hoea npuknaonou mnanpasénennocmu. Kypc ¢usuku yriyOn€HHOTO YpOBHS —Ipearojaraer
3HAKOMCTBO C LIMPOKUM KPYIOM TEXHUYECKMX U TEXHOJOTMYECKUX MPUIOKEHUH H3Yy4E€HHBIX TEOpUH U



3akoHOB. IIpu 3TOM paccMaTpuBaIOTCs Ha ypOBHE OOIIMX IMPEICTABICHHA M COBPEMEHHBIE TEXHHYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoen rkonozuzayuu peannsyercsl MOCPEACTBOM BBEICHHS JIEMEHTOB COAEP)KAHUS, MOCBAIIEHHBIX
HKOJIOTMYECKHUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyKACHUs IPOOIEeM PalMOHATIBHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MaCHOCTH.

OcBoeHue conaepkaHus MporpamMmbl 0 (pU3UKE JOKHO OBITH MOCTPOCHO HA MPUHIUIAX CUCTEMHO-
JESATeNbHOCTHOTO Tonxoaa. Jlns ¢u3uku peanuzanus 3THUX NPUHIMIIOB O0a3UpPyeTcss Ha MCIOJIb30BAaHUH
CaMOCTOSITENIFHOTO JKCIEpUMEHTa KakK IOCTOSHHO JeHCTBymomero ¢Gakropa yueOHoro mporecca. [lns
yrIyONnE€HHOTO YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIIEPHUMEHTA, BKIIIOYAIOIIETO
(bpoHTaNbHbIE YUEHUYECKUE OMBITHI MPH M3YYEHUHU HOBOTO MarepHuaia, JaboparopHbie paboThl U pabOThI
npakTukyma. [Ipu 3ToM BO3MOXKHBI [1Ba crioco0a peanu3auy GU3NIecKoro NpakTukyma. B mepBom cirydae
MPaKTUKYyM MpoBoauTcs nubo B koHie 10 u 11 xmaccos, nubo mocie mepBoro M BTOPOrO MOJYTrOAUN B
KaXX/IOM U3 3THX KJIacCoB. BTopoii crmocod — 310 MHTErpaus padoT MpakKTUKyMa B CUCTEMY JIAOOPATOPHBIX
paboT, KOTOpbIE MIPOBOAATCA B Ipoliecce u3yueHus paszaena (temsl). [Ipu aTom noa padotamu mpakTukyma
IIOHUMAETCS CaMOCTOSTEIbHOE HCCIEI0BAaHUE, KOTOPOE IPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOIO,
0000mEénHOr0 BUAa 0€3 MomaroBoi HHCTPYKITUH.

B nmporpamme o ¢pusuke cuctemMa yueHHUECKOTo SKCIIEPUMEHTA, JTa00OPaTOPHBIX pabOT M MPAaKTUKyMa
MpeJICTaBJICHa €AUHBIM IMepeuHeM. BbiOop TeMaTuKu A7 3TUX BUAOB YYEHHMYECKHX MPAKTUYECKUX PadoT
OCYILIECTBIISIETCSl yYaCTHUKAMHM OOpPa30BaTEIbHOrO IIpOIEcca HMCXOAsl U3 OCOOEHHOCTEW MOYypOYHOIO
IUTAHUPOBAHUS U OCHaileHus: kabuHera ¢usuku. [Ipu 3TOoM obecrneunBaeTcsi OBIAACHUE OOYYAIOIIMMHUCS
YMEHHUSMH TPOBOJUTH MNPSIMbIE M KOCBEHHBIE W3MEPEHHS, HCCICIOBAHHS 3aBUCHMOCTEH (DM3MYECKHUX
BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbmioe BHUMaHME yIenseTCs PEUICHHIO pAcu€THBIX M KAadyeCTBEHHBIX 3amad. llpum atom mis
pacuéTHBIX 3a7]a4 MPHOPUTETOM SIBISIFOTCS 3aJauyd C SIBHO 3aJlaHHOM M HESBHO 33JaHHON (U3NYECKOM
MO/IETIBIO, TO3BOJIAIOIINE IPUMEHSTh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pas3zeia Kypca,
TaKk U HUHTErpupys NMpUMEHEHHE 3HAHWUW M3 pa3HbIX pa3fenoB. s KayecTBEHHBIX 3a/1ad MPHOPUTETOM
ABIISIIOTCSL 3a/laHUsl HAa OOBSICHEHWE/TpEeACKa3aHne NPOTEKaHWs (U3NYECKUX SIBICHHH M TPOIECCOB B
OKpy)Xarllel Ku3Hu, TpeOyromme BbIOOpa (GU3MYECKON MOAenu Afsd CUTyallud IPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu ®I'OC COO xk  MaTepuaIbHO-TEXHUYECKOMY OOECHEUYECHHUIO
ygeOHOro  mporecca Kypc (U3WKKM  YIIyOJIEHHOTO  ypOBHS HA  YPOBHE  CpEIHEro  00miero
00pa3oBaHMs TOJDKEH M3ydaThCsl B YCIOBMSX MPEIMETHOro KabuHera. B kabuHere (U3MKU TOIDKHO OBITH
HeoOxouMoe J1abopaTopHOE O0OpyIOBaHHE JMJisi BBIIOJIHEHUS YKa3aHHBIX B IMporpamMme 1O (U3MKe
YUYCHMUYECKUX OIBITOB, JAa0OpaTOpHBIX paboT M paboT MpakTHKyMa, a TaKXke JAEeMOHCTPAallMOHHOE
o0opyaoBaHUE.

JleMOHCTpallnoOHHOEe 000pyI0BaHHE (OPMHUPYETCSI B COOTBETCTBUH C NPUHIMIIOM MUHHMAaJIbHOMN
JIOCTaTOYHOCTH U OO0ECleunBaeT IOCTAHOBKY IIEPEUUCICHHBIX B IporpaMMe IO (U3MKE KIHOYEBBIX
JEeMOHCTpaLMN JUI UCCIIEOBAHUS N3YUaeMbIX SIBIICHUH M MPOLIECCOB, SMIMPUUECKUX U (YHAaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIaGopatopHoe 0OOpyJOBaHUE I YYEHHYECKHUX HPAKTUYECKUX paboT Qopmupyercs B BHJE
TEMaTUYECKUX KOMIUIEKTOB M OOECcleuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX OOydaroluXcs.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpPHOro OOOPYIOBAaHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIH30BAaHNHU AHAJIOTOBBIX U IH(POBBIX MPHOOPOB, a TAKKE€ KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B
BUJie HU(POBBIX T1a0OPATOPHIA.

OCHOBHBIMHU IIeJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

(dbopMHpoBaHKE UHTEpECA U CTPEMIICHHS 00YYaIOLMXCsl K HAYyYHOMY HM3YYEHHUIO MPUPOIbI, pa3BUTHE
UX WHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUNH O HAYyYHOM METOZE MO3HaHHUA M (HOPMUPOBAHHE HCCIIEI0BATEIBCKOIO
OTHOIIEHHS K OKPYKAIOIIIM SIBIICHHSIM;

(dbopMHpOBaHHE HAyYHOI'O MHPOBO33PEHMS KaK pe3yjbTaTa M3Y4YE€HUS OCHOB CTPOCHHMS MaTepuu H
(GbyHaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

¢dbopmMHUpoBaHHE YMEHUH OOBACHATH SBJICHUSA C HCIOJb30BaHHWEM (PU3MYECKHX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMHIpOBaHUE TIPEACTABICHUH O PO (GU3UKH JUTSI PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;



pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cepax Oynymeil npodeccuoHaNnbHOM JesITeIbHOCTH,
CBSI3aHHBIX € (PM3UKOMN, IOJrOTOBKA K JaJIbHEHIIIEMY O0y4€HUIO B ’TOM HaIpaBJICHUU.

JloCTIKeHHE 3TUX Lieel 00ecreuynBaeTcs peleHreM CaeIyIomuX 3a/1a4 B Ipoliecce u3yueHus Kypca
(hbU3UKH Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHUs:

npuoOpeTeHne CHUCTEMBbl 3HAHUM 00 0oO0mUX (U3MUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUsX,
BKJIIOYAsE MEXaHUKY, MOJEKYIAPHYIO (U3HUKY, DJIEKTPOJUHAMHUKY, KBAaHTOBYIO (U3MKY M 3JIEMEHTHI
acTpo(hu3HKH;

(dbopMUpOBaHNE YMEHUN MPUMEHSTh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHUS (PU3NUECKUX SIBICHUN B
MPHUPOJIC U IS IPUHATUS IPAKTHYECKUX PEIICHHI B TOBCEIHEBHOMN KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS DPA3IMYHBIX 3a/ad C SIBHO 3aJlaHHOM (hM3MUYECKOl MOoAenbio, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3aHne (PU3NIECKON MOIEIH, aIeKBATHOW YCIOBUSM 3aJ[auH, B TOM
qrclie 3a7]a4 HHXEHEPHOTO XapaKTepa;

MOHUMaHKE (PU3UUYECKUX OCHOB U MPHUHLUIIOB JCHCTBHUS TEXHUYECKHX YCTPOHCTB M TEXHOJIOTHMUYECKHX
MIPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPELY;

OBJIa/ICHUE METOJIaMH CAMOCTOSTENILHOTO IUTAHUPOBAHMSI M IPOBEJCHUS (PU3MUECKUX HKCIIEPUMEHTOB,
aHaJlM3a U MHTEepIpeTaluy nHhOpMaIu, ONPeIeIeHHs TOCTOBEPHOCTH MOIYYSHHOT'O Pe3ylbTaTa;

CO3JIaHUE YCIIOBHM JJIsSI pa3BUTHUSL YMEHHUI IPOEKTHO-UCCIIE0BATEIbCKOM, TBOPUYECKOM IESITENBbHOCTH;

pasBuTHE UHTepeca K chepaM mpodhecCuoHaNbHOMN e TEeNbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B cootBerctBum ¢ TpeboBanusiMu PI'OC COO yriny0neHHBIA YpOBEHb U3YUCHHS YIEOHOTO MpeaMeETa
«Du3nka» Ha YpOBHE CpedHero ooimero oOpa3oBaHMs BBHIOMpAETCS OOYYAIOIIMMHUCA, IUIAHUPYIOLUIUMU
MIPOJIOJDKCHIE 00pa30BaHUS TI0 CIICITUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO MPO(HIIS.

Ha u3yuenne ¢pusuku (yrnyOiaEHHBINH ypOBEHB) HA YPOBHE CPEIHEr0 001ero oopa3oBaHus OTBOJUTCS
340 gacos: B 10 xiacce — 170 gacos (5 yacoB B Heaento), B 11 kimacce — 170 yacoB (5 4acoB B HEZIEIO).

[Ipennaraemslii B mporpamme mno ¢Gpu3uKe nepedyeHb 1ab0paTOpHBIX U MPAKTHUECKUX padOT SBISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JAEJaeT BBIOOP TNPOBEACHHS JTa0OpaTOPHBIX PAa0OT M OMBITOB C Y4YETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarouXCsl.

COJAEP)KXAHUE OBYUYEHMUSI

10 KJIACC

Pa3nes 1. Hayunblii MeToJ MO3HAHUS NPUPOABI.

®dusnka — ¢pyHIaMeHTallbHAs HayKa o npupojae. HayuHslit MeTO/] MO3HAHUS M METO/Ibl UCCIIEIOBaHMS
(bu3NYeCKUX SIBICHUH.

DKCIIepUMEHT U TeOpHUs B Tpoliecce Mo3HaHus npuposl. Habmoaenue u skcriepuMeHT B (pu3uke.

CrniocoObl u3MepeHust GU3NYECKUX BEIMYUH (aHAJIOrOoBblE U LU(PPOBbIE U3MEPHUTENbHBIE MPUOOPHI,
KOMIIBIOTEPHBIE TATUNKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit GpuU3NYECKUX BETUYHH (aOCONMIOTHASI U OTHOCUTENIbHAS ).

MogenupoBanue (pU3MYECKHX SBICHUH M TPOLECCOB (MaTepuanbHas TOYKa, aOCOJIIOTHO TBEpAOE
TeJ0, UeaabHas )KUIKOCTh, UJI€ANIbHBIN a3, TOUeUHbIHN 3apsin). [ unoresa. @uznyeckuil 3aK0H, FPaHULIBI €T0
IpUMEHUMOCTH. Pu3nueckas Teopus.

Ponbp u mecto ¢usuku B pOpMUPOBAHHWU COBPEMEHHON HAy4HOM KapTHUHBI MUpa, B MPAKTUYECKOU
JESTEIbHOCTH JIFOJEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenune cuiibl TOKa M HaNpsOKEHUS B LEMM ITOCTOSHHOIO TOKAa MPH IOMOLIM aHAJIOTOBBIX U
M (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ IIU(ppoBoii J1abopaTopueit o gusuke. [Ipumeps! n3mMepenus GuU3NUECKUX BETUUUH MPU
MTOMOIIY KOMITbIOTEPHBIX JTaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe 1BukeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBUKEHU. CHUCTEMa OTCUETA.

[Ipsimast 1 oOpaTHas 3a7a4M MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 MPOEKIUH Ha OCH CUCTEMbI KoopauHaT. TpaekTopus.



[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsE CKOPOCTb) U YCKOPEHUE MaTepualbHOMI
TOYKH, UX MPOEKIIMHA HA OCU CUCTEMBI KOOpAUHAT. CII0KEHNE NTEPEMEIICHUIN U CII0KEHUE CKOPOCTEN .

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS U MYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpaduku.

CBobonHoe mazeHue. YCcKopeHue cBOOOJHOro majeHus. J[BrmxeHue Tena, OpOmeHHOro Mo YIJIoM K
TOPU30HTY. 3aBHCUMOCTh KOOPJMHAT, CKOPOCTHM M YCKOPEHHsS MATEepUaIbHON TOYKH OT BPEMEHU U MX
rpapuKy.

KpuBonuneiinoe nuxeHue. J[BukeHue MaTepuaqibHOM TOYKHM MO OKPYKHOCTH. YTJIOBasi W JIMHEHHAs
ckopocth. llepmon wu wactora oOpamenus. LleHTpocTpemuTensHoe (HOPMaidbHOE), KacaTelbHOE
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHOM TOUKH.

TexHuueckue ycTpoucTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: CIIUAOMETP, TBUKEHUE CHAPSAOB, LEMHEBIE,
niectepéHyuaThie U peMEHHBIE Tepeauu, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, WILTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHHUS.

CrniocoObl nccne10BaHus IBUKEHUH.

NnnrocTpanus npeneabHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue NBUKEHUN C UCTIOIB30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBmxeHus Tena, OpOoIeHHOTro O] YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHme yriIoBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHME IyTEH, TPACKTOPHIl, CKOPOCTEW ABUKEHHUS OJTHOTO M TOTO K€ Tella B Pa3HbIX CHUCTEMax
oTCu€Ta.

Yuenuueckuii skcnepumenm, nadvopamopnsvie padbomot, nPAKMUKyM.

N3ydyeHne HepaBHOMEPHOIO JBUKEHMS C LIENIbIO OMPEIEICHHS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHHs MpU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBUOKEHHMM 110 HAaKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBU)KEHUH.

W3mepenne yckopeHHs CBOOOJHOTO TmajeHUs (PEKOMEHIOBAHO WCIOJb30BaHHE IHPPOBOI
1abopaToOpUN).

W3ydyenue pBMKeHUs Tena, OpPOIIEHHOro ropu3oHTanbHO. [IpoBepka TUMOTE3bI O HpsIMOU
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEa.

N3ydenue nBuKeHUs Tejaa 10 OKPYKHOCTH € TOCTOSIHHOM 1O MOZYJIO0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOAa 00paIIeHnss KOHHYECKOT0 MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBriii 3akoH Hprorona. MHepumnansHbie cucteMsl orcuéra. [IpuHiun otHocuTensHOCTH [amumes.
HeuneprinansHbie cuctemMsl 0Tcuéra (omnpeeraeHue, IpuMephl).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1151 MaTepHAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MaTepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTCHHsI. DKBUBAJIECHTHOCTh TPAaBUTAIIMOHHON U MHEPTHOU MacCHI.

Cuna TspKecTH. 3aBUCHMOCTB YCKOpPEHHUST CBOOOIHOTO MaJeHHsl OT BBICOTHI HaJ TMOBEPXHOCTHIO
MJIAaHETHl U OT Teorpaduueckoi mUpoThl. J[BMKeHHE HEOECHBIX TENl W UX CIYTHUKOB. 3akoHbl Kerepa.
[lepBas kocMHuueckas CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBM>Kynierocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHS CKONBXKEHHsS M cuia TpeHus mnokos. KoadduiueHT
Tpenus. Cuna CONPOTHUBIICHHS MPHU JBWKCHUHU Teja B KUIKOCTH WU Ta3e, €€ 3aBHCHUMOCTh OT CKOPOCTH
OTHOCUTEIBHOTO JABUKEHUSI.

Hasnenue. 'mapocrarnueckoe gasinenue. Cuiia Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTUYECKHE MPOLECChl: MOAMINUIHUKY, JBUKEHUE HUCKYCCTBEHHBIX
CITyTHHKOB.

Jemoncmpayuu.

Habmtoienne ABMKEHUS TNl B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCYETA.

[IpuHIUIT OTHOCUTEBHOCTH.



Kauenue AByx LMIMHAPOB WIM IIAPOB Pa3HON MacChl ¢ OAMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEWHEPLHUAIbHON CUCTEMBI OTCUETA.

CpaBHEeHHE paBHOACWUCTBYIOUIEH MPUIOKEHHBIX K TEJy CHJ C MPOU3BEIECHUEM MaccChl Tella Ha €ro
YCKOPEHHUE B UHEPIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YJbTATE B3aUMOICHCTBUS TEIL.

N3mepenne macc no B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U NTAJCHUU.

[{eHTpOoOEI)KHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKmuxKym.

N3mepenue paBHOACHCTBYIONIEH CUJI TPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MITOCKOCTH.

[IpoBepka rumorespl O HE3aBUCUMOCTU BPEMEHHU [BHKEHHUS OpyCKa 10 HAaKJIOHHOM IJIOCKOCTU Ha
3a/IaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmariuu.

W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTO uepe3 JIErkuii OJI0K.

W3mepenne koddduirenta TpeHus 1Mo BEIMYUHE YIIIOBOro Koddduipenta 3apucuMoctu Fop(N).

HccnenoBanue ABMKEHUS OpycKa 110 HAKIIOHHOM TUIOCKOCTH C ITEpeMEHHBIM K03()(DUITUEHTOM TPEHUSI.

N3yuenue nBuxkeHus rpysa Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAOe Teno. [loctynmarensHoe W BpamaTelbHOE ABIMXKEHUE TBEPIOro Tena. MoMeHT
CHJIBI OTHOCHUTENIbHO ocH BpauieHus. Ilnedo cumbl. CiioxkeHue cuil, IpUII0KEHHBIX K TBEpAOMY Tery. LlenTp
TSDKECTHU Tea.

VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.

YcToliunBoe, HeyCTOUrBOE, 0e3pa3TMYHOEe paBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH, CTPOMUTENIBHBIA KpaH,
pemeéTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITEWHOB U pacy€T CUJI YIIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIONIA/lb OMOPBI.

Tema 4. 3akonvl coxpanenusn 6 MexaHuke.

Wmnynee MarepualibHOM TOYKHM, CHCTEMbl MaTepHalbHBIX Todek. LleHTp Macc cucrtembl
MaTepUaIbHBIX TOYEK. TeopeMa o IBHKEHUH LIEHTpa Macc.

NMnynbe cuitbl M U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

MoMeHT uMITylbca MaTepUaJbHOM TOUYKH. [IpeacraBieHHME O COXpaHEHMHM MOMEHTA HMMITYJIbCa B
LEHTPAJIbHBIX MOJSX.

Pabota cuiibl Ha MaJloM U Ha KOHEYHOM NepemerteHnu. ['paguueckoe npeacraBieHne paboTsl CUIIBL.

MoOnIHOCTE CHIIBL.

Kunernueckast sHeprust MaTepualbHOM Touku. Teopema 00 HM3MEHEHUM KHHETHYECKOW SHEepruu
MaTepHaIbHON TOYKH.

[loTreHumanpHple M HenoTeHUUanbHble cuibl. [loTeHumaneHas sHeprus. [loTeHnuanbHas 3Heprus
yrnpyro aepopmupoBaHHONW mNpyxuHbl. [loTeHuuanbHas 3Heprus Teiaa B OJHOPOJHOM TPaBUTALIMOHHOM
noje. [loTeHnmanbHas SHEPrUs Tela B TPABUTALMIOHHOM IOJIE OJHOPOIHOTO Iapa (BHYTPH M BHE IIapa).
Bropas kocMuueckas ckopocTb. TpeThsi KOCMAYECKAsE CKOPOCTb.

CBs3b pabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOW PHEPruu CHUCTEMBI Tejl. 3aKOH
COXPAHEHHS MEXaHUUECKON SHEPTUH.

VYopyrue u Heynpyrue CTOIKHOBEHHS.



VpaBHeHue bepHyiun aid uacanbHOM KUAKOCTH KaK CIEACTBHE 3aKOHA COXPAHEHUS MEXAHUYECKOU
SHEPTHUH.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: ABUKEHUE pPaKeT, BOJOMET, KOIED,
MPYXUHHBIA TUCTOJET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepenne MOLHOCTH CUIIBL.

V3MeHeHne sHepPTruu Teja MPpU COBEPILICHUH PaOOTHI.

B3anMHble npeBpalieHusi KMHETHYECKOM M MOTEHLHMAIBHOW SHEPIHM HpU JIEWCTBUM Ha TEJIO CHJIBI
TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHne sHepruu npu cBOOOAHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nmnyibsca Teaa o TOPMO3HOMY ITYTH.

W3mepenue cuiipl TArM, CKOPOCTU MOJIENIH 3IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHIIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUH.

N3mepeHne KNHETUYECKON SHEPTUU TeJla IO TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOM HEPTrUu NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMXKCHUU Tella IO HAKIIOHHOW TIOCKOCTH.

Pa3nea 3. Monekynsipaas pu3nka ¥ TepMOAUHAMHUKA.

Tema 1. Ocrovl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TOJOXKEHUST MOJeKyisspHO-kuHeTnueckoit Tteopun (MKT), ux ombiTHOEe 0OGOCHOBaHHE.
Huddys3us. bpoyHoBckoe ABMkeHHE. XapaKTep ABMKCHUS W B3aUMOJICHCTBUS 4acTHUIl BemiecTBa. Moenu
CTPOEHMSI T'a30B, JKUJIKOCTEH M TBEPIBIX T€I U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJEIEH.
Macca u pazmepsl Mosekyl (atomoB). KonmdectBo Bemecta. [locrostHHas ABoraapo.

TemmoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ n3mepenus. lllkara remneparyp Llenbcus.

Mopenp uaealbHOr0 ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOpUU: YACTHUIIBI ras3a JBUKYTCS
Xa0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOGconroTHas Temrieparypa (Ikana
temneparyp KenbBuna). 3akoH [lanpToHa. M30mpouecchl B U€alIbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mpecTaBieHre H30IPOLIECCOB: H30TEpMa, U30X0pa, n300apa.

CBsi3p MexXay [JaBlI€HHEM M CpeJAHEW KHHETUYECKOM SHepruedl MOoCTYyNaTelbHOro TEIIOBOTO
JBIDKEHUS] MOJIEKYJd HAEaIbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUUYECKOM Teopuu
UJICATHFHOTO Ta3a).

CBs3b a0COJNIOTHOIM TemmepaTypbl TEPMOJAWHAMHYECKOM CHUCTEMBbI €O CpeIHEeH KHHETHYeCKOM
SHEPTHeH MOCTYNAaTeNbHOrO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue ycTpoHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHl: TEPMOMETp, OapoMeTrp, MOIydyeHue
HaHOMAaTepHaJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHUL] BEILIECTBA.

Mogens OpOyHOBCKOTO JBHXKEHUSI.

Buneopoinuk ¢ 3anuchio peajbHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xuakocteit.

Mogens onbita LlTepHa.

[IputsxkeHne MoJEKyII.

Mopenn KpUCTAIIMYECKUX PEIIETOK.

HaGmtonenue u ncciegoBaHue H30IpoIecCoB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npPAKMUKyMm.

HccnenoBanue mpolecca yCTaHOBICHHS TEIJIOBOTO PABHOBECHS MPHU TEINIOOOMEHE MEXIy Topsyei u
XOJIOTHOMN BOJOM.

W3yuenne n30TepMHUUECKOro mpolecca (peKOMEHI0BaHO UCTIO0Ib30BaHue HU(poBoil 1abopaTopun).

N3yueHnne n30X0pHOro Iporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUsI COCTOSTHUS.



Tema 2. Tepmoounamuka. Tennosvie mawiunbol.

Tepmonunamuueckas (T]l) cuctema. 3agaHue BHEIIHUX YCIOBHH 1T TEPMOAMHAMUYECKON CHCTEMBI.
Buemnue u BHyTpeHHHE napameTpbl. [lapameTpbl TepMOAMHAMUYECKON CHCTEMBbl KaK CPEIHUE 3HAYCHUS
BEJINYMH, ONHUCHIBAIOIINX €€ COCTOSIHIE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano repmogunaMuku. CaMONpOU3BOJIbHAS pellaKcalus TEPMOJIUHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHUIO.

Mopenb ujaeanbHOro raza B TEPMOJMHAMUKE — CHCTEMa ypaBHEHUU: ypaBHeHUE MeHeneeBa—
Kianeiipona u BblpakeHUE€ UIsl BHYTPEHHEH HSHEPrUU. YCJIOBHUS NPUMEHUMOCTH 3TOM MOJENU: HU3Kas
KOHIIGHTpAllUsS YaCTHUIl, BBICOKHE TeMIepaTryphl. BbelpakeHue ajii BHYTPEHHEH SHEPTUH OJIHOATOMHOTO
MJeaIbHOrO rasa.

KBasucraruueckue u HeCTaTHUECKUE TPOLIECCHI.

DOnementapHas paboTa B TepMojaWHaMuKe. Bpluucienue paboTel mo rpaduky mpolecca Ha pV-
JUarpaMme.

Temnonepenaua kak crnocod W3MEHEHHsS BHYTPEHHEH SHEpPrUd TepMOJMHAMUYECKOW CHUCTEeMBI 0e3
coBepiieHus paboThl. KOHBEKIIHSI, TETUIONPOBOJIHOCTb, U3ITyUCHUE.

KomuuectBo Temnotrel. TemnoéMkocTs Tenma. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. VYnenpbHas TeEIUIOTa CropaHus TomuMBa. Pacdyé€ér koiaumuyecTBa TEIUIOTHI IIPU
terionepenaye. [lonstue 06 aquadbatHom mpoiiecce.

[lepBbIif 3aKOH TepMOOUHAMUKHA. BHYyTpeHHss1 sHeprusi. KoamuecTBo TerioTel U paboTa Kak Mepbl
M3MEHEHUsl BHYTPEHHEHN SHEPruu TEPMOJINHAMUYECKON CUCTEMBI.

Bropoit 3akoH TepMOAMHAMHUKMA MJIS PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE PABHOBECHOE
COCTOSTHME TEPMOJIMHAMUYECKON CUCTEMbI IPOXOAUT €IUHCTBEHHAsI aquadbara. AOGCOIIOTHAS TeMIIeparypa.

Brtopoii 3akoH TepMOAMHAMUKH I HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO NEPeNaTh TEIUIOTY OT
Oosee xomomHOro Tena K Oonee Harperomy Oe3 kommeHcanuu (Kmaysuyc). HeoOpatumocTs mpupoaHBIX
IIPOLIECCOB.

[Tpuniune! geiictBus TemaoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukn Kapho.

OKOJIOTMYECKUE acCHEeKThl HCIIOJNIb30BaHUA TEIUIOBBIX JBHrareneil. TemioBoe 3arpsi3HEHHE
OKpY>Karolleu Cpeibl.

TexHMUecKue yCTpPONCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: XOJIOAUIbHUK, KOHAUIIMOHEP, AU3EIbHbIN 1
KapOIOPAaTOPHBIN JBUTATENW, MAapoBas TypOWHA, TOJYYCHHE CBEPXHU3KUX TEMIIEPaTyp, YTHIN3AIMUS
«TETJIOBBIX» OTXOJIOB C MCIOJIh30BAaHHEM TEIUIOBOTO HAcOCa, yTUIN3aIMs OMOOPTraHUYECKOTO TOTUIMBA s
BBIPAOOTKH «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenune TemriepaTyphl pu a1nadaTHIECKOM PACIIUPEHUH.

Bo3nymHoe oruuso.

CpaBHEHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

WccnenoBanue aguabaTHoro mporecca.

KomMnbrorepHbie MOJENM TETIOBBIX IBUTaTENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npaKkmuxym.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3yuenne B3aMMOCBSI3W SHEPTHH MEXMOJICKYJISIPHOTO B3aWMOJCHCTBUS M TeMIIEpaTyphl KUTICHHS
YKUJIKOCTEN.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Dazoewvie nepexoobwi.

[TapoobpazoBanue u koHeHcanus. VicnapeHue u KuneHue. Y elbHas TeIoTa mapooopa3oBaHusl.

Haceimennsie W HeHachbllieHHBbIE Tapbl. KadecTBeHHas 3aBUCUMOCTh ITIJIOTHOCTH M JIaBJICHHS
HACBIIIIEHHOTO TMapa OT TEMIEpPaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa HACBIIIEHHOTO Mapa. 3aBUCHMOCTH
TeMITepaTypbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHASI BIAXKHOCTb.

Teépmoe Teno. Kpucrammuueckue u amopdHbie Tena. AHMU30TPOIUS CBOWCTB KpucTamioB. [lnaBnenue
Y KpUCTaJUTH3aIvs. Y enbHas TerioTa miasieHus. Cyomumanus.



Hedopmarun tBEpHoro tena. Pactsokenne u cxatue. Cnsur. Monyne IOnra. Ilpemen ympyrux
nedopmariuii.

TernnoBoe pacmmpeHue >KUAKOCTEH W TBEPABIX Tel, OOBEMHOE W JHMHEWHOE pacIIMpeHue.
AHrapMOHHM3M TEIUIOBBIX KOJEOaHMH YacTHUI] BELIECTBA KaK IPUYMHA TEIUIOBOIO pacIIMpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

IIpeoOpa3oBanue sHepruu B (ha30BbIX NEPEX0Iax.

YpaBHEHHE TEIJIOBOTO OanaHca.

IToBepxHocTHOE HaTskeHHe. Koa(pUUMEHT MOBEpXHOCTHOrO HaTsKeHHsA. KanusuispHble sBIEHUS.
JlaBiieHrE 01 HCKPUBJIEHHON OBEPXHOCTHIO xkuaKocTu. @opmyia Jlamaca.

TexHnyeckue yCTpoMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KUAKHE KPUCTAJLIbl, COBPEMCHHBIE
MaTepUabl.

Jemoncmpayuu.

TemnoBoe pacimupeHue.

CBoiicTBa HaCBIEHHBIX [1apPOB.

Kunenue. Kunenue npu noHM>KEHHOM J1aBIICHUU.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKECHUS.

OnpITHI ¢ MBUIBHBIMU IJIEHKAMU.

CmauuBaHue.

Kanunnsipueie siBneHus.

Mozeny HEeHBIOTOHOBCKOM KUAKOCTH.

Crioco0ObI U3MEPEHHS BIAXKHOCTH.

HccnenoBanue HarpeBaHusl U IJIaBJICHUS KPUCTAJLIMYECKOIO BELIECTBA.

Bunst nedopmarmii.

Hab6mronenne Mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHMSI JKUIKOCTEH.

N3mepenue yaenbHOU TEIIOTHI IIJIaBICHUS JIbJA.

W3ydeHne cBOMCTB HACHIICHHBIX [1aPOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B IIOMEIICHHUH.

N3mepenue ko3¢ puiyenTa moBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JleopMaliy pPe3MHOBOIO 00paslia OT MPUII0KEHHONW K HEMY CHJIBI.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnekTpu3aius Tell U €€ MPOSIBICHUS. DJEKTpUUeCKui 3apsa. JIBa BuIa SJIEKTPUUYECKUX 3apsioB.
IIpoBogHMKY, AUIIEKTPUKHU U TOTYIIPOBOJHUKU. DJIEMEHTAPHBINA dJIEKTPUUECKUN 3aps]l. 3aKOH COXPaHEHHUS
JIEKTPUYECKOTO 3apsJIa.

B3aumopeiictsue 3apanoB. Toueunsie 3apsaabl. 3akoH Kyiona.

OnexTpuueckoe nojie. Ero aelicTBrue Ha 31eKTpUUECKUE 3apsbl.

Hanpsox€nHocTh anekrpuueckoro nois. [IpoGubil 3apsan. JIMHUN HaNpsHKEHHOCTH DJIEKTPUYECKOTO
noJig. OAHOPOHOE AIIEKTPUUYECKOE TTOJIE.

[loTeHIMAaNPHOCTD  ANEKTPOCTATHYECKOTO  MOJSA. Pa3HOCTH NOTEHIMANOB M HANpsDKEHHE.
[TorenumanpHass 3HEprus 3apsia B JJIEKTPOCTATHYECKOM ITosie. lloTeHmman anekTpocTaTu4ecKoro IoJs.
CBs13p HaNpsHKEHHOCTH NOJIS U Pa3HOCTH NOTEHLUANIOB JIJIS AJIEKTPOCTATUYECKOTO MOJIs (KaK OAHOPOIHOTIO,
TaK ¥ HEOJTHOPOHOTO).

[TpyHIMI Cynepno3uLUK dJIEKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apsikeHHOI cdepbl. [lone paBHOMEPHO 3apsHKEHHOTO IO
00béMy mmapa. [lose paBHOMEpHO 3apsKeHHON OeCKOHEUHOM TutockocTH. KapTuHb TUHUNA HAaNPsDKEHHOCTH
9TUX MOJIEN U SKBUIOTEHIINAIBHBIX IOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBHE PABHOBECHS 3apPsII0B.

JIMDIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJI€e. J(ManeKkTpudeckas NpOHUIIaEMOCTh BEIIECTBA.

Konznencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IJIIOCKOT0 KOHAEHCATOPa.

[TapamtensHOE coequHeHHE KOHIEHCAaTOpoB. [locaenoBarenbHOe COEIMHEHUE KOHIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBM>KeHHE 3apsKEHHON 4aCTULBl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.



TexHuueckue ycTpoiicTBA W TEXHOJIOTMYECKHE  IPOLIECCHI:  AJIEKTPOCKON,  AJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMIIEHUE 2IIEKTPOIIPHOOPOB, KOHAEHCATOPHI, reHepaTop Ban ae ['paada.

Jemoncmpayuu.

YCTpoicTBO M IPUHIUIT AEUCTBUS SJIEKTPOMETpA.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX IIAPUKOB.

DNeKTprUYeCcKoe NoJIe JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocTaTuaeckoro reaeparopa (Ban ne I'paada).

[IpoBOIHUKY B 3EKTPUUECKOM IOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpoicTBO M IEMCTBHE KOHAEHCATOPA IMTOCTOSSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOLIAJU IUIACTUH, PACCTOSHUSI MEXIY
HUMH U JUIJIEKTPUYECKOU IPOHUIIAEMOCTH.

OHeprus MEeKTPUYECKOTO M0JIS 3apsyKEHHOTO0 KOHEHCATOPA.

3apsiika ¥ pa3psiika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OueHka cu B3aUMOJCHCTBUS 3apSyKEHHBIX TEll.

Habnronenune npeBpaiieHus YHEPTUu 3apsHKEHHOTO0 KOHACHCATOPA B HEPTUIO U3TYYEHUS CBETOIMO/IA.

N3yuenue nmporekaHus TOKa B LIETIH, COAEPKALIEH KOHIAEHCATOP.

Pacnipenennenre pa3HOCTHM NOTEHUUANOB (HAOpPsDKEHUS) NPU  IOCIENOBATEIbHOM COEAUHEHHUU
KOH/JIEHCAaTOPOB.

Hccnenoanue paspsaa KOHAEHCATOPa Yepe3 pe3UCTop.

Tema 2. [locmosannwlit 31eKmpudeckKuil mox.

Cuia Toka. [TocTossHHBIN TOK.

VYcnoBusi CylecTBOBaHMS MOCTOSIHHOTO 3JIeKTpuueckoro Toka. Mcrounuku toka. Hanpspkenue U u
SJC E.

3akon Oma 11 y4acTKa Lemu.

DNEKTPUUECKOE CONPOTUBJICHHE. 3aBUCUMOCTh COIPOTUBIIEHUS OJHOPOJHOTO IMPOBOJHUKA OT €ro
JUIMHBI U TUIOLIAU TOTIEPEYHOr0 CEUECHHUS. Y IETIbHOE COITPOTUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapamienbHOE, CMEUIAHHOE COEIUHEHHUE MPOBOAHUKOB. Pacdyér pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxrodga.

Pabora snexrpudeckoro Toka. 3akon Jxoynsi—JIenma.

MOoIHOCTb 3JEKTPUYECKOTO TOKA. TemnoBast MOLITHOCTb, BbLIEIsIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHBICHHWE HCTOYHMKA TOKa. 3akoH OMa A NOJHOM (3aMKHYTOM)
ANEKTPUYECKOH 1lenu. MOITHOCTh HICTOYHUKA TOKa. KOpoTKkoe 3aMbIkaHue.

Konzaencarop B 1ienu NOoCTOSIHHOTO TOKa.

TexHnyeckue yCcTpoiCTBa MU TEXHOJIOTMYECKHE MIPOLECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK
IIEKTPUYECKON SJHEPTUH.

JHemoncmpayuu.

W3mepenue cuibl TOKa U HAIPSIKEHMUSL.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS VIS PE3UCTOpa, JIaMIIbl HAaKAJMBaHUS M
CBETOUO/IA.

3aBUCHMOCTh CONPOTUBIICHUS LWJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAJAHA IONEPEYHOTrO
CEUEHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIICHUS IIPH ITOCTOSIHHOM HAIIPSKEHUH.

[Ipssimoe n3zmepenue 3/1C. KopoTkoe 3amMbpIkaHUE TaJbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
COIIPOTHBIICHUS.

Crnioco0OsI coenHeHust ICTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKY MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COpoTUBICHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSKEHUS AJIs JTaMITbl HAKAJIMBAHMUSL.

YBenuueHue mpejena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.



HccnenoBanne 3aBucumoctd OJIC ranpBaHHYECKOTO 3JIEMEHTAa OT BpPEMEHU IIPH KOPOTKOM
3aMbIKaHHH.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXKY MOJIFOCAMU MCTOYHUKA TOKA OT CUJIBI TOKA B LIETH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

OnexkTpuyeckass MHPOBOJUMOCTb PA3JIMUYHBIX BEIIECTB. OJEKTPOHHAs IPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUSI METAJIJIOB OT TeMIlepaTrypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonHuku. CoOCTBEHHass M NPUMECHAsI MPOBOAUMOCTH MOJIYINpPOBOAHMKOB. CBolicTBa p—N-
nepexoza. IloxynpoBogHuKoBbIe TPUOOPHI.

ONEKTPUUECKUH TOK B 3JIEKTPOJUTAX. OJEKTPOIUTHYECKAs IUCCOLMALUA. DJEKTPOJu3. 3aKOHbI
@apanes 1715 3IEKTPOIU3A.

OnexTpuueckuid ToK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATEIbHBIA paspsii. PaznuuHble TUIIBI
CaMOCTOSITENIbHOTO pa3psaa. Monnus. [1na3zma.

TexHuuyeckue yCTpPONCTBA M IPAKTUUYECKOE IPUMEHEHME: Ta30pa3psAaHbIE JIAMIIBI, 3JIEKTPOHHO-
nydeBas TpyOKa, MOJYNPOBOJAHUKOBBIE NMPUOOPHL: ANUOJ, TPAH3UCTOP, HOTOIMON, CBETOAMOM, raJIbBaHUKA,
paguHUpOBaHUE MEIH, BHIIIJIABKA AJTFOMUHHS, JICKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOIUTOB.

3axoHbl 35ekTpoauza Papazes.

HckpoBoii pa3psa v IPOBOJIUMOCTb BO3TyXa.

CpaBHeHUE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OHOCTOPOHHSAS IPOBOAUMOCTb JUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopmnvie padomoi, nPAKMUKYM.

Habmtonenue snextpoinusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKU JUOJA.

Du3n4yecKuii MPaKTHKYM.

CriocoObl  m3MepeHHs (U3MYECKUX BEIUYMH C HCIOJIB30BAHMEM AaHAIOTOBBIX M HU(MPOBBIX
M3MEPUTENBbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTENbHBIE
MOTPEIIHOCTH U3MepeHull pu3ndeckux BeauuuH. O1ieHKa IpaHuI] TOTPEIIHOCTEH.

IIpoBeeHne KOCBEHHBIX M3MEPEHUH, UCCIIEOBAaHUH 3aBUCUMOCTE (DU3MYECKUX BEJIMYMH, IPOBEPKA
MPEIIOKEHHBIX TUNOTe3 (BBIOOp W3 paboT, OMMCAHHBIX B TEMAaTUYECKUX pazfenax «Y4YeHU4YeCKHU
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM»).

Me:xnpeameTHbie CBSI3H.

Wzyuenne xkypca ¢usuku yrioyonaéHHoro ypoBHsa B 10 Kkiacce ocyliecTBIseTcss € y4ETOM
COJIEPKATENIbHBIX MEXKIPEAMETHBIX CBA3€H € KypcaMu MaTe€MaTUKH, OMOJOTMM, XUMHH, reorpapuu u
TEXHOJIOTUH.

Meosicnpeomemnvle noHAmMUA, CE6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE,
Hay4HbIl (akT, rumnoresa, (¢uU3NYecKas BeJIWYMHA, 3aKOH, TEOpHs, HAOMI0IEeHHe, SKCIIEPUMEHT,
MOJIETUPOBAaHUE, MOJENb, W3MEpPEHHUE, MOTPEIIHOCTH H3MEPEHMH, W3MepUTeNbHbIe MpUOOpHI, LU(poBas
nabopaTopus.

Mamemamuka: penienne cucteMbl ypaBHeHHM. JluneliHas ¢QyHkuus, mapabomna, runepOoina, uX
rpaduKku U cBOWCTBa. TpuroHomerpuyeckue (PyHKIUH: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINH Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonozua: vexannueckoe JBHKEHUE B >KUBOH mpupone, nuddysus, ocMOC, TEMIOOOMEH KHMBBIX
OpPraHU3MOB, TEIUUIOBOE 3arps3HEHHME OKpYXKAlollel cpeabl, yTHIM3alus OMOOpraHMYECKOTro TOIUIMBA JUIS
BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPIHH, IMOBEPXHOCTHOE HATSDKEHHE W KalWUISPHbBIE SBICHHUS B
MIPUPOJIE, DIIEKTPUUECKHE SABJICHUS B )KMBOW MPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TOJyYEeHHUE HAHOMATEepHaJlOB, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH U Ta3oB, XXHUJIKHE
KpUCTQJIJIbl, JJIGKTPUYECKHE CBOWCTBA METAJIOB, DJEKTPOJUTHYECKAs JMCCOLMAllMA, TallbBaHUKa,
ANEKTPOHHAs] MUKPOCKOIIHS.



TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHNe ABMKCHUH C WCHOJNB30BAaHUEM MEXAaHU3MOB, YUET CYXOTO U JKHUIKOTO
TPEHMSI B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU (KPOHILUTEIH, pelIETUaThle KOHCTPYKIMH), UCIIOIb30BaHUE
3aKOHOB COXPAHEHHUS MEXaHWKM B TEXHHUKE (THPOCKOI, BOAOMET W IpYyrHe), BUTATEIh BHYTPEHHETO
Cropanus, mapoBas Typ6I/IHa, OBITOBOH XOJOAUJIbHUK, KOHIUIIHOHEP, TCXHOJIOTHMHU IMOJTYYCHHA COBPCMCHHBIX
MaTepralioB, B TOM YUCIIC HAHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTHH, HJICKTPOCTATUYECKAs 3aIUTa, 3a3EMIICHHE
3JIEKTPONIPUOOPOB, Ta30pa3psAHbIE JaMIIbI, HOTYIPOBOIHUKOBBIE TPHOOPHL, TaJIbBAHHKA.

11 KJTACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMozneicTBre NOCTOSHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarnutHoe mnoise. Bekrtop
MarHMTHON MHIYKUUH. [IpuHIMN Cyneprno3nuuym MarHuTHBIX oJei. JIMHMM MarHUTHON MHIYKLIUH.

MarauTtHoe 1oJjie IPOBOJAHMUKA C TOKOM (IPSMOT0 NMPOBOJHUKA, KaTYLIKU U KPYTOBOTrO BUTKA). ONBIT
Opcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBiieHME W MOAYJb. [IBMKEHHME 3apsDKEHHOM 4YacTUIBl B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumnel JlopeHiia.

MaruutHoe nose B BemecTse. GeppoMarHeTuKy, napa- 1 JMaMarHeTUKH.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IPUMEHEHHE IIOCTOSHHBIX MAarHUTOB,
3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETD, JEKTPOABUTraTENb SIKOOH, YCKOPUTEIH JIEMEHTAPHbBIX YaCTHII.

Jemoncmpayuu.

KapTuHa nuHMI HHAYKIUM MarHMTHOTO HOJS IOJIOCOBOTO M IOAKOBOOOPA3HOTO IOCTOSHHBIX
MarHuTOB.

KapTtuna 5MHUN MarHUTHOM HHAYKIMM IIOJIS JUIMHHOTO HPSAMOIO IPOBOJAHHMKA M 3aMKHYTOI'O
KOJIBLIEBOT'O IIPOBOJAHMKA, KATYIIKU C TOKOM.

B3aumopneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JHencrtBre cuisl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Habuntoienue ABM>KEHNS y4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMnD NefCTBUS HIIEKTPOU3MEPUTENIBHOTO TPUOOPAa MAarHUTOAIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue MarHUTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eCTBUSA OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydyeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMITEpa.

Tema 5. dnexkmpomaznumnan uHOYKUUA.

SIBnenue snekrpomMarHuTHOW MHAYKUUU. [loTok BekTOopa MarHUTHOM MHAYKUMU. DJIC MHIYKIMH.
3aKoH 31eKTpoMarHuTHoW nHAykuu Papanes. Buxpesoe anexrpudeckoe noiue. Toku Dyko.

O/IC nHAYKIMH B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuio JleHua.

NunykTtuBHOCTh. KaTymka MHAYKTHBHOCTH B IIEMM IOCTOSHHOIO TOKA. SIBJIEHME CaMOMHIYKIIMH.
O/1C camouHIyKIIMH.

OHeprust MarHUTHOTO MOJIS KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnueckue yCcTpoiuCcTBa U TEXHOJIOTHYECKHE MPOIECCHI: MHAYKIIMOHHAS N1€4b, COJICHOU/I, 3aIIUTa OT
ANIEKTPU3ALIAN TEJN IIPU JBUKEHUHM B MArHUTHOM I10JI€ 3E€MIIH.

Jemoncmpayuu.

Habntoienue siBiaeHus! 3J1€KTPOMarHUTHOM MHTYKITUH.

Hccnenosanue 3aBucumoctu J/1C MHAYKINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MTOTOKA.



IIpaBuio Jlenna.

[Tamenre MarauTa B A IIOMUHUEBOM (METHOM) TpyoOe.

SIBiIeHNE CAMOMHIYKLIUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHAYKIIMUA OT CKOPOCTU U3MEHEHUS CUJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue sSBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.

Omnpenenenyne MHAYKIUYA BUXPEBOIO MarHUTHOT'O TIOJIS.

WccnenoBanue sBIEHUS CAMOMHIYKIUU.

COopka MoieNiu 3IEKTPOMArHUTHOT'O TeHEpaTopa.

Paznen 5. Kosie0anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHnas cucrema. CBOOOIHBIE KOJIEOAHHUS.

I'apmonunueckue xonebanus. KuHemaTnueckoe W JWHAMHYECKOE OTNHCAHUE. DHEPreTHYECKOe
onucaHue (3aKOH COXpaHEHHSI MEXaHUYECKOM 3Heprun). BoIBoA IMHAMUYECKOT0 ONMUCAaHUs TAPMOHUYECKHUX
KOJICOaHUH M3 X SHEPTeTHYECKOT0 M KHHEMAaTHUECKOTO OTIMCAHMUSL.

Awmmuntyaa u ¢asza konebanuid. CBs3b aMIUIMTYAbI KOJICOAHUN MCXOJHON BETUYHMHBI C aMIUTUTYAAMHU
KoJIeOaHUH €€ CKOPOCTU M YCKOPEHHUS.

[lepuon u yacrota konedbanuid. [lepuon Manbix cBOOOAHBIX KOJeOaHUN MaTeMaTHYECKOTO MasTHUKA.
[lepuroz cBOOOIHBIX KOeOaHUI NPYKUHHOTO MasITHUKA.

[Tonstue o 3aryxaromux kosneOanusx. BeiHyxaennole konebanus. Pezonanc. Pezonancuast kpusasi.
Bnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBOH. ABTOKOJI€0aHus.

TexHu4eckue ycTpocTBa M TEXHOJIOIMYECKUE MPOLECChl: METPOHOM, Yachl, Kaueju, My3bIKalbHbIE
UHCTPYMEHTBHI, ceicMorpad.

Hemoncmpayuu.

3anuce KoJebaTeNbHOTO ABMKEHHS.

Habmoienne He3aBUCMMOCTH MIEPHO/ia MaJIbIX KOeOaHui rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aryxarooliux KojaeOaHUNW M 3aBUCUMOCTH IIEpHOAAa CBOOOJIHBIX KOJIEOaHMHM OT
CONPOTHUBIICHUS.

UccnenoBanue konedbanuii rpy3a Ha MaCCUBHOM MIPYKHUHE C 1EJIbI0 (HOPMUPOBAHUS TIPEACTABICHUM 00
UJealbHON MOJEIH NPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KoseOaHUsAX rpy3a Ha MpYyKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOaHHIA.

Ha6mnronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuosia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS TeJla B X07ie KoeOaHui Ha yIIpyroM MojBece.

N3yuenune nBMKEHNS HUTSHOTO MasITHUKA.

[IpeoOpa3oBaHue SHEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOMINX KoieOaHuil.

HccnenoBanue BBIHYKIEHHBIX KOJIEOaHHIA.

Tema 2. DnekmpomazHumnuole Ko1ebanus.

KonebarenbHblii kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UAEATBHOM KOJIeOaTeIbHOM
koHType. @opmyna TomcoHa. CBsi3b aMIUIMTYABI 3apsAja KOHJEHCATOpa C aMIUIMTYAOM CHUJIbI TOKa B
KoJie0aTenbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarolue IeKTPOMarHuTHbIe KoieOaHusl. BeIHYXIEeHHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusl.

[TepemenHbIli TOK. MOIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JICUCTBYIOIIEE 3HAYECHUE CHUJIbI
TOKa U HANpPsKEHUs IPU pa3IMyHON popMe 3aBUCUMOCTH NEPEMEHHOT0 TOKA OT BPEMEHHU.

CuHyconaaIbHBIA NIEPEMEHHBIM TOK. Pe3MCTOp, KOHJIEHCATOp M KAaTylIKa MHAYKTUBHOCTH B LIEMH
CHUHYCOMIaJIbHOTO NIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHUH.

Wneanbublil TpancdopmaTop. [IponsBoacTBo, nepeaaya u noTpedIeHrne AIeKTPUIECKOH SHEPTUH.

OKOJIOTMYECKHE PHUCKM IIPU  NPOU3BOACTBE  dJeKTpodHepruu. KynbTypa  ucnonab3oBaHuUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpoiicTBa M TEXHOJOTHYECKHE IPOLECCHl: DJIEKTPUUYECKHI 3BOHOK, TI'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeaay.



Jemoncmpayuu.

CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcumiorpaMmsbl 3J1IEKTPOMArHUTHBIX KOJICOAHUH.

['enepatop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Mogenb 3eKTpOMarHUTHOTO TeHepaTopa.

Brinyx/1eHHBIE CHHYCOUIANIbHBIE KOJICOaHMUSI.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIEMH IEPEMEHHOI0 TOKa.

Pe3onanc mnpu mociieoBaTENbHOM  COCAMHEHUU  PE3UCTOpPA, KATYIIKA HUHIAYKTUBHOCTH H
KOHJICHCATOopa.

YCTpOUCTBO ¥ IPHUHIIUII ACUCTBHS TpaHCHOopMaTOpa.

Mogenb TUHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzyuenue Tpancdopmaropa.

HccnenoBanne NepeMEHHOr0 TOKa 4epe3 MOCIIEI0BaTEIbHO COEAUHEHHBIE KOHJEHCATOP, KaTyIIKy U
pe3ucTop.

Habnronenue 371eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanme paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHumMHbsle 60JIHbL.

MexaHuueckre BOJHBI, YCIOBUS UX pacrpocTpaHenus. [lonepeunsie 1 mpooiasHbie BOIHBL. [lepuon,
CKOPOCTb PacHpOCTpaHEHUs U JUIMHA BOJIHBL. CBONCTBA MEXaHMYECKUX BOJIH: OTPAXEHUE, MPEIOMIICHHE,
uHTepdepeHns u qudpakims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DONEeKTPOMarHUTHBIE BOJHBI. Y CIIOBUSI M3JIYYCHHS SJIEKTPOMArHUTHBIX BOJIH. B3anmmHas opueHTanus
BEKTOPOB B AJIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHUE, MPEIOMIICHHE, TOJSpH3aIysa, WHTEPPEPEHIU U
nudpakims.

[Ikana 37eKTpOMarHUTHBIX BOJTH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYXKatoIIel Cpe/ibl.

TexHu4eckue yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE HMHCTPYMEHTHI, pajap,
paguonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus, ynbTpa3BykoBasi TUAarHOCTHKA B TEXHHUKE U
MEJULIUHE.

Jemoncmpayuu.

OO6pazoBanue 1 pacIpoCTpaHEHUE MOMEPEYHBIX U MPOJAO0IbHBIX BOJH.

Konebmronieecs Ten0 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

Habutoienne otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AuPpakiiui MEXaHUIECKUX BOJH.

AKyCTHUYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

UccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXXeHHE, TMPEIOMIICHHE, TOJspU3alys,
nudpakus, HHTepPEepeHus.

Oo6HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIETOBOTO U3TyUSHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE pacHpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd cBera. TouyedHbld MCTOYHMK
CBETa.

OTtpaxxeHne cBera. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHHWd B IJIOCKOM 3epKale.
Cddepuueckue 3epkana.



[Ipenomnenue cBera. 3akoHBl NpeIOMIICHUS CBeTa. AOCOMIOTHBIA TOKa3aTenb IPEeTOMIICHHUS.
OTHOCHUTENBHBIN MOKA3aTeNb NpeaoMIIeHHs. [I0CTOSHCTBO 4acTOTHl CBETa U COOTHOUIEHUE JJIMH BOJH IPH
IIepexo/1e MOHOXPOMATHUYECKOIO CBETA Yepe3 IPAHULy pa3jiena ABYX ONITUYECKUX Cpell.

Xon nydeit B mpusme. Jlucnepeus ceera. CiIoXHBIN cocTaB 0eoro ceeta. L[ser.

ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil OJIHOr0 BHYTPEHHETO OTPAKECHMUS.

Cobuparonue 1 pacceuBaroniie JuH3bl. ToHkas nuH3a. POKYCHOE PAcCTOSHUE U ONTHUYECKas cuiia
TOHKOW JMH3BI. 3aBUCHMOCTHh (POKYCHOTO DPACCTOSIHUSI TOHKOH C(epHuuecKoil JIMH3bI OT €€ reoMeTpuu U
OTHOCHUTEJIBHOTO NTOKA3aTesl IPEIOMIICHUS.

@opMyiia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOIIEAIIErO JIMH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOM ONTHYECKOW OCH.
[Toctpoenue M300paKeHU i TOYKHU 5 oTpe3ka pAMOi B COOMpArOIINX
1 PacCeMBAIOIINX JMH3aX U UX CUCTEMAX.

Onrtuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. 713 Kak onTUyeckast CuCTeMa.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonroBas ontuka. WaTepdepennus cBera. KorepeHTHbIE HMCTOYHHUKH. YCJIOBHUS HAOIIOICHUS
MaKCHUMyMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHOM KapTHHE OT JIBYX KOT€PEHTHBIX HCTOUYHUKOB. [IpumMepsl
KJIACCUYECKUX MHTEP(EPEHIINOHHBIX CXEM.

Hudpakmus csera. JudpakunonHas pemérka. YcinoBue HaOMIOJCHHS TJIaBHBIX MaKCHMYMOB MpU
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHnuyeckue ycTpolcTBa M TEXHOJIOIMUECKHE IPOLIECCHI: OUKM, JIyNa, MEepUCKom, (oToanmnapar,
MHUKPOCKOTII, TMPOEKIMOHHBIA amnmapar, MPOCBETJIICHHE ONTHKH, BOJOKOHHAs ONTHKA, IU(PaKIMOHHAS
peumeTka.

Hemoncmpayuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npeioMiaeHus CBETA.

HabmroneHne momHOTro BHYTPEHHETO OTpaykeHust. MoJienb CBETOBOIA.

HccnepoBanue xoa CBETOBBIX MTYYKOB Y€pe3 MIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300paXKeHUH B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmtonenne naTepdepeHnnn crera.

Habmroienne 11BeTOB TOHKUX TIIEHOK.

Ha6mronenue qudpakuuu cera.

N3ydenne nudpakiimoOHHON perIéTKH.

Habmtoienne nudpakiinoHHOTO CIIEKTpa.

HabmtoneHnue nucnepcuu cBeta.

Habutoienue nonsipusanuu cBera.

[IpuMeHeHne noasIpoOruI0B AJiA U3yUYEHUS MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenne nokasaresns NIpeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (JOKYCHOTO PACCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUAKUX JINH3).

N3mepeHne pOKyCHOTO pacCTOSIHHSI pacCEUBAIOIINX JIMH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 IJIOCKOTO 3€pKaJia U JINH3HI.

[Tonmy4yenue n300paXkeHHs B CHCTEME U3 BYX JIMH3.

KoHcTpyHnpoBaHH€e TEIECKOTNYECKUX CHCTEM.

Habmtonenue nudpakuuu, vHTEp)EepeHInu 1 MOJSpU3aLuU CBETA.

N3yuenne nossipusanuy cBeTa, OTPAXEHHOTO OT MMOBEPXHOCTH TUIIEKTPHKA.

N3yuenue naTepdepeHIny Ja3epHOro U3IyYeHUs Ha ABYX LIENAX.

Hab6mronenue qucnepcumn.

Habmtonenue u nccrnenoBanue JUPpakinOHHOTO CIIEKTPA.

N3mMepenne 1JIMHBI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOMOA IPU NOMOILM AU(PAKIIMOHHOMN PEIIETKY.

Pa3nes 6. OcHOBBI CHeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

['panuubl  NPUMEHMMOCTH  KJIIACCMYECKOW  MexaHukW. [locTynmaTel  cnenuanbHOW — TEOpHH
OTHOCHUTEIILHOCTH.



[IpocTpancTBeHHO-BpeMeHHOW uHTepBal. [IpeoOpa3zoBanus JlopeHua. YciioBHe NTPUYMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH M COKPAILEHUE JJINHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEIISITABUCTCKOW YAaCTUIIbI. DHEPTHUS MOKOSI.

TexHnuyeckue ycTpoilcTBa M TEXHOJIOTMYECKUE IPOLIECCHI: CIIYTHUKOBBIE MPUEMHUKH, YCKOPHUTEIU
3apsKEHHBIX YaCTULL.

YdeHu4ecKuil SKCIIEPUMEHT, Ja00opaTopHbIe pabOThl, MPAKTUKYM.

Omnpenenenre UMIysabca U SHEPTUH PENATUBUCTCKUX YacTHI] (1o (oTorpadusiM TpeKoB 3aps>KEHHBIX
YaCTHUIl B MArHUTHOM TI0JIE).

Pa3znen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckynapno-eonnoesoit oyanusm.

PaBHOBecHOE TemioBoe M3IydYeHHE (M3JIydeHHE a0CONMOTHO YEPHOTo Tena). 3aKoH cMmeleHus Buna.
['unoresa Ilnanka o kBaHTax.

®DOoTOHBI. DHEPTHS U UMITYJILC (POTOHA.

®otordpdexr. Ombitel A. I'. CtoneroBa. 3akonbsl ¢orodddekra. YpaBHeHHe DWHIITEHHA IS
dbotoaddekra. «KpacHas rpanuma» Gororddexra.

JlaBneHue cBeTa (B YacTHOCTH, JIaBJICHHWE CBETa Ha aOCOJIOTHO TOTJIONIAIOIIYI0 M a0COIIOTHO
oTpaxkarotyro nosepxHocts). OmnbiTsl 1. H. JIeGenena.

Bonnoseie cBoiictBa uactuil. Bonnbl ne bpoiuns. Jlnuna Bonubl ne bpoitnst u pasmepsl obnactu
JIOKAJIM3alMK BUXKYIIeicss yacTuipl. KoprnyckynsipHO-BOTHOBOM ayanusMm. Jludpakius 3JIeKTpOHOB Ha
KpUCTaJlIax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoeHus Heonpeaenéunocrei I 'eiizendepra.

TexHuueckue yCcTponcTBa W TEXHOJIOTMYECKHE MPOIECCH: CIIEKTPOMETP, (POTOIIEMEHT, (POTOAATUHK,
TYHHEIbHBIM MUKPOCKOTI, COTHEYHAs OaTapesi, CBETOIUO/I.

Jemoncmpayuu.

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GoTodddekra.

HccnepoBanue 3aBUCUMOCTH COITPOTHUBIICHHS TOJTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneuynas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinaoi [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMOJ OT HANIPSKECHMUSL.

Tema 2. @uzuxa amoma.

OmnbITHI IO MCCIIEI0BaHUIO CTpOoeHUs aTroma. [lnanerapHas Mmonens atoma Pesepdopra.

[Tocrynarel bopa. M3nydyenue u mnoriyomeHne (OTOHOB NpH MEPEXo/ie aToMa C OJHOTO YpPOBHS
SHEPrUM Ha JPYToil.

Bunel criektpoB. CiekTp ypoBHEHN 3HEPTUU aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHY)KJEHHOE M3lyueHue cera. Jlasep.

TexHnuyeckue ycTpoWcCTBa M TEXHOJOTMYECKHE MPOIECCHI: CIEKTPAIbHBIA aHAINU3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopaa.

Habntoienue nuHelyaThIX CIIEKTPOB.

YCTpoUCTBO U IEUCTBUE CYETUMKA HOHU3UPYIOIIUX YaCTHULL.

Onpenenenye JJIMHBI BOJIHBI JTA3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HalGmronenue nuHeHyaToro crekTpa.

HccnenoBanue CekTpa pa3peskeHHOr0 aTOMapHOIro BOJIOPO/Ia M U3MEPEHHE MMOCTOssHHON Pundepra.

Tema 3. Dusuka amomHo20 A0pa u 71eMEHMAPHLIX YACMUY,.

Hyknonnas mozens sinpa ['eiizen0epra—lBanenko. 3apan sapa. MaccoBoe uucino siiipa. M3oromnsl.

PagnoakTuBHOCTH. Anb(da-pacnaa. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydeHue.



3aKoH paJuOaKTUBHOrO pacmnana. PagnoakTuBHbIE U30TOMBI B Mpupoje. CBOICTBA MOHU3UPYIOIIETO
u3nydyeHus. BiusHMe paguoOaKTUBHOCTH Ha JKUBble oOpraHu3Mbl. EcrecTBeHHBIM (OH H3IydeHHUs.
Jlo3umerpusi.

DHeprus CBS3u HYKJIOHOB B sijpe. SnepHbie cuibl. [{edexT maccer sapa.

Anepubie peakuuu. [enenwe u cuHte3 snaep. Axepueie peakTopbl. IIpoGiemsbl ympasisieMoro
TEPMOSIICPHOIO CUHTE3a. DKOJOTMYECKHE ACTIEKThI Pa3BUTUS EPHOU SHEPTETUKHU.

Meroasl perucTpaly U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

@dyH/1aMeHTalIbHbIE B3auMoeicTBusA. baproHnbl, Mme30HbI U aenToHsl. [IpeacraBnenne o CtangapTHOM
Mozenn. KBapk-TiItoOHHast MOJeb aJpOHOB.

®uzuka 3a npeaenamu CtanaaptHod Moaenu. TémHas MaTepus U TEMHAs SHEPTHUs.

EnuncTBO (DM3nveckoit KapTHHBI MUpA.

TexHnueckue yCTpOHCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETp, Kamepa BuibcoHa, sIepHbIi
peaKTop, TEPMOSIZICPHBIN peakTop, aToMHasi 00M0a, MArHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKym.

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCIIOIB30BAHUEM JI03UMETPA.

W3yuenue nornomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3pen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPU3MKH.

Oranbel pa3BUTHUS acTpoHOMHUM. [IpukiagHOe W MHUPOBO33PEHYECKOE 3HAUEHUE aACTPOHOMUHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I OOBSICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

MeTo bl aCTPOHOMHYECKUX UcciieqoBaHUi. COBpEMEHHbBIE ONITUYECKUE TEIECKOIbI, PaUOTEIECKOIIBL,
BHeaTMoc(epHasi aCTPOHOMHUS.

Bun 3Bé3anoro Heba. Co3Be3aust, spkue 3BE3/1bl, INIAHETHI, UX BUJUMOE ABHKEHHUE.

Conneynas cucrema.

Comnnne. Conneunas akTUBHOCTh. McTtounuk sneprun ConHila v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(narpamMma «CHEeKTpalbHBIA KJIacC — CBETUMOCTbY. 3BE3/bl
IJIABHOM  IOCIIENOBAaTENbHOCTH. 3aBUCUMOCTh  «Macca — CBETUMOCTb» JJs  3BE3]  IJIaBHOU
MOCJIe1I0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpEMEHHbIE NPEICTABICHUS O MPOUCXOXKIACHUHU U
sBositonny CosiHIa U 3BE3/. DTallbl )KU3HU 3BE3.

Mnineunsiii [1yts — Hama [Manaktuka. [lonoxenue n nemxenue Connua B ['anaktuke. TUIBI TaakTHK.
PanuoranakTuku u kBazapel. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopust bosbrioro
B3pbIBA. PEIMKTOBOE M3iIydeHuMeE.

MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue naoniooenus.

Habmtonenuss 3BE€3aHOro HeOa HEBOOPYKEHHBIM TIJ1a30M C HCIHOJB30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUN U1 OMpeeNieHUs] TOJIOKEHUs HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moymapus U SpKue 3BE3bI.

Habmonenus B Teneckon JIyHbl, TU1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Pu3nyecKuil MPaKTHKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYUH C HCIOJIB30BAHMEM aHAJIOTOBBIX M LU(POBBIX
W3MEPUTENIbHBIX TPHOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BenuunH. OTeHKa TpaHUI] OTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEpPEHUH, HCCIeI0BaHUI 3aBUCUMOCTEN (PM3MUYECKUX BEJIMYHMH, TPOBEPKa
MPEIJIOKEHHBIX TUMOTEe3 (BBIOOp W3 padoOT, OMHMCAHHBIX B TEMAaTHYECKUX pasfenax «YdYeHUYeCKHi
AKCIIEPUMEHT, JJa0OpaTOPHBIE pabOTHI, TPAKTUKYM)).

O0o0marmnee noBTopeHue.

O060011eHre U cucTeMaTH3alus coepKaHusl pa3esioB Kypca «Mexanuka», «MonekynspHas pusuka
U TepMOJIMHAMUKa», «IiekTpoauHamukay, «Konebanus u BOJHBI»Y, «OCHOBBI CIEIUATBHOH TEOPHUH
OTHOCHUTENbHOCTHY, «KBaHTOBas (u3HKay, «IIEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponb ¢usuku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTHIECKON, COIIMALHOM M ATHUECKOH cdepax
JeSITEeIHOCTH YeNIOBEKa, POJib U MECTO (M3UKH U aCTPOHOMHUHU B COBPEMEHHOH HaydyHOW KapTHUHE MHUPAa,
3HAYEHHE OINMCATEIbHOM, CHUCTEMAaTH3UPYIOUIeH, OOBSICHUTENPHOM M NPOTHOCTUYECKOH  (QYHKIUI
¢busnueckoil Teopun, posb GpU3NUECKOr TEOpUH B (POPMHUPOBAHUH MPEACTABIECHUN O (PU3HUECKON KapTHUHE



MHUpa, MECTO (HU3UYECKON KapTHMHBI MHpa B 0OLIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O TPUPO/IE.

MexnpeamerHblie CBA3H.

N3yuenne xypca ¢usuku yrayonéHHoro ypoBHS B 11 Kkjacce oOcCymecTBIseTcss ¢ y4éTom
COZIePIKATENbHBIX MEXIPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOTMH, XMMUH, Treorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmuvle nOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4HbIil (akT, rumoresa, (¢u3MyecKas BEIMYMHA, 3aKOH, TEOpus, HaOII0JEHUE, HKCIEPUMEHT,
MOJICIIMPOBAaHUE, MOJIENIb, U3MEPEHHUE, MOTPEUIHOCTH W3MEPEHUH, M3MEPHUTEIbHbIE MPHOOPHI, IH(PpOBas
nmabopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHHH. Tpuronomerpuueckue (QyHKIHH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKAECTBO. BEKTOpPBl M HX IPOEKUUU Ha OCH
KOOpJMHAT, CJOXEeHHe BeKTOpoB. llpouwsBoguble »snemeHTapHbIX (yHKOuA. [IpusHakun mog00Hs
TPEYroJIbHUKOB, ONpEAEICHNE IUIOAAN INIOCKUX PUryp U 00bEMa Tell.

Buonozus: >nextpuyeckue sBJICHUS B )KUBOW MPHUPO/IE, KoJeOaTebHbIE ABIKEHHSI B )KUBOU MPHUPO/IE,
9KOJIOTMYECKNE PUCKH IIPU MPOU3BOACTBE DJIEKTPOIHEPIUH, FICKTPOMArHUTHOE 3arps3HEHUE OKPYXKAKOIIEH
Cpelbl, yIbTPa3ByKOBas IMarHOCTUKA B MEAUIIMHE, OITUYECKHUE SIBJICHUS B XKUBOU NPUPOAE.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX T, MEXaHHU3MBbI
00pa3oBaHMsl KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eozpaghusa: marauTHbIE 10JIF0CA 3€MIIH, 3AJI€KH MAarHUTHBIX Py, POTOCHEMKA 36MHOI MOBEPXHOCTH,
ceiicmorpad.

Texnonozua: NpUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOABHUraTens SAkoow,
reHepaTop MEPEMEHHOr0 TOKa, MHAYKLIMOHHAs Ieub, JIMHUU JIEKTpoNepeaay, 3JeKTpoABUraTelb, pajap,
panuonpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-neub, ynpTpa3ByKoBas IHAarHOCTHKAa B TEXHUKE,
IIPOEKIIMOHHBIN amnmapar, BOJOKOHHAsl ONTHKA, COJIHEYHas OaTapes, CIIyTHUKOBBIE NMPUEMHUKH, sJIEpHAs
OHEPreTHKA U DKOJIOTMYECKHUE aCIIEKThI €€ Pa3BUTHS.

[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOITPAMMLBI 110 O®U3UKE HA VYPOBHE
CPEJJHEI'O OBILIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npenmMera «Pu3uKay» JTOJKHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTh O0Yy4aroHIMXcs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH IMO3MLMEN JUYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXJIEHHH, COOTBETCTBYIOIIUX
TPAAUIUOHHBIM L CHHOCTAM pOCCI/II\/'ICKOFO O6HI€CTBa, paciiup€Hue >KXU3HCHHOI'O OIIbITa W OIbITa
JEATEIbHOCTH B IIPOLIECCE peaU3alii OCHOBHBIX HAIPABJIICHUM BOCIUTATEIBHON IEATEIBHOCTH, B TOM
YHUCJIE B YACTHU:

rPakKIaAHCKOT0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKJIAHCKON MO3MIMM OOydYarollerocs Kak aKTUBHOTO M OTBETCTBEHHOIO 4YJIEHA
poccHiickoro o01ecTBa;

MPUHATHE TPAIUIMOHHBIX 00IEYETIOBEUECKUX TYMaHUCTUUECKUX U IEMOKPAaTHYECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax TIpa)KAaHCKOTro oOIIecTBa, y4yacTBOBAaTh B
CaMOYIIPaBJICHUH B 00pa30BaTEIbHOW OpraHU3aINHY;

YMEHHUE B3aWMOJICHICTBOBATh C COLMAJIbHBIMM HHCTUTYTAMH B COOTBETCTBUM C MX (YHKIUAMH H
Ha3HaYCHHEM;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOU JEATENBHOCTH.

NATPHMOTHYECKOT0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTH POCCUNCKOM Ipax1aHCKONW UAEHTHYHOCTH, MATPUOTHU3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTHKEHHMSIM POCCHMCKHMX YYEHBIX B OOJIACTH
(GU3HUKHN U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:



c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATENBHOCTH YUEHOIO;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OyayIIEro.

3CTETHYEeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKIIOYash 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (PU3UYECKOM
HaykKe.

TPYAOBOI0 BOCIIMTAHHUS:

MHTEpEC K pa3anyHbIM cdepaM MpodecCHOHANBHON eSTeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C (DU3UKOH H
TEXHHUKOM, YMEHHUE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiei mpodeccuu U peaan3oBbIBATb COOCTBEHHbBIE
KU3HEHHBIE IUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00OPa30BaHUIO U caMO00pa30BaHUIO B 00JIaCTH (PU3UKU Ha MPOTSHKEHUH BCel
KU3HU.

IKOJIOTNYECKOr0 BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh HKOJOTHUECKOW KYJIBTYphl, OCO3HaHHE TJIOOAIBHOTO XapakTepa HKOJOTHYECKUX
po0iem;

IJIAHUPOBAHUE U OCYILECTBICHUE JICVCTBUIM B OKPYKAIOLIEH Cpelle HA OCHOBE 3HAHUS LIEJIEW YCTOMYMBOIO
pa3BUTHUSA YEIIOBEUECTBA;

paciiipeHHe OIbITa IESTEIbHOCTH 3KOJOTMYECKOW HAIPaBIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUU 110
buzuke.

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DU3HUECKON
HayKH;

OCO3HaHUE IICHHOCTH HAy4YHOH NeATeIbHOCTH, TOTOBHOCTH B IMpoIlecce M3Y4eHUsS (DU3MKU OCYILECTBISATh
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENbHOCTh UHANBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble JJornyeckne a1eMCTBUSA:

CaMOCTOATENBHO (hOPMYITUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPpUBaTh €€ BCECTOPOHHE;
ONPEACIISATE e AEATEIIbHOCTH, 3a1aBaTh ITapaMETPbl U KPUTEPUHU UX JOCTUKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3UUECKHX SBJIICHUSIX;

pa3zpabaThiBaTh TUJIaH peIIeHUs MpoOJeMbl ¢ y4€TOM aHalu3a HMEIOIIUXCS MaTepUANbHBIX |
HEMaTEepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIESITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEJSM, OLCHUBATh PUCKHU
IMOCJIC/ICTBUH NCATCIBHOCTH;

KOOPJIUHHUPOBATh M BBHIMOJHATH pPaboTy B YCJIOBHSIX pealbHOr0, BUPTYaIbHOTO M KOMOHHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PEUICHUH KU3HEHHBIX TPOOIeM.

Bba3oBble uccienoBareabckue AeiicTBHS.

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHU M METOIaMU (PU3MUECKON HAYKU;

BIIQJIETh HAaBBIKAMU y4e€OHO-HCCIICIOBATEIHLCKOW UM TPOEKTHOW JEATEIbHOCTH B 00JacTH (pU3uKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHCKY METOJIOB peIleHHs 3anad (pu3ndeckoro
COZIEpKaHUS, TPUMEHEHUIO PA3JIMYHBIX METOI0B MO3HAHMUS;

BIIQJIETh BUAAMH ACSITEILHOCTU TO TOJYYSHHIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAlNU, MPEeoOpa30BaHUIO U
MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CHUTYAIHUAX, B TOM YUCJIE TIPU CO3IaHUH YIECOHBIX MTPOCKTOB B 00JIaCTH
bu3uku;

BBISIBJISITh TPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJIM3UPOBATH 3a/1ady, BBIIBUTATh TUIOTE3Y €€ PEIICHHS,
HAaXOIUTh ApPTryMEHTHI JUIS JOKAa3aTeabCTBAa CBOUMX YTBEPXKIECHU, 3a4aBaThb IapaMeTpbl U KPUTEPUU
peLIeHus;

AHaJIM3UPOBATh TOJIYYEHHBIE B XOJI€ PEIICHUS 3aJayd pe3yJbTaThl, KPUTUYECKHU OLEHHMBATH HUX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;



CTaBUTh U (POpMYIHpPOBATH COOCTBEHHBIE 3a7auyd B OOpa30BaTENbHON NEATEIHHOCTH, B TOM YHCIE MPHU
W3y4eHun (HU3UKH,

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBAThH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS M0 (PU3UKE B MPAKTHUUECKYIO 001aCTh KUZHEACATENbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC UJI€U, IIPe/yIaraTh OPUTHHAIbHbBIE MOJXObl U PELICHHUS,;

CTaBUTH MPOOIEMBI U 337a4H, TONMYCKAOIINE ATbTCPHATUBHBIC PEIICHUSI.

Pa6ora ¢ nndopmanmeii:

BIIQJICTh HABBIKAMU MOJy4eHUs WHPOpMauu (PU3NIECKOTO COICpPXKAHUS U3 MCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBJIATh IOUCK, AaHAJIW3, CHUCTEMATH3al[MI0 U HMHTEepHpeTanuio HHGOpMaluu
Pa3IMYHBIX BUJOB U (POPM MpEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CPeACTBA MH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX M OPTaHU3AllMOHHBIX 3a/ad C COOJtoJIeHueM TpeOOBaHUN 3PrOHOMUKH, TEXHUKU
0€30MMacCHOCTH, THTHUEHBI, PECYpPCOCOCPEKECHHMsSI, MPABOBBIX M 3TUYECKUX HOPM, HOPM WH(OPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJCPXKAHUS B Pa3IUYHBIX (hopMarax ¢ y4€ToM HazHAYCHHS WHGOpMAIUN
U 1IEJIEBOM ayJUTOPHH, BEIOMpAsi ONTUMAIBHYIO (DOpPMY MPECTABICHUS U BU3YAIU3AIHH.
KoMMyHUKaTHBHBIE YHHBeEPCcATbHbIE YUeOHbIE elCTBHUS:

OCYILIECTBISATH OOIICHHE HA YpoKaX (DU3UKU M BO BHEYPOUHOH €ATEIbHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIMH U CMATYATh KOH(QIHKTHL;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIMBHyaTbHOU PabOTHI;

BBIOMpATh TEMAaTHUKY M METOAbl COBMECTHBIX ICHCTBHI ¢ yuy€TOM OOIIMX HMHTEPECOB U BO3MOXKHOCTEMH
KQKJIOT0 WICHA KOJIJICKTUBA;

MPUHUMATh €M COBMECTHOM JEeSTeNbHOCTH, OPTaHMW30BBIBATh M KOOPAMHUPOBATH JCHCTBUS MO €&
JOCTHKCHHIO: COCTABIISITh TUTAH JACHCTBUM, PACIIPEACIATh POJIM C YIETOM MHEHUH YYaCTHUKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa W KAXKJIOTO YYAaCTHUKA KOMAHIbI B OOIIMNA pE3ylbTarT 110
pa3paboTaHHBIM KPUTEPUSIM;

mpeyiaraTh HOBBIC TMPOEKTHI, OIICHWBATH WJICH C TO3UIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYCCKOM
3HAYUMOCTH;

OCYIIECTBIISTh MO3UTUBHOE CTPATETHUECKOE MTOBEJICHNUE B PA3IMUHBIX CUTYAIIUSX, IPOSBIISATH TBOPUECTBO U
BoOOpaskeHue, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIe YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS

Camoopranmusanmus:

CaMOCTOSITEITbHO OCYIIECTBIISITh IMO3HABATEIBHYIO JEATCIIBHOCTh B 00JIACTH (U3UKH W aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEITbHO COCTaBIIATh IUIAH PEIICHUS pPAcu€THBIX W KAYeCTBEHHBIX 3a/1ay, IUTAH BBITOJHEHUS
MPAKTUIECKON PabOTHI C YUETOM UMEIOIIHUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHHUIA;
JaBaTh OIEHKY HOBBIM CHTYAIIHIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIA BEIOODP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHUE;
OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTH (HOPMHUPOBAHHIO M TIPOSBIICHHUIO PYIUIIAN B 00JIACTH (PU3HUKH, IIOCTOSTHHO TIOBBIIIATH CBOH
00pa30BaTEeNbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, BHOCHTH KOPPEKTHBBI B JESTENLHOCTb, OIIEHUBATH COOTBETCTBHE
PE3YIIbTATOB IEIISAM;

BIIa/IETh HaBBIKAMU MMO3HABATEIHHON PEIIEKCHH KaK OCO3HAHHS COBEPIIIAEMbIX TEHCTBUN U MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA,

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHHUS;

yYMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATHh MOTHBBI U @pTYMEHTBI IPYTHX TIPH aHAIHU3E PE3YJIbTaTOB JCITCILHOCTH;

MPUHUMATD Ce0sl, MOHMMasi CBOM HEJOCTATKU M IOCTOMHCTBA;



MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIU3E PE3YNIbTATOB IEATEILHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mpomecce mOCTHKEHUS ITUYHOCTHBIX PE3yAbTATOB OCBOEHHUS MPOrpaMMbl 1O (U3MKE I YPOBHSA
cpemHero ooOmiero o0pa3oBaHHS Yy OOYYArOIIMXCS COBEPUICHCTBYETCS AMOIMOHANBHBIA HMHTEIUICKT,
MIPEIOJIararoii ¢hOPMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHMMATh CBOE 3MOIMOHAILHOE COCTOSIHUE, BHIIETh
HaIpaBIICHUS Pa3BUTHS COOCTBEHHON AMOIMOHAIBHOM chephl, OBITH yBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CITIOCOOHOCTh aJlalTUPOBATHCS K AMOIMOHAIBHBIM M3MEHEHUSM M MPOSBISATH THOKOCTbH, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBALlUM, BKIIOYAIONICH CTpEeMIICHHE K JOCTHXKCHHIO IIeIM W YCIeXy, OINTHMHU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONMICH CIIOCOOHOCTh MOHMUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHX, YUUTHIBATH €0 MPHU
OCYIIECTBICHHH OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JPYTMMH JIIOJIbMU,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemarbh KOHPIUKTHI.

[NPEAMETHBIE PE3VIJIBTATHI

K xonmy oOyuenus B 10 knacce npenMeTHble pe3yiabTaThl Ha YIIIyOJNEHHOM YpPOBHE AOJKHBI OTpPa)karhb
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

MOHUMATh POJIb (PU3MKU B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, IKOIOTUUECKOU, COIMABHON M 3TUYECKOU
cdepax IeATEIFHOCTH YEJIOBEKA, POJIb U MECTO (PM3UKH B COBPEMEHHOW HAyYHOH KapTHHE MHpPa, 3HAUCHHE
OIHCaTeNbHON, CUCTEMATU3UPYIOIIEH, O0BICHUTEIIBLHON U MPOrHOCTHYECKON (DyHKIMN (usnueckoit Teopuu
— MEXaHHMKH, MOJEKYISIpHOW (U3WKA U TEPMOAMHAMHUKH, POJb (PU3MUECKOW Teopud B (HOPMHPOBAHUHU
MpeJICTaBICHU 0 PU3NYECKON KapTUHE MUPA;

pa3nuyaTh YCIOBUS NMPUMEHUMOCTH MoOJeNell (pU3MUecKuX Tedn W IMPOIECcCOB (SBICHUIN): WHEpIUaTbHAs
cucrtema oOTcuéra, abCONIOTHO TBEPAOE TeElo, MarTepHalbHas TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
cBOOOHOE MajJieHue, a0CONMIOTHO yrpyras aedopmarmms, aOCOMIOTHO YyIpyroe U abCONIOTHO HEYIpPyroe
CTOJIKHOBEHHSI, MOJIEJIN Ta3a, KUAKOCTH U TBEPAOro (KPUCTAUIMYECKOT0) Tela, UieaabHbIN ra3, TOUeUHbIH
3apsij], OAHOPOJHOE ANEKTPUUECKOE IT0JIE;

pasnuyath yciaoBUs (TpaHUIBl, O0JACTH) NMPUMEHHMOCTH (PHU3MUECKUX 3aKOHOB, MOHUMATh BCEOOIIUIt
xapakTep pyHIaMEHTAIFHBIX 3aKOHOB H OTPAaHUYEHHOCTH MCIIOJIb30BAaHMSI YACTHBIX 3aKOHOB;
aHAJM3UPOBaTh U OOBACHATH MEXaHMUYECKHE MPOLIECCHl U SIBJIEHUSA, UCIOJIb3ys OCHOBHBIEC MOJOXKEHHUS U
3aKOHBI ~ MEXaHWKH  (OTHOCHUTEIFHOCTh  MEXaHWYECKOTO  JBWKECHHS,  (QOPMYNIBI  KHHEMATHKH
PaBHOYCKOPEHHOT'O JBIJKEHHs, mpeoOpa3oBaHus [amunes [uiss CKOpPOCTH M TEpEMELICHMs], 3aKOHbI
HpioTOHA, TPUHIMIT OTHOCHTENBHOCTH ['anmiesi, 3aKOH BCEMHPHOTO TATOTEHHS, 3aKOHBI COXPaHEHHS
UMIIYJIbCa U MEXaHUYECKOW SHEPTHH, CBS3b PAOOTHI CUJIbI C U3MEHEHHEM MEXaHUUYECKOW SHEPTHH, YCIOBHS
paBHOBECHs TBEPIOTO TeNa), MPH STOM HCIIOJIB30BaTh MAaTEMAaTHYECKOE BBIPAKCHHE 3aKOHOB, YKa3bIBATh
yCJIOBHS NPUMEHHMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3zoBaHMii ['anuies, BTOpOro M TPEThEro 3aKOHOB
HproTOHA, 3aKOHOB COXpaHEHUS UMITYJIbCa U MEXaHUYECKOW YHEPTHH, 3aKOHA BCEMUPHOTO TATOTCHUS;
aHAJIM3UPOBaTh U OOBSCHATH TEIUIOBBIE MPOLIECCHl U SBJIECHUS, UCMONb3Yysl OCHOBHbIE mosioxeHuss MKT u
3aKOHBl MOJIEKYJISIpHOM (U3UMKH M TEePMOAMHAMUKHU (CBS3b JaBJICHHUS HUACAIBHOTO Tra3za CcO CpefaHei
KUHETHYECKOW HHEprueil TEeIuioBOro MABIKEHHMS M KOHIEHTpalMeld ero MOJEKyJ, CBSA3b TeMIlepaTyphl
BEIIECTBA CO CpETHEH KWHETHYECKOH DHEPrueil TeIIOBOTO JBWIKCHHS €r0 YacTHIl, CBSI3b JaBICHHS
U7eaIbHOIO ra3a ¢ KOHLEHTpAIMed MOJIEKYJ U ero TeMIeparypoi, ypaBHeHue MenneneeBa—Kianeiipona,
MEPBBI 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHUS DHEPTUM B TEIUIOBBIX IPOIECCax), IMPH 3TOM
HCIOJb30BAaTh MaTeMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS HMPUMEHHUMOCTH YpaBHEHMS
MenneneeBa—Kianepona;

aHAJM3UPOBaTh M OOBSCHATH JJIEKTPHUYECKUE SIBJICHUSA, WCIOJb3ysd OCHOBHBIE IOJOXKEHUS U 3aKOHBI
AJIEKTPOJAMHAMHUKU (3aKOH COXPaHEHUs »HIIEKTPUYECKOro 3apsaa, 3akoH KynoHa, NOTEHIMAIbHOCTb
AIIEKTPOCTATUYECKOTO TOJISI, IPUHIIUTI CYTIEPIIO3UIINHU IEKTPUIECKUX TOJICH, TIPU STOM YKa3bIBasi YCIIOBHSI
IpUMEHUMOCTH 3akoHa KynoHa, a Takke NMpakTHYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOoHbI OMa A yyacTka



LENH U JUIs 3aMKHYTOH 3JIeKTprudecKoi 1enu, 3akoH /[xoymns—Jlenna, npasuna Kupxroda, 3akons dapanes
JUTSI DJIEKTPOJIH3a);

OIUCHIBATh (PU3NYECKUE MPOIIECCHI U SBJICHUS, UCTIONb3Ysl BEIUYMHBI: TIEpEMELICHHE, CKOPOCTh, YCKOPEHHUE,
HMMITYJIbC T€JIa U CUCTEMBI TE€J, CHJIAa, MOMEHT CHUJIbl, JABJIECHUE, NOTCHIMAIbHAS JYHEPIUsl, KUHETUYECKas
SHEpPrusi, MEXaHU4ecKas 3Heprus, padoTa CUiIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIAa TSDKECTH, CHIIa
YIOPYTOCTH, CHJIa TPEHUs, MOIIHOCTh, SHEPrUsl B3aUMOJEUCTBUA Tena ¢ 3eMiEil BONIM3U €€ MOBEPXHOCTH,
SHEPrus ynpyroiu nedopMaiiy NpyKHHbI, KOJIXYECTBO TEIUIOTHI, aOCONIIOTHAS TEMIIeparypa Tena, padbora B
TEPMOJUHAMUKE, BHYTPEHHSSI HSHEPrUsi MJICANbHOIO OJHOATOMHOIO Ta3a, padoTa UAEaJbHOro rasa,
OTHOCHTEJIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wacasbHOro TEIIOBOrO IBUTATENS; JJIEKTPUYECKOE IIOJIE,
HaIpPsKEHHOCTh JIEKTPUUECKOTO I0JIs1, HANPSYKEHHOCTD MOJIS TOYEHHOIO 3apsija WiM 3apsHKEHHOro 1iapa B
BAKyyME€ M B JUIICKTPUKE, [OTEHLMANT 3JIEKTPOCTaTUYECKOrO II0JS, PA3HOCTh ITOTEHIUAJIOB,
3NEKTPOJBIIKYIIAsl CHJIA, CUJIAa TOKA, HANPSIKEHHWE, MOIIHOCTh TOKA, JIEKTPUYECKAsT €MKOCTh IUIOCKOIO
KOHJIEHCAaTOPa, COINPOTUBJICHUE Y4YacTKa LENHM C IIOCJIEN0BATEIbHBIM U IMapaJUICIIbHBIM COCIUHEHHUEM
PE3UCTOPOB, SHEPIHUS IEKTPUUECKOTO MOJIs KOHAEHCATOpa;

OOBSICHATh OCOOCHHOCTH TPOTEKaHUS (PU3MUYECKHX SBJICHUH: MEXaHHYeCKOe JBIKEHHE, TEeIJI0BOEe
JBUKEHHE YaCTHUI] BEIIECTBa, TEIUIOBOE pPaBHOBECHE, OpOYHOBCKOE IBMkKeHHE, nuddysus, ucrnapeHue,
KUIICHUE W KOHJICHCALWs, IUIABJICHUE U KPUCTAJLIN3ALM, HAIIPABICHHOCTh TEILIONEPENayu, MICKTPU3aLus
T€J1, 3KBUIMOTEHUAJIBbHOCTh TOBEPXHOCTH 3aPSKEHHOTO IPOBOIHUKA,

MPOBOJIUTH HCCIIEOBAHNE 3aBUCHMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT APYrOoW C HCIIOIb30BaHUEM
NPSMBIX W3MEpPEHUIl, MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATH pPe3yJIbTaThl MOIYYCHHON
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE I'paUKOB C y4ETOM aOCOTIOTHBIX MOTPEIIHOCTEH M3MEPEHUH,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3NUECKUX BEIWYHMH, TPU STOM BBIOMPATh ONTHUMAIBHBIA METOX
M3MEpEHUs, OLIEHUBATh a0CONIIOTHBIE U OTHOCUTENIBHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHIA;
IIPOBOAUTH OMNBITBl IO IPOBEPKE MPEAJIOKEHHON TIMIIOTE3bl: IJIAHUPOBATh SKCIIEPUMEHT, COOUpPATH
SKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY, aHAJIM3UPOBATh IOJIyYCHHBIE PE3YNIbTaThl U JENaTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTES3bI;

coOmofaTh mpaBuia Oe30MacHOro Tpyda MpH NPOBEICHHHM UCCIEJOBAaHMM B paMKax y4eOHOro
SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON JIEATEIbHOCTH C UCIOIb30BAaHUEM
WU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemats pacy€THBIC 3a7aYd C SBHO 33JaHHOW W HESIBHO 33aJaHHOW (M3MYECKOW MOJENBIO: Ha OCHOBAHUU
aHajaM3a ycJIoBHUS OOOCHOBBIBaThH BBIOOp (U3MUECKON Mojenu, oTBevarouell TpeOOBaHUAM 3adaud,
MPUMEHSTh (HOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTU M IMOCTYNAThl (PU3UUYECKUX TEOPHIl MPH HCIIOJIb30BAHUN
MaTeMaTUYeCKUX METONOB pELIECHUs 3aJ1ay, IPOBOAUTH PACUEThl HA OCHOBAHUM HMEIOLIUXCS JaHHBIX,
AHAJIM3UPOBATh PE3YJIBTATH U KOPPEKTUPOBATH METO/BI PELICHUS C YYETOM IOJYYEHHBIX PE3yJIbTaTOB;
pemaTh KayecTBEHHbIE 3a/1auM, TpeOyrolye NMPUMEHEHUs 3HaHUN M3 pasHbIX pa3/eloB Kypca (U3MKH, a
TaKKe MHTETpaly 3HAHUM U3 JPYTUX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PacCyX/I€HUH C OOPOil Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SBICHHUS;
HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSACHEHUS OCHOBHBIX MPHUHIMIIOB PabOThl M3MEPUTENIbHBIX
npuOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOIMUYECKUX MPOLIECCOB;

MPUBOJUTL TPHUMEPHl BKJIala POCCUNUCKUX U 3apyOekHBIX Y4YEHBIX-(OU3UKOB B pPAa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIGHWBATH MOCIEACTBHSI OBITOBOM M MPOM3BOACTBEHHOM JEATEIbHOCTH YEJOBEKa,
CBSI3aHHON C (PU3MUECKUMH IPOLECCaMH, ¢ MO3MIMHA HKOJOTHMUECKOW O€30MacHOCTH, NpPEACTaBICHUN O
palMOHAIBHOM HPUPOAOIOIB30BAHUM, a TaKK€ pa3yMHOM MCHOJb30BaHUM JOCTH)KEHHM HAyKu H
TEXHOJIOTUH JUIsl JATbHEHIIIEro pa3BUTHS YEJIOBEUECKOro 00IIeCTBa;

MPUMEHSTh pa3iNyuHble CrOocoObl paboThl ¢ MH(poOpMaluel PU3NYECKOro COJEepP)KaHUs C HCIOIb30BAaHUEM
COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTUH, MPU 3TOM HCHOJIB30BATh COBPEMEHHbIE MH(POPMALMOHHbIE
TEXHOJIOTUU JJIsi MOMCKa, MepepabOoTKU U NPEabsIBICHUS Y4eOHOM M Hay4HO-MOMYJISpHOM HH(pOpMaluu,
CTPYKTYPUPOBAHUS U MHTEPIPETALY UHPOPMALIUH, TIOTYYEHHOW U3 Pa3IMYHbIX HCTOUHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIy4aeMyl0 MH(POPMAIUIO M OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HaHWi, TaKk ¥ Ha OCHOBE aHaJIN3a HCTOUYHUKA HH(OopMaIH;

NPOSIBJISITh OPraHU3alMOHHBIE U TI03HABATEIbHBIE YMEHHS CAMOCTOSATEILHOTO MIPHOOPETEHNsI HOBBIX 3HAHHM
B [IPOLIECCE BBIMOJIHEHUS TPOEKTHBIX U y4eOHO-UCCIIE]0BATEIbCKUX padoT;



paboTaTh B TpYIIE C HCIOJIHEHHWEM pA3JIMYHBIX COLMATIBHBIX POJICH, TIAHHPOBATh Pa0bOTy TPYIIIHI,
palMoOHAIFHO PACHPEICIATh NEATEIFHOCTh B HECTAHIIAPTHBIX CHTYalUsX, aJICKBATHO OIICHWBATh BKIIA[
KQKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE pacCCMAaTPUBAEMON MPOOIEMBI;

NPOSIBJISITE MOTHBAIUIO K Oyaylied NpoecCHOHATBHON AEATENIFHOCTH TI0 CICHUATBHOCTSAM (U3HUKO-
TEXHUYECKOTO POoduIIs.

K xoHny oOydenus B I1 knacce npeIMETHbIE Pe3ysbTaTbl Ha YIIIYOJEHHOM YpPOBHE JIOJDKHBI OTpaXkaTb
c(OPMHPOBAHHOCTH y OOYHAIOIIUXCS YMEHUH:

IIOHUMaTh pPOJIb (PU3MKKM B SKOHOMHYECKOH, TEXHOJIOIMYECKOM, COLMAJIbHOW M 3THYECKOH cdepax
JESTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHON HAyYHON KapTHHE MUPA, POJb aCTPOHOMUU
B IPaKTMYECKOW [JESATEIbHOCTH YEIOBEKAa W JalbHEHIIEM HAay4YHO-TEXHMUYECKOM pa3BUTHM, 3HA4YECHUE
OIMCaTEIbHON, CHCTEMATU3UPYIOIEH, OOBSICHUTEIILHOW U MMPOrHOCTUYECKON (QYyHKIMN (PU3NYIECKON Teopun
— 9JIEKTPOJMHAMUKHU, CHELHMAIbHONH TEOPUHM OTHOCUTEIbHOCTH, KBAHTOBOH ()M3UKH, poib (PU3NYECKOH
TeopuH B (POPMHUPOBAHUH TPEACTABICHUH O (pr3nyecKoi KapTUHE MUPA, MECTO (PU3MUECKON KApTHHBI MHUpa
B 00I1I€M psAZly COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MIPEJICTABICHUH O IPUPO/IE;

pa3nuyath YCJIOBUS NPUMEHUMOCTH MOJENeld (PU3MUECKUX Tel M MPOIEecCOB (SBICHUH): OIHOPOJHOE
JIEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IOJIsl, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUUYECKUN MasTHHUK,
UCATbHBIN MPYXUHHBIA MasTHUK, TAPMOHHYECKUE BOJHBI, MJCATBHBIA KOJICOATENbHBIH KOHTYpP, TOHKAs
JIMH3a, MOJIeJIel aTOMa, aTOMHOT'O si/ipa U KBaHTOBOM MOJIEIH CBETa,

pa3nuyath ycioBusl (TpaHUIBI, OOJACTH) NMPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, IMOHHUMATh BCEOOIIHIA
XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCII0JIb30BAaHMSI YACTHBIX 3aKOHOB;
aHATM3UPOBATH U OOBSICHATD HIEKTPOMArHUTHBIE TIPOLIECCH U SIBICHUS, UCIIONIb3YSl OCHOBHBIE TTOJIOKEHUS U
3aKOHBI 3JICKTPOJAMHAMUKH U CIIELUAIBHON TEOPUN OTHOCUTEIBLHOCTH (3aKOH COXPAHEHUS JIEKTPHUECKOrO
3apsana, cuna Amrepa, cuiia JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKLIMH, TpaBmwio Jlenna, cesa3zp DC
CAMOMHIYKIIMM B 3JIEMEHTE 3JIEKTPUYECKOH LENU CO CKOPOCTbIO HM3MEHEHMsI CHJIbI TOKa, IOCTYJAThI
CIEIMAJIbHON TEOPUU OTHOCUTEILHOCTH DUHIITEIHA);

aHAJM3UPOBATh U OOBACHATH KBAHTOBBIE ITPOLIECCHI U SIBICHUS, UCIOJb3Ys MOJO0XKEHNUs KBAHTOBOM (hU3HMKU
(ypaBHeHue DiHIITeiHA s PoTodddekTa, mepBrlii U BTOPOH MOCTynaThl bopa, MPUHIUI COOTHOIICHHS
HeomnpenenéHHocTe ['eii3enOepra, 3aKOHBI COXpPAaHEHUS 3apsIOBOIO M MAacCOBOIO YMCEN M SHEPrHMM B
SJIEPHBIX PEaKLUAX, 3aKOH PaJIMOaKTUBHOIO pacnaia);

OIUCHIBAaTh (hU3MUYECKHE MPOLECCHl U SIBICHUS, UCMOJIb3Yys BEIUYMHBL: HANpPsHKEHHOCTH AJIEKTPHUECKOTO
0JIs1, TOTEHIMAJ 3JIEKTPOCTATUUECKOTO IMOJIs, PAa3HOCTh MMOTEHIINAJIOB, JIEKTPOABIKYIIAs CUila, MHAYKIUS
MarHuTHOTO TIOJIsl, MAarHUTHBIA TOTOK, cuiaa AMIepa, HHIYKTUBHOCTb, OJIIEKTPOABIDKYILIAs CHJIa
CAMOMH/IYKIMH, SHEPTHs MAarHUTHOTO TIOJIS TMPOBOJHWUKA C TOKOM, DPESITHBHCTCKHI HMMITYIIBC, TOJIHAS
SHEpIus, YHEPIrus MOKOsI CBOOOAHON YaCTHIIbI, SHEPTUS U UMIYNbC (POTOHA, MACCOBOE YHMCIIO U 3aps sjapa,
SHEPTHUs CBS3U S/Pa;

OOBSICHATH 0COOEHHOCTH MPOTEKaHMsI (PU3NUECKHUX SBICHUIN: 3JIEKTPOMAarHUTHAS MHIYKIINS, CAMOMHTYKIIHS,
pe3oHaHc, uHTepdepeHIuss BOJH, JAUQpaKuus, JUCHEpPCUsi, IOJHOE BHYTPEHHEE OTpaKeHUE,
dorosnextpuueckuit ekt (dporordpdext), anbda- u Oera-pacmanbl gaep, raMMma-u3iIydeHue suep,
(bu3nyecKre NPUHLHUIIBI CIEKTPAIbHOTO aHalln3a U paboThI Jlazepa;

OIIpeJIeNIATh HalpaBlIeHUE WHIYKIMUW MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHJIBI AMIlepa U CHIIBI
Jlopenua;

CTPOUTh H300pakeHHe, CO3/1aBaeMO€ IIJIOCKUM 3€pKaloM, TOHKOW JIMH30M, M PACCUUTHIBATH €ro
XapaKTePUCTHKH;

IMPUMEHSATh OCHOBOIOJIAraloIiue aCTPOHOMHUECKUE TIOHATHS, TEOPUHU U 3aKOHBI JUIs aHAIN3a U OObSICHEHHS
(bu3NYECKUX TMPOIIECCOB, MPOUCXOAAIINX B 3BE37aX, B 3BE3IHBIX CHUCTEMax, B MEXTaJaKTUYECKOW Cpele;
JBMKEHUS] HEOECHBIX TeJ, HBOJIIOIUH 3BE31 U BeeneHHoi;

MIPOBOJIUTH MCCIIEOBAaHUE 3aBHUCHUMOCTEH (PM3UUECKUX BEIMYUH C WCIOIB30BAHUEM IPSIMBIX H3MEPEHUH,
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEIMYMH B BHJE TpapuKOB ¢ Y4ETOM aOCONIOTHBIX MOTPENIHOCTEH HW3MEPEHHi, JeNaTh BBIBOIBI IO
pe3yJbTaTaM MCCIIEJOBAHNUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3UUECKUX BEIWYHMH, TPU STOM BBIOMpPATh ONTUMAIBHBIA METOA
W3MEPEHUsl, OIICHUBATH a0COIOTHBIE M OTHOCHUTENIbHBIC TIOTPEITHOCTH MPSMBIX H KOCBEHHBIX N3MEPEHUIA;



IPOBOJUTH OMBITHl IO TPOBEPKE MPEUIOKEHHOW TUIOTE3bl: IUIAHUPOBATh H3KCIIEPHUMEHT, COOHpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJU3UPOBATh IOJIyYEHHbIE PE3yJbTaThl U J€1aTh BBIBOJA O CTaTyce
MPEJI0KEHHON TUIIOTESBI;

OIUCBIBATh METO/Ibl OJYYEHHS] HAYYHbIX aCTPOHOMUYECKHUX 3HAHUM;

cobmonare mnpaBwia O€30MacHOr0 TpyAa MpPH TPOBEJACHUM HCCIENOBAaHMA B paMKax y4eOHOro
HKCIEPUMEHTA, IPAKTUKYMA M y4eOHO-MCCIIEJ0BATENbCKON U IPOEKTHON JIEATEIbHOCTH C UCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pewmaTh pacy€THbIe 3a7aud C SIBHO 33JaHHOM M HESABHO 33aJaHHOM (hPU3MYECKOM MOJEJbIO: Ha OCHOBAHUU
aHallM3a yCIOBHS BBIOMpATh (U3NYECKUE MOJCIH, OTBEYANINWE TPEOOBAHUAM 3aqadd, TPUMEHSTH
GopMynbl, 3aKOHBI, 3aKOHOMEPHOCTM M IIOCTYJaThl (U3MYECKUX TEOPUH MpPH HUCIOIb30BAHUU
MaTEMaTHYECKUX METOJIOB PEIIEHUs 3aJay, IPOBOAMTH pPacdE€Tbl HA OCHOBAHMM HMMEIOIIMXCS JaHHbIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PELICHUS C YUETOM IIOJYyYEHHBIX PE3YJIbTaTOB;
pemaTh KayecTBEHHbIE 3a/1a4yM, TpeOYIOIIMe MPUMEHEHUs] 3HAHWW M3 pa3HbIX pa3iesioB Kypca (pusmku, a
TaKXKe MHTErpaluy 3HaHUH U3 APYrUX IPEeAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA: BEICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCYXICHUH C OTIOPOil Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;
UCIOJIb30BaTh TEOPETHUYECKHE 3HAHUS AJIl OOBACHEHHS OCHOBHBIX NPHHLUIOB PAabOThl M3MEPUTEIbHBIX
npuOOPOB, TEXHUUECKUX YCTPOICTB U TEXHOJIOTHUECKUX MPOIIECCOB;

IPUBOANUTh NPUMEPHI BKJIaJa POCCUHCKUX U 3apyOexHbIX YUEHBIX-(QU3UKOB B Ppa3BUTHUE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

aHAJIM3UpPOBaTh U OLICHWBATh IIOCIEACTBUS OBITOBOM M NPOU3BOJCTBEHHOW JEATENILHOCTH YeJIOBEKa,
CBSI3aHHOW C (PU3MUECKUMH IPOLECCaMH, ¢ MO3UIMKA IKOJOTHYECKOW OE30MacHOCTH, NMPEACTaBICHUN O
palMoOHAIBbHOM HIPUPOAONOIb30BAHUU, a TAaKKE Pa3yMHOM HCIIOJIb30BAaHUM JIOCTHKEHUNH HayKu U
TEXHOJIOTUH JUIsl 1ajbHEUILEro pa3BUTHUS YEJI0BEYECKOT0 00IECTBA;

IPUMEHATh pa3jInyHble COCOObl paboThl ¢ MHpopManuel (U3NUECKOro COJAEpPkKAHUSA C UCIOIb30BaHUEM
COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHH, TP STOM HCHOJIB30BATh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTUH JJIsl TIOMCKA, NepepaboTKH M IMpelbsBIeHUs y4eOHOW W Hay4dHO-TIONMYJSpHOM HMHbopMaiuu,
CTPYKTYPUPOBAHUS U MHTEPIPETAIH MHPOPMAIIUH, TIOTYICHHONW U3 PA3IMYHBIX HCTOYHUKOB, KPUTHICCKU
aHAJIM3UPOBATh MOJy4aeMyl0 MH(POpPMALMIO U OLEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIHUXCS
3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA HH(OpMaLIUU;

IPOSIBJISITh OPraHU3aLMOHHBIE U I03HABATEIbHbIE YMEHHSI CAMOCTOSATEIBHOTO IPHOOPETEHNsI HOBBIX 3HAHUI
B IIPOLIECCE BBIIIOJIHEHUS IPOEKTHBIX U y4EOHO-UCCIIE0BATEIbCKUX padoT;

paboTaTe B TpyIIE C HCIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IUIaHUpOBaTh paboTy TpYIIH,
paloHaIbHO paclpeAesiTh AESITeIbHOCTh B HECTaHAAPTHBIX CHUTYalUsX, aJeKBAaTHO OLEHUBATh BKJIaj
KaX/10T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMOM MpoOIeMbl;

MPOSABIIATh MOTHBAIMIO K Oyaymied mpodeccnoHalbHOM NeATEeIbHOCTH IO CIEHUaTbHOCTAM (PU3HKO-
TEXHUYECKOIo Mpoduis.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl ‘ KonmuectBo wacos DnekTpoHHbIe (1M POBBIE) 00pa30BaTEIIbHBIE
n/m Bceero|  KonrponbHble I[IpakTHyecKue peCypeel
paboThI paboThI
[Pasnien 1. HAYUHBIN METO/I IO3HAHUSI IIPUPO/IbI |
‘1.1 HHaqubn?I METO/ ITO3HaHUS IPUPOAIBI H 6 H “ “ ‘
‘HTOFO 0 pazaemny H 6 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 HKI/IHGM&TI/IK& H 10 H 1 H H ‘
22 |Jumavica | 10 | | | |
‘2.3 HCTaTI/IKa TBEPJIOTO Tela H ) H H H ‘
‘2.4 HBaKOHH COXpaHEHHUsSI B MEXaHUKE H 10 H H H ‘
‘I/ITOFO 0 pasaeny H 35 H ‘
Pazzie 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA |
‘3.1 HOCHOBH MOJIEKYJISIPHOKUHETHYECKON TEOPUH H 15 H H H ‘
‘3.2 "TepMOL[I/IHaMI/IKa.TeHJ'IOBBIe MAaIITUHEI H 20 H H H ‘
3.3 ||ArperarHble cocTosiHHS BemecTBa. Da3oBbIe 14
nepexoabl

‘I/IToro IO pa3feiny H 49 H ‘
Pazniea 4. JJEKTPOJMHAMMKA |
‘4.1 HBneKTqueCKoe roJie H 24 H H H ‘
‘4.2 HHOCTO;{HHLIﬁ AIEKTPUYECKUI TOK H 24 H H H ‘
‘4.3 HTOKI/I B Pa3ITUYHBIX Cpe/Iax H 6 H H H ‘
‘I/IToro 10 pa3feiny H 54 H ‘
‘Pa:men 5. PUSUYECKUMN MPAKTUKYM ‘
‘5.1 qumnqecxﬂﬁ IIPAKTUKYM H 16 H H 16 H ‘
‘I/ITOFO 10 paszieny H 16 H ‘




Ne HanmenoBanue pa3neinoB 1 TeM IPOrpamMMel ‘ KonnuecTBo yacos ‘ OnexTpoHHbIe (1(poBHIE) 00pa3oBaTENbHBIC

n/m Bceero|  KonrponbHbie I[IpakTHyecKue peCypeel
paboThI paboThI

‘PesepBﬂoe BpeEMs H 10 H “ “

(OBILEE KOJIMYECTBO YACOB ITO ITIPOTPAMME | 170 || 8 | 16 |

11 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmbl ‘ KonunuecTBo yacos OnexrpoHHbie (1U(POBLIC)
n/m Bcero|| Kourponbusie || IIpaktuueckue 0bpasoBaTeNbHbIEC PECYPChl

paboThI paboThI

‘Pa3z1e.11 1. 9JIEKTPOIMHAMUKA

‘1.1 HMarHHTHoe oJIe H 14 H H H

‘1.2 H3JICKTpOMaFHI/ITHa$I WHTyKIUS H 13 H 1 H H

‘I/ITOFO 0 pasaeny H 27 H

Pazziea 2. KOJIEBAHUSI M BOJIHbI

‘2.1 HMCX&HI/I‘ICCKI/IG KoseOaHus H 10 H H H

‘2.2 HBneKTpOMarHHTHHe KojeOaHus H 15 H H H

‘2.3 HMexaHI/ItIeCKI/Ie Y 3JIEKTPOMAarHUTHbBIE BOJIHBI H 10 H 1 H H

24 |Orma s 1| H

‘I/ITOFO II0 pa3feiny H 60 H

‘Pamen 3. OCHOBbBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

‘3.1 HOCHOBBI CTO H 5 H 1 H H

‘I/ITOFO 10 pasjeny H S H

‘Pafmen 4. KBAHTOBAS ®U3UKA

‘4.1 HKopnyCKmepHo-BonHOBoﬁ Jyaau3Mm H 15 H H H

‘4.2 H(Dmmca aToma H 5 H H H

‘4.3 H(DI/ISI/IKa aTOMHOTO SIpa U AJIIEMEHTapHbBIX YaCTHUII H 5 H H H

‘I/ITOFO 0 pa3feiny H 25 H

‘Pasneﬂ 5. 9JIEMEHTBI ACTPOHOMHMHU U ACTPOPU3UKHU




Ne
n/a

HanmenoBanue pa3neinoB U TeEM IPOrpaMMBbl

KonnuecTBo yacoB

OnextpoHHbIe (LIU(POBLIE)

Beero|| Konrponsuelie || Ilpakruueckue 0bpasoBaTeNbHbIEC PECYPChl
paboThI paboThI

‘5.1 HQJIGMeHTLI ACTPOHOMHH U acTPOPUUKU H 12 H H “ ‘
‘I/ITOFO o pazjaeny H 12 H ‘
IPazzen 6. PUBUMYECKUIN IPAKTUKYM |
‘6.1 HCDI/ISI/IquKI/Iﬁ MPaKTUKYM H 16 H H 16 H ‘
‘I/ITOFO 0 pazaeny H 16 H ‘
‘Pa3)1e.11 7. OGOBINAIOIIEE TIOBTOPEHUE ‘
7.1 ||CucremaTu3anms 1 0000IIEHIE TPEIMETHOTO COJIEPIKAHMSI U OTIBITA 15

JesITeNIbHOCTH, TPUOOPETEHHOTO NP U3ydeHuH Kypca pusuku 10 — 11

KJIaCCOB
‘I/ITOFO 0 pazaeny H 15 H ‘
‘PeaepBHoe BpeMs H 10 H H H ‘
(OBLLEE KOJMYECTBO YACOB I10 [TPOTPAMME | 170 || 4 [ 16 [ |




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

®dusmka: 10 kimace, Mskummes I'.5., Byxosues b.b., Corckuii H.H. nox penakuwmeit [lapdentreBoit H.A.,
AxnmonepHoe obmectBo «M3natenbcTBo «IIpocBemieHue.

®duswmka: 11 kmace, Msakumes [.J1., byxosues b.b., Hapyrun B.M. nox penakuueii [lapdentreBoit H.A.,
AxkuuonepHoe obmiectBo «M3narensctBo «IIpocBemenue.

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

https://rosuchebnik.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru
https://educont.ru/

https://www.yaklass.ru/



