Pabouau nporpamma no yue6Homy npeaMmerty «@uzuka» (yriaydaeHHbIH yPOBEHb)
IMMOACHUTEJIBHAA 3AITNCKA

[Iporpamma mo ¢u3mKe Ha ypOBHE CpeHETo 001Iero oOpa3oBaHus pa3padoTaHa Ha OCHOBE ITOJIOKEHHH 1 TpeOOBaHMH K pe3ylibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM
nporpammel, peacrasieHHsx B PI'OC COO, a Taxoke ¢ yaéTtoM ¢enepanbHoil paboueit mporpammel Bocrutanus u KoHmernn npenonaBaus yaeOHoro nmpeamera «Ou3ukay
B 00pa3oBaTeNbHBIX OpraHu3aIisax Poccuiickoit dexepannu, pearn3yOIUX OCHOBHEIE 00pa30BaTeNbHBIC IIPOTPAMMBI.

[Tporpamma no ¢usnke onpenenseT 00s3aTeNIbHOE MTPEAMETHOE COAEPIKaHUE, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIIEA0BaTEIbHOCTD H3YYEHHS TEM M Pa3JiesioB y4eOHOro
npeaMeTa ¢ y4ETOM MEXIIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH yu4eOHOTo mporecca, BO3pacTHbIX oco0eHHOCTel oOyyatomuxcs. [Iporpamma no ¢usuke naér
NIPE/ICTaBIICHUE O LEJIsIX, COJep KaHuu, o01eit cTparernu 00y4eHus], BOCHUTaHHS M Pa3BUTHsI O0YUaIOIIUXCsI CPEACTBAMHU yueOHoro npeamera « Du3uka» Ha yriryOnéHHOM
YPOBHe.

W3zyyenue kypca GU3MKH yriryOIEHHOTO YPOBHS O3BOJISIET PealM30BaTh 33/1a4u NPpoecC HOHAILHON OPUECHTALINY, HAIIPABJICHO Ha CO3aHKe YCIOBHH JUIS POSIBICHHS CBOUX
MHTEJJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH KaXKABIM 00yJaroInMCs, KOTOpbIe HEOOXOIMUMBI ISl IPOAOIDKEHHS 00pa30BaHMs B OPTaHM3aIUAX NMPOPECCHOHATEHOTO
00pa3zoBaHus MO Pa3INYHBIM (PU3NKO-TEXHUIECKUM U MHXEHEPHBIM CIIEHHATBHOCTSIM.

B nporpamme o ¢huznke onpenensroTcs INaHNPpyeMble Pe3yIbTaThl OCBOCHHUS Kypca (PU3MKH Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus: INIHOCTHBIC, METAPEAMETHBIC,
IpeAMeTHBIE (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTo1010THYeCcKoi OCHOBOM AJ1s pa3paboTku TpeOOBaHMH K TMIHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM Pe3yabTaTaM
00yJalomuXcsl, OCBOMBIINX IIPOTpaMMy 10 (PM3HKE Ha yPOBHE CPEAHETO 00IIero 00pa3oBaHus Ha YIIyOJIEHHOM YPOBHE, SBIAETCS CHCTEMHO-IEITEIIbHOCTHBIHN MTOJX0/.
ITporpamma 1o gu3nKe BKIIIOYALT:

IUIAaHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PM3UKH Ha YriTyOIEHHOM ypOBHE, B TOM YHMCIIE MPEJAMETHBIE PE3YJIbTAaThI [0 TOJIaM 00Y4eHHS;

cojepkanue yueOHoro npeamera «Pu3rka» mo rogam o0y4eHHs..

[Mporpamma no ¢usnke UMeeT NPUMEPHBIA XapaKTep U MOXKET OBbITh UCIIOJIb30BaHA YYUTEIISIMH (DPU3UKH JUISl COCTABIICHHSI CBOMX PA00YHX MPOTPaMM.

HporpaMMa mo (bHSI/IKe HE CKOBBLIBACT TBOPYCCKYIO HHUIIUATUBY y‘II/ITCHeﬁ 1 MPCAOCTABIACT BO3MOKHOCTHU JIA pe€ain3daliu pasiIndYHbIX METOANYC CKUX MMOJAXO0J0B K
NpernojaBaHnio GU3MKK Ha YriyOJIEHHOM YPOBHE IIPH YCIOBHH COXPaHEHHs 00513aTeIbHOI YacTH CoIepKaHus Kypcea.

dusrka Kak Hayka 0 HauboJee OOIMX 3aKOHAX MIPUPOJIBI, BEICTYIIAs B KAUeCTBE Y4eOHOT0 IpeIMeTa B IIKOJIe, BHOCHT CYILIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHUU 00
okpyxatorieM mupe. LIIkombHbIH Kype GU3HKH — CHCTEMOOOpa3yIOIINii 1J1s1 €CTECTBEHHO-HAYYHBIX Y4€OHBIX IIPEAMETOB, NOCKOIbKY (U3NYECKUE 3aKOHBI JIe)KaT B OCHOBE
MIPOLIECCOB U SIBJICHNH, N3y9YaeMbIX XUMHEH, Ononorue, pusndeckoi reorpadueit n actpoHoMueil. Micronp3oBanue 1 akTHBHOE NPUMEHEHNE (PH3HUECKUX 3HAHNH
OTIPEJIETINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B chepe IHEPreTHKH, TPAaHCIIOPTa, OCBOEHHS KOCMOCA, ITOJTy4CHUSI HOBBIX MAaTEpHAJIOB C 33/laHHBIMU
cBolicTBamu. M3ydeHne pU3NKN BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHKE €CTECTBCHHO-HAYYHON KapTHHBI MUpa o0ydatomerocs, B (GOpMHUPOBaHUE YMEHHI IPUMEHSATh
HayY4YHBIH METO/I IO3HAHUS MPH BHIIOJIHEHUN UMH y4eOHBIX UCCIIEIOBaHUIH.

B ocHOBY kypca ¢pu3uKM Ha ypOBHE CpeTHET0 001Iero 00pa3oBaHMs TIOJIOKEH P UleH, KOTOPBIE MOYXKHO PACCMATPUBATh KaK MIPUHINIBI €TI0 110 CTPOSHHUS.

Wnes nienoctHOCTH. B cOOTBETCTBUY € HEW KypC SIBJISETCS JOTHUYECKH 3aBEPIIEHHBIM, OH COICPKUT MaTepHall U3 BCEX pa3zeiioB (M3UKHU, BKIIOYAET KaK BOIPOCH
KJIACCHYECKOI, TaK M COBPEMEHHOW (H3HKH.

Wnes rerepanmsanuu. B cooTBeTcTBHY ¢ Hell MaTepualn Kypca Gpu3nkn 00beTUHEH BOKPYT GU3NUECKUX Teopuil. Bemynim B Kypce siBisieTcs () OpMHEpPOBAaHUE MPEICTABICHHH O
CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIIECTBE U II0JIE.

Wnes rymanurapuzanuu. E€ peanuzanus npenoiaraeT uCIojib30BaHue TYMaHUTAPHOTO MOTEHIMANA GU3NIECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DH3UKHU C pa3BUTHEM
o01ecTBa, a TakXKe C MUPOBO33PEHUECKIMH, HPAaBCTBEHHBIMH M AKOJIOTUYECKHMH MPOOIEMaMH.

Wnes npukinagHoit HanpaBnenHocTH. Kype ¢usnkn yrimy01€HHOTO ypOBHS MpeAroaraeT 3HakoMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPHUIIOKEHUN
N3y4YEeHHBIX TEOPHH U 3aKOHOB. [Ipn 3TOM paccMaTprBaroTcsi Ha YpOBHE OOIIMX MPEACTABICHUH U COBPEMEHHBIE TEXHHYECKHE YCTPOICTBA, M TEXHOJIOTHH.

Wnes sxonorusaiuy peatnsyeTcs IoCpeICTBOM BBEICHHS 3JIEMEHTOB COJIEPIKaHMs, MOCBAIIEHHBIX SKOJIOIMYECKUM MPo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
Pa3sBUTHEM TEXHUKH U TEXHOJIOTHH, a TaKkKe 00Cy>K1eHHs IPO0IIeM panuoHaIbHOTO IPUPOIONIOIBE30BaHMUS U KOJIIOTHYECKOH 0€301acHOCTH.



OcBoeHue coJiep kaHusl IPOrpaMMBbI IO PU3MKE JIOJDKHO OBITh MOCTPOEHO HA MPHHIMIIAX CHCTEMHO-AESTEIBHOCTHOTO Moaxoaa. J{is Gu3nku peanusanus 3THX MPUHIUIIOB
0a3upyeTcst Ha UCTI0JIB30BAHIH CAMOCTOSTEIHHOTO SKCIIEPUMEHTA KaK MOCTOSHHO JEUCTBYIOIIETO (hakTopa yueOHoro nporecca. st yriry6néHHOro ypoBHSA — 3TO CHCTEMA
CaMOCTOSATEILHOTO YIEHHIECKOTO SKCIIEPUMEHTA, BKIIOYAIONIET0 (PPOHTATIBHBIE YIEHIUECKNE ONBITHI IPH H3yUEHNH HOBOTO MaTepuara, JabopaTtopHsle paboThl M pabOTHI
npakTukyma. [Ipr 3ToM BO3MOXKHEI [1Ba CII0CO0a peanm3anuy GH3NIEecKOro MpakTUKyMa. B mepBoM cirydae mpakTHKyM IpoBoautcs oo B koHme 10 u 11 xmaccos, 6o
IIOCJIE TIEPBOTO ¥ BTOPOTO MOJIYTOIUH B KayKIOM U3 3THX KilaccoB. BTopoii cmoco0 — 310 nHTETparys paboT MpakTUKyMa B CHCTEMY J1a0OpaTOpHBIX paboT, KOTOPhIE
MIPOBOAATCA B TpoIiecce n3ydeHus paszaena (temsl). [Ipu sTom moa pabotaMu MpakTHKyMa MOHAMAETCS CaMOCTOSTEIbHOE HCCIIEA0BAHUE, KOTOPOE IPOBOIUTCS T10
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH/Ia O€3 TOIIAr0BOM HHCTPYKIINH.

B nporpamme no ¢usuke cucremMa y4eHHYECKOTO SKCIIEPUMEHTA, JIAOOpaTOPHBIX paboT M MPaKTHKyMa IIpeJICTaBIeHa eANHBIM IiepeuyHeM. BbIOOp TeMaTHKu Ui 3TUX BHIOB
YYEHHUYECKHUX MPAKTUUECKUX PabOT OCYILECTBISETCS YIaCTHUKAMH 00pa3oBaTeIbHOTO Ipolecca UCXO S U3 OCOOCHHOCTEH MOYPOYHOTO TUIAHUPOBAHUS U OCHAICHHS KaOuHeTa
¢umsuku. [Ipu aToM obecriedrBaeTcst OBIaZeHUE 00YYAIOIIMMHUCS YMEHUSIMHU POBOJHUTH NPSIMbIE M KOCBEHHBIE H3MEPEHHsI, HCCIICAOBaHMUS 3aBUCUMOCTEH (PU3NYECKUX BETHIHH
U MOCTaHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bonbioe BHUMaHUE yaeNIeTCs pEIIeHHI0 PacCUETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu 3ToM A7t pacu€THBIX 3aa4 NPHOPUTETOM SIBIISIOTCS 3a/1a4H C SBHO 3alaHHOM U HESBHO
3a7aHHOH (PU3NUECKOI MOJEIBIO, TIO3BOJISIONINE IPUMEHSTh H3Y9IEHHbIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OHOTO pasJieNia Kypca, TaKk 1 HHTETpHUpPYsI IPUMEHEHNE 3HAHUH U3
Pa3HBIX pa3ziesioB. [y KauecTBEHHBIX 3a1ad IPUOPUTETOM SIBISIOTCS 33/1aHHS Ha 00BSICHEHHUE/TIPEACKA3aHIE IPOTEKAHMS (PU3MUECKUX SIBICHUH U IPOIIECCOB B OKPY KaIOMIEH
XKH3HH, TpeOyronye BpIOopa (GU3HIECKON MOJENH ISl CUTYalluH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cooterctBuu ¢ TpedosanmsiMu PI'OC COO k MaTepHaIbHO-TEXHUIECKOMY 00ECIEUeHNIO YIeOHOTO Mporiecca Kype (Gu3uKy yriryOnEHHOTO ypoBHS Ha YPOBHE CPEIHETO
o01mero 06pazoBaHus JOJDKEH H3y4aThCsl B YCIOBHUX NIPEAMETHOro kabnuHera. B kaOunere Gu3NKH OKHO OBITH HEOOX0AMMOE 1abopaTopHOE 000PYIOBAHHE IS
BBINTOJTHEHNS YKa3aHHBIX B IIPOrpaMMe 0 (pHU3HKe YUCHHIECKUX ONBITOB, Ta00PAaTOPHBIX PadOT M pabOT MPAKTUKYMa, a TAaKKe IEMOHCTPAIIHOHHOE 000pyIOBaHHE.
JleMoHCcTpanmoHHoe 00opynoBaHue (POPMHUPYETCS B COOTBETCTBHHU C MPUHIMIIOM MUHHMAJIBHON TOCTATOYHOCTH U 00ECIIEYHBAET IIOCTAHOBKY MEPEUUCICHHBIX B IPOTpaMMe
10 (pM3MKE KITIOYEBBIX JEMOHCTPAIMH JUIsl HCCIIEIOBAHUS N3yYaeMBbIX SIBJICHHI U MPOLIECCOB, IMITUPHUUECKHUX U (pyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHHUYECKUX IIPHUMEHEHUH.
JlabopaTopHoe 000pyIOBaHKE AJIsI YICHUUCCKUX MPAKTHUYCCKUX PaboT (hOPMHUPYETCs B BUIC TEMATHIECKUX KOMIUICKTOB M 00SCIICYMBAETCS B pacyéTe OTHOrO KOMIUICKTA Ha
JBYX o0ydJaromuxcs. TemMaTinyeckne KOMILIEKThI JIAO0OpaTOPHOTr0 000pYA0BaHUS JOJDKHBI OBITh TIOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHMH aHAIOT OBBIX U U(POBBIX
pudOpOB, a TaK)KE KOMITBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B BHJE HU(POBBIX Ja00paTopuii.

OCHOBHBIMH IIEJISIMH U3y4eHUS (pU3UKH B 00IIeM 00pa30BaHUH SIBISIOTCS!

(opMupoBaHue UHTEpECa M CTPEMIICHHUS 00YJaIOMNXCsl K HAYYHOMY W3yUYEHUIO IPUPO/IBI, PA3BUTHE NX UHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3BHUTHE NPEICTABICHUH 0 HAYYHOM METO/E TTO3HAHUs U (JOPMHUPOBAHHE HCCIIE0BATENHCKOTO OTHOLIEHHSI K OKPY KAIOIINM SBICHUSIM;

(hopMHpoBaHUE HAYYHOTO MUPOBO33PEHUSI KaK pe3yIbTaTa U3ydeHHUsI OCHOB CTPOCHHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(bopMupoBaHue yMEHNI OOBSICHATD SIBJICHUS C UCTIOJIB30BAHNEM (PU3NYECKUX 3HAHUH U HAy4YHBIX JJ0Ka3aTEIbCTB;

(bopMupoBaHUe IPEICTABICHUH O POJIN (PU3UKH IJIS1 Pa3BUTHS JPYTHX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHH;

pa3BHUTHE NPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccnoHaIBHOM NesTeIbHOCTH, CBI3aHHBIX ¢ (PU3UKOMH, ITOJIrOTOBKA K AalbHEHIIIEMY 00YYEHHIO B 3TOM
HaTpaBJICHUH.

JlocTmxeHue 3TuX 11ejiel odecreunBaeTcs pelieHueM ClieIyIOLIMX 3a1ad B IIpolecce U3ydeHus Kypca (PU3MKU Ha YPOBHE CpeJJHEro odIiero oopa3oBaHus:

proOpeTeHne CUCTEMBI 3HAHUH 00 00IMNX (HU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIIOYasi MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SMEKTPOJHHAMHUKY, KBAHTOBYIO
(U3UKY U IEMEHTHI aCTPO(PH3HKH;

(dbopMupOBaHUE YMEHU IPUMEHSTh TEOPETHUECKUE 3HAHUS AJIsl OOBSICHEHUS (PU3NYECKHX SIBJICHUH B TIPUPOJIE U LISl IPUHSATHS NPAKTUYECKUX PEIICHUI B OBCETHEBHON
KU3HHY;

OCBOEHHE CIIOCOO0B pelIeHNs PA3IMYHBIX 33/1a4 ¢ SIBHO 33JJaHHON (pr3ndecKol MOJeIIbIo, 3a/1a, 0APa3yMEBaIOIINX CAMOCTOSTEIbHOE Co31aHe (PU3NIECKON MOJIeIH,
aJICKBATHOM yCJIOBHSM 3aJ1au¥, B TOM YHCIIE 3a]]a4 HH)XEHEPHOT O XapaKTepa;

MOHMMaHHUEe PU3NYECKNX OCHOB M IIPHHIIUIIOB JEHCTBHS TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMYECKUX TPOLIECCOB, X BIMSHHS Ha OKPYXKAIOIIYIO Cpeny;



OBJIAJICHUE METOaMH CaMOCTOSITEIILHOTO IUNIAHUPOBAHKS U MPOBEICHNS (PU3MIECKUX IKCIIEPUMEHTOB, aHaJIN3a M HHTEPIIPETaluk HHPOPMALIUH, ONpEeTIeHHUs JOCTOBEPHOCTH
MOJTY4EHHOTO Pe3ybTaTa;

CO3J]aHKE YCIIOBUH AJIS Pa3BUTHS YMEHUH IPOEKTHO-UCCIIEN0BATENBCKON, TBOPUECKON AESTENBHOCTH;

pa3BuTHE HHTEpeca K cepam MpodhecCHOHATBHOM NeSITeTFHOCTH, CBA3aHHOM ¢ (PU3NKOM.

B cootBerctBun ¢ TpedoBanmsiMu ®I'OC COO yriyOonéHHbIH ypoBeHs M3ydeHHS yaeOHOTo mpeamera «Du3nKay Ha ypOBHE CpPEIHEro 00Iero oopa3oBaHus BHIOMPAETCS
00yJarOIUMUCS, TUTAHUPYIOIIUMH MIPOJOIDKEHIE 00pa30BaHUS 10 CIIEIHAITBHOCTSIM (PH3UKO-TEXHUIECKOTO PO IS

Ha m3yuenne pmsuxu (yriryOiaEHHBIN yPOBEHB) HA YPOBHE cpenHero odmiero odpasoBanms orBoautcs 340 gacos: B 10 kimacce — 170 gacos (5 wacos B Henmenro), B 11 kimacce —
170 gacoB (5 uyacoB B HEJEIIO).

[Ipennaraemslii B nporpamMmMe 1o (hU3MKe NepeyeHb J1ad0paToOpHBIX U NPAKTHYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JieJIaeT BEIOOP MPOBEACHUS 1a00paTOPHBIX
paboT ¥ ONBITOB ¢ Y4ETOM MHAMBUIYaJIbHBIX 0COOCHHOCTEN 00YJatOIIUXCSL.

COAEPXXAHUE OBYUEHN A
10 KJIACC

Paspen 1. Hayunslit MeTOJ NO3HAHUS IPUPOABIL.

®usznka — GpyHgaMeHTanpHast Hayka o npupone. HaydHslit MeTox O3HAHUS M METO/IBI HCCIICNOBAHMS (PU3MUECKHUX SBICHHH.

OKCHEeprMEHT U TEOpus B MpoLecce MO3HaHuUs Mpuposl. HabmroneHne n SKkCepruMeHT B (pHU3HKe.

Crnioco0bl n3MepeHHs: PU3NIECKUX BEMUUH (aHAJIOTOBBIE U IIU(POBBIE N3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JaTYNKOBBIE CHCTEMBI).

[MorpemHocTn u3MepeHuid GU3NIECKUX BETHYHH (a0COIIOTHAS U OTHOCHTEINIbHAS).

MopenupoBanue HU3NUECKHUX SBJICHHUH U MPOLIECCOB (MaTepualibHasi Touka, aDCOJIIOTHO TBEPIOE TENO, UlleallbHas JKUIKOCTh, UIealIbHbIN Ta3, TOYeUHBIN 3aps). ['nnoTesa.
Du3nyecKuil 3aK0H, IPaHULbI €ro NpuMeHUMocTu. dusuueckas Teopusl.

Posnb u MecTo puzuku B GOPMUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI MUPa, B IPAKTUUECKOH JEITEILHOCTH JIFO/ICH.

YueHH4eCKuil IKCIIEPUMEHT, J1a0OpaTOpHBIE PabOThI, IPAKTHKYM.

W3mepeHne CHITbl TOKa U HANPSDKEHHS B €N HOCTOSIHHOTO TOKa MPH ITOMOIIH aHAJIOTOBBIX M (POBBIX N3MEPUTEIBHBIX TIPHOOPOB.

3HaKoMCTBO ¢ IM(poBoi naboparopueii o ¢usuke. [Ipumeps! u3mMepeHust GU3NUECKUX BEIUYNH ITPU IIOMOIIN KOMITBIOTEPHBIX JaTYUKOB.

Pasnexn 2. MexaHuka.

Tema 1. Kunemaruka.

Mexannueckoe ABrkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKeHUsA. CrcTeMa OTCUETA.

[Tpsimast u oOpaTHas 331241 MEXaHUKH.

Panuyc-BeKTOp MaTepuallbHOM TOUKH, €ro NIPOEKLUU Ha OCU CUCTEMBI KOOpAUHAT. Tpaekropusi.

Ilepemerienne, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTD) M YCKOPEHNE MaTepUAIbHON TOUKH, UX IPOEKIIMH Ha OCH CHUCTeMbI KoopAuHaT. CloXXeHHe IepeMeneHu
U CJI0OKEHHE CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBIDKEHHE. 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS M ITyTH MaTepHaIbHOM TOUYKH OT BPEMEHHU U UX I'paduKu.
CBoboaHOe majieHue. Y CKOpeHrne CBOOOJHOTO MajeHus. J[BrkeHne Tena, OpoIeHHOro Mo YITIOM K TOPU30HTY. 3aBHCHMOCTh KOOPMHAT, CKOPOCTH M YCKOPEHHUS
MaTepHalIbHOI TOUYKH OT BPEMEHH U UX rpaduku.

KpuonuneitHoe npmxenue. J[BikeHrne MaTepHaibHON TOYKH 110 OKPY)KHOCTH. YTJIOBas M JIMHeHHast ckopocTs. [leprox u gactoTta obpamenus. LleHTpocTpemMuTenbHOE
(HOpMasIbHOE), KacaTelbHoe (TaHreHIMAIBLHOE) U TIOJIHOE YCKOPEHHE MaTepHallbHOM TOUKH.

TexHH4ecKHe yCTPONCTBA M TEXHOJIOTHYECKHE MTPOIIECCHI: CITMIOMETP, ABMKEHHE CHAPSIOB, LIETIHBIE, [IeCTepEHYAThIE U peMEHHBIE TIepeaady, CKOPOCTHBIC TU(THI.
JemoHcTpanuu.



Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KUHEMAaTUUECKUX XapaKTEPUCTUK JBIDKCHMUS.

Crioco0OBI HCCIIENOBAHNS IBUKECHHUN.

Wnnmroctpanys npeaenbHoro nepexoaa i i3MepeHue MTHOBEHHOM CKOPOCTH.

[Ipeobpa3oBanue IBIKEHUH € UCTIONB30BaHUEM MEXaHU3MOB.

[Tanenue Tea B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenune nemkeHus Tena, OpOIICHHOTO MO/ YIIIOM K TOPU30HTY W TOPU30HTAIBHO.

HampasneHnue ckopocTH Ipu IBUKEHUU 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue YriIoBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHuUe MyTel, TpaeKTOpUil, CKOPOCTEN IBHAKEHHS OJJHOTO U TOTO e TeJla B pa3HBIX CUCTEMax OTCUETA.

YueHn4ecKuil IKCIIEPUMEHT, J1a0OpaTOpHbIE PabOTHI, TPAKTHKYM.

W3yueHne HepaBHOMEPHOTO IBMXKEHUS C IIEJIbIO OIpe/IeNICHHsI MTHOBEHHO CKOpOCTH.

W3mMepeHue yckopeHHs IpU IPAMOJIHMHEHHOM paBHOYCKOPEHHOM JBIDKEHHH MO HAKJIOHHOI MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTY ITyTH OT BPEMEHU NIPU PABHOYCKOPEHHOM JBMIKECHHH.

W3mMepeHne yckopeHHs CBOOOTHOTO MaeHUs (PEKOMEHIOBAHO UCIIONB30BaHIE IUPPOBOH TaO0OpaTOpHH).

Wzydenne nBIKEHUS Tena, OpOIIEHHOTO TOPHU30HTANBHO. [IpoBepKa THITOTE3HI O MPSMO¥ MPOMOPIIHOHATFHON 3aBUCHMOCTH MEKAY NATBHOCTHIO MOJIETA M HAYaIbHOM
CKOPOCTBIO Tea.

W3yuenue qBuxKEeHUs Teja 0 OKPY>KHOCTH € MOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO.

HccrnenoBanne 3aBUCUMOCTH TIEpHO/Ia 0OpaIleHIst KOHHYECKOTO MasTHHAKA OT €T0 MapaMeTpPOB.

Tema 2. Jlunamuka.

ITepssiii 3akon HetoToHa. MHepmansHbie cucteMbl oTcuéta. [IpuHiun oTHocuTenbHOCTH [ anuines. HenneprmanbHble cucTeMbl 0TCuéTa (onpeeneHue, MpuMepsh).
Macca tena. Cuna. [IpuHIMI Cyneprno3sunuu Cul.

Bropoii 3akoH HproTOHA U1 MaTepualbHOM TOUKHU.

Tpetuii 3akoH HproTOHA JU1s1 MaTepUAJIbHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAIEHTHOCTh IPAaBUTALIMOHHON U MHEPTHON MaCCHI.

Cuna TshKecTH. 3aBHCUMOCTh YCKOPSHHS CBOOOTHOTO TIAICHHS OT BBICOTHI HaJl MOBEPXHOCTHIO TUTAHETHI M OT TeoTpa@uuecKor IUPOTH. [IBIKeHIEe HEOSCHBIX TEIl U HX
cryTHUKOB. 3akoHbl Keruepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBUXKyIErocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe TpeHue. Cria TpeHUs CKOJBKEHHS U cria TpeHus mokos. Koaddumuent tperus. Cuia CONpOTHBIICHUS MIPH ABMKESHUH Tella B )KUAKOCTH WIIH Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJBHOTO ABMXKEHUSL.

Hasnenue. ['mapocratuueckoe aasnenue. Cuiia Apxumena.

TexHuueckue yCTpoWCTBa U TEXHOJIOTMYECKHE MPOIECCHI: MOJIINITHUKY, ABHKEHUE HCKYCCTBEHHBIX CITyTHHKOB.

JlemoHcTpanuu.

Habnrogenue IBMKEHUS TET B MHEPIIUAIBHBIX M HEMHEPIIUAIBHBIX CHCTEMaX OTCUETA.

IIpuHIMI OTHOCUTEIBHOCTH.

Kagenne nByX IUIHHIPOB WK MAPOB PA3HONW MAcChl ¢ OJJMHAKOBBIM YCKOPEHHEM OTHOCHUTENIFHO HEMHEPIHAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJEHUCTBYIOLIEH IPUIIOKEHHBIX K TEIy CHII C IPOU3BEICHUEM MACCHI T€/la Ha €r0 YCKOPEHHE B MHEPIMAIbHOI CUCTEME OTCUETA.

PaBeHCTBO cui, BO3HUKAIOIUX B PE3yNbTaTe B3aUMOJIEHCTBUS TEl.

H3mMepenne Macc 1o B3aUMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOAbEME U MAICHUU.



LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJT TPEHUS TTOKOSI, KAUEHHS M CKOJIBKCHUSI.

YdaeHn4IecKuil KCIEPUMEHT, 1a00paTOpHBIE PabOTHI, IPAKTHKYM.

W3mMepeHne paBHOACHCTBYIOMICH CHII IPH IBMKCHUN OpyCKa 10 HAKJIIOHHOW TUTOCKOCTH.

ITpoBepka ruMOTE3BI O HE3aBUCUMOCTH BPEMEHH JBIDKCHHUS OpycKa M0 HAaKIIOHHOW IJIOCKOCTH Ha 33AaHHOE PACCTOSIHUE OT €TO MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B IPYKWHE U PE3MHOBOM 00pasIie, OT UX Ae(hOpMaIHH.

Wzydenne OBIKEHUS CUCTEMEBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON depe3 IETKHid OJIOK.

W3zmepenne koaunyenta TpeHust o BeTMYUHE YII0BOro koadduipenta 3asucumoctu Frp(N).

HccnenoBanue nBMKeHMs1 OpycKa 10 HAKIIOHHOW TJIOCKOCTH C NMEPEMEHHBIM KO3 (OUIINEHTOM TPEHUSL.

W3yuenne OBIDKEHUS Ipy3a Ha Bally C TPEHHUEM.

Tema 3. CraTuka TBEpIOTO TEMA.

AbcomotHo TBEpOE Teno. [locTynaTenpHOe U BpalaTebHOE JBHKEHUE TBEPAOTO Telaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. [1nedo cuibl. CroxkeHue cui,
MPUJIOKEHHBIX K TBEpIOMY Tedy. LleHTp TskecTH Tena.

VYcnoBus paBHOBECHS TBEPIOrO Tema.

YcroitunBoe, HEYCTOIUNBOE, Oe3pa3INyHOE PaBHOBECHE.

TexHUUECKUE YCTPONUCTBA U TEXHOIOTHYECKHE MPOLIECCHI: KPOHIITENH, CTPOUTENBHBIN KPaH, PEIIETYAThIE KOHCTPYKIIHH.

JemoHcTpamnuu.

VYcioBus paBHOBECHS.

Buns! paBHOBecHs.

YueHH4YeCcKHuil IKCIIEPUMEHT, J1a0OpaTOpHBIE PabOTHI, IPAKTHKYM.

HccnenoBanue ycnoBuil paBHOBECUSI TBEPIOTO Tella, UMEIOIIET0 OCh BpAIllCHMUS.

KoHcTpynpoBanue KpOHIUTEITHOB U pacy€T CHII yIIPYTOCTH.

N3y4yenue ycTOHYMBOCTU TBEPAOTO TeJIa, UMEIOILETO IUIOMIAb OIOPBI.

Tema 4. 3aKOHBI COXpaHEHUS B MEXaHUKE.

Hmnynsc MaTepranbHON TOUKH, CHCTEMBI MaTEPHAIbHBIX TOUEK. LIeHTp Macc cucTeMbl MaTepUalIbHBIX ToueK. Teopema 0 JBMKEHUM LEHTpa Macc.

Hmnynsce cuIbl M U3MEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUs HUMITyJIbCA.

PeaktuBHOE nBIXKEHHE.

MoMeHT nmnynbca MaTepuanabHoil Touku. [IpencTaBieHre o COXpaHEHHM MOMEHTA UMITYJIbCA B IIEHTPaIbHbIX MOJSX.

Pabota critbl Ha MalloM M Ha KOHEYHOM IepeMenieHud. [ padudaeckoe npencTaBieHue paboThl CHITHL.

MOIIHOCTS CUJIBL.

KuHernueckas sHeprus MatepuaibHOM Touku. Teopema 00 H3MEHEHHH KHHETHYECKOH SJHEPIHH MaTepHaIbHOW TOUKH.

[ToTennuanbpHBIC W HETIOTEHIIMATBHBIE CHIIBL. [loTeHInansHas sHeprud. [loTeHnnanbsHas 3Heprust ynpyro aeopMupoBaHHOM npykuHEL [loTeHIIMaNbHAs SHEPTHs Tena B
OJTHOPOJTHOM T'PABHTAIIMOHHOM 1oJIe. [loTeHmansHast SJHepTrus Teja B IPaBUTAIIMOHHOM I10JI€ OHOPOIHOTO Iapa (BHyTpH M BHE mapa). Bropas kocMmmdeckast CKOpOCTb.
TpeTbst KOCMHYECKAsI CKOPOCTb.

CBs13b pabOTHI HETTOTEHINAIBHBIX CHJI C N3MEHEHHEM MEXaHHMYEeCKOH SHEPIiH CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHMYECKOH IHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBuenue bepHynnu a1 uneanbHON )KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS! MEXaHUYECKON SHEPIHH.

TexHn4eckue ycTpOWCTBA M TEXHOJIOTHUECKHE MPOLIECCHI: IBI)KEHHUE PaKeT, BOJXOMET, KONEDP, MPY>KUHHBIN IUCTOJIET, THPOCKOII, pUrypHOE KaTaHHe Ha KOHbKaX.
JemoHcTpanuu.



3aKoH COXpaHEHUs] UMITyJIbCa.

PeakTnBHOE IBHKEHHUE.

W3mepenne MOLUTHOCTH CHUIIBL.

V3meHeHne 3HepIruy Tea MpY COBEPIIECHUN PadOTHI.

B3aumubIe npeBpalieHysi KHHETUYECKOHN U MOTEHIMAIbHOW SHEPTUI IpU NEWCTBUU Ha TEJO CUJIbI TSHDKECTU U CHIIBl YIPYTOCTH.

CoxpaHeHHe YHEPTHH TIPH CBOOOTHOM TTaICHUH.

YdaeHn4IeCKUH SKCTIEPUMEHT, 1Ta00paTOpHBIE PAOOTHI, MPAKTHKYM.

W3MepeHue uMmysbca Tesa o TOPMO3HOMY ITyTH.

W3MepeHue cuibl TATH, CKOPOCTH MOAETH JIEKTPOMOOHIIS U MOIITHOCTH CHJIBI TATH.

CpaBHEHHE U3MEHEHHUS UMITYJIbCA TeJla C UMITYJIbCOM CUJIBL.

HccnenoBanue COXpaHEHUsI UMITYJIbCA NP YIIPYTOM B3aUMOJCHCTBUU.

W3mepeHne KUHETUYECKON 3HEPTUHU TENA [0 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS OTCHIMATIBHOW SHEPTHHU NMPY>KUHBI ¢ pA0OTOH CHIIBI TPEHHUS.

Omnpeneneane pabOTHI CHIIBI TPEHHS TIPH ABMKECHUH TEJa N0 HAKJIOHHOW INIOCKOCTH.

Pasnen 3. MonekyisipHas pu3nKa ¥ TSPMOIUHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

OCHOBHBIE TIOJIOKEHUS MOJIEKyIsIpHO-KnHeTHueckoi Teopuu (MKT), ux onbitHoe o6ocHoBanue. Juddysus. bpoyHoBckoe nBmkenne. Xapakrep ABHKEHHUS U
B3aUMO/ICHCTBUS YaCTHIl BemecTBa. MOIeNN CTPOCHUS T'a30B, XKUAKOCTEH U TBEPABIX T U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX MOJENIeH. Macca 1 pa3Mepsl
Moekyn (atomoB). KommuectBo Bemectsa. [locTosiHHast ABoraapo.

TemmoBoe paBHoBecue. Temmeparypa u ciocoOs! e€ usmepenus. lllkana temneparyp Llenscus.

Mopens uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YaCTULbI ra3a ABUXKYTCS Xa0TUUECKH U HE B3aUMOJEUCTBYIOT IPYT C JPYIOM.

l"azoBrie 3akoHbL. YpaBHeHne MenaeneeBa—Kaneipona. AGcomoTHas Temmnepatypa (mkana temneparyp KensBuna). 3akon [lansroHa. M3ompoiiecchl B UeaNbHOM Ta3e ¢
MTOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. I padudeckoe npeacTaBieHne H30IPOIECcCOB: H30TepMa, H30Xopa, n3obapa.

CBsI3p MEX/1y TaBICHUEM U CpeiHEel KHHeTHUECKOHW IHEPTUeH MOCTYNaTeNIbHOTO TEMJIOBOTO JIBIDKEHHUS MOJIEKYJT HI€AIBHOTO ra3a (OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-
KHHETUYECKOH TEOPHUH HACAIBHOTO rasa).

CBs13b a0COIOTHOH TeMIIepaTypbl TEPMOANHAMHUYECKOH CHCTEMBI CO CpeIHeH KHHETHYECKOH SHEprHel MOCTYNaTeIbHOTO TEIIOBOTO IBI)KEHHS €€ YacTHII.
TexHn4ecKue yCTpOWCTBA M TEXHOJIOTHYECKHE MTPOIIECCHI: TEPMOMETP, OAPOMETP, MOydeHHEe HAHOMATEPUaJIOB.

JemoHcTpanuu.

Mopenn IBMXEHHS 9acTHUI] BEIIECTBA.

Mopnenb 6pOyHOBCKOTO IBH)KEHHS.

Buneoponuk ¢ 3aMck0 peanbHOT0 OPOYHOBCKOTO JIBUKEHUS.

Juddysus xxuakocreii.

Mognens onbita lTepHa.

[IputsbkeHne MOJIEKyYJI.

Mopenu KpUCTaIUINIECKUX PEIIETOK.

HaGmonenue u uccneioBaHie U30MPOLECCOB.

YueHn4ecKuil HKCIIEPUMEHT, J1a00paTOpHbIE pabOTHI, MPAKTUKYM.

Hccnenosanue mporiecca ycTaHOBJICHHUS TEINIOBOTO PAaBHOBECHS IIPH TEIUIOOOMEHE MEX Ly Topsideil U XOJI0AHON BOIOM.

W3y4yenne n3orepMuyecKoro npouecca (peKOMEH/I0BaHO HCIIOIb30BaHNe U(PPOBOIA 1TabOpaTOpuH).

N3yuenne n3oxopHOro mpoiecca.



N3zydenue nzobapHoro mnpouecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSL.

Tema 2. TepmoanHamuka. TensnoBble MallIUHBIL.

Tepmonunamuueckas (T/I) cucrema. 3amanre BHEITHUX YCIOBHUIH U TEPMOIMHAMHUYECKOI CHCTEMBl. BHEITHIE 1 BHYTpEHHIE MapaMeTpsl. [lapaMeTphl TepMOINHAMAIECKOH
CUCTEMBI KaK CpeJHHE 3HAUECHUS BEJIMYNH, OIIMCHIBAIOIMX €€ COCTOSIHAE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hagano trepmoauHamMuky. CaMOIIPOU3BONIbHAS PENaKCalysl TEPMOJMHAMHIECKOH CHCTEMBI K TEIUNIOBOMY PaBHOBECHIO.

Mopaens uzeanbHOro ra3a B TEpMOJAMHAMUKE — CUCTEMa ypaBHEHUM: ypaBHeHUE MeHeneeBa—Kianeiipona v BeIpakeHUeE AJ1s1 BHYTPEHHEHN SHEPruu. Y cI0BUs IPUMEHUMOCTU
9TON MOJAENH: HU3Kask KOHLIEHTPAIHsl YacTUll, BEICOKUE TeMIepaTypbl. BelpaxkeHue 1y BHyTpeHHEH SHepruy 0 JHOATOMHOTO UI€aJIBHOTO Tasa.

KBasucraTuueckue u HecTaTUUECKHE MPOIIECCHI.

DremeHTapHas pabdoTa B TepMOJMHAMKKe. Brruncienne padoThl o rpaduky npouecca Ha pV-1uarpamMmme.

Temonepenaya kak crocod M3MEHEHUsI BHYTPEHHEH SHEPTrUH TEPMOANHAMUUECKOM CUCTEMBI Oe3 coBeplIeHUs paboThl. KOHBEKIMS, TEIIONPOBOAHOCTD, H3TyYEHHE.
KomuuectBo Temnotel. TennoéMkocTs Tena. Y aeiabHas U MOJIIpHas TeMI0EMKOCTH BelllecTBa. Y paBHeHne Maiiepa. Y aenbHas TeIioTa cropaHus TourBa. Pacuér komuuecTsa
TETUIOTHI IIpH Terutonepenade. [Torarue 06 annadaTHOM Hponecce.

[TepBsIit 3aK0H TepMOANHAMUKHI. BHyTpeHH:s sHeprus. KommdaecTBO TEIUIOTH M paboTa Kak Mepbl M3MEHEHNS BHYTPEHHEH SHEPTUH TEPMOANHAMUYECKON CHCTEMBI.

Bropoii 3ak0H TepMOANHAMUKH AJIs1 PABHOBECHBIX MPOIIECCOB: Yepe3 3alaHHOE PAaBHOBECHOE COCTOSIHIE TEPMOIMHAMUYCCKOI CHCTEMBI IIPOXOIANT €ANHCTBEHHAS aqnadarta.
AbcomoTHas TemMIepaTypa.

Bropoii 3ak0H TepMOANHAMUKH 151 HEPAaBHOBECHBIX MIPOLIECCOB: HEBO3MOXHO IIepeiaTh TEIUIOTY OT OoJiee XOJIOAHOTO Tea K Oornee HarpeTromy 0e3 kommeHcarmn (Kmaysuyc).
Heo0OpaTtuMocTs IPUPOAHBIX MPOLIECCOB.

[TpunHMnIE! nelicTBUs TerioBbix MamuH. KIT/.

MaxkcumanbHoe 3Hadenue KI1JI. [ukn Kapno.

DKOJIOTUYECKUE ACTIEKThl UCTIOIB30BaHUS TEIUIOBBIX JBUTraTeNell. TemnnoBoe 3arpsa3HeHne OKpYKarolle cpeibl.

TexHUUECKUE YCTPOUCTBA U TEXHOJIOTMICCKHE MPOIIECCHI: XOJIOAUIBHUK, KOHIUIIMOHED, AU3CIbHBIN 1 KapOIOpaTOPHBIN ABUTATEIIH, TAPOBas TypOMHA, MOTydCHHE
CBCPXHU3BKUX TEMIICPATYP, YTUIIU3AIUA «TCIUIOBBIX) OTXOAO0B C UCIIOJIb30BAHUEM TCIJIOBOT'O HACOCa, YTUIIU3allUs 6I/IOOpFaHI/I‘-ICCKOFO TOILIMBA JIJIs BI:Ipa6OTKI/I «TETUIOBOMY» B
3NEKTPOIHEPTUH.

JemoncTpanuu.

W3meHeHne TemMrepaTtypsl Ipy aguadaTHuecKoM paclInpeH:H.

Bozaymnoe orauso.

CpaBHeHHUE yAEIbHBIX TETNIOEMKOCTEN BEIIECTB.

Crioco0b! M3MEHEHUsI BHYTPEHHEH SHEpTHUH.

HccnenoBanue aguabdaTHOTO Mporecca.

KommnbroTepHbIe MO/IENN TETJIOBBIX ABUraTENIeH.

YueHH4eCKHil IKCIIEPUMEHT, J1a0OpaTOPHBIE PabOThI, IPAKTHKYM.

W3mepenue yaenbHON TENI0EMKOCTH.

HccrnenoBanue mporecca OCTHIBAHHS BEIIECTBA.

HccrnenoBanue agnabaTHOTO TpoIiecca.

W3yuenne B3aMMOCBSI3M SHEPTUU MEKMOIEKYISIPHOTO B3aUMOJICHCTBUS M TEMIIEPATyPhl KUIIEHHSI KU IKOCTEH.

Tema 3. ArperatHsie cocTosiHUS BenlecTBa. Pa3zoBble MEPEXOBI.

[TapooOpazoBanue u KoHeHcanusl. ViciapeHue 1 KuneHue. Y ienpHas TeroTa napooopa3oBaHHsl.

HaceimenHble n HeHachleHHbIe Napbl. KauecTBeHHas 3aBUCUMOCTD IFIOTHOCTH U JIaBJICHHS] HACBIIIIEHHOTO I1apa OT TEMIIepaTyphl, X HE3aBUCUMOCTh OT 00bEéMa
HACBIIIEHHOI'0 Mapa. 3aBUCUMOCTh TEMIEPATYPhl KUIIEHUS OT JaBJICHUS B HKHUIKOCTH.



BrnaxxaocTs Bo3gyxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAXXHOCTb.

TBépmoe Tenmo. Kpucramnmmieckue n aMmopHBIE Texa. AHH30TPOIHS CBOUCTB KpUCTAIUIOB. [ImaBnenne n kpuctamum3amis. Y aeinbpHas TerioTa miasieHns. Cyomumanus.
Hedopmanuu tBEpmoro Tena. Pactsokenne u cxxatue. Caur. Moxyns FOwra. [penen ynpyrux negopmanuii.

TemnoBoe pacmmpeHue )XUAKOCTEH 1 TBEPABIX Tel, 00BEMHOE M IMHEHHOE pacIipeHne. AHTapMOHHU3M TEIIOBBIX KOJICOaHNH YacTHIl BEIECTBA KaK MPUIMHA TETTIOBOTO
pacmupeHus Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEprUA B Pa30BHIX MEPEXOIax.

YpaBHEHHE TeTIOBOTO OanaHca.

[ToBepxHocTHOE HaTshkenue. KoadduipeHT noBepxHocTHOTO HaTshkeHust. KanwsipHele siBineHus. J{aBnenune mo HCKpUBIEHHOM MOBEPXHOCTHIO KU AKOCTH. Popmyia
Jlannaca.

TexHUYECKHE yCTPOWCTBA M TEXHOJIOTHYECKHE ITPOIIECCHI: KUKUE KPUCTAIUIbI, COBPEMEHHbIE MaTepHalIbl.

Jemoncrpanuu.

Temnnosoe pacuypeHue.

CBolicTBa HaCHILIEHHBIX M1apPOB.

Kunenune. Kunenue npyu NoHIKEHHOM J1aBJICHHH.

W3mepenne cuitbl TOBEPXHOCTHOTO HATSHKEHHUS.

OMBITHI ¢ MBIITBHBIMH TIEHKaMH.

CmauuBaHue.

KanumispHsle sBIeHus.

MOI[CHI/I HEHBIOTOHOBCKOH KUIKOCTH.

CrocoObI H3MEPCHHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIaBICHUS KPUCTAIIIMYECKOI'O BEIIEeCTBRA.

Bunst nedopmaruid.

HaGmonenne manbix gedgopmaruii.

YueHH4eCKuil IKCIIEPUMEHT, J1a0OpaTOpHBIE PabOThI, IPAKTHKYM.

N3yyeHue 3aKkOHOMEPHOCTEN HUCTIapEHUsI )KUIKOCTEM.

W3mepenne ynenbHOH TeIIOTH! IUIaBISHHS JIba.

W3y4yeHnne CBOHCTB HACBIIIEHHBIX MAPOB.

N3mepenne abcomroTHON BIAKHOCTH BO3IyXa M OLEHKA MAaCCHI TIAPOB B IOMELICHHUH.

N3mepenne ko3punmeHTa moBepxXHOCTHOTO HATSKEHNUSI.

Wsmepenue moayns FOura.

HccnenoBanue 3aBUCUMOCTH JiepopMalini pe3nHOBOT0 00pasiia OT MPUII0KEHHON K HEMY CHIIBL.

Paznen 4. DnekTpoanHaMuKa.

Tema 1. DnexTpudeckoe moe.

OnexTpu3anys Tel U e€ MpOoSBICHH. DIeKTPHUSCKUH 3apsia. J[Ba BUIa 3JEKTPUIECKUX 3apsAaoB. [IpOBOTHUKH, THAISKTPUKH U MOIYIPOBOIHIKH. DIEeMEHTApHBII
ANEKTPUUYECKHH 3apsil. 3aKOH COXPAHEHHUS DIEKTPUIECKOTO 3apsaa.

Bsaumoneiictsue 3apaa0B. Toueunsle 3apsabl. 3akoH KynoHa.

OnexTtpudeckoe noje. Ero neiicTBue Ha 31EKTpUUECKUE 3apsbl.

HanpspxkéanocTs anexTpryeckoro noss. [IpoOHslit 3apsin. JInHuM HapsHKEHHOCTH 3JIEKTpUUIEecKoTo 1ojst. OTHOPOIHOE IIEKTPUUECKOE MOJIe.

[ToTeHIMaNBHOCTD AIEKTPOCTATHUECKOT0 1MoJIsl. Pa3HOCT MoTeHnMaNIoB U HanpsbkeHue. [oTeHnanpHas SHeprus 3apsijia B 3JIeKTpocTaTHdeckoM rode. IloTeHiman
JIEKTPOCTATHYECKOTO NOJIsL. CBs3b HANPSHKEHHOCTH MOJISL M PA3HOCTH ITOTEHIIMAIIOB IS SJIEKTPOCTATHYECKOT0 oISt (KaK OJHOPOAHOTO, TaK U HEOJHOPOJIHOTO).



IIpuHIUI Cynepno3uLMU NEKTPUYECKUX MONeH.

[Mone Toueunoro 3apsna. [Tome paBHOMepHO 3apspKeHHON cdepsl. I1oe paBHOMEPHO 3apsHKEHHOTO Mo 00BEMY mapa. [lore paBHOMEPHO 3apsHKeHH O OECKOHEYHOM IIOCKOCTH.
KapTunb! nuHUA HANPSHKEHHOCTH ATUX MOJIEN U SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEH.

IIpoBOIHUKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3apsIIOB.

JIMdIEKTPUKY B 31EKTPOCTATHYECKOM TOJE. JJUdIeKkTpudecKas NpOHUIAEMOCTh BEIECTBA.

Konnencarop. DmekTpo&MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOPA.

IMapannensHoe coearHEHNE KOHAEHCATOPOB. IlocaeoBaTenbHOE COENMHEHUE KOHAEHCATOPOB.

OHeprus 3apsKeHHOr0 KOHJeHCaTopa.

JIBr>keHue 3apsHKeHHON YaCTHLBI B OTHOPOJHOM 3JIEKTPHUECKOM MOJIe.

TexHHYeCKHE yCTPOWCTBA M TEXHOJIOTHYECKHE MTPOIIECCHI: AIEKTPOCKOIL, 3JIEKTPOMETP, IIEKTPOCTaTHUECKasl 3aIUTa, 3a3eMIICHHE 3JICKTPOIPHO0POB, KOHAEHCATOPEI,
reneparop Ban e 'paada.

Jemoncrpanuu.

VYCeTpoHCTBO M IPUHLIKIT AEUCTBUS 3IEKTPOMETPA.

ONEKTPUIECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

ONEKTpUIECKOE MOJIE IBYX 3aPSyKEHHBIX IIACTHH.

Mogens 3nekTpocTaTiHdeckoro reneparopa (Ban ne I'paada).

IIpoBOIHUKY B 3IEKTPHUECKOM HOJIE.

OnekTpocTaTH4YecKast 3alIUTa.

YcTpoilcTBO U IeiCTBUE KOHAEHCATOPA MOCTOSIHHOM U MEPEMEHHONW EMKOCTH.

3aBUCHUMOCTH JEKTPOEMKOCTH IUIOCKOTO KOHEHCATOPa OT IUIONIAAN TUIACTHH, PACCTOSIHUSA MEXIY HUMHU M JUAJIEKTPUUECKOM IPOHULIAEMOCTH.

DHeprust 3JIeKTPUUECKOTO MO 3apsKEHHOr0 KOHIEHCaTopa.

3apsaka U pa3psiika KOHIEHCcaTopa uepes pe3sucTop.

YueHH4eCKuil SIKCIIEPUMEHT, 1abopaToOpHble pabOoThI, IPAKTHKYM.

Or11eHKa CUJI B3aUMOJICHCTBUS 3apSKEHHBIX TEIl.

HaOmonenue npeBpalieHnst S3HEpTuH 3apspKEHHOTO KOHICHCATOPa B SHEPTHIO U3ITyYSHUS! CBETOANOIA.

W3yuenne npoTekaHus TOKa B IIENH, COAEPKAILEH KOHAECHCATOP.

Pacnipenenenne pasHOCTH NOTEHIIMAIOB (HANPSKEHUS ) IPH TTOCIIE0BATEIEHOM COETMHEHHN KOH/IEHCATOPOB.

Hccnenosanue pa3psaaa KOHIEHCATOPa 4EPE3 PE3UCTOP.

Tema 2. [TocTOSIHHBIN 2JIEKTPUUECKHH TOK.

Cuiia Toka. [TocTosHHBIN TOK.

YciioBus CyIiecTBOBaHUS MOCTOSHHOTO AJIEKTpUYIecKoro Toka. Victounuku Toka. Hampspxenne U u 3/1C €.

3akoH OMa aJ1s y4acTKa Ieru.

DJIEeKTPUUECKOE COMIPOTUBIICHHE. 3aBUCHMOCTD COTIPOTHBIICHHS OTHOPOTHOTO IIPOBOAHMKA OT €T0 JUTMHBI ¥ TUIOIIAAH MOTIEPEIHOTO CEUCHUS. Y IeIbHOE COMPOTHUBIICHUE
BEIIIECTBA.

[TocnenoBarensHOE, MapauIeTbHOE, CMENIAHHOE COSAMHEHNE IPOBOTHUKOB. PacuéT pa3BeTBIEHHBIX dNeKTpudeckux 1eneit. [Tpasmia Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH [xoymnsi—Jlenna.

MOIIHOCTB MEKTPUYECKOTO TOKA. TeroBast MOIHOCTb, BbIJIE/IsAeMas HA PE3UCTOPE.

OJ1C n BHyTpeHHEe CONPOTHBIICHUE UCTOYHHKA TOKa. 3akoH OMa JuIsl ITOJIHOH (3aMKHYTO# ) AJIEKTPUYECKOM 1eri. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3aMmbIkaHue.
KonneHncarop B 1ienu NoCTOSHHOTO TOKA.

TexHuueckue yCTpoUCTBa U TEXHOIOTMYECKHE IPOLIECCHL: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETYHUK INEKTPUUECKON IJHEPTUH.



JemoHcTpanuu.

W3MepeHne cuibl TOKa ¥ HAIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS JUIsS PE3UCTOPA, JTAMIThl HAKAIMBAHHUS U CBETOANOIA.

3aBUCHMOCTH COIIPOTUBIICHHS [IUIMHAPHICCKAX MPOBOJIHIKOB OT JUTHHBI, TUIOMIAAN ITOTIEPETHOTO CEUSHHUS X MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS NP MOCTOSTHHOM HaNpsKEHUU.

IMpsmoe m3mepenne I/1C. KopoTkoe 3aMbIKaHNE TraIbBaHMYECKOTO JICMEHTA M OLICHKA BHYTPEHHETO COMPOTHBIICHHS.

Crioco051 coemnHeHNsT HICTOYHUKOB Toka, DJIC OaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKAY MOJII0OCAMHU HCTOYHHUKA TOKA OT CHJIBI TOKA B IIETIH.

YueHn4ecKuil IKCIIEPUMEHT, J1a00paTOpHBIE PabOTHI, IPAKTHKYM.

HccnenoBaHue CMELIAaHHOTO COEIMHEHUS PE3UCTOPOB.

W3MepeHue yaeabHOro CONPOTUBIICHUS TIPOBOAHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSDKEHUS JUIS JTaMITbl HAKaJIMBaHUSL.

VYBenuueHue npeaeta u3MEpeHust amrnepMerpa (BOIbTMETpa).

Wsmepenune D/IC 1 BHYTPEHHETO COIPOTHUBIICHUSI UCTOYHHKA TOKA.

Hccnenosanue 3aBucumoct OJIC ranbBaHU4ECKOro IEMEHTa OT BPEMEHH MIPHU KOPOTKOM 3aMBIKAHHH.

Hccnenosanue pa3HOCTH NOTEHIMANIOB MEXKAY MOJIOCAMH HCTOYHHMKA TOKA OT CHJIBI TOKA B LETH.

HccnenoBanye 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH HCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3nuyHBIX cpeaax.

DnexTpudeckas IPOBOAMMOCTD PA3IMUHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPBIX METAJIOB. 3aBUCHUMOCTh COIPOTUBIICHUS METAJIOB OT TEMIIEPaTyPHI.
CBepXIIpOBOIUMOCTb.

DnexTpudeckuii ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoauuku. CoOCTBEHHAs: ¥ PUMECHAas POBOJIMMOCTS MOJYIIPOBOAHUKOB. CBolicTBa p—N-niepexoa. [1oynpoBoqHUKOBEIE TPUOOPHI.
DNEeKTPUUECKUH TOK B 3JCKTPOIUTAX. DICKTPOIUTHIECKAs TUCCOIMAITUS. DIEKTpoau3. 3akoHsl Papajes A dJICKTPOIIU3a.

DnekTpudecKkuii TOK B razax. CaMoCTOATENBHBIA M HECAMOCTOSTEIBHBIN pa3psil. Pa3nuuHble THITBI CAMOCTOSATENFHOTO pa3psaaa. Monnus. [Tnasma.
TexHn4ecKHe yCTpOWCTBA M MPAKTHIECKOE NPUMEHEHHNE: Ta30pa3psiIHbIE JaMIIbI, JJICKTPOHHO-IIy4eBas TpyOKa, MOIyIPOBOIHUKOBBIE IPUOOPHI: MO, TPAH3UCTOP, hoTomumosn,
CBETOJIMO/, TaJIbBAaHNKA, paQUHUPOBAHNE ME/IN, BBIIUIABKA AJIFOMUHHMS, SJIEKTPOHHASI MUKPOCKOIIHSI.

JemoHcTpanuu.

3aBHCHUMOCTb CONPOTUBIIECHUS METAIIIOB OT TEMIIEPATYPBHIL.

IIpoBOAUMOCTB 3TEKTPOIUTOB.

3akoHbl d5eKkTposu3a Papanes.

HckpoBoii pa3psi U IPOBOJAUMOCTh BO3YXa.

CpaBHEHHE IPOBOANMOCTH METAJIJIOB U MTOJYTIPOBOIHUKOB.

OIHOCTOPOHHSS NPOBOJUMOCTD AHO/A.

YdeHnuecKuit SKCIIEpUMEHT, TabopaTOpHBIE pabOTHI, MPAKTUKYM.

HaGuronenue anekTponusa.

W3mMepenue 3apsaa 0JHOBaJEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTHBIIEHHS TEPMOPEZUCTOPA OT TEMIIEPATYPBHI.

CHsATHE BONBT-aMIIEPHOM XapaKTEPUCTUKH AUOA.

Du3nuecKuil IPaKTUKYM.



Crioco0b! m3MepeHHst PU3MIECKUX BEJIMYUH C HCII0JIb30BAHHEM aHAJIOTOBBIX U HU(POBBIX M3MEPUTEIBHBIX TPHOOPOB ¥ KOMIBIOTEPHBIX JaTYUKOBBIX CUCTEM. AOCOIIIOTHBIC U
OTHOCHTENbHBIC MTOTPEITHOCTH U3MepeHNH Gpr3ndeckux BearmyuH. OLEHKa TPaHUIl HOTPEITHOCTEH.

ITpoBenenne KOCBEHHBIX H3MEPEHHUH, HCCIIEIOBAHUN 3aBUCUMOCTEH (PU3NUECKUX BENWYHH, IPOBEPKA NPEIOKEHHBIX THITOTE3 (BBIOODP M3 PabOT, OMHCAHHBIX B TEMATHIECKUX
paszenax «Y4eHUIECKUH SKCIIEPUMEHT, TabOpaTOpHBIE paOOTHI, IIPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3zyyenne kypca ¢pusukn yriryonéHaoro ypoBHs B 10 Kitacce oCyIIecTBISETCS ¢ YIETOM COJEpP KAaTEIbHBIX MEKIIPEAMETHBIX CBI3€H C KypcaMu MaTeMaTHKH, ONOJIoTHH,
XHMUH, TeoTpaduul U TEXHOIOTHH.

MexnpeaMeTHbIe NOHSTHS, CBSI3aHHBIE C U3yYEHHUEM METOJIOB HayYHOT'0 NIO3HAHUS: SIBJICHUE, HAYYHbIH (aKT, rurnoTesa, puznueckas BeJIMUMHA, 3aKOH, TEOPHs, HAOJII0eHNUE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIIb, H3MEPEHHE, TOTPEIIHOCTH U3MEPEHUI, I3MEpUTENbHbIE TPUOOPHI, IU(poBast JadopaTopusl.

MarematHKka: pelieHre CUCTeMbl ypaBHeHu . JIunelinas ¢pyHkims, napadosna, runep0ooia, ux rpakyu ¥ CBOWCTBA. TpUrOHOMETpUYECKHE QYHKIIUH: CHHYC, KOCHHYC, TAHI'€HC,
KOT@HI'e€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOPHI 1 MX MPOEKIMK HA OCH KOOPJMHAT, CJI0)KEHHE BEKTOPOB.

buonorus: Mexanudeckoe JABMKEHHE B )KUBOI npupone, auddy3us, 0cMoc, TEINI000OMEH JKMBBIX OPIraHU3MOB, TEIJIOBOE 3arps3HEHNE OKPYKaroIe i cpe/ibl, yTUIIN3alns
OHMOOPraHMYECKOTO TOILUTUBA AJISl BEIPAOOTKH «TEIUIOBOIY U JICKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KaIVWILIAPHBIC SIBICHUS B IIPUPOJIE, JICKTPUUCCKUE SBIICHNUS B
JKUBOM MpUpoze.

XuMHS: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHIE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs Macca, I0JlydYeHne HAaHOMATepHaJIoB, TEIIOBBIE CBOHCTBA TBEPABIX TET,
XKHUIKOCTEH M Ta30B, )KUIAKNE KPUCTAIUIBL, 3JICKTPUIECKUE CBOWCTBA METAJUIOB, 3JIEKTPOIINTHIECKAs! JUCCOLMALNS, TATbBAaHUKA, SIEKTPOHHAS MHKPOCKOIIHSL.

I'eorpadus: BIaXXHOCTH BO3lyXa, BETPBI, 0apOMETp, TEPMOMETD.

TexHosorus: mpeobpa3oBaHne IBIKEHUH C HCHOIb30BaHUEM MEXaHU3MOB, YUET CyXOro M JKHUIKOTO TPEHHMS B TEXHHUKE, CTATHYECKHE KOHCTPYKIMH (KPOHIITEHH, peréTdaTlie
KOHCTPYKIINH), HCIIOJIb30BaHUE 3aKOHOB COXPAHEHHsI MEXaHUKH B TEXHUKE (THUPOCKOII, BOJOMET U APYTHUE), IBUTATEIb BHYTPEHHETO CrOpaHu s, IIapoBast TYpOHHA, OBITOBOM
XOJIOAWIBbHUK, KOHAUIHUOHEP, TEXHOJOTUHU MOJYUCHHA COBPEMEHHBIX MaTCPUAJTIOB, B TOM YHCJIC HAHOMATEPpHAJIOB, 1 HAHOTECXHOJIOTHUHU, DJICKTPOCTATUYCCKA 3aliuTa,
3a3eMIICHHE AJIEKTPOIIPUOOPOB, Ta30pa3psAHbIC JIAMITBI, TOJIYIPOBOIHUKOBBIE TPUOOPEL, TAIbBAHUKA.

11 KITACC

Pasznen 4. DnexTpoanHaMuKa.

Tema 4. MarauTHoe 110JI€e.

B3anMoeiicTBre TOCTOSHHBIX MATHUTOB U MIPOBOJHUKOB ¢ TOKOM. MarHUTHOE 1oJie. BekTop MarHUTHOW MHAYKIUA. [[pUHIINIT CYTIepIIO3UIINY Mar HUTHBIX TToJiei. JImaum
MarHUTHON MHIYKIWH.

MarHuTHOE IoJIe IPOBOJIHUKA C TOKOM (TIPSIMOTO MPOBOJHHKA, KATYIIKH U KPYroBoro BUTKa). OmbIT Jpcreaa.

Cuna Ammepa, e€ HalpaBlICHHE U MOIYITb.

Cuna JlopeH1a, e€ HanpaBJIeHHE U MOy Ib. [IBIKEHHE 3apsDKEHHON YaCTHIBI B OJTHOPOAHOM MarHUTHOM rnosie. PaGora cumsl JlopeHma.

MaruauTtHoe mosie B BeniecTBe. DeppoMarHeTuky, napa- U IuaMarHeTUKH.

TexHuueckre yCTpOUCTBA U TEXHOJIOTHIECKUE MPOIIECCHI: MPUMEHEHNE MOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, DJIEKTPOIBUTaTeNh SKOOH,
YCKOPHTEIH dJIEMEHTAPHBIX YaCTHII.

JlemoHCcTpanuu.

KapTrHa muHMA WHIYKIIMA MAarHUTHOTO ITOJIS IIOJIOCOBOTO M TTOJJKOBOOOPA3HOTO IMOCTOSIHHBIX MarHUTOB.

KapTuna nuHuit MarHuTHOW MHAYKLUUHU MOJISL AJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOIO MPOBOAHHUKA, KATYIIKU C TOKOM.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JHetictBue cuiipl JlopeHIia Ha HOHBI 2JIEKTPOJIUTA.



HaOnronenue NBMKEHUS ITyYKa IEKTPOHOB B MATHUTHOM IIOJIE.

[puHINT OeHCTBUS STIEKTPOU3MEPHTENBHOTO MIPUOOPa MaTrHUTOAIEKTPUIECKOI CHCTEMEI.

YdeHnuecKuit SKCIIEpUMEHT, JTab0paTOpHBIE pabOTHI, IPAKTUKYM.

HccrenoBaHre MarHUTHOTO TTOJIS TIOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (eppOMarHeTHKOB.

HccrnenoBanne AeWCTBUS MOCTOSITHHOTO MAarHATA HA PAMKY C TOKOM.

W3mepenue cunel AMmepa.

N3y4eHne 3aBUCUMOCTHU CHIIbI AMIIepa OT CHIIBI TOKA.

OrnpeneneHre MarHUTHON MHIIYKIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. DAeKTpOMAarHUTHAS WHIYKITHSL.

SIBneHue sneKTpoMaruuTHOM nHAYKIuK. [ToTok BekTopa MarHuTHOM MHAYKUKU. DJIC MHAyKUIMU. 3aKOH 3JeKTpoMarHuTHON nHaykuuu dapazaes. Buxpesoe anekrpuueckoe
none. Toku Dyko.

O/1C mHAYKIHU B IPOBOJHUKE, NBIKYIIEMCS B OJTHOPOTHOM MAarHUTHOM IIOJIC.

[IpaBuino Jlenua.

WunyktuBHOCTH. KaTymka HHIYKTUBHOCTH B LIETH MOCTOSTHHOTO TOKa. SIBieHne camonHaykuuu. D/1C caMOMHIYKINH.

DHeprusi MarHATHOTO TIOJIA KaTYIIKH C TOKOM.

DIEKTPOMarHUTHOE TIOJIE.

TexHUUECKHE YCTPOUCTBA U TEXHOJIOTHIECCKIE MPOIIECCH: HHIYKIIMOHHAS MIeYb, COJICHOU, 3aIlITa OT JJIEKTPU3ALlH TeJ PH ABIKCHUN B MATHATHOM TTOJIe 3eMITH.
Jemoncrpanuu.

HaGmtonenue siBieHus 2J1eKTPOMarHUTHOM WHITyKIWH.

Hccnenoranue 3aBucumoct J/1C HHIYKINU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MIOTOKA.

IIpaBuno JleHua.

[Tanenue MarHuTa B aTlOMUHUEBOH (MeHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

HUccrnenoBanne 3aBucumoct /1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUS CHIIBI TOKA B IICTIH.

YdeHUYecKuit SKCIIEpUMEHT, JTaA00PaTOPHBIE pabOTHI, TPAKTUKYM.

HccrnenoBanue SBICHUS 3JICKTPOMATHUTHON HHIYKIIHAH.

OmnpenencHre HHIYKIIMA BUXPEBOTO MATHUTHOTO TIOJIA.

HccrnenoBanue sSBICHUS CAMOMHIYKIIUH.

COopka MOIEIH AIMEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. Kosxebanust u BOJIHBI

Tema 1. Mexanudeckue KoieOaHusl.

Konebarenpnas cucrema. CBOO6OAHBIE KOJICOAHUS.

I'apmonnueckue konebannsa. KnHematuaeckoe n TMHAMHYECKOE OMUCAHNE. DHEPre THUECKOE ONMCaHNe (3aKOH COXpaHEHUSI MEXaHMYeCKOH 3Heprun). BriBox AuHaAMIUECKoro
OTHMCAHM TAPMOHUYECKHX KOJIEOAHNH U3 X SHEPTeTHIEeCKOTO M KHHEMAaTHIEeCKOTO OMMCAHUSL.

Awmmunryna u ¢a3a xonebanuit. CB3b aMIUTUTYABI KOJCOAHMA UCXOMHOW BEIMYMHBI C aMIDIUTYIAMH KOJICOaHUH €€ CKOPOCTH U YCKOPEHHS.

[epuon u yacrora xonedanuii. [lepnon ManpIx CBOOOTHBIX KOJIEOaHUH MaTEeMaTHIECKOTO MassTHHUKA. [Ieprno/1 CBOOOIHBIX KOJIeOaHUH MPYKUHHOT'O MasTHHUKA.
[NonsaTue o 3aryxaromux koieOanusx. BerHykeHHbIe kKoneOanus. Pesonanc. Pe3onancHas kpuBas. BiusiHue 3aTyxaHus Ha BHJ pe30HAHCHOH KPUBOW. ABTOKOJICOAaHUSI.
TexHUYECKHE YCTPOUCTBA U TEXHOJIOTHIECKHE MPOIIECCHI: METPOHOM, YaChl, KA4elIH, MY3bIKaJIbHbIC HHCTPYMEHTBI, cericMorpad.

JemoHcTpanuu.



3amuch K0Jae0aTeIbHOTO JIBHIKCHUSL.

Ha0monenue He3aBUCHMOCTH NIEPHOAA MAJIBIX KOIeOaHui rpy3a Ha HUTH OT aMIUIUTY/IBL.

HccnenoBanue 3aTyxaromyx KoseOaHUH 1 3aBUCHMOCTH TIEPHO/1a CBOOOIHBIX KOJICOaHUH OT CONPOTHBIICHHS.

HccrnenoBanne komebaHuii rpy3a Ha MACCUBHOW MPYKHUHE € TENbI0 (OPMHUPOBAHUS MPEICTABICHINA 00 HIeaTbHON MOACIH MPYKUHHOTO MasTHUKA.
3aKOH COXpaHEHHMs FHEPTHUH NTPH KOJIEOaHUIX IPy3a Ha MPYKUHE.

HccrenoBanne BEIHYKICHHBIX KOJICOAHHA.

Habmronenune pezonanca.

YueHn4ecKuil IKCIIEPUMEHT, J1a00paTOpHbIE PabOTHI, IPAKTHKYM.

W3mepenne neprosaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO U NMPY)KUHHOTO MasTHHKOB.

W3y4yeHne 3akOHOB JBIDKCHUS TeJla B X0/1€ KOJIEOaHUH Ha yIIpyroM Io/iBece.

W3yueHne ABIKEHUS] HUTSIHOTO MasTHHKA.

[IpeoOpazoBanue YHEPTUH B IPY>KUHHOM MAasTHUKE.

HccnenoBanne yObIBaHUS aMILIHTYIbI 3aTyXaIOMINX KOJIeOaHNH.

HccnenoBanre BHIHYKICHHBIX KOJTEOaHUH.

Tema 2. DIeKTpOMarHuTHBIC KOJICOAHHS.

KoneGatenbHslit KoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHNs B HACAIBHOM KosiebaTenbHOM KOoHTYpe. Popmyna Tomcona. CBsI3b aMIUIMTYABI 3apsia KOHASHCATOPA C
aMIUTATY0H CHIIBI TOKa B KOJI€OaTeIbHOM KOHTYpE.

3aKOH COXpaHEHHs FHEPTHHU B UACAIFHOM KOJIeOAaTeTbHOM KOHTYPE.

3aTyxa}om1/1e QJICKTPOMArHuTHbLIC KOHe6aHI/IH. BLIHy)K)IeHHbIe QJICKTPOMArHuTHBIC KOJ'Ie6aHI/ISI.

IlepeMenHbI# TOK. MOIIHOCTD MEPEMEHHOTO TOKA. AMIUTUTYIHOE U ICHCTBYIOIIECE 3HAUCHUE CHIIBI TOKA U HAMIPSDKEHUS MIPH PA3ITUYHOM (OpME 3aBHCUMOCTH IICPEMEHHOTO
TOKa OT BPEMEHH.

CuHyconIanbHbIA IEpEeMEHHBIH TOK. Pe3uctop, KOHAEHCATOp U KaTyIlIKa HHAYKTHBHOCTH B IIETIH CUHYCOHUIAIBHOTO ITepeMEHHOT0 Toka. Pe3oHaHC TokoB. Pe3onaHc
HaIPSDKEHUH.

Wneanbublii Tpanchopmatop. [IpousBoacTBo, nepeaaya U notpedIeHUe AIEKTPHIECKOH IHEPTHH.

OKONOrn4ecKre PUCKU IpU MPOU3BOACTBE dNEKTPoIHEPrur. KynbTypa HCIIONIB30BaHMs 2JIEKTPOIHEPTUU B TOBCEJHEBHOM KU3HHU.

TexHUUECKHE yCTPOUCTBA U TEXHOIOTHYECKHE MPOLIECCHL: JIEKTPUYECKHI 3BOHOK, FT€HEPATOP NEPEMEHHOT0 TOKA, IMHUY 3JIeKTpoIepeay.
JemoHcTpanuu.

CB0OOIHBIE HIIEKTPOMAarHUTHBIE KOJIeOaHMsI.

3aBUCHMOCTH YaCTOTHI CBOOOHBIX KOJIEOAHUH OT HHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcumorpaMMsl 3J€KTPOMAarHUTHBIX KOJICOaHHH.

I'eneparop He3aTyXaroIMUX IEKTPOMArHUTHBIX KOJIEOaHMH.

Moens 37eKTPOMarHUTHOTO TeHepaTopa.

BrIHyXIeHHbIE CHHYCOHUIATbHBIC KOJICOaHS.

PC3I/ICTOp, KaTylika HHIYKTUBHOCTH U KOHACHCATOP B LI NEPEMEHHOT'O TOKA.

Pe3onanc npu mocneroBaTeIbHOM COSIMHEHNH PE3UCTOPA, KATYIIKA HHIYKTHBHOCTH M KOHAEHCATOPA.

YcTpoiicTBO M NpUHIUT JEHCTBUS TpaHChopMaTopa.

Mojens TUHUY AJIEKTPOIepeiadH.

YueHn4ecKuil HIKCIIEPUMEHT, J1a00paTOpHBIE PabOTHI, TPAKTHKYM.

W3zyyenne tpanchopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epe3 MOCIeA0BaTeIbHO COEAMHEHHBIE KOHAEHCATOP, KAaTYIIKY U PE3UCTOP.



HaOGmonenue 251eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanne pabOThl HICTOYHUKOB CBETA B LIETIH IIEPEMEHHOTO TOKA.

Tema 3. MexaHu4ecKHe U 3JIEKTPOMArHUTHBIE BOJIHBL.

MexaHu4YecKHe BOJIHBI, YCIOBHUS UX pacnpocTpaneHus. [lonepednsie u mpoaonsHbIe BOIHEL. [leproa, ckopocTh pacnpocTpaHeHHs U JUTMHA BOIHBI. CBOMCTBA MEXaHUIECKHX
BOJIH: OTPa)XE€HHE, IPEIOMIICHNE, HHTep(hepeHnns U TUPPaKIHS.

3Byk. Ckopoctb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[IlymoBoOE€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbL.

ONeKTPOMAarHUTHBIE BOJHBI. Y CIIOBHSI U3TYUECHUS 3JIEKTPOMATrHUTHBIX BOJIH. B3auMHas opueHTalMs BEKTOPOB B 2JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, IPEIIOMIICHHUE, TTOJIsIpU3alys, nHTepdepeHnns 1 AuppaKius.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IprMeHEeHUe JIEKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIUIBI paAuOCBS3H U TeneBUaeHUs. Pagnonokanus.

DEeKTPOMarHUTHOE 3arpsi3HEHHE OKPYKaroIei Cpebl.

TexHUYeCKHE yCTPOWCTBA M MPAKTHYECKOE MPUMEHEHNE: My3bIKaJIbHbIE HHCTPYMEHTHI, pajiap, paJIlonpHEMHHIK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus, yapTpa3ByKoBas
JIMAarHOCTHKA B TEXHUKE U MEIHIUHE.

JemoHcTpamnuu.

OO0pazoBaHne 1 pacrpoOCTPaHEHUE MTONIEPEUHBIX U ITPOJOJIBHBIX BOJIH.

KoneoGmomieecst Teno Kak HCTOYHHUK 3BYKa.

3aBUCHMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

HaGmonenue otpakeHust U MPEIoMIICHNS] MEXaHMYECKUX BOJIH.

HabGmonenue unrepdepeHunu u qudpakunya MexaHHIeCKuX BOJH.

AKxycTH4ecKHUi pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro IpUMEHEHHE.

HaGmronenre cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMITJIUTY/IOW U YaCTOTON KOJIEOaHMA.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEIOMIICHUE, TIoJIspr3aliys, Tudpaxuus, nHTepdepeHus.

OO6napyxeHue nH}ppakpacHOro M yIbTPa(UOIETOBOTO U3ITyUSHHH.

YueHn4ecKuil HKCIIEPUMEHT, J1a00paTOpHBIE PabOTHI, TPAKTHKYM.

N3yyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4yenne pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. OnTuka.

[IpsmonuHeitHoe pacnipocTpaHeHHEe CBETa B OJHOPOAHOM cpeae. JIyu cBera. ToueuHbIil HCTOUHUK CBETA.

OTtpakeHune cBeTa. 3aKOHBI OTpakeHus cBeTa. [loctpoenue nzobpaxkeHni B riockom 3epkaie. Chepuueckue 3epkasa.

IIpenomienune cBera. 3aKOHBI PETOMIICHHS cBeTa. AOGCONIIOTHBIN MTOKa3aTensb mpeaomieHus. OTHOCHTEIBHBIN MoKa3aTesb MpeaoMiIeHus. [IoCcTOsHCTBO YacTOTHI CBETa U
COOTHOIIIEHHUE JUTMH BOJH IPHU MEePEeX0/ie MOHOXPOMATHYECKOTO CBETA Yepe3 TPAHHUILy pas/elia IBYX ONTHUECKUX CPe.

Xon sryueit B mpu3me. Jucnepcus cBeta. CioXHBIH cocTaB Oeoro cera. L{Ber.

[TonmHOE BHYTpeHHEE OTpakeHHe. [IpeienbHbIH yroil IMOJIHOTO BHYTPEHHETO OTPaKEHHSI.

CoOwuparoniye 1 paccenBarolue JUH3bI. ToHKas auH3a. POKycHOE pacCTOsSHUE M ONTHYECKAs CHJIa TOHKOH JINH3BI. 3aBUCUMOCTH (DOKYCHOT'O PAacCTOSHHUS TOHKOH chepruuecKoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO MOKa3aTels PEIOMIICHHUS.

@dopMyiia TOHKOU JIMH3BL. Y BEJIUYEHHUE, 1aBAEMOE JIMH30i1.

XoJ nyya, MpoIIe/IIero JMH3Y MO MPOU3BOJILHBIM YIJIOM K €€ TIIaBHOHM onTHuecKoi ocu. [loctpoeHue n300paskeHnit TOUKH U OTpe3Ka MpsSIMOM B COOMPAIOIINX
paccenBaroyX JMH3aX U UX CUCTEMAX.



Onrtuueckue npubopsl. Pasperatomas cnoco6HocTs. [71a3 kak onTnyeckast cucTema.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonHoBast ontuka. IHTepdepenius ceta. KorepeHTHbIE HCTOUYHUKH. Y CIIOBUS HAOIIOICHNUS MAKCUMYMOB 1 MHHUMYMOB B HHTEP(EPEHIMOHHOHN KapTHHE OT ABYX
KOTEPEHTHBIX HCTOYHNKOB. [IprMeph! KiIaccHiecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Judpaxnus ceeta. JJudpaxunonnas pemérka. Y cioBue HaOIIOICHNS INTaBHBIX MAKCUMYMOB IIPH HaJCHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIHOHHYIO PEIIETKY.
[longpuzanus ceera.

TexHUYIECKHE yCTPOWCTBA M TEXHOIOTHUECKHE MPOLIECCHI: OUKH, JyIa, IIEPUCKOII, (DOTOAMIAPAT, MUKPOCKOII, TPOSKIIMOHHBIH aNlapar, MPOCBETICHNE ONTHKH, BOJIOKOHHAS
OITHKA, TU(PPaAKIIMOHHAS PEHIETKA.

Jemoncrpanuu.

3aKOHBI OTPa)KEHUS CBETA.

HccnenoBanue npenoMiIeHHs CBETa.

HaGmonenue nostHOro BHYTPEHHETO OTpakeHHsi. MoJienb CBETOBO/A.

HccnenoBanne Xoaa CBETOBBIX IyYKOB Yepe3 INIOCKONAPAIIIECTbHYIO IUIACTHHY U TIPH3MY.

HccrnenoBanue CBOWCTB H300pakKeHUH B JTHH3AX.

Mopenn MEKPOCKOIIa, TEIECKOTA.

Habnronenue nHTEpdEpEHITNN CBETA.

HaOmoenue 11BETOB TOHKUX IIEHOK.

Habmronenne mudpakunu cera.

W3zyyenne nudpakimoOHHOM peIETKH.

HaGmonenue aupakiHoHHOTO CIIEKTpa.

Habnronenue nucrnepcuu CBeTa.

HaGmonenue nosispusanyu cBera.

[TpuMeHeHNE TOIIPOUIOB AT U3YUCHUS MEXaHUIECKUX HAMPSDKCHUH.

YueHH4eCKuil IKCIIEPUMEHT, J1a0OpaTOpHBIE PabOThI, IPAKTHKYM.

W3mepenne mokasaTess MpeIoMIICHUS CTEKIIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHUS OT BellecTBa (Ha IMPUMEpe JKUIKNX JINH3).
N3mepenne GOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIMH3.

[Moxyuenne n300paxkeHuUst B CHCTEME M3 TUIOCKOTO 3€pKaia 1 JIMH3HI.

[Moxyuenne n300paxeHus B CHCTEME U3 IBYX JIMH3.

KoncTpynpoBaHue TeIeCKOMYECKIX CUCTEM.

Habnronenue nudpakuny, nHTEpGEpeHINY U MOISPU3ALUU CBETa.

W3yuenne nonspu3aiiy cBeTa, OTPaXKEHHOTO OT MMOBEPXHOCTH IUAIIEKTPUKA.

Wzyuenne naTephEepeHIINH JTA3ePHOTO H3TYyUCHNS Ha JBYX IIEIAX.

HaGuronenve aucrepcum.

HaGmronenue n uccnenoBanve TU(PpakImOHHOTO CIIEKTpa.

W3MepeHue JIHHBI CBETOBOM BOJIHBL.

[Monyuenue criekTpa W3ITy4eHHs] CBETOMO/IA ITPH IIOMOIIH JU()PAKIUOHHOMN PEIIETKH.

Pazpnen 6. OcHOBBI crieMaabHON TEOPUU OTHOCUTEIBLHOCTH.

I'panuLbl IPUMEHUMOCTH KIaccu4eckoil MexaHuku. [locTynaTsl cienuanabHON TEOPUU OTHOCUTEIBHOCTH.



ITpocrpancTBeHHO-BpeMeHHOI nHTEepBai. [IpeobpasoBanus Jlopenua. YcnoBue npuanHHOCTH. OTHOCHTEIBHOCTh OJAHOBPEMEHHOCTH. 3aMeVICHHE BPEMEHH U COKpallleHHe
JUTAHBI.

DHEprust 1 UMILYIbC PEMSITUBUCTCKON YaCTHUIIBI.

CBA3b MACCHI C PHEPTHEH U UMITYJIbCOM PEJIATHBUCTCKOH YaCTUIIBI. DHEPTUS MTOKOSI.

TexHUYIECKHE yCTPONCTBA M TEXHOIOTHUECKHE MPOIIECCHI: CITyTHUKOBBIE TPUEMHHUKY, YCKOPUTENN 3apsUKCHHBIX JaCTHII.

YdaeHn4IecKuil SKCTIEPUMEHT, 1a00paTOpHbIE PabOTHI, TPAKTUKYM.

OmnpezneneHne UMITYJIbCa B YHEPTUH PEIATUBUCTCKAX YacTUI] (10 ¢poTorpadusM TPEeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM II0JIE).

Paznen 7. KBanroBas ¢usnka.

Tema 1. KopmyckynsspHO-BOJIHOBOH Ayallu3M.

PaBHOBecHOE TemIoBoE U3NMy4yeHue (M3JIydeHne abCOII0THO YEPHOTO Tena). 3aKoH cMeleHns Buna. ['mnoresa [1nanka o kBaHTax.

DOTOHBI. JHEPTUs ¥ UMITYJIBC (POTOHA.

®doroaddexr. OmbiTer A. I'. CroneroBa. 3akonsl poroaddexra. Ypapaenue Ditainretina mis porodddekra. «Kpachas rpanuma» Gporosddexra.
JlaBneHue cBeTa (B YaCTHOCTH, IABJICHHUE CBETAa Ha a0COJFOTHO MOTJIOMIAIONIYI0 M a0COIIOTHO OTpaXkaromryto noBepxHocts). OnbTel [1. H. Jlebenena.
BomHOBBIE cBolicTBa wacTu. Bomas! ne bpoiuri. [JnnHa BonHE ne Bpoiinsg u pasMeps! 00IacTh JIOKaIU3aui JBIKYIIEHCS YacTUIB. KopIrycKysi pHO-BOTHOBOM Ayalld3M.
Judpaknust 31eKTpOHOB Ha KpHCTaJUIax.

Criermndrika m3Mepenunit B Mukpomupe. CooTHOIIEHHS HeonpenenéHHocTei [ eiizenodepra.

TexHUYECKHE yCTPOWCTBA M TEXHOJIOTHUYECKHE MPOIIECCHI: CIIEKTPOMETP, (POTORIEMEHT, (POTONATUHK, TYHHEIBHBII MUKPOCKOII, COJTHEUHasl OaTapesi, CBETOIHO.
JemoHcTpamnuu.

®doro3hhekT Ha yCTaHOBKE C IIMHKOBOW TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo (HoTodhdeKTa.

HccnenoBaHue 3aBUCUMOCTH COTIPOTHBIICHHS ITOTYTIPOBOIHUKOB OT OCBEUIEHHOCTH.

Ceetonuof.

Connednas 6atapest.

YueHHYeCKHuil DKCTIEPUMEHT, J1ab0paTOpHbIE PA0OTHI, MPAKTHKYM.

Hccnenosanue goropesucropa.

W3mepenne nocrosiHHOM [1nanka Ha ocHOBe nccienoBaHus poTodddekra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YepPe3 CBETOAMO OT HAIIPSKEHUSL.

Tema 2. ®usuka aToma.

OMBITHI 1O MCCIIEAOBAHUIO CTPOEHHs aToMa. [ImanetapHast moaens atoma Pesepdopna.

[Mocrynatet bopa. M3nyuenne n nornomenne GoTOHOB IpH IEPEXo/ie aToMa ¢ OAHOTO YPOBHS 3HEPTHHU HA JIPYTOH.

Buns! ciektpoB. CHekTp ypoBHEH 9HEpruu aToMa BOAOPO/a.

CrioHTaHHOE U BBIHY)KJIEHHOE U3NTyueHue cBeta. Jlazep.

TexHuueckue yCTpoUCTBa U TEXHOJIOTHIECKHE POIIECCHI: CIIEKTPAIBHBIA aHaJIN3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIH KOMIBIOTEP.

JlemoHCcTpanuu.

Mogens onbita Pesepdopaa.

HaOmonenue muHe4aThIX CIIEKTPOB.

VYcTpolcTBO U AeiicTBUE CUETUNKA HOHU3UPYIOIUX YaCTHIL.

Onpenenenye ATUHBI BOIHBI J1a3€pHOr0 U3JIy4EHUs.

YueHn4ecKuil SKCIIEPUMEHT, J1a00paTOpHBIE PabOTHI, TPAKTHKYM.

HabnroneHue mTUHEWYaTOro CIeKTpa.



HccnenoBanue criekTpa pa3pesKeHHOT0 aTOMapHOT'0 BOOPO/a M U3MEpEeHHUe MoCTOsTHHOW Pundepra.

Tema 3. ®u3uKa aTOMHOTO SIpa U 3JIEMEHTAPHBIX YACTHLI.

Hyxuronnas moznens sinpa [eiizen6epra—Banenko. 3apsn siapa. MaccoBoe uncio sapa. M30ToIsL.

PanmoakTiBHOCTE. Anb(a-pacmas. DIEKTPOHHBINA U IO3UTPOHHBIN OeTa-pacnas. ['aMMa-m3ydeHme.

3aKOH paAMOaKTUBHOTO pacmana. PagroakTuBHbIe H30TOIB B Ipupoe. CBOMCTBA HOHM3UPYIOIIETO U3TydeHUs. BiIusHue paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
EctecTBennsiit hon n3nydenuns. Jo3umerpus.

OHeprust CBSA3U HYKIJIOHOB B siipe. SnepHsie cuibl. JedekT maccsl sapa.

Snepusie peakiuu. [lenenue u cuHres siep. SnepHele peaktopsl. [Ipo6iieMbl yrpaBisieMoro TepMOSIEPHOTO CHHTE3a. DKOJIOTHUECKHE aClIeKThl Pa3BUTHS SLICPHOM
SHEPreTUKU.

MeToabl perucTpayy 1 UCCIIeIOBaHMs IEMEHTAPHbBIX YaCTHII.

DyHIaMeHTalbHbIE B3aUMOAEHCTBYS. baproHbl, Me30HbI U nenToHsl. [Ipencrasnenue o CranaapTHoit Mojenu. KBapk-rirooHHas MOJIENb aipOHOB.

®dusnka 3a npegenamu CranaapTHoit Mojenu. TéMHas MaTepus U TEMHas SHEPTUS.

EnuncTBO M3nueckoi KapTHHBI MHpA.

TexHUYeCKHe yCTPOWCTBA M TEXHOJIOTHUYECKHE MPOIIECCHI: TO3UMETP, kKamepa BuilbcoHa, siiepHbIi peakTop, TEPMOSICPHBINA peakTop, aToMHasi 6oM0a, MarHUTHO-PE30HAHCHAS
ToMOTrpadus.

YdaeHn4IecKuil HKCTIEPUMEHT, 1a00paTOpHbIE pabOTHI, MPAKTUKYM.

HccmenoBanne TpekoB YacTHII (TI0 TOTOBBIM (QOTOrpadusim).

HccnenoBanne paguoakTHBHOTO (JOHA C UCTIONB30BAHUEM JO3UMETPA.

W3y4yenune noriuolieHus 6era-4acTHIl aTFOMUHHEM.

Paznen 8. DneMeHTHI aCTPOHOMUH M aCTPOPUIUKH.

Orarnsl pa3BuTHs actpoHomuu. [IpuknaaHoe 1 MUPOBO33peHUECKOE 3HAUCHHE ACTPOHOMUH. [IpHMEHNMOCTD 3aKOHOB (DU3UKH IJ1s1 OOBSICHEHHUS IIPUPOABI KOCMUYECKHX
00BEKTOB.

MeToapl acTpOHOMHUYECKUX HccienoBaHnil. COBpeMEHHBIE ONTHYECKHE TEECKOTIBI, PaJHOTENECKOIIB, BHEATMOC(EepHas aCTPOHOMHUS.

Bun 3Bé3aa0ro Heba. Co3Be3aus, sipkue 3BE3/bI, MTIAHETHI, HX BHIUMOE IBHKECHHE.

ConHevHas cucrema.

Connue. ConHeyHast akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE31.

3BE3/IBI, NX OCHOBHBIE XapPAKTEPUCTUKH. JlnarpaMmma «CHeKTpaIbHBIN KJIacC — CBETUMOCTBY. 3BE3IbI INIaBHOM MOCIIEI0BATEILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb) ISt
3BE3]] MIaBHOM MocIieioBaTeNIbHOCTH. BHyTpeHHee ctpoenue 38€31. COBpeMEHHBIE TIPECTABICHHS O IIPOUCXO0XKICHNH 1 3Bomory CoiHIa U 3BE37. DTaIlbl )KU3HH 3BE3 .
Mueunsiii [1yts — Hawa [Nanakruka. [Tonoxxenue u neuxxenue Connua B 'anaktuke. Tumnbl ranakTuk. PaguoranakTuky 1 kBazapbl. Y€pHbIE ABIPHI B SIAPaX ralakTHK.
Bcenennas. Pacmperne Beenennoit. 3akon Xa00:1a. Pazoeranne ramaktuk. Teopus bonbmoro B3peiBa. PenmukToBoe nznmydeHue.

MacmtabHast cTpykTypa BeenenHoit. MeTaranakTuka.

Hepeménusie mpoGieMbl aCTpOHOMUHU.

Y4yeHuueckre HaOIIOICHNUS.

Habnronenus 3BE31HOT0 HEOa HEBOOPY)KEHHBIM TJ1a30M C UCIIOIB30BaHNEM KOMITBIOTEPHBIX MPIIIOKEHHIH IS ONIPEIeNICHHS MTOJI0KEeHHS HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usi CeBEpHOTO MOIYIIAPHS U SIPKHUE 3BE3IBI.

HaGmonenus B Teneckorn JIyHBI, IIaHeT, TYMaHHOCTEH 1 3BE3IHBIX CKOTUICHHH.

Du3nueCcKuil MIPaKTUKYM.

Crioco0b! n3MepeHHst PU3NIECKUX BEJIMUUH C NCTI0JIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX ITPUOOPOB U KOMITBIOTEPHBIX JaTYMKOBBIX CUCTEM. AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEITHOCTH U3MEpeHUH Gpu3ndecKuX BearnyrH. OLeHKa IpaHuIl OTPEIHOCTEH.



[TpoBeneHne KOCBEHHBIX M3MEPEHHH, HCCIIEIOBAaHNUI 3aBUCUMOCTEH (PU3NUECKUX BENUYMH, IPOBEPKA NPEIOKEHHBIX THITOTE3 (BBIOOP U3 paboT, ONMMCAHHBIX B TEMaTHYECKUX
paszenax «YdeHHUECKHi SIKCIIEpUMEHT, JJAO0OpaTOpHBIE paObOTHI, IIPAKTHKYM).

Obo0bmaromee MOBTOPEHHUE.

O06001menne 1 cCHCTEMaTH3aIMsI COIEPKaHMs pa3/ienoB Kypca «MexaHnkay, «MoneKkymapHas Gpru3nka 1 TepMOIHHAMIKAY, «IEKTpOANHAMUKaY, «KoseOaHus 1 BOIHEI,
«OCHOBBI CIIENNAIBHON TEOPUU OTHOCUTENBHOCTHY, «KBaHTOBas (Qu3HKa», « DMEMEHTHI aCTPOHOMHH 1 aCTPODH3HKI».

Ponb pm3uKH 1 aCTPOHOMHUH B 3KOHOMHYIECKOH, TEXHOIOTHYECKOH, COIMATbHON M 3THYECKOH c(hepax AeSTEIbHOCTH YEI0BEKA, POIIb U MECTO (DM3UKH U aCTPOHOMHH B
COBPEMEHHOW HAYYHOI KapTHHE MHpa, 3HAYCHNE OMICATEIFHON, CHCTEMAaTH3UPYIOMIEeH, OOBSICHUTENFHON 1 MIPOTHOCTHIECKOH (QYHKIMIA (GPU3NIECKOM TEOpHH, POIIb
¢du3nyeckoil Teopur B OPMUPOBAHHUN NPEACTABICHUN O PU3NYECKON KapTHHE MUpa, MECTO (PM3UIECKON KapTHHBI MUPa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIpeCTaBICHUI O IPUPOJE.

MexIpeaMeTHbIe CBS3U.

W3zyyenune kypca pusnKH yriryon€HHOro ypoBHs B 11 Kitacce ocyIIecTBIsIeTCs ¢ YUETOM coJiep KaTeIbHBIX MEKIPEJMETHBIX CBSI3€H C KypcaMu MaTeMaTHuKH, ONOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIe MOHITHS, CBI3aHHBIE C U3yYEHHUEM METOJIOB HayYHOTO NMO3HAHMS: SIBICHHUE, HAYy9IHBIN (akT, rHIoTe3a, Gu3udecKas BeIUIHHa, 3aK0OH, TEOpHs, HaOII0JeHuE,
9KCTIEPUMEHT, MOJICTTMPOBaHNE, MOJICTb, I3MEPEHHE, TOTPEITHOCTH H3MEPEHHH, N3MEPUTEIbHBIC TPHOOPEL, TN(POBast 1a00PaTOPHSL.

MaremaTHKa: peleHne CUCTeMbl ypaBHeHUH. TpuroHomeTprieckue QyHKIUH: CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BekTops! n
UX TPOEKINY Ha OCH KOOPJHMHAT, CIOKEHHE BEKTOPOB. [Ipon3BoaHbIE 311eMeHTapHbIX (GyHKIUMH. [Ipr3HaKy mogobus TpeyroabHUKOB, ONPEIeNICHHE IUTOMAIH INIOCKUX (QUTYD
1 00bEMa Ted.

Bronorus: anexTpudeckue sIBICHAS B )KHBOI NpUpOJIe, KojeOaTenbHbIe IBIKCHNUS B )KUBOH IPHPOJIE, SKOJOTHIECKUE PUCKU ITPH IPONU3BOCTBE IICKTPOIHEPTUH,
3JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOILIEN Cpelibl, YIbTPAa3BYKOBAasl IUAarHOCTUKA B MEJAULIMHE, ONITUYECKUE SBJICHUS B )KUBOU IPUPOJE.

X¥UMHUSL: CTPOCHHE aTOMOB U MOJICKYJI, KPUCTAIIIMYECKasi CTPYKTypa TBEPABIX TeJ, MEXaHH3MbI 00pa30BaHusI KPUCTAUTUUECKOI PEHIETKY, CIIEKTpaIbHbIH aHaIN3.

I'eorpadusi: MarHUTHBIC MOJTFOCA 3EMITH, 3aJICKU MarHUTHBIX Py, (POTOChEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texuonorus: MMPUMEHCHUC MMOCTOAHHBIX MAarHuTOB, 3JICKTPOMArHruTOB, DJICKTPOABUTATEIIb HKO6I/I, réHepaTop NMEPEMEHHOI0 TOKa, MHAYKIIMOHHAA €4Yb, JTUHUU
3NeKTpoIepead, AIEeKTPOABUraTelb, pajgap, paIuonpuEMHUK, TeJIEBU30D, aHTeHHa, TeraedoH, CBYU-neus, ynbTpa3ByKoBas THarHOCTHKA B TEXHHUKE, IPOCKIIMOHHBIN anmapar,
BOJIOKOHHAas OIITHKA, COJIHCUHAasA 6aTape51, CITYTHHUKOBBIC HpI/IéMHI/IKI/I, AACPHas SHEPIeTUKA U OKOJIOT'MYECKUEC aCTICKThI eé pa3BUTHA.

IITAHUPYEMBIE PE3VYJIbTATBI OCBOEHHW A ITPOT'PAMMEI 11O ®U3UKE HA YPOBHE CPEJJHET'O OBLIIEI'O OBPA3OBAHMA
JIMYHOCTHBLIE PE3VYJIBTATDI

JIngHOCTHBIE Pe3yJIbTaThl OCBOEHMS yueOHOTo npenmera «Du3nkay TOIDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00yUarONINXCs PyKOBOJCTBOBATHCS CHOPMUPOBAHHON
BHYTPEHHEH MO3UIMeH JINYHOCTH, CHCTEMOI IEHHOCTHBIX OPHEHTAINH, IIO3UTHUBHBIX BHYTPEHHUX yOESKICHUH, COOTBETCTBYIOUINX TPAJIUIIHOHHBIM IEHHOCTSIM POCCHICKOTO
oO11ecTBa, pacIIMpeHNe )KU3HEHHOTO OITBITa U OTBITA ACATEIBHOCTH B IIPOIECCe pealn3alliil OCHOBHBIX HAIPaBJICHNH BOCIIUTATEIFHON IEATEIFHOCTH, B TOM YHCIIE B YaCTH!
IpakIaHCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMN 00YHArOMIETOCS KaK aKTUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIIECTBa;

MIPUHATHE TPAIUIIMOHHBIX 00IIEUeTOBEYeCKNX T'YMAaHUCTHUECKUX U IEMOKPAaTHYECKIX IIEHHOCTEIH;

TOTOBHOCTBH BECTH COBMECTHYIO JISSTEIFHOCTD B MHTEPECAX TPaXIaHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIIPABJICHNH B 00pa30BaTeIbHON OpraHu3alny;

yYMEHHE B3aHMO/ICHCTBOBATh C COLMAILHBIMA HHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIMSIMH U Ha3HAUCHUEM;

TOTOBHOCTb K TYMAHUTApHOU U BOJIOHTEPCKOM €ATENbHOCTH.

MaTPUOTUYECKOrO0 BOCIIUTAHMUS:

c(hOpMUPOBAHHOCTH POCCHICKON IpaXkJaHCKON MJCHTHYHOCTH, MATPHOTU3MA;



LIEHHOCTHOE OTHOIICHHE K FOCYAapCTBEHHBIM CHMBOJIaM, JJOCTH)KEHHSM POCCUMCKUX YUEHBIX B 00JacTH (DU3MKH U TEXHHKE.

JTyXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, 3THUECKOTO TTOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALHIO U IPHHUMATh OCO3HAHHBIC PELICHHS, OPUCHTUPYSACh Ha MOPAJIbHO-HPaBCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIE B JEATEILHOCTH
Y4E€HOTO;

OCO3HAHHE JINYHOTO BKJIA/Ia B TIOCTPOEHHUE YCTOHYMBOTO OYyAYyIIETO.

3CTETHIECKOTO BOCIIMTAHUS!

3CTETHYECKOE OTHOILCHUE K MUPY, BKJIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA, IPUCYLIETO (PU3MYECKOM HayKe.

TPYOBOTO BOCITUTAHMSI:

MHTEpPEC K Pa3IMYHBIM cepaM NpodhecCHOHaTbHOM AESTEIBHOCTH, B TOM YUCIIE CBSI3aHHBIM C (DU3UKOIM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP OymyIei
npodeccuu U peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO ¥ caM0o00pa30BaHUIO B 001aCTH (PM3UKK Ha TIPOTSHKEHUU BCEH KU3HU.

9KOJIOTUYECKOTO BOCTIUTAHUSL:

c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOH KyJIbTYpHI, OCO3HAHUE TTI00ATBHOTO XapaKTepa SKOJIOTHIECKUX POodIeM;

IUITAHUPOBAHUE U OCYIIECTBICHUE AEHCTBUI B OKPYXKAIOIIEH cpeie Ha OCHOBE 3HAHUS IeJIed YCTOHYMBOTO Pa3BUTHS YEIOBEUECTRA;

pacIpeHne ONbITa ASATEIHHOCTH HKOJIOTHIECKON HAIPaBICHHOCTH Ha OCHOBE MMEIOIIMXCSI 3HAHUH 10 (DU3HKE.

LIEHHOCTH HAYYHOT'O NTO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKOI HAYKH;

OCO3HaHUC ICHHOCTH Haquoﬁ ACATCIBHOCTH, TOTOBHOCTD B IIPOLECCC U3YUCHUA (I)I/I3I/IKI/I OCYHICCTBJIATH NPOCKTHYIO U UCCIICA0BATC/ILCKYIO NCATCIbHOCTh MHANBHUAYAJIbHO U B
TpyIIIe.

METAIIPEJIMETHBIE PE3YJIbTATBHI

ITo3HaBaTeIbHBIC YHUBEPCATIbHBIC YUCOHBIC ACHCTBUSL

BbazoBrie nornueckue aJeMCTBUS:

CaMOCTOATENHFHO (POPMYITHPOBATH M aKTyaIM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIENATH eI ISATeTPHOCTH, 33/1aBaTh MIAPaMETPhl U KPUTEPHH UX JTOCTHKCHUS;

BBISBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHUS B pACCMATPUBAEMBIX (DU3NICCKUX SIBIICHHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIINXCS MaTepHaIbHBIX U HEMaTepPHAIbHBIX PECypCOB;

BHOCHTB KOPPEKTUBHI B ICATEIIEHOCTD, OIICHUBATh COOTBETCTBHE PE3YIIFTATOB IIEJISIM, OLICHUBATH PHCKH MOCIICIACTBHI NEATEIFHOCTH,

KOOPAWHUPOBATH U BBITIOIHATH Pa0OTy B YCIIOBHUSIX PEATbHOTO, BUPTYaIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE MIPU PEIICHUH KU3HCHHBIX IPOOIIEM.

Ba3oBele uccienoBaTebCKue AeiCTBUS:

BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUSBBIMHU MOHITHAMHI M METOAaMHU (QU3HUECKON HAYKH;

BJIAJICTh HABBIKAMU Y4COHO-HUCCIICAOBATEIBCKON M MPOEKTHOM IEATEIBHOCTH B 001aCTH (DU3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEILHOMY MTOUCKY METO/I0B
pelreHus 3a1a49 (U3UIECKOro COJICPIKAHUS, MPUMEHECHHUIO Pa3IMIHBIX METO/IOB IIO3HAHHS,

BJIAJICTh BHJAMH JCATEIBHOCTH 110 TIOJIYYCHUIO HOBOT'O 3HAHMS, €r0 HHTEPIPETAIINH, IPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IIMYHBIX YICOHBIX CUTYAlUAX, B TOM YHUCIIE IIPU
CO3/IaHUM YYCOHBIX IIPOCKTOB B 00JIACTH (PH3UKWY;

BBISIBIIATH IPUYUHHO-CIICICTBEHHBIC CBS3H U aKTYaIM3UPOBATh 33]]a9y, BBIIBUTATh TUIIOTE3Y €€ PeIIeHHs, HAXOIUTh apTyMEHTHI TS JJOKa3aTeIbCTBA CBOUX YTBEP KICHHUIA,
3aJaBaTh MapaMeTPbl U KPUTCPUH PELICHUS;



aHAIU3UPOBATh IIOJYUYCHHBIC B XOJC PELICHHUS 3a1a4l PE3yJIbTaThl, KPUTUUECKU OLCHUBATH UX JOCTOBEPHOCTD, IPOHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (pOpMynHpoBaTh COOCTBEHHBIE 3a/1a4X B 00Pa30BaTENbHON JEATEIFHOCTH, B TOM YHCIIE IPH U3yICHUH QUK

JIaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM, OLICHUBATh IPHOOPETEHHBIN OMIBIT;

YMETh IIEPEHOCHTH 3HAHHA 10 (PU3MKE B MPAKTHUECKYIO 00IACTh )KU3HEICSITEIbHOCTH;

YMETbh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX OOJIacTeil;

BBIIBUTaTh HOBBIE UJIEH, ITPEUIaraTh OPUTHHAIBHBIE TOIXO0ABI M PELICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a9H, JOIYCKAOIINE abTEPHATUBHBIC PEIICHHS.

Pabora ¢ uadopmarueii:

BJIaJIETh HABBIKAMH MOJIyYeHHs] HHPOPMay GU3MIECKOTO COACPIKaHUS N3 UICTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBIISITh OUCK, aHATU3, CHCTEMaTH3aLUI0 U
MHTEPIPETALUI0 HHPOPMALNHU Pa3TMYHbIX BUJIOB ¥ (hOPM MPEACTaBICHUS;

OLIEHMBAaTh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIOJIb30BaTh CPEACTBA MHMOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIIEHHMH KOTHUTHBHBIX, KOMMYHHKATUBHBIX H OPTaHU3AIIMOHHBIX 3a/1a4 C COOJII0/ICHHEM
TpeboBaHMIT IPrOHOMHKH, TEXHHKH 0E30IIaCHOCTH, THTHEHBI, peCypcoCOepeKeHNUS, TPABOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COACP)KAHNS B Pa3IMUHBIX opMaTax ¢ yuéToM Ha3HaYeHUsI MH(POpMALH 1 IEJIEBOH ayINTOPHH, BBIONPAsk ONTHMABHYIO GOpMy
MPECTAaBICHUS U BU3yaIN3alUH.

KoMMyHUKaTHBHBIE yHUBEPCATIbHBIC YICOHBIC ICHCTBUS:

OCYIIECTBIISITh OOIIEHNE HA YpOKax (pU3NKK M BO BHEYPOUIHOH AEATEIHHOCTH;

pacIio3HaBaTh NPEIIOCHUIKNA KOHQIUKTHBIX CUTYallli U CMST9aTh KOH(DIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3/1araTh CBOK TOYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJCTB;

MOHMMATh U UCIOJIb30BATh IPEUMYILECTBA KOMAHHOM Y WHIMBHYaIbHOH padoThI;

BBIOMpPATh TEMATUKY ¥ METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB  BO3ZMOYKHOCTEH Ka)I0T0 WieHa KOIJIEKTHBA;

IIPUHUMATB LIEIY COBMECTHOMU JESATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATh JEUCTBUS 10 €€ NOCTUKEHUIO: COCTABIIATH IUIAH ACHCTBUN, PAaCIPEENATh POJIU C yUETOM
MHEHUI y4aCTHUKOB, 00CY)XIaTh Pe3yJIbTaThl COBMECTHOI PabOThI;

OIIEHMBATh KaYeCTBO CBOETO BKJIa/Ia M KAKIAOT0 YIaCTHHUKA KOMaHABI B OO pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPUIM;

IpeJUlaraTh HOBbIE IPOEKTHI, OLICHUBATh UICH C MO3ULIMH HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE MOBEACHHE B PA3JIMUHBIX CUTYAIMAX, IPOSBIATH TBOPUECTBO M BOOOpakeHHE, ObITh HHUIIMATHBHBIM.

PerynsatuBHbIe yHUBEpCcalbHBIE yUeOHbIE AeHCTBUS

CaMoopraHnusanus:

CaMOCTOSTENILHO OCYIIECTBIIATh TO3HABATENBHYIO AESTEIBHOCTh B 00J1acTH (PU3NKHU U aCTPOHOMUM, BBISBIISITH MPOOIIEMBI, CTAaBUTH U (POPMYIHNpOBaTH COOCTBEHHBIE 3a]1auH;
CaMOCTOSTENILHO COCTABIIATh IUIaH PEHICHHS PACUETHBIX U KaUeCTBEHHBIX 3a71a4, IUIaH BHITIOJHEHHS IPAKTUIECKON paboThI C y4ETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NIPEANIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIupsATh paMKH Y9eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHHN;

JleNlaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh NIPHOOPETEHHBII OIBIT,

crocoOcTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO 3PYANULMH B 001aCTH (DM3HUKH, TOCTOSTHHO MOBBIIATH CBOW 00pa30BaTeIbHBIA U KyJIbTYPHBIH yPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHATIBHBII HHTEIUIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIbTATOB LIEISIM;

BJIaJIETh HABBIKAMH MO3HABATEJILHOM pedIeKCH Kak OCO3HAHMS COBEPIIAEMBIX JEHCTBHI M MBICIMTEIILHBIX MPOIIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUIA;

UCIIONIb30BATh NPUEMBI pe(IIEKCHH /ISl OLIEHKH CUTYaIMH, BEIOOpa BEPHOTO PEIICHUS;



YMETh OLICHUBATH PHCKH U CBOCBPEMEHHO MPUHUMATD PEIICHHUS [0 UX CHIDKCHHIO;
OPHHUMATh MOTHBBI U apI'yMEHTHI APYTUX [PH aHAJIN3E PE3YIbTATOB AESTEIBHOCTH;

OPUHUMATB ce0sl, IOHMMAsi CBOM HEOCTATKH M JJOCTOUHCTBA;

OPHHUMATh MOTHBBI U apI'yMEHTHI APYTUX HPH aHAJIN3E PE3YIbTATOB AESTEIBHOCTH

[pHU3HABaTh CBOE IIPABO U MPABO APYTUX HA OMIUOKH.

B mporecce OCTHXEHNUS TMIHOCTHBIX PE3YIBTATOB OCBOCHHS MPOrPaMMBI IO (DH3HKE ISl YPOBHS CPEIHEro 00mmero 0opa3oBanust y 00yJarOIIIXCsl COBEPLUICHCTBYETCSI
9MOLMOHANBHBII HHTEIUIEKT, [IPE/MONAratoIii COPMUPOBAHHOCTS:

CaMOCO3HAHUS, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHMUMATh CBOE 3MOILIMOHATIEHOE COCTOSIHIE, BUIETh HATIPABIICHUS Pa3BUTHS COOCTBEHHOM 3MOIMOHANBHOM cdepsbl, ObITh
YBEPEHHBIM B ce0e;

CaMOperyaHpOBaHHsl, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH OTBETCTBEHHOCTH 33 CBOE MOBEICHHE, CIIOCOOHOCTD aanTHPOBATHCA K SMOIMOHATBHBIM
W3MEHEHHSM U MPOSBIATH THOKOCTH, GBITH OTKPHITHIM HOBOMY;

BHyTpeHHeﬁ MOTHUBALIUU, BKJ'IIO‘-IaIOHIeﬁ CTPEMJICHUEC K JOCTUIKCHHUIO LI U YCIIEXY, ONITUMU3M, MHUIUATUBHOCTH, YMCHUC ﬂeﬁCTBOBaTb, HUCXoasa U3 CBOUX BOSMO)KHOCTeI‘/’I;
IMIATHH, BKIOYAOIICH CIIOCOOHOCTh IOHUMATh IMOLMOHAIBHOE COCTOSHUC APYTHX, YIUTHIBATH €r0 [IPH OCYIICCTBICHUH OOLICHHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEIKUBAHHIO;

COLMATBHBIX HABBIKOB, BKIIOYAOIINX CIIOCOOHOCTD BHICTPAUBATH OTHOLICHHS C IPYTHMH JIFOIbMHE, 3800 THTHCSL, IPOSIBILSITS HHTEPEC U Pa3peIlaTh KOHQINKTEL.

NPEIMETHBIE PE3VJIbTATDBI

K xoH1y 00yuenus B 10 knacce npeIMeTHbIE pe3ysibTaThl Ha YIIyOJEHHOM YPOBHE JIOJDKHBI OTpaKaTh C(OPMUPOBAHHOCTD Y O0YUYAIOIIUXCSl YMEHHNI:

MOHMMATh POJIb PU3NKU B SKOHOMHUUECKOI, TEXHOJIOTHYECKOMH, SKOJIOTHIECKOH, COLMAIBHOM U 3THYECKOH cdepax AesTeIbHOCTH YellOBeKa, POJib U MECTO (PU3UKH B
COBPEMEHHOW Hay4YHOIl KapTHHE MHpPa, 3HAYEHHUE OIMCATEIbHOM, CHCTEMAaTU3UPYIOLIEH, OOBSICHUTEIbHON M NPOTHOCTHYECKON (PyHKIMiT (PU3UUECKOI TEOPUU — MEXaHUKH,
MOJIEKYJISIPHON (PU3HMKU M TEPMOJNHAMUKH, POJIb GU3UUECKOIl TEOpUH B (POPMUPOBAHUH IPEJICTABICHHH O (PM3MYECKOM KapTHHE MUPA;

pasnuyaTth yCIOBUS MPUMEHUMOCTH MOJIeTiel (PU3NUEeCKUX TEN U MPOIECCOB (SBJICHUH ): MHEPIHAbHAS CUCTeMa O0TcuéTa, abCOIIOTHO TBEPJIOE TENIO0, MaTepUANIbHAS TOUYKA,
PaBHOYCKOPEHHOE JABIXEHHE, CBOOOTHOE Ma/IeHNe, a0COMIOTHO ynpyras aedopmarust, abCoIMOTHO YIPYroe U aOCOMOTHO HEYIPYTOe CTOIKHOBEHHsI, MOJICIH T'a3a, KUIKOCTH
1 TBEPAOTO (KPUCTAINTMYECKOTO) TeNa, NACAIBHBIN a3, TOUSUHbIH 3aps/], OJHOPOIHOE IIEKTPHIECKOE T10JIE;

pas3yuarh ycJIoBHs (TpaHMIbl, 001aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOIHNI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OT PaHNYEHHOCTh
HCTIONB30BaHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh M OOBACHITH MEXaHMUYECKHE MTPOLIECCHI U SIBJIICHUS, HCIIOJIb3YysT OCHOBHBIE MTOJI0KEHHS M 3aKOHBI MEXaHUKH (OTHOCHTEIILHOCTh MEXaHUYECKOTO ABHKEHHUS,
(opMyIIBI KHHEMAaTHKH PaBHOYCKOPEHHOTO JBM)KEHMS, TpeoOpazoBanus ['annes [uiss CKOpOCTH M IepeMelieHns], 3akoHbl HpoToHa, MpUHIUIT OTHOCUTENILHOCTH [ anmmes,
3aKOH BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAaHEHUS UMITYJIbCA M MEXaHNUECKOW YHEPTUH, CBA3b PAOOTHI CHIIBI C M3MEHEHHEM MEXaHHUECKOW YHEPTHH, YCIOBUS PaBHOBECHUS
TBEPOTO Tea), IPY 3TOM MCIOJIB30BaTh MATEMAaTHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS IPUMEHUMOCTH (PH3MYECKUX 3aKOHOB: peoOpazoBanuii ["anues,
BTOPOI'O U TPETHETO 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHUS UMITYJIbCA U MEXAHUUYECKOM SHEPIUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

AQHATN3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SBJICHHUS, HCIOIB3ys OCHOBHBIE TTonokeHNst MKT 1 3aKOHBI MOJNEKYISIPHOH (QH3UKH U TEPMOJIMHAMUKH (CBS3b JABIICHHS
HJEAIBHOTO Ia3a co CpeAHEH KMHETUYECKOW SHEPTUEH TEIJIOBOIO JBM)KEHHS U KOHLIEHTpALUE ero MOJIEKYJI, CBSI3b TEMIIEPATYphl BELIECTBA CO CPEAHEH KMHETUYECKOM
9HEpruel TEeMIoBOro ABMKEHUSI €r0 YacTHLL, CB3b JaBJICHUS UCAIbHOTO ra3a ¢ KOHIEHTpanueil MOJIEKyIl 1 ero TeMIneparypol, ypaBHeHne MenaeneeBa—Knaneiipona,
NIEpPBBIN 3aKOH TEPMOANHAMUKH, 32KOH COXPAaHEHHUS SHEPTUH B TEIUIOBBIX MPOLIECCax), IPH 3TOM HCIOJIb30BaTh MaTEMAaTHYECKOE BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS
IIPUMEHNMOCTH ypaBHeHUs: MeHaeneesa—Knanelipona;

aHAJIM3UPOBATh U OOBSCHSTH SJIEKTPUUECKHUE SIBICHHS, HCIIONIB3YsI OCHOBHBIE ITOJIOXKEHHS U 3aKOHBI MIEKTPOJMHAMUKH (3aKOH COXPAHEHHUS 3JIEK TPUUECKOT'0 3apsijia, 3aKOH
Kynona, noTeHIMaNIbHOCTD 3IEKTPOCTATHUECKOTO OIS, IPUHIUI CYNIEPIO3ULMH IEKTPUUIECKHX MOJIEH, IPU ATOM yKa3bIBasl yCIOBUs IpUMEHMMOCTHU 3akoHa KyioHa, a



TaKXKe MPAKTUICCKUA BaXKHBIC COOTHOIICHUs: 3aKOHBI OMa JUIs y4acTKa IEMX U ISl 3aMKHYTOH 3JIeKTpHYecKol 1enu, 3akoH Jxxoynsi—Jlenna, npaBuia Kupxroda, 3akoHbI
Dapanes 17 AIEKTPOIH3a);

OTIHCHIBATH (PM3UUECKUE TIPOIECCHI U SBICHNUS, NCIOIb3Ys BEIUMIHHEL: ITepEeMeIIeHIe, CKOPOCTh, YCKOPEHNE, UMITYJIbC TEJIA I CHCTEMBI Tell, CHJIa, MOMEHT CHIIBI, TaBJICHUE,
MTOTEHIMAIbHAS YHEPTUS, KHHETHUECKas SHEPTHsI, MEXaHIMIecKasi SHepTHs, padoTa CHIIBI, IEHTPOCTPEMHUTENFHOE YCKOPEHHE, CHJIa TSHKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHHS,
MOIITHOCTbG, YHEPTUS B3aUMOICHCTBUS Tena ¢ 3eMiéil BOIHM3H € IOBEPXHOCTH, SHEPTH YIPYTon AedopMaIiy Ipy>KUHBI, KOJTMYECTBO TEILUIOTHI, aDCOIOTHAS TeMIIepaTypa
Tena, paboTa B TepPMOIMHAMUKE, BHYTPEHHSIS SHEPTHA HACaIbHOTO OJJHOATOMHOTO Tra3a, paboTa HaealbHOTO ra3a, OTHOCUTEIbHAS BIaXXHOCTh Bo3ayxa, KI1/[ nxeansHOTO
TEIUIOBOTO ABHUTATEIS; AIEKTPHIECKOE T0JIe, HAMPSKEHHOCTD AIEKTPHYECKOTO OIS, HANPSHKEHHOCTH TIOJISE TOYSYHOTO 3apsiia WK 3apsDKEHHOTO IIapa B BaKyyMe H B
TUBJICKTPUKE, MTOTCHITUAI JICKTPOCTATHYCSCKOTO TIOJIsI, PA3HOCTh MOTCHIIMAJIOB, AIEKTPOIBIIKYIIAS CHJIA, CHIIAa TOKA, HATIPSHKCHUE, MOIITHOCTh TOKA, JICKTPUYECKas EMKOCTh
IUTOCKOT'0 KOHJICHCATOpa, COMPOTHBIICHUE YJaCTKA IEIH C TIOCIEA0BATCIFHBIM U MapalICIbHBIM COSAMHECHUEM PE3UCTOPOB, IHEPTHS IICKTPUIESCKOTO MOJI KOHJCHCATOPa;
OO0BSICHATH OCOOCHHOCTH MPOTEKAHUS (PH3UUCCKUX ABJICHUIN: MEXaHUYECKOE IBUYKCHUE, TCIUIOBOC IBMYKCHUE YACTHUI] BEICCTBA, TEIUIOBOE PABHOBECUE, OPOYHOBCKOE
nBrkeHue, 1uddysus, ucnapeHue, KUMCHUE U KOHICHCAIINS, TUIABJICHUC M KPUCTALTU3AIHS, HAPABICHHOCTh TEIUIONIEPEIauH, SJICKTPU3AIIHS TEll, SKBUIIOTCHI[HATHLHOCTh
MMOBEPXHOCTH 3aPsIKCHHOTO MTPOBOTHHKA,

MIPOBOJIUTH UCCIICAOBAHHUE 3aBUCHIMOCTH OJTHOH (PM3MUECKON BEIMIHHBI OT JPYTOU C HCIOIB30BAHUEM MPSIMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YNIBTATHI IIOIYICHHOH 3aBUCUMOCTH (PH3UUECKUX BEIMIHMH B BUIC TPAPHUKOB C YIETOM aOCOMOTHBIX MOTPEITHOCTEH H3MEPEHHH, IeTIaTh BEIBOIBI TI0
pe3yabTaTaM HCCIIEIOBaHMS,

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PH3MUCCKUX BEIWIHH, IIPH STOM BBIOMPATh ONTUMANIBHEIA METOA U3MEPEHHS, OIICHUBATh a0CONIOTHBIC M OTHOCHTEIBHBIE TTOTPEITHOCTH
MIPSIMBIX ¥ KOCBEHHBIX H3MEPEHH;

MIPOBOIUTH OTIBITHI ITO MIPOBEPKE MPEIOKEHHON THIIOTE3BI: TNIAHMPOBATE KCIIEPHUMEHT, COOMPATh SKCIICPUMEHTAIBHYIO YCTAHOBKY, aHAM3UPOBATH ITOYUYCHHBIC PE3yIbTATHI
U OeJaTh BBIBO O CTaTyCC npennomeHHoi& TUIIOTEC3bI,

co0r01aTh MpaBKiIa 0E30MacHOro TPy/aa MPH MPOBEICHUH UCCIICAOBAHMIA B paMKaX yueOHOTO IKCIICPUMEHTA, MPAKTHKYMa U y4eOHO-HCCIICIOBATEIBCKOM U POCKTHOM
JIESITEIIBHOCTH C MCITOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOHCTB U 1TaOOPATOPHOTO 000PYAOBAHHS,

pemaTh pacu€THBIC 3a7]aYU C ABHO 33J]aHHOW U HESBHO 33JJaHHOH (pU3MYeCKOi MOICIbIO: HA OCHOBAHHH aHAJIN3a YCIOBUs 000CHOBBIBATh BBIOOP (DPU3MUYECCKOIN MOACIH,
OTBelIaIOHleﬁ Tpe6OBaHI/I$IM 3aaa4u, HpI/IMeHSITI) (I)OpMyJ'IbI, 3aKOHBI, 3aKOHOMepHOCTI/I u HOCTyHaTLI (1)1/13I/I‘IeCKI/IX TeOpI/If/'I HpI/I HUCIIOJIb30BAHUU MAaTEMATUYCCKUX METOJ0B
pemeHI/m 3aaad, HpOBOZ[I/ITL paC‘IéTLI Ha OCHOBAaHUU UMCIOIIIMUXCSA JaHHBIX, aHaHI/I3I/IpOBaTB pe3yJ'H>TaTI)I nu KOppeKTI/IpOBaTI) METObI peIHCHI/IH C y‘-IéTOM HOHy‘IeHHLIX
pe3yIBTATOB;

pemaTh KayeCTBEHHBIE 3a/1a4d, TPEOYIOIre MPUMEHEHHS 3HAHUH U3 pa3HBIX Pa3/IeioB Kypca (pU3HKH, a TaK)Ke WHTETPAIlUH 3HAHUH U3 APYTUX IPEAMETOB €CTECTBEHHO-
HAYYHOTO IHKJIA: BEICTPAUBATH JIOTHYECKYIO IIEMIOYKY PACCYKACHUH C OTIOPOH Ha H3YYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NICCKUE SBICHUS,

HCTIOJIB30BaTh TEOPETHUCCKIE 3HAHUS I OOBSICHEHUS OCHOBHBIX NPHHIUTIOB PA0OTHI H3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX IPOIIECCOB;
MIPUBOJIUATH TIPHMEPHI BKJIaa POCCUICKIX U 3apYOCIKHBIX YIEHBIX-(DH3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU H
TEXHOJIOTHI;

aHaJ'II/I?)I/IpOBaTI) U OUCHHUBATH ITOCICACTBUSA 6BITOBOﬁ u HpOH3BOHCTBeHHOﬁ JACATCIBbHOCTH YCJIIOBCKA, CBHSaHHOﬁ C (1)I/I3I/I‘IGCKI/IMI/I HpOHeCC&MI/I, C HOSI/IL[I/Iﬁ 3KOHOFH‘IeCKOﬁ
0€30MacHOCTH, MPEICTABICHHUHA O PAIlMOHATIBHOM IIPUPOIOOIH30BAHNH, & TAKIKE PA3YMHOM HCIIOIb30BAHUU JOCTHKCHUN HAYKH M TEXHOJOTHH IS TaIbHEHIIIETO Pa3BUTHS
YeJIOBEUECKOIr0 O0IIEeCTRa;

MIPUMEHSTH PAa3JInIHBIE CIIOCOOBI PaOOTHI ¢ HH(pOpMaHEH PU3MUECKOTO COASPKAHUSA C HCIOIH30BAaHUEM COBPEMEHHBIX HH()OPMAI[OHHBIX TEXHOJIOTHH, ITPH ITOM
HCTIOIB30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTHH IS TIOHUCKA, IepepadOTKH U MPEIbSIBICHIS YIeOHOH 1 HAyIHO-TIOMYIISIpHON HH(OPMAINH, CTPYKTYPHUPOBAHUS U
HHTEpIpeTanuy HHOOPMAINH, TIOTYICHHON W3 a3 IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJTydaeMyio HHQOPMAIIHIO U OLICHUBATE ¢€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA HH(DOpMAIHH;

MPOSIBJIATH OPTaHU3AIMOHHEIC U II03HABATEIbHBIC YMEHHUS CAMOCTOSTEIFHOTO MPUOOPETEHUS HOBBIX 3HAHUH B MPOIECCE BHITOTHCHHS MIPOCKTHRIX H y4eOHO-
HCCIIeI0BATEILCKUX PadoT;



paboTath B rpyIiie ¢ MCIOJIHEHUEM Pa3JIMYHbIX COLMAIBHBIX POJIeH, INIAHUPOBATh PaboTy I'PYMIIbI, PAOHAIBEHO PACIPENEIITh ASTeIbHOCTh B HECTAHAAPTHBIX CUTYaIHSIX,
a/IeKBaTHO OLIEHMBATH BKJIAJ( KaXKI0TO M3 YYACTHUKOB IPYIIIBEI B PEIICHUE PACCMATPUBAEMON IPOOIIEMBI;
MPOSIBISITE MOTHBALMIO K OyayIeil mpodecCHOHaIbHON AESTETBHOCTH MO CIIEIMANBHOCTSIM (DH3UKO-TEXHUYECKOTO MPOQHIIA.

K xoHIy 00yuenns B 11 kacce mpenMeTHbIE pe3ysIbTaThl Ha YIIyOJIEHHOM YPOBHE TOJDKHBI OTpakaTh ChOPMHPOBAHHOCTD Y 00yHarOMINXCsl YMEHUH:

MTOHUMATP POJIb (HU3UKH B IKOHOMUIECKOH, TEXHOJIOTHIECKON, COITMATIBLHOM 1 ATHIECKOH cepax AeATeIFHOCTH YeJIOBEeKa, POIb M MECTO (PM3UKH B COBPEMEHHON HAyIHOH
KapTHHE MHpPA, POJIb aCTPOHOMHUU B NMIPAKTHYECKOMN AEATEILHOCTH YEJIOBEKA U NaNbHENIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OMHUCATENbHOM, CHCTEMaTH3UPYIOLIEH,
00BSCHUTEJILHOM U MIPOrHOCTHYECKOH (DYHKIMI (PU3HMIECKOH TEOPUH — IIIEKTPOJMHAMUKH, CHICUAIbHOM TEOPUH OTHOCUTEIILHOCTH, KBAHTOBOH (pU3HKH, poIb pU3NUEeCKOU
Teopuu B (POPMUPOBAHUM MPEACTABICHUH 0 (PU3NMUECKOI KapTHHE MUPa, MECTO (PU3UUECKOI KapTUHBI MUpa B 0OILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IpeJCTaBICHUN O IPUPOJIE;

pas3inuarh yCJIOBHs IPUMEHUMOCTH MoJieel pU3NYECKUX TeN U MPOILeCCOB (SBJICHHUI): 0JTHOPOIHOE IEKTPUUECKOE U OJJHOPOHOE MarHUTHOE T10JIsl, FTapMOHHYECKHUE
KOJIcOaHUs, MATEMaTUICCKUN MasITHUK, HICATbHBIN MPYKUHHBIA MasTHUK, TAPMOHHUYCCKUE BOJIHBI, HICATBHBINA KOJICOATEILHBIA KOHTYp, TOHKAs JIMH3a, MOJICIICH aToMa,
aTOMHOTO 5ipa ¥ KBAHTOBOM MOJIENHN CBETA;

pas3nuyarh ycJIoBHs (TpaHMIB], 001aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOLHHI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OT PAHNYEHHOCTh
HCTONB30BaHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBATh M OOBACHSITH 3JIEKTPOMArHUTHBIE TIPOLIECCH U SIBJIICHHS, HCTIONIB3YsI OCHOBHBIC ITOJIOKEHHS M 3aKOHBI JICKTPOJUMHAMHUKH M CIICIIHAJILHON TEOpHU
OTHOCHTEJILHOCTH (3aKOH COXPaHEHHS 3JIEKTPHIECKOTO 3apsiaa, criia AMIepa, cuia JIopeHIa, 3aKoH 3JeKTpOMarHiTHOM HHAYKIUH, TpaBwito Jlenna, ceszp I/1C
CaMOMHAYKIMHU B JJIEMEHTE HJICKTPHUECKOH IIETTH €O CKOPOCTHIO M3MEHEHNUS CHITBI TOKA, OCTYJIAThI CHENNaIbHON TEOPUH OTHOCUTEIFHOCTH DHHIITEHHA);

aHAJIM3UPOBATh U OOBSCHITH KBAHTOBBIE IIPOLIECCHI U SIBIICHUS, UCTIONIB3YS MOJI0KEHHS KBaHTOBOH (u3unku (ypaBHeHHE DiHIITEHHA 17151 (oTorddekTa, NepBblil U BTOpOH
noctyiatsl bopa, IpUHIMIT COOTHOLICHUS HeolpeaenéHHocTel I eiiseHOepra, 3aK0OHBI COXpaHEHUS 3apsA0BOT0 U MacCOBOTO YHCEJ M SHEPTHHU B AJICPHBIX PEaKIUiX, 3aKOH
PaaroaKTUBHOTO pacmaja);

OIHUCHIBATh (PU3MYECKUE MPOLIECCHI U SABJICHUS, UCIIOJb3Ys BEIMYHHBI: HANPSHKEHHOCTh SJICKTPUIECKOTO TI0JIS, MOTEHIIUAN AJIEKTPOCTATUYECKOTO MOJIS, pa3HOCTh IIOTEHIIMAIIOB,
AMEKTPOABIDKYIIAS CHIIA, MHAYKINSA MAaTHUTHOTO TOJIsl, MAarHUTHBIH ITOTOK, cHila AMIepa, HHIYKTHBHOCTb, 3JIEKTPOIBIDKYIIAsl CHIa CAMOMH/TYKIIMH, SHEPTHSI MAarHUTHOTO
T0JIS IPOBOJIHMKA C TOKOM, PEJIITUBUCTCKUIN UMITYJIBC, TIOJIHASI SHEPTHSI, SHEPTUsl MIOKOsI CBOOOTHOM YaCTHIIbI, SHEPTHUsI U UMITYJILC (POTOHA, MacCOBOE YMCIIO M 3aps] spa,
SHEPIUs CBS3U A1pa;

00BSCHITH 0COOEHHOCTH NMPOTEKAHUS (PU3MUECKUX SBICHUH: DJIEKTPOMAarHUTHAsT HHAYKIHS, CAMOWHIYKIIUS, Pe30HAHC, MHTep(EpeHIHs BOIH, TU(paKkuus, JUCIEepPCHs, TOTHOE
BHYTpCHHEE OTpaxkeHue, horoanextpuaeckuii apdext (pororddexr), anpa- u Gera-pacnansl saep, raMMa-uIIydeHUE saep, PU3HIecKie IPUHIHIEI CIIEKTPaIbHOTO aHAIH3a
n paboTHI J1azepa;

ONpeNeNATh HallpaBlIeHHe WHAYKIIMY MarHUTHOTO M0JIs IPOBOJHMKA C TOKOM, CHIIbI AMIIepa U cuibl JIopeHna;

CTPOUTH U300pa’KeHHE, CO3/1aBaEMOE IUIOCKHM 3epKaJIOM, TOHKOH JINH30H, U PaCCUNTHIBATE €TI0 XapaKTEPUCTHKH;

MPUMEHSTh OCHOBOIIOJIAralol1e aCTPOHOMUYECKUE TIOHSTHS, TEOPUH U 3aKOHBI [UIsl aHAJIM3a U 0OBSICHEHHsT (PU3MYECKUX TPOLECCOB, MPOUCXOASAIINX B 3BE3/1aX, B 3BE3IHBIX
CHCTEMAaX, B MEXTATAKTUUECKON Cpe/ie; NBIKEHUsT HeOEeCHBIX Tell, IBOJIOINY 3BE3/1 U BeeneHHOH;

MIPOBOJIUTH UCCIIEAOBAHHUE 3aBUCUMOCTEN (PM3NIECKUX BEITMYNH C UCIIOIb30BAaHIEM NPSMBIX H3MEPEHHUH, ITPH TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIHTATHI
MTOJTyYCHHOM 3aBHCUMOCTH (PU3WYECKHUX BEITMUMH B BHIE IPahUKOB ¢ yIETOM aOCONMIOTHBIX TOTPEITHOCTEH N3MEPEHHH, AeTaTh BEIBOIBI 110 PE3yJIbTaTaM HCCIICAOBAHMS,
MIPOBOJIUTH KOCBEHHBIE N3MEPEHHUS (PU3MUECKUX BEIIMYHH, IPH 3TOM BBIOHPATh ONTUMAIBHBIN METO]T I3MEPEHHS, OLIEHUBATH A0COOTHBIE U OTHOCHUTEIBHBIE MTOTPEITHOCTH
MPSIMBIX 1 KOCBEHHBIX U3MEPEHUH;

MIPOBO/IUTD OIIBITHI 110 MIPOBEPKE MPEATI0KEHHOH TMIOTE3bI: IIIAHUPOBATH IKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh ITOJIyYEHHBIE PE3YJIbTATHI
U JIeNaTh BBIBOJ O CTaTyce NPEAJIOKEHHOM IUIOTE3bl;

ONHKCBIBATh METO/IbI MOIYUYEHUSI HAYYHBIX ACTPOHOMHUUECKUX 3HAHHH;



co0Jo/1aTh IpaBuiia 0€30IaCHOTO Tpy/ia MPH NPOBEACHUN MCCIIE0BAHMI B paMKax yueOHOTO SKCIEPUMEHTA, IPAKTUKYMa U Y4eOHO-MCCIIEI0BATEILCKON U IPOEKTHOM
JIESITEIFHOCTH C HCTIONb30BaHUEM N3MEPHUTENIBHBIX YCTPOHCTB U 1a00OPaTOPHOTO 000PYI0BAHHMS;

pemats pacy€THBIE 33a4H C IBHO 33laHHON M HESIBHO 3aaHHOH (PU3MUECKOI MOJENbIO: HA OCHOBAHHH aHAIN3a YCIOBUS BHIOMpATh (PU3NIECKUE MOIEIH, OTBEYAIOIINE
TpeOOBaHUAM 337a4H, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYIIAThl (PU3NIECKUX TEOPHH NPH UCTIONb30BAHUN MaTEMAaTHIECKUX METOAOB PELICHUS 3314,
IIPOBOANTD PACUETHI HA OCHOBAHUH MMEIOIINXCS JTAHHBIX, AHAIN3UPOBATh PE3YJIbTATHI M KOPPEKTUPOBATH METOABI PEMICHHS C YIETOM MOIYYCHHBIX PE3YIIbTATOB;

pemaTh Ka4eCTBEHHBIC 3aa49l, TPpeOyIomue MPUMEHEHNS 3HAaHUH U3 pa3HbIX Pa3feioB Kypca (pU3MKH, a Takke HHTETPaluy 3HAaHUH M3 JPYTUX HPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA: BBICTPANBATh JIOTHUECKYIO LIETIOUKY PAcCyXICHHUH ¢ OMOPOil Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHNUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHMS IS OOBSCHEHHUSI OCHOBHBIX NPUHIIUIIOB PabOTHl H3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB M TEXHOJIOTHUECKHUX MIPOLIECCOB;
MIPUBOIMTH MIPUMEPHI BKJIA/Ia POCCUICKUX M 3apyOS)KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHE IIPOLIECCOB OKPYIKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

aHAJIM3MPOBATh M OLICHUBATH MOCJIEICTBHS OBITOBOM U MPOM3BOACTBEHHON JISSITENLHOCTH YEIOBEKa, CBA3aHHOM ¢ (PU3NUECKHMU MPOIecCaMu, ¢ MO3UINH 3KOJIOTHYECKOH
0€301acHOCTH, IPEICTABICHUI O PAI[IOHAJIBHOM IIPUPOIOIIONIL30BAHHH, & TAKXKE Pa3yMHOM HCIOJIB30BaHUH JOCTH)KEHUI HAyKH Y TEXHOJIOTHH JJIs JalbHEHIIero pa3BUTUS
YEJI0BEUECKOTO 00IIECTBa;

MIPUMEHATH Pa3IHYIHBIE CIOCOOB! pabOTHI ¢ HHPOPMaNHeH HU3NIECKOTO COAEPKAHMS C HCIIOI30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOIOTHH, TIPH 3TOM
HCTIONIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOIOTUH IS TONCKA, IEpepadOTKH 1 IPEIbABICHUS yueOHOH U HayqHO -TIOMyJIIpHOH HH(OPMAINH, CTPYKTYPHPOBAHHS U
HHTEpIIpeTanul HHGOpMAaLUH, TIOTyYCHHON U3 PA3IMYHbIX HCTOYHUKOB, KPUTHIECKH aHAJIM3UPOBATh MOIydaeMyto HH()OPMALHIO U OIICHUBATh €€ TOCTOBEPHOCTH KaK Ha
OCHOBE MMEIOIIMXCS 3HAaHNUH, TaK U Ha OCHOBE aHaJIN3a HCTOYHNKA HHPOPMAIINH;

MIPOSIBIISITH OPTraHN3allMOHHBIC U TI03HABATEIbHBIC YMEHHUS CAMOCTOSITENIFHOTO MPHUOOPETEHNS HOBBIX 3HAHHUH B ITPOIIECCE BHIMIOIHEHHS IPOSKTHBIX U yIeOHO-
UCCIe0BaTeIbCKUX padoT;

paboTath B rpymnme ¢ UCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIeH, INIaHUPOBATh paboTy IPYIIIBL, PAOHAIBHO PACIIPENEISATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIHSX,
aJIeKBaTHO OIIEHMBATh BKJIAJ] K&KAOTO U3 YUaCTHUKOB TPYIIIBI B pEIIeHHE pacCMaTpUBaeMOi IPOOIIEMBI;

MPOSIBJISITH MOTHBALMIO K Oy yIieil MpodecCHoHaIbHON IESTENBHOCTH 1O CIIEHHUAIBHOCTSM (U3UKO-TEXHUYECKOTO MPOQUIIS.
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Bbutnuoreka I[IOK
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Konmuectso yacos OnexTpoHHBIE (HU(PPOBHIE) JomomauTenpHAS
Ne /it HanmMeHoBaHue pa3aenoB U TEM NPOrpaMMBbl
Bcero 00pa3oBaTeIbHEBIE PECYPCHI nHpOpMAaNUs
Pazpen 1. DJIEKTPOAMHAMUKA
Bubnuorexa I[IOK
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