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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3rke Ha ypoBHE cpeHero odriero oopa3oBanus pa3paboTaHa Ha OCHOBE
MOJIOKEHU U TPeOOBAaHUH K pe3yJlbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeiIbHOM MPOrpPaMMBL,
npencrasieHHbix B @I'OC COO, a Taxke ¢ yuérom QenepanbHOil padoueil mporpammbl
Boctiutanus u KoHuenmmu npenogaBanust yaeOHoro npenmera «Dusnka» B 00pa3oBaTeIbHBIX
opranmsanusx Poccuiickoit @Depepanuu, peaM3ylOIIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IPOTPaMMBEI.

[Iporpamma 1o ¢Qusuke ompenenser 00s3aTeNbHOE TPEAMETHOE COAEpIKaHue,
YCTAQHABJIMBAET PEKOMEHIYEMYIO IIOCIIEOBATEIBHOCTh M3YUEHHsI TEM W DPa3/eioB y4eOHOTO
npeaMeTa ¢ y4€TOM MEKITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JJOTMKH yueOHOTo Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyuatomuxcs. [Iporpamma o ¢pusnke 1aét npeacTaBieHre o TEesX,
CoJIepXaHuu, 00IIel cTpaTerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHUSL 00yUAIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOaEHHOM ypOBHE.

N3yuenne kypca ¢usuku yriayOnEHHOrO YpOBHA IO3BOJIAET pPEATU30BaTh 3aJa4d
npodeccnoHaIbHON OpHEHTAlUK, HAIpaBJIEHO Ha CO3JaHUe YCIOBHUW JUISl TPOSBICHHSI CBOUX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCs, KOTOpbIe
HEOOXOIUMBI NIl TPOAOJDKEHUS oOpa3oBaHHMs B OpraHu3anusx Mpo¢ecCHOHATbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B mporpamme mo ¢usmke omnpenensroTcs IUIaHUPyeMble pe3yiabTaThl OCBOEHHUSI Kypca
(U3HKYM HA YPOBHE CPETHETO 00IIero 00pa30BaHUs: TMYHOCTHBIE, METAIPEAMETHBIC, IIPEAMETHBIC
(ma yriryosniéHHOM ypoBHE). HayqHO-METO10710rHYeCKO OCHOBOM 11 pa3pabOTKH TPEOOBAHUMA K
JUYHOCTHBIM, METalpeMETHBIM H MPEIMETHBIM pe3yJbTaraM OOyJarollnuXcs, OCBOMBIIUX
nporpaMMmy 1o (U3MKe Ha ypOBHE CpPEAHEro oOIero oOpa3oBaHUs Ha yriayOJaEHHOM ypOBHE,
SIBIISICTCSI CHCTEMHO-ICSITEIIbHOCTHBIH ITOIXO].

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca (U3UKU Ha yriiyOJIEHHOM YpOBHE, B TOM UHCIIE
MpeIMETHBIEC PE3yabTaThl MO roJiaM O0yYEeHHUS;

COACPpIKAaHUC yqe6Horo npeameTa «Du3ukay 1o rogaM O6yLIeHI/IH.

[Iporpamma mo ¢u3uke HMeeT MPUMEPHBIH XapakTep U MOXKET OBbITh HCIHOJIB30BaHA
YUUTENIMH (PU3UKHU I COCTABIICHUSI CBOMX Pa0OUYUX MTPOTPAMM.

HporpaMMa 110 (I)I/ISI/IKG HE CKOBBIBACT TBOPUCCKYIO NHUIITUATUBY y‘IHTeHCﬁ U IIpCIOCTaBIIACT
BO3MOXXHOCTH JIs pCain3allvil pa3jInYHbIX MCTOINYCCKUX ITOAXOJ0B K IIPCIIOJaBaAHUIO (1)I/ISI/IKI/I
Ha YFJ'IY6J'IéHHOM YPOBHE IIPpU YCIIOBHUH COXPAHCHUS 00s13aTeNIbHOM YacTU COZCpIKaHUA KypcCa.

dusmka Kak Hayka 0 HanOoJiee 0OIMX 3aKOHAX MPHUPOJIbL, BBICTYIAs B KaYeCTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpyXarolleM Mupe.
HIkonbHBI Kypc ¢(uU3MKM — cHCTEMOOOPa3yIOUMi Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XuMuel, ouonoruelt, ¢uznyeckoit reorpadueil u actpoHomuen. Vcnosap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN OMpPENeNIo XapakTep M OypHOe pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOJYYEHHs HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOiicTBaMu. M3ydyeHune (u3MKM BHOCHUT OCHOBHOM BKJIag B



(opMUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaromerocs, B GOpMHUPOBAHNE YMEHUI
IIPUMEHSTh HaAyYHBIM METO/ [T0O3HAHUS IIPU BBINOJIHEHUHU UMHU Y4€OHBIX UCCIICJOBAHUI.

B ocHoBy kypca ¢u3uku Ha ypoBHE CpeaHero oOrmiero oOpa3oBaHus MOJOXKEH Psij UACH,
KOTOPBIE MOYKHO pPAaCCMaTPUBATh KaK MPUHIIMIIEI €r0 TIOCTPOCHUSI.

Hoea yenocmnocmu. B cCOOTBETCTBUHU C HEW KypC SIBJISETCS JJOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn 2enepanuzayuu. B cOOTBETCTBUM C HEN MaTepuan Kypca QU3MKU 00beTUHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusercs (OpPMUpPOBAHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. E€ peanusanys MpeanogaracT UCIoJIb30BaHNE T'YMaHUTAPHOTO
noTeHIana GU3nIecKor HayKu, OCMBICTICHUE CBS3H Pa3BUTHUSL (PU3UKH C pa3BUTHEM OOIIECTBA, a
TaKkKe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U IKOJIOTHYECKUMHU MPOOIEMaMU.

Hoesa npuxnaonou nanpagnennocmu. Kypc dbvzuku yramyOoa€HHOTO YpOBHS MPEANOIaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKUX W TEXHOJIOTHYECKUX MPUIIOKEHUN H3YYCHHBIX
Teopuid W 3akoHOB. I[Ipum 3TOM paccMaTpuBarOTCs Ha YpPOBHE OOIIUX MPEACTaBICHUN U
COBpPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJOTHH.

Hoea »3rxonozuzayuu peanusyercsi MOCPEIACTBOM BBEACHUS DIEMEHTOB COJACpIKaHMUS,
MOCBAIMIEHHBIX YKOJIOTUYECKUM MpobiIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a Takke 00CyX AeHUs MPo0IeM pallMOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
9KOJIOTMYECKOl 0€30MacHOCTH.

OcBoeHnue cofepxaHusl MPorpamMmbl MO0 (PU3UKE TOJHKHO OBITH MOCTPOCHO HAa MPUHIUIAX
CUCTEMHO-AEITEeIbHOCTHOTO NoaxoAa. [lyia pusuku peanusanus 3TUX IPUHLIUIIOB Oa3upyeTcs Ha
WCIOJIb30BAHUU CaMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeHCTBYIOIIEro ¢akTopa
yaeOHoro mpouecca. /st yriy6i€HHOTo YpOBHS —3TO CUCTEMA CaMOCTOSITEIbHOTO YYEHHUECKOTO
SKCIEPUMEHTA, BKJIIOYAIONIET0 (PPOHTANBHBIE YYEHUUYECKHUE OIBITHI MPU H3yYEeHHUH HOBOTO
Marepuana, JlabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI ABa criocoda
peanuzanuu pU3NUECKOro NpakTUKymMa. B mepBoM cilyyae mpakTUKyM IMPOBOAUTCS OO0 B KOHIIE
10 u 11 xaccoB, MO0 MOCIIE IEPBOTO M BTOPOTO MOJIYT0JUiA B KaXKJIOM U3 3TUX KilaccoB. Bropoii
crocobd — 3TO uHTerpauus padoT MpakTUKyMa B CHCTeMY JabOpaTOpHbIX pPadoT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3ydeHus pasnena (temsl). [lpu sTom moxa paboramu mpakTUKyma
MOHUMAETCS CaMOCTOSITENIbHOE HCCIEOBaHHE, KOTOPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BHJIa €3 MOIIaroBO HHCTPYKIUH.

B mporpamme no ¢usuke cucremMa y4eHHYECKOro SKCIEPUMEHTa, J1a0opaTOPHBIX paboT U
MIPaKTUKyMa MpPe/CTaBlIeHa eIUHBIM MepeyHeM. BoIOOp TeMaTHKu Ui 3TUX BUAOB YUYCHUUYECKUX
MPAKTUYECKUX PAbOT OCYIIECTBISETCS YJ4aCTHHKAaMU 0Opa30BaTEIbHOTO Ipolecca MUCXOAS M3
OCOOCHHOCTE MOYPOYHOTO TUIAHUPOBAaHWS M OCHamleHus KkaOuHeTa ¢usuku. Ilpu sTOoM
obecrieunBaeTcs OBJaJeHHE OOYYAIONIMMUCS YMEHUSMH MPOBOAUTH MPSMBIE M KOCBEHHBIE
W3MEpEeHUs, UCCIENOBAHMS 3aBUCUMOCTEH (U3NYECKHX BEIMYMH M TIOCTAHOBKY OIBITOB TIO
MIPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonpmoe BHUMaHMNE YACTACTCA PCHICHUTO paC‘léTHHX N Ka4YCCTBCHHBIX 3aaady. HpI/I 9TOM
HJIA pvaéTHLIX 3aa4 IMPUOPUTCTOM ABJIAOTCA 3ada4u C SABHO 3aJJaHHOM W HESIBHO 3aJlaHHOM
(1)H3H‘ICCKOI>1 MOJCIIbIO, IMTO3BOJIAIOMNEC IPUMCHATD H3YYCHHBIC 3dKOHBI U 3dKOHOMEPHOCTH KaK U3



OJIHOTO pazzerna Kypca, TaKk M HMHTErpUpys NPUMEHEHUE 3HAHWM W3 pPasHbIX pasnenos. [ns
Ka4eCTBEHHBIX 3a/la4 MPHOPHUTETOM SIBJSIIOTCA 3aJaHus Ha OOBsICHEHHE/TpeacKa3aHue
NpoTeKaHus (PU3NUYECKUX SBJICHUN M MPOILIECCOB B OKPYXKAIOMIEH JKHU3HM, TpeOyromue BhIOOpa
¢bu3nvecKoit MOIEH I CUTYalluU PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpeboBanmsimu PI'OC COO k MarepHaabHO-TEXHHYECKOMY
obecrnieueHnI0 y9e0HOTO TIporiecca Kype (U3WKH YriayOJIEHHOTO YPOBHS HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs TOJDKEH M3y4yaTbCs B YCIOBHSIX INpPEAMETHOro KaOwHera. B kaOunere
(bU3MKK TODKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /IS BHITIOTHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja00OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIOHHOE 000pYI0BaHHE.

JlemoHcTparionHoe 00opynoBanue (OPMHUPYETCS B COOTBETCTBHU C TMPUHIIMIIOM
MHUHUMAJILHOU JOCTAaTOYHOCTHU U oOecrieunBaeT IMOCTAHOBKY ICPCUMCICHHBIX B IMPOrpamMmeE I10
(1)I/ISI/IK€ KIIFOUYCBBIX )ICMOHCTpaHHfI A UCCIICAOBAHUSA H3Yy4YaCMBbIX SIBJICHUN W mponeccos,
OMITMPUYICCKHUX U q)YHHaMCHTaJ'IBHI)IX 3aKOHOB, UX TECXHUYCCKUX HpHMGHGHHfI.

JlabopaTopHoe 000pyTI0BaHKE ISl YICHHUECKUX MIPAKTUIECKUX PaboT PopMUpYyETCs B BUIE
TEMaTUYEeCKMX KOMIUIEKTOB M oOOecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyuatonuxcsa. Temarnyeckue KOMIUIEKTHI J1aOOpaTOpHOTO OOOpYIOBAaHUS JOJDKHBI OBITH
MTOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX W LU(POBBIX MpHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUE IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHE MHTEpPECA U CTPEMIICHUSI 00YYAIOIIUXCS K HAYYHOMY U3Y4YEHUIO TPUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pa3BUTHE TMPEJICTaBICHUM O HAaydHOM METOJe TO3HaHus U  (OpMUPOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(¢bopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa U3Y4YEHHS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

(dhopMHpoBaHHEe YMEHUN OOBSCHATH SIBICHUS C UCIOJIB30BaHUEM (U3UYECKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(hopMHpoBaHKe MTPEICTABICHHUM O POJIU PU3UKU IJIS1 pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJOTHUH;

pa3BUTHE TMPEJCTaBICHUA O BO3MOXHBIX cdepax Oyaymei mnpodeccruoHaTbHON
NEeSITENIbHOCTH, CBSI3aHHBIX C (HU3UKOW, MOArOTOBKAa K JalibHEWIIeMy OOYYeHHI0O B 3TOM
HaIpaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeNei obOecrieunBaeTCs peHICHUCM CJIICAYHOIIUX 3aad B IPOLCCCC
HU3YUCHUS KypcCa (1)I/I3I/II(I/I Ha YPOBHC CpCIAHCTO O6H.[€FO O6pa3OBaHI/I5II

NpUOOpEeTeHNe CUCTEMbl 3HAHUM 00 OOHMX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUSX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO GU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI acTPO(U3UKH;



(bopMupoBaHHE YMEHUN MPUMEHATh TEOPETUYECKHE 3HAHUS sl OOBSCHEHUS (PU3HUECKIX
SIBJICHUH B IPUPOJE U JUIS IPUHATHUSA IPAKTUYECKUX PELICHUN B IOBCETHEBHOM KU3HH;

OCBOCHHE CTIOCOOOB pEIICHHs Pa3IMYHBIX 3a7a4d C SBHO 3aJaHHON (PU3UYECKON MOJIENbIO,
3aa4, TOJPa3yMEBAIOUINX CaMOCTOATEIBHOE CO3JaHue (U3NYECKON MOJAETH, aJeKBaTHOM
YCIIOBHUSIM 33J1a4M, B TOM YHUCJIE 3a]1a4 UHKEHEPHOT0 XapaKTepa;

MOHUMaHUe (PHU3MUYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIAQJICHUE METOJaMHU CaMOCTOSITEJILHOTO TIUIAHUPOBAHUSA W TPOBEACHUS (U3MUECKHUX
IKCIIEPUMEHTOB, aHAJM3a W WHTEpPIpEeTanud WHOOPMALUU, OINPEACICHHUS JTOCTOBEPHOCTH
MIOJIyUEHHOTO pe3yJbTaTa;

CO3/IaHUE YCJIOBHUM IJI Pa3BUTHUS YMEHUM IMPOEKTHO-HCCIEIOBATENBCKOM, TBOPYECKOMN
NEATEIIbHOCTH;

pa3BuTHE UHTEpeca K chepam mpoPecCHOHATILHON eI TEIbHOCTH, CBSI3aHHOM C (PU3UKOMA.

B cootBerctBum ¢ TpeboBanusmu GI'OC COO yriayOnEHHBIN YpOBEHB H3yUeHUS YI€OHOTO
npeameta «du3nkay Ha ypoBHE cpeaHero obmiero oOpa3oBaHMs BBHIOMpPAETCS OO0yUarOIIMMHUCH,
TUTAHUPYIOIIAMH  TPOJIOJDKEHUE O00pa30BaHUS IO CIECIHATBHOCTAM  (PH3UKO-TEXHUIESCKOTO
npoduis.

Ha uzyuenue ¢usuku (yrayon€HHBIN ypOBEHB) HAa YPOBHE CPEIHETrO OOIIEro o0pa3oBaHus
otBoautcs 340 gacos: B 10 ximacce — 170 gacoB (5 wacoB B Henenmo), B 11 kimacce — 170 gacos (5
4acoB B HEJICITIO).

[Ipemyaraemerit B mporpamme 1o (u3uKe nmepeyeHb Ja00OpaTOPHBIX U MPAKTUUECKUX padoT
SIBJIIETCS PEKOMEHJOBAHHBIM, YUYMTEIb JEJIaeT BBIOOp MPOBEACHHUS JabOpaTOpHBIX paboT u

OTIBITOB C YYETOM UHIUBUIYaTbHBIX 0COOCHHOCTEH 00yJaroIuXcsl.

COJEPKAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. HayuHnblii MeTO/ MO3HAHUS PUPOIBI.

dusznka — Q)YHI[aMeHTaHLHaH HayKa O IIpUpoe. Hay‘lHBIﬁ MCTOA IIO3HAHHUA M MCTOIBI
HCCICIO0BAaHUA CI)I/I?»I/I‘ICCKI/IX SIBIICHUH.

DKCIIEpUMEHT U TeOpHUsl B Mpoliecce Mo3HaHus npuposl. HabmoaeHne u sSKkCrepuMeHT B
buzuke.

CnocoObl HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIIMYHH (aHaJ'IOFOBBIC )51 I_II/I(I)pOBLIe HU3MCPUTCIIbHBIC
HpI/I60pH, KOMITBIOTCPHBIC TATYNKOBLIC CI/ICTCMBI).

[TorpemnocT u3mMepeHuit Gpu3nIecKux BeITU4rH (a0CONIOTHAS U OTHOCUTENIbHAS).



MonenupoBanue (pU3NYECKUX SBICHHM M MPOLECCOB (MaTepHuajbHas TOYKa, aOCOJIOTHO
TBEPOE TENO, UAcaTbHAas! )KUJKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIN 3apsn). ' unoresa. dusnueckuit
3aKOH, T'PaHULbI €70 IPUMEHUMOCTH. PU3ndecKas TEOpHUsL.

Ponp m mecto ¢u3uku B (GOpPMHUPOBAHUM COBPEMEHHOH HAy4HON KapTUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuKym.

N3mepenue cuiibl TOKa U HAIIPSDKEHUS B LIETIH ITIOCTOSIHHOTO TOKA ITPY IIOMOIIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakOMCTBO ¢ 1U(poBoii mabopatopuer mo Qusuke. [IpuMepsr n3mMepeHus: PU3NUESCKUX
BCJIMYMH IMPU MOMOIIIHN KOMIIBIOTCPHBIX JATYUKOB.

Pa3znea 2. MexaHuKa.
Tema 1. Kunemamucka.

Mexaanueckoe aBukeHue. OTHOCHUTEIBHOCTh MeEXaHHMYeCcKOTro ABMkeHud. Cucrema
oTcuéTa.

[Ipsimas 1 oOpaTHas 3a7ja4u MEXaHUKH.

Pannyc-BekTop MaTepHaJbHOW TOYKH, €ro IPOEKIUM HAa OCH CHCTEMBI KOOPAMHAT.
Tpaektopusi.

[lepemenienue, cKOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepHUaTbHOM TOYKH, UX MPOEKIUU HAa OCH CHCTeMbI KoopAuHat. Clio)KeHHe MepeMelleHul 1

CJII0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE NBMKEHHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHU U UX Ipa(UKH.

CBoOoiHOE MajieHre. Y CKoOpeHue cBOOOIHOTO najeHus. [IBmkenue Tena, OpoieHHOro Mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOU TOYKU OT
BPEMEHH U UX rpauKu.

KpuBonuneiinoe apmxkenue. JIBUkeHne MaTepUaIbHON TOUKU 110 OKPYKHOCTHU. YTJIOBas U
nuHeitHas ckopocth. Ilepwon u yacrota oOpamenus. LleHTpocTpemuTtensHoe (HOpMalbHOE),

KacaTCJIbHOC (TaHFCHI_[I/IaJ'IBHOC) U MOJIHOC YCKOPCHUC MaTCpHaHLHOﬁ TOYKH.

Texuuueckue YCTpOﬁCTBa U  TCXHOJOIHYCCKHC IIPpOLCCChI: CIIMAOMCTP, IABUKCHHUC
CHapsA10B, LICIIHBIC, H_ICCTepéH‘laTBIe u peMéHHHe nepeaadnu, CKOPOCTHLIC J'II/I(I)TBI.

Hemoncmpayuu.
Monenb cucTeMbl OTCUETa, HILTIOCTPAIls KHHEMAaTHYECKUX XapaKTEPUCTUK TBUKEHUS.
CrocoObl UCCIIEIOBAHUS IBUKCHUM.

I/IHHIOCTpaLII/IH MpEACIIbHOTO IEpeXoJa U UBMCPCHUC MT HOBEHHOM CKOpPOCTH.



[IpeoOpazoBanme IBUKCHHI C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmoienue ABMKEHUS Tea, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.
Hamnpagienne cKopoCTH Ipy JBHKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeH, TPACKTOPUM, CKOPOCTEH IBIKEHUSI OJTHOTO U TOTO K€ Tejla B Pa3sHBIX
cUCTEeMax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.
N3yuenne HepaBHOMEPHOTO JBUKEHUS C IIEJIBIO ONPEEIICHIS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHHus py MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JIBHKEHUU.

N3mepenne yckopeHHst CBOOOHOTO MafeHus (PEKOMEHI0BAaHO HMCIOJIB30BaHNUE U(POBOA
nabopaTopun).

N3yuenune nBrxeHHs Tena, OPOIIEHHOTO TOpH30HTAIBHO. [IpoBepKka rumoTe3bl 0 MPsIMOM
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIbHOCTHIO MOJIETa U HAYaJIbHOM CKOPOCTHIO Tea.

W3ydenue nBuKeHHs Teja 10 OKPY>KHOCTH C MTOCTOSIHHOM MO MOYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH Tiepuoja oOpalleHuss KOHMYECKOro MasiTHUKAa OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

[TepBriit 3akoH HeroToHa. MHepuuanbubie cuctemMbl oTcuéra. [IpUuHIMIT OTHOCUTEILHOCTH
lNanmnes. HennepuuaabHble CHCTEMBI OTCUETA (OTIPEICTICHUE, TIPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil.

Bropoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuit 3akoH HproToHA 711 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHOM U MHEPTHOM MacChl.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHUS OT BBICOTHI HAaj
MOBEPXHOCTHIO MJIAHETHl M OT reorpaguueckoi MmUpOTHL. JIBWKeHHEe HEOEeCHBIX Tel U HX

CIIYTHUKOB. 3aK0HBI Kennepa. HepBa;I KOCMHYCCKad CKOPOCThb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BKyYIIErocsi ¢ yCKOPEHUEM.



Cuna Ttpenusa. Cyxoe Tpenue. Cuiia TpeHHMs] CKOJIBKEHMS W CWJIa TPEHHUS IOKOSL.
Koadduuuent tpenus. Cuna cCONpOTHUBICHUS NPU JIBWKEHUU Tea B JKMIKOCTU WM rasze, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKCHMUS.

Hasnenue. ['unpocraruueckoe nasienue. Cuna Apxumena.

Texauueckue YCTPOﬁCTBa U TCXHOJIOTMYCCKHUEC MPOUCCChI: IOAIMIIHUKH, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jemoncmpayuu.
Habntonenue ABM>KEHUS TN B MHEPLMAIBHBIX U HEMHEPLHMAIBHBIX CUCTEMAaX OTCUETA.
[IpuHIHAIT OTHOCUTEIBHOCTH.

Kauenne aByX WWIMHAPOB WIM IIAPOB Pa3HOW MAacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEIILHO HEMHEPIIUAIBHON CHCTEMBI OTCUETA.

CpaBHEHME PaBHOACHCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IIPOU3BEICHUEM MacChl Tella
Ha €r0 YCKOPEHHE B MHEPLHUAIBHONU CUCTEME OTCUETA.

PasenctBo CHJI, BOBHUKAIOIIWUX B PE3YJILTATE B3aI/IMO)IeI\/’ICTBI/I5[ TCII.

H3mepenne Macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOabEME U MAJCHUH.

LenTpoOexHble MEXaHU3MBI.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenue paBHOACHCTBYIONICH CUJT IIPU ABMXKEHUU OpycKa 10 HAKJIOHHOM IJIOCKOCTH.

HpOBepKa TumnoTe3bl O HE3aBUCHMMOCTH BPCMCHU JIBHIXCHHA 6pyc1<a 10 HaKJIOHHOM
IUIOCKOCTH Ha 3aJIaHHOC PACCTOSAHUC OT €0 MacCChI.

HccnenoBanue 3aBUCUMOCTH CWJI YIIPYIOCTH, BO3HUKAIOIIMX B TPYXKHHE M PE3HHOBOM
oOpasrie, oT ux aehopmariuu.

I/IsyquHe ABHMIKCHUA CUCTCMBI TCJI, CBA3aHHBIX HUTBIO, HCpCKHHYTOﬁ qcpe3 JErKui O/0K.

N3mepenne ko3dduiimenta TpeHus: N0 BEIUYHHE YIIIOBOTO KO3 (HUIMEHTa 3aBUCUMOCTH
Fo(N).

UccnenoBanme JnBwkeHuss Opycka TO HAKIOHHOW TUIOCKOCTH C  TEPEMEHHBIM
KO3 (UITMEHTOM TPEHHUS.

I/I3yquI/Ie ABHUIKCHUS I'Py3a HA Bally C TPCHUCM.



Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpaOE Teno. [locTymarensHOE W BpamaTenbHOE JBIKEHUE TBEPIOTO Tela.
MoOMEHT CHJIBI OTHOCHTEIHLHO OCH BpalicHH. IIneyo cunwl. ChoskeHue CUJI, NPUJIOKCHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYHUBOE, O€3pa3InNuyHOE PAaBHOBECHE.

TexHuueckre yCTpOWCTBAa M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEWH, CTPOMUTEIIbHBIN
KpaH, peméTdarbie KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buns! paBHOBeECHSL.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.
HccnenoBanue ycioBuil paBHOBECHsI TBEPAOIO Tella, UMEIOIIET0 OCh BPAILIEHHS.
KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIPYTOCTH.

N3yuenue ycToMYMBOCTH TBEPAOTO TEJIA, UMEIOILIErO IUIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl cOXpanenus 6 MexaHuKe.

Nmnynsc MaTepuaabHOM TOYKH, CHCTEMbl MaT€pUabHBIX ToueK. LleHTp Macc cuctemsl
MaTepHUaJbHBIX TOYeK. TeopeMa o IBUKEHUH LIEHTpa Macc.

I/IMHy.]'IBC CHJIBI 1 UBMCHCHHUE UMITYJIbCa TEJla.
3aKoH COXpPaHCHUA UMITYJIbCA.
PeakxtuBHOEC JABHUKCHUC.

MomeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH. Hpe,[[CTaBJ'ICHI/Ie 0 COXpaHCHHUHM MOMCHTA
HUMITYJIbCA B ICHTPAJIbHBIX IIOJIAX.

Paborta cwibl Ha MalloM M Ha KOHEYHOM IepeMelieHuu. ['paduueckoe mpencTaBiieHUE
paboTHI CHIIBI.

MoutHOCTE CHIIBL.

Kunernueckast OHEPrusia MaTepHaanoﬁ TOYKHM. TeopeMa 00 M3MCHECHHHM KHHETHYECKOM
OHEPTUn MaTepHaHBHOP’I TOYKHM.

[loTeHumaneHple U HENOTEHLMANbHBIE cUibl. [loTeHnmanbHas »Heprus. lloTeHnuanbHas
SHEprus ynpyro J1ehpopMHUpOBaHHOW NpyKuHBI. [loTeHIMaNbHAs SHEPrHs Tela B OJHOPOTHOM



rpaBUTAllMOHHOM MoJie. [loTeHnuanpHas sHeprus Tejaa B rPaBUTALMOHHOM I10JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHe 11apa). Bropas kocMuueckast ckopocTh. TpeTbsi KocMHUecKas CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHNUECKOM SHEPTUH CHCTEMBI TEl.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHnue bepHymin i WI€anbHOW MKUJAKOCTH Kak CJIEACTBHE 3aKOHA COXPaHEHHS
MEXaHU4YECKON DHEPTUU.

TexHuyecknue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJOMET,
KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, GUTYPHOE KaTaHHWE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBIKEHUE.

N3mepeHne MOIIHOCTH CUJIBL.

N3meHnenue sHEpruM Tea npu COBEpIIEHUN PabOThI.

B3anmHble mpeBpallieHus] KHHETHYECKOW U TOTEHIIMAIbHOW SHEPT U IIPU ICUCTBUU Ha TEJO
CHJIBI TSDKECTHU M CUJIBI YIIPYT'OCTH.

CoxpaHeHue dHepruu npu cBOOOJHOM a/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomasl, npaKmuKym.

N3mepenue ummyibca Tena no TOpMO3HOMY MYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEIH AIEKTPOMOOUIISI U MOIIHOCTH CHJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA TEJla C UMITYIBCOM CHJIBL

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJICHCTBHH.

N3mepenune KWHETUYECKON SHEPTHH Tela [0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIBHOM SHEPTUU MPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.
Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HAKIIOHHOW TIOCKOCTH.

Paznen 3. MonekynasipHasi pUM3MKa M TEPMOJHHAMHKA.
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU MEOPUU.

OCHOBHBIE TOJIOKEHUS MOJEKyIsIpHO-KMHeTnyeckoil Teopun (MKT), ux ombiTHOE
obOocHoBanue. uddysus. bpoyHoBckoe nBmxenue. XapakTtep ABIKEHHS M B3aUMOJCHCTBUS
qacTull BerecTBa. MoJenu CTpOeHUs ra3oB, )KUIKOCTEH U TBEPJBIX TeNl U OOBSICHEHUE CBOWCTB



BeIllECTBA HA OCHOBE 3TUX Mojeiei. Macca u pasmepsl Mojekyn (aromoB). KomuuecTtBo
BemiectBa. [loctosinnas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u cnocoOsl e€ m3mepenus. lllkama Temmepartyp
Llenbcus.

Mogeinp neanbHOTO ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH: YaCTULIBI I'a3a JBUKYTCS
Xa0THYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYrOM.

l'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. AOcCOOTHas Temieparypa
(ukana Ttemnepatyp KensBuna). 3akon JaneTona. M3omporecchl B HIealbHOM rase C

MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBIeHne U30MPOILIECCOB: N30TEPMa,
n30xo0pa, uzobapa.

CBs13b MEX/]1y 1aBJIEHUEM U CPEHEN KMHETUYECKOW S3HEPTHel OCTYNaTeIbHOTO TEIIOBOTO
JBUKEHUS MOJIEKYJI MEATbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJIEKYIISIPHO -KUHETUYECKOW TEOpUN
UJICATHHOTO Ta3a).

CBsi3b  aOCONIOTHOM  TeMIlepaTyphl TEPMOJIMHAMUYECKOW CHCTEMBI CO  CpenHen
KMHETUYECKOM SHEPrUe MOCTYNaTEIbHOr0 TEMJIOBOTO JIBHXKEHUS €€ YaCTHII.

Texnuyeckne ycTpoWCTBa U TEXHOJIOTUYECKHE TPOIECCH: TEepMOMETp, OapoMerp,
IIOJIy4€HUE HAHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHHS YaCTUIL BELECTBA.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.
Judbdysust sxuakocTei.

Monens onbita LlTepHa.

[IpuTsikeHne MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Habmronenue u riccneioBaHue U30MPOIIECCOB.

Yuenuueckuii sxkcnepumenm, nadopamopnusie padomul, nPAKMUKYM.

HccnenoBanue mpoliiecca yCTaHOBJICHUS TETNIOBOTO PABHOBECHS MPH TETIOOOMEHE MEXIY
ropst4eit ¥ X0JIOJHOM BOJOM.

N3yueHne M30TEPMUYECKOTO TMpolecca (PEeKOMEHJIO0BAHO UCMOJb30BaHUE LU(POBOI
nabopaTopun).

I/I3yquI/Ie H30XOpHOro mpouecca.



N3y4yenue n3o6apHOTro mpouecca.
[IpoBepka ypaBHEHUSI COCTOSHUS.
Tema 2. Tepmoounamuka. Tennosvie mauiunboi.

Tepmoaunamuueckas (Tl) cuctema. 3agaHre BHEUTHUX YCIOBHM U1 TEPMOANHAMUYECKOM
cucreMbl. BHellHue u BHyTpeHHue napameTpsl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaKk
CpEIHHUE 3HAUECHUS BEJIMYMH, OMMCHIBAIOUINX €€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe nauano tepmMoanHaMuku. CaMONpoOU3BOJIbHAS pellaKcallds TEPMOIMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOr0 ra3a B TEPMOJMHAMHKE — CHCTEMa YypaBHEHUWIl: ypaBHEHUE
MenneneeBa—Knanelipona 1 BeIpaK€HUE JUIsI BHYTPEHHEH SHEPTrUH. Y CIOBUS NMPUMEHHMOCTH
9TOM MOJENU: HHU3Kasg KOHIEHTpalMsl 4YacTUll, BBICOKHE TeMIepaTypbl. Brlpaxenue mis
BHYTpPEHHEH HEPTUU 0JJHOATOMHOTO H/I€aIbHOI0 rasa.

KBa3sucrarnueckue n HeCTaTHUCCKUE MpOUIcCCChI.

OneMeHTapHas paboTa B TepMOAMHaMuUKe. Beruncinenue paboTsl o rpaduky npoiecca Ha
pV-auarpamme.

Termonepenauya kak crnoco0 HW3MEHEHUs BHYTPEHHEH OHHEpruu TepMOJAMHAMUYECKOM
cucTeMsl 0e3 coBeplieHns paboTsl. KOHBeK1Us, TEIIONPOBOJHOCTb, U3ITy4YEHHE.

KomnuectBo Ttemnotsl. TenmmoéMkocTs Tena. YaenbHas W MOJIIpHAss TEIJIOEMKOCTH
BelIeCTBAa. YpaBHeHHE Maiiepa. YenbHas TeIUIOTa CropaHus ToIuiuBa. Pacué€r konuvecTBa
TEIUTOTHI TIpH Terutonepeaaye. [lonstue 06 aquabaTHOM MpoIiecce.

[TepBrriii 3ak0H TepMoMHAMUKU. BHYTpeHHs s sHEprus. KoaumdaecTBo TEemIoTH U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTrur TePMOAMHAMUYECKON CHUCTEMBI.

Bropoii 3akoH TepMOJMHAMHUKU JJIsi PAaBHOBECHBIX IMPOILIECCOB: uepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKOW CHUCTEMbl MPOXOAUT €IUHCTBEHHAsl aauadara.
AGcomoTHas Temreparypa.

Bropoii 3ak0H TepMOAMHAMUKY Il HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXHO IepenaTh
TEIUIOTYy OT OoJjiee XOJIOAHOTO Tena K Oosiee Harpetomy 6e3 kommneHcauuu (Kiaysumyc).
HeoOpaTtumMocTh NpUpOIHBIX MPOLIECCOB.

[Tpuniumne! gerictBus TermtoBbix Mamyi. KIT/I.
MakcumanbHoe 3HaueHue KIT. [ukn Kapho.

DKOJIOTUYECKHE aCMEKThl MCIOJIb30BaHUs TEIJIOBBIX JABUTaTeNeil. TenaoBoe 3arpsi3sHEHue
OKpYKarollen Cpeibl.

TexHudeckne yCTpONCTBA M TEXHOJIOTMUECKUE IPOLECCHI: XOJOIWIBHUK, KOHIUIMOHED,
IU3ENbHBIA U KapOIOpaTOpHBI JBUTATeNH, MapoBas TYpOMHA, MOJYYEHHE CBEPXHU3KHX
TEMIEPATYpP, YTUIU3aLUs «TEIUIOBBIX» OTXOJOB C HCIOJB30BAaHUEM TEIUIOBOTO HAcoca,
yTUIM3aKsa OMOOPTaHNYECKOTO TOTTUBA JUIS BEIPAOOTKH «TETJIOBOI» M 3JEKTPOIHEPTHH.



Jemoncmpayuu.

N3menenue temnepatypsl IpH ainadaTHYECKOM PaCIIMPEHUH.
BosgymHoe oruuso.

CpaBHeHHE YICIBbHBIX TEIUIOEMKOCTEH BEIIECTB.

CrniocoObl I3MEHEHUS BHYTPEHHEH SHEPTHH.

HccnenoBanue aguabaTHOTO mporecca.

KoMmbroTepHble MO/IE€IH TEIJIOBBIX ABUTATENEH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.
N3mepenue yaenbHoM TeII0OEMKOCTH.

HccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.
UccnenoBanue annabaTHoro mporecca.

N3yuenne B3aMMOCBSI3M DHEPTHH MEXKMOJICKYISIPHOTO B3aUMOJCHCTBUS M TeMIIEPATypPhl
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHaeHcanwus. McmapeHne W KumeHHe. YJelbHas TeIuioTa
nmapooOpa3oBaHMUsL.

Hacrrmennsie u HCHACBIIICHHBIC ITapbI. KadgecTBeHHas 3aBUCUMOCTD INIOTHOCTH K JaBJICHUA
HACBhIIICHHOI'O0 Imapa OT TEMIICpaTypbl, HUX HE3aBUCUMOCTH OT 00BéMa HACBhIIICHHOI'O IIapa.
3aBHCHMOCTH TEMIICPATYPhl KUIICHUA OT AaBJICHUA B ) KUAKOCTH.

BnaxxHocTb BO3ayXxa. AOCOIIOTHAS U OTHOCHUTEILHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramimueckue u amopgHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAILIOB.
[1naBnenue u KpuctaumM3anus. Y aenbHas TeIoTa miasieHus. Cyonumanusl.

Hedopmaruu tBEpaOro Tema. Pactspkenune u cxarwe. Chosur. Monyne FOwra. Ilpenen
ynpyrux aehopmarui.

TemnoBoe paciupeHue KUAKOCTSH U TBEPABIX Tel, 00bEMHOE M JTMHEWHOE PACHIMPEHHE.
AHrapMOHU3M TEIUIOBBIX KOJICOAHUH YaCTHI] BEIIECTBA KaK MPUYHMHA TETUIOBOTO PACITUPEHUS TEIl
(Ha KaUeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEPTUH B (Ha30BBIX MEPEXOIax.

ypaBHeHI/IC TEIUIOBOro OayaHca.

[ToBepxHnocTHOE HaTskeHHE. KodQpUIIMEHT MOBEpXHOCTHOTO HaTsbKeHus. KanmuispHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO kuakocTh. Dopmyia Jlamaca.



Texauueckue yCTpOfICTBa H TCXHOJOTMYCCKUC IIPOLCCChI: KHUAKHUC KPHUCTAJIBI,
COBPCMCHHBIC MaTCPpUAJIbI.

Jemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npy noHW>KEHHOM JaBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSI.

ONBITE ¢ MBUIBHBIMH IJIEHKAMU.

CMmaunBaHue.

Kanwnnspueie siBneHust.

Moien HeHbIOTOHOBCKOM KUIKOCTH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHHS KPUCTATHYECKOTO BEIIECTBA.
Buner nedopmariuii.

Hab6nronenune mansix aedopmariuii.

Yuenuueckuii sxkcnepumenm, nabopamopuie pabomuvt, nPAKMUKYM.
N3ydeHune 3akOHOMEPHOCTEN UCTTAPEHUS )KUIKOCTEH.

N3mepenue yaenbHO#M TeTUIOTHI IJIABJICHUS JIba.

N3yuenune cBOWCTB HACHIIIICHHBIX MTAPOB.

N3mepenue abCoNMIOTHOMN BIaKHOCTH BO3yXa U OIICHKA MAacChl TapOB B IOMEIICHHH.
N3mepenune ko3¢ GUIMeHTa IOBEPXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH I[e(i)opMaI_II/II/I PE3UHOBOT'O 06pasua oT HpHJIO)KCHHOﬁ K HCMY
CHIJIBI.

Paznen 4. DiekTpoaMHaMuKa.
Tema 1. dnekmpuueckoe none.

3J'IeKTpI/ISaI_[I/I$I T€I U €€ MMPOSBJICHUA. 3HCKTpH‘I€CKHI>'I 3apsn. [[Ba BHJa SJICKTPHUYCCKUX
3apsAa0B. HpOBO,[[HI/IKI/I, JAUSJICKTPUKU U ITOJTYIIPOBOAHHKH. aﬂeMeHTapHLIﬁ BHCKTpI/IquKI/II\/II 3apsa.
3aKoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa.



B3aumopeiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.
Onexrpuueckoe nojue. Ero aelicTBue Ha 3IEKTPUUECKUE 3apsi/bl.

Hanpsok€HHocTs  anektpuyeckoro 1moJid. [IpoOHelid 3apsia. JluHuM  HanpsHKEHHOCTH
3IeKTpUYecKoro nojs. OJHOPOAHOE INEKTPHUUECKOE MOJIE.

[ToTeHIManbHOCTh 3JEKTPOCTaTUYECKOIO MOJsA. Pa3HOCTh MOTEHLMANOB U HaIpsHKEHHUE.
[ToTenumanpHas sHEprus 3apsiia B IEKTpOCTaTHUECKOM 1oJie. [loTeHmuan 3eKTpocTaTH4eCcKOro
noJist. CBA3b HANPSLDKEHHOCTU TOJIS M PA3HOCTH MOTEHLMAIOB Ui 3JIEKTPOCTATUYECKOTO IOJIS
(KaK OJHOPOJHOIO, TAK U HEOAHOPOIHOIO).

[IpuHIMNO cynepno3uuy 3IeKTPUUECKUX MOJeH.

[Tone Toueunoro 3apsana. Ilone paBHOMepHO 3apsikeHHOW cdepbl. Ilosne paBHOMEpPHO
3apsOKEHHOTO 1Mo 00BhEMy mmiapa. [lose paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW TIIOCKOCTH.
Kaprrabl nTuHUN HANPsHKEHHOCTH ATUX MOJIEH M DKBUIIOTEHIIMAIBHBIX TIOBEPXHOCTEN.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBHE PAaBHOBECHS 3apsiJIOB.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM IoJie. J(ManekTpruyeckas NpOHUIIaeMOCTh BEIIECTBaA.

Konpnencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INTIOCKOTO KOHIEHCATOPa.

[TapamiensHoe  coeMHEHHWE  KOHjAeHcaTopoB.  [lociiemoBaTenbHOE — COCIUHEHHUE
KOHJICHCATOPOB.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

JIBI>KeHHE 3apsKEHHON YaCTHIIBI B OTHOPOAHOM SJIEKTPUIECKOM TIOJIE.

TexHudeckre yCTpONWCTBA M TEXHOJOTUYECKHE IPOIECCHI: AJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTAaTHUECKAsl 3alllUTa, 3a3€MJICHHE JJIEKTPONPHOOPOB, KOHACHCATOPBI, TE€HEpPaATOp
Ban ne I'paada.

emoncmpayuu.

YCTpOMCTBO M MPUHIIUIT JICHCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIC 3aPSHKCHHBIX IIIAPUKOB.

DIEKTPUUYECKOE TOJIE€ IBYX 3aPSKEHHBIX IJIACTHH.

Mogenb 3nekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3IEKTPUUECKOM TOJIE.

aﬂeKTpOCTaTI/ILIeCKaH 3aiuTra.

YCTpoKCTBO U ACMCTBUE KOHJAEHCATOPA ITOCTOSHHOM U IEPEMEHHONU EMKOCTH.



3aBHCHUMOCTB 3JIEKTPOEMKOCTH IIOCKOI0 KOHJEHCATOpa OT IIJIOIIAH IIACTUH, PACCTOSHUS
MEKly HUMH U TAIJIEKTPUYECKON IIPOHNULIAEMOCTH.

DHeprus MEKTPUYECKOTO MO 3apsHKEHHOTO KOHACHCATOPA.

3apsaka U pa3psKa KOHIAEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.
OrneHka CrIT B3aMOJICHCTBUS 3apsKCHHBIX TelL.

HaGnronenue npeBparieHust SHEPTUH 3apsSHKEHHOTO KOHJEHCATOPA B DHEPTUIO M3ITYUCHUS
CBETO/IMO/1A.

N3ydeHne nmpoTekaHus TOKa B IIEMH, COJIEpKalleil KOHIEHCAaTop.

Pacnipenennienne  pa3HOCTM  MOTEHIMAIOB  (HANpPsDKEHMs) TMPU  OCIIEOBATEIbHOM
COEJJMHEHUU KOHJEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOpa Yepe3 pe3UcTop.
Tema 2. Ilocmoannslil I1eKmpu4ecKuil mok.
Cuina toka. [TocTossHHBIN TOK.

VYcnoBust  CyIiecTBOBaHHSI IOCTOSHHOTO —3JIEKTPHUYECKOro Toka. VcToyHukM ToOKa.
Hanpsoxenune U n DJ1C €.

3akon OMa Jyis yyacTKa LETH.

DNeKTpUUYECKOe COMPOTUBRIEHUE. 3aBUCUMOCTb COTIPOTUBIIEHUS OJTHOPOJAHOTO POBOJIHUKA
OT €ro JUIMHBI U TUIONIA/I MOTIEPEUYHOT0 CeUeHUs. Y IEIbHOE CONPOTHUBRIICHUE BEIIECTBA.

[locnenoBarensHOE, MapajjieIbHOE, CMEIIAHHOE COEIUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasuna Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoynsa—Jlenna.
MOIIHOCTBH IEKTPUUYECKOTO TOKA. TemnoBasi MOIIHOCTh, BhIJIENIIEMast Ha PE3UCTOPE.

3/1C u BHYTpEHHEe CONPOTUBIIEHNE UCTOUYHUKA TOKA. 3aKkoH OMa /1715l OTHOM (3aMKHYTOH)
ANIEKTPUYECKOM 11enu. MOIIHOCTh UCTOYHMKA TOKa. KopoTkoe 3aMbikaHue.

KOHI[@HC&TOp B IICIIM ITOCTOAHHOI'O TOKA.

TexHuueckune ycTporucTBa U TEXHOJIOTMYECKHUE MTPOLIECCHI: aMIIEPMETP, BOJILTMETP, PEOCTAT,
CYETUHK DIIEKTPUYECKON DHEPTUM.

Hemoncmpayuu.

HSMCpCHI/Ie CHJIBI TOKA U HAIIPS)KCHUA.



I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHWJIBI TOKAa OT HaIpPsOKCHUA I PE3UCTOpPA, JIAMIIbI
HaKaJIMBaHWA U CBETOAUOAA.

3aBHUCHUMOCTh COMMPOTUBJICHUA HWJIHMHAPUYCCKHUX IMPOBOJHHWKOB OT IJWHBI, IUIOIAAN
MMOMEPCHYHOI'0O CCUYHCHHUA U MaTCpHUaJIa.

I/ICCHCILOBaHI/Ie 3aBUCHUMOCTH CHUJIBI TOKA OT COIMPOTUBJICHUA ITPU TOCTOAHHOM HAITPS?KCHUH.

IIpsmoe usmepenune D/IC. KopoTkoe 3amblkaHUE TaJlbBAHUYECKOIO 3JEMEHTa M OLICHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoOnbl coeiHeHus: UCTOUYHUKOB Toka, DJ1C Oarapeil.

WccnenoBanmne Pa3HOCTU MOTCHUHUAIIOB MCK Y IMOJIOCAMU HCTOYHHKA TOKA OT CUJIbI TOKAa B
OCITN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKxmuxym.
HccnenoBanue cMemaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenpbHOTO COMMPOTUBIICHUS TTPOBOTHUKOB.

I/ICCJ'IGJIOBaHI/Ie 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSKCHUSA JI JIaMIIbl HaKaJIMBaHU.
YBenuueHue mpeziena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3amepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHHSI UCTOYHUKA TOKA.

Uccnenosanue 3apucumoctu J/[C raibBaHMYECKOTO 3JIEMEHTA OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTECHIIMAIIOB MEXKTy TTOJTFOCAMU UCTOYHMKA TOKA OT CHJIBI TOKa B
LIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DNeKTpuyecKkas MPOBOJUMOCTh PAa3jIUYHbIX BEHIECTB. OJIEKTPOHHAs MPOBOJAUMOCTH
TBEPIBIX  METAUIOB.  3aBUCHUMOCTb  CONPOTHBJICHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepXIpoBOIUMOCTb.

SHGKTpI/I‘IeCKI/Iﬁ TOK B BAKyyM¢€. CBoiicTBa QJICKTPOHHBIX ITYYKOB.

[TomynpoBoanuku. CoOCTBEHHass M TNpPUMECHAs MPOBOJUMOCTh HOJIYIPOBOJIHHKOB.
CoiictBa p—Nn-nepexoaa. IloxynpoBotHUKOBbIE TPUOOPHI.

3HeKTqueCKHﬁ TOK B 3JICKTPOJIMTAX. 3HeKTpOHI/ITI/I‘IeCKa}I JUCCOoMaInus. 3J'IeKTpOJ'II/I3.
3aKOHEBI q)apa;[e;l JJIg 3JICKTPOJIN3a.

aﬂeKTpI/I‘-IeCKI/Iﬁ TOK B razax. CaMOCTOSTENIbHBINA M HECAaMOCTOSATCIIbHBIN paspsna. Pazauunsie
THUIIBI CAMOCTOATCIILHOTO pa3psaia. Mounus. I1na3ma.



Texnuueckue ycTpoicTBa M NPAKTUYECKOE IMPUMEHEHHUE: TIa30pa3psAaHble JaMIlbl,
AJIEKTPOHHO-Ty4eBasi TPyOKa, MOIYIPOBOAHHKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP, (HOTOAMOI,
CBETOJMOM, TajbBaHWKa, paQUHUpOBAHME MEIW, BBIIUIABKA AITIOMHUHHUS, OJEKTPOHHAsS
MHKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTb CONIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

3akoHbl AneKkTposnza Papases.

HckpoBoii pa3psi ¥ IpOBOIUMOCTh BO3/yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Ha6nronenue anexkrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

DuU3N4YeCKN MPAKTUKYM.

CriocoObl n3MepeHus: PU3NUECKUX BETMYHMH C MCIOJIb30BAHHEM aHAJIIOTOBBIX M HU(POBBIX
U3MEpUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  HU3MepeHud  Qu3myeckux BeauuuH. OneHka TpaHUIl
MOTPEITHOCTEH.

[IpoBeneHnne KOCBEHHBIX U3MEPEHUI, NCCIIEIOBAaHUM 3aBUCUMOCTEN (DU3HUECKUX BEIUYHUH,
MIPOBEpKa MPEJIOKEHHBIX TUNOTE3 (BHIOOP M3 paboT, OMHMCAHHBIX B TEMATUYECKUX paslenax
«YYeHHUECKU SKCIIEPUMEHT, Jab0paTopHble pabOThl, TPAKTUKYM).

MexnpeamMeTHbIe CBSI3H.

N3ydenue kypca ¢pusuku yriay6néHHoOro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

MesicnpeOmemnvie nouaAmuA, C6A3AHHbIE C USYUEHUEM  MEMO008 HAYUHO20
no3HanuA: SBICHUE, Hay4yHbIA (akT, rumnore3a, ¢uzndeckas BENWYMHA, 3aKOH, TEOpHs,

HaOJI0/IeHUe, SKCIEPUMEHT, MOJIEIMPOBaHUE, MOJEb, U3MEPEHHE, MOTPEIIHOCTH M3MEPEHUH,
U3MepUTeNbHbIE MPUOOPHI, IU(pOBast 1abopaTOpHsL.



Mamemamuxka: penieHue CcuUCTeMbl ypaBHeHWW. JluneidiHas ¢yHknus, mapabdona,
runepooia, ux rpaduku u cBoiicTea. TpuroHomerpudeckue QyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOpPHl M MX MNPOEKIHH Ha OCU
KOOPJAMHAT, CII0)KEHUE BEKTOPOB.

buonozua: mexanudeckoe IBIDKCHHE B XKHUBOI mpupoae, 1uddysus, ocMoc, TeroooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKPYKAIOIIEH  cpeapl,  yTUIM3ALUsS
OMOOPTaHMYECKOTO TOIUIMBA Ul BBIPAOOTKH «TEIJIOBOI» M AJIEKTPOIHEPIHH, MTOBEPXHOCTHOE
HaTSKEHHUE U KalWJUISIPHBIE SBJICHUS B IPUPOJIE, NEKTPUUECKHE SIBJICHUS B )KUBOU NPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsl Macca, MoJydyeHue HAHOMATEPUaJIOB, TEIIOBBIE CBOMCTBA TBEP/BIX TEJ, KUAKOCTEH U
ra3oB, OJKHUJKHE KPHUCTAJIbI, DJJIEKTPUYECKHE CBOWCTBA METAUIOB, AJIEKTPOJUTHYECKAs
JUCCOITHAITNS, TATbBAaHUKA, AJIEKTPOHHASI MUKPOCKOTIHS.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPBl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHe IBUKEHHUI C UCTIOIb30BAHUEM MEXAHU3MOB, YUET CYXOro U
KUJKOTO TPEHHUs B TEXHUKE, CTAaTUYECKHE KOHCTPYKUUHU (KpOHIITEWH, peméryaTbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXAaHUKH B TEXHUKE (TMPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJWJIBHUK,
KOHJINLIMOHEP, TEXHOJIOTMM IOJY4YEHHS COBPEMEHHBIX MaTEpHaJOB, B TOM  YHCIIE
HAaHOMAaTepUalOB, M  HAHOTEXHOJIOTHH,  DJIEKTPOCTAaTUYEeCKas  3aluTa,  3a3eMJICHUE
ANIEKTPOTPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHUKOBBIE TPUOOPHL, TAJIbBAHUKA.

11 KJIACC

Pasznena 4. DiiekTpoauHaMuKa.
Tema 4. Mazrnumnmnoe none.

B3aumoneiicTBue NMOCTOSHHBIX MarHUTOB M TMPOBOJHUKOB C TOKOM. MarHuTHOe TMoJie.
Bekrop marautHoM uHaAyKuu. [[puHIUI Cyneprno3uiiui MarHuTHBIX ToJied. JIMHUKM MarHUTHOM

HHAYKIOUU.

MaruuTtHoe 1oJie MPOBOJHUKA C TOKOM (IPSMOIO NMPOBOJHUKA, KATYIIKH U KPYroBOTO
BuTKa). OnbIT Dpcrena.

Cuna Amriepa, e€ HampaBJIeHUE U MOYJb.

Cuia HopeHua, eé HaIlpaBJICHUEC W MOAYJIb. I[BI/I)KGHI/IC 38.p5DK6HHOI>i 4qaCTuibl B
OJHOPOJHOM MArHUTHOM II0JIC. PaboTa cubl HopeHua.

MarsuTHOE HoJjie B BEIIECTBE. CDeppOMal"HeTI/IKI/I, napa- 1 fnaMaraCTHKH.

Texauueckue yCTpOﬁCTBa U TCEXHOJIOTHYCCKUC TIPOLUECChI: NMPHUMCHCHUC TTOCTOSAHHBIX
MAr"ivuToB, OJSJICKTPOMArHuTOB, TCCTCP-MYJIBTUMCTP, ISJICKTPOABUI'ATCIIb ﬂKO6I/I, YCKOPUTEIN
QJICMCHTAPHBIX YaCTHUILI.

emoncmpayuu.

KapTI/IHa JIMHUMN HHAYKOUU MArduTHOIO TIIOJId IIOJIOCOBOTO U I'IOI[KOB006pa3HOF ()
IIOCTOAHHBIX MarHuTOB.



KapTI/IHa JIMHUYM MarHATHOM HUHIAYKIUHA I10JI JJIMHHOI'O IPAMOTO ITPOBOJHUKA YU 3aMKHYTOT'O
KOJIBLICBOI'O TPOBOJAHHKA, KAaTYHIKHU C TOKOM.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

Habntonenue ABM>XeHU MTy4YKa 2JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMO AeHCTBUS EKTPOU3MEPUTENIBHOTO TPUOOPa MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHUTHOTO MOJISE HOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBoiCTB (peppoMarHeTUKOB.

HccnenoBanue neiicTBUs NOCTOSSHHOIO MarHUTa Ha PAMKY C TOKOM.

N3mepenue cunsl Ammepa.

N3ydeHnue 3aBUCUMOCTHU CHIIbI AMIIepa OT CHJIbI TOKa.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrnenne snekTpoMarHUTHOM HMHAYKUMH. [[oTOK Bekropa MarHUTHOM WHAyKIuu. C
WHAYKIMHU. 3aKOH 3JIEKTpPOMarHuTHOM HHAYKIuK @apazes. BuxpeBoe anexkrpuyeckoe nojue. Toku
dyxo.

O/J1C uHAYKIMH B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOTHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

WunyktuBHocth. KaTymika WHAYKTMBHOCTH B LEMU TOCTOSIHHOTO TOKa. SIBieHue
camouHaykuuu. 3/1C camonHIyKIuu.

9Heerﬂ MAaravuTHOTI'O IIOJISI KaTyHIKU C TOKOM.
SHGKTpOMarHI/ITHOC I10JIC.

Texanuueckue yCTpOﬁCTBa N TCXHOJIOTHYCCKHUC IMPOLCCChI: MHAYKIIMOHHAS I1€Yb, COJICHONN,
3alrTa OT JJICKTPU3alluu TCJI IIPU JABUKCHUU B MArHUTHOM II0JIC 3emun.

Hemoncmpayuu.
Habmtonenue sSBIeHUS 3JEKTPOMAarHUTHOW MHYKITHH.

HccnegoBanue 3aBUCUMOCTH 3I[C HHAYKIOUU OT CKOPOCTH UBMCHCHHA MAIrHUTHOT'O IIOTOKA.



IIpaBuiio Jlenna.
[Tagenne MarauTa B alOMUHUEBOH (MEIHOM) TpyOe.
SIBneHue caMOMHIYKIUU.

Uccnenosanue 3asucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTU M3MEHEHHUS CUJIbl TOKAa B
LETIH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie pabomaul, npaKmMuKym.
HccnenoBanue sBIICHUS dJI€KTPOMArHATHOM MHIYKIIUH.

OHpGILGJ’ICHI/IC HHAYKOHU BUXPEBOTO MAarHUTHOT'O ITOJIA.
HCCHCI[OBaHI/IC SABJICHUS CaMOWHIYKIWH.

C6opka MO 3JIEKTPOMArHUTHOTO FeHepaTopa.

Pa3pen 5. Kojed6anus 1 BOJIHEI.
Tema 1. Mexanuueckue xoneoanus.

Konebarennnas cucrema. CBOOO HEBIE KOJIEOAHUS.
lapmonndeckne  kojeOanus.  KuHemaTHdeckoe ©W  JUHAMHUYECKOE  OIHMCAHUE.
DHepreTHYecKoe oNmMcaHue (3aK0H COXPaHEHUS MEXaHHMYECKOM SHEpTyH ). BBIBOI THHAMUYECKOTO

OIMHMCaHUA TaPpMOHHUYCCKHUX KoJIeOaHM# 13 UX OHEPIETUYCCKOTO U KHHEMATUUYCCKOI'0 OIMMCaHu .

Amrmutyna u dasza kosebanuid. CBsA3b aMIUTUTYbl KOJICOAHWH HMCXOJHOW BEIMYHMHBI C
aMILTUTYyIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u yacrora konebanuit. [lepuon MaabIx CBOOOTHBIX KOJICOAHUI MaTEeMaTHUECKOTO
MasTHHUKA. [leprnoa cBOOOIHBIX KOJIeOaHUH TTPYKUHHOTO MasSTHHKA.

[TonsiTre o 3aTyxaronux Konedanusx. Beinyxaennsie konedanus. Pezonanc. Pezonancuas
KpuBasi. BiusHue 3aTyxaHus Ha BUJT PE30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

Texnuyeckre ycTpoWcTBa M TEXHOJOTMYECKHE IMPOLIECChl: METPOHOM, Yachl, KaudeiH,
MY3BIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.
3anuck K01e0aTeIbHOTO IBUKCHUS.
Habmronenne He3aBUCHMOCTH TIEPHOJIa MaJIbIX KOJIEOAHU T'py3a HA HUTU OT aMIUTUTY/IBI.

HccnegoBanue 3aTyXarolux KoJIeOaHHMI U 3aBHCUMOCTHU nepuoaa CBO6OI[HBIX KoJieOaHMt
OT COIIPOTUBJICHU.

HccnenoBanue kosiebaHuil Tpy3a Ha MACCUBHON NpYyXHHE C ILEIbl0 (HOPMUPOBAHMS
npeJcTaBIeHUH 00 UeaIbHOW MOJIENU MPYKMHHOTO MasTHHUKA.



3aKOH COXpaHEHHUs PHEPTUH MPH KOJeOaHHIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue neprosa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JBUKEHUS TeJa B X0J1€ K0JIeOaHUM Ha yIIpyroM MojBecCe.

N3yuenune nBMKEHUS] HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue FHEPTUHU B IPYKUHHOM MASTHHKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXalOMINX KOeOaHUH.

HccnenoBanue BEIHYKJIECHHBIX KOJICOAHUH.

Tema 2. dnekmpomacHummuoie Koredanu.

Konebarenpupiii koHTYp. CBOOOAHBIC JIIEKTPOMAarHWTHBIE KoJIeOAHUS B U JI€aTHHOM
koJsiebaTennbHOM KOHTYpe. Popmyna Tomcona. Csizpb aMIUIMTYABI 3apsia KOHAEHcaTopa ¢
aMIUIUTYIOM CHJIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxamye 3JeKTPOMAarHUTHBIC KoJieOaHWs. BBIHYXKICHHBIE 3JICKTPOMAarHUTHBIC
KOJIEOaHHUS.

[Tepemennblii TOK. MOIIHOCTE MNEPEMEHHOIO TOKa. AMIUIMTYIHOE M JEHCTBYIOIIEE
3HAQYECHHME CHJIBI TOKA M HAMPSDKCHHS TIPH PA3IMIHON PopMe 3aBUCHMOCTH TTEPEMEHHOTO TOKa OT

BpEMCHHU.

CuHycouanbHbII epeMeHHbIN TOK. Pe3ncTop, KOHAEHCATOP U KaTylIKa HHAYKTUBHOCTH B
L[ENU CUHYCOUJIATbHOTO IEPEMEHHOTO ToKa. Pe3oHaHc TokoB. PezoHanc HanpspkeHui.

Wneanvubiii Tpanchopmarop. [IpousBoactBo, mepenaya u moTpedlieHUE SIEKTPUUYECKOM
SHEpPruMu.

DKOJIOTHYECKHE PUCKH IIPU IIPOU3BOJACTBEC IJJICKTPOIHCPIUHU. Ky.]'ILTypa HUCIIOJIB30BaHUA
QJICKTPOSHCPIUN B MOBCEIHEBHOM JKU3HU.

Texauueckue yCTpOﬁCTBa U TCEXHOJIOTHYECKUC IIPOLECCChI: SHGKTpI/ILIeCKI/Iﬁ 3BOHOK,
reHepaTop NEPpEMEHHOT'O TOKA, JIMHUHU SJICKTPOIICpEaAa.

emoncmpayuu.
CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHCHMOCTH YaCTOThI CBO60IIHBIX KoJieOaHM OT WHAYKTUBHOCTU U €MKOCTHU KOHTYpaA.



OcuorpamMmsl 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

I'enepaTop He3aTyXaroOMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mojenb 311eKTpOMarHuTHOTO reHepaTopa.

BoinykieHHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

PGSI/ICTOp, KaTyllKa HHAYKTUBHOCTH U KOHACHCATOP B LECIIH IICPEMCHHOT'O TOKA.

Pe3onanc mpu 1mocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTyIIKH WHIYKTMBHOCTH U
KOHJICHCATOPA.

VYCeTpoicTBO M IPUHIIUIT ISHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3IIEKTPOIIepelauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.
Nzyuenune Tpanchopmatopa.

HccenenoBanne MEpeMEHHOrO TOKa 4epe3 MOCIEA0BATEIbHO COCIUHEHHBIE KOHACHCATOP,
KaTYIIKy ¥ PE3UCTOP.

Habmtonenue 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpoMaZHUmMHblE 60JIHbL.

MexaHnyeckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepednbie u mpo0abHbIE BOJTHBL.
[lepuon, ckopocTh pacmpocTpaHeHHss W JAjduHa BOJHBL. (CBOICTBa MEXaHHMYECKHUX BOJIH:
OTpaxkeHHe, IpeJoMiieHue, nHTepepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIlymoBoO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbl.

SHGKTpOMaFHI/ITHLIC BOJIHBI. Y CIIOBHUS H3JIYUCHHUA DJICKTPOMAIHUTHBIX BOJIH. Bzaumnas
OpHUCHTalUsA BEKTOPOB B BHGKTpOMaFHHTHOﬁ BOJIHC.

CBOWMCTBa  JJCKTPOMATHUTHBIX BOJIH: OTPOKEHHUE, TPEIOMIICHHE, IOJIPH3AIINS,
uHTephepeHus u qudpaKims.

[Ikana 3meKTpOMarHUTHBIX BOJH. [IpuMeHeHue 371eKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

HpI/IHI_[I/IHLI paaruoOCBA3U U TCIICBUACHU. Pannonoxarus.

3HeKTpOMaFHI/ITHOC 3arpsA3HCHUC OI(p}I)KaI-OH_[eﬁ CpcCabl.



TexHuueckre yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: MY3BIKaJbHBbIE HHCTPYMEHTHI,
pamap, paguMoONpUEMHHUK, TeJIEeBH30p, aHTeHHa, Tenedon, CBY-meus, ynbpTpa3zByKoOBas
JMAarHOCTHKA B TEXHUKE M MEHUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebumomieecs: Teno Kak HCTOYHHK 3BYKA.

3aBHCHMOCTB JITMHBI BOJHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nunrepdepeHuu u Audpakiiniy MEXaHUYECKUX BOJTH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KOJIcOaHUM.

HccnenoBanve  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHE, MPEIOMIICHHE,
noJsipu3anys, Judpakius, THTepdepeHITns.

O6napyxeHue nH(ppakpacHOTO U YIbTPa(UOTIECTOBOTO U3TyUECHUH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.
N3ydenue nmapaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacrnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsimonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd cBera. TodeuHblid
HCTOYHHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHue M300pakeHUN B IUIOCKOM
3epkaie. Chepuueckue 3epkaia.

HpeHOMHeHI/Ie CB€TaA. 3aKOHBI IpCIOMJICHHUA  CBCTA. AOCONIOTHBII  MOKAa3aTenb
MIpCIIOMIICHUS. OTHOCHUTENBHBIN II0Ka3aTellb IMPCIOMIICHH . ITocTossHCTBO 4YacTOTHI CBeTa U
COOTHOHICHUC IJIMH BOJIH IIPU MEPEXOAC MOHOXPOMATUYCCKOI'O CBCTA YEPC3 I'paHUIlYy pasJciia
ABYX ONITUYCCKUX CPCU.

Xon nyueit B mpusme. ucnepcus ceera. CiioxxHblil cocTaB Oenoro ceta. L[Ber.

ITonnoe BHYTPCHHCC OTPAXKCHUC. HpeI[GJ'IBHHﬁ YIr'oJi IMOJIHOTO BHYTPCHHECTO OTPAKCHU.



CoOuparomue M pacceuBaromiue JUH3bL. ToHKas nwmH3a. DOKYCHOE pacCTOSIHUE U
ONTHYECKAasi CUJIa TOHKOHM JMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoit
JIMH3BI OT €€ F€OMETPUM U OTHOCUTENBHOIO IT0KA3aTeNsl IIPEIOMIICHUS.

@opMyIia TOHKOU JIMH3BL. Y BEIUYCHHE, 1aBAEMOE JIMH30M.

XoJ my4a, IPOLIEIIIETO JMH3Y IO IIPOU3BOJIBHBIM YIJIOM K €€ IITaBHOM ONTUYECKON OCH.
IToctpoenue n300paxeHU TOYKHU u OTpe3Ka psIMOM B coOmparommx
U PaCCEUBAOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue nmpubdopel. Pazpematomas criocoOHOCTh. [11a3 Kak onTHYecKkas cucreMa.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass ontuka. Wnrepdepenumst cBera. KorepeHTHble HMCTOYHUKH. Y CIOBHS
HaO0JII0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTEP(QEPEHLIMOHHON KapTHHE OT JIBYX KOI'€pEHTHBIX

HUCTOYHUKOB. [IprMepsl KilacCHYeCKuX HHTEPPEPEHITMOHHBIX CXEM.

Hudpakuust cera. JluppakunoHHas pemérka. YciloBUe HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB MpH NaIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonspuzanusa ceera.

Texnuyeckre yCTpOHCTBa U TEXHOJIOTUYECKHE TPOIECCHl: OYKM, JyHa, I[EepUCKOII,
(doToanmapar, MUKpOCKOII, MPOEKIIMOHHBIN anmapar, IpoCBETJIEHHE ONTUKH, BOJIOKOHHAS ONTHKA,
mudpakIMOHHAs PeETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Habntonenue nosHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue xo1a CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paKeHH B TUH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

HaGnronenue narepdepeHIiuy cBera.

HaOnronenne BeTOB TOHKUX IUIEHOK.

Habnronenue nudpakuuu ceera.

N3yuenne qudpakiimoHHON pemETKH.

Habmonenue nudpakiinoHHOTO CIieKTpa.

Ha6J'IIO,Z[eHI/Ie AUCTICPCUU CBECTA.



Habnronenue nossipu3anum cBeTa.

[TpumMeHeHne MOMSAPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSIKCHHUH.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.
W3mepenne nokaszares IpeloMIICHHUS CTEKIA.

HccnemoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS OT BEHIeCTBa (Ha TpPUMEPE JKUIKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS pacCEUBAIOIINX JTHH3.

[Tony4yenue n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3BI.
[Tonydyenue n300pakeHHs B CUCTEME U3 IBYX JIMH3.

KoncTpyrnpoBaHue TenecKOMMUeCKHX CUCTEM.

Ha6mronenue qudpaximu, naTepdEpPEHITNN U TIOJIIPU3AINH CBETA.
N3yuenune monspu3annu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH UIJICKTPHKA.
N3yuenne naTepdepeHIINN Ja3epHOTO U3TYyUEHUs Ha IBYX MIEIIX.
Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nupakimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOM BOJIHBI.

[TonydyeHue cnekTpa U3JIydeHUs CBETOAMO A TP MTOMOIIN TU(PPAKITMOHHONW PEIIETKH.
Pa3znes 6. OcHOBBI cienMAJILHOH TEOPHUH OTHOCHUTEIBLHOCTH.

r PpaHUILbl IMPUMCHUMOCTHU KJIaCCHYECKONl MEXaHMKH. HOCTy.]'IaTBI CIIeIIMaJIbHOM TEOpHUNn
OTHOCHUTCJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBas.  IIpeoOpazoBanust  Jlopenna.  YcioBue
NPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEUICHHME BPEMEHU U COKpAIEHUE
JUTVHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBsI3b MaCCHI C 3HepFHefI " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. 9Hepr1/151 IIOKO.

Texanueckue yCTpOﬁCTBa U TEXHOJIOTUYCCKUC MPOUCCChI: CITYTHHUKOBBIC HpI/IéMHI/IKI/I,
YCKOPUTEIIN 3aPAKCHHBIX YaCTHULI.

YdeHn4ecKuit 3KCIIepUMEeHT, 1Tab0paTOpHbIE pabOThI, MPAKTUKYM.



OmnpeneneHne UMITyJIbCa M SHEPIHH PEISATHBUCTCKUX dYacTHIl (10 (oTorpadusiM TPEKOB
3apsDKEHHBIX YacTUI] B MArHUTHOM TIOJIE).

Paspnen 7. KBanToBast pusuka.
Tema 1. Kopnyckynapno-601noeoii oyanusm.

PaBHOBecHOE TeIIOBOE W3IydeHHE (M3ITydeHUE aOCOJIFOTHO 4YEPHOrO Teia). 3aKoH
cmemenus: Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBL. DHEPTHUS U UMITYIIEC (DOTOHA.

®ororddext. OnpiTel A. I'. CtonetoBa. 3akoHbl QoTodPdexTa. YpaBHeHHEe DiHIITENHHA
st potorddexra. «KpacHas rpanuiiay dpotodrddexra.

JlaBnenune cBera (B YACTHOCTH, JIaBJICHHE CBeTa Ha aOCOJIIOTHO TMOTJIOINAONIYIO H
a0COJIIOTHO OoTpaxkarolyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BosHoBBIE CcBOMCTBA yacTul. Bosnbl ne bpoiura. [[nuHa BosiHBI e bpoisid u pasmepsl
o0JacTu JoKanu3aluuu ABMKYIIeics yacTulpl. KopmyckynspHo-BosHOBON Ayanu3Mm. Judpakius
JJIEKTPOHOB Ha KPUCTAJLIAX.

Crennduka n3mepenuit B Mukpomupe. CooTHoIIeHUs HeonpeaenénHoctel I'elizenOepra.

Texnuueckue ycTpoilcTBa M TEXHOJOTMYECKHE MPOLECCH: CHEKTPOMETP, (POTOIIEMEHT,
($hoTOIATUMK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOUO/I.

Hemoncmpayuu.

®doTo3(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddexTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS MOJTYIPOBOJHUKOB OT OCBEHIEHHOCTH.
CBeTONOI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.
Uccnenosanue dporopesucropa.

N3mepenue nocrosHuo# [Tnanka Ha ocHoBe uccienoBanus Gotospdekra.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMPSKEHHUS.

Tema 2. @uzuka amoma.

OnbITHI MO UCCNEAOBAHUIO CTpOeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopra.

[Toctynatel bopa. M3nyyenne u mornoieHre (pOTOHOB MpH MEpexojie aroMa C OJHOTO
YPOBHS SHEPIMH Ha APYroil.



Bunel ciektpoB. CiekTp ypoBHEN 3HEPTUM aTOMa BOAOPOA.
CrioHTaHHOE M BBIHYXCHHOE U3NTydeHue cBerta. Jlasep.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHEKTpPaJbHBIM aHaAIMU3
(criekTpocKo), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogens omnbita Pezepdopra.

Habntoenne nuHelyaTbIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIIMX YACTHULL.
Onpenenenre JJIMHBI BOJHBI JIa3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomovi, nPAKMUKYM.

HaGnronenue nuHeHYaToro crexTpa.

HccnenoBanue cnekTpa pa3peKeHHOI0 aTOMapHOro BOJAOPOJa M U3MEPEHHE MOCTOSIHHOMN
PunGepra.

Tema 3. Duzuka amomHo20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4yucio sjpa.
N3oTtomsl.

PamnoaktuBHOCTH. Anb(a-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacmajn. ['amma-
U3ITy4eHUeE.

3aKoH PaIrOAKTUBHOI'O paciaaa. Pa,I[I/IoaKTI/IBHBIe HN30TOIIBI B IIPUPOAC. CpolicTBa

MOHHU3UPYIOIIETO U3TydeHus. BiusHue paguoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don u3nyuenus. Jlozumerpusi.

DHeprus cBS3U HyKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SAnepusie peakuuu. Jlemenwe W cuHTe3 sAnAep. SlaepHbie peakTtophl. [IpoOrembl

YIIpaBJIACMOI0  TCPMOAACPHOIO CHUHTC3A. DKOJIOTHYECKHE AaCIIEKThI Pa3BUTHA smepHoﬁ
OHCPI'CTHUKHU.

MeTo1p1 perucTpal U UCCIICOJOBAHUA 3JICMCHTAPHBIX YaCTHUII.

qDYHI[aMeHTaJ'ILHHC B3aHMOJCUCTBUS. BapI/IOHBI, MC30HBI U JICIITOHEI. HpeI[CTaBJ'ICHI/Ie 0
CTaHHapTHOﬁ MOACIIN. KBapK'FHIOOHHaSI MOJCJIb aIPOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEmHas Matepus U TEMHas DHEPIUSL.

EnuncTBO (hnsnyeckoit KapTHHBI MUpa.



Texuuueckre ycTpOHCTBa M TEXHOJOTHYECKUE IMPOIECCHI: T03UMETp, KaMepa Buibcona,
SANCPHBIA  pEaKTop, TEPMOSACPHBI peakTop, aromMHas Oom0a, MarHUTHO-PE30OHAHCHAsS
Tomorpadus.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie pabomaul, npaKmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusim).

HccnenoBanme painoakTUBHOTO (pOHA € HCTIOJIB30BAaHUEM JI03UMETPA.

N3yuenne nmormomienus 6eTa-4yacTuIl aTFOMUHHEM.

Paznes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPHU3ZMKH.

Oransl pa3BUTUS acCTPOHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUH.
[IpMeHMMOCTb 3aKOHOB (PU3UKHU 111 00BACHEHUS PUPO/Ibl KOCMUYECKUX O0BEKTOB.

Metonpl  acTpoHOMHUYECKMX HccienoBaHul. CoBpeMEHHbIE ONTHYECKHUE TEeJIECKOTIbI,
pazuoTeNeCKOIIbl, BHEATMOC(EPHAs aCTPOHOMMSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

ConHeuHas cucreMa.

Counniie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CoHIa 1 3BE3.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKH. [[narpaMma «CreKTpaIbHBINA KJIaCC — CBETUMOCTBY.
3BE3 bl INIAaBHOM MOCIENOBATEIILHOCTH. 3aBUCUMOCTD «MacCa — CBETUMOCTEY JUIS 3BE3] IJIaBHON
MoCJe0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE TMPEACTABICHUS O

MPOUCXOKACHUH ¥ 3BoJtorr CoJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muneunsiit [1yte — Hama INanaktuka. [lonoxenue u auxenne Connua B ['anaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. UEpHBIE JBIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenune Bceenennoi. 3akon Xa66ma. PaszOeranume ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsnmydeHue.

Macmrtabnas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iaemMbl acCTpOHOMUU.

Yuenuueckue naoniooenus.

Habnronenus 3B€34H0T0 Heba HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHNEM KOMITbIOTEPHBIX
MIPUIIOKEHUH JUIs OTIPeICICHHUS MTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3us CeBepHOTO MOyIIapHs U SIPKUE 3BE3BI.

Habmonenus B Teneckon JIyHbI, TTaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uYecKHl MPAKTUKYM.



CriocoObl n3MepeHus: PU3MYECKUX BEITMYUH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U HU(POBBIX
MU3MEPHUTENBbHBIX NPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  M3MepeHHd  (usmueckux BenuuyuH. OIlLeHKa TpaHuMIl
IIOIPEIIHOCTEN.

[TpoBeneHne KOCBEHHBIX U3MEPCHHUIA, NCCIICIOBAaHUIA 3aBUCUMOCTEH (DM3MUECKUX BEIIMYHUH,
IIPOBEpPKa MPEIJIOKEHHBIX TUIOTE3 (BBIOOpP M3 pabOT, ONMMCAHHBIX B TEMATUYECKUX pas3zeax
«YYeHUUECKUH IKCIIEPUMEHT, 1a00paTOpHble pabOThI, MPAKTUKYM).

O0o0maroniee noBTOpeHMe.

O06oOmieHne ©  CHCTEMaTH3alvs  COJACPIKAHUS — paslieNioB  Kypca  «MexaHHKay,
«MonekymnsipHas pu3uka U TEpPMOIUHAMUKAY, «DIEKTpoauHaMuKay, «KomebaHusi u BOJIHBDY,
«OCHOBBI CIIENIMAIIBHOW TEOPUM OTHOCHUTEIBHOCTHY», «KBaHTOBas usukay, «IJIeMEHTHI
ACTPOHOMHUH U aCTPOPUIUKI.

Ponp ¢u3umku U acTpoHOMHHM B JKOHOMHMYECKOM, TEXHOJIOTMUECKOM, COIMAIBHOU H
ATHYECKOH cepax AesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U ACTPOHOMHUH B COBPEMEHHOM
Hay49HOW KapTHHE MHpa, 3HAYCHHE OMHCATEIIbHOW, CHCTEeMAaTH3WPYIONIEeH, OOBSICHUTEILHON WU
MIPOrHOCTUYECKOW (PYHKUUN (PU3MUECKON Teopuu, posib PU3NYECKO Teopun B GOPMHUPOBAHUU
MpesicTaBiIeHU 0 (pu3nYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPE/ICTaBICHHI O IpUpO/IE.

MexnpeameTHblie CBSI3H.

N3yuenne kypca ¢usznku yriyoaéHHOro ypoBHs B 11 Kjacce OoCyIIecTBIsSETCS ¢ yu4&éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnsvle NOHAMUA, CA3AHHBIE C  U3YUEHUEM  MEHMO0008 HAYUHO20
nO3HAHUA: SBIICHWE, HAyYHbIH (akT, THMOTe3a, (QU3MUYecKas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHUE, SKCIICPUMEHT, MOJICIIMPOBAaHKE, MOEIb, U3MEPEHHE, MMOTPEITHOCTH H3MEPCHHI,
HU3MEPUTEIIbHBIC TPHUOOPHI, ITM(poBas JadopaTopus.

Mamemamuka: peuieHue cucTeMbl ypaBHeHHH. Tpuronomerpuueckue (yHKIHH: CUHYC,
KOCHUHYC, TAHI'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl W HX
MPOEKIIMM HAa OCH KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Tpu3naku mogo6us TPEyroabHUKOB, ONPEIEICHHE MIIOMAAN IIIOCKUX GUTyp U 00BbEMa Ted.

Buonocun: QJICKTPHUYCCKHC ABJICHUA B JKUBOU IIprupoae, KoJIeOaTeIbHbIE JBHMIKEHHUS B )KUBOU
OpUupoac, OSKOJOIrHMYCCKHC PUCKH IIPpH IIPOHU3BOACTBC JJICKTPOSHCPIUH, ISJIICKTPOMAIHUTHOC
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ Cpeabl, YIbTPAa3BYKOBAsA AJUAIHOCTUKA B MCAWIIUMHE, OIITUYCCKHC
SIBJICHUS B )KUBOU IIprupoac.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYN, KPUCTAJNIMYECKas CTPYKTypa TBEPABIX TeEl,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHaIN3.

TI'eozpaghua: marHuTHBIE TIONIOCa 3€MJIM, 3aJI€KH MAarHUTHBIX PyHA, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, cercmorpad.

Texunonozusn: NPUMCHCHHUC MMOCTOAHHBIX MArHUTOB, 3JICKTPOMATHUTOB, 3JICKTPOABUTATCIIb
ﬂKO6I/I, regeparop MHNCEpEMCHHOIO0 TOKAa, HWHAYKIUOHHAaA II€Yb, JIMHUH OSJICKTpOIICpCaay,



AJIEKTPOJIBUTATENb, pajap, pPaauONpUEMHUK, TeleBH30p, aHTeHHa, Tenedon, CBY-meusb,
YIBTPa3BYKOBAsl JUAarHOCTHKAa B TEXHUKE, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapesi, CIyTHUKOBbIC TPUEMHUKH, STIEPHAST SHEPTETUKA M YKOJOTHUECKUE ACTICKThI
€€ pa3BUTHSL.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBILIEI'O OBPA30OBAHUAJIMYHOCTHBIE PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Pe3yabTaThl OCBOEHUS ydeOHOro npeamera «PU3nKa» J0KHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOy4arOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTalui, MO3UTUBHBIX BHYTPEHHUX
yOEXIeHUH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIiecTsa,
paciivpeHre >KU3HEHHOTO OIbITa M ONBITA JESITEIbHOCTH B IPOILIECCE pean3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN E€ATEIbHOCTH, B TOM YHCJIE B YACTH!

IPaKAAHCKOIo BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UITUU 00YyJaIOMEerocsi Kak akTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIIECTBa;

HpI/IHﬂTI/Ie Tpale/IHI/IOHHI)IX 06H1eqen03eqec1<nx I‘YMaHI/ICTI/I'-IeCKI/IX 158 JIeMOKpaTI/I‘ICCKI/IX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B HWHTEpecax TIpakJaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEILHOM OpraHU3alliu;

yMEHHE B3aUMOJICUCTBOBATh C COIMAIILHBIMUA MHCTUTYTAMH B COOTBETCTBHH C MX (QYHKIIUSIMH U
Ha3HAUYCHHEM,

TOTOBHOCTH K TYMAaHUTAPHOU 1 BOJOHTEPCKON NEATEITHHOCTH.

NAaTPHOTHYECKOT0 BOCIIUTAHUSI:

Cc(OPMHUPOBAHHOCTH POCCUHCKOM TPk TAHCKOW MICHTHYHOCTH, TATPUOTU3MA,;

[IEHHOCTHOE OTHOIICHUE K rOCYJapCTBEHHBIM CHMBOJIaM, JIOCTH)KCHHUSM POCCUHCKUX YIEHBIX B
obsacTu (PU3UKH U TEXHHKE.

JAYXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

Cc(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEUICHUS, OPHCHTHPYSCh Ha
MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;
0CO3HAHME JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOWYUBOTO OYAyILEro.

ICTCTUICCKOI'O BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsi ICTETHKY HAy4YHOI'O TBOPYECTBA, NPUCYLIETO
¢bu3nyeckoit HayKe.

TPYAOBOI0 BOCIIMTAHMA:



MHTEpEC K Pa3nYHbIM cdepam NnpodecCHOHATBHON AEATENbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
GU3MKON M TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOp Oydymied mnpodeccun u
peann30BBIBaTH COOCTBEHHBIC KU3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO M €aMOOOpa30BaHUIO B OONACTH (HU3UKH HA
MPOTSHKECHUU BCEU KU3HU.

IKOJOIrHI¢CKOro BOCIIMTAHUA:

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOM  KYJIBTYpHl, OCO3HAHHE TIJ00aJBHOTO  XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUU B OKPYKAIOLIECH Cpele HAa OCHOBE 3HAHUS LN
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA,

paciivpeHue OmbITa JEATEIHHOCTH SKOJIOTMUYECKON HaIlpaBJI€HHOCTH HAa OCHOBE HMMEIOLIUXCS
3HaHUU 10 PU3UKE.

HEHHOCTU HAYYHOT O IMO3HAHUSA:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznuecKkoil HayKu;

OCO3HAHHWE IEHHOCTH HAyYHOW JesITeIHbHOCTH, TOTOBHOCTH B TMIpOIlECCe H3YYCHHS (QH3UKU
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEOBATENLCKYIO eI TEIBHOCTh HHAUBHUIYATEHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS
ba3oBrble Jornyeckue 1eMcTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aKTyalM3UpoOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEEIIATh 1NN JeSITeIbHOCTH, 33aJ]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PHU3NYECKUX SBICHUSIX;
paspabaTeiBaTh IJIaH pelIeHUs MPOoOIeMbl ¢ Y4ETOM aHalu3a HMEIOIIUXCS MaTepHabHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLIECHUBATh
PHUCKHU TOCIEACTBUI NESTENbHOCTH;

KOOPJIMHUPOBATH W  BBIIOIHATH pabOTy B YCIOBUSIX PpEATbHOrO, BHPTYalbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUU KU3HEHHBIX TPOOIIEM.

Ba3oBnble ucciaenoBarebCcKHe IeiiCTBUA.

BIIAIETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMHU U METOIaMU (PU3HUECKON HAYKH;
BIIaIETh HaBBIKAMU YU€OHO-HMCCIIEI0BATENbCKON U MTPOEKTHOM AEATEIHHOCTH B 00JaCTH (U3HKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEelIeHUs 3aaady
(bU3MYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3TnYHBIX METOI0B TIO3HAHMS,

BIIAJIETh BHUJAMHU JIEATEIBHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUS, €ro WHTEepIIpeTalluu,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIHIX, B TOM YHCIIE TP CO3aHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (DUBHKH;



BBISIBIISITh IPUYMHHO-CIICJCTBEHHbBIE CBSA3U M AKTYaJIM3UPOBATh 3a7auy, BbIABUIaTh TUIIOTE3Y €€
peLIeHNs, HaXOJUTh apryMEHTBI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEP)K/ICHUH, 3a1aBaTh IapaMeTphbl
U KPUTEPUHU PELICHUS;

aHAJIM3UPOBATh NOJYYEHHBIE B XOJE PELICHMS 331a4d Pe3ysbTaTbl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBHUTH U (JOPMYITHPOBATH COOCTBEHHBIE 3a/1a41 B 00pPa30BaTENbHOM AEATEIBHOCTH, B TOM YUCIIE
IIpU U3y4EHUU (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh NEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEICATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIE€U, IIPEUIaraTh OPUTMHAIbHbIE TOJXO0AbI U PEIICHMUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, AOIMYCKAIOIINE aJIbTEPHATUBHBIEC PELLICHUSI.

Pa6ora ¢ undopmanmueii:

BJIAJICTh HABBIKAMU TMOJTYYCHUA I/IH(i)OpMaIH/H/I (1)I/I3I/I‘-ICCKOFO COACPIKaHUA U3 UCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH ITOMCK, aHAJINW3, CUCTCMATHU3allUI0 W HHTCPIIPCTALIUIO
nH(pOpMaLUY PA3IUYHBIX BUA0B U (JOPM IMPEICTaBICHNUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OPMAIIHH;

HCII0JIB30BaTh CpEACTBa I/IH(i)OpMaHHOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTUHA B pPEeIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1ad C COOJI0ACHHEM TpeOoBaHUI
OPTOHOMHUKH, TCXHUKU 6630H3CHOCTI/I, TUTHCHBI, pecypcoc6epe>1<eHI/I${, IMPaBOBBIX W 3TUYCCKUX
HOPM, HOpM UH(OPMAITMOHHON O€301TaCHOCTH;

co3/7aBaTh TEKCTHI (PU3MUECKOTO COJEP’KaHUS B pa3IMuHbIX (hopmarax ¢ y4€TOM Ha3HAYEHUS
nHbOpMAIIMA W TENICBOW ayaUTOPHH, BHIOMpas ONTUMANBHYIO (opMy mpeacTaBieHUs U
BU3YaJIU3aIIH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBUSA:

OCYILIECTBIISITH OOLIEHHE HAa YpOKaX (PM3UKH U BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallUi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON paOOTHI;

BBHIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX MACUCTBHM € Y4€TOM OOIMIMX HUHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MIPUHUMATD 11eJId COBMECTHOMN JIeATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS IO
e€ JOCTHKEHUIO: COCTABJIATD IUIaH ACUCTBUM, paclpeAesiTh POJIU C y4ETOM MHEHHUI yYaCTHUKOB,
00CY)KJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh KAyeCTBO CBOETO BKJIaJa M KaKJIOTO0 y4aCTHHKAa KOMaHIbI B OOIIMN pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh HUAECU C TMO3ULUU HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHULIUATUBHBIM.

PeryisiTuBHbIE YHHBepcaJIbHbIE YUeOHbIe eliCTBUS
Camoopranm3anus:

CaMOCTOATCIIbHO OCYHICCTBJIATDL IMO3HABATCIIBHYKO JCATCIBHOCTH B o0Oactu (bPI3PIKPI u
ACTPOHOMMHU, BBISBJIATD Hp06J'ICMBI, CTaBUTb U (pOpMYJ]I/IpOBaTB COOCTBEHHBIE 3aaa4u,



CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pELIEHUS pacdyE€THBIX M KAadyeCTBEHHBIX 3a4ad, IUIaH
BBITIOJIHEHUSI TPAKTHUECKOW pabOThl € y4YETOM MMEIOIIMXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmMpATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JeTIaTh OCO3HAHHBIN BEIOOD, apTYMEHTHUPOBAThH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;
OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh ()OPMHPOBAHUIO W TPOSIBICHUIO JPYAMLIUU B 001acTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CﬁMOKOHTpOJIb, MOLMOHAJIbHBIA HHTELJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HaBbIKAMU IO3HABATEJBbHON pe(dIeKCuu Kak OCO3HAHMs COBEpIIAEMbIX ACUCTBUHA U
MBICJIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUN;

HCI0JIb30BaTh MPUEMBI peIEeKCUU AJIs OLIEHKU CUTYalllU, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKECHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MTOHMMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYrUX IPU aHAJIU3€E PE3YyNIbTaTOB ACSITEIBHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporiecce nocTHKeHUs IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI IPOTPaMMBI 110 (PU3HKE 7151 YPOBHS
cpemHero oOmiero o00pa3oBaHUS Yy OOYYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEIUICKT, TIPEATOJIaratoni ¢hOpMUPOBAHHOCTS:

CaMOCO3HAaHUS, BKITIOYAOIIETO CITIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIFHOE COCTOSTHUE, BU/ICTh
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOW SMOIIMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e;
CaMOPETYTMPOBAHMUS, BKIFOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBEICHUE, CIIOCOOHOCTh aaITHPOBATHCS K SMOIMOHAILHBIM M3MEHEHUSIM M TIPOSIBIISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTHKECHHIO TSI M YCIIeXY, ONITUMU3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATh, HCXOISl U3 CBOMX BO3MOYKHOCTEI;

AMITATHH, BKIFOYAIOIICH CIOCOOHOCTh IIOHMMATh SMOIIMOHAILHOE COCTOSHHUE APYTHX, YUUTHIBAThH
€ro MPH OCYILECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;
COLIMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBAaTh OTHOIICHHS C JPYTHMMHU
JIFOIbMU, 3200 THTBCS, MPOSIBIISITH MHTEPEC U Pa3peliaTh KOHDIUKTHI.

I[NPEJAMETHBIE PE3VYIJIbTATDBI

K xoHuy oOyuenus B 10 knacce npeiMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

MOHUMATh POJIb (PU3UKH B 3KOHOMHMUYECKOH, TEXHOJIOTMYECKOH, IKOJOIMUECKON, COLMAIBHONW U
TUYECKOU cdepax AEATENIbHOCTH YeJIOBEKa, pojib U MECTO (PU3MKH B COBPEMEHHOM HaydHOMH
KapTHHE MHpa, 3HAu€HHE OIUCaTeIbHOH, CHCTEMAaTU3UpYIOIIeH, OOBSACHUTEIbHON U
MPOrHOCTUYECKON (YHKUMH (QU3MUECKOW TEOpUM — MEXaHWKH, MOJEKYISIpHOH (U3MKH |
TEPMOJAMHAMUKH, POJb (PU3NYECKON Teopu B (POPMUPOBAHMU MPEACTaBICHUN O (U3UUECKOM
KapTHHE MHpa;



pa3nuyath yCJIOBHS MPUMEHUMOCTH Mojelned (U3NYECKUX Tel M IPOLECCOB (SIBICHUH):
WHEpUMalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEpPAOE TENO, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TMajeHue, abCONIOTHO ymopyras naedopmarivs,
a0COJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENU Ta3a, >KUIKOCTH U
TBEPAOrO (KPUCTAJUIMUECKOI0) Teja, UACaIbHBIA TIa3, TOYEUHbIH 3apsij, OJHOPOAHOE
JNEKTPUYECKOE T10JIE;

pa3nuyath yciuoBHs (TpaHHIbBI, 00JacTH) NPUMEHHMOCTH (U3WYECKHX 3aKOHOB, TIOHUMATh
BceoOmmid xapaktep (GpyHIaMEHTAJIBHBIX 3aKOHOB M OTPAaHMYCHHOCTH HCIIOJIb30BAHMS YAaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH MEXAaHMYECKHE IPOLECChl M SIBJICHUS, HCIOJIb3ys OCHOBHbBIE
MOJIOKEHHUSI U 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXAHWYECKOTO MBMXKEHUS, (POPMYJIbI
KWHEMAaTHKH PaBHOYCKOPEHHOTO JBIDKEHHs, npeoOpasoBanusi lammnes s CKOPOCTH U
nepeMeneHus, 3akoHbl HblOTOHA, NMpUHIMI OTHOCUTENbHOCTH [‘anmumies, 3aKkOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAaHEHUS HMITyJIbCa M MEXaHUYECKOM 3HEpPIuu, CBA3b PabOThI CHUJIBI C
W3MEHEHHEM MEXaHWYEeCKOM SHEepruu, YCIOBUS pPaBHOBECUS TBEPIOro Tena), HpU ITOM
HCI0JIb30BAaTh MaTEMaTHUECKO€ BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHHUMOCTHU
¢u3nueckux 3aKOHOB: MpeoOpasoBaHuil ['anmuies, BToporo u TpeThero 3akoHOB HbroTOHa,
3aKOHOB COXPAaHEHUS UMITYJIbCa U MEXaHUUECKON SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;
aHAJIM3UPOBATh U OOBSACHATH TEIUIOBbIE MPOLIECCHI U SABJICHUS, UCIOJIb3YsI OCHOBHBIE MOJIOKEHHS
MKT u 3akOHBI MOJIEKYISIPHON (PU3UKH U TEPMOTUHAMUKY (CBA3b JaBIE€HUS HI€aTbHOIO ra3a co
CpelHE KMHETUYECKON SHEPruel TEIUIOBOTO JBWKEHUS W KOHLEHTpALMEH €ro MOJIEKYJ, CBS3b
TEeMIIepaTypbl BEUIECTBA CO CpelHEeN KMHETUYECKON SHEpruel TeImI0BOro IBWKEHUS €ro 4acTull,
CBSA3b JABJICHUS MICAIBHOTO ra3a ¢ KOHIEHTPAalMEed MOJIEKYJ M €ro TEMIepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, mepBblid 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs DSHEPrUM B
TEIUIOBBIX Ipoleccax), IpU 3TOM HCHOJIb30BATh MaTEMaTHYECKOE BBIPA)KEHUE 3aKOHOB,
YKa3bIBaTh YCIOBUS MPUMEHUMOCTU ypaBHEeHUs MeHaeneeBa—Kianeiipona;

aHATM3UPOBaTb U OOBACHATH JJIEKTPUUECKUE SIBJICHUS, UCIOJIb3Ysl OCHOBHBIE IOJIOKEHUS U
3aKOHBl DJIEKTPOJMHAMMKHM (3aKOH COXpPAaHEHMs OJIIEKTPUYECKOro 3apsana, 3akoH KyioHna,
MOTCHIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsl, IPUHLUI CYIIEPIO3ULNN dJICKTPHYECKUX TOJIEH,
IIPY 3TOM yKasblBas YCJIOBMs INPUMEHMMOCTH 3akoHa KyloHa, a TaxKe IPAKTHUYECKH BaXKHbBIE
COOTHOIIEHUS: 3aKOHBI OMa I ydacTKa LENH M JUIsl 3aMKHYTOM DJIEKTPUYECKOM LM, 3aKOH
Jlxoyms—JIenna, npaBuna Kupxroda, 3akonsl Dapajes 1ist 37eKTPOIN3a);

ONUCBIBATH (PU3MUECKHE NPOLIECCHI U SIBICHUS, UCIIONb3Ysl BEIUUUHBL: IIEpEMELEHUE, CKOPOCTb,
YCKOpEHHUE, MMITYJIbC TeJa U CUCTEMBI TE€J, CHJIA, MOMEHT CHJbI, JaBJICHHE, NMOTECHUHMAIbHAS
SHEPIus, KUHETUYECKasi SHEPIusl, MeXaHU4yeckas YHeprus, padoTa CUiIbl, LIEHTPOCTPEMUTEILHOE
YCKOpPEHHE, CHJIA TSYKECTH, CUJIa YIPYTOCTH, CHJIa TPEHUS], MOLTHOCTD, SJHEPIHsl B3aUMOACHCTBUS
Tena ¢ 3eMiEl BOIM3M €€ OBEPXHOCTH, SHEPIUs ynpyroi nedopmanuu npyKHUHbl, KOJUYECTBO
TEIUIOThI, a0COJIOTHAs TeMmIepaTypa Teja, padoTa B TEpPMOJMHAMUKE, BHYTPEHHSS SHEPrus
U7ealbHOI0 OJTHOATOMHOIO rasa, paboTa UAealbHOTO raza, OTHOCUTEIbHAS BJIAXKHOCTh BO3yXa,
KII/] naeanbHOro TEMIOBOIO ABUTATENS; JEKTPUUECKOE TI0JI€, HAPSHKEHHOCTD 2JIEKTPUUECKOTO
II0JIsl, HAINpPsDKEHHOCTh IIOJISI TOYEYHOIO 3apsja WIM 3apsyKeHHOro Ilapa B BakKyyMe M B
OUDJIEKTPUKE,  MOTEHLHWAJl  JIEKTPOCTaTUYECKOrOo  IOJIs,  Pa3sHOCTh  IOTECHIMAJIOB,
AIEKTPOABIDKYILAS CHJIA, CHJIA TOKA, HANPSOHKEHHE, MOLIHOCTb TOKA, JJIEKTpUYECKas EMKOCTb
IJIOCKOTO KOHJIEHCATOPa, COIPOTUBIICHUE YUACTKa LIETIH C IIOCJIEI0BATEIBHBIM U IapajlIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, FHEPTUS NIEKTPUUECKOTO MOJIsI KOHIEHCATOPA;

0OBSICHATH 0COOEHHOCTHU NMPOTEKaHUsI PU3NUYECKUX SIBICHUIN: MEXaHUUECKOEe ABH)KEHHE, TEIIOBOE
JBMDKEHUE YacTHIl BEIECTBA, TEIJIOBOE pPAaBHOBECHE, OpOYHOBCKOE MABMKEHHE, IU(Py3us,
UCNIApEHHE, KHUIIEHWE M KOHJAEHCAUus, IUIaBICHHE M KPHUCTAUIM3alUs, HalpaBIE€HHOCThb
TEIUIONEpeaut, DJIEKTPU3aluus TeJl, OSKBUIOTEHLUUAIbHOCTh IOBEPXHOCTU 3apsHKEHHOIO
IIPOBOIHHKA;

IPOBOJIUTh MCCIIEOBAHME 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEIWYMHBI OT Jpyro ¢
UCIOJb30BAHUEM TPSMBIX H3MEPEHHUH, MpU 3TOM KOHCTPYHpOBAaTh YCTaHOBKY, (PUKCHPOBAThH



pe3yNIbTaThl TMOJNYYEHHOW 3aBUCHUMOCTH (DU3MYECKHMX BEIMYMH B BHIE TpaQHKOB ¢ Y4ETOM
aOCOTFOTHBIX MMOTPEITHOCTEH H3MEPEHUH, IeIaTh BEIBOJIBI 10 PE3YyJIbTaTaM HUCCIICIOBAHUS;
MIPOBOJNTH KOCBEHHBIC M3MEpEHUsl (GU3NYCCKUX BEJIMYUH, MPU 3TOM BBIOMPATH ONTUMATHHBIN
METOJI H3MEpPEHUs, OILEHWBATh AOCONIOTHBIE W OTHOCHTEIBHBIC MOTPEIIHOCTH NPSIMBIX U
KOCBEHHBIX U3MEPEHHU;

IIPOBOIUTH OIBITHI IO TIPOBEPKE MPEIIOKECHHON TUITOTE3bI: IUTAHUPOBATH IKCTICPUMEHT, COOMPATh
IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBAThH IMOIYYCHHBIC PE3yJIbTAThl M JICNAaTh BBIBOJ O
CTaTyce NPeII0KEHHON TUIIOTE3bI;

coOmoaaTh npaBmiIa 0€30MacHOTO Tpy/Ja MPU MPOBEICHUH HCCIIECOBAHUN B paMKax yudeOHOTO
IKCIIEPUMEHTA, TPAKTHKYMa M YYeOHO-HCCICIOBATEIIbCKOW W TMPOCKTHON JIEATEIBHOCTH C
WCTIOJIb30BAHNEM H3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOPHOTO 000PYAOBAHUS;

pemath pacu€THbIC 3aJa4M C SBHO 33JaHHOW W HESIBHO 3a/JIaHHON (DM3WYCCKOW MOJCIBIO: Ha
OCHOBAaHWHW aHAJIM3a YCJIOBHS OOOCHOBBIBATH BHIOOD (PH3MUECKONW MOJIENH, OTBEYAIOMICH
TpeOOBaHUSAM 3a7ayd, NPHUMEHITH (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH W IOCTYJIAThI
(U3HYECKUX TEOPHIA TIPH UCITOJIL30BAHNY MAaTEMATUISCKUX METOJIOB PEIICHHUS 331a4, TIPOBOIUTH
pacuéThl Ha OCHOBAaHWUHW HMMCIOIINUXCS JTAHHBIX, aHAIM3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATH
METO/IbI PEIICHHSI ¢ YIETOM IMOJTYYEHHBIX PE3yIbTaTOB;

penrath KadyeCTBEHHBIC 3aJaud, TpeOyrolue MPUMEHEHUs 3HAHWUW W3 Pa3HBIX pa3JelioB Kypca
GU3HMKKM, a TaKkXKe WHTETpaAIlUM 3HAHWUH W3 JIPYIUX MPEJAMETOB €CTeCTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAaWBaTh JIOTHYECKYIO IIEMOYKY PACCY)KJICHWH C ONOpold Ha W3ydeHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;

WCII0JIb30BAaTh TEOPETHUYSCKUE 3HAHHS JUIS OOBSICHEHHS OCHOBHBIX IPUHITUIIOB pPaOOTHI
U3MEPHUTEIBHBIX TPHOOPOB, TEXHUYESCKUX YCTPOUCTB U TEXHOJIOTHYSCKUX MTPOIIECCOB;
MIPUBOJIUTH TIPHUMEPHI BKIIaJIa POCCUHCKUX H 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;
aHAJIM3UPOBATh M OICHUBATh IOCJIEICTBUS OBITOBOW U MPOU3BOACTBEHHOHN NEATEIbHOCTH
YeJIOBEKa, CBSI3aHHOW ¢ (PM3WYECKUMH TPOIIECCAMHM, C TO3UIIUNA IKOJOTHUECKOW 0e30macHOCTH,
MIPEJICTaBICHUM O palMOHAILHOM MPUPOJIONONH30BAHUM, a TaKkKe PasyMHOM HCIOJb30BaHUU
JOCTHKEHHUM HayKH ¥ TEXHOJIOTUH JJIsl AajbHENIIero pa3BUTHS YeJI0OBEYECKOro OOLIECTBa;
MPUMEHATh Pa3IUYHBIE CMOCOOBI paboThl ¢ uHMOpMaueld (U3HNYECKOTO COACpKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIOJIb30BATh
COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHHM JIs TOMCKa, MHepepadOoTKH U MpeAbABIICHUS
yueOHOM ¥ HAy4YHO-MOMYJSIpHOM HHQOpMAalMK, CTPYKTYPUPOBAHHS U HHTEPIPETALUU
uHpopMallUy, TOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH
MOJIy4aeMyr0 HH(POPMAIUIO U OLIEHUBATh €€ TI0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMaInH;

MPOSIBJIATh OpPraHU3AIMOHHBIE W TO3HABATENbHBIE YMEHHSI CaMOCTOSATEIBHOIO MPHOOpeTeHus
HOBBIX 3HAHUI B MpoIIecCe BHITIOTHEHHSI POSKTHBIX U y4eOHO-HUCCIIeI0BATENBCKUX PadoT;
paboTaTh B TpyIHIE C KCIOJTHEHHEM Pa3MYHBIX COIHUANBHBIX pOJIEH, IMJIaHHUPOBAaTh pPabOTy
TPYIIBI, PalMOHAIBHO PACHpENeNaTh NEesTeNbHOCTh B HECTAaHAAPTHBIX CUTYallUsAX, aJIEKBATHO
OIICHUBATh BKJIAJ] KQXKI0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE paccCMaTpUBaeMO poOIEMBI;
MPOSIBIIATh MOTHUBAIMIO K Oyaymield mnpodecCHOHaNbHOU NEATENBHOCTH MO CIENUaIbHOCTIM
(hMBUKO-TEXHUUECKOTO TIPO(DHIISL.

K xonuy obyuenust B 11 knacce npeIMeTHbIE pe3yibTaThl Ha YrIIyOJEHHOM YPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:

IOHUMATDB POJIb (1)I/I3I/II(I/I B 3KOHOMI/I‘IGCKOI71, TeXHOHOFquCKOﬁ, COLIMAJIbHOM M STUYECKOH cq)epax
ACATCIIBHOCTH YCJIOBCKA, POJIb U MCCTO (bI/I3I/IKI/I B COBpeMeHHOﬁ Haquoﬁ KapTUHC MHUpa, poJib
aCTPOHOMHHU B HpaKTquCKOﬁ JIeITEeILHOCTH 4YelOBeKa U JalbHEHIIeM HAayYHO-TCXHUYCCKOM
Pa3BUTHUH, 3HAUCHUC 0HHC&T€J’IBHOI>1, CI/ICTeMaTI/I3I/Ip}IIOH_[eI71, OOBSICHUTEIIBHOM U HpOFHOCTH‘lCCKOﬁ



GbyHKIME (U3NYECKON TEOPUH — IEKTPOAMHAMHKH, CIEIHATbHON TEOPUU OTHOCUTEIHHOCTH,
KBAaHTOBOH (pu3uKH, posb PU3NUECKON TeoOpuH B (POPMUPOBAHUH MPEICTABICHHNA O (hPU3NIECKOM
KapTHHE MHUpa, MeCTO (PU3MYECKOW KapTUHBI MHUpa B OOILIEM PsIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEJCTABICHUN O IPUPOJIE;

pa3nuyath yCJIOBHS MPUMEHUMOCTH MoOjeled (U3NYECKUX Tel M IPOLECCOB (SBICHUH):
OJIHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IOJs, TapMOHUYECKHE KoyieOaHus,
MaTeMaTUYEeCKUM MasTHUK, WJCAIbHbIA MPY)KUHHBIH MasTHUK, TIapMOHMYECKHUE BOJIHBI,
UJIeaTbHBIN KOJIeOAaTeNIbHBIN KOHTYP, TOHKAsI JIMH3a, MOJIEJIe aToMa, aTOMHOTO s/ipa U KBAHTOBOM
MOJIEIU CBETA;

pa3nuyath yciuoBHs (IpaHHIbBI, 00JacTH) MPUMEHHMOCTH (U3WYECKUX 3aKOHOB, TOHUMATh
BceoOmmid xapaktep (QpyHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHMYEHHOCTH HCIIOJIb30BAHMS YAaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBIECHUS, UCIIOJIb3YsSl OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI AJIEKTPOJWHAMUKH U CIEUUAIbHOW TEOPUU OTHOCUTENIBHOCTH (3aKOH
COXPaHEHHUs 3JIEKTPUUYECKOTO 3apsia, cuia Amnepa, cuna JlIopeHia, 3aKOH 3JeKTPOMarHUTHOMN
uHayKIuy, npasuio Jlenna, cBa3p 3/]C caMOMHAYKIIMU B AJIEMEHTE SJEKTPUUYECKON IEMU CO
CKOPOCTBIO HW3MEHEHHUS CHJIbI TOKa, IOCTYyJaThl CHENUAIbHONM TEOPUM OTHOCUTEIBHOCTH
OHHIITeHA);

aHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE ITPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS MOJI0KEHUS KBAHTOBOM
¢usuku (ypaBHeHue OMHmTEeNHA I QoTodddexra, mepsBrlii U BTOpoil moctynatel bopa,
MIPUHIIATI COOTHOIICHUs HeonpeaenéHHocTel [ ei3enOepra, 3aKOHbI COXpaHEHHUs 3aps0BOTO U
MacCOBOTO YHCEI U SHEPTUHU B AJIEPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOTO pacnaia);

OMHCHIBATh (PU3UYECKHE MPOLECCHl M SBIEHHS, HCIOJb3Ysl BEIUYHHBI: HANPSKEHHOCTh
AIIEKTPUYECKOTO TOJIA, TMOTEHIHMAI 3JIEKTPOCTATHUECKOro TOJs, pa3HOCTh MOTEHIHAJIOB,
ANEKTPOJBIKYIAS CHJIA, WHAYKLIMS MAarHUTHOTO IIOJIA, MAarHUTHBIM NOTOK, cuila AMirepa,
WHJIYKTUBHOCTb, OJJIEKTPOJABIKYIIAs CHJIA CAMOMHIYKIMH, DSHEPIHUsl MArHUTHOTO IOJIA
MIPOBOJHHUKA C TOKOM, PENIATUBUCTCKUN UMITYJbC, TIOJHAS DHEPIHsl, SHEPrus MoKosi cBOOOAHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsijl A1pa, SHEPTUS CBS3U SApa;
OOBACHATH OCOOEHHOCTH NPOTEKAHUS (PUINYECKUX SBICHHUM: SIEKTPOMArHWTHAs WHIYKIIHS,
CaMOMHJIKIIMSI, pe30HAHC, HHTep(epeHIIs BOJIH, TUPPAKIKs, TUCHEpCUsi, IOJHOE BHYTPEHHEE
oTpaxkeHnue, GpotornekTpudeckuii agpdekt (hotorddexr), anbda- u GeTa-pacnanasl saep, raMma-
U3ITy4eHue saep, PU3ndeckre MPUHIUIBI CIEKTPATILHOTO aHaTN3a U paboThI Jla3epa;

OIpENENATh HAlpPaBIECHUE WHIYKIIMM MAarHUTHOTO IOJIS MPOBOJAHUKA C TOKOM, CHJIbI AMIiepa U
cunel Jlopeniia;

CTPOUTH M300paKEHUE, CO3aBaeMOE IUIOCKUM 3€pKaJloM, TOHKOHM JIMH301, U pacCUUTHIBAThH €T0
XapaKTEPUCTUKU;

MIPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHUE MOHATUSA, TEOPUHM M 3aKOHBI JUIs aHalu3a U
00BsicHEHUST (PU3UYECKHX TMPOIECCOB, MPOUCXOIAIIMX B 3BE3AX, B 3BE3AHBIX CHUCTEMAaX, B
MEXTallaKTUYeCKOU cpeJie; IBMKEeHUS HeOECHBIX Tell, HBOJIIOLINHU 3BE3/ U BeeneHHo;
MIPOBOJHUTH HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH C HCIOJIb30BAHHEM MPSMBIX
WU3MEpeHul, TMpHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATH pPE3yJbTaThl MOIYYEHHOM
3aBUCHUMOCTU (PU3UYECKUX BEIUYHMH B BUJE IpadUKOB ¢ yu€TOM aOCOJIIOTHBIX MOTPEUIHOCTEN
WU3MEPEHUH, J1eJaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpEHUsl (PU3NYECKHX BEIHUYWH, MPU ATOM BBIOMPATh ONTUMATIbHBIN
METOJl M3MEpPEHMs, OLIEHUBATh aOCOJIIOTHBIE U OTHOCHUTEIbHBIE IOTPEIIHOCTH TMPSIMBIX U
KOCBEHHBIX U3MEPEHMUI;

IIPOBOJIUTH OIBITHI 110 IPOBEPKE MPEUI0KEHHON I'MITOTE3bI: IUTAHUPOBATh SKCIIEPUMEHT, COOUpATh
OKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIbTAThl U JA€JaTh BBIBOJ O
CTaTyce NpeAN0KEHHON TUIIOTE3b;

OTMCBHIBATh METO/bI NOJYYEHHSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;



coOnrofarh mpaBmia 0E30TAaCHOTO TPyJa MPH MPOBEICHUU HCCICIOBAaHUI B paMKax yudeOHOTO
AKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-UCCIIEIOBATEILCKOM M MPOEKTHOM JESATEIBHOCTH C
WCIO0JIb30BAaHNEM U3MEPHUTEIBLHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS;

pemath pacu€THbIC 3a/Ja4M C SBHO 33/IaHHON W HESBHO 3aJIaHHOW (PU3UYECKOW MOJEIBIO: Ha
OCHOBaHUWU aHAJM3a yCIOBUS BEIOUPATh (PU3NUECKUE MOJICITH, OTBEUYAIOIINE TPEOOBAHUSAM 33a4H,
MPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIATHIl (PU3UYCCKUX TEOpUH TIpH
WCIIOJIb30BAHUM MAaTEMAaTHUYECKUX METOJOB PEIICHHS 3aj]a4, IPOBOJIUTh Pacu€Thl HA OCHOBAHUU
MMEIOIINXCA JAHHBIX, aHATM3UPOBATH PE3YAbTATHI U KOPPEKTUPOBATH METOAbI PEIICHUS C YUETOM
MOJyYEHHBIX PE3YJIbTATOB;

pemaTh KauyeCTBEHHbBIC 33/lauH, TpeOyollne MPUMEHEHUS 3HAHWM M3 Pa3HBIX Pa3esioB Kypca
Gu3HMKYM, a TaKkXKe WHTETpAIlMH 3HAHUN U3 JIPYTHX MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA:
BBICTPAaUWBaTh JIOTHYECKYIO IIEMOYKY PpACCY)KJICHHH C ONOpOod Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

WCIIONb30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSCHEHUS OCHOBHBIX MPHUHIMIOB pabOTHI
M3MEPUTENIBHBIX MPUOOPOB, TEXHHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOJUTH IPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHl;
aQHAIM3UPOBATh W OIICHUBATH IIOCJIEACTBHUS OBITOBOM W TPOM3BOJCTBEHHOM IE€ATEITHLHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3WYECKUMH TPOIIECCAMHM, C TO3UIIUNA IKOJOTHUECKOW 0e30macHOCTH,
MPEACTABICHUN O pallMOHATBHOM MPHPOIOIOIH30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUHU
JTOCTYKCHUN HAYKH W TEXHOJIOTHH JJIs TATbHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTRA;
MPUMEHSATHh Pa3IUYHBIE CMOCOOBI paboThl ¢ uHMOpMarueld (U3NIECKOTO COACpKaHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTHUW, TMPU OSTOM HCIIOIh30BAThH
COBpeMEHHbIE WH(OpPMAIIMOHHBIC TEXHOJIOTHH I TIOMCKA, MepepabOTKH W TPEabSBICHUS
yueOHOM ¥ Hay4YHO-MOMYJSIpHOM HHQOpManuK, CTPYKTYpPUPOBAHHS U HHTEPIPETALUU
uHpopMaluy, TOJYyYEHHOW W3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIU3UPOBAThH
MOJIy4aeMyto HH(POPMAIUIO U OLIEHUBATh €€ T0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAaHUH,
TaK U Ha OCHOBE aHaJln3a UCTOYHHKA MHPOPMAIUH;

MPOSIBJIATh OPraHU3ALMOHHBIE W TO3HABAaTENbHbIE YMEHHSI CaMOCTOATEIHHOIO MPHOOpeTeHus
HOBBIX 3HaHUI B MpoIiecce BHIIIOTHEHUS MPOEKTHBIX U y4eOHO-HUCCIIEeI0BATENbCKUX padoT;
paboTaTh B TpyNIe C HMCIOJIHEHHEM Pa3MYHbIX COLMAIbHBIX pOJIeH, MIaHUpOBaTh palbOTy
IPYIIbI, PAallMOHAJIBHO PACHpEACATh IEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJeKBATHO
OIICHUBATh BKJIA]] KQX/I0TO U3 YYACTHUKOB TPYIIIBI B peICHHE pacCMaTPUBAEMO MPOOIEeMBbI;
MPOSIBIIATh MOTHBAIMIO K Oyaymieid npodecCHOHaNbHOU JEATENBHOCTH MO CIEUUaIbHOCTIM
(bMBUKO-TEXHUUECKOTO TIPO(HIISL.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HanmenoBanue pasneinoB U TEM IPOrpaMMBbl
n/n

|

KonnuectBo yacos

DnekTpoHHbIe (IU(POBHIE) 00pa30BaTEIbHBIE

Bcero|  Kontponbhbie IpakTryeckue PeCypChI
paboTsl paboThl
‘Pa?.nen 1. HAYYHBIH METO/ ITO3HAHUSI ITIPUPO/IBI ‘
‘1.1 HHaquHﬁ METOJ IO3HAHUS IPUPOIbI H 6 H || H ‘
‘I/ITOFO 0 pas3ieny H 6 H ‘
[Paszien 2. MEXAHUKA |
‘2.1 HKI/IHCM&TI/IK& H 10 H 1 ” H ‘
‘2.2 HJIHHaMI/IKa H 10 H 1 || H ‘
‘2.3 HCTaTI/IKa TBEPIOTO TeNa H 6 H ” H ‘
‘2.4 H3aKOHH COXpaHEHUs B MEXaHUKE H 11 H 1 || 1 H ‘
‘I/ITOFO 0 paseny H 37 H ‘
‘Paszle.n 3. MOJIEKVJISIPHASA ®U3UKA U TEPMOJINHAMHUKA ‘
‘3.1 HOCHOBH MOJICKYJIIPHO -KHHETHYECKON TEOPUHU H 8 H 1 || H ‘
‘3.2 HTepMOILI/IHaMI/IKa. TeruioBeIe MaIIUHEL H 11 H || H ‘
3.3 ||ArperaTHble cocTosiHUS BemecTBa. Da3oBbie 5
TIEPEXO0/IbI

‘I/ITOFO 0 paszeny H 24 H ‘
Paszien 4. DJIEKTPOJJUHAMMKA |
‘4.1 H9JIeI<TpI/IquI<oe 1oJie H 14 H 1 || H ‘
‘4.2 HHOCTO;[HHLIﬁ ANEKTPUYCCKUI TOK H 14 H 1 || 1 H ‘
‘4.3 HTOKI/I B Pa3JIMYHBIX CpeIax H 7 H || H ‘
‘I/ITOFO 10 pa3zeny H 35 H ‘
OBIIEE KOJIMYECTBO YACOB I10 102 8 5

I[TPOTPAMME




11 KJIACC

Ne || HaumenoBaHue pa3zienoB U TEM IPOTrpaMMBbl

KonnuectBo yacos

DnekTpoHHbIe (IU(POBHIE) 00pa30BaTEIbHBIE

n/n Beero||  KourtposbHbie I[TpakTuuecKue pecypceel
paboThl paboThl
‘Pa?.)le.n 1. 9JIEKTPOJJUHAMUKA ‘
‘1.1 HMaFHI/ITHOG oJie H 10 H ” H ‘
‘1.2 HBJIGKTpOMarHI/ITHaﬂ WHIYKLUS ” 8 ” 1 ” H ‘
‘I/ITOFO 0 pa3zeny H 18 H ‘
‘Pa3)1e.11 2. KOJIEBAHUS U BOJIHbBI ‘
‘2.1 HMexaHquCKHe KoJie0aHus H 7 H ” H ‘
‘2.2 HBneKTpOMarHHTHLIe Kosie0aHus H 9 H || H ‘
‘2.3 HMexaHquCKHe U DJIEKTPOMAarHUTHBIE BOJIHBI H 7 H 1 || H ‘
24 Jomma o 1 u |
‘I/ITOFO O pas3zeny H 43 H ‘
‘Pa?.zle.n 3. OCHOBBI CIEIIUAJIbHOM TEOPUA OTHOCUTEJIBHOCTH ‘
‘3.1 HOCHOBH CTO H 4 H 1 || H ‘
‘I/ITOFO o pazneny H 4 H ‘
Pazies 4. KBAHTOBASI ®U3MKA |
‘4.1 HKopHyCKyJI;IpHo-BonHOBOﬁ Tyajau3M “ 9 “ || “ ‘
‘4.2 H<DI/I3I/H<a aToma “ 4 “ || “ ‘
4.3 | Pwusmka aTOMHOTO sApa U 3JIEMEHTAPHBIX 4 1
YaCTHIL

‘I/ITOFO 10 paszeny “ 17 “ ‘
Pasnen 5. 2JIEMEHTbI ACTPOHOMUU U ACTPO®U3UKHU |
‘5.1 HQJIeMeHTH aCTPOHOMUU U aCTPOPU3UKH “ 10 “ || “ ‘
‘I/ITOFO 10 pasaeny “ 10 “ ‘
‘Pa:me.n 6. PU3UNYECKUM MPAKTUKYM ‘
6.1 ||Pusznueckuii IpakKTUKYM 9 9




Ne | Hammenosanue pasyienos u Tem mporpamms | KosnnuecTso yacos DneKTpoHHbIE (LIUPPOBHIE) 0OPA3OBATENLHBIE
n/n Bcero|  KourtpoubHbie [MpakTryeckue peCypCrI
paboThI paboThI
‘I/ITOFO 10 pasjerny H 9 H
‘Pa3)1eJ1 7. OBOBHIAIOIIEE IOBTOPEHHUE
OBIIEE KOJIMYECTBO YACOB I10 102 5 9

[TPOTPAMME




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJJACC
Ne i/m Tema ypoxka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
Beero| Konrponbnsie || Ipaktuueckue || A3Y1CHHA 1 dpoBbIe
paGoTHI PaGOTEI 00pa3oBaTeIIbHbIE
pecypchl
[IpaBuna mo Th. ®usuka — pynnameHTanpHas Hayka o npupozne. || 1
1. 1 |[HaGmroneHue U SKCIIEPUMEHT B (PU3HKE. DKCIIEPUMEHT B TEOPHS
B IPOIIeCCe TIO3HAHUS TPUPOIBIL.
2 2 Mexaunueckoe asmxerne. CucreMma orcuera. OTHOCUTEIHLHOCTD 1
' MEXaHHYECKOTO JABVIKEHMSI.
Paanyc-BexkTop MaTepuaibHON TOUKH, €r0 MPOCKIUN HA OCH 1
3. 3 |[koopmuuat. Tpaektopus. [Tlepemerenne. Ckopocts. Mx
MTPOEKIIMH Ha OCH KOOPMHAT
4 4 PaBHOMEpHOE TIpsiMonMHEHOE nBIKeHUe. [ paduueckoe 1
' OTIMCAaHUE PABHOMEPHOTO MPSMOJIMHEHHOTO JIBYKCHHS
5. 5 ||[CnoxeHue epeMeIeHnid U CKopocTed. Pemienue 3amna4 1
5 5 HepaBHoMepHoe nBmwkeHre. MrHOBEHHAs CKOPOCTh. Y cKopeHue.|| 1
' [IpsiMonMHENHOE IBM)KCHHE C MIOCTOSTHHBIM YCKOPECHUEM
7. 7 ||[Yckopenue. [IpsiMonnHeliHOE paBHOYCKOPEHHOE JIBH)KCHHE. 1
8 8 I'paduaeckoe onucanue MPIMOITUHEHHOTO IBHYKCHHS C 1
' MTOCTOSIHHBIM YCKOPEHUEM
9. 9 |[Pewienue 3axauy. 1
CBoOoiHOE majieHne. Y cKkopeHrne CBOOOHOTO MaIeHus. 1
10. 10 |3aBHUCHMMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUSI OT BPEMEHU U
ux rpaduxu




3aK0HOB HproToHa

Ne i/m Tema ypoxka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
Bceero|| Kontposnbhrie || Ipaktnueckue || A3YICHIA mipoBrIe
paBoTEI paBOTHI 00pa3oBaTeIbHbIC
pecypchl
11. 11 ||Pemrenne 3agau mo reMe «CBOOOJHOE MTAIEHHUE) 1
KpuBonuneiiHoe nBuxeHue. [[BrkeHUe 1o OKpyKHOCTH. 1
12. 12 |[VrnoBas u nuHeiHas ckopocTh. [leprona u wacroTa.
[{eHTpOCTpeMHUTETHHOE U TIOJTHOE YCKOPCHHE
13. 13 ||Pemrenue 3amau 1
14 14 Jlabopamopuas paboma Nel «H3yuenue 0sudicenus mena no 1 1
' OKDYIAHCHOCTIUY»
15 15 [ToaroroBka Kk KOHTPOJILHOM padoTe. Pemenne 3amayu mo teme 1
' «KunemaTtukay.
16. 16 |KonTpoJabHasi pa6oTa Ne 1 mo Teme "Knunemaruka" 1 1
[TepBriif 3akoH HptoToHa. HEpLIManbHBIE CUCTEMBI OTCUETA. 1
17. 1 |[[Ipuanun otHocutTenbHOCTH ["anunes. HenneprimanbHbie
CHCTEMBI OTCUETa
18 9 Cuna. PaBHoaeicTBytomas cuia. Bropoit 3akon HeroToHa. 1
' Macca
19. 3 |[B3aumopeiicTBue Ten. Tpetuii 3akoH HproToHa 1
20. 4  ||Pemenue 3amay Ha 2 3akoH HeroToHa. 1
21 5 [TpuHnun cynepro3uiuu cuil. Pemenue 3a1ad Ha mpuMeHeHHE 1




Ne i/m Tema ypoxka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
Bceero|| Kontposnbhrie || Ipaktnueckue || A3YICHIA mipoBrIe
paBoTEI paBOTHI 00pa3oBaTeIbHbIC
pecypchl

3aKOH BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTD 1

22. 6 |rpaBUTanMOHHON M MHEPTHOH Macchl. CHila TSXKECTH U
yCKOpEHUe CBOOOHOTO TaICHUs
JIBrkeHMEe HEOSCHBIX TEJ M UX UCKYCCTBEHHBIX CITYTHUKOB. 1

23. 7 |IlepBas kocmuueckas ckopocTb. Bec Tena. HeBecomocts u
Meperpy3KHu.

24, 8 ||Pemenue 3amau 1

25. 9 ||Cua ympyroctu. 3akoH ['yka. 1

26 10 Jlabopamopuas paboma Ne2 «Hzmepenue srcecmkocmu 1 1

' NPYHCUHBLY

27. 11 ||Pemrenune 3amau 1

28. 12 ||Cunbl TpeHUSI. 1

29 13 Jlabopamopuas paboma Ne3 «Hzmepenue kod¢puyuenma 1 1

' MPEHUsL CKOTbICEHUS)

30. 14 ||IBmxeHHE Teia Mo ISHCTBHEM HECKOJIBKUX CHIT 1

31. 15 |[[ToaroroBka K KOHTPOJILHOM paboTe. Pemenue 3aay. 1

32. 16 |KonTpoJabHasi padora Ne 2 mo Teme " Ilunamuka" 1 1
Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBl MAaTepUANBbHBIX TOUEK. || 1

33. 1 ||enTp Macc cucTeMbl MaTepuaibHBIX ToUeK. Teopema o
JBUKEHHUH LIEHTPa Macc




nosioxkenust MKT. [luddysus. bpoynoBckoe apmxkeHne

Ne i/m Tema ypoxka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
Bceero|| Kontposnbhrie || Ipaktnueckue || A3YICHIA mipoBrIe
paBoTHI paBOTHI 00pa3oBaTeIbHbIC
pecypchl
34 5 Himnynbe crITbl 1 M3MEHEHHE UMITYJIbCa Tena. 3aKoH coxpaneHus|| 1
' UMIynbca. PeakTuBHOE TBMKECHUE.
35. 3 ||Pemenue 3a1a4 Ha 3aKOH COXpAaHEHUS UMITYIIbCA. 1
36 4 PaGora cuibl Ha MaJlOM ¥ Ha KOHEYHOM IE€pPEMEILIEHUH. 1
' ['padmueckoe npeacraBiaeHre padoThl CUiIbl. MOMIHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00 U3MEHEHUHN KUHETUYECKOM 1
37. 5 |jpHepruum maTepuaibHON TOUKHU. [loTeHIIMaNbHbIE U
HEeTOTeHIIMAaJIbHbIe CHITbl. [loTeHInanpHas SHEPTHs.
38. 6 ||PaboTa cuibl TSDKECTH M CHITBI YIIpYrocTH. Pemenne 3amad. 1
7  ||CBs13p paOOTHI HEMOTEHITUATIBHBIX CHUJI C U3MEHEHUEM 1
39 MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAaHECHUS
MEXaHUYECKOW SHEPTUn
8 |Vlabopamopuas paboma Ned. « H3yuenue 3akona coxpanenus 1 1
40. MeXaHUUecKol IHepUU».
9 |9neMeHThI THAPOCTATUKU U TUAPOIMHAMUKH. [{aBieHue. 1
41. YcnoBust paBHOBECHS KUAKOCTH.
42 10 ||[ToaroroBka K KOHTPOJILHOM padoTe. Pemenue 3aay. 1
11 |[KonTpoabHasi pa6oTa Ne 3 mo Teme ""3aKOHBI COXpaHEHHs B 1 1
43. MexaHunke'
1 |[Pa3BuTHe npeaCTaBICHUN O PUPOAE TeIIOThl. OCHOBHBIE 1
44,




TCIIOMMPOBOIHOCTD, U3TTYUCHHUC

Ne i/m Tema ypoxka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
Bceero|| Kontposnbhrie || Ipaktnueckue || A3YICHIA mipoBrIe
paBoTEI paBOTHI 00pa3oBaTeIbHbIC
pecypcsl
2 ||Macca u pa3Mepsl MoJiekyi (aTomoB). KonmndecTBo BemiecTsa. 1
45. [Tocrosinnas ABoraapo. Temneparypa. TernoBoe paBHOBECHE.
46 1 |[MnpeanbHbiit ra3. ['a3oBbie 3akoHbI. Pemienue 3agau 1
2 ||YpaBHenue MenneneeBa-Knaneiipona. AGcooTHas 1
47. TeMrieparypa. 3akoH JlanbpToHa.
3 ||M3omporiecchl B HICATBHOM Ta3e ¢ TOCTOSTHHBIM KOJTMYECTBOM 1
48. BemecTBa. [ padudeckoe mpeacTaBIeHne H30MPOIIECCOB
49 4 ||OcunoBHOe ypaBHeHne MKT 1
50 5 |[ToaroToBka K KOHTPOJIBHOU padoTe. Pemenue 3amau 1
51 6 |[KonTtpoabHasi padora Ne 4 mo teme "OcHoBol MKT" 1 1
1 ||[TepmoamHamuueckas cuctema. 3aJaHue BHEITHUX YCIOBHM s 1
52. TJI cuctemsbl. BHenHne 1 BHYTpEHHUE MTapaMETPBhI.
aBHeHue MeHneneeBa-Knaneiipona u BelpakeHue At
2 |y enue M eeBa-Kuame eHHE 1
53. BHYTpPEHHEH 3Hepruu
3 | 9nemenTapHas paboTa B TepMoanHaMuKe. Berancienue paboTsl 1
54. 1o rpaduky mnpoiiecca Ha pV-auarpamme
eruionepeada Kak crnocod n3MeHeHUsl BHYTPEHHEH SHEPrun
4 T 0 1
55 TJ1 cucremsl 6e3 coepiienus padotsl. KonBekius,




66.

Ne i/m Tema ypoxka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
Bceero|| Kontposnbhrie || Ipaktnueckue || A3YICHIA mipoBrIe
paBoTEI paBOTHI 00pa3oBaTeIbHbIC
pecypchl
5 |[KommuectBo TemioThl. TenmnoéMKoCTh Tena. Y aenbHas u 1
56 MOJISIpHAs TETUIOEMKOCTH BEIIECTBA. Y IeIbHAs TEII0oTa
CrOpaHusl TOTUIUBA
6 |Pacuér xonmmUecTBa TEIUIOTHI MPH TeIUIonepenade. Pemenne 1
57. 3a/1a4
7 |[IlepBsIit 3aKkOH TepMOAUMHAMUKH. [IprMeHeHre mepBoro 3akoHa 1
58. TEPMOUHAMHKH K PA3IMYHBIM U30TIPOIECCAM.
59 8 |[[IpuHIMmB! AeicTBHS TermIoBbIX MantuH. KIT/] 1
60 9 |MakcumansHoe 3Hauenue KIT/I. [ukn Kapro 1
61 10 ||[ToaroroBka K KOHTPOJILHOM paboTe. Pemenue 3aay. 1
11 |KonTpoJabHasi paboTa Ne5 mo teme "TepmMoguHaMuka. 1 1
62. TemioBble MaIIUHBI'"
1 |[[TapooOpazoBanue u KoHACHCaIMs. McnapeHue u KuneHue. 1
63. VY aenpHas TemioTa napooopazoBaHus
2 ||HachleHHbIe U HEHACHIIIICHHBIE TTapbl. 3aBUCUMOCTh 1
64 TEMIEPATyphbl KUTICHUS OT JAaBIEHUS B )KUAKOCTH. BraxkHOCTh
BO3IyXa.
3 |[InaBnenue u KpUCTAIUIM3AIMS. Y Ie/IbHAS TEIUIOTA IUIABJICHHUSL. 1
65 Cybnumarnus. Tsépaoe teno. Kpucrannnyeckue u aMopgHbie
Tena.
4  |[PemeHue 3amau 1




76.

Ne i/m Tema ypoxka KonunuecTBo yacos Hara ONEeKTPOHHBIE
Bceero|| Kontposnbhrie || Ipaktnueckue || A3YICHIA mipoBrIe
paBoTHI paBOTHI 00pa3oBaTeIbHbIC
pecypcsl
5 ||KontpoabHasi padora Ne 6 mo Teme ""ArperaTHbie cocTosinusi|| 1 1
67. BelecTsa"
1 ||Dnexrpuszanus Ten u €€ nNposBiIeHUA. DINEKTPUUECKUN 3apsi. 1
68 JIBa BUIA IICKTPUUYECKUX 3apsAoB. [IpOBOTHUKY, TUIIICKTPUKA
Y TIOJTYITPOBO THUKH
2  ||9meMeHTapHBIN JEKTPHUSCKUAN 3apsl. 3aKOH COXpaHCHUS 1
69. AIIEKTPUYECKOTO 3aps/ia.
3 ||B3aumopeiicTBue 3apsimoB. Toueunsie 3apsiibl. 3akoH Kynona 1
70. Pemenue 3a1auy Ha B3auMoJIeHiCTBUE 3apsi/I0B.
4 ||Dnektpuueckoe nose. Ero neficTBre Ha SIEKTPUIECKUE 3aPsi/Ibl. 1
HanpspxkéanocTs anextpudeckoro nouist. [IpoOHsrit 3apsia. Jlunun
1. HanpsLKEHHOCTH ANEKTprudeckoro nosist. OqHOpoIHOe
AIIEKTPUYECKOE TOJIE.
5 |lloTeHUMaNbHOCTH NEKTPOCTATHUECKOTO NoJs. PasHoCTh 1
2. MOTEHIIMAJIOB U HAIIPSKEHUE
6 |[loTeHumanbHas sHEprus 3apsiia B 3JIEKTPOCTATUYECKOM IIOJIE. 1
73. [ToTeHmman 3MeKTPOCTaTUYECKOTO MOJIS
74 7 ||\dudnekTpuKky U HOJYIMPOBOJHUKHU B AJIEKTPOCTATUUYECKOM I10JI€ 1
8 ||[Konmencatop. DneKTpo€MKOCTh KOHAEHCATOPA. 1
75. DNEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOPA.
9 |[MapannenbHOE COeTMHEHHE KOHACHCATOPOB. 1




Hepe;[aqa QJICKTPOSHCPIUH.

Ne i/m Tema ypoxka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
Bceero|| Kontposnbhrie || Ipaktnueckue || A3YICHIA mipoBrIe
paBoTEI paBOTHI 00pa3oBaTeIbHbIC
pecypcsl

77 10 |[ITocnmenoBarenbHOE COCTUHEHUE KOHICHCATOPOB. 1
78 11 ||DHeprus 3apsKeHHOTO KOHAEHcaTopa. Pemenue 3anay. 1

12 ||[BmwkeHue 3apsHKCHHOW YacTHUIIBI B OJHOPOJIHOM dieKTpudeckoMm| 1
79. rnose
80 13 |TloaroroBka K KOHTPOJIBHOH padoTte. Pemenue 3amau. 1
81 14 ||[KonTpoabHas padoTa Ne 7 no TemMe «JIeKTPOCTATHKAY 1 1

1 ||Cuna Ttoka. [locTosiHHBINM TOK. Y CIOBHS CYILIECTBOBAHUS 1
82. MTOCTOSTHHOTO 2JIEKTPHYECKOTO TOKA
83 2  |[Uctounmku Toka. Hanmpsokerne u D]IC. 1
84 3 |[3axon Oma ajisa ydacTka 1enu. DJIEeKTPUIECKOE COMPOTHUBIICHHUE. 1

4 |3aBHCHMOCTb COIIPOTHBIIEHHS OJAHOPOIHOTO IPOBOJHMKA OT ero || 1
85 JUIMHBI U IJIOLIAIU IOIIEPEYHOTO CeYeHus. Y IeIbHOe

COIIPOTHUBJIEHUE BellecTBa. Pemenue 3aaay.

5 |[TocnenoBarenbHOE, NapaielIbHOE, CMELIAHHOE COCIMHEHUE 1
86. IIPOBOJITHUKOB
87 6 |[Pewenue 3amau 1

Jlabopamopnas paboma Ne 5 "[locnedosamenvroe u 1 1

88. napainnenvHoe coeouneHue npoeooOHUKo8"

7 ||PaboTa anexkrpuueckoro Toka. 3akoH Jxoyias —JIenna. 1
89.




Ne i/m Tema ypoxka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
Bceero|| Kontposnbhrie || Ipaktnueckue || A3YICHIA mipoBrIe
paBoTEI paBOTHI 00pa3oBaTeIbHbIC
pecypcsl

90 Pewrenne 3anau 1
91 8 |9J1C u BHyTpeHHEe CONPOTUBIICHUE HCTOYHHUKA TOKA. 1
92 9 |[3akon Oma a5t IOJTHOM (3aMKHYTOM) AIIEKTPUYECKON TIeTTH 1
93 1 ||Pemrenwne 3amau 1

2  |[MOUIHOCTH IEKTPHUECKOTO TOKA. TeruioBast MOITHOCTb, 1
94. BbIZIENIsieMasi Ha pe3ucTope

3 |[KonTposbhasi padora Ne 8 no teme «3aKOHbBI NOCTOSTHHOTO 1 1
95. TOKa»

DnexTpuyecKkas IpOBOJUMOCTb PA3IUYHBIX BEIIECTB. 1

96. DIIEKTPUYECKHUI TOK B MeTasiax. CBepXIpOBOIUMOCTh

5 ||[DnexkTpuyecKuid TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB. 1
97. 3akonbl Dapajies 175 AIEKTPOJIM3a
98 6 || DnexTpuyeckuii TOK B razax. [lmazma 1
99 DneKTpuuecKuil TOK B Bakyyme. BakyyMmHble mpuGopsl 1
100 DNEeKTPUUECKUN TOK B MOJTYIPOBOJHUKAX 1
101 [TonynpoBOAHUKOBBIE TPUOOPHI 1

KonTposabHas padora no reMe «JIEKTPHYECKHI TOK B 1 1

102. Pa3JIMYHBIX Cpeaax»




11 KJIACC

Ne Tema ypoxka KousmnuectBo yacos ‘ Hara | DnexkrpoHHbIE HU(PPOBLIE
n/n Beero| Kontponsnsie || Ipaktuueckue || 13YICHIA obpazoBarenbipe
paboThI paboThI PeCYpChI
1 ||B3aumopeiicTBrE MOCTOSIHHBIX MAarHUTOB U MPOBOJIHUKOB C TOKOM. 1
MarnutHoe noJie. ['unoreza Ammnepa
2 ||Bexrop maruutHOM MHAYKIUHU. [[pyUHIMI Cyniepno3uliMy MarHuTHEIX || 1
noJiei. JIMHUM MarHUTHOM WHIYKIIHUHA
‘3 HMaFHI/ITHoe T0JI€ MMPOBOIHMKA ¢ TOKOM. OmBIT Dpcrena ” 1 || H H H
‘4 HCI/ma Awmriepa, e€ HampaBJICHUE U MOTYJb || 1 || H H H
5 |Pemenne sanau [ 2] | | |
6 ||Cuna JlopeHua, e€ HanpaBiIe€HUE U MOYJb. JIBHKEHHE 3apsSyKEHHOM 1
YaCTHIIHI B OJTHOPOJTHOM MAarHUTHOM TI0JIE
7_|Pemenne sanas N | | |
‘8 HPa60Ta cunbl JlopeHna. PeweHue 3aga4 || 1 || H H H
9 |MaruutHOoe noJsie B BemecTBe. DeppoMarHeTuky, rnapa- u 1
JaMarHeTUKU
‘10 HPemeHHe 3a1a4 1o tTeMme "MarauTtHoe nose" || 1 || H H H
11 |[“IBneHue 3eKTpOMarHuTHOM HHAYKIUU. [I0TOK BEKTOpa MarHUTHOM
uaayknuu. 31C uHaykuuu
12 ||3akoH anekTpoMarauTHOM nHAyKunu dapanes Buxpesoe 1
anekTpuueckoe noje. Toku dyko
‘13 HHpaBI/IJ'IO Jlenna. O/IC uHAYyKIMHU B IBMXKYIIMXCS POBOJHUKAX ” 1 ” H H H
‘14 HPeI_HeHI/IC 3a1a4 ” 1 ” “ H H
‘15 H}aneHne camounaykuuu. IC caMOMHIYKIIU ” 1 ” “ H H
16 ||9Heprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM. DIIEKTPOMAarHUTHOE 1
nose Pemenue 3anau
17 ||OGo0bmeHue u cucTeMaTH3aIus 3HAHUH 110 TeMe 1
"OnexTpoauHamuka'
18 |[KonTpoabHasi padora mo Teme " JuekrpoanHaMuKa' 1 1




Ne Tema ypoxka KousmmuectBo yacos ‘ Hara | DnexkrpoHHbIe H(PPOBLIE
n/m Bceero|| Kontpoabnsie || [Tpakruueckue || 13YICHAA obpasoBarebHbIe
paboTHI paboTHI pecypceel

19 ||[KomebarenwpHas cucrema. CBOOOIHBIC KOosteOaHus. ["apMOHUYecKre 1

KoJieOaHus
20 |Kunematnyeckoe u AMHAMUYECKOE OMMCAHUE KOJICOATEIIbHBIX 1

JNBUOKECHUHN
21 | DHepreruyeckoe onucaHue. BrIBOA TMHAMUYECKOTO OMUCAHUS 1

TapMOHHYECKHUX KOJIEOaHUHN U3 UX DHEPTETUUECKOTO U

KHHEMATHYECKOTO OMTUCAHUS
22 ||Ammiutyna, gasza, nepuos 1 yactora kosebanuil. [lepuoa manmsix 1

CBOOOHBIX KOJICOAHN MAaTEMAaTHUECKOTO MAasITHHKA U TIPY>KHHHOTO

MasTHUKA
‘23 H3aTyxaIOH1He KoJiebaHus1. BernyxneHubie konebanus. Pezonanc ” 1 ” H H H
‘24 HABTOKOJ’Ie6aHI/I$I. PeweHwne 3apau || 1 || H H H
25 |[Ypok-koHbepeHuus "MexaHnuecknue KojaeOaHus: B My3bIKaJIbHbIX 1

UHCTpYMEHTax"
‘26 HBneKTpOMarHHTHLIe kosebanus. KonebaTeapHbIN KOHTYD || 1 || H H H
27 | Popmyna Tomcona. CBs3b aMIUIUTYABI 3apsA/ia KOHAEHCATOPA C 1

aMIUIUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYpE
‘28 H3aKOH COXpaHEHUs PHEPTHH B UJICAIbHOM K0JIe0aTeIbHOM KOHTYpE || 1 || “ H H
29 |[Baryxarolue 3JeKTpOMarHuTHbIE KosiebaHus. BoiHyx)aeHHbIe 1

AJIEKTPOMArHUTHBIE KOJeOaHus
‘30 H3aK0H Owma [i1s1 IEKTPUUECKOH 1eTH ePEeMEHHOTO TOKa || || “ H H
31 |[MoOIIHOCTh MEPEMEHHOTO TOKa. AMIUITMTYIHOE U JICHCTBYIOIIEE

3HAYEHHUE CUJIbI TOKA M HAMPSHKEHUS
‘32 HPe30Hch B DJIEKTPUUYECKOU 1enu. Pemenne 3anaq ” ” “ H H
33 |[UnpeansHbId Tpanchopmarop. [IponsBoacTso, nepegada u 1

MoTpeOJIeHNE AIIEKTPUIECKO SHEPTUH
‘34 HPGI_HGHI/IC 3a1a4 ” 1 ” “ H H
35 |[MexaHW4ecKHe BOJTHBI. XapaKTePUCTHKU MEXaHUYECKUX BOJIH 1




Ne Tema ypoxka | KousmmuectBo yacos ‘ Hara | DnexkrpoHHbIe H(PPOBLIE
n/m Bceero|| Kontpoabnsie || [Tpakruueckue || 13YICHAA obpasoBarebHbIe
paboTHI paboTHI pecypceel

‘36 HCBOﬁCTBa MEXaHWYECKHUX BOJIH ” 1 ” H H H
37 |3Byk. Xapakrepuctuku 3Byka MH(bpa3Byk u yapTpaszsyk. [llymoBoe 1

3arpsi3HEHUE OKPYKarOLIEN CpeIbl
38 |[Pemerme sazas N H | |
39 ||[DnexTpoMarHuTHbIE BOJHBI. V31ydyeHne aneKTpoMarHuTHBIX BOJIH 1

DHeprus MeKTPOMarHuTHBIX BoJH. CBOMCTBA 3IEKTPOMArHUTHBIX

BOJIH
40 |[lIxama 51eKTpOMAarHUTHBIX BOJIH. [I[puMeHeHne 2IeKTpOMAarHUTHBIX 1

BOJIH B TEXHHUKE U OBITY
41 ||[IpuHIMOB paguocBs3u U TeneBuaeHus. Paguonokanms. 1

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIEN CpeJIbl
‘42 HKOHTpOJILHaSI pa6ora no teme "Kosne6anus u BoJIHbI" || || 1 H H H
‘43 HCBGT. 3aKOH NPSIMOJIMHEWHOTO PaCpOCTPaHEHUs CBETA || || H H H
44 |Pemenue 3a/1a4 Ha NPUMEHEHHUE 3aKOHA IPSIMOJIMHEWHOTO 1

pacpoCTpaHEHHUsI CBETa
‘45 HOTpa}KeHI/IC cseta. [Inockoe 3epkano. Chepuueckoe 3epkaio ” ” “ H H
46 |[Ipenomnenue cBera. AGCOTIOTHBIN U OTHOCUTENBHBIN MTOKa3aTeNb 1

npenomienus. [losiHoe BHyTpeHHee oTpaxkeHue. [Ipeaenbubii yroa

IIOJIHOTO BHYTPEHHETO OTPAKEHUS
47 |Pemenue 3a1ay Ha IPUMEHEHHUE 3aKOHOB OTPAXKeHUS U mpenomiieHus || 1

cBETa
48 | Xox myueii B mpusme. ucnepcus cseta. CIOXKHBINA cOCTaB 0€I0Tr0o 1

cBera. LlBer
‘49 HHI/IH3H. @DOKYyCHOE pacCTOSHUE U ONTHYECKasl CUJIA JINH3bI || 1 || “ H H
50 |[locTpoenue n3obpakeHu B IMH3aX U UX CUCTEMaX. Y BEJIHMUEHHE 1

JTUH3BI
51 |[Pemenue 3aay Ha HOCTPOCHHUE N300PAXKEHUH, MTOJTy4aeMBbIX C 1

ITOMOIIBIO JINH3




Ne Tema ypoxka | KousmmuectBo yacos ‘ Hara | DnexkrpoHHbIe H(PPOBLIE
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‘52 HFJIa3 KaK ONTHYECKasi CUCTEMA ” 1 ” H H H ‘
‘53 HPeIHeHI/Ie 3aznay. lIpenensl NpUMEHNMOCTH T€OMETPUIECKON ONITUKHU ” 1 ” H H H ‘
‘54 HCKOpOCTb CBETa U METO/Ibl €€ U3MEPEHUS || 1 || H H H ‘
‘55 H)lncnepcpm csera HTepdepeHnms ceera ” 1 ” H H H ‘
56 |[KorepeHTHbIE HCTOYHHUKH. Y CIOBHSI HAOJIIOIEHUSI MAaKCUMYMOB U 1

MHHMMYMOB Penienue 3anaud
‘57 HHpHMeHeHHe uHTephepeHINH ” 1 ” H H H ‘
58 | dudpakums ceera Audpakunonnas pemérka. YcinoBue HaOmoaeHus || 1

TJIABHBIX MAKCHMYMOB
59 |[Pemenme sanas N | | | |
‘60 HHOHGpe‘-IHOCTI) CBETOBBIX BOJIH. [lomspusanms ceera ” 1 ” H H H ‘
‘61 HO606LHCHI/IC U cucTeMaTu3anus 3HaHui no reMme "Onruka" || 1 || H H H ‘
‘62 HKOHTpOJIbHaH pabota no teme «OnNTHKA || 1 || 1 H H H ‘
63 ||['paHMIIBI MPUMEHNMOCTH KJIACCUYECKON MEXAHUKH. 3aKOHBI 1

JIEKTPOJUMHAMUKHU U IPUHLUI OTHOCUTEIBHOCTH
‘64 HHOCTynaTLI CIeLUaIbHOM TEOPUH OTHOCUTEIIBHOCTH || 1 || “ H H ‘
65 |[IpocTpancTBeHHO-BpeMeHHOM nHTEepBalL. [IpeoOpa3oBanus Jlopeniia.

VYcnosue npuuuHHOCTH. OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.

3amenieHHe BPEMEHHU U COKpAIlleHUe JUTHHBI
66 |DHeprus U UMIYJIbC PEIATUBUCTCKOMN yacTuipl CBsI3b Macchl € 1

SHEpPruel U UMIYJIbCOM PEJISTUBUCTCKOM YaCTULIbL. DHEPIHsl OKOS
‘67 HFI/IHOTesa M. Ilnanka o kBaHTax. ®oTOHBI ” 1 ” “ H H ‘
‘68 H3Hepr1/m U UMITyJIbC (pOTOHA ” 1 ” “ H H ‘
‘69 HCDOToa(b(peKT. OmnbiThl A. I'. CroneroBa. 3akoHsl poTorddexra ” 1 ” “ H H ‘
70 |[YpaBHenue DitHmTeHa 115 GoTosddexta. "KpacHas rpanura” 1

¢dorordpdexra
71 |daBnenwne cBera. Onwitel [1. H. JIeOeneBa 1
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‘72 HBOJIHOBHe CBOMCTBA YaCTHII ” 1 ” H H H
73 ||Boxssl ge bpoits. JlmiHa BoHBI Ae Bpoityis u pasmMepsl 061acTu 1

JIOKAJIM3alUK IBWKYIIeNcs yacTulibl KopiycKyJsipHO-BOIHOBOM

Jyaau3M
‘74 HPemeHHe pacy€THBIX 3a/1a4 ” 1 ” H H H
75 ||KonTpouabnasi pa6ora no temam: "Ocuobl CTO", 1 1

"KopnyckyJIspHO-BOJHOBOM qyaau3m'
76 ||OnBITHI IO MCCIIEOBaHMIO CTpOeHUs aToMa. [Tnanerapuas Moaens 1

atoma Pesepdopaa
‘77 HHOCTynaTLI bopa ” 1 ” H H H
‘78 HBI/I)IH crekTpoB. CIeKTp YpOBHEW SHEPTUU aToMa BOJIOpO/1a || 1 || H H H
‘79 HCHOHTaHHOC 1 BBIHYXJCHHOE U3Iy4eHue ceera Jlazep || 1 || H H H
80 |Hyxionnas monens sinpa ['eitzen6epra-lBanenko. 3apsa u maccoBoe| 1

yucio sapa. Mzoromnel. PamnoakTMBHOCTH
81 ||3aKkoH paguoakTUBHOrO pacnaga. CBOMCTBa HOHU3HUPYIOIIETO 1

u3NyyeHus. BiusHue paauoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.

Ho3zumerpus
82 ||DHeprus cBsi3u HYKJIOHOB B sape. Anepubie cuiibl. Jledekt maccol 1

sapa. SnepHple peakuun. AnepHbie peakTopsbl. [IpoGieMsl

YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCTIEKThI

pa3BUTHUS ACPHON SHEPTETUKH
83 |[MeTopl perucTpaiuu U UCCaeA0BaHUs AIEMEHTAPHBIX YACTHII. 1

dyHIaMeHTaIbHbIE B3aUMO/ICHCTBUS. baproHbl, ME30HBI U JIETITOHBI.

[IpencraBnenne o CtanaapTHON Mojaenu. KBapk-rirooHHast MOAETH

aZIpOHOB
‘84 H3TaHH Pa3BUTHS aCTPOHOMUU. 3HAYEHNE aCTPOHOMUHU || 1 || “ H H
85 ||[IpumMeHrMOCTh 3aKOHOB (PU3UKHU AJIsE OOBSICHEHUS MPUPOIBI

KOCMHUYECKUX 00BEKTOB. MeTO/1bl aCTPOHOMUYECKHX MCCIEIOBAaHUN




Ne Tema ypoxka KousmmuectBo yacos Hara | DnexkrpoHHbIe H(PPOBLIE
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86 ||CoBpeMeHHBIE ONITUYECKHUE TEIECKOIIbI, PATUOTEICCKOTIIBI, 1
BHEaTMOC(epHast aCTPOHOMHSI
87 ||Bun 3Bé3qH0r0 HeOa. Co3Be3aAusl, spKUE 3BE3/bI, TUIAHETHI, UX 1
BHJIUMOE JIBUKEHUE
88 ||Conneunas cuctema. Cosnie. CoHeYHast akTUBHOCTh. MIcTOUHMK 1
sHeprun CoJiHIIA U 3BE3]T
89 ||3BE3b1, MX OCHOBHBIE XapaKTepUCTUKH. JJuarpamma "criektpanbhbiil | 1
KJIaCC — CBETUMOCTB'" 3BE3/IbI IIIaBHOM MOCIE0BATEILHOCTH
90 |BuyrpenHee ctpoeHue 3B€31. COBpEMEHHBIE NPEACTABICHUS O 1
MPOUCXO0XKACHUU 1 3BOJIIOIMU COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]]
91 |Mueunsiii [lyte — Hamma 'anaktuka. Tunel ranaktuk. Yépueie apipsr | 1
B sI/Ipax rajakTHUK
92 |Bcenennas. Pacuupenue Beenennoit. 3akon Xa06na. Teopust 1
Bosbiioro B3peiBa. PennkroBoe u3nydeHue
‘93 ‘MaCI_HTa6HaSI cTpykTypa Beenennoii. Meraranakruka ||
94 ||®uznueckuil mpakTUKyM 1o TeMe "MccnenoBanre MarHUTHOTO MOJISt 1 1
MOCTOSIHHBIX MarHuTOB" win "MccienoBanue CBOMCTB
(dbeppomaruetrukoB" nnu "HMccnenoBanue AEHCTBUS TOCTOSTHHOTO
Mar"HuTa Ha paMKy ¢ TOKOM"
95 ||®uznueckuii npakTukym 1no teMe "M3mepenue cuibsl Amnepa’ wim 1 1
"N3yueHue 3aBUCUMOCTHU CUJIbI AMIIepa OT CHJIbI TOKA" WU
"OnpeneneHre MarHUTHOW WHIYKIIUM HA OCHOBE U3MEPEHUS CUJIbI
Amnepa"
96 ||dusnueckuii npakTukym 1o teme "MccienoBanue sBICHUS 1 1
IEKTPOMArHUTHOM MHIYKIMK" WK "Onpenesenne MHAYKIUU
BUXPEBOTO MarHUTHOTO MoJs"
97 ||Pusnueckuii npakTUukyMm 1o teme "MccienoBanue sBICHUS 1 1
camounHaykiuu" win "COopka MOJIeH SIEKTPOMarHUTHOTO
regeparopa"




Ne Tema ypoxka KousmmuectBo yacos ‘ Hara | DnexkrpoHHbIe H(PPOBLIE
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98 | ®Pusnueckuil npakTukyMm 1o reMe "M3mepenune nepuoaa cBOOOIHBIX 1 1
KOJICOaHUW HUTSHOTO U TPYXUHHOTO MasTHUKOB"
99 | ®usnueckuit npaktukyMm no teme "[IpeoOpasoBaHue s3HEpruu B 1 1
MPYXKUHHOM MasiTHUKE"
100 ||Pusnueckuii mpakTukym 1o teme "M3mepenue nokazarens 1 1
npenomiienus crexna" win "lloxydeHne n300pakeHust B CUCTEME U3
MJIOCKOTO 3€pKaJia v JTUH3bI"
101 ||Pusnueckuii mpakTukyMm 1o teme "HaOnronenue qudpaxium, 1 1
UHTEp(EPEHIINH U MOJISIpU3aluu cBeTa"
102 ||Pusnueckuii mpakTukym no teme "McciaenoBanue painoakTUBHOTO 1 1

(doHa ¢ ucnosb3oBanueM go3umerpa" nan "M3ydeHnne nmoraomeHus
OeTa-yacTull aJlOMUHUEM "

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHAJIBI VI YYHEHHUKA
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