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IHHOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢pu3uKe Ha ypOBHE CpeiHero oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
MIOJIOKEHUH U TPeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOW MPOrpaMMBI,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yd€toMm deaepaqbHOl pabouyell MmporpaMMbl
Bocriutanus 1 KoHuenmuu npenogaBaHus yuyeOHoro mpenmMera «Pu3mkay B 00pa3oBaTeIbHBIX
opranmsaiusax  Poccuiickoit  ®enepanuy, peanu3ylolMX OCHOBHbIE — 00pa3oBaTelbHbIE
IIPOrPaMMBlI.

[Iporpamma 1o ¢usuke onpenenser o00sd3aTeabHOE INPEAMETHOE  COJCpXKAHUE,
YCTaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEOBATEIbHOCTh W3YUEHHUS TEM W Pa3/eloB y4eOHOTo
peaMeTa ¢ y4éTOM MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, IOTUKH yueOHOTo IIpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yuaromuxcs. [IporpamMma no ¢usuke 1aét npeacTaBICHUE O MEIAX,
coJiepKaHuu, oO1Iel cTpareruu 00y4eHus, BOCIUTaHUS U Pa3BUTUSA O0YyYaroIUXCcs CPeCTBAMU
yaeOHoro npeamera «Pusnka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kKypca ¢(u3uku yriiyOJIEHHOTO YpOBHS IIO3BOJISIET peain30BaTh 3aJaud
npoeCCHOHATTbHON OpPUEHTAIH, HANPABJICHO Ha CO3JAaHHE YCIOBUH IS MPOSBICHUS CBOUX
UHTEJUIEKTYaJbHBIX M  TBOPYECKMX CHOCOOHOCTEH KaXIbIM OOydaromIMMcCs, KOTOpbIE
HEOOXOAMMBI Ui TPOAOIDKEHHS 00pa3oBaHUS B  OpraHU3alMsIX MPO(EecCHOHATBHOTO
00pa3oBaHUs 110 Pa3IUYHBIM (PU3HKO-TEXHUUECKUM U HH)KEHEPHBIM CIELIUAIbHOCTSM.

B mporpamme mo ¢Qusmke omnpenensrorcs IUIAHUPYEMble Pe3yJbTaThl OCBOCHHUS Kypca
(u3MKU Ha ypOBHE Cpe/IHEero o011ero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHbIE
(a2 yrmy6néaHOM ypoBHE). HaydHO-METOM0I0TYeCKOl OCHOBOM JIJIs pa3paboTKu TPpeOOBAHUH K
JUYHOCTHBIM, METAalpeJAMETHbIM M IPEIMETHBIM pe3yjibTaTaM o0O0Yy4YarolIUXCs, OCBOMBIIMX
nporpaMmy 1o (Gu3uKe Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUS HA YIIIyOJEHHOM YypOBHE,
SBJIAETCS CUCTEMHO-1€ATEIbHOCTHBIN MOAXON.

[Tporpamma no ¢pu3MKe BKIHOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca PU3UKU Ha YIiyOIEHHOM YPOBHE, B TOM YHCIIE
IIPEeIMETHBIE PE3YJIbTAThI MO T0/1aM 00YUEHHUS;

cojiepxkanue yueOHoro npeamera «Ou3nkay mo rojgam 00ydeHus.

[TporpamMa 1o ¢u3MKe UMeeT NPUMEPHBIH XapakTep M MOKET OBITh HCIOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIEHUSI CBOUX PabOUUX MPOTrpamMM.

[Tporpamma o pu3uKe He CKOBBIBAET TBOPUECKYIO MHULIMATUBY YUUTECH 1 MPEI0CTaBISET
BO3MOXKHOCTH JUIsl peali3allii pa3IMuHbIX METOAMUYECKUX MOIXO0A0B K IMPENoJAaBaHui0 (pU3UKU
Ha yriayOJIEHHOM ypOBHE IIPU YCIOBUHU COXPAHEHUs 00s3aTEIbHON YacTH COJEpkKaHUs Kypca.

®du3nka Kak Hayka 0 HanboJsee oOIUX 3aKOHaX MPUPOJIbI, BHICTYMAs B KAYECTBE YYEOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIaJ B CUCTEMY 3HaHMH 00 OKpY)KaloleM MHpeE.
HIkonpHBIH Kypc (U3MKH — CHCTEMOOOpPA3yIOIUN I €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMbIX
XUMUeH, ouonoruei, pusnueckoir reorpadueit u acrpoHomueil. Mcrnonb3oBanue u akTUBHOE
MpUMeHEeHHe (PU3MUYECKUX 3HAHUM ONpeNenuiio xapakrep U OypHOe pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe DHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IIOJYYEHHUS HOBBIX
MaTepuajoB C 3aJlaHHbIMH CBoiicTBamu. l3yueHue ¢(u3MKM BHOCUT OCHOBHOM BKJIaa B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00ydJaromerocs, B popMupoBaHue yMEHHHA
MPUMEHSITh HAyYHBI METO]I IO3HAHUSI ITPH BBHITOJHEHUN UMU YUEOHBIX HCCIIeI0BaHUI.

B ocHoBy kypca (u3ukM Ha ypoBHE CpeAHEro olIiero oOpa3oBaHUs MOJOXKEH Ps UAEH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK IMPUHIUIIBI €0 IOCTPOEHUS.

Hoea yerocmuocmu. B cOOTBETCTBUY C HEW KypC SABIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BCEX pa3feNioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBpEMEHHOM (pU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEl MaTepuan Kypca QU3UKU 00beAMHEH BOKPYT



¢buzmdeckux Teopui. Bemymmum B Kypce sBiseTcs (HOpPMHUPOBAHHE TPEICTABICHHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuzanus npearnojaraeT UCIoiIb30BaHUE T'yMaHUTAPHOTO
HoTeHIMana (pU3NYECKON HayKH, OCMBICICHHUE CBSI3U Pa3BUTHs (PU3UKU C Pa3BUTHEM OOLIECTBA,
a TaKXKe ¢ MEPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU TPOOIEMaMH.

Hoesa npuxnaonoit nanpagrennocmu. Kypc puzuku yriyOnEHHOro ypoBHs Ipearosaraer
3HAaKOMCTBO C IIUPOKUM KPYTOM TEXHMYECKHX M TEXHOJIOTMYECKHX MPUIOKEHUH H3y4eHHBIX
Teopuil M 3akoHOB. [Ipu 3TOM paccMaTpuBalOTCA Ha YpOBHE OOIIMX MPEICTABICHUN U
COBpPEMEHHBIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konozuszauyuu peanusyercs IOCPEICTBOM BBEJICHHs 3JEMEHTOB COJEpIKaHUs,
MOCBAIIEHHBIX KOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TE€XHUKU U TEXHOJIOTUH, a TaKXke 00CYKIEeHUs IPoOIeM pallMoOHaIbHOIO IPUPOAOIOIb30BAHUS U
9KOJIOTMYECKOH 0€3011aCHOCTH.

OcBoeHue cozep)kaHusi MPOrpaMMsl 10 (pU3MKE JOJKHO ObITh IMOCTPOCHO HA MPHUHLUIAX
CHCTEMHO-/ICATEIIbHOCTHOTO mmoaxoza. st GU3uKu peann3anus 3TUX MPUHIUIIOB 0a3upyeTcs Ha
HCIOJb30BAHUU CaMOCTOSITEIBHOIO SKCIEPUMEHTa KakK IOCTOSHHO JAeHCTByroLero (akropa
yuaebHoro nporecca. st yriayOoi€HHOTO YpOBHS — 3TO CHCTEMa CaMOCTOSATEIBHOTO YYCHHYECKOTO
HKCHEPUMEHTA, BKJIIOYAIOIIEro (DpOHTANbHbIE YYEHHYECKHE OIBITHI HpPH H3YYEHHH HOBOTO
MaTepuaia, JabopaTopHbie paboThl U paboTH MpakTukyma. [Ipu 3TOM BO3MOXHBI /iBa criocoda
peanu3anuu (pU3NYECKOro NpakTUKyMa. B nmepBom ciyyae npakTUKyM IPOBOJUTCA JIMOO B KOHLE
10 u 11 xnaccoB, 1160 nociie NepBOro U BTOPOTo MOIYrOAuil B KaXKI0M U3 3TUX KiaccoB. Bropoii
crnoco0 — 3TO MHTerpauus paboT NpPaKTUKyMa B CUCTEMY JaOOpaTOpHBIX pabOT, KOTOpbIE
MIPOBOAATCS B Mpoliecce u3ydeHus: pasnena (temsl). Ilpu sTomM moj paboramu mpakTUKyma
IIOHUMAETCAd CaMOCTOSITEJIbHOE HCCIEJ0BaHHE, KOTOpPOE IPOBOJUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IMIEHHOTO BUAA O€3 MOIAroBOi HHCTPYKIINH.

B nporpamme no ¢gusuke cucrteMa y4eHHYECKOTO SKCHEPUMEHTA, JabOpaTOPHBIX paboT U
MPAaKTUKyMa TpE/ICTaBICHA €NMHBIM IepeuyHeM. BrIOOp TeMaTHKH ISt STHX BUIOB YUEHUYECKUX
MPAKTUYECKUX PAOOT OCYIIECTBIISETCS yYaCTHHKAMH OOpa30BaTEIBHOIO IMpoIecca UCXOAS W3
O0COOEHHOCTEH TMMOYypOYHOTO IUIAHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [lpu sTOM
o0ecrieynBaeTcsl OBJAJIEHUE OOYYAIOUIMMMCA YMEHUSMH NPOBOJUTH MpPSIMblE U KOCBEHHBIE
W3MEPEHUs, MCCIIEJOBAaHMS 3aBUCHMOCTEH (PH3MUECKUX BEIUYMH W IMOCTAHOBKY OIBITOB IIO
MIPOBEPKE MPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHME yIeNsIeTcs peICHUI0 pacU€THRIX M Ka4eCTBEHHBIX 3a1a4. [Ipu aTom miist
pacu€THBIX 3a7ay NPUOPUTETOM SBJSIOTCS 3a/laud C SBHO 33/JlaHHOW M HESBHO 3aJlaHHOMN
(bu3NIECKOi MOJIENBIO, TIO3BOJISIONINE IPUMEHSTh H3yYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3
OJTHOTO pazjiesia Kypca, Tak M MHTErpupys NMPUMEHEHWE 3HaHUM M3 pa3HbIX paznenoB. s
Ka4eCTBEHHBIX 3a/1ad TPUOPUTETOM SBISIOTCS 3a/JaHUs Ha OOBICHEHHE/TIpeICKa3aHue
npoTekaHus (U3NYECKUX SBJICHUN M MPOLIECCOB B OKpYXKaollel *KU3HH, TpeOyromue BbIOOpa
(bU3NIECKOi MOJICIH [T CUTYalluy PaKTUKO-OpUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBuum ¢ TpeboBanmsiMu PI'OC COO Kk MaTepuabHO-TEXHUYECKOMY
o0ecreyeHno yueOHOro mpouecca Kypc (GpU3MKM yriayOI€HHOTO YpOBHS Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs TOJHKEH HW3ydaThCs B YCIIOBHSX MNpEIMETHOro kKaOumHera. B kaOuHere
(¢u3MKN JOIKHO OBITH HE00X0AMMOe JabopaTOpHOE 000PYIOBaHHE ISl BBIITOJHEHHS YKa3aHHBIX
B MporpamMme no (pu3nke yueHWYEeCKUX OIBITOB, J1a00paTOPHBIX paboT U paboT MpakTUKyMa, a
TaKXe JeMOHCTPAllMOHHOE 000py10BaHHE.

JleMmoHCTpanmmoHHOE 00OpyaoBaHue (HOpMUPYETCS B COOTBETCTBUM C TPUHITUIIOM
MUHHUMAaJIBHON JOCTAaTOYHOCTH U 00ECHEeunBaEeT MOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamme 1o
¢u3MKe KITFOYEBBIX JAEMOHCTpANWK IS WCCICNOBAHUS W3YyYaeMbIX SIBICHHA W TIPOIIECCOB,
HMIIMPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaBoparopHoe o0opynoBaHueE Ui YYEHUUECKUX MTPAKTHUECKUX paboT hopMuUpyeTCs B BULE
TEMAaTUYECKUX KOMIUIEKTOB M o0ecreurBaeTcss B pacuéTe OJHOro KOMIUIEKTa Ha JBYX
oOyyvaroruxcsi. TeMaTnyeckre KOMIUIEKTHI JIa0OpaTOPHOTO O00OPYIOBaHUS JTOJDKHBI OBITH



IIOCTPOEHBl Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU HIETSIMH U3Yy4eHUS (PU3UKH B 001IeM 00pa30BaHUHU SBIISFOTCS:

(bopMHpOBaHUE UHTEpPECA U CTPEMIICHHSI O0YJaroIUXcs K HAyYHOMY U3Y4YEHUIO PUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE INPEACTABICHUH O HAaydyHOM METOJA€ IO3HaHUs U (OpMHUpPOBaHUE
HCCIIEI0BATENbCKOI0 OTHOIEHHUSI K OKPYKAIOLIUM SIBJICHUSIM;

(GopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3y4eHHs] OCHOB CTPOCHMS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DPM3UKH;

(dopMHpoBaHHE YMEHHH OOBSCHSTH SBICHHS C HCIOJIb30BaHUEM (DU3MUECKUX 3HAHUM U
HAy4YHBIX J0Ka3aTEJIbCTB;

(dbopMHpoBaHueE MPEICTABICHUH O pOJIU (PU3KKHU JUIs PA3BUTUA IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHII;

pa3sBUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oynaymeid npodeccnoHaaIbHON
NESTEIbHOCTH, CBS3aHHBIX C (U3UMKOM, MOArOTOBKAa K JaJbHEHIIEMY OOYYEHHMIO B 3ITOM
HalpaBJICHUU.

Joctuxenue 3TuX Lenell olOecneuMBaeTcs pEUICHHEM CIEAYIOIIMX 3ajad B Ipoliecce
U3yudeHus Kypca (U3MKU Ha YpPOBHE CpeHero o01iero o0pa3oBaHus:

npruoOpeTeHne CUCTeMBbI 3HAHMKM 00 OO0mMX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKIIOYAsh MEXaHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY
Y DJIEMEHTHI acTpO(H3HKH;

(dbopMHpOBaHHE YMEHUHN NIPUMEHATh TEOPETUYECKHE 3HAHUA 7151 OOBSCHEHUS (PU3MUECKUX
SIBIICHUIA B TIPUPOJIC U IS IPUHATHS IPAKTUYESCKUX PEHICHUH B MOBCEJHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB PELICHUs Pa3IMUYHBIX 33Jau C SBHO 33JaHHOM (PU3NYECKON MOJENbIO,
3ajad, TMOAPA3yMEBAIOIINX CAMOCTOSATEIBHOE CO37aHMe (U3NYECKON MOMAEH, aJeKBaTHOM
YCJIOBHSM 33/1a4M, B TOM YHCIIE 3a[a4 MHKEHEPHOI'0 XapaKTepa,

NOHMMaHue (PU3MUECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPENy;

OBJIaJICHUE METOJJaMU CaMOCTOSITEIbHOIO IUIAHWPOBAHUS U MPOBEIEHUS (PUINYECKUX
HKCHEPUMEHTOB, aHaJIW3a W MHTEpIpeTaluy HH(GOpMAIMK, ONpPEIeNeHHs] JOCTOBEPHOCTH
MIOJIYYEHHOT'O pe3yNbTara;

CO3/1aHUE YCJIOBUHM Ul pa3BUTHUS YMEHUH IPOEKTHO-UCCIEeNI0BATEIbCKON, TBOPYECKOMH
NeSITeNIbHOCTH;

pasBUTHE UHTEpeca K chepaM npodeccHOHATBLHOM 1A TeIbHOCTH, CBA3aHHON C (PU3UKOM.

B cootBercTBuu ¢ TpeboBanusimu ®I'OC COO yrinyOnEHHBIN ypOBEHb M3YyYE€HHs yI€OHOTO
npeamera «Pu3nKa» Ha YpOBHE CPEAHEro oOLiero oopazoBaHMs BBIOMpaeTcs 0OydaroLUIMMHUCH,
IUTAHUPYIOIIMMHU TPOJOJKEHNE 00pa3oBaHUs MO CIEHUATIBHOCTAM (U3UKO- TEXHUUYECKOTO
npouIs.

Ha n3ydenue ¢usuku (yriayoaEéHHBIN YPOBEHB) HA YPOBHE CpEIHEr0 O0IIero oopa3oBaHus
orBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJIEINIO).

[Ipennaraemslii B mporpaMme no ¢pu3nKe nepedeHb J1abopaTOPHBIX U MPAKTHYECKUX paboT
ABIISICTCS PEKOMEHJIOBAHHBIM, YUYHUTENb JEJaeT BBHIOOP MPOBEJACHUS JAOOpaTOPHBIX paboOT M
OTIBITOB C Y4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTENH 00yJaroIuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. Hayunblii MeTO O3HAHMS NPUPO/BI.

Omsuka — QyHnameHTandbHas Hayka o npupoze. HaydyHblii MeTon MO3HAHUS U METOJbI
UCCIeI0BaHMs (PU3NYECKUX SIBIICHUM.

DKCIIepUMEHT U TEOpHs B IMpoliecce MO3HaHUs Npupoabl. Habmrogenne u SKCepuMeHT B
buzuke.

Crioco0b1 m3MepeHust (PU3MUECKUX BEIMYMH (QHAJIOTOBBIE W LU(MPOBBIE W3MEPHUTEIbHBIC
prOOPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu n3MepeHnit (HU3NIECKUX BeTUUrH (a0COIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (QpU3NUYECKUX SBICHUM U MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEJIO, UCAIbHAS KUIKOCTh, UACATBHBINA ra3, TOYCUHbIN 3apsin). [ unoresa. duznueckuii
3aKOH, T'PaHULbI €r0 NpUMEHUMOCTH. Du3nueckas Teopusl.

Pomp m mecto ¢u3uku B (QOpMHPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI MHUpPa, B
MPAKTUYECKOU JeATEIbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npaKmuKym.

W3mepeHue cuiibl TOKa U HAMPSKEHUS B LIEMH IOCTOSIHHOTO TOKA IIPU MOMOIIM aHAJIOTOBBIX
1 U POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMCTBO ¢ 1udpoBoii mabopatopuerd mo ¢usuke. Ilpumepsr n3mepeHus GpusnyecKux
BEJIMYUH IIPU MOMOUIY KOMIIBIOTEPHBIX TaTYUKOB.

Pasznea 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHMUYecKoro JBmwkeHus. Cucrema
OTCY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKHU.

Panuyc-BeKTOp MaTepHalbHON TOYKHM, €ro INPOEKIMU HAa OCH CUCTEMBI KOOPAMHAT.
Tpaexropus.

[Tepememnienne, cKOpocTh (CpelHssi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKHM, UX MPOEKIUU HAa OCH CHCTeMbl KoopAuHat. ClIo)KeHHE MepeMeIleHuil 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IIYyTH MaTepUabHOW TOYKU OT BPEMEHH U UX TpaduKH.

CBobogHoe majenue. Y ckopeHue cB00OHOTO naaeHus. J[Bikenne tena, OpoieHHOT oo/
YIJIOM K FOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH M YCKOPEHUS MaTEpHaIbHOW TOUYKHOT
BPEMEHH U UX TpapuKu.

KpuBonnneiinoe nBuxeHue. JIBI)KEHNE MaTepUaAIbHON TOUKHU 110 OKPYKHOCTHU. YTJIOBas U
nuHeiHas ckopocth. [lepumon u dactota obOpamienus. lleHTpocTpemuTenbHoe (HOpMallbHOE),
KacaTeJlbHOE (TaHTeHIMAIbHOE) U NIOJHOE YCKOPEHHE MaTepHabHON TOUKH.

TexHuuyeckue ycTpoWCTBa W TEXHOJOTMYECKHE IMPOLIECCHl: CIHMIOMETP, JABM)KEHUE
CHAps/10B, LIETIHBIE, IeCTepEHYAThIE U peMEHHbIE MTepejaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, MILTIOCTPALAS KHHEMATUYECKUX XapaKTEPUCTHUK JBH)KEHUS.

CrocoOBI HCCIIENOBAHNS IBKEHU.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanme MBIKEHHH C UCIIOIH30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YIIIOM K TOPU30HTY M TOPU30HTANIBHO.

HampasneHnne ckopocTH Npyu IBUKEHUU 110 OKPYKHOCTH.



[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTEH, TPACKTOPHIl, CKOPOCTEN JBMXKEHUS OJTHOTO M TOTO K€ TeJla B Pa3HbIX
cucremMax OTcyéra.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

W3y4yeHrne HEpaBHOMEPHOTI'O ABMKEHUS C LIEIIBIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.

H3mepeHne yCKOpeHuUs IIPY NPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBHJKEHUU 110 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBUKCHUH.

N3mepenue yckopeHusi cBOOOIHOTO MageHus (PEKOMEH/I0BAaHO UCIOIb30BaHUE TU(PPOBOH
1abopaToOpUH).

W3yueHue NBUKEHMS Teja, OpOLIEHHOIO0 ropu30HTalbHO. [IpoBepka runoressl o npsMoi
IIPONOPLIMOHAJIBHOM 3aBUCUMOCTH MEKY AAIBHOCTBIO TOJIETA U HAYaIbHOU CKOPOCTBIO TEJIA.

N3yuyenune nBUKEHUS TENA 110 OKPYKHOCTH € ITIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH IIEpUoJia 00pallleHusl KOHUYECKOI0 MasiTHUKA OT €ro
I1apaMeTpoB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH Hprotona. HepunaneHble cucteMsl oTcYETa. [IpUHINAII OTHOCUTEIBHOCTH
INanunes. HeunepruanbHble cucTeMbl 0TCUéTa (OnpeaesieHue, IpuMepsl).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tpernii 3akoH HpIOTOHA 111 MaTepUaibHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIECHTHOCTh IPABUTALIMOHHOW M MHEPTHOW MacCCBhI.

Cuna T1sbKkecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOIO NaAE€HHUS OT BBICOTHI HaJ
[IOBEPXHOCTBIO IUIAHETHI U OT reorpauyeckodl MWHUpOTHl. J[BUXKeHHEe HEOeCHBIX Tell M HuX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena. Bec Tena, IBHKyILErocs ¢ yCKOpEHHEM.

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS CKOJBKEHUS W CHJIAa TPEHUS TIOKOS.
Koadpduuuent tpenus. Cuna conpoTUBICHUS NPHU JBUKEHUU Tela B )KMJIKOCTU I rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIBHOTO JABUKCHUS.

Jasnenue. 'mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHudeckne yCTPOWCTBA M TEXHOJIOTMYECKHE INIPOLECCHI: IOIIMITHUKH, JBHKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOnronenue qBMKEHUS Tell B MHEPLMAIbHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenune AByX LMIMHAPOB WIM IIAPOB PA3HOW MAcChl ¢ OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLMAIBHON CUCTEMBI OTCUETA.

CpaBHeHuE PaBHOAECHCTBYIOLIEN TPUIIOKEHHBIX K TEITy CHJI C TIPOU3BEIEHUEM MacChl Tela
Ha €r0 YCKOPEHHUE B UHEPIUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIIUX B PE3YJIBTATE B3AUMOAECHCTBUS TEI.

N3Mepenne macc 1o B3auMO/ICHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAJICHUN.

LlenTpOOEKHBIE MEXAHU3MBI.

CpaBHEHHE CHII TPEHUS MOKOSI, KAUEHHS M CKOJIBIKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

W3mepenne paBHOICHCTBYIOIIEN CHII IPU JBUKEHUH OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[TpoBepka TUmoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JBM)KEHUS OpycKa MO0 HAaKJIOHHOM
IIJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaIuu.

N3yueHne ABMKEHHS CUCTEMBI TEJl, CBSI3aHHBIX HUTbHIO, IEPEKUHYTON uepe3 NErKuii OII0K.



N3mepenne ko3 duiMeHTa TPEHUs M0 BEIMYHHE YIIIOBOTO KOd(PHUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JABMXKEHHS Opycka 110 HAKJIOHHOM IUIOCKOCTM C  II€PEMEHHBIM
K02 puIIMeHTOM TpEeHHUS.

W3yueHue ABM>KEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpAOE Teino. [locTynarensHoe U BpamiaTeabHOE JIBUXKEHUE TBEPAOTO TeEla.
MoMeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cuipl. CioxkeHue cui, TPUIOKEHHBIX K
TBEpaOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECUS TBEPAOTO TEa.

YcroitunBoe, HeyCTOWYNBOE, 0€3pa3TMIHOE paBHOBECHE.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peméryaTbie KOHCTPYKLIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIAa, UMEIOLIET0 OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U paCYET CUIT YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJIa, UMEKOLIETO IUIOMAAb ONOPBI.

Tema 4. 3axonvl coxpanenus 6 mexanuxe.

Nmnynsc mMaTepuanbHOW TOYKH, CUCTEMbl MaTepuaibHbIX TO4eK. LleHTp macc cucremsl
MarepuaibHbIX Touek. Teopema o IBUKEHUH LIEHTPa Macc.

Hmnynbe cuiibl 1 ©3MEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

MomeHT umnynsca MaTepuanbHOW TOukH. lIpencraBieHne O COXpaHEHMHM MOMEHTa
MMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

PaGoTa cunbpl Ha MajaoM M Ha KOHEYHOM IepeMeleHuu. I'paduueckoe npencraBieHue
paboOTHI CHITBI.

MOIIHOCTE CUIIBL.

Kunernyeckass sHeprusi MarepuajibHON Touku. Teopema 00 M3MEHEHUM KHHETHYECKON
SHEPrUU MATEPUAIBHON TOUKH.

[ToreHunanbHble U HeNmoOTeHUUaNbHbIE cuibl. [loTeHnmanbHas sHeprus. [loreHunanbHas
SHeprus ymnpyro JehopMHUpOBaHHOH NpyxuHbl. [loTeHIManbHas 3HEPrus Tena B OAHOPOJHOM
rpaBUTallMOHHOM mosne. [loTeHuanpHas sHeprus Tejaa B TPaBUTALIMIOHHOM I0JI€ OJHOPOIHOIO
mapa (BHYTpHU U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIHH.

VYupyrue u Heynpyrue CToJIKHOBEHUS.

VYpaBHeHue bepHymin U1 MACANbHOM >KMIKOCTH KaK CIEJICTBUE 3aKOHA COXPaHEHUs
MEXaHNYECKON SHEPTUN.

TexHnueckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KONEP, MPYKUHHBINA MUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHHE.

N3mepeHrie MOIITHOCTH CHJIBI.

M3MeHeHne sHepruy Tena Npu COBEPLUICHUH PabOTHI.

B3auMHbIe NpeBpalieHusi KHHETUYECKOM W MOTEHIMAIBHOW HEPruil MpU JEHCTBHM Ha
TEJIO CUJIBI TSYKECTH U CUIIBI YIIPYTOCTH.

CoxpaHeHue sHepruu npy cBOOOIHOM IMaICHUH.



Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot, npaKmuKym.

W3MmepeHune uMIysipca Tesia no TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEJla C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KHHETUYECKOM SHEPIUHU Tejla 0 TOPMO3HOMY ITYTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne pabOTHI CUIIBI TPEHUS NIPU JBMXKEHUH TeJia 110 HAKIOHHOM TIOCKOCTH.

Paznen 3. MoJieky/sipHast Gu3nka ¥ TepMOAHMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOTL Meopuu.

OCHOBHBIE TIOJIOKEHHS MOJEKYIsIpHO-KuHeTH4Yecko Teopuun (MKT), ux omnbpiTHOE
obocuoBanue. uddy3us. bpoyHOBCKoe NBIKEHHE. XapaKTep IBMKCHHUS W B3aUMOJICHCTBUS
YacTHUIl BellecTBa. Mojelin CTPOCHUS Ta30B, )KUJIKOCTEH U TBEPIBIX Tel U 0ObSICHEHHUE CBOWCTB
BEILIECTBA HAa OCHOBE 3THX Mojenei. Macca u pasmepsl Mmosekyn (atomoB). KomuyecTtBo
BewlectBa. [locTostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crmocoObl e€ u3mepenus. lllkama TtemmepaTyp
enbcus.

Mopenp u1eaabHOrO ra3a B MOJIEKYJIIPHO-KMHETUUECKOW TEOPUH: YACTHIIbI I'a3a JBUKYTCS
Xa0TUYECKHU U HE B3AUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHue MenzaeneeBa—Kaneiipona. AOconioTHas TeMmIeparypa
(wkana Ttemmneparyp KenbBuna). 3akon J[lanbrona. W3ompoueccel B HAEaIbHOM Tra3e C
MOCTOSIHHBIM KOJIMYECTBOM BeriecTBa. ['paduueckoe mpeacTaBieHue U30MPOIIECCOB: U30TEPMa,
M30x0pa, n3obapa.

CBs13b MEX 1y 1aBJICHHEM U CPEAHEN KUHETUYECKOM SHEPrUel NMOCTYATEIbHOTO TEIIIOBOTO
JBUKEHMSI MOJIEKYJ HJI€aJbHOro raza (OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO- KUHETHUYECKOMN
TEOpUHU UACATHLHOTO raza).

CBsi3p  aOCONIOTHOM  TEMIIEpaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW dHEPTUEH MOCTYATENbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHu4yeckue yCTpPOHCTBA M TEXHOJOTHYECKHUE TMPOIECChI: TEPMOMETp, Oapomerp,
II0JIyY€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUI] BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xuakoctent.

Mopens onbita LlTepHa.

[TputsxeHue MONEKyII.

Mopnenu KpUcTalInyecKuX peméToK.

HabmioneHnue u uccnenoBanyue H30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJIECHHS TEIUIOBOTO PaBHOBECUS MTPH TEINIOOOMEHE MEXKIY
ropsiuel ¥ XOJIO0JHON BOJOH.

W3ydeHne u30TepMUUECKOro npoiiecca (PeKOMEHI0BaHO HCIOIb30BaHUE IIUPPOBOI
nabopaTopun).

N3yyenue n30XOpHOro nporecca.

N3ydenue n3zobapHOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennogvle mauiunpl.

Tepmoannamuueckas (T/1) cucrema. 3aiaHne BHEITHUX YCIOBUM JJI TEPMOJIMHAMUYECKON
cucteMbl. BHelmHue n BHyTpeHHHE napaMeTpsl. [lapameTpbl TEpMOAMHAMUUYECKON CUCTEMBI KaK
CpeIHUE 3HAUECHUS BEJIMYMH, ONMUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITUYECKOM YPOBHE.



Hynesoe Hauano repmoanHaMuku. CaMONpOU3BOJIbHAS PEIAKCALUS TEPMOAUHAMUYECKON
CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mopnens uacalpHOTO rasa B TEPMOJMHAMUKE — CUCTEMAa YpPAaBHEHUM: YpaBHEHHE
MenaeneeBa—Kianeiipona U BbIpaK€HHE IJIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHUMOCTH
9TOW MOJENN: HHU3Kasg KOHLEHTpAlusl 4YacTHll, BBICOKHE TeMIleparypbl. BblpakeHue uis
BHYTpPEHHEH 3HEpruy OJHOATOMHOTO HI€ajIbHOrO rasa.

KBa3ucrtaTnuecknue 1 HECTaATUYECKHUE ITPOLIECCHI.

DOnemeHTapHasi paboTa B TepMoMHaMUKe. Brruucienue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenadya kak crnoco0 HW3MEHEHUS BHYTPEHHEW SHEPTUH TEePMOJUHAMHYECKON
cucTeMbl 06e3 coBepIieHus: paboTsl. KOHBEKIINS, TEIIONPOBOAHOCTb, U3ITyUYEHHE.

KonunuectBo TermuioTsl. TemnoéMKOCTh Tena. YaenbHass W MOJSpHAs TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHas TEIUIOTa CropaHusl TOmMBa. Pacyér kosmuectBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 anuadatHoM mpoiiecce.

[TepBblii 3ak0H TepMOagUHAMUKU. BHyTpeHHss sHeprus. KonnuecTBo TEmoTs! ¥ paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEH SHEePTUr TEPMOAUHAMUYECKOM CUCTEMBI.

BTopoil 3akOH TEpMOJMHAMMKM JUIsI PABHOBECHBIX IIPOLIECCOB: 4YE€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKON CHCTEMBbI MPOXOAMT EIWHCTBEHHas ajuadara.
AOcoitoTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOAMHAMHKH JJIsl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEpe/aTh
TEIUIOTY OT OoJiee XOJIOAHOTO Tela K Oosee HarpetoMmy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpatuMocTh IpUpOIHBIX TPOIIECCOB.

[Tpunimne! aeiictBrs TernoBbix MmamuH. KT/,

MakcumanbHoe 3Hauenue KITJI. [uxn Kapho.

DKOJIOTUYECKHE aCHEKThl MCIOIb30BaHMsI TEIUIOBBIX JBurareneil. TemnoBoe 3arpsi3zHeHue
OKpYKaroIlIen Cpeibl.

TexHuueckue ycTpoicTBa U TEXHOJIOTMUYECKHE MPOLECCH: XOJOIUIbHUK, KOHIUIIUOHED,
IU3eTIbHBIA W KapOIOpaTOpPHBIM JBUTATENH, MapoBas TypOWHA, TONYyYEHUE CBEPXHUBKHUX
TeMIleparyp, YTHIM3AlMs «TEIUIOBBIX» OTXOJOB C MHCIIOJNb30BAaHHEM TEIJIOBOIO Hacoca,
yTUIU3alKs OMOOPTaHNYECKOTO TOILITUBA /TSl BRIPAOOTKU «TETIOBOWY U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aI1adaTUYECKOM PaCIIMPEHUH.

Bo3aymiHoe orauso.

CpaBHeHUE yAETbHBIX TEMJIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YJHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOZIENN TETUIOBBIX ABUTaTENIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npaxmukym.

N3mepenne yaenbHON TENI0EMKOCTH.

HccnenoBanue npoiiecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aanabatHOro mporecca.

W3ydeHre B3aMMOCBSI3U SHEPTUM MEXKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U TEMIIEpaTyphl
KUIIEHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuwjecmea. Dazosvie nepexoowl.

[TapooOpa3oBanne W KoHueHcanus. VcmapeHne wu KuneHue. YAelbHas TemioTa
napooOpazoBaHMUsL.

Hacpinennsle 1 HeHachIeHHbIE NTapbl. KauecTBeHHas 3aBUCHMOCTb IJIOTHOCTHU M/1aBJICHUS
HACBIIIIEHHOTO Tapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTh OT O0BbEMA HACBHINICHHOTO IMapa.
3aBUCUMOCTh TeMIIEpaTypbl KUTIEHHSI OT 1aBJIE€HUS B )KUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCOMIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tea. AHU30TPOINS CBOMCTB KPHUCTAJLIOB.
[TnaBneHue u kpucTayu3anus. Y neiabHas TeruioTa miasieaus. Cyomumanus.



Hedbopmaruu tBEpHOro Tena. Pactsokenme m cxkarue. Caur. Moayns FOwra. Ilpenen
yOpyrux aegpopMarui.

TemioBOE paciIvpeHue KXUIAKOCTEH U TBEPIBIX Tell, 00BEMHOE U JIMHEWHOE pacIIupeHHe.
AHrapMOHH3M TEIJIOBBIX KOJIEOaHUI YacTHUII BEIIeCTBA KaK MPUYHHA TEIJIOBOTO PACUIMPEHUs Tell
(Ha KaYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHeprun B (Pa3zoBbIX Mepexoax.

YpaBHEeHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTspkeHUe. KoadduumeHnT noBepxHocTHOrO HaTsDKeHUs. KamwspHbie
siBJIeHUsI. [{aBieHue o UCKPUBIEHHOM TOBEPXHOCTHIO xkuakoctu. @opmyina Jlamnaca.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: KUIAKHE KPHUCTAILIBL,
COBPEMEHHBIE MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe pacimupeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnOHM>KEHHOM JJaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSIKEHUSI.

OnbIThl ¢ MBUIBHBIMHU TJIEHKAMM.

CwmauuBanmue.

Kanwmnsipaeie siBneHus.

Mopenu HEeHIOTOHOBCKOM KUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U IJIaBJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Bunbr nedopmanmii.

HaGuroienne Malbix aedopMaruii.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npAKMUKyMm.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IJIaBICHUS JIbAA.

N3yueHune CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepeHnne abCoI0THOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl apOB B IOMELICHUH.

W3mepenne koduimenta moBepXHOCTHOTO HATSKEHHUSI.

Nzmepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JehopMallii pe3MHOBOT0O 00pasiia OT MPUJIOKEHHONW K HEMY
CHJIBI.

Pa3nen 4. DnekTpoaguHaMuKa.

Tema 1. Dnekmpuueckoe none.

DnekTpu3zanus Tel U e€ MpOosIBICHUS. DJIEKTPUUYECKUU 3apsan. JlBa BuUIa 3JIEKTPUUECKUX
3apsioB. [[poBOAHMKH, TUDTIEKTPUKH U TTOTYIIPOBOTHUKU. DIEMEHTAPHBIN SJIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHHUs PIEKTPUUYECKOTO 3aps/Ia.

B3aumoneiictBue 3apsaoB. Todeunsie 3apsiabl. 3akoH KyioHa.

DnekTpuueckoe noiie. Ero neiicTBue Ha 37€KTPUUECKUE 3aPs/Ibl.

Hanpsokénnocts  anexktpudeckoro mons. [IpoOnbiit 3apsn. JluHumM Hanps>kEHHOCTH
ANMEKTPUYECKOTr0 NoJist. OJHOPOIHOE IINEKTPUUECKOE ITOJIE.

[ToTeHIMambHOCTh AIEKTPOCTATUUECKOTO TOJIsSI. Pa3HOCTh MOTEHIIMANIOB W HAMPSIKEHUE.
[ToTenumanpHas SHEPrus 3aps/ia B JJIEKTPOCTATUUECKOM noJe. [loTeHuan aneKTpocTaTuyecKoro
nosisi. CBs3b HAMPSOKEHHOCTH TIOJNS M PA3HOCTU MOTEHIIMAIOB IS AJIEKTPOCTATUUECKOTO TTOJIS
(KaK OJJHOPOJHOTO, TaK U HEOJHOPOIHOTO).

[TpuHIIUTT CYyTIEPITO3UITHH STEKTPUICCKUX TTOJIEH.

[Tone Toueunoro 3apsma. Ilome paBHOMepHO 3apsbkeHHOU cdepbl. [lone paBHOMEpHO
3apsOKEHHOTO 10 00BhEMy miapa. [lone paBHOMeEpHO 3apspDKEHHOM OECKOHEYHOM IUIOCKOCTH.
Kaptunbl nMHUI HANPSHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIIMATBHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM I0JI€. Y CIIOBHE paBHOBECUS 3apsI/I0B.

JM3IeKTpUKHU B 3JIEKTPOCTATUYECKOM MoJie. J{u3aeKkTpuyecKkas MpoOHUIIaeMOCTh BEIlIeCTBA.



Konpaencarop. DneKTpoEMKOCTh KOHJIEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTOKOHIEHCATOpa.

[TapannensHoe  coenvHeHWe  KOHAeHcaTopoB.  IlociemoBarenbHOE ~— COEIMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOT0 KOHJEHCATOopa.

JIBr>keHue 3apsKEHHOM 4acTULBI B OJJTHOPOJHOM JIEKTPUUECKOM MOJIE.

TexHu4eckue yCTpOHWCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: 3JIEKTPOCKOI, 3IEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIUTa, 3a3€MJIEHHE 3JIEKTPOIPUOOpPOB, KOHIEHCATOPbI, TeHepartop Ban
ne I'paacda.

Hemoncmpayuu.

YCTpOoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE TTOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE M0JIE ABYX 3apsKEHHBIX IUIACTUH.

Monensb anekTpoctaTuueckoro reueparopa (Baun ge I'paada).

IIpOoBOIHUKY B JIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3aIINUTA.

YCTpolcTBO U IEMCTBHUE KOHAEHCATOPA OCTOSTHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOW@AW IUIACTHH,
paccTosHUSA MEXy HUMU U AUAJIEKTPUUECKOMN IPOHUIIAEMOCTH.

DHeprusi 3JIEKTPUUECKOTO MO 3apsHKEHHOT0 KOHJIEHCATopa.

3apsiKa U pa3psiiKka KOHIEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npAKMUKyM.

OueHka cuJl B3auMOJIEUCTBUS 3aPSKEHHBIX TEJl.

Habmroienue npeBpalieHus SHEPruy 3apspKeHHOT0 KOHJIGHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/1A.

N3yuenue npoTekaHus TOKa B LIEH, COAEPKALIEH KOHIEHCATOP.

Pacripenenennie  pa3HOCTM MOTEHUUAIOB  (HANpsOHKEHWs) TMPU  IOCIEN0BATEILHOM
COCIMHEHUH KOHIEHCATOPOB.

HccenenoBanue paspsiia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiii 21eKmpuyecKuil mox.

Cuia Toka. ITocTOSHHBIN TOK.

YcnoBusa CyHIECTBOBAHMSI IOCTOSIHHOIO — JIEKTpUYECKOro Toka. Mcrounukm Toka.
Hanpsioxenne U u D/IC £ .

3akon Oma i1 ydacTka Iemu.

DNEeKTPUUECKOe COIPOTUBIICHHE. 3aBUCUMOCTh COITPOTUBIIEHUS! OJJHOPOIHOTO MPOBOIHUKA
OT €r0 JJIMHBI U TJIOIAJH MONEPEYHOr0 CEYEHMSI. Y IEIbHOE COIPOTUBIIEHUE BELIECTBA.

ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpruueckux neneil. [Ipasuna Kupxrodga.

Pabota snektpuueckoro Toka. 3akoH Jxoyns—JleHna.

MOIIHOCTB INEKTPUYECKOT0 TOKA. TeroBas MOIIHOCTb, BbIAEIIEMas Ha pE3UCTOPE.

OJC u BHYTpEeHHEe COIPOTUBIIEHUE HUCTOYHUKA TOKA. 3akoH OMa Uil MOJIHON
(3aMKHYTOM) 3JIEKTpUUECKOM 11eT. MOIIHOCTh NCTOYHHKA TOKa. KOpoTKOe 3aMbIKaHHE.

Konzaencarop B 11enu OCTOSHHOTO TOKA.

TexHu4eckue ycTpoWCTBa U TEXHOJIOTHYECKHE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CUETUHK IIEKTPUUECKON SJHEPTHUH.

Hemoncmpayuu.

W3mepeHnue cuibl TOKa U HaPSKEHUS.

HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA OT HAIIPSKEHUS JUIS pE3UCTOpPA, JTaMITbI
HaKaJMBaHUA U CBETOAMOAA.

3aBUCHUMOCTh CONPOTHUBICHUS IMJIMHAPUYECKUX MPOBOJAHUKOB OT JUTMHBI, IUIOHIAIN
MIONIEPEYHOr0 CEUYEHNUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH  CHUJIBI  TOKa OT CONPOTHUBIICHHMS TIPU  IOCTOSHHOM



HaIpsKEHUU.

[Ipamoe u3zmepenune IJIC. KopoTkoe 3ambIkaHHE TaIbBAHUYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHETO COIIPOTUBIICHUS.

Cnioco0OsI coeTMHEHUST ICTOYHUKOB Toka, DJ]C Oarapeii.

HccnenoBanue pa3HOCTH OTEHLIMATIOB MEX Y ITOJI0CAaMH UCTOYHHUKA TOKA OT CHJIBI TOKA B
LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomot, npaKmuKym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaeabHOro CONpOTUBIICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS JUIs JJaMITbl HAKAJIMBAHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne D/]C u BHyTpEHHETO CONIPOTUBIIEHHSI NCTOYHUKA TOKA.

HccnenoBanue 3apucumoct J/1C raibBaHUYECKOI0 31€MEHTA OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEX/1y IMOJTOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOLIHOCTH HCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 paznuunvix cpedax.

OnekTpuueckas MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  CONPOTHUBIIEHUS  METAUIOB  OT  TEMIEpPaTyphl.
CBepXIpoBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MPHUMECHAas MPOBOJUMOCTb TMOJIYIPOBOIHHUKOB.
CsoiicTBa p—n-nepexona. [lonynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKUI TOK B 3JIEKTPOJIUTAX. DIIEKTPOIUTHUYECKAs AMCCOLUALMUS. DIECKTPOIIH3.
3axonbl Dapazest ISl 37IEKTPOIH3A.

OnexkTpudeckuid TOK B rasax. (CaMOCTOATENbHBIH M HECAMOCTOSITENIBHBIM pa3psim.
PaznuuHbie THITBI caMOCTOSATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHnueckue ycTpoWcTBa M IPAKTHUYECKOE MPUMEHEHHE: Ta30paspsIHbIE JIaMIIbI,
ANEKTPOHHO-Ty4YeBasl TpyOKa, MOJYHPOBOJAHUKOBBIE NMPUOOPHI: AMOA, TPAH3UCTOP, (HOTOIUOL,
CBETO/AMO/, TajJbBaHWKA, paQUHUPOBAHME MeEAM, BBIIJIABKA AJIOMUHHS, 3JIEKTPOHHAs
MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBJIEHHS] METAJNIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nexTponunsa dapanes.

W ckpoBo paspsia ¥ IPOBOAUMOCTB BO3/1yXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJIIOB U MOJIYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS MPOBOJUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npaKmuKym.

Hab6nronenue snektponusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKU AUOAA.

Du3nYecKHi NPAKTHKYM.

CrniocoObl n3MepeHus: PU3NUECKUX BEJIMYUH C MCIOIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX
WU3MEPUTENBHBIX MNPUOOPOB W  KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCHUTENIbHBIE  MOTPEIIHOCTH  M3MepeHud  ¢usznueckux BennyuH. OlleHKa TpaHHUIl
IIOIPELIHOCTEM.

[IpoBeneHNE KOCBEHHBIX U3MEPEHUM, UCCIEAOBAaHUIN 3aBUCUMOCTEH (PM3UIECKUX BEITUYHH,
MIPOBEpKa MPEUIOKEHHBIX TUIOTe3 (BBIOOpP M3 paboT, OMMCAHHBIX B TEMaTHUYECKUX pasjesax
«YUeHUUYECKHI SKCTIEPUMEHT, JTA0OpaTOPHBIC paOOThI, TPAKTUKYM) ).



Me:xnpeamerHblie CBA3H.

N3zyuenne kypca pusnku yriy0néHHoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢ y4&€ToM
COJIEPKaTENIbHBIX MEXIPEIMETHBIX CBf3€M C KypcaMu MaTeMaTUKH, OWOJIOTUM, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SBJICHUE, HAy4YHBIH (aKT, TUMOTe3a, (U3NYECKash BEIUYMHA, 3aKOH, TEOpHWs, HaOJI0JICHUE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MOIEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIBHbIE
npuOopsl, UdpoBas 1adopaTopusl.

Mamemamuka: peuieHHEe CUCTEMbl ypaBHeHuMH. JluHeiHas ¢yHkums, napabona,
runepOoma, ux rpaduku u cBoiicta. Tpuronomerpudeckue GyHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M HMX NPOEKIMU HA OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Bbuonozua: Mexannueckoe IBHKEHUE B )KUBOU mpupoae, Auddys3us, ocMoc, TerooOMeH
KUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKAloUle  cpelpl,  yTHIN3alus
OMOOPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOI» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HAaTSHKEHUE Y KaMWIISIPHBIC SIBJIICHUS B IPUPOJIC, FICKTPUUECKUE SBJICHUS B dKUBOW IIPUPOJIE.

Xumusa: MUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBa,
MOJIIpHAsi Macca, IoJy4YeHUEe HAaHOMAaTEepPHalOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U
ra3oB, OKUIKWE KPHUCTAJUIBI, OJCKTPUUECKHE CBOICTBA METAUIOB, JJIEKTPOIUTHYECKAS
JUccoLranys, rajlbBaHUKa, 3JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTH BO3AYyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHKe IBUKEHUHN C UCIOJIb30BaHUEM MEXAHU3MOB, YUET CYXOIo U
KHUJKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIHMHM (KPOHIUTEHH, peméTyarnie
KOHCTPYKLIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXAHUKU B TEXHUKE (THPOCKOII, BOJOMET
W JApyrue), OBUTATelh BHYTPEHHErOo CropaHus, HapoBas TypOuHA, OBITOBOW XOJOJWJIBbHUK,
KOHJUIIMOHEP, TEXHOJOTMU T[OJY4YEHHUs COBPEMEHHBIX MaTepHajoB, B TOM YHUCIE
HAaHOMAaTepUalOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTATUYECKasl  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, ra30pa3psAHbIE JAMIIbI, TOJTYIPOBOJIHUKOBBIE PUOOPHI, TaIbBaHUKA.

11 KJIACC

Pa3nen 4. DnekTpoguHamMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBiE MOCTOSIHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoOe moJe.
Bexrop marautHONM MHAYKIMH. [[pHHIMI Cyneprio3uiM MarHUTHBIX MOJeH. JINHUY MarHUTHON
WHAYKIHIH.

MaruutHoe mojie MPOBOAHHKA C TOKOM (IPSIMOIO MPOBOJHHUKA, KATYIIKH U KPYroBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBiIeHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBieHHE W MOAYNb. J[BUKEHHE 3apsHKEeHHOM YacTHIBl B
OJIHOPOJHOM MarHuTHoM mojie. Pabota cumnsl JlopeHua.

MarnuTHOe nosie B Beniectse. deppoMarHeTuKy, napa- U AMaMarHeTHKH.

TexHuuyeckue YCTpONCTBA M TEXHOJIOIMUYECKHE TPOIECCHl: MPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJEKTpOABUTaTedb SKOOM, YCKOPHUTEIH
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHMIA MHIYKIMM MarHUTHOTO TIOJISL TIOJIOCOBOTO U IMOJKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMI MarHUTHOW WMHIYKIMHU MO AJTMHHOTO IPSIMOTO MPOBOJHHUKA U
3aMKHYTOT'O KOJIbIIEBOT'O MIPOBOAHMKA, KATYIIKH C TOKOM.



B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HaOnronenue qBu>KeHUs Mydka 3J1€KTPOHOB B MATHUTHOM I10JI€E.

[TpuHIMI ACHCTBUS SIEKTPOU3MEPHUTEIBHOTO MPUOOPA MATHUTONIIEKTPHUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISL IOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUSA OCTOSIHHOIO MarHATa Ha PaMKy C TOKOM.

N3mepenue cunsl AMmepa.

W3y4eHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOM MHYKIIMY Ha OCHOBE U3MEPEHUs CHIIbI AMIIEpa.

Tema 5. InekmpomazHumnan UHOYKUUA.

SIBneHue 3n€KTpOMarHUTHOM MHAYKUMU. [loTOok Bexkropa MarHUTHOM MHAyKuuu. IC
MHIYKIMH. 3aKOH 2JIEKTpOMarHuTHoi nuaykunu ®apazes. Buxpepoe anexkrpuueckoe nosue. Toku
dyko.

O/1C nHayKIMK B IPOBOAHMKE, IBUKYILEMCS B OJHOPOJIHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

WunykruBHocTh. Karymka MHIYKTMBHOCTM B LENH IIOCTOSIHHOIO TOKa. JSIBieHue
camonnaykiuu. 3J1C caMoOnHIyKIU K.

OHeprus MarHUTHOT'O IOJIS KaTYIIKH C TOKOM.

DIIEeKTPOMarHuTHOE TOJIE.

TexHUuecKkue yCTpONCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: MHIYKIIUOHHAS [1€4b, COJICHOM,
3aluTa OT 3JEKTPU3ALUH TeJl IPU ABM)KEHUN B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

HaOGnronenue sBneHUs 3J1eKTPOMarHUTHON UHAYKLIUH.

Hccnenoanne 3aBucumoctd DJIC MHAYKIMU OT CKOPOCTH W3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUEBON (MEHOW) TpyOe.

SIBneHME CaMOMHTYKIIUH.

Uccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTU M3MEHEHHUs CHUJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npaxmuKym.

HccnenoBanue siBIE€HUS AJIEKTPOMarHUTHOM WHYKITUH.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBaHue sBI€HUS CAMOUHIYKIUH.

COopka Mo/Ie M JIEKTPOMarHUTHOI'O reHepaTopa.

Paznen 5. Koste6anusi u BOJIHBI.

Tema 1. Mexanuueckue xonebanus.

KonebarenbHast cucrema. CBOOOIHBIE KOJIEOAHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe W JUHAMHUYECKOE  OMMCAHHE.
DHEpPreTUIECKOe ONMMCcaHue (3aKOH COXpaHEHU MEXaHHUECKOU YHEpTuH ). BEIBO ATMHAMUYECKOTO
OIMCaHMsI TApMOHUYECKUX KOJIeOaHUH U3 UX SHEPreTHYeCKOro U KHHEMaTHYECKOT'O OMUCAHMS.

AMrmutyaa u ¢aza koneOanuil. CBsi3b aMIUIMTYAbl KOJ€OaHUN HMCXOIHOW BEITUYMHBI C
aMIUTUTY/IaMU KoJiebaHuil €€ CKOPOCTH U YCKOPEHHUS.

[Tepuox u yactorta konebanuit. [lepro ManabIx cBOOOJHBIX KOJeOaHUN MaTeMaTHYECKOTO
MasTHUKa. [leprnosr cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasTHUKA.

[TonsiTue o 3aTyxaromux KosuebaHusx. BeiHyxaennsle konebanus. Pesonanc. Pezonancuas
KpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJIEOaHMS.

TexHuyeckue ycTpoicTBa M TEXHOJOTMUECKHE IPOLECChl: METPOHOM, Yachl, Kayellu,



MYy3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpayuu.

3anuce Koae0aTeIbHOrO ABUKEHMSL.

HaOnroneHue He3aBUCUMOCTH IIEPUO/Ia MAJIbIX KoleOaHUH Ipy3a Ha HUTH OT aMILIUTY/IbI.

HccnenoBanue 3aTyxarmuX KoiaeOaHuid U 3aBUCMOCTH NIEPUO0JIa CBOOOIHBIX KOJICOAaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue xoneOaHuil rpy3a Ha MacCUBHOW MPYXKUHE C IENbI0 (POPMUPOBAHUS
IpeJCTaBICHUN 00 UJIealIbHOW MOJENN MPYKUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUsI SHEPTUU IIPU KOJIEOAHUX Tpy3a Ha NPYKUHE.

HccnenoBaHue BEIHYKICHHBIX KOJI€OaHUH.

Hab6ntonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3mepenue nepuoaa cBOOOIHBIX KOJIeOaHUH HUTSIHOTO U IPYKUHHOI'O MasiTHUKOB.

W3yueHne 3aKOHOB JIBI)KEHUS TeJIa B X0J1€ KoJieOaHUi Ha yIPyroM mojiBece.

W3y4eHne ABUKEHUS HUTSHOTO MAasTHUKA.

[TpeoOpazoBaHue 3HEPTUU B IPY>)KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/Ibl 3aTyXaIOMIMX KOJEOaHU.

HccnenoBanue BRIHYXACHHBIX KOJICOaHUH.

Tema 2. Dnekmpomaznumnsie Ko1e6aHUA.

KonebarenbHblii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJe0aHUA B UACATbHOM
koseOaTenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYABI 3apsia KOHJEHcaTopa C
aMIUTUTY/I0H CUJIbI TOKA B KOJIeOATeIbHOM KOHTYpE.

3aKOH COXpaHEHHUs SHEPTUH B UJCAIbHOM KOJIe0AaTeIbHOM KOHTYPE.

3aryxaromye 3JeKTPOMarHUTHbIe KoJieOaHUs. BBIHYy)XIEHHbIE 3JIEKTPOMAarHUTHbBIE
KoJjie0aHusl.

IlepemeHHBI TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIUIMTYJHOE€ M JACUCTBYIOLIEE
3HAYEHHUE CHJIbI TOKA U HAIPSKEHUSI IPU pa3IMdHOM (popMe 3aBUCUMOCTH IEPEMEHHOr0 TOKa OT
BPEMEHH.

CuHyconanbHbIN nepeMeHHbId TOK. Pe3ucTop, KoHAeHCcaTop U KaTylIKka UHAYKTHBHOCTH
B LIENI CUHYCOHJJAJIbHOTO IEPEMEHHOT0 TOKa. Pe30HaHC TokoB. Pe3oHaHC HanpskeHui.

Wneanpubiii Tpanchopmarop. [IpousBonacTBo, nepenadya U moTpelIeHHE SIEKTPUUECKON
JHEPIUH.

OKOJIOTUYECKHE PUCKU HpPHU IMPOU3BOJCTBE 3JIEKTpodHepruu. KynpTypa HCHOIB30BaHUS
AJIEKTPO3HEPTUH B TOBCEHEBHOM JKU3HH.

TexHu4yeckue YCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIIEKTPUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JINHUU 3JIEKTpoIepeiay.

Hemoncmpayuu.

CB00OOAHBIE HNIEKTPOMArHUTHBIE KOJIEOaHusl.

3aBHUCHUMOCTb 4aCTOThI CBOOOIHBIX KOJ€0aHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJI€OaHUA.

['eHepaTop He3aTyXalIUX JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopnenb 371eKTpOMarHUTHOTO T€HEpaTopa.

BoiHyX1eHHbIE CHHYCOUJAIbHbBIE KOJIEOaHUS.

Pesucrop, karymka HHAYKTUBHOCTH M KOHJEHCATOP B LENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKU MHAYKTUBHOCTH M
KOHJIEHCATOopa.

YCTpoiCTBO M MPUHITUIT ACHCTBUA TpaHchopmaTopa.

Monens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

Nzyuenue Tpancdopmaropa.

HccnenoBanne mepeMEHHOIO TOKa 4epe3 MOCeA0BaTeIbHO COECIUHEHHBIE KOHJIEHCATOp,
KaTyIIKYy U PE3UCTOP.



Habmioienue 31eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 371eKmpoOMazZHUMHbLE 6OJIHbL.

MexaHuueckre BOJIHBI, YCIIOBUS UX pacnpocTpaHeHus. [lonepednblie u po10JIbHbBIE BOJIHBI.
[lepron, cKOpPOCTh pacmpoCTpaHeHHUs W JAjduHa BOJHBL. CBOICTBA MEXaHMYECKHX BOJIH:
OTpaKEHHE, TIpeIoMIIeHUE, UHTepPEepeHIHs U U(PAKIIHSL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHNE OKPYXKAIOLIEH Cpeibl.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3ITyYEHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:  OTpPa)KCHHE, MpPEJIOMJICHHE, MOJsSpHU3aIus,
uHTephepeHys U Audpaxius.

[IIkana »eKTPOMArHUTHBIX BOJH. [IpMMeHeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3U U TeJIEBUACHU. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKaroLIEH CpeJibl.

TexHuuyeckue yCTpoilcTBa M NMPAKTUYECKOE NPUMEHEHUE: MY3bIKajlbHble WHCTPYMEHTHI,
pamap, paauoNpUEMHHK, TeleBU30p, aHTeHHa, tenedon, CBY-meus, ynabTpazBykoBas
JMarHOCTHKA B TEXHUKE U METUIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JIJTMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

Habumronenue otpakeHus U IPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HabmtoneHne cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M 4acTOTOMN
KoJeOaHuH.

UccnenoBanue  CBOWCTB  AJEKTPOMATHUTHBIX  BOJIH:  OTPa)XXEHUE, MPEIOMIICHHE,
nossspu3anus, 1udpakuus, HTepdepeHIHs.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUECHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3y4eHne pacripocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosnHETHOE paclpoCTpaHEHHE CBETa B OJHOpPOAHOUN cpene. JIyu cera. ToueuHbii
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue M300pakeHHl B IJIIOCKOM
3epkane. Chepudeckue 3epkana.

[Ipenomnenne cBera. 3aKkOHBI TMPEIOMIIEHUS CBeTa. AOCONIOTHBIA  TOKa3aTelhb
npenomsieHuss. OTHOCUTENBHBIN IOKa3aTenp mperaoMieHus. [IoCTOSHCTBO 4acTOTHI CBETa U
COOTHOIIEHHUE UIMH BOJH IMPH MEPEeXo0/ie MOHOXPOMAaTHYECKOIO0 CBETa 4Yepe3 IpaHully pasneia
JBYX ONITUYECKUX CPEN.

Xon nydeit B mpusMme. Jucnepcus cera. CiioxxHbli coctaB Oenoro ceera. Ler. [TonHoe

BHYTpeHHee oTpakeHue. [IpenenabHblil yroi NoJIHOro BHYTPEHHETO OTPAYKEHUS.

Cobuparomue M paccerBaromue JHH3bl. ToHKas JuH3a. @DOKYCHOE pacCTOsHHE U
OINTHYECKasl CHUJIa TOHKOM JMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUS TOHKOW CepruecKoit
JIUH3bI OT €€ FeOMETPUH U OTHOCUTENILHOTO MOKa3aTess MPeIoMIICHHUS.

®opmyiia TOHKOH JIMH3BL. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

Xona styda, IpoUIeIIero JUH3Y MO IPOU3BOIbHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOM OCH.
[TocTpoenne n300paskeHU TOYKU M OTpe3Ka MPSMON B COOMPAIOIINX



Y PaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

Onrtuueckne mpubopsl. Paszpemaromias cnocoOHOCTh. ['71a3 Kak onTHYEeCKast CHCTEMa.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontmka. WuaTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0ACHNSI MAKCHUMYMOB U MUHIMYMOB B HHTEP(PEPEHIIMOHHON KApTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepsl k1accuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakummonHas pemérka. YcinoBue HaOMIONEHUS —TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMATUYECKOTO CBEeTa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IPOLECChl: OYKH, JIyna, IEPHCKOII,
¢oroamnmapar, MUKPOCKOII, TPOSKIIMOHHBIN anmnapar, IpOCBETICHHE ONTHKH, BOJIOKOHHAS ONTHKA,
I paKIMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAYKEHUS CBETA.

HccenenoBanue npeaoMIICHUs CBETA.

HabumroneHre noaHoro BHyTpEeHHEro oTpakeHus. Mozienb CBETOBOAA.

HccnenoBanue xoaa CBETOBBIX MYYKOB YEPe3 MIIOCKOMAPAIIETbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Mopaenu MUKPOCKOIIA, TEIECKOIA.

HabGnronenue naTepdEepeHITNN CBETA.

Habumronenre BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakiuu cBera.

N3yuenne qudpakiinOHHON PEIIETKH.

Habmronenue nudpakiinoHHOTO CHEKTpa.

Hab6mronenue qucnepcuu cera.

Habmroienue nomisipuszanuu cBeTa.

[TprMeHeHre noIIpOUIOB ISl U3YUYEHUSI MEXaHUUECKUX HaMpPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHMS OT BelecTBa (Ha MpUMepe >KUIKUX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PacCEMBAIOIINX JIUH3.

[Tonryuenue n300pakxeHus B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n3o00paxeHus: B CUCTEME U3 JABYX JIMH3.

KoHcTpyrpoBaHue T€1eCKOMMUECKUX CUCTEM.

HaGnronenue audpaxiuu, nHTEphEpeHINy 1 MOIsSpU3alui CBETa.

N3ydeHue nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne uaTephepeHIINN Ja3epHOro U3ITyUYeHHs Ha IBYX IIETsX.

Hab6nronenue nucnepenn.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPa.

W3MmepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tonryuenue criekTpa U3Iy4eHHs CBETOAMOAA TPH MOMOLTH TU(PPAKIUOHHON PEIETKH.

Pa3nes 6. OcHOBBI crIeNUATbHON TEOPUH OTHOCUTEIBHOCTH.

['paHuIl MPUMEHUMOCTH KJlIacCUYeCKOW MexaHukd. [locTynarel cnenualbHON Teopuu
OTHOCHUTENIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH  uHTepBai.  IlpeoOpasoBanus  Jlopenma.  YcioBue
MPUYUHHOCTU. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHH M COKpalleHHE
JUTUHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YACTHILIBI.

CBs13b Macchl C 3HEPruel U UMITYJIbCOM PESITUBUCTCKONM YaCTULIBI. DHEPIHsI TOKOSI.

TexHuuyeckue ycTpoWCTBa M TEXHOJOTHYECKHE IPOILECChl: CIYTHUKOBbIE NPUEMHUKH,
YCKOPUTEIHN 3apSKEHHBIX YACTHLI.



Y4eHnueckuil IKCEPUMEHT, 1Tab0paTopHbIe PabOThI, IPAKTUKYM.

Omnpenenenre UMIyabca M SHEPTUU PEISTUBUCTCKUX yacTull (1o ¢oTorpadusM TpPEeKoB
3apsKEHHBIX YACTHUL] B MATHUTHOM IIOJIE).

Paszgen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapnuo-601H06011 0yaau3m.

PaBHOBecHOE TEIIOBOE M3Iy4YCHHE (HM3JIyd4eHHE aOCONMIOTHO UEPHOro Tena). 3aKoH
cmenienus: Buna. ['munoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHS U UMITYJIbC (POTOHA.

®dotorpdexr. Onbitel A. I'. CroneroBa. 3akoHbl doTodPdekra. YpaBHeHHE DUHINITECHHA
s porodddexra. «Kpacnas rpanuna» porodddexra.

JlaBneHue cBera (B YACTHOCTH, JaBJIEHUE CBETa Ha aOCONIOTHO MOTJIOLIAIONIYI0 U
abCOIFOTHO OTpakaroIIyto oBepxHocTh). OmbrTel [1. H. JIeGenena.

BosHoBbie cBoiicTBa vactull. Bonnbl ne bpoits. Jlniuna BonHbl ae bpoitns u pasmepsl
00JIaCTH JIOKAIM3ALUHU JIBIOKYILEHCs YacTuIlbl. KopryckynsspHO-BoTHOBOH yanu3M. Audpaxius
3JIEKTPOHOB HA KPUCTAJUIAX.

Criermnduka n3mepennid B Mukpomupe. CooTHomeHus HeorpenenénHocrei ['eiizendepra.

TexHUYECKHE YCTPOMCTBA M TEXHOJOTMUYECKHE TMPOILIECCHI: CHEKTPOMETpP, (OTOIIEMEHT,
(boTonaTINK, TYHHETbHBII MUKPOCKOII, COJTHEYHAs 0aTapesi, CBETOANO.

Hemoncmpayuu.

®otoaddeKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

HccenenoBanue 3aBUCUMOCTH CONTPOTUBIICHUSI TOTYIIPOBOJAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oatapest.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.

Hccnenosanue poTope3ucTopa.

N3mepenue nocrosauHoi [Inanka Ha ocHOBe MccnenoBanus GoTorddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETONMUO OT HANIPSKECHHUSL.

Tema 2. @usuka amoma.

OnBITHI 110 UCCIIEIOBAHUIO CTpoeHUs aToma. [InmanerapHas monens atroma Pesepdopaa.

[Toctynatsl bopa. U3nyuyenue u mornomieHre (HOTOHOB IMpPH MEPEXOJe aToMa C OJHOI0o
YPOBHSI SHEPTUU Ha APYTOM.

Bunel ciektpoB. CieKTp ypOBHEN dHEPIrUu aToMa BOAOPOJaA.

CrnioHTaHHOE U BBIHYXKJEHHOE H3TyueHue ceera. Jlazep.

TexHnueckne ycTpoWcTBa M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPAJIbHBIA  aHAJIN3
(ciekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbsita Pesepdopaa.

Habmtonenne nuHeyaTbIX ClIEeKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA NOHU3UPYIOIIUX YaCTHIL.

Omnpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3IYUECHMS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Hab6nronenune muHevaToro cnexrpa.

HccnenoBanue CrieKTpa pa3peKEHHOr0 aTOMapHOI'O BOAOPOAA U M3MEPEHUE MOCTOSHHOM
PunGepra.

Tema 3. Quzuka amomnozo A0pa u 31eMeHmapHbvlX Yacmuy,.

Hyxnonnas mopnens siapa ['eiizenGepra—lBanenko. 3apsan siapa. MaccoBoe yucio sjpa.
H3oTomsl.

PannoaktuBHOCTh. Anba-pacnaa. DNEeKTPOHHBIH M MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIyYEHHUE.

3aKoH paJiMOaKTUBHOIO pacnajaa. PagunoakTuBHBIE H30TOIBI B ipupoe. CBoiicTBa
HMOHU3UPYIOLIETO U3JIy4eHUs. BiusiHIe paioakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. ECTeCTBEHHBIN



¢dhon mznyuenus. [lozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifipe. SAnepHeie cwibl. Jlepext maccsr sipa.

Snepubie peakuuu. Jlenenue wu cuHTe3 sAnep. Snepueie  peaktopsl. [IpoGiembl
YOPaBISIEMOTO TEPMOSAEPHOTO CHUHTE3a. OKOJOTMYECKHME AaCHEeKThl pa3BUTUSA  SACPHOU
SHEPreTUKHU.

MeTtoabl peructpaiy 1 UCCaeq0BaHus JJIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. baproHbl, M€30HBI U JienToHbl. [IpencraBienue o
CrannaptHoil Mmojienu. KBapk-riirooHHas MOJIEIb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHol Mozenu. TéMHas MaTepus U TEMHas SHEPTUsl.

EnunctBO usnyeckoil KapTUHBI MUpA.

TexHuuecKkrue yCTpPOWCTBA U TEXHOJOTMYECKUE MPOLIECCHI: JTO3UMETP, Kamepa BuibcoHa,
SJIEPHBIA  pPEaKToOp, TEPMOSANEPHBI peakTop, aroMHass OomO0a, MarHHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue pajnoakTUBHOIO (POHA C UCIIOJIB30BAHUEM JI03UMETPA.

W3ydeHue noriomnieHus 0eTa-4yacTHI] aTFOMUHUEM.

Pa3nes 8. D1eMeHTHI aCTPOHOMHUM M ACTPOPU3UKH.

Dranbl pa3BUTUA acTpoHOMUU. [IpUKiTaHOE 1 MUPOBO33PEHUYECKOE 3HAUYCHHUE AaCTPOHOMHUMU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKH ISl OOBSICHEHUS TPUPOIBI KOCMUUECKUX OOBHEKTOB.

Mertoasl acTpoHOMHUYECKUX wucciaenoBaHuid. COBpPEeMEHHBIE ONTHYECKHUE TEJIECKOIIHI,
paZMOTENeCKOIbl, BHEATMOC(EepHasi aCTPOHOMHUS.

Bupn 3Bé31H0r0 HeOa. Co3Be3nus, ApKue 3BE3/1bl, IUTAHETHI, UX BUAUMOE JIBIIKECHHE.

ConHeynas cucrtema.

Comnnne. ConHeunast akTUBHOCTh. McTounuk sneprun ColiHiia u 3BE371.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JMarpamma «CreKTpajabHbIN KIacC — CBETUMOCTbY.
3BE3/1bI TJIABHOM TTOCIIEIOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDY ISl 3BE3]T TI1aBHOM
MOCJIEeI0BAaTEIbHOCTH. BHyTpeHHee crTpoeHue 3BE34. (COBpEMEHHbIE NPEACTABICHUS O
MIPOUCXOXACHNUHU U 3BooIMU CosHIA U 3BE3/. DTarlbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u npmxenne Connna B ["anaktuke. Turbl
rayiakTuk. PanuoranakTiuku u kBazapel. UEpHBIE ABIPHI B A/IpaxX rajakTUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa00na. Pazberanue ramaktuk. Teopwus
Bosbiioro B3peiBa. PemnkTOoBOE H3ITydEeHUE.

MacmrabHast ctpykTypa Beenennoil. Metaranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naénrooenus.

Hab6mronenus 38€31H0T0 HEOA HEBOOPYKEHHBIM TJ1a30M C UCTIOIB30BAHHEM KOMITHIOTEPHBIX
MIPUIIOKEHUH [T OTIpEIeTICHUS TTOJI0KEeHU S HEOECHBIX 00EKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3nusi CeBEpHOTO MOTYIIAPUS U IPKUE 3BE3IBI.

Hab6mronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTIJICHHM.

Du3nYeCKHH NPAKTHKYM.

CriocoObl n3MepeHus: PU3NUECKUX BEIUYUH C MCIOIh30BAaHHUEM aHAIOTOBBIX U HU(POBBIX
M3MEPHUTENIBHBIX TMPUOOPOB ¥ KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE |
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuuynH. OlleHKa TpaHuIl
ITOTPEIIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUIA, UCCIICTOBAHHM 3aBUCUMOCTEN (DU3HUECKUX BEIHUMH,
MPOBEPKA TMPENIOKEHHBIX THUIOTE3 (BHIOOp M3 PabOT, OMHMCAHHBIX B TEMAaTHYECKUX pa3jenax
«YYeHNUECKH SKCIIEPUMEHT, JIa0OpaTOPHBIEC pa0OTHI, IPAKTUKYM).

O0o0maroniee NOBTOpeHUeE.

O06oOmenne ©  CUCTEeMaTH3allMsl  COJAEpPXKAHUS — pas3lelioB  Kypca «MexaHukay,
«Monexkymnspaas (uU3UKa U TEPMOJUHAMUKAY, «DJEKTpoauHaMukay, «KomebaHus W BOJIHBI,



«OCHOBBI CIIEIUANBHON TEOpPUHM OTHOCHTENbHOCTH», «KBaHTOBas ¢usukay, «IIEeMEHTHI
ACTPOHOMUU U aCTPOPUIUKI».

Ponp ¢Qu3uku u acTpOHOMHUU B HIKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIUMAIBHON W
ATUYECKOH chepax IedaTeTbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU  aCTPOHOMHUU B COBPEMEHHOM
HAyYHOW KapTHHE MHpA, 3HAUYCHUE OMHCATEIHHON, CHCTEMATH3UPYIOIICH, OOBSICHUTEIHLHOU H
MPOrHOCTHYECKOW (PYHKIMI PU3nUecKol Teopuu, poib PU3NYECKON Teopuu B (HOpMHPOBAHUH
MPEJCTaBICHUN O (PU3HUECKON KapTHHE MUPA, MECTO (PU3MYECKON KapTUHBI MUpPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O MpUpPO/IE.

Me:xnpeaMeTHblie CBS3H.

N3zyuenne kypca pusuku yriyonéHnoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIEPKaTENIbHBIX MEXIPEIMETHBIX CBfA3€M C KypcaMu MaTeMaTUKH, OWOJIOTUM, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYYHO20 NOZHAHUA:
SBJICHUE, HAy4YHBIH (akT, TUmoTe3a, (U3MYecKas BEIUYMHA, 3aKOH, TEOpHWs, HaOIIOJICHUE,
SKCIIEPUMEHT, MOJICTIUPOBAHUE, MOIEIIb, U3MEPEHUE, MIOTPEITHOCTH U3MEPEHU, U3MEPUTEIbHbBIE
npubopsl, mudpoBas Jaboparopusi.

Mamemamuka: peuieHue cucTembl ypaBHeHHH. Tpuronomerpudeckue GyHKIUU: CUHYC,
KOCHHYC, TAHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXXAECTBO. BeKkTopbl M uX
MPOEKIIMM HAa OCH KOOpIMHAT, CIIOKeHHE BEKTOpOB. [Ipou3BOAHBIE 3NIeMEHTApHBIX (DYHKIIUM.
[Tpu3Haku o100 TPEYTONBHUKOB, ONPEAeIICHHE TUIOMAAN TUIOCKUX GHUTyp u 00BEMa Tell.

buonozua: >nektpudeckue sBICHUS B )KUBOU NpUPOJIE, KoyieOaTelbHbIe ABUKEHUS B )KUBOI
IPUPOJE, DKOJIOTMYECKUE DPUCKU MPU IPOU3BOJCTBE AIIEKTPOIHEPIHM, JIEKTPOMArHUTHOE
3arpsi3HEHUE OKPY)KAIOIIEeH Cpeibl, yAbTPa3ByKOBas IUArHOCTHKA B MEIUIIMHE, ONTHYECKHE
SIBJIEHUSI B )KUBOW MPUPOJIE.

Xumusa: CTpoeHHME aTOMOB U MOJIEKYJ, KpUCTAIJIMYEcKass CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUYECKON PEHIETKH, CIIEKTPaIbHbIN aHalIU3.

T'eozpaghusa: marHUTHBIE TIONIOCAa 3€MITH, 3aJIeKU MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTHU, cericMorpad.

Texnonoz2usa: NpUMEHEHNE MOCTOSIHHBIX MArHUTOB, AJEKTPOMATrHUTOB, 3JEKTPOJIBUTATEINb
Axobu, reHepaTop TMEPEMEHHOT0 TOKa, WHIAYKIIMOHHAs T[€4Yb, JIMHUM DJJIEKTpoIepeaay,
ANEeKTPOABHUTaTENb, pajaap, paAUuONPUEMHHUK, TENeBH30p, aHTeHHa, Tenedon, CBY-meusp,
YIBTPa3BYKOBasi JHArHOCTUKA B TEXHUKE, NPOEKIIMOHHBIA ammapar, BOJOKOHHAs OMNTHKA,
conmHe4YHas Oarapesi, CIyTHUKOBbIE IPUEMHUKH, siIepHAsi YHEPTETHKA U KOJIOTUYECKHE aCTIeKThI
e€ pa3BUTUA.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOIT' PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOECHUS yueOHOro npeamera «Pu3uKa» JODKHBI OTPakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3ULMEN JMYHOCTH, CUCTEMOM ILICHHOCTHBIX OPHMEHTALMK, TO3UTUBHBIX BHYTPEHHUX
yOeXIEHHI, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHIICKOro 0oOIIecTBa,
pacIIIpEeHUE JKU3HEHHOIO OMbITa W OIBITa JESATEIBHOCTH B IPOLIECCE PEATU3aLUUd OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN AEATEIbHOCTH, B TOM UUCIIE B YaCTH:

rpakIaHCKOr0 BOCIIUTAHUS:
c(OpMUPOBAHHOCTh I'PaX/JIaHCKON MO3ULUU O0YYaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCUICKOro 00ILeCTBa;

OPUHIATHE TPAAULMOHHBIX OOIIEUETOBEYECKUX T'YMAHUCTHMUECKUX M JEMOKPaTHYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBHOCTh B HHTEpEcax TIpakIaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUHU B 00pa30BaTeIbHOM OpraHu3aluy;

yYMEHHUE B3auMOJIeHICTBOBATh C COLMAIbLHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMU U
Ha3HAYCHUEM,;

TFOTOBHOCTb K T'YMAHUTapHOM U BOJIOHTEPCKON AEATEIbHOCTH.

NAaTPHOTHYECKOr0 BOCTINTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON UJICHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSIM POCCUNCKUX YUEHBIX B
00acTH (PU3MKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO NTOBE/ICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;
OCO3HaHHUE JINYHOTO BKJIaJ]a B TIOCTPOCHHUE YCTOMYMBOIO OYIyILIETO.

3CTETHYECKOT0 BOCTIMTAHHUSA:

ACTETUUYECKOE OTHOIIEHUE K MHPY, BKJIIOYas 3CTETUKY HAYYHOI'O TBOPUYECTBA, IIPUCYILETO
¢bu3nueckoil Hayke.

TPYAOBOI0 BOCIIUTAHUS:

MHTEpEC K Pa3InYHbIM cepam MpodecCHOHANbHON AEATENbHOCTH, B TOM YHUCIE CBS3aHHBIM C
¢bu3MKOW W TEXHUKOW, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO M caM0OOpa3oBaHHUIO B oOmacth (GU3UKKA Ha
MIPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTh  DKOJOIMYECKOW  KYJIBTYphl, OCO3HAaHHME TJIOOAIBHOTO  XapakTepa
9KOJIOTMYECKUX MPoOIIem;

IUIAHUPOBAHUE U OCYILECTBIECHUE JIEHCTBUN B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHMS LiEJeH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeHHe OIbITa ACSITEIbHOCTH 3KOJOTMYECKON HANpaBICHHOCTH HAa OCHOBE HMMEIOIIMXCS
3HaHUU 10 (pusHKe.

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTE MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS



(bU3UYEeCKON HaYKH,
OCO3HAHHE [IEHHOCTH HAYYHOW NESATEILHOCTH, TOTOBHOCTh B IpoIecce M3ydeHUs (HU3NKU
OCYHICCTBJIATD ITPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIbHOCT MHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIE el CTBUSA

Ba3zoBbie Jioru4eckue AeiicTBUA:

CaMOCTOSITENIbHO ~ (pOpMyNTUpPOBaTh M aKTyaJU3UpoOBaTh MpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIIATh LENN AESITEIbHOCTH, 33aBaTh 1apaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMAaTPUBAEMbIX (PM3NYECKUX SBICHUSX;
pa3zpabarbiBaTh IUIaH PELIEHUS MPOOJIEMbl ¢ Yy4ETOM aHAIM3a UMEIOUIMXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENISIM, OLIECHUBATh
PUCKU TIOCTIEACTBUIN IESTENbHOCTH;

KOOPJAMHUPOBaTh U  BBIIOJHATH pabOTy B YCIOBUSAX pPEaJbHOr0, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE [IPU PEIICHUN )KU3HEHHBIX POOIIEM.

Ba3oBble uccienoBareibckue 1eiCTBUS:

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KIFOUEBBIMU TOHSATHSIMH U METOJaMH (PU3NIECKON HAyKH;
BIIA/IETh HaBBbIKAMHU Y4e€OHO-HUCCIIEeI0BATEIbCKON U MMPOEKTHOM AESITeIbHOCTH B 0051aCTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJOB pEHICHUS 3a/1ad
(bU3MYECKOTO CoZiepKaHUsl, IPUMEHEHHIO Pa3IMYHBIX METO/I0B IO3HAHMS,

BJIQJIETh BUJAMHU JIEATEIbHOCTH IO TOJYyYEHUIO HOBOIO 3HAHUS, €ro HWHTEpHpeTaIuH,
peoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX CUTYAlUSX, B TOM YHCIIE MPH CO3/1aHUM
y4€OHBIX TIPOEKTOB B 001aCTH (PUHKH;

BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U M AKTYaJIM3UPOBATh 3a7ady, BBIABUIATh THIIOTE3Y €€
pelIeHNs, HaXOJUTh apryMEHThI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh MOJYyYEHHBIE B XO/I€ PEIICHUS 33/Ja4d Pe3ybTaThl, KpUTHUYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTb U GOPMYIUPOBATH COOCTBEHHBIE 33a4l B 00pa30BaTEIbHOMN 1€ATEIbHOCTH, B TOMYHCIIE
IIPU U3yYEHUH (PUBHKH;

NaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCUTD 3HAHUS M0 (PU3KKE B MPAKTHUECKYIO 001aCTh )KU3HEACATENbHOCTH;

YMETh HHTErPUPOBATH 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEU, IPEAJIAraTh OPUTMHAJIBHBIE TOIXO0/IbI U PELLEHUS;

CTaBUTH NMPOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE aTbTePHATUBHBIE PEILICHUSI.

PabGora ¢ undopmaumeii:

BJIa/IETh HaBBbIKAMU IMOJIy4eHUsI HHPOpPMAIK PU3NYECKOTO COAECPKAHUS U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITENIbHO OCYILECTBIATh MOUCK, aHAIN3, CUCTEMATH3aLUI0 U HHTEPIPETALUIO
nH(pOpMaLIUY Pa3IUYHBIX BUA0B U GOPM IPECTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALINY;

UCIOJIb30BaTh Cpe/ICTBa HMH(OPMALIMOHHBIX UM KOMMYHUKAIIMOHHBIX TEXHOJOTMH B pELICHUH
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpPraHM3alMOHHBIX 33/a4 C COOJIIOJICHHEM TpeOOBaHUMA
SPrOHOMHUKH, TEXHUKHU OE30MAaCHOCTH, TMTUEHBI, pecypcocOepekeHNns, MPaBOBbIX M 3TUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€30IacHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COJEpPXKAHUS B pa3iMuYHbIX (hopmarax ¢ y4€TOM Ha3HAYCHHS
uHpOpMAlUK U IEJIIEBOM ayAWTOPUH, BHIOMpAas ONTUMAIbHYIO (OpPMY HpPEICTaBICHUS H



BU3YaIH3aI1H.
KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM AESATEIbHOCTH;

pacro3HaBaTh MPEANOChUIKY KOHPIUKTHBIX CUTYallui U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMAaHIHON U HUHIUBUAYATbHON pabOTHI;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4E€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)J10T0 YjeHa KOJUIEKTHBA;

MPUHUMATD 1IEJTH COBMECTHOM JeSITeIbHOCTH, OPTraHU30BbIBATH U KOOPIMHUPOBATH JEHCTBUS I10
€€ JOCTUKEHHIO: COCTABIISITD IIJIaH ACHCTBUIA, paclipelesiTh PO ¢ Y4ETOM MHEHUI yYaCTHHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOH paboTHI;

OILICHUBATh KAayeCTBO CBOETO BKJIaJla M KaXJIOr0 y4acTHHKA KOMaHIbl B OOIIMI pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajaraTb HOBBIE IPOEKTHI, OLEHWBATh HUIEH C TMO3ULIHUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATEIMYECKOE MOBEICHHE B PA3IMYHBIX CHUTYalHAX, MPOSIBIISATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaibHbIe YUeOHbIe el CTBHUSA

Camoopranmszanms:

CaMOCTOSITENIPHO ~OCYIIECTBJIATH IO3HABATENBHYIO JIEATENBHOCT, B oOsacTu (pu3uku u
aCTPOHOMHUHU, BBISIBIATH TPOOJIEMBI, CTAaBUTH U JOPMYITHPOBATH COOCTBEHHBIE 3a]a4H;
CaMOCTOSITEJIbHO COCTAaBJSATh IUIAH pELIEHUS pPAcUETHBIX M KAa4yeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHHUI;

JaBaTh OLEHKY HOBBIM CUTYaIIUsM;

pacIpsATh paMKH Y4€OHOTO TIpeMeTa Ha OCHOBE JIMYHBIX PEIAIIOYTECHHI;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PELICHUE;
OLIEHUBATh NPUOOPETEHHBII OMBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO W MPOSBIECHUIO APYAMLMH B oOnacTh (hU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIBbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B 1€ TEILHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISM;

BJIaJICTh HaBbIKaMM [TO3HABATENIBHOM peduieKcun Kak 0CO3HAHMSI COBEPIIAEMbIX IEHCTBUN U
MBICITHTEIBHBIX TPOIIECCOB, MX PE3YJIBTATOB U OCHOBAHUH;

UCIIOJIb30BaTh NMPUEMBI pe(IeKCUH [Tl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKU M CBOEBPEMEHHO MIPUHUMATD PEUICHHUS 110 HX CHIKCHUIO;

NPUHUMATh MOTUBBI M apTyMEHTBI APYTHX MPHU aHAIN3€E PE3YJIbTATOB AEATEIbHOCTH;

NPUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKH U JIOCTOMHCTBA,;

IPUHUMATh MOTUBBI M ApTYMEHTHI APYTUX IPU aHAIHU3€ PEe3YyIbTaTOB JESTEIbHOCTH;

NPU3HABATh CBOE MTPABO M MIPABO IPYTUX Ha OMIMOKH.

B nporecce 1ocTKeHUs TMUHOCTHBIX PE3yJIbTATOB OCBOEHUS IPOTrPaMMBI 110 (PU3HKE [Tl YPOBHS
cpemHero oOmero oOpa3oBaHUST Yy OOYYAOMIMXCS COBEPIIEHCTBYETCS OAMOIMOHATBHBINA
MHTEJUIEKT, Npenoaraonmi chopMIUpPOBAHHOCTS!

CaMOCO3HaHU$, BKIIIOYAIOIIET0 CIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOLIMOHATIBHOM chepbl, ObITh YBEpEHHBIM B ce0e;
CaMOpEryJIUPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHMMATh OTBETCTBEHHOCTh 3a
CBOE IMOBE/IEHUE, CIIOCOOHOCTh alalITUPOBATHCS K 3MOIMOHAIBHBIM M3MEHEHHUSIM M TPOSIBIISATh
TMOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpEMIIEHUE K JOCTHXKEHHIO 1IeNTH M YCIeXy, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHUE IEHCTBOBATh, NCXOMSI U3 CBOMX BO3MOXKHOCTEH;



SMIATHH, BKIIIOYAIOIIEH CTOCOOHOCTh MTOHUMATh AMOLMOHAIEHOE COCTOSIHUE JPYTUX,yUYUTHIBATh
€ro MpH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOIICHHS C JIPYTHMH
JIIOJIbMU, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3peiiaTh KOHGIUKTHI.

HNPEIMETHBIE PE3YJIBTATDI

K xoHuny oOyudenus B 10 knacce npeIMeTHbIE Pe3yJbTaThl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHUN:

[IOHUMAaTh POJIb (PU3UKHU B SKOHOMUYECKOH, TEXHOJIOIMUECKOH, IKOJOTMUECKON, COLMANbHON U
THUYECKOU cdepax ACSITEeTbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHON HAay4HOM
KapTMHE MHpa, 3HAUEHHE OINHUCATEIbHOM, CHCTeMaTH3Upyolel, OOBICHUTENBHON U
MIPOTHOCTUYECKON (YHKIMIA (QHU3HMUECKOW TEOPUH — MEXAHHWKH, MOJICKYISIPHOH (U3UKH |
TEPMOJMHAMUKH, POJIb (PU3NYECKON Teopur B (HOPMUPOBAHUU NPEACTABICHUN O (U3NUECKOU
KapTUHE MUPAa;

pa3nuyaTth yCJIOBHUS IMPUMEHUMOCTH MoOAeNe (U3MUecKuX Tel U HPOLEcCOB (SBICHHM):
WHEepLMaJgbHas cucTtemMa oTcuéra, aOCONIOTHO TBEPAOE TEJIO0, MarephajbHas TOUKa,
PaBHOYCKOPEHHOE JIBWXKEHHME, CBOOOJHOE TajeHue, aOCOIITHO ymopyras Jnedopmanus,
aOCOJIOTHO yNpyroe M aOCONIOTHO HEYNPYroe CTOJIKHOBEHHWsS, MOENTH Tra3a, >KUAKOCTH H
TBEPIOro (KPUCTAIIMUECKOr0) TeNa, WICalbHBIM TIa3, TOYECUHBIH 3apsji, OJHOPOAHOE
JIEKTPUYECKOE IOJIE;

pa3nuyath yciaoBHs (IpaHMIbI, 00JacTH) NPUMEHMMOCTH (DU3MYECKMX 3aKOHOB, MOHHUMATb
BCeoOIMi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYECHHOCTH MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBICHATH MEXAHWYECKHE IPOLIECChl M SIBJIEHUS, HCIOJIb3YS OCHOBHbBIE
MOJIOKEHNUS WU 3aKOHBl MEXaHUKH (OTHOCHUTEJIBHOCTh MEXaHWYECKOTO JIBUKEHUS, (OpPMYIIbI
KMHEMAaTUKH PaBHOYCKOPEHHOIO JBIJKEHMs, mpeoOpa3oBaHus lamuies Ui CKOPOCTH H
nepeMenieHus, 3aKkoHbl HBIOTOHA, NMPUHIMI OTHOCHTENBHOCTH ['anwiies, 3aKOH BCEMUPHOTO
TATOTEHMS, 3aKOHBl COXPAaHEHMs HMIYJIbCa U MEXaHUYECKOM SHEpruu, CBsi3b PabOThI CUIIBI C
W3MEHEHHEM MEXaHWYECKOM »SHEepruu, YCIOBUS pPAaBHOBECHS TBEPAOIO Teja), MpPU 3STOM
UCIOJIb30BaTh MaTEMAaTHYECKOE BBIPA)KEHHE 3AaKOHOB, YKAa3blBaTh YCJIOBUS IPUMEHUMOCTH
(¢u3nuecKux 3aKOHOB: mpeoOpa3oBaHuil [anmunes, BTOporo M Tperbero 3akoHOB HploTOHa,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;
aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SBJICHUS, UCIOIb3YsI OCHOBHBIE MOJIO0XKEHUS
MKT u 3aKOHBI MOJIEKYISPHOM (PU3MKH U TEPMOJTUHAMMKH (CBS3b JJaBJICHUS UJCATBHOIO ra3a co
CpPEeIHEW KMHETUYECKON SHEPruei TEIUIOBOIO JBHKEHHSI U KOHIIEHTPALUEH €ro MOJIEKYJI, CBA3b
TEMIIEpaTyphl BEIIECTBA CO CPEHEN KUHETUYECKON YHEPTUEN TEIUIOBOTO JBUKEHHUS €r0 YacTHll,
CBSI3b JIABJICHMS MJICAIBHOIO I'a3a ¢ KOHLEHTPALMEN MOJIEKYN U €ro TEMIIEPaTypoil, ypaBHEHHE
MenpeneeBa—Knanelipona, HepBbld 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS HSHEPIUH B
TEIUIOBBIX IIpolLeccax), IPHU OSTOM HCIIOJIb30BATh MAaTEMaTHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCJIIOBHs IPUMEHMMOCTH ypaBHeHUs MeHieneeBa—KianelpoHa;

aHAJM3UPOBATh M OOBACHATH DJICKTPUUYECKHE SBICHHS, WCIOJb3ySd OCHOBHBIE IOJIOKEHHS H
3aKOHBI DJIEKTPOJAMHAMHUKHM (3aKOH COXPAaHEHHs JJIEKTPHUYECKOro 3apsja, 3akoH KyroHa,
MMOTEHIIMAIBHOCTh 3JEKTPOCTATUYECKOTO IOJIS, IPUHLUII CYIIEPIO3UIIMH MIEKTPUUECKUX TOJIEH,
IIPY 9TOM yKa3blBas YCJIOBHS NPUMEHHMMOCTH 3akoHa KylloHa, a Takke INPAaKTHYECKH BaXKHbIE
COOTHOIIEHUS: 3aKOHbI OMa JJIsl y4acTKa UENH U JUJI 3aMKHYTOM 3JIEKTPUYECKOM €N, 3aKOH
Jxoynsa—Jlenna, npasuia Kupxroda, 3axonst @apazaes 1is 3I€KTPOIN3a);

OTNHCHIBATh (PU3NUECKHE MPOLECCHl U SBJICHMUS, UCIOJb3YS BEIMYNHBI: MIEpEMEIIEHNE, CKOPOCTb,
YCKOPEHHUE, UMIYJbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHWJIbI, JaBJICHHE, MOTEHIUAJIbHAsS
SHEPIus, KNHETUYECKasi YHEPIUs, MEXaHU4ecKas SHeprusi, paboTa CUJIbl, HEHTPOCTPEMHUTEIBHOE



YCKOPEHHE, CUJIa TSHKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS, MOILHOCTb, SHEPTUsI B3aUMOIEHCTBUS
Tena ¢ 3ems€id BONM3H e€ MOBEPXHOCTHU, SHEPrus ynpyroi nedopmannuu OpyKUHbI, KOJTHYECTBO
TEIUIOTHI, a0COJIOTHAs TEeMIleparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPCHHSS DHEPTHS
UJeaIbHOTO OJIHOATOMHOTO Ta3a, padoTa HiealbHOro ra3a, OTHOCUTENbHAs BIAKHOCTh BO3/yXa,
KII/] naeanbHOro TEMIOBOTO JABUTATENS; AIEKTPUUECKOE TIOJIE, HAIPSKEHHOCTD JIEKTPUUYECKOTO
MoJIsl, HANpsDKEHHOCTh IOJISI TOYEYHOrO 3aps/ia WIM 3apsHKEHHOTO Iapa B BakyymMe U B
JOURJIEKTPUKE,  NOTEHUHAI  DJIEKTPOCTATHUYECKOTO  TOJIs,,  Pa3HOCTh  NOTEHUHAJIOB,
AJEKTPOJBIDKYIIAs CHUJIA, CHJIa TOKA, HAIPSIKEHUE, MOUIHOCTh TOKA, JIEKTPUYECKAsT EMKOCTb
IJIOCKOTO KOHJAEHCATOPa, CONPOTUBJIECHUE YYaCTKa LIENHU C NOCIEA0BATEIbHBIM U MTapauIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTHUS MIEKTPUUECKOr0 MOJIs1 KOHJEHCATOPA;

OOBSICHSITH OCOOEHHOCTH MPOTEKAHMSI (PU3HUECKUX SBIICHUI: MEXaHHUECKOE JBHUKCHHE, TETIJIOBOE
JBUKEHHE YaCTHUI[ BEIIECTBa, TEIJIOBOE paBHOBECHE, OpOYHOBCKOE IBIXKEHHE, AuPPy3us,
WCIIapeHue, KUIIEHWE U KOHJCHCALMs, IUIABJICHUE M KpPUCTAJUIM3allUs, HaIlpaBJICHHOCTD
TEIUIONepeiayu, »dJICKTpU3alus TeJl, SKBUIIOTECHIUAIBHOCTh ITOBEPXHOCTU 3aPSIKEHHOTO
MIPOBOTHUKA;

MPOBOAUTHh HCCIEAOBAHUE 3aBHCHUMOCTH OJHOM (PU3MYECKOW BENUYMHBI OT JIpYyrol ¢
WCIOJIb30BAHUEM TIPSIMBIX WM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOJYUYEHHON 3aBUCHUMOCTH (U3NYECKUX BEIMYMH B BHUAE TpadUKOB C Yy4ETOM
aOCOTFOTHBIX MMOTPEITHOCTEH H3MEPEHUH, JIeIaTh BEIBOJIBI 110 Pe3yiIbTaTaM UCCIICIOBAHMS;
MIPOBOAUTH KOCBEHHBbIE M3MEpPEHUs] (PU3NYECKUX BEIMYMH, MPU 3TOM BBIOMPATH ONTUMATIbHBIN
METOJi HM3MEpPEHHUS, OICHUBATh AOCOJIOTHBIE U OTHOCUTEJIHHBIC TOTPEIIHOCTH TMPSMBIX H
KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OTIBITHI 10 MPOBEPKE MPEITIOKEHHON TUITOTE3bI: TUTAHUPOBATH HKCIIEPUMEHT,COOMPATH
SKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJU3UPOBATh IOJYYEHHbIE PE3yJbTaThl U JEJIaTh BBIBOJ O
CTaTyce MPeI0KEHHON THIIOTESbIL;

co0iroAaTh mpaBuia 0€30MacHOro Tpyla MpU MPOBEIECHUU HMCCIEIOBAaHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, TMPAKTUKyMa M Y4YeOHO-UCCIIENOBATEIbCKOM M TPOEKTHOM MESITEIBHOCTU C
WCIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS,

pemath pacu€THBIE 3a/1aud C SIBHO 3aJJaHHOW W HESBHO 3aJaHHOW (M3MUECKOW MOJIEbI0: Ha
OCHOBAaHUHW aHallu3a YCIOBUS OOOCHOBBIBATH BBIOOD (PU3UYECKOM MOJAETH, OTBEYArOIIeH
TpeOOBaHUSAM 337241, MPUMEHSITH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTHU U TIOCTYJIATHI (PU3NUECKUX
TEOPHUIl IPHU MCHOJIB30BaHUN MAaTEMAaTUYECKUX METOAO0B PELICHUsI 3a/1ay, IPOBOJIUTH PacUYEThl Ha
OCHOBAaHWHM HMEIOIIUXCS JaHHBIX, AHAJIM3UPOBATh PE3YIbTaThl M KOPPEKTUPOBATH METOJIbI
peuieHus ¢ y4éToM MOJYYEHHBIX Pe3yJIbTaTOB;

peraTh KauyeCTBEHHbBIC 3aJlayu, TPeOyrolue MPUMEHEHUs 3HAaHUN U3 Pa3HBIX pa3/esioB Kypca
Gbu3MKKN, a TakKe WHTETpally 3HAHUN U3 JAPYrUX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAMBaTh JIOTMUECKYIO IIETIOYKY PACCYXKJIEHUW C ONOpoM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

WCIIOIh30BaTh TEOPETUUYECKHE 3HAHUS JUIsI OOBSICHEHHS OCHOBHBIX TPUHIIMIIOB PabOThI
W3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B
00BSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHI;
aHAJIM3UPOBATh M OIEHUBATh TOCIEJICTBUS OBITOBOW W TIPOU3BOJCTBEHHOW MAESITENHLHOCTU
YEJIOBEKA, CBSI3aHHON ¢ (PU3UUYECKUMH TPOIIECCAMH, C TTO3UIIMA IKOJIOTHYECKOM 0€30MacHOCTH,
MPEACTABICHUN O palMOHAIBHOM HPHUPOIONOIb30BAHUM, & TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTHKCHHUM HAYKHU U TEXHOJIOTHH JJIs1 JAIbHEUIIIET0 pa3BUTHS YEIIOBEUECKOTO OOIIECTRA;
MPUMEHSITh Pa3IMYHBIe CMOCOOBI pPaboThl ¢ uWH(pOpManued (GU3UIECKOTO COJEpKAHUSI C
WCIIOIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTHUM, TPHU 3TOM HCIOJIb30BaTh
COBpEeMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJOTHUU MJiA TOWCKA, MepepaboTKU U TMPEeAbSBICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJAPHON HH(POPMALMK, CTPYKTYPUPOBAHUS ¥ HWHTEPIPETAIIN
uHpOpMalUK, TONYYEHHOM W3 Pa3NUYHBIX HMCTOYHHUKOB, KPUTHYECKH AaHAITU3UPOBATH
MoJIy4aeMyto HH(POPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAaHUH,



TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA HH(POPMAIINH;

MPOSIBJISITh OPTaHU3AIMOHHBIE M TIO3HABATEIBHBIE YMEHUS CaMOCTOSITEIBHOTO TPUOOPETEHHS
HOBBIX 3HAHUH B MMPOIIECCE BBHIOJHEHUS TPOSKTHBIX U y4eOHO-UCCIIEN0BATEIBCKUX padoT;
paboTaTth B TpyNIE C KMCIOJHEHHEM pPa3IMYHBIX COIHUAIBHBIX pOJICH, TUIAHHUPOBAThH paboTy
TPYNIbBI, PAllMOHAIBLHO PACIpPEAeiiaTh ACSITEILHOCTh B HECTAHAAPTHBIX CUTYAIHSIX, aJeKBATHO
OLICHUBATh BKJIA/I K&XKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBACMOH MPOOIIEMBL;
MPOSIBIIATh MOTHBAIMIO K Oyaymied mpodecCHOHATBHOW MEATETHbHOCTH MO CIECIHATBLHOCTIM
(hUBUKO-TEXHHUECKOTO MPOHUIISL.

K konny oOyuenus B 11 Knacce mipeIMeTHbIE pe3yJbTaThl Ha YriayOJIEHHOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHUN:

MIOHUMATh POJIb (PU3UKU B SIKOHOMHUYECKOH, TEXHOJIOTHUECKOM, COLIMAIbHOM U 3THYECKOH cepax
JEeSITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PM3MKH B COBPEMEHHOH HAy4YHOH KapTWHE MHpPA,pOJb
ACTPOHOMHUHU B MPAKTUYECKOUN JAESATEIBHOCTH YEIOBEKAa M JAIbHEHIIEM HAy4yHO- TEXHHYECKOM
Pa3BUTHH, 3HAUYEHUE ONUCATEIBHON, CUCTEMATU3UPYIOLIEH, 00bSICHUTEIbHON U IPOTHOCTUYECKOMN
GbyHKIUN U3NYECKON TeOpUuu — DIEKTPOJUHAMUKHU, CHEIHATBLHON TEOpUH OTHOCUTEIHHOCTH,
KBaHTOBOH (DM3HKH, POJH (PU3UIECKON TeOpUr B POPMHUPOBAHUH NPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3UYECKOW KapTUHBI MUpa B OOIIEM pPsIyCOBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOJIE;

pa3nuyath YCIOBUS MPUMEHHUMOCTH MoJeied (QU3NYecCKuX Tel U MPOLECCOB (SBICHUN):
OJIHOPOJIHOE DJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0JIg, FapMOHHYECKHE KoJeOaHMUs,
MaTeMaTUYECKUl MAasATHUK, WJC€AJIbHbI NPYKUHHBbIA MAsSTHUK, TapMOHUYECKUE BOJIHBI,
UJCATbHBIN KOJIeOaTeIbHBIN KOHTYP, TOHKAs JTMH3a, MOJICJICH aTOMa, aTOMHOTO SiZipa U KBAHTOBOM
MOJIEJIU CBETA;

pa3nuyath yCIIOBUS (TpaHUIBI, OO0JIACTH) MPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, IMOHHUMATh
BceoOuil xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTH MCIIOJIB30BAHMS YaCTHBIX
3aKOHOB;

aHAJM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl M SBJIEHUS, UCIOIb3YsI OCHOBHbBIE
MIOJIOKEHHUSI U 3aKOHBI AJIEKTPOAMHAMHUKU U CIEUUAIBHOW TEOPHUH OTHOCHTEIBHOCTH (3aKOH
COXpPaHEHHUs 3JIEKTPUUECKOTo 3apsja, cuia Ammepa, cuia JlopeHia, 3aKoH AJIEKTpOMarHuTHOU
nHAyKIuK, npaswio Jlenna, ceasp DJ[C caMOMHAYKIUU B 3JIEMEHTE JJIEKTPUUYECKOM LIEMU CO
CKOPOCTbIO HM3MEHEHHUS CHJIbI TOKa, IOCTYJaThl CIEUHUAIbHOW TEOPUU OTHOCUTEIBbHOCTU
DWHIITeHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE ITPOLIECCHI U SIBICHHUS, UCTIOIb3YsI MOJI0KEHUSIKBAHTOBOM
¢u3ukn (ypaBHeHMe OMHIITeHHa 11 ¢orodddekra, mepBslii U BTOpod mocTynatel bopa,
MIPUHIIMIT COOTHOIIECHUs HeomnpeneneéHnocTeil ['eitzenOepra, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U
MacCOBOT0 YHMCEJ U SHEPTHUHU B JIEPHBIX PEAKLUAX, 3aKOH PaAMOAaKTUBHOIO paclaza);
ONMUCHIBAaTh (PU3UYECKHE NPOLECChl M SBJIEHUS, HCIOJIb3YS BEJIUYUHBL: HANPSHKEHHOCTD
JJEKTPUYECKOTO TOJIA, MOTEHIHUAT JJIEKTPOCTATUYECKOrO TMOJSA, PA3HOCTh MOTECHIHMAIIOB,
NEKTPOABIIKYILAs CUJIA, MHAYKIMS MarHUTHOIO IOJsl, MAarHUTHBIA IIOTOK, cwia AMIiepa,
WHIYKTUBHOCTh, JJIEKTPOJABIDKYIAs CHJIAa CaMOMHAYKLUWHU, SHEPrus MarHUTHOTO IOJIs
MIPOBOJIHUKA C TOKOM, PENSITUBUCTCKUN MMITYJIbC, TOJTHASI SHEPTHsl, SHEPTUs MOKOSI CBOOOHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsi]l AApa, SHEPT U CBSI3U s/1pa;
OOBSICHATE OCOOCHHOCTH NPOTEKAHUs (PU3MUECKUX SIBICHUHN: 3JEKTPOMArHUTHAas WHIYKLUS,
CaMOMHJIYKIIHSI, Pe30HaHC, MHTeppepeHIIUs BOJIH, TU(PPAKLUs, TUCTIEPCHs, TIOJHOE BHYTPEHHEE
otpaxxenue, ¢otornexrpudeckuii 3¢pdext (pororddext), anvda- u O6era-pacnaasl saep, ramma-
U3Iy4YeHue sep, Gu3nvdeckrue NPUHIMIIBI CIEKTPATbHOTO aHaIN3a U paboTHI J1a3epa;

OTIpe/IeIIATh HANpaBJieHUEe MHIYKIUU MarHUTHOTO TOJIsI POBOJIHUKA C TOKOM, CHIJIbI AMmrepa U
cuisl JlopeHua;

CTPOUTH U300paKEHUE, CO37aBaeMOe TUIOCKUM 3€pKajioM, TOHKOH JIMH30H, U pacCUUTHIBAThH €T
XapaKTEepUCTHKHY;



MPUMEHATh OCHOBOMOJIATAIOIINE ACTPOHOMHUYECKHUE TOHSTHSI, TEOPUHM W 3aKOHBI JIJI aHAIU3a U
OOBACHEHHS (PU3UUYECKHX IPOIIECCOB, MPOUCXOMAIIUX B 3BE3AaX, B 3BE3AHBIX CHUCTEMaxX, B
MEXTaJIaKTUHYECKOM cpefie; NBUKEHUSI HEOECHBIX TeJ, 9BOJIONNH 3BE3/1 U BeenenHoit;

MPOBOJIUTH MCCIICIOBAHNWE 3aBUCUMOCTEH (DM3UYECKUX BEIUYMH C HMCIOJIB30BAHHUEM IPSMBIX
W3MEpEHUl, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTAThI TOTYYCHHOU
3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHJIE IPapUKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTEH
W3MEPEHUH, JIeJaTh BBIBOJIBI IO pe3yjIbTaTaM UCCIIeI0BAHMUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (U3MYECKUX BEIMYWH, TIPH 3TOM BBIOMpPATh ONTHMAaIbHBINA
METOJl W3MEpPEHUs, OICHWBATh a0COJMIOTHBIE W OTHOCUTENBHBIE TOTPEUIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHUI;

MIPOBOJIMTH OTIBITHI TIO TIPOBEPKE MPEATI0KEHHOW THITOTE3bI: IIAHUPOBATH IKCIIEPUMEHT,COOUpaTh
SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATH MOJYYEHHBIE PE3yJIbTaThl U JI€JIaTh BBIBOJ O
CTaTyce MpeUI0AKEHHOMN TUIIOTE3bI;

ONKUCHIBATH METO/IbI ITOJYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOroIaTh TpaBmia 0€30MacHOTO TPyJa MPHU TMPOBEJACHUN HCCICAOBAHUN B paMKax ydeOHOTO
OKCIIEPUMEHTAa, MPAaKTHKyMa U Y4eOHO-MCCIEIOBAaTENbCKOW W TMPOEKTHOW MAESITeNbHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemaTh pacuyé€THBIC 3aJlauyd C SBHO 3aJaHHOW M HESBHO 3a/JIaHHOW (M3MYECKOW MOJIEIbIO: Ha
OCHOBAaHMU aHaJM3a YCIOBUS BRIOUPATh (PU3UUECKHE MOIETH, OTBEUAIOIIE TPEOOBAHUSIM 3a]a4H,
MPUMEHITh (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl (PU3UYECKUX TEOpUd Mpu
WCIIOJIb30BAaHUHM MAaTEMaTUUECKUX METOJOB PEIICHUS 3a7a4, IPOBOJIUTh Pacué€Thl HA OCHOBAHUH
MMEIOIINXCA JaHHBIX, AHAJIM3UPOBATH PE3YJIBTATHI U KOPPEKTUPOBATh METObI PEILICHHUS C YUETOM
MOJIyYEHHBIX PE3YJIbTATOB;

peliath KayecTBEHHbIC 3ajaud, TpeOyroline NPUMEHEHUs 3HAHWW U3 Pa3HbIX pa3/elioB Kypca
GU3MKKN, a TaKXKe WHTETPAIMK 3HAHUN W3 JPYrUX MPEAMETOB €CTCCTBCHHO-HAYYHOTO ITHKIIA:
BBICTPaNBaTh JIOTMUECKYIO LEMOYKY PACCYKIEHUW C ONOpOM Ha HW3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBJICHUS;

UCIONIb30BaTh TEOPETUYECKUE 3HAHHUS JUIsi OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB PaOOTHI
M3MEPUTEIIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B
00BSACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;
aHAIM3UPOBaTh M OIEHUBATh TOCJIEICTBUS OBITOBOM W MPOU3BOJACTBEHHOW JESATEIbHOCTU
YEJIOBEKA, CBSI3aHHON ¢ (PU3NYECKUMH TPOILIECCAMH, C TTO3UIIUNA IKOJIOTMUECKOW 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM HPHUPOAOINOIb30BAHUM, a TAK)KE PA3yMHOM HCIOJIb30BAHUU
JOCTH>KEHHUHM HAYKU U TEXHOJIOTHM JIJIsl JAIbHEUIIIEro Pa3BUTHS YEJIOBEYECKOT0 00IIEeCTBa;
MPUMEHSITh pa3iuyHble crnocoObl paboTel ¢ uH(poOpManueld QUINIECKOT0 CONEpKaHUs C
WCIIOIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTUM, MPU 3TOM HCIOJIb30BaTh
COBpEeMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJIOTHUU JUIS TOWCKA, MepepadOTKH M TPeIbsIBICHUS
y4eOHOW ¥ HAYYHO-TIOMYJAPHON HH(POPMANMK, CTPYKTYPUPOBAHUS ¥ HWHTEPIPETAINU
uHhOpMalUK, TIONYYEHHOM W3 Ppa3NUYHBIX HMCTOYHHUKOB, KPUTHYECKH AaHAIU3UPOBATH
oJTy4aemMyro HH()OpPMAITHIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCST 3HAHUH,
TaK U Ha OCHOBE aHAIM3a UCTOYHHUKA HH()OPMALINY;

MPOSIBJISITh OPTaHU3AIMOHHBIE W TIO3HABATEJIbHBIE YMEHHUS CaMOCTOSITEIIBHOTO MPUOOPETCHHS
HOBBIX 3HAaHUH B TIPOIIECCE BHITIOJHEHUSI MPOEKTHHIX M YI4€OHO-MCCIIEI0BATEIbCKUX padoT;
paboTtaTh B TpyIIEe C HCIOIHEHHEM Pa3UYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBaTh PaboOTy
TPYIIIBI, PAllMOHATBHO PACIPEACTATh NEATeIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsIX, aJeKBaTHO
OILICHMBATh BKJIA]] KQXKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE paCCMATPUBAEMOM MTPOOIIEMBI;
MPOSIBJISATh MOTHBAIMIO K Oynymiedl mpodecCHOHAIBHONW AESITENIBHOCTH IO CIEeIHATBHOCTIM
(U3UKO-TEXHUYECKOTO TPOUIIS.






TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonnuectBO yacoB Croco0 o1eHKH
HaumenoBanue
Ne KonTtpo | IIpaktu DnexTpoHHBIE (ITUPPOBEIC) CHHCOK UTOTOBBIX TNIAHUPYEMBIX PE3YJIHTATOB HUTOTOBBIX
i | PRACIOBHTOM | gooro | pmbre | weckue o0Opa3oBaTeslbHbIE PECYPCHI C YKa3aHHEM 3TaloB UX (OPMUPOBAHUS TUTAHUPYEMBIX
TPOTPAMME! paboTbl | paboThI pE3yNIbTaTOB
Pasnen 1. HAYUHBIVM METO/] TIO3HAHUS ITIPUPO/IbBI
1.1 | Hayunslit MeTOx 6 0 1 Caiit- «®@u3uka.ru» -TIOHUMATh POJIb QU3HKH B SKOHOMHUYECKOH, YcTHbIi onpoc
[MO3HAHUS http://www.fizika.ru/index.php | TexHoIOrH4ecKoil, S5KOJIOIrMIECKOMH,
MIPUPOJIBI oOpa3oBaTenbHas iargopmMa | COLMANBHOM U ATHUECKOH cdepax
SKnacc https://www.yaklass.ru | nestenbsHOCTH YenoBeKa, poib U MECTO (PU3UKH
oOpa3oBatenbHas argopma | B COBPEMEHHOM Hay4yHOI KapTUHE MUPA,
POII https://resh.edu.ru/ 3HAYEHME OIMCATEILHOM,
oubnmmorexka MOIII CUCTEMAaTU3UPYIOIICH, 00BICHUTEIBHON U
https://uchebnik.mos.ru/catalog | mporaoctuueckoit GpyHkuunit Gpuzndeckoii
ue?class_level_ids=11 TEOPHH
Caiit «®u3uka B HIKOJIE) - -IIPOBOJUTH KOCBCHHBIE H3MEPECHHUS JlaGoparopHas
AHUMAIIHN U CUMYIISIIUU (U3NYECKUX BETUYUH, IPU ITOM BBIOMpAThH pabota
https://www.vascak.cz/physicS | onTumanbHBIi METO H3MEPEHHUSI, OLICHUBATh
animations.php?l=ru a0COIOTHBIE M OTHOCHUTEIbHBIEC IOTPEITHOCTH
LearningApps.org caift NIPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUN;
MOJIEP)KKH OOYyUeHHS U -IPOBOJAUTH OIBITHI IO POBEPKE [TpakTrueckas
NPEernoJIaBaHusl ¢ TOMOIIbIO MIPEJI0KEHHOM TMIOTE3bl: MIIAHUPOBATh pabora
HEOONBIINX OOMIEAOCTYIHBIX | KCIIEPHMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO
WHTEPAKTUBHBIX MOAYIIEH YCTaHOBKY, aHAJTM3UPOBAThH TIOJTyICHHBIC
https://learningapps.org/impres | pe3ynbTarhl U JENaTh BHIBOJ O CTAaTyCe
sum.php MPEUI0KEHHON THIIOTE3bI;
-cobmoaTh npaBuiia 6e3onacHoro Tpyaa npu | I[Ipakruyeckas
MPOBECHUY MCCIICIOBAHUMN B pabora
paMKax y4eOHOro SKCIIepUMEHTa
Hroro o paszneny 6
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2.1

Kunematuka

10

Caiit- «Dusnka.ru»
http://www.fizika.ru/index.php
obpasoBarenbHas matpopma
SAKacc https://www.yaklass.ru
obOpasoBarenbHas matgopma
POIII https://resh.edu.ru/
ouomorexa MOIII
https://uchebnik.mos.ru/catalog

-pa3n4aTh yCIOBHSI HPUMEHUMOCTH MOJIEIEH
(U3NYECKUX TEN U TMPOLECCOB (SIBICHUIN):
MHEpUIUaJIbHAs CHCTEMa OTCUETa,
MaTepHalibHas TOUKa, pAaBHOYCKOPEHHOE
IBIDKEHHE, CBOOOIHOE MaJEHHE;

YceTHBIR onpoc

ue?class_level ids=11

Caiit «®Pu3uKa B IIKOJIEY -
AHUMAllMu U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cailT
MOJJEPKKU 00ydeHUs U
npenoaaBaHus ¢ MIOMOIIBIO
HEOOJIBIINUX 00IIETOCTYITHBIX
I/IHTepaKT BHBIX MOILYJIefl
https://learningapps.org/impres

sum.php

-aHAJIM3UPOBATH U 00BICHITH MEXaHUYECKHE
IPOLIECCHI U SIBJIICHUS, UCIIOJIb3Yys OCHOBHbBIE
TIOJIOXKCHUA U 3aKOHBI MCXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JBMXKEHUS,
(hopMyITBI KHHEMAaTHKH PaBHOYCKOPEHHOTO
JIBYDKEHUS, TpeoOpa3oBanus [ anunes s
CKOPOCTH U IIEpEMELLEHUS);

YceTHBII onpoc
Pemenue yaeOHbIX
Y TIPaKTHKO-
OPHEHTUPOBAHHBIX
3amad

-OIINCBhIBATh (bI/I?»I/I‘{CCKI/Ie IMPpOICCChI U ABJICHUA,
HCITOJIb3Ys BEJIMYUHBI: IICPEMCIICHUC,
CKOPOCTb, YCKOPCHUC,

VYcTHbI onpoc

-00BACHATh OCOOCHHOCTH IIPOTEKAHUS
(U3NYECKUX SBICHUI: MEXaHHYECKOE

Pemenue yueGHbIX
U TIPAKTUKO-

JABHIKCHHC, OPHUCHTHPOBAHHBIX
3agaq

-IIPOBOJAUTH UCCIICAOBAHNEC 3aBUCUMOCTHU ITYTHU Ha6opaTopHa${

OT BPEMCHH C UCIIOJIB30BAHUEM IIPAMBIX pa60Ta

W3MEPEHUI, TPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHPOBATH PE3YIbTAThI
HOJY4YEHHOM 3aBUCUMOCTH (PU3UUECKUX
BEJIMYHH B BUJIE TPAPUKOB C YUETOM
aOCOJIOTHBIX MOTPELIHOCTEH U3MEPEHNH,
JIeJIaTh BBIBOJIBI 10 pe3ylbTaTaM
HCCIIEIOBaHMS;
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-pemath pacu€THBIE 33/1a4H C SBHO 33aHHOH U
HESIBHO 3aJJaHHON (PM3MUYECKOM MOJEIbIO: Ha
OCHOBAaHHMH aHAJIN3a YCIOBHS 00OCHOBBIBATD
BbIOOp (PU3NUECKOI MO/IEH, OTBEYAIOIIEH
TpeOOBaHUAM 3a]auH, IPUMEHATH (HOpMyIIBI,
3aKOHBbI, 3aKOHOMCPHOCTH U IMOCTYJIATLL
(U3NUECKUX TEOPHUH TPH UCTIONIE30BAHUH
MaTCMaTUUICCKNUX METOA0B PCUICHHUA 3a/1a4,
IPOBOJIUTH PACUYETH HA OCHOBAaHUHU
HMCIOIUXCA JaHHBIX, AaHAJIM3UPOBATH
pe3yNIbTaThl ¥ KOPPEKTUPOBATH METOBI
penieHus ¢ y9€ToM MOJy4YEeHHBIX PE3YJIbTATOB;

Pemenne yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4
KonTponbhas
pabota

-pemiath KaueCTBEHHbIE 3a7auu, TpeOyIoe
IIPUMEHEHUs 3HAHUM U3 pa3jelia
«Kunemarukay kypca pusuku, a Takxe
WHTEIPALMK 3HAHUHU U3 IPYIUX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [[UKJIA: BEICTpauBaTh
JIOTHYECKYIO LIENOYKY PACCYKICHUHN ¢ ONOPOi
Ha U3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyeckue siBIEeHUs.

Pemenne yaeOHbIX
Y TIPAKTHKO-
OPUEHTUPOBAHHBIX
3amad
KonTponbhas
pabora

2.2

JnHamuka

10

Cailt- «dusuka.ru»
http://www.fizika.ru/index.php
oOpa3oBatenbHas miaTgopma
SIKacc https://www.yaklass.ru
oOpa3oBatenbHas miaTgopma
POII https://resh.edu.ru/
oubimorexa MOIII
https://uchebnik.mos.ru/catalog

-pa3nu4arh yca0BHs IPUMEHUMOCTH MOJENIEN
(hU3MYECKUX TEJ U MPOLIECCOB (SIBJICHUN):
UHepIHabHas CUCTeMa OTCUETa, AOCOIFOTHO

ynpyras aedpopMaius;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amaq

ue?class level ids=11
Cant «®u3nka B UIKOIE -

-pa3iauyaTh yciaoBHs (TpaHUILIbI, 00IaCTH)
MIPUMEHUMOCTH 3aKOHOB HbIOTOHA, TOHUMATh
BCEOOIINI XapaKTep 3aKOHOB U
OTPaHMYEHHOCTbh UCIOJIb30BAaHNUS YACTHBIX
3aKOHOB;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amadq
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AaHUMallu U CUMYJISIIUHN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caiit
MO/ICPKKH O0yUEHUS 1
npenoaaBaHuA € MIOMOIIBIO
HEOOJIBIINUX OOIIEAOCTYITHBIX
I/IHTepaKTI/IBHBIX MOI[yJICfI
https://learningapps.org/impres

sum.php

-aHAJIM3UPOBATH M OOBACHITH MEXaHUYECKHUE
IIPOUECCChI U ABJICHUSA, UCITIOJIB3Ys1 OCHOBHLIC
HOJIOXKEHHS ¥ 3aKOHBI MEXaHUKH
(npeoOpazoBanus [anuiiest i CKOPOCTU U
nepeMeIeHus, 3aKkonsl HproToHa, mpuHImI
OTHOCUTCJIBHOCTHU FaJII/IJIGSI, 3aKOH BCCMHUPHOT'O
TSATOTEHHS, ), IPU 5TOM HCIOJIb30BaTh
MaTeMaTHYeCKOe BBIPAKECHUE 3aKOHOB,
yKa3bIBaTh yCIOBHS IPUMEHUMOCTH
($u3NIECKUX 3aKOHOB: TTpeoOpa3oBaHuit
["anuies, BTOpOro M TPETHETO 3aKOHOB
HeploTOHA, 3aKOHA BCEMUPHOTO TATOTCHHS;

YceTHBIN onpoc

-OIHUCHIBATh (pU3MUYECKHE IPOLIECCHI U SIBICHUS,
UCIIOJIb3YS BEJIMYMHBL: CUJla TSKECTH, Cuila
YIPYTOCTH, CUJIA TPEHMUS,

YcTHBII onpoc

-IIPOBOJIUTH OTBITHI IO MPOBEPKE TUIIOTE3BI O
HE3aBUCHMOCTH BPEMEHH JBHKEHHS OpycKa 1o
HaAKJIOHHOM IUIOCKOCTH Ha 3aJaHHOE
PacCTOSIHUE OT €r0 MACChI: IJIAHUPOBATh
SKCTIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIIM3UPOBATh MOJIyYCHHbIE
pe3ybTaThl U JIeNaTh BBIBOJ O CTATyCe
MPEJI0KEHHON TUIIOTE3bI;

[IpakTnueckas
pabora

-IPOBOJIUTH MCCIIEI0BaHUE IBUKEHUS OpycKa
10 HAKJIOHHOU IIJIOCKOCTH C UCIIOIb30BAHUEM
MPSIMBIX U3MEPEHUH, IIPU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH
(Gu3NYEeCKUX BETMYMH B BHJIE Tpa(UKOB C
y4€TOM aOCOIOTHBIX MOTPEIHOCTEN
U3MEPEHUH, [1e1aTh BBIBOBI 110 PE3yJIbTaTaM
HCCIIEIOBaHMS;

JlaboparopHas
pabota

-pelaTh pacu€THbBIE 33/1a4U C SIBHO 3aJJaHHON U
HESIBHO 3aJaHHOM (PU3WUYECKON MOJIETBIO: Ha
OCHOBaHUU aHAIIN3a YCIOBUS OOOCHOBBLIBATH
BbIOOp (PU3UUECKOI MOJIENHN, OTBEUAIOIIeH

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3anad
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TpeOOBAHUAM 3a7]a4H, TPUMEHATH (HOPMYJIBI,
3aKOHBI, 3aKOHOMCPHOCTH U MMOCTYJIAThL
(GU3NYECKUX TEOPHUH MPH UCIIOIB30BAHUN
MaTCMaTUUICCKHUX MCTOJ0B PCUICHUA 3a14a4,
IPOBOJUTH PacYEThl HA OCHOBAHUHU
HMCIOIUXCA NaHHBIX, aHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTHPOBATH METOIbI
peuieHus ¢ y4ETOM IOTYYEHHBIX PE3YJbTaTOB;

KonTponbhas
pabora

-pelaTh KaueCTBEHHbIE 3aJjauu, TpeOyrolue
IIPUMEHEHU 3HaHUM U3 pasfena «uHamuka»
Kypca (pu3HKH, a TaKKe UHTErpaliiy 3HaHUH 13
JAPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOT O
LIMKJIA: BBICTPauBaTh JIOTUYECKYIO LIEMTOYKY
pacCyXIEHHI C OIOPOIl HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (pU3UIECKHE SIBICHUSI.

Pemenue yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aja4
KonTponbhas
pabora

-aHAJIM3UPOBATL U OOBICHSIThL MEXaHUYECKUE
IpoLIeCChl U SBJICHMS, HUCIOJIb3ys OCHOBHBIE
IIOJIOXKCHUA U 3aKOHBI MCXaHUKH (yCJ'IOBI/ISI
paBHOBECHS TBEPIOTO TENA;

Pemenue yueOHbIX
U MIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3aja4

2.3

Cratuka
TBEPAOIO Tena

Caiit- «dusuka.ru»
http://www.fizika.ru/index.php
oOpa3oBatenbpHas miaardopma
SIKiacc https://www.yaklass.ru

oOpa3oBatenbHas miaardopma
POII https://resh.edu.ru/
oubnmmorexa MOIII
https://uchebnik.mos.ru/catalog

ue?class_level ids=11

Caiit «®u3uKa B IIKOJIE) -
aHuMaluu u CI/IMYJ'IS[HI/II/I
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caifit
HOJIEPKKH O0yUeHHS U
MIPETNOIaBaHMs C TTOMOIIBIO

-OIIUChIBATH (bI/ISI/I"IeCKI/Ie ITPOLCCChI U ABJICHU,
HCIIOJIB3YA BCIWMYNHBI: MOMCHT CHUJIbI;

YeTHBIN onpoc

-IIPOBOJIUTH UCCIIEJIOBAHUE YCIOBUI
paBHOBeCHsI TBEPJIOTO TeNA, UMEIOIIETO OCh
BpAaIEHUs C UCTIOJIH30BAHUEM MTPSMBIX
WU3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCUPOBAThH PE3yIbTAThI

JlaboparopHas
pabota
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HEOOJBIINX OOMIEAOCTYITHBIX
I/IHTepaKTI/IBHHX MOI[YHGI\/JI
https://learningapps.org/impres

sum.php

MOJIyYE€HHOM 3aBUCUMOCTH (PU3UUECKIX
BEJIMYHH B BUJIE TPpapUKOB ¢ yu€ToM
a0COIOTHBIX MOTPEHIHOCTE U3MEPEHNUH,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM
HCCIIEIOBAHMS;

-pelarh pacuE€THBIE 3a/1a4u C ABHO 33IaHHON U
HESBHO 33/ITaHHON (PM3UYECKON MOJIECTIBIO: Ha
OCHOBaHUU aHAJIN3a YCIOBUS 0OOCHOBBIBATH
BBIOOP (DM3UYECKON MOJIEIH, OTBEUYAIOIIEH
TpeOOBaHUAM 3a7a49H, IPUMEHSATH (POPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAThI
(hU3HYECKUX TEOPHIA TIPH UCITOJIb30BAHUN
MaTEeMaTHYECKHX METOJ/IOB PEIICHHS 3a1ad,
IIPOBOJMUTH PAcUEThl HA OCHOBAHHH
UMEIOIINXCS JTaHHBIX, aHATU3UPOBAThH
Pe3YJIbTAThl U KOPPEKTHPOBATH METO IBI
pEIICHHS ¢ YIETOM MOJIYYCHHBIX PE3YJIbTATOB;

Pemenue yueOHBIX
U TPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
Konrtponbnas
pabora

-UCIIOJIb30BATb TCOPCTUUCCKHUEC 3HAHUA IJIA

Pemenne yueOHbIX

0OBSCHEHUS! OCHOBHBIX MPHHIUIIOB PaOOTHI Y TIPaKTUKO-
OPHEHTHPOBAHHBIX
3amaq
KoHntponbHas
pabota
-pa3invaTh yCIOBHUS MPUMEHUMOCTH Mojieiel | Perienue ydeOHbIX
(U3NUECKHX TEJ ¥ MPOIIECCOB (SBICHUH): U TIPaKTUKO-
a0COJIIOTHO YIIPYroe ¥ a0COJIIOTHO HEYNIPYTroe | OpUEHTUPOBAHHBIX
CTOJIKHOBEHWSI, 3amaq
2.4 | 3aKkOHBI 10 Caiit- «®Pusuka.ru» -pa3nuyaTth yCJIOBHs (TPaHUIII, 00JIaCTH) Pemenne yaeOHbIX
COXpaHEeHHUS B http://www.fizika.ru/index.php | mpumMeHUMOCTH 3aKOHOB COXpaHEHUS, U TIPaKTHKO-
MEXaHHKe oOpazoBarenbHas iaTGopMa | MOHUMATh BCEOOIIHIA XapaKkTep OPHEHTHPOBAHHBIX
SAKnacc https://www.yaklass.ru | ¢yHaaMeHTalIbHBIX 3aKOHOB U 3a1a4

oOpa3zoBaTtenbHas iarpopma
POII https://resh.edu.ru/

OIrpaHUYCHHOCTD UCITIOJIB30BAHUA YaCTHBIX
3aKOHOB;
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oubnmorexa MDIII
https://uchebnik.mos.ru/catalog

ue?class_level ids=11

Caiit «Pu3uKa B MIKOJIEY -
dHUMalluu U CUMYJISIIIUKA
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caiit
MOJACP>KKH 00y4eHHS U
InperioaaBaHusA € IOMOIIBIO
HEOOJIBIINX O0IIEAOCTYITHBIX
HHT epaKTI/IBHHX MOI[y.HGfI
https://learningapps.org/impres

sum.php

-aHAITU3UPOBATh U OOBICHITH MEXaHUYECKHE
MPOIIECCHI U SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIO’KEHUS M 3aKOHBI MEXaHUKH (3aKOHBI
COXpaHEHHUS UMITYJIbCAa U MEXaHUYECKOU
SHEPTUH, CBSI3b PA0OTHI CUIIBI C U3MEHEHHEM
MEXaHUYECKOM 3HEPTun), Mpu 3TOM
HCII0JIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
(hM3HUECKUX 3aKOHOB COXPAHCHUS UMITYJIbCA U
MEXaHUYECKOI SHEPTUU;

Pemenue yaeOHbIX
U TIPAKTHKO-
OPHEHTHPOBAHHBIX
3amaq

-OMUCHIBATh (PU3UYECKUE MPOIIECCHI U SBJICHUS,
WCIIOJIb3Ysl BEJIMYUHBI: UMITYJIbC TEIA U
CHUCTEMBI Te€Jl, TOTEHIIMAJIbHAS SHEPI U,
KMHETUYECKask SHEPIusl, MEXaHU4eCKast
SHEpTHsi, padoTa CUJIbI, MOIIIHOCTh, YHEPTHUS
B3aMMOJEHCTBYA Tela ¢ 3eMiIéil BOIm3n eé
MOBEPXHOCTH, SHEPTHUs YIIPYroi AedopMauu
MPY>KUHBI;

YcTHBII onpoc

-IIPOBOJIUTH KOCBEHHBIE H3MEPEHUSI UMITYJIbCA,
KMHETUYECKOW U MOTEHIMAIbHOU SHEPTUH,
paboThI, IPU STOM BBIOUPATH ONTUMATHHBIN
METO]] U3MEPEHHUSI, OLICHUBATH A0COTIOTHBIE U
OTHOCUTEJbHBIE MOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUM;

JlaboparopHnas
pabota

-pelaTh pacu€THbBIE 33/1a4U C SIBHO 33JJaHHOU U
HESIBHO 3aIaHHON (PU3WYECKON MOJIENBIO: Ha
OCHOBaHUU aHAIIN3a YCIOBUS 00OOCHOBBIBATH
BBIOOD (hU3MUECKON MOJIeNH, OTBEYAIOIIeH
TpeOOBaHUAM 3a/1a4H, IPUMEHSITH (POPMYITHI,
3aKOHBI, 3aKOHOMEPHOCTH | MTOCTYJIAThI
(bu3MYECKUX TEOPUl PH UCIIOJIb30BAHNUN
MaTeMaTUYECKUX METOJOB pElICHUs 3a/a4,
HpOBO)II/ITI) paC‘—IéTI)I Ha OCHOBAHHUU
HUMCIOIIIUXCS JaHHBIX, aHaJ'II/ISI/IPOBaTI)
pe3yAbTaTE H KOPPEKTUPOBATH METOBI
perieHus ¢ y4ETOM MOTyYEHHBIX Pe3yIbTaTOB;

Pemenue yueOHbIX
Y TIPAaKTHKO-
OPHEHTUPOBAHHBIX
3aj1a4
KonTponbHas
pabora



https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://uchebnik.mos.ru/catalogue?class_level_ids=11
https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

-pemath KaueCTBEHHbIE 3a7a4uu, TpeOyIoLe
IIPUMEHEHHUsI 3HAaHUU U3 pa3jena
«Kunemarukay kypca pusuku, a Takxe
MHTErpaluy 3HaHUW U3 IPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA: BEICTpauBaTh
JIOTUYECKYIO LIENOYKY PACCYKACHUN C OITOPO
Ha U3y4YEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(busnuecKue sIBICHUS.

Pemenne yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4
KonTponbhas
pabota

Hroro no pazneny

35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA

3.1 | OcHoBBI

TEOpUU

MOJIEKYJIIPHO-
KUHETHUYECKOH

15

1

4

Caiit- «dusznka.ru»
http://www.fizika.ru/index.php
obOpazoBarenbHas atgopma
SAKacc https://www.yaklass.ru
obOpasoBarenbHas matgopma
POIII https://resh.edu.ru/
ouommorexa MOIII
https://uchebnik.mos.ru/catalog

ue?class level ids=11

Caiit «®Pu3uKa B IIKOJIEY -
AHUMAlu U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org cailt
HOJIEP)KKH 00yUeHUS U
npenoaaBaHusa ¢ MIOMOIIBIO
HEOOJIBIINX OOIIETOCTYITHBIX
I/IHTepaKT NBHBIX Monyneﬁ
https://learningapps.org/impres

sum.php

-aHAJIM3UPOBATh U OOBSACHATH TEIIJIOBBIC
MIPOILIECCHI U SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
nosioxeHuss MKT u 3akoHBI MONEKyYISIpHON
(u3HKY (CBS3H TaBICHUS UICATBHOTO Ta3a Co
CcpeaHel KHHETUYECKON AHEPIUeH TEII0BOIO
JBIKEHUSI U KOHIICHTPAILIUEH €ro MOJIEKYI,
CBSA3b TEMIIEPATYpPhI BEIIECTBA CO CPEIHEM
KUHETHUYECKON SHEPrUEH TEIIIOBOTO IBUKEHUS
€ro 4acTHIl, CBSA3b JaBJICHUS UACaILHOI'O ra3a ¢
KOHIICHTpAIUEH MOJIEKYJ U €T0 TEeMIIePaTypoH,
ypaBHeHue MenneneeBa—Kuamneiipona,), mpu
9TOM HCIIOJIB30BaTh MaTEMaTHUECKOE
BBIPKEHHE 3aKOHOB, YKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH ypaBHEHUs MeHieneeBa—
Kianeiipona;

Pemenne yaeOHbIX
Y TIPAKTHKO-
OPHEHTHPOBAHHBIX
3amaq

-00BACHATH OCOOCHHOCTH MPOTEKAHUS
(bHSquCKI/IX SIBJICHUN: TEIIOBOE JABUXXCHUEC
YacTHI] BELIECTBA, TEIIOBOE PABHOBECHE,
OpOYHOBCKOE JBIKEHUE, TUPPY3Hus;

YeTHBIN onpoc

-IIPOBOJIUTH ONBITBI IO M3YyYEHUIO Ta30BBIX
3aKOHOB: IUTAHUPOBATh IKCIEPUMEHT,COOUPaTh
JKCIIEPUMEHTAIBHYIO YCTaHOBKY,
aHAJIM3UPOBATH MOJYYECHHBIE PE3YJIbTaThl U
JieNlaTh  BBIBOJ O CTaTyce NpeJIOKEHHOU
TUIOTE3bI;

JlaGoparopHas
pabora

-pemaTh pacuéTHBIE 3a71a4M C SBHO 3aJJaHHOU U

Pemenne yaeOHbIX
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HEesSIBHO 3aIaHHON (PU3UUYECKON MOJIENBIO: Ha
OCHOBAHMH aHAJIM3a YCIOBH 0OOCHOBBIBATH
BBIOOD (PM3UUECKON MOJIENHN, OTBEYAIOLIEH
TpeOOBaHUAM 3a]1a4H, IPUMEHATH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIaThI
(bU3NIEeCKUX TEOPHil TPHU UCTIOIH30BAHUHT
MaTeMaTH4YeCKUX METO/0B PEIICHHS 3a/1ad,
MIPOBOJIUTH PacyEThl HA OCHOBAHUU
MMEIOLINXCS JaHHBIX, AaHATU3UPOBATH
pe3yabTAThI U KOPPEKTUPOBATH METOIBI
peneHust ¢ y4€TOM NOJTYYCHHBIX Pe3yNIbTaTOB;

U MIPaKTHUKO-
OpPUEHTUPOBAHHBIX
3a1a4
KoHntposbHas
pabora

-penraTh Ka4eCTBECHHBIC 3a/1a4H, TPEOYIOMIHEe
MpUMEHEHUsI 3HaHU# U3 pazjaena «OCHOBBI
MKT» Kypca (GU3UKH, a TAK)KE HHTETPALNH
3HAHUU U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O [IMKJIA: BEICTPAUBATh JIOTHUYECKYIO
LIETIOYKY pacCyKIEHHI C OIOpoi Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
buznuecKue sIBICHHUS.

Pemenue yueOHbIX
U MPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4
Kontponbnas
pabora

-pasiinvdaTth yCJIOBUA IPUMCHUMOCTHU MOI[GJ'IGI\/’I

Pemenne yueOHbIX

(U3MYECKHUX TENl ¥ POLIECCOB (SBICHHIA): Y TIPaKTUKO-
KUKOCTH ¥ TBEPIOTO (KPUCTATMYECKOTO) OPHEHTHPOBAHHBIX
Tena; 3aj1a4
3.2 | TepMomuHAMUKA. 20 Caiit- «dusuka.ru» -aHAIM3UPOBATH M OOBSACHSITH TETIOBBIE Pemenne yaeOHBIX
TemnoBele http://www.fizika.ru/index.php | mpomueccs! u siBIeHUs, 3aKOHBI TEPMOJMHAMHUKH | M MPAKTHKO-
MaIlHHBI oOpazoBarenpHas wiatgopma | (MEPBBIN 3aKOH TEPMOTUHAMHUKH, 3aKOH OPHEHTHPOBAHHBIX
SAKnacc https://www.yaklass.ru | coxpaneHus: SHepTUU B TEILIOBBIX MPOIIeccax); | 3amad

oOpa3zoBaTtenbHas miarpopma
POIII https://resh.edu.ru/
oubnmunorexka MOII
https://uchebnik.mos.ru/catalog

ue?class_level ids=11

Cailit «®Pu3uKa B IIKOJIE -
aHnManuu U CHMYJ'ISIHI/II/I
https://www.vascak.cz/physics

-OIIMChIBATH (1)PI3I/I‘-IGCKI/I€ IMPOLECChI U SABJICHUA,
UCIIOJB3YS BEIMYUHBI: KOJTMYECTBO TEILJIOTHI,
aOCOJI0THAsI TeMIeparypa Tefa, padoTa B
TEPMOJUHAMUKE, BHYTPEHHSISI SJHEPTUS
UJICATHHOTO OJTHOATOMHOTO Ta3a, paboTa
UJeabHOTO ra3a, OTHOCUTENbHAS BIaKHOCTD
Bo3ayxa, KII/I uaeansHOro TemioBoro
JIBUTATEJIs;

YeTHBIN onpoc
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animations.php?l=ru
LearningApps.org cailT
MOAJICPKKH 00yUEHUS U
npenoaaBaHus ¢ NIOMOIIBIO
HEOOJIBIINX OOIIEAOCTYITHBIX
I/IHTepaKTI/IBHBIX MOIIYJIGﬁ
https://learningapps.org/impres

sum.php

-[IPOBOJIMTH MCCIICAOBAHUE aMabdaTHOTO C
HCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH, IIPU
9TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBaTh PE3yIbTATHI OTYYEHHON
3aBUCHMOCTH (DU3NYECKUX BEIUYUH B BUJIE
rpauKoB ¢ y4€TOM aOCOTIOTHBIX
MOrPENIHOCTEN U3MEPEHHH, 1eSIaTh BHIBOIBI 110
pe3yJibTaTaM HMCCIICI0OBAHNUS;

JlaGopaTopHas
pabora

-pemaTh pacu€THbIC 3a/1a41 C SIBHO 33JaHHON U
HESIBHO 33aJJaHHON (PM3MUYECKOM MOJIEIbIO: Ha
OCHOBAHMH aHAJIN3a YCIOBHs 0OOCHOBBIBAThH
BbIOOD (pU3MUECKON MOJIeNH, OTBEYAIOLIEH
TpeOOBaHUAM 3a/1a4H, IPUMEHSATH (HOPMYJIbI,
3aKOHBI, 3AKOHOMEPHOCTH U IOCTYJAThI
(bu3n4ecKrUX TeOpHil pHU UCTIOIb30BAHUU
MAaTeMaTUYCCKHUX MCTOAOB pCIICHUA 3a/1a4,
IPOBOJUTH Pacy€Thl HA OCHOBAHUU
HMCIOIUXCA JaHHBIX, aHAJIM3UPOBATH
pE3yNBTaThl U KOPPEKTUPOBATH METOBI
pELIEHNUs C Y4ETOM MOITYYEHHBIX PE3YJIbTATOB;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aja4
KonTponbhas
pabora

-pemaTh KayecTBEHHbIE 3a/1a41, TpeOyroue
IIPUMEHEHHUs 3HaHUM U3 paszelia
«TepMomHaMuKa» Kypca (pU3MKH, a TaKKe
MHTETpaly 3HaHUH U3 IPYrux MpeIMeToB
€CTECTBEHHO-HAYYHOI'O IIUKJIa: BBICTPaNBaTh
JIOTUYECKYIO IEMOYKY PACCYKACHUN C OMOPO
Ha U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue sIBICHHUS.

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KonTponbHas
pabota

-MCIIONIb30BaTh TEOPETUYECKUE 3HAHUSA I
OOBSICHEHUS OCHOBHBIX TPUHIUIOB pPabOTHI
TEIUIOBBIX MalIVH;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1a4

-OIIUChIBATDH (I)I/I3I/I‘{CCKI/IC IMPONCCChI U SBJICHUA,
HCIIOJIB3Ys BCJINYNHBI: OTHOCUTCIIbHAA
BJIAXKHOCTH BO3yXaA.

YceTHBII onpoc



https://learningapps.org/impressum.php
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3.3 | Arperarusbie 14 Caiit- «Dusuka.ruy -00BSICHITh OCOOCHHOCTH MPOTEKAHUS YcTHBIN ompoc
COCTOSTHUS http://www.fizika.ru/index.php | ¢usznueckux sBICHMI: HCTApEHHUE, KUTICHUE U
BEIIECTBA. obpasoBarenbHas miarGopMa | KOHACHCAIWS, MJIaBJICHUE ¥ KPUCTAITH3AIHS,
®da3oBble SKacc https://www.yaklass.ru | HampaBiIeHHOCTH TEIUIONEPEaAYH;
nepexobl oOpa3oBatenbHas MIaTGopMa | -IPOBOJUTH KOCBCHHBIC H3MEPEHUS JlaGopaTopHast
POUI https://resh.edu.ru/ OTHOCHUTEJIBHOMW BIIQYKHOCTH, yICIbHOM pabora
oubmmorexa MOIII TEIJIOEMKOCTH, TIPH TOM BBIOMpATH
https://uchebnik.mos.ru/catalog | onTumansHbI METO U3MEPEHSI, OLICHUBATH
ue?class_level ids=11 aOCOJIIOTHBIC M OTHOCHUTEIIbHBIE IIOIPEITHOCTH
Caiit «®u3uKa B IIKOJIEY - NPSIMBIX ¥ KOCBECHHBIX H3MEPCHHUIA;
AHUMalu 1 CUM yJIAIINA -pemaTh pacuéTHbIE 3a/1a4H C SIBHO 337aHHOM U | Perienue yueOHbIX
https.//www.vascak.cz/physics | mesasHO 3amaHHON (H3UYECKOM MOJEIBIO: HA U [IPAKTHKO-
animations.php?l=ru OCHOBAHHUH aHAJIN3a YCIOBHS 00OCHOBBIBATh OPUEHTHPOBAHHBIX
LearningApps.org cait BBIOOP (PH3UUECKOM MOJIEIIN, OTBEYAIOIICH 3a1a9
MOJICPIKKH O0yUCHHS U TpeOOBaHUAM 3a1auH, IPUMEHATH (HOPMYIIBI, KontponsHas
npenoaaBaHus € IIOMOMIBIO 3aKOHBI, 3aKOHOMEPHOCTH U IIOCTYJIAaThI pabora
HEOONIBIIMX OOIIETOCTYITHBIX (bu3n4ecKUX TeOpHil IPHU UCTIOIb30BAHUU
UHTEPAKTUBHBIX MOJIYJICH MaTeMaTH4YeCKUX METOJIOB PEIICHHUS 3a/1ad,
https://learningapps.org/impres | mpoBoAKTH pacYEThI HA OCHOBAHHM
Sum.QhQ MMEIOIINXCS TaHHBIX, aHAIU3UPOBATH
PE3YNBTAaThl U KOPPEKTHPOBATH METOIBI
pEeLICHUs ¢ YIETOM MOJTYUYCHHBIX PE3YJIbTATOB;
-penaTh KaueCTBEHHBIE 3a]a4l, TpeOyromme Pemmenne yaeOHbBIX
IIPUMEHEHHUs 3HaHUM U3 pasnena «Pa3oBbie U NIPAKTUKO-
nepexos» Kypca (hU3UKH, a TaKKe OPHEHTHPOBAHHBIX
UHTETpaluy 3HAHHUI U3 IPYTUX MPEIMETOB 3aaaq
€CTECTBEHHO-HAYYHOTO [IUKJIA: BBICTPAUBATh KonrtpomnbHas
JIOTUYECKYIO IETIOYKY PacCyKIEHUM ¢ ormopoit | pabota
Ha U3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3ryecKue SIBICHNUS.
Hroro o pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 | Dnektpuueckoe 24 Caiit- «dusuka.ru» -aHAJTM3UPOBATh U OOBSACHITH dIEKTpHueckue | PemeHune ydeOHBIX
noJe http://www.fizika.ru/index.php | siBjeHus, UCHOIB3Ys] OCHOBHBIC MOJOXKEHUS M | M MPAKTHKO-
oOpazoBarenbHas IIaTGopMa | 3aKOHBI JIEKTPOJANHAMUKY (3aKOH COXPAHEHHS | OPHEHTHPOBAaHHBIX
SIKacc https://www.yaklass.ru | siekrpudeckoro 3apsaa, 3akon Kyiona, 3a1a4
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oOpazoBarenbHas iargopma
POUI https://resh.edu.ru/
oubmmnorexa MOIII
https://uchebnik.mos.ru/catalog

ue?class_level ids=11

Caiit «Pu3uKa B IIKOJIE» -
dHUMalluu U CUMYJIIIHN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caiiT
MOAJIEPKKH 00Y4YeHUS U
npenoaaBaHuA € MIOMOIIBIO
HEOOJBIINX O0IIETOCTYITHBIX
HHT epaKTI/IBHHX MOII}’JICI71
https://learningapps.org/impres

sum.php

MOTEHINAILHOCTD 3JIEKTPOCTATHYECKOTO MOJIS,
IIPUHLNIIL CYIIEPIIO3ULINU DIEKTPUIECKUX
TIOJIEH, IPU 9TOM yKa3bIBasl yCIOBHUS
IPUMEHUMOCTH 3aKoHa KyiioHa);

-OIKCHIBATh (PU3UUECKHE MPOLIECCHI U SBICHUS,
HCII0JIb3YS BEJIMUUHBI: 3JIEKTPUUECKOE MOJIE,
HANPSHKEHHOCTD AJIEKTPUYECKOTO OIS,
HaIpsHKEHHOCTH TOJI TOYEYHOTO 3apsjia Uin
3apsHKEHHOTO [Iapa B BaKyyMe U B
JTUAJICKTPUKE, TOTCHITUAT
ANEKTPOCTATUUYECKOTO MOJs, Pa3HOCTh
MOTEHITUAJIOB, JIEKTpUUECKasi EMKOCTh
IUIOCKOTO KOH/IEHCATOpa, SHEPT U
NEKTPUYECKOTO I0JIsI KOHAEHCATOPa;

YceTHBII onpoc

-00BSCHATH OCOOEHHOCTH NMPOTEKAHUSI
(buU3NYECKUX SIBICHUM: JIeKTpU3aLus Tel,
SKBUIIOTEHIMAILHOCTD [TOBEPXHOCTU
3apsHKEHHOT0 IPOBOJIHUKA,

YcTHBII onpoc

-pemarh pacu€THBIE 3a/1a4M C SBHO 3aJJaHHOU U
HEsIBHO 33JJaHHON (PU3NYECKOM MOJIEIIBIO: Ha
OCHOBAHMU aHaJIM3a yCIOBHsI 00OCHOBBIBATh
BBIOOD (pU3MUECKON MOJIENH, OTBEYAIOLIEH
TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThI
($u3NYeCKUX TeOpHUil P UCIOIB30BAHUU
MaTeMaTUUICCKUX METOA0B PCIICHHUA 3a/1a4,
MIPOBOJUTH Pacu€Thl HA OCHOBAHUU
HMCIOIUXCA NaHHBIX, aHAJIU3UPOBATH
PE3yJIbTaThl U KOPPEKTUPOBATH METOBI
pelIeHns ¢ Y4ETOM NOJIYyYEHHBIX PE3YJIbTaTOB;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3aj1a4
KonTponbHas
pabota
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-peniath KaueCTBEHHbIE 3aau, TpeOyrolne
MIPUMEHEHUS 3HaHUM U3 paznena «Pa3oBbie
nepexoib» Kypca (GU3MKH, a TaKKe
WHTErpalY 3HAaHUU U3 IPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIa: BBICTPAUBATh
JIOTUYECKYIO LIEMOYKY PACCYKACHUN C OITOPOM
Ha U3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKue siBICHHUS.

Pemenne yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4
KonTponbhas
pabota

-aHAJIU3UPOBATh U OOBACHSITH MICKTPHUICCKUE
SIBJICHUS, UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHS U
3aKOHBI AJICKTPOJUHAMUKH (3aKOHBI OMa Jj1st
y4acTKa LENU U JJI1 3aMKHYTOU
AIEKTPUYECKOM LienH, 3akoH J[xoynsa—Jlenua,
npasmia Kupxroda,);

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHECHTUPOBAHHBIX
3amad

4.2

ITocTosHHEBINI
BIEKTPUYECKHUI
TOK

24

Caiit- «dusuka.ru»

http://www.fizika.ru/index.php

obOpazoBarenbHas iatgopma
SKnacc https://www.yaklass.ru

oOpa3oBatenpHas miaTgopma
PDIII https://resh.edu.ru/

ounbarorexa MOIII

https://uchebnik.mos.ru/catalog

- OIIMCBIBATb (1)I/I3I/I‘ICCKI/IG IMpOoICCChI U
SABJICHUS, UCITIOJIB3YA BCIIMYMWHBI:
QJICKTPOABUIKYIIAA CHUJIa, CHUJIa TOKaA,
HaIps’KCHUE, MOIIIHOCTL TOKA, COIIPOTUBJICHUC
ydacTKa Oe1u € MocCjaCaJ0BaTCIIbHBIM U
napaJijiCJIbHBIM COCAUHCHUEM PE3UCTOPOB;

YcTHBII onpoc

ue?class level ids=11

Caiit «®Pu3nKa B IMIKOJIE) -
AHUMaluu 1 CI/IMyJ'I}II_II/II/I
https://www.vascak.cz/physics

animations.php?l=ru

LearningApps.org caift
HOJIEPKKH O0yUeHHS U
MIPETOIaBAaHHSI C TIOMOIIBIO
HEOOJIBIINX OOIIETOCTYITHBIX
HHTCPAKTUBHBIX MO)Iy.]'IGfI
https://learningapps.org/impres

-IIPOBOJIUTH MCCIIEN0BAHUE 3aBUCUMOCTH CHIIBI
TOKa OT HaIPSDKEHUS C UCTIOIb30BaHUEM
IPSIMBIX U3MEPEHUH, IIPU 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHUPOBAThH
pE3yJIBTaThI TOJIyY€HHOM 3aBUCUMOCTH
(bu3nYeCKUX BEIINYHMH B BUJIE TPApUKOB C
y4€TOM aOCOIOTHBIX MOTPELTHOCTEN
M3MEpEHU, JeNlaTh BBIBOBI 10 pe3yibTaTaM
UCCIIEJOBAHMSI;

JlaGoparopHas
pabota

sum.php

-peniath pacuéTHbIE 3aJa4M C IBHO 33JaHHOH U
HESIBHO 33JIaHHON (PU3NYECKON MO/IENbIO: Ha
OCHOBAHMH aHAJIN3a YCIOBHS 0OOCHOBBIBATH
BBIOOp (PU3UUECKOI MOJIeNH, OTBEYAIOLIeH
TpeOOBaHUAM 3a7]aul, IPUMEHATH (YOPMYIIbI,
3aKOHBI, 3AKOHOMEPHOCTH U IOCTYJaTh
(U3NYECKUX TEOPH IPU UCIIOIB30BAaHUU

Pemenne yueOHbIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3aj1a4
KoHntponbHas
pabota
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MaTE€MaTUYECKUX METOJO0B PEIICHUS 3a1a4,
IIPOBOAUTH PacuéThl HA OCHOBAaHUU
MMEIOIINXCA TaHHBIX, aHAJTU3UPOBATh
pE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI
pelIeHUs C YYETOM MOIYYEHHBIX PE3YJbTaTOB;

-peraTh KaueCTBEHHBIE 3a7auHl, TPEOYIOLIHe
IPUMEHEHMs 3HaHU u3 pasznena «Pa3zoBble
nepexoab Kypca pU3UKH, a TaKKe
MHTErpaluy 3HaHUH U3 Jpyrux MpeaMeToB
€CTECTBEHHO-HAYYHOI'O [IUKJIa: BBICTPauBaTh
JIOTMYECKYIO LIEMOYKY PACCYKACHUIN C OIOPOi
Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznyecKue sIBICHHUS.

Pemenue yueOHBIX
U TPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
Konrtponbnas
pabora

-aHAJIM3UPOBATh U OOBSACHATH QJICKTPHUYCCKUC

Pemenue yueOHbIX

SIBJICHHSI, MCIIOJIb3Ys] OCHOBHBIC ITOJIOKEHUS U | ¥ IPAKTHKO-
3aKOHBI AJICKTPOIMHAMHKH (3aKoHbI Dapanes OPHEHTHPOBAHHBIX
JUTSL DJIEKTPOITH3a); 3a1a4
43 | Toku B Caiit- «du3mka.ruy» -[IPOBOJINTh KOCBEHHBIC U3MEPCHUS 3apsiia [MpakTHyeckas
Pa3IMIHbIX http://www.fizika.ru/index.php | omHOBaNeHTHOTO MOHA, TIPH STOM BHIOUPATH pabota
cpenax oOpa3oBaTenbHas argopmMa | ONTUMAJIbHBIA METOJ] U3MEPEHUS, OLIEHUBATD

SKnacc https://www.yaklass.ru
oOpa3zoBaTtenbHas miarpopma
POIII https://resh.edu.ru/
ounbnmmorexa MOIII
https://uchebnik.mos.ru/catalog

a0COJIIOTHBIE M OTHOCHUTENIbHbIE TOTPEUTHOCTH
IIPSIMBIX U KOCBEHHBIX U3MEPEHHUN;

ue?class_level ids=11

Caiit «®u3HuKa B IIIKOJIEY -
AHUMAIIMHA U CUMYJISIIAN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caifT
MOAJICPKKHA 00yUIEHUS U
MPENoiaBaHus C TOMOIIBIO
HEOOJIBIINX O0IIETOCTYITHBIX
MHTEPAKTUBHBIX MOAYJEH
https://learningapps.org/impres

-pemaTh pacu€THBIE 3aJa4M C IBHO 33JaHHOU U
HESIBHO 33J1aHHOIN (PM3NYECKON MOJIENbIO: Ha
OCHOBAHMH aHaJIM3a YCIOBHsI 0OOCHOBBIBATH
BbIOOD (pU3MUECKON MOJIeNH, OTBEYAIOLIEH
TpeOOBaHUAM 33/1a4H, IPUMEHSATH (HOPMYJIHI,
3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThI
¢bu3nUeCcKUX TEOpHil MPHU UCIOIB30BAHUU
MAaTEMAaTUYCCKHUX METOA0B PCIICHUA 3a1a4,
IIPOBOAMTH Pacu€Thl HA OCHOBAaHUU
HMCIOIIUXCA TaHHBIX, aHAJIU3UPOBATD
pE3yJIbTaThl U KOPPEKTUPOBATH METOIBI
pELICHHUs C YYETOM ITOITYUYECHHBIX PE3YJIbTATOB;

Pemenue yaeGHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amaq

-penaTth Ka4eCTBEHHBIE 3aauH, TPEOYIOTIe
MpUMEHEHUS 3HaHUW U3 pasaena «Tok B

Pemenue yaeOHbIX
U TIPAKTHKO-
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sum.php pa3IMYHBIX cpeaax» Kypca (U3HUKH, a TAKKe OpPUEHTUPOBAHHBIX
MHTETPAllUK 3HAHUH U3 JPYTUX MPEeIMETOB 3amad
€CTECTBEHHO-HAYYHOT'O IIUKJIa: BBICTPAUBATh
JIOTUYECKYIO LIEMOYKY PACCYKACHUN C OIOPOI1
Ha U3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKue sIBICHHUS.
Uroro no pazneny 54
Paznen 5. PUSHUECKUAM IIPAKTUKY
5.1 | ®usnyeckwii 16 0 16 Cait «®u3nka B IMIKOIE» - -IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS [IpakTnueckas
MPAKTUKYM AHMMAaLMU U CUMYIISALUN (U3NUIEeCKUX BETUYNH, IIPU ATOM BBIOHPAThH pabora
https://www.vascak.cz/physics | onTuManbHbBII METOA U3MEPEHUS, OLIECHUBATH
animations.php?l=ru a0COJIFOTHBIC 1 OTHOCHUTEIHHBIC TIOTPEITHOCTH
LearningApps.org caift MPSIMBIX ¥ KOCBEHHBIX U3MEPEHMIA;
MOJICPKKH 00ydeHHS 1 -IIPOBOJIUTH OITIBITHI IO IPOBEPKE [TpakTnyeckas
MPenoAaBaHus ¢ IOMOIIBIO MPEUIOKEHHON TUIIOTE3bI: IIAHUPOBATh pabota
HEOOJIPIINX OOIIEAOCTYIHBIX | AKCIIEPUMEHT, COOUPATh KCIIEPUMEHTAIBLHYIO
WHTEPAKTUBHBIX MOAYJIEH YCTAHOBKY, aHAJTM3UPOBATH MOJyYCHHBIC
https://learningapps.org/impres | pe3ynibTaThl U ACNATh BHIBOJ O CTATyCe
sum.php MIPETIOKESHHOM THITOTE3HI,
-co0mroath npaBuiia 6e3onacHoro Tpyaa npu | IIpakrndeckas
MIPOBE/ICHUH UCCIIEIOBaHUI B paMKax pabora
y4eOHOT0 SKCIIEPUMEHTA, IPAKTUKyMa U
y4eOHO-HCCIIeI0BATENIbCKON U TPOEKTHOM
JeSITETLHOCTH C MCTIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO
000pyIOBaHus;
-coburo1aTh paBuia 0ezonacHoro Tpyaa npu | [Ipaktudeckas
MIPOBE/ICHUH UCCIIEOBAaHUI B paMKax pabota
y4e0OHOTr0 SKCIIEPUMEHTA, TPAKTUKYMA U
y4eOHO-HUCCIIeI0BATENBCKOM U MPOEKTHON
JEeSITETTHHOCTH C MCIIOTb30BAaHUEM
M3MEPUTENIBHBIX YCTPOUCTB U 1aOOpaTOPHOTO
000pyI0BaHNS,
Hroro no paznery 16

Pa3zgea 6. UTorosoe moBropeHue



https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

[ToBTOpeHue 10 1 0 Caiit «®u3ukKa B ILIKOJIE» - -pemaTh pacuéTHbIC 3a/1a4H C SIBHO 331aHHOM U | Perienue yaeOHbBIX
AHUMAIUH U CUMYJISIIUN HESBHO 3aJaHHON (PU3NYECKOU MOJIEIIbIO: Ha 1 TIPAKTHKO-
https://www.vascak.cz/physics | ocHoBaHHH aHaJH3a YCIOBHS 00OCHOBBIBATH OPHECHTUPOBAHHBIX
animations.php?l=ru BBIOOp (PH3UUECKOM MOJIEIIN, OTBEYAIOIICH 3a71a4
LearningApps.org cailT TpeOOBaHUAM 33/1a4H, IPUMEHSTH (HOPMYJIHI, KonTponbHas
MOJJICP)KKH OOYUCHUS U 3aKOHBI, 3AKOHOMEPHOCTH M ITOCTYJIaThI pabota
IPEeIoIaBaHusl ¢ TIOMOIIBIO (bU3NUECKUX TEOPHIl TPH UCTIOTH30BAHUU
HEOOJIBIINX OOIICTOCTYITHBIX | MAaTEMAaTHYSCKUX METOJIOB PEIICHHMS 3a/1a4,

UHTEPAKTHUBHBIX MOTYJICH IPOBOIUTH PAcYEThl HA OCHOBAHUU

https://learningapps.org/impres | UMEIOIIMUXCS TaHHBIX, AaHATHU3UPOBAThH

sum.php pe3y/IbTaThl U KOPPEKTUPOBATH METOIbI
peIIeHHUs C YIETOM MOTYYCHHBIX PE3yJIbTaTOB;
-pelaTh KaueCTBEHHbIE 3a1aul, TpeOyrolne Pemenne yueOHbIX
PUMEHEHHUS 3HAHUN U3 Pa3HBIX Pa3JieiioB 1 TIPAKTHKO-
Kypca pHU3UKH, a TAK)KE HHTETPAIlMK 3HAHUH U3 | OPUECHTHPOBAHHBIX
JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO 3a1a4
[IUKJIa: BBICTPAMBATH JIOTHYECKYIO IIETTOYKY KonTtposnbHast
paccyKIeHHI C OTIOPOil Ha M3y4YCHHBIC 3aKOHBI, | paboTa
3aKOHOMEPHOCTHU ¥ (PU3UYECKHE SIBICHUS;

OBILIEE 170 10 37

KOJIMYECTBO

YACOB IIO

ITPOIT'PAMME

TEMATUYECKOE IINIAHUPOBAHMUE

11 KJIACC
KonmgecTBo yacos Crioco6 oneHku
HaunmenoBanue
Ne A3IEIIOB 1 TEM Kontpo | [IpakTtu OnexTpoHHbIe (LI (POBLIE) CIuCOK UTOTOBBIX IJIAHUPYEMBIX PE3YJIbTATOB UTOTOBBIX
wm | P DOIDAMMEL Bcero | npHBIE | Yeckue 00pa3oBaTeNbHBIC PECYPCHI C YKa3aHUEM ITAIroB UX GOPMHUPOBAHUS TUTAHUPYEMBIX
poTp paboThl | paboThHI pe3yJbTaTOB

Pa3nen 1. dnekTponmHaMmuka



https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

1.1

MAar"dmuTHOC I10JIC

14

bub6mmoreka [JOK
https://m.edsoo.ru/39859¢f1

-TIOHUMATh POJIb (PU3UKU B IKOHOMUYECKOM,
TEXHOJIOTHYECKOM, IKOJOTHUECKOM,
COLMAJIHOW M 3TUYECKOH chepax
JESITeIbHOCTH YEJIOBEKa, POJIb U MECTO (DU3UKHU
B COBPEMEHHOM Hay4YHOU KapTUHE MUPA,
3HaYEHUE OMUCATENLHOM,
CUCTEMATHU3UPYIOIICH, 00BICHUTEIIBHON 1
MPOTHOCTHYECKON (QYHKIIUN (HU3UISCKOM
TEOPUH

VYcTHbIi onpoc

-IPOBOJIUTH KOCBEHHbBIE U3MEPEHHUS
(hbU3MUECKUX BEJIUYUH, IIPH 3TOM BBIOMpPATH
ONTUMAJIbHBIA METOJ] U3MEPEHHUS, OLICHUBATD
a0COIOTHBIE M OTHOCUTEJIbHBIE TOTPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

-IIPOBOJHTD OIIBITHI I10 ITPOBCPKE
HpeI[JIO)I(eHHOfI THUIIOTE3bI: IJIAHUPOBATH
OKCIICPUMCHT, CO6I/Ip8.TL IKCIICPUMCHTAJIbHYIO
YCTAHOBKY, aHAJIM3UPOBATH IMOJIYYCHHBIC
PE3YyJIbTATHI U ACJIaTh BBIBO O CTATYCC
npezmoxceHHoﬁ T'UIIOTE3kI;

[IpakTnueckas
pabora

-co0Jr01aTh TpaBuiia 0€30acHOro TpyAa MpH
HPOBEICHUH UCCIIEI0BAaHU B
paMKax y4eOHOT0 HKCIIEpUMEHTA

[IpakTnueckas
pabota

1.2

ONEKTPOMarHuT
Hasi HHYKIUs
nojue

13

bu6mmoreka [JOK
https://m.edso0.ru/39859f1

-[IOHUMATh POJIb GU3UKU B SKOHOMUYECKOA,
TEXHOJIOTHYSCKOM, DKOJIOTHUISCKOM,
COLIMAJILHOW U 3THYECKOM chepax
JeSITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU
B COBPEMEHHOI Hay4HON KapTHHE MHUpa,
3HAQUCHHE ONNCATCIIFHOM,
CHCTEMaTU3UPYIOLIEeH, O0BICHUTENBHOMN 1
MporHoctTuyeckoi GyHKIuN puznyecKout
TEOPUH

YeTHBIN onpoc

-IIPOBOJIUTH KOCBEHHBIE U3MEPEHHUS
(hu3MUECKUX BEJIUYUH, IPH 3TOM BBIOMPATH
ONTUMAJIbHBIA METOJ U3MEPEHNUS, OLICHUBATD
a0COJIIOTHBIE M OTHOCUTENbHBIE TOTPELTHOCTH
HPSIMBIX M KOCBEHHBIX U3MEPEHMI;



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

-IIPOBOJIUTH OIBITHI IO IPOBEPKE
MPEJIOAKEHHOM TUIIOTE3bI: TIAHUPOBATD
JKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJyUCHHbIE
Pe3yNIbTaThl U JeNIaTh BBIBOJ O CTaTyCe
PEI0AKEHHON TUIIOTE3BI;

IIpaxTrueckas
pabora

-co0roAaTh MpaBuiIa 6€30MacHOr0 TPyAa MpU
IPOBE/ICHUU UCCIICIOBAHUI B
paMKax y4yeOHOro SKCIepHUMEHTA

[IpakTnueckas
pabora

Hroro no pazaeny 27

Paznen 2. MexaHn4veckue M 3J1eKTPOMArHUTHBIE KOJIE€OAHUSI H BOJIHBI




2.1

Mexannueckue
KoJIeOaHus

10

bu6mmoreka [IOK

https://m.edso0.ru/39859f1

-pa3n4aTh yCIOBHSI HPUMEHUMOCTH MOJIEIEH
(U3NYECKUX TEN U TMPOLECCOB (SIBICHUIN):

YceTHBIR onpoc

-aHAJIM3UPOBATH U OOBSACHATH MEXaHHMYCCKHUC
ITPOLECChI U SABJICHUS, UCIIOJb3YysSd OCHOBHBIC
TTOJIOKCHHA U 3aKOHBI MCXaHHUKHU

YceTHBII onpoc
Pemenue yaeOHbIX
Y TIPaKTHKO-
OPHEHTUPOBAHHBIX
3amad

-OIINCBhIBATh (1)I/I3I/I‘{CCKI/I6 IMPpOICCChI U ABJICHUA,
HCITOJIb3Ys BEJIMYUHBI: IICPEMCIICHUC,
CKOPOCTb, YCKOPCHUC,

YcTHbIi onpoc

-00BACHATh OCOOCHHOCTH IIPOTEKAHUS
(U3NYECKUX SBICHUI: MEXaHUYECKOEe
JIBHKEHHUE,

Pemenne yueOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1ad

-IIPOBOJIUTH MCCIIE0BAHUE 3aBUCUMOCTH IIyTH
OT BPEMEHHM C HCIOJIb30BAHUEM IPSIMBIX
W3MEPEHUI, TPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHPOBATH PE3YIbTAThI
HOJY4YEHHOM 3aBUCUMOCTH (PU3UUECKUX
BEJIMYHH B BUJIE TPAPUKOB C YUETOM
aOCOJIOTHBIX MOTPELIHOCTEH U3MEPEHNH,
JIeJIaTh BBIBOJIBI 10 pe3ylbTaTaM
HCCIIEIOBaHMS;



https://m.edsoo.ru/39859ef1

-pemath pacu€THBIE 33/1a4H C SBHO 33aHHOH U
HESIBHO 3aJJaHHON (DM3HUECKOIl MOJIEINIBIO: HA
OCHOBAaHHH aHAJIN3a YCIOBHS 00OCHOBBIBATh
BbIOOp (PU3NUECKOI MO/IEH, OTBEYAIOIIEH
TpeOOBaHUAM 3a]auH, IPUMEHATH (HOpMyIIBI,
3aKOHBbI, 3aKOHOMCPHOCTH U IMOCTYJIATLL
(U3NUECKUX TEOPHUH TPH UCTIONIE30BAHUH
MaTCMaTUUICCKNUX METOA0B PCUICHHUA 3a/1a4,
IPOBOJIUTH PACUYETH HA OCHOBAaHUHU
HMCIOIUXCA JaHHBIX, AHAJIM3UPOBATH
pe3yNIbTaThl ¥ KOPPEKTUPOBATH METOBI
penieHus ¢ y9€ToM MOJy4YEeHHBIX PE3YJIbTATOB;

Pemenne yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4
KonTponbhas
pabota

-pemiath KaueCTBEHHbIE 3a7auu, TpeOyIoe
IIPUMEHEHUs 3HAHUM U3 pa3jelia
«DIeKTpoIMHAMUKA» Kypca (QU3HKH, a TAKKE
WHTEIPALMK 3HAHUHU U3 IPYIUX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [[UKJIA: BEICTpauBaTh
JIOTHYECKYIO LIENOYKY PACCYKICHUHN ¢ ONOPOi
Ha U3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyeckue siBIEeHUs.

Pemenne yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3amad
KonTponbhas
pabora

2.2

DneKTpOMaraHuTH
bIe KOJIEOaHUs

15

bu6mmoreka [JOK

https://m.edso0.ru/39859f1

-pa3nu4arh yca0BHs IPUMEHUMOCTH MOJENIEN
(hU3MYECKUX TEJ U MPOLIECCOB (SIBJICHUN):

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amaq

-pa3ianuaTh yciaoBHs (TpaHMILIbI, 001aCTH),
IMOHUMAaTbhBCEOOIIN XapaKTep 3aKOHOB U
OTPaHUYEHHOCTh MCIIOJIB30BaHUS YaCTHBIX
3aKOHOB;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amadq



https://m.edsoo.ru/39859ef1

bu6nmmoreka [IOK
https://m.edso0.ru/39859ef1

-aHAJIM3UPOBAThH U OOBSACHATH MEXaHUYECKHE
IIPOUECCChI U ABJICHUSA, UCITIOJIB3Ys1 OCHOBHLIC
IMOJIOKCHHA U 3aKOHBI MEXaHUKH, ITPU 3TOM
HCII0JIb30BATh MATCMATUYCCKOC BhIPAKCHUC
3aKOHOB,

YKa3bIBaTh YCJIOBUA NPUMCHUMOCTH
(bHBPI“ICCKI/IX 3aKOHOB!:

YceTHBIN onpoc

-OIIKNCBhIBATHh (I)I/I3I/I‘16CKI/IG IIpOonuCCChl U SABJICHUA,
HCITOJIb3Ys BCJINYNHBI:

YcTHBII onpoc

-IIPOBOJAUTH OMBITHI 110 ITPOBEPKE, [IpakTnueckas
IUTAHUPOBATh SKCIIEPUMEHT, COOUPATh pabota
AKCIEPUMEHTAIBHYIO YCTaHOBKY,

AQHAJIM3UPOBATH MO YYEHHBIE PE3YJIBTATHI U

JieNaTh BBIBOJL O CTAaTyCe

MPEJI0KEHHON TUIIOTE3bI;

-IIPOBOJUTH UCCIIETOBAHUE C JlaboparopHas
VCIIOJIb30BAaHUEMIIPSIMBIX U3MEPEHUM, TIPU pabota

3TOM KOHCTPYUPOBaTh YCTAHOBKY,
(uKCUpOBaTh Pe3yabTAThI MOTYYEHHOM
3aBUCUMOCTH

(Gu3NYEeCKUX BETMYMH B BHJIE Tpa(UKOB C
y4€TOM aOCOIOTHBIX MOTPELIHOCTEN
U3MEPEHUH, [1e1aTh BBIBOBI 110 PE3yJIbTaTaM
HCCIIEIOBaHMS;

-pelaTh pacu€THbBIE 33/1a4U C SIBHO 3aJJaHHON U
HESIBHO 3aJaHHON (PU3UYECKON MOJIEBIO: Ha
OCHOBaHUU aHAIIN3a YCIOBUS OOOCHOBBLIBATH
BbIOOp (PU3UUECKOI MOJIENHN, OTBEUAIOIIeH

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3anad



https://m.edsoo.ru/39859ef1

TpeOOBAHUAM 3a7]a4H, TPUMEHATH (HOPMYJIBI,
3aKOHBI, 3aKOHOMCPHOCTH U MMOCTYJIAThL
(GU3NYECKUX TEOPHil IPH UCTIOIH30BAHUU
MaTCMaTUUICCKHUX MCTOJ0B PCUICHUA 3a14a4,
IPOBOJUTH PacYEThl HA OCHOBAHUU
HMCIOIUXCA NaHHBIX, aHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTHPOBATH METOIbI
peuieHus ¢ y4ETOM IOTYYEHHBIX PE3YJbTaTOB;

KonTponbhas
pabora

-pelaTh KaueCTBEHHbIE 3aJjauu, TpeOyrolue
IIPUMEHEHU 3HaHUM U3 pasfena «uHamuka»
Kypca (pU3MKH, a TaKKe UHTErpallii 3HaHUH U3
JAPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOT O
LIMKJIA: BBICTPauBaTh JIOTUYECKYIO LIEMTOYKY
pacCyXIEHHI C OIOPOIl HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (pU3UIECKHE SIBICHUSI.

Pemenue yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aja4
KonTponbhas
pabora

-aHAJIM3UPOBATL U OOBACHATh MEXAaHHYECCKUC
Impoueccol U sSBJICHUSA, UCIIOJIb3yd OCHOBHBIC
TTOJIOKCHHUA n 3aKOHBI MEXaHUKHN u
QJICKTPOAUHAMUKHA

Pemenue yueOHbIX
U MIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4

2.3

MexaHnueckue 1
3JIEKTPOMATrHUTH
bI€ BOJIHBI

10

bu6mmoreka [JOK

https://m.edso0.ru/39859f1

-OIMIUChIBATH (1)I/ISI/I‘ICCKI/IC IMPONLECCChI U ABJICHHA,

YcTHBII onpoc



https://m.edsoo.ru/39859ef1

-IPOBOJIUTH MCCIIEOBAHUE C JlaboparopHas
HCII0JIb30BAaHUEM TIPSAMBIX pabora
U3MEPEHHI, TP 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (PMKCHPOBATH PE3yIbTaThl




MOJIyYE€HHOM 3aBUCUMOCTH (PU3UUECKIX
BEJIMYHH B BUJIE TPpapUKOB ¢ yu€ToM
a0COIOTHBIX MOTPEHIHOCTE U3MEPEHNUH,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM
HCCIIEIOBAHMS;

-pelarh pacuE€THBIE 3a/1a4u C ABHO 33IaHHON U
HESBHO 33/ITaHHON (PM3UYECKON MOJIECTIBIO: Ha
OCHOBaHUU aHAJIN3a YCIOBUS 0OOCHOBBIBATH
BBIOOP (DM3UYECKON MOJIEIH, OTBEUYAIOIIEH
TpeOOBaHUAM 3a7a49H, IPUMEHSATH (POPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAThI
(hU3HYECKUX TEOPHIA TIPH UCITOJIb30BAHUN
MaTEeMaTHYECKHX METOJ/IOB PEIICHHS 3a1ad,
IIPOBOJMUTH PAcUEThl HA OCHOBAHHH
UMEIOIINXCS JTaHHBIX, aHATU3UPOBAThH
Pe3YJIbTAThl U KOPPEKTHPOBATH METO IBI
pEIICHHS ¢ YIETOM MOJIYYCHHBIX PE3YJIbTATOB;

Pemenue yueOHBIX
U TPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
Konrtponbnas
pabora

-UCIIOJIb30BATb TCOPCTUUCCKHUEC 3HAHUA IJIA

Pemenne yueOHbIX

0OBSCHEHUS! OCHOBHBIX MPHHIUIIOB PaOOTHI Y TIPaKTUKO-
OPHEHTHPOBAHHBIX
3amaq
KoHntponbHas
pabora
-pa3invaTh yCIOBHUS MPUMEHUMOCTH Mojieiel | Perienue ydeOHbIX
(U3MUECKHX TEJ ¥ MIPOIIECCOB (SBICHUH): U TIPaKTUKO-
OPHEHTHPOBAHHBIX
3amaq
2.4 | Ontuka 25 bubnuorexa [JOK -paznuyarh ycioBus (TpaHHIIbl, 00JIaCTH) Pemenne yueOHbIX
https://m.edso0.ru/39859f1 MPUMEHUMOCTH 3aKOHOB COXPaHEHUS, U TIPaKTHKO-
MOHUMATH BCEOOIUI XapaKkTep OPHEHTHPOBAHHBIX
(byH/IaMEHTAILHBIX 3aKOHOB U 3amaq

OIrpaHUYCHHOCTD UCITIOJIB30BAHUA YaCTHBIX
3aKOHOB;



https://m.edsoo.ru/39859ef1

-aHAJIM3UPOBATh U O0OBSCHIThL MEXaHUUECKHUE
IIPOLECCCHI U SABJICHUS, UCITIOJIb3Yysd OCHOBHBIC
3aKOHBI MCXaHUKH U JJICKTPOJUHAMUKHA

HCII0JIb30BATh MATCMATHYCCKOC BLIPAKCHHUC
3daKOHOB, YKAa3bIBaATb YCJIOBUA IPUMCHUMOCTHU
(1)I/I3I/I‘-I€CKI/IX 3aKOHOB COXpaHCHU UMITYJIbCAa U
MEXaHUYeCKOH OHCPIuHu;

Pemenue yaeOHbIX
U TIPAKTHKO-
OPHEHTHPOBAHHBIX
3amaq

-OIIKUChIBATh (1)I/ISI/I‘ICCKI/IC IMPOLCCChI U ABJICHUA,

YcTHBII onpoc

-IIPOBOJIUTH KOCBEHHBIE H3MEPEHUSI UMITYJIbCA,
KMHETUYECKOW U MOTEHIMAIbHOU SHEPTUH,
paboThI, IPU STOM BBIOUPATH ONTUMATHHBIN
METO]] U3MEPEHHUSI, OLICHUBATH A0COTIOTHBIE U
OTHOCUTEJbHBIE MOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUM;

JlaboparopHnas
pabota

-pelaTh pacu€THbBIE 33/1a4U C SIBHO 33JJaHHOU U
HESIBHO 3aIaHHON (PU3WYECKON MOJIENBIO: Ha
OCHOBaHUU aHAIIN3a YCIOBUS 00OOCHOBBIBATH
BBIOOD (hU3MUECKON MOJIeNH, OTBEYAIOIIeH
TpeOOBaHUAM 3a/1a4H, IPUMEHSITH (POPMYITHI,
3aKOHBI, 3aKOHOMEPHOCTH | MTOCTYJIAThI
(bu3MYECKUX TEOPUl PH UCIIOJIb30BAHNUN
MaTeMaTUYECKUX METOJOB pElICHUs 3a/a4,
HpOBO)II/ITI) paC‘—IéTI)I Ha OCHOBAHHUU
HUMCIOIIIUXCS JaHHBIX, aHaJ'II/ISI/IPOBaTI)
pe3yAbTaTE H KOPPEKTUPOBATH METOBI
perieHus ¢ y4ETOM MOTyYEHHBIX Pe3yIbTaTOB;

Pemenue yueOHbIX
Y TIPAaKTHKO-
OPHEHTUPOBAHHBIX
3aj1a4
KonTponbHas
pabora




-pemath KaueCTBEHHbIE 3a7a4uu, TpeOyIoLe
IIPUMEHEHHUsI 3HAaHUU U3 pa3jena
«Kunemarukay kypca pusuku, a Takxe
MHTErpalyy 3HaHUW U3 IPYTUX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA: BEICTpauBaTh
JIOTHYECKYIO LIENOYKY PACCYKICHUHN C ONIOPOi
Ha U3y4YEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(busnuecKue sIBICHUS.

Pemenne yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4
KonTponbhas
pabota

Hroro no pazneny

60

Pa3nen 3. OcHOBBI clIeNATIbLHON TEOPHUH OTHOCHTETbHOCTH

3.1 | Ocuoel CTO 5 1 bubnuorexa [IOK -aHAJIM3UPOBATh U OOBACHATH TEIIOBbIE Pemenne yaeOHbIX
https://m.edso0.ru/39859ef1 IPOLICCCHI U SIBIICHHS, HCIIOJIb3YsI OCHOBHBIC U MIPAKTUKO-
nosoxenuss CTO OPUEHTUPOBAHHBIX
3amaq
-00BACHATH OCOOCHHOCTH MPOTEKAHUS YcTHBIH onpoc
(bu3MYECKUX SIBICHUM:
Hroro mo pazaeny 5
Pa3nen 4. KBanToBas ¢pusuka
4.1 | KapmyckyisipH 15 1 bubmmnorexa LIOK e AHAINM3MPOBAaTh U OOBACHATH KBaHTOBBIE | PemeHue ydeOHBIX
0-BOJIHOBO https://m.edso00.ru/39859ef1 OpOLIECCHl W SIBJIGHUS,  WCIONB3Yys | M MPAKTHKO-
Tyau3M MOJIOKCHUSKBAHTOBOW (PU3HMKH (YpaBHEHHE | OPUEHTUPOBAHHBIX
OinmreitHa ans Gotorddexra, nepBblii U | 3a1a4
BTOpOM  moctynarel  bopa, mpuHUMI
COOTHOIIEHUS HEOIPEIEIEHHOCTEN
I'eitzenOepra, 3aKOHBI COXpaHEHUS



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

3apsAI0BOTO U MacCOBOT'O YHCEN M 3HEPIUU
B SIIEPHBIX peaKkiusx, 3aKOH
PaZ0aKTUBHOTO pacnajia);




e pemIaTh KaYECTBEHHbIE 3aauu, TPEOYIOLIe
IIPUMEHEHUS 3HAHUU U3 Pa3HBIX pa3JeloB
Kypca QU3MKH, a TAK)KEe UHTETPALIUY 3HAHUH
U3 JIpyrMX IPEeIMETOB  €CTECTBEHHO-

Hay4YHOI'0 LUKJIA: BBICTPAaNBaTh
JOTMYECKYI0 LIENOYKY PpacCyXIEHHH ¢
OIopoii Ha U3y4eHHbIE 3aKOHBI,

3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SIBJICHUA,

YceTHBII onpoc

-00BSCHATH OCOOEHHOCTH NMPOTEKAHUSI
(bu3MUECKUX SBICHUIA:

YcTHBII onpoc

-pemarh pacu€THBIE 3a/1a4M C SBHO 3aJJaHHOU U
HEsIBHO 33JJaHHON (PU3NYECKOM MOJIEIIBIO: Ha
OCHOBAHMU aHaJIM3a yCIOBHsI 00OCHOBBIBATh
BBIOOD (pU3MUECKON MOJIENH, OTBEYAIOLIEH
TpeOOBaHUAM 3a/1a41, IPUMEHSTH (HOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThI
($u3NYeCKUX TeOpHUil P UCIOIB30BAHUU
MaTeMaTUUICCKUX METOA0B PCIICHHUA 3a/1a4,
MIPOBOJUTH Pacu€Thl HA OCHOBAHUU
HMCIOIUXCA NaHHBIX, aHAJIU3UPOBATH
PE3yJIbTaThl U KOPPEKTUPOBATH METOBI
pelIeHns ¢ Y4ETOM NOJIYyYEHHBIX PE3YJIbTaTOB;

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3aj1a4
KonTponbHas
pabota




-peniath KaueCTBEHHbIE 3aau, TpeOyrolne
MIPUMEHEHUS 3HaHUM U3 paznena «Pa3oBbie
nepexoib» Kypca (GU3MKH, a TaKKe
WHTErpalY 3HAaHUU U3 IPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIa: BBICTPAUBATh
JIOTUYECKYIO LIEMOYKY PACCYKACHUN C OITOPOM
Ha U3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKue siBICHHUS.

Pemenne yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4
KonTponbhas
pabota

-aHAJIU3UPOBATh U OOBACHSITH MICKTPHUICCKUE
SIBJICHUS, UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHS U
3aKOHBI AJICKTPOJUHAMUKH (3aKOHBI OMa Jj1st
y4acTKa LENU U JJI1 3aMKHYTOU
AIEKTPUYECKOM LienH, 3akoH J[xoynsa—Jlenua,
npasmia Kupxroda,);

Pemenue yaeOHbIX
Y TIPAKTHKO-
OPHECHTUPOBAHHBIX
3amad

4.2

®duzuka aroma

bubmuoreka [JOK

https://m.edso0.ru/39859%f1

- OMHUCHIBATh (PU3HUECKUE TPOIECCHI U

SIBJICHMUS,

e ONUCBHIBaTh (PU3MYECKUE TPOIECCHl U
SIBJICHHS, WCIOJIb3yS BETUYUHBI: TIOJIHAS
DHEpPrusi, OSHEpPrus TMOKOsI  CBOOOTHOM
YaCTHUI[bl, DHEPrUs W HMMYIbC (HOTOHA,
MaccoBO€ YHCIO U 3apsAll SApa, HHEPrusd
CBSI3U SAIpa;

YcTHBII onpoc

-IIPOBOJIUTH MCCIIEN0OBAHUE 3aBUCUMOCTHU CHIIBI
TOKa OT HAIPSDKEHUS C UCIIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH, IPU 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHPOBATH
pE3yJIbTaThI TOJIyYEHHOM 3aBUCUMOCTH
(bu3NYECKUX BEJIUYMH B BUJIE TPaUKOB C
y4€TOM aOCOJIOTHBIX MOTPELTHOCTEN
M3MEpEHUl, eNlaTh BBIBOBI 1O pe3yjbTaTaM
UCCIIEJOBAHMSI;

JlaGoparopHas
pabota



https://m.edsoo.ru/39859ef1

-penath pacyéTHBIC 33/1a4H C SBHO 33aHHON U
HESIBHO 33JJaHHON (PM3MUYECKOM MOJIEIbIO: Ha
OCHOBaHHH aHAJH3a yCIOBHsI 00OCHOBHIBATH
BBIOOp (PU3UUECKOI MOJIENH, OTBEYAIOLICH
TpeOOBaHUAM 3a]1auH, IPUMEHATH (HOPMYIIBL,
3aKOHBI, 3aKOHOMCPHOCTH U IMOCTYJIATLL
(bU3NUECKUX TEOPH IPU MCIIOJIB30BAaHUU

Pemenne yaeOHbIX
Y TIPAKTHKO-
OpPUEHTUPOBAHHBIX
3aj1a4
KonTponbhas
pabota




MaTE€MaTUYECKUX METOJO0B PEIICHUS 3a1a4,
IIPOBOAUTH PacuéThl HA OCHOBAaHUU
MMEIOIINXCA TaHHBIX, aHAJTU3UPOBATh
pE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI
pelIeHUs C YYETOM MOIYYEHHBIX PE3YJbTaTOB;

-peraTh KaueCTBEHHBIE 3a7auHl, TPEOYIOLIHe
IPUMEHEHMs 3HaHui u3 pasznena «da3oBble
nepexoab Kypca pU3UKH, a TaKKe
MHTErpaluy 3HaHUH U3 Jpyrux MpeaMeToB
€CTECTBEHHO-HAYYHOI'O [IUKJIa: BBICTPauBaTh
JIOTMYECKYIO LIEMOYKY PACCYKACHUIN C OMOPOi
Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznyecKue sIBICHHUS.

Pemenue yueOHBIX
U TPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
Konrtponbnas
pabora

-aHAJIM3UPOBATh U OOBSACHATH QJICKTPHUYCCKUC

Pemenue yueOHbIX

SIBJICHUS, UCTIOJIb3YSI OCHOBHBIC TIOJIOKEHHUS M | M IPAKTHKO-
3aKOHBI AJICKTPOIMHAMHKH (3aKoHbI Dapanes OPHEHTHPOBAHHBIX
JUTSL DJIEKTPOITH3a); 3a1a4
4.3 | ®dusnka bubnuorexa [JOK -IIPOBOJUTH KOCBEHHBIE U3MEPEHHUs 3apsAa [IpakTrueckas
aTOMHOT'O https://m.edso0.ru/39859f1 OJIHOBAJICHTHOT'O MOHA, MIPH 3TOM BbIOUPATh pabota
sapa ONTHUMAJIBHBIA METOJ] U3MEPEHHUS, OI[CHUBATh

a0COJIIOTHBIE M OTHOCHUTENIbHbIE TOTPEUTHOCTH
IIPSIMBIX M KOCBEHHBIX U3MEPEHHUN;

-pemaTh pacu€THbIE 3aJa4M C IBHO 33JaHHOM U
HESIBHO 33J1aHHOIN (PM3NYECKON MOJIENbIO: Ha
OCHOBAHMH aHaJIM3a YCIOBHsI 0OOCHOBBIBATH
BbIOOD (pU3MUECKON MOJIeNH, OTBEYAIOLIEH
TpeOOBaHUAM 33/1a4H, IPUMEHSATH (HOPMYJIHI,
3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThI
(bu3nUecKUX TeOpHil MPH UCTIOIb30BAHUHU
MAaTEMAaTUYCCKHUX METOA0B PCIICHUA 3a1a4,
IIPOBOAMTH Pacu€Thl HA OCHOBAaHUU
HMCIOIIUXCA TaHHBIX, aHAJIU3UPOBATD
pE3yJIbTaThl U KOPPEKTUPOBATH METOIBI
pELICHHUs C YYETOM ITOITYUYECHHBIX PE3YJIbTATOB;

Pemenue yaeGHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amaq

-penaTth Ka4eCTBEHHBIE 3aauH, TPEOYIOTIe
MpUMEHEHUS 3HaHUW U3 pasaena «Tok B

Pemenue yaeOHbIX
U TIPAKTHKO-



https://m.edsoo.ru/39859ef1

pa3IMYHBIX cpeaax» Kypca (U3HUKH, a TAKKe OpPUEHTUPOBAHHBIX
MHTETPAllUK 3HAHUH U3 JPYTUX MPEeIMETOB 3amad
€CTECTBEHHO-HAYYHOT'O IIUKJIa: BBICTPAUBATh
JIOTUYECKYIO LIEMOYKY PACCYKACHUN C OITOPOM
Ha U3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKue sIBICHHUS.
HWroro no pazneny 25
Pa3nes 5. Ji1eMeHTBbI aCTPOHOMHUM M aCTPOPU3UKHU
5.1 | DnemeHTHI 12 bubnuoreka [JOK -IPOBOJIUTH KOCBEHHBIE N3MEPEHUS YcrHbIi
aCTPOHOMHHU https://m.edsoo.ru/39859f1 (bu3nUeCKUX BEJTHYNH, IPU ITOM BHIOHPAThH OIpoc
u ONTUMATLHBIA METOJ] U3MEPEHUS, OLICHUBATh
acTpo(hu3uk a0COJIOTHBIC 1 OTHOCHTEJIBHBIEC TOTPEUTHOCTH
u MPSIMBIX ¥ KOCBEHHBIX U3MEPEHMIA;
-IIPOBOJIUTH OITIBITHI IO IPOBEPKE
MPEUIOKEHHON TUIIOTE3bI: IIAHUPOBATh
HKCIIEPUMEHT,
-co0ro1aTh npaBuiIa 6e3onacHoro Tpyaa npu | Perienue
MIPOBE/ICHUH UCCIIEIOBaHUI B paMKax Y4eOHBIXH
y4eOHOT0 SKCIIEPUMEHTA, IPAKTUKyMa U MPAKTHKO-
y4eOHO-HCCIIeI0BATENBCKOM U MPOEKTHON OpPHEHTHUPOBAH
JeSITETLHOCTH C MCTIOJIb30BaHHEM HBIX3a]1a4
M3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO
000pyIOBaHus;
-co0uro1aTh MpaBuia 0ezonacHoro Tpyaa npu | Pemenue
MIPOBE/ICHUH UCCIIEOBAaHUI B paMKax y4eOHBIXU
y4eOHOTO IKCIIEPUMEHTA, PAKTUKyMa U MPAaKTHKO-
y4eOHO-HUCCIIeI0BATENBCKOM U MPOEKTHON OpPUEHTUPOBAH
JEeSITETTHHOCTH C MCIIOTb30BAaHUEM HBIX3a71a4

WU3MEPUTENLHBIX YCTPOUCTB U JTa0OPATOPHOTO
000pyI0BaHNS,



https://m.edsoo.ru/39859ef1

Pa3nes 6. ®u3nvecKuii NPAKTHKYM

6.1 | Ouznuyeckuii 16 0
MPAKTHKYM

16

Caiit «®u3HuKa B IIIKOJIEY -
AHHUMAIIMA U CUMYJISIIUN
https://www.vascak.cz/physics
animations.php?l=ru
LearningApps.org caift
MOAJICPKKUA 00yUIEHUS U
MPENoIaBaHusl ¢ TOMOIIBIO
HEOOJIBIINX O0IIETOCTYITHBIX
MHTEPAKTUBHBIX MOAYJEH
https://learningapps.org/impres

sum.php

-IIPOBOJINTH KOCBEHHBIE U3MEPEHUS [IpakTrueckas
(bu3MYECKUX BEIIMYHH, IPU STOM BHIOHPATH pabora
ONTUMAJIbHBIN METOJ U3MEPEHUS, OLICHUBATh

abCONIIOTHBIE M OTHOCUTEIbHBIE TIOTPELTHOCTH

MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

-IIPOBOJUTH OMBITHI I10 IPOBEPKE [IpakTnueckas
MPEIJI0KEHHON TUIIOTE3bI: INIAHUPOBAThH pabota
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, aHaJM3UPOBATh MMOJYYCHHBIE
pe3yJIbTaThl U JI€JIaTh BBIBOJ O CTATyCe
MPEII0KEHHON TUIIOTES3bI;

-coOmo1aTh paBuiia 6e3omnacHoro Tpyaa npu | [Ipaktudeckas
MPOBEJICHUH UCCIEAOBAHUIN B paMKax pabota

y4eOHOT0 IKCIIEPUMEHTA, TPAKTUKYyMA U
y4eOHO-UCCIIeI0BATENLCKON 1 TIPOEKTHON
JESATEIbHOCTH C HCIIOJIb30BaHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB M JJA0OPaTOPHOTO
000pyIOBaHUS;



https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

-co0r01aTh TIpaBUiIa 0€3011aCHOTO TPY/a MpH
NIPOBE/ICHUH UCCIIE0OBAaHUI B paMKax
y4eOHOTr0 SKCIIEPUMEHTA, MPAKTUKYyMa U
y4eOHO-HCCIIEI0BATENIBCKON U TPOEKTHOM
JESITEJIBHOCTH C UCIIOJIB30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO
000py1I0BaHNS;

[IpakTnueckas
pabora

Hroro no pazneny

16

Pa3nen 7. UTorosoe nopropenue




npenoaaBaHusa ¢ NIOMOIIbBIO
HEOOJIBIINX O0IIETOCTYITHBIX
HHTCPAKTUBHBIX MO)I}UICIZ
https://learningapps.org/impres

sum.php

(bu3NYeCKUX TeOpHUil P UCIOIB30BAHUHU
MaTeMaTHYECKUX METOJOB PELICHUS 3a/1a4,
IIPOBOJUTB PACUYETHl HA OCHOBAHUU
MMEIOIINXCS TaHHBIX, aHAJTU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METO/IbI
penieHus ¢ y4ETOM MOJTYYEHHBIX PE3YJIbTATOB;

IToBTOpeHune 15 Caiit «®Pu3ukKa B IIKOJIE» - -pelaTth pacy€THBIE 3a/1a4y C IBHO 33JJaHHOM U | Pemenue
aQHMMAIMU U CUMYJISIIAN HESIBHO 33J]aHHON (M3MYECKO MOJIETIbIO: Ha Y TIPAKTHUK
https://www.vascak.cz/physics | ocHoBaHuU aHajK3a YCIOBHS 000CHOBBIBATH OPHUEHTHP!
animations.php?l=ru BBIOOP (PH3UYECKOM MOJICIIH, OTBCYAIOIIEH 3a71a4
LearningApps.org cailT TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIHI, KonTponb
HOJJICPKKH 00ydEeHUS U 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIaThI pabora
NPETNOoIaBaHMsI C TIOMOIIBIO (Gu3NYECKUX TEOPHUil MPH UCTIOIH30BAHUU
HEeOOJBIINX OOLIETOCTYHBIX | MaTeMAaTHYECKUX METO/IOB PEIICHHs 3a1ad,

MHTEPAKTHUBHBIX MOJTyJICH MIPOBOJIUTH Pacu&Thl HA OCHOBAHUU

https://learningapps.org/impres | UMEIOIIUXCs JaHHBIX, AaHATU3UPOBATh

sum.php Pe3yabTaThl U KOPPEKTHPOBATH METOIBI
penIeHusi ¢ y9€TOM MOJYyYEeHHBIX pe3yJIbTaToB;
-pemaTh KaueCTBEHHBIE 3a]]auu, TpeOyromue Pemenue
IPUMEHEHHS 3HAaHUH U3 PAa3HBIX Pa3/elioB U TIPAKTUK
Kypca pH3HuKH, a TaKKe MHTETPAIl 3HAHUH U3 | OPUEHTHP!
JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO 3amaq
IIMKJIa: BEICTPAUBATh JIOTHYECKYIO LIETIOYKY Kontpons
paccyXIeHHH C OMOPOil HAa N3YYCHHBIE 3aKOHBI, | paboTa
3aKOHOMEPHOCTHU U (PU3HYECKUE SIBIICHUS;

PesepBHOE Bpems 10 Caiit «®Pu3ukKa B IIKOJIE» - -pelaTth pacu€THBIE 3a/1a4y C IBHO 3aJJaHHOU U | Pemienue
AHVMAIlUU U CUMYJISALIUN HESIBHO 33JJaHHON (pr3MUYecKoi MOAETBbIO: Ha Y TIPAKTHK
https://www.vascak.cz/physics | ocHoBaHuM aHaH3a yCIOBUS 00OCHOBHIBATH OPHEHTHUD
animations.php?l=ru BBIOOp (PU3NYECKOI MOJIEITH, OTBEYAIOIIEH 3amad
LearningApps.org caift TpeOOBaHUAM 3a/1a41, TPUMEHATH (POPMYIIbI, Kontpons
MOJICP)KKH OOYyUSHHS U 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThI pabora



https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php
https://www.vascak.cz/physicsanimations.php?l=ru
https://www.vascak.cz/physicsanimations.php?l=ru
https://learningapps.org/impressum.php
https://learningapps.org/impressum.php

-pelaTh KaueCTBeHHBIE 3aauu, TpeOyronue
IPUMEHEHHUS 3HaHUN U3 Pa3HBIX pa3/eioB
Kypca (QHU3UKH, a TAaK)Ke UHTETPAIlUH 3HAHUH 13
JIPYTUX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBAaTh JIOTUYECKYIO LIETIOUKY
paccyXJAeHHI ¢ OTOPOil Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

Pemenne
U MIPAKTHUK
OpPUEHTUP!
3a1a4
Kontpouns
pabora

OBIIEE 170 5
KOJIMYECTBO
YACOB I10
[TIPOT'PAMME

16

INOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
T
u/n eMa ypoka Beero Kongpo.m,HLIe HpﬁaKaneCKne WIydeHHSI  00PA30BATEIbHbIC
padoThI padoTsbl pecypesI
dusnka — pyHIaMeHTalbHAs HayKa O bubnmoreka [JOK
1 1 _
Ipupoje https://m.edsoo.ru/1beef346
2 Hayunslii MeTOZ IO3HAHUSA U METOMBI 1 bubnnorexa [JOK
UCCIEeIOBaHMS PU3NYECKUX SIBJICHUN https://m.edsoo.ru/3a7fde29



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29

DKCHEPUMEHT U TEOpHsl B IIpoIiecce

bu6mmoreka [IOK

3 nosHanm npupospt. Habmonenue u https://m.eds00.ru/34c49931
JKCIIEPUMEHT B (pr3mKe

4 Crioco0b1 n3MepeHus PU3NIECKUX bubnuoreka [IOK
BEJIMYNH https://m.edso0.ru/ca2def03
AGCOIIOTHAS M OTHOCUTEIbHAS

5 MOTPEUTHOCTH U3MEPEHUIN bubmorexa LIOK

P p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTo (PU3UKU B (POPMUPOBAHUU
6 COB CM(léHHOfI Ha(b 111)0171 IIZa TUHBI bubmmorexa LIOK
p YAHOM Kap https://m.edsoo.ru/eabbded1
MUpa, B TPAKTUICCKON ACSITETLHOCTH
Jroen
Mexanunueckoe nBuxkenue. Cucrema

7 orcyeTa. OTHOCHUTEIIBHOCTh bu6mmoreka [IOK
MEXaHU4eCKOro aABuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4¥ MEXaHUKH
Panuyc-BekTop MaTrepuaibHOM TOUKH,
€ro MPOEKIINU Ha OCH KOOPUHAT.

8 T aeIfTo Ifllﬂ Ile eMemeHEJ; bubmiorexa HOK

P pHit. 1IEp ’ https://m.edso00.ru/30a108a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpJIUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE
newkenue. ['paduueckoe onucanue bubnmnorexa [JOK

9 . .

PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHHSI

10 CrnoxxeHue nepeMenieHni u bubnunorexa [JOK
ckopocren. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE ABMKEHHE.

11 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpsamonnHENHOE NBUKEHUE C https://m.edso00.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHHUEM

12 I'paduueckoe onucanue bubnnorexa [JOK



https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

Hp;IMOJII/IHef/'IHOI‘O JABWXKCHUSA C
IIOCTOSAHHBIM YCKOPCHHUEM

CBoOoaHoe majieHue. Y CKOpeHue
CBOOOIHOTO NaJicHUs. 3aBUCUMOCTh

https://m.edsoo.ru/b7560bbf

bu6mmoreka [IOK

13 KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHU U UX rpaduku

14 JIBm>keHHe Tenna, OpOIIEHHOTO MO/ bubnnoreka [HOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe 1BUXEHHUE.

BU)KEHUE 110 OKPY>KHOCTH. YTJIOBast
15 gﬂHHeﬁHaﬂ CKOpI?)z)lI“(B [Tepuon n bubmmorexa LOK
’ https://m.edso0.ru/33196fbe
yacToTa. LleHTpocTpemMutensHoe n
MIOJIHOE YCKOPEHHUE

16 KonTponbhas pabota no teme bubnnoreka [JOK
"Kunemaruka" https://m.edso00.ru/1242f32e
[Tepsriif 3akoH HproTOHA.

17 NHepuyanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHocTH [anumnes. https://m.edsoo.ru/5a9e4a64
HeuneprinanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHOIEHCTBYIOIIAS CHJIA. bubnmnoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

19 B3aumoneiicteue ten. Tperuii 3aKk0H bubnuoteka [JOK
Herorona https://m.edso0.ru/57dba505
IT .

20 Pewente saw wa npiercre Bumiorea LIOK

A P https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA

21 %11;(1)/11:)::11\{4;11?;220:5;;?;;: PII/Iﬂ(;HHOﬁ u bubmorexa [IOK

o P 8 https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl

22 Cuna TSKeCTu U yCKOpEeHHe bubnuotexa [JOK
CBOOOIHOTO ITaJCHUA https://m.edsoo.ru/22757f26

23 JIBrokeHre HeOECHBIX Te B BX bubnuoreka [JOK



https://m.edsoo.ru/b7560bbf
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https://m.edsoo.ru/71cbb4f5
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https://m.edsoo.ru/1242f32e
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HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTh. 3aKOHBI
Kennepa

https://m.edsoo.ru/l11labfa0a

Cuna ynpyroctu. 3akoH ['yka. Bec

bu6mmoreka [IOK

24 Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BuabI cui
TpeHI/ISII.) ,HBI/I)KCE?I/IE? B i[icnmcocf[m u Enbmmorexa OK
25 a3 © VAETOM CIUILL COMDOTHEICHIS https://m.edsoo.ru/1fa86499
yd p https://m.eds00.ru/2ch29676
cpelibl
26 JaBnenue. I'mapocrarnueckoe bubnuoreka [IOK
napinenue. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEIO. bubnnoreka [JOK
27 [ToctynaTenbHoe U BpalaTeabHOE bubnnorexa [HOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢e
28 MoOMEHT CUJIbI OTHOCUTEIBLHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuibl https://m.edso00.ru/653d3459
CiioxeHue cuil, MPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
VYcmoBus paBHOBECHUS TBEPJIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bu6mmoreka [IOK
30 Pemenne sanaq https://m.edsoo.ru/dclcaacO
31 KonrtponbHas pabora no teme bubnnorexka [JOK
"Munamuka. CTaTka TBEpI0TO Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepuaibHOM TOYKH,
32 Llewp ace cnerewst MaTepraTsii bu6morer LIOK
P P https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU IIEHTpA
Macc
14 cc 3MEHEHUE
MITYJTBC CHJIBI M1 U3BMEHEHHU BuGmorexa LIOK
33 HMITYJIbCa Tesa. 3aKOH COXPaHEHUs

HUMITyJIbCa. PeaxTuBHOE JABUIXXCHUEC

https://m.edsoo.ru/13f0a221
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MoMeHT uMIysbca MaTepUAIBHON
touku. [IpencraBnenue o coxpaneHun

bubmuoreka [JOK

34 MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX https://m.eds00.ru/d6532eb9
MOJISAX
bu6mmoreka [IOK
35 | Pemennesanas https://m.eds00.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NEPEMEILECHUH. bubnmoreka [JOK
I'padmueckoe npencraBaeHne padoOThI https://m.eds00.ru/913974c7
CHIbl. MOIIIHOCTH CHJIBI
Kunernueckas sneprus. Teopema 06
37 W3MCHCHHUU KHHeTHEIeCKoﬁ 3}II)G THH bubmnorexa LIOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHunanbHbIe U HEMOTEHIMAIBHBIE
38 CHJTBI EOTGH WaJIbHAS YHE ]f‘I/ISI Eubmorexa IIOK
: 1t PIHAL. https://m.edso0.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tpetbs kKocMuueckast ckopocTb. CBs3b
a00TBI HEMOTCHIIUATBHBIX CHJI C
39 E3MeHeHI/IeM MeXIleHquCKOIZ SHEPTUu bubmorexa LTOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAaHCHUS
MEXaHUUYECKOM dHepTrun
Ynopyrue u He 1€ CTOJIKHOBEHHUSI.
40 b EIZI];GHI/IG EGYHé3 }JI'IrJ'II/I TSl BIeaTbHON bubmorexa LIOK
p PHYJUII JUTL UL https://m.eds00.ru/f30f43b6
KHUJKOCTH
KonTponbhas padbota no teme bubnuoreka [IOK
41 n n .
3aKOHBI COXPAHEHUSI B MEXAHUKE https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBienuii o npupoe
42 Ter10Thl. OCHOBHBIE TIOJIOKEHUSI bubnmoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHEC
CtpoeHue ra3000pa3HbIX, KUJIKAX U
P P A bu6mmoreka [IOK
43 TBEPABIX TeJ. XapaKkTep IABUKCHHS U

B3aNMOJEHCTBHS YaCTHI] BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepbl MOJIEKYJT (ATOMOB).

44 KomnuectBo BemectBa. [locTossaHas bubmiorexa LHOK
: https://m.edso0.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
Illxana Ienbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemenue sazaq https://m.edsoo.ru/1531aba5
. bubmuoreka [JOK
47 Wneanpuplii ra3. 'a3oBble 3aKOHBI https://m.edsoo.ru/Ldeh2367
48 YpaBHenue MeHeneena- bubnnorexa [HOK
Knaneiipona. Pemenne 3amau https://m.edso00.ru/8d12c328
49 AOcomtoTHas TemrepaTtypa. 3aKkoH bubnmnoreka [JOK
JlampToHa https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UAEaIbHOM rase ¢ bu6mmorexa [IOK
MOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
r
51 Hfgf H(:I e:f:oe;lgiiiai;e};if)xo a bubmmorexa LOK
port ) pMa, pa, https://m.edso00.ru/1344327b
n3o0apa
bu6mmoreka [IOK
52 Ocuosnoe ypasenne MKT https://m.edso00.ru/c8094721
bu6mmoreka [JOK
53 Pemenue sazad https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJUHAMHYECKON CHCTEMBI CO
o4 CpeIHell KHHETHYECKOH 3Hepruein https://m.edsoo.ru/c38af875
MOCTYNAaTEeNbHOTO TETJIOBOTO
JIBIOKEHUS €€ 4aCTUIl
55 O600611eHre U cucTeMaTH3alus bubnuoreka [IOK
3HaHui mo reme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonrtponbHast pabora no Teme bubnnorexa [JOK
"OcHoBbl MKT" https://m.edsoo.ru/13adad59
57 TepmoaunamMuueckas cucTema. bubnuoreka [JOK
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3aaHue BHEMHUX ycinoBui juist T
cucTeMbl. BHeniHue u BHyTpeHHUE
mapametpsl. [TapameTpst T/] cuctemsl
KaK Cpe/IHHE 3HAaYEHUs BEJIUYMH,
ONMCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HYJ'ICBOC Ha4daJio TCpMOJUHaMUKH.

https://m.edsoo.ru/5f8d38a3

bu6mmoreka [IOK
58 CamonpousBomabHas penakcanus T/] https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mopaenb uieaabHOTO Ta3a B
59 TC I\H/IO I/IHEMHKe YcaoBus Eubmorexa IIOK
PMOI U https://m.edso00.ru/29355001
MIPUMEHHUMOCTH dTOU MOJICIIH
Vpasuenue MenaeneeBa-Kianetipona
60 u I];I)I aXCHUE nﬂ BHYTPCHHCH P Eubmorexa IIOK
P o yIp https://m.edsoo.ru/bal1178d0
SHEPTHH
Bripaxkenue nist BHyTpeHHEH sHEpruu
OJHOATOMHOI'0 HJICaJIbHOTO rasa. bu6mmorexa [IOK
61 .
KBasucrarndyeckue u HECTaTUUSCKHUE https://m.edsoo.ru/ac5cacl5
MIPOILIECCHI
DnemeHTapHas paboTa B
62 TepMOoJuHaMuKe. Beruucnenue bubnuoreka [IOK
paboTsl 1o rpaduKy mnpoiiecca Ha pV- https://m.edso0o.ru/741d5738
JararpamMme
Temmonepeaaya Kak crocoo
63 I/I3M€HGHE$II;3H eHHei sneprun T/I bubmorexa LOK
yIp p https://m.edso00.ru/3d734561
CUCTEMBI 0€3 coBeplleHUsI pabOThI
64 KonBexknusi, TemIonpoBOgHOCTD, bu6mmoreka [JOK
U3JIy4CHUE https://m.edso0.ru/157b54cd
KomuuecTBo TemioTel. TemmoéMKOCTh
65 Tena. Y nenbHas U MOJISIpHAs bubnmnoreka [JOK
TEMIOEMKOCTH BEIIECTBA. Y JIeNIbHAs https://m.edso0.ru/7ba67355
TEIIOTa CTOPaHUs TOILTUBA
66 Pacuér xonmvecTBa TETUIOTHI MpH bubnuoreka [JOK
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TCIIoNCpCaavc

https://m.edsoo.ru/ldb5ad4e

[TonsTre 06 aquabaTHOM mporecce.

bu6mmoreka [IOK

67 [TepBblii 3aKOH TEPMOAMHAMUKHU https://m.edso00.ru/d8098824
KonuyecTBo TemioTs! u paboTa Kak
68 Mepbl U3MEHEHHsI BHYTPEHHEH BH6J_IHOTeKa HOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cuctemsl
BTopoii 3ak0H TepMOJIMHAMUKY 1J1sI
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [TpuHIMIIBI AEHCTBUS TEMIIOBBIX bu6mmorexa [IOK
mamuH. KITJT https://m.edsoo.ru/2e945513
el MaxkcumanbHoe 3HaueHue KITJI. I{ukn bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuorexa [JOK
2 Pemenne sanaq https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCIICKThI
73 HCIIOJIb30BAHUS TEILIOBBIX bubnuorexa [JOK
nsurareneil. TernoBoe 3arpsi3sHEHNE https://m.edsoo.ru/9867aaa7
OKpY>Karollen cpeibl
bu6mmoreka [JOK
4 Pemenne safas https://m.edsoo.ru/c8c70432
O06o001meHre U CHCTEMaTH3aIIHS
75 3HaHu# no teMe "TepMoauHaMuKa. BH6J_IHOTeKa HOK
b https://m.edso00.ru/28d62b3f
TenaoBbie MaITMHEL
KonTponbhas padbota no teme
76 "Tepmonunamuka. TennoBbie BH6J_IHOTeKa HOK
MALHLL" https://m.edso0.ru/1b6e26¢c5
[TapooGpa3oBanue U KOHIEHCAITNS.
77 Ucnapenue u xunenue. Y genbHas BH6J_IHOTeKa HOK
https://m.edso00.ru/6f8e6777
TeI10Ta NapooOpa3oBaHUs
78 Hacrlenssie 1 HeHACKIIIEHHBIE bu6mmorekxa [IOK
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napel. KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH U JABJICHUS HACBIIIEHHOT O
rapa oT TeMIIepaTyphbl, UX
HE3aBUCHUMOCTb OT 00BbEMa
HACBILEHHOT O ITapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUIKOCTU

https://m.edsoo.ru/f5¢17d02

79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnnoreka [HOK
OTHOCHUTEJIbHASI BJIAKHOCTh https://m.edsoo.ru/30ebbb79

bubmuorexa [JOK

80 Pemerue sanas https://m.eds00.ru/18e95ff3
Teépnoe Teno. Kpucramimueckue

81 a;iogg)m,; JTIeJIa pAHHITBo:[I;I([)InHI;H ! bubmmorexa LIOK

- ) https://m.edso00.ru/20a88a03
CBOMCTB KpUCTAJLIOB
[LnaBnenue craju3anus.
82 yieinﬁﬁ TZIHIJ(II();aTHJI:;IHe:I/I;I; bubmmorexa [IOK
’ https://m.edsoo.ru/6ee91e9f
Cybmumarust
Hedopmaruu TBEPIOTO TENA.

83 Pactsikenue u cxxatue. CaBur. bu6mmoreka [IOK
Monynb FOura. Ilpeaen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TenoBoe paciIMpeHue KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M bubnnorexka [JOK
TEIUIOBLIX KOJIeOaHMil YacTUI] https://m.edsoo.ru/7ba5edf2
BEIIECTBA

85 ITpeoOpa3oBanue sHEpruH B (ha30BBIX bubnnoreka [JOK
repexo1ax https://m.eds00.ru/97a0672f

bu6mmorexa [IOK

86 YPaBHCHNC TEILIOBOTO Oananca https://m.edsoo.ru/ab1521fb

bubmuorexa [JOK

87 Pemenue sagad https://m.edso0.ru/8ab7{40d

88 IToBEpXHOCTHOE HATSKEHHE. bub6nuorexa [IOK

Kanmmisapneie siBinenus. JlaBienue

https://m.edsoo.ru/b42f1f97
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M0/ UICKPUBJICHHOM MOBEPXHOCTHIO
*)unkoctu. Popmyna Jlammaca

O0001IeHrEe U cCUCTEMAaTU3 AU
3HaHUU 110 TeMe "ArperaTHble

bu6mmoreka [IOK

89 cocTosHUA BemecTBa. Da3oBEIe https://m.edsoo.ru/0b52575c¢
nepexonl"
KourpoasHas padora mo teme
90 "Al"pgl"aTHBIe (IJ)OCTOﬂHI/IH BelleCcTBa Bubmorexa HOK
" ’ https://m.edsoo.ru/7dc2a739
@da30BbIE IIEPEXOBI
DnexTpu3anus Tea U €€ IposBICHUS.
P PALIOB. https://m.edsoo.ru/1aff445f
[IpoBOHUKH, TUITEKTPUKU U
MIOJTYIIPOBOIHUKHU
DJIeMEHTaPHBINA JIIEKTPUUECKUI
92 3apsn BaKF())H COXpaHZfII/I}I bubmorexa LIOK
) https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsioB. Toueunbie bu6mmorexa [IOK
3apsnbl. 3akoH Kymona https://m.edso00.ru/445b7746
bu6mmoreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexka [JOK
Ha 3JIEKTPUYECKHE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
I M I
% | nempihmmocr smpmeEoRo BuGmorexa LIOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOJTHOE IIEKTPUUECKOE
noJie
IloTennuanpsHOCTD
97 SHGKTpL(I)CTaTI/I'-IeCKOFO noust. PasHocts bubmioreka LIOK
’ https://m.edso00.ru/80021447
MOTEHIMAJIOB U HAMPSKEHUE
98 [loTeHuumanpHast SHEPrUs 3apsiia B bubnnoreka [JOK
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QJICKTPOCTATUYCCKOM I10JIC.
HOTGHI_[I/IaJ'I OJICKTPOCTATUYCCKOI'O
I10JI4

https://m.edsoo.ru/af5fa389

CBs13b HaNPSYKEHHOCTHU NOJIS U

bubmuoreka [JOK

% PasHOCTH TIOTCHIIMATIOB T https://m.edsoo0.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJISI
[IpuHIuI cyneprno3unumn bubnuoreka [IOK
100 . .
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 Pemenue sanaq https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tome bubnnoreka [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
I1
y tmapa. PaBroMEp https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOMU TIIOCKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
rosie. Y CJI0BUE PAaBHOBECUS 3apsAJI0B https://m.edso00.ru/32405eab
105 JIM3IEeKTPUKY U TOJYIIPOBOJHUKH B bubnuorexa [JOK
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
K .0 S
o | Konsemey, et Bt LOK
i pa- P https://m.eds00.ru/845b4f73
IJIOCKOT'0 KOHAEHCAaTopa
107 [TapannensHoe coenvHEHNE bubnuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarensHOE COEAUHEHNE bu6mmoreka [IOK
KOH/JIEHCAaTOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa bubmorexa LIOK
https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemrenne 3agau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrKeHne 3apsyKeHHON YaCcTHIIbI B bubnnorexa [JOK
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OAHOPOJHOM JJICKTPHUYCCKOM I10JIC

https://m.edsoo.ru/8341d6ac

112 Pemrenue 3amau
O06o0061IeHre U cucTeMaTn3a
113 3HaHI/IHI; ;(fl Tepli/[el/{'BTJIZ/IKTT;HqgfIfoe Bubmorexa HOK
" https://m.eds00.ru/5752603f
noJie
114 KonrponsHas pabora o Teme bubnuoreka [IOK
"DnekTpuueckoe nosie" https://m.edsoo.ru/cefe90e9
C ! i .
115 Venomns cymecrnoparns Bu6miorera LIOK
I https://m.eds00.ru/233311b5
MIOCTOSIHHOTO JIEKTPUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsixkenue u bubnnoreka [JOK
OJIC https://m.edso0.ru/0839a115
117 3akoH OMa U1l y4acTKa LIETH. bu6mmorexa [IOK
DNEeKTPUYECKOE COMIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJHOPOJHOIO MPOBOJIHUKA OT €TO bu6mmorexa [IOK
JUIMHBI U IJIOIIA U TIOTIEPEYHOrO https://m.edsoo0.ru/95fcdf51
ceueHus
119 VY nenbHo€e CONPOTHUBIICHUE BEILIECTBA. bubnnorexka [HOK
Pemenue 3agau https://m.edso00.ru/437f8300
IT
iy | ot B LOK
4 https://m.edsoo0.ru/236f7e07
MTPOBOTHUKOB
Pacud N
B morea 10K
p H P https://m.edso00.ru/1794cf37
Kupxroga
bubmuorexa [JOK
122 Pemenme sanad https://m.edso00.ru/3881b469
193 Pabota >nekTpuueckoro Toka. 3akoH bubnmnoreka [JOK
Jbxoyns —Jlenna https://m.eds00.ru/a3605¢c5¢c
124 Pemrenne 3agau Bubmzorexa LIOK

https://m.edsoo.ru/6761bf0f
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MOIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TemnoBast MOIITHOCTH, BhIIEIsIEMast HA bubmorexa LIOK
’ https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [JOK
126 Pemernue safas https://m.edsoo.ru/eb72fc24
197 OJIC u BHyTpEeHHEE CONPOTHUBIICHHUE bubnmoreka [JOK
HWCTOYHHKA TOKA https://m.edsoo0.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTO ) bubnnoreka [HOK
AJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
129 Pemenmue 3anay https://m.eds00.ru/3580b679
bu6mmorexa [IOK
130 MorHoCTS HCTOHHKA TOKa https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 Koporkoe sampikaine https://m.eds00.ru/546f5632
132 Konpaencarop B 11enu moCTOSIHHOTO bu6mmoreka [IOK
TOKa https://m.eds00.ru/35368f3e
bu6mmorexa [IOK
133 Pemernne safas https://m.edso0.ru/4410cef0
134 Pemenue 3anau nmo reme bubnuoteka [JOK
"ITocTOSIHHBIN 31eKTpUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo reme bu6mmoreka [IOK
"IIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo teme bu6mmoreka [JOK
"IIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.edsoo.ru/eb5d4687
137 swammi no rewe "Tlocrommt Bumiorexs LIOK
. https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUIN TOK
138 KonrponsHas pabora o Teme bubnnoreka [JOK
"ITocTOSIHHBIN IeKTpUYECKUI TOK" https://m.eds00.ru/1885ddf1
139 DneKkTpruyecKasi MpoOBOAUMOCTD bubnmnoreka [JOK

Ppa3iIMYHbIX BCIIICCTB. 3HCKTpI/I‘{eCKHﬁ

https://m.edsoo.ru/da794295
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TOK B MeTaj1aXx. CBepXMpOBOAUMOCTD

DNEeKTPUUECKUN TOK B pacTBOpax U

140 pacruiaBax 3JIeKTPOIUTOB. 3aKOHBI buGnnorexa LIOK
https://m.eds00.ru/4b423491
@apanes U1 3JIEKTPOIn3a
141 DneKTpuYecKHuii TOK B razax. [lmasma Egggﬁﬁfg&%gﬁgz 49276
142 DIEKTPUYECKHI TOK B BaKyyMe. bubnmoreka [JOK
BakyymHubie mpuGopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHUI TOK B bubnnoreka [HOK
MOJYMPOBOIHUKAX https://m.edso0.ru/ab61c660
bubmuoreka [JOK
144 ToaynposojmuKoBLIe puGOpL! https://m.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue cuibl ToKa U
HaIPsHKEHUS B LIETIH OCTOSTHHOTO
TOKa IIPU MTOMOIIY aHAJIOTOBBIX U
145 U(POBBIX H3MEPHUTEITHHBIX bubnuoreka [IOK
pubopoB" unu "3HAKOMCTBO C https://m.eds00.ru/5643ea56
uudpoBoit 1abopaTopueil no pusuke.
[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYUH TIPU TIOMOIITH
KOMITbIOTEPHBIX JATYUKOB"
Pu3nUeCcKUil IPAKTUKYM 110 TEME
146 "N3y4yeHne HepaBHOMEPHOTO bubnuoreka [IOK
JBUKEHUS C LIEJIBIO ONIPENCIICHUS https://m.edsoo.ru/f6292f5f
MI'HOBEHHOH cKopocTH"
@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHune yCKOpeHHUs pu
. NPAMONMHEHHOM PaBHOYCKOPEHHOM . Bu6morexa LIOK
JBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH

nnu "HMccienoBadue 3aBUCUMOCTH
MyTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM JIBHKCHHH"

https://m.edso0.ru/6960b6ef
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149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune ycKopeHust CBOOOHOTO
nageHus" win "M3yuenue nBUKEHUs
TeJa, OpOIIEHHOTO0 TOPU30HTAIBHO"

Du3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITOCTOSIHHO# 110
MOJYJIIO CKOPOCTBIO" WK
"UccaenqoBanue 3aBUCUMOCTH
Teproja OOpalICHIs] KOHHYECKOTO
MasiTHHUKA OT €ro MapaMeTpoB"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepeHue paBHOICUCTBYIOMIEH
CHJIBI TP ABMXKEHUU OpycKa 1o
HaKJIOHHOM TUIOCKOCTU'" WK
"[IpoBepka rurnoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM ITOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl"

bubmuoreka [JOK
https://m.edsoo.ru/d1ea2402

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

151

152

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnegoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE
U pEe3MHOBOM 00paslie, OT UX
nepopmanun” win "U3ydenue
JBUKECHHSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
610K"

Pu3nYeCcKuil NPAKTUKYM IO TEME
"N3mepenue kodhuimenTa TpeHus
10 BEJTMYUHE YTIIOBOTO
koapdunmenta 3apucumoctu Frp(N)"
nin "UccienoBanue IBUKEHUS
OpycKa 10 HaKJIOHHOH IIIOCKOCTH €
MIEPEMEHHBIM K03 PUIieHTOM

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607
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153

Tpenus" win "M3yuenue nBUKEHUs
rpy3a Ha Bally ¢ TpeHuem"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPJIOTO TeJa, UMEIOLIETO OCh
BpaiueHus" uiu "Koncrpyuposanue
KPOHUITEHHOB U pacuéT CHUJI
ynpyrocta" wnu "U3yuenune
yCTOMUMBOCTH TBEPAOIO TeENa,
MMEIOLIETO IIOIIA/b ONopbl"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune umnyibca Tesa no
TopMo3HoMy nyTu" win "M3mepenne
CWJIBI TATH, CKOPOCTU MOJIEIIN
3IEKTPOMOOMJISE U MOIIIHOCTH CHIIBI
Taru" win "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJILCOM CHJIBI"
unu "HccnenoBaHue COXpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicteun" wim "M3mepenue
KUHETUYECKON YHEPIUH Tea 1Mo
TOPMO3HOMY IIyTH"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
npoiiecca (PeKOMEH0BaHO
WCIIOIb30BaHNE IUPPOBOH
nabopatopun)" nnu "M3ydenue
M30XOPHOTO TIporiecca’ uiun
"N3yuyenne n3obapHoro nporecca”
nmu "IIpoBepka ypaBHEHUs
COCTOSIHUS"

@uU3NYECKUI NPAKTUKYM IO TEME
"N3mepenue yaenpHon
Terroémioctr"” uin "UccnenoBanue

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l
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rpoliiecca OCThIBaHHUS BelllecTBa" UiIn
"HccienoBanue agnabaTHOro
npouecca” uwim "HU3yuenue
B3aMMOCBS3H SHEPTUU
MEXMOJICKYJISIPHOT'O B3aUMOJICHCTBUS
Y TeMIepaTypbl KUIICHUS )KUIKOCTEH"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
HCapeHus KUJIKOCTeN" i
"N3mepeHue yaenbHOMN TEMI0ThI
naBieHus apaa" uim "U3yuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOTOTHON BIAKHOCTH
BO3J/lyXa U OIlEHKa MacChl IapoB B
nomMeteHun". Mamepenue

KO3 PHUIHIEHTA TOBEPXHOCTHOTO
HATSHKCHUS

du3nuecKuil MpakTUKYM 110 TeEMe
"HabutoieHue npeBpalieHust SHepruu
3apsHKEHHOI0 KOHEHCATOpa B
SHEPTUIO U3TYYEHHUS CBETOIMoAa" TN
"N3y4eHne MpoTeKaHUs TOKA B LIETIH,
coJiepKaiieit KoHaeHcaTop" uiu
"Pacrnipenienenue pa3HOCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MIOCJIEI0BATEIIBHOM COEIUHEHUN
KOHJIEHCAaTOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHMS PE3UCTOPOB' WIH
"N3mepenue yaenpHOro
COIPOTHBIIEHUS IPOBOIHUKOB'" WK
"HccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HaIPsDKEHUS JJIs JTAMITbI

bu6mmorexa [IOK
https://m.edso0.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

HakajuBauug"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anexTpoiusa" uim
"N3mepenue 3apsiia OHOBAJIEHTHOTO
noHa" unu "Hccnenosanue

bubmuoreka [JOK

160 3aBUCUMOCTH COIIPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOpPE3UCTOPa OT TeMIIEPaTyphl"
unu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTEePUCTUKHU Aroaa"
PesepBHbIil ypok. O000LICHHE 1
161 CI/ICTEMaTI/IBE}IIp ust 3HaHHfIHl 0 TeMe brbmoreka [JOK
" H,, https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBHbIil ypok. O000LICHHE 1
162 CI/ICTEMaTI/IBE}IIp ust 3HaHHfIHl 10 TeMe brbmoreka LJOK
" ,,H https://m.edso0.ru/3149956b
JInHamMuka
PesepBHbIil ypok. O000LICHHE 1
163 CI/ICTEMaTI/BZp usi 3HaHHfIHl 10 TEME brbmoreka [JOK
" 5 " https://m.edso0.ru/0f9752ac
Craruka TBEpAOro Teja
PesepBHbIil ypok. O6001IeHHE T
164 CI/ICTEMaTmZLII)Hﬂ 3HaHI/II;IH 10 TeMe brbmioreka LJOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpPAHEHUS] B MEXaHUKE
PesepubIiil ypok. O6006111eHIE 1
165 CHCTEMATHU3alNs 3HAHUM 110 TEME bu6mmoreka [IOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.edso00.ru/de148976
teopun"
PesepBHrlit ypok. O60011IeHNE 1
166 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK
"Tepmonunamuka. TennoBbie https://m.edsoo.ru/Obcc77cl
MaIIuHBL"
PeseprubIil ypok. O60061eHIE 1
167 cucTeMaTHu3als 3HaHui 1o TeMe bu6mmoreka [IOK

"ArperaTtHple COCTOSIHUSI BEIIECTBA.
®da3zoBble iepexoab"”

https://m.edsoo.ru/59ca5c91
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PesepBHeIil ypok. O000IICHHE 1

168 cHCTEMAaTH3alis 3HaHUH 110 TEME 1 bubinorexa LIOK
" " https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBHelit ypok. O000ICHHE 1
. bubnmoreka [JOK
169 CUCTEMATHU3AalNA 3HAHUH I10 TEME 1 ]
" o N " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIN PTEKTPUUECKUN TOK
P i . 0000
170 czzigf«zﬁ:ggﬁ 3HaISPII>'IHl Egl/;fehl:[le 1 bubanorexa [IOK
" " https://m.edsoo.ru/cc7681d4
Toxku B pa3nuyHbIX cpenax
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KosnuecTBo yacoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKTI/I'ICCKI/Ie WIYMEHHS  0GPA3OBATEIbHBIE
padoThbI padoTbI pecypeb
B .
| | Do | B 10K
pOBOA : https://m.eds00.ru/487a8593

MaruutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIUU.

2 [IpuHuun cyneprno3unumn 1 bubnuorexa [JOK
MarHuTHBIX nosei. JIlnauu https://m.edsoo.ru/4clabcch
MarHMTHON MHTYKIIUU

3 MaruuTHO€ 110JI€ POBOIHUKA C 1 bubnuorexa [JOK
ToKoM. OnbIT OpcTena https://m.edsoo.ru/d35d5262

4 Cuiia Amriepa, e€ HamnpaBJICHUE U 1 bubnnoreka [JOK
MOJYJIb https://m.edso0.ru/26d9c5ba

bubmuorexa [JOK

S Pemenue sanas 1 https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U

7 MOAyJb. JIBIOKEHUE 3apsSKEeHHON 1 bubnuoreka [IOK
YaCTHUILIbI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
noiie

bu6mmoreka [IOK

8 Pemerue sanas 1 https://m.edso00.ru/504e98c7

bubmuorexa [JOK

9 Pabora cumt Jloperta 1 https://m.edso00.ru/d518be4b

bu6mmorexa [IOK

10 Pemenne sanaq 1 https://m.edso00.ru/93617bd9

bu6mmoreka [JOK

1 MarHuTHOE 110/1e B BEIICCTBE. 1 https://m.edso0.ru/30ff9608
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deppoMarHeTuky, napa- u
JaMarHeTUKA

OCHOBHEBIE CBOMCTBA

12 ¢deppomarneTukos. [Ipumenenue bubmorexa LIOK
) https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3agau no reme bubmuoreka [JOK
"MaruutHOe noJie" https://m.edso00.ru/5b55c307
14 Pemenue 3anau o reme bubmuorexa [JOK
"MaruauTHoe nose" https://m.edsoo.ru/41c4ae8a
s | s o Bumorera LOK
AYKIH P https://m.edsoo.ru/b3efa0cl
MarHMTHON MHTYKIIUU
bu6mmorexa [IOK
16 IJIC nunyKum https://m.edso00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU bubnuorexa [JOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpudeckoe moie. bubnuoreka [IOK
Toku ®@yko https://m.edsoo.ru/15abe140
19 O/JIC uHAYKIMH B ABUKYIIUXCS bubnuoteka [JOK
IIPOBOJTHUKAX https://m.eds00.ru/0235cc02
bu6mmoreka [IOK
20 Peruenne sanas https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 Hpasuiio Jlenua https://m.edsoo.ru/bbc22726
p | oo Ky Bumorera LOK
YK 1 https://m.edso00.ru/621eae9d
MOCTOSIHHOTO TOKa
23 Asnenune camonmnaykiuu. I/C bubmuorexa [JOK
CaMOMHYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO MO KaTyLIKU bubnnorexa [JOK
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe https://m.edsoo.ru/b3cOad11l
25 Pemenue 3amau bubmuoreka [JOK
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O0001IeHrEe U cUCTEMAaTU3 AU

https://m.edsoo.ru/88f69d2b

bu6mmoreka [IOK

26 SHaHM o Teme - https://m.eds00.ru/76484025
DJICKTPOAMHAMHKA
27 KonrponsHas pabora o teme bubnuoreka [IOK
"DnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenpHas cucrema.
28 CBoOoaHbIC KOJICOaHUS bubmoreka LJOK
’ https://m.edsoo.ru/7c1db385
I"apMonHmMUeckue KoneOaHus
Kunematuyeckoe U TMHAMHYECKOE
29 OnHUCcaHue KoneGaTeJIIleHx brbmoreka LJOK
9 https://m.edso0.ru/87ce9498
JIBIKEHHUM
DHepreTuyeckoe onrcanue. BoiBo
NHAMHWYCCKOI'O OITMCAHUS
30 lz“[apMOHI/IIIeCKI/IX KoJIeOaHMH U3 UX bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
OHEPICTUYCCKOTO U
KHHEMATHYECKOI'O OIUCAHUS
N bubmuorexa [JOK
31 AMnunTy a u pasa Koneoanmii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJieOaHUH.
2 xosbumi mavemammsenoro Buamorera LIOK
https://m.edso0.ru/e0399319
MasiTHUKA. [leproa cBO6OIHBIX
KoJ1e0aHui NPYKUHHOTO MasiTHUKA
3 0 .
33 Bomysreuie koreGarin bummorera LIOK
YA ’ https://m.edso0.ru/72e¢93d09
PesonaHc
bubmuorexa [JOK
34 ABTOKOJICOaHUA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemrenne 3agau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepeHnus "MexaHndeckue bubnnoreka [JOK



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

KOJIeOaHUsl B MY3bIKaJIbHBIX
UHCTpYMEHTax"

O0001IeHrEe U cUCTEMAaTU3ALU

https://m.edsoo.ru/8ef587be

37 3HaHu# no TeMe "MexaHuueckue bubmnorexa LIOK
" https://m.edsoo.ru/eb84182f
KoJieOaHus
38 DNEeKTPOMarHUTHHIE KOJICOaHMUS. bubnmoreka [JOK
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIATY/IbI 3apsia KOHAEHCATOopa C bubnmoreka [JOK
aMIUTATYJOM CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJ1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnnoreka [JOK
UCaTbHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue JIeKTPOMarHuTHbIC
41 KOJI}:éaHI/];jI BI)IHy)KII)(eHHI)Ie bubmmorexa LIOK
) https://m.edso00.ru/5e668619
ANEKTPOMArHUTHBIE KoJeOaHus
I1 i .P
42 xomsencarop s e nepeHHOrD Bu6miorera LIOK
o pB I p https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENH bubnnorexka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKOH TIenu bubnmnorexa [JOK
MEPEMEHHOTO TOKa https://m.edso00.ru/8bae38e6
M .
5 | heoor e o Busmorea 101
e a yrom https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUITBI TOKA M HAMPSHKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH Bubmioreka LTOK
https://m.edso00.ru/087506df
bu6mmorexa [IOK
47 Pemenue safau https://m.edsoo.ru/al6836a4
48 WneanbHblif Tpanchopmatop. bubnnorexa [JOK

[IpousBoacTBO, Iepeaaya u

https://m.edso0.ru/f97418ae



https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
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https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae

noTpelIeHne IEKTPUIECKOI
SHEPTHUU

DKOJOTHYECKHe PUCKU TPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.

bubmuoreka [JOK

49 Kyzetypa ucnosbsosans . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU
bu6mmoreka [IOK
50 Pemenue sanad https://m.edsoo.ru/ee6677ed
bu6mmorexa [IOK
51 Pemenne sanad https://m.edsoo0.ru/7cab59f8
6006
" " https://m.edso0.ru/401024a9
DNeKTPOMarHuTHbIE KOJIeOaHUs
M .
53 Xae X;;[IzqEI:/ICCIf[I/IfIEI:CII?IOI\J/[IEIE{;EIIHI/IIICCKI/IX Eubmorexa IIOK
PaKTep https://m.eds00.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmnorexa LIOK
https://m.edso00.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. XapaKTEepUCTHKH 3BYKa https://m.edsoo.ru/138b6f09
56 Wudpa3syk u ynprpasByk. LllymoBoe bubnnorexka [HOK
3arpsi3HEHUE OKPYKAIOLIEH CpeJibl https://m.edso0.ru/7380038f
bu6mmorexa [IOK
57 Pemenne sanaq https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHHIE BOJHBI. bubnnorexka [JOK
N3nydeHue 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5dbl
59 DHeprus AIEKTPOMATrHUTHBIX BOJIH. bubnmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana MeKTpOMarHUTHBIX BOJIH. Br6moreka LIOK
60 [TpumMeHeHne AITeKTPOMarHUTHBIX

BOJIH B TCXHHUKC U 6I>ITy

https://m.edsoo.ru/49belf9e



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
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https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e

[TpuHIIMIIBI paIOCBS3U U
TelieBUIeHNA. Pagromokamnust.

bubmuoreka [JOK

61 DNeKTpOMarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpY>Kalollen cpelibl
62 KonTponbhas pabota no teme bubnmoreka [JOK
"Konebanus u BoaHbI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnnoreka [HOK
pacnpoCcTpaHEeHUs CBeTa https://m.eds00.ru/f9566406
Pemenue 3a1a4 Ha mprUMeHEHHE
64 3aKOHa HpﬂthHHHeﬁII{)OFO bubmorexa LIOK
https://m.edso0o0.ru/ea32d455
pacnpocTpaHEHHs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaino. Cepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
66 E OeTJIHo(:\;JI;I:;EzHﬁgn?{OoKeaz?{TenbeHHee Eubmorexa IIOK
P i P https://m.edsoo.ru/bc2e55cd
orpaxkeHue. IIpenenbHbIi yroiu
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
P
67 saxoron orpakemia u npeocrs Bu6miorera LIOK
B p https://m.eds00.ru/49d830a9
cBeTa
X i .
OZ JIyHeid B Ipu3Me Hucnepcus Bu6miorexa LIOK
68 cBeta. CIIOKHBIN cocTaB O€Ioro )
https://m.edsoo.ru/d8elc3be
cBerta. [lBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnorexka [HOK
ONTUYECKAs CUJIA JIUH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnorexka [HOK
U UX CUCTEMAaXx. Y BEJIMUYECHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
p | e e Busmorea 101
p ’ i https://m.eds00.ru/5a868f09
TTOMOIIIBIO JIMH3
72 ['ma3 kak onrmdeckas cucteMa bu6mmoreka [JOK
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Pemenue 3anau. [Ipenesnst

https://m.edsoo.ru/ecd480a2

73 IIPUMEHUMOCTH I'€OMETPUUECKON bubmorera [IOK
https://m.edsoo.ru/cd174a10
OTITUKH
74 CKopocCTh CBETA U METO/IbI €€ bubnunoreka HOK
HU3MEpEHHUs https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
[E Jlucniepeus cera https://m.edsoo.ru/lel6ccée
bubmuoreka [JOK
76 Murepepenus caera https://m.edso0.ru/5fc0c638
;| Moo s, cone o LOK
A M https://m.edso00.ru/c6416d48
MHUHUMYMOB
bubmuorexa [JOK
8 Pemernne safas https://m.edso00.ru/3061de2b
bubmuorexa [JOK
” Ipumenenue nuTepdepenimn https://m.edso0.ru/668edbc8
bu6mmorexa [IOK
60 Audpaxuus caera https://m.edso00.ru/12ed04b5
81 JudpakimonHas peméTka. Y cioBue bubnnoreka [JOK
Ha0JI10/IeHNUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
62 Pemerue sanau https://m.edsoo.ru/d58c411a
83 ITonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
bu6mmoreka [IOK
64 Pemerue sanau https://m.edso00.ru/c56¢8158
85 CBeTOBBIC SABJICHHS B IPUPOJIE bubmiorexa LIOK
https://m.edso00.ru/0b36363d
86 O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HaHU# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbHas pabota mo Teme bubnnoreka [JOK
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«Onrukay

https://m.edsoo.ru/82315dd4

['panu1ibl TpUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. 3aKOHEI

bubmuorexa [JOK

88 JJIEKTPOJAMHAMMKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIbHOCTH
89 [TocTynatel cienuanbHOM TEOPUU bubnmoreka [JOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus
9 Jlopenua. YcioBre NnpuYMHHOCTH. bubnnoreka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKpPAILEHUE JITTHHBI
91 DHeprusi 1 UMITYJIbC bubnnoreka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBsI3b MacChl C SHEpPrUeH U
92 HUMITYJIbCOM peHﬂTHr:BHCTCKOﬁ bubmorexa LIOK
https://m.edsoo.ru/b6258ffa
YacTULIbI. DHEPTHsl MOKOs
93 PaBHOBecHOE TEIIOBOE M3ITYUCHHE bubmorexa LIOK
https://m.edso0.ru/f54035a5
bu6mmorexa [IOK
A 3akon cmemerns Buna https://m.edso0.ru/1c5ff752
95 I'nnotesa M. Ilinanka o KBaHTax. bu6mmoreka [IOK
DOoTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEPIH M MMIYIILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®orosrddext. OnbiTl A. T bubnnorexka [JOK
CroneroBa. 3akoHbl poTorddexTa https://m.edso00.ru/8c68e5b9
b O i
98 (bg:ﬁ;{(;l(;)iiTanﬁgTaef;;ﬂﬂrHZHH a" bubmiorexa LIOK
- BP paHii https://m.edso00.ru/01ef4556
dhoTorddekra
99 Jasienune ceeta. Onbitel 11. H. bubnmoreka [JOK



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
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JleGenena

https://m.edso0.ru/64b4f966

bubmuoreka [JOK

100 BostHOBEIE CBOHCTBA HaCTHI https://m.edsoo.ru/f59cfcec
B Bpoitns.
oy | o oo, T o Buonosa LOK
P p p . https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMK IBUKYIICICS YaCTHUIIBI
102 KopnyckynspHo-BOIHOBOM Ayasin3m bubmorera [JOK
https://m.edsoo.ru/8ccab62a
103 Judpaxius 3JeKTPOHOB HA bubnuoreka [IOK
KpHCTa1ax https://m.edsoo.ru/30dbal8c
Cnenuduka nuamepenuii B
104 MI/IKEOSI)I/IPG COO’II“)HOHICHI/DI bubmorexa HOK
N https://m.edso00.ru/65783dec
HeonpeaenéuHocrel [ 'elizendepra
bubmuoreka [JOK
105 Peenue rpagucckux sanay https://m.edso0.ru/e70195bd
N bu6mmoreka [IOK
106 Pernenne pacuCTHX 3aza4 https://m.edsoo.ru/ee9b3182
KonTponbHas padoTa no remam:
" non _ bubanoreka HOK
107 OCHOBHVCTO ’ K,,OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
| oo e copoere BuGorsa 10
. P A https://m.edso0.ru/312b750a
Pesepdopaa
bu6mmoreka [JOK
109 Hocrynater bopa https://m.edso0.ru/404dfa9a
110 Buapl cniektpoB. CriekTp ypoBHE# bubnunorexa [JOK
SHEpPruU aToMa BOAOpoAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKIEHHOE bubnnoreka [JOK
H3ITYUEHHE CBETA https://m.edso0.ru/f945d85c
bu6mmoreka [IOK
112 Hasep https://m.edsoo.ru/2288a0c4
113 Hyxknonnast Mmozens spa bubnnoreka [JOK
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I'eiizen6epra-MBanenko. 3apsaa u
MaccoBoe 4ucIo aapa. MzoTomsl.
PagnoakTuBHOCTH

https://m.edsoo.ru/34ada5de

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydyeHus. BinusHue
PaauOAKTUBHOCTU HA KUBbIE
opranu3msl. Jlozumerpust

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HYKJIOHOB B S/pE.
SAnepubie cunbl. Jlegekt Macchb
sanpa. SlnepHsie peakuuu. fnepHeie
peaktopsl. [Ipobiembl
YIPaBISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE aCTIEKThI
pa3BUTHSA AIEPHONU SHEPTETUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff1758d0

116

Meroas!l peructpanuu u
HCCIIEIOBAHMSI 2JIEMEHTAPHBIX
yactull. DyHaaMeHTaJIbHbIE
B3aUMOJEICTBUSA. bapnoHbl, ME30HBI
u nenToHsl. IIpencrasnenne o
CrangaprHoil Monenu. Ksapk-
TJIFOOHHAs. MOJIEIIb aJIpOHOB

bu6mmorexa [IOK
https://m.edsoo.ru/lac08a5b

117

®dusuka 3a npenenamu CtannapTHON
Mojenu. TéMHas maTtepust U TEMHAs
sHeprus. EnuncTBo pusnueckoin
KapTHHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

119

OTalbl PasBUTHA aCTPOHOMHHU.
3HadeHUe ACTPOHOMUHU

[TpuMeHNMOCTh 3aKOHOB (PU3UKU IS
00BSICHEHUS TPUPOIbI KOCMHUYECKHUX
00BEKTOB. MeTobI
ACTPOHOMHUYECKUX UCCIETOBAHMI

bubmuorexa [JOK
https://m.edsoo.ru/ad73e145

bubmuorexa [JOK
https://m.edsoo.ru/39c44028

120

CoBpeMeHHbBIE ONITHYECKUE

bu6mmorexa [IOK



https://m.edsoo.ru/34ada5de
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TEJIECKOIIbI, PaAHOTEIECKOIIBI,
BHeaTMoc(epHasi aCTpOHOMHUS

Bun 3Bé3nnoro He6a. Co3Be3nus,

https://m.edsoo.ru/4877aale

121 SIPKUE 3BE3/bl, INIAHETBI, UX BUINMOE bubmiorexa LHOK
’ ’ https://m.edsoo.ru/aac588eb
JIBIKEHUE
C .C .
122 Comeunas axcrmmmocrs, Herowm u6morerca LIOK
. https://m.edsoo.ru/22748eb4
sHeprun CoJiHIA U 3BE3]T
3BE3/1bI, ©X OCHOBHBIC

123 XapakTepUCTUKHU. [luarpamma bubnuoreka [IOK
"CreKTpagbHbINA KJIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TIIaBHOM bu6mmorexa [IOK
OCIEN0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
Bnytpennee ctpoeHue 3BE3 1.

CoBpeMeHHbIE PEACTABICHUS O
125 HpOECXOKHGHHHpHiBOHmHHH bubimorexa [IOK
N https://m.edso0o.ru/d09da494
ConHna u 3B€31. DTaIbl )KU3HU
3BE3]T
M i [yte — r .
126 Tamet raracri, Yepuse wper 8 Bu6morerca LIOK
- ep JBIP https://m.edsoo.ru/7cd10a0a
siIpax rajJakTUK
Bcenennas. Paciumpenne

197 Bcenennoii. 3akon Xa66:1a. Teopus bubnnorexka [JOK
Bosbmioro B3psiBa. PenukroBoe https://m.edso0.ru/3dbdf0d2
W3IIy4eHUE

198 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTuka https://m.edso0.ru/ce234633

129 Hepewménnsie mpobiembl bubnnoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe

130 Ou3nyeckuil NpakTUKyM IO TeMe bub6nuorexa [IOK

"HccneaqoBaHue MarHUTHOTO TTOJIS

https://m.edsoo.ru/67361aef
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131

132

133

134

135

136

MMOCTOSSHHBIX MAarHUTOB' MJIH
"UccaenoBaHue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"UccneqoBanue IAeHCTBUSI
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHue 3aBUCUMOCTH CHJIbI
Amriepa oT cuiibl ToKa" WK
"OnpeneneHue MarHUTHOU
WHJIYKIIMA Ha OCHOBE U3MEPEHUs
cuibl Ammepa"

Ou3nyeckuil MPakTUKyM IO TeMe
"HccnenoBaHue IBJIEHUS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonHaykiuu" uinu "Coopka
MOJIETH 3JIEKTPOMArHUTHOTO
reseparopa”

@uU3NYECKU NPAKTUKYM I10 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NPYKUHHOTO
MasTHHKOB'"

Pu3NYECKUl IPAKTUKYM 110 TEME
"[IpeobpazoBaHue YHEPTUH B
IPYKUHHOM MasiTHUKE"
Pu3HYECKUil IPAKTUKYM 110 TEME
"UccnenoBanne mepeMeHHOTO TOKa
4epes3 M0CIIE0BATEIbHO

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

bu6mmoreka [IOK
https://m.edso0.ru/5d159d35

bu6mmorexa [IOK
https://m.edso0.ru/a28026bhd

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90
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https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

137

138

COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" Win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B IICMH MEPEMEHHOI0 TOKa"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nokaszaTeis
MPEJIOMJICHUS CTEKIIA" WK
"TTony4yenne n300pakeHNs B
CUCTEME U3 IJIOCKOT0 3epKaja u
JUH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

140

141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenoBaHue 3aBUCUMOCTH
(hOKYCHOTO PAaCCTOSIHUS OT BEIECTBA
(Ha mpuUMepe KUIKUX JIMH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSHHS
paccenBaroIIMX JIUH3"

@uU3NYECKUI NPAKTUKYM II0 TEME
"Habmonenue nudpakuuu,
uHTEep(hEPEHIINU U TIOJIIPU3AIITT
cBeTa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTULl (110
(dboTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrossHHOM [Inanka Ha
OCHOBE HUCCIIEJOBAHUS
dotorddexra" mn "UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA 4Yepes

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6mmoreka [JOK
https://m.edsoo.ru/63756¢47

bu6mmorexa [IOK
https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

CBETOJMO]I OT HalpsbKeHus"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cekTpa
Pa3peKEHHOT0 aTOMapPHOTO
BOJIOPO/Ia U U3MEPEHUE MTOCTOSTHHOM
Punoepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paoakTUBHOTO
¢doHa ¢ uCNoIB30BaHUEM JT03UMETpa”
win "M3ydenue nornomienus oeta-
YaCTHII aTIOMAHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

146

147

@uU3NYECKU IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HEOaA
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACIICHUS
MMOJIO)KEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CeBepHOro noiaymapus u
sipkue 3BE37161" win "HabmrogeHus B
teneckon JIyHsl, niaxer,
TYMAaHHOCTEH U 3BE3AHBIX
CKOIJIeHuI"

O06o001eHre U CHCTEMaTH3aIIHS
3HaHuil. Posib GU3UKN 1 acTpOHOMUH
B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdhepax NeaTeTbHOCTH
YyeJIOBeKa

O06o0011eHNe U cuCTeMaTH3aIUs
3HaHuU. Ponb u MecTo pu3uku u
aCTPOHOMHHU B COBPEMEHHOU
Hay4YHOU KapTHHE MHpa

bubmuoreka [JOK
https://m.edso0.ru/1072021e

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

bubmuorexa [JOK
https://m.edsoo.ru/18f19f7c



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

O06o001IeHre U cHCTeMaTH3aIus
3HaHui. Ponb pusmdeckoit Teopuu B
(hopMUPOBaHHUH TIPEICTABICHHUH O

148 (hbU3UIECKOI KapTHHE MUPA, MECTO Brbmzorexa LIOK
1 Kap pa, https://m.edsoo.ru/e7d400f4
¢u3nvecKkoil KapTHHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUNA O PUPOC
149 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HaHui 1mo reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHui 1o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHui 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafch
O00011eHE B CHCTEMATH3AIUS
152 3HaHI/IHI; o Teme "CraTuka T];e oro brbmoreka LJOK
" pA https://m.edsoo.ru/3cca482e
Tela
O000111eHrE U CHCTEMATH3ALIHS
153 3HaHI/IH“I; 110 TeMe ""3aKOHBI : bubmiorexa HOK
; https://m.edso00.ru/32a4d1a0
COXPAHCHHUS B MEXaHHUKE
O06o001IeHre 1 CUCTEMaTH3 A
3HaHUM 1o Teme "OCHOBBI bu6mmoreka [IOK
154 . :
MOJIEKYJIIPHO-KUHETUYECKOIN https://m.edsoo.ru/ed440ca8
teopun"
O06o001IeHNEe U CHCTEMATH3ALIHS
155 3HaHuH 1o Teme "TepMoauHaMuKa bubmiorexa HOK
,P a ' https://m.edsoo.ru/c63f7¢10
TemnaoBble MAaITUHBI
O06o001IeHNEe U CHCTEMATH3ALIHS
156 3HaHUU 10 TeMe "ArperaTHbie bubnuorexa [IOK
COCTOsIHUS BelecTBa. Da30BEIE https://m.edsoo.ru/1d36b5b1
nepexoanl”
O0001IeHe B CUCTEMATH3 AU
HVI " 1 bu6mmoreka [IOK
157 3HaHUM MO TeMe "DIEeKTpUYECcKoe

mosne"

https://m.edsoo.ru/3bf0def9



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

O0001IeHYE ¥ cCUCTEMATU3 AU

bu6mmoreka [IOK

158 | smammi 10 TeMe "TIOCTOARHEIA https://m.eds00.ru/71453ee6
ANEKTPUIECKUHN TOK
O0001IeHNE U CUCTEMATH3AIUA
159 3HaHI/IHI; o Teme "Toku B pa;lJ'II/I‘IHBIX Eubmorexa LIOK
" https://m.edso0.ru/3d40077a
cpenax
160 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HaHW# 110 TeMe "MarautHoe nosne" https://m.edsoo.ru/3b4c06ae
PesepsHrIil ypok. O000IIEHHE U
161 CI/ICTIe)MaTma}l’LII)Hﬂ 3HaHHfIHl 110 TEME bubunorexa LIOK
" " https://m.edsoo.ru/053e2248
DneKTpoOMarHuTHasl WHIYKITUS
PesepsHrIil ypok. O000IIEHHE U
162 CI/ICTEMaTI/IBzIII)I/ISI 3HaHHfIHl 10 TEME bubanorexa LIOK
" " https://m.edsoo.ru/d6310bfd
MexaHnnyeckue KoneOaHus
PesepBubiil ypok. O000IIEHNE T
163 CI/ICTEMaTmZLII)Hﬂ 3HaHI/II;Iu 10 TEME bubunorexa LIOK
" " https://m.edsoo.ru/5e2bb83d
DNEeKTPOMarHUTHBIE KOJICOAHHUS
PesepBHeIit ypok. O000IICHHE 1
164 CHCTEMATHU3allNs 3HAHUM 10 TEME bu6mmoreka [IOK
"MexaHudecKue u https://m.edsoo.ru/96a7a2dd
3J€KTPOMAarHUTHHIE BOJIHBI"
PesepBHrIil ypok. O000IIIEHHE U
165 CHCTEM&THSZIII)I/IS{ 3HaHI/II\/'IHl 10 TEME bubanorexa LIOK
" " https://m.edsoo.ru/52ad1603
OnTHka
P i . 0600
€3epPBHBIN YPOK 0 EueHI/Ie u BuGmorexa IOK
166 CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe )
" " https://m.edsoo.ru/5beclc65
OcuoBrel CTO
PesepBHelit ypok. O6001IeHNE 1
167 CHCTeMaTH3alus 3HaHUH 110 TeMe bu6mmorexa [IOK
"KopnyckynsipHO-BOIHOBOM https://m.edso0.ru/f7¢59d38
Jyasn3m"
168 PesepBHEIt ypok. O000IICHHE 1 bubmioreka LJOK

https://m.edsoo0.ru/1f511654



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

cUcTEMATH3allNs 3HAHUI 10 TEME
"®usuka atroma"

PesepBubIil ypok. O600111eHIE 1

169 CHCTEeMaTHu3allMsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"®du3nka aTOMHOTO si7ipa U https://m.edsoo.ru/905c5ce0
3JeMEHTapHbIX YacTull"

P i . 0606

170 czzigf«zﬁ:ggﬁ 3Ha1§)I/II7LIu EEP;ZI\I:[IC 1 Eubmorexa LIOK

" " https://m.edsoo.ru/2bffb94c
DneMeHTHl acTpO(hU3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
NPoBEPsIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PUBUKH B OPMHUPOBAHUH
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM! TEXHUKH
Y TEXHOJIOTHUH, B IPAKTUYECKOU AEATEIbHOCTH JIIOAEH

10.2

Y4YuUTHIBaTh TPAaHUIBI NPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIETICH:
MaTepuajbHas TOYKA, WHEpLUAIbHAs CUCTeMa OTcuéTa, aOCOJIFOTHO
TBEPAOE TEJI0, UJICANbHBIN Ta3; MOJEIN CTPOCHHUS ra3oB, >KUJIKOCTEN U
TBEPIBIX TeJ, TOUEUHBIM DSIEKTPUYECKMH 3aps] — IpHU PpELICHUU
duznyecKux 3a1a4y

10.3

Pacno3naBare (Qusmueckue siBiIeHUs (IPOIECCH) W OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUUECKOW TEOpHUH
CTPOCHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABH)KEHHE, CBOOOHOE MaJIeHUE Tel,
JBW)KEHUE IO OKPYXKHOCTH, MHEPIHs, B3auMozeicTBue Teir; aupdysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHUE )KUKOCTEH U TBEPABIX T, U3MEHEHHE
00béMa TeN TpH HarpeBaHUM (OXJIAXIACHUH), TEIUIOBOE PaBHOBECHE,
UCIapeHHue, KOHJCHCalus, IUIaBJieHHe, KPHUCTAUIM3alus, KHUIICHHE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPH €r0 HArPeBaHWU B
3aKpBITOM COCYZ€, CBSI3b MEXJAy IapaMeTpaMu COCTOSHUSI ras3a B
M30IpoLeccax; AEKTPU3alNs Tel, B3aUMOJEHCTBHIE 3apsI0B

10.4

10.5

10.6

OnuceiBaTh ~ MEXaHWYECKOE  JBM)KEHUE, HCHOIb3yd  (hu3nyecKue
BEJIMYMHBI: KOOPAMHATA, IyTh, INEPEMEIICHUE, CKOPOCThb, YCKOPEHHE,
Macca Tena, CUjla, UMITYJIbC Tejla, KHHETUYECKas DQHEPIys, IOTEHLIUAIbHAs
SHEprusi, MexaHnyeckas paboTa, MEXaHU4eCcKasi MOILIHOCTb; IIPU OTUCAHUH
NpPaBUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI UCTONb3yEeMbIX BEJIMUYUH, UX
0003HaYeHHs] U €AUHMIIBI, HAXOJIUTh (POPMYJIbl, CBSA3BIBAIOLINE JIAHHYIO
(GU3MUECKyIO BETUUUHY C IPYTMMHU BEIMYMHAMU

OnucelBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIIOBBIC SIBICHUS,
UCIOJB3YS (pU3MUECKHe BEIMUMHBL: JaBJIEHUE ra3a, TeMIepaTypa, CpeIHss
KMHETUYECKass  JHEprus  XaoTHYECKOro  JBWJKEHHMS  MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI CKOPOCTb  MOJIEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSS dHEprus, paboTa rasa, KOdQQHUIMEHT MOJIE3HOTO IEHCTBUS
TEIJIOBOT'O IBUTATEJIS; IPH ONKMCAHUU MTPABUIIHO TPAKTOBATh (PU3NUECKHIMA
CMBICJI HCTIOJIb3YEMBIX BEIMYUH, UX 0003HAYEHUS U €MHHUILIBI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM

OnucelBaTh  M3YyYEHHBIE DJIEKTPUYECKUE CBOMCTBA  BELIECTBA W
JJIEKTpUYECKHUE SBJIEHUS (TPOLIECCHI), UCIIONIb3Ys (PU3NUECKIE BEIUYUHBI:
IIEKTPUYECKUI 3apsf, DJIEKTPUYECKOE II0JIe, HANPSKEHHOCTh OIS,
NOTEHLIMal, pPa3HOCTh MOTEHUUAJOB; TMpPU ONHCAHUU MPABUIBHO
TPAaKTOBaThb  (PU3UYECKUH CMBICI  HUCHOJb3YEMBIX  BEJIWYMH, UX
0003Ha4YeHHs U €IMHULIBL; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
(U3UUECKyIO BETHUUHY C IPYTUMHU BEIMYMHAMHU




10.7

aHATM3UPOBaTh  (U3UYECKUE TIPOIECChl U SABICHHS, HCHOJIb3YS
(u3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMHUpPHOro Tsarotenus, I, II u
III 3axonsl HbroTOHA, 3aKOH COXpaHEHUs MEXAaHUYECKON IHEPIUH, 3aKOH
COXpPaHEHHs HMIIYJIbCA, NPUHLMII CYNEPHO3ULIMU CWJI, IPUHLIHNI
paBHOIIpaBUs  WHEPLUAIBHBIX  CHCTEM  OTCUETa;  MOJIEKYJISIPHO-
KHHETUYECKYI0O TEOPHUIO CTPOEHHUS BEILECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpPEIHEW KHHETUYECKOM DHEpPruu TEIUIOBOIO [BHXKCHHUS MOJIEKYI C
aOCOJIIOTHOW TeMIepaTypoil, MHepBbli 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPaHEHHUs IIEKTPUUIECKOTO 3apsia, 3aKoH KyloHa; mpu 3ToM pa3inudarhb
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKEHHUE U
ycIIoBUsl (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC TPHHIIMIBI JICHCTBUS MAaIIUH, NPHOOPOB W
TEXHUYECKUX YCTPOWMCTB, pa3inyaThb yCJIOBUS UX 0O€30MacHOro
WCIIOJIb30BaHMs B IOBCEHEBHOW KU3HU

10.9

BrmmomaaTe OKCIICPUMCHTBI IO HCCJIICIOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUM H
IPOLIECCOB C UCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX M3MEPEHHH; TpH
3ToM (QopmynupoBaTh mpoOieMy (3ahady) HM THIOTE3Y Y4eOHOTO
9KCIIEPUMEHTa, COOMpPATh YCTAHOBKY U3 MPEIUIOKEHHOTO 000pyHI0BaHuS,
IPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI

10.10

Ocy1ecTBIATh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CHOCOO M3MEPEHMs M HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

10.12

HccnenoBaTh 3aBUCMMOCTH MEXAY (U3UUECKMMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; IMpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUPOBAaTh pe3yNbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
(GU3HYECKUX BEIMYMH B BUAEC TAOMUIl U TpadUKOB, AENaTh BBIBOJBI 11O
pe3yabpTaTaM UCCIeI0BaAHUS

Cobmronate npaBuiia 6€30MacCHOrO TPYAa IpU MPOBEICHUH UCCIIEA0BAHHM
B paMKax y4yeOHOTOo JKCIEPUMEHTa, Y4YeOHO-HCCIEIOBATEIbCKON |
IPOEKTHOM JI€ATEIbHOCTH C MCII0JIb30BAaHUEM M3MEPUTENbHBIX YCTPOHCTB
1 J1abopaTOPHOTO 000PYIOBAHUS

10.13

Pemats pacuéTHple 3a7auu ¢ SIBHO 3aJaHHOM (PU3UYECKOH MOJEINbIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBI U TPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4¥ BbIOMpaTh (PU3MUECKYIO MOJIEIb, BBLACIATH PU3NUECKUE BETHUNHBI
u (GopMysbl, HEOOXOIUMBbIE i €€ pelIeHMs, MPOBOIUTH PACUYEThl U
OLICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEITMUNHBI

10.14

Pemate Ka4yeCTBEHHBIE 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO IIENOYKY PACCYXKICHUN C OIOPONM HAa U3Y4YCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUECKUEe SIBICHUS

10.15

Hcnonp3oBaTh mpu  pemieHUH  y4eOHBIX  3ajjad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE TEXHOJOTMHM JJs TOHMCKA, CTPYKTYpUPOBAHMS,
UHTEpPIpPETallMd U TMPeJICTaBiIeHHUs] Y4eOHOM M Hay4YHO-TIOMYJISIPHOU
UHPOpPMAalLlUK, TOJYYEHHOM M3 pPa3IMYHbIX HMCTOYHHKOB;, KPUTHYECKU
AHAIM3UPOBATH MOJTyYaeMylo HH(OPMALIKIO

10.16

10.17

[IpuBOoUTH, TpPHUMEPHI BKJIAJa POCCHUCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH

Hcnonb3oBath TeopeTHUECKHUE 3HAHUS IO (PU3HKE B MOBCEAHEBHOM KU3HU
Uil oOecriedueHHsl O€30MacHOCTH MpU  OOpalleHuH C TNpudopaMu |




10.18

TCXHUYCCKUMHU yCTpOfICTBaMPI, AJI1 COXpaHCHUA 300POBbS U CO6JIIOI[CHI/ISI
HOPM 3KOJIOTHYECKOI'O IMTOBEACHHUS B OKPY)KaIOH_[eﬁ cpeaec

PaGoraTe B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIEI, PAIMOHATBFHO PACTIPEACTSATh 00sS3aHHOCTH
U TUIAHMPOBAThH JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBAaTHO
OLICHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIIBl B pELICHHE
paccMaTpuBaeMoii MpoOIeMbl

11 KIIACC

Kon
NPoBePsIEMOro
pe3yJbTara

111

11.2

11.3

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha IPUMEPaAX POJIb U MECTO (U3HKH B (DOPMHUPOBAHUH
COBPEMEHHOI Hay4YHOH KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU
Y TEXHOJIOTUHM, B MPAKTUYECKON NEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U
€AMHCTBO (hPM3MUYECKOI KapTUHBI MUpa

Y4uTHIBaATh rpaHullbl IIPUMCHCHHUS HU3YYCHHBIX (I)I/I3I/I‘IGCKI/IX MO,Z[CHCI)'II
TOYCUHBIN BHCKTpI/I‘ICCKI/IfI 3apsan, AacpHad MOACIb aToMa, HYKJIOHHAas
MOJECJIb aTOMHOI'O dJipa IIpu pCIICHUN (1)I/I3I/I‘IGCKI/IX 3aJga4

Pacno3naBare (Qusmueckue siBiIeHUs (NMPOIECCH) W OOBSICHATH WX Ha
OCHOBE 3aKOHOB 3JIEKTPOJIMHAMHUKH U KBAHTOBON (PU3UKU: dJIEKTpUUECKas
IIPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aUMOJIEMCTBUE MAarHUTOB, JJEKTPOMAarHUTHAS WHAYKLUS,
JeicTBE MarHUTHOTO TT0JISI Ha IPOBOIHUK C TOKOM U JABFKYIIUICS 3apsi,
3JIEKTPOMAarHUTHBIE KoJiebaHuss W BOJIHBI, IpSAMOJIMHEHHOe
pacnpocTpaHEeHUE CBeTa, OTpPakEHHE, IpesIoMIIEHHEe, UHTepdepeHIus,
TUQpakLus 1 NOJIspU3aIis CBeTa, AUCIEPCus cBeTa, (POTOAIEKTPUUECKHUMA
b dext (hoToaddekT), cBETOBOE NaBlieHNE, BOSHUKHOBEHUE JTMHEHIATOTO
CIeKTpa  aToMa  BOJOPOJAa, €CTECTBEHHas M  HCKYCCTBEHHas
PaAMOaKTUBHOCTh

11.4

11.5

OnuceIBaTh U3y4EHHBIE CBOICTBA BellecTBa (3JIEKTPUUYECKIE, MarHUTHBIE,
ONTUYECKHE, JJIEKTPHUECKYI0O MPOBOJUMOCTh pPAa3JIMYHBIX Cpel) U
AIIEKTPOMAarHWTHBIE SIBJIEHMSI (TIpOIecChl), MCHOIb3Ys (pU3MUecKue
BEJIMYMHBL: DJIEKTPUYECKUH  3apsl, CHJa TOKa, JJIEKTPUYECKOE
HaNpsDKEHUE, 3JIEKTPUYECKOE CONMPOTHUBIIEHUE, PAa3HOCTh IMOTEHIIMAJIOB,
O/1C, pabora ToKa, MHAYKLMS MarHUTHOTO IOJIA, CUiIa AMIiepa, cuia
JlopeHnia, MHAYKTUBHOCTb KATYIIKH, D3HEPITUS DJIEKTPUYECKOIO H
MarHUTHOTO TMOJIEH, Mepuoa M YacToTa KojeOaHWi B KoJebaTelbHOM
KOHType, 3apsii W CWwia TOKa B IIpolecce TapMOHMYECKUX
AIIEKTPOMArHUTHBIX KoJeOaHHH, (OKYyCHOE pacCTOSHUE U ONTHYECKas
CWJIa JIMH3BI; MIPU OMKCAHUU MPAaBUIBLHO TPAKTOBATH (PU3NUYECKUI CMBICI
UCTIOJb3YEMbIX BEJIWYMH, WX OOO3HAYEHWsS M €IUHHIIbI; YKa3bIBaTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU

OnuceiBaTh HU3YUCHHBIC KBAHTOBLIC ABJICHUSA H MPOLCCCHI, HUCIOJIb3Yyd
(1)I/ISI/I‘I€CKI/I6 BCJIIMYHHBI: CKOPOCTH OJCKTPOMArHUTHBIX BOJIH, JIWHA
BOJHbBI M 4YaCTOTa CBC€TA, OHCPIrUd HW HMIIYJIbC q)OTOHa, nepuon




NOJTypacmajia, SHEPTusl CBA3M aTOMHBIX SJIEP; NMPH OMHCAHUU MPABUILHO
TPaKTOBaTh  (PU3MYECKUI  CMBICI  HCIOJIB3YeMBIX  BEIMYHMH, HX
0003HauCHHsI U CAMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE TaHHYIO
(GHU3MUYECKYIO BEIUUUHY C JPYTUMU BEIMYMHAMH, BBIYUCIATH 3HAYCHUC
(bU3HYECKON BETUIMHBI

11.6

Ananu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUSA, HCIOIB3YS
¢u3nyeckue  3aKOHBI W NpUHOMIBL  3akOH  OMma,  3aKOHBI
NI0CJIE0BATENBHOIO U NApaJICIbHOTO COCAMHEHUS IIPOBOJHHUKOB, 3aKOH
Jbxoyns — JleHna, 3akOH 3JIGKTPOMarHUTHOM MHIYKLMH, 3aKOH
IPSIMOJIMHEMHOIO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPa)KEHUS CBETA,
3aKOHBI MPEJIOMIIEHHs CBeTa, ypaBHeHUEe DiHIITeHa 11 poTorddexra,
3aKOH COXPaHEHUS OHHEPruH, 3aKOH COXPaHEHMsI MMIIYJbCa, 3aKOH
COXpPaHEHMsI 3JIEKTPUYECKOro 3apsia, 3aKOH COXPAaHEHHsS MacCOBOIO
yucia, MOCTyJNaTel bopa, 3aKOH paJMOaKTHBHOIO pacnajaa; MpH 3TOM
pasinyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPaXEHHE U YCJIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

11.7

11.8

Onpeaenﬂb HaIlpaBJICHUC BCKTOpa HWHAYKOHWMHM MArduTHOIO  ITOJIA
IMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIBI HopeHua

CTpouTh ¥ ONHUCHIBATh M300paKEHUE, CO3/1aBaEMOE IIJIOCKUM 3epKaJioM,
TOHKOH JIMH30U1

11.9

11.10

11.11

BBINOJHATE KCIEPUMEHTBI 110 MCCIICIOBAHUIO (DU3NYCCKUX SIBICHUH U
MIPOIIECCOB C HCIIOJIb30BAHMEM IPSMBIX U KOCBEHHBIX HM3MEPEHUH; MpH
sToM (opmynupoBaTh mpodieMy (3amady) M TUIOTE3y Yy4eOHOro
IKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUS,
IIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

Ocy1miecTBIATh NpSMbIE U KOCBEHHBIE U3MEpEHUs (PU3UUYECKUX BEJINYMH;
IIPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U MCIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH (U3UUECKUX BEIMYUH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUJE
TabJIML ¥ TpauKOB, IeJaTh BHIBOBI 10 PE3YyIbTaTaM UCCIIEIOBAHUS

11.12

11.13

11.14

Co0mroaTh ipaBuiIa 0€30MaCHOTO TPY/a MPH MPOBEACHUN UCCIIEIOBAHUM
B paMKax Y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIEeI0BaTeIbCKOH H
MIPOEKTHOM JIEATEIEHOCTH C MCIIOJIb30BaHNEM M3MEPHUTEIBHBIX YCTPOHCTB
U J1abOpaTOpHOTro 00OPYIOBAHUS

Pematp pacu€THble 3aauu ¢ SIBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCIIONB3Ysl (PU3NYECKHE 3aKOHBI M TPUHITUITBL, HA OCHOBE aHAN3a yCIOBHUS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJEIb, BELACTATh PU3NISCKUE BETUIHHBI
u (QopMyIbl, HEOOXOAUMBIE sl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATh PEAIbHOCTh MOJYICHHOTO 3HAYCHHSI (PU3NUECKON BETHUHHBI

Pemarsn KadeCcTBEHHBIE 3aJa4H: BBICTPANBATh JIOTHYECKH

HCIMIPOTUBOPCUUBYIO LCIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha H3Y4YCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~IGCKI/IC SABJICHUS

11.15

Hcnonp3oBaTh mpu  pemieHUH  y4eOHBIX  3ajjad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE TEXHOJOTMHM JJs TOHMCKA, CTPYKTYpUPOBAHMS,
UHTEpPIpPETallUd W TMPeJICTaBlIeHHUs] Y4eOHOM M Hay4YHO-TIOMYJISIPHOM
uHPOpPMALIMK, TOJYYEHHOM M3 pPAa3JIMYHBIX MCTOYHHMKOB; KPUTUYECKH
aHAJIM3UPOBATh MOJy4aeMyro HH()OpMaIUIO




11.16

OOBSCHATh TPUHIUIBI JCUCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30IaCHOTO WCIOJb30BaHHUS B
HOBCE€IHEBHON XU3HHU

11.17

[IpuBoauTh TpUMEpPHl BKIAAa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBACHEHHE MPOLIECCOB OKPYXAIOIIEro
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

11.19

Hcnonb30BaTh TeOpEeTHUSCKHUE 3HAHUS 110 (DU3HKE B MOBCETHEBHOMN KU3HH
U1 oOecrieueHHsl O€30MacHOCTH MpU  OOpalieHuH ¢ NpudopaMud |
TEXHUYECKUMHU YCTPONCTBAMH, JIJISI COXPAHECHHUS 370POBbS M COOTIOACHHUS
HOPM JKOJIOTUYECKOTO TOBE/ICHUS B OKPYKAIOIILH cpelie

PaGoraTe B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIEI, PAIMOHATBFHO PACIIPEACTSATh 00sS3aHHOCTH
U IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAAPTHBIX CUTYyalUsX, aJ€KBAaTHO
OIICHUBATh BKJAJ KaXIOrO0 W3 YYACTHHUKOB TPYIIBl B PEIICHUE
paccMaTpuBaeMoii MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pas3aejia IJIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

1.1

1.2

®usuka — Hayka o npupone. Haydnbele meTonbl
MIO3HAHM OKPY’KaIOILEro Mupa. Pounb
JKCIIEPUMEHTA U TEOPUU B IIPOLECCE IO3HAHUSA
IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

MogenupoBanue  (GU3MYECKUX ~ SBICHUH U
npoueccoB. Hayunble rumores3sl. ®Pusnueckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢u3znuyeckux 3akoHOB. [IpuHIMI COOTBETCTBUS.
Pore um Mecro ¢usuku B  GOpMHPOBAHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
IIPAKTUYECKOMN AESTEIbHOCTH JIIOAEH

MEXAHUKA

#H##Par#t##KNUHEMATUKA
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Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHUUYECKOro aABikeHusa. Cucrema orcyéra.
Tpaexropus

2.1.2

[Tepememenne, CkopocTh (CpedHssl CKOPOCTb,
MI'HOBEHHAas CKOPOCTb) " YCKOpEHHe
MaTepUalbHOM TOYKH, HMX MPOECKIUH HA OCH
cuctemsl koopauHaT. CiokeHue nepeMeleHuil u
CJIO’KEHHE CKOPOCTEMN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPAMOJIMHENHOE IBHKEHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IyTU U NEPEMEILIECHHUS MATEpUaIbHON TOYKU OT
BpEMEHU

2.1

2.14

CBoOoHOE majieHue. Y CKOpeHHe CBOOOTHOTO
naIcHus

2.15

2.1.6

KpuBonumnelinoe JIBHYKEHUE. PaBrOMepHOE
JBIKEHHE MaTEpUAJIbHOM TOYKH IO OKPYKHOCTH.
VYrioBast CKOpOCTb, TUHENHAsA CKOPOCTh. Ilepnon n
gacroTa. [{leHTpocTpeMuTenbHOE yCKOpeHNE

TexHuueckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HETIHBIC U PpEMCHHBIC IIEPCAAYN

2.1.7

[TpakTuueckue paboTel. M3MepeHne MrHOBEHHOU
ckopoctu. HccnenoBanue COOTHOLIEHUS MEXKIY
MyTSIMU, MPONEHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHU
MpYU PaBHOYCKOPEHHOM JBH)KEHUH C HA4YaJIbHOM
CKOpPOCTBIO, paBHOM HyNI0. M3yueHue IBUKEHUS




2.2

2.2.1

mapukKa B BA3KOW KUAKOCTU. M3yueHue nBuKeHUs
Tesa, OPOIIEHHOTO TOPU30HTAIBHO

#HPar##H# JMHAMUKA

[Ipuniun otHocuTenbHocTH [anmunes. IlepBsiit
3akoH HproToHa. IHepuuanbHbie CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [IpuHiun cyneprno3uuuu cuil

2.2.3

Bropoii 3akoH HbroToHa 1511 MarepuaabHOM TOYKH
B nHepuuanbHol cucrteme otcuéra (MCO). Tpernii
3akoH HproTOHA JUIst MaTepHAIbHBIX TOUEK

2.24

3akoH BceMUpHOrO TAroTeHus. Cuila TSHKECTH.
I[TepBast KocMu4ecKasi CKopocTb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBKEHHMS U cuiia TpeHus nokosi. Koaddurment
TPCHUA. Cuia COIMPOTHUBJICHUSA IPHU ABUIKCHUU TECJIa
B JKUJIKOCTH HJIH ra3e

[ToctynmaTensHOe W BpallaTelbHOE JIBUKCHUE
a0COJIFOTHO TBEPJIOTO Telia

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHUS.
[nedo cumel. YcnoBusi paBHOBECHS TBEPJIOTO Tela
B ICO

2.2.9

TexHuueckue yCTpOﬁCTBaZ INOAIINITHHUKH,
JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue BUKEHUSA
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MO JEHCTBUEM
HECKOJbKHUX cuil. MccnenoBaHue 3aBUCUMOCTH CHII
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOpMUPYEMO
MPY>KWHE U PE3NHOBOM 00pasiie, OT BEJIMUYHUHBI HX
nedopmaruu. MccnenoBanue yciaoBUii paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

2.3

###Par###3AKOHBI COXPAHEHIA B MEXAHUKE

2.3.1

NMnyneCc ~ MaTepuallbHOW  TOYKH,  CHUCTEMBI
MaTepualbHBIX  TOYEeK. MMImynabc cuiabl H
M3MEHEHHE UMITyJIbCa Teja

2.3.2

2.3.3
2.34

3akoH coxpanenus nmmyinbsca B ICO. PeaktuBHOE
JIBUKECHHE

Pabora cuiiet
MOoOIIHOCTE CHUIBI

2.3.5

2.3.6

Kunetnueckass »HeEprus MaTrepuagbHOM TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

IToTenunanbHast SHEPTH. IloTenumanpHas OHCPIrus

yIpyro nehopMUPOBAHHOM MPY>KUHBI.
[loTenuumanbHas SHEPTUst Tena BOIH3U

MTOBEPXHOCTH 3EMIIU

2.3.7

HOTGHHI/IaIII)HI)Ie 1 HCIIOTCHIIUAJIBHBIC CUJIBI. CBHSL
paboThl HEMOTEHIHUATBHBIX CHUI C H3MEHEHHEM
MEXaHUYECKOW DHEPruu CHUCTEMBI Tell. 3aKoH




COXpPaHCHUMA MEXaHHUYECKOM OHCPTUU

2.3.8 VYipyrue v Heynpyrue CTOIKHOBEHUS

239 TCXHH?GCKHC yCTpoﬁCTBa:v JIBHKCHUE  PaKeT,
BOJOMET, KOIIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckne  pabotel.  M3ydeHue  cBs3M

2310 CKOpPOCTEMl  Ten  NpU  HEyNpyrom  yzaape.

HCCJ’ICI{OBaHI/Ie CBA3HU pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOI SHCPTrHHU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

3.2

#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

OcHoBHbIE MIOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKOM TEOpUU. BpOYHOBCKOE IBHIKECHHE.
Huddysus. Xapakrep JIBIDKCHHUSI u
B3aMMO/JICHCTBHS YaCTHI] BELIECTBA

3.1.2

Mopenu cTpoeHMs Ta30B, )KMAKOCTEW M TBEPIBIX
Tell U OOBICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE
3TUX MOJIEJIEN

3.1.3

3.14

Macca  mousekyn.  KommuecTBO — BeliecTsa.
[TocrosinHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.15

3.16

3.1.7

Mogenps uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€ANbHOIO
rasa

AOGcomoTHast TeMmmepaTypa Kak Mepa CpeaHen
KMHETUYECKOW DSHEPrMM TEIJIOBOIO JIBMIKEHUS
yactul raza. [llkana remnepatyp KenbBuna

VYpaBuenune Kiamnelipona — MeHpaeneeBa. 3aKkoH
JanbroHa

3.1.8

I"a30BbI€ 3aK0HBI. M30mponiecchl B nacanbHOM raze
C IOCTOSIHHBIM KOJINYECTBOM BEILIECTBA: U30TEPMA,
n30xopa, n3obapa

3.1.9

TexHu4YeCcKre yCTpOICTBA: TEPMOMETP, OapOMETP

3.1.10

[IpakTueckue pabGoTsl. M3mepeHune  macchl
BO3/lyXa B KiIacCHOW komHare. HccienoBanue
3aBUCUMOCTH MCXKAY HapaM€TpaMHu COCTOSHHUA
pa3pexEHHOro rasa

OCHOBbI TEPMOJIMHAMMUKNA

321

TepmonnHamuueckass — cucreMa.  BHyTpeHHss
HHEPIUsl TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

KonuuectBo Temnorsl u pabora. BHyTrpenHss
SHEPrusl OJHOATOMHOIO UAEAIBHOIO rasa

Busr TEIUIONEepEIaYun: TEIUIONPOBOAHOCTD,
KOHBEKIMA, W3JIydyeHHe. Temno€éMKocTh Tena.
VYnaenpHas  TEIIOEMKOCTL  BemiecTBa. Pacuér
KOJIMYECTBA TEIJIOTHI MPHU TEIIONEepeiaue




3.2.4

IlepBbiii 3akoH TepMoauHaMuKH. [IpuMeHeHue
IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
['paduueckast uHTEpIIpeTaIys paboThl rasa

3.2.5

TermoBele  MammHbl.  [IpuHIUMIBL  IEUCTBHS
TeIJIOBbIX MamuH. [IpeoOpazoBaHus »HEpPrUu B
TEIIOBBIX MamuHax. Koadduiment mone3Horo
nevictBust (manee — KIIJ) TermoBoit MamiuHBI.
[Muxn Kapuo u ero KIIJ{

3.2.6

Bropoii 3akon tepmomunamuku. HeoOGparumoctsb
MpOLIECCOB B Ipupoae. TeruoBble JBUTATENH.
DKOJIOru4YecKre mpoodIeMbl TEIUIOIHEPTETHKU

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTeIb
BHYTPEHHEI0 CropaHusi, ObITOBOM XOJIOIMJIbHUK,
KOHJIULIHOHED

3.2.8

[Tpaktudyeckue paboTel. M3MepeHue yaenbHOM
TEIUIOEMKOCTH

###Par### AT PEI’ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE

I[NEPEXO/IbI
[TapooOpa3oBanue u koHaeHcaunus. Mcnapenue u

331 KHIICHHEe. YJIeTbHas TEIUIoTa MapooOpa3OBaHUS.
3aBUCHMOCTb TEMIIEPATyphl KUIICHUSI OT 1aBJICHUS

332 AOcontoTHasT M OTHOCUTENIbHAas  BIAKHOCTh
BOo3ayxa. Haceliennslii map
Teépnoe Temo. Kpucrammdeckue u amopdHbie

3.3.3 Tena. AHM30TPONUS CBOMCTB KpUcTauioB. JKunkue

3.3 KkpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

33.4 IInaBnenue u kpucraum3anus. Y 1eiabHas TEIIoTa
iaBneHus. Cyonumanus

3.35 YpaBHEeHHE TEIUIOBOTO OamaHca
TexHudyeckne  yCTpoOWCTBa: TUTPOMETP u

336 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MTOJIyUYEHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  4YHCIE
HAaHOMATEpHaJIOB, U HAHOTEXHOJOTUHU

337 [Tpaktuyeckue paboTsl. M3MepeHue BIa)KHOCTH
BO31yXa

4 DJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA

411 OnexTpuzanus Tel. OIEKTpUUECKHH 3apsia. [[Ba
BU/JIA DJIEKTPUUECKHX 3apsi/I0B

4.1.2 IIpoBOTHUKY, TUDIIEKTPUKH U MOJTYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHHsI JJIEKTPUUECKOTr0 3apsiia

4.1 4.1.4 B3aunmoneiictBue 3apsaoB. 3akoH Kynona

DIIEKTpHYECKOE ToJie. HanpsxénnocTs

4.1.5 aneKkTpudeckoro mnousid. llpuHnun cyneprno3unuu.
JIuHuK HanpsHKEHHOCTH IEKTPUYECKOTO MO

416 PaGora  cui  3JIEKTPOCTAaTUYECKOTO  MOJIA.

Ilorenuuain. Pa3zHocTh HOTEHITNATIOB




HpOBOILHI/IKI/I U OUSJICKTPUKU B MOCTOAHHOM

4.1.7 ANEKTPUIECKOM noJie. Jusnexrpudeckas
IPOHHIIAEMOCTh
OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. DHEPTHs 3apssKeHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOICTBa: AIIEKTPOCKOTI,
419 AIIEKTPOMETP,  JJEKTPOCTaTHUYeCKas  3alluTa,
3a3eMJICHHE  3JIEKTPOIPUOOPOB,  KOHJAEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

#H#Par###TIIOCTOSIHHBIA DJIEKTPUYECKUN TOK. TOKU B

421

PA3JIMYHBIX CPEJAX

YcnoBus CYIIECTBOBAHUS OCTOSHHOTO
anekTpuueckoro Toka. HMcrounwku Toka. Cuna
TOKa. [IOCTOAHHBIN TOK

4.2.2

Hanpsokenue. 3akon Oma i1 yyacTka Lenu

4.2.3

4.2.4

ONEeKTpUYecKoe  CONpOTUBIIEHUE. Y IEeIbHOE
COIMPOTHBIICHUE BEIIECTBA

HOCJ’ICI{OB&TGJ’IBHOC, mapaajicjibHOC, CMCIIaHHOC
COCAMHCHHUC ITPOBOAHUKOB

4.2.5
4.2.6

PaboTa snektpuueckoro toka. 3akoH JDKoyms —
Jlenma

MOUIHOCTh JEKTPUUECKOI0 TOKA

4.2.7

4.2.8

4.2.9

anekTponBrkymmas cuina (mamee — JIJC) wu
BHYTpPEHHEE COINpPOTHBIEHHE MCTOUYHUKA TOKA.
3akoH Oma  jans  m1ONHOM  (3aMKHYTOM)
anekTpuueckoit rienu. Kopotkoe 3ambikaHue
OJeKTpOHHAs: MPOBOJUMOCTb TBEPIBIX METAJIJIOB.
3aBHCUMOCTh  CONPOTHBIIEHUS ~ METAIOB  OT
temneparypbl. CBepXIpOBOIUMOCTh
OnexkTpudeckuid TOK B Bakyyme. CBoiicTBa
DIIEKTPOHHBIX ITyYKOB

4.2.10

[TonmympoBonuuku. CoOOCTBEHHass W TpPUMECHas
MPOBOJIUMOCTh TOJYNPOBOAHUKOB. CBOICTBa p-N
nepexoja. [lomynmpoBoAHUKOBBIE TPHOOPHI

4211

DIIeKTPUUECKUI TOK B 3JEKTPOJIUTAX.
DJIEKTPOIMTHYECKAS AUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEKTpUUYECKUH TOK B razax. CaMmoCTOSITENbHBIA 1
HECAMOCTOSITENIbHBIA pa3psa. Pa3iauuHble THIBI
CaMOCTOATENIBHOTO pa3psana. Monnus. [Inazma

4.2.13

TexHu4eckne ycTporucTBa: aMIepMeTp, BOIbTMETD,
peocrar, VCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopsI,
AIIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJI, TEPMUACTOPHI U




(GOTOPE3UCTOPBI,  MOMYMPOBOJHUKOBBIA  THOJ,
rajibBaHuKa

[IpakTueckue paboThl. V3yueHue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

4.2.14 N3meperne DOJIC wHUCTOYHMKA TOKa U €rO
BHYTpEHHETro  compotuBieHus.  HaOmroneHue
AJEKTPOJIN3a
11 KIIACC
Kon Koanposepsiemoro
IIpoBepsiemMble 3JIEMEHTHI COEP:KAHUS
pa3iena  3JieMeHTa
4 DJIEKTPOAMMHAMUKA
##H#HPar###MATHUTHOE ITIOJIE. DJIEKTPOMAT'HUTHA A MHAYKIMA
431 [TocrossHHBIC MAarHHThI. B3aumoneiictBue
ITOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOM MHIYKIUU.
432 [Mpunnun cynepno3unuu. JIMHUKM MarHUTHOM
AHIAYKIUH. Kaptuna  nuHwmii MAarHUTHOHU
WHJIYKIIUH TT0JIS1 TOCTOSIHHBIX MarHUTOB
MarsuTHoOe 10Jie MPOBOJIHUKA ¢ TOKOM. KapTuHa
JUHUHN TOJSI JUTMHHOTO MPSMOTO MPOBOJHUKA U
4.3.3 3aMKHYTOT'0 KOJIbLIEBOTO TPOBOJIHUKA, KATYIIIKH C
TokoM. OmeiT  Opcrega.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE
Cuna Jlopenma, e€ MoAynb U HampaBlIcHHE.
4.3.5 JIBrKeHne 3apsKEHHON 4acTULbI B OJTHOPOJHOM
MarHuTHOM noJie. Pabota cusl Jlopenia
4.3 43.6 SIBICHHE IEKTPOMArHUTHOW WHYKIIAH
437 [ToTOK BEKTOpa MAarHUTHOM WHIYKIIMH
4138 OAC wuHayKuuu. 3aKkoH AJIEKTPOMAarHUTHOM
unaykunn Oapanes
BuxpeBoe snekrpudeckoe none. IC unayKmm
4.3.9 B MPOBOJIHUKE, JIBIKYIIEMCS MOCTYIATEIbHO B
OJTHOPOTHOM MarHUTHOM IIOJIe
4.3.10 [IpaBusno Jlenua
4311 NunyktuBHOCTD. fBnenune camounaykuuu. 3/C
CaMOWHTYKITUH
4.3.12 DHeprusi MarHUTHOTO TOJIsl KATYHIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE MOJIe
TexHudeckue YCTpOMCTBA: MTOCTOSTHHBIC
4314 MarHMThl, JJIEKTPOMArHUTHI, JICKTPOBUTATEIb,
YCKOPUTENH AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS T1eYb




4.3.15

[IpakTuyeckue paboThl. M3ydeHHe MarHUTHOTO
I10JIs1 KaTyIIKH ¢ TOKOM. McciienoBanue neicTus
IIOCTOSIHHOTO MAarHUTa Ha pPaMKy C TOKOM.
HccnenoBanue  sABIEHUS  JJIEKTPOMAarHUTHOM
UHIYKIHUH

KOJIEBAHMA 1 BOJIHBI

5.1

##HPart#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Koneb6arenbnas cucTema. CBoOoanbie
KoJieOaHusI. I"apmonnueckue KoJieOaHusI.
[Tepuon, yactoTa, aMruTyaa u asza KosedOaHmii

5.1.2

5.1.3

[IpyxuHHBIN MasTHUK. Maremarnueckuit
MasiTHUK

YpaBHeHue TapMOHUYECKHX KoseOaHui.

Kunemarnueckoen IUHAMUYECKOE OIUCAHUE
KO0JI€0aTeILHOTO ABUKECHUS

5.14

5.15

5.16

[IpeBpamieHue HsHEpruM IpU TaAPMOHUYECKUX
konebaHusax. CBs3p aMIUIUTYAbl KoJeOaHM
WCXO/IHOM BEIMYMHBI C aMILTUTYIaMH KOJIeOaHMi
€€ CKOPOCTH U YCKOPEHMS

Komnebarennpublit KOHTYD. CBo0OOHbBIE
JJNIEKTPOMArHUTHBIC KOJCOAHUS B WICATHLHOM
KoJeOaTenbHOM KOHTYpe. AHAJOTHS MEXIy
MEXaHUYECKHUMU u AIIEKTPOMATrHUTHBIMH
kojebanusmMu. @opmyna TomcoHa

3aKOH COXpaHEHHMs OSHEPruM B HJICAIBHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BoiHyK7eHHBIE ~ MEXaHWYECKHe  KoyieOaHUs.
Pesonanc. Pe3oHaHcHas kpuBas. BelHyXICHHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus.

5.18

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) MNEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOG n
,Z[eI\/’ICTBYI'OH_[ee 3HA4YCHUC CHIJIbI TOKa u
HAITps>KCHUA

5.1.10

5.1.11

Tpanchopmarop. IlpousBoactBo, mnepemaya u
notpeOieHne ANEKTPUYECKON SHEPTUH.
DKOJIOTUYECKHE PHUCKHM TpU  MPOU3BOJACTBE
NEKTPUYECKOU JHEPIrUH. Kynstypa
HCIIOJIb30BAHUS ANEKTPOIHEPTUH B
IIOBCEJHEBHOU KU3HU

Texuuueckue YCTpOMCTBA: ceifcmorpad,
3JEKTPUYECKNUN 3BOHOK, JIMHUHU 3JIEKTpoIepead

5.1.12

[MpakTHyeckue paboTHI. Uccnenosanue
3aBHCUMOCTH TIepHoJia MajbIX KoJiebaHu# rpysa
HAa HUTH OT JJIMHBI HUTH M MAacchl Tpy3a.
HccnenoBanne NEpeMEHHOIO TOKa B LENU U3
MOCTIeIOBATEIbHO COCTUHEHHBIX KOHJ/IEHCATOPA,
KaTyIIKU ¥ Pe3UCTOpa




5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

5.2.2

Mexanuueckue BOJIHBI, YCJIOBHS
pacnpoCcTpaHeHHUS. [Tepuon. CxkopocTthb
pacrmpocTpaHeHus U JuiMHa BoJHBL. [lonepeunsie
Y IPOAOJIbHBIE BOJIHBI

#H##Par###  HWurepdepenuus u  audpakius
MEXaHHYECKUX BOJH

5.2.3

5.24

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3ByKa.
BricoTta ToHa. TeMOp 3ByKa

DNIEKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3TYYCHHUS
3JEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHtauusi BektopoB E, B wmw v B
3JIEKTPOMArHUTHOW BOJIHE B BaKyyMe

525

CBoiicTBa JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
IpejloMIIeHue,  noysgpu3auus,  Judpaxuus,
untepdepenius. CKOPOCTh IEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[IIkana 3yeKTpOMarHuTHBIX BOJIH. [IpnMeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[IpyHUMIIBI  pagUOCBA3M M TEJICBUIACHUS.
Panuonokamus. DneKTpOMarHuTHOE 3arpsi3sHEHUE
OKpYIKaroIen cpeibl

TexHuyeckue yCTpOICTBA: MY3BIKaJIbHbBIE
WHCTPYMEHTBI, YIBTPa3ByKOBas JIUAarHOCTHKAa B
TEXHUKE U MEIULIMHE, pajap, paauoONpUEMHUK,
TeJIEBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

###Par###OIITUKA

5.3.1

[IpsiMonuHeiHOE pacnpoCTpaHEHUE CBETa B
oaHOpoaHOM cpene. JIyu cBeta

5.3.2

5.3.3

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoeHne n300paskeHHi B IIIOCKOM 3epKalie

IIpenomnenue cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab NPeIOMIICHHS

5.34

535

[Tonmnoe BHyTpeHHee oTpakeHue. lIpenenbHblil
YTOJ1 IIOJTHOTO BHYTPEHHETO OTPaKEHUS

Hucnepcusi cera. CHOXHBIM cocTaB Oenoro
ceera. [IBer

5.3.6

Cobwuparomue U paccenBaromue TUH3bL. ToHKas
nrH3a. DOKyCHOE PacCTOSHUE U ONITUYECKAs CUJIa
TOHKOM JuH3bL. [locTpoenue wn300pakeHuil B
coOMparmux ¥  PacCEeHBAIOIIMX  JIMH3AX.
®opmyJiia TOHKOW JIUH3BL. Y BEIMUECHHE, 1aBAEMOE
JIMH30H

5.3.7

5.3.8

[Ipenensl  DPUMEHUMOCTH  T€OMETPUYECKOM
ONTUKH

WnTepdepenius CBETa. KorepenTHsie
WCTOYHUKHU. Y CIIOBUSI HAOIIOACHHUSI MAaKCUMYMOB




U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE
OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakius ceera. Judpakunonnas pemérka.
VYcioBue HaONIOICHUS TJIABHBIX MaKCHMYMOB

5.3.9 IpU MaJeHUd MOHOXPOMATUYECKOTO CBeTa Ha
T(QPAaKIUOHHYIO PEHIETKY

5.3.10 [Tonsipusanus cBeta
TexHudeckue  yCTpOWCTBA:  O4YKHM,  JIyIa,

5311 ¢dotoanmnapar, MIPOEKIIMOHHBIN amnmapar,
MHUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONTHKA,
T pakMOHHAs PEIETKA, MOISIPOU
[IpakTuueckue paboThl. M3MepeHue mokazaTens

5312 MPETOMIICHUSI. HccnenoBanue CBOWCTB
n300pakeHUI B JINH3aX. HaOnronenue

AUCIICPCUHU CBCTA

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['panuip! MIPUMEHUMOCTH KJIacCHUYECKO
MEXaHUKH. [TocTynater TEOPUH
OTHOCUTENIbHOCTH: WHBAapHUAHTHOCTH  MOJYJIA
CKOPOCTM  CBE€Ta B  Bakyyme, [PUHIIMII
OTHOCHUTEIBHOCTH DWHINTEHHA

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.
3aMeIIJIeHI/Ie BPEMCHH U COKpAIICHUC NJIMHBL

6.3

DHeprusi ¥ UMIYJIbC CBOOOHOM YACTHUIIbI

6.4

CBsi3p  Macchl C DJHEpruel u HUMIYIbCOM
CBOOOTHOM YaCTHIIbI. DHEPTHs MOKOsI CBOOOIHOM
YaCTHULIbI

7.1

7.2

KBAHTOBAA ®U3UKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU
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7.12

®ortonbl. dDopmyna Ilnanka cBsI3U dSHEpPrUu
(¢oTOHA C €ero 4actoTol. DHEpPrus U HMILYJIbC
¢dboToHa

OtkpeiTHe U HccaenoBaHue  (ortorddexra.
Ompitel A.I'. CtoneroBa. 3akoHsl poTrorddexra

7.1.3

7.14
7.15

VYpaBHenune OiHmTelHa A poTodddexra.
«Kpacnas rpanuna» gotordpdexra

JlaBnenue ceera. OnbiTel I[1.H. JIeObeneBa
XuMHuueckoe IeHCTBHE CBETA

7.1.6

7.2.1

7.2.2

Texauveckue yCTpOcTBA: (hoTO31EMEHT,
(dhoTonaTunK, coTHeYHast 0aTapesi, CBETO IO

CTPOEHUME ATOMA

Mognens atoma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
IInanerapHas mozenb aroma

IToctymarel bopa. M3iayyeHue u IOINIOIICHHUE
(OTOHOB IpU MepexoJie aToMa ¢ OJJHOTO YPOBHS
SHepruu Ha apyroi. Buasl cnektpoB. Crnektp




YPOBHEW dHEPrUM aTOMa BOAOpOAa

7.2.3

BousiHoBbI€ cBoOVicTBa yacTul. BonHbl e bporns.
KopnyckyisipHO-BOJIHOBOM Jlyau3M.
Jlndpakius 37eKTPOHOB Ha KpHUCTAIIAX

7.2.4

7.2.5

7.2.6

CrnioHTaHHOE M BBIHYXKJEHHOE  U3JIy4YCHHE.
YCcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa
TexHuueckue  yCTpoOMCTBa: CIIEKTpaIbHbIN
aHain3  (CHEKTPOCKOIl), Ja3ep, KBAHTOBBIN
KOMIIBIOTEP

[IpakTrueckue paboTHI. Hab6monenue
JINHENYATOr o CIIEKTpa

7.3

7.3.1

ATOMHOE PO

Mertonast HaOIIOIECHUS u pETUCTpALUH
3JI€MEHTaPHBIX YACTHUII

7.3.2

OTkphITHE paIrOaKTUBHOCTH. OnbIThI
Pesepdbopna mo  ompenmeneHuio  cocTaBa
paaroakTUBHOTO M3mydeHus. CBoiicTBa anbpda-,
Oera-, raMma-u3Jy4eHusl. Bnusinue
PaIMOAKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI

7.3.3

OtkppiTHe npoTOHAa M HeWTpoHa. HykinonHas
Mmojenpb sanapa ['eiizenOepra — MBanenko. 3apsn
sapa. MaccoBoe uncio saapa. M30Tonsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIM W IMO3UTPOHHBIN
Oera-pacma. l'amma-uznydenue. 3akoH
PaauOAaKTUBHOIO pacnaja

7.3.5

DHeprust CBsI3U HYKJIOHOB B siipe. SiepHble CUIIBI.
JledexT maccol siapa

7.3.6

SnepHsle peakunu. JleneHne U CUHTE3 SAEp

7.3.7

SAnepuslit  peaktop. TepmosiAepHBI  CHHTES.
[Ipo6nembl 1 IepCreKTUBEI SAEPHON SHEPTETUKU.
DKOJIOTHYECKHE aCIEKThI sIIEPHON IHEPTeTUKHU

7.3.8

7.3.9

OnemeHTapHble YacTUIbl. OTKPHITHE O3UTPOHA.
@dyH1aMeHTaIbHbIC B3aUMOAECHCTBUS
TexHuueckue ycTpoWcTBa: IO3MMETP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckue pabotsl. MccnenoBaHue TpeKoB
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

8.3

Bun 3Bé3nHoro neba. Co3Bes3ausi, SpKue 3BE3HI,
IUTAHETHI, UX BUANMOE IBIKEHHE

Conneunas cucrtema. [1maHeTsl 3eMHOM TPYIIIBL.
H.]'IaHeTI)I-FI/IFaHTI)I n ux CHYTHI/IKI/I, KapJ'II/IKOBI)Ie
mianeTsl. Mansle Teaa CoTHEYHON CHCTEMBI

Connne, ¢orochepa u atmochepa. ComHeuHas
AKTUBHOCTH

8.4

Wcrtounuk snepruu ConHua u 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,




CBETUMOCTb,  pajaudyc,  TemIeparypa,  HUX
B3aUMOCBsA3b. /lnarpaMma «CrieKTpabHbIA Kiacc

— CBETUMOCTD). 3BE3 b1 rJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTD» JUISt 3BE3]I rJ1aBHOM
MOCJIEIOBATEILHOCTH

#H##Par###BuyTpeHHee CTpPOCHHUE 3BE3 L.
CoBpeMeHHbBIE MIPEICTABICHHUS 0

8.6 MPOUCXOXKACHUN U 3Boarounu CoJIHLIA U 3BE3N.
Dranbl KU3HU 3BE3]T
Mneunsiii [1yts — Hama ["anaktuka. CnupanbHast
cTpykrypa l'amakTuku, pacnpeneineHue 3BE3,
8.7 ra3a u noud. [lonoxenue u auxenue CoHIA B
l'anakTuke. ITnockas 51 chepuyeckas
MOJICUCTEMBI ['aTakTUKH
38 Tunbel ranakTuk. PaguorajiakTMku M KBa3aphl.
YEpHbI€ NBIPHI B sIpax TalaKTUK
Bcenennas. Pacmmpenue Bcenennoil. 3akoH
Xa00Oma. Pa3Oeranme ramaktuk. Bospact wu
8.9 panuyc Bcenennoii, Teopuss bonbmoro B3pbiBa.
Mogens «ropsiuedt BcenenHnoit». PenukToBoe
W3J1y4YCHHUE
MacmrabHas CTPYKTYypa Bcenennoi.
8.10 Meraramaktuka.  HepeméHuple  mpoOieMbl

aCTPOHOMHHU




IMPOBEPAEMBIE HA ETD 11O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
0011ero oopa3oBaHus

1

CdopMupoBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUCCKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun q)HBI/IIIeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YIOIINMU (1)I/ISI/I‘IGCKI/IG IMpoueCChl

CdopMUpOBaHHOCTh YMEHHW TPUMEHSATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISpHOH  (U3MKH W TCPMOJUHAMUKH,
AIIEKTPOJAMHAMUKY, KBAHTOBOH (DM3WKHU JUIsl aHAM3a U OOBSCHCHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamMHpa, pa3inyaTh YCIOBUS
(rpaHutIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIMi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojieiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMHpPOBAaHHOCTh YMEHHUS pellaTh pacu€THhIE 3a/ladyd C SBHO
3aJJaHHOM M HEsIBHO 33JJaHHOM (PM3MYECKOI MOJIeNbI0: Ha OCHOBAaHUU
aHalu3a YCJIOBUS BbIOMpaTh (U3MYECKHE MOJIeNH, OTBEYarollne
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥  MOCTYJNarhl  (U3HYECKUX TEOpUd  IpH
UCIIOJIb30BaHUM  MAaTEMaTHYECKMX METOJOB  pELIeHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHUM HUMEIOUIMXCA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPEOYIONINEe TPUMEHEHHUS 3HAHUH 13
pa3HBIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaK)KE WHTErparuu
3HAHUM W3 JPYTrux NPeJIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnanenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (HU3MUECKUX BEIMYWH, BbIOMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJIyYEHHBIEC PE3YNIbTAThI, UCIIONIb3Ys (PU3NYECKUE TEOPHUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpPUMEHTA U
y4€0HO-UCCIIEI0BATENBbCKOM  JIEATENbHOCTH C  HMCIOJIb30BAaHUEM
nU(GPOBBIX ~ U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTH  YMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUHM, a TaKXe€ Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnazneHue pa3aMYHbBIMM crocobamu paboTel ¢ uHGpopMaluei
(GU3NYECKOTO COJEp’KaHUs C HCIIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUH KPUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHCTEMAaX, B MEXKTAIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon

pa3aeJia/TeMbl

Koa yaemenra

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

MEXAHUKA

11

KNMHEMATUKA

111

MexaHHUecKoe JBHIKCHHE. OTHOCUTEIHLHOCTh MEXaHUYECKOI'O JBHKXCHUA.

Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.
gl | TpacKTOpHE
Eé€ paxmyc-BekTop:

7(r)=(x(e) y(r)=(2)),

TpaeKTopII,

IIepeMeIleHIIe:

NF =7 (1)) —T(t)) =7, -7, =
= (Ax, Av,Az),

myTb.

CroxeHIe HE[JEMEII[EHIIfIZ

Ay =4, +47

1.13

CxopocTb MaTepUaIbHOU TOYKHU:




1.14

1.15

-t

Ax .
v, =—L =1X,. AHAJIOTHYHO v, =Yy, U.= I/
=0

CroxeHHe CKOpoCTell: g, =5, + 0, -
Beruncnenue nepemMeIeHus U MyTu MaTepUuaibHON TOYKH IIPH

NPSMOJTMHEHHOM JABHXKCHUH BIIOJIb OCHU X TI0 TpaduKy 3aBUCUMOCTH Vx(t)

" _ AD -,
VcKkopeHHe MaTepHatsHoil Touxi: d = —| =0, =(a,.a,.a_).
Af |y '
Au, , .
a,= =(v, )., amamormiHo a, =(v, ', a.=(v.)"
At ’ ¥\ e B AT
Ar—

PaBHOMepHOC HpHMOHHHeﬁHOC JABHKCHHC!

x(t) = xg + Vpxt

X(t)




[0)4

Uy (t) — vg, = const

Vv

X

(t)
\'

0x
const

1.1.6

P ABHOYCKOPCHHOC HpiIMOJ'IPIHCI?IHOG JABHKCHHC!

at

x(t)=x,+u, t+

v(t)=u, +at

a, = const

Ulzx - fo = zax ["’-2 _'1-1]

L =
HPII IBIDKEHINI B OTHOM HAIIPABIEHIIH IIVIE S = i

k2




117

1.1.8

CBoOoniHOe majieHne. Y CKOpeHHe CBOOOHOTO TTaJICHHUS.

Vi

Yo G

Q Xo ‘\.—
I[BI/I)KCHI/IG TCIa, 6p0H_[eHHOFO J3(0)i¢ YFHOM o K rOpI/I3OHTy:

[.r{f} =X, + Uyt =X tU,cosa-f

-

i , !
1\3'@} =¥ +Up,t +—'j'§'r‘12 =¥, tUsina- &L

v (t)=uy, =v,cosa

v (t)=v,, +gr=y,sino— g

g.=0
g ="E= const

KpuBonuHeiiHoe nBrxkeHue. J{BIKEHNE MaTEpUaIbHON TOUKH IO OKPYXHOCTH.
VYrioBas U IMHEHHAas CKOPOCTh TOUKH:

v = wR

wR




HpI/I PaBHOMCPHOM ABUKCHUU TOYKH 11O OKPYKHOCTH

_271_2
w = = (a0
w
T
2
2o

. ueHTpOCTpeMI/ITCJIBHOC YCKOPCHUC TOYKHU:

2
= — = R
auc R w

uc




R

. Ilonnoe YCKOPEHUC MaTepHaﬂLHOﬁ TOYKH

1.19

Tsépnoe teno. [locTynarenbHoe U BpalaTeIbHOE ABUKEHHUE TBEPAOIO Teaa

1.2

JTMHAMUKA

121

1.2.2

NuepuumaneHple cuctemel orcuéra. IlepBeiii 3axkoH Herotona. IlpuHnmn

OTHOCUTEIbHOCTH [ anmunes

Macca Tena. IInoTHOCTE BemecTna:

p=

<I 3




Cuna. [IpuHiun cyneprno3uuuu cui:

- - -

FpaBHOAeﬁCTB = Fl + F2+- -

PpaBHOJEICTB

1.2.3




1.24

Bropoii 3akon Hetorona: 1151 marepuanbHoit Touku B UICO

>
-

Fi = may

Ap = FAt




1.2.5

p

F
At
npu

F = const

F

const
-
F12 Fy

Tpetuii 3akoH HproTOHA 1711 MaTepraibHbBIX TOYEK:

-

Fiy = —Fp




1.2.6

12

21

3akoH BCEMHUPHOT'O TATOTCHUA: CUIIBI IIPUTSKCHUA MCKAY TOUCYHBIMHU MaCCaMU

paBHBI
mim,
F=G 72
F
G




Cuia TSDKEeCTH. HeHTp TSDKECTH Tea. 3aBUCUMOCTD CHJIBI TSHKECTH OT BBICOTHI h

HaJT TOBEPXHOCTHIO TUTAHETHI pagnycom RO:
GMm

mg=-——-=

9= (Re + h)?

mg

R

h)




GMm

1.2.7

1.2.8

Cwuia ynpyroctu. 3akoH ['yka:

—kx

Cuina tpenusi. Cyxoe TpeHHe.

Cuita TpeHUsl CKOJIbKEHUS:

P

UN

Cuua TpeHus MOKos:

p




Tp

IA

UN

Koaddunment tpenus

1.2.9

[aBienue:

P=7%
S
F

1.3

CTATHUKA




13.1

1.3.2

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaIICHU:

IM| = Fl, rae | — muiedo cuisl

OTHOCHUTEIIHO OCH, Npoxoadieil uepe3 Touky O NeprneHIuKyIsIpHO PUCYHKY

I_[eHTp MaccC Tja. I_[eHTp MacCC CUCTEMbI MAaTCPUAJIBbHBIX TOYCK!

- -

myr, + myry+...

e my + my+...







B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)

const)
OEHTPp MaCC TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

VYcnosus pasHoBecus TBEpaoro tena B UCO:

[M,+M, +...=0

1.3.3 B B
|F+F+...=0
#H#Par###1.3.4 3akod ITackais
JaBnenue B )xuakocTH, rmokosmeiicsa B UCO:
#H#Par###1.3.5

p =Dpo + pgh




o

pgh

HH#HPar###1.3.6

3akoH Apxumena:

-

FApx =

Apx

BBITECH

-

—F BBITECH




14

H#HHPar###1.4.1

€CIIM TeJIO0 U KUAKOCTh nokosarcs B UCO, To

F, Apx — pg VBbITeCH

Apx

pgV

BBITCCH

VYcnosue miaBaHus Te
3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynbsc MaTepralbHON TOYKU:




HHPar###1.4.2

NMmynsc cuctemsl Te:

- - -

p=pt+p+..




3aKOH U3MCHEHHS U COXpPaHCHUA UMITYJIbCA:

B 1CO

- -

Ap = A(pl + pat.. ) = FlBHel]_[HAt + FZBHemHAt+- -

A(
HiHPart1.4.3




1 BHEIITH

At

2BHEIH

At

B UCO , ecniu

Ap = A(py +pp+...) =0




A(




, €CJIN

e -

FlBHeLLlH + FZBHeLUH+- ..=0

1 BHEIITH

2BHEIIH

PeaktuBHOE ABHXKEHHE

H#HHPar###1.4.4




F
‘:A(;(x‘

PaGoTa criibl Ha MajioM MNEPEMEIICHUUN

A=|}?'|-|.-j.f'|-c05 a=F, -Ax

1.4.5

1.4.6

a F

D
MOIIHOCTb CHIIBL:

€CJIM 32 BpeMsI

At
At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOITHOCTD CHJIBI
MAd
P=— =F-p-cosa
ﬂf Ar—)

KuneTtnueckast sHEprus MaTepuaibHON TOUKH:

mv?  p?

Exyu =

2 2m

KHWH




mv

2m

3aK0H M3MEHEHUS KHHETHYECKOM OHEPTHUH CUCTEMBI MAaTCPHUAJIBHBIX TOUCK: B

HNCO AEkun = Al + A2 + ...

1.4.7

[ToreHmanbHas sHEprus:

JUIA MOTCHIUAJIBHBIX CHJI

AlZ = ElrmTeHu - EZHOTeHu_= AE1'10Te1-m




AE

12

1noTeH

210TeHI]

MOTEHI]

IToTenunanbHast OHEPIusa MaTepHaHBHOﬁ TOYKHU B OJHOPOJIHOM IIOJIC TSAKCCTHU:

EHOTeHu =myg h

TIOTCHIY




1.4.8

mgh

[ToreHnuanpHas SHEPTUS YIPYTo 1eHOPMUPOBAHHOTO TElIa:

kx?
EHOTeHu = T

IIOTCHIY

kx

3aKOH U3MEHEHUS U COXpPaHCHUA MEXaHUYeCKOU OHCPIUH:
Eyex = Exux T Enoresn,
B IICO AEyex = Agcex menoresm. cuns
B IICO AE,ex = D, ECIIH Agcex HeOOTeHIL. CHI 0




1.5

MEXAHNYECKUE KOJIEBAHIMA 1 BOJIHBI

151

['apmoHnueckue KonebaHusi MaTepuaJbHOW TOYKM. Amrmryna u  ¢asa
kosneOanuii. Kunemarnueckoe onucaHue:

x(7) = Asin| @t +o, ).

v (5) =x/.

a(f=(v,),=—e'x() =a +0'x=0,
IJIe X - CMEIICHUE M3 PABHOBECHSL.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mao
2
. OTO 3HAYHT, YTO
E, = —kx




—kx.

DHepreTuyeckoe Onrcanue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPrun):

”HJrE_”E{m_M _

2 2 2 2

CBs3b AMINIMTYbI KoJjebanui CMCUICHUA MaTepI/IaJII)HOI\/JI TOYKHU C aMIINIUTydaMU

Kosie0aHui e€ CKOPOCTH M YCKOPEHUS:

U =04, a_ =04

[Tepuon u yactoTa KoIeOAHMIA:

r=2r_1

3] Vv

[Tepuon Manbix CBOOOIHBIX KOJIEOAHUN MaTEeMAaTUUECKOTO MAasiTHUKA:

i
152 T=2m|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T = 2:]-[ E
153 Beinyxaennslie konebanus. Pezonanc. Pe3onancHas kpubas
[Torrepeunple U TPOAONBbHBIE BOJMHBL. CKOPOCTH PAaCIpOCTPAaHEHHS W JIJTHHA
BOJIHBL:
1.54




WnTepdepenius u nudpaxius BOJIH

155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISIPHAA ©®U3MKA. TEPMO/JNHAMUKA
2.1 MOJIEKVYJISIPHAA ©OU3UKA
Mopgenun  cTpoeHMss Ta3oB, KMUAKOcTeW W TBEpABIX Ten.  Ilycth
TepMOJMHAMHUEcKas cuctema (Teslo) coCTOUT U3 N OJMHAKOBBIX MOJIEKYIL.
Torma KOIMYECTBO BEILIECTBA
N m
i
211




rac

— YUCII0 ABOTapO, M — Macca CUCTEMBI (Telia),
U




— MOJIIpHaA MaccCa BCUICCTBA

2.1.2 TennoBoe IBM)KEHHUE aTOMOB M MOJICKYJT BEIIIECTBA
213 B3aumopeiicTBue yacTuil BelecTra
214 Juddysus. bpoyHoBckoe ABMKEHHE
2.1.5 Monaens uneanpHoro raza B8 MKT
CBs13b MEXKY JaBJICHUEM U CPEAHEN KHHETUUYECKON SHEPrUuel NOCTyNaTeaIbHOro
TEIJIOBOTO JABMXKEHUS MOJIEKYI UealIbHOTO Ta3a (ocHoBHOE ypaBHeHre MKT):
p=-mauv’ zn{m“ﬂ: iz
= - o = — - = — - e
3 3 04 2 3
rae m0 — Macca OJJHON MOJIEKYJIbL,
N
n=—
%4
n
2.1.6 -
V
N
- KOHLIEHTpALUsI MOJIEKYJ
2.1.7 AoOcomotHas Temriepatypa: T =t +273K
218 CBa3p  TemmepaTypbl Tra3a CcO CpEIHEl  KUHETHYECKOW  DSHeprueu

MOCTYHATCIIbHOT'O TCINIOBOT'O ABHUKCHUSA €0 MOJICKYII:




h.-"'-..l-"

]'II.‘A__

(
=|
| 2

2.19

VYpaBuenue p = nkT

2.1.10

2.1.11

Mogenp uaeaabHOro ra3a B TCPMOANHAMUKE!

VpaBHeHHe MeHreTeeBa — KiareHpoHa
BeIpakeHHe 114 BHYTPEHHEH 3HEPTHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (IpHMEHHMBIE (DOPMEI

3AIIICH):

pV=""RT =vRT =NkT, p=P%L
L K

BripaikeHne 1111 BHYTPeHHeIl 3HepIH OIHOATOMHOIO HIEaTbHOTO
raza (nplmiemmme (hOpMEI 3armIicH):
3 3m

U=—'-.rRT— WCT———RT Ve T—EpV
2 2 2

3aKkoH I[aJIBTOHa I JaBJICHUSA CMCCHU PA3pPCIKCHHBIX T'da30B:

p=p+pt..




2.1.12

W3omporieccsl B pa3peKeHHOM Ta3e ¢ MOCTOSHHBIM 4ucioM Monekynd N (c
IIOCTOSIHHBIM KOJIMYECTBOM BCUICCTBA V)I
uzorepma (T = const): pV = const ,

nzoxopa (V = const):

P
== t
T cons




const

u3obapa (p = const):

N <

= const

const

I'paduaeckoe npencrasnenue nzomnpoieccoB Ha pV-, pT- u VT- quarpammax.

OOBeIHEHHBI ra30BbIA 3aK0H:

1%
—= t
T cons

pVv




2.1.13

2.1.14

const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacepiiennsie 1 HeHacbIIEHHBIE ITapbl. KauecTBEHHAs 3aBUCUMOCTD INIOTHOCTH
N JaBJICHHUA HACBIIICHHOIO I1apa OT TCMIICPATYPhI, UX HE3AaBUCUMOCTD OT O6’béMa
HACBIILIEHHOI O I1apa

Brnaxxnocts BO3ayXa.

OTHOCUTENbHAS BIAXHOCTD:

¢ _ Prapa (T) _ Prapa (T)
Puaceimmapa (T) Praceimynapa (T)

HaChIIapa

M

napa

M




M

M

p

HachIIIIapa

napa

HN3meHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: HUCIIAapCHHUEC U KOHACHCAlUA,

2.1.15
KHIICHUE YKHJIKOCTH
2.1.16 V3MeHeHne arperaTHbIX COCTOSTHUI BEIecTBa: TUIABJICHNUE M KPUCTAJUIA3AIUS
2.1.17 [IpeoOpazoBanme s3Hepruu B (ha30BBIX EPEXOIaX
2.2 TEPMOJIMHAMUKA
221 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BHyTpeHnHsis sHeprus
293 Temonepenada kKak ciocod M3MEHEHH BHYTPEHHEH SHEPTun 0e3 COBEPIIICHHUS

paboTel. KoHBek1IMs, TEMIONPOBOIHOCTD, U3Ty4EeHUE

224

KonnuecTBO TEIUIOTHI.




2.2.5

2.2.6

VY enpHast TEII0EMKOCTD BEIIECTBA C:
Q = cmAT

CMAT

VY aenvHas TermioTa napoodpazoBanus L: Q = Lm.
Y enbHas TeuioTa rmiasieHus A: Q = Am.

Y aenpHas TemIoTa cropanus Tormaa q: Q = gm

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pAV

Brruucnenne pabotsl o rpaduky mnpoiiecca Ha pV-auarpaMmme

2.2.7

IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 =AUz + A1 = (U = Uy) +Ag,

12

AU

12




12

(O]

12

Anmabara:

Q12 = 0= Ay, = (U, — Uy) =AUy,




12

12

(U

AU

12




2.2.8

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMble mpoIieccol

[Tpuniune! aeiicTBus TenaoBbix MamuH. KIT:

— Aﬂm — QH-’-T'P _|Q"~M| =1_|Q!H:m|

2.2.9 n
MakcumanbHoe 3nadenue KII. [{ukn Kapno:
T.. —T. T
2.2.10 marrl:‘rlw — _FEp R _ | — Zzem
le'p Tmr'p
YpaBHEHHE TEIUIOBOTO OallaHca:
Q1 + QZ + Q3+= 0

1
+

2.2.11




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

DnekTpu3anus Tea U e€ MpOosSBICHU. DIEeKTpUUYeCcKuid 3apsia. [[Ba Buaa 3apsiaa.

3.11 DJeMeHTapHBIA SJICKTPUUECKUN 3apsl. 3aKOH COXPAaHEHUS AJIEKTPUYECKOTO
3apsaia
B3aumoneiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJAHOM BEULIECTBE C ANDIEKTPUUECKON IIPOHUIIAEMOCTBIO
€
3.1.2
'l’_i" M2 ]. 'l’_i" i ‘-?1
F:ﬁr|1|_‘h“: .|1|_|‘
&I 4mes, 17
3.1.3 DnexTpudeckoe moie. Ero neficTBre Ha 3J1€KTPUIECKUE 3apsIbl
Hanpspk€HHOCTD 37€KTPUYECKOTO MO
N F
qnpoGHmﬁ
3.14




TIPOOHBIH

[Tone Toueunoro 3apsaa:




OJHOPOIHOC ITI0JIC:

>

E = const.

const.

KapTrHbl mMHNI HANPS)KEHHOCTH ATUX MOJEN

3.15

HOTCHHI/IaJILHOCTB SJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3zHOCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(¢h1 — ¢2) = —qA¢p = qU.

12




q(¢

qu.

HOTeHHI/IaJ'IBHaﬂ 3Hepr1/m 3apa11a B 3J'IeKTPOCTaTI/I‘IeCKOM I10JIC.
W =q¢

q9




3.16

IToTenmuan QJICKTPOCTATUYCCKOI'O I10JIA:

¢_K
q

CBs3p HaNpsHKEHHOCTU TOJS U Pa3sHOCTU MOTEHIHAIOB JJIsi OJHOPOJHOTO

anekTpoctarnyeckoro noyst: U = Ed

[TpyHIMI CyNIepNIO3ULINY IIEKTPUUECKUX MTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







HpOBOZ[HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

Et=0
E
3.1.7
1
0
, BHYTPH M Ha MIOBEPXHOCTH MPOBOJIHUKA (¢ = const
3 1 8 I[I/ISJ‘IeKTpI/IKI/I B Z)J'ICKTpOCTaTI/I‘IeCKOM I10J1C. I[I/ISJ‘ICKTpI/I‘IeCKa}I l'IpOHI/ILIaeMOCTB
BCIICCTBA €
Konnencarop. D1nekTpo€MKOCTh KOHIEHCATOPA:
q
C=—
U
C
3.1.9
U




9JICKTpOéMKOCTB IMJIOCKOT'O KOHJCHCATOpaA:

£gyS
—_OZSCO

d

&e

eC

3.1.10

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB:

q =q1+q2+""U1 = U2 =---'Cnapann_cl+62+---




napasut




[TocnegoBarenbHOE COEAUHEHUE KOHACHCATOPOB:

11 1
U=UitUz @ =Go = — =t e
nocua




nocia




3.1.11

OHeprus 3apsHKEHHOT0 KOHJICHCATOopa:




CuU




2C

3.2

3.2.1

3AKOHBLI ITOCTOAHHOI'O TOKA

Cwuia Toka:

IlocTosaHEII TOK: I = const

Jnst mocrossHHOTO TOKA = It

3.2.2

VYci1oBUS CyIIECTBOBAHUS 3JEKTPUUECKOTO TOKA.
Hanpsoxkenue U u OJIC E

3.2.3

3akon OMa aJ1g y4acTKa IeMnu:




BJIGKTpI/I‘-IeCKOG COIMPOTHUBJICHHC. 3aBUCHMOCTD COIMPOTUBJICHHUA OOAHOPOIHOI'O

IIPOBOAHHKA OT €I'0 AJIWHBI U CCUYCHMU . Y,Z[CJ'II)HOC COITPOTUBJIICHHUE BCUICCTBA.

R l
R
p
3.24
S
I
Ucrounnku Toka. 3/]C ucTtouHnKa TOKa:
A
E — CTOPOHHHUXCHUJ
q
3.25 E




3.2.6

A

CTOPOHHUXCHIT

BHYTpeHHee COIIPOTUBJICHHUEC HCTOYHHKA TOKA

3axon OMa 75 moaHOM (3aMKHYTOR) anekTpuueckor nenu: E = 1R + Ir, oTkyna
[ = E
" Rr

Rr




3.2.7

[TapannenbHOE COEMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

Rnapa}m Rl RZ

apaul

=—+—+.




[TocnenoBarenbHOE COCTUHEHHUE TIPOBOHUKOB:
Uu=Ul+U2+.,11=12=..,

T10CJI

RHOCJ'[ = Rl + R2+...




3.2.8

Rt

Pabora snexrpuueckoro Toka: A = [Ut.

3akoH /xoyns — Jlenua:

Q =I%Rt
Q
2
Ha pesucrope
UZ
R:Q=A =12Rt=IUt=?t




3.29

MoIHOCTh QJICKTPUYCCKOT'O TOKA:

Ad R
P="—" =JU
TeroBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:
. UF
P=I'R=—=]IU
R

MonHoCTh HCTOYHHKA TOKA:




3.3

3.2.10

3.3.1

Mcrm:r[
PEz—' =EI

At At

CB0OOHBIE HOCUTENIH EKTPUYECKUX 3aps/IOB B MPOBOAHUKAX. MeXaHU3MBI
MIPOBOJIMMOCTU TBEPABIX METAJJIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOIUTOB,
ra3oB. [lonynpoBoguuku. [1omynpoBOIHUKOBBINA 1O

MAT'HUTHOE IIOJIE

MexaHudyecKkoe B3aMMOJICHCTBHE MarHuToB. MarHutHoe 1ose. BekTtop

MarHuTHOM MHAYKIMH. [[prHIMN cynepno3uiuuyn MarHUTHBIX IIOJICH:

B = Bl +B2+...




3.3.2

3.3.3

JInaun HHAYKOUW MArHuTHOI'O ITOJIA. KapTI/IHa JIMHUH HHAYKOUHW MAarHuTHOTO

I10JIA I1IOJIOCOBOI'O U HO,I[KOBOOGpaSHOFO IIOCTOAHHBIX MarHuTOB

OnbiT Opcrena. MarHuTHoe I1osie MPOBOJHHMKA ¢ TOKOM. KapTuHa JmHMNA
WHIYKIIUA MarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO

KOJIbLICBOI'O ITPOBOJAHHNKA, KAaTYHIKU C TOKOM

Cuna Amnepa, e€ HanpaBJIeHHUE U BEJIUYUHA!

F, = IBlsina

IBlsino.
, TJIE 0 — YTOJI MEX/Ty HAIPaBJICHUEM ITPOBOHUKA ¥ BEKTOPOM

>

B




Cuna JlopeHua, e€ HallpaBJIEHHE U BEJINYUHA!

Fnop =l q | vBsina

Jlop

[qlvBsina
/1€ 0L — YToJI MEX/1y BEKTOpaMu

v
3.34
v
u
B
B
. JIB>KeHue 3apsyKeHHOM YacTHIlbl B OJJHOPOAHOM MAarHUTHOM TOJIE
3.4 OJIEKTPOMATHUTHAS MHAYKIUA
[ToTok BeKTOpa MAarHUTHON MHIYKILIMH:
® = B,,S = BScosa
3.4.1




BScosa

B

7
4
G2

3.4.2 SBnenue anexkTpoMarHuTHON uHAYKIMKU. DJC HHIYKIMH
3aKoH AeKTpoMarHuTHOM nHaykuuu dapajes:
AD
At f
A=
U
N
T
344 OJIC uHAYKIMHY B IPSIMOM MPOBOAHUKE JUTMHOU |, IBMIKYIIIEMCSI CO CKOPOCTHIO

>

v




({u;)

)

B OJJHOPOJHOM MAarHMTHOM moJie B:
| E; |I= Blvcosa

|E

Blvcosa

, TJIE 0. — YTOJI MeX1y BEKTOpoM B 1 HOpmalibio

>

n




K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

>
>

lnv
|
u
v
; eClIi
l
|
1
1
B




, 1
v
v
TO
| E; |= Blv
|E
i
Blv
345 [IpaBuno Jlenna
MNHAYyKTUBHOCTB:
L )
]
L
3.4.6 _
I




, mmm @ = LI
Camounnaykuus. 9/]C camonHaykuuu:

AT
E =— EL =—LI
Ar—0

3.4.7

3Hepl“I/I$[ MAargmuTHOTI O I10JIA KaTyIJ_IKI/I C TOKOM.:
LI?

W__
L=

LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI

3.5.1

Konebartenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJieOaHUS B

nacaJIbHOM KOHe6aTeJH)HOM KOHType:
[ q(1) =g, sin( ot +@,)

11'['{] =q;=r,-1}mms['mr+q}ﬂ:] =]__ cos(wf +q,)

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyJla
2T 1
w=—=—
T JLC




2

LC

CBs3b AMIUIMTYbl 3apsajia KOHACHCaTopa C aMHHHTYHOﬁ CHUJIBI TOKa IIpH
CBO6OIIHLIX QJICKTPOMArHuTHBIX KoJIcOaHHMSIX B nacaJIbHOM KoJie0aTeIbHOM

KOHTYpE:

Qonax = —

LE))

3.5.2

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYpE:




3.5.3

BriHyX1eHHBIE 3JIEKTPOMAarHUTHBIE KosieOanus. Pesonanc

[Tepemennsrii Tok. [Ipon3BoacTBO, mepeaaya W NOTPEOICHUE SIEKTPHIECKOM

SHEPruu
354 .
cu' Lr* cut . LI’
+ = =T = =X = COomst.
2 2 2 2
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTalusi BEKTOPOB B
JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe:
E1lBlc
E
1
3.55
B
1
c
3.5.6 [llxkana 37€KTPOMArHUTHBIX BOJIH. lIpyMMeEHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B




TEXHUKE U OBITY

OIITHUKA

36.1 [IpsamonuHeiHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpeae. TouedHblid

MCTOYHUK. JIyu cBeTa

3aKOHBI OTPa)KEHUs CBETA.

S
Il
=

3.6.2

alp

S

3.6.3 [TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

3aKOHBI IPEJTOMIICHHS CBETA.
IIpenomnenue ceera:

nqsina = n,sinf.

3.64 1

sino




sinf.

AOGCOIIOTHBIN IIOKA3aTeNb PETOMIICHHUS:

Nagc = ;

abc

OTHOCUTENBHBIN MOKA3aTENb MPETOMICHHUS:
n, v

ny vy

nOTH

OTH







3.6.5

Xoq 1y4ei B Ipu3Me.
Vi=Va, Ay =Mk,
CooTHOIIEHHE 4YAacTOT UM COOTHOLIEHWE JJIMH BOJH IpU HEPEexo]e

MOHOXPOMATHUYECKOr'0 CBETA Y€PE3 I'paHUIly pasiciia IBYX OIITUUYCCKUX CPEA:

ny<ny ny

[lonHOE BHyTpEeHHEE OTpaXKEHUE.

[IpenenbHbI yroJ MOJMHOrO BHYTPEHHETO OTPaKEHUS:

. 1 n;
Sinay, = =
nOTH nq

Sina




3.6.6

Cobuparomue 1 paccenBarolye JTMH3bL. ToHKas uH3a. DoKycHOE paccTostHEE
Y ONITHYECKAs CUJIa TOHKOM JINH3BI:

D_1
" F




3.6.7

®opmyiia TOHKOHN JTUH3bI:

Q|

=

| =




VBennuenue, 1aBaeMoe JIMH30M:

=

h_If1
H d




3.6.8

If|

d T

A

F\ h
f

g
B cnydae pacceuBarolei JIMH3bI:

1
D0 = F =—=0,
DO







3.6.9

3.6.

3.6.11

If|

Xox jdydya, MPOLIEIIEro JMH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuueckoil ocu. IloctpoeHune u3z00pakeHU TOYKM U OTpe3Ka MPsSMOM B

C06I/IpaIOH_[I/IX " paCCCUBAOIUX JIMH3AaX U UX CUCTEMAX
cDOTOEll'Il'IElpaT KaK ONTHYECKUHI HpI/I60p. I'ma3 kak onTudeckas cucrema

Wntepdepenius cBera. KorepeHTHble HCTOUYHUKU. YCIOBUS HAOJIOJCHMS
MakCHMyMOB M MHMHHMMYMOB B UHTEp(EpEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)aSHLIX KOTCpCHTHBIX HCTOYHUKOB:

fu
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.4£3 |

i

i
MITHIIMYMBI — i*-.:{2m+l_];, m=0,+1,+2 +3___

&

Judpakuus ceera. AudpakiuonHas pemérka. Y caoBue HabIOACHUS TTIaBHBIX
MaKCHMYMOB IIPY HOPMaJIbHOM MaJIEHUU MOHOXPOMAaTHYECKOI0 CBETa C JUIMHOMN

BOJIHBI A Ha PEMIETKY C mepuoom d:

dsingp,, =mA,m=0,+/-1,+/-2,+/-3,...




dsing

3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
41 KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M
411 ['mnore3a M. Ilnanka o kBanTax. ®opmyna I[lnanka: E = hv
4.1.2 ®dotonbl. DHEprus HoToHA:




pc

Nmmynse ¢oToHa:

©




hv

4.1.3

®doroaddexrt. OnwiTel A.I'. CroseroBa. 3akoHbl hoTodhdHekTa

414

VpaBuenue DitHmTeiHa 17151 hoTodddekra:

E¢0T0Ha = ABbixoaa + Euumax,




¢oTona

ABBIXOa
+

KHHMax

rae ,

E¢0T0Ha

¢doToHa

=hv=—,




hv

hc

BBIXOJa

Kp

Kp

hc

Apiixoma = hv](p =

hc

hep

Kp




2
mv max

Exunmax = 2 = eUgyy

KHHMax

myv

max

eU

3arn
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JlaBneHue cBerta.
JlaBjieHne cBeTa Ha MOJHOCTHIO OTPAKAIOUIYIO MOBEPXHOCTh M HA MOJHOCTHIO

MOrJIOIAroIyr0 MOBEPXHOCTh

4.2

OU3NKA ATOMA

421

4.2.2

HJ'IaHCTapHaH MOA€CJIb aTOMa

[Tocrynatel bopa. M3ny4yenue u nornomeHue GOTOHOB Mpu Mepexoie aToMa ¢
OJIHOTO YPOBHSI SHEPTUU Ha IPYrou:

hv = he =|E"—E

mr .
“

m |

4.2.3

JluneituaTeie CIEKTPHI.

CriexTp ypoBHEH SHEPTUU aTOMa BOAOPOIA:
—-13,65B

" Pl ?

n*

E n=1,23 _.

4.3

OU3NKA ATOMHOI'O APA

43.1

4.3.2

Hyxnonnast monens simpa ['eiizenOepra — MBanenko. 3apsia sapa. MaccoBoe
grcio sapa. M3oromsl
PannoakTHBHOCTG.
Anbda-pacna;
A A4 4
ZX—>,Y+ ;He
bera-pacnan.
DIIeKTPOHHBIN B-pacnan;
A A 0 ~
s X—= Y+ je+v,

[TozutponHsIii B-pacman:




A A 0
XY + je+ v,

'amma-uznydenue

4.3.3

3aKOH paJIMOaKTHBHOTO pacraa:

—t

N(t)

HYCTL m — Macca paaAruOaKTUBHOT'O BCIICCTBA. Tornma

-t
m(t) =mgy* 2T

m(t)




4.3.4

SInepusle peakuuu. [lenenue u CUHTE3 SAEp




