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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no pusuke Ha ypOBHE CpeHEro 001mero oopa3oBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTelIbHON MPOTrPaMMBL,
npencrasieHHbix B ®I'OC COO, a taxke ¢ yuéroMm ¢enepanbHO paboyeil MmporpamMmmbl
Bocnutanus U Konnenuuu npenonaBanust yueOHoro npeamera «@usnka» B 00pa3oBaTelbHbBIX
opranmsaiusax Poccuiickoit ®epepauuu, peanusyroOLMX OCHOBHBIE 0Opa3oBaTelbHbIE
IIPOrPaMMBI.

[Iporpamma 1O ¢u3uKe omnpenenser o00s3aTenbHOe MPEIMETHOE COJepXKaHuE,
YCTaHaBJIMBAET PEKOMEH]IyEMYI0 IOCJIEOBAaTEIbHOCTh U3YyUEHHUs] TEM U pa3lesioB y4eOHOro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH y4eOHOI o Ipolecca,
BO3PACTHBIX 0cOOEHHOCTEeH o0yyaromuxcs. [Iporpamma no gusuke qaét npencTaBieHUe O HesX,
coJiepKaHnu, OOIIeH cTpaTeruu oO0ydeHus, BOCIUTAHUS M Pa3BUTUS 00yUaIOMIUXCs CPEACTBAaMU
yuebHoro npenmera «dusuka» Ha yriryOJEHHOM ypOBHE.

N3yuenne kypca QU3MKU yrIyOJEHHOIO YpOBHSA I03BOJIAET pPEalM30BaTh 3aJaud
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaroIUMCs, KOTOpBIE
HEOOXOIUMBI JJIi  NPOJNOJDKEHUs 0O0pa3oBaHMs B OpraHM3alusax MpodecCHOHAIBLHOIO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIIELUATILHOCTSIM.

B mporpamme no ¢usuke ompenensroTcsl IUIaHUPYEMBbIE pe3ysbTaThl OCBOCHHS Kypca
($u3KKYN HA YPOBHE CPEHET0 00I111eT0 00pa30BaHMsI: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha yriy6néHHoM ypoBHe). HayduHo-MeTo1070rHuecKoi OCHOBOM A1 pa3paboTKH TpeOoBaHUM K
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3ysibTaTaM oOO0y4arolluXcs, OCBOMBILIHUX
nporpaMMmy 1o (GHU3UKE Ha YpOBHE CPEAHEro oOIiero oOpa3oBaHMs Ha YriyOJIEHHOM ypOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o ¢pu3MKe BKIOYAET:

IUTAHUPYEMBbIE Pe3YJIbTaThl OCBOCHUS Kypca (PU3MKH Ha YTIyOJIEHHOM YPOBHE, B TOM UHCIIE
IpeIMETHBIE PE3YyJIbTaThl IO rojiaM O0yUEHUs;

cojiepxkanue yueOHoro npeamera « Du3rka» Mo rojgaM 00y4deHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJb30BaHA
YUUTEIAMHU (PU3UKH [Tl COCTABJIEHUS CBOMX PA0OUYUX MPOTPAMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPUYECKYIO WHUIMATHBY YyuYWTelNed U
MPEIOCTABISAET BO3MOXHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKUX TMOJIXOA0B K
IpernoiaBaHuio (PU3UKM Ha yriIyOJE€HHOM YpOBHE IIPU YCIOBUHU COXpPAHEHUs 00s3aTelbHOI yacTu
coJiepKaHus Kypca.

®u3rka Kak Hayka 0 HanOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyIas B KauecTBe y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KarolleM MHpE.
[IkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XUMHeH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWH OMPENeNUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPAa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yvaromerocs, B popMupoBaHue yMEHUH
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS NP BHIMOJIHEHUH UMHU YUYE€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.



Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fiesoB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKH.

Hoes zenepanuzayuu. B cOoTBETCTBUU C HEHl MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
¢usnueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'yMaHUTapHOTO
noTeHImana (PU3NIeCcKOi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIEMaMH.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gu3uku yriay6iIEHHOIO ypOBHS Npeaoaaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKMX M TEXHOJIOTMYECKMX MPHIOKEHUM HM3Yy4EHHBIX
TeOpHii W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOMIMX TPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea »3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
IKOJIOTNYECKOH OE30IMaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxoza. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUHM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSTHHO ICWCTBYOIEro (akropa
yudeOHoro nporecca. s yriyOoaéHHOro ypoBHs — 3TO CUCTEMA CAMOCTOSITEIIbHOIO YYEHUYECKOTO
9KCHEPUMEHTa, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YYEHHYECKHUE OIBITHI NPU H3YyUYEHHUH HOBOI'O
Mmarepuaia, JadopaTopHble paboThl U pabOThl MpakTHKyMa. [Ipu 3TOM BO3MOXHBI /1Ba crioco0a
peanmu3anuu (U3NYECKOro MpaKTUKyMa. B mepBoM cirydae mpakTHKyM IMPOBOAMUTCS JIMOO B KOHIIE
10 u 11 xnaccoB, MO0 Mocse NepBOro U BTOPOTO MOJIYTOAMM B KaX10M U3 3TUX KilaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NPaKTUKyMa B CUCTEMY JIabOpaTOPHBIX paboT, KOTOpbIE
OPOBOJATCS B Ipolecce u3yudeHus pasgena (temsl). Ilpu sTom mox paGoTramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 00001IEHHOr0 B11a O€3 MOIIAaroBOil MHCTPYKIIUH.

B nporpamMMme no ¢usuke cucremMa yueHHYECKOTo IKCIEPUMEHTa, 1a00paTOpHbIX paboT U
NpaKkTUKyMa MpecTaBleHa eAUHBIM NepeyHeM. BIOop TeMaTuku 1Sl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTebHOTO Ipolecca HCXOns W3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta (usuku. [lpu sTOM
o0ecreynBaeTcsi OBJA/JIEHUE OOYYAIOUIMMMCS YMEHUSMH IPOBOAUTH MNpsIMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yJenseTcss peleHUI0 pacu€THBIX U KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUI PacY€THBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aaud C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHSATh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pazjiesia Kypca, TaK M MHTErpUpys NMPHUMEHEHHE 3HAHUM W3 paszHbIX pasaenos. Jlis
KAueCTBEHHBIX 3aJjad IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeCcKa3aHue
poTeKaHus (U3NYECKUX SIBJICHUI U MPOIECCOB B OKpY’Kalollel >KU3HU, Tpedyrolue BbIOopa
(bu3nUeckoil Moienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOro mporecca Kypc GU3MKH YriyOJ€HHOTO ypOBHS Ha YPOBHE CpPEIHETO
oOuiero oOpa3oBaHMs JTOJDKEH HM3ydaThCs B YCIOBHUSX IpeAMETHOro kabuHera. B kaOunere
(Gu3uKN T0JKHO OBITH HEOOX0IUMOE JTabopaTopHOe 000y TOBAHKE /TSl BHIIOJTHEHUS YKa3aHHBIX
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B IIporpaMMe 1o (pu3KKe y4eHHUECKHUX OMBITOB, Ja0OpAaTOPHBIX PadOT U pabOT MpPaKTUKyMa, a
TaKXe JEMOHCTPallMOHHOE 000pyA0BaHMUE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECIeYMBaeT IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 110
¢u3uKe KIIOYEBBIX JEMOHCTPALUH ISl KCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHHH M IPOLECCOB,
SMIMPUYECKUX U GYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YUYEHHUYECKUX IMPaKTHUECKUX paboT Gopmupyercs B
BUJC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyIOBaHMS JOJDKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJIOIOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHil.

OCHOBHBIMU TIENISIMHU U3Y4EHUS (PU3UKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS 00yYarOIUXCS K HAYYHOMY M3YyYEHHUIO TIPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAydHOM MeEToJAe I[O3HaHUA M (OPMHPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUSM;

(GbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa M3y4EHUs OCHOB CTPOEHUS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

dopmupoBaHHuEe YMEHHH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKMX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

(opMupOBaHUE NPEACTABICHUHN O pOJIM PU3UKU JJISl pa3BUTUSI APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TeXHOJIOTUH;

pa3sBUTHE MpPEJACTaBIEHUN O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHaTIbHON
NEeSITETbHOCTH, CBS3aHHBIX C (M3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3TUX Lesel oOecrneyrBaeTcsl pelleHHeM CIEAYIOMMX 3a7ad B Ipolecce
U3y4eHus Kypca (U3MKH Ha ypOBHE CpeHero o0miero oopa3oBaHusi:

NpUOOpEeTEeHNEe CUCTEMBI 3HAHUM 00 00mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKJIIOUask MEXaHUKY, MOJIEKYJISIPHYIO QU3UKY, dJIEKTPOAMHAMUKY, KBAaHTOBYIO (PU3HUKY U
AJIEMEHTHI aCTPOPHU3UKU;

(dbopMHpOBaHUE YMEHUH NPUMEHATh TEOPETHUECKUE 3HAHUS 1151 OOBSICHEHUS (PU3NUECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM JKU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUs Pa3IMYHbIX 33]a4 C SBHO 33/JaHHOMN (PU3HUECKON MOJEIBIO,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3AaHuEe (U3UYECKOM MoOJeNnH, aJeKBaTHOU
YCIJIOBUSIM 3aJja4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMAaHHE (PU3UYECKHX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOILIYIO CPEy;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAaHHUS U MPOBEACHUS (U3UUYECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTepHpeTalud HHPOPMALUHU, ONPEAETICHUsI JIOCTOBEPHOCTH
MIOJIy4E€HHOT'O pe3yJIbTara;

CO3/IaHUE YCJOBUM ISl Pa3BUTHUS YMEHHH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPYECKOM
JeSITEIbHOCTH;

pa3BUTHE UHTEpeca K cepam npodecCHOoHANbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBercTBum ¢ TpedoBanusmMu @PI'OC COO yriny6néHHbIN ypoBEHb U3YUEHUs Y4eOHOTO
npeameta «du3nkay Ha ypoBHE CpeAaHEro o01mero oO0pa3oBaHMs BHIOMPAETCS OOYyYArOITUMUCS,
IUTAHUPYIOMIMMHU  TIPOJIOJDKEHHE OO0pa30BaHUS IO CHEHUAIBHOCTSIM  (PU3HKO-TEXHHUYECKOTO
npoduIs.



Ha u3yuenne ¢usuku (yriyOonéHHbIN ypoBEeHb) HAa YPOBHE CpeAHEro o0Iiero oopa3zoBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 vacos (5
YacOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUYHMTENb JeJaeT BbIOOp MpOBeACHUs 1a0OpaTOpHBIX padoT u
OIIBITOB C YU4ETOM MHANBUAYATIBHBIX OCOOCHHOCTEH 00yJaromuXcs.

COJEP)KAHUE OBYYEHUSI

10 KJIACC

Paznen 1. Hayunblii MeTO MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHus Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

Crioco0b1 m3MepeHns (U3NYECKUX BEIUYMH (QHAJIOTOBBIE W IU(PPOBBIE H3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndeckux BeITU4rH (a0COIOTHAS U OTHOCUTENbHAS ).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UlcalbHasl )KUIKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apan). ' unoresa. ®uznueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAay4dHOHl KapTUHBI MHUpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

W3mepeHnue cuiibl TOKa U HapsKEHUS B MU TOCTOSTHHOTO TOKa PH IIOMOIIIM aHAJIOTOBBIX
U U (PPOBBIX U3MEPUTENLHBIX TPHUOOPOB.

3HakoMcTBO ¢ UppoBoil maboparopueil no ¢usuke. Ilpumepsl n3mMepeHust GU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYeCKoro nBwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHSI U IIYTH MaTEpUAIbHON TOUYKU OT BPEMEHH U MX TpaUKH.

CBobomHoe majieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Tema, OpomeHHOTro Mo/
YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepruaibHOW TOYKU OT
BpPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkKeHNE MaTepruaIbHON TOUKHU 10 OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwom m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeslbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHaIbHOM TOUKH.



TexHU4ecKue YCTpONCTBA W TEXHOJOTWYECKHE TMPOLECCHl: CIHAOMETP, JBHKCHHUE
CHapsI0B, LIETIHBIE, IECTepEHYATHIC U peMEHHBIE MTepeJaul, CKOPOCTHBIEC TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

CrocoObl UCCIIENOBAHUS IBUKECHUN.

Wnmoctpanys npeaeabHoro nepexoaa i U3BMepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hampasiienne ckopocTH Npy ABUKEHUU O OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHHME IyTeM, TPAEKTOPHUI, CKOPOCTEN NBUKEHHUS OJHOTO M TOrO K€ Teja B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym.

N3ydyeHne HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

W3mepenne ycKkopeHus Ipy MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUHU 11O HAKIIOHHON
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHU NIPH PaBHOYCKOPEHHOM JBU)KEHUU.

H3mepenne yckopeHHUs: CBOOOIHOTO MmajieHus (PEKOMEHIOBAHO MCIOJIb30BaHNEe U(DPOBOH
nabopaTopun).

W3ydenue nBUXKEHHS Tela, OPOLICHHOTO TOPU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
IPONOPLUOHAIEHON 3aBUCUMOCTH MEXy JalIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3ydeHue qBUKEHUS TeJa [0 OKPY>KHOCTH € ITOCTOSIHHOM 110 MOAYJIKO CKOPOCTHIO.

HccnenoBanue 3aBUCHMMOCTH IEpHOAAa OOpaIleHUss KOHUYECKOTO MasTHHKAa OT €ro
IIapaMeTpoB.

Tema 2. /lunamuxa.

Ilepseiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéTra. [IpuHIMI OTHOCHTEIBHOCTH
["anunes. HemnepryanbHble cucTeMbl OTCUEéTa (OINpeieieHue, IPUMEpBI).

Macca tena. Cuina. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepUAIBHON TOYKH.

Tpernit 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCBhI.

Cuna TsDKeCTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOrO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCThIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX Tel U HUX
cryTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, IBHXKYIIEroCcs C yCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS W CWJIA TPEHMS IOKOS.
Koadouuuent tpenus. Cusia conpoTHUBIEHUS MPU ABMXKEHUU Tella B JKMJIKOCTH WM Trase, eé
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEJIBHOTO JABHIKEHUS.

[Masnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.

TexHnyeckue yCTpoWCTBa M TEXHOJIOIMUYECKHE ITPOLECCHl: IMOAIIUIHUKH, ABUKECHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmionenue nBHXeHHs Tell B MHEPLHMAIbHBIX U HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

ITpyHIMII OTHOCUTEIIBHOCTH.



Kauenne nByX HLWJIMHIPOB WJIM WIAPOB Pa3HOW MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICUCTBYIONIEH MPUIIOKEHHBIX K Ty CHJI C IPOU3BEACHUEM MACChI Tesa
Ha €ro yCKOPEHUE B MHEPLIMAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHMKAIOIIMX B PE3YJITATE B3aUMOACHCTBUS TEI.

N3mepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

LlenTpOoOE)KHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npaKmMUKym.

H3mepenne paBHOAECHCTBYIONICH CUJI TP IBHXKEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumore3pl O HE3aBUCUMOCTH BPEMEHH IBHKEHHsSI OpyCcKa IO HAaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

W3ydeHnue IBUKEHHS CUCTEMBI TEJI, CB3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 IETKHil OJI0K.

N3mepenne ko3 dummenTa TpeHus 1Mo BEIMINHE yTI0BOr0 KO3 (GUIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue [BIWKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C TMEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

N3yuenune aBMKEHUS IPpy3a HA BAJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHOe U BpalaTebHOE JBHXKEHUE TBEPIOTO Teja.
MOMEHT CcHIIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycTOUMBOE, O€3pa3NuYHOe paBHOBECHE.

TexHU4ecKkue yCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECChl: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunel paBHOBecHs.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi, npaKmuKym.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BpPAICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHue ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOILIETO MJIOIIA (b ONOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmritynec MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHAbHBIX To4eK. L[eHTp macc cuctembl
MaTepHualbHBIX TOUeK. Teopema 0 JBUKEHUH LIEHTPa Macc.

NMiynbc cuiibl 1 U3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

MomMeHT umMmmynbca marepuanbHOM Touku. [IpeicTaBieHMe O COXpaHEHUH MOMEHTa
MMITyJIbCa B IEHTPAJIbHBIX MOJISX.



PaGoTa cunbl Ha MaJoOM M Ha KOHEYHOM nepemelnieHuH. ['padudeckoe mpeacraBieHue
paboOThI CHIIBI.

MoniHOCTh CHIIBI.

Kunernueckast sHeprus marepuaibHOH TOUkd. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPruu MaTepUaJIbHON TOUKHU.

IloreHumanpHple U HENOTEHUUaNbHbIe CWiIbl. [loTeHumansHas sHeprus. lloreHuuanbHas
SHEPrus ynpyro nedopMHpPOBaHHOW NpyKuHBL. [loTeHIMaNbHas SHEPrHUs Tela B OJHOPOTHOM
rpaBUTalMOHHOM moJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHyTpH U BHe 11apa). Bropas kocmMuueckas CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHUJI C U3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUHU.

VYnopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm g uaeanbHOM XHUIKOCTH KakK CIEIACTBHE 3aKOHAa COXPAaHEHUs
MEXaHUYECKON YHEPTUU.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHUEe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

W3mepeHne MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3anmMHuble npeBpaleHns KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH MIPU IEHCTBUU HA TEIIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue Hepruu Mpyu CBOOOTHOM Ha/IEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEIAa C UMITYJIECOM CHJIBL.

HccnenoBanne coxpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOJECHCTBHM.

M3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MOTEHIIMAIbHOM 3HEPTrUu NPYKUHBI C padOTON CUJIBI TPEHUS.

Onpenenenue paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeopuU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKylsapHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapaxkTep IBMKEHHS M B3aUMOJICHCTBUA
YacTHI] BellecTBa. MOAEIN CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TeJ U OObSICHEHUE CBOWCTB
BEllecTBa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemlecTBa. [locrosanas ABorazpo.

TennoBoe paBHoBecue. TemmnepaTypa u crocobbl e€ u3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopenp naeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH: YAaCTHUIIbI Fa3a ABUKYTCS
XAO0THYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(mkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomecchl B ueadbHOM rase ¢



MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLECCOB: N30TepMa,
u30Xopa, n3odapa.

CBs13b MEXKy 1aBJICHUEM U CPEIHEN KUHETUYECKOM SHEPIHEN MOCTYATEIbHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJI€AIbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJICKYJIIPHO-KMHETUYECKON TEOpHH
UJeaNbHOTrO rasa).

CBs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHel
KMHETUYECKOM dHEPrueH MoCTynaTeIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCcTHLI.

TexHuyeckue yCTpOIICTBA U TEXHOJIOTHUYECKUE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS YacTUll BEIIECTBA.

Monenb OpOyHOBCKOTO TBUKECHHUS.

Buneoponuk ¢ 3anuceo pearibHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddysus xKumKocTen.

Mogensb onbita LlTepHa.

[IpuTsxeHne MOJIEKyII.

Mopenu KpUcTauIM4eCKUX PerETOK.

Habumonenue u rccnenoBanme U30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

HccnenoBanue mnpoiiecca yCTAaHOBICHHS TEIIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiyeil ¥ XoJIOAHON BOJIOM.

W3yuenne W30TepMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIOIb30BaHUE IH(PPOBOI
nabopaTopun).

M3yuyeHue n30XOpHOTo Ipolecca.

N3yuenne n3o6apHOro mnporecca.

IIpoBepka ypaBHEHHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoaunamuyeckas (T/l) cuctema. 3ajaHre BHEITHUX YCIOBHUH JUIsl TEPMOIMHAMUYECKOM
cuctembl. BHelHue n BHyTpeHHHME napaMeTpbl. [lapameTpsl TEpMOIMHAMUYECKOM CUCTEMBI KaK
CpeHME 3HAYECHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHHE HA MUKPOCKOITMYECKOM YPOBHE.

Hynepoe nauano tepmoauHamuku. CaMonpou3BosibHAas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mognenp wuzneanbHOro raza B TEPMOAUMHAMHMKE — CHCTEMa YpPaBHEHUMW: YypaBHEHHE
MenneneeBa—Knanelipona 1 BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUH. Y CIOBUS NMPUMEHHMOCTH
TOW MOJENN: HHM3Kas KOHIIEHTpAlMsl YacTUIl, BBICOKHE TeMIepaTyphl. Beipaxkenue mmis
BHYTPEHHEHN SHEPTUH OJTHOATOMHOT'O M/I€aJIbHOTO rasa.

KBasucrarnueckrue u HECTaTUYECKHUE IPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMKKe. Beruncienne paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Tennomnepenaya Kak crnoco0 HM3MEHEHUS BHYTPEHHEH SHEepruu TepMOJMHAMHUYECKOU
cucTeMbl Oe3 coBeplIeHus: padoTel. KOHBEKIMS, TEMI0ONPOBOIHOCTD, U3TyYEHHE.

KomnuectBo TemnoTel. Temmo€MKOCTh Tena. YIenbHass W MOJISIpHAsA TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBA. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 axuadaTHOM mporiecce.

[TepBblii 3aK0H TepMOAMHAMUKU. BHyTpeHHss sHeprusi. KonmuuecTBo TeroTsl 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKONW CHCTEMBI.



Bropoil 3akoH TepMOAMHAMHUKHM JUIsI PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT E€AMHCTBEHHAs aauabara.
AOcouoTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJMHAMUKHU Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT OoJyiee XOJIOAHOrO Teja K Oosee Harperomy 0Oe3 kommneHcanuu (Kmaysumyc).
Heob6patumocTs npupoaHBIX MPOIECCOB.

[TpuHIMne! AeicTBUS TennoBbiX MamuH. KIT/I.

MakcumanibHoe 3Haduenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCIEKThl UCIIOJIb30BAHUS TEIUIOBBIX JBUrarenei. TemnoBoe 3arps3HeHue
OKPYXaroIIEH CPedbL.

TexHu4eckue yCcTpoicTBa M TEXHOJIOTHYECKUE IMPOILIECCHl: XOJOJAMIbHUK, KOHAUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNu, MapoBas TypOuWHA, NOJYyYEHHE CBEPXHHU3KHX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAaHUEM TEIUIOBOI'O HAcoca,
YTHJIA3AMHS. OMOOPTaHUIECKOT'0 TOTUIMBA JISI BRIPAOOTKH «TEIUIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemrepaTypsl IPH aI1adaTHueCKOM PaCIIMPEHUH.

Bo3ayuiHoe orauso.

CpaBHeHHE YIE€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPSHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yuenne B3aUMOCBS3U DHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHuWe. YJelnbHas TeroTa
napooOpa3oBaHusl.

Haceimmennsie ¥ HeHacwilieHHbIE mapbl. KadyecTBeHHass 3aBUCUMOCTh IIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEeMIEPaTypbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

BnaxHocTts Bo3yxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrammuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeruioTa miaBienus. CyonumMarius.

Hedopmaruu tBEpHOro Tena. Pactsokenne u cxatwe. Casur. Moayns FOnra. Tlpenen
yOpyTux aedopmanui.

TennoBoe pacHmMpeHnue KUAKOCTEN M TBEPIBIX TeJ, 00BEMHOE U JUHEHHOE paCITUPECHHUE.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaUECTBEHHOM ypPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOcTHOE HaTsKeHUE. KOaduUImeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
ABIEHU. [{aBieHne o UCKPUBIEHHOM MTOBEPXHOCTHIO kuakocTH. Dopmyina Jlaraca.



TexHu4eckue YCTpOMCTBA UM TEXHOJOTMYECKHE IMPOLECCHI: KUIAKUE KPUCTAJUIbL,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TennoBoe pacimupeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunienne. Kunenue npu nOHMKEHHOM J1aBIEHUU.

W3mepenne cuilbl IOBEPXHOCTHOIO HATSKCHUS.

OnbIThI ¢ MBUIBHBIMH INIEHKAMMU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAIUIMYECKOTO BELIECTBA.

Buner nedopmarmii.

HaGrotenne Maibix gedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3Mmepenne y1enbHOM TEIIOTHI IJIABJICHUS JIbA.

M3yueHne CBOMCTB HACBIICHHBIX IIaPOB.

H3mepeHne abCoMOTHO BIIaXKHOCTH BO3AyXa U OIICHKA MAacChl TAPOB B IIOMEIICHHUH.

W3mepenne kodduirienTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne moayins FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00pasiia OT MPUIOKEHHON K HEMY
CHJIBI.

Pasnen 4. DuekTpoanHaMuka.

Tema 1. Inexmpuueckoe nove.

OnexTpu3anus Tea U e€ MposABIEHUs. DJIEKTpUUECKUil 3apsn. JIBa BHIa 3JE€KTPUUECKUX
3apsa0B. [ IpoBOIHUKY, TUANEKTPUKH U TIOIYTIPOBOJHUKN. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi.
3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apSbL.

Hanpsok€HHocTh  amekTpuueckoro mois. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
NIEKTpUYECKOT0 NoJist. OHOPOIHOE IIEKTPUUECKOE MTOJIE.

IToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
IToTeHumanpHas 3HEPrus 3apsiaa B JIEKTPOCTaTUUECKOM noJie. [loTeHnnal 3;1eKTpoCcTaTHYeCKOTrO
noJisl. CBsA3b HANPSDKEHHOCTU MOJS U Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHUECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOTHOPOJHOTO).

[TpuHIMI CyneprO3UIIUH SJEKTPUUECKUX MOJEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apspkeHHOro mo oOwémy mapa. [lonme paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IUIOCKOCTH.
KapTuns! mMHNUN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEM.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDNEeKTPUKH B 2JIEKTPOCTATHYECKOM IOJI€E. J(ManeKkTpudeckas NpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTPOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopaA.
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[TapannensHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue yCTpONCTBA M TEXHOJOTHMUYECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLUTa, 3a3eMJICHUE YJIEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I1OJIE.

DINeKTpOoCTaTUYECKas 3alIHTa.

YCTpoicTBO M AEMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJEHCATOpa OT IUIOMIA/IA IIACTHH, PACCTOSHHS
MEXAY HUMH U IU3JIEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OISl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaKa U pa3psKa KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsPKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOJINO/1A.

W3y4eHne mpoTeKkaHus TOKa B LIETIH, COJEPKalel KOHIEHCaToP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPH  MOCIEAO0BATEIHbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOpa Yepe3 Pe3ucTop.

Tema 2. Ilocmoannwlil dn1eKmpuyecKuil mox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CcyniecTBOBaHMS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DNEKTPUYECKOE COIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIIEHNS OJTHOPOJHOTO NPOBOIHUKA
OT €ro JUIMHBI U TJIOUIa/Id OTIEPEYHOr0 CeUeHUs. Y 1eIbHOE COPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux neneid. [Ipasuna Kupxroda.

Pabora anexrpuueckoro Toka. 3akon J[xoyns—Jlenna.

Mo1HOCTb 31eKTprUYecKoro Toka. TernoBas MOIITHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

O/1C 1 BHyTpeHHEe CONPOTUBICHHE UCTOYHHMKA TOKa. 3aKoH OMa 7151 OJIHOM (3aMKHYTOI )
ANEKTPUUECKOM 1enu. MouHoCTh UICTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapPsHKEHUSL.



HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUST I PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI'0 CEYEHUSI U MaTepHraa.

HccenenoBanue 3aBUCUMOCTY CHITBI TOKA OT COITPOTUBIICHHUS ITPU TOCTOSTHHOM HaIPSIKEHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coefMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccenenoBanue pasHOCTH MOTEHIUATIOB MEX/1y TIOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LETH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npaKmMUKym.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro ConpoTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKCHUS IS JIaMITbl HAKaTMBAHUS.

YBenuuenue npejenia u3MEepeHust amrnepMerpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu D/1C raibBaHUYECKOTO 3JIEMEHTa OT BPEMEHH NP KOPOTKOM
3aMBIKaHUU.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/Ty TIOJIFOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DNeKTpUUYecKas MPOBOAUMOCTh PA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAVIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DNeKTpUUIECKHil TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX MTyYKOB.

[TomynipoBonauku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AMCCOLUUALUS. DIEKTPOIH3.
3akonsl dapajes A SIAEKTPOIIN3A.

OnekTpuueckuii TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4eckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta3opa3psaHble JIaMIIbl,
AJIIEKTPOHHO-TyuYeBass TPyOKa, MOJYIPOBOJIHUKOBBIE TMPHUOOPHI: U0, TPaH3UCTOP, (OTOIMOM,
CBETOAMOJI, TalbBaHWKA, paQUHUPOBAHWE MW, BHIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

3akoHsl anekTposinza dapanest.

HckpoBoii pa3psa v NpOBOAMMOCTb BO3yXa.

CpaBHEHHE POBOJUMOCTH METAJIJIOB M TIOTYTIPOBOAHUKOB.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

Habmronenue anekrponusa.

N3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.
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HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYecKuil MPaAKTUKYM.

Crioco0Ob! n3MepeHus (PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuynH. OlLeHKa TpaHuIl
IIOTPELIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUI, NCCIIEA0OBAaHUM 3aBUCUMOCTEH (PU3NUECKUX BEJTUYHUH,
IPOBEpPKa IPEJUIOKEHHBIX TUnore3 (BbIOOp M3 paboT, ONUCAaHHBIX B TEMAaTHMUYECKUX pa3jenax
«Y4eHN4ECKUI dKCIIEPUMEHT, 1a00paTOpHbIE paOOThL, IPAKTUKYM).

MesknpeameTHbie CBSI3H.

N3yuenne kypca ¢puzuku yriay6suéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C YUETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesxicnpeomemmnovie nonamus, C6A3aHHbBIE C USYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIN0JIEHHE,
JKCIIEPUMEHT, MOJIEIUPOBAHUE, MOZEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHne CcucTeMbl ypaBHeHuid. JluneliHas ¢yHkumsa, mapabona,
runepooia, ux rpaduku u cBoicTa. Tpuronomerpudeckrue GyHKINUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HMX INPOEKIUM HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, Auddysus, ocMoc, TEII000MEH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHUE  OKpYXKAaloUleW  cpeapl,  yTUIM3auus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSHDKEHHE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJb BEIIECTBa,
MOJIIpHasl Macca, MOoJIy4YeHHue HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEN U
ra3oB, JKUIKHAE KPHUCTAUIBI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, DJIEKTPOIUTHUYECKAs
JCCOLIMaIus, TaJIbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSL.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPBL, OApOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOIO TPEHUS B TEXHHMKE, CTAaTHYECKWE KOHCTPYKLUMHU (KPOHIUTEIHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS] MEXAHUKHU B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), OBUTATelb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOI XOJIOAMJIBHUK,
KOHIWIMOHEP, TEXHOJOTUU IIOJIyYEHHUS COBPEMEHHBIX MAaTepUaloB, B TOM  4YHCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOTMM,  JJIEKTPOCTaTHYeCKas  3alluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOTYITPOBOAHUKOBBIE TPUOOPHI, raJIbBaHUKA.

11 KUIIACC

Pasznea 4. duekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

BzauMmopeiicTBuE NOCTOSSHHBIX MAarHUTOB M NPOBOJHHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop marautHoM uHAYKUMA. [[pyHIKI Cynepno3uMM MarHUTHBIX MOJIEH. JINHUM MarHUTHOM
WHIYKIUH.



MarautHoe mojie IPOBOJHMKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTyIIKH M KPYTOBOI'O
BUTKa). OnbIT Dpcrena.

Cuita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOJYJb. JIBUXKEHHE 3apsyKEHHOM 4YacTHUIbl B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MaruutHoe nosje B BeuecTse. @eppomMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHuyeckue ycTpoMCTBa M TEXHOJIOTMYECKHE IIPOLIECCHl: IPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJABHUraTesb SKoOu, yCKOpUTEIn
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kapruna nuHMH WHAYKOIMA MAarHUTHOTO TIONS IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KaprtvHa nuHMA MarHUTHOM HWHIYKUMU MOJS JUIMHHOTO NPSIMOTO NIPOBOJHUKA U
3aMKHYTOI'O KOJIbLIEBOI'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3anmopeiictBre 1ByX NIPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

Habumroienne ABM>KeHUS ITy4yKa JIEKTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMI NEHCTBUS 2IEKTPOU3MEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue MarHUTHOTO MOJISl HOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue eicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

Omnpenenenne MarHUTHOM MHIYKIIMU Ha OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBneHne sneKTpoMarHuTHOM MHAYKIUM. [loTOok BekTOopa MarHuTHOM MHAYKumH. DJIC
MHAYKIHMH. 3aKOH JIeKTpoMarHuTHo nHaykunu @apanes. Buxpesoe anexrpuueckoe nose. Toku
dyxo.

O/1C uHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. KarTylika WHAYKTMBHOCTM B ILENHM IOCTOSIHHOIO TOKa. SIBieHune
camouHaykiuu. JJ]C caMOMHTyKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHnyeckue ycTpoiucTBa U TEXHOIOTMUYECKHE TPOLECCH: HHAYKIIMOHHAS [1€4Yb, COJIEHOM,
3alUTa OT SJEKTPU3ALUH TeJ NP ABHKEHUN B MAarHUTHOM T10J1€ 3eMJIH.

Hemoncmpayuu.

Habmionenue siBineHus 3JeKTPOMAarHUTHOM WHIYKITUH.

Hccnenosanue 3aBucumocty DJ[C MHAYKIIMN OT CKOPOCTH M3MEHEHUSI MAarHUTHOTO ITOTOKA.

ITpaBuio Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHME CAaMOMHTYKLIMH.

Hccnenosanue 3aBucumoctu J/[C caMOMHIYKIMU OT CKOPOCTH U3MEHEHMS CHJIbI TOKA B
LEIH.
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Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomst, npaKkmuKym.

HccnenoBanue siBICHUS AJIEKTPOMATHUTHON MHAYKITUU.

Ornpezenenre UHAYKIIMH BUXPEBOT'O MATHUTHOTO TOJISL.

HccnenoBanue sBI€HUS CAMOUHTYKIUH.

COopka Mozenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Kosnebarensuas cucrema. CBOOOJHBIE KOJIEOAHUS.

['apmonnueckue  konebanus. KunHemaTnueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe ONMCcaHue (3aKOH COXpaHEHUsI MEXaHUYECKOM SHEprun ). BeiBoA IMHaMHUYECKOTO
ONUCaHUsI TAPMOHUYECKHUX KOJICOAHUHN U3 UX SHEPTeTHUYECKOT0 M KHHEMAaTUYECKOr0 OMMCAHUS.

Ammumatyaa u ($asza konebanuii. CBsI3b aMIUIMTYIbI KOJICOAHWH HCXOAHOW BEJIIMYMHBI C
aMIUIUTYAaMU KoJieOaHui €€ CKOPOCTH U YCKOPEHHS.

ITepuon u yacrota konedanuit. [leprnoa Manabix CBOOOAHBIX KOeOAaHUI MaTEMaTHUECKOTO
MasiTHUKA. [leproa cBOOOTHBIX KOJICOaHHI TTPYKUHHOTO MasTHUKA.

[TonsiTre o 3aryxaromux kojnedanusx. Beinyxennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiausHue 3aTyxaHusi Ha BUJ pe30HAHCHOU KPUBOIl. ABTOKOJIEOaHUS.

TexHnyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3bIKQJIBHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyXamoIux KojJeOaHUi U 3aBUCUMOCTH I€PHOJa CBOOOIHBIX KOJeOaHUH
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOW MpPYXKUHE C IENbI0 (OPMUPOBAHUS
npeJcTaBIeHU 00 naeanbHON MOJENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTuU NpHU KoseOaHUsIX Irpy3a Ha MpYyKHUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIHA.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomst, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB ABMKECHUS TENa B X0JI€ KOJIeOaHH Ha YIIPYTroM MOABECE.

N3yueHune NBUKEHUS HUTIHOTO MAsITHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BRIHYKIEHHBIX KOJICOAHHIA.

Tema 2. dnexmpomaznumnule Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HWICATHHOM
kosnebaTenbHOM KoHType. Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKoH COXpaHEeHHsI SHEPTUHU B UI€aTLHOM KOJeOaTeThbHOM KOHTYPE.

3aTtyxaromuye DJIEKTPOMarHuTHbIE KoJjieOaHUs. BBIHYXIEHHBIE AJIEKTPOMArHUTHBIE
Kosie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIUTYAHOE M ACHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TIPU Pa3IudHON popMe 3aBHCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHH.



CuHycouJanbHbIM IEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTyllKa MHAYKTUBHOCTH
B LIENY CUHYCOUJIAJIbHOTO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoncTBo, nepenada u noTpeOiIeHue IEKTPUIECKOM
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3HEepruu. KynbTypa Hcnonb30BaHUs
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME MPOLIECCHI: AJIEKTPUYECKUUA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JEKTpoIiepeaay.

Hemoncmpayuu.

CB00OOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

['eHepaTop He3aTyXaroMKX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogens 371eKTpOMarHUTHOTO I'eHepaTopa.

BoiHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHusl.

Pe3ucrop, karynika MHIYKTUBHOCTU U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onaHc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpORCTBO M IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

Wzydenne Tpanchopmaropa.

HccenenoBanue MepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENIBHO COCINHEHHBIE KOHACHCATOp,
KaTyIIKy U PE3UCTOP.

HaGnroeHue 31eKTpOMarHUTHOTO Pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 0JIHbL.

MexaHuveckue BOJIHBI, YCIOBUSI HUX pacnpoctpaHeHus. [lomepeunble W MNpOAOJIbHBIE
BOoJHBL. [lepros, cKkOpocTh pacnpoCTpaHeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXaHMYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

[IymoBoe 3arps3HEHNE OKPYKAIOLIEH CPENbI.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIYyY€HHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiiCTBa  3JIEKTPOMAarHUTHBIX BOJIH: OTPaXX€HWE, MPEIOMIICHHE, NOJISIpU3anus,
uHTEephepeHIMs U AU(PaKIHSL.

[[Ixana >1€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3MeKTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neub, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpaHEHHE NONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno kak HCTOUYHUK 3BYKa.
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3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

Habumronenne otpaxkeHus U IPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

HabmroneHne cBs3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOHM M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YIbTPA(UOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsl, npaKkmuxym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHue pacnpocTpaHeHUs1 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
MCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune u300pakeHUN B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenune cBera. 3akOHBI MpeEIOMIICHHUS CBeTa. AOCOJIOTHBIM  IMOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIM MMOKa3aTenb mnpenomiieHus. [locTosHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa U€pe3 I'paHuUlly pasjeiia
JIBYX ONTUYECKHUX CPEJI.

Xon iyueit B mpusme. ucnepeus ceera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUSL.

CoOuparomue M pacceuBarolmiue JHUH3bL. ToHKkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PAacCTOSHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEeIOMIICHUS.

dopmyIia TOHKOM JIUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox nyya, IpOUIEANIETo JIMH3Y MO0/ IPOU3BOJIBHBIM YIJIOM K €€ IJIABHOM ONTHYECKOU OCH.
[TocTpoenue n300pakeHHi TOYKU U OTPE3Ka MPSIMOI B COOUPAIOIIUX M PACCEMBAIOIINX JTUH3aX U
UX CHCTEMaX.

Ontuueckue npubopsl. Paspermatomniast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMA.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIOZICHUST MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(EPEHITMOHHON KapTUHE OT IBYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMepsl Kaccuueckux HHTePHEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, JyIMa, MEePUCKOIL,
dboToanmapar, MUKPOCKOII, TPOSKIIMOHHBII armapar, MPOoCBETIEHUE ONTUKH, BOJJOKOHHAS ONITHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBaHue NpeioMIIEHUS CBETA.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.



HccnenoBanue X0Aa CBETOBBIX IMy4KOB Yepe3 MIIOCKONapayIeNIbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUHN B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaOnroneHue 11BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakmuu cBera.

N3yuenne qudpakiinOHHON PEIIETKH.

HaGnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenue nonsipusanuu cBera.

[TprMeHeHne NOISPOUIOB IS U3YUEHHS] MEXaHUYECKUX HAPSHKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepenue nokasatesis IpeloMIICHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIIeCTBA (Ha MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyuyenue n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3bI.

[Tosryuyenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, uHTEpHEpeHIUN U NOJSpU3aluK CBETA.

W3yuenue nonasipu3aluy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepepeHIny Ja3epHOTo N3TYUYCHUS Ha JBYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AUPppakIHOHHOTO CIEKTpa.

W3mMepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnne crieKTpa U3ITy4eHHs CBETOAMOAA ITPHU IOMOIIH TN (HPAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUU OTHOCHUTEJIBbHOCTH.

['paHuLlbl PUMEHUMOCTH KJIacCUUeCKOM MexaHuku. IlocTynarel crenuambHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUUECKHE YCTPOWCTBA W TEXHOJOTHMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YacTHUIL.

VY4eHn4eckuil HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenre UMIyJibca U SHEPTUU PEISITUBUCTCKUX YacTUIl (M0 ¢gororpagusiM TpeKoB
3apsDKEHHBIX YaCTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBanroBasi pusuka.

Tema 1. KopnycKkynapnuo-6011o60ii oyaiusm.

PaBHOBecHOE TemIoOBOE W3NIyYeHHE (M3IIyYeHHE aOCONIOTHO YEPHOTO Tena). 3aKOoH
cmenienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTtodddexTa. YpaBHeHHe DHUHIITEHHA
st potorpdexra. «KpacHas rpanua» horodrddekra.
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JlaBneHue cBeTa (B 4YacTHOCTH, IaBJIEHHE CBETa Ha aOCOJIOTHO IOIVIOLIAMOIIYIO U
a0CoOIOTHO OoTpaxarornyto moBepxHocTh). OmbiTe [1. H. JIebenena.

BosHoBBIE cBolicTBa yactul. BosHbl ne bpoiurd. [Inuna BosHBI ne bpoinsg u pasmepsl
00J1acTH JIOKaIU3auy ABIKYLIeics yactuipl. KopmyckynspHo-BoaHOBOM gyanusMm. Judpaxius
JJIEKTPOHOB Ha KpUCTAJIIaX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeonpeaenéaHoctei I elizendepra.

TexHUUECKHE YCTPOMCTBa M TEXHOJIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTOAIIEMEHT,
(boToaTUNK, TYHHEJIbHBIH MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOIUO/.

Hemoncmpayuu.

®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYITPOBOJHUKOB OT OCBEIEHHOCTH.

CBeToaHoI.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

HccnenoBanue porope3ucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO/ OT HANPSIKCHHUSL.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [Tnanerapnas mozens atroma Pesepdopaa.

[Toctynarsl bopa. M3nydenue u moriouieHne (OTOHOB NPH MEPEXOJe aToMa C OIHOIO
YPOBHS SHEPTUU Ha APYTOU.

Bunpe! ciektpoB. CekTp ypoBHEH 3HEPIHM aToMa BOAOPOa.

CnioHTaHHOE M BBIHYKJIEHHOE H3ITyuyeHue ceTa. Jlasep.

TexHnyeckue yCTpOHCTBA UM TEXHOJIOTMUECKHE IIPOLECCHI: CHEKTPAJIbHBIA aHalu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpoCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITyYEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, nPAKmMUKyMm.

HaGnronenue muHeyaToro crekrTpa.

HccenenoBanue cnekrpa pa3peKeHHOTO aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
PunGepra.

Tema 3. Qusuka amomMHo20 A0pa u 31eMEeHMAPHBLIX YACHUY,.

Hyxnonnas mopnens sipa I'eiizen6epra—lBanenko. 3apsa sapa. MaccoBoe 4MCIO sIpa.
N3otonsl.

PannoaktuBHOCTE. Asba-pacnaa. DNeKTPOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3ITyYEHUE.

3aKOH paJuOaKTHBHOIO pacnaaa. PaauoakTtuBHblE u30oTOnbl B mnpupone. CBoiicTBa
MOHM3UPYIOLIET0 U3TydeHUs. BriusiHue paguoakTHBHOCTH HA KUBbIe OpraHu3Mbl. EcTecTBeHHBIN
¢don m3nyuenus. [lozumerpusi.

DOHeprust cBA3M HyKJIOHOB B sijipe. SnepHble cuitbl. JledekT Macchl spa.



SAnepubie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YIOPaBISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. KOJOTMUECKHE aCMEKThl pPa3BUTUS  SJIEPHOU
SHEPTeTUKHU.

MeTtonbl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTaIbHbIE B3auMOJEUCTBUA. bapuoHsbl, Me30HbI U JentoHsl. lIpencraBinenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHoi Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

HccnenoBanue pailnoakTUBHOTO (JOHA C UCIIOIb30BAaHUEM JI03UMETPA.

N3yuenue nornomeHus 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH.

Oransl pa3BUTUA acTpoHOMUU. [IpuknagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMUMU.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU JJIs1 O0BSICHEHUS MPUPOIBI KOCMUYIECKIX OOBEKTOB.

Mertoasl actpoHOMHUYECKUX wuccienoBaHuii. COBpPEeMEHHBIE OINTUYECKHE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acCTPOHOMHUSL.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIM KJIACC — CBETUMOCTD.
3BE3/1bI TJIABHOW MOCIEA0BATENIBHOCTU. 3ABUCUMOCTh «MAacCa — CBETUMOCTh» JJI 3BE3]] TJIABHOU
nocneaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MpPEACTABICHUS O
MPOUCXOKACHUH U 3BoJonMK CoJIHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3].

Mneunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue n neukenue Connua B ["anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

Hab6mronenus 38€31H0T0 HEOAa HEBOOPYKEHHBIM IJ1a30M C UCIIOIH30BAHHEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUTS OTIpeIeTICHHsI TIOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro MOMyIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckorn JIyHbI, TUTAaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3n4ecKuil MPaKTUKYM.

CriocoObl u3MepeHus (GU3MUECKUX BEIHYUH C MCIOIh30BAaHUEM aHAIOTOBBIX U IHU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BEJTMYUH,
MPOBEpKa MPEATOKEHHBIX THMOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMaTHYECKUX pazenax
«Y4eHHYECKHUI IKCIIEPUMEHT, JJa0OPaTOPHBIE Pa0OTHI, TPAKTUKYM) ).
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Oo6o0maromee NnoBTOpPeHNeE.

O6oOumieHne W cUCTeMaTH3alUsl  COJACpXKaHHWs  pas3fenoB  Kypca «MexaHHKay,
«MornexynsipHas Qu3MKa ¥ TEPMOJUHAMUKA», «DIEKTpoanHaMHKa», «KoieOaHUs ¥ BOIHBIY,
«OCHOBBI  ClieUANBHON TEOpPUHU OTHOCUTENbHOCTH», «KBaHTOBas Qu3uka», «IJIEMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ATHYECKOH chepax AeaTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAyYHOM KapTUHE MHpa, 3HAYCHHE OIMHUCATENIbHOM, CHCTeMaTU3UpyIoleld, 0O0bICHUTEIbHON U
MpOrHocTuyecko QpyHkuuii Gpusndeckor Teopuu, posib GU3NYECKO Teopuu B (GOPMUPOBAHUU
npecTaBiIeHu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B O0IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H.

Wzydenue kypca ¢pusuku yriryoaéHHoro ypoBHs B 11 kiacce oCylIecTBIsIeTCs ¢ Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnule nonamus, c6A3AHHbIE C UZYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHHE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIHH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl m HX
NPOCKIIMH Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [IpOoM3BOIHBIC 3IIEMEHTApHBIX ()YHKITHIA.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEAeNICHHE TUIOIAAN TUIOCKUX (QUTYp U 00bEMa Tel.

Buonozusa: >nextpruyeckue sBICHUS B )KUBOM NPUPOJIe, KoJeOaTeIbHbIE IBUKEHUS B dKUBOU
IPUPOZE, DSKOJIOTMYECKHE PUCKH IIPU IPOU3BOJACTBE DJIEKTPOIHEPTUH, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpYXKarollel cpenbl, YIbTpa3BYKOBas JAMArHOCTHKA B MEAMIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marHuTHBIE TOIIOCA 3€MIIM, 3aJ€KU MarHUTHBIX pyll, POTOCHEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MJIEKTPOMAarHUTOB, AIEKTPOJABUTATENb
SlkoOu, reHepaTop MEPEMEHHOIO TOKA, HWHAYKIUOHHAs Ie4yb, JHUHUM SJIEKTpolepeaad,
AIIEKTPOJIBUraTeNb, pajap, paJIuONpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTPa3ByKOBasi JUArHOCTUKA B TEXHHKE, IMPOEKIIMOHHBIM armapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CITyTHUKOBbIE IPUEMHUKH, SJI€pHAs SHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHET'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro nmpenMera « U3nKa» JOJKHBI OTpaXkarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOM BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpUEHTAlUi, IO3UTUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHIICKOro oOIiecTBa,



pacIIMpeHUe KU3HEHHOTO OIBITA M ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUNA OCHOBHBIX
HAIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
IrPakKIAHCKOI0 BOCIIMTAHMSA:
e Cc(hOPMHPOBAHHOCTh TI'PAXJAHCKOH MO3MLMU OOYyYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;
® [IPUHATHE TPAJULMOHHBIX OOLIEUETOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKHX
IIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX T'PAKIAHCKOIO OOIIECTBA,
y4acTBOBaTh B CAaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;
® yMEHHE B3aMMOJCHCTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKLIMAMU U Ha3HAUYEHUEM;
® TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM JECATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:
e c(pOopMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NAaTPUOTH3MA;
® [ICHHOCTHOE OTHOIIEHHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IIOBE/ICHUS;
® CrocOoOHOCTb OLIEHUBATh CUTYALINIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI Y LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHHE JHUYHOTO BKJIA/a B IIOCTPOCHUE YCTOHYHUBOTO Oy IyIIETO.
ICTETHYECKOr0 BOCTIMTAHUSA:
® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs 3CTETUKY HAay4yHOTO TBOPYECTBA,
npucyliero Gpusnveckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3iuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyay1Ieit
npodeccuu 1 peaaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 0071aCTH (PU3UKHU Ha
IPOTSKEHUH BCEH KU3HU.
IKOJOTHYECKOr0 BOCTIMTAHUSA:
e c(OpMHPOBAHHOCTh HKOJIOTMUYECKON KYJbTYpbl, OCO3HaHHME IJIOOATLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;
® [UJIJAHMPOBAHUE W OCYIIECTBJICHUE JIEUCTBUI B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;
® pacIIMpeHHe OmbITa JAEATEeIbHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUU 10 (PU3HKeE.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
e c(hOpMHUPOBAHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3NYECKON HAYKH;
® OCO3HaHHME ILEHHOCTHM HAY4YHOH JESITEIBbHOCTH, TOTOBHOCTH B IPOLIECCE H3YYECHHUS
(GU3UKH  OCYIIECTBIATH  MPOEKTHYIO M  MCCIEJOBATENbCKYIO0  JESTEIbHOCTD
WHAWBUIYAJIBHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
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Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue aeiicTBUA:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyalIU3UpOBaTh MpobOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIIATh LENH AeSTeIbHOCTH, 3a1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMST B paccMaTpuBaeMbIX (DHU3HUECKHUX
SIBIICHUSIX;

pa3zpabaTeiBaTh IUIAaH peEHIeHHs NOpoOJieMbl C y4€TOM aHalIM3a UMEIOUINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIbLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB IIECIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBHUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIeM.

bBa3oBble ucciaenoBaTeJaLCKUeE AeiiCTBHA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOAaMH (DU3HYECKON
HAYKH;

BJIQJICTh HABBIKAMH YY€OHO-HCCIIEIOBATEIBCKON U MPOCKTHON ACSITEILHOCTH B 00J1aCTH
(bu3MKM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIBHOMY IIOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJEP)KaHWs, MPUMECHCHHIO Pa3IMYHBIX METO/0B
MTO3HAHUS,;

BJIQ/IETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalUsIX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYHMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UpPOBATh 3aJ]ady, BBHIJIBHTATh
TUNOTE3Y €€ pelleHus, HAXOIUTh apIryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

AHAIM3UPOBATh TIOJTYYCHHBIC B XOJ€ pCIICHUS 3a7add Pe3yJbTaThl, KPUTHYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN NeATEILHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSIIEHOCTH,
YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MTOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Paborta ¢ nnopmanmeii:

BJIQ/ICTh HABBIKAMU MOTYYCHHSI HHPOPMAITUHU (PU3UUECKOTO COJIePKaHUs U3 UCTOUHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH MOUCK, aHAJIN3, CUCTEMATHU3AIHI0 U
UHTEPIIPETANIO UHPOPMALINK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

HUCITIOJIB30BAThH CpC}ICTBa I/IH(l)OpMaHI/IOHHBIX 158 KOMMYHI/IKaHI/IOHHBIX TeXHOHOFI/Iﬁ B
pEIIeHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpTraHU3allMOHHBIX 3a1ad C
cobmonenneM TpeOOBaHM JIPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI,



pecypcocOepekeHusl, TPaBOBBIX M O3TUYSCKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B pPa3IMUHBIX (opmarax ¢ y4éTom
Ha3HaueHUs MHPOPMALMU U LEIEBOM ayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (OpMy
MIPEJICTABICHHUS U BU3YaIH3aI[1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEILHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYaIMi U CMATYaTh KOH(GIUKTHL;
pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJBb30BAHHEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI,
BbIOMpaTh TEMAaTUKYy M METOJIbI COBMECTHBIX EHCTBUI C y4€TOM OOLIMX MUHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

NPUHUMATH IIETU COBMECTHOM JESTENIbHOCTH, OPraHU30BBIBATH U KOOPIUHUPOBATH
IeicTBUS MO €€ JOCTMXKEHUIO: COCTAaBIATH IUIAH JACUCTBUM, paclpenessTh PO C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXaTh Pe3ybTaThl COBMECTHON pabOTHI;

OLICHMBATh KA4eCTBO CBOETO BKJIAJa W KAXKAOTO Y4YacTHMKAa KOMaHIbI B OOIIMN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYILIECTBJISITh IO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B PA3IMYHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIE 1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIHHOCTh B 001IacTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH ILJIaH PELICHUs PACUETHBIX M KaUYE€CTBEHHBIX 3aJady, IUlaH
BBITIOJTHEHHS MIPAKTUYECKOW PabOThl C y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacuupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTSHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCThH 32
peLIeHuE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMUPOBAHHUIO U TPOSIBICHUIO JPYIAUIMH B 00IacCTH (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CHTYallHsIM, BHOCUTh KOPPEKTUBBI B JACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalll, BEIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 X CHIXKEHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YIbTATOB AEATEIBHOCTH;
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MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB AESITEIbHOCTH;
pu3HaBaTh CBOE MPABO U IPABO APYTUX HA OMIUOKH.

B mponecce AOCTH)XEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IPOrpaMMbl MO (U3MKE AJis
YpOBHS cpeHero oobiiero o0pa3zoBaHus y 00y4arolUXCsl COBEPUICHCTBYETCS IMOLMOHAIIBHBIH
UHTEJJIEKT, MPEANoaraonui chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIEr0 CHOCOOHOCTh IIOHMMAaTh CBOE OSMOIMOHAIBHOE
COCTOSIHUE, BUCTh HAIIPABICHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
yBEpEHHBIM B ce0e;

CaMOpEryJIMpPOBaHMs,  BKJIIOYAIOIIEr0  CaMOKOHTPOJb,  yMEHHE  HPUHUMATh
OTBETCTBEHHOCTBH 32 CBOE IMOBEICHUE, CIIOCOOHOCTH aIalITUPOBATHCS K AMOIIMOHATIBHBIM
U3MEHCHUSIM 1 POSIBIIATh THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIMH, BKIIOUYAOLICH CTPEMIICHHE K JOCTIKCHHUIO IIEIU U YCIIEXY,
ONTHMH3M, HHULUATHBHOCTD, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOKHOCTEH;
OMIIATUH, BKJIFOYAOIICH COCOOHOCTh MOHMMATh YMOLMOHAIBHOE COCTOSHHE APYTHX,
YUYUTBIBATh €r0 IPU OCYIIECTBICHUU OOILICHHUS, CIIOCOOHOCTh K COYYBCTBHIO U
CONCPSIKUBAHUIO;

COIIMAJIBHBIX HAaBBbIKOB, BKIOYarOIIUX CIIOCOOHOCTD BBICTPAMBATL OTHOWLICHUA C
JPYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny o0yuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJOTHYECKOM, 3KOJIOrMYecKoH,
COLMAJIBHOM M ATUYECKOH cepax AesaTeNbHOCTH YeIOBEKa, POJib U MECTO (PUM3HUKH B
COBPEMEHHOI HayYHOU KapTHUHE MUPA, 3HAUEHUE ONTUCATEIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTENIBHON M MPOTHOCTUYECKON (QYHKIUN (U3NYECKOM TEOpUH — MEXaHUKH,
MOJIEKYJISIPHOM (PU3MKHU U TEPMOJUHAMUKY, POJIb (PU3HUECKOI TEOPUH B POPMUPOBAHUU
npecTaBiIeHuit 0 GPU3NYECKO KapTHHE MUDA;

pas3nyaTh yCI0BUS MPUMEHUMOCTH Mojieiel (PU3NYEeCKUX Tel U MPOLECCOB (SABICHUN):
UHepIHalbHas cUCTeMa OTcuéra, abCONIIOTHO TBEPJOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJIeHHe, aOCOIIOTHO YIIpyras nedopmanus,
abCOJIIOTHO yIpyroe v aOCOIIOTHO HEYNPYroe CTOIKHOBEHUS, MOAEIH Ta3a, KHUJIKOCTH
U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UJIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
DIIEKTPUYECKOE TI0JIE;

pa3nuyarh YCIOBUS (TpaHMIbI, OONAacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHMYECKHE TPOLECChl M SIBICHUS, HUCIHOIb3YS
OCHOBHBIC IIOJIOKEHHSI W 3aKOHBl MEXAaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (OpPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBM)KEHMSI, MPeoOpa3oOBaHUS
["anunes A CKOPOCTH M NEpeMENIeHHs, 3aKOHbI HpI0TOHA, TPUHIIMIT OTHOCUTEIBFHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXPAaHEHHUsS MMIyJbca U



MEXaHUYECKOM 3HEPTUH, CBSA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHWYECKOM 3Hepruu,
yCIIOBUSL paBHOBECHS TBEPAOIrO Tejia), MPU STOM HCIOIb30BaTh MaTEMaTHYECKOE
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCIIOBHUS NPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpazoBanuii ['anmunes, BTOporo u TpeTbero 3akoHOB HblOTOHA, 3aKOHOB
COXpaHEHHUs UMITYJIbCAa U MEXAaHMYECKOUN 3HEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;
aHATM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCHl U SBJICHUS, UCIOIbB3YsI OCHOBHBIC
nonoxenns MKT u 3akoHbI MOJIEKYIIPHOH (PU3UKU U TEPMOIMHAMUKH (CBS3b IaBICHUS
UJCAIBHOIO ra3a CO CPEIHEH KHUHETHYECKOM DSHEpPruedl TEIUIOBOIO [JBHKEHUS U
KOHILIEHTpaLKEeN ero MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELIECTBA CO CPEAHEN KUHETHYECKOU
SHEPIruel TEeIJIOBOTO JIBM)KEHHSI €ro 4acTHL, CBS3b JaBICHUS HACAIBHOIO Ta3a C
KOHIIEHTpALUEN MOJIEKYJ U €r0 TeMIEPATypou, ypaBHeHuEe MenaeneeBa—Knanerpona,
NEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUs 3HEPTUU B TEILJIOBBIX IIPOLIECCAX),
[P 3TOM HCIIOJIb30BaTh MAaT€MaTUYECKOE BBIPA)KEHUE 3aKOHOB, yKa3blBaTh YCJIOBUS
MPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knaneiipona;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIOIb3YsI OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS IJIEKTPUUECKOTO 3apsija,
3akoH KyJioHa, TOTeHIMaNbHOCTD AIEKTPOCTATUYECKOIO TOJIsA, IPUHIIMII CYTIEPIIO3UIIUI
ANEKTPUYECKUX IOJIEH, IIPU 3TOM yKa3blBasl yCIOBHs IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)Xe MPAKTUYECKH BAKHbIE COOTHOLIEHUS: 3aKOHbI OMa Juis ydacTkKa Lenu U Uit
3aMKHYTOM ayekTpudeckoi menu, 3akoH Jlxxoyns—Jlenua, nmpasmia Kupxroda, 3axoHbl
®dapanes 15 JJIEKTPOIU3a);

OTKCHIBATh (PU3UYECKHE MPOLECCHl U SIBICHUS, MCIIONB3YS BEJIMYMHBI: TIEPEMEIICHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IABJICHUE,
NOTEHLIMANbHAsl SHEPrusi, KMHETHYecKas HHEeprus, MexaHuueckas sHeprus, padbora
CHJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHUE, CUIIA TSKECTH, CHJIA YIIPYTOCTH, CUJIA TPEHHUS,
MOITHOCTb, SHEPTHUsl B3aMMOICHCTBHSI Tena ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTUs
yopyroi aegopmanuu Npy>KUHBI, KOJMYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIeparypa
Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSIS SJHEPI sl HJ€aIbHOTO OJJHOATOMHOIO T'a3a,
paboTa HaeanbHOrO ra3a, OTHOCHTENbHAs BIaXHOCTh Bozayxa, KIIJ| uapeampHOTrO
TEIUIOBOTO JIBUTATElNs; IEKTPUUYECKOE I0JIE, HANPSKEHHOCTD AIEKTPUYECKOrO IOJI,
HaIpsDKEHHOCTh IOJII TOYEYHOIO 3apsja WIM 3apsHKEHHOTO Inapa B BAKyyME€ M B
JIUDJIEKTPUKE, TOTEHIHAN JJEKTPOCTATUYECKOrO II0Js, Pa3HOCTh IOTEHLHAJIOB,
IIEKTPOJBIIKYINAsl CHUJIA, CHJIA TOKA, HANPSIKEHHE, MOIIHOCTh TOKA, JJIEKTpUYECKas
€MKOCTb IIJIOCKOTO KOHIEHCATOPa, COIPOTUBIIEHUE YUaCTKa LIEMH € TIOCIIEN0BATEIbHBIM
W TApaUICIbHBIM COEJUHEHUEM pPE3MCTOPOB, DJHEPIUs DIIEKTPUYECKOrO  ITOJIS
KOHJIEHCATOopa;

00BSICHATH 0OCOOEHHOCTH MPOTEKaHUS (PU3NUECKUX SBJICHUN: MEXaHHUUECKOE IBHKEHHE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, UCIapeHue, KUIEHHE W KOHJEHCAlus, IJIaBJIeHHE W KPUCTAJUIM3alusd,
HAIpaBJIEHHOCTh  TEIUIONEpPEAauu, JJEKTpHU3alUs  Tel, HKBUIIOTCHIIMAIbHOCTH
MTOBEPXHOCTH 3aPS’KEHHOTO TPOBOJIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOU (DU3UYECKON BEIMYUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHHM, NpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
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rpadukoB ¢ Y4€TOM aOCOIOTHBIX MOTPEIIHOCTeH HM3MEPEeHUM, AeNaTh BBIBOIBI IO
pe3yibTaTaM UCCIIEI0BAHMUS;

MPOBOANTH KOCBEHHBIC H3MEPCHUs (PUINYCCKUX BEIMYUH, TMPH ITOM BBIOHPATH
ONTUMATBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OMBITHI ITO MTPOBEPKE MPEIIOKEHHON TMIIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT,
coOuparh IKCIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh [OJIyYCHHbIE PE3YJIbTAThI U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TMITOTE3bI;

coOnronarh mpaBuiaa 0e30MacHOro TpyJa MpH MPOBEICHUU HCCICIOBAHHMA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MPaKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JESTEIIbHOCTH C WCIOJh30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000py10BaHHUS;

pelaTh pacu€THbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOP (PHU3MYECKOW MOJENH,
OTBeuaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIBbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIaThl  (PU3WYCCKUX TEOPUU TIPH HCIIOJIH30BAaHUM MATEMAaTHYCCKUX METOJIOB
peuieHus 3a7av, MPOBOIAUTH pacy€Thl HA OCHOBAHMM HWMEIOIIMXCA JaHHBIX,
AQHAJIM3UPOBATh pE3yJIbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4YETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIINe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (U3MKH, a TakKe HHTETpalld 3HAHUW U3 JPYIHX NPEIMETOB €CTECTBEHHO-
HAay4YHOT'O WMKJIA: BBICTPAMBATH JIOTMYECKYIO UEMOYKY PACCYKICHUH C ONOpOod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SBIICHHUS,

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB Pa0OTHI
M3MEPUTEIIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TIPOILIECCOB OKPYXKAIOIIET0O MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEeSTENIbHOCTH YeJIOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU TMPOILecCaMH, C TO3HUIUN
HKOJIOTUYECKON 0€301acHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
MIPUPOIOTIONB30BAHNH, a TaK)Ke€ Pa3yMHOM HCIIOJIb30BAHWU JOCTWKEHUM HAayKU M
TEXHOJIOTH JIJIs TadbHEHUIero pa3BUTHS YEI0BEYECKOTO O0IIeCTBa;

MPUMEHSTh pa3UYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUW, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U TIPEIbSBICHUS YI€OHON M HAyYHO-TIOMYJISPHON MH(POPMAIIMH, CTPYKTYPHUPOBAHUS U
WHTEpIpeTanuy WH(PpOpMAIMHU, MOJYUYEHHON U3 Pa3TUYHBIX UCTOYHUKOB, KPUTHYECCKH
AHAIM3UPOBATh MONydYaeMyr0 WH(GOPMAIUI0O U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA UH(OPMAIINK;
MPOSIBJIATh OPraHU3allMOHHBIE W TIO3HABATECNIBHBIE YMEHHUS CaMOCTOSATEIHHOTO
NpUOOpPETEHUs] HOBBIX 3HAHWKW B TIPOIECCE BBHITIOJHEHHUS MPOCKTHBIX U Yy4eOHO-
HCCIIEI0BATENLCKUX PadoT;

paboTaTh B TPYMIE C WCIOJTHEHHUEM pA3JIMYHBIX COIUAIBHBIX POJIeH, TUIAHHUPOBATH
paboTy Tpymnmbl, palUoOHAIbHO paCHpelnesTh IesATeNIbHOCTh B HECTaHJAPTHBIX



CUTYyaIHsIX, aJICKBAaTHO OIICHUBATh BKJIAJ KAXKIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIATE MOTHBAaIMI0O K  Oyaymedl npodecCHOHANbHOW — AEATENbHOCTH  T10
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonmy oOyuenus B 11 Knacce npeaMeTHBIC pe3yabTaThl HA YIIyOJEHHOM ypPOBHE JIOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHU:

MOHUMATh POJb (U3UKH B HKOHOMUYECKOW, TEXHOJIOTHYECKOH, COIUAIBHONH U
ATHYECKOU cdepax AEITeIbHOCTH YeNIOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOMN
HAy4YyHOU KapTHHE MUpPA, POJIb ACTPOHOMUHU B MPAKTUUYECKON 1€ATEILHOCTH YEJIOBEKA U
JAJIBHEWINEM  HAyYHO-TEXHMYECKOM  Pa3BUTHM,  3HAQUYCHHE  OIMCATENIbHOM,
CHUCTEMAaTHU3UPYIOIIEH, OOBICHUTEIBHOH M MPOTHOCTUYECKOW (YHKIMH (puznueckoin
TEOpUU — DIIEKTPOJMHAMUKH, CHEIUAIBHON TEOpUHU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uku, posnb GU3NUECKO Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MECTO (U3MUeCKOW KapTHUHBI MHUpa B OOIIEM psijly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NMPEACTABIECHUI O IPUPOJE;

pa3nuyarth yCIoBUs IPUMEHUMOCTH MOJieNiel ((U3MUECcKUX TeJ U MPOILECCOB (SIBICHUIN):
OIHOPOAHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0JIA, TapMOHHUYECKUE
KoJIeOaHUsI, MAaTeMaTWYeCKHid MAasTHHUK, WICAIBbHBIA TPYXUHHBIH  MasTHUK,
rapMOHUYECKHE BOJHBI, HJICAIbHBIA KOJICOATENbHBIA KOHTYp, TOHKAs JIMH3a, MOJICICH
aToOMa, aTOMHOTIO s1Ipa U KBAaHTOBOW MOJIEJIH CBETA;

pasinyath YCIOBUS (IpaHMIbI, O0ONAacTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIIMH XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH BJEKTPOMArHUTHBIE IPOLIECCHl U SIBJICHMS, UCIOJB3YS
OCHOBHBIE TIOJOXEHUS M 3aKOHBbl JJIEKTPOAMHAMUKH M CIIELUAJIbHOW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH D3JEKTPOMAarHUTHOM MHAyKUuM, npaBwio Jlenna, cBsazp O/1C
CaMOMHIYKIUH B 2JIEMEHTE JIEKTPUUECKOH LIENN CO CKOPOCTHIO U3MEHEHMSI CUIIBI TOKA,
MOCTYJIAThI CTICIIHAIBHONW TEOPUH OTHOCUTEIIBHOCTH DUHINTEHHA);

AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCIIONb3Ys MOJIO0XKEHUS
KBaHTOBOM (u3uku (ypaBHeHHMe OHHIITEHHA a1 QoTodddexra, mepBolii U BTOPOH
nocTyjiaTel bopa, mpuHIMIT COOTHOIIEHUs HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXPAaHEHHUs 3apsI0BOr0 M MacCOBOTO YHMCENl U DHEPIUU B SIIEPHBIX PEAKLUMSX, 3aKOH
PaMOaKTUBHOTO pacraja);

ONMCHIBATh (PU3MUECKHE MPOIIECCHI U SIBICHUS, UCIOJIb3YS BEJIMYMHBI: HANPSKEHHOCTh
IIEKTPUYECKOTO OIS, TOTEHIIMAT AIEKTPOCTATUYECKOTO MOJIS, pA3HOCTh NOTEHLINAJIOB,
JNEKTPOABIIKYIIAsE CHJIa, WHIAYKIUS MarHUTHOTO IIOJII, MAarHUTHBIA IOTOK, CHIIa
AmMriepa, HMHAYKTUBHOCTb, OJJIEKTPOJBIDKYIIAs CHJIA CAMOUMHAYKIMH, DSHEPTus
MarHMTHOT'O TOJISl IPOBOJHUKA C TOKOM, PENATUBUCTCKUN UMITYJIbC, TIOJHASL DHEPTHUs,
SHEPrHUsl MOKOSI CBOOOJHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsj siipa, SHEPTUs CBS3U A1pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
WHAYKIHS, CAMOMHIYKIUS, p€30HaHC, HHTepdepeHIus BOIH, TudpaKus, TUucnepcus,
MOJIHOE BHYTpEHHee oTpaxeHue, porornnekrpudeckuii 3pdexr (pororddexr), anbda- u
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Oera-pacmajsl siiep, TaMMa-u3aydeHue saep, Gu3nueckue MPUHIUIBI CIIEKTPAIbHOTO
aHanu3a 1 paboThI J1a3epa;

ONpeNeNsATh HaIlpaBJICHUE WHAYKIMU MAarHUTHOTO TMOJsi MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUHMTHIBATh €T0 XaPAKTEPUCTUKH;

IIPUMEHATH OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IMOHATHSA, TEOPUU U 3aKOHBI JJIs
aHaM3a U 00BSICHEHHS (PU3UIECKHX MPOIIECCOB, MPOUCXOASIIIUX B 3BE3aX, B 3BE3THBIX
CUCTEMaXx, B MEKTJIaKTUYECKOI cpesie; NBUKEHHUSI HEOSCHBIX Tell, SBOJIOIUM 3BE3N U
Bcenennoii;

MIPOBOJMTH HCCIICIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C HMCIOJIh30BAHUEM
IPSIMBIX U3MEPEHUIA, TTPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI
MOJTyYCHHOW 3aBUCHMOCTH (PU3UYECKMX BEIMYMH B BHJAC TpadUKOB C yIETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHMid, JienaTh BBIBOJALI IO  pe3yjibTaTam
UCCJIEI0BAHMS;

MIPOBOJNTH KOCBCHHBIC HM3MEPCHUS (PUINYCCKUX BEIMYUH, TMPH ITOM BBIOMPATH
ONTUMATBHBIA METOJ H3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCUTEJbHbBIE
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHUI;

IIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIIOKEHHOMN TUMOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, AaHAJIM3UPOBATH IMOJTYUYEHHBIE PE3YIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

ONUCHIBATh METO/IbI IIOJYYEHHS] HAYYHbIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJa MpU MPOBEICHUU HCCIETOBAHHMA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-HCCIIeIOBATEILCKOW U TMPOEKTHOM
NESTENIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1aOOPATOPHOTO
000pyAOBaHNUS;

pemaTh pacyETHBIC 3a7]a4H C SBHO 33JJaHHOM U HESIBHO 33/IaHHON (PU3HUECKOM MOJIETIBIO:
HAa OCHOBAaHMU aHalu3a YCJIOBUSA BBIOUPATh (UINYECKHUE MOJETH, OTBEYaIoIUe
TpeOOBaHUSAM 3a7a4d, MPUMEHITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTUA M TOCTYJIATHI
(GU3UYECKUX TECOPUU MPHU MCIOIH30BAHUM MAaTEMAaTHYECKUX METOJOB PEIICHUS 3ajad,
MIPOBOJIUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JiesioB
Kypca (DU3WKH, a TakKe WHTETpalld 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YyHOTO IMKJIA: BBICTPAMBATh JIOTMUYECKYIO UEMOYKY PACCYKICHUH C OMOpoil Ha
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKUE SBIICHHS;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHITUTIOB Pa0OTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

aHAJIM3UPOBATh W  OILCGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESTENIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMMA
9KOJIOTUUYECKON 0€30macHOCTH, MIPEACTABICHHI 0 panoHaIbHOM



IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAHUU JOCTWKEHUN HAayKd W
TEXHOJIOTHH JIJIsl TaTbHEHUIIIErO pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUNYHbBIE CTIOCOOBI paboThI ¢ MHGOpMaIUel GU3MUECKOTO COIEPKAHUS C
HUCIIOJIBb30BaHHUECM COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHBIX TCXHOHOFHﬁ, npu 9TOM
MCIIOJIb30BaTh COBPEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH U1 TOUCKa, IepepaboTKu
U MpeAbABIIeHUs] Y4eOHOM U HAyYHO-TOMYJISIpHOM MH(GOpMallUU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuu WHPOPMAIIUU, TTOTYYSCHHON U3 Pa3IMYHBIX MCTOYHHKOB, KPUTHUECKH
AHATM3UPOBATh MOy4aeMyr0 WHGOPMAIUIO U OICHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHUKA HH(OPMaLIUK;
IPOSIBJIATh OpPraHU3allMOHHBIE M [I03HABATENIBHBIE YMEHUS CaMOCTOATEIBHOIO
NpUOOpETEeHUs] HOBBIX 3HAHUW B TMPOIECCE BBINOJHEHHUS MPOCKTHBIX U Y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

pa6OTaTI) B T'pyHlime€ € HCIOJIHCHUCM pPAa3JIMYHbIX COLUAJIBHBIX pOJIGfI, IJIaHUPOBATb
paboTy Tpymmbl, palUoOHAIbHO pacHpelnessTh IesTeNbHOCTh B HECTaHIAPTHBIX
CUTyaluAax, aACKBATHO OLUCHHBATH BKJIaJ KaKAOTI'O U3 YHACTHUKOB I'PYIIIBI B PCIICHUC

paccMarpuBaeMoi poOJIEMBI;

® TMpOSIBISATH MOTHBAIMIO K Oyaymed mnpodeccCHOHANbHOW — ACSITENBbHOCTH IO
CIEIUATLHOCTAM (PU3UKO-TEXHHYECKOTO MPOGHUIISL.
TEMATHUHYECKOE IINIAHUPOBAHUE
10 KUJIACC
Ne | HammeHoBaHue Koan4yecTBO 4acoB DJIeKTPOHHbIE
n/ | pa3iesoB U TeM Bce KonTtpounb IIpakTnyec (uugposbie)
n NPorpamMmbl ro HbIE KHe pa6oThl | 00pa3oBaTesIbHbIE
padoThbI pecypcbl
Paszgen 1. HAYYHBIA METO/I IIO3HAHUSI ITIPUPO/IbI
11 Hayunsliit meron 6 bubnnorexa [JOK
MO3HAHUS TIPUPOJIBI https://m.edsoo.ru/f16
b68d7
Wroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmuoreka [JOK
https://m.edsoo.ru/f16
b68d7
2.2 Junamuka 10 bubmuorexa [JOK
https://m.edsoo0.ru/f16
b68d7
2.3 Crartuka TBEpIOTO 5 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/f16
b68d7
2.4 3aKOHBI COXpaHEHUs B 10 1 bubnuorexa [IOK
MEXaHHKE https://m.edsoo0.ru/f16
b68d7
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Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OcHOBBI 15 1 bubnmoreka [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/f16
KHHETHYECKOI b68d7
TEOPHH
3.2 Tepmonunamuka. Ten 20 1 bu6mmoreka [JOK
JIOBBIC MAIIIMHBI https://m.edsoo.ru/f16
b68d7
3.3 ArperartHbie 14 1 bubnuotexa [JOK
COCTOSIHUS BEIIIECTBA. https://m.edsoo.ru/f16
da30BbIe IEPEXO/IbI b68d7
Uroro no pazneny 49
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DneKTpuYecKoe noiie 24 1 bubnnoreka [JOK
https://m.edsoo.ru/f16
b68d7
4.2 [TocTossHABII 24 1 bu6mmoreka [{OK
AJIEKTPUUYCCKHUI TOK https://m.edsoo.ru/f16
b68d7
4.3 Toku B paznu4HbIX 6 bu6nuorexa [IOK
cpenax https://m.edsoo.ru/f16
b68d7
Uroro no pazneny 54
Pa3zaen 5. DUSHYECKUM TIPAKTUKYM
5.1 dOuzndecKuit 16 16 bu6mmoreka [IOK
MPaKTHKYM https://m.edsoo.ru/f16
b68d7
Hroro no pazneny 16
Hrorosoe noBTopeHue 10 1 bubnmoreka [JOK
https://m.edsoo.ru/f16
b68d7
OBIIEE KOJIMYECTBO 170 9 16
YACOB I1O
I[MTPOT'PAMME
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11 KJIACC

Ne | HaummenoBanu | KoamdecTBo 4acoB DJIeKTPOHHbIE
n/ € pa3aeyoB u Bce KonTpousb IIpakTnyec (uudpoBbIe)
n TeM ro HbIE KHe pa6oThl | 00pa3oBaTesIbHbIE
NPOrpamMMbl padoThI pecypcbl
Paznea 1. QJJIEKTPOIUHAMMUKA
11 MaruutHOe 14 bubmuoreka [JOK
noJie https://m.edso0.ru/398
99efl
1.2 ONEKTPOMarHuT 13 1 bubmuorexa [IOK
Has MHIYKIIHS https://m.edso0.ru/398
99efl
Htoro no paznemny 27

Pa3nea 2. KOJIEBAHUSA U BOJIHbBI

2.1 MexaHn4eckne 10 bu6mmoreka [IOK
KOJIeOaHMsI https://m.edso0.ru/398
99efl
2.2 DIEeKTpOMarHuT 15 bubnnoreka [JOK
HBIE KOJIeOaHMs https://m.eds00.ru/398
59efl
2.3 MexaHn4eckne 10 1 bu6mmoreka [{OK
u https://m.edso0.ru/398
AJIEKTPOMArHUT 59¢efl
HBIE BOJIHBI
2.4 OnTuka 25 1 bu6mmoreka [JOK
https://m.edso0o.ru/398
59efl
Hroro o pazneny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcnoBrel CTO 5 bu6nmoreka [JOK
https://m.eds00.ru/398
59efl

Wroro no pazneny )

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 Kopnyckynsapa 15 1 bubnnoreka [JOK
0-BOJIHOBO#1 https://m.eds00.ru/398
Tyan3m 59efl

4.2 ®dusnka aToma 5 bu6nmoreka [JOK

https://m.edsoo.ru/398
59¢efl
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4.3 dusuka 5 bu6mmoreka [JOK
aTOMHOTO siIpa https://m.edso0.ru/398
u 59efl
JIEMEHTaPHBIX
YaCTHI]
Hroro no pazneny 25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DIJIeMEHTBI 12 bu6mmoreka [JOK
aCTPOHOMHH U https://m.edso0.ru/398
acTpOopU3UKH 59efl

Wroro no pazneny 12

Paznen 6. PUSHUECKHA MIPAKTUKYM

6.1 duznyeckuit 16 16 bubmuoreka [JOK
MPAKTUKYM https://m.edso00.ru/398
99efl
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
7.1 CucreMaTuzanu 15 bu6mmoreka [JOK
s 1 00001IeHNE https://m.edso00.ru/398
MIPEIMETHOTO 59¢efl
COJICP)KaHUSA U
OIbITa
JEeSTeILHOCTH,
npuoOpeTEHHOT
0 TIpu
W3Y4YCHHUH
Kypca QU3UKU
10— 11 kmaccoB
Wroro no pazneny 15
Pe3epBHOE Bpems 10 bubnunoreka [JOK
https://m.edsoo.ru/398
99efl
OBIIEE 170 16
KOJIMYECTBO
YACOB I10

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
Ne Tema ypoxka Ka | K | I/ | Jara | Hara | OLIOP
p|p mwiaH | gakT
1 dusnka — pyHIaMeHTa bHas Hayka o | 1 Bubmiorexa LOK
https://m.edsoo.ru/1beef346
IPUPOJIC
2 HayunbIit MmeTo1 MO3HAHUS ¥ METOBI | 1 Bubanorexa HOK
. https://m.edsoo.ru/3a7fde29
rccienoBanns (HYM3MUECKUX SBICHHUM
3 DKCIEPUMEHT M Teopust B mporecce | 1 Bubmiorexa LOK
https://m.eds00.ru/34c49931
nmo3HaHusi npupoasl. HaOnmronenue u
SKCIIEpUMEHT B (DH3UKeE
4 Crocobbr  m3Mepenust  ¢usmyeckux | 1 Bubmiorexa LOK
https://m.edso0.ru/ca2def03
BEJTHYMH
5 AOconrotHass W OTHOcUTesbHas | 1 Bubimiorexa LOK
o https://m.edsoo.ru/7f18fda3
MTOTPETTHOCTH WU3MEpEeHHI
(hM3UYeCKUX BETHIMH
6 MopenupoBanue B ¢usuke. Ponp u | 1 Bubmiorexa LOK
https://m.edsoo.ru/eabbded1
MecTo (GU3MKH B (POpPMUPOBAHUU
COBPEMEHHOW HAyYHOM  KapTUHBI
MHpa, B IPAaKTUYECKON NIEATEIEHOCTH
JIOJIEH
7 Mexanudeckoe npwxenue. Cucrema | 1 Bubmorexa LHOK
https://m.edso0.ru/e9a52f02
oTCUeTa. OTHOCHUTENBHOCTh
MEXaHHYECKOTro JABWKeHus. [Ipsamas u
oOpatHas 3a71a4i MEXaHUKH
8 Pasnyc-BeKTOp MaTepHaibHO# ToukH, | 1 Bubmmorexa HOK
https://m.edsoo.ru/30a108a5
€ro MpOeKIHH Ha OCU KOOPIHMHAT.
Tpaexropus. IIepememenue.
Ckopocts. Ux mpoexkuuu Ha oOCH
KOOpJIMHAT
9 PaBHOMepHOE npsiMosinHeiiHoe | 1 Bubmiorexa HOK
https://m.edsoo.ru/89ba7190
nBwkenne. ['paduueckoe omnmcanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBHOKCHHUS
10 CioxeHue nepeMenieHuit u|l BuGmorexa OK
. https://m.edsoo.ru/761d18aa
ckopocTeii. Penenue 3amau
11 HepaBHoMepHOe nBrkeHue. | 1 ﬁgﬁm/d/oméa 119954047 LOK
PS://m.edso0.ru/a a
MrHoBeHHasi CKOPOCTb. YCKOpPEHHE.
[IpamonuneitHoe JIBIOKEHUE c
MOCTOSTHHBIM YCKOPEHHUEM
12 I'paduueckoe omucanue | 1 Bubmiotexa LOK
o https://m.edsoo.ru/b7560bbf
MPSAMOJIMHEWHOTO  JBWXKEHUS  C
MOCTOSIHHBIM YCKOPEHHUEM
13 CBobomnoe mazeHue. Yckopenue | 1 Brbmiorexa LOK
https://m.edso0.ru/f738109¢c
CBOOOJHOTO TaJeHUs. 3aBUCHUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BpEMEHU U UX Tpaduku
14 JIBwkenue Ttema, OpomieHHoro mof | 1 Bubmrorexa LOK
https://m.edsoo.ru/71cbb4f5
YTJIOM K TOPU30HTY

35



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5

15 KpuBonuHeitHoe IIBUKECHHE. EEGHI;OTC? 331961 oK
PS.//M.edso0.ru. e
JBrKeHUE IO OKPYKHOCTH. YTJOBast
U JuHeWHas ckopocTh. Ilepumon wu
gactora. lleHTpocTpeMuTeabHOE |
TTOJTHOE YCKOPEHHE
16 KontponpHas pabota Nel Bubmiorexa LOK
"KunemaTuka" https://m.eds00.ru/1242f32e
17 IepBorif 3aK0H Herorona. ﬁgﬁﬂlflomaa N LHOK
. S.//M.eds00.ru/oadeda
HHeprmanpHbIe CHUCTEMBI  OTCUETA. .
[Ipuniun otHOcuTensHOCTH [ amuiest.
HeuneprimanbHble CHCTEMBI OTCUETA
18 Cuna. PaBHozeiicTByromas — cuia. Bubmorexa HOK
BTOpOﬁ saxon Hefotona. Macca https://m.edso0.ru/141d3837
19 BzaumoseiictBue Ten. Tperuii 3aKoH BuGmorexa HOK
HbI0TOHA https://m.edsoo.ru/57dba505
20 IpuHIwI CYIEPIIO3HIIUH CUJL. ﬁgﬁﬂlf/‘mﬁa P LHOK
PS.//M.edaso0.ru.
Pewienne 3amau  Ha nOpUMEHEHHE
3akoHoB HeroToHa
21 3akoH BCEMHUPHOTO  TSATOTCHHS. Etptlﬁm;I/OTel;a 03200 LHOK
o S.//M.edas0oo0.ru/Yaba a
OKBUBAJIICHTHOCTh TPABUTAIMOHHON U .
MHEPTHOU MacChl
22 Cuma  TSDKECTH M YCKOpEHHE Bubmiorexa LOK
CBOGOIHOTO MaNeHHS https://m.eds00.ru/22757f26
23 IIBmkeHne HeOECHBIX Tel W HX ﬁgﬁﬂl/d/oméa 1abfa0 LHOK
S.//M.eds00.ru abrala
HUCKYCCTBEHHBIX CITYTHUKOB. IlepBas .
KOCMHYECKass  CKOpPOCTb.  3aKOHBI
Kennepa
24 Cuina ynpyroctu. 3akon I'yka. Bec Bubmiorexa LOK
https://m.edsoo.ru/0ae2cd84
TEeaa
25 Cuna tpenus. [Ipupona U BUABI CHI Bubmmorexa HOK
Tpenus I[BI/I)K@HI/I@ B SKHIKOCTH H https://m.edso0.ru/1fa86499
: https://m.eds00.ru/2ch29676
ra3e ¢ y4€ToM CHJIbl COIPOTHBIICHHUS
cpenbl
26 JlaBiienue. I'uapocratnyeckoe Bubnmorexa HOK
nanerne. Ciia ApXI/IMe)_Ia https://m.edsoo.ru/a28aa7ad
27 A6COHIOTHO TBeleoe TEJ0. bubnmoreka HOK bubimoreka
TMOCTyMaTEMbHOE M BPAMATEBHOE LIOK https://m.edsoo.ru/2b95d57e
JIBIDKEHHE TBEPJIOTO Tella
28 MOMEHT CHJIBl OTHOCHTEIBHO OCH BuGmorexa OK
ppamenns. [L1e0 CrtbI https://m.edso0.ru/653d3459
29 CrokeHHe CHWII, TPWIOKEHHBIX K ﬁgﬁmldlowéa J0aa7947d HOK
S.//M.edsoo0.ru/Yaardva
TBepaomy Teny. LleHTp TshkecTu Tena. 2
YcioBust paBHOBECHS TBEPIIOTO Tea.
Busbl paBHOBECHS
30 PemeHHe 3aj1a4 Bubnuorexa L[OK
https://m.edsoo.ru/dclcaacQ
31 KoHnTponbHas pabora Ne2 Bubmrorexa LOK
" " https://m.edsoo.ru/9f5a574c
Junamuka. CtaTtuka TBEpJOro Tena
32 Umnynee  MaTepuaigbHOM  TOUKH, Bu6miorexa HOK

CHUCTEMbl  MaTEpPUAIbHBIX  TOYEK.
Lentp macc cucteMbl MaTepUaIbHBIX
Touek. Teopema O JBMXKEHUU LIEHTpa
Macc

https://m.edsoo.ru/4bb8294b
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33 WMmnynsc  cuibl W M3MCHEHHE Bubmiorexa LOK
WMITyJIbCa Tela. 3aKOH COXpaHEHUS hitps://im.edsoo. /13102221
uMIyJibca. PeakTuBHOE IBUKCHHE

34 MOMEHT uMIyJbca MaTepHAIbHON buGmorexa LOK
Touku. [IpeacraBienne o cOXpaHeHU! hitgs:/fm.edsoo.r/d6532e09
MOMEHTa UMIIYJIbCa B I[CHTPAIBHBIX
MOJISIX

35 Pewienue 3anau bubnunorexa LIOK

https://m.edsoo.ru/f7706d63

36 PaGora cwiel Ha MajgoM H Ha Bubunorexa LOK
KOHEUHOM MepeMeIIeHHM. https://m.eds00.ru/913974c7
I'paduueckoe npeacraBieHne paboThl
cuiibl. MOIIHOCTh CHJIBI

37 Kunernueckas sueprus. Teopema 00 ﬁgg;l_jl;xfxlsoo S LOK
W3MCHCHUM KHUHETUYCCKOW DHEPTUU
MaTepUaIbHON TOUKHU

38 [ToreHNMaNbHBIC U HEMOTCHITUATLHBIE Erbmotexa LOK
CHJIBI. [ToreHumanbHass  dHEPrUs. hitps//m.eds00.1/554bafcc
Bropas kocMuuecKasi CKOpOCTh

39 Tpethst  KOCMHUECKash  CKOPOCTb. bubmorexa LOK
CBsi3b pabOTHI HETIOTEHIIUATBHBIX CHIT hitps://m.eds0o.u/f57b4e01
c U3MEHECHUEM MEXaHUYECKOMN
SHEPruM  CHCTEMBl  Tel.  3aKOoH
COXPaHEHHs] MEXaHUIECKOH SHEPruu

40 Yrpyrue v Heynpyrue CTONKHOBCHUSI. BuGmiorexa LOK
YpaBHeHue bepHymu 11 uieanbHOU hittps://m.edso0.nu/f3074306
KHUJKOCTH

41 KonrtponbHas padora Ne3 "3akoHbl Bubunorexa LOK
COXpAHEHHS B MEXaHuKe" https://m.edsoo.ru/474e7c4a

42 Pa3Butue mpeacTaBiaeHUit 0 mpupoe EuGmiorexa LOK
Tew10Thl. OCHOBHBIE — IOJIOKECHHUS hitps://m.eds00./Red445t
MKT. [Juddysus. bpoyHOBCcKOE
JIBHOKCHHE

43 CtpoeHne Ta3000pa3HbIX, KUAIAKUX H Brbmaorexa LOK
TBEPIBIX Tel. XapakTep ABHKEHAS 1 https://m.edsoo.ru/c44d02e2
B3aMIMOJICHICTBHS YaCTHII BEIIESCTBA

44 Macca u pa3mMepbl MOJIEKYJT (ATOMOB). bubmorexa LOK
KomnuectBo BemiectBa. IlocTostHHas hitps://m.edsoo.1u/cSb72ab7
ABoraapo

45 Temmneparypa. TerioBoe paBHOBECHE. Bubmiorexa LOK
Ilxana [ecus https://m.eds00.ru/0070d493

46 Pemenue 3amau bubnroreka LHOK

https://m.edsoo.ru/1531aba5

47 WneanbHerii Ta3. ['a30Bbie 3aK0HBI Bubmioreka HOK

https://m.edso00.ru/1deb2367

48 YpaBHeHue MeHnpeneesa- BuGmiorexa HOK
Knaneiipona. Pemenne 3a1a4 https://m.edso0.ru/8d12c328

49 AOcosroTHass TemrepaTrypa. 3aKoH Brbmiorexa LOK
JlanbToHa https://m.edso00.ru/14e02d1f

50 N3zomnpornieccsl B HacaibHOM Ta3e ¢ Bubnnorexa LOK
IMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA Ittps://r.eds00.1V6B878d51

51 I'padmueckoe MpeJICTaBIICHUE Bubanorexa HOK
M30TIPOLIECCOB: M30TEpMa, H30X0pa, https://m.eds00.ru/1344327b
n3obapa

52 OcnoBHoe ypaBHeHrne MKT Bubnnorexa LOK

https://m.eds00.ru/c8094721
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53 Pemenue 3amau bubnmoteka LIOK
https://m.eds00.ru/10265a05

54 CBsizb  aOCONIIOTHOM — TeMIEpaTyphl hitps://m.eds00.ru/c38af875
TEPMOJUHAMUYECKOH CHCTEMBI  CO
cpeHeld KHWHETHYECKOW »sHepruem
MOCTYNaTeTFHOTO TEIUIOBOTO
NBIDKECHUSA €€ YacTHIl

55 Kontponbhas padora Ned "OCHOBBI Bubmiorexa LOK
MKT" https://m.eds00.ru/09d12fd8

56 Pabora Haj ormmOKamMu Bubmiorexa LOK

https://m.edsoo.ru/13adad59

57 TepMoauHaMHUUECKast cucTeMa. EnGmzorexa HOK
JamaHye BHEIIHUX yCJIOBPII?'I s TI[ https://m.edsoo.ru/5f8d38a3
cUCTeMbl. BHemHne u BHYTpEeHHUE
napameTpsl. [Tapamerpsr T/ cuctemsl
KaKk CpeJHHE 3HAa4eHHS BEJINYMH,
ONMCHIBAIOIINX eé Ha
MHKPOCKOITHYECKOM YPOBHE

58 HyneBoe Hadaio TepMOJMHAMUKH. BuGmiorexa LOK
CamornpousBosbHas penakcamms TJ1 hitps://m.edsoo.1u/Bec51210
CUCTEMBI K TEIIJIOBOMY PABHOBECHIO

59 Monenp  WIealpbHOro  Trasa B Eubmorexa HOK
TePMOTHHAMHUKE. Y https://m.eds00.ru/29355001
NPUMEHUMOCTHU 3TON MOJAEIIH

60 VYpaBHeHue Menneneesa- Bubmmorexa HOK
Krarefipona #  BeIpakenwe s https://m.edsoo.ru/bal178d0
BHYTPEHHEHN HEPIUU

o1 Boipasiente At BHYTPCHHCIH Etl:pﬁgl/d/?;zl;asoo ru/acscac15 HoE
SHEPTUH OJHOATOMHOTO HAEaFHOTO
rasa. KBasucrartuueckue u
HECTaTHYECKHUE MPOLIECCHI

62 DieMeHTapHas pabota B buGmorexa HOK
TepMOHHAMHUKE. BhIUHCIICHNE https://m.eds00.ru/741d5738
paboThI 1o rpaduKy mporecca Ha pV-
Juarpamme

@ | Temonepenasa kax croco mimsdooairyses
U3MEHEHUs! BHyTpeHHel sHeprun TJ o '
crcTeMbl 0e3 CoBepIIeHHUs paboThI

64 Konpeknus, TETJIONPOBOIHOCTb, Bubnnorexa HOK
W3ITydeHHe https://m.edsoo.ru/157b54cd

65 KonuuecTtBo Temnorsl. TemoéMkocTh Bubmiorexa LOK
— ViensHas - MOTSIpHAS https://m.edso0.ru/7ba67355
TEIUIOEMKOCTH BEIEeCTBa. Y IebHAS
TEIJIOTa CTOPAHUS TOILIMBA

66 Pacuér xomuuecTBa TEIUIOTH TIpU Bubmiorexa HOK
Terionepeaye https://m.edsoo.ru/1db5ad4e

67 IMousitue 06 aamaGaTHOM MpoILEcce. Bubmiorexa HOK
TlepBbiii 32KOH TEPMOHHAMUKH https://m.edso0.ru/d8098824

68 KonmdecTBo TerioTel u paboTa Kak Bu6mioreka HOK
MepbI 3MCHEHMS BHYTpeHHeii https://m.edsoo.ru/b047alcd
sHepruu TJI cucTeMbl

69 Bropoii 3aKOH TepMOAMHAMUKH IS Bu6mioreka HOK

PaBHOBECHBIX u HEPAaBHOBCCHBIX
MIPOLIECCOB. Heobpatumocts
MPUPOAHBIX MPOLECCOB

https://m.edsoo.ru/c6f4f464



https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464

70 IlpuHIMIBl  OEHCTBHSA  TEIJIOBBIX Bubnnorexa LOK
warmis. KT https://m.eds00.ru/2e945513
71 Makcumanpioe — 3Hadenune  KIIJI. Bubmiorexa LOK
Lo KapHO https://m.edsoo.ru/fe3857b9
72 PemeHHe 3aﬂaq bubnuoreka HOK
https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHUE ACIIEKTHI Bubanorexa LOK
HCIIONB30BAHMS TEITOBBIX https://m.eds00.ru/9867aaa7
nBurareneil. TemmoBoe 3arpsi3HEHUE
OKpY>Karolllen cpesibl
74 O06o0menne ©  CHCTEMAaTH3aIUs Bubanorexa LOK
sHammit 0 Teme "TepMOMHAMIKA https://m.edsoo.ru/c8c70432
TemmoBele MaIMHBL"
75 Pertieuue 3a1a4 Bubnuoreka 11(0)%
https://m.edsoo.ru/28d62b3f
76 KontponbHas pabota Neo5 Bubmiorexa LOK
"TepMO}II/IHaMI/IKa Temmnosbie https://m.edsoo.ru/1b6e26c5
MAaIITUHBL"
77 [TapooOpa3zoBaHne ¥ KOHIEHCAIHS. ﬁtPtIGHjI/OTeI;a P LOK
S.//M.edsoo0.ru e
Hcnapenue u xuneHue. YaenbHas .
TEIIOTa MapooOpa30BaAHHS
78 Hacelmennsle W HEHACHIIEHHBIE ﬁgﬁﬂl/d/oméa 5c17d00 LOK
S.//M.eds00.ru/roc
napel. KauecTBeHHass 3aBHCHUMOCTH .
IJTIOTHOCTH M JaBJICHUS HACHIIIICHHOT'O
napa oT TEMIIEPaTypPHI, X
HE3aBUCUMOCTD oT 00BEMa
HACBHIIICHHOTO Tapa. 3aBHUCHUMOCTH
TEMIIEPATypPbl KUTICHHUS OT JaBJICHUS B
JKHJIKOCTH
79 BraxkHocTs BO3myxa. AGCOmrOTHAs U Bu6bmiorexa LOK
OTHOCHTE/IBHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
80 PemeHHe 3a1a4 bubmuoreka HOK
https://m.edsoo.ru/18e95ff3
81 Teépmoe Teno. Kpucrammueckue u ﬁgﬁm/d/owaa 120488203 HOK
S.//M.edsoo0.ru aooal
amopHbie  Teda.  AHM30TPOIUS .
CBOMCTB KpUCTAJLIOB
82 [lnaBieHre W KpUCTAJUIM3AIMSA. ﬁgﬁm/d/oméa o HOK
S.//M.edso0.ru/oeedle
VoioenbHas — TemIOTa  IUIABJICHHS. .
Cyb6mmmarust
83 edopmanun TBEPIAOTO Tena. Bubnnorexa HOK
gag)mlzx eHIII{e - C)IE);”[FI/IC Cxpur https://m.edsoo.ru/dalaab10
Monyne IOnra. Ilpegen ympyrux
nedopmariuii
84 TerioBoe pacuMpeHne KuAKOCTeH 1 Bubmorexa HOK
TBEDIIBIX Ter AHTapMOHI3M https://m.edsoo.ru/7ba5edf2
TETUTOBBIX KOJIcOaHMI YaCTHIT
BEIIeCTBA
85 [TpeoOpaszoBanue sHEpruu B (Ha30BBIX Bubmrorexa LOK
Hepexo/iax https://m.eds00.ru/97a0672f
86 VYpaBHeHue TEMIOBOro Oananca Bubmiorexa LIOK
https://m.edsoo.ru/ab1521fb
87 PemeHHe 3aHaq bubmuoreka ]_IOK
https://m.edsoo.ru/8ab7f40d
88 [ToBepxHOCTHOE HaTsDKEHHE. Bubmrorexa LOK

Kanunnspusie spnenusa. JlaBienue
107 HMCKPHUBJICHHOW ITOBEPXHOCTHIO
s)kusikoct. opmyina Jlamiaca

https://m.edsoo.ru/b42f1f97
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89 O0o0Omenne ©  CHUCTEMAaTH3aIus bubmiorexa oK
. " https://m.eds00.ru/0b52575¢
3HAaHUA 1O TeMe ArperaTHbie
cocTosAHUd  BemiecTBa.  Da3oBbIe
TepeXxo sl
90 Konrpossnas pabota Ne6 Bubmiorexa LOK
" https://m.edsoo.ru/7dc2a739
ArperatHble COCTOSIHHSI BEILIECTBA.
®da3oBbIe nepexo bl
91 DjeKkTpu3anusa Ted U €€ IPOsSBICHHU. ﬁgﬁﬂlflomaa Laftadst LHOK
o S.//M.edsoo0.ru/la
OnekTpudeckuii  3apsna. JBa Buma .
AIEKTPUUECKUX 3apsiIOB.
[IpoBonHuKY, JUDJICKTPUKHU "
MOJYIPOBOIHUKU
92 DJeMeHTapHBbIH DIIEKTPHYECKUI Bubmiorexa LOK
https://m.edsoo.ru/f49afd24
3aps. 3aKkoH COXpaHEHUs
SIIEKTPUUECKOTO 3apsiia
93 BzaunmoeiictBue 3apsamnoB. ToueuHbe Bubmiorexa LOK
https://m.edso0.ru/445b7746
3apsapl. 3akoH Kysona
94 Pemenue 3amau bubmoteka LIOK
https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpuueckoe mone. Ero meiicteue Bubmiorexa LOK
https://m.edsoo.ru/05c6bfal
Ha 3JIEKTPUYECKUE 3apsLibl
96 HanpsokéHHOCTD IEKTPUIECKOTO Bubmorexa LHOK
o https://m.edsoo.ru/3dac6957
nonsi.  [IpoOuerit  3apsn.  Jluaum
HaIpsKEHHOCTU JIIEKTPUYECKOTO
nonst. OIHOPOOHOE BIEKTPUYECKOE
noJje
97 IToTeHManbLHOCTD BuGmorexa LOK
https://m.edso0.ru/80021447
3JIEKTPOCTATUIECKOTO TIOJISL.
Pasnocts IMOTCHITAAJIOB n
HaIpsHKECHUE
98 [MorennmanbHass SHeprust 3apsjga B Bubmiorexa HOK
https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOM oJe.
ITorenmman ANEKTPOCTATUUECKOTO
TOJIS
99 CBs3pb  HampsHKEHHOCTH  TONSL U Bubmiorexa HOK
https://m.edsoo.ru/df7a6838
pa3HOCTH MMOTEHIINAJIOB JUTST
3JEKTPOCTATUYECKOT O MOJIS
100 [MpunIwUn CYNEePIIO3HUIIUH Bubmiorexa HOK
o https://m.edsoo.ru/Ocfe4abe
DIEKTPUICCKUX MOJICH
https://m.edsoo.ru/5a582263
102 ITone ToueuHoro 3apsiga. Ilome BuGmorexa OK
o https://m.edso0.ru/b297b5c3
PaBHOMEPHO 3apsHKEHHOM chepbl
103 [Tone paBHOMEPHO 3apsHKEHHOTO TI0 Bubmorexa HOK
. https://m.edsoo.ru/f7a665ee
o0béMy mapa. Ilome paBHOMEPHO
3apsKEHHON OECKOHEYHOH TNIOCKOCTH
104 [TpOBOMHKUKH B 3JIEKTPOCTATHUECKOM Bu6miorexa HOK
https://m.edso0.ru/32405eab
noJsie. Y CJI0BHE PaBHOBECHUS 3apsI0B
105 JIMDNIEKTPUKKA M TIOJYIPOBOTHHKH B Bubmrorexa LOK
https://m.edsoo.ru/060ebab5
AJIEKTPOCTATHIECKOM TIOJIE
106 Konzaencarop. DIEKTPOEMKOCTD Bubmiorexa LIOK

KOHJACHCATOpa. SHCKTI)OéMKOCTB
IIJIOCKOI'0 KOHACHCATOpa

https://m.eds00.ru/845b4f73
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107 [MapamiensHoe COEIMHEHHE bubamorexa LIOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COEIUHEHNE BuGmorexa HOK
KOHJIEHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHIEHcaTopa Bubmiorexa LOK
https://m.edsoo0.ru/73a34f18
110 Pemenue 3amau bubnmoTexa LOK
https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBHKEHHE 3apSUKECHHON YaCTHIBI B E'EGH%OT@I;H 8316 LIOK
S.//M.eds00.ru ac
OJTHOPOJTHOM JICKTPUYECKOM T10JIC .
112 Pemenue 3amau
113 O06o0mmenue ©  CUCTEMATU3ALMS BuGmorexa HOK
3HAHUH TI0 TeMme "DIEKTPHUIEeCcKOoe hitgs://m.edsoo. (5752603t
mojie"
114 KontponpHas pabota Ne7 Bubmiorexa LOK
"QHGKTpI/I‘{eCKOG ore" https://m.edsoo.ru/cefe90e9
115 Cuna Toka. IIOCTOSHHBIM  TOK. Bubmorexa LHOK
Y CIOBHS CYIIECTBOBAHMS https://m.edso0.ru/233311b5
MMOCTOSTHHOT'O 3JIEKTPUYECKOTO TOKa
116 Wcrounukn Toka. Hampspkenue wu Bubmmorexa HOK
35 I[ C https://m.edso0.ru/0839a115
117 3akon Owma s ydYacTKa [LEIH. ﬁtPtIGHjI/OTeI;a oy LOK
S.//M.eds00.ru e
ONeKTpUYecKoe COPOTUBICHHE .
118 3aBUCHMOCTb CONPOTHBIICHUS Etptlﬁm;I/OTel;a - HOK
S.//M.edasoo0.ru Cl
OJTHOPOJHOTO TMPOBOJHHKA OT €ro .
JUIMHBI ¥ ITUIOINAAM TONEPEYHOro
ceueHusd
119 VY ienbHOe COMPOTHBIICHUE BEIIECTBA. Bubmmorexa HOK
Permenue 3anaq https://m.edso0.ru/437f8300
120 [MocnenoBarenbHOE, MapalIebHOE, bubmiorexa [OK
CMeIIAHHOS COETHHCHIE https://m.edso0.ru/236f7e07
MPOBOJTHUKOB
121 Pacuér Pa3BETBIEHHBIX Etpt@j‘/ow‘da P HOK
o S.//M.eds00.ru C
JJeKTpUYeckux  uene. IlpaBuna .
Kupxroda
https://m.edso0.ru/3881b469
123 Pabora snekTpudyeckoro Toka. 3aKoH Brbmiorexa HoK
JI)Koyn;I — Jlenua https://m.edso0.ru/a3605c5¢
124 PemeHHe 3al[aq bubmuoreka L[OK
https://m.edsoo.ru/6761bf0f
125 MOIIIHOCTh ~ 3JIEKTPUYECKOTO  TOKA. ﬁgﬁm/d/owaa 100750861 HOK
PS.//M.edaso0.ru. a
TeruroBast MOILHOCTD, BBIIEIAEMAs Ha
pe3ucTope
126 PemeHHe 3aj1a4 Bubnuorexa L[OK
https://m.edsoo.ru/eb72fc24
127 DJIC u BHYTpEHHEE CONPOTHBICHHE Bubmiotexa LOK
HCTOUYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa /151 IOJTHOM (3aMKHYTOM) Bu6mioreka HOK
aﬂeKTpI/IquKOf/i ey https://m.edso0.ru/221f40fb
https://m.eds00.ru/3580b679
130 MOIIHOCTh HCTOYHUKA TOKA buGmorexa OK
https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbikaHme Bu6miorexa HOK

https://m.edso0.ru/546f5632
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132 KonmeHcarop B LemuM IMOCTOSHHOTO bubamorexa LOK
https://m.edsoo.ru/35368f3e
TOKa
133 Pelienue 3anau Bubnuoreka LIOK
https://m.edsoo.ru/4410cef0
134 Pewenue 3a1a4 1o TeMe Bubmorexa LHOK
" o o " https://m.edsoo.ru/a7340a29
[ToCTOSIHHBIN DIEKTPHIECKHHA TOK
135 Pemenue 3a/1a4 o TeMe Bubmiorexa LIOK
" o o " https://m.eds00.ru/744261b8
[ToCTOSTHHBIN JICKTPUYCSCKUI TOK
136 Pewenue 3a1a4 1o TeMe Bubmorexa LHOK
" o o " https://m.edsoo.ru/eb5d4687
[ToCTOSITHHBIN DIEKTPHIECKHHA TOK
137 KonTponbHas pabora Ne8 Bubmiorexa LOK
" o o " https://m.edsoo.ru/bfd7a050
[ToCTOSTHHBIN JICKTPUYCSCKUI TOK
138 PaGora Hax ommOKkamMu Bubanorexa HOK
https://m.edsoo.ru/1885ddf1
139 DieKkTprdecKast MPOBOJAMMOCTh Bubmiorexa LOK
o https://m.edsoo.ru/da794295
Pa3IUYHBIX BEIIECTB. DICKTPUICCKUIMA
TOK B MeTajuiax. CBepXITPOBOAUMOCTh
140 DJIEKTPUYECKUI TOK B PacTBOpax H Bubmmorexa HOK
https://m.edsoo.ru/4b423491
pacruiaBax 3JEKTPOJHMTOB. 3aKOHBI
@Dapanes ISl IEKTPOIU3A
141 DnekTpudeckuii TOK B rasax. [La3zma Bubmmorexa HOK
https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKUI TOK B  BaKyyMe. Bubmiorexa LOK
BakyyMibie pHGOpsI https://m.edsoo.ru/2E+160
143 DNeKTpUUeCKUit TOK B Bubmiorexa LOK
https://m.edso00.ru/ab61c660
MOJTYIIPOBOTHUKAX
144 Moty pOBOAHUKOBBIE TIPHOOPHI Bubmiorexa LOK
https://m.eds00.ru/83622200
145 DduzryecKuii HPaKTUKYM Nel Eubmiorexa HOK
"3 HAKOMCTBO c b poBoit https://m.eds00.ru/5643ea56
naboparopueit no ¢usuke. [Ipumepst
M3MepeHust QU3NIECKUX BETMIHH IPH
TTOMOIIIA KOMITBIOTEPHBIX JTATYHKOB"
146 dusnyeckuit HPaKTUKYM Ne2 Bubmiorexa HOK
" https://m.edsoo.ru/f6292f5f
Wzyuenne HEPaBHOMEPHOTO
IBWOKCHHUS C TENbI0  OIpeJeeHuUs
MTHOBEHHOM cKopocTH"
147 dusnyeckuit HPaKTUKYM Ne3 Bubmorexa HOK
" https://m.eds00.ru/6960b6ef
Nsmepenue YCKOpEeHUs npu
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
JBIDKEHHUH 110 HAKJIOHHOM mi1ockocT"
148 dusnyeckuit HPaKTHKYM Ne4 Bubmorexa HOK
" https://m.edsoo.ru/d1ea2402
Wzyuenne JTBIDKEHUS Tena,
OpOIIIEHHOI0 TOPU3OHTAIBHO"
149 dusnyeckuit HPaKTHKYM Ne5 Bubmiorexa HOK
" https://m.edsoo.ru/bcf53514
Wsyuenne gBmwkeHHS Tela IO
OKPY)KHOCTH C TIOCTOSHHOH  II0
MOJIYJIIO CKOPOCTHIO"
150 dusndecKuit MPaKTHKYM Ne6 Bubmrorexa LOK
" o o https://m.edsoo.ru/0b34db84
Nsmepenue paBHOJEHCTBYIOMIECH
CWIbl TpH JBWXKEHHH Opycka 110
HAKJIOHHOM TTIOCKOCTH"
151 DdusnyecKuit MPaKTHKYM Ne7 Bubmrorexa LOK

"HccnemoBanre 3aBUCHUMOCTH CHII
YIIPYTOCTH, BO3HHUKAFOIINX B

https://m.edsoo.ru/b55b81al
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MpyXKHHE W PE3UHOBOM 00pasie, OT
ux aedopmarun’

152 dusnueckuii MPaKTHKYM Ne8 Bubmiorexa LOK
" https://m.edsoo.ru/b83b1607
Usmepenne koddduimenta TpeHHs
1o BEJIMYNHE YTIIOBOTO
koadduumenra 3aBucumoctu Frp(N)"

153 dusnueckuii MPaKTHKYM Ne9 Bubmiorexa LOK

" . https://m.edsoo.ru/4a04f4f7
HccnenoBanne ycioBuil paBHOBECHS

TBEPJIOTO  TeNa, MMEIOMIETO  OCh

BparnieHus"

154 ®usnuecknii  npakTukym  NelQ " Bubmorexa HOK
" o https://m.edsoo.ru/856fb28e

N3mepeHne KUHETHYECKOW SHEPTUHU
TeJla I0 TOPMO3HOMY IyTH"

155 @usnuecknii  mpaktukym  Nell Bubmiorexa LOK
"Wsyuenue H30TEPMHYECKOTO https://m.edsoo.ru/e0fe7e07
mporiecca (pexomMeHmoBaHO
HCIIOJIb30BaHME UQpoBoii
saboparopun)"

156 @dusnueckuii  mpakTUKyM  Nel2 Bubmmorexa HOK
"I/I3MepeHHe yﬂem’Hoﬁ https://m.edsoo.ru/2f2faa61
TEIJIOEMKOCTH"

157 Ousnueckuii  mpakTukym  Nel3 Etptlﬁm;I/OTel;a o LOK

o PS://m.eds00.ru a.
«M3mepenne abCONOTHOM BIaKHOCTH
BO3[yXa W OIEHKAa MacChl TapoB B
noMenieHun" .

158 @usnuecknid  mpaktukym  Nel4 Bubmmorexa HOK
"Pacrpeenente pasHOCTH https://m.edsoo.ru/ec424377
MOTCHUIUANOB  (HANpPsDKEHUS) TpU
MOCJeI0BaTEILHOM COCIMHCHUHU
KOHJIEHCAaTOpOB"

159 @usnyecknid  npaktukym  NelS Eubmiorexa HOK
"Wsmepene VJIETBHOTO https://m.eds00.ru/2b179d98
COIIPOTUBJICHHS TPOBOJIHUKOB"

160 @usnuecknit  mpaktukyMm  Nel6 Bubmorexa HOK
"Ha6tio e e SHGKTpOJII/ISa" https://m.edso00.ru/64b6e901

161 OO6ofOmieHne W cHCTeMaTH3alus Bubmiorexa HOK
smanuii mo Teme "KunemaTika" https://m.edsoo.ru/ed017d93

162 O0o0Iene W cucTeMaTu3arus Bu6mrorexa LOK
3Hauwii 110 Teme " lunamuka” https://m.eds00.ru/3149956b

163 [TpomexyTounas aTTeCTaIus. Bubmiorexa LOK
KoHTpoibHas paGota https://m.edso0.ru/0f9752ac

164 O0o0Iene W cucTeMaTu3anus ﬁgﬁm/d/owaa 6c0do LOK

o PS://M.edas00.ru/oc CcC
3HaHWi mo teme "CraTthka TBEPAOTO
Teda.  3aKOHBI ~ COXpaHEHUS B
MexaHuke"

165 O06o0mmene ©  CHUCTEMATH3aLIMS BuGmorexa HOK
SHAHH 1o TeMe "OCHOBBI https://m.edsoo.ru/de148976
MOJIEKYJIAPHO-KMHETUYECKON
Teopun"

166 O06o00mmene ©  CHUCTEMATH3aLMS bubmiorexa HOK

o " https://m.edsoo.ru/Obcc77cl
3HaHuii 1o teme "TepMmomuHaMuKa.
TemnnoBsle MalTUHBL"
167 O06o0mmene ©  CHCTEMATU3aLIMS BuGmorexa HOK

3HaHUH 10 Teme "ArperaTHble

https://m.edsoo.ru/59ca5c91
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cocTosiHUS ~ BemiectBa.  Da3oBbIC
TepeXxonr”

168 O6o00menue u  cucreMarusanus | 1 BuGmorexa HOK
3HaHUM 10 TeMme "DIEKTPUYEecKoe hitps://m.edsoo./f2381c0c
mmoje"

169 O6obmenne u  cucremarmsamys | 1 Bubanorexa LOK
spammii  mo  Teme  "TIOCTOSHHBI https://m.edsoo.ru/3cae6dal
AJICKTPUIECKHII TOK"

170 O06o0menne u  cucreMarusanus | 1 Bubmoreka LOK
3HaHu# o Teme "ToKu B pazIMUHBIX hitps:/im.edsoo.ru/ec7681d4
cpemax”

Htoro 170 |9 | 16

11 KJIACC
Ne Tema ypoka K/ | K/ | Il/p| Aara | Aata | DLLOP
4 p 1IV1aH | ¢akT

1 Bsaunmopeiictaue MOCTOSHHEIX | 1 Egg;lldﬁseel;as w0 ru/487a81§1€g<
MarHiTOB W TIPOBOJHUKOB C TOKOM.

MarnutHoe nosie. ' umoreza Ammnepa

2 BexkTop MarHuTHOMN uHAyKId. | 1 buGmorexa LOK
[IPUHUATT  CYNEPHO3HIMH  MATHHTHBIX https://m.edsoo.ru/4clabcch
nojed. JIMHUKM MarHUTHOM UHJTYKITUU

3 MarauTHo€ ToJie TIPOBOJIHMKA ¢ TOKOM. | 1 BuGnrorexa LOK
Ot Dperena https://m.edso0.ru/d35d5262

4 Cuna Awmmepa, e€ Hampasienue u | 1 Bubmiorexa LOK
MOJTYITH https://m.eds00.ru/26d9c5ba
Pemenue 3amau 1 Bubnroreka HOK

https://m.edsoo.ru/a37a0c21
[pumenenue 3aKOHa Awmmepa. | 1 buGmorexa LOK
D EKTPOH3MEPHTETBHBIE TPHGOPHI https://m.edsoo.ru/ad7718d7

7 Cuna Jlopenina, e€ wHampaBienne u | 1 bubimorexa LOK
MOJTYJTh. HBH)KGHHC 3ameeHHoﬁ https://m.edsoo.ru/c97afaal
YacTHIbI B OJHOPOJHOM MAarHUTHOM
moJjie
Pemenue 3amau 1 Bubnroreka HOK

https://m.edso0.ru/504e98¢c7
Pab6ota cusr Jlopenia 1 Bubmiorexa LOK
https://m.edsoo.ru/d518be4b

10 Pertienue 3aja4 1 Bubnaunoreka 1HOK

https://m.edso0.ru/93617bd9

11 MaruurtHoe roJe B Bemectre. | 1 Bu6mrorexa LIOK
DeppOMArHETHKH, rapa- " https://m.edso0.ru/30f9608
JMaMarHeTUKU

12 OcHoBHBIE CBOICTBa (peppoMarHeTHKoB. | 1 Brbmaorexa LOK
[IpumMenenye heppoMArHETHKOB https://m.edso0.ru/0b58190a

13 Pemenne 3amaud o teme "MarautHoe | 1 BuGnrorexa LOK
one" https://m.edso0.ru/5b55¢307

14 SIBneHue DIIEKTPOMArHUTHOM nHaAyKIuu | 1 Bu6mrorexa LOK

https://m.edsoo.ru/41c4ae8a

15 [ToTok BeKTOpa MarHMUTHOM WHTYKIIUH 1 Bu6mioreka LOK

https://m.edsoo.ru/b3efa0cl

16 | SAC unnyKuum ! P etkoo. /48150008

17 3aKOH 9JIEKTPOMArHUTHOW WHAYKImU | 1 Brbmiorexa LOK
@apaz[eﬂ https://m.edsoo.ru/a6dec188

18 BuxpeBoe siekrpudeckoe mone. Toku | 1 Bubmmorexa HOK
q)yKO https://m.edsoo.ru/15abe140
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https://m.edsoo.ru/a37a0c21
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https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
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https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140

19 OJC UWHAYKIUH B BIDKYIIIUXCS buGmorexa LOK
H]ff)BOILHI/IK'gi Tt A ym https://m.eds00.ru/0235cc02

https://m.edsoo.ru/4dfda618

21 HpaBI/I.HO HeHHa bubnuoreka HOK

https://m.edsoo.ru/bbc22726

22 WHIYKTHBHOCTb. Karymika E§6H17/0Tel§ja 621 ngK

PS.//M.edsoo0.ru. eae
WHIYKTUBHOCTH B IICMH ITOCTOSTHHOT'O
TOKa
2 SBnenue CaMOMHAYKIIHH. DJ1C Bubmorexa LHOK
3 CAMOHHJIYKIIHH AyKh '/1 https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO TOJST KaTYIIKH C EEGHjI/OTeI;ﬁ 1300 EISK
S.//M.eds00.ru clal
TOKOM. DJIEKTPOMArHUTHOE OJIE P

25 O6001e e U cUcTEMATU3alUsA 3HAHUN Bubmorexa LIOK
110 TeMe "3J‘IeKTpOI[I/IHaMI/IKa" https://m.edsoo0.ru/88f69d2b

26 KonTposbHas paboTta Nel Bubmiorexa LOK
"QHGKTpO,ILHHaMI/IKa" https://m.eds00.ru/76484025

27 PemeHHe 3aﬂaq Bbubmuoreka HOK

https://m.edsoo.ru/8ae09b98

28 Koneb6arenbHas cucrema. CBoOOIHBIE Egﬁﬂl/d/oméa - 1db§1805K

S.//M.eds00.ru//C.
koseOanus. ["apMoHMUecKue KoJjicOaHus .
29 Kunematudueckoe ¥ JUHAMHYECKOE EtPtIGHjI/OTeI;a . 94H9%K
o S.//M.eds00.ru Ce!
OIIMCAHUE KOIeOATENbHbIX IBKCHUN .

30 DHepreTuveckoe  OmucaHue. BbIBOA Bubmiorexa LOK
HHAMHHEECKOTO ONUCAHS https://m.edso0.ru/e3c99692
TapMOHHYECKUX  KojebaHWii H3 X
SHEPreTHYECKOTO0 W KUHEMAaTHYECKOTrO
OITUCAHUS

31 Ammntyna u asza KkonebaHuit Bubmiorexa LOK

https://m.edso00.ru/7a0c439a

32 IMepron u yacrora Kosebanuii. [lepuos Egﬁm/d,oméa . 03991:3[1(;[(

o S.//M.eds00.ru/e

MaJbIX CBOOOIHBIX KoJIeOaHHH .
MaTeMaTHYECKOro MasTHUKa. Ilepwosn

CBOOOJHBIX KOJNICOAHUH MPYKUHHOTO

MasTHUKA

33 3aryxarorue KoJIcOaHus. EtptltsHI;I/OTe]ija . 931&1(%K
S.//M.eds00.ru e

Brinyxaenssie kosiebanus. Pe3onanc .

34 ABTOKOJIE0aHUS Bubnmorexa LOK

https://m.edsoo.ru/6add2644

35 PemeHHe Saﬂaq Bubnaunorexa L[OK

https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5

36 VYpok-konpeperuust  "MexaHuueckne Bubmiorexa LIOK
KOTeBaHNs B MY3bIKATBHBIX https://m.edso0.ru/8ef587be
HWHCTpyMeHTax"

37 O060011IeHNE U cUCTEMATH3ALMs 3HAHUHI BuGmorexa LOK
1o TeMme "MexaHnueckue koneoanus" https//m.eds0.v/eB41621

38 DJeKTpOMarHuTHEIE KoJIcOaHusI. Bubmiorexa HOK
KonebaTenb bt KOHTYD https://m.edsoo.ru/d4adabde

39 dopmyna Tomcona. CBS3b aMIUIATYIBI ﬁgﬁﬂjllomaa /093f9L1£§)K

o S.//M.eds00.ru a
3apsiia  KOHJEHCATOpa C aMILIUTYI0H D
CHJIBI TOKA B KOJIe0ATEIbHOM KOHTYpE
40 3akOH  COXpaHEHHWs  OJHEpruu B E&‘GHZOT‘:‘;& - nggK
S.//M.eds00.ru €.
HJeaIbHOM K0j1e0aTeIbHOM KOHTYPE 8

41 3aryxatomue AIIEKTPOMArHUTHBIE Bubmrorexa LOK

KONeGAHIIS BLIHy)K,E[eHHLIe https://m.edso00.ru/5e668619

OJICKTPOMArdMTHBLIC KoJIeOaHus
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https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
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https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

42 Ilepemennbiii  TOkK.  Pesucrop  u EEGHI;OTC? /84836&%(
PS.//M.edsoo0.ru.
KOHJICHCATOP B IICNH IIEPEMEHHOI0 TOKA
4 Karymka MHIYKTUBHOCTA B enu BuGmorexa LOK
3 HepZMeHHOFO TI(l)}Iia 1 https://m.edsoo.ru/cfa307af
44 3akon OMma I DIEKTPHYECKON IemH Bubunorexa LOK
IepeMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
45 MoIHOCTh EPEMEHHOTO TOKa. Bubmiorexa LIOK
AMHJ‘II/ITyﬂHoe - neﬁCTByromee https://m.edsoo.ru/lcac6c4c
3HAYCHHE CHJIbl TOKA U HANPSDKECHUS
46 Pe30HaHC B DJIEKTPUYECKOM LEmu Bubmiorexa LOK
https://m.edso0.ru/087506df
https://m.edso00.ru/al16836a4
48 HneanpHblii ancdopmarop. Bubmorexa LOK
HEOI/ISBOILCTBO Hzgezla?a P I;I https://m.edso0o.ru/f97418ae
9
MOTpeOICHUE DIIEKTPUISCKON dHEPTUU
49 DKOJIOTUYECKHe pHCKH npu EgGH?/OTe? | 6f74(§_})c3)K
S.//M.eds00.ru/a!
MPOU3BOJICTBE DIIEKTPOIHEPTHH. .
Kynerypa HCIOJIb30BAHNS
9JIEKTPOIHEPTHH B TOBCETHEBHOMN KI3HH
50 PemeHHe 33[[3[1 Bbubmuoreka HOK
https://m.edso00.ru/ee6677ed
51 PemeHHe 3aﬂaq Bbubmuoreka HOK
https://m.edso0.ru/7cab59f8
52 O000IIEeHNe U CHCTEMATH3ANNS 3HAHUN bubmiorexa LIOK
1o TeMe "SHeKTpOMarHI/ITHbIe https://m.eds00.ru/401024a9
Kxosiebanus"
53 Mexanuyeckue BOJIHBL. ﬁgﬁﬂl/d/oméa 8 1OH§K
S.//M.eds00.ru/asce
XapaKTEepUCTHKH MEXaHHMYECKHUX BOJIH .
54 CBOlCTBa MEXaHUYECKUX BOJIH BuGnrorexa LHOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKkTEPUCTUKU 3BYKa Bubmorexa LOK
Y p p y https://m.edso0.ru/138b6f09
56 WudpasByk u yiaprpassyk. lllymoBoe Bubmiorexa LOK
“ https://m.edso0.ru/7380038f
3arps3HEHNE OKPYIKAFOMIEH CpeIbl .
57 TpenupoBouHast pabora Bubmiorexa LIOK
https://m.edsoo.ru/cfd918bf
58 DneKTpoMarHuTHeIE BOJMHEL. M3myueHune Bubmiorexa LIOK
JIEKTPOMATHHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHepruss  3JCKTPOMArHUTHBIX  BOJIH. EEGHI;I/OTeKda /d01b811l§)K
v S.//M.eds00.ru C
CBoiicTBa JI€KTPOMArHUTHBIX BOJIH .
60 [IIkama  3JEKTPOMArHUTHBIX  BOJIH. ﬁgﬁm/d/oméa 1490 11(1901(
S.//M.eds00.ru e e
ITpuMeHeHne EKTPOMATHUTHBIX BOJTH B 2
TEXHHKE U OBITY
61 [TpUHIKUIIBI PAJHOCBA3U W TEJIEBUICHHMS. BuGmorexa LOK
https://m.edso00.ru/9f96f1f8
Panunomokarust. DNeKTPOMarHUTHOE .
3arpsi3HEHKE OKPYIKAKOIIESH Cpeibl
62 Konrponbras padora Ne2 "Konebanus u Bubmiorexa LIOK
R — https://m.edsoo.ru/4f7985a0
63 Caer. 3akoH HPSMOJIMHEHHOTO Bubmrorexa LOK
PS.//M.edso0.ru.
pacnpoCTpaHEHHs CBeTa hitps.//m.ed 19566406
64 Perrenne 3amau Ha MPHMEHEHWE 3aKOHA Bubmiorexa LIOK
M https://m.edsoo.ru/ea32d455
MPSIMOTHUHEHHOTO pacrpocTpaHeHus
CBETa
65 Orpaxenue cBeta. Ilmockoe 3epkaio. Bu6mioreka LIOK

Cdepuueckoe 3epkaiio

https://m.edsoo.ru/a005d2bb
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https://m.edsoo.ru/401024a9
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https://m.edsoo.ru/a005d2bb

66 IIpenomienne cBera. AOGCOMIOTHBIA u | 1 EEGHI;OTC? e 55H(3K
v PS.//M.eds00.ru/ncZeooc
OTHOCHUTEIBHBIN [OKa3aTelb
npeiaomiienus. IlonHoe  BHyTpeHHee
oTtpaxeHue. [IpeaenbHbIil yroa MoJIHOro
BHYTPEHHETO OTPaKCHHS
67 Pemenwue 3a71au Ha mpuMeHEHHE 3aKOHOB | 1 EEGHjI/OTeI;ﬁ /49d831(_)[%K
S.//M.eds00.ru a
OTPAXKCHUS M MPEIOMIICHHS CBETA .
68 Xon ny4eit B mpusme. ucnepcust ceera. | 1 Bubunorexa LLOK
o https://m.edsoo.ru/d8elc3be
CIoxHBIN cocTaB Oesoro ceera. LIser .
69 Jlunszel.  PokycHoe paccrostHme W | 1 Bubnmorexa LHOK
ONTHYECKAS CIIIA THH3EL https://m.eds00.ru/60441359
70 IMocTpoenne m300pakeHuit B aMH3ax u | 1 ﬁgﬁﬂlflomaa /bb53inI(?5K
S.//M.eds00.ru
HUX cUCTEMaXx. YBEJIMYECHHE JINH3HI .
71 Pemenne  3amad  Ha  mocTtpoenume | 1 E'EGH%OT@I;H 5 868%9)1(
< S.//M.eds00.ru/oa
HU300paKEHUH, TOTYIAEMBIX C TIOMOIIIBIO .
JIVH3
72 I'a3 kak onTU4ecKas cuctemMa 1 BuGmorexa LOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3a/ad4. Ipenensr | 1 EtPtIGHjI/OTeI;a . d174H1(())K
o S.//M.eds00.ru/c a.
MPUMEHUMOCTH reOMETPHYECKOI .
OIITUKH
74 CKOpOCTh CBETA U METOJIBI €€ M3Mepenus | 1 Bubmiorexa LIOK
https://m.edso0.ru/f32aab06
75 Jucnepcus cBeta 1 Bubmiorexa LOK
https://m.edsoo.ru/lel6ccée
76 HnTtepdepeHuns ceera 1 Bubnmorexa LOK
P(b PeHIl https://m.edso0.ru/5fc0c638
77 KorepentHble MCTOYHHMKH. YcioBus | 1 Bubmiorexa LOK
HAG/TIONeHHs MAKCHMYMOB " https://m.edsoo.ru/c6416d48
MHHHMYMOB
78 PemeHHe 3aﬂaq 1 Bubaunoreka HOK
https://m.edso00.ru/3061de2b
79 [Ipumenenne naTepdhEPEHINN 1 Bubnnorexa LHOK
p p(b PCHIL https://m.edso00.ru/668edbc8
80 ndpakimsa ceeTa 1 bubnmoreka IHOK
Hudppakn https://m.edsoo.ru/12ed04b5
81 Hudpakuronnas pemérka. Ycmosue | 1 Bubmiorexa LIOK
https://m.eds00.ru/f998d964
HAOJIO/ICHUSI TTIABHBIX MAKCHMYMOB 2
https://m.edsoo.ru/d58c411a
83 [MonepeunocTh CBETOBBIX BONH. | 1 BuGnrorexa LIOK
HOHHpI/BaHI/ISI cReTa https://m.eds00.ru/e9890fe9
https://m.eds00.ru/c56c8158
85 CBeTOBBIC SBJICHHS B IPUPOJIE 1 Bubmiorexa HOK
https://m.eds00.ru/0b36363d
86 O06001enue U cucremarusanusa 3HaHui | 1 BuGmorexa OK
110 Teme "Omrika” https://m.eds00.ru/8a14748b
87 KonTponbHas padora Ne3 «Onrtuka» 1 Bubmorexa LOK
https://m.eds00.ru/82315dd4
88 I'paHuIIbl MPUMEHUMOCTH KJIaccu4eckoi | 1 Etpt@j‘/owaa . 9bd717-IObK
S.//M.eds00.ru/c C
MEXaHUKH. 3aKOHBI SJIEKTPOANHAMHUKH K .
MPHUHIUIT OTHOCHUTETBHOCTH
89 [Tocrynatel  crnenuanbHOM — Teopuu | 1 Bubmrorexa LIOK
OTHOCHTENbHOCTH https://m.edsoo.ru/c56f05ch
90 ITpocTpaHCTBEHHO-BPEMEHHON 1 Bu6miorexa LIOK

uHaTepBan. lIpeoOpazoBanus Jlopenma.
Ycnosue MIPUYUHHOCTH.
OTHOCHUTENIHLHOCTE OAHOBPEMEHHOCTH.

https://m.edso0.ru/d83742bb
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3amMeyieHre BPEMEHH W COKpAIlCHIE
JUINHEI

91 OHEeprus W HUMIYJIbC PENSITHBUCTCKON Bubmiorexa LIOK
YACTHIIBL https://m.edsoo.ru/853a64fc
92 CBs13b MAcChl C SHEPTUCH U UMITYJIECOM E&ﬁﬂlflmﬂaa /b625811:'[fOK
o PS.//M.edsoo0.ru. a
PEIATUBUCTCKOM  YacTHUIBI. DHEPrus
IOKOS
93 PaBHOBeCHOE TEIIOBOE H3ITyUCHHE Bubmiorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMmelieHus Buna Bubmorexa LIOK
https://m.edso00.ru/1c5ff752
95 I'unmoreza M. IlnaHka o0 KBaHTax. Bubnmorexa LHOK
DOTOHEI https://m.edsoo.ru/a5ffa218
96 DHeprusi ¥ UMITyJIbC HOTOHA Bubunorexa LOK
https://m.edsoo.ru/7fb307ec
97 dotoaddexr. Onpiter A. I'. Cronerosa. Bubunorexa LOK
3aKOHEI (I)OTOS (p (I)eKTa https://m.eds00.ru/8c68e5b9
98 VYpaBHeHHe DHHIITENHA IS BuGnrorexa LOK
(1)0T03 (1) (beKTa "KpaCHaH FpaHI/II.Ia" https://m.edsoo.ru/01ef4556
dhoTodrpdexra
99 HMaenenne cBeta. Omeiter I H. Bubmiorexa LOK
He6eneBa https://m.eds00.ru/64b4f966
100 | BoaHOBBIE CBOMCTBA YACTHII Bubmorexa LHOK
https://m.edsoo.ru/f59cfcec
101 | Bonmsl nme Bpoitna. JUiMHA BONHBI 1€ bubmiorexa HOK
Epof/'UIﬁ a Hp pa31€1[epbl 06HaCfI/I https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIIMY JIBYKYIIEHCS YaCTHIIBI
102 | KopmyckysspHO-BOIHOBOM Ayalu3M Bubmorexa LOK
PHYCKYIAD y https://m.edso0.ru/8ccab62a
bubmmoreka HOK
nbpaKns MIEKTPOHOB HA KPUCTAIIAX
103 I[ (bp 1t P P https://m.edsoo.ru/30dbal8c
104 | Cneuuduka u3MepeHHil B MUKPOMHPE. Bubmiorexa LIOK
. o https://m.eds00.ru/65783dec
CooTHoLIeHHs HeoIpeneIEHHOCTEH .
[eiizenOepra
Pemenue rpaduueckux 3aaau BuGmorexa LIOK
105 P Cp a https://m.edso00.ru/e70195hd
106 | Pemenue pacuéTHBIX 3a1a4 BuGnrorexa OK
https://m.edsoo.ru/ee9b3182
107 | KoutponsHas pabora Ned "OCHOBBI Bubmiorexa LOK
CTO" "KOpHyCKyHHpHO—BOHHOBOfI https://m.edsoo.ru/c3de891a
9
nyamu3m"
108 | OmeITBI IO WCCIIEAOBAHHMIO CTPOCHHS Etpt@j‘/ow‘da /312b71éIOOK
S.//M.eds00.ru a
aroma. IlmanerapHas wMojenb aroma 2
Pesepdhopaa
109 TToctvnatsel Bopa Bubmmoreka IHOK
Y P https://m.edso00.ru/404dfa9a
110 | Bumsr cmektpoB. Cnekr OBHEH Bubnmorexa HOK
3H6I;)FHH ATOM 5 BOJIOPOJIA P yp https://m.edsoo.ru/cf74blla
111 | CunonranHoOE u BBIHYKJICHHOE BuGmorexa LOK
W3TyHeHHe CBeTa YA https://m.edsoo.ru/f945d85c
112 Jaze Bubnuorexa HOK
p https://m.edso00.ru/2288a0c4
113 | Hykmonnas monensb siapa I'eiizenbepra- Bubmrorexa LOK
https://m.edsoo.ru/34ada5de
WBanenko. 3apsag W MaccoBO€ YHUCIO .
sapa. M3otonsl. PainoakTUBHOCTh
114 | 3akoH  paJMOAKTHBHOIO  pacraja. Brbmiorexa LOK

CBolicTBa MOHU3HUPYIOLIETO U3TYyUYCHHUS.
BnusiHue paJiMOaKTUBHOCTH Ha JKUBBIE
opranu3Msbl. Jlozumerpus

https://m.edsoo.ru/aab98bef
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https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
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https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef

115 | DHeprust cBS3M HYKJIOHOB B spe. Bubmiorexa LOK

Snepupie cunbl. JlepekT Maccel smpa. hitps//m.edsoo.1u/ff1758d0
SnepHsie peakuuu. SlaepHble peakToOpEI.
[Tpobmembl YHpaBISIEMOTO
TEPMOSIIEPHOTO CUHTE3a.
DKOJIOTUYECKHE  aCIEKThl  Pa3BHTHS
SINEPHOM 3HEPIETUKU

116 ﬁz;zﬁag;?fpaum u HCCHEI[(?;?;PIIE bitpsim ko0, 1/1200825
dyHIaMeHTalbHbIC  B3aHMMOJICHCTBHSI.
BaproHbl,  ME30HBI M JICTITOHBI.
[Ipencrarnenne o CTaHIapTHOW MOJICITH.
KBapk-Ti1r00HHas1 MOJICTIb aJIPOHOB

117 | ®usuka 3a npexgenamu CTaHIAPTHOU Bubnnorexa LHOK
MOJIENIH. TéM}f:m Marepus H TgMHaH hitps://m.eds00./c0261d37
SHEprus. EnunctBo (hu3UIeCKOM
KapTUHBI MUpa

118 | Drambl pa3BUTHS aCTPOHOMHH. 3HAYCHHUE Bubmmorexa LOK
ACTPOHOMHH https://m.edsoo.ru/ad73e145

119 | [IpuMEeHUMOCTh 3aKOHOB (DU3MKH IS BuGmiorexa LOK
OOBSICHEHHST TPUPOABI  KOCMHUYECKHX hitps:/im.eds00.1u/39¢44028
00BEKTOB. MeToIbl aCTPOHOMHUECKUX
HCCIEIOBAHUMI

120 | CoBpeMeHHBIC ONTHYECKHE TEIECKOIIHI, BuGmiorexa LOK
panuoTENECKOIIHI, BHeaTMoc(hepHast hitps://im.edsoo.1u/4877eale
ACTPOHOMHUSI

121 | Bunx 3Bé3nnoro ue6a. Co3Be3musl, spKue Eﬁ?;‘j‘/‘?;ee?s . ru/aacwéle(;K
3BE3/IbI,  IUIAHEThl, HMX  BHAMMOE
JIBHKCHHE

122 | Conneunas CHCTEeMa. Counre. Erbmotexa LIOK
ConHeuHass  aKTUBHOCTh.  VICTOYHHK hitps:/im.eds0o.ru/22748eb4
sueprun CoJHIIA U 3BE3]1

123 | 3BE31bl, X OCHOBHBIC XapaKTEPUCTUKHU. Bubmorexa LOK
Jluarpamma  "CHIEKTpATBHBIH KIace — https://m.eds00.ru/42169944
CBETUMOCTB"

124 | 3Be3pl IIABHOM MOCIIEI0BATEILHOCTH Bubmiorexa HOK

https://m.edsoo.ru/b3cb766¢c

125 | BHyTpeHHee CTPOCHHE 3BE3I. Bu6mrorexa LOK
CO]Z;)EM@HHBIG HII))GL[CTaBJ'[eHI/I;{ o https://m.edso0.ru/d09da494
MPOUCXOXKIEHNH U dBoJronMK ColHIa 1
3B€E3. DTaIbl JKU3HU 3BE3]T

126 | Mueunsnii Ilyts — Hamia [amakTuka. Brbmaorexa LOK
Tunel ranaktuk. Y€pHble OBIPHI B siApax hitps//m.edsoo.fu/7cd10a08
TaJJaKTHK

127 | Beenennas. Pacumpenue BceneHHOI. Brbmaorexa LIOK
3akon Xabbma. Teopusi bBombmoro hitps/im.edsoo.1u/3dbdf0d2
B3pbIBA. PeIMKTOBOE U3MyUeHUE

128 xz;gizﬁiiiKaCprKTypa Beenennoi, ]r?tptlgg:w;r:zaasoo.ru/ce2346u?g]<

129 | Hepeménnbie nmpoOaeMbl aCTPOHOMUH Bubmrorexa LIOK

https://m.edsoo0.ru/d37d9ffe

130 | ®usnueckuii MPaKTHKYM Nel BuGnrorexa HOK

"UccnenoBanne NEHCTBHUS MOCTOSHHOTO
Mar"urTa Ha paMKy ¢ TOKoM"

https://m.edso0o.ru/67361aef
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131 | ®usuueckwmii HPAKTHKYM No2 bubmorexa LIOK

" " https://m.edsoo.ru/fcae91e9
W3mepenne cuiasl AMiiepa

132 | ®usnueckuit MPAaKTUKYM Ne3 https:/m.edso0.ru/c36658da
"HccnemoBanue SIBJICHUS
3JIEKTPOMATrHUTHOW MHIYKIUN"

133 | ®usnueckuii MPaKTHKYM Ne4 Bubmiorexa LOK
"Hccle[oBaHHE SBIICHUS https://m.edsoo.ru/b8fb6391
camonHAyKnuu"

134 | ®usnueckwuii MPaKTHKYM Ne5 Bubmiorexa LOK
" https://m.eds00.ru/5d159d35

Wsmepenne  mepwoga  CBOOOIHBIX
KOJeOaHUI HUTSHOTO W MPYXUHHOTO
MAasITHUKOB"
135 | ®usnueckuii MPaKTHKYM Ne6 Bubmiorexa LOK
" https://m.edsoo.ru/a28026bd
[IpeoOpazoBanue SHEPTUU B
PYXUHHOM MasiTHUKe"
136 | Dusuueckwuii MPaKTHKYM Ne7 Etlzﬁﬂl/d/omaa 6o ZgégK
PS://mM.edso0.ru C.
"UccnemoBanne pabOTHl HCTOYHHUKOB
CBETa B LIENIN IIepeMEHHOro Toka"
137 | ®usnueckuii npaktukym Ne8 "M3yuyenue Bubmmorexa HOK
o " https://m.edsoo.ru/b100661a
MapaMeTpPoOB 3BYKOBOU BOJHEI

138 | ®usnueckuii MPaKTHKYM Ne9 BuGnrorexa LOK

" https://m.edsoo.ru/42569eal
N3mepenne mokaszareis MPETOMIICHUS
creka'

139 | ®usuueckwuii MPaKTHKYM Nel0 Bubmiorexa LOK

" https://m.edsoo.ru/b879fb3f
N3mepenne (HOKyCHOrO pacCTOSHUS
paccerBaOIIUX JIMH3"

140 | Dusuyeckwuii MPaKTHKYM Nell Bubmiorexa LOK

" https://m.edsoo.ru/8b7ac737
Ha6monenne T PaKIIHH,
WHTEepPEpPEHINU U NOJSIpU3aINU cBeTa
141 | ®usuueckwuii HPaKTUKYM Nel2 Bubmmorexa LOK
" https://m.edso0.ru/63756¢c47
OnpeneneHue WMITyJIbca W JHEPTUU
PEISITUBUCTCKUAX 4aCTHI] (o
¢dotorpadusM  TPEKOB  3apsHKESHHBIX
YJaCTHI] B MATHATHOM T10J1e)"
142 | ®usnueckuii MPAKTUKYM Nel3 ﬁgﬁm/d/ow:ja . b916lf£l<
PS://M.eds00.ru/e
"UccnenoBadue 3aBUCUMOCTH CHJTBI TOKA
Yepe3 CBETOIMO OT HanpsbKeHus"
143 | ®usnueckuii MPAKTUKYM Nel4 ﬁgﬁm/d/oméa . 651ub(§K
PS://m.eds00.ru/ec! e
"UccnenoBaHue CIEKTpa pa3pexEeHHOro
aTOMapHOTO BOJIOPOJla W H3MEpPEHHE
noctostHHON Punbepra"
144 | ®usnyeckwuii MPaKTHKYM Nel5 ﬁgﬁm/d/ow:ja e b11601<
PS://M.edso0.ru/csaanece
"HccnenoBanue pagioakTHBHOTO OHA C
HCIIOJIH30BaHUEM J0o3uMeTpa’

145 | ®usuyeckwuii MPaKTHKYM Nel6 Bubmorexa LOK
"HaGmozeHus 3BE3HOTO Heba https://m.eds00.ru/1072021e
HEBOOPYXEHHBIM rIa3oM c
HCIIOJIb30BaHHEM KOMITBIOTEPHBIX
MIPIIOKEHU T JUTSE onpeeNeHus
MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/TUS
CeBepHOro noaymapus 1 sipkue 3BE3/1b1"

146 | O6oOwEeHNe U cucTEMATU3ALMS 3HAHUM. Bubnmorexa LOK

Ponp ¢u3ukn ®  acTpoHOMHH B

https://m.edsoo.ru/adéddeed
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YKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMMAIBHOW ®  OTHYECKOW cdepax
JIeATEIbHOCTH YeJIOBEKa

147 | O6o0eHne U cUcTEMATU3ALMSA 3HAHUIA. ﬁgﬁﬂlflomaa /18f19f1-7101<
PS.//M.easo0.ru. C
Poxs 1 MecTo GU3WKK W aCTPOHOMHUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUPA
148 | O6oO0LEeHNEe U cUCTEMATU3AIMSA 3HAHUIA. BuGmorexa LOK
Poub busmeckoit TeopHH B https://m.edsoo.ru/e7d400f4
dbopMHpOBaHUH  TIPEACTABICHHMA 0
(u3uYecKoil KapTHHE MHpa, MECTO
¢u3nUecKoil KapTHHBI MHpa B 00IIeM
pany COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUN O IPHPO/IS
149 | O6oO0lEeHne U cucTeEMaTU3aLUsl 3HAHUMA BuGmorexa LHOK
110 Teme "KnnemaTHia" https://m.edsoo.ru/b032fc4b
150 | O6oOwenne u cucremMaTu3anysl 3HAHWUMI Bubnnorexa LOK
110 Teme "KunemaTuka" https://m.edsoo.ru/4e31b507
151 | OGoOenne U cucreMaTU3anys 3HAHUMA BuGmorexa LOK
1o Teme " JluHamuka" https://m.edsoo.ru/2dfbafc5
152 | O6o0wenne u cucreMaTu3anus 3HAHWUMI Bubnnorexa LIOK
110 Teme "CTaTHKa TBEPIIOTO rena" https://m.edso00.ru/3cca482¢e
153 | O6oO0enne U cucreMaTU3anysl 3HAHUMI BuGmorexa LOK
" https://m.edsoo.ru/32a4d1a0
mo Teme "3aKOHBI COXpPAaHEHUS B
MeXaHuke"
154 | O6o6menue U cuCTEMATU3AlUs 3HAHUH bubimorexa 0K
" https://m.edsoo.ru/ed440ca8
0 TeMe OCHOBBI  MOJICKYJISIPHO-
KUHETHUYECKOU Teopun”
155 | O60o0uieHue U cucTeMaTU3anus 3HAHUU EtPtIGHjI/OTeKda . 63f7L}8K
PS.//M.edso0.ru/ct C
no teme "Tepmoamnamuka. TermmoBeie
MamIuHbe"
156 | OGoOwenne u cucremMaTu3auus 3HAHUMI Bubnuorexa LOK
" https://m.edsoo.ru/1d36b5b1
0 TeEME ArperatHble  COCTOSIHHS
BeniecTBa. Pa3oBble mepexoapl”
157 | O6oOwenne u cucremMaTu3auus 3HAHUMI Bubnuorexa LHOK
110 Teme " BHeKTpI/IquKoe one" https://m.edsoo.ru/3bf0def9
158 | O6oO0wenne U cucreMaTu3anysl 3HAHUMI EtPtIGHjI/OTe‘aa /71453H%K
o o PS.//M.edaso0.ru. ee
mo Teme "IlocTosIHHBIN 3MeKTpUYECKUit
TOK"
159 | OGoOwenne u cucreMaTU3auus 3HAHUM BuGnrorexa LHOK
1o TeMe "Toku B pa3ianuHbIX cpepax” hitps://m.edsoo.ru/3d40077a
160 | O6oOwwenne U cucreMaTu3anysl 3HAHUMA BuGmorexa LOK
1o TeMe "MaruuTHoe — https://m.edso0.ru/3b4c06ae
OnekTpoMarHuTHasi HHAyKuus"
161 | IlpomexxyTouHast arTecTanus. Bubmiorexa LIOK
https://m.eds00.ru/053e2248
KonTponbHas pabora.
162 | O6oOwenne U cucreMaTU3aUus 3HAHUI Bubnmorexa LOK
1o teMe "MexaHuueckue Koiaeoanus" hits://im.eds00.1/d631 0bd
163 | O6o0wmenne u cucreMaTu3anysl 3HAHUMI buGmorexa LOK
" https://m.edsoo.ru/5e2bh83d
o TeMe ONeKTpOMarHuTHHIE
Kosebanus"
164 | O6oOwenne U cucTeMaTU3aUus 3HAHUMI BuGnrorexa LOK
" https://m.edsoo.ru/96a7a2dd
o TeMe MexaHnueckue Hu

3JEKTPOMATrHUTHBIE BOJIHBI"
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165 O00011IeHNE U cucTeMaTH3anus 3Hauui | 1 Bubnnotexa LIOK
" " https://m.edso0.ru/52ad1603
o teme "OnTrka

166 | O6o6menre U cucreMaTh3anys 3HaHui | 1 Bubnmorexa HOK
" " https://m.edsoo.ru/5bec1c65
o teMme "OcuoBel CTO
167 | O6o6OmEeHre U cucreMaTh3anus 3HaHui | 1 BuGmrorexa LIOK
" o https://m.edsoo.ru/f7c59d38
mo Teme "KopmycKynsipHO-BOJTHOBOH
Jqyanu3m"
168 | O6o6menrne U cucreMaTh3anus 3HaHui | 1 Bubanorexa LIOK
" " https://m.edso00.ru/1f511654
o teMe "dusnka aTtoMa
169 | O6o0wenne n cucremMaru3zanys 3HaHuil | 1 Bubnmorexa LOK

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

no teme "®u3Mka aTOMHOTO slpa U
dJIEMEHTAPHBIX JacTHUIl"

170 O00011IeHEe U cucTeMaTh3anus 3HaHui | 1 Bubnmorexa LIOK
" " https://m.edsoo.ru/2bffb94c
1o TeMe "DJIEeMEHTHI aCTPODU3UKH
Hroro 170 | 5 16

YUYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOT'O
MPOLIECCA
1. ®usuka.10 kinacc: yued. as obieoOpa3oBar. opranusanuii: yrryon. Yposens / {O.D.
Kabapnun, A.I'. 'na3ynos, B.A. Opso u ap.}; mon pen. A.A. [Munckoro, O.®. Kabapauna. — M.:
IIpocsemenue, 2020.
2. Owusuka.l1 xmacc: yue6. mns obmeoOpa3oBar. opranuzanuii: yriryon. Yposens / {O.D.
Kabapnun, A.I'. 'na3ynos, B.A. OpioB u ap.}; mon pen. A.A. [Munckoro, O.®. Kabapauna. — M.:
IIpocsemenue, 2018.
3. ®usuka. Paboune nporpammel. [IpeamerHas muHUS y9eOHUKOB 1O pefakmueid A. A.
[Munckoro, O. ®. Kadapauna. 10—11 kiaccsr : yued. mocodue ajis o01eoopa3oBar. opranuszamui /
M. 1O. Kopores, E. b. Ilerpoga. - M. : IIpocBemienue, 2017.

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI [UISA YYEHUKA

1. I'moGanpHBIE TPOOIEMBI COBpEMEHHOCTH. - M.: MbIcib, 1991.

2. I'mpenok @. U. Oxonorus, uuBmimzanus, Hoocdepa. - M.: [Ipo—csemenue, 2000.

3. B.U. I'punuenko «Kak pemats 3aaaun o ¢puzuxe» HIIO «Mup u Cembsi-95», CaHKT-
[etepOypr, 1998r.

4. Kabapaun O.D., Opnos B.A. «®uzuka. Tectsr 10-11 knaceb»: yueOHO-MeTOJHMYECKOE
mocobue, Mocksa. «/[pocda», 2000r.

5. Hoeoasopckas E.M., Imutpues 3.M. «COOpHHK 3a/1a4 110 PU3UKE JJIs1 BTY30B C
peutenusmuy, M., «KOHUKC 21 Bek» «Mup u O6pa3oBanue», 2003r.

6. CaBuenko H.E. Pemenne 3anad o ¢usuke: Crnpas. mocodue. - Mu.: Beic. mik.., 1988.

7. Tpodumona T.U. «COopHUK 3a51a4 110 KYpCY (DU3UKH C pelIeHUuIMI», M., « BbIcIias mkoiay,
2002r.
8. UeptoB A.T"., BopoObeB A.A. «3agaunuk o pmsuke», M., Duzmarint,2003 .

METOAUYECKHUE MATEPHUAJIBI JI51 YUYUTEJISA
1. Iensdrar U. M.. 'eanenmreiin J1.9., Kupuk JI. A. 1001 3agada no ¢pu3uke ¢ oTBeTaMH,
pewenusimu. M: Unekca, 2003.

2. 3opun H. . OnektuBHbIN Kype «MeToabl penienns pusndeckux 3amaua»: 10-11 kmaccebr. -M.:
BAKO,2007.

3. JemoHcTpamoHHbIe ONBITH 10 prsnke B 8—10 kiaccax cpeqHer MKOJbI MO pelaKiuen
JLA. Tlokposckoro. M: [Ipocsemienue, 1980.

4. Kabapauu O.®., Opnos B.A. DkcnepuMeHTalbHbIe 3ajaHus 110 Gusrke 9-11 kmaccsl - M.;
BepOym-M, 2001

5. KacpsnoB B.A. @usuka. 11 ki1.: yueOHUK A7 0011€00pa30BaTeNbHBIX YUPEKICHUH. -M.:

Hpoda, 2002.
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6. Kupuk JI. A, Jluk 10. 1. ®uznka. 10 xnacc. COOpHUK 3a1aHAN B CAMOCTOSATEIBHBIX paboT
M.

Hnexca, 2004.

7. Mapon A.E. ®usnka. 11 kinacce: muaaktadaeckue MaTepuaisl. -M.: Jlpoda, 2010.

8. Pemvresna A.I1. CoopruK 3amad o ¢usuke 10- 11 xmacesl: 7-e m3a. - M.; dpoda, 2003
9. Crenanosa ['H. Coopuuk 3aaa4 no ¢usuke. 10- 11 kmacc. — M.: IIpoceemenue, 2003.

10. ®ponTanpHbIe TabopaTOpHbIC padbOTHI 10 (u3nKe B 7-11 kiaccax o0IieoOpa3oBaTeaIbHbIX
yupexnenuit: mox pen. byposa B.A., Hukudoposa I'.I'. - M.; [Ipocemenne, «YdaeOHas
nuTepaTtypa»,1996

11. [unos B. ®. Texnuka 6e3omacHocTy B kabunete Gusnke - Mocksa: u3a. [lIkonsHas
mpecca, 2002.

12. VYranyGnenHoe uzyuenue ¢puzuku B 10-11 knaccax: Ku. [{ns yuurens / O.®. Kabapnun, C.1
B.A. Opnosa. — M.: IIpocsenienue, 2002.

13.  ®wusuka Bech Kypc: i BeiyckHUKOB / B.C.babaes, A.B.Tapabanos. — M.:Dkcemo, 2008.
14.  ®ponTanbHbIe TaOOpaTOpHBIE PA0OTHI IO Gu3nke B 7-11 Kimaccax o0meoOpa3oBaTeIbHBIX
yupexnenuii: [log pen. Byposa B.A., Hukudoposa I'.I'. - M.; [IpocBemenne, «Y4eOHast
nuTeparypa»,1996

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Bubnuoreka 11O
I[Mpuaoxenusi kK padoyeit nporpamMmme 1o Gpusmnke:
1. Cucrema ornieHUBaHHS.
2. ®opwmbl peanu3auy NporpaMmbl BOCITUTAHHUS.
3. KOHTpOIBHO-OIICHOYHBIN MaTepra

Cornacosano
3amecTuTens gupekTopa no YP

«#» 0(?% 2024 r.
H.H. Hazapenko

=7

Cormnacosano
Ha 3aceanud MO ecTecTBEHHO-HAy4YHOrO LUKIIA.
PexoMenyercs K yTBEpKICHHIO.

Ipotogon Ne | ot «f» DF  2024r.
r JI.A. KusieBa

[Ipunsara
Ha 3ace/JaHuH MeJarorudeckoro CoBeTa.
I[Mporoxon Ne 1. er«?% OF 2024r.
W, O.A. I'paruyx
N

*
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