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MNOACHUTEJIbBHASA 3ATIUCKA

[Tporpamma 1o ¢u3uke Ha ypoBHE CpeAHEro obuero oopazoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHMH M TpeOOBAaHUHM K pe3yibTaTaM
OCBOCHMS OCHOBHOH 00pa3oBareibHOI mporpammsl, npeactasieHHbx B @I'OC COO, a taxke ¢ yuétoMm (enepanbHoil paboyeil mporpamMmmbl
Bocnutanusd M KoHunenuuu npenonaBaHusi ydyeOHoro mnpeamera «®Pu3uka» B 00pa3oBaTeibHbIX opranusanusx Poccuiickoit denepanyu,
peanu3yolmX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

[Mporpamma mo ¢u3uke ompenenser o0sf3aTeNbHOE MPEAMETHOE COJAEp)KaHHE, YCTAaHABIMBAECT PEKOMEHIYEMYIO IOCIIEN0BATEIbHOCTD
U3YUYEHHSI TEM U Pa3/IeJI0B yUeOHOr 0 MpeIMeTa ¢ y4ETOM MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, IOTUKU y4eOHOro Ipolecca, BO3pacTHBIX
ocobenHocTel oOyyaromuxcs. [IporpaMMa no ¢usuke 1aéT npeacTaBieHUe O LENsAX, COASPKaHUM, OOIIel cTpaTeruu 00y4eHUs, BOCIIUTAHUS U
pa3BuUTHs 00yUaroLUXCcs cpeACcTBaMH yueOHOro npeamera «Pusrka» Ha yriyoJaéHHOM ypOBHE.

N3yuenue kypca puzuku yriry0aEHHOr0 ypoBHs MO3BOJISET pealn30BaTh 3aJauu Npo(heCcCHOHAIIbHOW OPHEHTAIUY, HAIIPAaBJICHO Ha CO3JJaHNe
YCIOBUH JJISi TIPOSIBIICHHS CBOMX HHTEIUICKTYAJIBHBIX M TBOPUYECKUX CHOCOOHOCTEH KaIbIM OOy4yaromMMCsi, KOTOpble HEOOXOJUMBI IS
MPOJOJKEHHUsST 00pa3oBaHMA B OpraHU3alUsX MPOPEcCCHOHAIBHOIO 00pa3oBaHMsI MO pPA3NIUYHBIM (PU3MKO-TEXHUYECKUM M HMHXKEHEPHBIM
CIELMAIBHOCTSIM.

B nporpamme no ¢usuke onpenenstorcs IaHUupyeMble pe3yabTaThl OCBOSHHS Kypca (PM3MKKU Ha YPOBHE CPEJHEro O0ILEero oOpa3oBaHMS:
JTUYHOCTHBIE, METANpPeAMETHBIC, MPpeIMETHbIC (Ha yriayOon€éHHOM ypoBHE). HaydHO-MeTOm0I0THYEeCKOW OCHOBOM ISl pa3paboTKH TpeOOBaHUN K
JIMYHOCTHBIM, METANpPEJAMETHBIM U MPEIMETHBIM pe3yiIbTaTaM 00YYaIOLIMXCs, OCBOMBLIMX MPOrpaMMy Mo (U3MKE Ha YPOBHE CPEIHEro OOIIero
0o0pa3oBaHUs HA YIITyOJIEHHOM YPOBHE, SIBISIETCS] CHCTEMHO-IEATEIbHOCTHBIHN TTOIXO/.

ITporpamma 1o (pu3MKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3HMKU Ha YriTyOJEHHOM YpOBHE, B TOM YHCIIE MPEAMETHbBIE pe3yIbTaThl MO rofaM 00yueHus;

coJiepkanne yaeOHoro npeamera « Ou3uKkay 1mo rogam o0ydIeHHS.

[Tporpamma no ¢u3uke UMeeT NPUMEPHbII XapakTep U MOXKET OBbITh UCIOJIb30BAHA YUUTENAMU (U3UKU JUUIsl COCTABIEHUS CBOMX Paboumx
IIPOrPaMM.

[IporpamMMma no ¢u3uKe HEe CKOBBIBAET TBOPUYECKYIO MHHUIIMATHUBY YUWUTENIEH M IPEJOCTaBISE€T BOZMOKHOCTH JJISl peasli3alliy pa3IuyHbIX
METOAMUYECKUX MOIXO0/10B K NMPEenogaBaHuI0 (U3NKN Ha YrITyOJEHHOM YpPOBHE NPH YCIOBHH COXPaHEHUs 00s3aTeIbHOM YacTu coJepKaHUs Kypca.

du3nKa Kak Hayka 0 HanboJee 00IMX 3aKOHaX MPUPOJIbI, BBICTYIAs B KAUeCTBE YUeOHOr 0 MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIa
B cHCcTeMy 3HaHHMH 00 okpyxaromeM mupe. IIIKonbHbIA Kypc GU3MKH — cMCTeMO0Opa3yoLUi A1 €CTeCTBEHHO-HAYUHBIX Y4€OHBIX IPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHUN, U3y4aeMbIX XUMHEH, Orooruei, pusnueckoii reorpadueit 1 acTpoHOMUEH.
Hcnonp3oBaHue U aKTHBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUI ONpEeNeIniio Xapakrep U OypHOE pa3BUTHE pa3HOOOpA3HBIX TEXHOJIOTUH B cdepe
HHEPreTUKHU, TPAHCIIOPTa, OCBOGHUSI KOCMOCA, MOJTY4YE€HHUSI HOBBIX MAaTE€pPHAJIOB C 3aJJaHHBIMM CBOMcTBaMu. M3ydyeHue QU3MKU BHOCUT OCHOBHOM
BKJIa/1 B (POPMUPOBAHME €CTECTBEHHO-HAYYHOH KapTUHBI MUpa 00ydaromerocs, B GOpMHUPOBaHUE YMEHUN MPUMEHATh HAYYHBIH METOJI TO3HAHHS
IIPY BBIIOJTHEHUH UMHU YU4EOHBIX HCCIIEA0BAHUM.

B ocHOBY Kypca ¢pu3uKu Ha ypOBHE CpeJIHero o011ero 00pa3oBaHus MOJOXKEH P UACH, KOTOpbIE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0
IIOCTPOCHHUS.



Hoea yenocmuocmu. B cOOTBETCTBUY C HEM KypcC SIBJISIETCS JIOTUUECKU 3aBEPILIEHHBIM, OH COIEPKUT MaTepuall U3 BCEX pa3fiesioB (PU3UKH,
BKJTIOYAET KaK BONPOCHI KJIACCHYECKON, TaK U COBPEMEHHON (PU3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUU € HEMl MaTepual Kypca Gu3uku 00beAMHEH BOKPYT pu3nUecKux Teopuid. Benymum B Kypce sBisercs
(dbopMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. E€ peanusanus npennosiaraeT UCIOIb30BaHUE T'YMAHUTAPHOIO MOTEHIMANa (PU3NIECKOM HAyKH, OCMBICICHHE
CBSI3U Pa3BUTUS GU3UKU C pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U SKOJIOTMYECKUMHU POOIEMaMH.

Hoen npuknaonou nanpasnennocmu. Kypc dpusuku yriy0nEHHOro ypoBHS MPEANOIaraeT 3HaKOMCTBO C ITMPOKHM KPYIOM TEXHUUECKUX U
TEXHOJIOTUYECKHUX MPUIOKEHUH N3yUEHHBIX TEOPUi M 3aKOHOB. [IpH 3TOM paccMaTpuBarOTCsS Ha YPOBHE OOIIMX MPEICTABICHUN U COBPEMEHHBIC
TE€XHUYECKHE YCTPOMCTBA, U TEXHOJOTUH.

Hoesa »3sxonocuzayuu peanusyeTcs MOCPEICTBOM BBEIEHHUS 3JEMEHTOB COJCPXKAHUSA, IOCBIIIEHHBIX HKOJOTHUECKUM IpobiieMam
COBPEMEHHOCTHU, KOTOPBIE CBSA3aHBI C Pa3BUTUEM TEXHUKH U TEXHOJIOTHH, a TaKkke 00CYkIeHHUs NMPo0IeM palliOHAIbHOTO IPUPOIONIOIb30BAHUS U
HKOJIOIMYECKOH 6€30IaCHOCTH.

OcBoeHue cosiep)aHus IPOTrPaMMBbI IO (PH3UKE JOIHKHO OBITH MOCTPOSHO HA MPUHIIMIIAX CUCTEMHO-IESATEILHOCTHOTO moaxoaa. J{ns ¢pusnku
peanu3anysi 3TUX IPUHIMIIOB 0a3UPyeTCs HA UCII0Ib30BAHUU CAMOCTOATEIBHOIO SKCIIEPUMEHTA KaK IIOCTOSHHO JIeHCTBYOIEro (hakTopa yueOHOro
nporecca. [lis1 yriry0a€HHOr0 YpOBHS — 3TO CUCTEMA CAMOCTOSTEIBHOTO YYEHHYECKOT0 SKCIIEPUMEHTA, BKIIIOYAIOIETro (PPOHTAIIbHBIE YUCHUYECKUE
OTIBITHI TIPH W3YYEHUH HOBOTO Marepuaia, JJabopaTopHble pabOThl M pabOTHl MpaKTHKyma. [Ipm 3TOM BO3MOXHBI ABa CHoco0a pearu3anuu
¢u3nyeckoro npakTUKyma. B nepBoM citydae npakTukyM npoBoauTcs 1100 B koHie 10 u 11 kimaccos, 1u60 nociie nepBoro U BTOPOro NoIyroauil
B K&XIOM M3 3THUX KjaccoB. Bropoit crmocod — 3To mMHTErpamust paboT MpakTHKyMa B CHCTEMY Ja0OpaTOpHBIX paboT, KOTOpbIE MPOBOJAATCS B
npouecce u3ydeHus paszaena (temsl). [Ipu aTom nmox paboramu MpakTHKyMa MOHUMAETCS! CAMOCTOSITEIIFHOE HCCIIeJOBaHNE, KOTOPOE MTPOBOIHUTC S
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUa O€3 MOIIaroBoil HHCTPYKLUU.

B nporpamMMe no ¢usuke cucteMa y4eHHUECKOTO SKCIEPUMEHTa, TaO0paTOPHBIX padOT M MPAKTUKyMa MPEJCTaBICHA €AMHBIM IEPEYHEM.
Bei0op TemaTtuku Uil 3TUX BHJIOB YYEHMUYECKHX MPAKTHYECKUX PaOOT OCYIIECTBISETCA YYaCTHHKAMU OOpa30BaTENILHOIO MPOLECcCa MCXOAS U3
0COOEHHOCTEH MOYPOUYHOI'0 INIAHUPOBAHUS U OCHaleHUs KabuHeta (usuku. IIpu 3TOM obecneunBaeTcsi OBlIaeHHE 00YYAOIUMUC YMEHUSIMHU
MPOBOJIUTHh NPSMbIE M KOCBEHHBIE W3MEPEHHUS, HCCICAOBAHUS 3aBHCUMOCTEH (U3NYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO IPOBEPKE
IPEUI0KEHHBIX TUIIOTES.

Bosnbiioe BHUMaHME yIeiseTcsl PeLIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3ajad. IIpu 3ToM ans pacy€THBIX 3a7ay NPUOPUTETOM SIBISIOTCA
3aJauu C SIBHO 3a/IaHHOW M HESBHO 33aJJaHHOW (pM3MUYECKOW MOJEIbIO, TIO3BOJISIONINE MTPUMEHSITh U3YUYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak M3
OJTHOTO pa3jiena Kypca, TaKk ¥ MHTEIpUpys IPUMEHEHUE 3HaHUH 13 pa3HbIX pa3fenoB. i1 KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a HUS
Ha 00bSCHEHHE/TIpe/ICKa3aHNe POTEKaHUs (PU3NUECKUX SIBICHUH U MIPOIIECCOB B OKPYXKAOILEH JKU3HU, TpeOyromue Bioopa hpu3ndeckoi Moaenn
IUIl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusMu PI'OC COO kx MarepuanbHO-TEXHUYECKOMY oOOecHeueHHIo y4eOHOro mpouecca Kypc (U3HKU
yriIyOnEHHOTO YPOBHS HAa YPOBHE CPEIHEro o0Iero o0pa3oBaHUs JODKEH M3Y4aThCs B YCIOBHSX NPEIMETHOTO KaOuHeTa. B kabunete Gusuku
JOJDKHO OBITH HEOOXOoJuMoOe JlabopaTopHOe OO0OpYyJOBaHWE JIsl BBIIOJIHEHUS YKa3aHHBIX B IIporpamMme Io (puU3MKe YYEeHHYECKHX OIIBITOB,
71a00paTOpPHBIX PabOT U pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPALMOHHOE 000py/JOBaHHUE.



JleMOHCTpallMOHHOE 00OpyI0BaHHE (QOPMHUPYETCS B COOTBETCTBUU C MPHUHLMIIOM MHMHHUMAJIbHOW JOCTATOYHOCTH M 0OecreyuBaeT
MMOCTAHOBKY TEPEUMCIICHHBIX B MpOorpaMMe Mo (pu3MKe KIFOUEBHIX IEMOHCTpAIMA I HWCCICHAOBAaHUS HM3Y4aeMbIX SBICHUH W MPOIECCOB,
SMIUPHICCKUX U (DYHITAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKHUX MPUMEHEHUH.

JlabGoparopHoe o0opynoBaHUE AJS YUSHUYECKUX MPAKTUIECKUX padboT (hopMUPYETCS B BUJIE TEMATHUECKHX KOMIUIEKTOB U 00eCTIeunBaeTCs
B pacyéTe OJHOro KOMIUIEKTa Ha JABYX oOyuarommxcs. Temarnyeckue KOMIUIEKTHI 1abopaTOpHOro 000pyIOBaHHS JOKHBI OBITH TOCTPOCHBI HA
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BUJIE IU(PPOBBIX
nabopaTopuii.

OCHOBHBIMH LIEJISIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

(dbopMHpOBaHNE UHTEpPECA U CTPEMIICHHUSI O0yUaIONINXCs K HAYYHOMY U3YYEHUIO IPHUPOJIBI, Pa3BUTHE UX MHTEIJIEKTYaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE NIPEJICTABICHUNA O HAYYHOM METO/IE MO3HAaHUA U (POPMUPOBAHUE UCCIIEOBATEIHCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSM;

(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3yIbTaTa U3YUEeHHsI OCHOB CTPOCHUS MaTepuH U ()yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

(dhopMUpOBaHUE YMEHUI OOBSCHATH SIBJICHHSI C UCIIOJIb30BaHNEM (DM3HUECKUX 3HAHUIA U HAYIHBIX JI0KA3aTEIhCTB;

(dbopMHpOBaHUE MIPEICTABICHUN O posid (U3UKH JIJISl pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABICHUNA O BO3MOXHBIX cdepax Oymaymied mpodecCHOHAIbHONW AEITeNbHOCTH, CBSI3AHHBIX C (DM3HMKOM, MOATOTOBKA K
nanpHermeMy 00y4eHHIO B 3TOM HAIPaBIICHHH.

JlocTukeHue 3TUX Leseil o0ecreunBaeTcsl peleHueM CIEAYIONUX 3a/1a4 B MpoLecce U3ydeHus Kypca U3k Ha ypOBHE CpEIHEro o0Iero
o0Opa3oBaHMUs:

MIPHOOPETEHNE CUCTEMBI 3HAHUH 00 00X PU3NICCKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUAX, BKITFOUAsT MEXaHUKY, MOJICKYJIIPHYIO (DH3UKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHHI TPUMEHSATh TEOPETUYECKHE 3HAHWUSA 7 OOBACHEHUS (U3MUECKHUX SBICHUN B TPHUPOAC W IS TPHHITHS
MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM JKU3HU,

OCBOEHHE CTMOCO0OB pEIIeHHs PAa3IMYHBIX 33/a4 C SBHO 33/JIaHHON (PU3MYECKOW MOJENbI0, 33a]a4, MOIPa3yMEeBaOIINX CaMOCTOATEIbHOE
co3nanue (pu3MYecKor MO, afleKBaTHON YCIOBHSM 3aJ1auy, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMaHUe (U3NYECKUX OCHOB M MPHUHLMUIOB JEHCTBUS TEXHHUUYECKHX YCTPOMCTB M TEXHOJOTMYECKUX IPOLECCOB, MX BIHSHUSA Ha
OKpY>KaloIllyto cpeny;

OBJIAJICHUE METOJIAaMH CAMOCTOSTEIHHOTO ITUTAHWPOBAHHWS W TPOBEACHHS (DU3MUSCKHX SKCICPUMEHTOB, aHAM3a W HMHTEPIPETAINH
uH(pOpMalnH, ONpeIeNICHHs] IOCTOBEPHOCTH MOTYYSHHOTO Pe3yIbTaTa;

CO3JIaHUE YCIIOBUM I Pa3BUTHUSL YMEHUN MPOECKTHO-UCCIIE0BATEIbCKOM, TBOPUYECKOU IEATEIBHOCTH;

pa3BuTHE UHTEPEca K chepaM MpodecCHOHATBHON AeATEILHOCTH, CBI3aHHON ¢ (DU3UKOM.

B cootBerctBuu ¢ TpeboBanusMu GI'OC COO yrnyOonéHHbIN ypoBeHb U3yUeHHs yaeOHoro npeaMera «Dusnkay Ha ypoBHE CPEAHET0 00IIero
o0Opa3oBaHUs BRIOMPAETCs 00yUJAIONUMHUCS, TUTAHUPYIOIIHMMHE ITPOI0JDKEHUE 00pa30BaHuUs 0 CIICIUATBHOCTAM (DU3HKO-TEXHHUECKOTO TIPODHIIS.

Ha u3ydenue ¢pusuxu (yriyoaEéHHBIN YpOBEHb) Ha YPOBHE cpeHero obmero oopazoBanus orBoautcs 340 vacos: B 10 kimacce — 170 wacos (5
4yacoB B Hezeno), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).



[Ipennaraemslii B mporpaMmMe o (u3HKe nepeyeHb Ja00paTOpPHbIX U MPAKTUYECKUX PadOT SIBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JEaeT
BBIOOp MpOBEIeHN Ta00PATOPHBIX PA0OT U OMBITOB C YYETOM MHINBUAYAIBHBIX OCOOEHHOCTEH 00yUYarOmuXCs.

COJEPKAHUE OBYYEHUA
10 KUIACC

Paznen 1. HayuHnblii MeTO MO3HAHUSA NPUPOILI.

Odusuka — pyHIaMeHTalbHas HayKa O mpupojie. HaydHbIil MeTOI MO3HAHUS U METOBI UCCIICOBAHMS (PU3NIESCKUX SBICHUI.

OKCHEepUMEHT U TeopHUs B Mpoliecce Mo3HaHus npupoabl. Habmronenre u s3kcnepuMeHT B PU3UKE.

Crioco6b!1 u3MepeHus (PU3NYeCKUX BEJIMYMH (aHAIOTOBbIE U IM(POBbIE H3MEPUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[orpemHocTn n3MepeHnit PU3NUECKUX BETMYUH (aOCOIOTHAS M OTHOCHTEIIBHAS ).

MonenupoBanue Gpu3NYECKUX SBICHHUHM U MpOLECCOB (MaTepuaabHasi TOYKa, aOCOMIOTHO TBEPAOE TEJO, UACAIbHAS KUAKOCTb, UICaIbHBINA a3,
TOUEYHbIH 3apsn). ' unoresa. @Puznueckuii 3aK0H, rpaHuIbl €ro npuMeHumMoctu. dusnueckas Teopus.

Ponb 1 mecTo (u3uku B popMUPOBaHUN COBPEMEHHOW HayYHOU KapTUHBI MUPA, B TPAKTUUYECKON JESATEIbHOCTH JTIOACH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, nPAKMUKyMm.

W3mepenue cuibl TOKA M HAPSHKEHUS B IIETH TOCTOSTHHOTO TOKA MPH MOMOIIY aHAJIOTOBBIX M IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ IUPOBOI Taboparopueit o ¢puszuke. [Ipumeps! n3mMeperus: GU3NIECKUX BEJIMYUH TTPH IIOMOIIN KOMITBIOTEPHBIX TaTYHKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrkeHne. OTHOCUTEIBHOCTh MEXaHUUECKOr o ABMKeHUsA. Crucrema oTcyéra.

[Ipsmast u oOpaTHAs 3aa9M MEXaHHUKH.

Panuyc-BekTop MaTepHaIbHON TOUKH, €r0 IPOEKLIUU Ha OCU CUCTEMBI KOOpAHHAT. TpaekTopusi.

Ilepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHME MAaTEpHAIbHOW TOUYKH, MX IPOEKLIHUU Ha OCU CHCTEMBI
koopauHat. CioxeHue nepeMetieHni U CII0)KEHUE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE JABM)KEHUE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHS M IIyTH MAaTEpUaIbHON TOUKH OT
BpPEMEHU U UX TpaduKu.

CBobOonHoe mnazneHue. YCKOpeHue CBOOOAHOro mnajaeHus. JIBukeHue Teia, OpOIIEHHOrO IOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOpAMHAT,
CKOpPOCTHU M YCKOPEHHUSI MaTepHalbHON TOUKH OT BPEMEHHU U UX rpadUKH.

Kpusonuneiinoe npmwkenue. [[BmkeHne MaTepUaIbHOW TOUKH 10 OKPYKHOCTH. YTJIOBas U JIMHEHHas CKopocTh. Ileproa u yactoTa oOpaiieHusl.
LlenTpocTpemMuTenbHOE (HOPMAJIBHOE), KacaTeJIbHOE (TAHI€HLMAIBHOE) U [TOJHOE YCKOPEHUE MaTepUaIbHOW TOUKH.

TexHuuyecknue ycTpolcTBa U TEXHOJOTMYECKUE MPOLECCHL: CIUIAOMETp, ABM)KEHUE CHApPsIIOB, LIENHbIE, IECTEpEHYAThIE U PEMEHHBIE MepeayH,
CKOPOCTHBIE JTU(THI.



Hemoncmpayuu.

Mogenb cucTemMbl OTCUETA, UIUTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHK JBUKEHUSI.

CriocoObI HcCTeTIOBaHUS IBYKCHUH.

Wnmroctpanust npeAenbHOro nepexoa U U3MepeHue MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABMKECHUI C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKeHHOM IIPOCTPAHCTBE.

HaGmronenue aBmxeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

HamnpaBnenue ckopocTH Nnpu ABUKEHUHU IO OKPYKHOCTH.

[IpeoOpazoBanHme YriIOBOH CKOPOCTH B PEYKTOPE.

CpaBHeHHE NyTel, TPACKTOPUA, CKOPOCTEH IBM>KEHHSI OJTHOTO U TOTO K€ TeJla B Pa3HbIX CUCTEMAaxX OTCUETA.

Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomot, npaKmMuKym.

H3ydeHre HepaBHOMEPHOTO JBUKEHHUS C LENbIO OIpeIeJICHHs] MTHOBEHHON CKOPOCTH.

M3mepenue yckopeHus Mpu IpsiMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUYKEHUU 0 HAKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBUKECHUU.

H3MepeHne yckopeHus CBOOOIHOTO MajeHus (PEKOMEHI0BAaHO MCIOb30BaHUE ITUPPOBOM TabopaTopun).

N3yuyenue nBrkeHus Teaa, OPOIIEHHOTO TOPU30HTANBHO. [IpoBepka rUMoTe3sl 0 MPSMON MPOTOPIIMOHATBHON 3aBUCUMOCTH MEXKIY AAIBHOCTHIO
noJiéTa ¥ Ha4yaJIbHON CKOPOCTHIO TeNa.

N3yuyenue ABMKEHUS Tea MO OKPYKHOCTHU € MTOCTOSTHHOM 110 MOJIYJIO CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH MEpUOAa OOpaIlleHUs] KOHMYECKOTO MasiTHUKA OT €ro apamMeTpoB.

Tema 2. lunamuxa.

IlepBbrii 3akoH Hprotona. MHepnumansHbeie cuctemsl oTcuéra. IlpmHmmn orHocutenbHOcTH ['anmies. HemHepruanbHble CHCTEMBI OTCUETA
(onpezneneHue, NpUMEpPHI).

Macca tena. Cuna. [lpuHiun cynepno3uumu cuil.

Bropoii 3akon HeroToHa 11711 MaTepuaaibHON TOUKH.

Tperuii 3akoH HproTOHA 1111 MaTEpUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh TPAaBUTAI[MOHHON U MHEPTHOMN MAacCCHI.

Cuna TskecTH. 3aBUCHUMOCTb YCKOPEHHSI CBOOOTHOTO MaI€HUs OT BHICOTHI HaJl TIOBEPXHOCTHIO TUIAHETHI U OT reorpaduyeckoil mupoThl. J[BrkeHue
HeOeCHBIX TeJN U UX CIIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKyIIerocs ¢ yCKOpeHHEM.



Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHHU U cuiia TpeHus nokos. Koadpdunuent tpenns. Cuna conpoTUBICHUS MIPH IBUKEHUH TeJa
B )KHMJIKOCTH HIIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTENILHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHu4yeckre yCTpOHCTBA M TEXHOJIOTUYECKHUE MPOIIECCHI: MOIIIUITHUKH, IBUKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habnioienue ABMKEHUS TN B MHEPIHMAIBHBIX U HEMHEPIUATIbHBIX CHCTEMax OTCUETA.

[TpuHIIUTT OTHOCUTENHHOCTH.

Kavenne 1ByX IMIMHAPOB WM MIAPOB PA3HON MACCHI C OJMHAKOBBIM YCKOPEHHUEM OTHOCHTEIBHO HEMHEPIIUAILHONW CUCTEMBI OTCUETA.

CpaBHeHHUE paBHOACHCTBYIOIIEH MPHIIOKEHHBIX K TETYy CHJI C IPOU3BEICHUEM MacChl TeJla Ha €r0 YCKOPEHUE B MHEPIUAIBHOM cHCTeMe OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIONIUX B PE3YNIbTAaTe B3aUMOACHCTBUS TEI.

N3mepenne mace 1o B3anMoJIENCTBHIO.

HesecoMocTs.

Bec Tena npu ycKOpeHHOM MOIBEME U TaICHHH.

LlenTpoOeKHbBIE MEXaHU3MBI.

CpaBHeHUE CHUIT TPEHUS MTOKOSI, KAUEHUS M CKOJIBKEHUS.

Yuenuueckuii axcnepumenm, nadopamopnvie padomut, npakmuKym.

H3mepeHnne paBHOACHCTBYIOIICH CUJI IPH IBHXKEHUH OpycKa 10 HAKIOHHOM MIOCKOCTH.

[TpoBepka rUMOTE3bI O HE3aBUCUMOCTH BPEMEHH JIBIKEHUS OpycKa 10 HAKIOHHOM MIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MacCHhl.

HccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B NMPY>KUHE U PE3UHOBOM 00pasiie, OT Ux JeopMaluy.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM yepe3 NErKuil OJI0K.

H3mepenue koddGuiieHTa TpeHus 1Mo BEIMYUHE yriioBoro koddduinenta 3aBucumocti Frp(N).

HccnenoBanue 1BUKEHUS OpycKa 110 HAKIIOHHOW IJIOCKOCTH C NEPEMEHHBIM KO3 GUIIMEHTOM TPEHUSL.

W3ydeHue ABMKEHUS Tpy3a Ha BALy C TPCHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAOe Teno. IlocTynarensHoe U BpalateabHOE ABMKEHHE TBEPAOTo Tesna. MOMEHT CHIIbl OTHOCUTENLHO OCH BpaiueHus. [lineuo
cuibl. CriokeHUe CUII, IPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECUs TBEPAOTO TeEA.

YcroiiunBoe, HEeyCcTOUMBOE, O€3pa3InyHOe PAaBHOBECHE.

TexHUYecKre yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLIECCHI: KPOHIITEH, CTPOUTENBHBIN KpaH, pEIIETYATHIE KOHCTPYKIIUH.

Hemoncmpayuu.



VYciioBus paBHOBECHH.

Bunel paBHOBecus.

Yuenuueckuii axcnepumenm, nadopamopnvie padomul, npaKmuxym.
HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOILErO OCh BPALLCHHUS.
KoHcTpynpoBaHue KpOHIITEMHOB U PaCYET CUII YIPYTOCTH.

H3ydeHne ycTOMYMBOCTH TBEPAOTO TeJIa, UMEIOIIETrO IUIONIAIb OTIOPBI.

Tema 4. 3axonsl coxpanenus é mexaHuke.

Hmmynsc MaTepranbHON TOUKH, CUCTEMBI MAaTEpUAIbHBIX TOUEK. LIEHTp Macc cuctemsl MaTepuanbHbIX ToUeK. Teopema o IBIKEHUH LIEHTPa Macc.

HMIynbC CUIIbI 1 U3BMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE BUKEHUE.

MoMeHT umItysibca MaTepUaIbHOM TOUKH. [IpeacTaBienue o COXpaHEHMM MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISX.

PabGota cuibl Ha MaJIoM U Ha KOHEUHOM NepemelneHun. I'paduueckoe npeacraBieHue padoTsl CUIIbL.

MOIIHOCTE CUIIBL.

Kunernueckas sHeprusi MarepuaibHOM Touku. Teopema 00 U3MEHEHUN KHHETUUECKOM SHEPT UK MaTepUaIbHOW TOUKH.

[ToreHnuanbHble M HeNmOTeHUMalbHble cuibl. [loTeHuumanbHas sHeprus. IloTeHumanbHas sSHeprus ynpyro JIe(OpMHUPOBAHHOM NPY>KUHBIL.
[loreHumanpHas >Hepryus Teixa B OZHOPOJHOM I'PaBUTALMOHHOM Inoiie. IloTeHunmanbHas >Heprus Teila B TPABUTALMOHHOM II0JIE OJHOPOJHOrO Iapa
(BHyTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHIUAIBHBIX CUJI C I3MEHEHUEM MEXaHUYECKON SHEPTrUU CUCTEMBbI Tell. 3aKOH COXPAaHEHHsI MEXaHUYECKOM SHEPI M.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHymm 11 uACaIbHON KUJKOCTH KAK CJIEICTBHE 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHE ITPOLIECCHI: IBUKEHUE PAKET, BOAOMET, KONEP, IPYKUHHBIN MUCTOJIET, THPOCKOII, (PUT'YypHOE KaTaHHUe
Ha KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktnBHOE IBIKEHUE.

H3MepeHne MOITHOCTH CHJIBL.

W3meHeHue sHepruu Teja Mpu COBEpIICHUH PabOThI.

B3anMHbIe TpeBpalieHys] KHHETUYECKOW U OTEHIMAIBHONW SHEPT UM NPU JEHCTBUN HA TEJO CHJIIbI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Npu cBOOOIHOM MalCHUH.



Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomot, npaKmuKym.

N3mepenne numnysnbca Teaa o TOPMO3HOMY ITYTH.

I/ISMepeHI/Ie CHJIBI TATH, CKOPOCTH MOJCIN 3J'I€KTpOMO6I/IJ'I$I 1 MOIIIHOCTH CHJIBI TAT'H.
CpaBHEeHHE U3MEHEHUS UMITYJIbCA TeJIa C UMITYJIbCOM CHIIBI.

HccnenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECHCTBUM.

N3mepeHne KHHETUYEeCKOW SHEPTUHU TeJla 110 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHUS TTOTECHIIMAILHON SHEPTUU TIPYKUHBI ¢ pabOTOM CHUIIBI TPEHUSL.
OmnpeneneHre padbOThI CHUITBI TPEHUS TIPH ABMKCHUU TeJla TI0 HAKIIOHHOW TUIOCKOCTH.

Pa3zpnen 3. Monekyasipaasi pu3nka u TepMOJAMHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeoPUU.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIsIpHO-KHHEeTHYecKoi Teopun (MKT), ux onbitHOoe o6ocHOBanue. {uddysus. bpoyHoBckoe nBrkeHue. XapakTep
JBIKEHUS U B3aUMOJICHCTBUS YaCTHI] BellecTBa. MOIeu CTPOEHUS Ta30B, )KUJIKOCTEH U TBEP/IBIX TEN U 0OBbSICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE 3TUX
Mozaenei. Macca u pazmepsl Mosiekyi (aTtomoB). KomnuectBo Bemectsa. [loctosinnas ABoraspo.

TemnnoBoe paBHOBecHe. Temnepatypa u criocoOsl e€ usmepenus. Lllkana temnepatyp Llenscus.

Mogenb uieanbHOro ra3a B MOJICKYJIAPHO-KHHETUYECKON TEOPUN: YACTHUIIBI Ta3a ABMXKYTCS XaOTHUECKU M HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

['azoBbie 3akoHBL. YpaBHeHHe MeHnneneeBa—Kiamneiipona. AOcomoTHas Temriepatypa (mkana temmeparyp KenbBuna). 3akon JlanbToHa.
N3omporieccsl B uaeabHOM ra3e ¢ OCTOSHHBIM KOJTHMUYECTBOM BelllecTBa. | 'paduieckoe mpeacTaBieHne H30MpoIeCCOB: U30TepMa, U30X0pa, n300apa.

CBsi3b MEXIy JaBICHUEM U CpeIHEH KUHETUYECKOW IHEPruel MOCTYMaTeIbHOTO TEIUIOBOTO JBMXKCHHS MOJEKYN HUJI€abHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU UCAIBHOTO Tasa).

CBs13b a0COMIOTHOM TEMITEpaTyphl TEPMOJTUHAMUYECKON CHCTEMBI CO CpeIHEeN KHHETUYECKOM YHEPTUEl MOCTYNaTeIbHOTO TEIIOBOTO IBIKEHUS €€
YaCTHII.

TexHU4YecKre YCTPONUCTBA M TEXHOJIOTHYECKHE MPOIIECCHl: TEPMOMETP, OapoMeTp, OTydeHHEe HAHOMATEPUATIOB.

Hemoncmpayuu.

Mopenu NBUKEHNS YaCTHULl BEILIECTBA.

Monens OpOYHOBCKOTO IBUYKEHHUSI.

Buneoponuk ¢ 3anuchio pearbHOT0 OPOYHOBCKOTO JBUKEHUS.

Hudbdy3us xuakocTei.

Mopens onbita [ITepna.

[IpuTsxeHUEe MOJIEKYII.

Mopenu KpucTaquIM4eCKuX pemeToK.



Habmronenue u nucciegoBanrue H30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomui, npaKmuxKym.

HccnenoBanue npoiecca yCTaHOBJIEHUS TEIUIOBOTO PAaBHOBECUS IIPU TEINIOOOMEHE MEKIY TOpsiuei U XOIOAHON BOIOM.
H3ydeHne n30TepMUYECcKOro mpoiiecca (peKOMEH0BaHO UCTIOIb30BaHue U(poBoii 1abopaTtopun).

N3ydenne n30X0pHOro mporeccea.

N3ydenue nzobapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennosvie mauwiunol.

Tepmogunamuueckas (T/l) cucrema. 3ajaHue BHEIIHMX YCJIOBHM IJI TEPMOAMHAMMYECKON CHUCTEMBl. BHeNIHME M BHYTPEHHHE IapaMeTphl.
[TapameTpsl TEpMOAMHAMUYECKON CUCTEMBI KaK CpPEeIHNE 3HAUEHMSI BEJIMYHMH, OMMCHIBAIOUINX €€ COCTOSIHE HA MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hauano tepmoanHaMuku. CaMONPOU3BOJIbHAS peaKcalys TEPMOJUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopens naeanbHOro ra3a B TepMOJAMHAMUKE — CHCTEMAa YPaBHEHMI: ypaBHeHHe MeneneeBa—KianelipoHa v BEIpaK€HUE U1 BHYTPEHHEN YJHEPTUH.
VYcnoBust NpUMEHUMOCTH 3TOW MOJIEININ: HU3Kasl KOHLIEHTPALMS YaCTHULl, BBICOKHE TeMIIepaTyphl. BeipaxkeHue 1u1si BHyTpEHHEN SHEPrUu OJHOATOMHOTO
UJCAIBHOTO ra3a.

KBa3ucrtatnueckue u HeCTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHamuke. Beruncnenue pabotel o rpaduky mnpoiecca Ha pV-quarpamme.

Tennonepenaya Kak crnoco0 HW3MEHEHHS BHYTPEHHEH OHHEpPrUU TEpMOJMHAMHYECKOW CcUCTeMbl Oe3 coBepiieHus paboTbl. KonBekuus,
TEIIONPOBOJAHOCTD, U3JIyUEHHE.

KonuuecTBo Tennotel. Temno€MKoOCTh Tena. Y aenbHas U MOJIsIpHas TEIUIOEMKOCTH BelllecTBa. Y paBHeHHEe Maiiepa. Y ienbHas TemioTa cropaHus
TorIMBa. PacuéT KoaruecTBa TEIIIOTHI MpH Teronepenaye. [lonstue 06 aguabaTHOM mporecce.

[lepBbiii 3akoH TepMoauMHAMUKU. BHyTpenHsiss sHeprus. KonmuecTBo TemioTel M paboTa Kak Mepbl H3MEHEHHUS BHYTPEHHEW HHEPruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOIMHAMUKH AJI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3a/1aHHOE PABHOBECHOE COCTOSIHUE TEPMOANHAMUYECKON CUCTEMBI IPOXOIUT
€IMHCTBECHHAs annabara. AOCOMOTHAS TeMIepaTypa.

Bropoii 3ak0H TepMOJMHAMUKH ISl HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO NepeaTh TEIUIOTY OT O0jiee XOJ0JHOIrO Tena K 0ojaee HarpeTomy
6e3 komnencaruu (Knaysuyc). HeoOpaTuMocTh TpUpOIHBIX TPOILIECCOB.

[TpuHnmne! geiictBus TemnoBbix MamuH. KITJI.

Makcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCTIEKThl UCIOJIb30BAHUS TEIJIOBBIX JBUTATeNel. TermoBoe 3arpsa3HeHHE OKPYKAIOIIEH CpeIbl.



TexHU4eCKHe yCTPOMCTBA M TEXHOJOTHYECKUE IMPOIIECCHI: XOJOAWIBHUK, KOHIUIIMOHEDP, MU3EIbHBIA U KapOIOPATOPHBIA JIBUTaTed, MapoBas
TypOWHA, TIONyUYE€HHE CBEPXHU3KHX TEMIIEpaTyp, VYTHIU3alUs «TEIUIOBBIX» OTXOJOB C HCIHOJIB30BAaHHEM TEIJIOBOTO HACOCA, YTHIIM3AIIHS
OMOOPraHUIECKOT0 TOIIUBA JIJISI BEIPAOOTKH «TETIJIOBOW» M AJICKTPOIHEPTHH.

Hemoncmpayuu.

H3MeHeHune TeMrepaTypsl P aquadaTHIeCKOM paclIupeHUH.

Bo3sayiiHoe orauao.

CpaBHeHHE yIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObI I3MEHEHMSI BHYTPEHHEH YHEPTHH.

HccnenoBanue agmabaTHOro mporecca.

KoMmnbroTepHble MOJEH TETIOBBIX JBUTATENEH.

Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomot, npaKmMuKym.

N3mepenne yaenpbHOU TEII0EMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue agmabaTHOro mnporecca.

N3yyeHue B3aMMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO B3aUMOIEUCTBUS U TEMIIEPATYPHI KUIIEHUS )KHIKOCTEH.

Tema 3. Azpezamnwie cocmoanusn eeuyecmea. Dazosvie nepexoonl.

[TapooOpa3oBanue u koHAeHcanus. VicnapeHue u KuneHue. Y aebHas TeIioTa mapooopa3oBaHusl.

Haceimennsie u HeHacwillleHHbIE Tapbl. KadecTBeHHass 3aBUCHMOCTb IIOTHOCTH W JABJICHUS HACBIIIEHHOTO Tapa OT TEeMIepaTypbl, UX
HE3aBHCUMOCTh OT 00BhEMA HACKIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphbl KHIIEHUS OT JAAaBJICHUS B KHUJIKOCTH.

BrnaxnaocTh Bo3ayxa. AOCONIOTHAS U OTHOCHTEIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucrammmueckne n amopdHbie Tela. AHM30TPONHUS CBOMCTB KpUCTAUIOB. [lmaBneHne u KpucCTaM3amus. Y aenpHasi TeTuioTa
rwiaBnenus. Cyonumanus.

Hedopmanuu BEpaOTO Tena. Pactsokenne u cxarue. Cnsur. Moayns FOura. [penen ynpyrux nedopmarmid.

TemnnoBoe pacmupeHue KUAKOCTEH U TBEPIBIX Tell, 00bEMHOE U JTUHEHHOE pacIIupeHrue. AHTAPMOHHU3M TEIIOBBIX KOJIEOAHWN YaCTHUIl BEIIECTBA
KaK IPUYMHA TEIJIOBOTO pACIIUPEHUs TeJ (Ha KAYECTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHEPrUM B (Pa30BbIX NEpexoaax.

YpaBHEeHUE TEIIOBOro OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KoadumeHT moBepxXHOCTHOTO HaTshKeHUs. Kanuuisipuele siBinenus. [laBineHne moa HCKpUBIEHHON MTOBEPXHOCTHIO
)unkoctu. @opmyna Jlamnaca.

TexHuyeckre yCTpoHCTBA M TEXHOJIOTUYECKUE MPOIIECCHI: KUAKNUE KPUCTAIIbI, COBPEMEHHBIE MaTepUaJlbl.



Hemoncmpayuu.

TemnnoBoe pacmupeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITHI ¢ MBUIBHBIMH IJIEHKAMM.

CmaunBaHue.

Kanwinsipusie siBiaeHusI.

Moneny HEHEIOTOHOBCKOM KUIKOCTH.

CniocoObI U3MEpPEHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus M MIIABJIICHUS KPUCTAITHYECKOTO BEIIECTBA.
Bunbr nedopmarimii.

Habmronenne mansix nedopmariyii.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomut, npaKmuKym.
N3yyeHnue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEN.

M3mepenne yaenbHON TEIIOTHI TUIABJICHUS JIbJA.

N3yyeHue CBOMCTB HACHIICHHBIX IAPOB.

H3mepeHne abCOIIOTHOM BIaKHOCTH BO3/yXa U OIIEHKA MAacChl TAPOB B TIOMEIICHHH.
N3mepenne ko3 ummenTa moBepXHOCTHOTO HATSIKESHUS.

N3mepenne monyns FOHra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIiii Pe3NHOBOTO 00pasiia OT MPHIOKEHHON K HEMY CHITBL.

Pa3znea 4. DiekTpoauHaMuka.

Tema 1. dnekmpuueckoe none.

DNeKTpu3alus Tea U €€ NposABICHUA. DIEKTPUIECKUH 3apsia. J(Ba Bua 3IeKTpUUeCKUX 3apsiaoB. [IpOBOIHUKH, TUIEKTPUKHU U TTOITYITPOBOIHUKH.
DneMeHTapHbIN IEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS IEKTPUYECKOTrO 3aps/a.

B3aumopeiictue 3apsinoB. Todeunsie 3apsiabl. 3akoH Kymona.

OnekTpuueckoe noie. Ero neiicTeue Ha 3J€KTPUUYECKUE 3aps/ibl.

Hanpsoxéunocts anexkrpudeckoro noist. [IpoOuslit 3apsas. JIMHUM HapsHKEHHOCTH AIIEKTpUYECKOro nmoist. OJHOPOAHOE IIMEKTPHUECKOE MOJIE.



[ToTeHIMaNbHOCTD 3MEKTPOCTATUYECKOTO NOJIsA. Pa3HOCTh MOTEHIMANIOB U HanpspkeHue. [loTeHnmanbHas s3Heprus 3apsaa B 3J€KTPOCTATHYECKOM
nosie. IloTteHuuman snekTpocraruyeckoro mnoiia. CBsi3b HANPsHKEHHOCTA MOJS W PA3HOCTU MOTEHLUUANOB JUISl AJEKTPOCTATUYECKOro TMoJis (Kak
OJIHOPOJHOI0, TAK M HEOJAHOPOHOTIO0).

[IpyHIMD Cynepno3UINK JIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilose paBHOMepHO 3apspkeHHOUW cdephl. [loe paBHOMEpHO 3apspkeHHOTO Mo 00BEMY mapa. Ilone paBHOMEpHO
3apsOKEHHON OECKOHEYHOM MITOCKOCTH. KapTHHBI TMHUN HANPsHKEHHOCTH ATUX TOJIEH W DKBUIIOTCHIIMAIBHBIX IIOBEPXHOCTEH.

ITpoBOAHMKH B 2JIEKTPOCTATHUECKOM TOJIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIM3IeKTPUKH B 3JIEKTPOCTATUUECKOM IToJie. J(ManeKkTpuyeckas IpOHULIaEMOCTh BEILIECTBA.

Konaencarop. 91eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IMNIOCKOTO KOHIEHCATOpA.

[TapannensHOE coeIMHEHNE KOHIEHCATOpOB. [locienoBaTeibHOE COEAMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHune 3aps>KEHHOW YaCTULBI B OJJHOPOAHOM 3JIEKTPUUYECKOM II0JI€.

TexHuueckue yCTpOHMCTBA U TEXHOJIOTMUYECKHE IPOLECCHl: AJIEKTPOCKON, 3JIEKTPOMETpP, JJIEKTPOCTaTUYECKash 3alluTa, 3a3eMJICHHE
3JEKTpOnpUOOpOB, KOHAEHCATOPHI, TeHepatop Bau ae ['paada.

Hemoncmpayuu.

VYeTpoCTBO M IPUHIUIT ACHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUYECKOE T10JI€ 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE T0JI€ IBYX 3apsKEHHBIX MIACTHH.

Mogensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOJTHUKH B 3JIEKTPUUECKOM I10JIE.

DIIeKTpOoCcTaTUYeCKas 3alluTa.

YCTpolCTBO M IEMCTBHE KOHAEHCATOPA MOCTOSSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCHMOCTb AJIEKTPOEMKOCTH MIIOCKOT0 KOHJIEHCATOPa OT IUIOLIAAH TUIACTUH, PACCTOSHUS MEXAY HUMU U AUDJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprust MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHJIEHCATOpa.

3apsika U pa3psiika KOHIEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomot, npaKmuKym.

OneHka cuil B3aUMOJICHCTBHS 3apSKEHHBIX Tell.

Habmroenue npeBparieHus SHEPTuu 3apsbKeHHOT0 KOHIEHCATOpa B SHEPTUIO U3ITyYEHUs CBETOINO/IA.

N3yueHue nmporekaHus TOKa B LENH, COACPKALICH KOHACHCATOP.

Pacnipenenenue pazHOCTH MOTEHIMATIOB (HANPSDKEHUS ) IPU MTOCIEA0BATEIbHOM COETMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA Ye€pPe3 PE3UCTOP.



Tema 2. llocmoannwlil 31eKmpuyecKuil mox.

Cuiia Toka. [IoCTOSHHBIN TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSTHHOTO AJIeKTpudeckoro Toka. Mcrounuku Toka. Hanpsokenue U u DJ1C 6.

3axoH OMa 1)1 yyacTKa LEeTH.

DNEeKTpUYeCcKoe COMPOTUBICHHE. 3aBUCUMOCTh COMPOTHUBIICHUS OJHOPOAHOIO MPOBOJHUKA OT €r0 JJIMHBI U IJIOUIaJM MOMEPEYHOTO CEUEHUS.
VY aenbHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, TApaUICTHFHOE, CMEIIAHHOE COSTMHECHNE TIPOBOTHUKOB. Pacuér pa3BeTBIEHHBIX dneKkTpudeckux mernei. [IpaBuina Kupxroda.

PaGoTa snekTpuueckoro Toka. 3akoHn Jxoynsa—Jlenna.

MOIHOCTB NEKTPUYECKOT0 TOKA. TeroBast MOLIHOCTh, BBIAEIIEMAsi HA PE3UCTOPE.

O/1C u BHyTpeHHEEe CONPOTUBICHUE HCTOUYHMKA TOKa. 3akoH OMa Il MOJIHOM (3aMKHYTOM) 3JIeKTpUYecKor 1eny. MOIIHOCTh UCTOYHHKA TOKa.
KopoTtkoe 3ambikaHue.

KonzneHncaTop B 11eru NoCTOSIHHOTO TOKa.

TexHuyeckre yCTpoHCTBa U TEXHOJIOTHYECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON IHEPTUH.

Hemoncmpayuu.

W3MepeHue cuiibl TOKa U HaIlpsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANIPSKEHUS U1 PE3UCTOpa, JTaMIIbl HAaKaTUBaHUs U CBETOAUOAA.

3aBUCUMOCTD CONIPOTUBIIEHUS IWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIM IIONIEPEUYHOI0 CEUEHUS U MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBIICHUS ITPU ITOCTOSSHHOM HAIIPSKEHUU.

[Tpsamoe uzmepenne I/[C. KopoTkoe 3aMbikaHie radbBaHUUECKOIO AJIEMEHTA M OLIEHKA BHYTPEHHETO COMIPOTUBIICHHUS.

Crioco6b! coenHeHHs HCTOYHUKOB Toka, DJ[C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY IOJIIOCAMU UCTOYHHUKA TOKA OT CUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanue cMemaHHOTO COETMHEHUS PE3UCTOPOB.

H3mepeHnue yaeapHOro COnpoTUBICHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAIIPSDKEHUS ISl JIaMIIbl HAKaJIUBaHUS.

VYBenuueHue mpejiesia u3MEpeHusi amnepmeTpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEeHHET0 COMPOTUBIICHUSI ICTOYHUKA TOKA.

HUccnenosanue 3aBucumocty D/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIIOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA B IIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOI MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.



Tema 3. Toku ¢ paznuunsix cpeoax.

DnexkTpuyueckas IpOBOJAUMOCTb PA3IMUHBIX BELIECTB. DJIEKTPOHHAS MPOBOJIUMOCTb TBEPBIX METAUIOB. 3aBUCHMOCTb CONPOTHUBIIEHUSI METAJIIOB
0T Temreparypsl. CBEpXIpOBOJUMOCTb.

DnexkTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmympoBoauku. CoOOCTBEHHAS U TPUMECHAS TPOBOIMMOCTD MOIYIPOBOIHUKOB. CBoiicTBa p—N-niepexoza. [lomynpoBogHUKOBEIE TPHOOPHI.

DNEeKTPUYECKUH TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTHYECKAs AUCCOLMALMSL. DJIEKTpoau3. 3akoHbl Dapanes 1Jid AIEKTPOIIN3a.

OnexkTpuueckuil TOK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSITENIbHBIN pa3psia. Paznuunble Tuibl caMmocToATeabHOro paspsaa. Monuus. [lnasma.

TexHuueckne ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHUE: Ta30pa3psaIHbIe JaMIIbl, YJIEKTPOHHO-TTyueBas TpyOKa, MOITYIPOBOJHUKOBBIE TPUOOPBHI:
JIMOJI, TPAH3UCTOP, (POTOANO/, CBETOANO, TAIbBAHUKA, paUHUPOBAHUE ME/IH, BBIIJIABKA ATFOMUHUS, SJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COPOTUBIICHUS METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI A7eKkTpoau3a apazes.

HckpoBoii pa3psa 1 IpOBOJAUMOCTb BO31yXa.

CpaBHeHuE NPOBOJIUMOCTH METAJJIOB U MOJIYIIPOBOIHUKOB.

OHOCTOPOHHSS TPOBOIUMOCTD IUOJ1A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, RPAKMUKYM.

HabGuroteHune aiekTposn3a.

W3mepenue 3apsja 0AHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEePUCTUKU JUOJA.

Du3NYeCKH MPAKTUKYM.

CriocoObl m3MepeHus: (pU3MUYECKUX BEJIMYUH C HCIOJIb30BAHHMEM AHAJIOTOBBIX M LM(POBBIX HM3MEPHUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOJIIOTHbBIE U OTHOCUTEJIbHBIE TIOIPEIIHOCTH U3MepeHuil pruznyeckux BeanyuH. OLeHKa I'paHuLl HOIPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIEIOBAHNN 3aBUCUMOCTEN (PM3HUECKUX BEJIUYHH, IPOBEPKA MPEIJIOKEHHBIX TUIIOTE3 (BBIOOP M3 padoT,
OINMCaHHBIX B TEMAaTUUECKUX pa3zenax «YYeHUUYeCKU SKCIIEPUMEHT, 1a00paTOpHbIE pabOThl, IPAKTUKYM).

MemnpenMeTHme CBHA3H.



W3yuenue kypca ¢puszuku yriayOon€HHoro ypoBHs B 10 kjacce OCyIIECTBISETCS C YUETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemuvie nOHAMUA, CEA3AHHBIE C UYUEHUEM MEMO006 HAYYHO20 NO3HAHUA: SBICHUE, HayuHbIM (axT, runoresa, dusnueckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOII0eHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHE, MOTPEITHOCTH U3MEPEHUN, U3MEPHUTENbHBIE TPUOOPHI,
g poBas 1abopaTopus.

Mamemamuka: pelnieHre CUCTeMbl ypaBHeHUH. JIuHeiHas ¢GyHKIuMs, napaboia, rumnepOosia, ux rpadukd U CBOMCTBA. TpUTOHOMETPHUUECKHUE
GYHKIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIMU Ha OCH KOOPAMHAT, CI0KEHUE
BEKTOPOB.

buonocusa: vexanmdeckoe IBIKEHHE B JKUMBOM mpupone, auddysus, ocMoc, TEMIO0OMEH >KHUBBIX OPraHHW3MOB, TEIIOBOE 3arpsi3HEHHUE
OKpYXKAroIIe Cpepl, YTHIW3alusg OMOOPTaHMYECKOTO TOIUIMBA NJSi BBIPAOOTKH «TEMJIOBOW» U AJIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSIKEHUE W
KalMUWJIJIIPHBIC ABJICHUA B IPUPOAC, DJICKTPUICCKHUC ABJIICHHUA B JKUBOH nmpupone.

Xumusa: TUCKpPETHOE CTPOCHHE BEIIECTBA, CTPOCHIE aTOMOB U MOJIEKYJ1, MOJIb BEIIIECTBA, MOJISIPHASI Macca, MOJIy4eHHe HAHOMATEPUAJIOB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEJ, )KUAKOCTEH U ra3oB, KUJKUE KPUCTAIUIBI, JIEKTPUUECKUE CBOMCTBA METAJIJIOB, JIEKTPOIUTHIECKAs TUCCOLMALINS, TaIbBaHUKA,
3JIEKTPOHHAs! MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3AYyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpazoBaHNe ABUKCHUHN C UCTIOJI30BAHUEM MEXAHU3MOB, YUET CYXOT0 U JKUJIKOTO TPEHUS B TEXHUKE, CTATHYECKUE KOHCTPYKIIUU
(KpoHIITEHH, peméTyaTtble KOHCTPYKIMH), UCIIOJIb30BAHUE 3aKOHOB COXPAaHEHUS MEXAaHMKH B TEXHHKE (TMPOCKOI, BOAOMET W Jpyrue), ABUTATENb
BHYTPEHHETO CrOpaHMs, MapoBasi TypOHuHa, OBITOBON XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOIOTUU TMOIyYEeHUSI COBPEMEHHBIX MaTEpHalioB, B TOM YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH, SJIEKTPOCTaTHYECKas 3allMTa, 3a3€MJICHHE 3JEKTPONPUOOPOB, Ta30pa3psiiHbIE JaMIIbl, MOJYNPOBOJHUKOBBIE
npuOOpBI, raJIbBaHUKA.

11 KUIIACC

Pa3znea 4. DiekTpoauHaMuka.

Tema 4. Maznummnoe noe.

B3anmoaeicTBie MOCTOSHHBIX MarHUTOB M NIPOBOJHUKOB ¢ TOKOM. MarauutHoe nose. Bekrop MarautHoi uHaykuuu. [lpuHnun cynepnoznuun
MAarHUTHBIX MOJeN. JIMHUM MarHUTHON WHYKLIMH.

MarsutHoe 1oJjie IPOBOAHMUKA C TOKOM (IIPSIMOTO ITPOBOJIHUKA, KAaTYIIKU M KpyroBoro BuTka). OnsIT Dpcrena.

Cuna Amniepa, €€ HalpaBJIEHUE U MOZAYIIb.

Cuna JlopeHua, e€ HarpaBleHHE U MOJYJb. [[BrKeHNE 3apsyKEHHON YacTHUIIBI B OJJHOPOIHOM MAarHUTHOM moJie. Pabota cuiel JlopeHua.



MarnutHoe nose B BeuiecTBe. deppoMarHeTuky, napa- U TuaMarHeTUKH.

TexHudeckne yCTpOWCTBA M TEXHOJOTHMUECKHUE NPOLECCHl: MPUMEHEHHE MOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETP,
AEKTPOBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHuii MHAYKIIMY MarHUTHOTO OIS TOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuil MarHuTHOW MHAYKIMHU TOJIS JUIMHHOTO MPSMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBI[EBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBue 1ByX MPOBOJAHUKOB C TOKOM.

Cuiia Amriepa.

JeiictBue cuiibl JIopeHI1a HA MOHBI YJIEKTPOJIUTA.

HaGmroneHre ABMKEHUS MTy4YKa IEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUT AEHCTBUS AIEKTPOU3MEPUTEITHLHOTO MPUOOPA MATHUTOAIEKTPHUECKON CHCTEMBI.

Yuenuueckuii axcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne MarHuTHOTO TOJISL MOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnegoBanue neiicTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinbsl Ammepa.

W3ydeHune 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HAa OCHOBE U3MEPEHUs CUIIbl AMIiepa.

Tema 5. dnekmpomazHumuan uHOYKYUs.

SIBnenue snexkrpoMarHuTHOM MHAYKIUU. [ToTOK BekTOopa MarHuTHON MHAYKIMHU. DJC nHaykuuu. 3aKoH 3J1€KTPOMarHuTHOM MHAyKIuu Papajes.
Buxpesoe anexrpuueckoe nozie. Toku Dyko.

OJ1C uHAYKIMH B IPOBOJHUKE, IBUKYIIEMCS] B OTHOPOJIHOM MarHUTHOM I10JI€.

[IpaBuno Jlenna.

NunyktuBHOCTH. KaTynka HHAYKTUBHOCTH B LIEMHU MOCTOSTHHOTO ToKa. fBieHue camonuaykuun. DJ1C caMOMHIyKIIMH.

DHeprusi MarHUTHOTO TOJIsL KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TIOJIE.

TexHuyeckne ycTpOWCTBAa M TEXHOJOTHYECKHE MPOIECChl: MHAYKIIMOHHAS TMeYb, COJICHOW, 3aIlMTa OT DJIEKTPU3alMU Tell MPH ABMKCHUU B
MarHUTHOM I10JI€ 3eMJIH.

Hemoncmpayuu.

Habmionenue siBjaeHUs 3J€KTPOMAarHUTHOM UHTYKITHH.



Hccnenoanue 3aucumoctd I/1C HHIYKIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOT'O TIOTOKA.
IIpaBuno Jlenua.

[Tagenne MarauTa B aTIOMUHUEBOW (MEIHOMN) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMHM OT CKOPOCTH U3MEHEHHUs CUJIbI TOKA B LIEIIH.
Yuenuueckuii akcnepumenm, nabopamopnsie padomot, npakmuKym.

HccnenoBanue sIBIEHUS 2IEKTPOMArHUTHOW MHAYKIINH.

OnpeneneHre HHAYKIUYA BUXPEBOIO MarHUTHOTO MOJISL.

HccnenoBanue siBIE€HNS CAaMOUHIYKIUY.

COopka MOZEH 3JIEKTPOMAarHUTHOT'O TeHepaTopa.

Pa3gea 5. Kojedanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebartenpHas cuctema. CBoOOIHBIE KOJICOaHMS.

["apmonnueckue konebOanus. KnHemaTuueckoe U JMHAMHUYECKOE OMHCAHME. DHEPreTUYecKoe OMHMCAaHHE (3aKOH COXPAaHEHUS MEXaHMYECKOU
sHeprun). BeIBoA TMHAMHYECKOTO OMHUCAHKS TAPMOHUYECKUX KOJICOAHHUI 13 UX SHEPTETUUECKOTO M KHHEMAaTHYECKOTO OMUCAHUSI.

Ammuntyza u ¢asa konedanuii. CBsi3b aMIUIUTY/IbI KOJIEOAHUN UCXOIHON BEJIMUMHBI C aMIUIUTYIaMU KoJleOaHUN €€ CKOPOCTU U YCKOPEHHUSI.

[Tepuox u yactorta konebanwmii. [lepruoa Mambix CBOOOHBIX KOJeOaHN MaTeMaTHdeckoro MasTHUKA. [lepros cBOOOHBIX KoIeOaHU MPYKUHHOTO
MasTHUKA.

[lonarue o 3aryxammux KoneOaHusix. BeiHyXIeHHble Konebanus. Pezonanc. Pesonanchas kpuBas. BnusHue 3aTyxaHus Ha BUJ PE30HAHCHOMU
KpUBOM. ABTOKOJIEOaHUSI.

TexHU4eCKre yCTPOMCTBA U TEXHOJIOTUYECKHE MPOIECCHI: METPOHOM, YacChl, Ka4eJid, My3bIKaJbHbIC HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K01e0aTeIbHOTO JBUKEHUS.

Habmioenne He3aBUCMMOCTH NEPHOa MaJIbIX KoJieOaHHH rpy3a Ha HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyXamIUX KoJIeOaHUH U 3aBUCUMOCTH MEepHo/ia CBOOOIHBIX KOeOaHU OT COMPOTHUBICHUS.

Hccnenoanue konebaHuii rpy3a Ha MACCUBHOM MPYKUHE C 1ETbI0 (POPMHUPOBAHMSI TIPEACTABICHUHN 00 UeaTbHOM MOJIENN MPY>KMHHOTO MasTHUKA.

3aKoH COXpaHEHHs SHEPTUU NIPU KOJIeOaHUsAX rpy3a Ha MpY>KUHE.

HccnenoBanue BHIHYKIEHHBIX KOJIEOaHUH.

HaGmronenue pezonanca.

Yuenuueckuii axcnepumenm, nabopamopnsie padomot, npaKmuKym.



N3mepenne nepruoaa cBOOOIHBIX KOJIeOaHUH HUTSHOTO U MIPYKMHHOTO MasiTHUKOB.
W3ydeHune 3aKOHOB JIBMKEHUS TeJa B X0JIe KoJeOaHUi Ha yIIpyroM MmojBece.
I/ISY‘IGHI/IG JOIBUXXCHUA HUTAHOI'O MasiTHHUKA.

[IpeobpazoBaHue YHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOMIUX KOJIeOaHUA.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaAHUH.

Tema 2. dnekmpomaznumnsle Konedanus.

KonebarenpHbli KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B HIeabHOM KoJsiebaTrenbHOM KoHType. Popmyna Tomcona. Css3b
aMIUTMTY/IBI 3apsiia KOHACHCATOpa C aMILUIUTYI0M CUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUHU B U/I€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaroiiue 3JIeKTpOMarHuTHbIE KoeOaHus. BeIHYXIeHHBIE AJIEKTPOMAarHUTHbIE KOIeOaHusl.

[lepemennbrit TOk. MOITHOCTh IEPEMEHHOTO TOKA. AMIUTUTYTHOE W JICUCTBYIOIICEC 3HAYCHUE CHIIBI TOKA W HAIMPSOKCHHS MIPH Pa3IudHON (popme
3aBUCUMOCTH IIEPEMEHHOT'O TOKAa OT BPEMEHU.

CunycouaanbHblii IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIlIKa UHIYKTUBHOCTH B LIENIM CUHYCOUIaJIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHC
TOKOB. P€30HaHC HaNpPs)KEHUM.

Wneanwvusiii Tpancopmatop. [IpousBoacTso, nepeaaya u noTpedieHne IeKTPUIeCKOi SHEPTUH.

DKOJIOTHYECKUE PUCKU TTPU MPOU3BOJICTBE dNEKTpOoIHEPrun. KynbTypa ucnonb30BaHus 3JIEKTPOIHEPTUU B TOBCEAHEBHOM )KU3HU.

TexHuyeckre ycTpoHCTBa U TEXHOJIOTHYECKHUE MPOLIECCHI: dJIEKTPUUECKUN 3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, IMHUH 3JIEKTpoIepeaay.

Hemoncmpayuu.

CBOOOIHBIE ATIEKTPOMArHUTHBIE KOJIEOAHNS.

3aBHUCHMOCTB YaCTOTHI CBOOOTHBIX KOJIOAHU OT MHIYKTUBHOCTH U EMKOCTU KOHTYpA.

OcuunorpamMmbl AJIEKTPOMArHUTHBIX KOJICOAHU.

I'eneparop He3aTyxaroMUX IEKTPOMATHUTHBIX KOJIEOAHHH.

Mopenb 371€eKTpOMarHuTHOrO FeHEpaTopa.

BreinykaeHHbIE CHHYCOHIaTbHBIC KOJIeOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B IIEMH EPEMEHHOTO TOKA.

Pe3onanc npu nocnenoBaTeaIbHOM COETMHEHUH PE3UCTOPA, KaTYyIIKH HHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiCTBO M MPUHIIMIT ICUCTBHS TpaHchopMaTopa.

Monens TMHUY 3JIEKTPOIIepeayu.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomot, nPAKMUKyM.



W3ydenue tpanchopmaropa.

HccnenoBanue nepeMeHHOTO TOKa Yepe3 MOCIeI0BATEIbHO COEAMHEHHBIE KOHIEHCATOP, KATYIIIKY U PE3UCTOP.
Habmronenne 31eKTpoMarHuTHOTO PE30HAHCA.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IICTH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHUmMHbsle 60JIHbL.
MexaHnueckue BOJIHBI, YCIOBHA UX pacnpocTpaHeHus. [lonepedynsle 1 mpooapHble BOJIHBL Ileprnon, ckopocTs pacipoCTpaHEHMsI U AJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAXKECHHE, TIPEIOMIICHUE, HHTEphEepEHIHS U AU(DPaKIIHSL.
3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
[IIymoBoe 3arps3HEHNE OKPYXKaIOIIEH Cpebl.
DNEeKTPOMarHUTHBIE BOJHBL. Y CIIOBUS U3IYUEHMsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHast opreHTalns BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa 3JIEKTPOMATHUTHBIX BOJH: OTpa)KeHUE, MPEIOMIICHHE, MONIApU3alus, HHTephepeHns U Audpakius.
[Ikana 31eKTpOMarHuTHBIX BOJH. [IpMeHeHNe AIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.
[TpuHLMITBI paANOCBA3H U TeleBUAeHUA. Paaronokanus.
DIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CPEMbI.
TexHuueckue ycTpoiicTBa U MPaKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paauonpuEMHIK, TEJIEBU30p, AHTEHHA, TeIe(oH,
CBU-neus, yapTpa3ByKoBasi IUarHOCTUKA B TEXHUKE U MEIUIIMHE.
Hemoncmpayuu.
OO6pa3oBaHue U pacIIpOCTpaHEHUE MTOTIEPEUHBIX U TTPOI0JIHHBIX BOJIH.
Konebmromnieecs Te10 Kak HCTOUYHUK 3BYKa.
3aBUCHUMOCTBD JITMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.
Habmronenue orpaskeHus U NpeaoMIICHHUSI MEXaHUYECKUX BOJIH.
Habmonenue unrepdepeHuInu 1 Juppakiul MEXaHUIECKUX BOJIH.
AKYCTHYECKHI1 pe30HaHC.
CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.
Habmtonenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/A0M U 4acTOTOM KosieOaHHi.
HccnenoBaHue cBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE, PEIOMIICHHE, OIspU3aus, 1udpakuus, HHTephepeHIHs.
O6HapyxeHue HHPPaKpacHOTO U yIbTpadruoIeTOBOrO U3TyUeHUH.
Yuenuueckuii 3xcnepumenm, nadbopamopnvie pabomul, nPaKmuKym.
N3yyenue napameTpoB 3ByKOBOM BOJIHBI.
W3ydeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.



Tema 4. Onmuxka.

IIpsimosMHEHOE PacIIpOCTPAHEHHUE CBETA B OAHOPOAHOU cpene. JIyd cBera. ToUeUHbI ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHune n3odpaskeHuit B miuockom 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI IPEJOMIICHUS CBeTa. AOCONIOTHBIM IOKa3aTesb MpeiaoMieHUs. OTHOCHUTEIbHBIM IOKa3aTellb MPEIOMIICHUS.
[TocTOAHCTBO YaCTOTHI CBETA U COOTHOUIEHHUE JUIMH BOJIH IIPHU MEPEX0AE MOHOXPOMAaTUYECKOTO CBETA YEPE3 I'PAHHUILY pa3zeia JBYX ONTUYECKUX CPEI.

Xon nyueit B mpusme. ucnepcus ceeta. ClnoxxHblii coctaB Oenoro cera. Lger.

[TonHoe BHyTpeHHee oTpakeHue. IIpeenbHblil yroi MojaHoro BHyTPEHHETO OTPasKEeHUSI.

Coluparomue ¥ paccenBaromiye JUH3bL. ToHKas nuH3a. DOKYCHOE PacCTOSIHUE W ONTHYECKas CUiia TOHKOW JIMH3BL. 3aBUCUMOCTH (JOKYCHOTO
paccTosiHUs TOHKOH chepruecKoil JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIBHOTO ITOKa3aTellsl MPeIOMIICHUS.

PopMyIa TOHKOW JTUH3BIL. Y BEJIUYECHHE, TaBAEMOE JIMH30M.

Xoa my4a, MPOLIEAIIEero JUH3Y MO/ IPOU3BOJIBHBIM YIIIOM K €€ riaBHOM onTuyeckoi ocu. [locTpoenune n3o0paxeHuii TOUKH U OTpe3Ka MpsSMOil B
COOMPAIOUINX M PACCEMBAIOIINX JIMH3aX M UX CUCTEMaX.

Onrtuyeckue nmpubopkl. Paszpemaromas crnocoOHOCTh. ['71a3 kKak onTHYecKas CucTeMa.

IIpenensl NPUMEHUMOCTH F€OMETPUUECKON ONTHKH.

BonnoBast ontuka. MaTepdepenmms cBera. KorepeHTHbIE HICTOUHUKH. Y CIIOBUS HAOIIOIEHUSI MAKCHMYMOB 1 MUHIMYMOB B HHTEP(EPEHITMOHHON
KapTHHE OT JIByX KOI€pEeHTHBIX HCTOUHUKOB. [IprMepshl KilaccnyecKux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. JudpakunonHas pemeérka. YciaoBHe HAONOJEHHS TJIaBHBIX MAaKCHUMYMOB IpU MAaJeHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPaKINOHHYIO PEIIETKY.

[lonapusanus ceera.

TexHuueckue yCTpOCTBa M TEXHOJOTMYECKHE MPOIECChl: OYKH, Jyna, HEepUCKol, (oToamnmapar, MUKPOCKOIN, MPOEKIMOHHBIA ammapar,
IPOCBETIIEHUE ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIHUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnepoBanue npesoMiIeHUs CBETA.

Habmtonenne noiaHoro BHyTpeHHEro oTpaskeHus. MoJiesib CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB YePe3 MIIOCKOMAPAIIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300pakeHUI B JTMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOIA.

HaGmronenue narepdepeHimu ceera.

Habmroenue 11BeTOB TOHKUX TUIEHOK.



Hab6nronenue nqudpakuuu cBeTa.

N3yuenne 1upakimOHHON PEIIETKH.

HaGurronerne 1udpakimOHHOTO CIIeKTpa.

Habmronenue nucnepcuu cBera.

HaGuroieHne nmosisipu3auu cBeTa.

[IpumeHeHne noIsIpOUI0B I U3YyUEHUSI MEXaHUYECKUX HaIPSKEHUN.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomui, npaKmuxKym.

N3mepenune nmokazarens mpeioMIICHUS CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BEIIeCTBA (Ha MpUMEpPE KUAKUX JTHH3).
H3mepenne poKyCHOTO paCCTOSTHUS PACCEHBAIOIINX JIMH3.

[Tony4yenune n300pa>keHUst B CUCTEME U3 IJIOCKOTO 3€pKajia U JTUH3HI.

[Tonmyuenue n300pakeHHs B CUCTEME U3 IBYX JIHH3.

KonctpynpoBanue TeeCKOMMUEeCKUX CUCTEM.

Hab6mronenue agudpakuun, nHTEphEPEHIINN U TIOJSAPU3AINH CBETA.

N3yuyenue nonspusanuu CBETa, OTPAXKEHHOTO OT MMOBEPXHOCTH JUANEKTPUKA.
N3yuyenue unTepdepeHIum 1a3epHOro U3y4eHUs: Ha JBYX HIEISX.

Habmronenue nucnepcuu.

HaGmonenue u uccnegoBanre AUQPPaKIMOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tonmyuenue ciekTpa U3My4eHHUs] CBETOUO/a IPU MOMOIIH TU(PAKIUOHHON PEHIETKH.

Pa3gen 6. OcHOBBI cieUATbHON T€OPUH OTHOCUTEIbHOCTH.

I'paHuIpl IPUMEHUMOCTH KJIACCHUYECKOW MeXxaHUKH. [locTynaTsl cieniManbHOM TEOPUN OTHOCUTEIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHOM nHTepBai. IIpeodpasosanus Jlopenna. Y cioBue npuanHHOCTH. OTHOCUTENIBHOCTD OJTHOBPEMEHHOCTH. 3aMeICHHE
BPEMEHU U COKPAIIEHUE JUTHHBL.

OHeprusi U UMITYJIbC PESITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPTHEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPIHsl TOKOSL.

TexHuueckue ycTpoucTBa U TEXHOJOTMUECKUE NMPOLIECCHI: CITYTHUKOBBIE IPUEMHHKH, YCKOPUTEIN 3apsKEHHbBIX YaCTHII.

Y4eHnueckuil 3KCIIepUMEHT, 1ab0paTOpHbIE pabOThI, TPAKTUKYM.

OmnpeneneHre UMITyJIbCa U SHEPTUU PEIIITUBUCTCKUX YacTHIL (110 poTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€).



Paznen 7. KBanroBas pusuka.

Tema 1. KopnycKynapHno-601H080it Oyanusm.

PaBHOBecHOE TemioBOE M3NMyueHue (M3IydeHne abcomoTHO Y€pHOTO Tena). 3aKkoH cMmenieHus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

®doroaddext. OnbiTel A. I'. CroneroBa. 3akonsl porodddekra. YpaBHenue DiiHmrTeitHa 11 Gotodrdderra. «Kpacnas rpanuiia» Gorodrddexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIEHHWE CBETa Ha aOCOJIOTHO TOTJIOMIAMOIIYI0O M a0CONIOTHO OTpakaromlyro moBepxHOcTh). OmbiThl I1. H.
JleGenena.

BonnoBbie cBoiictBa uactull. Bonubl ne bpoins. JnumHa BoaHbel ae bpoiins u pa3Mepsl o0nacTd JIOKaIW3aLUUU JBUKYLIEHCS YacTHILIbI.
KopnyckynsapHo-BoIHOBOH Ayanu3Mm. Jludpakius 31eKTpOHOB Ha KpUCTaJlIaxX.

Criermnduka n3mepenuii B Mukpomupe. CooTHolleHus: HeonpeaenénHoctei [ elizendepra.

TexHUUecKkrne YCTPOWCTBA M TEXHOJIOTHYECKHE MPOIECCHI: CHEKTPOMETp, (HOTOdJIeMEHT, (OTONATUYHUK, TYHHEIBHBIH MHKPOCKOII, COJHEYHAsS
Oatapesi, CBETOJUO/.

Hemoncmpayuu.

®dotorhPeKT Ha yCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBaHue 3aKOHOB BHEIIHEro ¢potoad¢ekra.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHHUS TIOTYIPOBOJHHKOB OT OCBEIIEHHOCTH.

CBeTOoauoI.

Conneunas 6artapes.

Yuenuueckuii axcnepumenm, nadopamopnvie padomut, npakmuKym.

HccnenoBanue Gorope3ucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOIUO] OT HAIIPSIKECHHS.

Tema 2. @usuxka amoma.

OMBITHI TTO UCCIIEIOBAHHIO CTPOEHUs aToma. [lmanerapHas Moaens atoma Pesepdopna.

[Toctynater bopa. M3nydenue u nornomenrne (GOTOHOB MPHU MEPEX0/ie aTOMa C OJJHOT'O YPOBHS YHEPTHH HA APYTOM.

Bungi ciektpoB. CriekTp ypoBHEH 3HEPIHH aToMa BOJ0pO/Ia.

CrnoHTaHHOE U BBIHYKIEHHOE U31ydeHue ceera. Jlasep.

TexHuueckre ycTpoicTBa U TEXHOJIOTUYECKHE MPOLECCHI: CIIEKTPAIbHBIN aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Hemoncmpayuu.

Mopnenb onsita Pesepdopra.



Hab6nronenne nuHeHYaThIX CIEKTPOB.

YCTpoUCTBO U IEHCTBUE CUETYMKA HOHUZUPYIOLIUX YACTHULL.

OmnpeneneHue JUIMHBI BOJIHBI JTa3€PHOTO U3IYUECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKkmuxKym.

HaGuroieHne TuHeHYaToro CeKTpa.

HccnenoBanue criekTpa pa3pexeHHOro aTOMapHOro BOAOPO/ia U U3MepeHue nocrossHHon Punbepra.

Tema 3. Dusuka amomHoz20 A0pa u I1EMEeHMAPHHLIX YACHUY,.

Hyxnonnas moxens sapa [elizenoepra—lBanenko. 3apsia sapa. MaccoBoe uuncio sapa. M3oTorsr.

PagunoaktuBHOCTh. Anbda-pacnaa. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznydeHue.

3aKOH paJiMOaKTUBHOTO pacnaza. PajgnoakTuBHbIE M30TOMBI B IpUpoae. CBONCTBAa MOHU3HUPYIOIIErO U3ydyeHus. BiusHue paanoakTUBHOCTH Ha
XUBble opranu3Mbl. EctecTBeHHBIN (OH n3nydenus. Jlozumerpus.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macch sapa.

SAnepusie peakiuu. [lenenue u cuates saep. Anaepusie peaktopshl. [Ipobiemsl ynpaBiseMoro TepMOsICPHOTO CUHTE3a. IKOJOTUUECKHUE aCTIEKThI
pa3BUTHUSA SAAEPHON SHEPTETUKH.

MeTo1bl perucTpaiyy U UCCIeJ0BaHUs SJIEMEHTAPHBIX YACTHII.

@DyHaMeHTaJIbHbIE B3aUMOACHCTBY. baproHnsl, Me30HbI 1 JienToHsl. [Ipencrasinenue o CtannaptHoi mogenu. KBapk-riatooHHas MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TémHas MaTepus U TEMHas DHEPTUSL.

EnuncTBO m3nyeckoil KapTHHBI MUpAa.

TexHuyeckne ycTpoucTBa M TEXHOJOTMYECKUE IIPOLECCHL: JO3UMETP, Kamepa BuiibcoHa, siAepHBIM peakTop, TEPMOSAEPHBIM PEaKTOp, aTOMHAas
60M0a, MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii axcnepumenm, nabopamopnvie padomot, npakmuKym.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hOTOTrpadusim).

HccnenoBanue paanoakTUBHOTO (pOHA € UCTIONB30BAaHUEM JJO3UMETPA.

N3yueHue nornomeHus 0eTa-4yacTULl aTFOMUHHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMHUM U ACTPOPU3UKH.
Ortamnbl pa3BUTUS acTpoHOMHH. [IpHuKiazHOe U MHPOBO33PEHYECKOE 3HAUEHHE aCTPOHOMHH. [IpUMEHUMOCTD 3aKOHOB (H3MKH IS OOBSICHEHHS

HPUPOABI KOCMUYECKUX 0OBEKTOB.
MeTto1bI acTpOHOMHUYECKHX UcciieoBaHUNA. COBpEMEHHbIE ONTHYECKHE TEIECKOIIbI, PaJAHOTENIECKOIIbl, BHEATMOC(EpHask aCTPOHOMUS.

Bun 3Bé3nHoro Heb6a. Co3Besnus, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBHKEHUE.



ConneyHnas cuctema.

Connue. ConHeunast akTuBHOCTh. McTounuk sHeprun CoaHua u 3BE31.

3BE3/1bI, NX OCHOBHBIC XapaKTEPUCTUKH. J[narpamma «CIeKTpaIbHBIN KJIACC — CBETUMOCTDY. 3BE3/IbI TIIaBHOM MOCIEI0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB» JUIsl 3BE3/1 TJIaBHOU IMOCieqoBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpeMEHHbIE MPEJCTaBICHUS O MPOUCXOXKICHUU U
sBomtonuy CoJHIA ¥ 3BE3/]. DTambl )KU3HU 3BE3].

Muineunsii [1yTe — Hama ["anaktuka. [lonoxenne u qemxenue Comnuia B ["anaktuke. Tumbl ragaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI
B SI7[pax TaJakTHUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus Bonbmioro B3psiBa. PenukToBOE M3ydeHHE.

MacmrabHas cTpyktypa BeenenHoii. MeraraigakTuka.

Hepeménupie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenus.

Habmronenus 38€31HOT0 HeOa HEBOOPYKEHHBIM I1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUH JIJIs OTIpeieTICHHS OJ0KEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIEC cO3Be3/1ust CeBEpHOTO MOJYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenus B Teneckorn JIyHbl, mIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nyecKuil MPaKTUKYM.

Crioco0bl m3MepeHus: (pU3MUYECKNX BEITUYUH C HCIOJIB30BAHMEM AaHAJIOTOBBIX M IH(POBBIX H3MEPUTEIBHBIX MPUOOPOB W KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTEJIbHBIE IIOIPEIIHOCTU U3MepeHuil puznyeckux BennyuH. OLieHKa I'paHULl HOIPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUN 3aBUCUMOCTEH (PM3NYECKUX BEJIMUYMH, MPOBEPKA MPEJIOKEHHBIX TUIIOTE3 (BBIOODP U3 pador,
OTMCAHHBIX B TEMAaTUYECKHUX pa3jieiax «YYeHHUECKUN IKCIIEPUMEHT, JJa00OPaTOPHBIE PaOOTHI, TPAKTUKYM ).

O0o0marniee NOBTOpPEeHUeE.

O0o01eHe U cUCTEMaTU3aLMsl COAEp KaHuUs pa3/ienioB Kypca «MexaHukay, «MoiekynsapHas GU3MKa U TEPMOAMHAMUKAY, « DJIEKTPOAUHAMUKAY,
«Konebanust u BomHbI», «OCHOBBI CIIELUATLHON TEOPUN OTHOCUTEIBHOCTHY, «KBaHTOBasA (hu3nKay, «DIEMEHTbI ACTPOHOMUH U aCTPOPU3UKI.

Ponwp pusuku u acTpoHOMHHM B YKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATBHON M ITHYECKON cdepax NesTeTbHOCTH YEIOBEKa, POJIb U MECTO
(GU3UKU 1 ACTPOHOMUU B COBPEMEHHON Hay4YHOW KapTHHE MUpA, 3HAUEHUE OIUCATEIbHON, CUCTEMaTH3UPYIOLIEeH, 00BICHUTENBHON U TPOrHOCTUY €CKOM
byukuuii pusnueckoil Teopuu, posib GU3NUECKOH TeOpuH B HOPMUPOBAHUU NPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI
MUpa B 0011[EM PsITy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEICTaBICHUN O IPUPOJE.



MexnpeameTHble CBSI3H.

N3yuenne kypca Gu3nku yriayonéHHoro ypoBHs B 11 kiacce ocymiecTBiIsieTcsl ¢ YI4ETOM COJIepKaTebHBIX MEXIIPEIMETHBIX CBsI3€H ¢ KypcaMu
MaTEeMaTHKH, OUOJIOTHH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Mesxicnpeomemusle nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE, HayuHbIM (akT, rumoresa, (uzmueckas
BEJIMYMHA, 3aKOH, TCOPHsI, HAONIOICHUE, SKCIEPUMEHT, MOJICIMPOBAHUE, MO, U3MEPEHHE, MMOTPEUTHOCTH U3MEPEHH, U3MEPHUTEIbHbIE TPUOOPEI,
nudpoBas 1abopaTopus.

Mamemamuka: pelieHHE CHCTEMbl YypaBHEHUH. TpuroHomerpuueckue QYHKIUH: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOKIECTBO. BEKTOPHI M MIX MPOEKIIMHU Ha OCH KOOPIUHAT, CJI0XKEHHE BEKTOPOB. [Ipon3BoHbIe 211eMeHTapHbIX (GyHKIMN. [Ipr3Haku
MoI00HsT TPEYTOJILHUKOB, OTIPEICIICHHE IO IIOCKUX GUTYp B 00BEMA Tel.

Buonozua: >nextpudeckue sIBICHUS B )KUBOM MPUPOJIE, KojeOaTeIbHbIE IBIKEHUS B KHUBOM MPUPOJIE, SKOJIOIMYECKHE PUCKU IIPU ITPOU3BOICTBE
AJIEKTPOIHEPTHH, HIEKTPOMATHUTHOE 3arpsS3HEHUE OKpPYXKAIOIIeH Cpenbl, YIbTPa3ByKOBas TUArHOCTUKA B MEIUIIMHE, ONTUYECKHUE SIBIICHUS B JKHBOM
npupo/ie.

Xumusn: CTpOCHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIABIX TeJ, MEXaHW3MbI OOpa30BaHMs KPUCTALITMUECKON PEIETKH,
CIIEKTpaJIbHbIN aHaJIN3.

T'eozpaghus: marHuTHBIE TIONIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA 36MHOM MOBEPXHOCTH, ceicMorpad.

Texnonozusa: IpUMEHEHNE TTOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATENb SIKOOU, TeHEpaTOp MEPEMEHHOT0 TOKA, WHAYKIIMOHHAS
neyb, JUHUM 3JIEKTpoIiepeaay, AIeKTPOIBUraTeNb, paaap, paauonpuéMHIK, TEIEBU30p, aHTeHHA, Teaedon, CBY-neus, yabTpa3ByKoBasi AMarHOCTHUKA B
TEXHHKE, TPOSKIIMOHHBIN arnmapar, BOJIOKOHHAsI ONTHKA, COTHEYHAsT OaTapesi, CIyTHUKOBbIE TPUEMHUKH, SIEPHASI YHEPTeTHKA U SKOJIOTUYECKHE aCTIEKThI
€€ pa3BUTHS.

IUDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [IPOTPAMMBLI 110 ®U3WMKE HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATHI

JInuyHoCcTHBIE pe3yabTaTbl OCBOEHUS ydyeOHoro mpeamera «®dusMka» IOKHBI OTpakaTh T'OTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs
PYKOBOJCTBOBAThCSI C(OPMHUPOBAHHON BHYTPEHHEW MO3UIMENH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX
yOexXIeH!H, COOTBETCTBYIOIIMX TPAIHIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBA, pACIIMPEHUE KU3HEHHOTO OIBITA U OIBITA JESTEILHOCTH B
IpOIEcCe Pealn3alui OCHOBHBIX HAIIPABICHUIH BOCIIUTATEIbHOM JI€ATEIILHOCTH, B TOM YHCIIE B YaCTH:

IrPa’kAaHCKOr0 BOCIIMTAHUS:
e c(opMHPOBAHHOCTh I'PAXTAHCKON MO3UIMH 00YYaOIIErocs KaKk akTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUIMCKOro 00IECTBa;



® [IPUHATHE TPATULMOHHBIX OOIIEYEIOBEUECKUX T'YMAHUCTHUECKUX U IEMOKPATHUYECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO [ESATEIbHOCTh B MHTEpecax TIpakJaHCKOro OOIIecTBa, Y4acTBOBaTh B CAaMOYIPABIECHHUU B
00pa30BaTeIbHONW OpraHU3aIIH;
e yMEHHE B3aUMOJIEHCTBOBATh C COI[MAIbHBIMU MHCTUTYTaMU B COOTBETCTBUH C UX (QYHKIMSIMHU U Ha3HAYEHUEM;
® TOTOBHOCTb K TYMaHUTApHOU U BOJOHTEPCKOM NESTEIBHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHUSA:
e cpOpMHUPOBAHHOCTH POCCUNCKOM rpaskJaHCKOM MEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE OTHOIIEHHUE K rOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
¢ c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO OBEICHHUS;
® CHOCOOHOCTB OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUs, ODUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH,
B TOM YHCJIE B I€ATEILHOCTH Y4EHOI0;
® 0CO3HaHME JMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUUBOIO OyAyILIEro.
3CTEeTHYECKOr0 BOCIIUTAHHSA:
® HCTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAs 3CTETUKY Hay4YHOI'O TBOPUECTBA, IPUCYILETro (PU3NIECKOIl HayKe.
TPYA0BOI'0 BOCIIMTAHUA:
® UHTEpeC K pa3IMyHbIM chepam pohecCHOHAIBHON AeATeNbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DU3MKOM M TEXHUKOH, yMEHHE COBEpLIATh
OCO3HAHHBIN BEIOOpP OynyIiel mpoheccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;
® TOTOBHOCTb M CIIOCOOHOCTb K 00pPa30BaHUIO U caMO0OOPa30BaHUIO B 001aCTH (PU3MKH Ha MPOTAKEHUU BCEH KU3HH.
JKOJOrH4eCKOro BOCIIUTAHUSA:
e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOHN KyJIbTYphl, OCO3HAHUE TII00aJBHOI0 XapaKTepa SKOJIOTHYECKUX MTPOo0IIeM;
¢ UIAHMPOBAaHHE U OCYILIECTBICHUE JEHCTBUN B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS LIEJEH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
® pacUIMpEHHE OMbITA ACATEIBHOCTH HKOJIOTHUECKON HAPABICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HAHUH 110 (PU3HUKE.
LEHHOCTH HAYYHOI'0 MO3HAHMSA:
e c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO PAa3BUTHUS (PU3UUECKOM HAYKH;
® OCO3HaHME LIEHHOCTH Hay4yHOM JAeATeNbHOCTH, TIOTOBHOCTh B IHpolecce H3ydeHHs (U3MKH OCYLIECTBISATh IPOEKTHYIO U
HCCIIEA0BATENBbCKYIO IS TENBHOCTh HHINBUAYAIbHO U B IPYIIIIE.



METAHNPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe1bHBbIE YHMBepPCAJIbHbIE YUeOHbIe NelicTBUS
Ba3oBble Jloruyeckue aeicTBUA:
® CaMOCTOATEIbHO (POPMYIHNPOBATH U aKTyaJIM3UPOBATh POOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
® OIpElessITh LEIH IeATeNbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS;
®  BBIABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMBIX (DU3UYECKHUX SIBICHUSX;
e pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBl ¢ YIETOM aHAJIN3a UMEIOIIUXCA MaTepHAIbHBIX U HEMAaTepUaAJIbHBIX PECYPCOB;
® BHOCUTbH KOPPEKTHUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIENSIM, OLIEHUBATh PUCKH MTOCIEACTBUI EATENBHOCTH;
® KOOPAMHHUPOBATbH U BBHIIOIHATH PadOTy B YCIOBHSIX PEalbHOr0, BUPTYaJIbHOI'O 1 KOMOMHHPOBAHHOI'O B3aUMOIECHCTBHUS;
® Da3BUBATh KPEATUBHOE MBILIUICHUE TP PELIEHUN )KU3HEHHBIX ITPOOJIEM.
ba3oBble Hcciieg0BaTeIbCKUE NEeHCTBHA !
®  BJAJIETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU TOHATUAMHI U METOAAMHU (PU3NYECKOI HAyKH;
e BJaJeTh HABBIKAMHU Y4eOHO-MCCIIEOBATENLCKOM M MPOEKTHOW IEATENBPHOCTH B OOJACTH (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY ITOMCKY METO/IOB PEIICHUs 3a/1a4 (PU3MUECKOro COACpKaHU, IPUMEHEHUIO Pa3IMUYHbIX METOJIOB TO3HAHMS;
® BIAJECTh BUAAMH JIE€ATEIHLHOCTU IO MOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIpETAINH, NPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX
Y4EOHBIX CUTYyalLlUsX, B TOM YHCJIE IPU CO3/IaHUH Y4EOHBIX MPOEKTOB B 00JACTH (PU3UKH;
® BbBIBJIATh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a/auy, BBIABUTATh TMIIOTE3y €€ pEIIeHHs, HAXOAUTh apryMEHThI s
JI0Ka3aTeIbCTBA CBOUX YTBEP)KICHUH, 3a/1aBaTh MIapaMeTpbl U KPUTEPUH PELLCHMS;
® aHaJIM3UPOBATH IOJYYEHHBIE B XOJ€ PEIICHUS 33Jaud pe3yiabTaTbl, KPUTHUYECKH OLIEHMBATh MX JOCTOBEPHOCTH, IPOrHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBHSX;
® CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITEILHOCTH, B TOM YHCIIE NPU U3YUYEHUU (PU3HKH;
® JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;
® yMeTh IEPEHOCUTH 3HAHU 110 (PU3MKE B IPAKTUYECKYIO 00IACTh JKU3HEAETEIbHOCTH;
® yMETb UHTEIPUPOBATH 3HAHUS U3 PA3HbIX IPEIMETHBIX 00s1acTel;
® BBIJBUIATh HOBBIE UJEH, IIPEJIaraTh OPUTMHAIbHBIE IOIXO0/Ibl U PELLICHUS;
® CTaBUTb IPOOJIEMBI U 334U, JOMYCKAIOIIUE AJIbTEPHATUBHBIE PELICHHUS.
Pabora ¢ undopmanmei:



BJIaJIeTh HAaBBIKAMHU MOJy4E€HUSI HHPOpMALUU (GU3NIECKOT0 COAECPKAHUSA U3 HICTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIATh
MOWCK, aHAJIN3, CHCTEMATU3ALMIO M HHTEPIPETAINIO HHPOPMAIIMY PA3ITUIHBIX BHIOB U ()OPM TIPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

WCIIOJIb30BaTh CPeACTBa MH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTMH B pPELICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpraHU3allMOHHBIX 33/1a4 ¢ COOMI0IeHUEeM TPeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeskeH s, PaBOBBIX
U 3TUYECKUX HOPM, HOpM MH(OPMallMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOI'O COJEp)KaHMs B pa3iMyHbIX (popMaTax ¢ yd4éToMm Ha3HaueHHs HHGOpPMAIMM U IIEJIEBOW ayIuTOPHH,
BbIOMpAasi ONTUMAJIbHYIO (hOPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJILHBIE yqeﬁﬂme JedcTBHUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHON ACSATEIBHOCTH;

pacro3HaBaTh MPEINOChUIKA KOHOIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK TOUYKY 3PEHHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMATh U UCTI0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U HHIUBUYaJIbHOIN paboThI;

BBIOMPATh TEMATHKY ¥ METOJIbl COBMECTHBIX JEHCTBUI C yU€TOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH Ka)kJI0T0 4iieHa KOJIEKTHBA;
MIPUHUMATh L€ COBMECTHOM AEATENBHOCTH, OPTraHW30BBIBATH U KOOPAMHUPOBATH JIEUCTBUSA IO €€ JTOCTHIKECHHUIO: COCTABJIAThH IUIAH
NeMCcTBUH, paclpeeaTh pojiu ¢ yu€TOM MHEHUH Y4aCTHUKOB, OOCYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLIEHMBATh KaYECTBO CBOETO BKJIaJa M Ka)KJAOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeUIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEH C ITIO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIISATh MO3UTUBHOE CTPATErMUYECKOe MOBEJIEHHE B PA3JIMUYHBIX CHUTYyalUsX, MPOSBIATH TBOPUYECTBO M BOOOpa)keHUE, OBbITh
MHULMATUBHBIM.

PeryasitTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBISATh [M03HABATEIbHYIO AESITENbHOCTh B 00J1aCTU (PU3MKU U aCTPOHOMMH, BBIABIATH MPOOJIEMBbI, CTABUTH U
(dhopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEJIBHO COCTABIIATH IUIAH PEIIEHUs PACYETHBIX M KAYECTBEHHBIX 3a]ad, IUIAH BBINOJIHEHUS INPAKTUYECKOH paboThl ¢ y4yéToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;



paciupsATh paMK1 y4€OHOT0 IpeiMeTa Ha OCHOBE JINUHBIX MPEATNOUTECHUIA;
JieaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (POPMUPOBAHUIO M NPOSBIECHUIO 3PpYAMLIMU B 00JacTH (U3UKH, MOCTOSTHHO IOBBIIIATH CBOM 0Opa3oBaTENbHBIN U
KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

AaBaTb OUCHKY HOBLIM CUTYallUsIM, BHOCUTb KOPPCKTUBELI B ACATCIIBHOCTD, OLICHUBATL COOTBCTCTBHUEC PE3YJILTATOB LICIISAM,

BIIAJICTh HABBIKAMU MMO3HABATEIBHON peprieKCUn KaK OCO3HAHUS COBEPIITAEMbIX JEHCTBUI M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB
1 OCHOBaHUM;

WCIOJIb30BaTh MPUEMBI pe(ICKCHU IS OIIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

NPUHUMATh MOTHBBI M apI'YMEHTBI APYTUX MIPHU aHAJINU3€ PE3YJIbTATOB ACATEIBHOCTH,

MIPUHUMATD Ce0s1, TOHUMAas CBOU HEJOCTAaTKU M TJOCTOMHCTBA;

MPUHUMATh MOTHUBBI U ApTYMEHTBI JPYTUX MPU aHAJIU3E PE3YIIBTATOB JIESITEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKH.

B mpouecce MOCTMKEHHS JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl MO (GU3MKE [UIsl YPOBHS CpeIHEro olmiero oOpa3oBaHUs Yy
00y4aroImuxcs COBEPIICHCTBYETCS YMOIMOHAIBHBIA HHTEIUICKT, PEANOIaraoni c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOILET0 CIIOCOOHOCTh TOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BUIETh HAPaBJICHUS Pa3BUTHsI COOCTBEHHON
HSMOLIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpPETrYJIMPOBaHUs, BKJIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE IPUHHUMaThb OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIOCOOHOCTH
a/IalITUPOBATHCS K AMOIMOHAIBHBIM U3MEHEHHUSAM H MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBALIMH, BKIIIOYAIOILEH CTPEMIICHHUE K IOCTUKEHHUIO 1IEJIU U YCIIEXy, ONITUMH3M, MHUIIMATUBHOCTh, YMEHUE JICHICTBOBATb,
HCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JPYTHMX, YYUTBIBATH €r0 MPHU OCYIIECTBIECHUU OOLICHNS,
CHOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C IPYTMMHU JIIOJbMH, 3a00TUTHCS, MIPOSABISTh HHTEPEC U
paspenatb KOHQIUKTHL.



INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 Knacce npenMeTHbIC pe3ylbTaThl HA YTIyOJIEHHOM YpOBHE JOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTH Y OOYJAIOIINXCS
YMEHUI:

MOHUMATh POJb (U3UKUM B HKOHOMHUYECKOW, TEXHOJIOTMYECKOW, IKOJOTMYECKOW, COIHUAIBPHOW M 3THYECKOH cdepax AesTeIbHOCTH
YeJoBeKa, poOJib M MECTO (PM3UKHM B COBPEMEHHON HAydyHOW KapTHHE MHpa, 3HAYCHHE OIMCATENIbHON, CHUCTEMAaTH3HPYIOIIEH,
OOBSICHUTENIBHOM M MPOTHOCTUYECKOH (yHKUMH (PU3HMUECKON TEOpUM — MEXaHMKH, MOJEKYIIpHONW (PU3MKH U TEPMOAMHAMHUKH, POJIb
¢u3nveckoit Teopun B HOpMUPOBAHUH NPECTABICHUNA 0 (PU3MUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBHS NMPUMEHUMOCTH MOjeNel (U3NYECKUX Tel U MPOLECCOB (SIBJICHUI): MHEpIUalbHas chucTeMa OTcuéTa, aOCOIIOTHO
TBEP/I0E TENO, MaTepuajbHas TOUKa, pABHOYCKOPEHHOE JIBU)KEHUE, CBOOOHOE MajieHHe, adCOIIOTHO yripyras AedopManus, abCOI0THO
ynpyroe u aOCOJIOTHO HEYNpPYroe CTOJKHOBEHMS, MOJENHU Ta3a, MHUIKOCTH U TBEPAOro (KpUCTAIIIMUECKOro) Teja, MIAealdbHbIN ras,
TOUYEYHBIH 3apsijl, OTHOPOAHOE JIEKTPUUECKOE TOJIE;

pa3nuuaTh ycJIOBHs (IpaHUIbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IIOHUMATh BCEOOUIMH XapakTep (yHIaMEHTaJlIbHBIX
3aKOHOB ¥ OIPAaHUYEHHOCTh UCIOJIb30BAaHMUS YaCTHBIX 3aKOHOB;

aHaJU3UpOBaTh M OOBACHATH MEXaHMYECKHE TIPOLECChl W SBJICHHUSA, HCIONb3YS OCHOBHBIC IIOJOXKEHUS U 3aKOHBl MEXaHUKU
(OTHOCUTETBHOCTh MEXaHUYECKOTO JBIKEHUS, (HOpMYIbl KHHEMAaTHKH PaBHOYCKOPEHHOTO IBIMKEHUs, mpeoOpasoBanus [amumes mis
CKOPOCTH M II€pEMEILEHUs, 3aKOHbl HpI0TOHA, MPUHIMII OTHOCUTENIBHOCTH [ anuies, 3aKoH BCEMUPHOTO TSATOTCHMS, 3aKOHBI COXPaHEHUS
UMIIYJIbCa U MEXaHMUYECKOM SHEPIUH, CBsI3b PaOOTHI CHIIBI C U3MEHEHHEM MEXaHUYECKOW YHEPIrHH, YCIOBHUS PAaBHOBECHS TBEPIOTO TENa),
P 3TOM HCIOJb30BaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YyKa3blBaTh YCJIOBUS MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeodOpa3oBaHuil ["anunes, BToporo u TpeTbero 3akoHoB HbIOTOHA, 3aKOHOB COXpaHEHUS MMITYJIbCa U MEXaHMUYECKOW SHEPruH, 3aKOHa
BCEMUPHOTO TATOTEHHUS;

aHaAJIM3UPOBATh U OOBSICHATH TEIJIOBbIE IIPOLIECCHI U SABJIECHUS, UCII0JIb3Ys OCHOBHBIE NojoxkeHnss MKT 1 3akoHbI MONEKyIsIpHON (GU3NKH
U TEPMOAMHAMMKY (CBSI3b JABJIECHUS UI€ATBHOIO I'a3a CO CPEAHEN KHHETUUECKON SHEPTHEN TEIIIOBOTO JBM)KEHUS U KOHLIEHTpaLMEeN ero
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEAHEM KMHETUYECKOW HEPIrHEH TEIUIOBOIO JBHKEHHUS €r0 4YacTUll, CBA3b HABJICHHUSA
UJCAIBHOTO Ta3a C KOHICHTpalMel MOJEKYyJI MW €ro TeMIeparypol, ypaBHeHue MenneneeBa—KnaneipoHa, MNepBblii 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAHEHMS SHEPrUH B TEIUIOBBIX MPOIIECCAX), IPU ITOM HCIOIb30BaTh MATEMATUUECKOE BhIPAKEHHUE 3aKOHOB,
YKa3bIBaTh YCIOBUSI IPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knanelpona;



aHAJM3UPOBATh U OOBSICHATH ANEKTPUIECKHUE SIBICHHS, HCIIOJIb3YS OCHOBHBIE TIOJIOKEHHS M 3aKOHBI 3JIEKTPOAMHAMUKY (3aKOH COXPaHEHHUS
AIIEKTPHUYECKOTO 3apsina, 3aKoH KynoHa, MOTEeHIHAEHOCTD 3JICKTPOCTATHUECKOTO OIS, IPHHIIUAT CYTIEPIIO3UIIUH AIEKTPHUUECKUX MOJIEH,
IIPY 3TOM YKa3bIBas YCIOBHS IMPUMEHUMOCTH 3aKoHa KyioHa, a Takke MpaKTU4YeCKH BaKHBIE COOTHOLICHUS: 3aKOHbI OMa I yJacTka
e ¥ JIJIS 3aMKHYTOH 3JIeKTprudeckoi 1ienw, 3akoH Jxoyns—JIenna, npaBuna Kupxroda, 3akonsr @apanes 1Jis 2JIEKTPOIIN3a);
OIUCHIBATh (PU3NYECKUE MPOLECCHl U SBJICHHUS, UCTIONB3YS BEIUUUHBI: IEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYIIbC TEJIa U CHUCTEMBI
TEJ, CHJa, MOMEHT CHWJIbl, JaBlieHHE, TOTCHIMalbHAs HSHEpPrus, KWHETHYecKass SHEprus, MeXaHWueckas »Heprusi, paboTa CHIIbI,
HEHTPOCTPEMUTEIHHOE YCKOPEHHE, CHIIA TSDKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHUS, MOIIIHOCTh, YHEPTUS B3aUMOAEHCTBHUS Tena ¢ 3eMei
BOJIM3M €€ MOBEPXHOCTH, SHEPrus ynpyroi aedopmaruu Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COIOTHAs TeMIepaTypa Tena, pabora B
TEPMOJIMHAMHUKE, BHYTPEHHSS SHEPTUS UACATHHOTO OJHOATOMHOTO ra3a, padoTa UACaIbHOTO Ta3a, OTHOCHTEIbHAS BIAXKHOCTh BO3/YXa,
KIIJ] nieanpHOTO TEMIIOBOTO ABUTATEIS; SIEKTPUIECKOE M0JIe, HANPSHKEHHOCTD JIEKTPUUECKOTO TI0JIS, HANPSHKEHHOCTD TI0JIST TOYEYHOTO
3apsa WM 3apsDKEHHOTO IIapa B BakKyyMe€ M B JUDJICKTPUKE, MOTEHIHAN 3JIEKTPOCTATUYECKOrO I0JIsA, Pa3sHOCTh MOTEHIIMAJIOB,
AIIEKTPOIBIIKYIIAS CHIIA, CHJIa TOKA, HAMIPSDKEHHE, MOIIHOCTD TOKA, DJIEKTPHUYECKask EMKOCTD TNTIOCKOTO KOHJIEHCATOpPa, COTPOTHBIICHUE
y4acTKa LEMH ¢ TOCIeI0BATEIbHBIM 1 TTAPAUICIIEHBIM COSTMHEHHEM PE3UCTOPOB, SHEPTHs SJIEKTPHUYECKOTO OISl KOHJICHCATOPA;
O0BSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3NIECKUX SBJICHUNA: MEXaHUYECKOE IBM)KEHHUE, TETIJIOBOE ABMKEHHIE YAaCTHII BEIIECTBA, TEIIJIOBOE
paBHOBecHe, OpOYHOBCKOE JABIKEHUE, MU y3usi, UCTIapeHUEe, KUTIEHIE 1 KOHCHC AN, TUIABIEHHE ¥ KPUCTAJUTN3AIHsl, HAIIPaBJICHHOCTh
TETUTOTIePEIauH, SJCKTPU3ALUS Tel, YKBUIIOTEHIIMATBHOCTh TOBEPXHOCTH 3aPSXKEHHOTO MPOBOIHUKA;

MPOBOANTH HCCIICJOBAHNE 3aBUCUMOCTH OAHOW (PU3NYECKOi BEIMYMHBI OT JPYrol C MCIOJIB30BAHUEM MPSIMBIX U3MEPEHHH, IPH ATOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yIbTATHI MMOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEIMYMH B BHJIE TPAPHUKOB C YIETOM
a0COITFOTHBIX MOTPEITHOCTEH N3MEPEHHUH, JIeNIaTh BHIBOJIBI IO PE3Yy/IbTaTaM UCCIICIOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYHH, IPU TOM BHIOMPATh ONTUMAJIbHBIN METO/1 U3MEPEHHSI, OLIECHUBATH A0COIIOTHBIE
¥ OTHOCHUTEIBHBIC OTPEITHOCTH IPSMBIX M KOCBEHHBIX U3MEPCHUH;

MIPOBOJUTH OMBITHI 1O MPOBEPKE MPEATIOKEHHON TMIOTE3bl: MIIAHUPOBATH SKCHIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
aHAJIM3UPOBATh NOIYYCHHBIC PE3yIbTATHI U JIeNaTh BBIBOJ O CTATyCE NPEATI0KEHHOM IMITOTE3bI;

coOmoaaTh mpaBuia 0€30MacHOro TpyJaa NMpU MPOBEIEHUH HUCCIIEOBAHUI B paMKax y4eOHOro SKCIEpUMEHTa, MPAaKTUKyMa U y4eOHO-
HCCIIeIOBATENLCKON M IPOCKTHOM JESATENFHOCTH C HCIOIb30BaHUEM H3MEPUTEIBHBIX YCTPOMCTB M 1a00pPaTOPHOTO 000PYIOBAHNS;
pemaTh pacuéTHBIE 3a/1a41 C IBHO 33/IaHHON M HESIBHO 33JJaHHOM (pr3MuecKoi MOJIeNbIO: Ha OCHOBAHUHU aHaJIN3a YCIIOBHsI 00OCHOBBIBATH
BBIOOp (m3myeckoil Monenu, oTBevamomeld TpeOOBaHMAM 3a/add, NMPUMEHSATH (HOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThI
($u3NYeCKUX TEOpHUil MPU UCIOIB30BAHUM MAaTEMAaTHUYECKUX METOOB PEIICHHUS 3a/1a4, IPOBOAUTH PAcYEThl HA OCHOBAaHMH UMEIOIIUXCS
JTAHHBIX, AaHAJTM3UPOBAThH PE3YJIbTAThl U KOPPEKTHPOBATH METO/IBI PEIICHUS C YUYETOM TOITYIEHHBIX PE3yIbTATOB;



pelaTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIIre PUMEHECHUS 3HAHUN U3 Pa3HBIX Pa3esioB Kypca (DM3MKH, a TAK)KE MHTETPAIUU 3HAHUN U3
JIPYTHUX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA: BEICTPAUBATh JIOTHIECKYIO TIETIOYKY PACCYKICHUH C OMOPOH HA M3yUCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UYECKUE SIBIICHUS,

WCIIOJIb30BaTh TEOPETUUYCCKUE 3HAHMS JJIi OOBSICHEHWS OCHOBHBIX TNPUHITUIIOB PAOOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHUUICCKUX
YCTPOHCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

MIPUBOJIUTH MPUMEPHI BKIIAJa POCCHMCKUX U 3apyO0CKHBIX YIEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO
MUpA, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

AQHAIM3UPOBATh U OLCHWUBATH IOCIICICTBUS OBITOBOM W IMPOM3BOJCTBEHHOHW JICATCILHOCTH YEIOBEKAa, CBS3aHHOW C (DM3MUYECKUMU
MPOIECCaMU, C TIO3UIIUI IKOJOTHYECKOW O€30MacHOCTH, MPEICTABICHUI O PaIllMOHAIBLHOM MPUPOIOIOIB30BAHNUHU, & TAKXKE Pa3yMHOM
WCIIOJIb30BAHUU JOCTHKCHUI HAYKU U TEXHOJOTHH JIJIs TadbHEHIIero pa3BUTUS YeJI0BEUECKOTO O0IeCTBA;

NPUMEHSTh PA3JIMYHbIC CIIOCOOBI paboThl ¢ WHPOpManued (U3NYECKOTO CONCPXKAHHUS C KCIOJIb30BAHUEM COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHbBIE MH(DOPMAIIMOHHBIC TEXHOJOTUHU JIJIS TIOWCKA, MEepepaboTKu |
MPEIbsIBICHUS YIeOHOH M HaydHO-TIOMYJISIPHON MH(OpMAIUK, CTPYKTYPUPOBAaHUS M HHTEPIPETAllUH MH()OPMAIMH, TOJYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATh IMOJydaeMyr0 HMH(OpPMAIMIO U OLIEHHBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIUXCSI 3HAHWH, TaK U HAa OCHOBE aHaIM3a NCTOYHHKA HH(OpMAIHH;

MIPOSIBIISATH OPTaHU3AIMOHHBIE W MMO3HABATEIbHBIE YMEHHUS CAMOCTOATEIBFHOTO MPUOOPETEHUsI HOBBIX 3HAHUI B MPOIECCE BBIMOIHEHUS
MIPOSKTHBIX U y4eOHO-HCCIIE0BATEILCKUX PadoT;

paboTaTth B TPYIIE C KMCIOJHEHHEM pPA3JIMYHBIX COLHUAIBHBIX POJIEH, MJIAHUPOBATh PAOOTY TPYIIBI, PAMOHAIBHO PACIPEICNATh
JeSITSIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJICKBATHO OIICHUBATH BKJIA/ KAXKIO0TO M3 YYACTHUKOB I'PYIIIIHI B PEIICHUE PACCMATPUBAECMOM
poOJIEMBI;

MPOSIBIISATh MOTHUBAIIHIO K OyayIiei mpodecCHOHAIBHOM IeATETPHOCTH 10 CICIHATEHOCTAM (PU3UKO-TEXHUIECKOTO MTPOdHUIIS.

K xonmy oOyuenust B 11 knacce nmpeIMeTHBIE PE3YNIbTaThl HA YIIIYOJIEHHOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITHXCSI
YMEHUH:

MOHUMATh POJIb (PU3UKH B IKOHOMHUECKOM, TEXHOJIOTMYECKON, COIMATBHON M ATHUECKOM cepax NesITeTbHOCTH YeTI0BEKa, POJib M MECTO
(Gu3MKN B COBPEMEHHOI Hay4yHOH KapTHHE MHUPA, POJb ACTPOHOMMHU B MPAKTUYECKOW JI€ATEIbHOCTH YeJIOBeKa U JlalbHENIIeM HayyHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHHUE OIMUCATEIBHOM, CHCTEMaTH3UPYIOICH, 00bICHUTEIFHON U MPOTHOCTHUECKOW GyHKINH (Pr3HuecKoit
TEOPHUH — HIEKTPOAUHAMUKH, CIIEUAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DM3UKH, pOJIb (PU3HYECKON TEOPUU B (HOPMUPOBAHUU
MPEICTaBICHUH O PU3NUECKONW KapTHHE MHpa, MECTO (PU3NYECKON KapTHHBI MUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIEHUNA O IPUPOJIE;



pasznuyaTh YCJIOBUSA MPUMEHHUMOCTH MOJenei (GU3NYecCKUX Teld U MPOIECCOB (SIBICHMI): OJHOPOMHOE IIEKTPUUYECKOE U OJHOPOIHOE
MarHuTHOE TOJIsl, TAPMOHUYECKHE KOJIeOaHHs, MaTeMAaTHIYECKUN MAasTHUK, UICAJIbHBIA MPYKUHHBIA MasTHUK, TAPMOHHYECKHE BOJHBI,
UJealbHbIN KoJebaTeabHbIi KOHTYD, TOHKAs JIMH3a, MOJIeJIei aTOMa, aTOMHOTO s/Ipa M KBAaHTOBOW MOJIETH CBETA;

pasnuyath ycioBHs (TpaHUIIBI, O0JIACTH) MPUMEHUMOCTH (HU3MYECKUX 3aKOHOB, TIOHMMATh BCEOOMMU XapakTep (yHIaMeHTaIbHBIX
3aKOHOB U OIPAaHUYEHHOCTH UCTOIb30BAaHMUS YaCTHBIX 3aKOHOB,;

aHAJM3UPOBATH M OOBACHATH DJIEKTPOMATrHUTHEIE TIPOLIECCHI U SBJICHHS, UCIIOIb3Ys OCHOBHBIC TTOJIOKEHUS U 3aKOHBI AJIEKTPOJUHAMUKA
U CIeUUaJbHOW TEOpPUH OTHOCHTEIBHOCTH (3aKOH COXpaHEHUs JJIEKTPUYECKOro 3apsia, cuia Amiepa, cwia JlopeHna, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIMH, IpaBuiio JIeHna, csa3b DJC caMOMHIYKIIMH B 3JIEMEHTE 3JIEKTPUUECKON LIEMHN CO CKOPOCThIO U3MEHEHUS
CHJIBI TOKA, TIOCTYJIAThl CIIEUATIBHON TEOPUH OTHOCUTEIBHOCTH DMHILITEHA);

aHaTU3UPOBATh U OOBSICHATH KBAHTOBBIE IPOIIECCHI U SBJICHUS, UCTIONB3YS MOJO0KEHHUS KBAaHTOBOM (U3MKHU (YpaBHEHHE DUHIITEHHA 115
dboTtodrddekTa, mepBbIii U BTOPOU mocTynaTsl bopa, MpUHIKMIT COOTHOIIEHUST HeompenenéHHocTei [ elizendepra, 3aKOHBI COXPaHECHHS
3aps/10BOTO U MaCCOBOT'O YHCEJ U SHEPTUM B SACPHBIX PEAKIMX, 3aKOH PaJOaKTUBHOIO pacnana);

ONMUCHIBATh (PU3MUECKHE IMPOLECChl U SIBICHUSA, HCIONb3yd BEJIMYMHBI: HAMPSHKEHHOCTh OSJEKTPUUECKOro TOJs, MOTEHLHUal
AJEKTPOCTATUYECKOTO TOJIS, Pa3HOCTh MOTEHIUAJIOB, 3JIEKTPOIBHKYIIAs CUJIA, MHAYKIMS MArHUTHOTO IOJII, MAarHUTHBIN MOTOK, CHJIA
Amnepa, HTHIYKTUBHOCTb, 3JIEKTPOJIBUKYILAs CHJIa CAMOWHIYKIIMY, SHEPTUS MAarHUTHOTO I0JI1 IPOBOJHMUKA C TOKOM, PEJIATUBUCTCKUI
WUMITYJIBC, TIOJIHAS YHEPTHsl, YHEPTHUsl MOKOsI CBOOOHON YaCTHUIIbI, SHEPTUS U UMITYJbC (POTOHA, MACCOBOE YUCIIO U 3apsij Sapa, SHEPTUs
CBSI3M s111pa;

OOBSACHATH OCOOCHHOCTHU MPOTEKAaHUs (PU3MUECKUX SBJICHUN: JIEKTPOMarHUTHAsI MHAYKLHUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(d epeHIIUs
BOJIH, TUQPAKIHS, TUCIIEPCHS, MTOJIHOE BHYTPEHHEE OoTpaxeHue, (horodnexrpuueckuil rddekt (hotorddekr), anbda- u OGera-pacnagsl
s1ep, TaMMa-u3lIydeHue sijiep, Pu3ndeckue NPUHIUIBI CIEKTPAJIbHOTO aHaln3a U paboThI Ja3epa;

OIIpEAEIIATh HAPaBIEHUE UHIYKIIMM MarHUTHOTO 1OJIs IPOBOJHUKA C TOKOM, CHJIbI AMniepa u cuibl JlopeHna;

CTPOUTH U300paKeHUE, CO3/IaBaeMOe IJIOCKUM 3€pKaJIoM, TOHKOM TMH30M, U PacCUUTHIBATH €T0 XapaKTEePUCTUKH;

MPUMEHSTh OCHOBOIOJIATAIONINE aCTPOHOMHUYECKUE TOHATHUS, TEOPUU W 3aKOHBI JUIS aHaIn3a U OOBSICHEHUS (PU3UYECKHX IMPOLECCOB,
MIPOUCXOJISIINX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKTaJaKTHUECKOU cpefie; IBUKEHHsI HeOECHBIX TEJ, IBOJIOLNH 3BE311 U BeeneHHO;
MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NYECKHX BEIMYMH C HCIIOJIB30BAHHEM IPSMBIX W3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DMKCHPOBaTh PE3y/lbTaThl MOJTYYEHHONH 3aBUCHUMOCTH (PU3MUECKUX BEIWYMH B BUJE TI'padUKOB C Y4ETOM aOCOIFOTHBIX
MOTPEIIHOCTEN U3MEPEHUH, 1€1aTh BBIBOJIBI 10 pE3YyNIbTaTaM UCCIIEIOBaHUS;

MIPOBOAUTH KOCBEHHbBIE U3MEPEHUs (PU3NUECKUX BEIUYUH, IPU 3TOM BbIOUPATh ONTUMAIBHBIA METOJ] U3MEPEHUS, OLICHUBATh A0CONIOTHBIE
1 OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;



MPOBOJIUTH OTMBITHI 1O MPOBEPKE MPEIIOKEHHON THUIMOTE3bI: TNIAHUPOBATH IKCICPUMEHT, COOUPATh IKCIICPUMEHTAIBHYIO YCTAaHOBKY,
AQHAIM3UPOBATH MMOTYICHHBIC PE3YJIBTATHI U JISIATh BEIBOJ O CTATYCE MPEIIOKESHHOW TUTIOTE3HI;

OIUCHIBATH METOJIbI MOJYYCHHS HAYYHBIX AaCTPOHOMHUYECKUX 3HAHUIA,

coOroaTh mpaBmiia 0€30MacHOro Tpyla NMpU MPOBEIECHUH HCCIIEOBAaHUI B paMKaxX y4eOHOTO HKCIEpUMEHTa, PaKTUKyMa U y4eOHO-
HCCIIEeIOBATEIbCKON U MPOEKTHOU JAESTENFHOCTH C UCTIONB30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB B 1a00OPaTOPHOTO 000PYIOBAHUS;
pemaTh pacy€éTHBIC 33a7a9d C SBHO 3a/IaHHOW W HESBHO 3aJlaHHON (PM3NYECKOH MOJIENBIO: HA OCHOBAHHMW aHAJIN3a YCIIOBUS BBHIOMPATH
(du3nueckre MOJIeTH, OTBEYAIOIINE TPEOOBAHUSIM 3a7a4uH, MPUMEHSATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIATHI (PU3NIECKUX
TEOPUH TIPH HCIOIH30BAHUM MATEMATHYCCKUX METOIOB PENICHHs 3a1ad, MPOBOJUTH PAcUéThl HA OCHOBAHHHM HMCIOIIMXCS JTaHHBIX,
aHAJIM3UPOBATh PE3YIbTATHI U KOPPEKTUPOBATH METO/IbI PEUICHUS C YIETOM MOJTYYCHHBIX PE3YJIbTaTOB;

pemaTh Ka4eCTBECHHBIC 3a/1a4H, TPEOYIOIIHe MPUMEHEHHUS 3HAHUHN 13 Pa3HBIX pa3zeiioB Kypca (DM3HMKH, a TAKKEe MHTETPAIMH 3HAHUHN U3
JIPYTHUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA: BEICTPAUBAThH JIOTHYECKYIO IIETIOYKY PACCYKIEHUN ¢ OMOPOI Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UYECKUE SIBIICHUS;

UCTOJIB30BaTh TEOPETUYECCKHE 3HAHUS JUII OOBSCHCHHS OCHOBHBIX TPUHIIMIIOB PAaOOTHI M3MEPUTEIBHBIX MPHUOOPOB, TEXHHUYECKUX
YCTPOMHCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIA/1a POCCUICKHX M 3apyOCIKHBIX YUCHBIX -(DU3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHUE TIPOIIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBaTh W OIICHWUBATh TOCJICICTBHUS OBITOBOW M TMPOU3BOIACTBEHHOW JEATCILHOCTH YEJIOBEKA, CBS3aHHON C (DU3NYECKHMU
MpoIeCCaMu, C TIO3ULUI IKOJIOTHYECKONW Oe30MacHOCTH, MPEICTABICHUH O PAlMOHAIBHOM HPUPOAONOIB30BAaHIH, & TAKXKE PAa3yMHOM
WCIOJIb30BAHUU JIOCTHKCHUN HAYKU M TEXHOJIOTUH IS JAIbHEHIIIETO Pa3BUTHS YEJIOBEUECKOTO O0IIeCTBa;

NPUMEHSITh Pa3INYHbIe CHOCOOBI paboThl ¢ uHMOpManMeld QU3NISCKOr0 CONEPKaHUS C HCHOJIB30BAHHEM COBPEMCHHBIX
WHQPOPMAIIMOHHBIX TEXHOJIOTUH, IPU 3TOM HCIIOJIb30BaTh COBPEMEHHBbIC MH()OPMAIIMOHHBIE TEXHOJIOTHUH JJIsi MTOKWCKA, MepepaboTKH U
MpebsBICHUST Y4eOHONH U HAyYHO-TIOMYJISPHON WMHGPOpPMAIIUU, CTPYKTYPHUPOBAHUS W WHTEpIpeTalud WH()OpPMAIUU, TOTy4YEeHHOW U3
Pa3IUYHBIX UCTOYHHKOB, KPUTHUSCKH aHAIM3MPOBATH IMOJydaeMyl) HMH(OPMAIIMIO M OIICHHBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE
WUMEIOIINXCSI 3HAHUH, TaK U Ha OCHOBE aHAJIN3a NCTOYHUKA HH(popMaIum;

MIPOSIBIISATE OPTAaHU3AIMOHHBIC W MMO3HABATEIbHBIE YMEHHUS CAMOCTOSTEIBLHOTO MPUOOPETEHUsT HOBBIX 3HAHUHN B MPOIECCE BBIMOJIHECHUS
MPOEKTHBIX U y4eOHO-HCCIe0BATEICKUX padoT;

paboTaTh B TPYIIE C WCIIOTHCHHEM pPa3IMYHBIX COIMAJBHBIX POJICH, IUIAaHUPOBATH PAaOOTy TPYIIIBI, PAMOHAIBLHO PaCIpeaesaTh
NeSTENBHOCTh B HECTAHAAPTHBIX CUTYaIIUAX, aJIEKBATHO OIICHUBATH BKJIAJ KaXKI0T0 U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMATPUBAEMOM
poOIIEMBI;

MPOSIBJISITH MOTUBAIIHIO K OyyIeH mpodheCCHOHAIBHON ACATEIBHOCTH 110 CIIEIUAIBHOCTAM (PU3UKO-TEXHUIECKOTO TPOdHIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IlpakTHueckue
n/n NporpaMMbl Bcero odpa3oBaTejibHbIE
padoThbI padoThbI
pecypcsbl
Pa3aen 1. HAYUYHBIH METO/ ITO3HAHUS ITIPUPO/IBI
11 Hayunblit MeTO1 TO3HAHUS TPUPOIBI 6 bubmorexa LIOK
' ya A PP https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
bubnunorexa LIOK
21 Kunematitka 10 1 https://m.edso00.ru/7f41bf72
but6mmoreka [IOK
22 | Nuavuia 10 https://m.edso00.ru/7f41bf72
n bu6mmorexa LIOK
23 Cratika TBEpOTO TENA > 1 https://m.edso00.ru/7f41bf72
but6mmoreka [JOK
2.4 3aKOHBI COXPAHCHHS B MEXAHUKE 10 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
. bubmuoreka [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 15 1 httos://m.edsoo.ru/7FA1bF72
3.2 Tepmonunamuka. TenaoBbie MalIMHbI 20 1 bubnmorexa HOK

https://m.edsoo.ru/7f41bf72
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33 ArperatHble cocTosiHUs BenecTBa. Da3oBbie 14 bubnuorexa [IOK
' MePEXO/IbI https://m.edso00.ru/7f41bf72
Hroro mo pazneny 49
Paznen 4. DJIEKTPOANHAMUKA
but6mmoreka [JOK
4.1 UeKTpirieckoe moxe 24 https://m.edsoo.ru/7f41bf72
. . bubnuorexa [IOK
4.2 [TocTosIHHBIN AIIEKTPUUECKUI TOK 24 httos://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
4.3 Toxit B pasmiribix cpeax 0 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 54
Pa3aen 5. PUSHUECKUN MPAKTUKYM
5.1 DuU3nYECKUil MPaKTUKYM 16 16
Hroro no pazueny 16
PesepBHoe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB H TeM nudpoBkIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMPOrpamMMblI Bcero odpa3oBaTeJbHbIE
padoThbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOJANHAMUKA
bu6anoreka LIOK
11 Marmntiioe nose 14 https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
1.2 DJICKTPOMATHHTHAS MH/IYKINA 13 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bubnaunorexa LIOK
21 Mexamiieckue koneOarHs 10 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.2 1
DIICKTPOMATHHTHEIC KOTICOAHHS > https://m.eds00.ru/7f41c97c
53 MexaHu4eCcKHe U JIEKTPOMArHUTHbBIE 10 1 bu6muoreka [IOK
' BOJIHEI https://m.edso00.ru/7f41c97¢c
but6mmoreka [IOK
24 Onrika 25 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 60
Pa3aen 3. OCHOBBI CIHIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmoreka [IOK
3.1 Octosst CTO > ! https://m.edsoo.ru/7f41c97¢c
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Pasznen 4. KBAHTOBASA ®PU3UKA

4.1 KopnyckyisipHO-BOJIHOBOH Ayajan3M 15 bubmorera [JOK
' PHYCKY AP oy https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 Dusnka aToma S https://m.edso00.ru/7f41c97c
43 ®u3nka aTOMHOTIO s1/1pa ¥ 3JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTUIL https://m.edso00.ru/7f41c97c
Hroro no paznery 25

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

but6mmoreka [IOK
5.1 DneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU 12 httos://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 12
Pa3zaen 6. PUSHUECKUM MPAKTUKYM
6.1 OU3NYECKUIN MPAKTUKYM 16 16
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOLUIEE IOBTOPEHHUE
CucremaTu3anus u 00001IeHHE
71 MPEIMETHOTO COAEPKAHUS U OIbITa 15 bubmnorexa LIOK
' NS TEIIbHOCTH, IPUOOPETEHHOTO MTPU https://m.edso0.ru/7f41c97c
n3ydeHnu kypca ¢usuku 10 — 11 kmaccos
Hroro no paszneny 15
PezepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos
Ne DJIeKTPOHHBIE M (pOBLIE
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThI
1 ®dwusuka — pyHaaMeHTaIbHAS HAYKa O 1 bu6mmoteka [IOK
pupoae https://m.edsoo.ru/7f41bf72
5 Hayunblit MeTO TO3HAHUS U METOBI 1 bubmuorexa [IOK
uccaeaoBaHus GU3NIECKUX SIBICHUI https://m.edsoo.ru/7f41bf72
DKCIEPUMEHT U TEOpHs B MPOIIECCE
3 H03Ha}II)I/I$I MIPUPOIBI pHa6Jn0p €HUE U 1 bubmorexa LIOK
PUpOIBL A https://m.edsoo.ru/7f41bf72
HKCIIEPUMEHT B (hU3HMKE
bu6nmoreka [IOK
4 Crioco6s1 nu3mepe 3U4ec e 1
. bl H3MEPCHITT QU3HHCCKHX BEIHHMH https://m.edsoo.ru/7f41bf72
AOCOIIOTHAS U OTHOCHTEIbHAS
5 MOTPEUIHOCTH U3MEPEHUHN (PU3NUECKUX 1 buommorera LOK
P P https://m.edsoo.ru/7f41bf72
BEJTMYMH
MonenmupoBanue B pusuke. Poias u mecto
5 ¢u3uku B OpMHUPOBAHUH COBPEMEHHOMN 1 bubnmoreka [IOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo0.ru/7f41bf72
NeSATEIbHOCTH JIF0IeH
Mexanuueckoe nBmxeHue. Cucrema
7 otcdeTa. OTHOCHUTEIIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [IOK
nerxenus. [Ipsmas u odpatHas 3a1aun https://m.edsoo.ru/7f41bf72
MEXaHHUKHU
8 Pannyc-BekTop MaTepralbHON TOUKH, €70 1 bubnmoreka [JOK

MIPOEKIIMU HA OCU KOOpAUHAT. TpaekTopus.

https://m.edsoo.ru/7f41bf72
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[Tepememienue. CkopocTh. X mpoekuuu Ha
OCH KOOpAUHAT

PaBHOMEpHOE IPSAMOJIMHEVHOE IBUKEHHUE.

bubnunorexa LIOK

9 ['paduueckoe onncanre paBHOMEPHOTO
pag 5 p p https://m.edsoo.ru/7f41bf72
MPSIMOJIMHEHHOTO JBUKEHUS
10 Crno)xeHue MepeMeIeHni U CKOPOCTEH. bubnmnoreka [JOK
Pemenne 3anau https://m.edsoo.ru/7f41c97c
HepaBHomepHoe nBrxeHre. MrHoBeHHas
11 cKopocTb. YckopeHnue. [Ipsimonuneiinoe bubmmorexa [JOK
P ' P P https://m.edsoo.ru/7f41c97¢c
JIBUKEHHE C MTOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue NpsIMOIUHEIHOTO bu6mmoreka LIOK
JIBUKEHHUS C IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/7f41c97c
CBoOoaHoOe majieHne. Y CKopeHue
13 CBOOOIHOTO MaieHNsI. 3aBUCUMOCTD bubmuorexa [IOK
KOOPJWHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo0.ru/7f41c97c
BPEMEHU U UX rpaduku
14 JIBr>xeHue Tena, OpOLIEHHOTO MO YIJIOM K bubnnorexa [IOK
TOPU30HTY https://m.edsoo.ru/7f41c97¢c
KpuBonuneiinoe nBuxeHue. J[BrkeHue 1no
OKPY’KHOCTH. YTJIOBas U JIMHEHAas
15 CK(I))y())KCTB [lepuon u yactora bubmmorexa [IOK
P - EpHOA ' https://m.edsoo.ru/7f41c97¢c
LleHTpOCTpEMUTENBHOE U TTOJTHOE
yCKOpeHue
KonTponbHas pabora no Teme
16 n n
Kunematuka
17 Ilepssiif 3akoH HeroTtoHna. MHepunanpHble bubnnorexa [IOK

CHCTEMBI OTCUETA. HpI/IHI_[I/IH

https://m.edsoo.ru/ff0c32e2
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OTHOCHUTENbHOCTH ["anmuies.
HewnneprmanbeHble cucTeMbl OTCUETA

Cuna. PaBHOg€e#cTBYIOIIAs cuita. Bropoii

bu6nmoreka [IOK

18
3akoH Hprorona. Macca https://m.edsoo.ru/ff0c33e6
19 B3aumopeiicteue Ten. TpeTuii 3akoH bubnmoreka [JOK
HeroToHa https://m.edsoo.ru/ff0c3508
20 [TpuHiun cynepnosunuu cuil. Pemenue bubnunorexa [IOK
3a71a4 Ha IPUMEHEeHUe 3aK0HOB HproTOHA https://m.edso0.ru/ff0c3620
3aKOH BCEMHUPHOTO TATOTECHUSI.
21 OKBHUBAJIEHTHOCTh I'PAaBUTAlIMOHHON U bubnnorexa HOK
N P https://m.edsoo.ru/ff0c372e
WHEPTHOM MacChI
29 Cuna TSKeCTH B YCKOpeHHe CBOOOTHOTO bubmuotexa [IOK
naJicHus https://m.edsoo.ru/ff0c39cc
JIBukeHre HeOECHBIX Te U UX
23 MCKYCCTBEHHBIX CITyTHHUKOB. [lepBas bubmmorexa [IOK
Y Y P https://m.edsoo.ru/ff0c3ada
KOCMMUEeCKasi CKOpocTb. 3akoHbl Kerepa
bubnuorexa [IOK
24 . I'yka. B
Cuna ynpyroctu. 3axon I'yka. Bec rena https://m.edsoo.ru/ffOc3be8
Cuna tpenwus. [Ipupona u BUABI CUIT TPEHUS.
25 I[Bnncefme B mnpxgcfn u ra:i c éT(I))M brbmmorexa LIOK
A re https://m.edsoo.ru/7f41bf72
CUJIBI COIIPOTUBIICHUS CPEIbI
26 Hasnenue. ['mapocraTnueckoe 1aBiIeHUE. bubnuotexa [IOK
Cuna Apxumena https://m.edsoo.ru/7f41bf72
97 AbcomotHO TBepaoe Teno. [loctynarensHoe bubnnorexa [IOK
U BpallaTeJIbHOE JBUKEHUE TBEPAOrO Tella https://m.edsoo.ru/7f41bf72
08 MOMEHT CuJIbl OTHOCUTEIBHO OCH bubnmoreka [JOK

Bpaienus. [Ineqo cuibl

https://m.edsoo.ru/ff0c3620
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CrnosxeHue cuil, MPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TskecTH Tena. Y ClioBus

bubnuorexa [IOK

29
paBHOBECHS TBEPAOTO Tena. Buasl https://m.edsoo.ru/ff0c372e
paBHOBECHS
bubmuorexa [IOK
30 Pemenue 3anau «PaBHOBecHe»
a https://m.edsoo.ru/ff0c39cc
31 KonTponbhas pabora no teme "J[uHamuka.
Craruka TBepaoro tena'
Nmnynbsc MmaTepuanbHOW TOUYKH, CUCTEMBI
32 MaTtepuaibHbIX Touek. LleHTp Macce cucteMbl bubnmoreka [JOK
MaTepHuaabHbIX TOUEK. Teopema o IBUKEHUU https://m.edsoo.ru/ffOc3ada
LIEHTpa Macc
NMniynbe cuibl 1 ”3BMEHEHUE UMITYJIbCa
33 Tenay3aKOH COXpAaHEHUS UMIT J'IBCZ. bubmmorexa [IOK
' p Y ' https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBHKEHUE
MoMeHT uMIyJIbca MAaTEPUAIIBHON TOUKH.
34 [IpencraBieHre 0 COXpaHEHUU MOMEHTA bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c4502
UMITYJIbCa B IICHTPAIBHBIX MOJIAX
bu6mmoreka [JOK
35 Pemenue 3amnau «IMmynbe»
a Y https://m.edsoo.ru/ffOc461a
Pabora cuibl Ha MaToOM U HA KOHEYHOM
nepemetneHuu. [ 'paduueckoe bubnmorexa [JOK
36
MpeACTaBICHUE PabOThI CUITBI. MOIITHOCTH https://m.edsoo.ru/ff0c478c
CUJIBI
Kunernuaeckas sueprus. Teopema 06
. bubnmoreka [JOK
37 W3MEHEHUU KMHETUYECKOU SHEPT U

MaTepHaHLHOﬁ TOYKH

https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4fde

HOTCHHI/IaHBHHC 1 HCIIOTCHIUAJIBbHBIC CHUJIBI.

38 ITorenimanbHas sHeprus. Bropas bubmorexa [JOK
1t PTHAL. p https://m.edsoo.ru/ffOc511e
KOCMHYECKasi CKOPOCTh
Tpetbs kocMUYecKasi CKOpOCThb. CBSI3b
paboTHl HEMOTCHITUAIBHBIX CHII C
39 W3MEHEHUEM MEXaHUYECKOU DHEPIUHU bubnnorexa LHOK
p https://m.edsoo.ru/ff0c3be8
CHUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKOU IHEPrUun
Yupyrue 1 HeyIpyrue CTOJIKHOBEHUSL.
40 % sz;eﬂne Eey Hp}J/'IrJ'II/I JIS1 UAeaJIbHOMN Bubmorexa ITOK
p PHY a a https://m.edsoo.ru/ff0c3d00
JKUIKOCTH
A1 KonrponbHas padora 1o Teme "3aKoHbI
COXpaHEHHUs B MeXaHUKe"
PazBuTHe npencraBiaeHuil 0 IpUPOIE
P PP bu6nmorexa [IOK
42 Ter1oTel. OcHOBHEIE ITonoxkeHnsa MKT.
https://m.edsoo.ru/ff0c3f76
Jduddysus. BpoyHOBCKOE ABIKEHHE
Ctpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPIBIX TeJl. XapakTep ABIKCHUS U Bubmaorexa ITOK
PA o p pA https://m.edsoo.ru/ffOc4fde
B3aMOJEHCTBUS YaCTHULl BEI[ECTBA
Macca u pa3smepbsl MOJIEKYJI (aTOMOB).
44 Kom/mecho Bep ecTBa FEIOC"E“OSIHHaH) bubmnorexa [JOK
B ’ https://m.edsoo.ru/ff0c511e
ABoraapo
45 Temneparypa. TennoBoe paBHOBeCHE. bubnmoreka [JOK
[Ikana Lenbcus https://m.edsoo.ru/ffOc4fde
46 Pemenue 3amau «TemioBoe paBHOBECUE) bubmorexa LHOK
A p https://m.edsoo.ru/ffOc511e
. Bbubanorexa [IOK
47 Wneanpublil ra3. ['a30Bble 3aKOHBI 1

https://m.edsoo.ru/ff0c570e
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48 VYpaBuenne MenaeneeBa-Knanelipona. bubnmoreka [JOK
Pemenne 3amau https://m.edsoo.ru/ff0c5952
49 AbcomoTHas Temreparypa. 3akoH bubnnorexa [IOK
JlansTOHA https://m.edsoo.ru/ff0c5¢c36
50 M3omporieccrl B H1eaibHOM Ta3e ¢ bubnmoreka [JOK
MOCTOSTHHBIM KOJIMUECTBOM BEIECTBA https://m.edsoo.ru/ff0c5¢c36
51 I'paduueckoe npeacraBaeHue bubnunorexa [IOK
M30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa https://m.edsoo.ru/ffOc5efc
bu6nmorexa [IOK
52 OctosHoe ypasrerne MKT https://m.edso0.ru/ff0c6230
53 Pemenue 3amau «OCHOBHOE ypaBHEHHE bu6nunorexa [IOK
MKT» https://m.edsoo.ru/ff0c600a
CBs13b a0COTIOTHOM TEMIIEPATYPHI
54 TepMO,I[HHaMI/f"IeCKOfI CIiI’CTeMLI CO cpenHen
KHHETUICCKOM SHEPTUEH MOCTYATSIIBHOTO
TEIJIOBOTO JABW)KCHUS €€ 4aCTHI]
55 O0600611eHre U cUCTeMaTH3alus 3HAHUN 0
teme "OcHoBbl MKT"
56 KonTponbhas pabora no teme "OCHOBBI bubmmorexa LIOK
MKT" https://m.edsoo.ru/ff0c6938
TepmoanHamMuueckas cuctema. 3aiaHue
BHeWHUX ycnoBuid 1uist T/l cucteMsl.
57 BremHue v BHyTpeHHUE TTapaMeETPBHI. bubmuorexa [IOK

[Tapametpsl T/l cucTemsl Kak cpeaHUE
3HA4YCHMs BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/ff0c6a50
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Hy.]'ICBOC Ha4aJlo TCpMOJUHaAMUKH.

but6mmoreka [IOK
58 CamMonpon3BosibHas peaakcamus T
p p s T/1 https://m.eds00.ru/ff0c630b6
CHUCTEMBI K TEIIIOBOMY PaBHOBECHIO
Monens uaeanbLHOro raza B
59 TEPMOJUHAMUKE. Y CIIOBUS IPUMEHUMOCTH bubmorexa [IOK
pv A ' P https://m.edsoo.ru/ffoc64d8
JTOHN MOJEIN
60 VYpasuenue Menneneesa-Knamneiipona u bubnnoreka [JOK
BBIPAKCHUE JUUIS1 BHYTPEHHEN SHEPrUuu https://m.edso0.ru/ff0c65f0
Bripaxkenue 17151 BHyTpeHHEH SHEPTrun
61 OJIHOATOMHOT'O HJIeaJILbHOTO Ta3a. bu6nuorexa LIOK
KBasucrarudeckne M HeCTaTHUECKHE https://m.edsoo.ru/ff0c6708
MIPOLIECCHI
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE.
62 Brruncnenue paboTsl 1o rpaduky mpoiecca bubmmorexa [IOK
p p y 1pont https://m.edsoo.ru/ff0c6820
Ha pV-auarpamme
Teronepenaya kak crmocod M3MEHEHUS
63 BHyTpeHHeH 3Heprun TJI cuctemsl 6e3 bubmorexa LIOK
yIp p https://m.edsoo.ru/ff0c570e
COBepIIeHHS pabOTHI
64 Konsex1us, TemIonpoBOAHOCTD, U3ITyUeHHUE bubmorexa HOK
1 pOBOA MBI https://m.edsoo.ru/ff0c5952
KomnuyectBo TemnoTel. TemioéMKOCTE Tena.
65 VYaenbHas ¥ MOISIpHAs TEINIOEMKOCTH bubnuorexa [IOK
BEIIECTBA. Y IeJIbHAs TEIJIOTa CrOPaHUs https://m.edsoo.ru/ff0c5c36
TOIJINBA
66 Pacuér xonmyecTBa TEMIOTHI ITPU bubnnorexa [IOK
TEeIIonepenaye https://m.edso0.ru/ff0c5c36
67 [TonsTue 00 aguabaTHOM MpoIEcCe. bubmuorexa [IOK

[TepBblii 3aKOH TEPMOIMHAMUKHU

https://m.edsoo.ru/ffOc5efc
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KomngecTBO TEIIIOTHI M pa60Ta KaK MCpPEI

68 W3MCHEHHUS BHyTpeHHeH sueprun T]] Brbmorexa LIOK
yTP P https://m.eds00.ru/ff0c6230
CHCTEMBI
BTtopoii 3aKk0H TepMOJUHAMUKH IS
69 aBIfOBeCHBIX u HIZ aIBIHOBeCHHXHn OIICCCOB bubmorera [JOK
P p pont ’ https://m.edsoo.ru/ff0c600a
HeobpaTtuMocTs MpUpOIHBIX TPOIIECCOB
70 [IpyHIMIIBI 1EMCTBUS TEIUIOBBIX MAIlIVH. bubnmorexa [IOK
KII/ https://m.edsoo.ru/ff0c64d8
71 MaxkcumansHoe 3Hadenue KI1JI. Iukin bubmuorexa [IOK
Kapno https.//m.edso0.ru/ff0c65f0
bu6mmoreka [IOK
72 P K
cuierme sajad «Luir Kapro» https://m.edso0.ru/ff0c6938
DKOJIOTHYECKHE aCIEKTHI UCIIOIb30BaHUS
73 TEIJIOBBIX ABHUraTeleii. TemnoBoe bubmorexa LHOK
A T https://m.edsoo.ru/ff0c6a50
3arpsi3HEHUE OKPYKAIOMICH CpeIbl
74 Pemenue 3amau «TeIioBeIe IBUTATSIIHDY bubmorera [IOK
A A https://m.edso0.ru/ff0c63b6
O06o001IeHNEe U CHCTEMATH3aLMs 3HAHUH 110
75 teme "Tepmoaunamuka. TerToBeIe bubmorexa HOK
'1? A ' https://m.edsoo.ru/ff0c64d8
MAaIIHHBI
76 Konrponsnas pabora o teme bubnuorexa [IOK
"Tepmoannamuka. TernoBble MalInHe!" https://m.edso0.ru/ff0c65f0
[TapooOpa3zoBaHue U KOHICHCAIIHS.
7 Hcnmapenue u kuneHue. Y IelibHas TEILIOTa bubmorexa [JOK
P thde https://m.edso0.ru/ff0c6708
napooOpa3oBaHus
HacplleHHbIe 1 HEHACKHIICHHEIC TIAPHI.
B 0 P bubmuorexa [IOK
78 KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U

JaBJICHHA HACBIMICHHOI'O Mapa OT

https://m.edsoo.ru/ff0c6820
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TEeMIIepaTyphl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIIIIECHHOTO TIapa. 3aBUCUMOCTh
TEeMIIEpaTyphbl KUIIEHUSI OT AaBJICHUS B
JKHJKOCTH

BrnaxkHocTh Bo3iyxa. AGCONIOTHAs U bubnnorexa [IOK
79
OTHOCHTEJIbHAS BJIAYKHOCTh https://m.edsoo.ru/ff0c570e
bu6mmoreka LIOK
80 Pemenwue 3amau «BnaxkHOCTB BO3TyXa» httos://m.edsoo.ru/ff0C5952
TBépnoe Teno. Kpucrannuueckue n
81 aMmopdHbIe Tesa. AHU30TPOIHS CBOMCTB bubmorexa LIOK
3 ' P https://m.edsoo.ru/ff0c5c36
KpPHUCTAJIJIOB
82 [InaBiienue u kpuctaU3anms. Y AeiabHas bubnnorexa [IOK
TeruioTa riasiaeHusd. Cyonumanus https://m.edsoo.ru/ff0c5c36
eopmaruu TBEpAOTO TENA. PacTsskeHue u
83 fncg)T;e (? BUT 1\51)5)l 16 FOnTa. TIpenen bubmmorexa [JOK
- ABHL H}j - pel https://m.edsoo.ru/ff0c5efc
yrnpyrux aedopmaruii
TeroBoe pacirpeHue KUIKOCTEeH 1
84 TBEPIBIX TEJI. AHTAPMOHHU3M TEIIJIOBBIX bubmorexa LIOK
P L P https://m.edsoo.ru/ff0c6230
Kosie0aHUi YacTHUIl BElIecTBa
[Ipeobpa3oBanue sHEPrUuM B Pa3zoBbIX bub6nmorexa [IOK
85
nepexonax https://m.edsoo.ru/ff0c600a
bu6nunorexa [IOK
86 YPaBHEHHE TENI0BOro banarica https://m.edsoo.ru/ff0c64d8
87 Pemenne 3anau «YpaBHEHHE TEIIOBOTIO bubnmnoreka [JOK
OanmaHca» https://m.edsoo.ru/ff0c65f0
88 [loBepxHocTHOE HaTsKeHUE. KanuisipHble bubnuorexa [IOK

SBJICHHA. I[aBJ'IeHI/Ie moa HCKpHBJ’ICHHOﬁ

https://m.edsoo.ru/ff0c6938
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MMOBEPXHOCTHIO JKHUJIKOCTH. Dopmyna
Jlamaca

O06001IEeHHE U CUCTEMATU3ALMS 3HAHUMN 110

89 TeMe "ArperaTHble COCTOSIHUS BEIlIECTBA bubamorera LOK
P B B ' https://m.edsoo.ru/ff0c6a50
da30BbIC IEPEXOIBI

90 KonTponbhas pabora no Teme "ArperatHbie
cocTosiHus BemiecTBa. Pa3oBbie Nepexopl”

DneKTpu3anus Tel U €€ MposiBICHUS.

o1 DnekTpuueckuii 3apsia. /[Ba Buna bubnmoreka [JOK
AJIEKTPUYECKUX 3apsiioB. [IpoBoaHMKH, https://m.edsoo.ru/ffOc6bcc
JIAPJIEKTPUKH U TIOTYITPOBOTHUKH

92 DNIEMEHTAPHBIHN JIEKTPUUECKUM 3apsi. bu6muoteka LIOK
3aKOH COXpaHEHUS IEKTPUUECKOro 3apsiia https://m.edsoo.ru/ffOc6bcc

03 B3aumoneiictBue 3apsioB. Toueunbie bubmuorexa [IOK
3apsnbl. 3akoH Kynona https://m.edsoo.ru/ffOc6ce4

bubnuorexa [IOK

94 Pemenue 3anau «3akon Kynon»

A 4 https://m.edsoo.ru/ffOc6df2

95 Onektpuueckoe none. Ero neiicteue Ha bubnmoreka [JOK
BIIEKTPUYECKHUE 3aPSIIIbI https://m.edsoo0.ru/ff0c6f00
Hanpsixk€HHOCTD 3JIEKTPUYECKOTO MO,

9% [TpoOusIii 3apsia. JInHUM HAPSKEHHOCTH bubnnorexa [IOK
3JeKTpUUecKoro nojs. OMHOpOaHOE https://m.edsoo.ru/ff0c7018
ANEKTPUYECKOE T10JIe
[ToTeHManbHOCTh STEKTPOCTATHIECKOTO

bubmuorexa [IOK
97 moJist. PAa3HOCTH MOTEHIMAIOB |

HaIpsKEHUE

https://m.edsoo.ru/ff0c7126
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HOTCHHI/IaHBHaH OHEPIUA 3apsaaa B

98 ANEKTpOCTaTHYECKOM 1oJ1e. [ToTeHmman Brbmorexa LIOK
P ' t https://m.edso0.ru/ffoc72c0
ANEKTPOCTATHYECKOTO TIOJIS
CBsi3b HANPSHKEHHOCTH TOJS M PA3HOCTH
99 MOTEHIIUAJIOB JUIs 3JIEKTPOCTATHUECKOTO bubmmorexa [JOK
H a p https://m.edsoo.ru/ffOc6bcc
noJis
[IpuHUIMI CyneprIO3ULIUH SIEKTPUUECKUX bubnmorexa [IOK
100 .
nojieun https://m.edsoo.ru/ffOc6bcc
101 Pewmenue 3anau «lIpuHumn cynepno3unuu bubnmoreka [JOK
AJIEKTPUYECKUX TMTOTIEH» https://m.edsoo.ru/ffOc6ce4
[Tone Toueunoro 3apsana. [lose paBHOMEPHO bubnnoreka [IOK
102 .
3apshKEHHOU chepbl https://m.edsoo.ru/ffOc6df2
[Tone paBHOMEPHO 3apsIHKEHHOTO IO 00BEMY
103 mapa. [Tose paBHOMEpHO 3apsKEHHOM bubmorexa LIOK
pa. P p p https://m.edsoo.ru/ff0c6f00
OECKOHEYHOW ITOCKOCTH
104 IIpOoBOIHMKY B JIEKTPOCTATUYECKOM II0JIE. bubnmorexa [IOK
YcnoBue paBHOBECUS 3apsAI0B https://m.edsoo.ru/ff0c7018
JIMPIeKTpUKH 1 TTOJTYIIPOBOTHUKH B bubnmnoreka [JOK
105
3JIEKTPOCTATUYECKOM I0JIE https://m.edsoo.ru/ff0c7126
Konnencarop. D5nekTpo€MKOCTh
106 KOH HeHcaTo pa 9JIGI;[’11“) 0EMKOCTBb IIJIOCKOTO bubmmorexa [JOK
g pd. P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
107 [TapannensHoe coeAMHEHNE KOHIEHCATOPOB bubmmorexa [IOK
p a A P https://m.edsoo.ru/ffOc6bcc
ITocnenoBarenbHOE COCAUHEHNE bubmuorexa [JOK
108
KOHZIEHCATOPOB https://m.edsoo.ru/ffOc6bcc
109 DHeprus 3apsHKESHHOT0 KOHJICHCAaTOopa bubmmorexa LIOK

https://m.edsoo.ru/ffOc6ced
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110 Pewenne 3apau «OHeprus 3apsKEeHHOTO bubnmoreka [JOK
KOHJIEHCATOpa» https://m.edsoo.ru/ffOc6df2
111 JIBrKeHHE 3apsKEHHOW YaCTHULLBI B bubnmoreka [IOK
OJHOPOJHOM BJIEKTPUYECKOM I10JIE https://m.edso0.ru/ff0c6f00
bubmuorexa [IOK
112 P C)
elIeHue 3a/1a4 «IEKTPUYECKOE TOJIeH» httos://m.edsoo.ru/f0C7018
113 O06o006meHre U cUCTEeMaTH3alks 3HAHUH 110 bubmuorexa [IOK
Teme "Dnekrpuyeckoe nose" https://m.edsoo.ru/ff0c7126
114 KonTponbHas pabota o Teme
"DnexTpuyeckoe nose"
Cuna Toka. [TocTosiHHBIN TOK. Y ClIOBUS
115 CYILECTBOBAHMSI IOCTOSIHHOT'O bubamorera LOK
yit https://m.edsoo.ru/ffOc74f0
AIEKTPUUYECKOTO TOKA
bu6nmorexa [IOK
116 " .H SC
crowmikit Toka. Hanpsxketie i 91 https://m.edsoo.ru/ff0c7838
117 3akon Oma 1t yJacTKa IETu. bubnnoreka [JOK
DNEKTPUUECKOE CONIPOTUBIIEHUE https://m.edsoo.ru/ffOc7ae0
3aBUCUMOCTD CONPOTUBIIECHUSI OJJHOPOJIHOTO
118 MIPOBOHMKA OT €T0 JJIUHBI U IUIOIAI! Bubmmorera [IOK
popol ! Haa https://m.eds00.ru/ff0c74f0
MOTIEPEYHOTO CEUCHUS
119 VY enpHOe CONPOTUBIICHUE BEILIECTBA. bu6muotexa [IOK
Pemenue 3anau https://m.edsoo.ru/ff0c7838
120 [TocnenoBarensHOE, MapalIeIbHOE, bu6nuorexa LIOK
CMEIIIAHHOE COECTMHEHNE MPOBOJHUKOB https://m.edsoo.ru/ffOc7ae0
121 Pacuér pa3BeTBIIEHHBIX DJIEKTPUYECKUX bu6bmunorexa [IOK
ueneit. [Ipasuna Kupxroda https://m.edsoo.ru/ff0c74f0
122 Pemenwue 3amau «I[Ipasmia Kupxroda» bubmmorexa LIOK

https://m.edsoo.ru/ff0c7838
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123 Pabora snexTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Jxoynsa —Jlenna https://m.edsoo.ru/ffOc7ae0
124 Pemenwue 3amau «Pabora anekTpudaeckoro bubnnorexa [IOK
ToKa. 3akoH J[xoyns —JIenua» https://m.edsoo.ru/ff0c74f0
125 MOIIHOCTB AIEKTPUIECKOTO ToKa. TeruioBas bubnmoreka [JOK
MOIIIHOCTb, BbIJEIIEMast Ha PE3UCTOPE https://m.edsoo.ru/ff0c7838
Pemenue 3anau «MoOITHOCTh bubmuorexa [JOK
126
AJIEKTPUYECKOIO TOKA» https://m.edsoo.ru/ffOc7ae0
127 DJIC u BHyTpeHHEE COTIPOTUBIICHUE bubnmoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/ff0c74f0
3akon Oma 1t TOJTHOM (3aMKHYTOM) bubnnorexa [IOK
128 .
JIEKTPUYECKOM LIETIN https://m.edsoo.ru/ff0c7838
129 Pemenue 3anau «3akon Oma 11 OTHOU bubnmoreka [JOK
(3aMKHYTOI) 3JIEKTPUUYECKON ST https://m.edsoo.ru/ffOc7ae0
bu6mmoreka [IOK
1 M
30 OHHOCTD HCTOHHIIA Toka https://m.edsoo.ru/ffOc74f0
bubnuorexa [IOK
131 K
OPOTHOE samplkanye https://m.edsoo.ru/ff0c7838
132 Konnencarop B 1ienu mocTOSSHHOTO TOKa Bubmmorexa [IOK
A pBl https://m.edsoo.ru/ffOc7ae0
133 Pemenue 3amau "IlocTosHHBIH
AIEKTPUYECKUN TOK"
Pemenue 3agau mo treme "IlocTossHHBIN bubmuorexa [IOK
134 .
AIEKTPUIYECKUN TOK" https://m.edsoo.ru/ffOc74f0
Pemenue 3agau mo reme "IlocTossHHBIN bubmuorexa [JOK
135 .
AIEKTPUYECKUN TOK" https://m.edso0.ru/ff0c7838
136 Pemenue 3agau no reme "lloctosHHubI bubmuorexa [IOK

AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/ffOc7ae0
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O06001IeHre U cCUCTEMAaTU3ALMA 3HAHUI IO

137 n e 4 n
TeMe "[TOCTOSTHHBIN IEKTPHISCKUAN TOK
138 KonTponbhas paboTa o Teme
"TTocTOSHHBIN MEKTpUYECKUI TOK"
DneKTpuuecKas MPOBOANMOCTD PA3ITUYHBIX
139 BEIECTB. DIEKTPHUECKAN TOK B METAJUIaX bubmorexa HOK
' P ' https://m.edso0.ru/ff0c74f0
CBepXIpoBOIUMOCTh
DNEeKTPUUECKUN TOK B paCTBOpaX U
140 acIuIaBax 3JIeKTPoauTOB. 3akoHEI Dapanes bubmorexa [IOK
P P ’ P https://m.edsoo.ru/ff0c7838
JUTS DTIEKTPOIN3a
bu6mmoreka [IOK
141 DnekTpuyeckuil Tok B razax. [Imazma
P https://m.edsoo.ru/ffOc7ae0
142 DNeKTpUYECKHl TOK B Bakyyme. BakyymHbie bubmuotexa [IOK
puOOpbI https://m.edsoo.ru/ff0c74f0
143 DNEeKTPUYECKHUIN TOK B MOJTYIPOBOAHUKAX bubmmorexa [IOK
P YHPOBOA https://m.edsoo.ru/ff0c7838
bubnunorexa LIOK
144 [TomympoBOIHUKOBEIE TPUOOPHI
YHpOBOA PHoOOp https://m.edsoo.ru/ffOc7ae0
PU3NYECKUI MPAKTUKYM TI0 TEME
"M3mMepeHue Cuiibl TOKA U HANIPSIKEHUS B
I[ENU TIOCTOSTHHOT'O TOKA IPH TIOMOTIIN
145 aHAJIOTOBBIX U MHU(PPOBBIX U3MEPHUTEITHHBIX
puOopoB" uiu "3HaKOMCTBO ¢ U poBOi
naboparopuei o ¢puszuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BETUYUH MIPU
MTOMOUIY KOMITBIOTEPHBIX JaTYUKOB"
146 OU3NYECKUl IPAKTUKYM I10 TEME

"M3y4yeHne HEpaBHOMEPHOTO IBUKEHUS C
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LEJIBIO ONIPE/ICIIEHUS] MTHOBEHHOM
ckopocth"

147

@U3NYECKUM IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHUs Ipu
MPSIMOJIUHEITHOM PaBHOYCKOPEHHOM
OBYDKEHUH 110 HAKJIOHHOW INIOCKOCTH' WIIN
"UccnenoBanue 3aBUCUMOCTH MTyTH OT
BPEMEHHU PU PABHOYCKOPEHHOM
nBHKeHun"

148

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue ycKopeHust CBOOOHOTO
najenusa" win "M3ydeHue ABUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

149

DU3NYECKUN TPAKTUKYM I10 TEME
"N3ydyeHue IBUXKEHUS TeJla 10 OKPYKHOCTH
C MIOCTOSIHHOM TI0 MOJIYJIFO CKOPOCTBIO" Min
"UccnenoBanue 3aBUCUMOCTH HIepUoa
oOpalieHnss KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

150

@U3NYECKUI IPAKTUKYM II0 TEME
"N3mepeHune paBHOAECHCTBYIOLIEH CHUIIBI TPU
JBYOKEHUH OpyCKa 110 HaKJIOHHOM
mnockocTr" uim "[IpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHH JIBIKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macch”

151

@U3UYECKUM IPAKTUKYM 110 TEME
"HUccneqoBaHue 3aBUCUMOCTH CUJT
YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U




pe3uHOBOM 00Opa3sle, oT ux aepopmanuu”
iy "M3ydeHne NBUKEHNS CUCTEMBI TE,
CBA3aHHBIX HUTBIO, [IEPEKUHYTOM Yepe3
nérkuit 610K"

152

Ou3nUeCcKuil MPaKTUKYM IO TEME
"Uzmepenue korddunrieHTa TpeHus mno
BEJIMYMHE YIIIOBOTO KOAPPHUIIHEeHTA
3aBucuMoctu Frp(N)" wiu "HUccnenoBanue
JBIKEHHS OpYyCKa M0 HAKIIOHHOW TUIOCKOCTH
C IepeMeHHBIM K03 puiineHToM TpeHus"
iy "M3ydeHne NBUKEHHS Tpy3a Ha Bally C
TpeHuem"

153

@U3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUN paBHOBECHS
TBEPAOIO TEJA, UMEIOLIETO OCh BPALCHUS"
i "KoHcTpynpoBaHue KpOHIITENHOB U
pacuér cuin ynpyroctu" unu "Usyuenue
YCTOMUYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO
IJI01Ab OTIOPHI"

154

OU3NYECKUI TPAKTHUKYM T10 TEME
"N3mepenue uMIynbca Tena 1no
TopMO3HOMY IIyTu" unu "M3mepeHne cuiibl
TATH, CKOPOCTH MOEIH 3JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATH" uinu "CpaBHEHHe
M3MEHEHMS UMITYJIbCa TeJla ¢ UMITYJIbCOM
cuibl" wn "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPHU yIIPYroM B3auMoencTsun"
wiy "M3MepeHre KUHETHYECKOM dSHEPTrun
TeJa o TOPMO3HOMY ITyTH"




155

DU3NYECKUI TPAKTUKYM I10 TEME
"M3yueHne n30TepMHUYECKOrO Mporecca
(peKOMEHJ0BaHO UCIIOJIb30BaHNE IU(POBOIA
nabopatopun)" win "M3yueHne n30Xo0pHOTO
nporecca” win "M3yuenne n306apHOro
nponecca” unu "[IpoBepka ypaBHEeHUA
cocTtosiHuUs"

156

157

@U3NYECKUI IPAKTUKYM I10 TEME
"N3mepeHue yaenbHON TeI0EMKOCTH" NN
"HccnenoBaHue npolecca OCThIBaHUS
BemrecTBa" win "MccnenoBanue
aauabaTtHoro npouecca” nwin "M3ydenne
B3aUMOCBS3U YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJCICTBUS U TEMIIEPATypPhbl KUTIEHUS
JKugkocten"

PU3NYECKUI MPAKTUKYM 10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN UCTTapeHUs
)kuakocren" unu "M3Mepenue yaenbHOU
TEIJIOTHI IU1aBieHus Jbaa" win "N3yuenue
CBOWCTB HACHIIIEHHBIX TApPOB'" HIIH
"N3mepenue abCOJIIOTHOM BIIaKHOCTU
BO3J/lyXa M OIIEHKAa MacChl MapoB B
nomMenieHun". Msmepenue kodpuureHTta
MMOBEPXHOCTHOTO HATSKEHUS

158

OU3NYECKUI TPAKTHUKYM I10 TEME
"HaGnronenue npeBparieHus: SJHEpruu
3apsKEHHOT'0 KOHAEHCATOpa B IHEPTUIO
u3nydeHus ceeroguona’ nim "Mzydenne
IPOTEKaHUs TOKA B IIENH, COepKALIEH




KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIMAJIOB (HAMPSLKEHUS) TIPU
II0CJIEZIOBATEILHOM COEIMHEHUHN
KOHJIeHCaTOpoB"

159

Ou3nUeCcKuil MPaKTUKYM IO TEME
"HccneqoBaHue CMEIAHHOTO COSIUHEHUS
pesuctopoB" uiu "M3mMepenue yieabpHOoro
COIIPOTHBIIEHUS IPOBOJIHUKOB' MIIN
"HccmenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS TSl JIaMIThl HaKaJTuBaHUs "

160

OU3NYECKUI TPAKTHUKYM I10 TEME
"Habmoienue amekrponuza’ uim
"N3mepenue 3apsia 0lHOBAJIEHTHOTO HOHA"
i "HccnenoBanue 3aBUCUMOCTH
CONPOTUBJICHUSI TEPMOPE3UCTOPA OT
temneparypsl” ninu "CHATHE BOJBT-
aMIEpHOIN XapaKTEepUCTUKU Auozaa"

161

PesepBHelit ypok. O6001ICHNE 1
cCHCTEMaTH3allUs 3HAHUH 110 TEME
"KunemaTtuka"

162

PesepBubIil ypok. O600611eHIE 1
CUCTeMAaTHU3alHs 3HAHHUH 110 TeMe
"Imaamuka"

163

PeseprubIil ypok. O6001eHIE 1
cucTeMaTtu3alus 3HaHui mo treme "CraTtuka
TBEepOTO Tena"

164

PesepBHrlit ypok. O6001ICHNE 1
cUcTeMaTHU3als 3HaHuH 110 TeMe "3aKOHEI
COXPAaHEHHUS B MEXaHUKe"




165

PeseprubIil ypok. O6001eHIE 1
cucTeMaTtu3anus 3HaHui mo reMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOH Teopun”

166

PesepBHrlit ypok. O6001ICHNE 1
CHCTEMAaTU3aIUsA 3HAaHUH 110 TEME
"Tepmoaunamuka. TernaoBble MalIiHbI"

167

PesepBubiil ypok. O600611eHIE 1
CHCTEMAaTH3alKs 3HAHUH 110 TeMe
"ArperaTtHbl€ COCTOSIHHSI BEIIECTBA.
®da3oBbIe Tepexoab"

168

PeseprubIil ypok. O600611eHIE 1
cucreMarmu3sanus 3HAHUH TI0 TEME
"Dnexrpuueckoe noiue"

169

PezepHblil ypok. O6001eHNE U
CHCTEMaTH3alNs 3HAHUH 110 TEMe
"TTocTOSIHHBIN NMEKTpUYECKUI TOK"

170

PesepBHelIii ypok. O6001ICHNE 1
cucTeMaTH3alus 3HaHui 1Mo Teme "Toku B
pa3IM4HbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB ITO
[NPOIT'PAMME

170

16




11 KJIACC

KonuyecrBo yacos DJIeKTPOHHBIE
nudposbie
Nen/m | Tema ypoka Koutposububie  [IpakTuyeckue p
Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
B3aumoeiicTBre MOCTOSHHBIX MATHUTOB U
1 MIPOBOJHUKOB C TOKOM. MardiuTHOE moJje 1 bubmorexa [OK
POBOA ' ' https://m.edso0.ru/ff0c9778
['unoreza Amnepa
BekxTop maruutHON nHAYKNMU. IIpuHnun
2 cyme 5031/1 15071 MarHHTiiI: noneﬁp HI/I:HI/II/I 1 bubmmorexa [OK
yrep VH ) https://m.edsoo.ru/ff0c98fe
MarHUTHON WH]TYKITUU
3 MarautHo€ noJie MPOBOJHUKA C TOKOM. 1 bu6nuoreka [IOK
OmneIT OpcTena https://m.edsoo.ru/ff0c98fe
N bu6mmoreka [IOK
4 C A 1
118 AMIEPa, €€ HANPaBIICHHE H MOILYIh https://m.edsoo.ru/ff0c9acO
bubmuorexa [JOK
5 P C A 1
CHICHHE 3a/1at «HIa AMITEpa» https://m.edsoo.ru/ff0c9df4
6 [Ipumenenue 3akoHa Ammnepa. 1
DIEeKTPOU3MEPUTEITLHBIC IPUOOPHI
Cuna Jlopenua, e€ HampaBiIeHHE U MOAYIIb.
7 I[BI/DKeHIEe 3a ;DKeHHOII"; YaCTHUIIBI B ’ 1 bubmorexa IOK
p H https://m.edsoo.ru/ff0cals50
OJIHOPOJIHOM MarHUTHOM MOJIe
bu6mmoreka [IOK
8 P C JI 1
CHICHHE Safat i Jopertay https://m.edsoo.ru/ff0ca600
9 Pa6ora cuel Jlopenia 1
b K
10 Pemenwue 3anau «Pabota cumnbl Jlopena» 1 nbmorexa L0

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

1 MarauTHo€ 1noJie B BELIECTBE. bubmuorexa [IOK
deppoMarHeTHKH, apa- U JMaMarHeTUKH https://m.edsoo.ru/ffOcad58
12 OcHoBHBIE CBOWCTBA (heppPOMArHETHKOB. bu6nuoreka [IOK
[Tpumenenue GpeppoMarHeTHKOB https://m.edsoo.ru/ffOcaf06
13 Penrenue 3agau o reme "MarautHoe mose"
bubnuoreka [IOK
14 Pemenue 3amay mo reme "MarautHoe noie" httos://m.e dsocl).Iru IF10Ch820
15 SIBneHue 2EKTPOMArHUTHOM UHIYKIIVH. bubnuoreka [IOK
IloTOK BEKTOpa MAarHUTHOU MHIYKLUU https://m.edsoo.ru/ffOch9c4
bu6nuoreka [IOK
16 PAC mmzywrm https://m.edsoc? ru/ffOchb8s
17 3aKOH 3JIEKTPOMATrHUTHON MHAYKIIUU bu6nuoreka [IOK
Dapanes https://m.edsoo.ru/ffOcbd34
18 Buxpesoe anekrpuueckoe none. Toku Dyko
19 OJIC MHAYKIMH B ABUKYIIAXCS bu6nunoreka [IOK
MPOBOJHUKAX https://m.edsoo.ru/ff0cc324
20 Pemenne 3anau «3/1C unayKuuu B
JBUKYIIUXCS TPOBOTHUKAX)
bubnuoreka [IOK
21 Hpasiio Jletiita https://m.edSO(I)_.[ ru/ffOcca54
29 HNunykruBHOCTh. KaTymika MHIYKTUBHOCTH bubnuoreka [IOK
B LIENU ITIOCTOSIHHOT'O TOKA https://m.edsoo.ru/ff0cccOc
23 SAsnenne camounaykuu. 3J1C bubmuorexa [IOK
CaMOMHAYKIUU https://m.edsoo.ru/ffOccfe0
24 DHeprusi MArHUTHOTO TIOJIsI KATYIITKU C
TOKOM. DJIEKTPOMArHuTHOE MOJe
95 Pemenne 3anau «9Heprust MarHUTHOTO bubnmoreka [IOK

IMOJIAA KaTyHIKHU C TOKOM>»

https://m.edsoo.ru/ffOcc6f8
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26 O0001IeHne U cUCTEMATH3AIHAS 3HAHUN 110 bubmuorexa [IOK
TeMe "DnexkTpoauHamMuka' https://m.edsoo.ru/ffOcd350
97 Konrponbnas padora o Teme bubnumorexa [IOK
"DnekTpoguHaMuka" https://m.edsoo.ru/ff0cd4e0
08 KonebarenpHas cucrema. CBOOOAHBIE bubnmoreka [IOK
KoJjeOanus. ['apMoHUYecKre KoaeOaHus https://m.edsoo.ru/ffOcd7f6
29 KunemaTtndeckoe u TMHAMHUYECKOE bubmuotexa [JOK
OmHCcaHue KoiaeOaTeTbHBIX JTBUKCHHMA https://m.edsoo.ru/ff0cd67a
DHepretTuyeckoe onrcanue. BeiBog
30 JIMHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX bu6nuoreka [IOK
KOJIeOaHUM U3 UX IHEPreTUYECKOTO U https://m.edsoo.ru/ffOcdd1e
KMHEMAaTU4YEeCKOTO OMUCAHUS
31 Amruutyna u gaza konebaHui
[lepuon n yactora konebanuii. [lepuos
MaJIbIX CBOOOTHBIX KOJICOaHUI
32 MareMmaruueckoro mastHuka. [lepuon
CBOOOHBIX KOJICOAHUI TTPYKHUHHOTO
MasiTHUKA
33 3aryxaromue Kojaebanus. BeiHyxaeHHbIe bubnuoreka [IOK
kosneOaHus. Pezonanc https://m.edsoo.ru/ffOced22
bu6nuoreka [IOK
34 Astokosebars https://m.edsoo.ru/ffOcf02e
35 Pemenue 3amay «Konebanusa»
36 VYpok-koupepenuus "MexaHnueckue bu6nnoreka [IOK
KoJIeOaHHS B MY3bIKQJIbHBIX MHCTPYMEHTaX" https://m.edsoo.ru/ffOcf862
37 O06o011eHre U CUCTeMAaTHU3alHs 3HAHUI 110 bubnmoreka [JOK

teMme "MexaHndeckue Koieoanusg"

https://m.edsoo.ru/ffOcfa42
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DNeKTpOMarHUTHbIE KOJIeOaHUsI.

bubmuorexa [IOK

38
KonebarenbHbIil KOHTYP https://m.edsoo.ru/ffOcfc68
®opmyna Tomcona. CBs3b aMILTUTY/IbI
39 3a I:I : KOHJIEHCATOpa C aMILIUT o};fcymm bubmmorexa [IOK
PAA g P YA https://m.edsoo.ru/ffOcf6f0
TOKa B KOJIEOATEIILHOM KOHTYpE
40 3aK0H COXpaHEHUs SHEPTHH B HICAIbHOM bu6nmoreka [IOK
KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ffOcfel6
3aTyxaromue 31eKTPOMarHUTHBIE
41 KOJ‘I}:gaHI/]i Bria peHHBIe bubmorexa LIOK
' YA https://m.edsoo.ru/ffOcffc4
AJIEKTPOMArHUTHBIE KOJICOaHMs
42 ITepemennsIit TOK. Pe3ucTop n KOHAEHCATOP bubmuorexa [IOK
B LIENIM IEPEMEHHOTO TOKA https://m.edsoo.ru/ff0d015e
43 Karynika nHIyKTUBHOCTH B LIETIH bubnmoreka [JOK
MIEPEMEHHOT0 TOKA https://m.edsoo.ru/ff0d04a6
m 3axon OMa 11 3IEKTPUYECKON Lenu
MEPEMEHHOTO TOKa
MoltHOCTh IEPEMEHHOTO TOKA.
45 AMIUTUTYTHOE U JCHCTB €€ 3HAUYCHHE bubmorexa LIOK
yA A yrom https://m.edsoo.ru/ff0d0302
CHJTBI TOKA U HAIPSDKEHUS
46 Pe3oHaHC B 3NeKTpUYECKON e bubmorexa IOK
P H https://m.edsoo.ru/ff0d091a
47 Pemenue 3amau «3axkon Oma s bubmuorexa [IOK
AJIEKTPUYECKOM LT MEPEMEHHOTO TOKa» https://m.edsoo.ru/ff0dOafa
€aJIbHBIA TpaHCcHOpPMATOP.
Hn Tparcop P bubmuorexa [IOK
48 [Tpous3BOACTBO, epenaya u NoTpediieHue

BHGKTpI/I‘leCKOI\/f SHEpPIrun

https://m.edsoo.ru/ff0d0afa
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JKOIOTrUUECKHUE PUCKHU IIpHU IPOU3BOJACTBE

49 anekTposHepruu. KynbTypa HCoab30BaHus bubmmorexa LIOK
P PriTH. BRYIBTYP . https://m.edsoo.ru/ff0d0ca8
AJIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HU
Pemenue 3agau «3akon Oma jyist bu6mmoreka [IOK
50 .
AJIEKTPUUECKOM LT MEPEMEHHOTO TOKa» https://m.edsoo.ru/ff0d0fd2
51 Pemenue 3amau «9neKTpOMarHUTHBIE
KOJIeOaHus»
59 O06o00611IeHre U cucTeMaTU3alus 3HAaHUN IO bubmmorexa [IOK
TeMe "DIeKTpOMarHuTHbIE KoeOaHus" https://m.edsoo.ru/ff0d1162
53 MexaHudeckne BOJIHbL. XapaKTepUCTUKHU bubnmoreka [IOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/ff0d1356
54 CBoiicTBa MEXaHUYECKUX BOJIH bubamorera LOK
https://m.edsoo.ru/ff0d0e38
55 3ByK. XapaKTepUCTUKH 3BYKa
56 Wudpas3syk u yinbTpassyk. lllymosoe bu6nunoreka [IOK
3arpsI3HEHUE OKPYKAKOLIEN CPEJIb https://m.edso0.ru/ff0c9778
bubmuorexa [IOK
57 P M
emnieHue 3anad «MexaHn4ecKue BOTHBD) htts://m.edsoo.ru/Ffoco8fe
58 DJIeKTpOMarHuTHbIC BOJHBL. M3mydeHue bubmuorexa [IOK
AJIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0c98fe
OHeprust 3J1€KTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBolcTBa 2JIEKTPOMAarHUTHBIX BOJTH https://m.edsoo.ru/ff0c9ac0
[IkaJa 31eKTPOMarHUTHBIX BOJIH.
60 [TpuMeHeHre IIeKTPOMArHUTHBIX BOJH B bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c9df4
TEXHUKE U OBITY
[TpUHIIUTIBI PAANOCBSA3U U TEICBUICHHUS.
61 Panunonokanus. D1eKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAKOLIEN CpeIbl



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

62 Kontponbhas pabora no teme "KonebGanus bubnmoreka [IOK
Y BOJIHBI" https://m.edsoo.ru/ffOcal50
63 Caet. 3aKOH MPSAMOIMHEHHOTO bu6nuoreka [IOK
pacIpoCTpaHEHUs CBETA https://m.edsoo.ru/ff0ca600
64 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
MIPSIMOJTMHEITHOTO pacTIPOCTPAHECHHSI CBETA
65 Ortpaxenue cera. [lnockoe 3epkano. bu6nuoreka [IOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/ff0cab82
[Tpenomnenue cBera. AOCONIOTHBIN U
OTHOCUTEJIbHBIN MMOKa3aTesb MPEIOMIICHHUS.
66 [TomHOE BHYTpEHHEE OTPAKCHHE. bubmmorexa LIOK
. https://m.edsoo.ru/ffOcad58
[IpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaKeHUS
67 Pemenne 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubnmoreka [IOK
OTpPa’KE€HHU U MPEIOMIICHHS CBETA https://m.edsoo.ru/ffOcaf06
68 Xop stydeit B mpusme. Jlucnepeus cBera.
CnoxHbIN cocTaB Oenoro ceeta. LlpeT
69 JIun3pl. @OKyCcHOE PacCTOSTHUE U bubnmnoreka [IOK
ONTUYECKas CUIIA JIMH3bI https://m.edsoo.ru/ff0cb820
70 [TocTpoenue n300paKeHU B IMH3aX U UX bu6mmoreka [IOK
CHUCTEMAaXx. YBEJIIMYCHUE JIMH3bI https://m.edsoo.ru/ff0cb9c4
Pemenue 3a1a4y Ha MOCTpOEHHE
71 M300pakeHUH, MOTYy4aeMbIX C IIOMOIIIBIO bubmmorexa LIOK
https://m.edsoo.ru/ffOcbb86
JIUH3
72 I'a3 kak ontuyeckas cuctema bubmmorera LOK
https://m.edsoo.ru/ffOcbd34
73 Pemenue 3agau. [Ipenesnsl npuMeHUMOCTH

reOMETPUYECKON ONTUKH
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bu6mmoreka [IOK

74 CKOpOCTb CBETA U METObI €€ U3MEPCHHS htts://m.edsoo.ru/ff0cc324
75 Hucnepcus ceeta
bubnmoreka [IOK
76 Hurepeperis caera https://m.edSO(I)_.[ ru/ffOcca54
77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUS bubnmoreka [IOK
Ha0JII0/IeHUsI MAKCUMYMOB U MUHHUMYMOB https://m.edsoo.ru/ffOcccOc
78 Pemenwue 3amau «aTepdepenius cBeray E::Kin;;l;f;igﬁﬁf 0ccfe0
79 [Tpumenenne naTephepeHun
bubnuotexa [IOK
80 Jludpakuus ceera https://m.edSO(I)_.[ ru/ffOcc6f8
81 Judpakumonnas pemeérka. YciaoBue bu6mmorexa [IOK
HaOJI0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/ff0cd350
82 Pemenue 3amau «/Iudpakius ceeray Egg?;ﬂ?:;;gg}; 0cdde0
83 IloniepedyHOCTh CBETOBBIX BOJIH. bubnumorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cd7f6
bubmuorexa [IOK
84 Pemenue 3amau «llonspuzamnus cBera» httos://m.e dSO(])_.[I’U Ifi0cd67a
85 CBeToBbI€E SIBIICHUS B IPUPOJIE buommorexa LOK
https://m.edsoo.ru/ffOcddle
86 O06o011eHre U CUCTeMAaTU3alus 3HAHUN IO
teme "OnTuka"
87 Kontponbhas pabota o teme «OnTrKa»
['paHUIBI TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHHUKH. 3aKOHBI DJIEKTPOIUHAMUKH U bubmmorera LOK

MMPUHIOUII OTHOCUTCIIbBHOCTH

https://m.edsoo.ru/ffOced22
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[TocTynaTel cienuanibHONU TEOpUHU

bubmuorexa [IOK

89 OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOcf02e
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJL.
[IpeobpaszoBanus Jlopenma. YcinoBue
90 NPUYUHHOCTU. OTHOCUTENIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIIEHUE JTUHBI
01 OHeprusi U UMITyJIbC PEISITUBUCTCKOM bu6nuoreka [IOK
YaCTHULIbI https://m.edsoo.ru/ff0cf862
92 CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM bubnmoreka [IOK
PENATUBUCTCKON YaCTULbl. DHEPIHsl TOKOS https://m.edsoo.ru/ffOcfa42
93 PaBHOBECHOE TEIIOBOE U3ITyYEHHE bubmmorera LIOK
https://m.edsoo.ru/ffOcfc68
bu6nunoreka [IOK
o4 3axoH cMellieHns Buna https://m.edsocIJJ.: ru/ff0cf6f0
bubnmorexa [JOK
95 ['umote3a M. [Tnanka o kBaHTax. @OTOHBI httos://m.e dsocl;.[ru IF0cfel6
bu6nuoreka [IOK
96 DHeprusi ¥ UMIyJbe GOTOHA https://m.edsoi_.[ ru/ffOcffca
97 ®otoadpdext. OnbiTol A. I'. CToneTosa. bubnmoreka [IOK
3akoHbl poTodpdekrra https://m.edsoo.ru/ff0d015e
08 YpaBHenue DitHmTeitHa 1715 poTodPdexTa. bubnmorexa [IOK
"Kpacnas rpanuna" ¢ororddexra https://m.edsoo.ru/ff0d04a6
99 Jasnenue ceeta. Oneitel [1. H. JIeGenena
100 BomHOBEIE CBOCTBA YAaCTHIL bubmmorexa [OK

https://m.edsoo.ru/ff0d0302
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Bonnbl ge bpoins. JlnuHa BoaHEI 1€

101 Bpoiinst u pazmepst 0051acTH JTOKaTH3aIUN bubmorera [JOK
P Pasiep B htps://m.edsoo.ru/ff0d091a
JBKYIIEHCS 9aCTHIIBI
102 KopmyckynsipHO-BOJHOBOM J1yaiinu3m bubmorexa LIOK
PIyCkyBip a4 https://m.edsoo.ru/ffOd0Oafa
bu6mmoreka [IOK
103 Judpakius 2JIeKTpOHOB Ha KpUCTaIax httos://m.edsoo.ru/Ffod0afa
Cne Ka U3MEpEHUH KpOMHUpE.
104 CEO];}I;ISEGHI/II/I}I h}ieEHHI;IHe}JBI?HHH(?CTtgp bubmmorexa LIOK
N e https://m.edsoo.ru/ff0d0ca8
['eiizenbepra
bu6mmoreka [IOK
105 Petuerine rpagirieciix sana https://m.edsoo.ru/ffod0fd2
106 Pemienne pacu€THbIX 33124
Konrtponsnas padora no temam: "OCHOBBI
107 CTO", "KoprnyckynasipHO-BOJTHOBOM bubmorexa LTOK
o PHYCIYIP https://m.edso00.ru/ff0d1162
JTyaJTi3M
108 OIBITHI IO UCCIIETOBAHUIO CTPOCHUS aTOMA. bu6nuoreka LIOK
[Tnanerapnast mogens atoma Pesepdopna https://m.edsoo0.ru/ff0d1356
bu6nmmorexa [IOK
109 Hocrynaret bopa htps://m.edsoo.ru/ff0d0e38
110 Bunel ciektpoB. CiekTp ypoBHEH 3HEPTHU
aToma BOJ0poOJia
111 CnoHTaHHOE U BBIHYKIEHHOE U3ITy4EHHUE bubnuoreka [IOK
CBeTa https://m.edsoo0.ru/ff0c9778
112 Tasep bu6mmoreka [IOK

https://m.edsoo.ru/ff0c98fe
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Hyxnonnas moxens sapa ['eizenbepra-

but6mmoreka [IOK

113 NBaneHko. 3apsa 1 MacCOBOE YUCIIO sapa. httos://m.edsoo.ru/ff0cosfe
N3oronsl. PagnoaktuBHOCTH
3aKoH paJIM0aKTUBHOTrO pacnajaa. CBoiicTBa

114 MOHM3UPYIOIIETO U3lydyeHus. Biausaue bu6mmorexa [IOK
PaJOaKTUBHOCTH Ha KMBBIE OPTaHU3MBbI. https://m.edsoo.ru/ff0c9ac0
Ho3umerpus
DHeprus CBsI31 HYKJIOHOB B szipe. SnepHbie
cuibl. Jledekt macce sapa. SAnepHbie

115 peakuuu. Snepusie peaktopsl. [Ipodnemsr bubnmoreka [JOK
YIPaBIIEMOTO TEPMOSICPHOTO CUHTE3A. https://m.edsoo.ru/ff0c9df4
DKOJIOTUYECKUE aCTIEKThl PA3BUTHSI SIICPHOM
SHEPTEeTUKHU
MeTob1 perucTpanuu U UCCleOBaHUS
AJIeMEHTapHbBIX yacTull. OyHIaMeHTalbHbIC

116 B3aUMOJCHCTBUA. baproHbl, ME30HBI U bubmmorexa [JOK

. https://m.edsoo.ru/7f41c97c

nentoHsl. [Ipencrasnenue o CrangapTHON
Mozenu. KBapk-TiitooHHast MOJIeb aApOHOB
®dusuka 3a npeaenamu CTaHIapTHOU

117 Mozenu. TéMHast MaTepus U TEMHAS bubnunoreka [IOK
sHeprus. EMuHCTBO pU3MUeCcKoil KapTHHBI https://m.edsoo.ru/7f41c97c
Mupa

118 Dtansl pa3BUTHSA ACTPOHOMHH. 3HAYEHUE bubnmoreka [IOK
aCTPOHOMHUH https://m.edsoo.ru/7f41c97c
[TpumMeHUMOCTh 3aKOHOB (PU3UKH JIJIsI

119 00BSICHEHHUS TIPUPO/IBI KOCMUYECKUX bu6nmorexa [IOK

00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX
HUCCIIETOBAaHUN

https://m.edsoo.ru/7f41c97c
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COBpCMCHHBIC OIITUYECKHUEC TCIICCKOIIBI,

120 aJTNOTEJIECKOIIbI, BHEATMOC(hepHast bubmmorexa LIOK
pan ’ p https://m.edso0.ru/7f41c97¢
ACTPOHOMHS

121 Bun 38é31H0r0 Heba. Co3Be3aus, spKue bubmuotexa [JOK
3BE3/bI, INIAHETHI, UX BUIMMOE JIBHKCHHUE https://m.edsoo.ru/7f41c97c
Comeynas cucrema. Comaie. CoiHeuHast

122 aKTUBHOCTE. McTtounuk sHeprun ComnHIa 1 bubmorexa [OK

B ' p https://m.edsoo.ru/7f41c97c
3BE31
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
123 Juarpamma "crieKTpajibHBIN KIacc — bubmorexa [TOK
P " P https://m.edsoo.ru/7f41c97¢c
CBETUMOCTD
124 3Be3bI IIIaBHOM I10CJIE0BATEILHOCTH bubmorexa HOK
A A https://m.edsoo.ru/7f41c97c
Buytpennee ctpoenue 38E31. CoBpeMeHHbIE

125 MIPEACTABICHUS O POUCXOKIACHUU U bu6nuoreka [IOK
spoyrony CoJtHIIA | 3BE3[,. DTaIllbl JKU3HU https://m.edsoo.ru/7f41c97c
3BE3]

126 Mneunsiii [Tyte — Hamma ["anakTtuka. Tursr bub6mmorexa LIOK
rajakTuk. YEpHble ABIPHI B siIpax raJlaKTUK https://m.edsoo.ru/7f41c97c
Bcenennas. Pacuupenne Beenennoii. 3akoH

127 Xa606ma. Teopust Bonbioro B3peiBa bubmorexa [IOK

' p priBa. https://m.edso0.ru/7f41c97¢c
PenukToBoe uznydeHue

128 MacmrabHas ctpykrypa Beenennoii. bubnmoreka [JOK
MeraranakTuka https://m.edsoo.ru/7f41c97c

bubmuorexa [IOK

129 H é

CPEIIEHHBIE MPOOIEMBI ACTPOHOMIH https://m.edsoo.ru/7f41c97c

130 DU3NYECKUI TPAKTUKYM I10 TEME

"HccneqoBanue MarHUTHOTO ITOJIA
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IMOCTOSTHHBIX MarHUTOB'" WIIH
"HccieqoBaHne CBOMCTB
dbeppomaruetukoB" win "HccienoBanue
JIEHCTBUS IOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

DU3NYECKHUI TPAKTUKYM I10 TEME
"N3mepenue cuiibl Amnepa" win "M3yuenue
3aBHCHMOCTH CHJIBI AMIIEpA OT CHUJIBI TOKA"
nin "OnpeeneHne MarHUTHOW MHIYKIUU
Ha OCHOBE U3MEPEHUs CUIIbI AMmIiepa"

132

133

OU3NYECKUI TPAKTHKYM I10 TEME
"UccnenoBaHue SIBICHUS
AJIEKTPOMArHUTHOM MHAYKIUU'" UITU
"OnpeneneHne MHAYKIIMA BUXPEBOTO
MarHuTHOTO HOJIs"

@U3NYECKUM IPAKTUKYM II0 TEME
"UccnenoBanue sSiBICHUS CAMOUHIYKIIUN"
i "COopKa MOJENHN 3IIEKTPOMArHUTHOTO
reneparopa"

134

PU3NYECKUM IPAKTUKYM II0 TEME
"N3mepenue nmepruoia CBOOOTHBIX
KoJIeOaHUI HUTSHOTO U IPY>KUHHOTO
MasTHUKOB"

135

DU3NYECKUI TPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPrUH B IPY>KUHHOM
MasTHHUKE"

136

Ou3nyecKuil NPaKTUKYM I10 TEME
"HccrnenoBanue nMepeMeHHOr0 TOKa 4epes
MOCJIENOBATEIILHO COSTNHEHHBIE




KOHJICHCATOP, KaTylIKy ¥ Pe3ucTop" Win
"HccnenoBanue paboThl HICTOUHUKOB CBETA
B LIENIU [IEPEMEHHOr0 ToKa"

137

Pu3nyecKuil MPaKTUKYM I10 TEME
"N3yueHue napaMeTpoB 3BYKOBOM BOJIHbI"

138

@U3NYECKUN PAKTUKYM II0 TEME
"N3mepeHue nokasaTelis peIoMIICHUs
crexna" win "llomyuenne n3o0paxxeHus B
CUCTEME M3 IUIOCKOTO 3€pKajla v JINH3bI"

139

OU3NYECKHUI TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BEIECTBa (Ha IpUMepe
KUAKUX JuH3)" win "M3mepenue
(OKYCHOTO pacCTOSTHUS PaCCEUBAIOLITNX
uH3"

140

@U3NYECKUM PAKTUKYM II0 TEME
"Habmonenue nudpakiuu, nHTepdepeHImH
U noJisipyu3anuu ceera”

141

OU3NYECKHUI TPAKTUKYM I10 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o oTorpadpusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MATHUTHOM
nosie)"

142

OU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [lnanka Ha
OCHOBe ucciezoBanus Gorodpdexra” umm
"HccnenoBaHue 3aBUCUMOCTH CHJITBI TOKA
yepe3 CBETOANO/ OT HaNpsHKeHUs "




143

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOro BOJIOPOJa U U3MEpPEHUE
noctosiHHoM Punbepra"

144

Du3nUeCKil MPaKTUKYM IO TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
WCIIOJIb30BAaHUEM JIO3UMETpa' WU
"N3y4yeHue noriaoueHus 6era-4acTull
aTOMHUHHEM"

145

DU3NYECKUI TPAKTUKYM I10 TEME
"HaOaronenus 38€31HOr0 Heba

HEBOOPYX EHHBIM I'JIa30M C UCIIOJIH30BAHUEM
KOMITbIOTEPHBIX HPUIIOKEHHUM JITIs1
OTIpe/IeNIeHNs TIOJIOKEHUST HEOECHBIX
00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3ust CeBEpHOTO MOYIIAPHS U SIPKUE
3BE316!" win "HaOmroneHus B TENECKOII
JIyHBI, IUTaHET, TYMAHHOCTEN U 3BE3HBIX
CKOILICHUI"

146

O00011eHNEe U cUCcTEMATU3ALMsl 3HAHUH.
Posb u3uku 1 acTpoHOMUM B
3KOHOMUYECKOM, TEXHOJIOTHYSCKOM,
COLIMANIbHOM U 3THYECKOi chepax
JeATENBHOCTH YEI0BEKA

bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c

147

O00011eHNEe U cUCTEMATU3ALs 3HAHUH.
Posb 1 MecTO (DPM3HMKHU ¥ aCTPOHOMUH B
COBPEMEHHON HAYYHOU KapTUHE MUPA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

148

O0001IeHNE U CHCTEMAaTH3aIUs 3HAHHH.
Ponb ¢usnueckoii Teopuu B GOpMHUPOBAHUH

bubmuorexa [IOK
https://m.edsoo.ru/7f41c97¢
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npeACTaBiIeHUN 0 PU3NUECKON KapTHHE
MHpa, MECTO (PU3NIECKON KapTUHBI MUPA B
001I1eM psITy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX NPEJCTABIECHUN O IPUPOJIE

149 O0001IeHne U cucTEMAaTH3aIHAsL 3HAHUN 110 bubnuorexa [IOK
teme "Kunemaruka" https://m.edsoo.ru/7f41c97c
150 O0o001IeHne ¥ CUCTEMAaTH3aIUs 3HAHUH 10 bubmuorexa [IOK
teMe "KunemaTtuka" https://m.edsoo.ru/7f41c97c
O06o0011eHne U cCUCTeMaTU3alus 3HAaHUN IO bubnmoreka [IOK
151
teme "Jlunamuka" https://m.edsoo.ru/7f41c97c
152 O0o001IeHre B CUCTEMAaTH3aIUs 3HAHUH 110 bubmuorexa [IOK
teme "Cratuka TBeporo tena' https://m.edso0.ru/7f41c97c
153 O06001IeHre U cHUCTEMATH3AIHS 3HAHUN 110 bubmuorexa [IOK
Teme "3aKOHbI COXpaHECHHS B MEXaHUKE" https://m.edsoo0.ru/7f41c97c
O06001IEeHne U cucTEMaTH3alAs 3HAHUH 110
154 TeMme "OCHOBEI MOJIEKYIIIPHO-KUHETUYECKON bubmorexa [OK
\ P https://m.edso0.ru/7f41c97¢c
Teopuun
O00011eHNE U cUCTEMATU3ALMS 3HAHUI 110
155 teMe "Tepmoannamuka. TenaoBblie bubmorexa LHOK
F ' https://m.edsoo.ru/7f41c97c
MaIlHbI
O00011eHHEe U cHCTEMATH3AllHA 3HAHUH 110
156 TeMe "ArperaTHble COCTOSIHUS BEIECTBA bubmmorexa [OK
p B m ' https://m.edsoo.ru/7f41c97c
@da30BbIe NEPEXOIbI
157 O0o001IeHne B CUCTEMAaTH3aIUs 3HAHUH 110 bubmuorexa [IOK
teme "Dnekrpuyeckoe nose" https://m.edsoo.ru/7f41c97c
158 O06001IeHre U cCUCTEMATH3AIHS 3HAHUN T10 bubmuorexa [IOK

teme "[loCTOSHHBIN 2JIeKTpUYECKU TOK"

https://m.edsoo.ru/7f41c97¢c
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O00011eHNE U cUCTEMATU3ALMS 3HAHUHN 110

bubmuorexa [IOK

159
teMe "TOKM B pa3nuuHbIX cpenax” https://m.edsoo.ru/7f41c97c
160 O06001eHHe U CHCTEMAaTH3aIUsl 3HAHUH 110 bubmuorexa [JOK
TeMe "MarautHoe nonie" https://m.edsoo.ru/7f41c97c
PesepBublii ypok. O0001IEHIE U
161 CI/ICTIe)MaTI/BZp WS 3HAHUM 10 TEME bubmmorexa [JOK
B ' https://m.eds00.ru/7f41c97c
"DneKTpoMarHuTHas MHIYKIus"
PesepBublil ypok. O0001IEHNE 1
162 CI/ICTI;MaTI/BZp W 3HAHUH 10 TEME bubmmorexa [OK
H https://m.edsoo.ru/7f41c97c
"Mexanndeckue koneoanus"
PesepBubIi ypok. O0001IIEHNE 1
163 CHCTI;MaTm:p W 3HAHUH 10 TEME bubmorexa HOK
" B | https://m.edso0.ru/7f41c97¢c
DneKTpOMarHUTHbIE KOJIeOaHHUsI
PesepBubIil ypok. O6001IcHIE 1
164 CHCTeMaTH3aIlns 3HaHUH 110 TeMe bubmuorexa [IOK
"MexaHn4yecKue U 3J€KTPOMarHUTHbIE https://m.edsoo.ru/7f41c97c
BOJIHEI"
165 PesepBHblii ypok. O6001IeHNE U bubnmoreka [IOK
cucreMaTusanys 35adui mo reme "Ontuka" https://m.edsoo.ru/7f41c97c
PesepBubIi ypok. O0001IIEHNE U
166 CI/ICTI;MaTm:p ¥ 3HaHui 1o TeMe "OCHOBBI bubmorexa [IOK
H https://m.edsoo.ru/7f41c97c
CcTO"
PesepBublii ypok. O0001IEHHE 1
167 CHCTgMaTHS:II;HH 3HAHUHU II0 TEME bubmorexa HOK
" . " https://m.edsoo.ru/7f41c97¢c
KopmyckynsipHO-BOTHOBOH JTyain3m
PesepBublil ypok. O0001IMIEHNE 1
P P . " bubmuorexa [IOK
168 cucTeMaTHh3alus 34aHuil o reMe "dusuka

aroma"

https://m.edsoo.ru/7f41c97c
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PeseprubIil ypok. O60011IcHIE 1

169 crucTeMartH3alus 3HaHui 1o TeMe "du3nka 1 bubmorera [JOK
B ) https://m.eds00.ru/7f41c97c
ATOMHOTO S7[pa ¥ JIEMEHTAPHBIX YaCTHUI]
PesepBHbIii ypok. O6001ICHIE 1
170 CI/ICTI;MaTI/IBE}Ilp ust 3HaHHI§l 10 TEMeE 1 bubmorera [IOK
H https://m.edso0.ru/7f41c97c
"DnemeHTsl acTpou3zuku"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



