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IHOACHUTEJIBHASA 3AIIUCKA

[IporpamMa mo ¢u3uke Ha YpOBHE CpedHero odmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHHH W TpeOOBaHMM K pe3yiabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMBbl,
npencrasieHHsix B PI'OC COO, a takxke ¢ yu€toM (deaepanbHOi pabodueidl mporpaMmbl BOCIIUTAHUS H
Konnenmuu npenogaBanus yueOHoro npeamera «Du3nka» B 00pa3oBaTeIbHBIX OpraHm3ausx Poccuiickoit
denepanyy, peaqu3yoUIMX OCHOBHBIE 00pa30BaTeNbHBIE TPOrPaMMBI.

[MporpamMa 1o ¢u3MKe ompenenseT o0sA3aTeIbHOE NPEJAMETHOE COJIepKaHKHe, YCTaHABIMBACT
PEKOMEH/IyeMYyI0 IOCIIeIOBATEILHOCT M3YYCHUS TEM | pPa3/ielioB Y4eOHOro IpeaMera ¢ Y4EToM
MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBA3€H, JIOTMKH y4eOHOIro Mpolecca, BO3pacTHBIX 0COOEHHOCTEH
oOyuaromuxcsi. IIporpamMma mo ¢usuke naér mpeacTaBieHHE O LENSAX, COIEpXKaHWHM, OOIIEH cTpaTeruu
OoOy4eHHUs, BOCIHMTAaHHWS W Pa3BUTHS OOydalOMIMXcS CpeJCcTBaMU y4deOHoro mnpenmera «Duzmka» Ha
yIIyOJnEHHOM ypOBHE.

Uzyuenne kypca Gpu3nku yriayOoaEéHHOTO YpOBHS MO3BOJISCT Peann30BaTh 3a1a4i MPodecCHOHATbHOM
OpHCHTAallMK1, HAIIpaBJICHO Ha CO3JaHUC yCJIOBI/Iﬁ JJ1d IPOABJIICHUSA CBOUX MHTCIIICKTYAJIbHBIX U TBOPUYCCKUX
CIOCOOHOCTEH KaKABIM O00y4aroluMcsi, KOTOpbIE HEOOXOAWMBI JJsl TMPOJOJDKCHUST 00pa3oBaHUs B
OpraHm3anusax Mpo(ecCHOHaTHLHOTO 00pa30BaHUsS M0 Pa3IHYHBIM (HU3UKO-TEXHHUYSCKUM W WH)XKCHEPHBIM
CHEIHATLHOCTSIM.

B mporpamme mo ¢u3uke onpenensioTcs IUIAaHUPYEMBIe Pe3yJbTaThl OCBOCHUSI Kypca (QU3MKH Ha
YpOBHE CpeaHero o0Imero oOpa3oBaHHs: JTUYHOCTHEIE, METaNpeIMETHbIe, MpeaMeTHbIe (Ha yriyOnEHHOM
ypoBHe). HaydHo-MeTOqoNOTHYeCKOH OCHOBOW i pa3pabOTKu  TpeOOBaHWN K  JUYHOCTHEIM,
METaNpeIMETHBIM M IPEJMETHBIM pe3yibTaTaM OOYdYalolIMXCs, OCBOMBIIMX IMpOrpamMmy mo (usuke Ha
YpOBHE CpemHero o0miero oOpa3oBaHWS Ha YIUIYONEHHOM YpPOBHE, SIBISETCS CHCTEMHO-IEATEIbEHOCTHEIIN
MOIXO].

[IporpamMMa 1o pu3HKe BKIIOYAET:

TUTaHUpYyEeMbIe pPe3yNbTaThl OCBOCHHUS Kypca (U3MKM Ha YriayOIEHHOM YypOBHE, B TOM YHCIC
MpeIMEeTHBIE Pe3yNIbTATHI M0 TOJaM 00YUIEHHS;

conepkanue yaeOHoro mpenmMeTa «Du3ukay mo rojam o0yIeHusI.

[IporpaMMa 1o (Qu3MKE MMEET MPUMEPHBIA XapakTep W MOXKET OBITh HCIOJNB30BaHA YUYUTEISIMU
(hM3UKH TS COCTABIICHHUS CBOMX PabOUYUX MPOTpamMM.

[IporpaMmma 1o ¢Qu3uKe HE CKOBBIBAET TBOPUYECKYIO WHHUIIMATHBY YYHTENEH W TIPEJOCTaBISIET
BO3MOKHOCTHU I peaiM3allii pPa3jJIndyHbIX METOJUUYCCKHUX IMOAXOJ0B K IPENnoAaBaHUIO (1)1/13I/IKI/I Ha
yriny0JaEHHOM YPOBHE MPH YCIOBUH COXPaHEHHS 0053aTeIbHOM YacTH COepKaHus Kypca.

dwu3mKka Kak HayKa 0 HanOolee OOIINX 3aKOHAX MPHUPOJIBL, BRICTYIAs B Ka4eCTBE yIeOHOTO MpeaMeTa
B IIIKOJIE, BHOCUT CYIISCTBEHHBIH BKIIaJ B CHCTeMy 3HaHUH 00 okpyxkatomem wmwupe. LIkonmbHBIN Kypc
¢u3uKu — cucTeMo0Opa3yIOMUi 151 €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB, MOCKOIBKY (DU3UUECKUE
3aKOHBI JIS)KaT B OCHOBE MPOLIECCOB U SIBJICHUIA, M3y4aeMbIX XUMHUEH, Onosorueii, puzndeckon reorpaduei u
actpoHoMuel. lcronb30BaHNEe W aKTHBHOE NpPUMEHEHHE (M3WYECKUX 3HAHWN OIPEeNeNmiio XapakTep H
OypHOE pa3BUTHE DPa3HOOOpA3HBIX TEXHOJIOTHMH B cdepe 3HEPreTHKH, TPaHCIOpPTa, OCBOSHHS KOCMOCa,
MOJTydeHMs] HOBBIX MAaTEpHANIOB C 33/IaHHBIMH CBOWCTBaMH. M3ydeHmne (M3WKW BHOCHT OCHOBHOM BKIAJ B
(hopMHpOBaHUE ECTECTBEHHO-HAYYHOH KapTHHBI MHpa oOydJaromerocsi, B (OpMHUpOBaHWE yMEHUWH
MPUMEHSATH HAYYHBIH METO/I MO3HAHMS ITPY BBITIOJTHCHUN UMH YISOHBIX HCCIICIOBAHMIA.

B ocHOBy Kypca (GHM3MKH Ha YpOBHE CpeAHero olmiero oOpa3oBaHMS MOJOXKEH PAJ UAeH, KOTOphIe
MOJKHO pacCMaTpUBaTh KaK MPUHIIMITEI €TO TIOCTPOSHUSI.

Hoes yenocmnocmu. B coOTBETCTBHH € HEH KypC SIBISIETCS JJOTMYECKH 3aBEPIIEHHBIM, OH COCPKHUT
MaTepHal U3 BceX pasaenoB (M3MKH, BKIIIOYAET KaK BOIMPOCHI KIIACCUYECKOH, TaK U COBPEMEHHOM (PU3UKH.

Hoesa czenepanuzauyuu. B COOTBETCTBHMM C HEW Marepuan Kypca (GU3UKA OOBEOUHEH BOKPYT
¢u3nyeckux Teopuil. BeqymmM B Kypce sBisgeTcss (popMrpoBaHUE MPENCTABICHUI O CTPYKTYPHBIX YPOBHSX
MaTepHH, BEILECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanud nOpeanojiara€T HCMNOJIb30BaHUE T'yMaHUTApHOIO
noteHnuana GU3NIECKOl HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHs (U3UKH C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U 3KOJIOTHYECKUMHU TPOOIEMaMH.

Hoesa npuknaououi nanpagnennocmu. Kypc ¢Gusuky yriayOiaEHHOro YpOBHS Mpedronaraet
3HAKOMCTBO C HIMPOKHM KPYIOM TEXHHUYCCKUX M TCXHOJOTMYCCKHUX HpI/IJIO)KeHI/Iﬁ HU3YUCHHBIX TeOpI/Iﬁ u



3akoHOB. Ilpu 3TOM paccMmaTpuBarOTCs Ha ypOBHE OOIIMX IIPEJCTABICHUIl M COBPEMEHHBIE TEXHHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHUH.

Hoes rkonozuzayuu peann3yercsi MOCPEICTBOM BBEICHHS 3JIEMEHTOB COAEP)KAHMSA, IMOCBSILEHHBIX
9KOJIOTHYECKHM IPOoOJeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHMH, a
TaKoke 00CYKIeHNUS MPOOIIeM PallOHATIBHOTO IIPUPOIOIIOIB30BAHUS U 3KOJIOTHYECKON 0€30MacHOCTH.

OcBoeHme copepxKaHus IPOrpaMMBbl 10 (PU3HMKE JOJDKHO OBITH MOCTPOCHO Ha MPHUHIUIAX CHCTEMHO-
JesITeNbHOCTHOTO moaxoaa. st ¢u3uku peanuzanys 3TUX NPUHOMUIIOB Oa3upyeTcsl HA HCIIOIb30BAHUHU
CaMOCTOSITEIIBHOTO DKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYyromero ¢akropa ydeOHoro mporecca. Jlis
YIIyONEHHOTO YpPOBHS — 3TO CHCTEMa CaMOCTOSITENIbHOTO YUEHHYECKOTO JKCIEPUMEHTA, BKIFOYAIOIIETO
({poHTaNbHBIE YYEHHYECKUE OMBITHI MPU M3YYEHHH HOBOTO MaTepHaia, JaboparopHbie paboTbl U paboThI
npaktukyma. [Ipu 3ToM BO3MOKHBI /1Ba crioco0a peann3auny GU3N4YecKoro npakTukyma. B mepsom ciyuae
MPakTUKyM TpoBoauTcst MO0 B koHme 10 u 11 kmaccoB, mubo mocie MepBOro U BTOPOrO MOIYTOAWH B
KaXXIOM U3 3THX KjaccoB. BTopoii cmocob — 310 uHTerpauus paboT MpakTUKyMa B CUCTEMY J1a00paTOPHBIX
paboT, KOTOpBIE MPOBOIATCA B Mpoliecce n3yueHus pasaena (temsl). [Ipu 3Tom nog paboramu mpakTHKyMa
MOHUMAETCSl CaMOCTOSITEJIbHOE HCCIIE/IOBAaHME, KOTOpOE TIPOBOJAUTCS TIO0 PYKOBOJCTBY CBEPHYTOTO,
00001EHHOTO BHIa O€3 MOMAroBOH HHCTPYKIIHH.

B mporpamme mno ¢usumke cucTeMa YYEHHMYECKOrO OSKCIIEPUMEHTa, JIA0OpAaTOpPHBIX pPaboT H
MMpakTUKyMa TMpEACTaBJICHa CIUHBIM TICPCUYHEM. BBI60p TEMAaTUKKU I OTUX BUAOB YYCHUUYCCKHUX
MPaKTUYEeCKUX paboT OCYIIECTBISACTCS yYacTHUKaMH 00pa30BaTeILHOTO Mpoliecca UCXOsl U3 0COOEHHOCTEH
MOYPOYHOTO IUIAHUPOBAHUS W OCHamleHHus Kkabunera ¢usuku. [Ipu 3TOM obOecneuuBaeTcsi OBIageHUE
00y4aloIMMHC YMEHUSMH IIPOBOJIUTH MNpPSIMble M KOCBEHHbIE M3MEPEHUs, MCCIEIOBAaHUS 3aBUCHMOCTEH
q)HSI/I‘ICCKI/IX BCJIMYMH U IMTOCTAHOBKY OIIBITOB 11O MPOBEPKE IMMPEAJIOKCHHLIX THIIOTE3.

Bonpiioe BHMMaHME yOenseTcs pEIICHUIO Pacu€THBIX M KayecTBEHHbIX 3amad. Ilpu stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SBISIOTCS 33Ja4d C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (U3MUECKON
MO/IEJTBIO, TIO3BOJISIONINE TPUMEHSTh U3YUYEHHBIE 3aKOHBI i 3aKOHOMEPHOCTH KaK U3 OJHOTO paszeria Kypca,
TaK M WUHTEIpUPYsl NPUMEHEHUE 3HAHUN M3 pPa3HbIX pas3/iesioB. /[ KadeCTBEHHBIX 3a7a4 IPUOPUTETOM
SBISIFOTCS 3alJaHui Ha OObBACHEHHE/NpPEACKa3aHHUe INPOTeKaHHUs (U3NUECKUX SBICHUH M IPOLECCOB B
OKpyXaromeld IKu3HH, TpeOyrommue BbIOOpa (U3WYECKOW MOAETH ISl CHTyallud MPaKTHKO-
OpUEHTUPOBAHHOTO XapaKTepa.

B coorserctBum ¢ TtpeboBanmsmu PI'OC COO & MarepuaabHO-TEXHHYECKOMY O00eCIeYeHHI0
y4eOHOT0 Tpoliecca Kypc (QU3UKH yriryOJIE€HHOTO yPOBHS Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHUs JTOKEH
W3y4yaTbCs B YCJIOBHSIX IIpEAMETHOr0 KaOuHeTa. B kaOumHeTe (U3MKKM OOMKHO OBITH HEOOXOAWMOE
nabopaTtopHoe 000pyI0BaHUE s BHIOJHEHUS YKa3aHHBIX B porpaMMme 10 (U3MKE YYSHHUYECKHUX OIBITOB,
71abopaTOPHBIX paboT M paboT MPaKTUKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000pYyI0BaHNE.

JleMoHCTpaoHHOE 00OopyAoBaHHE (POpPMHUpPYETCST B COOTBETCTBHHM C NPHHLUIIOM MHUHHMAIbHON
JOCTaTOYHOCTH W 00ecreyrBaeT IIOCTAHOBKY IIEPEUUCICHHBIX B MpOrpaMMe MO (H3HMKE KIIOUYEBBIX
JeMOHCTpPALIMI AJIS1 UCCIIEIOBAHUS N3yYaeMbIX SBJICHHUH U MPOLECCOB, SMINPUIECKUX U (YHAaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX IPUMECHEHHH.

JlaGopaTtopHoe o0OpynoOBaHHE Uil YUYCHHYECKHX IMPAKTHUECKHX pPaboOT ¢opMupyercs B BHIC
TEMaTUYEeCKUX KOMIUIEKTOB M oOOecredyuBaeTcsl B pacu€Te OAHOIO KOMIUIEKTa Ha ABYX OOydaroIiuxcs.
Temarnueckue KOMIUIEKTH! J1a0OPaTOPHOrOo OOOPYHOBAaHMS MOJKHBI OBITH ITOCTPOEHBI HAa KOMIUIEKCHOM
WCTIONb30BAaHUN aHAJIOTOBBIX U HU(PPOBBIX MPHOOPOB, a TaKKE KOMIIBIOTEPHBIX M3MEPHUTEIBHBIX CHCTEM B
BUZIE€ HU(PPOBBIX JTa0OPATOPHIA.

OCHOBHBIMH HETISIMH N3Y4IeHUS GU3UKH B 001IIEM 00pa30BaHUH SBJISIOTCS:

(bopMHpOBaHUE WHTEPECA U CTPEMIICHHS 00YYaIOIIMXCS K HAYYHOMY M3YYEHHUIO MPHUPOJIBI, pa3BUTHE
WX UHTEJUIEKTYAJIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEIH;

pa3BUTHE IIPEJCTAaBICHUI O HAayyHOM MeETOJE IO3HaHHUS U (POPMUPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOILICHHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHpOBaHHE HAayYHOIO MHPOBO33PDEHHUSI KaK pe3yjbTaTa M3Y4YEeHHS OCHOB CTPOCHHS MaTepHH U
(byHIaMEHTAJIbHBIX 3aKOHOB (DM3HKY;

($hopMUpOBaHHE YMEHUN OOBSCHATH SIBJACHHS C HCIOJIb30BAaHMEM (PU3NUYECKMX 3HAHWH M HAy4dHBIX
JI0Ka3aTeJIbCTB,;

(bopMHupOBaHUE TPEACTABICHUN O POIHM (PU3UKH AJISl Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTH;



pa3BUTHEC MPEACTABICHUA O BO3MOXHBIX cdepax Oyayiield NpOPECCHOHAIBHOW ACSITEIbHOCTH,
CBSI3aHHBIX C (PM3UKOM, MOJIrOTOBKA K NaJTbHEHIIIEMy O0yUYEHHIO B 3TOM HAIIPaBICHHH.

JlocTmxeHre 3TuX Lesell 00ecneunBaeTcsl pelieHueM CIeIYIOUINX 3a/1a4 B IIPOLecce U3YYeHUs Kypca
(u3MKM Ha YPOBHE CPETHETO 00IIero oopa3oBaHus:

npuobpeTeHre CHCTEMBl 3HAHWUH 00 O00mUX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSX,
BKIIIOYAss MEXaHUKY, MOJICKYJSIPHYIO (HU3UKY, OJIEKTPOJAMHAMUKY, KBaHTOBYIO (U3UKY M DIEMEHTHI
acTpo(hu3uKy;

(hopMmupoBaHE YMEHUN MPUMEHATH TCOPETUICCKUE 3HAHUS JUTsI OOBICHEHHS (DM3MUSCKUX SIBJICHUH B
TIPUPOJIE U IS IPUHSTHS MPAKTHUECKUX PEIICHUN B TIOBCEAHEBHON KU3HH,

OCBOCHHE CIIOCOOOB pEILIeHUs] Pa3lMYHBIX 3aJad C SIBHO 3aJaHHOW (PU3MYECKON MOAENbio, 3a/1ad,
MO/IPa3yMEBAOIINX CAMOCTOSATEIBHOE CO3/IaHue (PU3NIECKON MOJIEIH, aJleKBATHON YCIOBHUAM 3a7auH, B TOM
YHciie 3a7a4 HHKEHEPHOT0 XapaKTepa;

MOHUMaHWe (PU3NYECKUX OCHOB U TIPUHITUIIOB JICHCTBYSI TEXHIUYECKUX YCTPONCTB U TEXHOJIOTHYECKUX
MPOLIECCOB, UX BIMUSHUS HA OKPY>KAIOIIYIO CpeNy;

OBIIaJICHHE METO/IaMH CaMOCTOSTEIFHOTO IUIAHWPOBAHHUS U MPOBEACHUS (PU3HYECKUX IKCIIEPUMEHTOB,
aHaJM3a U MHTEPIIpeTany HH(OPMAIIUH, OTIPEICIICHUS JOCTOBEPHOCTH MOTYYCHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIIOBUH /ISl pa3BUTHSI YMEHUI MPOEKTHO-UCCIIENOBATENLCKOM, TBOPUECKON AATEIHHOCTH,

pasBuTHE MHTEpeca K cdepam npohecCHOHaTbHOM JIeITeIbHOCTH, CBI3aHHOM ¢ (PH3UKOH.

B cootBercTBum ¢ TpedoBanusiMu @I'OC COO yriy0n€HHbINH YPOBEHb H3YyUEHUS yU4EeOHOTO TpeMeTa
«Dusnka» Ha ypOBHE CpEIHEro OOImEero oOpa3oBaHUS BBIOMpPAETCS OOYYAOIIMMUCS, ILIAHUPYIOIIIMU
MIPOJIOJDKEHNE 00pa30BaHus 110 CIENHUATHLHOCTIM (PU3UKO-TEXHUIECKOTO PO,

Ha usyuenue ¢usuku (yriy0a€HHBIA YPOBEHB) HA YPOBHE CPEIHEr0 00IIEro 00pa30BaHusl OTBOJAMTCS
340 gacoB: B 10 ximacce — 170 gacoB (5 gacoB B Henenmo), B 11 kiracce — 170 gacoB (5 4acoB B HEICIIO).

[Ipennaraemsiii B mporpammMe 1o (hu3nKe mepedeHb 1ab0paTOPHBIX U MPAKTHYECKUX PadOoT SBISETCA
PEKOMEH/IOBAaHHBIM, YYHTENb JeNacT BhIOOpP MPOBEACHUS JIA0OPAaTOPHBIX pPabOT M OMBITOB C Y4ETOM
WHIUBUTYTbHBIX ocobeHHoCTeH o0yyaromuxcsi.



COJEPKAHUE OBYYEHUSA
10 KJIACC

Paznen 1. HayuHblii MeTOX MO3HAHUS NPUPOABI.

®usuka — pyHAaMeHTaIbHAS HayKa O Ipupoze. HaydHblil MeTox MO3HAHHUSA U METO/bI UCCIIECAOBAHUS
(u3NUeCKuX SBICHUI.

OKCIepUMEHT U TeopHus B Iporiecce o3HaHNA pupoasl. Habmrogenne u 9KCrepruMeHT B pU3MKe.

CriocoObl M3MepeHusi pU3nYeckux BEIWUYUH (aHAJIOTOBBIE M HU(MPOBBIE M3MEPHUTENbHbBIE MPUOOPHL,
KOMITBIOTEPHBIE TaTYNKOBBIE CHCTEMBI).

[orpemnoctu u3mMepeHuii Gru3nIecKux BeIUYHH (a0CONIOTHAS U OTHOCUTEIbHAS).

MonenupoBanne (U3NYECKUX SBICHUHA U TPoLecCOB (MaTepuasibHas TOYKa, aOCOJIOTHO TBEpPIOE
TeNo, uaeajabHas )KUIKOCTh, WCaTIbHBIN Ia3, TOUeUHbIH 3apsan). [ nnoresa. @U3HMUECKil 3aKOH, IPAHHULIBI €TI0
npuMeHnMocTd. dusnueckas Teopusl.

Ponme u Mecto ¢usnku B GOpMUPOBAHMU COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B MPAKTUYECKOW
JIeATEILHOCTH JIIOJIEH.

Yuenuueckuit s3xcnepumenm, nabopamopnuvie padomol, nPaAKMUKym.

N3mepenne cuiabpl TOKa U HANPSHKEHHUS B €M MOCTOSHHOTO TOKA IPH TOMOINM aHAJOTOBBIX U
MUPPOBBIX U3MEPUTEITHHBIX MPHOOPOB.

3HakoMCcTBO ¢ LudpoBoi 1abopaTopueil o ¢usuke. [Ipumepsr namepeHus pu3nIecKux BEITMUUH MIPH
ITOMOIIY KOMITBIOTEPHBIX AATYHKOB.

Pasnes 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanndeckoe ABMkeHNE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBIKEHHA. CHCTEMa OTCUETA.

[psmas u oOpaTHast 3aa4l MEXaHUKH.

Pannyc-BexTop MaTepuanbHON TOUKH, €0 MPOEKIUU Ha OCU CUCTEMBI KOOpAHHAT. TpaeKkTopus.

[lepememienne, ckOpocTh (CpeqHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKOPEHHE MaTepHaIbHOU
TOYKH, UX IPOEKIUU HA OCH CUCTEMBI KoopauHaT. CIoxkeHNe EPEMENICHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBM)KEHHE. 3aBUCUMOCTh KOOPJIWHAT, CKOPOCTH,
YCKOPEHHS U ITyTH MaTepUabHON TOUYKH OT BPEMEHHU U UX IpauKH.

CBobogHOe maseHue. YcKkopeHue cBoOOIHOTO TaneHus. [IBimkenne Tena, OpOIIeHHOTO IO/ YyTIIOM K
TOPU30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPEHMsSI MaTepHajIbHONH TOYKM OT BPEMEHH U HX
rpaduKHy.

Kpuponuneiinoe aBumxeHue. JIBUKEHUE MATEPUATbHOM TOYKU MO OKPYKHOCTH. YTJIOBasl U JIMHEHHAS
ckopocth. Ilepuom wu wuwactota oOpameHus. LleHTpocTpemuTensHoe (HOpPMajbHOE), KacaTelIbHOE
(TaHTEHIMAJIBHOE) M MTOJTHOE YCKOPEHUE MaTepUATbHON TOUKH.

TexHUYECKHe yCTpOICTBA H TEXHOJIOTMYECKUE MTPOLECCHI: CIUAOMETD, ABIKEHUE CHAPSIOB, LICIHBIE,
niecTepéHyaThie ¥ peMEHHBIE IIepeiaul, CKOPOCTHBIE JINQTHI.

Hemoncmpayuu.

Mognens cucTeMBI OTCUETA, MINTFOCTPALNS KHHEMATHIECKUX XapAKTEPUCTUK JIBHKCHMSL.

CriocoOblI ucce10BaHus! IBIKEHHH.

Nnmoctpanys npenenbHOro nepexosia U usMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpas3oBaHue ABMKEHNUH C UCTIOJIE30BAaHUEM MEXaHU3MOB.

ITanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

Habntonenue apmkeHus Tena, OpOLUICHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasnenue ckopocT NpH IBUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHe IyTeH, TpaeKTOpuil, CKOPOCTEH ABMKEHUS OJHOIO M TOIO )K€ TeJIa B Pa3HbIX CHUCTEMax
OTCuéTa.

Yuenuueckuii sxcnepumenm, nadopamopmnsie pabomol, nPAKMUKYM.

N3yveHre HepaBHOMEPHOTO ABM)KEHHUS C IIEITBI0 ONPeeIeHUS MTHOBEHHON CKOPOCTH.

W3mepenne yckopeHMs TpH MNPSAMOJUHENHOM paBHOYCKOPEHHOM [JBW)KEHHH TI0 HaKJIOHHOM
IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TIYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBUIKCHHU.



M3mepenne yckopeHHss CcBOOOAHOrO TmMameHUs (PEKOMEHAOBAHO HCIOIL30BaHHE IH(PPOBOI
nabopaTopun).

WzydeHne nBwKeHUS Tena, OpPOIICHHOTO TOPU3OHTAILHO. [IpoBepka THUMNOTE3bI O MNPSAMOU
MIPOMOPIIMOHATIEHON 3aBUCHUMOCTH MEXY AaJbHOCTBIO MOJIETA U HAYabHOW CKOPOCTBIO Tela.

Wzydenne nBmKeHUs TeJa 10 OKPY>KHOCTH C MTOCTOSHHON TI0 MOJTYJTIO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TIeproJia 00paIeHnst KOHUMYEeCKOT0 MasiTHAKA OT €ro apaMeTpOB.

Tema 2. /lunamuxa.

IIepBbiit 3akoH Herotona. MHepiuanbHble cucteMbl oTcuéra. [IpuHuun oTHocHTenbHOCTH 1 amuies.
Hewuneprimanpabie cHCTEMBI OTCUETA (OTIPEICIICHIE, TPUMEDHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuu Cuil.

Bropoii 3akon HeioToHa nst MaTepuanbHON TOUYKU.

Tperuii 3akoH HproTOHA 1711 MaTEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TSATOTEHUsI. DKBUBAICHTHOCTh T'PABUTALIMOHHON U MHEPTHOU MaCCHI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO TAaJeHUS OT BBICOTHI HAJ MOBEPXHOCTHIO
IUIAHEThl M OT reorpaduyecKoi MMPOTHI. J[BM)KeHHME HEOECHBIX TNl M MX CIYTHHKOB. 3akoHbl Keruiepa.
IIepBas kocMHuuecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec tena, qBHKyIIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuyia TPEHHUS CKOJBKECHHUS W CHiIa TpeHus mnokos. KoadduimeHnt
Tpenus. Cuia CONMPOTUBIICHUS TPU ABMKCHUHM Tella B JKUIKOCTH WU Tasze, e€ 3aBUCHUMOCTh OT CKOPOCTH
OTHOCHUTEIHLHOTO JABMKEHUSI.

HaBnenue. I'mapocratuueckoe napienue. Cuna Apxumena.

TexHuvecKue ycTpoCcTBa M TEXHOJIOTHUYECKUE MPOIECCHI; MOAIIUITHUKY, IBIDKCHUE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jemoncmpayuu.

HaGiroienue qBMKeHHS Tl B MHEPIIUAIBHBIX U HEUHEPIIUAIBHBIX CUCTEMaxX OTCUETa.

IIpuHIUIT OTHOCUTENBHOCTH.

Kauenmne nByX OWIMHIPOB WM IIAPOB Pa3HONW MAacChl C OJUHAKOBBHIM yYCKOPEHHEM OTHOCHTEIHHO
HEWHEPIUATBHON CHCTEMBI OTCUETA.

CpaBHEHHE PaBHOJACHCTBYIONICH MPHIOKEHHBIX K TEIYy CHJI C IIPOM3BEACHHEM MAacChl Tejla Ha €ro
YCKOpPEHHUE B HHEPIMAIHLHON CHCTEMEe OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIONINX B PE3YIbTaTe B3AUMOICHCTBHS TE.

H3mepeHne macc o B3auMOIEMCTBUIO.

HesecomocTs.

Bec Tema nmpu yckopeHHOM MogbEME U TTaJICHHN.

[leHTpoOeKHBIC MEXaHU3MBEI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAYCHUS U CKOJBKCHUSL.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabonol, RPAKMUKYM.

N3mepenne paBHOAEHCTBYIONIEH CHII TIPH JBMXKEHNN OpyCcKa M0 HaKJIOHHOH TJIOCKOCTH.

[IpoBepka T'UMOTE3bI O HE3aBUCUMOCTH BPEMCHH JIBUKCHHS OpyCKa MO HAKJIOHHOW IUIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €T0 MacChI.

HccnenoBanne 3aBUCHMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B IPY)XKHHE U PE3MHOBOM 00pasIie, OT UX
nehopMaIum.

NzydeHue NBHKEHUS CHCTEMBI TEJI, CBA3aHHBIX HUTHIO, ICPEKUHYTOHN uepe3 JETKUii OJIOK.

Nsmepenne koadduimenTa TpeHus 1o BeInIruHe yTaoBoro Kod3dgdummenta 3aBUCHMOCTH Frp(N).

HccnenoBanne nBmxeHHs Opycka MO HAKIOHHOW IIOCKOCTH C TEPEMEHHBIM KO3 QHUIMEeHTOM
TPEHMUSL.

N3yuenue ABMXEHMS Tpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpIoe Teno. [locTymarenbHoe W BpallaTelbHOE ABM)KEHUE TBEPAOro Teia. MOMEHT
CHJIBI OTHOCUTENBHO ocH BpauieHus. [lnedo cunbl. CrnoxkeHue Cuil, IpUI0KEHHBIX K TBEpaoMy Teny. LlenTp
TSDKECTH Tena.

YcnoBust paBHOBECHS TBEPAOTO TeNa.

YcTolurBoe, HEYCTOHYMBOE, Oe3pa3IMuHOE PaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJIOIMYECKHE MPOLECCHl: KPOHIITEHH, CTPOUTENBHBIN KpaH,
peuéTyaTbie KOHCTPYKLHUU.



Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsr paBHOBecus.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomol, npaKmuKym.

HccnenoBanue yciioBUil paBHOBECHSI TBEPAOTO TeJla, UMEIOIIEr0 OCh BpAIllEHUSI.

KoHcTpyrnpoBaHue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTHU.

N3yuenue ycroiunBoCcTU TBEPAOTO TENIA, UMEIOIIETO IIOIIAlb OMOPHL.

Tema 4. 3aKonvl coXpanenus é Mmexanuxe.

NMnynsc MarepuanbHONW TOYKH, CHCTEMBl MaTepUHabHBIX ToudeK. lLleHTp Macc cucreMsl
MaTepuaibHbIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NmMiynbe cuiibl 1 USMEHEHUE UMITYJIbCa Tea.

3aK0H COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

MoMeHT uMIynbca MaTtepuaibHOM Toukd. IlpeacTaBieHre O COXpaHEHUHM MOMEHTa HMITYJbCa B
LHCHTPAJIBHBIX ITOJIAX.

PaboTa cuitel Ha MaIoM 1 Ha KOHEYHOM TiepeMeleHnd. [ padudeckoe npeacTaBieHre padOThl CHITBL.

MOoOIIHOCTh CHJIBL.

Kunerndeckas sHeprust mMarepuasbHOW Toukd. Teopema 00 W3MEHEHWM KWHETHYECKOW JHEPrHH
MaTepUaIbHON TOUKHU.

[ToTreHuuanbHble U HENMOTEHUUATIbHBIE Ccuibl. [loTeHumanvHas sHeprus. lloTeHuuanbHas >HepPrus
ynpyro aegopMUpoBaHHON TpyxuHbL. [loTeHIManbHAas SHEPrUs TeNa B OJHOPOJHOM T'PaBUTAI[MOHHOM
nosie. [loTeHnmanpHas HEPrus Tejaa B TPABUTAIMOHHOM IIOJIE OJTHOPOMHOIO Imapa (BHYTPH W BHE Iapa).
BTropas kocMuyeckas ckopocTb. TpeTbst KocMHUYECKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTEHIIMATBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOW SHEPTUH CHCTEMBI Tell. 3aKOH
COXpaHEHUSI MEXaHUUECKON YHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyn 1S UaeanbHON KUIKOCTU KaK CJIEACTBHE 3aKOHA COXPAHEHUS MEXaHUYECKOM
SHEPIUH.

TexHudeckne ycTpoHCTBA M TEXHOJIOTHUYECKHE IPOLECCHI: JABIKEHHE pakeT, BOAOMET, KOMED,
MIPYKUHHBII MACTOJIET, THPOCKOII, PUTYPHOE KaTaHHE Ha KOHBKaX.

Jemoncmpayuu.

3aKoH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

N3mepenre MOITHOCTH CHJIBL.

WzmeHeHune sHEprun Tea Mpy COBEPLUICHUH pabOTHI.

B3anMHbie mpeBpallieHusT KWHETUYECKON U TOTEHUMAIBHOM 3HEpPruil mpu ACHCTBUU HA TENO CUIIBI
TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH TIPH CBOOOTHOM TafCHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol, npaKmuKym.

N3mepenne uMmiynbca Tejia 1o TOPMO3HOMY IIYTH.

W3mepenne critbl TSTH, CKOPOCTH MOAEITH 3JIEKTPOMOOHIIS M MOIITHOCTH CHITBI TSTH.

CpaBHEHHE U3MEHEHUS! UMITYIBCA TEJIA C UMITYJILCOM CHJIBI.

HccnenoBanue coxpaHeHUs UMITYNIbCA MPU YIIPYTOM B3aUMOICHCTBUU.

M3MepeHne KHHETUYECKON YHEPTUM TeJla 10 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHUS MMOTCHIIMATHHON SHEPTUU TPY>KUHBI C pa0OTOM CHIIBI TPEHHSL.

Onpenenenne padOThI CUITBI TPSHHS TIPH IBMKCHUU TeJla 110 HAKJIOHHOW TUTOCKOCTH.

Pa3znen 3. MosekyasipHasi pU3MKa 1 TEPMOIMHAMUKA.

Tema 1. Ocnogsl MONEKYAAPHO-KUHEMUYECKOIl MeopuU.

OCHOBHEIC TIOJOXCHHSI MOJCKYJspHO-KHMHeTH4Yeckor Teopun (MKT), ux ombeiTHOe 00OCHOBaHHE.
Hudodysus. BpoyHoBcKoe IBHKEHHE. XapaKTep JABMKCHHS W B3aMMOJACHCTBUSA 4acTHIl BeliecTBa. Mojenu
CTPOCHHUS Ta30B, KUAKOCTCH M TBEPABIX TN M OOBSICHEHWE CBOWCTB BEIIESCTBA HAa OCHOBE ATUX MOJETCH.
Macca u pa3zmepsl Mosiekyin (atomoB). KonndectBo Bemectsa. [locTossHHas ABorapo.

TemnmoBoe paBHOBecue. TemnepaTypa u criocoObl e€ usmepenus. [llkana remneparyp Llenbcust.

MOZIGHL nacajJlbHOTO Trasa B MOJICKyninHO-KHHCTH‘IeCKOﬁ TCOpHHU: YaCTHULObI Ta3a JABUXYTCA
Xa0THYECKHU U HE B3AUMOJECHCTBYIOT JIPYT C JIPYTrOM.



lazoBeic 3akoHBl. YpaBHeHme MenaeneeBa—Kiamelipona. A6comoTHas Temmeparypa (Imkaira
temneparyp Kenbsuna). 3akon JlanpToHa. M3ompomnecckl B ueanbHOM Ta3e € MOCTOSHHBIM KOTUYECTBOM
BemiecTBa. ['paduyeckoe mpeacTaBieHne H30IPOLIECCOB: H30TepMa, U30X0pa, U300apa.

CBsi3p MeXAy MOaBICHHEM W CpeJHeld KHHETHYECKOW JHEpruedl MOCTyNaTelbHOro TEIIOBOTO
IBIDKCHHA MOJIEKYJl HICAThHOTO Traza (OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHHETHYECKOW TEOpHH
HJeaTbHOTO Ta3a).

CBsi3p  aOCONIOTHOM TeMIepaTypbl TEPMOJMHAMHYECKOW CHCTEMBI CO CpeJHEH KHHETHYeCKOH
SHCPFHCﬁ IMMOCTYIMATCIIBbHOT'O TEIIJIOBOT'O ABUKCHUA eé HYacCTHIl.

TexHuueckue yCTPOHCTBA M TEXHOJOTHMUYECKHE IPOIECChl: TEPMOMETp, OapoMeTp, TOIydeHHe
HaHOMAaTepHaJoB.

Jlemoncmpayuu.

Mopenu nBM)KEHUS YaCTHUIL BEIIECTBA.

Mogens OpOyHOBCKOTO IBHKEHHUSL.

Buneopoinuk ¢ 3anuchio peaJbHOT0 OPOYHOBCKOTO JIBHKCHHS.

Huddysust xunkocteit.

Mogens onbita [ITepHa.

[IputsokeHue MOeKyI.

Mopenu KpUCTalNINYECKUX PEMIETOK.

HabGionenue u ucciegoBanue U30MPOIECCOB.

Yuenuueckuii s3xkcnepumenm, nabopamophuvie pabonsl, RPAKMUKYM.

HccnemoBanne mporecca yCTaHOBIEHUS TETUIOBOTO PAaBHOBECHS IPHU TETIOOOMEHE MEXIY Topsiei u
XOJIOAHOM BOJOH.

NzydeHne n30TepMIUecKOTo mpoiecca (PeKOMEHJ0BAHO HCIIONIb30BaHue MU(POBO TabopaTopun).

Nzydenune m30xopHOTO MpoIiecca.

Nzyuenne n3zobapHOTO Mpolecca.

[IpoBepka ypaBHEHUs COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mautunol.

Tepmomnaamuaeckas (T]) cuctema. 3amanue BHEIIHUX YCIIOBHUH JJIs1 TEPMOIMHAMUYECKON CHCTEMBL.
Bremnne n BHyTpeHHHE napamerpsl. IlapaMeTpsl TEpMOIMHAMHUYECKON CUCTEMBI KAK CPEJHUE 3HAYEHUS
BEJIMYWH, OMUCHIBAIONINX €€ COCTOSHNE Ha MUKPOCKOITMIECKOM YPOBHE.

Hynesoe Hauano tepmoamHaMuku. CaMONIPOU3BOIIbHAS PellaKcallvsl TEPMOAMHAMUYECKONH CUCTEMBI K
TEIJIOBOMY PABHOBECHIO.

Mogens uaeanbHOTO Ta3a B TEPMOAMHAMUKE — CHCTEMa YpaBHEHHi: ypaBHeHHe MeHzeneeBa—
Kianeiipona u BbIpaX€HUE AJI1 BHYTPEHHEH 3HEPruu. YCIOBUSA NPUMEHUMOCTH 3TOH MOJEIU: HHU3Kas
KOHIIGHTpPAIMsl YacTHL, BBICOKHE TeMIlepaTryphl. BblpaxkeHue mjisi BHYTpEHHEH SHEPTUM OJHOATOMHOTO
HJealbHOTO rasa.

KBazucrarndyeckue u HECTATUIECKUE TTPOIIECCHI.

OnemeHTapHas paboTa B TepMOoAWHaMHKe. Brramcnenme paboTsl mo Tpaduky mporecca Ha pV-
Irarpamme.

Terutonepenada kak crocod M3MEHEHHWs] BHYTPEHHEW JHEPTrUU TEPMOAMHAMHUYECKOW CHCTEMBI 0e3
coBepIieHns padoTbl. KoHBEKIs, TETIIONPOBOAHOCTD, H3TyUCHHE.

KomnuectBo TemnoTel. Temno€MkocTh Tenma. YenbHass W MOJISIPHAs TEIUIOEMKOCTH BELIECTBa.
VYpaBHenue Maiiepa. VYaenbHas TemaoTa CropaHusi ToIUiMBa. Pacyér KomuM4ecTBa TEIJIOTHI MpPHU
tertonepenade. [lonstre o0 aguabaTHOM IIpoIecce.

IlepBbIii 3ak0H TepMoAMHAMHUKH. BHyTpeHHss sHeprus. KonaumuecTBo TemioTsl u paboTa Kak Mephl
W3MEHEHUS BHYTPEHHEH SHEPTHH TEPMOAMHAMHYECKON CHCTEMBL.

Bropoit 3akoH TepMOIWHAMHKH [JIi PABHOBECHBIX IIPOIIECCOB: dYepe3 3aJlaHHOE pPaBHOBECHOE
COCTOSIHHE TEPMOJAMHAMUYECKON CHCTEMBI TPOXOANUT EAMHCTBEHHAs annadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3aK0H TepMOAMHAMUKH 751 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO MEPEAaTh TEIUIOTY OT
0oJjiee X0JOIHOrO Teida K Oojee Harperomy Oe3 komnencanuu (Kiaysuyc). HeoOparuMocTh MpHUpPOIHBIX
MIPOIIECCOB.

[Ipunnune! aefictBus TerioBbix MammuH. KITI.

Makcumanbnoe 3nauenue KIT/1. Lukn Kapho.

DKOIOTHIECKHUE ACIICKTHI HUCIIOJIB30BaHUA  TCIIJIOBBIX Z[BHFaTeJIeﬁ. Temnosoe 3arpsA3HCHUC
OKpY>Karollle cpeibl.



TexHuueckue ycTpoiicTBa U TEXHOIOTUIECKUE NTPOLECCHI: XONIOAMIBHUK, KOHAUIIMOHED, TU3EIIbHBIN U
KapOIOpaToOpHbIN [JBUraTenad, IapoBas TypOWHA, IOJIY4YEHHE CBEPXHM3KHX TeMIIeparyp, YTUIM3aLus
«TETIOBBIX» OTXOAOB C MCIOJB30BAaHHEM TEIUIOBOIO HAcOCa, YTHIM3aUKs OMOOPTraHNYeCKOro TOIUIMBA IS
BBIPAOOTKH «TETIOBOIN U 3IEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenue Temnepatypsl Ipu aquabaTUYECKOM PacIIMPEHUU.

BoznyurHoe oruuso.

CpaBHEHHE YACTBHBIX TEINIOEMKOCTEH BEIIIECTB.

Crioco0b! M3MEHEeHHS BHYTPEHHEH SHEPTHH.

HccnenoBanue aguabaTHOro mpouecca.

KoMmnbroTepHble MOAEIH TEIUIOBBIX ABUTaTENEH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

N3mMmepenne ynenbHON TEMITOEMKOCTH.

HccnenoBanne mpouecca OCTHIBaHHS BELLECTBA.

HUccnenoBanue aquabaTHOro mporiecca.

NzydeHne B3auMOCBSI3M PHEPTUH MEXKMOJIEKYJISIPHOTO B3aMMOACHMCTBHS U TEMIEPATyphl KHUIICHHUS
JKUIKOCTEM.

Tema 3. Azpecammnvte cocmoanusa eeujecmea. Pazogvie nepexoowi.

[Tapoo6pa3zoBanue u KoHAeHCaNWsA. VicriapeHue u KumneHue. Y [eibHas TeIioTa mapooopa3oBaHusl.

HacpliueHnble ¥ HeHacbllleHHblE mnapbl. KauecTBeHHas 3aBUCMMOCTb IUIOTHOCTH W JaBIICHUS
HACBIIIEHHOTO Tapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTb OT 00Bb&Ma HACBILIEHHOIO Mapa. 3aBUCHMOCThb
TEMIIEPATYPhl KUIEHUS OT JABJICHUS B )KUJKOCTH.

BrnaxxHocTh Bo3myxa. AGCONIOTHAS 1 OTHOCUTENIBHAS BIAXKHOCTb.

TBépnoe teno. Kpucrammmdeckue u amopdHbie Terna. AHU30TPONHS CBOHCTB KpUcTaLIoB. [lnaBnenne
W KpUCTaJUIM3ays. Y ienbHas Tertora miasneHus. Cyonumanust.

Hedopmammu TBEpAoro Tena. Pactsokenme u cxkxartue. Casur. Moayne lOwra. Ilpegen ynpyrux
nedopMariuii.

TeroBoe pacmmpeHne >KUAKOCTEH W TBEPABIX TeN, OOBEMHOE W JMHEWHOE pacCIIMpEHHeE.
AHrapMOHHM3M TEIUIOBBIX KoJieOaHWH YaCTHIl BEIIECTBA KaK NMPHYMHA TEMJIOBOTO pacHIMpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPruM B (Pa30BBIX MEPEX0Iax.

YpaBHEHUE TEILIOBOTO OaaHca.

[ToBepxHocTHOE HaTshkeHWe. KoaHUMEHT MOBEPXHOCTHOTO HATsHKEHUs. KamunssipHble SBICHUS.
JaBneHue noJ UCKpUBIEHHON MOBEPXHOCTHIO X’uakoctu. @opmyina Jlamnaca.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHL: JKUAKUE KPHUCTAIIIbI, COBPEMEHHBIE
MaTepuabl.

Hemoncmpayuu.

TemoBoe pacuiupeHue.

CBolicTBa HaCBIILIEHHBIX MAPOB.

Kunenue. Kunenue npyu noHM>XEHHOM JaBICHUH.

W3mepenne cuiibl NOBEPXHOCTHOTO HATSDKEHHUS.

OMBITHI ¢ MBUIBHBIMU TIEHKAMU.

CmauuBaHue.

Kanwisipasle siBneHus.

Monenu HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl n3MEpEeHHst BIaKHOCTH.

HccnenoBanye HarpeBaHUs U IUIaBIEHUS KPUCTAJUINYECKOTO BEIIECTBA.

Buasl nedopmarimid.

HaGmonenne Mabix nedopMarimid.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomul, nPAKMUKYM.

N3yuenue 3aKOHOMEPHOCTEN UCTTAPEHMSI )KUIKOCTEH.

W3mMmepenune yneabHON TEMIOTH IIaBJICHUS JIbJa.

N3ydeHne cBOWCTB HaCHIIECHHBIX apOB.

N3mepenne aGCOMIOTHON BIAXKHOCTH BO3/IyXa M OIIEHKA MAacChl MAPOB B TOMEICHNU.

Nzmepenne ko3¢ GuiiueHTa NOBEPXHOCTHOTO HATSHKEHHUSL.



N3mepenne moyns FOrra.

Uccnenoanne 3aBucuMocTy AeopManiy pe3smHOBOro o0pasia OT MPHUIOKEHHOW K HEMY CHIIBI.

Pasneua 4. dnekTpoanHamMuka.

Tema 1. Inekmpuueckoe noe.

OnexTpu3zanysa Ted U e€ MPOSBICHHA. DIIEKTPUUECKUi 3apsa. J[Ba BHIa 3MEKTPUYECKHX 3apsaoB.
[IpoBogHUKH, TUANEKTPUKHU U MOIYIPOBOJHUKU. DJIEMEHTAPHBIIN AIEKTPUUECKUi 3apsa. 3aKOH COXpPaHEeHHUS
BIEKTPUYECKOTO 3apsiaa.

B3anmopeiicTeue 3apsaaoB. Todeunsie 3apsnsl. 3akoH Kymona.

Onextpudeckoe nojie. Ero neiicTBre Ha IIeKTPHYECKUE 3aps/Ibl.

HanpsokéaaocTs anektpuyeckoro moiist. [IpoOHsbiii 3apsin. JInHUM HAPsHKEHHOCTH DIEKTPUYECKOTO
nosist. OTHOPOIHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNBHOCTh  AJEKTPOCTATHYIECKOTO  MOJSA. Pa3HOCTH MOTEHIIMAJIOB U HaIpsDKCHHE.
[ToTenuuanbHast 3Heprus 3apsiaa B 3JEKTpocTaThdeckoM noje. [loTeHnuan 3iIeKTpOoCTaTUYECKOTo MOJIs.
CBsi3b HaIPSDKEHHOCTH TIOJISL M PA3HOCTH MMOTEHIIMAJIOB JIJISl 3JIEKTPOCTATUIECKOTO OIS (KaK OJHOPOHOTO,
TaK ¥ HEOJHOPOIHOTO).

[IpuHIUT CYTIEPIIO3UITAHN JICKTPUIECKHUX MOJICH.

[Tome Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOM cepsl. [lone paBHOMEPHO 3apsKEHHOTO IO
00BEMy 11apa. [losie paBHOMEPHO 3apsXKEHHON O0SCKOHEUHOW TUIOCKOCTH. KapTuHbI JIMHUI HAMPSHKEHHOCTH
ATUX MOJIEN U 3KBUIIOTEHIIMAJIbHBIX [TIOBEPXHOCTEM.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPs0B.

JUBIEeKTPUKH B 3JIEKTPOCTATUYECKOM ToJie. JIU3eKTpruuecKas IPOHULIAEMOCTh BEIIECTBA.

Konnencarop. DneKTpo€MKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTD ITIOCKOTO KOHACHCATOPA.

[TapannensHOE coequHEHNE KOHIEHCATOPOB. [locnenoBarenbHOE COEIUHEHNE KOHACHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCATOPA.

JBr>keHue 3apsyKeHHOM YaCcTULIbI B OJJTHOPOJIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHudeckue yCTpOHCTBA H  TEXHOJOTHYECKHWE  TPOIECCHI:  DIIEKTPOCKON,  AIEKTPOMETD,
ANEKTPOCTATUYECKAS 3aIUTA, 3a3eMIICHHE YIEKTPOIPHOOPOB, KOHEHCATOPEI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U IPUHILMIT JEHCTBUS JIEKTPOMETpA.

DNeKTpUYecKoe MoJie 3apsHKEHHBIX TAPHUKOB.

DNEeKTpUYECcKOoe TOJIe IBYX 3apsHKEHHBIX TUTACTHH.

Monenb 3nekTpocTaTuieckoro reaeparopa (Bau ne ['paada).

[TpoBOHUKH B 3JIEKTPUIECKOM IIOJIE.

DnexTpocTaThdecKas 3amuTa.

Y cTpoicTBO U JEUCTBUE KOHJEHCATOPA MTOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIATN TUIACTHUH, PACCTOSIHUS MEXIY
HUMH U AUDJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus dMEeKTPHUECKOTO MO 3apsKEHHOTO KOHASHCATOpa.

3apsiaka u pa3pska KOHJIEHCATOpa Yepe3 PEe3UcTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKyM.

OreHka CriT B3aUMOJICHCTBHS 3apSKEHHBIX TEL.

HaOmonenne mnpeBpaieHuss SHEPTrUU  3apsDKCHHOIO  KOHJCHCATOpAa B DHEPIHI0  M3IYYCHUS
CBETOAMO/IA.

M3ydenue nmpoTekaHus TOKa B LIETIH, COJIEpHKaIEN KOHJIEHCATOpP.

Pacmipenenenre pa3HOCTH TOTCHIMAIOB (HAMpPSDKEHUS) TPH  TOCIEAOBATEILHOM COCIUHCHHUH
KOHJICHCATOPOB.

HccnenoBanue paspsaa KOHACHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoanuslii IneKmpuuecKuil mox.

Cuna Toka. [locTosHHBIH TOK.

VYcioBus CyliecTBOBaHUS MOCTOSIHHOTO 3JIEKTpUYeckoro Toka. Mcrounuku toka. Hampsbkenue U u
SC é&.

3akon OMa A1 ydacTKa IenH.

DJIEKTPUYECKOE COMPOTUBICHUE. 3aBUCUMOCTh COIPOTUBICHUS OJHOPOAHOTO IMPOBOJHUKA OT €ro
JUTFHBI ¥ TUTOIIQ/IH TTOTIEPEYHOTO CEUCHUS. Y ACIBHOE COPOTHRIICHHIE BEIIIECTBRA.



ITocnenoBarenbHOE, NapaJjIEIbHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJAHUKOB. Pacu€T pa3BeTBIEHHBIX
anekTpuueckux renei. [Ipasuna Kupxroda.

Pabora anmextpuueckoro Toka. 3akoH [xoyns—Jlenma.

MOoIIHOCTB MEKTPHUUECKOr0 TOKa. TernoBas MOLHOCT, BBIAEIsAEMAas HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONPOTHBICHHE HWCTOYHHWKA TOKa. 3akoH Oma i TOJHON (3aMKHYTOM)
3JIEKTpUUECKOM 11enu. MOIIHOCTh UCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHUE.

Konpaencarop B 1ieny NOCTOSIHHOTO TOKA.

TexHuuecKkue yCTpOHCTBAa U TEXHOJOTHUECKHE IIPOLIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CYETUHK
3IEKTPUYECKON SHEPTHH.

Jemoncmpayuu.

W3mepeHne cribl TOKA U HANIPSHKCHUS.

HCCHC}IOB&HI/IC 3aBUCUMOCTHU CHWJIBI TOKa OT HAIIPAKCHUA I PE3UCTOpPA, JIaMIIbl HaKaJIUBaAaHUA W
CBETONOJA.

3aBUCUMOCTh COTPOTHUBIICHHS IMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAANA TOMEPEYHOTrO
CEYeHHUS U MaTepHaa.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA OT COIIPOTHBIICHUS MPU IIOCTOSHHOM HAIPSKEHUH.

[Ipsamoe m3mepenue 3/1C. KopoTkoe 3aMbikaHue TaIbBAaHHUECKOTO DIIEMEHTa U OIIEHKa BHYTPEHHETO
COIIPOTHUBJIEHUS.

CriocoObI coeiMHeHHs UICTOUYHUKOB Toka, DJ[C Oarapeit.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXTy ITOJIFOCAMH MCTOYHHUKA TOKA OT CHJIBI TOKA B TEIIH.

Yuenuueckuii 3xcnepumenm, nabopamophuvle padomol, NPAKMUKYM.

HccnenoBanne cMemanHOTO COETUHEHNS PE3UCTOPOB.

W3mepenne yneapHOTO COMMPOTUBIICHUS IPOBOTHUKOB.

HccnemoBanne 3aBUCHMOCTH CHITBI TOKA OT HAMPSHKSHUS AJIS JIAMITHI HAKaJTUBaHISL.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

Nsmepenne 2/]C 1 BHYTpEHHETO CONPOTUBIICHNS UCTOYHHKA TOKA.

Uccnenoanue 3aBucumoctd OJC raabBaHUYECKOTO D3JIEMEHTA OT BPEMEHU IMPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanne pasHOCTH MOTEHIIMATIOB MEXTY ITOJIFOCAMU MCTOYHHKA TOKA OT CHJIBI TOKA B LEMH.

HccnenoBarne 3aBHCHMOCTH TIOJIE€3HOW MOIITHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznruunvix cpeoax.

OnekTpuyeckass MPOBOJUMOCTh PAa3IUYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJAWMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTH COTPOTUBIIEHHSI METAIIJIOB OT TeMepaTypsl. CBEpXIPOBOANMOCTb.

DneKTpudecKuil TOK B Bakyyme. CBOWCTBA DIIEKTPOHHBIX ITYYKOB.

onynpoBoguuku. CoOcTBeHHAs W MpUMECHAs MPOBOAUMOCTH MONXYNpoBoAHWKOB. CBOHMCTBa p—n-
nepexoaa. [TosrynpoBoIHUKOBEIE TPUOOPEI.

OIEKTPUICCKANA TOK B DJICKTPOIUTAX. DIJICKTPOJHMTHYECKAS] ITHUCCOIHAITUSA. IJICKTPOIU3. 3aKOHBI
®dapajes 1S JIEKTPOoJIn3a.

OnekTpudyeckuil TOK B razax. CaMOCTOSTENIbHBI U HECaMOCTOSTEIbHBIA pa3psa. PasmuvHbIe TUIIBI
caMoCTOATeNbHOTO pa3psiaa. Monnus. [lnazma.

TexHUYecKre YCTPOHCTBA W TPAKTUYECKOE TNPHUMEHEHHWE: Ta30paspsAHbIe JaMITBI, AIIEKTPOHHO-
nydyeBas TpyOKa, IMOJYNPOBOJHUKOBBIC TMPUOOPHI: AMOMA, TPaH3UCTOP, (POTOAMOM, CBETOIMOI, TaIbBAHUKA,
padMHUPOBAHUE ME/IH, BBITIABKA ATFOMUHHS, JJICKTPOHHAS MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTh COIPOTHUBIICHHSI METAJLIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI AnekTpoan3a Papases.

HckpoBoii pa3psa v MPOBOAUMOCTh BO3/1yXa.

CpaBHEeHME MTPOBOJAUMOCTH METAIIIOB U TIOIYIIPOBOIHUKOB.

OOHOCTOPOHHSSA IPOBOIUMOCTD AMOAA.

Yuenuueckuii 3xkcnepumenm, nabopamopnusie padomol, RPAKMUKYM.

Habmronenue snexrponusa.

W3mepenue 3apsaa 0AHOBAIEHTHOIO HOHA.

HccnenoBanne 3aBUCHMOCTH COMTPOTUBIICHNS TEPMOPE3NCTOPA OT TEMITEPATYPHI.

CHsITHE BOJIBT-aMIICPHON XapaKTEPUCTUKH JUOIA.



Du3uYeCKUuii MPaAaKTHKYM.

CriocoObl  m3MepeHusi (PU3MYECKHX BEJIWYHH C HCIOJb30BAHUEM AaHAIOTOBBIX M IH(PPOBBIX
W3MEPUTENBHBIX NPHOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHTEIILHBIE
MOTPEIIHOCTH U3MepeHnH prszndyeckux BeanyrH. OLeHKa rpaHull MOrPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPCHUM, UCCIICIOBAHNHN 3aBUCUMOCTEH (DM3UIECKUX BEITUINH, ITPOBEPKA
MPeNJIOKEHHBIX TUNoTe3 (BBIOOpP M3 pPadOT, ONMMCAHHBIX B TEMAaTHYECKHX pa3feNiaX «YUeHUIEeCKHH
SKCIEPUMEHT, J1a00paTOpHbBIE PaOOThI, TPAKTHKYM).

Me:knpenMeTHbIe CBS3H.

Uzyuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 Kimacce OCYHIECTBISIETCS € y4YETOM
CoJiep)KaTeNIbHBIX MEKIPEAMETHBIX CBS3€H € KypcamMH MaTeMaTHKH, OWOJIOTMH, XUMHH, reorpaguu H
TEXHOJIOTHH.

Mesxcnpeomemnole NOHAMUA, CEA3AHHbIE C U3YYEHUEM MEMO008 HAYUHO20 RO3ZHAHUA: SIBICHUE,
Hay4yHbIi (akT, THUIOTe3a, (u3ndeckas BeIWYMHA, 3aKOH, TEOpHs, HaONIONEHHE, SKCICPUMEHT,
MOJICJINPOBaHKUE, MOAEb, W3MEPEHHUE, MOTPEIIHOCTH H3MEpPEHHMH, M3MEpPHUTEIbHbIE NPHOOPHI, IHU(POBas
nabopaTopus.

Mamemamuka: peuieHue cHCTeMbl ypaBHeHUWi. JIuHelHas ¢yHkius, mapaboia, rumepbona, HX
rpaduku U cBoiicTBa. TpHUroHOMETpHUYeCcKHe (YHKIMU: CHHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIIECTBO. BEKTOPBI M MX MPOCKIMK Ha OCH KOOPMHAT, CII0KEHHE BEKTOPOB.

Buonozus: mexannmueckoe ABWKEHHE B JKUBOW MpHpoje, TUPPy3usi, 0cMOC, TEIOOOMEH >KHUBBIX
OpPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIOMIeH Cpebl, YTHIIN3alus OHOOPTaHMYECKOTO TOIUIMBA JIJIS
BBIPa0OTKH «TETUIOBOW» U JJIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSDKEHHE W KalWUIAPHBIE SIBICHHS B
HPUPOJE, JIEKTPUUECKUE SIBICHUS B )KMBOU IPUPOJE.

Xumusa: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJb BEIIECTBA, MOJSpHAs
Macca, TONy4YeHHe HAaHOMAaTEepPHAIIOB, TEIUIOBBIE CBONCTBA TBEPIBIX TEN, JKUAKOCTEH W Ta30B, KHUIKHE
KpUCTaJIbl, DJEKTPHUYECKHE CBOMCTBA METAJIOB, DJJIEKTPOJUTHYECKAs IHCCOLMAINSA, TajlbBaHUKA,
AIIEKTPOHHASI MUKPOCKOTIHS.

T'eozpaghus: BIaxXHOCTH BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHNe NBIKEHUH C UCTIOIH30BAHNEM MEXAaHU3MOB, YUET CYXOTO M KHUAKOTO
TPeHUsI B TEXHUKE, CTaTU4YEeCKHE KOHCTPYKIMH (KPOHIUTEHH, peméTdyarsie KOHCTPYKIIMK), UCIOIb30BaHUE
3aKOHOB COXpPAHEHWs] MEXaHWKH B TEXHHKE (THPOCKON, BOAOMET W APYTHE), JABHUTATeNlb BHYTPEHHETO
CTOpaHus, apoBasi TypOuHA, OBITOBON XOJIOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH TIOIYYSHHUS COBPEMEHHBIX
MaTepHajoB, B TOM YHCJe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3aIUTa, 3a3eMIICHHUE
ANIEKTPONPUOOPOB, ra30pa3psAHbIC JIAMITbI, TIOIYIIPOBOJIHUKOBBIC TPUOOPHI, TaTbBaHUKA.

11 KJIACC

Pa3znen 4. DjekTpoauHAMHUKA,

Tema 4. Maznumnoe none.

B3aumojeiicTBie IMOCTOSHHBIX MAarHUTOB W TIPOBOJHUKOB C TOKOM. MarautHoe Tmoiyie. Bekrtop
MarHUTHOW MHAYKUMHU. [IpUHIMI CYNEepno3uIMi MarHUTHBIX TOJie. JIMNHUM MarHUTHON UHAYKIIHH.

MarauTtHoe ToJIe TPOBOJIHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKA U KPYroBOTO BHUTKA). OIbIT
Opcrena.

Cuna Amriepa, e€ HaIlpaBICHUE U MOIYJIb.

Cuna Jlopenma, e€ HampaBlICHHE W MOXIYJh. JIBIOKeHHE 3apsHDKCHHOW YacCTHIIBI B OJHOPOIHOM
MarHuTHOM 1osie. PaboTa cuibl Jlopenta.

MaruautHoe 1nosie B BemecTBe. PeppoMarHeTuky, napa- U AHaMarHeTHKH.

Texanueckue YCTPOﬁCTBa U TEXHOJOIMYCCKUE IIPOUECCHI: IMPUMCHCHUEC ITOCTOAHHBIX MAarHuTOB,
AJNIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, FICKTPOJABHUTATENb SIKOOH, YCKOPUTETH SIIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTI/IHa JIAHUN WHAYKIIUK MAarduTHOT'O IIOJI IIOJIOCOBOTO M HOIIKOBOO6pa3HOFO IIOCTOSHHBIX
MAarHuTOB.



Kaptnra nuHMHA MarHUTHOM WHAYKIMHA TOJS UIMHHOTO TMPSIMOTO TPOBOJHHKA M 3aMKHYTOTO
KOJIBIIEBOTO TIPOBOTHUKA, KATYIIKH C TOKOM.

B3aumozeiicTBue ABYX NpOBOJAHUKOB C TOKOM.

Cuna Ammepa.

HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

Habmonenne qrmxeHns myyka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUN KEWCTBUS NMEKTPOU3MEPUTEIHLHOTO IPUOOpPA MATHUTOAIEKTPHUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomovl, nPAKMUKYM.

HccnenoBanrie MArHUTHOTO TIOJIST TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (heppOMarHeTHKOB.

Hccnenoanne AeicTBUS IOCTOSITHHOTO MarHUTa HA PaMKY C TOKOM.

Nsmepenne cuinsl Ammepa.

W3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHITBI TOKA.

Onpenenenne MAarHUTHON WHIYKIIMKA HA OCHOBE M3MEPEHHS CHITBI AMIiepa.

Tema 5. Inekmpomaznumnas uHOYKUuA.

SIBneHne SIeKTpOMArHUTHOW WHAYKIMH. [IoTok BekTopa MarHuTHOM WHAYKImU. DJC WHIyKIUU.
3akoH anekTpoMarHuTHON nHAyKnnn @apaznes. Buxpesoe anekrpudeckoe noie. Toku Pyxko.

OJIC uHIYyKIMA B TPOBOTHUKE, IBUKYIIEMCS B OJHOPOTHOM MarHUTHOM TIOJIC.

ITpaBuno Jlenna.

WNuayktuBHOCTH. KaTyika WHIYKTHBHOCTH B 1M MOCTOSHHOTO TOKAa. SIBIEHHWE CaMOWHITYKITHH.
OC camouHAYKIUH.

DHEprusi MAarHUTHOTO TIOJIA KATYIIIKUA C TOKOM.

DNeKTPOMarHuTHOE TIOJIE.

TexHUYecKue yCTPONCTBA U TEXHOJIOTHIECKHE MTPOIECChl: MHIYKIMOHHAS TIeUb, COJICHOU, 3all[UTa OT
AIEKTPHU3AIAU TEJN NP ABIKCHUH B MATHUTHOM T10JI€ 3eMITH.

Hemoncmpayuu.

HaOmonenne sBieHus 3IeKTPOMarHUTHON MHTYKITHH.

Uccnenopanue 3aBucuMoctdt C MHAYKIUU OT CKOPOCTU U3MEHEHHSI MATHUTHOTO TIOTOKA.

ITpaBuno Jlenna.

[lagenne MaranTa B amOMUHHEBOW (MeIHOM) TpyOe.

SIBneHre CaMOMHAYKIINH.

Uccnenosanue 3aBucumoct DJIC caMOMHAYKIIMKA OT CKOPOCTH U3MEHEHHS CHJIBI TOKA B IIEITH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomol, npaKmuxym.

HccnenoBanne SBICHUS HIEKTPOMAarHUTHON HHIAYKIIHAU.

Ompenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIA.

UccnenoBanue siBICHUS] CAMOUHIYKITUH.

COopka MoIeT! 3JIEKTPOMAarHUTHOTO TeHEepaTopa.

Paznen 5. Kotebanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenpnas cucrema. CBoOOAHBIE KOJIEOAHUS.

l'apmonnyeckne konebanms. KnuHemaTwueckoe W JMHAMHUYECKOE OIHCAaHWE. OHEPreTHYecKoe
onucanue (3aKOH COXPaHECHUs MEXaHUUYECKOH dHeprun). BrIBO TMHAMUYECKOTO OMUCAHHS TAPMOHUYECKHIX
KOJIe0aHUI U3 UX SHEPreTHUECKOTO M KHHEMATHIECKOTO OITUCAHMSI.

Awmrmmutyna u daza konedbanuid. CBs3b aMITTUTYIBI KOJICOAHMH UCXOMHOW BETHMYHUHEI C aMILTATY IaMH
KoJIeOaHUi €€ CKOPOCTH U YCKOPCHUSI.

[lepuon u yacroTa konebanwmii. [lepro Manbrx CBOOOIHBIX KOJIEOAHUH MAaTEMAaTHYECKOTO MasTHUKA.
[Teprox cBOOOIHEIX KOJICOAHMIA MTPY>KUHHOTO MasTHUAKA.

[TonsTHe o 3aTyxaromux KojeOaHmsX. BeiHyXaeHHBIE KojieOanus. Pe3onanc. Pe3onancHas kpusas.
Bnusinue 3aTyxaHus Ha BUJ pe30HAHCHOM KPUBOH. ABTOKOIECOaHUS.

TexHndeckue yCTpoiCTBa M TEXHOJIOTUYECKHE MPOIECChl: METPOHOM, Yachl, Ka4elld, My3bIKaJbHbIE
WHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoneOaTeIbHOTO IBUKCHHUS.

Habmonenue He3aBUCUMOCTH TIEpHUOa MaITbIX KOJICOaHM Ipy3a Ha HUTH OT aMILUTUTY/IEI.



HccnenoBanme 3aTyXxamOmmx KoJeOaHWH W 3aBUCHMOCTH TIEPHOJA CBOOOTHBIX KOJICOAHUH OT
COIIPOTHUBJICHUS.

HUccnenoBanne konebaHuil rpy3a Ha MacCHBHOW MPY>KUHE C LENbI0 (POPMUPOBAHUS TpEACTaBICHUHA
00 uaeanbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTuM IIPU KoJIeOaHUsIX IPpy3a Ha IPYyKUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOaHHI.

HaGmonenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnuie padomovl, npAKMUKyM.

Nzmepenne neproja cBOOOHBIX KOJIEOAHHMI HUTSHOTO M MPYKUHHOTO MasiTHAKOB.

W3zyuenne 3aK0HOB IBMXKEHUS TeJla B X0Ji€ KoJIeOaHuil Ha yIpyroM Io/Bece.

Wzyuenne ABMKEHUSI HUTSHOTO MasgTHHKA.

[Ipeo6pazoBanue 3HEPTUU B IPYKUHHOM MasiTHHUKE.

UccnenoBanre yObIBaHNS aMIUIMTYIbI 3aTYXaIOUIMX KOJIEOaHHUH.

HccnenoBanre BBIHYXIEHHBIX KOJICOAHHH.

Tema 2. Inekmpomaznumnsle Konebanusn.

Koneb6arenbupiii kKoHTYp. CBOOOHBIE 3JICKTPOMArHUTHBIE KOJIEOaHUsl B MACAIBHOM KOJeOaTeIbHOM
koHType. Popmyna Tomcona. CBs3p aMIUIMTYAbl 3apsiAa KOHICHCATOpa C aMIUIMUTYIOH CHIIBI TOKa B
KoJIeOaTeIbHOM KOHTYpE.

3aKoH COXpaHEHUsI SHEPTUH B UICATBHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxarolue 3IeKTpOMarHuTHbIE KoJieOaHus. BeIHYK/IeHHbIE 3JIEeKTPOMAarHUTHBIE KOJIeOaHMsI.

[lepemennsblii TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYIHOE M ACHCTBYIOIIEE 3HAYEHUE CHIIBI
TOKA U HANPSDKEHHS TIPU Pa3InIHON (hopMe 3aBUCUMOCTH TIEPEMEHHOT0 TOKa OT BPEMEHHU.

CuHycoumanbHbI MEepeMeHHbI TOK. Pe3ucTop, KOHIEHCATOp M KaTyIIKa WHIYKTUBHOCTH B LENH
CHHYCOHMJAIBbHOTO IEPEMEHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHc HanpspKeHHH.

Uneanbusiii TpancdopmaTop. [IponsBoacTBo, nepegada u NoTpeOIeHHE SEKTPUIECKON IHEPTHH.

OKOJIOTHUECKWe pPUCKM TMpH  TPOU3BOJACTBE  3JIEKTpodHepruu. KynpTypa  HCIIONB30BaHUSA
3JIEKTPO3HEPTUH B IOBCEIHEBHOM KU3HHU.

TexHUUeCcKUe YCTPOMCTBA W TEXHOJOTMYECKHE MPOLECCHL: AIICKTPUUYECKUNA 3BOHOK, I'€HEpPaTop
MIEPEMEHHOTr0 TOKa, TMHUM JJIEKTporiepeiad.

Jemoncmpayuu.

CB00OOIHBIE TIEKTPOMArHUTHBIE KOJIEOaHNSI.

3aBHCUMOCTb YaCTOTBI CBOOOAHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M EMKOCTH KOHTYDA.

OcCIIIOrpaMMBbI AJIEKTPOMArHUTHBIX KOJICOaHU.

I'erepaTop He3zaTyXaloOMIX IEKTPOMArHUTHBIX KOJIeOaHui.

Mogenb 31eKTpOMarHUTHOTO T'eHEPaTopa.

BrIHyXIeHHBIE CHHYCOHTAIbHBIE KOJICOaHMSI.

PesuncTop, KaTymka HHIYKTUBHOCTH U KOHACHCATOP B LIENIU IEPEMEHHOT0 TOKA.

Pesonanc mpu mocnenoBaTENbHOM —COEAMHEHMHM PE3UCTOPA, KATYIIKM HHIYKTUBHOCTH H
KOHJIeHCcaTopa.

YCeTpoicTBO ¥ IPUHIIMIT ISHCTBUS TpaHCchopMaTopa.

Mognens TUHUN 3JEKTPOIIepeAadH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, npaKmuxym.

Uzyuenne TpancdopmaTopa.

HccnenoBanre nepeMEHHOI0 TOKA 4epe3 IIOCIIEe0BATENIbHO COSAMHEHHbBIE KOHAEHCATOpP, KaTyLIKy U
pe3ucTop.

Habntonenue s1ekTpoMarHiTHOrO pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENH IIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbIE GOTTHbL.

MexaHnuecKre BOJIHBI, YCJIOBUS UX pacrpocTpanenus. [lomepeunsie 1 npooibHbie BonHbL [lepuon,
CKOpPOCTb paclpOCTpaHEHUs] U AJMHA BOJHbI. CBOICTBa MEXaHWYECKUX BOJIH: OTPakKEHUE, IPEIOMIICHHE,
uHTEepPEepeHINs 1 TUPPaKITHSL.

3Byk. CkopocTs 3ByKa. I'poMKoCTh 3ByKa. Bricota Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEBI.

DJIeKTpPOMarHUTHBIE BOJIHBL. Y CIIOBHSI W3JTYYEHUsI DJICKTPOMArHUTHBIX BOJH. B3awMHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.



CBoiicTBa JIEKTPOMAarHUTHBIX BOJH: OTPaKCHUE, IPEJIOMIICHHE, MOJpU3alys, UHTephepeHuus U
T paKIys.

[Ikana smeKTpoMarHuTHBIX BOJH. [I[puMeHeHne 31eKTpOMarHuTHBEIX BOJTH B TEXHUKE U OBITY.

[IpuHLIKIIEL pagroCBs3U U TeneBuIeHUs. Pagnonokanys.

OJIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl.

TexHuueckue yCTpoMCTBA W INPAKTHYECKOE IIPUMEHEHHE: My3bIKJIbHBIE HMHCTPYMEHTBI, pazap,
panuonpuéMHUK, TENEeBU30p, aHTeHHA, TenedoH, CBY-meup, ynpTpa3ByKoBas JUArHOCTHKA B TEXHUKE U
MEOUIIUHE.

Hemoncmpayuu.

O6pa3zoBaHKe U paclpOCTPaHEHHUE MOTIEPEUHBIX U MIPOIOJIBLHBIX BOJH.

Kounebmntomeecs T€J10 Kak HCTOUYHUK 3BYKA.

3aBHCUMOCTH JJIMHBI BOJIHBI OT 4YaCTOThI KoeOaHu.

Habnronenue otpaxkeHus: 1 MPeIOMICHHUS] MEXaHUUECKHX BOJIH.

Habnronenune narepdepeHuun u 1uppakuuyd MEXaHUIECKUX BOJH.

AKyCTHYECKUN pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMeHEeHHe.

Habnronenue cBsA31 rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U 4acTOTON KoJeOaHHH.

HccnenoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpPaXKEHHE, TPEJIOMIICHHE, MOJSpHU3aIys,
nudpaxnyst, ”HTEpEpeHITHSL.

OOHapy>xeHre HHPPAKPACHOTO U YIbTPa(pHOIETOBOTO N3ITYICHHH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomst, nPAKMUKYM.

N3yuenue napamMeTpoB 3BYKOBOM BOJIHBI.

W3zyuenne pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonuHeHOE pacnpoCTpaHEHUE CBeTa B OLHOpoAHOM cpene. Jlyd ceera. TodedHBI MCTOYHUK
CBeTa.

Otpaxenne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300paKeHHWH B TUIOCKOM 3€pKaie.
Cdepuaeckue 3epkana.

[Ipenomnenue cBera. 3akOHBI TIpeIOMJICHUS cBeTa. AOCONIOTHBIM TOKa3aTelb MPETOMIICHUSI.
OTHOCHTENBHBIN TOKa3aTeNb NpesioMieHus. [IoCTOsIHCTBO 4acTOTHl CBETa M COOTHOLLUCHHWE AJIMH BOJIH IPU
Mepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 TPaHuLly paszesia IBYX ONTHYECKUX CPel.

Xon nyueit B mpusme. ducnepcus cBeta. CloxHbIN cocTaB 6enoro cera. L[BeT.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIi yro MOTHOrO BHYTPEHHEr0 OTPaKEHUSI.

CoOupatomue u pacceuBarouiye JUH3bl. ToHKas JnH3a. DOKyCHOE pacCTOsSHHE M ONTHYECKas Cuiia
TOHKOH JIMH3BL. 3aBHCHMOCTH (POKYCHOTO DPACCTOSHHMS TOHKOH C(epHUuecKol JTHH3BI OT € TeOMEeTpUu U
OTHOCHUTEIBHOTO TIOKa3aTeNs MPEIOMIICHNUS.

@opMyJia TOHKOH JIMH3BL. Y BEIHUYEHUE, JABAEMOE JIUH3011.

Xon mydva, NPOMICALIETO JHH3Y IOA IPOU3BOIBHBIM YIJIOM K €€ TIJIABHOM ONTHYECKOH OCH.
[MocTpoenne M300pakeHUH TOYKM M OTpe3Ka MPsIMOH B COOMPAIOLIMX M PACCEHBAIOUIMX JIMH3aX M HX
cucTeMax.

OnTtudeckre mpubdopsl. Paspermaromnas criocoOHOCTh. ' 1a3 kKak onTHdeckasi CHCTeMa.

[Ipenens! NpUMEHUMOCTH TEOMETPUUYECKOMN ONTHKH.

BonnoBass ontuka. UnTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HaOIIOIEHHS
MaKCUMYMOB U MUHMMYMOB B UHTE€P(EPEHLIMOHHON KapTUHE OT ABYX KOI'€PEHTHBIX HCTOYHUKOB. [IprmMepsl
KJIACCUYECKUX MHTEP(PEPEHIIUOHHBIX CXEM.

Hudpaknusa csera. JudpakunonHas pemérka. YciaoBue HaONIONEHHUSA TIaBHBIX MaKCHMYMOB MpH
MaJICHUH MOHOXPOMATHYECKOTO CBETA HA TU(PPAKINOHHYIO PELIETKY.

ITonsapuzanus ceera.

TexHuueckue ycTpoicTBa M TEXHOJIOTMUECKHE TPOLECCHl: OYKH, JIyna, MEepHCKom, Goroammapar,
MHUKpPOCKOII, IPOEKLUOHHBIN annapar, MPOCBETJICHUE ONTHKH, BOJIOKOHHAs ONTHKA, AU(PPAKLHMOHHAs
peléTka.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanne mpenoMieHHs CBETa.

Habumronenme momHoro BHyTpeHHETO oTpaxkeHust. Mojenb cBeToBoAA.



HccnenoBanne xoaa CBETOBBIX ITyYKOB Yepe3 TUIOCKOMAPAIIICIFHYIO IIACTHHY U IPU3MY.

HccenenoBanre cBOWCTB H300paKCHUN B TUH3AX.

Mozenu MUKPOCKOTIA, TEJIECKOTIA.

HaGmonenue natepdepeHnuu crera.

Habmonenne 1BeTOB TOHKUX TUIEHOK.

HaGmonenue qudpakiyu cBeta.

Wzyuenne nuppakurOHHON PEHIETKH.

Habnronenue audpakiimOHHOTO CHIEKTpa.

Hab6monenue nucnepcuu cBeTa.

Habnronenue nosisipusanyu ceera.

[IpumeHeHne TONSPOUIOB IS M3YYCHHUS MEXaHUISCKUX HATPSIKEHUM.

Yuenuueckuii skcnepumenm, nabopamophuie padomol, nPAKMUKYM.

W3mepenne nokaszarens NpeloMICHHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH YOKYCHOT'O PACCTOSIHUS OT BEIECTBa (HA MPUMEPE KHUIKUX JIMH3).

Nzmepenne HhoKyCcHOTO pacCTOSIHUSI pacCEUBAIOIINX JINH3.

[Nony4enue n3o0pakeHHUs B CHCTEME U3 TUIOCKOTO 3epPKaJia ¥ JIMH3HI.

[lomyuenue n300paXkeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMNYECKUX CUCTEM.

Habnronenune audpaximu, naTepdEpeHIINN U TOISIPU3AINN CBETA.

WzydeHune nomispusanuu cBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH TUAIIEKTPHUKA.

Nzydenune naTEpHEPEHITNY Ta3€PHOTO UITYICHUS HA JIBYX HIETSX.

Hab6mtonenue nucnepcun.

Habmonenne u uccnenoBanue MupakimOHHOTO CIIEKTPA.

W3mepenne JIMHbI CBETOBOM BOJIHBL.

[ony4eHue crieKkTpa U3IIy4YeHHsI CBETOANO/IA TPH IOMOLIH AU(PPAKIIMOHHON PEIIETKH.

Pasnes 6. OcHOBBI cienMAJbLHON TEOPUHM OTHOCUTEIbHOCTH.

I'paHuubl  OpUMEHHMOCTH  KJacCUYEeCKOW  MexaHuku. llocTymatel  cnenuanbHOM — TEOpUH
OTHOCHTEIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW uHTepBasl. lIpeoOpazoBanmst JlopeHna. VYcioBue NPUYUHHOCTH.
OTHOCUTENFHOCTH OTHOBPEMEHHOCTH. 3aMeIJIeHre BPEMEHH U COKPAIIEHUE JITHHEI.

DHeprus ¥ UMITYJIEC PEISITUBACTCKOMN YaCTHIIB.

CBsI3b MacChl ¢ 3HEPTHEN U UMITYJIbCOM PESITUBUCTCKOM YacTHUIIbI. DHEPTHs MOKOS.

TexHuueckue ycTpoOHCTBAa M TEXHOJOTMUYECKHUE MPOLIECCHI: CIYTHUKOBBIE NPUEMHUKH, YCKOPUTEIU
3apsKEHHBIX YaCTHII.

YdeHNueCKUi SKCTIEPUMEHT, Ta0OpaTOPHBIE PadOTHI, MPAKTHKYM.

Omnpenenenue UMITyJIbCa M SHEPTHH PENATUBUCTCKUX YacTull (1o GoTorpadusm TpEeKoOB 3apsKEHHBIX
YaCTHIl B MAaTHUTHOM TIOJIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. Kopnyckynapho-6011o860ii 0yanusm.

PaBHOBecHOE TemmoBOe M3NMydeHHe (M3MydeHne aOCOMIOTHO YEPHOTO Tena). 3aKoH cMmemeHus BuHa.
I'unoresa Ilnanka o kBaHTax.

@®oTOoHBL. DHEPrUs U UMITYJIBC POTOHA.

®otoaddexr. Ombitet A. I'. CroneroBa. 3axoHsl QoTodddexra. YpaBHeHHE ODWHINTEHHA IS
tdhorordpdexra. «Kpacnas rparuma» dhoTodrddexra.

JaBnenne cBera (B YAaCTHOCTH, JaBliCHHE CBETa Ha aOCOJIOTHO MOTJIOMIAIOIIYI0O W a0CONIOTHO
oTpaxaroiryto nosepxHocts). Oneitel I1. H. JleGenena.

BomaoBeie cBoiicTBa wactuil. Bomubel ne bpotinsa. [yimaa BoNHBI me bpoiins m pasMepsl o0iacTa
JIOKAJTU3alliA JIBIDKYIICHCS dacTHibl. KopmycKyspHO-BOJIHOBOH myanu3M. Judpakxiums 37IeKTPOHOB Ha
KpHUCTalIax.

Criettnduka nu3Mepenuid B Mukpomupe. CooTHoIIeHHs HeonpeaeaéHHocTel I 'elizenoepra.

TexHUYECKUE YCTPOWCTBA M TEXHOJIOTUYECKUE MPOIIECCHI: CIIEKTPOMETp, OoTORNIEMEHT, GOTOIATUVIK,
TYHHEJIbHBI MUKPOCKOII, COJTHEYHasi OaTapesi, CBETOANO/.

Jemoncmpayuu.

®or03(PPeKT Ha yCTaHOBKE C IIMHKOBOM IIACTHHOM.

UccnenoBanue 3axoHoB BHelHeTo GoToaddekra.



HccnenoBanue 3aBUCHMOCTH CONPOTHBICHUS OIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Ceeronnon.

ConneuHast Oarapes.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie pabomol, npaKmuxym.

HccnenoBanue orope3ncropa.

Nsmepenne nmocrosiHoM [1nanka Ha oCHOBE ucciieoBaHus GporodddexTa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIPSKEHMUSL.

Tema 2. Duzuka amoma.

OMBITH TIO HCCIICOBAHUIO CTpOeHUS aToMa. [ImaneTapuas Mmozaens atoma Pesepdopra.

[loctynarel Bopa. M3nyuenne u morjomieHue (OTOHOB HpH IEpexojie aroMa C OAHOTO YpPOBHSA
SHEPrUM Ha APYTOM.

Bunsr criektpoB. CriekTp ypoBHEH SHEpriuu aToMa BOAOPOAa.

CrioHTaHHOE U BEIHYKJIEHHOE H3IIy4eHue cBeTa. Jlasep.

TexHuueckue ycTpoilcTBa M TEXHOJOIMYECKHE MPOLECCHI: CIEKTPANbHBIA aHaIM3 (CIEKTPOCKOII),
Jla3ep, KBAaHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

HabGmtonenue nuHeHYaThIX CIIEKTPOB.

YCeTpoHCTBO U AEUCTBUE CUETYMKA MOHU3UPYIOIINX YACTHIL.

Omnpenenenue JUIMHBI BOJIHBI J1a3epHOT0 M3IyUYEeHUSI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomst, RPAKMUKYM.

Hab6nronenune nuueigaToro crekTpa.

HccnenoBanue criekTpa pa3peXeHHOro aTOMapHOIro BOAOPOA M M3MEpeHe NocTossHHOM Punbepra.

Tema 3. Quzuxka amomnozo A0pa u 1eMeHmMapHBIX YACmUY,.

Hyknonnas monens siapa ['elizendepra—Banenko. 3apsn siapa. MaccoBoe ymcio siupa. M30TorsL.

PagnoakTuBHOCTE. Anb(ha-pacna. DIEKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnai. [aMMma-u3nydeHue.

3aKOH paJMOaKTHBHOrO pacnaja. PagunoakTuBHbIE M30TOMNBI B Opupone. CBOICTBA HOHU3UPYIOLLETO
n3IydeHus. BrausHue paguoOaKTUBHOCTH Ha JKMBbIE OpraHusMmbl. EcTecTBeHHBIH (OH H3IydeHus.
Ho3umerpus.

DHeprus cBs3U HyKJIOHOB B sizipe. SlnepHbie cuisl. JJedext maccol saapa.

Anepusie peaknuu. Jlenenwme w cuHTe3 smep. SnepHeie peaktopbl. [Ipobrmembr yrpaBisieMoro
TEPMOSJIEPHOTO CHHTE3a. DKOJOTUYECKHE aCIIEKThI Pa3BUTHA SJEPHON SHEPTeTUKH.

MGTOILBI peructpanuu U UCCJICA0BaHNA SJICMCHTAPHBIX YaCTHUII.

dyHaaMeHTanbHbIe B3auMoeiicTBrst. bapronsl, Me30Hs! U sienToHbL. [IpencraBnenne o CtangapTHON
Mozenu. KBapk-rimooHHast MOJieIb aJpOHOB.

®dusuka 3a npeaenamu CtangaptHoil Moaenu. TémMHas MaTeprs U TEMHas YHEPTHUS.

EnuncTBO mznueckoit KapTHHBI MUpa.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE IPOLECCHI: TO3UMETpP, KaMepa BuibcoHa, siaepHbIil
peaKTop, TEPMOSIEPHBIN PEaKkTOp, aTOMHasg 60M0a, MArHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsl, RPAKMUKYM.

HccenenoBanre TpeKkoB YacTHII (ITO TOTOBBIM (hoTorpadusm).

HccnenoBanre paanoakTHBHOTO (OHA C UCTIONB30BAHUEM JO3UMETPA.

Wzyuenne nornouieHus 0eTa-4acTyIl AIFOMUHHEM.

Pazgen 8. DnemMeHTBI aCTPOHOMUM H ACTPO(PHU3UKH.

Otanel pa3BUTHS acTpoHOMuH. [IpHkiIagHOE W MHPOBO33PEHYECKOE 3HAYEHHUE ACTPOHOMMH.
[TpruMeHnMOCTE 3aKOHOB (PUBKKHU AJIs1 OOBSICHEHUS IPUPOABI KOCMHUUECKUX OOBEKTOB.

Metonel  acTpoHOMuYeckux — uccienoaHuil.  CoBpeMEHHBIE ~ ONTHYECKHE  TEJIECKOIIbI,
PaarOTENeCKOIbl, BHEaTMOC(hepHast aCTPOHOMHUSI.

Bun 3Bé3nnoro HeOa. Co3Be3aus, spKue 3BE3bI, IUIAHEThI, UX BUAUMOE IBUKCHUE.

ConHeunas cucrema.

Comnare. ComHeyHast akTUBHOCTE. McTtounmk sHeprun CoHIa u 3BE3 .

3BE3/bI, MX OCHOBHBIE XApaKTEPUCTUKU. JlnarpamMma «CHEKTpaJbHBIN KJIacC — CBETUMOCTBY». 3BE3/BI
[JIAaBHOM  TOCJIENOBATENbHOCTH. 3aBHCHMOCTh  «Macca — CBETHUMOCTB»  JAis  3BE3]  TIJIABHOM
rmociieZIoBaTeNNbHOCTH. BHyTpeHHee ctpoenune 3BE31. COBpPEMEHHBIE NMPEACTABICHUS O MPOUCXOXKICHUH U
sBosonnu ConHIa 1 3BE3/1. DTambl )KU3HH 3BE3.



Muneunstit [TyTs — Hama ['anaktuka. Ilomoxxenne n aemwkenre Conama B ["anakTuke. TUIBI TajJakTHK.
Paanoranaktuku u kBazapbl. YEpHbBIE IbIPHI B S/Ipax TalakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO0Oma. PasOeranue ramaktuk. Teopust bonbimoro
B3pbIBa. PenmkToBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnsie mpoOiieMpl aCTpOHOMHH.

Yuenuueckue nabnwoenus.

HaGmionenust 3BE3mHOTO HEOGA HEBOOPYKEHHBIM TJ1a30M € HCIHOJIB30BAHMEM KOMITBIOTEPHBIX
MPWIOKEHUN M7 ONpeNeeHus TOJIOKEHNS HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3us CeBEPHOTO MONIyIIapHsl U IPKUE 3BE3BI.

Habmtonenus B Teneckon JIyHsl, miaHeT, TYMaHHOCTEH U 3BE3AHBIX CKOTUICHHM.

DuU3HYEeCKUI NPAKTUKYM.

CriocoObl  m3MepeHusi (PU3MYECKHX BENIWYMH C HCIOJb30BAaHHEM AaHAIOTOBBIX M LHU(POBBIX
HU3MEPUTENBHBIX NPHOOPOB M KOMIIBIOTEPHBIX JAATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHTEIIBHBIE
MOTPEIIHOCTH H3MepeHnH prsndyeckux BenuyrH. OIeHKa rpaHull MOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHUH, MCCIIEeJOBAHUN 3aBUCUMOCTEH (PU3MUECKUX BEJIMUYHH, MPOBEPKa
MPEUIOKEHHBIX TUoTe3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKHX pasfenax «YdIeHH4eCKUui
9KCIIEPUMEHT, J1a00PaTOPHBIE PAabOThI, TPAKTHKYM).

Oo6o0maronee MOBTOpeHHUeE.

O60011eHne 1 cucTeMaTu3alys CoepKaHus pas3ienoB Kypca «Mexanuka», «MonekyispHas (u3nka
U TEPMOAMHAMUKA», «DJEKTponuHaMukay, «KomeOaHuss u BOmHBD, «OCHOBBI CHELMAIBHOM TEOpUHU
OTHOCUTENBHOCTHY, «KBaHTOBast pU3NKa», «DIEMEHTHI ACTPOHOMHUU H aCTPODUIUKUY.

Ponb ¢pu3uky 1 acTpOHOMHMH B SKOHOMUYECKOH, TEXHOJIOTMYECKOH, COMAIBHON M 3THUECKON cdepax
JEeSITEIbHOCTH 4eNIOBEKa, POJb U MECTO (PM3MKHM M aCTPOHOMHH B COBPEMEHHON HAay4yHON KapTHHE MUDA,
3HAYCHUE OIUCATEIbHOW, CHUCTEMAaTH3HUPYIOUIeH, OOBSICHUTEIBHOH ¥ TPOTHOCTHYECKOH (yHKIUH
¢busndeckoil Teopuu, poiib GpU3MYECcKOd Teopur B GOPMHUPOBAHUH TPEICTABICHUN O (GU3NUECKON KapTHHE
MHUpPa, MECTO (HU3MUYECKOH KapTHHBI MHUpa B OOLIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NpEACTABICHUM O IPUPOJE.

Me:xnpeaMeTHbIE CBA3H.

Wzyuenne kypca ¢usuku yroyonéHHoro ypoBHS B 11 Kitacce OCYIIECTBISIETCS C  YYETOM
COJEeP)KATENIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMd MaTeMaTHKH, OMOJIOTHMM, XHUMHH, reorpaduu u
TEXHOJIOTUH.

Mesxicnpeomemnole NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20 NO3ZHAHUA: SIBICHUE,
Hay4HbIi (akT, rumoresa, (Qusnyeckas BeIWYMHA, 3aKOH, TEOpus,, HAOIIONEHHE, SKCIICPUMEHT,
MOJICINPOBaHKUE, MOZEJb, M3MEPEHHUE, MOTPEHIHOCTH HM3MEpPEHHH, WU3MEpHUTETbHbIE MPHOOPHI, IHU(pOoBas
JabopaTopusl.

Mamemamuka: pelieHUE CUCTEeMbl ypaBHEHMH. TpuroHoMerpuueckue (QpyHKIMH: CHHYC, KOCHHYC,
TAQHT'€HC, KOTaHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIAECTBO. BEKTOpBI M MX NPOEKIUM Ha OCH
KOOpAWHAT, CJOKeHHEe BeKTOpoB. [IpowsBognbie »saemeHTapHbIX QyHkOouid. [lpusHaku momoOust
TPEYroJbHUKOB, ONPE/IEIEHHUE TUIOIAAN INIOCKUX (GUryp u o0béma Tei.

Buonozus: snextpuieckue ABIEHUS B )KUBOW IPUPOJE, KoeOaTenbHble IBUKECHUS B )KUBOU IPUPO/IE,
9KOJIOTMYECKUE PUCKHU MPU MPOU3BOJICTBE JIEKTPOIHEPTHH, DIEKTPOMArHUTHOE 3arps3HEHUE OKpY Karollen
CpeJibl, YIbTPa3BYKOBas IHarHOCTHKA B MEJIUIIMHE, ONITUYECKHE SBJICHUS B dKUBOW PUPOIE.

Xumua: CTpoeHHE aTOMOB W MOJEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMsl KPUCTAIUIMIECKON PEIETKHY, CIIEKTPAIbHBIA aHaJH3.

T'eozpaghua: marHuTHBIE TIOMIOCa 3eMIIM, 3aJ€XH MAarHUTHBIX pyZd, (OoTochEMKa 3eMHON
MMOBEPXHOCTH, cericmorpad.

Texnonozus: NPUMEHEHUE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, AJIEKTpOJBUIaTesb Skolwu,
reHepaTop MEPEMEHHOI0 TOKa, WHIYKIMOHHAs Iedb, JUHHUU JJIEKTpoIlepenad, 3JIeKTpOABUraTeb, paaap,
pagvonpHEMHMK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus, ynbTpa3ByKoBas OUArHOCTHKA B TEXHHKE,
MIPOEKIIMOHHBIN aImapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CITyTHUKOBBIE NMPUEMHUKH, S/IEpHAS
JHEpPreTHKa u 9KOJIOTHYECKUE ACIEKTBI eé pa3BUTHS.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 OU3UMKE HA VYPOBHE
CPEJJHET'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE pe3yJbTaThl OCBOSHUS yueOHOTO npeamera «Du3nkay JOHKHBI OTPakaTh TOTOBHOCTD
U crocoOHOCTh 00yYaroImuXCcsi PYKOBOJACTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEH MO3MLMEH JIMYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHEHTalll{, TO3UTHBHBIX BHYTPEHHUX YOEXIEHUI, COOTBETCTBYIOIINX
TPAaAUIMOHHBIM HECHHOCTAM pOCCHfICKOFO O6IIICCTB3, paCinpeHUEC IXKHU3HCHHOI'O OIlbITa W OIIbITa
JeSITEIbHOCTH B TPOLIECCE pealu3alliid OCHOBHBIX HAIIPAaBJICHWH BOCIUTATENBHOW NIESTENBHOCTH, B TOM
YHCIIe B YaCTH:
rpa’kIaHCKOr0 BOCIIUTAHMSA:
e  chOPMHUPOBAHHOCTh I'PAXKJAHCKON MO3UIMKU O0YYArOIIErocs KaKk aKTUBHOTO W OTBETCTBEHHOTO
YjieHa POCCUHCKOTO OOIIECTBA;
o IIPpUHATUC TpaaAUuIOHHBIX O6HIC‘ICJIOBC‘ICCKI/IX TYMaHUCTUYCCKUX u ACMOKPATHICCKUX
IICHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO [IeATENIbHOCTh B WHTEpecax TIpa)KJaHCKOTO OOIIeCcTBa,
y4acTBOBATh B CAMOYIIPABJIEHUH B 00pa3oBaTeIbHON OpraHu3aly;
e yMEHHE B3aMMOJICWICTBOBATh C COIMAILHBIMA WHCTUTYTaMU B COOTBETCTBUH C MX (DYHKIUSMH U
HazHAYCHHUEM;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU JEATEIbHOCTH.
NaTPHUOTHYECKOT0 BOCIIUTAHUA:
e CchOPMHUPOBAHHOCTH POCCUHCKOMN IPaKIAHCKON MACHTUIHOCTH, TATPHOTHU3MA;
® IICHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTIDKEHUSM POCCHHCKUX YUEHBIX B
o0acTu GU3MKH U TEXHUKE,
AYXOBHO-HPABCTBEHHOTO BOCTIMTAHMSA:
®  c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MMOBEICHHS;
e CIOCOOHOCTh OIIGHUBATH CHTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCIIE B ICITEIHHOCTH YIEHOTO;
®  OCO3HAHHE JUYHOTO BKJIAJa B TOCTPOCHHUE YCTOHYMBOIO OYAYIIETO.
3CTETHYECKOr0 BOCITUTAHUA:
® DOCTETHYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas OCTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢$u3nueckoii HayKe.
TPYAOBOr0 BOCIUTAHMSA:
® HHTEpEeC K pa3inuHbIM cdepam MpoPecCHOHANBHONW AEATEILHOCTH, B TOM YHUCIE CBS3aHHBIM C
(M3MKOH W TEXHWKOH, YMEHHE COBEpPIIATh OCO3HAHHBIA BHEIOOp Oyaymeid mpodeccuu u
peanu30BBIBaTL COOCTBEHHBIE KU3HEHHBIE IJIaHEI,
® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHWIO W CaMOOOpa3oBaHWIO B 00JacTH (U3WKK Ha
MPOTSDKEHUN BCEH )KU3HU.
IKOJIOTMY€eCKOro BOCTIMTAHUSA:
e chOPMHUPOBAHHOCTh  OJKOJOTHYECKOM  KYJIbTYpbl, OCO3HAaHHWE  IJIOOATBFHOIO  XapakTepa
9KOJIOTHYECKHUX MPOOIIEM;
® [UIAHMPOBAHUE W OCYILIECTBIICHUE JCHCTBUM B OKpPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUA lenen
YCTOMYHMBOT'O pa3BUTHS YEJIOBEUECTBA;
® pacIIMpeHHEe ONbITa IEATEIBLHOCTH SKOJIOTHYECKOW HANpPaBICHHOCTH Ha OCHOBE HMEIOLIMXCS
3HaHWI 10 QU3HUKE.
LHEHHOCTH HAYYHOI'0 MO3HAHUS:
e c(hopMUPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(hm3nueckoil HayKu;
® OCO3HaHHWE IIEHHOCTH HAYYHON JEATEIhHOCTH, TOTOBHOCTh B TpoIlecce H3y4eHUs (U3NKH
OCYIIECTBIISTH MPOEKTHYIO M MCCIIE0BATEIBCKYIO IEATENbHOCTh HHANBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATDBI



Ilo3naBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHS
ba3oBble Jlornueckue AeMcTBUS:

CaMOCTOSITEIbHO  (OPMYIUPOBATH W aKTyalU3UpOBaTh TNpoOJieMy, paccMmarpuBaTh €8
BCECTOPOHHE;

ONpEIENATh LeNN ASSITENbHOCTH, 3aaBaTh NapaMETPhl U KPUTEPUU UX JOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH W IIPOTUBOPEUHSI B PACCMATPHUBAEMBIX (DU3NUECKUX SIBICHUSIX;
pa3pabaTeiBaTh TJIAaH pEHICHUs MPOoOJIeMbI ¢ YYETOM aHaln3a HWMEIOUINXCS MaTepUalbHBIX U
HEMAaTEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENIAM, OLICHUBATh
PUCKH MOCIEACTBUM NEATEIBHOCTH;

KOODJIIMHUPOBAaTh W  BBIOJHATH paboOTy B  YCIOBHAX pealbHOTO, BUPTYaJlbHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIIJICHHE [IPH PEIIEHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucclieoBaTe/IbCKHe JeHCTBHA:

BJIJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUSBBIMH TIOHATHSAMHU M METOIaMU (PU3HYECKOM HAYKH;
BJIaJICTh HABBIKAMH YUEOHO-UCCIICIOBATEIBCKON U MPOCKTHOW NEATEILHOCTH B 00JaCTH (BU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHHs 3aaad
(hU3HYECKOTO COEPIKaHMUs, IPUMCHECHUIO PA3IMYHBIX METOJIOB MIO3HAHUS;

BJIQJICTh BHUJAMHU JICATCIBLHOCTH 110 IMOJIyYSHUIO HOBOTO 3HAHUS, €ro HHTEPIPETAlIUH,
npeoOpa3oBaHMIO M MPHUMEHEHHUIO B PA3IMYHBIX yUCOHBIX CUTYAIlUsIX, B TOM YHCIE TIPU CO3aHUN
y4eOHBIX MPOSKTOB B 00JIACTH (PU3UKU;

BBISIBIISITh TIPUYWHHO-CJIC/ICTBCHHBIC CBS3HM M aKTYyallM3UPOBATh 3a/1avy, BBIIBHraTh TUNOTE3y €
pelICHUs, HAXOIUTh apTYMEHTBI JJIs JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMeTphI
U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MMOJIyUYCHHBIC B XOJ€ PCIICHUS 3a/Ja4d Pe3yJibTaThl, KPUTUYCCKH OICHUBATH UX
JIOCTOBEPHOCTh, MPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBHUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 33]]a4l B 00pa30BATEIBHON JISATEIHPHOCTH, B TOM YHCIIC
TIPH U3YYCHUU (PUUKH;

JIaBaTh OIEHKY HOBBIM CUTYAI[UsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (DU3HKE B MPAKTHUSCKYIO 00JIACTh )KU3HEICATCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/IbI U PEIICHYS;

CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIOIIUE aTbTCPHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmanueii:

BJIaJeTh HaBBIKAMU MONy4YeHUsI MH(opMauy (HU3NUECKOTO COACPIKaHMUs U3 UCTOUYHHKOB Pa3HBIX
THIIOB, CaMOCTOSITEIIBHO OCYILECTBIISITh IOWCK, aHAJIN3, CHUCTEMAaTHU3aldI0 M HHTEPIPETALUIO
MHPOPMAaLIUK Pa3TUYHBIX BUAOB U (HOPM Mpe/ICTaBICHUS;

OLICHHBATh JI0CTOBEPHOCTH HH(OPMALIH;

UCITIONIb30BaTh CpeACTBa MH(OOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTWH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJad C COOJIIOZCHMEM TpeOOBaHHUM
OPTrOHOMHKH, TEXHHKH O€30MaCHOCTH, THTHEHBI, PECYpPCOCOEpPEKEeHNs, MPABOBBIX M ITHYECKHUX
HOPM, HOPM MH(OPMALIMOHHOH Oe30MacHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COACPIKAHHS B Pa3IMYHBIX QopMarax ¢ y4éToM Ha3zHAuYCHHS
MHQOpPMAlMK W 1IEeJICBOH ayIuTOpuH, BbIOMpas ONTHMAalbHYIO (opMy mpeAcTaBlIeHUs U
BH3yaJIN3alINH.

KOMMyHHKaTHBHbIe YHHUBEpPCAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ:

OCYILIECTBIIATH OOIIEHUE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEILHOCTH;

pacro3HaBaTh MPENNOCHIIKH KOHPINKTHBIX CUTYallui U CMSITYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHUS C UCIIONIb30BAHUEM SI3BIKOBBIX CPECTB;
MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U MHINBHUYalbHOW PabOTHI;

BBIOMpAaTh TEMAaTHKy M METOIbI COBMECTHBIX JACHCTBHH € Y4YETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)I0T0 4IeHa KOJIJIEKTHBA,



MPUHUMATH T[EJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBAThH ACHCTBUS IO
€€ IOCTHYKEHUIO: COCTABJIATH IJIaH IEUCTBUM, paclpeeisiTh POIU ¢ YYETOM MHEHUH YYaCTHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KAadeCTBO CBOET0 BKJIaJa M KaXJOTO yYYaCTHHKAa KOMaHIbI B OOLIMI pe3ynbTar Io
pa3paboOTaHHBIM KPUTEPHUSM;

npeajiaratTb HOBBIC IIPOCKTHI, OLCHHMBATHL HUACU C TIIO3WIKWHU HOBU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKOH 3HAYNMOCTH;

OCYIIECTBJIATh TIO3UTUBHOE CTPATETHYECKOE IOBEICHHE B PA3IMYHBIX CHUTYAIMSX, IPOSBISTH
TBOPYECTBO U BOOOpaKCHUE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe yieOHbIe el CTBHUSA
Camoopranuszanus:

CaMOCTOSITEIbHO  OCYILECTBIISITh IO3HABATENBHYIO JEATEIBHOCTH B oO0JacTu (QU3UKH U
ACTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITETIHHO COCTaBJIATH IUIAH pEHICHWs] pacu€THBIX W KAayeCTBEHHBIX 3a/ay, IUIaH
BBHITMIOJIHEHHUSL ~TPAKTHYECKOH pabOThl C Y4ETOM HMMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPpeANOYTEHU;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHSIM;

pacmmpsATh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTSHHH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €Tr0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHUE;
OIIEHWBAThH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHMIO W TPOSBICHUIO SPYAWLMN B 00NacTH (U3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTpOJIB, 3MOLMOHAIbHbINA HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPEKTHBBHI B JIE€ATENBHOCTh, OIIEHHBATh
COOTBETCTBHE PE3YJIHTATOB IETISM;

BlIaJleTh HaBBIKAMHM TO3HABaTENbHON pedICKCHH KaK OCO3HAHHS COBEPIIAEMBIX ACUCTBHHA H
MBICITUTENFHBIX TIPOIIECCOB, X PE3yIHTATOB U OCHOBAHUI;

HCTIONTE30BATh MPUEMBI pe(hIIEKCHH TSl OIIEHKH CUTYaIlld, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 X CHIDKEHHIO;

MIPUHAMATH MOTUBBI X apTYMEHTHI APYTUX MIPH aHAINA3€E PEe3yIbTaTOB JIECATEIHHOCTH;

MIPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKX M IOCTOMHCTBA;

MIPUHUMATH MOTUBBI X apTYMEHTHI APYTUX MIPH aHAIN3€E PE3yIbTATOB JAEATEIHHOCTH;

MIPHU3HABATH CBOE MPaBO M MPABO JIPYTHX HA OIIHNOKH.

B mpomecce mocTHXEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI MO (U3UKE IS YPOBHS
cpemHero ooOmero oOpa3oBaHUS y OOYYarOIIUXCS COBEPIICHCTBYETCS OMOLMOHAIBHBIA HWHTEIUIEKT,
Mpenoaraonuii copMrUpOBaHHOCTD:

CaMOCO3HaHHS, BKIIFOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOILMOHATIBHOE COCTOSHHE, BUJICTh
HaIpaBJICHUs Pa3BUTHS COOCTBEHHOH SMOIIMOHAEHON c(hepbl, ObITh YBEpEHHBIM B CE0€;
CaMOPETyJIMPOBaHHs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJCHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K 3MOLMOHAIBHBIM HW3MEHEHUSM M NPOSBISTH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHU, BKJIIOYAIOIICH CTpEMIICHHE K JOCTIKEHHIO IENTd B yCIIeXy, ONTUMH3M,
MHHULMATUBHOCTh, yMEHHUE JEHCTBOBATH, HCXOS U3 CBOMX BO3MOKHOCTEIH;

IMIIATUH, BKIFOYAIOIIEH CIIOCOOHOCTh TOHUMAThH SMOIIMOHAILHOE COCTOSIHUAE JPYTUX, YAUTHIBATh
€ro MPH OCYILECTBICHUN 0OIIEHHUS, CIIOCOOHOCTH K COYYBCTBHIO U CONEPEKUBAHUIO;

COLMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHHUS C APYTUMHU
JIFO/IEMH, 3200 TUTHCS, IPOSIBIIATH HHTEPEC U Pa3pemarb KOH(DIUKTHL.

IMPEAMETHBIE PE3VYJIbTATHI

K xonmy oOyuenusi B 10 Knacce npeaMeTHbIE pe3ybTaThl Ha YITyOJIEHHOM ypOBHE JOJDKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTD y 00YHAIOIUXCS] YMECHUH:



MOHUMATh POJIb (PU3UKK B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, IKOIOTUYECKOH, COUUANBHON H
3THYECKON cepax OeATCILHOCTH YEIOBEKa, POJib U MeCTO (M3UKM B COBPEMEHHOW Hay4YHOMH
KapTHHE MHpa, 3HAYCHHWE OIMCATEIHHOW, CHCTEMAaTHU3HPYIOMICH, OOBICHUTCIBHOH |
MPOTHOCTUYECKOW (QYHKUMH (PU3MUECKOW TEOpUM — MEXAaHHKH, MOJEKYJSIPHOH (GU3UKH H
TEPMOIMHAMUKHY, POJb (U3MYECKOH TeOpHH B (POPMHPOBAHMM NPEACTABICHUNA O (ru3ndecKoit
KapTUHE MUpA;

pa3nuyath YCIOBHA NPUMEHHMOCTH Mojenedl (u3nvyeckux Tel M NpOLeccoB (SIBICHHN):
WHEpUuaidbHas cHCTeMa OTcu€ra, abcomoTHO TBEPAOE TeNo, MarepuailbHas TOYKa,
PaBHOYCKOpEHHOE JABMKEHHE, CBOOOAHOE TaJeHue, aOCONIOTHO ympyras Jedopmarus,
abCOMIOTHO ympyroe M abCONIOTHO HEYNPYroe CTOJIKHOBEHMA, MOJIENW Tasa, >KUIKOCTH U
TBEPAOrO (KPHUCTAIIIMYECKOTO) TeJa, WACaNbHBIA Ta3, TOUEYHBIH 3apsl, OJHOPOIHOE
JJIEKTPUYECKOE TI0JIE;

pa3nuuath yciaoBHsS (IpaHUIlBl, O00JacTH) NPUMEHMMOCTH (PU3UYECKUX 3aKOHOB, ITOHMMAaTh
BceoOmuii xapaktep (QpyHIaAMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTH HCITOJIB30BAHUS YaCTHBIX
3aKOHOB;

AHAJIM3UPOBATL U OGBHCHSITB MCXaHUYCCKUE TMPOLECCChl M ABJICHUA, HWCIOJIb3yd OCHOBHBIC
MOJIOKEHUSI M 3aKOHBl MEXaHUKH (OTHOCUTEIHFHOCTh MEXaHWYEeCKOTO JBIDKEHUS, (POpMyIbI
KHHEMAaTUKA PaBHOYCKOPEHHOTO [IBIDKEHHsI, mpeoOpaszoBaHust [amwmes Ui CKOpOCTH U
NEpEeMCUICHNA, 3aKOHBI HLIOTOHa, NPUHIOUII OTHOCUTCIBHOCTH FEUII/IJ]CSI, 3aKOH BCEMHUPHOI'O
TATOTCHHA, 3aKOHBI COXpPaHCHUA HMITYyJIbCa U MeXaHHn4eCKOn OHEpruu, CBA3b paGOTLI CHJIBI C
M3MEHEHHEM MEXaHW4YeCKOW DJHEPruH, YCIOBHS pPaBHOBECHS TBEPAOTO Tela), MPH ITOM
HCIIOJIb30BATh MATEMATUYCCKOC BBIPAXKCHHUEC 3aKOHOB, YKa3blBaTbhb YCJIOBHA HNPHUMCHHUMOCTHU
(u3MYECKUX 3aKOHOB: IpeoOpa3oBaHuii ['anmuiies, BTOPOro M TpPEThEro 3aKoHOB HbBIOTOHA,
3aKOHOB COXPAaHEHHUS UMITYJIbCa U MEXaHUYECKOHN 3HEPIruH, 3aKOHA BCEMUPHOIO TATOTECHHUS;
AHAJIM3UPOBATH U O6’I)SICH$[TL TCIUIOBLIC IMMPOUECCCHI U ABJICHUA, UCIIOJIb3YS OCHOBHBIC ITOJIOXKCHUA
MKT wu 3aKkOHBI MOJIEKYISPHON (DU3UKU W TEPMOAMHAMUKH (CBSI3b ABJICHHUS UICATHHOTO ra3a co
CpeHEld KMHETHYECKOW IHEPTHEM TEIUIOBOrO JBM)KEHHUS U KOHUEHTpaUUel €ro MOJEKYJ, CBA3b
TEMIIepaTyphl BEIIECTBA CO CPEIHEN KMHETHUYECKON 3HEPrUeil TEIIOBOrO IBM)KEHHS €r0 4acTull,
CBS3b JIaBJICHUS UACAIBHOIO ra3a ¢ KOHLEHTpalHUeld MOJIEKYd U €ro TeMIepaTypoil, ypaBHEHHE
MenneneeBa—Knaneilpona, mnepBbIil 3aKOH TEPMOAMHAMUKM, 3aKOH COXpPaHEHHs DSHEpPruu B
TEIUIOBBIX TIpOIleccax), NPU 3TOM HCIIOJIB30BAaTh MaTeMaTH4eCKOE BBIPpAKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—KnaneiipoHa;

AHAIM3UPOBATh W OOBSCHATH DJIEKTPUUYECKUE SBICHUS, WCIIONB3YS OCHOBHBIC ITOJIOKEHUS H
3aKOHBI 3JIEKTPOJMHAMUKHN (3aKOH COXpaHEHMs JJIEKTPUUECKOro 3apsna, 3akoH KyroHa,
MIOTEHLIUANBHOCTh JIEKTPOCTATUUECKOTO IOJIs, MPUHLHUIT CYNEPIO3ULNH AIEKTPUUECKUX TOJIEH,
IIpY 3TOM YyKa3blBas YCJIOBHUS NMPUMEHUMOCTH 3akoHa KylloHa, a TakKe INPAKTUYECKU BAKHBIE
COOTHOIIEHHS: 3aKOHBI OMa IJIsl y9acTKa HEenH W IS 3aMKHYTOHM 3JIeKTPUYECKOW IIeTH, 3aKOH
Hxoyns—Jlenua, npasuna Kupxroda, 3akonst @apazes 17151 3I€KTpoIn3a);

OIMCHIBATh (PU3MUECKHE MPOLECCHl U SBJICHHUS, UCIOJB3Ys BEITUUMHBL: TIepeMELIeHNE, CKOPOCTD,
YCKOpPEHHE, UMIYJbC T€Ja W CHCTEMBbI TEN, CHJAa, MOMEHT CHWIbI, JaBJICHUE, NOTCHLHAJIbHAs
SHEprusi, KHHEeTHYEeCKasi SHEprus, MeXaHudecKas SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, CUIIa TSHKECTH, CHUJla YIPYTrOCTH, CUJIA TPEHUs], MOIHOCTb, SHEPTHU B3aUMOAECHCTBUSA
Tena ¢ 3emnéil BOIM3M €€ TOBEPXHOCTH, 3HEPrHsl YyIpyroi aedopManuu Npy>KUHBI, KOIAYECTBO
TEIUIOTHI, a0COJIOTHAS TeMIepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS JHEPTHS
HAEaIbHOrO0 OJHOATOMHOIO Ta3a, padoTa MIeaJbHOTO ra3a, OTHOCHTENIbHAS BIAKHOCTH BO3IyXa,
KIIJ] nneanpHOro TEMIOBOIO ABUraTelNs; JIEKTPUUECKOE I0JIE, HAMPSHKEHHOCTD AIIEKTPHUECKOTO
10J141, HaHpH)KéHHOCTB moJIst TOYCYHOI'O 3apsja WIM 3apsKC€HHOIO Mmiapa B BaKyyM€ U B
TUDIIEKTPHKE, MTOTEHIIHAI ANIEKTPOCTATHIECKOTO ToJIs, pasHoCTh MOTEHIINAJIOB,
3NEKTPOABWXKYIIAasl CHJIA, CHJIA TOKa, HANpPsDKEHUE, MOIIHOCTh TOKA, JNEKTpUYECKas EMKOCTh
IJIOCKOTO KOHZIEHCATOpa, COMPOTUBIIEHUE yJacTKa LEMH C MOCIEA0BATENbHBIM U MapauIeIbHBIM
COEIMHEHHNEM PE3UCTOPOB, SHEPTHUS DIEKTPHUECKOTO OIS KOHAEHCATOPA;

OOBSICHSITH OCOOEHHOCTH IIPOTCKaHUA (1)I/I3I/I‘IGCKI/IX SIBIICHUM: MEXaHN4YECKOe JABUXCHHC, TCIIJIOBOC
IOBIDKEHHE 4YacTHUIl BEILIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE HBWXKeHHeE, Iuddysus,
HCIIapEeHNe, KUIIEHHWE M KOHJEHCAlWs, IJIABIEHWE W KPUCTAJUIM3alMsA, HaIpaBIECHHOCTh



TEIUIONEpeaur, dJeKTPU3alus Ted, JKBUMOTEHIMAIBHOCTh TIOBEPXHOCTH  3apsHKEHHOTO
MIPOBO/THUKA;

MIPOBOJIUTH HCCJICIOBAHWE 3aBUCHMOCTH OTHOW (M3WYSCKONH BETWYMHBI OT JPYroi c
WCIIONIb30BAHUEM TMIPSIMBIX W3MEPEHHUU, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCHUMOCTH (MU3WYECKHX BEIUYHMH B BHUJAC TPaPUKOB C y4ETOM
a0COMIOTHBIX HOFpeHIHOCTeﬁ H3MepeHHI>‘I, ACJIaTh BBIBOAEI ITO PE3yJIbTaTaM HMCCIICAOBAHUA,
MPOBOJINTH KOCBEHHBIC W3MEPEHUs (PU3NYECKHX BEIUYHH, MPH STOM BBIOMPATh ONTHMAILHBIN
METOJ H3MCPCHHA, OILCHUBATH a0COMIOTHBIE W OTHOCHUTEILHBIE NOrp€IHOCTU HPAMBIX U
KOCBEHHBIX U3MEPEHUH;

MIPOBOJIUTH OTIBITHI IO MPOBEPKE MPEIIOKEHHON TUTIOTE3bI: INIAHUPOBATh IKCIIEPUMEHT, COOMPATh
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH IMOJYUCHHBIC PE3YJIbTAThl U ACJIaTh BbIBOO O
cTaryce MpeyIoKeHHOU TUIIOTE3bI;

coOuoaTh mpaBuia 0E30IacHOTO TPy/Aa NMPU NPOBEICHHM HCCIEIOBAHWN B paMKax ydeOHOTO
AKCIIEPUMEHTa, MPAaKTHKYMa H Yy4eOHO-HCCIENOBATENbCKOM W TMPOEKTHOW MAESTeIHhHOCTH C
WCTIONIb30BAaHNUEM H3MEPHUTEIHHBIX YCTPOICTB U JTa0OPATOPHOTO 00OPYIOBAHHUS,

pemiate pacdy€THBIC 3a7ladud C SBHO 3aJaHHOW M HESBHO 3aJlaHHON (pu3mueckoil Moneibio: Ha
OCHOBaHMM aHajlnu3a yCJIOBHS OOOCHOBBIBaTh BBIOOp (M3MYECKOW MOJCNH, OTBEYAOIICH
TpeOOBaHMSIM 3a/1a4H, IPUMEHSATH ()OPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYIAThl (PU3NIESCKUX
TEOpUH TPU UCIIONH30BAHUN MATEeMAaTUYECKUX METOJIOB PEIICHUs 3ajad, IPOBOJUTh PacUEThl Ha
OCHOBAHMU MMCIOIIHNUXCA JaHHBIX, aAHAJIMU3HUPOBATHL PE3YJIbTATbl W KOPPECKTHUPOBATHL MCTOABI
penieHus ¢ y4ETOM MOIYYEHHBIX PE3YyJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a/iayd, TPeOYIONIUEe MPUMEHEHUS 3HAHWN M3 Pa3HBIX Pas3feiioB Kypca
(m3uKyM, a TakKe WHTErpalyl 3HAHWKA W3 JPYTUX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPauBaTh JIOTHYECKYIO LETNOYKY PACCYXKACHUM C ONOpOHM Ha M3YyYECHHBIE 3aKOHBI,
3aKOHOMCEPHOCTHU U (1)I/I3I/I‘ICCKI/IC SIBJICHUS,

HUCIOJIb30BaATh TCOPETUYCCKUE 3HAHUA A O6’I)SICH6HI/I$I OCHOBHBIX IIPUHIHWIIOB pa6OTbI
M3MEPUTENHHBIX PUOOPOB, TEXHIHUECKUX YCTPOWCTB U TEXHOJIOTHIECKHX MPOIIECCOB;

MPUBOIUTH MPUMEPHI BKJIaJa POCCHUCKUX U 3apYOEKHBIX YUEHBIX-(OU3NKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

AHAIM3UPOBATh W OIEHUBATH TOCTEACTBUS OBITOBOM W TIPOW3BOJCTBEHHON EATEIHHOCTH
YEJIOBEKa, CBSA3aHHOW ¢ (PM3MYCCKUMH IPOIECCAMH, C MO3UIMIA SKOJIOTHYSCKOW OE30MacHOCTH,
MIPEICTAaBICHUH O DPalMOHAIHFHOM IPHUPOIOIOIB30BAHNN, a TaKXKe PasyMHOM HCIIOJIb30BaHUHU
JIOCTHKEHUU HAYKH W TEXHOJIOTHH TSI JATbHEHIIIETO Pa3BUTHS YeIOBEYECKOT0 O0IIeCTBa;
MIPUMEHATh Pa3IMIHBIE CIOCOOBI pPabOTHI ¢ WHGOpMANHEeH (U3MIESCKOTO CONEPKAHUS C
HCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUM, TpPHU OSTOM HCIIOJIb30BaTh
COBpEMEHHbIE WH(POPMAIMOHHBIC TEXHOJIOTUU JUIS TIOMCKA, MepepaboTKu M TPEAbSBICHUSL
y49eOHOH W Hay4HO-TIOMYJSIpHOW WH(OpPMaNW{, CTPYKTYPHUPOBAaHUS W  WHTEPIPETaluu
vH(pOpMaIMyY, TOJYYCHHOW U3 Pa3JIUYHBIX HCTOYHUKOB, KPUTHYECKU aHAIU3UPOBATH
MOJTy4aeMyr0 WH(GOPMAITUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHHKA UH()OPMAIVIH;

MPOSIBIISITh OPTaHWU3AIMOHHBIE W TO3HABATENbHBIC YMEHUS CaMOCTOSATEIBHOTO NPUOOpETeHUS
HOBBIX 3HAHHH B MPOIECCE BBHITIOTHEHUS MPOSKTHBIX M y4eOHO-UCCIIEIOBATENLCKUX PA0OT;
paboTaTh B TpyINIle C HKCIOJHEHHEM pa3lIMYHBIX COLMAIBHBIX pOJICH, IJIAHUPOBATh PadOTy
TPYNIBI, PaliOHAIBHO pacCTIpeAeiisaTh NEATEIHHOCTh B HECTAHIAAPTHBIX CUTYallUsAX, aJeKBATHO
OIIEHMBATH BKJIAJl KAKIOTO U3 YIACTHUKOB TPYIIIHI B PEIIEHUE pacCMaTpUBaeMON POOIeMBI;
MPOSIBIISITh  MOTHBAIMIO K Oyaymed mpodecCHOHaNbHON AESTeIhbHOCTH 0 CHEIHabHOCTSAM
(hU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xonuy oGydenust B 11 kaacce npenMeTHbIe pe3yibTaThl Ha YIIIyONEHHOM YpOBHE IOJDKHBI OTpa)kaTh
c(OpPMHPOBAHHOCTD y 00YYAFOIIUXCS YMEHUH:

MOHUMATh POJb (U3UKU B SKOHOMHUYECKOW, TEXHOJIOTMIECKOH, COIMATIbHON U 3THYECKOl cdepax
JESITeIbHOCTH YeJIOBEKa, POJIb U MeCTO (PM3UKH B COBPEMEHHOW HAay4yHOW KapTHHE MHUpA, POJb
aCTPOHOMHHM B IPAaKTUYECKOHW NEATEIBHOCTH 4YEIOBEKa W JAJBHEHIIEM HAay4YHO-TEXHHYECKOM
pa3BUTHH, 3HAUYEHHE ONKCATEIFHON, CHCTEMAaTH3UPYIOIIEH, OOBICHUTENFHON U IPOTHOCTHYECKOH



¢GbyHKIMA pu3mUeckoil TeOpuM — AIEKTPOJUHAMHUKH, CHEIMATFHOW TEOPHH OTHOCHUTEIHHOCTH,
KBaHTOBOM (PU3HKH, poJib (PU3MUCCKON TeOpuu B (HOPMHUPOBAHHH MPEACTABICHUN 0 (QU3NUESCKON
KapTUHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEICTABICHUN O TIPUPO/IE;

pa3nuyaTh YCJIOBUS NPUMEHUMOCTH MOJeNied (U3NYECKHX Tel M MPOLECCOB (SBICHHMN):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOEC MArHWTHOE TIOJS, TapMOHWYECKHE KOJeOaHws,
MaTEMaTHYECKUN MAasSTHHMK, WJICAIbHbIM NPYKUHHBIH MAasATHHUK, TapMOHHUYECKHE BOJIHBI,
WJeallbHBIN KOIeOaTeIbHBIA KOHTYP, TOHKAs JIMH3a, MOJIeIe aToMa, aTOMHOTO Sipa U KBaHTOBOU
MOJICJIA CBETA;

pasznuuath ycnoBus (TpaHUIBI, OOJACTH) NPUMEHHMMOCTH (PU3UYECKUX 3aKOHOB, ITOHMMATh
BceoOIuil xapakTep (PpyHIaMEHTAIbHBIX 3aKOHOB M OIPAHHYCHHOCTH HCIIOJIB30BAaHUS YaCTHBIX
3aKOHOB;

AHAJIM3UPOBATh M OOBACHITH 3JICKTPOMArHUTHBIC MPOLECCHI M SBJICHUS, HMCIOJb3Yys OCHOBHBIC
MOJIOKEHUST M 3aKOHBI JJIEKTPOAVMHAMUKH W CHENHATBHOH TEOPUHM OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHHUs IIEKTPUUECKOTro 3apsiia, cuia Amrmepa, cuia JlopeHra, 3aKOH 3JIEKTPOMAarHUTHOM
UHAyKUuY, npaBuwio Jlenua, cBszb DJC caMOMHAYKIMH B 3JEMEHTE 3JIEKTPUYECKOM LEemu co
CKOPOCThIO HM3MEHEHHS CHIIBI TOKa, IIOCTYJAThl CHEIMAIFHOW TEOPHH OTHOCHTEIHLHOCTH
OWHIITEHHA);

AHAIIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHHS, UCIIONB3YS TIOJ0KEHNUS KBAHTOBOM
¢usuku (ypaBHeHue OiHmrTeliHa ans ¢dorodddekra, mepBbIE W BTOPOH mocTyiatel bopa,
MIPUHIIAIT COOTHOIIEHUS HeomnpenenéHnoctel [ 'eiizenOepra, 3aKOHBI COXpPAHEHUS 3apsA0BOTO U
MaCCOBOI'0 YHCEJI M PHEPIHHU B SACPHBIX PEaKIUAX, 3aKOH PaJHOaKTHBHOTO pacraja);

OMHCHIBaTh (PU3NYECKHE TIPOIECCHl M SBICHHS, WCIIONB3YyS BEIUYMHBL: HAMPSHKEHHOCTD
SJEKTPUYECKOTO MO, MOTEHIIMAN JJIEKTPOCTATUYECKOTrO TOJS, Pa3HOCTh IOTCHIIMAJIOB,
ANEKTPOABIXKYIIAs CHJa, WHAYKIUS MAarHUTHOTO TIOJs, MAarHUTHBIA TIOTOK, Chia Awmrepa,
WHAYKTABHOCTh, JJEKTPOJABIDKYIAS CHJIA CAMOWHIYKIMH, OJHEPrus MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMITYJIbC, TIOJHASI SHEPTHUS, SHEPTHUS IMOKOS CBOOOHOMN
YaCTHIII, SHEPTHs U UMITYJIbC (POTOHA, MaCCOBOE YHCIIO M 3apA[ S/Ipa, SHEPTH CBSI3H SIIPa;
OOBACHATH OCOOCHHOCTH NPOTCKAHUS (DHU3MUECKUX SIBJICHUM: 3JICKTPOMArHUTHAS WHIIYKIHUS,
CaMOWHIYKIHA, pe30HaHC, MHTepEpEHIns BOIH, A(paKns, TUCIEPCHs, ITOJHOE BHYTpEHHEE
oTtpaxkeHue, (oroanekrpuueckuii dpdekt (hotorddekr), anbda- u OeTa-pacmansl saep, raMMa-
U3IydeHUe s/ep, GU3NYECKUe MPUHIIUITBI CISKTPAILHOTO aHAIM3a U pa0OThI Ja3epa;

OTIPECIATh HAMPABJICHUEC WHIYKIUM MAarHUTHOTO MOJIS MPOBOJHHUKA C TOKOM, CHJIBI AMIiepa U
cunel JlopeHna;

CTPOUTHh M300paKeHUE, CO3/IaBaEMOE TUIOCKUM 3€pPKAIOM, TOHKOW JIMH30W, U PACCUUTHIBATH €T0
XapaKTePUCTHKH;

MIPIMEHATH OCHOBOIIOJIATAIOIINE aCTPOHOMIYECKHE TOHSATHS, TEOPHUH W 3aKOHBI JJIS aHalln3a U
OOBSICHCHHS (PU3UYECKHX MPOIECCOB, MPOUCXOAAIINX B 3BE3NIaX, B 3BE3NHBIX CUCTEMax, B
MEKTTAKTHIECKOH Cpejie; MBIKECHUS HeOSCHBIX Tell, DBOJIIONHH 3BE3 U BeeneHHOM;

MIPOBOJANTE WCCIICOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIMYMH C MCIIONB30BAHUEM TIPSIMBIX
HU3MEPEHUH, MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yNbTAThI IOIYyYCHHOU
3aBUCHMOCTH ()M3WYCCKUX BEIIMYMH B BHJIE TPa@HUKOB C y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH
M3MEpEHH, AeNIaTh BHIBOJBI 110 PE3yJIbTaTaM HCCIEeIOBAHMS,

MIPOBOJNTH KOCBEHHBIC W3MEPECHUS (PU3NUYECKUX BEIMYHH, NMPH STOM BBIOUPATh ONTHUMAILHBIN
METOJlT HW3MEPEHHUs, OIICHHBATh aOCOJIOTHBIE M OTHOCHTEIbHBIC TMOIPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUH;

IIPOBOAMTD OIBITHI IO MPOBEPKE MPEIIOKEHHOM TMIIOTE3bI: INIAHUPOBATh IKCIIEPUMEHT, COOMPATh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIU3WPOBATh IOJNyYEHHBIE PE3yJbTaThl U JIENaTh BBIBOI O
cTaryce MpeyIoKeHHOU TUIOTE3bI;

OIKCHIBATh METOIbI ITOJyUYECHHUS HAYUHBIX aCTPOHOMHUYCCKUX 3HAHMIA;

co0JIF01aTh MpaBHiia 0E30MaCHOTO TPyJa IPU MPOBEACHUHM HCCIICIOBAHHMA B paMKax y4eOHOTO
SKCIIEPUIMEHTA, MPAaKTHKyMa H Yy4eOHO-HCCIEeNOBATENbCKOM W TPOEKTHOW MAESTeIhHOCTH C
HCIIONIb30BAaHUEM H3MEPUTENHHBIX YCTPONCTB U JTA00PATOPHOTO 00OPY/IOBAHHS,



pemiath pacu€THhIC 3a7laud C SBHO 3aJaHHOW M HESIBHO 3aJaHHON (pU3MUecKoil MOIeibio: Ha
OCHOBaHUH aHAJIN3a yCIOBUS BHIOMPATh (HU3NUECKUE MOJICIH, OTBEYAIONIHE TPEOOBAHUSM 3a/1a4H,
NPUMEHSITh (OPMyYIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJAaThl (U3MYECKHX TEOPHH MpH
WCIOJIb30BAaHUHM MATEMAaTUYECKHX METOJIOB PEIICHUs 3a/ad, IPOBOIUTH PAcUEThl HA OCHOBAHUU
MMEIONINXCS JJaHHBIX, aHAIM3UPOBATh PE3YJILTAThl U KOPPEKTUPOBATH METOBI PEHICHUSI C YIETOM
MOJYYECHHBIX PE3YJIbTATOB;

peliaTh KadyeCcTBEHHBIC 3a/iayd, TpeOyIolue MPUMEHEHWS 3HAaHWH W3 pa3HbIX pa3/ielioB Kypca
(¢m3uKH, a TakKe WHTErpali 3HAHWKA W3 JAPYTHUX NPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA:
BBICTPAaUBaTh JIOTUYECKYIO IIETIOYKY PACCYXJEHH C OIMOpO Ha W3y4YCHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU 1 (1)I/I3I/IT-IGCKI/IC SIBJICHUSA,

WCIIONIb30BaTh TEOPETHUYECKUE 3HAHUS [UIS OOBSICHEHWS OCHOBHBIX TPUHIMIIOB pPabOTHI
HU3MCPUTECIIbHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOfICTB 1 TCXHOJIOTUYECKUX ITPOLICCCOB;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCHUCKUX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

AHAJIM3UPOBATL U OLCHUBATH IIOCICACTBUA GBITOBOI\/'I u HpOHSBOZ[CTBeHHOfI ACATCIIBHOCTHU
YeNIOBEKa, CBSI3AHHOW € (M3MUYECKUMH MPOIECCAMH, C MO3MIUN KOJOTHYECKOW 0E30MacHOCTH,
HpeIlCTaBJ'IeHI/Iﬁ O paluOHAJIBHOM IPUPOJAOINOJB30BaHUM, a TAKXKE PAa3yMHOM MCIOJbB30BaAHUU
JOCTYDKEHUN HAYKU M TEXHOJIOTUH JUTS TaJbHEHINIEr0 Pa3BUTHS YEIIOBEUECKOTO O0IECTRA;
NPUMEHATh pa3IMyHble CHOCOOBI PabOTHI ¢ uHPOpMarmeld (QHU3MUECKOro COACpKAHHUS C
HCTIONBb30BaHUEM COBPEMCHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHH, TPH O3TOM HCIOJIB30BATh
COBPEMCHHBIC I/IH(bOpMa]_[I/IOHHI)IG TCXHOJIOTUN JJIs1 IIOHCKaA, nepepa60TKH U TMPESOAbABICHUA
yueOHOW W  HAYYHO-TIOMYJSPHOW HWHPOPMALUK, CTPYKTYPUPOBAHUS W  HWHTEPIIPETAIH
WHPOPMAIIMK, TONYYCHHONH W3 PA3MUYHBIX HWCTOYHUKOB, KPHUTHUYCCKH aHAIM3UPOBATH
MOJIy4aeMyto MH(POPMAIIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMECIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIN3a UCTOUYHMKA WH(POPMAITUH;

IMPOABJIATH OPraHU3AlIMOHHBIC W IMO3HABATCJIBHBIC YMCHHUA CaMOCTOATCIHLHOTO HpI/IO6pCTCHI/ISI
HOBBIX 3HAHHH B MPOIECCE BHITIOJTHEHUS MPOSKTHBIX M y4eOHO-UCCIIEIOBATENECKUX PA0OT;
paboraTe B rpynme C HCHOJHEHHWEM pa3JIMYHBIX COLMANBHBIX PpOJIeH, IIAaHUPOBaTh paboTy
TPYIIIBI, PAllMOHATBHO Paclpe/eNsaTh JCATEILHOCTh B HECTAHIAPTHBIX CHTYAIUSX, aJCKBATHO
OIICHMBATh BKJIAJI KAXKIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE paCCMATPUBACMOMN MPOOJICMEI;
MPOSIBIISATh MOTUBAIUIO K Oyaymied mpodhecCUOHANBHON ACSITCIBHOCTH IO CHEIHATbHOCTAM
(hU3UKO-TEXHUIECKOTO poQuIIsL.



TEMATUYECKOE IINIAHUPOBAHHUE
10 KJIACC

KoanuyecTBo yacoB

Ne HaumMeHoBaHMe pa3/iesioB U TEM NMPOrPaMMbI KoHTpo/IbHbIe IpakTHYecKHe JIeKTPOHHbIE (HPPOBLIC)

n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI

Pasnea 1. HAYUHBIA METOJI HO3HAHUS NPUPOJIbI

1.1 HayuHbIil METO] TO3HAHUS PUPOIBI 6 https://educont.ru/login

HWroro mo pazueny 6

Paznen 2. MEXAHUKA

2.1 Kunematuka 10 1 https://educont.ru/login

2.2 Junamuka 10 1 https://educont.ru/login

2.3 | CraTtuka TBEp/OTO Tena 5 1 https://educont.ru/login

2.4 3aKOHBI COXpaHCHHS B MEXaHUKE 10 1 https://educont.ru/login

Hroro no pazneny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA

3.1 OCHOBBI MOJICKY/ISIPHOKHHETHYECKOHN TEOPUH 15 1 https://educont.ru/login

3.2 Tepmoannamuka. Teniopble MalluHBI 20 1 https://educont.ru/login

33 ﬁgg:;g;ifle COCTOAHH BEMECTEa. Pasopbie 14 1 https://educont.ru/login

Hroro no pazneny 49

Paznen 4. JJIEKTPOJIMHAMUKA

4.1 | DnexTpuueckoe noje 24 1 https://educont.ru/login

4.2 | IlocTOsHHBIN NIEKTPUYECKUIi TOK 24 1 https://educont.ru/login

4.3 ToKM B pa3aMyYHBIX Cpeaax 6 https://educont.ru/login

Hroro no pazneny 54

Pasnea 5. PU3HUYECKUN IPAKTUKYM

5.1 | du3nuecKkuii MPaKTHKYM 16 16 https://educont.ru/login

Hroro no pazneny 16

PesepBHOE Bpems 10 1 https://educont.ru/login

OBIIEE KOJIMYECTBO HACOB T10 170 10 16

[TPOTPAMME




11 KJIACC

HaumeHoBaHMe KoJsnyecTBo 4acoB
Ne A3LCIOB 1 TeM JuieKTpoHHBIE (HH(POBDBIE)
n/n pasi Bceero KonTpo:urre HpaxTuieckue o0pa3oBaTeJIbHBIE PeCypChI
NMPOrpaMMbl padoThbI padoThbI
Paznen 1. QJJIEKTPOJIMHAMUKA
1.1 MarauTtHoOe 1oJie 14 1 https://educont.ru/login
1.2 DJIeKTpOMATHHTHAS 13 1 https://educont.ru/login
WHIYKIHS
HWroro mo pazueny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexammeckue 10 1 https://educont.ru/login
KoJIeOaHus
2.2 DIEKTPOMATHHTHEIE 15 https://educont.ru/login
KoJIeOaHus
Mexanu4deckue u
2.3 3JIEKTPOMAarHUTHBIC 10 1 https://educont.ru/login
BOJTHBI
2.4 Onruka 25 2 https://educont.ru/login
HWroro mo pazneny 60

Paznexn 3. OCHOBBI CHEIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuossl CTO 5 https://educont.ru/login
Htoro no pazgeny 5
Pa3nen 4. KBAHTOBAS ®PU3UKA
4.1 Kop TLyCKYIIAPHO- 15 1 https://educont.ru/login
BOJIHOBOM JyaJIH3M
4.2 dusuka atoma 5 https://educont.ru/login
4.3 PusnKa aTOMHOTO A1pa 1 5 1 https://educont.ru/login
3JIEMEHTAPHBIX YaCTHI]
Hroro no pazneny 25

Paznea 5. JJIEMEHTBI ACTPOHOMUU N ACTPOPUIUKHA

5.1

DJIEMEHTHI ACTPOHOMHUH U

12

https://educont.ru/login




| acTpodm3uKn | |

HWroro mo pazueny 12
Pasnea 6. PUSHUYECKUN MPAKTUKYM

6.1 | dusndeckuii MPaKTHKYM 16 | 16 | https://educont.ru/login
HWroro mo pazmeny 16

Paznen 7. OFOBIIAIOIIEE IIOBTOPEHUE

CucremaTuzanus u
000011IeHIE TTPEAMETHOTO
COJICPYKAHUSI U OTBITA

7.1 JEeITEIBHOCTH, 15 1 https://educont.ru/login
MPHOOPETEHHOT O TIPH
M3YYEHUH Kypca (pr3uKu
10 — 11 xnaccoB

Hroro no pazneny 15
Pe3epBHOE BpeMs 10 https://educont.ru/login
OBUIEE KOJIMYECTBO 170 9 16

YACOB I10 [TPOI'PAMME




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Tema ypoxa

KoanuyecTBO Yyacon

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckne
padoThI

Jlara
U3yveHus

DJIeKTPOHHbIE N (POBbIE
o0pa3oBaTesbHbIE

pecypcest

Ousnka — QyHIaMEeHTaIbHAS HAYKa O
pupoJie

Hayunb1it MeTOJ1 TO3HAHUS U METOBI
HCCIIe0BaHUS (PU3UICCKUX SIBICHHUMA

DKCHEePUMEHT U TEOPHS B IPOLIECCE TTO3HAHUS
npupoabl. HaGmonenne 1 SKCIepuMEeHT B
¢duzuke

https://educont.ru/login

Crioco0bl n3MepeHust GU3NIECKUX BETUIHH

https://educont.ru/login

AOCOITOTHAS 1 OTHOCUTEIbHAS IMOrp€UIHOCTHU
I/IBMepeHI/Iﬁ (1)I/I3I/I‘-ICCKI/IX BCIINYMH

MogenupoBanue B ¢pusnuke. Pois u mecto
(hu3uku B POpMHUPOBAHUN COBPEMEHHOMN
HAy4YHOU KapTUHBI MUPA, B IPAKTUUYECKOU
JIeSITEIbHOCTH JIFOEN

https://educont.ru/login

Mexanndeckoe aBrkenue. CucreMa oTcueTa.
OTHOCHUTENIFHOCTh MEXaHUYECKOTO
nerxenus. [Ipsmas u oOpaTHas 3a1auu
MEXaHUKU

Pannyc-BexkTop MarepuanibHOU TOUKH, €TO
MPOEKIUU Ha OCU KOOpAUHAT. TpaeKkTopus.
ITepememenue. CkopocTh. X mmpoekiny Ha
OCH KOOpAUHAT

PaBHOMEpHOE NMPAMOJIMHENHOE IBHXKEHUE.
I'padmueckoe onvcanue paBHOMEPHOTO
MOPSIMOJIMHEHHOTO ABUKCHUS

https://educont.ru/login

10

CrnosxeHue nepeMeneHui 1 CKOpoCTeN.
Pemenne 3amau

11

HepaBHOMCpHOG JBHXXCHHUC. MrHaoBeHHAas




cKopocTh. Yckopenue. [Ipsmonuneitnoe
JIB3KEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue MpIMOIMHEHHOTO
JIBUKEHHS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobonHoe nageHne. Y CKOpeHne CBOOOAHOTO
najeHus. 3aBUCUMOCTh KOOPINHAT,
CKOPOCTH, YCKOPEHHsSI OT BPEMEHH U HX
rpadukn

14

JIBmkeHne Tena, OpOIIEHHOTO MO/ YTIIOM K
TOPU30HTY

15

KpuBonunelinoe nuxenue. J[BuxeHue mno
OKPY>KHOCTH. YTJIOBasl U JTUHEIHAS! CKOPOCTb.
Ilepuon u wactora. LleHTpOocTpeMUTENBEHOE U
MOJTHOE YCKOPEHHE

16

Konrponsnas pabota no Teme "Kunemartnka"

17

Ilepsriif 3akoH HetoToHa. MIHEpIMansHbIE
cucteMsl orcuéra. [IpuHmn
OTHOCHUTEIBLHOCTH ["anuies.
HeunnepuuanbHble cucTEMBI OTCUYETA

18

Cuna. PaBHOACHCTBYIOIIAs criia. Bropoit
3akoH HproTona. Macca

https://educont.ru/login

19

Bzaumoneiicteue ten. TpeTuit 3aKoH
HeroTona

20

IIpunnun cynepno3unuu cuil. Pemienue
3a/1a4 Ha NpUMeHeHue 3aKkoHOB HproToHa

21

3aKOH BCEMHUPHOT'O TATOTCHHUSI.
OKBUBAJICHTHOCTh TPAaBUTAIIMOHHON U
HMHEPTHOM Macchl.Crjla TSHKECTU U YCKOPEHHUE
CBOOOHOTO MaJeHUs

22

JIBmkeHne HeOeCHBIX Te U UX
MCKYCCTBEHHBIX CIIyTHHKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbl Keriepa

23

Cuta ynpyroctu. 3akoH ['yka. Bec tena

24

Cuna tpenwst. [Ipupoa v BUIBI CHIJI TPEHHUS.




JIBr>KeHUE B )KUJIKOCTH U Ta3e C yUETOM CHIIbI
CONPOTHUBJICHUS CPEJIBI

25

Kontpossnas pabota no teme "JInHamuka.

26

Jasnenue. I'napocraTuyeckoe J1aBlieHUE.
Cuna Apxumena

https://educont.ru/login

27

AobcomoTHO TBepaoe Teno. [loctynaTenpHoe
Y BpallaTeJlbHOE JIBIKCHHUE TBEPAOIo Teaa

28

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaICHUS.
IImeuo cumbl

29

CrnoxxeHue cuil, MPHIOKEHHBIX K TBEPIOMY
teny. LlenTp TspKkecTu Tena. Y ciaoBus
paBHOBECHS TBEPOTO Tena. Buabl
paBHOBeCHS

30

Pemenne 3amau

31

Kontponsnas padota no teme "CraTtuka
TBepaoro Tena'

32

I/IMHYJ'H:C MaTepHaJ'IbHOfI TOYKH, CUCTCMBbI
MaTC€pUuaIbHbIX TOYCK. HCHTp MacCC CUCTCMBI
MaTC€pUuaIbHbIX TOYCK. TeopeMa 0 IBMJKCHHUH
LCHTpPa MaccC

https://educont.ru/login

33

NmMnynsc cuiibl M1 U3MEHEHUE UMITYJIbCa Tea.
3aKoH COXpaHEeHUs UMIyJbca. PeakTuBHOE
JBIKECHHUE

34

MOMEHT UMITYJIbCa MaTePHATLHON TOUKH.
[IpencraBieHne o cOXpaHEHHA MOMEHTA
UMITYJIbCA B IEHTPAJIBHBIX TOJISIX

35

Pemenne 3amau

36

PaboTa cuiibl Ha MalOM U Ha KOHEYHOM
nepemeiennu. [ paguueckoe npencTaBIeHne
paboThI cHITbl. MOIITHOCTE CHITBI

37

Kunerndaeckas sneprust. Teopema 00
HW3MCHEHUH KHUHETUUYECKOM SHEpTrun
MaTepUaIbHOU TOUKH

38

HOTCHI_[I/IaIIBHBIC 1 HCTIOTCHIMAJIbHBIC CUJIBI.




TlorennmansHas sHeprus. Bropas
KOCMUYECKasi CKOPOCTh

TpeTbs kocMuueckasi CKOpocTh. CBs3b
PpabOThI HEMOTEHITUATLHBIX CHII C

39 W3MCHCHHEM MEXaHHIECKON YHEPTUU
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYCCKOU YHEPTHH
Yrpyrue u Heynpyrvue CTOIKHOBEHHUS.

40 VYpasaenue bepHynnu nns uaeansHoON
KUAKOCTH

41 Kontponbnas padota mo teme "3akoHbI
COXpaHEHWs B MeXaHUKe"

Pa3Butue npeacraBieHuid o mpupoe

42 teruotel. OcHOBHBIE TIoNOkeHuss MKT. https://educont.ru/login
Jubdysus. BpoyHOBCKOE ABMKEHUE
Crpoenne ra3000pa3HbIX, KUIKAX ¥ TBEPIBIX

43 Tel. XapakTep ABMKCHUS U B3aUMOICHCTBUS
YACTHII BENICCTBA
Macca u pa3mepbl MOJICKYIT (aTOMOB).

44 KommyectBo BemecTBa. IlocTossHHas
ABorazipo

45 Temnepatypa. TeroBoe paBHoBecue. [lIkana
Tlenascus

46 Pemenne 3amau

47 WneansHeiii ra3. I'a3oBble 3aKOHBI

48 YpaBHenue MenneneeBa-KnamneiipoHna.
Pemenune 3amau

49 AOcoroTHas Temneparypa. 3akoH JlaapToHa

50 M3omporieccsl B HaeaIbHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencTapIeHne H30MPOIECCOB:
H30TepMa, H30X0pa, n300apa

52 OcHoBHoe ypaBHeHne MKT




53

Pemenne 3amau

54

CBs13b a0COFOTHOM TEMITepaTyphI
TEPMOJMHAMHYECKOU CUCTEMEI CO CpeHeH
KHHETUYECKOHN 3HEPruel mocTynaTeIbHOTO
TEIIOBOTO JIBUXKEHUSI €€ YacTHUI]

55

O00011IeHNE ¥ cUCTEMATU3aLUsA 3HAHUM T10
teMe "OcuoBel MKT"

56

Kontponbnas padota o teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cucTeMa. 3ajaHue
BHEIIHUX yclnoBui J1st TJI cucteMsl.
Breurnue u BHyTpeHHHE TapaMeTpBbI.
[Tapametpsl T/ cucteMsl kak cpeaHue
3HA4YEHUS BEJIMUUH, ONUCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

https://educont.ru/login

58

HyneBoe Hayano TepMOAMHAMUKH.
CamornponsBonbHas penakcaris TJ1 cucteMbl
K TEIJIOBOMY PaBHOBECHIO

59

MOI[CJ'II: HUJCAJIBHOTO Ira3a B TCPMOJJUHAMUKE.
VcnoBus IIPUMCHHUMOCTH JTOH MOIOCIN

60

VYpasnenne Menneneena-Knaneiipona n
BBIpaXCHHE 11 BHYTPEHHEN SHEPTHU

61

Brlpaskenue st BHyTpEeHHEN dHEPTUU
OJIHOATOMHOT'0 UIEAJIBHOTO Ta3a.
KBasucratudyeckue 1 HeCTaTHUECKHUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOIMHAMHUKE.
Brraucnienne paboTsl 1o rpaduky mporecca
Ha pV-nuarpamme

63

Temnonepenaya Kak criocod N3MEHEHUS
BHYTpeHHei sHeprun T/l cucremsl 6e3
COBEPIICHHS PaOOTHI

64

KOHBCKLII/IH, TCIIONPOBOAHOCTD, U3JTYYCHUC

65

KomnuectBo Temnorel. TemmoéMkocTh Tela.




VY nenbHasi 1 MOJISIpHAs TETIIOEMKOCTH
BEILECTBA. Y AeNbHAS TEIJIOTa CrOpaHus
TOTTHBA

Pacuér koauuecTBa TEIIOTHI npu

66
Terionepeaayde

67 [onsaTne 06 annadbataom mporecce. [lepBorii
3aKOH TEPMOJNHAMUKHU
KonuuecTBo TeroTs! u paboTa Kak Mephl

68 W3MCHECHUS BHyTpeHHeH areprun T/]
CHUCTEMBI
Bropoii 3ak0H TepMOJUHAMUKH IS

69 PaBHOBECHBIX U HEPaBHOBECHBIX MPOIIECCOB.
Heo0paTMoCTh IPUPOTHBIX TPOLIECCOB
[TpuHIHITET EHCTBYSI TETUIOBBIX MAIIUH.

70
KI1J]

71 MakcumansHoe 35adueHue KIIJI. Iukn Kapao

72 Pemenwne 3amau
DKOJIOTHYECKHE aCTIeKTHI NCIIOIb30BaHHUS

73 TEIJIOBBIX ABurarenei. Temnosoe
3arps3HEHHE OKPYKAromeH cpeipl

74 Pemenne 3amaa

75 O06001enne 1 cUCTeMaTH3alnsl 3HAHUH 110
teme "Tepmoaunamuka. TennoBble MamuHb"

76 Kontponbaas pabora mmo Teme
"TepmoanHaMuka. TennoBble MauHb!"
[TapoobpazoBanue 1 KOHAEHCAIIHA.

77 Wcnapenue u kunenue. Y ienbHAs TEIIOTA https://educont.ru/login
napooOpa3oBaHUsI
HachimeHHpIe 1 HCHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBHCUMOCTP TIOTHOCTH U

73 JIABJICHUS HACBHIIIIEHHOTO MMapa OT

TCMIICPATYPhbI, UX HC3aBUCUMOCTb OT 00BEMa
HACBINICHHOI'O I1apa. 3aBHCHMOCTD
TEMIICPATYPBI KUIICHU OT OaBJICHUA B




JKUIKOCTH

BraxxaocTh BO3ayXa. AGCOTIOTHAS U

79
OTHOCHUTEIIbHAS BIIAYKHOCTh

80 Pemenwne 3amau
Teépnoe Teno. Kpucraminueckre u

81 aMopdHBIe TeTa. AHU30TPOIHS CBOWCTB
KPUCTAJUIOB

]2 IInaBnenue u KkpuctayM3anus. Y aejbHas
TerioTa rmiaieHus. CyonuMarus
Hedopmariuu TBEpIOTO Tea. PacTsokeHue u

83 cxarue. Casur. Moayns HOnra. [Ipenen
yOpyrux aehopMariuii
TenmoBoe pacuIupeHue KUAKOCTEH 1

84 TBEPIBIX TEJI. AHTAPMOHU3M TETIOBBIX
K0JIeOaHUI1 YacTHIl BElIecTBa

85 [IpeobpazoBanrie s3HEPTUM B (ha30BBIX
nepexoaax

86 YpaBHEHHE TEIIOBOTO DasiaHca

87 Pemenne 3amau
[ToBepxHOCTHOE HaTsHKeHUE. KanumispHbie

88 sIBJIeHUs. J{aBiaeHne o UICKpUBIECHHON
MOBEPXHOCTHIO XkuaKocTu. Popmyna Jlamnaca
O0o00mIeHNE U crcTeMaTU3aIHs 3HAHUH TI0

89 TeMe "ArperaTHble COCTOSIHUS BEIICCTBA.
®Pa3oBbIe nEpexoab!”

90 KouTponbHas pabota o Teme "ArperatHsie
cOCTOsIHMSI BelecTBa. Da3oBble Nepexo bl
DnexTpu3anus Tel U e€ MPOSBICHIUS.
DneKkTpuyecKkui 3aps. JBa Buna .

91 p par. /1 a https://educont.ru/login
JNEKTPUIECKHX 3apsnoB. [IpoBogHMKH,
JUDIIEKTPHUKH ¥ TTOTYTIPOBOTHUKH

9 DJIeMEHTaPHBINA ICKTPUICCKUH 3apsia. 3aK0H

COXPaHEHHs DJIEKTPHUYECKOTO 3apsia




Bzaumoneiicteue 3apsaoB. ToueuHbie

93
3apsasl. 3akoH KynoHa

94 Pemenne 3amau

95 Dnekrpudeckoe noje. Ero neiicteue Ha
AIEKTPUICCKHE 3aPSIIbI
Hanpsik€HHOCTD 37EKTPUUECKOTO MO,

96 [IpoOusrii 3apsa. Jluauu HaNpsHKEHHOCTH
aneKkTpuyeckoro noist. OqHopoIHOe
JIEKTPUIECKOE TOTIE

97 [ToTeHIManbHOCTH 3AEKTPOCTATUIECKOTO
1oJisi. Pa3HOCTh OTEHINATIOB U HAIPSKEHIE
[loTenuunanpHast SHEPTHUS 3apsaaa B

98 3eKTpocTaTndeckoM mojie. [loreHrman
ANEKTPOCTATUUECKOTO OIS

99 CBs13p HANPSHKEHHOCTH TIOJIST M1 PA3HOCTH
MOTCHITUAJIOB JIJISl 3JICKTPOCTATUYECKOTO TIOJISt

100 [IpuHIHIT CYTIePIO3UITUH STEKTPUIECKUX
noJieH

101 | Pemenue 3amaq

102 ITone Toueunoro 3apsaa. [lone paBHOMEPHO
3apsHKEHHOMN Cephl
ITone paBHOMEPHO 3apsKEHHOTO 10 00BEMY

103 | mapa. [Tose paBHOMEPHO 3apsKEHHON
0ECKOHEYHOH MIOCKOCTH

104 [IpoBOAHMKH B AIEKTPOCTATUICCKOM TIOJIE.
YcioBue paBHOBECHS 3apsiI0B

105 JIM3IIEKTPUKY U TIOTYTIPOBOIHUKY B
JNEKTPOCTATHUECKOM TI0JIE
Konnencarop. DnexTpoéMKoCcTh

106 | koHmeHcaTOpa. DIEKTPOEMKOCTH TTIOCKOTO
KOHJEHCaTopa

107 | IlapamrensHOE COSTUHEHUE KOHICHCATOPOB

108 | IlocnenoBaTenbHOE COETUHEHNE




KOHJACHCATOPOB

109 | DHeprus 3apsHKEHHOTO KOHACHCATOpa

110 | Pemenmue 3amaa

111 JB1>KeHUe 3apsyKEHHOM YaCTHIIBI B
OJTHOPOJHOM DJIEKTPUIECKOM TI0JIe

112 | Pemenue 3amaa

13 O0001IIeHNE W CUCTEMATH3aIUs 3HAHUH 110
TeMe "DnekTpuyeckoe mosue"

114 'IfOHTpoanaﬂ pabota o Teme

OnexTpuyeckoe nosue"

Cuna toka. [TocTossHHBIN TOK. Y cloBUS

115 | cymecTBOBaHUS OCTOSTHHOTO https://educont.ru/login
JIEKTPUIECKOr0 TOKA

116 | Uctounuku Toka. Hampsokenue u 9/1C

117 3akon Oma s yyacTKa LETH.
DIEKTPUYECKOE COPOTHUBIICHNE
3aBUCHMOCTH CONPOTUBIICHHSI OJTHOPOIHOTO

118 | mpoBOJHMKA OT €0 AJIMHBI U IHIOIA TN
MOTIEPEYHOT0 CEYCHHS

119 Y enpHOE COMPOTHUBIICHHE BEIIECTBA.
Pewienue 3amay

120 ITocnenoBarenpHOE, MapauIeTHHOE,
CMEIIaHHOE COEIMHEHHE MTPOBOIHUKOB

1 Pacuét pa3BeTBIEHHBIX SIEKTPUUECKUX
nenei. [Ipasuna Kupxroda

122 | Pemienue 3ama4

123 Pabota amektprudeckoro Toka. 3akoH Jkoyms
—Jlenua

124 | Pemenue 3amaq

125 MOIIHOCTE AIIEKTPUYECKOTO TOKA. TeruioBas
MOIITHOCTD, BBIJIENsIEMasi Ha PE3UCTOPE

126 | Pemenme 3amaa




9J1C u BHyTpeHHEE COIPOTHUBIICHNE

127 1
WCTOYHHKA TOKA

128 3akoH OMa J1s IOTHOH (3aMKHYTOH ) 1
SICKTPUUECKOM LIeTH

129 | Pemienue 3amau 1

130 | MomIHOCTh HCTOYHUKA TOKA 1

131 | KopoTkoe 3aMbIKaHue 1

132 | KonpgeHcarop B 11eny MOCTOSHHOTO TOKa 1

133 | Pemenue 3amaa 1

134 Pemenmne 3amau o teme "[locTosHABIN 1
SIEKTPUIECKUI TOK"

135 Pemenwne 3amau mo teme "[locTossHHBIIH |
SIEKTPUIECKUI TOK"

136 Pemenmne 3amau o teme "[locTosHHBIN |
SICKTPUIECKUM TOK"

137 O6001menne 1 cUCTeMaTH3alns 3HAHUH 110 |
teMe "[locTosTHHBIN dIeKTpHYeCKUi TOK"

138 KonTponbhas pabora o teme "IlocTosHHBII 1
SICKTPUIECKUM TOK"
DNeKTpUYECKasi IPOBOIUMOCTh Pa3TUIHBIX

139 | BemiecTB. DNEKTPUUYECKUMA TOK B METaJIaX. 1
CBEpXITPOBOIUMOCTh
ONEeKTpUUYECKUI TOK B pacTBOpax u

140 | pacrmaBax 3JeKTpoOIUTOB. 3aKoHBI Dapamest 1
JUISL JIEKTPOJIH3a

141 | DnexTpudeckuii TOK B razax. Ilmasma 1

142 DIIeKTPUIECKUN TOK B BaKyyMme. BakyymHbie 1
IPUOOPHI

143 | DnekTpuIeCcKuii TOK B ITOJYITPOBOTHUKAX 1

144 | llonynpoBOAHUKOBBIE TPHOOPHI 1
PuU3N4EeCKU MPAaKTUKYM II0 TEME

145 | "U3mepeHue CUiIbl TOKA U HANPSXKECHUS B 1

LEIN NTOCTOAHHOI'O TOKA IIPH MOMOIIN




QHAJOTOBBIX U IN(POBEIX H3MEPUTEIBHBIX
npru6opoB" M "3HAKOMCTBO ¢ IU(PPOBOH
nmabopaTtopueit o pusuke. [Ipumepsr
U3MepeHust GU3MIECKUX BEITMYHMH TIPH
MOMOIIIM KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3nIeCKuil MpakTUKyM 110 Teme "M3yuenue
HEPaBHOMEPHOI'O JBUKEHUS C LIEIBIO
onpeJieJIeHs] MTHOBEHHOM CKOpOCTH"

147

Pu3n4eCcKUi MPaKTUKYM IO TEME
"M3Mepenne yCKOPEHUs TIpH
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
JIBI>KEHUU IO HAKJIOHHOM MJIOCKOCTH" WU
"HccnenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHH IIPH PABHOYCKOPESHHOM JIBI)KCHHH "

148

®u3N4eCcKUil MPAKTUKYM II0 TEME
"M3mepenne yCKopeHus: CBOOOHOTO
nafeHus" win "V3yueHnue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

149

PusnvecKkuil MpakTUKyM 1o Teme "M3ydenune
JBIKEHUSA TeJa MO OKPYXKHOCTH C
MTOCTOSTHHOM TI0 MOZYJTI0 CKOPOCTBIO" MITH
"HccnenoBanue 3aBUCUMOCTH Tiepuoa
oOpalleHus] KOHUYECKOT0 MasiTHUKA OT €T
nmapameTpoB"

150

Pu3N4EeCcKUi MPaKTUKYM IO TEME
"M3Mepenne paBHOACHCTBYIOIICH CHITBI IPH
JIBIDKEHUHN OpYyCKa IO HAKJIOHHOM TTOCKOCTH"
win "[IpoBepka TMMOTE3bI O HE3aBUCUMOCTH
BpPEMEHH JBI)KEHHUS OpycKa M0 HaKJIOHHOM
TUTIOCKOCTH Ha 33JJaHHOE PacCTOSHHUE OT €ro
Macchl"

151

DU3NYECKUI TPAKTUKYM TI0 TEME
"HccaenoBaHue 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIIKNX B MPYKUHE U
PEe3UHOBOM 00pasiie, oT ux Aehopmaryu”
win "U3yueHue ABIKEHHS CUCTEMBI Tell,




CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Yepe3
JIETKuii OJI0K"

152

Pu3n4ecKUi MPaKTUKYM IO TEME
"Uzmepenue koadduimenta TpeHus mno
BEITMIMHE YTIIOBOTO KO3 (DHUIMEeHTa
3aBucuMocT Frp(N)" mimu "HccnenoBanme
JBIDKEHHsI OpycKa 10 HAKJIIOHHOW TTIOCKOCTH
C IIepeMEeHHBIM KOAQPHUINEHTOM TPEHUs" HITH
"M3yuenne ABMKEHUS TPy3a Ha BaIy C
TpeHueM"

153

DU3NYECKUI TPAKTUKYM TI0 TEME
"MccnenoBanue ycIoBUil paBHOBECHS
TBEPAOTO TeNa, UMEIOLIET0 OCh BpalieHus"
i "KoHcTpynpoBaHue KPOHIITSHHOB U
pacuér cun ynpyroctu" wim "U3ydueHue
YCTOMYHMBOCTH TBEPAOTO TEJA, UMEIOLIETO
TJIOMAH OTTOPHI"

154

Pu3n4eCcKUi MPaKTUKYM II0 TEME
"M3MepeHne uMITyiIbca Tejla 0 TOPMO3HOMY
myta" win "M3MepeHne CHiIhl TATH, CKOPOCTH
MOJIEIU 3IEKTPOMOOHIIS U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHNE N3MEHEHUS UMITYJIbCA
TeJa C UMITYJIECOM CHIIBI" HITH
"MccnenoBanne COXpaHEHUs! UIMITyJIbCa TIPU
ynpyrom Bzaumozeiictsun" unu "M3mepenue
KWHETHYECKOI SHEPIUH Teja 10 TOPMO3ZHOMY

nyTH"

155

Du3nIecKuil MpakTUKyM 110 Teme "M3yuenue
M30TEPMUYECKOT0 Iporecca (PeKOMEHJ0BAHO
UCIIONIb30BaHue U(POBOii TabopaTtopun)"”
i "M3yuenne n30X0pHOTO mporecca’ Win
"M3yuenne n300apHOTo Mporecca’ win
"IIpoBepka ypaBHEHHs COCTOSIHUS"

156

PuU3N4EeCKU MPAKTUKYM II0 TEME
"N3mepenne yaenpHON TEMIOEMKOCTH" WIIH
"HcceqoBanue mporecca OCTHIBAaHUS




Benectna" unu "Mccnenosanue agnadaTHOIoO
npouecca” win "MU3ydyeHne B3auMOCBs3H
SHEPTHH MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBHSI M TEMITEPATyPhl KUTICHUS
JKUOKocTen"

157

Du3nIeCKuil MpakTUKyM 110 Teme "M3yuenue
3aKOHOMEPHOCTEN UCTIapEHNs KUAKOCTEH"
unu "V3mepenune yaenpHOU TEMI0ThI
T1aBieHus Jibna" win "M3ydeHne CBOHCTB
HACBIIICHHBIX MapoB" unu "N3mepenue
a0COIIIOTHOH BIQ)KHOCTH BO3/AyXa M OLICHKA
Macchl TapoB B momerieHnn". amepenne
K03 GHUIIMEHTA TOBEPXHOCTHOTO HATSKCHHMS

158

DU3NYECKUI TPAKTUKYM TI0 TEME
"Habnromenue nmpeBpaieHus SHEPrun
3apsHKEHHOT0 KOHJIEHCATOPa B YHEPTHIO
u3IydeHus ceeroauona” wim "M3ydenne
MIPOTEKaHUS TOKa B IIETIH, COAEpIKaIIeh
KoHAeHcaTop" nnu "PacnpeneneHue
Pa3HOCTH OTCHIIMAJIOB (HAMIPSKEHUS ) TIPH
MOCTIEIOBATEILHOM COETNHEHHUH
KOHJICHCATOPOB"

159

DU3NYECKUI TPAKTUKYM TI0 TEME
"HccaenoBaHrue CMENIAHHOTO COSTUHEHNS
pe3uctopos" win "M3mepeHne yneapsHOro
COTIPOTHUBJICHUS TIPOBOIHUKORB" HITH
"UccnenoBaHue 3aBUCUMOCTH CHITBI TOKA OT
HANPSHKEHUS JUTsI JJAaMITbl HAKaJTUBaHUS"

160

PuU3NYEeCKU MPAKTUKYM TI0 TEME
"Habnromenue snektponusa" uim
"M3mepenue 3apsaa OqHOBAJICHTHOTO HOHA"
i "VccnenoBanue 3aBUCHMOCTH
COIIPOTHUBIICHUSI TEPMOPE3UCTOPA OT
temriepatypbl” wian "CHITHE BOJIBT-
aMITCPHON XapaKTEPUCTHKHU aHoaa"

161

PesepBubIif ypok. O600IIeHNE 1

https://phys-ege.sdamgia.ru/




cUCTEMAaTH3alis 3HAaHUH 10 TEME
"Kunematuka"

PezepBHEIit ypok. O000IICHHE 1

162 | cucremaru3anus 3HaHUH 110 TEME 1 https://phys-ege.sdamgia.ru/
" [lmHaMuKa"
PezeprHEIit ypok. O000mICHHE 1

163 | cucremarm3anus 3Hanui mo Teme "CraTtuka 1 https://phys-ege.sdamgia.ru/
TBepa0Tro Tea'
PeseprubIil ypok. O6o0menne n

164 | cucremaru3aius 3HaHHH IO TeMe "3aKOHBI 1 https://phys-ege.sdamgia.ru/
COXpaHEHHUs B MeXaHuke"
PezepBHEIit ypok. O000mICHHE 1

165 | cucreMarmu3anus 3HaHUH 110 TeMe "OCHOBEI 1 https://phys-ege.sdamgia.ru/
MOJICKYJIIPHOKHHETHICCKON TeOpHH"”
PezepBHEIit ypok. O000mIeHHE 1

166 | cucremarm3aius 3HaHUH IO TEME 1 https://phys-ege.sdamgia.ru/
"TepmonnaamuKka. TertoBbIe MATHHBT"
PeseprubIil ypok. O6o0meHne n
cHUCTEMAaTH3alMs 3HAHUH 110 TeEMe .

167 |, H 1 https://phys-ege.sdamgia.ru/

ArperaTHbIe COCTOSHUS BeliecTBa. Da3oBbIe

nepexon”
PezepBHEIit ypok. O000IICHHE 1

168 | cucremarm3aius 3HaHUH IO TEME 1 https://phys-ege.sdamgia.ru/
"JnexTpuaeckoe mose"”
PeseprubIil ypok. O6o0meHne n
CcHUCTEMAaTH3aLMs 3HAHUH 110 TeMe .

169 |, . N " on 1 https://phys-ege.sdamgia.ru/

IMocrosiHHBIN eKkTprueckuii TOK". "ToKM B

pasITUIHBIX cpenax”

170 | MtoroBas KOHTpoJIbHAs paboTa 1 1 https://phys-ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

10

16




11 KJIACC

KoanuecTBo yacoB

DJIeKTpOHHbIe HH(POBbIE

Ne Tema ypoka Konr 1 HAata o0pa3oBaTeJIbHbIE
/i Beero POJILHEI paKTHYeCcKHe W3yueHHst p
e padoThI padoThI pecypcol
1 B3aumoeiicTBre TOCTOSIHHBIX MArHUTOB M TTPOBOTHUKOB C 1 https://educont.ru/login
ToKOM. MarautHoe nojie. ['umore3a Ammepa
) BekTop MarautHOM uHAyKImA. [IpuHINI cyneprno3uimu 1
MArHUTHBIX 1ToJ1e#. JINHUM MarHUTHON MHIYKIIUH
3 MarauTtHoe noJie MpoBOAHMKA ¢ TOKOM. OnbIT OpcTrena 1
Cuna AMnepa, e€ HallpaBJIeHHE H MOJIYJIb 1
5 Pemenwne 3agau 1
6 [Ipumenenue 3akona AMIiepa. IIeKTPON3MEepUTEIHHBIC 1
npuOOpHI
7 Cuna Hope}ulua, €€ HanpaBJieHUE U MOAYJb. JIBUKeHne 1
3apsHKCHHOMN YaCTHIIBI B OJHOPOAHOM MarHUTHOM TOJIE
8 Pemenwne 3agau 1
9 Pabota crer Jlopenia 1
10 Pemienue 3amau 1
1 MarnuTtHoe ToJie B BetecTBe. deppoMarHeTuku, napa- u 1
JTMaMarHeTHKU
12 OcHoBHBIE cBOcTBa PeppoMarneTHkoB. IIpumeneHue 1
(heppoMarHeTHKOB
13 Pemenue 3agay no teme "MarauTtHoe nosie" 1
14 KoHTtponbHas pabora o Teme ""MarautHoe mnojie" 1 1
15 SIBnenue i)jIeKTpOMaFHI/ITHOf/'I uHaykiuu. [ToTok BekTopa 1 https://educont.ru/login
MarHMTHOW WHAYKIHN
16 OJ1C nHIyKIINN 1
17 3aKoH JIEKTpOMarHuTHON nHAyKnn Dapagest 1
18 Buxpesoe snekrpuueckoe nosue. Toku Dyko 1
19 O/1C MHAYKIMY B IBHKYIIUXCS IPOBOJHUKAX 1
20 Pemenwne 3amau 1




21

ITpaBuio Jlenna

NunykTuBHOCTE. KaTyIka HHIYKTHBHOCTH B IICTIN

22 MTOCTOSTHHOT'O TOKa

23 Ssnenne camonaaykiun. 3J1C caMOMHIYKITHH

24 DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE TIOJIE

25 Pemenwne 3agau

2% 9606I.HGHI/IC M CUCTEMaTH3alMsl 3HAHUH 110 TEME

OneKTpoTMHAMHKA"

27 KontponpHas pabora o Teme "DnekrpoanHamMuka'

78 KomnebarensHas cucrema. CBOOOIHEIE KOEOaHNUs.
["apmoHMYecKue KoaeOaHus

29 KunemaTndeckoe v TUHAMUYECKOE OTIHCAHUE
KOJIe0aTCIILHBIX JIBIKEHUIN
DHepreTUYecKoe onucanre. BriBoa TUHAMHYECKOTO

30 OMUCAHUS TAPMOHUYECKHMX KOJICOAHUI U3 UX https://educont.ru/login
JHEPreTHYECKOT0 ¥ KHHEMATHYECKOT0 ONMCAHNS

31 AwmruTyna u dasza KoJieOaHmit
[epuox u yacrora konebanwmii. [leprom ManbIx cBOOOIHBIX

32 KoJIeOaHMI MaTeMaTHIecKoro MasTHUKa. [lepron
CBOOOTHBIX KOJICOAHUN TTPYKUHHOTO MasiTHUKA

33 3aryxaromue KoneOaHus. BerHyKIeHHbIC KoJIeOaHusl.
Pe3onanc

34 ABTOKOJICOaHHS

35 Pemienue 3amau

36 Ypok-koHpepeHIus "MexaHI/I:IeCKI/Ie KoeOaHus B
MY3BIKAJIbHBIX HHCTPYMEHTAX

37 KontponbHas pabota o Teme no teme "MexaHudecKkue
KojeOaHus"

38 OnekTpomarHuTHele Konebanus. KoneOaTeabHbIH KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYIBI 3apsia

39 KOHJICHCATOpa C aMIUIUTYIOM CHJIBI TOKA B KOJIEOATSILHOM

KOHTYpe




3aK0oH COXpaHECHHS YHEPIUH B HICaTLHOM KOJICOaTEIIEHOM

40 https://educont.ru/login
KOHTYpE

41 3aryxarlue 3JeKTPOMarHuTHBIE KOJICOaHNSI.
BrIHYXICHHBIC 3JICKTPOMAarHUTHBIE KOJIcOaHus

4 [Tepemennsiil Tok. Pe3uctop u koHAEHCATOP B LIETH
MIEPEeMEHHOTO TOKa

43 Karyiika WHAYKTUBHOCTH B IIENH MTEPEMEHHOTO TOKa

44 3akon OMa IS DIEKTPUIECKON IIENTH IEPEMEHHOTO TOKa

45 M(imHOCTL MIEPEMEHHOTO TOKa. AMITTUTYTHOE U
JEHCTBYIONIEE 3HAYCHUE CIITBI TOKA W HATIPSDKCHIS

46 Pe3oHaHC B 3JIEKTPHIECKON IeTH

47 Pemenne 3amau

48 Wneansusiii Tpanchopmatop. [IponsBoacTBo, nepenaya u
MOTPpeOICHUE ANEKTPUICCKON SHEPTUU
DKOJOTUYECKUE PUCKH TTPH IPOU3BOICTBE ICKTPOIHEPTHH.

49 KynbpTypa ucnonb30BaHus 3JIEKTPOIHEPTHH B
IMOBCETHEBHOM JKM3HHU

50 Pemenue 3amaua

51 Pemenne 3amau

59 9606I.HGHI/IC M CUCTEMaTH3alMsl 3HAHUH 110 TEME

DneKTpoMarHuTHbIE Kosiebanus"

53 MexaHn4YecKUe BOJHBI. XapaKTePUCTHKN MEXaHHUECKUX
BOJIH

54 CBolCTBa MEXaHHYCCKUX BOIH

55 3ByK. XapaKkTEPUCTHKH 3BYKa

56 Hudpaszsyk U YIbTPasByK. [llymoBoe 3arpsizHEHUE
OKPYKaIOIEeH CpeIbl

57 Pemenne 3amaq

58 OJNIeKTpPOMarHUTHEIE BOJTHBL. U3iTydenne
DJICKTPOMArHUTHBIX BOJIH

59 DHeprus 3JIeKTPOMarHUTHEIX BOTH. CBOMCTBA

OJICKTPOMArdHMTHBLIX BOJIH




[IIkana snekTpoMarHuTHHIX BOJIH. [IpuMeHeHne

60 AJICKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY !

61 [TpuHIUIEL paguOCBs3U U TeneBuIeHUs. Paquonokanusi. 1
DJIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY)KAIOUIeH Cpeibl

62 KonrtponbHas pabora no Teme "Konebanust u BOIHBI" 1

63 CBeT. 3aKOH NPSMOJMHEHHOI0 pacpOCTPaHCHHsI CBETa 1 https://educont.ru/login

64 Pemenue 3a1au Ha NpUMEHEHUE 3aKOHA MPSMOJIUHEUHOTO 1
pacnpocTpaHeHHsI CBETa

65 Otpaxkenne cBeta. [Tnockoe 3epkano. Chepuaeckoe 1
3epKajo
[Ipenommenue cBeta. AGCONIOTHBIM U OTHOCUTEIHHBIN

66 nmoxaszatenb npenomierwus. [lomHoe BHyTpeHHEE 1
orpaxenue. [IpenensHbIil yroa moiHOro BHyTPEHHETO
OTpaKEHUS

67 Pemenwne 3ana4 Ha MpUMEHEHNE 3aKOHOB OTPAKCHUS U 1
MpeTIOMJICHHSI CBETa

63 Xon myueii B mpusmMe. [ucnepcus csera. CloxXHBII cOCTaB 1
Oenoro ceera. Llser

69 JIunzel. @OKyCHOE pacCcTOSIHUE U ONTUYECKAs CHJIa JIMH3HI. 1
IIpenenbl IPUMEHUMOCTH T€OMETPUIYECKON ONITUKHU

70 [TocTpoenne n300paskeHH B TMH3aX U UX CHCTEMaX. 1
YBeJIUYEHHUE JINH3bI

7 Pemenune 3amad Ha MoCTpoeHNE N300pAKEHUH, TIOTydIaeMbIX 1
C TIOMOIIBIO JIMH3

72 I'ma3 kak onTHyYecKas cucTeMa 1

73 KontponbpHas pabora "['eomerpudeckas onThka" 1

74 CKOpOCTh CBETa U METOIBI €€ U3MEPEHUS 1 https://educont.ru/login

75 Jucnepcus ceeTa 1

76 WHaTepdepenmus crera 1

77 KorepenTHble HCTOUHUKH. Y CIIOBHS HAOMIOACHUS 1
MaKCHMYMOB 1 MUHIMYMOB

78 Pemienue 3amau 1




79 [Tpumenenne naTepdepeHun 1

80 Judpakuus ceera 1

]1 JudpakumonHast pemeérka. Y coBre HaOMIOACHHS TJIABHBIX 1
MaKCHMYMOB

82 Pemenwne 3agau 1

83 [TonepeyHocTh cBeTOBBIX BOJH. [lonspusanus ceera 1

84 Pemienue 3amau 1

85 CBETOBBIC SBJICHHUS B IPUPOJIE 1

86 O6006menne u cucTeMaTu3aius 3HaHui mo reme "Onruka' 1

87 KontponbHas pabota no Teme «Ontukay 1

38 ['paHuUIBI NPUMEHUMOCTH KJIACCUYECKONH MEXaHUKH. 1 https://educont.ru/login
3aKOHBI JCKTPOAMHAMUKY ¥ MPUHIIMIT OTHOCUTEIHLHOCTH

89 [TocTynaTel cielUagbHON TEOPUH OTHOCUTEIBLHOCTH 1
[IpocTpancTBeHHO-BpeMeHHON HHTEpBaI. [IpeoOpa3zoBanus

90 Jlopenua. YcnoBue npuunHHOCTU. OTHOCUTEIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]IJICHHE BPEMEHU U COKpaIllCHUES
JUTAHBI

91 OHeprus ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIbI 1

9 CBsI3b MaCCHI C SHEPTHEH U UMITYJIECOM PEISITUBUCTCKOM 1
YaCTHIIBL. DHEPTHUs TTOKOS

93 PaBHOBECHOE TEMIOBOE M3TyUYEHUE 1

94 3akoH cMmemenns Brunaa 1

95 I'mmote3a M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U UMITyJIbC HOTOHA 1

97 dotoaddexr. Onbithl A. I'. CToneroBa. 3aKOHBI 1
dotorddexra

08 YPaBHeH"I/Ie OnHmTeiHa 11a porodddexra. "KpacHas 1
rpanuia” Gorosddexra

99 JHasnenne ceera. Oneitel I1. H. JleOenena 1

100 | BoaHOBEIE CBOMCTBA YAaCTHI] 1

101 Bounnsl e bpoiins. Jyinaa BosiHbl e bpoiins u pazmepbl 1

o0macTu JIOKaJIM3alnun I[BI/I)KyH_ICf/’ICH HaCTHUIIbI




102

KopnyckyJisipHO-BOJTHOBOH JAyaJin3M

103 | JIndpaxitus 2IEKTPOHOB Ha KPHCTAIIAX

104 Crnemuduka uzmepennii B Mukpomupe. CoOTHOIICHUS
HeonpenenéaHoctel I eizendepra

105 | Pemenue rpaduyeckux 3agay

106 | Pemenne pacu€THbIX 3a1a4

107 Konrtponbnas padota no Temam: "Ocnossl CTO",
"KopnyckynsgpHo-BoJHOBOH ayanu3m”
OmBITHI IO UCCIIEAOBAHMIO CTpOeHHs aToMa. [lnanetapHas .

108 a p P https://educont.ru/login
Mozesb atoma Pesepdopaa

109 | locrynatel Bopa

110 Bunsr cniektpoB. CriekTp ypoBHEH SHEPTHH aToMa
BOAOPOAA

111 | ConTaHHOE M BEIHYKJIEHHOE M3IYICHHE CBETA

112 | Jlazep

113 Hyknonnas monens sigpa ['efizendepra-lBanenko. 3apsn u
MaccoBoe€ 4Hcio sapa. M3oronsl. PanroakTHBHOCTh
3aKoH paauoakTUBHOrO pacnana. CBoiicTBa

114 | noHM3Upyromero W3IyIcHus. Biusane pagnoakTHBHOCTH
Ha JKUBBIE Opranu3Msl. Jlo3umerpust
OHeprus CBs3U HYKJIOHOB B sape. SnepHbie cunbl. Jledekt

115 | Macesl sapa. SAnepHbie peakuyuy. SaepHbIe peakTophl.
[Ipobnemsl ynpaBisieMOro TEpMOSIIEPHOTO CHHTE3A.
OKOJIOTHUYECKHE acTIeKThl Pa3BUTHS SIIEPHON YJHEPTETUKU
MeToabl perucTpaluuy U UCCIEI0BaHUS dIEMEHTAPHbIX
yactuil. DyHJaMeHTallbHbIe B3aUMOIelcTBUA. baproHsbl,

116 | MC3OHBI 1 ICTITOHBL. [IpencraBnenue o CranaapTHON
Mozenu. KBapk-riooHHas Moaesnb aapoHoB.Du3MKa 3a
npenenamu CranmapTHoi moaenu. TémHas MaTepus u
té™mHas dHeprusi. EnnHCTBO QH3nyeckol KapTHHBI MUpa

117 | KonTposbHas pabora "AToMHas U siaepHast Gusmka"

118 | Dtamsl pa3BUTHs ACTPOHOMHHU. 3HAYCHHE aCTPOHOMHH https://infourok.ru/

119 | IIppuMeHUMOCTb 3aKOHOB (PM3HMKH 1J1sl O0BSICHEHHUS IPHUPOIBI




KOCMHUYECKHX 00BEKTOB. METOTBI aCTPOHOMHUYECKHUX
HUCCIEN0BaHUN

120

COBpeMCHHBIe OINITUYCCKUC TCIICCKOIIbI, paIMNOTCIICCKOIIBI,
BHeaTMOC(l)epHaH ACTPOHOMMUSA

121

Bun 38é3mH0T0 HeOa. Co3Be3nus, ApKUe 3BE3/bI, IJIAHETHI,
HUX BUOAUMOE IBHKEHUE

122

Conneuynas cucrtema. CoiHie. CojlHEUHAsT aKTHBHOCTb.
Ucrounuk 3uepruu ConHua u 3837

123

3BE311bI, UX OCHOBHBIC XapaKTepUCTUKH. Jlnarpamma
"CIEKTPaJIbHBIN KJIACC — CBETUMOCTD'"

124

3B63)_'[BI rJIaBHOM OCJICA0BATCIIbHOCTH

125

Bayrpennee crpoenue 38¢31. CoBpeMeHHBIC
MPEJICTABICHUS O MTPOUCXOKICHUH U dBoJroIuN CoHIIa U
3BE3M. DTaITbI JKU3HH 3BE3N

126

Mneunsiii [TyTe — Hama ["anaktuka. THIBI radakTHK.
YEpHble AbIPHI B ipax rajJakTHK

127

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06ma.
Teopus bosbiioro B3peiBa. PennkToBoe n3nydenune

128

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka

129

Hepeménnsie nmpobieMbl aCTpPOHOMHHU

130

OusnyecKkuil MpakTUuKyM 1o Teme "MccnenoBanne
MarHUTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB" WK
"UccnenoBanue CBOWCTB (peppOMarHeTUKOB" WK
"HccnenoBanue nelCTBHSI IOCTOSTHHOTO MarHUTa Ha paMKy
C TOKOM"

131

Ou3HYECKH MPAKTUKYM IT0 TeMe "V3MepeHne Cribl
Awmrnepa" win "M3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT
cwibl Toka" nin "OnpeneneHre MarHUTHOM MHAYKIIUN Ha
OCHOBE M3MEPCHMsI CHITBI AMriepa”

132

Ou3HYECKHA MPaAKTUKYM TT0 TeMe "VcciaenoBanre sBICHUS
AIEKTPOMArHUTHOW HHIYKIUK'" win "OnpenencHune
WHAYKIIYA BUXPEBOTO MAarHUTHOTO 1MOJIS"

133

Ou3HYeCKHii MPaKTUKYM 110 Teme "VccienoBanye sBICHUS
camonHAyKuuu" win "COopKa MOJENN 3JIEKTPOMarHUTHOTO




reHeparopa”

134

Ou3nyecKuil MPakTUKyM 1o TeMme "M3mMepenne mepuosa
CBOOO/IHBIX KOJICOAHUN HUTSIHOTO U MPYXKUHHOTO
MAasiTHUKOB"

135

dusnyeckuii npakTHKyM 1o Teme "IIpeoOpa3zoBanue
SHEPrUH B IPYKUHHOM MasiTHHUKE"

136

dusndeckuil mpakTUKyM 1o Teme "HccnenoBanue
MEPEMEHHOT0 TOKa Yepes3 MOCIeI0BAaTEIbHO COeINHEHHBIC
KOHJIEHCATOP, KaTymKy 1 pe3uctop” wim "HcciemoBanme
paboTHl HCTOYHUKOB CBETA B IEMH IEPEMEHHOT0 TOKa"

137

Ou3HYeCKHii MPaAKTUKYM IO Teme "M3ydeHue mapaMeTpoB
3BYKOBOM BOJHBI"

138

Ou3HYECKHA MPAKTUKYM TT0 TeMe "V3Mepenne mokasaress
npenomiieHus crexia” wim "Iloxydenue nzoOpaxeHus B
CHCTEME U3 IUNIOCKOTr0 3epKaja 1 JUH3b!"

139

dusndeckuil mpakTUKyM 1o Teme "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO PacCTOSHUS OT BellecTBa (Ha
npuMepe KuAakux aun3)" win "M3mepenue GoKycHOro
pacCcTOSHUS pacCEUBAIOIINX JIUH3"

140

dusnyecKuii MpakTUKyM 1o Teme "HaOmronenme
TG pakiyy, THTEPGEPEHITUN U OJITpU3aIiK CBeTa"

141

Du3HYeCKHi MPaAKTUKYM IT0 TeMme "OrmpeneneHne NMITyJIbca
Y DHEPTUHU PEISATUBUCTCKHUX YacTHIl (1o (hoTorpadusm
TPEKOB 3apsKEHHBIX YaCTHI] B MATHUTHOM 1oJe)"

142

®usndecknii MpakTUKyM 1o Teme "M3MepeHne nocTosHHOM
[Inanka Ha ocHOBe uccaenoBanus Gororddexra” nnn
"HccnenoBanme 3aBUCUMOCTH CHUTBI TOKA 9€pe3 CBETOIHO
OT HanpsKeHus"

143

du3nyecKuil MPaKTUKYM 10 TeMe "MccinenoBanre crekTpa
Pa3peKEHHOTO aTOMAapPHOT'O BOJIOPO/Ia U H3MEPEHUE
noctositHHON PumOepra"

144

®dusndeckuil mpakTUKyM 1o Teme "HccnenoBanue
pannoakTUBHOTO (pOHA C HCIOIB30BAHUEM JO3UMETpa" HIIH
"M3ydenune moroneHns 6eTa-qacTuI] aTFOMIHAEM"




145

DuznyecKuii MPaKTUKYM 10 Teme "Halimonennst 3BE€31HOTO
HeOa HeBOOPYKEHHBIM TJ1a30M C UCIIOIh30BaHUEM
KOMITBIOTEPHBIX MPHUIOKEHUN IS OTIpeICTICHHS
TTOJIOXKEHUS HEOCCHBIX O0OBEKTOB HAa KOHKPETHYIO JIATy:
OCHOBHBIC co3Be3usi CEeBEpHOTO MONTYIIAPHS U IPKHE
3BE3abl" wu "HabOmrogeHus B Teneckon JIyHEI, II1aHeT,
TYMaHHOCTEH M 3BE3THBIX CKOTICHHUH"

146

O0001eHue u cucTemMaru3anus 3HaHui. Ponb husuku n
aACTPOHOMUH B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH,
COILMAIBHOMN M ATHYECKOH cepax AesITeTbHOCTH YeIOBeKa

147

O000111eHIE U cCHCTEMATH3aLMs 3HaHui. Poiib 1 MecTo
(PM3UKY 1 aCTPOHOMHY B COBPEMEHHOW HAYYHON KapTUHE
MHUpa

148

O6001menune u cucrematu3anus 3Hanuid. Ponb ¢pusnaeckoit
TeoprH B GOPMHUPOBAHHUH TPEACTABICHUN O (PUIUIECKON
KapTHHE MUpPA, MECTO (PM3UIECKON KapTHHBI MUpA B 00IIEM
PAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN
0 IIpupone

149

O0001IeHre U cCUCTEMATH3aLMs 3HAHUH 110 TEME
"KunemaTtuka"

https://phys-ege.sdamgia.ru/

150

O0001IeHNEe U cCUCTEMATHU3aLMs 3HAHUH 110 TEME
"Kunematuka"

https://phys-ege.sdamgia.ru/

151

O0001IeHNe U cUCTEMATH3aLMs 3HAHUH 110 TEME
" [InHamuka"

https://phys-ege.sdamgia.ru/

152

O0001enne U cucTeMaTu3anys 3HaHui 1o TeMe "Craruka
TBEpJIOTO Teya'"

https://phys-ege.sdamgia.ru/

153

O0001IeHrEe U CUCTEMATHU3aLMs 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUsS B MEXaHHUKE"

https://phys-ege.sdamgia.ru/

154

O0001enue U cucreMaTu3anys 3HaHui 110 TeMe "OCHOBBI
MOJICKYJIIPHO-KMHETHIECKOH Teoprn"

https://phys-ege.sdamgia.ru/

155

O0001IeHre U cCUCTEMATH3aLMs 3HAHUH 110 TEME
"TepmonnHamuka. TermoBsie MarTUHBL"

https://phys-ege.sdamgia.ru/

156

O0001IeHNe U cCUCTEMATHU3aLMsl 3HAHUH 110 TEME
" ArperatHbie cocTOsTHUS BenecTBa. Da3oBwie epexoan’”

https://phys-ege.sdamgia.ru/




O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 110 TEME

157 |, N 1 https://phys-ege.sdamgia.ru/
DJIEKTPUYECKOE MOJIe
O0001IeHNEe U CUCTEMATHU3aLMs 3HAHUH 110 TEME .
158 |, o . w N 1 https://phys-ege.sdamgia.ru/
TToCTOSIHHBIN YTEKTPUUCCKHN TOK
O000111eHE U crucTeMaTu3anus 3HaHui 1o TeMe "Toku B .
159 o " H 1 https://phys-ege.sdamgia.ru/
Pa3IMYHBIX cpeax
O0001IeHNEe U cCUCTEMATH3aLMs 3HAHUH 110 TEME .
160 |, B " H 1 https://phys-ege.sdamgia.ru/
MarauTHoOE 110J1e
PesepBubIil ypok. O000IIEHNE U cUCTEMATA3ALMS 3HAHUI .
161 P i P i " 1 1 https://phys-ege.sdamgia.ru/
o TeMe "DJICKTPOMATHUTHAS HHIYKIIUS
PesepBubIil ypok. O000IIEHNHE U cUCTEMATA3ALMS 3HAHUI .
162 P " P H " H 1 https://phys-ege.sdamgia.ru/
110 TeMe "MexaHnuecKknue KoiaeOaHus
PesepBublil ypok. O000IIEHNE U cUCTEMATA3ALMS 3HAHUI .
163 P " M H " 1 1 https://phys-ege.sdamgia.ru/
110 TeMe "DJIEKTPOMarHUTHEIE KOJICOaHuUs
PesepBubIil ypok. O000IIEHNE U cUCTEMATA3ALMS 3HAHUI .
164 P " yP t 1 " 1 https://phys-ege.sdamgia.ru/
1o TeMe "MeXaHWYEeCKHE U 3JICKTPOMArHUTHBIC BOJIHBI
PesepBHbIil ypok. O000IIEHHE U cCUCTEMATA3ALMS 3HAHUI .
165 p " b " B H 1 https://phys-ege.sdamgia.ru/
o teme "OnrTuka
PesepBHbrii ypok. O000IICHNE U cHCTeMaTH3allVsl 3HAHUH .
166 1 https://phys-ege.sdamgia.ru/
o teMme "Ocuossl CTO" e Plresvs
PesepBubIil ypok. O000IIEHHE ¥ cUCTEMATHA3ALMS 3HAHUI .
167 p " P . o L,E 1 https://phys-ege.sdamgia.ru/
o TeMe "KopnyckyspHO-BOJHOBOH Jyallu3M
PeseprubIif ypok. O000IIEHNE U CHCTEMATH3AINs 3HAHUN
168 | mo teme "®usnka aroma""duU3nuKa aTOMHOTO sApa U 1 https://phys-ege.sdamgia.ru/
dJeMEHTapHBIX YacTull"
169 | UToromas KOHTpOJbHAs paboTa 1
170 PeseprubIif ypok. O600IIEHNE U CHCTEMAaTH3AINs 3HAHUN 1
110 TeMe "DJIeMeHTHI acTpopu3nukm"
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOLIHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYEHUKA

Beenure ®usuka. "Knaccuueckuii kype". Msikumes ['.5. u ap. (10-11) (ba3zoBsiii /YriryOneHHbII)
A. ITI. PeimkeBny. @usuka. 3agaunuk 10-11

BapHaHT

METOJUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
BeenutreA. I1. PeimkeBuu. @usuka. 3agaunuk 10-11
JTaHHBIE

IU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU UHTEPHET
Beenureeducont.rumannsiehttps://phys-ege.sdamgia.ru/
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