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NNOACHUTEJIbBHAS 3AIINCKA

[IporpamMma mo ¢gu3nke Ha YPOBHE CpEIHETr0 00IIero o0pa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUN U TPEOOBAHMI K PE3yJIbTaTaM OCBOCHHUS
OCHOBHOM 0oOpa3oBareiabHON mporpammel, npeactaBieHHbIX B @I'OC COO, a Takxke ¢ yuéroM ¢enepaibHONW paboueld MporpaMMbl BOCITUTAHUS W
Konnennuu npenonaBanus yuebHoro npeamera «Dusmka» B oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuu, peanu3ylomUX OCHOBHBIC
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢u3uKe ornpenenser 00sA3aTeNbHOE MPEIMETHOE CO/ICPKaHNE, YCTAHABIMBACT PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh H3yUCHUS
TEM M pa3feNoB y4eOHOro IMpeaMera ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOro mpolecca, BO3PACTHBIX
ocobeHHocTeil oOyuaromuxcs. [Iporpamma no ¢usuke naéT mpeacraBieHHE O LEAX, COAEPKAHUM, OOIIeH cTpaTernu OOyuYeHHUs, BOCIUTAHUS U
pa3BUTHS 00y4YaOLIUXCS CpeACTBAMU yueOHOro npeaMera «Pu3nka» Ha yriryOJ€HHOM ypOBHE.

Nzydenune kypca Gu3MKM yriayOIEHHOTO YPOBHS TO3BOJISIET pealin30BaTh 33aqadd MPo(ecCHOHAIBHOW OPUEHTAIMH, HAMpaBJICHO Ha CO3/aHUE
YCIIOBUH sl TPOSIBIICHUS] CBOMX MHTEIUIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH Ka)KIbIM O0YUYaIOLUMCS, KOTOPhIE HEOOXOIUMBI JJIsl TPOJOIKEHU ST
00pa3oBaHMs B OpraHU3alUgIX TpodecCHOHATBHOr0 00pa30BaHus MO PA3IUYHBIM (PU3UKO-TEXHUYECKUM U HHKEHEPHBIM CIEIIUATBHOCTSIM.

B mporpamMmMe mo ¢usuke ompenenstoTcs MJIaHUpyeMble pe3ylbTaThl OCBOCHHS Kypca (M3MKM Ha YPOBHE CpeaHero obmero oOpa3oBaHMS:
JUYHOCTHBIE, METaNpeaMEeTHbIE, MpeAMETHhIe (Ha YriyOJ€HHOM ypoBHE). HayuyHO-METOMONTOTHYECKONM OCHOBOW mJisi pa3pabOTKH TpeOOBaHHM K
JUYHOCTHBIM, METalpeJIMETHbIM M MPEIMETHBIM pe3ylbTaTaM OOY4YalOLIMXCS, OCBOMBIIMX IMpOrpaMMy MO (HU3UMKE HAa YpOBHE CpPEAHEro OOIIEro
00pa3oBaHus Ha yriyOJIEHHOM YPOBHE, SIBJISETCS CHCTEMHO-/1€ATEIbHOCTHBINA TOJXOI.

[Iporpamma no gu3uke BKIIIOYAET:

TUTaHUPYEMBIE Pe3yJIbTaThl OCBOSHHSI Kypca (M3MKH Ha YIITyOJIEHHOM YPOBHE, B TOM YHCJIE TPEIMETHBIE PE3YyIbTATHI MO ToJaM 00 yUeHHS,

coJiepkaHue yueOHoro npeamera «Ou3nKay 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3nke UMEET MPUMEPHBIM XapakTep U MOXKET ObITh HCIONB30BaHA YYHUTEISIMHU (DPU3UKU ISl COCTABIEHHUS CBOUX paboumx

IPOrPaMM.



[IporpamMa 1o (u3MKe HE CKOBBIBAET TBOPYECKYI0 WHUIMATUBY YYUTENIEH U MPEAOCTABISAET BO3MOXKHOCTU Ul peau3alM pa3IMyHbIX
METOAMYECKHX TOXO0/I0B K MPEToAaBaHuI0 (GU3UKU HA YyrIIyOJIEHHOM YPOBHE MIPH YCIOBUU COXPAHEHHUs 005S3aTEIbHON YaCTH COJIEpKaHMs Kypca.

du3mKa Kak Hayka 0 HanboJjee OOIIMX 3aKOHAX MPHUPOJIBL, BHICTYIAsl B KAUECTBE YUEOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIA[ B
cucreMy 3HaHMi 00 okpyxkatomeM mupe. llkonabHbIl Kypc (U3MKM — cHCTeMOOOpa3yoLIMi A eCTECTBEHHO-Hay4HbIX Y4EOHBIX MpEJAMETOB,
IIOCKOJIBKY (PM3UYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBIICHUI, N3ydyaeMbIX XUMHEH, Ouosoruei, ¢puzndeckoit reorpadueil 1 aCTpOHOMHEH.
Hcnonp3oBaHne W aKTUBHOE NMpPUMEHEHHE (DU3MYECKMX 3HAHUU ONpENeNHio XapakTep U OypHOE pa3BHTHE pa3HOOOpa3HBIX TEXHOJOTHWH B cdepe
YHEPTETHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, OJIYyYCHHS HOBBIX MAaTEPUAIIOB C 33/IaHHBIMU CBOWCTBaMHU. V3ydeHne pu3uKu BHOCUT OCHOBHOM BKIJIAJ] B
(dopMHpOBaHUE €CTECTBEHHO-HAy4yHOM KapTHHBI MuUpa oOywaromierocs, B (opMupOBaHME YMEHUN NPUMEHATh HAY4HbI METOJ MO3HaHUs IpH
BBINOJIHEHUH UMU Y4E€OHBIX UCCIIEIOBAHUI.

B ocHOBy kypca (pu3uKM Ha ypOBHE CpeIHETO OO0IIEro 0Opa3oBaHMsI MOJIOKEH P UIEH, KOTOphIE MOKHO paccMaTpUBaTh KaK MPHHIUIIBI €T0
HOCTPOCHHS.

Hoea yenocmnocmu. B cOOTBETCTBUU C HEM Kypc SIBJISETCS JIOTMUECKU 3aBEPUIEHHBIM, OH COAEP)KUT MaTepuan U3 BCeX Pa3lieNioB (DU3HKH,
BKJTIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (PU3UKH.

Hoen 2enepanuzayuu. B cooTBeTcTBUU ¢ HEll MaTepuan Kypca (Gu3NKu o0beIUHEH BOKpYT (U3MUECKUX Teopuil. Benymum B Kypce sBisieTcs
(dbopMupOBaHUE IPEJICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanuszanus npearnonaraeT UCIob30BaHUEe T'YMaHUTAPHOIO MOTeHIMana (GU3N4ecKoil HayKH, OCMBICICHHE CBSI3U
pa3BUTH (PU3KUKU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoea npuxnaouoii nanpaenennocmu. Kypc Gusnku yriayOa€HHOrO ypoBHS IPEAINOJAraeT 3HAaKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX H
TEXHOJOTMYECKUX MPHJIOKEHUH WM3Y4EHHBIX TeOpHi M 3akoHOB. Ilpu 3ToM paccmaTpuBaroTCsl Ha ypOBHE OOIIMX INpPEACTAaBICHUI M COBPEMEHHBIE
TEXHUUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Hoes rkonozuzayuu peanusyercs MoCcpeiCTBOM BBEJICHHS 3JIEMEHTOB COEPIKaHUs, MTOCBSAIIEHHBIX 3KOJIOIMYECKUM Mpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBl C Pa3BUTHEM TEXHUKM U TEXHOJIOTMH, a Takke 0OCYXJEHHUs MpoOJieM palMOHaIbHOTO MPUPOOINOIB30BAHUS M 3KOJOTMUECKOM

0€30I1aCHOCTH.



OcBoeHue conepkaHusi IPorpaMmsbl o (U3HKE TOJKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX CHUCTEMHO-JEATEIbHOCTHOrO nonaxona. [ns dbusuku
peayM3anys dTUX MPUHIUIOB 0a3upyeTcs Ha HMCIOIb30BAHUHM CAMOCTOSTEIILHOTO JKCIIEPUMEHTA KaK MOCTOSHHO JACHCTBYIOMIETO (hakTopa yuyeOHOro
nporecca. s yrmyOon€HHOro ypoBHSI — 3TO CHCTEMa CaMOCTOSITETLHOTO YUYEHUYECKOTO IKCIEPUMEHTA, BKIIIOUYAIONIET0 (PpOHTATBHBIC YICHHUECKUE
OTIBITHI IIPH U3yYEHUH HOBOTO MaTepuaa, JadopaTopHble paboThl U paboThl IpakTUKyMa. [Ipu 3TOM BO3MOXKHBI 1Ba criocoba peanu3anuu GU3nIecKoro
npakTUKyMma. B mepBom citydae npakTukyM mpoBoAuTcs Ju6o B koHue 10 u 11 kinaccos, 1100 mocse nepBoro ¥ BTOPOro NOJyrouid B KaKIOM U3 3TUX
KJ1accoB. BTopoii cmoco0® — 310 nHTErpanus padboT NpakTHKyMa B CUCTEMY JIA0OPaTOPHBIX PabOT, KOTOPBIE MPOBOIATCS B MPOIECCE U3YUCHUS pa3ierna
(remsr). IIpu 3TOM moa pabGoTaMu MPAKTHKyMa IMOHUMAETCSI CAMOCTOSITEILHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS 1O PYKOBOJICTBY CBEPHYTOTO,
00001EHHOr0 BH1a 6€3 MOIIaroBoi HHCTPYKLHUH.

B nporpamme no ¢usuke cucrtema yueHHYECKOTO SKCIIEPUMEHTA, JIa0OpaTOPHBIX padOT U MPaKTUKyMa MPeJICTaBIeHa eIUHBIM epeuHeM. Beioop
TEMATUKHU JUIS 3THX BUJIOB YUYCHUYECKHX MPAKTHUECKUX Pa0OT OCYIIECTBISETCS YYaCTHUKAMH 00pa30BaTEIILHOTO MPOoIecca UCXOIS U3 0COOSHH OCTeH
MOYPOYHOTO IITAHUPOBAHUS U OCHAIEHUs KabuHeTa ¢usuku. [Ipu 3ToM obecrieunBaeTcst OBIaIcHuE 00YJaOIUMUCS YMEHHUSIMH TIPOBOIUTD MPSIMBIC U
KOCBEHHBIEC U3MEPEHUS, UCCIIeI0BAaHUS 3aBUCUMOCTEN (PU3MUECKHUX BEIMYUH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHUE yaenseTcs peleHnto pacuéTHRIX U KaueCTBEHHBIX 3a1a4. [Ipu 3ToM 11 pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 33a4U C
SIBHO 3a/IaHHOHM W HESIBHO 3aJaHHON (PH3UYECKON MOJICIBIO, TTO3BOJISIONINE MPUMEHATh N3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jelia
Kypca, TaKk W WHTCTPUPYS TNPUMEHEHUE 3HAHWUH W3 pa3HBIX pasjaenoB. JIJIs KadeCcTBEHHBIX 337a4 MPUOPUTETOM SBJISIOTCS 3aJaHUs Ha
0o0BsICHEHUE/TIPeICKa3aHue TPOTeKaHUsI (PU3NYECKUX SBJICHHHM U MPOIIECCOB B OKPYXKAIOUIEH XKU3HHU, TpeOyroue BhiOOpa (pu3mdeckoi mMoaenu ams
CUTYaIlUU PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusamu GI'OC COO k MaTepralbHO-TEXHUYECKOMY O0ECIeUeHHI0 Y4eOHOro mporecca Kype GU3NKU yriyOoaéHHOTO
YPOBHSI Ha ypOBHE CPEIHEr0 OO0IIero 0Opa3oBaHUs JOHKEH M3ydyaThCS B YCIOBUAX NpeIMETHOro kaOunHera. B kaOuHere (Gu3MKKA JOHKHO OBITH
HeoOXoauMoe J1abopaTopHOEe 000pYAOBaHUE ISl BBHIMIOMHEHUS YKAa3aHHBIX B MporpaMMme Mo (U3MKe yYEHHYECKHX OIBITOB, TaOOPATOpPHBIX paboT u

paboT MpaKkTUKyMa, a TAKXKe IEMOHCTPALMOHHOE 000PYI0BaHHE.



JleMoHCTpanoHHOe 000pyoBaHuE (POPMUPYETCS B COOTBETCTBUM C MPUHIMIIOM MHUHMMAaJIbHON AOCTATOYHOCTH M OOECIIEYMBAET MOCTAHOBKY
NEPEYUCIICHHBIX B IMporpamMme Mo (U3MKe KIFOYEBBIX JEMOHCTpPAIMI [IJs MCCIEIOBaHUSA WM3Y4YaeMBIX SIBJICHUH W MPOIECCOB, SMIUPUYECKUX H
(dyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyAOBaHUE AJISl YUEHHMUECKUX MPAKTUYECKUX PadoT GopMupyercs B BUAE TEMATHUECKUX KOMIUIEKTOB U 0OecreunBaeTcs B
pacuére OAHOrO KOMIUIEKTa Ha AByX oOydwaromuxcs. TemaTuyeckue KOMIUIEKTHI J1a0opaTOpHOro OOOpYAOBaHUS JOJKHBI OBITH IOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U IIM(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BHJIE IIM(PPOBHIX J1a00paTOpHUid.

OCHOBHBIMU TIETISIMH U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

— (opMHpOBaHME HHTEPECA U CTPEMIIEHUS 00YUarOIIMXCsl K HAYYHOMY M3Y4YEHUIO MPUPOJIbl, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEN;

— pa3BUTHE NPEACTABIECHUI O HAYYHOM METO/I€ TIO3HAHUs U (POPMUPOBAHHE UCCIIEIOBATENBLCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

— (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3y/bTaTa U3y4E€HUs OCHOB CTPOEHUS MaTepuu U PyHAaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

— (QopmupoBaHue YMEHUN OOBSICHATH SIBICHUS C UCIOJIb30BAHUEM (PU3MUECKUX 3HAHUH U HAYUHBIX JI0Ka3aTeJIbCTB;

— (opmupoBaHUE NMPEICTABICHUHN 0 poiau (PU3MKH U1 Pa3BUTHS APYIHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA;

— pa3BUTHE TPEJCTaBICHUH O BO3MOXKHBIX cdepax Oyaymied mpopeccCHOHATbHOW NesITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
JanpHeeMy 00y4eHHI0 B ’TOM HaIlPaBICHHH.

Joctuxenue 3TUX 1eneld o0ecrneurnBaeTcss peleHueM CIeAyIoUIMX 3a4ad B IMpolecce M3ydeHHs! Kypca (PU3MKHU Ha YpPOBHE CPEJHEro OOILero
o0pa3zoBaHus:

— npuoOpeTeHre CUCTEMbl 3HAHMM 00 O0mMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX, BKIIOYAs MEXAaHUKY, MOJIEKYJSPHYIO
bu3MKYy, SEKTPOIMHAMHUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPO(DU3HKY;
— (¢opMHpOBaHME YMEHUU NPUMEHATh TEOPETUYECKHE 3HAHUS IJIs OObSICHEHUS (U3NYECKUX SBJIEHUN B MPUPOAE W JJS NPUHATUS

MPAKTUYCCKUX peIJ_ICHI/Iﬁ B IIOBCEIHEBHOM KH3HH,



— OCBOEHHE CIIOCOOOB PELICHHS Pa3IMYHBIX 33]ad C SBHO 3aJaHHON (PU3UYECKON MOJENbI0, 3a]1a4, OPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3nanue (pu3nmIecKor MOJIEIH, aeKBAaTHOM YCIOBHSIM 331auH, B TOM YHCJIC 33]1a4 WH)KEHEPHOTO XapaKTepa;
— TOHUMaHWE (QU3UYECKUX OCHOB M IPHHIUIIOB JCWCTBUS TEXHHYECKHX YCTPOMCTB M TEXHOJOTMYECKHX IPOIIECCOB, UX BIHMSIHHUA Ha
OKPYKaIOMIYIO Cpeay;
— OBJAJICHHE METOJaMH CaMOCTOSITEIFHOTO IUIAHUPOBAHHUS W TPOBEINCHHS (U3NYECKUX OSKCIICPUMEHTOB, aHAIM3a W HHTEPIPETAIUH
UH(POPMAIINH, ONIPEACIICHHS JOCTOBEPHOCTH MOJIYYCHHOTO PE3y/IbTAaTa;
— CO3J]aHHE YCIIOBUH JUIsl Pa3BUTHsI YMEHUH MPOCKTHO-KUCCIIC0BATEIILCKOM, TBOPUECKOH EATEIbHOCTH,
— pa3BuUTHE HHTEpeca K chepaM npoPecCuOHATBHOMN IEATEILHOCTH, CBI3aHHOM C (PM3UKOM.
B cootBerctBuu ¢ TpeboBanusimu GI'OC COO yrny0néHHBIH ypoBeHb H3ydeHHs ydeOHoro mpeamera «Pu3nka» Ha YPOBHE CpeIHEro oOILIero
o0Opa3oBaHUs BRIOUPAETCs 00yUaIOMIUMUCS, TUNIAHUPYIOIIMMHE ITPOI0JDKEHUE 00pa30BaHUS 10 CIICIUATBHOCTAM (PU3HKO-TEXHUYIECKOTO TIPODUIIS.
Ha m3yuenne ¢usuku (yriyOn€éHHBIA ypOBEHB) Ha YPOBHE cpenHero obmero oopazoBanust otBogutcs 340 gacos: B 10 ximacce — 170 gacoB (5
4yacoB B Hezleno), B 11 kiacce — 170 gacoB (5 4acoB B HEZIEIIO).
[Tpennaraemslii B mporpaMme 1o (u3uke nepeueHb J1a00paTOPHBIX U MPAKTUYECKUX padoT SBISETCS PEKOMEH/IOBAaHHBIM, YUUTENh JAelaeT BIOOP

IPOBEJECHUS JIaOOPATOPHBIX paOOT U OMBITOB C YYETOM MHAUBHIYAIbHBIX OCOOCHHOCTEHN 00yJaromuxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paszgen 1. Hayunblid MeTO NO3HAHUS NPUPOIbI.

®dusznka — pyHIaMeHTalbHAs HayKa O npupoje. HaydHbIil MeTO/1 MO3HAHUS U METOBI UCCIICOBAHMS (PU3NIESCKHUX SIBICHUM.

DKCIIEpUMEHT M TEOPHs B TIPOIECCE MO3HAHUS IPUPOIbl. HabmoieHne 1 SKCIIepuMeHT B pu3uke.

CnocoObl u3mMepenus: GU3NYECKUX BETUYHH (AaHAIOTOBbIE U ITU(POBBIE U3MEPHUTENbHBIE IPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CHUCTEMBI).

[Torpemrnoctu u3mMepeHuil pu3ndeckux BeIU4rH (a0CONIOTHAS U OTHOCUTENbHAS ).

MonenupoBanue (GU3HUECKUX SBICHUA M MPOIECCOB (MaTepuaabHas TOYKA, aOCOJTIOTHO TBEPIOE TEJO, WACAIbHAS KUIKOCTh, UICATBHBIN Ta3,
TOUEUHbIN 3apsn). I'unoresa. @uznueckuii 3aK0H, TPaHULIbl €r0 NpUMeHUMOCTU. Du3ndecKast TEOpHUs.

Ponb u MecTo pusuku B GopMUPOBAHNUN COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON JESITENILHOCTH JIOACH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

H3mepenue cuiibl TOKa U HAMPSDKEHHS B 1IEMU TOCTOSTHHOTO TOKA MPHU TTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKoMCTBO ¢ 1 poBoit TabopaTopueii mo puszuke. [Ipumeps! n3mepenus GU3NUECKUX BEJIMUMH MTPH TTOMOITH KOMITBIOTEPHBIX TaTYUKOB.

Pasznen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexannueckoe ABuxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHUs. CucTema oTcuéTa.

[Ipsimast u oOpaTHast 3a7ja41 MEXaHUKH.

Pannyc-BekTop MaTepHalbHONW TOUKH, €r0 IPOEKIIMU Ha OCHU CUCTEMBI KOOpauHAaT. TpaekTopus.

[Tepemenienue, cKOpocTh (CpenHsisi CKOpPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepUalibHOM TOUKH, MX IPOEKIMUM HAa OCHU CHUCTEMBI

koopauHat. CiokeHue nepeMelieHnil U CI0KeHNe CKOPOCTEH.



PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBHKEHUE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHS M ITyTH MaTepHaIbHON TOYKHU OT
BpPEMEHH U UX TpapuKu.

CBoOonmHoe majeHue. YCKOpeHHe CBOOOJHOTO majeHus. [IBMKeHHE Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT,
CKOPOCTH M YCKOpPEHUSI MaTepualbHON TOYKU OT BPEMEHH U UX TPaUKH.

KpuBonuneiinoe asuxenue. J[prykeHue MaTepuaibHOM TOUKH IO OKPY>KHOCTH. YTJIOBas U JMHEWHas cKopocTb. [lepuoa u yactora oOpaiieHus.
HentpocTpemurenbHoe (HOpMaIbHOE), KacaTelIbHOE (TaHT€HIIMATIBHOE) U MTOJIHOE YCKOPEHUE MAaTepUaIbHON TOUKH.

TexHu4ecKkue yCcTpOMCTBA M TEXHOJOTMUECKHE MPOLIECCHI: CIIUIOMETD, ABUKEHUE CHAPSIOB, IIEMHBIC, IIecTepEHYaThie U PEMEHHBIC MEepeayH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETa, UIUTFOCTPALNS KHUHEMATHUECKUX XapaKTEPUCTUK JIBHKCHHS.

Crioco0bI HcciIeIoBaHUS JIBIKCHUN.

Wnmroctpanus npeaensHOro nepexoaa U u3MepeHne MrHOBEHHON CKOPOCTH.

[TpeoOpazoBaHre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HabGmonenue neukenus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

[TpeoOpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPHI, CKOPOCTEH JABMXKEHHS OJTHOTO M TOTO )K€ TeJla B Pa3HbIX CUCTEMaXxX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaul, npaKmMuKym.

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LENbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenune yckopeHus npy NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUHU 110 HAKIIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHKEHUH.

N3mepenne yckopeHus CBOOOTHOTO TMaieHus (PEKOMEHI0BAHO UCTIOIB30BaHKEe IU(PPOBOH JabopaTopun).
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N3yuenue nBuxkeHUs Teaa, OPOIIEHHOr0 rOpu30HTaIbHO. [IpoBepka runoTessl 0 NpsiMON MPONOPIMOHAIBHON 3aBUCHMOCTH MEX]y 1albHOCTBIO
IIOJIETA ¥ HAYAJIbHOW CKOPOCTBIO TEJIa.

N3yueHne nBUKEHU Tejla 110 OKPYKHOCTH € ITIOCTOSTHHOM 110 MOIYJI0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH I1€pHO/Ia 0OpaIeHNss KOHUYECKOI0 MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IIepbiii 3akoH Hprorona. Muepuumanbhbie cucremsl orcuéra. lIpunnun orHocurensHocTH [anmies. HemHepruanbHble CHUCTEMBI OTCYETA
(ompenenenue, MpuMepsl).

Macca tena. Cuia. [IpuHnumn cynepno3unuu cuil.

Bropoii 3akon HetoTOHA 111 MaTepuaibHON TOUYKH.

Tperwnii 3akoH HpIOTOHA 1151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTb I'PAaBUTALIMOHHON 1 MHEPTHOW MacCCBhl.

Cuna TskecTH. 3aBHCHMOCTh YCKOPEHHUS CBOOOJHOIO MaJeHHsl OT BBICOTHI HaJl NMOBEPXHOCTBIO IUIAHETHI M OT reorpauueckoil LIMpOTHI.
JIBm>xeHne HeOEeCHBIX Tel U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMuieckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyYIIErocsi ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJbXEHUS U cuiia TpeHus nokos. Koadduuuent tpenusa. Cuiia cOnpoTUBIEHUS NPU ABUKEHUN
TeNa B KUAKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKCHHUS.

JMasnenue. 'mapocratnueckoe nasnenue. Cuia Apxumena.

TexHu4eckue ycTpoiCcTBa U TEXHOJIOTUUECKHE MPOLECCHI: MOJIINITHUKH, JBUKEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmionenue nBrXeHus Tell B MHEPIMAIbHBIX U HEMHEPIIUATBHBIX CUCTEMAaX OTCUETA.

[IpyHIMI OTHOCHUTENBHOCTH.

KaueHne nByX HMJIMHIPOB WIX MIAPOB PA3HOW MACCHI C OJJUHAKOBBIM YCKOPEHUEM OTHOCHTEIBHO HEMHEPIMAIIBHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOAEHCTBYIOIIEH MTPUIIOKEHHBIX K TE€TY CHJI C POU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHE B MHEPLUHUAIBHON CHUCTEME OTCUETA.
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PaBeHCTBO cHJI, BOBHMKAIOIIKX B PE3YJITATE B3aUMOICHCTBUS TEI.

H3mepenne mace 1o B3auMo/IEUCTBHIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAJICHUN.

LlenTpoOEKHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TTOKOS, KAUYEHUSI U CKOJIbKCHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuxKym.

W3mepenne paBHOICHCTBYIOIIEH CUIT IIPH IBHXKEHUU OpycKa M0 HAKJIOHHOM MIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIYKEHUS OpycKa 10 HAKJIOHHOM MJIOCKOCTH Ha 3aJIaHHOE PACCTOSHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B MIPY>KUHE U PE3UHOBOM 00pasIle, OT uX Jnedopmanuu.

N3yuenue nBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 JETKui OJIOK.

3mepenne ko3 duienTa TpeHus 110 BeTMYUHE YIII0BOro Ko duipenra 3aBucuMocT Frp(N).

HccnenoBanue qBHKeHHs OpycKa M0 HAKIOHHOM MIIOCKOCTH C MEPEMEHHBIM KO3 PUITUEHTOM TPEHHSI.

N3yuenue nBrkeHUs rpy3a Ha BaJLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTymarenbHoe U BpamarenbHOE ABUKEHHE TBEPAOTO Tena. MOMEHT CHJIbl OTHOCUTEIBHO OcH BparieHus. [lnedo
cuibl. CliokeHue CUil, PUIIOKEHHBIX K TBEpIoMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

VYcroitunBoe, HEYCTOMYHNBOE, OE3pa3InYHOE PABHOBECHE.

TexHU4ecKue ycTpoicTBa U TEXHOJOTUUYECKHE MPOIECChI: KPOHIUTEHH, CTPOUTENbHBIN KpaH, peléTyaTble KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Buns! paBHOBeCHS.
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Macc.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuot, RPAKMUKYM.
HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEA, UMEIOLIETO OCh BPAILICHUS.
KoncTpynpoBanue KpOHIITEHHOB U PaCU€T CUJI YIIPYTOCTH.

N3yuyeHnue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IIAlb ONOPHI.

Tema 4. 3akonwl coxpanenus 6 MexaHuke.

I/IMHYJIBC MaTepHaJIBHOfI TOYKH, CUCTCMblI MAaTCpHAJIbHBIX TOUYCK. HCHTp MacCcC CUCTCMblI MAaTCpHUAJIbHBIX TOYCK. TeopeMa O ABMXXCHHUH LCHTPA

HMnynbc cUIIbl U H3MEHEHHE UMITyJIbCa Tella.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT uMItysibca MaTepralbHON TOUKH. [IpencraBieHne o COXpaHEHNH MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX.
Paborta cuiibl Ha MaJloM U Ha KOHEUYHOM nepemelteHun. I'papuueckoe npeacraBieHne paboThl CUIIBL.

MoOHOCTb CHUIIBI.

Kunernueckas sHeprust MareprajibHOi Touku. TeopeMa 00 N3MEHEHUU KHHETHYECKON S3HEPIMHU MaTepUATbHOM TOUKH.

[loTrenumnaneHple M HemoTeHIUalbHble cuibl. lloTeHnuanbHas sHeprus. [loTeHnuanbHas SHeprus ynpyro aeGopMHpPOBAHHOW MPY>KUHBI.

[ToTenunanbHas OHEpIrusd TCjla B OAHOPOJAHOM TI'PABUTAIMOHHOM IIOJIC. IloTenunanbHas OHEPIrusd TCJIa B I'PABUTALITMOHHOM II0JIEC OAHOPOJHOIO IIIapa

(BHYTpH M BHe 1mapa). Bropas kocMudeckas ckopocTb. TpeTbs KocMHuUecKast CKOPOCTb.

CBs13b pabOTHI HETIOTEHITMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUsI MEXaHUYECKON IHEPTHUH.
Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHeHue bepryiun 175 nIeanbHOM )KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS MEXAHUYECKOU SJHEPTUH.

TexHudeckue yCTpOﬁCTBa U TCXHOJIOTMYCCKHUC IIPOLCCChI: ABHUIKCHUC PAKCET, BO,[[OMéT, KOHép, pr)KPIHHLIﬁ MMUCTOJICT, TUPOCKOII, (I)I/Il“ypHOC

KaTaHUEC Ha KOHbKax.

Hemoncmpayuu.
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3aKOH COXpaHEeHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

H3mepeHne MOITHOCTH CHUJIBI.

W3meHeHure 3Hepruu Tenia Mpu COBEPIIEHUN PadOTHI.

B3aumuble npeBpalieHus KHHETUYECKOW U MOTeHINATbHON YHEPT i P IEHCTBUU Ha TEJIO CHIIBI TSDKECTU M CUITBI YIIPYTOCTH.

CoxpaHeHue SHepTur Ipu CBOOOTHOM TMaICHHU.

Yuenuueckuii sxcnepumenm, nabopamopnisie pabomul, npaKmMuKym.

H3mepeHne uMiryibca Temia o TOPMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOUIISI U MOIIHOCTH CUJIBI TSTH.

CpaBHeHUE N3MEHEHHS UMITYJIbCA TEJIa C UMITYJTECOM CHJIBL.

HccnenoBanue coxpaneHUs UMITYJIbCA ITPH YIIPYTOM B3aHMOJICHCTBHH.

H3mepeHne KHHETUYECKOM SHEPTUu Tella 0 TOPMO3HOMY IYyTH.

CpaBHeHUE H3MEHEHHS MOTEHINATIBHON SHEPTUHU TPYKUHBI ¢ pabOTON CHUITBI TPEHUSI.

Omnpenenenne pabOTHI CHITBI TPEHUS TIPH JABMKCHUU Tella TI0 HAKIIOHHOH TUIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcHOBHBIE TIOJIOKEHUS MOJEKYyIsipHO-KuHeTndeckoi Teopun (MKT), ux onbiTHOoe o6ocHoBanue. uddys3us. bpoyHoBckoe nBuxkeHUE. Xapakrep
JBUKCHUSI M B3aMMOJICHCTBHS YACTHI] BerecTBa. MoJIeIN CTPOCHHS Ta30B, KUAKOCTEH W TBEPABIX Tl U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojieniell. Macca u pa3mepsl Mosiekys (atomoB). KonudectBo BemectBa. [loctosinaas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u criocoOsl e€ nzmepenus. Lllkana temneparyp Llenbcus.

Monens uieanbHOro ra3a B MOJICKYISIPHO-KHHETUYECKOW TeOPUHN: YaCTUIIBI ra3a ABMXKYTCS XaOTHUECKU U HE B3aUMOJCUCTBYIOT IPYT C IPYTOM.

["a3zoBbie 3akoHBI. YpaBHeHHEe MeHneneeBa—Knanelipona. AOcomoTHas Temmeparypa (mkana Ttemmeparyp KensBuna). 3akon JlambToHa.
W3omporieccsl B HI€ATbHOM T'a3€ ¢ TIOCTOSTHHBIM KOJMYECTBOM BeliecTBa. [ padudeckoe mpeacTaBiIeHIe H30MPOIIECCOB: U30TepMa, U30X0pa, H300apa.
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CBs3p MEX[Iy JaBJICHUEM U CpelHEel KMHETHYECKOW 3Heprueil mocTynaTelbHOro TEIUIOBOIO JABMKEHMsI MOJIEKYJ HAEalIbHOTO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UEAIBHOTO rasa).

CBs13b a0COIOTHOM TeMIIepaTypbl TEPMOJMHAMUYECKON CUCTEMBI CO CPEeIHEH KMHETHYECKOW HEPrueil MOCTyNaTebHOTO TEIJIOBOTO BM)KEHUS
€€ 4acTHIl.

TexHuueckue ycTpoicTBa U TEXHOJOTMUECKUE MPOLECChl: TEPMOMETP, OapOMETp, OJyYeHHEe HaHOMAaTEepHaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI 4aCTHUL BEIIECTBA.

Mojeinb OpOyHOBCKOTO JBHXKEHUS.

Buneoponuk ¢ 3anuchio peaqbHOro OpOyHOBCKOT'O JIBUKEHUS.

Juddyzus sxuaKocTei.

Mogens onbita LlTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpUCTAIIITNYECKUX PEIIETOK.

Habumronenue u rccnenoBanme N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopuuie padomoi, nPAKMUKyM.

HccnenoBanue mpolecca yCTaHOBJIEHUS TEMJIOBOTO PAaBHOBECHS ITPH TEINIOOOMEHE MEX 1y ropsiuei ¥ X0JI0JHOH BOJOM.

N3yueHne n30TepMHUECcKOro mporecca (peKOMEeHA0BaHO UCIOIb30BaHue U(POBOIl 1abopaTopun).

H3ydeHue n30XopHOTO mpouecca.

N3yuenne nzobapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHMUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoannamuueckas (TJl) cuctema. 3agaHue BHEIIHUX YCIOBHM ISl TEPMOJAMHAMUYECKOW cHCTeMbl. BHeIIHHWE W BHYTpPEHHHE IMapaMeTphl.
[TapameTpsl TEPMOIMHAMHYECKON CUCTEMBI KAK CPETHUE 3HAUEHUS BEJTUYMH, ONHUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.
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Hynesoe Hauano tepmonuHaMuky. CaMOIIPOU3BOJIbHAS pelaKcalus TEPMOANHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uaeansHOro raza B TEPMOAMHAMUKE — CHCTEMa ypaBHEHUH: ypaBHeHHMe MenpeneeBa—Kianelipona U BBIpaXEHUE I BHYTPECHHEU
DHEPIrUU. YCIIOBHS NPUMEHUMOCTH 3TOM MOJEIW: HU3Kas KOHILICHTPALMs YacTHUL, BBICOKME TeMIlepaTypbl. BeIpakeHue Uil BHYTPEHHEU J>HEPruu
OJIHOATOMHOT'O MJI€aJIbHOIO Iasa.

KBasucrarnueckre 1 HECTaTUYECKHUE ITPOLIECCHI.

OnemenTapHas paboTa B TepMoauHaMuKe. Beruuciienue pabotel o rpaduky npouecca Ha pV-auarpaMmme.

Tennonepenaya kak crmoco0 HW3MEHEHHSI BHYTPEHHEH OHHEPIUM TEPMOJUHAMHUYECKONW CHCTeMBbl 0e3 coBepiieHusi paborbl. KouBekuus,
TEIUIONPOBOAHOCTD, U3JIy4YCHHUE.

KonuuecTtBo TemioTsl. TemioéMKocTs Tena. Y aelbHas U MOJsipHas TEIUIOEMKOCTH BellecTBa. YpaBHeHue Maiiepa. Y ienbHas TeIioTa CropaHus
ToriBa. PacuéT kommuecTBa TEIIOTH MpH Terutonepenayde. [lonstue o6 annadaTHOM mporecce.

[lepBriii 3akoH TepMoaMHAMUKH. BHyTpeHHss sHeprus. KoamuecTBo TemnoTel M paboTa Kak Mepbl M3MEHEHUS BHYTPEHHEH 3HEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOoH TepMOAMHAMHMKHM I PaBHOBECHBIX IIPOLIECCOB: 4Y€pe3 3aJaHHOE PABHOBECHOE COCTOSHUE TEPMOAMHAMMUYECKON CHCTEMBI
MIPOXONT €IMHCTBeHHAs ajnabara. AOCOMOTHAS TeMIeparypa.

Bropoii 3ak0H TepMOAMHAMMKY ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO INEpeaTh TEIVIOTY OT Oojiee XOIOAHOIO Teja K 0ojiee HarpeToMy
6e3 komneHcauuu (Knaysuyc). HeoOparumMocTs NpupOoAHBIX IPOLIECCOB.

[Ipunnuune! aeiictBus TernoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTHYECKUE aCTIEKTHI UCIIOJIb30BAHHUS TEIJIOBBIX ABUTATENCH. TeIIoBoe 3arps3HEeHUE OKPYKAIOIEH CPEJIbl.

TexHuueckue yCTpoWcTBa M TEXHOJOTWYECKHE MPOIECCHl: XOJOAMIBHUK, KOHAMIMOHEP, MU3CIbHBIA U KapOIOpaTOpHBINA JBHUraTeIH, mapoBas
TypOMHa, TOJNyYeHHE CBEPXHU3KHX TEeMIepaTyp, YTHIU3AIUs «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHWEM TEIUIOBOTO HAcoca, YTUIM3alMs
OMOOPraHNYECKOro TOMJIMBA JIJIsl BBIPAOOTKU «TETJIOBOW» U AIEKTPOIHEPTHH.

Hemoncmpayuu.
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M3meHeHue TeMiieparypsl Ipy ainadaTH4eckoM paclIMpeHHH.

Bo3aymHoe oruuso.

CpaBHeHUE YJEIbHBIX TEMI0EMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEH SHEPIUN.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHbie MOIETH TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnisie pabomul, npaKmMuKym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue mpolecca OCTbIBaHUS BEILECTBA.

WccnenoBanue aquabaTHoro mpouecca.

N3ydenue B3aMMOCBSI3M SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS U TEMIIEPATYPhl KUTICHUS KHUIKOCTEH.

Tema 3. Azpecammnvie cocmoanun eewecmea. Pazogvie nepexooni.

[Tapoo6pazoBanue u konaeHcaus. Vicnapenue u kunenue. Y geabHast TeIoTa napooopa3oBaHHmsL.

Hacpitiennsle M HeHachIIEHHBIE Taphl. KadecTBeHHas 3aBHCHMOCTh ITUIOTHOCTH M JIABJICHUS HACBHIIIEHHOTO Iapa OT TeMIepaTypbl, WX
HE3aBUCHMOCTH OT 00BhEMa HACKHIIIIEHHOTO TIapa. 3aBHCUMOCTh TEMITEPATyPhI KATICHHSI OT JABJICHUS B KUIKOCTH.

BrnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENbHAS! BIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU3O0TPONUS CBOMCTB KpucTayuloB. [lnaBnenue u kpucramumsanus. YaenabHas TeIUioTa
miasnenus. Cyonumanusi.

Hedopmanuu tBEpaoro tena. Pactsxenue u cxxarue. Casur. Moayine HOura. Ilpenen ynpyrux aegopmanuid.

TennoBoe pacimmpeHne XUIKOCTe! U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE paciipeHre. AHFapMOHHM3M TEIJIOBBIX KOJIeOaHUN YacTHI] BEIECTBa
KaK [IPUYMHA TEIJIOBOTO pacIIUpPEHus Tel (Ha KaueCTBEHHOM YPOBHE).

[Tpeobpa3zoBanue 3HEPrUM B (Pa30BBIX Mepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.
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[ToBepxHocTHOE HaTsKeHUE. Koo uireHT noBepxHocTHOTO HaTshkeHus. Kanuisipusie sBiienus. JlaBieHue mol HCKPUBIEHHON MOBEPXHOCTHIO
)unkoctu. Popmyna Jlamnaca.

TexHnueckue ycTporuCcTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: KUIKNE KPUCTAIUIBI, COBPEMEHHbBIE MAaTEPUAJIBL.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenune. Kunenue npv mnoHM>KEHHOM JaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI ¢ MBUIBHBIMH TJIEHKAMM.

CmauuBanue.

Kanunnspueie siBjaeHust.

Mopenu HEeHbFOTOHOBCKOM KMIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

WccnenoBanue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bune! nedopmanuii.

Habmonenue manbix 1edopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnisie pabomul, nPAKMUKym.

N3yueHne 3aKk0OHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

H3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJa.

N3yueHue cBONCTB HACHIIIIEHHBIX MTAPOB.

N3mepenue abCOMOTHON BIAKHOCTH BO3yXa M OI[EHKA MacChl TAPOB B TIOMEIICHHH.

N3mepenne ko3 GUiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenne monyns FOnra.
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HccnenoBanue 3aBUCUMOCTH iepopMaliiv pe3uHOBOr0 00pa3iia OT NPUIIOKEHHON K HEMY CHIIBL.

Pa3nen 4. DaekTpoauHaMuKa.

Tema 1. Inexmpuueckoe nove.

OnekTpuzanusi Tel M €€ MpPOsABICHUS. OJEKTpUYECKMM 3apsan. JlBa Buaa siekTpuueckux 3apsaoB. [IpoOBOJHMKH, IHAIEKTPUKH U
MOJIyIIPOBOJHUKH. DIE€MEHTAPHBIN AIEKTPUUECKUH 3aps/l. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsiaa.

B3aumoneiictBue 3apsioB. Toueunsie 3apsiibl. 3aKoH Kyiona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 37€KTPUUECKHUE 3apsi/bl.

Hampsok€HHoCTh 3nexTpuueckoro nois. [IpoOusblii 3apsan. JIunuu HanpsyKEHHOCTHU 3NIEKTpHUUEcKoro noist. OMHOPOAHOE NEKTPUIECKOE MOJIE.

[ToTeHIMaNbHOCTD ANEKTPOCTATUYECKOIO NOJIsA. Pa3HOCTh MOTEHIMANOB U HanpsbkeHue. [loTeHmanbHas sHeprus 3apsia B 3JE€KTPOCTaTHYECKOM
nosie. IloreHuman snexkrpocratueckoro mnosid. CBs3b HANpsSHKEHHOCTH MOJS U PA3sHOCTU MOTEHLHUAIOB JUIS 3JIEKTPOCTATUYECKOro MOoJis (Kak
OJIHOPOJHOTI0, TAK U HEOJTHOPOAHOIO).

[IpuHUUI Cynepro3UIINK SJEKTPUYECKHUX MTOJIECH.

[Tone toueunoro 3apsga. Ilonme paBHOMepHO 3apskeHHOH cdepsl. Ilone paBHOMepHO 3apspkeHHOro nmo o0wvéMy mapa. Ilome paBHOMEpHO
3apsKeHHOW OeCKOHEUHOM! MIocKocTH. KapTuHb! TMHMM HaNpsHKEHHOCTH 3TUX MOJIEH U SKBUIMIOTEHIIMAIbHBIX TOBEPXHOCTEH.

[IpoBOgHMKY B 3JIEKTPOCTATUUECKOM TT0JIE. Y CJIOBHE PAaBHOBECHS 3aps/I0B.

JINDIIEKTPUKN B DJIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.

Konzaencarop. D1eKTpOoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOPA.

[TapannensHoe coeMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COEAMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBrKeHME 3apsKEHHON 4aCcTULbl B OJHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHnueckue ycTpoHCTBa U TEXHOJIOTMUYECKHE IPOLECCHI: 3JIEKTPOCKOI, JIIEKTPOMETP, DJIEKTPOCTAaTHUECKas 3allliTa, 3a3eMJICHUE
3JIEKTPOPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.
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VYcTpoicTBO M MPUHITUIT AEHCTBUS SJIEKTPOMETPA.

DIEKTPUUECKOE M0JI€ 3apyKEHHBIX IIaPUKOB.

DNEKTPUUYECKOE MO0JIE IBYX 3apSKEHHBIX IJIACTHH.

Mogaenb anekTpocraruueckoro reneparopa (Ban ne I'paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM TIOJIE.

DneKTpocTaTUUeCcKas 3alluTa.

YCTpOUCTBO U IEHCTBHE KOHIEHCATOPA OCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTH 2JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOIIAH IACTHH, PACCTOSHUS MEXy HUMU U AUAJICKTPUUECKOM MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTO MOJIS 3apsHIKEHHOT0 KOHASHCATopA.

3apsiaKa U pa3psiKa KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol, npaKmuxKym.

OreHka cu B3aUMOJICHCTBUS 3aPSKEHHBIX Tell.

HabmroneHne npeBpalieHns SHEPTuu 3apsyKeHHOT0 KOHASHCATOPa B SHEPTUIO U3TYUYEHHUS CBETOINO/A.

N3ydenne nporekanus ToKa B LIETIH, COJIEpKallel KOHeH caTop.

Pacrnipenenenuie pa3HOCTH MOTEHIMATIOB (HANIPSHKEHUS) TIPU NOCIIEA0BATEIbHOM COETUHEHUH KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwiii 31eKmpuyecKuii mox.

Cuiia Toka. [TocTOSIHHBIN TOK.

YcnoBus cyiecTBOBaHUS MOCTOSIHHOTO AJeKTpudeckoro Toka. Mcrounuku Toka. Hanpspxkenune U u DJ1C E.

3akoH Oma 1S ydacTKa LernH.

DNEKTPUUYECKOE CONPOTUBIEHHE. 3aBUCUMOCTb CONPOTHUBIIEHUS OJHOPOJHOIO NPOBOJHUKA OT €r0 JUIMHBI U IUIOIIAJU MOIEPEYHOr0 CEYEHMS.
VY enpHOE CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarensHOE, MapauIebHOE, CMENIAHHOE COSAMHEHNE TPOBOTHUKOB. Pacuét pa3BeTBIEHHBIX anekTpudeckux mnenei. [Ipasuna Kupxroda.
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PaGoTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTb 3JEKTPUUECKOTO TOKA. TemioBasi MOLIHOCTD, BbIIEIsIEMAasi HA PE3UCTOPE.

O/1C u BHyTpEeHHEE COIPOTUBIEHUE NUCTOYHUKA TOKA. 3akoH OMma Ui NOJHOM (3aMKHYTOM) 3JIEKTPUYECKOM 1enyu. MOITHOCTh UCTOYHUKA TOKA.
KopoTtkoe 3aMbIkanue.

KoHaeHcaTop B ienu MoCcTOSIHHOTO TOKa.

TexHuuecKre yCTpOMCTBA U TEXHOJOTHUYECKHUE MPOLECCHI: AMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK JICKTPUUYECKON SJHEPTUH.

Hemoncmpayuu.

N3mepenrie cuiibl TOKa U HaAPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS U1 PE3UCTOPa, JIAMITbl HAKaJMBaHUS U CBETOIMO/A.

3aBUCUMOCTb COIIPOTUBIICHUS IMIMHAPUIECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAU ONIEPEYHOr0 CEYEHHs U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT COITPOTUBIIEHUSI IIPU IIOCTOSIHHOM HAIPSKEHHUH.

[Ipsimoe nzmepenue I/1C. KopoTkoe 3amMblKaHUE TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO0 COIIPOTUBIICHHUSL.

Crioco0bl coeTMHEHHsI ICTOYHUKOB ToKa, DJIC Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomaul, npaKmuKym.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

H3MmepeHue yaeapHOro CONpOTUBIIEHHS TIPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPsDKEHUS JUIs JIaMITbl HAaKaIUBaHMSL.

VYBenuueHue npejena u3MepeHus amrnepMmerpa (BoJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHET0 CONPOTUBIIEHUS] ICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rabBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXAY MOJII0CAMU UCTOYHHKA TOKA OT CHJIBI TOKA B IIEMH.

HCCJ’IGI{OB&HH@ 3aBHCHMOCTH IT0JIE3HON MOITHOCTH MCTOYHHKA TOKA OT CHIIBI TOKA.
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Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuuecKas MpOBOJAUMOCTb PA3JIMYHBIX BELIECTB. DJIEKTPOHHAS POBOJUMOCTD TBEPBIX METAJIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHAs U IPUMECHAs: TPOBOAMMOCTH MOJIYIPOBOAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DINEKTPOIUTHYECKAs AUCCOoLMalysl. DIeKTpoau3. 3akoHbl Dapajes AJis AJIEKTPOoIIn3a.

OnexkTpuueckuil ToK B razax. CaMoOCTOSATENbHBIH M HECAMOCTOSITENbHBIM paspsi. PaznuuHble THIBI caMOCTOSTENBHOTO paspsizia. MosHus.
I1na3ma.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: Ta30pa3psiAHbIe JIaMIIbl, JIEKTPOHHO-TTy4eBasi TpyOKa, MOTyNPOBOIHUKOBEIE TPHUOOPHI:
ZIOJI, TPAH3UCTOP, (POTOANO/, CBETOINOI, TAIbBAHNKA, pAaUHUPOBAHUE MEIH, BHIIIJIABKA aATIOMUHHUS, JICKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

3axoHsbl 3nekTpoau3a dapazes.

HckpoBoli pa3psia 1 IpOBOJUMOCTh BO3yXa.

CpaBHeHNE NPOBOJANMOCTH METAJJIOB U MOJIYIIPOBOJIHHUKOB.

OnHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaul, npaKmMuKym.

Hab6monenue anexrponusa.

W3mepenue 3apsiia 0THOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH JHO/IA.

Du3n4ecKuil MPaAKTHKYM.
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CnocoObl u3MepeHus: (PU3MYECKUX BEJIMYMH C HKCIOJIb30BAHWEM AaHAJOTOBBIX U IHU(PPOBBIX H3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYNKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MepeHHi (pr3ndeckux BenuurH. OLeHKa TpaHull OrPeIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHHI, UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYUH, IPOBEPKA MPEIOKEHHBIX THIIOTE3 (BBIOOP U3 paldoT,
OINMCAHHBIX B TEMAaTHUECKUX pa3zienax «YYeHHUECKU SIKCIIEPUMEHT, J1abopaTOpHbIe Pa0OThI, MPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenune kypca ¢usuku yrayOonéHHoro ypoBHs B 10 Kilacce OCYIIECTBIIACTCS ¢ YYETOM COJEpKAaTeIbHBIX MEXKIIPEIMETHBIX CBSI3EH C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu 1 TEXHOIOTHH.

Mesxicnpeomemusle NOHAMUA, CEA3AHHBIE C U3YUCHUEM MEMO0068 HAYYHO20 NO3ZHAHUA: SBICHUE, HAY4YHBIH (akT, rumotesa, pusmdeckas
BEJIMYMHA, 3aKOH, T€OpHs, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICITUPOBAHHIE, MOJIENb, U3MEPEHUE, TOTPEIIHOCTH H3MEPEHUN, U3MEPUTENbHbBIE MPHOOPHI,
g poBast 1abopaTopwsl.

Mamemamuka: peuieHre cucteMbl ypaBHeHWH. JluneliHas (yHkims, mapabomna, runepOona, uX rpapuKd U CBOWCTBA. TpUTOHOMETpUYECKHE
(GYHKIIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOPHI M UX MPOEKIMU HAa OCH KOOPJUHAT, CII0KEHUE
BEKTOPOB.

Buonocusn: mexanwdeckoe ABWKEHUE B JKMBOW mpupoje, AudQy3us, OCcMOC, TEIUIOOOMEH KHUBBIX OpPraHW3MOB, TEIUIOBOE 3arpsi3HEHUE
OKpYXKarolled cpeipl, yTHIM3alus OMOOPraHMYECKOTO TOIUIMBA JJISi BBIPAOOTKU «TEIUIOBOI» M 3JIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSIKEHHE U
KaIlWJUISIPHBIE SIBJIEHUS B IIPUPOJIE, DTIEKTPUUECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusa: ITUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJISIpDHAs Macca, MOJy4eHHE HaHOMAaTEpHasoB,
TEIUIOBbIE CBOMCTBA TBEPIBIX TEJI, MKHUAKOCTEH U Ta30B, KUIKUE KPUCTAILIBI, HJIEKTPUUECKHE CBOMCTBA METAJIOB, AJIEKTPOJUTHYECKAs AUCCOIHAIIMS,
rajibBaHUKa, SJI€KTPOHHAs! MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozua: tnpeobpa3zoBaHUE IBMKEHUH C MCIOJIB30BAaHHMEM MEXAaHHU3MOB, YYET CYXOro M JKHJAKOIO TPEHUS B TEXHUKE, CTaTUYECKUE
KOHCTPYKUUHU (KPOHIITEHH, peléTyaTrbie KOHCTPYKIIMH), UCIOJIb30BAHNE 3aKOHOB COXPAHEHMsSI MEXAHUKU B TEXHHKE (THPOCKOI, BOJOMET U JIpyTHE),
JBUTATEh BHYTPEHHEIrO CropaHus, mapoBas TypOHHa, OBITOBOM XOJOJIMIbHHUK, KOHAULIMOHEP, TEXHOJIOTMH MOIYYeHHs] COBPEMEHHBIX MaTepUajoB, B

21



TOM 4YHCJIC HaHOMAaTCepualOB W HAHOTCXHOJOI'MH, OJJICKTPOCTAaTHYECKasd 3allnTa, 3a3€MJICHUC 3JI€KTpOHpPI60pOB, ra3zopaspsaHbI€ J1aMIIbI,

MMOJIYITPOBOJJHUKOBLIC HpI/IGOpr, TraJlJbBaHHKa.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Macnummnoe none.

B3anmopeiicTBUe MOCTOSIHHBIX MarHUTOB U MPOBOAHUKOB ¢ TOKOM. MaruutHoe nosie. Bektop MarautHoi uaaykuuu. [IpuHnun cyneprno3unuu
MarHuTHBIX oyiel. JIMHUM MarHUTHOM UHIYKLHH.

MarnuTtHOe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO TIPOBOJHUKA, KaTYIIKA U KPYroBoro BuTKa). OnsIiT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopeniia, e€ HampaBiieHuEe U MOYJIb. [[BHKeHHE 3apsyKEHHOM YacTUIIBI B OJJHOPOIHOM MarHUTHOM moJie. PaGoTa cumbl Jlopenna.

MarnutHoe nose B Beuectse. PeppoMarHeTUKH, Mapa- U IUaMarHeTUKH.

TexHuueckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLECChl: MPUMEHEHUE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEeKTpoABUTaTeNb IKoOU, yCKOPUTENIU 3JIEMEHTapHBIX YaCTHULI.

Hemoncmpayuu.

KapTtuna nuHUI MHIYKIIMM MAarHUTHOTO TOJIS TOJIOCOBOTO U TIOJJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTtuna nuHuit MarHuTHOW MHAYKIIMU MOJIS JUIMHHOTO MPSMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBI[EBOTO MPOBOJHUKA, KATYIIKHU C TOKOM.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habmronenne ABM>XeHUs My4yKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI NEHCTBUS 3JIEKTPOUZMEPUTENILHOTO MPUOOpPa MarHUTOIIEKTPUUECKON CHCTEMBI.
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Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuot, RPAKMUKYM.

HccnenoBanne MarHUTHOTO 10JIS ITOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOiCTB (heppOMarHeTHKOB.

HccnenoBanue 1ecTBUS NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenune cuibl Amiepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIUU HA OCHOBE M3MEPEHUS CUJIbI AMIIepa.

Tema 5. Dnekmpomaznumnas uHOYKUuA.

SIBnenue sanexkTpoMarHuTHOM MHAYKUUU. [loTOK BekTOopa MaruuTHOM MHAYKIMH. DJ{C MHAYKIUU. 3aKOH 3JIeKTpoMarHuTHOM nuaykuuu dapanest.
Buxpesoe anexrpuueckoe noiue. Toku Dyko.

O/1C nHAyKIMH B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

NuaykruBHOCTB. KaTynika HHAYKTUBHOCTH B LIENIN IOCTOSTHHOTO TOKA. SIBnenune camonHaykuuu. 3J1C caMOMHAYKIINH.

DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTpoWcTBa M TEXHOJOTMYECKHE MPOLECCH: MHAYKIMOHHAS I€4b, COJICHOMJ, 3allluTa OT JIEKTPU3AaLUU TN NPU JBUKECHUHM B
MarHUTHOM I10J1€ 3EMIIN.

Hemoncmpayuu.

Habmonenue siBaeHus 3J€KTPOMarHUTHOM MHTYKIIUH.

Hccnenosanue 3aBucumoctu J/1C MHAYKIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.

IIpasuiio Jlenuna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHTYKIIN Y.
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Hccnenosanue 3aBucumocty J1C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS CHIIBI TOKA B LIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopniuie pabomul, npaKmuxKym.

WccnenoBanue siBleHUs IEKTPOMarHUTHOM MHTYKITUH.

Onpenenenne MHAYKIMHA BUXPEBOIO MAarHUTHOTO T1OJIS.

HccnenoBanue sBJICHUS CAMOUHIYKIUH.

COopka MOAEH 3IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie6anus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarenbHast cucrema. CBoOOIHEIE KOJIEOAHUS.

lNapmonnueckue koneOanus. KnHemaTnueckoe M JMHAMUYECKOE OMMCAHME. DHEPreTUUYECKOE ONUCAHHE (3aKOH COXPaHEHUsS MEXaHUYeCKOH
9HEpruu). BBIBOJ TMHAMHYECKOTO OMMCAaHU TAPMOHUYECKUX KOJIeOaHUH U3 MX SHEPTETHYECKOTO U KHHEMAaTHUECKOTO OTTMCAHMSL.

Ammuintyna u ¢a3za konedbanuil. CBsi3b aMIIUTY bl KOJIE€OaHUH MCXOIHOW BEJIMYMHBI C aMIUTUTYAAMHU KOJIeOaHHUH €€ CKOPOCTH U YCKOPEHHUSL.

[lepuon u wacrota konebGanuil. Ilepuos Manbix CBOOOAHBIX KoleOaHMH MaTeMaTH4YeCKOro MasTHHKA. [leproa CcBOOOIHBIX KoJeOaHUI
NPYKUHHOT'O MasiTHUKA.

[TonsTne o 3aryxarommx kojeOaHusX. BeiHyx/eHHble konebaHus. PezoHanc. PesonancHas kpuas. BnusiHue 3aryxaHus Ha BUJ pPEe30HAHCHOM
KpUBOH. ABTOKOJICOaHUS.

TexHuueckue ycTpoicTBa U TEXHOJOTHUECKUE MPOLECCHl: METPOHOM, Yachl, KauelH, My3bIKallbHble HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch Koae0aTeNbHOIO ABMKEHUS.

HabmioneHne He3aBUCHUMOCTH TIepHo/ia MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3atyxaromux KojaeOaHUi U 3aBUCUMOCTH NIEpUOJIa CBOOOAHBIX KOJICOaHUH OT COMPOTUBIICHHUS.

UccnenoBanue kosiebaHWil Trpy3a Ha MAacCUBHOM MpPYXHHE C IeIbi0 (OPMUPOBAHUS MpPEACTAaBICHUN 00 HJIeanbHONM MOJEIN MPYKUHHOTO

MasiTHHKaA.
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3aKoH COXpaHEeHHsI SHEPTUHU NpU KoieOaHUsIX rpy3a Ha MpYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

HabGntonenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padbomasl, nPAKMUKyM.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U MPY)KMHHOTO MasiTHUKOB.

W3ydenue 3aKOHOB IBMKEHUS TeJla B X0JIe KOJIeOaHU Ha YIIPYroM TOBECE.

N3ydeHne qBUKCHHSI HUTSTHOTO MasiTHHKA.

[TpeoOpazoBanue SHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOJIeOaHuUi.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. InexkmpomazHumnole Koedanus.

Konebatenbubiii koHTyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KONeOaHMsS B HJealbHOM KolebarenbHOM KOoHType. Dopmyna Tomcona. Cas3b
aMIUTUTY/IBI 3apsi/ia KOHACHCATOpa C aMILTUTYI0M CUJIBI TOKa B KONIeOaTeTbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B U/I€aJIbHOM KOJe0aTelbHOM KOHTYpE.

3aryxaromue dJIeKTPOMarHUTHBIE KOJIeOaHus. BeIHYKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHHU .

[TepemeHHBII TOK. MOIITHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEee 3HaYCHHE CUIIbl TOKA U HAMPSHKEHUS MU pa3nuyHou dopme
3aBUCHUMOCTH MIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycOMJAIbHBIA TIEPpEeMEHHBIA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa WHAYKTHBHOCTH B LENH CHHYCOMJAJIBHOTO IMEPEMEHHOTO TOKAa.
Pe3onanc TokoB. Pe3oHaHC HanpsKeHU.

Wneanvuerii Tpancdopmatop. [Ipon3BoacTBo, nepenaya u noTpedIeHne ANEKTPUISCKON SHEPTUH.

DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE IIMEKTPOIHEPTUH. KyabTypa UCIIONb30BaHUS SJEKTPOIHEPTHH B IIOBCEAHEBHON KHU3HU.

TexHUYECKHE YCTPOUCTBA M TEXHOJIOTHYECKUE MPOIECCHI: SJIEKTPUIESCKUAN 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKa, IMHUH AJIEKTPOIepe 1ad.

Hemoncmpayuu.
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CB00OOIHBIE IEKTPOMArHUTHbBIE KOJIEOaHMsL.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHU OT MHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMArHUTHBIX KOJI€OaHUH.

Mozenb 37€KTpPOMarHUTHOTO T€HEpaTopa.

BoiHyX1€HHBIE CUHYCOM1aJIbHBIE KOJIE0aHusl.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIHM [IEPEMEHHOIO TOKA.

Pe3oHaHc nipu nocienoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH U KOHJEHCATOPA.

YCTpoCTBO M MPUHIIUIT ACHCTBUS TpaHchopmaTopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnisie pabomul, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NepeMEHHOIO TOKa Y€pe3 MOCIIEN0BATEIBHO COEAMHEHHBIE KOHIEHCATOP, KaTYIIKy U PE3UCTOP.

Habumroenne 351eKTpoMarHuTHOro pe3oHaHca.

WccnenoBanue paboThl HCTOUHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

Mexanuueckrue BOJHBI, YCIOBUSI UX pacnpocTpaHeHus. [lonmepeunsle u mpoponbHble BONHBL. Ilepuos, ckopocTh pacnpOCTpaHEHUs W JJIUHA
BOJIHBI. CBOMCTBA MEXaHUUECKUX BOJIH: OTpaKeHUE, IPeIoMIIeHHE, HHTep(epeHus 1 1udpakius.

3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IymoBoOe 3arps3HEHNE OKPYKAIOLIEHN Cpebl.

ONEKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUS U3TYUEHMsI 2JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opreHTaus BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MPeIOMIICHHE, ONspU3alus, MHTephepeHns U AU paKius.

[Ikana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHNe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
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[TpyHLIMIIBI paguOCBA3U U TeIeBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue yCcTponucTBa W MPAKTUUYECKOE MPUMEHEHHE: MY3bIKAIbHbIE HHCTPYMEHTHI, pajap, paAuoONpuEMHUK, TEIEBU30p, aHTCHHA, TeledoH,
CBY-neus, ynpTpa3ByKOBasi JUarHOCTUKA B TEXHUKE U MEIHULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpOCTpaHEHUE MOTMEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Komnebumomeecst Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

HabmroneHue oTpaxeHus U MPeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonenne naTepdepeHnny 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTY/I0M U 4acTOTOM KoeGaHUH.

HccnenoBanue cBOWCTB JIEKTPOMAarHUTHBIX BOJIH: OTPa)KeHUE, MPEIOMIICHHE, oJipu3anus, Audpakuus, nHTepdepeHus.

O6HapyxeHue HHPPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaul, nPAKMUKyMm.

W3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA B OJHOPOAHOM cpene. JIyd cBera. ToYeuHbIN HCTOUHUK CBETA.

OTtpaxxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoenne n3o0paxeHuit B miaockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomnienue cBera. 3akOHBI MpeNoOMIIeHUs cBeTa. AOCONIOTHBIM MOKazaTenb mpenomiieHus. OTHOCUTENbHBIM MOKa3aTellb MPETOMIICHUS.
[TocTOSTHCTBO YacTOTHI CBETA M COOTHOIIEHUE JUIMH BOJIH IIPU MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETa Yepe3 IpaHmIly pasjiena IByX ONTHUECKUX Cpel.
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Xon nyueit B mpu3Mme. Jucnepeust ceeta. CinoxHbIN cocTtaB Oemoro cBera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi ojaHoro BHyTPEHHETO OTPaKeHUS.

Cobuparomue u pacceuBaromue JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHE M ONTHUYECKas CHJa TOHKOH JHMH3BI. 3aBHCUMOCTH (POKYCHOTO
paccTosHUSL TOHKON cepuuecKoil TMH3BI OT €€ FTEOMETPUH U OTHOCUTEIBHOIO TOKA3aTels IPEIOMIICHUSI.

dopMyna TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JTUH30M.

Xo my4a, MPOMIEAIIETo JUH3Y MO/ MPOU3BOJILHBIM YTIIOM K €€ TIaBHOW onTH4YecKoi ocu. [locTpoeHne n300pakeHni TOUYKU U OTPe3Ka MPsIMOid B
coOuparoIMX ¥ pacCeUBAIOLINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpemarornias ciocoOHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBast ontuka. atepdepennms cBera. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS HAOIIOICHHSI MAKCHMYMOB 1 MUHIMYMOB B UHTEP(EPEHIIMOHHON
KapTHUHE OT JIBYX KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kiaccnieckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakunoHHas pemérka. YciaoBHe HAOIIOJEHUs INIaBHBIX MAaKCUMYMOB IpU IMaJ€HUH MOHOXPOMATHUYECKOrO CBETa Ha
TU(PPAaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE IPOLIECCHl: OYKH, JIyNa, IMEpPUCKOMN, QoTroamnmnapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar,
IPOCBETIICHNUE ONTUKH, BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS pEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMieHust CBeTa.

HabmtoeHre nomHoro BHYTpeHHEro oTpaXkeHHust. Mojienb CBETOBO/IA.

HccnenoBanue xona CBETOBBIX IYYKOB UEPE3 MNIOCKONAPAIENbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB N300payKEHHM B JIMH3AX.

Mopenn MEUKpOCKOMa, TEIECKOIIA.
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Hab6nronenue naTepdEepeHIInm CBETA.

HaGntonenue 1BeToB TOHKUX MIEHOK.

HaGmonenue nudpaknuu ceera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOro criekTpa.

HabGmronenue qucnepcuu ceerta.

Habmronenne noisipu3aniu cBeTa.

[TpuMmeHeHre NoNSPOUIOB ISl U3yYEHHS] MEXaHUYECKUX HAIPSHKEHUH.
Yuenuueckuii sxkcnepumenm, nabopamopnusie pabomasl, PAKMUKYM.
N3mepenune mokasaress mpeIoMIICHHUS CTEKJIA.

HccnenoBanue 3aBucuMoCTy (POKYCHOI'O PacCTOSIHUS OT BELIECTBA (HA MPUMEPE KUAKUX JIUH3).
H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKajia M JTUH3HI.
[Momyuenne n300pakeHHst B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIeCKOMMUECKUX CHCTEM.

Hab6monenue nudpakumu, naTepdEepeHIINN U TONSPU3AIIH CBETA.
W3ydeHue monspu3aiuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH AUDJICKTPUKA.
Nzydenune naTephepeHInm Ja3epHOTo N3TYyICHUS Ha BYX IIEIIsX.
Hab6mronenue nucniepcum.

Ha6monenue u uccnenoBanue AupakiimOHHOTO CIIEKTpA.

W3mepenne ATUHBI CBETOBOM BOJTHEI.

[Tony4yeHune criekTpa U3IydeHHsT CBETOAMOAA TIPH TIOMOIIH TU(PAKIIMOHHON PETIETKH.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUH OTHOCUTEIBLHOCTH.
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FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUUECKOI MEXaHUKH. HOCTYJ'IaTBI CHGHH&J’IBHOFI TEOpHUU OTHOCUTEIIBHOCTH.

[IpocTpancTBenHo-BpeMenHoi uHTepBan. IIpeoOpasoBanusi Jlopenma. VYcinoBue npUYMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

3aMeIUIeHI/Ie BPCMCHHU U COKpAICHUC OJINHBI.

DHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBsI3b MacChl C HEPTUeH U UMITYJIBCOM PENIITUBUCTCKOM YacTHUIIBI. DHEPTHs MOKOSL.

TexHUYECKne yCTPOUCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: CITYTHUKOBBIC TPUEMHHKH, YCKOPUTEIH 3apsKEHHBIX YacTHIL.

Y4eHn4ecknuii IKCIIEPUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

OnpezneneHue UMITYJIbCA U SHEPIHU PEISATUBUCTCKUX YacTull (1o (GoTorpagusiM TPEKOB 3apsKEHHBIX YacTUI] B MArHUTHOM I10JI€).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKynapHo-801H0801i 0yanusm.

PaBHOBecHOE TemioBOE M3MyueHue (M3IydeHre adCoNMIOTHO Y€PHOTO Tea). 3akoH cMmemnienust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBL. DHEPrHsl U UMITYJbC POTOHA.

®otoadp¢ext. OnbiTel A. I'. Cronerosa. 3akoHbl poTodddexra. YpaBHenue DitHiTeiHa a1 porordpdexra. «KpacHas rpanuna» gorospdexra.

JlaBneHue cBera (B YaCTHOCTH, JABJIEHHE CBETa Ha aOCOJIIOTHO MOTJIOMIAIOLIYI0O M aOCONIOTHO OTpakarollyto noepxHocTh). OmbiTel I1. H.

JleOeneBa.

BonnoBreie cBoiictBa uactunl. Bomnsl ne bpoiinsa. [nuna Bomubel ge bpoiinsg u pasMepsl o0nacTd JIOKaIW3alUU JBUXKYIIEHCS YacCTHIIBI.

KopmyckynspHo-BoiaHOBO# nyanu3m. Audpakius 3J1eKTPOHOB Ha KpHCTalax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHHs HeonpeaenéHnocTe ['eitzendepra.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMUECKHE IMPOLIECCHI: CIIEKTPOMETP, (OTORIEMEHT, (OTONATUUK, TYHHEIbHBIH MHKPOCKOI, COJHEYHas

Oarapesi, CBETOAMO.

Hemoncmpayuu.
®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO GPoTodPdeKTa.
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HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauog.

Conneunas Oarapest.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomuot, RPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrostaroi [lnanka Ha ocHOBe uccnenoBanus poroaddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pPEe3 CBETOIMO OT HANPSKEHUSI.

Tema 2. Quszuxka amoma.

OMnBITHI O UCCIIEIOBAHUIO cTpoeHus aToma. [lmanerapuast moaens atoma Pesepdopaa.

[Toctynarer bopa. M3ny4yenne u noriomieHre GOTOHOB IIPH MIEPEX0JIe aTOMA C OJJHOTO YPOBHS YHEPTHUH HA JPYTOH.
Bunei criektpoB. CriekTp ypoBHEH 3HEPIUH aTOMa BOAOPO/A.

CrnoHTaHHOE U BBIHYKJEHHOE U3yueHue ceera. Jlazep.

TexHUYECKHE YCTPONUCTBA M TEXHOJIOTUYECKHE MPOIIECCHI: CIIEKTPANBbHBIN aHaTu3 (CIIEKTPOCKOM ), Ja3ep, KBAHTOBBIM KOMITBIOTED.
Hemoncmpayuu.

Mogens onbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpolCTBO U IEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenienne IJTUHBI BOJTHBI JIA3EPHOTO U3JTYYCHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaul, npaKmMuKym.

Habmonenue nuHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOTO BOJOPO/Ia U U3MEpEeHHe MOCTOsSHHOM Pundepra.
Tema 3. Quzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY.

Hyxnonnas monens sinpa I'eitzen6epra—Banenko. 3apsy siapa. MaccoBoe uncio sapa. 3oTomnsl.

31



PannoaktuBHOCTh. Anb(a-pacnaj. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnan. ['amma-usnydeHue.

3aKOH paJMOaKTUBHOIO pacnaja. PajgnoakTuBHble N30TOIbI B pupozae. CBONCTBAa MOHU3UPYIOIIETO U3IydeHUs. BiusHue paguoakTUBHOCTU Ha
KHUBBIE Opranu3Mbl. EctecTBeHHBIN QoH u3myueHus. Jlozumerpusi.

OHeprus cBA3M HYKJIOHOB B sizipe. SlnepHble cuiibl. JleekT Macchl sapa.

SAnepuble peakuuu. Jlenenue u cuntes sanep. SAnepHslie peaktopsl. I[Ipo0iaeMsl yrpaBisseMoro TepMOsAIEpHOrO CUHTE3a. DKOJIOTHYECKUE aCIEKThI
Pa3BUTHUS JIEPHON SHEPTETUKH.

MeTo/1bl perucTpalnuy U UCCIIEOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMEHTaIbHBIE B3auMOAEHCTBUA. bapuonel, Me30HbI u jnentoHsl. [Ipeacrasnenune o CrangaptHoi Monenu. KBapk-rTirooHHas Monenb
aZIpOHOB.

®usuka 3a npeaenamu CtannapTHod Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnuHCcTBO DM3Mveckoil KapTHHBI MUPA.

TexHnueckue ycTpolcTBa U TEXHOJOTMYECKUE TPOLIECCHI: JO3UMETP, Kamepa BuiibcoHa, sIepHbIil peakTop, TEPMOSACPHBIN pPEaKkTOp, aTOMHAs
60M0a, MarHUTHO-PE30HAHCHAsI TOMOTpadHusl.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, RPAKMUKyM.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM J03UMETPA.

N3yueHue nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3nesn 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Oransl pa3BUTHs acTpoHOMuUU. [IpukinagHoe U MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMUU. [IpMMEHMMOCTh 3aKOHOB (DU3MKHU Ui OOBSICHEHUS
OPUPOIBI KOCMUYECKUX OOBEKTOB.

MeToab! acTpoHOMUYECKUX HccinenoBanuil. COBpeMeHHbIE ONTHYECKUE TEIECKOIbI, paJn0TeIeCKOIbl, BHeaTMOC(hepHas aCTPOHOMMSI.

Bun 3B€3anoro Heba. Co3Be3ausi, spkue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKCHHUE.

ConHeyHas cucrema.
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Connue. Conneunas akTuBHOCTh. McTounuk sneprun ConHia v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J{narpaMmma «CreKTpalbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI II1aBHOM MOCIEI0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY ISl 3BE3]1 TJIaBHOM IMOCJeI0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpeMEHHBIE MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBotouny CoJiHLA U 3BE3. DTallbl )KU3HU 3BE3L.

Muineunsbiii [1yTe — Hamia ['anaktuka. [lonoxxenne u aeuxkenne Connua B ["aaktuke. Tunbl ranaktuk. PaaroranakTuku U kBazapbl. YEpHbBIE BIPHI
B sJIpax rajakTUK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa60:ma. Pa3oeranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe n3inydeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

HaGmonenus 3BE3mHOrO HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUN I OMpPENEICHUsT MOJIOKEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be31usi CeBEpHOro MONIYIIapHs U SPKHUE 3BE3BL.

Hab6monenus B Teneckorn JIyHbl, TTaHeT, TYMAaHHOCTEH U 3BE3/IHBIX CKOIUICHUU.

Du3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHusi (PU3NYECKUX BEIMYMH C HCIOJB30BAHHEM AHAJIOTOBBIX U IU(MPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE MMOTPEITHOCTH U3MEPEeHUH pu3nueckux BenuduH. OLeHKa rpaHul] OTPEIIHOCTEH.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIETOBAHUM 3aBUCUMOCTEH (U3NYECKUX BEIHUWH, TPOBEPKA MPEATOKEHHBIX TUNoTe3 (BBIOOp U3 pabdoT,
OTMMCAHHBIX B TEMAaTUUECKHUX pa3jieiax «YYeHHUYEeCKUN IKCIIEPUMEHT, J1a00paTOpHbIE paOOThHI, MPAKTUKYM).

O06o0maroniee noBTOpeHue.

O06o01IeHne u cucTeMaTH3aIus CoIep KaHusl pa3ieloB Kypca «Mexanukay, «MoekymsipHas Qu3nuka U TePMOJIUHAMUKAY, « DIEKTPOINHAMUKA,
«Konebanus u BOHB, «OCHOBHI CIIEIIUATHHON TEOPHUH OTHOCUTETHHOCTHY, «KBaHTOBas Pu3nka», « IJTEMEHTH aCTPOHOMUU U aCTPOPUIUKIY.

Ponps gusuku m acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTUYECKOHN, COIMAIIBHON M ATHYECKOUN cdepax ACATEIHHOCTH YETIOBEKa, POJIb U MECTO
(U3HMKHN U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHHE MUPA, 3HAYCHHE ONUCATENbHOM, CHCTEMaTH3UPYIOLIeH, 00bICHUTENBHON U IPOrHOCTHY €CKOM
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GyHKIMH (QU3NYECKOW TEOpPHH, POJIb (U3UYECKON TEOpuu B (HOPMUPOBAHMH MPEIACTABICHHNA O (U3NYECKOH KapTHHE MHUpa, MECTO (U3NYCCKOH
KapTUHBI MUPA B 00IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEICTABICHUN O IPUPOJIC.

Me:knpeamMeTHbie CBSI3H.

N3yuenne kypca Gu3uKU yriayon€HHOro ypoBHs B 11 Kilacce OCyIIECTBIISIETCS ¢ YYETOM COAEPIKATEIILHBIX MEXIIPEJAMETHBIX CBS3CH C KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu 1 TEXHOIOTHH.

Mestcnpeomemnsle nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO0008 HAYYHO2O0 NO3ZHAHUA: SIBICHUE, HAy4HbIH (akT, runoresa, (pusnyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJACHHE, SKCIICPUMEHT, MOJICITUPOBAHUE, MOJICh, U3MEPECHHE, MOTPEITHOCTH M3MEPEHUN, N3MEPUTEIIBHBIC TTPHOOPHI,
nudposas madopaTopus.

Mamemamuka: peUICHUE CUCTEMbl ypaBHeHHH. TpuroHomerpuueckue (QYHKIUH: CHHYC, KOCHHYC, TAHICHC, KOTAHTCHC, OCHOBHOC
TPUTOHOMETPHYECKOE TOXKICCTBO. BEKTOPHI M WX MPOCKIMH HA OCU KOOPIMHAT, CIOKEHUE BEKTOPOB. [Ipom3BOIHBIC 3IEMEHTAPHBIX (YHKITUH.
[Ipu3Haku mogo0us TPEYTOILHUKOB, OMPEICIICHHIE TUTOIAIN TUIOCKUX GUTYp U 00BEMA Tel.

Buonozus: >nexTpudeckue siBICHUS B )KHBOW PUPOJIE, KojeOaTeIbHbIC ABMKECHHS B KHBOW MPUPOJIE, FIKOJOTHUECKUE PUCKHU MIPH TPOU3BOJICTBE
ANEKTPOIHEPTHH, DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl, YIbTPa3BYKOBas JUAarHOCTUKA B MEIHIIMHE, ONTHYECKHE SBICHUS B JKUBOMI
pupoIe.

Xumusa: CTpOCHUE aTOMOB M MOJICKYJ, KPUCTAJUTMUECKAs CTPYKTypa TBEPABIX TeJNl, MEXaHH3MBI OOpa30BaHUS KPUCTALIHYECKON pPEHIETKH,
CHEKTPaNbHBIN aHAIH3.

T'eozpaghus: marHUTHBIE TTONTIOCA 3eMITH, 3aJI€KU MAarHUTHBIX Py, (GOTOChEMKA 3eMHOI MOBEPXHOCTH, ceiicmorpad.

Texnonozus: TPAMEHEHNE TOCTOSTHHBIX MarHUTOB, 3JICKTPOMArHUTOB, JICKTPOABUTATENh SIKOOHU, TeHEpaTOp MePEMEHHOTO TOKA, HHYKIIHOHHAS
1eYb, TUHUU DJICKTPOTIepEIay, JIEKTPOIBUTATEIb, Pajlap, PaAHONPUEMHNK, TEIEBU30D, aHTeHHA, Tenedon, CBU-neus, yinpTpa3ByKkoBas THarHOCTUKA B
TEeXHHUKE, MPOCKIIMOHHBIA armapar, BOJIOKOHHAs OINTHKA, CONHEYHAas OaTapes, CIYTHUKOBBIE MPUEMHUKH, SJIEpPHAS SHEPreTUKa U IKOJIOTUYECKUE

aCIeKTHI €€ Pa3sBUTHA.
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ITNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI I1O ®U3UKE HA YPOBHE CPE/THEI'O OBILIEI'O OBPA3OBAHM A

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUs ydeOHOro mnpeaMera «@Pu3MKa» HOIKHBI OTpPakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYaroLIUXCs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIIUEH JTMYHOCTH, CHCTEMON IEHHOCTHBIX OPUEHTAIMI, TO3UTUBHBIX BHYTPEHHUX YOSKICHHUH,
COOTBETCTBYIOILIMX TPAJULMOHHBIM IIEHHOCTSIM POCCHMCKOro OOLIeCTBa, PACIIMPEHHUE >KU3HEHHOI'O OIbITa W OIbITa AESITEIbHOCTH B IpOIecce
pean3alyi OCHOBHBIX HalPaBJICHUI BOCIIUTATENBHOM NEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMA:

e c(hOpMHUPOBAHHOCTb I'PAXKTAHCKON MO3UIIUHM 00Yy4YaIOLIerocs Kak aKTUBHOTO U OTBETCTBEHHOI'0 WIEHAa POCCUIICKOIro 00I1ECTBa;

® [IPUHATHE TPATULMOHHBIX OOIIEYETOBEYECKIX IT'YMAHUCTUUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX I'Pa)/JIaHCKOI0 OOIIECTBAa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHOU

OpraHu3aluy;

e yMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKLIHSAMU U HA3HAUECHUEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH.
NMAaTPUHOTHYECKOr0 BOCIIUTAHUA:

e cpOpMHPOBAHHOCTb POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSM POCCUICKUX YUYEHBIX B 00JaCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;

® CIOCOOHOCTH OLIEHHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B

TOM 4YHUCJIE B ACATCIIbHOCTHU y‘-IéHOl"O;
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® 0CO3HaHHE JUYHOTO BKJIA/A B IOCTPOECHUE YCTOHUNBOTO OYyIyIIETO.
ICTETHYECKOT0 BOCTIMTAHUSA:
® OSCTETHYECKOE OTHOILECHUE K MUPY, BKJIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYyKe.
TPYAOBOI0 BOCIIMTAHMSA:
® HHTEpeC K pa3iuyHbIM chepam MpodeccHOHATBbHON NesSTENbHOCTH, B TOM YHKCJE CBA3aHHBIM C (PU3UKOI M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyay1ieii mpodeccruu u peaan3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIC MJIaHBI;
® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M caMOO0pa30BaHMIO B 001acTH (PU3UKHU HA MPOTSIKEHUH BCEH KU3HU.
IKOJIOTNYeCKOr0 BOCTIMTAHMSA:
e chopMHPOBAHHOCTH HKOJIOTUYECKOM KYIbTYPhI, OCO3HAHKE TTI00aTHHOIO XapaKTepa SKOJOTHUYECKUX MPodieM;
® [UIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHI B OKPYXKAIOIICH cpe/ie Ha OCHOBE 3HAHUS IIeJIel yCTOMUNBOTO Pa3BUTHUS YETIOBEUECTBA;
® pacUIMpEHHE OMBITA ACATEIHHOCTH IKOJOTHUECKON HAPABICHHOCTH Ha OCHOBE MMEIOIINXCSI 3HAHUH 10 (PHU3HKe.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
¢ chopMHpPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NUECKON HAYKH,
® OCO3HAHME LIEHHOCTH HAayYHOU JeSTEIbHOCTH, FTOTOBHOCTh B MPOLECCe U3YUEHUS] (PU3UKHU OCYIIECTBIIATH MPOEKTHYIO M MCCIIEI0BATENbCKYIO

ACATCIIbHOCTD NHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJornueckue aeiicTBUA:
® CaMOCTOSTENHHO (POPMYIHPOBATH U AKTYAIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

® OIIpCACIIATDh HECIN ACATCIBHOCTH, 3aaBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
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BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PaCCMAaTPUBAEMBIX (DU3UYECKHX SIBICHUSX;

pa3palaThIBaTh IJIaH pELIEHUs TPOOIEMBI C YUETOM aHAIM3a UMEIOLINXCS MAaTEpPUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B JIESATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJISAM, OLIEHUBATh PUCKU IIOCIEACTBUN JEATEIbHOCTH;
KOOPJMHHUPOBATH U BBHIIOIHATH pabOTy B YCIOBUSAX pPeaabHOr0, BUPTYAIbHOIO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BuUBATHL KPCATHUBHOC MBIIIJIICHUE IIPXU PCIICHNH JKU3HCHHBIX HpO6J’I€M.

ba3oBble ncciienoBarebCcKHue AeiCTBHA.

BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOYEBBIMU MTOHATUAMHU U METOJaMU (PU3NYECKOI HayKH;

BJIAJI€Th HAaBbIKAMHU Yy4YEOHO-UCCIIEJOBATEILCKOM M NPOEKTHON MAEATeNbHOCTH B OOJIACTH (U3UKH, CHOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pPEUICHUS 3aa4 (U3NUECKOTO COAEpHKaHMs, IPUMEHEHHUIO PA3JINYHBIX METO0B TO3HAHMUS;

BJIaJICTh BUJAMHU JI€SITE€IbHOCTH IO MOJYYEHUIO HOBOT'O 3HaHMsI, €r0 HHTEPIIpPETaly, IPpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3JIMYHbIX YUEOHBIX
CUTYalUsX, B TOM YHCJIE [IPU CO3/IaHUHU Y4EOHBIX IPOEKTOB B 001aCTU (PU3UKHY;

BBISBIIATh NPUYUHHO-CIICICTBEHHbIE CBSI3W M aKTYaJIM3MpOBATh 3a/lady, BbIJBUIATh TUIOTE3y €€ pEIICHUs, HAaXOAUTh apryMEHThl JUIS
JT0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

AQHAJIN3UPOBATH NOJYYEHHBIE B XOJI€ PEILICHUS 3a/1a4M PE3YJIbTaThl, KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaull B 00pa30BaTENbHOMN J1€ATEIIbHOCTH, B TOM YUCIIE IIPU U3YyYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb MEPEHOCUTh 3HAHUS 1O PU3UKE B MPAKTHUECKYIO0 001aCTh )KU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBbIIBUTaTh HOBBIE UJIEU, MIPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS;

CTaBHUTb HpO6J’IeMBI " 3a71a4u, JOIMYCKAINE aJIbTCPHATUBHBLIC PCIICHU.

Pabora ¢ nnopmanmeii:
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BJIQJICTh HABBIKAMHU IONYYCHHS] MHGOpPMAIUU (DU3MYECKOTO COACPKAHHUS M3 MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIIBHO OCYIICCTBISATH
MOMCK, aHaJIN3, CHCTEMAaTU3allMI0 U UHTEPIIPETALMIO HH(DOPMALIUK Pa3IMYHBIX BUAOB U (OPM IPECTABICHNUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCIIONIb30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTMA B PEHICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H
OpraHM3aIMOHHBIX 3a7a4 ¢ cOOI0JeHNeM TPeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TMTHEHBI, pecypcocOepekeHus, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COJEPKaHUs B Pa3IUYHBIX opmarax ¢ yuéToM Ha3HaueHUs MHPOpPMAIMHU U 1EIeBON ayJUTOPUH, BHIOUpas

ONTHMATIEHYIO0 (POPMY TIPEICTABICHHS U BU3yaTH3aI[UH.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeCTBUA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH /1A TEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3pEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHON M UHAUBHIyalbHON pabOThI;

BbIOMpATh TEMATUKY M METO/IbI COBMECTHBIX JEMCTBUI ¢ yUETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)A0Tr0 WiEHa KOJIJIEKTUBA;
IIPUHUMATh L€ COBMECTHOM AESTEIBHOCTH, OPTaHU30BbIBATh M KOOPAMHUPOBATH IEUCTBUS IO €€ TOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBHM,
pacrpenessaTh pojid ¢ yuéTOM MHEHUH Y4aCTHUKOB, 0OCYX/1aTh pe3yJbTaThl COBMECTHOM paldoThI;

OLICHMBATh Kau€CTBO CBOET0 BKJIAJa U KaXKJAOr0 yYaCTHUKA KOMaH/Ibl B OOIIMIA pe3yabTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJICH C ITO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh IO3UTHBHOE CTPATETHUYECKOE IIOBEJCHHE B DA3JIMYHBIX CHUTYyallUsiX, MPOSBIATH TBOPYECTBO M BOOOpakeHUe, ObITH

WHUIIMATHUBHBIM.

PeryasiTuBHbIC YHUBepcaJbHbIe y4eOHbIEe 1eiiCTBHUSA

Camoopranmn3anus:
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CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATENBHYIO JEATEILHOCTh B 0O0JACTH (PU3UKH U aCTPOHOMHH, BBISBISITH IMPOOJIEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIISITh IUIAH PELICHUS PACYETHBIX M KAaYeCTBEHHBIX 3ajay, IJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl ¢ y4y€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUIA;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacmupsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHHIO M MPOSBICHUIO 3PYIUIIUU B 007acTH (PU3UKHU, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIN

YPOBECHB.

CaMOKOHTPOJIb, SMOLIMOHAIbHbII HHTE/IEKT:

JaBaTb OUCHKY HOBLIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B JCATCIbHOCTL, OLCHUBATL COOTBCTCTBUC PE3YJIbTATOB LCIIAM,

BJIaACTh HABBIKAMHA NO3HABaTEILHOMN pe(l)J'IGKCI/II/I KaK OCO3HaHHUsA COBCPIIACMBIX I[@I\/'ICTBI/II\/JI N MBICIIMTCIIBHBIX MMPOOCCCOB, UX PE3YJIbTATOB U
OCHOBAHHIA;

MCIIOJIb30BaTh MPUEMBI pe(IeKCHH JIUISl OLIEHKH CUTYalluu, BbIOOpa BEPHOTO PELICHMS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO IMPUHUMATDL PCHICHUA 110 UX CHUKCHUIO,

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IIPU aHAIIA3E PE3YIIBTATOB EATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U apT'YMEHTBI APYTUX [IPU aHAJIA3E PE3YIIBTATOB IESITEIBHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nmponecce JOCTUKCHUSA JIMYHOCTHBIX PE3YJILTATOB OCBOCHHSA IMPOrpaMMBI IO (bI/ISI/IKe AJI1 YPOBHA CPECAHETO O6LLICFO o6pa3013aH1/I;1 y o6yqa}om14xc51

COBCPHICHCTBYCTCA AMOIIMOHAIbHBIN HWHTCIIJICKT, npennonarafomnﬁ C(I)OpMI/IpOBaHHOCTBI
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CaMOCO3HaHUsI, BKIIIOYAIOIIETO CMOCOOHOCTh MOHMMATh CBOE 3MOIMOHAILHOE COCTOSIHHE, BHUJETh HAIpPABICHUS PAa3BUTHUS COOCTBEHHOM
SMOITMOHAIBHOM c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIMPOBaHNs, BKITFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE IMOBEICHUE, CIIOCOOHOCTD a1allTUPOBATHCS
K YMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSBISITH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIWY, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKECHHIO IIEJIH W YCIEXy, ONTUMH3M, WHUIIMATUBHOCTh, YMECHUE JICHCTBOBATH,
UCXOJISl U3 CBOUX BO3MOYKHOCTEH;

AMIIATUH, BKIOYAKOIIEH CHOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSIHUE IPYTUX, YYHTHIBATh €r0 MPU OCYIIECTBICHUU OOIICHHMS,
CIIOCOOHOCTH K COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIFOUYAIONIMX CIIOCOOHOCTh BBICTPAHBATh OTHOIICHUS C JPYT'MMH JIFOJIBMH, 3a00THTBHCS, MPOSIBISATH HHTEPEC U

paspenatb KOH(IUKTHI.

I[MPEAMETHBIE PE3YJIBTATBI

K xonny o6yuenus B 10 knacce npeaMeTHbIe pe3yabTaThl Ha YIiyOJIEHHOM YPOBHE JIOJKHBI OTpaxaTbh c(hOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM!

MOHUMATH POJIb (PU3UKH B HIKOHOMUYECKOM, TEXHOJIOTMYECKOH, IKOJIOTHYECKON, COLIMAIbHOM M 3TUYECKOMN cdepax AedaTeIbHOCTH YeJIOBeKa,
posib U MecTo (PU3UKM B COBPEMEHHOM HAay4YHOW KapTHHE MHUpA, 3HAYEHUE OIMMCATEIbHOW, CUCTEeMAaTU3UPYIONIEH, OOBSICHUTEIBHOU M
IPOTHOCTUYECKON (yHKUMH (pru3nyeckol TEOpHUM — MEXaHWMKH, MOJIEKYJISIPHOM (DM3MKM M TEPMOAMHAMHUKH, POJIb (PU3MUYECKON Teopuu B
(dbopMHpOBaHUU MpEACTaBICHUHN O PU3NUECKON KapTHHE MHPA;

pa3nnyaTth yCcaoBUs IPUMEHUMOCTH Mojienell GU3NYEeCKUX TeJl U MPOLECCOB (SABJICHMI): MHEPIHaIbHas CUCTEMa OTCUETa, aOCOTIOTHO TBEPAOE
TEJI0, MaTepHajibHas TOYKA, PABHOYCKOPEHHOE IBMKEHHE, CBOOOJIHOE MaJeHHe, aOCOMIOTHO ympyras aedopmaius, abCONIOTHO YIpyroe u
a0COJIIOTHO HEYIPYroe CTOJKHOBEHUS, MOJENU Ta3a, KHUAKOCTH M TBEPAOrO (KPUCTAUIMYECKOTO) Tesa, HAeajdbHbIA Ia3, TOUCUHBIN 3apsij,

OIHOPOJHOE SJICKTPHUICCKOC IOJIC;
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pa3iauyaTth ycIoBUS (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOIIHI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATH U OOBACHATH MEXaHUYECKHE MPOLIECCHI U SBJICHUS, UCTIOIb3Ys] OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JABUKEHUS, POPMYJIbl KHHEMATHUKH PAaBHOYCKOPEHHOTO JBIKEHUs, MpeoOpa3zoBanus ["anues A CKOPOCTH U MepeMelleHus,
3aKOHBI HBIOTOHa, MNPUHIHUII OTHOCUTCIBHOCTH FEUII/IJICSI, 3aKOH BCCMHPHOI'O TATOTCHHUSA, 3aKOHLI COXPAHCHUA HMITYJIbCA U MEXaHUYEeCKOH
SHEpIruu, CBA3b pa6OTBI CUJIBI C M3MCEHCHHEM MEXaHMYeCKOH OHCpPrruu, YCJIOBUA PABHOBCCHUA TBépl[OI‘O Tena), IIpu 5TOM HCIIOJIb30BATh
MaTEeMaTHUYECKOE BbIpaKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHSI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: IpeoOpaszoBanuil ['amuies, BTOporo u
TpeThero 3akoHOB HpI0TOHA, 3aKOHOB COXPAHEHMSI UMITYJIbCa U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHU S,

AQHAIM3UPOBATh U OOBICHATH TEIIOBBIC MPOLIECCHl U SBIICHUS, UCTOIB3Ysl OCHOBHBIC nonoxeHuss MKT u 3akoHbl MOJIEKYISIpHON (U3KUKH U
TEPMOJMHAMHKHU (CBSI3b JABIICHUS HIEAJHHOTO ra3a CO CpeJHEHl KMHETHYeCKOHl SHepruell TerIoBOro IBMKEHHS U KOHIICHTpAIUeil ero
MOJICKYJI, CBA3b TCMIICPATYPhI BEIIECCTBA CO cpez{Heﬁ KHHETHYECKOM BHCPFHGﬁ TCIIJIOBOI'O ABHKCHUA €0 4aCTHUll, CBA3b AaBJICHUA NCAJIbBHOI'O
raza ¢ KOHIIEHTpalUHMEl MOJIEKYJ M €ro TeMIIeparypoil, ypaBHeHue MeHneneeBa—Knanelipona, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHMsI SHEPruu B TEIUIOBBIX IMpolleccax), MPU ATOM HCIONIB30BaTh MAaTEMAaTHUECKOE BBIPAKECHHE 3aKOHOB, YKa3bIBaTh YCIOBHS
MPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knaneiipona;

AHAIM3UPOBATh U OOBSCHATH DIEKTPUUECKUE SIBICHUS, UCIIONB3Ys OCHOBHBIC MOJOXKEHHUS U 3aKOHBI AJEKTPOAMHAMUKH (3aKOH COXPaHECHHS
ANEKTPUUECKOTO 3apsa, 3akoH KylloHa, MOTEHIMAaIbHOCTh 31EKTPOCTATUUECKOTO MOJIsA, IPUHIIMI CYTIEPIIO3UIINH HIEKTPUUECKUX TOJIeH, pU
9TOM YKa3bIBas YCJIOBUS IMPUMCHUMOCTHU 3aKOHA Ky.]'IOHa, a TaKXKC INPAKTUYCCKN BAXKHBIC COOTHOMICHUA: 3aKOHBI Oma IJId ydaCTKa e 1 JJIA
3aMKHYTOM 2JIeKTpUUeCcKOu 1ernu, 3akoH Jxoyns—Jlenna, npasmia Kupxroda, 3akonsr @apajes 11st SJIeKTPOIIn3a);

OIINChIBAThH (1)I/I3I/I'—ICCKI/IG MMpOoHECChbl U ABJICHHWA, UCIIOJIB3YA BCJIIMYUHBI: IIEPEMCUICHUC, CKOPOCTh, YCKOPCHUE, UMITYJIEC TCJIa U CUCTCEMBI TCII,
CWJIa, MOMEHT CHJIbI, JaBJICHWE, TOTEHIMAallbHAs JHEPrus, KHHETUYECKas DHEPrus, MeEXaHW4YecKas »JHeprus, padoTa CHIIHI,
LEHTPOCTPEMUTENLHOE YCKOPEHHUE, CUja TSKECTH, CHJIa YINPYTrOCTH, CUJia TPEHHUs, MOIIHOCTb, SHEPTUsl B3aUMOJCUCTBUS Tena ¢ 3eMiEi
BOM3M €€ TOBEPXHOCTH, SHEPTHsl ympyrou nedopmanuu TpYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAs TemIeparypa Tena, pabora B

TEPMOJIMHAMHUKE, BHYTPEHHSSI YHEPTUS UACATBHOTO OJJHOATOMHOTO Ta3a, paboTa u1eaqbHOTO ra3a, OTHOCUTEIbHAS BIAKHOCTH Bo3ayxa, KI1JI
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UJCAIBHOIO TEIUIOBOTO JBUTATENS; JICKTPHUUECKOE I0JIE, HAIPSHKEHHOCTD JIEKTPUYECKOrO I0JIA, HANPSHKEHHOCTD OIS TOYEUHOrO 3apsia
WM 3apsUKEHHOIO 11apa B BAKYYME M B JAMDJICKTPHUKE, ITOTEHLMA IEKTPOCTATUYECKOIO I0JIs, Pa3HOCTh IOTEHIUAIOB, 3JIEKTPOABUKYILAS
Cuja, CHJIa TOKA, HAIPsKEHHWE, MOIIHOCTb TOKA, IEKTPUYECKas EMKOCTh IIOCKOTO KOHACHCATOpa, CONPOTUBIECHHE YydacTKa LENU C
IIOCJIE0BATENBHBIM U ITAPAJUIEIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTUS IIEKTPUYECKOTO MOJI KOHACHCATOPA;

OO0BSICHATH OCOOCHHOCTH MPOTEKaHHUA (U3NYECKUX SBICHHI: MEXaHHYECKOE IBIKEHHE, TEIJIOBOE JBM)KEHHE YAaCTHUI[ BEIIECTBA, TEILJIOBOE
paBHOBecHe, OpOYHOBCKOE JBHXEHHE, MU (y3us, ncnapeHue, KUIeHue U KOHJEHCalus, MJIaBIeHUe U KpUCTaIN3alysl, HalpaBIeHHOCTh
TEIJIONEPEIayy, JIEKTPU3ALUS TEN, SKBUIIOTCHIIMAIBHOCTD IIOBEPXHOCTH 3apsKEHHOIO IIPOBOIHMKA;

IPOBOJUTH HCCIICOBAaHUE 3aBHUCHUMOCTU OJHOW (PU3MYECKON BEIUMYMHBI OT JPYTrOoil ¢ HCHOIb30BAHUEM IMPSAMBIX W3MEPEHUH, MPH 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHpPOBATH PE3yJIbTAThl MOJTYYEHHOW 3aBHCHUMOCTH (DU3MUYECKMX BEIMYUH B BHIEC TPAPHUKOB C YYETOM
a0COJIIOTHBIX MOTPELIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOABI 110 PE3YyJIbTaTaM MCCIIEI0BAHUS;

IIPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYMH, IPU 3TOM BBIOMpPATh ONTUMAJIbHBIA METOJ U3MEPEHUs, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHTEJIBHBIE TIOTPEIIHOCTH IIPSAMBIX U KOCBEHHBIX U3MEPEHHUN;

IPOBOAMTH OMBITHl O TPOBEPKE NPEJIOKEHHONW TUIOTE3bl: IJIAHUPOBATh SKCIEPUMEHT, COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
aHaJIM3UPOBATH MOJIIYYCHHBIEC PE3YNIbTAThI U JENIATh BBIBOJ O CTATYCE MPEII0KECHHOW TUIIOTE3BI;

coOnronarh npaBuwia O€30HacHOr0 TpyAa NMPU IPOBEACHUHM MCCIEIOBAaHUM B paMKax yuyeOHOro SKCIIEpUMEHTa, MpakTUKymMa U y4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JESITEIBHOCTH C UCIOIB30BaHUEM U3MEPUTENbHBIX YCTPONCTB U 1a00paTOpHOro 000py10BaHHUS;

pemath pacy€THbIE 3a/1a4d C SBHO 3a/IaHHOM M HESIBHO 3aJaHHOM (PU3MYECKOW MOJIENbI0: Ha OCHOBAaHUU aHaJIM3a YCIOBUS OOOCHOBBIBATh
BbIOOp (hM3HUYECKON MOJIeNIN, OTBEYAOLIEH TpeOOBaHUAM 3aauH, IPUMEHATh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3MYECKUX
TEOPUM IIPU HCIIOJIB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHUs 3ajad, IPOBOAUTH PAaCUYEThl HAa OCHOBAHUM HUMEIOLIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YJIBTATHI U KOPPEKTUPOBATH METO/IBI PELIEHUS C YUYETOM MOJYYEHHBIX PE3YJIBTATOB;

pelaTh KaueCTBEHHBIE 3aauil, TpeOyIole MPUMEHEHHs 3HAHUI U3 pa3HBIX pa3/iesioB Kypca (PM3MKH, a TAK)Ke MHTETpallui 3HAaHUH U3 APYruxX
IIPEMETOB €CTECTBEHHO-HAYYHOTO LHKJIA: BBICTPAWBATh JIOTMYECKYIO LEMOYKY pPACCYyKIECHHW C OIOpPOM HAa H3Y4YECHHBIC 3aKOHBI,

3aKOHOMEPHOCTHU U q)HBI/I‘IeCKI/Ie SABJICHUSA,
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UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS [T OOBSICHEHNSI OCHOBHBIX TPUHLUIIOB PAa0OThI HU3MEPUTEIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MTPOIIECCOB;

MPUBOAUTH MPHUMEPHI BKJIaJla POCCUMCKUX M 3apyOeKHBIX YYEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO
MHpPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTU;

aHAJM3UPOBATh U OIICHUBATH MOCJICACTBHUS OBITOBOM M IIPOU3BOJACTBEHHOM JCITEIPHOCTH YEJIOBEKA, CBA3AHHOU C (DU3UYECKUMHU MPOIECCaMU,
C TO3HUIUH DKOJIOTHYECKOW OE€30MacHOCTH, MPEACTABICHUN O PAIMOHAILHOM IMPUPOJOINOIB30BAHUN, a TAaK)KE Pa3yMHOM HCIIOIb30BaHUU
JOCTYIKEHUH HAYKH M TEXHOJIOTHH JIJIsl TATbHEHIIIET0 Pa3BUTHS Y€IIOBEUECKOro 00IIeCTBa,

MIPUMEHSATh PA3JIMYHbBIE CITOCOOBI PabOThI ¢ MH(pOpMALMEH (HU3UIECKOTO COACP)KAHUS C HCIIOIh30BAHUEM COBPEMEHHBIX MH(DOpPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCIOJIH30BATH COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, TIEPepabOTKH U NPEAbIBICHUS y4eOHOU 1
HAYYHO-TIOMYJISIPHON HMH(OpPMAINK, CTPYKTYpPUPOBAHUS W HMHTEPOpPETAUU HHPOPMAIMK, TOTYyYEHHOM U3 PAa3IMYHBIX HCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOIY4aeMyl0 HH(OpPMAIMIO U OLIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMN, TaK U Ha
OCHOBE aHAJIN3a UCTOYHUKA HHPOPMALINH;

MPOSBISATh OPraHU3allMOHHBIE W TO3HABATEIbHBIE YMEHHS CAMOCTOSITENILHOTO MPHOOPETEeHHs HOBBIX 3HAHUH B TMpOIECCE BBIMOIHEHU S
MIPOEKTHBIX U yueOHO-HCCIIeIOBATEIHCKUX PAdOT;

paboTaTh B TpyHIe C HUCHOJHEHHUEM pAa3JIUYHBIX COIMATIBHBIX pOJeH, IMIaHUPOBaTh pabOTy TPYIIBL, PAIMOHATIBHO PACHPENeNsTh
NCATCIIBHOCTL B HGCTaH)IapTHBIX CI/ITyaHI/ISIX, AACKBATHO OIICHMBATH BKJIAJ KaXKJI0T'0 U3 y‘IaCTHI/IKOB prnHBI B peHIGHI/Ie paCCManHBaeMOfI
poOIeMBI;

IPOSBIISATH MOTHUBALIMIO K OyyIiel mpohecCUOHATBHOM NeSTENIbHOCTH 10 CTIEHHUaIbHOCTAM (PU3UKO-TEXHUUECKOT0 IPOpuUIIs.

K kon1y o6ydenus B 11 knacce nipeIMeTHbIE pe3yIbTaThl HA YTIYOJIEHHOM YPOBHE JIOJKHBI OTPaXaTh COPMHUPOBAHHOCTD y O0yUYaIOUIUXCS YMEHHIA:

MOHUMATh POJb (QU3UKKA B DKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMATIBLHOM U ATUYECKON cdepax esATeTbHOCTH YeIOBEKa, POJIb M MECTO

(I)I/I3I/IKI/I B COBpCMeHHOﬁ Haquoﬁ KapTUHC MHpa, poOJib aCTPOHOMHU B HpaKTHqCCKOﬁ JIeITEILHOCTH 4YelIOBeKa U JallbHeHIleM HAay4YHO-
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TEXHUYECKOM DPAa3BUTHUH, 3HAYEHHUE OMNMCATENIbHOW, CUCTEMAaTH3UPYIOIeH, OOBSICHUTEIBHOW M NPOTHOCTHYECKOW (QYHKUUH (uzndeckon
TEOPHUH — AJIEKTPOJUHAMUKHU, CHEIHMATbHON TEOPUU OTHOCHTEIBHOCTH, KBAaHTOBOH (M3WKH, posib (pusnueckod TeopuHu B (HOPMHUPOBAHUU
npeACTaBiIeHU O (PU3MYECKON KapTHHE MHpa, MEeCTO (U3NYECKOH KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O NIPUPOJE;

pa3nnyarh YCJIOBUS NMPUMEHMMOCTH MoJeneill (u3nyeckux Ten M MPOIEecCOB (SBICHUN): OJHOPOIHOE HIIEKTPUUYECKOE M OJIHOPOIHOE
MarHuTHOE I10JI, TapMOHMYECKHE KOJIeOaHUs, MaTeMaTHYECKUN MAasTHUK, WJCaJbHBIA IMPYKUHHBIH MAasATHUK, FapMOHHUYECKHE BOJIHBI,
UJIeabHBIA KoJIeOaTEeIbHBIA KOHTYP, TOHKAS JIMH3a, MOJIEJICH aToMa, aTOMHOTO siipa U KBAHTOBOM MOJIEJIM CBETA;

pas3inyath yciaoBus (TpaHULbl, 001aCTH) MIPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHUMATh BCEOOLUI XapakTep (pyHIaMEHTalbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBACHATH HJIEKTPOMArHUTHBIE MPOLIECCHl U SBJICHUS, UCHOJb3ysd OCHOBHBIE MOJOXKEHHUS M 3aKOHBI JEKTPOJMHAMMKH U
CHEIMAIbHOM TEOpUM OTHOCUTENBHOCTH (3aKOH COXpaHEHHUs JJIEKTpUYECKOro 3apsnga, cuina Awmmepa, cwia JlopeHuna, 3akoH
AJIEKTPOMAarHUTHOW WMHAYKUMHU, npaBuio Jlenna, cBsizp D/1C caMOMHIYKIIMU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENH CO CKOPOCThIO M3MEHEHHUS
CHJIBI TOKA, OCTYJAThl CIIEUATbHON TEOPUN OTHOCUTEIbHOCTH DWHIITENHHA);

AHAIN3UPOBATh U OOBSACHATH KBAHTOBBIE NMPOILIECCHl U SIBJICHUS, UCIOJB3YS MOJIOKEHUS KBAHTOBOM (M3MKHM (ypaBHEHHME ODMHINTENHHA AJs
¢doroaddexra, mepBelii W BTOpoW moOCTynaThl bopa, MpUHLIUI COOTHOLIEHMs HeomnpenenéHHocTeil ['eif3eHOepra, 3aKOHBI COXpaHEHUS
3aps10BOTO U MacCOBOI'O YHCEJ M SHEPTUH B AJICPHBIX PEaKIMIX, 3aKOH PaJHOaKTUBHOIO paciasa);

ONMHUCBHIBaTh  (U3NYECKHE TPOLECChl U  SBJICHUSA, UCIONb3YS BEJIWYMHBL HANPSDKEHHOCTh  JJEKTPUYECKOTO IO, MOTEHIHAal
ANEKTPOCTATUYECKOr0 IIOJISI, PA3HOCTh ITOTEHLHAJIOB, AJIEKTPOJABMIKYIIAs CWJIA, MHAYKIUS MarHUTHOIO ITOJISl, MarHUTHBIM ITOTOK, CHJa
AmMriepa, WHIYKTHUBHOCTb, JJIEKTPOJIBIKYIAs CHJIa CAMOMHIYKIUH, SHEPryus MarHUTHOTO MOJSi IMPOBOJAHHMKA C TOKOM, PEISTUBHCTCKHM
UMITYJIbC, TTOJTHASI DHEPTHUsl, SHEPTUS ITOKOSI CBOOOJHOMN YAaCTHUIIBI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi SApa, SJHEPTus CBS3U

AApa,
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O0BSICHATH 0COOEHHOCTH NMPOTEKAHUS (PU3UUECKUX SBJICHHIA: FJIEKTPOMArHuTHAsE UHAYKLUS, CAMOMHYKIIUS, Pe30HaHC, UHTEp(PEPEHIINUS BOJH,
nudpakiys, JUCIepcHs, OJIHOE BHYTpEeHHEe OTpakeHue, Gotoanekrpuieckuii apdekr (pororddexr), anbda- u 6era-pacnasl saep, raMma-
U3JIy4eHue suep, GU3n4ecKrue MPUHIMIIBI CIEKTPATBHOTO aHAIN3a U paboTHI J1a3epa;

OIIPENeNATh HAlpaBJICHUEe UHAYKIIMA MarHUTHOTO TIOJISl IIPOBOHUKA C TOKOM, CHIIBI AMriepa u cuiibl JIopeHIa;

CTPOUTH N300pAKECHHE, CO3/]aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOH JIMH30M, U PACCUUTHIBAThH €TO XapaKTEPUCTHKH,

NPUMEHATh OCHOBOIIOJIAraloINe ACTPOHOMHUYECKHE TOHSITHS, TEOPHHM M 3aKOHBI JUIA aHaidu3a M OOBSICHEHUS (PU3MUYECKHX IPOLECCOB,
MPOMCXOJISIINX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMaX, B MEXKTAJIAKTUIECKOM Cpelie; IBUKCHUST HEOSCHBIX TeJI, YBOJIIOIMH 3BE3/1 U BeeeHHOI;
NPOBOJUTHh HCCIICJOBAHUE 3aBHUCHUMOCTEH (DU3UYECKUX BEIUYMH C HCIOJIb30BAHUEM TPSAMBIX HM3MEPEHHI, TPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHpPOBATh pE3yJbTaThl IMOJYYCHHOH 3aBHCUMOCTH (PH3MUECKUX BEIMYMH B BHJIE TIpadUKOB ¢ y4ETOM aOCOIFOTHBIX
MOTPEIIHOCTEH U3MEPEHH, AeTaTh BEIBOBI IO PE3yJIbTaTaM UCCIIETOBAHMS,

NPOBOJIUTh KOCBCHHBIC W3MEPEHUST (PU3MUCCKUX BEJIUYHH, TIPU STOM BBIOMPATh ONTUMAIBHBIA METO/ U3MEPEHUSs, OIICHUBATh a0COJIOTHBIC U
OTHOCHTEJIbHBIC TIOTPEIIHOCTH NPSMBIX 1 KOCBEHHBIX NU3MEPEHUIA;

IPOBOJUTH OIBITHI MO IPOBEPKE MPEJIOKEHHOM TMIOTE3bl: IJIAHUPOBATh AKCIEPUMEHT, COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY,
aHAJTM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI U JIEATh BBIBOJI O CTATyCe MPEI0KEHHOW THITOTE3HI;

OIIHCBHIBATH METO/IBI MTOJTyYSHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHIA;

coOuoiaTh TMpaBujia 0€30MacHOro TpyAa HpU MPOBEJAEHUU MCCIEJOBAHUN B pamMKax y4yeOHOro SKCIEpHMEHTa, MPAaKTUKyMa U y4eOHO-
MCCJIEIOBATEIbCKOM U MMPOEKTHOMN AESITEIbHOCTHU C UCTIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYOBAHMUS;

pewiath pacu€THble 3aJaud C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (U3MUECKOW MOJIeNbI0: HAa OCHOBAHUHU aHajM3a YCIIOBHs BBIOMpATh
(du3nveckne MOJIeNTH, OTBEYAIOIIHE TPEOOBAHUSAM 3aa4uH, IPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIAaThl (PHU3NIECKUX TEOPHA
IIPY WCTIOJB30BAHUN MATEeMaTHYECKAX METOOB PEUICHHS 3a/a4, MPOBOJUTH PAacuéThl HA OCHOBAHMM MMEIOIIMXCS JaHHBIX, aHAJIH3HUPOBAThH

PE3YJIbTAThI U KOPPECKTUPOBATH METOJAbLI PCILICHUA C y‘-IéTOM MOJIYUYCHHBIX PC3YJIbTATOB,
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pemaTh KaueCTBEHHBIE 3a7aui, TPeOyIOIe MPUMEHEHHS 3HAHUI U3 Pa3HBIX pa3/esioB Kypca (M3MKH, a TAK)KE MHTETPALMU 3HAHUHA U3 JPYTHUX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJIA: BBICTPaWBaTh JIOTUYECKYIO IIEMIOYKY pacCYKJIEHHH ¢ ONopoll Ha W3Y4YEHHbIE 3aKOHBHI,
3aKOHOMCPHOCTH 1 (1)I/I3I/I‘-IGCKI/I€ SIBJICHUSA,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS ISl OOBSCHEHNSI OCHOBHBIX IPUHLUIIOB PAa0OThI U3MEPUTEIBHBIX IPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX ITPOLIECCOB;

IPUBOAUTH NPUMEPHI BKIIA/Ja POCCUHCKUX U 3apyOEkHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE IIPOLECCOB OKPYXKAIOILEIro
MHpa, B Pa3BUTHUC TCXHUKU U TGXHOJIOI‘I/II\/JI;

aHaAJIM3UPOBATh U OLEHUBATH MTOCIEICTBUS OBITOBOM M MPOU3BOJICTBEHHON J1€ATEILHOCTH Y€I0BEKa, CBA3aHHON ¢ (PU3MYECKMMHU MPOLECCaMH,
C TO3UIMH 3KOJIOTHYECKOH 0e30macHOCTH, NMPEACTAaBICHUN O pPAlMOHAIBHOM IMPHUPOAOIOJIB30BAHUH, a TAKXKE Pa3yMHOM HCIIOJIb30BAHUH
JOCTH)KEHUH HAyKU U TEXHOJIOTMH AJIs NalbHENIIEro pa3BUTUS 4EI0BEYECKOro O0IIeCTBa;

NPUMEHSATH Pa3IMyHbIe CIIOCOOBI paboThl ¢ MHPOpManuell GU3NIECKOTO COJCPKAHUS C UCTIOIH30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX
TEXHOJIOTUH, IPU 3TOM UCIOJIb30BATh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOIOTUHU ISl [TIOUCKA, MepepaboTKU U NpeAbsiBICHUs y4eOHOU 1
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuK, CTPYKTYpPUPOBAHUS W MHTEpIpeTaluy WHPOPMALUHU, MNOJIYYEHHOM U3 pa3iMyHbIX HCTOYHHUKOB,
KPUTHYECKH aHAJIU3UPOBATH IMOIY4aeMyl HH(OpPMAlMIO U OLIEHHWBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHWUM, TaKk U Ha
OCHOBE aHaJll3a UCTOYHUKA HH(pOpMalLINY;

MMPOSABJIATE OPTraHU3allMOHHBIC W IMO3HABATCJIIBHBLIC YMCHUA CaMOCTOATCIBHOI'O HpI/IO6pCTeHI/I5[ HOBBIX 3HAaHHH B Mponeccc BBIITOJIHCHHUA
MPOEKTHBIX U y4eOHO-HCCIeA0BaTENbCKUX PadoT;

paboTaTh B TpynIne C HCIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJeH, IJIaHUpOBaTh pabOTy TpYIIBL, PAlUOHAIBHO paclpeaesiTh
ACATCIIBHOCTE B HCCTAHAAPTHBIX CUTYyalHAX, aACKBATHO OLUCHHMBATH BKJIAA KaXXAOT'O0 M3 YYACTHUKOB I'PYIIIBI B PCIICHHC paCCManHBaeMOﬁ
poOIeMbl;

MPOSBIISATH MOTHUBALIMIO K OyyIiel mpohecCHOHANBHOM NesSTEIbHOCTH 10 CTIEHHUaIbHOCTAM (PU3UKO-TEXHUUECKOTr0 IPpOoduIIs.
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4.2 ®duznka aToma 5 https://m.edso00.ru/ZLJ435GQC
43 ®wu3mMKa aTOMHOTO Spa U 3JIEMEHTapHBIX 5 https://m.edso0.ru/OAWLMHSOT
YaCTHIL
Hroro no pazgeny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 12 https://m.edsoo.ru/RPXW8WN4N
Hroro no pazgeny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nUecKuil MPaKTHKyM 16 16 https://m.edsoo.ru/ELIALIAJIF
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https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF

Hroro no pazueny 16

Paznen 7. OBOBIIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne

7.1 HPEAMETHOTO CO/CPIRATIHA 1 OTIbITa 15 https://m.edso0.ru/P5CGRX7IW

NeSITeTbHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon

Hroro no pazgeny 15

PeszepBHoe Bpemst 10 https://m.edsoo.ru/E65RY9XLB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacoB
Ne Tema vooKa K I Hara DJIeKTpoHHbIe HU(pOBbIE
n/n P Bcero OHTPOTLHBIC paKThieckue U3YYEeHUS o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI

1 DH3HKa — GyHAAMEHTATLHA HAYKa O 1 https://m.eds00.ru/4GD12L 71X
pupoie

2 Hay4HbIH METOJ| 1103HAHNS U MeTOHfI 1 https://m.edsoo.ru/47JULOILY
UCCleIOBaHMs PU3NUECKUX SBICHUI
DKCIIEPUMEHT U TEOpUs B MPOLECCE

3 no3HaHus npuposl. Habmonenue u 1 https://m.edsoo.ru/RV2VFFZL6
9KCIIEPUMEHT B (pH3UKe

4 CrocoObt u3mepens usiieckix 1 https://m.edsoo.ru/BKMS7EYQO5
BEJIMYUH
AOCONI0OTHAS U OTHOCUTEIbHAS

) HOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX 1 https://m.edso00.ru/K3LQI3CFT
BEIIMYUH
MonenupoBanue B ¢pusuke. Poib u mecto

6 q)mHKHVB (hopMHpOBAHHH COBpEMEHHOH . 1 https://m.edso00.ru/85PJ5YR4H
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
eATeILHOCTH JIF0IeH
Mexannyeckoe apmxenue. Cucrema

7 orcdera. OTHOCHTEIEHOCTE 1 https://m.edso0.ru/QUQYCWDZP
MeXaHW4eCcKoro aBrkeHus. [Ipsmas u
oOpaTHas 3a/1a4ll MEXaHUKU
Pannyc-BekTop MaTepHualibHON TOUKH, €TO

8 HPOCKIITH Ha OCH KOOPIHAT. 1 https://m.edsoo.ru/PEUIZ2QE
Tpaekropust. [lepemenienne. CkopocTs.
Nx npoekiuu Ha OCU KOOpAUHAT

9 PasromepHoe npamomHeiiHoe 1 https://m.edsoo.ru/ZNKXP8MEF

neuxenue. ['paduyeckoe onucanue
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https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF

10

PaBHOMEPHOTO IPSIMOJIMHEHHOTO
JIBUKECHUS

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Penrenue 3anau

bubmuorexa [JOK
https://m.edso0.ru/761d18aa

11

HepaBHomepHoe aBukenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JIBUKEHHE C TOCTOSIHHBIM YCKOPEHUEM

https://m.edso0.ru/YKQTORS20

12

['padmyeckoe onucanue
MNPSIMOJIMHEHMHOTO JIBUXKCHHUSI C
MOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

14

15

16

CBo0Oo1HOE MajicHHE. Y CKOpEHUE
CcBOOOIHOTO IMaieHusI. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BpPEMEHU U UX rpaduKu

JIBi>keHue Tena, OpOIIeHHOro O/ YIII0M
K TOPU30HTY

KpusosnueliHoe nBuxkenue. J[BuxeHue
10 OKPY>KHOCTH. YTJIOBas U JIUHEWHAs
ckopocts. [lepron u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpEHHUE

KonTtponbHnas padora Nel o Teme
"Kunematuka"

https://m.edsoo.ru/UYVYXC8JD

https://m.edsoo.ru/W6B8TSPKM

https://m.edso0.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

18

HepBLIﬁ 3akoH HeroToHna. HepuuanbHbie
cucreMsbl orcuéra. [IpuHnmn
oTHocuTenapHOCTH I'anmnes.
HennepuuanbHbie CHCTEMBI OTCUETA

Cuna. PaBHozeiicTBytomas cuna. Bropoit
3akoH Herotona. Macca

https://m.edsoo.ru/8FO42H1L2

https://m.edso00.ru/2QC075VDL

19

Bzaumopeiictue ten. Tpernil 3aKoH
Hsrotona

https://m.edsoo.ru/NAD4VZADH

20

[Tpunnun cynepriozunuu cuil. Pemenue

52

https://m.edsoo.ru/MQI163A50



https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O

3aaa4 Ha IPUMCHCHHUEC 3aKOHOB Hrrotona

21

3aKOH BCEMUPHOIO TATOTEHUSI.
OKBUBAJICHTHOCTb IPABUTALMOHHON U
WHEPTHOU MacChl

https://m.edsoo.ru/AE40LUZYB

22

23

24

25

26

27

28

Cwita TSDKeCTH U YCKOPEeHHE CBOOOHOTO
HajacHus

JIBrxkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIyTHHKOB. [lepBas
KOCMHUYECKasi CKopocThb. 3akoHbl Keruiepa

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona u BusbI cun
Tpenus. [[BuxeHue B )KUJAKOCTU U Ta3e ¢
Y4ETOM CHIIBI COTIPOTHBIICHUS CPEIIBI
Jasnenue. ['uapocraTruueckoe 1aBIeHUE.
Cuia Apxumena

AOCOJIIOTHO TBEPJIOE TEJIO.
[ToctynarensHoe U BpaliaTeiabHOe
JBHKEHHE TBEPIOTO Tella

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [lnedo cumbl

https://m.edso0.ru/36LBC4Z0QJ

https://m.edsoo.ru/F756 CAPFB

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

29

30
31

CrnoxeHune cuil, IpUIOKEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.
YcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunsl paBHOBecus

Pemenue 3amau

KonTponbnas padota Ne2 o teme
"lunamuka. CtaTuka TBepJoro Temna"

https://m.edsoo.ru/VFOEBAS878

https://m.edso00.ru/Q3QEPZXMR

https://m.edso0.ru/41IHS90LZD

32

HNMnynsc maTepralbHONU TOUYKH, CUCTEMBI
MaTepualbHbIX ToueK. LleHTp Mace
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. Teopema
0 JIBIDKEHHUU [IEHTpa MaccC

https://m.edsoo.ru/3SPBMZ3HII
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https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

NMiynbC CHITBI M I3MEHEHUE UMITYIIBCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeakTrBHOE IBHKEHHE

https://m.edso00.ru/ANJW80116

34

MoMeHT nmnysbca MaTepraabHON TOUKH.
[IpencrasieHue 0 COXpaHEHMU MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX

https://m.edsoo.ru/CHS9DBRA4I

35

Pemenue 3amau

https://m.edso0.ru/224025Z6M

36

37

38

39

PaboTa cuiibl Ha MAJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
npejcTaBicHue paboThl CHITbl. MOIIIHOCTh
CHJIbI

Kunernueckas sueprusi. Teopema o6
U3MEHCHUU KHHETUYECKON SHEPTUH
MaTepUAIBHON TOYKHU

HOTGHHI/Ia.HBHI)Ie 1 HCIIOTCHIUAJIBHBIC
CHIIBI. HOTCHHI/IaJ'IbHaH OHCPI'Hs. BTOpaH
KOCMHYCCKasA CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. Cas3b
pa6OTI)I HEIMOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHMIECKOMN OHCPIrun
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHU4YEeCKOMH OHCPIrun

https://m.edsoo.ru/B7N1YBP1N

https://m.edsoo.ru/N5SQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.edsoo.ru/66P2WGWS4

40

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyium aisa uieaibHOM
KUJKOCTH

https://m.edsoo.ru/OIC610G5F

41

42

43

KonrtponsHas padora Ne3 o reme
"3aKOHBI COXpaHEHUS B MEXaHUKe"

Pa3BuTHe npencraBieHuid 0 mpupoe
ternoThl. OcHOBHBIE nonoxenust MKT.
JMuddysus. bpoyHoBckoe qBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJBIX TeJ. XapaKTep IBUKEHUS U
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https://m.edsoo.ru/SO90PC322

https://m.eds00.ru/0ZTXY71SW

https://m.edsoo.ru/UX8FMV2CU



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU

B3aUMOJEHCTBUS YaCTHII BEILIECTBA

Macca u pazMepsl MOJIEKYJT (aTOMOB).

44 KonunuectBo Bemectsa. [locrossHHas 1 https://m.edso0.ru/SFCL7ZUUO
ABoraapo

45 ~ lewmeparypa. Temiosoe paprosecie. 1 https://m.eds00.ru/SDOFUFGIL
[lIkana [enbcust

46 Abcomorias Temmepatypa. 3akon 1 https://m.eds00.ru/27RGL3V1G
JanpToHa
CBs13b a0COIIOTHOI TemnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO

47 CpeIHEeH KHHEeTUYECKON dHEepruei 1 https://m.edsoo.ru/N6ETZ0LDZ
MOCTYNATEILHOTO TEIJIOBOTO ABMKCHHUS
e€ yacTull

48 OcnoBHoe ypaBuenue MKT 1 https://m.edso0.ru/E65TLSWXG

49 Pemenne 3amau 1 https://m.edsoo.ru/8U427HIYJ

50 Wneanwublii ra3. 'a30BbIe 3aKOHBI 1 https://m.eds00.ru/01M0X0OV4B

51 Ypasueune Mexzeeesa-Kuaneiipowa. 1 https://m.edsoo.ru/7TRAZ800M4
Pemenue 3agau

52 Msonponeccsi B uacaHOM rase ¢ 1 https://m.edsoo.ru/UQISUVODW
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'paduueckoe npencrapnenue

53 U30IIPOLIECCOB: U30TEpPMa, U30X0pa, 1 https://m.edsoo.ru/W1HC88PJ4
n3zobapa

54 Pemenue 3amau 1 https://m.edsoo.ru/EGRV58D9F

55 O00011eHNe U CUCTEMAaTU3AINS 3HAHUI 1 https://m.eds00.r/EDM5ZTZCY
o teme "OcHoBel MKT"

56 Konrpomsnas pabora Ne4 mo Teme 1 1 https://m.edso00.ru/LTSZA1JQ7
"OcHoBel MKT"
TepMoanHaMuyeckasi cuctema. 3ajaHue

S7 BHEIIHUX ycnoBul st T/ cuctemsl. 1 https://m.eds00.ru/4L636LXVZ

Breninue n BHYTPCHHUC MMApaMCTPHI.
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https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ

[TapameTtpsl T/] cuctemsbl Kak cpeaHue
3HAUYCHUS BEJIMYMH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3sBodibHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

https://m.edsoo.ru/LYMWYVLIRP

59

Mopenb naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TOU MOJIENIN

https://m.edso0.ru/FOQVOQKQ8

60

61

VpaBuenne MenneneeBa-Kianeiipona u
BBIpaXEHHE JIsl BHYTPEHHEW SHEPruu

BeIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MJI€aJIbHOIO Iasa.
KBa3sucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

https://m.edsoo0.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

62

63

64

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

Boruncnenue paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme
Tennonepenava kak crocod W3MeHEHUs
BHyTpeHHel sHeprun TJl cucreMsl 6e3
COBEpIIEHMSI paObOThI

KOHBGKIII/IH, TCIJIOMMPOBOJHOCTD,
H3JTyUYCHUC

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5GEKP7

https://m.edsoo.ru/QM4T9ETSS8

65

66

KonnuectBo Temnotel. TenmnoéMKOCTh
Tena. Y 1eIbpHas U MOJISIpHAs
TEMIOEMKOCTH BeIleCcTBa. Y ieJbHas
TEIJIOTa CrOpaHus TOIIINBA

Pacuér konuyecTBa TEIIOTHI IPH
TeIIonepeaye

https://m.edsoo.ru/RQASBF9Q5

https://m.edsoo.ru/B4ANQ2B026

67

Pemenue 3agau

https://m.eds00.ru/0QIVD6XJT

68

[TonsiTne 06 aguabaTHOM MpoOIIECCE.
IlepBrlil 3aKOH TEPMOAMHAMUKHU

56

https://m.eds00.ru/SOXBMXFYN



https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/SQXBMXFYN

69

KosngecTBo TemoTsl U paboTa Kak Mephbl
U3MEHEHUs BHYTpeHHeW sHepruu T/1
CUCTEMBI

https://m.edsoo.ru/59W3F1X49

70

71

BTopoii 3aKk0H TepMOJMHAMUKH J1JIS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpatumMocTh MpUpoOIHBIX
MIPOLECCOB

[IpuHUMIIBI AEACTBUS TEILUIOBBIX MAILVH.

KIIJT

https://m.edso0.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

72
73

74

75

MakcumanbsHoe 3Hadenue KIT,. Iukn
Kapno

Pemenue 3amau

DKOJOTHUYECKHE aCTICKTHI NCIIOIb30BaHUS
TEIUIOBBIX JABUrarenen. Temnosoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
O06o01IeHre U cucTeMaTr3aIysa 3HaHUH

no teme "Tepmonunamuka. TernoBbie
MalIuHbl"

https://m.eds00.ru/QATFSEOKO

https://m.edsoo.ru/UYVVIT878

https://m.edsoo.ru/ZIFEWQ2SV

https://m.edsoo.ru/A6UQLWI1EB

76

77

78

79

KonrtponsHas pabota Ne5 no reme
"Tepmonunamuka. TeniaoBbie MalTuHbI"

[TapooOpazoBanue u KOHICHCAIIHS.
Hcnapenune u kuneuue. Y nenpHas
TEIJI0Ta MmapooOpa3oBaHUs

HaCI)IHIeHHI)IG 1 HCHACBIIICHHBIC HapI)I.
KauecTBeHHasa 3aBUCHUMOCTD IIJIOTHOCTH U
JaBJICHUA HACBIILICHHOI'O Hapa oT
TEMIEPATYPhI, UX HE3ABUCUMOCTD OT
00BbEMa HACHITIIEHHOTO Tapa.
3aBUCHMOCTh TeMIIEpaTyphl KUIIEHUS OT
JaBJICHUA B X KUAKOCTU

BnaxxnocTs Bo3yxa. AGCOMOTHAS U
OTHOCHUTEIbHAS BIAKHOCTD

57

https://m.edsoo.ru/X4AG7PJVJ]

https://m.edso0.ru/W4505S1GQ

https://m.edso0.ru/810XNZKD1

https://m.edso00.ru/QRONGWOZ8



https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8

80

81

Pemenue 3amau

Trépnoe Teno. Kpucraminueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB
KPHUCTAIIJIOB

https://m.edsoo.ru/PKAPBXZGT

https://m.edsoo.ru/YCMZ29JGZ

82

83

84

85

[InaBnenne n KpucTaJuiu3anusi. YIICJ'IBHEUI

TeruioTa riasienus. Cyonumarus

Jedopmaruu TBEPIOTO TENA.
Pactsixenue u cxarue. Cnpur. Monynb
FOmnra. Ilpenen ynpyrux nedopmanuit
TeroBoe paclimpeHne KUIKOCTEN U
TBEPIBIX TEI. AHTAPMOHHU3M TEIIJIOBBIX
KoJIeOaHMI YaCcTHI[ BEIIECTBA

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

https://m.edsoo.ru/\WYH1C81KN

https://m.edsoo.ru/961UIDFRU

https://m.edsoo.ru/1IR1740Q0N

https://m.edsoo.ru/UUJQYTXYF

86

YpaBHeHUE TEIIOBOTO OanaHca

https://m.edsoo0.ru/5CV1KKTMW

87

Pemenne 3amau

https://m.edsoo.ru/2L7THENBQ2

88

89

[ToBepXHOCTHOE HATSIKEHUE.
Kanunspuele siBinenus. Jlapnenne non

HCKpHBJ’ICHHOﬁ TOBCPXHOCTBIO JKUAKOCTHU.

®opmyna Jlamnaca

O06o011eHre U cucTeMaTu3alus 3HaHu|
1o TemMe "ArperaTtHble COCTOSIHUSI
BeniecTBa. Pa3zoBble nepexoab!”

https://m.edsoo.ru/Z9FYJNI4U

https://m.edso00.ru/V3TS29GT9

90

KonrtponsHas pabora Neb o reme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
@Pa3zoBble IEPEX0abl"

https://m.edsoo.ru/BTE57DDIP

91

92

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
DINeKkTpuyecKui 3apsia. /IBa Buaa
ANEeKTpUUecKuX 3apsaoB. [I[poBoaHMKH,
JUAJICKTPUKA U TTOJTYIIPOBOTHUKHI

OneMEHTapHBIM ANEKTPUYECKUH 3apsia.

https://m.edso0.ru/ESV1IQRBVX

https://m.eds00.ru/QJTV6HK7Q
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3aKOH COXpaHEHUs IEKTPUUECKOTO
3apsa
B3anmopernicteue 3apsnoB. Touyeynsle

93 https://m.edsoo.ru/HM8AKQY47
3apsiabl. 3akoH Kynona

94 Pemenue 3anau https://m.edsoo.ru/XCFAV8SHK

95 Onektpuueckoe notie. Ero neiicteue Ha https://m.eds00.ru/EF3CURT2W
ANEKTPUUECKHUE 3aPS/IbI
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.

96 [Tpo6ubIii 3apsia. JIuHuM HANPSHKEHHOCTH https://m.eds0o.ru/9KBCOFPIX
ANEKTPUIECKOTO 10Jis1. OHOPOIHOE
AIEKTPUUYECKOE T10JIe
[ToTeHnaTbHOCTD ANEKTPOCTATUYECKOTO

97 roJist. PasHocTe moTeHInanoBs u https://m.edsoo.ru/QJAHEFATR
HaIpsDKEHUe
[ToTeHnmansHas YHEPTHs 3apsia B

98 3JIEKTpOCTaTHUeCKOM MoJie. [lorenmman https://m.edsoo.ru/Y ODNX8N9Z
AIEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIS U Pa3HOCTH

99 TIOTEHIMAIIOB JIJIsI SJIEKTPOCTATHYECKOTO https://m.edso00.ru/3WNQFLPIY
TOJIS

100 HpHHVHHH CYHEPHOIMIUIH SICKTPHHICCIIX https://m.edsoo.ru/WS1GYRA4I3
noJnein

101 Penrenne 3amau https://m.eds00.ru/2630Y5063

102 Hone Toueuroro 3ap;1z[a.vHone https://m.eds00.ru/BGX3JCTAQ
PaBHOMEPHO 3apsiKEHHOU cepbl
[Tone paBHOMEpPHO 3apsiKEHHOTO MO

103 00bémy mapa. [lone paBHOMEpHO https://m.edsoo.ru/L4L5W448T
3apsHKEHHON OECKOHEYHOMU TITOCKOCTH

104  IPOBOMHMKH B DIICKTPOCTATHHCCKOM https://m.eds00.ru/6GVP71B38
nosie. Y cJI0BUE paBHOBECHS 3apsI0B

105 JIMDIEKTPUKHU U MTOJYyIIPOBOJIHUKHU B https://m.eds00.ru/3G6DWKG2I
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OJICKTPOCTAaTUYCCKOM I10JIE

Konaencarop. D1eKTpoEMKOCTh

106 KOHJIeHCaTopa. DIEKTPOEMKOCTh 1 https://m.edsoo.ru/GHLGD83X7
IUIOCKOT0 KOH/IEHCAaTOpa

107 ~ [lapaeibHoe coemneHe 1 https://m.eds00.ru/60WN2ZDHS8
KOHJICHCAaTOPOB

108 HocnenoatensHoe coepunenue 1 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCAaTOPOB

109 DHeprus 3apsHKSHHOT0 KOHICHCATOpa 1 https://m.edso0.ru/SW376XS21

110 Pemenue 3anau 1 https://m.edsoo.ru/NLHAFI8YY

111 ABWKCHNC SapUKCHHOH HACTHLE B 1 https://m.eds00.ru/9PGVSYIWG
OJTHOPOJHOM JJISKTPUIECCKOM TI0JIe

112 Pemenne 3amau 1 https://m.edsoo.ru/UXILTUSMXW

113 06061116?“6 1 CHCTeMaTmaHM,,gHaHHH 1 https://m.edsoo.ru/QCIRPYCGA
1o TeMe "DIeKTpUIecKoe moJie

114 ~ Kowrtponbnas padora Ne7 o Teme 1 1 https://m.edso0.ru/WRQGZBRF7

DIIEKTPUUYECKOE TT0JIE

Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CYIIIECTBOBaHUS TOCTOSTHHOTO 1 https://m.edsoo.ru/L8L EAKUV5
AIEKTPUUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 3/1C 1 https://m.edso0.ru/RUFC4YTDO

117~ 3K0H OMa Uil yuacTka uen. 1 https://m.eds00.ru/64VZXZ2GP
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOAHOI'O IPOBOJHUKA OT €T0 JTMHBI 1 https://m.edsoo.ru/KE2FEN35X
1 TUTOIIIA U TIOTIEPEYHOTO CCUCHUS

119 YZI€ILHOE CONPOTHBACHNE BEIICCTBA, 1 https://m.edsoo.ru/Y4ZTZRZAI
Pemenue 3agau

120 Hocnenosarensroe, napaniensuoe, 1 https://m.edsoo.ru/VE37ERCK6
CMEIIAaHHOE COSJIMHECHHE TIPOBOTHUKOB

121 Pacy€r pa3BeTBIEHHBIX AIIEKTPUIECKUX 1 https://m.edsoo.ru/OQHI1PIPRF
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nenei. [IpaBuna Kupxrodga

122 Pemenue 3anay 1 https://m.edsoo.ru/LXRB618PO

193 Pabomasiextpueckoro Toka. 3akom 1 https://m.eds00.ru/PLTTBZGPC
Jxoyns —Jlenna

124 Pemrenue 3amau 1 https://m.edso0.ru/R6JHOGRY6
MoOIHOCTb 2JIEKTPUYECKOTO TOKA.

125 TemnoBas MOIITHOCTh, BbIIEIIEMas Ha 1 https://m.edsoo.ru/CONEPSIIH
pesucrope

126 Pemenne 3amau 1 https://m.edso0.ru/90KODG7HY

127 IJIC u ByTpeHHee CONpOTHBICHUE 1 https://m.edsoo.ru/MGCEWIVUL
UCTOYHHKA TOKA

10 3axos Oma i NOTHOM (3aMKHYTOH) 1 https://m.eds00.ru/XQP3RIDK4
IIEKTPUICCKON 1IETTH

129 Pemenne 3amau 1 https://m.edsoo.ru/XDAVLS3JL

130 MOoLHOCTE UCTOYHUKA TOKA 1 https://m.edsoo.ru/OWH20Q5J0S

131 KopoTtkoe 3aMbIkanne 1 https://m.edsoo.ru/SWFHKYNVF

132 KoHneHcaTop B 11enu mocTOSTHHOTO TOKa 1

133 Penrenne 3amau 1 https://m.edso00.ru/52KZZJPDT

134 Pemerne AT IO T,,eMe Hocrosumuerd 1 https://m.eds00.ru/5175121DC
IIEKTPUICCKUI TOK

135 Pernenne A0 T,,eMe Hocrosmmbii 1 https://m.eds00.ru/DX6SFSQ5I
IIEKTPUUYECKUN TOK

136 = CeueHHe 3a1ad 1o Teme "IocToAHHbIH 1 https://m.eds00.ru/K835E5INT
IEKTPUICCKUI TOK
O0001IeHne 1 cUCcTEMaTU3AINS 3HAHUI

137 1o Teme "I1oCTOSHHBIN 2IEKTPUYECKUN 1 https://m.edsoo.ru/WXUI1RUCS
TOK"

138 ~ Konrpombmas padora No8 mo Teme 1 1 https:/m.eds00.ru/7S4PGOQHP

[ToCTOSIHHBIH STEKTPHUUECKUN TOK
139 DeKTpuyecKasi MpOBOAUMOCTD 1 bubnuoreka [JOK
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140

141
142

pa3IMYHBIX BEHIECTB. DIEKTPUUECKUI TOK
B MeTasuiax. CBepXIpOBOIUMOCTh
DNEKTPUUECKUN TOK B pacTBOpPax U
paciuiaBax 3JeKTPOJIUTOB. 3aKOHbI
@Dapanes U1 JIEKTPOIU3a
DJIeKTpUYECKUH TOK B razax. [lnazma

DNEKTPUUECKUH TOK B BaKyyMe.
BakyyMHbIe ipu6opbI

https://m.edsoo.ru/da794295

https://m.edsoo.ru/DV219CC72

https://m.edsoo.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

143

DNEKTPUUECKUM TOK B TOIYIPOBOJHUKAX

https://m.edsoo.ru/HNIAJ5B73

144

[TonynpoBoaHKUKOBBIE TPUOOPHI

L

https://m.edsoo.ru/56 KAVJECB

145

Ou3nyecKuil MPakTUKYM IO TEME
"M3MepeHune cuiibl TOKa U HAIPSKEHUS B
e MMOCTOSTHHOTO TOKA MPH MOMOIIN
AQHAJIOTOBBIX U IH(POBBIX
HU3MEPUTEIILHBIX PUOOPOB" WIIH
"3HaKOMCTBO ¢ U POBOIL TabopaTopueit
no usuke. [Ipumeps! u3Mepenus
(GU3NIECKUX BETMYNH MIPH TOMOIIN
KOMITbIOTEPHBIX JATYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

147

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS C
L[EJIBIO OIIPENIEIICHNs] MTHOBEHHOMN
ckopoctH"

Pu3nUeCKUu IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JIIBMYKEHUH 110 HAKJIOHHOM IIOCKOCTH"
w "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH NPU PABHOYCKOPEHHOM
IBHKeHUN"

https://m.edsoo.ru/CN3FHCY83

https://m.eds00.ru/70Y40Y610

148

Pu3nUeCKUu IPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHus CBOOOIHOTO

https://m.edso0.ru/87JADYSZ2

62



https://m.edsoo.ru/da794295
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2

149

150

151

152

153

nanenus" win "M3ydenue aBrkeHus
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHue NBHKEHUS Tela 1o
OKPY>KHOCTH C TIOCTOSIHHOM 110 MOJTYJTIO
ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a o0pareHus
KOHMYECKOI'0 MasgTHHKA OT €ro
napameTpos"”

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepeHune paBHOICHCTBYIOIIEH CUJTIBI
IpU JIBUKEHUH OpYyCKa 110 HaKJIOHHOM
mnockoctu" unu "IIpoBepka runoTessbl o
HE3aBUCHUMOCTHU BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
wiu "M3yuenue NBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepes
n€rkuit 010K"

Pu3nUeCKuil IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTJIOBOTO KO3 puIreHTa
3aBucumoctu Frp(N)" nnu
"HccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOH IJIOCKOCTHU C TIEpEMEHHBIM
ko unrentom tperus” unm "M3yuenue
JIBIJKECHHUS Tpy3a Ha Baly ¢ TpeHUEM"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBaHue yClIOBUN PaBHOBECHUS
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TBEP/IOrO Tella, UMEIOIIETO OCh
BpaieHus" uinu "KonctpyupoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
win "M3ydenue ycToMunBOCTH TBEPAOTO
TeJla, UMEIOLIEro IIOMA/b OMOPhI"

154

DuU3nYECKU MPAKTUKYM 10 TEME
"N3MepeHune UMITyJibca Tena Mo
TopMO3HOMY nyTH" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
3JIEKTPOMOOMIISL U MOITHOCTH CHJIBI TSATH"
win "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CUJIbI" WM
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIpHU YIIPYTrOM B3aUMOJICUCTBUM" WU
"N3MepeHue KHHETHYECKON SHEPTUU Tea
110 TOPMO3HOMY ITyTH"

https://m.edsoo.ru/FZ0CNRGTA

155

dusnueckuil NpakTUKYM 10 TeMe
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi J1abopaTopun)" uin
"HM3y4eHne n30X0pHOTo mpouecca” uin
"N3yuenune nzobapHoro mpoiecca’ win
"ITpoBepka ypaBHEHUs COCTOSTHUSA"

https://m.edso0.ru/T66K4CKZG

156

157

Pu3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue yaenbHoi TernaoéMkoctu"
nmn "HUccnegoBanue npouecca
OCTBIBaHUS BellecTBa" WK
"HUccnenoBanue aquabatHoro npoiecca”
iy "M3ydeHne B3auMOCBSA3U YHEPTUN
MEXXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KAIIEHUS )KUIKOCTEH"

Pu3N4eCKUu IPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEHN HcTapeHust

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZA5PMDO07
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161

Al

skusikocter" wim "M3Mmepenue ynenbHoi
TEIJIOTHI TIJIaBJICHUS Jibaa" WIn
"M3y4yeHue CBOMCTB HACHIILIEHHBIX MTapoB"
win "U3mepenne abCcomoTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKA MacChl
napoB B nnomeuieHun". Mzmepenue

ko3 urmeHTa NToOBEpXHOCTHOTO
HATSHKCHUS

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHEpruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3iydeHus ceeroanoaa” uinu "Mzyuenue
IIPOTEKaHUs TOKA B LIEIH, COJEpKalLeH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH NMOTEHIMATIOB (HAIPSKEHNS)
MIpY MOCIE0BATEILHOM COCIMHEHUU
KOHJIEHCAaTOpoB"

Pu3NYeCKu IPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" WK
"M3MepeHue yAeIbHOTO COTPOTUBIICHUS
npoBoaHukoB" unu "MccnenoBanue
3aBUCHMOCTH CUJIbI TOKA OT HAPSIKEHUS
JUTA JIAMITBI HaKaIuBaHuA"

Pu3nUecKuil NPAKTUKYM 110 TEME
"Habmtoenue snexktponuza’ uiu
"N3mepeHnue 3apsijia OJHOBAJIEHTHOTO
noHa" win "MccnenoBanue 3aBUCUMOCTH
COIIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHsATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"

PesepBHrlit ypok. O6001IeHHE U
cucremMaru3anus 3HAaHUH 110 TEME

https://m.edsoo.ru/5SBPTN1YZU

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ3YC6L

https://m.eds00.ru/LQO93M5SQ
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"Kunemaruka"

162

PesepBHbIil ypok. O0001ICHHE 1
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"Inaamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHbIil ypok. O0001ICHHE 1
cHCTEMAaTHU3allus 3HaHUH 110 TeEME
"CraTuka TBEp0TO Tena'"

https://m.edsoo.ru/XVYUMKRX6N

164

PesepBHbIil ypok. O0001ICHHE 1
cUcTeMaTu3alus 3HaHUM 110 TeMe
"3aKOHBI COXpaHEHUs] B MEXaHUKe"

https://m.eds00.ru/C37WXULT2

165

166

PesepBuslit ypok. O60011eHNE U
cHCTeMaTH3alKsl 3HAHUH 110 TEME
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
teopun"

PesepBublit ypok. O60011eHNE U

CUCTEMATHU3AINA 3HAHUH 10 TEME
"Tepmoarnamuka. TennoBbie MaluHb!"

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/lIZZC67VF1

167

168

169

170

PesepBusiit ypok. O60011IeHNE U
CHCTEMAaTU3alMs 3HAHUH 110 TeEME
"ArperatHble COCTOSIHUSI BEIIECTBA.
®da3oBble IEpexobl"

Peseprubriit ypok. O60011eHIE U
CUCTeMaTH3allMsl 3HAaHHUH 10 TeMe
"DnekTpuueckoe mosie"

Peseprubiit ypok. O6001eHuE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeEMe
"IIoCTOSIHHBIN 2IEKTPUYECKUNA TOK"

Peseprubrit ypok. O60011eHIE U
cucTemarusanus 3HaHui no reme "Toku B
pa3ynyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16

https://m.edso0.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

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

https://m.edsoo.ru/WZ02PRIG1
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11 KJTACC

KoauuyecTBO 4acoB

Ne arTa J1eKTPOHH
Tema ypoka Kourpoububle IIpakTHyeckue A POHHbIC UHDPOBLIC
n/n Bcero U3yYEeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThl padoThl

B3auMopeiicTBrE MOCTOSTHHBIX MarHUTOB

1 Y TIPOBOJIHUKOB C TOKOM. MaruHutHoe 1 https://m.edsoo.ru/H05J3PQ24
nosie. ['unoresa Ammepa
BexTop MarHuTHOM MHAYKIHH.

2 [IpuHUuMI cyneprno3uiuu MarHUTHBIX 1 https://m.edsoo.ru/0YNNE57SO
nosnei. JInHuM MarHUTHOM MHIYKIHHU

3 MarHHTHOE 110;1¢ MPOBOJHHKA C TOKOM. 1 https://m.edsoo.ru/F10ASACBX
OnbIT OpcTena

4 Cua Awmiepa, e HaNpaBIeHHC 1 1 https://m.eds00.ru/1JEDFSHEN
MOYJTb

5 Pemrenne 3amau 1 https://m.edsoo.ru/R8OPKEZP4

6 Hpumenenue sakona Ammepa. 1 https://m.edsoo.ru/5A2ACKSRB
DNeKTPOU3MEpPUTENbHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOZyJIb. JIBIOKCHHC 3apSKCHHOM 1 https://m.edsoo.ru/6MB8YZ8TN
YaCTHUIbI B OJJHOPOJHOM MarHUTHOM
moJie

8 Pemenue 3amau 1 https://m.edsoo.ru/FWURORSOE

9 Pab6ota cunbl Jlopenna 1 https://m.edsoo.ru/MTHD23745

10 Pemenne 3amau 1 https://m.edsoo.ru/GH8JAPHBQ
MarauTHO€E 1oJie B BELIECTBE.

11 deppoMarHeTUky, rnapa- u 1 https://m.edsoo.ru/W7HGQBK70
TMaMarHeTHKA

12 OCHOBHBIC CBOHCTBA (hePPOMATHETHKOB. 1 https://m.eds00.ru/960J4E47D
[Ipumenenue heppomMarHeTUKOB

13 Pemenue sanat no reme "MarHuTHOC 1 https://m.eds00.ru/Q8JGTYNHT

noJe"
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Pemrenue 3agad mo reMe "MarauTtHoe

14 | https://m.edsoo.ru/MPCUALFIM
oJIe

15 JIBICHHC JICKTPOMArHHTHOM HHYKIIHH. https://m.eds00.ru/\V/7BSKAUS9
IToTok BeKTOpa MArHUTHOW WHIYKIIUN

16 SJ1C uHayKINUU https://m.edso0.ru/8TLELGTJZ

17~ OJAKOH OJICKTPOMATHHMTHOM MHyKIHH https://m.eds00.ru/7TEOPOGAR3
Qdapanes

18 Buxpesoe snexrpuricckoe nose. Toxu https://m.edsoo.ru/IONVHOINK
dyko

19 AC mHAyKUMM B ABIOKYIXCH https://m.eds00.ru/X0013RAAL
MIPOBOHHUKAX

20 Pewenue 3amau https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuio Jlenma https://m.edso0.ru/GIRNARYL9
NunyktuBHOCTh. Karymka

22 WHJYKTUBHOCTH B LIETIHA [TIOCTOSIHHOTO https://m.edsoo.ru/37WBAJCTF
TOKa

23 SAsnenue camonnaykuuu. IC https://m.edsoo.ru/99CECGMBH
CaMOWHTYKITHH

24 DHEPIH MATHHTHOTO MO KATYIIKH © https://m.eds00.ru/PS4XRHOGS
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenne 3amau https://m.edsoo.ru/MAWTH1ZS0

26 060611_[6{-'11/16 1 CHCTeMaTH%H,?IH SHAHAA https://m.edsoo.ru/WZCM1SBLO
1o TeMe "DIIeKTPoIMHAMUKa

27 ,I,<OHTp OJIbHAA pa60T”a Nel mo rewe 1 https://m.edsoo.ru/N9QLKI45Y

DNeKTpOoAMHAMHKA

28 Komnebarensuas cucrema. CBOOOIHEIE hitps://m.eds00.r/R7D8WGSTO
KoJiebanus1. ['apMoHnYecKkre KoaeOaHus

g9 ~ KWHEMATMHYECKOC M IMHAMMUCCKOE https://m.eds00.ru/G1UGMOASP
OIMCAaHUE KOJIEOATENbLHBIX IBUKEHUN

30 DHepreTudeckoe onrcanue. BoIBo httos://m.eds00.ru/3A83V2VLE

JUHAMHUYCCKOI'O OITMCaHUA
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TapMOHHUYCCKUX KoJIEOAHUH U3 X
OHCPICTUICCKOTO U KHHCMATHUYCCKOI'O
OITMCaHU A

31 Awmiuntyna u ¢aza xonebanuit https://m.edsoo.ru/IRUHIPMT1
[Tepuona u yactora konebanuii. [lepuon
MaJIbIX CBOOOHBIX KOJIeOaHU

32 MaTeMaTH4ecKoro masTHuka. [lepuon https://m.edsoo.ru/BUSUSUF04
CBOOOHBIX KOJI€OaHH TIPY>KUHHOTO
MasiTHUKa

33 | SaTyxaiouwe koreGanmus. https://m.eds00.ru/TGTITWAUO
Brinyxnennsie koieOanus. Pezonanc

34 ABTOKOJIE0aHUS https://m.edsoo.ru/BW1KOUGVP

35 Pemienue 3anau https://m.edsoo.ru/XPWCJICPJ
Ypok-koHpepeHus "MexaHndeckue

36 Kosie0aHUs B MY3bIKAJIbHBIX https://m.edsoo.ru/DAYGBRUYJ
UHCTpyMeHTax"

37 060611161,?“6 1 cHcTeMaTsanint 3HaH,I,/IH https://m.eds00.ru/SVIMHCH10
1o Teme "MexaHn4eckue KoyebaHus

38 3JIeKTp0MaFHI/IT’HLIe Konebanus. https://m.edsoo.ru/HSB2W8APN
KonebaTtenbHblil KOHTYp
®opmyna Tomcona. CBs3b aMILIUTYIBI

39 3apsi/ia KOHIEHCATopa C aMIUTATYI0H https://m.edsoo.ru/RHGLVVKQ5
CHJIBI TOKA B K0OJIEOATEIbHOM KOHTYpE

40 3aKOH COXpAHCHHS SHEPIHHU B https://m.edso0.ru/MMO1P2WQN
UeaTbHOM K0JIe0aTeTbHOM KOHTYpe
3aTyxaromue dJIeKTPOMarHuTHBIC

41 KosieOaHusl. BeiHyXIeHHBIE https://m.edsoo.ru/4VHII3UMW
AJIEKTPOMArHUTHBIE KOJICOaHHS

42 IepemeneIii Tok. Pesucrop u https://m.eds00.ru/OG6JQHTOD
KOHJIEHCATOp B IIENH NEPEMEHHOT0 TOKa

43 Karyiika HHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/6P4EK01H7
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IIEPEMEHHOI'O TOKaA

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu

44 1 https://m.edsoo.ru/P1FZDISQV
MIEPEMEHHOTO TOKa
MOo1mHOCTh IEPEMEHHOT0 TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOIIEE 1 https://m.edsoo.ru/6P4CXH152
3HAYCHUE CHUJIbI TOKA U HANIPSDKCHHUS

46 Pe3oHaHc B 251eKTprUecKoi 1enu 1 https://m.edsoo.ru/AYQWXESRA

47 Pemenne 3amau 1 https://m.edsoo.ru/OCVLSMIOS
W neansHbIH TpaHChOPMATOP.

48 [Ipou3BoacTBO, Mepeaava u 1 https://m.edsoo.ru/F142U7UQR
OTpebIIeHNE YEKTPHIECKOH SHEPTUN
DKOJIOTHYECKUE PUCKHU TIPH

49  MPOMSBOICTBC SJICKTPOSHEPTHH. 1 https://m.eds00.ru/UYDMJIDXZW
KynbTypa ncnonb30Banus
3JIEKTPOIHEPIHH B MTOBCEAHEBHOM Y KH3HU

50 Pemenue 3amgau 1 https://m.edsoo.ru/IR54QM6F2

51 Pemenue 3amau 1 https://m.edsoo.ru/7UFPFF3KK
O0001IeHEe U CUCTEMATH3aIMs 3SHAHUH

52 1o Teme "DIIeKTpOMarHuTHBIE 1 https://m.edsoo.ru/I6YYY79EQ
Konebanusa"

53 MeXaHH\ECKHE BOIIHbI. XapaKkTepHCTHKH 1 https://m.edso0.ru/0P6Y ANBXC
MEXaHHUYECKHUX BOJIH

54 CBoiicTBa MEXaHMYECKHUX BOJIH 1 https://m.edso0.ru/4S5QXKBUX

55 3ByK. XapaKTepUCTUKH 3ByKa 1 https://m.edsoo.ru/lUEH3ZVKKV

56 /ubpassyku ymtpassyx. llymosoe 1 https://m.eds00.ru/24XDNL1P1
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl

57 Pemtenue 3agau 1 https://m.edsoo.ru/SWQQHEYAJ]

58 DMIEKTPOMATHHTHBIC BOHEL 3 1yuere 1 https://m.edsoo.ru/EHMGUTOBG
AJIEKTPOMArHUTHBIX BOJIH

59 JHEPIHs SCKTPOMATHHTHLIX BOIH. 1 https://m.edsoo.ru/HOOHGO6V5

CBoiicTBa 3JIeKTPOMAarHUTHBIX BOJH
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[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 37eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[IpuHIMIIBI paTUOCBSI3U U TEJIEBUACHHUS.
Panuonoxanus. Di1eKTpOMarHuTHOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

https://m.edsoo.ru/7KCCHOBN5

62

63

KontponbHas padota No2 o reme
"Konebanus u BoiaHbI"

Caer. 3aKOH IPSIMOJIMHENHOTO
pacripoCcTpaHEHUs CBETa

https://m.edso0.ru/NJT16HVEI

https://m.edsoo.ru/K5RDTMZWV

64

Pemienue 3a1a4 Ha NpUMEHEHHUE 3aKOHA
MPSIMOJIMHENHOIO PacpoCTPaHEHUSI
CcBeTa

https://m.edsoo.ru/3H2Y L4R4I

65

Otpaxenue ceera. [lnockoe 3epkaiio.
Cdepuueckoe 3epkailo

https://m.edso0.ru/TIX9ZBOSG

66

[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEeIIb
npenomiieHus. [lonHoe BHyTpeHHEe
oTtpaxxeHue. IIpenenbHbIi yroi oJHoro
BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/LNCHJ3MOR

67

68

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKECHUS U MPETIOMIICHHUS CBETA

Xon nydeit B mpusMe. Jlucnepens ceera.
CnoxHbIN cocTaB Oenoro ceera. L[Ber

https://m.edso00.ru/C4D3UDGG4

https://m.edsoo.ru/HYZWS63L2

69

70

71

72

JInn3pl. @OKYyCHOE PaCCTOSHUE U
OIITUYECKAs CHUJIA JINH3BI

[TocTpoenue n300paxeHu B TUH3aX U
nX CUCTeMax. YBGJ'II/I‘ICHI/IG JIMH3bI
Pemenue 3agau Ha mocTpoeHune
M300paXeHU, MOJITy4aeMbIX C TIOMOIIBIO
JINH3

I'ma3 xak onTu4deckas cucrema

https://m.edso00.ru/SXWYEXTXM

https://m.eds00.ru/6SRTDG4V7

https://m.edsoo.ru/YAGCQPWZX

https://m.edsoo.ru/OVMKI19EZ
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Pemenue 3agau. [Ipenesnst

73 . 1 https://m.edsoo.ru/OENIDYBRZ
PUMEHUMOCTH F€OMETPHUECKON ONITUKU

74 CKopocThb CBETa ¥ METOJIbI €€ U3MEPEHUs 1 https://m.edsoo.ru/UCGBDSEVT

75 Hucnepcus cseta 1 https://m.edso00.ru/1VI1JZOF05

76 HNutepdepennus ceeta 1 https://m.eds00.ru/ZQB6756KE
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77 HaOII0ICHUS MAKCUMYMOB H 1 https://m.edsoo.ru/H9XX3P5WN
MUHUMYMOB

78 Pemrenne 3amau 1 https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue nnTepdepeHun 1 https://m.edsoo.ru/111ISQLE6DM

80 Hudpakius cBeta 1 https://m.edsoo.ru/KPOD2N63D

gy  Awbpaxunonnas pemeria. Yenosue 1 https://m.eds00.ru/V7S3Y95TQ
HaOJIIOICHUS TJIaBHBIX MAKCUMYMOB

82 Pemenwue 3amau 1 https://m.edsoo.ru/LI6LZ3AWE

83 HonepeurocTs CBETOBKIX BOTH. 1 https://m.edsoo.ru/TWKJIKW3NH
[Tonspusanus ceera

84 Pemenue 3agau 1 https://m.edsoo.ru/766EAF7DL

85 CBeTOBBIE ABIICHHS B IPUPOJE 1 https://m.edsoo.ru/\VJW9IR3ES

86 O606meﬁne 1 CH(,:,TeMaTmaHM SHanmt 1 https://m.eds00.ru/ZQ1JZ7TMYC
o Teme "Onrtuka

g7  [Kowrpombnas pabota Ne3 mo Teme 1 1 https://m.edso0.ru/WMVMI1ARQU
«Onrtuka»
I'paHuIIBI TPIMEHUMOCTH KJIACCHYECKON

88 MEXaHUKHU. 3aKOHBI 2JIEKTPOIUHAMHUKH U 1 https://m.eds00.ru/GT085PL4Q
MIPUHITAT OTHOCHTEITBHOCTH

89 Hocrynarer crienmanbHO TeopHH 1 https://m.eds00.ru/S5VL5W7WK
OTHOCHTEJILHOCTH
[IpocTpaHcTBEHHO-BpEMEHHOM

90 untepai. [IpeobpazoBanus JlopeHia. 1 https://m.edsoo.ru/7ZFTX1X84

VY cnoBue NpUYNHHOCTH.
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OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH.
3ameJieHre BpEMEHH U COKpaIleHUE
JUINHBI

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN

91 1 https.//m.edso0.ru/GPUPD6117
YaCTHIIBI
CBs3b Macchl C SHEpruel ¥ UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBL. DHEPTUS 1 https://m.eds00.ru/UOC7GTFMG
MIOKOS

93 PaBHOBecHOE TEIIOBOE U3ITYUCHUE 1 https://m.edsoo.ru/YWVZA9QOH

94 3akoH cMenieHus Buna 1 https://m.edsoo.ru/R1JD6DWAM

95 Tunoresa M. Tlnasia 0 kBanTax. 1 https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus U UMIyibC GpoToHa 1 https://m.eds00.ru/14SLL0OJ97

97 ;?;fﬁ%iﬁaggggf I'. Croserosa. 1 https://m.eds00.ru/NM4VEIDIM
VYpaBHeHue DHIITEHA 15

98 dboToaddekra. "KpacHas rpanuma" 1 https://m.eds00.ru/DOQYSUAGM
dhoTorddexra

99 ﬁ:’gﬁ;gﬁ: cpera. OmpiTer T H. 1 https://m.eds00.ru/1746VP412

100 BoaHOBBIE CBOHICTBA YaCTHII 1 https://m.edsoo.ru/UMEW9AOCE
Bounbl nie bpoind. /[nmuHa BoJIHBI 1€

101 Bpoiins u pasmepsl obnactu 1 https://m.edsoo.ru/MVA3A30ZQ
JIOKAJTM3AIMH JBIDKYIIEHCS YaCTUIIBI

102 KopryckynsapHO-BOJIHOBOH yann3m 1 https://m.eds00.ru/2XMBTMSAQ

103 Ju¢pakius 31€KTPOHOB Ha KPUCTAJLIAX 1 https://m.edsoo.ru/XH242PNOK
Creunguka u3mMepeHuit B MUKPOMUDPE.

104 CooTHouleHNsT HEONPEAENEHHOCTEN 1 https://m.edsoo.ru/BMLQCWUGES
I'elizenOepra

105 Pemenue rpagudeckux 3anau 1 https://m.eds00.ru/D207BTWDJ
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107

Pemenne pacu€THbIX 3a1a4
Kontponbnas padota Ne4 o remam:
"OcnoBsl CTO", "KopmnyckyiispHo-
BOJIHOBOM J1yanu3m"

https://m.edsoo.ru/ZUBH25VJV

https://m.edsoo.ru/U4HQ8CZ90

108

OMnBITHI IO UCCIICIOBAHUIO CTPOCHUS
aroma. [lmanerapHast Mozienp aToma
Pezepdopna

https://m.edsoo0.ru/SMMRTGFK1

109

ITocTtynater bopa

https://m.edsoo.ru/SWV5SUN8J

110

111

Bunsl cnektpoB. CriekTp ypoBHE#
SHEPruy aToMa BOJ0po/ia
CrioHTaHHOE U BBIHYXKIECHHOE
U3ITy4YeHUE CBETa

https://m.eds00.ru/T6T3FTQ6Y

https://m.edsoo.ru/WJ95LAO0P

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas monens snpa I'eiizenoepra-
WBaneHko. 3apsii 1 MacCOBOE YUCIIO
siapa. M3oTonbl. PagnoakTuBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

115

3aKOH paJnO0aKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO U3TyUCHHUS.
BnusiHue paqroakTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpust

OHeprus cBA3M HYKJIOHOB B S7pE.
Anepusie cunbl. JledekT Macchl sapa.
SnepHble peakuuu. SnepHble peakTOpPBHI.
[IpoGnems! ynpaBiseMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIeKThl Pa3BUTHS
SIEPHOM DHEPrETUKU

https://m.edsoo.ru/8QM2PG4JI

https://m.edsoo.ru/Y OQ4MRH2H

116

Metoasl perucTpanu U UCCICAOBAHUA
OJICMCHTAPHBIX YaCTHUII.
CDYHI[aMCHTaJ'H:HBIC B3aHMOJEHCTBUS.
EapI/IOHH, MCE30HBI U JICTITOHBI.
Hpel[CTaBJ'IeHI/IC 0 CTaHI[apTHOﬁ MOACIIN.
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KBapK'l"J'II-OOHHajI MOACIIb aAPOHOB

117

118

®usuka 3a npeaenamu CTaHIapTHOU
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuncTBo pusnveckoit
KapTUHBI MUpa

Oransel pa3BUTUS ACTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

https://m.edsoo.ru/A6IW5WE4Z

https://m.edsoo.ru/KG802NR9U

119

120

121

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTSI
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BbeKTOB. MeTObI aCTPOHOMHUYECKHX
HCCIICIOBAHNH

COBpeMeHHI)Ie OIITHYCCKHE TCICCKOIIBI,
panmoTenecKonbl, BHEaTMOC(hepHas
aCTPOHOMHUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE
3BE3bI, IJIAHETHI, UX BUINMOE
NIIBHOKEHHE

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

https://m.edso0.ru/TNS5KWOTY

122

Comnneunas cuctema. ComHILE.
CosHeuHast akTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIA U 3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/bl, UX OCHOBHBIE XapPAKTEPUCTHKU.
Jlnarpamma "cneKTpajibHBIM Kjlacc —
CBETUMOCTB"

https://m.edsoo.ru/1IXHH46BIR

124

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

https://m.edsoo.ru/IF3TMPI01

125

126

127

BuyrtpenHnee ctpoeHue 3BE31.
CoBpeMeHHbIE PEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Bostolnn CosHna u
3BE3/. DTaIbl )KU3HU 3BE3T

Muneunsiii [1yTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B sApax
TITAKTUK

Bcenennas. Paciumpenue BeeneHHON.

https://m.edsoo.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGD0OBD7Y

75
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128

3akon Xa66ma. Teopus bosmbiioro
B3pbIBa. PenmukToBOC M3ITyueHne

MacmraGHast cTpykTypa BeeneHHoid.
MeraranakTuka

https://m.edso0.ru/XTCIKQGX4

129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

https://m.edsoo.ru/\WCAIUBA20Q

130

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanne MarHuTHOTO OIS
MOCTOSIHHBIX MAarHUTOB" WJIU
"UccnenoBanue CBOMCTB
dheppomarnerukoB" wiau "MccnenoBanue
JIEHUCTBUS MMOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKoM"

https://m.edsoo.ru/OJIEYJBSH

131

132

133

134

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue cuiibl AMriepa" uiu
"N3yueHue 3aBUCMMOCTH CHIIbI AMIiepa
ot cuibl Toka" win "Onpenenenue
MarHuTHOM MHIYKIIMU Ha OCHOBE
nu3MepeHus cuibl Ammnepa"

@uU3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU'" W
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO moasa"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykiuu" win "Coopka Moaenu
3JIEKTPOMAarHUTHOIO reseparopa’

Pu3NYECKU IPAKTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

https://m.edso0.ru/567ERZSQT

https://m.edso0.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.edso0.ru/GAXGUGIKA

135

DuU3NYECKUI IPAKTUKYM IO TEME

76
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136

"[IpeobpazoBaHue YSHEPTUHU B
IPYKUHHOM MasiTHUKE"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
4yepe3 MoCIeI0BaTEIbHO COeAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U pe3ucTop" uiu
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B 1IEMH MEPEMEHHOI0 TOKa"

https://m.eds00.ru/LNOY8MGT9

137

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue napaMmeTpoB 3BYKOBOM
BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

du3nuecKuil MPakTUKYM 110 TeEMe
"U3mepenue nokasaresns npeoMIIeHus
crexna" wiun "llonydenue nso0paskeHus
B CUCTEME U3 INIOCKOTO 3epKajia U
JIUH3BI"

https://m.edsoo.ru/PSFJZF82U

139

du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSIHUS OT BellecTBa (Ha
pUMepe KUJIKUX JIMH3)" UITH
"N3mepenue pOKyCHOTo pacCTOSHUS
paccenBaroIIMX JIUH3"

https://m.edso00.ru/Q0Q2UZ8N9

140

Pu3nUecKuil IPAKTUKYM 110 TEME
"HaGmronenue nqudpakuuu,
UHTEepEPEHIINH U TOJSIpU3aIK cBeTa"

https://m.edsoo.ru/RIEYWY7CM

141

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUll (110
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

https://m.edso0.ru/OTLRWY3PW

142

Du3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
OCHOBe uccienoBanus Gporordpdexra"

77
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143

niy "UccienoBanye 3aBUCUMOCTH CHIEI
TOKA Yepe3 CBETOAUO]] OT HanupsKeHus"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
nocTostHHOM Punbepra"

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

144

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
KCIOJIb30BAaHUEM JO3UMETpA" WU
"N3y4deHne moraomeHus: 0eTa-4acTull
aroMuHueM"

https://m.edsoo.ru/C3HI5S5E4

145

Ou3nyecKkuil MPakTUKyM IO TeMe
"HaOmroaenust 38E31HOr0 Heba
HEBOOPY>KEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUHN JIS OTIPECIICHHS
MOJIOKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHoro nosymapus 1 sipkue 3BE3/151"
win "Habmonenus B Teneckon JIyHsl,
IJTAHET, TYMAHHOCTEMN U 3BE3THBIX
CKOILIEHHI"

https://m.edsoo.ru/PR4K00VZY

146

147

148

O06o001mmeHre 1 cucTeMaTH3aIns 3HAHUH.
Ponb pusuku u actpoHomMuu B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U 3TUYECKOM chepax
JIesITeTbHOCTH YeJIoBEKa

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Poinb 1 MecTO GU3MKU M ACTPOHOMHH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA
O0600111eHre U cucTeMaTU3alus 3HaHUH.
Ponb ¢pusnueckoii Teopun B
(hopMUpOBaHHUHU TPE/ICTABICHHH O

https://m.edsoo.ru/XABKPSEJ3

https://m.eds00.ru/G145HQT3W

https://m.edso00.ru/AOX66 XKGX
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149

¢bu3HUecKoil KapTHHE MUPa, MECTO
¢bu3nvecKkoil KapTHHBI MHUpa B 00IIEM
psiLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUNA O IPUPOIE

O000111eHE U CUCTEMATH3aLU 3HAHUI
no teme "Kunemartnka"

https://m.edsoo.ru/34RK44YVZ

150

151

O0001IeHrEe 1 cucTeMaTU3alus 3HAHUH
o reMe "Kunemartuka'

O000111eHE U CUCTEMATH3ALU 3HAHUI
mo teme " Iunamuka"

https://m.edsoo0.ru/EOD18QXGW

https://m.edsoo.ru/VTQF4UOXU

152

153

O060061eHre U cucTeMaTu3alus 3HaHu!
o Teme "CraTuka TBEpa0ro Tena”

O06o001ieHne 1 cucTeMaTu3anys 3HaHuH
110 TeMe "3aKOHbI COXPaHEHHUS B
MexaHuke"

https://m.edsoo.ru/ASCP8EJHX

https://m.edsoo.ru/7A6P6FWC2

154

O06o001ieHne ¥ cucTeMaTu3ays 3HaHuH
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYEeCKOU Teopun”

https://m.edsoo.ru/JRCSWNXDH

155

O00011IeHIE U CUCTEMATH3AIIUS 3HAHUI
o Teme "Tepmonunamuka. TerioBbie
MaIIuHb"

https://m.edsoo0.ru/10P456WQO8

156

O0600611eHre U crucTeMaTu3alus 3HaHU!
1o Teme "ArperatHbie COCTOSIHHS
BeniectBa. PazoBble nepexoas”

https://m.edsoo.ru/VOTG69RUR

157

158

O00011IeHIE U CUCTEMATH3AIU 3HAHUI
1o Teme "DiekTpuueckoe moie"

O00011IeHIE U CUCTEMATH3AaIU 3HAHUI
1o Teme "[10CTOSTHHBIN 3IEeKTPUYECKAN

TOK

https://m.edsoo.ru/76P5KZV5A

https://m.edsoo.ru/86VR2HMRJ

159
160

O00011IeHIE U CUCTEMATH3aIU 3HAHUI
o TeMe "Toku B pa3nyHbIX cpeaax”

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

https://m.edsoo.ru/ESIK18H3F

https://m.eds00.ru/30X0JJYUH
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no teme "MarautHoe nosie"

161

PesepBHbIil ypok. O6001IeHIE 1
CHCTEeMAaTHu3alus 3HaHUH 110 TeEME
"DneKTpoMarHuTHas UHAYKIUs"

https://m.edsoo.ru/LUNKZLURY

162

PeszepBHbIil ypok. O6001IeHIE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"MexaHnyeckue koaeoanusa"

https://m.edsoo.ru/3F07MLKSL

163

PesepBHbIil ypok. O6001IeHIE 1
CHUCTEMaTHU3allis 3HAHUM 110 TEME
"DneKTpoMarHUTHBIE KosieOaHus "

https://m.edsoo.ru/FM1LEP76S

164

165

PesepBHrlil ypok. O60011eHNE U
CUCTEeMAaTH3aIMsI 3HAHHUH 110 TeMe

"MexaHHW4YeCKHE U QJICKTPOMArauTHLIC

BOJHBI"

PesepBHrlit ypok. O60011eHNE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"OnTuka"

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6

166

PesepBHeliit ypok. O60011IeHNE 1
CUcreMarmnul3anuda 3HAHUI 10 TeEME
"Ocnobl CTO"

https://m.edsoo.ru/NB6V3ZB81

167

PesepBHelit ypok. O60011IeHNE 1
CUcreMarmnul3anuda 3HAHUH 10 TeEME

"KopnyckymsipHO-BOJIHOBOM Ayayin3m"

https://m.edso00.ru/3G6FJ3FFEN

168

PesepBHelit ypok. O60011IeHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"®duszuka aroma"

https://m.edsoo.ru/HGF8GQB8AS5

169

170

PesepBHelIit ypok. O6001ICHNE 1
CUCTEMaTHU3aIs 3HAHUH 110 TEME
"®u3uKa aTOMHOTO SApa U
3JIEMEHTapHBIX YacThll"

PesepBHelit ypok. O600IeHNE 1
cucreMarul3anuda 3HAHUI 10 TEME

https://m.edso0.ru/3RSUU1P8G

https://m.eds00.ru/GODTDS8IRQ
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‘ "JyeMeHThI acTpoPu3nKu"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170
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IMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI

10 KUIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHO 00pPa30BaTe/IbHOI NMPOrPaMMbl CpeIHero o01ero
o0pa3oBaHus

JleMOHCTpHpOBATh HA MPUMEPAX POJIb U MeCTO (U3MKU B (HOPMUPOBAHHH COBPEMEHHON HAYYHOH KapTUHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKON AESITEIbHOCTH JTHOACH

10.2

Y4uThIBaTh IPaHULBl IPUMEHEHHSI U3YYEHHBIX (PU3MUECKUX MOJEJeN: MaTrepuanbHas TOYKa, MHEpLMAJIbHAs CUCTEMa OTCUéTa,
a0COIOTHO TBEPAOE TENO, UJCAIbHBIN T'a3; MOJEINU CTPOEHUS Ia30B, KUIAKOCTEW W TBEPHABIX TEN, TOUECUYHBIH 3IEKTPUUECKHM
3apsil — IpU pelIeHnu (pU3NYECKuX 3ajau

10.3

10.4

Pacnio3naBath (usnueckue sBieHus (IpOIEcchl) U OOBACHATH X HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYIISIPHO-KUHETHYECKON
TEOPUH CTPOCHUS BEIIECTBA U DJIEKTPOJMHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBU)KEHUE, CBOOOIHOE
najieHue TeJ, JBIKEHUE IO OKPYKHOCTH, MHEPIUS, B3auMmopeicTBue Ted; Auddys3us, OpPOYHOBCKOE IBHIKEHUE, CTPOCHHUE
JKUJKOCTEH W TBEPABIX TeJ, MU3MEHEHHWE O0BhEMa TeNl MpU HarpeBaHWM (OXJAXKICHWH), TEIUIOBOE PAaBHOBECHE, HCIApEHHE,
KOHJICHCALUs], TUIABJIECHNE, KPUCTAJUIM3ALMSA, KUIIEHUE, BIaXKHOCTh BO3/yXa, IIOBBILICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B
3aKpBITOM COCY/JIE, CBA3b MEXAY ITapaMeTpaMu COCTOSHMS ra3a B M30IIPOLIECCax; NIEKTPU3ALU TeJl, B3AUMOJEHCTBHE 3aps/I0B

OnucelBaTh MEXaHUYECKOE ABVIKCHUC, MHCIIOJIb3Yys (1)I/ISI/I‘I€CKI/I€ BCJIIMYWHBI: KOOpAWHATA, IIYyTh, MNEPEMCIICHUC, CKOPOCTD,
YCKOpPpEHUEC, MaccCa TeEila, Cujla, HUMITYJIbBC TEJIda, KHUHCTHYCCKAsA OJSHCPIrudA, IMOTCHLUAJIbHAA SHEPrusi, MCEXaHHW4YCCKasd pa60Ta,
MCXaHUYCCKasA MOIIHOCTE, IIPpHU OIMMMCAHWH ITPAaBUJIbHO TPAKTOBATH q)HSI/I‘ICCKI/II\/JI CMBICJT UCITOJIB3YEMBIX BCJIIMYHH, UX 0003HaUYCHHS
n CIWHUIbI, HAXOOUTb (bOpMy.TIBI, CBA3BIBAIOIINEC NTAHHYIO (I)I/I3I/I‘IGCKYI-O BCJIMYNHY C APpYTUMU BCINYNHAMU

10.5

10.6

OnuceiBaTh M3y4EHHbIE TEIJIOBBIE CBOWMCTBA TEJl M TEIUIOBBIE SIBJICHHS, UCHOJB3YS (PU3MYECKHE BEIMYMHBI: JaBJICHUE Trasa,
TEeMIIepaTypa, CpeHsAs KUHETUYECKas DHEPrus XaOTUYECKOrO IBMXKCHHMS MOJIEKYJI, CPEIHEKBAJApPaTU4YHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHsSI dHEprusi, padora rasa, Kod(p(QUUIUEHT IOJE3HOIo AEUCTBUS TEMJIOBOIO JBUTATENs; IMPHU
ONUCAaHUM TPABMIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOJIB3YEMbIX BEJIWYHMH, UX OO0O3HAueHHWs M €AMHUIbI, HAaXOJAUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEIHMUMHY C APYTUMHU BEIMYUHAM

OnuceiBaTh M3YYCHHBIC DJIEKTPUUYECKUE CBOWCTBA BEIECTBA M DJICKTPUUECKHE SIBICHUS (IPOIECCHI), UCIIONB3Ys (pu3nueckue
BEJIMYMHBL: DJIEKTPUUYECKUIN 3apsAll, IJIEKTPUUECKOE I0JIE, HANPSHKEHHOCTH I10JIs, IMOTEHLMaN, Pa3HOCTh IMOTEHLUHUAJIOB; MPHU
OTIMCAaHUU TPABWIHLHO TPAKTOBATh (PU3WUYECKHA CMBICT HCTIOIB3yEeMBIX BEIWYMH, UX OOO3HAYEHUS W E€AWHHIIBI, yKa3bIBaTh
(GbopMyITbI, CBS3BIBAIOIINE JAHHYIO (DM3HUECKYIO BEIHUMHY C APYTUMHU BeTUYUHAMU

10.7

AHAJIN3UPOBATH (1)I/I3I/I‘-IGCKI/IC IMPOLCCChI U ABJICHHUSA, UCITOJIb3Y (I)I/I3I/I‘-ICCKI/IG 3aKOHBI U MMPUHIMUIIBI: 3dKOH BCCMUPHOT'O TATOTCHHA,

82




I, I u 11l 3akonbl HhloTOHA, 3aKOH COXpaHEHUsI MEXaHUUYECKON SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCA, PUHIUI CYNEePIO3UIINH
CUJI, TPUHIIUI PABHOIpPABUS HHEPIHUATBHBIX CHUCTEM OTCUETa; MOJEKYJISIPHO-KUHETUYECKYID TEOPHUIO CTPOCHHUS BEIIECTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPTrUH TEIIOBOTO JABMXKEHHUS MOJEKYJ ¢ aOCOJIFOTHON TeMIlepaTypoil, mepBblit
3aKOH TEPMOJMHAMMKH; 3aKOH COXPAHEHHUs OJIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3TOM pas3iuyaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 0071aCTH) MPUMEHUMOCTH

10.8

10.9

10.10

OOBACHATH OCHOBHbBIC IPUHIMIIBI JEHCTBUS MAIIMH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB; pa3ianyaTh yCIOBUSA UX O€3011aCHOrO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBINONHATE 3KCIIEPUMEHTHI 10 HUCCIICAOBAHUIO (DU3MYECKHUX SIBICHHH M MPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX
U3MEpeHull; mpu 3ToM (opMyaupoBaTh HpodieMy (3afady) M THIIOTE3y y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAaHOBKY M3
NPEUI0KEHHOT0 000PYAOBaHUS, TPOBOAUTH OIBIT B (DOPMYITHPOBATH BHIBOIBI

OcCymiecTBIATh MPsIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJIMYUH; IIPH 3TOM BBIOMPATh ONTHUMAIBHBINA CIOCO0 M3MEpEHUs
Y UCIOJIb30BaTh U3BECTHBIE METObI OLICHKH IOIPELIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (U3HMUECKUMU BEIMYMHAMU C HUCIHOJB30BaHHWEM MPAMBIX U3MEPEHHM;, MpH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATHh PE3YJIbTATHI IMOJYYCHHOW 3aBUCHUMOCTH (PU3WYCCKUX BEIMYMH B BUJAC TAOJUI[ H
rpaduKoB, neNaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHHUS

10.12

10.13

10.14

Cobmronate mpaBmiIa 0e30MacHOTO Tpyda HpU MPOBEACHUM HCCICIOBAHMN B pPaMKax Y4eOHOTO HKCIEpUMEHTa, y4eOHO-
UCCIICIOBATEIILCKOW W MPOCKTHOW JESITEIBHOCTH C HCIOJIB30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U JIaOOPaTOPHOTO
000pyT0BaHUS

Pemate pacu€rHbie 3aaun ¢ SIBHO 3aJlaHHON (DU3UYECKON MOJENbI0, UCTIONB3Ysl (PU3UUecKre 3aKOHBI U MPUHIUIIBI; HA OCHOBE
aHaJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UUECKYIO MOJIENb, BHACTATh (PU3UUECKHE BETHUMHBI U POPMYIIbI, HEOOXOAUMBIE IS €€
pPeICHUA, IPOBOAUTH paC‘IéTBI 1 OICHUBATH PCAJIBHOCTD MMOJIYYCHHOI'O 3HAYCHU A (1)H3H‘ICCKOI71 BCIIMYNHBI

Pemratr xkadyecTBeHHEBIE 3aa4yu: BBICTPAMBATLH JIOTHYCCKU HCIIPOTUBOPCUUBYIO LCIIOYKY paCCY)KZleHI/Iﬁ C OHOpOfI Ha M3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UYECKHE SIBICHUS

10.15

Mcnonb30BaTh NMpH pelieHUH Y4eOHBIX 33aJau COBpEMEHHbIe MH()OPMAIMOHHBIE TEXHOJIOTUHU JUIS MOUCKA, CTPYKTYPUPOBAHUA,
MHTEPIIPETAllUd U TPEJICTaBICHUsS y4eOHONW M Hay4YHO-NOMYJISIpHOM HMH(OpMaluM, MOIYyYEHHONM M3 Pa3IU4HbIX HCTOYHHKOB;
KPUTUYECKH aHAJIM3UPOBATh MOJIy4yaeMyto HH(POpMaIUIo

10.16

10.17

[IpuBoauTh TpUMeEpHl BKIAJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-(U3MKOB B pPa3BUTHE HAYKH, OOBSCHEHHE IPOIIECCOB
OKpPY’KaloIlIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH

Hcnonb3oBaTh TeopeTHdeckre 3HAHUS N0 (PU3UKE B MOBCEAHEBHON KHU3HU i1 oOecriedeHus] 6€30MacHOCTH MPH OOPAIEHUH C
npuOopaMy U TEXHUYECKHMMH YCTPOMCTBAMHM, JJII COXPAHEHUS 3/10pOBbS U COOJIOJCHHS HOPM 3KOJIOTUYECKOTO TOBEACHUS B
OKpYKarollen cpenie

10.18

PaGorats B Tpynme ¢ BbIIIOJIHCHUEM PA3JIMYHBIX COMUAJIBHBIX pOHCﬁ, IJTaHUPOBATH paGOTy T'pYIIIbI, pallMOHAJILHO paCIpPCaACIIATh
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00513aHHOCTH U IIAHUPOBATH JEATENbHOCTh B HECTAHIAPTHBIX CUTYallUsAX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaX/10r0 U3 yYaCTHUKOB
TPYIIIBI B PELICHUE PacCMaTpUBaeMOil MPoOIIeMbl

11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NIPOrPaMMBbI CpeIHEero 001ero
o0pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMeEpax poiib U MecTO GU3UKH B (HOPMUPOBAHHHM COBPEMEHHOW HAay4yHO KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOUW TEXHUKH M TEXHOJIOTHH, B MPAKTUICCKOU JNEATCILHOCTH JIFOJICH, IEJIOCTHOCTh U €AMHCTBO (PU3MUYECKON KapTHHBI
MHpa

11.2

11.3

Y4uTHIBATh rpaHulbl IPUMCHCHUS U3YUYCHHBIX q)HSI/I‘leCKI/IX MO,Z[CJICI‘/'I: TOYCYHBIN BJICKTpI/I‘leCKI/Iﬁ 3apiana, sacpHasd MOACIIb aTOMa,
HYKJIOHHAasg MOJACJIb aTOMHOTO fA[pa IIPpU PpCIICHUN (1)I/I3I/I‘IGCKI/IX 3aaa4

PacrioznaBate (usnueckue sSBICHHS (MIPOIECCHI) M OOBSICHITh UX Ha OCHOBE 3aKOHOB 3JICKTPOJUHAMHUKH M KBAaHTOBOW (DHU3HUKH:
ANIEKTPUYECKasi MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBHS TOKA, B3aMMOJCHCTBHE MAarHUTOB,
SJICKTPOMArduTHasA WHAYKIUA, I[CI\/JICTBI/IG MAarauMTHOI'O IIOJId Ha MPOBOAHHUK C TOKOM U HBHX(YMHﬁCﬂ 3apsan, 3JICKTPOMAarHuTHBLIC
KoJie0aHusl M BOJHBI, MPSIMOJIMHEHHOE pPACIpOCTpaHEHHE CBETa, OTpaKEHHUE, MpeloMIIeHHe, MHTephepeHnus, TUPpaKIus U
noJisipu3aliusi CBeTa, aucnepcus cBera, (oroanekrpuueckuit 3ddext (Ppororddexr), cBeTOBOE MaBlieHHE, BO3HUKHOBEHHE
JUHENHYaTOro CeKTpa aToMa BOJOPOa, €CTECTBEHHAs! U UCKYCCTBEHHAs paluOaKTUBHOCTb

11.4

OnuceiBaTh HU3Y4YCHHBIC CBOMCTBA BCIIIECTBA (BJ'IGKTpI/I'-ICCKI/IC, MArauMTHbBIC, ONTHUYCCKHE, IJJICKTPHUYCCKYIO IIPOBOAMMOCTDH
Pa3JIMYHBIX CPEN) M JICKTPOMArHUTHBIE SIBICHUS (IIPOIECCHI), UCTIONB3YsS (PU3NUYECKUE BEIMUYUHBL: ICKTPUUECKUN 3apsii, cuia
TOKa, JJIEKTPUUECKOE HAIPsSKEHUE, DJIEKTPUUYECKOE COMPOTUBIIEHUE, pa3sHOCTh moTeHImanoB, JJ]C, pabora Toka, WHIYKIIHS
MarHuTHOTO ToJisd, cuia Amrmepa, cuia JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPIUsl 3JIEKTPUUECKOT0 U MArHUTHOIO MOJIEH,
MEePUOJl U YacToTa KoJieOaHUN B KOJIEOATETLHOM KOHTYpE, 3aps] U CUjla TOKA B MPOIECCE TAPMOHUYECKUX IIIEKTPOMATrHUTHBIX
KonebaHui, (POKyCHOE pacCTOsHHE W ONTHYECKas CHJa JTUH3bI; MPU ONUCAHUU TPABWIBHO TPAKTOBATh (DU3HMUECKHUH CMBICH
HCIIOJIB3YEMbBIX BCIIMYHH, UX 0003HaueHusa u CAWHUIBI; YKAa3bIBATH (i)OpMy.]'II)I, CBA3BIBAIOIIUEC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYHHY C
JpYTUMU BETMYUHAMU

11.5

OnwuceiBaTh M3y4YE€HHBIE KBAHTOBBIC SIBIEHUS M INPOLIECCHI, MCIONB3Ys (U3NUYECKUE BEIHYMHBI: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETa, SHEPTUsS U UMITYJIbC (OTOHA, MEPUOJI MOJIypacnaja, SHEPrus CBSI3UW aTOMHBIX siep; MpU
ONUCAaHUM TPABUIBHO TPAKTOBATh (DPU3MYECKHI CMBICI MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUYEHUS U €IMHHIIBI; YKa3bIBaTh
(dbopMyIibl, CBS3BIBAIOLIME JAHHYIO (DM3MUECKYI0 BEJIWYUHY C JPYTMMH BEJIMYMHAMH, BBIYMCISATh 3HaueHUE (QU3NYECKOU
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BCIIMYHUHBI

11.6

11.7
11.8

11.9

11.10

11.11

11.12

11.13

11.14

AHanu3upoBaTh (U3MUECKUE IPOLECCHl M SBICHUSA, HCIONb3Ys (PU3MUECKUE 3aKOHbl M IPUHLMIBL 3akoH OMa, 3aKOHBI
NIOCJIEZI0BATEIBHOIO U MApAJUIEIBHOTO COEAUHEHMS] MPOBOJHUKOB, 3akoH JDxoyns — JleHna, 3akoH 3J€KTPOMAarHUTHOM
UHYKIMH, 3aKOH NPSAMOJIMHENHOIO PACIPOCTPAaHEHUs CBETA, 3aKOHBI OTPAYKEHMsI CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, ypaBHEHUE
OnHmreitHa a5 GoTorddexra, 3aKOH COXpaHEHHsI YHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPHUECKOTO
3apsi/ia, 3aKOH COXPaHEHHMs MacCOBOIO YHMCIA, MOCTynarel bopa, 3akOH pajMOAaKTHBHOIO pachaja; MpH 3TOM pa3inyarh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BHIPAKEHUE M YCIIOBHS (TpaHHIIbI, 0071aCTH) IPUMEHUMOCTH

OHpGI[eJIHTB HaITpaBJICHUC BCKTOPAa MHAYKIIMU MAIrHUTHOI'O ITOJIA IMMPOBOAHUKA C TOKOM, CHJIbL AMnepa U CHUJIIbL HopeHua
Ctpouts 1 onuckeiBaTh U300paKEHUE, CO31aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M

BBIMONHATE 3KCIIEPUMEHTHI 110 HUCCIICAOBAHUIO (PU3MYECKHUX SIBICHHHA M MPOIECCOB C HMCIIOJIB30BAHHEM TPSMBIX U KOCBEHHBIX
U3MEpEeHHil; mpu 3ToM (opmynupoBaTh npobieMy (3ahady) U TUIOTE3Y Y4EOHOro 3KCHEPHUMEHTa, cOOMpaTh YCTaHOBKY U3
NPEUI0KEHHOT0 000PYAOBaHUSs, TPOBOAUTH OMBIT M (HOPMYITHUPOBATH BHIBOIBI

OCYH_IGCTBJ'IHTB IMPpAMBIC 1 KOCBCHHBLIC U3MCPCHUA Q)HSHHGCKI/IX BCJIIMYMH; IIPH 3TOM BBI6I/Ip8.TB OIITHUMAJIBbHBIN CII0CO0 HU3MCPCHUA
1 HUCII0JIBb30BAaTh U3BCCTHBIC MCTOAbI OICHKHU HOFpGHIHOCTCfI I/I3M€p€HI/II71

HccnenoBarh 3aBUCUMOCTH (PU3MUYECKHUX BEJIIMYMH C HCIHOJB30BAaHUEM MPSAMBIX H3MEpPEHUI; MpU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PMKCUPOBaTh PE3yjbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3MYECKHUX BEJIUYMH B BUJAE TaONMIl U rpaduKoB, AenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM HCCIEIOBAHUS

Cobmromate mpaBmiIa 0e30MacHOTO Tpyda TpU TPOBEACHUM HCCIEIOBAHWN B pPaMKax Y4YeOHOTO HKCIEpUMEHTa, y4eOHO-
WCCIIEIOBATENILCKOM W TMPOEKTHOM JEeSATENbHOCTH C HCIOJb30BAaHHMEM H3MEPHUTEIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyTI0BaHUS

Pemats pacu€rHble 3a7aun ¢ SBHO 3aJaHHOM (DPU3MUYECKON MOJENbI0, UCIIONb3Yys (PU3MUecKHe 3aKOHbl U MPUHIIMIIBI; HA OCHOBE
aHaJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO MOJIENb, BBIICTATh (PU3UUECKHe BETMUUHBI U (POPMYITBI, HEOOXOIUMBIE AJis €€
pelICHuA, IPOBOAUTH paC‘IéTBI 1 OICHUBATH PCAJIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)1/131/I‘ICCK0171 BCIIMYNHBI

Pemrate xayecTBEHHBIE 3a/1a4y: BBICTPAUBAThH JIOTMYECKH HENPOTHMBOPEUUBYIO LIETIOUKY PACCYKJICHHUM C ONOPON HA U3Yy4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UYECKHE SIBICHUS

11.15

11.16

Hcnonp30BaTh Npy pelIEHUH Y4e€OHBIX 33/7a4 COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHH JUIsl MOMCKA, CTPYKTYpPHUPOBaHMUS,
UHTEpIpeTallid U Tpe/CTaBleHUs] y4yeOHOM M Hay4dHO-TONYJISIpHOW HH(OpMAIMK, MOITYYEHHOW M3 PA3JIMYHBIX HCTOYHHUKOB;
KPUTHYECKH aHAIM3UPOBATh MOJTy4aeMyro HH(OpMAIINIO

OOBSACHATh MPHUHLMIIBI JACUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBUS HUX O€3011acHOrOo
UCIIOJIb30BaHUs B [IOBCEIHEBHOW KU3HU

11.17

[TpuBOANTE TpUMEpHl BKJAJa POCCUUCKHUX U 3apyOekHBIX YUEHBIX-(U3MKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE INPOLIECCOB
OKpPY’KaIoIlIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH
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Hcmons3oBaTh TECOPCTUUCCKHUE 3HAHUA I10 (1)I/ISI/IK6 B HOBCCI[HCBHOﬁ JKU3HHU TJIA obOecreyeHnss 0€30IIaCHOCTH Ipu O6paH_[eHI/II/I C

11.18 npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMHM, JJII COXPAHCHHS 3J0POBbS U COOJIOJCHUS HOPM DKOJIOTUYECKOTO TOBEICHHS B
OKpY>Kalolleu cpene
PaGotate B rpyIime ¢ BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh PabOTy IPYIIIBL, PAIMOHATILHO PACIPEIEIISTh
11.19 00513aHHOCTH Y IUIAHUPOBATh JEATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUsX, aJI€KBAaTHO OLIEHUBATh BKJIAJl KAXKI0TO U3 YYACTHUKOB

IPYNIBI B pellIEHHUE paccMaTprUBaeMoil mpoOIeMbl
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kon Koa npoBepsiemoro

pasaejia 3JIEMECHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHM A

11

1.2

dusuka — HayKa o npupoje. Hayunbie MeTobl O3HAHUS OKpY»Karolero Mupa. Posib skciepumMenTa u
TEOPHH B MIPOIIECCE MO3HAHMS IPHPOJIBI. DKCIIEPUMEHT B (DU3UKE

MonenupoBanue (U3NYSCKUX SBICHHWA W IpoieccoB. Haydnplie rumote3bl. Du3nyueckue 3aKOHBI U
Teopuud. ['paHuibl nmpumMeHUMOCTH ¢u3nyeckux 3akoHOB. [lpuHiun coorBerctBus. Ponb u mecto
¢us3uku B (pOpMHpPOBAHWH COBPEMEHHOW HAYYHOH KAPTHHBI MHpPA, B MPAKTHYECKOH ICSITEIHLHOCTU
JIoneun

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexanudeckoe paBwkeHHe. OTHOCHUTEIBHOCTh MEXaHUYEeCKOro JBmkeHusa. Cucrema orcuéra.
Tpaexropus

2.1.2

2.1.3

[Tepemenienue, ckopocTh (CpeaHss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE MaTepHuallbHOM
TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoopAuHaT. Cll0)KeHHEe IEpEMELIEHUH U CII0kKEHHE CKOpOocTel
PaBHOMEpHOE U paBHOYCKOpEHHOE MpsIMOJUHEHHOe nBukeHue. ['paduku 3aBUCMMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIECHNS MaTEPUAIILHON TOUKH OT BPEMEHU

2.1

2.14

CBoOonHOe majeHne. Y ckopeHrue CBOOOHOTO MaJeHUs

2.1.5
2.16

KpuBonnneiinoe nBrnxkeHne. PaBHOMEpHOE IBUKEHUE MaTEpUAIbHON TOYKHU 110 OKPYKHOCTH. YTJIOBas
CKOPOCTb, JIMHENHAasA CKOpoCTh. [lepnon u yacrora. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, ABHIKCHUC CHApPSAAOB, HCTIHBIC U PEMCHHLIC IIEpCIavun

2.2

2.1.7

2.2.1

[TpakTuyeckue paboThl. M3mMepeHHe MTHOBEHHOH cKopocTd. VccienoBaHHe COOTHOLICHHS MEXITY
IyTSIMH, TPONACHHBIMA TEJIOM 3a IIOCJIEI0BATEIbHBIE PAaBHBIE IPOMEXYTKHM BpPEMEHH IIPH
PaBHOYCKOPEHHOM JBUXEHUU C HaYaJIbHOW CKOPOCTBIO, paBHOU HYII0. M3ydeHue ABukKeHUs IIapuka
B BA3KOMH skuaKocTH. V3ydueHue qBukeHus Tena, OpOoIIeHHOI0 TOPU30HTAIbHO

JANHAMUKA
[Tpunimn otHocuTensHOCTH ["anunes. [lepoiid 3akoH HetoToHa. MIHEpManbHble CUCTEMBI OTCUETA
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2.3

2.2.2

Macca tena. Cuna. [IpuHIun cynepno3uimu Cuil

Bropoii 3axkon HeroToHa /17151 MaTeprallbHON TOYKH B MHepIuanbHou cucteme otcuéra (MCO). Tpernii

2:2:3 3aKkoH HbroTOHA /1711 MaTepualIbHbIX TOUEK

2.2.4 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckast ckopocts. Bec tena

2.2.5 Cwuia ynpyroctu. 3akoH ['yka

226 Cuna tpenus. Cyxoe Tpenme. Cuila TpeHHSI CKOJBXKCHHS M CHia TpeHHs mokos. KoadduiumeHT
TpeHus. Cuiia CONpOTUBIICHUS IPU ABMKEHHUHM TeJla B )KUAKOCTH MJIM ras3e

2.2.7 [ToctynarenpHO€E 1 BpalllaTelbHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO Tea

208 MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. 1lnedo cumnbl. YcioBus paBHOBECHS TBEPAOrO Teia B
NCO

2.2.9 TexHuueckue ycTpolcTBa: MOAIINIHUKY, ABUKEHUE UCKYCCTBEHHBIX CITyTHUKOB
[TpakTnyeckue paboTel. M3yueHue nBMkKeHUs Opycka MO HAKIOHHOM IUIOCKOCTH IOJ ACHCTBUEM

2210 HECKOJIbKUX cuil. MccienoBaHue 3aBHCHMOCTH CHIJI YIPYTOCTH, BO3HUKAIOMIMX B JIe(OPMHPYEMOM
HOpYXHHE U PE3MHOBOM 00paslie, OT BeJIMUMHBI UX Aedopmarun. MccnenoBanue ycaoBuil paBHOBECHUS
TBEPAOrO TeJla, UMEIOIIETO OCh BPALICHUS

3AKOHBI COXPAHEHH A B MEXAHUKE

231 Nmnynsc MaTepuanbHOM TOYKH, CHUCTEMbl MaTe€pHalbHbIX ToueK. Mmmysnbc cuiabl U M3MEHEeHue
UMITyJIbCa Tella

2.3.2 3akoH coxpaHenust ummnyisbca B UCO. PeakTuBHOE BMKEHNE

2.3.3 Pabora cuibl

2.34 Mo1HOCTb CUJIBI

2.35 Kunernueckast sHEprus MaTepruaabHON TOUKH. TeopeMao KNHETUYECKON SJHEPIUu

236 [TorenunanbHast oHeprus. lloTeHnumanbHas 5SHEprus ynpyro JaeGOpMHpPOBAaHHOW MPY>KUHBI.
[TorennuanbHas SHeprus Tenaa BOIM3M MOBEPXHOCTH 3eMIH

237 [ToreHunanbHble M HEMOTEHIMAIbHBIE CHIIbL. CBS3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXAHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUsI MEXaHUUYECKOM SHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHUUeCKue yCTPONCTBA: ABM)KEHUE PAKET, BOAOMET, KONEP, NPY>KUHHBII UCTOJIET

2310 [TpakTuyeckue paboThl. M3yueHue cBsi3u CKOpOCTel Tell mpu Heynpyrom yaape. MccnenoBaHue cBs3u

paboThI CHIIBI C U3MEHEHHEM MEXaHMYeCKON SHEpIUH Tea
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MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKONH Teopuu. bpoyHoBckoe asmxenue. Huddysus.

311 XapakTep JBUKEHUS U B3aUMOJCHCTBUS YaCTULl BELIECTBA

312 Mopnenn CTPOCHH:I Ia30B, KHUJIKOCTEH M TBEPABIX TeNl M OOBSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE
3TUX MOJeNei

3.1.3 Macca monekyn. KonnyectBo BemectBa. [locrosanas ABoraapo

3.1.4 TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Llenbcus

315 Monenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON TEOpUM HJCAIbHOTO

3.1 raza

316 AOcomoTHas TemrepaTrypa Kak Mepa cpeHell KMHETUYECKOM SHEpPruu TEIIOBOTO JIBUYKEHHS YaCTHUI]
raza. [lIkama remneparyp KenbBuHa

3.1.7 VYpasuenue Knanelipona — Menzaeneesa. 3akoH JlanbToHa

318 ["a3oBble 3ak0HBI. M30mpoliecchl B HeaIbHOM ra3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
n30Xopa, u3odapa

3.1.9 TexHU4YeCKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

31.10 [TpakTnueckue paboTel. W3mepenume wmacchl BO3ayXa B KiaccHOM komHare. MccnenoBanue
3aBHCHUMOCTH MEKIy IapaMeTpaMH COCTOSIHUSI pa3pesKEHHOTr0 rasa

OCHOBbI TEPMOJMHAMUMKN

321 TepmoauHaMuyeckas cucreMa. BHYTpeHHsS 3Heprusi TepMOAMHAMUYECKOM CHCTEMBI M CHOCOOBI €€
MU3MEHEHUS

3.2.2 KonuyecTBo TemnoTs! u padbota. BHyTpeHHSIs SHEPTUSI OJJHOATOMHOTO U/I€aTLHOTO Ta3a

323 Bunel Tennonepenauun: TEMIONPOBOJHOCTh, KOHBEKIIMS, U3IydeHHe. TennoéMKocTh Tena. Y ieabHast
TEIVIOEMKOCTBH BeIlecTBA. PacuéT KonMuecTBa TEIJIOTHI IPU TEILIONEpeaade

3.2 324 IlepBbIil 3aK0H TepmoanHaMHKHU. [IppuMeHeHHe mepBOro 3aKOHA TEPMOAMHAMHUKH K H30IPOIIECCAM.
- ['paduueckast uHTEpIIpeTalys padoThl rasa

Tennoble MamHbI. [IpUHIUNIBI JeWCTBUS TEMIOBBIX MaliH. [IpeoOpazoBaHus SHEPTHH B TEIIOBBIX

3.25 MammHax. Koaddumuent nonesnoro neiicteus (manee — KIIJI) TeruoBoit mammasl. [ukn Kapao u
ero KIIJI

326 Bropoii 3akoH TepmonmHamuku. HeoOpaTUMocTh mporieccoB B mpupoze. TersoBble ABUraTemu.

DkoJoruyecke npoOaeMbl TEIII0O3HEPTETUKH
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3.2.7

TexHuueckne YCTPOﬁCTBaZ JABUTaTC]ib BHYTPCHHET'O CrOpaHusd, OBITOBOM XOJOONUJIBbHUK, KOHAUITHUOHED

3.2.8 [TpakTrueckue pabotsl. I3MepeHne yaenbHON TeIII0EMKOCTH
AI'PEI'ATHBIE COCTOSHU S BEIHLIECBA. ®A30BBIE I[TEPEXO/IbI
331 [TapooOpazoBanue U KoHAeHcauus. McrmapeHue M KuIMeHUE. YAenpHas TEIuioTa mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT AaBJICHHS
3.3.2 AOCONIOTHAS M OTHOCHUTENbHAS BIAXHOCTh BO3ayxa. HaceleHnHsiil map
333 Teépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHUS CBOMCTB KpUCTALIOB. JKumakue
3.3 Kkpuctamuibl. COBpeMEHHbIE MaTepHUaIIbI
3.34 [InaBnenue u kpuctauuzauus. Y aenpHas TemioTa miaasienus. CyonuManus
3.35 YpaBHEeHHE TEIUIOBOTO OamaHca
336 TexHuueckue yCTpoilcTBa: THMTPOMETP U ICUXPOMETP, KaJIOPUMETP, TEXHOJOIMH MOJyYEHUS
COBPEMEHHBIX MaTepUasoB, B TOM YHCIIe HAHOMaTEPHAJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [TpakTuueckue paboThl. I3MepeHne BIaXHOCTH BO3AyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
4.1.1 DJeKTpu3anus Tei. DIEKTPUIEeCKUl 3aps. J[Ba Buaa dMEeKTPUUECKUX 3apsI0B
4.1.2 IIpOoBOTHUKY, TUBIIEKTPUKH U MOJTYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsnoB. 3akon Kymona
415 3J‘I€KTpIiI.‘{CCK06 nosie. Hampsox€HHoCTh 3nektpuyeckoro nosid. Ilpunnun cynepnozunmu. JInHum
41 HanpsHKEHHOCTHU JIEKTPUYECKOTO MOJIs
4.1.6 Pabora cui anekrpocraruyeckoro nosis. [lorenuuan. Paznocts noTeHnnanos
4.1.7 IIpOBOTHUKY M AMDIIEKTPUKHU B IOCTOSHHOM 3JIEKTPUYECKOM MoJ€e. JIM3IeKTprudecKast pOHUIIaeMOCTh
418 OnekrpoéMkocTs. KonaeHcarop. DaeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa. DHEPrUsl 3apsKEHHOTO
KOHJIEHCaTopa
419 TexHUuecKkne ycTpoWCTBaA: 3JIEKTPOCKON, 3JIEKTPOMETp, 3JIEKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHUE
AIIEKTPONPUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYHHBIN PUHTEP
4.1.10 [TpakTuueckue pabotel. I3MepeHne 31eKTpoEMKOCTH KOHIEHCATOpa
42 ITOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYClloBUSL CyIIECTBOBAHMS IOCTOSHHOTO JJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuia Toka.
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ITocTOosHHEIN TOK

4.2.2 Hanpsoxenune. 3akon Oma 1j1s ydacTka 1enu

4.2.3 DNeKTpUUECcKOe COMPOTUBIICHHE. Y IelIbHOE COPOTUBIICHUE BELIECTBA

4.2.4 [TocnenoBarenbHOE, MapatielbHOE, CMEIIAHHOE COeIMHEHUE MPOBOIHUKOB

4.2.5 Pa6oTa snekrpuueckoro Toka. 3akoH Jlxoyins — Jlenma

4.2.6 MOIIHOCTD JIEKTPUUYECKOTO TOKA

427 anexkTpoBIkymias cuia (panee — 9J1C) u BHyTpeHHEe CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOH ) JieKTpruueckoi 1enu. KopoTkoe 3ambIKaHne

428 DJeKTpPOHHAsT TMPOBOJUMOCTh TBEPIBIX METANIOB. 3aBUCHUMOCTH COMPOTUBICHHUS METAIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9 OnexkTpuueckuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4210 [TonynpoBonHuku. CoOCTBEHHass W NpUMECHas MPOBOAMMOCThH IMONYNpoBOAHUKOB. CBoiicTBa pP-n
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4.2.11 DJEKTPUUYECKUN TOK B DJEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLMALINS. DIEKTPOIU3

4212 OnexkTpuueckuil TOK B razax. CaMoCTOATEIbHBI M HECAMOCTOSATENbHBIN pa3psi. PasinyHble TUIBI
CaMOCTOSITeNILHOTO pa3psinaa. Monnus. [1na3zma
TexHuueckue yYCTpOMCTBA: amnepMerp, BOJIBTMETD, peocTar, UCTOYHUKHU TOKa,

4.2.13 AIIEKTpOHarpeBaTesbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE TPUOOPHI, TEPMOMETP COMPOTHBIICHHUS,
BaKyyMHBI! IM0J1, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN J1MO/]1, TAJIbBAHUKA

4214 [TpakTyeckue paboThl. M3yyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ncTouHrKa TOKA U €r0 BHYTPEHHETO CONpoTuBIeHus. Halmoaenue anexTpoausa
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11 KUIIACC

[ﬁggena Konnposepsiemoro 3iementa  [IpoBepsiemble 3JieMeHTHI COJepP:KAHUSA
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHASI UHAYKIWA
43.1 [TocTrossHHBIE MAarHUTHL. B3auMo1elicTBUE MTOCTOSIHHBIX MArHUTOB
432 MaruauTtHoe mone. Bektop MarHuTHOW wHAyKuuu. [IpuHimun cyneprno3uiuu. JIMHUM MarHUTHOM
uHayKud. KapTuHa TUHIE MarHUTHOW WHAYKIIAY TIOJIS TOCTOSTHHBIX MarHUTOB
MarnuTtHO€e 1oJjie MPOBOJAHMKA C TOKOM. KapTuHa JIMHHI MONS AJTUHHOTO MPSIMOTO MPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIICBOTO TIPOBOJHHMKA, KaTymkh ¢ TokoM. OmbeiT Opcrena. Bsaumopeiictue
MIPOBOTHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOJlyJIb ¥ HallpaBJICHHUE
435 Cuna Jlopenua, e€ Moaylib U HampabiieHue. J[BIDKeHHE 3apsHDKEHHOM YacTHIBI B OJHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenna
4.3.6 SIBneHHe ANEKTPOMArHUTHOW UHIYKIIHH
4.3 4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKIIMHU
4.3.8 OJ1C unaykiuu. 3aKOH IEKTPOMArHUTHON UHAYKIuU Dapanes
439 Buxpepoe snexrpuueckoe none. C MHAYKIIMKW B MPOBOJHUKE, JBMKYIIEMCS MOCTYMATEIbHO B
OJIHOPOJIHOM MarHMTHOM I10JI€
4.3.10 [IpaBusno Jlenua
4311 NunykTtuBHOCTD. SIBNeHue camounaykuuu. 3J[C caMoOMHAyKIIMKU
4.3.12 OHeprus MarHUTHOTO TOJIs1 KATYLIKH C TOKOM
4.3.13 DNEeKTPOMArHUTHOE T0JIe
4314 TexHn4ecKue yCTpoiCcTBa: MOCTOSTHHBIE MarHUTHI, JIEKTPOMArHUTHI, SJICKTPOJIBUTATENh, YCKOPUTETH
JNIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TIeYb
43.15 [IpakTuueckue paboThl. V3yueHHe MarHUTHOTO TOJS KaTyIIKU ¢ TOKOM. MccienoBanue nencTBUs
MTOCTOSTHHOTO MarHWTa Ha paMKy ¢ TOKOM. VcciienoBanue siBICHUSI SJIEKTPOMArHUTHOW UHTYKITUN
5 KOJIEBAHU S 1 BOJIHBI
5.1 MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
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KonebarenpHas cucrema. CBoOomHbIe KojeOanus. ['apmonnyeckue kosnebanus. Ilepuon, yacrora,

5.1.1 .
amMIuInTya u ¢asa KoueOaHui

512 [IpyxuHHBIA MagTHUK. MaTeMaTH4ECKUI MasSTHUK

513 YpaBHeHHE  TapMOHHMYECKHMX  KojeOanuil. KuHemarnueckoewm  JAHMHAMUYECKOE  OIHMCAHUE
K0J1e0aTeIbHOTO ABUKCHUS

514 [IpeBpareHue sHEpPruu Npu rapMOHUYECKUX KojeOaHusax. CBsA3b aMIUIUTYIbI KOJEOAHUNH UCXOIHON
BEJIMYMHBI C aMIUIUTYJIaMH KOJIeOaHul €€ CKOPOCTH U YCKOPEHHS
Konebarenbublii koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJeOaHHs B UACATHHOM KoJeOaTeTbHOM

5.1.5 KOHType. AHAJOTHS MEXAY MEXaHHYECKMMH W 3JEKTPOMArHUTHBIMU KojeOanusmu. Dopmyna
TomcoHa

5.1.6 3aKOH COXpaHEeHMsI SHEPTUU B UI€aIbHOM K0Je0aTeIbHOM KOHTYpe

517 Boinyxkaennsle MmexaHudeckue konebanus. Pezonanc. Pe3onancHas kpuBas. BovlHyXIeHHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMSI.

5.18 [lepemennblii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.19 MomHOCTh NEPEMEHHOI0 TOKA. AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U HAIIPSKEHUS
Tpancopmarop. IIpomsBomcTtBo, mepemada W MOTpeOJICHHE  DICKTPUYECKOH  SHEPIHH.

5.1.10 DKOJIOTHYECKME PUCKM HpPU HPOM3BOJCTBE 3JEKTpUUecKoil sHepruu. KysnbTypa ucnonb3oBaHUs
AJEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU

5.1.11 TexHudeckue ycTpoicTBa: ceiicMorpad, dIeKTpUIECKUil 3BOHOK, JIMHUH dJIEKTporepead
IIpakTuyeckue paboTsl. MccnenoBanne 3aBUCUMOCTH NEPHOAA MaJbIX KojieOaHWH Tpy3a Ha HUTH OT

5.1.12 JUIMHBl HUTH M Macchl rpysa. McciaenoBaHue INEpEMEHHOIO TOKa B LEMHM W3 IOCIIEIOBATEIBHO
COEMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U pe3UCcTopa

MEXAHNWYECKHUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI

521 MexaHuuecknue BOJHBI, YCI0BHs pacnpocTpaHeHus. [lepuon. CkopocTh pacpoCTpaHEHUs U JUIMHA
BOJIHBI. [lonepeuHble U IPOAOIbHBIE BOJIHBI

522 WNnTtepdepennus u nudpakins MEXaHUYECKUX BOJIH

5.2 5.2.3 3Byk. CKOpocTh 3ByKa. 'poMKOCTE 3ByKa. BeicoTa ToHa. TeMOp 3ByKa

524 ONEKTPOMAarHUTHHIE BOJHBI. Y CIOBUS M3IYYEHMs dJEKTPOMAarHUTHBIX BOJH. B3anmHasi opueHTanus
BeKTOpOB E, B 11 v B 351eKTpOMarHuTHO!N BOJIHE B BaKyyMe

595 CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHE, IMpeJIOMIIEHHEe, NoJspu3anus, audpakuus,

unTepdepeniys. CKOPOCTb 3TEKTPOMAarHUTHBIX BOJIH
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5.2.6

IIkama QJICKTPOMArHuTHBIX BOJIH. HpI/IMeHeHI/IC OJICKTPOMAarduTHBIX BOJIH B TCXHUKE U 6BITy

HpI/IHHI/IHBI paguocCBiA3 W TCICBUIACHUA. Pa,I[I/IOJ'IOKaI_II/Iﬂ. BJ'ICKTpOMaFHI/ITHOC 3arpsA3HCHUE

5.2.7 .
OKpY’Karollen cpe/ibl
528 TexHu4ecKue yCTpOUCTBa: MY3bIKAJIbHbIE HHCTPYMEHTHI, YIIbTPA3BYKOBAsl JUArHOCTUKA B TEXHUKE U
MEIUIIMHE, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBU-nieup
OIITUKA
5.3.1 [IpsimonHeiHOE pacipoCcTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyd cera
5.3.2 OTtpaxkeHue cBeta. 3aKOHBI OTpaKkeHUs cBeTa. [locTpoeHre n300paKeHUH B IIIOCKOM 3epKajie
5.3.3 [Ipenomitenne cBeTa. 3aKOHBI IPEITOMIICHUS CBETA. AOCOIIOTHBIN ITOKa3aTe b MPEIOMIICHHS
534 [TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbIil yroi mojgHOro BHYTPEHHETO OTPasKEHUS
5.35 Hucnepcus ceeta. CioxxHbIi cocTaB Oenoro ceera. L{Bet
Cobuparonue u pacceuBarolue JUH3bl. ToHkas nauH3a. DOKYCHOE PACCTOSHUE U ONTUYECKAs CHJIa
5.3.6 TOHKOW JuH3BL. [locTpoeHne n300paxkeHHil B COOMPAOIIMX W paccewBarounx JuH3ax. dopmyia
TOHKOM JIMH3EI. Y BEJIMUECHHE, TaBacMOe THH30HU
5.3 5.3.7 [Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTHKH
538 Wnrtepdepenniuss  cBera. KorepeHTHble UCTOYHUKU. YCIOBHUS HAOMIOJEHUS MaKCUMYMOB U
MUHHMYMOB B UHTeP()EPEHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
53.9 Hudpakius ceera. Judpakunonnas pemérka. YcioBue HaOMIOJEHUS TJIABHBIX MaKCUMYMOB IpHU
MaJeHU MOHOXPOMAaTHYECKOT0 CBeTa Ha TUMPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsipu3zanus ceera
5311 TexHuuyeckue ycTpoiicTBa: OuYKH, Jyma, (oToammapar, TPOEKIMOHHBIA ammapaT, MHUKPOCKOIL,
TEJIECKOII, BOJIOKOHHASI ONTUKA, TU(PAKIIMOHHAS pEHIETKA, TTOJISIPOUT
5312 [Ipaktnueckue pabotel. M3mepenuwe mokazatens mpenomieHus. MccnegoBaHue  CBOWMCTB
n3o0paxkeHunit B TuH3ax. HabmroneHue aucnepcuu cBera
SJIEMEHTBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
61 ['panuubl TPUMEHUMOCTH KJIAcCUYECKOW MexaHuku. [locTynaTel TEOpUHM OTHOCUTEIBHOCTH:
WHBApUAHTHOCTh MOAYJISl CKOPOCTH CBETA B BAKyyMe, MPUHIIMI OTHOCUTENBHOCTH DUHIITEHA
6 6.2 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHbI
6.3 DHeprus U UMNYIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b MaccChl C SHEpPTHUEH U UMITYJIIHCOM CBOOOAHON YaCTHUIIbI. DHEPTHsl MOKOSI CBOOOTHOM YaCTHIIBI
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KBAHTOBAA ®U3UKA

7.1

7.2

7.3

DJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®dotonbl. Dopmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHs M UMITYJIbC (hOTOHA

7.1.2 OTtkpeiTue u uccienoBanue Gorodddekra. OnbiTel A.I'. CroneroBa. 3akoHbl poTodrdhdekra

7.1.3 VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanuma» Gorodddexra

7.1.4 Hasnenune ceera. Onbitel [1.H. Jlebenera

7.1.5 XHUMHUYECKOE ICHCTBUE CBETA

7.1.6 Texuuueckue ycTporcTBa: POTOINEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOAHON

CTPOEHHME ATOMA

701 Monens atoma Tomcona. OnbiTel Pe3epdopaa o nccnenoBanuto crpoerus aroma. [ImanerapHas
MOJIeJIb aTOMa

799 ITocrynatsl bopa. M3nydyenue u mnorusomeHue (OTOHOB IpU IEpexoAe aroMa ¢ OJHOIO YPOBHs
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp YpOBHEW SHEPrUU aToMa BOJIOpO/ia

793 BonnoBsle cBolicTBa yacTtui. Bonnel ne Bpoitnsa. KopnyckynsapHo-BonHOBOH ayanusM. Judpaxuus
AJIEKTPOHOB Ha KpHCTAIIaxX

7.2.4 CrnoHTaHHOE U BBIHYXKJIEHHOE U3Jy4YeHUE. Y CTPOMCTBO U MPUHIUIT PabOTHI Jlazepa

7.2.5 TexHnueckue ycTpoicTBa: CIEKTPaIbHbIA aHAIN3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbIN KOMIIbIOTED

7.2.6 [IpakTuueckue padotsl. HabmoieHue n1mHenvyaToro cnekTpa

ATOMHOE 4/1PO

7.3.1 MeTo/1b1 HaOIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUIL
OTtkpbiTHe paguoakTUBHOCTH. OnbiThl Pesepdopna mo ompeneneHHio cocraBa pajnOaKTHBHOTO

7.3.2 m3nydenus. CBoiictBa anb(da-, Oera-, rTaMMa-u3iydeHus. BiusHHE pagnoakKTHBHOCTH Ha >KUBBIC
OpTraHu3Mbl

733 OTkpeITHE NIpOTOHA M HeWTpoHa. HykiionHas monens siipa ['eiizenOepra — MBanenko. 3apsz sjapa.
MaccoBoe uncio sapa. M3otomnsl

734 Anbda-pacnaa. DIEKTpPOHHBIH W MO3UTPOHHBIM  Oera-pacnaa. [amma-uznydenue. 3akoH
paZlMOaKTUBHOTO pacrnaja

7.3.5 DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl sapa

7.3.6 SAnepHsble peakuuu. [leneHne U CUHTE3 1IEp

7.3.7 SAnepusiii peaktop. TepmosinepHbiii cunTe3. IIpobiieMbl M MEPCHEKTUBBI SJIEPHOM HHEPreTHKH.
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OKOJOTHYECKHUE ACITEKThI H,Z[CpHOﬁ OHCPICTUKU

7.3.8 DOnemeHTapHble YacTUllbl. OTKpbITHE TO3UTPOHA. DyH/IaMEHTAIbHbBIE B3aUMOICHCTBUS
7.3.9 TexHu4eckue ycTporcTBa: J03UMETp, Kamepa BuibcoHa, simepHbIil peakTop, aToMHast 0omoOa
7.3.10 [IpakTrueckue padoTsl. McciaenoBanue TpekoB yacTuil (1o roToBeiM GoTorpadusim)
OJIEMEHTHBI ACTPOOU3UKU
8.1 Bun 3Bé3aroro Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETH, KX BUAMMOE JIBIKCHUE
82 Conneunas cuctema. [lnanerst 3emHO# Tpynnbl. [IMaHETHI-TUTAHTBI U UX CIIYTHUKH, KapJIMKOBBIC
maHeTel. Manbie Tena CoITHEeYHOM CHUCTEMBI
8.3 Comnnue, dpotocdepa u atmochepa. ConHeuHass aKTUBHOCTh
8.4 Hctounuk suepruu CosiHiia v 3BE311
3BE37bI, UX OCHOBHBIC XapaKTEPUCTHKHU: Macca, CBETUMOCTbh, PaINycC, TEMIEepaTypa, KX B3aUMOCBSI3b.
8.5 JlnarpaMma «CHEKTpalbHBIH KJIacC — CBETUMOCTb». 3BE3Abl IJIABHOW IIOCIEI0BATEIBHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTbY JIJIsl 3BE3/1 TJIaBHOM MOCIE10BATEIbHOCTH
86 ###Par###BuyTpennee crpoenue 3BE34. CoBpeMEHHBbIC MPEACTABICHUS O MPOUCXOKICHUU H
sBosironiy CosiHIA U 3BE3/1. DTarlbl )KU3HU 3BE3]
Mneunsiii [1yts — Hama [anaktuka. CrivpanbHas cTpykTypa ['anakTuku, pacrnpeaencHue 3BE3/, raza
8.7 u nou. Ilonoxenne m neuwxkenue ConHua B [Namaktuke. Ilnockas u chepuueckas moJICUCTEMBI
lNanaxktuku
8.8 Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B s/IpaxX TalaKTHK
8.9 Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06ma. Paz6eranue ramaktuk. Bospact u paguyc
Bcenennoi, Teopus bonbmoro B3peiBa. Monens «ropsiueit Beenennoi». PenukroBoe nsinydeHnue
8.10 MacmrabHas ctpykrypa Beenennoil. Meraranaktuka. Hepeménnsle mpodieMbl aCTPOHOMHUH
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IMPOBEPSEMBIE HA ET'3 10 ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
IMPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMoOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl
cpeaHero oouero od0pazoBaHust

1
2

CdopmMupoBaHHOCTh YMEHUU pacrio3HaBaTh (PU3WYECKUE SABIICHUS (MPOLIECCHI) U OOBACHATh MX HAa OCHOBE H3YYEHHBIX
3aKOHOB

Bragenre ocHOBOMOIATaIOIIMMH (DU3MUSCKUMHU MTOHITHSIME U BETMYMHAMH, XaPaKTEPU3YIOMUMU (GU3NISCKUE TIPOIIECCHI
CdopMUpoBaHHOCTh YMEHUN NPHUMEHSTH 3aKOHBI KJIACCUYECKOW MEXaHUKH, MOJICKYJISIPHOW (DU3UKH M TCPMOJIUHAMUKH,
JNEKTPOANHAMUKH, KBAaHTOBOM (HM3UKK ANl aHanu3a W OOBSCHEHUS SBJICHUH MHUKPOMHpa, MakKpoOMHpa M MeErammupa,
pasnu4ath yciaoBHsS (TpaHUIBl, OOJACTH) NPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IOHMMATh BCEOONIMH XapakTep
(byHIaMEHTalIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh UCIOJIB30BaHUS YACTHBIX 3aKOHOB; aHAJTU3UPOBATh (PU3NYECKUE MPOLIECCHI,
HCIIOJIb3YsI OCHOBHBIE TTOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

CdopMupoBaHHOCTH YMEHHUSI pa3IMUaTh YCIOBHS MPUMEHUMOCTH MoJienel (GU3ndecKux Tell U MpOoIecCcoB (SIBICHUMN)

ChopMupoBaHHOCTh YMEHMS pelllaTh pacu€THbIC 3a/la4M C SBHO 33JaHHOM M HESBHO 3aJlaHHON (PM3UYECKOM MOJENbI0: Ha
OCHOBAHMHU aHAJIM3a YCIIOBUS BBIOMpPATh (pu3muecKre MOIENH, OTBEYAIONINE TPEOOBAHUAM 331a4yH, TPUMEHATH (POPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (U3NYECKUX TEOPUH NMPHU HCIOIb30BAHUM MATEMaTHUECKUX METOJIOB PELICHUS
3a/1a4, MPOBOAUTH PacdE€Thl HA OCHOBAHUM MMEIOUIUXCS JAaHHBIX, AHAIU3UPOBATH PE3YJIBTATHl U KOPPEKTUPOBATh METObI
pELICHHs C YYETOM MOJTYyUYEHHBIX Pe3yIbTaTOB

Peniate kauecTBEHHEBIE 3aaa4u, Tpe6y10H_II/Ie MNPUMCHCHUA 3HaHUH U3 Pa3HbIX pa3aCiIOB MKOJBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKXXC
HHTErpanunuu 3HAHUM U3 APYTUX MPEAMCTOB CCTCCTBCHHOHAYYHOI'O IMKJIA: BBICTPANBATH JIOTUYCCKYIO LIECTIOYKY paCCY)KI[GHI/II\/JI
C OHOpOfI Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (I)I/BI/I"IeCKI/Ie SABJICHUSA

BraneHre OCHOBHBIMH METOJaMHM HAYYHOTO TMO3HAHHUS, HMCIOJIb3YEeMbIMH B (DH3UKE: MPOBOAUTH IMPSAMbIE U KOCBEHHBIC
HN3MCPCHUMA (1)I/ISI/ILIGCKI/IX BCJIMYHH, BI)I6I/Ipa$I ONITUMAJILHBIN CIIOCO0 HN3MCPCHUSA U HUCIOJb3Yys M3BECTHBIC MCTOABI OLICHKU
MOTPEIIHOCTeH M3MEPEHHH, MPOBOIUTh HCCIICAOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C UCIOJIb30BAHUEM IPSIMBIX
I/ISMepeHI/II\/'I, 0O0BSICHITH MOJIYYCHHBIC PE3YJIbTAThI, UCIIOJIb3Ys (1)I/I3I/II-IGCKI/Ie TCOPHU, 3aKOHBI U IMOHATHA, U JCJIaTh BBIBOIbBI;
coOJroIaTh TpaBUiIa OE30MACHOTO TPYJAa MPHU MPOBEJACHUU HMCCICIOBAHUN B paMKax yueOHOTO SKCIEPUMEHTa M y4eOHO-
UCCIICIOBATEIBCKON JIEATCIIBHOCTH C  HCIOJB30BaHMEM HHU(POBBIX HM3MEPHUTEIBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
o0opymoBaHus

CdopMUpoBaHHOCTh YMEHUU aHAIM3UPOBATh U OLIEHWBATH TOCJEICTBUS OBITOBOW M IMPOU3BOJICTBEHHOW IESATENbHOCTH
YEJIOBEKa, CBS3aHHONW C (PU3MYECKHMMH TIPOIIECCAMH, C TIO3WIMNA DKOJOTHUECKOM O€30MacHOCTH; MPEICTaBICHUNA O
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palMoOHAIPHOM TPUPOJIOTIONB30BAaHIH, a TAaK)KE Pa3yMHOM HCIIOIb30BAHUM JIOCTH)KCHUH HAyKHM W TEXHOJOTHUU IS
JATbHEHIIIETO Pa3BUTHSI YEJI0BEUECKOT0 OOIIECTBA

OBnaseHre pa3IMdHbIME cioco0aMu paboThl ¢ HHPOPMAITHEH GU3NIECKOTO COJCPIKAHUS C UCTIOIB30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHl; pa3BUTHE YMEHHIl KPUTUYECKOTO aHajdu3a M OICHKU JOCTOBEPHOCTH MOJIydaeMoi
uHpopMaun

CdopMupoBaHHOCTH YMEHHI MPUMEHSITH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE IMOHSATHUS, TECOPHH U 3aKOHBI JIJIsl aHAIIN3a U
00BsicHEHUS! (PU3MUECKHUX IPOLIECCOB, MPOUCXOAIMINX Ha 3BE3/AaX, B 3BE3THBIX CHUCTEMaX, B MEXKralaKTHUYECKOW cpele;
IBIDKEHUS HEOECHBIX TeJI, DBOIIONNHY 3BE31 1 Beenennoi
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kon .
Kon 3s1emenTa IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS
pasaesa/TeMbl
1 MEXAHUKA
1.1 KMHEMATHKA
111 Mexanunueckoe nBrxkeHre. OTHOCUTEIBLHOCTh MEXaHW4YecKoro nBmxkeHus. Cuctema otcuéra

MaTCpI/IaJ'IBHaH TOYKa.

ol | TpacETopHE
Eé€ pamryc-BekTop:
Fle)=(xlz) ylr)=(r)),

TpaeKTopIIA,

IepeMEIIeHIIE:

AF =7 (t))—T(t,) =7, =7y =
= (Ax, Ay, Az),

1.1.2

IIYTE.
CrokeHIe epeMerneHHii:

Ay =4, +4

1.13 CkopocTb MaTepHUaIbHONW TOUKHU:
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Ax , ' )
v o=— =X,. aHAIOTI4YHO v, =y,, U.=Z,.
=D

CroxeHHe CKOpOCTell: 6, =0, + 0, .

BbrumcieHne nepeMenieHns | MyTH MaTepUaIbHON TOUKH TP IPSIMOJHHEHHOM JIBMKCHUH BJIOJIb
oCH X 110 rpaduKy 3aBUCUMOCTH V(1)

o . ApD .,
YekopeHHe MaTepHaIbHOII TOUKIL: a = —L =u'=(a,.a,.a_).
=0

Ar

114

Au o, .

a,=—= =(uv,),", aganorm4Ho a, = (v, )’, a.=(v.)".
Af o ' ' S o
PaBHOMepHOC HpHMOHHHeﬁHOC JABHUKCHUC:
1.15 x(t) = Xo + Voxt
Ve (t) — vgx = const

1.1.6

PaBHOYCKOpeHHOC HpﬂMOJ’IHHCﬁHOG JABMIKCHUC!
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t
x(t)=x,+u, t+ aé

v(t)=u, +at

a. = const

Ulzx - Lﬁlx = z'ax [xl —.'{.'1]

v,

L =
HPII OBILKEHINI B OTHOM HANPABICHIII IIVIE S = T-I
CBoOonHoe najeHue. Y cKopeHne cBOOOAHOTO MaJCHHUS.
¥ WT)
g
Yo o
0 Xo (
JIBm>xeHue Tena, OpOIIEHHOTO MOJT YIJIOM 0 K TOPU30HTY:
[.x‘{r} =X, + Uyt =2 +U,cosa-f
117 g i 2
\[J'{f} =y, +U, t+=1—=y,+u,sino- 2L
’ 2 2
v (f)=u, =uv,cosa
v (t)=uv,, +g1t=v,5mna— gt
g:=0
g ="g= const
1.1.8 KpuBonunerinoe npmxenue. J[BokeHue MaTepualibHOM TOYKHU IO OKPY>KHOCTH.
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VYri0Bas v TUHEHHAass CKOPOCTh TOYKH:
v = wR

[Tpu paBHOMEPHOM JIBUKEHUH TOUYKH IO OKPY>KHOCTH

_Zn_z
w= = TV

LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKH:

ITonnoe YCKOPEHUC MaTCpHaHBHOﬁ TOYKH

1.1.9 TBépnoe teno. IloctynarenpsHoe U BpalaTenbHOE ABMKEHHUE TBEPIOTO Tela
1.2 JMHAMUKA
1.2.1 Nuepuumanbublie cuctemsl oTcuéra. Ilepseiil 3akoH HeroTona. [IpuHnun otHocutensHocTr [anmnes
Macca tena. IInoTHOCTB BemecTBa:
m
1.2.2 p=—
%4
Cuna. [IpuHIun cyneprno3uuuu CUiIL:
12.3 ; .
FpaBHOJJeﬁCTB = Fl + F2+- -
Bropoii 3akon HeroTona: 1y MarepuansHoit Touku B ICO
F, = may
1.2.4
Ap = FAt npu F = const
-— 88—
E F
12 21
1.2.5

>

Tpetuii 3akoH HproTOHA 119 MaTepuanbHbIX TOUEK: Fij, = —Fyq
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3aKkoH BCEMHUPHOI'O TATOTCHUA: CUJIbI HIPUTAXKECHUA MCKAY TOYCUHBIMU MaCcCaMi PaBHbI

mym;
F=G 72
126 Cuna T1spkectd. LleHTp TsDKkecTH Tea. 3aBHCHMOCTh CHJIBI TSDKECTH OT BBICOTHI N Han
MOBEPXHOCTHIO TUIaHEeTHI paanycom RO:
GMm
m = ———-————
9= R, + h)?
Cuna ynpyroctu. 3akoH ['yka:
127 F, = —kx
Cuia tpenusi. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:
E, = uN
1.2.8
Cuna TpeHus MoKos:
F, < uN
Koadduuument tpenus
JlaBnenue:
F
129 —
P=7%
1.3 CTATHUKA
o
131 F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUsA:

IM| = FI, tae | — meuo cuitbl, F - OTHOCHTENBHO OCH, TIPOXoIsiieii uepes Touky O
MEPIECHIUKYISIPHO PUCYHKY
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]_[CHTp Macc Teia. HCHTp MacC CUCTEMBbI MaTC€pUaIbHBIX TOYCK:

- -

mqiry + myry+...

.M.

132 my+my+...
B onHOpOAHOM NOJIE TSIKECTH
(g = const)
LIEHTP Macc TeJla COBIAJAET C €ro [EHTPOM TSKECTU
VYcnosus paBHoBecust TBEpAoro tena B UCO:
[M,+M, +...=0
133 - -
|F+Fy+...=0
1.34 3akoH [lackans
JlaBnaenwue B xxuakocTu, rmokosmeiicsa B UCO:
1.35 P =po +pgh
3akoH Apxumena:
Fapx = ;RameCH, Y €CJIHM TeJIO M XUAKOoCTh nokosarcs B ICO, To
136 FApx = ngBLITeCH
VYcnoBue miaBaHus TeN
3AKOHbI COXPAHEHUA B MEXAHUKE
NMiynsc MmaTepraibHON TOYKU:
141 p=mv
NMnynbc cucTemsl Te:
142

P=pi+pt+--
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3aKOH U3MEHECHUS 1 COXpaHCHUA UMITYJIbCa:

B CO
Ap = A(pl + p2+' ' ) = FlBHeLLlHAt + FZBHeHIHAt+' -
143 B UCO , ecnu
Ap = A(pl + p2+' . ) = 0> cCin FlBHeLLlH + FZBHeLL[H+' =0
PeaxkTnBHOC ABMKCHUE
F
144 A7 X
PaboTa criibl Ha MaJIOM TTepEMEIICHUH:
;1=|}?'|-|ﬁf'|-c05 o=F_ -Ax
(;
)
145 MOMHOCTh CHIIBIL:
eciu 3a BpeMsi At paboTa CUITbI H3MEHSETCSI Ha , TO MOITHOCTH CHJIBI
A
P=— =F-v-cosu
Ar],
Kunernueckast sHEprus MaTepuaibHON TOUKHU:
mv?  p?
= = om
1.4.6

3aKOH W3MEHEHUs KMHETUYEeCKOW SHepruu cucteMbl MatepranbHbiX Touek: B UCO AEkun = Al +

A2+ ...
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HOTCHHI/IaJ'IBHaSI OHEPIu-i:
JJIA TIOTCHI U AJIBHBIX CHJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTCHLI

l 4 7 HOTCHI_[I/IaJIBHaH 3Hepr1/151 MaTepHaHbHOﬁ TOYKHU B OI[HOpOI[HOM I10JIC TSXKECTHU.
EHOTeHu =myg h

[ToreHnuanpHas SHEPTUS YIPYro 1ehOPMUPOBAHHOTO TeElIa:

kx?
E HOTeHI — T

3aKOH W3MEHEHHUS U COXPAHEHUSI MEXaHUYECKON SHEpruu:
Euex = Exen — Enorerm,
1.4.8 B IICO AE,ex = Ascex menorerm. cuns
B HCO AE,ex =0, eCIIH Agcex genoresm. cax = 0

1.5 MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

FapmoHudeckne KoneOaHWs MaTepuaibHOW Toukd. AMrumtyga u  (dasa
Kunemarnyeckoe onucanue:
x(f) = Asin( @t +o, ).
v () =x/.
a(=(v ), =—0x(f)=a +o0x=0,
151 TJIe X - CMEIIIEHHE U3 PaBHOBECHS.

JIMHAMHYeCcKOe ONUCaHUe:
ma, = —kx, tne k = mw?

OTO0 3HAYUT, YTO
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2.1

DHepreTuyeckoe Onrcanue (3aKOH COXPAHEHUsI MEXaHUYECKOUM SHEPTun):

-

1:H+£_nqm_ﬁcd B

2 2 2 2

CBsi3p aMIUTUTY/bI KOJICOAHUH CMELICHUS MaTepUANbHOM TOYKH C aMIUIMTyJaMH KojieOaHuil e
CKOPOCTH U YCKOPEHHUS:

Upe =04, a_ =04

[Tepuon n yactoTa KoueOaHU:
2n 1

] v
Hepﬂoz[ MaJIbIX CBO60,I[HLIX KOJIEOAHNHM MAaTEMAaTHYECKOTO MasiTHHKA:

]
1.5.2 T= EIXP
g
[lepuon cBOOOIHBIX KOeOaHUI NPYKUHHOTO MAasiTHUKA:
m
T =2n,|—
k
1.5.3 Brenyxaennsie konebanus. Pesonanc. PezoHancHas kpuBas
[Toniepeunbie 1 MPOI0JIbHBIE BOJTHBL. CKOPOCTh PACIIPOCTPAHCHUS U JJTMHA BOJTHBI:
U
1.5.4 A =T =—
WnTepdepenius u qudpaxius BOJIH
155 3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISIPHASA ©®U3NKA. TEPMO/INHAMUKA
MOJIEKYJISIPHASA ©OU3NKA
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Mopenu cTpoeHuUs Ta3oB, JKUAKOCTeH U TBEPABIX Tel. [lycTs TepMoauHaMmuueckas cucrema (Teno)
coctout U3 N omHaKoBBIX MOJIeKYJ. Toraa KoJIMuecTBO BEUIeCTBa

N m
V=—=—
211 N, wu
rae N, —umciio ABoraipo, M —macca CUCTEMBI (Tena), [ — MOJISIpHAasi Macca BEIIecTBa
2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3auMopeiicTBue yacTuil BelecTra
214 Juddysus. BpoyHoBCcKoe ABMKEHHE
215 Monens uneanpaoro raza 8 MKT
CBs3pb MEXIy [aBIEHUEM U CpelIHEW KUHETHUECKON SHEeprueil MoCTymaTelbHOTO TEIUIOBOTO
JBUKEHHS] MOJIEKYJ MleabHOro ra3a (ocHoBHoe ypaBHeHue MKT):
p—lm,nu:—zn Ifm""w _in:
3 31 2 3 0
2.1.6 .
rJe Mo — Macca OJJHOW MOJIEKYJIbI,
N
n=-—
|4
N - KOHIIEHTpALIHUS MOJIEKYI
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBs3p Temmeparypbl raza co CpeiHed KHHETHYECKOW SHEeprueil MOCTYNaTelbHOro TEIIOBOTO
JBUKEHHS €70 MOJICKYI:
2.1.8 7 an
— (mp*| 3
Epore =| —— | == kT
L2 2
2.19 VYpaBuenue p = nkT
2.1.10 Mopenb ueanbHOro ra3a B TEpMOJUHAMUKE!
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(Vpeprerse Merreeesa — Krareipona
| BeIpeukeHHe U1 BHYTPeHHEH SHEPIHH
VpaBHeHNle MeHeneeBa — KianeiipoHa (IpHMEHIMBIE (DOPMEI
3aIIICH):
pRT

pV= %RT = vRT = NkT, p=E

BrIpaxKeHie I BHYTpeHHell SHepI OHOATOMHOTO II€aTbHOTO

raza ([IpIIMeHIMEIe (hOPMEI 3aIIlICH):

U=3vRT =3 NkT =2 RT =ve T=2 p¥
2 2 2 2

3akoH I[aJ'IBTOHa JJIL JaBJICHUA CMCECHU PA3PCIKCHHBIX I'a30B:

2111
P =D + P2 +...
W3omporiecchl B pa3pekeHHOM Ta3e C TMOCTOSHHBIM d4uciaoM Mosiekyl N (¢ MOCTOSHHBIM
KOJIMYECTBOM BEI[ECTBA V):
uzorepma (T = const): pV = const ,
uzoxopa (V = const):
14
= = const,
2.1.12 T
n3zobapa (p = const):
14
— = const.
T

["padmueckoe npeacrasieHue uzomnporeccos Ha pV-, pT- u VT- quarpammax.
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2.2

OObeIrHEHHBII ra30BbIA 3aK0H:

—— = const
T

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA V.

HaCI)IH_[eHHBIe N HCHACBIIICHHBIC IIapbI. KadectBeHHass 3aBUCHMOCTH INIOTHOCTH H JaBJICHUS

2.1.13 HACBHIIIEHHOT0 TIapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIIEHHOTO Mapa
Brnaxxnocts BO3ayxa.
OTtHocuTeNbHAS BIAXKHOCTH!
2.1.14 . Prapa(T)  Prapa(T)
pHaCLIIIIHapa (T) pHaCLIH.Il'Iapa (T)
2.1.15 M3MeHeHne arperaTHbIX COCTOSIHUI BEIeCTBa: UCTIAPEHNUE M KOHACHCAIHS, KUTICHHE KHUIKOCTH
2.1.16 M3MeHeHne arperaTHbIX COCTOSIHUI BEIIecTBa: TUIABJICHNE M KPUCTAIUIN3AIUS
2.1.17 [TpeoOpa3oBanue sHEPTHH B (Ha30BBIX MMEPEX0ax
TEPMOANHAMUKA
2.2.1 TemoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BHyTpeHHss1 SHEprus
203 Tennonepenaya Kak crnoco0 HW3MEHEHMs BHYTPEHHEM 5SHeprum 0e3 CcoBeplIeHHS paboThl.
KoHBeKIHsI, TETIONPOBOIHOCTD, H3ITyYSHHE
KonngecTBo TEIIOTHI.
294 VY nenpHas TENI0EMKOCTD BEIIECTBA C:
Q = cmAT
VY aenbHas Teriora napoodbpazoBanus L: Q = Lm.
2.2.5 VnenapHas TemioTa miasiacHus A Q = Am.
VY aenbHast TeII0Ta cropaHus Tomusa : Q = gm
OnemeHTapHas paboTa B TEpMOJIUHAMUKE:
2.2.6 A =pAv
Beruucnenue pabotsl 1o rpaduky npoiecca Ha pV-auarpamme
2.2.7 [TepBblii 3aKOH TEPMOAMHAMUKH:
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Q12 =AUy, + A1 = (U — Uyp) + Agy

Annabara:
Q12 = 0= Ay, = (U — Up) = AUy,

2.2.8 Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMbIe MpoIeccol

[TpuHMne! geicTBrs TennoBbix MamuH. KIT:

MakcumanbHoe 3nauenune KIIJI. Iukn Kapno:

T.. —T. T
2.2.10 . marp xan xon
MAX N = Nggpe = =1-
T T o

YpaBHEHHE TEIUIOBOTO OanaHca:

2.2.11 Q:+0Q,+05+...=0
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE ITOJIE
311 OneKkTpu3zanus Tel U e€ MpOosIBICHUS. DJIEKTpUUecKui 3apsan. JlBa Buaa 3apsaa. DIeMEHTapHBIN
o ANEKTPUUECCKUH 3apsi/l. 3aKOH COXPAHEHHS AIEKTPHUUECKOTO0 3apsiaa

B3aumogeiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kynona:

B OJJHOPOJIHOM BEILIECTBE C TUAICKTPUIECKON MPOHUIIAEMOCTBIO €
3.1.2

F :k|‘-'_?1|'|?: _ 1 |‘-'_?1|'1‘13':

&r- 4meg, 17

3.1.3 OnekTpuueckoe nose. Ero neficTBue Ha 31eKTpUUECKUe 3apsiibl
3.14 Hanpspk€HHOCTD 31EKTPUYECKOTO MOJIS:
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>

) F

E=——
qnpo6m;n71
ITone ToueuHoro 3apsa:
q
Er = k 2
T
OJHOPOJHOE IOJIE:
E = const.

KapTuHbl TMHMI HANPSY)KEHHOCTH ATUX TOJIEH

IToTeHIIMAIEHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.
Pa3HocTh mNoTEHIIUATIOB U HaIIPAXKCHUC!

Az = q(¢ — ¢p2) = —qAd = qU.

IToTreHnuanpHas OQHEPIUA 3apiaaa B 3JICKTPOCTATHYCCKOM I10JIC:

W =qd,
3.15 A=—AW
HOTGHHI/IaJ'I BJIGKTpOCTaTI/I‘IGCKOFO I10JI4:
w
¢=—
q

CBsI3b HANPSHKEHHOCTH OIS M PA3HOCTH MOTEHIIHAIOB JIJIS OJHOPOIHOIO 3JIEKTPOCTATHYECKOTO
noxs; U = Ed

[TpyHIMI CynepHO3ULINY IIEKTPUUECKUX TTOJIEH:

3.16 E=E +E+...,¢ =¢; +P+...
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[TpoBOJHHMKY B 31€KTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

3.1.7 EL=0
BHYTPH M Ha IIOBEPXHOCTH MPOBOJAHUKA (p = CONSt
3.1.8 JM3IEeKTpUKHY B 3JIEKTPOCTATHYECKOM MOJI€. J(u3neKkTpudeckas NpOHUIIAEMOCTh BEIIECTBA €
Konnencarop. 25ekTpo€MKOCTh KOHICHCATOPA!
q
C=—
U
3.1.9 5 N _
JEKTPOEMKOCTH TIJIOCKOTO KOHACHCATOpa:
€98 C
= =&
d 0
[TapamienpbHOE COEIMHEHUE KOH/IEHCATOPOB:
q=1q + q2+...,U1 = UZ ="'ICHapaJ'IJ'I - Cl + C2+
31.10 [TocnenoBarenbHOE COCTMHEHUE KOHICHCATOPOB:
U=U,+U ! ! + ! +
= U; 2---’CI1ZQZ:---: = = - T..
Cr[ocn Cl C2

DHepPrus 3apsHKEHHOTO KOHJIEHCATOpa:
3.1.11 _qu_cuv_¢

c 2 2 2C

3.2 3AKOHEI TIOCTOAHHOT'O TOKA
Cwuna Toka:
=29
3.2.1 At 0
IMocrosuuwmi TOK: | = const

Jlist mocTosiHHOTO TOKa ( = It

3.2.2 VYcnoBus cylecTBOBaHUS 3JIEKTPUUYECKOTO TOKA.
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Hanpsoxenne U u DJIC E

3akon Oma 1Sl ydacTKa Lenu:

U
3.2.3 | =—
R
DIEKTPUYECKOe COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTUBIICHHSI OJJHOPOIHOTO TPOBOJHUKA OT €0
JUTMHBI U CEYEHUS. Y JICIIbHOE COTIPOTHBIICHHE BEIIECTBA.
3.24 l
R=p-=
P
Ucrounnku Toka. 3J]C nuctouHmka Toka:
A
CTOPOHHUXCHUJII
E=—"
3.2.5 q
BHyTpeHHee conmpoTHBICHNE HCTOYHHUKA TOKA
3axon OMa A1 OJTHOM (3aMKHYTOI) anekTpudeckoii nenu: E = IR + Ir, oTkyna
/ E
Rr
3.2.6 E F
[TapamiensHOE COeTMHEHNE TIPOBOIHUKOB:
I=h+L+..,U=U,=..
1 1 1
=—+—+.
Rnapann Rl RZ
3.2.7

[TocnenoBarenbsHOE COEAUHEHHE IPOBOAHUKOB:
U=U+Uy+.... I1==..
Ryoen = Ry + Ry+...
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Pa6ota snekrpuueckoro toka: A = UL,
3akon J[xoyns — Jlenua:

Q = I*Rt
3.2.8
Ha pesucrope
2 U
R:Q=A=I‘Rt=1Ut =—t
R
MOUIHOCTB 3JEKTPUUECKOIO TOKA!
AA .
P=— =1IU
Az Ar—]
TennoBast MOIIHOCTB, BbIAEIAEMAs HA PE3UCTOpE:
2
2p U -
P=I'R=—=1U
3.2.9 R
MoniHoCTh HCTOYHHKA TOKA:
Ad
_ CT. CHOT _
v B
At
CBOOO/IHbIE HOCUTENN 3JIEKTPUUYECKUX 3apsiioB B IMPOBOJHUKAX. MeXaHU3Mbl MPOBOAUMOCTH
3.2.10 TBEPABIX METAUIOB, PACTBOPOB U  PACILUIABOB  DJJIEKTPOJIMTOB, Tra30B. IlomynmpoBoIHUKWU.
IToynTpOBOTHUKOBBINA TMOJ
3.3 MAT'HUTHOE I1OJIE
Mexannyeckoe B3aMMOJICHCTBHE MarHuTOB. MaruurtHoe mnosie. BEeKTOp MarHUTHOM WMHIYKLIHH.
[TpuHIUIT CyneprIo3uIIMM MATHATHBIX MOJIEH:
3.3.1 B =B, +B,+...
JIvHny MHAYKIMU MarHUTHOTO noss. KapThuHa TuHUN MHAYKIIMA MarHUTHOTO TOJISA ITOJIOCOBOTO U
MI0JIKOBOOOPA3HOI'0 MOCTOSIHHBIX MAarHUTOB
3.3.2 OneiT Opcrena. MarHuTHoe mosie NpoBOJHMKA ¢ TOKOM. KapTuHa nMHMIA MHIYKIIMH MarHMTHOTO
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I10JIA AJTMHHOI'O IMIPAMOI'0 IIPOBOAHHUKA U 3aMKHYTOI'O KOJBLEBOI'O IMPOBOJHNKA, KaTYIIIKH C TOKOM

Cuna AMrmepa, e€ HanpaBJICHUE U BEJIUYNHA:

>

3.3.3 _ .
F, = IBlsina, rae o — yroja MeX1y HalpaBJIeHUEM IPOBOJHHUKA U BEKTOPOM B.
Cuna JlopeHua, e€ HallpaBJIeHHE U BEJINYUHA!
Frop =1 q | vBsina
3.34 B} .
TJE 0. — YIroJI MEXAY BEKTOpaMu V U B.
JIBrKeHME 3apsyKEHHOW 4acTULIBI B OJHOPOJHOM MarHUTHOM I10JI€
3.4 OJIEKTPOMATHUTHAA MHAYKIUA
IToTOoK BEKTOpa MarHUTHOW MHIYKIIMH:
® = B,S = BScosa
34.1
3.4.2 SIBnenue anexkTpoMarHuTHOM MHAYKIMH. O/J1C HHayKIMK
3aKOH 2JEKTpOMarHuTHOW nHAyKuuu dapajes:
AD
3.4.3 E=—- =-0
Ar A=
‘{;‘2'”.
\d v, )
!
344 ( A =9

-

O/IC WHAYKIHMK B TIPSIMOM IIPOBOIHHUKE JUTMHOM |, IBMIKYIIIEMCS CO CKOPOCTBIO U
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>

)

B OJTHOPOAHOM MAarHuTHOM II0JI€ B:

>

| E; |= Blvcosa , e o.— yroi Mexay BEeKTOpoM B 1 HOpMaliblo n K TIOCKOCTH, B KOTOPOU JIeKAT

- -

BekTOphl luv;ecmm | L B,u v

TO
| E; |I= Blv
3.45 ITpaBumno Jlenma
NHIyKTUBHOCTD:
L =?,I/IJII/I®=L|.
3.4.6 Camounnykuus. IC caMOMHAYKIUU:

A
E, =— EL =—II'
30

3H€pFI/I5[ MAarauMTHOTIO ITOJIA KaTyIIKU C TOKOM:

LI?
3.4.7 -
W, >
35 DIIEKTPOMATI'HUTHBIE KOJIEFAHU A 11 BOJIHEI
— C 3L
35.1 |

Konebarenbupiit  koHTYp. CBOOOAHBIE  DIEKTPOMAarHUTHBIE  KOJEOAaHUS B HICATLHOM
KOJIe0aTeIbHOM KOHTYDE:
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[ q(1) =, sin( 0t + @y

11[' t)=q, = oy, cos( ot +@,) =1 cos( ot +@p)
®opmyna Tomcona:
T = 2nVLC , OTKyz1a

Cesi3p  aMIUIMTYZIBl 3apsfa KOHJEHcAaTopa C aMIUIMTYIOM CHJIBI TOKa MpH CBOOOJHBIX
AIIEKTPOMAarHUTHBIX KOJIEOaHUX B UIEATIbHOM KOJ€0aTeIbHOM KOHTYpE:

= _max
,g =
3.5.2 3aKOH COXpaHEeHHsI SHEPTUU B UACaTbHOM KOJeOaTeIbHOM KOHTYpE
3.5.3 By aeHHbIE 2JIeKTpOMarHUTHbBIE Kosiebanus. Pesonanc
[Tepemennsiit Tok. [Ipou3BoacTBO, epenada u NoTpedICHUE FIEKTPUUECKON SHEPTUN
2 2 2 2
3.5.4 CU Li CU LI
+ = = X = const.
2 2 2 2
CBolicTBa 3J€KTPOMarHUTHBIX BOJH. B3anMHas opueHTaIus BEKTOPOB B AIEKTPOMArHUTHOW BOJTHE
B BaKyyMe:
3.55 R
E1Blc
3.5.6 [IIkana 3m1eKTpOMarHUTHBIX BOJH. [I[puMeHeH e 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
3.6.1 [IpssMonMHETHOE pacIpoCTpaHEHNE CBETA B OAHOpOoAHOM cpene. Toueunslii ncrounuk. JIyd cBera
3aKOHBI OTPaKEHMS CBETA.
3.6.2

a=p
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olB

TT7T777 777777
3.6.3 [TocTpoenure n300pakeHHi B TUIOCKOM 3€pKajie
3aKOHBI MPETOMIICHHS CBETA.
IIpenominenue ceera:
nysina = n,sinf.
AOCOTIOTHBIN MTOKA3aTeNb MPEIOMIICHHUS
Nyge = —
abc v
OTHOCUTEIBHBIN TTOKA3aTENb MPETOMIICHUS:
n, Vg
Nom = =
1 V2
3.6.4
By
= nz
Xox 1ydeil B mpu3Me.
1||:":|_ = 1"2 - ”1}'1 = H:}.J
COOTHOIIIEHHE YacTOT U COOTHOUIEHUE JJIMH BOJIH IPU NEPEX0AE MOHOXPOMATHYECKOIO CBETa
4yepe3 TpaHuIly pa3jiena IByX ONTHUYECKUX Cpe:
nH,<mn )
365 a’ﬂp n

IlomHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHpIiA yro MOJIHOTO BHYTPEHHETO OTPAYKEHUSI:
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. n;
Sinay, = — = —
Nory nq

CoOuparommue 1 paccenBarole TMH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE M ONTUYECKas CHJIa

TOHKOHW JIMH3BI:

3.6.6 b 1
" F
®opmyJia TOHKOM JIMH3bI:
1 4 1 1
d f F
YBenuueHue, 1aBaeMoe JIMH30M:
h 111
r = —_—= —
d
3.6.7 d T
)
AN\
F\ h
f
R
B ciyuae paccenBaronieil JIMH3bI:
1
D<0=F= 5 > 0,
3.6.8
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Xon Jyda, HpOLIEAUIErO JMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIABHOM ONTUYECKOM OCH.
[TocTpoeHne M300paKeHUI TOYKU M OTpe3Ka MPSMOW B COOMPAIONINX U PACCEHUBAIOIIUX JIMH3AX U
UX CHCTEMax

3.6.9 doroarnmapaT Kak ONTUYECKUM MpruOop. I'71a3 Kak onTUYecKas cucrema
Wutepdepennust cBera. KorepeHTHbIE HWCTOYHHUKH. YCJIOBUS HAOJIOJCHUS MAKCUMYMOB H
MUHHMYMOB B HHT€P(PEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHHKOB:
A
MaKCIIMYMBI — A=2m—, m=0,+1,+2.+3, .
3.6. 2
v
MITHIIMYMEI — A= 21;;+1_];, m=0+1+2 %3 _
Hudpakuus ceera. AudpakiuonHas pemérka. YCloBre HAOIIOICHHUS TIaBHBIX MAaKCUMYMOB TIpH
HOPMAJIbHOM T1aJICHUU MOHOXPOMATHUYECKOT'O CBETA C [UIMHOW BOJIHBI A Ha PeHIETKY ¢ nepuoaoM d:
3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIN3M
41.1 ['unote3a M. [1nanka o kBantax. ®opmyna [1nanka: E = hv
®oToHbl. DHeprus (HoToHa:
E=n hc
= NV = — = PC
1P
4.12 Umnynec ¢poToHa:
_E h h
P=C=7C 71
4.1.3 ®otorddext. OnpiTel A.I'. CtoneroBa. 3akoHsl poTo3ddexra
414 VYpaBuenne DitHimTeitHa 17151 hoTodddekra:
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ECI)OTOHa = ABmxoaa + EKI/IHmaxl

rae

hc

E(bOTOHa =hv = 7'

hc
ABLIXOIIa = hvl(p = T
Kp

2
mv-max
Emax = 2 = elU,y,

JlaBlieHuE cBeTa.

4.1.5 JlaBiieHME CBETa Ha MOJHOCTHIO OTPAXAIOLIYI0 IMOBEPXHOCTh M HAa MOJHOCTHI) MOTJIOIIAOIIYIO
MTOBEPXHOCTh
4.2 OU3NKA ATOMA
42.1 [TnaneTapHas Mozenab aToMa
[Toctynarsl bopa. M3nyuenue u mornomeHue (GOTOHOB IpU NEPEXOAe aToMa C OJHOTO YpPOBHS
SHEPTUH Ha JPYIrOM:
4.2.2 he
hvmn = = |En _‘Em
Y
JInHelyaTeie CIIEKTPBI.
CrniekTp ypOBHEW SHEPIrUM aTOMa BOJOPOAA:
4.2.3
—13,63B
E =—— n=1,273 ..
n*
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyknonnas mozens siipa ['eiizen0epra — MBanenko. 3apsia siapa. MaccoBoe uncio siapa. M30Torsl
432 PannoakTHBHOCTE.

Anbda-pacnan:
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A A4 4
7X—75Y + ,He

bera-pacnan.
DIIeKTPOHHBIN B-pacnan;

A A [P
XY+ je+v,

[TosutponHHsIii B-pacnan:
A A 0=, .,
s X—=70Y + €TV,

FaMMa'I/ISHy‘IeHI/Ie

3aKkoH paarOaKTHUBHOI'O pacliaaa:
-t

N(t) = Ny *2T
4.3.3
ITycth M — Macca paaAMOaKTUBHOIO BellecTBa. Toraa
-t
m(t) =my*2T
4.3.4 Snepusle peakuuu. JleneHre U CHHTE3 sAep
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. KacesanoB B.A. ®usuka: 10 knacc: yriny6iaeHHbIi ypoBeHb: M.- "[Ipocsemienue", 2024

2. @wuzwuka; yrayonennoe obydenue 11 kmacc/ KacbstHoB B.A. OOmiecTtBo ¢ orpaHuyeHHON OTBETCTBEHHOCTBHIO «/PODA»; AxumoHepHOe
obmectBo «M3narensctBo «IIpocBemenuey, 2025

3. Actponomus: 10-11-e xmaccer: yueOnuk; 12-e m3manue, mepepaboranHoe 10-11 xmacc/ Boponnos-BenbsmunoB B.A., Crpayr E.K.
AknmonepHoe obmectBo «M3natenbctBo «IIpocBemienuey, 2024

METOANUYECKHUE MATEPHUAJIBI IUIAA YUYUTEJIA

1. ITapdentbeBa H. A. Coopuuk 3anau no ¢usuke. bazossiii yposens. Jns 10-11 xmaccoB obmeodpa3oBarenbHbIX yupexaenuii./M., IIpocsenienne,
2024

2. Eprotkun E. C., Eprotkuna C. I'. ®uzuka. CamocTosTeNbHBIE M KOHTPOJIbHBIE U padoThl. 10 k1. /M., IIpocsenienue, 2024

3. Eprotkun E. C., Eptotkuna C. I'. ®uzuka. CamocTosTeIbHBIC M KOHTPOJbHBIC U paboThl. 10 ki1. ./M., IIpocBemmenune, 2024
4. PeimxeBuu A.I1. COopuuk 3anau no pusuke. ./M., [IpocBemenne, 2024

HUPPOBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. ®T'UC "Mos Ulkoma"

2. DnexTpoHHbIe (hopMbl yueOHbIX TocoOuit u3narenscTsa [Ipocsenienne
4. lnarHoctuyeckue padoTsl MuHuCTEpCTBa MpocBemeHus: PO

5. bauk 3agaauit UCPO PAO
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI
1. Iudposas naboparopus no Gu3MKe HEHTPa €CTECTBEHHOHAYYHOW HampaBiieHHOCTH «Touka pocTay.
Kommnektel 06opynosanus «I'MA-nabopatopusi».
AcTtpoHOMHUECKas JeMOHCcTpanmonHas mojaenb (Comaie-3emts-JIyHa)
bapomerp-anepounn
biiox nuranus perynupyemsii
Beb6-kamepa Ha MOABHYKHOM IITATHBE
Benepko Apxumena

I'enepaTop 3ByKOBOIA

© © N o g~ w DN

I'urpomertp (rcuxpomerp)

[EEN
o

. I'moGyc 3Be31HOTO HEba ¢ MOACBETKON

[EEN
[EEN

. I'nobyc 3emnu pusnueckuit

[EEN
N

. I'no6yc Jlynsl ¢ moacBeTkoi

[EEN
w

. I'mobyc Mapca ¢ nmoicBeTKo#

[EEN
SN

. JluHaMOMETp 1EMOHCTPALIMOHHBIN

[HEN
(S

. JlokymeHT-kamepa

[EEN
(op)

. Z[ocxa HpO6KOBaSI, HJIM 1OCKAa MArHUTHO-MAapKEPHaAs, NJIN MArHUTHO-MAapKEpHas MJICHKA Ha CTCHY

[EEN
\‘

. Kanopumertp ¢ Habopom KanopuMeTpuyecKux Teil

[EEN
[o0]

. Komnac

[EEN
(o]

. KommexT noprperos it opopmieHus kabruHera

N
o

. Kommiekr MOCYIbI ILCMOHCTpaHHOHHOﬁ C IPUHAJICIKHOCTIAMU

N
[y

. KommnekT npoBoaoB

N
N

. JJaGopaHTCKuit cTON
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23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Marsut ayrooopa3HbIit

Marsut 1oJI0COBOM 1€MOHCTPALIMOHHBIN

MarHuTHbIE CTPEIKU Ha MOICTaBKaX

ManomeTp )KUAKOCTHOM JEMOHCTPALIMOHHBIN

Maruna anektpodopHas

MasTauk Makcsemia

MUuKpOCKOII 1EMOHCTPALIMOHHBIN

Mopenu pakeT-HOCUTENEH

Mopenb BHYTPEHHEIr0 CTPOCHHS 3eMITU

Mognens HeOecHOH cdepsl

Mopeinb CTpOeHHS COTHEYHOM CUCTEMBI AIEKTPUYECKast
Habop akceccyapoB k Teneckomy

Habop neMoHCTpanimoHHbII BOTHOBBIX SIBJICHUN

HaGop neMoHCTpalioHHbBIN 10 TMHAMHUKE BPAIIaTeIbHOTO JIBHKCHHS
HaGop neMoHCTpaliOHHBIN 110 MArHUTHOMY TTOJTFO KOJIBIIEBBIX TOKOB
Habop neMoHCTpaIiMoHHBIHM 10 MEXaHUYECKUM KOJIEOaHUSIM
Habop neMoHCTpaIlimOHHBIN 0 MEXaHUYECKUM SIBJICHUSIM
HaGop m1st neMoHcTpaum aIeKTPUIECKUX Mo

Habop makeToB njaaHeT 3eMHON IpYTIIbI

Habop mo uzyueHnto MarHuTHOTO TIOJIst 3eMITH

Habop criekTpanbHBIX TPYOOK C UCTOUHUKOM MTUTAHUS
Hacoc BakyymHbI1i1 KOMOBCKOTO

ITamouka cTeKkIIHHAS
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46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

[Tasouka 500HUTOBAS

[Tpubop Jlenna

IIpunTep

Poiuar neMmoHCTpalMOHHbBIN

Cocynpbl coob1aronmecs

CrakaH OTJIMBHOH 1IEMOHCTPALlMOHHBII
CyintaH 351eKTpOCTaTUYECKU I
Tepmomerp 1abopaTopHbIi

TpyOka HptoToHa

YcranoBka Juist u3ydenus porospdexra
Ounbtp 1 HabmoaeHus ConHia
[ITap IMTackans

[IITaTuB 1EMOHCTPALMOHHBIN
[IITaTuBBI U30JIHPYIOLIHE

DNeKTpOMarHuT paz0oopHbIN
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