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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma no (u3uKe Ha ypOBHE CpelHEero ooIero oopa3oBanus papaboTaHa Ha OCHOBE
MOJIO)KEHWH U TpeboBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM
nporpammsl, npenacraBieHHbix B ®I'OC COO, a Takxke ¢ yuéroM deaepainbHOil paboueit
nporpammbl Bocriutanus U KoHuenuuu npenogaBaHusi yueOHOro npenmera «DPusukay B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit @enepanuu, peaau3yrolIUX OCHOBHBIC
o0Opa3oBaTelIbHbIE MPOTPAMMBI.

[Iporpamma 10  (Qu3uke omnpenenseT o00s3aTeNIbHOE MPEAMETHOE  COAEpIKaHUE,
yCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUCHHS TEM U Pa3esioB y4eOHOTO
npeaMera ¢ y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro
mpolecca, BO3pacTHBIX OcoOeHHOocTel oOydarommxcd. IIporpamma mo ¢usuke naér
NPEACTABICHUE O MENAX, COJEpKaHUHM, OOIIel cTpaTernu OOy4YeHUs, BOCHUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CpelIcTBaMU yueOHoro mnpeamera «@dusuka» Ha YrIyOJIEHHOM
YPOBHE.

N3yuenue Kkypca (u3uku yriayOJEHHOTO YpOBHS TO3BOJISIET peald30BaTh 3aJayu
npo(eCcCUOHAILHON OpHUEHTAI[MM, HAIlpPaBJICHO HAa CO3JaHHE YCIOBUU JUISl MPOSIBICHUS
CBOMX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN KaKIbIM 00Yy4YaroIUMCs, KOTOPbIE
HEOOXOUMBI JUIsI NPOAODKEHHS O0pa30BaHMsS B OpraHM3alUsIX MpOQecCHOHATBLHOTO
o0pa30BaHMsl 10 Pa3IMYHBIM (PU3UKO-TEXHUUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSM.

B mnporpamme mo ¢u3Mke ONpenenstoTcs IJIaHUpPyEeMbIE pe3yJbTaThl OCBOEHHUS Kypca
GU3MKKM Ha YpOBHE CpEeIHEro oOImero oOpa3oBaHMs: JMYHOCTHBIEC, METAalpeIMETHBIE,
npeaMeTHble (Ha yriayOnéHHOM ypoBHE). HaydHO-METOq0IOrH4ecKo OCHOBOW IS
pa3paboTKu TpeOOBAHUN K JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM pe3yJbTaTam
00ydJaronmxcsi, OCBOUBIIMUX TMporpamMmy MO (U3MKE Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMs HA yIIIyOJIEHHOM YpOBHE, SIBIISIETCA CUCTEMHO-AEATEIbHOCTHBIN OJIXO/I.
[Iporpamma 1o gpu3rKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHUS Kypca (PU3UKH Ha YrIIyOJIEHHOM YPOBHE, B TOM YHUCIIE
npeaIMeTHbIE Pe3yIbTaThl IO roJaM 00yUYeHUS;

cojepkanue yueOHoro npeamera «dusukay 1mo rojaam oOydeHUsI.

[Iporpamma mo Qu3nMke HMMeeT NPUMEPHBIA XapakTep U MOXET OBbITh HCIOJIb30BaHA
YUUTENSIMHA (PU3UKH 17151 COCTABJICHUS] CBOMX PaOOUYUX MPOTPaMM.

[IporpaMmMa 1o (Qu3uMKEe HE CKOBBIBAET TBOPYECKYIO WHUIMATHBY YUHUTENEH U
IPENOCTABISAET BO3MOYKHOCTH U pEaju3allHd Pa3IMYHbIX METOAUYECKHMX MOJIXO0JI0B K
npenojaBanuio GU3UKHU HA yTrIyOJIEHHOM YPOBHE MPU YCIOBUU COXPAHEHUS 00s3aTEIbHOMN
YacTH COJIEp KaHUs Kypca.

dwu3rka Kak Hayka 0 HanbOosiee OOIMMX 3aKOHAX MPHUPOIBI, BRICTYNAs B KAYECTBE YICOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUI 00 OKpY’KarolieMm
mupe. HIkonbHBIH Kypc GU3MKH — CHCTEMOOOpPA3yIOUIMH s €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, IMOCKOIBbKY (PU3MUECKHE 3aKOHBI JIeaT B OCHOBE IPOLIECCOB U
SBJICHUHN, W3ydaeMbIX XUMHUEH, Ouojorueu, ¢usnmdeckod reorpadueii u acTpoHOMUEH.



Hcnonb3oBaHue U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUM OMNpeAesusio XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUHN B c(pepe SHEPreTUKH, TPAHCIIOPTA, OCBOCHHUSI
KOCMOCa, TOJIy4eHHs] HOBBIX MAaTe€pUalOB C 3aJaHHbIMU CBOMCTBaMH. M3ydeHue ¢usznku
BHOCHUT OCHOBHOM BKJaa B (OPMHUPOBAHHME ECTECTBEHHO-HAYYHOM KAapTUHBI MHUPA
oOyuaromierocsi, B (OpMHUpPOBaHHE YMEHHUI MPUMEHSATh HAYYHBIA METOJ TMO3HAHUS MpHU
BBITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAaHUMH.

B ocHOBY kypca u3MKu Ha YpOBHE CpeAHEro o0iero oOpa3oBaHUs MOJIOKEH Psi UICH,
KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHUMUIIBI €T0 IOCTPOCHHS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEW KyPC SABJISETCSA JOTUYECKHU 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuai U3 BceX pa3zesioB (U3UKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, TakK
Y COBpEMEHHON (PU3HKHU.

Hoesa cenepanuzayuu. B cooTBETCTBUM C HEW MaTepual Kypca GU3uku oObeJUMHEH BOKPYT
¢usnueckux Tteopui. Benymmm B Kypce sBisieTcss (OPMHUPOBAHHME NPEICTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTE€PHUH, BEIIECTBE U MOJIE.

Hoea cymanumapuszayuu. E€ peanuzanus npeanonaraeT UCIoIb30BaHUE TYMaHUTAPHOTO
NoTeHIMana (PU3NYECKOW HAayKH, OCMBICIICHUE CBSA3M Pa3BUTHUS (U3UKU C Pa3BUTHEM
oOmiecTBa, a TakXke C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMH U 3KOJIOTMYECKHUMHU
npoOiemMamu.

Hoea npuxnaonoit nanpaenennocmu. Kypc Gusuku yriry0iaEHHOTO YpOBHS MPEAIoiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHHYECKMX U TEXHOJOTWYECKHX IPHIIOKEHUN
U3YYEHHbIX Teopud U 3akoHOB. [Ipm 3TOM paccmarpuBaroTCs Ha YpOBHE OOILIUX
NPEICTABICHUI U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea »3xonocuzayuu peanusyercsi MNOCPEACTBOM BBEIEHHUSA BJIEMEHTOB COJEpKAHMS,
NOCBSAIEHHBIX OSKOJOTMYECKHM TMpo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takke OOCYXICHHs MpoOJieM palruOHAIbHOTO
IPUPOIONOIB30BAHUS U SKOJOTMUECKON OE€30MaCHOCTH.

OcBoeHue cojepkaHus MporpaMmsel o (PU3UKE AOHKHO ObITh MOCTPOCHO HAa MPUHIUIIAX
CUCTEMHO-/ICITEIbBHOCTHOTO moaxoja. Jns ¢usukum peanuzanus STUX MPUHLUIIOB
O0a3upyeTrcsi Ha UCHOJB30BAHUU CAMOCTOSITEIBHOIO OSKCIIEPUMEHTa Kak IOCTOSHHO
nencTBytomero ¢akropa yuebHoro mporecca. [ yrmyOn€HHOTO ypoOBHS — 3TO CHCTEMa
CaMOCTOSITEJIBHOTO ~ YYEHHMYECKOrO  IKCIEPUMEHTa,  BKJIIOYAIOMIETO  (PPOHTAJbHBIC
YUYEHHUYECKHUE OIBITHI IPU U3YyYEHUH HOBOI'O Marepuasa, J1abopaTopHble pabOThl U pabOTHI
npakTtukyMa. [Ipu 3ToM BO3MOKHBI JBa crioco0a peanu3auuu (pu3nuecKoro npaktTukyma. B
MEPBOM cllydae MPaKTUKyM MpoBoautTcs aubo B koHie 10 m 11 kimaccos, nmmbo mocie
MEPBOTO M BTOPOTO MOJYTrOAWM B KaXIOM U3 OTUX KiaccoB. BTopoit cmocod — 310
MHTErpanus padoT MPAKTUKyMa B CUCTEMY JIA0OPATOPHBIX pabOT, KOTOpPhIE MPOBOJATCS B
npoliecce uzydeHus: paszzaena (temsl). [Ipu aTom moj paboTamu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE HCCIIEIOBaHUEe, KOTOpPOE MPOBOAMUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001EéHHOr0 BU1a 6€3 MOIIaroBoi HHCTPYKIUH.

B nporpamme no ¢gusuke cucreMa yueHHYECKOTO SKCIEPUMEHTa, JJa0OpaTOPHBIX paldoT U
IpaKkTUKyMa Tpe/CTaBlieHa €IMHbIM MepeyHeM. BpiOop TemMaTuku Uisi 3TUX BHUIOB



YUYEHMUYECKUX MPAKTUYECKUX pabOT OCYILIECTBISETCS YYaCTHHUKAMU OOpa3oBaTEIbHOIO
mpoliecca UCXoJid U3 OCOOCHHOCTEH MOYPOUHOIO IUIAHHUPOBAHUS U OCHAIICHHS KaOMHETa
¢busuku. Ilpu sTomM obecnieurBaeTCsl OBJIAJIEHUE OOYYAIOMIMMUCS YMEHHUSIMU MPOBOAMTH
npsiMble U KOCBEHHBIE M3MEPEHHUS, MUCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIHYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHKE yIenseTcs PElIeHUIO pacyETHBIX M KaueCTBEHHBIX 3anad. [Ipu stom
JUIsL pacu€THBIX 3a/lad TMPUOPUTETOM SIBIISIIOTCA 3aJaydl C SIBHO 3a/JlaHHOM M HESBHO
3aJaHHONW (M3UYECKON MOMENbI0, TO3BOJISIONIME TNPUMEHSATh H3yYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jiefia Kypca, Tak U MHTETpUPYs MPUMEHEHNE 3HaHUH U3
pasHbBIX pasnenoB. J[ns KadyecTBEHHBIX 3aqady NPUOPUTETOM SBIAIOTCS 3aJaHUS Ha
oOBbsICHEHUE/TIPE/ICKa3aHue MPOTEKaHUs (PU3MYECKUX SIBICHUA M  IPOLECCOB B
OKpY>Karollen Ku3HU, TpeOyromue Bbioopa GU3MuecKoi MOJENN AJisl CUTyallul MIPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBunm ¢ TtpeboBanmsiMu PI'OC COO K MaTepHATbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4eOHOro mpouecca Kypc (U3MKU YIIIyOJI€HHOTO YPOBHS Ha YpPOBHE
cpenHero ob1ero oopa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUAX NMPEAMETHOrO kabuHera. B
kaOuHeTe (U3MKU JIOJDKHO OBITh HeoOXxoaumoe jabopaTopHoe 00OpyIOBaHUE IS
BBITIOJTHEHHSI YKA3aHHBIX B MpOrpamMMe Mo (DU3HKE YICHHUYECKUX OIMBITOB, Ja00OpaTOPHBIX
paboT u paboT MpaKkTUKyMa, a TAKKe JeMOHCTPAIIMOHHOE 000py/I0BaHHE.
JlemMoHcTpalMoHHOE  00OpyAOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHLUIIOM
MUHUMAJILHON TOCTATOYHOCTH U O00ECIIEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B ITpOrpamMme
no (QU3MKE KIIOYEBBIX JEMOHCTpAllMi MJI HCCIAENOBAaHUS HW3YYaeMbIX SBICHHNA W
MIPOIECCOB, SMIUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlabopaTopHoe 00OpyqOBaHME ISl YYEHUYECKHX MPAKTHYECKUX padoT (opMupyeTcs B
BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 00€CreurBaeTcsl B pacuére 0OJHOr0 KOMILJIEKTa Ha JIBYX
oOyyvaronuxcsi. TeMaTndeckue KOMILIEKTHI JJA0OpaTOpPHOTO 000PYIOBaHUS JTODKHBI OBITH
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IUGPOBBIX TPUOOPOB, a
TaK)Ke KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC ITU(POBBIX Ja00paTOpuid.
OCHOBHBIMHU TICJIIMH U3y4CHUS PU3UKHU B 00IIeM 00pa30BAHUU SIBJISTFOTCS:

(dopMupoBaHUE UHTEPECAa U CTPEMIICHUSI OOYUYaIOIUXCSl K HAYYHOMY M3YUYEHHUIO TPUPOIBI,
pPa3BUTHE X WHTEIUICKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM MeETOoJe To3HaHus W  (opmupoBaHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

(¢opMupoOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3YYEHHUS OCHOB CTPOCHUS
MaTepuu B (PyHIaMEHTAILHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHrUe YMEHUN OOBACHATH SIBICHUS C WCIOJIb30BaHUEM (PU3MUECKUX 3HAHUN U
HAYYHBIX JI0KAa3aTEJbCTB,;

dbopmHpoBaHUe NMPEACTaBICHUN 0 posik GUBHUKHU JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHUH;



pa3BUTHE TPEACTaBICHU O BO3MOXHBIX cepax Oyayuieil mnpodeccuoHanbHOU
NEeSTEIbHOCTH, CBA3AHHBIX C (PU3MKOMW, MOArOTOBKA K JalbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTmxeHne STUX Ienei oOecredynBaeTcs pEIIeHHeM CIEAYIOMUX 3aJad B TMpoIlecce
U3YYCHUS Kypca (U3UKU Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus:

npUOOpETEeHNE CUCTEMBbI 3HAHMKM 00 OO0mMHUX (PUINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsSIX, BKIIOYAS MEXAHUKY, MOJICKYJIAPHYIO (PU3MKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO
(buU3MKY U IEMEHTHI aCTPOPU3UKH;

dbopMHupOBaHUE YMEHUN MPUMEHATHh TCOPETUUCCKUE 3HAHUS JJII OOBSICHEHUS (PU3NISCKUX
SIBJICHUM B TIPUPOJIC U JUTSI PUHATHS MPAKTUUSCKUX PEIICHUA B TOBCETHEBHOM KU3HH,
OCBOCHHE CMOCOOOB PEIIEHUS PA3IMYHBIX 3a/1ay C SABHO 3aJaHHOU (PU3UYECKON MOJEIIbIO,
3a/1a4, MOAPa3yMEBAIOIUX CaMOCTOSTEIIbHOE CO3/laHrue (PU3UYECKOW MOJIeTH, aJeKBaTHOU
YCIIOBUSIM 3aJ1a4, B TOM YHCIIE 3a7]a4 HHXCHEPHOTO XapaKTepa;

NMOHUMaHuEe (U3UYECKUX OCHOB W TIPHUHIIMIIOB JEHWCTBHS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX IPOIIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJJaMUd CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M TIPOBENECHUS (HU3HMUECKHUX
HKCIIEPUMEHTOB, aHaju3a U MHTEpIpeTaluu UHPOpMalUU, OMpPEIeNeHUs JIOCTOBEPHOCTU
MOJTyYEHHOTO PEe3yJIbTaTa;

CO3/IaHUE€ YCIIOBUW JJIsl Pa3BUTHUSA YMEHHH MPOECKTHO-HCCIEAOBATEIBCKON, TBOPYECKOU
NEeSATEeTbHOCTH;

pa3BuTHE UHTEpeca K cepam npodecCuoHAIbHON JeATeTbHOCTH, CBSI3aHHOM C (PU3UKOM.

B cootBercTBuM ¢ TpeboBanusamu GI'OC COO yrny0nEHHBIN ypOBEHb U3YyUEHHS YUEOHOTO
npenmera «®dusuka» Ha ypoBHE CpeaHero oOmero o0pa3oBaHUs — BbIOMpaeTcs
0o0y4JalomuMuUCs, TUIAHUPYIOUUMH TPOAOJDKEHHE OO0pa3oBaHMs 10 CIEIHUATBLHOCTAM
(U3UKO-TEeXHUYECKOTO TTPOQHIIS.

Ha usydyenue ¢usuku (yrimyOnEHHBIN YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
orBoautcs 340 vacoB: B 10 xmacce — 170 gacoB (5 yacoB B Henenmto), B 11 kmacce — 170
4acoB (5 4acoB B HEJIEIO).

[Ipennaraemsriii B mporpamme mo ¢Gu3NKe nepeueHb J1abopaTOPHBIX U MPAKTHUECKUX PaboT
SIBJIICTCSI PEKOMEHIOBAaHHBIM, YUUTENh JIeJaeT BHIOOp MPOBENCHUS J1a00PaTOPHBIX padoT U
OTIBITOB C YYETOM MHAUBUAYATHHBIX OCOOEHHOCTEH 00yUYarOIMnXCs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOABI.

duszuka — ¢yHIaMeHTaNbHasg Hayka O mpupojae. HaydHplif MeTOA MO3HAHUS U METOIbI
UCCIIeIOBaHMS (PU3UIECKUX SBICHUIA.

DKCHEpUMEHT U TEOpus B Mpolecce MO3HaHUs Npuposl. HabnroneHne u 3KCEepUMEHT B
busuke.

Crioco0bl m3MepeHust (PU3MUECKUX BEJIMYMH (aHAJOTrOBble M LU(POBBIE HU3MEPUTEIbHBIC
pUOOPBI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocTy U3MEpPEHU PU3NYECKUX BETUYHH (a0COIIOTHAS U OTHOCUTENIbHAS).
MonenpoBanue (U3MUECKUX SIBIECHUI U MpoLEeccoB (MaTepuaibHas TOYKa, aOCOJIIOTHO
TBEPIOE TENIO, HIeallbHAs >KUAKOCTh, HICAIBHBIN Ta3, TOYCYHBIH 3apsn). [ umoresa.
Pu3NYECKUN 3aKOH, TPAHULIBI €T0 MPUMEHUMOCTH. PU3NYECKASI TEOPHS.

Ponb m Mecto Qu3uku B (POpMHPOBAHMU COBPEMEHHOM HAay4YHOW KapTUHBI MHUpaA, B
PaKTUYECKOH AESITENIbHOCTH JIOACH.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

M3MmepeHne cuilbl TOKAa U HANPSKEHUS B LIEMHU IIOCTOSIHHOTO TOKA IIPY MOMOIIY aHAJIOTOBBIX
U U(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ Lu(ppoBoil naboparopueit no ¢usuke. [Ipumepsl uzmepeHus: puzndecKux
BEJIMYMH MPU ITOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHKEHHE. OTHOCUTENBHOCTH MEXAHUYECKOro JBWKEHMSA. (Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKHU.

Panuyc-BeKTop MaTepUaJbHONM TOYKH, €ro MPOEKUUMHM HAa OCH CHCTEMBI KOOpJWHAT.
Tpaexkropusi.

[lepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTh, MIHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepHalIbHONU TOUKH, UX MPOEKIIMU HA OCH CUCTEeMbI KoopauHaT. ClokeHue rnepeMenieHui
Y CJIO)KEHHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE NBHKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHUSI U IIyTH MaTEpUaIbHON TOUYKU OT BPEMEHHU U UX rpaduku.

CBoOosHOE MajieHue. Y CKOpEeHHe CBOOOHOTO TajaeHus. JIBrkeHue Teaa, OpoleHHOro o/
YyIJOM K TOPU30HTY. 3aBUCUMOCTb KOOPIHMHAT, CKOPOCTH M YCKOpPEHHUS MaTepHATbHON
TOUYKH OT BPEMEHU U UX TpaduKu.

KpuBosmmHeHoe nBukeHUe. JIBHyKEHHE MaTEPUATIBbHOM TOYKHU O OKPYKHOCTH. YTJIOBas U
JAuHeWHas  ckopocth. Ilepuogy um  dyacrota oOpamenus. LleHTpocTpemuTenbHOE
(HOpMaJIbHOE), KacaTeJIbHOE (TaHI'€HLIMAJIBHOE) U MOJIHOE YCKOPEHUE MAaTEPUaIbHONU TOUKH.



TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHME MPOLIECCHl: CIUAOMETP, JIBUKECHUE
CHaps/I0B, LICTIHbIE, IIeCTepEHYAThIC U PEMEHHBIE MTepeaadn, CKOPOCTHBIE JTU(THI.
Jemoncmpayuu.

Mopens cucteMsl 0TCYETA, WILTFOCTPALU KHHEMATHYECKUX XapPAKTEPUCTUK JIBUKEHHUS.
Crioco0ObI ucceI0BaHMs IBHKEHUIA.

NimrocTpanus npeaeapbHoro nepexona 1 u3MepeHue MrHOBEHHOU CKOPOCTH.
[IpeoOpa3zoBaHre IBUKEHUN C UCTIOJIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPHU30OHTAIBHO.
Hanpasnenue ckopocTy Ipu ABMKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE IIyTEW, TPAEKTOPUI, CKOPOCTEN NBHKEHUS OJHOIO M TOTO K€ TeJla B Pa3HBIX
CHCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOI'O JIBUKEHUS C LEIIBIO ONPEAEIECHNs] MTHOBEHHON CKOPOCTH.
N3mepeHne ycKOpeHus IIpy NPpsSMOJMHENHOM PaBHOYCKOPEHHOM JBHUKEHHUH 110 HAKIIOHHOMN
IIJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH IIPYU PABHOYCKOPEHHOM JIBUKEHUU.
N3mepenne yckopeHuss cBOOOAHOrO MaJeHHs (PEKOMEHIOBAHO UCIOJIb30BaHUE LU(PPOBOI
JabopaTtopun).

W3yyenue nBrXeHHs Tena, OpPOIIEHHOTO TOPU30HTANBHO. [IpoBepka rumoressl 0 MpsMoi
PONOPLUHOHAIIBHONW 3aBUCUMOCTH MEXIY HAIbHOCTBIO TMOJIETA U HAYAIBHOW CKOPOCTBIO
Tena.

N3ydeHne NBUKEHUS TeJa 10 OKPY>KHOCTH C OCTOSIHHOM MO MOJYJIFO CKOPOCTBIO.
HccnenoBaHnre 3aBUCMMOCTH IEpuojia OOpalleHHs KOHMYECKOTO MasTHHKa OT €ro
[1apaMeTpoB.

Tema 2. /lunamuxa.

ITepseiit 3akoH HeroTona. MHepuuanbHpie cucteMsl OTCYETA. [IpUHIMI OTHOCUTEIBLHOCTH
["anunes. HemnepuuaibHble CUCTEMBI OTCUYETA (ONIPENEIEHUE, IPUMEPHI).

Macca tena. Cuna. IlpuHiun cynepno3uivu Cul.

Bropoii 3akoH HproTOHa 1151 MaTepraibHONU TOUYKH.

Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJIICHTHOCTh T'PABUTAIMOHHON U UHEPTHOM MAcCCHhI.
Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO TMAaJEHUsi OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI M OT reorpaduyeckoil mupoThl. JBHkeHNe HEOECHBIX TeNl U UX
cryTHUKOB. 3akoHbl Kertepa. [lepBas kocMuueckast CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe TtpeHue. Cuia TpEHHsS] CKOJNBXEHUS W CHJIA TPEHUS IMOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHHS MPU ABMKEHUU TeNa B JKUIKOCTH WIIH Tas3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO IBUKECHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.



TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: MOAUIMITHUKYU, JIBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

Habmronenue ABM»KEHUS TEJl B MHEPIUMATIBHBIX U HEMHEPIUATIBHBIX CUCTEMAaX OTCUETA.
[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenune AByX HIWIMHAPOB WM IIApOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJCHCTBYIONIEH MPUIOKEHHBIX K Ty CHII C TPOU3BEACHUEM MAacCChl Tea
Ha €ro YCKOPEHHE B MHEPIUAILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIUX B PE3YyJIbTATE B3aUMOICUCTBUS TEIL.

N3mepeHne Mmacc o B3aUMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomuol, npaKkmuKym.

N3mepenne paBHOACHCTBYIONICH CHII TIPU IBMXKEHUH OpycKa MO HaKJIOHHOM TIOCKOCTH.
[IpoBepka THUNOTE3bl O HE3ABUCUMOCTH BPEMEHHM JBIKCHHUSI Opycka IO HaKJIOHHOMN
MJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

HccnenoBanre 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B TMPYXKUHE U PE3UHOBOM
o0Opa3iie, oT ux aedopMalum.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIETKUil OJI0K.
N3mepenue koadduiirieHTa TpeHUS MO BEJIMYMHE YIJIOBOTO KOA(PUIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanne NOBWKEHHS Opycka 1O HAKJIOHHOM ITUIOCKOCTH € TMEPEMEHHBIM
Kod(pUIIeHTOM TpEHUSI.

N3yueHne nBUXKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAOE Teno. [locTynaTenbHOEe W BpamiaTeabHOE JBUKEHUE TBEPAOTO Tea.
MOMEHT cuiibl OTHOCUTENIBHO OCcH BpaleHus. [1neyo cumbl. CroxkeHue Cuil, IPUIOKEHHbBIX
K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHsI TBEPAOTO Tea.

YcroiiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eckrue yCTpOMCTBA U TEXHOJIOTHUYECKHE IPOLECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peleTyaTbie KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue ycnoBUil paBHOBECHS TBEPAOTO Tesa, UMEIOIIETO OCh BPAIICHUS.
KoHcTpynpoBaHHe KPOHIUTENHOB U PAaCUET CUII YIIPYTOCTH.



N3y4yeHnne ycTOMYMBOCTH TBEPIOTO TENIA, UMEIOILETO IUIOIIAAb OIIOPHI.

Tema 4. 3akonwl coxpanenus 6 Mexanuke.

HMIynbC MaTepuaabHOM TOYKH, CHCTEMBl MaTepUalbHbIX ToudeK. LIeHTp macc cucreMbl
MaTepUAIIbHBIX TOYEK. Teopema 0 IBUKEHUM LIEHTPa MaccC.

MMnynbe CHITBI M MI3MEHEHHUE UMITYJIBCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHE.

MoMeHT wuMmyJibca MaTepuaNbHOW TOYKH. [IpencraBieHne O COXpaHEHMM MOMEHTA
VMITYJIbCA B [IEHTPAJIbHBIX IMOJAX.

PaGota cunbl Ha MaqoM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBiICHHE
pabOThI CHUIIBI.

MOIIHOCTB CHIIBI.

Kunernueckass sHeprust MarepuanbHOW TOukH. TeopemMa 00 HW3MEHEHUUM KUHETUYECKON
DHEPIUU MAaTEPUAIBHON TOYKHU.

[loreHuManbHble U HENOTEHIMaIbHbIE CWibl. IloTeHnmanbHas sHeprus. lloTeHnnanbHas
SHEprus ynpyro JeGOpMUPOBAHHON mpyxkuHbl. [loTeHIManbHAs »dHeprus Teiaa B
OJHOPOJAHOM I'paBUTALIMOHHOM I1oje. [loTeHnManbHas 3HEPryus Tejaa B IPaBUTALMOHHOM
10JIE OJTHOPOJHOrO Mmapa (BHYTpHU W BHE wapa). Bropas kocMuueckas CKOpocThb. TpeThbs
KOCMHYECKAsI CKOPOCTb.

CBsi3p pabOThl HEMOTEHLIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHMUYECKON SHEpruu CUCTEMbI
TeJ. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBuenue bepHymm ajis MaealbHOM KUJIKOCTH KaK CJEACTBUE 3aKOHA COXPAaHEHHS
MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTpoMCTBA M TEXHOJOIMYECKHUE IIPOLECCHI: IBHKEHHUE PAKET, BOIAOMET,
KONEP, IPY>KUHHBIN MUCTOJIET, TUPOCKOI, PUTYpPHOE KaTaHHE Ha KOHbKAX.
Jemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE BMXKEHUE.

HN3mepeHne MOIITHOCTH CHJIBI.

W3MeHeHne 3Heprun Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe npeBpalleHuss KHHETUYECKON U MOTEHIMAIBHON SHEPIUi PU ACHCTBUU HA TEJO
CHUJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTUH MpU CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3mepeHne nMmyJsibea Telia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOZEIN 3JIEKTPOMOOMIIS U MOLITHOCTH CHJIBI TSTH.
CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJAECUCTBUH.

M3mepeHrne KHHETUYECKOU SJHEPTUH TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUSI TIOTEHIIMAIILHOM SHEPTUU NPYKUHBI C pa0OTON CUIIBI TPEHUS.



Onpenenenue pabOThI CUITBI TPEHUS TIPU IBHXKEHUH TeJla 10 HAKJIIOHHOM MIIOCKOCTH.
Paznen 3. MoJsiekyJsipaasi pu3snka u TEpMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OcCHOBHbBIE TIOJIOKEHHSI MOJEKyJsipHO-kKuHeTndeckod Teopunt (MKT), wux ombiTHOE
obocHoBanue. Jlubdysms. bpoyHOBCckoe  IBWKEHHE. XapakTep  JABWKCHHUS U
B3aMMOJICHCTBUS YaCTHUI] BellecTBa. MOAENN CTPOCHUS Tra30B, )KUAKOCTENW U TBEPIBIX TENI U
00BsSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojeie. Macca M pa3Mepbl MOJEKYII
(atomoB). KonnuectBo BemectBa. [locrossHHass ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u cnocoObl €€ wm3mepenus. lllkama Temmepatyp
Llenbcus.

Mogenp uIeaibHOTO Ta3a B MOJIEKYJISIPHO-KUHETUUECKON TEOPUU: YACTUIIBI Ta3a ABUKYTCS
Xa0TUYECKU U HE B3AUMOJICUCTBYIOT JIPYT C JIPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MeHneneeBa—Kamneiipona. AOCOIOTHas TeMIieparypa
(mkama temneparyp KensBuna). 3akoH JlanbroHa. M3omporeccsl B UACAIBHOM Tase C
IOCTOSTHHBIM ~ KOJIMYECTBOM BellecTBa. [paduueckoe mpencTaBiIeHHE H30MPOLIECCOB:
HU30TepMa, U30Xopa, u3obapa.

CBs13b MEXKy NABJICHUEM U CPEJIHEN KNHETHYECKON SHEPIUEN MOCTYyNaTEIbHOTO TEILIOBOIO
JBUKEHUS MOJIEKYJ UACAIBHOIO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUH UEATBHOTO rasa).

CBsi3b  aOCOJIOTHOM — TeMIEpaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO  CpeaHel
KMHETUYECKOW SHEpPruei MocTynaTeIbHOrO TEIIOBOIO JIBUKEHUS €€ YACTHIL.

TexHuyeckue YCTpOHMCTBA M TEXHOJOTHMYECKHUE TMPOIECCHl: TepMOMETp, OapoMmerp,
NOJIy4YeHHE HAHOMATEPHUAJIOB.

Jemoncmpauuu.

Monenu ABUKEHHS YacTHI] BEILIECTBA.

Monens OpOyHOBCKOTO ABHIKCHHS.

Buieoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKYJI.

Mopenu KpucTamIn4ecKuX penieTox.

HabGnrogenue u rcciieqoBaHue U30IMPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue npoiecca yCTaHOBJICHUS TEIUIOBOTO PABHOBECHS MPHU TEIIIOOOMEHE MEXKIY
ropsiuer U XOJOJHOM BOJIOM.

W3yyeHue u30TEPMUYECKOTO Tpolecca (PEeKOMEHIOBAaHO HCMOJIb30BaHUE LHUPPOBOI
Jaboparopun).

N3yueHne n30X0pHOro mporecca.

N3ydenne nzob6apHOro mnpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.



Tepmoaunamuueckas (T[]) cucrema. 3aaHue BHEIIHUX YCIOBHUM JJIsI TEPMOJAMHAMUYECKOM
cuctembl. BHenmHue u BHyTpeHHUE nnapaMeTpsl. [lapamerpsl TEpMOIMHAMUYECKONW CUCTEMBI
KaK CpEJHUE 3HAYECHHS BEJIMYWH, OMHUCHIBAIOIIMX €€ COCTOSHHE HAa MHUKPOCKOIMHYECKOM
YPOBHE.

HyneBoe Hayano tepmoanHamuku. CaMONpOU3BOJIbHAS pelaKcalus TEPMOJUHAMUYECKON
CHUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopens wuAcanbHOTO Tra3a B TEPMOAMHAMUKE — CHUCTEMAa YpPAaBHEHUMN: YypaBHEHHUE
MenneneeBa—KianeipoHa W BBIPOKEHHE U1 BHYTPEHHEHM DJHEPrUU. Y CIOBUA
OPUMEHUMOCTH 3TOM MOJENH: HU3Kasg KOHLEHTpAIUsl YacTUL, BBICOKHE TEMIIEPATypHhI.
Bripaykenue g BHyTpEHHEN YJHEPTUM OJJHOATOMHOTO UICAaJIbHOIO rasa.

KBazucrarnueckne U HECTaTUYECKUE MTPOLIECCHI.

DOneMeHTapHasi paboTta B TepMoAuHamMuKke. Boruucienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepegaya kKak crnoco0 HW3MEHEHUS BHYTPEHHEH SHEPruM TEpMOIAMHAMUYECKON
cucTeMbl 0e3 coBeplieHus padboTsl. KOHBEKIUS, TEIIONPOBOIHOCTD, U3TyUEHHE.
KomnuectBo Ttemnotel. TemnoéMKoCcTh Tena. YAenbHas MW MOJISIpHAs TEIUIOEMKOCTH
BelllecTBa. Y paBHeHUE Maiiepa. Y penbHas TEIUIOoTa CrOpaHus TOIUIMBA. Pacyér kKonnuecTBa
TEIUIOTHI MpHu Temonepenaye. [lonstue 06 agnadbaTHOM Ipoliecce.

[lepBbIil 3aKOH TepMoIMHaMUKU. BHyTpeHHss sHeprust. KoandecTBo TemnoTsl U paboTa Kak
Mepbl U3BMEHEHUS BHYTPEHHEN YHEPTUU TEPMOJIUHAMUYECKOU CUCTEMBI.

Btopoil 3akOH TEpMOAMHAMUKHM JUII PABHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME€ TEPMOAMHAMUYECKOM CHCTEMBI MPOXOAUT E€AUHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTtopoii 3ak0H TepMOJMHAMHKHU IS HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXHO TEpeaTh
TEIUIOTYy OT OoJjiee XOJOJHOro Tejda K Oojee Harperomy Oe3 kommeHcanuu (Kmaysmyc).
HeobOpatumocTs MpUpOIHBIX POIIECCOB.

[Tpunnumnel aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3auenue KII/. [ukn Kapno.

DKOJIOTUYECKHE aCHEKThl MCMOJIb30BAHUS TEIUIOBBIX JBHUTraresieid. TerioBoe 3arps3HeHHE
OKPYXaroUIEH CPebl.

TexHUYEeCKUe YCTpPOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: XOJOAWIBHUK, KOHAULMOHED,
JM3ENIbHBIA M KapOIOpaTOpHBIA JBUTATENM, MapoBas TypOWHA, MOJTYyYEHUE CBEPXHM3KHUX
TEMIIEPATYP, YTHWIM3ALMUSA «TEIJIOBBIX» OTXOJOB C MCIIOJIB30BaHMEM TEIUIOBOIO Hacoca,
YTHJIA3AIMsE OMOOPTaHUYECKOTO TOTUTHBA JIJIsI BRIPAOOTKH «TEIIOBOM» M DJIEKTPOIHEPTUH.
Hemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3ayuiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTO mpoiiecca.

KomnbroTepHble MOJENIN TEMIIOBBIX IBUTATEIIEH.



Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmuKym.

HN3mepeHne yaenbHON TEMI0EMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO mpoiiecca.

N3yueHne B3aMMOCBSA3M SHEPIUU MEXKMOJEKYISIPHOTO B3aMMOJICUCTBUSL U TEMIIEPATYPHI
KUIIEHUSA )KUJIKOCTEM.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanne wu KoHAcHcamus. VcmapeHne w© KWMEHHWE. YElIbHas TEIUIOTa
napooOpa3oBaHUsl.

HaceiiienHble U HeHachlllleHHbIE TMapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Tapa OT TeMIepaTyphl, HX HE3aBUCHUMOCTh OT 00BbEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPbl KUIIEHUS OT JABJICHHS B AKUJKOCTH.
BnaxHocTh Bo3ayxa. AOCOMIOTHAs U OTHOCUTEIbHAS BIIa’KHOCTb.

TBépnoe teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB KPUCTAJIIOB.
[1naBneHue u KpucTaIIU3aNMs. Y IeJabHas TeroTa rmaBieHus. Cyomumanus.

Hedbopmaruu tBEpAOro tena. Pactsokenne u cxkartue. Cnasur. Monyns FOwra. [penen
yapyrux aedopmariuii.

TennoBoe paclIMpeHue KUIAKOCTEH U TBEPABIX TeJ, O0BEMHOE M JMHEMHOE pacIIUpEeHUE.
AHrapMOHMU3M TEIUIOBBIX KOJEOAHWW YaCTHI[ BEHIECTBAa KakK MpPUYMHA TEIJIOBOTO
pacimpenus Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEXoax.

VYpaBHeHuUE TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTsbkeHUE. KoadduimeHT moBEepXHOCTHOrO HaTsKeHUs. KanusispHbie
aBieHus. JlaBiieHre o MCKPUBIEHHON MMOBEPXHOCTHIO )kuAKoCcTH. @opmyia Jlamnaca.
TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHME TMPOLECChl: JKUAKHUE  KPHUCTAJIbI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Jemoncmpauuu.

TermioBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TApOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATS>KEHHUSL.

OMNBITHI ¢ MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiaeHUsI.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.

Crioco0bl U3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Buasl nepopmarmii.

Ha6monenue manpix nedopmaniui.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3yueHune 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.



N3mepeHne yaenbHOM TEMIOTHI NIJIaBJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX MTAPOB.

N3mepenne abcoIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAacChl apoB B TOMEIICHHUH.
N3mepenne ko duimenTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenne moayis FOnra.

HccnenoBanue 3aBUCUMOCTU JiehopMaIiii pe3nHOBOTO 00pasiia OT MPHIOKEHHOW K HEMY
CHUJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. Inexmpuueckoe noJe.

OnekTpu3aius Tea U €€ MPOSBICHUSA. DIIEKTpUYECKHi 3apsi. J(Ba BHIA 3JIEKTPUUYECKUX
3apAn0B. 1IpOBOAHUKH, AUBIIEKTPUKU U MOJIYIPOBOJHUKH. DJIEMEHTAPHBIA 3JEKTPUUECKUI
3apsA. 3aKOH COXPAHEHMSI JIEKTPUYECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynmoHa.

DIleKTpudecKoe mose. Ero aeucTere Ha JIEKTPUYECKHUE 3aPSAbI.

Hanpsok€HHocTh  anektpuueckoro mousia. [IpoGHbid  3apsan. JIuHuuM Hanpsbk€HHOCTH
IEKTPUYECKOro nojst. OMHOPOIHOE IIEKTPUYECKOE TIOJIE.

[ToTeHIIMaNBHOCTD 3JIEKTPOCTATUYECKOr0 1oJiA. Pa3HOCTh NOTEHIMAIOB M HANPSKEHUE.
[loTrennmanbHas  SHeprust  3apsga B dJEKTpocTaTuueckom  moje.  IloreHuman
AIEKTPOCTATUYECKOrOo MoJisi. CBsI3b HANPSKEHHOCTH TOJS U PA3HOCTU MOTEHIUAJIOB IS
3JIEKTPOCTATUYECKOTO OIS (KaK OAHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[IpuHIUIT CYyTIEPIIO3ULINU AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsiza. Ilone paBHOMepHO 3apstkeHHOM cdepnl. Ilone paBHOMEpHO
3apspKEHHOTO 1o 00BEMY 11apa. [losie paBHOMEpPHO 3apssKeHHOM O0€CKOHEYHOM TMIIOCKOCTH.
Kaptunsl nuHAN HANPSHKEHHOCTH ATUX MOJIEW U DKBUIIOTEHIIUAIBHBIX IIOBEPXHOCTEN.
[TpOBOTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPS/I0B.

JIMDIIEKTPHUKY B AJIEKTPOCTATUYECKOM T0JIE. JIM3IIEKTpUYEeCKasi MPOHUI[AEMOCTh BEIIECTBA.
Kongencarop. DneKTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTh TIIOCKOTO KOHIEHCATOPA.
[lapannenbHoe  coeauHeHuWe  KoHAeHcatopoB.  [locnegoBaTenbHOE  COEOUHEHHE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrKeHUE 3apsyKEHHOM YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHUYeCcKUe YCTpPOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: 3JIEKTPOCKOM, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHAECHCATOPHI, T'€HEPATOP
Ban ne ['paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHLMII IEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Mopuenb snekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM TOJIE.

DJIEKTPOCTATUYECKAS! 3aLIUTA.



YCTpONCTBO U IEHCTBUE KOHAECHCATOPA IIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTbD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IJIOLIA/IA TUIACTHUH, PACCTOSHUS
MEXKy HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHEprust IEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEH CaTopa.

3apsnKa 1 pa3psaka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit skcnepumenm, nabopamopnwie pabomuol, npaKkmukym.

OueHka cuj B3auMOJEHCTBUS 3apsyKEHHBIX TEJ.

Habmronenue npeBpalieHus SHEPruu 3apsHKEHHOTO KOHAEHCATOPAa B SHEPTUIO U3ITYUYCHHS
CBETOMOA.

N3ydeHne npoTekaHusi TOKa B LENU, COACPHKAILIECH KOHJICHCATOP.

Pacnipenenenrie  pa3sHOCTH  TOTEHIMANIOB  (HANpsDKEHUs) TIPU  MOCIEAO0BATEILHOM
COEJIMHEHUH KOHJECHCATOPOB.

HccenenoBanue paspsga KOHIAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuia Toka. [TocTosIHHBINM TOK.

VYcioBus  CylIeCTBOBAHUSL ITOCTOSIHHOTO — DJIEKTPUYECKOro TOKa. MCTOYHMKM TOKa.
Hamnpsoxkenune U u D/1C €.

3akoH OMa U1 ydacTKa LEMu.

DIJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COMPOTUBIIEHUS OJHOPOIHOrO MPOBOJAHUKA
OT €ro JUIMHBI U TUIOLIAJHN IIONIEPEYHOr0 CEYEHHUs. Y JEIbHOE CONPOTUBIICHUE BEILIECTBA.
[locnmenoBaTenbHOE, TIAapajUIeIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOJHUKOB. Pacuér
pa3BEeTBIEHHBIX AeKkTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenua.

MOIIHOCTB MEKTPUUECKOTO TOKA. TemnaoBas MOITHOCTb, BbIACIISIEMAs HA PE3UCTOPE.

O/1C u BHyTpeHHEEe CONMPOTUBIIEHNE UCTOYHHUKA TOKa. 3aKoH OMa 1l TOJTHOM (3aMKHYTOM )
AIEKTPUYECKOMN Lenu. MOIHOCTh HCTOUHMKA TOKA. KOpOoTKOE 3aMbIKaHuUeE.

KonzaeHcaTtop B ienu noCTOSSHHOTO TOKA.

TexHn4eckre yCTpOMCTBa U TEXHOJIOTHYECKUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUYHK BJIIEKTPUUYECKON SJHEPTUU.

Hemoncmpayuu.

W3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HaNpsDKEHUS JUISL  PE3UCTOpPA, JIAMITBI
HaKaJIMBaHUS U CBETOAMO/A.

3aBUCHUMOCTh CONPOTHUBJICHUSA [WIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAAN
MIOIIEPEYHOr0 CEYEHUS U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIICHUS MPU MOCTOSTHHOM HaIPSKCHUU.
[Ipssimoe m3mepenue DJIC. KopoTkoe 3aMbIKaHME TajJbBaHUYECKOTO 3JIEMEHTAa M OLICHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0bl coeTMHEeHs] HCTOYHUKOB ToKa, DJ[C Oatapeii.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXY MOJKOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA B
LETIH.



Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS! PEZUCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA OT HANPSHKEHUS JJIS1 JTaMITbl HAKAJIUBAHUS.
YBenuueHue npeesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3apucumMocty J/]C raapBaHMYECKOro 3JEMEHTA OT BPEMEHHU ITPU KOPOTKOM
3aMBbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXAY MOJIFOCAMU UCTOYHMKA TOKA OT CHJIbI TOKA B
LCTIH.

HccnenoBanrie 3aBUCUMOCTH MTOJIE3HOM MOUTHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeodax.

DJIEKTpUYECKasi MNPOBOJUMOCTh PA3JIUYHBIX BEMICCTB. OJIEKTPOHHAsT MPOBOJAUMOCTh
TBEPIBIX  METAJUIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAJIOB OT  TEMIIEpaTyphl.
CBepXnpoBOUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonmynpoBoguuku. CoOCTBEHHass ¥ TpPUMECHas MPOBOJUMOCTH TOJYNPOBOJIHUKOB.
CaoiicTBa p—n-niepexoza. [loaynpoBoAHUKOBBIE PUOOPHI.

DJIEKTPUYECKUM TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAs] JUCCOIHUALUS. DJIEKTPOJIU3.
3akonbl Papazes AJisl IEKTPOIIU3a.

OnekTpuueckuid TOK B Ta3ax. (CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIA  pa3psi.
PaznuuHbie TUIIBI CAMOCTOSITENBLHOTO pa3psaa. Monnus. [Inazma.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3ps/iHble JIaMIIbI,
AJICKTPOHHO-TyuYeBasi TpyOKa, TMOJIYNMPOBOJHUKOBBIE TPUOOPHI: IUOJ, TPaH3UCTOP,
dboTomMOA, CBETOAMOM, TaldbBaHWKa, padUHUPOBAHWE MEIW, BBIIJIABKA aFOMUHUS,
AIEKTPOHHAS MUKPOCKOIIHUS.

Jemoncmpauuu.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEpaTyphl.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U TTOTYIIPOBOIHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTH JIMO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnuie pabomul, npaKkmuKym.

HaoGmoienne ammekTpoimsa.

N3mepenue 3apsiaa OJJHOBAJICHTHOTO UOHA.

HccnenoBanre 3aBUCUMOCTH COITPOTUBJIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOMA.

Pu3nyecKuil MPaKTUKYM.

Crioco6b1 n3Mepenusi GU3NUECKUX BEIMYWH C WCIIOJIH30BAHUEM aHAJOTOBBIX M MU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U



OTHOCHUTEJIbHBIE TOTPEIIHOCTH MU3MEpeHM (@u3ndeckux BeanuyuH. OlleHKa TI'paHUILl
MOTPEIIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHMM, UCCIEA0BAHNN 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH,
NpoBepKa MPEeAsoKEeHHBIX THUMOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMaTHYECKHX
pazaenax «Y4eHUYECKUH IKCIIEPUMEHT, TaOOpaTOpHbIE pabOThI, TPAKTUKYM).
Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢u3uku yriayOonéHHoro ypoBHs B 10 kiacce oCylIecTBISIETCS ¢ YYETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OMOJOTHH, XMUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, CéA3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20 NO3ZHAHUA:
SIBJICHUE, HAYYHBIA (akT, TUnotes3a, pusnueckas BeIUYUHA, 3aKOH, TEOpUs, HAOJI0IeHUE,
HKCIEPUMEHT, MOJCIUPOBAHUE, MOJENIb, HW3MEpPEHUE, MOTPEIIHOCTH HU3MEPEHHH,
U3MEPUTEIbHBIE TPUOOPHI, IUPPOBask Ta00PATOPHSI.

Mamemamuxka: peuieHue cucTeMbl YypaBHeHMU. JluneliHas (¢yHkums, mnapabdona,
runepboia, ux rpaduku u cBoiictBa. TpuroHomerpuueckue (yHKIUH: CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. BEKTOPHI U UX MpOEKIUU
Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozcus: mexannyeckoe NBHKEHHE B JKMBOW mpupoze, Auddysus, ocMoc, TeII000MeH
KUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOMIeH Cpeapl, yTHIA3AIHs
OMOOpPraHMYECKOTO  TOIUIMBA JUIsl  BBIPAOOTKM  «TEIUIOBOM» M 3JIEKTPOIHEPIHH,
MOBEPXHOCTHOE HATSKEHHE U KallWJUIIPHBIC SIBJICHUS B MPUPOJE, HIEKTPUUECKUE SIBICHHUS
B KUBOW MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA,
MOJISIpHAas Macca, IMOJlydeHHEe HaHOMATepuasoB, TEIUIOBBIE CBOMCTBA TBEPIBIX Tel,
KUAKOCTEH M Ta30B, KUJAKUE KPUCTAIbl, D3JIEKTPUYECKHE CBOICTBA METaJIOB,
AIIEKTPOJIMTUYECKAs! TUCCOLIMALINS, TallbBAaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHSL.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3zoBaHUE IBMXKEHHUI C UCIOJIb30BAHUEM MEXAHM3MOB, YUET CYyXOro U
KHUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKUMHU (KPOHILUTEHH, pemérdyarbie
KOHCTPYKIIMH), HMCIOJb30BAHHE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (THMPOCKOIL,
BOJOMET W JApyrue), JABUTaTeldb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOU
XOJIOJUIHHUK, KOHIUIIMOHEP, TEXHOJIOTHH TMOJIYYeHUS COBPEMEHHBIX MaTepHalioB, B TOM
YyHUCJie HAaHOMATEepUajaoB, U HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psIHbIC JAMIIbI, TOJIYIPOBOAHUKOBBIE MPUOOPHI, TaJIbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoanHamMuka.
Tema 4. Maznummnoe nosne.



B3anmoeiicTBUE NOCTOSIHHBIX MAarHUTOB W IPOBOJHUKOB C TOKOM. MarHuTHoe mHoOJIE.
BekTtop MarHuTHOM HWHAYKUMH. [IpUHUIMN CyNnepno3ulMU MArHWTHBIX TOoJien. JInHum
MAarHuTHOW WHIYKIIUH.

MarsuTHO€E MO0J€ MPOBOJHHMKA C TOKOM (IIPSIMOrO MPOBOAHHMKA, KAaTYIIKH U KPYTrOBOT'O
BUTKa). OnbIT Dpcrena.

Cuita Amnepa, €€ HanpaBJIE€HUE U MOYJIb.

Cuna JlopeHua, €€ HampaBieHUE W MOAYJb. J[BMXKEHHE 3apsHKEHHOM 4YacTULBl B
OJIHOPOJTHOM MarHuTHOM 1osie. PaboTa cuiiel Jlopenua.

MaruuTtHoe nosue B Bemectse. PeppoOMarHeTUKH, Mapa- U JMaMarHeTHKU.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: IPUMEHEHHE ITOCTOSHHBIX
MarHuToB, 3JEKTPOMArHuTOB, TECTEP-MYJIbTUMETP, IIEKTPOABUTATENDL SIKOOU, YCKOPUTEIH
AJIEMEHTAPHBIX YACTULI.

Hemoncmpauuu.

KaptuHa 15uHMA MHAYKIMM MAarHUTHOTO IIOJS TOJOCOBOTO M MOJAKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHUTOB.

KaptHa nvHMI MarHWTHOM HWHIYKIUU TOJSI UIMHHOTO MPSIMOTO TMPOBOJAHUKA U
3aMKHYTOI'0 KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKU C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Ha6umronenue nBMxeHus Myyka JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMN AEMCTBUS AIEKTPOU3ZMEPUTEIHHOTO TPUOOPA MATHUTORIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccenenoBanye NeCTBUs IOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenne cuitbl AMiiepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIIMHA Ha OCHOBE U3MEPEHUS CHIIbI AMITepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SBneHne >JIEKTPOMArHUTHOM HMHAYKIMU. [loTok BekTopa MarHuTHOM wuHAyKuuu. IJC
VWHIYKIWHU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKunu @apanes. BuxpeBoe aneKTpuyecKoe mnoJie.
Toku dyko.

O/1C uHIyKUMH B MPOBOJHUKE, IBHXKYIIEMCS B OJJTHOPOJTHOM MarHUTHOM II0JIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika WHOYKTHBHOCTM B LENHM ITOCTOSSHHOTO TOKa. SIBieHHe
camouHaykiuu. IJ1C caMOMHIYKIIUH.

DHEpPrusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKHE ITPOLIECCHI: MHAYKIMOHHASA 1€Yb, COJICHOU/,
3alUTa OT JIEKTPHU3ALHH TEJI IPY JBUKEHUU B MATHUTHOM TOJIE 3EMIIH.



Jemoncmpayuu.

HabGmtongenue siBjaeHUs 3JIEKTPOMAarHUTHOW UHYKIIUU.

Hccnenosanne 3apucumMocty DJ{C MHIYKIIMHU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTHM M3MEHEHUS CUJIbI TOKA B
11(S1178

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne HIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHUH.

COopka MoJIeNH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

[Mapmonunyeckue  kosnebanus.  KuHemMaTtmyeckoe W JUHAMHYECKOE  OINUCAHUE.
DHEpPreTUYecKoe OIUCaHue (3aKOH COXPAHEHHMs MEXAaHMYeCKOW »sHepruu). BbiBoj
JTUHAMUYECKOTO OIKCAHUS TapMOHMYECKUX KOJEOaHWNW U3 UX DHHEPreTHUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUSI.

Amvmutyna u ¢daza konebanuil. CBsi3b aMIUTUTYbI KOJIEOAHWUN HCXOAHOW BEITUYUHBI C
aMIUTUTYJJaMU KOJIeOaHHUM €€ CKOPOCTH U YCKOPEHMUSI.

[lepuon u yactora xosnebanuid. [lepuon ManbIx cBOOOAHBIX KOJIEOAHUI MAaTEMaTHYECKOTO
MasiTHUKA. [lepros cBOOOAHBIX KOJIeOaHUM MPYKUHHOTO MasiTHUKA.

[Tonsitue o 3aTyxaromux kojiebanusx. BoiHyxnennbie konedanus. Pezonanc. PezonancHas
KpuBas. BiusiHue 3aTyxaHust Ha BUJI PE30HAHCHOM KPUBOil. ABTOKOJIE0aHUsI.

TexHU4eCKre YCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHhl: METPOHOM, YAChl, Kayelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO IBHUKCHHUS.

Hab6mronenune He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KoJieOaHUi rpy3a Ha HUTU OT aMIUIATYIbI.
HccnenoBanue 3aryxaroumx KojaeOaHWid M 3aBUCMMOCTH Teprojia CBOOOAHBIX KoJieOaHUM
OT COIPOTHUBJICHUA.

HccnenoBanne koyiebaHWN Tpy3a Ha MACCUBHOW TMPYKHUHE C IeTbl0 (popMupoBaHUs
MPEICTaBIICHU 00 UIeaTbHON MOJIEIH MPY>KHHHOTO MasiTHUKA.

3aK0H COXpaHEHUs SHEPTUU NP KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Hab6mronenue pe3oHasca.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

W3mepenne neproaa CBOOOTHBIX KOJIEOAHUN HUTSHOTO U TIPY>KMHHOTO MasiTHUKOB.
N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHUW Ha YIIPYTOM IO/IBECE.



N3yueHne NBUKEHNS HUTSHOTO MAasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B PY>KMHHOM MAasITHUKE.

HccnenoBanre yObIBaHUS aMIUTUTYIbI 3aTyXalOMUX KOJIeOaHUH.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUIA.

Tema 2. Inexkmpomaznummnsple Kojiedanus.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUS B HJI€ATHLHOM
KojebarenbHoM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYBI 3apsija KOHAEHcATopa ¢
aMIUTUTYJIOW CHJIBI TOKA B KOJIEOATEIFHOM KOHTYE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJIEOATEIIbHOM KOHTYPE.

3aTyxamnme AJICKTPOMAarHUTHbIE  KoJieOaHusl. BBIHYXIEHHBIE  3JIEKTPOMArHUTHBIC
KoJIeOaHusl.

[lepemeHHbII TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUIUTYIHOE W ACHCTBYIOIIEE
3HAQYCHUE CUJIbI TOKA M HANpPSKEHUS MPU Pa3IMdHONM (PopMe 3aBUCUMOCTU MEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycou1alIbHBIN MIEPEMEHHBIN TOK. Pe3ucTOp, KOHAEHCATOP U KATyIlIKa UHIYKTUBHOCTH B
LEMHA CUHYCOUIAJIbHOTO MEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaPsKEHHIA.
Uneansubiii Tpanchopmarop. [IpousBonctBo, nepenaya U moTpeOIeHUE SIIEKTPUUECKON
SHEPIUH.

DKOJIOTUYECKUE PUCKU TIPU TMPOU3BOACTBE 3EKTpodHepruu. KynbTypa HCHOJIB30BaHUS
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHndeckrue yCTpOMCTBA U TEXHOJOTMYECKHE IIPOLECCHI: JJIEKTPUYECKUN 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTponepeay.

Jemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTH YaCTOTHI CBOOOHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3IeKTpPOMAarHuTHOTO TeHepaTopa.

BriHyXIeHHbIE CHHYCOUATBHBIC KOJICOaHMSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH U KOHJIEHCATOP B LIEMU IEPEMEHHOIO TOKA.

Pe3oHaHc mpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKU WHIYKTUBHOCTH M
KOHJIEHCATOpA.

Y CcTpoicTBO 1 MIPUHIIMIT AEUCTBUS TpaHCcpopmaTopa.

Mogenb IMHUU AIEKTPOIEPEaaUH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3yuenne Tpanchopmaropa.

HccnenoBanre MepeMEHHOTO TOKA 4YEpe3 MOCIIEIOBATEIBHO COEOUHEHHBIE KOHJIEHCATOP,
KATYILIKY U PE3UCTOP.

Habmronenune 3meKTpoMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl ICTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.



MexaHnueckue BOJIHBI, YCIOBHUS HUX pacnpocTpaHeHus. llomepedunsle M IPOIOIBHBIE
BOJHBI. llepuon, ckopocTh pacnpoCTpaHeHUs U IJIMHA BOJIHBL. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpakKeHHE, MpeIoMIIeHHue, HHTEpPepeHIus U Tudpakiius.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSl M3JIyYEHUS JJIEKTPOMArHUTHBIX BOJH. B3auMmHas
OpHEHTAIM BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  3JEKTPOMATHUTHBIX  BOJH: OTPAXKEHHE, NPEIOMJIEHHE, MOJISIpU3aLus,
uHTepdepeHus u qudpaxus.

[IIkana >7€KTPOMArHUTHBIX BOJH. lIpHMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE WU
OBITY.

[TpyuHIMIIBI pagUOCBA3H U TeNeBUACHUSA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHUYeCKUue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pazap, paauonpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-meus, ynpTpa3BykoBas
JMAarHOCTHKa B TEXHUKE U MEIMIIVHE.

Jemoncmpayuu.

OOpa3oBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Kone0mroieecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmonenue otpakeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenune narepdepeHunu u auppakiud MEXaHUYECKUX BOJIH.

AKYCTHYECKUMN PE30HAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGnronenue cBA3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIMTYIAOW U YacTOTOH
KOJICOaHMIA.

HccnenoBaHre  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPaXKEHHE, TMPEIOMIICHHE,
noJisipu3aius, 1IuPpakuus, THTEpPEpeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamMonuHEeHOE pacnpOCTpaHEHHE CBETa B OAHOPOJAHOU cpene. Jlyu cBera. ToueuHslii
VCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHst cBeTa. [locTpoeHue H300paKeHH B IMIIOCKOM
3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3akoHbl MpejIoMJIEHHs cBeTa. AOCOJIOTHBIM  MOKa3aresb
npesnomieHusi. OTHOCUTEIbHBIN MTOKa3aTeNb npenoMieHus. [IocTosHCTBO 4acTOTh CBETA U
COOTHOIIEHUE JJIMH BOJIH IPHU IEpPEX0Jl€ MOHOXPOMATHYECKOIO CBETA YEpe3 TIpaHULly
paszeina IByX ONTHYECKHUX CPEL.



Xon nyueit B mpusMme. ucnepcust cBera. ClioxHbIN cocTaB Oenoro ceerta. LIger.

[TonHoe BHyTpeHHEE OTpakeHUE. [IpenenbHbIi yroJl MOJIHOTO BHYTPEHHETO OTPAKEHHUS.
CobOuparonie ¥ pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPAcCTOSHHUE W
ONTHUYECKAs CHJIAa TOHKOM JIMH3BIL. 3aBUCUMOCTh (DOKYCHOTO pAaCCTOSHHUS TOHKOM
chepruecKoi JIMH3bI OT €€ TeOMETPUHU M OTHOCUTEIBHOTO TIOKA3aTeNs MPEIOMIICHHUS.
dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoJ j1y4a, MPOMEAIIETO JIUH3Y MOJI TPOU3BOJIBHBIM YIJIOM K €€ IJTaBHOW ONTUYECKOW OCH.
[TocTpoeHne HM300pakeHUII TOYKH M OTpe3Ka NPSAMOW B COOMPAIOIIMX M PACCEUBAIOIIMX
JIMH3aX U UX CHCTEMaX.

Ontuueckue mpudopsel. Pa3pematomias cnocoOHOCTh. ['1a3 kKak onTudeckas cucremMa.
[Ipenenbl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

Bonnosas ontuka. Wnatepdepenuus cBeta. KorepeHTHblE HCTOYHUKH. Y CIOBUSA
HAOJIOICHUS MAaKCUMyMOB M MHUHUMYMOB B HHTEP(EPEHLUOHHON KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepbl KilacCuYecKux MHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuust cBera. JudpaxkiumonHas pemérka. YclIoBUE€ HAONIOACHHUS TJIABHBIX
MaKCUMYMOB TP MaJ€HUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.
[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: OYKH, JyMNa, IEPUCKOIL,
¢doToamnmapat, MUKPOCKOI, MPOCKIMOHHBINA amnmapar, MPOCBETICHHE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHUs CBETA.

Habnrogenue noJHOro BHyTPEHHEro OTpakeHus. Mozelb CBETOBOA.

HccnenoBanre X0/1a CBETOBBIX MYYKOB YEPE3 IUIOCKONAPAUIEIbHYIO IUIACTUHY U IPU3MY.
HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.

HaGmonenue natepdepeHnm crera.

HabmoieHue 1BeTOB TOHKUX TIJIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenue nudpakiinoHHON PEMIETKY.

HabGmogenue nupakimoHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

Habmoenue nossipuzanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

M3mepeHne nokasaresis NpesioMJIEHUs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHMSI OT BEIIecTBa (Ha MPUMEPE KUIAKUX
JIMH3).

H3mepenne pOKyCHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuenue n300paxxeHusi B CUCTEME U3 IUTIOCKOTO 3epKaJia U JIMH3BI.



[Tonyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakiuu, uHTepdEpeHInU U TOJIApU3aIK CBETA.

W3yuyeHue noysipu3alyy cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAIEKTPHUKA.

N3ydenue naTepdepeHInm 1a3epHOro U3IydyeHus Ha IByX HIEIIAX.

HabGmronenue nucnepcum.

HabGmonenue u nuccnenoBanue AMPPakIuOHHOTO CIIEKTPA.

N3Mepenue IMHbI CBETOBOU BOJIHBI.

[Tomyuenue ciekTpa U3My4eHUs! CBETOIMO/1A TIPU TOMOIIH TUGPAKITUOHHON PEIIETKH.
Pa3znes 6. OcHOBBI cieliHAJIbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuIel OPUMEHUMOCTH KJIACCUYECKOW MexaHUKHU. llocTynarel crnenuanbHON TEOpUH
OTHOCUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHO ~ uHTepBasl.  [IpeoOpa3zoBanus  Jlopenma.  YcioBue
OPUYUHHOCTU. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U COKpAILEHUE
JUTHHBI.

DHEPrust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHULbI. DHEPIHUs MTOKOS.
TexHHUYeCKUEe YCTpPOWCTBA M TEXHOJOTMYECKHE IPOIECChl: CIYTHUKOBBIE MNPUEMHHKHU,
YCKOPUTEIN 3apsSyKEHHBIX YaCTHLI.

YyeHndyeckuit IKCIIEpUMEHT, JJa00paTOpHbIC PAOOTHI, MPAKTUKYM.

Onpenenenne UMMyJIbCa U DHEPTUU PEISATUBUCTCKUX dYacTuil (1o ¢doTorpadusiM TPEeKoOB
3apsSKEHHBIX YaCTUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

PaBHOBecHOE TeruiOBOe wu3MydeHUE (M3IIy4eHHE aOCOJIOTHO YEPHOTO Teja). 3aKOoH
cMmenieHus Buna. ['unoresa [limanka o kBaHTax.

®DoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. OnbiTel A. I'. CtoneroBa. 3akoHbl Gotodddexra. YpaBHeHHe DUHIITEIHA
st poroaddexra. «Kpacnas rpanuna» gororddexra.

JlaBnenue cBera (B YacCTHOCTH, JaBJICHHME CBeTa Ha aOCOJIIOTHO MOTJIOLIAIONIYI0 H
abCOTIOTHO OTpaxaronryro noBepxHocth). OmbiTel [1. H. Jlebenena.

BosiHoBbIE cBoOMcTBa yactull. Bomubl ne bpoisa. [InuHa BonHBI ne bpoiuis u pasmepsl
00JlacTH  JIOKaNM3alMKu JBIKYIIEHcs vacTuibl. KopnyckynisipHO-BOJTHOBOW Ayajiu3M.
Judpakuus >7TEKTPOHOB HA KpUCTAJIIaX.

Crnennduka n3mepennii B Mukpomupe. CooTHomeHus: Heonpenenénnocrei [ eiizendepra.
TexHUYecKrue yCTPONCTBA M TEXHOJOTMYECKUE IMPOLIECChl: CIEKTPOMETP, (HOTOIIEMEHT,
(bOoTOaTYMK, TYHHENbHBI MUKPOCKOII, COJTHEYHas 0aTtapesi, CBETOAUO/I.

Jemoncmpayuu.

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre 3aBUCUMOCTH COMPOTUBIIEHUS TTOJIYTIPOBOHUKOB OT OCBEIIEHHOCTH.



CBeToauon.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeol, npaKmuxkym.

HccnenoBanue potopesucropa.

H3mepenne noctostHHOM [Imanka Ha ocHOBE uccnenoBanus Gporodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUS.

Tema 2. Qusuka amoma.

OnwITH TIO HCCIIEIOBAHUIO CTpOeHMsI aTtoMa. [maneTapuas moaens atoma Pesepdopaa.
[Toctynatel bopa. M3nydyenne u morjomieHre (HOTOHOB MPH MEPEXO0]e aroMa C OJHOTO
YPOBHS SHEPIUU Ha APYrOM.

Bugpl ciektpoB. CiekTp ypOBHEN 3HEPTUH ATOMA BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeta. Jlazep.

TexHn4eckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIM aHAIN3
(CIeKTpOCKOII), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jemoncmpayuu.

Monens onbiTa Pesepdopa.

Habmonenue muHeHyaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULI.

Omnpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habmronenue nuHEHIaTOrO CriekTpa.

HccenenoBanne cniekTpa pa3peKEHHOIO aTOMapHOrO BOAOPOAA U U3MEPEHUE MOCTOSHHOM
PunGepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACHMUY,

Hyxnonnas monens smapa ['eitzen6epra—MBanenko. 3apsin sigpa. MaccoBoe 4mciio siapa.
N3oTonsI.

PanunoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnai. ['amma-
U3JIyYEHUE.

3akOH paJMOaKTUBHOrO pacmnajga. PaaumoakTuBHBIE u30TONbBI B mpupoae. CBoicTBa
VOHU3UPYIOIIErO0 M3JIydyeHHs. BiusHWE paguoakTUBHOCTA Ha JKUBBIE OPraHU3MBL.
EctecTBennsiit hon m3nydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Anepusie peakuuu. Jlenenue wu cuHTe3 sAuep. AxepHeie peaktophl. [IpoOiembl
yOPaBIsieMOr0 TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE ACHEKThl DPa3BUTHUSL SAECPHOMU
DHEPIETHUKH.

Mertonap! perucTpanvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOAECHCTBUSA. bapuoHbl, ME30HbI W JIeNTOHBI. [IpencraBienue o
CranpaptHoi Moaenu. KBapk-rirooHHas MOJIENb aJpOHOB.

®dusnka 3a npenenamu CrangapTHol Moend. TEMHas MaTepusi U TEMHas SHEPTHSL.
EnuncTBO pu3nyeckoil KapTUHBI MUDA.



TexHUu4ecKue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JO3UMETpP, KaMmepa BuibcoHa,
SJEPHBII peakTop, TEPMOSJIEPHBIA peakTop, aroMHas OomOa, MarHUTHO-pE30HAHCHas
ToMOTpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pasnen 8. JiieMeHTBI aCTPOHOMMHU M ACTPOPUZUKH.

Otamnbl pa3BUTHSA acTpoHOMHUU. [IpuKiIaqHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMUHU.
[TpruMeHUMOCTH 3aKOHOB (PU3UKU AJIs1 OOBICHEHHS PUPOIHI KOCMUYECKHX OOBEKTOB.
Meroasl acTpoHOMHYECKMX HcciaeqoBaHui. (COBPEMEHHBIE ONTHYECKUE TEJIECKOIBI,
PaZMOTENECKOIbI, BHEATMOC(EPHAsk aCTPOHOMHUSL.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.
ConHeyHas cucrema.

Connue. CosnHeyHas akTUBHOCTb. VlcTrounuk sHeprun CoaHua v 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKU. J(narpamma «CIeKTPAIBbHBIN KJIACC — CBETUMOCTBY.
3BE3MBI IVIABHOW IOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» JUISl 3BE3]
IJIABHOM  TOCIENOBATEIbHOCTH.  BHyTpeHHee  crpoeHme  3BE37.  CoBpeMeHHBIE
IPEICTABICHUS O TPOUCXOKIECHUHU U HBOMIOIMU CoNHIIa U 3BE311. DTalbl )KU3HU 3BE3.
Muneunsiii [1yts — Hama [Nanaktuka. [Tonmoxenue u npuxenue Connna B ['anmaktuke. Tumbl
raJJakTuK. PaguoranakTvku v kBa3apbl. YEpHBIE JBIPHI B SAPax rajJakTHK.

Bcenennad. Pacmmpenune Bceenennoil. 3axkoH Xa00Oma. PazOeranuwe ramaktuk. Teopus
bonpmoro B3peiBa. PenukToBOE M3ITydEeHHE.

Macumrabnas crpyktypa Beenennoil. Metaranakruka.

Hepeménnpie mpo6ieMbl acCTpPOHOMUMU.

Yuenuueckue naonooenus.

HabGnrogenus 38€31HOro HeOa HEBOOPYKEHHBIM TJIa30M € UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
OPWIOKEHUN ISl ONpe/ieNICHUs] MOJOKEeHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3a1s1 CeBEPHOro MoNTyapus U SpKUe 3BE3/bI.

Habmonenus B Teneckon JIyHbl, MiIaHET, TYMAHHOCTEH U 3BE3THBIX CKOIICHUIA.
Pu3nyecKuil MPaKTUKYM.

CrnocoObl n3MepeHust GU3NUECKUX BEJIMYMH C KCIOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX
U3MEPUTENBLHBIX TMPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH U3MepeHui Qu3nyeckux BeauyuH. OlleHKa TpaHUIl
MTOTPETHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIICIOBAaHUN 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH,
IPOBEpPKa IMpPENJIOKEHHBIX THUNOTE3 (BbIOOp M3 pPadOT, ONMUCAHHBIX B TEMAaTHYECKHX
paznenax «Y4eHUUeCKnid SIKCIIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI, IPAKTUKYM»).
O0o001marnee NOBTOPEeHHUE.

OO6obmenne ¥ cucTeMaTu3alusi  COJEpKaHus  pa3AenoB  Kypca «MexaHHKay,
«MonekynspHas (u3nka M TEepMOJUHAMHUKa», «JieKTpoAuHamuka», «Konebanusa wu



BOJIHBI»Y, «OCHOBBI CIEUUATBHON TEOPUM OTHOCHUTENIbHOCTHY, «KBaHTOBas (u3ukay,
«IJNeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.

Ponb ¢u3uku M acTpOHOMHUM B SKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIHUAIBLHOU U
ITHUYECKON cepax HeATeTbHOCTH YelIOBeKa, poJib U MecTO (U3MKH W aCTPOHOMHUH B
COBPEMEHHOW HAy4yHOW KapTUHE MHpA, 3HAYEHUE ONMCATEIIBHOW, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEIILHOM M MPOTHOCTUYECKOW (DYHKIUU (PU3UMYECKONH TEOpHH, pOiib (DU3NUECKOM
Teopun B (OPMHUPOBAHUU TMPEACTABICHUN O (PU3MUECKOW KapTHUHE MHpPa, MECTO
¢usznyeckoil KapTUHBI MHUpa B OOIIEM pSAy COBPEMEHHBIX €CTECTBEHHO-HAy4HBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBA3H.

N3yuenue kypca ¢u3uku yriayOon€HHoOro ypoBHsa B 11 kimacce ocymiecTBisieTcsl ¢ y4ETOM
COJIepKATEIbHBIX MEXIPEIMETHBIX CBsI3ed C KypcamMu MaTeMaTUKHU, OUOJIOTHM, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, CE6A3AHHbBIE C U3YYEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SIBJICHHE, HaY4YHBIN (hakT, runoresa, (u3nueckas BEJIMYMHA, 3aKOH, TEOpHsl, HAOIIOICHHE,
DKCIEPUMEHT, MOJCIUPOBAHUE, MOJCIb, W3MEPEHUE, I[OIPEIIHOCTH HU3MEPEHUH,
U3MEpUTENbHBIE TPUOOPHI, U(poBast 1abopaTopHsl.

Mamemamuka: pelieHue CUCTEMbl ypaBHeHUH. TpuroHomerpuyeckne (QpyHKIMU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIAECTBO. BEKTOPHI 1 Mx
IIPOCKIIMM HAa OCH KOOPAMHAT, CJIOKEHUE BEKTOpPOB. I[IponM3BOAHBIE DIEMEHTAPHBIX
dbynkuuii. [Ipu3Haku mogo0ust TPEYroJbHUKOB, OMPEAEICHUE TUIOMAAN TUIOCKUX (QUryp u
00bEMa Te.

Buonozcus: snextpuyeckue SBICHHUS B KMBOM MpUpONE, KoJeOaTelbHbIE IBUKEHUS B
KUBOW  TPUPOJE, OKOJOTMYECKHME PUCKM IIPU  MPOU3BOJACTBE  DIIEKTPOIHEPIHUH,
IIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEW Cpezbl, YJIbTPa3ByKOBas IUArHOCTHKA B
MEJULIMHE, ONITUYECKUE SABJICHUSA B )KUBOU IPUPOJIE.

Xumusa: CTPOCHUE ATOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIETKY, CIEKTPAIbHBIA aHaU3.

TI'eozpaghua: maruutHble moi0ca 3eMIIM, 3aJIe)KM MAarHUTHBIX Py, (POTOCHEMKA 3eMHOM
MTOBEPXHOCTH, cericMorpad.

Texnonozusa: NpUMEHEHNUE MOCTOSHHBIX MAarHUTOB, DJIEKTPOMAarHUTOB, DJIEKTPOJBUIATEIb
SAxobu, reHepaTop MEPEMEHHOTO TOKAa, MHAYKIIMOHHAS T€4Yb, JIMHUU OJJIEKTpoliepeaay,
ANIEKTPOABUTATEN, pajap, PaAUONPUEMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-meus,
YJIBTPA3BYKOBasl JUArHOCTUKA B TEXHUKE, NMPOCKUMOHHBIN aIapar, BOJOKOHHAs OITHKA,
cojiHeuHas OaTapes, CIyTHUKOBbIE NPUEMHUKH, sJIEpHAsi DHEPIeTUKA U SKOJIOTHYECKHE
ACIIEKTHI €€ Pa3BUTHS.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS TIPOI'PAMMELI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHs y4eOHOro mpeaMera «Pu3nka» JOJKHBI OTPAKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloluXcs PYKOBOJACTBOBATHCA CHOPMUPOBAHHOM
BHYTPEHHEH MO3ULIMENH JMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHUEHTAlUl, MO3UTUBHBIX
BHYTPEHHUX YOEXKJIEHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LIEHHOCTSIM POCCHMCKOTO
oOliecTBa, pacUIMPEHUE JKU3HEHHOTO ONbITa W ONBITa JIEATENbHOCTH B IpOIECCe
peanu3alMyd OCHOBHBIX HANpPAaBJICEHWHA BOCIUTATEIBHOW JEATEIBHOCTH, B TOM YHCIE B
YacTH:

IrPa’KAaHCKOr0 BOCIIUTAHUSA:

. c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOYyYaloIIerocs Kak aKTUBHOTO M
OTBETCTBEHHOTO YJI€HA POCCUICKOI0 OOIIECTBA;

. MIPUHSTHE TPaJALIMOHHBIX 00IIIeYETOBEUECKUX T'YMaHHCTUYECKUX u
JIEMOKPATHYECKHUX LIEHHOCTEM;

. FOTOBHOCTh BE€CTM COBMECTHYIO JICSITEIIBHOCTh B HHTEpPECAX TIPaX)IaHCKOTO
o011IecTBa, y4acTBOBaTh B CAMOYIIPABJICHUN B 00pPa30BaTEIbHOM OpraHU3aIlNH;

. YMEHUE B3aUMOJECHCTBOBATH C COLMAIBHBIMM MHCTUTYTAMHU B COOTBETCTBHHM C HX
GYHKIUSAMUA U HA3HAYCHUEM;

. FOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOU JIEATEIBLHOCTH.

NMATPHUOTUYECKOT0 BOCIIUTAHMS

. c(hOpMHUPOBAHHOCTHh POCCUMCKOMN TPaKIaHCKON UASHTUYHOCTH, TATPUOTU3MA;

. LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHUKEHHUSIM POCCUHUCKUX

YU€HBIX B 00JaCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

. c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

. CIIOCOOHOCTh ~ OIICHMBATh CHUTYyalldI0 UM TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

. OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.
ICTETHYECKOr0 BOCIIUTAHUSA:
. ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYas O3CTETHKY HAy4YHOrO TBOPYECTBA,

npucymero Gu3n4eckoi Hayke.

TPYJA0BOI0 BOCIIMTAHUS:

. WHTEpPEC K pasIudyHbiM cdepam TpodeccHoHaTbHOW AESITEIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C ()M3WKOW W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymyrei
npodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHbL,

. TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JacTU (HU3UKH
Ha TPOTSHKEHUU BCEH KU3HH.



IKOJOTHYECKOr0 BOCTIMTAHMA:

. c(OPMUPOBAHHOCTb IKOJIOTMUECKOIN KyJIbTYpbl, OCO3HAHHUE TJI00ANBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

. IJJAHWPOBAHME U OCYILECTBIICHUE JEHCTBUM B OKPYKAIOLIEHU Cpelle Ha OCHOBE 3HAHMS
LeJIeld yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

. paclIipeHHe OIbITa JAESITEIbHOCTH 3KOJOTMYECKOW HAINpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pusmke.

LHEHHOCTH HAYYHOI'0 NIO3HAHMSA:

. C(OPMHUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs (HPU3NUECKON HAYKU;
. OCO3HaHUE LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh B IIPOLIECCE H3YUYEHUS

(U3KMKHM OCYIIECTBIATh NIPOEKTHYIO U HCCIIEIOBATENbCKYIO JIEATEIbHOCTh WHANBUAYAIBHO
Y B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
Ba3oBble Jjornueckue 1eicTBUA:

. CaMOCTOSITENILHO (DOPMYJIMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMy, pacCMaTpPUBaTh €€
BCECTOPOHHE;

. ONPENETATH LETU AEATCIbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,

. BBISBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B paccMaTPUBAEMbIX (DH3NUSCKHUX
SIBJICHUAX;

. pa3pabarpiBaTh IUIAH peIieHus MpobdiieMbl ¢ Y4€TOM aHajdu3a HMEIOIINUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

. BHOCUTH KOPPEKTUBHI B ACATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISIM,
OLICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH;

. KOOPJIMHUPOBATh W BBITIOJNHATH PaOOTy B YCIOBHUSX PEATBHOTO, BHPTYIBHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

. pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBaTe/IbCKHe JeiicTBUS.

. BJIAJICTh HAYYHOM TEPMHHOJIOTHEM, KIIOUYEBBIMM MOHSATUSIMA W  METOJAMU
buznyecKoil HayKu;

. BJIQJIETh HaBBIKAMHU Y4YEOHO-MCCIIEAOBATEILCKOW M TPOEKTHOM JESATEILHOCTH B

00sacTu (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMCKY METOJI0B
pelieHus 3a1a4 (pU3NUecKOro cojepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOOB [TO3HAHUS;

. BJIa/IETh BUAAMHU JICITEIBLHOCTH IO MOJIYYCHUIO HOBOTO 3HAHUS, €r0 UHTEPIpETAIIH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX y4EOHBIX CHUTyalHsX, B TOM 4YHCIE TpU
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



o BBIABJIATh IMMPUYHUHHO-CICACTBCHHLIC CBsA3HM M AKTYaJIUW3HWPOBATL 3aJa4dy, BbIABUIATb
TUII0TC3Y eé PCUICHUA, HAXOJUTL apryMCHThI JId AO0KAa3aTCIbCTBA CBOHUX YTBCp}KILCHI/II\/'I,
3a1aBaThb IIapaMCTPbl U KPUTCPHUU PCUICHUA,

. aHAJIM3UPOBATh MOJIYYCHHBIE B XOJI€ PEHICHMs 3aladll Pe3yJbTaThl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATHh N3MEHEHHE B HOBBIX YCIOBHSX;

. CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BATEIbHOMN JESATEILHOCTH,
B TOM YHMCJIE IPU U3yYEHUH (DUBUKH;

. JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

. yMEThb  NEPEHOCUTh 3HAaHMA 1O  (QU3MKE B  MPAKTUUYECKYyI0  OOJacTh
KU3HEICSITEIbHOCTH;

. YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

. BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

. CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

. BJA/JIeTh HABBIKAMM NOJNy4YyeHUs HHPOpManuu (U3HUECKOTO COACpKAHUS U3

HNCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOATCIBHO OCYHICCTBIITH IIOUCK, aHaJIn3,
CUCTCMATHU3AalIUI0 KW  HHTCPIIPCTALUIO I/IH(i)OpMaLII/II/I pa3iIudHbIX BHAOB H (bOpM

IIPE/ICTABIICHHUS;
. OLICHUBATh JOCTOBEPHOCTh HHPOPMALINH;
. UCIOJIb30BaTh CpeACTBa MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTMH B

pEIICHUN KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX 33]a4 C COOJIOJCHUEM
TpeOOBAHWI HSPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, THUTHEHBI, PECypcocOepeKeHus,
MPaBOBBIX U ITUUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

. CO37aBaTh TEKCThl (PU3NYECKOTO COAEpPKAHUA B PA3IMYHBIX (opMaTax ¢ y4€TOM
Ha3HaueHUs WHGOPMAIMM W IIeJIEBOM ayJUTOpUH, BBIOMpash ONTUMAaJbHYIO (QopmMy
IIPEICTABIICHUS U BU3yaJIN3aL1H.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

. OCYUIECTBJIATH OOIIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOU JEATEIBHOCTH;

. pacrno3HaBaTh NPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYaTh KOH(PIUKTHL;

. Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

. NOHUMAaTh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;

. BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACUCTBUH C yUETOM OOILIMX UHTEPECOB U
BO3MOKHOCTEM Ka)KIOT0O WieHa KOJUIEKTHBA;

. IIPUHAMATh L€ COBMECTHOM IEATEIIBHOCTH, OPraHU30BBIBATH U KOOPIAWHHUPOBATH

JIEUCTBUS TI0 €€ NOCTUKEHHUIO: COCTABIIATH IUIAH JIEHCTBUM, PACIPEICIATh POJIM C YUYETOM
MHEHHUN yYaCTHUKOB, OOCYKJIaTh PEe3yJIbTaThl COBMECTHOM pabOThI;

. OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KaXKJOrNO0 y4YaCTHUKA KOMAHIbl B OOIIMI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
. npejjlaraTb ~ HOBBIE  INPOEKTHI, OLEHUBAThb UAEM C TO3ULUUMU  HOBH3HBI,

OPUTI'HHAJIbBHOCTH, HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH,



. OCYLIECTBJIATh NO3UTUBHOE CTPATETMYECKOE IOBEICHHUE B PA3JIMYHBIX CUTYalMsIX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUA

Camoopranusanms:

. CaMOCTOSITENIEHO OCYIIECTBIISITh MO3HABATEIBHYIO JACSITEIBHOCT B 00J1aCTH GU3UKH U
aACTPOHOMUHU, BBIABIIATH IPOOJIEMBI, CTAaBUTh U (JOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

. CaMOCTOATENIBHO COCTaBJIATh IUIAH PELICHUS PacdyE€THBIX M KAadeCTBEHHBIX 3azad,
IUTaH BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTECHNN;

. JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

. paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

. JieJ1aTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, Opath Ha ce0sl OTBETCTBEHHOCTh
34 pEILICHHUE;

. OLICHUBATh NPUOOPETEHHBIN OIIBIT;

. croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO 3pYIUMLIUU B 00JIaCTU (PU3UKH,

MIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

. JlaBaTh OIICHKY HOBBIM CHUTyalHsIM, BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSIM;

. BJIQJICTh HaBBIKAMHU TIO3HABATEIBHOM pedIeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

. WCIIONB30BaTh MNpUEMBI  pedIeKCUu Il OLIEHKW CUTyalluu, BBIOOpa BEPHOIO
pelieHus;

. YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIIEHUS IO UX CHUKECHUIO;

. IIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX [PU AHATU3E PE3YIbTATOB ACATEIBbHOCTH,

. PUHUMATH Ce0sl, MIOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

. MIPUHUMATH MOTUBBI U apPTYMEHTHI APYTUX MPU AHATIU3E PE3YIbTATOB ACATEILHOCTH;

. MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUITUOKH.

B nporecce qOoCTHKEHUS TMIHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI IO (PU3HUKE IS
YpOBHSI  cpemHero oOmero oOpa3oBaHus Yy  OOy4YaloOIIMXCS  COBEPIIECHCTBYETCS
OYMOIMOHAIBHBIN HHTEJUIEKT, TIPEIOJIaratomuii chOpMUPOBAHHOCTH:

. CaMOCO3HAHUs, BKJIFOYAIONICTO CIOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAIBHOEC
COCTOSIHUE, BUJICTh HANPABICHUS Pa3BUTUS COOCTBCHHOHW 3MOIMOHAILHOU chepbl, OBITH
YBEpEHHBIM B ce0e;

. CaMOpPETYJIMPOBAaHMS,  BKIIOYAIONIETO  CAaMOKOHTPOJIb, YMEHHE  IPHUHHMATH
OTBETCTBCHHOCTh 3a CBOE IMOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K IMOIMOHAILHBIM
U3MEHCHHSIM U MPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

. BHYTPCHHEH MOTHBAIIMH, BKIIOYAOIIEH CTPEMIICHUE K JOCTHIKEHHIO IIEJIU U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXO/IS U3 CBOUX BO3ZMOXKHOCTEH;



. AMIATUM, BKJIIOYAIOIIEH CIOCOOHOCTh MIOHUMATh IMOLIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YUUTBHIBaTb €r0 IPU OCYIIECTBICHUM OOIIEHUs, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;

. COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHS C
JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBISTH HHTEPEC U pa3peliaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K konimy oOydenus B 10 knacce mpeAMETHBIE pe3yJibTaThl HAa YIIYOJEHHOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

. NOHUMAaTh pOJIb (PU3UKU B SKOHOMHMUYECKOH, TEXHOJIOTMYECKOH, 3KOJIOTMYECKOM,
COIIMAJIBHOM M 3THUYECKOM cdepax AEsTEIbHOCTH YEIOBEKa, POJib U MECTO (U3HKU B
COBPEMEHHOW HAy4YHOW KapTUHE MHpA, 3HAYEHUE ONMUCATEIIBHOW, CHCTEMATU3UPYIOLIEH,
OOBACHUTENILHOM W TPOTHOCTHYECKOW (PYHKIUN (U3HMUYECKON TEOpUU — MEXAHUKH,
MOJIEKYJISIPHOM (U3UKKU U TEPMOAMHAMUKH, POJb (PU3NYECKOW Teopuu B (HOPMUPOBAHUU
IpeICTaBICHUN O (PU3NUECKON KapTHHE MUPa;

. paznuyaTh YCJIOBUS NPUMEHHMMOCTH MOJeNel (U3MYEeCKUX Tell U IPOIECCOB
(sBNIEHUI): MHEpUHUATbHAS CHUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEIO0, MaTepuaibHas
TOUKA, PaBHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE TajJeHHe, aOCOJIOTHO yhpyras
nedopmanusi, abCOIIOTHO YIIPYroe U abCOJIIOTHO HEYNPYroe CTOJIKHOBEHMSI, MOJEIH Ta3a,
KUAKOCTH U TBEPAOro (KPUCTAJUIMYECKOTO) Tella, WICAJIbHBIM Tra3, TOUYEUHBIN 3apsf,
OJHOPOJHOE JIEKTPUUECKOE TOJIE;

. pazinyuath yCiIOBUs (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIMH XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U OTPaHHMYEHHOCTb
VCITOJIb30BAHUS YACTHBIX 3aKOHOB;

. aHAIM3UPOBaTh M OOBACHATh MEXAaHUYECKHME MPOLECCHl M SIBICHUS, HCIOJb3Ys
OCHOBHbIE TIOJIO)KEHHSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHHS,
dbopMybl KMHEMAaTHUKW PAaBHOYCKOPEHHOTO JBMXKEHHUS, NpeoOpa3oBaHus [amuies s
CKOpPOCTH M IepEeMEILECHUS, 3aKOHbI HbIOTOHA, IPUHLIMII OTHOCUTEIBLHOCTH | anuies, 3aKkoH
BCEMHMPHOT'O TATOTEHUS, 3aKOHbI COXPAHEHUs MMITYJbCa U MEXAaHUYECKON SHEPIHH, CBA3b
paboThl CUJIBI C M3MEHEHHWEM MEXAaHUYECKOW HSHEpruu, YCJIOBHS PaBHOBECHUS TBEPAOIO
Teja), IpU ATOM UCIOJIb30BaTh MaTEMaTHUECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS
OPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: INpeoOpa3oBaHuil ['amumiies, BTOPOro M TPETHEro
3aKOHOB HpIOTOHA, 3aKOHOB COXpPAaHEHUSA HMITYJIbCA M MEXaHMYECKOM DHEPrUH, 3aKOHA
BCEMUPHOTO TATOTCHUS;

. aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE IPOLECCH] U SIBICHUS, UCIOJIb3YsI OCHOBHbBIE
nosioxkeHuss MKT u 3aKkoHbl MOJEKYJISpHONH (U3UKU M TEPMOAMHAMUKH (CBS3b JABJICHUS
UJCATBbHOIO Ta3a CO CpeaHEed KHHETHYECKOW OJHEPIMEeM TEeIUIOBOrO0 JBWXKEHUSA U
KOHIIEHTPALIMEN €r0 MOJIEKYJI, CBA3b TEMIIEPATYpPhl BELIECTBA CO CPEIHEW KHHETHYECKOU
DHEPrUel TEIUIOBOIO JIBWJKEHMSI €r0 4YacTHL, CBA3b JABICHUS MACAIBHOIO rasa C



KOHIICHTpAIIMEW MOJIEKYJ M €ro TeMmmepaTypoil, ypaBHeHue MenuaeneeBa—KiianelpoHa,
NEPBBIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS SHEPTUH B TEIUIOBBIX IMPOIIECCaX), MPU
TOM HCMOJb30BaTh MAaTEMATHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—Kiranenpona,

. aHAJIM3UPOBaTh U OODBSICHITH DIIEKTPUUYECKUE SBJICHUS, WCIIOJIb3YsSd OCHOBHBIC
MOJIOKEHUSI U 3aKOHbl JJIEKTPOJAMHAMHUKHU (3aKOH COXPAHEHHUsS DIIEKTPHUUECKOTO 3apsfa,
3akoH KysioHa, MOTEHUHUATBHOCTh 3JIEKTPOCTATHYECKOIO MOJS, MPUHUUII CYIEPIIO3UIINU
ANEKTPUYECKUX IIOJIEW, TP 3TOM YKa3blBas yCJIOBHUS NPUMEHMMOCTH 3akoHa KyiioHa, a
TAaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLICHHMs: 3akoHbl Oma i1 y4yacTKa LeNd U s
3aMKHYTOM 3JeKTpuueckod memnu, 3akoH Jxoyms—Jlenna, npaBuna Kupxroda, 3akoHBI
Ddapanes Uit IEKTPOIIN3a);

. OMUCHIBATH (PU3UUECKHUE TIPOLIECCHI U SIBIICHUS, UCTIOIb3YS BEIMYUHBI: TIEPEMEILICHUE,
CKOpPOCTb, YCKOPEHHE, WMIIYJIbC TEJla W CUCTEMBI TE€J, CUJIa, MOMEHT CHJIbI, JABJICHUE,
MOTEHIIUAJIbHAS AHEPTHs, KUHETUYECKasl YHEPTUsi, MEXaHu4yecKasi sHeprusi, padoTa CHIIHI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHUJa TSKECTH, CWila YIPYrOCTH, CHJIa TPEHHS,
MOIIIHOCTb, SHEPIUsl B3aMMOJCUCTBHS Tena ¢ 3eMii€il BONHM3M €€ MOBEPXHOCTH, DHEPTHUs
yrnpyroi aedopmaii npy>KUHbI, KOJIMYECTBO TEIIOTHI, aOCONIOTHAs TeMIlepaTypa Tela,
paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTUs HICATBHOTO OJHOATOMHOTO rasa, padbora
WJCAJBHOIO Ta3a, OTHOCUTENbHAs BIIAXKHOCTH Bo3ayxa, KIIJl wumeambHOro TemioBoro
JIBUTATENISA; JIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIs, HAMPSHKEHHOCTh
MOJIs1 TOYEUHOTO 3apsifia WM 3apsHKEHHOTO 11apa B BaKyyM€ U B AUAJIEKTPUKE, MOTEHINA
3JIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh NOTEHUMAIIOB, JIEKTPOABIKYIIAs CUJIA, CHJIA TOKA,
HalpsDKEHWE, MOIIMHOCTh TOKA, OJJIEKTpUYEcKas €EMKOCTh IUIOCKOTO KOHJIEHCATopa,
CONIPOTHMBJIEHME YYacTKa LENU C IOCIENOBATENbHBIM M IapaJUICNIbHBIM COEOUHEHHEM
PE3UCTOPOB, DHEPTUs IIEKTPUUECKOTO II0JIsI KOHJEHCATOPA;

. OOBSACHATH OCOOCHHOCTH TPOTEKAHWSI (PUIWYECKUX SBICHUN: MEXaHHUYECKOE
JBUKEHUE, TEIJIOBOE JIBM)KEHHE YacTHI] BEUIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkeHue, auddysus, ucnapeHue, KUMCHUE W KOHJACHCAlMs, IUIaBJIEHUE U

KpHCTaJUIM3alus, HANpPaBJICHHOCTh TeIIoNnepeaaUH, AIEKTPU3ALUS Tell,
DKBUMNOTEHIHAIBHOCTD MIOBEPXHOCTHU 3aPSKEHHOTO MPOBOJIHUKA;
. MIPOBOJIUTH UCCIICOBAHKNE 3aBUCUMOCTH OJTHOM (PU3MUECKOW BETUYMHBI OT JIPYTOH C

UCIIOJB30BAaHUEM  TNPSMBIX HU3MEPEHUW, NPU OTOM KOHCTPYMPOBATh  YCTaHOBKY,
(buKCUpOBaTh pPE3yJIbTAThl TOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE
rpagukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTEN W3MepeHuil, nenaTth BBIBOJBI 10
pe3yapTaTaMm UCCIEN0BaHus;

. IPOBOJUTh KOCBEHHBIE HU3MEpeHUs (U3MYECKUX BEIUYUH, NPU HTOM BBIOMpATH
ONTUMAJIbHBIA  METOJ] H3MEpPEHUs, OLEHUBAaTh AaOCOJIIOTHBIE W  OTHOCHUTEJIbHBIE
IIOIPELIHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPEHHUN;

. IIPOBOAUTL  ONBITBI 110 IPOBEPKE MPEIIOKEHHOW T'MIOTE3bl: IIJIAHUPOBATH
HKCIIEPUMEHT, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIU3UPOBATh MOJIYyUYEHHBIC
pe3yJbTaThl U Ae1aTh BBIBOJ O CTATYCE MPEIIIOKECHHON TUIIOTE3BI;



. coOro1aTh MpaBuiia 0E€30MaCHOTO TPyJa MPH MPOBEICHUU UCCIEIOBAaHUN B paMKax
y4eOHOIrO SKCHEPUMEHTa, NPAKTUKyMa M Yy4eOHO-UCCIENOBATEIbCKOM M MNPOEKTHOU
NEATEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

. pemarh pacy€THbIC 3aJadyd C SBHO 3aJaHHOM W HESBHO 3aJIaHHON (DHU3UYECKOU
MOJICJIbIO: HAa OCHOBAaHUHU aHANM3a YCIOBUS OOOCHOBBIBATH BHIOOP (DU3MUYECKON MOJEIH,
oTBeYarouiel TpeOOBaHUSAM 3aJaud, MPUMEHSATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU M
MOCTYJIaThl (PU3NYECKUX TEOPUM MPHU UCIOJB30BAHUU MATEMAaTHUYECKUX METOJOB PEIICHUS
3a/la4, MPOBOJUTH pPacuy€Thl HA OCHOBAHUM HWMEIOIIUXCA JAaHHBIX, AaHAJIU3UPOBATH
pEe3yIAbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YIETOM MOJIYYEHHBIX PE3yJIbTaTOB;

. pemiaTh KadyeCTBEHHBIE 3aJaud, TpeOylolue NPUMEHEHUS 3HAaHUW U3 pa3HbIX
paszenoB Kypca (GU3UKHU, a TaKKe MHTETpalliy 3HAaHUHM U3 IPYyTUX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJa: BBICTpAaWBaTh JIOTMYECKYIO IIECMOYKY PACCYXJIEHUM C OMopoll Ha
M3YUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

. UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS Il OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOHUCTB M TEXHOJOTUYECKHUX
IIPOLIECCOB;

. MPUBOJUTH TPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHUE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYXkAIOIIETO MHpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

. aHAJIM3UPOBaTh W OLIGHUBATh TIOCJEJICTBHUS OBITOBOM U TPOM3BOJICTBEHHOU
NEATeIbHOCTH  4YEJIOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU TpoIecCaMH, C TO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH, MPEICTABICHUN O pallMOHATIBHOM MPUPOIONOIH30BaHUH, A
TaKK€ PasyMHOM HCIMOJIb30BAHUM JOCTHXKEHUNW HAYKU M TEXHOJOTUM IS JalbHEUIIEero
Pa3BUTHS YEJIOBEUYECKOTO 00IIEeCTBA;

. MPUMEHSThH Pa3IuYHbIe CTIOCOOBI paboThI ¢ HH(MOpPMaIuel GU3NIECKOTO COCPIKAHMS
C UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TE€XHOJIOTUM, PU 3TOM UCIOJIb30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOMCKA, MEPepadOTKU U TPEAbIBICHUS
y4eOHON ¥ Hay4YHO-TIOMYJSIpHOW HWH(OpMaIMK, CTPYKTYPUPOBAHUS W HWHTEPIPETAIIUN
uHhOpMaIuU, TOJYYCHHOM W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH
MOJIy9aeMyr0 MH(POPMAIIUIO W OICHUBATH €€ JTOCTOBEPHOCTh KaK HAa OCHOBE MMEIOITUXCS
3HaHWM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHHUKA HH(pOpMALINY;

. MPOSIBIISATh OPraHU3AIlMOHHBIE W T03HABATEIbHBIE YMEHUSI CaMOCTOSATEIBHOTO
NpUOOpPETEHUSI HOBBIX 3HAHWM B TIPOIECCE BBIMOJHEHUS TMPOEKTHBIX U y4eOHO-
HCCJIEIOBATENLCKUX PadoT;

. paboTaTh B IpyIIe C UCHOJHEHUEM Pa3IUYHBIX COIMATBHBIX POJICH, MIAaHUPOBATh
paboTy rpymnmbl, palMOHATIBLHO PACIIPEACNIATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYAILMSIX,
aJIeKBaTHO OIICHMBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TpPYIINbl B  peEUICHUE
paccMaTpuBaeMOU MPOOIIeMEI;

. MPOSIBJISITh  MOTHUBAIMIO K Oyaymed NpoQecCHOHAIBHON JESTEIIBHOCTH  TI0
CHENUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



K konuy oOyuenuss B 11 Knacce mpenMeTHbIE pe3yJbTaThl HAa YIIyOJEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

. MIOHUMATh POJIb (PU3UKH B HKOHOMHYECKOM, TEXHOJIOIMYECKOW, COLUMAIbHOU H
ITUYECKON cdepax ACsATENbHOCTH YEJIOBEKa, pOJib U MeCTO (DU3MKHM B COBPEMEHHOM
HAay4YHOW KapTHUHE MHpA, POJIb ACTPOHOMHHM B MPAKTUUYECKOW AECSATEIBHOCTH YEJIOBEKA U
JanbHENIIeM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OMKCATENIbHOM,
CUCTEeMATH3UPYIOMICH, OOBSCHUTENILHON M TPOTHOCTUYECKOW (QYHKIUN QU3ndecKon
TEOPUU — AIEKTPOJUHAMUKH, CIICIIUATBHOW TEOPUU OTHOCUTEIILHOCTH, KBAHTOBOU (hU3UKH,
poiib Gu3HuecKoil Teopuu B ((OPMUPOBAHUU MPEJICTABIICHUN O (PU3NYECKON KapTUHE MUDA,
MecTO (U3UYECKON KapTHUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O PUPO/IE;

. paznuyaTh YCJIOBUS NPUMEHHMMOCTA MOJeNel (U3MYECKUX Tell U IPOIECCOB
(sIBJIEHUI): OTHOPOAHOE AJIEKTPUUYECKOE U OJHOPOJAHOE MAarHUTHOE MOJIs, FTApMOHUYECKHE
KoJIeOaHMs, MATEMATUUECKUNA MasiTHUK, UJI€aJTbHBIN MPYKUHHBIN MasTHUK, TAPMOHUYECKUE
BOJIHBI, MJICAJIbHBINA KOJIEOATEIbHBIM KOHTYp, TOHKas JIMH3a, MOJEJIEN aromMa, aTOMHOTO
A/Ipa U KBAHTOBOW MOJIEJIN CBETA;

. paziuyuath yciaoBUs (TpaHMIlbI, 00JACTH) MNPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOHIMI XapakTep (YyHIAaMEHTAIbHBIX 3aKOHOB U OIPAHMYEHHOCTh
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

. aHAIM3UPOBATh U OOBACHATH SJEKTPOMArHUTHBIE MPOUECCHl U SIBJICHUS, HUCHOIb3YS
OCHOBHBIC TIOJOXKEHUS M 3aKOHBl DJJIEKTPOAMHAMUKM U  CHEUUAJIBbHOM  TEOpuu
OTHOCHUTEJIbHOCTH (3aKOH COXpPAaHEHUsS JJIEKTPUYECKOro 3apsjia, cuia Awmrmepa, cuia
JlopeHnia, 3aKOH SJIEKTPOMATHUTHOW HWHAYKIMHU, TnpaBuio Jlenma, cBsa3p OJ/C
CaMOMHAYKIMU B 3JIEMEHTE 3JEKTPUUYECKON LENU CO CKOPOCTBIO M3MEHEHUS CUIIBI TOKA,
MOCTYJIAThI CIIEIUATBLHON TEOPUHM OTHOCUTEIBHOCTU DUHIITEHHA);

. aHAIU3UPOBaTh W OOBSCHATH KBAHTOBBIE MPOLECCHl M SBJICHUSA, HCIOIb3YS
MOJIOKEHUST KBAaHTOBOW (m3uku (ypaBHeHHME OJuHIITEHHA s PoTtodrddexrTa, mepBoii U
BTOpOW ToCTyiaTel bopa, mpuHIUI COOTHOIICHHUS HeompeaenéHHocTel [ eiizenoepra,
3aKOHBI COXpaHEHUsl 3apsSJ0BOTO M MAacCOBOTO YHCEN W 3HEPIHMHU B SJEPHBIX PEAKIMIX,
3aKOH paJMO0aKTUBHOIO pacraja);

. ONMKUCHIBATh  (PU3UYECKHE TPOIECChl W  SBJIICHUS, HUCIONb3YyS  BEJIUYMHBIL:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOrO MOJISA, MOTEHIMA JIEKTPOCTaTUYECKOTO MOJs, Pa3HOCTh
MOTEHIIUAJIOB, JIEKTPOJBUKYIIAsl CUJIa, MHAYKIMS MAarHUTHOTO TOJIsl, MATHUTHBIA MOTOK,
cuina Awmrmepa, HHIYKTUBHOCTb, DJJEKTPOJABIKYIIAs CHJIA CAMOUHIYKUUH, DSHEPIrus
MAarHMTHOTO TMOJIsI MPOBOJHUKA C TOKOM, PENATUBUCTCKUNA HMIYJbC, MOJHAs JHEpPrus,
SHEPrusl MOKOsi CBOOOIHON YACTHULIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi]
s71pa, SHEPIHs CBA3M SApa;

. OOBSICHATH OCOOEHHOCTH MPOTEKaHWs (PU3HUECKUX SBICHUH: 3JIEKTPOMArHUTHAs
WHIYKIUS, CAaMOMHAYKIUSI, PE30HAHC, WMHTEpPEpeHIUs BOJH, AUPPAKIUSA, TUCTIEPCHS,
MOJIHOE€ BHYTpPEHHee oTpakeHue, dotodnekrpudeckuii s3pdext (pororddekr), anvda- u



OeTa-pacnaabl sjep, ramMma-u3inydeHue sjaep, (U3NYECKUe NPHUHIUIIBI CHEKTPATbHOTO
aHaju3a 1 paOoThI Jia3epa;

. ONPEAETATh HANPABJICHUE UHIYKIIMA MArHUTHOIO MOJISI TPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JIopeHna;

. CTPOUTH U300paXKeHUe, CO3/aBaeMOE€ IUIOCKMM 3€pKajoM, TOHKOW JIMH30M, H
PaCCUUTHIBATH €r0 XapAKTEPUCTUKH;

. MPUMEHATH OCHOBOIOJIATAIOIIME ACTPOHOMHUYECKHUE TOHSTUSA, TEOPUU U 3aKOHBI JJIs
aHanwu3a U OOBSICHEHMs] (PU3MUECKUX IMPOIECCOB, MPOUCXOANINX B 3BE37aX, B 3BE3THBIX
CUCTEMaX, B MEXIaJlaKTUYECKOW Cpele; JBUKCHHS HEOECHBIX TeJ, SBOJIOIUU 3BE3A U
Bcenennoir;

. IIPOBOJUTH HMCCIIEIOBAHNE 3aBUCHUMOCTEH (DM3MYECKUX BEIMYUH C UCIIOJIb30BAaHUEM
OPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIHTATHI
MOJTYYEHHOW 3aBUCUMOCTU (PU3UUYECKUX BEJIIMUMH B BUE IpadUKOB C YUETOM aOCOTIOTHBIX
MOrPENTHOCTEN U3MEPEHUM, JI€JIATh BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHNS,

. IIPOBOJUTh KOCBEHHBIE HU3MEpEHUS (U3MYECKUX BEIUYMH, TPU HTOM BHIOMpATH
ONTUMAJIbHBIA METOJ  U3MEPEHHs, OlLEHUBATh AaOCONIOTHBIE U  OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHIA;

. MPOBOJIUTh  OMNBITHI IO MPOBEPKE MPEIIOKECHHOM THUMOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIU3UPOBAThH IMOJYYCHHBIC
pe3yJbTaThl U A€JaTh BBIBOJ] O CTaTyCE MPEIJIOKEHHON THIIOTE3bI;

. ONMUCBHIBATh METO/IbI TTOJIYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;

. co0JIroAaTh MpaBmiia 0€30MacCHOr0 TpyJa MPHU MPOBEICHUHN UCCIEIOBAHUM B paMKax
y4eOHOr0 OKCIEPUMEHTa, MPaKTUKyMa U Y4eOHO-UCCIEIOBATEIbCKOM M MPOEKTHOMU
NEATeIBHOCTH C  KCIOJIb30BAHUEM HW3MEPUTENIBHBIX YCTPOMCTB U J1a0OpaTOpPHOTO
000pyTI0BaHUS,

. pemiath pacuy€THhIE 3aJlaud ¢ SBHO 3aJaHHOM W HESIBHO 3aJIaHHOM (PU3HYECKOMN
MOJIE/IbIO: Ha OCHOBaHUHU aHaM3a YCIOBUS BHIOMpATh (U3UYECKUE MOJEIN, OTBEUAIOIIHE
TpeOOBaHUSIM 3a7a4d, MPUMEHSITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThI
bu3MYeCKUX TEOpU TpPH HCIOJb30BAaHUM MATEMAaTUYECKMX METOJOB pEIIeHUs 3ajad,
MPOBOJAUTH PAcUYEThl HA OCHOBAHUM HMMEIOIIMXCS JAHHBIX, aHAIM3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATH METOAbI PEUICHUS C YUYETOM MOJYYEHHBIX PE3yJIbTATOB;

. pemaTth KadyeCTBEHHBIC 3ajadyu, TpeOyrolue MNPUMEHEHUs] 3HAaHUM U3 pa3HbIX
pasaesioB Kypca (pU3MKH, a TaK)Ke UHTETPAllMK 3HAHUHN U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IMKJa: BBICTPAauMBAaTh JIOTMYECKYIO IEMOYKY PACCyXICHUH C Omopod Ha
W3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU M (PU3UUECKHE SIBJICHHUS;

. UCIIOJIb30BaTh TEOPETUUECKUE 3HAHMUS JJIi OOBSICHEHHS OCHOBHBIX IPUHIIUIIOB
paboThl W3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJOTMYECKUX
MPOLIECCOB,;

. MPUBOJANTh TPHUMEPH BKJIaJla POCCUUCKHX M 3apyOEkKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE TPOIIECCOB OKPYXKAIOMIET0 MUPA, B PAa3BUTHE TEXHUKH U
TEXHOJIOTUH;



. aHAJIM3UPOBaTh W OIICHUBATh IIOCJICACTBHS OBITOBOM HM  IIPOWM3BOJICTBCHHOU
NEATEILHOCTH YEJOBEKa, CBSI3aHHOH C (QU3WYECKUMH TMIpoIleccaMHu, C  TO3UIUH
HKOJIOTHYECKOI 0€30MMacHOCTH, MPEICTABIICHUN O PAlMOHAIBLHOM IPHUPOJIOINOIB30BAaHUH, a
TaK)K€ Pa3yMHOM HCIOJIb30BAaHUU JTOCTIKCHWA HAYKW W TEXHOJOTHH I JabHEUIIEro
Pa3BUTHSA YETIOBEUECKOTO OOIIECTBA;

. IPUMEHSTD Pa3InIHbIC CIIOCOOBI paObOTHI ¢ HH(pOpMaIuel GU3NICCKOTO COACPIKAHUS
C MCITOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, IIPU 3TOM HUCIOJIb30BaTh
COBpPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTHH IS TTOUCKA, TTepepabOTKU U MPEIbIBICHUS
y4eOHON ¥ Hay4YHO-TIOMYJSpHOW WH(OpMAIMK, CTPYKTYPHPOBAHUS W HWHTEPIPETAIIUN
uHhOpMAIUHU, TOJYYCHHOW W3 pa3IMYHBIX HMCTOYHUKOB, KPHUTHYECKH aHAJIU3UPOBATh
MOJIy4aeMyt0 MH(POPMAIIUIO U OIEHUBATH €€ JTOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIUXCS
3HaHUH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHUKA MH(POpPMAIIHH;

. MPOSIBJIAITE OPTaHWU3AIMOHHBIE ¥ TIO3HABATEIBHBIE YMEHHUS CaMOCTOSITEIIBHOTO
NpPUOOPETCHUSI HOBBIX 3HAHWK B TIPOIECCE BBIMOJHEHUS TMPOCKTHBIX MW y4eOHO-
UCCJIEI0OBATENCKUX PadoT;

. paboTaTh B IpyIe ¢ UCHOJHEHUEM PA3IMYHBIX COIMAIIbHBIX POJICH, MIIAHUPOBATH
paboTy TpymIbl, paIMOHATIBEHO PACIIPEACIIATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYAIIMSIX,
aJICKBaTHO OIICHMBATh BKJIQJ KaXJAOTO W3 YYAaCTHHUKOB TPYIIBI B  PEIICHUEC
paccMmaTpuBaeMon MpoOJIeMBI;

. NPOSBJISITH MOTHBAIIMIO K Oyaymied mpoQecCHOHATBHON — JESITENbHOCTH  TI0
CIICMATBHOCTAM (PH3UKO-TEXHHUUECKOTO TTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanyectBo yacoB
DJIeKTpOHHbIe (LM (pPOBbIe)
n/m  HaumeHoBaHHe pa3/iesioB M TeM NPOrPaMMbI Konrpoubusie Ilpakruyeckue
Bcero o0pa3oBaTesbHBIE pecypchl
padoThI padoThI
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITIPUPOIbI
1.1  Hay4HbIil METO IMO3HAHKS TIPUPOJIBI 6 ‘ bubnuoreka [{OK https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 6
Pa3zgen 2. MEXAHUKA
2.1  Kunemarnka 10 1 bubmuoreka I1OK https://m.edsoo.ru/f16b68d7
2.2 | lunamuka 10 bubnuoreka [{OK https://m.edsoo.ru/f16b68d7
2.3  CraTtuka TBEpIOTO Tena 5 bubnnorexa LHOK https://m.edsoo.ru/f16b68d7
2.4  3akoHBI COXpaHEHHS B MEXaHUKE 10 bubnmnorexa LHOK https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 | OCHOBBI MOJIEKYJIIPHOKHHETHYECKOW TEOPHU 15 bubnnorexa LHOK https://m.edsoo.ru/f16b68d7
3.2 | TepmonmumHamuka.TerioBble MAITHHBI 20 bubnnorexa LHOK https://m.edsoo.ru/f16b68d7
A . D
3.3 TPCTATHDIE COCTOMMIT BEMECTRA. THas0BbIe 14 1 bu6muoreka L{OK https://m.edsoo.ru/f16b68d7
nepexoabl
Hroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1  Dnektpuueckoe nojue 24 bu6mmoreka L{OK https://m.edsoo.ru/f16b68d7
4.2 TloCTOSIHHBIH 37EKTPHUUECKUHN TOK 24 bu6mmoreka L{OK https://m.edsoo.ru/f16b68d7
4.3  Toxu B pa3NUYHBIX Cpeaax 6 bu6muoreka L{OK https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
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Pazgen 5. ®U3HUECKHA MIPAKTUKYM

5.1  ®usnueckuil NpakTUKyM 16 16 bu6mumoteka L{OK https://m.edsoo.ru/f16b68d7
Hroro no pazueny 16

PesepBHOe Bpems 10 bu6mmoreka L{OK https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie Ilpakruyeckue

NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PECYPChI

padoThI padoThI

Paznen 1. JIEKTPOANHAMUKA
11 MaruuTHOE 10JIe 14 bu6mmoreka LIOK https://m.edsoo.ru/39859ef1
1.2 DneKTpOMarHuTHas UHAYKLNS 13 1 bubmumoreka LIOK https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbBI
2.1 MexaHn4eckue KojieoaHus 10 bubmuoreka [{OK https://m.edsoo.ru/39859¢f1
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 bubmmoreka LIOK https://m.edsoo.ru/39859¢f1
2.3 MexaHnYeCKUEe U 31E€KTPOMATHUTHBIE BOJIHbI 10 bubnuoreka [{OK https://m.edsoo.ru/39859ef1
2.4 Orntuka 25 bubmuoreka I{OK https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

3.1 OcnoBrl CTO 5 1 bubmuoreka I{OK https://m.edsoo.ru/39859¢ef1

Hroro no pazgeny )

Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo-BOTHOBOM Ayain3m 15 bubnuoreka [{OK https://m.edsoo.ru/39859ef1

4.2 ®dusuka aToma 5 bubmuoteka I{OK https://m.edsoo.ru/39859¢ef1
)

4.3 VISHICA STOMHOTO ATpé 1 SCHCHTAPHbX 5 bubnmnoreka [{OK https://m.edsoo.ru/39859ef1
YaCTHII

Hroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1

DeMeHTHl aCTPOHOMUU U acTPOPU3UKU

12

bubmuoteka [{OK https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Uroro no pazgeny

12

Paznea 6. PU3UNUYECKHAN MPAKTUKYM

6.1 dusznUecKuil IPaKTUKYM 16 16 bubmuoteka [{OK https://m.edsoo.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cuctemartu3zanus 1 0000IIEeHUE TPEIMETHOTO
7.1 COnCP )KaH,I.M 1 OTBITA ACATCALHOCTH, 15 bu6mmoreka LIOK https://m.edsoo.ru/39859ef1
NPUOOPETEHHOTO IPU U3YYCHHUU Kypca
¢usuku 10 — 11 kimaccos
Hroro no pazgeny 15
PeszepBHoe Bpems 10 bubnuoreka L{OK https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KonuyecTBo yacos
W Tema vpoka K I Hara DJIeKTpOHHbIe U (POBbIE
P Bcero OHTP- PaKT. u3yuyeHusi oOpa3zoBaTesibHbIE PecypChl
padorbl  padoThI
Bu6muoteka [JOK

1 dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIC 1 1

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

5 Hayunblii MeTO TO3HAHUS U METOBI HCCIETOBAHUS (PUZNIECKUX 1 Bu6mmotexa [JOK
SBJICHUI https://m.edsoo.ru/3a7fde29

3 DKCHEPUMEHT U TEOPHS B IIPOIIECCE MO3HAHUS TIPUPOJIBI. 1 bubnmnorexa [JOK
HaGuroieHne 1 SKCTIepuMEHT B (PU3UKE https://m.edso00.ru/34c49931

bubnuoreka [{OK

4 Crioco6s1 u3mepenusi Gu3NUeCKUX BEIUYNH 1

P ¢ https://m.edsoo.ru/ca2def03

5 AOCOmIOTHAs U OTHOCUTEJIbHAS MOTPEITHOCTH U3MEPEHUN 1 bubnnorexa [JOK
(bU3NIECKUX BETUYNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B BuG OK

. . nonnoTexa

6 (hopMUPOBaHUU COBPEMEHHOM Hay4YHOU KapTUHBI MUpa, B 1 https://m.e dSO(])_Iru leabbdedl
IIPAKTUYECKON AESITEIbHOCTHU JTIOACH T '

7 Mexaaundeckoe nBmkeHne. Cucrtema orcuera. OTHOCUTEILHOCTD 1 bu6mmoteka IIOK
MeXaHU4ecKoro IBuxeHus. [Ipsmas u oOpaTHas 3a/1auu MEXaHUKU https://m.edsoo.ru/e9a52f02
Pannyc-BekTop MaTepHalIbHON TOYKH, €70 IPOEKIIUU HA OCH Bu6 OK

nonroTexa

8 koopaunat. Tpaekropus. [lepemenienne. Ckopocts. X nmpoekimu 1 1

https://m.edsoo.ru/30a108a5
Ha OCU KOOpAMHAT

9 PaBHOMepHOE npsiMoMHEHOe IBIKeHue. [ padruieckoe onrcanue 1 bubmuorexa [IOK

PABHOMEPHOT'O IPSIMOJIMHEWHOTO IBUKECHUS https://m.edso0.ru/89ba7190
. . bubnuotexa [JOK

10  Cnoxenue nepemerienuii u ckopocrteil. Pemenune 3agau 1 A

https://m.edsoo.ru/761d18aa

11 HepaBromepHoe nBukeHne. MrHoBeHHasi CKOpOCTh. Y CKOPEHUE. 1 bubnuotexa [JOK

HpHMOHHHCﬁHOe JABUKCHUC C TIOCTOAHHBIM YCKOPCHUCM

https://m.edsoo0.ru/a99549a7
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I'paduaeckoe onrcanne NPSIMOIMHEHHOTO ABUKEHUS C

but6mmoreka [IOK

12
MOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe najzenue. Y ckopeHue cBOOOHOrO NaieHus.
13 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH U MX bubmmorexa LIOK
PAHHAT, CKOPOCTH, YEROP P https://m.eds00.ru/f738109c
rpaduku
14 JIBrmokeHue Tejaa, OpOIMIEHHOTO IO YIJIOM K TOPU30HT bubmmorexa [JOK
> OP AT PHSOHLY https://m.eds00.ru/71cbbaf5
KpuBonmHeliHoe aBukeHue. J[BUKEHHE 110 OKPYKHOCTH. YTIIOBas U
15 JIuHeHHas ckopocTh. [leproa u yactora. LlenTpocTpeMuTenpHOe U bubmmorexa [JOK
P - HepHOA ' POCIp https://m.edso00.ru/33196fbe
MIOJIHOE YCKOPEHHUE
bubnunoreka LIOK
16 K 0 "K "
OHTpoOJbHAs paboTa no teMe "Kunemarnka https://m.edsoo.ru/1242f32%
IIepBbiif 3ak0oH HproToHa. MHEpLIMaNbHBIE CUCTEMBI OTCYETA.
17 [Tpunun otHocuTenbHOCTH ['anunes. HemnepuuanbHble CUCTEMBI bubmmorexa [IOK
e ' P https://m.edsoo.ru/5a9e4a64
oTcuéra
bubnunoreka LIOK
18 Cuna. P i .B i H .M
una. PaBnoaeiictByromas cuia. Bropoii 3akon Herotona. Macca https://m.edsoo.ru/141d3837
bubmmoteka IIOK
19 B i .T i H
3aumozercTue Ten. Tpernii 3akoH HeroToHa https://m.edsoo.ru/57dbas05
20 [IpuHnun cynepno3unuu cwi. Pemenne 3ai1ad Ha IpUMEHEHNE bubmmnoreka HOK
3akOoHOB HproTOHA https://m.edsoo.ru/bdf997fb
91 3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIMOHHOM bubnmnorexa [JOK
Y NUHEPTHOM MaccChl https://m.edsoo.ru/9aba2b0a
22 Cuna TsSHKeCTH U yCKOPEHHE CBOOOTHOTO A IeHUS bubmmorexa [TOK
ycexop A A https://m.eds00.ru/22757f26
93 JIBm>keHrne HeOECHBIX TeNT U UX UCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubnmnorexa [JOK
KOCMHYECKasi CKOpOCTh. 3akoHbI Kemnepa https://m.edsoo.ru/11abfa0a
bu6nunorexa LIOK
24 . I'yka. B
Cuia ynpyrocri. 3akor I'yka. Bec tena https://m.edsoo.ru/0ae2cd84
25 Cuna tpenus. [Ipupona u Buael cui Tpenus. [[BuxeHnue B bubmuoteka [IOK
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KHUOKOCTHU U Ira3€ C y‘IéTOM CHJIBI COIIPOTUBJICHUSA CPEAbI

https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

bu6nmmoreka [IOK

26 Hasnenue. ['uapocraruueckoe aasienue. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
bu6nmmoreka IIOK bubnnoreka
97 AbcomtotHO TBepaoe Teno. [locrynatensHoe U BpamareabHOe 110K
ABIDKCHIE TREpAIOTO Teita https://m.edsoo.ru/2b95d57e
28 MoMeHT cuiibl OTHOCUTENBLHO OcH BpaieHus. [1nedo cumb bubnnorexa LHOK
https://m.eds00.ru/653d3459
29 CrnoxxeHue cuil, MPUWIOKEHHBIX K TBepiomMy Teny. LleHTp Tsokectn bubnnoreka [JOK
Tena. YCIIOBUs paBHOBECHS TBEPIOTO Tena. Buasl paBHOBecHs https://m.edsoo.ru/9aa79a7d
bubnmnoreka [JOK
30 | Pemenme sanas https://m.edsog)_.[ru/dclcaaco
31 KonTponbnas pabota no teme "/[unamuka. Ctatuka TBEpAOTO bubnnorexa [JOK
Tena" https://m.edsoo.ru/9f5a574c
NmMnynbsc MmaTeprallbHONM TOUYKHU, CUCTEMbI MaT€pUAIbHBIX TOUEK.
32 LlenTp Macc cucTeMbl MaTEpUANIbHBIX TOYEK. Teopema 0 ABUKEHUU bubmorexa LIOK
https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
33 Nmiysnbe cuitbl U1 M13BMEHEHUE UMITYJIbCa TeJa. 3aKOH COXPaHEHUS bubmuoreka [JOK
uMnyJibca. PeakTuBHOE IBUKEHUE https://m.edsoo.ru/13f0a221
34 MowmeHT umIyibca MarepuanbHoi Touky. [Ipencrasnenue o bubmuoteka [IOK
COXpaHEHNH MOMEHTA UMITYJIbCA B [ICHTPAJIBHBIX MOJISAX https://m.edsoo.ru/d6532eb9
bubnnorexa [JOK
35 | Pemenne sanas https://m.edSO(])_.[ru/f7706d63
36 PaGora cuibl Ha MaJIOM U HA KOHEYHOM TMEPEMENICHUU. bubmmoreka [JOK
I'paduueckoe npezcraBieHne paboThl CHIIbL. MOIIHOCTD CHIIBI https://m.eds00.ru/913974c7
37 Kunernueckas sneprus. Teopema 00 N3MEHEHUN KHHETUYECKON bubnuotexa [JOK
SHEPrUY MATEPUATBHON TOUKHU https://m.edsoo.ru/9a5e2e74
38 IToreHnnanpHble U HEMTOTEHIIMAJIBHBIE CUIIBL. IloTeHIIMAIEHAS bu6nunorexa LIOK

sHeprus. Bropas kocMuueckas CKOpOCTh

https://m.edsoo.ru/554bafcc
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Tpetbs kocMuyeckasi CKopocTb. CBsi3b pabOThl HEMOTEHIUATBHBIX

but6mmoreka [IOK

39 i .3
CHJI C UI3MEHEHUEM MexaHI/quGCKOH SHEPTUM CUCTEMBI TeJ. 3aKOH https://m.edsoo.ru/f57b4e0l
COXPAaHEHUS MEXaHHUYECKOH SHEePTUn
VYrpyrue u Heynpyrue CTOJIKHOBEHHs. Y paBHeHHe bepHymn 11 bubmmoreka [JOK
40 .
UICAILHON KUIKOCTH https://m.edsoo.ru/f30f43b6
41 KonTponbhas pabota no Teme "3aKOHbI COXpaHEHUS B MeXaHUKe" bubmmorexa [JOK
R P P https://m.edso0.ru/474e7c4a
42 PazButue npeacrasienuii o npupoje TerioTsl. OCHOBHbBIE bubmmoreka [JOK
nonoxxenuss MKT. Jluddy3us. bpoynoBckoe nBuxeHue https://m.edsoo.ru/b0a4445f
43 Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEN. XapakTep bubnnoreka [JOK
NIBIDKECHUSA U B3aUMOJEHCTBHUA YaCTHI] BEIIECTBA https://m.edsoo.ru/c44d02e2
44 Macca u pazmepsl MoJekyl (aTomoB). KonnuecTBo BeriecTsa. bubnnorexa [JOK
[Tocrosnnas ABoraapo https://m.edsoo.ru/c5b72ab7
bubnunoreka LIOK
45 | T .T il
emneparypa. TemnoBoe paBHoBecue. [lkana [lenbcus httos://m.eds00.ru/0070d493
bubnuoreka [{OK
46 P
cLictme safat https://m.edsoo.ru/1531aba5
bu6nmorexa LIOK
47 A iras. [
AICAIIDHDIH 123, T a50BBIC SAKOHML https://m.edsoo.ru/1deb2367
bu6nmorexa LIOK
4 M -K 7 .P
8  VYpasuenme MennaeneeBa-Knaneiipona. Pemenne 3amau https://m.edsoo.ru/8d12c328
bu6mmoteka IIOK
49 | A0 .3
COJTIOTHAsS TeMIepaTypa. 3akoH JlaapToHa https://m.edsoo.ru/14e02d1f
50 N3omporieccrl B naeaqbHOM rasze ¢ IOCTOSIHHBIM KOJIMYECTBOM bubmuoreka [IOK
BEILIECTBA https://m.eds00.ru/68878d51
51 I'paduueckoe mpecTaBIeHHE U30MPOLIECCOB: U30TEPMa, H30X0pa, bubmuorexa [IOK
nzobapa https://m.eds00.ru/1344327b
b K
52 OcHoBHoe ypaBHeHne MKT noamorexa 1O

https://m.edsoo0.ru/c8094721
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but6mmoreka [IOK

°3 | Pemerne sanas https://m.eds00.ru/10265a05
CBs3b a0COIOTHOM TeMIepaTypbl TEPMOINHAMHYECKONW CHCTEMBI
o4 CO CpeHEN KUHETUYECKON SHEPTUEN ITOCTYNATEIbHOIO TEIIOBOTO https://m.edsoo.ru/c38af875
JBUKEHMSI €€ 4acTHULL
55 O06006111eHEe U cucTeMaTu3anus 3Hanui o reme "OcuoBsl MKT" ﬁg{in;;f;{;gﬁ}é od12fd8
" bubmuorexa [IOK
56  KonrtpomnbHas padora no reme "OcHoBbl MKT https://m.e dsog)l.ru /133dad59
TepmoaunamMuueckas cuctema. 3ajanie BHEIHUX ycioBui st T /1
57 cuctembl. BHemnue u BHyTpeHHuEe nmapameTpsl. [Tapamerpst T/] bubnnorexa [JOK
CHUCTEMBI KaK CpPEIHUE 3HAYECHUS BEJIMYMH, OIUCHIBAOIINX €€ Ha https://m.edso0.ru/5f8d38a3
MUKPOCKOIIUYECKOM YPOBHE
58 HyneBoe Hauano repmoanHamuku. CaMONpOU3BOJIbHAS peaKcalus bubnuoreka [IOK
TJI cucteMsl K TEIJIOBOMY PaBHOBECHIO https://m.edsoo.ru/8ec512f0
59 Mopenb uieanbHOTO ra3a B TEPMOJIUHAMUKE. Y CIIOBUS Bbu6mmoteka [JOK
MIPUMEHUMOCTH 3TOW MOJEIU https://m.edsoo.ru/29355001
60 Ypasaenne Menzeneesa-Knanelipona v BEIpaXEHHUE IS bubmuoreka [JOK
BHYTPEHHEHN HEPTUU https://m.edsoo.ru/bal178d0
61 Beipakenue 1 BHyTpEHHEN SHEPTUU OJTHOATOMHOTO UEAJIBHOTO bubmuoteka [IOK
ra3za. KBazucrarnueckue 1 HECTATHYECKUE TIPOLIECCHI https://m.edsoo.ru/ac5cacl5
62 OneMeHTapHas paboTa B TepMoIuHaMUKe. Berumncienue paboTel 1o bubmmnoreka HOK
rpaduky mporecca Ha pV-auarpaMme https://m.eds00.ru/741d5738
63 Tennonepenava kak crocod u3MeHeHust BHyTpeHHen snepruu TJ] bubmuoreka [IOK
CUCTEMBI 0€3 CoBepIIeHUs PabOThI https://m.edso0o.ru/3d734561
64 | KoHBeKmus, TEIJIOMPOBOTHOCTh, H3ITyICHHE bubmmorexa LIOK
https://m.eds00.ru/157b54cd
65 KonuuecTBo TemnoTel. TemmoéMKOCTh Tena. Y aenpHast U MOJIIpHast bubnmnorexa [JOK

TEMI0EMKOCTH BELIECTBA. VY nenpHas TemiaoTa CropaHuA TOILIIMBA

https://m.edsoo.ru/7ba67355
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but6mmoreka [IOK

66 | Pacuér konMuecTBa TEMJIOTHI IPU TEIUIONEpeaue https://m.edsoo.ru/1db5adde
67 [TonsiTre 06 anuabarHom nporuecce. [lepBelil 3aKoH bubnmnoreka HOK
TEPMOJIUHAMUKHI https://m.edsoo.ru/d8098824
68 KonunuecTBo TermioTel ¥ paboTa Kak Mepbl U3MEHEHHsI BHYTPEHHEN bubnmoreka [JOK
sHepruu T/I cuctemsl https://m.edsoo.ru/b047alcd
Brtopoii 3akoH TepMOIMHAMUKY ISl PABHOBECHBIX U
69 | HepaBHOBeCHBIX mporeccoB. HeoOpaTtuMocTs mpupoaHbIX bubmorexa LIOK
https://m.edsoo.ru/c6f4f464
MIPOLIECCOB
. bubmmoreka [JOK
70 [Tpunimne!r geiicTBus TermnoBbix MamuH. KIT https://m.e dso:)_.lru 126945513
Bu6moreka [JOK
71 MakcumansHoe 3HaueHue KIT/I. Iukn Kapno https://m.e dsog)_.lru /fe3857b9
Bbu6moteka [JOK
72 Pemterrie saza https://m.edso:)_.lru/b3efa18b
73 DKOJOTHYECKHE aCMeKThI UCTIOIb30BAHMS TEIIJIOBBIX IBUTATEINCH. bubmmoreka [JOK
TerutoBoe 3arpsi3HEHUE OKPYKAIOLLIEH Cpeibl https://m.edso0.ru/9867aaa7
bubnmnoreka HOK
74 | Pemenue sazay https://m.edso:)_.[ru/08c70432
75 O06001eHne 1 cucTeMaTu3alus 3HaHui o teme "TepMoarHaAMUKa. bubmmnoreka HOK
TennoBsie MauHb" https://m.edso00.ru/28d62b3f
76 KOHTpOJ'I'I')Haf[ paborta no Teme "TepmonnHamuka. TerioBble bubmuoteka [IOK
MaIlnHbI https://m.edsoo.ru/1b6e26¢c5
77 [TapooOpazoBanue u koHaeHcanus. VicnapeHue u KuneHue. bubmuoreka [JOK
VY nenpHas TemoTa napoodpa3zoBaHus https://m.eds00.ru/6f8e6777
Hacrermmennsie u HeHachIIIeHHBIE Taphl. KauecTBeHHAs 3aBUCHMOCTh
78 TJTIOTHOCTH Y JJABJICHUSI HACBIIIIEHHOTO Mapa OT TeMIEPaTyphl, UX bubnuotexa [JOK

HE3aBUCUMOCTH OT 00bEMa HACBIIICHHOT'O I1apa. 3aBHCHMOCTD
TEMIICPATYPhbI KUIICHUA OT AAaBJICHUSA B X KUIAKOCTH

https://m.edsoo.ru/f5¢17d02
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but6mmoreka [IOK

79 BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIBHAS BIAXKHOCTh https://m.eds00.ru/30ebbb79
bubmmoreka [JOK
80 | Pemrenite saza https://m.edsocL>.[ru/18e95ff3
81 TBépnoe teno. Kpucrammmaeckue u amopHbIe Tena. AHU30TPOIHUS bubnmnoreka HOK
CBOMCTB KPHUCTAJUIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue u KpuctauM3anus. Y aeiabHas TeIioTa IUIaBJICHUs. bub6nmoreka [IOK
CyOmmmariust https://m.edsoo.ru/6ee91e9f
83 Hedopmaruu tBEpIoro Tena. Pactskenue u cxxarue. CIBur. Bu6muotexa [JOK
Monyne HOura. IIpegen ynpyrux nedhopmanuit https://m.edsoo.ru/dalaab10
84 TennoBoe paciupenne KUAKOCTEN U TBEPBIX TeJ. AHTAPMOHU3M bubnuorexa [IOK
TEIUIOBBIX KOJICOaHUI YaCcTHUI] BEIIECTBA https://m.edsoo.ru/7ba5edf2
bubnnorexa [JOK
85  IIpeoOpa3oBanue sHEpruu B (ha30BBIX IIEPEX0I1ax https://m.e dsocL).Iru 19720672f
bubnnorexa [JOK
86 | VYpaBHeHwue TermioBoro 6anxanca https://m.e dsoc%.lru 1ab1521fh
bubmuoreka [IOK
87 Pemenue sazax https://m.edso:)_.lru/8ab7f40d
88 [ToBepxHocTHOE HaTshKeHUe. Kanumnsipasie siBienus. [{aBnenue bubnuoreka [{OK
IO/ UICKPUBJIEHHOM IMMOBEPXHOCTHIO KUAKOCTH. Popmyiia Jlamnaca https://m.edsoo.ru/b42f1f97
89 O06o0061eHre U cucTeMaTu3alvs 3HaHu| 1o TeMe "ArperaTHbie bubnmnorexa [JOK
cocTostHus BemecTBa. @a3oBbie nepexobl” https://m.eds00.ru/0b52575¢
90 KonrtponbHas pabora o Teme "ArperarHble COCTOSIHUS BEIECTBA. bubmmnoreka HOK
®da3oBbIe nIepexoab" https://m.edsoo.ru/7dc2a739
DJIEKTpU3alus TeJl U €€ MPOSBICHUA. DIEKTPUUECKUH 3apsia. [IBa
91  BWza AIIEKTPUIECKUX 3apsa0B. [[pOBOAHHKY, TUIIEKTPUKH U bubmorexa [TOK
s — https://m.edsoo.ru/laff445f
92 DneMEeHTapHBIN ANEKTPUIECKUI 3apsii. 3aKOH COXPaHEHUS bubnmnorexa [JOK

SJICKTPHUYCCKOTO 3apsaaa

https://m.edsoo.ru/f49afd24
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but6mmoreka [IOK

93  BsaumopeiicTBue 3apsaaoB. Todeunsie 3apsasl. 3akon Kynona https://m.edsoo.ru/44567746
bubnunoreka LIOK
94  Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe noiie. Ero aeiicTBre Ha AJIEKTPUYECKUE 3apsiIbl bubamorexa LIOK
p ' A p AR https://m.edsoo.ru/05c6bfal
HanpspxéanocTs anektpudeckoro most. [TpoOusIit 3apsa. Jlnnuu
96 HaIpPsHKEHHOCTH 3JIEKTpUYECKoro nois. OMHOpoaHOe bubamorexa LIOK
P p - AHOpOR https://m.edso00.ru/3dac6957
ANEKTPUICCKOE TT0JIe
97 [ToTeHManbHOCTh ANIEKTPOCTATUYECKOTO MoJIst. PasHOCTh bubmmoreka [JOK
MOTEHIIMAIOB U HANPSKEHUE https://m.edsoo.ru/80021447
98 [ToTennmanpHas SHEPTUs 3apsiia B JIEKTPOCTATUIECKOM TI0JIE. bubmmoreka [JOK
[ToTeHman 31eKTpOCTaTUYECKOTO OIS https://m.edsoo.ru/af5fa389
99 CBsi3b HAPSHKEHHOCTH TIOJISL M PA3HOCTH IMOTSHITHAJIOB JIJIS bubnnorexa [JOK
3JIEKTPOCTATHYECKOTO MOJIS https://m.edsoo.ru/df7a6838
100  ITpwHIMI CYNEepHO3UIINH YICKTPUICCKUX TOJIeH bubmmorexa LIOK
pH yrep t P https://m.edsoo.ru/Ocfe4a6c
bubnmorexa LIOK
101 P
0 CHICHHE a1t https://m.edsoo.ru/5a582263
bu6nmorexa LIOK
102 11 Nl 7
oJie TOYeUHOTO 3apsa. [loje paBHOMEPHO 3apsKeHHOU cepsl https://m.edsoo.ru/b297b5¢c3
103 [Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY 11apa. [Tome bubnnorexa [JOK
PaBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM TIOCKOCTH https://m.edsoo.ru/f7a665ee
104 [TpoBOAHMKH B 2NIEKTPOCTATUIECKOM TTOJIE. Y CIOBHE PABHOBECHS bubmmoreka [JOK
3apsI0B https://m.edsoo.ru/32405eab
105  [AudnexTpuKH U MOTYIMPOBOAHUKH B DJIEKTPOCTATUIECKOM TOJIE bubnmorexa LOK
P YHpOBoA P https://m.edso0.ru/060ebab5
106 Konnencarop. D1eKTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh bubnuotexa [JOK

IJIOCKOI'0 KOHJACHCATOpa

https://m.eds00.ru/845b4f73
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but6mmoreka [IOK

107  IlapamnenbHOE COeIMHEHHE KOHIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 | IlocmemoBarenbHOE COCTUHEHUE KOHICHCATOPOB bubmorexa LIOK
fetopatel A A P https://m.eds00.ru/16992920
109 | Dueprus 3apsHKEHHOTO KOHJEHCATOPA buomorexa LIOK
pris 3ap A P https://m.eds00.ru/73a34f18
bubnunorexa LIOK
110  Pewenue 3agau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBr>keHUE 3apsiKEHHOW YaCTULIBI B OJJTHOPOJIHOM 3JIEKTPUUYECKOM bubnnoreka [JOK
1oJIe https://m.edsoo.ru/8341d6ac
112 | Pemenue 3amay
113 O06001IeHre ¥ cCHCTeMaTU3alvs 3HAaHUH 10 TeMe "DIeKTPHIecKoe bubmmoreka [JOK
nosie" https://m.eds00.ru/5752603f
" " bubnuorexa LIOK
114  KoutponbHas padoTa no Teme "IIeKTpUUECKOe 1oJIe https://m.edsoo.ru/cefe90ed
Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHSI CYIIECTBOBAHUS bubnmnorexa [JOK
115
MOCTOSIHHOTO AJIEKTPUYECKOT0 TOKA https://m.edsoo.ru/233311b5
bu6nmorexa LIOK
116  Hcrounuku toka. Hanpsokenne u 3/1C https://m.eds00.ru/0839a115
bubnmorexa LIOK
117  3axon Oma st ydacTka Ienu. DJIEeKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHUCHUMOCTBH COTIPOTUBIICHUS OJHOPOAHOTO MPOBOJHUKA OT €TO bubnnorexa [JOK
JUTUHBI ¥ TUIOIIA/IH MOTIEPEYHOr0 CEUEHUS https://m.edsoo.ru/95fcdf51
119 VneneH MIPOTHUBJICHHE BelllecTBa. Pemenue 3aqau bubmmorexa LIOK
AICIIBHOT COTPO © H ' s https://m.edso00.ru/437f8300
[TocnenoBarenpHOE, MapalIeTbHOE, CMEIIAHHOE COSTMHEHNE bubnmnorexa [JOK
120
MPOBOJHUKOB https://m.edsoo.ru/236f7e07
bu6 OK
121 | Pacuér pa3BeTBIEHHBIX dNeKkTpuueckux 1eneil. [Ipasuna Kupxroda noimorexa L

https://m.edso0.ru/1794cf37
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but6mmoreka [IOK

122 | Pemerue sazat https://m.edso00.ru/3881b469
bubnunoreka LIOK
123 | PabGora anekrpudeckoro Toka. 3akoH J[xoymns —Jlenia htts://m.edsoo.ru/a3605c5e
bubnunoreka LIOK
124 | Pemente sazas https://m.eds00.ru/6761bfOf
125 MoIHOCTb 31EKTPUUYECKOro TOKa. TernoBast MOIIHOCTD, Bu6muoteka [JOK
BBIJICIISIEMAs HA PE3UCTOpE https://m.eds00.ru/99750a6f
bub6nmoreka [IOK
126 | Pemerne saza https://m.edsoo.ru/eb72fc24
bubnunoreka LIOK
127 | DJIC v BHyTpeHHEE CONPOTUBIICHIE NCTOYHHUKA TOKA httos://m.edsoo.ru/72d453af
. . . bubnuorexa [{OK
128 | 3axon Oma A1 OJHOM (3aMKHYTOM ) 2JIEKTPUYECKOM LIeNU httos://m.edsoo.ru/22140fb
129 p bubnunoreka LIOK
cHeHie sanad https://m.edso00.ru/35800679
bu6nmorexa LIOK
130 | Mommocts neTosHrKa Toka https://m.edsoo.ru/a0ae51d8
bu6nmorexa LIOK
181 Kopotxoe sampikasine https://m.eds00.ru/546f5632
132 K bubmuoreka [{OK
OHJICHCATOP B IICTH MTOCTOSTHHOTO TOKA httos://m.edso.ru/35368f3¢
bubmmoteka IIOK
133 | Pemerne saga https://m.edso0.ru/4410cef0
" . . " but6mmorexa [IOK
134 | Pemenwue 3ama4 mo Teme "TIOCTOSHHBIN AIEKTPUISCKUI TOK httos://m.edsoo.ru/a7340a29
135 P Me "[TocTOSAHHBIN eKTpUUECKUuid TOK" bubmorexa HOK
CILICHIE Safat [o Teve THoeTo DICITPITCE https://m.edso0.ru/744261b8
bu6 OK
136  Pemenue 3amau no reme "[10CTOSIHHBIN JI€KTpHUECKUI TOK" nosmorexa [

https://m.edsoo.ru/eb5d4687
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137 O6o06menue 1 cucTeMaTu3anys 3HaHui 1Mo TeMe "TIocTOSHHBIN bubnuorexa [JOK

AJIEKTPUYECKUM TOK" https://m.edsoo.ru/bfd7a050
" . . " bubnuorexa [JOK

138 KontpoasHas padora 1o teme "[1oCTOSITHHBIN 3JEKTPUUECKUNA TOK https://m.edsoo.ru/1885ddfL

139 DneKkTpruyecKasi MPOBOAMMOCTD Pa3JINYHBIX BEILIECTB. bubnmoreka [JOK
DIIeKTpUYECKUi TOK B MeTasuiax. CBepXIpOBOJUMOCTb https://m.edsoo.ru/da794295

140 DNEeKTPUYECKUI TOK B pacTBOpaxX M paciuiaBax 3JEKTPOJIHUTOB. bubmmoreka [JOK
3akonbl dapajes A 3AEKTpOIK3a https://m.edso0.ru/4b423491

. bub6nmmoreka [IOK
141  DOnexrtpuueckuii Tok B razax. [lnazma https://m.edso0.ru/92d92f76
. bubnnorexa [IOK
142  DnexTpuyecKkuil TOK B BakyyMme. BakyymHbIe mprOOpsI https://m.edsoo.ru/2E+160
143 | DnexTpuyeckuii TOK B OTYIPOBOJHUKAX bubmmorexa [IOK
https://m.edsoo.ru/ab61c660
bubnunoreka LIOK

144 HonynpopoauHKoBsie IpHOOpPEL https://m.eds00.ru/83622200
®uznueckuil NpakTUKyM 1o Teme "M3mepeHue cuiibl Toka u
HAMPSKEHUS B [[ENMHU MOCTOSTHHOTO TOKA MPH MOMOIIM aHAJIOTOBBIX U

145  uudpoBbIX U3MEPUTENBHBIX MPHOOPOB" MK "3HAKOMCTBO C bubmmorexa [TOK

N N https://m.edsoo.ru/5643ea56
udpoBoit mabopatopueit o ¢pusuke. [Ipumeps! n3MepeHus
(bUBUYECKUX BETUYUH MPU TTOMOIIN KOMITBIOTEPHBIX JTaTYUKOB"

146 ®uznueckuil NpakTUKyM 1o Teme "M3yueHne HepaBHOMEPHOTO bubmuoreka [JOK
JBUKEHMS C LIENBIO ONIPEIETICHNS] MTHOBEHHON CKOPOCTH" https://m.eds00.ru/f6292f5f
duznyeckuil npakTukym 1o teme "M3mepeHne yckopeHust npu

147 MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM JIBM>KEHUH 10 HAKJIOHHOMN bu6muoreka [JOK
mwrockocTh" uin "MccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU https://m.eds00.ru/6960b6ef
MIPU PABHOYCKOPEHHOM JIBHKEHUU"
duznyeckuil npakTukym 1o teme "M3mepeHune yckopeHus

bu6nunorexa LIOK
148 | cBoOGoaHOTO MagcHus" win "V3ydeHue NBIKEHUS Tela,

OpOILIEHHOTO TOPU3OHTAIBHO"

https://m.edsoo.ru/d1ea2402
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OuU3NYECKUl TPaKTHUKYM 110 TeMe "M3ydeHue qBUKEeHUs Tela 1Mo
OKPY>KHOCTH C IMOCTOSIHHOM 110 MOJTYJTIO CKOPOCThIO" MK
"UccnenoBanue 3aBUCUMOCTH MEPHUO1a OOpaIICHUs] KOHUYECKOTO
MasiTHUKA OT €ro napamerpos"”

du3nYecKuil MpakTUKyM 1o TeMe "M3MepeHne paBHOAEHCTBYIOIIEH
CHJIBI TIPU ABMXKEHUU OpycKa 10 HaKJIOHHOM MI0CKOCTU" WU
"ITpoBepka rUIoOTE3bl O HE3ABUCUMOCTH BPEMEHH JIBUKEHHUS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 Macchl"

®dusnyeckuil mpakTukyM 1o teme "MccienoBanmue 3aBUCUMOCTH CUJT
YIOPYTOCTH, BOSHUKAIOUINX B IPY>KMHE U PE3MHOBOM 00pa3siie, OT UX
nepopmarun” win "M3ydeHre ABMKEHUS CUCTEMBI TEIl, CBA3aHHBIX

HUTBIO, IEPEKUHYTON yepe3 JErkui 610k"

duznyeckuii mpakTukym 1o teme "M3mepenue kodpduirenta
TPEHHUS 110 BEIMYMHE YTIIOBOro Kod(uirenTa 3aBUCUMOCTH
Frp(N)" wnu "UccnenoBanue ABM>XeHUS OpycKa MO HAKJIOHHON
IJIOCKOCTH C MEPEMEHHBIM KO3 PUIIUEHTOM TpeHUs'" Uiu
"N3y4yeHue qBUKEHMS IPy3a HA Baly C TpeHUEM"

dusndeckuil npakTukyM 1o teme "MccnenoBanue ycioBui
paBHOBECHSI TBEPAOIO TENA, UMEIOLIETO OCh BpalLleHUA" UIIN
"KoHcTpynpoBaHue KpOHIITEMHOB U PACUYET CUJI YIIPYTOCTH" MU
"N3y4yeHne yCTOHYMBOCTH TBEPIOTO TeJa, UMEIOIIErO IUIOIAlb
ornops!"

dusndeckuil NpakTUKyM 1o teme "M3MepeHne uMIrysbcea Tena mno
TOpMO3HOMY IIyTH" Win "MI3mMepeHne CUIIbl TSIru, CKOPOCTH MOJETH
3JIEKTPOMOOMIIS U MOIIHOCTHU CHJIBI TSATU" nin "CpaBHeHHe
W3MEHEHHUS UMITYJIbCa TEJIa C UMITYJIbCOM CHJIBI" MM
"HccnenoBanre COXpaHEHHS] UMITYJIbCA MPU YIPYTOM
B3auMozecTBun" win "M3MepeHne KNHETUIECKON YHEPTUH Tena
10 TOPMO3HOMY ITyTH"

dusnyeckuil NpakTukyM 1o teme "M3ydeHne n30TepMUUECKOTO

bu6nmoreka [IOK
https://m.edsoo.ru/bcf53514

bub6nmoreka IIOK
https://m.edsoo.ru/0b34db84

bubmuoreka [IOK
https://m.edsoo.ru/b55b81al

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

bu6nmorexa LIOK
https://m.edsoo.ru/4a04f4f7

bubnunorexa LIOK
https://m.edsoo0.ru/856fbh28e

bu6nunorexa LIOK
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nporiecca (PEKOMEHI0BaHO MCIOJIb30BaHUE ITU(POBOIMA
naboparopun)" win "V3ydeHue n30X0pHOTO Ipoliecca’ win
"Nzyuenne nzobapuoro nporecca’ wiu "[IpoBepka ypaBHEHHS
coctosiHUs"

®u3nYecKuil MpakTHUKyM 110 TeMe "M3MepeHne yaenbHou
teroémkocTu" wim "McenegoBanue npolecca OCThIBaHUS

https://m.edsoo.ru/e0fe7e07

156  BemectBa" wnm "HMccnenoanue aguadbaTHOTO mporecca’ uiu bubmmorexa [JOK

" https://m.edsoo.ru/2f2faa61
N3y4yeHne B3aMMOCBSI3U S3HEPTUH MEXMOJIEKYJIIPHOTO

B3aUMOJICHCTBUS U TEMIIEPATYPbI KUIIEHUS JKUKOCTEH"
®uznueckuil NpakTUKyM 1o Teme "M3yueHne 3akoHOMepHOCTEN
ucrnapenus xuakocren" uinum "M3mepenne yneabHON TENIO0ThI

157 raBiaeHus Jpaa" uian "M3yueHue cBOWCTB HACHIIIIEHHBIX MapoB" bubnnorexa [JOK
wiu "M3MepeHne abCoI0THOM BIaXKHOCTH BO3AYyXa U OLICHKA https://m.edsoo.ru/6bla23b5
Macchl mapoB B ioMemeHun". Mismepenne koadumreHta
MIOBEPXHOCTHOT'O HATSKEHUS
®dusnueckuil npakTukym no teme "HabmroaeHne npespaiieHus
SHEPrUM 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs

158 ceeroaunona" win "M3ydeHue npoTekaHusi TOKa B 1EIH, bubnmnorexa [JOK
cozepxartieit konaercarop" unu "Pacnpenenenue pa3HoCTH https://m.edsoo.ru/ec424377
MOTEHIIMAJIOB (HAIPSKEHUS ) PU TOCIIEI0BAaTEIbHOM COESMHEHUH
KOHJIEHCATOpOB"
®duznyeckuil npakTukym o teme "HccnenoBanue cMenaHHOTO

159 coeMHEeHHS pe3uctopoB” wiu "M3mepenue yaenbHOro bubnnorexa [JOK
COMPOTHUBIIEHUS TPOBOAHUKOB" niu "VccenoBanue 3aBUCUMOCTH https://m.edso0.ru/2b179d98
CHJIBI TOKA OT HaIPsDKEHUS JUIS JIaMITbl HaKaIuBaHUs "
®dusnueckuii npakTukyM 1o Teme "Habmiogenue snexTposnsa’ uin

160 "N3mepenue 3apsiia onHoBaneHTHOro HoHa" nin "Mccrnenoanue bubmuorexa [IOK
3aBUCUMOCTH COIIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMITepaTyphl" https://m.edso00.ru/64b6e901
win "CHATHE BOJIbT-aMIIEPHOM XapaKTepUCTUKU Aroa"

161  PesepBHbIii ypok. O6001IEHHE U cCHUCTEMAaTU3AlUs 3HAHUN 110 TeMe bubmuoteka [IOK
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"Kunemaruka" https://m.edsoo.ru/ed017d93
162 PesepHblil ypok. O0001IEHHE U CHCTEMAaTH3alKs 3HAHUH 110 TeMe 1 Bu6mmotexa [JOK
"JIlmnamuka" https://m.edso0.ru/3149956b
163 PezepHblil ypok. O6001IeHNE U cCUCTeMaTH3alHs 3HaHUH 110 TeMe 1 bubnuoreka [JOK
"CraTtuka TBEp0ro Tena” https://m.edsoo.ru/0f9752ac
164 PeszepBHbIil ypok. O6001ICHHE ¥ CUCTEMaTH3aIlMsI 3HAHUN 110 TEME 1 bubmmoreka [JOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://m.edso00.ru/6¢c0df9cc
165 PesepHblil ypok. O0001IEeHHE U CHCTEMaTH3alKs 3HAHUH 110 TeMe 1 Bu6muoteka [JOK
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKON Teopun" https://m.edso0.ru/de148976
166 PesepBHblil ypok. O000IIEHNE U CHCTEMaTH3aIKs 3HAHUH 110 TEMe 1 bubnuoreka [IOK
"TepmoauHamuka. TenioBble MalIUHbI" https://m.edsoo.ru/0bcc77cl
167 PezepBHblil ypok. O60011eHNE U cucTeMaTH3alMs 3HaHU 110 TeMe 1 Bu6motreka [JOK
"ArperatHble COCTOSIHUS BelecTBa. @a3oBbie nmepexo b https://m.edsoo.ru/59ca5c91
168 PesepBHblil ypok. O000IIEHNE U CHCTEMAaTH3aIMs 3HAHHUH 110 TEMe 1 Bu6moreka [JOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/f2381c0c
169 PesepBHblil ypok. O000IIEHNE U CHCTEMAaTH3aIKs 3HAHUH 110 TEMe 1 bubnuoreka [IOK
"TTocTOSIHHBIN 1EKTpUYECKUH TOK" https://m.edsoo.ru/3cae6dal
170 PezepHblil ypok. O60011€HNE U cCTeMaTH3alls 3HaHUH 110 Teme 1 bubmmnoreka HOK
"TOKM B pa3In4HbIX cpenax” https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJTACC

Ne KoummyecrBo yacoB Jara DJIEKTPOHHBIE HH(PPOBbIE
/ Tema ypoka 0
n Ma yp Beero Koutp.  IIpakr. S o0pa3oBaTe/IbHbIE pecypchl
padoTrel  padoThI
1 B3anmoaeiicTBre NOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C 1 bubmuorexa [JOK
TOKOM. MarnutHoe nose. ['unoresza Amnepa https://m.eds00.ru/487a8593
5 Bexrop MmarautHOM nHAYyKUMK. [IpuHuun cyneprno3uuuu 1 bubnmoreka [JOK
MAarHUTHBIX MoJjied. JIMHUKY MarHUTHON MHIYKLIIMHU https://m.edsoo.ru/4clabcch
bu6mmoreka [IOK
M . 1
3 arHUTHOE T10JI€ TPOBOAHMKA ¢ TOKOM. OmbIT Dpcreaa https://m.eds00.ru/d35d5262
N bubnuorexa [JOK
4 Cuiia AMniepa, e€ HanpaBJIeHHE U MOJYJIb 1 https://m.edso0.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CHICHHE a1t https://m.edsoo.ru/a37a0c21
bubmuorexa [JOK
6 IT A . 0 1
pUMEHEHHE 3aKoHa AMIiepa. DIEKTPOU3MEPUTEIbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
7 Cuna JlopeHua, e€ HanpaBiieHUE U MOAYIb. [[BUXKEHNE 1 bubnnoreka [JOK
3apsKEHHOW YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM I10JI€ https://m.edsoo.ru/c97afaal
bu6mmorexa [IOK
8 Pemenme sana- L https://m.eds00.ru/504e98c7
bu6mmoreka [IOK
9 P JI 1
abora cuet Jloperna https://m.edsoo.ru/d518be4b
bu6mmoreka [JOK
10 Pemenme sana- L https://m.eds00.ru/93617bd9
1 MarnuTHoe nosue B Beuiectse. PeppoMarHeTUKy, napa- u 1 bubnmoreka [JOK
JHaMarHeTUKHU https://m.edsoo.ru/30ff9608
12 OcHoBHBIE cBOWCTBa heppoMarHeTukoB. [I[pumenenne 1 bubnuotexa [JOK
(dheppomMarHeTuKoB https://m.edso0.ru/0b58190a
13 Pemrenne 3agay o teMme "MarautHoe 1moiie" 1 bubmorexa HOK

https://m.edsoo.ru/5b55¢307
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bubmuoreka [JOK

14 Pemenue 3amay mo reme "MarauTHoe 1moJje https://m.edsoo.ru/41cdae8a
15 SIBneHue neKTpOMarHuTHOM UHAYKIUU. IloTok BekTopa bubnmoreka [JOK
MAarHUTHON UHIYKIIMHU https://m.edsoo.ru/b3efalcl
bubmuoreka [JOK
16 SAC uuaykum https://m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMAarHUTHOM HH, nn Dapajgest bubmmorexa LIOK
P AYKH paz https://m.edsoo.ru/a6dec188
bubmuorexa [JOK
18 Buxpesoe anexrpuueckoe nose. Toku Pyko https://m.edsoo.ru/15abe140
bubmuorexa [JOK
19 IC MHAYKIMH B ABHOKYIMXCA TPOBOHUKAX https://m.eds00.ru/0235cc02
bubmuorexa [JOK
2 P
0 CHicHue sajad https://m.edsoo.ru/4dfda618
bubmuorexa [JOK
21 I1
pasio Jletua https://m.edso0.ru/bbc22726
29 WuaykruBHOCTh. KaTylika MHAYKTUBHOCTH B LIETIH TOCTOSTHHOTO bubnuorexa [IOK
TOKa https://m.edsoo.ru/621eae9d
bu6mmoreka [JOK
2 A .
3 BieHue camoun LKy, JIC camonsnyKimn https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO TOJIS KaTYIIKUA C TOKOM. bubmuorexa [JOK
DNEeKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [JOK
25 P
CHICHHE sa/1ad https://m.edso0.ru/88f69d2b
26 O06o0061eHre U cucTeMaTu3alus 3HaHu| TI0 TeMe bubnmoreka [JOK
"OnexkTpoauHaMuka" https://m.eds00.ru/76484025
" " bubnnorexka [JOK
27 KonrtponbHas pabora no teme "DIeKTpoinHAMHUKa https://m.edsoo.ru/8ae09h98
08 Konebarenbnas cuctema. CBOOOAHBIE KOJIEOaHMSI. bubnuotexa [JOK

FapMOHI/I‘{CCKI/IC KOJIeOaHHS

https://m.edsoo.ru/7c1db385
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Kunemarnueckoe u JUHaAMHUYCCKOC OITMCaHHuC KoJIe0aTeIbHBIX

bubmuorexa [JOK

29
JBUKCHUN https://m.eds00.ru/87ce9498
DHepreTuyeckoe onucanue. BeIBO TMHAMHYECKOTO OTIMCAHUS
30 rapMOHHYECKHUX KOJICOAHUH U3 UX DHEPreTUUYCCKOIO U bubmorexa HOK
P P https://m.eds00.ru/e3c99692
KHMHEMaTHYEeCKOT'O OIMCaHUS
bu6mmoreka [JOK
31 A a u (aza KonebaHui
MILIATYAE 1 § ACDAH https://m.edsoo.ru/7a0c439a
[lepuon u yacrora Konedanuid. [leproa ManbIx cCBOOOTHBIX
32 KoJIe0aHnii MaTeEMaTHYECKOro MasTHUKA. [lepro cBOOO HBIX bubmnorexa [IOK
. - Hep https://m.edso00.ru/e0399319
KOJICOaHUH TPYKUHHOTO MasTHUKA
bubmuorexa [JOK
33 3aryxatonme Koyeod .B 0 .P
Tyxaromue Konebanus. BerHyxneHusie konebanus. Pezonanc httos://m.edsoo.ru/72693d09
bubmuorexa [JOK
34 ABTokoeba
PTOROICHAHIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 VYpoxk-koHpepenuus "MexaHnueckue kojaeOaHus B My3bIKaJIbHBIX bubnuoreka [IOK
MHCTpyMEHTax" https://m.edsoo.ru/8ef587be
37 O06o0061eHre U cucTeMaTu3alys 3HaHul o TeMe "MexaHuueckue bubnuotexa [JOK
KosnebOanus" https://m.edsoo.ru/eb84182f
. bubnuotexa [JOK
38 Onexkrpoma e kosnebanms. Komebare 0
FICKTPOMATITHTHHE KONCOAMIL. RONCOATCILHRIM KOHTYP https://m.edsoo.ru/d4adabde
39 ®opmyna Tomcona. CBsI3b aMILTUTY B 3apsifia KOHAEHCATOpa C bubnuotexa [JOK
aAMIUTUTYION CHJIBI TOKA B KOJI€OAaTeTbHOM KOHTYPE https://m.edsoo.ru/093f9afl
40 3aKOH COXpaHEeHHUsI PHEPTUH B UJCATTbHOM KOJIeOaTeIbHOM bubnuorexa [IOK
KOHTYpE https://m.edsoo.ru/d1e2d543
41 3aryxaromye 31eKTpOMarHuTHbIe KoieOaHus. BeIHyKIeHHbIe bubnnorexa [JOK
3JIEKTPOMArHUTHBIE KOJIeOaHHs https://m.eds00.ru/5e668619
42 [lepemenHsblit TOK. Pe3nuctop u KOHIEHCATOP B IIENH IEPEMEHHOTO bubnnoreka [JOK
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TOKa https://m.edso0.ru/84836152
43 Karyiika MHIYKTUBHOCTH B IICIIH IICPEMEHHOT'0 TOKA bubmmorexa [JOK
yit YK t p https://m.edsoo.ru/cfa307af
44 3axoH Oma JJIs SJIEKTPHYCCKOM 1SN IIEPEMEHHOT0 TOKa bubmmorexa [JOK
& p H P https://m.edsoo.ru/8bae38e6
45 MomHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U IEUCTBYIOIIIEE bubnmoreka [JOK
3HAYEHHUE CHJIBI TOKA U HAIIPSIKEHHUS https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 2JIGKTPHYECKOM LICTTH bubmmorexa LOK
P H https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 P
clietme sajad https://m.edso0.ru/a16836a4
48 Wneansuerif Tpancopmatop. [IpousBoactBo, nepemaya u bubnnoreka [JOK
noTpe0IeHne SIEKTPUICCKON SHEPTHH https://m.edso00.ru/f97418ae
DKOJIOTHYECKUE PUCKHU TIPH IMPOU3BOJICTBE AICKTPOIHEPIHH.
49 KynpTypa ucronb30BaHus 3JSKTPOIHEPTUU B TOBCEAHEBHOM bubmmorexa [JOK
YIRTYP p p . https://m.edsoo.ru/a6f74d93
JKA3HU
bu6nmoreka [JOK
50 P
CIHICHHE 3/t https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
1 P
S CILICHHE 31t https://m.edsoo.ru/7cab59f8
O06o0menre u cucTeMaTr3alis 3HaH|H 110 TeEMe bubmuorexa [JOK
52
"JyeKTpOMarHuTHEIE KoeOanus" https://m.edso00.ru/401024a9
53 MexaHn4eCKHe BOHBI. XapaKTePUCTHKA MEXaHUYCCKHX BOJIH bubmmorexa [JOK
- AP P https://m.edsoo.ru/a58e109f
54 CBOMCTBa MEXaHHYECKUX BOJIH bubmmorexa [JOK
https://m.edso0.ru/d9ae1000
bubmuorexa [JOK
. X
55 3myK. XapaKTepucTuicH 3ByKa https://m.edso0.ru/138b6f09
56 WNndpa3syk u ynprpa3Byk. lllymoBoe 3arpsizHeHue okpysxaronei bubnuorexa [IOK

cpebl

https://m.edso0.ru/7380038f
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bubmuoreka [JOK

> Pemerme a2 https://m.edsoo.ru/cfd918bf
58 DneKTpOMarHuTHeIE BOJHBL. M31ydeHue 3J1eKTpOMarHuTHhIX bubnmoreka [JOK
BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus eKTPOMarHuTHbIX BoJH. CBoMCcTBa bubmumoreka [IOK
3JIEKTPOMATHUTHBIX BOJIH https://m.edso0.ru/d01b818c
60 [IIxana s3nekTpoMarHuTHBIX BOJIH. [IprmeHenue bubnnoreka [HOK
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/49be1f9e
61 [TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. Pagronokanus. bubnnorexa [HOK
DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpebl https://m.eds00.ru/9f96f1f8
" " bubnnorexa [HOK
62 Kontponbras padota nmo teme "KosiebaHus ¥ BOJTHBI https://m.e dsogru 14F798540
63 Caert. 3aKOH MPSIMOJIUHEITHOTO pacpOoCTpaHEHHS CBETa bubamorexa LOK
https://m.eds00.ru/f9566406
64 Pewrenue 3a1au Ha nprUMEHEHUE 3aKOHA MPAMOJIMHEHHOTO bubnuorexa [JOK
pacnpocTpaHeHUs CBeTa https://m.edsoo.ru/ea32d455
65 OTtpaxenune ceta. [Lnockoe 3epkano. Chepuueckoe 3epkaiio Eti?:;ﬁf;;?ﬁ/}: 005d2bb
[Ipenominenue cBeta. AGCONIOTHBIN U OTHOCUTEIIBHBIN
66 MoKasareib npenoMicHus. [loTHoe BHYTpeHHEE OTpakeHHE. bubmorexa HOK
[IpenenbHbIN yToa MOJTHOTO BHYTPEHHETO OTPaKEHUs hittps://m.edsoo.rbe2eaoed
67 Pemenue 3a1au Ha MprUMEHEHUE 3aKOHOB OTPAXKCHUS U bubnnoreka [JOK
MPETOMJIEHHUSI CBETa https://m.edso00.ru/49d830a9
68 Xon myueit B npusme. ucnepcus ceera. CioKHBIN cocTaB bubnuoreka [IOK
oenoro ceera. L{Ber https://m.edsoo.ru/d8elc3be
69 JIun3bl. @OKYCHOE PACCTOSIHUE U ONTUYECKAs CHIIA JTUH3bI bubmmorexa [OK
https://m.eds00.ru/60441359
70 [TocTpoenue n300pakeH B THH3aX U UX CHCTEMaX. bubnnoreka [JOK
YBenuueHue JIuH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3a1a4y Ha OCTpoeHHE N300paKEHUH, MOTy4aeMBbIX C bubnnoreka [JOK
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IIOMOIIBIO JIMH3

https://m.edso0.ru/5a868f09

12 I'ma3 xak onTuyeckas CUCTEMaA bubmmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenensl npuMEHMMOCTH FEOMETPUUYECKOMN bubnnoreka [HOK
73
ONTUKH https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETA U METOLI €€ N3MEPEHUS bubmorexa HOK
p A p https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
5 Aucnepeus ceera https://m.edsoo.ru/lel6ccée
bu6mmoreka [IOK
76 Hutepepennus ceera https://m.edso0.ru/5fc0c638
77 KorepenTHbie uCTOUHUKU. Y clI0BUS HAOIIOAEHUSI MAKCUMYMOB U bubnuoreka [IOK
MHHHMYMOB https://m.eds00.ru/c6416d48
bubmuorexa [JOK
8 Pemenne sanay https://m.edso0.ru/3061de2b
bu6mmorexka [IOK
7 I1
9 PHMEHEHHE HHTEP(EPEHIHH https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Audpasams ceera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeTka. Y cioBre HaO01eHNs TTIaBHbIX bubnnoreka [JOK
MaKCUMyMOB https://m.eds00.ru/f998d964
bu6mmoreka [JOK
2 P
8 CIICHHE 33134 https://m.edsoo.ru/d58c411a
83 ITortepeyHOCTH CBETOBBIX BOJH. [losipr3anus ceeTa bubmorera [JOK
p ) pusar https://m.edsoo.ru/e9890fe9
bu6mmorexa [IOK
84 Pemenne sanad https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBIECHUS B IIPUPOJIE bubmmorexa [TOK
pUpoa https://m.edsoo.ru/0b36363d
86 O0001enue 1 cucreMaTH3anus 3HaHui mo TeMe "Ontuka" bubmmorexa [JOK

https://m.edso0.ru/8a14748b
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bubmuorexa [JOK

87 K 0 O
OHTpOJIbHAs paboTa o TeMe «ONnTuKa» https://m.edsoo.ru/82315dd4
88 ['paHu1IBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKU. 3aKOHBI bubnmoreka [JOK
3JIEKTPOJMHAMUKHI M TPUHIIUAI OTHOCUTEIIBHOCTH https://m.edsoo.ru/c9bd77ch
89 [Toctynatel ciennaibHONW TEOPUU OTHOCUTEIHHOCTH bubmmorexa LIOK
Y t P https://m.eds00.ru/c56f05ch
[IpocTpancTBeHHO-BpeMeHHOU nHTEpBai. [IpeobpazoBanus
90 Jlopenna. YcnoBue npuduHHOCTH. OTHOCUTEIIBHOCTh bubmmorexa LIOK
PEHIE. P ' https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJIeHIEe BPEMEHU M COKpAIlleHUE JITUHBI
91 DHEPrusi ¥ UMITYJIbC PEIATHBUCTCKON YaCTHIIBI bubmorexa LHOK
p YiIbep t https://m.eds00.ru/853a64fc
CBs13b Macchl € IHEPTUEH U UMITYJIBCOM PEISITUBUCTCKOM bubnuorexa [JOK
92
YaCTHUIbl. DHEPTHUS MTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEIIIOBOE M3ITYUCHHE bubmmorexa LIOK
yi https://m.edso00.ru/f54035a5
bu6mmoreka [IOK
4 B
o 3axon cmewenns Buna https://m.edso00.ru/1c5ff752
bu6mmoreka [IOK
95 I'unote3a M. Ilimanka o kBaHTax. @OTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96
DHEpTHL M UMIYIIBC (OTOHA https://m.edsoo.ru/7fb307ec
bu6mmoreka [JOK
97 o . A.T. .
0103 Pext. OnbIThI CroneroBa. 3akoHbl poTordpdexTa https://m.edso0.ru/8c68e5h9
08 VYpaBHenue DiinmreitHa i poroaddexra. "KpacHas rpanuna” bubnnoreka [JOK
¢doroaddexra https://m.edsoo.ru/01ef4556
bu6mmorexa [IOK
99 . IT1. H. JI
flapnenne ceera. ONbITE ebenesa https://m.eds00.ru/64b4f966
bu6mmoreka [JOK
100 B i
OJIHOBBIC CBOMCTEA HaCTHIL https://m.edsoo.ru/f59cfcec
101 Bonnst ne bpoiins. JInuna Bonasl Ae bpoitns u pa3mepsl ooactu bubnuotexa [JOK

JIOKaJIN3allnuun ILBHX(yHleﬁCH JaCTUIIbI

https://m.edsoo.ru/5df8bafl
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bubmuoreka [JOK

102 KopmyciyspHo-BonHOBOH Ayan3m https://m.edsoo.ru/8ccab62a
bu6mmoreka [IOK
103  JImdpaxius 37eKTPOHOB Ha KpHCTAILIaX httos://m.edsoo.ru/30dbalec
104 Cnenuduka usmepeHuit B Mukpomupe. COOTHOIICHUS bubnnoreka [HOK
Heonpenenénnoctei [ eiizendepra https://m.eds00.ru/65783dec
bubmuorexa [JOK
105 Pewenne rpaucciix 3ana https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 P
CHICHHU® PacHCTHbIX Saa% https://m.edsoo.ru/ee9b3182
107 KonTponbnas pabora no Temam: "OcHossl CTO", bubnuorexa [JOK
"KopnyckynsipHO-BOIHOBOM gyaiu3m" https://m.edsoo.ru/c3de891a
OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [linanerapuas bubnuorexa [JOK
108
Mojienb atoma Pesepdopaa https://m.edsoo.ru/312b750a
bu6mmoreka [IOK
1 IT b
09 OCTYHETRI Bopa https://m.edsoo.ru/404dfada
110  Bunmsi criektpos. Criek OBHEI YHEPTUHU aTOMa BOJOPOIA bubmmorexa [OK
A pOB- PP P AOPOA https://m.edsoo.ru/cf74bl1a
111  CnonTaHHOE U BBIHYKJIEHHOE U3ITyUYeHHUE CBETa bubmmorexa [OK
YA yi https://m.eds00.ru/f945d85c
bu6mmoreka [IOK
112 1
a3ep https://m.edsoo.ru/2288a0c4
113 Hyxnonnas monens snpa I'eitzenOepra-MBanenko. 3apsig u bubnuotexa [JOK
MaccoBoe 4uciIo sapa. M3oromnsl. PaaroakTMBHOCTH https://m.edsoo.ru/34ada5de
3aKoH paJiM0aKTUBHOTO pacnaaa. CBoWCTBa HOHU3UPYIOLIETO
114 wznydenus. BnusitHue panoakTUBHOCTH Ha KUBBIE OPTaHU3MBI bubmorexa HOK
i ' pal P ' https://m.edsoo.ru/aab98bef
Josumerpus
DHeprus CBSA3U HYKJIOHOB B syipe. SnepHsie cuibl. [ledekT maccer
115 sapa. Snepasie peakunn. SaepHeie peaktopsl. [IpoGiemsl bubnmnoreka [JOK

YIPaBISEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKHE
ACTMEKTHI PA3BUTHSI SIICPHON YHEPTETUKH

https://m.edsoo.ru/ff1758d0
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MeTOI[LI perucTpan U UCCICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.
(DYHI[aMeHTaJ'IBHI)IC BBaHMOHeﬁCTBHH. BapI/IOHBI, MCE30HBI U

bubmuorexa [JOK

116
nentonsl. [Ipencrasnenue o CrangaptHoit moaenu. Kpapk- https://m.edsoo.ru/lac08a5b
TJIFOOHHAs MOJIENb aIpOHOB
117 ®dusuka 3a npeaenamu CtanaaptHod moaenu. TémHas maTepus U bubnmoreka [JOK
TéMHas SHEeprus. EMMHCTBO PU3MUECcKOil KapTUHBI MUpa https://m.edso0.ru/c026fd37
118  Drambl pa3BUTHS ACTPOHOMHH. 3HAYECHUE ACTPOHOMUU bubmmorexa [JOK
p p ’ p https://m.edsoo.ru/ad73e145
[TpuMEeHIMOCTE 3aKOHOB (PU3UKH TSI OOBSICHEHUS TIPUPO/IBI
119  kocmuvecknx 00BEKTOB. MeTOIbI aCTPOHOMUYECKHUX bubmmorexa [JOK
. ' A p https://m.eds00.ru/39c44028
HCCIIEIOBAHUI
120 CoBpeMeHHbIE ONITUYECKHE TEIECKOIIbI, PaAHOTEIECKOIIbI, bubnnoreka [JOK
BHeaTMoc(epHast aCTPOHOMUS https://m.edsoo.ru/4877aale
121 By 3Bé31H0T0 HeOa. Co3Be3us, ApKHUE 3BE3/IbI, TUIAHETHI, UX bu6mmoreka [IOK
BUIUMOE IBYOKEHHE https://m.edsoo.ru/aac588eb
122 Conneunas cucrema. Connue. ConHe4Hast akTHBHOCTb. bubinmoreka [IOK
Ucrounuk sneprun CoiHIa U 3BE3]T https://m.edsoo.ru/22748eb4
123 3BE3/1bI, UX OCHOBHBIE XapaKTepucTuku. [{uarpamma bubnnoreka [JOK
"CIIeKTpabHBIN KIJIACC — CBETUMOCTD" https://m.eds00.ru/42169944
124 3Be3npl IN1aBHOM MOCIEIOBATEIbHOCTH bubmmorexa [JOK
A A https://m.edsoo.ru/b3ch766c
BuytpeHHee cTpoenue 38€31. COBpeMEHHBIE ITPEICTABICHUS O
125  mpoucxoxaenuu u 3Boitonun ConHIa U 3BE3/1. DTaIbl )KU3HU bubmmorexa [JOK
p" ' https://m.edsoo.ru/d09da494
3BE3N
126 Mneunsiii [1yte — Hama I'anaktuka. Tuns! ranaktuk. Y€pHbie bubnnoreka [JOK
JBIPBI B SIAPAX TaJIaKTHK https://m.edsoo.ru/7cd10a0a
127 Bcenennas. Pacmpenue Beenennoii. 3akon Xa66ma. Teopus bubnmoreka [JOK
Bosbiioro B3peiBa. PennkroBoe nznydeHue https://m.edsoo.ru/3dbdf0d2
. bubnmnoreka [JOK
128  MacmrabHas cTpykrypa BeenenHoi. Meraranaktruka R

https://m.edsoo.ru/ce234633
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bubmuoreka [JOK

129  Hepewménusie mpo6iieMbl aCTPOHOMUUI
P P P https://m.edsoo.ru/d37d9ffe
®dusnyeckuil mpakTuKyM 1o teme "MccienoBanne MarHUTHOTO
I10JIs1 NOCTOSIHHBIX MarHuToB" win "MccnenoBanue cBOKCTB noInoTeKa

130 n HI/I B 6 OK
dheppomarnerukoB" win "MccnenoBanue ACHCTBUS TOCTOSITHHOTO https://m.edso00.ru/67361aef
MarHuTa Ha paMKy ¢ TOKOM"
®dusnyeckuil mpakTukyM 1o teme "M3mepenue cuiasl Ammepa”
nnu "M3ydeHne 3aBUCHMOCTH CUJIbl AMIIEpa OT CHJIBI TOKA'" UK bubnmoreka [JOK

131 1 P
"OnpeneneHrue MarHUTHOM MHAYKLIUK HA OCHOBE U3MEPEHUS https://m.edsoo.ru/fcae91e9
cuibl Ammepa"
dusnueckuil npakTukyM 1o teme "HccnenoBanue siBIeHUs

132 3JE€KTPOMArHUTHOM MHAYKIMU" win "OnpeneneHue nHIyKIUU https://m.edsoo.ru/c36658da
BUXPEBOI'0 MarHUTHOTO 1oJisA"
®duznyeckuil npakTukyM no teme "MccnenoBaHue siBlIeHUs Bu6 110K

nonnoTeKa

133  camomnmykiuu" nian "COopka MOIETH JIEKTPOMArHUTHOTO

. https://m.edsoo.ru/b8fb6391
reLepaTopa

134 dusnyeckuil NpakTUKyM 1o teme "M3mepenue nepuona bubnuoreka [IOK
CBOOOIHBIX KOJIEOAHNUN HUTSIHOTO U IPY>KMHHOT'O MasiTHUKOB" https://m.eds00.ru/5d159d35

135 Ouznyeckuii mpaktukym 1o teme "IIpeobpa3oBanue YHEPTUU B bubnuotexa [JOK
MIPYXKUHHOM MasiTHUKE" https://m.edso0.ru/a28026bd
®duznyeckuil npakTukyM 1o teme "MccnenoBaHue nepeMeHHOro

136 TOKa 4Yepe3 MOCIEA0BATENbHO COETMHEHHBIE KOHEHCATOP, bubnuotexa [JOK
KaTymky u pesuctop" win "Hccnenoanue padoThl HCTOUHUKOB https://m.eds00.ru/89dc2d90
CBETa B LIETIH IEPEMEHHOI0 TOKa"

137 dusndeckuil IpakTUKyM 1o Teme "M3yuenne mapameTpoB bubnmoreka [JOK
3BYKOBO BOJIHBI" https://m.edsoo.ru/b100661a
®uznueckuil NpakTUKyM 1o Teme "M3mepenne nokazarens Eub 10K

nonMoTeKa

138  npenomnenus crexna" nin "l[lonyuenne n300paxeHus B CUCTEME _

3 TI0CKOTO 3epKana i JIHH3E" https://m.eds00.ru/42569eal
. bubnmnoreka [JOK
139  ®wuszuueckuit npakTukyMm mo teme "MccnaenoBanue 3aBUCUMOCTH 1

https://m.edsoo0.ru/b879fb3f
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(hOKYCHOTO pacCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUIKUX
nuH3)" wm "M3mepenne GoKyCHOTO pacCTOSHUS PACCEUBAIOIINX
uH3"

dusnueckuii npakTukym no teme "Habmoaenne nudpaxmum,

bu6mmoreka [IOK

140
uHTEep(PEPEHIINH U TOISIPU3aIiK cBeTa" https://m.edsoo.ru/8b7ac737
®u3nyecKkuil MpakTUKyM 1o Teme "OnpenesieHue uMITyJIbca U
141  sHeprum penATUBUCTCKUX yacTull (1o GoTorpadusiMm TpekoB bubmmorexa LIOK
PHII P " P P https://m.eds00.ru/63756¢47
3apsKEHHBIX YACTHUL] B MArHUTHOM I10JI€)
Puznueckuil NpakTUKyM 1o Teme "M3mepeHune nocTosHHON
142 [Inanka Ha ocHOBe uccienaoBanus GpoTodddexra" win bubmuorexa [JOK
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 CBETOJUO OT https://m.edsoo.ru/eb916f82
HanpspkeHus"
®dusnueckuil npakTukyM 1o Teme "VccienoBanue crekTpa
143 a3peKEHHOT0 AaTOMAPHOI'0 BOJOPO/Ia U U3MEPEHHUE TOCTOSTHHON bubnuorexa LIOK
pasp | P P P https://m.edsoo.ru/ec651eb8
PunGepra
®duznyeckuil npaktukyM no teme "HcecnenoBanue
" bubnuotexa [JOK
144 pannoakTUBHOTO ()OHA C MCIIOIB30BAHUEM JO3UMETpA" UITH
" h https://m.edsoo.ru/c3dabe6e
W3ydenue noriorieHus 6era-4yacTull allOMUHUEM
Ouznyeckuil npaktukym no teme "HaOmronenus 38€3aH0ro Heba
HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BAaHUEM KOMITbIOTEPHBIX
145 MIPUIIOKEHUHN TS OTIPEACIICHUSI TIOJI0KEHUSI HEOECHBIX 00BEKTOB bubnuotexa [JOK
Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CEeBEpPHOTO https://m.eds00.ru/1072021e
noJynapus u sipkue 38€3ab1" win "HabmroaeHus B Tenaeckon
JIyHBI, II1aHET, TYMAHHOCTEH U 3BE3/IHBIX CKOIUIEHUN"
O60061eHne U cucreMaTu3anus 3HaHui. Ponb pusuku u
. . o bu6mmorexa [IOK
146  acTpoHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHUECKOM, COITHATbHON
. https://m.edsoo.ru/ad6ddeed
1 ATHUYECKOH cepax NesTeIbHOCTH YeloBeKa
147 O60061eHre U cucreMaTu3anus 3HaHui. Poib 1 Mecto pusuku u bubnuorexa [IOK
ACTPOHOMHH B COBPEMEHHOM HAy4YHON KapTUHE MUpa https://m.edsoo.ru/18f19f7c
148 O060061IeHre u cucTeMaTu3anus 3HaHui. Ponb dpuznyeckoit bubmuorexa [JOK

Teopuu B ((OPMUPOBAHHHU MIPEICTABICHHUHN O (PU3NIECKON KapTHHE

https://m.edsoo.ru/e7d400f4
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MHPa, MECTO (PU3NYECKON KapTUHBI MHpa B 00LIEM psILy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IIPHPOJIE

. " Bubnmoreka IIOK
149  OO6oOmmenue u cucreMarusanus 3HaHui 1Mo TeMe "Kunemaruka" https://m.e dsogru 1b032fcdb
. " " Bbu6mmorexka [JOK
150  OO6oOmeHue u cucTemaTu3anus 3Hanui 1o Teme "Kunemarnka https://m.e dsogru 14631b507
151  OO6oOuieHue U cucTemMaTu3anus 3Hanui 1o Teme "/[unamuka" ngj;ﬁf;igﬁg dfbafcs
152 O00011IeH1E U cUcTeEMAaTH3aus 3HaHui o teme "CraTtuka bu6mmoreka [IOK
TBEpAoro Tema" https://m.edsoo.ru/3cca482e
153 O06001IeHrEe U CUCTEMAaTU3aIlMs 3HAHHUM 110 TeMe "3aKOHBI bubmuorexa [JOK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
154 O000111eHE U cUcTeEMAaTH3anusg 3HaHui 1o TeMe "OCHOBEI bu6mmoreka [IOK
MOJIEKYJIIPHO-KUHETHYECKOU Teopun” https://m.edsoo.ru/ed440ca8
155 O000111eHE U CUCTEMATH3aIUs 3HAHUH 110 TEME bu6mmoreka [IOK
"Tepmonunamuka. TenaoBbie MalIMHbI" https://m.edso00.ru/c63f7c10
156 O06001enre u cucTeMaTu3alys 3HaHUI 10 TeMe "ArperaTHbie bubnmnorexa [JOK
coctosinus BeniecTBa. ®a3zoBbie mepexoan” https://m.edsoo.ru/1d36b5b1
157 O060061eHre U cucTeMaTu3alus 3HaHu| 1o TeMe "DIeKTpUIecKoe bubnnoreka [JOK
nosie" https://m.edsoo.ru/3bf0def9
158 O060061eHne u cucreMaTu3anus 3HaHui 1o teme "[locTosHHBIM bubnnoreka [JOK
NEKTPUYECKUH TOK" https://m.eds00.ru/71453ee6
159 O06o06menre u cucTeMaTu3anus 3HaHui 1Mo TeMe "Toku B bubmuorexa [JOK
pa3I4HbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o0m1ieHne 1 cucTeMaTu3alys 3HaHui 1o Teme "MaraHuTHoe bubnuorexa [IOK
nosie" https://m.edsoo.ru/3b4c06ae
161 PesepBHblIil ypok. O600111€HNE U CHCTEMATH3allHsl 3HAHUH 110 bubnnorexa [JOK
TeMe "DJIEKTpOMAarHuTHas MHAyKIus" https://m.eds00.ru/053e2248
162 PesepBHbIil ypok. O600111€HHE U CUCTEMAaTHU3allHsl 3HAHUM 110 bubnuorexa [IOK

TeMme "Mexannueckue Koiaeoanus"

https://m.edsoo.ru/d6310bfd
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PezepBHblil ypok. O6001IeHNE U cCUCTeMaTH3alMs 3HaHUH 110 bubnuoreka [IOK
163 1

TeMe "DJIeKTpOMarHuTHbIC KojeOaHus" https://m.edsoo.ru/5e2bb83d
164 PezepBHblil ypok. O0001IeHNE U CUCTEMaTH3AIH 3HAHUH 110 1 bubnuoreka [IOK

Teme "MexaHuyecKre U 3J€KTPOMarHUTHbIE BOJIHBI" https://m.edsoo.ru/96a7a2dd
165 PesepBHbIil ypok. O6001ICHHE ¥ CHCTEeMaTH3allus 3HAHUH 110 1 bubnnoreka [HOK

teMe "Onruka” https://m.eds00.ru/52ad1603
166 PezepBHblit ypok. O6001IeHNE U CUCTEMATH3AIM 3HAHUH 110 1 bubmumoreka [IOK

teMe "OcHoBel CTO" https://m.edsoo.ru/5bec1c65
167 PesepHblil ypok. O6001IeHNE U CHCTEMAaTH3aIHs 3HAHUH 110 1 bubnuoreka [IOK

teme "KopnycKkyJsspHO-BOJHOBOU Tyainu3m" https://m.edsoo.ru/f7c59d38
168 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUH 110 1 bubnuorexa [JOK

teme "®uznka aroma" https://m.edso0.ru/1f511654
169 PesepBHblil ypok. O000mIeHNE U CUCTEMAaTH3AIHS 3HAHUH 110 1 bubnnorexa [HOK

Teme "duzrka aTOMHOTO S7pa U 3JIEMEHTAPHBIX YacTUIl" https://m.edsoo.ru/905c5ce0
170 PesepBHblil ypok. O000mIeHNE U CUCTEMAaTH3AIMS 3HAHUH 110 1 bubnuoreka [IOK

Teme "DneMeHTsl acTpodu3uKku” https://m.edsoo.ru/2bffb94c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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MMPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOMN ITPOI'PAMMBbBI

10 KUIACC
Kona

NPOBePsIEMOro
pe3yJabTarta

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

JIeMOHCTpHUPOBATH HA MPUMEPaX PoJib U MECTO (GU3UKU B (POPMUPOBAHUN COBPEMEHHOMN
Hay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTUH, B
IIPAKTUYECKOU IEATEIbHOCTH JIIOIEH

10.2

10.3

VY4uThIBaTh TPAHULBl NPUMEHEHUS HM3YUYEHHBIX (PU3MUECKUX MoJeneil: MaTepualibHas
TOYKa, MHEpIHANbHas CUCTeMa OTcuéra, aOCONIOTHO TBEPAOE TENO, MIACATBbHBIA TIas;
MOJIEJIA CTPOEHUS I'a30B, KUAKOCTEH U TBEPIBIX TEJl, TOUCUHBIN dJIEKTPUYECKUN 3apsy —
NIpU peUIeHUU (PU3UIECKUX 3a]a4

PacrioznaBate Qusndeckue sBiIeHUS (IIPOLECCH) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHHMKH,  MOJICKYJSPHO-KMHETHYECKOW  TEOpUM  CTPOCHMS  BEIIeCTBa U
QJICKTPOAUMHAMHKU: PABHOMEPHOC MU PABHOYCKOPCHHOC Hp?[MOJH/IHCI\/JIHOG JABMIKCHUC,
CBOOOJHOE TaJICHHE TEJl, JBWKCHHE MO OKPY)KHOCTH, MHEPLHs, B3aUMOACHUCTBUE TEI;
i dy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHHUE JKUIKOCTEH M TBEPABIX Tell, U3MEHEHHE
o0béMa Ten mpHU HarpeBaHUU (OXJAXKJIEHUH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOH/IEHCallMs, MJaBJIeHHe, KPUCTAJUIN3ALUs, KUIIEHUE, BIa)KHOCTh BO3/yXa, TOBBIIICHNE
JIaBJIEHUs ra3a MpH €ro HarpeBaHUHM B 3aKPBITOM COCYZE, CBS3b MEXAY NapaMeTpaMu
COCTOSIHUS Ta3a B U30IPOLIECCAX; SIEKTPU3ALUS Tel, B3aUMOJIeHiCTBHE 3aps/I0B

10.4

10.5

10.6

OnuceiBaTh MEXaHUYECKOE JABMXKEHUE, UCIIONIb3Ys (U3NUYECKHE BEIMYMHBI: KOOPANHATA,
yTh, IEpEMEIIEHHe, CKOPOCTb, YCKOpDEHHME, Macca Teja, CHJIA, HMILYJIbC Tela,
KMHETHYECKasl YHEpIus, MOTEHIMaJIbHAas SHEPrusi, MexaHuueckas paboTa, MexaHu4ecKas
MOIITHOCTh; IPU OMMCAHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICT HCHOIb3YEeMBbIX
BEIMYMH, UX 0003HAueHHs] M E€IUWHUIIbI, HAXOAUTh (OPMYJbI, CBSI3bIBAIOIIUE AHHYIO
(bu3NYECKyr0 BETUUNHY C IPYTUMHU BEIMYMHAMU

OnunceiBaTh W3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHMS, HCIOJbB3Ys
¢u3nyeckre BEeIMYUHBI: JaBJICHHUE ra3a, TeMIepaTypa, CpeaHssl KHHETHYeCKas SHEPrHs
XaO0THYECKOI0  JBIDKEHUS  MOJIEKYJ, CpEAHEKBAaJApaTU4yHasi CKOPOCTb  MOJEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS SHEprusi, pabora rasa, Kod(pQUIMEHT MOIEe3HOTO
JeWCTBUS TEIUIOBOTO JIBUTATENS; MPU OMMCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUI
CMBICJ MCTIONb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS M €IUHUIIbI, HaXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIIME TAaHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMU BEIHMUMHAM

OnuchIBaTh U3YUYEHHBIE AJIEKTPUUYECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE SBICHUS
(mportiecchl), UCTONB3Ys (DHU3HUECKHE BETUYHUHBL: DIIEKTPUUCCKHUMA 3aps, dTIEKTPHUECKOE
nosie, HaANpsLKEHHOCTh MOJIS, IMOTEHIHMAl, PAa3HOCTh MOTEHIMAIOB;, IpPH OMHCAHUHU
MPaBWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUCHUS U
€IMHUILIBI; yKa3blBaThb (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO (DU3UUECKYI0 BEITUYHMHY C
JOPYTUMHU BETMYUHAMU

10.7

aHAJM3UPOBATh (PU3MUYECKHE MPOLECCHl U SBICHMS, UCIONb3Ys (U3NUECKUE 3aKOHBI U




MPUHIUIBL: 3aK0H BcemupHoro Tsarotenus, |, Il u Il 3akoner HeloToHa, 3akoH
COXPAaHCHHUS MEXaHUYECKOW SHEPruu, 3aKOH COXpPaHCHHS HWMIYJIbCa, MPUHITAI
CYNEpPIO3UIIMM  CWJI, IIPUHLHUII PABHOIPABUA WHEPLUHUAIBHBIX CHCTEM  OTCYETA;
MOJICKYJISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, TA30BBIE 3aKOHBI, CBSI3b
CpeqHEel KWHETHYECKOH OSHEPTHH TEIUIOBOTO [IBIKEHUS MOJEKYJI C aOCONOTHOU
TEMIIEPATypOi, MEPBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHCHHS SJCKTPHUECKOTO
3apsiia, 3akoH KyioHa; mpu 3TOM pa3iuyaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKCHHUE U YCIOBHS (IPaHUIIbI, 00J1aCTH) TIPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSCHATH OCHOBHBIC TPHHLMUIIBI JICHCTBHUS MAaIlWH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inuyarh yCIOBUS UX OE30MIACHOTO HCIIOIB30BAHMSI B TOBCEIHEBHOM KU3HU

BBIMONHATE 3KCIIEPUMEHTBI 110 UCCIIEAOBAHUIO (DU3UYCCKHUX SIBICHHA M TPOIIECCOB C
WCTIOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHU; TPH OSTOM (OPMYIHPOBATH
npobiieMy (3amady) ¥ TUNOTE3y Y4eOHOTrO JKCIEPHMEHTa, COOMpATh YCTAaHOBKY H3
MPEUIOKEHHOTO 000PYI0BaHUS, IPOBOJAUTE OIBIT M (POPMYITUPOBATH BEIBOIBI

Ocy1ecTBiATh NpsIMblE M KOCBEHHbIE H3MEpEHHUs (U3NYECKUX BEIUYMH; NPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CHOCOO HM3MEpEeHHs U HCHOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBHCUMOCTH MEXIY (U3NYECKHMMHU BEIUYMHAMH C HCIOJIb30BAHUEM
NPSIMBIX W3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTaThl
MOJYYCHHOHM 3aBHCUMOCTH (PM3MYCCKUX BEJIMYUH B BUC TAOIMIl U rpaduKOB, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS

CobnronaTe mpaBmiia 0€30MaCHOTO TpyJa MpPU MPOBEACHUU HMCCIEIOBAHUM B paMKax

y4eOHOro 3KCIepUMEHTa, y4eOHO-HCCIIEOBATENbCKON M NMPOEKTHOW AEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000py10BaHUS

10.13

Pemate pacu€THbhie 3amauM C SBHO 3aJaHHOM (U3HYECKOM MOJIENbI0, HCIOIb3YS
(¢u3uYecKkue 3aKOHBl M TIPUHIUIIBI; Ha OCHOBE aHaju3a YCIOBUS 3a/ladyd BhIOUpATh
(bU3UYECKYIO MOJIENb, BBIICTATh (PU3MUECKUE BETUYUMHBI U ()OPMYIIbI, HEOOXOAUMBIE IS
e€ pelleHUs], MPOBOAUTh PACUETHI M OLICHUBATh PEATBHOCTH IMOJIYYEHHOTO 3HAYEHUS
(bu3MYECKOil BETUYHHBI

10.14

Pemarts kadecTBEHHBIE 3aJa4u. BBICTpaWBaATh JIOTHYCCKU HEIIPOTHBOPCUYHUBYIO LICIIOYKY
pPacCyXJIeHH ¢ OMOpON Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3HUECKUE
SIBJICHUS

10.15

Hcnonp3oBaTh Mpu pelieHUd y4eOHBIX 3aJad COBpPEMEHHble HH(OpMallMOHHbIE
TEXHOJIOTMM JUISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAMd W IPEICTABICHUS
y4eOHOM U Hay4yHO-TIONYJIIpHON MH(OPMaLUU, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB;
KPUTHYECKH aHAJIU3UPOBATh MOJIy4aeMyr0 HHPOPMAIIIIO

10.16

10.17

[TpuBOAMTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI

Hcnonp3oBaTh TCOPCTUUCCKUC 3HAHUA 110 (I)I/I?)I/IKC B HOBCGI[HCBHOﬁ KU3HU 1A
obecrieyeHuss Oe30macHOCTH TpU  oOpamieHMH C OpubdopaMu M TEXHUYECKUMHU
YCTpPOHCTBaMHU, Sl COXPAHEHUS 370POBbS M COONIOJCHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN cpene

10.18

PaGotares B rpynme c BBINOJHEHUEM pPa3IMYHBIX COLHUAIBHBIX pOJIEH, MJIAaHUPOBAThH




paboTy TpyMNIbl, pPalUOHAIBHO paclpeAensiTh O00sI3aHHOCTH M IUIAHUPOBATH
NeSITeNIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJleKBAaTHO OLIEHMBATh BKJIAJ KaXXIOTO W3
YYaCTHHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBAaEMON IPOOIeMbI

11 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

111

11.2

IIpoBepsiemble nMpeaMeTHBIE Pe3yJibTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl CpeHero 001ero 0o6pa3oBaHus

JleMoHCTpHUpOBaTh Ha MpUMEpax posib U MecTO (PU3UKHU B GOPMUPOBAHUN COBPEMEHHOU
HAyYHOW KapTHUHBI MHpaA, B PAa3BUTUU COBPEMEHHOW TEXHUKU UM TEXHOJOTHHl, B
MPAKTUYECKON AESITeNbHOCTU JIOJEH, 1IETOCTHOCTh M €IUHCTBO (PH3UYECKOW KapTUHBI
Mupa

Y4uuThiBaTh TpPaHUIBl NPUMEHEHHS H3YyYEHHBIX (U3MUECKUX MOJENel: TOYEeYHBIN
ANEKTPUUYECKUH 3apsiil, siAepHas MOJENb aToMa, HyKJIOHHAs MOJIEb aTOMHOTO sifjpa MpH
penieHnn GU3MYECKUX 3a/1a4

11.3

11.4

115

Pacno3naBate ¢usndeckue siBIeHUs (MPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB
DIIEKTPOAMHAMUKNA M KBAHTOBON (PHM3HMKH: AJIEKTPHUYECKAss MPOBOAMMOCTb, TEIUIOBOE,
CBETOBOE, XHMHUYECKOE, MArHUTHOE JEWCTBUA TOKAa, B3aUMOJICHCTBUE MAarHUTOB,
JJIEKTPOMArHuTHAasE WHAYKLHS, NEHCTBHE MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM U
OBUOKYIIUICS 3apsii, SJCKTPOMAarHUTHbIE KOJIEOaHHWS UM BOJIHBI, MPSMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpakeHUe, MperomiieHue, UHTephepeHius, AUPpakIus u
noJisipu3alusi CBeTa, AHWCIepcHusi cBeTa, QorodnexTpudeckuit rhdext (pororddexr),
CBETOBOE JaBJICHHE, BO3HHUKHOBEHHE JIMHEWYAaTOro CHEKTpa aromMa BOJOpOJaA,
C€CTCCTBCHHAA U UCKYCCTBCHHAA PaINOAKTUBHOCTDb

OnuceiBaTh M3y4YE€HHBIE CBOMCTBA BellecTBa (JIEKTPUUECKHE, MATHUTHbIE, ONTUYECKHE,
JNIEKTPUUECKYIO MPOBOJUMOCTh PA3IMUYHBIX CPEl) U DJICKTPOMATrHUTHBIE SIBICHUS
(mpouiecchbl), UCHONB3YS (U3MYECKHUE BEIMYMHBI: 3JEKTPUUECKUH 3apsi, cujla TOKa,
AIIEKTPUYECKOE HAIPSHKEHHE, AJIEKTPUYECKOE CONPOTHBIIEHHUE, Pa3HOCTh MOTEHIIMAJIOB,
OJIC, pabora TOKa, WHIYKIMS MarHUTHOTO ToJisA, cuia Awmmepa, cuna JlopeHia,
WHAYKTUBHOCTh KaTYIIKH, SHEPTUsl 3JEKTPUUYECKOrO0 M MArHUTHOTO MOJIEH, MEepUOoJ U
yacToTa KojeOaHWil B KojeOaTeIbHOM KOHTYpe, 3apsl W CWiIa TOKa B Ipoliecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHHH, (OKYCHOE pacCTOSHHE W ONTHYecKas
CHJIa JIMH3BI; TIPU OMMCAHUH MPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCIOJIB3YEMbIX
BEJIMYMH, UX 0003HAUEHUs M €IMHHUIBL, YKa3blBaTh (POPMYIIbI, CBS3BIBAIOILINE TaHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3y4eHHBIE KBAHTOBBIC SIBICHHUS W TMPOLIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYUHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS
U UMITyIbC (OTOHA, TIEPUOJI MOTypaciiaja, SHEPTUs CBSI3U aTOMHBIX sJIEp; PU OMHUCAHUN
MPABUJIHO TPAKTOBATh (PU3MUECKHIA CMBICI HCIIONh3YyEMbIX BEIMYUH, UX 0003HAUCHUS U
€MHMIIBI; YKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIUYHMHY C
JPYTMMH BETUYMHAMU, BBIUMCIIATH 3HAU€HNE (PU3UYECKON BETUYMHBI

11.6

AHanu3upoBarh (U3UUYECKUE TPOIECCH M SBICHUS, HCIONB3ys (DU3MYECKHE 3aKOHBI U
OpUHIUIBL: 3aK0OH OMma, 3aKOHBI TOCIEIOBATEIBHOTO W MapajuIeIbHOIO COEIMHEHHS
MIPOBOJHUKOB, 3aK0H Jlkoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM WHAYKLUHH, 3aKOH




NPSIMOJIMHEMHOTO  paclpoCTpaHEHHs] CBEeTa, 3aKOHBl OTPAaXKEHHsS CBETa, 3aKOHbI
MpEJIOMJICHUSI CBETa, ypaBHeHWE OWHmTeHHA 11 Qororddexra, 3aKOH COXpaHCHHS
DHEPTUHU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTrO 3apsja,
3aKOH COXpPAaHEHUS] MaCCOBOI'0 YMCJIA, IOCTYJIaThl bopa, 3aK0H paln0aKTUBHOIO pacnania;
Opd 3TOM pa3IU4YaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTh4ecKoe
BBIPAXEHUE U yCIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

11.7

11.8

OHpGI[eJISITB HaIlpaBJICHUC BCKTOPAa MHAYKIHUHW MArHuTHOI'O IOJIA MMPOBOAHHKA C TOKOM,
cuibl Amnepa u cuisl JlopeHua

CTpOI/ITB K OIIKMCBIBATb I/I306pa)KCHI/IC, CO31aBa€MOC€ IJIIOCKHUM 3€PKAJIOM, TOHKOH JIMH30H

11.9

BBINONHATE 3KCIEPUMEHTHI 10 HMCCIEIO0BAHUIO (PU3UYECKUX SIBICHUH M MPOIECCOB C
UCTIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH; Mpu 3TOM (POpMyIHpPOBATH
npoOiieMy (3a7a4y) W THIIOTE3y Y4EOHOTO JKCIEPUMEHTa, COOMpAaTh YCTAHOBKY U3
NPEI0KEHHOTO 000PYA0BaHUs, TPOBOAUTH OMBIT H (HOPMYITHUPOBATH BBIBOIbI

11.10

11.11

11.12

11.13

11.14

OcyiecTBisITh OpsIMbIE U KOCBEHHBIE H3MEpEeHMs] (DU3MUECKUX BEJIWYMH; IMPU ITOM
BbIOMpaTh ONTUMAIbHBI CIOCOO H3MEpPEHUS M MCIOJIb30BaThb W3BECTHBIE METObI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

I/ICCJ'IG,I[OBaTb 3aBUCHUMOCTH (bI/I3I/I‘{eCKI/IX BCIMYMH C HCIIOJIb30BAHHCM  IIPAMBIX
HSMCpeHHﬁ; IIpu  3TOM KOHCTPYUPOBATH YCTAHOBKY, q)HKCI/IpOBaTB PE3YyJIbTAaThI
HOHy‘lGHHOﬁ 3aBHUCHUMOCTH (1)I/I3I/I'~IGCKI/IX BCJIIMYHMH B BUJIC Ta6JII/III u Fpa(i)I/IKOB, JC€J1aTh
BBIBOJBI 11O pE3yJIbTaTaM UCCIICAOBAHUA

Cobmonate mpaBuiia 0€30MaCHOTO TpyAa HpPU HPOBEIEHUHM HCCIEIOBAaHUI B paMKax
y4eOHOT0o 3KCIEepUMEHTa, Y4eOHO-UCCIe10BaTeIbCKOW M IMPOEKTHON JIEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIa0OPaTOPHOTO 000PYAOBAHUS

Pematre pacu€rHple 3amauM C¢ SBHO 3aJaHHON (PU3MYECKOW MOJENBIO, HCIONbB3Ys
dbusznyeckne 3aKOHBl M TPHUHIMIBI; HAa OCHOBE aHalW3a YCJIOBHS 3a/aydl BHIOMpATh
buU3NYECKYI0 MOJIENb, BBIICIATH (PU3MUECKUE BETUYUHBI U (POPMYITBI, HEOOXOTUMBIE NS
e€ pelieHus, MPOBOJIUTh PACUYETHl U OIEHMBATh PEATbHOCTh MOTYYEHHOTO 3HAYCHUS
(U3HUYECKON BETHYUHBI

Perrate KadyecTBEHHBIE 3aJa4H: BBICTpAnBAaTh JIOTUYCCKU HCIPOTUBOPCHUUBYIO LCIIOYKY

paCCY)K,Z[eHI/Iﬁ C 0H0p01>i Ha MH3YUCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTU U (I)I/ISI/ILICCKI/IC
SABJICHUA

11.15

Hcnonp30BaTh Mpu pelIeHWd Y4eOHBIX 3a7ad COBpPEMEHHblE HH(OpMalOHHBIE
TEXHOJIOTMM JUISl TIOMCKA, CTPYKTYPUPOBAHWs, HWHTEPHPETALMH W IPEACTABICHUS
y4eOHOI 1 Hay4yHO-TIOMYJIIPHON MH(POPMALIUH, TTOJyY€HHON U3 Pa3IUYHbIX HCTOYHHUKOB;
KPUTUYECKH aHAJIM3UPOBATH MOJIydaeMylo HHPOPMALIHIO

11.16

11.17

OOBSACHATh NPHUHLMIIBI JEWCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacHOr0 MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU

[IpuBoaMTH pUMeEpHI BKJIa/la POCCUHCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE

HAayKd, B OOBSCHEHHWE TIPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE TEXHUKUA U
TEXHOJIOTUH

11.18

Hcnonn3oBarh TCOPCTUUCCKHUEC 3HAHUA 110 (1)I/I3I/IKG B HOBCGI[HCBHOﬁ KHU3HHU OJ1d
oOecrieyeHnss 0€30MAaCHOCTH TpU  OOpaIIeHUH ¢ NpUOOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, MJIi COXPAaHEHHs 3J0pOBbS U COOJIOACHHS HOPM HKOJIOTHYECKOTO




MOBEJICHUS B OKPYXKAIOIIEH cpeae

11.19

PaGorare B rpymme ¢ BBIIOTHEHHEM pPA3IHYHBIX COIUAIBHBIX POJEH, TUIaHUPOBATH
paboTy TpyMNIbI, palHOHAIBHO pacHpelesiTh OO0S3aHHOCTH U IUIAHUPOBATH
JESITEIbHOCTh B HECTaH/IAPTHBIX CUTYallUsX, aJeKBAaTHO OIIEHMBATh BKJIAJ[ KaXJIOTO W3
YYaCTHUKOB TPYIIIHI B pEeLICHHE pacCMaTpuBaeMoil mpoOaembl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

K
Kon on

pasjaena

NpoBepPsIeMOro

3JEMCEHTA

1.1

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

Ouznka — Hayka o mnpupoae. Hayunble MeTONbl MO3HAHUSA OKPYXKAIOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOpUU B Mpolecce MO3HAHMS MPHUPOJBIL.
DKCHepUMEHT B (pU3UKE

1.2

MonenupoBanue (U3NYECKUX SBICHUA M TporeccoB. HaydHbie rUmoTesbl.
Ousnueckue 3aKOHbI W TEOpHH. [ paHHUIBl TPUMEHHUMOCTH (PU3HMUYECKUX
3akoHOB. IIpunnun coorBerctBus. Ponb u Mecto ¢usuku B popMupoBaHUM
COBPEMEHHOM Hay4YHOM KapTUHBl MHpa, B IPAKTUYECKON JEATEIBHOCTH
JIonei

MEXAHUKA
KMHEMATHUKA

211

Mexannueckoe aBmxeHue. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JBHIXKEHUS.
Cucrema orcuéra. TpaekTopus

212

2.1.3

214

[Tepemenienne, CKOpocTh (CpeaHsiE CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPECHUEC MaTepHaHBHOﬁ TOYKH, UX MMPOCKIUN HA OCHU CUCTECMbI KOOPpAWHAT.
CroxxeHue nepeMeneHnii 1 CI0KeHHE CKOPOCTEN

PaBHOMEpHOE W pPaBHOYCKOpEHHOE NpsSMOJUHEHHoe nBuWxkeHue. I'paduxu
3aBUCUMOCTH KOOpJAWHAT, CKOPOCTH, YCKOPEHMs, NYTH U IEPEMELICHUS
MaTepuaIbHOW TOUKH OT BpEMEHU

CBoOonHoe majeHue. Y ckopeHrne cBOOOHOTO MaieHus

2.1

2.15

KpuBosmueliHOe nBHKeHHE. PaBHOMEpHOE ABMKEHUE MAaTEpUAIbHOW TOYKH
110 OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs: CKOpOCTh. Ilepuon u gacrora.
[IeHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

2.1.7

TexHudeckue yCTpOﬁCTBaZ CIIMAOMCTP, ABWIKCHUC CHApAAO0B, HLCHHLBIC U
PEMECHHBIC IIEPCaAYIN

[Ipaktuueckue paboTsl. M3mepeHne MraoBeHHOW ckopocTu. MccrnemoBaHue
COOTHOUICHUS MEXIY IyTSAMHU, IIPOUIECHHBIMU TEJIOM 3a IOCIEA0BATEIIbHBIC
paBHBIE TIPOMEKYTKH BpPEMEHM IIpU PABHOYCKOPEHHOM [BUKEHHUH C
HAa4aJIbHOW CKOpPOCTBIO, PAaBHOW Hymwo. lM3ydeHue nBuKEHUSA IIapuka B
BA3KOI skuaKocTu. M3ydueHue ABMKEeHUs Tela, OpOIIEHHOT0 TOPHU30HTAIbHO

JTMHAMUKA

2.2

2.2.1

IIpunmun  otHocutensHOocTH  [ammnes.  IlepBeiii  3akoH  HbroToHa.
WuepunanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [IpyuHIun cynepno3unuu cui

2.2.3

Bropoii 3akoH HbroToHa AJ1s1 MatepralibHOM TOYKH B MHEPLUATIBHOW CUCTEME
otrcuéra (MCO). Tperuit 3akon HproTOHA 1711 MaTepHaTbHBIX TOUEK




3akoH BcemupHOro TtaroteHus. Cuna Tskectd. llepBags kocMmuueckas

224
ckopocTh. Bec Tena
2.2.5 Cwita ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe Tpenue. Cuiia TpEHHUS CKOJIBKEHHS U CUJIa TPEHUS
2.2.6 nokosi. Koapduument tpenns. Cuna conpoTUBICHUS MPU IBUKCHUHU Tela B
XKHUJIKOCTH WJIH Ta3e
2.2.7 [TocTymarenbHOE U BpaliaTelIbHOE ABMKEHNE a0COIIOTHO TBEPOTO Tela
998 MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. [lmedo cuibl. YcinoBus
o paBHOBecus TBEpHoro tena B MCO
999 TexHudeckue yCTPOWCTBA: TMOAIIUITHUKH, JBWXEHHE HCKYCCTBEHHBIX
o CITyTHUKOB
[TpakTueckue paboTel. W3ydeHwe [BWXKEHUS Opycka MO HAKIOHHOM
IUIOCKOCTH TOJ JIeHCTBHEM HECKOJbKUX cuil. MccienoBaHue 3aBUCUMOCTU
2.2.10 CWJI YIIPYrOCTH, BO3HUKAIOIIUX B JeOpMHUpPYyEeMOU MpPYXKUHE U PE3IUHOBOM
o0pasie, oT BennuuHbl uX Aeopmanuu. McenaenoBanue yciaoBUil paBHOBECHS
TBEPIOTO TEIa, UMEIOIIETO OCh BPALICHHS
3AKOHbBI COXPAHEHU A B MEXAHUKE
231 HNMnynec mMaTepHanbHOM TOYKH, CUCTEMBI MaTEpUAIBbHBIX TOYEK. Mmmymbc
h CHJIBI U M3MEHEHHE MMITYJIbCa TeNa
2.3.2 3akoH coxpaHeHus ummnyibsca B MCO. PeakTiuBHOE 1BUXKEHHE
2.3.3 Pabora cuisl
2.34 MoIHOCTE CHABI
935 Kunetnueckast sHeprust MarepuanbHOM Touku. Teopemao KHHETHUYECKOU
A SHEPruu
ITorennmansHast SHEPIHUS. [ToreHmanbHas SHEPTUS YIIPYTO
23 2.3.6 nedopMUpoBaHHON mnpyxkuHbl. [loTeHuuaneHas »dSHeprus Tena BOIM3U
MOBEPXHOCTU 3eMITH
[TorennuanbHbple M HeMOTeHUManbHble  cuibl.  CB3b  paboOTHI
2.3.7 HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOH YHEPTHU CHCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHHUECKOW DHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
239 TexHu4eckne yCTpOWCTBA: JABMIKEHUE PAKET, BOJOMET, KOMEp, NMPYKUHHBINU
MUCTOJIET
[IpakTnueckue paboTsl. M3yueHue CBsI3U CKOPOCTEH TeNl MpH HEYNpyrom
2.3.10 ynape. MccnenoBanne CBS3M paOOTHI CHIIBI ¢ W3MEHCHHEM MEXaHHYECKON
SHEpPruH Tela
3 MOJIEKVYJISIPHA S ®U3UKA U TEPMO/IMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TOJIOKEHHUSI MOJIEKYISIPHO-KUHETUYECKON Teopuu. bpoyHOBCKoe
3.1 3.11 newkenue. Jupoys3us. Xapaktep IBMKEHUS U B3aMMOJCHCTBHS YacCTHIL
BElIeCTBa
3.1.2 Mogenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPABIX TeNl U OOBSICHEHUE CBOICTB




BEIIIECTBA HA OCHOBE ATUX MO/ICIICH

3.1.3 Macca monexyin. KonnuectBo Bemectsa. [locrosiHHas ABoragpo
314 TemoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
o Lenbcus
315 Mopnenr  uaeanpHoro rasa. (OCHOBHOE  ypaBHEHHE  MOJICKYJSIPHO-
o KMHETUYECKOW TEOpUH HJICaTbHOIO ra3a
316 AOcomoTHasT TemrepaTrypa Kak Mepa CpelHed KHHETUYECKOW JSHEpruu
o TEIUIOBOTO JBMKEHU dacTull ra3a. [llkana remneparyp KenbBuna
3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JlanbToHa
318 l'azoBeie 3akoHbl. HM30mpomeccel B HMACATBHOM Tra3e C MOCTOSHHBIM
o KOJIMUECTBOM BEIIECTBA: U30TEpMa, H30X0pa, n300apa
3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETP, OapoMeTp
[TpakTueckue padoThl. M3mepeHue macchl BO3JyXa B KIIACCHOM KOMHATe.
3.1.10 HccnenoBanue 3aBUCUMOCTH MEXKY IapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
raza
OCHOBbI TEPMOJAMHAMUWKU
391 TepMmoanHaMuyeckasi cuctemMa. BHYTpeHHsST 3HEprusi TepMOJAMHAMUYECKOM
o CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS
399 KonuuectBo Ttemnorsl U pabota. BHYTpeHHssI 3HEprust OJHOATOMHOIO
o WIEANBHOTO ras3a
Buner  Temmomepenadu:  TEIUIONMPOBOIAHOCTh, KOHBEKIHWS, HW3ITydeHUE.
3.2.3 TermnoéMKkocTh Tena. Y ienpHasd TeII0EMKOCTh BelecTBa. Pacuér koimmuecTsa
TEIUIOTHI MIPH TeIIonepenaye
3. 394 IlepBbii  3akOH  TepMoauHaMuKu. [IpuMeHeHHMe  IepBOrO  3aKOHa
' o TEPMOAMHAMHKH K H30mporieccaM. I paduueckas HHTEpIIpeTanns paboThl ra3a
TemnoBeie  MamuHbl.  [IpUHOWOBL  AEMCTBHST  TEIUIOBBIX  MAIIUH.
3.25 [TpeoOpazoBanus SHEPruu B TEMJIOBBIX MamuHax. Koadduiuent monesHoro
neiictBus (nanee — KI1J[) Temnosoit mammasl. ukn Kapuo u ero KIT/]
396 Btopoit 3akon TepmomuHamMuku. HeoOpaTHMOCTh MPOIECCOB B TMPHUPO/IE.
o TemoBbie ABUTATETN. DKOJIOTHUYECKUE TTPOOIIEMBI TETIIOIHEPTETUKN
397 TexHuuyeckue ycTpoicTBa: ABUTaTelb BHYTPEHHErO CropaHusi, OBITOBOM
o XOJIOMMIIbHHUK, KOHTUIIHOHED
3.2.8 [IpakTuueckue pabotel. Mi3Mepenue yaeabHOH TeI0EMKOCTH
ATPETATHBIE COCTOSAHNWS BEILIECBA. ®A30BbBIE ITEPEXO/IbI
[TapoobpazoBanue u KoHAeHcalus. lcnmapeHue W KWIleHue. Y aenbHas
331 TEIUIOTa MapooOpa3oBaHUsA. 3aBHUCUMOCTh TEMIIEPATypbl KHUICHHS OT
JTABJICHHS
3.3 3.3.2 AOGcCooTHAs M OTHOCHUTENbHAS BIXHOCTH BO3ayxa. HachlmeHnHbiit map
333 Teépnoe tenmo. Kpucrannmnueckne u amopdHbie Teaa. AHU30TPONHS CBONCTB
A kpuctayioB. XKuakue kpucramuibl. CoBpeMeHHbIE MaTepHAaIb
3.34 [InaBnenue u KpucTayM3anus. Y [esbHas TerioTa miasineaus. Cyoaumanus
3.3.5 YpaBHEHHE TEIUIOBOTO OaslaHca




TexHUuecKkne yCTPOMCTBA: THUTPOMETP U ICUXPOMETP, KAIOPUMETP,

3.3.6 TEXHOJIOTMM TOJyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE
HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [IpakTrueckue paboTel. Mi3aMepeHue BIaXHOCTH BO3yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 DneKTpu3anus Tel. DIeKTpUIecKui 3aps. JBa Buaa s3MeKTpUUYECKUX 3apsI0B
4.1.2 [TpoBOTHUKH, TUAIIEKTPUKH U MOTYIIPOBOAHUKH
4.1.3 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsaoB. 3akon Kymona
415 Onekrpudeckoe mone. Hampsok€HHOCTh 3nekTpudeckoro mois. [IpuHmwm
o cynepno3uuu. JINHUM HanPsHKEHHOCTH IEKTPUYECKOTO OIS
41 4.1.6 Pabota cun snextpocrarudeckoro nodisi. [loteniman. Pa3nocts noTeHuanion
417 [IpoBOAHMKM ¥ [UAJNEKTPUKA B TMOCTOSHHOM DIJIEKTPUYECKOM  TOJIe€.
o JusnexkTpudeckasi pOHUIIAEMOCTb
418 OnexTpoéMkocTh. KonnmeHcarop. DneKTpoEMKOCTh MIIOCKOTO KOHACHCATOPA.
o DHeprus 3apsKEHHOr0 KOHIEHCaTOpa
TexHUYeCKue yCTPOMCTBA: AIIEKTPOCKOI, SJIEKTPOMETP, JICKTPOCTATHUECKAS
4.1.9 3alliTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYUHBIN
MIPUHTEP
4.1.10 [TpakTuyeckue paboTel. MI3mepeHue 31eKTpoEMKOCTH KOHIEHCaTopa
[MOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOro TokKa. McTouHMKu
o toka. Cuia Toka. [TocTostHHBIH TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ydacTka 1enu
4.2.3 DNEKTPUUECKOe COMPOTUBIICHHE. Y AETbHOE COMPOTHBIICHNE BEIIECTBA
4.2.4 [TocnenoBarenpHOE, MapaUIEIbHOE, CMEIIAHHOE COSTMHEHHE TPOBOTHIUKOB
4.2.5 PaGora snexrpuueckoro Toka. 3akoH Jlxxoyns — Jlenuna
4.2.6 MonIHOCTh 3JEKTPUYECKOTO TOKA
anexkTpoABmkKymas cuia (ganee — DJIC) u BHyTpeHHEe CONpPOTHUBIIEHUE
4.2 4.2.7 MCTOYHMKA TOKa. 3aKkoH OMa JJis TIOJTHOM (3aMKHYTOM) DJIEKTPHYECKOM TIEIH.
KopoTtkoe 3aMbIkanne
428 DONeKTpOHHAsT  MPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCHUMOCTH
o COIPOTHBIICHUS METALJIOB OT TeMIteparypbl. CBEpXIPOBOIUMOCTh
4.2.9 DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3NIEKTPOHHBIX MMyYKOB
4210 [TomynpoBOTHUKH. CobcTBeHHas 51 IpUMECHAas MIPOBOIMMOCTD
o nmorynpoBoiHUKOB. CBoMcTBa p-n nepexosa. [lomynpoBoHUKOBBIE TPHOOPHI
49211 DNEKTPUYECKH TOK B DIEKTPOIUTAX. IDJICKTPOIUTHYECKAS AUCCOIUAITHS.
o DrekTposus
4912 OJIeKTpUYeCcKuid TOK B ra3zax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN

paspsan. Paznuusble TUIIBI CaMOCTOSTENBHOTO paspsana. Moinnus. [lnazma




TexHuuyeckue yCTpPOHCTBA: aMIEPMETP, BOJBTMETP, PEOCTAT, HCTOUHUKH
4213 TOKa, 3JIEKTPOHArpeBaTesbHbe MPUOOPHI, IIEKTPOOCBETUTENbHbIE MPHOOPHI,
o TEPMOMETP  CONPOTHUBIICHUS,  BAaKyyMHBId  JHOJA, TEPMUCTOPHl H
(oTOpE3nUCTOPHI, MOTYIPOBOAHUKOBBIN MO, TAIbBAHUKA
[TpakTrueckue paboThl. M3yueHue cMemanHOro COeIMHEHUs PE3UCTOPOB.
4.2.14 N3mepenne DJIC HWCTOYHMKA TOKAa M €r0 BHYTPEHHETO COINPOTHBIICHUS.
Hab6mronenue anexrponuza
11 KJIACC
K Kox
o nposepsieMoro IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUSA
pasjena
Jj1eMeHTa
4 SJIEKTPOANMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMATHUTHA S UHAYKUUA
43.1 [ToctosiHHbIE MarHUTHI. B3auMoielicTBE TOCTOSTHHBIX MarHUTOB
MaruautHoe noJie. BekTop MarHuTHOM MHAYKIUU. [IpuHOMn cynepno3uuuu.
4.3.2 JInann marautHOM MHAYKIMM. KapThHAa NTMHUN MarHMUTHOM MHIYKLHH IOJIS
MOCTOSTHHBIX MarHUTOB
MarautHoe 1oje MPOBOJHUKA ¢ TOKOM. KapTuHa NWHUN TONS IJIMHHOTO
4.3.3 IpSMOTO TIPOBOJHHMKA M 3aMKHYTOTO KOJBIIEBOTO INPOBOJIHUKA, KATYIIKH C
tokoM. OnbIT OpcTena. BzanmoeiicTBre MPOBOTHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyJb U HallpaBJICHNE
435 Cuia Jlopenia, e€ MOAyJib U HarpaBieHue. [IBrkeHne 3apspkeHHOM YacTUIIBI
e B OJIHOPOTHOM MarHUTHOM ToJie. PaGora cusibl JlopeHia
4.3.6 SIBneHune ANeKTPOMAarHUTHON UHAYKIIUU
4.3 437 IToTok BekTOpa MAarHUTHOM MHIIYKIIUU
4.3.8 O/1C uHayKuMu. 3aKOH IeKTpoMarHuTHoM nHaykuun dapanes
43.9 BuxpeBoe oanexkrpuueckoe mnose. IJIC HMHAYKIMH B TIPOBOJHHKE,
o JBIDKYILEMCSI TOCTYNATEIbHO B OJJHOPOIHOM MarHUTHOM I10J1€
4.3.10 [Tpasuiio Jlenna
4.3.11 WNunyktuBHOCTE. SIBnenue camonnaykunu. 3J1C caMOMHIYKIIMH
4.3.12 DHeprus MarHUTHOT'O TOJISl KaTyIIKHU ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
4314 TexHUYeckne yCTPOMCTBA: TIOCTOSHHBIE MAarHUTHI, SJEKTPOMArHHTHI,
h AJIEKTPOIBUTATEIh, YCKOPUTEIHN SJIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS TIE€Yb
[IpakTnueckue paboTel. M3yueHne MarHUTHOTO MOJI KaTYIIKHM C TOKOM.
4.3.15 WccnenoBanme nEWCTBUS TIOCTOSHHOTO MarHWTa Ha pPaMKy C TOKOM.
HccnenoBanue sBJIEHUS 2JIEKTPOMArHUTHOM MHIYKIINH
5) KOJIEBAHU A U BOJIHBI
£ 1 MEXAHUYECKUE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA
' 5.1.1 Konebarenpnas cucrema. CBoOonmuble  KosebaHus.  ['apMoHMUecKue




5.2

koneOanus. [lepron, gactoTta, ammumutyaa u ¢gaza KojgeOaHUuH

5.1.2 [IpyxuHHBI MassTHUK. MaTeMaTHYECKUI MAATHUK
513 VYpaBHeHHEe TrapMOHHYECKUX KosebaHui. KuHemaTHueckoen IMHaAMHYECKOe
o OMKCaHKe KOJIeOATeIbHOTO IBUKCHUS
[TpeBpaleHye 3Hepruy Npyu rapMOHMYECKUX KojeOaHusX. CBs3b aMIUIUTYAbI
514 KOJIeOaHUI MCXOTHON BEIMYHMHBI C aMIUIUTYIaMH KOJICOaHUH €€ CKOPOCTH U
YCKOpEHHUs
Konebarenbubiit  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoJeOaHUS B
5.1.5 UJeaTbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHUS MEXAY MEXaHHYCCKUMHU U
3JIEKTPOMarHuTHeIMU KosnebanusmMu. @opmyna Tomcona
5.1.6 3aKOH COXpaHCHHSI SHEPTUH B UJICATLHOM KOJIeOaTSIIbHOM KOHTYPE
517 BoiHyxieHHbIe MexaHudyeckue Kosiebanus. Pe3onanc. PezoHaHcHast kpuBasl.
o BhIHyX1eHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHHUS.
518 [lepemennsiit Tok. CHHYCOUJANbHbBIN IEPEMEHHBIN TOK.
519 MOILIHOCTh HEPEMEHHOr0 TOKa. AMIUIUTYAHOE M JEHCTBYIOLIEEe 3HAuCHHE
o CHJIBI TOKA ¥ HATIPSHKEHUSI
Tpancdopmarop. IlpousBoacTBo, nepenaya U MoTpedICHUE IEKTPUUECKON
5.1.10 SHEpPruu. DKOJIOIHYECKHE PUCKH IPU MPOU3BOJCTBE IEKTPUUECKOM SHEPruH.
KynbpTypa ncnonabp3oBaHus 3J€KTPO3HEPTUH B TOBCETHEBHOM KU3HU
5111 TexHuueckue ycrpoiicTBa: ceiicMorpad, 3JIEKTPUYECKUN 3BOHOK, JMHHUH
o 3JIEKTpOIEpeaay
[Ipaktuyeckue pabotel. MccnenoBaHue 3aBUCMMOCTH TMEpHOJAa  MajbIX
5112 KoJIeOaHWH Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl rpys3a. McciemoBanue
o MIEPEMEHHOTO TOKA B LU U3 MOCIIEA0BATEIFHO COSAMHEHHBIX KOHACHCATOPA,
KaTyIIKH U PE3UCTOpa
MEXAHNWYECKUE N S3JIEKTPOMATI'HUTHBIE BOJIHBI
591 MexaHudeckue BOJHBI, yCJOBHs pacnpocTtpaHenus. llepmon. CKopocTb
o pacrpocTpaHeHUs U JJIMHA BOJHBL. [lonepednblie ¥ po10JibHbIE BOJTHBI
522 WnTepdepenius u qudpakius MEXaHHIECKUX BOJH
5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3Byka
DJIEKTPOMAarHUTHBIC BOJHBI. YCIIOBHS W3TyYCHHS DJICKTPOMArHUTHBIX BOJH.
524 B3aumnas opuenTtanus BektopoB E, B m v B anexkTpoMarHuTHOI BOJNHE B
BaKyyMe
CBoiicTBa  3JIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KEHUE,  INPEIIOMIICHHE,
525 nossipu3anus, audpakuus, uHtepdepeHusa. CKOpPOCTh AJIEKTPOMarHUTHBIX
BOJTH
526 [Ikana 3meKTpOMarHUTHBIX BOJH. [IprMeHeHHe >JeKTpOMAarHUTHBIX BOJH B
o TEXHUKE U OBITY
597 [IpuHIMIIBI paANOCBA3U U TeJIeBUAEHUs. Paguonokanus. DIEKTPOMarHuTHOE
o 3arpsA3HEHUE OKPYKAIOIEH CpeIbl
508 TexHuueckue ycTpoOHCTBAa: MY3bIKAJIbHBIE WHCTPYMEHTBHI, YJIBTPa3BYKOBas

JMUarHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, pPaJiuonpUEMHUK, TEICBU30D,




anTeHHa, tenedon, CBU-neup

OIITUKA

5.3.1 [IpsamoniuHetHOE pacpoCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyd cBera
532 OtpakeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune m3o0paxeHuil B
o IJIOCKOM 3€pKajie
533 [Ipenomienue cBeta. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIIOTHBIN NOKa3aTeib
e PETIOMIICHHUS
534 [TonHoe BHyTpeHHee oTpakeHue. IIpenenpHbl yron MojJHOro BHYTPEHHEIo
o OTpaKEHHUs
5.35 Hucnepcus ceera. ClnoxxHbli coctaB 6enoro csera. Lser
CoOuparomue u  pacceuBaromive JuH3bl. ToHkas suH3a. DoKycHoOe
536 paccTosiHMe M ONTHYECKas CHiIa TOHKOW JTUH3BL. [locTpoeHne n3o0paxeHuii B
h COOMpAIOIIMX W pacceuBaroIUX JuH3ax. @DopMyina TOHKOH JIMH3BL.
YBennueHune, 1aBaeMoe JTUH30M
5.3 5.3.7 [Ipenensl NpUMEHUMOCTH F€OMETPUUECKON ONITUKU
WNurepdepenuus cBera. KorepeHTHblE HWCTOYHUKU. YCIIOBUS HAOIIOACHUS
5.3.8 MaKCUMyMOB M MHHUMYMOB B HUHTep(EpPEHIIMOHHON KapTHHE OT JBYX
CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakmus  cera. [udpakumonnas pemérka. YciaoBue HAOIIOICHUS
5.3.9 TJIABHBIX MAaKCHMyMOB TIpH TAJ€HHM MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(GPaKIUOHHYIO PEHIETKY
5.3.10 [lonstpusanus cera
TexHuueckue yCTpoWcTBa: OYKHM, Jyma, QoToannmapaT, MPOEKIMOHHBINA
5.3.11 amnmapar, MUKpPOCKOI, TEJECKOI, BOJOKOHHAas ONTHKa, JIU(pPaKIUOHHAS
pemérka, HoJspouL
[IpakTnueckue paboThI. N3mepenue IoKasaresist [IPEIOMIICHUS.
5.3.12 HccnenoBanue cBOMCTB m300pakeHuii B nuH3ax. HaOmronenue aucnepcun
CBeTa
SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
I'panuubl MPUMEHMMOCTH KJIacCHYECKOM MeXaHHKH. [locTynaTel Teopuu
6.1 OTHOCHUTEJIbHOCTU: HHBAPUAHTHOCTH MOJYJsI CKOPOCTH CBETa B BaKyyMe,
HPUHIUI OTHOCUTENBHOCTH DHHINTEeHA
6 6.2 OTHOCHUTEITPHOCTh OJIHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHH W COKpAaICHHE
' JUTAHBI
6.3 DHeprusi ¥ UMITYIIEC CBOOOTHON YaCTHIIBI
6.4 CBsI3b Macchl ¢ HEPrHEN U UMITYJIBCOM CBOOOJHOM YaCTHIIBI. DHEPTHsl TOKOS
' CBOOOIHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOI OIITUKH
71 711 ®otonbl. Dopmymna [Inanka cBs3u sHEPrUM (HOTOHA C €r0 YaCTOTON. DHEPTUs
' o ¥ UMITYJIC (POTOHA
7.1.2 OtkperTe U uccnenosanue Gorodpgexra. Onbitel A.I'. CToneroBa. 3aKOHBI




dboTtorpdexra

VYpaBuenue DiinmreiiHa g ¢oroaddexra.  «KpacHas  rpaHunay

713 dorodddexra
7.1.4 Hasnenue ceera. Onbitel [1.H. Jlebenena
7.1.5 XHUMHUYECKOE NEUCTBUE CBETA
716 TexHUYeCKHE YCTPOHCTBA: (OTORIEMEHT, POTONATUHK, COTHEUHAsT Oarapes,
CBETOAMO/
CTPOEHUE ATOMA
791 Monenb atoma Tomcona. OnbiTsl Pezepdopaa mo nccienoBaHuio CTpoeHust
o aroma. [TnaneTapHas MOJIENb aToMa
[Toctrynatel bopa. M3nydyenue u norjiomieHrne GOTOHOB MPH MEPEXOAE aToMa C
7.2.2 OJIHOTO YPOBHsI 3HEpruu Ha Apyroil. Buasl cnektpoB. CnekTtp ypoBHEH
SHEPTUU aToMa BOJ0po/a
7.2 793 BonnoBbie cBoiicTBa yacTtuil. Bonusl ne bpoiinsa. KoprnyckynsipHo-BOIHOBO
o nyanusM. Judpakuus 371eKTpOHOB Ha KpUCTallIax
794 CrioHTaHHOE ¥ BBIHYXJIEHHOE HM3JIydeHHE. Y CTPOWCTBO M MPHUHIHMIT PaOOTHI
o nasepa
795 TexHu4YecKne YyCTPOMCTBA: CHEKTpPaJIbHBIM aHamu3 (CIEKTPOCKOII), Jia3ep,
o KBaHTOBBIN KOMIIBIOTED
7.2.6 [TpakTuyeckue padotel. HabmoneHne aMHeHYaToro cuekTpa
ATOMHOE A1PO
7.3.1 MeTto/1b1 HAOMIOACHUS U PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHUII
OTtkpbiTHE paguoakTUBHOCTU. OnbITEl Pe3epdop/a mo onpesaenennio coctaBa
7.3.2 pammoakTuBHOrO u3my4deHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydeHUsI.
BrnusiHue pagunoakTUBHOCTH Ha JKUBBIE OPraHU3MBbI
733 OtkpeiTHE TIpoTOHA M HeWTpoHa. Hyknonnas moxens sigpa I'eitzenOepra —
e WBanenko. 3aps sapa. MaccoBoe uncio sapa. M30Tors
734 Anbda-pacniaf. ODIEKTPOHHBIH U TO3UTPOHHBIN OeTa-pacman. [amma-
o u3NydeHue. 3aKOH paMOaKTUBHOTO pacmajia
7.3 7.35 DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl siapa
7.3.6 SAnepHsble peakiuu. [lenenne u CUHTES siep
737 Anepusiii peaktop. TepmosiaepHblii cunTe3. [IpobmeMbl UM TEpPCHEKTHUBBI
o SJICPHON PHEPTETUKHU. DKOJOTHUECKUE aCHIEKTHI SA€PHON SHEPTreTUKH
738 OneMeHTapHble 4YacTHIpl. OTKpbeITHE NO3UTpoHA. DyHIAMEHTaIbHBIC
e B3aUMO/ICHCTBUS
739 TexHuueckue ycTpoiicTa: T03UMETp, Kamepa BuibcoHa, saepHBIA peakTop,
aToMHas 6om0a
2310 [IpakTueckue pabotel. MccnenoBanue TpekoB YacTUll (IO TOTOBBIM
o ¢ororpadusim)
8 OJIEMEHTHI ACTPOOU3UKU
8.1 Bun 3Bé3mHoro neba. Co3Besnusi, spkue 3BE3MBI, IJIAHETHI, WX BHUIAUMOE




NIBIDKEHHUE

Conneunas cucrtema. Ilnanersl 3emMHOM rpymnnbl. IlnaHeThI-TUraHTBl M UX

82 CIIyTHUKH, KapJIMKOBbIE TUIaHeThl. Manble Tena COIHEYHON CUCTEMBbI
8.3 Comnnne, potochepa u atmochepa. CoHeuHass aKTHBHOCTh
8.4 Ncrounnk sHeprun CosHIa U 3BE3]]
3BE31bl, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, pajanyC,
8.5 TEMIEpaTypa, HUX B3auMOCB3b. JluarpamMma «CHEKTpaJIbHBIM Kjacc —
' CBETUMOCTB». 3BE3/bI [JIaBHOM IIOCIIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUIS 3BE3]1 INIABHOM MOCIIEI0BATEIIBHOCTH
8.6 Buyrtpennee  crtpoenue  3BE3n.  CoBpeMEHHBbIE — NIPEIACTABJIECHUA O
' IPOUCXOXKACHNUHU U 3Botoluu CosiHLa U 3BE3]1. DTanbl KU3HU 3BE3]L
Mneunsiii Ilyte — nama INanaktuka. CnupanpHas cTpykrypa [amakTukwy,
8.7 pacnpeznenenue 3B€3x, raza u nsuid. [lonmoxenue m nBuxenue ConHua B
[Nanaktuke. [lnockas u chepuyeckas noacucreMsl ['anakTuku
88 Tunsl ranaktuk. PaguoramakTtuku w KBazapel. YUEpHbIE ObIpbl B sApax
' rajlaKTUK
Bcenennas. Pacmmpenne Beenennoii. 3akon Xa00ia. Pazberanne rajiakTuk.
8.9 Bospacr u pannyc Beenennoii, reopust bonbioro B3peiBa. Monenb «ropsueit
Bcenennoi». PennkroBoe usnyuenue
8.10 MacmtabHast  cTpyktypa Bceenennoit. Meraranaktuka. Hepeménnsle

po0JIeMbl ACTPOHOMUH




IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEGOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHEIO
OBHIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

1

HpOBepﬂeMble TPGGOBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’[bH0ﬁ NporpaMMmaI CpeaHEro oﬁmero 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh yMEHUU paclio3HaBaTh (PHU3WYECKUE SBJIEHUS (IIPOLIECCHI) H

O00BACHATH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJ'Ia,I[eHI/IC OCHOBOIIOJararonmmMmn (1)I/I3I/I‘16CKI/IMI/I IIOHATHUAMU u BCINMYHMHAMHU,

XapaKTepU3yIOUUMU (PU3UIECKUE TTPOLIECCHI

ChopMupoBaHHOCT ~ YyMEHUH NPUMEHATb 3aKOHBl  KJIACCHMUECKOW  MEXaHMKH,
MOJICKYJISIPHOM (PU3UKH U TEPMOJINHAMHKH, HIEKTPOAMHAMUKH, KBAHTOBOW (DU3HUKH IS
aHaM3a M OOBSCHEHMs SIBICHUM MHUKPOMHpPA, MAakKpoMHpa M Merammpa, pasjinyarb
ycinoBUsa (IpaHUIbl, OOJIACTH) TNPUMEHUMOCTH (U3NYECKUX 3aKOHOB, ITOHMMATh
BCeOOIMI Xapakrep (pyHIaMEHTaJIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTh MCIOJIb30BaHUS
YACTHBIX 3aKOHOB; AaHAJIM3UPOBATH (HU3UYECKHE NPOIECCHI, HCIONB3YsS OCHOBHEIC

IMOJIOKCHH, 3aKOHBI 1 3aKOHOMCPHOCTH

ChopMHUpPOBAaHHOCT,  yYMEHHS  pa3iMyaTh  yCJIOBUA TMPUMEHHUMOCTH  Mojele

(bu3NYECKUX TEJ U MPOLIECCOB (SIBJICHUH)

CdopMupoBaHHOCTh YMEHHUSI pellaTh PACUETHBIE 3a7aud C SIBHO 3aJlaHHOW M HESIBHO
3aJaHHOM (u3Myecko MOJENTBbIO: HAa OCHOBAHWM aHAlIM3a YCJIOBUS BBIOMpAThH
¢u3nueckue MoJeNu, OTBeYarollue TpeOOBaHMAM 3aJlaud, HPUMEHATH (QOPMYIIBL,
3aKOHbBI, 3aKOHOMEPHOCTH M IMOCTYNAThl (PU3NYECKUX TEOpUH MpPU HCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJOB DEIICHMs 3aJad, IPOBOAUTH PACUETHI HA OCHOBAaHUU
UMEIOIIMXCA JaHHBIX, AaHAJIM3UPOBATh PE3YNbTaTbl M KOPPEKTUPOBATH METOJBI

peuicHus € y‘-IéTOM MOJIYUYCHHBIX PC3YyJILTATOB

Pemate kauecTBeHHBIE 3aaa4u, Tpe6yloume NPUMCHCHUSA 3HAHUM U3 Pa3HbIX pa3aciioB
IIKOJIBHOT'O KYypcCa (I)I/ISI/IKI/I, a TaKKXC HHTCrpannuunu 3HAaHUU U3 Apyrux npcaMeToOB
C€CTCCTBECHHOHAYYHOT'O IMHUKJIA: BBICTpAWBATH JIOTHYUCCKYIO LECIIOYKY paccy>1<)1eH1/H71 (¢

0H0p0171 Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (I)I/ISI/I‘IGCKI/IG SABJIICHUS

BJ'Ia}I[eHI/Ie OCHOBHBIMH MC€TOJaMHW HAYYHOI'O IMO3HAHHA, HCIIOJIB3YCMBIMHU B (1)I/ISI/IKCI
MPOBOAWTH TMpPSMbIE M KOCBEHHbIE U3MEpPEHHs] (U3NYECKUX BEIUYUH, BBIOUpPAS
ONTUMANBHBIA CHOCOO W3MEPEHUS U UCIHOJb3yS H3BECTHBIE METOABl OILICHKH
MOTPEITHOCTEH M3MEPEHHH, MPOBOJWTH HCCICIOBAHUE 3aBHUCHUMOCTEH (PU3MUECKUX
BEJIMYMH C UCTOJIb30BAHUEM MPSAMBIX U3MEPEHUH, OOBSICHITH MOJIYYECHHbIE Pe3yNIbTaThl,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/I€ TCOpHH, 3aKOHBI U NOHATHA, U [ACJIIATb BBIBOIbBI; CO6HIOI[aTI>
nmpaBmiia 0€30MacHOr0 TpyJda MpH TNPOBEACHHUH HCCIEAOBAHWN B paMKax y4eOHOTo

OKCIICPUMCHTA H y‘le6HO'I/ICCJ'Ie,£[0BaTeJ'IBCKOI71 JCATCIIBHOCTH C HCIIOJb30BaHHUEM




U (PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYIOBAHHS

ChopMupoBaHHOCTH YMEHUI aHAIM3UPOBATh U OICHMBATH IMOCIEICTBUS OBITOBOU H
MIPOU3BOJICTBEHHON JESATENLHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3NYECKUMH MpOlIeccaMu,
C TMO3UIMUH SKOJOTMYECKONl 0e30MacHOCTH; MPEJICTaBICHUH O palUOHAIBLHOM
IIPUPOJOINOIIB30BAHUH, 4 TAaK)K€ Pa3yMHOM HCIIOJIb30BAHUM JOCTHKEHUHW HAYKH M

TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEI0BEYECKOTO 00IIeCTBa

10

OBnageHne pa3MyHBIME  crioco0amMu  paboTel ¢ HH(pOpMarmed (PU3NIECKOro
COAEP)KaHMUS C WCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHII;
pa3BUTHE YMEHHMH KPUTHYECKOTO aHAJM3a M OLEHKH JOCTOBEPHOCTH IOJIy4aeMOM
uHpopMaun

ChopMupoBaHHOCT YMEHMH MPUMEHATh OCHOBOIOJAraroIlde acTPOHOMHUYECKHE
NOHATHUS, TEOPUM W 3aKOHBI ISl aHAIM3a M OOBACHEHHS (U3NYECKHUX IPOIECCOB,
NPOUCXOMIINX Ha 3BE3NAaX, B 3BE3JHBIX CHUCTEMaxX, B MEXKTAIAKTHUYECKOW Cpee;

IBIKEHUS HEOECHBIX TeJI, DBOIIONMHU 3BE31 M BeenenHoi




INEPEYEHD DJIEMEHTOB COILEP KAHUA, ITPOBEPAEMBIX HA EI'D 11O
PU3UKE

Kon Kon
pa3iena »djeme IIpoBepsieMblii 3JieMeHT COAePKAHUS
/TeMBI HTA

1 MEXAHUKA
11 KMHEMATHKA

MexaHnudeckoe JABHKCHUC. OTHOCUTEILHOCTh MEXaHHYSCKOTO JABVKCHUA. Cucrema

111

oTcuéra

MarepuanbHas TOUKa.

7 TPacKETopHa
E€ pamiryc-BeKTop:
Ple)=(xle) pe)=(r)),

TpaeKTopIIs,

HepeMelIeHIIe:
Ar=7(ty)—r(t)=r, -1 = *
= (Ax, Ay, Az),

1.1.2

IIYTE.
Cro:keHIle nepeMeleHHIL:

Ay =4, +47

CKOpOCTB MaTepHaHBHOP’I TOYKHU:

'

Ax ,
113 v, =—L =X,. aHaJoTI4YHO v, =y, U.=Z,.
t—=0

CIoxeHHe CKopocTell: o, =0, + 0, -

Brluucnenue nepeMenienys 1 MyTu MaTeprualbHOW TOYKH ITPU MPSIMOJIMHEHHOM

JBIDKCHUU BJIOJIb OCH X TIO TpauKy 3aBUCUMOCTH Vx(t)

114




w _ AD _,
‘VekopeHIe MaTepHaIbHOI TOIKIL: d = — =0,'= [a,ﬁ. .a_.a_ ] .
AL |y -
ﬁl‘)‘ f Vor ] o
a =—= =(v,),". aganormaro a, =(v, ', a.=(v.)’"
A |y ‘
PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE:
1.15
xX(t) = xg + Voxt VU (t) — voy = const
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE!
at’
x(t)=x,+u,t +——
vit)=v, +at
1.16

a, = const

UEJ.T - U_ll.'r = EH.‘I.' [Il _Il]

U e U'\
]._.[IJII IBILKESHINI B QTHOM HAIIPABIISHHIH IIVIE S = %-I

Y

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

Vi

Yo £

O Xp X

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

1.1.7 "_1'{;}:_1'\,} +U&ﬁ.?:.\:¢ +USC{}50'.-?

P . 2
1,1'{?} =¥, t Ut +gJT =V, +ysina- I—STT

v (t)=u, =u,cosa

v.(t)=v,, +g1f=v,sina— gt

=0

ta (g

; =—g =const

KpuBonuneiinoe npuxenue. /[BnxeHne MaTepuaabHON TOUKH 110 OKPYKHOCTH.
VYrioBas U IMHEHHas CKOPOCTh TOUKH:

v=wR.

1.1.8

21
HpI/I PaBHOMCPHOM ABUKCHUU TOYKH 11O OKPYKHOCTH W = T = 271V

2
v
LleHTpOCTpeMUTEILHOE YCKOPEHHE TOUKH: (e = — = w?R

[TonHOE ycKOpEeHUE MaTepUaIbHON TOUKH




1.1.9

Teépnoe Teno. [locTtynarenbHoe U BpalaTeIbHOE IBUKEHHUE TBEPAOTO TENA

1.2

1.3

JTMHAMUKA

HNuepunaneubie  cucremsl  orcu€ra. Ilepseiii  3axkoH  Herorona. Ilpunnun

1.21
oTHOcuTenbHOCTH ["anunes
1.2.2 | Macca tena. IlmoTHOCTB BemiecTBa: p = %
123  Cuna. [TpuHIMn Cynepnosunu Cuit: Fyaguoneiicrs = F1 + Fo ..
Bropoii 3akon Hetorona: s marepuaibHoit Touku B CO:
124 - - - >
F, = may, Ap = FAt ipu F = const
o—{——t=
E F-
12 21
1.25
Tperuii 3akoH HproTOHA 119 MaTepUaIbHbIX TOUEK: Fi, = —F,y
3aKOH BCEMHUPHOTO TATOTEHMS: CHJIBI MPUTSHKEHUS MEXKIYy TOUCYHBIMH MaccaMu
PaBHBI:
mym,
F=6—73
1.2.6
Cuna tsokectd. LleHTp TskecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI N Haj
MOBEPXHOCTHIO MIaHeThl paaunycom RO:
GMm
mg=———
97 Ry +hy?
1.2.7 Cuna ynpyrocrtu. 3akon ['yka: F, = —kx
Cuna tpenus. Cyxoe TpeHHE.
108 Cuina Tpenus ckonbxenus: Fr, = uN
Cuna tpenus mokost: F, < uN
Koaddunment tpenus
F
1.2.9 [asnenue: p = ?l
CTATHKA
o
F
1.31

MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpaliCHUA:

>

IM| = FI, tae | — meyo cunbl F OTHOCHTENIBHO OCH, IIPOXOIsiieii uepes Touky O

NEPIEeHIUKYISIPHO PUCYHKY

1.3.2

[enTp macc Tena. L{eHTp Macc cucTeMbl MaTepHalbHBIX TOYEK:




> -

myr + myry,+...

n
Hert my +my+...

—

B OAHOPOJHOM II0JIC TAXKECTHU (g = const> LOEHTP MAcCC T€jIa COBIAAacT C €ro

LOCHTPOM TAXKCCTU

VYcnosus paBHoBecus TBEpaoro tena B UCO:

133  [M;+M,+..=0
\[F] +F+...=0
1.3.4 3axon [lackans
1.3.5 JlaBnenwme B xxuukoctu, nokosuieics B UCO: p = py + pgh
3aKkoH Apxumena: Fpp, = ;PBmecm
13.6  eciu eno n KUIKOCTh TOKOATCS B UCO, 10 Fppy = pGVipirecn
VYcnoBue miaBaHus TEI
14 3AKOHbBI COXPAHEHN A B MEXAHUKE
1.41  Wmnynsc MaTepuanbHOi TOUKH: p = mv
142 Nmnynbe cucTeMsl T p = p; + po+...
3aKOH MU3MEHEHHUS U COXPAaHEHUs UMITYJIbCa!
1 4 3 B I/ICO Ap = A(pl + p2+ . ) = FlBHe]_lIHAt + FZBHeLHHAt-l_' ,
B UCO , eciu Ap = A(p; + pp+...) =0, ecnu Fippemn + Fopnennt---= 0
PeakTuBHOE JIBMKEHUE.
F
1.4.4 Ar X
Pabota cuitbl Ha MajIOM MTepeMeIeHUH:
A=|}?'|- |A7|-cos o= F, - Ax
{;
0}
145 MOIIHOCTh CHUJIBI: €CIH 32 BpeMsi At paboTa CHIIBI H3MEHSETCS Ha , TO MOIIIHOCTh
AA
P=— =F-vu-cosu
Aty

CHJIBI




1.4.6

o mv? p?
KuneTnyeckas SHEPrust MATCPUANBHOH TOUKM: Eyyy = —— = —

3aKOH N3MEHEHUS KUHETUYECKOW SHEPTUU CUCTEMBI MaTepuaibHbIX Touek: B 1CO

AExkun = Al + A2 + ...

1.4.7

1.4.8

HOTCHHI/IaHBHaﬂ OHEPIuA: AJid NOTCHIUAJIbHBIX CUJI
A12 = ElrIOTeHu - EZHOTeHu_= AEHOTEHLI
HOTCHHI/IaHBHaﬂ OHEpPIusa MaTepHaJ’II:HOfI TOYKH B OJHOPOAHOM IIOJIE TAXKCCTH:
EHOTeHu =myg h

kx?
TloTenuuanbhas SHePrust ynpyro 1eOpMUPOBAHHOTO TeNa: Epgreny = —-

33.KOH HU3MCHCHUS U COXPAHCHUA MEXAaHUYECKOU OHCPI'Uu:
Fiex = B + Emmm~
B IICO AE,ex = Agcex menorern. cuns
B IICO AE,x = 0. eCIH Azcex menoresn. cax = 0

1.5

MEXAHUYECKUE KOJIEFAHHMA 1 BOJIHBI

151

1.5.2

["apmonnueckue kolebaHus MaTepuatbHONM TOUKH. AMIUIUTYHA U ¢a3za KoIeOaHHH.
Kunemarnueckoe onucanue:

x(f) = Asin( ot +9,)

0,() =%/,
a(d=(v,),=—'x)=a +ax=0.

IJIe X - CMEIICHUE U3 PAaBHOBECHSL.

JlMHAMHUYECKOe OMUCanue: ma, = —kx,

DTO0 3HAuuT, 4T0 F, = —kXx.
DHEPreTUYeCKOe ONMHUCAHNE (3aKOH COXPAaHEHHUsI MEXaHUYECKON IHEPTUN):

-

JJM‘+£_M{m_Fc4 B

2 2 2 2

CBs13b AMIIINTYAbL Kose0anuii CMCUICHUA MaTepI/IaJIBHOﬁ TOYKH C aMIUIMTydaMHu

KoJIeOaHUH €€ CKOPOCTU M YCKOPEHHUS:
al
Upe =04, a_ =04

[Tepuon u yacToTa KoyieOaHMi:

[Tepron Manbix CBOOOAHBIX KOJEOAHUN MATEMATHYECKOTO MAasITHUKA!

T=21\{I
g




2.1

[lepron cBOGOTHBIX KOJIEOAHUN TPY>KUHHOTO MasTHUKA!

T=2m |-
k
1.5.3 Brmyxnennsie konebanus. Pezonanc. PesonancHas kpuBas
[Toriepeynblie 1 POAOIBbHBIC BOJIHBL. CKOPOCTh PaCpOCTPAHECHUS U UTMHA BOJIHBIL:
v
15.4 A=vT =y
WNurtepdepentius u qudpakius BOJIH
1.5.5 3yk. CkopocTbh 3ByKa
MOJIEKYJISAPHAS ®U3UKA. TEPMOJAMHAMUKA
MOJIEKYJISAPHAS ®U3UKA
Monenu cTpoeHus Ta30B, XKHUAKOCcTeH M TBEPABIX Tel. [lycTh TepMoauHaMHUYecKas
cucrema (Teno) coctouT u3 N olMHAKOBBIX MOJIEKYJI. TOraa KOJIMYECTBO BEUIECTBA
N m
2.1.1 v= N,
rne N, — umciao ABoraapo, M — macca cHCTeMbl (Tena), {4 — MOJSpHas macca
BEIIIECTBA
2.1.2  TemnoBoe IBM)KEHUE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 | B3anMojeiicTBHE YacTHUIl BELECTBA
2.14 uddysus. bpoyHoBckoe qBUKEHUE
2.1.5 | Mogens uneanpaoro raza B MKT
CBs3p MEXAy JaBICHHEM M CpPEAHEH KUHETHUYECKOH JHepruei MOCTyMaTeabHOro
TEIIOBOTO JIBM)KEHUS MOJISKYJT HIealIbHOTO Ta3a (ocHoBHOE ypaBHeHre MKT):
210 p——mﬂvl—zn-i{.%ﬂz -
; 3000 2 30 0"
rie MO — Macca OJTHOM MOJICKYIIBI, N = % - KOHIICHTPAIHS MOJICKYIT
2.1.7 AoOcomotHas Temneparypa: T =t+273K
CBs3b TemmepaTypbl Ta3a CO CpelHeld KWHETHYECKON SHeprued MoCTyMmaTeabHOTro
TEIIOBOTO JIBM)KCHHUS €T0 MOJICKYII:
2.1.8 : _
2.1.9 | VYpasuenue p =nkT
2.1.10 Mopaenp uaeanbHOTO Ta3a B TEPMOJIUHAMUKE:




2.2

| VpapreHEe MeHe1eeBa — KraneHpoHa

| BelpeukeHHe U1 BHYTPEHHEH 3HEPIHH

VpaBHeHle MeHeneepa — KianeiipoHa (IpHMeHHMbBIE (OpPMBT
3AMICII):

pRT

pV=%RT=vRT=NF(T, p=t

BBTpﬂ}I{EHIIE JIIA BH}-’TPEHHEﬁ SHEPTII OJHOATOMHOI'O HIEalIbHOI'O

raza (IpHUMeHIMEIe (POPMET 3aIIICH ):

U=3vRT =2k =3 RT —ve T=3 p1
2 2 21 v 2
2.1.11 3axon /lanpToHA IS TaBICHUS CMECH Pa3pPEIKEHHBIX Ta30B: p = p; + Pa+...
Mzomponiecchl B pa3pekeHHOM Tra3e ¢ MOCTOSHHBIM uucioM Mmoiiekyal N (c
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,
9112 H30X0pa (V = const): g = const
n3obapa (p = const): ; = const
I'padmueckoe npeacrasneHne uzomnporeccos Ha pV-, pT- u VT- quarpammax.
OObenMHEeHHBIH T'a30BbIi 3aKOH: % = const st IOCTOSIHHOTO KOJIMYECTBA BELIECTBA V.
Haceimmennbsie 1 HEHACHIIIEHHBIC Maphl. KadecTBeHHAss 3aBUCHUMOCTD IJIOTHOCTH H
2.1.13 naBieHHs HACBHIIEHHOTO TMapa OT TEMIEPaTyphbl, WX HE3aBUCHUMOCTh OT 00BEMa
HACHIIIIEHHOT0 Tapa
BrnaxnocTs Bo3ayxa.
2114 OTHOCHTENBHAS BIAKHOCTE: ¢ = —2merD) . Prapa(T)
Pracsmnapa(T)  Pracomapa (T)
2115 N3MmeHeHne arperaTHBIX COCTOSIHUN BEIIECTBA: UCTIApEHUE U KOHACHCAIUs, KUTICHHE
o KUIKOCTH
2.1.16 H3MeHEeHHE arperaTHBIX COCTOSHUH BEIeCTBA: TUIABJICHUE M KPUCTAUTA3AIIHS
2.1.17 TlpeoOpa3oBaHue YHEPTUU B (Pa30BBIX MEpexojax
TEPMOJIMHAMUKA
2.2.1 TemioBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BHYyTpeHHSS 3HEprus
293 Temonepenadya kak cmoco0 W3MEHEHUS BHYTPEHHEH »HeEpruu 0e3 COBepIIeHUs
" pa6otsL. KOHBEKIMS, TEILTOMPOBOIHOCTD, H3TydeHHE
KonuyecTBO TEMIOTHI.
224

Y nenpHast TEII0EMKOCTH BEIIECTBA C:




Q = cmAT

2.2.5

2.2.6

VY aenbHas TerioTta mapoodpaszoBanus L: Q = Lm.
VY nenpHas TemioTa miasiaeHus A Q = Am.

VY aenpHast TEIIIOTa CropaHus Tormuea : Q = gm

DOnemeHTapHass pabora B TepMoguHamuke: A = pAV. Beruucienue paboThl 1O

rpaduky nporecca Ha pV-auarpamme

2.2.7

2.2.8

[lepBblil 3aKOH TEPMOAMHAMUKU: Q1, = AUy, + A1, = (U, — Uy) + A4y
AIII/IaGaTa: le =0= A12 = (Ul — Uz) = AUlZ

Bropoii 3akoH TepmoaunHaMuku. HeoOpaTuMBbIe MpOIECChI

2.2.9

[Tpunimne! aeiicTBus TenaoBbix MarmuH. KIT:
(@)

1
o, g,

ZUHATD ZHaTD ZHarp

'r'|=

2.2.10

Maxkcumansnoe 3Hadenue KII. [{ukn Kapno:

T.. —T. T
Hax T = . :uzl_ﬂ
= M xapeo T T

HATD HaTp

2211

VYpaBHeHue TeroBoro 6ananca: Q; + Q, + Qz+...=0

3.1

3.11

SJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE ITIOJIE

DnekTpu3aiusi Tel W e€ MPOsBIEHUS. DJIEKTpUueckuil 3apsn. JlBa Buma 3apsija.

SHCMGHTapHLIIZ BHCKTpI/I‘lCCKI/Iﬁ 3apsna. 3akoH COXPAHCHUSA IJICKTPUICCKOT'0 3apdaaa

3.12

3.1.3

3.1.4

BiauMmoneiictBue 3apsa0B. Toueunrlie 3apAabl. 3aKoH Ky.]'IOHaZ

B OTHOPOAHOM BCHICCTBEC C I[HBHGKTpH‘ICCKOﬁ MPOHUITACMOCTBIO &

F:klfﬁl'l:?:_ 1 _|‘i"1|'1(?:

&1 4mes, 1

Onektpruueckoe nose. Ero neicTere Ha alIeKTpU4ecKue 3apspl

F

>

Hanpsok€HHOCTD 2n€KTpUUecKoro nois: E =

Anpo6Hbrit

ITone Toueunoro 3apsana: E, = k 12 ,
T

OJIHOpoIHOE 11o0JIe: E = const.

KapTunbl 1TMHUN HaNpsHKEHHOCTH ATUX TOJIEH

3.15

[ToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO TOJIA.

Pasnocts norenuumanos u Hanpspkenue: A, = q(¢p1 — ¢,) = —qA¢d = qU.
[ToTeHumanbHast SHEPrUs 3apsiia B JEKTPOCTATUIECKOM IMOJIE:

W =q¢ A=—-AW




w
[ToTeHIMa 3IEKTPOCTATUHIECKOTO TOJISA: ¢ = 7

CBsi3b  HaANpPsDKEHHOCTH TOJII M Pa3HOCTH TMOTEHIMAJIOB JUISL  OJHOPOJHOTO

anekrTpocrarnyeckoro momst: U = Ed

- - -

3.16 [IpuHIMIT Cynepno3uiuuy dMEKTPUIECKUX nonet: E = E; + Ey+..., ¢ = ¢ + ¢ +...
[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.
3.1.7 VcioBue paBHOBeCHs 3apsiiOB: BHYTPH MpPOBOJAHWKA E* =0, BHyrpM u Ha
MOBEPXHOCTU POBOHUKA (p = CONSt
318 JMdnekTpuKkd B 3JIEKTpOCcTaTUdYeckoM Toje. JudjexkTpuueckas MNPOHUIIAEMOCTb
""" Bemecrsa €
Konpencarop. DnexkTpoéMKocTh KOHAEHcaTopa: C = %
3.1.9 cers
DIEeKTPOEMKOCTD IJIOCKOTO KOHJeHcaTopa: C = TO = &eCy
[TapannenbHoe coeMHEHNE KOHAEHCATOPOB:
q=q + q2+...,U1 = Uz :---rCnapamI - Cl + Cz+
3.1.10 ' Hocnenosarensuoe coennuenne KOHJICHCATOPOB:
U=U; +U ! ! + ! +
= U 2...,q1=q2 =..., = - Y T..
CHOCJI Cl C2
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa:
3.1.11 W= qu _CU* q?
c 2 2 2
3.2 3AKOHBI TIOCTOAHHOI'O TOKA
Cuiia Toka:
_4g
3.2.1 At |50
[MoctosiuusIii TOK: | = const
st moctosiHHOTO TOKA ( = It
322 VYcnoBus CymecTBOBaHUS MIEKTPUIECKOTO TOKA.
" Hanpsxenne U n 3JIC E
3.2.3  3akon Oma ju1g yyacTka uenu: [ = %
DNEKTPUUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTb COINPOTHUBJICHHUS OJHOPOAHOTO
324 MPOBOJHMKA OT €T0 JJIMHBI U CEUeHUs. Y IeIbHOE COPOTUBIIEHUE BEIIECTBA.
2. |
R=p-
Ps
3.2.5 MHcrounuku Toka. IJ1C HCTOUYHHMKA TOKa:




ACTOpOHHI/IXCI/UI

E =
q
BuyTpeHHee conpoTuBIIeHNE UCTOYHHUKA TOKA

3akon OMa 11 MOJTHOM (3aMKHYTOM ) AekTpudeckoi nenu: E = IR + Ir, orkyna
/ E
" Rr

3.2.7

[TapayienpHOE COEIMHEHNE IPOBOIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapaﬂﬂ Rl RZ

HOCHQHOB&T@HBHOC COCAMHCHUC ITPOBOJHHUKOB!
U=Ul+U2+..,11=12=..
RHOCJI = Rl + R2+ .-

3.2.8

3.2.9

3.2.10

Pa6ora anexrpudeckoro Toka: A = |Ut.
3akou Jxoyns — Jlenna: Q = I?Rt

2
Ha pesucrope R:Q = A =I?Rt = IUt = %t

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA:

A4
P=—o0 =1U

At Ar—l
TeroBast MOIIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

P=PrR=Z v
R

=]

MOIIHOCTh UCTOYHMKA TOKA:

CBOOO/IHbIE HOCHUTENIM JJIEKTPUYECKUX 3aps/ioB B MPOBOAHHMKAX. MexaHU3MBI
IIPOBOJMMOCTH TBEPABIX METAJLUIOB, PACTBOPOB U PACIUIABOB JJIEKTPOJIUTOB, I'a30B.

[TonynpoBoauuku. [1oynpoBOJHUKOBEIN U0

3.3

MAT'HUTHOE ITOJIE

3.3.1

MexaHnyeckoe B3aUMOACHCTBHE MarHUTOB. MaruuTtHoe noje. BeKTop MarHUTHOMU

WHIYKIWW. [[puHIUMT Cyneprio3uiiuy MarHUTHBIX TTOJICH:




3.4

B = Bl +Bz+

JInann HHAYKOUKW MAarauTHOI'O ITOJIA. KapTI/IHa JIMHAMN HHAYKOUHW MAarouTHOI'O ITOJIA

IIOJIOCOBOT'O M HOI[KOBOO6paSHOI‘O INOCTOAHHBIX MAarHuTOB

OmneiT OpcTena. MarHuTHoe 1oJie MPOBOJHMKA ¢ TOKOM. KapTuHa nMHMNA MHAYKIUN

3.3.2 MarHuTHOrO MOJS JAJMHHOIO NPSIMOTrO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHHKA, KaTYILIKU C TOKOM
Cuita Amriepa, e€ HanpaBJICHUE U BEJIMUMHA:

3.3.3 -

F, = IBlsina, rae o, — yrojl MEXX1y HalpaBiICHUEM IPOBOJIHUKA U BEKTOPOM B
Cuiia JlopeHua, €€ HanpaBJI€HUE U BEIMYHMHA:

334 Fpop = q | vBsina, T7ie 0. — yroi Mex1y BEKTOpaMu v U B
JBrkeHue 3apsHKEeHHOW YacTHUIbI B OJJHOPOJHOM MAarHUTHOM I10JI€
OJIEKTPOMATHUTHAA MHAYKIOUA
[ToTok BEeKTOpa MarHUTHOM UHAYKIIMU:

® = B,S = BScosa

34.1

3.4.2  SBnenue snexTpoMarHUTHON nuAyKumu. D/1C unykuuu
3aKOH 2JIeKTpOMarHuTHOW nHAyKuuu dapajes:

3.4.3 AD

Af A=
Ly
\‘a U
i .

3.4.4 O/IC MHAYKIHMK B TIPSIMOM IIPOBOIHHUKE JUTHHOM |, IBMIKYIIIEMCS CO CKOPOCTBIO U
(v L ) B omHOpOIHOM MarHUTHOM Tionie B: | E; |= Blvcosa, Tae o — yroia Mexay
BEKTOpPOM B 1 HOpManbio n K IMJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI [Mv; eciiu
lLB,u vto | E; |=Blv

3.4.5 IlpaBuio Jlenna

@
UnnyktuBHOCTE: L = —, mim @ = LI.
3.4.6 e 1

Camonnaykuud. 9/]C caMonHayKIUu:




3.5

3.6

AT
E=-LL| =-II

30

3.4.7

351

LI?
3Hepr1/151 MarHUTHOI'O MOJIA KaTyIIKU ¢ TOKOM: W, = -

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

Konebatenbubiit kOHTYp. CBOOOAHBIE ANEKTPOMArHUTHBIE KOJeOaHUs B UA€aIbHOM

K0J1Ie0aTeIbHOM KOHTYpE:
[a() =G ensin( ot + o)

11[?] =g, =0, cos( et + @) =1 cos(ct +q)

- —22r_ 1
®opmyna Tomcona: T = 2rnvVLC , OTKyna w = ok

CBs3b AMIUIMTYBI 3apsgaa KOHACHCATOpa € aMHJII/ITYIlOI\/JI CHJIbI TOKa IIpH CBO60I[HI)IX
QJICKTPOMAaruauTHBIX KO/Ie0aHUAX B nacaJlbHOM KoJIEOATEILHOM KOHTYpC:

'gm=

(C))

3.5.2

3akoH COXPAHCHUS SHCPIUH B U1C€AJTIbHOM KoJie0aTeIbHOM KOHTYPC

3.5.3

354

355

BoinykeHHBIE 3JIEKTpOMAarHUTHbIE KosebaHus. Pesonanc

[Tepemennniit Tok. IIpow3BojcTBO, Tmepegada W MOTPEOJICHHE AIEKTPUUIECKOM

JHEPruu

cut LI* cu? LI’
+ = o = X — const.
2 2 2 2

CsoiicTBa OJICKTPOMAriuTHBIX  BOJIH. Bianmnuas OpHUCHTAlIud BCKTOPOB B

- -
>

3JIEKTPOMAarHUTHOM BOJIHE B Bakyyme: E L B 1 ¢

3.5.6

3.6.1

[Ixama OJICKTPOMArHUTHBIX BOJIH. HpI/IMCHeHI/IC OJICKTPOMAIrHUTHBIX BOJIH B TCXHHUKE

U OBITY
OIITUKA

[IpsamonuHEeiHOE pacIpoCTpaHEHUWE CBeTa B OJHOPOAHOM cpeae. TouedHbld

HCTOYHUK. .Hy‘-l CBCTa

3.6.2

3aKOHBI OTPAKEHUS CBETA. a = f

ol B

VPP aed

3.6.3

[TocTpoenune n300pakeHH B TUIOCKOM 3€pKajie

3.6.4

3aKOoHBI IIpECIOMJICHUS CBETA.




3.6.5

3.6.6

[Ipenomnenue cBera: nysina = n,sinf.

) c
AOCOIOTHBIN MOKa3aTeb MPEITOMIICHHS: N5, = -

9 n V.
OTHOCHUTEIBHBIN IMOKA3aTeIb MPETOMIICHUS: Ny = n—z = v—l
1 2

XoJ1 1ydeit B Ipu3Me.

COOTHOIIEHHE YaCTOT ¥ COOTHOIICHHE JJIMH BOJIH IIPH IIEPEXOIEC
MOHOXPOMATHYECKOI'0 CBETA YEPE3 IrpaHUIy pasacia ABYX OIITUYCCKUX CPEO:

\"1 = ‘L": - H].}']. = H:?.z

ny,<n, n,

ny

unp

[TonHoe BHYTpEHHEE OTpaskeHHE.

o , 1 n
IMpenenbHbIil Yoy MOJHOTO BHYTPEHHETO OTPAKEHUS: Sindy,, = —= n—z
OTH 1

CoOuparomue u pacceuBarolive JUH3bL. TOHKasg JMH3a. DOKYCHOE PACCTOSIHHE U

OITUYECKas CHJIa TOHKOW JIMH3BL: D = =

3.6.7

_1

®dopMyna TOHKOU JIMH3BL: — +

IS
e

o h
YBCJ'II/IHCHI/IG, JaBaeMoe JTUH30U: I' = I =

d

F

f

B ciyuae paccenBaronieit JIMH3LIL:

3.6.8

3.6.9

DO=F==0Tr=2=1
D H d

Xoa myya, MPOIIEIIEro JUH3Y MO MPOU3BOIBHBIM YIJIOM K €€ TJIaBHOM ONTHYeCKON
ocu. Iloctpoenne u300paKeHUI TOYKM M OTpe3Ka MNpSAMONW B COOMpAIOUIMX U

pacCcCuBarOnX JIMH3aX U UX CUCTEMAX

doToanmnapaT Kak onTHUecKuil npubop. ['1a3 kak onTuyeckas cucrema

3.6.

Wntepdepentuss  cBera. KorepeHTHbIE HUCTOYHUKUA. YCIOBHS — HAOJIOJICHUS
MaKCHMyMOB U MHUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTUHE OT JABYX CUH(A3HBIX

KOTCpPCHTHBIX HCTOYHUKOB:




7.
MAKCIIMYMBI — A=2m =, M= 0,£1.£2, 3 .

e

vl
MITHIIMYMET — A=(2m +1_];, m=0+1+2+3 _

e

Hudpakuus cBera. AudpaxnumonHas pemérka. YciaoBue HaOIIOACHHUS TIaBHBIX

MAaKCUMYMOB IIpH HOPMAaJIbHOM IIAACHHUH MOHOXPOMATHYECKOI'O CBETa C I[J'IPIHOﬁ

3.6.11
BOJIHBI A Ha peIETKy ¢ neproaom d:
dsing,, =mim=0,+/-1,+/-2,+/-3,..
3.6.12 ucnepcus cBeTa
4 KBAHTOBAS ®U31KA
4.1 KOPITY CKYJISIPHO-BOJIHOBOM 1Y AJIN3M
4.1.1 T'mnore3a M. [lnanka o kBantax. ®opmyna [Inanka: E = hv
®otonbl. JHeprus ¢potoHa: E = hv = % = pc
2 Umnynsc ¢poToHa: p = % = % = %
413 dotordpdext. Onbitl A.I'. CToneroBa. 3akonsl hoTtorddexra
Vpaguenune DinmTena it GoToddderra: Egoroua = ABbIX0AA + Eyyymax, THE
Egporona = hv = E
A
[laBnenue cera.
415 JlaBneHue cBeTa Ha IOJHOCTBIO OTPAXKAIOUIYI0 IMOBEPXHOCTh M HA IOJHOCTHIO
MOTJIOMIAIOIIYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 IlnanerapHas MOJENIb aTOMa
[Moctynater bopa. M3nyuenwe u morsomeHue (OTOHOB IMPH IEpexoae aroma C
422 OJTHOTO YPOBHS SHEPTHUHU HA JIPYTOM:
hv,, = h—c = |EJ,r — Em|
“m
423 JInHenyaTele CIIEKTPBI.

CnekTp ypoBHEW SHEPTrUU aTOMa BOAOPOA:




~13,63B
E =_2°%

. , n=123 .

“

1

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens sinpa ['eiizenbepra — MUBanenko. 3apsia siapa. MaccoBoe 4mciio

sapa. M3oTomsl

4.3.2

4.3.3

4.3.4

Pa,I[I/IOEIKTI/IBHOCTL.

Anbda-pacnan;
A A4 4
zX—>>5Y+5He
bera-pacnan.

DNEKTPOHHEBIN B-pacna;

A A 0~
X7 Y + je+v,

[To3utponHsIii B-pacnan:
A A Oz, .,
X —=70Y + jE TV,

l'amMmma-u3nydenue

-t
3aKoH palMOaKTUBHOTO pactianga: N(t) = Ny * 2T

-t
ITlycTte M — Macca palMOaKTUBHOTO BellecTBa. Torna m(t) = mgy * 27

Snepusle peakuuu. [lenenue u CUHTE3 SAED.
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