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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE CpeaHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqus3ylOUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ yu4€ToOM MEXKINPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOro
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IpEeICTaBICHNUE O LEJAX, COAEPKAaHUM, OOIIeH cTpareruu oO0y4eHus, BOCIMTAHUS U Pa3BUTHUS
oOyuaromuxcs cpecTBaMu yueOHoro npeamMera «Pu3nkay Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Ui  TPOJOJDKEHUST O0pa3oBaHMsI B OpPraHM3alUsaX MHPOodEeCcCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uku Ha YpoOBHE CpegHero o0liero o0pa3oBaHMsA: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToH0I0THYecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pPe3ysibTaTaM O0yYaroIluXcs,
OCBOMBILHX MPOrpaMMy 1o (pU3MKe HAa YPOBHE CPEIHEro 001Iero oopazoBaHus Ha yriyOnEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uka» no rogam oOyueHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTH JUIsl pEaIM3alUd PA3JIMUHBIX METOAWYECKHMX TOAXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEPKaHUS Kypca.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHHUH 00 OKpPYKaIOIIEM MUpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XumHel, ouonorue, ¢usmdeckoi reorpadueir u acrponomueil. Mcrnonb3oBaHue U aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydvaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBIIOJIHEHUH UMH YUeOHBIX UCCIIEI0OBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (Qu3Mku 0ObenMHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIuana (U3NIeCKOl HayKH, OCMBICIICHHE CBS3M Pa3BUTHS (PU3UKH C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpeArnonaraeT 3HakOMCTBO C HIIMPOKUM KPYTOM TEXHHYECKHUX U TEXHOJIOIMYECKUX MPHIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HAa YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mponecca. [y yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIONIEr0 (POHTANbHbIE YYEHHYECKHE OIbITHl IpU
U3y4eHHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, 1ubO mocie mepBoro ¥ BTOPOro MOJYroJuil B
KaX/IOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMy NPaKTUKyMa MIOHUMAETCSI CAMOCTOSITENIbHOE HCCIIe0BAaHUE, KOTOPOE IPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKTUKyMa Mpe/CTaBlIeHa €AUHBIM NepeyHeM. BoIO0p TeMaTHKH 71l 3TUX BUJIOB YUYEHHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoJeNbI0, MO3BOJIAIOIINE TPUMEHATh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpOoTeKaHUs (U3UYECKUX SBJICHUN M MPOLIECCOB B OKPYXKAIOLIEH XKHU3HH, TpeOyrolue BbIOOpa
(bu3nUecKkoil Moient Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHn0 y4eOHOro mpouecca Kypc (pu3uku yriayOonE€HHOTO ypOBHS Ha YPOBHE CPEIHETrO
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3MKe YYEHUYECKHUX OIBITOB, Ja0OpaTOPHBIX pabOT W pabdoOT MpPaKTUKyMma, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIEOBAaHUS M3y4aeMbIX SIBJICHUW M TIPOIIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcsi. TemMaTndeckre KOMIUICKTHI JIaOOpaTOpHOro OOOpYIOBaHHS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMU MU3Y4CHUS (PU3UKU B 0OIIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHHSI K OKPY)KAIOLIHM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUH O pOJIM (U3UKU ISl Pa3BUTHUSL JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTiokeHne STHX Iesel oOecreyrBaeTcsl peluieHHeM CIEAYIONMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CAMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHUM NPOEKTHO-HCCIENOBATENbCKOM, TBOpUYECKON
NeSITeTTbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00y4aromuMUCs, TUIAHUPYIOIIUMH TPOAODKEHHE O0pa30BaHMs IO CIICIUATBHOCTM (PH3UKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Pa3pnen 1. Hayunblii MeTO NO3HAHUS NPUPOABI.

Ouzuka — (yHIaMeHTalbHass HayKa O mpupoje. HaydHblii MeTOJ MO3HAHHUS M METObI
UCCIICIOBAHMS (PU3NICCKUX SBIICHUH.

DKCTIEpUMEHT M TEOpHs B TPOIecce MO3HAHUs MpUpoIsl. HabmoqeHne u SKCIiepruMeHT B
buzuke.

CnocoObl u3mepeHus: GU3MYECKUX BEIUYHH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemuocTu n3MepeHuit pu3muecKux BeInIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOJIIOTHO
TBEPIOE TEIO0, HIeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUSUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €r0 TpUMeHUMOCTH. Du3ndeckas Teopus.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

W3mepenne cuibl TOKa W HANPSOKEHUS B IEMH TOCTOSIHHOTO TOKa TMPU TOMOIIH
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usmuke. [Ipumepsl n3mMepeHus GpU3NIECKUX
BEJIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX JTaTYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4d MEXaHUKH.

Pannyc-BekTop MarepuallbHOM TOYKH, €ro MPOEKIMW Ha OCH CHUCTEMbI KOOpJHMHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MAaTepUAIbHON TOYKH, UX MPOEKIMU HAa OCU CHUCTEMBI KoopauHAT. CliokeHHe NepeMEICHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBMKEHUE. 3aBUCUMOCTh KOOP/AMHAT,
CKOPOCTH, YCKOPEHUS ¥ MYyTH MaTepUAIBHON TOYKU OT BPEMEHH U UX TpaduKu.



CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOM TOUKHU
OT BPEMEHH U UX IpaduKu.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUYKH 110 OKPYKHOCTH. YTJ0Bas 1
nuHelHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtenbHOe (HOpMaIbHOE),
KacaresibHOE (TaHT€HIIMAJIBHOE) U MIOJIHOE YCKOPEHUE MAaTepUAIbHOM TOUKH.

TexHudyeckue yCTpONCTBA W TEXHOJOTMYECKHE TMPOLECChl: CIUAOMETP, JABUKCHUE
CHapsI0B, IICMHBIC, IIECTepEHYATHIC U PEMEHHBIE TIEpEIaul, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

CnocoObl HCCIIeIOBaHUS JIBHIKCHUM.,

Nnmoctpanus npeaeabHoro nepexoia i usMepeHue MIrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHKe IBIKEHHH C UCIIOIL30BAHHEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6monenue nerkenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue cCkopocTy Mpu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeW, TPACKTOPHUI, CKOPOCTEH TBMKEHHUS OJHOTO M TOTO K€ Telia B Pa3HbBIX
CUCTEMAaxX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUsT TIpU MNPSAMOJIUHEHHOM PaBHOYCKOPEHHOM JBIDKEHHH 10
HAKJIOHHOH INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOIHOTO maieHus: (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3ydeHue nBuKeHUs Tea, OpOIIEHHOro rOpu30oHTaiIbHO. [IpoBepka rumnotessl o npsiMoi
MPONOPIMOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJNA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU € TOCTOSHHOM 110 MOJYJIFO CKOPOCTHIO.

WccnenoBanue 3aBUCHUMOCTH TIepHoOJia OOpalIieHUs] KOHUYECKOTO MasiTHUKa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBslii 3akoH HproToHa. MlHepunanbHbie cuctembl OTCUETaA. [[pUHIMI OTHOCUTENBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI 0OTCUéTa (OmpeeiieHue, MPUMEpPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PABUTAIMOHHOW U HHEPTHOM MaCCHI.

Cwia TsDKeCTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJIHOTO TIAJ€HUSI OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOSCHBIX TN M HUX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKyHierocs ¢ yCKOpeHUEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUsS CKOJBXKEHHS M CUJa TPEHUS TOKOS.
Koadduiment tpenuns. Cunia cOnpoTUBICHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Tase, e€
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuiia Apxumesa.



TexHHYEeCKHME yYCTPOHMCTBA W TEXHOJOTMYECKHE ITPOLECCHl: IOAIIUIHUKA, IBHUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOnronenue 1BUKEeHUs Tell B MUHEPLUAIbHBIX M HEMHEPLHAIBHBIX CUCTEMAaX OTCUETA.

ITpyHIMII OTHOCUTEIIBHOCTH.

Kauenue nAByX WIWIMHIPOB WM IIApOB Pa3HOW MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHeHuE paBHOACUCTBYIOLIEH IPUIIOKEHHBIX K TELY CHJI C IPOU3BEACHUEM MACChl Teja
Ha €r0 YCKOPEHHE B MHEPLIMAIBHONW CUCTEME OTCUETA.

PaBeHcTBO cuil, BO3HUKAIOIIUX B pE3YJIbTaTE B3aUMOACHCTBUS TEII.

N3mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NTOABEME U MAJICHUU.

[{eHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepenue paBHOJEHCTBYONIEH CHIT ITPU JIBMXKEHUH OpycKa 110 HaKJIOHHOW IJIOCKOCTH.

[IpoBepka rumorespl O HE3aBUCUMOCTH BPEMEHM JBMKEHMSI Opycka [0 HAaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPY)KHMHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

N3ydeHne ABUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenne kodhGuIeHTa TPEHHUS M0 BEITMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
Fp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKIOHHOM IUIOCKOCTH C  IEpPEeMEHHbIM
K02 PHUIIMEHTOM TPEHHUS.

W3ydeHne ABUKEHUSI TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpoe Teno. [locTynarenbHoe U BpalaTelbHOe JBHKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpauieHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnosus paBHOBECHSI TBEPAOIO TEINA.

YcroitunBoe, HeyCTOHUYMBOE, O€3pa3TuYHOE PAaBHOBECHE.

TexHu4eckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HccnenoBanue ycl0BUI paBHOBECHUS TBEPIOTO TeJa, UMEIOILEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJA, MMEIOILIETrO IIOIIAIb OMOPBHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMbBl MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. Teopema o JBMKEHUH LIEHTPA Macc.

HmMnynbc cUIIbl U H3MEHEHHE UMITYJIbCa Tefa.



3aKOH COXpaHECHMsI HMITYJIbCA.

PeaktuBHOE NBUKEHUE.

MoMeHT uMIysnbca MaTepuanbHOM TOuYkM. IIpeacraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX ITOJISIX.

PaGoTa cunbl Ha MaJIOM M Ha KOHEYHOM InepemelieHuH. ['padudeckoe mpeacraBieHue
pabOThI CHIIBI.

MouniHOCTh CHIIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KUHETHYECKOMH
SHEPruu MaTepUaJIbHON TOUKHU.

IloreHumanpHple U HeNOTEHUUANbHbIe CWiIbl. [loTeHumanbHas sHeprus. lloreHuuanbHas
SHEPTus ynpyro neGopMHpPOBaHHOW NpPYKUHBI. [loTeHIMaNbHas SHEPrHS Tejla B OJHOPOIHOM
rpaBUTalMOHHOM moJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHYTpH U BHe L1apa). Bropast kocmuueckas CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI C M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBbI
TeN. 3aKOH COXPAaHEHHSI MEXaHUYECKON IHEPIHHU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu g uaeanbHOM XUIKOCTH KakK CIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

W3mepeHne MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3anMHble npeBpanieHuss KMHETUYECKOM M MOTEHIMAIBHOW JHEPruil IIpU JEHCTBUH Ha
TEJIO CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUS MOTEHIINAIbHOM SHEPTrUu NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Onpenenenue paboOThl CHIIbI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Paznen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MoJeKylsipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocnoBanue. uddysus. bpoynockoe nBmxeHue. XapaxkTep IABIKEHHS M B3aUMOJCHCTBUSA
YacTHI] BellecTBa. MOAEIN CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TeJ U OOBSICHEHUE CBOWCTB
BEllecTBa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BemlecTBa. [locrosanas ABorazpo.

TennoBoe paBHoBecue. Temmepatypa u crocodbl e€ u3mepenus. lllkama temmepatyp
Lenbcus.



Mopenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHULBI Tas3a
JBUKYTCSI XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

['azoBble 3akoHBL. YpaBHeHue MennaeneeBa—Kianelipona. AOcoiOTHas TeMmIeparypa
(mkanma temmneparyp KensBuna). 3akon JlampTona. M3omporecchl B HIOeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLEeCcCOB: N30TepMa,
u30Xxopa, u3odapa.

CBsi3p MEXIy [aBJIE€HUEM U CpeAHEW KHUHETHYECKOW »SHEprueil moCTyNaTreabHOro
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUH HICaTbHOIO ra3a).

CBs3p  aOCONIOTHOM — TEMIIEpaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeIHel
KMHETUYECKOW SHEPruell MOCTYyaTelbHOI0 TEIUIOBOIO IBUKEHUS €€ YacTHLl.

TexHuuyeckue YCTpOIICTBA U TEXHOJIOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTUL BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopomnuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO TBUKEHHUSI.

Juddyzus kuaKocTen.

Mogensb onbita LlTepHa.

[IpuTsxeHue MoJIeKyI.

Mopenu KpUCTauIM4eCKUX pPelETOK.

Habumonenue u vccnenoBannue U30IpoIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

W3yueHne W30TEpPMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

M3yyenune n30X0pHOro Impolecca.

N3yueHne n3o6apHOro mnporecca.

ITIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

TepMoauHamuueckast (TH) cucTeMa. 3ananue BHEIIIHUX  YCIOBUH 1A
TEPMOJIMHAMUYECKON  cUCTeMbl. BHemHue u  BHyTpeHHue mnapameTpbl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpEeJHUE 3HAYEHUS BEIMYMH, OMMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM YpOBHE.

HyneBoe Havanio tepmoanHaMuku. CaMONpPOU3BOJIbHAS peslakcalis TePMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopnenp wuzaeanpHOro raza B TEPMOJWHAMHMKE — CHCTEMA YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpaX€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENN: HU3Kasg KOHIEHTpAIMs 4YacTWll, BBICOKHE TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO MI€aIbHOTO Irasa.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOoAMHaMHKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Tennomnepenaya Kak crnoco0 HM3MEHEHUs BHYTPEHHEH SHEepruu TepMOJMHAMUYECKON
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUEHHE.



KomnuectBo TemioTel. TemmoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIIOEMKOCTH
BEILECTBA. YpaBHEHHE Maiiepa. YienbHas TemoTa cropaHus tomusa. Pacuér komuuectBa
TEIUIOTHI IIpH Teruionepenade. [lorstue 06 aguadbaTHoM mpoiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemioTel U paborta
KAaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TepMOIMHAMHUKHM [JI1 PABHOBECHBIX IPOIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT E€AMHCTBEHHAs anuabara.
AOcomoTHas Temneparypa.

BTopoii 3aK0H TEpMOJIMHAMUKH Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTy OT 0OoJiee XOJNOIHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmayswmyc).
Heob6patumocTh npupoaHBIX MPOIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUs TEIUIOBBIX JBHUTarene. TernoBoe 3arps3HeHue
OKPYKaIOILEH CpeIbl.

TexHuueckue ycTpoilCTBa U TEXHOJOTMYECKHUE IMPOLIECCHI: XOJOAWIBHHUK, KOHAUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpPHBIM JBUraTeNd, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
YTHIIM3AIKsA OMOOPTaHUYECKOTO TOIUIUBA JIJIsl BRIPAOOTKH «TEIJIOBOM» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCcKOM paclIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJEIbHBIX TEMJIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbroTepHbie MOJIENH TETUIOBBIX JIBUTATENICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BELIECTBA.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

N3yuenne B3aMMOCBS3M DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcarus. Vcnapenwe wu kumeHwe. YenbpHas TemioTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHble Mapbl. KadecTBeHHass 3aBHCUMOCTh IIJIOTHOCTH M
JABJICHUsSI HACBIIIEHHOTO TMapa OT TEMIEepaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCHMOCTh TeMIIepaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrannmueckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeTuioTa miaBienus. Cyonumarus.

Hedopmaruu tBEpHoro Tema. Pactskenune u cxxarue. Casur. Moayns FOnra. Tlpenmen
yrnpyrux aedopmanui.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U TMHEHHOE pacIIupEeHHUE.
AHrapMOHHU3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).



[IpeoOpazoBanue sHEprun B (ha30BBIX MEPEXOaaX.

YpaBHEHHE TEIJIIOBOTO OaaHca.

[ToBepxHocTHOE HaTshkeHUE. KoadunueHT nmoBepXxHoCcTHOrO HaTsDKeHus. KanumisapHbie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyina Jlamaca.

TexHnueckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHbIE MaTEPUAJIBL.

Hemoncmpayuu.

TemnoBoe pacimmpeHue.

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunenue. Kurnenue npu NoOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl NOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob!I U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOIO BEIIECTBA.

Bune! nedpopmanuii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

M3y4eHne 3aKOHOMEPHOCTEN NCIIAPEHUS] JKUIAKOCTEH.

N3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBHIICHHBIX IIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MaccChl IapoB B [IOMEILEHHUH.

N3mepenue ko3¢ puienTa moBepxXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. danekTpoanHaMuka.

Tema 1. Inexkmpuueckoe nove.

OnekTpuzanus Tea U e€ MposBIIEHUs. DJEKTpUUecKuil 3apaa. [IBa Buaa 3JIEKTPUUECKUX
3apsnoB. IIpoBONHMKM, AMAIEKTPUKH W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKUN
3apsl. 3aKOH COXPaHEHUs JIEKTPUUECKOr0 3apsja.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nojie. Ero aelicTBrue Ha 3J€KTpUUECKUE 3apsbl.

Hanpsok€HHocTs  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
NIEKTpUYECKOTr0 NoJist. OQHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHHaIbHOCTh AIEKTPOCTATUUECKOTO MoJisA. Pa3HOCTh MOTEHLMATIOB U HAIMpsKEHHE.
[ToreHuuanbHast ~ dHeprust  3apsga B OJEKTPOCTATHYECKOM  ITIOJIE. IToTenuman
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJHOr0, TaK U HEOJHOPOJIHOTO).

[TpuHIMI CYyTIepHIO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilosme paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IUIOCKOCTH.
KapTuns! mMHNAN HAOPSYKEHHOCTH ITUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM I0JIE. Y CIIOBUE PABHOBECHUS 3apsI0B.



JIMdIIeKTPUKY B AJIEKTPOCTaTUYECKOM MoJie. J{uanekTpuyeckas IpoOHUIIaeMOCTh BEIIECTBA.

Kongencarop. OneKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapamnensHoe  coeauHeHue  KoHaeHcaTopoB.  [locnmepoBarenbHoe — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTHYECKHE IPOILIECCHI: 3JEKTPOCKOIM, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONprOOpOB, KOHAEHCATOPbI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTpUUECKOE MOoJe 3apsXKEHHBIX IIaPUKOB.

DIEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monuens 3nekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOAHMKY B 2JIEKTPUUECKOM TIOJIE.

DneKTpocTaTU4ecKast 3aluTa.

YCTpoicTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOM U IEPEMEHHOW EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
paccTOSHUS MEXTy HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTO MOJISl 3apsHXKEHHOT0 KOHIEHCATOPA.

3apsiKa U pa3psKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OreHka cu B3aUMOJICHCTBUS 3apsKEHHBIX TEJI.

Habmroienue npeBpalieHus SHEPTruy 3apsbKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHeH caTop.

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

HccnenoBanue pa3psiia KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil 31eKmpuyecKuii mox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VcnoBusi CymIECTBOBAHMSI IOCTOSIHHOTO —3JIEKTPUYECKOr0 TOKa. VCTOuHMKM TOKa.

Hanpsoxenne U u DJIC 6.

3akon OMa 1 yJacTKa IeTH.

ONEeKTpUYeCKoe  COMPOTHUBIIEHHWE.  3aBHUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI YU IUIOLIAAU IIONEPEYHOr0 CEYECHHs. Y IEIbHOE COIPOTUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NaApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOomHOCTB 2JIEKTPUYECKOrO TOKA. TerioBast MOIHOCTD, BBIACIIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma i MOJTHOMN
(3aMKHYTO¥) 2JIeKTpUUYECKON 1erm. MOIIHOCTh HCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.



TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETYUK NIEKTPUIECKOU DHEPIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HAPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOMA.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IUJIOLIATH
MONIEPEYHOI0 CEYEHUSI U MaTepHraa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHUS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0ObI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH IMOTEHIMAIOB MEXY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccenenoBanue CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKCHUS IS JIaMITbl HAKaJTMBAHUS.

YBenuueHue npeena u3MepeHus amrnepmeTpa (BOIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOT0 3JI€EMEHTa OT BPEMEHHU IIPH KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIKOCAMU UCTOUYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DNeKTpUYecKass MPOBOAMMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TPUMECHash MPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CsoticTBa p—N-niepexoaa. [lonynpoBoHUKOBBIE TPHUOOPHI.

DONEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs TUCCOLMALUSA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKkTpuueckuii Tok B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN pa3zpsii.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHUYeCKHe YCTPONCTBA M TPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psaHbie JIAMITHI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAM, BBIUJIABKA ATIOMUHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.



CpaBHeHHE IPOBOJUMOCTH METAIIJIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Habmroienue snekrpomnusa.

N3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nYeCKHil MPAKTHKYM.

CniocoObl u3Mepenust (U3NYECKUX BETUYHUH C UCTHOIb30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuyuH. OlLeHKa TpaHull
MOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3NUYECKUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 padOT, ONMCAHHBIX B TEMaTHYECKHX
pazaenax «Y4YeHUYEeCKUN IKCIIEPUMEHT, Ta00paTOpHBIE pabOTHI, TPAKTHKYM)).

MexnpeaMeTHbIE CBSI3H.

Wzyuenue kypca ¢usuku yrinyonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesrcnpeomemnule noHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHBIH (pakT, rumore3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHUE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABWKEHHE B KUBOM mpupoje, auddysus, ocMoc, TeroooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKarolled  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIMJIMBA JJISl BBIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBJICHUS B )KUBOU NMPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUasoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKas
JCCOLlMaIus, TaJbBaHUKA, JIEKTPOHHAs MUKPOCKOTIIHSL.

T'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C UCIIOIb30BaHUEM MEXAaHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKHME KOHCTPYKUMHU (KpOHIUTEHH, pemérdyarbie
KOHCTPYKIUH), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUS! MEXAaHUKU B TEXHUKE (TMPOCKOI, BOAOMET
U Jpyrue), JABUTATE]Ih BHYTPEHHETO CrOpaHHs, MapoBas TypOWHa, OBITOBOW XOJOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuasoB, B TOM YHCIE
HAaHOMATepHalloB, ¥  HAHOTEXHOJOTMH,  D3JEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIBI, TOIYIPOBOAHUKOBBIE TIPUOOPHL, TaJIbBAHUKA.

11 KUIIACC



Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopaeicTBuE NOCTOSSHHBIX MAarHWTOB M MPOBOJHHMKOB C TOKOM. MarHuTHOE IOJe€.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uMi MarHUTHBIX Tosei. JIMHUM MarHUTHOU
WHIYKIUU.

MarautHoe 1noJjie IPOBOAHMKA C TOKOM (IIPSIMOrO IPOBOJHHUKA, KATYIIKHM M KPYroBOI'O
BUTKA). OnbIT Dpcresa.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cwia JlopeHua, e€ HampaBleHWE M MOAYJb. JIBMKEHUE 3apsHKEHHOM 4YacTULbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

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

TexHuueckue yYCTpPOWCTBA M TEXHOJOTMYECKHE NPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpoJABHUraTeslb SKoOu, yCKOpUTEIn
AJIEMEHTApPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMA MarHUTHOTO TIONS TOJOCOBOTO U IMOIKOBOOOPa3HOIO
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO MPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

Haburonenne ABM>KEHUS MTyYKa IEKTPOHOB B MAarHUTHOM I1OJIE.

[TpuHIMI OEHCTBUS 3TEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

Hccnenoanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Omnpenenenre MarHUTHON MHIYKIIUU Ha OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. dnexkmpomaznumnan uHOYKYUs.

SBnenue snekTpoMarHUTHOM MHAYKIMH. [loTOok Bexkropa MarHuTHON MHAyKuuu. DJC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUecKoe IMoJIe.
Toxku dyko.

O/1C nHAYKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NunyktuBHOCTE. Karymika HMHAYKTHBHOCTM B ILI€NM IOCTOSSHHOIO TOKa. SIBneHue
camouHaykiuu. IJ1C caMOMHAYKIWH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TPOLECCHl: HWHAYKIIMOHHAS IIeub,
COJICHOM/I, 3aIIMTa OT JIEKTPU3ALMHU TEJ MPH IBUKEHUH B MATHUTHOM T0JIE 3eMJIH.

Hemoncmpayuu.

Habmionenue siBineHus 3J1eKTPOMAarHUTHOM MHAYKIUH.



Uccnenosanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHUSI MAarHUTHOTO
IMOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHAEBOM (MEIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenosanue 3apucumoct IIC caMOMHIYKIIUU OT CKOPOCTU U3MEHEHHUS CHUJIbI TOKa B
LICTIN.

Yuenuueckuii skcnepumenm, nabopamopusie padoomot, nPAKMUKYM.

HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Ornpezenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

WccnenoBanue siBIeHUS CAMOUHIYKIUH.

CoOopka MojieNn AJIEKTPOMArHUTHOT'O TeHepaTopa.

Pa3pgen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOIHBIEC KOJIEOAHMS.

'apmonnueckue  kojeOanuss. KuHemarmdeckoe W JUHAMHUYECKOE  OIKCAHHE.
DHEPreTHYeCKOe  ONHUCAaHWEe (3aKOH COXpaHCHUsS  MEXaHWYEeCKOW  dHepruu). BeiBon
JTUHAMHUYECKOTO0  OINHUCAHMUSI TAapMOHUYECKUMX KOJIeOaHM HW3 WX DHEPreTHYECKOro U
KUHEMATHYCCKOTO OIMCAHHS.

AMrutyna u ¢aza koneOanuil. CBsi3p aMIUIMTYABI KOJ€OaHUI MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KosieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[lepuon u yacrora xonebanuii. I[lepnoa Mabx cBOOOJHBIX KOJIEOAHUN MaTEMATUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHHI TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KosneOaHusix. BolHykneHHble KoneOaHus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBO. ABTOKONIEOaHUSI.

TexHu4yeckue yCTpONCTBA W TEXHOJIOTMUECKHE IIPOIECChl: METPOHOM, Yachl, Kauesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpavyuu.

3anuch K0aeOaTeILHOTO IBUKCHUS.

Habmronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBIX KOJeOaHM rpy3a Ha HUTH OT aMIUTUTY/IbI.

WccnenoBanue 3aTyxarommx KoiaeOaHW U 3aBUCUMOCTH TI€PHO/Ia CBOOOIHBIX KOJeOaHUi
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAacCHUBHOM MpPYXHHE C IeNbl0 (OPMUPOBAHUS
npeJicTaBIeHU 00 naeanbHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU MPHU KOJIEOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Habmtonenue pesonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKyMm.

N3mepenne neproaa cBOOOTHBIX KOJACOAHUI HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKECHUS TENa B X0/Ie KOJIeOaHU Ha yIIPyroM MojABece.

W3ydeHre ABMKCHUS HUTSHOTO MasTHHUKA.

[IpeoOpazoBanme SHEPTUHU B IPYKUHHOM MasiTHUKE.

WccnenoBanmne yObIBaHUS aMILTUTY Bl 3aTYXAOIIUX KOJICOaHUH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomazHumnuole Koedanus.



KonebGarenbuplii KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJCaTHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsga KOHZIEHcaTopa ¢
aAMILTUTYAOH CUJIBI TOKA B KOJIeOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJ€ATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxaroluye 3JIEKTPOMarHUTHbIE KoJieOaHus. BbIHYXJEHHBIE 3JIEKTPOMAarHUTHbBIE
KoJIeOaHusl.

IlepemeHHbIII TOK. MOIIHOCT NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOILEE
3HA4YEeHUE CUJIbl TOKAa M HAIPSKEHMsI IPU pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOIO TOKa OT
BPEMCHH.

CuHyconaJIbHbIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa MHIYKTUBHOCTU
B LIENIM CHHYCOMJAJILHOIO IIEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

WneanbHblii Tpanchopmarop. IIponsBoncTBo, nepenada U noTpeOieHue 3IeKTPUYECKOR
JHEPIuu.

OKOJIOTUYECKHE PHUCKHU IIPU IMPOU3BOJACTBE 3JIeKTposHepruu. KynbTypa HcIosnb30BaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKHH 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcumsuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BbIHyX1€eHHbIE CHHYCOMIAJIbHbIE KOJIEOaHHUS.

Pe3ucrop, kaTylka HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

VYCTpoiicTBO M NPUHIIMIT AEHCTBHS TpaHchopMaTopa.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, nPAKMUKyM.

N3yuenune tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA Yepe3 IOCIIEN0BATENIBHO COEAMHEHHBIE KOHIEHCATOD,
KaTyILIKYy ¥ PE3UCTOP.

Habumroienne 351eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbIL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs U AJuHA BOJHBI. CBOMCTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHue, HTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoO€ 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJEKTPOMarHUTHBIX BOJH: OTPaXEHHME, IPEIOMIIEHHE, MOJSpU3aLMs,
uHTEephepeHIMs U AU(PaKIHSL.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHHE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paqnOCBA3U U TeleBuaeHUs. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHUYeCcKne yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HMHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBH30p, aHTeHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoCTPAHEHHUE NONEPEUHBIX U MPOJOIBHBIX BOJIH.

Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

HaOnronenue oTpakeHus U MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuuy MEXaHH4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue CBSI3M I'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M 4acTOTOH
KoJie0aHui.

HccenenoBanue  CBOMCTB — JIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHWE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6Hapy:xeHue UH(PPaKpacHOro U YIbTPa(HUOIETOBOIO U3IIy4EHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKMUKyMm.

M3yuyenue napameTpoB 3ByKOBO! BOJIHBI.

N3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHeitHOE paclpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyu cBera. ToueuHsblit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. [locTpoeHne H300pakeHWH B IJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeTa. 3akOHBI MpeIOMJECHHsS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENBHBIN IMOKa3aTenab mnpenomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JUIMH BOJIH IPHU IEPEXOJE MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHHMIly pasjeiia
JIBYX OINTUYECKUX CPEl.

Xon nyueit B npusme. ucnepcus csera. ClioxkHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. IIpeenpHbIil yroil OJHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue W pacceuBaroniye JHUH3bL. ToHKas JnuH3a. DOKYyCHOE paccTosHuE U
ONTHYECKasl CHUJa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IOKA3aTeIsl IPEIOMIICHUS.

@dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JTUH3OM.

Xox ny4a, IpOMEANIEro JIMH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ IIaBHOM ONTHYECKOM OCH.
[TocTpoenne n300pakeHUH TOUKH U OTpe3Ka MPSMON B COOMPAIOIIUX U PACCEUBAIOIINX JTMH3aX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON OMTHUKH.

BonnoBast ontuka. Wutepdepenuus cpera. KorepeHTHbIE MCTOYHHMKH. Y CIOBUS
HaOJIIOIEHUsT MAaKCUMYMOB M MHHMMYMOB B HMHTEP()EpPEHIMOHHON KapTUHE OT JBYX
KOT'€pEHTHBIX HCTOYHUKOB. [IprMeps! kilaccuueckux HHTEPPEPEHIIUOHHBIX CXEM.



Hudpakmus  cera. Judpakmumonnas pemérka. YcnoBue HAOMIONEGHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, IEepPUCKOIl,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETICHUE ONTHKH, BOJOKOHHAs
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Haburoienne noaHoro BHYTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKCHHUM B JIMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenue narepdepeHnm crera.

HabumtoneHre 1BeTOB TOHKUX MJIEHOK.

Hab6nronenue nudpakuuu cBera.

W3ydenue AU paKkIIMOHHON PEIIETKH.

Habmonenne nupakimoHHOTO CIIEKTpa.

HabGmonenue qucnepcuu cBera.

Habmroenue nomisipuszanuu cBera.

[IpuMeHeHre noNsIPONI0B IJIs U3YyUEHUSI MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

Hccnenoanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUSL OT BEIECTBA (HA MPUMEPE HKUIAKUX
JIUH3).

N3mepenune poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakumn, uaTepdEepeHIINM U MOJIIPU3alluu CBETA.

W3ydeHne nonasipu3aluu CBeTa, OTPaXXKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTephepeHIM Ja3epHOro N3IyYeHUs Ha BYX LIEIAX.

Habmtonenue nucnepcuu.

Hab6monenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

N3Mmepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MydeHHs CBETOAMOAA IPU MOMOIIH U (PAKIIMOHHOMN peIETKY.

Pa3nes 6. OcHOBBI cieUAJIbLHOH TEOPHH OTHOCHUTEIbHOCTH.

['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHON TEOpUH
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH — uHTepBasl.  [IpeoOpasoBanusi  JlopeHua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHME BPEMEHU U COKpAalllEHUE
JUTUHBI.

OHeprusi ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOS.

TexHuueckne yYCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIYTHUKOBBIE IPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.



YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

Onpenenenre UMIyabCa W SHEPTUU PEISITUBUCTCKUX YacTHUIl (M0 ¢oTorpadusM TPEeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pazgean 7. KBantoBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TerIOBOE u3NydeHHE (M3IydeHHEe aOCONMIOTHO UYEPHOro Tena). 3aKOH
cMemienust Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (POTOHA.

®dotorpdexrt. OnmpiThl A. I'. CtoneroBa. 3akoHsl Gorodrddekxra. YpaBHeHHEe DHUHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBera (B YacTHOCTH, IaBJICHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
a0COJIIOTHO OTpakarolIyto moBepxHocTh). OnbiTel [1. H. JIeOenena.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitns. Jlnuna BonHbl ae bpoitns u pazmepbl
o0nacTu  JoKanu3auMM  JBHWXKyHieiics dactuupl.  KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Hudpakius 3JIeKTpOHOB Ha KpUCTaJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHHs Heonpenenénnoctei ['eitzendepra.

TexHUYeCKUE yCTPOWCTBA M TEXHOJIOTMYECKUE IMPOLIECCHI: CHEKTPOMETpP, (OTOIIEMEHT,
dboToIaTYNK, TYHHEJIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUOI.

Hemoncmpayuu.

®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TIOTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue porope3ucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus porodddexra.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YE€PE3 CBETOAUO/T OT HANPSIKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuast moaens atoma Pesepdopra.

[Toctynatel bopa. U3nyuenue u mornomnieHre GOTOHOB IMPHU MEPEXOJe aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPIUU aTOMa BOJOPOA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3NyueHue ceera. Jlazep.

TexHuuUecKkrne YCTPOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopenb oneiTa Pezepdopaa.

HabGnronenue nuHEHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOLUX YACTHUII.

Ornpezenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOI'O BOJIOPOJa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.



Hyxnonnas monens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paguoOaKTUBHOro pacnana. PagmoakTuBHbBlE H30TONBI B npupoae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

Snepuple peakmuu. Jlenenue wu cuHTe3 sAnep. SnepHbie peaktophl. [IpoGiembr
YIOPaBIsSEMOro TEPMOSAECPHOTO CHHTE3a. OKOJIOIMYECKME AaCIEKThl pa3BUTUS  sIEPHOM
SHEPTeTUKHU.

MeTtonbl peructpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.

@dyHIaMEeHTANIbHbIE B3aUMOJECUCTBUSA. bapnoHsl, Me30HbI U JentoHsl. [IpencraBinenue o
CranpaptHoit mosienu. KBapk-ritooHHAas MOJEIb a]pOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHu4eckue ycTpoHWCTBa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBIA  pEaKTop, TEPMOSAEPHBIM peakTop, aToMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 rTOTOBBIM oTorpadusim).

HccnenoBanue painoakTUBHOTO ()OHA C UCIIOIb30BAHUEM JI03UMETPA.

N3ydenue nornouieHus 0eTa-4acTUl allOMUHHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHoMuu. [lpukinagHoe U MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKKA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE OINTUYECKHE TEJIECKOIIbI,
paanoTeNecKOmbl, BHeaTMoc(hepHast acCTpOHOMHUSI.

Bun 3Bé€3aHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneyHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTUKHU. JluarpamMmma «CHEKTpaJIbHBIM Kjacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM OCJIEI0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3[] TIJIaBHOW  MOcCjenoBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUH U 3BOTOIMH COJIHLA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bonbmioro B3peiBa. PennkToBoOE U3NydeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCHOJIb30BaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW I ONpeAeNieHUs] TIOJOKEHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CEeBEpHOTO MOIylIapus U IpKue 3BE3/IbI.



Hab6nronenus B Teneckon JIyHbI, MIIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKUl MPAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLieHKa  TpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, WCCICOBAHUA 3aBUCHMOCTEH  (DU3MYECKHX
BEJIMYMH, IIPOBEpKa MPEUI0KEHHBIX T'HIloTe3 (BbIOOp M3 padoT, ONMHUCAHHBIX B TEMaTHUYECKUX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

O6oOmeHne W cUCTeMaTH3alMsl  COJIEp)KaHWsS — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynsapHas (pu3MKa U TEpMOJUHAMUKA», «IDJIEKTpoauHaMuKay, «KojaeOaHUs U BOJIHBIY,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBHOCTHY», «KBaHTOBas Qu3ukay, «IeMEHTbI
ACTPOHOMHMH U acTPOPUZUKIY.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (U3MKM M acTpOHOMHUHU B
COBPEMEHHOM Hay4yHOM KapTHHE MHUpPaA, 3HAYEHHE OIMCATENbHOM, CHUCTEeMaTU3UPYIOIIEH,
OOBSICHATEIBHOM M MMPOTHOCTHYECKON (DYHKIHIA (pU3HUECKOr TEOPHH, POIb (PU3UIECKON TEOpUHn
B (OpPMHPOBAHUM TPEACTABICHUN O (PU3MYECKON KapTHHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTaBICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayon€HHOro ypoBHA B 11 Kiacce OCYIIECTBISIETCS C yIETOM
COJIEp)KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUSA, C6A3AHHBIE C UZYUEHUEM MENO006 HAYUHO20 NO3ZHAHUA:
SBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHT€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKIECTBO. BeKTopbl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HHE BEKTOPOB. [Ipon3BO/HBIE 37I€MEHTAPHBIX (QYHKIIMM.
[Tpu3Haku mo100us TPEYTrOJIbHUKOB, ONpeAeIeHNE TIOMAAN TUNIOCKUX GUTyp 1 00bEMa Tell.

Buonozua: »nextpuyeckue sBICHHUS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHME  PUCKM  TpU  TIPOU3BOJACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY)KAIoIIEeH Cpelbl, YJIbTpa3ByKoBas JHArHOCTHKa B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU NPUPOJE.

Xumusa: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

TI'eozpagpua: marnuTHBIE MOJIOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (poToCchEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
AIIEKTPOJIBUraTeNlb, pajap, paJuoONpuEMHUK, TEJIEBU30p, aHTeHHa, TenepoH, CBY-neus,
yIbTpa3ByKOBasl IUArHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapes, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs SHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUsI yueOHOro npeamMera «Pu3nka» JI0JKHBI OTpaXxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHiIlCKOro oOIiecTna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
® c(hOPMUPOBAHHOCTh I'PAXKIJAHCKOM MO3ULMM OOyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;
® [I[PUHATUE TPAJULHMOHHBIX OOIEYETOBEYECKUX I'YMAHUCTUYECKUX U JE€MOKPATUYECKHX
IIEHHOCTEM;

®FOTOBHOCTb BECTU COBMECTHYIO JI€ATEILHOCTh B MHTEpEcax TIpa)<IaHCKOro OOILEeCTBa,

y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

® yMEHHUE B3aMMOJECHCTBOBATh C COLMUAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUH C MX

(GYHKLIUSAMU ¥ Ha3HAUEHUEM;
© TOTOBHOCTb K T'YMaHUTAapHON U BOJIOHTEPCKOM JESATEIBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
¢ c(hOPMUPOBAHHOCTH POCCHICKON TPayKAAHCKON UICHTUYHOCTH, TATPHOTH3MA;
® [[CHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHMSM POCCHUHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
e c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;
® C[T0OCOOHOCTD OLIEHHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSICh
Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JEATEIBHOCTHU
Y4€HOT0;
® OCO3HaHME JUYHOTO BKJIa/a B IOCTPOEHHE YCTONYUBOTO Oy IYILIETO.
ICTETHYECKOr0 BOCTIMTAHUA:
® 3CTETUYECKOE OTHOLIEHNE K MUPY, BKIIFOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIETO
¢buznyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
eUHTEpEC K pa3NUYHbIM cdepaM MpohecCHOHAIBHOW JesATeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKOM U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu U pearTn30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBbI;

® TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JacTH (PU3HKH Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e chopMHPOBAHHOCTH HIKOJIOIMUYECKON KYyJIbTYphl, OCO3HaHHE TIJI00AJIbHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [IJIJAHUPOBAHUE M OCYLIECTBJICHHE JECHCTBUI B OKpYXKAIOLIEH Ccpele Ha OCHOBE 3HAHMS

1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



® DaCIIMPEHHE OMbITa JACATEIBHOCTH JKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE

MMEIOLINXCS 3HAaHUH 10 (pu3nKe.
LHEHHOCTH HAYYHOI' 0 O3HAHMS:

¢ CHOPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® OCO3HAHME LIEHHOCTH HAYYHOU JeSITEeIbHOCTH, TOTOBHOCTD B MPOIECCE U3YyUEHHS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO M MCCIIEI0BATENbCKYIO ACATEIbHOCTh WHANBHUIYAIbHO U B
rpymnre.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Joruuyeckue geMcTBHUA:
® CaMOCTOSITENIbHO (OPMYJIUPOBATh W aKTyaJU3UPOBATh MpOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
® OIPENICIATH eI ACATEIbHOCTH, 3a71aBaTh apaMeTPhbl U KPUTEPUU UX TOCTHUIKECHHUS;
® BLISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTPUBAaEMbIX (PU3MUECKHUX
SIBIIEHUSX
epazpabarhiBaTh IUIaH pelieHus MnpoOjaemMbl ¢ Y4ETOM aHaluM3a HMEIOLIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;
® BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh, OLICHHMBAaTh COOTBETCTBHE PE3YJIHTATOB LIEISM,
OIICHUBATh PUCKHU MOCJIECACTBUM NEATEILHOCTH;
® KOOPJIMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBUSX pPEaTbHOrO, BHUPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
® Pa3BUBATh KPEATHBHOE MBIIICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .
® BJIaJIETh HAYYHOM TEPMHHOJOTHUEH, KIFOYEBHIMU MOHATHUSMU U METOJaMU (PU3UUYECKON
HayKU;
® BJIaJIETh HAaBBIKAMHU YYEOHO-HUCCIEAOBATEIIBCKON U MPOCKTHOM JEATEIHHOCTA B 00J1aCTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHuss 3aga4  (U3UYECKOTO COJAEPNKAHUS, TMPUMEHEHHIO Pa3JIMYHBIX METOJIOB
MMO3HAHUS;
®BJIAJIETh BUJIAMU JCSATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUSA, €r0 MHTEPIPETaLUH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BLISIBJISITh  IPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyallM3UpOBaTh 3a]ady, BBIJBUTATh
TUNOTE3y €€ pelleHUs, HaXOAuTh apryMeHThl Mg JOKa3aTelbCTBA CBOUX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPHUH PEIICHUS;
® AHAJIM3UPOBATH TOJYYCHHBIE B XOJE PEIICHUS 3a/adyd pe3yibTaThl, KPUTHYECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
® CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIC 33/71aud B 00pa30BaTEIbHON ACSITEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;
® 1aBaTh OLICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;
® yMETh MePEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HENCATSILHOCTH;
® yMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 001acTel;



® BBIJIBUTaTh HOBBIE UJCH, TPEIaraTh OPUTUHATIbHBIE TIOXO0/IbI U PELICHHUS;
® CTaBUTH MIPOOJIEMBI U 3a/1a4H, JOMYCKAIOLIUE allbTEPHATUBHBIE PEIICHHUS.
PatGora ¢ undopmanmeii:
® BJIaJICTh HABbIKAMU MOJy4YeHHs] HHPOpMAIK (PU3HUECKOTO COACpKaHUS U3 UCTOYHUKOB
pa3HbBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh MOUCK, aHAJIM3, CUCTEMAaTHU3AlUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,
® OIICHUBATH JIOCTOBEPHOCTH HHPOPMAITUY;
® IICIIOJIB30BATh CPEJACTBA HMH(DOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pellIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTraHU3AallMOHHBIX 3aJad ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;
®co3/aBaTh TEKCThl (DU3UYECKOTO COJIEpPKaHUs B pa3IUYHBIX (opmarax ¢ yd€Tom
Ha3Ha4YeHHs MHGOpMallMU W LENeBOM ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (OpMy
MPEJICTABICHUS U BU3YyATH3aI1H.
KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:
® OCYIIECTBIIATH OOIIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU ACSITEIHLHOCTH;
® Pacro3HABATh MPEANOCHUTKA KOH(MIMKTHBIX CHTYAIMH U CMATYATh KOH(QIHKTHL;
® pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HUCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
® [IOHUMATh U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYATIHHON paObOTHI;
® BEIOMPATh TEMATHKy U METOIBl COBMECTHBIX ICHCTBHM ¢ y4ETOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 4iIeHa KOJUIEKTHBA,
® IPUHUMATh IIEJIM COBMECTHOM JESTEIIbHOCTH, OpPraHW30BBIBATH M KOOPJIWHUPOBATH
IeicTBUS MO €€ JOCTM)KEHUIO: COCTAaBJIATH IUIAH JACUCTBUN, paclpeneisTh POy ¢
y4€TOM MHEHHM YY4aCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;
® OIIEHUBATh KaUu€CTBO CBOETO BKJIAJa M KaXKJOTO yYaCTHUKA KOMaH]IbI B OOIINI pe3ybTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;
e [Ipe/yiaratb HOBBIE MPOEKTHI, OLEHWBATh MJIEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PA3NTUYHBIX CHUTYalHUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH HMHUIIMATHBHBIM.
PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1€ CTBUSA
Camoopranusanus:
® CaMOCTOSITEIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JCSATEIHHOCTh B 00JACTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSITEIIFHO COCTaBIIATh TUIAH PEIICHUS PacuETHHIX M KauyeCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHS MPAKTHYECKON pabOTHl C YUETOM HMMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
® 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
® PaCIIUPSITh PAMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;
e JleJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
® OILICHUBATh MPUOOPETEHHBIN OTIBIT;



® CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 00JacTh (UBHKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
® [aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;
® BJIa/ICTh HaBbIKAMH [TO3HABATEIBHOMN pedIieKcuu KaKk 0CO3HAHMS COBEPIIAEMBIX ICHCTBUN
Y MBICJIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;
® CTI0JIH30BATh MPUEMBI peIeKCHUH IS OLIEHKU CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;
® yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;
® [[PUHUMAaTh MOTUBBI U APT'yMEHTHI IPYIUX [IPU aHAIMU3€E PE3Y/IbTaTOB AESATEIbHOCTH;
® [I[PUHUMATh ce0sl, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;
® [[PUHUMAaTh MOTHUBBI U APIYMEHTHI IPYTUX [PHU AHAIN3€E PE3YJIbTAaTOB JAESITEIbHOCTH;
® [IPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH.
B mpouecce nocTtukeHMs] TMUHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl MO (PU3MKE JUIs
YPOBHSI cpeJiHero o01iero o0pa3oBaHus y 00y4arOUIMXCsl COBEPIIEHCTBYETCS SMOLIMOHAJIbHBIN
MHTEJUIEKT, PeANoaralouui copMIUpOBaHHOCTS:
® CaMOCO3HAHMsI, BKJIFOUAIOLEr0 CLIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BUACTh HANpABICHUS pPAa3BUTHA COOCTBEHHOH OSMOIMOHANBHOW cdepbl, OBITh
YBEPEHHBIM B ce0e;
® CaMOpETyJIMPOBaHHUS, BKJIIOYAIOLLETO CaMOKOHTPOJIb, yMeHUe IpUHUMATh
OTBETCTBEHHOCTb 3a CBOE  IIOBEJIEHHE, CIIOCOOHOCTh  aJalTUPOBaThCA K
SMOLMOHAJIBHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
® BHYTPEHHEH MOTHBAlLlUM, BKIIIOYAIOIEH CTpPEMJIEHHE K JOCTM)KEHHUIO LIEIM U YCIIeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, HCXO/S U3 CBOMX BO3MOXHOCTEH;
®5MIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;
® COI[MAJIbHBIX HAaBBIKOB, BKJIIOUAIOLINX CIIOCOOHOCTh BBICTPAWBATh OTHOILEHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:
®[IOHMMATh pOJIb (PU3MKM B HKOHOMMYECKOH, TEXHOJOIMUYECKOH, HKOJOTHUECKOMH,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa, 3HAUEHUE ONHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUU — MEXAaHUKU, MOJIEKYJISIPHOM (U3MKU U TEPMOJUHAMHUKHU, POJIb (PU3NYECKON
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;
® pa3IMyaTh yCJIOBUS MPUMEHHUMOCTH MoJiesiel (PU3NYECKUX Tel U MPOIEcCOB (SBICHUN):
UHepLHalbHas CHUCTEMa OTCu€Ta, abCOJIIOTHO TBEPJOE TeJ0, MaTrepHaiabHas TOYKA,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOTHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEH ra3a, >KUKOCTH



U TBEPJOrO (KPUCTAJUIMYECKOI0) TeJla, NIEaIbHbIN ra3, TOUSUHBIH 3aps]], OJHOPOJHOE
AIIEKTPUYECKOE I10JIE;

epa3nuyaTth YCIOBHA (TpaHUIBl, O00JACTH) NPUMEHUMOCTH (U3UYECKHX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBICHATH MEXAHUYECKUE ITPOLIECCHI U SIBICHUS, UCIIONb3Ysl OCHOBHBIE
IOJIOKEHHUS W 3aKOHbl MEXAaHUKU (OTHOCHUTEIBHOCTh MEXaHHMYECKOro JIBUXKEHH,
(opMynbl KHHEMAaTUKN PaBHOYCKOPEHHOI'O ABMXKEHMsI, IpeoOpa3oBanus ['anumues s
CKOPOCTH U IepeMelLIeHus], 3aKoHbl HbIOTOHA, NpUHLIKIT OTHOCUTENbHOCTU ['anmuies,
3aKOH BCEMHUPHOI'O TSATOTEHMS, 3aKOHBI COXPAaHEHUS MMIIYJIbCAa M MEXaHUYECKOU
SHEpPruM, CBA3b DPAOOTHI CHJIBI C M3MEHEHHEM MEXaHWYeCKOH »Hepruu, yciaoBUs
paBHOBecHsI TBEPAOIO Telsa), MPU ITOM HCIOIb30BaTh MAaTEMaTHUECKOE BBIPAKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBHUS MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MPEOOpa30BaHUN
["anunes, BTOporo u TpeThero 3akoHoB HbBIOTOHA, 3aKOHOB COXpaHEHUS MMITYJIbCAa U
MEXaHUYECKOM IHepruu, 3aKOHa BCEMUPHOT'O TSATOTEHUS;

® AHAJIM3UPOBATh M OOBACHATH TEIUIOBBIE NPOLECCHl M SIBICHUS, WCHOJIb3Ys OCHOBHbBIE
nojoxkenus MKT u 3akoHBI MOJIEKYJISpDHOH (QHU3UKH M TEpPMOJUHAMHKHU (CBS3b
JTaBJICHUS UJI€AJIbHOTO ra3a co CpeiHel KHHETUYECKON SHEepruel TerIoBOro JBUKEHUS
U KOHILIEHTpallMel €ro MOJIEKyJ, CBs3b TEMIIEpaTypbl BEIIECTBA CO CpeaHel
KMHETUYECKOW DHEprued TEIUIOBOrO JIBMJKEHUS €ro 4YacTUll, CBfA3b JIaBJICHUS
UCaTbHOTO ra3a C KOHIIEHTpaluell MOJEKYyJl H €ero TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knaneiipona, mnepBblii 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpaHEHUs
SHEPruM B TEIUIOBBIX Ipolleccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOe
BBIpQKCHHE 3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHUMOCTU ypaBHEHUs MeHjeneeBa—
Knaneiipona;

® AHAJIM3UPOBATh U OOBSICHATH IEKTPUUECKHUE SIBICHUS, UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS
Y 3aKOHBI DJIEKTPOJMHAMHUKU (3aKOH COXPAHEHMs DJIEKTPUUYECKOIO 3apsia, 3aKOH
KynoHa, mOTEHIMaIBHOCTh 3JEKTPOCTATUYECKOIO IOJIA, MPUHLMII CYIEPIO3ULIUU
AIIEKTPUYECKUX TOJIEH, IPU ITOM YKa3blBas yCIIOBUS IPUMEHUMOCTH 3akoHa KyrnoHna, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHMs: 3aKOHbI OMa Ui ydacTKa LIeNU U JJid
3aMKHYTOH 3JIeKTpHUYecKol 1emnu, 3akoH Jxoyns—Jlenna, npasuina Kupxroga, 3akoHb
Ddapanes 171 2JIEKTPOIU3A);

® ONUCHIBATh (PU3UYECKUE MPOIECCHl U SIBJICHUS, MCIOJb3ysd BEIMYMHBI: IEepEeMEIlEHuE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLIMANbHAsl SHEPrusi, KUHETHYecKas HHEprusi, MexXaHudeckas sSHeprus, padbora
CHJIBI, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHJIAa TSKECTH, CWJIAa YINPYrocTH, CHJIA
TPEHUs1, MOIIHOCTb, SHEPIUs B3aUMOAEUCTBHS Tea ¢ 3eMiEi BOIM3U €€ MOBEPXHOCTH,
BHEprus ynpyro pgedopmamuu MOPYKUHBL, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHAS
Temmneparypa Tena, paboTra B TEPMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HJI€aNbHOIO raza, OTHOCUTENbHAs BIAXKHOCTb BO3AYXa,
KIIJ[ uneanbHOro TEMJIOBOIO JBHUraTelis; JJIEKTPUYECKOE I10JI€, HANpsSKEHHOCTh
IIEKTPUYECKOTO TIOJIsI, HANPSDKEHHOCTH IOJISI TOUYEYHOI'O 3apsia WM 3apsDKEHHOTO
nrapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHLIMAT 3JEKTPOCTATHUECKOIO MOJIs, Pa3HOCTh
MOTEHILIMAJIOB, AJIEKTPOABIDKYILAs CHUJla, CUJIa TOKa, HAIpPSHKEHHE, MOIIHOCTh TOKa,
JJIEKTpUYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTHUBIIEHHWE Yy4acTKa LIENH C



MOCJIEIOBATEIbHBIM M MApaJuIeJIbHBIM ~ COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
IIEKTPUYECKOTO I10JIsI KOHJEHCATOPa;

® 00BSICHATH OCOOCHHOCTH TPOTCKaHUSI (PU3UYECKHUX SIBICHUN: MEXaHUYECKOE JIBHKEHUE,
TEIUIOBOE JIBUKCHHWE YAaCTHI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
nBuxkeHue, auddysus, ucHapeHue, KUIEHHE M KOHJEHCAllMs, IUIaBICHUE U
KpUCTaJUIM3aLus, HaIlPaBJIECHHOCTh TEeIIoNepeauH, 3JEKTPU3ALUSL Ted,
AKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBO/IHUKA,

® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DPU3NYECKON BEIUYMHBI OT APYrou ¢
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpOBaTh pPe3yabTaThl MOJYYCHHOH 3aBUCUMOCTH (U3MYECKHX BEJIHMYUH B BHJIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH HM3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

® [IPOBOJIUTh KOCBEHHBIE HW3MEpPEeHUs (U3NUYECKUX BEIMYUH, MNpPU 3TOM BBIOMpPATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

® [IPOBOJUTH OMBITHI 10 IPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIJIAHUPOBATh IKCIIEPUMEHT,
coOuparh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYUYEHHBIE PE3YIbTATh
U JIeJIaTh BBIBOJI O CTATyCE NPEAI0KEHHOU TUIIOTE3bI;

e cOOMIOIaTh MpaBWiia 0€30MacHOro TpyJaa MPH MPOBEICHUHM HUCCIEIOBAHMIA B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHNS;

e pemarh pacuETHBIC 3aa4M C SBHO 33JaHHOM M HESIBHO 33JJaHHON (PU3NYIECKON MOJEIBIO:
HAa OCHOBAaHHMHM aHAJIM3a YCJIOBHsS OOOCHOBBIBATH BBIOOp (PH3UYCCKOW MOJICIH,
OTBeYaroIIei TpeOOBaHUAM 3aauu, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTyJaThl (PU3MUECKUX TEOPHH MpPH HCHOJIb30BAHUM MAaTEMAaTUYECKHX METO/I0B
pemieHuss 3ajad, MPOBOAUTH pPacdy€Tbl HAa OCHOBAHMM HWMEIOIIMXCA JIAHHBIX,
AQHAIN3UPOBATh PE3yJAbTaThl M KOPPEKTUPOBATh METOJbl pEUIEHHs C Y4ETOM
MOJIyYEHHBIX PE3y/IbTaTOB;

epelaTh KaueCTBEHHbBIE 3aJlaud, TpeOyrole NpUMEHEeHHUs 3HAHUM M3 pa3HbIX Pa3/ieloB
Kypca (M3MKH, a TakKe HHTErpalMM 3HAHUM W3 JPYrHMX HPEeIMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PAcCCyKICHHM C OIOpod Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

® 1ICII0JIb30BAaTh TEOPETUUECKHE 3HAHUS JUIsI OOBSICHEHUS OCHOBHBIX MPUHIMUIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [IPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHUE TEXHUKH U
TEXHOJIOTHH;

® AHAJIM3UPOBATH M OLEHUBATH MOCIIE/ICTBHUS OBITOBOW U MPOU3BOICTBEHHOM 1€ATEIEHOCTH
YyelloBeKa, CBA3AHHOW ¢ (PU3MUECKMMH IIpPOLIECCaMH, C TO3MIMH 3KOJIOTrHYeCcKOn
0€30MaCHOCTH, TPEJICTaBIEHUH O paIlMOHAIFHOM IPHPOJONOIb30BAHNHU, a TaKXKe
pa3yMHOM HCIIOJIb30BAHUM JIOCTMKEHUN HAyKM M TEXHOJIOTHH JUIsl JajbHEHIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

® IPUMEHSATH pa3IMuHble crocoObl padoThl ¢ MHPOpManKed (GU3NYECKOT0o COJIEpIKaHUs C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  MH()OPMAMOHHBIE  TEXHOJOTHMH sl TIOHMCKa,
nepepabOTKU M TpPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISApHOH HHMOpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 Pa3IHYHBIX
MCTOYHHMKOB, KPUTHUECKH aHAIM3UPOBATH MOTY4aeMyl0 HHPOPMAIMIO U OLCHUBATH ¢
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHUKA HHPOPMALIUHY;

®IPOSIBIISITH ~ OpPraHU3AllMOHHBIE W  TO3HABATEJIbHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIEI0BATEIbCKUX PaboT;

epaboTaTh B TpPYNIE C HUCIOJHEHHWEM pPA3JIMYHBIX COIHUAJIBHBIX PpOJEH, IIAaHUPOBATH
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

®IIPOSIBIATh  MOTHBAaLMIO K  Oyaymed  mpodecCHOHANbHOW — JIESATEIBHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenus B 11 knacce npenIMeTHbIC pe3ylbTaThl Ha YIIIYOJIEHHOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® [IOHUMATh POJIb (PU3UKH B SKOHOMUYECKON, TEXHOJIOTUUECKOM, COIMATBbHON U dTUYECKON
chepax AESATENbHOCTH YeNOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOIH Hay4HOUH
KapTUHE MHUpa, pPOJb ACTPOHOMHUHM B IPAKTHUYECKOW JCATEIBHOCTH YEJIOBEKa U
JabHENIIEM HAay4YHO-TEXHUYECKOM  pa3BUTHUH, 3HAYEHHE OIMCATEIILHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nuecKoit
TEOPUH — HJIEKTPOJMHAMUKH, CHEIUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3uku, posnb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYEeCKONM KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

® pa3InyaTh yCJIOBUS MPUMEHUMOCTH Mojiesiel (GU3NYEeCKUX TelT U MPOIEecCoB (SBICHUN):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KoieOaHusi, MaTeMaTUYeCKUd MasATHUK, WACaJbHBIA MPYXKUHHBIA  MAasSTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIN KOHTYpP, TOHKas JMH3a, MOJeNel
aToma, aTOMHOTO s1/Ipa U KBAHTOBOM MOJIEIIN CBETA;

epa3nuyaTh YCIOBHMsS (TpaHUIBl, O00JAaCTH) NPUMEHUMOCTH (DUBNYECKHX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (QyHAAMEHTANbHBIX 3aKOHOB M OrPaHMYEHHOCTH
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBAaTh M OOBSACHATH 3JEKTPOMAarHUTHBIE MPOLECCHl U SBJICHUS, HCIOJIb3YS
OCHOBHBIE TIIOJIO)KEHHMS M 3aKOHBI DJIEKTPOAVMHAMUKA M CHEUUAIbHOM TEOopUHu
OTHOCUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsna, cwia Amrepa, cuiia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIBI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);

® AHAJIM3UPOBATh U OOBACHATH KBAaHTOBBIE MPOIECCHI U SIBICHUS, HUCIOIb3Ys MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHAa a1 HoTOddeKTa, MepBbld U BTOPOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpAHEHHUs 3aps0BOT0 U MAaCCOBOTO YMCE M SHEPIHH B SIIEPHBIX PEAKIUAX, 3AKOH
paMOaKTUBHOTO pacraja);



® ONIUCHIBATh (DU3MUECKUE MPOLECCHl U SIBICHMSI, UCIOIB3Ysl BEJIMYUHBL: HANPSHKEHHOCTD
JNEKTPUYECKOTO  MOJIA,  TMOTEHIMal  3JEKTPOCTATHYECKOro  MOJsl,  Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYINAS CHJIA, WHIYKIUS MarHUTHOTO TIOJSl, MarHUTHBIN
MOTOK, CWiIa AMIiepa, HWHIYKTUBHOCTb, JJICKTPOJBIDKYINAS CHJIA CAMOWHIYKIIHH,
SHEPrusi MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, PENISTUBUCTCKUN UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsf Aapa, SHEPTHUS CBSI3H SIIPa;

® O0BSICHATh OCOOCHHOCTH TPOTEKAaHUS (PU3MUYECKUX SBJICHUH: 3JICKTPOMArHUTHAsS
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii addekrt (dhororddekr), anbda-
u Oera-pacmaabl  siAep, ramMma-u3inydeHue saep, (GU3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

® ONIPE/ICIISITh HAMPABICHHE HWHIYKIIMM MAarHUTHOTO IOJS TMPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHia;

® CTPOUTh H300pa)K€HWE, CO3/1aBaéMO€ IUJIOCKUM 3€pKaJioM, TOHKOW JIMH30H, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

® [I[PUMEHATH OCHOBOIIOJIATAIOUINE ACTPOHOMUYECKHE TOHSTHS, TEOPUU W 3aKOHBI IS
aHamm3a W OOBSCHEHHS (PU3MUYECKUX IMPOIECCOB, MPOMCXOIAMIMX B 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEKIaJaKTHUYECKOW Cpeae; MABIKEHHS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MYECKHX BEJIUYUH C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpEHWi, [enaTh BBIBOABI IO  pe3yJbTaTaMm
UCCIIC/IOBAHMS,

® IPOBOJUTH KOCBEHHbIE W3MEPEeHUS (U3MUECKUX BEIMYMH, TMPU D3TOM BBIOUPATH
ONTHMATBHBIA METOJ W3MEPCHHUsS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPENIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

® IPOBOJUTH OMBITHI IO IPOBEPKE MPEUIOKEHHON TUIIOTE3bI: MIIAHUPOBATH IKCIEPUMEHT,
coOupaTh IKCHEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MONYUYEHHBIE PE3YyIbTaThl
U JIeNaTh BBIBOJI O CTaTyCe MPEIIOKEHHOW THITOTE3HI;

® OITUCBIBATH METO/THI ITOJTYICHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHHIA,

e coOroIaTh TpaBMiIa 0€30MacHOTO TPyAa NMPH TPOBENECHUHM HCCIEIOBAaHMNA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeI0BATENbCKOW W TPOEKTHOM
NeSITETHHOCTH C HWCIOJB30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

e pemiath pacu€THbIC 3a7a4u C SIBHO 33JJaHHOW M HESIBHO 33JaHHON (PU3HUECKON MOJIETBIO!
HA OCHOBAaHWU aHalW3a YCJIOBUSA BBIOUPATh (UINYECKHUE MOJETH, OTBEUYaIOIUe
TpeOOBaHUSAM 3a/la4y¥, MPUMEHSATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI
(UBHYECKUX TEOPH MPHU UCIOIH30BAHUN MAaTEMAaTUYECKUX METOOB PEIICHHS 3a/1ad,
MIPOBOIMTH PACUETHl HA OCHOBAHWW MMEIOIIMXCS JIAHHBIX, aHAJTM3UPOBATH PE3yIbTaThl
U KOPPEKTUPOBATH METOJIBI PEIICHUS C YIETOM MOTyUYEHHBIX PE3YyIbTATOB;

e peliaTh Ka4yeCTBEHHBIE 3a/1aul, TPeOyrolne MPUMEHEHUs 3HAHUN U3 pa3HBIX pPa3JieioB
Kypca (UM3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-



HAy4YyHOI'0 ILMKJA: BBICTPAaUBaTh JOTMYECKYIO LIENOYKY PAcCCyKICHHMH C OIOpod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

® ICTI0JIb30BATh TEOPETUUECKUE 3HAHUS IS OOBSCHEHUS OCHOBHBIX MPUHIMIIOB PabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUYECKUX YCTPOHUCTB U TEXHOJOTHUECKUX MPOIECCOB;

® [IPUBOAMTH IIPUMEPHI BKJIAJa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

® AHAJIM3UPOBATh M OLEHUBATH [IOCIIEICTBHUS OBITOBON U IPOU3BOICTBEHHOH 1€ATEIILHOCTH
YeJI0BEeKa, CBA3aHHOW ¢ (U3MYECKMMHU INpoleccaMM, € MO3MLUH 3KOJIOrMYeCcKOH
0€30I1aCHOCTH, MPEICTaBIECHUH O palMOHAJIBHOM IPHPOJONOJIB30BAaHUM, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUM JOCTHKCHHM HAYKM W TEXHOJIOTMM Ul JAJIBbHEUILIEro
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

® [I[PUMEHATh Pa3IUYHbIE CIIOCOOBI PabOThHl ¢ MH(OpMaLEed (U3NIECKOro COAEPIKaHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM U1  IIOUCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalud WHGOPMALNHU, IOIYYCHHOH W3 pPa3sITUIHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 UH(OpPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HAHUM, TaK M Ha OCHOBE aHAIU3a
UCTOYHUKA UH(POpMALUY;

®IPOSIBJIATh ~ OPraHMU3AIlMOHHBIE W  II03HABATEJIbHBIE YMEHHUS CAMOCTOSITEJIBHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIBCKUX padoT;

epaboTaTh B TpYHNNE C HUCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJIEH, IMJIaHUPOBATh
paboTy TIpynmbl, palUOHAIBHO PACHPENEATh JEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

®IIPOSIBJIATH ~ MOTHUBALIMIO K  Oyaymedl  npodeccuoHaJbHOM — EATENIbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.
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n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znen 1. HAYYHBINH METO/J ITIO3HAHUS ITPUPO/IbI
1.1 HayuHbIit MeTO/T TIO3HAHUS TIPUPOJIBI 6 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edsoo.ru/7f41bf72
2.2 JunaMmuka 10 https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOro TeIa 5 1 https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf72

Hroro no pasneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHU 15 1 https://m.edsoo.ru/7f41bf72
3.2 Tepmoannamuka. TenioBbie MAITUHBI 20 1 https://m.edsoo.ru/7f41bf72
A LD
3.3 TPETATHAIS COCTOMHIA BELIECTRA, THasOnke 14 1 https://m.eds00.ru/7f41bf72
HePEXO/IbI
Hroro no pasneny 49

Paznen 4. JIEKTPOJANHAMUKA

4.1 DeKTpUIecKoe Moje 24 1 https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

4.2 [ToCTOSIHHBIIH AIIEKTPHYCCKHI TOK 24 https://m.edsoo.ru/7f41bf72
4.3 ToKM B pa3sNUYHBIX Cpelax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51 Dusiaeckuli npaKTHKYM 16 16 Sggtg;:ZIéJ’r;e:s)’h.edu.ru/?ys,cl 1d=Im7ut4mb4f7
Utoro no pazneny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/?ysclid=lm7ut4mb4f790892353
https://resh.edu.ru/?ysclid=lm7ut4mb4f790892353

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/ P Konrpouabnsie | IIpakrnyeckue (ucpp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOANHAMHUKA
1.1 MarnutHoe nose 14
1.2 DNeKTpOMarHuTHAas MHIAYKIHS 13 1
Htoro no paznemny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KojaeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHu4ecKre 1 AIeKTPOMarHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBrel CTO 5 1
Htoro mo pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA

41 KopnyckynspHO-BOJHOBOH Jyanu3m 15

4.2 ®duznka aToma 5




43 duznka aTOMHOTO sAapa 1 3JIEMCHTAPHBIX

YACTHIL

Hroro no pazaeny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12
Wroro no pazneny 12
Paznen 6. PUBHUYECKUN MPAKTHUKYM
6.1 ®u3nyecKkuil NPakTUKYM 16 16
Hroro o pasneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
CucremaTtu3zanus u 06o01ieHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIBITa 15
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Wroro no pazneny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne Tema ypoxa Kontpo | Tpaxtu Hara DJIeKTpoHHbIe U pPOBbIE
n/n Beero | gnubre qecKHe U3yYyeHHs | oOpa3oBaTe/IbHBbIE Pecypchl
padoThI padoThI

®dusnka — GpyHIaMeHTalIbHAs Hayka o npupozae Hayunbrit

1 METO/T IO3HAHMS K METOJIbI HCCIICTOBAHUS (DU3HUCCKUX 1 04.09.2023 https://m.edsoo.ru/ff0c32e2
SBJICHUI A

5 BxOIHAL AHAFHOCTHKA 1 https://resh.edu.ru/?ysclid=Im7u

LA 05.09.2023 | UpNP54969958666

DKCIIEPUMEHT U TCOPHS B IPOIIECCE MO3HAHMSI TPUPO/IBI.

3 1 https://m.edsoo.ru/ff0c32e2
HabGnronenue u 3KcriepuMeHT B (pU3uKe 06.09.2023 D

4 1 https://m. ru/ff0c32e2
Crioco0bl U3MepeHus: PU3NIECKUX BEIUMYNH 07.09.2023 ttps://m.edsoo.ru/ff0c32e

5 AOCOI0THAs M OTHOCUTENbHAS MOTPEUTHOCTH U3MEPEHUI 1 https://m.edsoo.ru/ff0c32e2
(GU3NIECKUX BETUINH 08.09.2023
MonenupoBanue B ¢pusuke. Poib u Mmecto puszuku B

6 (bopMHpPOBAHNUN COBPEMEHHON HAYYHOM KapTHHBI MUDA, B 1 11.09.2023 https://m.edsoo.ru/ff0c32e2
NPaKTUYECKOMN EATCILHOCTH JIFOCH R
Mexanuueckoe aprkeHre. CucreMa oTcuera.

7 OTHOCUTETHHOCTh MEXaHUYECKOTO BIKEeHUS. [Ipsmas u 1 12.09.2023 https://m.edsoo.ru/ff0c3508
oOpaTHast 3a/1a4d MEXaHUKH T
Panuyc-BekTop MaTepHalibHOM TOYKH, €r0 MPOCKIIMK Ha

8 ocu koopauHat. Tpaektopus. [lepememenne. CKOpOCTb. 1 13.09.2023 https://m.edsoo.ru/ff0c3508
VX mpoeKIuy Ha OCH KOOPAWHAT o

9 PaBHOMepHOE npsiMosMHEHOe ABMKeHHe. | 'paduyeckoe 1 https://m.edsoo.ru/ff0c3620
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OIMMCAHUE PAaBHOMEPHOI'O HpHMOJ’IHHCﬁHOFO JABWXKCHU A

14.09.2023

1 i in. P https://m. Tu/ff 2

0 CrnoxeHne epeMelIeHUI U CKopocTeid. Perenue 3aaay 15.09.2023 ps://m.edso0.ru/ff0c3620
HepaBHomepHoe aBmKeHHE. MTHOBEHHAsI CKOPOCTb.

11 Yckopenue. [IpsmonuHeiiHOe IBUKEHUE C TIOCTOSTHHBIM 18.09.2023 https://m.edsoo.ru/ff0c372e
YCKOpEHHEM A

12 I'paduueckoe onucaHue NPSIMOIMHEHHOTO ABHIKCHUS C https://m.edsoo.ru/f0c372e
MOCTOSTHHBIM YCKOPEHUEM 19.09.2023
CBoOoiHOE MajicHue. Y CKopeHre CBOOOTHOTO Ta/ICHUS.

13 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT 90.09.2023 https://m.edsoo.ru/ff0c39cc
BPEMEHH U UX TpaduKH A

14 JIBrokeHue Tea, OpOIIeHHOTO MO YIJIOM K TOPU30HTY 91.09.2023 https://m.edsoo.ru/ff0c39cc
P n

15 CILICHHE 32124 I[B"I/DKeHHe Tela, OPOILICHHOTO 10T https://m.edsoo.ru/F0C39¢e
YIJIOM K TOPU3OHTY 22.09.2023
Kpuonunerinoe npuxenue. J[BUKeHUE 10 OKPYKHOCTH.

16 VYrioBas u TMHeWHast CKOpOCTb. [lepron u yacTora. 25 09.2023 https://m.edsoo.ru/ff0c3ada
L{eHTPOCTPEMHUTENBLHOE U MOJIHOE YCKOPEHUE R
O0001IeHne 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME _

17 K HeMaTIK" 26.09.2023 https://m.edsoo.ru/ff0c3ada

18 Konrponsnas pabora no reme "Knunemaruka 97 09.2023 https://m.edsoo.ru/ff0c372e
IlepBolii 3ak0H HproTOHA. IHEpLIMAIBHBIE CUCTEMBI

19 orcuéta. [IpuHIMN oTHOCKUTENBHOCTH [ anumest. 98.09.2023 https://m.edsoo.ru/ff0c3be8
HewuneprpanbHble CHCTEMBI OTCUETA o
Cuna. PaBHoelicTBytomas cuiia. Bropoil 3akoH

20 https://m.edsoo.ru/ff0c3be8
Hprorona. Macca 29.09.2023 D 2
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21

B3aumoneiictBue tein. Tperuii 3akoH HeroToHa

https://m.edsoo.ru/ff0c3be8

02.10.2023
22 Cuua ynpyroctu. 3akoH ['yka. Bec tena 03.10.2023 https://m.edsoo.ru/ff0c3el8
T .

23 Cuuia TpeHust pHpOﬂ"a Y BUJIbI CHJT TpeHUs. [IBIDKEHHE B https://m.edsoo.ru/FOC3F76
KHUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI COIIPOTUBIIEHUS CPEbl 04.10.2023

24 [Mpunun cyneprno3uiuu cui. Penienue 3amav Ha https://m.edsoo.ru/f0c3bes
nprMeHeHne 3aKk0HOB HproToHa 05.10.2023

25 Pemrenue 3agau 3akonsl HeroToHa 06.10.2023 https://m.edsoo.ru/ff0c3be8

26 3aKoH BCGMI/IpH(‘)’FO T)IFOTCHI/I"?I. DKBUBAJICHTHOCTh https://m.edso0.ru/ff0c3d00
TPaBUTAIMOHHON U MHEPTHON MacChI 09.10.2023

27 Cuiia TSHKECTH U YCKOPEHUE CBOOOIHOTO MaICHHS 10.10.2023 https://m.edsoo.ru/ff0c3d00

28 Pemenue 3aau "3akoH BeceMupHOTo TArOTEHUS 11.10.2023 https://m.edsoo.ru/ff0c3d00
JIBrokeHMe HEOECHBIX TET U MX UCKYCCTBEHHBIX

29 cnyTHHKOB. [lepBast kocMuyeckast CKOpOCTb. 3aKOHBI 12.10.2023 https://m.edsoo.ru/ff0c3d00
Kemnepa o

30 Hasnenue. I'mapocratnueckoe napnenue. Cua https://resh.edu.ru/?ysclid=Im7v
Apxumena 13.10.2023 | 19tgq6946494755

31 AbcomoTHO TBepaoe Teio. [ToctynatensHoe u https://resh.edu.ru/?ysclid=Im7v
BpaliaTelbHOE JBUKEHNE TBEPAOTO Tela 16.10.2023 | 19tgg6946494755

39 MOMEHT CHIIBI OTHOCHTEIBHO OCH Bparenus. [1neuo https://resh.edu.ru/?ysclid=Im7v
CHUTBI 17.10.2023 | 19tgq6946494755

33 CnosxeHue cHJI, IPUIOKEHHBIX K TBEpoMY Teary. Llentp https://resh.edu.ru/subject/28/
TSKECTH Teja. Y CIIOBUS paBHOBECHS TBEPAOIO Tela. 18.10.2023
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BI/I,I[BI PaBHOBCCHA

34 Pewienue 3a1au Y caoBusi paBHOBECHS TBPJIOTO Tela 19 10.2023 https://resh.edu.ru/subject/28/
O0o001IeHHe ¥ CUCTeMAaTU3aIMsl 3HAHUH 110 TeMe .

35 https://resh.edu.ru/subject/28/
" Munamuka" 20.10.2023 | P :

36 KoHntpoinbnas pabora o teme "/[unamuka. Ctatuka https://resh.edu.ru/subject/28/
TBep0ro Tena' 23.10.2023
Hmnynbc MaTepraibHOW TOYKH, CHCTEMbI MAaTEPHATbHBIX

37 Touek. L[eHTp Macc cucTeMbl MaTepHAIbHBIX TOUCK. 94.10.2023 https://m.edsoo.ru/ff0c43d6
Teopema 0 ABMKEHHMH LIEHTPA MACC o
1 .

38 MITYJIbC CHIIBI 1 U3MEHEHHE UMITYJIbCa Tena. 3aKOH https://m.edsoo.ru/ff0c43ds
COXpaHEeHUS UMITyNIbca. PeakTHBHOE IBUXKEHHE 25.10.2023
MoOMEHT uMITysIbca MaTepPUAIIBHON TOYKH.

39 [pencraBneHne 0 COXpaHSHUHM MOMEHTA UMITYJIbCA B 26.10.2023 https://m.edsoo.ru/ff0c43d6
LHEHTPAIBHBIX MOJISX o

4 P https://m. Tu/ffOc4

0 CIICHUE 3a1a4 27 10.2023 ttps://m.edsoo.ru/ff0c43d6

PaboTa cuiibl Ha MaJloM U Ha KOHEYHOM TMEPEMEIICHUH.

41 I'padmueckoe npencraBiaeHne paboThl CHIIbl. MOIIIHOCTh 06.11.2023 https://m.edsoo.ru/ff0c4502
CHUTBI o
K .T

42 I/IHeTI/IquKaiI sHeprus. Teopema 00 I/\{SMCHGHI/II/I https://m.edsoo.ru/ffocA61a
KMHETHUYECKOM 3HEpruu MaTepUAIbHON TOUKH 07.11.2023

43 [ToreHIMaTbHBIC U HETIOTCHIIUAIBHBIC CHIIBL.
ITorenunanbHas 3Heprus. Bropas kocmMudeckas CKOpOCTb 08.11.2023
Tpetrbs kocMuueckasi ckopocTb. CBsi3b pabOThHI

44 HENOTEHIMAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOMN 09.11.2023 https://m.edsoo.ru/ff0c461a

SHEPTHUU CUCTCMEI TCII. 3akoH COXPAaHCHUA MEXaHUYEeCKOH
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OHEPIuun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE

https://resh.edu.ru/subject/lesson

45
Bepryuum i uieanbHON KUAKOCTH 10.11.2023 | /6290/start/197453/
46 O06001IeHNE U cCUCTEMATU3ALNS 3HAHUM 110 TeMe ""3aKOHBI https://resh.edu.ru/subject/lesson
COXpaHEHUsI B MEXaHUKe" 13.11.2023 | /6290/start/197453/
47 KonTposbHas paboTa 1o Teme "3aKOHbI COXpaHEHUS B https://resh.edu.ru/subject/28/
MexaHuke" 14.11.2023
Pa3BuTHe npeacTaBiIeH i 0 IPUPO/IE TEILIOTHI.
48 Ocnosuble nonoxkenuss MKT. Tuddysusa. bpoyHosckoe 15.11.2023 https://m.edsoo.ru/ffOc4dc2
TIBIKEHUE o
. )C(TpOGHI/Ie ra3o00pa3HbIX, )KI/IIIKI/I)f Y TBEPJIBIX TEJl. https://resh.edu.ru/subject/lesson
apaKkTep IBUKCHHS U B3aMMOJICHCTBHSI YaCTHIL 16.11.2023 | /3731/start/47858/
BEIIIECTBA
50 Macca u pa3mepsl Mosiekya (atomoB). KonmnuectBo https://resh.edu.ru/subject/lesson
BemiecTBa. [locrostaaas ABoraapo 17.11.2023 | [4722/start/47800/
51 Temneparypa. Temnosoe pasaosecue. [lkana Lenbcus https://resh.edu.ru/subject/lesson
PATYPE. P ' 20.11.2023 | /5898/start/15462/
59 PelleHe 3a0at https://resh.edu.ru/subject/lesson
% 21.11.2023 | /5898/start/15462/
53 Wneanpuelii ra3. ['a30BbIe 3aKOHBI 99 11.2023 https://m.edsoo.ru/ffOc4fde
54 VYpaaenne MenjeneeBa-Knaneiipona. Pemenue 3anauq 93.11.2023 https://m.edsoo.ru/ff0c511e
55 AbGcomoTHas TeMiieparypa. 3akon Jlanbrona 94.11.2023 https://m.edsoo.ru/ff0c511e
41
56 30MPOIIECCHI B HICATHHOM Ira3e ¢ MOCTOSHHBIM https://m.edsoo.ru/ff0c570e
KOJTMYECTBOM BEIIECTBA 27.11.2023
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['padmyeckoe mpecTaBieHe U30MPOLIECCOB: U30TEPMA,

57 https://m.edsoo.ru/ff0c570e

M30x0pa, u3obapa 28.11.2023 D
https://resh.edu.ru/subject/lesson
MKT
°8 | Ocosrioe ypasiieriite 20.11.2023 | /6292/start/325554/
59 Pemlerie 3anat https://resh.edu.ru/subject/lesson
8 30.11.2023 | /6292/start/325554/

CBs13b a0COTIOTHOM TeMIIEPATYPhl TEPMOIMHAMUYICCKOM

60 CHCTEMBI CO CPEIHEH KMHETHUSCKOW dHEPTrUek 01.12.2023 https://m.edsoo.ru/ff0c570e
HOCTYIIATEILHOTO TEIUIOBOTO ABMKEHHUS €€ YaCTHUI] "
O0600611IeHNE U cUcTeEMAaTU3aus 3HaHui 1o Teme "OCHOBEI )

61 MEKT" 04.12.2023 https://m.edsoo.ru/ff0c570e

62 KonTponbnas pabota o teme "OcHoBbl MKT 05.12.2023 https://m.edsoo.ru/ff0c570e
TepmoauHaMuueckas cucTemMa. 3aJaHrue BHEIIHUX
yciosuit s T/1 cucremsl. BHelIHNEe U BHYTpEHHUE

63 napametpsl. [Tapamerps! T/l cuctemsl kak cpeHue 06.12.2023 https://m.edsoo.ru/ff0c5952
3HAYCHUS BEJIMYHMH, ONMCHIBAIONINX ¢€ Ha o
MUKPOCKOIIUYECKOM YPOBHE
H .

64 yJIeBOE€ HadajIo TepMOAMHAMHUKH. CaMOITPOU3BOJIbHAS https://m.eds00.ru/ff0c5952
penakcanus T/l cucTteMsl K TEMJIOBOMY PaBHOBECHIO 07.12.2023

65 Monens Hneanbﬁor? ra3a B TepMOJIUHAMHUKE. Y CIIOBHS https://m.edsoo.ru/ff0c5¢36
NPUMEHUMOCTH 3TOM Mozenu 08.12.2023

66 YpaBHeHHeVMeHneneeBa-KnaneﬁpOHa U BBIP@KEHHE IS https://m.edsoo.ru/ffOc4fde
BHYTpEHHEH 3Hepruu 11.12.2023
BeipaxkeHue 17151 BHYTPEHHEH SHEPTUU OJJHOATOMHOTO

67 HAaeanbHoro rasa. KBasucrarnueckue U HECTaTHYECKUE 12122023 https://m.edsoo.ru/ffOc4fde

IIPOIIECCHI
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DnemeHTapHas paboTa B TepMOAMHAMUKE. Boruncienue

68 https://m.edsoo.ru/ffOc5efc
paboThl o rpaduKy mpoiecca Ha pV-auarpaMme 13.12.2023 D
Temnonepenaya Kak criocod U3MEHEHUSI BHYTPEHHEH
https://m. ru/ff0cSef
69 snepruu T/] cucremsl 0e3 coBepiieHus paboThI 14.12.2023 ps:/im.edsoo.ru/ffocsefe
70 KoHBeK1us1, TeII0NPOBOIHOCTD, U3ITyYCHUE 15.12.2023 https://m.edsoo.ru/ff0c5efc
KonuyecTtBo TemnoTel. Tenno€MKocTs Tena. Y aenbHas u
71 MOJISIpHAsI TETUIOEMKOCTH BEIIECTBA. Y IeNIbHAsI TEIIOTa 18.12.2023 https://m.edsoo.ru/ff0c6820
CrOpaHus TOTLIUBA o
72 Pacuér kosruecTBa TEIIOTHI IIPH TEILIONEpeaye 19122023 https://m.edsoo.ru/ff0c6820
73 Pewrenue 3aga4 "Pacuer KOIMYECTBA TEIUIOTHI 20.12.2023 https://m.edsoo.ru/ff0c6820
[Tonsitre 06 aguadbatHoM mporecce. [lepBhril 3aKk0H
74 https://m.edsoo.ru/ff0c65f0
TEPMOJIMHAMUKH 21.12.2023
KonuuecTBo TeminoTel U paboTa Kak Mepbl U3MEHEHUS
7 https://m. TU/ff f
> BHyTpeHHel suepruu T/l cuctemsl 22.12.2023 ttps.//m.eds00.(/0C6510
76 Pemenune 3anayu "lIlepBblii 3aKOH TEPMOAUHAMUKH 95 12 2023 https://m.edsoo.ru/ff0c65f0
Bropoii 3ak0H TepMOAMHAMUKY JIJIsI PABHOBECHBIX U
77 HEpaBHOBECHBIX NpolieccoB. HeoObpaTuMocTh NpUpOAHbIX 96.12.2023 https://m.edsoo.ru/ff0c65f0
IPOIIECCOB o
78 [TpunIMIBI NeficTBUs TeroBbIX MammuH. KT/ 97 12.2023 https://m.edsoo.ru/ff0c600a
79 Makcumanbroe 3Hauerne KIT/I. Iuxn Kapro 28122023 https://m.edsoo.ru/ff0c600a
80 Pemenue 3amaq https://m.edsoo.ru/ff0c600a
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29.12.2023

DKOJIOTHYECKHE aCIICKThI MCIIOJIb30BaHUS TEILIOBBIX

81 https://m.edsoo.ru/ff0c600a
nsurateneil. TermnoBoe 3arps3HeHUe OKPYKAIOIIEH cpeibl 09.01.2024 D

82 Pemenue 3amau 10.01.2024 https://m.edsoo.ru/ff0c600a
O0o001IeHHe ¥ cUCTeMAaTU3aIMsl 3HAHUH 110 TeMe

83 https://m.edsoo.ru/ff0c600a
"Tepmonunamuka. TermioBbie MalTuHbL" 11.01.2024 P
KoHnTtposnbHas padora o teme "TepMoanHaMuKa. )

84 TeIUIOBLIE MALIMHEL" 12.01.2024 https://m.edsoo.ru/ff0c600a
IT N

85 apooOpazoBaHue U KOHAeHcaus. Micnapenue u https://m.edsoo.ru/f0c600a
KUIIEHUE. Y IebHasl TeIioTa Napooopa3oBaHus 15.01.2024
Haceimennsie 1 HeHaCHIIICHHBIE Taphl. KauecTBeHHAs
3aBUCHUMOCTH TUIOTHOCTH ¥ JIABJICHHS HACKHIIIIEHHOTO Tapa

86 OT TEMIIEPaTyphl, KX HE3aBUCUMOCTb OT 00bhEMa 16.01.2024 https://m.edsoo.ru/ff0c64d8
HACBILICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KMIICHHS R
OT JIaBJICHUS B KUAKOCTU
B A

87 JaKHOCTh BO3/IyXa. AOCOIOTHAS M OTHOCHTE IbHAS https://m.edsoo.ru/ff0c64d8
BIIQXKHOCTh 17.01.2024

88 Pemenue 3amau 18.01.2024 https://m.edsoo.ru/ff0c64d8

89 TBépnoe Terno. KpI:ICTaJqueCKHe U amopdHBbIE Tena. https://m.eds0o.ru/ffOcE50
AHN30TpONUs CBOMCTB KPUCTAJIIOB 19.01.2024
[TnaBrneHue u KpucTaUIU3anus. Y AelbHas TEIIOTa

90 https://m.edsoo.ru/ff0c65f0
riasnenus. Cyonumanus 22.01.2024 g u
Hedopmaruu TBEpAOTO Tena. PacTshkeHne u cxaTue. .

91 https://resh.edu.ru/subject/28/
Cnsur. Moayns IOwnra. Ilpenen ynpyrux nedopmannmii 23.01.2024 D :

92 [Ipeobpa3oBanue sHEPriK B (a30BbIX MEPEX01ax https://m.edsoo.ru/ff0c65f0
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25.01.2024

TennoBoe paclIMpeHne KUIKOCTEN U TBEPABIX TEIL.

https://resh.edu.r ject/2

%3 AHTapMOHHU3M TEIUIOBBIX KOJICOAHUI YaCTHI] BEIIECTBA 24.01.2024 ps://resh.edu.ru/subject/28/

94 YpaBHEHHUE TEIUIOBOrO OajaHca 26.01.2024 https://m.edsoo.ru/ff0c65f0

95 Pemenue 3anau 29.01.2024 https://m.edsoo.ru/ff0c65f0
[ToBepxHOCTHOE HaTsDKeHHE. KanwuisipHbie sSIBICHUSI.

96 JlaBiieHHe 1101 UCKPUBJICHHOMN MMOBEPXHOCTHIO JKHUIKOCTH. 30.01.2024 https://resh.edu.ru/subject/28/
®opmyia Jlamaca R
O0o01IeHre U CHCTeMaTU3alns 3HAHUN 110 TeMe .

97 https://resh.edu.ru/subject/28/
"ArperatHble cocTOsiHU BemecTBa. da3oBbie nmepexo b 31.01.2024 & I

08 KonTposbHas paboTa 1o teme ':'ArperaTHLIe COCTOSTHUS https://resh.edu.ru/subject/28/
BemecTBa. MazoBbIe EPEXOIbI 01.02.2024
DrekTpu3aiys Tei U e€ MPOSBICHUA. DIICKTPUUCCKHI

99 3apsi. JIBa BUa SJIeKTpHUYESCKUX 3apsiioB. [IpoBoaHUKH, 02.02.2024 https://m.edsoo.ru/ffOc6bcc
JIMBJICKTPUKH M TIOJTYTIPOBOTHUKH o

100 DJIeMEHTapHBIN JIEKTPUICCKHUI 3apsisl. 3aKOH https://m.edsoo.ru/ffocebee
COXpaHEHUS dIEKTPUUECKOTO 3apsia 05.02.2024
B3aumoneiictBue 3apsioB. ToueuHbie 3aps/ibl. 3aKOH

101 https://m.edsoo.ru/ffOc6ce4
Kysona 06.02.2024 | P

102 Pemenne 3amau 07.02.2024 https://m.edsoo.ru/ffOc6ced

103 DnexTpuueckoe moie. Ero neficTBre Ha 3JeKTpUIECKHE https://m.edsoo.ru/ff0c6df2
3apsIbl 08.02.2024

104 HaHpﬂ)KéHHOCT? ANIEKTpUYEcKOro mosist. [IpoOHbIi 3apsi. https://m.edsoo.ru/ffOc6df2
JIuHuK HanpsHKEHHOCTH IEKTPUYECKOTO MOJIS. 09.02.2024
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OI[HOpOI[HOG SJICKTPHUYECKOEC I10JIC

HOTGHL[I/IaJIBHOCTB QJICKTPOCTATUYCCKOI'O I10JIA. Pa3zHocth

1 https://m. Tu/ffOc6f
05 MOTEHIIMAJIOB U HANPSKEHUE 12.02.2024 ps://m.eds00.ru/ff0c6r00
106 [ToreHnuanbHast SHEPTHS 3apsijia B JICKTPOCTATHIECCKOM https://m.edso0.ru/ffOc6f00
nosie. [loTeHuman 3eKTpocTaTHYeCcKOro moJis 13.02.2024
107 CBsi3b HANIPSDKEHHOCTH TOJISI K PA3HOCTH MTOTECHITUATIOB https://m.edsoo.ru/FOC600
JUTSL DJIEKTPOCTATUYECKOTO TTOJISI 14.02.2024
108 [TpuHIMI CYNEepIO3UITUK AIEKTPHUECKUX TOJICH 15.02.2024 https://m.edsoo.ru/ffOc6f00
109 Pemenue 3amau 16.02.2024 https://m.edsoo.ru/ff0c6f00
ITone Toueunoro 3apsana. [lone paBHOMEpPHO 3apsKEHHOU
11 https://m. Tu/ffOc6f
0 cbepsr 19.02.2024 ttps://m.edso0.ru/ff0c6f00
111 [Tone paBHOMEPHO Bapﬂ)lieHHOFO o 06;beMy mrapa. [Tone https://m.edsoo.ru/FOC6f00
PaBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM TIOCKOCTH 20.02.2024
112 [TpOBOHUKY B IEKTPOCTATHYECKOM TIOJIE. Y CIIOBHE https://m.edsoo.ru/ff0c7018
paBHOBECHUSI 3aps0B 21.02.2024
113 JIM3JIEKTPUKHI | MTOJYITPOBOJIHUKHU B 3JICKTPOCTATHUECKOM https://m.edsoo.ru/F0C7018
nose 22.02.2024
114 OHneHCflTop DeKkTpo€MKOCTh KOHJIEHCATOpa https://m.edsoo.ru/f0C7126
DIEeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOpa 26.02.2024
115 [TapannensHoe CoeqMHEHNE KOHCHCATOPOB 27 02.2024 https://m.edsoo.ru/ff0c7126
116 [TocnenoBarenbHOE COETUHEHNE KOHIEHCATOPOB 98.02.2024 https://m.edsoo.ru/ff0c7126
117 Pemenue 3a1a4 "DnekTpuueckas 1erb ¢ KOHIASHCATOpOM" https://m.edsoo.ru/ff0c7126

29.02.2024
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118 DHeprus 3apsKEHHOT0 KOHAEHCAaTOpa 01.03.2024 https://m.edsoo.ru/ff0c72c0
119 Pemenue 3amau 04.03.2024 https://m.edsoo.ru/ff0c72c0
120 JIBIKECHUE 3apsKEHHOM YaCTHIBI B OJJHOPOTHOM https://resh.edu.ru/subject/lesson
IIEKTPUYECKOM TI0JIC 05.03.2024 | [3753/start/48777/
121 Pemmemie sanad https://resh.edu.ru/subject/lesson
8 06.03.2024 | [3753/start/48777/
122 O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 10 TEME https://resh.edu.ru/subject/lesson
"DnekTpuueckoe nosue" 07.03.2024 | /3753/start/48777/
123 | K 5 " \ https://resh.edu.ru/subject/lesson
OHTpOJIbHAsS paboTa Mo TeMe "DIEKTPHUUECKOE TOJIe 11.03.2024 | /3753/start/a8777/
124 Cwuuta Toka. [TocTOsSHHBINM TOK. Y CIIOBHS CYIIECTBOBAHHUS https://resh.edu.ru/subject/lesson
HOCTOSTHHOTO AJICKTPUYECKOT0 TOKa 12.03.2024 | /5901/start/48864/
https://resh.edu.ru/subject/lesson
125 Wctounuku Toka. Hanpspkenue u 3/1C 13.03.2024 | /5901/start/48864/
126 3akoH OMa JJig yyacTKa Henu. DIEKTPUIECKOoe https://m.edsoo.ru/fOc74f0
CONPOTHUBIICHUE 14.03.2024
127 3aBUCUMOCTh CONPOTUBIICHHS OJTHOPOTHOTO TIPOBOIHHKA https://m.edsoo.ru/fOc74f0
OT €r0 JJIMHBI U IUIOIA/IA TONEPEUYHOT0 CEYEHUS 15.03.2024
128 | VYpenbHoe COMPOTUBIIEHUE BEIECTBA. Pelenne 3a1a4 https://resh.edu. u/subject/lesson
. P HHECTRE. 8 18.03.2024 | /5901 /start/48864/
129 [TocnenoBarenpHOE, MapalIeIbHOS, CMEIIAHHOE https://m.edsoo.ru/fOcT4f0
COCTMHEHHE MPOBOTHUKOB 19.03.2024
Pacuér pa3BeTBIEHHBIX JJIEKTpUUeCKUX Lenen. [Ipasuna )
130 Kupxropa 20.03.2024 https://m.edsoo.ru/ff0c74f0
131 Pemenne 3amau https://m.edsoo.ru/ff0c74f0
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21.03.2024

132

Pabota snekTpuueckoro Toka. 3akoH Jxoyns —Jlenna

https://m.edsoo.ru/ff0c7838

22.03.2024
133 | Pemenue 3agau 03.04.2024 https://m.edsoo.ru/ff0c7838
194 | Mouwioets aexrpcexoro to. Tewionat outioct vt 0t 209a | NS eck001UOCTESE
135 Perienue 3amau 05.04.2024 https://m.edsoo.ru/ff0c7838
136 3JIC u BHYTpEHHEE COIPOTUBJICHUE UCTOUYHHKA TOKA 08.04.2024 https://m.edsoo.ru/ff0c7ae0
137 IBIEI:IZH Oma Ju1s1 TOJTHOM (3aMKHYTOM) JIEKTPHYECKOM 09.04.2024 https://m.edsoo.ru/ffOc7ae0
138 Pemenne 3anau 10.04.2024 https://m.edsoo.ru/ff0c7ae0
139 MOIIIHOCTE UCTOYHUKA TOKA 11.04.2024 https://m.edsoo.ru/ff0c7ae0
140 Kopotkoe 3ambikanue 12.04.2024 https://m.edsoo.ru/ff0c7ae0
141 KonaeHcaTop B 1emH MOCTOSHHOTO TOKA 15.04.2024 https://resh.edu.ru/subject/28/
142 | Pemenne 3amau 16.04.2024 https://resh.edu.ru/subject/28/
143 TPslljieHHe 3az1a4 1o teme "l1ocTOsTHHBIN IIEKTPUYECKHUl 17 082004 https://resh.edu.ru/subject/28/
144 TPsgeHHe 3az1a4 1o teme "llocTosTHHBIN IeKTpUYeCKUil 18002004 hitps://resh.edu.ru/subject/28/
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Pemenue 3amayd no teme "[10CTOSHHBIN IEKTPUUECKUI

145 o 10.04.2024 https://resh.edu.ru/subject/28/
146 ?606meHHe . CHCTeMaTmamfﬂ SH?HHIZ HOTene https://resh.edu.ru/subject/28/
[TocTOSIHHBIN NEKTPUYECKUI TOK 22.04.2024
K "I 5 .
147 OHIPOIIbHAA Iu)a60T"a HO TEME T IOCTOMHHbIH https://resh.edu.ru/subject/28/
ANEKTPUUECKUHN TOK 23.04.2024
148 DJeKTpuUecKas IpOBOJUMOCTD Pa3INYHBIX BEIIECTB. https://resh.edu.ru/subject/lesson
DJekTpuUecKkuii TOK B MeTasuiax. CBepXIpoBOIUMOCTb 24.04.2024 | [3775/start/107857/
149 DJeKTPHUUYECKHUil TOK B PACTBOPAx M paciuiaBax https://m.edsoo.ru/ff0c82ba
3JIEKTPOJIUTOB. 3aKoHbl Dapasest A ANEeKTPOoIn3a 25.04.2024
150 DneKTpuYecKuii ToK B razax. [lnaszma 26.04.2024 https://m.edsoo.ru/ffOc84ae
151 DJeKTpUYeCcKuil TOK B Bakyyme. BakyymHbie TpuOOpsbI 20.04.2024 https://m.edsoo.ru/ff0c84ae
152 DNEeKTPUYECKUI TOK B MOJTYIPOBOIHUKAX 30.04.2024 https://m.edsoo.ru/ff0c84ae
153 [TonynpoBOIHUKOBBIE TPHOOPHI 02.05.2024 https://m.edsoo.ru/ff0c84ae
154 O0o001Ienre 1 cucremaru3anys 3HaHui 1o Teme "Toku B https://resh.edu.ru/subject/28/
pa3In4YHBIX cpeax” 03.05.2024
®uznyeckuil NpakTukyM 1o teme "Mi3mepeHue cuiel Toka
155 Y HampsOKEHUSI B I[ETTH MOCTOSIHHOTO TOKA MPU TIOMOIIN 06.05.2024 https://resh.edu.ru/subject/28/
AHAJIOTOBBIX U HU(PPOBBIX U3IMEPHUTEIBHBIX TPUOOPOB" o
®usnueckuil NpakTUKyM 1o teme "M3yuenne
156 HEPaBHOMEPHOTO JBIKCHUS C I[SIBIO OTPEICICHHS 07.05.2024 https://resh.edu.ru/subject/28/
MIHOBEHHOM CKOPOCTH" R
157 dusnyeckuil mpakTuKyM 1o Teme "M3Mepenue yckopeHus https://resh.edu.ru/subject/28/
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MIPU TIPSIMOJIMHEHOM PaBHOYCKOPEHHOM JBHKEHUH 110
HAKJIOHHOH IJIOCKOCTHU"

08.05.2024

158

®uznyeckuil NpakTUKyM 1o Teme "M3ydeHue qBUKEHUS
Tesa, OPOIIEHHOT0 TOPU30HTAIILHO"

10.05.2024

https://resh.edu.ru/subject/28/

159

®uznyeckuil npakTukyM no reme "Hcecnenosanue
3aBUCHMOCTH I1€PH0J1a 0OPaIIeHUs] KOHUYECKOTO
MasiTHUKa OT €ro napamerpos"”

13.05.2024

https://resh.edu.ru/subject/28/

160

®uznyeckuil npakTukyM no teme "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBHKEHHUS OpyCcKa 10
HAKJIOHHOH IJIOCKOCTH Ha 3a/laHHOE PACCTOSTHUE OT €ro
macchl"

14.05.2024

https://resh.edu.ru/subject/28/

161

®uznueckuil npakTukyM no reme "HccnenoBanue
3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3ZHUKAIOIIUX B IIPYXKHUHE
U pe3WHOBOM 00pa3slie, oT ux aepopmanun’

15.05.2024

https://resh.edu.ru/subject/28/

162

®dusnueckuil npakTukyM 1o teme "M3mepenue
Kod(duIMeHTa TPEHUS 110 BEIUYUHE YIIIOBOTO
koa(ddurmenta 3apucumoct Frp(N)"

16.05.2024

https://resh.edu.ru/subject/28/

163

®uznueckuil npakTukyM no teme "Hecnenosanue
YCIJIOBHMI paBHOBECHS TBEPAOIO Tea, UMEIOLIETO OCh
BpaieHus"

17.05.2024

https://resh.edu.ru/subject/28/

164

duznyeckuil NpakTUKyM 1o Teme "M3mepenue ummynbca
T€Ja 10 TOPMO3HOMY ITyTH"

20.05.2024

https://resh.edu.ru/subject/28/

165

®uznyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMUYECKOTO nporecca”

21.05.2024

https://resh.edu.ru/subject/28/

166

®usnueckuil NpakTUKyM 1o teme "M3mepenue yaenpHoi
TEIVIOEMKOCTH "

22.05.2024

https://resh.edu.ru/subject/28/

167

®Pusnueckuil NpakTuKkyM 1o teme "M3mepenue
a0COJIIOTHOM BJIAKHOCTH BO3yXa U OLIEHKA MACChl IapOB

23.05.2024

https://resh.edu.ru/subject/28/
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B IOMeINIeHun".

168

®uznyeckuil NpakTUKyM 1o teMe "M3yueHue nporekaHus
TOKA B LIEMH, COJIEprKaLEeil KOHIeHcaTop"

24.05.2024

https://resh.edu.ru/subject/28/

169

®dusnyeckuil npakTukyM mno teme "MccnenoBanue
CMEIIIaHHOTO COEMHEHMSI pE3UCTOPOB"

27.05.2024

https://resh.edu.ru/subject/28/

170

duznyeckuil MpakTUKyM 1o teme: "CHITUE BOJbT-
aMIIEpPHOM XapaKTEpUCTUKHU auoaa"

28.05.2024

https://resh.edu.ru/subject/28/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170 8

16

11 KITACC

Ne
n/n

KoJsnuyecTBo 4acoB

Tema ypoka
Bcero

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
Hara uudposbie
u3ydeHusi | oOpa3zoBaTe/ibHbIE

pecypcbl

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
['unore3a Amnepa

BekTop MaruuTHON MHAYKIUU. [IpruHIMI
CYNEPIIO3UIIMY MAarHUTHBIX MOJeH. JInHuK 1
MarHUTHOU UHIYKLIUU

MaramTHOE T10JIe IMPOBOAHUKA C TOKOM.

OmeIT OpcTena
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Cuna Ammepa, e€ HanpaBJIE€HUE U MOIYJIb

5 Pemienne 3agau

6 [Ipumenenue 3akoHa Amriepa.
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna JlopeHiia, e€ HanpaBJIEHHE U MOAYJIb.

7 JIBro>keHue 3apsiKEHHOW YacTHUIIbI B
OJIHOPOJTHOM MarHUTHOM I10JI€

8 Pewmenue 3amau
Pa6ota cunbl Jlopenna

10 Pewmenue 3amau

1 MarauTHoOe 110JI€ B BEIIECTBE.
deppoMarHeTHKH, Mapa- U TuaMarHeTHKH

12 OcHOBHBIE CBOHCTBA (heppOMarHEeTHKOB.
[Tpumenenne GpeppoMarHeTHKOB

13 Pemenne 3amau no reme "Marauraoe nose"

14 Pemenwne 3agau mo teme "MarauTtHoe 1moje"

15 SIBneHre AMeKTPOMarHUTHON WHYKITUH.
[ToTok BeKTOpa MAarHUTHOW MHAYKIIUU

16 OC uHayKIAH

17 3aKOH AMEKTPOMArHUTHOW WUHIAYKIIMH
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 OJIC MHAYKIIUY B IBUKYIIIMXCS
MIPOBOTHUKAX

20 Pemenue 3amag

21 [IpaBuno Jlenua




NuayktuBHOCTh. KaTyika HHAYKTUBHOCTH

22
B LIENU HOCTOSIHHOTO TOKA

23 SBnenue camounaykiuu. 3/C
CaMOUHTyKITUU

24 DHeprus MAarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

25 Pemenue 3amau

26 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
Teme "DIeKTpoauHaMuKa"

97 KonTponbHas pabota no teme
"DnexkTpoauHaMuka"

28 Konebarensnas cucrema. CBOOOIHBIE
Kosnebanus. 'apMoHUYecKre KoJeOaHusI

29 Kunemarnueckoe U JUHAMUYECKOE
OIIMCaHKE KOJIEOATEIbHBIX NBIKEHUN
DHepreTudeckoe onrcanue. Beio

30 JTUHAMHYECKOTO OMMCAHUS TAPMOHUYECKUX
KoJIe0aHU# U3 UX YHEPTETHUECKOTO 1
KHHEMATHYECKOTO OIMCAHUS

31 Ammuintyna u ¢aza KkonedaHui
[Tepuon u yacrota xonedbanuit. [lepuox
MaJIbIX CBOOOHBIX KOJIEOaHUI

32 MaTeMaTHU4eCcKoro MasTHuKa. [lepuon
CBOOOJIHBIX KOJI€OaHHH MPYKUHHOTO
MasTHHKA

33 3aryxaromue KoyeoaHus. BelHyKIeHHBIC

koJsieOanus. Pe3oHanc




34

ABTOKOJIEOaHUSA

35 Pemenue 3anau

36 Ypok-koHpepeHnius "MexaHndecKue
K0JIeOaHUs B MY3bIKQJIbHBIX MHCTpYMEHTaxX"

37 O06o0011eHHe U cucTeMaTu3alys 3HaHUH 110
TteMe "MexaHnnueckue konebaHus"

38 DJEeKTpPOMarHUTHBIE KOJICOaHusI.
KonebarenbHblil KOHTYp
®opmyna Tomcona. CBsI3b aMILIATYABI

39 3apsiaa KOHJIGHCATOpa ¢ aMILTUTYIOW CUITBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUH B UCATHHOM
K0JIeOATETbHOM KOHTYpE
3aryxaromue 3JIeKTPOMarHuTHbIE

41 KosieOaHus1. BeinyX1eHHbIe
AIIEKTPOMArHUTHBIE KOJIEOaHHS

42 IlepemeHnHBbIN TOK. Pe3ucTop u KOHIEHCAaTOp
B IIeNI1 IEPEMEHHOT0 TOKa

43 Katymika MHIYKTUBHOCTH B LIETTH
HEPEMEHHOT0 TOKa

44 3akon OMa 11t SIEKTPUUYECKOH Tenn
MIEPEMEHHOTO TOKa
MOoOImHOCTh TEPEMEHHOT0 TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE
CHUITBI TOKA W HANPSHKSHUS

46 Pe3onaHc B 3neKTpUYecKo menu

47 Pemenue 3anau




WneanpHbIif TpanchopmaTop.

48 [Tpon3BoaCTBO, Mepeava u moTpedIeHne
AIEKTPUUYECKOI SHEPTrun
DKOJIOTUYECKHE PUCKH IIPU IPOU3BOJICTBE

49 anexkTpodHeprun. KynbTypa ucnonip3oBanus
3JIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU

50 Pemenue 3anau

o1 Pewenne 3anau

59 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DIeKTpOMarHUTHbIE KoeOaHus"

53 MexaHnyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 WNudpa3syk u ynpTpasByk. LllymoBoe
3arps3HEeHUe OKpYXKarolel cpeibl

57 Pemenue 3agau

58 DJeKTpOMarHuTHbIE BOJHBI. M3myueHue
AIIEKTPOMArHUTHBIX BOJTH

59 OHeprus 3J1eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
[Tkana 351eKTpOMarHUTHBIX BOJIH.

60 [TpruMeHeHne >IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpUHIUIIBI paAMOCBSI3U U TEIIEBUICHUS.

61 Pagunonokamus. D1eKTpOMarHuTHOE

3arpsA3HCHHUC Opr)KaIOIJ_Ieﬁ CpCablL




KoHntposnbhas padora o teme "Konebanus

62 "
Y BOJIHBI

63 Caer. 3aKOH NPSIMOJIMHENHOTO
pacnpocTpaHEHHs CBETA

64 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOIO PaclpoOCTPaHEHMsI CBETA

65 Orpaxenue cBera. [Lnockoe 3epkaino.
Cdepuaeckoe 3epkaio
[Tpenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN NIOKA3aTeIb MPEIOMIICHUS.

66 [TonmHOE BHYTpEHHEE OTpakEeHUE.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpaXKeHUS

67 Pewenue 3a1ay Ha IpUMEHEHUE 3aKOHOB
OTPa)KE€HUS U MPEIOMIICHUS CBETA

68 Xon stydeit B mpusMe. Jlucnepceus cBerTa.
CnoxHbIN cocTaB Oenoro ceera. L{Ber

69 JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTUYECKAsi CUJIa JIMH3BI

20 [Toctpoenune nzobpaxeHuii B TMH3aX U UX
cUCTEMax. Y BEIMYECHHE JINH3BI
Pemenue 3aay Ha mocTpoeHue

71 M300paKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JNH3

72 I'na3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensr npuMeHUMOCTH

FCOMCTpHQCCKOﬁ OIITUKHU




74

CKOpOCTB CBC€Ta U METOAbI €€ U3MCPCHUA

75 Hucnepcus ceera

76 HNuTtepdepenius ceeta

77 KorepeHTHbIE HCTOUHHUKH. Y CIIOBUS
Ha0JI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue naTepdepeHun

80 Hudpakmnus ceera

81 JudpaxknuonHas pemeérka. Y cioBue
HAOJII0ICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3anau

83 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonspu3zanus cBeTa

84 Pewmenue 3amau

85 CBeToBbI€ BJIEHUS B IPUPOJIE

86 O06o011eHre U cucTeMaTu3alys 3HaHU| o
teme "OnTtuka"

87 KonrtponsHas padora no reme «OnTHka»
['paHUIBI TPUMEHUMOCTH KJIACCUYIECKOU

88 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U
MPUHIIUIT OTHOCUTEIBHOCTH

89 ITocTynatel cienuanibHOW TEOPUHU
OTHOCHTEIIEHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.

90 [TpeoOpasoBanus Jloperma. Yciosue

MMPUYIUHHOCTH. OTHOCHUTEIIFHOCTD




OIHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHHU U
COKpalll€HUE IJIMHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON

91 1
YaCTHUIIBI

92 CBs13b MacChI C DHEPTHEH U UMITYITBCOM 1
PENATUBUCTCKON YaCTHUIIBI. DHEPTHUS MTOKOS

93 PaBHOBECHOE TEIJIOBOE M3TyUeHHE 1

94 3akoH cMmelrennsa Buna 1

95 ['umote3a M. [Tnanka o kBanTax. @OTOHBI 1

96 DHeprus U uMNnyibc GoToHa 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTtorddekra

08 YpaeHenue DitamTeiHa 111 poTodaddexra. 1
"Kpacnas rpanuma" ¢porodddekra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa 1

100 BoiHOBEIE CBOMCTBA YaCTHI] 1
Bounsl e bpoiid. /InuHa BoJIHBI e

101 bpoiins u pazmepsl 06J1aCTH TOKATH3AINH 1
JBUXKYIIEHCS YaCTHIIBI

102 KopnyckynspHO-BOIHOBOHN Ayann3m 1

103 Judpakius 37eKTPOHOB Ha KpUCTaJIaxX 1
Crnenuduka u3mMepeHuil B MUKPOMHUPE.

104 CooTHoOIIEHUSs HEOTIPEAEIEHHOCTEN 1
[eiizenbepra

105 Pemenue rpaduyeckux 3amaq 1

106 Pemenne pacu€THbIX 33124 1




107

KoHnTtposnbHast pabota o temam: "OCHOBBI
CTO", "KoprycKy/spHO-BOTHOBOM
Jyanusm"

108

OIBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMa.
[Tnanerapnast moaens atoma Pezepdopna

109

IToctynatel bopa

110

Buapsl ciektpoB. CrieKTp YpOBHEU SHEPTUM
aToMa Boj0poja

111

CronTaHHoeE U BBIHYXXJICHHOC U3JIYUCHUC
CBCTa

112

Jlazep

113

Hyxnonnas monens sinpa ['efizenOepra-
WBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oronsl. PannoakTuBHOCTE

114

3aKoH painoaKTUBHOTrO pacnazna. CBoicTBa
MOHU3UPYIOUIEro U3nydyeHus. BiusHue
PAAVOAKTUBHOCTH Ha KUBBIC OPraHU3MBbI.
Ho3nmerpus

115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SnepHbie
cuibl. Jledekt maccol simpa. SAnepuoie
peakmuu. Snepusie peaktopsl. [IpoGiemsr
YIIPABIISIEMOTO TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKTHI Pa3BUTHUSI SIIEPHOMN
DHEPrETUKU

116

MeTobl perucTpaly U UCCIEI0OBAHUS
AJIEMEHTAPHBIX YacTull. DyHIaMeHTaIbHbIE
B3aMMOJIEUCTBUS. bapnoHbl, ME3OHBI U
nentoHsl. [IpeacraBnenne o CranaapTHON




MOACIIH. KBapK-FJ'IIOOHHaH MOZACIIb aAPOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3nuecKoil KapTUHBI
Mupa

118

Oranel pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

119

[TpruMeHNMOCTD 3aKOHOB (PHU3HUKH IS
00BsICHEHUS TPUPOJIbI KOCMUYECKHUX
00beKTOB. METO Il aCTPOHOMHUYECKHUX
HCCIICIOBAaHNI

120

CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIbI,
pazuoTenecKonsl, BHEaTMoc(hepHast
aCTPOHOMHS

121

Bun 3Bé3nHoro Heb6a. Co3Be3aus, sipKue
3BE3/b], INIAHETHI, UX BUIUMOE IBHKEHUE

122

Conueunas cucrema. Conuie. Congeunas
aKTUBHOCTb. McTouHuk sHeprun ConHLa u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Kj1ace —
CBETUMOCTB"

124

3BC3,Z[BI TJIaBHOM MOCIEI0BATEILHOCTH

125

Bryrpennee ctpoenune 38€31. COBpeMEHHbIE
MIPEJICTaBICHUSI O IPOUCXOXK/IEHUU U
sBostonny CosHIA U 3BE3/1. DTallbl )KU3HU
3BE3 ]

126

Mneunslii [Iyte — Hama ["anaktuka. Tunsr




TraJIaKTHK. qépHHe ABIPHI B sAJIpaX raJJakTUK

127

Bcenennas. Paciiupenue Beenennoii. 3akoH
Xa606ma. Teopust bonbiioro B3pbIBa.
PenukroBoe n3inyueHue

128

Macmrabnas crtpykTrypa Beenennoil.
Meraranaktuka

129

Hepeménnsie npo6ieMbl aCTpOHOMUH

130

DuU3nyeCcKuil MPAKTUKYM I10 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppomarnerukoB" win "UccnenoBanue
JIEMCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

DuU3nyecKuil MPAKTUKYM I10 TEME
"U3mepenue cunbl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
nin "OnpeneneHrne MarHUTHOW WHYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHUAS
AJIEKTPOMArHUTHOW MHAYKIMU" UK
"OnpeaeneHne HHAYKIIMH BUXPEBOTO
MAarHUTHOTO IOJIs"

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue ABI€HUS CAMOUHIYKINM"
i "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reHeparopa"




134

DuU3nYeCcKui MPAKTUKYM MO0 TEME
"N3mepenue neproa CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U TIPY>KMHHOTO
MasATHHUKOB"

135

DuU3nYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

Pu3N4eCKU IPAKTUKYM 110 TEME
"HccnenoBaHue IEPEMEHHOIO TOKA Yepe3
II0CJIEZI0BATENIBHO COCIUHEHHBIE
KOHJICHCATOP, KaTyLIKY U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOr0 TOKa"

137

Du3nyecKuil MPaKTUKYM 110 TEME
"N3yueHune napameTpoB 3BYKOBOM BOJIHBI"

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress nIpeaoMIIeHUsS
crexsa" win "[lonyuenue nzoopaxeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

139

Du3nUeCKu IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusA OT BeUlecTBa (Ha pUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHUS pacCENBAIOIINX
nuH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpdHEepeHIHH
Y noJIsipy3anuu ceera'




141

DuU3nYeCcKui MPAKTUKYM 10 TEME
"OnpenesneHne UMITYJIbCa U SHEPTUU
PEISITUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3apsKEHHBIX YaCTUIl B MATHUTHOM
mosne)"

142

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenne noctosinHou [lnanka Ha
OoCHOBe HcciienoBanus Gororpdexra” nmm
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA
4yepe3 CBETOAMO OT HAMPsHKEHUs "

143

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMAapHOI0 BOJAOPOAA U UBMEPEHHUE
noctostHHOM Punbepra”

144

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (oHa ¢
WCIIOJIb30BaHUEM JIO3UMETpa' UTn
"N3yuenune nmoromeHus 6eTa-4yacTuil
amoMuHueM"

145

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPY>KEHHBIM I1a30M C UCMOJIb30BAHUEM
KOMITBIOTEPHBIX TIPHIIOKEHUHN IS
OTIpEIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3BE3161" niu "HaOmoieHus B TEJIeCKOI
JIyHBI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILICHHI"




146

O0o00mIcHNE U CHCTEMAaTH3alKs 3HAHUH.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COITMATbHOM U ATHYECKOM chepax
JIeITeIIHHOCTH YeJI0OBEKa

147

O000111eHNEe U cCUCTEMATH3alHs 3HAHWMH.
Ponb u mecTo pu3uku 1 acTpOHOMHH B
COBPEMEHHOM HAyYHOUW KapTHHE MUPA

148

O06o0011eHre U cucTeMaTu3alys 3HaHUH.
Ponb dusnueckoit Teopun B popMupoBaHUU
MPEJICTaBICHUI O PU3NYECKON KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MUpA B
00111eM psiy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O PUPOJIC

149

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUHN 110
teme "Kunematuka"

150

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "/lunamuka"

152

0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Cratuka TBEpAOro tena'

153

O00011IeHNE U CUCTEMATU3AIHS 3HAHUI 110
TeMe "3aKOHBI COXPAHEHHS B MEXaHHKE"

154

O06o0011eHe U cUCTeMaTU3alMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

155

O0001eHrE U CUCTEMATU3ALMS 3HAHUM 110




teme "Tepmonunamuka. TernnoBbie
MAaIITuHE!"

156

O0001Ienre U cucTEMaTH3aIMs 3HAHAH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teMe "DnekTpuyeckoe nose"

158

O0600mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
teMme "[1oCTOSHHBIHN 27eKTpUUECKUid TOK"

159

O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o
teme "Toku B pa3nuHbIX cpegax”

160

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"

161

Peseprubiit ypok. O60011eHUE U
cHCTEMAaTHU3alUs 3HaHUH 110 TEME
"DeKTpoMarHuTHas MHIyKOus"

162

Peseprubriit ypok. O600111eHIE U
CUCTEMATH3AIMS 3HAHUH 110 TEME
"Mexanndeckue KoieOauus"

163

Peseprubriit ypok. O60011eHIE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"DreKTpoMarHuTHbIE KoseOaHus"

164

PesepBHblit ypok. O6006111€HIE 1
CUCTeMaTH3alusl 3HaHUH 10 TeMe
"MexaHn4eCKHe U FIEKTPOMATHUTHBIE
BOJIHBI"

165

PesepBHbIil ypok. O0001IeHHE 1
cucreMaru3anud 3Haaui no reme "Onruka"




166

PesepBHbIil ypok. O0001ICHHE 1
cucTeMatusanys 3HaHui 1o treMe "OCHOBEI
CTO"

167

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBHeiit ypok. O600ICHHE U
cucTeMaru3aiis 3Hanuii mo teMe "dusuka
aToma"

169

Peseprublit ypok. O60011eHuE U
cucTeMaru3anus 3HaHui 1o reme "duzuka
ATOMHOTO SIApa U AJIEMEHTaPHBIX YaCTHIL"

170

Peseprublit ypok. O60011eHuE 1
CHCTEMaTH3alHs 3HAaHUH 110 TEMe
"JneMeHThl acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 11 knace/ Kacesaos B.A., O0miecTBO ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

dusuka 10 xiacc KacesaaoB B. A.

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

KonTtponbHble u camocTosTensHbie padoTsl 1o ¢usuke 10 kmacc O. U I'pomuea
®wusuka. 10-11 k1. Kontponbabie pad. B HOB. ¢popmate ['omosa 1.B

YHuBepc. nopounslie pazppadotku no ¢usuke. 10 ki1.

Co6ophuk 3amad no ¢usuke. 10-11 ki Peivkesud A. 1.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POUI https://resh.edu.ru/

SKnacc https://www.yaklass.ru/

BIIP o ¢usuke 10 ximacc https://phys10-vpr.sdamgia.ru/

Onumnuana o gusuke CIIOI'Y http://distolymp2.spbu.ru/olymp/

Bcepoccuiickast onumnuaga mkoiabHUKOB Cupuyc
https://sochisirius.ru/obuchenie/distant/smena754/3627 Pa30op onuMnuagHbIX 3aAaHAl
https://center-intellect.ru/vsosh/resursy-dlya-podgotovki-k-vsosh/zadaniyaproshlykh-let.php
[TonmynsipHo 0 Hayke caliT DnemeHTh! https://elementy.ru/

WnTepakTuBHbIE TabopaTopHbIe padoThl N0 (usuke https://content.edsoo.ru/lab/subject/2/
Enunoe conepsxanne obmero oopaszoBanus https://edsoo.ru

https://myschool.edu.ru/



