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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeAHEro oOiero obpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl BocniuTanuss ¥ Kounenuuu mnpemnogaBaHus ydeOHoro mnpenmera «®DPusnka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAaHABJIMBAET PEKOMEHYEMYIO IOCJICAOBAaTEIILHOCTh U3YUEHHs] TEM U Pa3JesioB y4eOHOTO
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IpEeICTaBICHNUE O LEJAX, COAEPKAaHUM, OOIIeH cTpareruu oO0y4eHus, BOCIMTAHUS U Pa3BUTHUS
o0yJaromuxcs cpeacTBamMu yueoHnoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXAbIM OOy4yaroIIUMCs, KOTOphIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uku Ha YpOBHE cpegHero oOmero o0pa3oBaHMs: JIMYHOCTHBIE, METalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToH0I0THYecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pPe3ysibTaTaM O0yYaroIluXcs,
OCBOMBILUX MPOrpaMMy 1o (pU3MKe Ha YPOBHE CpPeIHEro 00Iero oopa3oBaHus Ha yriayOoIEHHOM
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 «Pu3uKkay» mo rogaM o0yyeHuUs.

[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
IIPEIOCTABIAET BO3MOXKHOCTU JUISl PEaJU3aldy Pa3IMYHBIX METOJWYECKHMX TOIXOJO0B 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 CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
Xumuen, ouonorue, ¢usndeckoi reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. M3yueHue (GU3MKKM BHOCUT OCHOBHOHM BKJIaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydvaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBIIOJIHEHUH UMH YUeOHBIX UCCIIEI0OBaHUM.



B ocHOBy kypca (u3uKH Ha YPOBHE CpeIHEro 00IIero oOpa3oBaHMs TOJIOXKEH Pl UIICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

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 cooTBEeTCTBUM C Hel Mmarepuai Kypca (usuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuzanys npeanogaraeT UCIoiIb30BaHUE I'YMaHUTAPHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO € IIMPOKHM KPYIOM TEXHHYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJAEpIKaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cojiepkaHusi MPOrpamMmbl 10 GU3UKE TOJKHO OBITh MOCTPOEHO Ha MPUHLUIAX
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 — O3TO CHCTEMa CaMOCTOSITEIBHOTO
YYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHUE OIbITHl IpHU
U3y4eHHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui pU3HMIecKoro MpakTukyma. B mepBoM ciydae mpakTHKyM
npoBoauTcs nu6o B koHue 10 u 11 kimaccoB, n1ubO mocie nepBoro ¥ BTOPOTO MOJYTOAUil B
KaXJIOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
o1 paboTamMy NPaKTUKyMa IIOHUMAETCs] CAMOCTOSITENIbHOE MCCIIE0BAHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpPaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM NepeyHeM. BbIOOp TeMaTHKH A7 ATUX BUI0B YUEHHMUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
o0ecrieunBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCS YMEHUSIMH IPOBOAUTH TNpPSIMblE UM KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 33/IaHHOW M HESBHO 3aJJaHHOM
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaK M MHTErpUpYsl NPUMEHEHHE 3HAHWH W3 pa3HBIX pasnenoB. Jlims
Ka4eCTBEHHBIX 3a/a4 TMPHOPHTETOM SIBISIFOTCS 3alaHusl Ha OOBsCHEHWE/TpefcKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kype (pu3MKH yriayOi€HHOTO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3MKe YYEHUYECKUX OIBITOB, Ja00OpaTOPHBIX paboT M pabOT MPaKTHKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIS HMCCIICOBAHUS HM3y4aeMbIX SIBJICHUW M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIIEYMBACTCS B Pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH EJIIMU U3Y4YeHHS PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

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

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEIOBATEIILCKOTO OTHOIIICHHS K OKPYKAIOIIUM 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 TIPEACTABICHUNH O POJM (U3UKU JJIS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

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

JlocTikeHne STUX Ienell oO0ecrieynBaeTcsl pelIeHHeM CIEAYIOMMX 3a7ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (U3UKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

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

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMYHbIX 33/1a4 C SBHO 33JaHHOI (U3NYECKON MOJIENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;

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

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE MHTEPEca K cepam nmpodhecCuoHaTBHOM IS TEIIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yueOHOro mpenmera «®Dusmkay Ha YpOBHE CpEeIHEro oO0Iero oOpa3oBaHMs BbIOMpaeTCs
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOIDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

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

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHTEIh JCNIaeT BBIOOP MPOBEACHHS JIA0OPATOPHBIX paboOT U
OTIBITOB C YU4ETOM WUHIUBUAYATHHBIX 0COOCHHOCTEH 00yJarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuit pu3nuecKkux BenuyuH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeaIbHAasl )KUAKOCTh, UJeaNIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Pomp m mecto u3uku B (OPMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa NIpHU IMOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMCcTBO ¢ HUppoBoil maboparopueil no ¢usmke. Ilpumepsl n3mepeHus: GU3NIECKUX
BEJIMYMH [TPU MOMOILM KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JIBMKeHHE. OTHOCUTENBHOCTh MEXaHM4Yeckoro mABikeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepUAIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALls KHHEMAaTHYECKUX XapaKTePUCTHUK JIBUIKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanne MBHKEHHUM C UCTIOIH30BAHIEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABMKEeHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEeMax OTCYETa.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tiepuojia OOpalieHusi KOHHYECKOTO MasiTHUKa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TJIAHETHI M OT reorpaduueckoil mupoThl. JIBH>kKeHHe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cwia tpenus. Cyxoe TpeHue. Cuna TpeHUs CKOJBXKEHUS M CHJIa TPEHUS TIOKOSI.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHE MPOLECCHl: MOAIIUITHUKH, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MTAJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHUCUMOCTH BpPEMEHHM JBIKEHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKui OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycTOUMBOE, O€3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0OBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONW TOUYKH, CUCTEMbBl MaTepHUalbHBIX TOYeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MomeHT umMmnynabca MaTrepualbHON ToukH. IIpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanbpHBle M HEMOTEHIMAIBHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM moue. [loTeHnuanbHas dHeprusa Tena B IPAaBUTALMOHHOM I10JI€ OJHOPOJHOIO
1apa (BHyTpH U BHe 11apa). Bropast kocMudeckast CKOpocTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymM s UACANbHOM JKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

H3MepeHne MOIIHOCTH CHJIBL.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomoi, PAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETHYECKOM YHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BeiecTBa. MoJen CTPOCHHS Ta30B, )KUAKOCTEH W TBEPABIX TeI U OOBICHEHUE CBOMCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHUM: YacTHIBl Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTraBieHre U30MPOIIECCOB: U30TepMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCONIIOTHOW  TeMmepaTypbl TEPMOJMHAMHMYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.



TexHuueckue yCTpoilcTBa M TEXHOJOTMUECKHE IIPOLECCHl: TEPMOMETp, OapomeTp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue nu30X0opHOro mpoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUS BEJIWYWH, ONMHCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHM: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBblii 3ak0H TepMoIuHAMUKU. BHyTpeHHss sHeprus. KomudectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpuniune! geiictBus TermnoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOTYyYEHHE CBEPXHHU3KUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. lVcnapeHue u KUMNeHUE. YJeibHas TEIuioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tena. Pactsbkenune u cxxarue. Crnsur. Monyne HOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEpEXoiax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTMYECKHME TMPOLECCHl: KUIKUE KPUCTAIUIBI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH IVIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuyenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pe3HHOBOrO 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKU U TOJYIPOBOJHUKH. DJIEMEHTAPHBIA SJIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

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

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTeHuumanpHass  3Heprus  3apsAna B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
NIEKTPOCTATUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH MOJI M Pa3sHOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o0wéMmy mapa. Ilosme paBHOMEpHO 3apsKEHHOH OECKOHEYHOH IUIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MaNeKTpUUYeCcKas IPOHUIIAEMOCTD BEIIECTBA.

Konnmencarop.  DNEeKTpOEMKOCTh  KOHJACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHUUecKre YCTpPOMCTBAa M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



YCTpolcTBO M MPUHLIMI ACHCTBUS AIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIONIaAW  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apSHKEHHOT0 KOHJIEHCAaTOpA.

3apsiika U pa3psijika KOHIeHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGmronenue npeBpalieHus: JHEPTUu 3apsH>KEHHOTO KOHJIGHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANPSOKEHWs]) TIPU  MOCIEA0BATEIHLHOM
COCIMHEHUH KOHJACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHuMKM ToOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa 1l yyacTKa LIETH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIOMIAJU IOMEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX deKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoONIHOCTP IEKTPUUYECKOTO TOKA. TerioBasi MOITHOCTh, BbIIEIsieMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi 1enu. MomHocTh ncToOUHUKa Toka. KopoTkoe 3aMbIkaHue.

KoHneHncaTop B 11enu moCcTOSTHHOTO TOKa.

TexHU4YecKkne yCTPOMCTBAa W TEXHOJIOTHUYECKHE TIPOILECCH: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK FNEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBIICHHUS TIPH  TIOCTOSIHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OnI coeqrHEHUST UCTOYHUKOB Toka, DJ[C Oartapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrnepMmeTpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUH TOK B 3JEKTPOJIMTAX. DJIEKTPOIMTUUYECKAs AUCCOLMALUA. DIEKTPOIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OneKTpuueckuii TOKk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBa U INPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponusa apazes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia 0JHOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX W3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (U3HMUECKUX
BEJIMYMH, MPOBEPKa MPENJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEpXKATEJIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OWOJIOTMHM, XWUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MOTrPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPHI M HMX MPOEKIUH HA OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOPraHMYECKOr0 TOIUTMBA JJISl BBIPAOOTKU «TEIJIOBOM» M 3JIEKTPOIHEPTHUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITUAIIS, TAIbBAHUKA, HJICKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCIIOJIH30BaHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMH,  J3JEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHmTHoe IoOJe€.
Bekrop maruuTHOM MHAYKIMU. [IpyHIMI Cynieprno3uuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHuna, €€ HampaBieHHWE W MOAYJb. JIBU)KEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruautHoe nose B Beuectse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.



TexHHUYECKHE yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: NMPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTENIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN neCcTBUSA 3IEKTPOU3MEPUTENHLHOIO IPUOOPAa MArHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3yuyenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
MHAYKIHMU. 3aKOH 3JEKTPOMarHuTHON uHAyKuuu Papanes. BuxpeBoe 3IeKTpUUYECKOE MOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS MarHUTHOIO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, nPAKmMuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Pa3pnen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanu.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMATHYECKOTO OIHCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune koiebaHWil Tpy3a Ha MAaCCUBHOW MpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYIbl 3apsiia KOHAEHcATopa ¢
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIll TOK. MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JCHCTBYROLIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIH CUHYCOMIAJILHOTO MIEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, mepeaada U mOTpedIeHUE dIEKTPUIECKON
SHEPTUH.



DKOJIOTUYECKUE PHUCKU NPU NPOM3BOACTBE JIIEKTpOdHEpruu. KynbTypa uCHoOab30BaHUsA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUM 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIMHEHUHU PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBHSA HX pacrpocTpaHeHus. [lomepeuynsle M IpoAoOJIbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHUueckue ycTpoicTBa M INPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBsi3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOW M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUN B ILIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA Yepe3 I'paHMIly pasjelia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparonue W paccewBaroniye JHUH3bL. ToHKas JuH3a. DOKyCHOE pacCTOSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO ITOKa3aTesl IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOUIEALIEro JIUH3Y MOl IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOM ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomnias cnocoOHOCTh. ['71a3 Kak onTUYecKast CUCTEMa.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BomnoBas onrtuka. Wutepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKH. Y CIOBUS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! Kitaccuyeckiux MHTEpPEPEHIIMOHHBIX CXEM.

Hudpakmus cera. [udpakinuonnas pemérka. YciaoBue HAOMIOAEHUS TIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(paKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MJIOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paXKeHUA B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BeTOB TOHKHMX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenue nonsipusanuu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakuuu, MHTEpHEpeHIUT U NOJSPU3aLUU CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3IIy4eHHs CBETOAMOA TPHU MOMOIIH IU()PAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpasoBanus  Jlopenua.  Yciosue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHUe
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHhI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUs TIOKOSI.

TexHUYeCKne YCTPOWCTBA M TEXHOJOTMUYECKHE MPOIECCH: CIYyTHUKOBBIE MPUEMHHKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusmM TpeKkoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTtodddexra. YpaBHeHre DHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbIe cBoiicTBa yactuil. Bonubl ae bpoitns. Jlnuna BonHbl 1e bpoins u pazmepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHUyeckue ycTpoWCTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIIEKTPOMETpP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctynater bopa. M3nydenune u moriomuieHne (OTOHOB NPH IEPEXO0JIe aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3JTyudeHue cera. Jlasep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOINUX YaCTHII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. @usuxka amommnoz2o A0pa u 31eMeHmMapHbLIX Yacmuy,.

Hyxnonnas moxens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnaaa. PanmoakThBHBIE H30TONBI B mpupone. CBOMCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTAIbHBIE B3auMOAEHCTBUA. bapnoHbl, Me30HbI U JienToHbI. [IpencraBieHue o
CranpaptHoil Moaenu. KBapk-TitooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SCpHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHomMud. [IpUMEHHUMOCTh 3aKOHOB (GU3WMKU Ui OOBSCHEHUS NPUPOABI KOCMHYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTUYECKUE TEJIECKOIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

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

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] [JIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiku U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3usi CeBEpHOro NMOMyIapust U SpKue 3BE3/1bI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMMCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJAepKaHMs — pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHEIUAIBHON TEOpPHUH OTHOCUTEIbHOCTWY», «KBaHTOBas (GusznKa», «IJIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayuyHOM KapTUHE MHpa, 3HAUYEHUE OMHUCATEIbHOW, CHCTEeMaTU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOEC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYroIbLHUKOB, OMpPEIeIeHHe TUIOMIAIU TUIOCKUX PUTyp U 00bEMa Tel.

buonozua: >nektpudeckue SBICHHUS B KUBOM MpUpoae, KoseOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl, YIbTPa3BYKOBas JIUArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAIZIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3E€MIIH, 3aJI6KW MAarHUTHBIX Py, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHNE MOCTOSHHBIX MarHUTOB, JIEKTPOMATrHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
DJIGKTPOJIBUTATENIb, pPajiap, pPaauONPUEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-mneus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HNO3MLKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JESTEIHHOCTh B MHTEpECaxX I'Pa’KJaHCKOTrO OOIIECTBa,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K 'YMaHUTapHOH U BOJIOHTEPCKOM 1EATEILHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHHCKHX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS |

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CHoCOOHOCTh OLIGHUMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HaHME JMYHOIO BKJa/a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIero.

ICTETHYECKOr0 BOCTIMTAHUS:

® OCTETHYECKOE OTHONICHWE K MHUpY, BKJIIOYash JCTETUKY HAay4dHOTO TBOpPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBFHONW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP OymyIeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUHU BCEH KU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KYJIbTYphl, OCO3HaHHME TJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paciipCHUC OIbITa ACATCILHOCTU 3KOJIOTHYECKOM HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKM  OCYIIECTBIIATh  TNMPOEKTHYIO M HMCCIEIOBATENbCKYI  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (POPMYITMPOBATh M AKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUIEHUE TIPU PELLIEHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKOi
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-MCCIIEOBATEIbCKOM W TMPOEKTHON JEeATENIbHOCTH B
obnmactu (pU3UKHU, CHOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOATEIBHOMY TIOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOHOB IMO3HAH,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCTE TpU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBaTh 3aJady, BbIIBUTaTh
rUnore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKIACHHM, 33]1aBaTh TTapaMeTPhl K KPUTESPHH PEIICHHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITCIIBHO OCYIIECTBIATh IIOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBAa WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHHW3AIMOHHBIX 3a7ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydETom
Ha3HAUYCHUS MH(POPMALMU U [EJICBOM ayJAUTOPUH, BBIOMpAs ONTUMAIbHYI (opmy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHO 1€ TEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIH U CMATYATh KOH(IIUKTHL;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C y4E€TOM OOIIUX HUHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA;

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUN, paclpenessaTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadeCTBO CBOEro BKJaJa M Ka)XJO0ro YYaCTHHKA KOMaHIbl B 00U
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE ITOBEACHHME B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATETIBHYIO JIEATEIHHOCTh B 001IacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIaH PELICHUs PACUETHBIX M KaUYE€CTBEHHBIX 3aJ]ay, IUIaH
BBITIOJTHEHHS TMPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacCHIMPSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUIM;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JpYIMIHMHA B 00JacTH (QHU3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEUICHHUS 110 X CHU)KECHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPaABO U MPABO JPYTUX HA OLIHOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
SMOIMOHAJIBHBIM U3MEHEHHUSM H MPOSIBISTH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMICH CTPEMJICHHE K JAOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKITOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTUYECKOW, 3KOJOTUYECKOM,
COLIMATILHOW M ATHYECKOM cdepax AesTeIbHOCTH YeJOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (GOPMUPOBAHUHU MPENCTABICHUM O PU3NUECKON KapTUHE MUPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (u3Mdeckux Tel M IPOILECcCOB
(sIBJIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHE, CBOOOJHOE TNajeHue, aOCOIIOTHO YyHpyras
neopmanus, abCONIOTHO YNPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIH



ra3a, KUIKOCTH U TBEPAOro (KPUCTAIIIMYECKOIO) Teja, MICalbHBIM ra3, TOUYEeYHBIN
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3iauyath yciaoBHs (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHMSI, MPeoOpa3oBaHUS
lanunes nans  CKOPOCTH M TMEpeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUS
UMIyJbCA M MEXaHWYECKOW SHEpruu, CBs3b paboOThl CHJIBI C H3MEHEHUEM
MEXaHUYECKOM DSHEpPruu, YCJIOBHs paBHOBECHUS TBEPIOro Tena), IMPH ITOM
UCIIOJI30BaTh ~ MaT€MaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3zoBaHuil ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHHUsI UMITYJIbCA U MEXAHUYECKON SHEPIuH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HUICATBHOTO ra3a co CPeAHEN KUHETUYECKON SHEPruel TEMIOBOTO JBHKEHHUS
M KOHLEHTpaUMed €ero MOJIEKYJ, CBS3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM DJHEprued TeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauued MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, nepBblld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
SHEPruM B TEIUIOBBIX Ipolieccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, WCIONb3ysS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI ANIEKTPOJIMHAMUKH (3aKOH COXPAHEHHsI DJIEKTPUUIECKOTO 3apsija,
3akoH  Kynona, DNOTEHIMaNBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYMEPIIO3UINHN DJIEKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpaKTUYECKH BaXKHbIE COOTHOIICHMS: 3aKOHbI Oma s
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTposn3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIIONb3yS BEIUYUHBL: TEepEMEIleHNE,
CKOpOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TE€J, CHJIA, MOMEHT CHJIbI, 1ABJICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJla YIPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ TOBEPXHOCTH,
SHEPrHsl YIpyro aepopManuy TMPYKHHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KITJl wmneanbHOro TEMJIOBOTO JIBUTaTessl; JJIEKTPUUECKOE II0Jie, HANmpsHKEHHOCTD
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh ITOJISI TOYEYHOI'O 3apsiia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJIa TOKA, HaIpsSKEHUE, MOIIHOCTh TOKa,
ANEKTpUYECKass €MKOCTh IJIOCKOTO KOHJEHCATOpa, COMPOTHBJICHUE Y4yacTKa LIETH C



MIOCJIEIOBATEIbHBIM M MApaJUICIbHBIM  COCIMHEHHEM  pPE3UCTOpPOB,  DHEPrus
AIEKTPUUECKOTO MOJII KOHJIEHCATOPA;

OOBSACHATP OCOOCHHOCTH MpOTeKaHUs (U3UYECKUX  SBJICHHUI: MEXaHUYEeCKOoe
JIBIDKEHHUE, TEIJIOBOE JBMIXKEHHWE YacTHI] BEIIeCTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUe
M KpUCTAUIM3alMs, HAMNpPaBICHHOCTh  TEIUIONEpEAauu, JJIEKTpU3auus  Ted,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOIHUKA;

IIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOU (PM3MYECKOM BENUYHMHBI OT JIPYroi ¢
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
dbuKcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH H3MEPEeHUM, IeNlaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

IPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMATBHBIA METOJ H3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOJUTh  OMBITBI IO TMPOBEPKE MPEIJIOKEHHOW TUMNOTE3bl: IJIaHUPOBATH
OKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJU3UpPOBAThH
MOJIyYEHHBIE PE3YJIbTAThl U J€1aTh BBIBOJI O CTATYCE MIPEAIOKEHHOU TUIIOTE3bI;
cobmo1aTh mMpaBmiia 0€30MAaCHOTO TPyAa MPU MPOBEACHUU HCCIEAOBAaHUI B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW W MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHNS;

pemiate pacy€THbIE 3a/ladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJICTIbIO: HAa OCHOBAaHWM aHAJIM3a YCJIOBHsS OOOCHOBBIBATH BBIOOP (PH3UUECKOU
MOJIeJIM, OTBedarleld TpeOoBaHUSAM 3aJaud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTynaThl (U3UYECKUX TEOPUH TMPH  HCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJIOB pElIeHUsl 3aJad, MPOBOAMTH pPacu€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJIbI
penieHus ¢ yuéToM MOJYICHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3ieioB
Kypca GU3MKH, a Tak)Ke€ WHTErpalld 3HAHUW W3 JPYTUX TPEIMETOB €CTeCTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATHh JIOTMYECKYIO ILIEMOYKY PACCYXIEHUH C OMOpol Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSCHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBATh W  OILICGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESATeTLHOCTH YEJIOBEKa, CBSA3aHHOM C (U3MYECKUMHU TMPOIECCaMu, C TIO3UIUH
9KOJIOTUYECKOU 0e30MMacHOCTH, MpEACTABICHUI 0 panMoHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKd U
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHGOopMaIueil GU3MIECKOTO COEPKaAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BATh  COBPEMEHHbIE  HMH()OPMALMOHHBIC  TEXHOJOTHMH sl TIOHMCKa,
nepepabOTKU M TpPeAbsABICHUA Y4YeOHOW M HAy4YHO-TIOMYJISIpHOW HH(OpMaIuy,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 Pa3IHYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHUKA HHPOPMALIUHY;

NpPOSIBIIAITH  OPraHW3AIIMOHHBIE W IO3HABATEJIBHBIE YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy Tpymnmbl, palHOHAIBHO pACIpENeNiTh MAEATeNbHOCTh B HECTAHIAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIATh MOTHMBalMI0O K Oyaymed npodeccHOHanbHOW — JESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh pPOJb (U3UKH B HKOHOMUYECKOHM, TEXHOJIOTHMYECKOH, COIHUANIbHONH U
3TUYECKOU cdepax HesTeNbHOCTH YeNOBEKa, POJb U MeCTO (U3MKH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKOU JEITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nuecKoit
TEOPUH — HJIEKTPOJMHAMHKH, CHEUUATBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, posnb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pas3nuyarth YCIIOBUS INPUMEHHUMOCTH Mojeiell (U3NYEeCKUX Tel U IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KONeOaHMs, MaTeMaTHYEeCKHI MasTHHUK, HACaIbHBIA MPYKUHHBINA
MasiTHUK, TaPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoeOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOTI'O s/1pa ¥ KBAHTOBOW MOJIEIIN CBETA;

pasnuuath ycloBUS (TpaHHIlBl, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHMMAaTh BCeoOUIMIl XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IPOLIECCHl U SBJIECHUS, HCIOJIb3YS
OCHOBHBIE TIIOJIO)KCHHMSI U 3aKOHBl DJIEKTPOAVMHAMUKM M CIELUUAIbHOM TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIUU B JJIEMEHTE JJIEKTPUYECKOM LEMU CO CKOPOCTbIO HM3MEHEHUS CHUIIBI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOb3Ys MOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHAa a1 HoTOddeKTa, MepBbld U BTOPOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpAHEHHUs 3apsJJ0BOTO U MAaCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIMAX, 3aKOH
paMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UYECKHIE TIPOIECCHI U SIBICHUS, UCIIONIB3Ysl BEIMYMHBL: HAMPSKEHHOCTh
3JEKTPUYECKOTO  TOJIA, NOTEHUMANI  3JEKTPOCTATHUYECKOro  IOJs,  Pa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPIusi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUNA MMITYJIbC, IOJTHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKIIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(hEpEeHIIHS BOJH, TUMPAKIUS, TUCTIEPCHUS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii apdekt (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

ONpENEeNATh HalpaBJICHUE MHAYKIUUM MarHUTHOTO MOJIs IMPOBOJAHHMKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IMOHATUSA, TEOPUU U 3aKOHBI AJIs
aHamM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, MPOUCXOISIIUX B 3BE3/aX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; MBIMKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBAThH PE3yIbTAThI
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHWM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBATh aOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYeHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATyCE MPEAIOKEHHON TUTIOTE3HI;
ONUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofath mpaBuia 0e30macHOro TpyJda MpU MPOBEIEHUU HCCIETOBAHHMA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeI0BATENbCKOW W TPOEKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJIaHHON (PU3HUECKOU
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIie TPEOOBAHUAM 33/1a4H, IPUMEHATH (GOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIB30BAHUM MAaTEMAaTHYECKHUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a/1auM, TPEOYIoIe MPUMEHEHHS 3HAHUW U3 Pa3HBIX Pa3/IeiioB
Kypca (DM3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-



Hay4yHOTO IIMKJIA: BBICTPAWBATH JIOTMYECKYIO LIEMOYKY PaCCyKICHUH C OMOpON Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS JUIsl 00BSCHEHUS! OCHOBHBIX MPUHIIUIIOB PA0OTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO0 MHpa, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  INPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULIUN
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
[IPUPOJIONOIb30BAaHUH, a TaKXKE pPa3yMHOM HCIOJb30BaHUM JIOCTHIKEHUN HAyKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

OPUMEHSTH pa3IMYHbIe CIIOCO0BI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTHMH  JUISl  TOMCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIIM3UPOBATH MOTydyaeMyro HH()OPMALIUIO U OIICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaIu3a
UCTOYHUKA UH(POpMALUY;

MpOSIBJIATh OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX PadoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3JIMYHbIX COIHUAIBHBIX POJIEH, IUIAaHUPOBATH
paboTy TIpynmbl, palMOHAIBHO PpACHpPENesaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchl
Pasgen 1. HAYUHBIN METO/ TIO3HAHUSI ITPUPO/IbI
1.1 Hayunbii MeTo ITO3HaHUSI IPUPOIEI 6 bubmorexa HOK
' v A PHpoa https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuemarika 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 10
Hlusamuia https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2. g 1
3 Cratnka TBEpAOrO TENA > https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpaHEHUS B MEXAHUK 10 1 bubmorexa HOK
' OHPI COXpaHe © © https://m.edsoo.ru/f16b68d7
Hroro 1o pasneny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOINHAMUKA
buo OK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 htP:pSJ,I:I;I/?r:.eeKdasg).ru 1$16b68d7
b K
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 nommorexa [0

https://m.edsoo.ru/f16b68d7
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33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubmumoreka [IOK
' HEePEXOIbI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Omexrpirieckoe noe 24 ! https://m.eds00.ru/f16b68d7
. . bubmuorexa [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK 24 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4. T
3 OFH B PASTHAHBIN cpeax 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Pazznen 5. PUBSHUYECKHN TIPAKTUKYM
. bu6nmoreka [JOK
>1 USIICCKHT MpakTHIKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
p BHOE BhEMS 10 bubmuorexa [JOK
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJAUNHAMUKA
bubnunoreka LIOK
1.1 M 14
ATHITTHOE HOJE https://m.edsoo.ru/39859¢f1
bubmuoreka [IOK
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJTHBI
bubmmoteka IIOK
2.1 M 1
CXAHIIECKAC KONICOAIS 0 https://m.edsoo.ru/39859ef1
bubnmorexa LIOK
2.2 1
DJIeKTPOMAarHUTHBIC KOJICOaHUs 5 https://m.edsoo.ru/39859%f1
23 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 10 1 bubmuoteka [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
but6mmorekxa [IOK
24 o 25 1
frriKa https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

bubnunorexa LIOK
https://m.edsoo0.ru/39859ef1

Uroro no pazgeny



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

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOH AyajInu3 15 bubmmorexa [IOK
. g SIPHO-BOJIHOBOH U3M
PHYCKY AP . Y https://m.edso0.ru/39859¢ef1
bub6nmoreka [IOK
4.2 PuzuKa aroma > https://m.edso0.ru/39859f1
43 ®du3nKa aTOMHOIO SApa U HIEMEHTapHbBIX 5 Bu6mumoteka [JOK
' YaCTULL https://m.edsoo.ru/39859ef1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 bubmrorexa LIOK
' P P https://m.edso0.ru/39859ef1
Hroro no pazgeny 12
Pasnen 6. PUSHUECKHUM TPAKTUKYM
bubmmoreka IIOK
1 ) i 1 1
0 VISHACCICHI TIPaKTHION 0 0 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3anus u 0000IIeHNE
MPEIMETHOTO CO/ICP KAHUS U OTIBITA bu6muoteka [JOK
7.1 ) 15
JESTEIIbHOCTH, IPHOOPETEHHOTO TPU https://m.edsoo.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Wroro no pazueny 15
bu6nunorexa LIOK
PesepBHoe Bpems 10

https://m.edso0.ru/39859ef1



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

10 KJIACC
N Kosun4yecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypchl
®duszuka — pyHgaMeHTaabHas HayKa o Bbu6moteka [JOK
1 1
npupoie https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6nmoreka LIOK
UcCleI0BaHus (PU3HMYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKcnepume €0 oriecce
3 Hcl)(sfrllalflljr HH; I/IOT Bl pg’;g;}f elime i 1 bubmorexa LIOK
PHPOAEL A https://m.edsoo0.ru/34c49931
AKCIICPUMEHT B (PU3HKE
4 Crioco6s1 u3mMepeHus: GPU3NIecKux 1 bubmuoreka [IOK
BEJTMYHH https://m.edsoo.ru/ca2def03
AO0
;| Mmoo |
P P https://m.edsoo.ru/7f18fda3
(hbUBUYECKUX BEITUYUH
MognenupoBanue B ¢pusuke. Poib n
5 | sompetanoh eyt eapes ! Bnmotaca LOK
p i N p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAESATEIHHOCTH
monen
Mexanudeckoe aBrxeHne. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [{OK
MEXaHHYECKOTOo JBIKeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Panuyc-BekTop maTepuanbHON TOUKH, 1 bubnmoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€ro MPOEKLUU Ha OCU KOOpAMHAT.
Tpaexropus. [lepemenienue.
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue

bubnunorexa LIOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubmmoreka [JOK
ckopocteii. Perienue 3a1au https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE. bubnnorexa [JOK
[psimosuHEitHOE IBIKCHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y CKopeHue
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [IOK

13
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpapuKu

14 JIBrokenue Tena, OpOIIEHHOTO MO/ but6mmoreka [IOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuneriHoe 1BUXEHUE.

JIBI/DKteHe 110 OKPYXXKHOCTH. YTJ0Bast Butmorexa LIOK

15 U JuHeNHas ckopocts. [lepuona n

yacToTa. L{eHTpocTpemMuTtensHoe n
MIOJIHOE YCKOPEHHE

https://m.edso0.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
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KonrponsHas pabora o Teme

bubnunoreka LIOK

16 "Kunematuka" https://m.edsoo.ru/1242f32e
IIepBb1if 3ak0H HproTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. Bu6muoteka [JOK
[MpuHimn otHOCHTENLHOCTH ["anuiest. https://m.edsoo.ru/5a%e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOJEHCTBYIOLIAs CUJIa. bu6nmoreka LIOK
Bropoii 3akon Hetotona. Macca https://m.edsoo0.ru/141d3837

19 BzaumoneiictBue ten. Tperuil 3akoH bu6nmorexa LIOK
HproroHa https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUil.

20 P;)mellilne 38?;;qu’¢1 HpI:/IMeHeHI/Ie bubmorexa HOK

https://m.edsoo.ru/bdf997fb
3akoHOB HpioToHa
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJI€HTIfOCTI> I'PAaBUTALIUOHHON 1 bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

99 Cuia TSKeCTu U yCKOpEeHHe bubnnorexa [JOK
CcBOOOIHOTO MaACHUS https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX
HWCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnnorexa [JOK

23
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/O0ae2cd84
Cuna tpenwus. [Ipupona u BUABI CHIT BuGnmorexa LIOK

25 TPEHIA. JIBUKCHIE B KAAKOCTH https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edso0.ru/2ch29676
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Jasnenue. I'mapocrarnueckoe

bubnunoreka LIOK

26 nasnenue. Cruaa Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK
27 [ToctynaTenbHoE U BpaliaTeabHOE Bu6muoteka [JOK
JBHIKCHUE TBEPJIOTO TeJia https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHUJIbl OTHOCHTEIBLHO OCH bu6nmoreka [IOK
BpamieHus. I11e4o cuibl https://m.edso0.ru/653d3459
CrnoxeHue cuil, IPUIIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsxecTu Tena. bubnuoreka [IOK
YciioBHsl paBHOBECHS TBEPJIOTO TEA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
30 Pemenue 3amgau bubmorexa LIOK
https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme bubmmnoreka HOK
"Ilunamuka. CtaTuka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONM TOYKH,
CHCTEMbl MaTepHAIIbHBIX TOUEK.
32 IlenTp macc CIfCTeMBI MaTepUaIbHBIX Bubmmorexa HOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa o0 IBM>KEHUH LIEHTPA
Mmacc
Hmnynbe CUITbl U UI3MEHEHUE
33 I/IMn;]nbca TeNna. 3aKOH COXPaHEHMUSI Bubmmorexa HOK
https://m.edsoo.ru/13f0a221
uMnynbca. PeakTuBHOE BUKEHUE
MoMeHT uMItysibca MaTe€pUaIbHON
To4ku. [Ipencrasienue o coxpaHeHuu bubmuorexa [IOK
34
MOMEHTa UMITYJIbCa B IIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
35 Pemenue 3amau but6mmoreka [IOK



https://m.edsoo.ru/a28aa7ad
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https://m.edsoo.ru/f7706d63

PaGoTa criel Ha MaJIoM U Ha
KOHCYHOM IICPCMCIICHUU.

bubnunorexa LIOK

36
I'paduueckoe npencrapiaeHue paboThI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTH CHUJIBI
K .T 0
3 wsvenennm nenicexoit oepri biorera LIOK
_ P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
I1
% o Notemuama oneprin, bimorera LIOK
] 5 Tl https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tperbst KocMuYecKas cKopocTh. CBs3b
0
3 aveneamest sexammcexolt sweprin Bmorers LIOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
h% .
0 | v —
P PHYIII AT AA https://m.edsoo.ru/f30f43b6
AKUIKOCTU
Kontponbnas paboTa mo teme bubmuoreka [IOK
41
"3aKOHBI COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npencrasienuii 0 npupoe
42 Tera0Thl. OCHOBHBIEC MOJIOKECHUS bubnunorexa LIOK
MKT. Tuddyszus. bpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
C 0
TPOECHHE ra3000paA3HBIX, KUAKUX U BuGmorexa OK
43 TBEPABIX TeJ. XapaKkTep IBUKCHHS U

B38.HMO,Z[€I>'ICTBPISI qacCTull BEIICCTBa

https://m.edsoo.ru/c44d02e2
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Macca u pazmepbl MOJIEKYJT (ATOMOB).

44 KommuectBo BemectBa. [locTossaHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. Bu6muoteka [JOK
[kana [enbcus https://m.edsoo.ru/0070d493
bu6nmoreka [IOK
40 Pemerme a2 https://m.edsoo.ru/1531abab
47 Wneanpuplii ra3. ['a3oBble 3aKOHBI bubmmorexa [IOK
https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubmmoreka [JOK
Kunaneitpona. Pemenue 3anau https://m.edsoo0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnorexa [JOK
JHansrona https://m.edsoo.ru/14e02d1f
50 N3omporeccs! B uaeanbHOM rase ¢ bubmmnoreka HOK
IMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npejcraBieHue
51 Hfog)poueccom i;;TepMa H30X0pa bubnuorexa LOK
’ ’ https://m.edso0.ru/1344327b
n3zobapa
bubnmorexa LIOK
52 Octioptioe ypaptertite MKT https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/10265a05
CBs13b aOCOMIOTHON TEMIEpaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpefHel KHHETHYECKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYHATEeNFHOTO TETJIOBOTO
JBIDKEHUS €€ YaCTHI]
55 O06o001meHre U CHCTEMAaTH3aIIHS but6mmoreka [IOK
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https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

sganui 1o teMme "Ocuoslr MKT"

https://m.edso0.ru/09d12fd8

KonTponbhas pabota no teme

bu6nmmoreka [IOK

%6 "OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3agaHue BHEMIHUX ycinoBui st T/
cucTteMmbl. BHellIHME ¥ BHYTpEHHUE
57 napameTpsl. [TapameTpsl }1,";1) CHCTEMBI bubamorexa LOK
https://m.edsoo.ru/5f8d38a3
KaK CpEJHHC 3HAUCHUS BEIIMYUH,
OIMCHIBAKOIINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauamo TepMOAUHAMUKH.
58 CZMonp0H3BOHLHaﬂppeJi1KcauH;1 T bubmmorexa LIOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mopaenb uieaabHOTO Ta3a B
59 Tepf/IOI[I/IH:MI/IKe. YcenoBust bubmoreia LIOK
. https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOI MOzenu
Ypasuenue MenieneeBa-Kianelipona
60 u F1;1,1pa>1<elele z[nj BHYTpPEHHEN ’ bubmorexa LIOK
https://m.edsoo.ru/bal1178d0
SHEPTUHU
BeIpaxxenue i1 BHyTpEeHHEN YHEPTUH
61 OIHOATOMHOTI'O MIIEaJILHOTO Ta3a. but6mmorekxa [IOK
KBasucrarnueckue M HECTATHUECKHE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoJuHaMuKe. Beruucnenue bu6muoreka [JOK
paboThI 1o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
auarpamMme
63 Tennonepenayda kak crocod but6mmoreka [IOK



https://m.edsoo.ru/09d12fd8
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U3MeHeHus BHyTpeHHel sHepruu T /1
cUCTeMBbI 0e3 coBepIIeHUs PadOThI

https://m.edso0.ru/3d734561

KonBeknus, TermionpoBogHOCTb,

bubnunorexa LIOK

o4 U3JIy4CHHE https://m.edsoo.ru/157b54cd
KomunuectBo Temnorsl. TenmaoéMKOCTh

65 Tena. Y ienpHas u MOJIsipHas bu6nmoreka [IOK
TEIUIOEMKOCTH BelllecTBa. Y IelbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMSI TOTLJIUBA

66 Pacuér xonuuecTBa TENIOTHI ITpU bubnnoreka [JOK
TEILIoNepe1aue https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 agrabaTHOM IpoIEcce. Bbu6moteka [JOK
[TepBbIit 3aKOH TEPMOTUHAMHUKH https://m.edsoo.ru/d8098824
KonudecTBo TEmI0THI M paboTa Kak

68 MepbI U3MEHEHUS BHYTprHef/'I Bubmmorexa IOK

https://m.edsoo.ru/b047alcd

sHepruu T/] cuctemsl
Bropoii 3akoH TepMOAUHAMUKH IS

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubmuoreka [IOK
nporeccoB. HeoOparumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MTPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6nmorexa LIOK
marmH. KIT/] https://m.edsoo.ru/2e945513

71 MakcumanbHoe 3Hauenune KIT. Tk bubnuotexa [JOK
Kapho https://m.edsoo.ru/fe3857b9

72 Pemenue 3anau bubmrorexa LIOK

https://m.edsoo.ru/b3efal8b

DKOJOTUYECKHE aCTIEKThI BuGmorexa [OK

73 HCIIOIb30BaHUS TEIIJIOBBIX

nsurareiseil. TernoBoe 3arpsi3HEHNE

https://m.edso0.ru/9867aaa’
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OKPY’KArOLIEH Cpeibl

74 Pemenue 3agau bubnxorexa LIOK
https://m.edsoo.ru/c8c70432
O06001IeHNEe U CHCTEMATH3aLIHS
75 3HaHI/IHI; 10 TEME "TepMOI[I/IHLEIlMI/IKa. bubmorexa [OK
https://m.edso0o.ru/28d62b3f
TemnoBbie MamuHb"
KonTponbras pabora mo teme
76 "TepThIZOI[I/IHaMEKa. TeruioBbie bubmorexa HOK
| https://m.edsoo.ru/1b6e26¢5
MaIIIHHBI
ITapooOpa3oBaHue U KOHICHCAIIHS.
77 I/Iciapeﬁne U KUIIEHHE. Sil)lenbllilaﬁ bubmorexa HOK
https://m.edso0.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacplleHHble ¥ HEHACHIIIICHHBIC
napbl. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIEHHOTO
78 rapa oT TeMIIepaTypsbl, UX bubmmnoreka HOK
HE3aBMCHMOCTh OT 00BEMa https://m.edso00.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphbl KUTICHUS OT JaBIICHUS B
KUJIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U bu6muoreka [JOK
OTHOCHTEJbHAS BIIAXKHOCTH https://m.edso00.ru/30ebbb79
80 Pemrenue 3anau bubmorexa HOK
https://m.edso00.ru/18e95ff3
TeEpnoe Teno. Kpucramnndeckue u
81 aMOIE)E[)HLIe TeJ‘Ia.iHI/IBOTPOHI/ISI Bubmmorexa HOK
N https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAIIIOB
82 [TnaBneHue u KpuCTaAIU3AITHS. but6mmoreka [IOK



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03

VY enapHas TEIIOTA IUIABICHUS.
CyOmumariust

https://m.edso0.ru/6ee91e9f

Hedopmaruu TBEpIOTO TENA.
Pacrsxenne u cxxarue. COBur.

bubnunorexa LIOK

83 Mopnyns FOwra. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarnuit
TemnnoBoe paciupenue KUAKoCTe! u
84 TBEPABIX T€JI. AHFAPMOHU3M Bu6moteka [JOK
TEIUTOBBIX KOJICOaHMI YaCTHII https://m.edsoo.ru/7ba5edf2
BEIIeCTBA
85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnorexa [JOK
nepexoaax https://m.edsoo.ru/97a0672f
86 VYpaBHeHHE TEII0BOro OamaHca bubmroreia LIOK
https://m.edsoo.ru/ab1521fb
bubmmoteka IIOK
87 Petmerte saza https://m.edsoo.ru/8ab7f40d
[ToBepxXHOCTHOE HATSKEHHE.
88 Kanunnsipueie siBnenus. JlaBnenue bubmuoreka [IOK
0] UCKPUBJICHHOMN MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlammaca
O0600611eHre U cucTeMaTH3alus
89 3HaHU# no TeMe "ArperaTHbie bubmmorexa [JOK
cocTosiHUS BemecTBa. ®a3oBbie https://m.edso0.ru/0b52575c¢
nepexoanl”
KonTponbHas pabota mo Teme
90 "ArpeI:)raTHLIe fOCTOSIHI/ISI BEIIECTBA. bubmorexa HOK
https://m.edsoo.ru/7dc2a739
®da3zoBble niepexoab"
91 DneKkTpu3aius Tel U e€ MPOosIBICHUSI. bubnuorexa [JOK



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

Dnektpuyeckuit 3apsia. [[Ba Buna
JIEKTPUUECKUX 3aPS/I0B.
[TpoBOTHUKY, TUITIEKTPUKA U
MOJTYTTPOBOTHUKHU

https://m.edsoo.ru/laff445f

DneMeHTapHBIN AEKTPUIECKUI

92 3apsij. 3aKOH COXpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmopencrue 3apanoB. Toueunsie Bu6moteka [JOK
3apsizibl. 3akoH Kysona https://m.edso0.ru/445b7746
bubmuoreka [{OK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noje. Ero neiicraue bu6nmorexa LIOK
95
Ha AJIEKTPUIECKUE 3aPsIIIbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
niostst. [IpoOHbIif 3apsn. Jlnaum
96 Haprl)KgHHOCTI/I anpeKHTpI/Iqecxoro bubmmorexa LIOK
https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
[ToreHimanbHOCTH
97 SHGKTpI(I)CTaTI/I'-IeCKOFO niosist. PazHocTs bubnuorexa LOK
https://m.edsoo0.ru/80021447
MTOTEHITMAJIOB M HAMPSDKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 AIEKTPOCTATUUECKOM II0JIE. bubnuotexa [JOK
[MToTeHMa 3JEKTPOCTATHYECKOTO https://m.edsoo.ru/af5fa389
TTOJIST
99 CBs13b HANPSHKEHHOCTH TOJIS U bubnmnorexa [JOK

Pa3HOCTU MOTCHIUAJIOB JJI

https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
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QJICKTPOCTATUYCCKOI'O MOJIA

[TpunIMn cynepno3uiuu bubnuorexa [JOK
100 .
AJIEKTPUUYCECKHUX TIOJICH https://m.edsoo.ru/Ocfed4a6c
bu6nmoreka [IOK
101 Pemmerrte saza https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsna. Ilone Bu6muoteka [JOK
PaBHOMEPHO 3apsDKCHHOM Cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O
103 OGLéMI; mapa. I1)'IOJIe }l;)aBHOMepHO Bubmmorexa LIOK
g N https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEUHOU TIIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
noJie. Y CIIOBHE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B Bbu6moteka [JOK
AJIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5
Kongencarop. DneKTpoéMKOCTh
106 KOH;[eHcaTolfa. 3J‘I€I:fp0éMKOCTB bubnuorexa LOK
https://m.edsoo0.ru/845b4f73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE coequHEHNE bu6nmorexa LIOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAUHEHNE bubmmoteka IIOK
KOHJICHCATOPOB https://m.edso0.ru/1992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmmorexa LIOK
https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBr>KEeHUE 3apsy)KEHHON YaCTULIbI B bubmuoteka [IOK

OOTHOPOJHOM JJICKTPUYCCKOM I10JIC

https://m.edso0.ru/8341d6ac



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
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https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac

112

Pemenue 3agau

O0001IeHYE ¥ CUCTEMATU3 AU

113 3HAHUU 10 TeMe "DIIeKTpUIEcKoe Bubmmorexa IOK
| https://m.edso0.ru/5752603f
noJie
114 KontponbHas paboTa mo teme bubnuorexa [JOK
"DnekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBus cymecTBOBaHU bubmmorexa LIOK
https://m.edso0.ru/233311b5
MIOCTOSIHHOTO JIEKTPUUECKOT0 TOKa
116 Wcrounuku Toka. Hanpsixenue u Bu6moteka [JOK
DC https://m.edso0.ru/0839a115
3akoH OMa U1l y4acTKa LIETIH. bu6nmoreka LIOK
117
DJIEKTPUUECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COTIPOTUBICHUS
118 OJTHOPOIHOTO IPOBOIHUKA OT €T0 bubnnorexa [JOK
JUTMHBI U TIOMIA]TU TIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY ienpHO€ CONPOTUBIICHUE BEILIECTBA. bubmuoreka [IOK
Pemenue 3agay https://m.edso0.ru/437f8300
[TocnenoBarenpHOE, TAPATUICTHLHOE,
120 CMCHIaIIl-IHOG CoeJII/IHeHI/II; bubmorexa [IOK
https://m.edsoo.ru/236f7e07
TTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 SHCKTprLIeCKI/IX uenei. [Ipasuna Bubmmorexa IOK
https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubnuorexa [JOK



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
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https://m.edsoo.ru/3881b469

Jxoyns —Jlenua

https://m.edsoo.ru/a3605c5c

bu6nmmoreka [IOK

124 Pemmertte a7 https://m.edso00.ru/6761bfOf
125 | Tomonet wommooms, manersonst s Bumorera 110K
pescTOpe ’ https://m.eds00.ru/99750a6f
126 Pemenue 3agau buomiorexa LIOK
https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTHUBIICHHUE bubmmoreka [JOK
HUCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH Oma I[J'Ii[ MOJIHOM (3aMKHYTO) bubnnoreka [JOK
AIIEKTPHUYCCKOMN IETH https://m.edsoo.ru/221f40fb
129 Pemenue 3agau buomiorexa LIOK
https://m.edso00.ru/3580b679
bubmmoreka IIOK
130 MormEOCTE HOTOMHIKA TOKA https://m.edsi.ru/aan51d8
131 Kopotkoe 3aMbikanne Bubmmorexa IOK
https://m.edso0.ru/546f5632
132 Konpaencarop B uenu nocTOSSHHOTO bu6mmoteka IIOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemrenue 3anau bubmorexa HOK
https://m.edsoo.ru/4410cef0
134 Pemenue 3anau mo teme bubmuoreka [{OK
"TTocTOSAHHBIN ANIEKTPUUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo reme but6mmorekxa [IOK
"TIOCTOSIHHBII HJICKTPUUSCKHIA TOK" https://m.edso00.ru/744261b8
136 Pemenue 3agau mo Teme bubnunoreka LIOK

"ITocTOSAHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/eb5d4687



https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
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O0001IeHYE ¥ CUCTEMATU3 AU

137 3HaHui o Teme "[locTosHHBIHI Bubmmorexa IOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonrponsHas pabora o Teme Bu6muoteka [JOK
"TIOCTOSIHHBII HJICKTPUUECKHIA TOK" https://m.edsoo.ru/1885ddf1
C)
R Bumoresa LIOK
P HIECTE! P https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBEpXIpOBOAMMOCTD
0 DNEeKTPUUYECKHI TOK B paCT;Oan u Bunorexa LIOK
acriaBax dJIEKTPOJIUTOB. 3aKOHBI
P P https://m.edso0.ru/4b423491
Dapagest U1 SIEKTPOIU3a
141 DneKkTpuyeckuil Tok B razax. [lmazma Bubmmorexa IOK
P ' https://m.edso0.ru/92d92f76
DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuoreka [IOK
142
BakyymHbIe ipuOOpBI https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHI TOK B bubnnorexa [JOK
MOJTYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmmoteka IIOK
144 IT 0
O/YHPOBOHIIOBIC TPHOOPEHT https://m.eds00.ru/83622200
@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHue cuibl TOKa 1
HaTPSDKCHUS B TIETI TIOCTOSTHHOTO
TOKa MPH IMOMOIIIX aHAJIOTOBBIX U BuGmiorexa [IOK
145 U(POBBIX U3MEPHUTEITBHBIX

npubopoB" uiaK "3HaKOMCTBO €
udpoBoii 1aboparopueil no Gpusmke.
[Tpumeps! u3mepenus Hu3nIecKux
BEJIMYMH MTPU TOMOILN

https://m.edsoo.ru/5643ea56
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KOMIIBIOTEPHBIX JaTYMKOB"

146

147

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH CKOpOCTH"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue ycKopeHus 1npu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unmu "HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NPHU
PaBHOYCKOPEHHOM JIBH>KEHHH"

bubnunorexa LIOK
https://m.edso0.ru/f6292f5f

bubnunoreka LIOK
https://m.eds00.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

bubmmoreka IIOK
https://m.edsoo.ru/d1ea2402

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 10
OKPYKHOCTH C IIOCTOSTHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIH
"HccnemoBaHue 3aBUCUMOCTH
nepro/ia o0palieHuss KOHHIeCKOro
MasiTHUKA OT €ro napamerpos"”

bubmmoteka IIOK
https://m.edsoo.ru/bcf53514

150

@u3nYeCKUil IPAKTUKYM IO TEME
"N3mepenune paBHOECHCTBYIOLIEH
CHJIBI TIpU ABM>KEHUU OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIN
"IIpoBepka runoTe3sl 0
HE3aBHCUMOCTH BPEMEHU JABW)KECHHUS

but6mmorekxa [IOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

Opycka 1o HaKJIOHHOMU TIOCKOCTH Ha
3aJlaHHOE PAcCTOSIHUE OT €ro Macchbl"”

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCMMOCTHU CHII
YOPYTrOCTH, BO3HUKAIOIIUX B MPY>KUHE
Y PE3MHOBOM 00pasIle, OT UX
nedopmaruu” uin "M3ydenue
JBUKCHHS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
610"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
koaddunmenta 3aBucumocta Frp(N)"
nnu "HccieqoBaHue OBUKEHUS
OpycKa 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIEeHTOM
Tpenus" wiu "M3yuenue nBrKeHUs
rpy3a Ha Bajly ¢ TpeHueM"

bubnunorexa LIOK
https://m.edsoo.ru/b55b81al

bubnmorexa LIOK
https://m.edso0.ru/b83b1607

153

Du3nuecKuil IPAKTUKYM I10 TEME
"NccnenoBanue ycioBUi paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYUBOCTH TBEPAOTO TEIIA,
HMMEIOIIETo MIoNaab Onopsl"

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

@u3HYECKU NPAKTUKYM IO TEME
"M3mepeHune uMmysbca Tela 1mno

bubmmoreka [IOK
https://m.edso0.ru/856fb28e



https://m.edsoo.ru/b55b81a1
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TopMo3HoMy Itytu" win "M3mepenne
CHWJIBI TSTH, CKOPOCTU MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI"
niu "MccnenoBanue coxpaHeHUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeicTBun" wim "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/I0BaHO
HCIOJIb30BaHUE UG POBOI
nabopatopun)" wiu "N3ydyenue
M30XOPHOTO Tporecca’ uimn
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHUSA"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenpHon
ternoéMkocT" unu "MccnenoBanue
rpoliecca OCThIBaHU BelllecTBa" MU
"UccnenoBanue anuadbaTHOTO
npouecca" unu "M3yuenne
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIIEHUS KUAKOoCcTen"

bubmmoteka IIOK
https://m.edsoo.ru/e0fe7e07

bubnunorexa LIOK
https://m.edsoo.ru/2f2faa61
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DU3NYECKUI TPAKTUKYM I10 TEME

but6mmoreka [IOK



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

"N3ydyeHne 3aKkOHOMEpHOCTEN
HcnapeHus KUJIKOCTer" i
"M3mepeHue yenbHOM TEMI0ThI
miaByieHus apaa" win "M3ydyenue
CBOWCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepenne abCOTIOTHOMN BIAYKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHun". MU3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HATSHKCHHUS

https://m.edsoo.ru/6b1a23b5
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@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHne peBpalieHus SHEPTUU
3apsKEHHOI0 KOHEHCATOpa B
SHEPTUI0 U3TYYEHUs CBEToAroaa"
niu "M3ydeHne npoTeKkaHus TOKa B
LIETH, Co/IepXkKaIlei KoHaeHcarop"
niu "Pacnpenenenne pasHoCcTH
MOTEHIMAJIOB (HANPSDKEHUS ) IPU
MIOCJIE0BATEIIBHOM COEIUHEHUN
KOHJIEHCAaTOPOB"

Du3rUecKuil IPAKTUKYM I10 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHOro
CONPOTUBIIEHUS TPOBOIHUKOB" WU
"HccnenoBanne 3aBUCHMOCTH CHUITBI
TOKa OT HaIPSDKEHUS JJIs JTAMITbI
HakaguBaHus"

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bubmuorexa [{OK
https://m.edso0.ru/2b179d98

160

DU3NYECKUI TPAKTUKYM I10 TEME

but6mmoreka [IOK



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

"Habmrotenue anekrponusa’ mwin
"M3mepenue 3apsiia OJJHOBAIEHTHOTO
noHa" unu "HccnenoBanue
3aBHUCHUMOCTH COIIPOTUBIICHUS
TEPMOpPE3UCTOPa OT TeMIIEPaTyphl"
unu "CHATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”

PesepBHrlit ypok. O60011eH1E 1

https://m.edso0.ru/64b6e901

bubmuoreka [{OK

161 i
SHCTeMaTHSaH"m SHATHI TO TEME https://m.edsoo.ru/ed017d93
Kunematuka
P i . 0606
162 c;ziiizl;izp ;( 3HaIfI/II§Iu Eziee;[le bubmmorexa LIOK
B https://m.edso0.ru/3149956b
"lunamuka"
P i . 006006
I ]
" 3 " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTrO Tea
P i . 0606
- | e e
" B " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpPAHEHUS] B MEXaHUKE
PesepBHelIit ypok. O60011IeHNE 1
CHCTeMaTHu3alus 3HaHUuH 0 TeMe bubnunorexa LIOK
165 N
"OCHOBBI MOJIEKYJIIPHOKUHETHUECKOM https://m.edsoo.ru/de148976
Teopun"
PesepBHrlit ypok. O6001IeHNE 1
166 CHCTEMATHU3allNs 3HAHUM 110 TEME bubmuorexa [{OK
"TepmoanHamuka. TennoBbie https://m.edsoo.ru/0Obcc77cl
MaIIuHEBL"
167 PesepBHelit ypok. O600ICHHE 1 bubnmoreka [JOK

cucreMarmn3anua 3HAHUM 10 TEME

https://m.edsoo.ru/59cabc91



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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https://m.edsoo.ru/59ca5c91

"ArperaTtHble COCTOSIHMSI BELLIECTBA.

®da3oBble epexo bl

PesepBHeIit ypok. O000IICHHE 1

168 CHCTEMATH3alMs 3HAHUI 110 TEME 1 bubmorexa HOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYEeCcKoe moJie
- PesepBHBII ypOK. O606111eHI/Ie u . BuGmorexa LIOK
cHCTeMAaTH3aIis 3HaHUH 10 TEME
" 101 . https://m.edsoo.ru/3cae6dal
HOCTO?IHHI)II/I BHGKTpI/I‘IeCKI/II/I TOK
70 PesepBHbIi ypoK. O6o6iueHI/Ie u . Bunorexa LIOK
cHCTeMAaTH3aIis 3HaHUH 10 TEME
. B \ https://m.edsoo.ru/cc7681d4
Toku B pa3IuyHBIX cpenax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE

n/n Bcero U3YyYeHUS

padoThI padoThI pecypcel
B3aumoneiicTBrue MOCTOSHHBIX
1 MarHHT(f[B Y TIPOBOJITHUKOB C TOKOM. 1 bubnrorexa LIOK
https://m.edso0.ru/487a8593

MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHOM WHIYKITHH.

5 [IpuHuun cyneprno3uun 1 bu6nmoreka LIOK
MAarHMTHBIX ToJiei. JIuauu https://m.edsoo.ru/4clabcch
MarHUTHON WHTYKITUU

3 MarunurtHoe 1oJ€e NpOBOJHUKA C 1 bu6nmoreka LIOK
tokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bubmuoreka [IOK
MOJIYJTb https://m.edsoo.ru/26d9c5ba

5 Pemenue 3amau 1 bubmorexa HOK

https://m.edsoo.ru/a37a0c21

6 ITpumeneHne 3akoHa Amnepa. 1 bubmuoteka [IOK
DeKTPOM3MEPHUTENbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBJICHUE U

7 MOAYJb. JIBH>KEHME 3apsKEHHOU 1 bu6muoreka [JOK
YaCTHUIBI B OJJHOPOAHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJje

but6mmoreka [IOK
8 Pemmerme 3a/127 1 https://m.edsoo.ru/504e98c7
9 PaGora cuel JlopeHniia 1 bubmorexa HOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
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https://m.edsoo.ru/d518be4b

bubnunoreka LIOK

10 P
CHICHHE a1t https://m.eds00.ru/93617bd9
o | e e
pp - 11ap https://m.edso00.ru/30ff9608
IMaMarHeTUKN
12 gt:HO(]jLI/{[Z;eszilesB?I MMCHCHHE bubmmorexa LIOK
PP P https://m.edso0.ru/0b58190a
beppoMarHeTUKOB
13 Permrenue 3agad mo reme bu6nmorexa LIOK
"MaruautHoe nose" https://m.edsoo0.ru/5b55¢307
14 Pemenne 3amag mo Teme bubnunoreka LIOK
"MarauTtHoe mnoJje" https://m.edsoo.ru/41c4ae8a
. SIBnenue SH;KTpOMaFHHTHOﬁ Butnorexa LIOK
HHIWKHM; OTOR BEKTOpa https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6nmorexa LIOK
16 IC urpyKimn https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
dapages https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkTpuyeckoe mnoiie. bubmmnoreka HOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS bubnunorexa LIOK
IPOBOJTHUKAX https://m.edso00.ru/0235cc02
but6mmoreka [IOK
2 P
0 clierHe sajat https:/m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT JI
PaBHio Seriia https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka bu6muotexa [JOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
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https://m.edsoo.ru/bbc22726

HHAYKTUBHOCTHU B LICTIN
IIOCTOAHHOI'O TOKa

https://m.edsoo.ru/621eae9d

23 SBnenue camounaykuuu. DJ1C Bu6mumotexa [JOK
CaMOMHIYKIIUH https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHUTHOTO TOJISI KAaTYIIKH bubnuorexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE T10JI¢ https://m.edsoo.ru/b3c0ad1l

25 Pemenue 3amau buomiorexa LIOK

https://m.edso0.ru/88f69d2b
O06o001IeHe U CUCTEMaTH3alIHs
26 3HaHHI;II 10 TEME ’ buomiorexa LIOK
https://m.eds00.ru/76484025
"OnexkTpoauHaMuka"

97 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"DnekTpoauHamMuKa" https://m.edso0.ru/8ae09b98
KonebarenpHas cuctema.

28 CB00OOIHBIE KOJIEOAHUS. bubmorexa HOK

https://m.edsoo.ru/7c1db385
["apmonnueckue KonedaHus
KunemaTtnueckoe U JMHaAMHUYIECKOE
29 OIHCaHue KOHG6’¢1T€JJ'IIBHBIX bubamorexa LOK
. https://m.edsoo.ru/87ce9498
JIBIDKCHUIH
DHepreTudeckoe onucanue. BeiBos
MHAMUYECKOTO OTTMCAHUS
30 fapMOHquCKHX KOJICOaHUH U3 MX bubmorexa LIOK
https://m.eds00.ru/e3c99692
SHEPTeTHYECKOTO 1
KMHEMAaTH4YECKOT0 OMKMCaHUs
. bu6muorexa [IOK
31 AMILHTY]A 1 pasa kosebanuil https://m.edsoo.ru/7a0c439a
39 [Tepuron u yacToTa KOJIeOAHHMIA. bu6nunorexa LIOK

[Tepuroa ManbIx CBOOOTHBIX

https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
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KOJIEOaHUI MAaTEMATUUECKOTO
MmasiTHHKA. [lepruo cBOOOJHBIX
KoJIeOaHUH MPYKHHHOTO MasTHHKA

3aryxaromue KoieOaHus.

33 BreinyxaeHHbIe KOJICOaHUS. bubmorexa HOK
https://m.edso0.ru/72e93d09
Pe3onanc
bubmuoreka [{OK

34 ABTOKOIIC0AHI1A https://m.edsoo.ru/6add2644

bubmuoreka [{OK

35 Pemrenue 3amau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5
VYpok-koHpepeHus
36 "l\ljlexaHI/I‘l(zCEI/IeILOJIGGaHI/IH B bubmiorexa LIOK
N https://m.edsoo.ru/8ef587be
MY3BIKaJIbHBIX HHCTPYMEHTAX
O0o001mIeHNe U CHCTEMaTH3aITHS
37 3HaHI/IH”1i 10 TeMe "MexaHquIiKHe bubamorexa LOK
https://m.edsoo.ru/eb84182f
KoJsieOanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs. bubnnorexa [JOK
KonebaTenbHbli KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMIUTUTY/IBI 3apsiia KOHACHCATOpa C bubmuoreka [{OK
aMIUTUTY/ION CHIIBI TOKA B https://m.edsoo.ru/093f9afl
KoJ1e0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmnoreka [JOK
U7eabHOM KOJiebaTeTbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolye 3JIeKTPOMarHuTHbIE BuGnorexa LIOK

41 Kosie0aHus. BeIHyX/1eHHBIE

OJICKTPOMAardiuTHBIC KoJIeOaHus

https://m.edsoo.ru/5e668619



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
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https://m.edsoo.ru/5e668619

IIepemennslii TOK. Pe3ucrop u

42 KOHJICHCATOP B IIETH IIEPEMEHHOTO bubmmorexa LIOK
https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIENIU Bu6muoteka [JOK
HePEeMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma 1l 2JIEKTPUUYECKOM bu6nmoreka [IOK
LEIH IEPEMEHHOI0 TOKa https://m.edsoo.ru/8hae38e6
MOoOIHOCTh MEPEMEHHOTO TOKA.
45 AMEIHTYHHOGPH JeicTByoIIee bubmmorexa [IOK
https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHJIBI TOKA M HATIPSHKCHUS
46 Pe3oHaHC B 251eKTpUYECKOM TeTH brbmmorexa LIOK
https://m.edso00.ru/087506df
47 Pemenue 3agau bubmmorexa LIOK
https://m.edso0.ru/al6836a4
WneansHblif TpanchopmaTop.
48 IIpousBoacTBO, Nepeaya u bubmuoreka [IOK
HOTpPEOJICHNE IIMEKTPUIECKOH https://m.edsoo.ru/f97418ae
SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
TIPOM3BOJICTBE AJICKTPOIHEPTHH.
49 KI;J'IBTypi I/ICHOJ‘IBSO]faHI/ISIp Bubmmorexa IOK
. https://m.edsoo.ru/a6f74d93
DIIEKTPOIHEPTHUU B TOBCETHEBHOMN
KU3HU
50 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
>1 Pemmenme 327127 https://m.edsoo.ru/7cab59f8
52 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [{OK



https://m.edsoo.ru/84836152
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3HaHHI IO TEME
"DIeKTpOMarHuTHbIE KosieOanus"

https://m.edso0.ru/401024a9

Mexanuueckue BOJIHBL.

53 XapaKkTepUCTUKN MEXaHHUECKUX Bubmmorexa IOK
o https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa bubmmorexa LIOK
https://m.edso0.ru/138b6f09
56 Wudpassyk u ynprpassyk. Lllymosoe Bu6moteka [JOK
3arpsi3HEHNE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/cfd918bf
DJEeKTPOMarHUTHBIC BOJHBI.
58 I/I3J1yq§HI/Ie IJIEKTPOMAarHUTHBIX Bubmmorexa IOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubmuorexa [IOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Tkana 351eKTpOMarHUTHBIX BOJIH.
60 [Mpumenenue I:;J'ICKTpOMaFHI/ITHBIX Bubmmorexa IOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE U OBITY
[TpuHIMTBI PaAHOCB3U U
61 TeneBuacHus. Paguonokanus. bubnunorexa LIOK
DJEeKTPOMAarHUTHOE 3arps3HEHUE https://m.edso0.ru/9f96f18
OKpYKaroIle cpebl
62 KonTtponbHas pabora o Teme bubmuoreka [JOK
"KonebGanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnuorexa [JOK



https://m.edsoo.ru/401024a9
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pacrpocTpaHeHHUs CBeTa

https://m.edso0.ru/f9566406

Pemrenne 3aaa4 Ha IPUMCHCHHUEC

64 3aKOHA MPSMOJIMHEHHOTO Bubmmorexa IOK
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Ortpaxenue cBera. [Lnockoe bubnuorexa [IOK
3epkaio. Ceprueckoe 3epKaiio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AOCOMIOTHBIN
Y OTHOCHUTEJIbHBIN MIOKA3aTelNb
66 npenomiieHus. [lomHoe BHyTpeHHee bubmrorexa LIOK
. https://m.edsoo.ru/bc2e55cd
oTtpaxkenue. [IpenenbHblil yron
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTpI:I)KeHHﬂI;I MIPEJIOMJICHUS Bubmmorexa IOK
https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucniepeust
68 CBGJ"IFa.ngOX(HBI;)fI COCTi 6en§ro bubnuorexa LIOK
https://m.edsoo.ru/d8elc3be
cBera. [{Ber
69 JInn3bl. @OKyCHOE pacCTOSTHUE U bubmuoreka [IOK
ONTUYECKAasT CHJIA JINH3BI https://m.edso00.ru/60441359
70 [TocTpoenne n300pakeHUi B JIMH3AX bubmuoreka [IOK
U UX CUCTeMaX. Y BEIUMYEHUE TUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 1/1306pa>KeH:11171 nonyqaelxr/)mx c bubmorexa LIOK
’ https://m.edso0.ru/5a868f09
MOMOILIBIO JINH3
72 ['a3 xak ontuyeckas cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pewenue 3anau. IIpeneinst bubmuoteka [IOK

MPUMCHUMOCTHU FCOMGTpH‘-IGCKOfI

https://m.edsoo.ru/cd174a10
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OIITUKH

CKOpOCTB CBE€Ta U MCTOJHI €€

bu6nmmoreka [IOK

4 U3MEpCHUS https://m.edsoo0.ru/f32aab06
bu6nmoreka [IOK
& Jlicniepeis cpeta https://m.edsﬁ).ru/1e16cc6e
76 WnTepdepenmus ceera Bubmmorexa HOK
https://m.edso0.ru/5fc0c638
MIHHIMYMOE https://m.edso0.ru/c6416d48
78 Pemenue 3agau bubmmorexa LIOK
https://m.edso0.ru/3061de2b
79 [Ipumenenne naTEpHepeHIN Bubmmorexa IOK
https://m.edso0.ru/668edbc8
bubmmoreka IIOK
80 Jludpartuns cpera https://m.edsc?c;).ru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue bubmuoteka [IOK
HaOJTFO/ICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bu6mmoteka IIOK
82 Pemmenme 3272 https://m.edsc?c;).ru/d58c411a
83 ITonepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmrorexa LIOK
https://m.edso0o.ru/c56¢8158
85 CBeToBbI€ SBJICHUS B IPUPOJIE bubmorexa LIOK
https://m.edso00.ru/0b36363d
86 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [{OK

3gagui o treMe "Ontuka"

https://m.edsoo.ru/8al14748b
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KontponbHast pabora o Teme

bubnunoreka LIOK

87 «OnTHuKa» https://m.edso0.ru/82315dd4
['panu1pl npuMeHUMOCTH
KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
88
JICKTPOAMHAMUKHI M IPUHIIUATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [TocTynatel cienuanbHOU TEOPUHU bu6nmoreka LIOK
OTHOCHUTEJILHOCTH https://m.edso0.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBrue NpUYMHHOCTH. bubnnorexa [JOK
OTHOCUTEIHHOCTD https://m.edso00.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE
BPEMEHHU U COKPAIICHHUE ITTUHBI
01 DHeprusi u UMITYJIbC bubnnorexa [JOK
PENSATUBUCTCKOMN YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChI C SHEPTHEH U
92 MUMITYJIbCOM peHﬂTHI;HCTCKOﬁ bubmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHULbl. DHEPTUs MOKOS
93 PaBHOBECHOE TEIJIOBOE M3TYyUCHHE bubnuorexa LOK
https://m.edsoo.ru/f54035a5
94 3akoH cMmelenns Buna bubmorexa HOK
https://m.edsoo.ru/1c5ff752
95 T'unore3a M. IInanka o kBaHTax. bubnunorexa LIOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmoreka [IOK
% DHEPIHS i HMIYJILC POTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddexr. OnbiTer A. T bubnmoreka [JOK
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CroneroBa. 3akonsl poTordpdexra

https://m.edso0.ru/8c68e5h9

VYpaBHenue DUHIITEHHA 114

bubnunorexa LIOK
. HK "
%8 orosddexra. "Kpacuas rpanuna https://m.edso0.ru/01ef4556
dororddekra
99 Jasaenne ceera. OnbrTel I1. H. bu6nmoreka [IOK
JleGenena https://m.edso0.ru/64b4f966
100 BoutHOBBIE CBOMCTBA YacTu bubmorexa [IOK
H https://m.edsoo.ru/f59cfcec
o | e e T o
POILBIH P P HU https://m.edsoo.ru/5df8bafl
JIOKAJIN3allnn IIBI/I)KYHIGI/ICSI HJaCTHUILIbI
102 KopnyckyiisipHO-BOJIHOBON AyaIn3M bubmmorexa [IOK
PHyCRYIp oy https://m.edsoo.ru/8ccab62a
Judpaxus 37eKTpOHOB Ha bubmmnoreka HOK
103
KpHCTaJLIax https://m.edsoo.ru/30dbal8c
100 | smeomne Coomomens BuGaorexa LIOK
POMHPE- . o https://m.edso00.ru/65783dec
HeomnpeaenénHocrel [ elizenOepra
105 Pemenue rpaduyeckux 3amau Bubmmorexa HOK
p A https://m.edsoo.ru/e70195hbd
106 Pemenue pacuérHpix 3amau bubmmorexa [IOK
CHICHHE pacte 34 https://m.edsoo.ru/ee9b3182
y T PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaTi3M
OMNBITHI TIO UCCIICIOBAaHHUIO CTPOCHHUS BuGmrorexa LOK
108 aTtoma. [iraneTtapHast MOJIeITb aTOMa

Pezepdopna

https://m.edsoo.ru/312b750a
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bubnunoreka LIOK

109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CiekTp ypoBHER Bu6mumotexa [JOK
JHEPrUH aTOMa BOJOPOAa https://m.edsoo.ru/cf74bl1a
111 CHOHTaHHOE U BBIHYXKJICHHOE bu6nmoreka [IOK
U3JIy4YEeHUE CBETa https://m.edsoo.ru/f945d85¢c
bubnunoreka LIOK
112 Jazep https://m.edso0.ru/2288a0c4
Hyxnonnas mozens sanpa
113 I'eitzen6epra-lBanenko. 3apsa u Bu6moteka [JOK
MaccoBO€ YHCIIO sijpa. V30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paIi0aKTUBHOTO pachaja.
CBoiicTBa HOHU3UPYIOIIETO Bu6morexa LIOK
114 HanyeHis. Briirne https://m.edsoo.ru/aab98bef
pPaIuoOaKTUBHOCTU Ha KUBBIE
opranusmsl. /lozumerpus
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
SAnepusbie cunbl. Jledekt Maccel
anpa. SlnepHsie peakuuu. SnepHeie Butmorexa LIOK
115 peaxropei. Ipobaevt https://m.eds00.ru/ff1758d0
YIPABISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHS SAEPHON SHEPTETUKHU
Meroap! perucTpannuy u
MCCJIEIOBAHMS DJIEMEHTAPHBIX
116 YaCTHII. q)yHJIaMeHTaHBHiIe bubmorexa OK

B3aUMOJEUCTBUA. bapnoHbl, ME30HBI
u nentoHsl. lIpencrasienue o

https://m.edsoo.ru/1ac08a5b
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CranpaprtHoit mogenu. Kapk-
TJIIOOHHAsI MOJIEIb aPOHOB

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas

bubnunorexa LIOK

17 sHeprust. EmuHcTBO hnsmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 Otanbl pa3BUTHS ACTPOHOMUH. bubnnorexa [JOK
3HaYeHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (PU3UKHU
119 JU1s1 OOBSICHEHHUSI TIPUPOIBI bubmuoreka [{OK
KOCMHYECKUX 00BEKTOB. METOIbI https://m.eds00.ru/39c44028
ACTPOHOMHUYECKHUX HCCIICTOBAHUI
CoBpeMEHHBIC ONITHYCCKHE
120 Tenepcxomﬂ PaaNOTENECKOIIbI bubmorexa HOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bup 38€3mH0T0 HeOa. Co3Be3us,
121 ﬂpfﬂe 3B§3)II>I IUTAHETHI, UX ’ bubmmorexa [OK
’ ’ https://m.edsoo.ru/aac588eb
BHJIUMOE JIBHKEHUE
Conueunas cucrema. ComHIle.
122 CoitHeYHast aKTUBHOCTb. I/IcHTquHK bubamorexa LOK
B https://m.edso0.ru/22748eb4
sHepruu CosiHIA U 3BE3]T
3BE3/1bI, UX OCHOBHBIE
123 XapakTepUCTUKHU. /lnarpamMmma bubmuoreka [IOK
"CHEeKTpaIbHBIN KIacc — https://m.edsoo.ru/42169944
CBETUMOCTB"
124 3Be3/1bI TJIaBHOU bubmuoreka [{OK
[IOCJIE0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
125 BryTpenHnee cTtpoenue 3BE3 . bubnuorexa [JOK
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CoBpeMeHHbIE TIPECTABICHUS O
MIPOMCXOKICHUH W SBOJIIOIINH
CouHiia ¥ 386311, DTamkbl )KU3HU
3BE3

https://m.edso0.ru/d09da494

Muneynsiii [1yte — Hama I'anakTuxa.

126 Tunsl ranaktuk. Y€pHble ABIPHI B Bubmmorexa IOK
https://m.edsoo.ru/7cd10a0a

Aqpax rajJakTuK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xa66ma. Teopust bubmmoreka [JOK
Bosnbioro B3peiBa. PenkToBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHue

128 MacmrabHas ctpykTypa Beenennoii. bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpoOieMbl bubnnorexa [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue MarHUTHOTO MOJISt
MOCTOSIHHBIX MarHUTOB" WJIH

130 "UccimenqoBaHue CBOUCTB bu6nmorexa LIOK
(deppoMarHeTHKOB" I https://m.edsoo.ru/67361aef
"UccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuinsl AMiepa” win

131 "N3y4yeHne 3aBUCUMOCTH CHJIBI bubmuoreka [JOK

AmMriepa OT cuJIbl TOKa'" WU
"OnpeneneHne MarHuTHOM
MHAYKIMY HA OCHOBE U3MEPEHUS

https://m.edsoo.ru/fcae91e9
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cuibl Ammnepa"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue siBIEeHUS

132 ANIEKTPOMArHUTHOW UHYKIUH'" HITH https://m.edsoo.ru/c36658da
"OnpeneneHre HHIYKIUH
BHUXPEBOI'0 MarHUTHOTO MOJIs"
dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBanue sBICHUA BuGmiorexa LIOK

133 CaMOMHAyKIH " uitk "COopKa https://m.edsoo.ru/b8fb6391
MOJIEH 3JIEKTPOMAarHUTHOTO
reseparopa”
dusnueckuil NpakKTUKYM 10 TeMe

134 "N3mepenue nepuojia CBOOOIHbBIX Bu6mmoteka [JOK
KOJIeOAHHUI HUTSHOTO U TPYKUHHOTO https://m.edso0.ru/5d159d35
MasiTHUKOB"
Du3nUeCKU IPAKTUKYM I10 TEME Bubmiorexa [IOK

135 Ipeobpasosarne sueprii & https://m.edsoo.ru/a28026bd
NPy XKUHHOM MasiTHUKE"
Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEpEMEHHOTO TOKA
qyepes MOCIeA0BaATENBHO Bumiorexa 1IOK

136 coemmennrIe KoRACHCATOD, https://m. eds00.ru/89dc2d90
KAaTYHIKY ¥ pe3UCTOp" WIH
"HUccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIH IIEPEMEHHOI0 TOKa"
Pu3nUeCcKuil IPAKTUKYM I10 TEME Bubmiorexa [IOK

137 "H3ytenie napameTpos 3BykoBOH https://m.edsoo.ru/b100661a
BOJIHBI"

138 @u3nyecKuil NPakTUKYM 110 TEME bubmuotexa [JOK
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139

140

141

142

143

"N3mepeHue nokasarens
MpEIOMIICHUA CTEeKIA" WIN
"ITonyuenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U’
JUH3bI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHHSI OT BEIlleCTBA
(Ha mpuMepe KUAKUX JIMH3)" WiIn
"U3mepenue GOKyCHOTO pacCTOSHUS
pacceuBarouX JUH3"

duznyuecKuil MPaKTHKYM 110 TEMe
"Habnronenue qudpakimm,
UHTEp(EPEHINH U TOJIIPU3AIUN
ceera"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Onpenenenye UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTuUIl (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T10J1¢)"

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue noctosHHoi 1lnanka Ha
OCHOBE HCCIIEIOBAaHUS
doroapdexra" nm "MccnenoBanue
3aBHCHUMOCTH CHUJIBI TOKA Yepe3
CBETOJIMO]T OT HaNpsKeHUs"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
Pa3peKEHHOI0 aTOMapHOIo

https://m.edso0.ru/42569eal

bubmuoreka [{OK
https://m.edso0.ru/b879fb3f

bubmuoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6nmorexa LIOK
https://m.eds00.ru/63756¢47

bubnunorexa LIOK
https://m.edsoo.ru/eb916f82

bubmuoreka [{OK
https://m.edsoo.ru/ec651eb8
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BOJIOPO/Ia U U3MEPEHUE NTOCTOSTHHOU
PunGepra"

144

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumertpa" unu "N3ydenue
HorJouieHus 0eTa-uyacTHI]
aTrOMUHHEM"

bubnunorexa LIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenus 38E31H0T0 HEba
HEBOOPYKEHHBIM I'1a30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JUIsl ONIPEACIICHUS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€3b1" win "HabmroneHus B
tesieckon JIyHbI, MIaHET,
TYMaHHOCTEMN U 3BE3IHBIX
CKOIJieHuin"

bubmuoreka [IOK
https://m.edso0.ru/1072021e

146

O000111eHNE U CUCTEMATU3ALMS
3HaHuU. Ponb GU3KMKHN U acTpOHOMUHU
B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyesrnoBeKa

but6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Posb u MecTo ¢puzuku u
aCTPOHOMHUHU B COBPEMEHHOM

bubmmoreka [IOK
https://m.edso0.ru/18f19f7c
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Hay4yHOH KapTHHE MHUpa

O000111eHNE U CUCTEMATU3ALMS

3Hanuil. Pose ¢pusnueckoil Teopun B

(dbopMHpOBAaHUY TIPEICTABICHUH O
¢du3nueckoil kKapTHHE MHpa, MECTO

bubnunorexa LIOK

148 (u3rYECKOit KapTUHBI MUPA B https://m.edsoo.ru/e7d400f4
00IIIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IIPEJICTABICHUI O MPUPOJIC
149 O06o001IeHe U CUCTEMaTH3aIs bubnuorexa [IOK
3Hanuil o reme "Knnemaruka" https://m.edsoo.ru/b032fc4b
150 O0600I11IeHNE U CUCTEMATU3ALUS bu6nmoreka LIOK
3Hanuil o reMme "Knnemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHMi 110 TeMe "JluHamuka" https://m.edsoo.ru/2dfbafcs
O06o001mIeHNEe U CHCTEMaTH3aITHS
152 3HaHI/II; o teMe "CraTnka TI;epﬂoro bubmmorexa [OK
| https://m.edsoo.ru/3cca482e
Tena
O0o001mIeHNe U CHCTEMaTH3aITHS
153 3HaHI/IH”1i 1o TeMe "3aKOHBI ) bubmmorexa LTOK
| https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MEXaHHUKE
O06o0mIeHre U cucTeMaTH3aIus
3HaHUH 1Mo TeMe "OCHOBBI bubnunorexa LIOK
154 .
MOJICKYJISIPHO-KHHETUIECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O6o6uuleHI/Ie M CUCTEMATHU3AINS BuGmorexa OK
155 3HaHMUU 110 TeMe "TepMoauHaMuKa.

TenmoBeie MaIuHbL"

https://m.edsoo.ru/c63f7¢c10
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O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble

bu6nmoreka [IOK

156
cocTossHu BeuecTa. Pa3zoBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
00606
157 swamit no rewe "nexmpiiceros bubmotexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
00606
168 swammi no rewe "Mloctommi bubmiotexa LIOK
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
00600
159 3Ha(1)ml;e:: ieizlf'?sr; EHSZSJI:I/}IIIIHLIX bubmorexa HOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHMH 110 TeMe "MaraurHoe moje" https://m.edsoo.ru/3b4c06ae
P i . 06006
161 c;Z:f:)falilnnzzp ;z 3Ha}(1)1/11;1H zziee;le bubmmorexa [OK
" B " https://m.edsoo.ru/053e2248
DNeKTpOMarHuTHAS WHYKIIHS
o | o e
HMCTEMaTH3alus 3HAHUH 110 TeM
1 https://m.edso0.ru/d6310bfd
"Mexaandeckue Kojaeoanus"
163 | cnomomamrnn smasong v buGmotexa LIOK
: B g https://m.eds00.ru/5e2bb83d
DeKTpOMarHuTHBIE KOJIeOaHUs
PesepBHrlit ypok. O6001ICHHE U
164 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME bubmuoreka [{OK

"MexaHuveckue u
AJIEKTPOMArHUTHBIE BOJIHBI"

https://m.edsoo.ru/96a7a2dd
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PesepBHeiit ypok. O600ICHHE U

bu6nunoreka LIOK

165 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 https://m.eds0o.ru/52ad1603
"Ontuka"
PesepBHbIil ypok. O000IICHUE 1
166 CI/ICTEMaTmZEH;I :«:HaHI/H;IlI 110 TEME 1 bubmorexa HOK
https://m.edsoo.ru/5bec1c65
"OcHoBbel CTO"
PesepBusiit ypok. O60011eHNE U
167 CHCTEMAaTH3aIUs 3HaHUN 110 TEME 1 bubnunoreka LIOK
"KopmycKysipHO-BOJIHOBOI https://m.edsoo.ru/f7¢59d38
nyanu3m"
PesepBubiit ypok. O000IICHHE U
168 CI/ICTEMEITI/ISZEI/I}I 3HaHI/II7IIlI 10 TEME 1 bubmmorexa [IOK
https://m.edsoo.ru/1f511654
"®dwuzuka aroma"
PesepBHslit ypok. O600111eHNE U
169 CHCTEMAaTU3alNS 3HAHUH T10 TEME 1 bubmuoreka [IOK
"dwu3rka aTOMHOTO S7Ipa U https://m.eds00.ru/905c5ce0
3JI€MEHTapHBIX YaCTHIL"
PeseprHbIil ypok. O6001IeHNE 1
170 CI/ICTEM&TI/BZII_:I)I/I}I 3HaHI/II;IH 0 TEME 1 bubmorexa HOK
https://m.edsoo.ru/2bffb94c
"JneMeHTh! acTpodu3uku”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HAa MpUMEpPaxX PoJib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUPA, B Pa3BUTUM COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOJEH

10.2

10.3

10.4

10.5

Y4uuThIBaTh TpaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEINICH:
MaTepHaibHas TOUKa, MHepPIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS ra30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYEYHBIN AIIEKTPHUYECKHUH 3apsi1 — MPH PEIICHHH (PU3NIECKHUX 3a/1a9

PacriosnaBath usndeckue siBeHus (Mporeccsl) 1 00bSICHATh UX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJIPHO-KHHETHYECKOW TEOPUHU  CTPOEHUs
BEIIECTBA M OJICKTPOJAMHAMHUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
OpPSMOJIMHEIHOE JBIXKCHHE, CBOOOJHOC TMaJeHHE TeJ, MIBHXKCHHE II0
OKPY)KHOCTH, HWHEpIHSA, B3auMmojeiictBue Tei; auddysus, OpOyHOBCKOE
JIBIDKCHUE, CTPOCHHE KXHUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEéMa Tel
Opyu HarpeBaHWW (OXJIAXKJICHWHU), TEIUIOBOE paBHOBECHE, HCIIApEHHE,
KOHJICHCAIIMS, TUIaBJICHHE, KPUCTAIUTM3ALM, KUIIEHHE, BIaXXHOCTh BO3/IyXa,
NOBBILICHUE JIABJICHUS ra3a [P €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBS3b
MEX1y MapaMeTpaMu COCTOSIHHS Ta3a B M30IPOILECCax; IEKTPU3AIMs Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEIUUYUHBI:
KOOPJAMHATA, YyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMIIYJIbC ~ TeJla, KUHETUYEeCKas DHEprus, IOTCHUUaIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINKUCAHUU
MIPaBWJIBHO TPAaKTOBaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] U EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3HYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOWCTBA TE€JI WU TEIUJIOBBIE SIBJICHUS,
UCIIONB3Ys (PU3UYECKUE BEIIMUMHBIL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYeCKast SHEPTHUSI Xa0THYECKOTO JIBIDKCHUSI MOJICKYII,
CpPEIHEKBaJpaTUYHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, pabora raza, KOdh(HUIMEHT IMOJIE3HOTO IEHCTBUSA
TEIJIOBOTO JBUTATEJIS; TIPU ONMKUCAHUH MPABHIIBHO TPAKTOBATH (PU3NUECKUIA
CMBICTT UCHOJB3YEMBIX BEITHYHMH, UX OOO3HAYCHUS U €IUHUIIbI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DHU3MYECKYI0 BEIMYUHY C JPYTHMH
BEITMYMHAM

10.6

OnuceiBaTh  M3YYEHHbIE  JJIEKTPUYECKHME  CBOWCTBAa  BelIeCTBA U
AIIEKTPUUYECKHUE SIBIEHUS (TIPOLECCHI), UCHOIb3Yd (PU3HMUECKUE BEIUUYMHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TI0Jie, HANPSHKEHHOCTh TOJIA,
MOTEHLIKaN, Pa3HOCTh MOTEHIIMAIOB; MPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIOIb3YEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHLMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonsI
HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPTrUuH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJISIPHO-KHHETHUECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JBHKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpPBBI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIOBHs (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€30IacHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MponeccoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBath npodiemy (3aaady) U THUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyI0BaHUS, TIPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPE3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTH
(GU3NYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTaM UCCIIeIOBaHUS

CobmroiaTe mpaBmiia 0€30MacHOro TPyAa NPy MPOBEIECHUN UCCICTOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aJaui BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha MU3YYCHHBLIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IG SIBJICHHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOMYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH NOTY4aEMyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 10 (DU3KMKE B IMOBCEIHEBHOW KH3HU
st obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C NpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3JI0POBBSI M COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorate B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KUIIACC

Kon
NpoBepsieMoOro
pe3yjabTara

111

11.2

11.3

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHON TEXHUKH
W TEXHOJOTHM, B TPAKTUYECKOW JESITEIBbHOCTH JIOJIEH, ILEJIOCTHOCTh M
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

Y4uThIBaTh TpPAHHUIBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENei:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa NP PEelIeHUH PU3NUYECKUX 3a]a

Pacrnio3HaBaTh u3nveckue sBICHUs (MPOLECCHI) U OOBACHITh UX Ha OCHOBE
3aKOHOB  QJICKTPOJMHAMUKHA ¥ KBAaHTOBOW (DU3UKU: DIIEKTpUYECKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JICHCTBUSI
TOKa, B3aWMO/ICHICTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS MHIYKIINS, ICHCTBHE
MarHUTHOTO IIOJS HAa MPOBOJAHUK C TOKOM W JBMOKYIIUICS 3aps,
3JIEKTPOMArHUTHBIC KoJIeOaHus u BOJTHBEI, PSIMOJIMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPAKEHHE, MpeNIOMIICHUE, HWHTepdepeH s,
TU(PaKIus U TOJIIPU3aIlis CBETa, JUCIEPCUsT CBETa, (POTOIICKTPUUCCKUI
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  C©CTECTBCHHAas M HCKYCCTBEHHAs




pPaarnoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIYKIUS MAarHUTHOro Inojs, cuina Awmmepa, cuwia Jlopenuna,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B Ipollecce TapMOHHUYECKMX 3JIEKTPOMAarHUTHBIX KosieOaHuH,
(doKycHOE pacCcTOsIHHe | ONTHYECKas CHia JIMH3Bl; TPH OIMHCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIMYHMH, UX
0003HAUEHHsI W EIWHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(du3HYecKrue BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPHUHLUIBLI: 3aKkoH OMa, 3aKOHbI IOCJIEI0BAaTEIbHOTO U
NapajyIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsj]ia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXE€HHWE M ycjoBHMsl  (TpaHMIbl,  oO01acTu)
PUMEHUMOCTH

Omnpenendarb HalpaBiI€HUE BEKTOpAa HUHAYKIUMM MAarHUTHOTO  TOJsA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE IUIOCKHM 3EpKaJoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponecCoOB C UCITOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath podieMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0BaHUS, MPOBOJUTE OTBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBisITh MpsiIMblE M KOCBEHHbIE M3MEpPEHHsS] (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (pUKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTro 000pPYIOBaAHUS

Pemates pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPaTh (PU3UYECKYIO MOJECIIb, BBIICIATh (PU3MUECKUE BEITUIMHBI
U (QOopMyIBl, HEOOXOAWMBIC JUIsI €€ pelmICHHsS, MPOBOAUTH PACU€Thl U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)K,HCHPlﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3jIMyHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaLuIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAIlMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMIOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTE IpUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe30macHOCTM TNpu  oOpallleHuu ¢ npudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

11.19

PaGorate B rpymnme C BBIMOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYNIIBI, PAIMOHATBHO PACIIPEACTIATh 00S3aHHOCTU U
IJIAaHUPOBATE JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi IpOOIeMBbI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon Koxa npoBepsiemoro

pa3aejia IJIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
11 IIO3HAHMS OKpYXkKarowero Mupa. Pons sxkcriepumenTa
' U TEOpUUM B IIpoLleCCE IO3HAHUA IPUPOABL.

OKcrepuMeHT B (pusuke

MonenupoBanue ¢usnueckux  ABICHUA |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 ¢u3nveckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pomre u w™ecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH EeSITENbHOCTH JIIOeH

MEXAHUKA
KMHEMATHKA

MexaHn4ecKkoe NIBIDKEHUE. OTHOCHUTEIHLHOCTD
211 MexaHuueckoro aBmkeHus. Cucrema oTc4éra.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisl  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHOMN

TOYKH, HUX HpOCKIII/II/I Ha OCHU CHUCTCMBI KOOpI[I/IHaT.
CrnoxeHue mepeMeIeHnu U CJI0KEHUE CKOPOCTEH

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTCpI/IaHBHOﬁ TOYKHU OT BPEMCHH

514 CBoOoaHOE nasieHne. Y CKOpeHue CBOOOHOTO

HaJacHUs

KpuBonuneiinoe JBHIKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEWHAs CKOpocTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

2.15

216 TexHUUeCKrEe YCTPOWMCTBA: CHUIOMETp, JBUKECHHE
o CHApAJIOB, LIEMIHBIE U PEMEHHBIE IIEPEIAYn

[IpakTnueckue paboTel. M3mepeHne MIHOBEHHOM
2.1.7 ckopocTH. MccienoBaHne COOTHOLICHHSI MEXIY
MyTAMH, PO ICHHBIMU TEJIOM 3a




2.2

IIOCJIEZI0BATEIbHBIE PAaBHBIE NPOMEKYTKH BpPEMEHU
IIPU PABHOYCKOPEHHOM JIBUKEHUM C Ha4YaJIbHON
CKOpPOCTbIO, paBHOW HyN0. W3yueHue aBUKEHUs
HIapuKa B BSI3KOM JKMIKOCTU. M3yueHue NBHKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

#HPar## IMHAMUKA

2.2.1

2.2.2

[Ipunmun  otHocutenbHOCTH ["anuines.  IlepBsiit
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUYETA

Macca tena. Cuna. [IpuHIun cyneprno3uiuy Cuil

2.2.3

Bropoii 3akoH HproTOHA [1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HploTOHA /17151 MaTepHalIbHbIX TOUYEK

224

2.2.5

3aKkOoH BCEMHUpPHOro TsAroreHus. Cuna TSDKECTH.
ITepBas kocMudeckas ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKCHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tela
B )KHJIKOCTH HJIU Ta3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHYKCHUE
abCOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpAaIllCHHUS.
I1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
HUCoO

TexHu4eckne yCTpONCTBA: NOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJIBKMX CHJI. MccienoBaHue 3aBUCHUMOCTH CHIT
YOPYrOCTH, BO3HHUKAWIIUX B JAePopMUpPYyEMOi
NPYXUHE W PE3MHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

2.3

2.3.1

2.3.2

3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsc ~ MarepuanbHOM  TOYKH,  CHCTEMBI
MaTepHalbHBIX TOYEK. MIMIylIbC CHIIBI M U3MEHEHUE
HMITyJIbCa Tella

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

2.3.3
2.34

Pa6Gora cunel

MoIIHOCTh CHIBI




2.3.5

Kunernueckass »sHeprusi MaTepUalbHOM  TOYKH.
TeopeMao KUHETUYECKOMN YSHEPTUHN

2.3.6

ITorenumanpHas >Heprus. lloreHuuanbHas sHeprus
yOpyro neopMUPOBAHHOM MPY>XUHBI.
[TorennuanbHast HEPrus Tesa BOIU3H MOBEPXHOCTH
3emin

2.3.7

2.3.8

[ToreHnuanbHble U HEMOTEHLUANbHBIE cUiIbl. CBA3b
pabOThl HENMOTEHIMAJbHBIX CHJI C HM3MEHEHUEM
MEXaHUYECKOM HSHEpPruu CUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUH

Yupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

TexHudyeckue  yCTpPOMCTBA:  JABMIKEHUE  PakeT,
BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET

2.3.10

[TpakTuyeckue padboTsl. M3ydeHue cBs3U CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemoBanue cBA3u
paboThl CHJIBI C UW3MEHEHHEM MEXaHMYeCKOU
SHEPIUHU Tea

3.1

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE IIOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TeopuH. BpOyHOBCKOE JBUKEHUE.
Hduddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBHS
YaCcTHL] BELIECTBA

3.1.2

3.1.3

Mogenu CTpoeHMs Ta30B, KUIAKOCTEH MU TBEPIBIX
Tel U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIeN

Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostHHas ABoraapo

3.14

TermmoBoe  paBHoBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.15

3.1.6

3.1.7

Mopnens maeanpHoro raza. OCHOBHOE ypaBHEHHE
MOHGKyanpHO-KHHCTH‘ICCKOfI TECOpHUU HACAIBHOTO
rasa

AlcomoTHas Temreparypa Kak Mepa CpegHei
KMHETUYECKOM DHEPrUU  TEIUIOBOIO  JABHKCHUSA
yactul rasza. [llkama remneparyp KenbBuHa

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlanbTOoHA

3.1.8

["a30BBIC 3aKOHBI. M30MpoIIecChl B HICATFHOM Ta3e ¢
MMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpMa,
M30x0pa, n300apa




3.2

3.3

3.1.9

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTrueckue pabotel. M3mMepenne Macchl BO3ayxa
B KJIacCHOM KomHaTe. McciaenoBaHMe 3aBHUCHMOCTH
MEXIy T[apaMeTpaMu COCTOSIHUSL Pa3peKEHHOTO
rasza

OCHOBbI TEPMOJIMHAMUMKNU

321

TepmonuHamuueckas CHCTEMA. BnyrtpeHnnss
SHEPTUsI TEPMOJMHAMHYECKOU CHUCTEMBI U CITIOCOOBI
e€ u3MeHeHUs]

3.2.2

3.2.3

3.2.4

3.25

3.2.6

KomnyectBo Ttemnotsl M paborta. BHyTpennss
SHEPrusl OJHOATOMHOIO UCAILHOTO Ira3a

Busl TEeIIoNepeIaun: TETIONPOBOIHOCTb,
KOHBEKIIMSI, M3JIydeHue. TemnoéMKOCTh — Tena.
VYnaenpHast  TeIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeade

[lepBpiii 3akoH TepMmoauHamuKku. llpumeneHue
MEpPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIeccaM.
I'padmyeckas uHTepnperanus paboThl ra3a

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TEIUIOBBIX MamuH. IIpeoOpa3oBaHusi 3HEPruu B
TEINIOBBIX MamuHaxX. Koadduiument moae3Horo
nevictBus (nanee — KII1J1) termoBoit Mamunabl. [{uki
Kapno u ero KII/{

Bropoit 3akon TtepmomuHamuku. HeoOpatumocTh
IpOLECCOB B IpuUpone. TeIruioBble JIBUTraTENM.
DKOJIOTHYECKHE MPOOIEMbI TETNI0OIHEPTETUKH

3.2.7

TexHu4eckne yCcTpoMCTBA: JBUIATENb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOUIbHUK, KOHTUIIHOHED

3.2.8

[Tpaktnyeckue pabotel. M3mepeHue ynenbHOM
TEIJI0OEMKOCTH

##Par### AT PETATHBIE COCTOSHU A BEHIECBA. ®A30BBIE

INEPEXO/IbI

[TapooOpa3zoBanue W KoHaeHcaiws. Vcnapenue wu

3.3.1 KUTIEHUE. YIeTbHas TEIIoTa MapooOpa3oBaHUs.
3aBHCUMOCTh TEMIIEPATYPBl KUTICHHUS OT JaBIICHHUS
332 AOCONIOTHAS U OTHOCUTEINTbHAS BIAXKHOCTH BO3IyXa.
o Hacprmennsrii map
Teépnoe Ttenmo. Kpucramnuueckue u amopgdHbie
3.3.3 Tena. AHMU30TPONUS CBOWCTB KpUCTAJIOB. JKuakue
Kkpuctamisl. CoBpeMeHHbIe MaTepHallbl
3.3.4 [InaBneHue m KpucTaumM3anus. YenbHas TEIUioTa




riaBnenus. Cyonumarus

3.3.5 VYpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepeHue BIAKHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuuecKkoe ToJIe. HanpspoxkénnocTsb
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CuIT AEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUIECKOM nore. Jusnektpuyeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONpPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBII SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnosus CYIIECTBOBAHUS MTOCTOSTHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounuku toka. Cumna Toka.
ITocTosiHHBIN TOK
4.2 422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
vy [TocnmenoBarenpHOE, TapauIeIbHOE, CMEIIAHHOE

COCANMHCHUC ITPOBOIHUKOB




11 KUIIACC

Kon
pa3nena
4

4.3

4.2.5

Paborta snekTpuyeckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cwia (manmee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aNleKTpruecKoi renu. KopoTkoe 3amMbIkaHue

DJEeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAILIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBonuuku. CoOCTBeHHas U MpUMEcCHas
IIPOBOAMMOCTh IMOJIYIPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI
DNeKTpUYECKUit TOK B JNEKTPOIUTAX.
DNeKTpoNIUTUYECKas JUCCOLUALIMS. DIEKTPOIIU3

4.2.12

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOSTeNbHOrO0 pa3zpsana. Monnus. [lnazma

4.2.13

TexHu4yeckne yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, JIEKTPOHArpEeBaTEIIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETDP COINPOTUBJICHUSA, BAKYYMHBIH JUOJ,
TEPMUCTOPBI u (boTope3nucTopsl,
IIOJIYIIPOBOXHUKOBBIN U0/, FaJlbBaHUKA

4.2.14

Koanposepsiemoro

3JIEMEHTA

[IpakTnueckue paboThl. l3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTostHHEIE MAarHHUTBHI. BsaumopeiicTBue
MOCTOSIHHBIX MarHuTOB




MarnutHoe 1osie. BeKTOp MarHUTHONM WUHAYKIIUH.
[Ipunmun cynepno3unuu. JIMHUKM MarHUTHOM

4.32 MHAYyKIMU. KapTuHa TMHUI MarHUTHON UHAYKIWUH
TOJIsl TOCTOSTHHBIX MarHUTOB
MarnuTtHO€e 10J€ NPOBOJHMKA C TOKOM. Kaptuhna
JUHUWA TOJsL IJIMHHOTO TMPSMOro IPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKHA C
TOKOM. OnbiT  Opcrena. BsaumogerictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJIyJib ¥ HalpaBJICHHUE
Cuna JlopeHma, e€ MOAyJb M HalpaBJCHUE.
4.3.5 JIBI>KeHHUE 3apsHKEHHON YacTHIBI B OJIHOPOHOM
MarHuTHOM noJie. Paborta cunsl Jlopenia
4.3.6 SIBneHME 3IEKTPOMArHUTHON UHTYKITUN
437 [ToTok BEeKTOpa MArHUTHON MHIYKLIHUHU
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMATrHUTHOMN
e unaykuun Gapanes
Buxpesoe snexkrpuueckoe nosue. 9J]C uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [TpaBuno Jlenma
4311 NunyktuBHOCTh. SIBiieHne camouHAykiuu. 2J(C
s CaMOMH/LYKIIUH
4.3.12 OHeprust MarHUTHOTO MOJISl KaTyILIKH C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHUYeCcKne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThl, 3JIEKTPOABUIaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeUb
[IpakTueckue paboTbl. M3ydeHne MarHUTHOTO
MOJIsl KaTylIKA ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnegoBanue SABJICHUA BHCKTpOMaFHHTHOﬁ

UHYKIUH
5 KOJIEBAHU A U BOJIHBI
MEXAHNWYECKUE N 3JIEKTPOMAT' HUTHBIE KOJIEBAHUA
KonebarensHas cucrema. CBOOOIHEIE KOJIEOaHMS.
511 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
5.1 amIuTyzaa u ¢gasza koneGaHun
512 [IpyxvHHBII MasTHUK. MaTeMaTU4eCKUN MassTHUK
513 YpaBHeHue rapMOHHYECKHUX KoJIeOaHuH.

Kunemarnueckoeu JUHAMHNYCCKOC OIIMCAaHUC




5.2

KOJIE0ATEIBbHOTO ABVKECHUS

[IpeBpaiieHre SHEpPruM MpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABI  KoJeOaHHA

>-14 HCXOJHOM BEJIMYMHBI ¢ aMIUIATYJIaMHU KOJIeOaHHi
€€ CKOpPOCTU U YCKOPEHMS
KonebarenpHbli KOHTYD. CBoOogHbIe
ANIEKTPOMArHUTHBIE KOJIEOaHUS B  HICATBHOM
5.15 KoJIe0aTenbHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHUS DSHEPrMH B  HJICATBHOM
o K0J1€0aTeIbHOM KOHTYpE
BeinyxieHHbIe MEXaHHYECKUE KOJICOQHHMS.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BbIHyXIeHHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHuUsI.
518 Ilepemennsblil Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN
o TOK.
519 MoImHOCTh MEPEMEHHOTO TOKa. AMIUIUTYAHOE H
o JIeHCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U HAMIPSKECHUS
Tpanchopmarop. IIpomsBoacrtBo, mnepenada U
noTtpediaeHne ANEKTPUUECKOMN SHEPTHH.
5110 DKONOTMYECKHE  PHCKM  IpU  NPOU3BOJCTBE
o 3JIEKTPUYECKOM SHEPIHUH. Kynbrypa
WCTIOJIB30BaHUS AJIEKTPOIHEPTUH B TIOBCEIHEBHOM
KU3HU
5111 Texnuueckue YCTpOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
[TpakTuyeckue paboTHI. HccnenoBanue
3aBHCUMOCTH NE€pPHO/Ia MaJIbIX KoJeOaHuil rpy3a Ha
5112 HUTH OT JUIMHBlL HUTH W MacCchl Ipys3a.

HccnegoBanue NEpEMCHHOTO TOKa B INCNU U3
IMOCJIEIOBATEIbHO COECIUHEHHBIX KOHACHCATOpAa,
KaTyHlIK1 U pEe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJTHBI, yCIIOBUS

591 pacrpoCTpaHeHHS. [Mepuos. CkopocTb
pacrpocTpaHeHHs | JITHHA BOJHEL. [lonepedynsie u
MIPO/IOJIEHBIC BOJTHBI

599 #H#Par###  Uuatepdepenumss u - audpaxius
MEXaHUYECKUX BOJIH

593 3Byk. CkopocTh 3ByKa. I'poMKkoCTh 3ByKa. BricoTa

tToHa. TemOp 3ByKa




5.3

5.2.4

DJIEKTPOMArHUTHbIE BOJHBI. Y CIIOBUS U3JIYYECHHS
AIIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 3J€KTpOMarHuTHON BOJIHE B
BaKyyMme

5.25

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE,
IIPEIOMIICHUE, HoJIsIpU3aLus, T paxius,
untepdepeniusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[llxana smeKTpoMarHUTHBIX BOJH. lIpuMmeneHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpyHuMIBI ~ paguoCBsi3W U TEJIEBUICHUS.
Panuonokanus. DJIeKTpOMAarHUTHOE 3arps3HEHHE
OKPYXAaIOILEH Cpeabl

Texnuueckue yCTpOMCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAMArHOCTUKA B
TEXHUKE U MEIULUHE, pajgap, paguonpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neub

OIITUKA

531

5.3.2

[IpsmMonuHENHOE  pPACIPOCTPAHEHME CBETa B
oaHopoaHOM cpene. JIyu cBerta

Otpaxenue cBera. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoeHue n300pakeHHi B INIOCKOM 3epKalie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MMPECJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPECIOMJICHUA

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxeHue. lIpenenpHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB 0elIoro cBera.

[IBer

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nrH3a. QOKYCHOE PacCTOSHUE W ONTHUYECKas CHIIA
TOHKOM JnuH3bl. IlocTpoeHne wu300paxkeHuil B
coOuparomux 1 pacceuBaromux jauHzax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH301

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
VcnoBus HaAOJIFOIEHUS MaKCUMyMOB u
MUHUMYMOB B WHTEP(QEPEHIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

539

Hudpakuus cBera. JudpakuuonHas peméTka.
YcnoBue HaOMIOAEHUS TIaBHBIX MAKCUMYMOB IIpU
MMaJIEHUM  MOHOXPOMAaTHYECKOTO  CBeTa  Ha




TU(PPaKIUOHHYIO PEIETKY

5.3.10 [Tonstpusarus cBera
TexHuueckue YCTPOMCTBA: OYKH, ny1a,
5311 ¢dboToanmapar, MPOEKIIMOHHBII armapar,
e MHKPOCKOII, TEJECKOI, BOJOKOHHAs  OITHKA,
nudpakimoHHas pemeéTKa, MoIsIpPOn/T
[IpakTnueckue pabotbl. M3mepeHue noxazaress
5312 MPEJIOMIICHUS. HccnenoBanmne CBOICTB

n3o00pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['pannus MIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarsl Teopur OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTh MOJYJSL CKOPOCTH CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

OTHOCHUTENLHOCTD OJJHOBPCMCHHOCTHU.
3aMC,Z[JIeHI/Ie BpPpEMCHHU U COKPAIICHHUC NJINHBI

6.3

6.4

DHeprusi ¥ UMITyJIC CBOOOTHON YaCTHUIIBI

CBsi3b  Macchl € DJHEprued M HMIIYJIbCOM
CBOOOJIHOM YaCTHIIbl. DHEPTUsl MOKOs CBOOOIHOM
qaCTHUIIbI

KBAHTOBA ®U3UKA

7.1

7.2

7.11

7.1.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@®otonbl. dopmyna Ilnanka cBs3M OHEpPruu
¢doToHa ¢ ero 4yacToTod. DHEprust M HUMILYJIbC
dotoHa

OTxkpbITHE U UccnenoBanue GoTorpdexTta. OnbIThI
A.T'. CtoneroBa. 3akoHbl hoTOdPdeKTa

7.1.3

7.1.4

VpaBHenne OiHmTelHa 118 QoTodddekra.
«Kpacnas rpanuna» ¢portospdexra

Hasnenue cera. OnbiTel I1.H. JIeOGeneBa

7.1.5

XUMHYECKOE NeCTBUE CBETA

7.1.6

TexHuueckue yCTpOICTBA: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

7.2.1

7.2.2

Mopens atoma Tomcona. OmnbiTel Pezepdopaa mo
HCCIIEOBAHUIO CTPOEHMS atoMa. [InaneTapHas
MOJIEJIb aTOMa

Iloctynarel bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU TMEpexoje aTomMa C OJHOrO YPOBHSA
sHepruu Ha Apyroil. Buabr cnexktpoB. Choektp




7.3

YPOBHEH 3HEPruu aTomMa BOJOPOJa

7.2.3

124

BosHoBbie cBolicTBa yactuil. Bomubel ne bpoiis.
KopmyckymnspHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpUCTaJLIaxX

CrnoHTaHHOE€ W  BBIHYXKJECHHOE  M3JIy4CHHUE.
YCTpoiCTBO U MPUHITUITT pabOTHI J1a3zepa

7.2.5

TexHu4ecknue yCTpOMCTBA: CIEKTPAIbHBIA aHAJIN3
(criexkTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOIOACHUS u perucTpanuu
AJIEMEHTApHBIX YaCTHUIL

OTtkpeiTHe pagnoakTuBHOCTH. OnbITH Pesepdopaa
M0  ONpEACICHUIO COCTaBa  PaTUOAKTUBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
I/ISJ'IY'-ICHI/UI. BJII/IFIHI/IG paILI/IoaKTI/IBHOCTI/I Ha XHUBBIC
Opra’Hu3Mbl

OtkpbiTHE TpOoTOHAa U HelTpoHa. HyknoHHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
saapa. MaccoBoe unciio sapa. M30tomnsl

Anbda-pacniaf. OIEKTPOHHBIN W TO3UTPOHHBII
Oera-pacmas. [Namma-uznyuenue. 3akoH
PaaMOAaKTUBHOIO pacnaga

DHeprusi CBA3U HYKJIOHOB B sijipe. SInepHbIe CUITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepuslii  peaktop. TepMOsAIEpHBIM  CUHTE3.
[TpoGnemMbl U MEPCHEKTUBBI SAEPHOM IHEPreTUKH.
DKOJIOTMYECKHE aCIEKTHI SIIE€PHON IHEPTETUKU

OnemeHTapHble 4YacTHIbl. OTKpBITHE IMO3UTPOHA.
@dyHIaMeHTaIbHbIE B3aUMOJAEHCTBUSA

7.3.9

7.3.10

TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunscona, siaepHslif peakTop, aToMHas 6omba
[Tpaktuyeckue pabotel. MccrnemoBaHue TpeKoB
yacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3MKHN

8.1

8.2

Bun 3Bé3gHoro Heba. CosBe3nusi, sipkue 3BE3JBI,
IIaHETHBI, UX BUAUMOC IBUKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOMU T'pYIIIIbI.
IInaneTeI-TUTAHTEI U UX CIIYTHUKH, KaAPJIIMKOBBIC




mwianeTsl. Masbie Testa COMTHEYHON CUCTEMBI

8.3

8.4

Connne, ¢orochepa m armochepa. ConHeunas
aKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTypa, UX
B3aUMOCBs3b. /lnarpaMma «CHeKTpajgbHbIA KJIACcC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTB Y IS 3BE3 IJ1aBHOM
MMOCJIEIOBATEILHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHUE 3BE3 L.
CoBpeMEHHBIE MIPEICTABICHUS O MPOUCXOKICHUH
u 3Boronnu CoslHIa U 3BE311. DTanbl )KU3HU 3BE3]L

8.7

Mneunsiii Ilyte — Hama I'anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacrpeaenaeHue 3BE3/, ra3a
u neud. llonoxxenne u apwxenune ConHLAa B
INanaktuke. [1nockas u chepudeckas MoaCUCTEMBI
lNanaktukn

8.8

8.9

8.10

Tunbl ranaktuk. PaguoranakTMKd | KBas3apsbl.
UéEpHbie AbIpBI B IApax raJIAKTUK

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paamnyc
Bcenennoii, Teopust bosbmoro B3psiBa. Mogaens
«ropsuer Beenennol». PenukroBoe usinyuenue

MacuirabHast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie npoOIeMbl
aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUSA OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBePsIeMOro
TpeOoOBaHMS

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjJdbTaTaM 0CBOCHHUSA

OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 00111ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (DU3UYECKHE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararommumMmn (bl/IBI/ILIeCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH Il aHAIM3a W OOBSICHCHHUS
SBJICHU MUKPOMHpA, MaKpOMHpa ¥ MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMid xapaktep (pyHIaMEHTalIbHBIX 3aKOHOB M OTPAaHHYEHHOCTh
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YySl  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTHU

C(I)OpMI/IpOBaHHOCTI) YMCHHA PA3JIM4aTh YCJIOBUA [PUMCHUMOCTU

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelIaTh pacuy€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEJbI0: HAa OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JaHHBIX, AaHAJIU3UPOBATh pe3yJbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemarp kadecTBeHHbBIE 3ajaud, TPeOyrOIIMe MPUMEHEHHs 3HAHUU U3
pPa3HBIX pa3feNioB IIKOIBHOTO Kypca (DU3UKH, a TakKe WHTErparuu
3HAHUW W3 JIPYyrUX TMPEIMETOB E€CTECTBEHHOHAYYHOTO  ITUKJIA!
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYy)XJAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IG SABJICHUSA

Bnanenue OCHOBHBIMH METOdJaMH Hay4qHOr' o IIO3HAaHM,




HCIIOJIb3YCMbIMU B (1)I/I3I/IKCZ NpoBOAUTL HPAMBIC W KOCBCHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpas ONTHUMAJbHBIA CIIOCO0
U3MEPEHHS U HCIOJb3Ysl M3BECTHBIC METOJbl OLEHKH IOTPEIIHOCTEH
U3MEpPEHHH, MPOBOIMTH HCCIEIOBAHUE 3aBUCHMOCTEH (DM3NUECKUX
BCJIMYHUH C HUCIOJB30BAHUCM  IIPAMBIX I/ISMepeHI/If/’I, OOBSACHATE
MOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3Yyd (I)I/ISI/I‘ICCKI/IG TCOpHH, 3aKOHBI U
MOHATHSA, ¥ JIeNIaTh BBIBOABI, cCOOMIONATh MpaBmiia 0€30MacHOTo Tpyaa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOTo 3KCIIEpUMEHTa U
y4e0HO-HCCIIEI0BATENbCKOM  JIESTENBHOCTH  C  MCHOJIb30BAaHHEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

o0opyoBaHUs

CpopMHUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh M OIICHUBATH
MocNeACTBHUS OBITOBOM M MPOM3BOJACTBEHHOM J1€ATEIHHOCTH YeJIOBEKa,
CBSI3aHHOM C (DU3MUECKUMHU MPOLIECCAMU, C MO3HUIHMH 3KOJOTUYECKOU
0€301acHOCTH; [IpEJICTaBICHUN 0 panroHaIbHOM
MPUPOAONONB30BaHUU, A  TaKkKe  pPasyMHOM  HCIIOJIb30BAHHUU
JOCTUKEHUH HAyKd W TEXHOJOTMHM HJs JalbHEHIIero pa3BUTUA

YeJI0BEUYECKOr0 OOIIECTBA

OBnanenue pa3nuuHbIMH croco0amMu  paboTel ¢  uHbOpManuen
(GU3NYECKOTO  COAEpXaHUSA C  HCIIOJIB30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHA; pa3sBUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAralOIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUM W 3aKOHBl [UJIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOUCXOAAIIMX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlakKTHUYeCKOW cpejie; JIBUKEHUS

HeOeCHBIX TeJ, IBOJIIONNH 3BE311 U Beemennon




INIEPEYEHb JJIEMEHTOB COIEPXAHUs, INPOBEPAEMBIX HA EID9 IIO
PU3UKE

Kon Kop, [NpoBepsaeMbIn anemMeHT coaepxaHns
pasgena/ | anemeHTa
TEMbI
1 MEXAHNKA
1.1 KNMHEMATUKA
1.1.1 MexaHunyeckoe asmxeHne. OTHOCUTENbHOCTb MEXaHUYECKOro ABWKEHUS.

Cuctema otcyeTta

1.1.2 MaTtepuanbHas Touka. Tpag

Ee paguyc-BekTop:

r(t)=(x(1).y(1).2(1)), NG

(8]
o

TpaeKkTopus, -

nepemMeLleHuve: K
- B o @) .

Ar = r(tz)_r(tl): ,—h=

=(AX, Ay, AZ) ’ X

nyTb

CnoxeHue nepemeLLeHni:

AT, = AF, + AT,

1.13 CkopocCTb MaTepuanbHON TOYKN:
L=— =r =(v,0,,L
t x12y1™z
At At—0
AX . . :
Uy =X =X, ananornuro Uy =Y, U, =7,
t At—0

CnoxeHue ckopocTeit: U = U, +U;

BbluncneHne nepemMewieHmna u nytum MaTepmaanoPl TOYKM  Npun
I'IpFIMOﬂVIHGVIHOM AOBWXEHNN BAOOIb ocun X no rpa(bMKy

sasucnmoctyn Yy (t)

1.1.4  AD .
YckopeHue mMaTepuanbHoii Touku: & = A_ =0, = (ax,ay ) az) ,
t At—0
Av - - .
& =— = (0, ananormaro a, = (Uy) La,=(v,),.
At At—0 t

1.1.5 PaBHOMepHOE NpsAMONMHENHOE OBWKEHME:




X(t) = X, +u,,t

v, (t) = vy, = const

1.1.6 PaBHOYyCKOpEeHHOE NPAMONIMHENHOE OBUXKEHME:
at’
X(t) = Xg + Uyt + =
2
v, (t)=vy, +a,t
a, =const
2 2
Uy = Uy = 2ax (XZ _Xl)
v +o,
Mpy ABMXEHUU B OAHOM HanpasneHuu NyTb S= -t
1.1.7 CBobogHoe nageHue. YckopeHune cBobOOHOMO
nagexHus. [BwkeHue Tena, OpoOLWeHHOro nop
yrnom O Kk ropusoHTy:
X(t) =X, + Ut = X, + 0, COS -t - .
. v,
2 2 o
g,t . t lé
Y(t)= Yo + Uyt +—L— =y, +0,5in at-L
2 2 A
Yo
v, (t) =y, =, COS T
— — 1 _ 0 Xo
v, (t) =0y, +9,t =v,sina—gt
9,=0
g, =—g =const
1.1.8 KpuBonvHenHoe ABwkeHue. [lBuwxeHne MatepumanbHOM  TOYKM MO
OKPY>KHOCTH.
YrnoBasi U nWHelHas ckopocTb Touku: U =R . Mpu paBHoMepHOM
21
OBWKEHMM TOYKM MO OKPYXKHOCTU O = ? =2nv
UZ
LleHTpocTpemuTenibHoe yckopeHue Touku: 4 . = H =w’R. TMonHoe
yCcKOpeHue MatepuanbHOM TOYKU
1.1.9 Teepgoe Teno. lNocTtynatensHoe u BpaljaTenbHOe ABWXEHWEe TBepOoro
Tena
1.2 OVHAMUKA
1.2.1 MHepuunanbHble cuctemMbl otcyeTa. [lepBbln 3akoH HbloToHa. [MpuHLMN

oTHocuTenbHocTU [Manunes




1.2.2

m
Macca Tena. MNnoTHocTb BewecTBa: P = V
1.2.3 = = F
Cwvna. MpuvHuMn cynepnosnuum cunm: Fpamﬂeﬁm =F+F+..
124 BTopow 3akoH HbloToHa: ana matepuansHon Todkmn B MUCO
F=ma: Ap=FAt npn F = const
1.2.5 TpeTwit 3akoH HbloToHa [N MaTepuanbHbix _ <+ @——&—=
Touek: F, =-F,; F, F,,
1.2.6 3aKkoH BCEMWPHOIO TSAFOTEHWUS:: CUNbl MPUTSKEHUST MeXAY TOYEeYHbIMU
mm
Maccamu paBHbI F=G IlQ—zz
Cwvna Tsbkectn. LieHTp TsbkecTn Temna. 3aBUCUMOCTb CUIMbl TSXKECTM OT
BbICOTbI h Hag NOBEPXHOCThLIO MNaHeTbl paanycoM Ro:
mg = GMm
L N2
(Ry+h)
1.2.7 Cuna ynpyroctu. 3akoH N'yka: Fx = -kx
1.2.8 Cuna TpeHusa. Cyxoe TpeHue.
Cwvina TpeHus CKOMbXeHUS: FTp =uN |
Cuna TpeHusi Nokos: Fp<uN_
KoadhdbunumneHT TpeHus
1.2.9 F
R
Nasnenve: P=-—=
S
1.3 CTATUKA
1.31 MOMEHT Ccunbl OTHOCUTESIbHO OCK BpaLLeHUs:
|M| = Fl, roe | - nne4vyo cunbl IE OTHOCUTENBHO
ocw, npoxogsiien yepes TOYKY @)
nepneHAnKynspHO PUCYHKY F
1.3.2 LleHTp macc Tena. LeHTp mMacc cuctemMbl MaTepuasribHbIX TOYEK:
. m +m,r, +... (q t)
e — =cons
. m+m, +.. B opHopoaHom none Tspkectn (9
LEHTp Macc Tena CoBnagaeT C ero LEHTPOM TSHKECTU
133 M, +M,+..=0
Ycnosusa paBHoBecud TBepgoro tenas NCO: \ = =
P P F+F+..=0

1.3.4

3akoH lNackans




1.35

JasneHue B xuakocTu, nokoswenca s UCO: P = Py +pgh

1.3.6

3akoH Apxumeaa: FApx =P e

€ecnu Teno 1 xumakocTb nokosATcs B ICO, To Fapx = pgVeuirecn

Ycnosue nnaBaHus Ten

14

3AKOHblI COXPAHEHWA B MEXAHUKE

141

NmMnynbc matepuansbHon Touku: P = Mo

1.4.2

Nmnynbc cuctemsl Ten: P = P+ P, +...

143

3aKOH N3MEHEeHUs 1 COXpaHeHua nMmnynbca:

BUNCO AP =A(P,+ P, +...) = Fpoue A+ P AL+

— ! lpuemmn 2BHELIH )

B MCO Aﬁ:A(pl-i_ I_:524_"'):01 ecnm EI.BHGLHH + F

2BHEIIH

+...=0

PeakTnBHoe gBmxeHune

14.4

Pabota cunbl Ha manom nepemeLleHnm:

F
A=‘ﬁ‘~|Af|-COSa=FX~AX ‘_(

1.45

MOLLHOCTb CUFIb: o
ecrn 3a spemsi Al pa6ota cunbl namensietcs Ha a F
AA | To MOWHOCTL CynbI

I

P=AA

— =F-v-cosa
At

At—0

1.4.6

KunHeTnueckas sHeprvst matepuarnsHoit Touku: E . = =—.

3aKOH U3MEHEHUS KNHeTUYECKOoMn SQHeprnm CUCTeMbl MaTepuarnbHbIX TOYEK:
B MCO AEKPIH = Al +A2 +..

1.4.7

MNoTeHumanbHas QHeprma:

Aana noteHunanbHbIX CUI A&Z = Elno’reHu - E2n0TeHu = _AEI'IOTCHLI .

MoTeHuManbHas aHepruss MartepuanbHOW TOYKM B OAHOPOAHOM rone
TSHKECTU: Enoreny = mgh.

MNoTeHumanbHas 3Heprma ynpyro D,e(bOpMI/IDOBaHHOFO Tena:

kx?

TOTeHI] 2




1.4.8 3aKOH U3MEHeHNs1 U COXPaHEHUS MeXaHU4eCKON SHepruu:
Emex = Exun + Enorenu,
B NCO AEmex = ABcex HETMOTEHIL. CHIT 3
B CO AEMeX = O , ecinnm Ascex HenoTeHu. cun = 0
15 MEXAHWYECKUNE KOJIEBAHUA N BOJIHbI
15.1 "apmoHnyeckue konebaHus maTepuanbHOM Touku. Amnnutyga u ¢asa
konebaHui. KuHemaTtunyeckoe onucaHue:
x(t) = Asin(ot+g,),
v, (t)=x,
a, (t) = (UX )t = —(DZX('[) =a, + o’X=0 , roe X - CMeleHne us3
NonoXeHnsi paBHOBECKS.
OunHamunyeckoe onuncaHme:
may = -kx, rae kK = Mw? . 310 3HaunT, uto Fx = -kx.
OHepreTnyeckoe onucaHue (3akoH COXpaHEHUsI MEXaHUYECKON 3HEPTUN):
2 2 2 2
mo°  kx® mo KA
+—=—I% =——=const
2 2 2 2
CeaAsb amnnuTygbl KonebaHum cMelleHns matepuanbHOW TOYKM C
aMnnuTygamm konebaHum ee CKOPOCTU U YCKOPEHWS:
Ve =OA @, =®°A
1.5.2 27 1
Mepwvoa v yacToTa konebaHuin: T= E = ; .
Mepron manbix cBOGOAHBIX KONebaHUM MaTeMaTU4eCKOro MasiTHUKA:
/ I
T=2n[—
g
. m
Mepwvon cBob6oaHbIX KONebaHWii NPYXUHHOTO MaaTHUKa: | = 27:‘ /?
153 BbiHyxaeHHble konebaHus. PesoHaHc. Pe3oHaHcHas KpyBasi
154 MMonepeyHble K npoforbHble BOMHbl. CKOPOCTb pacnpocTpaHeHus U
v
ONWHa BOMHbI: A=ul = ; .
WHTepdepeHuns n audpakumns BONH
155 3Byk. CKOpOCTb 3BYKa
2 MONEKYNAPHAA ®UN3NKA. TEPMOOVNHAMUNKA
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MONEKYNAPHAA ®N3NKA

211

Mogenn cTpoeHuMss ras3oB, XugkocTem wu  TBepablx Ten. [lycTb
TepMoaMHammyeckas cuctema (Teno) coctout wun3 N ogMHaKoOBbIX
N m
Mornekyn. Torga Konm4yecTBO BeLecTBa V= N_ - E
A
roe Na - uicno Asoragpo, m - Macca cuctemsbl (Tena), K . monsipHas
mMacca BellecTBa

2.1.2

Tennosoe ABMXEHNE aTOMOB 1 MOJeKyJ BellectBea

2.1.3

B3aumopencTtBue yactul, BelecTsa

2.14

Ouddysns. BpoyHoBCckoe ABMXEHNE

2.15

Mopenb ngeansHoro rasa B8 MKT

2.16

CBsisb Mexay [aBrneHMeM W cpefHeld KUHETUYECKOW aHepruen
nocTynaTtenbHOro TennoBoro ABWXEeHUA MONeKkyn wuaeanbHoOro rasa
(ocHoBHOe ypaBHeHne MKT):

1. — 2 (mp?*) 2 — )
p=—-mynv"==-n-: 5 ZEH-EHOCT, rae mo - Macca OfHOW

mornekynbl, N = - koHueHTpaums Monekyn

\

217

AbcontoTHada Temnepatypa: T =1° + 273 K

2.1.8

CBssb TemnepaTypbl rasa CO cpedHeill KUHEeTUYECKOW 3Heprueit
NoCTynaTesnbHOro TEMMOBOro ABWMKEHWUS €ro MOJeKy :

_ 2
€ oer z[mou j: EkT

2 2

2.19

YpaBHeHue p = nkT

2.1.10

Mopenb ngeansHoro rasa B TepmMmognHaMuke:

{VpaBHeHHe MenneneeBa — Knaneiipona

BeIpaxxeHue 711 BHyTpEHHEN YHEPT U

YpaBHeHve MeHpgeneesa - KnanenpoHa (npymeHnmble hopMbl 3anmcu):

oV =MRT =\RT = NkT_p=PRT

B 1

BblpaxeHue Ona BHYTPEHHEW 3HeprumM OAHOATOMHOro uaearbHOro rasa
(npymeHMMble (POPMbI 3aMnCK):

U=2wRT = 2NKT = 2PRT 2 ve T =2 pv
2 T2 2

2p

2111

3akoH [lanbToHa Anga gaBneHus cmecu pa3pexeHHbIX ra3oB:
p=ps+pz2+..




2.1.12

M3onpolecchl B paspeXeHHOM rase ¢ NocTOsAHHbIM Yncrniom monekyn N (c
MOCTOAIHHLIM KOMNMYECTBOM BellecTea V):

nsotepma (T = const): pV = const,

nsoxopa (V = const): — = CONst |

T
V
nsobapa (p = const): T = const

pacdmyeckoe npepcrasneHne wusonpoueccos Ha pV-, pT- un VT-
anarpammax.

OObeanHEHHbI ra3oBbIN 3aKOH:

ﬂ = const
T

Ana NOCTOAHHOIo Konn4yecTtBa BellecTBa v

2.1.13

HachbllWweHHble 1 HeHacblWeHHbIe napbl. KayecTtBeHHasi 3aBUCUMOCTb
NNOTHOCTU W [daBJieHNA HacblWeHHOro napa OT TeMnepaTtypbl, WX
He3aBMCMMOCTb OT 06bema HacCbILEHHOro napa

2.1.14

BrnaxHocTb BO3gyxa.

pnapa (T ) _ pnapa (T )

OTHOCUTENbHas BNaXHOCTb: (P = T - T
pHacB]H.[. napa ( ) p HACBIII. ITapa ( )

2.1.15

M3meHeHMe  arperaTtHblX  COCTOSIHUM  BellecTBa: ucnapeHve u
KoHOeHcauus, KUneHne >XnakocTtum

2.1.16

M3ameHeHne arperatHbIX COCTOSIHUN BellecTBa: nnasneHne n
Kpuctannm3auusa

2.1.17

MpeoGpa3zoBaHue aHeprum B hasoBbIX Nepexoaax

2.2

TEPMOONHAMUMKA

221

TennoBoe paBHOBeCKE 1 TeMnepaTypa

222

BHyTpeHHsiIs aHeprus

223

Tennonepegaya kak cnoco® W3MEHeHWst BHYTPEHHEM 3JHeprun 6e3
coBepLueHuns paboTebl. KOHBEKLMS, TEMNONPOBOAHOCTL, U3IyYeHne

224

KonnyecTtBo TennoThl.

YpaenbHas TennoeMKkocTb BELLEeCTBa C: Q =cmAT

225

YaenbHasa Tennota napoobpasoBaHus L: Q = Lm.

YpnenbHas Tennota nnasnexms A: Q =Am

YaenbHasa Tennota cropaHus Tonnmea q: Q = gm




2.2.6

OnemeHTapHasi pabota B TepMoOMHAMUKE: A= pAV | Bupuucnenme
paboTbl No rpaduky npouecca Ha pV-auarpamve

227

[MepBbIi 3aKOH TEPMOANHAMUKN:
Q, =AU, +A, = (Uz _Ul)+ A,.
Apnabara:

Q12 =0= A12 :U1_U2 :_AU12

2.2.8

BTopoii 3akoH TepMoanMHamuku. HeobpaTMble npouecchl

2.2.9

MpuHUKMNbI gencTems Tennosbix MawunH. KMNO:

_ Asa OUKT QHar‘p _|onn _1_ |onn

QHan QHan Qnarp

2.2.10

MakcumansHoe 3HaveHne KI. Lukn KapHo:

: T
_ __ marp xom X
maXn_nKapHo - T _I_T =

Harp Harp

2.2.11

YpaBHeHue Tennooro 6anaHca: Q1 + Q2+ Qs +...=0

SJIEKTPOAONHAMWKA

3.1

SNEKTPMYECKOE MNOJIE

3.1.1

OnekTpusauusa Ten n ee nposiBneHns. AnekTpuyeckmin 3apag. [Osa suaa
3apaga. OneMeHTapHbIA  JMEeKTPUYEeCKM 3apsd. 3akoH COoxXpaHeHus
3NeKTpUYEecKoro 3apsga

3.1.2

Bsanmopgencteue 3apsagoB. ToyeyHble 3apaabl. 3akoH KyrnoHa:
B OZIHOPO/IHOM BELLECTBE C ANANEKTPUYECKON NPOHNLAEMOCTbI0 ©

O CARCA

2

F =l 1%|
er dmee, I

3.1.3

OnekTpnyeckoe none. Ero gencreme Ha anekTpuyeckne sapsgbl

3.14

. F
Hal'lpﬂ)KeHHOCTb ANEeKTpunYecKoro nona: E=
qnpoﬁmﬂﬁ

q

[None To4ye4vHoro 3apsaaa: Er =k 2,
r

oaHopoaHoe none: E =const .

KapTuHbl MMHWIA HANPSXXEHHOCTU 3TUX NONEN

3.15

[NoTeHunanbHOCTb ANeKTpocTaTn4ecKoro non4.

PasHocTb noTeHumanos n Hanps>xeHne:




A, = q((P1_(Pz) =—qAe=qU .

MoTeHuuanbHas sHeprusa 3apsaa B 9NEeKTPOCTaTUYECKOM rnore:
W=dqe.

A=-AW

MNoTeHuunan ANIEKTPOCTaTUYECKOro nona: 0= E .

CBA3b HaNpsPKeHHOCTU NOMSA U Pa3HOCTM NOTEHUManoB Ang 0gHOPOOHOro
anekTpoctaTtnyeckoro nong: U = Ed

3.1.6

MpyHLMN cynepno3numnmn anekTpu4ecknx nonemn:

E=E+E,+.., 0=0¢,+¢, +..

3.1.7

npOBOD,HVIKVI B 3NEeKTpoCcTtatu4eckom none. Ycnosue paBHOBECUA
r
3apsanoB:  BHYTpUM MNPOBOAHMKA [E —=(, BHYTpPM U Ha MNOBEPXHOCTU

npoeoaHuka ¢ = const

3.1.8

OuenekTpukn B anekTpocTaTuyeckoM  none.  [uanektpuyeckas
NpoHULaeMocTb BellecTea €

3.1.9

KoHaeHcaTop. OnekTpoemKocTb koHaeHcatopa: C = U

€€,S
OneKTPOeMKOCTb MIIOCKOro KoHAeHcaTopa: C= =¢C,

d

3.1.10

ﬂapanneanoe coegunHeHne KoHOeHCaTopoOoB:
q=qu+Qz+..,Ur=Uz2=..., Crapann = C1 + C2 + ...

MNocnepoBatenbHOE coeanHeHe KOHOEHCAaTOpPOB:

1 1 1
UsUi+Uet o i=qe=n g =0 T T

1oci 1 2

3.1.11

quU Ccu? ¢

OHeprus 3apskeHHoro koHageHcatopa: W, = —

2C

3.2

3AKOHbI MOCTOAHHOI O TOKA

3.2.1

. MNocTosAHHbIN TOK: | = const
At—0

| =2
Cuna ToKa: At

[ns noctoaHHoro Toka q = It

3.2.2

YcnoBus CyLLEeCTBOBaHUSA 3N1EKTPUYECKOrO TOKa.
Hanpsxxenune U n 30C E




3.2.3

U

3akoH Oma ang yvacTka uenu: | =—

R

3.24

OnekTpuyeckoe  COMpOTUBMEHWe.  3aBUCUMOCTbL  COMPOTUBMEHUS
OOHOPOAHOrO MNpPOBOAHWKA OT €ro AOnuHbl U cedeHus. YaenbHoe

conpoTuBnieHne Bellecrtea. R= P=

S

3.2.5

bTOpOHHl/IX CuI1

q

WcTounukm Toka. OAC mcTouHnka Toka: E =

BHyTpeHHee conpoTtunBiieHne NCTOYHMKa TOKa

3.2.6

3akoH Oma gns nonHon (3aMKHYTOWM) anekTpudeckon uenu: E E._»
E 1

=IR+1r, otkyma | =—— 7
va R+r

3.2.7

I'Iapanneanoe coeaunHeHne NpoBOAHUKOB:

1 1 1

— - — =—+—+...
= + + = =
I Il IZ very Ul UZ veny Rnapa_]_m Rl R2 .

lNocnepoBatenbHOEe coeanHeHme NPOBOAHMNKOB:

U=Uis+Ux+ ..., li=l2=..,, Riocn=R1+R2+ ...

3.2.8

PaboTa anektpuyeckoro Toka: A = lUt.

3akoH [xoyns - JNleHua: Q = IRt.

U2
Ha peanctope R: Q = A= I°Rt = Ut :Ft

3.2.9

AA

MoLHOCTb aneKkTpu4eckoro Toka: & =~ =1U .
At At—0

U2

2
Tennosas MOLLHOCTb, Bblaensemas Ha peauctope: P =1°R = ) =1U .

P — AACT CHJI

MoLHOCTb UCTOYHMKA ToKa: e At

=El

At—0

3.2.10

CBoboaHble HOCUTENW  SMeKTPUYECKUX 3apanoB B MPOBOAHMKAX.
MexaH13Mbl NPOBOAMMOCTY TBEpAbIX MeTannos, pacTBOPOB W pacnnasoB
3MeKTPoNnUToB, rasos. MonynpoeoaHukn. MonynpoBoAHMKOBbIN AMOA

3.3

MAIHUTHOE NOJIE

3.3.1

MexaHn4yeckoe B3ammopencTenme MarHutoB. MarHuTHoe none. BekTop
MarHUTHOM WHAOYKLMK. MpuHuMN cynepnosuuum MarHUTHbIX

noneii: B=B, +B, +...




JInHnn MHOYKUMKM  MaArHUTHOro  nons. KapTMHa NNHURA MHOYKUNN
MarHMTHOro nongd nofyiocoBoro wu HOAKOBOOGDBSHOFO NOCTOAHHbIX
MarHnToB

3.3.2

OnbIT OpcTega. MarHuTHoe More NpPOBOAHMKAa C TOKOM. KapTuHa nuvHWi
WHOYKUUM MarHUTHOrO Monsi ANIMHHOMO NPSIMOTO NPOBOAHUKA M 3aMKHYTOIO
KOINbLIEBOro NPOBOAHMKA, KaTYLLKA C TOKOM

3.3.3

Cuna Amnepa, ee HanpasreHne U BenuyuHa:
Fo = IBl sina, rge @ - yron Mexgy HarnpaereHVeM MpPOBOAHMKA U

BekTopoM B

3.34

Cwvina JlopeHua, ee HanpaBneHve 1 BeNnymHa: Fnop = |Q|UB SINa | rge O

- yron mexay Bektopamn U u B . [IBkeHWe 3apsikeHHOW YacTulbl B
OOHOPOAHOM MarHUTHOM rose

3.4

SNEKTPOMAIHUTHAA NHOYKUNA

34.1

MoTok BekTOpa MarHUTHOWM MHOYKLNN:

/
®=B S =BScosa %us

S

3.4.2

fBneHne anekTpomMarHuTHon nHaykuum. 34C nHaykummn

3.4.3

3aKOoH anekTpomarHuTHol uHaykuum dapanes:

_A®
' At

At—0

3.4.4

34C nHAayKuMn B NPAMOM NPOBOAHMKE ANUHOM |,

1;’3’

,f/ \% v
=

|Ei| =Blvcosa, rge @ - yron mexay Bekropom B 1 Hopmanbio

©]

ABWXYLLEMCS! CO CKOPOCTbIO U (U Ll ) B
OOHOPOAHOM MarHUTHOM rone B:

Nk
MMOCKOCTH, B KoTopoit nexart Bektopbl | 1 U;ecrm | LB u o L B,

TO |E|| =Blv

3.4.5

Mpasuno JleHua

3.4.6

MHOYKTUBHOCTB: L= —,vnim ® =LI.

Al

Camoungykuus. 34C camonHayKLun: Esi =-L— = _th
At At—0




3.4.7 L]2
OHeprust MarHUTHOro nons katywwku ¢ Tokom: W, = T
35 OJIEKTPOMAIHATHBLIE KONEBAHWA U BOJIHbI
351 KonebGartenbHbin  koHTYp. CBoOOAHblE 3MEKTPOMarHUTHbIE
konebaHnsa B ngeanbHOM korniebaTenbHOM KOHTYype: C
T
0(t) = Gpa SN (0t + )
1 (t) =0, = 0y, cos(0t+¢,)=1,,,cos (ot +¢,)
21 1
dopmyna Tomcona: T =2a+/LC ,otkypa @ = — = —F7—=.
pMy. yA T LC
CBA3b amnnuTygpl 3apsga KoHAeHcatopa € aMniavMTyaow CUmbl TOKa npu
cBOOOAHBIX SMNEeKTPOMarHUTHbIX konebaHusx B naeanbHOM
I max
konebatenbHoM KOHTYpe: Umax =
352 3aKkoH coxpaHeHus 3Heprumn B ngeanbHOM konebatensHOM KOHType:
2 2 2 2
CU? LI CU _ Llm _ onet
2 2 2
3.5.3 BbIHy>XAeHHble aneKkTpomarHuTHble konebaHus. PesoHaHc
354 MepemeHHbIi  TOK. [pom3BogcTBo, nepegaya W notpebneHue
3NEeKTPUYECKON IHEPrum
3.55 CBoWncTBa aneKkTpomMarHMTHbIX BOMH. B3anmHas opueHTaums BeKTOpoB B
3MEeKTPOMarHWTHOWM BONHE B BaKyyMe: ELBLC
3.5.6 Llkana anekTpomarHUTHbLIX BOMH. lNpYMeHeHne 3neKTpoOMarHUTHbIX BOJH
B TEXHWKEe U BbITy
3.6 OMNTUKA
3.6.1 lMpsmonnHenHoe pacnpocTpaHeHuwe cBeTa B OOHOPOAHOM  cpefe.
To4veyHbIn NCTOYHUK. Jlyy cBeTa
3.6.2 3akoHbl oTpaxeHus ceeta. =B
alp
3.6.3 MocTpoeHmne nsobpaxkeHnii B NIOCKOM 3epkarne




3.64 3aKoHbI NpenoMneHns ceeTa.
Mpenomnenve ceeta: NSIN o.=N,sinf}
ABCOnNOTHBIV NoKasaTenb NPENOMMIeHUs:
C
naGC - .
L
n, vy
OTHOCUTENbHbIN NokasaTenb npenomnerns: Nom = n_ U_
1 2
Xopa ny4yen B npusme.
CooTHOLWEHE 4YacTOT U COOTHOLUEHWE [ANMH BONH MNpuM  nepexode
MOHOXpPOMAaTMYEeCKOro cBeTa Yepes rpaHvuy pasgerna OByX OMTUYECKUX
cpen:
V=V, A =Nk,
3.6.5 [NonHoe BHYTpeHHeEe OTpaXeHue.
MpedenbHbIn  yron  MOMHOMO  BHYTPEHHEro 1, <H,
OTpaxeHus:
. 1 n,
Sing,, =——=—=
p
OTH nl
3.6.6 Cobupatowime w paccevBalollme InMH3bl. TOHKaa nmH3a. DoKycHoe
1
paccTosiHME N ONTUYECKas cuna TOHKOW NMNH3bI: D= E
3.6.7 dopMyna TOHKOI MNH3bI: d T
A
1 1 1
SH—== H
d f F
YBennyeHue, faBaemoe fMH30M: F
h _[f]
F =" . N{
H d
1
D<0=F==<0,
B cnyyae pacceunBatoLen nmMH3bI: D
h |f
I'=—= u <1
H d
3.6.8 Xopa nyya, npolwleallero nAMH3y noA Npou3BOSibHBIM YIIIOM K ee rnaBHOW
onTnyeckon ocu. MNocTpoeHne n3obpaxkeHut TOUKU U OTpes3ka NpsiMON B
cobuparoLwmnx 1 paccemBaroLLMX NMH3AX U NX CUCTEMAXx
3.6.9 doToannapat kak onTuyeckn Npmbop. Mas kak onTnyeckas cuctema
3.6.10 WHTepdepeHumns ceeTa. KorepeHTHble UCTOYHMKN. YCnoBus HabnogeHus

MakCmmymos U MWUHUMYMOB B I/IHTep(bepeHLl,l/lOHHOIZ KapTuHe OT AOBYyX
CVIH(*)a3HbIX KOrepeHTHbIX NCTOYHUKOB:




A
MaKkcUMymbl - A = ZmE, m=0,+/-1,+/-2,+-3, ..,

A
MUHUMYMbI - A Z(Zm +1)E ,m=0,+-1,+/-2,+-3, ..

3.6.11 Ondppakumsa ceeta. [OudpakumoHHas pelleTka. YcnoBue HabnwoaeHus
rMaBHbIX MakCUMyMOB MpU HOpPMarbHOM MadeHMU MOHOXPOMAaTUYECKOrO
cBeTa C ANVHOI BOMHLI A Ha pelueTKy ¢ nepnoaom d:
dsing, =mk m=0,+-1,+-2,+-3, ..
3.6.12 Hwvcnepcusa ceeta
4 KBAHTOBAA ®N3NKA
4.1 KOPMYCKYNAPHO-BOMHOBOW AYANN3M
411 Mmnotesa M. MnaHka o keaHTax. ®opmyna Mnaxka: E = hv
4.1.2 he
®oToHbI. QHeprus potoHa: E =hv = oo pc.
” 0 hv h
MMynbc @OTOHa: M = = =~
ynee & c Cc A
4.1.3 doTtoadpdekt. OnbiThl A.I'. Ctonetora. 3akoHbl dhoToaddekTa
41.4 YpaBHeHuve JiHWTenHa aons goTtoaddexra:
Egorona = Asbixona + Exun max,
hc 4., _ hc mo?
roe EcbomHa =hv= 7, Axmxona - hVKp - 7\‘_@ , Ekunmax = _2max = eUm
4.15 OaBneHne cBeTa. [aBneHne cBeTa Ha MOMHOCTBIO OTpaXaroLlyko
MOBEPXHOCTb M Ha MONTHOCTLIO MOTMOLLAMLLLYI0 MOBEPXHOCTb
4.2 OUBNKA ATOMA
4.2.1 [naHeTapHaa mogenb atoma
422 MoctynaTtel Bopa. UNanyyeHne n nornoweHne OTOHOB rnpu nepexone
aToma C OHOro YPOBHSI SHEPIrM Ha OPYron:
hc
hv . =_X =|En — Em|
mn
4.2.3 JInHenyatble cnekTpbl.

CneKTp ypoBHel 3Heprm atoma BOAOPOAA:

-13,6 3B
E, =— 7 .n=L123.




®UN3NKA ATOMHOIO A0PA

431 HyknoHHas Mopenb sagpa [enseHOepra - VBaHeHko. 3apsig siapa.
MaccoBoe uucno sapa. Nsotonbl

4.3.2 PagunoakTnBHOCTb.
A A-4 4

Anbea-pacnag; z X 2z, Y +,He.
BeTta-pacnag.

7 B-pacman . 52X -5, Y + e+ ¥
OneKTpoHHbIN PP Az A 2za a8 Ve,

7 B-pacmam . X —5 Y +°8
MO3MTPOHHBIN P-P A 48+ Ve,

Mamma-usnyyenune

4.3.3 _t
3akoH paguoakTuBHOro pacnaga: N (t) =N,-27.

t
MycTb m - Macca pagvMoakTMBHOrO BelllecTsa. Toraa m(t) =m,-27

4.3.4 ApnepHble peakunn. [leneHne n cuHTe3 agep




YYEBHO-METOAUYECKOE OBECIIEYEHUME OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. ®wusuka 10 kmacc. (6a30BbIN, yriyOseHHbIH ypoBeHb) / MskumeB I'.5., byxoBues
b.b., Corckuit H.H. "U3narensctBo [IpocBemenue"”, 2021r.

2. @wusmka 11 xmacc. (6a30BbIi, yriyOneHHblid ypoBenb) / Mskumes I'.5., Byxosues
b.b., Corckuit H.H. "U3narensctBo [IpocBemenue”, 2021r.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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