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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢pu3uke Ha ypoBHE CpeAHEro o01ero oopazoBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBl,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom (enepanbHoil paboueil mporpammbl
Bocriutanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranmsaiusax Poccuiickoit  depepauuu, peanusyloLIMX OCHOBHbIE —0Opa3oBaTelbHbIE
IIPOrPaMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE IPEIMETHOE  COJEp)KaHHE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOro Ipolecca,
BO3PACTHBIX 0coOOeHHOCTeH oOydaromuxcs. [Iporpamma no gpusmuke qaér npencraBieHue o LEIsX,
coJepKaHnu, OOIIeH cTpaTeruu oOydeHMs, BOCMUTAHUS M Pa3BUTUS 00yUJaIOMIUXCS CPEACTBAMHU
yaeOHoro npeamera «Pu3uka» Ha yriyOaEHHOM YPOBHE.

N3yuenne kypca QuU3MKK yriIyOJEHHOTO YPOBHSA I03BOJIAET pEaTM30BaTh 3aJaud
npo¢eCCHOHATBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3/IaHUE YCJIOBUH Ul MPOSBICHHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAMMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpOoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUATbHOCTSIM.

B mporpamme mo QusMke ONpenensiorcs IUIAHHUpPYEeMble pe3ysbTaThl OCBOEHUS Kypca
($u3KKHN HA YPOBHE CPEAHET0 00I11er0 00pa30BaHMsI: IMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0IOrHYeCKOi OCHOBOM IS pa3paboTku TpeOOBaHUH K
JUYHOCTHBIM, METalpeAMETHbIM M MpPEIMETHBIM pe3ylbTaTaM OOy4aroIIUXCs, OCBOMBILIUX
nporpaMMmy o (u3MKe Ha ypOBHE CpPEIHEro ooIero oopazoBaHMs Ha YriyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o (usmke BKIIOYAET:

IUTaHUPYEMbIE PE3Y/IbTaThl OCBOCHUS Kypca (PU3UKH Ha YTriyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[Iporpamma mo ¢u3KMke HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbIThb HCIOJIb30BAaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJIEHUS CBOUMX PabOUUX MPOrpamM.

[IporpamMa 1O (u3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
MPEIOCTABISAET BO3MOXHOCTU [UISl pEaju3alud pPa3IMYHBIX METOJWYECKUX TOJIXOJ0B K
IpenoAaBaHuio PU3UKU Ha YIiyOIEHHOM YPOBHE IIPH YCIIOBUU COXpaHEHUs 0053aTeNbHON YacTH
CoJiepKaHus Kypca.

dusmka Kak Hayka o Haubosiee o0IMIMX 3aKOHAX MPHUPOJIbI, BHICTYIIAsl B KAUYeCTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpy’XKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN MJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, H3y4aeMbIX
XUMHEH, Ouonoruei, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeaenauiio Xapakrep U OypHOE pa3BUTHE Pa3zHOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yueHue (UMK BHOCUT OCHOBHOW BKJaa B



(dhopMHUpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MHpa 00ydaroIierocs, B GOpMHUPOBaHUE YMEHHI
IPUMEHSTh HAyYHBIH METO]I TIO3HAHUS MPH BHITIOJTHEHUN UMHU YYEOHBIX HCCIIEIOBAHU.

B ocHOBY Kkypca (U3UKH Ha yPOBHE CPEAHEr0 OOIIEro 0Opa3oBaHMs MOJIOKEH PSA UACH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PM3UKH, BKIIOYACT KAaK BOMPOCHI KIACCHYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuai Kypca pu3uku 00beAMHEH BOKPYT
busnueckux Teopuil. Begymmm B Kypce sBIsieTcss (OPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHuE r'yMaHUTapHOTO
noTeHnuana Gu3nueckoi HaykKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoesn npuxnaonou nanpasnennocmu. Kypc pusuku yriryon€HHOro ypoBHs mpernoaaraet
3HAKOMCTBO C IIMUPOKAM KPYTOM TEXHHUYECKUX M TEXHOJOTHMUYECKMX NPUIOKEHUH H3y4eHHBIX
Teopuid U 3akoHOB. llpu 3TOM paccmaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTaBICHUNA U
COBpEMEHHBIE TEXHHUECKHUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea »3Ixonozuzayuu peanusyercs MOCPEICTBOM BBEACHUS DIEMEHTOB COJCPKaHMUS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPoOJIeM paliOHAIBFHOTO MPUPOAOIIOIBL30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepkaHusl MPOrpaMMBbI 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CHCTEMHO-IEATEILHOCTHOTO moaxo/a. st GU3uKM peannsaius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IOCTOSHHO JAEWCTBYIOLIEro (Qaxropa
yueOHoro nporiecca. J{is1 yriny6i€HHOTO ypoBHS — 3TO CUCTEMAa CAMOCTOSTEILHOTO YYEHUYECKOTO
OKCIIEPUMEHTa, BKJIIOYAONIETO0 (DPOHTANBHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYCeHHH HOBOTO
MaTepuaia, JabopaTtopHble padoThl U paboThl MpakTukyma. [Ipu 3TOM BO3MOKHBI /1Ba crioco0a
peanu3anuy GU3NIECKOro NMpakTukyMa. B mepBom ciydae npakTUKyM IPOBOJUTCS JHOO0 B KOHIIE
10 1 11 knaccoB, 1100 mocie NepBOro U BTOPOTO MOJIYTOUH B KaXI0M U3 3TUX KiaccoB. Bropoit
croco0 — 3TO WHTerpanusi paboT TpPaKTUKyMa B CHUCTEMY JIaDOpPAaTOPHBIX paboT, KOTOpHIE
IPOBOASATCS B Mpolecce M3ydeHus pasnena (temsl). Ilpu sToM mox paboTamu mpakTHKyMma
MIOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBoil HHCTPYKIMH.

B nporpamme o ¢usmke crucreMa yaeHHYECKOTO HKCIIEPUMEHTA, JTJAOOPaTOPHBIX PadoT U
NpaKTUKyMa MPEJICTaBIeHA €UHBIM MTepedHeM. BBIOOp TeMaTHKH JUTsl 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpoliecca MCXOIs M3
0COOEHHOCTE TMOYpOYHOTrO IUIAHWPOBAaHUS M OCHalleHus kabuHera ¢usuku. [Ipu 3ToM
oOecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSMH IPOBOJAUTH TIPSIMBbIE W KOCBEHHBIE
U3MEpPEHUs, MCCICOBAHUS 3aBHUCUMOCTEH (M3WYECKUX BEIWYMH WM IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbioe BHUMaHue yaenseTcsl pelieHNIo pacu€THBIX U KayeCTBEHHBIX 3aj1ad. [Ipu sTom
JUTT PacYETHBIX 3a/la4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nIeCcKoil MOIENBIO, TIO3BOJISIFOIINE PUMEHSTh H3YYCHHBIC 3aKOHBI H 3aKOHOMEPHOCTH Kak U3
OJIHOTO pazjiesia Kypca, TaK U MHTErpupys NMpPUMEHEHHe 3HAaHUM W3 pa3HbIX pas3zaenoB. [[ns
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsICHEHUE/NpeacKa3aHue



MpoTeKaHusl (GU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIICH XKU3HH, TpeOyromue BbIOOpa
¢bu3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu PI'OC COO K MaTepualibHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro mpouecca Kypc (GpuU3MKH yriayOl€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero o0Opa3oBaHMs JOJDKEH HM3y4yaTbcs B YCIOBMAX IpEIMETHOro kabuHera. B kaOunere
(Gu3uKN T0JKHO OBITH HEOOX0AUMOE JTab0OpaTOpHOE 000PYIOBAHKE /TS BHIIOTHEHUS YKa3aHHBIX
B IIporpaMMe 1o (pu3MKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaKXe JJeMOHCTPallMOHHOE 000py10BaHHE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPUHLUIIOM
MUHHMAaJIbHON JOCTaTOUYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJISl YYEHHUYECKUX IMPaKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1TaOOpaTOPHOrO OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

(dbopMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00yUArOIINXCS K HAYIHOMY U3Yy4EHHIO TPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAydHOM MeETOJAe I[O3HaHUA M (OPMHPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

(GopMUpOBaHHE HAyYHOIO MMPOBO33PEHHS KaK pe3yJbTaTa M3y4yeHHS OCHOB CTPOCHUS
MaTepuy U GyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopmupoBaHHe YMEHMHA OOBSCHSATH SIBJICHUS C UCIHOJIb30BAHHWEM (PU3MUECKUX 3HAHUHA U
HAy4YHBIX JI0Ka3aTeJIbCTB;

(bopMupOBaHUE NPEACTABICHUHN O pOJIM PUNKU JJIs1 pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TeXHOJIOTUH;

pa3sBUTHE TMpPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTIbHON
JESITEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHnne 3TuX Lenel oOecrneyrBaeTcss pelleHHeM CIEAYIONMX 3ajad B Ipolecce
U3ydeHHs Kypca GU3MKU Ha YpPOBHE CpeHero o01iero o0pa3oBaHus:

pUOOpETEeHNE CUCTEMBl 3HAHUM 00 O0mMX (PU3MYECKHMX 3aKOHOMEPHOCTSX, 3aKOHax,
TEOpUsIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO QU3HKY, SJIEKTPOAMHAMHKY, KBAaHTOBYIO (DU3UKY U
AJIEMEHTHI aCTPOPHU3UKU;

(bopMHpoBaHHE YMEHUI NPUMEHSTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UUECKUX
SIBIICHUI B TIPUPOJIC U JUTSI IPHHSATHUS MPAKTHYECKUX PEIICHUI B TIOBCEAHEBHOM KI3HH,

OCBOEHHUE CIIOCOOO0B PeIlIeHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOIN (U3HUECKON MOJENbIO,
3aja4, MOJPA3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHuEe (U3UUYECKOM MOJeNnH, aJeKBaTHOU
YCIIOBUSM 33Jlaud, B TOM YHCJIE 33]1a4 HH)KEHEPHOTO XapaKkTepa;

MOHMMAaHUE (PU3UYECKHX OCHOB M TPUHIUIOB JEHUCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJILHOIO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHaJW3a M HWHTepHpeTanuu WHPOPMALUU, ONpeAeTeHHs JOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;



CO3/IaHUE YCJIOBUH ISl Pa3BUTHUS YMEHUU MPOEKTHO-UCCIEAOBATEIBbCKON, TBOPYECKOM
JESITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepam npodecCHoHANbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBum ¢ TpedboBanusamu ®I'OC COO yrinyO0nEHHBIN ypOBEHD U3yUEHHUS y4eOHOTO
npenmMera «Pusnka» Ha ypoBHE CpelHero ooiiero oopazoBaHusi BbIOMpaeTCs: 00ydaroluMucs,
IUTAHUPYIOIIUMH  TIPOJIOJDKEHHE OOpa3oBaHMs 10 CIEHUAIBHOCTAM (DU3UKO-TEXHHUYECKOTO
npouIs.

Ha n3yuenue ¢usuku (yriyOnEHHBIN YPOBEHB) HA YPOBHE CPEAHEro O0IIero oopa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Hepenmto), B 11 kiacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs J1a00paTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEHJ/IOBAaHHBIM, YYMTEJb JellaeT BHIOOp MpoBedeHHsS 1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hayunblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METObI
UCCIIeIOBaHMs PU3NYECKUX SBIICHUM.

DKCIIepUMEHT U TeOpHUs B Mpoliecce Mo3HaHus Npupoabl. Habmroaenne u sKCriepuMenT B
dusuke.

CniocoObl u3mepeHus: GU3MYECKUX BEJIWYMH (QHAJIOTOBbIE U IU(GPOBBIE HU3MEPUTEIbHBIC
puOOpbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJI0E TEJI0, UACAITbHAS YKUIKOCTh, HICAJIbHBIN T'a3, TOYCUHBIH 3apsn). [ umnoreza. ®usnveckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTH. Pu3nuecKas Teopusl.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenne cuiibl TOKa M HAIIPSKEHUS B LIETTH TOCTOSTHHOT'O TOKA IMPU TOMOILY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ mu(poBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOro JABmkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

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

[Tepemernienre, CKOpoCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepUaIbHOW TOYKH, MX NPOEKIMU HAa OCH CHCTeMbI KoopAHHAT. ClI0)KEHNE NEePEMEILEHUN U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUalbHON TOYKU OT BPEMEHH U UX IPpapUKH.

CBobosHoe najieHue. Y cKopeHue cBoO0AHOTO naieHus. J{BrkeHue Tena, OpoLIeHHOro Mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHS MaTEpUAIbHON TOYKU OT
BPEMEHHU U UX rpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOU TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. llepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIHAOMETp, JBH)KEHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE NepeIaul, CKOPOCTHbIE TUTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MrHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3ayXe U B pa3peKEHHOM POCTPAHCTBE.

Habmronenne aBm>keHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocT pu ABUKEHUU MO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME NyTEW, TPACKTOPHIl, CKOPOCTEH ABMKEHHUS OJHOTO M TOrO K€ Tejla B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyM.

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

N3mepenne yCKopeHus Ipy MPSMOJIMHETHOM PaBHOYCKOPEHHOM JABUKEHUU 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

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

W3yueHne OBMXKEHUS Teja, OpOIICHHOTO TOPU30HTANBHO. [IpoBepka rumoTessl 0 mpsmMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHUMOCTH TMepHoja oOpalleHus KOHMYECKOro MasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcUéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeunepuuanabHble CUCTEMBI OTCUETa (OMpeaeTIeHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHONW TOYKHU.

Tpetuit 3akoH HbptoTOHA 7151 MAaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cwia TsDKeCcTH. 3aBHCUMOCTh YCKOPEHHsT CBOOOJHOTO TIQJEHUsI OT BBICOTHI HAJ
MOBEPXHOCTBIO TUIAHETHI M OT TeorpapuyecKkod IMHPOTHL. [[BMKeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddumuent tpenus. Cuna CONPOTUBICHHUS TMPU JIBIKCHUU Tea B KHIKOCTH WIHM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hanenue. 'unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuuecKkrne YCTPOHCTBA W TEXHOJIOIMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habntoienue IBM>KEHUS Tell B MHEPIHUATBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kavyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOICUCTBYIONIEH MPUIIOKEHHBIX K TEJly CHJI C IPOU3BEICHUEM MACChl Tea
Ha €ro YCKOpPEHUE B HHEPIUAILHONU CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MMAICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.



CpaBHEHHE CHII TPEHUS MTOKOS, KAYEHHS U CKOJIbKECHHUSL.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

W3mepenune paBHOJCHCTBYIONIEH CHJI TP IBMYKEHUU OpyCKa 110 HAKIIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBWKEHHsSI Opycka IO HAaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B NPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHue ABMKEHUS CUCTEMBI TEJl, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

Hzmepenne koddduirenta TpeHus Mo BeIUYHHE YIIOBOro KoddhduireHTa 3aBUCUMOCTU
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yuenue aBMXKEHUS Irpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalllaTeNIbHOE JIBUKEHUE TBEPJIOTO Tea.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECChl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHne KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue yCTOMYUBOCTU TBEPAOIO TEJla, UMEIOLIETO MJIOIIAb OIIOPHI.

Tema 4. 3akonvl cCOXpanHeHun 6 MeEXAHUKe.

HNMItynsC MaTepUaIbHONW TOYKH, CUCTEMBI MAaTEpHANBHBIX TOYeK. L[eHTp macc cucremsbl
MaTepHualbHBIX TOUEK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

HMnynise CHIIBI U N3MEHEHHUE UMITyJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MoMeHT uMIysnbca MaTepuadbHOM TOYKH. [IpeacraBieHne O COXpaHEHWH MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISAX.

PaGoTa cunbl Ha MaJOM M Ha KOHEYHOM nepemenieHuH. ['padudeckoe mpejacraBieHue
pabOTHI CHITHI.

MOUIHOCTh CHJIBL.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPrUM MATEPUAILHON TOUKH.

[loTeHumanbHple U HEMOTEHUMANbHbIE cWibl. [loTeHnmanbHas 3Heprus. lloreHnunanbHas
sHeprust ynpyro aepopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPrUs Tela B OJHOPOJAHOM
rpaBUTAalMOHHOM Itosie. [loTeHnuanbHas SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW 3HEPrHMH CHUCTEMbI
Tel. 3aKOH COXpaHEHHS] MEXaHUYECKOW YHEPTHH.



VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum s UACANbHOM KUJIKOCTHM KakK CJIEACTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKON IHEPTUU.

TexHu4yeckne yCTpONCTBA U TEXHOJOTMYECKHE IPOLIECCHI: JBUKEHHUE PAKET, BOJIOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

W3mepeHrie MOLHOCTH CHJIBI.

W3MmeHeHne 3HepruM Teja IPU COBEPIIEHNUN PAOOTHI.

B3anmMHble npeBpaleHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH IIPU IEHCTBUU HA TEJIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepeHune uMIysbca Teia o TOpMO3HOMY ITYTH.

H3mepeHne cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA T€a C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHHsI UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHne KHHETUYECKOM 3HEPTUH Tella 0 TOPMO3HOMY ITYTH.

CpaBHeHUe U3MEHEHHS MOTEHIINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU ABUKCHUU TeJla 0 HAKIIOHHOW TJIOCKOCTH.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUulU.

OcHoBHBIE TOJIOKEHUS MOJeKyIsipHo-kuHeTnudecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBmkeHue. XapakTep IBHKEHHS U B3aHMMOJCHCTBHS
YacTHI BemecTBa. MoJen CTPOCHHSI Ta30B, KUAKOCTEH U TBEPABIX TeN U OOBSICHEHHE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoranpo.

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

Monenb uieanbHOro ra3a B MOJEKYIISIPHO-KUHETHUECKON TEOpHHN: YaCTULIBI T'a3a IBUKYTCA
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temneparyp KeneBuna). 3akon JlanmpToHa. M3ompomecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MmpencTaBiIeHre U30IPOILIECCOB: N30TEPMA,
u30xo0pa, nzodapa.

CBs13b MEXKy IaBIEHUEM U CPEIHEN KUHETUYECKOM YJHEPIHEN MOCTYNATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI HJI€aIbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBsi3p  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEN MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHU4YeCKHe YCTPOMCTBA M TEXHOJOTHYECKHUE TIPOIIECCH: TEPMOMETp, Oapomerp,
MOJyYeHUEe HAaHOMAaTepUasoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.

Mopenb GpOyHOBCKOTO JTBUYKEHUS.

Buneopomnuk ¢ 3anuceo peabHOro OpPOYHOBCKOTO TBUKEHHUSI.



Huddy3us xuakocTei.

Mogens onbita [ITepna.

IIpuTsxeHnue MOJIEKyII.

Monenu KpucTamIn4ecKnuX peméTok.

Habmroenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropsi4eil U X0JIOJHOM BOJIOM.

H3ydyeHrne WU30TEpPMUYECKOro TMporecca (pPeKOMEHJOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTo mnpouecca.

Hzydenue nzobapHOro mnpoiecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoaunamuueckas (T/l) cucrema. 3ajaHne BHEIIHUX YCIOBUM JJ1s1 TEPMOJIMHAMUYECKON
cuctembl. BHelHue u BHyTpeHHHE napameTphl. [lapaMeTpsl TepMOAUMHAMUYECKON CUCTEMBI KaK
CpeIHue 3HAYCHUS BETUYHH, OMMMCHIBAIONINX €€ COCTOSIHIE Ha MUKPOCKOITUYECKOM YPOBHE.

Hynepoe Hauano tepmoauHamuku. CaMonpou3BoibHas pejakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mogens wuaeanbHOro raza B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMIA: YpaBHEHHE
MenneneeBa—KuamnelipoHa u BbIpaXeHHE Isl BHYTPEHHEW SHEPruul. Y CJIOBHUS MPUMEHHUMOCTHU
TOH MOJENN: HM3Kasg KOHLIEHTpAlMs YacTUll, BBICOKHE TeMIepaTyphl. Bripaxenue nis
BHYTpPEHHE!N HEPIUU 0JIHOATOMHOTO HJI€aIbHOIO Irasa.

KBazucrtatnueckue U HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMoANMHaMUKe. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Termonepenaya kak crnoco®0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMsbl 6e3 coBeplieHus padoTel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3TyUEHHE.

KonmnuectBo Ttemnorsl. TemnoéMkocTs Tena. YaenbHas M MOJSpPHas TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHEe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBAa. Pacuér komumyecTBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[TepBblii 3aK0H TepMOAMHAMUKU. BHyTpeHHss sHeprus. KonmuecTBo TemaoThl U paboTa Kak
MEpPBI U3MEHEHUS! BHYTPEHHEW SHEPTUU TEPMOJINHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKONW CHUCTEMBbl NMPOXOJUT EIUHCTBEHHAsl anuadara.
AOGconoTHas TeMIieparypa.

Bropoil 3aK0H TEpMOJMHAMUKH NIl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO INEPENATH
TEIJIOTY OT O0oJiee XOJIOAHOTO Teja K Oosee Harperomy 0Oe3 kommneHcaruu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiicteus TernoBbix Mamud. KITI.

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIOIb30BaHUS TEIUIOBBIX ABUTareneil. TemioBoe 3arps3HeHue
OKPYKAaIOIIEeH Cpebl.

TexHnueckue ycTpoicTBa M TEXHOJIOIMYECKHE IMPOLECCHI: XOIOAWIBHUK, KOHAUIIMOHED,
JU3ENbHBIA M KapOIOpaTOpHBIM JBUTATeNM, IMapoBas TypOMHA, MOJYYEHHE CBEPXHHU3KUX
TEMIEparyp, YTWIN3alUS «TEIUIOBBIX» OTXOJ0B C HCIOJb30BaHHWEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHNYeCKOro TOIIMBA AJIsl BEIPAOOTKH «TEIIOBOM U 3JIE€KTPOIHEPTUH.



Hemoncmpayuu.

H3meHeHne TemMrepaTyphl IPH aIiadaTHueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEMIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnberoTepHbie MOIENIH TETUIOBBIX JBUTATENICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepenne yaenbHON TeI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTypbl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcarus. Mcnapenwe wu KureHwe. YenbHas TemoTa
napooOpa3zoBaHusl.

Hacpiiennble U HeHachlllleHHble Mapbl. KadecTBeHHass 3aBHCUMOCTb IIJIOTHOCTU M
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJABJICHUS B KUKOCTH.

BnaxxHocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannumueckue u aMmopHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJLIOB.
[1naBneHue u KpucTauzanus. Y aelibHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Ilpenen
yrnpyrux aedopmaruii.

TenoBoe pacuimpeHune KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE PacIIupEeHHUe.
AHrapMOHHM3M TETUIOBBIX KOJIEOAHUH YaCTHUIl BEIIECTBA KAaK MPUYMHA TEIIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXoax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsmKkeHHe. KoadduineHnT nmoBepxHOCTHOTO HaTskeHus. KanumispHbie
sABJEHUA. /[aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuueckue yCTpOMCTBA UM TEXHOJOTMYECKHE TMPOLECCHl: KUAKUE KPUCTAJUIbI,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITEI ¢ MBUTBHBIMH TIEHKAMH.

CmauuBanue.

Kanunnsipusie sBieHus.

Mojeny HeHbIOTOHOBCKOM JKHUJIKOCTH.

CnocoOb1 U3MEpeHus BIAKHOCTH.

HccnenoBanue HarpeBaHus U MUIABJICHUS KPUCTAITMYECKOTO BEILIECTBA.

Bunasr nedopmaruii.

Hab6nronenune mansix aedopmMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.



N3yueHne 3aKkOHOMEPHOCTEN HCTIAPEHUS JKUIKOCTEH.

N3Mmepenne yaenpHON TEIUIOTHI IJIABJICHUS JIbJA.

M3yyeHue CBOMCTB HACBHIICHHBIX I1aPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

Hzmepenne ko3 duirienTa HoBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii Pe3HHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pa3znea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBIEHUSA. DJIEKTPUUECKUM 3apsn. [IBa BHa 3JE€KTPUUYECKHUX
3apA0B. [IpoBOIHUKY, TUAIEKTPUKU U TOIYIPOBOIHUKHN. DJIEMEHTAPHBIN JIEKTPUUECKUH 3aps .
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa.

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

Onexrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apsbl.

Hampsoxk€aHnocTs  dnekTpudeckoro mojs. [IpoOHbiid 3apsan. JIMHUM  HanpsHKEHHOCTH
3JIEKTPUYECKOTO 1oJIst. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

IToTeHIMaNbHOCTD AMEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NOTEHIMATIOB M HAIpSIKEHUE.
IToTrenumanpHas 3HEPrus 3apsaa B JIEKTPOCTATUYECKOM 1oJIe. [[oTeHIHnal 3J1eKTpOCTaTUYECKOTO
nosist. CBsi3b HANPSKEHHOCTH MMOJS U PA3HOCTH MOTEHUMAJTIOB JUIS 3JIEKTPOCTATUYECKOTO OIS
(KaK OTHOPOAHOTO, TAK M HEOJAHOPOHOTO).

[TpuHIMI CynepHO3ULIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. [lome paBHOMEpPHO
3apsHKeHHOro 1o 00bEMy miapa. [lome paBHOMEpHO 3apsKeHHOW OECKOHEYHON ILTOCKOCTH.
Kaptunbl mTMHUI HANPSHKEHHOCTU 3TUX MOJIEH U 3KBUIIOTEHIUAIBHBIX IOBEPXHOCTEM.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMDNEKTPUKHU B 2JIEKTPOCTATHYECKOM I10JI€. J(ManeKkTpudecKkas NpOHUIAaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOPA.

[TapayenpHOE  coeauHeHue  KoHAeHcaTopoB.  llocnmenmoBaTtenbHOE — COeMHEHHME
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

JIBrKeHMe 3apsKEHHON 4acTULBI B OHOPOJHOM IEKTPUYECKOM ITOJIE.

TexHu4eckue ycTpOMCTBA M TEXHOJOTHMUYECKHE MPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE JIEKTPOIpUOOpOB, KOHIEHCATOPHl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IIACTHH.

Monenb anekTpocTaTuyeckoro reueparopa (Ban ne I'paaga).

IIpOoBOTHUKY B AJIEKTPUYECKOM II0JIE.

DJIEKTpOCTAaTUYECKas 3alIUTa.

YCTpolCTBO U AEMCTBUE KOHAECHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH IJIOCKOTI0 KOHJEHCATOPA OT IUIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAeMOCTH.

OHeprus MEKTPUIECKOr0 MOJIS 3apsKEHHOIO0 KOHJIEHCAaToPaA.



3apsKa 1 pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

OneHka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEJL.

Habmroienue npeBpallieHus SHEPruu 3apsDKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 M3JIyYeHUs
CBETOAMO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallell KOHeHCaTop.

Pacnipenenenne pa3sHOCTM NOTEHLUUANOB (HANpsDKEHWsS) IIPU  IIOCIEA0BATEIbHOM
COEIMHEHUU KOHJAEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cuna toka. [TocTosHHBII TOK.

VYcnoBus CymieCcTBOBaHHS IOCTOSHHOIO JJIEKTPUYECKOrO0 TOKa. VICTOYHMKHM TOKa.
Hampsoxenne U u DJ1C &.

3akoH OMa aJ1s yyacTKa LenHu.

DEKTpUUECKOe COIPOTUBIEHHUE. 3aBUCUMOCTb COIIPOTUBIIEHNS OJTHOPOIHOIO IIPOBOIHUKA
OT €ro JJIMHBI U IUIOIIA/IA TONIEPEUYHOI0 CEYEHUs. Y ACIbHOE CONPOTUBIIEHNE BEILIECTBA.

[locnenoBarenpHOE, NapajjIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
Pa3BEeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasuma Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—Jlenna.

MOIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIJIEISIEMAsi HA PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBICHHE UCTOYHHUKA TOKA. 3aKkoH OMa ISl OJIHOM (3aMKHYTOM )
ANEKTPUYECKOM 1enu. MOIHOCTh UICTOYHHKA TOKa. KOpoTKOe 3ambIKaHKeE.

Konzaencarop B 11enu noCcTOSIHHOTO TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHK IEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUSI I PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUs U CBETOIMOJIA.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUTOMIAIHN
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT COMTPOTUBIICHHUS ITPU MMOCTOSTHHOM HaIPSIKEHUU.

[Ipssimoe m3mepenue DJ{C. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JE€MEHTa U OLICHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

CniocoObl coenMHEHNs UCTOYHUKOB Toka, D/]C Garapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/1Y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMN.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBaHue cMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro CONpOTUBIIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS 1JIS JJaMITbl HAKaIUBAHUS.

VYBenuueHue mpejenia u3MepeHus amrnepMmeTpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO COMPOTHUBIIEHUSI HCTOYHUKA TOKA.

Uccnenosanue 3apucumoctu DJIC raibBaHUYECKOTO 3I€MEHTa OT BPEMEHH NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXAY MOJ0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.



HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnekTpuueckas IPOBOAMMOCTh pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINpPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXIpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBoJHUKOBbIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAs JMCCOLUALHUS. DIEKTPOIIU3.
3axonbl Dapazest 1Sl 3JIEKTPOIU3A.

OnekTpuueckuii TOk B ra3ax. CaMOCTOSITENbHBIA U HECAMOCTOSTEIbHBIN pa3psl.
Pa3znuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra3opa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOP, (PoToaHon,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA AJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsbI 2nekTponusa apanes.

HckpoBoi pa3psa v IPOBOAMMOCTb BO3AyXa.

CpaBHeHuE NPOBOJAMMOCTH METAJJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Habmroienue snekrpomnusa.

N3mepenue 3apsaa OJHOBAJIECHTHOIO MOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHHSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYecKUl MPAKTUKYM.

CnocoObl n3Mepenust (U3NUECKUX BETUYUH C UCTHOIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  ¢u3ndeckux BeauuuH. OIleHKa  TpaHuILl
MO PELIHOCTEM.

[IpoBeneHe KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUN 3aBUCUMOCTEHN (PU3NUECKUX BEITUYHH,
IIPOBEPKa MPENJIOKEHHBIX T'MIOTE3 (BBIOOpP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3enax
«YYeHNYEeCKHI HKCIIEPUMEHT, J1TAO0paTOpHBIE paOOTHI, TPAKTUKYM»).

MexnpeaMeTHbIe CBSA3H.

Nzyuenue kypca ¢pusuku yrnyonéHHoro ypoBHs B 10 kiacce oCylIecTBIsIETCS ¢ YYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemuvie noHAmMUA, C6A3AHHbIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIEIb, U3MEPEHUE, IOIPEIIHOCTH U3MEPEHNN, N3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTtopusl.

Mamemamuka: peunieHue cucteMbl ypaBHeHuMH. JluneiliHas ¢yHkuus, mnapaboia,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuyeckue GyHKIMU: CHHYC, KOCUHYC, TAaHT€HC,



KOTaHI'€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXIECTBO. BEKTOpPHI M HMX MPOEKIMH Ha OCU
KOOD/IMHAT, CIIOKEHHUE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B )KUBOH mpupoje, Auddy3us, 0CMOC, TEII000OMEH
KHUBBIX ~ OPraHM3MOB, TCIUIOBOC  3arps3HCHUE  OKPYXKAloWeH  cpenbl,  yTHIM3aus
OMOOPraHWYECKOTro TOIUIMBA Ui BBIPAOOTKH «TEIIOBOIM» W JJIEKTPOIHEPrHU, MOBEPXHOCTHOE
HATAXKCHUC U KAITMJUIAPHBIC SABJICHUA B IPUPOAC, SJICKTPUICCKUC ABJICHUSA B JKUBOM mpupoze.

Xumun: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MOJyYeHHe HaHOMATePHAJIOB, TCIUIOBbIC CBOMCTBA TBEPABIX T, KUAKOCTSH U
ra3oB, OKHJKHE KPHUCTAUIBI, JJICKTPHYECKUE CBOWCTBA METAJUIOB, JJICKTPOJIUTHYCCKAS
aucconuanus, raJibBaHuKa, 3JICKTPOHHAsA MUKPOCKOIIHA.

TI'eozpaghus: BnaxxHOCTH BO31yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHKe IBIKCHUI C HCIIOJIb30BaHHEM MEXaHU3MOB, YIET CYXOro U
KHUIKOTO TPEHHs B TEXHHUKE, CTATHYECKHE KOHCTPYKIMH (KPOHIITEHH, pemérdaTbie
KOHCTPYKIIMH), UCIIOIb30BAHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TEXHUKE (TUPOCKOII, BOJIOMET
U JIpyrue), ABUTaTelIb BHYTPEHHErO CropaHus, mnapoBas TypOuHa, OBITOBON XOJIOAWJIBHUK,
KOH/MIMOHEP, TEXHOJIIOTMU T[OJYYCHUS COBPEMCHHBIX MATCpPHANOB, B TOM  YHCIIE
HAHOMATEpUAJIOB, M  HAHOTEXHOJOTHH,  DJCKTPOCTATHYECKAs  3allUTa,  3a3cMIICHHE
AIIEKTPOTIPUOOPOB, Ta30PaA3PSTHBIC JTAMITHI, IOTYITPOBOAHHKOBBIC IPHUOOPHI, FAIbBAHHUKA.

11 KJIIACC

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3anmoneicTBre MOCTOSIHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WUHAYKLHH.

MarsnutHoe mosie NpoBOJHUKA C TOKOM (TPSMOrO MPOBOJHHUKA, KAaTYIIKH U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HampaBJICHUE U MOJTYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOXYJb. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnutHoe nose B Beuiectse. PeppoMarHeTKy, napa- U JMaMarHeTUKH.

TexHudeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: NPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SAKkoOu, yCKOpUTEIU
DJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMA WHAYKIMM MarHATHOTO IIOJIA TOJOCOBOTO M IOAKOBOOOPa3HOIO
ITOCTOSIHHBIX MarHUTOB.

KapTuHa J5uHUH MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOI'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enictue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Habmionenne nBrkeHHs My4yKa 3JeKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMI NEHCTBUS 3TIEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccenenoBanue MarHUTHOTO 10JIS TOCTOSIHHBIX MarHUTOB.



UccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl AMiepa.

N3yuenue 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneseHre MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYUs.

SBnenue snexkTpoMarHuTHOM MHAYKIMH. [loTOk BekTOopa MarHuTHOM MHAyKumMu. DJC
WHIYKIMU. 3aKOH JIEKTpOMarHuTHON uHaykiuu ®@apanes. Buxpeoe anekrpudeckoe nose. Toku
dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, TBUXKYILIEMCS B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karymika HWHAYKTMBHOCTM B LENU IMOCTOSHHOIO TOKa. SIBieHue
camouHaykiuu. IJ1C caMOMHAYKIIWH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpocTBa U TEXHOJIOTMYECKUE TPOLIECCHI: MHAYKIIMOHHAS [1€Yb, COJIEHOU/I,
3alllUTa OT JIEKTPU3ALMH TEJl IIPU ABUKEHUU B MArHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

HabGmronenue siBiieHUst JIEKTPOMArHUTHOM UHTYKIIUH.

Hccnenosanue 3aBucumoct J/]C MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOT'O ITOTOKA.

[IpaBuio Jlenna.

[Tanenune MarauTa B A IIOMUHUEBOW (MeIHON) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

UccnenoBanue 3apucumoctu JJIC caMOMHIYKIMKA OT CKOPOCTU W3MEHEHUsl CUJIbI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

OrnpezneneHne UHAYKIUA BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBI€HUSI CAMOMHIYKIUU.

COopka Mo/ieNn AIIEKTPOMArHUTHOTO T€HEpaTopa.

Pa3nen 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KONEOAHHUS.

['apmonnueckue  konebanus. KuHemaTMueckoe M AMHAMMYECKOE  OINMCAHHE.
DHEpPreTUYeCKOe OMMcaHue (3aKOH COXpaHEHHUsI MEXaHUUECKOW SHEPTUH ). BBIBOI TMHAMUYECKOTO
OMHCAaHUS TAPMOHUYECKHUX KOJIeOaHHI U3 UX YHEPTeTUYECKOTO U KHHEMAaTHYECKOTO OMTMCAHMUS.

AMrutyaa u ¢aza konebanuil. CBsi3p aMIUIMTYABI KOJ€OAaHUI MCXOJHON BENMYUHBI C
aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yactota konebanuit. [leprnoa MaabIx CBOOOAHBIX KOeOaHUI MaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoNeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTre o 3aryxarwmux kojaedbanusx. BeinykaeHHbIe Konebanus. Pesonanc. Pesonanchas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOl. ABTOKOIE0aHUs.

TexHuuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOILIECChl: METPOHOM, Yachl, Kayellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0nedaTeIbHOro ABMKEHUS.

Habmroienue He3aBUCUMOCTH NEpHOa MaJibIX KoJleOaHU rpy3a Ha HUTHU OT aMIUIUTY/bI.



HccnenoBanue 3aTyxaromux KoueOaHW U 3aBHCUMOCTH TIEPHO/Ia CBOOOTHBIX KOJICOaHMI
OT CONPOTHUBJICHUS.

HccnenoBanue kosneOaHWii rpy3a Ha MAacCHBHOM NpPYKHHE C LENb0 (OpMHUPOBAHUS
npeJICTaBIeHU 00 naeanbHON MOJENN IPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEeHMsI SHEPTUU IpU KojieOaHUsX rpy3a Ha MpYyKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

H3mepenue nepuojia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJla B X0Jie KoIeOaHui Ha yIIPyroM MOBeECe.

W3yueHne ABMKEHUS HUTSHOTO MasiTHUKA.

[Ipeobpa3zoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOIeOaHuH.

HccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Tema 2. dnekmpomaznummnoie Ko1edanus.

Konebartenbubiii  kKOHTYp. (CBOOOJHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIUTYIbl 3apsajia KOHAEHcaTopa C
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJCATHHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxamoiiyue JJIeKTPOMarHuTHbIE Koyie0aHUs. BBIHYXJEHHbIE 3JIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemeHHbII TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIUTYJHOE U JIEHCTBYIOILEE
3HAYCHHE CWJIbI TOKA U HAIIPSDKEHUS TPU PA3UIHON (popMe 3aBHCHUMOCTH IEPEMEHHOTO TOKa OT
BPEMEHU.

CunycouganbHbld IEPEMEHHBIN TOK. Pe3uCTOp, KOH/IEHCATOP M KATYIIKAa UHAYKTUBHOCTH
B LIENIM CHHYCOMIAJIBHOIO NTEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneansubiii Tpancopmartop. [IponsBoacTBo, nepenaya U noTpedieHne dIeKTPUYECKOn
DHEPIHUH.

OKOJIOTUYECKUE PHUCKHU IIPU NPOMU3BOJACTBE 3JIEeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHudyeckne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JJIEKTPOIIepeaay.

Hemoncmpayuu.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCHUMOCTb 4aCTOThI CBOOO/IHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mojienb 37eKTpOMarHUTHOTO T€HepaTopa.

BrinyxaeHHble CHHYCOUIaTbHbIE KOJIeOaHUsl.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc npu mociiejoBaTe€IbHOM COEIMHEHUN PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopA.

VYCeTpoicTBO M MPUHIUTT JEHCTBUS TpaHchopmaTopa.

Mopnens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuxym.

Nzyuenune tparnchopmaropa.



HccnenoBanue mepeMEHHOTO TOKa Yepe3 MOCieI0BaTeNIbHO COeIMHEHHBIE KOHIEHCATOop,
KaTYIIKYy U PEe3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUS HX pacnpocTtpaHeHus. [lonepeunble M IpOAOJbHBIE
BosIHBI. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpejoMiieHue, nHTeppepeHus U TudpaKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIMS BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  9JEKTPOMAarHUTHBIX BOJH: OTpPaXKEHHE, MPEIOMJICHHE, MOJSIpPU3aLIUs,
uHTEephepeHIHs U AU(PaKIIHSL.

[IIkana 2JIEKTPOMArHUTHBIX BOJIH. [IpMMEHEHHE SJICKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI pagOCBSI3U U TeleBUACHU. Paguonokanms.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAtOIIeH Cpeibl.

TexHUYECKHE YCTPOWCTBA W IMPAKTUYECKOE MPUMEHEHHE: MY3BIKAIBHBIC WHCTPYMEHTHI,
pamap, paauoNpUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpaHEHUE OTIEPEYHBIX U MTPOJIOJIHLHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKHUX BOJIH.

AKyCTHYECKHIl pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro MPUMEHEHHUE.

HabGmronenne cBsI3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
Kosie0aHui.

HccnenoBanne CBOWCTB  AJEKTPOMAarHUTHBIX  BOJH: OTpPaKE€HUE, TMpeJoMIICHHE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

O6HapyxeHrue HHPPaKPacHOTO U YIbTPA(PHOIETOBOTO U3TyUCHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3ydeHne mapaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHetHOE pacrpoCTpaHEHHUE CBETa B OJHOPOAHOM cpene. Jlyd cBera. ToueuHslit
UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune HM300pakeHUIl B IJIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHuss. OTHOCUTENBHBIN MMOKa3aTrens mperaoMieHus. [loCTOSHCTBO 4YacTOTHI CBeTa W
COOTHOILLIEHHUE JUIMH BOJIH IIPH MEPEXO/IE€ MOHOXPOMATUYECKOIO CBETA 4YEPE3 I'PaHHULly pas3zaeia
JIBYX ONTHYECKUX CPE].

Xon nyueit B nmpusme. ucnepcus ceera. CioxHbIH cocTaB Oesnoro cBera. LIBer.



[Tonnoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa moJTHOrO BHYTPEHHETO OTPaKEHUS.

Cobuparomue M pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasi CHUJa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH cepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTENs PETOMIICHHUS.

®dopmylia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xox y4a, IpOLEALIEro JUH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTUYECKOU OCH.
[TocTpoeHue n300paXxeHMt TOUYKH U OTPE3Ka MPSMOM B COOUPAIOINX U PACCEHBAIOIINX JTHMH3AX U
UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaromnias cnocoOHocTs. ['11a3 kak onTuyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTeP(GEPEHIIMOHHON KapTHHE OT ABYX KOI€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Jludpakumonnas pemérka. YciaoBHe HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE IMPOLECChl: OYKH, JIyNa, MEePUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKILIMOHHBIN armapar, IPOCBETIECHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKInOHHAS PElIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMIIeHUS CBETA.

Haburoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX ITYYKOB UY€pe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Hab6monenue nnrepdepeHimm ceera.

Habmtoienue BETOB TOHKUX MIIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppakIMOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucrnepcuu cBeTa.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHnue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHHSI OT BellecTBa (Ha MPUMEpEe KHUJIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paXkeHHUs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yeHnue n3o0paxkeHus B CUCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHH€e TEIECKOIUYECKUX CUCTEM.

Habmonenue nudpakunu, nHTephEepeHINH U TOISpU3aI1H CBETA.

W3y4eHne noaspu3aluy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTHU AUAJIEKTPHKA.

N3yuenne naTepepeHIIy Ja3epHOro N3IYYEeHUs Ha BYX LIEIsX.

Hab6nronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPaA.



N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOMN PEIETKY.

Pa3nes 6. OcHOBBI cielUAJILHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHunel NPUMEHMMOCTH KJIacCHYeCKOM MexaHuku. [locTymarel cnenmanbHOM Teopun
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE BPEMEHU U COKpalleHue
JUIMHBI.

OHEprus U UMILYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTENH 3apsSHKCHHBIX YaCTHL.

VYueHn4ecKui 3KCIepuMEeHT, 1a00opaToOpHbIe pabOThI, IPAKTUKYM.

Omnpeznenenre MMITYJIbCA M SHEPTUU PEIATUBUCTCKUX 4acTull (1Mo (otorpadusM TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tela). 3aKOH
cmenienus Buna. ['unoresa [Imanka o kBaHTax.

@DOTOHBI. DHEPrHs U UMITYJIEC (OTOHA.

®oroaddext. Onpitel A. I'. CtoneroBa. 3akonsl hoTodrdhdexra. YpaBHeHue DitHIITEHHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
abCoJIIOTHO OTpaskarollyto noBepxHocTh). OnbiThl I1. H. JleOenena.

BonHoBbie cBoiicTBa yactuil. Bonnbl ne bpoitns. Jlnvna BosiHbl 1e bpoiing u pazmepsl
o0JacTy JoKanu3aluuu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criernduka n3mepenuit B Mukpomupe. CootHoleHus HeompeaenéuHoctei I'elizendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOIECCHl: CIIEKTPOMETP, (POTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOAHO/I.

Hemoncmpayuu.

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToano.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne nocrosinHoi [manka Ha ocHOBe rccnenoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CcTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopna.

[Toctynatel bopa. M3nydyenue u morjoiieHre (OTOHOB IMPH MEPEXOJe aroMa C OIHOIrO
YPOBHS DHEPTUH HA JPYTOM.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHY)KJIEHHOE H3NTyueHue cera. Jlazep.



TexHuueckne YCTPOMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAJIbHBIM aHaIu3
(ciexkTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopuenb onbiTa Pezepdopaa.

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

Habnronenue muHEHYaToro CriekTpa.

HccnenoBanue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACIUY.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PagnoaktuBHOCTB. Alnb(ha-pacman. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4ECHHE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHble H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOIIETO U3IIyYeHUs. BiausiHue painoakTHBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprus CBS3U HYKIOHOB B siape. SnepHbie cuibl. JlegekT Macchl sapa.

SAnepusie peakuuu. Jenenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
VOPABJISIEMOTO  TEPMOSIIEPHOTO CHHTE3a. JKOJOTMYECKHE aCMEKThl Pa3BUTUS  SIECPHOU
SHEPTeTUKH.

MeTtonbl perucTpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YACTHULL.

@yHIaMeHTAlIbHbIE B3aUMOJEUCTBUSA. bapnonsl, Me30HbI U sentoHsl. [IpencraBnenue o
CranpaptHoit monienu. KBapk-rirooHHass MOJCINb aJpOHOB.

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

EnuncTBO dusnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpOWCTBA U TEXHOJOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa Bunbcona,
SIEPHBIN  pEaKkTop, TEPMOSIEPHBIN peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKoB YacTHIL (TI0 TOTOBBIM (OoTOTrpadusiM).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenune nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranbl pa3BUTUA acTpoHOMUU. [IpukinanHOe 1 MUPOBO33pEHUECKOE 3HAUYEHNE ACTPOHOMUH.
[IpuMeHUMOCTh 3aKOHOB (DUBHKH IS OOBSICHEHUS TPUPOJIBI KOCMHUYECKUX 0OHEKTOB.

Metoapl acTpOHOMUYECKUX HcclienoBaHuA. COBPEMEHHBIE ONTHUYECKUE TEJIECKOIBI,
paanoTeNeCKOMbl, BHEaTMOCc(hepHas acCTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkre 3BE3/bI, IIIAHETHI, NX BUINMOE JABHKEHUE.

Conneynas cucrema.

Comnre. Conaeunast akTHBHOCTh. McTounuk saepruu ComHIla U 3BE31.

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKHU. J{uarpamma «CeKTpaibHbIA KJIACC — CBETUMOCTbY.
3BE3/1bI TJIABHOM MOCIEA0BATENIbHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocieaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMeHHbIE MpPEACTABIEHUS O
MPOUCXOKICHUH 1 dBoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.



Muineunsiii [lyts — Hama I'anaktuka. [lonoxenue u nuxenne Connua B ['anaktuke. Tumnbl
rajaktuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonioodenus.

Habmroienus 38€31H0ro HeGa HEBOOPYKEHHBIM IT1a30M C HCIIOJIb30BAaHHEM KOMITbIOTEPHBIX
MPUIOKEHUH JUIS OTIpeIeIeHUsI TIOJI0KEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipkue 3BE3/bL.

HabGmonenus B Teneckon JIyHbl, IU1aHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKHl MPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BEITUYUH C UCTHOIb30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTEIIbHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHUuN  ¢u3nueckux BeauyuH. OLEeHKa TIpaHUl
MOTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX U3MEPEHUII, CCIIeIOBAaHMI 3aBUCUMOCTEN (PU3NYECKUX BETTUYHH,
NPOBEpPKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMAaTHUYECKHX pa3jeiax
«Y4eHUUECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

O000marniee nOBTOpeHHUeE.

O6o0mieHne W cuUcTeMaTu3alus COJAEpXKaHUS  pa3ienoB Kypca «MexaHHKay,
«Momnekynsipaas (GU3HKa U TEPMOJUHAMHKAY», «DIEKTpoauHaAMHUKa», «KoineOaHus ¥ BOJHEI,
«OCHOBBI CIIEIUAIBHON TEOPUHM OTHOCHTENbHOCTHY», «KBaHTOBas Qu3uka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponb ¢u3ukm U acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIbHON U
ATHYECKOH chepax 1esTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAUYEHHE OIMHCATEIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEIHLHON U
nporHoctTudyeckoi GpyHkuuid pusmdeckoit Teopuu, poib GU3NYECKON Teopur B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBSI3H.

N3yuenne kypca puzuku yriayonéHHoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢ yu4éToM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIIEHUE, HAy4YHBIH (hakT, rumore3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIILHBIE
npuOopsl, udposas nadbopaTopus.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIUU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO. BEKTophl M HX
MPOEKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOpOB. [Ipou3BOMHBIE 3NIEMEHTApHBIX (DYHKIIUU.
[Tpu3Haky no100us TPEYroOIbHUKOB, OIPEIeICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpudeckue sIBICHUS B )KMUBOU IPUPO/IE, KoJebaTeabHbIE IBUKEHUS B )KUBOI
IPUPOZE, DSKOJIOTMYECKHE PUCKH TpU IPOU3BOJACTBE DJIEKTPOIHEPTUH, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpenbl, yJIbTPa3BYKOBAas JIMArHOCTHMKA B MEIUIMHE, ONTHYECKUE
SIBJIEHUSI B YKUBOW MPUPOJIE.



Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKAas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marauTHBIC TONMIOCAa 3€MIIM, 3aJIS)KW MAarHUTHBIX PYA, (POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, ceficmorpad.

Texnonozua: NpUMEHEHUE NTOCTOSHHBIX MArHUTOB, JIEKTPOMATHUTOB, MIEKTPOIBUIaTENb
SxoOu, reHeparop IEPEMEHHOIO TOKAa, HWHAYKLMOHHAs IeYb, JMHUM 3JEKTpoliepenad,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasi IUArHOCTHKA B TEXHUKE, IPOCKLMOHHBIM anmnapar, BOJIOKOHHAs OITHKA,
CoJHeyHasl OaTapesi, CIIyTHUKOBbIC IIPUEMHMKH, SJIEPHAs SHEPIeTUKA U HKOJIOTMYECKUE ACTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DHU3uKay J0JKHBI OTpaXxaThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMLMOHHBIM LIEHHOCTSIM POCCHUHCKOro  OOIIECTBa,
pacuMpeHre *KU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JESITEIbHOCTH, B TOM YUCIIE B YACTHU:

rpakIaHCKOr0 BOCIIUTAHMA:

e Cc(hOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

e MPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
IICHHOCTEIA;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

e yMEHHE B3aUMOJICHCTBOBaTh C COLMUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

e TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOM JECATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOM IPaXkAaHCKOM NIAEHTUYHOCTH, MATPUOTU3MA;

e IICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;

e  CIOCOOHOCTD OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI M [IECHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;

e 0CO3HaHME JMYHOI'O BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

e OCTETHMYECKOE OTHOUIEHME K MHpPY, BKIIOYas D3CTETUKY HAy4yHOIO TBOPYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpPEC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (HU3UKU Ha
IPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHMUSA:

e c(OpMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

e IUIAHUPOBAHUE M OCYLIECTBIIEHUE JEHCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

e pacIIUpeHHE ONbITa JEATEeIbHOCTH HKOJOTWYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUU 10 (PU3HKeE.



HECHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3MKH  OCYIIECTBIATH  NPOEKTHYIO W HCCIEAOBATEIbCKYIO  JIESTEIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIHO (DOPMYITUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEACIIATD LENH JEATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HPOTHBOPEYMsS B PACCMATPUBAEMbIX (DU3HUYECKHX
ABJICHUSX;

pa3pabarbiBaTh IUIAaH pEHICHUS NTpoOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

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

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBareibCcKue AeiCTBHUA.

BJIa/IETh HAYYHOW TEPMUHOJIOTHUEHN, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (DU3HMUECKON
HaYKU;

BJIaJIETh HaBbIKAMU y4eOHO-HCCIIE0BATENBCKOM U MPOEKTHON AEATENbHOCTH B 00JaCTH
(Gu3MKM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB
pemieHus 3aaad  (U3MUECKOTO COJIEp)KaHUs, MPUMEHEHHMIO pa3JIMYHbIX METOO0B
MIO3HAHMS;

BJIAJIETh BUJAMHU JIEATEIBHOCTHU I10 IOJYyYEHUIO HOBOTO 3HAHMsI, €T0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BbIIBUraTh
TUIOTE3Y €€ PEeLIEHUs], HAXOAUTh apIyMEHTHI JIJIS I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAIN3UPOBATh MOJYYEHHbIE B XOJ€ pELIEHUS 3a7auyd pe3yibTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON J1E€ATETLHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS 1O (Pr3HKe B MPAKTHUUECKYIO 001aCTh KUZHEAESATENbHOCTH;
yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTb OPUTHHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

PatGora ¢ undopmaumeii:



BJIQJICTh HABBIKAMH ITOTYICHUS HHPOPMAITUU GU3HIECKOTO COJICPIKAHUS U3 UCTOUYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISTh MOUCK, aHAIN3, CUCTEMATHU3AIHI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3INYHbIX BUIOB U (hOPM MIPEIICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AIMOHHBIX 331ad C
coOmrofecHreM TpeOOBaHWUN  APrOHOMUKHM, TEXHHUKH O€30MacCHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B Pa3IMUHBIX (opmarax ¢ y4éTom
Ha3Ha4YeHHWs] WH(POpMAIMU U IEJEBOW ayqUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMy
MIPEJICTABICHHS U BU3YyaTH3aI[1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHUE HA ypOKaX (PH3UKU U BO BHEYPOUHOU EATEIHLHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,
pPa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHMS C MCIOJb30BAHHEM SI3bIKOBBIX
CPENCTB;

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUIYAITBHON PabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUI ¢ yU€TOM OOIIUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1LI€JIM1 COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JIEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATh IUIAH JACHCTBHUM, pacupeneisTbh pOiu ¢
y4€TOM MHEHHMI YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OLICHMBATh KayeCTBO CBOErO BKJIaJa M Ka)XJOTO YYacTHHKA KOMAaHAbl B OOIIUN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3ULIHUKA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMUYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEIbHOCTh B 00JaCTH (DPUBHUKU U
ACTPOHOMMH, BBISBIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs] pacUE€THHIX M KaueCTBEHHBIX 3ajady, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTECHMIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMETa Ha OCHOBE JIMYHBIX NMPEATOYTCHUIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHHMIO U TPOSIBICHUIO JSPYAUIMH B 00JacTH (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JAaBaTb OLUCHKY HOBBIM CHTYallUAM, BHOCUTH KOPPCKTUBLI B JACATCIBHOCTH, OICHHUBATDH
COOTBETCTBUEC PEIYJIbTATOB LECIIAM;



BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pe(IICKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nponecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NpPOrpaMMbl MO (U3MKE AJis
YPOBHSI CpeHero o0miero o0pa3oBaHus y 00y4alOUINXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
WHTEJIIEKT, MPEANOIaralonui ChoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOUIEr0 CIHOCOOHOCTh IOHMMATh CBOE SMOIHMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHHS Pa3BUTHSI COOCTBEHHON YMOLIMOHATIBHON c(epbl, ObITh
yYBEpEHHBIM B ce0e;

CaMOpEryJIMpOBaHKsl,  BKJIIOYAMONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTb 32 CBOE IMOBEICHHE, CIIOCOOHOCTh aJaITHPOBATHCS K IMOLMOHATBHBIM
U3MEHCHUSIM M POSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAKOUIEH CTPEMJICHUE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTb, HCXoas U3 CBOUX BO3MO)KHOCT€I>1;
OMIIATUH, BKJIFOYAOIICH COCOOHOCTh MOHMMATh YMOLUOHAIBHOE COCTOSHHE APYTHX,
YIUTBHIBATh €r0 IPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
CONICPSIKUBAHUIO;

COIIMAJIBHBIX HAaBBbIKOB, BKIOYarOIIUX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JPYTUMH JIFOAbMH, 3200 THTBCSI, IIPOSIBIISITH HHTEPEC U pa3peiiath KOH(IUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K konny oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYEecKOH,
COLIMAJILHOW M ATHYECKOM cdepax AEsITeNIbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HON KapTUHE MUPA, 3HAYEHUE OINCATEIbHOM, CHCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QyHKIMH (u3nueckoi TeopuH — MEXaHHKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOI TeOpUU B POPMHUPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS IPUMEHUMOCTU MoJienel (PU3HUeCKUX Tell U MPOLIECCOB (SIBJIECHUN):
UHepIHalibHas cucTeMa OTcuéra, abCONIOTHO TBEPIOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOTHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNpyroe U abCOIIOTHO HEYIPYTroe CTOJIKHOBEHHSI, MOJIENH ra3a, )KUJKOCTU
U TBEPAOro (KpUCTAJUIMYECKOTO) Tella, UJIeabHbBIN ra3, TOYEUHBIH 3apsi, 0JHOPOJAHOE
DIIEKTPUYECKOE TI0JIE;

pa3nuyarh YCJIOBUS (TpaHMIbI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BAaHNsl YACTHBIX 3aKOHOB;



QHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE MPOLECChl M SIBICHUS, HUCIOIb3YS
OCHOBHBIC TIOJOKEHUSI M 3aKOHBl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
IBUKEHUS, (OpPMYJIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBW)KCHHS, MPEOOpa3OBaHUS
["anunes 11 CKOPOCTH U NepeMenieHus, 3aK0oHbl Hbr0TOHA, TPUHIUIT OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOHbl COXPAaHEHMUS HMIIyJlbCa U
MEXaHUYECKOW SHEPIHH, CBSI3b PaOOTHI CHIIBI ¢ U3MEHEHHEM MEXaHHUYECKOW IHEPTHUH,
yCIIOBUSL paBHOBECHS TBEPAOIrO Teja), MPU STOM MCIOJIb30BaTh MaTeMaTHYECKOE
BBIpQXXCHHE 3aKOHOB, YyKa3bIBaTh YCJIOBUS NPUMEHUMOCTH (PU3UYECKMX 3aKOHOB:
npeoOpazoBanuil ['anmunes, BTOpOoro u TpeTbero 3akoHOB HbrOTOHA, 3aKOHOB
COXpaHEHHUsI UMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHATM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCHl M SBJICHUS, MCIIONb3Ysl OCHOBHBIC
nonioskenuss MKT u 3akoHbI MOeKyIsipHON (PU3UKK U TEPMOJIUHAMUKY (CBS3b aBICHUS
UJEANbHOIO ra3a CO CpEeIHEW KUHETUYECKON SHEepruedl TEeIUIOBOIO JBUKEHUSA U
KOHIIEHTPALUEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KHHETUUECKON
SHEpPrueil TEIUIOBOTO JBMKEHMSI €ro YacTHl], CBS3b JaBJICHUS HAEaJIbHOIO Ta3a ¢
KOHILIEHTpaluenl MOJIEKYJ U €ro TeMIiepaTypoii, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaX),
IIPU 3TOM HCII0JIb30BAaTh MATEMATUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBATh YCIIOBUS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

AQHAIM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SBIICHUS, HCIONb3yS OCHOBHbBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DJIEKTPUIECKOTO 3apsija,
3akoH KylioHa, NIOTEeHIMaIbHOCTh AIEKTPOCTATUUECKOTO [10JIsL, IPUHIUI CYTIEPIO3UIIUH
AIIEKTPUYECKHUX IOJIEH, IPU ITOM yKa3bIBas yCcJIOBUS NPUMEHUMOCTH 3aKoHa KysoHa, a
TaK)Xe MPAKTUYECKU BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisl yyacTKa Lenu U IS
3aMKHYTOM 3JIeKTpu4ecKoi menu, 3akoH Jlxxoynsa—Jlenua, nmpasuia Kupxroda, 3akoHbl
®dapanes s JJIEKTPOIU3a);

ONMMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBIEHMSI, HCIIONb3Yys BEJIMYUHBL: IEpeMEIlEHNE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMbI TE€Jl, CHJIa, MOMEHT CHJIbI, 1aBIICHHE,
MOTEHIIMANIbHAsl SHEPrusi, KUHETHUYeCKas HHEpPrus, MexaHudeckas HHeprusi, padora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJla yIIPYroCTH, CUjla TPEHUs,
MOIIIHOCTb, SHEPTUS B3aUMOACHCTBUS Tea ¢ 3eMi€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroit aedopmanuu Mpy>KUHBI, KOJHMYECTBO TEIUIOTHI, a0CONMIOTHAs TeMIeparypa
Tena, paboTa B TEpPMOJAMHAMUKE, BHYTPEHHSISI DHEPT Ul UCaIbHOTO OJJHOATOMHOTO Ta3a,
pabota wuaeanbHOrO Trasza, OTHOCHTENIbHAs BJIAXHOCTh Bo3ayxa, KIIJ[ wmmeanpHOTO
TEIUIOBOTO JIBUTATEJNsl; IEKTPUUYECKOE I0JIe, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HaIpsOKEHHOCTh TOJIA TOYEYHOIO 3apsija WIM 3apsHKEHHOTO IIapa B BaKyyMe M B
JIUAJIEKTPUKE, TOTEHLUMAN BJIEKTPOCTATHYECKOrO IO, Pa3HOCTh IOTEHIMAJIOB,
AEKTPOABIIKYILAs CHJIA, CUJa TOKa, HamlpsyKEeHHE, MOLIHOCTh TOKAa, 3JIEKTpUYecKas
€MKOCTB IIJIOCKOTO KOHIEHCATOpa, COMMPOTUBIIEHUE YYACTKA LENH C MOCIEA0BATEIbHBIM
U TapajuieNbHBIM COEAUHEHUEM pE3UCTOPOB, DHHEPrus HDIEKTPUUECKOro TOJIA
KOHJEHCATOPa;

00BSACHATH OCOOEHHOCTH MPOTEKaHUs (U3NYECKUX SIBJICHUIN: MEXaHUYECKOE ABM)KEHUE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, UcmapeHue, KUIMEeHHe W KOHJCHCAIWs, TUIaBJICHHWE W KPHCTaUIA3allvs,
HaIpaBJIE€HHOCTh  TEIUIONEPENayu, dBJEKTpU3alusi Tel, HKBUIOTCHIHAIBHOCTh
MOBEPXHOCTH 3apsKEHHOT0 MPOBOIHUKA;



MIPOBOJIUTH MCCJICIOBAHKME 3aBUCHUMOCTH OJHOW (DU3WYECKON BEIMYMHBI OT JIPYrou C
UCIIOJIb30BAHUEM IIPSMBIX M3MEPEHUH, IMPU OTOM KOHCTPYHPOBAThb YCTAHOBKY,
(UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJC
rpaguKoB C y4€TOM aOCOJIFOTHBIX IOTPEIIHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI 10
pe3yJibTaTaM UCCIEOBAHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYMH, NPU STOM BHIOHMPATH
OHTHMaJIBHblﬁ MCTO/L I/ISMepeHI/IH, OLICHUBAThH a6COJHOTHBIC U OTHOCHUTCJIIBHBIC
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX HU3MEPEHUI;

MPOBOJUTH OMBITHI IO MTPOBEPKE MPEJI0KEHHON TMIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOuparh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh [10JIyYE€HHBIE PE3YJIbTAThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOM TUIIOTE3bI;

coOro1aTh mpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCICAOBAHHN B pamMKax
y4eOHOTr0 IKCIEPUMEHTA, MPAKTHKyMa M y4eOHO-HCCIIeN0BATEeILCKOW MU IMPOCKTHOMN
JESTEIIbHOCTH C WCIOJIh30BAHUEM W3MEPHUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000pyI0BaHNS;

pemaTh pacu€THBIC 331291 C SIBHO 33JJaHHOM U HESIBHO 3a/IaHHON (PU3HYECKOM MOJICTIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJENH,
OTBeYaroIIei TpeOOBaHUAM 3a7auu, MPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYJIaTI)I (1)I/I3I/I‘-ICCKI/IX TCOpI/Iﬁ HpI/I HUCIIOJIB30BAHUHN MATCEMATHUYCCKUX MCTOI0OB
peuieHust 3ajad, MPOBOAUTH pPacy€Thl HAa OCHOBAHMM MMEIOIIMXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
HOJIyT-ICHHI)IX pe3y.HI>TaTOB;

pelaTh Ka4eCTBEHHbIE 3a]aul, TpeOyIoLe MIPUMEHEHNs 3HaHUH U3 pPa3HbIX Pa3/ieiioB
Kypca (U3MKH, a TakKe HHTETrpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
I/ISYIIGHHI)IG 3aKOHBI, SaKOHOMGpHOCTI/I nu (1)I/ISI/I‘I€CKI/IC SBJICHUA,

HUCITIOJIB30BAThH TeOpeTI/I‘IeCKI/IG 3HAHUA OJIA O6T)$ICHGHI/I$I OCHOBHBIX HpI/IHIII/IHOB pa6OTI)I
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOILIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

AHAIM3UPOBATh U  OLIGHUBATh TMOCNIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJIOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU TMPOILIeCCaMH, C TO3HUIUN
9KOJIOTHYECKOM 0e30IacHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
IIPUPOJOINOIB30BAHUH, a TAKKE Pa3yMHOM HCIIOJIB30BAaHUN JOCTHKEHUW HAyKd W
TEXHOJIOTHH JIJIs TaTbHEHUIIero pa3BUTHS YEI0BEYECKOTO O0IIECTBa;

MPUMEHSTh pa3UYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
HUCITOJIB30BAHUEM COBpeMeHHBIX I/IHCbOpMaL[I/IOHHBIX TGXHOHOFI/IfI, HpI/I 3TOM
HUCITIOJIB30BAThH COBpeMeHHBIe I/IH(l)OpMaHI/IOHHI)Ie TEXHOJIOI'HU JJIA ITIOUCKA, nepepa60TKH
U TIPeAbABICHUS YIeOHON U HAYYHO-TIOMYISIPHON WH(GOPMAIIUU, CTPYKTYPUPOBAHUS U
UHTEPIIPETAMU HHPOPMAIINH, TIOTYYCHHONW M3 Pa3IMYHBIX HUCTOUYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATH TMOJy4aeMyl0 HWH(GOPMAIMIO W OIIEHWBATh €€ JTIOCTOBEPHOCTh Kak Ha
OCHOBEC UMCHOLINXCA 3HaHI/II71, TaK 1 HAa OCHOBC aHAJIN3a NCTOYHHUKA I/IH(bOpMaHI/II/I;
MpOSIBJIAT OpPraHU3allUOHHBIE M [IO3HABATENIbHbIE YMEHHUS CaMOCTOATEIbHOIO
NpUOOpETEHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOJHEHHUS MPOEKTHBIX U y4eOHO-
HCCIIEI0BATENECKUX padoT;



paboTaTh B TpyIIEe C WUCHOJHCHHWEM Pa3IMYHBIX COIUAIBHBIX POJICH, IUIAHHPOBATH
paboTy TpYMNIbI, pPAMOHATBHO PACHPENesITh IeATEIbHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHUE
paccMaTpuBaeMou poOIIeMBl,

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW — JICATENBHOCTH  I10
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonmy oOyuenust B 11 Kknacce npeIMETHbIE pe3yabTaThl Ha YriyOJIEHHOM YpOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHUI:

IOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOH, TEXHOJOTMYECKOH, COLMAIBHOW U
ATHYECKON cdepax IesTeIbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON €ATEIHHOCTU YEJIOBEKA U
JAIBHEWINEM  HAy4yHO-TEXHMYECKOM  pa3BUTHM,  3HAUYECHHE  OIMCATEIIBbHOM,
CHUCTEMaTU3UPYIONIeH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (YyHKIMHA (pu3nyeckoin
TEOpUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOpUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, ponb GU3NUECKOl Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHUHE MHUpPA, MECTO (pu3nyeckol KapTHUHBI MUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJE;

pa3nuyarth yciaoBUs MPUMEHUMOCTH MOJIeNel (PU3MYECKHX TeJl U IPOLECCOB (SIBICHUH):
OJIHOPOJHOE DBJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0Ji, TapMOHUYECKUE
Kosie0aHus, MaTeMaTHUYeCKMi MAasTHHUK, UACAIbHbIM NPYXHUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€aJIbHBIA KOJIeOaTeIbHBIH KOHTYp, TOHKas JIMH3a, MOJiesIei
aToMa, aTOMHOT0 si/ipa U KBAaHTOBOM MOJIEJIH CBETA;

paznu4arhk yciuoBus (TpaHUIBI, OOJACTH) NPHUMEHUMOCTH (PH3MYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIMH XapakTep (yHJaMEHTAJbHBIX 3aKOHOB M OTrPaHUYEHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMSI, UCIOJb3Ys
OCHOBHBIE TIOJOXEHUSI M 3aKOHBbl JJEKTPOAMHAMUKH M CIIELUAJIbHOW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHHUs JIEKTPHUUYECKOro 3apsia, cuia AmIiepa, cuia
JlopeHnia, 3aKOH DJIEKTPOMarHUTHOM MHAYKIMM, npaswio Jlenma, cBsa3zp OC
CaMOMHYKIUH B AJIEMEHTE 3JIEKTPHUUECKOH LIETIH CO CKOPOCThIO U3MEHEHHUSI CUJIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHA);

aHAJTM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOLIECCHI U SIBIICHUS, UCIIOJIB3YsI TIOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OiHIITeHHa a1 (hoTor(dexTa, mepBblid U BTOPOH
nocTynaTel bopa, mpuHIMI COOTHOIIEHUs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUsI 3apsIOBOr0 M MacCOBOTO YKCENl U SHEPTUU B SIEPHBIX PEAKLMIX, 3aKOH
PaMOaKTUBHOTO pacraja);

OTUCHIBATh (PU3MUYECKHE MPOLECCH! U SIBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
IIEKTPUYECKOTO OIS, TOTEHIIMAJ AIEKTPOCTATUYECKOTO MOJIS, pAa3HOCTh NOTEHLINAJIOB,
JNEKTPOABIKYIAS CHJIa, WHIYKIMS MarHUTHOTO IIOJIs, MAarHUTHBIA IOTOK, CHUJa
AmMriepa, HMHAYKTUBHOCTb, OJJIEKTPOJBIDKYILAS CHJIa CAaMOMHAYKLIHUH, OSHEPrus
MarHMTHOT'O TOJIS IPOBOJHUKA C TOKOM, PENATUBUCTCKUN UMITYJIbC, ITOJHASL SHEPTUs,
SHEPrusl MOKOSI CBOOOJHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsj siipa, SHEPTUs CBS3U A1pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
UHIYKIMS, CAMOMHIYKIIHS, Pe30HaHC, HHTepdepeHns BoIH, AMdpakius, Aucnepcus,



MOJTHOE BHYTPEHHEEe oTpakeHue, potodnekrpudeckuid 3¢pdext (poroaddexr), anbda- u
Oera-pacmajsl siiep, TaMMa-u3nydeHue saep, GU3ndecKue MPUHIUIBI CIIEKTPATBHOTO
aHanu3a 1 paboThI J1a3epa;

OTIpeIeIATh HANpaBJIeHUE MHIYKIUM MArHUTHOTO MOJI MPOBOJAHHMKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;

CTPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pPacCUUTHIBATH €r0 XapaKTePUCTHKHY;

MPUMEHSTh OCHOBOIIOJIAralOIMe aCTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIS
aHayM3a U 00bSICHEHUS (PU3UUECKHUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTAIAKTHUECKOMN cpesie; MBUKEHUS HEOSCHBIX Tell, IBOJIOIUM 3BE3N U
Bcenennoii;

IIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH C HUCIOJIb30BaHUEM
PSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBAThH pPe3yIbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAC TpPadUKOB C YIETOM
aOCONIOTHBIX ~ TOTPEIIHOCTeH W3MEPEeHHM, JIeNaTh BBIBOABI IO  Pe3yIbTaTaM
UCCIICJIOBAHUS,

MPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PUINYECKUX BEIMYMH, MPH ITOM BBIOHPATH
ONTHMAJBHBIA METOJ W3MEPCHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MIPOBOJMTH OIIBITHI 110 MTPOBEPKE MPEATI0KEHHOM TMIOTE3bI: MJIAHUPOBAThH SKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBLHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JIeJIaTh BBIBOJI O CTATyCe MPEJIOKEHHON THITOTE3bI,

OTHMCHIBATh METOJIBI IOJyUYCHUSI HAYIHBIX ACTPOHOMHUYECKIX 3HAHU;

coOnronarh mpaBuia 0e30MacHOro Tpyaa IpH MPOBEICHUU HCCIENOBAHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESTSIIbHOCTH C WCIOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB H JTAOOPATOPHOTO
000pyI0BaHNS;

peliaTh pacuéTHBIE 337a4H C SIBHO 33JJaHHON U HESIBHO 33/IaHHOM (PU3HUECKOI MOJIETbIO:
HA OCHOBAaHMU aHalW3a YCJIOBUS BBIOUPATh (UINYECKHUE MOJAETH, OTBEYAIOIIUe
TpeOOBaHUAM 3aJIa4¥, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIaTh
(UBHYECKUX TEOPHA MPU UCTIOIH30BAHUN MATEMATUYECKUX METOJOB PEIICHHS 3a/1ad,
MPOBOAMTH PACYETH HA OCHOBAaHUH UMEIOITNXCS JAHHBIX, aHATTU3UPOBATh PE3YIbTAThI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM MOJYYEHHBIX Pe3yIbTaTOB;

penaTh Ka4eCTBEHHBIE 33aJ]a4d, TPEOYIONTe MPUMEHEHUS 3HAHUH U3 Pa3HBIX pa3JieioB
Kypca (DUM3WKH, a TakKe WHTETPAMH 3HAHWW U3 JPYTUX TPEIMETOB ECTCCTBEHHO-
HAyYHOTO IMKJA: BBICTpAaMBaTh JIOTHYECKYIO IIETIOYKY PACCYKISHHH C Omopod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHUS,

HCIIOJTb30BaTh TEOPETUICCKHIE 3HAHUS JUISI OOBICHEHUS OCHOBHBIX IMPUHITUTIOB Pa0OTHI
HU3MEPUTEIIEHBIX TPHOOPOB, TEXHUYESCKUX YCTPOHCTB M TEXHOJOTUICCKUX MTPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh M  OICHWUBATh IOCICJICTBUS OBITOBOH W  TPOU3BOICTBCHHOMN
NESTEIbHOCTH YeJOBEKa, CBsI3aHHOW ¢ (U3MYECKHMMH TMpoIleccaMu, C TO3HIHMA
IKOJIOTHUYECKOM 0e30MacHOCTH, MIpeICTaBICHUIA 0 paroHaIbHOM



MPUPOAOIOIBb30BAHNH, A TAKKE PA3yMHOM HCIOJIb30BAHUM JIOCTHKEHUN HAyKH H
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUYHbBIE CTIOCOOBI Pa0OTHI ¢ MHPOpMaIUel (U3MIECKOTO COJEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHH, TIPH  ITOM
HCITOJIH30BaTh COBPEMEHHBIE MH(POPMAITMOHHBIC TEXHOJIOTHH ISl IOMCKA, TepepadoTKU
U MPEAbSBIICHUS YIeOHON W HAYYHO-TIOMYJISIPHOW WH(OPMAIIUU, CTPYKTYPHPOBAHUS H
UHTEPIIPETAIIMA WHPOPMAIINH, TIOTYYCHHONW M3 Pa3IMYHBIX HUCTOYHUKOB, KPUTHICCKHU
aHAJIM3UPOBAThH IMOJIy4aeMyr0 MH(POPMAIMIO W OIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOLITUXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHUKA MH(HOPMAIIHH;
NpOSIBJIATh OPraHU3allMOHHBIE M [O3HABATEIbHBIE YMEHHUS CaMOCTOSITEIILHOTO
npuoOpeTeHus: HOBBIX 3HAHUN B TMPOLIECCE BBIMIOJIHEHUS MPOEKTHBIX M Y4eOHO-
HCCJIeI0BATENIbCKUX padoT;

paboTaTh B TpYIIE€ C WCIOJHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIeH, TUIAHHUPOBATH
paboTy Trpymnmbl, pPANMOHAIBHO PACIPENCISITh JAEATEIbHOCTh B HECTAaHJIAPTHBIX
CUTYaIUsIX, aJIeKBAaTHO OIICHUBATH BKJIAJ KaXJIOTO U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE
paccMaTpuBaeMoi POOJIEMBI,

OPOSBIATE MOTHUBALMIO K Oynymed mpodecCHOHATbHOW — JEATENBHOCTH IO
CHEIUATBHOCTIM (PH3UKO-TEXHUIECKOTO TTPODHUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyectBo yacon DJ1eKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (mudposbie)
Kontpoabnbie | IlpakTuyeckue
n/n | NporpaMMsl Bcero o0pa3oBaTteIbHbIE
padoTbI padoTsI
pecypcbl
Paznen 1. HAYUHBIW METO/I IO3HAHMSI IIPUPO/IbI
. bubnuoreka [IOK
11 HayuHs1it MeTO] TO3HAHUS IPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Hroro mo paznemy 6
Paznen 2. MEXAHUKA
Bu6nmoreka [JOK
21 Kunemaruica 10 1 https://m.edsoo0.ru/f16b68d7
bubmmoreka IIOK
2.2 1
Auramica 0 https://m.edso00.ru/f16b68d7
i bubnuoreka [IOK
23 Cratiica TBEpAOro Tena > 1 https://m.edso00.ru/f16b68d7
bubmuoreka LIOK
24 3aKOHBI COXpaHEHHSI B MEXAHUKE 10 1 https://m.edsoo.ru/f16b68d7
Hroro o pasneny 35
Pazgen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJNHAMUKA
. bubmuoreka LIOK
3.1 OCHOBBI MOJIEKYJISIPHOKWHETHYECKOHN TEOPUHU 15 1 https://m.edsoo.ru/fL6b68d7
bubmuoreka LIOK
3.2 TepmoannaMuka. TemnoBble MalIHBI 20 1 httos://m.edsoo.ru/fL6b68d7
33 ArperatHblie cocTOsTHUS BemecTBa. Da3oBbie 14 1 Bu6nmoreka [JOK
' HEPEXO/IBI https://m.edsoo.ru/f16b68d7
Uroro no pazneny 49
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Pazpen 4. JIEKTPOJAMHAMUKA

bubmnoreka LIOK
4.1 dneKTpHrecKoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6nmoreka [JOK
4.2 [TocTossHHBIHN 3NIEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6nmoreka [JOK
4.3 TOKH B pasiHHHBIX CpeAax 6 https://m.edsoo.ru/f16b68d7
Hroro mo paznemy 54
Paznen 5. ®DU3UYECKHI NPAKTUKYM
| N bubnuoreka [IOK
5.1 Ou3nIecKuii MPaKTHKYM 16 16 httos://m.edsoo.ru/fL6b68A7
Hroro mo pasneny 16
bubnunoreka LIOK
Pesepiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 170 16
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11 KJIACC

KoaundyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoabnsie  IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsI
pecypcsl
Pazuen 1. JIEKTPOJIUHAMUKA
Bu6nnoreka [JOK
1.1 M 14
AriHTHoe HoJe https://m.edsoo.ru/39859ef1
bubnuoreka LIOK
1.2 DneKTpoMarHuTHas! HHIYKIHS 13 1 htts://m.edsoo.ru/39859ef1
Hroro mo paznemy 27
Paznen 2. KOJIEBAHHU S U BOJIHBI
Bu6nnoreka [JOK
2.1 Mexanunueckue KoebaHus 10 htts://m.edsoo.ru/39859f1
bubmmoreka IIOK
2.2 1
DNEeKTPOMarHUTHEIE KOJICOaHUs 5 htts://m.edsoo.ru/39859f1
23 MexaHu4ecKue U 3JIEKTPOMArHUTHBIE 10 1 bubmmorexa [IOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmmoreka IIOK
2.4 2 1
Onriia ° https://m.edso0.ru/39859ef1
Wroro no pazneny 60

Pa3nen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 OcHoBel CTO 5 1

Hroro mo pazneny 5

bubmuoreka LIOK
https://m.edso0.ru/39859¢ef1

Paznen 4. KBAHTOBASI ®PU3UKA

4.1 KopnyckynspHO-BOTHOBOH Ayaln3M 15

bubmunoreka IIOK
https://m.edso00.ru/39859¢ef1
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bubmunoreka LIOK

4.2 o 5
fsika aroma https://m.eds00.ru/39859ef1
43 @®u3KKa aTOMHOTO SIApa U AJIEMEHTAPHBIX 5 bubnuoreka [IOK
' YaCTHIL https://m.eds00.ru/39859ef1
Uroro no pazneny 25

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

Bu6nnoreka [JOK
5.1 DJeMEHTHI aCTPOHOMHH ¥ aCTPO(YUUKU 12 httos://m.edsoo.ru/39859f1
Hroro mo paznemy 12
Pa3nen 6. ®USMUYECKUI MIPAKTUKYM
. Bu6nmoreka [JOK
6.1 Ou3NYECKU MPAKTUKYM 16 16 httos://m.edsoo.ru/39859f1
Hroro mo pasneny 16
Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE
CucremaTu3anus u 0000IIeHe
71 MPEAMETHOTO COAEPAKAHUS U OIbITA 15 bubnuorexa LIOK
' JESATEIILHOCTH, PUOOPETEHHOTO TIPH https://m.edsoo0.ru/39859ef1
nzyueHnu Kypca ¢pusuku 10 — 11 xmaccos
HUroro mo paznemy 15
Bu6nuoreka [JOK
PesepBHOE Bpems 10 https://m.edso00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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INOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
DJ1eKTPOHHBIE
OBBbIE
Hara uzyyenust W (ppOEbI
Ne KoJsmyecTBo yacos o0pa3oBaTeJibHbIE
Tema ypoka
n/n pecypchbl
KP mp ILnan dDakTt
1 ®dusuka — hyHIaMeHTATBHAS HAyKa O IPUPOIE bubmmorexa LIOK
YA Y pupos 03.09.2024 https://m.edsoo.ru/1beef346
9 HayuHb1ii MeTO TO3HAHKS U METOBI Bu6nuoreka IJOK
Uccle0BaHus GU3MUECKUX SBICHUN 04.09.2024 https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TeOpHs B TpoIiecce TO3HAHUS
3 npupoasl. HabmroieHrne 1 SKCIepUMEHT B bubmiorexa LIOK
PHPOABL A P 05.09.2024 https://m.edsoo.ru/34c49931
¢duzuke
4 CriocoObl n3MepeHus QU3NIECKUX BEITNINH bubmiorexa LIOK
P 06.09.2024 https://m.edsoo.ru/ca2def03
5 AOCOIIOTHAS ¥ OTHOCHUTENbHAS TOTPELIHOCTH Bubmorexa [JOK
M3MEpeHUH (PU3NUECKUX BETUUNH 09.09.2024 https://m.edsoo.ru/7f18fda3
Mopenuposanue B ¢puzuke. Pois 1 MecTo
6 ¢m3uku B GOpMHUPOBAHUU COBPEMEHHOM Bbubnuorexa LIOK
Hay4YHOW KapTHHBI MHpPa, B TPAKTHUECKOM 10.09.2024 https://m.edsoo.ru/eabbdedl
JESATEIbHOCTH JIIOAEH
Mexannueckoe JiBmkeHne. Cucrema oTcyera.
7 OTHOCHUTENIFHOCTh MEXaHUUECKOTO IBHKECHUS brbmmorexa LIOK
8 ) 11.09.2024 https://m.edso0.ru/e9a52f02
[psmas 1 oOpaTHast 33]]a91 MEXaHUKU
Pannyc-BexTop MatepuanbHONU TOUKH, €TO
8 MIPOEKITHU Ha OCH KoopauHaT. TpaekTopws. bubnmnorexa [IOK
[Tepemenienue. Cxkopocts. VX mpoekuuu Ha 12.09.2024 https://m.edsoo.ru/30a108a5

OCH KOOPJIMHAT
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PaBHOMepHOG HpﬂMOJ’IHHeﬁHOG JBHXXCHHUC.

9 I'padmyeckoe onrcanne paBHOMEPHOTO bubmmorexa LIOK
p . p p 13.09.2024 https://m.edso0.ru/89ba7190
MIPSIMOJIMHEWHOTO TBUKCHHS
10 CrnoyxeHme mepeMereHnii ¥ CKOpoCTeH. bubnunoreka [IOK
Pemenue 3anau 16.09.2024 https://m.edsoo.ru/761d18aa
HepaBaomepHoOe Bk eHHE. MTHOBEHHAS
11 ckopocTbh. Yckopenue. [Ipsmonmaeiinoe bubmmorexa LIOK
POCTD. P P 17.09.2024 https://m.edso0.ru/a99549a7
IBUKEHHE C TIOCTOSHHBIM YCKOPEHHEM
12 I'paduueckoe onrcanue NpIMOIMHEHHOTO Bubmuorexa [JOK
JBUKEHUS C TIOCTOSHHBIM YCKOPEHUEM 18.09.2024 https://m.edso0o.ru/b7560bbf
CBoOonHOE MajieHne. Y CKOpeHne cBoOOIHOTO
13 ma, eHIfSI 3aBI/IlCII/IMOCTL KOOp WHAT, CKO IlOCTH bubmmorexa LIOK
8 ] PA > CKOp ’ 19.09.2024 https://m.eds00.ru/f738109c
YCKOPEHHS OT BPEMEHU M UX IpaduKu
14 JIBwkeHue Tesa, OpOIICHHOTO MO/ YIJIOM K bubnuoreka [IOK
TOPU30HTY 20.09.2024 https://m.edsoo.ru/71cbb4f5
Kpusonuneitnoe npmwxkenue. JBrmkeHue mo
15 OKPY>KHOCTH. YTJIOBas U JINHENHAsI CKOPOCTb. Bubmuorexa [JOK
[Tepuon u wactora. LleHTpOCcTpeMHUTENHEHOE U 23.09.2024 https://m.edso0o.ru/33196fbe
MIOJTHOE YCKOPEHHE
bubmoreka IIOK
1 K HK "
6 OHTPOIIbHAs padoTa o Teme "Kunemarica 24.09.2024 https://m.edso00.ru/1242f32e
[TepBeiif 3akoH HetoToHa. MHepunanbHble
17 cucTeMbl oTcuéTa. [I[puHINI OTHOCHUTENHOCTU bubmmorexa [IOK
- PHHI R 25.09.2024 https://m.edsoo.ru/5a%e4a64
lanmunes. HemnepransHbie CUCTEMBI OTCUETA
18 Cuna. PaBHOAeHCTBYIOIIAS cuna. Bropoit Bu6nmoreka IJOK
3akoH Heiorona. Macca 26.09.2024 https://m.eds00.ru/141d3837
bubmuoreka IIOK
19 B i .T 5 H
SAMONCHCTBHE TEll. © POTHH SAOH LipIoToHa 27.09.2024 https://m.edsoo.ru/57dba505
20 [pusanun cyneprnosuiun cui. Pemenne 3agaq Bbubmuorexa LIOK
Ha IpUMeHeHNe 3akoHOoB HproToHa 30.09.2024 https://m.edsoo.ru/bdf997fb
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3aKoH BCEMHUPHOT'O TATOTCHHA.

21 OKBUBAJICHTHOCTh IPaBUTALIMIOHHOU U bubmmorexa [IOK
. p 8 01.10.2024 https://m.edsoo.ru/9aba2b0a
WHEPTHOH Macchl
99 Cuna TsHKeCTH U YCKOPEHHE CBOOOTHOTO bubnunoreka [IOK
nageHus 02.10.2024 https://m.eds00.ru/22757f26
JIBmkeHre HEOSCHBIX TE U UX UCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBas kocMHUYecKasi CKOPOCTh bubmorexa [IOK
T FHep P ) 03.10.2024 https://m.edsoo.ru/11abfa0a
3akonsl Kemiepa
bubmuoreka LIOK
24 C .3 I'yka. B
#1713 YPYTOCTH. SaKOM & yKa. Bec Tena 04.10.2024 https://m.edsoo.ru/0Oae2cd84
Cuna tpenwust. [Ipupoaa u BUABI CHUIT TPEHUSL. bubmmorexa [IOK
25 JIBM>KEeHHE B )KAJKOCTH U ra3e C YIETOM CHITBI https://m.edsoo.ru/1fa86499
07.10.2024 .
COIIPOTUBJICHUS CPEIBI https://m.eds00.ru/2cb29676
26 Hasnenue. I'mnpocratnueckoe nasnenue. Cuna Bubmuorexa [JOK
Apxumena 08.10.2024 https://m.edsoo.ru/a28aa7ad
AbcomotHo TBepaoe Teno. [locTynarenbHoe U bubmorexa LIOK
21 BpalllaTebHOE IBUKCHHUE TBEPIOTO Tea 09.10.2024 bubmmorexa [IOK
patl A PA o https://m.eds00.ru/2b95d57e
28 MOMEHT CHIIbI OTHOCUTENIBHO OCH BpaICHMUSI. bubnmorexa [IOK
[Tnedo cumbt 10.10.2024 https://m.eds00.ru/653d3459
bubmuoreka IIOK
29 P
CHicHHE sakat 11.10.2024 https://m.edsoo.ru/dc1caac0
CHO)KCHI/IC CHJI, ITPHUIJIOKCHHBIX K TBEPAOM
30 teny. Len T;Di(epcn/l Tena yCJ‘IOBI/IﬂpH ’ bubmmorexa [TOK
4 P i 14.10.2024 https://m.edsoo.ru/9aa79a7d
paBHOBECHA TBEPAOT'O TEJIA. BI/I}IBI paBHOBECHA
31 Kontponbnas padora o teme "/I[nHamuka. Bubmoreka [JOK
Crartuka TBepaoro tena'" 15.10.2024 https://m.edsoo.ru/9f5a574c
Nmnynbc MaTepuaibHOM TOYKH, CHCTEMBI
32 MaTepHaibHbIX ToueK. LIeHTp Macc cucTeMsl Bubmoreka [JOK
MaTepHualbHbIX TOYEK. Teopema o IBHKEHUU 16.10.2024 https://m.edsoo.ru/4bb8294b

LCHTpa MaccC
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I/IMHYJ'ILC CHJIbI U UBMCHCHUEC UMITYJIbCa TCJIA.

33 3aKoH COXpaHEeHHUs UMITyIbca. PeakTuBHOE bubmorexa HOK
p y ’ 17.10.2024 https://m.edsoo.ru/13f0a221
JBIDKEHHUE
MoMEeHT uMIyJibca MaTEpPUAIbHON TOUYKH.
34 IIpencraBienne 0 cOXpaHEHUH MOMEHTA bubnmorexa LHOK
pel P 18.10.2024 https://m.edsoo.ru/d6532eb9
HMMITYJIbCA B IIEHTPATHLHBIX TOJISIX
bu6nmoreka IJOK
P
35 cHieHme sanat 21.10.2024 https://m.edso0.ru/f7706d63
PaGoTa criibl Ha MaJaoOM 1 Ha KOHEYHOM
36 nepemenieHud. I'paduueckoe npeacTaBieHue brbmorexa [JOK
pemelt P e 22.10.2024 https://m.edso0.ru/913974c7
paboThI CHITbL. MOIITHOCTh CHITBI
Kunernueckas sueprus. Teopema 06
37 N3MEHEHUN KUHETUYECKOH DHEPTUU Eubmiorexa OK
. p 23.10.2024 https://m.edsoo.ru/9a5e2e74
MaTepUaIbHON TOYKU
IToreHuManbHBIE U HEITOTEHIMAIBHBIE CUJIEL.
38 ITorennmansHas sHeprusa. Bropas buGnuorexa IOK
H prii. p 24.10.2024 https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMHUUEcKast CKOPOCTh. CBsI3b paObOThI
39 HEMMOTEHIINAJILHBIX CUJI C U3MEHEHUEM Bu6nuoreka IJOK
MEXaHUYECKOW SHEPTHH CUCTEMBI Tell. 3aKOH 25.10.2024 https://m.edsoo.ru/f57b4e01
COXPaHEHHUSI MEXaHUYECKOHN SHEPTUU
Viupyrue u HeyInpyrue CTOJIKHOBEHHS.
40 Y Szgeﬂne Bey If ynrm/l JIST UACaIbHON buGnuorexa IIOK
P PHYIDIH ATA U4 05.11.2024 https://m.eds00.ru/f30f43b6
KUIKOCTH
41 KontponbHas pabora o Teme "3akoHBI Bubmoreka [JOK
COXpaHEHHS B MEXaHHUKe" 06.11.2024 https://m.edsoo.ru/474e7c4a
PasBuTue npencrapieHuil 0 MIpUpOAE TEIIOTHI.
42 Ocunosnble nonoxenus MKT. uddyzus buomiorexa LIOK
’ y3H. 07.11.2024 https://m.edsoo.ru/b0a4445f

BbpoyHOBCKOE 1BHXKEHUE
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Crpoenue razo00pa3HbIX, JKUAKHX U TBEPABIX

43 Tes. XapakTep JBHKEHUS U B3aUMOJICHCTBUS bubmmorexa LIOK
- AapaKiep A A 08.11.2024 https://m.edsoo.ru/c44d02e2
YaCTUIl BEIIECTBA
m Macca u pa3mMepsl MOJIEKYIT (aTOMOB). bubnunoreka [IOK
KonuuectBo Bemecta. [locrosinnas ABoraapo 11.11.2024 https://m.edsoo.ru/c5b72ab7
45 Temnepatypa. TerioBoe paBHoBecue. [llkana Bubmuorexa LOK
Henscus 12.11.2024 https://m.eds00.ru/0070d493
Bu6nmoreka IJOK
46 Pemtenme 327 13.11.2024 https://m.edsoo.ru/1531aba5
N bubnuoreka [IOK
47 Hnear: o ras. I a30Bhic saKoHEL 14.11.2024 https://m.edsoo.ru/1deb2367
48 Ypasuenune Menpaeneepa-Knarmnetipona. bubmmorexa [IOK
Pewienue 3anau 15.11.2024 https://m.edsoo.ru/8d12c328
Bu6nmoreka IJOK
4 A .
o OcomoTHas Temneparypa. 3axon JlanbTona 18.11.2024 https://m.edsoo.ru/14e02d1f
50 N3omporeccsl B eanbHOM rase ¢ Bubmuorexa [JOK
HOCTOSHHBIM KOJIMYECTBOM BEII[ECTBA 19.11.2024 https://m.eds00.ru/68878d51
51 I'paduueckoe npencrapneHrne H30MpPOIECCOB: Bbubnuorexa LIOK
H30TEepMa, H30X0pa, n306apa 20.11.2024 https://m.edsoo.ru/1344327b
bubmoreka IIOK
2 MKT
> OcHoBroe ypasHeHHe 21.11.2024 https://m.eds00.ru/c8094721
bubmuoreka IIOK
53 P
cHierHe sazat 22.11.2024 https://m.edso00.ru/10265a05
CBs13b a0COITIOTHOM TeMIIepaTyphl
54 TepMo;[nHaMpiqecxon CI/‘I’CTGMBI CO cpenHeit httos://m.edsoo.ru/c38af875
KHHETUYECKON dHEPTHEH TOCTYNaTeIbHOTO 25.11.2024
TEIJIOBOTO JIBIXKEHUSI €€ 4aCTHI]
55 O0600IIIeHHE ¥ CHCTeMAaTH3aIl|s 3HAHUH 110 bubmuoreka IIOK
teme "OcHoBel MKT" 26.11.2024 https://m.edso0o.ru/09d12fd8
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bubmunoreka LIOK

56 K 0 "O MKT"
OHTPOIBHA PAbOTA MO TEME TLICHOBEL 27.11.2024 https://m.edsoo.ru/13adad59
TepmoauHaMuveckasi cuctema. 3agaHue
BHeWHUX ycaoBuil s T/I cuctempl. BHemHue
57 1 BHyTpeHHHE napameTpsl. [lapamerpst T/] Bubmuorexa LJOK
CUCTEMBI KaK CpeIHIE 3HaYCHHS BEINYNH, 28.11.2024 https://m.edsoo.ru/5f8d38a3
OIMKCHIBAIOIINX €€ HA MHKPOCKOITMYECKOM
YpOBHE
HyneBoe Hauano TepMOAUHAMUKH.
58 Camonpown3BojbHas penakcanus T/ cuctemsl bubmorexa HOK
P P : 29.11.2024 https://m.edso00.ru/8ec512f0
K TEIUIOBOMY PaBHOBECHIO
59 Mopenb uaeanbHOro ra3a B TEPMOIUHAMUKE. bubnuoreka [IOK
VY cnoBust IpUMEHUMOCTH 3TOH MOJIENH 02.12.2024 https://m.eds00.ru/29355001
60 YpaBuenue Menpaeneepa-Knamnetipona u bubmmorexa [IOK
BBIp@KEHHE [ BHYTPEHHEH DHEPTHH 03.12.2024 https://m.edsoo.ru/bal178d0
BripakeHue 111 BHYTPEHHEH SHEpTUn
61 OJTHOATOMHOT'O HJICATHFHOTO ra3a. Bubnunoreka [IOK
KBazucrarnueckre u HeCTaTHUECKUE 04.12.2024 https://m.edsoo.ru/ac5cac15
MPOLIECCHI
OnemeHTapHas paboTa B TEpMOJINHAMUKE.
62 BBI'-II/ICJIGHI:/IG a%on)l no T Eqmi npoiiecca Ha bubmmorexa LIOK
P P Y rpott 05.12.2024 https://m.eds00.ru/741d5738
pV-nuarpamme
Terutonepenaya kak cnocod U3MEHEHUS
63 BHyTpeHHEH sHeprun T[] cuctems 6e3 bubmmorexa [IOK
P P 06.12.2024 https://m.edso00.ru/3d734561
COBEpILIECHHUS PaOOTHI
64 KouBek1iiys, TeII0NnpoOBOAHOCTh, U3TyUECHHE bubmmorexa [IOK
Hit posox > I 09.12.2024 https://m.edso00.ru/157b54cd
KonmuecTtBo Temmotsl. TermmoémMkocTs Tena.
65 YaenpHas 1 MOJISIpHAS TETIOEMKOCTH Bbubnuroreka [IOK
BEILlECTBA. Y AeNbHAs TEIJIOTa CrOpaHus 10.12.2024 https://m.edsoo.ru/7ba67355

TOIIJIMBa
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66 Pacuér xonuuecTBa TEIUIOTHI IPU bubnuoreka [JOK
Terionepeaayde 11.12.2024 https://m.edsoo.ru/1db5ad4e
67 [Nonstue 06 aguadatHoM npouecce. [lepBoiit bubmmorexa [IOK
3aKOH TEPMOINHAMUKHA 12.12.2024 https://m.edso0.ru/d8098824
68 KonmaecTBo TemmoTs u paboTa Kak Mepsl bubnuoreka [JOK
M3MEHEHUs BHyTpeHHel sHeprun T/ cucteMsl 13.12.2024 https://m.edsoo.ru/b047alcd
BTopoli 3aKk0H TEpMOANHAMUKY JJ1s1
69 aB}II)OBeCHLIX " Hpe agHOBeCHLIXHn OIIECCOB bubmmorexa LIOK
P P POtk ) 16.12.2024 https://m.edsoo.ru/c6f4f464
HeoOpaTiMocTh PUPOTHBIX TIPOIIECCOB
bubmuoteka LIOK
70 IT i . KIT
DUHIGALIE! ACHCTBHA TEILIOBRIX MATIHH A 17.12.2024 https://m.edso00.ru/2e945513
Bu6nmoreka IJOK
71 M KIIA. K
axcnvaibioe suaterue KL Lmer Kapro 18.12.2024 https://m.edsoo.ru/fe3857h9
Bu6nmoreka IJOK
72 P
cHierHe sazad 19.12.2024 https://m.edsoo.ru/b3efal8h
DKOJIOTMUECKUE aCTIeKThI UCITOJIb30BaHUS
73 TEIUIOBBIX JBUTaTenel. TernnoBoe 3arpsi3HeHNE bubmmorexa [JOK
A . ' p 20.12.2024 https://m.eds00.ru/9867aaa7
OKpYIKaroIei cpesibl
bubmuoreka IIOK
74 P
crierHe sazad 23.12.2024 https://m.eds00.ru/c8c70432
75 O00011IeHHE U CUCTEMATU3AIUS 3HAHUI 110 Bubnunoreka [IOK
teMe "TepmoanHamuka. TermnoBble ManIuHb!" 24.12.2024 https://m.eds00.ru/28d62b3f
76 KonTponbHas pabora mo Teme Bbubmuorexa LIOK
"TepmoanHamuka. TernaoBble MalIHb!" 25.12.2024 https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBanue u koHAeHCanus. Mcmapenue
7 u KII)/IHeHII)/Ie VY nenbHas TemeTaIl ’ bubmmorexa [IOK
e 26.12.2024 https://m.eds00.ru/6f8e6777
napooOpa3oBaHus
HaceimmeHnpie 1 HEHACHIIIICHHBIE MTapHI.
78 Ka‘leCH”l-“[BeHHaﬂ 3aBPICI/IMOH:TL nnomopcm " bubmmorexa LIOK
27.12.2024 https://m.edsoo.ru/f5¢17d02

OaBJICHU HACBIIICHHOIO Iapa OT
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TeMIIepaTyphl, UX HE3aBUCUMOCTH OT 00bEMa
HaCBILEHHOT 0 Tapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIICHUS OT JIaBJICHUS B
AKHUJKOCTH

BnaxHocTh Bo3myxa. AOCOMIOTHAS U

bubmuoreka LIOK

79
OTHOCHTEILHAS BIAKHOCTh 09.01.2025 https://m.edsoo.ru/30ebbb79
bu6nmoreka IJOK
80 Pemerre sanas 10.01.2025 https://m.edso0.ru/18e95ff3
81 Teépnoe teno. Kpucrammyeckue u amopQHble Bubmuorexa [JOK
Tena. AHU30TPOIHUS CBOMCTB KPUCTAILIIOB 13.01.2025 https://m.edso00.ru/20a88a03
82 [InaBnenue u kpuctamuzanus. Y gAenbHas bubmmorexa [IOK
TerioTa raBienus. CyonuManus 14.01.2025 https://m.edsoo.ru/6ee91e9f
edopmanu TBEpaOro tena. Pactsoxenue u
83 fmg)ﬂfe CLI BUT Mpf)[ 116 Owura. Ipenen Eubmiorexa OK
- AT H}: - ped 15.01.2025 https://m.edsoo.ru/dalaabl0
yIpyrux nedopmanuii
TennoBoe pacmupeHne >KUJIKOCTENH U TBEPIBIX
84 Te. AHra pMOHI/I3I?VI TermOBf,[Ix KOH@GaHHﬁpH Eubmiorexa OK
' p 16.01.2025 https://m.edsoo.ru/7ba5edf2
YaCTHI[ BEIIECTBA
85 [IpeobpazoBanue 3HEPTUH B Pa30BBIX Bubmuorexa [JOK
nepexojax 17.01.2025 https://m.eds00.ru/97a0672f
bubmoreka IIOK
86 YpasHeHHe TerI0Boro danasca 20.01.2025 https://m.edsoo.ru/ab1521fb
bubmuoreka IIOK
87 P
CHICHHE s3]t 21.01.2025 https://m.edsoo.ru/8ab7f40d
IToBepxHOCTHOE HaTspKeHUE. KanmuigpHbie
88 sBaeHUs. JaBeHne moa HCKPUBICHHOM buGmiorexa LOK
i A HCKD 22.01.2025 https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO xuaKocTu. Popmyna Jlamnaca
O0001IeHNEe U cUcTEMaTH3aLMs 3HAHUH 110
89 TeMe "ArperaTHble COCTOSIHUS BEILLIECTBA Bubmiorexa HOK
p B ) 23.01.2025 https://m.edso0.ru/0b52575¢

da3oBble Iepexoabl”



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
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

KouTposnbHas pabora o teme "ArperaTHbie

bubmunoreka LIOK

%0 cocTosiHUA BetlecTBa. Da3oBbie Mepexo bl 24.01.2025 https://m.edsoo.ru/7dc2a739
DneKTpu3anus TeN U e€ MPOSBICHHMSL.

o1 Onextpuyeckuii 3apsna. [IBa Buna bubnunoreka [IOK
SIEKTPUUECKUX 3apsAoB. [IpoBoaHuKY, 27.01.2025 https://m.edsoo.ru/1aff445f
TUDIIEKTPUKH M TTOTYTIPOBOTHUKH

92 DneMeHTapHBIN IEKTPHISCKHH 3apsl. 3aKOH bubmmorexa [IOK
COXPAHEHUS IIEKTPUUECKOTO 3apsaaa 28.01.2025 https://m.edsoo.ru/f49afd24

93 Bsaumogeiictsue 3apsaoB. TodueuHsle 3apsiibl. Bubmuorexa [JOK
3akon Kymnona 29.01.2025 https://m.edso0.ru/445b7746

bubmuoreka LIOK

94 Pemrenue 3anau https://m.edsoo.ru/6b87ec5a

30012025 https://m.edsoo.ru/08fc19bc

95 Onekrpudeckoe nojue. Ero neiicteue Ha bubnuoreka [IOK
SIEKTPUUECKHUE 3aPS bl 31.01.2025 https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTD 311€KTPUYECKOrO IOJISL.

96 [IpoOuerii 3apsan. JInHuM HAIPSHKEHHOCTH Bubmorexa [JOK
aneKTpudeckoro mois. OMHOPOIHOE 03.02.2025 https://m.edsoo.ru/3dac6957
ANEKTPUIECKOE TI0JIe

97 [ToTeHMaNbHOCTD 3IEKTPOCTATUYECKOTO TOJISL. Bu6nuoreka IJOK
PasHocTh MOTEHIIMANOB U HAIIPSDKEHUE 04.02.2025 https://m.edso0.ru/80021447
[loTrennmanpHas SHEpPrys 3apsa B

98 3JIEKTpOCTAaTHUECKOM mosie. [loreHiuan bubmmorexa [IOK

05.02.2025 https://m.edsoo.ru/af5fa389
ANEKTPOCTATUIECKOTO TIOJS

99 CBs13b HaNPSKEHHOCTH TOJIA U PA3HOCTH bubnmorexa [{OK
MTOTEHITHAIOB TSI 3JIEKTPOCTATHIECKOTO TTOJIS 06.02.2025 https://m.edso0o.ru/df7a6838

100 [IpuHIHATT CYTIEepIO3UITNH STEKTPHIECKUX Bbubmoreka [JOK
moJiei 07.02.2025 https://m.edsoo.ru/Ocfe4a6c

Bu6mmoreka IJOK
101 Pemenme a7 10.02.2025 https://m.eds00.ru/5a582263
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Ilone Toueynoro 3apsaa. TTone PpaBHOMEPHO

bubmunoreka LIOK

102
3apsKCHHON cepsl 11.02.2025 https://m.eds00.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO 110 00BEM
103 1apa pl'[one aI;HOMepHo 3apSKCHHOMN ’ bubmmorexa [IOK
pa. ? p p 12.02.2025 https://m.edsoo.ru/f7a665ee
OCCKOHEYHOU ITOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE. bubnunoreka [JOK
YcnoBue paBHOBECHS 3apsI0B 13.02.2025 https://m.edso00.ru/32405eab
105 JMDIeKTpUKY U TIOMYTIPOBOAHHUKH B bubnuorexa LIOK
3IEKTPOCTATUYECKOM I10JIE 14.02.2025 https://m.edsoo.ru/060ebab5
Konpnencarop. 9neKTpo€MKOCTb
106 KOHJICHCATOpa. DIIEKTPOEMKOCTh IIJIOCKOTO brbmorexa [JOK
A pa. P 17.02.2025 https://m.eds00.ru/845b4f73
KOHJIeHCAaTopa
107 [NapamnensHOE COSTMHEHUE KOHICHCATOPOB brbmorexa [JOK
P A A P 18.02.2025 https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COSAUHEHNE bubmuoreka IIOK
KOHJICHCATOPOB 19.02.2025 https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHIEHCATOpa bubmmorexa [IOK
P P A P 20.02.2025 https://m.edso00.ru/73a34f18
bubmoreka IIOK
110 Pemrenune 3amau https://m.edsoo.ru/5fb2ach5
21.02.2025 https://m.eds00.ru/27434040
111 JBrkeHue 3apsKEHHOM YacTULIbI B bubmoreka IIOK
OJTHOPOJHOM 3JIEKTPUUYECKOM I0JIe 24.02.2025 https://m.edso0.ru/8341d6ac
112 P
CHICHHE Saad 25.02.2025
113 O000111eHME U CHUCTEMATU3ALUA 3HAHUM 110 Bu6nmoreka IJOK
Teme "DnekTpuieckoe mnosue" 26.02.2025 https://m.edso00.ru/5752603f
114 Konrtponbnas pabora o Teme Bbubmuorexa LIOK
"DnexTpudeckoe mosue" 27.02.2025 https://m.edsoo.ru/cefe90e9
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Cuna toka. [TocTogHHEIN TOK. Y CIIOBUS

115 CYIIECTBOBAHUS TIOCTOSIHHOTO JICKTPUYECKOTO bubmmorexa LIOK
ToKa 28.02.2025 https://m.eds00.ru/233311b5
116 Hcrounnku Toka. Hampspkenue u 31C 03.03.2025 E‘[I:SSJT/I;I;.T:;;)S:E/ISSC%QallS
117 3akon OMa i ydacTKa enu. DIEKTPUIECKOe bubnunoreka [JOK
COTIPOTHBIICHE 04.03.2025 https://m.edsoo.ru/f14f251e
3aBHCUMOCTh CONPOTHBIICHHUS OJTHOPOTHOTO
118 MIPOBOJHUKA OT €r0 JJTWHBI U TUTOIIAIH bubmmorexa LIOK
05.03.2025 https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CCUCHHUS
119 VY aenpHOE CONMPOTUBIICHUE BeliecTa. Pemenne bubmmorexa [IOK
3amaqy 06.03.2025 https://m.edso00.ru/437f8300
120 [locnmegoBarenbHOE, MapaieabHOE, Bu6nuoreka IJOK
CMEIIaHHOE COeTMHECHUE MTPOBOTHUKOB 07.03.2025 https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX DIEKTPUUECKUX IETIEH. bubmuoreka IIOK
[paBuna Kupxroda 10.03.2025 https://m.eds00.ru/1794cf37
bubmoreka IIOK
122 | Pemene sanat 11.03.2025 https://m.edso;_.[ ru/38810469
123 Pabora anextprueckoro Toka. 3akoH [xoyms bubmuoreka IIOK
—Jlenma 12.03.2025 https://m.edso0.ru/a3605c5¢
Bubnunoreka [IOK
124 Pemmerme sazat 13.03.2025 htt;:)s://m.edsocf.I ru/6761bfof
125 MOTIHOCTE ANEKTPHUIECKOTO TOKa. TermmoBas bubnmorexa [{OK
MOIIHOCTb, BbIJIeJIsI€EMas Ha PE3UCTOPE 14.03.2025 https://m.edso00.ru/99750a6f
Bbubnuoreka [IOK
126 Pemmenne sazas 17.03.2025 https://m.edsoé.l ru/eb72fc24
127 3JIC u BHyTpeHHEE COMIPOTHUBIICHNE bubnuoreka [IOK
HUCTOYHHKA TOKa 18.03.2025 https://m.edsoo.ru/72d453af
128 3axon OMa /115t TOTHOH (3aMKHYTOM) bubmmoreka IIOK
AIEKTPUUECKOU LIEMH 19.03.2025 https://m.edsoo.ru/221f40fb
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bubmunoreka LIOK

129 Pemenme a7 20.03.2025 https://m.eds00.ru/3580b679
bu6nmoreka IJOK
130 MottEOCTS HCTOTHIIKA TOKA 21.03.2025 https://m.edsoo.ru/a0ae51d8
bubmuoreka LIOK
131 Koporioe sambikaiite 31.03.2025 https://m.eds00.ru/546f5632
132 KonzeHcaTop B ey IOCTOSSHHOTO TOKa bubmmorexa [JOK
A pEH 01.04.2025 https://m.edso00.ru/35368f3e
Bu6nuoreka IJOK
133 Pemtere saa 02.04.2025 https://m.edsoo.ru/4410cef0
134 Pemenue 3anad o teme "IlocTosTHHBIN bubmuoreka LIOK
JNEKTPUIECKUM TOK" 03.04.2025 https://m.edsoo.ru/a7340a29
135 Pemenue 3amad mo teme "[locTosHHBIN bubmoreka [JOK
JNEKTPUIECKUH TOK" 04.04.2025 https://m.edso0o.ru/744261b8
136 Pemenne 3agad mo teme "TlocTosSHHBIN bubmoreka IIOK
AIEKTPUIECKHUI TOK" 07.04.2025 https://m.edsoo.ru/eb5d4687
137 O000111eHNE U CHCTEMATU3ALMs 3HAHUH 110 bubmuoreka IIOK
teme "[1oCTOSIHHBIN 3MIeKTpUIeCcKuid TOK" 08.04.2025 https://m.edsoo.ru/bfd7a050
138 KonTponbHas pa6ora o teme "lIlocTosTHHBIIHN Bbubnuorexa LIOK
3IEKTPUUECKHUM TOK" 09.04.2025 https://m.edsoo.ru/1885ddfl
DIeKTprUIEeCcKas MIPOBOIUMOCTD Pa3THIHBIX
139 BE eng DJ1eKT E‘{GCKHI/Iﬁ TOK BpMeTaJIJIaX bubmorexa HOK
HHeCTe. P ’ 10.04.2025 https://m.edso00.ru/da794295
CBepXIpoBOIUMOCTH
DIIEeKTpUYECKUii TOK B PaCTBOpaxX M pacruiaBax
140 SJIEKT pOJ'II/ITOB 3aKOHHp (OF:] apeﬂ Is)[ brbmmorexa [JOK
P ' PAReA It 11.04.2025 https://m.eds00.ru/4b423491
3JIEKTPOJIN3a
N Bbubnuoreka [IOK
141 dueiTputieckiit TOK B rasax. Iiasma 14.04.2025 https://m.eds00.ru/92d92f76
142 DNeKTpuYecKuil TOK B Bakyyme. BakyyMmHbie bubnmnorexa [IOK
mpuOOpHI 15.04.2025 https://m.edsoo.ru/2E+160
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DNEeKTPUYIECKUI TOK B TOJIYIPOBOIHUKAX

bubmunoreka LIOK

16.04.2025 https://m.edso00.ru/ab61c660
bu6nmoreka IJOK
144 [MonynpoBogHUKOBBIE TPHOOPHI
YHpoEoa prbop 17.04.2025 https://m.eds00.ru/83622200
du3ndeckuii MpakTUKyM 1o Teme "M3mepenne
CHJIBI TOKA M HATIPSDKEHUSI B LIETIH TIOCTOSTHHOTO
TOKa [P IOMOLIH aHAJIOTOBBIX U IU(PPOBBIX
145 nu3Me I/II)TGJ'ILHLIX npubopoB"” win "3H§.)11:0MCTBO bubmorexa HOK
p N pHoop 5 18.04.2025 https://m.edso0.ru/5643ea56
¢ nudporoii 1abopaTopueii mo Gusmke.
[Tpumepsr n3mepenust GU3NIECKUX BETUIUH
IIPH TIOMOIIN KOMITBIOTEPHBIX JaTYUKOB"
duzuveckuil MpakTUKyM 1o Teme "M3yuenue
146 HEPaBHOMEPHOTO ABMKECHUS C LEIIBIO buomiorexa LIOK
P P . " 21.04.2025 https://m.eds00.ru/f6292f5f
OIIpeesIeHUsI MTHOBEHHON CKOPOCTH
®uznyeckuil mpakTUKyM 1o teme "M3mepeHue
YCKOPEHUS TIPH MPIMOITUHEHHOM
147 PaBHOYCKOPEHHOM JABM)KCHHUH 110 HAKJIOHHOU Bbubnuoreka LIOK
miockocty" uiny "MecnenoBanue 3aBUCUMOCTH 22.04.2025 https://m.eds00.ru/6960b6ef
MYTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
nBMKeHun"
®uznueckuil mpakTUkyM 1o teme "N3mepeHue
148 YCKOpEHUs CBOOOIHOTO TaJieHUs" WiIn Bubmuorexa [JOK
"U3yuenne ABMXKEHHUS Tea, OPOLIEHHOTO 23.04.2025 https://m.edsoo.ru/d1ea2402
TOPU30HTAIBHO"
®usndeckuil MpakTUKyM 1o Teme "H3yuenue
JIBYDKEHHS Tella 110 OKPY>KHOCTH € TIOCTOSTHHOM
149 o MOAyiro ckopocthio" min "Uccnenosanue buGmiorexa LOK
Y P 24.04.2025 https://m.edsoo.ru/bcf53514
3aBHCHMOCTH Teproaa oOparieHus
KOHMYECKOTO MasiTHUKA OT €ro rmapameTpos"
150 du3ndeckuii MpakTUKyM 1o Teme "M3mepenne Bbubmuorexa LIOK
PaBHOJICHCTBYIOLIEH CHJIBI IPU ABHKEHUH 25.04.2025 https://m.edsoo.ru/0b34db84
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OpycKa 1Mo HaKJIOHHOW TUTOCKOCTH" HITH
"IIpoBepka TMIOTE3bI O HE3aBUCUMOCTH
BpPEMEHH JBMKEHHS OpycKa 110 HAKIIOHHON
IJIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT €T0
Macchor"

@u3HYECKU IPAKTUKYM I10 TEME
"HccnenoBanne 3aBUCUMOCTH CHUJT YIIPYTOCTH,
BO3HUKAIOIIUX B IIPYXUHE U PESUHOBOM
oOpasie, oT ux nedopmarun’ wim "M3ydenne
JABHXXCHHA CUCTCMBI TCJI, CBA3aHHbBIX HUTBIO,
MIePeKUHYTON Yepe3 JNErkuii O70K"

28.04.2025

Bu6nmoreka IJOK
https://m.edsoo.ru/b55b81al

152

153

®uznyeckuil mpakTUKyM 1o teme "M3mepeHue
K03 (UITUEHTA TPEHHUS 10 BEIMYNHE YTIOBOTO
koaddunmenta 3aBucumoct FTp(N)" wnu
"UccnenoBanne ABIKEHUS OpycKa 1Mo
HAKJIOHHOH IIOCKOCTH € TIEPEeMEHHBIM
koddunmenrom TpeHus" win "UzyueHue
JBIDKEHHS Ipy3a Ha Bajly ¢ TpeHueM"

Ou3nYeCKU MPAKTUKYM [0 TEME
"UccnenoBanne ycaoBHid paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BpaIeHUs" MITH
"KoHcTpynpoBaHe KpOHIITEHHOB U pacuéT
cu ynpyroctu" win "H3yuenue
YCTOMYMBOCTH TBEPJOTO TEA, UMEIOIIETO
TJIOTATH OTIOPHI"

29.04.2025

30.04.2025

bubmuoreka LIOK
https://m.edso00.ru/b83b1607

bubmoreka IIOK
https://m.edsoo.ru/4a04f4f7

154

duzndeckuii MpakTUKyM 1o Teme "M3mepenne
HMITyJIbCa TeJa 10 TOPMO3HOMY IyTH" WK
"N3mepeHne CUIbI TSITH, CKOPOCTH MOAETH
AIIEKTPOMOOWIISI U MOIITHOCTH CHUJTBI TSTH' WIIH
"CpaBHEHHE U3MEHEHNUS UMITYJIbCA TEJIA C
uMIysscoM cuibl” win "MccnenoBanue
COXPaHEHUS UMITYJIbca IPH YIIPYTOM

02.05.2025

Bu6mmoreka IJOK
https://m.edso0.ru/856fb28e
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156

157

158

B3aumozeicteun" win "M3mepennue
KMHETHYECKOH SHEPTHH Teja 0 TOPMO3ZHOMY
myTa"

du3udeckuii MPakTUKyM 1o Teme "3ydenne
H30TEPMHUYECKOTO Mpolecca (PeKOMEHI0BaHO
HCIIONTh30BaHuUe UG POBOH Taboparopun)" win
"N3yuenue n30X0pHOro mporiecca' uiu
"N3yuenue nzobapHoro mpoiecca’ win
"IIpoBepka ypaBHEHHsI COCTOSIHUS"

®uznueckuil mpakTUKyM 1o teme "M3mepeHue
yaenbHo# TeroémkocTu" unu "Mccnegopanue
MpolLiecca OCThIBAaHUS BEIIeCTBA" WU
"UccnenoBanne aanabaTHOTO Tporecca WilH
"N3y4eHre B3aMOCBSI3U S3HEPTUU
MEXMOJICKYJISIPHOT'O B3aUMOJEHCTBHUS U
TEMIIEPATypPhl KUTIEHUS KUIKOCTEH"

duzuveckuii MpakTUKyM 1o Teme "M3yuenue
3aKOHOMEPHOCTEN UCTIapeHHs KUAKOCTEN" min
"N3mepenue yaenbHON TEIIOTH IIaBICHUS
npaa" unu "M3yueHue CBOMCTB HACHIIIIEHHBIX
napos" win "M3Meperne abCcoMOTHOM
BJIQ)KHOCTH BO3/yXa U OIIEHKAa MacChl MapoB B
nomerienun”. Msmepenue koadduimenrta
MMOBEPXHOCTHOT'O HaTSKEHUS

®u3n4ecKuil MPaKTUKYM IO TEME
"HaburoieHue mpeBpalienrs SHepTun
3apsKEHHOTO KOHAEHCaTopa B SHEPTHUI0
u3nydeHus ceeroauona” wiu "MU3ydenue
[IPOTEKAHUs TOKA B LIETH, COACPKAIIEH
KoHJleHcaTop" unu "Pacnpenenenue pasHOCTH
MMOTEHIINANIOB (HAMPSHKEHUS) IPH

05.05.2025

06.05.2025

07.05.2025

08.05.2025

bu6nmoreka IJOK
https://m.edsoo.ru/e0fe7e07

bubmuoteka LIOK
https://m.edsoo.ru/2f2faa61

bubmuoreka IIOK
https://m.edsoo.ru/6b1a23b5

bubmuoreka IIOK
https://m.edsoo.ru/ec424377
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MOCJICZ0BATEIIBHOM COCIMHEHUHU
KOHJIEHCAaTOpPOB"

®u3HYECKUl PAaKTUKYM I10 TEME
"HccnenoBanre cMEIIaHHOTO COeTUHEHUS
pesuctopos" unu "M3mepenue yaeasHOro

bubmuoreka LIOK

159
COTIPOTHBJICHHUS MTPOBOJTHUKOB" HITH 12.05.2025 https://m.edso00.ru/2b179d98
"HMccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSOKEHUS JJIs JaMITbl HAaKaTUBaHUS"
Du3HYECKUN PAKTUKYM I10 TEME
"HabOmonenue anextponuza” win "M3mepenne
3apsnia OTHOBAJICHTHOTO UOHA" WU
160 "HccnemoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS Eubmiorexa HOK
,I,) 13.05.2025 https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" HITH
"CHsTHE BOJIBT-aMIIEPHON XapaKTePUCTUKU
nuona"
PesepBusblil ypok. O0001IEHNE 1
161 CI/ICTZMaTmZpH;I 3HaHI/H‘/'1m 110 TEME bubmmorexa LIOK
" H" 14.05.2025 https://m.edsoo.ru/ed017d93
Kunemartuka
162 Pesepsusiii ypok. O6o01IeHe u Bbubnuorexa LIOK
CHCTEeMaTH3alus 3HaHuK 1o TeMe "J[mHaMuka" 15.05.2025 https://m.eds00.ru/3149956b
PesepBusblil ypok. O0001IEHNE 1
163 CI/ICTIe)MaTI/BZpI/IH 3Hanuil 1o reme "Cratuka bubmmorexa LIOK
H,, 16.05.2025 https://m.edsoo.ru/0f9752ac
TBEPAOTO Tela
PesepBHblii ypok. O00011IEHNE U
164 CI/ICTIe)MaTmZpI/I;I 3HAHUH 10 TeMe "3aKOHBI Bubmorexa HOK
B " 19.05.2025 https://m.edsoo.ru/6c0df9cc
COXPaHEHUS B MEXaHHKE
PesepBHbIii ypok. O0001IEHNE U
165 CI/ICTIe)MaTmZpI/I;I 3HaHuH 110 TeMe "OCHOBEI Bubmorexa HOK
t 20.05.2025 https://m.edsoo.ru/de148976

MOJICKYJIIPHOKHHETUIECKOHN Teopun"
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PesepBHbiii ypok. O000IICHNE U

166 CHCTEMAaTH3alHs 3HAHUH 110 TEME 1 Eubmorexa OK
" " 21.05.2025 https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TernaoBble MaITuHbI
PesepsHblii ypok. O000I11IEHNE U
167 CI/ICTEMEITI/IZ&ZIII)I/I}I 3HAHUH 110 TeMe "ArperaTHrle 1 brbmorexa LIOK
P " 22.05.2025 https://m.edsoo.ru/59ca5c91
cocTosiHus BemecTBa. Pa3oBbie MEPEXOIbl
PesepsHblii ypok. O00011IEHNE 1
168 CHCTIe)MaTmZEHﬂ 3HAaHUH 10 TEME 1 bubnmorexa LHOK
" " 23.05.2025 https://m.edso00.ru/f2381c0c
DIEKTPUIECKOE MO
PesepBHblii ypok. O0001IEHNE U
169 CHCTI;)M&THBZI}_:I)I/IH 3HAaHUH 10 TEME 1 Eubmiorexa OK
" . N 29.05.2025 https://m.edsoo.ru/3cae6dal
HOCTOHHHBII/I BHGKTpI/I‘IeCKI/II/I TOK
PesepBHblii ypok. O0001IEHNE U
170 CI/ICTI;)MaTI/I?;:l]EI/Iﬂ 3Hanui 1mo reme "Toku B 1 Eubmiorexa HOK
30.05.2025 https://m.edsoo.ru/cc7681d4

pa3IuYHBIX cpenax”

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170

17
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11 KJIACC

KoauyecTBO yacon DJ1eKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kourponbubie  IIpakTuueckue
n/n Bcero u3yuyeHuss  oOpa3zoBaTebHbIE
padoTsI padoThI
pecypchbl
BzaumoaeiicTBre MOCTOAHHBIX MarHUTOB U
bu6nmoreka IJOK
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE TOJIE. 1
https://m.edsoo.ru/487a8593
l'umoresa Ammepa
Bekrop maruutHoO#M nHaykuud. [ Tpunmun
2 cyte I'I:I)OBI/I 1501 MaFHI/ITi}IIJ)? noneﬁp .HI/IIIHI/II/I 1 bubmmorexa LIOK
yrep ULI ’ https://m.edsoo.ru/4clabcch
MAarouTHOM MHAYKIIUU
3 MarsuTHoe€ 10Jie TPOBOJHUKA C TOKOM. OTBIT 1 bubmuoreka LIOK
Opcrena https://m.edsoo.ru/d35d5262
" bubnuoreka [IOK
4 C A , 1
nia Amriepa, e€ HalpaBIIeHUE U MOTYIIb https://m.edsoo.ru/26d9c5ba
bubmuoreka IIOK
5 P 1
clierme safat https://m.edsoo.ru/a37a0c21
5 IIpumenenue 3akoHa AMmrepa. 1 Bubmmorexa [JOK
OJeKTpou3MepuTeNbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHE U MOIYJIb.
7 I[BI/I)KGHI/II)e 3: H)KeHHo; YaCTHIIBI B e 1 bubmorexa LIOK
P H https://m.edsoo.ru/c97afaal
OIHOPOAHOM MAarHMuTHOM II0JIE
bubmunoreka IIOK
8 P 1
clierme safat https://m.edsoo.ru/504e98c7
bubmunoreka LIOK
9 P JI 1
abora cut Jlopenua https://m.edsoo.ru/d518be4b
bubmunoreka IIOK
10 P 1
clierme safat https://m.edso0.ru/93617bd9
1 MaruauTHoe 1noJjie B BEIIeCTBE. 1 bubmuoreka LIOK
®eppoMarHeTUKy, napa- U JuaMarHeTUKU https://m.edso00.ru/30ff9608
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12 OCHOBHBIE CBOWCTBA ()epPPOMArHETUKOB. bubnuoreka [IOK
[Ipumenenne GpeppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubmuoreka LIOK
13 P "M "
eIeHue 3a1a4 1Mo TeMe "MarauTHoe moJjie httos://m.eds00.ru/5b55¢307
bubmuoreka LIOK
14 P "M "
eIeHue 3a1a4 1Mo TeMe "MarauTHoe moJjie https://m.edsoo.ru/41cAac8a
15 SIBneHue 3MeKTPOMarHUTHON MHAYKIIUH. bubmuoreka LIOK
IToTok BeKTOpa MarHUTHOM UHAYKLIHH https://m.edsoo.ru/b3efa0cl
Bu6nmoreka IJOK
16 OJ1C
AC wnayKimm https://m.edsoo.ru/48150bd8
17 3aKoH 3JIEKTPOMArHUTHON UHITYKIIUU bubnmorexa [IOK
®dapanes https://m.edsoo.ru/a6dec188
Bu6nuoreka IJOK
1 B .T o
8 HXpeBOe IeKTprudeckoe noje. Toku dyko https://m.edsoo.ru/15abe140
Bu6nmoreka IJOK
1
9 OJ1C uHAYKINA B IBXKYIIAXCS TPOBOIHIKAX https:/m.eds00.ru/0235¢c02
bubmoreka IJOK
20 P
CHICHHE a7at https://m.edsoo.ru/4dfda618
bubmuoreka IIOK
21 II JI
PaBuro Jea https://m.edsoo.ru/bbc22726
29 WNunyktuBHOCTH. KaTyika HHAYKTUBHOCTH B Bbubnuorexa LIOK
LENU IIOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
93 SBnenue camonnaykuuu. JJC Bu6mmoreka IJOK
CAMOWHIYKIIUA https://m.edsoo.ru/7ee60ca8
24 DHeprys MarHUTHOTO MOJIS KaTYIIKH C TOKOM. Bubmoreka [TOK
DIIeKTPOMarHUTHOE TI0JIe https://m.edsoo.ru/b3c0ad11
bubmunoreka IIOK
25 P
CHICHHE 3a/ad https://m.edsoo.ru/88f69d2b
26 O000I11IeHNE ¥ CUCTEeMATH3alMs 3HAHUH 110 Bbubnunoreka [IOK

TeMe "DneKkTpoguHaMuKa"

https://m.edso00.ru/76484025
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97 Kontponbnas padota no teme Bubmuorexa LIOK
"OnexTpoguHamMuka" https://m.edsoo.ru/8ae09b98
28 Koneb6arenbHas cucrema. CBOOOIHBIE bubmmoreka [JOK
konebanws. ["apMoHHYeCKHe KOJIeOaHmsI https://m.edsoo.ru/7c1db385
29 KunemaTuueckoe 1 TMHAMUYECKOE OIKUCAHUE bubnuoreka [IOK
Ko€e0aTenbHbIX IBWKEHUI https://m.edso0.ru/87ce9498
OHepreTudeckoe onvcanue. BoiBog
30 JTUHAMAYECKOTO OMUCAHMS TAPMOHUYECKHUX bubnuorexa LIOK
KOJIeOaHUH U3 UX SHEPTETHUECKOTO H https://m.edsoo.ru/e3c99692
KHHEMaTHYECKOTO OITUCAHUS
N bubnuoreka [IOK
31 AMIUIHTYR ¥ pa3a konebarni https://m.edsoo.ru/7a0c439a
[Tepuon u wactoTa konedanuii. [lepron
MAaJTbIX CBOOOIHBIX KOJIEOaHHIA
32 MaTeMaTHYeCKoro MasiTHUKA. [lepros bubmmorexa LIOK
N https://m.edso00.ru/e0399319
CBOOOTHBIX KOJIeOAHHH TIPY>KUHHOTO
MasiTHUKA
33 3aryxaromue konebanus. BeiHyXIeHHbIE Bbubnuorexa LIOK
kosiebanus. Pezonanc https://m.edsoo.ru/72e93d09
34 ABTOKOIICOAHHS bubmmorexa LIOK
https://m.edsoo.ru/6add2644
bubmoreka IJOK
35 Pemienue 3anau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHbpepeHus "MexaHn4ecKue bubnmnorexa [JOK
KOJIEOaHUS B MY3bIKAIBHBIX HHCTpYMeHTaX" https://m.edsoo.ru/8ef587be
37 O000I11IeHNE ¥ CUCTEeMATH3alMs 3HAHUH 110 Bbubnuroreka [IOK
Teme "Mexanndeckue Kojaeoanws" https://m.edsoo.ru/eb84182f
38 DJIeKTpOMarHUTHBIE KOJICOaHH. bubnmnorexa [IOK

KonebarenbHblil KOHTYD

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. CBsi3b aMILTUTY B

39 3apsia KOHJICHCATOpa C aMIUTUTYI0H CHIIBI bubmmorexa LIOK
AR g P A https://m.edsoo.ru/093f9afl
TOKa B KOJIeOaTEeTbHOM KOHTYpE
40 3aKOH COXpaHEHUS SHEPTUH B HICATHEHOM bubnuoreka [IOK
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaromue 3JeKTpOMarHuTHBIE KOJICOAHNSI.
41 BriHy X I€eHHBIE DIIEKTPOMAarHUTHEIE bubmmorexa [IOK
YA P https://m.eds00.ru/5e668619
KOJIeOaHMs
42 IIepemenHsIii Tok. Pe3uctop n koHIEHCATOp B Bubmuorexa [JOK
LIETIH IEPEMEHHOTO TOKA https://m.edso0.ru/84836152
43 Karymika "HAYKTHBHOCTH B LIENH bubnuorexa LIOK
MIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3axon Oma ISl SJIEKTPUIECKOH TIeTTH bubnuorexa LIOK
[IEPEMEHHOTI0 TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTE NEPEMEHHOIO TOKA.
45 AMIIIMTYTHOE U IEUCTBYIOIIEE 3HAUCHUE brbmmorexa [IOK
i A Yot https://m.edsoo.ru/lcac6c4c
CHWUJIBI TOKa M HAIIPSDKEHUS
46 Pe3oHaHC B 3IeKTpUUECKOH 1eTH bubmmorexa [JOK
P . https://m.edso0.ru/087506df
bubmoreka IJOK
a7 Pewienue 3ana
HHCHHE saAad https://m.edsoo.ru/al6836a4
WneanbHeriii Tparchopmatop. [Iponssozactso,
48 rnepeaaya v noTpediIeHnue NEKTPUIECKON buGmiorexa LOK
P P P https://m.edsoo.ru/f97418ae
SHEPTUHU
9KOHOI‘I/I‘ICCKI/IC VCKHU ITPHU IPOU3BOACTBE
49 JJIEKTPO3HE FI/II/IpK BT . a I/IIZHOJ'IL:%OBaHI/IH bubmmorexa HOK
P Prit. BYIBTYP . https://m.edsoo.ru/a6f74d93
OJICKTPOSHEPIrUr B ITIOBCEAHEBHOU KU3HU
bubmuoreka LIOK
50 Pemienue 3ana
HICHHE saat https://m.edsoo.ru/ee6677ed
b K
51 Pemrenne 3amau nommorexa [10

https://m.edsoo.ru/7cab59f8
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59 O00011IIeHNE ¥ CUCTEMATH3alUs 3HAHUH 110 bubnuoreka [IOK
TeMe "DIIeKTpOMarHuTHBIC KoJieOanus" https://m.edsoo.ru/401024a9
53 Mexanuueckue BOJHbBI. XapaKTEPUCTUKU bubmmorexa [IOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH brbmorexa [IOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka IJOK
. X
55 3ByK. XapakTepHCTHIH 3ByKa https://m.edso00.ru/138b6f09
56 Wudpa3Byk u ynerpa3syk. [llymosoe bubnuorexa LIOK
3arpsi3HEHUE OKPY KAIOIIEH cpebl https://m.edsoo.ru/7380038f
Bu6nmoreka IJOK
7 P
> clietHe salat https://m.edsoo.ru/cfd918bf
58 ONeKTpOMarHuTHBIE BOJHBI. M3nydeHne Bubmmoreka LJOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus IEeKTPOMarHUTHBIX BoJH. CBOHCTBA Bubmmoreka LOK
ANEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 3MeKTpOMarHUTHBIX BOJIH.
60 [IpuMmeHeHre 3NIeKTPOMArHUTHBIX BOJH B bubmorexa LIOK
p P https://m.edsoo.ru/49belf9e
TEXHUKE U OBITY
[TpuHIUIIBI PAIUOCBI3U U TEICBHICHUS.
61 Peltj I/IOJIOKaupHsI OIeKTPOMAarHuTHOE buGnuorexa IIOK
A ) P N https://m.eds00.ru/9f96f1f8
3arpsi3HEHHE OKPYKAFOIIEH CpesIbl
62 Kontposbnas padota o teme "Konedanus n Bubmoreka [TOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aK0oH PSIMOJIMHEHHOTO bubnmnorexa [JOK
pacrpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
64 Pemienue 3anay Ha mpUMEHEHUE 3aKOHA bubnmnorexa [JOK
MPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Orpakenue cBeta. [Imockoe 3epkaio. Bbubnunoreka [IOK

Cdepudaeckoe 3epkaiio

https://m.edsoo.ru/a005d2bb
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IIpenomiienue cBeta. AGCOMIOTHBIN U
OTHOCUTEIBHBIN MMOKa3aTeNb MPEIOMIICHHUS.

66 [MomHOE BHYTpEeHHEE OTpaKEHHE. bubmorexa [IOK
[IpenenbHBIH yroi MoJIHOr0 BHYTPEHHETO hitps://m.edsoo.fu/bczesscd
OTpakeHHUs

67 Pemrenne 3amay Ha mpUMeHEHNE 3aKOHOB bubmmorexa [IOK
OTpayKEHUS U NPEIOMIICHHUS CBETA https://m.edso00.ru/49d830a9

68 Xon mydeii B mpu3me. Jlucriepcus cBera. Bubmmorexa [JOK
CroxxHbIl cocTaB Oeoro ceeta. LBeT https://m.edsoo.ru/d8elc3be

69 JIunzpl. okycHOE pacCTOSHUE W ONITHYECKAS bubnmorexa [IOK
CHWJIA JIMH3BI https://m.eds00.ru/60441359

70 ITocTpoenne n300paskeHUi B TMH3aX U UX bubnuorexa LIOK
cucTreMax. Y BeJINYEHUE JINH3bI https://m.edsoo.ru/bb53b1d5

71 Pemienue 3amay Ha mocTpoeHue bubnuoreka [IOK
M300pakKCHUH, MOTy4aeMbIX C IIOMOIIBIO JIMH3 https://m.edsoo.ru/5a868f09

72 I'ma3 kak onTudeckas cucrema bubmorexa LIOK

https://m.edsoo.ru/ecd480a2

73 Pemenue 3apau. [Ipenensl npuMeHUMOCTH bubnmorexa [IOK
TEOMETPUUYECKON ONTUKH https://m.edsoo.ru/cd174al10

74 CxopocTh CBETa U METOBI €€ U3MEPEHUS bubmmorexa LIOK

https://m.edsoo.ru/f32aab06
bubnmorexa [IOK

& Jlucniepens coeta https://m.edso;_.[ ru/lel6ccbe

Bubmoreka [TOK

76 Hurepgepenuns caera https://m.edsog ru/5fc0c638

77 KorepenTHbIE HCTOUHUKH. Y CTIOBHA Bbubmuorexa LIOK
HaOJII0IeHUsI MAKCUMYMOB 1 MUHIMYMOB https://m.edsoo.ru/c6416d48

bubnmnorexa [JOK

8 Penterme sajas https://m.edso;_.[ ru/3061de2b

79 [Ipumenenue uaTepdepeHn buomiorexa LIOK

https://m.edsoo.ru/668edbc8
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bubmuoreka LIOK

80
Jlnpaiciuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakumonHas pemeérka. Y ciIoBHe bubnuoreka [JOK
HaOJIr0IeHNS TTIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bubmuoreka LIOK
82 P
CHicHHe 3anat https://m.edsoo.ru/d58c411a
83 ITonepeynocTh cBeTOBBIX BOMH. [Tonspu3arus bubmuoreka LIOK
cBeTa https://m.edsoo.ru/e9890fe9
Bu6nmoreka IJOK
84 P
CHicHHe salad https://m.edsoo.ru/c56¢8158
85 CBETOBEIC SBIICHHUS B IPUPOJIE bubmmorexa LIOK
PHpOL https://m.edsoo.ru/0b36363d
86 O6001IeHNe U CHCTEMAaTH3aI|s 3HAHUH 10 bubmoreka [JOK
teme "OnTuka" https://m.edso0o.ru/8a14748b
Bu6nmoreka IJOK
7 K
8 OHTpOJIbHas paboTa 1mo Teme «OnTHKa» httos://m.edsoo.ru/82315dd4
I'paHuUIBI IPUMEHUMOCTH KJIACCUIECKON
88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH 1 bubmorexa LIOK
’ P https://m.edsoo.ru/c9bd77ch
IMPUHOUIT OTHOCHUTEIILHOCTU
89 [ToctynaTel cienuaabHON TEOPUU Bu6nuoreka IJOK
OTHOCHTEIBLHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCcTBEHHO-BPEMEHHOM HHTEPBAI.
IIpeobpaszoBanus Jlopenua. Yciosue
90 MPUIUHHOCTH. OTHOCHUTEIIEHOCTh bubmmorexa [IOK
p ' https://m.eds00.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHHe BPEMEHU U
COKpall€HNE JJINHBI
o1 DHEprust ¥ UMITYJILC PEIATUBUCTCKON Bbubnuroreka [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MacChI C PHEPrUEil U UMITYJILCOM bubnmnorexa [JOK

pCHHTI/IBI/ICTCKOﬁ qacCTUIbI. BHCPI‘I/IH IIOKOA

https://m.edsoo.ru/b6258ffa
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bubmuoreka LIOK

93 P
ABHOBECHOE TEIIOBOE M3ITyUeHIE htts://m.edsoo.ru/f54035a5
bu6nmoreka IJOK
4 B
9 3axom cmemenns Bura https://m.edso0.ru/1c5ff752
bu6nmoreka IJOK
T M. I1 . D
95 HUIOoTEe3a JIaHKa O KBaHTax. ®OTOHEI httos://m.edsoo.ru/a5Ha218
bu6nmoreka IJOK
% JHeprus i MMITYIRC (poTora https://m.edsoo.ru/7fb307ec
97 ®oroarddext. Ompith A. I'. CTonerosa. bubnuorexa LIOK
3axonsl poTorddexra https://m.eds00.ru/8c68e5b9
98 YpaBHenue DiHmTelHa 11 GoToIhEKTa. Bubmmoreka LOK
"Kpacnas rpanuna” gotosddexra https://m.edsoo.ru/01ef4556
bubmuoreka LIOK
99 .0 I1. H. JIe6
Hlanerie cBeTa. OmbITel coenena https://m.edsoo.ru/64b4f966
bubmuoreka LIOK
100 B 7
O/THOBIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Bomansl ne bpoinns. /UinHa BoaHEL Ae bpoiis
101 i1 aSMeHLI cﬁinacmiomﬂnsa I/II/II[ ’ bubmorexa I1OK
p p . H https://m.edsoo.ru/5df8bafl
JIBIKYIIEHCS YaCTUIIBI
bubmoreka IJOK
102 K - 7
0 OPTYCKYIAPHOBOTHOBOM JyaIH3M https://m.edsoo.ru/8ccab62a
bubmoreka IIOK
1
03 Judpakiust 37IeKTPOHOB Ha KpUCTaJLIax htts://m.edsoo.ru/30dbal8e
Crenuduka U3MEpEHU B MUKPOMHPE.
104 COOI";“IH(()b]_HeHI/IH HeIc)m e eJ'IéHH(fCTef/ip bubmorexa HOK
. pel https://m.edso00.ru/65783dec
I'eitzenOepra
bubmunoreka IIOK
105 P
ClIeHHE rpaduHecKuX 3a1ad https://m.edsoo.ru/e70195bd
106 Pemenne pacuéTHeIx 3a1a4 buomaorexa [IOK

https://m.edsoo.ru/ee9b3182
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107 Kontponbnas padota no temam: "OCHOBBI Bubmuorexa LIOK
CTO", "KopnycKyIsipHO-BOJIHOBOH JAyanu3m" https://m.edsoo.ru/c3de891la
108 OIBITHI IO UCCIEIOBAHUIO CTPOCHUS aTOMA. bubmmorexa [IOK
IInanerapras Momens atoMa Pesepdopna https://m.edso0o.ru/312b750a
bu6nmoreka IJOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfada
110 Buner criektpoB. CriekTp ypoBHEH SHEPTHH bubmmorexa [IOK
aToma BOJOopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHY)KJICHHOE U3TyUCHUE bubmuoreka LIOK
cBeTa https://m.eds00.ru/f945d85c
bubmuoreka LIOK
112 Masep https://m.edsoo.ru/2288a0c4
Hyknonnast moniens siapa ['eiizenbepra-
113 I/I]};aHeHKO. 3apsgu MaECOBOC qncn(r)) Aapa. bubmorexa LIOK
https://m.edsoo.ru/34ada5de
H3oTonsl. PagnoakTHBHOCTH
3aKoH paJnoaKTUBHOTO pacnana. CBoiicTBa
114 MOHU3UPYIOILEro U3nydeHus. Bnusnue Bbubnuorexa LIOK
PaIMOaKTUBHOCTHU Ha KUBbIC OPTaHU3MBL. https://m.edsoo.ru/aab98bef
Ho3umerpus
OHeprust CBs3M HYKJIOHOB B sizipe. SlnepHbie
cuibl. Jledext macch saapa. SnepHeie
115 peaxuuu. SAnepHble peakTopsl. IIpoGnemsr Bubmorexa [JOK
YIOPABJISIEMOTO TEPMOSIAEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
OKOJIOrH4ecKue acleKThl pa3BUTHUS SIEPHOM
JHEPIreTUKU
MeTo/IpI peTUCTpPAIlUH U UCCIIEIOBAHMUS
3J1eMeHTa[3me yactuil. OyHJaMeHTalbHbIE Bu6morexa LOK
116 B3auMoielcTBus. baproHbl, ME30HBI U

nenTtoubl. [IpencraBnenue o CtanmapTHOU
Mozenu. KBapk-ritooHHast MOJENb aIpOHOB

https://m.edsoo.ru/lac08a5b
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®usuka 3a npenenamu CTaHIapTHON MOJIETH.

117 Téwmnas Matepus v TEMHAs SHEPTHUS bubmmorexa [IOK
P N P, https://m.edsoo.ru/c026fd37
EnuacTBO m3mdeckoit KapTHHBI MUpa

118 DTarsl pa3BUTHS aCTPOHOMUH. 3HAUYECHUE bubnuoreka [IOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMEeHUMOCTH 3aKOHOB (DU3UKHU IS

119 0OBSICHEHHSI IIPUPOJTEI KOCMHYECKUX bubmmorexa [IOK
00BeKTOB. METOIbI aCTPOHOMHYECKHAX https://m.eds00.ru/39c44028
HCCIIEIOBAaHUI
CoBpEeMEHHBIC ONTHYECKUE TEICCKOIIBI,

120 aJIMOTEIIECKOTBI, BHEaTMOC(epHas bubmmorexa LIOK
p ’ p https://m.edsoo.ru/4877aale
aCTPOHOMHUS

121 Bup 38é3mH0ro HeOa. Co3Be3nus, IpKUe bubnuoreka [IOK
3BE3/IbI, IIJIAHETHI, MX BUAUMOC JIBIKCHHC https://m.edsoo.ru/aac588eb
Conneunas cucrema. Comnie. ComHedHast

122 aKTUBHOCTE. McTounuk >Heprun CoiHIa U buGnnorexa IIOK

) ' P https://m.eds00.ru/22748eb4
3BE3N
3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTHKH.
123 JnarpamMma "crieKTpaibHBIN KIacc — bubmmorexa [JOK
p . P https://m.edsoo.ru/42169944
CBETUMOCTH
124 3Be3/1bI TTIABHOM MOCIIEI0BATEILHOCTH bubmmorexa [IOK
A A https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoenue 38€31. CoBpeMEHHbBIE

125 MIPEJICTABIEHUS O IPOUCXOKICHUH U Bubmoreka [JOK
sBorronru CoHIA U 3BE3. DTaIbl )KU3HA https://m.edsoo.ru/d09da494
3BE3]]

126 Mieunsiii I[lyte — Hama ["anaktuka. Tumst Bubmoreka [TOK
rajgakTukK. YEpHbIE IBIPHI B sIpax rajlakTUK https://m.edsoo.ru/7cd10a0a
Bceenennas. Pacmupenne Beenennoit. 3akon Bub OK

noIMoTEeKa

127 Xab6b6mna. Teopust bonbIioro B3phiBa. 1

PenukroBoe uznyueHue

https://m.edsoo.ru/3dbdf0d2
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128 MacmraGHast cTpykTypa Beenennoi. Bubmuorexa LIOK
MeraranakTuka https://m.edsoo.ru/ce234633
bubmuoreka LIOK
129 Hepeménnsie mpoOiieMbl aCTpOHOMHHU
P P P https://m.edsoo.ru/d37d9ffe
Ou3nyecKuii NPaKTUKYM 10 TeMe
"HccnenoBaHue MarHUTHOTO MOJIS
130 MMOCTOSHHBIX MarHuToB" unu "HcciegoBanue bubmuoreka LIOK
CBOMCTB (heppOMarHeTUKOB" WK https://m.edso0o.ru/67361aef
"HccnenoBanne AeHCTBUS IOCTOSTHHOTO
MarHura Ha pamKy ¢ TOKOM"
DU3HYECKUN PAKTUKYM I10 TEME
"U3smepenue cunpl Amnepa” uinu "M3yueHue
" bubmoreka [JOK
131 3aBHCHMOCTH CHJIBI AMIIEpa OT CHJIBI TOKa
" . https://m.edsoo.ru/fcae91e9
w "OnpeneneHre MarHUTHOW UHAYKIIUU Ha
OCHOBE M3MEPEHUs CHIIbI AMriepa”
DuU3NYECKUM IPAKTUKYM [0 TEME
"HccnenoBanue SBICHUS AIEKTPOMArHUTHOM
132 A " " P https://m.edso0.ru/c36658da
uHaykun" win "OnpezaenaeHue HHAYKIHNA
BUXPEBOr0 MarHUTHOT'O MoJs"
DuU3NYECKUM IPAKTUKYM [0 TEME
133 "UccnenoBanue SBICHUS] CAMOUHIYKITHH" Bu6nuoreka IJOK
i "COopKa MOJIeNH 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fh6391
reneparopa"
DU3HYECKUM IPAKTUKYM 110 TEME
134 "M3mMepeHue neproia cBOOOIHBIX KOIeOaHnit Bubmiorexa HOK
P P " https://m.eds00.ru/5d159d35
HUTSHOTO U NMPYXKMHHOT'O MasiTHUKOB
®u3n4ecKUil MPaKTUKYM TI0 TEME
135 "IIpeoOpa3oBaHKE SHEPTUH B IPYKUHHOM bubmmorexa [IOK
beodp " P by https://m.edso00.ru/a28026bd
MasiTHUKE
136 ®u3n4ecKuil MPaKTUKYM IO TEME Bbubmuoreka LIOK

"HccnenoBanne nepeMeHHOI0 TOKa Yepes

https://m.edso0.ru/89dc2d90
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MOCIIEI0BATENIBHO COEANHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop" Wiu
"UccnenoBanne pabOTHl HICTOYHHUKOB CBETA B
L[N MePEMEHHOT0 ToKa"

137 ®uzndecKkuil MpakTUKyM 1o Teme "M3yuenue Bubmuorexa LIOK
MapaMeTpoB 3BYKOBOW BOJTHBI" https://m.edsoo.ru/b100661a
DuU3HYECKUM IPAKTUKYM [0 TEME

138 "N3MepeHue moKa3aTels IpelIoMICHHS Bubmmorexa [JOK
crexia" win "Tlomyuenue n3o00paxeHus B https://m.edsoo.ru/42569eal
CHCTEME U3 IJIOCKOTO 3€pKaa U JUH3bI"

DuU3HYECKUM IPAKTUKYM [0 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
bubmuoreka LIOK
139 paccTosHUS OT BellecTBa (Ha mpuMepe
" " https://m.edso0.ru/b879fb3f
Kuakux uH3)" win "U3Meperne GoKycHOTO
pacCTOSTHUS PACCEUBAIOIINX JTUH3"
DU3HUECKUN IPAKTUKYM I10 TEME
" Bubnuoreka [IOK
140 Hab6monenue mudpakimm, nHTEpHEpPEHIINU
\ https://m.edsoo.ru/8b7ac737
U TIOJISIPU3alluH CBETa
DU3HYECKUN IPAKTUKYM 110 TEME
"Onpeenenre UMITyJIbca U SHEPTUU
bubmuoreka LIOK
141 PENATUBUCTCKUX YacTHll (110 Gororpadusim
https://m.eds00.ru/63756¢47
TPEKOB 3apsHKEHHBIX YaCTHUIl B MATHUTHOM
mosre)"
®u3n4ecKUil MPaKTUKYM IO TEME
"N3mepenue nocrossHHOM [1naHka Ha ocHOBe
142 uccienoanus Gorodddexra” nim bubmmorexa [IOK
" https://m.eds00.ru/eb916f82
HUccnenoBanne 3aBUCUMOCTH CHIIBI TOKa
gepe3 CBETOAMOJ OT HANPsDKCHUS"
143 OU3NIECKHUIA MPAKTUKYM TI0 TEME Bubmoreka [JOK

"UccnenoBanne CIIEKTpa pa3peskeHHOTO

https://m.edsoo.ru/ec651eb8
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aTOMapHOT'0 BOJIOPO/a U U3MEPEHUE
noctosiHHOM Punbepra"

144

145

146

Ou3nyecKuii NPaKTUKYM 10 TeMe
"UccnenoBanre paguoakKTHBHOTO (OHA C
UCIOJB30BaHueM Jo3uMerpa” win "U3ydenue
HOIJIOLIEHUS OeTa-4acTUll amfoMUHIEM"

DuU3HYECKUM IPAKTUKYM [0 TEME
"Habmonenus 3B€3qHOTO HEbOa
HEBOOPYEHHBIM TT1a30M C UCTIOJIb30BaHHEM
KOMITBIOTEPHBIX IPUIOKEHUH 1151
OTIpeIeIICHHSI TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3pe3ausi CeBepHOro MONIyIIapus U ipKue
3B&311p1" MK "HabmioaeHust B Teneckorn
JIyHbl, IUIaHET, TYMAHHOCTEH U 3BE3IHBIX
CKOIUIeHUI"

O0o0061ienne U cucTeMaTH3amus 3HaHui. Poin
(hM3MKHU U ACTPOHOMHUHU B SKOHOMUYECCKOM,
TEXHOJIOTHYSCKON, COIMAILHON U 3THUECKOM
cepax JeaTebHOCTH YeJIOBeKa

bubmuoreka LIOK
https://m.edsoo.ru/c3dabebe

bubmuoreka LIOK
https://m.edso00.ru/1072021e

bubmoreka IIOK
https://m.edsoo.ru/ad6ddeed

147

148

149

O060011IeHME ¥ cUcTeMaTu3anus 3Hauuii. Poss
¥ MeCTO (PU3UKH U aCTPOHOMHHU B
COBPEMEHHOW HayYHOW KapTHHE MHpa

OO000111eHNe U cUCTeMAaTH3alus 3HaHUH. Ponb
(uznveckoit Teopun B GopMUPOBAHUT
Npe/CTaBICHUH 0 PU3NIECKOM KapTHHE MUDA,
MecTO (PM3NYECKON KapTHHBI MHUpa B 00IIEM
PANY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NpEe/ICTABICHUI O TPUPOJIC

O00011IeHNe U CUCTEMATH3ALMS 3HAHUH 110
teme "KnunemaTtuka"

bubmuoreka LIOK
https://m.edso00.ru/18f19f7c

Bu6nmoreka IJOK
https://m.edsoo.ru/e7d400f4

bubmuoreka LIOK
https://m.edsoo.ru/b032fc4b
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150 O00011IIeHNE ¥ CUCTEMATH3alUs 3HAHUH 110 bubnuoreka [IOK
teme "KunemaTtuka" https://m.edsoo.ru/4e31b507
151 O6o001IeHNe U CHCTeMAaTH3aIisl 3HAHHUH 10 bubmmoreka [JOK
teme "JlnHamuka" https://m.edsoo.ru/2dfbafch
152 O06001enne 1 cUCTeMaTH3alys 3HAHUH 110 bubnuoreka [IOK
teme "Cratuka TBepaoro tena' https://m.edsoo.ru/3cca482e
153 O0001IIeHNE ¥ CUCTEMATH3alUs 3HAHUH 110 bubnuoreka [IOK
TeMe "3aKOHbBI COXPAHECHUSI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
O0600meHne 1 CUCTeMaTH3aI|sl 3HAHUH 110 Eubs OK
. noIMoTeKa
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUIECKON 1
| https://m.edsoo.ru/ed440ca8
TEOPUHU
155 O6001IeHNe U CHCTEMAaTH3aIisl 3HAHUH 10 bubmoteka [JOK
teme "Tepmoaunamuka. TennoBpie MalIvHb!" https://m.edsoo.ru/c63f7c10
O0600meHne 1 CUCTeMaTH3aI|sl 3HAHUH 110 Eus OK
nomoTexa
156 TeMe "ArperaTHble COCTOSIHUS BEIIIECTBRA. 1
p https://m.edsoo.ru/1d36b5b1
@Da30BbIE IEPEXOJIbI
157 O00011eHNE U CUCTEMATU3ALMUA 3HAHUH 110 Bu6nuoreka IJOK
TeMe "DnekTpuyeckoe mosue" https://m.edsoo.ru/3bf0def9
158 O0600mIeHne U CUCTeMaTH3aI|sd 3HAHUH 110 bubmuoreka IIOK
teMme "[locTosTHHBIHN dNeKTpUyecKuii TOK" https://m.eds00.ru/71453ee6
159 O00011IeHNE ¥ CUCTEMATH3alMs 3HAHUH 110 Bubnunoreka [IOK
Teme "TOKM B pa3nuyHbIX cpenax” https://m.edsoo.ru/3d40077a
160 OO00011EHNE U CUCTEMATU3ALUS 3HAHUM 110 Bu6mmoreka IJOK
Teme "MarautHoe nosue" https://m.edsoo.ru/3b4c06ae
PeseprHeIit ypok. O6o0meHHEe 1
N bu6mmoreka IJOK
161 CHCTEMATH3aIUs 3HAHUH 110 TEME 6_ orexa LO
ekt " https://m.eds00.ru/053e2248
POMarHUTHAs WHAYKIIUS
PeseprHeIit ypok. O6o0meHHEe 1
. bubmnoreka IIOK
162 cUcTeMaTH3aIvs 3HAaHUH 110 TeMe 1

"MexaHnn4eckue Kojieoanus"

https://m.edsoo.ru/d6310bfd
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PeseprHeIit ypok. O000mICHHE 1

bubmuoreka LIOK

163 CHCTEMAaTH3allHs 3HAHUH 110 TEME

" " R https://m.edsoo.ru/5e2bb83d
DIIeKTPOMarHUTHEIE KOJICOaHMUs
PeseprHbIit ypok. O6obmenne n

164 cHUCTeMaTH3alvs 3HAHUH 110 TeMe bubmuoreka LIOK
"MexaHUYEeCKHE U 3JIEKTPOMArHUTHEIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PesepaHslii ypok. Obo01menue n Bubmmorexa [JOK
cucTemMaTu3anusa 3HaHui o teme "OnTuka" https://m.edso0.ru/52ad1603
PesepBusblii ypok. O0001IEHNE 1

P P N " bubmuoreka LIOK
166 crcTeMaTu3alys 3HaHui 1o TeMe "OCHOBBI
. https://m.edsoo.ru/5beclc65
CTO
PesepBusblii ypok. O0001IEHHE U
167 CHCTEMaTmZp WSl 3HAHUH 110 TEME bubmorexa HOK
" 5 . " https://m.edsoo.ru/f7c59d38
KopryckynsspHO-BOTHOBOH Jyasin3m
PesepsHblil ypok. O00011IEHHE 1
168 CI/ICTIe)MaTI/I?,E}i’pI/IS[ 3HaHui 1o TeMe "dusnka bubmorexa I1OK
" " https://m.edso00.ru/1f511654
aToMma
PesepsHblil ypok. O00011IEHHE 1
P P . " Bbubnuorexa LIOK
169 cucTeMaTh3anusa 3HaHuil 1o teme "duszuka
" https://m.eds00.ru/905¢5ce0
ATOMHOTO sIJIpa U 3JIEMEHTAPHBIX YaCTHII
PesepBusblii ypok. O0001IEHE U
P P . " Bubnuoreka [IOK
170 cUcTeMaTH3aIys 3HaHUH 110 TeMe ""DJIEMEHTHRI

actpoduzukn”

https://m.edsoo.ru/2bffb94c

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

16
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

®usuka. 10 knacc. Msakuies I'.4., byxoBues b.b. Knaccuueckuii kypc. ba3oBslii u
yriayOJleHHbIN YPOBHU
®usuka. 11 xknacc. Msakumwes I'.4., bByxosues b.b. Knaccuueckuii kypc. ba3oslit u

yriayOJleHHbIN YPOBHU

METOANYECKHUE MATEPHUAJIBI 1JIsA YYUTEJIS
Metoauueckue nmocoOust M KHUTH Juia yuutens, Pusuka. "Knaccuueckuit kype". Msikuiies

[ u ap. (10-11) (ba3oBsiii /Y riyOaeHHBIN)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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