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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢pu3uKe Ha ypoBHE CpeHEro od1ero oopazoBaHus pa3padboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npencrasieHubix B ®I'OC COO, a takke ¢ yuéroMm ¢enepaibHOi paboyeil MmporpamMmmbl
Bocriutanus 1 Konnenuuu npenonaBanus yuyeOHoro npenmera «Pusmka» B 00pa3oBaTeIbHBIX
opranmsaiusax Poccuiickoit ®epepaumu, peanusyroOLMX OCHOBHBIE —0Opa3oBaTelbHbIC
IIPOrPaMMBI.

[lporpamma 1O ¢u3uKe ompenenseTr o00sA3aTenbHOe MPEIMETHOE COJepKaHuE,
YCTaHABJIMBAET PEKOMEHYEMYIO IOCIIE0BAaTEIIbHOCTh M3YUEHHUS] TEM U Pa3JelioB y4eOHOTro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH y4eOHOI o Ipolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyyaromuxcs. [Iporpamma no gpusuke qaét npencraBieHue o LemsX,
coJiepKaHnu, OOIIel cTpaTeruu oO0ydeHus, BOCIUTAHUS U Pa3BUTUS 00yUaIOMIUXCs CPEACTBAMU
yuyeOHoro npeamera «duzuka» Ha yriayoaéHHOM ypOBHE.

N3yuenne kypca QU3MKU yrIyOJEHHOIO YpOBHSA I03BOJIAET pPEaIM30BaTh 3aJaud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBHMH Ul MpPOSBICHUS CBOMX
MHTEJUICKTyallbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYyYaromuMCsl, KOTOpBIE
HEOOXOIUMBI JJIi  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpodecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHBIM PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIIELUALHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAHUpYEeMble pe3yJIbTaThl OCBOEHUS Kypca
($u3uKK HA YPOBHE CPEHETO 00IIETro 00pa30BaHus: IMYHOCTHBIE, METAIpEIMETHBIC, TIPEAMETHBIC
(Ha yrmy6néHHOM ypoBHE). HayuyHO-METOM0I0rHYeCcKOi OCHOBOM IS pa3paboTku TpeOOBaHUM K
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3ysbTaTaM OOy4aroIIUXcs, OCBOMBILHUX
nporpaMMy 1o (u3MKe Ha YpOBHE CpeAHero oOiiero o0pa3oBaHMs Ha YriyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-I€ATEIbHOCTHBIN MTOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HUKHU Ha YIITyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeMETHBIE Pe3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

coJiepkanue yueOHoro npeamera « Pu3ukay mo rogam o0yueHHs..

[Iporpamma mo ¢u3nke HMMeeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIIOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHUIMATUBY YyuuTened u
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEaM3alyd PA3IMUHBIX METOJMYECKHX IOAXOAOB K
IpenojaBaHui0 PU3UKU Ha YIiyOJEHHOM YPOBHE P YCIOBUU COXPAaHEHUs 0053aTeIbHON 4acTh
coJiep’KaHus Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yueOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00 OKpY’KarolleM MHUpE.
[konpHBIH Kypc (U3MKK — CHCTEMOOOpA3YIOUIUN [Jisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHUEH, Oouosorueit, gusnueckoir reorpadueit u acrpoHomueil. Vcrnonb30BaHHEe M aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAernsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TIOJYYEHHUsS] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3ydyeHue UMK BHOCHUT OCHOBHOM BKJaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa 00ydaroerocs, B popMupoBaHue yMEHUIH
IPUMEHATh HAYYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU Y4eOHBIX HCCIIEIOBAHUM.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
¢usuueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIHana (PU3NIeCKOi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gpusuku yriay6iEHHOIO ypOBHS NpeaIoaaraet
3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJIOIMUYECKMX NPUIOKEHUN H3YUYEHHBIX
TeOpuii W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOIMIMX TPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHnue cojiepkaHusl POrpamMmbl 10 GU3UKE JTOJKHO ObITh NOCTPOSHO HA MPHHLUIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IEHWCTBYIOIIEro (akropa
yuebHoro nporecca. [ yriay6nEHHOro ypoBHS — 3TO CUCTEMA CAMOCTOSITENIbHOTO YUEHUYECKOTO
9KCHEPUMEHTa, BKJIIOYAIOLIET0 (PPOHTANbHbIE YYEHHYECKHUE OIBITHI NPU H3YyYEHHUH HOBOI'O
Mmarepuaia, JabopaTopHble paboThl U pabOThl MpakTHKyMa. [Ipu 3TOoM BO3MOXHBI /1Ba crioco0a
peanmu3anuu (PU3NYECKOTo MpaKTUKyMa. B mepBoM ciryyae mpakTUKyM IMPOBOAUTCS THOO B KOHIIE
10 u 11 xnaccoB, MO0 Moce MepBOro U BTOPOTO MOJIYTOAMM B KaXA0M U3 3TUX KilaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NPaKTUKymMa B CUCTEMY JIabOpaTOpHBIX paboT, KOTOpbIE
NpOBOJATCS B Ipolecce u3ydeHus pasziena (temsl). Ilpu sTom mox paGoramu mpakTHKyma
MOHMMAETCS CAMOCTOSATEIbHOE HCCIEIOBAHHUE, KOTOpPOE€ MPOBOJUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 00001IEHHOr0 B11a O€3 MOIIAaroBOil HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKkTUKyMa MpeAcTaBleHa eAUHbIM NepeyHeM. BoIOop TeMaTHKH 7151 3STUX BUAOB YUEHHUUECKUX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTebHOTO Ipolecca HCXOns W3
OCOOEHHOCTEH TMMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sTOoM
oOecreynBaeTcsi OBJaJIEHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH MNpsIMblE M KOCBEHHbBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7jad IPUOPUTETOM SIBIIIOTCS 3a/adM C SBHO 3aJaHHON M HESBHO 3aJaHHOU
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaKk M MHTErpupys NMPUMEHEHHWE 3HaHUM M3 pas3HbIX paszaenoB. [lms
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpoTeKaHUs (U3UYECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOLIEH XKHU3HH, TpeOyrolue BbIOOpa
(bu3nUecKoil Moienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypce (puU3MKu yriayOlI€HHOTO ypOBHsSI Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3yd4aThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOunere
bu3KKK T0KHO OBITH HEOOXOAMMOE JTa00paTOpHOE 0OOPYIOBAHKE IS BBHITIOJTHEHUS YKa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHUECKUX OIBITOB, Ja0OpaTOpHBIX paboT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecreunBaeT MOCTAHOBKY NMEPEYUCIEHHBIX B IMpOrpaMme Io
¢bu3nKe KIIOYEBBIX JIEMOHCTpAIMil IJs HMCCIEAOBAHUS HM3yYaeMbIX SBJICHHI M TPOIIECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISI YUYECHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M oOecreyrBaeTcss B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOPHOrO OOOPYIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU EJIAMU U3Y4YeHUs PU3UKU B 001IEM 00pa30BaHUU SBIISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY H3yUEHUIO MPUPOIDI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa M3y4YeHUsS OCHOB CTPOCHUS
MaTepuu U GyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HAYYHBIX JI0KAa3aTEIbCTB;

dbopMupoBaHUe MPEACTABICHUN O poNid PUIUKU AJISl PA3BUTHSI JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

JocTmwkenne STUX menel oOecreunBaeTcsi penieHHeM CIEAYIONIMX 3afad B Ipolecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, SJIEKTPOANHAMUKY, KBaHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOYU3UKY;

dbopMHpoBaHUE YMEHUH PUMEHAITh TEOPETHUECKUE 3HAHUS JJIS1 OOBSICHEHUS (PU3NIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIeHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHON (PU3MYECKOIl MOJIEINbIO,
3aa4, TOAPAa3yMEBAIOIINX CAMOCTOSTEIIEHOE CO3MaHuE (U3UYECKOW MOJIENH, aJeKBaTHOU
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPY’KAIOIIYIO CPENyY;

OBIIQJICHUE METOJaMH CaMOCTOSTEIFHOTO TUTAHUPOBAHUS M TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3/IaHUE YCJIOBHM JUIsl pa3BUTUS YMEHHUH NPOEKTHO-HUCCIIE0BATENIBbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



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

B cootBerctBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHBIN ypOBEHb U3YUCHHS yIeOHOTO
npeamera «Pu3nka» Ha ypoOBHE CpelHEero odmero oOpa3oBaHusi BEIOMpPAETCS 00YyYarOIUMHUCH,
IUTAHUPYIOIIMMHU  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CICHUAIBHOCTAM (DU3UKO-TEXHHUYECKOTO
npodus.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIuXCs.

COAEPXAHUE OBYUYEHUS

10 KJIACC

Pa3znen 1. HayuHnblii MeTOJ MO3HAHMS NPUPOABI.

®dusuka — (yHIaMeHTanbHas Hayka o mpupoje. HayuHelii MeTOA MO3HAHMS U METOAbI
UCCIIeIOBaHUS (PU3NYECCKUX SIBICHUI.

OKCHEpUMEHT U Teopus B Ipolecce Mo3HaHus npuposl. Habmonenue u skcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIUYMH (QHAJIOTOBbIE U LU(PPOBBIE MU3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemnocTu nu3MepeHuit pu3nuecKux BeInIrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLIECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeaIbHAasl )KUAKOCTh, UJICaNIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. dusndyeckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydHOH KapTUHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKmMUKyM.

W3mepeHue cuiibl TOKa U Haps>KEHUS B LIEMH [TOCTOSTHHOTO TOKa IMPH TOMOIIN aHAJIOTOBBIX
U IIUPPOBBIX U3MEPHUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ UppoBoil maboparopueil no ¢usmke. Ilpumepsl n3mMepeHust GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHHE. OTHOCHUTENBHOCT MEXAHHYECKOTO ABMKEHMs. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBbl KOOpAMHAT.
Tpaexropus.

Ilepememienne, CKOpOCTb (CpEmHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMU HAa OCH CHCTeMbl KoopAuHAT. ClloKeHHe MepeMeleHul 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOpPOCTH, YCKOPEHHSI U IIyTH MaTEPUAIBbHON TOUYKU OT BPEMEHH U MX TpapUKH.



CBobomHOe majieHne. Y CKopeHrne CBOOOIHOTO NaieHus. [[BikeHne Tena, OpoIeHHOTo Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MaT€pUAIbHON TOUYKU OT
BpPEMEHH U UX IpapuKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUYKH 110 OKPYKHOCTH. YTJ0Bas U
nuHelHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemuTtenbHoe (HOpMaabHOE),
KacaresibHOE (TaHT€HIIMAJIBHOE) U TIOJTHOE YCKOPEHHE MaTepUaIbHOM TOUKH.

TexHuueckue YCTpONCTBA W TEXHOJOTUYECKHE TMPOIECCHI: CIHAOMETP, JBH)XKCHHE
CHapsIOB, IICMHbBIC, IIECTEepEHYATHIC U PEMEHHBIE TIEpeIauu, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

CnocoObl HCCIIeIOBaHUS JIBHIKCHUM.,

Nnmoctpanus npeaeasHoro nepexoa u i3MepeHue MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue NBHKEHHI C UCIIOIB30BAHHNEM MEXaHH3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

HamnpaBnenue cCkOpocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTEH, TPACKTOPHI, CKOPOCTEH MBUXKEHUS OJHOTO M TOTO K€ TeJia B Pa3HbBIX
CUCTEMAaxX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHus pU MPSIMOJIMHETHOM PaBHOYCKOPEHHOM JBHYKEHUHU TIO HAKJIIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHHusi CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydenue nBuxKeHHs Tena, OpOIIEHHOrO TOpU30HTaNbHO. [IpoBepka rumoressl o mpsiMoin
MPONOPIMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO TOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue qBUXKEHUA Teja M0 OKPY>KHOCTU € TOCTOSHHOW MO MOJIYJIF0 CKOPOCTHIO.

WccnenoBanue 3aBUCUMOCTH TIEpHOJa OOpalleHHs KOHHUYECKOTO MasTHHKA OT €ero
napameTpoB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETA. [[pUHIIMI OTHOCUTENBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKecTH. 3aBHCUMOCTh YCKOPEHHS CBOOOIHOTO TIQJE€HUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IJIAHETHI M OT Teorpaduyueckoil mupoTsl. J[BHkeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHKyIIErocs ¢ yCKOpEHHUEM.

Cuna Ttpenus. Cyxoe tTpeHuwe. Cuina TpeHUS CKOJBXKEHHS M CUJIA TPEHUS TOKOS.
Koadduiment tpenus. Cuiia COnpoTUBICHUS TPU JIBUKCHUM TeJla B KUAKOCTU WM Tasze, e
3aBUCUMOCTDH OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. 'mnpocrarnueckoe nasnenue. Cuna Apxumena.



TexHuueckue yCTpONWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIMITHUKH, JBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmtoienue nBr>xeHus Tell B MHEPLHUAIbHBIX U HEMHEPLUATIbHBIX CHCTEMaxX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne AByX IWIMHIPOB WM IIApOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMATIBbHON CUCTEMBI OTCUETA.

CpaBHEHHME PAaBHOIECUCTBYIOIIEH NPHIIOKEHHBIX K TEJIy CUJI C IPOU3BEICHUEM MACChI TEIa
Ha €ro yCKOPEHUE B UHEPLUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOLUX B PE3YJIbTATE B3AUMOAECUCTBUS TEl.

N3mepenne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOEI)KHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHJI TP IBHXKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumorespl O HE3aBUCUMOCTH BPEMEHHM JBMKEHMSI OpycKa IO HAKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

W3yueHne IBMKEHUS] CUCTEMBI T, CB3aHHBIX HUTBIO, IIEPEKHHYTON Yepe3 JETKui OJI0K.

N3mepenne kodpGuIeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KO3 PHUIIMEHTa 3aBHCUMOCTH
Fp(N).

HccnenoBanue [BIWKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C TMEpEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPpy3a Ha BaJLy C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpoe Teno. [locTynarenbHoe W BpalaTelbHOE JBHKEHUE TBEPIOTO Tea.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnosus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeycToUMBOE, O€3pa3NuYHOE paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunaer paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomoi, nPAKMUKYM.

HccnenoBanue ycloBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHMS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CUJl YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, MMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMiynsc MaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TouyeK. L[eHTp macc cucTeMbl
MaTepuaibHbIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

Hmnynbe cHIlbl M U3MEHEHHE UMITYJIbCca Tefa.



3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUKEHUE.

MoMeHT uMmIynbca MaTepUalbHOM TOUYKM. [IpencraBieHue O COXpaHEHMM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX ITOJISIX.

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

MouniHOCTb CHIIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPruu MaTepUaJbHON TOUKHU.

IloreHumanpHple U HeNOTEHUUaNbHbIe CWiIbl. [loTeHumanbHas sHeprus. lloreHuuanbHas
SHEPTusl yrpyro nedopMHpOBaHHOW MpyKuHBI. [loTeHIManbHas SHEprus Tela B OJHOPOJHOM
rpaBUTalMOHHOM moJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHyTpH U BHe L1apa). Bropast kocMuueckast CKopocTb. TpeThsi KoOcMUYecKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CUJ C U3MEHEHHEM MEXaHHUYECKOW IHEPTUU CHUCTEMBI
Tel. 3aKOH COXPaHEHMsI MEXaHUUECKON SHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymu g uaeanbHOM XHUIKOCTH KakK CIEIACTBHE 3aKOHAa COXPAaHEHUs
MEXaHUYECKON YHEPTUU.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JBHKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIM MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3anmuble npeBpaleHnss KHHETUYECKOW U TOTEHIUAIIbHOW SHEPTUI U IEUCTBUH HA TEJO
CHUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3mepenne umiyJsbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHNE U3MEHEHUS UMITYJIbCA TEJIAa C UMITYJIBCOM CHJIBL.

HccenenoBanue COXpaHeHU UMITYJIbCA IIPUA YIIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHINAIbHOM 3HEPTUU NPYKUHBI C padOTON CUJIBI TPEHUS.

Onpenenenue pabOThl CHIIbI TPEHUS TPH IBUKEHUH TeJla M0 HAKJIOHHON TIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeopuU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKylnsapHo-kuHeTnyeckol Teopun (MKT), ux omnbiTHOE
obocnoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep IBI)KEHHS M B3aUMOJCHCTBUS
YacTHI] BellecTBa. MOAEIN CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TeNl U 0ObSICHEHUE CBOWCTB
BellecTBa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemlecTBa. [locrosanas ABorazpo.

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



Mogens naeabHOTO ra3a B MOJIEKYJIIPHO-KMHETHYECKOM TEOPUH: YaCTULIBI Ta3a JBUXKYTCS
XaO0TUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3zoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcoitoTHas Temmneparypa
(wkanma Ttemnepatyp KenbBuna). 3akoH Jlanerona. M3ompoueccsl B HAeadbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHne U30MpoLEcCOB: U30TEPMa,
u30Xopa, n3odapa.

CBs13b MEXKy 1aBJICHUEM U CPEIHEN KUHETUYECKOM S3HEPIHel OCTYNaTeIbHOTO TEINIOBOTO
JBYDKEHUS MOJIEKYJI MI€JIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMUHETHUECKON TEOpUH
U/1€aIbHOTIO ra3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeIHel
KMHETUYECKOW dHEPrueH MoCTynaTeIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCTHULL.

TexHuueckue yCTpOHCTBA M TEXHOJOTHMYECKHE IIPOLECChl: TepMOMETp, Oapomerp,
[I0JIy4E€HUE HAHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHHsI YaCTHUILL BEIIECTBA.

Mozens OpOyHOBCKOTO IBUXKEHUS.

Buneoponuk ¢ 3an1chio peaabHOro OpOyHOBCKOTO JBH)KEHUS.

Juddy3us xKumKocTen.

Mogensb onbita LlTepHa.

[TputsxeHue MOJIEKYJI.

Mogenu KpUCTalNIn4eCKUX PEIETOK.

Habumonenue u rccnenoBanme U30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

HccnenoBanue mporecca yCTaHOBJICHHSI TEIUIOBOTO PAaBHOBECHS NP TEIJI000MEHE MEXKIY
ropsiyeil ¥ XoJIOAHON BOJIOM.

W3yuenne W30TepMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIOIb30BaHUE IH(PPOBOI
nabopaTopun).

M3yuyeHue n30XOpHOTo Ipolecca.

N3yuenne n3o6apHOro mnporecca.

IIpoBepka ypaBHEHHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoaunamuyeckas (T1) cuctema. 3aiaHie BHEIIHUX YCIIOBHH 17151 TEPMOIUHAMUYECKOM
cuctembl. BHelHue n BHyTpeHHME napaMeTpbl. [lapameTpsl TEpMOIMHAMUYECKON CUCTEMBI KaK
CpeHME 3HAYECHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHHE HA MUKPOCKOITMYECKOM YPOBHE.

Hynepoe nauano tepmoguHamuku. CaMONpor3BOJIbHAS pellakcalis TEPMOANHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mognenp wuzneanbHOro raza B TEPMOAMHAMHMKE — CHCTEMa YpPaBHEHUMH: YypaBHEHHE
MenneneeBa—Knanelipona ¥ BbIpaKE€HUE JUIsl BHYTPEHHEW SHEPrUH. Y CIOBHS NMPUMEHHMOCTH
TOM MOJENIN: HU3Kasg KOHLEHTpalus 4YacTUIl, BBICOKME TeMIlepaTypbl. Brlpaxenue mis
BHYTPEHHEHN 3HEPTUH OJTHOATOMHOTO MI€aIbHOTO rasa.

KBasucrarnueckrue u HECTaTUYECKHUE IPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMKKe. Beruncienne paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Tennomnepenaya Kak crnoco0 HM3MEHEHUS BHYTPEHHEH SHEepruu TepMOJMHAMUYECKOMH
cucTeMbl 6e3 coBeplIeHus: padoTel. KOHBEKIMS, TEMIONPOBOIHOCTD, U3TyYSHHE.



KomnuectBo TemnoTel. TemioéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIIOEMKOCTH
BEILECTBA. YpaBHEHHE Maiiepa. YienbHas TEIIoTa CropaHus TommBa. Pacu€r kosmuecTtBa
TEIUIOTHI IIpH Teruionepenade. [lorstue 06 aguadbaTHoM mporiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHyTpenHss sneprus. KonauuecTBo TEmoTsl 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTrur TEPMOIUHAMUYECKONW CUCTEMBI.

BTopoit 3akoH TepMOAMHAMHUKHM [JI1 PABHOBECHBIX MPOIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT E€AMHCTBEHHAs aauabara.
AOcomoTHas Temneparypa.

BTopoiil 3aK0H TEpMOJMHAMUKU Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTY OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 komnencanuu (Kmaysmyc).
Heob6patumocTh npupoaHBIX MPOIECCOB.

[Tpunimne! aeiicTBus TeraoBbix MammuH. KIT/I.

MakcumanibHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUs TEIUIOBBIX JBUrareneil. TermnoBoe 3arps3HeHue
OKPYXaroIIEeH Cpeabl.

TexHu4eckue ycTpoiicTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIbHUK, KOHAUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTATEeNW, MapoBas TypOuWHA, NOIYyYEHHE CBEPXHHU3KHUX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIB30BAHUEM TEIUIOBOIO HAcoca,
YTHIIN3AIHS OMOOPTaHUIEeCKOTO TOILTMBA JJIST BEIPAOOTKH «TETUIOBOM» U 3JICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PaCIIMPEHUH.

BosgyumHoe oruuso.

CpaBHeHHE YI€IbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KommbroTepHbie MOIENH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3mepenne y1enbHONU TEIIOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

N3yuenne B3aUMOCBS3M DHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcarus. Vicmapenwe wu kumeHwe. YaenpHas TeIoTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

TBépmoe Teno. Kpucrannuueckre u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeruioTa miaaBienus. CyonumMarius.

Hedopmaruu tBEpHoro Tema. Pactskenune u cxarue. Cosur. Moayne Onra. Ilpenen
yOpyTrux aedopmanui.

TemioBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE pacUIupeHuUe.
AHTrapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).



[IpeoOpazoBanue sHEeprun B (ha30BBIX MEPEXoaax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHOcTHOE HaTsKeHHE. KOAphUIIMEHT MOBEPXHOCTHOTO HaTshKeHUs. KanuuispHbie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyina Jlamaca.

TexHnyeckue yCTpONCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: JKUAKUE KPUCTAJLIBI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TemnoBoe pacmupeHue.

CBoiiCcTBa HaCBIILIEHHBIX M1APOB.

Kunienne. Kunenue npu nOHMKEHHOM JIaBJIEHUU.

W3mepeHue cuibl NOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU IUIEHKAMHU.

CmauuBanue.

KanumnspHele ssBneHus.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

Crioco0b!I U3MepeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buner nedopmarmii.

HaGrotenne Maibix gedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

M3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHMSI JKUJKOCTEH.

N3mepenne yaenbHOU TEeIUIOTHI IIJIaBICHUS JIbJA.

M3yueHne CBOMCTB HACBIICHHBIX IIaPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl 1apoB B IIOMEILEHHUH.

N3mepenue ko3¢ puienTa NoBepXHOCTHOIO HATSKEHHUS.

Uzmepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pe3MHOBOIO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pasnen 4. DuekTpoanHaMuka.

Tema 1. Inexmpuueckoe noe.

OnexTpuzanus Tea U e€ MposABIEHUs. DJIEKTpUUECKHUil 3apsn. JIBa BHa 3JE€KTPUUYECKUX
3apsa0B. [ IpoBOIHUKY, TUANEKTPUKH U IOJIYTIPOBOJHUKH. DJIEMEHTAPHBIN AIEKTPUUIECKUH 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apSbL.

Hanpsok€HHocTs  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
IEKTPUYECKOTO NoJist. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
IToTeHumanbHas 3HEPrus 3apsiaa B JIEKTPOCTaTUUECKOM noJie. [loTeHnnal 3;1eKTpoCcTaTHYeCKOTO
noJisl. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMANIOB JUISl AJIEKTPOCTATUYECKOTO OIS
(KaK OZJHOPOAHOTO, TaK M HEOTHOPOHOTO).

[TpuHIMI CyneprO3UIIUH SJEKTPUUECKUX MOJEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apsbkeHHOro mo o6véMmy mapa. [lonme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

IIpOBOTHHUKY B JIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.



JIMPNEeKTpUKHY B 3JIEKTPOCTATHYECKOM MOJI€E. J(M3neKkTpudeckas NpoOHUI[aeMOCTh BEIIECTBA.

Kongencarop. OneKTpoEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopA.

[TapanmnensbHoe  coeauHeHue  KoHAeHcaTopoB.  llocimenoBaTenbHOoe — coeaMHEHUE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

JBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue yCTpONCTBa M TEXHOJOTHMUYECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE YJIEKTPOIIPHOOPOB, KOHACHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MMOCTOSHHOM M IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JEKTPOEMKOCTH IJIOCKOTI'0 KOHJIEHCATOPA OT IUIOIA/H IIACTHUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUUYECKON MIPOHNULIAEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsiaKa U pa3psKa KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padomot, npAKMUKyM.

OueHka cu1 B3auMOJEICTBUA 3apsKEHHBIX TEll.

Habmroienue npeBpallieHus SHEpTruu 3apspKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOJINO/1A.

W3ydeHue nmpoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeHCcaTop.

Pacnipenenenne pa3HOCTH MOTEHUMANOB (HANpsDKEHUS) NPU  IOCIEA0BaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiga KOHIEHCATOPA Yepe3 pe3ucTop.

Tema 2. Ilocmoannwiil 31eKmpuyecKuil Mmox.

Cuia Toka. [IoCTOSIHHBIN TOK.

VYcnoBusa CyniecTBOBaHMS TOCTOSIHHOTO —3JIEKTPUYECKOTrO Toka. McToyHuMkm TOKa.
Hampsoxkenne U u 3J1C E.

3akoH OMa 11 y4acTKa LEMH.

DNEKTPUYECKOE CONPOTUBIICHHE. 3aBUCUMOCTb CONIPOTUBIIEHUS OJTHOPOJIHOTO POBOJHUKA
OT €ro JUIMHBI U IJIOUIa/Id OTIEPEYHOr0 CEUeHUs. Y 1eIbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
pa3BEeTBIEHHBIX AMeKTprueckux 1enei. [Ipasmia Kupxroda.

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

MoIHOCTb 31eKTprUYecKoro Toka. TernoBas MOITHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

O/1C 1 BHyTpeHHEe CONPOTUBICHHE UCTOYHHUKA TOKa. 3aKoH OMa ISl TOJIHOM (3aMKHYTOI)
AIIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKA. KOpOoTKO€E 3aMBbIKaHHUE.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHnyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.



Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSOKEHUS] I PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUs U CBETOIHOJA.

3aBUCUMOCTh CONPOTHUBIICHHUS] LWIMHAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUJIOIIAIU
MONEPEUHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT COIPOTHUBIICHUS MPU MOCTOSTHHOM HAIPSKEHUU.

[Ipssmoe n3mepenue DJIC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO COIPOTUBIICHUS.

CriocoObl coeTMHEeHUs UCTOYHUKOB Toka, DJIC Garapeit.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTy MOJIFOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKkmukKym.

HccnenoBanue CMEIIaHHOTO COSIUHEHHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMpOTUBICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS U1 JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npejena u3MepeHus amnepMmeTpa (BOJIbTMETPA).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu IJIC rabBaHUYECKOTO JI€MEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX]y MOJFOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
ETH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJleKTpUYecKass MNPOBOAMMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPJBIX ~ METAUIOB.  3aBUCUMOCTh  COINPOTHBJICHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXIpOBOAUMOCTb.

DNIEKTpUUYECKHI TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHas MPOBOAMUMOCTh MOIYIPOBOIHUKOB.
CsoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

DNIEKTPUUECKUI TOK B JJEKTPOJIUTAX. DICKTPOIUTHUECKAS AUCCOLMAIMS. DIIEKTPOIIH3.
3akonbl Dapajes A 3JIEKTPOIIN3a.

OneKTpuuecknii TOK B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITENBHBIM pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHudeckue yCTpPOHMCTBA M TMPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psIHbIC JIAMIIBI,
AIIEKTPOHHO-JIy4YeBast TPyOKa, MOJYINPOBOJAHUKOBBIE MPHUOOPHI: IHOMA, TpaH3UCTOp, (poTomuon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBHIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MHUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

3akoHsl anekTposn3a dapanes.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

CpaBHeHHME TPOBOJUMOCTH METAIIJIOB U TIOJYIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuit s3xcnepumenm, nabopamopnsvie padomst, npaKkmuxym.



Hab6nronenue anexTpomusa.

N3mepenue 3apsiaa 0JHOBAJICHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHe BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJIA.

Du3nYeCKHil NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
WU3MEPUTEIIBHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
MOTPEIIHOCTEH.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (PU3NUYSCKUX BEITMYUH,
MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBIOOP M3 paboT, OMHMCAHHBIX B TEMAaTUYECKUX pasenax
«Y4eHUYECKHI SKCIIEpUMEHT, J1a00paTOpHbIe paObOThI, MPAKTHUKYM)).

MexnpeaMeTHbIe CBS3H.

Wzydenne kypca ¢usuku yriryon€HHoro ypoBHs B 10 Kjacce OCyMmIECTBISETCS ¢ YIETOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHd MAaT€MaTUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAYYHbIM (akt, rumores3a, (u3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHUE, MO/IEb, U3MEPEHUE, TOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHbIE
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runepOoia, ux rpaduKu U CBOMCTBA. TpuroHomeTpudecknue QyHKIIUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX NPOEKIMU Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKaroulel  cpeabl,  yTUIM3aLus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPIUHU, MOBEPXHOCTHOE
HATSHDKEHHE U KallWUIPHBIE SBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJdyYyeHHue HaHOMAaTepHUasIoB, TEMJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKas
JUCCOLIMAIS, TaJbBAaHUKA, DJIEKTPOHHAS MUKPOCKOTIHSL.

T'eozpaghus: BnaxxHOCTh BO3TyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHHUH C HCIIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUSI B TEXHHKE, CTaTHYECKHE KOHCTPYKIUM (KPOHIITEHH, pemeéTdyarpie
KOHCTPYKIIMH), UCTIOb30BAaHUE 3aKOHOB COXPAHEHHUS MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJAOMET
U Jpyrue), OBUTATeNh BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XONOIUJIHHUK,
KOHJIMIIUOHEP, TEXHOJOTUM TIOJYyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATepHalloB, M  HAHOTEXHOJOTHH,  D3JEKTPOCTaTHYecKass  3alluTa,  3a3eMJICHHE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYITPOBOAHUKOBBIE IPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.
Tema 4. Maznumnoe none.



B3aumonencTBue NMOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHuTHOe moue.
Bekrop marauTHOM MHAYKUMU. [IpyHIMI Cynepro3uiy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOU
WUHAYKIHH.

MarsutHoe mnosie NpoBOJHUKA C TOKOM (NPsIMOrO IPOBOJHHMKA, KATYyIIKM U KPYroBOTI'O
BUTKA). OmbIT Dpcrea.

Cuita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HampaBlieHHE€ W MOJIYJb. JIBUXKEHUE 3apsHKEHHOM YacTULBI B
OJIHOPOJJHOM MarHUTHOM noJie. PaGora cuisl Jlopenua.

MaruutHoe nose B Beniectse. GeppoMarHeTHKy, napa- U JMaMarHeTUKH.

TexHuyeckue yCTpoOMCTBAa M TEXHOJIOTMUECKHE IPOLIECChl: NPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, OJIEKTPOJABUTATENb SIKOOH, yCKOpUTENN
3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nMHMH WHAYKOIMA MAarHUTHOTO IIOJISL IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHuTOB.

KaptuHa J1MHUH MarHUTHOM MHIYKUUM TOJS JJIUHHOTO IIPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3anmopeiictBre 1ByX NIPOBOAHUKOB C TOKOM.

Cuita Ammepa.

JeiictBue cunbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

HaGnronenue nBUKeHUs MydKa 3J€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMI NEACTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISL IOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue qeiCTBUS OCTOSIHHONO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

OmnpeneneHne MarHUTHON MHYKIIMM HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYuUs.

SBnenue snexTpoMarHuTHOM MHAYKIUH. [loTOok Bekropa MarHMUTHON uHIyKuuu. DJC
MHAYKIHMH. 3aKOH JIeKTpoMarHuTHo nHaykuuu @apanes. Buxpesoe anexrpuueckoe nose. Toku
Ddyxo.

O/1C uHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. KarTylika WHAYKTMBHOCTM B ILENHM IOCTOSIHHOIO TOKa. SIBieHune
camonHaykuuu. 9J1C caMOMHAYyKIHN.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnyeckue ycTpoicTBa U TEXHOIOTMUYECKHE TPOLECCH: NHAYKIIMOHHAS [1€4Yb, COJIEHOM,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHM B MArHUTHOM I10JI€ 3EMIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Hccnenosanue 3aBucumocty DJ{C MHAYKIIMN OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O ITOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.



SIBneHne caMOMHAYKLUH.

Hccnenoanue 3aBucumoctd DJ{C caMOMHIYKIMU OT CKOPOCTH M3MEHEHHs CHUJIBI TOKa B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HccnenoBanue sBIEHUS JIEKTPOMarHUTHON UHYKIIHU.

Onpeznenenre UHAYKIIUA BUXPEBOTO MAarHUTHOTO TTOJIA.

HccnenoBanue sBICHUS CAMOUHITYKITUH.

COopka MozEH 3IEKTPOMarHuTHOIO T'eHepaTopa.

Pa3pen 5. Koje6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

'apmonunueckue  kosebanus.  KuHemarmueckoe M JAMHAMHYECKOE  OIMCAHUE.
OHepreTUyecKoe ONUcaHue (3aKOH COXPaHEHUsI MEXaHUYECKO SHepIrun ). BeIBo1 TMHAMHUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUH U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO ONHCAHUSI.

Ammumatyna u Qasza konebGanwii. CBsI3b aMIUIMTYAbI KOJeOAHMH MCXOAHOM BEITUYMHBI C
aMIUTUTYJaMU KoJieOaHUi e€ CKOPOCTU M YCKOPEHHUS.

[Tepuon n yacrora konebanuil. Ileprnos Manbix cBOOOIHBIX KOJI€OaHUN MAaTEMaTHYECKOTO
MmasiTHHKA. [leprno cBOOOAHBIX KOJIEOAHUH MPYKUHHOTO MAasITHUKA.

[TonsiTHe 0 3aTyxarommx KoneOanusx. BeiHyxneHHsie konaeOanus. Pezonanc. Pezonanchas
KpHBas. BnusiHue 3aTyxaHus Ha BUJI pe30HAHCHON KpUBOM. ABTOKOJICOaHMS.

TexHuueckue yCTpoWCTBA M TEXHOJOIMUECKHE IPOLECChl: METPOHOM, Yachl, Kayelu,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABUKEHMSL.

HaOnronenue He3aBUCUMOCTH NEPHOJA MAJIbIX KOJICOaHUH rpy3a Ha HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyXawlux KojaeOaHUi U 3aBUCUMOCTH M€PHOJa CBOOOIHBIX KOJeOaHUH
OT COTIPOTHBIICHUSI.

HccnenoBanue kosneGaHMi rpy3a Ha MAacCHBHOM NpYXHHE C LEIbI0 (OPMHUPOBAHUS
npejcTaBiIeHuit 00 uieaqbHOU MOJIENU MPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs DHEPTUH MPH KOJIEOaHUX TPpy3a Ha PY>KHUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABM)KEHHUS TeNa B X0/I€ KoJIeOaHUH Ha yIIpyroMm MojBece.

W3yueHne IBMKEHUS] HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYBI 3aTYXaIOMIMX KOJIEOaHUI.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnexkmpomaznumnule Konedanus.

Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
kosnebaTesbHOM KOoHType. Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYAO0N CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIe0aTeIbHOM KOHTYE.

3aryxaromue JJIEKTpPOMarHuTHbIE KoJieOaHus. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIC
Kosie0aHusl.



[lepemenHbIi TOK. MOIIHOCTh NEPEMEHHOrO TOKA. AMIUIUTYAHOE W JCHCTBYIOIIEE
3HAYCHHUE CHJIbI TOKA U HAIIPSDKEHUS TPU PA3IUYHON OopMe 3aBHCHMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycouanbHbli IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATylIKa UHAYKTUBHOCTH
B LIETIM CUHYCOUAAIBHOIO IEPEMEHHOI0 TOKa. Pe30oHaHc TokoB. Pe3onaHc HanpskeHU.

Wneanbublii Tpanchopmarop. [IpousBoacTBo, nepenada u moTpedIeHUE AIIEKTPHUECKON
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3HEepruu. KynbTypa HCnonab30BaHUs
3JIEKTPOIHEPTUU B TOBCEJHEBHOM KU3HU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop INEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIlepesay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuuiorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXaroMKX 3JIEKTPOMArHUTHBIX KOJICOaHUH.

Mopeinb 371€eKTpOMarHuTHOIO FreHepaTopa.

BoiHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHusl.

Pesucrop, kary1ika MHIyKTUBHOCTH U KOHJIEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOpPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

VYCeTpoicTBO U IPUHIIUIL ACHCTBUS TpaHchopmaTopa.

Mogenb IMHAN 3IEKTPOIIepESadH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Uzydenue Tpancdopmaropa.

HccenenoBanue MepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENBHO COCINHEHHBIE KOHACHCATOp,
KAaTyLIKy ¥ PE3UCTOP.

HaGnroeHue 31eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 0JIHbL.

MexaHnyeckne BOJIHBI, YCIOBUS HMX pacnpocTtpaHeHus. [lomepednsle W NpOJOJIBHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AjduHA BOJIHBL. CBOMCTBA MEXAHMUYECKUX BOJIH:
OTpakeHHe, IpeoMIIeHUe, UHTephepeHIs U AU(paKIIHsL.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHHE OKPYKAOLIEH CPEIbI.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMSI M3JIyYEHHUS JJEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEeIOMIICHHE, MOJsIpU3alus,
uHTepdepeHus 1 TudpaxKius.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpyMEHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIMITBI paINnOCBA3HU U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpebl.

TexHnyeckue ycTpoilcTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauMonpuéMHHK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.



Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMi.

Habmroienue otrpaskeHus 1 MpeioMIICHHs] MEXaHUUECKUX BOJIH.

Habmionenue narepdepeHnny 1 1udpakiina MEXaHUUECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CaoiicTBa yIbTpa3ByKa U €ro PUMEHEHHUE.

Habmroienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M YacTOTOU
KOJICOaHUH.

HccnenoBaHue CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Ob6napy:xeHre HHGPAKPACHOTO U yIbTPahUOIETOBOIO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

N3ydeHue napaMeTpoB 3BYKOBOM BOJIHBI.

W3ydenue pacrnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosinHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
MCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIM IMOKa3aTenab InpesnomieHus. [1oCcTOSHCTBO 4acTOThl CBeTa U
COOTHOIIIEHUE JUIMH BOJH IMPH IMEpPexo/ie MOHOXPOMATHYECKOTO0 CBETa 4Yepe3 TpaHully paszzena
JBYX OMTHYECKUX CPE.

Xon nyueit B mpu3me. ucnepeust ceera. ClioxkHBIH cocTaB Oenoro cera. Liger.

[TonnHoe BHyTpeHHEee oTpakeHue. IIpeenbHbIil yroi MoaHOro BHYyTPEHHET0 OTPasKEeHUSI.

CoOuparomue M paccerBarolmue JHUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHUJa TOHKOM JMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOHM cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTeNs MPeIoMIICHHUS.

dopMysa TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xona syda, IpOILIEIIIEro JINH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTUYECKON OCH.
[TocTpoenne n300pa>keHU TOUKU U OTpE3Ka MPSMON B COOMPAIOIIMX U PACCEUBAIOLINX JIMH3AX U
UX CHCTEMaX.

OnTuueckue npudopsl. Paspemaromias cnocoOHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBast ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(QEPEHLIMOHHON KapTHHE OT ABYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: OYKM, JIyHa, MEpHUCKOIL,
¢oroamnmapar, MUKpPOCKOII, IPOSKIIMOHHBIH anmapar, IpOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHKA,
TU(paKIMOHHAS pelIéTKa.

Hemoncmpayuu.



3aKOHBI OTpaKEHUS CBETA.

HccnenoBanue npenomMiIeHus CBETa.

HabGmtonenue moHoro BHyTpeHHEro oTpakenusi. Mojienb CBETOBO/ 1.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTHHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKCHUI B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

HaGmronenue unatepdepeHium cera.

Habmtoienue 1BETOB TOHKUX IMJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakiimOHHON PEIIETKH.

Habmronenne nudpakiimOHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habmroenue nosisipuzanuu cBera.

[IpumeneHue nosIpOUI0B IJIsl U3YyUEHUS MEXaHUYECKUX HANPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsl, npaKkmuxym.

N3mepenue noka3aresns IpeioMICHHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSHUSL OT BELIECTBA (HA MPUMEpe KHUIIKHX
JIUH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIMH3.

[Tomrydenue n300pakeHUs B CUCTEME U3 TIIOCKOTO 3epKalia U JINH3bI.

[Tomryuenue n300pakeHus B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBanue TeecKOMMIeCKUX CUCTEM.

Habmronenne nudpakimm, nHTEpOEPSHINH U TOJISIPU3AINH CBETA.

N3yueHue nossipuzauu CBETa, OTPAKEHHOTO OT OBEPXHOCTU JUAIECKTPHKA.

W3ydenue nuTepPepeHIiny JIa3epHOro U3IYUCHUS Ha ABYX LIENSIX.

Hab6mronenue nucniepcum.

HabGmronenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

N3mepeHne IIMHbI CBETOBOW BOJIHBI.

[Tomydenue ciekTpa U3My4eHus: CBETOUO1a TIPU TOMOIIH TU(PAKIIMOHHON PEIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM TEOPHU OTHOCUTEIbHOCTH.

['panubl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH  uHTepBas.  IIpeoOpasoBanust  Jlopenua.  YcioBue
npuIUHHOCTU. OTHOCUTEIHLHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAICHUE
JUTHHBL.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs TOKOSI.

TexHu4eckue yCTpONCTBA M TEXHOJOTUYECKHE IPOIECCHl: CIIYTHUKOBBIE NPUEMHHUKH,
YCKOPHUTENH 3apsHKCHHBIX YaCTHII.

Y4eHnueckuil HIKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI, MPAKTUKYM.

Onpenenenre UMMyNIbCa U SHEPTUU PESITUBUCTCKUX YacTHUIl (MO ¢oTorpadusiMm TPEeKoB
3apsHKEHHBIX YaCTHIl B MATHUTHOM TI0JIE).

Paznen 7. KBanroBas pusuka.

Tema 1. KopnycKkynapnuo-6011o80il oyaiusm.

PaBHOBecHOE TeTIOBOE W3NMydeHHE (M3NMydyeHUEe aOCOIMIOTHO UYEPHOro Tena). 3aKoH
cMemienust Buna. ['mnoresa [lnanka o kBaHTax.



®DOTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

®otosdpdexr. OnbiTel A. I'. CroneroBa. 3akoHbl poTodPdexTa. YpaBHeHHEe DUHIITEHHA
s poroaddexra. «Kpacnas rpannna» potorddexra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCOJIIOTHO MOTJIOMIAIOIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BosHoBBIE cBolicTBa yactul. BosHbl ne bpoiurd. [Inuna BosHBI ne bpoinsg u pasmepsl
00J1aCTH JTOKATU3aIMK ABIKYIIEHcS yacTuipl. KopmyckynsipHo-BoaHOBOM Ayanu3m. Judpaxims
3JIEKTPOHOB HA KPUCTAJIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHUUECKHEe YCTPOHCTBA M TEXHOJIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTORIIEMEHT,
¢doTonaTUnK, TYHHEIBHBI MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOAUO/I.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

CBeToaHoI.

Conneuynas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padomot, npAaKMuUKym.

HccnenoBanue porope3ucropa.

W3mepenue noctosuHoil [Inanka Ha ocHoBe uccnenoBanus hotodddexra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTPOSHUs aToMa. [ itanerapaas Mmoiens atoma Pesepdopra.

[Toctynatel bopa. M3nyyenue u normiouieHHe (OTOHOB MPH MEPEXoje aromMa C OJHOIrO
YPOBHSI SHEPTUU Ha APYTOM.

Bunpbi ciektpoB. CriekTp ypoBHEH 3HEpIHH aToMa BOAOPOa.

CrnioHTaHHOE W BBIHYKJIEHHOE U3NydyeHue cera. Jlazep.

TexHnyeckue yCTpOWCTBAa W TEXHOJIOTMUECKHE IPOLECCHI: CHEKTPAJIbHBIA aHalU3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOIINUX YACTHILL.

Omnpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3TYUYECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HaGnronenue nuHeyaToro crekrTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punoepra.

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

Hyxnonnas mopnens sipa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4MCIO sipa.
N3oTomnsl.

PannoaktuBHOCTE. Asba-pacnaa. DNEeKTPOHHBIH U MO3UTPOHHBIN Oera-pacman. ['amma-
U3ITy4eHue.

3aKOH paguOaKTHBHOrO pacnaaa. PanuoaktuBHblE u3oTOnbl B mpupone. CBolicTBa
MOHM3UPYIOLIETO U3Iy4eHUs. BinsiHue paquoakTUBHOCTH Ha KUBbIE OPraHU3Mbl. EcTeCTBEHHBIN
¢dbon m3nyuenus. [Jozumerpusi.



DHeprus CBSI31 HyKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr sapa.

SAnepubie peakuuu. Jlenenue u cuHTe3 sAnep. SnepHble peakTophl. [IpoGiembl
YIOPaBISEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE acleKTbl pa3BUTUSA  SIEPHOU
SHEPIeTHUKHU.

MeTtonbl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapuoHbl, Me30HBI U JenTOHHI. lIpencraBinenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®u3uka 3a npegenamu CtangapTHOW Mozenu. TéMHas MaTepusi U TEMHasl SHEPTHsl.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHudeckue yCcTpoWCTBa U TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETp, Kamepa BuibcoHa,
SJCPHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue painoakTUBHOTO (POHA € UCIIOIb30BAHUEM JI03UMETPA.

Wzydenue noriomuieHus: 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH.

Oransl pa3BuTUs actpoHomMu. [Ipuknagnoe 1 MUPOBO33pEHUECKOE 3HAUYEHUE ACTPOHOMMUH.
[TpruMeHNMOCTD 3aKOHOB (PM3HUKH JUIs1 OOBSICHEHUS IPUPOJIEI KOCMHUYECKIX OOBEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKONbl, BHeaTMOCc(hepHasi acCTpOHOMHUS.

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

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTB.
3BE3/1bI INIABHOM MOCIIE0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IS 3BE31 II1aBHOU
nocneaoBaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MpPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTanbl KU3HU 3BE3L.

Muneunsiii [1yTs — Hama [Manaktuka. [lonoxxenue n neuxenune Connua B ['anaktuke. Tumnst
rajlakTuk. PajmoranakTiuku U kBazapel. YEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYEHHE.

MacmrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HaOGnronenus 3B€31HOro He6a HEBOOPYKEHHBIM IJ1a30M C UCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH 1151 OTIpE/IEIeHUs OJI0KEHHSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyniapus u sipkue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHH.

Du3nYeCcKU MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U LU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI]
IIOTPELITHOCTEM.



[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHNN 3aBUCUMOCTEH (PU3MUECKUX BEITUYHH,
MPOBEpKa MPEATIOKEHHBIX THIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKHX pa3jeiax
«Y4eHN4ECKUI SKCIIEPUMEHT, 1a00paTOpHbIE paOOThL, IPAKTUKYM).

Oo6o0maroiee NOBTOpPeHNeE.

O6o0menne W cuUCTeMaTu3alMs  COAepXaHUs  pas3ieroB kKypca «MexaHHKay,
«MornexynsipHas Qu3MKa ¥ TEPMOJUHAMUKA», «DIEKTpoanHaMHKa», «KoieOaHUs ¥ BOIHBI,
«OCHOBBI CHENHMATBHONM TEOPHUH OTHOCUTENBbHOCTHY», «KBaHTOBas Qu3uKay, «IeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTMYECKOW, COIHAIbHON U
ATHYECKOH c(hepax AeaTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMUHU B COBPEMEHHON
HAYyYHOW KapTHHE MHpa, 3HAYCHHE OIMCATEIBHON, CUCTEeMATU3HPYIOIICH, OOBSICHUTEIHHONH U
MporHocTuyeckor GpyHkuuid Gpusmdeckoi Teopuu, posib PU3NYECKO Teopuu B (POPMUPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUIN O IPUPOJIE.

MesknpeameTHbie CBSI3H.

Wzydenue kypca ¢pusuku yriryonéHHoro ypoBHs B 11 kiacce oCylIecTBIsIeTCs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXKIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHBIE C UZYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3Myeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: permieHre cucTeMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIMH: CHHYC,
KOCHUHYC, TAHIE€HC, KOTAaHT'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl u HX
MPOEKIIMA HAa OCU KOOpAMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHBIE 37eMEHTApHBIX (DYHKIIUM.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEACTICHHIE TUIOIAAN TUIOCKUX (GUTyp U 00bEMa Tel.

buonozua: snekrpudeckue sIBICHUS B XKUBOW PUPOJIE, KoJeOaTeabHbIe IBUKEHUS B )KUBOI
IIPUPOZE, DSKOJIOTMYECKHE PUCKH TIPU IPOU3BOJACTBE DJIEKTPOIHEPTUH, DIIEKTPOMATHUTHOE
3arps3HEHUE OKPYKAIOIIEH Cpenbl, yIbTPa3ByKOBas JMATHOCTUKA B MEIUIIMHE, ONTHUYECKHE
SIBJICHUSI B )KUBOW MPUPOJIE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJJIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHHU3MbI 00pa30BaHUs KPUCTATUIMUECKOM PEMIETKH, CIIEKTPAIbHBIN aHATIHN3.

T'eozpaghua: marHuTHBIE TONIOCa 3€MIIM, 3aJIe)KU MArHUTHBIX pYJ, (OTOCHEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMEHEHHE MOCTOSHHBIX MarHWTOB, AIEKTPOMArHUTOB, AIEKTPOABUTATENb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKa, HWHAYKIMOHHAas Tiedb, JMHHUH DSJeKTpoliepenad,
AIIEKTPOJIBUTATENb, pajap, pPaIUONPUEMHUK, TEJIeBU30p, aHTeHHa, TenedoHn, CBY-meusp,
yJIbTPa3ByKOBasi JUArHOCTHKa B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHasl OITHKA,
coJiHe4Has Oarapesi, CITyTHUKOBbIE MPUEMHUKH, s/IEpHAsi JHEPreTHKA U SKOJIOIMUECKHE aCIEeKThI
€€ pa3BUTHS.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOT'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIBTATHI



JIn4HOCTHBIE pe3y/abTaThl OCBOCHUA yueOHOro mpeamera « OU3uKa» JAOJKHBI OTPaXxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHUEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM poOCCHilckoro oOriecTsa,
pacIIupeHNe KU3HEHHOIO OIBITA U OIBITA AEATEIbHOCTH B IPOLIECCE PEaIu3aluyd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakKJIAHCKOI0 BOCIIMTAHMSA:
e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLMU OOYyYarollerocss Kak akKkTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;
® [IPUHATHE TPAJULMOHHBIX OOLIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKHX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpECaX IPa’KAaHCKOI0 OOILIECTBa,

y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C MX

(GYHKUMAMU U Ha3HAUEHUEM;
® TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:
e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IIOBE/ICHUS;
e crocoOHOCTb OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, ODUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI Y LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHHE JHUYHOTO BKJIA/a B IIOCTPOCHUE YCTOHYHUBOTO Oy IyIIETO.
ICTETHYECKOr0 BOCTIMTAHMA:
® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYAs DSCTETUKY HAy4yHOTO TBOPYECTBA,
npucyliero Gpusnveckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyay1eit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,
® TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKHU Ha
IPOTSKEHUH BCEH KU3HU.
IKOJOTHYECKOr0 BOCTIMTAHUSA:
e c(OpMHPOBAHHOCTh SKOJIOTMUYECKON KYJbTYpbl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

® IUIAHUPOBAHME WU OCYIIECTBIECHUE JNEHCTBUM B OKPYKArOLIEH Cpelle Ha OCHOBE 3HAHUS

1eJIel YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;

® pacIIMpeHHe OmbITa JAEATEeIbHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE

UMEIOUINXCS 3HAHUU 10 (PU3HKeE.
LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOPMHUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3NYECKON HAYKH;



OCO3HAHME LEHHOCTH HAy4YHOW [eATeIbHOCTH, FOTOBHOCTh B TMPOIECCE H3YUYECHUS
GU3MKM  OCYHIECTBIIATh NPOEKTHYI0 U HMCCIEAOBATENbCKYIO  JIEATEIbHOCTh
WHJUBUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyalIU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBATh [TAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DU3MUYECKHUX
ABJICHUSX;

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaibHbIX U HEMaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBaTeJaLCKUeE AeiiCTBHA

BJIa/IETh HAYYHOW TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (hU3HMUECKOH
HAYKH;

BJIa/IETh HAaBBIKAMH Y4€OHO-HCCIIEI0BATENbCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
bu3MKM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIBHOMY IIOMCKY METOJIOB
pemieHus 3amad  (PU3MYECKOTO COJEPIKAHUS, NPUMEHCHHIO PAa3JIMYHBIX METOJIOB
MMO3HAHUS,;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYYCHUIO HOBOTO 3HAHMSI, €T0 WHTEPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIHsIX, B TOM YUCIIE ITPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyallM3UpOBaTh 3aJady, BBIJIBUTaTh
TUNOTE3Y €€ peleHus, HAXOIUTh apIyMEHTHI IS I0Ka3aTeTbCTBA CBOMX YTBEPKICHHIM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJTYYCHHBIC B XOJ€ pCIICHUS 3a7add Pe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;
CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIbHOMN NeATEILHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKH;

JIaBaTh OICHKY HOBBIM CHUTYAIUsAM, OIICHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh MMePEHOCUTH 3HAHUS 10 (PH3HMKE B IPAKTHUECKYIO 00J1aCTh KU3HECATSILHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MTOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undpopmanmeii:



BJIQJICTh HABBIKAMH ITOTYICHHS HHPOPMAITUU (PU3HIECKOTO COJICPIKAHUS U3 UCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEIILHO OCYIICCTBIISATH IOUCK, aHAJIW3, CUCTEMATH3AIlHI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3IMYHbIX BUIOB U (hOPM MPEIICTABICHHUSI,

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3alMOHHBIX 3a1ad ¢
coOmrofcHreM TpeOOBaHWUN  APrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTUECHBI,
pecypcocOepexeHusi, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHBIX (opmarax ¢ y4EToM
Ha3Ha4YCHUS WHGOPMAIMU W IEJCBOM ayJIUTOPUH, BBIOMpas ONTHMAIbHYIO (HopMmy
MIPEJICTABICHUS U BU3YaJIH3aIiH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

OCYUIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JNESTEILHOCTH;
pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYAaTh KOH(IUKTHI,
Ppa3BEPHYTO W JIOTMUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHMBHUAYaTbHOU PaObOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPJIWHHPOBATH
JIEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATH IUIAH ACWCTBUM, PACIPEIEIATh POJU C
y46TOM MHEHHUN YY9aCTHUKOB, O0CYXIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KayeCTBO CBOErO BKJIaJa M Ka)XJOTO yYaCTHUKA KOMAaHIbI B OOMIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UAECH C IMO3ULUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTyalUsX,
MPOSIBISATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIaH PEIIEHUs] pacYETHBIX U KAU€CTBEHHBIX 3aj1ay, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yYETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO JPYAUIMU B 001acTH (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIbHBII MHTEIEKT:



JlaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B ACATECIBHOCTh, OLEHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIAJCTh HABBIKAMM IIO3HABATEILHOW pPE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, X PE3yJIbTATOB U OCHOBAHMI;

UCTIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAI|H, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELLICHHUS 110 UX CHUIKCHHUIO;
[IPUHUMATb MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3yIbTATOB AEATEIBHOCTH;
IpUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B nmponecce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbI 110 (I)I/I3I/IKG JJISL
YPOBHS CpeqHero o01ero oopa3oBaHus y 00yUYaOMUXCsS COBEPIICHCTBYETCS dMOIMOHAIBHBII
UHTEJICKT, MPEaoIaralonmi chopMiUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOLIEr0 CIOCOOHOCTh IOHHMMAaTh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIECTh HAIIPABICHUS Pa3BUTUS COOCTBEHHOMN AMOLMOHAIBHON cepsl, ObITh
yBEpEHHBIM B ce0e;

CaMOpEryJMpoBaHMs,  BKJIIOYAIOUIETO  CaMOKOHTPOJb,  YMEHHME  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJICHUE, CIOCOOHOCTH aAaTUPOBATHCS K SIMOIIMOHATIbHBIM
MU3MEHEHHSM U MPOSBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LIEJIU U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE AEHCTBOBATh, UCXO/Isl U3 CBOMX BO3MOXHOCTEH;
SMIATUH, BKJIKOYAKOUIEH CIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTHIBaTh €ro MpPU OCYLIECTBIEHUU OOILIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTh BBICTPAMBAaTh OTHOILEHUS C
JPYTUMHU JIFOJIbMH, 3200TUTHCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOH(PIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K koHny obydenus B 10 knacce npeIMETHbIE pe3ysbTaThl Ha YIiyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy 00YUAIOIINUXCS YMEHUM:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTHYECKOW, 3KOJIOTUYECKOM,
COLIMAJILHOW M 3THYECKOM cepax AESITeNbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM HayYHOU KapTUHE MUPA, 3HAYECHUE ONUCATEIIbHON, CHCTEMATH3UPYIOIIEH,
OOBSICHUTENIBHOM M NPOTHOCTUYECKON (QyHKIMI (pu3nueckoil TEOpHUM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKHU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH TeOpUU B POPMHUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh YCIOBHS IPUMEHUMOCTH MoJiesiel (U3NYECKUX TeJ U MPOLECCOB (SBICHHI):
UHepLHalbHasl CUCTEMa OTCcuéTa, abCONIIOTHO TBEPJOE TENO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JBMKEHHE, CBOOOIHOE NaJIeHre, a0COIIOTHO yrpyras nedopManus,
abCOJIIOTHO yIpyroe 1 aOCOJIIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJIEIH Ta3a, )KUIKOCTH
U TBEPAOro (KPUCTAJUIMUECKOTO) TEJIa, UI€AIbHBIN a3, TOUEUHBIN 3aps/, OMHOPOAHOE
JJIEKTPUUECKOE TOJIE;



paznuyaTh yCIOBUsA (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XapakTep (yHIaMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXaHWYECKHE NPOIECChl U SBICHHS, HCIONb3Ys
OCHOBHBIE IIOJIOXKEHMSI WU 3aKOHBl MEXAaHUKU (OTHOCUTEIBHOCTh MEXAHMYECKOTO
JBWKEHUS, (POpMyIJIbI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMKEHUS, MpeoOpa3oBaHuUs
["anunes 1 CKOPOCTH U epeMenieHus, 3aKoHbl HbroToOHa, MPUHIMIT OTHOCUTEINBHOCTH
[anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbl COXpPAHEHUs UMIIyJbca U
MEXaHMYECKOW YHEPIHH, CBsI3b paOOTHI CHIIBI C U3MEHEHHEM MEXaHMYECKOW IHEPTHUH,
yCIIOBUSL pPaBHOBECHS TBEPAOIrO Tejia), NMPU STOM HCIOJIb30BaTh MaTeMaTHYECKOE
BBIpQXXCHHE 3aKOHOB, YyKa3bIBaTh YCJIOBUS MPUMEHHUMOCTH (PUINYECKUX 3aKOHOB:
npeoOpazoBanuil ['anmunes, BTOpOro u TpeTbero 3akoHOB HbrOTOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCA U MEXaHUYECKOW IHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHATM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCHl U SBJICHUS, UCIOIB3YsI OCHOBHBIC
nonoxerns MKT u 3akoHBI MOJIEKYJIIPHOH (PU3UKU U TEPMOIMHAMHKH (CBSI3b IaBICHUS
UJEAIBHOIO Ta3a CO CPEIHEW KUHETHYECKOM DSHEpruedl TEIUIOBOIO [JBMIKEHUS U
KOHILIEHTpaLUEen ero MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KUHETUUECKOU
SHEPIrHell TEeIJIOBOrO [IBMXKEHMSI €ro YacTHl, CBS3b JABIEHUSA HWJCAIbHOTO rasa C
KOHIIEHTpALUE MOJIEKYJ U €ro TeMIepaTypou, ypaBHeHue MenaeneeBa—Knanerpona,
NEePBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS YHEPIHU B TEILJIOBBIX IIpOLIEccax),
[P 3TOM HKCIIOJIb30BaTh MAaT€MaTUYECKOE BBIPA)KEHUE 3aKOHOB, yKa3blBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knaneiipona;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIONb3YsI OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS IJIEKTPUUECKOTO 3apsija,
3akoH KyJioHa, OTEHIIMAIbHOCTh AIEKTPOCTATUYECKOTO TOJISl, IPUHIIMII CYIIEPIIO3ULINH
AIIEKTPUYECKHUX TOJIEH, IPU ITOM yKa3blBasl yCJIOBUS NPUMEHUMOCTH 3aKoHa KysoHa, a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOIICHHMs: 3aKOHBI OMa Ui y4acTKa LEeNH U Ui
3aMKHYTOM 3JIEKTpHUECKON 1emnu, 3akoH J[xoyns—Jlenna, npasuna Kupxroga, 3akoHbI
dapajiest 1715 3JIEKTPOIIU3A);

ONMCHIBATh (PU3MUECKUE MPOLIECCHl U SIBICHMSI, MCIIONb3Ys BEJIMYUHBL: IEpEMEILEHNUE,
CKOPOCTh, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJl, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHIMAJIbHAs PHEPIus, KUHETHYeCKas SHEprusi, MeXaHUdeckas SHeprusi, pabora
CHJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHUE, CUIIA TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHHUS,
MOIIIHOCTb, SHEPTUS B3aUMOAECHCTBUS Tena ¢ 3eMi€l BOIM3U €€ MOBEPXHOCTH, SHEPTUS
yopyroi aegopmanuu Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIeparypa
Tesa, paboTa B TEPMOAMHAMUKE, BHYTPEHHsISI SHEPIUs UI€AIBHOTO OIHOATOMHOTO rasa,
paboTa HaeanbHOrO ra3a, OTHOCHTENbHas BIaXHOCTh Bo3ayxa, KIIJ[ uaeampHOTrO
TEIUIOBOTO JIBUTATElNs; IEKTPUUECKOE I0JIE€, HANPSKEHHOCTh AIEKTPUYECKOrO OIS,
HANpsDKEHHOCTh TOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTO Iapa B BaKyymMe W B
JTUAJIEKTPUKE, TMOTEHIHAl JJIEKTPOCTaTUYECKOTO TOJs, PAa3HOCTh MOTEHIIMAJIOB,
IIEKTPOJIBMIKYINAsl CWUJIA, CHJIA TOKA, HANPSIKEHHE, MOIIHOCTh TOKA, AJIEKTpUYECKas
E€MKOCTb IIJIOCKOT0 KOHIEHCATOPa, COIPOTUBIIEHUE YUaCTKa LIEMH € TIOCIIEL0BATEIbHBIM
U TapajulebHBIM COEAMHEHHEM pPE3UCTOPOB, DSHEPIUs dBJIEKTPUUECKOro IMOJis
KOHJIEHCATOPa;

00BSICHATH 0COOCHHOCTH MPOTEKaHUS (PU3NUECKUX SBICHUN: MEXaHHUUECKOE ABHKEHHE,
TEIUIOBOE JIBM)KEHUE YAaCTHI] BEIIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE IBH)KEHUE,



mubdy3usa, ucnapeHue, KUNEHHe U KOHACHCAlMs, IUIaBJIIEHWE M KpHUCTaIM3alus,
HaIpaBJICHHOCTh  TEIUIONEpENayu, dBJEKTpU3alus TeJl, HAKBUIOTCHIHAIbHOCTH
MTOBEPXHOCTH 3apsIKEHHOI0 MPOBOIHUKA;

IIPOBOJUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUUMHBI OT JIPYroi C
WCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, MpPU HSTOM KOHCTPYHUPOBaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl MOTYYCHHONW 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUJE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH H3MEPEHUM, IeNaTh BHIBOJIBI TIO
pe3yJibTaTaM UCCIICIOBAHUS;

IPOBOJANTH KOCBEHHBbIE M3MEpPEHUs (PUINYECKUX BEJIMYUH, MPU 3TOM BBIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHsI, OIECHUBATh aOCOIIOTHBIE M OTHOCHUTEIHHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUIA;

IIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIIOKEHHON TUIIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT,
coOuparh IKCIEPUMEHTATIBbHYIO YCTAHOBKY, aHAJIM3UPOBATh [TOJIyYCHHbIE PE3YJIbTAThI U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOMN TMIIOTE3bI;

cobmo1aTh mpaBmiia 0€30MaCHOTO TPyAa MpU MPOBEACHUU HCCIEAOBAaHUI B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-UCCIIEIOBATEILCKOW U MPOCKTHOMN
JESTCIIBHOCTH C HCIOJIb30BAHUEM H3MEPHTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000pyaOBaHNUS;

pelaTh pacu€THbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOP (PHU3MYECKOW MOJENH,
OTBeuaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHATH (GOPMYJIBL, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIAThl  (PU3WYCCKUX TEOPUU TIPU HCIOJIH30BAHUM MATEMaTHYCCKUX METOJIOB
pelIeHuss 3a]ady, MPOBOJUTH pAacYEThl HAa OCHOBAHMM HWMEIOUIUXCS JAHHBIX,
AQHAJIM3UPOBATh PE3YyJIbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIINe MPUMEHEHHUS 3HAaHUN U3 Pa3HbIX pa3/elioB
Kypca (U3MKH, a TakKe HHTETpalld 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YyHOT'O IMKJA: BBICTPAMBATH JIOTMYECKYIO WEMOYKY PACCYKICHUN C ONMOpoid Ha
W3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NYECKUE SBIICHHUS;

HCIIONIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHITUTIOB Pa0OTHI
HU3MEPUTEIIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIMIETO MHpPA, B PAa3BUTUE TEXHUKU U
TEXHOJIOTHI;

aHAJIM3UpPOBAaTh W  OLIGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NEeSTEIbHOCTH YeJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU TMPOILIeCCaMHu, C TO3HUIUN
AKOJIOTMYECKOU 0€301acHOCTH, MPEJCTABICHUI 0 palMOHAIBHOM
MPUPOAOIIOIB30BAHUH, a TAaKXK€ Pa3yMHOM HCIOJIb30BAHUM JOCTH)KCHUM HAYKU U
TEXHOJIOTHH JIJIs TanbHEHUIIEro pa3BUTHS YEI0BEYECKOTO O0IIECTBa;

MPUMEHSTh Pa3UYHbBIE CTIOCOOBI paboThHI ¢ MHGOpMaIueil GU3MIECKOTO COEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTHH I TIOUCKA, TIepepaboTKu
Y TIPEIbSBICHUS y9€OHON W HAYYHO-TIOMYJIIPHON MH(POPMAIINH, CTPYKTYPHUPOBAHUS H
WHTEpIpeTanuy WH(pOpMAIHU, MOJYyUYEHHON U3 Pa3TUYHBIX UCTOYHUKOB, KPUTHUYCCKU
AHATM3UPOBATh MONydyaeMyr0 WHGOPMAIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUM, TaK M Ha OCHOBE aHAJIN3a UCTOYHUKA UH()OPMAIINK;



IpPOSIBIATE OPraHU3allMOHHBIE M IIO3HABATENIbHbIE YMEHHS CaMOCTOSITEIbHOIO
NpUOOPETEHUs] HOBBIX 3HAHUIM B IIPOLIECCE BBHIMOIHEHUS IPOEKTHBIX U y4eOHO-
UCCJIEIOBATEIbCKUX PadoT;

pa6OTaTb B Tpylii€e € HCIOJIHCHUCM PAa3JIMYHBIX COLUAJIBHBIX pOJIGfI, IJIaHUPOBATb
paboTy Tpynmbl, palMOHAIBHO PACIPENCISITh JAESATEIbHOCTh B HECTAaHJAPTHBIX
CUTyalnuax, aiCKBaATHO OLCHHBATDH BKJIaJ KaKAOTI'O U3 YHACTHUKOB I'PYIIIBI B PCUHICHUC
paccmaTpuBaeMoi poOIeMsl;

OPOSIBIATE  MOTHBAalLMIO K  Oyaymed npodecCHOHAIbHOW — AEATENBHOCTH 110
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K xonmy obydenust B 11 Knacce npeIMeTHbIE pe3yJbTaThl Ha YIiTyOJIEHHOM YpOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

INOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOH, TEXHOJOTMYECKOH, COLMAIBHOW U
THUYECKON cdepax esTeTbHOCTH YelIOBeKa, Pojb MU MECTO (PM3UKU B COBPEMEHHOMH
HAy4YHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U
JNAIbHEWIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHUH, 3HAYEHHE  OIMCATEIbHOM,
CHCTEMaTH3UPYIOIIEeH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYyHKIHMH (u3ndecKoit
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOpPUU OTHOCUTEIBHOCTU, KBAaHTOBOM
¢bu3uku, posnb GuU3MUEcKol Teopuu B (GOPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTUHE MHUpa, MECTO (PU3MYECKONM KapTUHBI MUpa B OOIIEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEJICTABICHUN O IIPUPOJE;

pa3nuyarh yCcIoBUs IPUMEHHUMOCTH MOJieNiell ((U3MUeCcKUX TeJ U MPOLEeCCOB (SIBICHUIN):
OJHOPOJIHOE JJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHE
Kosie0aHus, MaTeMaTHUYeCKMH MAasTHHUK, UACAIbHbIM NPYXXUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€aJIbHBIA KOJIeOAaTeIbHBIH KOHTYD, TOHKAs JIMH3a, MoJiesei
aToma, aTOMHOTO si/Ipa U KBAHTOBOM MOJIEIIN CBETA;

paznuuath ycioBus (TpaHUIBl, 00JIACTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMIl xapakTep (yHIaMEHTANbHBIX 3aKOHOB M OrPaHMYEHHOCTh
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, UCIONb3Ys
OCHOBHBIE TIOJOXEHUSI M 3aKOHBbl JJIEKTPOAMHAMUKH M CIIELUAIbHOW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHHUs JIEKTPHUYECKOro 3apsja, cuia AmIiepa, cuia
JlopeHnia, 3aKOH DJIEKTPOMarHMTHOM MHAYKIMM, npaswio Jlenma, cBsazp JOC
CaMOMHAYKIMH B DJIEMEHTE MIEKTPUYECKOM LN CO CKOPOCTHIO U3MEHEHMS CHIIBI TOKA,
MOCTYJIAThI CTICIIHATIBHON TEOPUH OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJTM3UPOBATh M OOBSICHATh KBAHTOBBIE MIPOLIECCH] U SIBIICHUS, UCIIOJIB3YsI TIOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OiHIITeHHa A1 hoTordexTa, mepBblid U BTOPOH
noctynarsl bopa, mpuHIKIT COOTHOIIEHUs HeomnpeaenaéHHoctel I eiizendepra, 3aKOHbI
COXpaHEHHUs 3aps0BOTO U MAaCCOBOTO YMCEI M SHEPIHH B SIIEPHBIX PEAKIUAX, 3AKOH
PaIMOAaKTUBHOTO pacmaja);

ONMCHIBATh (PU3MUECKHE MPOIIECCHI U SIBICHUS, UCIOJIb3YS BEJIMYMHBI: HANPSKEHHOCTh
3JIEKTPUYECKOTO MOJIs, TIOTEHINAN 3JIEKTPOCTATHYECKOTO TOJISA, Pa3HOCTh ITOTEHIIUAJIOB,
NIEKTPOJBMIKYIAs CWJIA, MHAYKIHMS MarHMTHOTO IIOJI, MarHUTHBIA IOTOK, CHJIa
AmMriepa, HMHAYKTUBHOCTb, JJIEKTPOJABIJKYIAas CHJIA CAaMOMHAYKIMH, DSHEPIHUsd
MarHUTHOTO TOJISl IPOBOJIHUKA C TOKOM, PENISTUBUCTCKUNA UMIYJIbC, MOJTHASI SHEPTHUs,



SHEPrusl MOKOs CBOOOAHOMN YaCTHUIIbl, SHEPTHSI U UMIYJILC (POTOHA, MACCOBOE YUCIIO U
3apsif sApa, SHEPTHUS CBS3H SI/Ipa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUS (PU3MUYECKUX SBICHUH: SJICKTPOMArHUTHAS
WHIYKIUS, CAMOMHAYKIMS, Pe30HaHC, HHTep(epeHnrs BOIH, AudpaKius, Aucnepcus,
MIOJTHOE BHYTPEHHEE OTpakeHue, potodekrpudeckuid 3ddexT (horodddekr), anbda- u
Oera-pacnajsl siiep, TaMMa-u3nydeHue saep, Gru3ndeckue MPUHIUIBI CIIEKTPAIbHOTO
aHanu3a 1 paboThI J1a3epa;

OTIpeNIeNIATh HalpaBJieHUEe WHAYKLIUHA MAarHUTHOTO TOJSl NMPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHua;

CTpOUTH M300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30H, U
pPacCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHATh OCHOBOIOJIAralOIIMe aCTPOHOMUYECKHE TMOHATHS, TEOPUU W 3aKOHBI IS
aHanu3a 1 00bSICHEHUS (PU3HMUECKUX MPOLIECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BE3AHBIX
CUCTEMaXx, B MEKTJIaKTUUECKOI cpesie; MBUKEHHUSI HEOSCHBIX Tell, BOIIOIUM 3BE3N U
Bcenennolii;

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DPU3MYECKHX BEIUYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHU, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTaThI
MOJYYCHHOH 3aBUCUMOCTH (U3WYECKHX BEIMYMH B BHUAE TpapuKoB C y4ETOM
aOCOJIOTHBIX ~ TOTPEIIHOCTEH HM3MEpEeHWH, JenaTh BBIBOABI IO  pe3yJbTaTaM
HCCJICJIOBAHMS,

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, MPU ITOM BBIOHpATH
ONTUMATBHBIA METOJ H3MEPEHHUs, OIEHUBaTh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUIl;

IIPOBOJIUTH OIIBITHI TIO MMPOBEPKE MPETIOKEHHON THITOTE3bI: ITIAHUPOBATH SKCIIEPUMEHT,
coOupaTh FIKCIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJYYCHHBIE PE3YJIbTAThI U
JIeNIaTh BBIBOJI O CTAaTyce MPEASIOKEHHON THIIOTE3BI;

OIHCBHIBATH METO/IbI MTOJTyYSHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;

coOmoiaTh TpaBmiia 0€30MacHOTO TpyZa NMPH MPOBEACHWW HCCIEIOBAHWA B paMKax
y4eOHOTO OSKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOU
NeSITETHHOCTH C HWCIOJh30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB W JIaOOPaTOPHOTO
000pyaOBaHNUS;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESBHO 33JJaHHOM (PU3NUECKOM MOEIbIO:
Ha OCHOBAHMHU aHallM3a YCJIOBHUS BBIOMpaTh (U3MUYECKHE MOJIENH, OTBEYarolue
TpeOOBaHUSAM 3a/la4yM, MPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI
GU3NIECKUX TEOPUH MPHU MCIIOIB30BAaHINH MAaTEMAaTHYECKUX METOJIOB PEIICHHUs 3ajad,
MIPOBOJIUTH PACUYETHI HA OCHOBAHWY UMEIOIINXCS JJAHHBIX, aHATU3UPOBATH PE3YJIbTATHI U
KOPPEKTHPOBATH METO/IbI PELICHHSI C YUETOM IOJTyUEHHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyIoIye MpUMEHEHHUs 3HaHUN U3 Pa3HBIX pa3/iesioB
Kypca (DU3WKH, a TakKe WHTETpald 3HAHUW U3 JPYTHX TPEIMETOB €CTECTBEHHO-
HAay4YyHOTO IMKJIA: BBICTPAMBATh JIOTMUYECKYIO UEMOYKY PACCYKICHUH C OMOpoil Ha
M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUYECKHE SIBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI1 OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB pabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIECCOB;



MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHii;

aHATM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  NPOWU3BOACTBEHHOU
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IMPOLECCaMH, C MO3MIUN
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
PUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BAaHUU JIOCTHXKEHUN HAYKU U
TEXHOJIOTHI JIIs TalbHEHIero pa3BUTHS YeI0BEYECKOT0 00IIeCTBa;

OPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadOTKU
U MIPEIbSIBICHUS yUeOHOM U HAyYHO-TIOMYJIAPHON MH(POPMALINKU, CTPYKTYPUPOBAHUS U
UHTEPIIpETalui UHPOPMAIINH, TOTYYEHHOW U3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTUUYECKH
aHAJIM3UPOBATh MOJydyaeMyro MHGOpPMAIUI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK M Ha OCHOBE aHaJIM3a NCTOUYHUKA HH(OpMaIuy;
IPOSBIATh OPraHU3aLMOHHBIE M IO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHIINOJHEHHUS IPOEKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyIIE C WCHOJHEHHUEM PA3UYHBIX COLMAIBHBIX pOJICH, MIIAHUPOBATH
paboTy Tpymmbl, palHOHAIBHO paCHpelNeisTh IesTeIbHOCTh B HECTaHJAPTHBIX
CUTYallUAX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB I'PYMIIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

IOpOSBIATE MOTHUBALMIO K Oyaymed 1npodecCHMOHATBbHOM — JEATENbHOCTH 110
CHEIUATBHOCTIM (PH3UKO-TEXHUIESCKOTO TTPODHIIS.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Tadauna 1
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kourpoububle IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pasznen 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOLBI 6 https://m.edsoo0.ru
Uroro no pazneny 6
Paznen 2. MEXAHUKA
21 KuHeMaTHKa 10 1 https://m.edsoo.ru
29 JluHAMEKA 10 https://m.edsoo.ru
2.3 Craruka TBEPAOTO Tea 5 1 hitps://m.edso0.ru
24 3aKOHBI COXpaHEHUs! B MEXaHUKE 10 1 hitps://m.edsoo.ru
Hroro mo pazneny 35

Pasnen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIANHAMUKA

https://m.edso0.ru

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 hitps://m.eds00.ru
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1 https://m.edso0.ru
MIEPEXOIbI
Uroro mo pazneny 49



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 4. DJIEKTPOAUHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIC 24
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24
4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny o4
Pazzen 5. PUSHUECKHA MIPAKTUKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Uroro no pazneny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16
11 KJIACC
Ta6auna 2
Konu4yecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iejioB H TeM uudpoBbie
Ne i/ P Konrpoabubie IIpakTnyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThI
pecypcsbl
Pazgen 1. JIEKTPOANHAMMUKA
11 MaruauTtHoe noie 14 hitps://m.edsoo.fu
1.2 ONEeKTpOMarHuTHAsE UHIYKIHUS 13 1 https://m.edsoo.ru
Hroro no pazneny 27

Pasnen 2. KOJIEBAHUSA U1 BOJIHBI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.1 MexaHn4deckue KoJieOaHus

2.2 DJIeKTpOMarHuTHBIE KoJIeOaHus

93 MexaHU4YeCKUe M 3JICKTPOMAarHUTHBIC
' BOJIHBI

2.4 OnTuka

Hroro no pazneny

10
15
10 1
25 1
60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

https://m.edso00.ru

https://m.edso0.ru

https://m.edso0.ru

https://m.edso00.ru

3.1 OcuoBel CTO ) 1 https://m.edsoo0.ru
Uroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopIycKyIspHO-BOIHOBOM Jyalu3Mm 15 hitps://m.edsoo.ru
4.2 dusmka aToma 5 https://m.edsoo.ru
43 ®ur3rKa aTOMHOTO S/1pa U 3JIEMEHTapPHBIX 5 https://m.edsoo.ru
YaCTHII
Hroro no pazneny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edso0.ru
Hroro no pazneny 12
Paszen 6. PU3MUECKHUI MPAKTUKYM

6.1 ®u3nyecKkuil NPakKTUKyM 16 16 https://m.edso0.ru
Hroro mo pazaeny 16
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Paznen 7. OGOBHIAIOIIEE IOBTOPEHUE

Cucremarusanus 1 00001eHne
71 pPeIMETHOTO conepxcaﬂnfl 1 OITBITa 15 hitps://m.edsoo.ru
JeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHnu Kypca ¢usuku 10 — 11 kmaccos
Hroro no pazaeny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 4 16
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ta6auna 3
Konu4gecTBo yacos DJIEKTPOHHBIE
Ne Hara uugposeie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3yyeHusi  oOpa3oBaTebHbIE
padoTshI padoThI
pecypcbl

dusnka — pyHIaMeHTalIbHas HayKa O
pupoe

HayuHblit MeTOJT TO3HAHUS U METOIbI
UCCleIoBaHus (PU3UYECKHX SIBICHUMN

https://m.edsoo.ru

https://m.edsoo.ru

DKCIEpUMEHT M TeOPHs B TIPOIECcCe
3 nmo3HaHusl mpupoabl. Habmoaenne u 1
SKCTIEPUMEHT B (U3HKE

https://m.edso0.ru
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Crioco6b1 n3mMepeHus (HPU3NIECKUX
BEITMYHMH

https://m.edsoo.ru

AOCONOTHASA U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUH (pru3nuecknx
BCIINYUH

MopenupoBanue B pusuke. Poias u mecto
¢busuku B OpMUPOBAHUHU COBPEMEHHOMN
Hay4HOW KapTHUHBI MUPA, B IPAKTUYECKOU
JIESTEIIbHOCTH JIFOACH

Mexanunueckoe nBuxkenue. Cucrema
otrcueTa. OTHOCUTEIHLHOCTh
MEXaHUYECKOTOo IBWXeHUs. [Ipsmast u
oOpaTHas 3a/1auul MEXaHUKH

Pannyc-BekTop MaTepUalbHON TOUKH, €TO
IIPOEKIUU HA OCU KOOPAUHAT.
Tpaekropust. [lepememienne. CkopocTs.
WX mpoekuuun Ha OCU KOOPAUHAT
PaBHOMEpPHOE IIPAMOIIMHEWHOE IBUIKEHHUE.

Fpa(l)I/ILIeCKOG OIMMMCAHUC PABHOMCPHOI'O
HpﬂMOJ’IHHCﬁHOTO JABHKCHUA

https://m.edsoo.ru

https://m.edsoo0.ru

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

10

CroxxeHune nepeMeneHil 1 CKOPOCTEN.
Pemenue 3agau

https://m.edso0.ru

11

12

HepaBHomepHoe nBr:xeHre. MrHoBeHHas
cKopocTh. Yckopenue. [Ipsamonnneninoe
JABVKCHUC C IMTOCTOAHHBIM YCKOPCHUEM

I'paduueckoe onucanue MpsIMOIMHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru

https://m.edsoo.ru
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13

CBobOosiHOE najieHue. Y cKopeHue
CBOOOIHOTO NaJIeHNs. 3aBHCUMOCTb
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpauKu

https://m.edsoo.ru

14

JIBm>keHue tena, OpoIIeHHOTO MO YIJIOM
K TOPU30HTY

https://m.edsoo.ru

15

KpuBonuneliHoe aBuxkeHue. JBrkeHue mno
OKPYHOCTHU. YTJI0Bas U JIMHEHAs
ckopocts. [lepuoa u yacrora.
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE
YCKOpEeHHue

https://m.edso0.ru

16

17

18

KoHTpoinbHas pabora 1o Teme
"Kuuemaruka"

ITepsslif 3akoH HetoToHa. HepumanbHble
cucremsl orcuéra. [IpuHnun
OTHOCHUTENIBHOCTH [ anues.
HennepunanbHble CUCTEMBI OTCYETA

Cuna. PaBHonelcTByromas cuna. Bropoi
3akoH HerotoHa. Macca

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

19

20

21

Bzaumopeiicteue Ten. Tpernit 3aKoH
Herorona

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHeHne 3aKk0H0B HbroToHa
3aKOH BCEMUPHOIO TATOTEHUS.

OKBHUBaJCHTHOCTD TpaBHTaHHOHHOﬁ n
HHCpTHOﬁ MacCChbl

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

22

Cuna TsKeCTH M YCKOpEeHHe CBOOOHOTO
najicHus

https://m.edso0.ru
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JIBukeHHEe HEOSCHBIX TENT U UX

https://m.edsoo.ru

23 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYecKasi CKOpocThb. 3akoHbl Keruiepa
24 Cwita ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru
Cuna tpenust. [Ipuposaa v BUIBI CHIT https://m.edso0.ru
25 TpeHwus. J|BUKEHHE B )KUIKOCTH H T'a3e C
y4ETOM CHIIBI COITPOTHBIICHUS CPEJIBI
26 Hasnenue. ['uapocTaTHuecKoe JTaBJICHHE. https://m.edsoo.ru
Cuia Apxumena
AOCOIFOTHO TBEPIOE TEIIO. https://m.edsoo.ru
27 [TocTynaTenbHOE U BpaIlaTeIbHOE
JBW)KEHUE TBEPJIOTO Tela
08 MOMEHT CHJIBI OTHOCHUTEIBHO OCH https:/m.edsoo.ru
BpareHus. [1nedo cuisr
CrnosxeHue cuil, IpUI0KEHHBIX K https://m.edsoo.ru
29 TBepaoMYy Teny. LIeHTp TskecTu Tena.
VYciioBus paBHOBECHS TBEPIOTO TEaA.
Bunst paBHOBECHs
30 Pemenne 3axay https://m.edsoo.ru
31 KouTponbsHast pabota mo Teme https://m.edsoo.ru
"Tunamuka. CtaTuka TBepAoro temna"
Wmmyibc MaTepualibHOM TOYKH, CHCTEMBI https://m.edso0.ru
39 MaTepualbHbIX ToueK. LlenTp Mace

CHCTEMBbI MaTEpUAJIbHBIX TOUEK. Teopema
O JIBUYKEHHH IIEHTPa Macc
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33

I/IMHyJIBC CUJIbI 1 UISMCHCHUC UMITYJIbCA
Tena. 3aKoH COXpaHCHUS UMITYJIbCA.
PeaktuBHOE JABUXKCHUC

https://m.edsoo.ru

34

MoOMEHT uMIlysIbCa MaTEPUAIILHON TOYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
MMITYJIbCA B EHTPAJIBHBIX IOJIAX

https://m.edsoo.ru

35

Pemenue 3amau

https://m.edso0.ru

36

Pabota cuiipl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnn. [ padpuueckoe
peICTaBICHUE Pa0OTHI CHITBI. MOIIHOCTH
CHUTBI

https://m.edso0.ru

37

38

39

40

Kunernueckas sneprusi. Teopema o6
M3MEHEHUN KHHETUYECKON SHEPTUH
MaTepUaIbHON TOUKU

[ToTennnanbHbIC U HENOTECHIINATIBHEIS
cuibl. IloTeHIanpHas SHEPTU:. BTOpaj{
KOCMHYECCKasA CKOPOCTh

Tperbsa kocMudeckast ckopocTb. CBs3b
palboThI HEMOTEHIMATILHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHyum 1 uacanbHON
KUJKOCTU

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

41

KonTtponbHast paborta mo teme "3akoHbI
COXPAaHEHHUS B MEXaHUKe"

https://m.edso0.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3BuTue npenacraBieHuid 0 npupoe

https://m.edsoo.ru

42 teroTel. OcHoBHBIE NoN0KeHuss MKT.
Huddysus. bpoyHOBCKOE TBHKECHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U https://m.edso0.ru
43 TBEPABbIX TeN. XapaKTep ABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA
Macca 1 pazmepbl MOJIEKYJI (AaTOMOB). https://m.edso0.ru
44 Komnuecto Benectsa. Ilocrosnnas
ABoraapo
45 Temmnepatypa. TeraoBoe paBHOBecCHE. https://m.edso0.ru
Ixama Ienscus
46 Pemenue 3a1au https://m.edsoo.ru
47 UneansHblii ra3. [a30Bble 3aKOHBI hitps://m.eds00.ru
48 VpaBuenue MenneneeBa-Kinamneiipona. https://m.edsoo.ru
Pewenne 3anau
49 AGcomtoTHas TemnepaTypa. 3akoH https://m.eds00.ru
JlanbToHa
50 H3omnporecchl B ueanbHOM rase ¢ https://m.edso0.ru
MIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'paduueckoe npencrapieHue https://m.edso0.ru
51 U30IPOLIECCOB: U30TEpPMa, U30X0pa,
u3obapa
52 OcnosHoe ypaBHenne MKT hitps://m.eds00.ru
53 Pemrenue 3amau https://m.edsoo.ru
54 CBs13b a0COIIOTHON TEMIEpaTyphbl https://m.edso0.ru

TepMOHHHaMquCKOﬁ CHCTEMBI CO
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CpeHEW KMHETUYECKOM SHEpruen
IIOCTYIIATEJILHOTO TEIIJIOBOIO ABU)KCHHUS
e€ yacTull

55

56

57

58

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBer MKT"

Kontponbhas padota mo teme "OCHOBBI
MKT"

TepmonuHamuueckas cucteMa. 3a/laHue
BHEIIHUX ycnoBuid 1uist T/ cuctemsl.
Breninue v BHyTpeHHUE TapaMeTpBbl.
[Tapametpsl T/l cuctemsbl kKak cpegHue
3HAYECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hy.]'IeBOG Ha4aJlo TCpMOJANHAMUKHU.

Camonpoun3sBodnbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

https://m.edsoo.ru

https://m.edsoo0.ru

https://m.edso0.ru

https://m.edsoo.ru

59

Moaens naeanbLHOTO ra3a B
TepMOJAMHAMUKE. Y CIIOBUS
MPUMEHUMOCTH 3TOU MOJIENN

https://m.edso0.ru

60

61

62

VYpaBuenue Menneneesa-Knamneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU

BripaxeHue 1751 BHyTpeHHEH sHepruu
0JTHOATOMHOTO HUJI€aJIbHOTO Ta3a.
KBa3zucraTrueckue u HecTaTHUECKUE
TIPOIIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Brruncnenue paboTsl o rpadguky
npoiiecca Ha pV-auarpamme

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

63

Tennonepenaya Kak crocod U3MEHEHUs
BHyTpeHHel 3Hepruu TJI cucremsl 6e3
COBepIIeHHs paObOTHI

https://m.edsoo.ru

64

65

66

KonBexknusi, TEIIOnpoBOJHOCTS,
U3JIy4eHUE

KomngectBo TennoTel. TemioéMKoCcTh
Tena. YienpHas u MOJIsipHas
TEIJIOEMKOCTH BEILIECTBA. Y JCIbHAs
TEIJIOTa CTOPaHUsI TOTLJIMBA

Pacuér konnuecTBa TEMIOTHI MTPU
Terionepeaaye

https://m.edsoo.ru

https://m.edsoo0.ru

https://m.edso0.ru

67

[TonsiTre 00 amuabaTHOM mpoIiecce.
[1epBbIii 3aKOH TEPMOMHAMUKA

https://m.edso0.ru

68

69

70

KonunuectBo TennoTsl u paboTa Kak Mepbl
WU3MEHEHUs BHyTpeHHel sHeprun T/1
CUCTEMBI

Bropoii 3akoH TepMOJUHAMUKH A5
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpatumocTs IpupoIHBIX
HPOIIECCOB

[TpuHUIMTIBI AEHCTBUS TEIUIOBBIX MAIIMH.
KIIA

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

71

Makcumansroe 3nHadenue KITJ. I{ukn
Kapno

https://m.edso0.ru

72

Pemenue 3agau

https://m.edso0.ru

73

DKOIOTMYECKUE ACIIEKTHI UCITOIL30BaHUS
TEIJIOBLIX nBUrarencii. TemioBoe
3arpsi3HCHUE OKPYKAIOIIEH Cpe bl

https://m.edso0.ru
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74

75

Penrtenue 3amau

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TennoBbie
MAaIITuHE!"

https://m.edsoo.ru

https://m.edsoo0.ru

76

KonTtponbHast pabora o Teme
"Tepmonunamuka. TennoBbie MaTuHbI"

https://m.edsoo.ru

7

78

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TEILIoTa
napooOpa3zoBaHus

HacelmeHHble 1 HEHACBIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIABJICHUS HACBIIICHHOTO I1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT JAaBJICHUS B
KUAKOCTH

https://m.edso0.ru

https://m.edso0.ru

79

80

81

82

BrnaxxnocTts Bo3myxa. AOCONIIOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

Pemenue 3agau

TBépnoe teno. Kpucramimueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KPHUCTAJIJIOB

IInaBneHue u KpucTtauim3anus. YV nenbHas
TCIIJIOTA IIJIaBJICHU . CY6J'II/IM8.I_II/ISI

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

83

Hedbopmaruu TBEpAOTO Tena. PacTskenune
u cxxarue. Casur. Moayns FOnra. [Ipenen
ynpyrux aedopmariuii

https://m.edso0.ru
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84

TeroBoe pacluMpeHne KUIAKOCTEN U
TBEPABIX Te. AHTAPMOHHU3M TETJIOBBIX
KoJie0aHUI YacTHIl BEIIeCTBa

https://m.edsoo.ru

85

86

[IpeobpazoBanue sHepruu B (Ha30BBIX
nepexojax

YpaBHEeHHE TEIIOBOTO OanaHca

https://m.edsoo.ru

https://m.edsoo0.ru

87

Pemenue 3amau

https://m.edso0.ru

88

[IoBepXHOCTHOE HaATsKEHUE.
Kanwmiapuele snenus. JlaBinenue nox
VCKPHUBJICHHON ITOBEPXHOCTBHIO )KUJIKOCTH.
®opmyia Jlamiaca

https://m.edso0.ru

89

90

91

92

O0600muIeHrne U cucTeMaTU3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da30BbIe IEPEXO0IbI"

KonrtponbHas pabora no reme
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBble Iepexoan"

DJneKTpu3anus Tel U €€ MpOosIBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JIADJIEKTPUKHA U TIOTYITPOBOTHUKH
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aK0OH COXpaHEHUsI ANEKTPUIECKOTO
3apsaa

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

93

Bzaumopericteue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

https://m.edso0.ru

94

Penrenue 3anau

https://m.edsoo.ru
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95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKUE 3aPsI/IbI

https://m.edsoo.ru

96

Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpoOHbIii 3apsa. JIluaum HaNpsKEHHOCTH
AJIeKTpUYecKoro nosst. OqHOpPOIHOE
AEKTPUYECKOE I10JIe

https://m.edsoo.ru

97

98

99

[ToTeHIMaIbHOCTD JIEKTPOCTATHIECKOTO
noJiga. Pa3HocTh NOTEHIIMAIOB U
HaIpsKEHUE

CBs13b HaprDKéHHOCTI/I I10JIsI M1 PAa3HOCTH
MOTCHIUAIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I10JIA

IToTreHnnuanpHas OHCPIuA 3apsjia B
QJICKTPOCTATUYCCKOM IIOJIC. IloTenuman
QJICKTPOCTATUUCCKOT'O ITOJIA

https://m.edso0.ru

https://m.edso0.ru

https://m.edso0.ru

100

[IpyuHIHI cynepno3unuy 3JIEKTPUIECKUX
noJieu

https://m.edso0.ru

101

Pemenue 3agau

https://m.edsoo.ru

102

103

104

ITone Toueunoro 3apsaa. [Tone
PaBHOMEPHO 3apsKEHHOM cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO
00bEéMy mapa. [lose paBHOMEpHO
3apsHKEHHON OECKOHEYHOU TITOCKOCTH

HpOBO,Z[HI/IKI/I B DJICKTPOCTATUICCKOM
mmoJie. Y cloBue PaBHOBCCHUA 3apsa10B

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

105

JIMdIeKTpUKY U OJTYTIPOBOAHUKY B
3IEKTPOCTATUYECKOM I10J1€

https://m.edso0.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Konpnencarop. D1neKkTpoéMKOCTh

https://m.edsoo.ru

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IIJIOCKOT0 KOHAEHcaTopa
107 [TapamnensHOE coequHEHNE https://m.edsoo.ru
KOHJICHCATOPOB
108 ITociemoBaTebHOE COSTUHEHIE https://m.edsoo.ru
KOHJIEHCAaTOPOB
109 DHeprus 3apsHKEHHOr0 KOHIEHCATOpa hitps://m.€ds00.ru
110 Pemenne 3anau https://m.edso0.ru
111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B https://m.edsoo.ru
OJIHOPOJIHOM 3JIEKTPUYECKOM I10JIe
112 Pemenue 3anau https://m.edsoo.ru
113 O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110 https://m.eds00.ru
TeMme "OnekTpudeckoe nosue"
114 KonTponbHas padora no teme https://m.edsoo0.ru
"DnexkTpuueckoe mose"
Cuna toka. [ToctosiHHBIN TOK. YciaoBUS https://m.edso0.ru
115 CYHIIECTBOBAHUS MOCTOSTHHOTO
IIEKTPUUYECKOTO TOKA
116 Ucrounnku Toka. Hampsxenne u DJIC hitps://m.eds00.ru
117 3akoH OMa 11 y4acTKa LEMH. https://m.edsoo.ru
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCHUMOCTb COITPOTUBIICHUS https://m.edsoo.ru
118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTMHBI

U TUIOIIaIU IMONCPEYHOro CCUCHUA
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Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

https://m.edsoo.ru

119
Penrenue 3amau
120 [TocnenoBarensHOE, MapauIeNIbHOE, https://m.edsoo.ru
CMEIIAaHHOE COSTMHEHUE TTPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX JIEKTPHUUECKUX https://m.edso0.ru
nenei. [IpaBuna Kupxroga
122 Pemenue 3a1au https://m.edsoo.ru
123 PaGora snexTpruyeckoro Toka. 3aKoH https://m.edsoo0.ru
Jxoyis —Jlenna
124 Pemenue 3a1au https://m.edsoo.ru
MoniHOCTb 3JIEKTPUYECKOTO TOKA. https://m.edsoo.ru
125 TemnoBass MOIIHOCTE, BIACIIEMas Ha
pesucrope
126 Pemmenue 3a1au https://m.edsoo.ru
197 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE https://m.edso0.ru
HUCTOYHUKA TOKA
128 3axkoH OMa 7151 TOJTHOM (3aMKHYTOH) https://m.edso0.ru
AIIEKTPUYECKON LIETTH
129 Perenue 3a1au https://m.edsoo.ru
130 MOIIHOCTE HCTOYHUKA TOKA https://m.eds00.ru
131 KopoTkoe 3aMbIKaHue https://m.edsoo.ru
132 KonieHcarop B e MOCTOSHHOTO TOKA https://m.eds00.u
133 Pemenue 3a1au https://m.edsoo.ru
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Pemenne 3agau o reme "llocToSHHBIH

https://m.edsoo.ru

134 _—
JNEKTPUUYECKUIN TOK

135 Pemenue 3anau no teme "IlocTossHHBIM https://m.edso0.ru
ANEKTPUUECKUHN TOK"

136 Pemenue 3amay 1o teme "IlocTOSTHHBII https://m.edsoo.ru
3JIEKTPUYECKUN TOK"

137 O00011IeHNE U CUCTEMATU3AIMs 3HAHUM 110 https://m.edsoo.ru
teme "TlocTOSIHHBIN AIEeKTpUUECKUA TOK"

138 KonTtponpsHast pabora o Teme https://m.edsoo.ru
"TlocTosHHBIN 31eKTpUYeCcKuil TOK"
DJeKTpruyecKasi IpOBOAUMOCTD https://m.edsoo.ru

139 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKHUI TOK
B MeTayiax. CBepXmpoBOIUMOCTb

140 DneKkTpuYecKuii TOK B razax. [lnasma https://m.eds00.ru
DJEKTPUYECKUI TOK B PACTBOPAX U https://m.edso0.ru

141 pacIuiaBax dJ€KTPOIUTOB. 3aKOHbI
Ddapanes 1715 27IEKTPOIU3A

142 DNEeKTPUYECKUH TOK B BaKyyMe. https://m.edsoo.ru
BakyyMmHbIe pubopbl

143 DIEKTPUIECKUH TOK B TOTYIIPOBOAHMKAX https://m.eds00.u

144 [TonyIIpOBOAHMKOBBIE TIPUOOPEI https://m.eds00.u
Pu3NYecKuil TPAKTUKYM 110 TEME https://m.edsoo.ru
"M3MepeHue cuiibl TOKA U HAPSHKEHUS B

145 LIENH MIOCTOSIHHOTO TOKA P MIOMOIIHU

AHaJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueii o ¢pusuke. [Ipumepst
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U3MepeHus: PU3NUECKUX BETHMUUH MIPH
IIOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C
LEJIbI0 ONIPEACIICHUS MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru

147

Ou3nyeckuil MPakTUKYM 0 TeME
"N3mepeHue yCKOpeHus Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOM IIIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IIPH PaBHOYCKOPEHHOM
nBIKeHun"

https://m.edso0.ru

148

Pu3NYeCKul TPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsl CBOOOTHOTO
nageHus" win "M3yuenue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tela 1o
OKPYHOCTH C IIOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" win "MccnenoBanue
3aBHCUMOCTH MEpHOAa 00paIeHUs
KOHMYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

https://m.edso0.ru

150

Pu3NYeCKuil TPAKTUKYM I10 TEME
"N3mepeHne paBHOEHCTBYIOIIEH CHJIIBI
IpY ABIKEHUH OpycKa 1o HaKJIOHHOU
mwiockocTy" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS

https://m.edso0.ru
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Opycka 110 HaKJIOHHOH IJIOCKOCTHU Ha
3aJJaHHOE PACCTOSTHUE OT ero Macchl"

151

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT ux aegopmanuu’
win "V3ydyeHue 1BUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOHN Uepes3
nérkuii 010K"

https://m.edsoo.ru

152

153

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mepenue kodpuIeHTa TpeHus mo
BEJIMYMHE YIII0BOro KO3ppuImeHTa
3aBucumoctd Frp(N)" nam
"HccnenoBanue ABMKEHHs OpycKa 1o
HaKJIOHHOH MJIOCKOCTH C MEPEMEHHBIM
kod¢pumenToM Tpenus" i "M3yuenue
JBUKEHUSI TPy3a Ha Baly C TpeHUEM"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue yclnoBUl paBHOBECHS
TBEPAOTO TeJIa, UMEIOILETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U Pacy€T CUJI ynpyroctu"
iy "M3ydeHne ycToM4nBOCTH TBEPIAOTO
TeJla, UMEIOIIEro MII0Ia/lb OMOpkI"

https://m.edso0.ru

https://m.edsoo.ru

154

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenne ummyJibca Tena 1no
TopMoO3HOMY ITyTH" nim "M3mepenne
CHJIBI TSITH, CKOPOCTH MOJEIH
AJIEKTPOMOOUJISE U MOIITHOCTH CHUJIBI TATH"

https://m.edsoo.ru
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155

156

win "CpaBHEHHE U3MEHEHUS UMITyJIbCa
T€Ja C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBanve coOXpaHEHHS UMITYJIbCA
MIpY yIPYTrOM B3aUMOJACHCTBUM" WU
"M3MepeHre KWHETUYECKOM SHEPTUM Tella
110 TOPMO3HOMY ITyTH"

Ou3nyecKkuil MPakTUKYM 0 TeME
"N3y4yeHne n30TepMUYECKOTO MpoIiecca
(peKOMEH/I0BaHO HCIIOIb30BAHHE

g poBoi 1abopatopun)” wiu "M3yuenue
M30X0pHOro npouecca" uin "U3yuenue
n3zobapHoro nporecca” uinu "lIposepka
ypaBHEHUS COCTOSIHUS"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue yaenpHo TernnoéMkoctu"
unn "HccnenoBanue mporecca OCThIBAaHUS
Bemectsa' win "MccienoBanue
aguabatHoro nporecca” win "U3ydeHue
B3alMOCBS3HM SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

https://m.edso0.ru

https://m.edsoo.ru

157

Pu3NUecKuil TPAKTUKYM I10 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTTapEHUS
)uakocren" win "M3mMepeHne yaenbHou
TEIUIOTHI IIJIaBJICHUS JbJa" WU
"M3y4eHne CBOMCTB HACHIIIEHHBIX apoB"
win "M3mepenne aOCoMOTHON BIaXXHOCTH

BO31yXa U OLICHKAa MAaCCBhI I1apOB B

https://m.edso0.ru
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nomemnieHun". smepenue kodddummenra
MOBEPXHOCTHOTO HATSDKECHUS

158

159

160

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HaOumoieHre mpeBpalieHus SHEPruu
3apsKEHHOT0 KOHJEHCATOpa B YHEPTHIO
u3ydeHus ceeroauona” unm "Nsydyenue
MPOTEKaHHUs TOKA B LIETIH, COAepKaIIeh
KoHjaeHcaTop" uiu "Pacnpenenenue
Pa3HOCTH MOTEHLIUATIOB (HANPSKEHUS )
IIPU [IOCJIEIOBATEILHOM COETMHEHUU
KOHJIEHCAaTOpoB"

Ou3nyeckuil MPakTUKYM 0 TeME
"UccnenoBaHye CMEMIAHHOTO COEIMHEHUS
pesuctopoB" nnu "M3MepeHne yaeapHoro
COTIPOTUBIICHUS IPOBOJIHUKOB" WIIH
"UccnemnoBaHue 3aBUCUMOCTH CHJIBI TOKA
OT HAMPSDKEHUS JIJIS JTaMITbl HaKaJIMBaHUs"

Du3nUeCKU IPAKTUKYM I10 TEME
"Habmtonenue anexktponuza’ uiu
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
noHa" miu "HMccnenosaHue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepatypbl” nwin "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"

https://m.edsoo.ru

https://m.edso0.ru

https://m.edsoo.ru

161

PesepBHrlit ypok. O0001IeHHE U
CHCTEMaTH3aIlKs 3HAaHUH 10 TeMe
"KunemaTtunka"

https://m.edsoo.ru
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162

PesepBHeiit ypok. O600mIcHNE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"lmnamuka"

https://m.edsoo.ru

163

PesepBueiit ypok. O600mIeHNE U
cucreMatTu3sanus 3HAHUH 110 TEME
"CraTtuka TBEpa0ro Tena"

https://m.edsoo.ru

164

165

166

PesepBusiit ypok. O6o0meHue u
CHUCTEMaTH3aIus 3HAaHUH 110 TeMe ""3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

PesepBusiit ypok. O6o0mieHue u
cucTeMaTH3alys 3HaHUH 110 Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
Teopun"

PesepBusiit ypok. O6001IeHue U

cUCTEMATHU3aIHA 3HAHUH 10 TEME
"Tepmonunamuka. TennoBble MalIuHbL"

https://m.edso0.ru

https://m.edso0.ru

https://m.edsoo.ru

167

Peseprublit ypok. O60011eHNE U
CHCTeMaTH3aIus 3HaHUH 110 TeMe
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble nepexoab"”

https://m.edso0.ru

168

Peseprubrit ypok. O6001IeHNE U
cucreMarmu3sanus 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

https://m.edso0.ru

169

Peseprubrit ypok. O6001IeHNE U
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"IIoCTOSTHHBIN 3JIEKTPUYECKUNA TOK"

https://m.edso0.ru
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PesepBHeiit ypok. O600mIcHNE U

https://m.edsoo.ru

170 cucreMarusanus 3Haguii 1o reme "Toku B 1
pa3JIMYHbBIX cpenax"
OBIIEE KOJIMYECTBO YACOB I10 170 8 16
ITPOI'PAMME
11 KJIACC
Tadauna 4
KoanuectBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi  oOpasoBaTejibHbIE
padoThI padoThbI
pecypchl
BzanMoeiicTBHE TOCTOSHHBIX MAarHUTOB https://m.edsoo.ru
1 Y IIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nosie. ['unore3a Ammepa
Bekrop MmarauTHOM MHAYKIMU. [IpruHIMI https://m.edsoo.ru
2 CYNEpIO3UIIMN MarHUTHBIX NoJel. JInauu 1
MarHuTHON MHIYKITUH
3 MarHuTHO€ 10JIe€ IPOBOJHHUKA C TOKOM. 1 https://m.edso0.ru
OmneIT OpcTena
4 Cuna AMniepa, e€ HarpaBJIeHUE U MOJTYJIb 1 https://m.edso0.ru
5 Pelnenne 3a1au 1 https://m.edsoo.ru
5 IIpumenenue 3akoHa AMnepa. 1 https://m.edsoo.ru
DNEKTPOU3MEPUTEIBLHBIE TPUOOPHI
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Cuna JlopeHua, e€ HanpaBiieHUE U

https://m.edsoo.ru

7 MOJyJib. JIBUYKEHHE 3apSXKEHHOM YacTUIIbI
B OJTHOPOJIHOM MarHMTHOM I0JIe

8 Pemrenue 3aiau https://m.edsoo.ru

9 Pa6ota cunsl Jlopenna https://m.eds00.ru

10 Pewenue 3a1au https://m.edsoo.ru

11 MarxauTtHoe 110JI€ B BEIIIECTBE. https://m.edsoo.ru
deppoMarHeTuku, napa- U JuaMarHeTUKU

12 OcHOBHBIE CBOICTBA (hepPOMATrHETHKOB. https://m.edsoo0.ru
[IpumeHnenne GpeppoMarHeTHKOB

13 Pemenune 3aga4 no treme "MarautHoe https://m.edsoo.ru
moJjie"

14 Pemenne 3aga4d no treme "MarautHoe https://m.edsoo.ru
nose"

15 SIBneHME HINEKTPOMArHUTHOW MHIYKIIWH. https://m.edsoo0.ru
[ToTox BekTOpa MarHUTHOW MHAYKITUH

16 DJIC HHAYKLHH https://m.edso0.ru

17 3aKOH AIEKTPOMATHUTHON WHAYKITUU https://m.edso0o.ru
®dapanes

18 BuxpeBoe anexkrpudeckoe nose. Toku https://m.edso0.ru
dyxo

19 OJIC uHAYKIMH B ABUKYILIUXCS https://m.edsoo.ru
MIPOBOTHUKAX

20 Peenue 3anau https://m.edso0.ru

21 Ipasuio Jlenmna https://m.edso0.ru
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NunykruBHOCTH. Karyika

https://m.edsoo.ru

22 WHIyKTHUBHOCTH B IIETIH ITOCTOSTHHOTO TOKa

23 SAsnenue camounaykuu. I/C https://m.edsoo.ru
CaMOWHTYKITUI

24 DHeprus MarHUTHOT'O TOJISl KaTYIIKH C https://m.edso0.ru
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Permenue 3a1au https://m.edsoo.ru

26 O00011IeHrEe U CUCTEMATH3alMs 3SHAHUN 110 https://m.edsoo.ru
Teme "DIeKTpouHaMuKa"

27 Kontponbnas paboTa mo teme https://m.edsoo.ru
"DnexkTpoauHamuka"

08 Konebarenpuas cucrema. CBOOOIHEIE https://m.edsoo.ru
KoJiebanus1. ['apMoHnYecKre KoaebaHus

29 Kunnemarnueckoe U TMHaAMHUYECKOE https://m.edsoo.ru
OIMCaHME KOJIeOATEIbHBIX IBUKESHHUH
DHepreTuveckoe onucanue. BeiBos https://m.edsoo.ru
JUHAMHYECKOTO OITHUCAHUS

30 TapMOHHYECKHUX KOJICOaHUH U3 X
HHEPTeTHYECKOr0 U KHHEMaTHYECKOTO
OIUCAHMS

31 Ammuntyna u (aza konedanuit https://m.edso0.1u
[Tepuon u wactora konebanuit. [lepuon https://m.edso0.ru
MaJIbIX CBOOOIHBIX KOJIEOAHUHI

32 MaTeMaTHYeCcKoro MasTHuka. [lepuon

CBOOOHBIX KOJI€OaHUH MPYKUHHOTO
MasiTHUKA
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3aryxatomue Konebanus. BeiHyKaeHHbIe

https://m.edsoo.ru

33
kosebanus. Pezonanc
34 ABToKONEGaHMsA https://m.eds00.u
35 Pemenue 3anau https://m.edsoo.ru
Ypok-koHpepeHnus "MexaHndeckue https://m.edsoo.ru
36 KoJ1e0aHusl B My3bIKaJIbHBIX
MHCTpyMeHTax"
37 O000111eH1E U CUCTEMATH3AaLMs 3HAHUN 110 https://m.edsoo.ru
Teme "MexaHnnyeckue Koineoanus"
38 DNeKTpOMarHUTHBIC KOJICOaHUsI. https://m.edsoo.ru
KonebartenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY AbI https://m.edsoo.ru
39 3apsija KOHJIEHCATOpa ¢ aMIUIUTYOW CHJIbI
TOKa B KOJIe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHMsI SHEPTUU B U1€ATbHOM https://m.edsoo.ru
KoJ1e0aTeIbHOM KOHTYpe
3aTyXxaroIue NEKTPOMarHuTHbIE https://m.edso0.ru
41 KoseOaHus. BeIiHyX1eHHbIe
AJIEKTPOMarHuTHbIE KoieOaHus
42 Ilepemennsiii Tok. Pe3ucrop u https://m.edso0.ru
KOHJIEHCATOP B LIENU IEPEMEHHOTO TOKA
43 Karymka HHIyKTUBHOCTH B LIEH https://m.edso0o.ru
IIEPEMEHHOT0 TOKa
44 3axon OMa 11 JIEeKTPUYECKOH Lienu https://m.edso0.ru

MEPEMEHHOT'O TOKA
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MOIHOCTb IEPEMEHHOT0 TOKA.

https://m.edsoo.ru

45 AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUYCHUE
CHJIBI TOKA U HAMPSKEHUS
46 Pe3onaHC B 2JIeKTpHYECKOM LIETTH https://m.eds00.ru
47 Pelnenue 3a1au https://m.edsoo.ru
Wneansuelif Tpancdopmatop. https://m.edsoo.ru
48 [Tpou3BocTBO, Meperaya U NOTpedIcCHNE
ANEKTPUYECKOI SHEPTUU
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE https://m.edsoo.ru
49 anexTposneprun. Kynsrypa
MCIOJIb30BaHUS JIEKTPOIHEPTUHU B
MTOBCEIHEBHOM JKU3HU
50 Permenue 3a1au https://m.edsoo.ru
51 Permenue 3a1au https://m.edsoo.ru
59 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 https://m.eds00.ru
Teme "DJIeKTpOMarHuTHbIe KojebaHus"
53 Mexann4yeckue BOJIHbL. XapaKTEPUCTUKH https://m.edso0.ru
MEXaHWYECKUX BOJTH
54 CBoiicTBa MEXaHMYECKUX BOJTH hitps://m.eds00.ru
55 3Byk. XapaKTepUCTUKH 3ByKa hitps://m.e0500.1u
56 Wndpa3Byk u ynprpassyk. lllymosoe https://m.edsoo0.ru
3arpsI3HEHUE OKPY KAIOIIEeH Cpeibl
57 Pelrrenne 3a1a4 https://m.edsoo.ru
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58

QHGKTpOMaFHI/ITHBIe BOJIHEI. I/IsnyquHe
SJICKTPOMAarduTHBIX BOJIH

https://m.edsoo.ru

59

60

61

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

[IIxana 371eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHne PJEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U ObITY

HpI/IHI_II/IHBI paanuoCBA3U U TCICBUACHUS.
Paguonokanus. SJ'IGKTpOMaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOHleﬁ Cpeabl

https://m.edsoo.ru

https://m.edsoo0.ru

https://m.edso0.ru

62

KonTponbhas padbota no teme
"Koneb6anus 1 BOJHBI"

https://m.edso0.ru

63

64

Caert. 3aKOH NMPSAMOJIMHENHOTO
pacnpocTpaHEeHHs CBETa

Pemenue 3aga4d Ha IMPUMCHCHHUC 3dKOHA
HpHMOHHHGﬁHOFO pacnnpoCTpaHCHUs CBETa

https://m.edso0.ru

https://m.edsoo.ru

65

66

Otpaxenue ceera. [lnockoe 3epkaino.
Cddepuueckoe 3epkano

[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJbHBIN MMOKA3aTelb
npenomienus. [lomHoe BHyTpeHHEe
otpaxkeHnue. [IpenenbHbIi yroJ MoaHoro
BHYTPEHHETO OTPaKCHHS

https://m.edso0.ru

https://m.edsoo.ru

67

68

Pemenue 3aa4 Ha IPUMCHCHUC 3aKOHOB
OTpaXCHUA U MPEIIOMIICHHUA CBETA

Xon nydent B mpusMe. Jlucrniepenst cBera.
CnoxHbIl cocTaB Oenoro ceera. LBet

https://m.edsoo.ru

https://m.edsoo.ru
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JInH3bl. @OKYCHOE PACCTOSIHUE U

https://m.edsoo.ru

69
onTHYecKas cujia JIMH3bI
70 [TocTpoenne n300pa>keHHIA B IMH3AX U UX https://m.edso0.ru
CHCTEMaXx. YBEIIMUYCHNE JIMH3BI
Pemenue 3amau Ha moctpoeHue https://m.edsoo.ru
71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3
72 ['11a3 Kak onTuyeckas cucreMa https://m.edso0.ru
73 Pemenue 3anau. [lpenens npuMEHUMOCTH https://m.edso0.ru
reOMETPUYECKON ONTUKU
74 CKOpPOCTB CBETA U METO/IbI €€ N3MEPEHUS https://m.eds00.ru
75 Jlucriepcust cBeTa https://m.edsoo.ru
76 HuTepdepenuns ceera https://m.edso0.ru
77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS https://m.edsoo.ru
HaOII0JICHUS MAKCUMYMOB 1 MUHUMYMOB
78 Pemenue 3anau https://m.edsoo.ru
79 [Ipumenenne uHTEPPEPEHIIUM hitps://m.eds00.u
80 Jludpakius ceera https://m.edsoo.ru
81 Judpakuronnas pemérka. Y cioBue https://m.edso0.ru
HaOJII0ICHUS TJIaBHBIX MAaKCHMYMOB
82 Pemienue 3a1au https://m.edsoo.ru
83 [TorepeyHOCTh CBETOBBIX BOJIH. https://m.edsoo.ru

[Tonsapuzanus cBera
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https://m.edsoo.ru

84 Pemenue 3amau
85 CBETOBBIE ABJIEHHS B IIPUPOJIE hitps://m.eds00.ru
86 O0600611eHre U cucTeMaTu3alus 3HaHu#| 10 https://m.edsoo0.ru
teme "Ontuka"
87 KonrponsHas pabota 1o teme « OnTHKa» https://m.eds00.ru
['paHUIIBI TPUMEHUMOCTH KJIACCHYECKOM https://m.edsoo0.ru
88 MEXaHUKHU. 3aKOHBI 3JICKTPOIUHAMUKH U
MPUHIUI OTHOCHTEIIBHOCTH
89 [ToctynaTel cnennaibHON TEOPUU https://m.edso0.ru
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL. https://m.edsoo.ru
[TpeobpazoBanus Jlopenna. Ycinosue
90 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH. 3aMeJICHNE BPEMEHH
Y COKpaIlleHUE JITTHHBI
01 DHeprus U UMIYJIbC PEISATUBUCTCKOM https://m.edsoo0.ru
JACTHIIBI
92 CBs3b MacChl C JHEPTHEN U UMITYJILCOM https://m.edsoo.ru
PENATUBUCTCKON YaCTUIIBI. DHEPTHsI TOKOS
93 PaBHOBECHOE TEIOBOE M3JTyUEHHE https://m.edso0.ru
94 3akoH cMelenus Buna hitps://m.eds00.u
95 I'unotesa M. ITnanka o kBanTax. @OTOHBI hitps://m.eds00.ru
96 DHeprus U UMIyIbc POTOHA hitps://m.eds00.u
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®otordpdext. Onpitet A. I'. Cronerosa.

https://m.edsoo.ru

97

3akonbl Gpororpdexra

VYpaBueHnue DitHmITeHA IS https://m.edsoo.ru
98 dororddekra. "Kpacnas rpanumna”

dororddekra
99 Jasnenue ceera. OnbiTel I1. H. JleGenena https://m.edsoo.ru
100 BoJiHOBBIE CBOICTBA YaCTHUI] https://m.eds00.ru

Bomnsl ne bpoins. JlnuHa BoHBI 1€ https://m.edsoo.ru
101 Bpoiins u pa3mMepsl 00J1aCTH JIOKATH3AIHH

JBIDKYIIEHCS YacTUIIBI
102 KopIycKysspHO-BOJIHOBOM Jyalu3M hitps://m.eds00.ru
103 Jlupakius 31eKTPOHOB Ha KpUCTAILIAX https://m.edsoo.ru

Crnenuduka n3MepeHuii B MUKPOMHUPE. https://m.edso0.ru
104 CooTHolIeHUs HEOTIPEeAeNIEHHOCTEN

I'eiizenOepra
105 Perenue rpadpuyeckux 3amayq hitps://m.eds00.ru
106 Pelenue pacuéTHBIX 3a1a4 https://m.eds00.ru

KonrtponbHas padora o remam: "OCHOBBI https://m.edso0.ru
107 CTO", "KopryckyJ1spHO-BOJIHOBOM

nyanusm"

OmnBbITHI IO UCCIIEIOBAHUIO CTPOCHUS https://m.edso0.ru
108 aToMma. [iranetapHast MoielTb aTOMa

Pesepdopna
109 [Toctymnater Bopa hitps://m.eds00.ru
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110

Buast ciektpoB. CriekTp ypoBHE#
SHEPrUM aToMa BOJI0pO/Ia

https://m.edsoo.ru

111

112

113

114

115

116

117

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBCTa

Jlazep

Hyxnonnas monens sinpa I'eiizen6epra-
NBanenko. 3apsig 1 MacCOBOE YUCIIO sAJIpa.
N3o0tonkl. PagnoaktuBHOCTD

3aKOH paIMOAKTUBHOT'O pacraja.
CBoiicTBa MOHU3UPYIOIIETO U3ITyUYEHHUS.
Biustnue pagnoakTHBHOCTH Ha KUBbIE
opranu3msl. [lozumerpus

OHeprus cBA3M HyKJIOHOB B S7pE.
Snepusie cuinbl. Jledekt macchl sipa.
SnepHsble peakuuu. SnepHble peakTOpPBHI.
[Tpo6nembl ynpaBiasieMoro TepMosiIepHOTO
CHHTE3a. DKOJIOTUYECKUE ACTIEKThI
pa3BUTHUSA AJIEPHOIN SHEPTETUKU

Mertoapbl perucTpaluuy U UCCIEI0BAHUS
3JI€MEHTapHbBIX YaCTHII.
@yH/IaMEeHTaJIbHbIE B3aUMOICUCTBUSI.
EapI/IOHI)I, MEC30HBI U JICIITOHBHI.
[IpencraBnenue o CrangapTHON MOAEINH.
KBapk-riatooHHas MOJEIb aJpOHOB

®dusuka 3a npenenamu CTaniapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprusi. EnuHCTBO (M3MYeCcKO KapTHHBI
Mupa

https://m.edsoo.ru

https://m.edsoo0.ru

https://m.edso0.ru

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru
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118

Oranel pa3BUTUS ACTPOHOMHUU. 3HAYECHUE
aCTPOHOMUHU

https://m.edsoo.ru

119

[TpruMeHNMOCTH 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HCCIICIOBAHNH

https://m.edsoo.ru

120

121

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
panmoTenecKonsl, BHEaTMOC(hepHas
aCTpPOHOMUS

Bun 38é31H0T0 HeOa. Co3Be3 s, IpKUe
3BE3/IbI, IJIAHETHI, UX BUAMMOE IBIIKEHUE

https://m.edso0.ru

https://m.edso0.ru

122

Comnneunas cucrema. Comnnite. Conneunas
aKTUBHOCTbH. McTounuk sHeprun CoyHIa 1
3BE3

https://m.edso0.ru

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpaabHBIN KJIacc —
CBETUMOCTB"

https://m.edso0.ru

124

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

https://m.edsoo.ru

125

BryTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXACHUHU U 3BoJtolnu CosHia u
3BE311. DTanbl )KU3HHU 3BE3]T

https://m.edso0.ru

126

127

Muneunsiii [IyTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B sApax
TITAKTUK

Bcenennas. Paciuupenue BeeneHHoil.
3akon Xa06mna. Teopust bonbmioro B3psiBa.
PennkroBoe u3nydyeHue

https://m.edso0.ru

https://m.edsoo.ru
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128

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka

https://m.edsoo.ru

129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

https://m.edsoo.ru

130

131

132

133

134

@uU3NYECKUN IPAKTUKYM 110 TEME
"WccmenoBaHue MArHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"UccaenoBanue CBOICTB
dheppomarnerukoB" nmu "HMccnenoBanue
JENCTBUS OCTOSSHHOTO MarHUTa Ha paMKy
¢ TOKOM"

du3nuecKuil MPakTUKYM 110 TEMe
"NU3mepenue cuibl Amrepa" uinu
"N3yueHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" wn "Onpenenenue
MarHMTHON MHIYKLIUU Ha OCHOBE
nu3MepeHus cuibl Ammepa"

Du3nuecKuil IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
NEKTPOMAarHUTHOM MHIAYKIMH" WIN
"Onpenenenue MHAYKIUU BUXPEBOTO
MarHuTHOTO noJis"

Du3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBI€HUS CAMOUHyKIUN"
i "COopka MOJENU SIEKTPOMArHUTHOTO
reHeparopa"

Pu3NYECKU MPAKTUKYM 110 TEME
"N3mepenue nepruoa CBOOOTHBIX

https://m.edsoo.ru

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru
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KOJIeOaHUN HUTSHOTO U PYKUHHOTO
MasITHUKOB"

135

136

@uU3NYECKUN IPAKTUKYM 110 TEME
"[Ipeobpa3oBaHue FSHEPTUU B IPYKUHHOM
MasiTHUKe"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epes
IIOCIE€0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTyILKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB
CBeTa B LIETIH IEPEMEHHOT0 TOKa"

https://m.edsoo.ru

https://m.edsoo0.ru

137

138

139

140

141

®dusnyeckuii MPaKTUKYM TI0 TeMe
"N3yueHue napameTpoB 3ByKOBOU BOJIHBI"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenune nokasaTelis IpeaoMICHUs
crexna" wnn "Iloryuenue nzo0paxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xuakux auH3)" wim "M3mepenue
(OKYCHOT'O PacCTOSTHUS pacCEUBAIOLINX
uH3"

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
uHTEephEpEeHIINH U TOISpU3aIK cBeTa"
OU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTuUll (110

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edso0.ru
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dotorpadusiM TPEKOB 3apSHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

142

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue nocrostnHoi 1lnanka Ha
ocHOBe uccienoBanus Gporordpdexra” wmm
"NccnenoBanue 3aBUCMMOCTH CHIIBI TOKA
yepe3 CBETOIMO0/1 OT HaNpsDKeHUs "

https://m.edsoo.ru

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOro
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

https://m.edso0.ru

144

Ou3nyeckuil MpakTUKyM IO TeMe
"UccnenoBanue paainoakTUBHOTO (hOHA C
WCIIOIb30BaHUEM JI03UMETpa Wi
"N3ydeHue noryiomnieHus: 6era-uyacTuil
aroMuHIEeM"

https://m.edso0.ru

145

Pu3HUeCcKUil IPAKTUKYM 110 TEME
"HaOnrogeHus 3BE31HOr0 HebOa
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUN [T ONTPEACICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHoro nosymapus 1 sipkue 3BE316!1"
i "Ha6monenus B Teneckon JIyHsl,
IJTaHET, TYMaHHOCTE! U 3BE3/IHBIX
ckorieHuin"

https://m.edsoo.ru

146

O00011IeHNE U CHCTEMATH3alNs 3HAHUIA.
Poinb ¢pu3uKy 1 acTpOHOMHHU B

https://m.edsoo.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3KOHOMHYECKOM, TEXHOJIOTHUYSCKOM,
COIIMAIBHON U ATUYECKOH cdhepax
JEeSATEIbHOCTH YEJIOBEKA

147

O00011IeHNE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

https://m.edsoo.ru

148

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH.
Poine pusmdeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nIecKoil KapTHHBI MUpPa B O0IIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O IPUPOAE

https://m.edso0.ru

149

150

151

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Tteme "Kunemaruka"
O00011eHMEe ¥ cUCTEMAaTH3alus 3HAHUI 110
TeMme "Kunematuka"

O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110
teme "JluHamuka"

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru

152

153

154

O0001IeHre 1 cUcTeEMaTH3as 3HAHNUH 110
teme "Cratnka TBepaoro tema"

O06o00m1ieHre 1 cucTeMaTH3aIus 3HaHUH 110
TeMe "3aKOHBI COXPAaHEHUsI B MEXaHHUKE"
O06o0011IeHne 1 cucTeMaTu3alys 3HaHuH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun"

https://m.edso0.ru

https://m.edsoo.ru

https://m.edsoo.ru
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155

O000111eH1E ¥ CUCTEMATHU3ALMs] 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie
MalIuHE"

https://m.edsoo.ru

156

O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da30Bble IEPEXObI"

https://m.edsoo.ru

157

158

O0600611eHre U cucTeMaTu3alus 3HaHu#| 110
Teme "DnekTpuueckoe mose"

O060061eHre U cucTeMaTU3alus 3HaHu#| 110
teme "[locTOsTHHBIN 3JEeKTpUYECKUM TOK"

https://m.edso0.ru

https://m.edso0.ru

159

O06o0uIeHne 1 cUCTeMaTH3aIMsI 3HAHUH 110
teMe "Toku B pa3nuyHbIX cpeaax”

https://m.edso0.ru

160

161

O00011eHEe ¥ cUcTeEMaTH3alus 3HaHUI 110
Teme "MarautHoe moie"

PesepBHelIit ypok. O6o01ieHne u

CHUCTEMATH3aIHs 3HAHUH 10 TEME
"DeKTpOMarHuTHas UHIyKIHS"

https://m.edso0.ru

https://m.edsoo.ru

162

PesepBubIiil ypok. O6001IeHIE 1
CHCTEMATHU3AINA 3HAHUH 10 TEME
"Mexannyeckue konedanus"

https://m.edso0.ru

163

PeseprubIil ypok. O600meHIE 1
CHUCTEMaTH3aIUs 3HAHUH 110 TEME
"DeKTpOMarHuTHHIE KoeOanus"

https://m.edso0.ru

164

PesepBHrIit ypok. O6o0eHne u
cUCTeMaTH3alusl 3HaHUH 1o TeMe
"MexaHN4YeCKHe U 3JIEKTPOMAarHUTHbBIE
BOJIHBI"

https://m.edsoo.ru
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165

PesepBHelil ypok. O6o00mICHHE 1
CHCTEMaTHU3allus 3HAHHUIA TI0 TeMe
"OnTuka"

https://m.edsoo.ru

166

PesepBHelil ypok. O600mIcHHE 1
cCucreMaru3anuia 3HAHUH 10 TeEME
"Ocnosl CTO"

https://m.edsoo.ru

167

168

169

PesepBHrliit ypok. O6o01ieHue u
cHCTEeMaTHU3alus 3HAaHHU 110 TeMe
"KopnyckynsipHo-BOJIHOBOM Ayanusm"
PesepBHrliit ypok. O6o01ieHue u

cucTeMaTus3alus 3Hagui mo teMe "dusuka
aroma"

PesepBHrlit ypok. O6o0mienue u
cUcTeMaTu3anus 3HaHui o Teme "dusnka
aTOMHOTO sI/Ipa ¥ SJIEMEHTApHBIX YacTHIL"

https://m.edso0.ru

https://m.edso0.ru

https://m.edso0.ru

170

PesepBubIil ypok. O60011eHIE 1
cHCTEeMaTHU3alus 3HaHUA TI0 TeMe
"OnemMeHTh! acTpodu3uku"

https://m.edso0.ru

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

170
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