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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IIOJIOKEHUH M TpeOOBaHUH K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mpenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuu, peajn3yrolMX OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00s3aTenbHOe MPEIMETHOE —COJepIKaHue,
YCTAHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEILHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ ydyéToM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBfA3€H, JIOTMKM Y4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOCcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
IpEeICTaBICHNUE O LEJIX, COAEPKAaHUM, OOIIeH cTparernu OO0y4eHHus, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeacTBaMu yueoHoro npenmMera «Pu3nkay Ha yriryoJéHHOM YPOBHE.

N3yuenne kypca QuU3MKK yriIyOJEHHOTO YPOBHSA I03BOJIAET pEalIM30BaTh 3aJaud
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YYarolUMCs, KOTOpbIe
HEOOXOOUMBl JUIsl MPOJOJDKEHUST 00pa3oBaHUS B  OpraHU3alUsaX MpOPEcCHOHAIBHOIO
00pa30BaHus M0 pa3IMYHbIM PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIMAIbHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUIAHUPYEMbIe pe3yJabTaThl OCBOCHHUS Kypca
¢u3uku Ha YpoBHE CpegHero o0liero oO0pa3oBaHMSA: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HaydHO-MeToA0I0rnuecKo OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHbIM U IMpPEIMETHBIM pe3yJbTaTaM OOy4aroIluXcs,
OCBOMBIIIKX MPOTpaMMy 10 (GU3MKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEIHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKkay» no rogam o0yyeHHs.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH [T COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTEIEeH U
IIPEIOCTABIAET BO3MOXKHOCTH Ul pEalM3alUM pPA3JIMYHBIX METOJUYECKUX TOIXOJO0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBUM COXPAaHEHUs 00s3aTebHOMN
4acTU COJIEPIKaHus Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHMH 00 OKpY)KarolleM MHpeE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOIIECCOB U SIBICHUH, H3y4aeMbIX
XumHel, ouonorue, ¢usmdeckoi reorpadueir u acrponomueil. Mcnonb3oBaHue M akKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUH UMM YU4EOHBIX UCCIIEI0BaHUH.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro OOIIero oOpa3oBaHMs TMOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JJIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKHU.



Hoea zenepanuszayuu. B cooTBEeTCTBUM C HeW Marepuald Kypca (QHU3UKH O0O0BeAMHEH
BOKpPYT (usnueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHME IPEJICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIuana (U3NIECKOi HayKu, OCMBICIICHUE CBS3HM Pa3BUTHUSL (PU3UKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C IIMPOKUM KPYT'OM TEXHHYECKHUX U TEXHOJIOTMYECKUX MPHIIOKEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBPEMEHHbIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea »3rxonozuzayuu peanusyerTcs IMOCPEICTBOM BBEICHUS DIIEMEHTOB COJAEPIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO IPUPOJIOTIOIE30BAHUS U
9KOJIOTHYECKOI 0€301MacHOCTH.

OcBoeHue conepkKaHus MPOrpaMMBI 10 (PU3UKE TOJDKHO OBITh MOCTPOSHO HA MPUHITUIIAX
CHUCTEMHO-/IEATEIbHOCTHOr0 noaxoa. s GU3uKM pean3anus 3TUX IPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTA KaK IMOCTOSIHHO ACWCTBYMOMIETO (hakTropa
yuebHoro mpouecca. Jlisg yrayOsi€HHOro YpoOBHA — 3TO CHCTEMa CaMOCTOSATENIBHOTO
YYEHHUYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PpOHTANbHBIE YYEHHYECKHE ONBITHl IPH
U3y4eHHUM HOBOIO MaTepuaiya, JlabopaTopHble paboTel M paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKYM
npoBoauTcs aubo B koHue 10 u 11 kmaccoB, ubO mocie MmepBoro M BTOPOro MOJYrOAWH B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpauus paboT MpakKTUKyMa B CHUCTEMY
1a0opaTOpHBIX paboT, KOTOPbIE MIPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCS CaMOCTOSITEIPHOE MCCIIeIOBaHNE, KOTOPOE TIPOBOTUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0O0OIIEHHOTO BUAa O€3 MOMIAarOBOM HHCTPYKITHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, 1a00paTOpPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM IepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUECKUX
NPaKTUYECKUX PAa0OT OCYHIECTBISIETCS YYaCTHHKAMH 0Opa3oBaTENBHOTO TpOIecca MCXOIS M3
0COOEHHOCTEM MOYpOYHOIrO IUIAHUPOBAHMUS M OCHalleHWs KaOuHeTa Qusuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSIMH TIPOBOAMTH TPSMBbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (DU3MYECKMX BEIMYUH M TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[aud C SIBHO 3aJaHHON W HESIBHO 3a/IaHHOU
(bu3nuecKoil MoJeNbI0, MO3BOJISIONINE TPUMEHATh U3yYSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M HMHTErpUpYsl MPUMEHEHHNE 3HaHUH W3 pa3HBIX pasnenoB. Jlims
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OOBsCHEHUe/Tpe/cKa3aHue
NPOTEKaHUs (PU3UYECKUX SBICHUN W TPOIECCOB B OKPYXKAMOIIEH KU3HHU, TpeOyromme BHIOOpa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmu PI'OC COO Kk MaTepuasbHO-TEXHHUECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3MKM yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0mrero oOpa3oBaHMs TOJDKEH HM3ydaThCs B YCIOBHSAX IPEIMETHOTO KaOwHeTa. B kaOmnere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYeHHUECKHUX OIMBITOB, JaOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpanioHHOE 000py/0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C TPUHITAIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe I10
(Gu3uKe KIIOYEBBIX AEMOHCTPALUN JUIsl MUCCIENOBAaHUS M3Y4aeMbIX SBICHUH M IPOLECCOB,
HIMIUPHYECKUX U (PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILIEKTOB M OOEecCleuMBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOTO OOOpYIOBaHMUSA JIOJKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GU3UKU B 00ILEM 00pa30BaHUU SBIISIFOTCSA:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS 00yUAIOMUXCS K HAYYHOMY U3YyUEHHIO TIPUPOJIBI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE TMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOIEHHS K OKPY>KAIOLUM SIBJICHHSIM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4YeHHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHne YMEHHI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKHX 3HAHUU H
HAaYYHBIX J0Ka3aTeJIbCTB;

(dbopMHupOBaHUE TIPEACTABICHUN O pOJIM (U3UKU JUISI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymeld mnpodeccHoHaIbHON
NeSTEIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHnne 3TUX Lesed oOecrneyrBaeTcsi pelleHHeM CIEAYIOIIMX 3ajJad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (U3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHHE CITOCOOOB PEIIeHUs PA3IMYHBIX 33/1a4 C SBHO 33aHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOATENbHOE cO37aHHe (U3NYECKON MOjenH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/JaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS M MPOBEACHUS (DU3NYECKHX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEPIpeTalud HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIE0BATELCKOM, TBOPYECKOM
JeSITebHOCTH;

pa3BuUTHE UHTEpPEca K chepam mpodhecCHOHATBLHOM IS TEIbHOCTH, CBI3aHHOMN C (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyGnéHHBIH ypOBEHb H3YyUEHHS
yaeOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpEAHEro OO0IIero oOpa3oBaHUs BBIOMpAETCS
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs MO CIEUUATBHOCTAM (PH3UKO-
TEXHUYECKOTO MTPOQUIIS.

Ha u3yuenue ¢puzuku (yriyOnaéHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gusnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JIelaeT BbIOOp MpOBEAEHUsS J1a0OpaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblii MeTOx MO3HAHHUS U METOMbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpHs B MpoLecce Mo3HaHus Npupoabl. Habmrogenne u s3KCepuMenT B
buzuke.

Crioco6b1 n3MepeHus (U3NYECKUX BETUYMH (QHAJIOTOBBIE U IU(PPOBBIE HM3MEPUTEIHHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBJICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEP/0E TEII0, UlealbHast )KUJIKOCTh, U/I€aIbHBIN I'a3, TOUEUHBIH 3apsn). ' unoresa. duznueckuit
3aKOH, TPaHUIIbl €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Ponp u mecto ¢u3uku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepeHne cuiibl TOKa M HanpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IOMOILU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemernienre, CKOpocTh (CpelHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHUS U IIyTH MaTepUAIbHOM TOUKU OT BPEMEHH U UX TpapuKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPJINHAT, CKOPOCTU M YCKOPEHMSI MATEPUAIbLHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBosnHeliHoe 1BUKEHUE. [[BUKEeHNE MaTepUaIbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemMurtensHoe (HOpMaIbHOE),
KacaTeJIbHOe (TaHTeHIMAbHOE) U OJHOE YCKOPEHHE MaTepHabHONW TOUKH.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CHUIOMETP, JBUKEHHE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTHOCTPALNA KHHEMAaTHYECKUX XapaKTEPUCTHK JIBUIKEHUS.

CrocoOBI HUCCIIENOBAHNS IBUKECHUN.

Nnmoctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHM C UCTIOIH30BAHUEM MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue nBuxkeHus Tena, OpOoIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasnenne ckopocTH Npu ABM>KEHUU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

WN3mepenne ycKOpeHUss TpU MNPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBHKEHUU.

W3mepenne yckopeHusi CBOOOAHOTO majaeHus (peKOMEHI0BAHO MCIOIb30BaHuE U(PPOBOIA
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY AAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpPHOAA OOpaIleHUss KOHHMYECKOTO MAasTHHKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepuuanbHbie cucteMsl oTcuéTta. [I[puHINI OTHOCUTEIBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCChI.

Cuna TsKecTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TaJeHUsT OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoil MmupoThl. J[BrokeHWE HEOSCHBIX TENl W UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUsT CKOJIBKEHMS U CUJIa TPEHHS MOKOS.
Koaddumuent tpenns. Cuna cCONpOTHBICHHUS NPU JBIKCHUM TeNa B KUAKOCTH WIM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHU4YecKkne yCTpPOHCTBA M TEXHOJOTMYECKUE TMPOLECChl: MOAIIMIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmonenue nrkeHus Tel B MHEPIIUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAcChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPIUAIbHOM CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI Tea
Ha €ro YCKOPEHUE B MHEPLUAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOICHCTBYIOIICH CHIT TIPHU IBH>KEHUU OpyCKa M0 HAKIOHHOW TITOCKOCTH.

[IpoBepka rUMOTE3bI O HE3aBUCHMOCTH BPEMEHHU JBWKEHHUS OpycKa MO HaKJIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

W3ydeHne ABMKEHUS CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKuil OJI0K.



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3yuyenue aBUKEHUS IPy3a HA BAILy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

YcnoBus paBHOBECHUS TBEPAOTO TeEA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peleTyaTble KOHCTPYKILIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc MaTepHallbHOW TOYKH, CUCTEMbl MaTepHANIbHbIX TOYeK. L[eHTp macc cuctemsbl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHNUH LIEHTpa Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umMmIysbca MaTepuaabHOM TOYKH. IIpencraBieHuMe O COXpaHEHHH MOMEHTa
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe mnpenacraBieHue
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunernueckass sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
SHEPTUH MATEPUATILHON TOUYKH.

[loTeHumanbHble U HEMOTEHUUANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHeprus ynpyro aedopmupoBaHHOW NpyXuUHBI. [loTeHIMaNbHas 3HEpPrus Tena B OJHOPOJHOM
rpaBUTAalMOHHOM Itosie. [loTeHnuanbHas SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKopocTb. TpeTbst KOcCMUYecKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATBHBIX CUJI ¢ U3MEHEHHEM MEXaHHYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAHEHMSI MEXAaHUYECKOW SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymum 171 uaealbHOM KUJKOCTH KakK CJEJACTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIM MUCTOJIET, TUPOCKOI, PUTypHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

N3MepeHne MOIHOCTH CUIIBL.

H3meHeHne 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHuble npeBpainieHuss KMHETUYECKONM M IOTCHLMAIBHONM DHEPruil IpU JEHCTBUH Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenue padbOThl CUIIBI TPEHUS IIPU ABUKEHUHU TEJIa 110 HAKJIIOHHOMN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsIpHO-KuHeTHueckor Teopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmkenue. XapakTep IBM)KEHUS U B3aUMOJCHCTBHUS
YacTull BemecTBa. Moienu cTpoeHus Ta30B, JKUIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBONCTB
BElIECTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BewectBa. [loctostHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u cnocoObl €€ m3mepenus. lllkanma Temmepatyp
Lenbcus.

Mopnens uaealbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpHUM: YacTULBl Ta3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHHe MenneneeBa—Kiamnelipona. AOCONIOTHAs TeMIeparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: H30TepMa,
u30Xxopa, nzobdapa.

CBs3p MeEXIy [aBl€HUEM U CpeAHEW KHWHETHYECKOW OHeprued mOoCTyNareabHOro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOW dHEPruel MOCTyNaTeNbHOIO TEIUIOBOTO JBUKEHUS €€ YaCTHLL.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIyYeHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakocTet.

Mognens onbita llTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTamIn4ecKiX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropsiueil ¥ X0JIOJHON BOJIOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

N3y4eHne n30XOpHOIo Impouecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajgaHue  BHEUIHUX  YCJIOBUM Ui
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemmHue © BHYTpEeHHHME mapaMmeTpbl. [lapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAUEHUS BEIMYMH, ONMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaXXE€HHUE JISI BHYTPEHHEU >HEPrUM. Y CJIOBHUSI MPUMEHUMOCTH
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHAMUKE. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YaelbHass W MOJSpHass TEIJIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YaenpHas TeEIUIOTa CropaHus ToIluiMBa. Pacuér konuvecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBbIif 3ak0H TepMoaWHAMHUKH. BHyTpeHHss1 sHeprus. KomudecTBo TemioTsl 1 padora
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

Btopoil 3akOH TEpMOOMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJIOAHOrOo Tena K Oosiee Harperomy 0Oe3 komneHcanuu (Kmaysumyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpunmMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII1/1. [ukn Kapho.

OKOJIOTUYECKHE ACTIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHne
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOMyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKusg OMOOPraHUIECKOTO TOTLTMBA AJIsl BEIPAOOTKH «TETLIOBOIY U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUYECKOM PacCIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE YAEIBHBIX TEINIOEMKOCTENH BELIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHMs BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBSI3M DHEPTUU MEKMOJIEKYISIPHOTO B3aUMOJCIHCTBUS U TEMIIEpaTyphl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vcnapenwe wu KumeHwe. YenbpHas TemioTa
napooOpa3zoBaHMUA.

Hacpiiennsle M HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUS HACBINICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrannuueckue u amopgHsbie Tes1a. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedbopmaruu tBEpHOro Tema. Pactsbkenue m coxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacumpeHue KUIKOCTENH U TBEPIBIX Tel, 00bEMHOE U JTMHEHHOE pacIIUpeHHUe.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

VYpaBHEHME TEIJIOBOro OanaHca.

[ToBepxHOocTHOE HaTspKeHHE. KoadduIMeHT MTOBEepXHOCTHOTO HATsHKeHUs. KanumispHbie
ABJIeHUs. JlaBieHue 101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyia Jlamaca.

TexHuueckue yCTpoilCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TemnoBoe pacimpeHue.

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenne. Kunenue npy noHNXEHHOM JaBJICHUN.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

KanunispHele sBIeHU.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob!I U3MepeHHsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IIABJICHUS KPUCTAIUIMUYECKOIO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

W3yuenune CBOMCTB HACBHIIEHHBIX ITApPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3MHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3anus Tel U €€ MPOSBICHUA. DIEKTPUYECKUN 3apsana. J[Ba BUAA 3IEKTPUUYECKUX
3apsaoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsn. Jluaum HanpsokEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

IToTeHIManbHOCTh ANEKTPOCTATUUYECKOTO MOJIA. Pa3HOCTh NMOTEHLMATIOB M HANpPSIKEHHE.
[ToreHuuanbHast ~ dHeprust  3apsga B OJJEKTPOCTATHUECKOM  IIOJIE. IToTennman
ANIEKTpoCcTaTUYecKoro mnosisd. CBs3b HANpsDKEHHOCTH MO M PAa3HOCTH IOTEHLMAIOB  JUIS
3JIEKTPOCTATUYECKOT 0 MO (KaK OJHOPOJHOI0, TaK U HEOJAHOPOIHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsHKeHHOro 1o o0béMy mapa. llome paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUTOCKOCTH.
KapruHbl 1MHUNM HANPS)KEHHOCTU ATUX I1OJIEN U SKBUIIOTEHIMAIBHBIX IIOBEPXHOCTEH.

[IpoBOIHUKY B JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsAJIOB.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[M3neKkTpudecKas NpOHULaEMOCTh BEIIECTBA.

Konpnencarop. DNeKTpOEMKOCTh KOHJIEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnenpbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTenbHOE — coeMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE HIIEKTPOIPUOOPOB, KOHJICHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Mogens anektpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO KOHAEHCAaTopa.

3apsaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yuenune npoTekaHus TOKa B LENH, COIEpKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHUMANOB (HANPSDKEHUS) TIpU  IOCIEN0BATEIbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CyHmIECTBOBAaHMSI ITOCTOSIHHOTO — AJIEKTPUYECKOro TOKa. VMCTOYHMKM TOKA.
Hanpsoxenne U u D/1C é.

3akon Oma 1S y4acTKa Lenu.

ONEKTpUYECKOE  CONPOTHUBIIEHHE.  3aBUCUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
MIPOBOJIHMKA OT €ro JUIMHBI WM IUIOMIAAU IIONEPEYHOr0 CEYECHMS. YIEIbHOE CONPOTUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapaIENbHOE, CMEIIAHHOE COEAMHEHWE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MoOHOCT 2JIEKTPUYECKOTO TOKA. TeruioBast MOLHOCTS, BbIAEIAEMas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa Wi MOJHOM
(3aMKHYTOI#1) AJIEKTpHUECKOM 1IenH. MOIIHOCTh UCTOUHHKA TOKa. KopoTkoe 3aMbIkaHuMe.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHudyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIEpMETpP, BOJIBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MOTEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTHUBIEHUS IPU IOCTOSHHOM
HAIPSDKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX]Y MOJIOCAMH UCTOYHUKA TOKA OT CHJIbI TOKA
B LIEIIU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaenpHOro COnpOTUBICHHSI IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npesena u3MepeHus amnepMeTpa (BOJIbTMETPA).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd J1C rajbBaHMUECKOT0 JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUATIOB MEXY MOJIOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexTpuyeckas MNPOBOAMMOCTh pa3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METa/NIOB  OT  TEeMIEpPaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOIUTHUYECKAS AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1na3zma.

TexHuueckue yCTpPONCTBA M INPAKTHUECKOE IPUMEHEHHWE: Ta3opa3psIHble JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: MO, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

Habmronenue anekrponusa.

W3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH AUOA.



Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PU3MUECKHX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIOIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEbHbIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckre GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMoc, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXalomled  cpedpl,  yTUIU3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBICHUS B KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJdy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeM, )KUJIKOCTEH 1
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
TUCCOLIMAIS, TaTbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPhL, OApOMETpP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHUSI MEXaHHUKHU B T€XHHUKE (TUPOCKOI, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM UHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3psTHBIC JTAMIIBI, TOTYIPOBOHUKOBBIE IPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe nosne.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
BekTop mMarHuTHON MHAYKUIMK. [[prHIMN Cyniepno3niA MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WUHAYKLHH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOTO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BU)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM mojie. PabGorta cumsr Jlopenia.

MaruutHoe nosze B BeuecTse. @eppoMarHeTUKY, apa- U 1MaMarHeTHKH.



TexHuueckne ycTpoMcTBa M TEXHOJIOTMUYECKHE IPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpojaBUTraTellb SKoOU, YCKOpPHUTENIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHUH WHAYKOIMA MarHUTHOTO IIOJIS IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHUN MarHMTHOM MHIYKIMM MOJS JJIMHHOTO MPSAMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS SIEKTPOU3MEPUTENHFHOTO IPUOOPa MATHUTOAIEKTPHUUYECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexTpoMarHUTHOM WMHAYKIUU. [loTOk Bektopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

DOHeprus MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOM /I, 3aIMTA OT JIEKTPU3ALMH TEJN TP JIBUKEHUM B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

HaGnronenue siBeHus 371€KTPOMAarHUTHON MHTKIIMH.

Uccnenoanne 3aBucumoct OJIC MHAYKIHMH OT CKOPOCTH HM3MEHEHUS MarHHUTHOIO
MOTOKA.

ITpaBuio Jlenna.

[Tanenne MaruuTa B aJJIOMHUHHUEBOM (MeIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu J/[C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIBI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccenenoBanue siBIEHUS CAMOMHIYKIUU.

COopka MozeH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Pa3pnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHaasa cucrema. CBOOOIHBIE KOJIEOAHHU.

[apmonnueckue  konebanusi. KuHemarmueckoe W JAMHAMHYECKOE  OMHMCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUs  MEXaHWYeCKOW dHepruu). BwiBon



JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KojJeOaHM W3 HMX OJHEPreTH4Yeckoro u
KMHEMaTH4YECKOTO ONMCAHMUS.

Ammuntyna u (asza konebanmii. CBsI3b aMIUIMTYAbI KOJeOaHUH MCXOAHOM BEITMYMHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX KOeOaHU MPYKUHHOTO MasTHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: METPOHOM, Yachl, Kayellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

Habmronenne He3aBHCUMOCTH TIEpUO/ia MAIbIX KOJIEOAHUH Tpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHun
OT CONPOTHUBIICHUS.

HccnenoBanne konebaHWl Tpy3a HAa MAacCUBHOW MPYXHHE C IIeNbl0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmMuKym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KECHUS TeJla B X0Jie KoJIeOaHui Ha yIIPYyroM TOBeECE.

N3yueHue ABUKEHUS HUTAHOIO MAasTHHUKA.

[TpeobpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXaONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIUTUTYABI 3apsja KOHAEHcaTopa ¢
aMIUIUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJ€ATLHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxawolue 3JeKTPOMarHuTHble KosieOaHUsl. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

IlepemeHHbI1 TOK. MOIIHOCTh NEPEMEHHOIO0 TOKA. AMIUIMTYIHOE H JIEUCTBYIOLIEE
3HaYeHHE CHJIbI TOKA U HAIPSDKEHUS TPU PA3IUYHON (popMe 3aBUCUMOCTH MIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconabHbIN IEPEMEHHBIN TOK. Pe3nucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIETIH CHHYCOMIAJIBHOIO ITIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHH.

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya U noTpeOIeHUe IEKTPUIECKOM
SHEPIHH.

OKOJIOTUYECKHE PHUCKHU IIPU NPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa mcnosb3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DJIEKTPUUECKHM 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIEKTpoIiepeiad.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJI€OaHU OT MHHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuuiiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['enepaTop He3aTyXaroOMUX 3JIEKTPOMArHUTHBIX KOJIEOaHHH.

Mopeinp 371eKTpOMarHuTHOIO FeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynsle U TpoOAOTIbHBIC
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AjuHa BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, HTeppepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKiius.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHUuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeleBU30p, aHTeHHa, TenedoH, CBYU-meub, yabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiii MEXaHUUYECKHUX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBsi3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOW M YacTOTOU
Kosie0aHui.

HccnenoBaHnne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHEeHOE pacrpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyu cera. TouyeuHsblit
VCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeta. [locTpoeHne W300pakeHUH B ILIOCKOM
3epkaine. Chepuueckue 3epkania.



[lpenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npenomiieHuss. OTHOCUTENIBHBIN IOKa3arenab INpeoMiieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPH MEPEX0JI€ MOHOXPOMATUYECKOIO CBETA Yepe3 IPaHULly pas3zeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CliokHbIi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

Cobuparomue M paccewBaromue JUH3bl. ToHKass swmH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

dopmyna TOHKOU JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JIMH3OM.

Xox 1y4a, IpOLEALIEro JIMH3Y M0/ IPOU3BOJIbHBIM YITIOM K €€ IJIaBHOM ONTUYECKON OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomias cnocoOHOCTh. [71a3 Kak onTUYyeckast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWuTtepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kjaccn4eckuX MHTEP()EPEHLIMOHHBIX CXEM.

Hudpakuust cBera. Jludpakumonnas pemérka. YciaoBue HAOMIOACHUS TIJIaBHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MHUKpPOCKOI, MPOEKIMOHHBII amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

HaG:roeHue nmosiHOro BHyTpeHHEro OTpaXkeHust. Mojienb CBETOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKONAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppakIMOHHON PEIIETKHU.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipuzaiu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BelecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n300paxKeHus: B CUCTEME U3 JBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYECKUX CHCTEM.

Habmonenue nudpaxuu, HHTEpPEpeHINN U MOJISIPU3ALNN CBETA.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne nHTepPEpEeHIINN Ja3€PHOT0 N3TYUCHUS Ha BYX LIEIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3JIy4eHHs CBETOMOA IPHU MOMOIIH AU(DPAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBain.  IIpeoOpasoBanust  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHME BPEMEHU U COKpPALLEHUE
JUIMHBI.

OHEPrus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

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

TexHHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIyTHHMKOBBIE IPUEMHHKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

YueHnuecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

Omnpenenenne UMITYJIbCAa U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akoHsl poTodrddexra. YpaBuenue DiiHIITEiHA
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBera (B 4YacTHOCTH, MJaBJIEHHE CBeTa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBeie cBolicTBa yactul. BomHel ne bpoiia. mHa BomHbl ne bpoiunsg u pasmepsl
o0jmacTu  JoKanu3alMM  JBUWXKylleiicss dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJOTHYECKHE MPOIECCHl: CIIEKTPOMETP, (OTORIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBanue 3aBUCUMOCTH COITPOTHBIIEHHS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsr bopa. M3nydenue u morsomieHne (GOTOHOB NMPH MEPEXoJe aromMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHY)KJEHHOE HU3JlyueHue ceta. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBbIM aHAJINU3
(ciekTpocKoT), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopuenb onsiTa Pezepdopaa.



Habnronenne muHEHYaThIX CIIEKTPOB.

VY CTpOICTBO U AEUCTBHE CUETYMKA HOHU3UPYIOIIHUX YACTHULI.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HabGmonenue nuneiyaToro crexkTpa.

HccnenoBanue CreKTpa pa3peKEHHOr0 aTOMapHOIO BOLOPOAA U M3MEPEHUE IOCTOSTHHOU
Punbepra.

Tema 3. Quzuka amomHoz20 A0pa U INEMEHMAPHBIX YACHIUY,

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3IIy4EHHUE.

3aKOH paJuOaKTUBHOIO pacnaia. PaavoakTuBHblE u30TONmbl B mpupoxae. CBoiicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BiausHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. [lozumerpusi.

OHeprus cB3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl spa.

Anepubie peakuuu. J[lenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIPAaBIAEMOr0 TEPMOSACPHOIO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHA  SIIEPHOU
HHEPreTUKHU.

MeToapl perucTpalyy U UCCIEA0BaHUsS AIEMEHTAaPHbBIX YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE IMPOLIECCHl: JO3UMETp, kaMepa BuibcoHa,
SJIepHBIA  PEaKToOp, TEPMOSIIEPHBbIM peakTop, aromMHas OoM0a, MarHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMHU. [IpUMEHUMOCTb 3aKOHOB (U3MKU Ui OOBSCHEHUS HPUPOABI KOCMHYECKHX
00BEKTOB.

MeTtonbl acTpOHOMHYECKHMX HccieqoBaHUM. COBpPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
pasnoTeNecKoNbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE31bI, KX OCHOBHBIE XapaKTEepPUCTUKH. JluarpamMmma «CHEKTpalibHbI Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE3n. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsbiit [1yte — Hama 'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX MPWIOKEHUN [UId OIpelesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be3a1si CEBEPHOI0 NOJyIIApUsl U IPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEIIOKEHHBIX TUIIOTE3 (BBIOOp M3 paldoT, ONMHUCAHHBIX B TEMaTHYECKUX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOueHne W cucTeMaTH3alMs  COJAEp)KaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Komebanus u BOJHBI,
«OCHOBBI  CHEIMATIBHON TEOPHUM OTHOCUTENIBbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTMHE MHpa, 3HAUEHUE OIMCATEIbHOW, CHCTEMAaTU3HUPYIOLLEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢pusnku yriyonéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpedmemmuvie noHaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMO0068 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMMA.
[Tpu3Haku no100us TPEYroabHUKOB, OIIPEIEICHNE TUIOIIAU IUIOCKUX QUTyp U 00bEMa Tel.

Buonozua: »nextpuyeckue sSBICHHS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOWIEH Cpelpl, yJIbTpa3ByKOBas JUarHOCTHKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eocpaghua: marHuTHBIE TONMIOCa 3€MIIM, 3aJIe)KW MAarHUTHBIX pyJ, (GOTOChEMKA 36MHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TeEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpPa3ByKOBasi JHArHOCTHKA B TEXHUKE, MPOEKLHMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SEpHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHS.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUs yueOHOro npeamMera «PU3nKa» JT0JKHBI OTpaXxkarThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHUEHTAlUil, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHUIM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOIIEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIbHON J€SITEIbHOCTH, B TOM YUCIIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECcax I'Pa’kIaHCKOIro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM 1EATEIbHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(pOpMHPOBAHHOCTb POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

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

e CHoCOOHOCTh OLIGHMBaThb CHUTYallMI0O W TPUHUMAThb OCO3HAHHBIE  PELICHHUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOI'O BKJAJa B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIero.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas 53CTETUKY HAyYyHOTO TBOPYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOHN U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayieit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKH
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME WU OCYIIECTBIICHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

® pacIIMpPEHHE ONbITAa JEATEIbHOCTU SKOJOTMYECKOW HAIpPABIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUHN TI0 (PU3HKE.

LHEHHOCTH HAYYHOI'0 IIO3HAHMS:



c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PU3NYECKON HAYKHU;
OCO3HAHHWE LIEHHOCTH HAyYHOW JEeATENIbHOCTH, FOTOBHOCTb B IIPOLECCE M3YUYECHUS
(GU3UKKM  OCYIIECTBIIATH  TMPOEKTHYIO M HMCCIEJOBATENbCKYIO  JESTEIBHOCTD
UH/UBUYaJIbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
bazoBble Jjornyeckue JeicTBUSA:

CaMOCTOATENILHO (OpPMYJIMPOBaTh U aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (U3HYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IJJaH pelIeHUus npoOjeMbl C Y4ETOM aHajaM3a HUMEIIUXcs
MaTepUaAIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJWHUPOBATh W BBINOMHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEILIEHUH KU3HEHHBIX POOIIEM.

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMY MOHATHIMHI U METOAaMH (DU3HIECKON
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeATEIbHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHMSI, €T0 WHTEPIIPETAIINH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIC ITPU
CO3aHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W M aKTyalIM3UPOBATh 3aJ]ady, BBIJIBHTATh
runore’y e€ pelleHus, HaxOIUTh apryMeHThl [UIsl JIOKa3aTelbCTBAa CBOHUX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbHOMN JIeATEILHOCTH, B
TOM YHUCJIC TIPH U3yYCHHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUYECKYIO 00IaCTh KU3HEACSITEbHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIAJCTh HABBIKAMU TOJNy4eHUs HHGpopManMu (U3UYECKOTO COJACpXKAHUA U3
VUCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITEJIbBHO OCYIIECTBIATh IIOMCK, AaHAJM3,
CUCTEMAaTH3allMI0 M MHTEpPHpeTanuio HH(OpPMALUK pa3IMYHBIX BUIOB U (QopMm
IIPEJICTaBICHHUS],



OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OPraHM3AllMOHHBIX 3aJa4d ¢
coOmrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepeKeHusl, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTBl (U3MYSCKOTO COJCP)KAHUS B pa3IMUHbIX (opmarax ¢ yd4EToM
Ha3Ha4YeHUS WHGOPMAIMU W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN ACATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(IMKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIMBH1yaIbHON paboThI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUI C y4€TOM OOLIUX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JESATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS N0 €€ JOCTH)KEHHIO: COCTAaBJIATH IUIAH JEHCTBUM, PACHPENEIATh POJIA C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXK/1aTh pe3yJIbTaTbl COBMECTHOM paboThI;

OLIEHMBATh KAyeCTBO CBOEr0 BKJaJa M KaXJAOT0 YYaCTHHKA KOMaHAbl B OOMIMIHA
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UECHU C ITO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IO3UTUBHOE CTPATETMYECKOE ITOBEIEHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] pAaCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMUYHBIX MPETOYTCHHH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh ()OPMUPOBAHHMIO W TPOSIBICHUIO JPYAWIMH B 00IacTH (PHU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHBBI B JACATEIHLHOCTD, OLIEHUBAThH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIQJICTh HABBIKAMHU TIO3HABATENBHOW peQIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICTUTENBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA,



IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJITATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMMbI MO (U3MKe st
YPOBHS CpeaHero oo01ero o0pa3oBaHus y 00y4YaOIUXCs COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOMIETO CHOCOOHOCTh IMOHHMMATh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOLMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJIEHHE, CIOCOOHOCTh  aJanTUPOBAaThC K
SMOILIMOHATIBHBIM U3MEHEHHSIM U TIPOSIBIIATE THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
SMIIATHH, BKJIFOYAIONICH CITOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JIPYTHUX,
YYUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTHMH JFOJBMH, 3a00THUTHCS, TPOSIBIIATH HHTEPEC M pa3periaTh KOH(IUKTHL

I[MPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesITeNbHOCTH YEJIOBEKa, POJb MU MECTO (U3HUKHU B
COBPEMEHHOM Hay4YHOU KapTUHE MUDpa, 3HAUEHUE OINHCATENbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOM (PU3MKH M TEPMOJMHAMMKH, POib (pusnyeckon
Teopuu B (POPMUPOBAHUHU MIPEICTABICHUM O (U3NYECKON KapTUHE MHPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(sIBNIEHMI): MHEpLMAlIbHAs cHcTeMa OTCU€Ta, a0COIOTHO TBEPJIOE TENI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBW)XEHHME, CBOOOJHOE TMaJeHue, aOCOIITHO yrpyras
neopmarusi, abCONIOTHO YNPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENN
ra3a, JKUIKOCTH U TBEPAOro (KpUCTAJUIMUECKOIO) Tela, UACATbHBIM ra3, TOUYEUHBIN
3apsil, OJHOPOIHOE IEKTPUUECKOE T10JIE;

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (QYyHIaMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHE TIPOIECCHl M SIBJICHHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (POpPMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBMXKEHUS, NMPeoOpa3oBaHUA
[amunes n1ns  CKOPOCTH W TepeMelleHus, 3akoHbl HploTOHa, mnpuHIUD
OTHOCUTENIBHOCTH [anuies, 3aKOH BCEMHMPHOIO TSATOTEHMS, 3aKOHbl COXpaHEHUs
UMIyJbCa M MEXaHWYECKOM DOSHEpruu, CBs3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXaHUYECKOM HHEeprud, YCIOBUS paBHOBECHS TBEPAOrO Tena), TMpPH ITOM
UCMO/Ib30BaTh ~ MAaTEMAaTUYECKOE  BBIPAXKEHUE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuii [ anmes, BTOPOro U TPETHETO
3akOHOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbCA U MEXAaHUYECKON SHEPIUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIONB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
W KOHIIEHTpalUe €ro MOJEKyJ, CBsI3b TEMIIEpAaTyphl BEIIECTBA CO CpEIHEH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ W €ro TeMIEepaTypoH, ypaBHEHHUE
MengaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPIMM B TEIUIOBBIX IIPOIECCax), NIPH O3TOM HCIIOJNB30BaTh MAaTEMaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHHUSI IEKTPUUECKOTO 3apsijia,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  MPUHLUII
CYNEPHO3UIMU IIEKTPUUECKUX IOJIEH, TP 3TOM YKasbIBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kynona, a Takke MPaKTUYECKH BAaKHBIE COOTHOLIEHHUA: 3aKOHbl Oma 1is
y4acTKa LENu U Ui 3aMKHYTOH 3JIEKTPUYECKOU 1ienH, 3akoH Jkoyia—JIenna, npasuia
Kupxroda, 3akonsr apajes ais 371€KTpoIIn3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHJIa, MOMEHT CHUJIbI, JABJIEHUE,
MOTCHIMAIbHAS DHEPTUs, KHHETHYECKas JHEPrus, MeXaHWdecKas dSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSHKECTH, CUJla YINPYroCTH, Cuia
TPEHUs, MOIITHOCTbh, SHEPI'Hs B3aUMOJACHCTBUS Teja ¢ 3eMiIE BOIHM3U €€ MOBEPXHOCTH,
SHEeprus ynpyrod gedopmammm TPYKUHBL, KOJIWYSCTBO TEIUIOTHI, a0COJIOTHAS
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICATbHOTO
OJIHOATOMHOTO Ta3a, padoTa UIACATBHOTO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
KIIJI wmneanbHOro TEMIOBOrO JIBUTaTeNsl; JJIEKTPUUECKOE T0Jie, HANpsHKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJia, CUJIAa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANIEKTpUUECKass €MKOCTh IJIOCKOTO KOHJEHCATOpa, COMPOTUBIEHUE ydacTKa LIENH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JIBU)KEHUE, TEIUIOBOE JIBUOKEHHWE YacTHI[ BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABIKeHUE, Tuddy3us, ucrnapeHue, KUMeHHe U KOHICHCAIs, TUIaBlIeHUe
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAauH,  DJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOU (DU3WYECKON BETUYHHBI OT JIPYTOMl C
WCIIOJIb30BAHUEM TIPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh Pe3yIabTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIFOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI 10
pe3ynbTaTam HCCIIEI0BaHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTHh  OMBITHI MO TPOBEPKE TPEIJIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
SKCTIIEPUMEHT,  COOMpaTh  AKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIYYeHHBIEC PE3YIbTaThl U JEIATh BBIBOJI O CTATYCE MPEAT0KEHHONU TUIIOTE3HI;
coOmo1aTh mMpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHWM B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIeNOBATEILCKOW MU TMPOCKTHOMN



NEeSITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJIaHHOM W HESIBHO 3aJaHHON (QHU3UYecKou
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MHpU  HUCHOJIb30BAaHUU
MaTEMaTUYECKUX METOJIOB pELIEHUS 3a]ad, IMPOBOJUTH pPACYETHI HAa OCHOBAHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaTbl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe HHTEerpaluy 3HaHWM W3 JPYTUX HPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOM Ha
W3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS,

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLIGHUBATh TOCJIEACTBUA OBITOBOM M  IPOU3BOJCTBEHHOU
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTHH JUIsl TalbHENIIEro pa3BUTHS YEJI0BEUECKOT0 00IIECTBa;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCMOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepaboTKU M NpeAbsBICHUS Y4eOHOW M Hay4HO-TIOMYJISpHOH HHMOpMAaIuH,
CTPYKTYpUPOBAaHHUS W MHTEpHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUH, TaK M Ha OCHOBE aHallM3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpYIIE C KCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBAThH
paboTy TpyIIbl, palMOHAIBHO PpACHpPEeAessATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CIENUATBLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODHUIISL.

K xonny oOyuenust B 11 knacce npeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

MOHUMATh POJb (UMK B HDKOHOMUYECKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ATHYECKON cdepax AeITeTbHOCTH YeNIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHH B IPAKTUYECKON JESITEIIBHOCTH YEIOBEKa U
I[aJIBHeﬁH.IeM HAay4YHO-TCXHHUYCCKOM Pa3BUTHH, 3HAYCHUC OHHC&T@HBHOﬁ,
CHUCTEMaTHU3UpYIOel, OOBSICHUTEIBHOW W TPOTHOCTUYECKOW (YHKIH (Guznueckon
TCOpHUU — IBJICKTPOAUHAMHKH, CHeHHaHBHOﬁ TCOPUKU OTHOCUTCIILHOCTH, KBaHTOBOU
busuky, ponb Gu3ndecKol Teopuu B (HOPMUPOBAHHMH TMPEACTABICHUN O (pu3nyecKoi



KapTHHE MHUpPA, MECTO (PU3MYECKOH KapTHHBI MHpa B OOILIEM psly COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYECKUIl MAasTHUK, HICAIbHBIA Py KUHHBINA
MasiTHUK, TapMOHMUYECKUE BOJIHBI, UCATIbHbBIN KOJIeOATENbHbIM KOHTYp, TOHKAs JIMH34,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJiOBUS (IpaHMIbI, O0OJAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH IEKTPOMArHUTHBIE MPOLECCHl U SIBJICHHS, HCIIOJIb3Ys
OCHOBHBIC TIIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAJIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHna, 3akOH 3JEKTPOMAarHUTHOM MHAYKIMM, mpaBwio Jlenna, cBsa3p JOJIC
CAaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJaThl CIIELMaTIbHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);
AQHATM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOIB3YS ITOJI0KEHUS
KBaHTOBOM (usukm (ypaBHeHWe JDiHIITEHHa s QoToddekra, mepBblii U BTOPOU
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsJI0BOTO M MacCOBOTO YMCEJ M SHEPrUH B AJIEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBAThH (PU3MUECKHUE MPOLIECCHI U SIBIICHUS, HCIIOJIb3YS BEIMYMHBI: HAPSKEHHOCTD
JIEKTPUYECKOTO  TOJIS, I[OTEHLUMAT  3JIEKTPOCTATHUYECKOTrO  IOJid,  Pa3HOCTh
IIOTEHLIMAJIOB, 3JIEKTPOJABIKYIAs CHJIA, MHIAYKLUS MAarHUTHOIO IIOJS, MarHUTHBIN
MOTOK, Cuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIa CaMOMHAYKIIHH,
DHEPrusi MarHUTHOT'O IOJIS NMPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MUMITYJIbC, MOJIHAS
SHEprusi, YHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE
YHCIIO U 3aps siipa, SHEPTUs CBA3HU s1pa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHYKIIUS, p€30HAHC, HHTep(epeHIUs BOJIH, TudpaKus, TUuCIepcus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (PU3NYECKUue  MPUHIUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

OTNpeeNATh HAaNpaBJIEHUE MHIYKIUU MAarHUTHOTO IOJIS MPOBOJHHKA C TOKOM, CHJIbI
Awmriepa u cuinbl JlopeHna;

CTpPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30HM, U
pPacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

IIPUMEHATH OCHOBOIIOJIAralolIe aCTPOHOMHYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaX, B MEXKraJlakKTHUYeCKOW cpefie; JBH)KEHUS HEOeCHBIX Tell,
SBOJIIOLIMH 3BE3] U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, ITPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3YIbTAThI
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCOIOTHBIX ~MOTPEIIHOCTe HM3MEPEeHUH, [enaTh BBIBOABI IO  pe3yJbTaTam
MCCIIE/IOBAHMSI;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEJIUYMH, IPU OSTOM BBIOHMpPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMsl, OLICHMBaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
SKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEI0BAaTENIbCKOW W MPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemate pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeUarole TPeOOBAHUAM 3a/1a4H, IPUMEHATH (GOPMYJIbL, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTyJaThl (PU3MYECKUX TEOPHHA MpPHU HUCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHuss 3ajad, IPOBOAMTH pPAcuy€Tbl Ha OCHOBAHUM HUMEIOIIUXCS JIaHHBIX,
AHAIN3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATh METOJbl PpEUIEHHS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHUI U3 Pa3HBIX pa3iesioB
Kypca (QH3MKH, a TaKKe HMHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpoM Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKUE SIBIICHHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pabOThHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH TIPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHaJM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH TIPOLECCaMu, C MO3UIMH
HKOJIOTMYECKOM 0€e301acHOCTH, Ipe/iCTaBICHUM 0 paloOHAIILHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX  HMH(DOPMAIMOHHBIX  TEXHOJOTHH, TpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoTKU M TpeAbsBICHHUS Y4eOHOW M HaydHO-TIOMYJISpHOW HHMOpMAaIuH,
CTPYKTYpUPOBAaHHUS W MHTEpPHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 Ppa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOIy4aeMyl0 HH(POPMAIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOPMALIUHY;

NPOSBIATh OPraHU3alMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITENIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHIMOJHEHUS MPOEKTHBIX MU y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIAaHUPOBATh
paboTy TpYMIbI, palMOHAIBHO pacHpelesTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJlcKBaTHO OLICHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIbI B PEIICHHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos ‘
Ne duaexkTpoHHble (LH(poBbIe) 00pa3oBaTebHbIE
HauMeHoBaHue pa3iejioB H TeM IPOrpPaMMbI Kourpoabsnsie Ipakruueckne
n/n Bcero pecypchl
padoThI padoThI
Paznen 1. HAYYHBIN METO/ ITIO3HAHMUS ITPUPO/IbI
1.1  HayuHbIii METO/I IIO3HAHUS IIPUPOJIBI 6 ‘ ‘ bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 6
Paznen 2. MEXAHUKA
2.1  Kwunemaruka 10 1 bu6mmoreka ITOK https://m.edsoo.ru/7f41bf72
2.2  JluHammuKa 10 bubmmoreka IIOK https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOro Tela 5 Bubmmnoreka IJOK https://m.edsoo.ru/7f41bf72
2.4  3aKOHbBI COXPAHCHHUS B MEXAHHKE 10 bubmmoreka IIOK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 35

Pa3nea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1  OcCHOBBI MOJIEKYISIPHOKUHETUIECKOW TEOPUH 15 bubnnoreka LIOK https://m.edsoo.ru/7f41bf72
3.2  Tepmoaunamuka. TeruIOBbIC MAITHHBI 20 bubmmoteka I{OK https://m.edsoo.ru/7f41bf72
33  /ATPCraTHbIC COCTOAHUS BEMECTBA. PasoBbe 14 1 Bu6mmoreka [TOK https:/m.eds00.ru/7f41bf72
HIepPEeX0/Ibl
Hroro mo paszneny 49
Paznen 4. JJIEKTPOJINHAMUKA
4.1  DnexkTpuyuecKoe moiue 24 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 TIOCTOSHHBIN MCKTPUIECKHUN TOK 24 bubmoreka LIOK https://m.edsoo.ru/7f41bf72
4.3  Toxu B pa3anyHBIX cpegax 6 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 54
Pa3znen 5. PUBMYECKHUN TIPAKTUKYM
51  ®usnyeckuii IPaKTUKyM 16 1 16 bub6nuoreka IOK https://m.edsoo.ru/7f41bf72
Htoro no pazneny 16
PeszepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 9 16
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11 KJIACC

KoauuyecTBO 4acoB

Ne  HaumeHoBaHHe Pa3/eJioB M TeM Kowrposmote  Tparmsecise DjekTpoHHbIe (HPPOBbHIE)
n/n mporpaMmbl Bcero DaGoTHI DABOTI oOpa3oBaTe/IbHbIE pecypchl
Pazgean 1. JJIEKTPOJANHAMUKA
1.1  MaruuTHOE 1oje 14 bubnrorexa LIOK https://m.edsoo.ru/7f41c97c
1.2  DnekTpoMarHuTHas UHIYKIUS 13 1 bubmmorexa ITOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1  Mexanunyeckue KojieOaHus 10 bu6nuoreka LTOK https://m.edsoo.ru/7f41c97c
2.2 DIeKTpOMAarHUTHBIC KOJCOaHMUs 15 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
23 MexaHUYecKue U AIEKTPOMAarHUTHBIC 10 1 bubnurorexa [IOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.4  Omnruka 25 1 bubnnorexa LIOK https://m.edsoo.ru/7f41c97c
Wroro no paznery 60
Paznen 3. OCHOBBI CHEHI/IAJII)HOﬁ TEOPUU OTHOCHUTEJBHOCTHU
3.1  Ocuosl CTO 5 1 bubnuoreka [TOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1  KopmycKymnsipHO-BOJHOBOH Tyannu3m 15 bubmumorexa LIOK https://m.edsoo.ru/7f41c97c
4.2  ®wusuka atoma 5 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
43 ®du3nKa aTOMHOTO SApa U JIEMEHTAPHBIX 5 bub6imoreka [{OK https://m.edsoo.ru/7f41c97c
JaCTHII
Hroro no pasneny 25
Paznen 5. 9JJIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
51  DnemMeHTbI aCTPOHOMHUH U aCTPOPHU3UKH 12 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
Htoro no paszneny 12
Pa3znen 6. PU3NYECKUM MIPAKTUKYM
6.1  Dusnueckuii MPaKTHKYM 16 ‘ 16 bubmmoreka LTOK https://m.edsoo.ru/7f41c97¢c
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Hroro no pazneny
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE

Cucremaruzanusa 1 0000IIeHIE
7.1~ PGAMCTHOTO COACPKAMHA 1 OTIbITa 15 bub6mmoreka LITOK https://m.edsoo.ru/7f41c97c

NEeSTENbHOCTH, TPHOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11 xkmaccor

Uroro no pazaeny 15

PezepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOIT'PAMME



https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
ara JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebHbIE
No KoumnuecTBo yacos 33 qeHmst P 1 (me)c cbl P
- Tema ypoka y pecyp
n/n Kourpoabubie Ilpakrudeckne pjan  (akT
Bcero
padoThI padoThI
1 dusnka — pyHIaMeHTaIbHAS 1 CeHTA6pH bubmunoreka LIOK https://m.edsoo.ru/ff0c32e2
HaykKa o IIpupoje 1 mepens
Hay4mblii MeTO/] MO3HAHUS U s https://resh.edu.ru/subject/lesson/5894/main/90075/
2 METO/bI UCCIEAOBAHUS 1 TeHm pE
. HEIENs
(bu3nuecKuX SIBICHUN
DKCIIEPUMEHT U TEOPHUs B https://resh.edu.ru/subject/lesson/5894/train/90077/
3 pol1ecce No3HaHMUsI 1 CEHTAOpb
npuposl. Habmonenue u 1 menens
HKCHEPUMEHT B (DU3UKE
4 CriocoObl U3MepeHus 1 ceHTAbpH https://resh.edu.ru/subject/lesson/5894/control/1/
(bu3MYECKUX BEIUYUH 1 menens
AOGcomroTHas u https://resh.edu.ru/subject/lesson/5894/conspect/90070/
5 OTHOCUTEIbHAA 1 CEHTIOpb
MOTPEUTHOCTH U3MEPEHUI 1 Henens
(hbUBUYECKUX BEITUYUH
MopaenupoBanue B (hu3nKe. bubmmoteka [{TOK https://m.edsoo.ru/ff0c33e6
Ponb u MecTo husuku B
(dbopMUpoBaHUH
6 COBPEMEHHOMN HAy4YHOU 1 CeHTAOPD
KapTUHEBEI MHpa, B 2 Henens
MIPAaKTUYECKOU
eATEIILbHOCTH JIFOIEH.
CraproBasi JUarHOCTHKA
MexaHH4YeCKO€e JIBIKCHHE. bubmoreka IIOK https://m.edsoo.ru/ff0c3508
Cucrema otcyera. 5
7 OTHOCUTENBHOCTh 1 ZGHTH pb
HEACIA
MEXaHUYECKOTO IBUKEHUS.
[Ipsimast u oOpaTHas 3aga4u
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MEXaHHUKH

Paauyc-BexkTop
MaTepualbHOU TOYKH, €ET0
MIPOEKIUU HA OCH

bubanoreka IIOK https://m.edsoo.ru/ff0c3508

8 KoopauHaT. TpaexkTopusi. ;e:é[;gﬁ:
[Tepememenue. CKOpOCTb.
Nx npoekuu Ha ocH
KOOpJIUHAT
PaBHOMepHOE bubaunotexa [IOK https://m.edsoo.ru/ff0c3620
MPAMOJIMHENHOE JBUKECHHUE. ——
9 I'paduueckoe onrcanue 2 Henens
PaBHOMEPHOTO
MPSIMOJIMHEHHOTO JBUKCHUS
10 CrnoxxeHue nepeMeIeHuii 1 CenTAGpD https://resh.edu.ru/subject/lesson/6287/main/46891/
ckopocrten. Pemenue 3agau 2 menenst
HepaBHOMepHOE ABHKCHUE. bubmmoteka LIOK https://m.edsoo.ru/ff0c372e
MrHoBeHHast CKOPOCTb.
11 Yckopenue. ge:(:;gf;
[IpsamonuHenHOE NBUXKEHUE
C IIOCTOSIHHBIM YCKOPEHHEM
I'padmaeckoe omucanue https://resh.edu.ru/subject/lesson/3721/main/160137/
12 MPSIMOJTMHEHHOTO JIBUKECHUS ge}mﬁpb
Henels
C MOCTOSIHHBIM YCKOPEHHEM
CBoOoaHOE majieHue. bubaunoreka I{OK https://m.edsoo.ru/ff0c39cc
Yckopenue cBOOOTHOTO
13 nazeHusl. 3aBUCUMOCTh CceHTSOPb
KOOPJHMHAT, CKOPOCTH, 3 Hepenst
YCKOpPEHUS OT BPEMEHM U UX
rpaduxu
JIBr>keHue Tena,
14 OpOILICHHOTO MO/ YIJIOM K Ze:ér;gf,f
TOPU30HTY
15 KpHBOTHHEHHOE JIBIOKEHHE. ceHTsI0pb bubmmoreka ITOK https://m.edsoo.ru/ff0c3ada

3 Henens
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JIBMOKEHUE TI0 OKPYKHOCTH.
VYrnoBas u nTUHEHHAs
ckopoctb. [lepuona u
4yacrora.
LlenTpocTpeMuTenbHOE U
MOJTHOE YCKOPEHHUE

16 KonrponsHas pabora no CeHTA0pb
teme "Kunemaruka" 4 Henens
I[lepBeriii 3akoH HproTOHA. bubaunoteka [IOK https://m.edsoo.ru/ffOc3be8
HNueprmanbHble CHCTEMBI
17 otcuéra. [TpuHiun CeHTAOPD
OTHOCHTENBHOCTH [ anmues. 4 nenens
HeunepuunansHble cucTeMbl
orcy€ra
wia. PaBHozelcTBytoas nonmorTexa JIm. u
C P HCTBYIO < bub6 LIOK https://m.edsoo.ru/ff0c3be8
18 cwia. Bropoii 3akoH Ze}m po
Heaels
Herorona. Macca
19 BsaumoseiicTBre Tell. CeHTA6pH bubmmoteka [{OK https://m.edsoo.ru/ffOc3be8
Tpernii 3akoH HproToHa 4 menens
[IpuHnun cynepro3unumn
20 cuil. Permenue 3ana4 Ha CEeHTI0pPb
IIPUMEHEHHE 3aKOHOB 4 nenenst
Hprorona
3aKOH BCEMUPHOTO bubnmoreka LIOK https://m.edsoo.ru/ff0c3d00
TATOTEHUS. 5
21 DKBUBAJIEHTHOCTh 10 KIIOPD
o HCICIIA
TPaBUTAIMOHHON U
WHEPTHOM MaccChl
29 Cuna TsKecTu u YCKOPCHUC OKTSI0pb
CcBOOOIHOTO ITaECHNA 1 nenens
JIBm>keHne HeOECHBIX TEN U . https://resh.edu.ru/subject/lesson/4718/main/47329/
23 UX UCKYCCTBEHHBIX 10 KIAOPE
HCICIIA

cryTHUKOB. [lepBas
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KOCMHUYEcKasi CKOPOCTb.
3akonsl Kemnepa

24 Cua ynpyrocTts. 3akoH OKTAOPB bubmmoteka L{OK https://m.edsoo.ru/ff0c3el8
I'yka. Bec Tena 1 nenens
Cuna tpenus. [Ipupoaa u bu6mmoreka LIOK https://m.edsoo.ru/ff0c3f76
BH/JIBI CHJI TPEHHUSI.
25 JIBHDKEHUE B )KHIKOCTH U 10 22;?;
rase ¢ y4éToM CHUJIbI
COTIPOTHUBIICHUS CPEIbI
JaBienue. https://resh.edu.ru/subject/lesson/2967/start/
26 IM'aapocraTuyeckoe 20 Iilil;z
napienue. Cuiia Apxumena
AOCOIIOTHO TBEPIOE TEJIO. Bbubanoreka IIOK https://m.edsoo.ru/ff0c41a6
27 ITocTynarensHOE 1 OKTAODb
BpallaTeIbHOE JABIKEHUE 2 nenens
TBEPAOTO Telia
MOMEHT CHJIBI bubmmoreka [IOK https://m.edsoo.ru/ff0c41a6
28 OTHOCUTEIFHO OCH 20 II;T:H?;Z
Bpaienus. [lneyo cumsl
CrosKeHHe CHIL, https://resh.edu.ru/subject/lesson/4720/start/270767/
MIPHJIOKEHHBIX K TBEPAOMY
29 teny. LleHTp TskecTu Tena. OKTAOPH
YcnoBus paBHOBECUS 2 Henenst
TBepAOro Tena. Bumsl
paBHOBECHS
30 Pemenwue 3amaq 20 KTAOpE
HEACIA
KonTponbhas pabota no
" OKTSIOPb
31 teme "JlnHamuka. Cratuka 3 Heens
TBEpAOro Tema"
Wmnynbe MaTepranbHOM . bubmmoreka [{OK https://m.edsoo.ru/ff0c43d6
OKTAOpH
32 TOYKH, CUCTEMBI 3 Henens

MaTCpHAJIbHBIX TOUYCK.
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LlenTp Macc cucteMbl
MaTepualbHBIX TOYEK.
Teopema 0 ABUKEHUHN
LIEHTpa Macc

I/IMHy.]IBC CHJIbI 1 UBMCHCHHUC
HUMITyJbCa TEIa. 3aKkoH

OKTSIOpb

bubaunorexa I{OK https://m.edsoo.ru/ff0c43d6

33 COXpaHEHHS UMITYIIbCA. 3 Hezens
PeakTuBHOE IBMXKEHUE
MomeHT umMITysbca
MaTepuaabHON TOYKH.
34 [IpencraBnenue o OKTAGDB
COXpaHEHUU MOMEHTA 3 Hepenst
UMITYJIbCA B IIEHTPAJIbHBIX
MOJISIX
35 Pemrenue 3amaq 3? I;Zg;z
PaGora cuibl Ha MajoOM U Ha bubanoreka I{OK https://m.edsoo.ru/ff0c4502
KOHEYHOM IepeMEIICHHH.
36 I'padmueckoe f I;??;Z
IpeJCcTaBIeHUEe paboThI !
cuiIbl. MOIIHOCTB CHJIBI
Kunetnueckas sHeprusi. bubmmoteka L{OK https://m.edsoo.ru/ff0c4502
37 Teopema 06 n3mMeHeHNH OKTSIOPB
KMHETUYECKON SHEPTUHU 4 nenens
MaTepUuaIbHON TOUKU
[ToreHnMaIbHEBIE U bubmuorexa IIOK https://m.edsoo.ru/ffOc461a
HETIOTEHIINATBHBIC CUITBI.
38 IToTeHunanbHas 3HEPTHUS. : ﬁi’lﬁz
Bropas kocMuueckas
CKOpOCTh
Tperbst KocMHuUecKast bubmmoreka LIOK https://m.edsoo.ru/ff0c461a
39 cKopocTh. CBsi3b pabOTHI OKTAAODb
HETOTEHIMATBHBIX CHJI C 4 menens

U3MEHEHUEM MEXaHUYECKOU
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SHEPTUH CUCTEMBI TElL.
3aKOH COXpaHEHUS
MEXaHHYECKOH YHEPTUH

VYupyrue u Heynpyrue

40 CTOJIKHOBEHUSA. Y paBHEHHUE OKTSOpb
bepnynnu nys uaeanbHOM 4 nenens
KHUJIKOCTH
KonTponbnas padota no
41 TeMe "3aKOHbI COXPaHEHHUS B fgggg;ﬂ
MexaHuke"
Pa3BuTHe npencrasieHuii o bubmmoreka LIOK https://m.edsoo.ru/ff0c4dc2
IPUPOJIE TEIUIOTHI.
42 OcCHOBHBIE TIOJIOKEHUS 1?:55;
MKT. Iuddyzus.
BbpoyHOBCKOE 1BUXKEHUE
CrpoeHnue ra3000pa3HbIX,
KHUJIKUX U TBEPIBIX TEIl.
43 Xapakrep ABMKEHUS U 1?:55;
B3aUMOJIEHCTBHSI YaCTHUI]
BEIIECTBA
Macca u pa3mepsl MOJIEKYT https://resh.edu.ru/subject/lesson/3741/start/78608/
44 (aromoB). KonnuectBo HOAODPDH
BemectBa. [locTossHHas 1 nenens
ABorazipo
Temneparypa. TermnoBoe https://resh.edu.ru/subject/lesson/5898/start/15462/
45 paBHOBecue. llkana 1?:55;
Henscus
46 Pemenue 3agau 2H0’16pb
HCICIIA
47 WneanwsHblii ra3. ['a3oBbie HOSOP https://resh.edu.ru/subject/lesson/6292/main/325558/
3aKOHBI 2 Henenst
48 YpaBHenue Menpeneena- HOSOPb
Knaneiipona. Perienne 2 nepenst
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3a1a4

AOGcomtoTHas TemrepaTypa.

HOSIOPB

49
3akon JlanbToHA 2 nenens
H3omporieccsl B HaCaIbHOM . bubnmoreka LIOK https://m.edsoo.ru/ff0c570e
50 rase ¢ OCTOSTHHBIM ZHOH P>
HCIOCIIA
KOJINYECTBOM BEIIECTBA
I'paduueckoe bubnmoreka LIOK https://m.edsoo.ru/ff0c570e
51 MPEICTaBIICHHUE HOAGDD
M30MPOIIECCOB: N30TEpMa, 3 Henens
n30Xx0pa, n306apa
52 OcuoBHoe ypasHenne MKT 3?2;?5;[ bubmuorexa LIOK https://m.edsoo.ru/ffOc4fde
53 Pemenue 3amau 3H°H6pl’
HCIOCIIA
CBs13b aOCONMIOTHOU
TeMIepaTypbl
TEPMOJIUHAMUYECKOI 5
54 CHUCTEMBI CO CpeIHEN 3H0’I pb
) o HEACTIA
KUHETHYECKOW dHEpPruei
MOCTYNAaTEeNbHOTO TETJIOBOTO
JIBMDKEHUS €€ 4aCTHII
O06o0ueHne n .
55  cucTeMaTH3aIys 3HAHHII 110 SHO’I P>
HCICIIA
teme "OcHoBbl MKT"
56 KonTtpomnbHas paborta 1o HOSIOPb
teme "OcHoBbl MKT" 4 nenens
TepmonuHaMudeckast bubmmoteka L{OK https://m.edsoo.ru/ff0c5952
cucrema. 3aJJaHie BHEITHUX
ycnoBuit aiia T/l cuctemsl.
57 BHeriHue v BHyTpeHHUE HOSIOPb
napameTtpsl. [TapameTpst T/ 4 nenens

CUCTEMBI KaK CpeHue
3HAYECHUS BEJIWYMH,
OIUCKLIBAIONIUX €€ Ha
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MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe nauano

TEPMOTUHAMUKHU.
HOSI0pB
58 Camornpoun3BoJibHas 4 wenens
penakcauus T/l cucteMbl k
TEIUIOBOMY PaBHOBECHUIO
Mogpens uieanbHOTo ra3a B
59 TepMOJAVHAMUKE. Y CIIOBUSA HOSIOPB
MPUMEHUMOCTH TOH 4 menens
MOJIENN
YpaBuenue Meneneea- bubmmoreka L{OK https://m.edsoo.ru/ff0c511e
60 Kianeiipona u BeIpakeHHe 4H§:6£;ﬂ
JUISl BHYTPEHHEN YHEPTUHU 8
Beipaxxenue s
BHYTpPEHHEH SHepruu Texabps
61 OJTHOATOMHOTO HJICATTBHOTO 1 neniens
raza. KBasucraruueckue u
HECTaTHYECKUE TIPOIECCHI
DnemeHTapHas paboTa B
TEPMOIUHAMUKE.
62 Beruucienue paboTsl o 1H iﬁiﬁﬁz
rpaduky nporecca Ha pV-
JrarpaMmme
Temnmonepenaua Kak crnocod bubmmoteka I{OK https://m.edsoo.ru/ff0c5952
63 W3MEHEHUs BHYTPEHHEN nexaldpb
snepruu T/] cucremsr 6e3 1 nenens
COBEPIICHUS pabOTHI
Kousekmus, bubmoreka LIOK https://m.edsoo.ru/ff0c5¢36
64 TEIIONPOBOJHOCTD, 111 Eﬁiiﬁz
M3ITydeHue
KonnuecTBo TEmIOTHI.
65 TennoémkocTs Tena. 11I igiﬁi

VY nenbHas u MoJsipHas
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TEMI0EMKOCTH BEIIECTBA.
VaenpHas TemiaoTa CropaHus
TOIIJINBaA

66 Pacuér xonmvecTBa TETUIOTHI neKabphb
IIpH TEIIOICpEaadc 2 menens
ITousTre 06 aguabaTHOM 5 bubmuoreka I{OK https://m.edsoo.ru/ff0c5¢36
o JleKabpb
67 nporecce. [lepBoliii 3aK0H 2 nexens
TEPMOTUHAMUKA
KosmaecTBo TEIIOTH 1 bubnmorexa LIOK https://m.edsoo.ru/ff0c5efc
68 paboTa Kak Mepbl U3MEHEHUS nekabphb
BHyTpeHHel >Heprun T /1 2 Heziens
CUCTEMBI
Bropoii 3akoH bubaunorexa [IOK https://m.edsoo.ru/ff0c6230
TEPMOTIUHAMUKH JIJISI
69 PaBHOBECHBIX U nekabphb
HEPaBHOBECHBIX MPOIECCOB. 2 mentens
HeoOpaTtumocTs IpupoIHBIX
MIPOIIECCOB
70 [TpuHIUTIBI TEHCTBUS neKabphb Bbubmnoreka ITOK https://m.edsoo.ru/ff0c600a
TeroBbiXx MamuH. KITJI 2 Henens
71 MakcumanbHOE 3HaUCHUE neKadpsb https://resh.edu.ru/subject/lesson/3763/main/160226/
KITA. Huxn Kapro 3 Heztenst
72 Pemenue 3a1au sexabpnb bubnuoreka LOK https://m.edsoo.ru/ff0c6938
3 Henens
DKOJOTHYECKHE aCTIEKThI
WCIIOJIb30BAHUS TETUTOBBIX .
73 nsurateneil. TermoBoe éle](a pb
o Heels
3arpsi3HEHUE OKPYIKAIOIEH
CpeIbl
74 Pemenue 3amau ?em@l’
Henens
O060061menue u s bubmmorexa LIOK https://m.edsoo.ru/ff0c6938
75 CUCTEMaTHU3alMs 3HaHUN 110 gem PP
HEACIA

teme "TepmonnHamuka.
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TemnoBble MaTUHEL"

KonTponbnas pabora no

76 teme "TepmoauHaMuKa. feKa@ b
" Henens
TenoBbie MaIIMHbBI
ITapooOpa3oBanue u bub6muoreka [ITOK https://m.edsoo.ru/ff0c63b6
77 KoHAeHcauus. Mcnapenue u neKkabpb
KUIeHue. Y neapHas TeIioTa 4 nenens
napooOpa3zoBaHus
Hacsimenasie u bubmmorexa LIOK https://m.edsoo.ru/ff0c64d8
HEHACBILICHHBIE TaphI.
KauecTBenHast 3aBUCHMOCTD
IJIOTHOCTHU U JaBIICHUS
HACBIIIEHHOTO T1apa OT 5
78 TEeMIIepaTypbl, UX feKa -
. Henens
HE3aBHUCHUMOCTH OT 00BhEMaA
HACBILIIEHHOTO TMapa.
3aBUCUMOCTh TEMIIEpaTyphI
KHUIIEHUS OT JIaBJICHHUS B
KHUJIKOCTH
Bnaxxnocts Bo3ayxa. 6
79 AOcooTHAs U fem PP
Heens
OTHOCHUTEINbHAs BIAKHOCTh
80 Pemenwue 3amaq fem@]’
HeJens
Teépmoe Tero. bubaunoteka [OK https://m.edsoo.ru/ffOc65f0
Kpucrannnaeckue u
81 amop(dHsbIe Tema. 1ﬂHBapB
. Henens
AHH30TPOIHUS CBOMCTB
KPUCTAJIJIOB
[TnaBnenue u bubmmorexa LIOK https://m.edsoo.ru/ff0c6708
82 KpUCTAJUIM3anus. Y IeabHas SIHBapb
TEIJIOTA IUIABJICHHUSL. 1 nenenst
Cybnumarust
83 JHedbopmarnu TBEPIOTO AHBAph
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Tena. PacTsbkeHne u coxatue.

Cnur. Moayns FOHnra.
[Ipenen ynpyrux
nedopmanuit

TeruoBoe pacmmpeHnue
KHUAKOCTEH U TBEPIBIX TEII.

1 "Hepens

84 AHrapMOHHU3M TEIUIOBBIX 1;[::;5;,1
KoJIeOaHUH 4acTHIL
BELIECTBA

85 [IpeoOpazoBanue SHEPTUH B AHBaph
(ba3oBbIX Nepexoax 1 nenens

86 YpaBHEHHE TEILIOBOTO SAHBaph bub6nuoreka ITOK https://m.edsoo.ru/ff0c6820
Oayranca 2 Henens

87 Pemenue 3amau ZﬂHBapb

HCCIIA
[ToBepXHOCTHOE HaATSKEHUE.
KanunnspHele sBieHus.

88 JaBnenue oy SHBAph
WCKPUBIICHHOM 2 nezenst
MTOBEPXHOCTBIO KUIAKOCTH.
®opwmyia Jlamaca
O06o0uenne n
cUCTEMaTH3aIHsI 3HAaHUH 110

89 TeMe "ArperaTHsle 2;{::;5;
COCTOSIHUSI BEIIECTBA.
da30Bble NEPEXOBI"

KonrponsHas pabora no

90 TeMe "ArperaTHbie SIHBaph
COCTOSIHUS BEILIECTBA. 2 Hepenst
da3oBbIe IEPEXOABI"

DnekTpu3aiys Tel 1 eé bubnunoreka LIOK https://m.edsoo.ru/ffOc6bcc

91 IIPOABJICHUA. SIHBaph
OnexTpuueckuii 3apsa. [{sa 3 menenst

BHJA SJICKTPUYCCKHUX



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsoB. [IpoBoiHUKH,
JTURJICKTPUKU U
MTOJTYITPOBOTHUKH

DJIeMEHTapHbIN
BJIEKTPUYECKUM 3apsil.

92 SIHBaph
3aKOH COXpaHCHHS 3 Henmens
ANEKTPUIECKOTO 3apsaa
BzaumopeiicTBue 3apsiioB. bubnuoreka LIOK https://m.edsoo.ru/ffOc6ced

93 Todeunblie 3apsabl. 3aKOH AHBAPD
KyJIOHa 3 Hemens

94  Pemrenue 3a1a4 AHBAPD

3 Hemens
Onekrpuueckoe noie. Ero

95 v HHBapI)
JCHCTBHE HA DIICKTPUUCCKUE 3 Hexens
3apsibl
HanpsxéHHOCTD bubamnoreka IJOK https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKOTO TOJISL.

[IpoGHeIii 3apsz. Jlunuu

96 . SIHBapI)
HaNPSHKEHHOCTH 4 nexens
ANEKTPUIECKOTO TTOJTSI.

OAHOPOIHOE ANEKTPUIECKOE
rmoJje
[ToTeHIMaIBLHOCTh bubmoreka IIOK https://m.edsoo.ru/ff0c6f00

97 ANEKTPOCTATUYECKOTO TOJIS. SHBAph
Pa3HoCTh MOTEHITHAIOB U 4 menens
HarnpsHKCHUE
[ToreHmuansHas SHEPTHs
3apsja B

98 sIHBApb
ANEKTPOCTATUYECKOM TIOJIE. 4 nenens
ITorenmman
ANEKTPOCTATUYECKOTO TOJISI
CBs13b HANPSHKEHHOCTH TIOJIS

99 M pa3sHOCTH MOTEHIINANOB AHBapD

4 nwenens

AT JICKTPOCTATHYCCKOI'O



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

I10J14

[TpunHimn cynepno3uun

STHBaph

100 . 4
QJICKTPHUYCCKUX I10JICU HEIEIA
101  Pemenue 3amau ib espath
HeaeIIs
[Tone Toueunoro 3apsna.
102  Ilome paBHOMEPHO (11) espaib
) HCCIIA
3apsHKEHHOU Cephl
[Tone paBHOMEpHO
3apsSHKEHHOTO M0 00bEMY
103  mapa. ITone paBHOMEpPHO (11’ :}Z i?;’[
3apsOKCHHON OECKOHEYHOM
IJIOCKOCTH
[TpoBoaHUKH B bubnunoreka LIOK https://m.edsoo.ru/ffOc6bcc
104 ~ ICKTPOCTATHHECKOM MOJIC. despans
YcnoBue paBHOBECUS 1 Henenst
3apsii0B
JIMDIIEKTPUKHY U o
€Bpajb
105 momynpoBOAHUKH B 1 nexens
3JIEKTPOCTATUYECKOM I10JIe
Konnencarop. bubaunorexa IIOK https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh
106  xonpaeHcaropa. g’ cBpath
. HCICIIA
DNeKTPOEMKOCTD TIJIOCKOTO
KOHJIeHCATOpa
107 [MapannenbHOE COeTMHEHUE depainb bubnmnorexa [IOK https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOPOB 2 Hepnenst
108 ITocnegoBarensHOE dbespannb
COeIMHEHUE KOHICHCATOPOB 2 Henens
109 DHeprust 3apsHKEHHOTO deBpas https://resh.edu.ru/subject/lesson/3753/start/48777/
KOHJIEHCcaTopa 2 nenmens
110  Pemenue 3amgau Qenpas

2 Henens



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/lesson/3753/start/48777/

JBr>keHue 3apsiKeHHOM

111  yacTuubl B OZHOPOJHOM g’ :ZZ":;’I
ANEKTPUYECKOM I10JIe
112  Pemrenue 3amau éb esparb
HEneAa
O6o06menne u
113 cucremaru3anus 3HaHUH 110 g’ 511222?;
TeMe "DneKkTpuyeckoe noie"
114 KonTponbnas pabota mo dbespann
TeMe "DneKkTpuyeckoe noie" 3 Hezenst
Cwuna Toka. [TocTossHHBIH https://resh.edu.ru/subject/lesson/3775/start/107857/
TOK. Y CIOBUsA 0
eBpaJlb
115  cymecTBoBaHMs 3 ey
MIOCTOSIHHOTO
ANMEKTPUIECKOTO TOKA
116 HcTounuku ToKa. deBpans bubmuoreka [IOK https://m.edsoo.ru/ffOc7ae0
Hanpsoxkenne u 31C 4 uenenst
3akon OMa 11 ydacTka
117  uenu. DnexTpuyeckoe ;,b iﬁﬂiﬁ
COIPOTUBIICHUE
3aBUCHUMOCTh
COIPOTHBIICHUS
118  oaHOpPOAHOTrO MPOBOIHUKA g’iBeI; zi;
OT €ro JUTMHBI U TUIONIaIN
MOTIEPEYHOTO CEUCHUS
119 VY nenpHO€e CONPOTHUBIICHHE deBpab
BemecTBa. Pemenue 3axau 4 nepens
ITocnenoBarensHOE, bubaunorexa I{OK https://m.edsoo.ru/ff0c74f0
120  mapamienpHOE, CMEIIaHHOE fi‘;ﬂiﬁ;
COETMHEHHE MMPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121  »>nmeKkTpUYECKHX ILETICH. 1 Mapt
HEACIA

[TpaBuna Kupxroda



https://resh.edu.ru/subject/lesson/3775/start/107857/
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c74f0

122

Pemenue 3agau

MapT

1 nemens
Pabota sanekrprueckoro bubnuoreka LIOK https://m.edsoo.ru/ff0c7838
123  Toka. 3akon [[xoyms — Mapt
: 1 Henens
Jlenna
124 PemiecHue 3ana4u 1 Mapt
HEneAa
MOIHOCTB 3JEKTPUUECKOTO
MapT
125 Toka. TemioBas MOIIHOCTb, 1 wexens
BBIICTISIEMAsi Ha PE3UCTOPE
126  Pemienue 3anau 2 Mapt
Henens
O/1C u BHyTpEeHHEE
MapT
127  compoTuBIEHHE UCTOYHHUKA 5
oKa HEneiAa
T
3akon OMma s TOSTHOM https://resh.edu.ru/subject/lesson/3775/start/107857/
o . MapT
128 (3:.MKHyTOI/I) JNEKTPUUYECKON 2 Henens
i(S 1978
129  Pemienue 3agau 5 Mapt
Heens
130  MomHoCTh, HICTOYHUKA TOKA 5 MapT
Heens
131  KopoTkoe 3aMbIKaHHe 3 Mapt
HeIEes
139 Konpnencarop B nenu MapT
MOCTOSHHOI'O TOKa 3 Hepens
133  Pemenue 3amau 3 Mapt
HEACIA
Pemenue 3a1au mo reme
134  "TlocTOsHHBII 3 }]\14:5 eTM
AIEKTPUUYECKUN TOK"
Pemenue 3anau o teme
135 "IlocrossHHBII 3 Mapt
Henens

AIEKTPUUYECKUN TOK"



https://m.edsoo.ru/ff0c7838
https://resh.edu.ru/subject/lesson/3775/start/107857/

Permrenue 3agad mo reme

136  "IlocTostHHBII fnpem’
. " Henens
ANEKTPUYECKUI TOK
O60061eHue u
137 ~ cHcTeMaTHsaums 3HaHMI MO anpernb
teme "[TocTosHHBIH 1 nenens
AIEKTPUUYECKUNA TOK"
KonTponbnas padota no
138  Teme "[locTosiHHBIIM fnpenb
s Heens
AIEKTPUUYECKUN TOK"
DneKkTpuyeckas
MIPOBOAMMOCTD PA3INYHBIX
o anpeb
139  BemiecTB. DIEKTPUICCKHIA 1 nenens
TOK B MeTaJljIax.
CBepXIIpOBOIMMOCTH
DJIEKTPUIECKUI TOK B bubnmoreka I{OK https://m.edsoo.ru/ff0c82ba
140  DacTBOpax M pacmiasax anpers
AJEKTPOJIUTOB. 3aKOHBI 1 Henenst
Ddapagest 1S STEKTPOIU3a
141 DJIeKTpUYECKUil TOK B Ta3ax. ampestb bubmuoreka [IOK https://m.edsoo.ru/ffOc84ae
[lmazma 2 Henenst
DNeKTPUYECKUil TOK B bubnuoreka LIOK https://m.edsoo.ru/ff0c86fc
amnpens
142 Bakyyme. BakyymnbIe 2 nenens
npubopsI
143 DNEeKTPUUECKUN TOK B anpers bubmumoreka [{OK https://m.edsoo.ru/ffOc84ae
IOJIYIIPOBOJHUKAX 2 Hepens
144 [TonynpoBoIHMKOBBIE anpenb
npubopsI 2 Henenst
Pu3NYECKUl IPAKTUKYM 10
Teme «3mepenune cuiibl
145  TOKa M HanpsHKEHUS B LENU 2anpenb
Heaes

IMOCTOSAHHOI'O TOKaA IIpH
IIOMOIIM aHAJIOT'OBBIX U



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae

146

147

148

U(PPOBBIX H3MEPUTEITBHBIX
npubOpoOB»

Pu3HYECKUl IPAKTUKYM 110
teme "M3yuyenue
HEPABHOMEPHOI'O JBUKECHHUS
C LIEJIBIO ONPEIEIICHUS
MIHOBEHHOH CKOpocTH"

PuU3NYECKU NPAKTUKYM I10
teme "M3mepenue
YCKOpEHUs IpU
MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOU
miockocty"

@u3NYECKUl NPAKTUKYM 110
teMe "M3mepenne
YCKOpEHUs1 CBOOOAHOTO
nageHus"

anpeb
3 Hemens

arnpens
3 Henens

anpeb
3 Henensa

149

Pu3nYecKuil NPaKTUKYM I10
teMe "HccnenoBanue
3aBHCUMOCTH TIEPHO/Ia
oOpalieHnss KOHUYECKOTro
MasiTHHKA OT €ro
napameTpoB"

arnpens
3 Henens

150

Pu3NYECKUl IPAKTUKYM 10
teme "M3mepenue
PaBHOJECUCTBYIOIIEH CUIIBI
TIpU ABUKEHUU OpyCKa 1o
HaAKJIOHHOH INTOCKOCTH"

anpesb
3 Henens

151

Pu3NYECKUil IPAKTUKYM 10
TeMe "Uccinenosanue
3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHHKAIOUIUX B
IIPY’KUHE U PE3UHOBOM

anpenb
4 gepens




152

oOpasiie, OT uX
nedopmaruu’

Pu3HYECKUl IPAKTUKYM 110
teme "M3mepenue

KO3 uImeHTa TpeHus 1o
BEJIMYHHE yTJIOBOTO
KodunreHTa
3aBucumoctu Frp(N)"

anpenb
4 wenens

153

Ou3nYecKuil MPakTUKyM 10
teme "HccaenoBanue
yCIIOBUI paBHOBECUS
TBEPAOIO Tea, UMEIOLLETO
OCh BpareHus"

anpenb
4 genens

154

Ou3nYecKuil MpakTUKyM 10
Teme "M3mepenne cuiibl
TATW, CKOPOCTU MOJENH
AIEKTPOMOOHIIS U
MOIITHOCTH CHJIBI TATH"

anpeb
4 genens

155

156

Pu3nYecKuil NPaKTUKYM I10
teMe "U3ydyeHue
M30TEPMHUUYECKOTO Hporecca”

@uU3NYECKUI IPAKTUKYM T10
teme "HccaenoBanue
MpoIEecca OCTHIBAHUS
BenecTna"

anpenb
4 nenens

Man
1 "Hepens

157

Pu3nYeCKUil NPAKTUKYM 10
Teme "M3MepeHne yaenpHou
TETUIOTHI IIJIaBJIEHUS Jbaa"

Man
1 "Hepens

158

Pu3NYECKUil IPAKTUKYM 10
teme win "M3ydyenue
IIPOTEKAHUs TOKA B LICTIH,
cojeprkailei kKouaencarop"

Mau
1 wenens

159

DU3NYECKUN TPAKTUKYM I10

Man
1 "wepens




teme "M3mepenue
YACIBHOTO COMPOTUBIICHUS
MPOBOJHUKOB"

®U3NYECKUN TPAKTUKYM I10

Mal

160 Teme "HaOmronenue 1
" HEaeda
AJIEKTPOJIN3a
O6o06mmeHue u .
o Maun
161 cucremaTm3anus 3HAHHUI 110 9
" " Heacest
teMe "Kunemarnka
O60061eHue u .
o Man
162 cucreMaTm3anys 3HAHHUIH 110
" N 2 Henens
teMe " JluHaMuKa
O06006111eH1E U
163 CHCTEMaTH3aInsI 3HaHUH 110 Mait
teme "CraTtuka TBEpAOro 2 Henens
Teaa"
IIpomexxyrounas 5
Maun
164  arrecranus. KonTponbHas 9
Heens
pabota
O06001menue u
CUCTEMATHU3ALMS 3HAHUN 110 .
Man
165  Tteme "OCHOBEI )
. HeJEest
MOJICKYJIIPHO-KHHETUUECKON
teopun"
O06001menue u
166 cHCTEMaTH3aInsI 3HAaHUH 110 Mai
teMe "TepMoarHaMHUKa. 3 Henenst
TemnoBble MaIUHEL"
O0006111eH1E U
CHCTeMaTHu3aIus 3HaHUH 110 5
Man
167  Teme "ArperatHbie 3
Henens

COCTOSIHUS BEIleCTBA.
®da3oBble epexo bl




O6o06mmenue u .
168  cucremaruzauus 3HAHUM IO 1 3 Man
HeaeIIs
Teme "DneKkTpudeckoe mnoie"”
O06001IeHNe 1
cucTeMaTH3alusd 3HaAaHUU 1O Mait
169 " o 1
TeMe "TlocTosTHHEIN 3 Hexens
AIEKTPUUYECKUNA TOK"
O06006111eHE U
cUCTEMAaTH3alus 3HAHUH 110 Mait
170 " 1
TeMme ""TOKHM B pa3iIMyHbIX 3 Hezenst
cpenax"
OBIIEE KOJIMYECTBO 9 16
YACOB I10 ITPOI'PAMME 170




11 KJIACC

e KoanuyecTBO YacoB JaTa usyyenust DJIeKTPOHHbIE
- uu@poBbie
n/n Tema ypoka Kontpoannsie| IIpakTnueckue TLIaH paxr
P Bcero pﬁ pﬁ o0pa3oBaTte/ibHbIE
200THI 200THI
paoo paoo pecypcbl
BzaumMopeiicTBrE ITOCTOSTHHBIX
1 MAarHuTOB U IIPOBOJJHUKOB C 1 CEHTA0pPB
TOKOM. MarauTHoe IoJe. 1 nenens
I'mnoteza Ammepa
BekTop MarHuTHOM MHIYKLIHH.
2 [IpuHuun cyneprno3uun 1 CeHTAOpb
MarduTHBIX oje. JInaun 1 nenens
MarHUTHOM MHIYKLIUH
3 MarauTHoe 1oJie MPOBOIHUKA C 1 CeHTA0pb
TokoM. OnbIT Dpcrena 1 Henens
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 CeHTAOPb
MOJyJb 1 nenens
CEHTIOPH
5 Pemenue 3amau 1 | P
Heaels
[Ipumenenue 3akoHa Amrepa.
CEHTA0pb
6 DNeKTPOU3MEPUTETbHBIE 1 ”
HEOCITA
npudopbI
Cuna JlopeHua, e€ HanpaBlIeHHUE U
v MOJYJib. JIBHKEHUE 3apSKEHHOU 1 CeHTAOPD
YaCTUIIbl B OJJHOPOJHOM 2 nenens
MarHUTHOM II0JIE
CEHTIOPE
8 Pemenne 3amau 1 ) p
HeJens
CeHTA0phL
9 Pa6ora cuiel Jlopenia 1 ” P
Heaest
CeHTA0ph
10 Penrenne 3amau 1 2 P
Heacest
11 MarsuTHoe I0JI€ B BEILIECTBE. 1 CeHTAOpPH
deppoMarHeTuku, napa- u 3 Hezenst




JUuaMarHeTukKu

OcCHOBHBIE CBOWCTBA

CEHTAOPb
12 deppomarneTukos. [Ipumenenne 3 Hexens
(dbeppoMarHeTHKOB
13 Pemenwne 3agau mo Teme CeHTAOPD
"MarauTtHoe moJje" 3 Henens
14 Pemenne 3amad mo Teme CEHTAODPH
"MarauTtHoe mnoje" 3 Hezenst
SIBneHne ANeKTPOMArHUTHOM
15 nHaykuuu. [loTok BekTopa centape
. 3 Henens
MarHUTHON UHIIYKIIUU
CEHTAOPb
16 OJC nnnykuuu 4 nexens
17 3aKOH 3JIEKTPOMAarHUTHOMN CeHTSIOPb
nHaykuu Papanes 4 menens
18 BuxpeBoe anexTpudeckoe mose. CeHTAoph
Toku Pyko 4 Henenst
19 OJ1C uHAYKIMYU B ABUKYIIUXCS CEHTSIOPb
IIPOBOJHHUKAX 4 nenens
CEHTSI0ph
20 Pemenue 3amau 4 P
HEACI
OKTSI0Opb
21 [IpaBumno Jlenna 1 P
HEACIA
NunykTtuBHOCTE. Katymka
OKTSIOPB
22 WHIYKTUBHOCTH B LIETIN 1 menens
MOCTOSTHHOTO TOKa
23 SBnenune camounaykiuu. 3/(C OKTAOPB
CaMOMHAYKIIMH 1 nenens
DHeprusi MarHuTHOTo MOJIst
OKTSI0pb
24 KaTYIIKH C TOKOM. 1
Henens
DJIIEKTPOMArHuTHOE IoJIe
OKTSIOpb
25 Pemienue 3amau P

1 wenens




O00011eHNE U CUCTEMATU3ALIIS

OKTSIOPB

26 3HAHUH 10 TEME 2
" " HEaeda
DIIeKTpOAMHAMUKA
97 KoHTponbHas pabota 1o Teme OKTAODH
"OnexrpoauHamuka" 2 Henenst
Konebarensuas cucremMa. s
OKTS0Pb
28 CBo0OogHbBIE KOJIEOAaHUSL. 5 p
Henens
lMapmonnueckue konebanus
Kunemaruueckoe u
OKTSIOPB
29 JIUHAMHAYECKOE OIMHCAHUE 5
. Henens
K0J1e0aTeIbHbIX JBKEHUAN
DHEPreTUYeCKOe OMUCAHUE.
BrIBoa 1MHAMUYECKOTO OITMCAHUS
o OKTSI0pb
30 rapMOHUYECKHUX KOJIeOaHUH U3 UX ’
Heacst
SHEPreTUYECKOro U
KWHEMATUYECKOr0 OIMUCAHUS
9 OKTA0pb
31 AMintyzaa u ¢asa kojaedaHui 3 P
HEOCITA
[Tepuona u yacTora KoseOaHUH.
[Tepuoa Manbix cBOOOIHBIX
30 KoJieOaHMIT MaTeMaTHIECKOTO OKTAOPH
MmasiTHUKa. [leproa cBOOOIHBIX 3 Henens
KoJie0aHUM MPY>KUHHOTO
MasTHHKA
3aryxaromiue KoieoaHus.
OKTSIOPB
33 Brinyx1eHHBIC KOIEOaHUSI. 3
HeIeIs
Pe3onanc
OKTSI0PH
34 ABTOKONIEOAHUS 3 p
Heaest
OKTAOpH
35 Pemenue 3amau 3 p
Henens
36 Ypok-koHpepeHIus OKTAAODPb
"MexaHn4yecKrue KoueOaHus B 4 nenens




MY3bIKaJIbHbIX HHCTPYMEHTAX"

O00011eHrEe U cCUCTEMATU3ALIIS

. OKTSIOPB

37 3HaHU# 1o TeMe "MexaHuueckue 4 P

" Henens
KoJIeOaHus

38 DNeKTPOMarHUTHbBIE KOJIeOaHHUs. OKTAGPB
KonebaTenbHblil KOHTYD 4 Henenst
®opmyna Tomcona. Csi3b

39 aMIUIMTY/IBI 3apsi/ia KOHACHCATopa OKTAGPB
C aMIUIUTYJIOM CHJIbI TOKA B 4 Hepenst
K0J1Ie0aTEIbHOM KOHTYpE
3aKOH COXpaHEHHsI SHEPTUU B 5

OKTAOPb

40 UJeaTbHOM K0JIe0aTeIbHOM P

4 nenenst
KOHTYpE
3aryxarllue 3JIeKTPOMarHuTHbIE s
HOAOPb
41 KosieOaHus. BeinyX1eHHbIe P
1 nenens
AJIIEKTPOMArHUTHBIE KOJIeOaHMsI
[Iepemennslit TOK. Pe3ucrop u 5
HOSI0PB

42 KOHJIEHCATOp B LIETIH 1 menens
MEPEMEHHOTO TOKa

43 Karymka "HIyKTUBHOCTH B IIETTH HOSIOPb
NEPEMCHHOI'0 TOKa 1 nenens

44 3akoH OMa AJ1s1 DJIEKTPUYECKON HOSIOPb
LENN IEPEMEHHOT0 TOKA 1 Henenst
MoniHoCTh NEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE HOSIOPb
3Ha4Y€HUE CUJIBI TOKA U 1 menens
HaATPSDKEHUS

o HOSIOpb
46 Pe3onaHc B ayekTpUUeCKOi 11enu 9 p
HeJens
HOS0pb

47 Pemenue 3agau 2 P
Henens

48 WneanbHbrif TpancdopmaTop. HOSODPB
[IpousBoacTBO, epeaaya u 2 Henens




HOTpPEeOJICHUE INEKTPUICCKON
SHEPIruu

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE IEKTPOIHEPIUH.

HOS0pb

49 KynpTypa nucnonb3oBanus )
o HEaea
3JICKTPOIHEPTUH B TTOBCEIHEBHON
KU3HU
HOSIOpB
50 Pemrenue 3amau ) p
Heens
HOSIOpB
51 Pemenue 3amay 3 p
Heens
O00011IeHNE U CUCTEMATH3AIMS
. HOS0pb
52 3HAHUM 1O TeME 3
" " HEneiAa
DJIIeKTpOMarHUTHhIE KoJIeOaHus
MeXaHUYECKHE BOJHBI.
HOS0pb
53 XapakTepUCTUKH MEXaHUICCKHX 3
HEACI
BOJIH
o HOSI0Pb
54 CBolicTBa MEXaHUYECKUX BOJIH 3 p
Heens
HOS0pb
55 3ByK. XapaKTEPUCTUKH 3ByKa 3 nenens
Wudpas3Byk u yabTpa3ByK.
56 [IIymoBOE 3arpsi3HEeHHE HOAOpE
™ Up 4 "enenst
OKPYXKArOIIeH Cpebl
HOSI0Pb
57 Pemenne 3amau 4 p
HeIeIs
DNeKTPOMAarHUTHBIE BOJTHBI.
HOSI0Pb
58 W3nydenne 3meKTpOMarHUTHBIX 4
HEACIA
BOJIH
OHeprus 3MeKTPOMarHUTHBIX
o HOSI0Pb
59 BoJiH. CBOMCTBa 4
HEACIA
3JICKTPOMArHUTHBIX BOJIH
60 I[IIxana 31€KTPOMarHUTHBIX BOJIH. HOSIOPB
[IpruMeHeHne 3JeKTPOMarHuTHBIX 4 nenenst




BOJIH B TCXHHUKEC U 6I)ITy

HpI/IHHI/IHBI PaauoCBA3U U

61 TeaeBuaeHus. Paguonokaiuys. neKadphb
DJIEKTPOMArHUTHOE 3arpsi3HEHUE 1 nenens
OKPYKAaroILE Cpebl

6 KonTtponsHast pabora o Teme neKadphb
"Konebanus u BoHBI" 1 Henenst

63 CserT. 3aKOH MPSMOJIUHENHOTO nexabphb
pacopocTpaHeHHs CBETa 1 menens
Pemenue 3aga4u Ha npUMEHEHUE

64 o neKadpb
3aKOHa IPSIMOJIMHEMHOTO 1

Heaels
pacrpocTpaHeHus CBETa

65 Otpaxenue cseta. [lnockoe nexadpb
3epkaiio. Ceprudaeckoe 3epKao 1 nenenst
[Ipenomiienue ceera.

AOCOTIOTHBIN U OTHOCUTENBHBIH

66 IIOKa3aTelb IPEJIOMIICHUS. Jexadpb
[lonHOe BHYTpEeHHEE OTpaKEeHHE. 2 Hezenst
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPAXKEHUS
Pemienue 3a1au Ha npuMeHEHUE

67 3aKOHOB OT eKalpe

paxeHus u 5
HCIOCIIA
MPEJIOMJIEHUS CBETA
Xonx nyudent B mpusmMe. Jucnepcus
68 cBeta. CIIOXKHBIN cOoCcTaB OeIIoro eKalpe
) 2
HCIOCIIA
ceeta. Ilger

69 JInn3el. @OKyCHOE pacCTOSIHUE U nexadpb
ONTHUYECKask CUJIA JTMH3bI 2 wenenst
[Toctpoenue nzobpaxxeHuii B

70 nexadpb
JIMH3aX U UX CUCTEMaX. 2 Hepjens
YBenuueHue JUH3bI

exabpn
71 Pemenue 3amay Ha mocTpoeHUE Jickadp

3 "enens




U300paXKeHH, MOJIy4aeMbIX C
MTOMOIILIBIO JINH3

exadpn
72 I'na3 kak onrtuyeckas cucrema :f,l P
HeIens
Pemenue 3amau. [Ipenenst
73 0 . Jekadpb
PHUMEHUMOCTU F€OMETPUUYECKON 3
HCIOCIIA
ONTHUKHU
74 CKOpoCTb CBETA U METO/IbI €€ nexabphb
U3MEPEHU 3 Hemens
exabpb
75 Hucnepcus ceera él P
HCOCIIA
nexadpb
76 WnTepdepenmus ceera 4 nenens
KorepenTHbie HCTOYHUKH. 5
CKa0pPb
77 YcnoBus Habo1eHUs f Hene]ia
MaKCUMyMOB 1 MUHMYMOB
exadpp
78 Pemenue 3amau f P
HeIens
JeKadpb
79 [TpumeHeHne uHTEpHEpEeHINN 4 nenens
JeKadpb
80 Judpakuus ceera 4 nenens
JudpakumonHas pemeérka.
8 1 y 6 SHBApb
clIoBHE HAOI0IEHUS TJIaBHBIX 1 Hexens
MaKCUMYyMOB
SIHBApb
82 Pemenue 3amau 1 P
HCICIIA
83 ITonepedyHOCTh CBETOBBIX BOJIH. SIHBaphb
[Tonspusanus ceera 1 Henens
SIHBapb
84 Pemienue 3anau 1 P
HCICIIA
SHBapb
85 CBeToBbI€ BJIEHUS B IPUPOJIE 1 P
HCIOCII
86 O00011eHre U CUCTEMATU3 AL AHBAPb
3HaHui o reme "Onrrka" 2 mepenst




KonTponbhas pabota no teme

87 SIHBAPh
«OnTuka» 2 Hepens
['panu1pl mpuMeHUMOCTH

88 KJIACCUYECKOW MEXAHUKH. 3aKOHBI SHBApb
AJNEKTPOJIMHAMUKY U TIPUHIIUIT 2 Henens
OTHOCHUTEIILHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH SHBaph
OTHOCHUTEIILHOCTH 2 Henens
IIpocTpancTBEHHO-BpEMEHHOM
uHTepBai. [IpeobpazoBanus

90 Jlopenua. YcinoBrue NpUYMHHOCTH. SHBaph
OTHOCHUTENBHOCTh 2 nenens
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE
BPEMEHHU U COKPAIICHHUE JITTHHBI

91 DHeprusi U UMITYJIbC AHBaph
PEIATUBUCTCKOMN YaCTHUIIBI 3 nenens
CBs13b MaccChl ¢ SHEPTUEH U

o SIHBapb

92 UMITYJIBCOM PEJIATUBUCTCKON 3 Heﬂgﬂﬂ
YaCTHUIbl. DHEPTHUs MOKOS

93 PaBHOBECHOE TemoBOE SIHBapb
U3JIydeHHE 3 Henens

SIHBapb

94 3akoH cMmerieHus Buaa P

3 Henens
95 I'umotesa M. Ilmanka o KBaHTax. SIHBapb
DOTOHBI 3 nenens
SIHBApb
96 DHeprusi ¥ UMITYIIbC POTOHA P
4 nenens

97 ®oroaddext. OnbiTe A. T SHBAph
CronetoBa. 3akoHbl poTordexTa 4 nepens
VYpaBHenue DiHIITeHA 17151

98 oroaddexra. "Kpac AHBapE
b bd pacHas 4 menens

rpanuna” goroaddexra




Jasnenne ceera. Onbritel I1. H.

99 SIHBAPh
JleOeneBa 4 wenens
o STHBaphb
100 BonHoBBIE CBOICTBA YacTHUIL 4 P
HCIOCIIA
Bosnbl ne bpoins. JlnrHa BoaHbI

101 ne bpoitiis u pazmepsl o0nacTu denpaisb
JIOKAJIM3ALMUU IBUKYILCICS 1 menens
YaCTHUIIBI

102 KopnyckynsapHo-BOJIHOBOI (espais
Ayanu3m 1 nenens

103 Judpakius 37eKTpOHOB Ha despanb
KpHUCTalIax 1 nenens
Crneuuduka usmepeHuii B

CBpaJjib
104 Mukpomupe. COOTHOLIEHUS f) Hezem
HeonpenenéHHocTei [ elizeHOepra
CBpaJib
105 Pemenue rpaduyeckux 3amaq (esp
1 Henens
. CBpaJib
106 Pemenne pacuérHpix 3amau (eep
2 Henenst
KonTposabHas paboTa no Temam:

107 "OcnoBel CTO", dbespann
"KopmyckynspHO-BOITHOBOMN 2 Hepenst
nyanuzm"

OnBITHI IO UCCIIEOBAHUIO o
CBpaJIb
108 cTpoenus aroma. [lmanerapHast P
2 Henens
mojenb atoma Pesepdopaa
CBpaJib
109 [Toctynarsr bopa g) P
HCICIIA

110 Bunel ciektpoB. CniekTp ypoBHER despanb
SHEPruu aToMa BOJIOpOAa 2 nenens

111 CrioHTaHHOE U BBIHYX/JIEHHOE despans
U3JIy4ICHHE CBETA 3 nenens

CBpajb

112 Jlazep Pesp

3 Henens




113

114

115

116

Hyxnonnas Mmozens siapa
I'eiizen6epra-MBanenko. 3apsn u
MaccoBoe YHCIo sapa. V30Tomsl.
PagnoaktuBHOCTB

3aKOH paln0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bousaue
PaANOAKTUBHOCTHU Ha KUBBIC
opranusmsl. Jlozumerpus

DHeprus CBs3U HYKJIOHOB B SIJIpE.
Snepubie cuibl. Jledekt Macchl
anpa. SlnepHsie peakuum.
Snepubie peakTopsl. [Ipobiaemsr
YIIPABIISIEMOTO TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
pPa3BUTHSA AIEPHON SHEPTETUKHU

Mertonsl perucTpanuy u
UCCIIEIOBAHMS DJIEMEHTAPHBIX
yacTull. OyHIaMeHTaIbHbIE
B3aUMOJEHCTBUA. bapuoHsl,
ME30HBI U JICITOHBI.
[TpencraBnenne o CrtannapTHON
Mozaenu. KBapk-rimtooHHast
MOJEJIb aJPOHOB

(eBpanp
3 Henens

¢beBpaib
3 Hemens

(beBpaib
3 Hexens

(heBpanb
4 Henens

117

118

®du3uKa 3a npeneaaMmu
CranpaptHoit monenu. Témuas
MaTepus U TEMHAsl YHEPTHUs.
EnuncTBO (Dm3ndeckoil KapTHHBI
Mupa

OTansl pa3BUTHS ACTPOHOMMH.
3HaueHUE aCTPOHOMUU

(eBpaip
4 wepnens

¢beBpaib
4 nenens

119

[IpruMeHuMOCTh 3aKOHOB (PU3UKU
111 OOBSICHEHUS! ITPUPOBI

(eBpaip
4 wenens




KOCMHUYECKHX 00BEKTOB. MeTobl
aCTPOHOMUYECKUX UCCIENOBAHUI

CoBpeMeHHbIE ONTHYECKUE

(eBpanp

120 TEJIECKOIbI, PaIuOTEIECKOIIBI, 4 menens
BHeaTMoc(hepHast acTpOHOMUS
Bun 38é3nnoro He6a. Co3sesaus,

121 SIpKHE 3BE3bI, TIAHETHI, UX 1 r:gm
BHIMMOE JIBIKEHHE
Conneunas cucteMa. CoJHIIe.

199 ConHeyHast aKTUBHOCTb. MapT
Ucrounuk sueprun CosHua u 1 menens
3BE3]
3BE31bI, NX OCHOBHBIE

123 i(apaKTepI/ICTI/IIiI/I. Juarpamma MapT

CHEKTpaJbHBIN KJ1acc — 1 menens
CBETUMOCTB"

124 3Be3/IbI TIIaBHOU MapT
IMOCJIEAOBATECIILHOCTH 1 nenmens
BnyTtpenHee cTpoeHue 3BE3 .

CoBpeMeHHbIE TPEICTABICHUS O

125 MPOUCXO0KICHUU U SBOJIIOIIUU 1 r:;;m
ConHia u 3BE€3]1. DTambl )KH3HHA
3BE3
Muneunsiii [1yte — Hama

126 T"amaxTyka. TUIIBI TaTaKTHK. 2 x:ﬁ)gm
YépHbIe ABIPHI B SAPAX TATAKTHK
Bcenennas. Paciumpenne

197 Bcenennoii. 3akon Xa60ia. MapT
Teopus bonpmoro B3peIBa. 2 Hepenst
PenukroBoe nznyueHue

128 MacmtaGHasi cTpyKTypa Mapt
Bcenennoii. MerarajgakTuka 2 nenens




129

130

131

132

133

134

135

136

137

138

Hepeménnsie npobiieMsl
ACTPOHOMHH

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHre MarHuTHOTO MOJIS Ha
OCH TOHKOM KaTyIIKH'

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3y4yeHue 3aBUCUMOCTH CHJIbI
Amriepa oT cuiibl ToKa"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
AJIIEKTPOMATrHUTHON UHAYKITUN"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUA
CaMOMHIyKIUHN"

Du3nUeCcKu IPAKTUKYM I10 TEME
"Nzmepenue nepuoa CBOOOTHBIX
KOJIEOAHUN HUTSHOTO U
NPYXKUHHOT'O MasiTHUKOB"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"TIpeoOpa3oBaHue SHEPTUH B
PYKUHHOM MasiTHUKE"

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnegoBanue nepeMeHHOro
TOKa 4epe3 MOoCeI0BaTeIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTylIKy ¥ pe3ucrop"
Pu3NYeCKuil TPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOM
BOJIHBI"

Du3nyeCcKui MPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MpeaomMIIeHus cTekia"

MapT
2 Hemens

MapT
2 "Henens

MapT
3 Hemens

MapT
3 Hexens

MapTt
3 Hexens

MapT
3 "enens

MapT
3 "enens

anpesnb
1 wenens

anpenb
1 Henens

anpenb
1 Hepens




DuU3nYeCKU MPAKTUKYM 10 TEME

139 "U3mepenune GoKyCcHOTO fnpem’
" HEacesa
PACCTOSIHUST PACCEHBAIOIINX JIMH3
DuU3nYeCKUi MPAKTUKYM 10 TEME
140 "Habnronenue nudpakuuu, anperb
uHTEephEPEHITNN U TOJIIPU3AIIT 1 menens
cera"
Pu3n4ecKuil IPAKTUKYM 110 TEME
"Onpenenenre UMIyabca U
141 SHEPTUU PEISATUBUCTCKUX YACTHUIL anpenb
(mo ororpadusm TpekoB 2 nenens
3apsKEHHBIX YaCTHUIL B
MarHuTHOM ToJie)"
Ou3nyecKuil MPakTUKYM IO TEME
142 "UccnenoBaHue CBOMCTB ) 232552;1
MOJIYITPOBOJTHUKOBOT'O IMOJIA
143 ?I/IBI/I‘ICCKI/II\/’I MPAKTUKYM 10 TEME anpens
Nzyuenue tpanchopmaropa' 2 nentens
Du3HUeCKU IPAKTUKYM I10 TEME
144 "UccnenoBanue paiioakKTUBHOTO anpenb
¢doHa ¢ UCTIOTB30BAHUEM 2 mepenst
no3umerpa'
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM I'J1a30M C
HCII0JIb30BAaHUEM KOMIBIOTEPHBIX
145 MIPUIIOKEHUN JUISl ONIPEACIICHUS ;gg;g;
MOJI0KEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro noiymapus
U ApKue 3BE3bI"
146 O0o00mIcHNEe U CHCTEMaTH3aIIHS Saﬂpeﬂb
HeJens

3Hanuil. Posib ¢pu3uku u




aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH chepax NesTeTbHOCTH
YyeJsioBeKa

[IpoMeKyTOUHAs aTTECTALIHUSL. anperh
147 3 Hemens
KoHnTtposbHas padota
O0001IeHNEe U CHCTeMaTU3aIHs
3HaHu#. Posb pusnueckoi
TeOpHH B (HOPMUPOBAHHH
MIPEACTABICHHUH O (PU3UIECKOI
alrpciib
148 KapTHUHE MUpa, MECTO 3 Hgﬂem
(bU3UYECKON KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJE
149 O0o001EeHNEe U cUCTEMAaTU3aLHs anpesb
3HaHui no teme "Kunemartuka" 3 nenens
150 O0o001eHne 1 cucTeMaTu3alys anpeb
3HaHui o teme "Kunemaruka" 3 Hepens
151 O0o001EeHNEe U cUCTEMaTU3aLHs anpesb
3HaHui o teme "J{uHamuka" 4 menens
O06o01IeHne U cucTeMaTu3alus
¥ arpeiib
152 3HaHui mo Teme "CraTuka 4 Hglleﬂﬂ
TBEpAOrO Teya"
O00011eHNEe U CUCTEMATU3 AL
> arpein
153 3HaHUM N0 TeMe "3aKOHBI 4 Hglle;ﬂ
COXpaHEHHUs B MEXaHHUKE"
O00011eHNEe U CUCTEMATU3 AL
154 3HaHui o Teme "OCHOBBI anpenb
MOJIEKYJISIPHO-KMHETUYECKOMN 4 nenens
Teopun"
155 O00011eHre U CUCTEMATU3 AL anpens




3HAHUH 10 TEME
"TepmoanHamuka. TeroBbie
MaluHe!"

4 genens

156

157

158

159

160

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHUN 110 TeMe "ArperaTHble
cocTogHud BemecTa. Pa3oBbie
nepexo/nl"

O000111IeHNE U CHCTEMATH3ALIH

3HaHUH N0 TeMe "DIeKTpUIecKoe
nosie"

O00011IEHNE U CUCTEMATHA3AIMS
3gaHui 1o TeMe "lIlocToSHHBIH
AIIEKTPUYECKUH TOK"

O00011IeHNE U CHCTEMATH3aLIH
3HaHM# 1Mo TeMme "Toku B
pa3IuYHbIX cpenax”
O000IIeHNE U CHCTEMATH3aLIH
3HaHuil 1o TeMe "MarauTHoe
oje"

Mai
1 Hepens

Mau
1 wenens

Mal
1 wenens

Mal
1 wenens

Man
1 wenens

161

O00011IeHNE U CUCTEMATH3AIIS
3HAHUHU II0 TEME
"DneKTpOoMarHuTHas MHIyKus"

Man
2 Henens

162

O000111eHHE U CUCTEMATU3 AL
3HAaHUU 10 TeMe "MexaHnyecKue
KoJiebanus"

Man
2 "Henens

163

O06o01IeHne U cucTeMaTHu3alus
3HAHUU 1O TeME
"DneKTpOMarHUTHBIE KOJIeOaHHs'

Mau
2 "Henens

164

O000IIIeHNE U CUCTEMATU3AIHS
3HaHUH o TeMe "MexaHnyecKue
Y 3JIEKTPOMArHUTHBIE BOJIHBI"

Mau
2 "enens

165

O00011eHUE U CUCTEMATU3 AL

Man
2 "Henens




3gagui o treMe "Ontuka"

166 O00011eHrEe U cCUCTEMATU3ALIIS 1 Maii
3nanuii mo reMme "Ocuosrsl CTO" 3 Henens
O00011IcHIE U CHCTEMATHU3AIINS

167 'S'HaHI/Iﬁ 10 TEMe } 1 Maif

KopmyckynspHo-BOIHOBOM 3 Henenst
Jyanusm"

168 O00011IeHNE U CUCTEMATH3AIUS 1 Mait
3HaHUH 1o Teme "dus3nka aroma" 3 Henmens
O00011IeHNE B CHCTEMATH3ALIH

169 3HaHHH 1Mo TeMe "Du3uka 1 Maif
aTOMHOTI0 SApa U AIEMEHTapHbBIX 3 Hepens
gacTul"

O06001IeHre U CUCTEMAaTH3ALUS 5

170 3HAHHH 10 TeMe "DIEMEHTHI 1 3 Man

HEeOcIst
acTpopuzuxu”
OBLIEE KOJIMYECTBO YACOB I10 170 16

[MTPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1.

Mskuies .51, ®@usuka. 10 kimace : yue0. s o0rieoOpa3oBar. opraHu3aiiii : 0a30BbIid U
yrayon. yposau / I'. SI. Msxumes, b. b. byxosues, H. H. Corckuii ; mon pen. H. A.
[TapdenTbeBoit. — 7-¢ u31., epepad. u gon. — M. : Ipocsemenue, 2020. — 432 c. : ni.
— (Kitaccuueckuit kype).

Mskumies I'.51. @usuka. 11 kmace : yae0. s o0reoOpa3oBar. opraHu3anuil : 0a3oBbId 1
yrryon.  yposuu / I'. SI. Mskumes, b. b. byxosues, B.M. Yapyrun; mox pen. H. A.
[MapdpentreBoit. — 10-e u3n., nepepad. — M. : IIpocsemenne, 2022. — 432 c. : w1 —
(Knaccuyeckuii kypc).

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1.

2.

3.

I'pomueBa O.M. Temaruueckue KOHTPOJIBHBIE M caMoOCTOsiTeNnbHBbIE padoTsl. 10-11
Kknaccel. — M.: 3a-Bo «Ok3ameny, 2021.

Mapon A.E., Mapon E.A. ®usuka. 10-11 knacc. Junaktuueckue marepuaisl. - M.:
Hpoda, 2021.

PemvkeBnu A.I1. Coopruk 3agad no ¢pusuke 10-11 kmace. M.: [Ipocsemenwne, 2019.
CaypoB HO.A. ®uszuka. Iloypounsie pazpabotku. 10 kmacc : yuyeO. mocoOue yis
obmieoOpaszoBar. opranu3anuii : 6a30Bbid 1 yriryosn. yposuu / 0. A. CaypoB. — 4-¢
3. pon. — M. : [Ipocsemienue, 2021.

CaypoB 10.A. ®usuka. [loypounsie pazpabotku. 11 kmacc : yuel. mocoOue st
ob1meoOpa3oBat. opranuzanuii : 6a3oBelii u yriy6sa. yposuu / FO. A. Caypos. — 4-¢
u3n. jgon. — M. : [Ipocsemenue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
1. https:/fipi.ru/

2.

B w

NG

10.
11.

12.

13.
14.
15.
16.

17.
18.

VYuurtenbckuil nopran. MeToauueckue Marepuanbl 1Mo (pU3MKE U acCTPOHOMHHU
https://www.uchportal.ru/load/38

Bce o Hayke B MockoBckux mkonax http://nauka.mosmetod.ru/

NHTepakTuBHBIE nabopaTopHble paboThI o ¢buznke
http://seninvg07.narod.ru/004_fiz_lab.htm

dusnveckuii kiace. Pusmka Ui CTaplISKIACCHUKOB U He Toibko. https:/fizclass.ru/
O6pazoBarenbHast s5KocucteMa B3uanus https://vznaniya.ru/

[Monurexuuueckuii my3eit https://polymus.ru/

l'ocynapctBenHslii Mmy3eit kocmMoHaBTukH M. K. O. Iluonkosckoro. BuprtyanbHbie
nporyiku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

My3eii kocMoHaBTHKU. BupryanmbHas skckypeust https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/

Bbuodwusuka https://postnauka.org/themes/biofizika

Hexommepueckuii Hay4HO-TIOMYJISPHBIA MPOEKT «DJIEMEHThl OOJbIION HayKH»
https://elementy.ru/

bubnnoreka KHHT o MONYJIIPHOM 3JIEMEHTAapHOU buznke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

du3suka B mkoje. Pucynku no ¢usuke http://markx.narod.ru/pic/

ApxuB xypHana «Hayka u sxu3Hb» https://www.nkj.ru/archive/

Bces dusuka http://www.all-fizika.com/article/index.php?id_article=110
Bupryaneubpiii  My3ei  ¢usznueckoro o00OpyIOBaHUS MY3€HHO-TIEaroru4ecKoro
komiuiekca «Denukey» https:/fiz-muz-spb.ucoz.net/

Caepx3anaua. Caiit 1uis yaureneiidusuku. http://sverh-zadacha.ucoz.ru/index/0-9
«D®U3TEX perunonam» https://os.mipt.ru/#/
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