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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMUI K pe3ysbTaTaM OCBOEHHUSI OCHOBHON 00pa30BaTeNbHOI MpOTrpamMMmBbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoii  ®Denepanuu, peamu3yiONIMX OCHOBHBIE 00pa3oBaTeiIbHBIC
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ ya€TOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKN y4eOHOTr0 Ipolecca,
BO3paCTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [Iporpamma o pusuke 1aét npeacraBieHue o HENsX,
coJiep>kaHuu, o01el cTpateruy o0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Pusnkay Ha yriryOJIEHHOM YpOBHE.

N3yuenne kypca (QU3UKK YrIIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aaddl
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAWMBI Ui  TPOJOJDKEHUsT O00pa3oBaHHMsI B OpPraHM3alusAX MpodhecCHOHAIBHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3KKYM Ha YpOBHE CPEAHEr0 00IIero 00pa30BaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0IOrHYeCcKOi OCHOBOM IS pa3paboTku TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0YyYarolMXCs, OCBOMBIIMX
nporpaMmy mo (U3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMBbIE PEe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[IporpamMa mo Qu3MKe HMEEeT NPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
IpernoiaBaHuio (PU3UKH Ha YIIyOJEHHOM YpOBHE IIPH YCIOBUU COXPaHEHUs 00s3aTeIbHOM yacTu
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3HMUYECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, TIIOJIyYeHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aroiierocs, B popMUpoOBaHUE YMEHUI
IPUMEHATHh HAyYHBIH METOJI TO3HAHUS MPH BHIIIOJTHEHUN UMHU YYEOHBIX HCCIEIOBAHUH.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIHOYAET KaK BOIPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU ITPOOIEMaMH.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Npeaoaaraet
3HAKOMCTBO C LIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3y4EHHBIX
Teopuil M 3akoHOB. llpu 3TOM paccmarpuBaroTCs Ha YypOBHE OOIIMX IIPEICTaBICHUA U
COBPEMEHHbIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUM, a TakKe 00CYKAeHHs MPoOIeM pallMOHAILHOTO PUPOAOIIOJIb30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUU CAaMOCTOSITEIBHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO JeHCTBYIOIIEro Qaxropa
yuebHoro nporecca. J{is1 yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUECKOT O
SKCHEPUMEHTA, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU H3YyYEHHH HOBOI'O
MmarepHana, 1abopaTopHble paboThl U paboThl npakTHKyMa. [Ipy 3TOM BO3MOXKHBI J1Ba Ccr1oco6a
peanmu3anuy (PU3NYECKOro MpaKkTUKyMa. B mepBom cirydae mpakTUKyM ITPOBOAUTCS MO0 B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
crnoco0 — 3TO HHTerpauus paboT NpakTUKyMa B CHUCTEMY J1a0OpaTOpHBIX paboT, KOTOpbIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usnke cucrema y4eHHYECKOro SKCIEpUMEHTa, Ja00paTOpPHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO IUIAHUPOBAHUSA M OCHamleHus kaOuHera ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENseTCs PEeLICHUI0 pacu€THBIX U KadeCTBEHHbIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHSATh U3YyUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M HMHTErpUpysd NPUMEHEHHE 3HAaHUN M3 pa3HbIX pasjaenos. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PaTOPHOE 000PYIOBAHNE [Tl BHIIIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHMMAaJIbHON JOCTATOUYHOCTH U 0OECIEUMBAET IOCTAHOBKY IEPEUMCIEHHBIX B IIpOrpamMme 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl UCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUYCHHUECKUX TMPAKTHUYECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCreuyrBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKThl J1aOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yJaroIUXCsl K HAYYHOMY U3y4EHHIO IPUPO/IbI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUs OCHOB CTPOCHMS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHre YMEHHI OOBSICHATH SBJICHUS C UCIOIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HaYYHBIX J0Ka3aTeJIbCTB;

dbopmHpoBaHUe MPeICTaBICHUH 0 posin (PU3MKH JJIsl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTHUH;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil npodeccuoHambHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 O0mUX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DPU3HKY U
AIIEMEHTHI acTPOYU3UKY;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJE U JUIS IPUHATHUS MPAKTUUYECKUX PEILICHUH B IOBCEAHEBHOM KHU3HM;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1a9H, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCIIEPUMEHTOB, aHaJM3a W WHTEpIpeTald WHQPOPMAIHK, ONpPEICICHHUsI JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



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

B cootBercTBum ¢ TpeboBanusimMu @I'OC COO yrinyOonéHHbIN ypOBEHb H3yUYEeHUsI Y4eOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMH  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUATBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

Ha usydenne pusuku (yriyOnE€HHBIN YPOBEHb) HA YPOBHE CpEIHETO 00IIero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JeJaeT BHIOOp IMPOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

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

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CrnocoObl n3mepeHus: GU3NYECKUX BEIMYMH (QHAJIOTOBBIE U IUGPOBBIE U3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3MUeCKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN Ta3, TOUCUHBIHN 3apsn). [ umnoreza. ®usndeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢uszuku B (HopMHpOBaHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

N3mepeHnue cuiibl TOKa U HapsKEHUS B SN TOCTOSIHHOTO TOKa IPH IIOMOIIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1UGpoBoil maboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBmwkeHHe. OTHOCUTENBHOCTh MeXaHWdeckoro BmkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

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

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

PaBHOMEpPHOE N paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOpPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBoboaHoe majieHue. Y CKkopeHue cBOOOIHOTO naieHus. [[Brkenue Temna, OpomeHHOro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPEHMSI MaTEpUAIbHOM TOYKU OT
BPEMEHH U UX rpaduKu.

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

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

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU3OHTAIIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

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

N3mepenne yCKOpeHus IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

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

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO TOJIETA M HAYAJIbHOM CKOPOCTHIO Tela.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pHOAAa OOpaIIeHHsT KOHHYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

[lepBsiit 3akoH Hprotona. MHepunanbhbie cucteMsl oTcuéTa. [I[puHINUI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U MHEPTHON MacCBhl.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHsSI CBOOOJHOIO TaJ€HUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTDb OT CKOPOCTH OTHOCUTEIBHOTO JABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: IOAIIUIIHUKH, JIBUXKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmtoienue nBM>KeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUAIBHBIX CHCTEMaxX OTCYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €r0 YCKOPEHHUE B UHEPLIUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

N3mepenne Macc 10 B3aUMOJECUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKEHHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

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

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

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

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

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaieHus. [lnedo cumnpl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOIMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIBbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBaHue KpOHIITEHHOB U pacdy€T CUJ YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cHIIbI M U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

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

MOIIHOCTD CHUIIBL.

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

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuaneHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
napa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

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

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum [ UACAIBHOM KUJIKOCTUM KakK CJIEICTBHE 3aKOHA COXPaHECHUS
MEXaHUYECKON IHEPTUU.

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

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE NBHKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHHsI UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

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

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI[ BemecTBa. MoJen CTPOCHHSI Ta30B, KUAKOCTEH U TBEPABIX T€N U OOBSICHEHHE CBOWCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

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

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

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduyeckoe MmpencTaBieHre U30MPOILECCOB: N30TeEpMa,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN TOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI JI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u uccneaoBanrne H3010pOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aianre BHEIIHUX YCIOBHM I TEPMOIMHAMUYECKON
cucteMbl. BHemHne u BHyTpeHHue napametpol. [lapameTpsl TepMOIMHAMUYECKON CHCTEMBI KaK
CpEeHNE 3HAYEHHUS] BEJIMYUH, ONIMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacabHOrO ra3a B TEPMOAMHAMUKE — CHCTEMAa YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBa3zucrarndeckne u HECTaTUUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUEHUE.

KomnuectBo TemioTel. TemoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa cropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Teruionepenade. [lonstue 06 aguabaTHoM mpoiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHyTpeHH:s sHeprud. KonuuecTBo TemioTel 1 paboTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJIMHAMUKH 11 HEPABHOBECHBIX ITPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TemnoBbix mamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJI. [ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JABHUTrarenei. TermnoBoe 3arpsi3HeHUE
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3eTbHBIA W KapOIOpaTOpPHBIM [BUTATeNU, MapoBas TypOHMHA, MOJYyYEHUE CBEPXHUKHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHHE yJIeNbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTIHH.

HccnenoBanue aguabaTHOro npoiiecca.

KommbrorepHbie MOJIENIH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue yaenbHOU TeITOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe u KuneHwe. YenbHas TemoTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT JABJICHUS B KUJKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHOro Tema. Pactskenune u cxxarue. Cosur. Moayne FOwnra. Ilpenen
yOpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexojax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTPOMCTBA W TEXHOJOTUYECKHE TMPOIECCHI: IKUIKUE KPUCTAIUIBI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKMUKyMm.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MaccChl 1apOB B [IOMEILEHHH.

N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsano0B. [[pOBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apSbL.

Hamnpsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbnd 3apsn. JluHuM HanpsHKEHHOCTH
INEKTPUYECKOTO MoJIst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTD AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB AJI 3JIEKTPOCTATHYECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6véMmy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KapTuns! mMHAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOBOTHHUKY B JIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JIMPNEKTPUKHU B 2JIEKTPOCTATHYECKOM I0JI€. J(ManeKkTpudecKkas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopaA.

[TapannmenpHOe  coeguHeHne  KoHAeHcaTopoB.  llocrmenoBaTenbHOE — coeaMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsKEHHON 4acTUIbl B OAHOPOJHOM JIEKTPUYECKOM IOJIE.

TexHu4eckne ycTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHHE 3JIEKTPOonprOOpoOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.



DIIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpoCTaTUIECKAasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus EKTPUYECKOTO OIS 3apsyKEHHOI0 KOHJEHCATOPA.

3apsaKa U pa3psiiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallel KOHIeH caTop.

Pacnpenenenue pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEN0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmeCTBOBaHMS IOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McToyHuku TOKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa aJ1s yyacTKa LemnH.

DIEKTPUYECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIICHUS OJTHOPOJIHOTO IIPOBOJHUKA
OT €ro JUIMHBI U IJIOUIA/I NONIEPEYHOI0 CEUYEHUs. Y IETIbHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoOIIHOCTB MEKTPUYECKOro TOKa. TermnoBast MOLTHOCTD, BbIIEIIEMAast HA PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKOM 1enu. MOINHOCTh UCTOYHUKA TOKA. KOpOTKO€E 3aMbIKaHHME.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHHueckne YCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCH: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUs [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIIEHUS ITPU IIOCTOSTHHOM HAIIPSIKEHHH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bl coelMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanue CMEIaHHOIO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/[C rajbBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPH KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJleKTpUYecKass MPOBOAMMOCTb pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OnekTpuueckuii TOKk B Tra3ax. CaMOCTOSTENbHBIH U HECAMOCTOSATEIbHBIN pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
ANIEKTPOHHO-Ty4YeBasi TPyOKa, MOIYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA QJIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AYyXa.

CpaBHeHuE NPOBOJANMOCTH METAJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6monenue snexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usuueckux BenuuuH. OlleHKa TpaHuIl
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIETOBAaHHUM 3aBUCUMOCTEH (PU3NYECKUX BETUYHMH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNUECKHI SKCIIEpUMEHT, 1a00paTOpHbIe paObOThI, MTPAKTUKYM).



MexknpeaMeTHbIe CBS3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYYHO20 NOZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: pelieHUEe CUCTeMbl ypaBHeHWH. JluHeliHas ¢yHKIuUsA, mnapabdodna,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHI M HX MPOEKIUH HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B XKUBOU mpupoae, 1uddy3us, ocMoc, TeII000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIC SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SBJICHUS B )KUBOM MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJIy4eHHe HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAIs, TaJbBAaHUKA, DJIEKTPOHHAS MUKPOCKOIIHSL.

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

Texnonozua: npeodpa3oBaHue JBUKEHUH C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHIUTEHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJAOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XOJOIWJIHHUK,
KOHJWIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMH,  D3JEKTPOCTaTHYecKass  3alluTa,  3a3eMJICHHE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBiE MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe moJIe.
Bekrop marauTHON MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
WHIYKIIHAH.

MarsnutHoe mosie MpoBOJHUKA C TOKOM (TIPSIMOrO MPOBOJHHMKA, KATYIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnutHoe noze B BeuecTse. deppomMarHeTUKHy, napa- U IMaMarHeTUKH.

TexHuuyeckue ycTpoMCTBA M TEXHOJIOIMUECKHE TMPOILIECChl: NPUMEHEHHE IMOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpoJABHUraTesb SKkoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.



KapruHa nMHMH MHAYKIMM MarHUTHOTO IIOJS IOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUH MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue nBrukKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuinbl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHUTHOM MHAYKIMH. [loTOok BekTopa MarHuTHOM MHAyKuuu. DJC
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTHBHOCTM B LE€NM IIOCTOSHHOIO TOKa. SIBineHue
camonnaykuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

Uccnenosanue 3aBucumocty 9J{C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJFOMHUHHUEBOM (MeIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoct IIC caMOMHIYKIIMA OT CKOPOCTU M3MEHEHUS CUJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBICHNS CAMOUHYKIUH.

COopka MOEH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
ODHepreTudyecKoe ONMcaHue (3aKOH COXPAHEHNSI MEXaHUYECKON SHEPTUn ). BeIBOJ JMHAMUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO OMHCAHUSI.

Ammumatyna u ¢daza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEJIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[lepuon u yacrora xonebanuii. [lepnoa Manbix cBOOOAHBIX KOJIEOaHUN MaTEMAaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxnennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABMKCHHUS.

Habumronenne He3aBUCHMOCTH IIEPHO/a MaJIbIX KOJIe0aHUH rpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM MpPYXHHE C II€NbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHONW MOJIENTU MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHHUSIX TPpy3a Ha MPY>KUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JIe KOJIeOaHUl Ha yIIpyroMm MojBece.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HJCATHLHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOM CUJIBI TOKA B KOJIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJ€ATLHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxamomue 3JIeKTPOMarHuTHble KosieOaHUs. BBIHYX/JIEHHbIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HaYeHHE CUJIbI TOKA U HAINIPSDKEHUS TPU PA3IMYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconaaIbHbIA IEPEMEHHBIN TOK. Pe3uCcTOp, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

DKOJIOTUYECKHE PHUCKU TMPH MPOU3BOJACTBE 3JIEKTposHepruu. KynabTypa HCIONIb30BaHUS
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TMIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOaHUH OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTH U KOHIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCcPopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKmMuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbLE 60JIHDL.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTepEpEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arpsA3HEHNE OKPYXKAIOLIEH CPeIbl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHs M3IIy4€HHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3aummHas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIICHHE, MOJspU3alus,
uHTephepeHIMs U AU(PaKIHSL.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pagap, paguoNpUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYyKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
KoJIeOaHUH.



HccnenoBanue  CBOMCTB — JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XKEHWE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, nPAKMuKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyeuHslit
HCTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHBI OTpaKeHHsS cBeTa. [locTpoeHue HM300paKEHUH B IUIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb mpeaomiieHHus. [locTOSHCTBO 4acTOTBI CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH IMEPEX0/I€ MOHOXPOMATUYECKOIO CBETA YEpe3 I'PaHHULly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparommue M paccewBaromue JUH3bl. ToHkas smH3a. DOKyCHOE pacCTOsSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIUH30M.

Xona syya, IpOLIEIIEro JIMH3Y IO/ IPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOH OCH.
[TocTpoeHne n300pakeHM TOYKH U OTPE3KA MPSMOU B COOUPAIOIINX U PACCCHBAIOIIMX JIMH3aX U
UX CHUCTEMaX.

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

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHHUKOB. [Ipumeps! Ki1accuueckux HHTEP()EepEeHIMOHHBIX CXEM.

HMudpaxnus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN arapar, IPOCBETICHUE ONTUKH, BOJIOKOHHASI ONITHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm crera.

HabmroneHre 1iBeTOB TOHKUX TIIEHOK.

Habmonenue nugpakuuu cera.

N3ydenue AuppaKkIIMOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIIEKTpA.

Habmronenue aucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMmeHeHne NOIIPOUIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIECTBA (Ha MPUMEPE KUAKHX
JIUH3).

N3mepenue GpoKycCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakuuu, MHTEp)EpeHnU U NOJSPU3aLuU CBETA.

N3ydeHne noasipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMGppakiuOHHOTO CIEKTpa.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHuiel NPUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanpHOW Teopun
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUIMHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (10 gororpagusmM TpeKoB
3apsHKEHHBIX YaCTULl B MATHUTHOM I10JIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemoBOoe W3NMydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOro Tema). 3aKoH
cMerieHus Buna. [ unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CroneroBa. 3akoHbl poTodadpdexra. YpaBHenue DifHiITEHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
abCcoOTHO oTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactul. Bonnel ne bpoird. [lnnaa BonHbl e bpoinst u pasmepsl
o0JacTu JoKanu3aluuu ABMKYyIencs yactuubl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpolcTBa M TEXHOJOTMUYECKHE IPOLECCHI: CHEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHMS TOJIYIIPOBOAHUKOB OT OCBEIIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue poropesncropa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXO0JIE aTOMa C OIJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEW SHEPrUU aTOMa BOJAOPOA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

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

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Habumronienne nuHelyaTbIX ClIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpenenenye IJIMHbI BOJHBI JIA3EPHOTO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue crieKTpa pa3peKEHHOrO0 aTOMApHOTO BOJOPOAA U U3MEPEHUE MOCTOSTHHOU
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

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

PanmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH pagUMOAaKTHBHOrO pacnaia. PaavoakTuBHble u30TONBI B mpupone. CoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sapa.

Anepusie peakuuu. Jlenenne wu cuHTe3 sAnep. SAnepHeie peaktopbl. IIpoGiemsr
YIPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
DHEPrETHUKHU.

MeTopl perucTpalyy U UCCIe0BaHUs AIEMEHTAaPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapnoHbl, Me30HBI M JenToHbl. lIpencraBienne o
CranpaptHoil Mmonienu. KBapk-ritooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHuueckne yCTpoMCTBAa M TEXHOJOTHYECKHE TMPOIIECCHI: T03UMETP, KaMepa BuiibcoHa,
SAJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknanHoe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIBI KOCMHUUYECKHX OOBEKTOB.

MeTtonpl acTpoHOMHYECKMX HccienoBaHuil. CoOBpeMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» IS 3BE3/1 TJIaBHOU
nociea0BaTenbHOCTH. BHyTpenHee crpoeHue 3BE31. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenus 38E€31H0ro HeOa HEBOOPYKEHHBIM IJ1a30M C UCIIOJIB30BaHNEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

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

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3MepeHust (U3MUECKUX BETTUYHH C UCTIOIH30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OlLeHKa TIpaHUI
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeI0BAaHUN 3aBUCUMOCTEN (DU3MUECKUX BETUYHH,
MpPOBEpKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01marouiee moBTOpeHHUeE.

O06o0mieHne W CUCTeMaTH3alMsl  COJCpXKaHHUS  pa3fenoB Kypca «MexaHHKay,
«MonekynsipHas ¢U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI CIieMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B JKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COLMATbHOU U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CHUCTEeMATH3UPYIOIIEeH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (QYHKIMH (HU3HUYECKON TEOpHH, poiib (pu3nyueckor Teopu B (GOPMHPOBAHUU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢pusuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, Hay4HbId (akt, rHUmore3a, (u3MYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOJECITUPOBAHNE, MOJIEIb, U3MEPEHHUE, IIOIPEIIHOCTH U3MEPEHHA, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peiieHre CUCTEMbl YpaBHEHUH. TpUroHOMeTprUecKUue (QYHKIIUU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpBI M uX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3JIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOU MPUPOJIE, KOJICOATEIIbHBIC IBUKCHUS B JKUBOU
NPUPOJIC, SKOJIOTUYECKHE PHCKH TIPU TPOM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghusa: marauTHBIC TIONMIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, celicMorpad.

Texnonozusn: pUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTATEIb
SIkoOu, reHepaTOp TMEPEeMEHHOI0 TOKa, WHAYKIMOHHAs TIe4Yb, JHUHHU JJICKTpOIepesaad,
DIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHHKH, sIEPHAsi SHEPreTUKA U IKOJIOTHYECKHUE aCIIeKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

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

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

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

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

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

e CrocOOHOCTH OLIEHUWBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHMA:

® OCTETHYECKOE OTHOUIEHHE K MHpY, BKJIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA,

npuCyIIero Gpusnvyeckon HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (U3UKU Ha
IPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UIAHUPOBAHHE U OCYIIECTBJICHUE JIEHCTBHI B OKpY»Karollel cpeie Ha OCHOBE 3HAHHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKON HAaMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTpUBAEMBIX (pU3HUECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU IOCJIEACTBUN AESITEIBHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMHU U METOJaMU (PU3UUIEeCKOU
HaYKU;

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHus 3amad  (PU3MYECKOTO COJEPKAHUS, MPUMCHCHHIO PAa3JIMIHBIX METOJOB
[MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MTPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallU3MpOBaTh 3a/lady, BBIABUTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIIOBHSIX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PHU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEIEATEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBUThb HpO6JI€MBI " 3a1a4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU MTOTYYCHHS MHPOPMAITUHU (PU3HUECKOTO COIePKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IMOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (hOPM IIPEICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIb30BaTh CPEJCTBA HH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (DU3MUYECKOTO COJEp)KaHUS B pa3INYHBIX (opmarax ¢ y4éTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

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

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKHU U BO BHE-YPOUHOIl 1€ATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JTOCTHIKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIH C
y4€TOM MHEHHMI YY4aCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO yYaCTHHUKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3UIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH HMHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEIbHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHMS PaCYETHBIX U KAYECTBEHHBIX 3a/ad, IJ1aH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yUETOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
peleHune;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

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

UCIIOJIb30BaTh MPUEMBI pe(uUIEKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOIO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIA

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/IH y O6y‘IaIOIJ_[I/IXCH COBCPHICHCTBYCTCA SMOIMOHAILHBIN
HHTCIICKT, npez[nonaralomnﬁ C(i)OpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTD 32 CBOE IMOBEICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIOYAIOUICH CTPEMIICHUE K JOCTHXKCHMIO LIEJIH U YCHEXY,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;
OMIIaTuH, BKJIIO‘-I&IOHIeﬁ CHOCOOHOCTHh MOHUMAThH SMOIHOHAJIBHOC COCTOSIHHUC PYI'UX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YyUAIOIIUXCSI YMEHUI!

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM HayYyHO! KapTHUHE MUPA, 3HAUEHUE ONIUCATEIbHOU, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QYHKUUI (PU3MUECKOW TEOpHH — MEXaHHKH,
MOJIEKYJISIPHOM (DM3UKH U TEPMOJUHAMUKY, POJIb (PU3HUECKOI TEOPUH B POPMUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NYECKUX Tel U IPOLECCOB (SIBICHUMN):
MHepLHalbHas CHUCTEMa OTCU€Ta, aOCONIIOTHO TBEPAOE TENO, MaTepHaibHas TOYKA,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOTHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEH ra3a, >KUKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO) Tella, UIealbHbIN ra3, TOYSUHbIN 3apsl, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE IPOLECCHl W SIBICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
["anunes a1 CKOPOCTU M IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHILIUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATNOTEHHUS, 3aKOHbl COXpPAaHEHMs UMIyJbca U
MEXaHUYECKOI 3HEPIruu, CBSA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOH 3HEpTuu,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), MPU STOM MCIOIb30BaTh MaTeMaTHYeCKOe
BBIPQKEHUE 3aKOHOB, YKa3blBaTh YCIOBHS HPUMEHHUMOCTH (U3UYECKHX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOpOro H TpPeThero 3akoHOB HproTOHA, 3aKOHOB
COXpAHEHHUs UMITYJIbCa U MEXaHNYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbBIE
nonokeHuss MKT u 3akoHbI MOTEKyIsspHON (PU3UKU U TEPMOJIMHAMUKY (CBSA3H AaBJICHUS
UJeaNbHOrO ra3a CO CpeIHEW KUHETHYECKON H3HEepruedl TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpaLEHN ero MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEAHEN KHHETHUECKON
SHEpPrueil TEIUIOBOTO JBMKEHMSI €ro YacTHl], CBS3b JaBJICHHSA HJAEaJIbHOTO ras3a ¢
KOHILIEHTpaluenl MOJIEKYJ M €ro TeMIiepaTypoii, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaX),
IIPU 3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBAThb YCIIOBUS
IIPUMEHNMOCTH ypaBHeHUs: MenneneeBa—KnaneipoHa;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIOIb3ys OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsija,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX TTOJIEH, IPU ITOM YKa3bIBas yCIOBUS NPUMEHUMOCTH 3aKoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHHMs: 3aKOHbI OMa Ui ydacTKa LIeNU U JJid
3aMKHYTOH aseKkTpuyeckoi 1ienu, 3akoH /xoynsa—Jlenna, npasuia Kupxroda, 3akoHbl
Ddapanes 1715 2JIEKTPOIU3A);

ONMMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBJICHMS, HCIOIb3Yys BEJIUYUHBL: IEpEMEIIEHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLIMAJIbHAsl SHEPrusi, KUHETHYecKas HHEeprus, MexXaHudeckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIA TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS,
MOITHOCTb, SHEPTHs B3aMMOIEHCTBHSI Tea ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopManuu MpyXHHbI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSISI SHEPIUs UI€ATbHOTO 0JTHOATOMHOTO Tra3a,
paboTa wuIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIUIOBOTO JIBUTATElNsl; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO I1apa B BaKyyMe W B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTATUYECKOrO TIOJSA, PA3HOCTh IOTEHIIMAJIOB,
JNEKTPOABIIKYILAs CHJIA, CUJa TOKa, HamlpsyKeHHE, MOLIHOCTh TOKA, 3JIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJEHCAaTOpa, COPOTUBJICHUE yYacTKa IEMH ¢ T0CIIe10BaTEIbHBIM
U TapauIeIbHBIM COEAMHEHHEM PE3UCTOPOB, DHEPIUs JJIEKTPUUECKOTO IOJIA
KOHJEHCATOPa;



00BSICHATH 0OCOOCHHOCTH MPOTEKaHUS (PU3NUECKUX SBJICHUN: MEXaHHUECKOE JIBHKCHHE,
TEIIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
muddy3us, ucmapeHue, KUIMCHWE W KOHACHCAIWsS, TUIABIICHUE WM KPUCTAILTU3ALUSA,
HAIpaBJIEHHOCTh  TEIUIONEpeaauu, JJEKTpU3alus Tel, SKBUIIOTEHLHAJIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOIO TPOBOJIHUKA;

MIPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPEUIHOCTEW W3MEPEHUH, JIeNaTh BBIBOABI IO
pe3yJbTaTaM MCCIIEI0BaHuUS;

MPOBOANTH KOCBEHHBIC H3MEpPEHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOHPATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE K OTHOCHTEIHHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI MO MTPOBEPKE MPEIOKEHHON TUMOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyU€HHBIE PE3yIbTaThl U
JIeJIaTh BBIBOJI O CTaTyCe MPEI0KEHHONW MMIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MpPaKTUKyMa U y4eOHO-HCCIEI0BAaTENIbCKOW M IPOEKTHOM
JESATEIbBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyI0BaHus;

pemaTh pac4E€THBIC 3a/1a4H1 C SIBHO 3aJaHHOH U HESIBHO 3aJaHHON (DU3HYECKON MOJICITBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJENH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIATBl (PU3WYCCKUX TEOPUU TIPH WCIIOIB30BAHMH MATEMAaTHYECKUX METOOB
peuieHus 3a7av, MPOBOAUTH pacy€Thl HA OCHOBAHMM HMEIOIIMXCS JaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (M3MKH, a TakKe WHTEeTpaliy 3HaHWM W3 JPYTUX IPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpOod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS JIJIsi OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MIPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpa, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILecCaMH, C TIO3HIIMHA
9KOJIOTHUYECKOM 0e30MacHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
IPUPOJIONIONB30BaHUH, a TaKXKe Pa3yMHOM HCIOJb30BaHUU JIOCTH)KEHUN HAyKd U
TEXHOJIOTHH JIJIsl TaTbHEHUIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MIPUMEHSATH Pa3JINYHbIE CIIOCOOBI pabOTHl ¢ MH(pOPMANHEH (PU3HIECKOTO COIEPKAHUS C
UCTIONIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TPU ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
Y TPEIbSBICHUS Yy4eOHON M HAYYHO-TIOMYJISIPHON MH(POPMAINH, CTPYKTYPUPOBAHUS U



UHTEpIpeTanuyd WHPOPMAIINHU, TTOTYICHHON M3 PAa3JIMYHBIX MCTOYHHKOB, KPUTHUECKH
AHATM3UPOBATh TONy4yaeMyl0 MH(POPMAIUI0O U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINH;
NPOSIBIISATE  OPTaHU3ALMOHHBIE H TO3HABATEIbHBIC YMEHHS CaMOCTOSITEIIEHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBHIMOJHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX PaloT;

paboTaTh B TpyIIe C WCIOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, IUIAHHPOBATH
paboTy TpYIIBL, palMOHAIBLHO PACHPEACIATh JEATSIFHOCTh B HECTAHJIAPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

NOPOSIBIISATE  MOTHUBALMIO K Oynymed 1podecCHOHATbHOW — JIEATEIBHOCTH IO
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COLUAIBHOW U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JESITEIBHOCTH YEI0BEKA U
JAIBHEHWINIEM  HAy4yHO-TEXHUYECKOM  Pa3BUTHH, 3HaYCHHE  ONMCATEIIbHOU,
CUCTEeMATHU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUM — JIJIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢u3uku, ponb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MECTO (pu3Myeckod KapTUHBI MUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJE;

pas3yinyaTh yCIOBUS IPUMEHUMOCTH MOjieel (U3NYEeCKUX Tel U MPOLECCOB (SABICHUMN):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMAaTUYeCKUHd MAasTHUK, UACAJIbHBIM MPYKUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIM KOHTYp, TOHKAas JMH3a, MOJeNIeH
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJEIIN CBETA;

paznuuath ycloBUsS (TpaHUIlBL, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (QYHAAMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
WCITOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJJIEKTPOAVMHAMUKM M CHEUUAIbHOM TEOopUun
OTHOCUTEJIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsja, cwia Amrepa, cuiia
JlopeHnia, 3aKOH D3JEKTPOMarHUTHOM MHAYKIMM, npaswio Jlenma, cBszp JOC
CaMOMHYKIUU B 3JIEMEHTE JIEKTPUYECKON LIENIH CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

aHAJTM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOIIECCHI U SIBIICHUS, UCIIOJIB3YsI TIOJIO0KEHHUS
KBaHTOBOH (u3uku (ypaBHeHue OuHIITENHHA 11 QoTod3ddexTa, mepBold U BTOPOM
mocTynaTel bopa, MpUHIMIT COOTHOIIEHHs HeompeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3apsJ0BOr0 U MAacCOBOI'O YUCE U DHEPIUH B SNCPHBIX PEAKLUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

OIUCHIBATh (PU3MUYECKHUE MPOLECCH! U SBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
AIIEKTPUYECKOTO I10J1s, TOTEHIIUA YJIEKTPOCTATUYECKOI O T10JIs1, Pa3HOCTH ITOTEHIUAJIOB,
3JIEKTPOJABIKYIIAs CWJIA, WHAYKIMS MArHATHOIO TIOJIA, MAarHUTHBIA TMOTOK, CHJIA



Amnepa, MHIYKTMBHOCTb, JJEKTPOJBMXKYINAs CWIa CaMOMHIYKLIMU, DHEPIus
MarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYINbC, TIOJIHAS SHEPTUs,
SHEPTHUs TIOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO H
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMArHUTHAS
UHAYKLMS, CAMOMHAYKIIMS, Pe30HaHC, MHTepdepeHLns BoIH, Audpakius, aucnepeus,
MOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (poroaddekr), ansha- u
Oera-pacmagsl saep, raMMa-u3JIydeHue sjaep, pusnuecKkue MPUHIMIBI CTIEKTPATbHOTO
aHanu3a ¥ paboThI J1a3epa;

OTIpeNeNATh HalpaBieHUEe WHAYKIUU MAarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHia;

CTpPOUTh H300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEePUCTUKY;

NPUMEHATh OCHOBOINOJIAralOIIMe aCTPOHOMUYECKHE TMOHATHS, TEOPUHM W 3aKOHBI IS
aHanu3a U 00bsICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BE3AHBIX
cUCTeMaXx, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHSI HEOECHBIX TeJl, YBOJIOINH 3BE3T U
Bcenennoii;

IPOBOJUTH HCCIIEAOBAHUE 3aBHUCUMOCTEH (DPU3MYECKHX BEIMYHMH C HCHOJIH30BAHUEM
IPSAMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEJIMYUMH B BHUAE TIpaduKoB C y4éTom
aOCOJIIOTHBIX ~ TOTpEIIHOCTEeH W3MEpeHuil, JenaTh BBIBOABI IO  pe3ysibTaTaMm
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3MUYECKMX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAIIHBIA METOJ HM3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

IIPOBOJTUTH OITBITHI TIO MTPOBEPKE MPEATIOKEHHON THITOTE3BI: ITITAHUPOBATH SKCIIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAIHLHYIO YCTAHOBKY, aHAJTM3UPOBATH MTOJTy4YEHHBIE PE3YIbTAThI U
JieNiaTh BBIBOJI O CTaTyce NPEeASIOKEHHON TUIIOTE3bI;

OTHCBHIBATH METO/IbI MTOJTyYSHHSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;,

coOuoiaTh MpaBmiia 0€30MacHOTO TPyAa NMPH MPOBEACHUU HCCIIEAOBAHWA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U TNPOEKTHOU
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPHUTENbHBIX YCTPOHCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESBHO 33JJaHHOM (PU3NYECKOM MOEIbIO:
Ha OCHOBAaHWHW aHalM3a YCIOBHS BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINe
TpeOOBaHUSAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHI
(Gu3nUecKuX TeOpuil MpHU MCIOJIb30BAaHUM MAaTEeMAaTHYECKUX METOJIOB peIIeHus 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUYU UMEIOIINXCS JAHHBIX, aHATU3UPOBATh PE3YJIbTATHI U
KOPPEKTHPOBATH METO/IbI PEIICHHSI ¢ YIETOM MOJTyUYEHHBIX PE3YIIbTAaTOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyrolue MPUMEHeHUs 3HAaHUN U3 Pa3HBIX pa3/ieioB
Kypca (QH3WKH, a TaKKe WHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA: BBICTpaMBaTh JIOTMUECKYIO ILIEMIOYKY PACCYXJIEHHHl C omopoi Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS [T OOBSICHEHHS OCHOBHBIX MPHHITUIIOB PabOTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHUECKUX MPOLECCOB,;



MPUBOUTH MPUMEPHI BKIIAa POCCUUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHiA;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (PU3MYECKHMMH TMpoIeccaMu, C TO3HIIHMA
HKOJIOTHYECKOM 0e30MMacHOCTH, MIPEICTaBICHUIA 0 paroHaIbHOM
PUPOJIONIONB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3IM4HbIe CIIOCOOBI paboThI ¢ HHGOopMalueil GU3NYECKOro coaepKaHus ¢
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, TIepepaboTKu
U MPEAbSBIICHUS YIeOHON W HAYYHO-TIOMYJISIPHOW WH(OPMAIIUU, CTPYKTYPHPOBAHUS H
UHTEpIpETalui UHPOPMAINH, TOTYYCHHOW U3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
AHAJIM3UPOBATh MOJy4yaeMyl0 MHGOpPMAIUIO U OICHUBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TAK M HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINN;
MPOSBISATh OpPraHM3allMOHHBIE M MO3HABATENbHBIE YMEHHS CaMOCTOSTEIbHOIO
NPUOOPETEHUST HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS IPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYIIE C HCIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpYIIbI, pPalMOHAIBHO pacCHpeNeNsiTh AeSITeNbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

IOPOSBIATE MOTHUBAaLMIO K Oynymed mnpodecCHOHATbHOW — JIEATENBHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIECKOTO TTPODHUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N KoimuecTBo 5
[
h HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI JacoB JCKTPOHHbIE (1M PpPOBLIC)
n/n o0pa3oBaTesibHbIE pecypchbl
Bcero
Pasznea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunslii MeTO O3HAHUS IPUPOLBI 6 LTOP: http://school-collection.edu.ru/
Wroro mo pazneny 6
Paznea 2. MEXAHUKA
2.1 KunemaTtuka 10 ILIOP: http://school-collection.edu.ru/
2.2 Junamuka 10 LIOP: http://school-collection.edu.ru/
2.3 Craruka TBEpAOro TENIA 9) LTOP: http://school-collection.edu.ru/
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 ITOP: http://school-collection.edu.ru/
Hroro no paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUMHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 16 ITOP: http://school-collection.edu.ru/
3.2 TepmonnHamuka. TennoBble MalTuHbI 20 LIOP: http://school-collection.edu.ru/
3.3 ArperatHble cocTosiHUS BenecTBa. Da3oBbie nepexoabl 14 LIOP: http://school-collection.edu.ru/
Hroro no paszneny 50
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DIEeKTPUUECKOE MOJIe 24 ITOP: http://school-collection.edu.ru/
4.2 [TocTOSIHHBIN MEKTPUUYECKUI TOK 24 LTOP: http://school-collection.edu.ru/
4.3 Toxu B pa3IMyHbIX cpenax 6 ITOP: http://school-collection.edu.ru/
Hroro mo pazaeny 54
Pasgen 5. PU3UNUECKUH IPAKTUKYM
5.1 Du3nYeCcKuil TPAKTUKYM 16 LIOP: http://school-collection.edu.ru/
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Hroro no pazneny

PesepBHOE Bpems

16

LIOP: http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170



http://school-collection.edu.ru/

11 KJIACC

KouunyecTBo 5
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI 4acoB JCKTPOHHbIE (1M GpOBLIC)
o0pa3oBaTe/bHbIE Pecypchl
Bceero

Pazpnen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe 1oJje 14 IIOP: http://school-collection.edu.ru/
1.2 DNeKTpOMarHuTHAsE UHIYKIHS 13 LTOP: http://school-collection.edu.ru/

Uroro no pazneny 27

Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4eckue KoaeoaHus 10 ILIOP: http://school-collection.edu.ru/
2.2 DNeKTpOMarHuTHbIE KoJieOaHus 15 LIOP: http://school-collection.edu.ru/
2.3 MexaHnYeCKUEe U 3J1€KTPOMATHUTHBIE BOJIHbI 10 LIOP: http://school-collection.edu.ru/
2.4 Onrtuka 25 IIOP: http://school-collection.edu.ru/

Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUH OTHOCUTEJBHOCTH

3.1 ‘ Ocnosel CTO 5 ITOP: http://school-collection.edu.ru/
Hroro no paszneny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynspHo-BOTHOBOH Ayain3m 15 LTOP: http://school-collection.edu.ru/
4.2 ®dusuka aToma 5 IIOP: http://school-collection.edu.ru/
4.3 ®du3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHUIL 5 LTIOP: http://school-collection.edu.ru/
Hroro mo pasneny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMHUWU U ACTPOPU3UKHU
5.1 DeMeHTHl aCTPOHOMUU U acTpOPU3UKU 12 LTOP: http://school-collection.edu.ru/
Hroro mo pazaeny 12
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Pasgen 6. PU3UNUECKHIA NPAKTUKYM

6.1 ‘ Du3HYECKUil TPAKTUKYM 16 LIOP: http://school-collection.edu.ru/
Hroro no pazaeny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHHUE
CucremaTtu3zanus 1 0000IIeHHE TPEIMETHOTO COACPKAHUS U
7.1 OTIBITA AEATEIBHOCTH, IPHOOPETEHHOTO MTPH U3YUECHUH 15 ITOP: http://school-collection.edu.ru/
Kkypca ¢usuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOe Bpemst 10 LIOP: http://school-collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koauuect
o/ Tema ypoka BO Y2COB DJIeKTpOoHHbIe HU(pPOBbIE
I Beero o0pa3oBaTe/bHbIE PeCypPChl
1 dusuka — pyHIaMEHTAIbHAS HAYKa O PUPOJIC 1
2 HaquLEﬁ METO/ [T0O3HAHUS U METO/Ibl UCCIIeA0BAHUS (PU3UUECKUX 1
SIBJICHUI
3 DKCIEpUMEHT U TEOpUs B IPOLECCE [TO3HAHUS IPUPOJIBI. 1
HabntoneHue 1 5KkcepuMeHT B GU3uKe
4 CrniocoObl n3MepeHus GU3NYECKUX BeTUUUH. AGCOIIOTHAs U 1
OTHOCHUTEIIbHAS TIOTPEITHOCTH U3MEPEHHUN (PU3NIECKUX BEITMUNH
) BBOHBIN KOHTPOJIb 1
MonenupoBanue B pusuke. Posb u mecto pusuku B popmMupoBaHUN
6 COBPEMEHHOM Hay4yHOW KapTUHBI MUpPa, B IPAKTUYECKON 1
NEeSATEIbHOCTH JIFOAEH
bu6mmoreka LIOP
7 Mexannueckoe nBuxkenue. Cucrema orcueta. OTHOCUTEIBHOCTh 1 https://lesson.edu.ru/lesson/6eb9444f-cda8-
MeXaHU4ecKoro JBuxeHus. [Ipsmas u oOpaTHas 3a/1auu MEXaHUKU 4f7c-988b-
08577ab1bb06?backUrl=%2F03%2F10
Paguyc-BekTop MaTtepralbHON TOUKH, €r0 MPOEKIMH HA OCH ]f?tI;I6SJ'I/I;II(£§cI;r? eIZj[fj)Ej flesson/6eb9444f-cdas-
8 koopauHar. Tpaekropus. [Tlepememenne. Ckopocts. X npoekuyn Ha 1 4f7pc-988b- —
OCH KOOpAHHAT 08577ab1bb06?backUrl=%2F03%2F10
9 PaBrOMEpHOE npﬂMonHHeﬁ?oe neuxenue. ['paduyeckoe onncanue 1
PaBHOMEPHOTO MPSIMOJIMHENHOTO IBUKEHUS
10 CrnoxxeHue nepeMeleHuil u ckopocteil. Pemenue 3agau 1 ;1“;55(%3:”%;%%
11 HepaBHoMepHOe BHKeHME. MTHOBEHHAs1 CKOPOCTh. Y CKOPEHHE. 1

[IpsimonnHENHOE NBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM



https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://phys-ege.sdamgia.ru/test?id=5045025
https://phys-ege.sdamgia.ru/test?id=5045025

Fpa(bI/I‘IGCKOC OIIMCaHHuEC HpHMOJ’IHHCﬁHOFO JABWXKEHUS C ITIOCTOSIHHBIM

12
YCKOpEHUEM
bubmuorexa [IOP
13 CBoOoaHoe majieHre. Y cKopeHrue CBOOOHOTO TaICHHS. 3aBUCUMOCTD https://lesson.edu.ru/lesson/4bdf238a-7e3a-
KOOp/MHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHU U UX rpaduku 42b3-bc3f-
3162c11442cb?backUrl=%2F03%2F10
14 JIBu>KeHMeE Tena, OpOILIEHHOT0 MO YIJIOM K TOPU30HTY
KpuBonuneirinoe nBmxeHune. [[BHKeHUe 110 OKPY>KHOCTH. YTJIOBas U
15 JuHeWHas ckopocTs. Ilepron u yacrora. LleHTpocTpeMuTensHoe U
IIOJTHOE YCKOPEHHUE
16 CamocrositenbHas padbora no teme "Kunemaruka"
IIepBeb1if 3ak0oH HproToHa. THEpIMaIbHBIE CUCTEMBI OTCYETA.
17 [Ipunuun otHOocuTenbHOCTH ['anunes. HemnepuuaibHble CUCTEMBI
oTCU€Ta
bubmuorexa [IOP
18 Cwuna. PaBrogelicTByromas cuna. Bropoit 3akon Herotona. Macca Zggigtlaisds_on.edu.ru/Iesson/f6508025—0043—
371cab4d8f13?backUrl=%2F03%2F10
19 Bzanmoneiicteue ten. Tpernit 3akoH HeroToHa
20 [Ipunuun cynepno3uinuu cui. Penenre 3a1ay Ha IpUMEHEHUE
3ak0oHOB HproTOHA
bu6mmoreka [IOP
21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALMOHHON U https://lesson.edu.ru/lesson/702e7550-a247-
MHEPTHOU Macchl 4ee7-a403-
014291658319?backUrl=%2F03%2F10
22 Cuia TSOKECTH U yCKOPEHHE CBOOOTHOTO TaIeHUS
23 JIBrokeHre HeOECHBIX TeJ M MX UCKYCCTBEHHBIX CTyTHHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kerepa
24 Cuna ynpyrocru. 3akoH ['yka. Bec tena
bu6mmoreka [IOP
o5 Cuna tpenus. [Ipupoaa u BuabI cui TpeHus. J{BuxeHue B KUIKOCTH https://lesson.edu.ru/lesson/e77b838d-acae-

U Ta3e ¢ y4€TOM CUJIbl COTIPOTHUBIICHUS CPEIbI

499c-ad7c-
d6454fad35c2?backUrl=%2F03%2F10



https://lesson.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb?backUrl=%2F03%2F10
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https://lesson.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10
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https://lesson.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2?backUrl=%2F03%2F10

26

Hasnenue. I'uapocraruueckoe gapienue. Cuina Apxumena

AbcomtotHo TBepaoe Teno. [loctynaTensHoe U BpamareabHOe

27 JIBUKEHUE TBEPIOTO Telia
bubmuorexa [IOP
https://lesson.edu.ru/lesson/6184a622-d203-
28 MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHusl. [1neuo cuisl 479d-bd27-
0513086c55d9?backUrl=%2F03%2F10
29 CrnoxxeHue cuil, IPUIOKEHHBIX K TBepiomy Teny. LleHTp Tsbkectn
Tena. Y CIOBUS paBHOBECHs TBEPAOIo Tena. Byl paBHOBeCHS
Caitt ®PU3UKA
https://sites.google.com/d/1pkRwbxNsxC82Y
30 Pemenwue 3amau fx1ZWulL a-
3r94ug_OBy/p/1JdyL gvQFUtWulp9zWyt80
GmAIG6TNjQyp/edit
31 KonTponbhast padota no teme "Ilunamuka. Cratuka TBepaoro tena'"
Nmmynbsc MaTepraibHON TOUKHU, CUCTEMbI MaTePUATBHBIX TOUECK.
32 LlenTp Macc cucTteMbl MaTEpUATIbHBIX TOYEK. TeopeMa 0 ABUKEHUU
IIEHTpa Macc
33 Nmmysnbe cuibl U H13BMEHEHUE UMITYJIbCa Teja. 3aKOH COXPAHECHHS Caiitr PEHTY EI'D https://phys-
“MIyJibca. PEakTUBHOE IBUKEHHE ege.sdamgia.ru/test?id=5233297
34 MowmeHT umIynbca MarepuanbHoil Touku. [Ipeacrasienue o
COXpaHEHWH MOMEHTA UMITYJIbCA B IICHTPATBHBIX MOJISIX
but6mmoreka [IOP
https://lesson.edu.ru/lesson/7085bd7f-8064-
35 Pemenwue 3amaq
4cel-abe7-
132h92a518f2?backUrl=%2F03%2F10
36 Pabota cwibl Ha MaioM U Ha KOHEYHOM TiepemenieHnu. [ 'padudeckoe
npecTaBieHne paboThl CHIIBI. MOIIHOCTD CHITBI
37 Kunernueckas sneprus. Teopema 00 U3MEHEHUN KUHETHYECKOI Caiit PEITY EI'D https://phys-
SHEPIUH MATEPUAIILHON TOYKH ege.sdamgia.ru/test?id=5238240
38 IloTennuanpHbBIe ¥ HEMMOTEHIIMAIBHBIE CHIIBL. [loTeHnansrHas but6mmorexa [IOP

sHeprus. Bropast KocMuueckasi CKOpOCTb

https://lesson.edu.ru/lesson/ef2a4836-b49d-



https://lesson.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9?backUrl=%2F03%2F10
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1JdyLgvQFUtWulp9zWyt8OGmAI6TNjQyp/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1JdyLgvQFUtWulp9zWyt8OGmAI6TNjQyp/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1JdyLgvQFUtWulp9zWyt8OGmAI6TNjQyp/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1JdyLgvQFUtWulp9zWyt8OGmAI6TNjQyp/edit
https://phys-ege.sdamgia.ru/test?id=5233297
https://phys-ege.sdamgia.ru/test?id=5233297
https://lesson.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2?backUrl=%2F03%2F10
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https://lesson.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10

476a-9b8d-
29c3d4cef324?backUrl=%2F03%2F10

TpeTBH KOCMHUYECKasA CKOPOCTb. CBs13b pa6OTBI HEIMOTCHUHAJIBbHBIX

39 CHJI C U3MEHEHHEM MEXaHUYECKOM SHEPTHU CUCTEMBI Tell. 3aKOH 1
COXpaHEHMs MEXaHUYECKOM SHepruu
but6mmoreka [IOP
40 VYrpyrue u Heynpyrue CTOJKHOBEHHS. Y paBHeHHE bepHymum s 1 https://lesson.edu.ru/lesson/c9711d86-4dd8-
HICAILHON JKUIKOCTH 4033-9fa7-
75eceaba216d?backUrl=%2F03%2F10
41 KonTponbHas pabota o Teme "3aKOHbBI COXpaHEHUS! B MeXaHUKe" 1
42 ®dusnueckuil npakTukyM 1o teme "MzydyeHue HepaBHOMEPHOIO 1
JBIKEHUS C LIETBIO OMPEICSICHUsI MTHOBEHHON CKOPOCTH"
43 ®dusnueckuil npakTukym no teme "VMccinenoBanue 3aBUCUMOCTH 1
nepro/ia 00pamieHus KOHMIECKOro MasTHUKA OT ero MmapaMeTpoB”
44 ®duznyeckuil npakTukyM no teme "MccnenoBanue 3aBUCUMOCTH ITyTH 1
OT BPEMEHH NIPH PaBHOYCKOPEHHOM JBM>KEHHH"
45 ®dusnueckuil npakTUKyM 1o Teme "Vzydyenue 1BUKEHUs Tena, 1
OpOILIEHHOTO TOPU30HTAIBHO"
®uznyeckuil npakTukym 1o teme uinu "[IpoBepka runoressl o
yM
46 HE3aBUCHUMOCTH BPEMEHU JIBUKEHUs OpyCcKa IO HaKIIOHHOH 1
IJIOCKOCTH Ha 3aJIaHHOE PacCcTOSIHUE OT €ro Macchl'”
®duznyeckuil npakTukym 1o teme "MccnenoBanue 3aBUCMIMOCTH CHIT
47 YIIPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3UHOBOM 00paslie, OT ux 1
nedopmaruu’
48 dusnueckuil mpakTUKyM 1o Teme "M3mepenne ko3 dunrenta 1
TPEHUsI IO BEJIMYMHE YriIoBoro kKoddduimenta 3aBucumoct Frp(N)"
49 ®usnueckuil NpakTUKyM 1o Teme "MccnenoBanue ycaoBun 1
paBHOBECHSI TBEPAOIO TENA, UMEIOLIETO OCh BpalieHus"
50 duzndeckuil NpakTuKyM 1o teme "M3MepeHne KHHETHUECKON 1
SHEPTHUH TeJla IO TOPMO3HOMY ITyTH"
51 PazBuTune npenacraBieHuii o npupojie TemioTbl. OCHOBHbBIE 1 bubnmnoreka [IOP

nonoxerns MKT. luddysus. BpoyHoBckoe nBuxenne

https://lesson.edu.ru/lesson/3ae96c60-646f-



https://lesson.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
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https://lesson.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10

449b-93d5-
736acd86bdad?backUrl=%2F03%2F10

CrtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIbIX Tel. XapakTep

52 NBIDKEHUSA U B3aUMOIEHCTBUSI YaCTUI[ BEI[ECTBA 1
53 Macca u pazmepsl Mosekyl (aToMoB). KonuuecTBo BeliecTsa. 1
[Tocrosnnas ABoraapo
54 Temneparypa. TemoBoe paBHoBecue. [lIkana [{enbcus 1
55 Pemenue 3amau 1
56 Wneanbueiii ras3. I'a3oBbie 3aKOHEI 1
Caiitr P13UKA
https://sites.google.com/d/1pkRwbxNsxC82Y
57 VYpasuenue MenpeneeBa-Knanelipona. Pemenue 3amau 1 fx1ZWulLa-
3r94ug_OBy/p/1krBUgZfkGHIteX SSY3Sh
wavieyrl43m/edit
58 AbcomroTHas TemrepaTypa. 3akoH J{anpToHa 1
59 N3omnponeccel B H1€adbHOM T'a3e C NOCTOSHHBIM KOJIMYECTBOM 1
BEIECTBA
60 I'paduueckoe nmpeacraBaeHne U30MPOIIECCOB: U30TEPMa, U30X0Pa, 1
n3obapa
61 OcHoBHoe ypaBHeHne MKT 1
Googl_dopma
https://docs.google.com/forms/d/1vjfbx4Ea4l
62 Pemenne sanay 1 CCjNEtYiaJxW8chl-
Zb7L pOyOLS4EKChM/edit
Caiit PU3UKA
CBs13b a0COJIFOTHOM TEeMIIEpaTyphbl TepMonHHaMquCKoﬁ CHUCTEMBI CO https://sites.qgoogle.com/d/1pkRwbxNsxC82Y
63 CpeIHeW KHHETUIECKON YHEprUuel MOCTYNaTeIbHOTO TEMIOBOTO 1 fx1ZWul a-
JIBMOKEHUS €€ YacTHI] 3r94ug_OBy/p/12iimebBS7kvFidmPvj KTN
TFluuhl3dd/edit
64 O0600mieHne u cucremarusanus 3Haunii o reMe "OcHoBsl MKT" 1
65 AKP o teme "Ocunossr MKT" 1
66 AKP o teme "Ocunossr MKT" 1



https://lesson.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad?backUrl=%2F03%2F10
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1krBUgZfkGHIteX_SSY3ShwavieyrI43m/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1krBUgZfkGHIteX_SSY3ShwavieyrI43m/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1krBUgZfkGHIteX_SSY3ShwavieyrI43m/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1krBUgZfkGHIteX_SSY3ShwavieyrI43m/edit
https://docs.google.com/forms/d/1vjfbx4Ea4lCCjNEtYiaJxW8chI-Zb7LpOyOLS4EKChM/edit
https://docs.google.com/forms/d/1vjfbx4Ea4lCCjNEtYiaJxW8chI-Zb7LpOyOLS4EKChM/edit
https://docs.google.com/forms/d/1vjfbx4Ea4lCCjNEtYiaJxW8chI-Zb7LpOyOLS4EKChM/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/12iimebBS7kvFidmPvj_KTNTFIuuhI3dd/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/12iimebBS7kvFidmPvj_KTNTFIuuhI3dd/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/12iimebBS7kvFidmPvj_KTNTFIuuhI3dd/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/12iimebBS7kvFidmPvj_KTNTFIuuhI3dd/edit

TepmoanHamuyeckasi cucTeMa. 3aJlanie BHEIHUX yciaoBuid s T/
cucreMbl. Bueninue u BHyTpeHHue napamerpsl. I[lapamerpst T/{

67 CUCTEMBI KaK CpEHUE 3HAYEHHU BEJINYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOITMYECKOM YPOBHE
68 HyneBoe Hauano tepmoanHaMuku. CaMOIIpOU3BOJIbHAS pelaKcalus
TJI cuctembl K TEIJIOBOMY PaBHOBECHIO
69 Mopenb HJleabHOTO rasa B TePMOJMHAMHUKE. YcnoBus
MIPUMEHHUMOCTH ATOU MOEIIN
70 VYpaBuenne MeHneneeBa-Kianeliposa v BeIpaXeHuUe JJIs1 BHYTPEHHEN
SHEPIUU
el BoipaxxeHue a1 BHyTpEeHHEN SHEPTruU OAHOATOMHOTO UAEAIBHOTO
ra3a. KBazucratuueckue 1 HeCTaTHUECKHUE IPOLIECCHI
bubmuorexa [IOP
79 OneMeHTapHas paboTa B TepMoIuHaMUKe. Beraucienue paboThl 1Mo https://lesson.edu.ru/lesson/c821465e-b8d5-
rpaduky nporecca Ha pV-nuarpamme 4cb4-9052-
633b8f4e8fc4?backUrl=%2F03%2F10
73 Tennonepenaya kak cnocod U3MeHeHus BHyTpeHHel sHeprun T/
CUCTEMBI 0€3 coBepIleHUsI pabOThI
74 KoHBeknusi, TermnonpoBOAHOCTb, U3JIIy4EHUE
75 KomnuectBo Tennorsl. TemtoéMKOCTh Tena. Y aenbHas U MOJIsIpHas
TEIUIOEMKOCTH BEILECTBA. Y JIeNbHAs TEIUIOTA CrOPaHus TOIUIMBA
N Caiit PEITY EI'D https://phys-
76 Pacuér konuuecTBa TEMIOTH IPU TEILUIONEpEaUe eqe.sdamaia ru/test?id=6953209
. Caiit PEITY EI'D https://phys-
77 [TonsTre 06 aqnabatHom npouecce. [lepBoIit 3aK0H TEPMOIUHAMUKH eqe.sdamaia. ru/test?id=6919492
bu6nmoreka [IOP
78 KonnyecTBo TemnoTs u paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH https://lesson.edu.ru/lesson/ec7675d9-6af4-
sHepruu T/] cucremsl 4eeb-bbfe-
51a0a1d0ff87?backUrl=%2F03%2F10
79 BTtopoii 3ak0H TepMOIMHAMUKY JJ1sI PABHOBECHBIX 1 HEPABHOBECHBIX
npoueccoB. HeoOpaTuMocTh MPUPOAHBIX MPOIECCOB
80 [Ipunnumne! aeictBus Ternosbix MamuH. KIT bubmorexa LIOP

https://lesson.edu.ru/lesson/189e7f13-02fa-



https://lesson.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4?backUrl=%2F03%2F10
https://phys-ege.sdamgia.ru/test?id=6953209
https://phys-ege.sdamgia.ru/test?id=6953209
https://phys-ege.sdamgia.ru/test?id=6919492
https://phys-ege.sdamgia.ru/test?id=6919492
https://lesson.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941?backUrl=%2F03%2F10

42d6-8dc2-
14104b638941?backUrl=%2F03%2F10

81 MakcumansHoe 3HadeHue KIT/I. Iuxn Kapro 1
82 Pemenue 3amau 1
83 DKOJIOTHYECKHUE aCTICKThI MCIIOJIb30BaHUS TEIJIOBBIX JIBUTATEIICH. 1
TemnoBoe 3arpsi3HEHUE OKPYKAKOLIEH CPeIbl
84 Pemenue 3amau 1
85 O06o001eHre U cucTeMaTr3alys 3HaHu| 1o Teme "TepMoarHaMuKa. 1
TernmoBbie MaIIUHBL"
86 KonTponbhas padora no teme "Tepmonnnamuka. TerioBble 1
MaIIuHbI"
87 [TapooOpa3oBanue u KoHeHcalus. Vcrapenue u KumneHue. Y neabHas 1
TEIUI0Ta NapooOpa30BaHUs
Haceimennsie v HeHachIeHHBIE MTaphl. KauecTBeHHAs 3aBUCUMOCTH Bu6mmoteka I{OP
88 IJIOTHOCTH Y JABJICHUS HACBILIEHHOIO Mapa OT TeMIEpaTypbl, UX 1 https://lesson.edu.ru/lesson/3b70bb25-eb13-
HE3aBHCUMOCTh OT 00BbEMa HACKIILIEHHOTO Mapa. 3aBUCUMOCTb 4895-8dd8-
TEMIIEPaTyPbl KUIIEHHUS OT ABJICHHS B )KUIAKOCTH laece4fb3b76?backUrl=%2F03%2F10
Google-nokymeHT
89 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIaKHOCTh 1 http_s:/ /docs.qooql_e.com/ document/d/1ES-
J4aj2SRDYamtGjXCrn5hATIr-
jXCbv2TKCimeS-k/edit?usp=sharing
90 Pemenue 3amau 1
but6mmoreka [IOP
91 Tsépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS 1 https://lesson.edu.ru/lesson/e5a85fa8-8c32-
CBOMCTB KpHCTAJUIOB 4481-a750-
c4ab6d1b5eb5?backUrl=%2F03%2F10
92 [TnaBnenue u kpucraum3anus. Y aeiabHas TeTUI0Ta TUTaBICHHUS. 1
Cybnumarus
93 Hedopmaruu TBEpAoro Tena. Pactsokenue u cxarue. Casur. Monynb 1
HOwura. Ilpenen ynpyrux nedhopmaruit
94 TennoBoe pacMpeHne KUIKOCTEN U TBEPIBIX Tel. AHTAPMOHU3ZM 1

TEIUIOBBIX KOJIEOAHMI qacTul BCIICCTBA



https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76?backUrl=%2F03%2F10
https://docs.google.com/document/d/1ES-J4aj2SRDYamtGjXCrn5hATIr-jxCbv2TKCimeS-k/edit?usp=sharing
https://docs.google.com/document/d/1ES-J4aj2SRDYamtGjXCrn5hATIr-jxCbv2TKCimeS-k/edit?usp=sharing
https://docs.google.com/document/d/1ES-J4aj2SRDYamtGjXCrn5hATIr-jxCbv2TKCimeS-k/edit?usp=sharing
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5?backUrl=%2F03%2F10

95

[Ipeobpa3zoBanue sHepruu B Pa3zoBbIX Mepexoax

96 VYpaBHEeHHE TEIJIOBOTO OaaHca
Caiit ®U3UKA
https://sites.google.com/d/1pkRwbxNsxC82Y
97 Pemenwue 3amau fx1ZWulLa-
3r94ug_OBy/p/11qc5sXmMMTCAZ5GM9kGU
DuL7XeYIly44Kx/edit
98 [ToBepxHocTHOE HaTskeHue. KanniuisipHsle siBiieHus. [{aBnenue non
HCKPUBJICHHON MOBEPXHOCTHIO xkuakoctu. ®opmyna Jlamnaca
99 O06o001eHre u cucTeMaTH3als 3HaHUH 110 TeMe " ArperaTHbie
cocTosiHus BemiecTBa. @a3oBble nepexobl”
100 KonTponbHas padota no Teme "ArperatHble COCTOSIHUS BEILECTBA.
®dazoBble epexo bl
Ouznyeckuil mpakTukyM o teme "M3ydeHne nu30TepMUIecKoro
101  mpomecca (peKOMEHI0BAaHO HCIIOIB30BaHKE U(DPOBOH
nabopaTtopun)"
102 dusndeckuil npakTukyM 1o teme "HccnenoBanue npouecca
OCTBIBaHMUS BelecTna"
103 dusnueckuil mpakTUKyM 1o Teme "M3mepenne kodduirenta
MMOBEPXHOCTHOI'O HATsKEeHUsA"
DnexTpu3aius Tel U e€ IposBIeHUs. DIeKTpUIeCKuii 3aps. JBa bubumorexa LIOP
https://lesson.edu.ru/lesson/fa4d72f8-095a-
104  Buja AJIEKTPUIECKUX 3apsaaoB. [I[pOBOAHUKY, TUINEKTPUKH U 4052-9dc1.-
TOMYNPOBOHHKH 312c833afele?backUrl=%2F03%2F10
105 DneMeHTapHBIN ANEKTPUIECKU 3apsii. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO0 3apsiaa
106 = BzaumonetlicTBue 3apsaoB. Touyeunsie 3apsasl. 3akoH Kynona
Caiit PEITY EI'D https://phys-
107 Pemenue sanad ege.sdamgia.ru/test?id=7193642
bu6mmorexal [OP
. https://lesson.edu.ru/lesson/5311bf95-358b-
108  Dnextpuueckoe none. Ero neficTBre Ha SJEKTPUUIESCKUE 3apsi bl

4ffd-9592-
250826752413?backUrl|=%2F03%2F10



https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1Iqc5sXmMTCAZ5GM9kGUDuL7XeYIy44Kx/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1Iqc5sXmMTCAZ5GM9kGUDuL7XeYIy44Kx/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1Iqc5sXmMTCAZ5GM9kGUDuL7XeYIy44Kx/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1Iqc5sXmMTCAZ5GM9kGUDuL7XeYIy44Kx/edit
https://lesson.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e?backUrl=%2F03%2F10
https://phys-ege.sdamgia.ru/test?id=7193642
https://phys-ege.sdamgia.ru/test?id=7193642
https://lesson.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413?backUrl=%2F03%2F10

HanpspxéanocTs anektpudeckoro nodist. [IpoOHstit 3apsi. JIuaun

109  HanpsHKEHHOCTH BIEKTPUUECKOTO 1moiisi. OTHOPOHOE DIEKTPUIECKOE 1
noie
110 [ToTeHnManbHOCTh ANEKTpOCTaTUYECKOro mnosist. PasHocTh 1
MOTEHIIMAJIOB U HAMIPSDKEHUE
111 [ToTennmanpHas SHEPTHS 3apsaa B SIEKTPOCTATHICCKOM TIOJIE. 1
[ToTenuman 3MeKTPOCTaTUIECKOTO OIS
112 CBs13b HAPSHKEHHOCTHU TOJIS M PA3HOCTH MOTEHIIMATIOB IS 1
ANEKTPOCTATHYECKOTO TIOJIS
113 [TpuHIMIT CynEpnO3UIINY ANEKTPUUECKUX TTOJIET 1
114  Pemienue 3agau 1
115  Ilone toyeunoro 3apsnaa. [Tone paBHOMEPHO 3apsiHKEHHOM cepbl 1
bubmuorexa [IOP
116 [Toste paBHOMEPHO 3apsHKCHHOTO TI0 00BEMY mapa. [lose paBHOMEpHO 1 https://lesson.edu.ru/lesson/eb0d51e2-b6a8-
3apsKEHHON OECKOHEYHOMU TIIOCKOCTH 4a34-ac91-
323c10be2e15?backUrl=%2F03%2F10
117 [TpoBOAHMKY B NIEKTPOCTATUUECKOM TTOJIE. Y CIOBHE PABHOBECHS 1
3apsiIoB
118  JIMpyieKTpPHUKH U TMOJTYIPOBOJHUKH B AJIEKTPOCTATHIECKOM T10JIE 1
119 Konnencarop. D5ekTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh 1
MJIOCKOTO KOHAEHCATOpa
120  TIlapamnenbHOe COeIMHEHHE KOHAEHCATOPOB 1
121 [TocnenoBarensHOE COETUHEHNE KOHIEHCATOPOB 1
122 = Dueprus 3apsHKEHHOTO KOHIIEHCATOpa 1
123 Pemenue 3agau 1
194 JIBWOKCHHE 3apsSKCHHOW YaCTHITBI B OJTHOPOTHOM DIICKTPUICCKOM 1
noie
125  Pemenue 32124 1 Caiit PE]_HY EI'D httgs://ghys-
ege.sdamgia.ru/test?id=7044086
126 O06001enre u cucTeMaTU3aIys 3HaHUH 110 TeMe "DIEKTPUIECKOe 1

moJe"



https://lesson.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15?backUrl=%2F03%2F10
https://phys-ege.sdamgia.ru/test?id=7044086
https://phys-ege.sdamgia.ru/test?id=7044086

127  KontposbHas padoTa o teme "IiaeKkTpudeckoe moJje" 1
128 Cuna toka. [locTosiHHBINM TOK. Y CIOBUS CYIIECTBOBAHUS MOCTOSIHHOTO 1
ANEKTPUUIECKOTO TOKA
129  Hcrounuku Toka. Hanpsokenue u 31C 1
130  3akon Owma ist y9acTka menu. DIEKTPHIECKOE COTPOTUBIICHHE 1
131 3aBUCHMOCTh COIPOTUBIICHUS OJJHOPOIHOTO MPOBOTHUKA OT €r0 1
JUIMHBI U TJIOLAIA IOTIEPEYHOT0 CeUeHUs
132  VYnaenbHOE CONPOTHBIICHUE BEIIECTBA. Pemenne 3amaq 1
bubmuorexa [IOP
[TocnenoBarenbHOE, MapaJlIeIbHOE, CMEIIAHHOE COCTMHEHUE https://lesson.edu.ru/lesson/76cdc7ce-3fec-
133 1
IIPOBOJIHUKOB 47c1-b403-
3b906bc3cdee?backUrl=%2F03%2F10
134  Pacuér pa3BeTBIEHHBIX MeKTpHuecKux nenei. [Ipasmia Kupxroda 1
135  Pemenue 3aga4 1
136  Pabota snekTpuueckoro Toka. 3akoH Jkoyns —JleHmna 1
137  Pemenue 3aga4 1
but6mmoreka [IOP
138 MOIIHOCTB 3JIEKTPUYECKOr0 TOKA. TermoBas MOIIHOCTh, BbIAEIsIEMAst 1 https://lesson.edu.ru/lesson/5a575f8b-7¢60-
Ha pe3ucTope 4088-86ee-
59403eb3ea60?backUrl=%2F03%2F10
139  Pemenue 3amau 1
bu6mmoreka [IOP
140  DJIC u BHYTpEHHEE CONMPOTUBIICHUE UCTOYHNKA TOKA 1 thg;:_/;lzeosfs-on.edu.ru/Iesson/4299a390-2bdd-
8ededde91293?backUrl=%2F03%2F10
141  3akon Oma 11t MOTHOM (3aMKHYTOH) 3J€KTPUUYECKOH 1enn 1
bubmuorexa [{OP
142 Pemene 3ama 1 https://lesson.edu.ru/lesson/3b66db43-15e7-
A 4151-a165-
aba9469d2450?backUrl=%2F03%2F10
143  MOMHOCTh HCTOYHHUKA TOKA 1
144  KopoTkoe 3aMbIKaHUE 1



https://lesson.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/4299a390-2bdd-459b-a20f-8ededde91293?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/4299a390-2bdd-459b-a20f-8ededde91293?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/4299a390-2bdd-459b-a20f-8ededde91293?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450?backUrl=%2F03%2F10

145 KonneHcaTop B ienu moCTOSTHHOTO TOKa 1
146 Pemenue 3amau 1
" . . " Caiitr PEHTY EI'D https://phys-
147 Pemenue 3agad no reme "[I0CTOAHHBIN ANEKTPUUECKUN TOK 1 eqe.sdamaia. ru/test?id=8744792
148  Pemenue 3agau o teme "I[locTOSTHHBIN 31eKTpUUeCKUil TOK" 1
149  Pemenwue 3agau o Teme "I[locTOSTHHBIN 37eKTpUUecKuil TOK" 1
O06o061IeHre u cucreMatu3anus 3HaHui 1o Teme "TlocTosTHHBIIM Caiitr PEHTY EI'D https://phys-
150 . " 1 i ;
AJIEKTPUYECKUM TOK ege.sdamgia.ru/test?id=7136078
151  KonrtposbHas padota o teme "I1ocTOsSHHBIN JIeKTpUIECKUi TOK" 1
152 DneKTpruYecKas MPOBOAMMOCTD Pa3IMYHBIX BEIIECTB. DIICKTPUUCCKHUI 1
TOK B MeTaJiax. CBepXImpOBOIUMOCTh
153 DIEKTPUYECKHUI TOK B pacTBOpaxX M paciuiaBax 3JEKTPOJIUTOB. 1
3axonbl Qapasest ISl 3JIEKTPOIU3a
bubmuorexa [IOP
154  Dnekrpuyeckuii TOK B rasax. [lnasma 1 zggzi/égesg?n.edu.ru/lesson/ld?e?df6-9e8f-
a674c98a93bb?backUrl=%2F03%2F10
bu6mmoreka [IOP
. https://lesson.edu.ru/lesson/e15b92e5-0007-
155  Dmnektpuyeckuil Tok B Bakyyme. BakyymHbie mprOopbl 1 4206.a68b-
c6105a5e0a53?backUrl=%2F03%2F10
bu6mmoreka [IOP
. https://lesson.edu.ru/lesson/7a67a321-93bd-
156  DnexkTpuYecKuii TOK B TOIYIPOBOJTHHKAX 1 4952.-874c-
64f47fec7987?backUrl=%2F03%2F10
Google Ttabmuria 1Ist 3aMOIHEHHS
157 TOIVIIDOBOIHIKOBEIE IDHGODEL 1 https://docs.google.com/spreadsheets/d/1Y Df
YHpOBOA PHOOP VIKEiUqISRhJWFn3e64ijA2ITF7v_ykbUON
Rgng0/edit?usp=sharing
158 PusnyecKkuil IpakTUKyM 1o Teme "M3ydeHne npoTekaHus TOKa B 1

LIeTH, COo/IepXkKalle konaencarop"



https://phys-ege.sdamgia.ru/test?id=8744792
https://phys-ege.sdamgia.ru/test?id=8744792
https://phys-ege.sdamgia.ru/test?id=7136078
https://phys-ege.sdamgia.ru/test?id=7136078
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987?backUrl=%2F03%2F10
https://docs.google.com/spreadsheets/d/1YDfVIKEiUqISRhJWFn3e64ijA2lTF7v_ykbUONRgnq0/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1YDfVIKEiUqISRhJWFn3e64ijA2lTF7v_ykbUONRgnq0/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1YDfVIKEiUqISRhJWFn3e64ijA2lTF7v_ykbUONRgnq0/edit?usp=sharing

®u3nyeckuil NpakTUKyM 1o teme "M3Mepenue cuibl ToKa u

159  nHampspkeHUs B LIETIH MOCTOSTHHOTO TOKA MPH MOMOIIIM aHAJIOTOBBIX U 1
U (POBBIX U3MEPHUTEIBHBIX TPUOOPOB"
160 ®uU3NYECKUIN TPAKTUKYM I10 Te"Me "N3Mepenue yenbHoro 1
COIIPOTHBIIEHUS IPOBOJIHUKOB
161  dusuueckuii mpakTukym no teme "Habmoaenue snexrposnza’ 1
162 'I‘)e36pBHBII\/’I ypok. O60011IeHre U cUCTEMAaTHU3alus 3HAHUN TI0 TeMe 1
Kunemaruka", "lunamuka", "CraTtuka TBEpaoro tema"
163 E’eSepBHBII‘;I ypok. O600111eHre U cucTeMaTU3alus 3HaHUH 0 TeMe 1
3aKOHbBI COXpPAHEHUsI B MEXaHUKe"
PezepBHblil ypok. O600111€HNE U cCTeMaTH3alks 3HaHUH 110 Teme
164  "OcHOBBI MOJIEKYIISIPHO--KHHETHYECKOH Teopun", "TepmoanHaMuka. 1
TennoBble MalIMHBL"
165 E’eSepBHBII‘;I ypok. O600111eHre U cucTeMaTU3alus 3HaHUH 10 TeMe 1
ArperatHbie cocTosiHus BemectBa. da3oBbie nepexoap"”
166 '1‘)63€pBHI>II\/JI ypok. O000111eHre ¥ cucTeMaTH3alus 3HaHU| 110 TeMe 1
OnekTpuueckoe noiue"
167 'I')e3epBHBII7I ypok. O600111eHHe U cUcTeMaTH3alus 3HaHUH 110 TeMe 1
[TocTosiHHBIN 371eKTpUYECKUI TOK"
168 '1‘)63€pBHI>II\/JI ypok. O0o011eHne ¥ cucTeMaTH3alus 3HaHU| 110 TeMe 1
Toku B paznuuHbIX cpenax”
169 AKP no teme: "IludpepeHuinpoBanHblii 3a4€T 10 MaTepraiam 1
n3y4yeHHbIM B 10 kmacce"
170 AKP 1o teme: "JlucdhepeHumpoBaHHbIi 3a4€T 0 MaTepragam 1
n3y4yeHHbIM B 10 kmacce"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




11 KJIACC

Ne Koauuect
JJIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka BO 4acoB
I ————  o0pa3oBaTejibHbIE PeCypPChI
Bceero
but6mmorexa [IOP
B3aumMoeiicTBre MOCTOSIHHBIX MAarHUTOB M POBOAHUKOB C TOKOM. https://lesson.edu.ru/lesson/fdccd9b1-85d5-
1 1
MarnutHoe nosie. ['unoreza Ammnepa 4b89-bc99-
132b7125f5ab?backUrl=%2F03%2F11
5 BexTop marauTtHOM nHAYKIMK. [IpyuHINI CyepnoO3UIIN MAarHUTHBIX 1
nosnei. JInHuM MarHUTHOM MHIYKIHHU
3 MaruuTtHoe 1nose npoBoAHMKA ¢ TOKOM. OmnbIT Dpcreaa 1
bubnuorexa [IOP
. https://lesson.edu.ru/lesson/ec908c2f-7c98-
4 Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb 1 465¢.8378-
00776a0ae99a?backUrl=%2F03%2F11
5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Ammepa. DIeKTpou3MepUTENbHbIE TPUOOPHI 1
v Cuna Jlopennia, e€ HanpaBIeHUE U MOJTYJIb. [IBKeHHE 3apssKeHHON 1
YaCTHUIbl B OJJHOPOJHOM MArHUTHOM T10JIE
bu6mmoreka [IOP
8 Permenne 3a1aq 1 https://lesson.edu.ru/lesson/96ee8397-4381-
o\ 4c44-8ch0-
d05ced38e562?backUrl=%2F03%2F11
9 Pab6ota cuibl Jlopenna 1
but6mmoreka [IOP
10 Perenne 3a1aq 1 https://lesson.edu.ru/lesson/2f8a2dd3-9df2-
s 489c-8668-
30f2336b2c43?backUrl=%2F03%2F11
11 MarnuTHOe nosue B Bemectse. PeppoMarHeTHKH, rapa- u 1
JMaMarHeTUKU
12 OcHoBHBIE CBOICTBaA (heppoMarHeTukoB. [Ipumenenue 1

(heppoMarHeTUKoOB



https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11

13 Pemenue 3amay mo reme "Maraurtsoe 1oie"” 1
14 Pemenue 3amay mo reme "Maraurtsoe 1oie"” 1
15 SIBrieHue 3eKTpoMarHuTHOM MHAYKIMU. [[0TOK BeKTOpa MarHUTHON 1
WHYKIAH
16 OC unnykuuu 1
17 3aKoH eKTpoMarHuTHOM nHaykuuu dapanes 1
18 Buxpesoe anekrpudeckoe mosie. Toku Dyko 1
19 O/JIC uHAYKIMH B ABMKYLIUXCS] IPOBOJHUKAX 1
20 Pewenue 3amau 1
21 [TpaBuio Jlenma 1
29 WNuaykrusHocTs. KaTylika HAYKTUBHOCTH B IIETIH TOCTOSHHOTO 1
TOKa
23 SArnenne camounaykiuu. DJ{C caMOMHIYKIINN 1
o DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM. DJIEKTPOMarHUTHOE 1
oJie
bu6mmoreka [IOP
26 9606H1€HI/I€ u CI/ICTe"MaTI/BaHI/IS{ 3HaHUH 1O TeMe 1 https://lesson.edu.ru/lesson/874074f3-62d6-
OnexTpoauHaMMKa 449b-9f1b-
9fe9a3e79f52?backUrl=%2F03%2F11
27 KontponbHas pabota no teme "DiaekTponHamMuKa” 1
28 Konebarenbnas cuctema. CBoOoaHbBIE KONeOanus. ['apMoHnUeckue 1
KoJIeOaHus
29 KI/IHeMaTI\/'I‘—IeCKOG W JTHHAMAYECKOE OTIMCAHHUE KOJIeOaTeIbHBIX 1
JIBUKCHHIA
DHepreTudeckoe onrcanrue. BIBO JTMHAMUYECKOTO OMUCAHUS
30 TapMOHHYCCKHUX KOJICOAHUH M3 MX YHEPTCTHUECKOTO H 1
KHHEMaTUYECKOTO OMUCAHMSI
31 Awmmuntya u ¢aza konebanuit 1



https://phys-ege.sdamgia.ru/test?id=7294863
https://phys-ege.sdamgia.ru/test?id=7294863
https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11

[lepuon u yacrora Konedanuid. [leproa ManbIx cBOOOTHBIX

but6mmoreka LIOP
https://lesson.edu.ru/lesson/77d9c8d3-5836-

32 KoJIeOaHUH MaTEeMaTHYECKOTO MasTHHUKA. [lepro cBOOOHBIX 1 41¢f-8655-
KOIIC0aNMii NPYKUHHOTO MAATHHKA 790f5afc433e?backUrl=%2F03%2F11
33 3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc 1
34 ABTOKOJIC0aHHS 1
Caiitr DU3UKA
https://sites.google.com/d/1pkRwbxNsxC82
35 Pemenue 3amau 1 Yfx1ZWuLa-
3r94ug_OBy/p/1BFyXeoOHXwrbsTzdm9gD
17s-KyDW?2WS-/edit
36 Ypok-koH(pepeHus "MexaHndecKue KOJICOaH s B My3bIKATbHBIX 1
MHCTpyMeHTax"
37 O06o001eHre U CHCTEMaTH3alus 3HaHUH 110 TeMe "MexaHHJecKue 1
koJyieOanus"
38 OnexkrpoMarHuTHbIe Kosiebanus. KonebaTeapHbIi KOHTYD 1
39 ®opmyna Tomcona. CBsI3b aMILTUTY B 3apsifia KOHAEHCATOpa C 1
aMIUTUTYIOM CUITBI TOKA B KOJIEOATETbHOM KOHTYpE
but6mmoreka [IOP
https://lesson.edu.ru/lesson/18a57765-9616-
40 3aKOH COXpaHEeHHUs YPHEPTUHU B UJICATbHOM KO0JIeOaTeIbHOM KOHTYpe 1 A4171.98b6-
9ca3316fdeb0?backUrl=%2F03%2F11
a1 3aryxarolue JIeKTPOMarHuTHbIEe KoeOaHus. BeIHyXIeHHbIE 1
AJIEKTPOMArHUTHBIC KOJIeOaHuUs
but6mmoreka [IOP
42 [TepemennsbIii TOK. Pe3ucTop v KOHAEHCATOP B LUEMH NEPEMEHHOTO 1 https://lesson.edu.ru/lesson/a6b012b2-f5a7-
TOKa 422c-8894-
a015b59671d6?backUrl=%2F03%2F11
43 Karymka HHIYKTUBHOCTH B LIETIM IEPEMEHHOIO TOKa 1
44 3axon OMa Ui AIeKTPUYECKOM LIeMU NEPEMEHHOr0 TOKa 1
45 MomHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 1
3HAYCHHE CUJIbI TOKA M HAMIPSDHKEHUS
46 Pe3onaHC B 2JIeKTpHYECKOM 1IeTIH 1



https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1BFyXeoOHXwrbsTzdm9gD17s-KyDW2WS-/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1BFyXeoOHXwrbsTzdm9gD17s-KyDW2WS-/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1BFyXeoOHXwrbsTzdm9gD17s-KyDW2WS-/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1BFyXeoOHXwrbsTzdm9gD17s-KyDW2WS-/edit
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11

47 Pemenue 3amau 1
48 Nneansubiif Tpancdopmarop. [IponsBoacTBo, nepenava u 1
noTpeOIeHne SIEKTPUIECKON SHEPTHU
49 DKOJOTrM4eCKUE PUCKU IIPU IPOU3BOJCTBE IJIEKTPOIHEPTUH. 1
KynbTypa ncnoiab30BaHUs 3JIEKTPOIHEPTUU B TIOBCETHEBHOM JKU3HU
50 Pemenue 3amau 1
51 Pemenue 3amau 1
52 O06o0muIeHne 1 cucTeMaTH3aIMsI 3HAHUH 110 TeMe 1
"DneKTpoMarHuTHbBIE KosieOaHus "
53 MexaHnueckue BOJIHbI. XapaKTePUCTUKU MEXaHUYECKUX BOJIH 1
bubmuorexa [IOP
54 CBONCTRA MEXAHIUCCKIX BOH 1 https://lesson.edu.ru/lesson/7478748d-21d9-
4510-9794-
4e342559f3c3?backUrl=%2F03%2F11
bu6mmoreka [IOP
https://lesson.edu.ru/lesson/52ea79ad-2fe2-
55 3ByK. XapaKTEpUCTUKH 3ByKa 1
40f9-al1fo-
9d97c6bf7a0e?backUrl=%2F03%2F11
56 Wudpa3syk u ynprpa3Byk. LllymoBoe 3arps3HeHne oKpyxaromiei 1
Cpenbl
S7 Pemenue 3amau 1
58 DneKTpOMarHuTHbHIE BOJHBIL. M3yueHne 311eKTpOMarHuTHHIX BOJIH 1
but6mmoreka [IOP
59 DHeprus MeKTPOMarHuTHBIX BoJH. CBOMCTBA 3J1€KTPOMarHUTHBIX 1 https://lesson.edu.ru/lesson/40078189-df39-
BOJIH 4175-9fbb-
6299362a6007?backUrl=%2F03%2F11
60 [Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe 31eKTpOMarHuTHhIX 1
BOJIH B TEXHHUKE U OBITY
61 [IpuHIUIIBL paIUOCBA3U U TEIIEBUACHUS. Pagronokanus. 1 Caiit PEITY EI'D https://phys-
DIIEeKTPOMAarHuTHOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl ege.sdamgia.ru/test?id=7682300
62 KonTtpomnsHast padora o Teme "Konebanust u BogHbI" 1
63 Caet. 3aKoH IPSAMOJIIMHEHHOTO pacpoCTpaHEHHsI CBETa 1



https://lesson.edu.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/52ea79ad-2fe2-40f9-a1f0-9d97c6bf7a0e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/52ea79ad-2fe2-40f9-a1f0-9d97c6bf7a0e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/52ea79ad-2fe2-40f9-a1f0-9d97c6bf7a0e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/40078189-df39-4175-9fbb-629936aa6007?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/40078189-df39-4175-9fbb-629936aa6007?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/40078189-df39-4175-9fbb-629936aa6007?backUrl=%2F03%2F11
https://phys-ege.sdamgia.ru/test?id=7682300
https://phys-ege.sdamgia.ru/test?id=7682300

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA HpHMOHHHeﬁHOFO

64 1
pacTipoCcTpaHeHUs CBETa
65 Otpaxenue cera. [Tnockoe 3epkano. Chepudeckoe 3epraio 1
[Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTEIIBbHBIN IMOKa3aTehb BH6J_IH0TeKa Hor
66 npenomiienus. [TonHnoe BHyTpeHHee oTpaxkeHue. IIpeaensbHblil yrod 1 thgglglsgfon.edu.ru/Iesson/Oeachbc-dfGS-
TOIIHOTO BHYTPCHHETO OTPAKCHHIA bc70bf2ed341?backUrl=%2F03%2F11
67 Pemenwue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAKCHUS U TIPETIOMIICHUS 1
cBeTa
68 Xon nyueit B nmpusme. Jucniepcust ceera. CI0XKHBIN cocTaB 0e10ro 1
ceera. LBer
69 JIua3bl. OKYCHOE PACCTOSIHUE W ONITUYESCKAs CHJIA JIMH3BI 1
70 [TocTpoenue n300pakeHu B TMH3aX U UX CUCTEMaX. Y BeJTMUCHUE 1
JIUH3BI
but6mmoreka LIOP
71 Pemenue 3a1a4y Ha MOCTpoeHHE U300pAKEHUH, TOTyIaeMbIX C 1 https://lesson.edu.ru/lesson/27c714e0-chda-
TTOMOIITBIO JIMH3 48b1-84b3-
4f6754fe6413?backUrl=%2F03%2F11
72 ['1a3 xak ontuyeckas cucrema 1
73 Pemrenne 3amau. IIpenensl npuMEHMMOCTH T€OMETPUYECKON ONITUKH 1
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 1
75 Jucniepcusi cBera 1
76 WNurtepdepennus ceeta 1
77 KorepenTHbie UCTOYHUKH. Y CIIOBHS HAOTIOACHHUSI MAKCUMYMOB H 1
MHUHUMYMOB
78 Perienne 3amau 1
79 [Ipumenenue nntepepeHun 1
80 Judpakius cBeTa 1
but6mmoreka [IOP
81 Judpakuronnas pemérka. Y ciioBre HaOII0ICHUS TIIaBHBIX 1 https://lesson.edu.ru/lesson/fa28ea3a-b816-

MaKCHUMYMOB

48d7-863d-
fcdc060b6165?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/27c714e0-cbda-48b1-84b3-4f6754fe6413?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/27c714e0-cbda-48b1-84b3-4f6754fe6413?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/27c714e0-cbda-48b1-84b3-4f6754fe6413?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165?backUrl=%2F03%2F11

82 Pemenue 3amau 1
but6mmoreka [IOP
83 [TonepednocTh cBeTOBBIX BOJH. [Tossipu3arus cBera 1 zgigilfion.edu.ru/Iesson/2d219692—8259—
2e48d8b487e1?backUrl=%2F03%2F11
84 Pemenue 3amau 1
85 CBeTOBBIC SBJICHHS B IPUPOJIC 1
86 O000111eH1E U cUcTeMaTH3aus 3Hanuii no reme "Omnruka" 1
87 KonTponbHas pabota o Teme «OnTuka» 1
88 I'panuIpl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. 3aKOHBI 1
ANEKTPOJMHAMUKH U TIPUHIIATT OTHOCUTEILHOCTH
bubmuorexa [IOP
89 [Toctynatel ciennaabHONU TEOPUU OTHOCUTEIHLHOCTH 1 thg(s):_lelglc;es;(_)n.edu.ru/Iesson/42e25f5d—3e4b—
2cca2fae90aa?backUrl=%2F03%2F11
IIpocTpancTBeHHO-BpeMeHHoOM uHTepBall. [IpeodpazoBanus JlopeHua.
90 Ycnosue mpuanHHOCTA. OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 1
3ameIeHre BpEMEHH M COKpaIlleHHe JITUHBI
91 OHeprus U UMIYJIbC PENSITUBUCTCKOW YaCTHUIIBI 1
92 CBsi3b Macchl C SHEPTHUEN U UMITYIHCOM PENSTUBUCTCKOMN YaCTHIIBI. 1
DHeprust MoKos
93 PaBHOBeCHOE TEIIOBOE M3ITYUCHHE 1
94 3axoH cMmelneHns Bunaa 1
95 ['mnoreza M. Ilnanka o kBanTax. ®oTOHBI 1
96 DHeprus U UMIyIbC GOTOHA 1 ecq?;zli(ﬂiﬁuﬁ;%%—w;é%g 6;-
bubmuorexa [{OP
97 ®otordpdext. OnpiTel A. I'. Cronerosa. 3akoHb! poToddPdexTa 1 zgggz_glzeess_on.edu.ru/Iesson/f3823052-d4d5-
67241847dcc3?backUrl=%2F03%2F11
98 VYpaBuenue Diinmreitna i poroaddexra. "Kpacnas rpanuna” 1

dhoTodrddekra



https://lesson.edu.ru/lesson/2d219692-8259-4faf-b11a-2e48d8b487e1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2d219692-8259-4faf-b11a-2e48d8b487e1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2d219692-8259-4faf-b11a-2e48d8b487e1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://phys-ege.sdamgia.ru/test?id=8673665
https://phys-ege.sdamgia.ru/test?id=8673665
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11

99 JaBnenue cBera. Onwithl [1. H. JIeOenepa 1
100 BoJIHOBEIE CBOMCTBA YaCTHII 1
Caiit ®U3UKA
101 Bonusl ne bpoiins. J{nuna BonHs! Ae bpoitis u pa3mepsl o0iactu 1 https://sites.google.com/d/1pkRwbxNsxC82
JIOKQJIM3ALMK ABUKYIIEHCS YaCTULIBI Yx1ZWuLa-3r94ug OBYy/p/1h3t4-
a0OCFK1wkcOv9sevoTZTX3 9LqUu/edit
102 KopmyckysipHO-BOJTHOBOM JTyallu3m 1
103 Jludpakius 3JeKTPOHOB Ha KPUCTAIIax 1
104 Crneuunduka usmepenuit B Mukpomupe. COOTHOILICHHS 1
HeomnpeaenénHocrel ['elizenOepra
105 Pemenwue rpaduueckux 3agau 1
106 Pemenue pacu€éTHbIX 33124 1
107 KonTponbnas pabota no temam: "OcHoBbl CTO", "KopmyckynsipHo- 1
BOJIHOBOM nyanu3m"
bu6mmoreka [IOP
OnBITHI 110 UCCIEIOBAHUIO CTpOeHUs atoma. [nanerapuas moaenb https://lesson.edu.ru/lesson/970660f2-c31e-
108 1
atoma Pesepdopna 48f5-b2f6-
ebc59cabf8267backUrl=%2F03%2F11
Caiir Pemry EI'D https://phys-
109 Hocrynatst bopa 1 ege.sdamgia.ru/test?id=7122676
110 Bunel criektpoB. CieKTp ypoBHEN SHEPTHH aTOMa BOAOPOJA 1
111 CrioHTaHHOE U BBIHYKJIEHHOE U3IyYEHHE CBETA 1
112 Jlazep 1
Hyknonnas monens siipa I'eiisenOepra-MBanenko. 3apsit 1 MaccoBoe Caiit PEmy EI'D https://phys-
113 1 X .
yucno sapa. M3oromnsl. PagnoakTHBHOCTh ege.sdamgia.ru/test?id=6335729
N but6mmoreka [IOP
3 .C
AKOH PA/IHOBKTHBHOTO pachiaia. . BOMCTRA HOTVSHPYIOTEro https://lesson.edu.ru/lesson/a33f0289-fc13-
114 M3JIy4eHUs. BiausHue paioaKTUBHOCTH Ha KUBBIE OPTaHNU3MBI. 1 4750-9003-
Hosumerpus 611ac290d0b5?backUrl=962F03%2F11
115 DHeprus CBA3U HYKJIOHOB B szpe. Snepubie cuibl. JledekT macch 1 bubmuorexa [{OP

anapa. SlnepHsle peakiun. SnepHsie peakTopsl. [Ipo0ieMsr

https://lesson.edu.ru/lesson/9ce69233-8863-



https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1h3t4-aOCFK1wkcOv9sevoTZTX3_9LqUu/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1h3t4-aOCFK1wkcOv9sevoTZTX3_9LqUu/edit
https://sites.google.com/d/1pkRwbxNsxC82Yfx1ZWuLa-3r94ug_OBy/p/1h3t4-aOCFK1wkcOv9sevoTZTX3_9LqUu/edit
https://lesson.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826?backUrl=%2F03%2F11
https://phys-ege.sdamgia.ru/test?id=7122676
https://phys-ege.sdamgia.ru/test?id=7122676
https://phys-ege.sdamgia.ru/test?id=6335729
https://phys-ege.sdamgia.ru/test?id=6335729
https://lesson.edu.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/9ce69233-8863-4b35-8c7d-a8af70fccc2b?backUrl=%2F03%2F11

YIPABIIAEMOr0 TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKHE aCIIEKThI
pa3BUTUSA AIEPHOU DHEPIETUKHU

Meroasl perucTpanuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.
@DyHaMeHTaIbHbIE B3aUMOACHCTBYS. bapuoHbI, ME30OHBI U JIENTOHBI.

4b35-8c7d-
a8af70fccc2b?backUrl=%2F03%2F11

but6mmoreka LIOP
https://lesson.edu.ru/lesson/4f179f30-c88e-

116 [Ipencrasnenue o CranaaptHoit moaenu. KBapk-riatooHHas MOJEIb 4392-b561-
aJIpOHOB d71a0638d388?backUrl=%2F03%2F11

117 ®usuka 3a npeaenamu CtanaapTHon Mojend. TéMHas Matepust U
TéMHas 3Heprus. ETMHCTBO (pu3nueckoil KapTUHbI MUpa

118 Oransl pa3BUTUS aCTPOHOMUU. 3HaYEHHE aCTPOHOMUHU

119 [TpruMeHNMOCTH 3aKOHOB (PU3HUKH I OOBSICHEHUS TIPUPOJIBI
KOCMHMYECKUX 00BEKTOB. MeTOo/1bl aCTPOHOMHUYECKUX UCCIIeI0BaHUN

120 CoBpeMeHHbIE ONITUYECKHUE TEIECKOIIbI, PaJAHOTEIECKOIIbI,
BHeaTMOocC(epHasi aCTPOHOMUS

121 Bun 3Bé3qH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, JIAHEThI, UX
BUJIUMOE JIBUKECHHE

122 Conneunas cucrema. Connue. CoslHeYHast aKTUBHOCTh. MIcTOUHHK
sHeprun CoJiHIIA U 3BE3]

123 3BE3/bI, UX OCHOBHB'IVC XapaKkTepUCTUKU. /[narpamma "criekTpalibHbII
KJIACC — CBETUMOCTh

124 3Be3bI IIIaBHOM ITOCIIEN0BATEILHOCTH

195 BuytpenHee cTpoenue 38€31. COBpeMEHHBIE IPEICTABICHUS O
MIPOUCXOXACHUHU U 3BoJrolnu CollHIa U 3BE3/1. DTalbl )KU3HU 3BE3]

126 Mneunsiii [1yte — Hama ['anaktuka. Tunsl ranaktuk. YEpHbIE ABIPHI
B Ipax TaJaKkTUK

127 Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ua. Teopust
Bonpmioro B3peiBa. PennkroBoe nsimydeHne

128 MacmrabHas ctpykrypa Beenennoil. Meraranaktuka

129 Hepeménnsie mpo6iieMbl aCTPOHOMUUT
Puznueckuil NpakTUKyM 1o teme "MccneqoBaHnne MarHUTHOTO MOJIS

130 IIOCTOSIHHBIX MarHuToB" min "MccienoBanue cBONCTB

dheppomarnerukoB" win "MccnenoBanue ACHCTBUS TOCTOSTHHOTO
Mar"HuTa Ha paMKy ¢ TOKkoM"



https://lesson.edu.ru/lesson/9ce69233-8863-4b35-8c7d-a8af70fccc2b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/9ce69233-8863-4b35-8c7d-a8af70fccc2b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388?backUrl=%2F03%2F11

dusznyeckuil mpakTukyM 1o teme "M3mepenne cuinbl Ammepa' win
"N3y4yeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKa" WU
"OnpenenieHue MarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CHUIIbI
Awmrnepa"

131

duznueckuil npakTukyM no teme "HccnenoBanue siBneHus
132 3JIEKTPOMArHUTHON MHAYKIMK" win "OnpenenieHne HHIyKIUU
BUXPEBOI'O MArHUTHOT'O MO

dusnueckuil npakTukyM 1o teme "HccnenoBanue siBneHus
133 camounaykiun" wim "COopKa MOJIeIH 3IEKTPOMAarHUTHOTO
reHeparopa"

dusnueckuii nmpakTKyM 1o Teme "V3Mepenne nepuoa cBOOOIHBIX

134 .
KoJIeOaHUH HUTSHOTO U MPYKUHHOI'O MasSTHUKOB"

®dusnueckuil npakTukym 1o Teme "[IpeobpazoBanue sHEprun B
PYKUHHOM MasiTHUKE"

135

Oduznyeckuil mpakTukym o teme "MccnenoBanue nepeMeHHOro TOKa
yepes MOCIIeI0BATEIbHO COeIMHEHHBIE KOHEHCATOP, KaTYIIKY U
pesuctop" unu "HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH
MIEPEeMEHHOT0 TOKa"

136

®duznyeckuil npakTukyM 1o teme "M3ydyeHue napameTpoB 3ByKOBOH

137 "
BOJIHBI

dusnueckuil npakTUkyM 1o Teme "M3MepeHne nokasaresns
138 npenomiieHus crexna" win "llonydenne n3o0paxxeHus B cCUCTEME U3
IJIOCKOT'O 3€pKaja U JUH3bI"

dusnueckuil mpakTukym 1o teme "MccienoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSHUS OT BelecTBa (Ha MpUMepe )KUIKUX JTHH3)"
win "M3mepenne GoKyCHOTO PacCTOSHUS paCCEUBAIOLINX JIMH3"

dusnueckuii npakTukym 1o Teme "Habmonenne nudpaximm,

140 "
UHTEp(EPEHIINH U MOJIIPU3ALUU CBETA

dusndeckuil NpakTukyM 1o teme "OnpenenaeHre UMITyJIbca U
141 SHEPTUH PEISITUBUCTCKUX YacTull (TIo poTorpadusM TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM 11oJie)"




142

®dusnyeckuil mpakTukyM 1o teme "M3mepenne nocrosinaou [lnanka
Ha ocHOBe uccnenoBanus Gorodrpdexra" wim "MccnenoBanue
3aBHCHMOCTH CHJIbI TOKA Y€pe3 CBETOIMO/I OT HalpshKeHus"

143

®dusnyeckuil mpakTukyM 1o teme "MccienoBanue crnekrpa
pa3peKEeHHOT0 aTOMapHOI'0 BOJIOPOAa U U3MEPEHHUE ITOCTOSHHOMN
PunGepra"

144

®dusnyeckuil mpakTukyM 1o teme "MccienoBanue paguioakTUBHOTO
¢doHa c ucnonp3zoBanueM no3umerpa’ win "M3yueHune moriomeHus
OeTa-4yacTul] AJIFOMUHHEM"

145

146

147

148

Ouznyeckuil mpakTukym 1o teme "Habmronenus 38€31H0r0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN TSl OTIPECIICHHS TIOJIOKEHHS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be31usi CEeBEPHOTO MOIYyIIapHUs U
sapkue 3BE37b1" unu "Habmonenus B Teneckon JIyHbl, TUIaHET,
TYMaHHOCTEH U 3BE3HBIX CKOIIEHUI"

O060061eHne U cucreMaTu3anus 3HaHui. Poib GU3UKM U acTpOHOMUHU
B DKOHOMHUYECKOM, TEXHOIOTHYECKOM, COIIMAILHON U DTHUECKOM
chepax IeaTeTbHOCTH YeI0OBEKa

O06o0u1ieHne u cuctemMatu3anys 3HaHui. Posb u MecTo pu3uku u
ACTPOHOMHH B COBPEMEHHOM HAy4YHON KapTUHE MUpa

O060061eHne u cucreMaTu3anus 3HaHui. Ponb ¢puznueckoil Teopuu B
(dbopMHpOBaHUH TMPEACTaBICHUHN O GU3NUECKON KapTUHE MUPA, MECTO
(bu3nuecKoil KapTUHBI MHUpa B OOIIEM PSIIY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTaBICHUI 0 MpUpoie

149

00001IeHre 1 cucreMaru3anus 3Hanuii no reMme "Kuaemaruka"

150

00001ueHue 1 cucreMarusanus 3Hauuii no reMme "Kunemaruka"

151

O06o001eHre 1 cucTeMaTu3als 3HaHui 1mo Teme "J{lnHamuka"

152

O60061eHre U cucTeMaTu3alus 3HaHui o teme "CraTtuka TBEpAOro
Tena”

N R

153

O0001IeHrE U cUCcTEMaTU3aLMs 3HAHUI IO TeME "3aKOHBI
COXpaHEHHUs B MEXaHUKE"




O0600meHre 1 cucreMaru3anus 3HaHuil o TeMe "OCHOBBI

154 MOJIEKYJISIPHO-KUHETUUECKOH Teopun”

155 O06o0muieHne 1 cucTeMaTu3alys 3HaHui 1o reme "TepmMoauHaAMUKA.
TennoBsle MalIMHBL"

156 O06o001eHre u cucTeMaTh3aIys 3HaHUH 110 TeMe "ArperaTHbie

cocTosiHus BelecTBa. @a3oBble nepexopl”
O000111eHIE U CUCTEMATH3AaLU 3HAHUH 110 TeMeE "DIEKTPUUYECKOE
157

mone"

O000111eH1E U cucTeMaTu3anus 3Hauuil mo teme "TlocTosHHbBII
158 N "

AIEKTPUIECKUN TOK

O000111eHE U cUCcTEMAaTH3aIus 3HaHui 10 TeMe "TOKH B pa3IMUHbBIX
159

cpenax"
160 O06001IeHYE ¥ cucTeMaTU3alus 3HaHUi o TeMe "MarautHoe mose"

161 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHM 110 TeMe

"DJeKTpOMarHuTHas UHIyKIus"

PesepBHelIil ypok. O6001I€HHE U CHCTeMAaTHU3allUs 3HAHU 110 TeMe

162
"MexaHnyeckue Koiaeoanus"

163 PesepBubIil ypok. O60011IeHHE ¥ CUCTEMAaTH3aIIMsI 3HAHUN 10 TEME
"DnekTpoMarHuTHbIe KosebaHus"

PesepBHelIil ypok. O6001I€HHE U CHCTeMAaTHU3allUs 3HAHU 110 TeMe

164 " "
MexaHUYeCKHE U 3J1€KTPOMArHUTHBIE BOJIHBI
165 PezepBHblil ypok. O6001I€HNE U cUCTeMaTH3alMs 3HaHUH 110 TeMe
"OnTuka"
PesepBHblIil ypok. O600111€HNE U CUCTEMAaTU3allHs 3HAaHUH 110 TeMe
166 n n
Ocnosbl CTO
167 PesepBHelil ypok. O000I1IeHNE U CHCTeMAaTHU3alHs 3HAHUM 110 TeMe

"KopryckynsipHO-BOITHOBOM nyann3m"

168 PesepBubIil ypok. O6001ICHIE ¥ CHCTEMAaTH3aIIMsI 3HAHUN 110 TEMe
"®u3uka aroma"

169 PesepBHbIil ypok. O000IIEHHE U CUCTEMATHU3aIHS 3HAHHUM 110 TeMe
"®du3nuKa aTOMHOIO SiApa U 3JIEMEHTAPHBIX YacTull"




PesepBHbIil ypok. O6001IEHHE ¥ CUCTEMaTH3aIIMsI 3HAHUN 110 TEME
"OneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

170




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 10 kmace/ KacessaoB B.A., O0miecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBemenner

» ®usuka, 11 knacce/ KacbsiHoB B.A., O011ecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

@usnka: 10-i knacc:yriy0iaEHHBINA yPOBEHb: KOHTPOJIbHBIEC paOOTHI K y4eOHUKY
B.A.KacesanoBa/ B.A.KacesnoB, JI.I1. Momreiiko, ¥.D. Paroumns. — 3-¢ u3m., nepepad. —
Mocksa:IIpocBemenue, 2022.

A.E.Mapon, E.A.Mapon «®u3uka, tunaktaaeckue matepuaib 10-11kmaccel. M: [Ipoda,
2021rnanHbie

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCHI CETHU
HUHTEPHET

1. http://school-collection.edu.ru Equnas komnekius nudpoBbIx 00pa3oBaTeIbHbIX
pecypcos.

2. http://window.edu.ru/ EnuHoe oKHO J0cTyIa K 00pa3oBaTeIbHbIM pecypcam

3. http://www.class-fizika.narod.ru/ Knacc!nas gusuka s 110003HaTEIBHBIX

4. http://experiment.edu.ru Poccuiickuii 001eo06pa3oBaTeabHbIi OPTAT

5. http://www.elementy.ru DiemMeHTbI: MOMYISPHBINA CalT 0 HyHIAMEHTAIBHOW HayKe

6. http://www.edu.delfa.net/ Kabuner ¢pusuxu Cankr-IletepOyprckoii rocynapcTBEHHOM
aKaJeMHUH TIOCTAUIUIOMHOTO TIearorn4eckoro oopasosanus (YHUBEpCUTETA
MeTarOTHYECKOr0 MacTepPCTBA).

7. LIOK https://educont.ru/

NutepaxTiBHOE yueOHOe nocobue: «Harnsanas pusuka» - 10-11 knacc, Tematuueckoe.
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