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MNOACHUTEJIbHAS 3AIIMCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero obmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMN K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus ¥ KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTelnbHBIX oOpraHusanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 10 ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAHABIIMBAET PEKOMEHJYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U Pas3ziesioB y4yeOHOIo
npeaMera ¢ ydyé€ToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€d, JIOTUKH Yy4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo Qusuke maér
IpPEICTaBICHNUE O LIENAX, COAEP)KaHUM, OOIIel cTparerud oOy4eHMs, BOCHUTAHUSA M PAa3BUTUA
oOyJaromuxcs cpecTBaMM yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YPOBHE.

N3yuenne kypca QU3MKM yriIyOJEHHOTO YPOBHSA I03BOJIAET pEaIM30BaTh 3aJaud
po(hecCHOHANBHOM OpPHEHTAllMU, HAlpaBJICHO Ha CO3JAHME YCJIOBUM IUISl MPOSIBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHXEHEPHBIM CIIELUAIbHOCTSIM.

B mporpamme mo ¢u3uke ONpenensioTcs IUIAHUPYyEeMbIe pe3yiabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HaydHO-MeToH0I0TnYecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3yjibTaraM OOydarolMxcs,
OCBOMBIIIUX MPOTpaMMy 10 (GU3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITYOJIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (UM3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM O0yUeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKkay mo rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIIOJIb30BAaHA
YUUTENAMHU (PU3UKH JUISI COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATHUBY Yy4UWUTENeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEaJu3alUd PA3IMYHBIX METOJMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBHUM COXPAaHEHUs 00s3aTebHON
4acTU COJIEP’KaHus Kypcea.

®du3nka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAYeCTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SBICHUN, N3ydaeMbIX
XuMHel, Ouonorue, ¢usmueckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeaenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHl B cdepe DHEPreTHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, TIOIYYEHHS HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (GopMHUpOBaHUE
YMEHUH NPUMEHATh HaY4HbIH METOJ MO3HAHUS IIPU BBIOJHEHUH UMH YUEOHBIX UCCIIEIOBaHUM.

B ocHOBYy Kypca pu3nku Ha ypoBHE CpPeIHETO OOIero oO0pa3oBaHMs TOJOXKEH PsJl UIEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoea yerocmuocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JIOTMYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KaK BOMPOCH KJIACCUYECKOH, TaKk U
COBPEMEHHOU (PU3UKH.



Hoea zenepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (QHU3MKH OOBeIMHEH
BOKpYT GHU3MYECKUX Teopuid. Bemymmum B Kypce siBisieTcss popMupoBaHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peanuszanys NpeanoiaraeT UCIolIb30BaHUE TYMAHUTaApPHOTO
noTeHIrana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoea npuknaonoit nanpagnennocmu. Kypc ¢Gu3uku — yrioyOn€HHOTO — ypOBHSA
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTAaBICHUI
U COBPEMEHHbIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea »rkonozuzayuu peanusyercs IMOCPEACTBOM BBEIACHHUS HIIEMEHTOB COJCpIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO PUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

OcBoeHnue cozepkKaHusi MPOrpamMMbI 110 (PHU3UKE TOHKHO OBITH OCTPOCHO HA MPUHITHIIAX
CHUCTEMHO-/IEATEIbHOCTHOr 0 noaxoa. i GU3uKy pean3anus 3TUX MPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. Jlyisg yrayOsi€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHUYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTaNbHBIE YYEHHYECKHE OIBITHl IPH
U3y4eHHUM HOBOIO MaTepuaiya, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kmaccoB, ubO mocie MmepBoro M BTOPOro MOJYrOAWH B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpauus padoT MpakKTUKyMa B CHUCTEMY
1a0opaTOpHBIX paboT, KOTOpPhIE MIPOBOAATCS B Ipoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIeIOBaHNE, KOTOPOE TTPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOrO BUa 6€3 MOIIaroBoil HHCTPYKIHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO SKCIEPUMEHTa, Ja00paTOpPHBIX paboT U
IPaKTUKyMa Mpe/ICTaB/IeHa €AMHBIM IepeyHeM. BbIOOp TeMaTuku JUist 3TUX BUJIOB YUYEHUYECKUX
NPaKTUYECKUX PAa0OT OCYMIECTBISIETCS YYaCTHHKAMH OOpa3oBaTENIBHOTO TpoIlecca MCXOIs U3
0COOEHHOCTEH MOYpPOYHOIrO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (DU3MYECKMX BEIMYUH M TOCTAHOBKY OIBITOB IIO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUISL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJa4d C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJeNbI0, MO3BOJISIONINE TPUMEHATh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYsl NPpUMEHEHNE 3HAaHWH W3 pa3HbIX pasznenoB. Jlims
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsICHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBJICHUN W TPOILIECCOB B OKPYXKAIOIIEH KXU3HU, TpeOylomme BHIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (GpU3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0Opa3oBaHUs TOJHDKEH HW3ydaThCs B YCIOBHSAX IPEIMETHOrO KabwHeTa. B kaOmHere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHUECKHUX OIBITOB, JaOOPATOPHBIX paboT M padOT MpakTHKyMa, a
TaKXe JIeMOHCTPAaIlMOHHOE 000py/10BaHHE.

JleMoHCTpanmioHHOE 000py/I0BaHWE (POPMUPYETCSI B COOTBETCTBUU C MPHUHITAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreurBaeTcs B pacyére OAHOIO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOro OOOpYIOBaHHUSA JIOJKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUU SABIISIFOTCSA:

¢dbopMHpoBaHUE UHTEPECA U CTPEMIICHUS! 00yUAIOMUXCSI K HAYYHOMY U3YyUEHHIO TIPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAy4YHOM METOJE TMO3HaHUA H  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAOLUM SIBJICHUSIM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHrne YMEHHI OOBSICHATH SIBICHUS C UCIOJIBb30BaHUEM (DU3MYECKHX 3HAHUU H
HAaY4HBIX J0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O pOJIM (U3UKU JUISL Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NEeSITEeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilieMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHnne 3TUX Lesel o0ecrneyrBaeTcss pelleHHeM CIEAYIOIMX 3ajJad B IIpolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHHH 00 0o0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

¢dopmupoBaHUE yMEHUI NPUMEHITh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHHS (PU3UIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUN B IIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHOW (U3NYECKON MOJEIBIO,
3ajjay, MOAPA3yMEBAIOUIMX CaMOCTOSATEIBHOE CO3/1aHuEe (PU3MUECKOM MOJeNH, aJleKBaTHOU
YCIIOBUSIM 3aJ]au, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (U3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TE€XHOJIOTHYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQICHUE METO/IaMH CaMOCTOSITENIbHOIO IUIAHUPOBAHUS M IPOBEACHUS (DU3NYECKHX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTalud UH(GOpMallUU, OIpeNeIeHHs] JT0CTOBEPHOCTU
MOJy4EHHOTO pe3ysbTara;

CO3/IaHME€ YCIIOBUH JUIsl pa3BUTHSI YMEHUN IMPOEKTHO-UCCIIENOBATEIbCKOM, TBOPUYECKON
NesITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHAIbHON 1eATeIbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrioyOnéHHBIH ypOBEHb H3YyUEHUS
yueOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpeAHEro oO0IIero oOpa3oBaHUs BhIOMpaETCs
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs MO CHELUATBHOCTAM (PHU3UKO-
TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb Je€laeT BbIOOp MpoBeAeHUs J1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMs (PU3NYECKUX SBICHUM.

DKCIIepUMEHT U TeOpus B Mpoliecce Mo3HaHus Npupoabl. HabmrogeHne u sKCriepuMenT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3NUeCKUX SIBICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEII0, HIcalbHAasl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. duznueckuit
3aKOH, TPaHULbI €r0 NPUMEHUMOCTH. Pu3nueckas Teopus.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HAay4YHOM KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa HIpPHU IMOMOILU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ nudpoBoil aboparopueit o ¢usuke. [Ipumepsr uzmepeHus GU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMKeHMs. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTop MarepuasbHOM TOYKHM, €ro IPOEKLUUMHU HAa OCH CHUCTEMBl KOOpPIUHAT.
Tpaexropus.

[Tepemerienre, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO MajeHus. J[BrkeHue Tena, OpOIIEHHOTO
IIOJT YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPJMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOYKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeliHoe 1BUKEHUE. [[BHKEHNE MaTepUaIbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon u vactora oOpamenus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHreHIMAIbHOE) U MOJHOE YCKOPEHHE MaTepHabHONU TOUKH.

TexHuueckue YCTpOHCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETp, JBH)KEHUE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITIOCTPALIAS KUHEMATUYECKUX XapaKTEPUCTUK JBUKECHHUSL.

CrocoOBI HUCCIIENOBAHNS IBUKECHUN.

Wnmoctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHM C UCTIOIH30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasienne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

[IpeoOpazoBanme yriioBOM CKOPOCTH B PEAYKTOPE.



CpaBHeHue myTel, TPaeKTOpUid, CKOPOCTEW IBUKEHHUS OJHOTO U TOTO K€ TeJla B Pa3HBIX
CHUCTEMax OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, nPAKMUKyM.

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

WN3mepenne ycKOpeHUss TpU MNPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHMOCTH TMepHoja OOpalleHus KOHUYECKOTO MAasTHHKAa OT €ro
[apaMeTpoB.

Tema 2. /lunamuxa.

ITepBriii 3akoH HptoToHa. MHeprinanbHbie cucTemMbl oTcuéTa. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroToHa 17151 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HbptoToHA 17151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPaBUTALIMOHHON M HHEPTHON MACCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduyeckoil MmupoThl. J[BrokeHHWE HEOSCHBIX TEN W UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BrxKyIerocsi ¢ yCKOpeHHEM.

Cuwia tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXEHUS M CHJIA TPEHUS IOKOS.
Koadduiment tpenuns. Cuiia CONMPOTUBICHUS TPU JBMKCHUU Tella B JKHIKOCTH HIIU Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHUSI.

Hasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumesna.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMIIHUKHN, JABUKECHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Habmronenue nqrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenune nByx UMIMHIPOB WJIM IIAPOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONIECH MPUIIOKEHHBIX K TNy CHJI C TIPOU3BEIACHHUEM MACChI TeJa
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOICHCTBUSI TEIL.

N3mepenne macc 1o B3auMoIEUCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padomot, npaKmMuKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TP IBMKEHUHU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIKEHHUS OpycKa MO HaKJIOHHOM
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIUX B TMPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON depe3 JIETKHi OJIOK.



Wzmepenne koddduirienTa TpeHus Mo BEIWYHHE YTI0BOTO KOd((HUIlMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBIKEHUS Opycka 1O HAKJIOHHOM TUIOCKOCTH C TMEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3ydenune nBUKEHUS Tpy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUYKEHUE TBEPIOTO Tea.
MOMEHT CHIIbl OTHOCUTENBHO OCH BpaiieHus. [lnedo cumibl. CrioxkeHue cuil, IPUJIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCcTOUIMBOE, Oe3pa3InIHOe pABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelIETYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOILIETO OCh BPAIICHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc MaTepUallbHOW TOYKH, CUCTEMbI MaTepHANIbHbIX TOYeK. L[eHTp macc cuctembl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMmIysnbca MaTrepuanbHOM TOYkH. IIpeacraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISAX.

PabGora cunpl Ha MaloM M Ha KOHEUHOM IepeMeleHuu. ['paduyeckoe mpeacTaBiieHHUe
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckasi sHeprus MaTepualbHOW TOYKU. Teopema 00 M3MEHEHMHM KUHETUYECKOU
SHEPrUY MATEPHAITBHON TOUKHU.

[loTeHumanbHble U HEMOTEHUUANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro neopMUpOBaHHOU MPYKUHBI. [loTeHIManbHAs PHEPrusl Tejia B OJHOPOJIHOM
rpaBUTalMOHHOM Tosie. [loTeHnuanbHast sHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OAHOPOJHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKopocTh. TpeTbs KocMHUecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHWYEeCKOW IHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm [ UACaIbHOM JKUJKOCTH Kak CJEACTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKOW dHEPTUH.

TexHuueckrne yCTpONCTBAa M TEXHOJOTHMYECKHE MPOLIECCHI: JABH)KEHUE PAKET, BOJOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

N3MepeHre MOIHOCTH CUIIBL.

W3menenune sHEpruu Teja mpu COBEPIICHUH paOOTHI.

BzaumHble npeBpanieHus KMHETUYECKOM M IMOTEHLMAJIbHOM JHEPruid IpH JIEUCTBUU Ha
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH SIEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPY YIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHIMAIBHOM HEPTUU MPY>KUHBI C pabOTOM CUITBI TPEHHUSL.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI MeopUul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIsApHO-KHHeTHUecko Teopun (MKT), ux onbiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUll BeniecTBa. Mojiesid CTpOSHHsI Ta30B, KUAKOCTEH U TBEPIBIX Teld U 0ObSICHEHHUE CBOWCTB
BElIeCTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BewectBa. [locTostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mogens wnIeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOpHM: 4YacTHLBl ras3a
JBUKYTCS] XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHHe MenaeneeBa—Kianelipona. AOCONIOTHAs TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xxopa, nzobdapa.

CBs3p MEXIy [aBlI€HUEM U CpeAHEM KHUHETUYECKOW HSHEpruel MOCTyNnaTelbHOIo
TEIUIOBOTO JBMIKEHHUS MOJIEKYJ HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHei
KMHETUYECKOW dHEPruel MOCTyNaTENbHOTO TEIUIOBOTO JBUKEHNS €€ YaCTHL.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECChl: TepMOMETp, Oapomerp,
IOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI YaCTHUIL BEIIECTBA.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBMKEHHUS.

Juddyzus xxuakoctet.

Mopens onbita LlTepHa.

[TputsxeHue MOJEKYII.

Mopenu KpUCTAIIINYECKUX PEIIETOK.

HaGnronenue u uccnenoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HccnenoBanue mporecca yCTaHOBICHHSI TEIUIOBOTO PABHOBECHS IPU TEINIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

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

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEUIHUX  YCJIOBUH  JJid
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume w  BHyTpeHHuEe napameTpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEIMYMH, ONMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM yYpOBHE.

Hynepoe Havaso TepmoguHamuku. CaMonpon3BoJIbHAs pellakcalys TEPMOJAUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YypaBHEHHE
MenneneeBa—Kianeiipona U BbIpaK€HHUE ISl BHYTPEHHEW SHEPruu. Y CIOBUS MPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTpPEHHEH SHEPrUy 0OJIHOATOMHOTO HJI€abHOr0 rasa.

KBa3ucrtarnueckue u HECTaTUUECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoArHaMuKe. Berunciaenue padoTel no rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo Ttemnorel. TemnmoéMmkocTh Tena. YaenbHass M MOJpHAs TEIUIOEMKOCTH
BellleCcTBA. YpaBHeHHe Maiiepa. YenbHas TeEIUIOTa CropaHus ToIUuIMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHsist sHeprus. KomuuecTtBo TeminoTel U pabdorta
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIUH TEPMOJUHAMUYECKON CHCTEMBI.

Btopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIWHAMUKHU ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeNaTh
TEIJIOTY OT O0oJiee XOJOAHOrOo Teja K Oojiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpaTuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTUYECKHE ACIIEKTHI UCIOJIb30BaHUs TEIUIOBBIX ABUraresieil. TermioBoe 3arps3HeHue
OKpYKaroIlen CpeIbl.

TexHuuyeckue ycTpoiiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3alUsS «TEIUIOBBIX» OTXOJI0OB C HCIOJb30BAHUEM TEIUIOBOIO Hacoca,
yTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLIOBOI M DJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IPH aI1adaTHueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHuE yIEIbHBIX TEIUNIOEMKOCTEH BELIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHON TeMITOEMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3ydyeHne B3aMMOCBSA3M 3HEPTUHU MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUSA M TEMIIEpPaTypbl
KHTIEHHS JKUIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vicmapenwe wu KumeHue. YenpHas TEIUIOTa
napooOpa3zoBaHMUs.

Hacpiennsle ¥ HeHachllleHHble Mapbl. KadecTBeHHass 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B )KUKOCTH.



Brnaxxnocts Bo3myxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpuctammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPHCTAIIIIOB.
[TnaBnenue u KpucTauIM3auus. Y JenbHas TerioTa iasineaus. Cyonumanus.

Hedopmaruu tBEpHoro Tenma. Pactshkenune u cxkarue. Crnsur. Moayne HOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE pacUIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK IMPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KOApdUIMEeHT MOBEpXHOCTHOTO HaTshKeHUs. KanuuispHbie
ABJICHU. JlaBlieHre o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoiicTBA H TEXHOJIOTMYECKHE IIPOLIECCHI: JKUIKUE KPUCTAJLIbI,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue rnpu NnOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnimii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B MOMEILIEHHH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. dnexmpuueckoe noe.

OnekTpu3anus Tea U e€ MposBIIEHUs. DJEKTpUdecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsnoB. IIpoBONHMKM, NHMANEKTPUKH W TOIYIPOBOAHHUKH. ODJIEMEHTAPHBIA DJIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

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

OnekTpruueckoe nose. Ero neicTere Ha 31eKTpUIeCKUe 3apsibl.

Hanpsoxkéunocts anexkrpuueckoro moussd. IIpoOubiit 3apsn. Jlunum HanpsxkEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB U HAIpPSKEHHUE.
[ToreHuuanbHast ~ dHeprust  3apsga B JJEKTPOCTATHUYECKOM  ITIOJIE. [Totenunan
ANIEKTpOCTaTUYECKOro mouis. CBs3p HANpPsDKEHHOCTH MOJIA W PA3sHOCTH TMOTEHIUAJIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TAaK U HEOJHOPOJIHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apsikeHHOUM cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilose paBHOMEpPHO 3apsKeHHONW OCCKOHEYHOW ILTOCKOCTH.
KapruHbl TMHUN HANPSI)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIMATIbHBIX IIOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3aPsJI0B.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM IToJIe. J(ManekTpuyeckas NIpOHUIAEMOCTh BEILECTBA.

Konnencarop. DNEeKTpOEMKOCTh  KOHJEHCATopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnensHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>KeHME 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apSKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

Moguens 3nekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

VCTpolcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska v pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habmonenne npeBpalieHust SHEPruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKalle KOHIeH caTop.

Pacnipenenenne pa3HOCTH TOTEHUHUAIOB (HANpPSDKEHUS) TPU  IOCIEI0BATEIbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS TOCTOSIHHOTO 3JIEKTPUYECKOTO ToKa. VCTOYHMKM —TOKa.
Hanpsoxenne U n OJIC €.

3akon OMa a1 yyacTKa LenH.

ONEKTPUYECKOe  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEYeHHUs. YJeNIbHOE CONPOTHUBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAMHEHWE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nene. [Ipasmia Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTb 2JIEKTPUUECKOT0 TOKA. TemIoBas MOLHOCTD, BbIEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH OMa i MOJHOMN
(3aMKHYTO) 3JI€KTpHUECcKO 1enu. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SHEPTUU.



Hemoncmpayuu.

W3mepeHue cuibl TOKA M HAIPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb COINPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa OT COIpPOTUBJIEHUS HPU MOCTOSITHHOM
HaNpsKEHUU.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIIPOTHUBIICHMSL.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXAY MOJIFOCAMHU HCTOYHHMKA TOKA OT CHUJIBI TOKA
B LIEIIU.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mMepenue yeiabHOro CONpOTUBICHHS TPOBOIHUKOB.

HccnenoBaHue 3aBUCMMOCTHY CHJIbI TOKA OT HAIIPsDKEHUS U1 JIaMIIbl HAaKaJIUBaHMSL.

YBenuueHue npezaena U3MepeHus aMmrnepMerpa (BoJbTMETpa).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd J1C rajlbBaHMUECKOr0 3JI€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXAY MOJIFOCAMHU MCTOYHHMKA TOKA OT CHJIBI TOKa
B LIEIH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnexkTpuyeckas IMPOBOAUMOCTb PpA3IMYHBIX BEIIECTB. JIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXITpOBOIUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsoiicTBa p—N-niepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnexkTpudeckuid TOK B raszax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHHueckne yCTpPONMCTBAa W NPAKTUYECKOE IPUMEHEHHWE: TIa30pa3psAHbIe JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJIA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PU3MUECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 padOT, ONMCAHHBIX B TEMaTHYECKHUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKHM, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuoOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHMi. JluHelHas QyHKOms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckrue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanudeckoe IBIKEHUE B )KUBOH mpupoje, Auddy3us, 0ocMOC, TEII00OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXalomled  cpedpl,  yTUIU3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSDKCHUE U KallWJUIPHbBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIMH ), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHUSI MEXaHHUKHU B TEXHHUKE (TUPOCKOI, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CropaHMs, MapoBas TypOMHa, OBITOBOM XOJOIWJIBbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHalloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Ta30pa3psTHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalIbBAHUKA.

11 KJIIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Macnummnoe noie.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHmTHoe MoOJe€.
BekTop mMarHuTHON MHAYKIMU. [[prHIMN Cynepno3niy MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WUHAYKLHH.

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

Cuna Ammepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW 4YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pab6ora cuiibl Jlopenna.

MarnuTtHoe nose B BeuecTse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.



TexHU4ecKkne YCTpPOWCTBA M TEXHOJOTHYECKHME MPOLECChl: MPUMEHEHUE TMOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJABHUraTesb SKoOU, yCKOpUTEIU
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nWHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJJHUKA, KATYIIKHA C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuuUn EHCTBUS 3IEKTPOU3IMEPUTEIHHOTO MPUOOpPa MArHUTODIIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMTIepa OT CHJIbI TOKA.

Ornpenenenre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUecKoe IOJIE.
Toxku dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camounaykuu. 3/1C caMonHayKIUU.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpPOHWCTBA M TEXHOJOTHYECKHUE TPOIECCH: HWHAYKIMOHHAS TIEYb,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmtoienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanne 3aBucumoct IDJIC MHAYKIHMHM OT CKOPOCTH HM3MEHEHUS MAarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

HccnenoBanue 3apucumoctd I/IC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUs CUJIbI TOKA B
TN,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

WccnenoBanue siBIEHUS CAaMOUHIYKITHH.

COopka MoieNH 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMS.

[apmonnueckue  konebanus. KuHemaTumdeckoe M JAMHAMHUYECKOE  OIMKCAHUE.
DOHepreTuyeckoe oOmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYeCKOW »Hepruu). BriBojg



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEOAHWA W3 WX DJHEPreTUYeCKOro u
KMHEMaTUYEeCKOT0 OIUCAHMUSI.

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

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX KOeOaHU MPYKUHHOTO MasATHUKA.

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

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

Habumronenne He3aBUCHMOCTH IIEPHOJa MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHUn
OT CONPOTHUBJICHUS.

HccnenoBanne konebaHWl Tpy3a Ha MAacCCUBHOM MpPYXHHE C IENbl0 (OPMHUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS Teja B X0Z€ KoJeOaHU Ha yIIPYTroM MoABece.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXalONINX KoJaeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYIBI 3apsjia KOHAEHcaTopa ¢
aMIUIUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxawolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemeHHbIl TOK. MOIIHOCTH TEPEMEHHOrO0 TOKAa. AMIUIUTYAHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TIPU Pa3IndHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CunHycouganbHblid IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHH.

WneanbHblii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IeKTPUIECKOM
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU IMPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa ucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

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

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTYXaIIKUX IEKTPOMATHUTHBIX KOJIEOAHUN.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCaTopa.

YCTpONCTBO M IPUHIIUII ACUCTBUS TpaHCHopMaTopa.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEN0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HUX pachpocTpaHeHus. [lomepedynble u mpoAoOJbHBIC
BosIHBI. Ilepuon, ckopocTs pacrnpocTpaHeHHs U AjduHa BOJIHBL. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTepPepeHIus U TudpaKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXKEHHWE, IPEIOMJIEHHME, IOJISIpU3aLINs,
uHTephepeHIus U TudpaKims.

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

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl.

TexHUuyeckue ycTpoicTBa M NPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U MEJUIIHHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YacTOTHI KOJIeOaHUH.

HaGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny U AUPpakiud MEXaHUUECKHUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMUTYJOW M YacTOTOM
Kosie0aHuM.

HccnenoBaHue  CBOWCTB — DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXX€HHE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HTepepeHIus.

OO6HapyxeHue HH(ppaKpacHOTo U YIbTPa(hHUOIETOBOIO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeHOE pacrpocTpaHEHHE CBeTa B OJHOpoAHOM cpene. Jlyd cera. TouyeuHslit
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUH B IIOCKOM
3epkane. Cepudeckue 3epkaia.



[Ipenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCONIOTHBIA IOKa3aTellb
npesomiieHuss. OTHOCUTENIBHBIM IOKa3aTenab INpenoMieHHs. IoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH IMEPEX0JI€ MOHOXPOMATHYECKOIO CBETA Yepe3 IPaHULly pas3zaeia
JBYX ONITUYECKUX CPEZ.

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

ITostHOE BHYTpeHHEe oTpakeHue. IIpenesbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

CoOuparomue M paccewBaromue JuH3bl. ToHKass smH3a. DOKYCHOE pAacCTOSHUE U
ONTUYECKasl CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENIBHOTO IOKa3aTes IPEIOMIICHUS.

®opmylia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox 1y4a, IpOLEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YITIOM K €€ IJIaBHOM ONTUYECKON OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka IPAMON B COOMPAIOIUX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromnias cnocoOHOCTh. ['71a3 Kak onTUYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBHS
HaOJIOZICHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP(PEPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KilaccuyecKX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Jludpakumonnas pemeérka. YciaoBue HAOMIOACHUS TIJIaBHBIX
MaKCHUMYMOB IIPH [1aIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAs
OITHKA, TU(PAKIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue npesioMIIEHUs CBETA.

HaOGnroneHue nosiHoro BHyTpeHHEro oTpakeHust. Mojienb CBEeTOBO/Ia.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300payKEHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nugpakuuu cera.

N3ydeHne AuppaKkIIMOHHON PEIIETKH.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucnepcuu certa.

HaGnronenue nonspusaiuu cBeTa.

[TpumeHeHre noaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BellecTBa (Ha MPUMEPEe KHUJIKUX
JIUH3).

N3mepenue GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

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

[Tony4yeHnue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYEeCKUX CHCTEM.

Habmonenue nudpaxyuu, HHTEpPEpeHIINN U MOJIIPU3ALIUN CBETA.

W3ydeHue nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAIECKTPHKA.

N3yuenne naTepEepeHIIy Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Hab6nronenune aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

N3mepenne njMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3JIy4eHHUs CBETOAMOAA IPHU MOMOIIH AU(DPAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBain.  IIpeoOpasoBanust  Jlopenua.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHME BPEMEHU U COKpaIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.

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

TexHu4eckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE NPUEMHHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHUYeCKU IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Omnpeznenenre UMITYJIbCAa U YHEPTUU PEISATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pa3zpnen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tela). 3aKOH
cMerieHus Buna. [ unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexrt. Onpitel A. I'. CroneroBa. 3akoHbl poTodrddexra. YpaBuenue DiiHIITEIHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCOJIIOTHO TMOTJIOMIAIOIYI0 U
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BosHoBbie cBoiicTBa yactull. Bonnbl ae bpoins. Jlnuna BonHbl 1e bpoiins u pa3mepsl
o0nacTu  JoKanu3alMM  JBUWXKylleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 37eKTPOHOB Ha KpUCTAILIaX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHUs HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOIECCHl: CIIEKTPOMETP, (HOTORNIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

HccnenoBaHue 3aBUCUMOCTH COITPOTHUBIIEHHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

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

[Toctynatsl bopa. M3ny4yenue u morsomieHne (OTOHOB NPH MEPEXOoJie aToMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHYXKJIEHHOE H3JlyueHue ceta. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIOTMUECKHUE IIPOLECCHI: CHEKTPAJIbHBIA aHaIu3
(cTieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnenb oneiTa Pezepdopra.



Habnronenre muHEeHYaThIX CIIEKTPOB.

YCTpolcTBO M ACHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY,.

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

PagnoaktuBHOCTB. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOIO pacnaia. PaavoakTtuBHble H30TONBI B npupone. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie cuibl. JlegekT Macchl sapa.

SAnepubie peaknuu. Jlemenwne wu cuHTe3 snep. SaepHele peaktopbl. [IpoGiiemsbr
YIOPABJISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. KOJOTMYECKHE acClEeKThl Pa3BUTUS  SEPHOU
HHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHL.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaptHoil Mmosienu. KBapK-riitooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHoi Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUECKUE IMPOLECCH: JO3UMETp, kamepa BuibcoHa,
AEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTUs acTpoHoMuu. llpukiiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMH. IIpUMEHUMOCTb 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccleqoBaHUW. COBpPEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpPHasi aCTPOHOMHS.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

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

3BE37bI, KX OCHOBHBIE XapaKTEepUCTUKH. JlMarpaMMa «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I1OCJIE0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3Bomony CosHIa U 3BE31. OTarlbl )KU3HU 3BE3NL.

Muineunsii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajJlakTUK. PajnoranakTiuky v kBazapel. YEpHbIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktux. Teopus
Bonsioro B3peiBa. PennkroBoe n3nyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTPOHOMUHU.

Yuenuueckue naonooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJIOKEHHsI HEeOeCHbBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03B€3/11si CEBEPHOT0 MOIyLIapus U IpKU€E 3BE3/IbI.

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

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlieHKa  TpaHull
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEIIOKEHHBIX TUIIOTE3 (BBIOOp M3 paboT, OMHMCAaHHBIX B TEMaTHUYECKUX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe paboThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOumenne W cucTeMaTH3alus — COAEp)KaHMs  pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHass pu3nKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKa», «Komebanust m BOIHB»,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax NesTeNTbHOCTH 4YeloBEeKa, pOJib M MeCTO (U3MKM U acTpOHOMHUHU B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMAaTU3HUPYIOLLEH,
OOBSICHATENIBHOM M MMPOTHOCTHYECKON (DYHKIHIA (pr3HUecKor TEOpHH, pOib PU3UIECKON TEOpUHr
B (hopMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C yIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadvu ¥ TEXHOJOTHUH.

MesicnpeOmemuvie noHAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (hakT, rumores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTapHBIX (DYHKIIMM.
[Tpu3Haku no100us TPEYroIbHUKOB, ONPEEICHNE TUIOIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue sBICHHUS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl, YJIbTPa3ByKOBas JUAarHOCTHKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCGHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIIETKH, CIIEKTPaIbHbIN aHAIH3.

T'eozpaghua: marHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KW MArHUTHBIX Py, (GOTOCHEMKA 3eMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATENb
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTpPa3ByKoOBasi IMAarHOCTHKa B TEXHUKE, MPOEKIHOHHBIM ammapar, BOJIOKOHHAsl OITHKA,
coJIHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHUKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 O®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS yueOHOro npeamera «OU3uka» J0JIKHBI OTPaXKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBAThCS CPOPMHUPOBAHHONW BHYTpPEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, NO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOIIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIPaBJICHU! BOCIIUTATEIBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOILICUYETOBEUECKNX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIo OOILIEeCTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTApPHOW U BOJIOHTEPCKOM IEATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSM DPOCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOT'O TIOBECHHUS;

e CHoCOOHOCTh OIIGHMBaThb CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJa/a B IOCTPOEHUE YCTOHUNBOrO OYy/IyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas 5SCTETUKY HAyYHOTO TBOPYECTBA,

npucyIero Gpu3n4eckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

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

® TOTOBHOCTbh M CHOCOOHOCTH K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3HKH
Ha MPOTSDKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

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

® [UJIJAHMPOBAHUE U OCYILECTBJICHUE NIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

® pacIIMpEeHHE ONbITa JAEATEIbHOCTH HKOJOTMYECKOW HAIpPABIEHHOCTH HAa OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;
OCO3HAHUE LIEHHOCTHM HAYyYHOM JEeATEIbHOCTH, T'OTOBHOCTH B MPOIECCE H3YUYCHUS
GU3MKK  OCYIIECTBIISATH  NPOEKTHYKD U HCCIEAOBATENbCKYIO  JIEATEIBHOCTh
WHAUBUIYaAJIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
bazoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITENIbHO (DOPMYyJIUpPOBaTh U AKTyaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENENATh eI ACITEIBHOCTH, 3a1aBaTh I1APAMETPhl U KPUTEPUU UX JTOCTUKECHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DU3UYECKHUX
ABJICHUSIX;

pa3pabaTbiBaTh IJJaH pelIeHUs NpoOjaeMbl C Yy4ETOM aHajau3a HUMEHIuXcs
MaTepHaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJWHUPOBATh W BBINOJMHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

BJIQJICTh HAYYHOU TCPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHU U METOJaMH (pU3UIeCcKOi
HAYyKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON W TMPOEKTHOW JEeATEIILHOCTH B
obnmactu (pU3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHWSI, €T0 WHTCPIIPETAIINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 33J]ady, BBIJIBHTATh
rUnore’y e€ pelleHus, HaxOIUTh apryMeHTbl [UIsl JIOKa3aTelbCTBA CBOUX
YTBEPXKICHHM, 33]1aBaTh MApaMETPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEHU, TIPeJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJAJCTh HABBIKAMU TOJy4eHUs HHGpopMalMu (U3UUYECKOTO COJACpXKaHUA U3
HUCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSATEIIBHO OCYIUECTBIIATh IIOMCK, aHaJu3,
CUCTEMATH3allMI0 M MHTEpPHpeTaluio HH(OpMAllUKM pa3iHyHbIX BUJIOB U (QopM
IIPE/ICTABIICHUS,;



OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPraHM3AIllMOHHBIX 3aJa4d ¢
coOmrofcHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepeKeHusl, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MYCCKOTO COJCP)KAHUSA B pa3IMuHbIX (opmarax ¢ yd4EToM
Ha3Ha4YeHUS WHGOPMAIMK W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaxX (DU3MKHU M BO BHEYPOUHOU JIEATEITHHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIIMi U CMATYATh KOH(IUKTHL;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C UCIOJb30BAHUEM SA3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;
BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBHI ¢ yU€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM COBMECTHOM IESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JTOCTHIKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, pacHpenesiTb pOJIH C
y4€TOM MHEHHI YY4aCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO YyYaCTHHKAa KOMAaHIbl B 0OIIUi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAECH C MO3ULIHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B PA3IMYHBIX CUTYALMSX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE yUeOHbIE T1eiiCTBHUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIaH PEIICHUs] paCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
petieHue;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHHUIO M TPOSIBICHUIO JPYAUIMH B 00IAaCTH (PU3UKH,
MOCTOSTHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalldsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNbTATOB LEIAM;

BJAJCTh HABBIKAMU IIO3HABATENIbHOW pe(IEKCHMM KaK OCO3HAHHUsS COBEpIIaeMbIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPH aHAJIU3€E PE3YyIbTAaTOB JESITEIBHOCTH;
NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;



IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOrPaMMbl MO (GH3HMKE s
YPOBHS CpeaHero ooimero oOpa3oBaHus y 00ydJaOIUXCs COBEPUICHCTBYETCS AIMOLMOHABHBIN
UHTEJICKT, MPEIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IOHMMAaTh CBOE SMOILMOHAIBHOE
COCTOSTHUE, BHJICTh HAIMPABJICHHUS PA3BUTHS COOCTBEHHOW AIMOLMOHAIBLHOU chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEACHHE, CHOCOOHOCTh  aJaNnTUPOBAThCA K
SMOILMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONTHUMH3M, HUHUITUATUBHOCTh, YMEHUE JICWCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKJIIOYAIONICH CITIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHUX,
YYUTHIBATh €r0 IpPH OCYIICCTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBJIATh HHTEPEC U pa3peniaTh KOH(IUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenust B 10 knacce npeIMeTHbIE pe3ysbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTHMYECKOH,
COLMAIBHOW M ATUYECKON c(hepax IesTeIbHOCTH YeIOBEKa, POJIb U MEeCTO (DM3UKH B
COBPEMEHHOI Hay4YHOH KapTHuHe MUpa, 3Ha4YeHUe OIUCAaTEeNbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUH — MEXAHHMKH, MOJIEKYJISIPHOM (PU3MKM M TEpPMOJMHAMMKH, POib (pusnueckon
Teopuu B (GOPMHUPOBAHUHU MPENCTABICHUN O PU3NUECKON KapTHHE MUPA;

pasnnyarth yCJIOBHUS MNPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECCOB
(sIBNIEHMI): MHEpLMANIbHAS cHcTeMa OTCYETa, a0COMOTHO TBEPIOE TEJI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBW)XEHHME, CBOOOJHOE TMaJeHue, aOCOIITHO yrpyras
neopmarusi, abCONIOTHO YNPYyroe U abCOOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH
ra3a, JKUIKOCTH U TBEPAOro (KPUCTAIUIMUECKOIO) Teja, MACalbHbIM ra3, TOUYEUHBIH
3apsil, OJHOPOJHOE IEKTPUUECKOE IT0JIE;

pasnuuath ycloBUS (TpaHUIBL, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB M OrPaHMYEHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHUE TPOLECCHl M SIBJICHHUSA, HUCHOJIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCHTEIBbHOCTh MEXaHHYECKOTO
JBWDKEHUS, (POpPMYyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBIKEHUS, MPeoOpa3zoBaHMS
[anunes nns  CKOPOCTH W MepeMelleHus, 3akoHbl HploToOHa, mnpuHIUD
OTHOCHUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TSATOTEHMS, 3aKOHbl COXpPaHEHUs
UMIyJbCa M MEXaHWYECKOW DSHEpruu, CBs3b pabOThl CHJIBI C U3MEHEHUEM
MEXAHUYECKOM DSHEpPIrUH, YCIOBHS paBHOBECUS TBEPAOTO Tela), IMPU ITOM
HCIIOJIb30BAaTh  MAaT€MaTUYEeCKOE  BBIPAXXEHHE  3aKOHOB, YKa3blBaTh  YCIOBHS
OPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuii [ anuies, BTOPOro U TPEThero
3akoHOB Hbr0TOHA, 3aKOHOB COXpaHEHUsI UMITYJIbCa U MEXAaHUYECKOM IHEPrUH, 3aKOHA
BCEMHUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TETUIOBBIC MPOIECCHl U SIBICHUS, MCIOIb3Ys] OCHOBHBIE
nooxeHuss MKT u 3akoHBI MOJIGKYJISpHOW (GU3UMKA W TEPMOJUHAMHUKU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUUECKON SHEPrUuel TEIIOBOr0O JBHKECHUS
M KOHLEHTpauued €ero MoOJIeKYyJ, CBsI3b TEMIEPATyphl BEIIECTBA CO CpPEIHEH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
UJCANbHOIO Ta3a C KOHLEHTpauuMed MOJIEKYJ U €ro TeMIepaTypoil, ypaBHEHHE
MenpaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS
SHEPruu B TEIUIOBBIX IpOIeccax), MPH I3TOM HCIOIb30BaTh MaTeMaTHYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH JJIEKTPUUECKUE SBJICHUS, UCIOJIb3Ys] OCHOBHbBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, NOTEHIMaIBHOCTh  3JIEKTPOCTATUYECKOTO  MOJs,  [PUHLHUII
CYNEPNO3UIMU IIEKTPUUECKUX IOJIEH, TP ITOM YKa3biBasi YCJIOBUS NPUMEHUMOCTH
3akoHa Kynona, a TakXe NPaKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMma s
y4acTKa LEeNu U JJI1 3aMKHYTOM 3JIEKTPUYECKOU 1enH, 3akoH Jxoyisa—JIenna, npasuia
Kupxroda, 3axons @apazaest 1uist 3JEKTPOIH3a);

ONHKCHIBATh (DU3MUECKHUE MPOIECCHl M SBJICHHSI, HCIIOIB3YysS BEIIMYUHBL: IEPEMEIICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHLIMAJIbHAs SHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas dSHeprus, pabora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIA YIPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsl B3aUMOICUCTBUSA Teja ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
9HEeprus ynpyrod gedopmammy TPYXKHHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAS
Temmeparypa Tena, paboTa B TEPMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJICATbHOIO
OJIHOATOMHOI'O Ta3a, paboTa HJEalbHOIO ra3a, OTHOCHTENIbHAs BIJIAXKHOCTh BO3]yXa,
KIIJI wmneanbHOro TEMJIOBOrO JBUraTess; 3JIEKTPUUECKOE II0Jie, HaNpsKEHHOCTH
ANEKTPUYECKOTO MOJIA, HANPSKEHHOCTh MOJISI TOYEYHOI'O 3aps/ia WIH 3apsyKEHHOrO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIAs CHJia, CUJIa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANEKTpUUECKasi €MKOCTh IJIOCKOTO KOHAEHCATOpa, CONMPOTHBJIEHUE ydacTKa ILENu C
MOCIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  DHEPIUs
ANEKTPUUECKOTO I10JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTHM TMPOTEKAaHUS (U3HYECKUX  SBICHUW: MEXaHHYECKOe
JIB)KEHUE, TEIUIOBOE JIBM)KEHHWE YacCTHI[ BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMXeHue, nuddy3us, ucrnapeHue, KUTIEHHE U KOHICHCAIUs, TUIaBIICHUE
M KPUCTAJUIM3alMs, HAMpaBICHHOCTh  TEIUIONEpPEAadH,  DJIEKTpU3auus  Tell,
SKBUIOTEHIIMAIIBHOCTD MOBEPXHOCTHU 3aPSyKEHHOTO IMTPOBOIHUKA;

IIPOBOAMTH HCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (PM3MYECKOM BETWYMHBI OT JPYroil ¢
WCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATH YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaguKoB C y4€TOM aOCOJIIOTHBIX IOTPEIIHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEIWYWH, TMPU 3TOM BBIOUpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI MO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: TUIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAHOBKY,  aHAJIM3UPOBATh
MOJIyYeHHBIE PE3YIbTaThl U JIEaTh BBIBOJI O CTATYCE MPEAJI0KEHHOU TUIIOTE3bI;
coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEJOBAHMNA B paMKax
y4eOHOTr0 SKCTIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIeNOBATEIbCKOW U TMPOEKTHOM



JeSITEIbHOCTH C HCIHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000pyI0BaHNS;

pemate pacy€THBIC 3aladdl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mueckoi
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, NPUMEHITH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MpH  HUCIHOJIb30BAaHUU
MaTeEMaTUYECKUX METOJ0B PpELICHUs 3a1ad, IMPOBOAUTH PACUYETHl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaThl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX Pe3yiIbTaTOB;

pelaTh KaueCTBEHHBIE 3a7au, TpeOyrolre MpUMEHEHUs 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakKe MHTEerpallMd 3HaHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
M3YYEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;

MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOLIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTENIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpOLecCaMH, C TMO3HULIUN
9KOJIOTMYECKOI 0€e301acHOCTH, IIpeJICTaBICHUN 0 palnoHaIbHOM
IIPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKu U
TEXHOJIOTUH [T JaTbHEHIIIETO Pa3BUTHSI YeIOBEUECKOTO OOIIECTRA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJOTHHA, TIpU  ITOM
UCTIOJIB30BAaTh  COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUH  JUIi  IIOWCKa,
nepepaboTKU W TNpeAbsBIeHUS Y4eOHOM U HayYHO-MOMYJISpHON uHOpManmu,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalLMM, HOJYyYEHHOW U3 pPa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOITY4aeMyl0 HHPOPMALIUIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHau3a
UCTOYHUKA HHPOpMaLIUY;

NPOSBIATh OPraHU3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IPOEKTHBIX M Yy4eOHO-
UCCIIEI0BATEIbCKUX PabOoT;

paboTaTh B TpyIIE C HUCIOJHEHUEM Pa3JIMYHbIX COIMAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy TpyImbl, palMOHAIBHO PpACHpeAessATh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB IPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALIMIO K Oynymed npodecCHOHATBbHOM — JIESTENbHOCTH IO
CIEIUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K konny oOyuenust B 11 knacce nipeMeTHbIE pe3ylbTaThl Ha YrIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUAIOIINXCSl YMEHUM:

NOHUMATh pPOJb (UMK B SKOHOMHYECKOH, TEXHOJOTHMYECKOW, COLHUAIBHOW U
TUYECKON cdepax IesTeIbHOCTH YeJOBEKa, POoJib U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHLHOCTH YeJIOBEeKa U
JAIBHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAQUYE€HHE  OIMCATENIBbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nyueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU NPEACTaBIECHUN 0 (U3HUECKOi



KapTHHE MHpPa, MECTO (pU3MUECKOW KapTHHBI MHUpa B OOIIEM psily COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NPEACTABICHUN O IPUPOJE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABJIEHMI): OJHOPOJHOE IEKTPUUECKOE U  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOoJIeOaHHsA, MAaTeMaTHUECKUH MAasTHUK, HJICAIbHBIA MPYKUHHBINA
MasiTHUK, TApMOHMUYECKHE BOJIHBI, UACaIbHbII KOJIeOATENbHbIM KOHTYp, TOHKAs JINH3A,
MoOJIeJIe aTomMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath yCJioBUS (IpaHMIbI, O00JAaCTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBIEHHS, HCIIOJIb3Ys
OCHOBHBIC TIIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAJIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsja, cujia AmIiiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUM, mpaBuiao Jlenma, cBsizp DJIC
CaMOMHJIYKIUU B 3JEMEHTE 3JIEKTPUUYECKOM L€ CO CKOPOCThIO M3MEHEHUS CHJIbI
TOKa, OCTYJaThl ClIELMaIbHONH TEOPUU OTHOCUTEIBHOCTH DWHIITENHHA);
AQHAJIN3UPOBATh U OOBACHATH KBAHTOBbBIE IIPOLIECCHI U SIBICHUS, UCIIONIb3Ys MOJIOXKEHUS
KBaHTOBOH (u3ukm (ypaBHeHWe DiHIITEHHA a1 HoTOd(deEeKTa, MEepBBId U BTOPOM
noctynatel bopa, mpuHIKIT cooTHOIIEHUsT HeonpeaenéHHocTel ['eizendepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MacCOBOT'O YMCEJl U SHEPIUU B SIIEPHBIX PEAKLMSIX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBAThH (PU3MUECKHE TPOLIECCH U SBIICHHS, HCIIOIb3Ys BEIMYUHBL: HANPSHKEHHOCTH
IIEKTPUYECKOTO  TOJIS,  I[OTEHLIMANT  3JIEKTPOCTATUYECKOTrO  IOJId,  Pa3HOCTh
IOTEHLIMAJIOB, JJIEKTPOJBMKYILAS CWJIA, MHAYKUUS MAarHUTHOTO IIOJIsI, MarHUTHBIN
NOTOK, cuia AMIiepa, MHIYKTUBHOCTb, AJIEKTPOJBIIKYILAs CHUJIa CAaMOMHAYKILIHH,
SHEPrusi MarHUTHOIO IOJIA MPOBOJHUKA C TOKOM, PEJITUBUCTCKUNA MMITYJIbC, ITOJIHAS
DHEPTUs, SHEPTHs TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] siApa, DQHEPTUs CBA3M s11pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, MHTepdepeHIus BOJIH, TUpaKus, JTucnepcus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornekrpuueckuil adpdekr (poroapdexr), anbda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (PU3NYECKUue  MPUHIUIIBI
CHEKTPAJIbHOTO aHAJIN3a U paboThI Jlazepa;

OTpe/eNATh HAlpaBJI€HUE WHIYKIUU MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, u
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

IIPUMEHATH OCHOBOIIOJIAralole aCTPOHOMHUYECKHE TOHATUS, TEOPUU W 3aKOHBI JJIS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMaX, B MEXraJlaKTUYECKOW Cpeae; [BMKEHUS HEOECHBIX Tell,
SBOIIOLMH 3BE30 U BeeneHHol;

IIPOBOAMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUMN, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTAThI
NOJYYeHHOM 3aBUCUMOCTH (M3WYECKUX BEJIMYUMH B BHUAE TpaduKoB C y4EToM
aOCONIOTHBIX MOTPEIIHOCTed HM3MEpPEeHMH, JienaTh BBIBOJABI IO  pe3ylbTaraM
MCCIIE/IOBAHMSI;

MPOBOJANTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MPHU 3TOM BBIOMpATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEAJOKEHHOM TUIIOTE3Bl: IUIAHUPOBATH
9KCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U A€JaTh BBIBOJ O CTATYCE MPEAJIOKEHHOMN T'MIIOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnroaaTh mpaBuia 0e30MacHOro TpyJaa IMpH MPOBEIECHUU HCCIEIOBAaHHM B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JESATEIbBHOCTH C MCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1ADOPaTOPHOIO
000opyI0BaHNS;

pemath pacdyETHBIE 3aladydl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUECKUE MOJEIH,
OTBeUalole TPeOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYJIbL, 3aKOHbI, 3AKOHOMEPHOCTH U
NOCTyJaThl (PU3MYECKUX TEOPHH MpPHU HUCIOIb30BAHUM MAaTEMAaTHUYECKHX METO/I0B
pemieHuss 3ajad, IPOBOAUTH pPAcdy€Tbl HA OCHOBAHMM HMEKOIIMXCA JIAHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBAThb METOJbl PEUIEHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pelaTh Ka4eCTBEHHbIE 3a]aul, TpeOyIoLe NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUM W3 APYrHX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHE SIBICHHUS;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKHUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH TPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh U  OLIGHUBATh TMOCJEICTBUS OBITOBOM M  IPOU3BOJCTBEHHOM
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU MpolLlecCaMH, C TMO3ULIUN
9KOJIOTMYECKOI 0€e301acHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAHUU JOCTUKEHUW HAyKd U
TEXHOJIOTHH JUIs TalbHEUIero pa3BUTHS YEJI0BEYECKOro O0IIEeCTBA;

IPUMEHSATH pa3InyHble CIIOCO0BI PabOThl ¢ HH(popManuel (U3NIECKOTro COJepKaHus C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TOMCKA,
nepepadoOTKU M TpeAbsBICHUS Y4YeOHOW M Hay4yHO-TIOMYJISIpHOW HH(OpMauy,
CTPYKTYpPUPOBAaHHUS W MHTEpHpeTaluud HHPOpMalMM, NOJYyYEHHOW U3 pPa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMy0 HH(POPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHau3a
UCTOYHUKA HHPOpMaLIUY;

IPOSBIATh OPraHU3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

paboTaTh B IpyHIe C HCHOJHEHHEM pa3IMYHbIX COLMAJIBHBIX pOJIEH, IIIAHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO pACHpPENeNsaTh NeATEIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PELIEHUE
paccMaTpuBaeMoi TPOOJIEMBI,

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed mnpodeccHOHalbHOW — JAEATENBHOCTH  I10
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. HAYUHBIA METO/1 IO3HAHUS ITPUPO/IbI
11 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmoreia LIOK
' - A PHPOA https://m.edsoo0.ru/7f41bf72
Utoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 10 1
vHeNatitia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 10
Aluaiica https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. & 1
3 Cratiica TBEpOrO Tea > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/7fA1bf72
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
bu6mmorekxa [IOK
1 i 1 1
3 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPHH 5 https://m.edsoo.ru/7f41bf72
b K
3.2 Tepmoaunamuka. TernoBble MalIMHBI 20 1 nommorexa O

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubmumoreka [IOK
' HEePEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 49
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 C) 24 1
flekTpHtieckoe mofe https://m.edsoo.ru/7f41bf72
. . bubmuorexa [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK 24 1 https://m.eds0o.ru/7FA1bf72
bu6mmoreka [IOK
4. T
3 OICH B PASIIITHBIX Cpeitax 0 https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 54
Pa3znen 5. PUBSHUYECKUN TIPAKTUKYM
5.1 du3nyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 16
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paszpen 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
1.1 M 14 1
ATHITTHO® Hore https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
12 MICKTPOMATHHTHAS HHAYKLUHS 13 1 https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHIIECKIe KoxeOars 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 1
DUICKTPOMATHHTHBIE KoJeOaHHs > https://m.edsoo.ru/7f41c97c
23 MexaHu4yecKHe U 3J1€KTPOMArHUTHBIE 10 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
24 0] 25 1
frrara https://m.edsoo.ru/7f41c97c
Hroro no paszneny 60
Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
3.1 OcuoBbel CTO 5 BuGmiorexa LIOK

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

Wroro no pazmeny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOM Jyasin3 15 1 bubmmorexa LIOK
: i SIPHO-BOJTHOBOM 3M
PHYCEYIAP " Y https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 O 5
B aTona https://m.edsoo.ru/7f41c97c
43 ®du3uKa aTOMHOIO SApa U HIEMEHTapHbBIX 5 1 bubmumorexa [IOK
' YJaCTHIL https://m.edsoo.ru/7f41c97c
Utoro no pazneny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®PU3UKHN
bu6 K
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 hgpSJ,I:I;I/(r)TF]réelijasi.oru 17£41097¢
Hroro no pazgeny 12
Pa3nen 6. PUSHUYECKUM MPAKTUKYM
6.1 ®uznyeckuil NPakTUKYM 16 16
Hroro no paszneny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTtu3zaiiys u 0000IIeHIE
71 MPEIMETHOTO COACPIKAHMSI U OTIBITA 15 1
' NeSITeIbHOCTH, TPHOOPETEHHOTO MPU
n3yueHuu kypca ¢usuku 10 — 11 kmaccon
Wroro no pazueny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 7 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmyecrBo  DJyekrponnbie nuudpoBbie
/' Tema ypoka Jacos o0pa3oBaTe/ibHbIE
e Bceero pecypcbl
1 Wucrpykrax no Th. ®usnka — pyHaaMeHTanpHas HayKa O IPUPOJIE 1
2 Hayu4Hb1ii MeTo1 MO3HAHUS M METOBI UCCIICAOBAHUS (PU3UUCCKHUX SBIICHHIMA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c32e2
3 OKCIlepUMEHT M Teopus B Ipoliecce IMO3HaHus mpupoisl. Habmonenue u 1
IKCIIEPUMEHT B (PU3UKE
Crioco6b! u3MepeHust (PU3NYECKUX BETUUYUH
5 AOCOI0THAs M OTHOCUTENIbHAS MOTPEIIHOCTH U3MEPEHUN (PU3HMUECKUX BEIUYUH
6 MonenupoBanue B pusuke. Pons u MecTo pusznuku B HOpMUPOBAHUM COBPEMEHHOM 1 bubnnorexka [JOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON NEATEILHOCTH JIIOAEH https://m.edsoo.ru/ff0c33e6
7 Mexannueckoe apuxkenue. Cucrema orcdera. OTHOCUTEIBHOCTh MEXAHHUUECKOTO 1 bubnmoreka [IOK
neuxkenus. [Ipsimas u oOpaTHas 3aa4n MEXaHUKH https://m.edsoo.ru/ff0c3508
3 Paguyc-BekTOp MaTepHanbHOM TOYKH, €ro IPOEKIMH Ha OCH KOOpIUHAT. 1
Tpaexropus. [lepememnienue. CkopocTs. X mpoekiuu Ha OCH KOOPIUHAT
9 PaBHOMepHOE npsiMonMHENHHOE ABMKeHHe. | paduueckoe onucaHne paBHOMEPHOTO 1 bubanoreka [JOK
MPSAMOJIMHEMHOTO IBUKECHUS https://m.edsoo0.ru/ff0c3620
10 CroxxeHue nepeMelieHnii u ckopocte. Pemenue 3agau 1
11 HepaBHoMepHoe nBukeHrne. MIrHOBEHHAs! CKOPOCTh. Y cKopeHue. [Ipsmonuneiinoe 1 bubnmoreka [JOK
JBHXKEHUE C IIOCTOSAHHBIM YCKOPEHUEM https://m.edsoo.ru/ff0c372e
12 ['padmyeckoe onricanue NPSIMOIMHEHHOTO ABMKEHUS C TIOCTOSTHHBIM YCKOPEHUEM 1
13 CBobogHoe mazieHue. Y CKopeHrue cBOOOAHOTO MajieHusl. 3aBUCUMOCTh KOOPIMHAT, 1 bubmuoreka [JOK

CKOPOCTH, YCKOPEHHS OT BpEMEHH U UX Tpaduku https://m.edsoo.ru/ff0c39cc
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14 JIBmkenue tena, OpOIIeHHOTO MO/ YIIIOM K TOPU30HTY
15 KpuBonunerinoe naBmxeHue. J[BUKEHHE TO OKPYKHOCTH. YTJOBas W JIMHEHHas bubmuorexa [JOK
ckopocts. [lepuon u yacrora. LIEeHTPOCTPEMUTENBHOE U ITOJIHOE YCKOPEHUE https://m.edsoo.ru/ffOc3ada
16 Kontponbnas padora Ne 1 mo teme "Kunemaruka"
17 IlepBriif 3axkoH Herotona. WHepumanbHpie cuctembl orcu€ra. IlpuHnmn bubnunoreka [HOK
oTHOcUTeNbHOCTH ["anunes. HennepuanbHble CUCTEMBI OTCUETA https://m.edsoo.ru/ff0c3be8
. . bubnnoreka [JOK
18 Cuna. PaBHoelicTBytomas cuna. Bropoit 3akon HetoTona. Macca https://m.e dsogru /£10c3be8
. . bubmuorexa [JOK
19 Bzaumopeiicteue ten. Tperuit 3akon HeroToHa https://m.edsoo.ru/ffOc3be8
20 [Tpunnun cyneprno3uiuu cui. Pemenue 3axad Ha npuMeHeHne 3aKkoHoB HproToHa
21 3aKOH BCEMHPHOI'O TATOTEHUS. DKBUBAJICHTHOCTh IPaBUTALMOHHOM M MHEPTHOMU bubnuorexa [JOK
Macchbl https://m.edsoo.ru/ff0c3d00
22 Cuta TSKECTH U yCKOPEHHE CBOOOHOTO A ICHUS
93 JIBukeHre HEOECHBIX Tell U MX UCKYCCTBEHHBIX CIYTHUKOB. [lepBas kocMuueckas
cKopocTh. 3akoHbl Kemiepa
bubnnorexka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.e dsogru IF10C3618
25 Cuna tpenus. Ilpupona u BuAbl cuil TpeHUs. J[BUKEHUE B KMIKOCTH M Ta3e C bubnnoreka [JOK
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPE/IBI https://m.edsoo.ru/ff0c3f76
26 Harnenwne. ['mapocrarrueckoe napieHue. Cmiia Apxumeaa
97 AGcomoTHO TBepaoe Teno. [locTynarenbHOe U BpamaTelIbHOE TBUKEHUE TBEPAOTO bubnmnoreka [JOK
TEla https://m.edsoo.ru/ff0c41a6
28 MoOMEHT cuiIbl OTHOCUTENBHO OCcH BpaileHus. [1nedo cusl bubmmorexa [OK
https://m.edsoo.ru/ff0c41a6
29 CroxeHue cui, MPUJIOKEHHBIX K TBepomMy Teny. LleHTp Tsbkectu Tena. YcnoBus
paBHOBecHsI TBEpIOro Tena. Buasl paBHOBecHs
30 Pemenuie 3aa4 Ha ABMKEHUE Tea MO/ AEHCTBHEM HECKOIBKUX CHJI
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KonTtponsnast padora Ne 2 o teme "/Iunamuka. CraTuka TBeporo tena'

31
39 Nmnynbc maTepuanpbHOW TOYKH, CUCTEMbl MaTepHAIbHBIX TOoYeK. LleHTp Macc bubnmoreka [JOK
CHCTEMBbI MaTEPUAJIbHBIX TOUEK. Teopema 0 IBMKEHUU LEHTPA MACC https://m.edsoo.ru/ff0c43d6
33 Wmnynsc cuiibl U HU3MEHEHHE HUMIYyJbCca Tela. 3aKOH COXpPaHEHUs MMITYJbCa. bubnunoreka [HOK
PeakTuBHOE NBIKEHHE https://m.edsoo.ru/ff0c43d6
34 MomeHT wuMIlynbca MaTepuaibHOW Touku. [IpencraBieHne o COXpaHEHUU
MOMEHTa UMITYJIbCA B IICHTPATbHBIX MOJISIX
35 Pemenue 3amau o reme "Nmiysbc. 3aK0H COXpaHEHUS UMITYJIbca"
36 PaGora cunpl Ha MajloM M Ha KOHEYHOM TmepemeleHuu. ['paduueckoe bubnnoreka [JOK
MIPEACTaBICHHE Pa0OTHI CHUIIBI. MOIIIHOCTD CHJIBI https://m.edsoo.ru/ff0c4502
37 Kunernueckass sHeprusi. Teopema 00 U3MEHEHWHM KHHETHYCCKOW OSHEPTUU bubnuorexa [JOK
MaTepUaIbHON TOUKHU https://m.edsoo.ru/ff0c4502
38 [TorenunanpHble W HEMOTEHUMANbHBIE CHIBL. [loTeHnmanbHas sHeprus. Bropas bu6mmoreka [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c461a
Tpetbss KocMuueckass CKOpocTh. CBs3b pabOThl HEMOTEHLHUATBHBIX CHJI C
39 U3MEHEHUEM MEXaHUYECKOM DHHEpPruM CUCTEMbl Tell. 3aKOH COXpaHEHUs bubmmorexa [JOK
. https://m.edsoo.ru/ff0c478c
MEXaHUYECKON IHEPTUU
40 Vhpyrue u Heynpyrue CTOJIKHOBEHHUA. YpaBHEHUE bepHymin s uaeanbHOU
KUJKOCTHU
41 KonTponbhas padota Ne 3 o reme "3akoHbI COXpaHEHHsI B MEXaHUKe"
42 PasButne mnpencraBienuii o npupone Teminorbl. OcHoBHblE mosiokeHus MKT. bubnnoreka [JOK
Juddysus. bpoyHoBckoe ABHKEHHE https://m.edsoo.ru/ff0c4dc2
43 Ctpoenune T1a3000pa3HBIX, JKUJIKHUX W TBEPAbIX TeNI. XapakTep ABHKCHHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
m Macca u pasmepsl moisiekyn (atomoB). KommuectBo BemiectBa. IlocTosiHHas
ABoraapo
45 Temneparypa. TeroBoe paBHoBecue. [kana Lenbcust
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46

Pemenne 3aga4q mo reme "OcHoBHEBIE TT010keHns MKT"

47 Wneanbupiii ra3. I'a3oBbie 3aKOHEI bubmmorexa [IOK
https://m.edsoo.ru/ffOc4fde
. bubnmoreka [JOK
48 VYpaBuenue Menneneesa-Knaneiipona. Pemenue 3agau https://m.edsoo.ru/ffocs11e
49 AOcomoTHas Temrepatypa. 3akoH JlaapToHa
50 M3omnporiecchl B uaeabHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA bubmmorexa [JOK
https://m.edsoo.ru/ff0c570e
ol I'paduueckoe npeacraBaeHue U30MPOLIECCOB: U30TEPMA, U30X0pa, H300apa bubmmorexa LIOK
https://m.edsoo.ru/ff0c570e
bu6mmoreka [IOK
52 Ocuosroe ypasienne MKT https://m.edsoo.ru/ffOc4fde
53 Pemenue 3anau no teme "OcHoBHOE ypaBHeHue MKT"
54 CBs3b  aOCONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKONW CHUCTEMBI CO CpeIHen
KMHETHUYECKOM 3HEeprueil NocTynaTelIbHOr0 TEMIOBOIO JBUKEHUS €€ YaCTHI]
55 0O000menne u cucreMaru3anus 3Haauil o reme "Ocuossl MKT"
56 Konrtponsnas padora Ne 4 o teme "Ocnosl MKT"
TepmonuHamMuueckas cucreMa. 3afaHue BHEIIHUX ycioBui mia T/l cucremsl.
57 Buemnue u BHyTpeHHue mnapamerpbl. [lapamerper TJ] cucTteMbl Kak cpenHue
3HAUYEHUS BEJIMYMH, ONUCHIBAIOIINX €€ HA MUKPOCKOTTMYECKOM YPOBHE
58 HyneBoe nauano tepmoaunamuku. Camornpoun3BoibHas penakcanus T/ cuctemsr
K TeTTOBOMY PaBHOBECHIO
59 Mogenb uaealbHOrO0 Tra3a B TEPMOAMHAMHUKE. YCIOBHUS TPUMEHUMOCTH ATOU
MOJIEH
60 VYpaBuenne MenneneeBa-Kianeiipona u BelpakeHue Jisl BHYyTPEHHEN SHEPTUU
61 Belpaxkenue i1 BHYTPEHHEH OHEPrHM OJHOATOMHOIO MJAEAIBHOIO rasa.
KBazucrtarnueckue u HeCTaTUYECKHE MPOLIECCHI
62 OnemenTapHas paboTa B TepMoAMHAMUKe. Bprumcnenue paboTel 1o rpaduky
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npoiiecca Ha pV-auarpamme

Tennonepenavya kak crnocod M3MeHEHHUs BHyTpeHHel sHeprum TJ[ cucrembr 6e3

63
coBepILIeHHs pabOThI
64 KoHBek1us, TerionpoBOAHOCTb, H3TYICHUE bubmorexa LHOK
https://m.edsoo.ru/ff0c5c36
65 KomuuectBo TemnoTel. TermmoéMKOCTh Tena. Y aeiabHas U MOJISIpHasi TEIUIOEMKOCTH bu6mmoreka [IOK
BEIIECTBA. Y IeJIbHAS TEIUIOTA CTOPAHUA TOIUIMBA https://m.edsoo.ru/ff0c5c36
66 Pacuér xonmuyecTBa TEIUIOTHI IPH TEIUIONEpeaade
67 [TonsiTre 06 amuabarHoM mporecce. [1epBrIit 3aK0H TEPMOTUHAMUKH bubmmorexa [JOK
https://m.edsoo.ru/ff0c5efc
68 KommyectBo Temotsl n paboTa Kak Mephl M3MEHEHUs BHyTpeHHel snepruu TJ1
CHCTEMBI
69 BTopoii 3aKk0oH TepMOIUHAMUKH JJISI PAaBHOBECHBIX W HEPABHOBECHBIX IPOIIECCOB. bubmuorexa [JOK
HeoOpaTuMocTh MpUpOIHBIX MPOIIECCOB https://m.edsoo.ru/ff0c6230
. bubnuorexa [JOK
70 [Ipunnune! aeiictBus TernoBbix MammuH. KIT/ https://m.edsoo.ru/ffoce00a
71 Makcumansnoe 3Hauenue KII/I. [lukn Kapuo
72 Pemenue 3amau mo reme "KIIJI. [uxn Kapuo"
73 DKOJOTUYECKHUE acneKTHV WCIIOJIb30BaHMUsS TEIUIOBBIX JBUTaresied. TermioBoe
3arps3HEHUE OKPYXKAIOILEH Cpebl
74 Pemenue 3agau no reme "Tepmonnnamuka. TermoBble MaliuHbI"
75 O06o0menne u cucreMatusauus 3HaHuil no teme "TepmonuHamuka. TemsoBble bubmunorexa LIOK
MaIuHbI" https://m.eds00.ru/ff0c6938
76 Kontponbnas padora Ne 5 mo teme "Tepmoaunamuka. TemmoBbie MammmHb"
77 [TapooOpa3oBanue u KoHAeHcarus. Mcnapenwe u kumneHue. YaelbHas TEIIoTa bubmuorexa [JOK
napooOpa3oBaHus https://m.edsoo.ru/ff0c63b6
78 Haceiennsie 1 HeHachlleHHbIE Napbl. KauecTBeHHAs 3aBUCUMOCTD INIOTHOCTH U
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JIABJICHUS] HACBHIIIEHHOTO Mapa OT TEeMIEepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa
HACBILICHHOIO I1apa. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT JaBJICHUS B
KUIKOCTU

79 BrnaxnocTs BO31yxa. AGCOMIOTHAS M OTHOCHTEIbHAS BIAXKHOCTh 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
80 Pemienne 3amau mno Tteme '"IlapooOpa3zoBanwe UM KOHAEHcalusa. BraXHOCTbH 1
BO3/IyXa"
81 TBépmoe Ttemo. Kpucramnmmyeckue u amopdHble Tena. AHH3OTPONHS CBOWCTB 1 bubnnoreka [JOK
KPHCTAJUIOB https://m.edsoo.ru/ff0c65f0
bubnunoreka [JOK
82 [InaBnenue u KpucTauM3anus. Y genbHas TermioTa miasinenus. Cyonumanus 1 httos://m.e dsogru IF0C6708
83 Hedopmaruu TBEpHoro tena. Pactsoxkenue u cxarwe. Casur. Moayns FOwra. 1
[Tpenen ynpyrux aedopmarmii
84 TemoBoe paclmIMpeHre >KUIKOCTEM U TBEPABIX Tel. AHMapMOHH3M TEIUIOBBIX 1
KOJIeOaHUI YacTHIl BEIIECTBA
85 [IpeobpazoBanue sHepruu B (Ha30BBIX EpPexoaax 1
bubnunoreka [JOK
86 YpaBHeHHe TEII0BOro OanaHca 1 https://m.e dsogru 11066820
87 Penrenue 3a1a4 Ha ypaBHEHUE TEIUIOBOTO OanaHca 1
88 IToBepxHocTHOe  HaTshkeHue. KamwmsipHele  sBieHus.  JlaBineHwe  mojn 1
VCKPUBJICHHON ITOBEPXHOCTHIO kHuAKocTH. Dopmyna Jlammaca
89 OO6oOuieHne W cucTeMaTH3alMs 3HAaHUM 1O TeMe "ArperaTHble COCTOSIHUA 1
BemecTBa. PazoBble NEpexoapl”
90 KonTtponbHast pabora Ne 6 mo teme "ArperatHble cocTosiHUS BeecTBa. Pa3oBbie 1
nepexonl"
o1 OnekTpu3aiusi Ten W e€ TMpOosBICHUs. OJeKTpuueckwit 3apsia. JlBa Buga 1 bubnuorexa [JOK
AIEKTPUYECKUX 3apsaa0B. [I[poBOAHUKM, TUIIEKTPUKHU U TIOITYITPOBOJHUKHU https://m.edsoo.ru/ffOc6bcc
92 DneMEHTAapHBINA ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsaaa 1
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bubmuorexa [JOK

93 B3aumoneiictBue 3apsaaoB. Todyeunsie 3apsabl. 3akoH Kynona https://m.edsoo.ru/ffoc6ced
94 Pemienne 3amay mo Teme "3aKOH COXpaHEHHUE JJIEKTPUUYECKOTO 3apsjia. 3aKOH
Kynona"
95 Onekrpuueckoe nojue. Ero aelictBue Ha 37€KTPUUECKUE 3apsbl
96 Hanpsox€anocTs anekrpudeckoro mosist. [IpoOuslit 3apsa. Jluaun HanpsokEHHOCTH bubmuorexa [JOK
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SJIEKTPUUYECKOE T10JIE https://m.edsoo.ru/ff0c6df2
97 IloTeHIMANBPHOCTE  DJIEKTPOCTATUYECKOro Moisd. Pa3HOCT NOTEHUUANIOB H bubimmoreka [IOK
HaIpspKeHUe https://m.edso0.ru/ff0c6f00
98 [loTrenumnanpHas »Heprust 3apsiia B dJIeKTpocTaTHueckoM moisie. Ilotenuman
AJIEKTPOCTATUYECKOTO T1OJIS
99 CBs13b HaNPSHKEHHOCTHU TOJS U PA3HOCTU MOTEHIUANIOB JIJIS1 3JIEKTPOCTATUYECKOTO
oSt
100 [IpuHmn cynepno3uuy 3aeKTPUUECKUX ToJei
Pemienne 3amau mo Teme "Hampsik€HHOCTH 3iekTpuueckoro mnois. I[lpuHuun
101 CYNEPHO3UIMH AIEKTPUUECKUX Mojei. PaboTa cui 3yeKTpOCTaTUYECKOro MOJIs.
[Torennuan. PazHocTh mOTEHITHATOB"
102 [Tone Toueunoro 3apsaa. Iloxe paBHOMEpPHO 3apsKEHHON chepsl
103 [lone paBHOMEpHO 3apsbkeHHOTo 1o 00béMy 1mapa. Ilome paBHOMepHO
3apsHKEHHON OECKOHEYHOMU TIIOCKOCTH
104 [IpoBOgHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3apsII0B
105 JM5NeKTPUKY U MOIYIPOBOJHUKH B 3JIEKTPOCTATUUECKOM T10JIE bubnmorexa LIOK
https://m.edsoo.ru/ff0c7018
106 Konnencarop. 37eKTpOEMKOCTh KOHIEHCATOpPA. IIEKTPOEMKOCTh IUIOCKOTO bubmuotexa [JOK
KOHJIEHCATopa https://m.edsoo.ru/ff0c7126
107 [TapamensHOE COeTMHEHNE KOHICHCATOPOB
108 [TocnenoBarenbHOE COETMHEHNE KOHICHCATOPOB
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bubmuorexa [JOK

109 DHeprus 3apssKeHHOT0 KOHJIEHcaTopa 1 https://m.edsoo.ru/ff0c72c0
110 Pemenune 3amau no teme "CoeauHEHHS KOHIEHCATOPOB. DHEPrus 3apsiKEHHOIO 1
KoHieHcaTopa"
111 JBr>KeHUE 3apsiKEHHOW YaCTHULIBI B OJJTHOPOJHOM 3JIEKTPUYECKOM MOJIE 1
112 Pemenue 3a1ay Ha ABMKEHUE 3apsSHKEHHON YaCTUIIBI B AJICKTPUIECKOM ToJie" 1
113 O06o00muIeHne U cucTeMaTu3aus 3HaHU| 10 TeMe "DIeKTpudeckoe mose" 1
114 KonTponbnas pabota Ne 7 mo reme "Dnekrpudeckoe moine" 1
115 Cuna Toka. IlocTOsHHBIM TOK. VYCIOBUS CYIIECTBOBAHUSA IIOCTOSIHHOI'O 1
AIIEKTPUIECKOTO TOKA
116 Wcrounuku Toka. Hanpsixenne u 9/1C
117 3akon OMa A1 yyacTKa [enH. DIeKTPUIECKOe COMPOTUBIICHUE
118 3aBUCHMOCTh COIPOTUBIICHUS OIHOPOJHOTO TMPOBOJHUKA OT €ro JUIMHBI U 1
TUTONIA/INA TIOTIEPEYHOTO CCUCHUS
119 VnenpHOE cONpoTHUBIICHKE BellecTBa. Pemnienne 3aqau 1
120 [TocnenoBarenbHOE, MapalielbHOE, CMEIIAHHOE COeIMHEHUE TIPOBOIHUKOB 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c74f0
121 Pemenune 3amau mo Teme '"IlocnemoBaTenbHOE, TapauieIbHOE, CMEIIAHHOES 1
COEIMHEHUE NTPOBOJHUKOB"
122 Pabota anekTpuueckoro Toka. 3akoH Jxoyns —JleHma 1 bubmorexa HOK
https://m.edsoo.ru/ff0c7838
123 Pemenue 3amau mo teme "PaboTa anekTpudeckoro Toka. 3akon [xoymnsa-Jlenma" 1
124 MOIIHOCTh  ANEKTPUYECKOro Toka. TemnmoBas MOIIHOCTh, BbIAETsieMas Ha 1
pe3ucrope
15 Pemenne 3amau mo teme "PaboTra W MOIIHOCTH AJIEKTPHYECKOTO TOKA. 3aKOH 1
Jxoyns-Jlenma"
126 OJIC u BHyTpEeHHEE CONMPOTHUBIICHUE UCTOYHUKA TOKA 1



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK

127 3axon OMa A1 OJTHOM (3aMKHYTOM) 3JIEKTPUUECKON LIeMU
A ( yroH) P i https://m.edsoo.ru/ffOc7ae0
128 Pacuér pa3BeTBnéHHBIX dekTpuueckux 1emnei. [Ipasuna Kupxroda 1
129 Pemenue 3ama4 no teme "IlpaBuna Kupxroga" 1
130 MoIHOCTh HCTOYHUKA TOKA 1
131 KopoTtkoe 3ambikanne 1
132 KoHzeHcaTop B 1enu MoCcTOSHHOTO TOKa 1
133 Pemenue 3amay mo Teme "KoHaeHcaTOp B 1IENHU MOCTOSTHHOTO TOKA" 1
134 Pemenne 3ama4d mo reme "[1oCTOSTHHBIN 3JIEKTPUUECKHIA TOK" 1
135 Pemenue 3anay no teme "[locTossHHBIN eKTpUYeCcKuil TOK" 1
136 Pemenne 3ama4d mo reme "[1oCTOSTHHBIN 3JIEKTPUUECKHIA TOK" 1
O6o0menne n cucremaTn3anus 3HaHUE 10 Teme "IlOCTOSHHBIN SIeKTpUYeCKUi
137 o" 1
138 KonTpoapHas padora Ne 8 mo Teme "TlocTOSIHHBIN 3JIEKTPUICCKHI TOK" 1
139 OnekTpuyeckas IMPOBOJUMOCTb pA3IUYHBIX BELIECTB. JJIEKTPUUECKUH TOK B 1 https://resh.edu.ru/subject/less
MeTainax. CBepXIpoBOAUMOCTb on/3775/start/107857/
140 DNIEeKTPUUYECKHI TOK B PAcTBOpax M paciuiaBax AJIEKTPOJIuTOB. 3akonbl Dapanes 1 bubnuotexa [JOK
JUISL BJIEKTPOJIN3a https://m.edsoo.ru/ff0c82ba
bubmuorexa [JOK
141 DJIEKTpUYECKUH TOK B razax. [lnazma 1
p https://m.edsoo.ru/ff0c84ae
142 DNEeKTpUYECKHii TOK B BakyyMe. BakyymHbIe IPpUOOPHI 1 https./ires et ru/stbjectiless
p yyme. Bakyy prbop 0n/3787/start/197482/
. bubnmoreka [JOK
143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX 1 1
https://m.edsoo.ru/ff0c84ae
144 [TomynpoBoiHUKOBBIE TPUOOPHI 1
145 HNuctpykTax nmo Th. ®uszndeckuii mpakTUKyM 10 TeMe "3HaKOMCTBO ¢ IU(poBoi 1

nabopatopueir mo ¢usuke. [lpumepsl u3MepeHus (HU3MYECKUX BEIWYUH TIPU



https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/ff0c84ae

IIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

146

147

®u3nyeckul NpakTUKyM 10 Teme '"M3ydeHue HEpaBHOMEPHOTO JBUKEHHUS C
LIEJIbIO OIIPEIETIEHUS] MTHOBEHHON CKOPOCTH"

®u3nyeckuil mpakTUKyM 1o Teme "M3MepeHne yCKOpeHHs IMpH MpsIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM miockocTu"

148

149

150

Ousnueckuii nmpakTUKyM 10 Teme "M3Mepenne yCKopeHusi CBOOOIHOro majeHus"
@dusnueckuil mnpaktukym 1o Tteme "MccinemoBaHue 3aBHCHMOCTH IepHOJa
oOpaleHnss KOHUYECKOr0 MasiTHUKA OT €ro napameTpoB"

®uznyeckuil NpakTukyM 1o Teme "M3MepeHue paBHOIEHCTBYIOIIEH CHIIBI HpU
JIBUKEHUH OpYyCKa MO HaKJIIOHHOW TIOCKOCTH"

151

152

153

®uznyeckuil npakTukym mno teme "MccienoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HHKAIOIINX B MIPYKWHE M PE3SUHOBOM 00pasiie, oT ux aedopmarn”

@usnueckuil mpakTukymM 1o Teme "M3mepenue ko3dduuumeHta TpeHHs 1O
BEJIMYMHE YIJI0BOro ko3 duuuenta zapucumoct Frp(N)"

®dusnueckuit mpakTukyMm 1o teme "HccnenoBanue ycaoBuil paBHOBECHS TBEPIOTO
TeJa, UMEIOLIEro OCh BpamieHus"

154

155

®uznyeckuil NpakTukyM o teme "M3mepeHne KMHETUYECKOW IHEpruM Teia Io
TOPMO3HOMY ITyTH"

®uznyeckuil NpakTUKyM 1o teMe "M3ydyenune n3oxopHoro npouecca”

156

157

158

®usnyeckuil TpakTUKyM 1o Teme "M3mepenue y1eapHoN TeII0EMKOCTH"

dusnueckuil npakTHKyM 1o Teme "M3mepenne abcoMoTHON BIaKHOCTH BO3yXa U
OILIEHKA MacChl MapoB B IOMELICHUH"

Ouznyeckuil mnpakTukyM 1o Teme "HaOmioneHue npeBpallleHHs SHEpPruu
3apsKEHHOT0 KOHEHCATOPa B YHEPTUIO U3ITyYEHUs CBETOANOAA"

159

®usnyeckuil MpakTUKyM 1o teme "MccnenoBaHue 3aBUCHMOCTH CHIIBI TOKAa OT
HaIPSKEHUS JUIs1 JTAMITbl HAaKaJUBaHUS"

160

Ousnueckuii npakTkyM 1o Teme "Habmoaenue snexrponmsa”




161 PesepBHblit ypok. O0o01eHne u cucreMaTu3anus 3Hanui no reme "Knnemaruka"

162 PesepBHbIil ypok. O000IIeHNE B cUcTeMaTH3alus 3HaHui 1o Teme "JlmHamuka"

163 PesepBubIil ypok. OOoOmeHne u cucremaruzanusi 3HaHuid mo teme "CraTuka 1
TBEpAOro Tena"

164 PeszepBHbIil ypok. O00OIICHHE W CUCTEMATH3alMs 3HAHWA MO Teme '"3aKOHBI 1
COXpaHEHHUs B MEXaHHKe"

165 PesepBublit ypok. OOoOmieHue W cucreMatusanus 3HaHUM 1Mo Teme "OCHOBBI 1
MOJIEKYJIIPHOKMHETHYECKOU Teopun”

166 PeszepBublit  ypok. OO0oOmeHue ¥ cHCTEMAaTH3alWs 3HAHUH TI0  TeMme 1
"Tepmoaunamuka. TerioBbie MauHb!"

167 PesepBHblil ypok. O600IIEHNE M cHUCTEMATU3alUs 3HAaHUM 110 TeMe "ArperaTHble 1
cocTosiHus BeliectBa. Pa3oBble Nepexoabl”

168 PeszepBHblit  ypok. OO6oOmeHue ¥ cucTeMaTH3alluds 3HAHUH 1O  Teme 1
"Onexrpuueckoe nomue"

169 Peseprubiit ypok. O6001eHre U cuctemMaTu3anus 3HaHui mo Teme "[locTosHHBII 1
3JIEKTPUYECKUN TOK"

170 PesepBubIit ypok. O0600IeHne W cuctemMaTu3anus 3HaHUKW 1o Teme "Toku B 1
pa3IuYHbIX cpenax”

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170



11 KJIACC

N KoanyecrBo  DJjexrponubie nupoBbie
I /;1 Tema ypoka 4yacoB oOpa3oBaTe/ibHbIE
Bceero pecypcbl

1 B3aumonencTBue NMOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarnutHOe 1 bubnuoreka [IOK
nosie. 'unoreza Ammnepa https://m.edsoo.ru/ff0c9778

5 Bexktop marHuTHOW wuHIYKIuU. [IpUHIUN Cyneprno3uIMd MarHUTHBIX TOJEH. 1 bubnnoreka [JOK
JIuHMKM MarHUTHON UHAYKIIUU https://m.edsoo.ru/ff0c9778

3 MaruauTtHoe 1nosje NpoBOJHUKA ¢ TOKOM. OnbIT Dpcereaa 1 http]ss:I;I/?T?.I(;IgsToe;.?uﬁf(ch:ES fo

" bubnnoreka [JOK

4 Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1 httos://m.e dsoo.ru/LfIfOc9acO
Pemenue 3anau no teme "Cuna Amnepa"

6 [Ipumenenue 3akoHa AMiiepa. DIEKTPOU3IMEPUTENbHBIE TPUOOPHI

7 Cuna JlopeHua, e€ HampaBieHHUE U MOAYJb. J[BH)KEHHE 3apsDKEHHOM 4YacTHUIBI B 1 bubnuoreka [IOK
OZHOPOJHOM MArHUTHOM I10JIE https://m.edsoo.ru/ffOc9df4

3 Pemenne 3amau mo teme "Cuna Jlopenmna. /[BrkeHue 3apspKEHHOW YacTHIBI B 1
MarHuTHOM noJe"

9 Pab6ora cuisl JlopeHma

10 Pemenue 3amau no teme "Cuna Jlopenna. Pabora cunbl Jlopenna"

11 MaruuTtHoe nosze B Beuectse. deppoMarHeTuky, napa- ¥ 1MaMarHeTUKU 1 fttps. fresh.ecu ru/subjectiless

on/5902/start/8703/

12 OcHoBHbIe cBOIicTBa (heppoMarueTukoB. [Ipumenenne heppomMarHeTHKOB 1

13 Pemenue 3agau no reme "MarnutHoe nosue" 1 httpls;:j;?:(;)sf)eol.(?uﬁf(géb 82

14 Kontponbnas padora Ne 1 mo teme "Marautrnoe mosie" 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://m.edsoo.ru/ff0cab82

https://resh.edu.ru/subject/less

15 SIBiieHune NeKTpOMarHuTHOM MHAYKIMU. [[0OTOK BEKTOpa MAarHUTHON MHIYKIIMH 1 oN/4908/start/96375/
16 OJ1C unayKkumumn 1
17 3aKoH JIEKTPOMarHuTHON uHAYKIu dapasnes 1
18 Buxpesoe anexrpuueckoe nose. Toku Oyko 1
19 OJIC uHAYKIMHY B ABMXKYIIUXCS TPOBOTHUKAX 1
20 Pemenue 3anay no teme "3/1C uHAYKINY B JBUKYIIMXCS TPOBOAHHUKAX" 1
21 [TpaBumo Jlenma 1
22 WuayktuBHOCTh. KaTylka MHAYKTUBHOCTH B IIETIH TOCTOSIHHOTO TOKA 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ca600
23 SBnenue camonnaykiuu. /1C caMouHayKuuu 1 https:g’é;?;ggigﬂigg?gyless
24 DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE MOoJIe 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ca600
o5 Pemenne 3amau mo Tteme "WnnyktuBHocTh. DJIC camoWHAYKIMHU. DHEpPrus 1
MarHUTHOT'O TOJIS KaTyIIKU € TOKOM"
26 O0o001IeHre U CHUCTeMAaTH3aINs 3HAHUN 110 TeMe ""DIIeKTpOTMHAMHUKA" 1 http}ss:ll/;?nn.:(;)sToe()If?u/LfIfgi 458
27 KonTponbnas padora Ne 2 o teme "DnekTpoanHaMuka" 1
28 KonebarenpHast cucrema. CBoboaHbIE KOeOanus. ["apMoHUeckue konebaHus 1 bubmorexa LIOK
https://m.edsoo.ru/ff0caf06
29 Kunematnueckoe v JUHAMHYECKOE OMUCaHKE KOIeOaTeIbHBIX IBIKEHUN 1
30 DHepreTH4yeckoe OmNHUCcaHue. BBIBOJ TUHAMUYECKOTO OMHCAHHS TapMOHHYECKHX 1
KoJIeOaHUH M3 X PHEPTeTHYCSCKOTO U KHHEMATHYECKOTO OIMHCAHUS
31 Awmmuintyna u ¢aza konebanui 1
[leppon m wdacrora konebanmii. [lepmoxg ManmbiX CBOOOIHBIX KoJieOaHUH
32 MaTeMaTHYecKoro MasTHUka. [lepuox CBOOOJHBIX KOJIEOAHUH MPYKUHHOTO 1

MassTHHKa



https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

33 3aryxaromue Konebanus. BeiHyxaeHHbIe KoneOanus. Pe3oHanc 1
34 ABTOKOJIC0aHUS 1
35 Pemenue 3amay mo Teme "MexaHudeckue KoieOaHus " 1
36 Ypok-koH(pepenmus "MexaHndeckue KoJieOaHus B My3bIKaTbHBIX HHCTPYMEHTaX " 1
37 O06o001IeHre U cCUCTeMaTH3alis 3HaH|H 110 TeMe "MexaHuueckue koeoanus" 1 https(:)/ér/zsgf:).g;jsl;rrlﬁlgggeg;lless
. bu6mmoreka [IOK
38 DOnexkTpoMarHuTHbie Konebanus. KonedaTenbHbIN KOHTYD 1 https://m.e dsoo.ru/I%If 0ch320
39 ®opmyna Tomcona. CBs3b aMILTUTYIBI 3apsijia KOHJIEHCATOPA C aMIUTUTY0N CHIIBI 1 bubnuorexa [JOK
TOKa B KOJIEOATEIILHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
40 3aKOH COXpaHEHMsI SHEPTUU B UACATIbHOM KOJIe0aTeIbHOM KOHTYpE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0cb9c4
41 3aTyxarolue eKTPOMAarHuTHBIE KoieOanus. BeiHy)I€HHBIE 3JI€KTPOMArHUTHBIC 1 bubnunoreka [JOK
KoJeOaHus https://m.edsoo.ru/ff0cbb86
42 IlepemenHbIii TOK. Pe3ucTop U KOHAEHCATOP B LETIH IEPEMEHHOTO TOKA 1 bubmorexa LHOK
https://m.edsoo.ru/ffOcbd34
43 Karymika HHIyKTHBHOCTH B IIENHU MEPEMEHHOTO TOKA 1 fttpe.tirech.edu. rLisubjectless
on/5904/start/72014/
44 3akon OMa AJis1 DJIEKTPUIECKON [IEeNMU ePEMEHHOT0 TOKa 1
45 MOIIHOCTh TIEPEMEHHOTO TOKAa. AMIUTMTYIHOE W JCHCTBYIONICE 3HAYCHHUE CHJIBI 1
TOKa Y HAMPSHKCHUS
46 Pe3onaHc B ayekTpUUeCcKOi 1enu 1
47 Pemenue 3amau mo teme "llepemennsiii Tok. 3akoH OMa J1d LIENU MEPEMEHHOTO 1
TOKa"
48 WneanbHbrit Epchq)OpMaTop. [IpousBonacTBO, Tmepenadya ©  MOTpeOICHHE 1
ANEKTPUYECKON SHEPTUN
49 DKONOTUYECKHEe PUCKA TIPH  TMPOM3BOJACTBE dleKTpodHepruu. KynbTypa 1

HCIIOJIb30BaHUSA 3JICKTPOSHECPIrUn B HOBCC[[HGBHOfI KU3HHU



https://resh.edu.ru/subject/lesson/4907/start/78500/
https://resh.edu.ru/subject/lesson/4907/start/78500/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/

Pemenune 3amau mo Teme "Tpanchopmartop. I[IpomsBonacTBo, mepemada u

50 MOoTpeOIeHUE DIICKTPUICCKOM SHEPTUH "
o1 Pemenue 3a1a4 no teme "DneKTpoMarHuTHbIEC Konebanus"
52 O06o0menre U cucTeMaTr3aIys 3HaHUI 110 TeMe "DJIeKTPOMarHuTHBIE KoeOanus "
53 MexaHnnyeckue BOJHBI. XapaKTEPUCTUKU MEXaHUYECKUX BOJIH bubmoreia LHOK
https://m.edsoo.ru/ff0cca54
54 CBolicTBa MEXaHUYECKUX BOJTH
bubmuorexa [JOK
> 3BYK. XapaKTCpHCTHKH 3BYKa https://m.edsoo.ru/ff0cccOc
56 Wudpa3syk u yabTpasByk. LLlymoBoe 3arpsisHeHHE OKpYsKaloLIei cpebl
57 Pemenue 3agad mo reMme "MexaHndyeckre BOJTHEBL"
58 DJIeKTpOMarHuTHbIE BOJIHBI. M31yueHne 3IeKTpOMarHUTHBIX BOJTH bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
59 DHeprus MMEKTPOMArHUTHBIX BOJH. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH
50 [Mlkana »JIEKTPOMAarHUTHHIX BOJH. [IpUMeHeHHEe »SJIEKTPOMArHUTHBIX BOJH B bu6mmoreka [IOK
TEXHUKE U OBITY https://m.edsoo.ru/ffOccfe0
61 [IpyuHUIUNBI paguoOCBs3M W TENEBUIEHHUA. Paguoiiokanus. DJIEKTPOMArHUTHOE https://resh.edu.ru/subject/less
3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl on/4915/start/47443/
62 KonTpoasHas padora Ne 3 o teme "Konebanwst u BOTHBI"
63 Caer. 3aKOH MPSMOJIUHEIHOTO PacpOCTPaHEHHsI CBETa bubmorexa LHOK
https://m.edsoo.ru/ff0cd350
64 Pemenue 3a1au Ha IpUMEHEHHE 3aKOHA MPSMOJIMHEITHOTO pacpoCTpaHEeHHsI CBETa
bu6mmorexa [IOK
65 Otpaxenue cera. [Tnockoe 3epkano. Chepuueckoe 3epkaio https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue cBera. AGCOMIOTHBIM U OTHOCUTEILHBIN MOKA3aTeNb MPEIOMIICHUS.
66 [lonmHoe BHyTpeHHee oTpaxeHue. IlpeaenbHBI yroia MOJHOTO BHYTPEHHETO bubmmorexa LIOK

OTpaXKeHUs

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

67

Pemenne 3ala4 Ha IPUMCHCHHUC 3aKOHOB OTPAKCHHA U ITPCIIOMIICHUA CBCTA

https://resh.edu.ru/subject/less

68 Xon nydeit B mpu3Mme. Jucnepeus ceeta. CiioxHbIN cocTtaB Oenoro ceera. [{Ber on/3818/start/47999/
69 JInn3el. @oKyCcHOE pacCTOSHUE U ONITUYECKasi CUJIa JIMH3bI bubmmorexa [IOK
https://m.edsoo.ru/ffOcddle
70 [MocTpoenne n300pakeHu B IMH33aX U UX CUCTEMax. Y BETUYECHUE JTMH3BI bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
71 Pemenue 3a1auy Ha MOCTpoOeHHE U300pAKEHUH, MOIy4aeMbIX C TOMOIIBIO JINH3
72 183 KK OMNTHYCCKAS CHOTEMA https://resh.edu.ru/subject/less
on/3001/start/
73 Pemenue 3anau. [Ipenenbl mpuMEHMMOCTH FEOMETPUYECKOMN ONTHKH
74 CkopocThb cBeTa M METO/IbI €€ U3MEPEHUs
75 Jlcnepeus crera https://resh.edu.ru/subject/less
on/3818/start/47999/
76 VirTepepenms caeta https://resh.edu.ru/subject/less
on/5906/start/197573/
77 KorepeHTHbIC HCTOYHUKHU. Y CITOBUS HAOTIOICHHUS MAKCHMYMOB 1 MUHIMYMOB
78 Pemienue 3amau no reme "UnHTepdepenuus ceera”
79 [Ipumenenuie nuTeppepeHun
bubnuotexa [JOK
80 Jlcpparuis cBeTa https://m.edsoo.ruﬁfOcedZZ
81 Hudpakuonnas peméTrka. Y ciaoBue HaAOIIOICHHS TJIaBHBIX MAKCHMYMOB
82 Pemenue 3amay o Teme "udpakuus ceera"
83 [Tonepeunocts cBeTOBBIX BOJH. [Tonsipusanus cBera bubmmorexa [TOK
https://m.edsoo.ru/ffOcf02e
84 Pemrenne 3agau o teme "BonHosas Omnruka"
85 CBeToBbI€ BJICHUS B IPUPOJIE
86 0O000menne n cucreMaTu3anus 3Haguii no reMme "Omnruka"



https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/lesson/3001/start/
https://resh.edu.ru/subject/lesson/3001/start/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

87

KonTponpHas padora Ne 4 mo Teme «OnTuka

FpaHI/IHBI IIPUMEHUMOCTHU KJaCCUYECKON MEXaHUKH. 3aKOHBI OJICKTPOJUHAMHKHU U

bu6mmoreka [IOK

88
MIPUHLIUI OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
89 [Toctynatel ciennaibHONW TEOPUU OTHOCUTEIHLHOCTH
[IpocTpancTBeHHO-BpeMeHHON wuHTepBan. [IpeoOpasoBanust Jlopenmna. YcioBue
90 OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHHE BpPEMEHU U bubmmorexa [IOK
P ) AHOBP ' s P https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE ITTUHBI
91 DHEPrHs ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI bubmorexa HOK
P YIRep t https://m.edsoo.ru/ffOcfc68
92 CBsi3b MacChl C JHEPrHEH M HMITYJIBCOM PEISITUBUCTCKOM YacCTHIbl. DHEpPrus bubnnoreka [JOK
IIOKOS https://m.edsoo.ru/ffOcfc68
93 PaBHOBeCHOE TEIIOBOE U3ITyUYCHHE
94 3akoH cMerieHus Bura
bu6nmoreka [JOK
r M. II )
95 UIoTe3a JaHKa o0 KBaHTax. DOTOHBI https://m.edsoo.ru/ffocfel6
bu6nmoreka [JOK
96 €]
HEpIHA H UMITYJIHC pOTOHa https://m.edsoo.ru/ffOcfel6
bu6mmoreka [IOK
97 o .0 A.T.C .3
o0to3¢pdexT. OnbITHI ToJsieToBa. 3aKoHbI (oTOAhDeKTa https://m.edsoo.ru/ffOcffc4
bu6mmorexa [IOK
98 51 7 . "K "
VYpaBuenue DitHmreiiHa i poroaddexta. "Kpacnas rpanuna” Gortorddexra https://m.edsoo.ru/ffod015e
bu6mmorexa [IOK
99 . I1. H. JI
Mlapnenue ceeta. OmbITel eoenea https://m.edsoo.ru/ff0d04a6
bubmuorexa [JOK
100 B i
OJIHOBBIC CBOMCTRA HacTill https://m.edsoo.ru/ff0d0ca8
101 Bonnbl e bpoitnsa. nuna BonHbl e bpoiins u pasmepsl 00JacTH JIOKAIW3ALUU bubnnorexka [HOK
JIBUKYILIEHUCS YaCTULIBI https://m.edsoo.ru/ff0d0ca8
102 KoprnyckynsipHO-BOJIHOBOH Jyalii3m bubnmuorexa [JOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

https://m.edsoo.ru/ff0d0ca8

103 Judpakius 3JeKTPOHOB Ha KpUCTAJIIAX
104 Cnemuduka wusMepeHuid B MuKpoMmupe. COOTHOIICHUS HEONPeAeIEHHOCTEH
[eitzenbepra
105 Pemenue rpadguueckux 3aaaq
106 Pemenune pacuéTHpIx 3a1a4
107 Kontponbnas pabora Ne 5 mo temam: "OcnoBel CTO", "KopmyckynspHo-
BOJIHOBOM JTyasin3m"
108 OmneITel O HCCIENOBAHUIO CTpOeHMsI aToma. llmaneraphnas wmonens aroma bubnuorexa [JOK
Pezepdopna https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
109 [Toctynarer bopa
Y p https://m.edsoo.ru/ff0dOafa
110 Buner criektpos. Criexr OBHEU dHEPrUH aTOMa BOJIOPOIa bubmmorexa LIOK
TPOB- PP p P https://m.edsoo.ru/ffodOafa
111 CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE CBETA
112 Jlazep
113 Hyxnonnas monens snpa ['eitzenOepra-MBanenko. 3apsii 1 MaccoBO€ YUCIIO Sapa. bubnuoteka [JOK
N3otonel. PagnoaktuBHOCTH https://m.edsoo.ru/ff0d0fd2
114 3aKoH paJuOaKTUBHOTO pacnana. CBOWCTBA HWOHHU3UPYIOMIETO U3ITYYCHUSI. bubnmnorexa [JOK
BimstHue painoakTHBHOCTH HA KUBbBIE OpraHu3Msbl. Jlo3umeTpus https://m.edso00.ru/ff0d1162
DHeprus CBsI3U HYKIOHOB B sape. Snepubie cuibl. JlegekT Maccel siapa. SnepHbie
115 eakuuu. SnepHele peakTopbl. [IpoOieMbl  ympaBlIsIeMOTO TEPMOSICPHOTO bubmmorexa [IOK
p ’ p p el P y 13 p P https://m.edso00.ru/ff0d1356
CHUHTE3a. DKOJIOTUYECKUE aCTIEKThl PA3BUTHS SAEPHOU SHEPTETUKHU
Mertoasl  perucrtparuu u WCCJICIOBAHUS 3JIEMEHTaPHBIX YaCTHII.
. bubnmuorexa [JOK
116 OdyHIaMeHTalbHbIE  B3aUMOJCWCTBUSA.  bapuOHBI, ME30HBI U  JICITOHBI.
N https://m.edsoo.ru/ff0d0e38
[IpencraBnenue o CranaaptHoit Moaenu. KBapk-TitooHHast MOJENb aIpOHOB
117 ®usuka 3a npenenamu CtanaapTHo moaenu. TéMHas MaTepusi U TEMHAs SHEPTHUs.

EnuHcTBO m3nueckoit KapTUHBI MUpa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d091a
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118

KonTtponsnas padora Ne 6 o teme "®dusuka aToMa 1 aTOMHOTO s/pa.

119 DTanbl pa3BUTHS aCTPOHOMHH. 3HaUYEHHUE aCTPOHOMUH
120 [IpumMeHUMOCTh 3aKOHOB (M3UKK IS OOBSICHEHUS TMPUPOABl KOCMHUYECKHX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHUX UCCIIEJOBAHUIMA
121 CoBpeMCHHBIE ONTHYECKUE TEIECKOMbI, PaJHOTENIEeCKOIbI, BHeaTMOC(epHas
aCTPOHOMHUS
122 Bun 3Bé3anoro neba. Coszpe3ausi, apkue 3BE3/bI, IIIAHETHI, UX BUIUMOE ABMKCHUE
123 Conneunasi cuctema. Cosnne. CojHe4YHass aKTUBHOCTb. VICTOYHHMK 3HEpruu https://resh.edu.ru/subject/less
ConHua u 3B€31 on/4936/start/151726/
3BE31bI, UX OCHOBHBIC XapaKTepUCTUKHU. Jlmarpamma '"CrnekTpajbHbIA Kjiacc — https://resh.edu.ru/subject/less
124 "
CBETUMOCTD on/5910/start/280701/
125 3Be3/1bI TIIABHOM MOCIEN0BATEILHOCTH
126 Buytpennee ctpoenue 38€37. COBpeMEHHBIE MPE/ICTABICHUS O MMPOUCXOKICHUH U
sBostoniny CosHIa U 3BE3/. DTallbl )KU3HU 3BE3]
Muteunbiii Ilyre — Hama ['amaktuka. Tunsl ramaktuk. YEpHbIE OBIPBI B sSapax https://resh.edu.ru/subject/less
127
raJaKkTUK 0n/4935/start/290420/
128 Bcenennas. Pacumpenue Beenennoit. 3akon Xa66ma. Teopust bomibiioro B3psiBa. https://resh.edu.ru/subject/less
PenukroBoe n3inyyeHue 0n/4937/start/197941/
129 Macmrabnas crpykrypa Bceenennoii. Meraranaktuka. HepemeHHble mpo0iiemsl
ACTPOHOMUH.
130 NHcerpykrax no Th ®@usnueckuit npaktukyMm no teMe "HccinenoBanue neicTBus
MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM"
131 ®usnueckuil npakTukyM 1o teme "M3mepenue cuiisl Ammepa'
132 ®uznyeckuil mpakTukyM 1o teme "HccienoBaHue SIBICHUS AJIEKTPOMAarHUTHOU
MHAYKIUN"
133 ®dusnueckuit mpakTukyM 1o teme "MccnenoBanue siBIEHUS CAMOUHIYKIIUN"
134 ®dusndeckuit mpakTukyM 1o Teme "M3mepeHue meprosa cBOOOIHBIX KoJieOaHUMH



https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
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https://resh.edu.ru/subject/lesson/4937/start/197941/

HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB"

135

136

®usndeckuit npaktukym 1o teme "IIpeoOpazoBaHme 3HEpPruM B MPYKWHHOM
MasiTHUKE"

®usznyeckuil mpakTukyM 1o Tteme "HcciemoBaHue IEPEMEHHOTO TOKa 4Yepes
MOCIIEI0BATEIbHO COeTUHEHHBIE KOHACHCATOP, KaTyLIKy U pe3uctop"

137
138

®uznyeckuil NpakTUKyM 1o TeMe "M3yueHue napameTpoB 3ByKOBOI BOJIHBI"

®dusnueckuil NpakTUKyM 1o Teme "M3mepenune nokasaresns npenoMieHus crexia”

139

Ouznyeckuil mnpaktukyM mno Teme "H3mepenue (okycHoro paccrosHus
pacceuBaroUX JUH3"

140

141

142

Ousnyeckuit npakTukyMm 1o teme "Habmronenue mudpaxiuu, nHTEp)EpeHnn 1
noJisipu3anuu ceera”

®u3nueckuil NOpakTUKyM 1o Teme "OmpeneneHwe HMIYJIbCa U JHEPruu
PENATUBUCTCKUX YacTll (o ¢ororpadusM TPEKOB 3apsHKEHHBIX YaCTHI[ B
MarHuTHOM noie)"

®uznyeckuil npakTukyM no teme "lMcciaenoBanue 3aBUCMMOCTH CHIIBI TOKA 4Yepes
CBETOJIMOJI OT HaIpsHKEHUA"

143

144

Ousnueckuit mpakTukym mo Teme "HccnmemoBaHue cCrHekTpa pa3peKeHHOTO
aTOMapHOTO BOJIOPOJIa M U3MEpeHne mocTossHHOU Punbepra”

Ouznyeckuii mpaktukymM mo Teme '"MccnemoBaHue paaMOaKTHBHOTO (oHA C
UCIIOJIb30BaHUEM J103UMeTpa"

145

Ouznyeckuil npakTukyM 1o teme "HaOmronenus 3BE€31HOr0 HeOa HEBOOPYKEHHBIM
IJIa30M C HCIOJb30BAHUEM KOMIIBIOTEPHBIX MPWIOKEHUN NI ONpPENENICHUs
MOJIOXKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3AMA
CeBepHOro nonymapus 1 sipkue 3BE3/1bl1"

146

O6o6menne u cucremaruzanus 3HaHud. Ponb GuU3MKM W acTpoHOMHHM B
SKOHOMHYECKOW, TEXHOJIOTHYECKOW, COLMATbHOW W  JTUYECKOW  cdepax
JESATEIIBHOCTH YEI0BEKA

147

O6o0menne u cuctematusamus 3HaHui. Pons u Mecto pu3uku U acTpoHOMHUH B




COBPEMEHHOM HAyYHOM KapTUHE MUpa

148 0O0001menue u cucreMaTu3anus 3Haduii o reMme "Kunemaruka" 1

149 O000menue U cucreMaru3anys 3Hanni 1o teMe "Kunemaruka" 1

150 O06o0mIeHne u cucreMaru3anus 3Hanui mo Teme "lunamuka" 1

151 O06o0menre U cucreMaru3alys 3Hanuit mo Teme "CraTruka TBepaoro tena" 1

152 OO6oOmerne M cucTeMaTH3alys 3HAHUM 10 TeMme "3aKOHBI COXPaHCHHS B 1
MexaHuke"
O06o06menne u cucreMarusanus 3HaHui 10 TeMe "OCHOBBI MOJIEKYIISIPHO-

153 yiop 1
KMHETUYECKOU Teopun"

154 O6o6menne u cucreMatu3anus 3HaHU 1o Teme "TepmonnHammuka. TersoBbie 1
MAaIITuHE!"

155 O6oOmerne u cuUcTeMaTH3alMsl 3HAHUA 1O TeMe "ATrperaTHbIE COCTOSIHHSA 1
BeniecTBa. @a3zoBble epexoabl"”

156 O06o011eHne U cucTeMaTu3alus 3HaHu| 1o TeMe "DIeKTpudeckoe mosue" 1

157 O6o0menne u cuctemaTusanusi 3HaHu Mo Teme "[lOCTOSHHBIN AIEKTPUYECKUN 1
TOK"

158 O06o001IeHne u cucTeMaTu3anus 3HaHui o TeMe "TOoKM B pa3IuyHbIX cpeaax”

159 O06006111eHNE U cUCcTEMAaTH3aIMs 3HaHUK o TeMe "MarautHoe moie"

160 Urorosast KoHTpOJIBbHAS paboTa

161 PeszepBHblit  ypok. OO0oOmeHue © cucTeMaTH3alMs 3HAHUH 10  TeMme 1
"DneKTpoMarHuTHas MHIyKIus"

162 PesepBubiii  ypok. OO0o0O0meHne W CUCTEMaTH3alMs 3HAHUW TI0 TeMme 1
"Mexannyeckue Koneobanus"

163 PeszepBHblit  ypok. OO0oOmeHue ¥ cucTeMaTH3alus 3HAHUH TIO0  Teme 1
"JeKTpOMarHuTHbIE Kosebanus"
PesepBHbIit ok. QO0oOmeHHe © CcHUCTEMATH3alMs 3HAHUH IO TeEME

164 1

"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE BOJIHBI"




165

PesepBublit ypok. O0o0mIeHre 1 cucTeMaTH3amus 3Hanui no reme "Onruka"

166 PesepBHbIil ypok. O60061eHNE U crucTemMaTh3anus 3Hanui 1mo teme "OcnoBbl CTO"
167 PezepBublii  ypok. OO0oOmeHWE W CUCTEeMaTH3alUsl 3HAHUW 10 TeMe 1
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
168 PeszepBHbIil ypok. O0oOmIeHHEe W cHcTeMaTH3alus 3HaHWH 1mo Teme '"dwusuka 1
aroma"
169 PesepBublit ypok. O600meHne u cucreMaTusanus 3HaHud mo Teme "dusuka 1
ATOMHOTO Spa U AJIEMEHTaPHBIX YaCTHII"
170 PesepBHbIil ypok. O000IIeHe W CUCTEMAaTH3AIUs 3HAHUW MO0 Teme "DIIeMEHTHI 1 bubnuorexa [JOK
actpoduzuxu" https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» Ouszuka, 10 xkmace/ I'paués A.B., [Toroxxe B.A., Canenkuii A.M., bokos IL.IO., ObmecTBo ¢
OrpaHM4eHHON OTBeTCTBEHHOCThIO M3nmarenbckuii neHtp «BEHTAHA-TPA®»; AxkunonepHoe
00I11eCTBO «31aTeNnbCTBO «IIpocsemieHue»
» ®usuka, 11 kmace/ I'paués A.B., Tloroxxer B.A., Canenkuit A.M., bokos I1.}O., OGmiecTBO ¢
orpaHMueHHOM oTBeTcTBeHHOCThIO M3narenbckuil nentp «BEHTAHA-I'PA®»; AxuuonepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

VMK «®usuka. 10 xnace»

1. Pabouas nporpamma o ¢usuke. 10—11 kimaccer (aBTopsl: A. B. I'paués, B. A. Tloroxes, I1.
1O. bokoB u ap.). YMK «®uzuka. 10 knacc»

2. ®usuka. ba3oserit u yrinyonénnasiid ypoBau. 10-11 kinacc. YueOnuk (aBTopsl: A. B. I'paués, B.
A. Iloroxes, A. M. Caneukuii u zp.).

3. @usuka. 10-11 xnace. [IpoexktupoBanue yuebHoro kypca. Meronudeckoe mocodue (aBTopsl: A.
B. I'paués, B. A. Iloroxes, II. }O. bokos u ap.).

JlononHUTENbHAS TUTEPATypa

1. BonkoB B.A. YHuBepcaibHbIe moypounbie pa3padboTku no ¢pusuke: 10 kinace. - M.: «BAKOv,
2007. - 400c.

2. JleMOHCTpaLlMOHHBIE OTBITHI 1O Gu3uKe B 8-10 Kiaccax cpemHei Kokl o peaakuuei A. A.
ITokposckoro. M.: ITpocsemienue, 1980.

3. Enunblil rocyaapcTBeHHbIN 3k3ameH. KoHTpobHbIE H3MepuTenbHble MaTepuaibl. dusnka. M.:
[Ipocgemienue.

4. Kabapnun O. @., Opnos B. A. 3aganus a1 UTOrOBOro KOHTPOJISI 3HAHUN ydaIuxcs 1o
¢duzuke B 7-11 xnaccax o61eodpazoBaTeNbHBIX yupexkaeHul: J(unaktnaeckuii marepuai, M.:
[Tpocsemienue, 1995.

5. Kupuxk JL.A. ®usuka. 7-11 knaccel. Pa3HOypoBHEBBIE cCaMOCTOSATEIbHBIE U KOHTPOJIbHBIE
pabortsl. - M.: Unekca. 2011.

6. KonTtponbHbie paboTel o ¢usuke B 7 -11 kiaccax cpenneit mkonsl: JugakTudeckuii MaTepuan
/H.K. I'magsimeBa. A.T. I'mazynoB. E.M, I'ytauk u nap.; [lox pea. 3.E. DBenuuk, C. 4. lllamamna. -
2-e u3 .. ncpepad. — M.: IIpocsemenue, 1991. — 208 c.

7. Mapon A.E.. Mapon E.A.. lunakrrueckue matepuansl. 10-11 xirace. - M.: JIpoda, 2006.

8. CrenanoBa A.Il. COopHuk 3a1a4 no gusuke uig 9-11 knaccoB 001e00pa3oBaTeNbHbIX
yupexenuit — M.: [Ipocsemienne.2005. - 224 c.

9. ®uznyeckuil MPakTUKyM ISl KJIACCOB € yriTyOseHHbIM u3ydeHuem ¢usuku: 10-11 k. / [log
pen. FO.U. Jluka. O.®. Kabapauna. - M.: IIpocsemienue., 1998.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

Enunas xomtekius mudpoBeix odpasoBatenbHbIx pecypcoB http://schoolcollection.edu.ru/catalog/
WznarensctBo «Jlutei» https://licey.net/catalog/3-russkii_yazyk_literatura/

Wutepuer ypok. http://interneturok.ru/ru/school/physics/

Oopasosarenbublii moptan «Pemry EI'D» https://phys-ege.sdamgia.ru

Omnnaitn-mkona «®oxchopa» https://foxford.ru/

[Toptan «Videouroki.nety» https://videouroki.net/

Poccuiickas snekTpoHHas mkosia https://resh.edu.ru/

®denepanbHbIi EHTP HHPOPMALIMOHHO-00pa30BaTeNbHbIX pecypcoB. http://www.fcior.edu.ru/
®dwusuka B anumanusx http://physics.nad.ru
https://edu.skysmart.ru/teacher/homework/dolamovaxi

https://uchi.ru/



