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MOSICHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢u3nke Ha ypoOBHE CpeaHETO 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKESHUN U TPeOOBAHUM K pe3yiIbTaTaM
OCBOCHHSI OCHOBHOH oOpa3zoBaTenbHOU mporpammbl, npeactaBieHHbx B @I'OC COO, a Takxe ¢ yuétoMm denepanbHOl paboueit
nporpammbl  BocriuTaHus W KoHuennmu mnpenopaBaHus ydeOHoro mnpeamera «@Pusmka» B 00pa3oBaTeNbHBIX OpraHU3alMsAX
Poccwuiickoii denepanyu, peaan3yonx OCHOBHEIE 00pa30BaTeIbHBIE TPOTPAMMBI.

[Mporpamma o ¢usuke onpenesnsier 00s3aTeIbHOE MPEAMETHOE COJIEpKaHNe, yCTAaHABINBAECT PEKOMEHAYEMYIO TOCIIEI0BATEIbHOCTh
M3y4CHUS] TEM M pa3lielioB y4yeOHOro mpeamera ¢ Y4€TOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTro
npolecca, BO3pacTHbIX 0COOeHHOCTeH oOyuaromuxcs. [IporpamMma mo ¢usnke Aaér mpeicraBieHHE O LENsX, COAEp)KaHWH, oOreit
cTpareruu o0y4eHus, BOCHUTAHHS M Pa3BUTHS 00Y4JalOIIMXCs CpelcTBaMU yueOHoro npenmera «Pusznkay» Ha yriryOIéHHOM ypoBHe.
N3zyyenne Kypca Gu3NKN yriayOnEHHOTO ypOBHS MO3BOJIIECT PEAaIM30BaTh 3a1a4n HMPO(ECCHOHANBHON OpHMEHTAlNH, HAlpaBICHO Ha
CO3JIaHME YCJIOBHH AJISI TPOSIBICHHS CBOMX HMHTEIUICKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYYaOIINMCS, KOTOpBIC
HEOOXOIWUMBI IS TPOJOJDKCHHS OO0pa30oBaHMS B OPTaHM3AINSAX INPO(ECCHOHATHFHOTO OOpa30BaHUSA IO PAa3IUYHBIM (U3UKO-
TEXHHYECKUM 1 MHXECHEPHBIM CHEIHATIBHOCTSIM.

B mporpamMme 1o (u3MKe OIpPEAENsIOTCS IUIAaHMPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (HM3MKH Ha yPOBHE CPEIHEr0 OOIIero
00pa3oBaHys: JIMYHOCTHBIE, METANPEIMETHbIE, IPEAMETHbIE (Ha YriayOnéHHOM ypoBHeE). HaydHO-MeTOMOTOTHYECKONH OCHOBOW UIS
pa3paboTku TpeOOBaHMi K JIMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00y4alolIMXCsl, OCBOUBIINX MIPOrpaMmy 1o
(u3KKe Ha ypOBHE CpeIHEro 00Iero 00pa3oBaHus Ha yriyOJIEHHOM YpOBHE, SBISIETCSI CHCTEMHO-/CITEIbHOCTHBIH MTOXO/I.
[Mporpamma no ¢u3nKe BKIIIOYALT:

IUIAaHUPYEMBbIEe PEe3yJbTaThl OCBOCHHUSI Kypca (U3MKH Ha YriyOJEHHOM YPOBHE, B TOM YHCJE MpPEAMETHBIC Pe3yJbTaThl MO ToJam
00yueHwUs;

coneprkanne yaeOHoro npeamera « DU3uKa» 1o rogam o0ydIeHUs.

IMporpamma mo ¢u3uKe UMEET MPUMEPHBIH XapakTep M MOXKET OBITh MCIIONb30BaHA YUUTENSIMH (DM3WKH IS COCTABICHHS CBOMX
pabovnX mporpamM.

IMporpamma 1o ¢u3nMKe HE CKOBBIBAET TBOPUYECKYI0 HHHIMATHBY YUYHTENCH WM INPEIOCTABISAECT BO3MOXHOCTH AJSI peaj3allin
Pa3IUYHBIX METOJMUYECKHX MTOJXOJ0B K IPENoJaBaHuio (pU3NKN Ha yriayONEHHOM ypoBHE IPH YCIOBHUHM COXpPaHEHHs 00s3aTelnbHON
JaCTH COAEPKAHUS Kypca.

du3uka Kak Hayka O HambOonee OOMMX 3aKOHAX MPUPOJBI, BBICTyNas B KauecTBe Y4eOHOro MpeaMmeTra B INKOJIE, BHOCHUT
CYIIECTBEHHBIH BKJIaJl B CUCTEMY 3HaHUIl 00 okpykaromeMm Mupe. LIKonpHBIA Kypc GH3MKH — CHCTEMOOOpa3yIOIWH JUis
€CTCCTBCHHO-HAYYHBIX y‘le6HLIX peaAMETOB, IMOCKOJBKY (I)I/I3I/I‘I€CKI/IC 3aKOHBI JIEKAT B OCHOBC ITPOLECCOB U SIBJ'IeHI/Iﬁ, N3y4acMbIX
XUMUeH, Ouonorueii, ¢usndeckoii reorpadueii u actpoHomueil. lcronb3oBaHHE W aKTHBHOE NPUMEHEHHE (U3MYECKUX 3HaHHN
OIIpEIeTINII0 XapakTep U OypHOE pa3BHTHE pPa3HOOOpa3HBIX TEXHOJIOTHH B cdepe 3HEepreTHKU, TPaHCIOpTa, OCBOEHHS KOCMOCa,
MOJYYeHHUsT HOBBIX MaTepualioB C 3aJaHHBIMH CBOWcCTBaMu. V3ydeHue (M3MKKM BHOCHT OCHOBHOH BKJIai B (OpPMHUpOBaHHE
€CTEeCTBEHHO-Hay4YHOW KapTHHBI MHpa oOydaromierocsi, B ()OPMHpPOBaHME YMEHWH NPUMEHSTh Hay4HBIH METOJl MO3HAHMS MpHU
BBITIOJTHEHUH MU Y4eOHBIX UCCIIEI0BaHUH.

B ocHOBY Kkypca ¢U3MKH Ha ypOBHE CPEIHEro oOmiero oOpa3oBaHMS IOJOXKEH PsA HAEH, KOTOpblE MOXHO PacCMaTpUBATh Kak
MIPUHIUIIBI €r0 MTOCTPOCHHS.

Hoesn yenocmnocmu. B cooTBeTCTBUM € HEH Kypc SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJEPXKUT MaTepHall U3 BCEX Pa3JIeNioB
(HM3HKH, BKIIFOYAET KaK BONPOCH KIIACCHYECKOW, TaK ¥ COBPEMEHHON (PHU3MKH.

Hoesn zenepanusayuu. B coOOTBeTCTBUU C Heil MaTepuan Kypca Gu3uku 00beTHHEH BOKPYT (BU3MUECKUX Teopuil. Beaymum B Kypce
sBIsIeTCA (POPMHUPOBAHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTepHH, BEIIECTBE U MOJE.

Hoea zymanumapuzayuu. EE peanuzanus TpennojiaraeT HCIOJIb30BaHHE TyMaHHUTAPHOTO TOTEHIMAaNa (DU3NYECKON HayKH,
OCMBICJICHUE CBA3U pa3BUTUA (1)H3I/IKI/I C pa3sBUTUEM O6I_HCCTB8., a TaK)XXE C MUPOBO33PCHYCCKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHA
pobIeMaMu.

Hoes npuxnaonoii nanpaenennocmu. Kypc (U3MKM yriyOnEHHOTO YpPOBHS IIPEAINoOJiaraeT 3HAKOMCTBO C INMPOKUM KPYyrom
TEXHUYECKUX U TEXHOJOTMYECKUX NPHIIOKEHHH M3Y4YEeHHBIX TEOpHH M 3aKOHOB. IIpm 3TOM paccmMarpuBaroTCs Ha ypOBHE OOIIMX
NIPE/ICTAaBIICHUI U COBPEMEHHbIE TEXHNYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesn jrxkonozusayuu peanuzyercsl MOCPEACTBOM BBEAEHHS 3JIEMEHTOB COAEPKaHWS, MOCBSIMIEHHBIX 3KOJIOTHYECKHM IpolieMaM
COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIeHHs NpoOJieM palHOHAIBHOTO
MIPUPOJIOTIOIB30BAHNUS M 3KOJIOTHYECKOH 0€301T1aCHOCTH.

OcBoeHme coJiepKaHus MPOTPaMMBI TI0 (PU3HKE JTOJDKHO OBITH MOCTPOSHO HAa MPHUHIIUIIAX CUCTEMHO-IESITeIbHOCTHOTO moaxoaa. Jlis
(bPI?;HKI/I pcanusanrga OJ3THUX MPHUHIOUIIOB 6a3preTc;1 Ha HUCIIOJIb30BAHWHU CaMOCTOATCIBHOIO JOKCIIEPUMEHTA KaK TOCTOSIHHO
neiicTByromero (akropa ydeOHoro mnpouecca. Jus yrnyOn€HHOro YpOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YUYEHHYECKOTO
9KCIEPUMEHTA, BKIIOYAIOMEro (DpOHTAIBHBIE YYCHWYECKHE OMIBITHI MPH HM3YYEeHHH HOBOTO MaTepuaia, JlabopaTopHbIe pabOTH U
paboTel mpakTHKyMa. [Ipy 3ToM BO3MOXXHBI IBa criocoba peanm3anuy (U3NIECKOTO NMPAKTHKyMa. B mepBoM ciydae NMPakTHKyM
npoBoauTcs 00 B koHie 10 u 11 kmaccos, 1100 MOCie IepBOro U BTOPOTO MOJYTOAWNA B KaXKJIOM U3 dTHX KJIacCOB. BTopoii cmoco6
— 3TO MHTEerpauus paboT NPaKTHKyMa B CUCTEMY JIAOOpaTOPHBIX pabOT, KOTOPBIE IPOBOSTCS B NpOLIECCE U3YUCHHs pasJiesia (TeMBI).
ITpu sTOM mox paboTamMu NpPaKTHKyMa IOHMMAeTCsl CaMOCTOSTENIBHOE HCCIIEOBaHHE, KOTOPOE IPOBOAUTCSA II0 PYKOBOJCTBY
cBEPHYTOr0, 0000IIEHHOTO BUAa O€3 MoImaroBoi HHCTPYKLUH.

B mporpamme mo ¢usnke cucreMa yYEHHUECKOTO IKCIIEPHMEHTa, JIAOOpaTOpHBIX paboT M NpaKTHKyMa IPEJCTaBIICHA EIUHBIM
nepeyHeM. BeIOOp TeMaTuKH At 3TUX BUAOB YYEHHYECKUX MPAKTHYECKUX paboT OCYIIECTBIIETCS YIaCTHUKaMH 00pa3oBaTeIbHOTO
Iporiecca MUCXOAsl M3 OCOOSHHOCTEH TOYpOYHOTO IIAHMPOBAHMS M OCHaIeHwWs kaOwHera (m3uku. [Ipm 3TomM obecnednBaeTcs
OBIIAJICHNE OOYJAIONIIMMHUCS YyMEHHUAMH IIPOBOAMTH NPSAMBIE M KOCBEHHbIC M3MEPEHUS, MUCCIEINOBAHMS 3aBHCUMOCTEH (DHM3MUECKHUX
BEJINYMH U TIOCTAHOBKY OIBITOB 10 IPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbimoe BHMMaHHE yIENsIETCSl PELICHHIO PAacU€THBIX M KAa4eCTBEHHBIX 3a4ad. [Ipm sTOoM Ui pacuéTHBIX 3a7a4 HNPHOPUTETOM
SIBISIFOTCS. 337]a4M C SIBHO 33JaHHOM M HESBHO 3a/laHHOW (PU3MYECKON MOJEIBIO, MO3BOISIONINE MPUMEHATh U3YYECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OZHOTO pasjelna Kypca, Tak W MHTETPUPYsS NPUMEHCHHE 3HAHUHM M3 pa3HbIX pasfenoB. /i1 KaueCTBEHHBIX
3a7a4 MIPUOPHUTETOM SIBIAIOTCS 3alaHusl Ha OOBSICHECHWE/TpPEICKa3aHWE IPOTEKaHWA (U3MUYECKUX SIBICHHH U IPOIECCOB B
OKpYXKAaIOLIEH JKU3HH, TPEOyIOIie BEIOOpa (PU3NIECKON MOMENH ISl CUTYaIu! IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanmsamu PI'OC COO x MarepualbHO-TEXHUYECKOMY O0OECIEeYeHHI0 y4eOHOTo Iporecca Kype (U3NKH
yriryOn€HHOTO YpPOBHSI Ha YPOBHE CpEIHEr0 OOLIero oOpa3oBaHMS OJDKCH M3y4daThCsl B YCJIOBHSAX IpPEAMETHOro kabmHera. B
KabuHeTe (PU3UKH JIOJDKHO OBITH HE00X0MMOe 1a00paTopHOe 000pYAOBaHUE JUIS BHINOJIHEHUS YKa3aHHBIX B IIpOrpaMMe 1o (pU3HKe
YYEHHUYECKUX OTIBITOB, JAOOPATOPHBIX paboT M pabdOT MPAKTHKYyMa, a TaAKKe JEMOHCTPAlMOHHOE 000pYAOBaHHE.

JleMoHCTpanmoHHoe o0opynoBaHue (HOPMHPYETCS B COOTBETCTBHM C NMPUHIMIOM MHUHHMMAJIBHOH JDOCTATOYHOCTH M OOecrednBacT
MOCTaHOBKY IIEPEYMCICHHBIX B IMpOrpaMMme 10 (U3HMKE KIIOYEBBIX JEMOHCTpALWi JAJsi MCCIICJOBAHUS HM3Y4aeMbIX SIBICHHHA W
MIPOLIECCOB, IMITUPUUECKHUX U (PYH/IAMEHTAIbHBIX 32aKOHOB, MX TEXHHYECKUX IPUMEHEHHUH.

JlabopatopHoe o0OOpymOBaHME Ul YYCHHYECKHX NPAKTHYECKUX paboT (opMUpyeTCs B BHUJE TEMaTW4YECKHX KOMIUIEKTOB U
obecrieunBaeTcst B pacdére OZHOTO KOMIUIEKTa Ha JABYX OOydaromuxcsi. TeMaTHdeckne KOMIUIEKTHI 1a0OopaToOpHOTro 000pyAOBaHUS
JIOJDKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM HCIIONB30BAaHWM AHAJIOTOBBIX M HU(POBBIX MPHOOPOB, a TaKXKE KOMIBIOTEPHBIX
N3MEPHUTENBHBIX CHCTEM B BHJE IU(POBBIX Tab0paTOpHil.

OCHOBHBIMU TIETISIMH U3Yy4eHUS (PU3UKH B 00IIeM 00pa30BaHHUH SBISIOTCS:

(dopMupoBaHUEe MHTEpEca M CTPEMIICHUS OOYYAIOMMXCS K HAYYHOMY HW3YUYEHHUIO INIPUPOABI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHC HpeI[CTaBHeHI/Iﬁ O HAy4YHOM MCTOJAC IMO3HAaHUA U (bOpMI/IpOBaHI/Ie HCCJICA0BATCIIBCKOI0 OTHOIICHUA K OKpYXKaromium
SIBJICHUAM,

(hopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa W3YyUCHHsI OCHOB CTPOCHUS MaTepud M (DyHIaMEHTaIbHBIX 3aKOHOB
bu3uKy;

(dhopMHUpOBaHUE YMEHUN OOBSICHATH SBJICHHS C HCIIOIb30BaHUEM (DU3UUCCKUX 3HAHUI U HAYYHBIX OKA3aTEIbCTB;

(hopMupoBaHUE IPEICTABICHUH O POIN (PU3UKH IJIS1 Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHH;

pa3BHUTHE NPEJCTaBICHUN O BO3MOXHBIX chepax Oymymei nmpodeccHOHaTbHON NESITEFHOCTH, CBSI3aHHBIX ¢ (PU3UKOH, MMOJTOTOBKA K
JanbHeHmeMy oOydeHHIO B ’TOM HallpaBICHHH.

JlocTmkeHue 3THX neseil o0ecrieunBaeTCs PeIeHHEM CIESAYIOINX 3a4ad B IPOLecce N3ydeHMs Kypca (PU3UKH Ha yPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs:

puoOpeTeHne CUCTEMBI 3HAaHUH 00 00IMKX (U3NIECKHNX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO
(bU3HKY, JIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPO(U3UKHY;

(dbopMupOBaHUE yMEHHMH NPUMEHITh TEOPETHYECKUE 3HAHMS JJsi OOBSICHEHUS! (U3MYECKUX SIBICHHH B NPHUPOAE W JUISL NPUHSATHS
MPaKTUUECKUX PEUIEHUI B IOBCEIHEBHOM KU3HU;

OCBOCGHHE CIOCOOOB pEIIeHUS] pas3MYHbIX 3a7ad C SBHO 3aJaHHOM (U3MYECKOH MOJeNbIo, 33jay, I0Jpa3yMeBalOLINX
CaMOCTOSTENILHOE CO3/jaHne (PU3NUECKON MOJIeITH, aJISKBATHOW YCJIOBUSIM 33/1a4H, B TOM YHCJIe 33/1a4 MH)KCHEPHOTO XapaKkTepa;
MOHMMaHUEe (PU3NYECKUX OCHOB M NPHHIUIIOB JICHCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTHYECKHX IIPOIECCOB, MX BIMSHHS Ha
OKPYXAIOLIYIO CPENY;

OBIIAJICHAE METO/AMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS M IIPOBENCHUS (PU3NUECKHX IKCIIEPHMEHTOB, aHAJIM3a W WHTEPIIpETalnu
nH(popManum, onpeseneH:s J0CTOBEPHOCTH NOJTYUYSCHHOTO Pe3yJIbTaTa;

CO3JIaHWE YCIIOBUH JJIsl Pa3BUTHS YMEHHH NMPOEKTHO-NCCIIE0BATENBCKON, TBOPUECKO eI TeIbHOCTH;

pa3BHUTHE HHTEpeca K chepam npodecCHOHATbHON IeSTENbHOCTH, CBA3aHHOM ¢ (PU3NKOM.

B cootBerctBuu ¢ Tpedoanusimu @I'OC COO yrinyOonéHHbIN ypoBeHb n3yueHus yueOHoro npeamMera «Ou3nkay Ha ypOBHE CPEIHETO
00111ero 00pa3oBaHUs BBIOMPACTCS OOYYAIONIUMHUCS, IIAHUPYIOIIMMHU IMPOIOJDKCHHE OOpPa30BaHUS 10 CIEIHATBHOCTIM (U3UKO-
TEXHAYECKOTO MPOQHIIS.

Ha m3yuenue ¢usuku (yriny0saE€HHbIH ypOBEHb) Ha ypOBHE cpelHero obiero obpasoBanus orBoaurcsi 340 yacos: B 10 kiacce — 170
gacoB (5 gacoB B Henenmo), B 11 kimacce — 170 gacoB (5 yacoB B HEAEIIO).

[Ipenmaraemsrii B mporpamMme Mo (PU3HKE MEpeyeHb JTaOOPaTOPHBIX M MPAKTHYECKUX padoT ABISAETCS PEKOMEHAOBAHHBIM, YIHUTENb
JienaeT BEIOOp MpoBeJieHnsT 1TabopaTOpHbIX paboT M OIBITOB C YYETOM MHIMBHIYaIbHBIX 0COOEHHOCTEH 00yJatomumxcsl.
COJEP)XAHUE OBYUYEHUS

10 KJIIACC

Pasnen 1. HayuyHblii MeTO MO3HAHUS NIPUPO/IbI.

®dusuka — pyHIaMeHTaIbHAs Hayka o pupoje. HaydHbIil MeTo MO3HAHUS M METOIBI UCCIIEIOBAHNS (DU3UUECKHUX SIBJICHHM.
DKCIIEpUMEHT M TEOPHs B MPOIECCe MO3HAHUS MpUpoIbl. HabmoneHue u SKCIiepuMeHT B (pu3uKe.

Crioco0b1 m3MepeHus (PU3NYECKUX BETHMYUH (aHATOTOBBIE M IM(POBBIE M3MEPHUTENbHBIE MPHOOPH], KOMIBIOTEPHBIE TaTYMKOBEIC
CHCTEMBI).

[orpemHocTr n3MepeHui HU3NIECKUX BeTUUUH (a0CONIOTHASL U OTHOCUTEIIbHAS).

MonenupoBanue (HU3MYCCKUX SBICHUN M MPOLECCOB (MaTepHwajibHas TOYKa, aOCOJIOTHO TBEPJOE TEIIO, WICAbHAS JKUIKOCTD,
uJeallbHbIN ra3, ToueuHsblil 3apsin). ['unoreza. ®U3ndeckuii 3aK0H, TPaHULBI €0 IPUMEHUMOCTH. PU3nUecKas TEOpHsl.

Poub 1 MecTO Gu3uKu B HOPMUPOBAHUN COBPEMEHHON HAYYHOW KaPTUHBI MUPA, B IPAKTUYCCKOM NESITEIBHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, RPAKMUKYM.

H3MepeHune cribl TOKA M HATIPSDKCHUS B [ICMTU MMOCTOSHHOTO TOKA MPH MOMOIIU aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.
3HakoMcTBO ¢ mudpoBoi madoparopuei mo ¢usmke. [IpuMepsl m3MepeHnss (U3NIECKUX BEITUYHH MPU MOMOIIM KOMITBIOTEPHBIX
JTATIYUKOB.

Pa3gen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanmuaeckoe apmkeHne. OTHOCHTETFHOCTh MEXaHHIECKOTO IBIDKeHNUs. CrcTeMa oTcuéTa.



[psimast m oOpaTHas 3aKa4H MEXaHUKH.

Paanyc-BexTop MaTepuanbHOM TOYKH, €r0 MPOEKIIUHA Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[lepememenne, ckOpocTh (CpemHss CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTEepPHAJIbHON TOYKH, WX NMPOEKIHUH Ha OCH
cucteMsl KoopanHat. CIoKeHHe TIepeMeIIeHHH U CII0KEHIE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpEHHOE TIPSMOJMHEHHOE MIBIDKCHHE. 3aBUCHUMOCTh KOOPIHMHAT, CKOPOCTH, YCKOPEHHS W ITyTH
MaTepUAbHON TOYKH OT BPEMEHU M UX TPaPUKH.

CBoOonHOe majeHue. YCKOpeHHEe CBOOOAHOTO majeHus. [IBWKEHHE Teia, OpOLICHHOTo IOJ YIJIOM K TOPU3OHTY. 3aBUCHMOCTb
KOOPJAMHAT, CKOPOCTH U YCKOPEHHUS MaTCPUAILHOU TOYKH OT BPEMEHHU M UX TPapUKH.

KpuBonuneiinoe npuxkeHue. [[BrxeHHe MaTepHallbHOM TOUYKHU MO OKPY>KHOCTH. YTJIOBas M JIMHEHHas ckopocTbh. [leproa u yactora
oOparenus. LlenTpocTpemurensHoe (HOpMaJIbHOE), KacaTelbHOE (TaHICHIIMATBHOE) U MOJTHOE YCKOPEHHE MaTepHaIbHOW TOUKH.
TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE TPOIECCHI: CIUAOMETP, ABMKEHHUE CHApSIOB, LIEMHbIC, lIecTepEHYaThie U PEMEHHBIE
nepeaadu, CKOPOCTHBIE TU(THL.

Hemoncmpayuu.

Mopens cucTeMBI OTCUETA, WIDTFOCTPANN KHHEMAaTHIeCKUX XapaKTePUCTHK IBIDKEHIIS.

Crioco0OBI HCCIIENOBAHNS ABUKECHUN.

WmocTpanus mpeaensHoro nepexoa u n3MepeHne MIHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHue IBUKEHHH C UCIIOIb30BAaHUEM MEXaHNU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3pekKeHHOM IPOCTPAHCTBE.

HaGmonenue aBrkeHust Tena, OpOIIEHHOTo MO/ YIJIOM K TOPH30HTY U FOPU30HTAIIBHO.

HanpasneHnue ckopoCTH IpU ABMKEHHUHU TI0 OKPYXKHOCTH.

[Ipeo6pazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUe IyTel, TPaeKTOpUi, CKOPOCTEH ABMKEHUS OJTHOTO M TOTO K€ TeJia B Pa3HbIX CHCTEMax OTCUéTa.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padbomst, npAKMUKYM.

W3ydeHne HepaBHOMEPHOTO IBIKCHUS C IIEIBIO OIPEIeNICHISI MTHOBEHHOM CKOPOCTH.

W3MepeHne yckopeHHS pU MPSIMOIHHEHHOM PaBHOYCKOPSHHOM JIBIKCHUH MO0 HAKJIOHHOH IIOCKOCTH.

HccrnenoBanne 3aBUCUIMOCTH ITyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JBIDKCHHU.

W3mMepeHne ycKopeHHs CBOOOTHOTO MaeHus (PEKOMEHIOBAHO UCIIONB30BaHIE IIUPPOBOH TaO0OpaTOPHH).

Wzydenne nBUKEHUS Teia, OPOIICHHOTO TOPH3OHTANBHO. [IpoBepka THIOTE3BI O MPSIMOI MPOMOPIIOHANEHON 3aBUCHIMOCTH MEXKITY
JlalbHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBHIO Tea.

W3yueHne OBIDKEHUS TeNa 0 OKPY>KHOCTH € TIOCTOSHHOM 0 MOJYIIO CKOPOCTBIO.

HccrnenoBanue 3aBUCUMOCTH IIepro/ia 0OpaeHust KOHHYECKOro MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuka.

IlepBriii 3akoH HbroToHa. MHepuuanbHble cuctemsl orcuéra. IIpuHuun otHocutenbHocTH l'ammies. HeuHepuuaibHble CUCTEMBI
otcuéra (onpeaercHue, IPUMEPHI).

Macca tena. Cuia. [lpuHuun cynepno3uiuuu cusi.

Bropoii 3akon HeloToHa 1151 MatepualibHOM TOUKH.

Tperuii 3akoH HploTOHA J11s1 MaTepualIbHbIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTCHHS. DKBUBAICHTHOCTh IPABUTAIIMOHHONW U HHEPTHOU MACCHI.

Cuna TsDKeCTH. 3aBHCHMOCTh YCKOPEHHS CBOOONHOTO TMAJCHHS OT BHICOTHI HAJ MOBEPXHOCTHIO IUIAHETHI M OT reorpadudeckoit
UPOTHI. JIBrkeHne HEOECHBIX TENl M UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBUKYIIErocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs! CKOJBKEHHS U cwila TpeHus nokos. Koaddumuent tpernsa. Cuna conpoTHBICHHUS NPH
JABHXXCHHUU TCJIA B XKUAKOCTH WJIHU ra3e, €€ 3aBHUCUMOCTD OT CKOPOCTHU OTHOCUTEJIILHOI'O ABUXCHUA.

Jasnenwue. ['mapocraTuueckoe papnenue. Cuia Apxumena.

Texauueckue yCTpOI\/’ICTBa 1 TCXHOJIOTHUYCCKUE NPOLECCChI: TOAIMUITHUKHA, IBMKCHUC NCKYCCTBCHHBIX CITYTHHUKOB.

Hemonucmpayuu.

HabnroneHue MBMKEHUS Tel B MHEPIUAIBHBIX U HEWHEPIIUAIBHBIX CUCTEMaX OTCYETA.

[IpuHIMI OTHOCUTEIBHOCTH.

Kauenue aByX UMIMHIPOB WM LIAPOB Pa3HOMl Macchl ¢ OJAMHAKOBBIM YCKOPEHHUEM OTHOCUTENBbHO HEHMHEPLUHUAIbHOH CUCTEMBbI
oTCcYéTa.

CpaBHEHUE PaBHOJEHCTBYIOIIEH NMPUIOKEHHBIX K TEIy CHUJI C MPOU3BENECHHEM MAacChl Tejla HAa €ro YCKOpPEHHE B MHEpLHUaIbHOU
CHUCTEME OTCUETA.

PasencrtBo CHJI, BOSBHUKAIOINUX B PE3YJIbTATC B3aHMO}IeﬁCTBHﬂ TEII.

M3mepenue macc 1o B3auMoJIeUCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM noabEMeE U afeHUH.

LeHTpoOCIKHBIC MEXaHU3MEI.

CpaBHeHHUE CUII TPEHUS TOKOS, KAUYEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padbomsl, npaKmMuUKym.

H3MepeHne paBHOACHCTBYIOMICH CHII IPU IBHXKCHUAU OPYCKa 10 HAKIIOHHOW TUIOCKOCTH.

[IpoBepka ruUMoOTEe3sl O HE3aBHCUMOCTH BPEMCHH JIBHXKCHHS OpycKa 10 HAKJIOHHOHM IUIOCKOCTH Ha 3aJaHHOE PACCTOSHHE OT €ro
MAacChl.

HccrnenoBanne 3aBUCUMOCTH CHIJT YIIPYTOCTH, BOSHUKAIOIINX B MPYXXHHE M PE3HHOBOM 00pasIe, OT UX AehOpManni.

N3ydenne IBUKESHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH depe3 JIETKUi OJIOK.

M3mepenne ko3(duEeHTa TpeH:s 110 BeIUYHHe YrioBoro ko3dduumenta 3apucumocts F,,(N).

HccrnenoBanne ABIKEHHUS OpycKa MO HAKIOHHOM ITIOCKOCTH C MTEPEMEHHBIM KOA(DPHUINEHTOM TPEHHS.



W3ydeHnue qBUXKEHMS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTtHo TBEpmoe Temo. IlocTymarensHOoe W BpamiaTelbHOE IBYIKEHHE TBEPAOTO Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH
Bpamenus. [lnedo cuipl. CriokeHne CHII, MPUIIOKEHHBIX K TBEpAOMY Tely. LIeHTp TshkecTH Terna.

VYcnoBus paBHOBeCHs TBEPAOIO TeEA.

YcroitunBoe, HeyCTOIUNBOE, Oe3pa3InIHOE PAaBHOBECHE.

TexHuueckue ycTporcTBa U TEXHOJIOTUYECKUE MPOIIECCHl: KPOHIITEHH, CTPOUTENbHBIN KpaH, peléTyaTbie KOHCTPYKIIUH.
Hemoncmpayuu.

VYcnoBus paBHOBeCHS.

Buns! paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomol, npaKmMuKym.

HccnenoBanue ycnoBuid paBHOBeCHs TBEPIOTO Tejla, UMEIOILET0 OCh BPaLEHHUS.

KoHcTpynpoBaHue KpOHIITENHOB U pacy€T CUJ yIPYTOCTH.

N3yyenue ycTOHIMBOCTH TBEPAOTO TeJa, UMEIOIIETO IUIOMIAAb OIOPHI.

Tema 4. 3axonsl coxpanenusn 6 mexanuxe.

NmMnynbc MatepuabHON TOUKH, CUCTEMBI MaTepUaNIbHBIX TOUYEK. L{eHTp Macc cucTeMbl MaTepraibHbIX TOUEK. TeopeMa O JBUKECHUU
LIEHTpa Macc.

NMiynbe cuiibl 1 ©I3MEHEHHE UMITYJIbCa Tea.

3aKoH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBUXKEHUE.

MowMmeHT uMITylibca MaTepruanbHOi TOUKHU. [IpeacTaBienne o coXxpaHeHM MOMEHTa UMITYJIbCa B IIEHTPaIbHBIX MOJISIX.

Pabota cuibl Ha MalloM M Ha KOHEYHOM INepeMenieHun. [ paduyeckoe npencTaBieHue paboThl CUITBI.

MOIIHOCT CHIIBI.

Kunermueckas sHeprus MaTepuaibHOi Toukn. TeopeMa 00 M3MEHEHUHN KHHETHYECKOW YJHEPTUH MaTepHUATEHONW TOUKH.
[loTeHnmanbHBIE ¥ HEMOTCHIHMANbHBIC CIIBl. [loTeHnmManpHas HSHeprus. [loTeHIManmbHAs SHEPrus yHpyro nehOopMHPOBAHHON
npy>kuHbl. [loTeHManbpHas 3HEprys Tena B OJHOPOJHOM IPaBUTALMOHHOM noJje. [loTeHuunanbHast 3HEprus Tena B IPaBUTALlMOHHOM
T0JIe OTHOPOTHOTO Iapa (BHYTpH U BHe mmapa). Bropas kocMudeckas CKOPOCTh. TpeThsi KoOCMUYECKasi CKOPOCTb.

CBsi3b pa0OTHl HEMOTCHIMANBHBIX CHJI C M3MCHCHHEM MEXaHWYECKOW SHEPTHH CHCTEMBI Tell. 3aKOH COXpaHEHUS MEXaHHMYECKOW
SHEPTHUH.

Yrupyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHuenue bepHynu a1 uaeanbHOM )KUAKOCTH KaK CIIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUUYECKOM SHEepTruu.

TexHuyeckue ycTpoiiCTBa M TEXHOJOTMYECKHE IMPOLIECCHl: ABUKEHUE PAKET, BOJAOMET, KOMNEp, MPYKUHHBIM MUCTOJIET, THPOCKOII,
¢burypHoe xaraHue Ha KOHbKax.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

H3mepenne MOUTHOCTH CHUJIBL.

V3MeHeHHe SHEPTHH Tela IIPU COBEPIIICHUH PabOTEHI.

B3aumubie npeBpanieHysi KHHETHYECKOH U MOTEHLMAIbHOW SHEPTUIl IpU NEWCTBUU Ha TEJO CUJIbI TSDKECTU U CHIIBI YIPYTOCTH.
CoxpaHeHHE SHEPTHU TPU CBOOOIHOM IMaJCHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomul, npAKMUKYM.

N3mepenue uMiynbca Tejaa o TOPMO3HOMY MY TH.

N3mepeHune CHITBI TATH, CKOPOCTH MOJIENH JIEKTPOMOOWIISI U MOIIHOCTH CHJTBI TSITH.

CpaBHeHHE U3MEHEHUS UMITYJIbCa Tea C UMITYJICOM CHITBI.

HccnenoBanue coxpaHeHUs] UMITYJIbCa MPH YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHne KWHETUUECKON SHEPTUH TeNa [0 TOPMO3HOMY MYTH.

CpaBHEHHE H3MECHEHUS MOTCHIINATBHON SHEPTHH MPYKUHBI ¢ pab0TO# CHIIBI TPEHUSI.

OmnpenencHue padOTHI CHIIBI TPEHUS ITPH ABMKCHHUH Tella 110 HAKIIOHHOW TTOCKOCTH.

Pazgen 3. MoJiekyasipHast pu3uka 1 TEepMOANHAMHUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OCHOBHBIC TOJOXKCHHST MoJeKymspHo-kuHeTHYeckod Teopun (MKT), umx ombitHoe oOocHoBanue. [Juddysus. BbpoyHOBCKOE
NIBIDKEHHME. XapaKTep JIBM)KEHHUS U B3aUMOJIEMCTBHUSL 4YacTUIl BeulecTBa. MoOJEIM CTPOEHUS ra3oB, KMAKOCTEH M TBEPIBIX TENl U
00BsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJiesiell. Macca u pazmepsl MoJieky (aToMoB). KonmuuecTBo Bemiectsa. [loctossHHas
ABorajpo.

TemnoBoe paBHOBecHe. Temmeparypa u ciocoObl e€ n3mepenus. [llkama remneparyp Lleabcust.

Mopnens uaeanbHOro raza B MOJIEKYyJIIpHO-KMHETUYECKOW TEOPUHU: YaCTULIbI Ta3a IBUKYTCA XaOTUYECKU U HE B3aUMOJAEUCTBYIOT APYT
C ApYyrom.

I'azoBble 3akoHbl. YpaBHenue MenneneeBa—Knaneiipona. AOcomrorHast Temmeparypa (mkana temneparyp KenbBuna). 3akoH
JaneTona. M3omporieccsl B HACaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. I paduyueckoe MpeacTaBICHUE H30IMPOIECCOB!
u30TepMa, u30xopa, uzobapa.

CBs3b MEX]y AABICHHUEM M CpeJHEH KUHETHUYECKOW SHEprued MOCTYNAaTEeNbHOIO TEIJIOBOIO ABIMXKEHHUS MOJEKYJ MIEalbHOIO rasa
(OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KHHETUYECKOI TCOPUH UICATHHOTO ra3a).

CBs13b a0COJIFOTHOHN TeMIIEpaTyphbl TEPMOJAMHAMUIECKON CUCTEMBI CO CPeIHEH KHHETHIECKOW YHEPTHEH IMOCTYNAaTENhbHOTO TEIJIOBOTO
JIBUYKEHUS €€ YacTHIL.

TexHuueckne yCTpOUCTBa U TEXHOJIOTHIECKHE TPOIIECCH: TEPMOMETP, OapoMeTp, MOTyIeHNE HAHOMATEPHAIIOB.

Hemoncmpayuu.



Mopenu IBMKEHNS YaCTHII BEIIECTBRA.

Mopens OpOYHOBCKOTO JIBIKEHHS.

Buneoponurk ¢ 3anmchI0 pearbHOTO0 OpOYHOBCKOTO JIBHKEHUSI.

Jnbdysus xuakocTe.

Mopens onbita Ll TepHa.

[IputsbxkeHne MOJIEKYIL.

Mojenu KpUCTaJUINYEeCKUX PEeIETOK.

HaGmonenue u nccnenoBaHue M30IMPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnuvie padomst, npaKMUKyM.

Hccnenosanue mporiecca yCTaHOBIJICHHUS TEINIOBOTO PaBHOBECHS IIPH TEIUIOOOMEHE MEXy Topsideii U XOJI0AHON BOJOM.

W3y4yeHune n3oTepMHyYecKoro npouecca (PeKOMEHI0BaHO HCIIOIb30BaHNe U(PPOBOIA 1abopaTopun).

Wzydenne n30XopHOTO mpoIiecca.

Wzydgenne nzobapHOTO Mporiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennosvie mamiunoi.

Tepmonunamuueckas (T[l) cuctema. 3amaHue BHEIIHUX YCIOBHHA A TEPMOAWHAMHYECKOW CHCTEMBl. BHEIIHWE W BHYTpEHHHE
napameTpsl. IlapameTpel TepMOAMHAMMYECKON CHCTEMBI KaK CpEJAHUE 3HAUEHUs BENMYMH, ONUCBHIBAIOMIMX €€ COCTOSHHE Ha
MHUKPOCKOTIUYECKOM YPOBHE.

HyneBoe Hayano TepMmoauHaMuky. CaMOIIPON3BOJIbHAS pPeTaKcalys TePMOJMHAMUUECKOM CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.
Mogens ureanpHOro ra3a B TEpPMOAMHAMHMKE — CHCTeMa ypaBHEHHI: ypaBHeHue MeHneneeBa—KnaneilpoHa u BbIpakeHHE IS
BHYTPEHHEH 3Hepruu. YCIOBHUA MPUMEHUMOCTH 3TOI MOJAENIM: HU3Kas KOHLEHTPAIMs YacTHUIl, BEICOKHE TeMIlepaTyphl. BripakeHue
JUIA BHYTPEHHEH SHepruy 0JHOATOMHOI'0 HI€aJIbHOTO Ta3a.

KBazucraTmueckie u HECTAaTHYESCKIE MPOIIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Brrancinenue paboTsl mo rpaduky mporecca Ha pV-quarpaMmme.

Tenmomnepenayda kak croco0 W3MEHEHUsI BHYTPEHHEH SHEPTHH TEPMOANHAMIYECKON CUCTEMBI Oe3 coBepIeHHs padoThl. KoHBeKIws,
TEIUIOPOBOAHOCTD, M3ITyUCHHE.

KonnuectBo TemnoTsl. TemnoéMKoCTh Tena. YAenpHas W MOJSIpHAs TEIUIOEMKOCTH BellecTBa. YpaBHeHue Mailepa. Y aenbHas
TEIUIOTa CTOPaHUs TOIUIMBA. PacuéT KonmdecTBa TEIIOTH IpH Teruionepenade. [lorsatre 06 annabaTHOM mporecce.

IlepBblit 3aKk0H TepMOaUHAMUKU. BHYTpeHHss 3Heprus. KonndecTBo TeNMIOTH U paboTa Kak Mepbl U3MEHEHHUS BHYTPEHHEH SHEpruu
TePMOANHAMHYECKON CUCTEMBI.

Bropoil 3akOH TepMOAWHAMMKH JUISI PAaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE PABHOBECHOE COCTOSHHE TEPMOIMHAMHUYECKON
CHCTEMBI IPOXOJUT SAUHCTBEHHAS anuadara. AGCOIIOTHAs TeMIIepaTypa.

Bropoii 3aKk0H TepMOAMHAMUKH JJIs1 HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO MEpeaaTh TEIUIOTY OT OoJiee XOJIOHOTO Tea K Gojee
Harperomy 0Oe3 komreHcarmu (Kiaysmyc). HeoOpaTuMOCTh IPUPOAHBIX MPOLIECCOB.

[punumne! aerictBus TerioBbix MammH. KIT/I.

MakcumanbHoe 3Hadenue KI1J. Hukn Kapno.

DKOJOTHYECKHE acTIeKTHl HCIIOIh30BAHUS TEIUIOBBIX IBUTATENCH. TermoBoe 3arpsisHEHHE OKPYKAFOIIEH CpeIbL.

TexHUUECKHE YCTPOUCTBA W TEXHOJOTHICCKHE MPOIECCH: XOJOAWIBHUK, KOHIUIIMOHED, JH3CIbHBIN 1 KapOIOpaTOpHBIN JIBHUTATEIH,
mapoBasi TypOWHA, ITOTyYeHHE CBEPXHU3KHUX TEMIEpaTyp, YTHIN3ALUI «TEIUIOBBIX» OTXOJIOB C MCIIOIB30BAHUEM TEIUIOBOTO HAcOcCa,
yTHIM3anus OMOOPraHMYECKOro TOIUINBA IS BRIPAOOTKH «TETIJIOBOM M 2JIEKTPOIHEPTHH.

Hemoncmpayuu.

V3ameHeHue TeMIeparypbl py aauadaTHueckoM pacliipeHuUH.

Bo3nyuHoe oramso.

CpaBHEHHE yJIeNbHBIX TEMIIOEMKOCTEHN BEIIECTB.

Crioco0bI N3MEHEHHsI BHYTPEHHEH SHEPTHH.

HccnenoBanue aguabdaTHOTO mporecca.

KomMmmbloTepHble MOI€AH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padbomsl, npAKMUKYM.

W3MepeHue yaenbHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aguabdaTHOTO mporecca.

W3zydeHne B3aMMOCBSI3M SHEPTUH MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS M TEMIIEPATYPhI KHIICHHS KHUIKOCTEH.

Tema 3. Azpezammuvie cocmoanusa éewjecmea. azoeuvie nepexoonl.

ITapooOpa3oBanue u kKoHAeHCanus. VicapeHne u KulieHue. Y IeNIbHas TEIUIoTa mapoo0pa3oBaHus.

HacrlmenHsle 1 HeHachIeHHBIE apbl. KagecTBeHHAs 3aBUCHMOCTH IJIOTHOCTH U AAaBJICHHS HACKHIMIEHHOTO ITapa OT TeMIIepaTyphl, UX
HE3aBUCHMOCTH OT 00BhEMa HACKHIIIIEHHOTO Mapa. 3aBUCHUMOCTb TEMIIEPATyphl KATICHHUS OT JaBJICHHS B )KUIKOCTH.

BrnaxsocThs Bo3gyxa. AOCOIIOTHAsE U OTHOCUTEIbHAS BIaYKHOCTb.

Tsépnoe teno. Kpucraumueckue n amopdHble Teaa. AHMU30TPOINS CBOMCTB KpHUCTaLIOB. [lnaBiienne u Kpuctammuzanus. Y aeiabHas
TerioTa miasjieHus. Cyonumarnus.

Jedopmanuu TBEpmoro Tena. Pactsokenune n cxxarue. Casur. Monyns FOwra. [penen ynpyrux nedopmanuii.

TemoBoe pacmmpeHue XHUIAKOCTEH M TBEPABIX Tel, 00bEMHOE M JIMHEHHOE paclIMpeHHe. AHrapMOHHM3M TEIUIOBBIX KoJjieOaHMi
YaCTHI] BEUIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHHUS Tel (HA KAUECTBEHHOM YPOBHE).

[IpeobpazoBanne >HEPTHH B (PA30BBIX MEpEXoaax.

YpaBHEeHME TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTsmKeHHe. KoadumnmeHT moBepxHOCTHOTO HaTshKeHUWs. KamwmispHble sBicHus. [laBieHue Moa MCKPUBIEHHON
MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlannaca.



TexHUUECKHE YCTPOUCTBA U TEXHOJIOTHIECCKIE POIECCH: )KUIKNE KPUCTAIIIBI, COBPEMEHHBIE MaTEpHaIbI.

Hemoncmpayuu.

TemnoBoe pacuiMpeHue.

CBOIiCTBa HACHIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu NOHWKEHHOM JaBJICHUU.

W3MepeHue cuiibl NOBEPXHOCTHOTO HATSKEHHUS.

OIBITHI C MBUTBHBIMU TUNIEHKAMH.

CmauuBaHue.

Kanunnsipuele sBrieHusl.

Mopenu HeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0bl H3MEpPEHHsI BIIAXKHOCTH.

VccrnenoBanue HarpeBaHUs | IUIABJICHAS KPUCTAIIMYECKOTO BEIIECTBRA.

Bunsr nedopmarmii.

Habmronenne manpix aedopmariiii.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, nPAKMUKyMm.

N3yyeHne 3aKkOHOMEPHOCTEN UCTIapEHUSI )KUKOCTEH.

W3mepenue yaenbpHOM TEMIOTHI MIaBJICHUS JIbJA.

N3y4yeHue cBOMCTB HACBHIICHHBIX [1APOB.

W3mepenne abCcoMIOTHON BIAXKHOCTH BO3/yXa M OLEHKA MAacChl IapOB B IOMELICHUH.

H3mepenune kodhGUIMeHTa MOBEPXHOCTHOTO HATSIKCHUS.

Wzmepenue monyins FOxra.

HccnenoBanue 3aBUCUMOCTH JiepopManii pe3nHOBOTO 00pasiia OT MPUI0KEHHOW K HEMY CHJIBI.

Pasnea 4. DuekTpoannamMuka.

Tema 1. Dnexmpuueckoe noue.

DnexTpu3anys Ted M e€ MPOSBICHUSA. DJIEKTpHUYECKU 3apsn. [IBa Buaa AJIeKTpHUYECKHX 3apsaoB. [IpOBOIHUKH, TUIICKTPUKH U
MIOYTIPOBOTHUKH. DJICMEHTAPHBIN 3JICKTPUICCKUH 3apsi. 3aKOH COXpaHEHHS SIEKTPHUSCKOTO 3apsia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kynona.

DnexTpudeckoe moie. Ero meicTBre Ha 3NMEKTpUIECKUE 3apsIbl.

HanpspokéaHocTh  anexTpuyeckoro mnois. [lpoOubiid  3apsn. JluHum  Hanpspk€HHOCTH  AnekTpuueckoro mois. OpHopojaHoe
3NEKTPHUYECKOe TI0JIE.

[ToTeHIIMaIbHOCTh AJIEKTPOCTATHUECKOTo IMoJis. Pa3HOCTh NOTeHHManoB M HampspkeHue. IloTeHnmanbpHas SHeprus 3apsana B
3NeKTpocTaTudeckoM moiie. TloTeHiuman anmekTpocTaTuueckoro moiyisi. CBs3b HANPSDKEHHOCTH MOJS M Pa3HOCTH TOTEHIIHMAJIOB JUIS
3MEKTPOCTATHUECKOTO MOJIS (KaK OJHOPOIHOTO, TaK U HEOJHOPOIHOTO).

[IpuHIUT CYTIePIIO3UINH IIEKTPUICCKHUX TTOJICH.

[Monme Toueunoro 3apsma. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. [lome paBHOMEpHO 3apsDKEHHOTO MO 00bEMY mmiapa. [lome
PaBHOMEpPHO 3apsDKEHHOH OECKOHEYHOH IUIOCKOCTH. KapTHHBI ITUHHMHA HAnpsHDKEHHOCTH STHX TONed W OKBHIIOTCHIMAIBHBIX
MIOBEPXHOCTEH.

[IpOBOIHUKY B JIEKTPOCTATUICCKOM II0JIC. Y CIIOBHE PABHOBECHS 3apsIIIOB.

JIMdIeKTPUKH B 3JIEKTPOCTATHYECKOM TI0Te. JJudeKTpudeckas MpOHUIIAaEMOCTh BEIIECTBA.

Konnencarop. D1meKkTpoéMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTh MJIOCKOTO KOHIEHCATOPA.

[TapannensHoe coeanHeHNe KOHAeHcaTopoB. [locaeoBaTenbHOE COeIMHEHNE KOHASHCATOPOB.

DHeprus 3apsHKeHHOT0 KOHJEHCaTopa.

JIBI>KeHUE 3apsAKEHHOM YaCTUIIBI B OJHOPOAHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue yCTpOWCTBAa M TEXHOJIOTHYECKHE MPOIECCHI: AIEKTPOCKOI, JIEKTPOMETp, IEKTPOCTATHYECKas 3allluTa, 3a3eMIICHHE
ANEeKTPOnpruOOPOB, KOHACHCATOPEI, TeHepaTop Ban ne ['paada.

Hemonucmpayuu.

VY CTpoHCTBO U MPUHLUN JEHCTBUSA IIEKTPOMETPA.

DIIeKTPUUECKOE MOJIE 3aPSKEHHBIX IIaPUKOB.

DIeKTpUUECKOe MOJIE IBYX 3apsyKEHHBIX IJIACTHH.

Mopgenb anekTpocTraTudeckoro reneparopa (Ban ne I'paada).

[IpoBOJHUKY B 3JIEKTPUUECKOM IIOJIE.

DneKTpocTaTHIeCcKas 3auTa.

VYerpoiicTBO U IelicTBUE KOHAEHCATOPA MOCTOSIHHOW U TepeMEHHON EMKOCTH.

3aBHCHMOCTh 3JIEKTPOEMKOCTH IDIOCKOTO KOHAEHCATOpa OT IUIOIAAM IUIACTHH, PACCTOSHUS MEXAY HUMH W JWIJIEKTPHYECKON
MIPOHHUIIAEMOCTH.

OHeprus MEeKTPHYECKOTO OIS 3apPsHKEHHOTO KOHICHCATOPA.

3apsaxa U pa3psiika KOHIEHCATopa uepes pe3sucTop.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomut, npaKmuKym.

OueHka cuil B3auMOJICHCTBUS 3apsKEHHBIX Tell.

HaGmonenue npeBpalieHust S3HEPIuH 3apspKEHHOTO KOHICHCATOPa B SHEPTHIO U3IIyYSHHUSI CBETOANOIA.

W3yuenne nmpoTekaHus TOKa B IIENHU, COAEpKaILEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIUANIOB (HANPSKEHUS ) IPU NOCIEJ0BATEIbHOM COEMHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHISHCATOpa 4epe3 Pe3ncTop.

Tema 2. ITocmosanuwlit IneKmpudecKuii Mmox.

Cuna Toka. IlocTOSHHBIH TOK.

Yca0BUSA CYIMIECTBOBAHUS TIOCTOSHHOTO AJIEKTprUieckoro Toka. Mcrounnku Toka. Hanpsoxkenue U u DJIC &.



3akon OMa I ydacTka Iery.

DJIEeKTPUUECKOe COMPOTHBIICHHE. 3aBUCHMOCTD COIIPOTHBIICHHSI OJHOPOJHOTO MPOBOAHMKA OT €r0 JUIMHBI M IUIOIIAAH MOTIEPEIHOTO
cedeHus. Y IeIbHOE COPOTHUBIICHUE BEIIECTRA.

ITocnenoBatenbHOE, MapajuIeIbHOE, CMEIIAHHOE COSIUHEHNE MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX anekTpuueckux mneneit. [Ipasumna
Kupxroga.

Pabora anekrpuueckoro Toka. 3akon Jxoyns—JIeHna.

MOITHOCTB IEKTPUYECKOT0 TOKa. TerioBast MOIIHOCTb, BbIJe/IAeMas Ha PE3UCTOPE.

OJIC u BHyTpeHHee CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH OMa i MONHOW (3aMKHYTOH) 3JIEKTpHYECKO# mernd. MouiHoCTh
UCTOYHHUKA ToKa. KopoTkoe 3aMbIkaHue.

KonneHcarop B ienu MoCTOSHHOTO TOKA.

TexHuueckue yCTpoHCTBa U TEXHOJIOIMYECKHE MPOLIECCHI: aMIIEPMETP, BOJIIBTMETP, PEOCTAT, CYETUHUK INEKTPHUECKON I3HEPTHH.
Hemoncmpayuu.

V3MepeHne critbl TOKa U HATIPSDKEHUS.

HccrnenoBaHne 3aBUCUMOCTH CHITBI TOKA OT HATIPSDKEHUS UL PE3UCTOpa, JTAMIThI HAKAIMBAHUS U CBETOANOA.

3aBHCHMOCTB CONPOTHBIICHUS UIMHAPUICCKUX IIPOBOJTHUKOB OT JUTMHBI, IIOMIA U ITOTIEPEYHOT0 CEUSHHS U MaTepraia.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT COTIPOTHBIICHHS IIPHU OCTOSIHHOM HAaTIPSKEHUH.

IIpsimoe uzmepenue DJ[C. KopoTkoe 3aMbIkaHHe TaIbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHET0 CONPOTUBICHUS.

Crioco0bl coeJMHEHNsT HICTOYHUKOB Toka, IJ[C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKAY IOJIIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B IICTIH.

Yuenuueckuit akcnepumenm, nadéopamopnuvie padomsl, npaKMUKYM.

VccrnenoBaHue CMENIAaHHOTO COEIMHEHHUS PE3UCTOPOB.

W3MepeHne yaeabHOTo CONPOTUBICHUS TIPOBOIHUKOB.

HccrnenoBanne 3aBUCUMOCTH CHITBI TOKA OT HATIPSDKCHUS JIJIS JIAMITHI HAKaJTHBAaHUS.

YBenndeHue npenena u3MepeHust aMrepMerpa (BOIbTMETPA).

Nsmepenune 3/IC 1 BHYTPEHHETO CONPOTHUBIICHUSI UCTOYHHKA TOKA.

HUccrenoBanne 3aBucumoctr D/IC ranbBaHHYECKOT0 AJIEMEHTa OT BpEMEHH MPH KOPOTKOM 3aMBIKAHHH.

HccrnenoBanne pa3HOCTH HOTSHIIMAIOB MEKAY ITOIOCAMH UCTOYHHUKA TOKA OT CHJIBI TOKA B IICTIH.

HccrnenoBanne 3aBUCUMOCTH TOJIC3HOH MOIIHOCTH HCTOYHHKA TOKA OT CHIIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

:‘)HCKTpI/I‘IeCKaH MNpOBOAUMOCTE  pa3/IMYHbIX  BCIHICCTB. 9J’ICKTpOHHa$[ MpOBOAUMOCTH TBépI[I)IX METaJIJIOB. 3aBUCHUMOCTE
COTIPOTHUBIIEHHUS METAJIOB OT TeMIlepaTypsl. CBepXIPOBOAUMOCTb.

DnexTpudeckuii ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHAsI M NPUMECHAs! POBOJMMOCTD IMOJIYNpPOBOIHUKOB. CBolicTBa p—N-niepexona. I1onynpoBoJHUKOBbIE
IPUOOPEI.

DNEKTPUIECKUH TOK B IJICKTPOIUTAX. DICKTPOTUTHICCKAS UCCONUAIIS. DIeKTpom3. 3akoHbl Dapaes sl AIeKTPOIH3a.
DneKTpudecknii ToK B ra3zax. CaMOCTOSTENBHBIH U HECAMOCTOSTENBHBIN pa3psn. Pa3mndHbIe THITBI CaMOCTOSTEIBHOTO pa3psiia.
Mounus. Ilnazma.

TexHUUECKHE YCTPOWCTBA U MPAKTHICCKOE IPUMEHEHHUE: Ta30pa3psIHbIC JIaMIIBI, JICKTPOHHO-ITy4deBasi TPyOKa, IMOITyIPOBOTHUKOBBIE
mpHOOPBI: WO, TPaH3UCTOP, (OTOIAMOM, CBETOIWOM, TallbBAaHWKA, papUHUPOBAHHEC MEIH, BHIIUIABKA AJFOMHHUS, DIICKTPOHHAS
MHKPOCKOITHS.

Hemoncmpayuu.

3aBUCUMOCTD COIIPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

[IpoBOIMMOCTE 3IEKTPOIHUTOB.

3axoHsI anexTponnza Oapanes.

HckpoBoii pa3psa 1 IpOBOJAUMOCTh BO34yXa.

CpaBHEHUE IPOBOAUMOCTH METAIITIOB U MOJYNIPOBOIHUKOB.

OOHOCTOPOHHSSA NPOBOJUMOCTD AHOJA.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomul, RPAKMUKYM.

HaGmonenue snexrponnsa.

W3mMepenue 3apsaa 0JHOBAaJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTHBIIEHHS TEPMOPEZUCTOPA OT TEMIIEPATYPBI.

CHsITHE BONBT-aMIIEPHON XapaKTEPUCTUKH JTUOJIA.

Duznyeckuii NPAKTHKYM.

Crioco6b1  m3MepeHns: (DU3MYECKUX BEIMYMH C HCIOJIH30BAHMEM AHAJIOTOBBIX M IU(PPOBBIX H3MEPUTENBHBIX NPHOOPOB U
KOMIBIOTEPHBIX NATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEIIHHEIE TOTPEITHOCTHU I/ISMGPCHI/Iﬁ q)I/IBI/I‘IeCKI/IX BCJIMYUH. OHeHKa
TPaHMI] TOTPEIIHOCTEHN.

[TpoBeneHue KOCBEHHBIX HM3MEPEHUWH, HCCIENOBAaHMH 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH, IPOBEpKa MPEAJI0KEHHBIX T'HMIIOTE3
(BbIOOp M3 PabOT, OIIMCAHHBIX B TEMATHYECKHUX pa3ziesax «YUeHHYEeCKUi SKCIIEPUMEHT, 1a00paTopHbIe paboTh, TPAKTHKYMY).
MesknpeaMeTHbIE CBS3H.

N3zyyenne kypca pusnku yriayoaéHHoro ypoBHs B 10 kilacce OCyIIECTBISIETCS C YIETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3eH C
KypcaMu MaTeMaTHKHu, OMOJIOTHH, XMMHH, reorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemusle ROHAMUA, CEA3AHHBIE C U3YYEHUEM MEMOO006 HAYUHO20 NO3ZHAHUA: SBICHHWE, HAay4yHbIH (akT, rumnoresa,
¢u3ndeckas BeNWUINHA, 3aKOH, TEOpHs, HAOMIOICHHE, SKCTIEPIMEHT, MOISIIHPOBAaHIE, MOJEIb, H3MEPEHHE, TIOTPEITHOCTH H3MEPEHHUH,
M3MEpUTENBHBIE PUOOPHI, ITUPPOBas Ta00paTOPHsI.



Mamemamuka: pelieHWe CHUCTEMBI ypaBHeHWH. JlwHelHas ¢yHKIMs, mapabona, rumepOoyia, WX TpaduKd W CBOWCTBA.
Tpuronomerpuueckrue GpyHKIUH: CHHYC, KOCHHYC, TAHICHC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO. BEeKTOphI M MX
MPOEKLIMK HA OCH KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

Buonozus: mexaHuueckoe BIKEHUE B XKUBOW HPUPO/Ie, TUhy3usi, 0cCMOC, TEMII00OMEH JKUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHIE
OKpYXKaIOIIeH Cpelbl, YTHAM3alus OHOOPraHWYECKOro TOIUIMBA ISl BHIPAOOTKU «TEIJIOBOW» M 3JCKTPOIHEPIHH, MOBEPXHOCTHOE
HATSDKCHHE U KAMJUTAPHBIC SBJICHUS B TIPUPOJIC, SJICKTPHUUCCKUC SIBICHUS B )KHBOU MPHUPO/IE.

Xumun: JTUCKPETHOS CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB W MOJICKYJ, MOJIb BCIISCTBA, MOJISIPHAs Macca, MONyYCHHE
HAHOMATEPHAJIOB, TCIJIOBBIC CBOWCTBA TBEPIBIX TEJ, KHUIKOCTEH M Ta30B, KUAKHE KPUCTAJLUIBI, SJCKTPHUCCKUEC CBOMCTBAa METAJIIOB,
ANEKTPOJIUTUYCCKAS TUCCOIUAIINS, TAIbBAHUKA, SJICKTPOHHAS] MUKPOCKOIIHS.

Teozpagpus: BnaxxHOCTH BO3/lyXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonozusn: npeodpa3oBaHUC NBUKCHUHN C MCIIOJNH30BAHHEM MEXaHU3MOB, YUET CYXOT0 M JKUAKOTO TPEHUS B TEXHHKE, CTATHYCCKUEC
KOHCTPYKIMHU (KPOHIITEWH, peméryarbie KOHCTPYKIUH), MCIOJNb30BAaHUE 3aKOHOB COXPAHCHUS MEXaHUKH B TEXHUKE (THPOCKOII,
BOIOMET M JIPyrue), ABUTATENIb BHYTPEHHErOo CrOpaHUs, MapoBas TypOWHA, OBITOBON XOJOJMJIBHUK, KOHIHIMOHEP, TEXHOJIOTWH
MOJYYSHHsI COBPEMEHHBIX MATEPUAIIOB, B TOM YKCJIe HAHOMATEPHUAIIOB, 1 HAHOTEXHOJIOTHH, JIEKTPOCTATHYECKAS 3AIIUTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, ra30pa3psIHbIC JTaMIIbI, HOIYIPOBOJHUKOBBIC IPHOOPHI, raJbBaHHKA.

11 KJIIACC

Paznen 4. DiiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneicTBUE NOCTOSHHBIX MarHUTOB U IIPOBOJHHMKOB C TOKOM. MarnutHoe mnosie. Bektop marHutHOM umHaykuuu. IIpuHinun
CYHEpIO3UIUU MarHUTHBIX NOJeH. JINHUY MarHUTHON MHIYKLUH.

MarHuTHOE ToJIe IPOBOJIHUKA C TOKOM (TIPSIMOTO TIPOBOJIHUKA, KATYIIKH M KPYroBOro BUTKa). OmBIT DpcTena.

Cuna Amnepa, e€ HalpaBJI€HUE U MOIYJIb.

Cuna JlopeHa, e€é HampaBiieHHE M MOIYyJb. [IBIDKeHHE 3apsDKCHHOM YacTHIBI B OJHOPOIHOM MAarHHTHOM Tmojie. PaGoTa cuibl
Jlopenua.

MaruutHoe nose B Beuiectse. deppoMarHeTuky, napa- U IMaMarHeTUKH.

TexHuueckue yCTPOMCTBA M TEXHOJOTHYECKHE TPOIECChl: MPUMEHEHHWE IOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHWTOB, TECTEpP-
MYJBTUMETP, HNEKTPOABUraTeNb SIKOOH, YCKOPUTETHU dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

KapTuna nuHU HHIYKIIMA MAarHUTHOTO TOJIS MTOJIOCOBOTO U TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHul MarHUTHOW WHAYKIMH TIOJISI ATUHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATYIIKH C
TOKOM.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

HetictBue cuipl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

HabnroneHne MBHKEHUS ITyYKa AIEKTPOHOB B MATHUTHOM IIOJIE.

[puHIUI NeCTBUS STEKTPOU3ZMEPHTENBHOTO MPUOOPa MATHUTOAIEKTPHICCKON CHCTEMBI.

Yuenuueckuit skcnepumenm, nadéopamopnuvie padomsl, npAKMUKYM.

HccnenoBanue MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOUCTB (peppoOMarHeTHKOB.

HccaenoBanue neHCTBUS TOCTOSTHHOTO MAarHUTa HA PaMKy C TOKOM.

W3mepenue cuinsl Amiepa.

N3ydeHne 3aBUCIMOCTH CHITBI AMITepa OT CHJIBI TOKA.

OrnpeneneHre MarHUTHOM MHIIYKLIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKyuA.

SIBnenue snexkTpoMarHUTHOM MHIYyKUWHU. IloTox Bekropa MarHuTHOM uHAYKIMH. DJC HHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nnaykuun @apanes. Buxpesoe anexrpuueckoe none. Toku dyxo.

OJIC vuHAYKIMH B IPOBOJHUKE, IBHXKYLLIEMCS! B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuino JleHua.

WNuaykTuBHOCTS. KaTylka WHAYKTUBHOCTH B IIETIH TTOCTOSTHHOTO TOKa. SIBneHue camonuaykuuu. 3J1C caMOMHIYKITHH.

DHeprust MarHUTHOTO TIOJISI KATYIITKU C TOKOM.

DNEeKTPOMAarHuTHOE TOJIe.

Texauueckrue ycTpOWCTBa W TEXHOJOTHUECKHE TPOIECCHI: WHAYKIMOHHAS TIeUb, COJICHOW, 3alllWTa OT DJICKTPH3AIMU Tel TpH
JIBIDKEHUH B MATHUTHOM T10JIe 3eMJTH.

Hemonucmpayuu.

HabnroneHue siBIeHUS SIEKTPOMArHUTHON WHAYKITUH.

UccnenoBanue 3aBucumoctu I/IC HHAYKIIMHU OT CKOPOCTU U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpasuno Jlenna.

[Nagenue MarauTa B aJJFOMHHUEBOM (MEIHON) TpyOe.

SIBieHure caMOUHTyKIUH.

HUccnenoranne 3aBucumoct J/1C caMOMHIYKINK OT CKOPOCTH U3MEHEHHS CHIIBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomut, npaKMUKYM.

HccnenoBanue siBIEHUS 3IEKTPOMAarHUTHON HHAYKIUHU.

OmnpeneneHne NHIYKIIMA BUXPEBOTO MArHUTHOTO TIOJIA.

HccnenoBanue siBICHUS CAaMOMHYKIUH.



CoOopka MOJIeNIN DJIEKTPOMArHUTHOTO TeHepaTopa.

Pa3gen S. Kosie6aHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenpnas cucrema. CBOOOAHBIEC KOJICOAHNS.

lapmonnueckue konebanmsa. KuHemaTtmdeckoe W JAWHAMHYECKOE OIMCAHWE. ODHEPreTHUECKOE OINMCaHWE (3aKOH COXpaHCHUS
MEXaHUYCCKOM YHEPTUH). BBIBOJ TUHAMUYECKOTO ONMCAHUS TAPMOHUICCKHUX KOJICOAHMI U3 UX IHEPTETHYCCKOTO M KHHEMATHYSCKOTO
OTIMCAHMUS.

Awmmuntyna 1 ¢asza konebanuit. CBA3b aMIUTUTYABI KOJEOAHUH HMCXOIHON BEIMYUHBI ¢ aMIUTUTYAaMHU KojeOaHWi e€ CKOpOCTH U
YCKOPEHUS.

Iepuon u yacToTa kojebanuii. [lepruo MambIX CBOOOIHBIX KOJCOAHUI MaTeMaTHYECKOTO MasTHHKA. [leproa cBOOOTHBIX KOJIeOaHHH
MPYKUHHOTO MasTHUKA.

[onsatne o 3aTyxaromux koneOaHusax. BeiHyxneHHble KoieOaHms. Pesonanc. PesonancHas kpuBas. Biusame 3aTyxaHus Ha BHI
PE30HAHCHOM KpUBOH. ABTOKOJICOAaHNSI.

TexHUUECKHE YCTPOUCTBA U TEXHOJIOTHIECKIE POIIECCH: METPOHOM, Yachl, Ka4uelH, My3bIKaJlbHbIE HHCTPYMEHTHI, cericMorpad.
Hemoncmpayuu.

3anmch KoyebaTeIbHOTO IBIKEHUS.

HabnroeHue He3aBUCUMOCTH MEPUOJIAa MAJIBIX KOJICOAHUH rpy3a Ha HUTH OT aMILTUTYIbL.

HccnenoBanue 3aTyxaronmx KouedaHUi 1 3aBUCHMOCTH TIEpHOJIa CBOOOIHBIX KOJICOaHUH OT CONPOTHBIICHHS.

HccnenoBanue kosneOaHWii Trpy3a Ha MAacCHBHOW TNpPYXHMHE C LeNbi0 (OPMHPOBaHUS MNpPECTaBICHHHA 00 WIeanbHOH MoJenH
MPY>KUHHOTO MAasTHHUKA.

3aK0oH COXpaHEeHHs1 IHEPTUH NTPH KOJIeOaHUIX rpy3a Ha MPYKUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHHIA.

Habmronenune pezonanca.

Yuenuueckuit 3xcnepumenm, nadbopamopnsvie pabomst, npAKMUKYM.

WzmepeHne neprona cBOOOTHBIX KOJICOAHUI HUTSHOTO U MPYKHHHOTO MasTHUKOB.

WzydeHne 3ak0HOB IBIDKSHHS TENIa B X0JIe KOJIeOaHMiA Ha YIPyroM MoJBece.

Wzydenne OBIKEHUS] HUTSHOTO MAsITHHKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMILIMTY/IbI 3aTyXaIOMIUX KOJICOaHHH.

HccrnenoBanue BbIHYKICHHBIX KOJICOAHHIA.

Tema 2. Dnexmpomaznumnbsle KoJ1edanus.

Konebarenpupiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B HiealbHOM KosebaTenbHOM koHType. Dopmyna TomcoHa.
CBsI3b aMIUIMTY/IBI 3apsiJia KOHJEHCATOPA C aMIUTUTY IO CHIIBI TOKA B KOJ1e0aTeIbHOM KOHTYE.

3aKoH COXpaHEHUs YHEPTHH B UICATBHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHUTHBIE KoJeOaHus. BEIHYXICHHBIE AIIEKTPOMAarHUTHBIC KOJICOaHUsI.

[lepeMeHHbI TOK. MOIIHOCTE IMIEPEMEHHOTO TOKAa. AMIUIMTYIOHOE U JCHCTBYIOIIEEC 3HAYCHHE CHIIBI TOKA W HANPSIKEHUS TIPU
pa3uIHOH popMe 3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CHHYCOMIANBHBIA TTepeMeHHbBIH TOK. Pe3ncTop, KOHACHCATOP M KaTyIIKa MHIYKTUBHOCTH B LENHM CHHYCOUIAIBHOTO TEPEMEHHOTO
ToKa. Pe3oHaHc TokoB. Pe3oHaHc HanpsKeHUi.

WneansHbIi Tpanchopmarop. [Ipon3BoacTBo, nepenada v NOTpedICHUE AIEKTPUIECKOI SHEPTHH.

DKOJIOTUYECKUE PUCKU TTPH MPOU3BOJICTBE ANIEKTPOIHEPTUU. KylbTypa UCTIOIB30BaHUS SJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HHU.
TexHuueckue yCTpOHCTBA M TEXHOIOTHYECKHE TMPOLECCHI: JIIEKTPUYECKUHA 3BOHOK, TEHEpaTop IEePEeMEHHOI0 TOKa, JIMHUH
ANeKTponepeaad.

Hemoncmpayuu.

CB0OOOAHBIE AIIEKTPOMArHUTHEIE KOJICOaHuSI.

3aBHCHMOCTh YaCTOTHI CBOOOIHBIX KOJICOAHUH OT MHIYKTUBHOCTH U éMKOCTH KOHTYpa.

OcIuIorpaMMEI SIEKTPOMArHUTHBIX KOJICOaHU.

I'eHepaTop He3aTyXarOIUX AIEKTPOMArHUTHBIX KOJICOaHUH.

Moiens 3eKTPOMAarHUTHOTO TeHEpaTopa.

BrIHyXIeHHBIC CHHYCOHIAIbHBIC KOJICOAHMS.

Pesucrop, kaTynika HHAYKTUBHOCTH U KOHJICHCATOP B LI IEPEMEHHOTO TOKA.

Pe3onanc npu mocieroBaTeIbHOM COSIMHEHNH PE3UCTOPA, KAaTYIIKA HHIYKTHBHOCTH M KOHAEHCATOPA.

Y CTpOWCTBO M MPUHIKI AEHCTBHA TpaHCHOpMAaTopa.

Mopens THHIH 3JIEKTPOIepeIadH.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie padomst, npAKMUKYM.

Nzydenne Tpanchopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa 4epe3 MOcClIeI0BaTeIbHO COSAMHEHHBIE KOHICHCATOP, KaTyIIKY H PE3UCTOpP.

HaGmonenue a51eKTpOMarHUTHOTO pe30HaHcCa.

HccrnenoBanue paboThl HCTOYHUKOB CBETA B IICIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMPOMAZHUMHBLE GOJIHbL.

MexaHHYECKUE BOJHBI, YCIOBHS MX paclpocTpaHeHus. [lonepednsie u IPOIOIbHBIC BOJMHBL [leproa, CKOPOCTh PaclpoOCTPaHEHUs U
JuTHHA BOJHBEI. CBOMCTBAa MEXaHMUYCCKUX BOJH: OTPAKECHUE, MIPEIOMIICHUE, UHTEPPEPCHIUS U TUPPAKITUSL.

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[lIymoBoOe 3arps3HEHNE OKPYIKAIOIICH CPeIb.

DJIEeKTPOMAarHuTHEIE BOJIHBL. Y CJIOBUS M3ITyYCHHS 3JICKTPOMArHUTHBIX BOJIH. B3anMHast OpHeHTAIM BEKTOPOB B DJIEKTPOMATHUTHON
BOJTHE.



CBolicTBa AIEKTPOMArHUTHBIX BOJH: OTPaKCHUE, PEIIOMIICHHE, TOISpU3anys, nHTepdepeHnns u AnppaKius.

[ITxana 3MeKTPOMarHUTHBIX BOJH. IIpMeHEeHNE IIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.

[TpuHOMIBI paguocBs3u U TeeBUICHMS. Pagnonokamms.

DNeKTPOMAarHUTHOE 3arpsA3HEHNE OKPYKAIOMIEH CPEIbl.

TexHUYECKHE yCTPOWCTBA U MPAKTHUECKOE MPUMEHEHHE: My3bIKaIbHbIE HHCTPYMEHTHI, pajap, paJHoNpHEMHHNK, TEIEBU30p, aHTCHHA,
tenedoH, CBU-neup, ynpTpa3ByKkoBas AMarHOCTHKA B TEXHUKE U ME/IUIIMHE.

Hemoncmpayuu.

O0pa3oBaHue U pacrpoCTpaHEHUE MONIEPEUHBIX U MTPOIOIBHBIX BOJH.

KoneGumronieecst Teno Kak HCTOYHUK 3BYKa.

3aBUCHMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHH.

HaGmonenue otpakeHust U MPEIOMIICHNS] MEXaHMYECKUX BOJIH.

Habmnronenne naTepdepeHny u fuppakni MEXaHMIECKUX BOITH.

AKYCTHYECKHI pe30HaHC.

CBo¥icTBa yIbTpa3ByKa U €ro IIPHMEHEHHE.

Habmnromenue cBs3u IpOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAOM W 9acTOTON KOJIeOaHMHA.

HccnenoBanne cBOWCTB 3IEKTPOMATHUTHBIX BOJIH: OTPa)KEHHE, TPEIOMIICHUE, TONIApU3ais, TUPPaKIys, HHTCPHEPCHINSL.
OO0HapyxeHue HH(paKpacHOTo U yAbTPA(UOIETOBOTO H3ITyYESHUH.

Yuenuueckuit akcnepumenm, nadéopamopnuvie padomsl, npAKMUKYM.

N3y4yenue napameTpoB 3ByKOBOM BOJIHBI.

N3y4enue pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

IIpsimonuHEHOE pacpoCTpaHEHNE CBETa B OHOPOAHOM cpeze. JIyd cBera. ToueuHblil HCTOUHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTPaykeHHUs cBeTa. [locTpoeHue n3obpakeHnit B IutockoM 3epkane. Cepruueckue 3epkana.

ITpenominenue cBeta. 3aKOHBI TNpEeNOMIICHHS CBeTa. AOCONIOTHBIN TOKa3arenb mpernowsieHHs. OTHOCHTENbHBIH IOKa3aTenb
npesoMieHust. [IocTOSHCTBO 4acTOTHI CBETa U COOTHOLICHHE JUIMH BOJH IPH NEPEX0Jie MOHOXPOMATHYECKOTO CBETa Yepe3 TPaHUIly
paszena IByX ONTHYECKHUX CPel.

Xonx nmydeit B mpusme. ucnepcus ceera. CroxKHbIH cocTtaB O6enoro cera. L[Ber.

[TonHOE BHYTpeHHEE OTpakeHHe. [IpeneabHbIil yTroil MOJTHOTO BHYTPEHHETO OTPAXKCHHUS.

Cobuparole U paccenBaromue JuUH3bL. ToHKas nuH3a. POKYCHOE pacCTOSIHHE W ONTHUYECKas CHia TOHKOW JIMH3BL. 3aBUCHUMOCTH
(hOKYCHOTO pacCTOsIHUSI TOHKOM c()eprUuecKOil IMH3bI OT €€ TeOMETPHU M OTHOCHTEJIBHOTO IT0KA3aTelis MPEJIOMIICHHSI.

DopMyJia TOHKOH JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

Xoa myya, TPOIIEIIETO JUH3Y MOJ MPOU3BOJILHBEIM YIJIOM K €€ TJIaBHOM onrtudeckoi ocH. IlocTpoeHune n300pakeHUN TOYKU U
OTpe3Ka IPsIMOil B COOMPAIOINX M PACCEHUBAIOIIMX JIMH3aX U UX CHCTEMaX.

Onrtuueckue npubopsl. Pazpematomas cioco6HocTh. [71a3 kak onTryeckas cucrema.

[Tpenensl NPUMEHNMOCTH T€OMETPUYECKOM OTITHKH.

BomHoBast onrtuka. MHTepdepenius cBera. KorepeHTHbIE HMCTOYHHKH. YCIIOBHS HAOJIOAECHHS MaKCHMYyMOB M MHHHMYMOB B
nHTEp()EPEHINOHHOM KapTHHE OT JIBYX KOT€PEHTHBIX HCTOUYHHUKOB. [IprMephl Kiaccuueckux HHTEp(EpEeHINOHHBIX CXEM.

Judpaxnus csera. Andpakinmonnas peniérka. Y ciIoBHe HAOMIOAEHHS TIIABHBIX MAaKCUMYMOB IIPU NaJI€HUH MOHOXPOMAaTHYECKOTO
cBeTa Ha TU(PPAKIHMOHHYIO PEIIETKY.

ITonapuzanus ceera.

TexHuueckue yCTpOHCTBa M TEXHOJOTHUECKHE IPOIECChl: OYKH, JyIa, MEepUCKOIN, (oToammapar, MHUKPOCKOI, MPOEKIMOHHBINA
amnmnapar, IpoCBETIICHUEC OINTUKHU, BOJIOKOHHAA OIITUKA, }II/I(I)paKHI/IOHHaSI peméTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccrnenoBanne npenoMIICHIS CBETA.

HaGmonenue nostHOro BHYTPEHHETO OTpakeHHs. Mozienb CBETOBO/A.

HccnenoBanue xo0/1a CBETOBBIX ITyYKOB Uepe3 MIOCKONAPAIUIENbHYIO IIIACTUHY U IPU3MY.

HccrnenoBanue CBOWCTB H300paKECHUI B JTHH3AX.

Mojenu MUKpPOCKOIa, TEJIECKOIa.

HaGmonenue unrepgdepeHnnm ceera.

HaGmoenne 1BETOB TOHKUX TIEHOK.

HaGmonenne nudpakmnmu ceera.

Wzyuenne qudpakiimoHHON peméTKy.

HaGmonenne nudpakiimOHHOTO CIIEKTpa.

HaGumronenne nucnepcun cBera.

Habmonenue nonspusariy cBera.

IIpuMeHeHNe NONSIPOUIOB A U3YUECHUS MEXaHUYECKUX HAMPSDKCHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomut, npaKmuKym.

W3mMepeHue nokasaTesns NPeIOMICHHS CTEKIIA.

HccnenoBanne 3aBUCMMOCTH (DOKYCHOTO PAcCTOSIHUSI OT BellecTBa (Ha MPUMEpE JKUIKUX JINH3).

N3mepenne GoKycHOT0 paccTOSIHUS PACCEHBAIOIIUX JIMH3.

[Monyuenne n300paxKeHus B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

IMomyuenne n300paxeHus B CHCTEME U3 ABYX JIMH3.

KoncTpynpoBaHue TeIECKONIECKIX CUCTEM.

Hab6monenne nudpakmun, nHTEpOEpEHITNN U TIOJISIPU3AIUN CBETA.

N3y4yeHnne noasspu3aniy CBETa, OTPAXEHHOTO OT IIOBEPXHOCTH ANDIICKTPHKA.



W3zyyenne naTepdhepeHnnH Ja3epHOTO UITyUCHUS Ha IBYX LIETAX.

HaGumronenne aucriepcum.

HaGmmronenne u uccnenoBanve TU(GPaKIMOHHOTO CIIEKTpa.

M3mepenue qiMHbI CBETOBOW BOJIHBI.

IMomydaenne criekTpa W3ITydeHHsI CBETOAMO/IA IIPY IIOMOIIH JU()PAKIUOHHOHN PEIIETKH.

Pa3gen 6. OcHOBBI cHeUAJIBLHON TEOPHH OTHOCHTEILHOCTH.

I'paHuUIIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHHUKH. [locTynaTsl criennalibHOM TEOPUU OTHOCUTEIEHOCTH.
[MpocrpancTBeHHO-BpeMeHHOH nHTepBai. [Ipeodpa3zoBanus Jlopenua. ¥YcnoBue npuduHHOCTH. OTHOCHTENIBHOCTH OJJHOBPEMEHHOCTH.
3aMme/uIeHNe BPEMEHHU U COKpAIllEHHE JUINHBL.

DHeprus ¥ UMITYJIbC PEJIATUBUCTCKOM YaCTHIIBI.

CBsI3b MacChl C SHEpruei ¥ UMIYJIbCOM PENIATUBUCTCKOM YacTUIIBI. DHEPTUsl MOKOSL.

TexHU9IECKHE yCTPONCTBA M TEXHOIOTHYECKHE MPOIIECCHI: CITyTHUKOBBIE TPUEMHHUKY, YCKOPUTENN 3apsUKCHHBIX JaCTHII.
YdaeHn4IecKuil IKCIEPUMEHT, 1a00paTOpHbIE pabOTHI, MPAKTUKYM.

OmnpeneneHne UMITYJIbCa B YHEPTUH PEIATUBUCTCKUAX YacTUI] (10 poTorpadrsM TPEeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM IIOJIE).
Paspnen 7. KpantoBas pusunka.

Tema 1. KopnycKynapHuo-60aH0801 Oyanu3sm.

PaBHOBecHOe TemoBoe U3nyyeHue (M3JrydeHne abcoaroTHO YEPHOTO Tea). 3aKoH cMelieHus Buna. ['mnoresa [lnanka o kBaHTax.
@DOTOHBI. DHEPrus U UMIYJIbC (OTOHA.

doroappext. OnbiTel A. I'. CroneroBa. 3akoHbl (ororddexra. YpaBHenue DiiHiTeiHa 1 porodddexra. «KpacHas rpaHumar
¢doroaddekra.

JlaBneHue cBera (B 4aCTHOCTH, JAaBJEHHE CBETa Ha aOCOIOTHO MOTJIOUIAIONIYIO U a0COJIIOTHO OTPAXKAIOIIYI0 IIOBEPXHOCTH). OMBITHI
I1. H. JleGenesa.

BomnHOBBIE cBOlicTBa yacTul. Bomuel ne bpoiins. {miaa BoHb! Ae Bpoiind i pa3Mepbl 06JacTh JIOKAIU3aUuH IBIKYIICHCS YaCTHIIBL.
KopnyckynsapHo-BomHOBOH Kyann3M. Au(pakiust IeKTPOHOB Ha KPUCTAIUIaX.

Criermndrika m3Mepenunit B Mukpomupe. CooTHOIIEHHS HeonpenenéHHocTei [ eiizendepra.

TexHUYECKHE YCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: CHEKTPOMETP, (OTOIEMEHT, (POTOAATINK, TYHHEIBHBIH MHKPOCKOII,
coHe4YHast 6arapesi, CBETOJHO.

Jemoncmpayuu.

®oT03¢heKT Ha YCTAHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETo (HoTodhderTa.

HccnenoBanne 3aBUCUMOCTH COTIPOTHBIICHHS ITOTYTTPOBOIHUKOB OT OCBEUIEHHOCTH.

CseronunoS.

Connednas 6atapest.

Yuenuueckuii axcnepumenm, nabopamopnsie pabomol, RPAKMUKYM.

Hccnenosanue goTopesucropa.

W3mepenne nocrosiHHOM [1nanka Ha ocHOBe nccienoBaHus GpoTodddekra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YepPe3 CBETOANO OT HAIIPSKEHUSL.

Tema 2. @usuxa amoma.

OMBITHI 1O MCCIIEAOBAHUIO CTpoeHHs aTroMa. [IimanetapHast moens atoma Pesepdopaa.

[Mocrynatel bopa. M3nyuenune u nornouienrne GOTOHOB MU MEPEX0Jie aTOMa C OJHOTO YPOBHS SHEPTHHU HA JIPYTOu.

Buns! ciektpoB. CHekTp ypoBHEH 9HEpruu aTomMa BOAOPO/a.

CroHTaHHOE U BBIHY)KJIEHHOE U3NTyueHue cBeta. Jlazep.

TexHuueckre yCTpoWCTBa U TEXHOJIOTHIECKUE MPOIIECCHI: CIIEKTPAIBHBIN aHAIHU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.
Hemoncmpayuu.

Monens onbita Pesepdopaa.

HaGmonenue muHe4aThIX CIIEKTPOB.

YcrpoicTBO U elicTBUE CUETYNKA HOHU3UPYIOMINX YaCTHII.

OnpeneneHne JUIMHBI BOJIHBI JIa3€PHOTO U3JTyYESHUSL.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomut, npAKMUKYM.

HaOmonenue muHe4aToro crexkrpa.

HccnenoBanue crieKTpa pa3pesKeHHOT0 aTOMapHOT0 BOJIOPO/ia M U3MEpPEeHNe MOCTOsIHHOW Punbepra.

Tema 3. Quzuka amomnozo A0pa u 31eMeHmMapHbIX YACHUY.

Hyxuronnas mozaens siapa I'eiizendepra—Banenko. 3apsia sapa. MaccoBoe 9ncio sipa. M30Tomsl.

PangmoakTiBHOCTE. Anb(a-pacmaj. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnas. ['aMMa-m3mydeHue.

3aKOH pPagMoOaKTUBHOTO pacmajna. PannoakTuBHBIE H30TONBI B mpupoie. CBOHCTBa HOHM3MPYIONIETO W3NydeHHUs. BrusHue
PagNoaKTUBHOCTHU HA JKUBBIE OpraHu3Mbl. EctecTBeHHBIN (oH M3myueHns. Jlo3uMeTpust.

DHeprus cBs3M HYKJIOHOB B siipe. SlnepHble cuibl. Jledext Maccol siapa.

Snepuble peakuuu. J[lenenne wu cuHTe3 saep. SpepHble peakTopbl. [IpoOieMbl  yIpaBiseMOro TEPMOSAEPHOTO CHHTE3A.
DKOJIOTHYECKUE aCIIeKThl PA3BUTHUS SICPHOI SHEPTETHKH.

MerTo/pl perucTpaliy 1 NCCICJOBAaHMS 2JIEMEHTapHBIX YaCTHII.

dynnameHTanbHble B3auMmozaelcTBusi. bapuonsl, Me3onsl u nentonsl. [IpeacraBnenne o CranmaptHoit Monenu. KBapk-rirooHHas
MOJIeNb aIPOHOB.

®dwusuka 3a nmpenernamu CrannaptHoit moaenu. TEMHas MaTepust U TEMHAs YHEPTHSL.

EnuncTBO hmznueckoit KapTHHBI MHpa.

TexHudyeckne ycTpoiCTBa U TEXHOJOTUYECKHE MPOLIECCHI: T03UMETP, KaMepa BuibcoHa, siAepHbBINA peakTop, TEPMOSIACPHBIN peakTop,
aTomHast 6om0a, MarHUTHO-PE30HAHCHAS TOMOTpadus.



Yuenuueckuii axcnepumenm, nabopamophsie pabomul, RPAKMUKYM.

HccnenoBanme TpeKoB YacTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanne paguoakTHBHOTO (JOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3y4yenne nornomeHns 6eTa-4acTHI aTFOMUHIEM.

Pa3gen 8. DjieMeHTHI ACTPOHOMMM M ACTPOPU3HKH.

Oranbl pa3BuTHs acTpoHOMHH. [IpHKiIagHOE ¥ MHUPOBO33pEHUECKOE 3HAUYEHHE acTPOHOMHUHM. [IpUMEHMMOCTH 3aKOHOB (pU3MKH ISt
00BSCHEHUS TPUPOJIBI KOCMHUYECKUX OOBEKTOB.

MerTo/pl acCTPOHOMUUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOMBI, PaJMOTENECKOIbI, BHEATMOC(EpHast aCTPOHOMHUSL.
Bun 3Bé3anoro He6a. Co3Be3nus, sipkue 3BE3/Ibl, INIAHETHI, UX BUAUMOE ABHXKCHHUE.

ConHedHas cucrema.

Connue. ConHedHast akTUBHOCTb. McTounnk sHeprun CoiHIa U 3BE3.

3BE31BI, NX OCHOBHBIC XapaKTEPUCTHKH. JlarpaMMa «CIIEKTpPaIbHBIM KIIACC — CBETUMOCTBY. 3BE3MbI ITIABHOW IOCIIEI0BATEIHHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTb» U 3BE3/ IJIABHOM MOCIIENOBATENBHOCTH. BHyTpeHHee crpoeHme 3BE31. CoOBpeMEHHBIC
MIPEACTABIICHUS O MIPOUCXOKACHUH ¥ dBomonun ConHIa 1 3BE37. DTaIlbl )KU3HH 3BE3.

Mueunsriii [Tyt — Hama Iamaktuka. [Tomoxxenne n nemxenne Conana B ['amaktrke. Tumsl ragakTik. PagioragakTuky U KBazaphl.
YépHble OBIPBI B sIpax rajlakTUK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa06mna. Pasoeranue ranaktuk. Teopus bosbmioro B3psiBa. PenmikroBoe n3imyueHue.
MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoGieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaOmonenust 3BE3mHOro HebOa HEBOOPY)KEHHBIM TIJIa30M C HCIIOJIB30BAHHEM KOMIBIOTEPHBIX IPUIOKEHHUH JUIS ONpeeleHUs
TIOJIOXKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3 st CeBEpHOTO MOJyIIApHs U SIPKUE 3BE3BI.

HaGmionenus B Teneckon JIyHBI, TIIaHeT, TYMaHHOCTEH 1 3BE3AHBIX CKOTUICHHH.

Duznyeckuii NPAKTHKYM.

Crioco0bl  m3MepeHnsi (U3MUECKUX BEIMYUH C HCIHONB30BAaHMEM AHAJIOTOBBIX M IIM(QPOBBIX H3MEPUTENBHBIX INPHOOPOB U
KOMITBIOTEPHBIX JTaTYMKOBBIX CHCTEM. AOCONIOTHBIE W OTHOCHTEIbHBIC HMOTPEUIHOCTH HM3MEpeHHH (u3udeckux BeandnH. OIeHKa
TpaHMI HOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHUH, HCCICIOBAaHWN 3aBUCHMOCTEH (DU3MUECKHX BEJMYMH, NMPOBEPKa MPEIIOKEHHBIX THIOTE3
(BBIOOP 13 PabOT, OMMCAHHBIX B TEMATHYECKUX pasfenax «YUeHHYECKHUH IKCIIEPUMEHT, T1a00paTopHbIe paboThl, MPAKTUKYMY ).
O0o0u1aroniee MOBTOPeHMe.

O6obuieHne M cHCTeMaTH3allusd COAEp)KaHUS pa3fenoB Kypca «Mexanukay, «MomekyispHas (Qu3NKa M TEpPMOIUHAMUKAY,
«QnektponuHamukay, «Komnebanus u BOJHB», «OCHOBBI CIICIHATBHON TEOPHH OTHOCHTEIbHOCTH», «KBaHTOBas (Qu3nKa,
«3JIeMEHTBI aCTPOHOMUU U aCTPOPUZNKIY.

Ponb ¢pu3MKN M aCTPOHOMHH B 5KOHOMHUYECKOH, TEXHOJIOTHUECKOH, COIMATbHON M 3THIECKOH cepax AesTeIbHOCTH YelI0BEKa, POIb
n MecTo (HU3MKM W acTPOHOMHH B COBPEMEHHOH HAy4YHOW KapTHHE MHpa, 3HAU€HHWE OIMCATeIbHOM, CHCTEMaTH3WpYIOLICH,
00BSCHUTENIFHOM M MPOrHOCTHYECKOH PyHKIMIT Pusndeckoi Teopuu, poib (Gu3ndecKkoil Teopun B GOpMUPOBAHUH TPEICTABICHUH O
¢u3nYecKoi KapTHHE MUpa, MECTO (PU3NIECKON KapTHUHBI MUpPa B OOIIEM psily COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX IPE/ICTaBICHUN
0 MPHUPOJE.

MexnpeaMeTHbIe CBSA3H.

N3yuenue kypca pusuku yriyOoaéHHOTO ypoBHS B 11 Ki1acce OCYIIECTBIISICTCS ¢ YIETOM COCPKATEIBHBIX MEKIIPEAMETHBIX CBSI3CH C
KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA, C6A3AHHbIE C U3YYEHUEM MeEmO006 HAYYHO20 NO3ZHAHUA: SBICHWE, Hay4HBIH (akT, TUmoTesa,
¢u3ngeckas BeNWYINHA, 3aKOH, TEOpHs, HAOMIOICHHE, SKCTIEPIMEHT, MOJISIIMPOBAaHHIE, MOJIEIb, H3MEPEHHE, IIOTPEITHOCTH H3MEPEHHUH,
U3MEpUTENbHBIE MPUOOPHI, IIUPPOBas Ta00paTOPHSI.

Mamemamuxa: pemieHne CUCTEMbI ypaBHEeHUH. TpuroHomeTpuueckue (yHKIHUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHICHC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOKAECTBO. BEKTOPBI M MX NMPOEKLUU HA OCH KOOPJIUHAT, CI0XKEHUE BEKTOPOB. [Ipon3BoHBIE 1€MEHTapHBIX
¢ynkmid. [Ipu3Haky nogoOust TpeyroiabHUKOB, ONpeeNIeHNe IUIOMAIH INIOCKUX (GUryp 1 00bEMa Tell.

buonozus: >nexTpudeckue SBICHUS B XKHUBOW NPUPOJE, KojebaTelbHbIe IBIKCHUS B KHUBOW IPUPOJIE, SKOJOTHIECKUE PUCKH NPU
IIPOU3BOJICTBE ANEKTPOIHEPTUH, FIEKTPOMATHUTHOE 3arpsi3HEHHUE OKPYXKAroled cpenbl, yIbTPa3ByKoBas AUAarHOCTHKA B MEAUIUHE,
ONTUYECKHUE SIBIICHUS B )KHBOU IPUPOJIE.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIMYECKash CTPYKTypa TBEPIBIX TEJ, MEXaHW3Mbl OOpa30BaHUS KPHCTAJUIMYECKOM
pEelETKY, CIEKTPAJIbHBIN aHAIU3.

TI'eozpaghua: MaranTHBIE TTONTIOCA 3€MITH, 3aJIE)KH MAarHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, cericmorpad.

Texnonozus: MpUMEHEHUE MOCTOSHHBIX MAarHHUTOB, AJIEKTPOMAarHUTOB, JIEKTPOABUTATENb SIKOOHM, reHepaTop NEepeMEeHHOTO TOKa,
WHAYKIMOHHAS €4, JIMHUHU 3JIEKTpoIepead, 3JIeKTPOIBUTATENb, paaap, paaiuoNpHEMHIK, TEIeBH30p, aHTeHHa, Tenedon, CBU-
IeYb, YIbTPa3BYKOBas NUATHOCTHKA B TEXHUKE, MPOCKIMOHHBINA allapaT, BOJIOKOHHAS ONTHKA, CONHEYHast Oarapesi, CIIyTHUKOBBIE
IpUEMHHKH, AepHAst YHEPT€TUKA U HKOJIOTHUECKUE aCHEKThI €€ Pa3BUTHUS.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IMTPOI'PAMMBI IIO0O ®U3UKE HA VYPOBHE CPEJHET'O OBIIEIO
OBPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATEHI

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBbIE Pe3yJbTaThl OCBOCHHS yueOHOTO mpeameTra «Pu3nkay» TOIDKHBI OTPaXXaTh TOTOBHOCTH M CIIOCOOHOCTH 00ydaromuxcs
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHOW BHYTPEHHEH TIO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIUH, IMO3UTHBHBIX
BHYTPEHHUX yOEXKICHHUH, COOTBETCTBYIOIINX TPAJUIINOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBAa, paCIINPEHUE KU3HECHHOTO OIIBITa
1 OTIBITa IEATEITFHOCTH B MIPOIIECCE peaTM3aIii OCHOBHBIX HAIIPABICHUH BOCTINTATEIHHOM NESTEILHOCTH, B TOM YHUCIIE B YaCTH:



IrpakKaIaHCKOro BOCNIUTaHUA:

. c(hOPMHPOBAHHOCTh TPAKTAHCKOW MO3MIKK OOYYAOMIerocss KaK AaKTHBHOIO M OTBETCTBEHHOTO WICHA POCCHUCKOTO
o0111ecTBa;

. MPHUHATHE TPAAUIIHOHHBIX 00IICYEIIOBCUCCKUX TYMAHUCTHUCCKUX U IEMOKPATHICCKHUX IEHHOCTEH;

. TOTOBHOCTh BECTH COBMECTHYIO JCATEIbHOCTh B MHTEpECaX TPa)KJaHCKOro OOIIECTBa, y4aCTBOBATH B CAMOYIMPABICHHH B
00pa30BaTeNbHON OpTraHU3allHY;

° YMEHHUE B3aUMOJCHCTBOBATh C COIMATLHBIMUA HHCTUTYTAMU B COOTBETCTBHH C UX (DYHKIMSIMH U Ha3HAYCHUCM;

° TOTOBHOCTH K TYMAHHUTAPHOW U BOJOHTEPCKOU JEATEIEHOCTH.

NMATPHOTHYECKOT0 BOCIIUTAHMUSA:

° c(hOPMHUPOBAHHOCTH POCCUICKON TPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA,;

. LEHHOCTHOE OTHOIIIEHHE K FOCYIapPCTBEHHBIM CUMBOJIAM, JOCTHIKEHHSIM POCCHUCKUX YUEHBIX B 0071aCTH (HU3UKH U TEXHHKE.
JAYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

. c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHSI, STHYECKOTO MOBE/ICHHS;

. CIOCOOHOCTh OICHUBATH CHUTYal[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYSICh HAa MOPaJbHO-HPAaBCTBEHHbIC
HOPMBI U LICHHOCTH, B TOM YHUCIIE B ICATEIBHOCTH YYEHOTO;

. OCO3HAHKE JINYHOTO BKJIAJ[A B TOCTPOCHUE YCTOWYHUBOTO Oy IyIIETO.

3CTETHYECKOr0 BOCIIUTAHMS

. ACTETHYECKOE OTHOIICHHUE K MUPY, BKJIIOUAsl 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIETO (PU3HUCCKON HAYKE.

TPYAOBOI0 BOCITUTAHUS:

. MHTEpeC K pa3iNyHbIM cepaM npodecCHOHANBHOMN esITeNbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PM3MKOM U TEXHUKOH, yMEHHE
COBEpIIIaTh OCO3HAHHBIN BHIOOD OyayIieii mpodeccuu u peann30BhIBaTh COOCTBEHHBIC )KU3HCHHBIC IIJIAHbI,

. TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPA30BaHUIO B 0071aCTH (HU3MKK HA NPOTSHKEHUN BCEH JKH3HU.
IKOJOTHYECKOro BOCIIUTAHMA:

. c(OPMHUPOBAHHOCTH IKOJIOTHIECKOM KYIbTYphI, 0CO3HAHUE TJI00ATBHOI0 XapaKTepa SKOJIOTHUECKUX POOIeM;

. IUIAHUPOBAHKWE M OCYLICCTBIICHHUE JCHCTBUII B OKpYXAOUIeH cpele HA OCHOBE 3HAHHS Leliell yCTOWYHMBOIO pPa3BUTHS
YEIIOBEYECTBA,

L] pacmnpeHI/Ie OIIbITA ACATCIIBHOCTU 3KOHOFH‘IGCKOI‘/II HaHpaBHeHHOCTI/I Ha OCHOBC UMCHOIITUXCS 3HaHI/II\/’I 10 (l)I/I3I/IKe.

HEHHOCTH HAYYHOTO TIO3HAHUS:

. c(hOPMHPOBAHHOCTH MUPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS (HU3UUECKON HAYKH;

° OCO3HaHHE LIEHHOCTH Hay4HOIl JEesTENbHOCTH, TOTOBHOCTH B IpOIecCe M3YyueHHs (DU3UKU OCYMIECTBISTH NMPOEKTHYIO U

HCCIIEI0BATEINIbCKYIO JESATEIbHOCTh HHAUBUAYAIBHO U B IPYIIIIE.
METANIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIe yHUBepPcalbHble YyueOHbIEe 1eHCTBUS

BasoBble Jiornueckue aeiicTBuA:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTYyaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpeNIeNATh eI AeSITeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUHN UX JTOCTHKEHHUS;

BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPCUHA B paCCMaTPHUBACMBIX (I)I/I3I/I‘IeCKI/IX SIBJICHUAX,

pa3pabartbIBaTh IUIAH PEIICHHSI TPOOJIEMBI ¢ YUETOM aHAIN3a UMCIOIIUXCS MaTEPHUAIbHBIX H HEMATEPHAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B ACATCIBHOCTH, OLCHUBATH COOTBCTCTBUE PE3YJIbLTATOB ICIIAM, OLCHHUBATH PHUCKU HOCHC}ICTBI/Iﬁ
JIeSITeTbHOCTH;

. KOOPJAWHUPOBATH M BHITIOIHATE pa00OTY B YCIOBUIX PEATEHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

. pa3BUBaTh KPEATUBHOE MBIIUICHHE TIPU PEIICHUH KXH3HEHHBIX MPOOIIEM.

ba3oBble ncciaeaoBaTeIbCKHE e CTBHS:

. BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KIFOUCBBIMU IMOHATUSAMH U METOIaMU (PH3HUYCCKON HAYKH;

. BJIAJCTh HABBIKAMU YYCOHO-HCCIICIOBATEIILCKOM W IMPOSKTHOH [MEeATeIbHOCTH B 007acTH (PU3HMKH, CIIOCOOHOCTBIO U

TOTOBHOCTBIO K CAMOCTOSITEIFHOMY HIOMCKY METOJIOB PEUICHHUS 3a/1a4 (PH3MUECKOTO COMCPKAHUS, IPUMEHEHHIO Pa3INIHBIX METOIOB
MTO3HAHUS,;

. BJIAJCTh BUJAMHU ACSTEIBHOCTH IO MOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, MPEOOPa30OBAHUI0 M IPUMEHEHHUIO B
Pa3IMYHBIX y4eOHBIX CUTYAIUAX, B TOM YHCJIE IIPH CO3IaHIH yUeOHBIX MPOEKTOB B 0071aCTH (PHU3HKH;

. BBISIBIIITh NIPHUYMHHO-CJICICTBEHHBIE CBS3W M aKTyaJM3HpPOBATh 33/ady, BBIBHIaTh TUIOTE3y €€ pemIeHHs, HaXOIUTh
apryMeHTBI JUIs JOKa3aTeNbCTBA CBOUX YTBEPKACHNUM, 3ajaBaTh NapaMeTPbl U KPUTEPHH PELICHNUS;

. aHAIM3UPOBATh IIOJYYCHHbIE B XOJE pEIICHUs 3aJadd pe3yiabTaThl, KPUTUYECKH OLEHUBATh HUX IOCTOBEPHOCTb,
IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTH U (HOPMYIIMPOBATH COOCTBEHHBIE 331241 B 00pa30BaTe/IbHOI A€ TEILHOCTH, B TOM YHCIIE TP U3YYECHUH (QU3HKH;
JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

YMETb EPECHOCHUTH 3HAHHA 10 (pU3MKE B MPAKTHYECKYIO 00IaCTh )KU3HECSTENbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTell;

BBIJIBUI'aTh HOBBIE U/ICH, TIPEIaraTh OPUTHHAIBHBIE TOJXO/IbI U PEIICHHS;

CTaBUTbH IPOOJIEMBI U 3314y, JOITYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

Pa6ota ¢ undopmanueii:



. BJIa[IETh HABBIKAMHU IOTy4eHHS MH(POpPManuK (PU3NIECKOro COACP)KaHMS N3 MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIIATH MOUCK, aHAIN3, CHCTEMATU3AIMI0 1 HHTEPIPETALNIO HHPOPMANNH Pa3IMYHbIX BUIOB U ()OPM NPEACTABICHUS;

. OLICHHBAaTh JOCTOBEPHOCTh HHPOPMAILINY;

. UCTIONB30BaTh  CPEJNCTBA MH()OPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTMH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHM3allMOHHBIX 33/1a4 C COONIOJICHWEM TPeOOBaHMI 3PrOHOMHUKH, TEXHUKH O€301aCHOCTH, THI'HEHbI,
pecypcocOepekeHus1, TPaBOBBIX M 3TUYECKHX HOPM, HOPM HH(OPMAIIOHHOW 0€30MacHOCTH;

. CO3/1aBaTh TEKCTHl (PU3NYECKOrO CONEpIKAHMS B pa3IMYHBIX (QopMarax ¢ y4€TOM Ha3Ha4eHUss MHOOPMALMHM M IIEIEeBOU
ayJMTOPHH, BEIOHpast ONTUMAIBHYIO (OpMY IPECTaBICHHS U BU3YyaTH3aLIH.

KoMMyHUKAaTHBHBIC YHHBepcaJIbHbIe yueOHbIe 1eHCTBHA:

OCYILIECTBIISITH OOILEHNE HA YPOKax (YU3UKHU U BO BHE-YPOUYHOMH AEATEIHHOCTH;

pacno3HaBaTh MPEANOCHUIKN KOH(PIMKTHBIX CUTYAIMH ¥ CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO M3/1araTh CBOIO TOUKY 3PEHHMS C UCTIOIB30BAHUEM S3BIKOBBIX CPEACTB;

MOHMMATh U UCIIOJIB30BATh IIPEUMYILECTBA KOMAHIHOW M HHANBUYaIbHON padOTHI;

BBIOMPATh TEMAaTHKy M METOJBI COBMECTHBIX JCHCTBHH ¢ y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)IOTO WICHA
KOJUIEKTHBA;

. IIPUHUMATh LEJIM COBMECTHOM JEATCIBHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH JCHCTBUS IO €€ JOCTHXKCHHUIO:
COCTaBIIATH IUIaH JCHCTBUH, paclpeieNIaTh POJIU ¢ yY€TOM MHEHUH yUYaCTHHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

. OLICHMBATh Ka4eCTBO CBOETO BKJIAJIa M KAXKAOTO y4acTHHKA KOMaH/Ibl B OOIINI PE3yNbTAaT 110 pa3paboTaHHBIM KPUTEPHUSIM;

. [IpesaraTh HOBBIE IIPOEKTHI, OLICHUBATH UJECH C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

. OCYLIECTBIISITh MO3UTHBHOE CTPATETNUECKOE MOBEJCHUE B PAa3JIMUHBIX CHTYAIUsX, IPOSBIATH TBOPUYECTBO M BOOOpaKECHUE,

OBbITh HHUIIMATHBHBIM.

PerynsiTuBHble yHMBepcaJibHbIe YueOHbIe AelicTBUS

Camoopranuzaums:

. CaMOCTOSATENLHO OCYIIECTBIATH MO3HABATENBHYIO JEATEILHOCTh B 00MacT (GM3UKH M aCTPOHOMHH, BBISBIATH MPOOJIEMBI,
CTaBUTH U (pOpMynIHpOBaTh COOCTBEHHbIE 331aUH;

. CaMOCTOATENIHHO COCTABIISATH IUIAH PEIICHUS PaCUETHBIX M KaUECTBEHHBIX 3aJ1ay, MJIaH BBIIOIHEHNS PAKTUIECKONH pabOTHI ¢
y4ETOM MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW M IPEANOYTECHHH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuupATh paMKH Y9eOHOTO NpeIMeTa Ha OCHOBE JIMUHBIX MTPEAIOYTEHU;

JleNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEIICHHE;

OIIEHUBATh MPUOOPETEHHBIHN OIBIT,

CrocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHHUIO OJPYJUIMM B 007MacTHM (DU3MKH, IOCTOSHHO IIOBBILIATH CBOH
00pa3zoBaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIA HHTEJIEKT:

. JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTUBBI B IEATEIIHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIBTATOB LIEIAM;

. BJIaIeTh HaBBIKAMHU ITO3HABATEIbHON pediieKcny Kak OCO3HAHUS COBEPIIAEMBIX JICHCTBHI M MBICIMTEIBHBIX MPOIECCOB, UX
pe3yIabTaTOB U OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI peIIEKCHH JUIS OLIEHKH CUTYal[H1, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHHBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHHKECHHUIO;

MIPUHUMATh MOTHUBBI 1 apTyMEHTHI APYTHX NPH aHAJIN3E Pe3yIbTaTOB AEATEIIbHOCTH;

MIPUHUMATH ce0s1, TOHUMAas CBOM HEJOCTATKH U IOCTOMHCTBA,

MPUHUMATh MOTHUBBI 1 apTyMEHTHI IPYTHX IIPH aHAIN3E PE3yIbTaTOB ACSITEIbHOCTH;

. NPU3HABATh CBOE MPABO U MPABO JPYTHX Ha OIIUOKH.

B mponecce nocTrKeHus IMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IPOTPaMMBI 110 (pU3MKe ISl YPOBHS CPEAHEro o011ero oopa3oBaHus y
00y4alomMXCsl COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIUIEKT, IPeIoIaraomuii chopMupOBaHHOCTb:

. CaMOCO3HAHUsI, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAILHOE COCTOSHHE, BUJIETH HAIlPaBJICHUS Pa3BUTHS
COOCTBEHHOW 3MOILIMOHATIBHON Cepbl, ObITH YBEpEHHBIM B cele;

. CaMOpETYJIMPOBAaHMUs, BKIIOYAIOIIEr0 CAMOKOHTPOJb, YMEHHE TNPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBElCHHE,
CHOCOOHOCTH a/IaTUPOBATHCS K AMOIMOHATLHBIM U3MEHEHHSIM U TPOSIBIIATh FTHOKOCTh, OBITH OTKPBITHIM HOBOMY

. BHYTPEHHEI MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHUIO [EJH U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTD, YMEHHE
JIEHCTBOBATb, UCXOJS U3 CBOMX BO3MOKHOCTEH;

. OMIIATHH, BKIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAILHOE COCTOSHHUE JPYTUX, YUUTHIBATH €r0 IPH OCYIECTBICHUN
001IeHMs, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMIO;

. COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHUS C APYTMMH JIFOABMH, 3a00TUTHCS, NPOSBIISTH

MHTEPEC U pa3peliaTb KOHQINKTHI.

IMPEAMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 knacce npeaMeTHBIE pe3yNbTaThl Ha YIIIyOJEHHOM YypOBHE IOJDKHBI OTpaKaTh CHOPMHUPOBAHHOCTH Y
00yJaroImuxcs YMEHUH:

. MMOHUMATh POJIb (U3NKH B OJKOHOMHYECKOH, TEXHOJOTHYECKOW, JKOJOTHYECKOHM, COIMAILHONM M OSTHUYEecKoW cdepax
JESITEIPHOCTH 4YEJOBEKa, pOJIb M MECTO (U3UKH B COBPEMCHHOH HAyYyHOW KapTHHE MHUpa, 3HAYCHHE OIHUCATEIBHOM,



CHCTEMaTH3UPYIONIeH, OOBICHUTEIBHON M MPOTHOCTUIECKON (DYHKINH (HU3HIECKON TEOpUH — MEXaHUKH, MOJICKYJIAPHOW (HHU3UKH U
TEPMOAWHAMHUKH, POJIb GU3NIECKON TEOPHH B (POPMHUPOBAHUH MPEICTABICHUN O (PHU3NIECKOI KapTHHE MHPAa;

. pa3nn4aTe yCIOBHS MPUMEHUMOCTH Mojeneil GU3NIecKuX Tl W MPOIECCOB (SIBJICHUI): MHEpIUAIbHAs CHCTeMa OTCYETa,
abcomoTHO TBEPIOE TEJO, MaTepHajbHas TOYKa, PABHOYCKOPEHHOE MIBIDKEHHE, CBOOOJHOE TMajeHue, aOCONIOTHO yIpyras
nepopmanus, aOCONIOTHO yIpyroe W aOCONIOTHO HEYNPYroe CTONKHOBEHHSA, MOJENH Ta3a, JKUAKOCTH H  TBEPIOTO
(KpUCTAIUTMYECKOT0) Tella, UCABHBIN ra3, TOUCUHBINA 3apsil, OJHOPOIHOE AIICKTPUIECKOE TOJIC;

° pas3jnm4yarb YyCJIOBUA (I’paHI/IHLI, 06J'IaCTI/I) NMPpUMCHUMOCTHU (1)PI3I/I‘I€CKI/IX 3aKOHOB, IIOHHUMAThb BCCO6IIIHﬁ XapakTep
(byH,HaMeHTaJ'H)HBIX 3aKOHOB M OIrpaHUYCHHOCTDH UCIIOJIb30BaAHNA YaCTHBIX 3aKOHOB;
o AHAJIU3UPOBaTh U OOBSIICHITL MEXaHHUECKHE IMPOUECChI U ABJICHHUSA, UCIIOJB3Yysl OCHOBHBIC MOJIOKCHUA U 3aKOHBI MCXaHUKU

(OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBMKEHHUS, POPMYJIIbI KHHEMATUKH PaBHOYCKOPEHHOTO JIBM)KEHHMS, IpeoOpa3oBanus [anuest aist
CKOPOCTH M TIE€PEMEINEHUs, 3aKoHbl HBIOTOHA, MPHHIUI OTHOCHTENBHOCTH [ammnes, 3aKOH BCEMHPHOTO TATOTEHHS, 3aKOHBI
COXpaHEHHS MMITYJIbCA ¥ MEXaHUIECKOW SHEPTHH, CBA3b PabOTHI CHIIBI C M3MEHECHHEM MEXaHHUECKOH 3HEPIUH, YCIOBUS PaBHOBECHS
TBEPAOTO Tena), MPHU ITOM HCIHONB30BATH MAaTEMATHUECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS IMPHUMEHHMOCTH (PU3MYIECKUX
3aKOHOB: TpeoOpazoBaHMi [ammies, BTOporo M TpeThero 3aKOHOB HEIOTOHA, 3aKOHOB COXpaHEHHs HMITYJIbCA W MEXaHHYECKOM
YHEPIHH, 3aKOHA BCEMUPHOTO TATOTCHUS;

. aHATM3MPOBAaTh U OOBACHATH TEIIOBBIC MPOLECCHl M SBICHUS, HCIHONB3yst OCHOBHble monoxeHuss MKT u 3akoHBI
MOJICKYJISIPHOH (DU3UKU M TEPMOJAMHAMUKH (CBSI3b JABJICHUS WIEATBLHOTO Ta3a CO CpPEeJHEH KHHETHYECKOW SHEepruell TEerioBOro
JIBH)KEHUS M KOHIIEHTpAIeH ero MOJIeKyJl, CBsI3b TeMIepaTyphl BeI[ECTBA CO CpeHEl KHHETHYECKOH SHeprueit TeIIoBOro JBIKCHHS
€ro 4acTwll, CBf3b MJAaBJCHUS HJECAJBHOIO raza C KOHLEHTpaluueWd MOJIEKyJ M €ro TeMmIlepaTypol, ypaBHeHue MeHeneeBa—
KnaneiipoHa, mepBblif 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHMS HHEPTMH B TEIUIOBBIX IIpoIleccax), MPU 3TOM HCIOJIb30BaTh
MaTeMaTHYeCKOe BhIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBU MIPUMEHHUMOCTH ypaBHeHUs Menaeneesa—KnaneipoHa;

. AHAJIM3UPOBATh M OOBSCHATH HJIEKTPUUECKHE SIBJICHUS, WCIIONBb3Ys OCHOBHBIC ITIOJIOKEHUS U 3aKOHBI AJIEKTPOJMHAMHKU
(3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsaa, 3akoH KyoHa, MoTeHINaIbHOCTh 3JIEKTPOCTATHYECKOTO MOJIST, MPUHIUI CYTIEPIIO3HIINH
JNEKTPUYECKHUX TOJIEH, TIPU HTOM yKa3blBas YCIOBUS MPUMEHMMOCTH 3akoHa KyrnoHa, a Takie MPaKTUYECKH BayKHBIE COOTHOIICHUS:
3akoHbl OMa JuIs ydacTKa IENM M U 3aMKHYTOH 3JIEKTpHuYecKoil mnemw, 3akoH Jxoymsi—Jlenma, mpasmina Kupxroda, 3akoHbI
dapazes 11 HIEKTPONIN3A);

. OIUCHIBATH (PU3UIECKHUE MTPOLECCH U SBICHHS, HCIONB3Ys BEIHIHHBI: TIEPEMEILCHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIa U
CHUCTEMBI Tell, CHJa, MOMEHT CHJIBI, JAaBJICHHUE, NMOTCHIMAIbHAS SHEeprus, KHHETHYecKas JHEeprus, MeXaHudeckas sHeprus, padora
CHJIBL, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE, CUJIa TAXKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHS, MOILITHOCTh, YHEPT U B3aUMOJICHCTBUS Tena C
3emnéil BOMM3M €€ OBEPXHOCTH, PHEPTUS YHPYToi Aedopmariuy npy>KUHBI, KOJHMYECTBO TEIUIOTHI, aOCONIIOTHAs TeMIepaTypa Tena,
pabora B TEepMOIMHAMHKE, BHYTPEHHsSI JHEPrHs HJEabHOTO OJHOATOMHOIO rasza, paboTa HAEaNbHOrO ras3a, OTHOCHUTEJbHAs
BIAXHOCTh Bo3ayxa, KIIJ| mpeanbHOro TEIUIOBOTO MABHTATeNsl; 3JCKTPUUECKOE I0JIe, HANPSKEHHOCTh AIIEKTPUYECKOTO OIS,
HaMpsKEHHOCTH IOJI TOYEYHOTO 3apsijia WM 3apsHKEHHOTO Iapa B BaKyyMeé M B JAMAJIEKTPHKE, MOTEHIHAI JIEKTPOCTATHYECKOrO
OJIs, PA3HOCTh MOTEHIUAIIOB, HIEKTPOABIIKYIIAsl CHIIA, CHJIA TOKA, HANPSKEHUE, MOLTHOCTh TOKA, JIEKTpHYECKas EMKOCTb IIOCKOrO
KOHJIEHCATOpa, COMNPOTUBIEHUE YYacTKa LENU C MOCIEIOBATENbHBIM WU IapajulelbHBIM COEIUHEHHUEM PE3UCTOPOB, SHEPIHUs
INEKTPUYECKOrO OIS KOHAEHCATopa;

. OOBSACHATH OCOOGHHOCTH TIPOTEKAaHUs (DU3UUECKHUX SIBJICHUI: MEXaHWYECKOE ABWXXKEHHE, TEIUIOBOE IBIKCHHE YaCTHIL
BEIIECTBA, TEIUIOBOE DPABHOBECHE, OPOYHOBCKOE MABMXKEHHWE, An(Qy3us, WCHapeHHe, KUICHHE W KOHJCHCAlWs, IUIaBJICHHE W
KpUCTAJUTU3aIMs, HANpaBICHHOCTh TEMJIONEepeaayy, »>JIEKTPU3alUsd TeN, SKBHUIOTCHIMAJBFHOCTh IOBEPXHOCTH 3apsDKEHHOTO
IIPOBOTHHKA;

o MPOBOJIUTH MCCIIEJI0OBAHUE 3aBUCUMOCTH OJIHOM (PM3UUECKOM BEJIIMUMHBI OT JPYrOd C UCIIOJIb30BAHHEM IPSIMBIX H3MEPEHHIA,
IIPY 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATh PE3yJbTAThI IOJyYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH B BUje IpadukoB
¢ y4€TOM aOCONIOTHBIX MOTPENTHOCTEH U3MEPEHHH, AeTaTh BEIBOAKI 110 Pe3yIbTaTaM HCCIIEJOBAHUS,;

. MIPOBOIUTH KOCBEHHBIE M3MEPEHHS (PU3MUECKIX BEIWIHH, IPHU 3TOM BBIOMpATh ONTHMAIBHBIA METO U3MEPEHHsI, OIICHUBATh
a0COJIFOTHBIE ¥ OTHOCHUTEIIbHBIE IOTPELIHOCTH MPSMBIX ¥ KOCBEHHBIX M3MEPEHHH;

. MPOBOJIUTH OIIBITHI 110 NPOBEPKE IPEUIOKEHHONW THMIOTE3bl: IUIAHUPOBATh 3KCHEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY, aHaJIM3UPOBATh MOTY4YEHHBIE PE3YIbTAThI U A€TATh BBIBOJ O CTaTyCe MPEJIOKEHHON TUIIOTE3BI;

. co0OuoaTh NpaBmiia 0€3011aCHOTO TPY/a NPH MPOBEICHUN UCCIIEA0BaHNI B paMKaxX y4eOHOTO SKCIIEpUMEHTa, IPAaKTHKyMa U
Y4eOHO-HCCIIEI0BATEILCKOH M NIPOEKTHOM JESATEIBHOCTH C WCIOJIb30BAaHHEM M3MEPUTENBHBIX YCTPOMCTB M J1a0OpaTOpPHOTO
000pyIOBaHNUS;

. pemaTs pacu€THBIC 3aaud C SBHO 33JaHHOW W HESBHO 3aJaHHOW (hU3WIECKO MOAETBIO: HA OCHOBAaHWH aHAIM3A YCIOBHSA
000CHOBBIBaTh BHIOOP (H3MUECKON MOIEIH, OTBEYAONIeH TPeOOBaHMAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIAThl (PU3UUECKUX TEOPHIl IIPH UCTIONB30BaHIH MAaTEeMAaTHIECKUX METOJIOB PEIIeHUs 3a1a4, IPOBOANTE PACUETHI HA OCHOBAHHUU
HMMEIOIINXCS JAHHBIX, aHATU3UPOBATh PE3YIbTAaTHl M KOPPEKTUPOBATH METOMBI PEIICHHUS C YIETOM MOIYICHHBIX PE3yIbTaTOB,;

. pelIaTh Ka4eCTBEHHbIE 3aJauH, TPEOYIOIHe MPUMEHEHNUS 3HAHUHM U3 Pa3HbIX Pa3lesioB Kypca (M3HKH, a TAKKe MHTETPALIN
3HaHUM U3 Jpyrux MpPeIMETOB €CTECTBEHHO-HAYYHOTO LMKJIA: BBICTPAUBATh JIOTMYECKYIO ILIETIOUKY pacCyXACHUH ¢ Omopod Ha
N3y4YCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHE SIBJICHNUS;

. UCIIONIb30BaTh TEOPETHYECKUE 3HAHUS JUIl OOBSCHEHHS OCHOBHBIX IPHUHIMIOB pabOThl M3MEPHUTENbHBIX INPHOOPOB,
TEXHUYECKHUX YCTPOUCTB U TEXHOJIOTMUYECKUX MPOLIECCOB;

. NPUBOANTH NPUMEPHI BKJIad POCCUHCKHUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, B OOBSICHEHHE IPOLECCOB
OKPY’KalOIIer0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

. aHATM3MPOBATh M OIEHUBATH IIOCIECACTBUS OBITOBOM W TIPOM3BOJCTBEHHOW MAEATEIBHOCTH UEIIOBEKA, CBS3aHHOW C
(u3HYECKNMH TIPOLIECCaMH, C MO3UIMN 3KOJOTHYECKOH 0€30MacHOCTH, MPEICTABICHHH O PAlOHATBHOM IPUPOJIOIIOIb30BAaHHH, a
TaK)X€ pa3yMHOM HCIIOJIb30BAaHUH JOCTIKCHNH HAYKN M TEXHOJIOTHH JUTA AATbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA;



. MIPUMEHSITh Pa3InIHbIE CIIOCOOBI paboThl ¢ MHMOpPMAaNHed (PUINIECKOTO CONEPKaHUS C HCIOIb30BAHMEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHIA, IPU 3TOM HCIIOJIb30BATh COBPEMEHHbIC HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl IOUCKA, epepaboTKu 1
NpeABSBICHNsT Y4eOHOW M HAyYHO-TIOMYJISIPHON MH(POPMAIMH, CTPYKTYPUPOBaHHS M MHTEPIIpETalui HH(QOpMALUH, TTOJydeHHOH 13
Pa3IMYHBIX WCTOYHHKOB, KPUTHYECKH aHAJIM3MPOBAThH MOJydaeMyr0 MH()OPMAIUIO M OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UCTOYHHNKA HH(OopManum;

o MPOABJIATH OPraHMU3allMOHHBIC U MO3HABATC/IIbHBIC YMCHUSA CAMOCTOSATCIBHOT'O HpHOGpeTeHI/Iﬂ HOBBIX 3HAHUM B mponecce
BBITIOJTHECHUS IPOCKTHBIX 1 yqe6HO-I/ICCHeL[OBaTeJ'II)CKI/IX pa60T;
° pa6OTaTL B TIpynmne ¢ HCIOOJHCHHUCM PAa3IMYHBIX CONUAJIBHBIX poneﬁ, IJIaHUPOBATH pa60Ty T'pyIiIibl, palnuOHAJIbHO

pacIpeaensiTh IesITeIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aIeKBaTHO OLIEHUBATH BKJIA]] Ka)KI0TO U3 YYaCTHUKOB I'PYIIILI B PEIICHHE
paccMmarpuBaeMoii IpooIeMbl;

o NPOSBIATE MOTHUBALMIO K Oynymeidl mnpodecCHOHAIBHOW AESATENPHOCTH MO CIEHUANBHOCTAM  (PU3UKO-TEXHHYECKOTO
PO LS.

K xonmy oOyuenms B 11 Kiaacce TpenMETHBIC PE3YNIbTaThl HA YIIyOJEHHOM YpOBHE NOJDKHBI OTpaKaTb COPMHPOBAHHOCTH Yy
oOyJaromuxcs yMEeHHit:

. MOHUMATH POJIb (PU3UKH B IKOHOMHUYECKOM, TEXHOJOTHUYCCKOW, COIMATbHON M ITHYCCKON cepax NesTeILHOCTH YelIOBeKa,
pOJb U MecTO (U3UKH B COBPECMCHHOW HAaydyHOW KapTHHE MHpPA, POJb aCTPOHOMHH B MPAKTUUCCKOW NEATCIHLHOCTH YCIOBEKa U
JMATbHCHIIEM  HAYYHO-TCXHMYCCKOM  Pa3BUTHH, 3HAUYCHHC  ONUCATEIbHOH, CHCTEMATH3HMPYIOUICH, OOBACHHUTEIBHOW |
MIPOTHOCTUYECKON PYHKINI (HU3UUECKON TCOPUH — IJCKTPOUHAMUKH, CIICIUATLHOW TECOPHUH OTHOCUTEIIBHOCTH, KBAHTOBOH (hU3UKH,
poib pusmyeckoil Teopur B (OPMHUPOBAHHM MPEACTABICHUN O (DU3MYCCKON KapTHHE MHpa, MECTO (HU3UUECKON KapTUHBI MHpa B
00IIIeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IC;

. pa3n4aTe yCIOBHS HPUMEHHMOCTH Mojenell (PH3MYeCKHX TeN W TPOLECCOB (SIBICHHI): OXHOPOTHOE AIEKTPHUCCKOS H
OHOPOTHOE MATHHUTHOE TOJs, TapMOHHYECKHE KOJcOaHWs, MaTeMaTHYeCKHi MAasTHHK, HICANBHBIA MPY)KUHHBIH MAasTHHK,
TapMOHHYECKUE BOJHBI, WACATbHBIA KOIeOaTeNbHBIH KOHTYp, TOHKas JIMH3a, MOJIENIeH aToMa, aTOMHOTO s/Ipa U KBAHTOBOW MOICIH
CBETA;

. pa3nuuath ycioBUsS (TpaHMIBI, OOJIACTH) NPHUMEHUMOCTH (DU3MYECKHMX 3aKOHOB, IIOHMMATh BCEOONIMH XapakTep
(yH/IaMEHTaIbHBIX 3aKOHOB M OIPaHUYEHHOCTh HCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;
. AQHAJTU3UPOBATh U OOBACHATH 3JIEKTPOMATrHUTHBIE TPOIECCHl U SBJICHUS, HCIONB3YS OCHOBHBIC IIOJIOKEHHS M 3aKOHBI

JNEKTPOAMHAMHUKY U CIICI[HAIbHONM TEOPHH OTHOCUTENIBHOCTH (3aKOH COXpAHEHHS 3JEKTPHUUECKOro 3apsja, cmia AMIepa, cuia
JlopeHnnia, 3aK0H IJEKTPOMArHUTHOW WMHAYKIWH, mpaBuiio Jlenna, cBs3p DJJC caMOMHIYKIMH B DJIEMEHTE JJIEKTPUUYECKOHN IeTH CO
CKOPOCTBIO U3MEHEHUS CUJIBI TOKA, MTOCTYJIATHI CIIEHAIEHON TEOPHUH OTHOCUTEIBHOCTH DHHIITEHHA);

. aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIC IMPOIIECCHI M SIBJICHHUS, MCIOJB3Ys IOJIOKEHHUS] KBAHTOBOW (M3UKHM (ypaBHEHHE
DiiHmTeitHa 11 QoTorddexTa, MepBeIlif U BTOPOH mocTynaTel bopa, IpUHIMIT COOTHOIICHUS HeompenenéHHocrel [ efizeHoOepra,
3aKOHBI COXPaHEHHMS 3apsA0BOT0 U MAaCCOBOTO UHCEIN ¥ SHEPTHH B SIEPHBIX PEaKIUsX, 3aKOH PAJHOAKTUBHOTO pacmaza);

. OINMUCHIBATh (PM3MUECKHUE MPOLECCHl M SBJIICHUS, MCHONB3Ys BEIMYMHBL HANPSHKEHHOCTH AJICKTPHUYECKOTO TI0JIS, MTOTEHIMAI
AJEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHLUANIOB, AEKTPOABIDKYIAS CHUIA, MHIYKIMS MATHUTHOTO MOJIs, MATHUTHBIA OTOK, CHJIA
AmMrnepa, HWHIYKTUBHOCTb, JJIEKTPOJABMKYIAS CHJIA CAMOMHIYKIMH, SHEPrHs MAarHUTHOIO THOJs IPOBOJHUKA C TOKOM,
PENSITUBUCTCKUI UMITYJIbC, TIOJIHASE DHEPTHsI, SJHEPTHs TIOKOs CBOOOJIHON YacTHIIBL, SHEPTHs M UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U
3apsia sApa, SHEPTHUs CBS3M S7IPa;

. OOBSCHATH OCOOCHHOCTH MNPOTEKaHMsl (U3MYECKUX SIBJICHHH: DJISKTPOMAarHUTHAs WHIYKLHUS, CAaMOMHIYKIHS, PE30HAHC,
uHTepdepeHnnss BoJH, Audpakuus, IUCIEpCHUs, TOJIHOE BHYTPEHHee OTpakeHue, (orodnekrpudeckuii addexr (portoaddexr),
anbda- u 6eTa-pacmasl saep, raMMa-I3IIydeHue Aaep, (pr3ndeckre IpUHIMITEL CIEKTPAIEHOTO aHAN3a B padOoTHI J1a3epa;

° ONPECACIIATEL HAIPABJICHUC MHAYKIINU MarHuTHOTO 1TOJIA IPOBOJHUKA C TOKOM, CHJIBI AMnepa " CUJIbI J'IopeHua;
L4 CTpOUTH I/I306pa)KGHI/IC, C0O3/1aBacMO€ IIJIOCKHUM 3€PKaJIOM, TOHKOH HHHSOﬁ, 1 paCCUUTBIBATDL €0 XapaKTCPHUCTUKH,
L4 MNPUMEHATH OCHOBOIIOJArarommue aCTpOHOMUYCCKUE TMOHATHSA, TCOPHUU U 3aKOHBI U1 aHaJnM3a U 0OBICHEHUS q)HBI/I‘{CCKI/IX

MPOIIECCOB, MPOUCXOSIINX B 3BE31ax, B 3BE3MHBIX CHCTEMAaX, B MEKIaJaKTHYCCKOH cpelle; MBMKCHUS HEOCCHBIX Tell, SBOJIOIUH
3B&3/1 U BeenenHoi,

. MPOBOJUTE HCCIICJIOBAHUE 3aBUCHUMOCTEH (DU3MYCCKUX BEIMYMH C WCIOJB30BAHUEM IPSIMBIX H3MEPEHUH, MPH 3ITOM
KOHCTPYHPOBATh YCTaHOBKY, (GPUKCHPOBATH PE3yAbTATHI MOYdEHHON 3aBHCUMOCTH (PU3MUECKUX BEIMYNH B BH/E I'PApUKOB C YIETOM
aGCOH}OTHBIX HOFpeHIHOCTeﬁ HBMCPCHHﬁ, JCJIaTh BBIBOBI 11O PE3YyJIbTaTaM HUCCIICIOBAHMA

° IMPOBOAUTH KOCBEHHBIC U3MEPCHUA (1)1/131/1qu1<1/1)< BCJIMYWH, IIPHU 3TOM BI)I6I/IpaTB ONTHUMAaJIbHBIN METOO U3MEPEHMA, OLICHNBATDH
a0COJIFOTHBIE U OTHOCUTEIIbHEIE TMOTPCITHOCTU MPAMBIX U KOCBEHHBIX HSMGPCHHﬁ;

° IIPOBOAUTE OIIBITHI IO IPOBEPKE HpC}IJ’IO)KGHHOﬁ TUIIOTE3BI: IIJIAHUPOBATH J3KCICPUMEHT, CO6I/IpaTB OKCIICPUMEHTAJIBHYIO
YCTaHOBKY, aHAJIU3UPOBATH MMOJYYCHHBIC PE3YJIBTAThI U JIC€JIATh BHIBOI O CTATYCE HpC}IJ’IO)KCHHOﬁ TUIIOTE3bI,

° OIMACBIBATbL METOAbI NOJYYCHUS HAYYHBIX aCTPOHOMUYCCKUX 3HaHPIfI;

° COGJ’HOHE[TI) paBujia 0€e30I1aCHOI0 TpyZAa Ipu OpoBCACHUU I/ICCHCHOB&HI/Iﬁ B paMKax y‘l€6HOFO OKCIICPUMCHTA, IMMPaKTUKyMa U

y4eOHO-HCCIIEIOBATENILCKOM M MPOEKTHOM [ESITEbHOCTH C WCIOJNBb30BAHUEM H3MEPHUTENLHBIX YCTPOMCTB M 1ab0opaTropHOrOo
000pyIOBaHUS;

. pemiath pacyéTHBIC 33Ja4YM C SBHO 3aJaHHOW W HESIBHO 3aJaHHON (PM3MYECKOW MOJEbIO: HA OCHOBAHMH aHAINU3a YCIIOBHS
BBIOMpATh (PU3NUECKHE MOJIEITH, OTBEUAIOININEe TPEOOBAHMSIM 3a1a4uu, MPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIATHI
(GU3HUECKUX TEOpUil TIPH WCIOIB30BAHUM MATEMATHIECKMX METOJOB pEIICHHUs 3amad, TPOBOAWUTH pacuéThl Ha OCHOBAHHH
HUMEIONIUXCS TAHHBIX, AHATH3UPOBATH PE3YIIBTATH K KOPPEKTHPOBATH METO/IBI PEIICHHS C YIETOM MONYICHHBIX PE3YIIbTATOR;



. pelIaTh KaueCTBEHHbIE 3a1a4i, TpeOyoIne IPUMEHSHNS 3HAaHUI U3 pa3HBIX pa3lelioB Kypca (U3UKH, a TAKXKE HHTETPaluy
3HaHUM W3 APYTUX IPEIMETOB eCTECTBEHHO-HAYYHOIO IMKJIA: BHICTPAWBATH JIOTHYECKYIO LETIOYKY PAacCYKACHHIl ¢ omopoil Ha
W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHUE SBICHUS;

) UCIIOJIB30BaTh TEOPETHYSCKHE B3HAHUA Ui OOBACHEHHS OCHOBHBIX IPHHIMIIOB pPabOTHl H3MEPUTENbHBIX HPHOOPOB,
TEXHUYECKHUX YCTPOHCTB M TEXHOJIOTHYECKUX IIPOLIECCOB;

. NPUBOANTH TPUMEPHI BKJIda POCCUHCKHUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, B OOBSICHEHHE IPOLECCOB
OKpYXKAaIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUI;

. aHAIM3MPOBAaTh M OIIGHUBATH IIOCIEACTBUS OBITOBOM W TPOW3BOJCTBEHHOHW JIEATENBHOCTH YEJIOBEKa, CBS3aHHOH C
(U3HMYECKUMH TIPOLlEcCaMy, C MO3UIMH IKOJOTHYECKON 0e30MacHOCTH, MPENCTAaBICHHH O PAlMOHAJIBHOM IPUPOJIOIIOIb30BAHHH, a
TaK)Ke pa3yMHOM HCIIOJIb30BaHUH JOCTYIKEHUH HAYKW M TEXHOJIOTHH /TSI AabHEHIIEero pa3BUTHS YeJIOBEYECKOT0 O0IIEeCTBa;

. MPUMEHSATh pa3IMdHble CIOCOOBI paboThl ¢ MH(pOpMAaIed (U3MYECKOTO CONEpKAHWSA C HCIOJIH30BAHUEM COBPEMEHHBIX
UH(OPMALMOHHBIX TEXHOJIOTUI{, IPH 9TOM HCIIOJIB30BAaTh COBPEMEHHbIC HH(OPMALIMOHHbIE TEXHOJIOTHH UL IOUCKA, IIepepabOTKH U
NpenbsBICHNS y4eOHOH W HayYHO-TIOMYJIIPHON MH(GOPMaLUH, CTPYKTYPHUPOBAHUS ¥ UHTEPIPETAMd HHPOpMAIHH, ITOIYICHHON U3
Pa3IMYHBIX WCTOYHUKOB, KPUTHYECKH aHAJIM3HPOBATH MOJTydaeMylo MH(POPMALMIO U OLCHUBATH €€ TOCTOBEPHOCTh KAaK HAa OCHOBE
UMEIOIIUXCS 3HAHUI, TaK M HA OCHOBE aHaJIN3a UCTOYHHKA HHPOPMAIHH;

. NPOSIBISITE OPTaHW3AIMOHHBIC W II03HABATEIbHBIC YMEHHS CAMOCTOSTEIBHOIO MPHOOPETEHHSI HOBBIX 3HAHMI B Ipolecce
BBITOJIHEHHS TPOEKTHBIX U Y4eOHO-HCCIIeI0BaTENbCKUX padoT;
. paboTtate B Trpymme C HUCIOJHEHHEM pAa3JIM4YHbIX COLUAJIbHBIX pOJIEH, IUIAHMPOBaTh pabOoTy TIpyMMbl, pPalMOHAIBHO

pacnpeaciaATb ACATCIbHOCTb B HECTAHAAPTHBIX CUTYyaAllUAX, aICKBATHO OLICHMBATH BKJIAJ] Ka)KAOI'0 U3 YYaCTHUKOB I'PYIIILI B PCIICHUEC
paccmaTpuBaeMoil mpoOIeMbl;

° NPOSIBISITE MOTHBalMIO K Oynymed npodeccHoHaNbHON JESTENbHOCTH IO CHEHUATBHOCTAM  (H3MKO-TEXHUYECKOTO
PO LS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo 4acoB
Ne HaumeHoBaHHe pa3aesioB U TeEM MPOrPaMMbI KoOHTpOIbHBIE ‘ IpakTHYecKHe - DurekTpoHHBIE (LH(pPOBLIE)
n/n Bcero o0pa3oBaTe/bHBIC PeCypchl
padoThI padoThI
Pasnea 1. HAYUHBINM METO/I] IO3HAHMSI IIPUPOIbI
1.1 HayunbIi1 MeTO/] MO3HAHUS IPUPOIBI 6 ‘ |
HWroro no paznery 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHaMuKa 10
2.3 CraTuka TBEPIOTO Tena 5
2.4 3aKOHBI COXpAaHEHUS B MEXaHHKE 10
Hroro no pasneny 35
Paznea 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHE THIECKOM TEOPHH 15
3.2 Tepmoaunamuka. T eroBble MAIUHBI 20
3.3 ArperaTtHble coCTOSTHUS BemecTBa. Da3oBbie Mepexopl 14
HWroro no paznery 49
Paznen 4. DJIEKTPOJUHAMUKA
4.1 DIIEKTPUIECKOE T10JIE 24
4.2 [TocTOSTHHBIN NMEKTPUICCKUN TOK 24
4.3 Toku B pa3MUYHBIX Cpemax 6
Hroro mo paznemny 54
Pa3jien 5. ®PUSUYECKUNA MPAKTUKYM
5.1 ‘ Ou3nuecKuii MPakKTHKYM 16 | 16 |
Hroro no pasmery 16
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 8 16
11 KJIACC
Koaecrso acon JnexkTponHble (HudppoBLIEL)
Nen/m - Haumenopaiiie pasieion i TeM Mporpammbl Bcero Konrpoanupie [pakTudyeckne padoThI OﬁpaBOI:laTeJILHLIe ple)cypcl,l
padoTsl
Pa3gexn 1. 9JIEKTPOAUHAMUKA
1.1 MaruuTtHoe mnose 14
1.2 DNIeKTPOMAarHUTHAsE HHYKIIHS 13 1




Hroro no pazneny

27

Paznen 2. KOJIEBAHUS 1 BOJTHBI

2.1 MexaHnuueckue Kojaeoanus 10
2.2 DJIeKTpOMarHuTHEIE KOJIeOaHHs 15
2.3 MexaHI4YeCKHE U STEKTPOMATrHUTHBIE BOJTHEI 10
24 OnTrka 25
HUroro no pazneny 60

Pazgen 3. OCHOBBI CIEIITUAJIbHOM TEOPUHU OTHOCHUTEJIBHOCTH

3.1 Ocuossl CTO 5
HUroro no pasnery 5
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 KopryckynapHO-BOJIHOBOH Ayan3M 15
4.2 ®dusnka aTomMa 5
4.3 ®Du3mMKa aTOMHOTO SIIpa U AIIEMEHTAPHBIX YaCTHII 5
HWroro no paznery 25
Pazpnen 5. 9JIEMEHTBI ACTPOHOMMWHU U ACTPOPU3UKHN
5.1 ‘ DJIeMEHTBI aCTPOHOMUU U acTPO(PU3NKU 12
HWroro no paznery 12
Paznen 6. PUSUMYECKHI MPAKTUKYM
6.1 ‘ Du3nuecKuil MPaKTUKYM 16 16
HUroro no paznery 16
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cuctemaruszanys 1 0000IIEHHE TPEIMETHOTO COIEPKAHMS
7.1 1 OIIBITA IEATSITFHOCTH, IPHOOPETEHHOTO MPH U3YICHUH 15
Kypca ¢m3uku 10 — 11 kmaccos
Hroro no paznery 15
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 16




IMOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
Koanuectso DJIEKTPOHHBIE
Ne 4acoB aTa upposkIie
n/n Tema ypoka m){lqennﬂ 06p:3oq;2TenLHme
Bcero | KP | ITP pecypent
1 Omsuka — pyHmamMeHTaIbHAS HayKa O IPUPOJE 1
2 Hay4Hblil METO/ IO3HAHUS M METOJIbI MCCIIEIOBaHMS (DPU3HUECKUX SIBICHHUN 1
3 DKCIIEpUMEHT U TeOpHs B IpoIecce MO3HAHM Mpupoasl. Habmonerne i SkCriepuMeHT B GU3NKe 1
4 Crioco06b1 m3MepeHnsT PU3NIECKUX BEITHINH 1
5 AGCOIIOTHAs ¥ OTHOCHUTEIIbHAS ITOTPEIIHOCTH M3MEPEHUH (HU3MYECKUX BEINUUH 1
6 MopenupoBanue B ¢puzuke. Poss 1 Mecto ¢pu3uku B popMUPOBaHUN COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B 1
NPaKTHYECKOH AesTeNbHOCTH Jrojieil. Cmapmosas duaznocmuieckas paboma
7 Mexannueckoe apwkeHue. Cucrema orcuera. OTHOCHTENIBHOCTh MEXaHUYIECKOTO IBKeHuUs. [Ipsmas u o6paTHas 3amauu 1
MEeXaHUKU
8 Pannyc-BekTop MaTepHaIbHOM TOUKH, €TO MPOEKIMK Ha ocu KoopauHat. Tpaekropus. [lepememenue. Ckopocts. Mx 1
MIPOEKLIMH Ha OCH KOOPJIMHAT
9 PaBHOMepHOE npsiMoNMHEHOE NBIDKeHNE. I'padiueckoe onrcanne paBHOMEPHOTO MPSIMOIMHEHHOTO IBMXKCHHS 1
10 CrnoxeHne epeMenieHnii u ckopocteil. Pemmenue 3amaq 1
11 HepaBHoMmepHOe nBukeHre. MrHOBEHHAsi CKOPOCTb. Y CKopeHue. IIpsaMonuHeliHOe IBUKEHUE C IOCTOSIHHBIM YCKOPEHUEM 1
12 I'padnaeckoe onmcanne NpsIMOIMHEIHOTO ABMKEHHS C MTOCTOSTHHBIM YCKOPEHHUEM 1
13 CBoOoaHOe najieHne. Y cKopeHne cBOOOJHOTo NaJeHus. 3aBUCUMOCTh KOOPIHHAT, CKOPOCTH, YCKOPEHHUS OT BPEMEHU U UX 1
rpaduKu
14 JIBmkeHue Tena, OpOIEHHOTO MO YIIIOM K TOPHU30HTY 1
15 KpuBonuneitHoe nBrxkeHue. [IBIKEHNE MO0 OKPYKHOCTH. YTJIOBas U JIMHEHHas ckopocTs. Ilepros u gacToTa. 1
LleHTpOCTPEMUTETHHOE U IOJTHOE YCKOPEHHE
16 KontponsHas pabora no teme "Kunemarnka" 1 1
17 [epBrrif 3a1<0H"HL}0TOHa. Wnepuuansueie cuctemsl orcuéta. [lpunnun otHocutenbHocTH [anunes. HennepuuanbHbie 1
CHCTEMBbI 0TCUETa
18 Cuia. PaBHonelicTByromas cuna. Bropoit 3akon HetoTona. Macca 1
19 Bzaumoneiicteue ten. Tperuii 3axkoH HeroToHa 1
20 ITpunumn cynepnosunuu cuil. Pemenue 3agad Ha npuMeHeHue 3akoHoB HbroTOHA 1
21 3aKOH BCEMUPHOI'O TATOTEHHsI. DKBUBAJIEHTHOCTh MPABUTALIMOHHON U MHEPTHOW MacChl 1
22 Cua TSHKECTH U yCKOPEHHE CBOOOIHOTO MaaeHUs 1
23 JIBrkeHne HeOECHBIX Tell M X HCKYCCTBEHHBIX CITyTHUKOB. [lepBas kocMuieckast CkopocTb. 3akoHbl Kertepa 1
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
25 Cuna tpenus. [Ipupona v Buasl cun TpeHus. J(BrKeHHe B )KUAKOCTH U Ta3e C YIETOM CHUIIBI COTIPOTHBIICHHS CPEIBI 1
26 Jasnenue. ['mapocratuueckoe aasnenue. Cuiia Apxumesna 1




27

AbcomoTHO TBepzoe Teno. [locTynarensHoe 1 BpamaTeTbHOE JBIDKCHIE TBEPAOTO Teja

28 MOMEHT CrIIbI OTHOCHTENILHO OCH BpaleHus. [linedo cuisl

29 CrnoxeHue cuil, IPUIOKEHHBIX K TBepAoMY Tely. LleHTp TsbkecTu Tena. Y ClIoBHs paBHOBECHs TBEpAOTO Tena. Buist 1
paBHOBECHsI

30 Pemenue 3amay

31 Konrponbnas pabora o teme "/InHamuka. Cratika TBepaoro Tena"

32 Vmnyisc MaTepHaibHON TOUKH, CHCTEMBI MaTEepUaNbHBIX ToueK. LIeHTp Macc cucTeMbl MaTepHalbHBIX ToYeK. TeopeMa o 1
JIBUKEHUU LIEHTpa Macc

33 ViMmysibe CHITHL M I3MEHEHHNE UMITYJIbCa TeJla. 3aKOH COXpaHeHHUs HMITyJIbca. PeakTHBHOE JBIKEHIE 1

34 MoOMEHT UMITyJIbCa MaTepUabHOM ToukH. [IpeacraBieHre 0 COXpaHEHUH MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISX 1

35 Pemenne 3amay 1

36 Pabota cuibl Ha MasioM M Ha KOHEYHOM IepeMenieHu. | paduyeckoe npeacTaBaeHne paboTsl Cuilbl. MOITHOCTh CHIIBI 1

37 Kunernueckas sHeprus. Teopema 06 H3MEHEHUH KHHETHYECKOI SHEpTUK MaTepHaIbHOI TOUKU 1

38 IMToreHnmanpHbIe ¥ HEOTEHIMATbHBIE b, [loTeHIIManpHas sHeprus. Bropas kocMudeckas CKopocTbh 1

39 TpeTbs kocMuyecKast ckopocThb. CBsA3b pabOTHI HETTOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWIECKOW SHEPTHU CUCTEMBI 1
TeJ1. 3aKOH COXpaHEHHsI MEXaHNIECKOH SHEPTUH

40 Yrpyrue v Heynpyrue CTOJIKHOBEHUs. Y paBHEHUE bepHyIu 11 uaeanbHOM XKUIKOCTH 1

41 KontpomnpHas pabora mo Teme "3aKOHBI COXpaHEHHUS B MEXaHUKe" 1

42 Paspurue npencraBineHuii o mpupoze temiotel. OcHoBHbie monoxerus MKT. [Iuddysus. BpoyHoBckoe qBIKCHHE 1

43 CrpoeHne ra3000pa3HbIX, )KUAKHX U TBEPJBIX Te. XapaKTep ABMKCHHS ¥ B3aUMO/ICHCTBUSI YaCTHI] BENIECTBA 1

44 Macca u pazmepsl Moliekyn (atomoB). KommraectBo BemectBa. [locTossHHass ABoraapo 1

45 Temneparypa. TemnoBoe paBHoBecue. [lIkana [lenscus 1

46 Pemenue 3amay 1

47 Uneanpublii ra3. [[a30BbIe 3aKOHBI 1

48 Ypasuenne MenjeneeBa-Knaneiipona. Pemenue 3amau 1

49 AobcomroTHas TeMiiepatypa. 3akoH JlanmsToHa 1

50 M3onporuecchl B uAcaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMUYECTBOM BEIIECTBA 1

51 I'paduueckoe npeacTaBIeHHEe H30IPOIIECCOB: H30TEPMa, H30X0pa, n3obapa 1

52 OcHoBHoe ypaBHeHue MKT 1

53 Pemrenue 3anau 1

54 CBs13b a0COTIOTHOM TeMIIEpaTypbI TEPMOJIMHAMHUYECKON CUCTEMBI CO CPEIHEN KHHETUUECKOM S3HEPTUEH IOCTYIaTEIbHOIO 1
TEIUIOBOTO ABMKEHHMS €€ YacTHUIL

55 O600mmenne u cucreMaTn3anust 3Hauui o teme "OcHosl MKT"

56 KonrposbHas padora mo teme "OcHoer MKT"

57 TepmoauHamMuueckas cucTema. 3aJanre BHENTHUX ycaoBwid 1yt T/ cuctembl. BHenHIe U BHyTpEHHUE TapaMeTPHI. 1

ITapamerpsr T/l cuctembl Kak cpeiHUE 3HAUSHUS! BEJTMYMH, ONMKUCHIBAIOIINX €€ Ha MUKPOCKOIIMYECKOM YPOBHE




58 HyneBoe Hagano repmoauHamMuky. CaMoIipon3BosibHas penakcanus Tl CHCTEMBI K TEINIOBOMY PaBHOBECHIO 1
59 Mopenb ueanbHOro raza B TepMOAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH STOW MOJICIH 1
60 Ypasraenne MenneneeBa-Kianeiipona u BeIpakeHHE U1 BHYTPEHHEH SYHEPTUn 1
61 BripaskeHne 1711 BHyTpeHHEH HEPTUH 0JTHOATOMHOTO HeaIbHOTO ra3a. KBazucraTuieckne n HeCTaTHIECKHE MTPOIIECCH 1
62 DremMeHTapHas paboTa B TepMoJrHaMKKe. Beruuciaenue paboTsl o rpaduky npouecca Ha pV -1uarpamme 1
63 Tenmornepenada kKak crmocod n3MeHeHHs BHyTpeHHel sHeprun T/] cuctemsl 06e3 coBepiieHus padoThI 1
64 KonBexIys, TenaonpoBoJHOCTh, U3Ty4EeHUE 1
65 KomnuectBo Temmotel. TennoémMkocTs Tena. Y ienbHas 1 MOJISIPHAS TEIUIOEMKOCTH BELIECTBA. Y JeNbHAas TEIIOTa CTOPaHHs 1
TOILIHMBA
66 Pacuér xomrgecTBa TEIIOTHI P TeIUIONepeaade 1
67 [MTonsitue 06 anuabarHoM nporiecce. [1epBblii 3aKOH TePMOJMHAMHKA 1
68 KonndecTBo TemnoTsl ¥ paboTa Kak Mepbl U3MEHEHNsI BHyTpeHHe! sHeprun T /1 cucteMsl 1
69 BTopoii 3aK0H TepMOAMHAMUKHY AJIs1 PABHOBECHBIX M HEPABHOBECHBIX IpoIieccoB. HeoOpaTnMOCTh IPHPOIHBIX MIPOIECCOB 1
70 [TpuntmnIe! AelicTBUs TeroBbix MamuH. KIT 1
71 Maxcumanproe 3Haderne KIT/. Huxn Kapao 1
12 Pemenue 3amay 1
73 DKOJIOTMYECKUE acIeKThI HCIIOJIb30BAHMUs TEIUIOBBIX JBUrateneil. TernoBoe 3arpsi3HeHHE OKpPYKaIoLIeH cpe/ibl 1
74 Pemenue 3anau. [lpomescymounas ouaznocmuyeckas paboma 1
75 O06001IeHre U cUCTeMaTH3aIws 3HaHui 1Mo Teme "TepMoanHamuKa. TenmoBple MalIHHAL" 1
76 Kontpomnsnas pabota no teme "TepmoauHamuka. TemnioBbie MamyHb!" 1
77 ITapooOpazoBanue u koHeHcanysl. ViciapeHue 1 Kunenune. Y ienbHas TeIoTa napooopa3oBaHus 1
HaceimienHble 1 HeHachIeHHbIe Tapbl. KauecTBeHHAst 3aBUCUMOCTD TDIOTHOCTH M IaBJICHHS HACBIIIEHHOTO Mapa oT
78 TEMIIEpaTyphl, X HE3aBUCUMOCTh OT 00bEMa HACKIIIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPaTyphl KUIIEHHS OT 1aBICHHS B 1
KHUJKOCTH
79 BnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaXKHOCTD 1
80 Pemenue 3amay 1
81 Teépmoe Teno. Kpucramumueckue U amopHbie Teaa. AHU30TPONHUS CBOWCTB KPUCTAIIIOB 1
82 [TnaBneHue u KpucTauM3anwys. Y aenbHas TerioTa miasienus. Cyonumanus 1
83 Jedopmannu TBEproro Tena. Pactsokenne n cxxarue. Cuasur. Monyns FOwnra. Ipenen ynpyrux nedopmannit 1
84 TenmoBoe pacimupeHne KUIKOCTEH U TBEPABIX Tesl. AHTAPMOHN3M TEIIJIOBBIX KOJeOaHMH YacTHIl BEIIECTBA 1
85 [IpeobpazoBanne sHEPTUH B (Pa30BBIX MEepexogax 1
86 YpaBHeHHE TeII0BOro OanaHca 1
87 Pemrenue 3anau 1
88 IToBepxHocTHOE HaTsxkeHue. KanusisipHele siBiieHud. [laBieHre 1o HICKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. Dopmyna 1
Jlammaca
89 O06001eHne 1 cucTeMaTH3alust 3HaHKH 1o TeMe "ArperaTHble cocTosiHUS BemecTBa. dazoBbie nepexonpl” 1




90 KonTponpHast paboTa 1o Teme "ArperatHble COCTOSHHS BemecTBa. Pa3oBbie mepexoan” 1
91 DnexTpu3alys Tel U €€ MPOsBICHUS. DIIEKTPUISCKUH 3aps. J[Ba BUaa 3JeKTpUUECKuX 3apsaaoB. [[poBoHUKH, 1
JIUDJICKTPUKH ¥ TTOTYTIPOBOTHUKHA
92 DJeMeHTapHBIHN JIEKTPUIECKU 3apsa. 3aKOH COXpaHEHHs SIEKTPHUECKOTO 3apsiia 1
93 Bsammopeiictue 3apsnoB. Toueunsie 3apsapl. 3akoH KynoHa 1
94 Pemrenue 3anau 1
95 Onextpudeckoe nojie. Ero neiicTBre Ha SJIEKTPUYECKUE 3apsabl 1
9% Hanpsox€aroCTh 2nexTprdeckoro moist. [IpoOusIif 3apsia. JInHmr HanpsHKEHHOCTH JIeKTpUdecKkoro mois. OgHopoaHOoe 1
IIEKTPUYECKOE MOJIe
97 [ToTeHIMaNbHOCTH AIEKTPOCTATHYECKOTO MOJIsl. Pa3HOCTH MOTEHINANIOB U HANPSDKEHNE 1
98 [oTennmanpHas SHEPTHSA 3apAaa B AIEKTPOCTATHIESCKOM 1oJie. [ToTeHIma 31eKTpoCTaTHIeCKOT0 OIS 1
99 CBs13b HAMPSDKEHHOCTH TOJIS U Pa3HOCTHU MOTEHITHANIOB ISl DJIEKTPOCTATHIECKOTO MOJIS 1
100 | [MpuHUIMT CYNEpHO3ULIMH AIEKTPUUECKHX MOJIeH 1
101 | Pemrenue 3amau 1
102 | Ilone ToyeuHoro 3apsaa. [lojae paBHOMEPHO 3apsLKEHHOM chepbl 1
103 | Ilose paBHOMEPHO 3apsHKCHHOTO 1Mo 00hEMY miapa. [1osie paBHOMEPHO 3apsKEHHOW OECKOHEUHOH IMIIOCKOCTH 1
104 | IIpoBOOHHKH B 3JIEKTPOCTATHUECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3apI0B 1
105 | JIMdneKTpHKH M MOJTYIPOBOJHHUKH B AJIEKTPOCTATHUECKOM I10JIE 1
106 | Kongencatop. D1eKTpOEMKOCTh KOHIEHCATOpA. DIEKTPOEMKOCTH INIOCKOTO KOHIEHCATOpa 1
107 | IMapamienpHOE COeTMHEHNE KOHICHCATOPOB 1
108 | IlocnenoBaTenbHOE COSAMHEHIE KOHICHCATOPOB 1
109 | DHeprus 3apsHKSHHOTO KOHACHCATOpa 1
110 | Pemenue 3agay 1
111 | JIBmwxeHue 3apsHKEHHON YaCTUIIBI B OJJHOPOTHOM 3JIEKTPUYECKOM TOJIe 1
112 | Pemenue 3amau 1
113 | O6oOIIeHHE U CHCTEMATH3alKs 3HAHUH 110 TeMe " DIIeKTpruieckoe mose" 1
114 | KonrtponbHas pabota mo teme "DiekTpuieckoe mojue" 1
115 | Cuua toka. [TocToSIHHBIHM TOK. Y CJIOBHS CYIIECTBOBAHHSI HOCTOSHHOTO 3JIEKTPUYECKOT0 TOKa 1
116 | Wcrounuku Toka. Hanpsoxenue u J1C 1
117 | 3akon Oma 1 y9acTKa 1enu. DJIeKTPUIECKOe CONPOTHBIICHUE 1
118 | 3aBuCHMOCTH CONPOTHBIICHHS OJJHOPOJHOTO POBOJIHUKA OT €0 JUIMHBI 1 TUIOIIA/IN ITOTIEPEYHOTO CEYCHUS 1
119 | VnenpHOE compoTHBIIEHHE BelecTBa. Penienue 3aiau 1
120 | IMocnenoBarenbHOE, TapaLIebHOE, CMEIIAHHOE COSIMHEHIE IPOBOTHUKOB 1
121 | Pacuér pa3BeTBI€HHBIX deKkTprdeckux nemneil. [Ipasuna Kupxroda 1
122 | Pemenue 3anaq 1




123

Pabota anekTpudeckoro Toka. 3akoH J[xoyis —JleHna

1
124 | Pemenue 3anay 1
125 | MomHOCTB 3IEKTPUIECKOT0 TOKA. TerioBas MOIIHOCTD, BRIACTSIEMasl Ha PE3NCTOpe 1
126 | Pemrenue 3amau 1
127 | 3/IC u BHyTpeHHee CONPOTHBICHUE UCTOYHHUKA TOKA 1
128 | 3akon Oma 1 OTHOH (3aMKHYTOI1) DIIEKTPUIECKOH e 1
129 | Pemenue 3agay 1
130 | MomHOCTh CTOYHUKA TOKA 1
131 | Kopotkoe 3aMbIKaHme 1
132 | KoHzneHcarop B IIENU MOCTOSIHHOTO TOKa 1
133 | Pemenue 3ana4y 1
134 | Pemenwne 3ama4 mo teme "[10CTOSHHBIN 3JEKTpUIECKUH TOK" 1
135 | Pemenue 3aqa4 no teme "I10CTOSIHHBII 2/1EKTPUYECKHUA TOK" 1
136 | Pemenwne 3ama4 mo teme "I10CTOSHHBIN 3JEKTPUICCKUN TOK" 1
137 | O6obmenne u cucreMaru3anus 3HaHuH 110 TeMe "[10CTOSTHHBIN ANIeKTPUIeCKUHA TOK" 1
138 | KontposbHas pabora o Teme "I10CTOSIHHBIH 2JIeKTpHYECKUi TOK" 1
139 | Onexrpuyeckas MPOBOANMOCTD PA3IMYHBIX BEIIECTB. DIEKTPHIECCKUI TOK B MeTaiuiax. CBEpXIpPOBOIMMOCTh 1
140 | DnekTpuyeCKHil TOK B paCTBOPAX U paciiaBaX 3JCKTPOJUTOB. 3akoHbI Dapasies 11 JICKTPOIn3a 1
141 | Dnextpuueckuii Tok B rasax. [Imasma 1
142 | DnekTpuyeckuii TOK B BakyyMe. BakyyMmHbIe IpUOOpPEI 1
143 | DnekTpu4ecKuii TOK B MOJYNPOBOJAHUKAX 1
144 | TToxynpoBOJHUKOBBIE PUOOPHI 1
dusnyeckuil npakTHKyM 1o TeMe "M3MepeHue CHibl TOKa M HANPSDKEHUS! B LETIH MTOCTOSIHHOTO TOKa IPH MOMOIIN
Yl
145 | ananoroBbIX U HU(POBBIX U3MEPHUTENBHBIX PUOOPOB" MK "3HAKOMCTBO ¢ I(poBoi Taboparopueii 1o pusmke. 1
[Tpumeps! n3MepeHns: PU3MIECKUX BEJTHYUH IPH MOMOUIM KOMITBIOTEPHBIX JaTYHKOB"
146 | ®usnyeckuii npakTHKyM 1o Teme "M3yueHne HepaBHOMEPHOTO JABMKEHHS C LIEJIBIO OIPeJIeNIeHHs MTHOBEHHON CKOpOCTH" 1
147 ®duzndeckuii TPakTUKyM 110 TeMe "M3MepeHne yCcKopeHHs IpH MPSIMOINHEHHOM PaBHOYCKOPEHHOM JBIKEHUH 1O 1
HAKJIOHHOM 1uiockocT" win "VcenenoBanne 3aBUCUMOCTH IYTH OT BpPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUH'"
148 Ousnueckuii MpakTHKyM 1o Teme "M3mepenue yckopeHust cBoOoaHoT0 nagenus” wim "M3ydenne IBIKEeHNs Tena, 1
OpOIIEHHOTO TOPU30HTAIHHO"
149 dusznueckuil MpakTUKyM 1o teme "M3ydeHne ABMKEHUS Tela 0 OKPYKHOCTHU C MOCTOSHHOM MO0 MOJYJIO CKOPOCTBIO" HITH 1
"HccneoBaHne 3aBUCHMOCTH NIepHo/ia 00panieHusi KOHHYEeCKOro MasiTHHKA OT €ro napamerpos”
®duznueckuii TpakTUKyM 10 TeMe "V3MepeHne paBHOICHCTBYIOMIESH CHITBI IPH JIBMKEHUH OpYyCKa 110 HaKJIOHHOH
150 | muockoctu" unm "[IpoBepka runoTe3s 0 HE3ABUCHMOCTH BPEMEHH JBIDKEHNUS OpycKa 10 HAaKIIOHHOW TJIOCKOCTH Ha 1
3aJ]aHHOE PAacCTOsIHUE OT ero Macchl”
151 dusnyeckuit npakTUkym 1o teme "MccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE H PE3NHOBOM 1

obpasiie, ot ux Aepopmarnun" win "V3ydeHne ABIKEHUs CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JErKuid




6J10K"

dusnyeckuii MpakTHKyM 1o TeMe "V3mepenne ko3 PUIreHTa TpeHus 1Mo BeIMIHHE YTI0BOTo KO3 dhuimeHTa

152 | zaBucumoctu Frp(N)" mm "MccnenoBanue qBIKEeHU OpycKa 110 HAKJIOHHON TNTOCKOCTH C TIEPEMEHHBIM K03 () (hHUITHeHTOM 1 1
Tperns" mwin "V3ydeHne IBIKEHUS Tpy3a Ha Baly ¢ TpeHHeM"
dusnueckuil mpakTUKyM 1o Teme "HccnenoBanue yCloBUi paBHOBECHS TBEPOTO Tejla, UMEIOIIEro OCh BpalleHus" Win

153 | "KonctpynpoBaHHue KpOHIUTEHHOB U pacy€r cmi ynpyroctu” win "M3ydeHne ycTOHUINBOCTH TBEPAOTO TENa, HMEIOIIETO 1 1
TUTOIAAb OTIOPEI"
dusnueckuil NpakTUKyM 1o Teme "M3mepeHue uMiynbca Tejaa o TopMo3HoMy IyTH" mwiu "Vi3MepeHue CUnsl TSy,
CKOPOCTH MOJIENH 3JEKTPOMOOMIISt U MOIHOCTH CHJIbI Tsrn" i "CpaBHEHHE U3MEHEHUS! UMITYJIbCa Tella ¢ UMITYJIbCOM

154 1 1
cuisl" iy "HccnenoBanue coxpaHeHUs! UMITyJIbca IIPU yNIPYroM B3auMmozeHcTBun" iy "M3mepenne KMHeTHUeCKOn
SHEpIuu Teja Mo TOPMO3HOMY myTH"
Ousnyeckuii npakTHKyM 1o TeMe "M3yueHne n30TepMUIEecKoro npoiecca (peKOMEH0BaHO UCTIONB30BaHHE U(PPOBOI

155 | maboparopun)" nnu "M3ydenue nzoxopHoro nporecca" win "M3yuenue uzobdapuoro mporecca” mwiu "IIposepka 1 1
ypaBHEHHUS COCTOSTHUS"
duznyeckuil npakTukyM 1o teme "M3mepenue yaenpHol temnoéMkoctu" uinM "HccnenoBaHue npouecca OCThIBaHUS

156 | BemectBa" mwinn "UccnenoBanne aquadbaTHoOro mpouecca” win "V3ydeHne B3aUMOCBSI3U YHEPTUH MEKMOICKYIISIPHOTO 1 1
B3aMMOJICHCTBHS M TeMIepaTypbl KUIEHHUs KUAKOCTeH"
duznueckuil npakTukyM 1o teme "M3yueHne 3aKkOHOMEPHOCTEN ucnapenus xuakocreil" uinu "Usmepenue ynenpHoi

157 | TemnoTsl mnaBneHus mpaa" win "V3ydeHne cBOMCTB HACHIIEHHBIX MapoB" win "V3MepeHne abCOMIOTHOM BIaKHOCTH 1 1
BO3/lyXa M OIIEHKa Macchl NapoB B moMemeHun'". Mi3Mepenne ko3 punneHTa NOBEPXHOCTHOTO HATSKECHUS
Odusnyeckuii npakTHKyM 1o TeMe "HabitoieHre npeBpalieHus SHEpPriy 3apsHKEHHOT0 KOHJICHCATOpa B SHEPTHIO

158 | m3nyuenus cBeroanona" win "V3ydeHue npoTekaHus TOKa B 1€, coAepKaliel konaeHcarop” win "Pacnipenenenue 1 1
Pa3HOCTH ITOTCHINAJIOB (HANPSDKEHHMS) TIPHU MOCIIEJ0BATEIbHOM COSTMHEHNH KOHIEHCATOPOB"

159 dusnyeckuii MpakTukyM 1o teme "VccnenoBanue CMEaHHOTO COeAMHEHUs pe3ucTopoB” i "M3mepenne yaenbHOro 1 1
COTNPOTHBJICHHUS TPOBOAHUKOB" win "VccrnenoBanre 3aBUCHMOCTH CHITBI TOKA OT HANPSDKEHUS 7S JIaMIThl HaKaJInBaHus"
Omnueckuii mpakTukyMm 1o Teme "HaOmronenne anextponusa” win "M3Mepenue 3apsiaa 0JHOBaJICHTHOTO HOHA" WITH

160 | "HccrenoBaHue 3aBUCUMOCTH COTIPOTHBIICHHSI TEPMOPE3UCTOpa OT Temrrepatypsl” mwin "CHATHE BOIbT-aMICPHON 1 1
XapaKTePUCTHKU anuoaa”

161 | PesepBHsiii ypok. O000IICHNE 1 cHCTeMaTH3aNUs 3HaHui 110 Teme "Kunemaruka. [Iunamuka” 1

162 | Umocosas ouacnocmuueckas paboma 1

163 | PesepsHsiii ypok. O000IIeHNE 1 cCUCTEMaTH3aMs 3HaHui 110 Teme "CraTtuka TBepaoro reia" 1

164 | PesepBHblii ypok. O000IICHHE M CHCTEMATH3ANKS 3HAHKUN 110 TeMe "3aKOHbI COXPaHCHHS B MEXaHHKE" 1

165 | PesepBHblii ypok. O6001meHe 1 cucreMaTi3anys 3HaHuH 110 Teme "OCHOBBI MOJICKYIISIPHO-KHHETHYECKO Teopun” 1

166 | PesepBHsiii ypok. O000IICHNE 1 CHCTEMAaTH3AMMS 3HaHMA 110 Teme ""TepMoanHamuka. TerioBsie MauHb!" 1

167 PeseprHsbIil ypok. O600mIeHNE U CHCTEMaTH3aIMs 3HAHUH 10 TeMe "ArperatHsle COCTOSHUS BenlecTBa. Pa3oBbie 1
nepexoapl”

168 | PesepBHblii ypok. O600IIeHNE U cucTeMaTH3alus 3HAaHUH 10 TeMe " DieKTpudeckoe mose”

169 | PesepsHsiii ypok. O000IICHNE ¥ CHCTEMATH3ANMS 3HAHMA 110 TeMe "TIOCTOSHHBIN JIEKTPUYCCKHiA TOK"

170 | PesepBHblii ypok. O600IIeHNe U cucTeMaTH3anus 3HaHuH 110 TemMe "TOKU B pa3iIMYHbIX cpenax’

OBIIEE KOJIMYECTBO YACOB T10 IPOTPAMME 170 16




11 KJIACC

Koanuectno DJIeKTPOHHbIE
No 4acoB ara u¢poBbIie
n/n Tema ypoka 1/133‘{(3111/"[ 06p:3oql;gTe.lILHLIe
Bcero | KP  IIP
pecypcnbl
1 B3aumoelicTBrE MOCTOSTHHBIX MarHUTOB ¥ TIPOBOJHUKOB C TOKOM. MaruuTHoe mnoJie. [ unoresa Ammepa 1
2 BekTop marHuTHOUM MHAYKIMHK. [TpMHIKI Cynepno3uMy MarHUTHBIX 10JIeH. JINHUM MarHUTHOW MHAYKIUH 1
3 MarHuTHOE 1oJIe IPOBOJHUKA C TOKOM. OIBIT Jpcrena 1
4 Cuna Amnepa, e€ HalpaBJIeHHE U MOAYIIb 1
5 Pemenue 3amau 1
6 IIpumeHneHue 3akoHa AMrepa. DIeKTPOU3MEpUTENIbHBIE TIPHOOPEI 1
7 Cuna JlopeHta, e€ HanpaBJICHAE I MOIYJTb. [IBIDKEHIE 3apsKeHHOM YaCTHIBI B OMHOPOAHOM MarHUTHOM II0JIe 1
8 Pemenne 3amau 1
9 Pabora cuet JlopeHia 1
10 Pemenue 3amay 1
11 MarunuTtHoe moJie B BemnecTse. DeppoMarHeTHKH, apa- U AHAMarHeTHKH 1
12 OcHoBHbIe cBoiicTBa heppomarneTrkoB. [Ipumenenne GpeppomarHeTHKoB 1
13 Pemenue 3amad no Teme "MarauTtHoe mnose" 1
14 Pemenue 3amay mo reme "MaraurtHoe none" 1
15 SIBieHUE AIEKTPOMArHUTHOM HHAYKINH. [I0TOK BeKTOpa MarHUTHOW WHTyKITHH 1
16 O/1C nHayKIMH 1
17 3aKoH 3JeKTPOMarHUTHON HHAYKIUU Dapanes 1
18 Buxpesoe anextpudeckoe noise. Toxu Oyko 1
19 DJIC UHIYKIMY B IBHKYIIUXCS TPOBOTHUKAX 1
20 Pemenue 3amau 1
21 [IpaBuio Jlenua 1
22 WNupyktuBHOCTH. KaTymka HHAYKTUBHOCTH B LEITH MOCTOSTHHOTO TOKA 1
23 Senenue camounaykiuu. IJIC caMOMHIYKIIHH 1
24 DHeprust MarHUTHOTO TTOJIA KaTYIIKH ¢ TOKOM. DJIEKTPOMarHUTHOE TI0JIe 1
25 Pemenue 3amau 1
26 0060011IeHIE ¥ CUCTeMAaTH3AIMs 3HAHHIA 110 TeMe " DIIeKTpoaArnHaMKKa" 1




27

KoHnTponbHast paboTa 1o Teme "DieKkTpoguHaMuKa"

28 Konebatenbhas cucrema. CBobonHble Kosiebanus. ['apmonnyeckue kosneOaHus
29 Kunematnyeckoe v JMHAMUYCCKOE OMUCAHKUE KOJICOATEIEHBIX IBUKCHUI
30 DHepreTHyeckoe onvcaHue. BoIBO JMHAMUYECKOTO OMMCAHHs TApMOHMYECKHUX KOJIeOaHUH U3 UX SHEPTETHYECKOTO U 1
KHHEMATH9ICCKOTO OMTUCAHUS
31 AwmiunTya u ¢aza xojaeOaHmi 1
30 [epron n yacrora xonedbanuii. [lepnox Mansrx CBOOOTHBIX KOIEOAHNH MaTeMaTHIeCKOTo MasiTHHKA. [lepro cBOOOIHBIX 1
KoJieOaHHi MPYKUHHOTO MasTHHKA
33 3aryxaromue kojeOanus. BeiHykIeHHbIC KoneOanus. PesonaHc 1
34 ABTOKOJICOAHHS 1
35 Pemenue 3amay 1
36 Ypok-koHpepeHnus "MexaHnueckue KonebaHus B My3bIKaIbHBIX HHCTPYMEHTaxX" 1
37 0060061IIeHIE ¥ CUCTeMaTH3alMs 3HAHUi 1Mo Teme ""MexaHuueckue kojaeoanms" 1
38 DneKTpoMarHuTHBIE KoJiebaHus. KomebaTenbHbIi KOHTYP 1
39 ®dopmyna TomcoHa. CBsI3b aMIUTUTYABI 3apsiia KOHACHCATOPA C aMIUIUTYI0M CUITBI TOKA B KOJIEOATETbHOM KOHTYpe 1
40 3aKOH COXpPAHEHUS SHEPTHH B UACATBHOM KOJICOATECIbHOM KOHTYPE 1
41 3aTyxaroline 31eKTPOMArHUTHBIE KOeOaHus. BoIHYKICHHBIE 2IEKTPOMArHUTHBIE KOJICOaHHsI 1
42 [MepemeHHbIH TOK. Pe3uCcTOp 1 KOHACHCATOP B IIEMH IEPEMEHHOTO TOKA 1
43 Karymika HHIYKTHBHOCTH B LIEIH TEPEMEHHOI0 TOKa 1
44 3akon OMa JIs1 SIeKTPUIECKON LIEeMH ePEeMEHHOTO TOKa 1
45 MOIIHOCTh HEPEMEHHOTO TOKA. AMIUIUTYHOE U JEUCTBYIOIEe 3HAUCHNUE CHIIbI TOKA U HAIPSKECHHSI 1
46 Pe3oHaHC B 3JICKTPUYCCKOM IEIH 1
47 Pemenue 3agau 1
48 Wneanwsueiif Tpanchopmarop. [Ipou3BocTBO, nepeaada u noTpedaeHue MEeKTPUUECKONR SHEPTUI 1
49 DKOJIOrMYECKUE PUCKHU TIPH POU3BOJICTBE 3JIEKTpodHepruu. KynbTypa HCIoib30BaHus JIEKTPOIHEPTHH B TOBCEHEBHOM 1
KH3HH
50 Peurenue 3amau 1
51 Pemenue 3anau 1
52 O0001IeHIEe ¥ CUCTEMAaTH3aIHs 3HAHUH 110 TeMe " DIeKTpOMarHUTHEIE KoneOanus" 1
53 MexaHHYECKUE BOJHBL. XapaKTePUCTHKH MEXaHHUECKUX BOITH 1
54 CBolicTBa MEXaHMYECKUX BOJTH 1
55 3Byk. XapaKTepUCTHKH 3ByKa 1
56 Wudpaseyk u ynbrpa3syk. [llymoBoe 3arpsi3sHeHHE OKPYKAIOIIEH cpeIb 1
57 Pemenue 3amau 1
58 DJNeKTPOMarHUTHBIE BOJTHBI. V3Iy4eHne 3JeKTPOMarHUTHBIX BOJTH 1
59 DHEeprus AJIEKTPOMArHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH 1
60 [Ikana 3meKTpOMarHUTHEIX BOJH. [IpuMeHEeHHE 3TICKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY 1




61 [TpuHOMIBI paguocBs3y U TeneBuAeHUs. Pagnonokanus. DIeKTPOMAarHUTHOE 3arPSI3HEHUE OKPYKAIOILIEH Cpeabl 1
62 Konrposnbnas padora no teme "Konebanus u BoiHbI" 1
63 CBeT. 3aKOH NPSMOJIUHEHHOTO PACIIPOCTPAHCHUS CBETa 1
64 Pemenne 3amad Ha IprIMeHEHHE 3aKOHA MIPSIMOIMHEHHOTO PacIIpOCTPAaHEHUS CBETa 1
65 Otpaxenne cBeta. [Imockoe 3epkano. Chepruiaeckoe 3epKaio 1
66 [Ipenomienne cBera. AGCOMIOTHRIA M OTHOCHTENBHBIN TIOKa3aTeNb npeiaomMieHus. [lorHoe BHyTpeHHEe OTpaKeHHE. 1
[IpenenbHBIN yroyl NOJHOTO BHYTPEHHETO OTPAXKEHUS
67 Pewrenuve 3anay Ha IpUMEHEHUE 3aKOHOB OTPaYKEHHS U ITPEIOMJICHHUS CBETa 1
68 Xonx myueit B mpm3me. ucnepcust cBeta. CIoxHBIH cocTtaB 6exoro csera. L{Ber 1
69 JInmsel. @oKyCHOE pacCTOSHHUE U ONTHYECKAs CHJIA JINH3BI 1
70 [MocTpoeHne n300paKeHUH B JIMH3aX U UX CUCTEMaX. Y BEJIMYECHHE JIMH3BI 1
71 Pemenne 3aga4y Ha MOCTPOCHUE N300PAKEHHH, MOTYIAEMbIX C IOMOIIBIO JIMH3 1
72 I'ma3 xak onTugeckas cuctemMa 1
73 Pewmenue 3anay. IIpeaensl NpUMEHMMOCTY T€OMETPUYECKON OIITUKHU 1
74 CKOpOCTH CBETa U METO/IbI €€ U3MEPEHUS 1
75 Jucriepcus ceera 1
76 WnaTepdepenmms ceta 1
77 KorepeHTHbIC HCTOYHHKH. Y CIIOBHS HAOIIOACHUS MAKCUMYMOB M MUHHMYMOB 1
78 Pewenue 3anau 1
79 [Ipumenenne naTEpYEepeHINN 1
80 Judpakius cBera 1
81 Judpakinontas peméTrka. Y CIOBHe HAOIIOACHHUS IIABHBIX MAKCHMYMOB 1
82 Pemenue 3amay 1
83 [Monepeunocts cBeToBbIX BouH. [Tomsipuzarst cBeta 1
84 | Pemenue 3ana4 1
85 CBeTOBBIC SIBICHUS B IPUPOJIC 1
86 O060061eHNE U cucTeEMaTH3aMs 3Hauuii 1o teme "Omnruka" 1
87 KonTponbHast pabota o Teme «OnTHKa» 1
88 I'paHuIbl IPUMEHUMOCTH KJIACCHYECKON MEXaHUKH. 3aKOHbBI 3JIEKTPOIMHAMHUKH U MPUHIIMI OTHOCUTEIBHOCTH 1
89 [MocTynaTel ciennanbHOM TEOPUH OTHOCHTEIFHOCTH 1
90 [IpoctpancTBeHHO-BpeMeHHOH nHTepBal. [IpeobpazoBanus JlopeHma. YcioBue NpuIMHHOCTH. OTHOCUTEIHLHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe/IJICHHEe BPEMEHU M COKPALIEHUE JAJIHHBI
91 DHeprust ¥ UMITYJIbC PEIATUBUCTCKON YaCTHIIBI 1
92 CBsI13b MaCChl C DHEPIHEel U UMITYJIbCOM PENIITUBUCTCKOM 4aCTUIbI. DHEPIHUsl TOKOs 1
93 PaBHOBeCHOE TEMI0BOE U3IYUEHHE 1
94 3akoH cMenieHus BuHa 1
95 I'nnoresza M. Ilnanka o kBaHTax. ®OTOHBI 1




96 DHeprust 1 UMIyIbC GOoToHA 1
97 ®doroaddekt. Onbiter A. I'. Croneroa. 3akoHs! Goroddpexra 1
98 VYpaBuenue DiiHmrTeitHa 1 porodddekra. "KpacHas rpanuna” gotorddexra 1
99 Jlaenenne ceeta. OnbiThl I1. H. JIeGenesa 1
100 | BosiHOBBIE CBOMCTBA YaCTHI] 1
101 | Bonnsl ne bpoiins. [{nnHa BonHbl 1e bpoiinst u pa3mepsl 001acTH JIOKaIM3aMK ABHKYILEHCS YaCTHIIBI 1
102 | KopmyckynsipHO-BOJIHOBOI Tyain3m 1
103 | Judpakius 3JeKTPOHOB HAa KPUCTAIIAX 1
104 | Cneuuduka m3mepenuii B Mukpomupe. CooTHoreHus: HeonpeaenéHHocrel [ elizenbepra 1
105 | Pemenue rpaduueckux 3amay 1
106 | Pemenwne pacuéTHBIX 3amad 1
107 | KontpompHas paborta o Temam: "OcHoBel CTO", "KopiryckyIsspHO-BOIHOBOH qyanmn3m" 1
108 | OmbIThI IO UCCIICAOBAHMIO CTPOCHUS aToma. [lnanetapHas moens aroma Pesepdopaa 1
109 | Ilocrynarel bopa 1
110 | Bunsr cnektpoB. CIieKTp ypOBHEH SHEPTHH aToMa BOAOPOaa 1
111 | CoHTaHHOE M BEIHYXJICHHOE H3ITyYCHHE CBETa 1
112 Jlazep 1
113 | Hyxnonnas monens siapa ['elizenOepra-lBanenko. 3apsa u maccoBoe uucio siapa. M3oTomsl. PagnoakTuBHOCTH 1
114 3aKoH paanoakTUBHOTO pacnaja. CBONHCTBA MOHN3UPYIOLIETO H3Iy4YeHHs. BiusHue paqioakTHBHOCTH Ha )KHUBBIE 1
opranusmel. Jlozumerpus
115 DHeprus cBA3M HyKJIOHOB B siipe. SnepHble cuibl. [ledexT Maccrl siapa. SlnepHble peakiuu. SInepHble peakTophl. 1
[TpoOGembl yrnpapisieMoro TEPMOSIIEPHOTO CHHTE3a. DKOJOTHUECKUE aCTIeKThl Pa3BUTHSI SIJIEPHOM SHEPTeTHKH
116 MerTop! perucTpay U NCCIe0BaHNs 3JIeMEHTapHbBIX YacTHIl. DyH/IaMeHTaIbHbIE B3aUMOeUCTBHS. baproHbI, Me30HBI U 1
nentoHsl. [IpeacraBnenne o CrangapTHoi Mosenu. KBapK-TiIOOHHAs MOAENb aJJpOHOB
117 | dwusuka 3a npenenamu CranpaptHoit Mogenu. TémHas Matepust U TéMHas SHeprust. EMMHCTBO Quznyeckol KapTHHBI MUpa
118 | Dtamsl pa3BUTHS ACTPOHOMHH. 3HAYCHNUE ACTPOHOMHHU
119 HpI/IMeHI/IMOC}‘B 3aKOHOB (pM3MKM ISl 00BSICHEHHS] IPHUPOIBI KOCMUYECKIX 00BEKTOB. MeTOo bl aCTPOHOMHUYECKHUX 1
nCCcIIeJOBaHNI
120 | CoBpeMeHHBIE ONTHYECKHE TEIECKOIIbI, PaJIMOTEIECKOIIbI, BHEATMOCHEPHAsT aCTPOHOMHUS 1
121 | Bun 3BE3nHoro Heba. Co3Be3nns, spKue 3BE3/IbI, MIIAHETHI, X BUIUMOE JIBH)KEHHE 1
122 | Conneunas cucrema. Connie. CoslHeUHast aKTHBHOCTD. McTounnk sHeprin ColHIa U 3BE3]T 1
123 | 3BE3xpl, UX OCHOBHBIC XapaKTepUCTHKH. JarpaMmma "CeKTpaIbHBIN KlIacC — CBETUMOCTBD" 1
124 | 3Be3nambl II1aBHOM MOCIIEA0BATEILHOCTH 1
195 BHyTpeH}Eee crpoeHue 38E3/1. COBpeMeHHbIE MTPEACTABICHHUS O MPOUCXOKICHUH U BoJronnH ConHIa 1 3BE371. DTarbl 1
MKH3HU 3BE3]T
126 = Muneunsrii [Tyrs — nama [Nanaktuka. Tunsl ranaktuk. Y€pHbIE ABIPHI B Apax rajakTHK
127 | Bcenennas. Paciumpenne Beenennoii. 3akon Xa66ma. Teopus Boibinoro B3peiBa. PenkroBoe m3nydeHune




128

MacmtabHast cTpykTypa Beenennoi. Meraranaktrka

129  Hepeuénuble npoOiieMbl aCTPOHOMHUH

130 Dusnueckuii MpakTHKyM 110 TeMe "VccnenoBanre MarHUTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB" min "VccriefoBanmne CBONCTB
¢deppomarreTrkoB" win "VccaenqoBanue qeiicTBUS IOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM"

131 dusnueckuil npakTUKyM 1o Teme "H3mepenue cuiisl Amnepa" uian "M3ydeHue 3aBUCUMOCTH CUJIBI AMIIepa OT CHJIBI TOKa"
unu "OnpeaeneHre MarHUTHON MHAYKIMU HAa OCHOBE U3MepeHHst cuibl Amnepa”

132 dusnueckuil NpakTUKyM 1o Teme "HccnenoBanue siBIEHUS 31eKTpOMarHuTHo nuaykuun" wiy "OnpeaeneHne UHIYKIUU
BHUXpPEBOT'O MarHUTHOTO moJs"

133 Ousnueckuii MpakTUKyM 10 TeMe "VccrnenoBanne sSBieHNs caMonHAYKIUH" 1w "COOpKa MOAETH AIIEKTPOMAarHUTHOTO
re”Hepartopa"

134 | duznueckuii npakTukyM 1o teme "V3mepenue nepruoaa cBOOOIHBIX KOJIeOaHUil HUTSHOTO U NPY>KMHHOTO MasiTHUKOB"

135 | ®usnueckunit mpakTiKyM 10 Teme "[Ipeobpa3zoBaHne SHEPTHH B IPYKUHHOM MasTHHKE"

136 Dusnueckuil MpakTUKyM 1o Teme "HMccnenoBanre nepeMeHHOro ToKa 4epes Mociel0BaTelIbHO COeTUHEHHBIE KOHICHCATOopP,
KaTymky u pesuctop" wiu "HccnenoBanue paboThl HCTOUHUKOB CBETA B IIENH EPEMEHHOT0 TOKa"

137 | duznueckuii npakTUKyM 10 Teme "M3ydeHne napameTpoB 3BYKOBOW BOJIHBI"

138 dusnueckuii MpakTHKyM 1o TeMe "V3MepeHue mokas3aress npeaoMieHus crekia" win "[lonydeHne n3o0paxeHus B
CHCTEME M3 IUIOCKOTO 3€pKaja U JIUH3b!"

139 Odusnyeckuii npakTukym 1o teme "MccnenoBanie 3aBUCUMOCTH (JOKYCHOTO PacCTOSIHUS OT BelIecTBa (Ha puMepe
KUIKUX JHH3)" WK "M3Mepenne pOKyCHOTro pacCTOsSTHHSI paCCEUBAIOLIMX JHH3"

140 | Ousnveckuii mpakTHKyM 10 TeMe "Habmonenne mudpakiuy, HHTepQEepeHINT 1 MOIpU3aliui cBeTa"

141 Ousndeckuii mpakTHKyM 1o Teme "OnpezeneHne UMITyIbca H SHEPIHU PENIITUBUCTCKUX dacTull (1o GoTorpadusiM TpeKoB
3apsDKEHHBIX YaCTHUI] B MATHUTHOM MoJie)"

142 Odusnueckuii mpakTHKyM 1o TeMe "M3mepenue mocrosaHoi [nanka Ha ocHOBe HccineaoBanus Gotodddexra” wim
"UccnenoBanue 3aBUCUMMOCTH CHJIBI TOKA YEPE3 CBETOAMO/ OT HAIPSKEHUS"

143 dusnyeckuii mpakTUKyM 1o TeMe "VccnenoBanue CrekTpa pa3peskeHHOr0 aTOMapHOTO BOJIOPOa U U3MEpPEHHE
mocTostHHoM Punbepra”

144 dusnyeckuii npakTUKyM 1o Teme "MccnenoBanue paanoakTUBHOTO (JOHA C UCHOJIBb30BaHUeM Ao3uMeTpa’ win "M3yuenne
MOTJIOIIEHHsI OeTa-4acTHIl aIfOMUHHEM"
Ousnyeckuii npakTHkyM 1o reme "HalOmoneHus 38E31H0r0 He6a HEBOOPYKEHHBIM TJIA30M C UCIIOJIb30BAHHEM

145 | KOMIIBIOTEPHBIX TIPWIIOKEHUH IS OTIpeIeNIeHNs TT0JIOKEHHUsI HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3aust CeBepHOTO MoMymiapus u sipkue 3BE3/b1" win "Habnronenus B Teneckorn JIyHbl, MIaHeT, TYMAHHOCTEH H
3BE3IHBIX CKOILUTCHUH"

146 O06001enne 1 cucTeMaTH3anyst 3HaHui. Poib GU3MKKM M aCTPOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIIMAILHOM 1
STHYECKOH chepax AesTeTbHOCTH YeJI0BeKa

147 | OGoOmenne U cucTeMaTru3anus 3HaHui. Poiib 1 MecTo GU3NUKK M aCTPOHOMHH B COBPEMEHHON HAYYHOU KapTHHE MUpa
O6o06uieHne 1 cucTeMaTu3anys 3HaHuH. Poib pusmueckoit Teopuu B popMHUpOBaHUH HPEACTABICHUH 0 PU3HIECKON

148 | xaptuHe Mupa, MecTO (HH3MYECKOH KapTHHBI MUpa B 00LIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O
MIPHUPOIE

149 | O6oOwmenue u cucreMaru3anus 3Hanuil o teme "Kunemaruka"

150 = OOGobuieHune u cucremarn3aius 3Hanuii no reme "Kunemaruka"

151  OO6oOmieHne U cucTeMaru3aliys 3HaHui 1o TeMe "Jlunamuka"




152 | O6o6ieHue 1 crucTeMaTh3alus 3Hanui mo Teme "CraTuka TBEpaoro Teaa" 1
153 | O06o0IeHEe U CHCTEMATH3AIMS 3HAHUH 10 TeMe "3aKOHBI COXPAHCHUS B MEXaHUKe" 1
154 | OOGobuieHne n cucreMarn3anys 3HaHui 1o Teme "OCHOBBI MOJIEKYJISIPHO -KUHETHYECKOH Teopun” 1
155 | O6o6menne n cuctemMaTnu3amys 3HaHui o Teme "TepmoauHamuKa. TemnmoBsle MaIuHBL" 1
156 | OGo6menne 1 cucTeMaTH3aIus 3HaHUi 10 TeMe "ArperatHeie cocTosHUS BemecTBa. Da3oBrie epexo s 1
157 | O6oO6IeHNe U CUCTeMAaTH3AIMs 3HAHUI 10 TeMe "DekTpudeckoe mose" 1
158 = OO6obuieHne n cucremarn3anus 3HaHui 1o Teme "[locTOSIHHBIH dIeKTpUYecKUil TOK" 1
159 | O6o6menne n cucTemMaTn3amys 3HaHUH 1o Teme "TokK B pa3nuyHbIX cpenax” 1
160 | O6o6IeHHEe U cHUCTeMAaTH3AIMs 3HAHUI 10 Teme "MarautHoe nose" 1
161 | PesepBHblii ypok. O000IICHUE U CHCTEMATU3AIUS 3HAHUH 10 TeMe "DICKTPOMArHUTHAS WHAYKITHS" 1
162 | PesepBHBIit ypok. O000ImIeHNE U CHCTEMAaTH3aIUs 3HaHUH 110 TeMe "MexaHndeckue konebanus" 1
163 | PesepBHBIi ypok. O000IIEHNE U CHCTEMAaTH3aUs 3HAHUH 110 TeMe " DIIeKTPOMarHUTHBIE KoJeOaHus" 1
164 | PesepBHblii ypok. O000IICHHE U CHCTEMATH3AIMS 3HAHUH 10 TeMe "MeXaHW4YecKre U 3IeKTPOMArHUTHBIC BOJIHBI" 1
165 | PesepHblii ypok. O000IIeHHe 1 cucTeMaTH3alus 3HaHuH 1o Teme "Onruka” 1
166 | PesepsHbIit ypok. O0o0meHne u crucreMarn3anus 3Haani o Teme "OcHoBel CTO" 1
167 | PesepBHBIit ypok. O000ImIeHHE U CHCTEMaTH3alus 3HaHUH 110 TeMe "KopIycKysipHO -BOTHOBO# qyanm3m” 1
168 | Pesepsublii ypok. O000IICHHE U CHCTEMaTU3aIUs 3HaHUH 1o Teme "®du3uka atoma" 1
169 | PesepBHBIil ypok. O000ImIEeHHE U CHCTEMaTH3aIUs 3HAHUH 110 TeMe "Dm3iKa aTOMHOTO sipa U JIEMEHTapHBIX YacThi' 1
170 | PesepBHBIit ypok. O000IIEeHHE U CHCTEMAaTH3als 3HAHAHN 110 TeMe "DIeMeHTH acTpodhu3ukn" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI V151 YYEHUKA

» ®usuka. Mexanwnka, 10 kmacc/ Mskumes [7.5., CunsikoB A.3., OGIIeCTBO ¢ OrpaHUICHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxunonepHoe oomectBo «M3narensctBo «IIpocBerieHuey

» ®uzuka. MonekynsipHas ¢pusuka. Tepmonunamuka, 10 kace/ Msikumes I'.51., CunsikoB A.3., O01IecTBo ¢ orpaHUYeHHON
OTBETCTBCHHOCTHIO «/IPODAY; AxknmonepHoe odmiectBo «M3marenscTBo «IIpocemmenues

» ®usuka. DnekrpoauHamuka, 10-11 kmacesl/ Mskumies ['.51., CunsikoB A.3., OOIIECTBO ¢ OTpaHUYECHHON OTBETCTBEHHOCTHIO
«IPODAy; AkumonepHoe o6mectBo «M3narenpctBo «IIpocBemicHuey

» ®usuka. Ontuka. Keanropas ¢usuka, 11 knace/ Msikumes I'.51., CunsikoB A.3., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AxunonepHoe odmiectBo «M3marenbcTBo «IIpocBemenues

» ®uzuka. Konebanus u Boiasl, 11 xirace/ Mskumes .51, CunasikoB A.3., O0mecTBO ¢ OTpaHUIEeHHONH OTBETCTBEHHOCTHIO
«APODA»; Axunoneproe obmiectBo «M3marenbcTBo «IIpocBemenue»

METOJUYECKHUE MATEPHAJIBI 1JIS1 YUYUTEJIA

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://lesson.edu.ru/lesson/
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