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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢u3nke Ha ypoBHE CpeHEro odIiero ooOpa3oBanus pazpadoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOHM 00Opa3oBaTeIbHON HMPOTPaMMBI,
npencrasieHHbix B @I'OC COO, a Taxke ¢ yu€érom QenepanbHOil paboueil mporpaMmbl
Boctitanus u KoHuenmmu npenogaBanus yaeOHoro npenmera «Dusnka» B 00pa3oBaTENbHBIX
opranmsanusx  Poccuiickoit ®enepanuu, pealM3ylOIUX OCHOBHBIE 00pa3oBaTelIbHbBIC
[IPOrpaMMBbl.

[Iporpamma 1o (¢u3mke ompenenser 00sg3aTeNbHOE IPEIMETHOE  COJIEpIKAHHME,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMeTa ¢ y4ToM MEXITPEeIMETHBIX U BHYTPUTIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO Mpoliecca,
BO3PACTHHIX 0coOeHHOCTEel oOyuaromuxcs. [Iporpamma no ¢usuke gaét mpeacTaBlIeHHe O HesX,
coJiep’KaHuu, oO1Iel cTpaTeruu oOyueHus, BOCIUTAHUS U pa3BUTHsI OOyJarOIINXCsl CPEACTBAMU
yuebHoro npeamera «duznka» Ha yriayOaEHHOM ypOBHE.

WN3yuenne kypca @u3uku yriayOia€HHOrO YpOBHS TMO3BOJIAET pealu30BaTh 3a/ladyu
npodeccnoHaIbHON OpPHEHTAllUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHHSI CBOUX
MHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCS, KOTOpbIE
HEOOXOIUMBI NI TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusx MpodeccrnoHaTbHOTO
00pa30BaHus MO PA3INYHBIM (PU3HKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B nporpamme mno ¢usuke ompenensrorcs IUIaHUpyeMble Pe3yabTaThl OCBOEHHUS Kypca
(u3MKHN HA yPOBHE CpeTHEro o011ero 00pa3oBaHus: JMYHOCTHBIE, METANIPEAMETHBIE, TPEIMETHBIE
(ma yriryosniéHHOM ypoBHE). HaydHO-METO10710rH4YeCcKO# OCHOBOM IS pa3pabOTKU TPEOOBAHUM K
JUYHOCTHBIM, METAlpeAMETHbIM M MPEIMETHBIM pe3yiabTaTaM oOOy4arolluXcs, OCBOMBILUX
nmporpaMMmy 1o (U3MKE Ha ypOBHE CpPEAHEro oOIero oOpa3oBaHUs Ha yriayOJIEHHOM ypOBHE,
SBJIICTCSI CUCTEMHO-JESITEIbHOCTHBIN MOAXO/,.

[Tporpamma 1o ¢u3uKe BKIIOYACT:

IUTAHUPYEMbIE Pe3ysIbTaThl OCBOEHHS Kypca (PU3MKH Ha Yri1yOJEHHOM YpOBHE, B TOM UHUCIIE
IIPEIMETHBIE PE3YJIbTAThl IO TOAaM OOyUYEeHHUS;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObITh HCIOJIb30BaHa
YUUTENAMU (U3UKU 7151 COCTABIICHUS CBOUX pabOUUX IPOrpamMM.

[Iporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPUYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTABIIET BO3MOXHOCTH JUISI pEIM3aldd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPEI01aBaHuI0 (PU3MKH Ha YIITYyOJEHHOM YPOBHE IIPU YCIIOBUU COXPaHEHUs 0053aTeNIbHON YacTH
coJiepKaHus Kypca.

dusuka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIAs B KAYeCTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpe.
HIkonbHBI Kypc ¢(uU3MKM — cHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouonoruelt, ¢uznyeckoit reorpadueil u actpoHomuen. Vcnosab3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYEeCKUX 3HAHUN ONpEeAeTHSIO XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTUH B c¢epe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEHHs HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIag B
(opMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUPa 00ydaromerocs, B GOpMHUpPOBaHUE YMEHUH
MPUMEHATh HAyYHBIH METO/ O3HAHUS MPH BBHINIOJHEHUU MU YU€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (H3MKH Ha ypOBHE CpeAHEro oOlIero o0pa3oBaHMs MOJIOKEH Psil UACH,
KOTOPBIE MOKHO PacCMaTpHUBaTh Kak MPUHLUIIBI €0 OCTPOEHUS.



Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABJISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBpEMEHHOU (PU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUU C HEll MaTepual Kypca Gpu3nku 00beIMHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusieTcs (OpMUpOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanoiaraeT uCHojab30BaHuEe T'yMaHUTapHOTO
noTeHIana (pu3nIecKon HayKu, OCMBICIICHUE CBS3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBa, a
TaKXKe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHIECKUMH TTPOOIEMaMH.

Hoesn npuxnaouou nanpasnennocmu. Kypc duszuku yriy0iaEHHOTO ypOBHS MPEANOIAracT
3HaKOMCTBO C IIUPOKAM KPYrOM TEXHMYECKHX M TEXHOJOTUYECKHUX TPHIIOKECHUH H3ydeHHBIX
Teopuil M 3akoHOB. [Ipu 3TOM paccmaTpuBalOTCs Ha YypOBHE OOMIMX MPEJICTaBICHUNA U
COBpPEMEHHBIE TEXHIHUECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX JKOJIOTHYECKHM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH ¥ TEXHOJIOTHH, a TaKXkKe 00CYKIEeHUS MPOOIIeM PaIMOHATBHOTO MPHPOIOTIOIE30BaAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEITETbHOCTHOTO NoaxoAa. Jlyig pusuku peanusanust STUX IPUHLIUAIIOB 6a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JEeHCTBYIOIIEro ¢akTopa
yaeOHoro npouecca. J{Jis yriy6i€HHOTo YpOBHS —3TO CUCTEMA CaMOCTOSITENIbHOTO YYEHUUECKOTO
HKCIEPUMEHTA, BKIIOYAIOUIET0 (PPOHTANbHBIE YYEHHYECKHE OIbITHI IPU H3Yy4E€HHUH HOBOTO
Marepuaia, JJabopaTopHbie padOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOJKHBI JBa crocoda
peanu3anuu (PU3NYECKOro NpakTHKyma. B nepBom ciydae npakTUKyM ITPOBOAUTCS JHOO0 B KOHIIE
10 u 11 xaccoB, TuOO MOCIIE IEPBOTO M BTOPOTO MOJIYTOJUHA B KOKJIOM M3 3THX KiaccoB. Bropoii
croco0 — 3TO HWHTErpamus paboT MpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paboT, KOTOpHIS
IIPOBOJAITCSL B Ipolecce u3ydeHus paszgena (temsl). [Ipu sTtom mox paGoramMu mpakTHKyma
[IOHMMAETCS CAMOCTOSITEJIbHOE HCCIIEIOBAaHHE, KOTOpPOE IPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOT0, 0000IIEHHOTO B O€3 MOIIaroBOil HHCTPYKLIUU.

B nporpammMe no ¢usuke cucrema ydeHMYECKOTO 3KCIIEPUMEHTA, J1a00paTOpHbIX paboT U
IIPAKTUKyMa MpeACTaBIeHa €AUHBIM NepeuHeM. BbeiOop TeMaTuKK Uil 3TUX BUJIOB YYEHHYECKUX
IIPAKTUYECKUX PabOT OCYLIECTBIAETCS y4aCTHHUKAMH 00pa30BaTEJILHOTO IMpoLecca UCXOAs U3
0COOEHHOCTEM MOYpPOYHOIO IUIAHUPOBAHMsS M OCHalleHWs KaOuHeta ¢usuku. Ilpm sTom
oOecrieunBaeTcss OBJIAJCHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpSAMbIE U KOCBEHHbIE
U3MEPEHHUs, UCCIEN0BaHMs 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPEUI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAeseTcs pelIeHUI0 pacuéTHBIX U KaueCTBEHHbIX 3a1au. [lpu sTrom
JUIL pacu€THBIX 3aJad MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOU
¢u3nUecKoit MOENbI0, MO3BOJISAIOIINE TPUMEHATh U3YUEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjiesia Kypca, TaK W HHTErpupys NpUMEHEHHe 3HaHUM W3 pas3HeIX paszaenos. s
Ka4eCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJISIOTCA 3a/JaHus Ha OOBsICHEHUE/NpeAcKa3aHue
npoTeKaHust GU3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbIOOpa
¢u3nvecKoit MoIeH Ul CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsmMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecreyeHHnI0 y4yeOHOTO mpoliecca Kype (U3MKU YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JOJDKEH H3y4yaTbCs B YCIOBHSX NpeAMETHOro kabuHera. B kaOunere
(GU3UKK TOKHO OBITH HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /IS BHITIOTHEHUS YKa3aHHBIX



B IIporpamme 1o (U3MKEe YIEHHUECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MPaKTUKyMa, a
TaKXe JIEMOHCTPALIMOHHOE 000pyI0BaHHE.

JleMoHCTpalmoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C HPUHIHUIIOM
MUHUMAaJIBHON JOCTATOYHOCTU W 00ECIeUMBAET MOCTAHOBKY IEPEUUCICHHBIX B MPOrpamMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpPALMH /JIsi HMCCICJOBAHUS HM3y4aeMbIX SIBJICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe 00OpymOBaHHE Al YICHUYECKHX IMPAKTHYECKHX PadoT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U O0ECIEUMBAECTCS B PAcUETe OJHOTO KOMILUIEKTAa Ha ABYX
oOyyaromuxcs. Temarndecknue KOMIUIEKTHI JIabopaTOpHOTO OOOpYIOBAaHUS JOJDKHBI OBITH
IIOCTPOEHbl Ha KOMILJIEKCHOM MCIOJIb30BAaHUM AHAJOTOBBIX U LU(POBBIX NpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHE UHTEPECA U CTPEMIIEHHS O0YYAIOIINXCS K HAYYHOMY M3Y4YEHUIO IIPUPO/IBI,
pPa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEIACTABICHUH O HAYYHOM MeETOJe IMo3HaHUus U  (HOpPMUpOBaAHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(¢hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3y4€HHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAbHbBIX 3aKOHOB (DPM3HKH;

(hopMHpoBaHHEe YMEHUH OOBACHATH SBJIEHUSI C UCIOJb30BaHWEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(hopMupoBaHKEe IPEICTABICHUN O posid GUUKH JUI Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX chepax Oyaymed mnpodecCHoHATbHON
NeATeNbHOCTH, CBSI3aHHBIX C (HU3UKOHM, MOJIrOTOBKA K JalbHEHIIEeMy OOY4YEHHIO B ITOM
HalpaBJICHUN.

JlocTikeHne 3TUX Lened oOecrneunBaeTcs peUIeHHeM CIEAYIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YPOBHE CPEIHEro o01ero oopa3oBaHus:

IpuoOpeTeHue CUCTeMbl 3HaHUH 00 0OOWMX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSX, BKJIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO GU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO GU3UKY U
3JIEMEHTHI acTPO(U3UKH;

(dbopMupoBaHHE YMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATUSA IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HHU;

OCBOEHME CIIOCOOOB pelIeHUs PA3IMYHBIX 33a]au C SIBHO 33/laHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOIIMX CaMOCTOATENIBHOE CO3JaHue (PU3MUECKOW MOJEIH, aJeKBaTHOU
YCJIOBHSAM 3aJ1aud, B TOM YHCJIE 33]a4 MHKEHEPHOI'0 XapaKTepa;

[IOHMMaHUe (PU3NYECKMX OCHOB M MPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO Cpey;

OBJIAZICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMUS U MPOBEICHUS (DU3NYECKUX
SKCMEPUMEHTOB, aHalW3a W MHTepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JAOCTOBEPHOCTU
MIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JAHME YCIOBUU JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKON
NESITEIBHOCTH;

pa3BUTHE HHTepeca K cepaM NpoPecCHOHATBHOMN NeSITeIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBum ¢ TpedoBanusimMu @I'OC COO yriyOnéHHBIN ypOBEHb U3yUEHUS yUEOHOTO
npeamera «Pu3nka» Ha YpoBHE CpefHero ooOuiero oOpa3oBaHusi BIOMpaeTCs 00ydaroIMMHUC,
IUTAHUPYIOIIMMHU TPOJIOJDKEHHE OOpa3oBaHUS M0 CHEUHATbHOCTAM (DU3HKO-TEXHUYECKOTO
npoduIIs.



Ha usydenue pusuku (yriryOon€HHBIN ypOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Heneno), B 11 kimacce — 170 vacos (5
4acoB B HEJICIIIO).

[Ipennaraemsiii B mporpamme 1o Gpusuke rnepedeHs 1ab0paTopHbIX U MPAKTHUIECKUX padoT
SIBJIICTCS PEKOMEHIOBAHHBIM, YYHTEIh JIEJIaeT BBIOOp IMPOBEICHHUS JTaOOPAaTOPHBIX padoOT U
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatOIIIXCsl.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTo NO3HAHUS NPUPOABI.

®uznka — (yHIaMeHTalbHasg Hayka o mpupoje. HaydHblil MeTon MO3HaHMS U METOJbI
UCCIEI0OBAaHUS (PU3NYECKUX SBJICHUH.

DKCIIEpUMEHT U Teopus B Mpoliecce Mo3HaHUs npuposl. HabmogeHne u skCciepuMeHT B
¢buzuke.

CriocoObl n3MepeHus: GU3NYECKUX BEIUYMH (aHAJOTOBBIE U IIU(PPOBbIE U3MEPHUTEIbHBIE
pUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT n3mMepeHuit Gpu3nyecKux BeIUUUH (a0CONIOTHAS. U OTHOCUTEIIbHAS).

MonenupoBanue (QU3NYECKUX SIBICHUH U MPOLIECCOB (MaTepuaabHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UeaTbHAS KUJIKOCTh, UACATBHBIN ra3, TOYSUHBIN 3aps). [ unoresa. duznueckuii
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTH. DU3ndeckas TeOpHsl.

Pone m mecto Qusuku B (GopMHpOBAHMM COBPEMEHHOW HAYyYHOM KapTWHBI MHpA, B
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

W3mepenune cuibl TOKa M HANPSDKEHUS B LEMH ITOCTOSHHOTO TOKA IPU MOMOLIM aHAJIOTOBBIX U
U(GPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LU poBoii 1aboparopueil o ¢usnke. IIpumepsl u3mepeHus pU3NUECKUX BETUUNH
IIPY IOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pazpen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXAaHMYECKOro JIBWKeHHsA. CucreMa
OTCYETA.

[Ipsimas u oOpaTHas 3a7ja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKUHH Ha OCH CHUCTEMBI KOOpIMHAT.
Tpaekropus.

[lepemerienue, ckopocTh (CpelHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTepUAIBHON TOYKH, UX MPOEKLIUU HAa OCH CHCTEMbI KoOopAuHAT. ClI0)KEHNE NEePEMEIEHUN U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE JBIKEHHE. 3aBUCUMOCTh KOOpJMHAT,
CKOPOCTH, YCKOPEHUS U IYTH MaTepUabHOW TOUKH OT BPEMEHH U UX TpapUKH.

CBoboaHOE najieHue. Y cKopeHne cB00o1HOro najieHus. Jpmxenue Tena, OpoIeHHOro Mo
YIJI0M K TOPU30HTY. 3aBUCUMOCTb KOOPJANHAT, CKOPOCTH U YCKOPEHHUS MaTepUaIbHONW TOYKU OT
BPEMEHU U UX IpaduKu.

KpuBonunelinoe nBukeHue. J[BUKeHNE MaTEpUAIbHONW TOUKH M0 OKPYKHOCTHU. YTJIOBas U
nuHeWHas ckopocTh. [lepuon m wacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeNnbHOE (TaHM€HIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.



TexHuueckre yCTpPONCTBA M TEXHOJOIMUECKHE IIPOLECCHI: CHUAOMETp, JABHKEHUE
CHapSIOB, IIETHBIC, IeCTePEHYATHIC U PEMEHHBIE MTepeIadr, CKOPOCTHBIC TU(THL
Jemoncmpayuu.
Mogenb cuctembl 0TCUETA, UILTFOCTPALIUS KWHEMATUYECKUX XapAKTEPUCTUK JIBUKCHUSI.
CriocoObI rccieI0BaHus IBUKCHUH.
Wnmroctpanust npefenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.
[IpeoOpa3oBanme IBUKCHHIA C UCTIOIH30BAHUEM MEXaHU3MOB.
[Tagenue Ten B BO3AyXe U B Pa3pexKEHHOM IIPOCTPAHCTBE.
Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpagnenue ckopocTH npy IBUKEHUHU IO OKPY>KHOCTH.
[IpeobpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.
CpaBHEHHUE MTyTEH, TPACKTOPUIL, CKOPOCTEN ABMKEHHS OJHOTO U TOTO K€ TeJia B pa3HbIX CHCTEMax
OTCYETA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.
N3ydeHre HepaBHOMEPHOTO JBUKEHHSI C LIENIbIO ONPEIENICHUS] MTHOBEHHON CKOPOCTH.
N3mepenune yckopeHuss NpH MPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JIBIDKCHHMH IO HAKJIOHHOU
IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU TIPU PAaBHOYCKOPEHHOM JIBIKECHUH.
W3mepenue yckopeHHs CBOOOJHOTO MajeHUs (PEKOMEHIOBAHO MCIOIb30BaHUE LU(POBOMH
nabopaTopun).
W3ydyenue naBMKEHUSA Tena, OpPOIIEHHOTO TOPU3OHTaNbHO. IIpoBepka THUMOTE3bl O NPSIMOMN
MIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AATBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TEa.
N3yuenune nBuxkeHns Teaa N0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH MepHo/ia 0OpalieHusl KOHUYECKOTO MasiTHUKA OT €ro MmapaMeTpoB.

Tema 2. /lunamuxa.

[Tepsriit 3akoH Herotona. MHepumanbHbie cUcTeMbI 0TcU€Ta. [IpUHIIMI OTHOCUTEIBHOCTH
lanmnes. HennepuumaabHble CHCTEMBI OTCUETA (OTIPEICTICHUE, TIPUMEDHI).

Macca tena. Cuna. [IpuHIUn cynepno3uiy CHll.

Bropoii 3akon HetoTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HeloTOHA 1719 MaTepuaibHBIX TOYEK.

3aK0H BCEMHUPHOTO TATOTCHHsI. DKBUBAJICHTHOCTh I'PABUTAIIMOHHOM U MHEPTHOM MacCHhl.

Cuna TsKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MMOBEPXHOCTBIO TUTAHETHI M OT reorpaduyueckord MUpPOTHL. J[BKeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, 1BmxKyIierocs ¢ yckOpeHHeM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHHS M CHIa TPEHHS IIOKOS.
Koadduiment tpenus. Cuna conmpoTHBIEHUS NpU ABMWKEHUU Tella B JKHIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUS.

JaBnenue. ['uapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: MOJIIIUIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CIYTHUKOB.

emoncmpayuu.

Habmtoenne ABMKEHUS TN B MHEPIMATBHBIX M HEMHEPIIMATBHBIX CHCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENIBHOCTH.

Kauenue nByx HMIMHAPOB WM HIAPOB PA3HON MACCHI C OJMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO
HEUHEPLUATBLHON CUCTEMBI OTCUETA.



CpaBHEHHE paBHOIECHCTBYIOIIEH TPUIIOKEHHBIX K TETy CHJI C IIPOU3BECHUEM MACChl T€Jla Ha €To
YCKOPEHME B UHEPLMAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3YJIbTaTEe B3aUMOAECHCTBUS TEL.

N3mepenne Macc no B3anMO/ICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NObEME U NAJACHUU.

IleHTpOOCIKHBIC MEXaHU3MBI.

CpaBHeHHE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI P IBUKCHUHU OpyCKa 110 HAKJIOHHOH IIOCKOCTH.
[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JBUKEHUS OpycKa 110 HAaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHO€ PACcCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B NMPYXUHE U PE3MHOBOM 00pa3slie,
OT uXx Aedopmariuu.

N3ydeHne nBUKEHMSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Uepe3 JErkuii OJIoK.
W3mepenne korpuiiMerTa TPEHUs Mo BEIUYHUHE YriIoBoro koddduirenta 3aBucumoct Frp(N).
HccnenoBanue nBKEHUS Opycka MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM KO3(PPHUIIEHTOM
TpEeHHUSI.

W3ydeHue nBuKeHMs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpallaTelbHOE JBWKEHUE TBEPJOTO Tea.
MoOMEHT cuibl OTHOCHUTENBHO OCH BpaileHus. [Inedo cumbl. CriokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBeCHs TBEPIOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InNuyHOE PaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTyarbie KOHCTPYKLIMH.

emoncmpayuu.

VYcnosus paBHOBecus. Buabl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadopamopnsvie padomul, RPAKmMuUKym.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALLICHHUS.
KoncTpynpoBanue KpOHIITEHHOB U PACUET CUJT YIPYTOCTH.
N3yuenue ycToMunBOCTH TBEPAOTO TEJIa, UMEIOILIErO IUIONIA/lb ONIOPHI.

Tema 4. 3akonwl coxpanenus 6 MexaHuke.

NmMnynbc mMaTepualibHOM TOYKH, CUCTEMBl MaTepHalIbHbIX TOuyeK. LleHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbC cuiibl 1 M3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYyJIbCa.

PeaktuBHOE nBMXKEHNE.

MomeHT uMmnynbca MarepuanbHON ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
HMITyJIbCa B LIEHTPAJIbHBIX MOJISIX.

Paborta cuibl Ha MajgoM W Ha KOHEYHOM nepemenieHuH. ['padudeckoe mpeacraBieHne
paloThI CUJIBIL.

MOIIHOCTH CHUIIBL.

Kunernueckast sHeprus marepuajgbHOM TOUkd. Teopema 00 HM3MEHEHMM KHHETUYECKOMH
SHEPrUU MaTepUaAIbHON TOUKH.

[loTeHnmanpHple U HemoTeHUUaNbHbIE cuibl. IloreHnmanbHas sHeprus. IloTennumanbHas
SHEprus ynpyro J1ehpopMHUpOBaHHOW NpyKuHBI. [loTeHIMaNbHAs SHEPrHs Tela B OJHOPOTHOM



rpaBuUTallMOHHOM ToJie. [loTeHnuanbHas sHEprus Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpH U BHE 11apa). Bropas kocmuueckas cKopocThb. TpeTbst KoOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymiM i WACAIBHOM MKUJKOCTU KakK CJIEACTBHE 3aKOHA COXPAaHCHMS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.
3aK0H COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepeHne MOIHOCTH CUIIBL.

N3menenue sHepruu Tea npu COBEPIICHUN padOTHI.

B3anMHbIe peBpaleHnss KHHETHYECKON M MOTEHIMAIILHOM SHEPI UM P IEHCTBUU HA TEJIO CUIIBI
TSDKECTH U CUJTBI YIIPYTOCTH.

CoxpaHeHne SHepTuu Ipu CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKmuxym.
N3Mepenne uMminynbca Teaa mo TOpMO3HOMY IYTH.

N3mepenue cuitbl TSTH, CKOPOCTH MOJIETTH SJIEKTPOMOOWIISI U MOIITHOCTH CHJIBI TATH.
CpaBHEHHME U3MEHEHHS HMITYJIbCa TEJIa C UMITYJTbCOM CHITBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA NIPU YIIPYTOM B3aMMOJICHCTBHM.

H3Mepenne KWHETUYECKOW SHEPTUM TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHME U3MEHEHHSI IOTCHIIMAIEHON YHEPTUHU MPYKUHBI C pa0OTON CUIIBI TPEHUSI.
Omnpenenenre pabOThI CHIIBI TPEHUS MPU ABMXKEHUU TeJla M0 HaKJIOHHON TJIOCKOCTH.

Pa3znea 3. MoJieky/isipHasi pu3uKa 1 TEPMOJIMHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIEC TIOJOKEHHUSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienu CTPOCHUS T'a30B, KUJIKOCTEH U TBEPIBIX TENT U OObSICHEHHUE CBOWCTB
BEI[ECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepbl MoJiekyn (atomoB). KomumdectBo
Bemectsa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenb naeanbHOro ra3a B MOJEKYJIIPHO-KMHETHUECKOW TEOPHH: YACTULIbI ra3a JBUKYTCS
Xa0TUYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYIOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmanelipona. AOconroTHas TeMIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon [anerona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJTMYEeCTBOM BellecTBa. [ paduueckoe mpeacraBieHre U30MPOIIECCOB: U30TEPMa,
n30xopa, u3obapa.

CBs13b MEXK 1y IaBJICHUEM U CPEHEN KUHETUYECKOM SHEPTUEN OCTYNaTeIbHOTO TEMIOBOTO
JIBUKEHHS MOJIEKYJ MECaTBbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJIEKYIISIPHO -KUHETUYECKOW TeOpUU
UJeabHOTO Ta3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOM 3Heprueil NoCcTynaTeIbHOTO TEIIOBOTO JIBUKEHHUS €€ YacTHIl.

Texnudeckre ycTpoiicTBAa M TEXHOJOTHUYECKHE TIPOIECCHI: TEPMOMETP, OapoMeTp,
MOJy4eHHUE HAaHOMAaTEPHAJIOB.

emoncmpayuu.



Mopenu IBUKEHHUS YaCTHUIl BELIECTBA.

Monens OpOYHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anmuchi0 peaibHOTO OPOYHOBCKOTO JIBHYKEHUSI.
Huddysus xuakocreit.

Monens onbita LlTepHa.

[IpuTsikeHne MOJEKYIL.

Mogenu KpUCTAITMYECKUX PEIIETOK.

Habnronenue u nccieoBanue H30IpoIIeCcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

UccnenoBanue mpoiiecca yCTaHOBJICHUS TEIUIOBOTO PABHOBECHSI MPH TEIIOOOMEHE MEXIY
ropsiueil ¥ XOJIOJHOM BOJOM.

N3yuenne wum3oTepMuyeckoro mporecca  (PEKOMEHJIOBAHO  HCMOJIb30BaHUE  MHUGPPOBOH
nabopaTopun).

N3ydenune n30XopHOTO mpoiecca.

N3yuenue nzobapHoro npoiiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmonnuamuaeckas (T]1) cucrema. 3agaHue BHEITHUX YCIOBUH JTsI TEPMOTMHAMHYECKOM
cucteMbl. BHenrare u BHyTpeHHUE mapaMmeTphl. [lapameTpsl TepMOIMHAMUYECKON CHCTEMBI KakK
CpeIHUEe 3HAYCHUS BEITUYNH, OMMCHIBAIONINX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmoaunaMuxu. CaMompou3BOIbHAS pPeslaKcaiis TePMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrOo rasa B TEPMOJAMHAMUKE — CHCTEMa YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpAKEHHUE ISl BHYTPEHHEW SHEPruu. Y CIOBUS MPUMEHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauus YacTUll, BBICOKME TeMmmeparypbl. BrlpaxeHue mis
BHYTPEHHEHN SHEPruy OJHOATOMHOI'O MJEAIIBHOIO rasa.

KBasucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Termonepenaua kak crnoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TepMOJIMHAMHUYECKON
cucteMbl 6e3 coBepieHus padboTel. KoHBeKIus, TEMIONPOBOIHOCTD, U3ITyYCHHE.

KomnuectBo Temnotel. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra CropaHus TomuiMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabaTHoM mpoiiecce.

[lepBrlii 3ak0H TepMogMHAMUKU. BHyTpeHHss sHeprusa. KonuuecTBo TemioTsl 1 padoTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUH TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH [UIsi PAaBHOBECHBIX IIPOILIECCOB: 4YE€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHUYECKOW CHUCTEMBbl MPOXOJUT €JUHCTBEHHas aauadaTta.
AGcomoTHas TemMmeparypa.

Bropoii 3akoH TepMOJAMHAMUMKHU JJI HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT OoJiee XOJIOAHOTO Tena kK Oosiee Harpetomy 6e3 kommneHcanuu (Kiaysumyc).
HeobGpaTumocTh TpUpOIHBIX TIPOIECCOB.

[Ipunnune! gevictBus Teniaossix MamuH. KIIT/.

MakcumanbHoe 3Hauenue KITJI. Hukn Kapho.

DKOJIOTHYECKHE aCHEeKThl MCIOJIb30BaHUS TEIUIOBBIX ABUrateneil. TemnoBoe 3arps3HeHue
OKpYXaIollel Cpebl.

TexHuueckre yCcTpOMCTBAa M TEXHOJIOTMYECKUE MPOLIECCHI: XOJOAUIBHUK, KOHIUIIMOHED,
U3eNbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA, TONyYEHHE CBEPXHU3KHUX



TEMIIepaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJIOB C UCIIOJIb30BAHUEM TEIUIOBOTO HAacoca,

YTUIU3alUs OMOOPTaHUIECKOTO TOTUTUBA JJIsl BRIPAOOTKH «TETLIOBOM» M SJICKTPOIHEPTHH.
Jemoncmpayuu.

N3menenne TemmnepaTypsl Ipu auadaTHueCcKOM pacIInpEHUH.

Bosgymnoe orauso.

CpaBHeHHE YICIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHECHHSI BHYTPEHHEH SHEPTHUU.

UccnenoBanue agunabaTHOro mpoiiecca.

KomnbrorepHbie MOJI€TM TETIOBBIX IBUTATENICH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue yaenbHOM TeII0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOrO mporiecca.

N3yuenne B3aMMOCBS3HM SHEPTHH MEKMOJICKYISIPHOTO B3aUMOICUCTBHS U TEMIIEPATYPhl KUTICHUS

KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoowvl.

[TapooOpa3zoBanne u KoHAeHcaus. Vicmapenwe wu kumeHue. YenpHas TeIUioTa
napooopa3zoBaHusl.

Haceimmennsie 1 HeHacwlmeHHbIE mapbl. KadecTBeHHass 3aBUCHUMOCTh IIOTHOCTH M
JABJICHUST HACBHIIIEHHOTO Tapa OT TEMIIEpaTyphbl, UX HE3aBUCUMOCTH OT 00BEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JIAaBJICHUS B KUIKOCTH.

BrnaxHocTh Bo3yxa. AGCOIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOTIUS CBONCTB KPUCTAIIOB.
[TnaBnenue u KpucTauM3aus. Y aelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmaruu tBEpHOTO Tenma. Pactsokenue m cxarume. Cosur. Moayns FOnra. Ilpenen
ynpyrux nedopmarmii.

TemoBoe pacummpenue KUAKOCTEH U TBEPABIX Tell, 00BEMHOE U JIMHEHHOE PAaCUIUpEHHUE.
AHrapMOHHU3M TEIUIOBBIX KOJeOaHUI YacTHUIl BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM ypPOBHE).

[IpeoOpa3zoBanue sHEPTUH B (Pa30BBIX MEPEXOAAX.

YpaBHeHHE TEIJIOBOTO OanaHca.

[ToBepxHnoctHOe HaTsbKeHUe. KoadduiueHT noBepXHOCTHOrO HaTsKeHus. KanusisipHele
sBiieHus. J[aBneHue noj UCKpUBIEHHON MOBEPXHOCTHIO kuAkocTu. dopmymna Jlamnaca.

Texuuueckre ycTpoilcTBA U  TEXHOJOTHYECKUE IMPOLIECCHI: IKUAKHE KPUCTAILIBL,
COBPEMEHHBIE MaTEPUAJIBL.

Hemoncmpauuu.

TennoBoe pacimupenue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHUKE€HHOM JIaBJICHUH.
N3mepenue cuibl NOBEPXHOCTHOTO HATSKEHUSI.
OMBITHI ¢ MBUIBHBIMU TJIEHKAMM.

CmauuBanmue.

Kanunnsipueie siBneHust.

Mopenu HEHbIOTOHOBCKOM YKHUJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTAILIMYECKOTO BEILIECTBA.
Bunsr nepopmaruii.

Habmronenue manbix gegopmaruii.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.
N3yuenne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.
N3mepenue yaenbHOM TeIIOTHI IUIABJICHUS JIbAA.
N3yyeHue CBONCTB HACBILICHHBIX IIAPOB.
N3mepenue abCoOTHON BIaKHOCTU BO3lyXa U OLIEHKA MAcChl [1apOB B IOMELLIEHUU.
N3mepenne koa¢ppuiinenTa noBepXHOCTHOTO HATHKEHUS.
N3mepenue moayns FOnra.
HccnenoBanue 3aBUCUMOCTH ieOopMaIi PE3MHOBOTO 00pasiia OT MPHIIOKEHHON K HEMY CHIIBI.

Pasnen 4. DiiekTpoanHaMuKa.

Tema 1. Inekmpuueckoe none.

DOnexTpuszanus Tea U e€ MposBIIEHUsA. DJNEeKTpUYeckuil 3apsan. [[Ba BuAa 3IEKTPUUYECKUX
3apsnoB. [IpoBOIHUKH, TUANEKTPUKU U TIOTYIPOBOAHUKHU. DIIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHUs SJIEKTPUUECKOTO 3apsia.

BsaumopneiictBue 3apsioB. Toueunsle 3apsaasl. 3akoH KynoHa.

Onexrpuueckoe noje. Ero aelicTBrue Ha 3EKTPUUECKUE 3apsi/bl.

Hanpsok€anocts  anektpudeckoro mostst. [IpoOubiit 3apsa. JluHum HanpsbkEHHOCTH
ANEKTPUYECKOTO N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaTBHOCTD 3JEKTPOCTATHYECKOTO MMOJiA. Pa3HOCTh MOTEHLMANIOB M HAaNpshKEHUE.
[ToTenumanpHas sHEprus 3apsiia B IEKTpOCTaTHUECKOM Mouie. [loTeHIman 3JeKTpocTaTH4ecKoTro
nosist. CBA3b HANPSDKEHHOCTH TOJISL M PA3HOCTH MOTEHIMAJTIOB YIS 3JIEKTPOCTATUYECKOTO MOJIs
(KaK OJHOPOJHOTO, TaK U HEOJAHOPOIHOIO).

[TpuHIUIT Cynepno3uIuy AIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsukeHHOU cdeprl. [lome paBHOMEpHO
3apsOKEHHOTO 1Mo 00BhEMy mmiapa. [lone paBHOMEpPHO 3apsHKEHHONW OECKOHEYHOW TIOCKOCTH.
KapTtunb! nuHuii HanpsHKEHHOCTH ATUX MOJIEH M AKBUITOTEHIIMAIBHBIX IOBEPXHOCTEM.

[IpoBOAHMKY B 3MEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apPsI/I0B.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJI€. J{U3aeKTpudecKkas MIpoOHUIaeMOCTh BEIIECTBA.

Kounpnencarop. DneKTpoE€MKOCTh  KOHJEHCATOpa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOPA.

[MapannensHoe  coenuHeHue  KouaeHcatopoB.  [locnenoBartenbHoe — coeqUMHEHHE
KOHJICHCATOPOB.

DHeprus 3apssKeHHOTO KOHASHcaTopa.

JIBr>keHue 3apsiKEHHOM YaCTUIIbI B OJTHOPOJHOM BJIEKTPUUYECKOM TI0JIE.

TexHnueckre ycTpoiiCTBa M TEXHOJOTMYECKHE IPOLECCHI: 3JIEKTPOCKOI, IEKTPOMETP,
ANIEKTPOCTaTHYECKAs 3aIlIUTa, 3a3eMJICHHE JICKTPONPHUOOPOB, KOHICHCATOPHBI, reHepaTop Ban ae
I'paada.

Hemoncmpauuu.

YCeTpOUCTBO U IPUHLUIT JAEHCTBUSA DJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE MO0JIE IBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocraTudeckoro reneparopa (Ban ne I'paada).

[IpOBOIHUKH B DJIEKTPUYECKOM TI0JIE.

DneKTpocTaTUYecKas 3alluTa.

YCTpoKCTBO U ACMCTBUE KOHAEHCATOPA MTOCTOSSHHOM U IEPEMEHHONU EMKOCTH.
3aBUCUMOCTh 3JIEKTPOEMKOCTHU IUIOCKOTO KOHJIEHCATOpa OT IUIOUIAAM IJIACTHUH, PACCTOSHUS
MEXIAY HUMU U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprusi AMEeKTPUUECKOro MOJIs 3aps’KEHHOTO KOHIeH caTopa.

3apsiika ¥ pa3psiika KOHJIEHCATOpa Yepe3 Pe3nucTop.



Yuenuueckuii sxkcnepumenm, nadopamopusvie padbomot, nPAKMUKyMm.
OreHka cuil B3auMOCHCTBUS 3apS>KEHHBIX TEJl.
HaGmonenne mpeBpalieHuss SHEPTUU 3apsOKEHHOTO KOHJCHCATOpa B JHEPrUI0 U3ITYYCHHS
CBETOIMO/1a.
N3yuenune nmpoTekanus ToKa B LIETIH, COACPKAIIEH KOHACHCATOP.
Pacnipenenenrie pasHOCTH MOTCHUHAIOB (HANPSHKEHUSI) TMPH TOCIEAOBATEIIBHOM COCIUHEHUHN
KOHJICHCATOPOB.
UccnenoBanue paspsiga KOHACHCATOpA Y€pE3 PEe3UCTOP.
Tema 2. Ilocmoannwiit IneKmpuiecKuili mox.
Cuna Toka. [IocTOSIHHBIN TOK.
VYcnoBus CyIIECTBOBAHMSI TOCTOSTHHOTO —AJIEKTPUYECKOTO TOKa. VICTOUHWKHM TOKA.
Hanpsokenne U u DJ1C é&.
3axon Oma Juid yyacTKa LenH.
DNEKTPUYECKOE COTIPOTUBIIEHUE. 3aBUCUMOCTH COITPOTUBJICHHS OJHOPOHOTO ITPOBOIHUKA
OT €ro JUTMHBI U TUIONIA/IX MMOTIEPEUHOTO CeUeHUs. Y IeTTbHOE COTIPOTUBIICHNE BEIECTBA.
[TocnenoBarenbHOe, TapaieIbHOE, CMEIIAHHOE COCTUHEHWE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX 3eKTpuueckux uenei. [Ipasmia Kupxroda.
Pa6ora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna.
MONTHOCT JEKTPUIECKOTO TOKA. TerioBast MOIITHOCTb, BBIZIEsIEMast Ha PE3UCTOPE.
O/1C u BHyTpeHHee CONPOTUBIICHUE UCTOYHHKA ToKa. 3akoH OMa Jyist OJIHOH (3aMKHYTOM)
ANEKTPUYECKON 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTkoe 3aMbIKaHuE.
KonzeHcarop B 11enu NOCTOSIHHOTO TOKA.
TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: aMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK FNEKTPUIECKON SHEPTUU.
Hemoncmpayuu.
N3mepeHue cuibl TOKa U HAaPSHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT HANPSDKEHUS JJI PE3UCTOPA, JIAMITbl HAKAIMBAHUS U
CBETOHMO/1a.
3aBUCUMOCTb CONPOTUBJICHUS IUJIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBIL, TUIOLIAIN TONIEPEUYHOTO
CEYEHMS U MaTepHaa.
HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIPOTUBIICHUS ITPU IIOCTOSIHHOM HaIPSIKEHUU.
[Ipsmoe wusmepenne DJIC. KopoTkoe 3aMblkaHUE TallbBAHMYECKOTO HJIEMEHTA W OIEHKa
BHYTPEHHETO COIPOTUBIICHUS.
Crioco0Obl coeiMHEHUST ICTOYHUKOB Toka, DJIC Oarapeii.
HccnepnoBanue pa3HOCTH MOTEHUIMATIOB MEX/1Y IMOJIOCAMUA UCTOYHUKA TOKA OT CUJIbI TOKA B LIEIH.
Yuenuueckuii sxkcnepumenm, nadvopamopusvie padomul, RPAKMUKYM.
HccnepoBanue cMeNIaHHOTO COEIUHEHUS PE3UCTOPOB.
N3mepenune yaenbHOTro CONMPOTUBIEHUS TPOBOTHUKOB.
HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS [T JIAMITbl HAKaIUBaHMUSL.
YBenuueHue npesenna u3MepeHus amrnepMmerpa (BoIbTMETpa).
N3mepenne 3/1C u BHYTpEeHHETO CONPOTUBIIEHUSI HICTOYHUKA TOKA.
UccnepoBanue 3aBucumoctu J/[C ranmbBaHMYECKOro 3J€MEHTa OT BPEMEHHM MPU KOPOTKOM
3aMBIKaHUU.
HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX/1Y MOIOCAMUA HCTOYHUKA TOKA OT CUJIBI TOKA B LEMH.
HccnepoBanue 3aBUCMMOCTH MOJIE3HON MOIIIHOCTHA UCTOYHHMKA TOKA OT CHJIbI TOKA.
Tema 3. Toku 6 paznuunvix cpeoax.



DnexTpuuyeckass MNPOBOAMMOCTb PpA3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  CONPOTUBIEHUS  METANIOB  OT  TEMIIEpPaTypBhl.
CBepX1mpoBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHas IPOBOJUMOCTb IOJYIIPOBOJAHHUKOB.
CroiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DONEeKTpUUYECKUN TOK B AJEKTPOJIUTAX. DJIEKTPOJUTUYECKAs JUCCOLUALUSA. DIEKTPOJIU3.
3axonsl apazest JUIsl JIEKTPOIU3a.

OnekTpuueckuif TOK B raszax. CaMOCTOSTENBHBIA M HECAMOCTOSITENIBHBIN paspsi.
PaznuuHble TUIIBI caMOCTOATENBHOTO paspsiaa. Monuus. [1nazma.

Texnuueckne yCTpoHCTBa U MPAKTUYECKOE TPUMEHEHHWE: Tra3opa3psiiHble JIaMIIbl,
AJIEKTPOHHO-Iy4eBasi TpyOKa, MOIYHPOBOAHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, (POTOAUOL,
CBETO/IMOJ, TallbBaHWKa, paQUHUPOBAHUE MEIU, BBbIIUIABKA AJIOMUHHUSA, AJIEKTPOHHAS
MUKPOCKOTIHSL.

Hemoncmpayuu.
3aBUCUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTE ANIEKTPOJIUTOB.

3akoHbI 3nekTponn3a Papanes.

HckpoBoii pa3psa 1 IpOBOIUMOCTh BO3yXa.

CpaBHeHHE MPOBOIUMOCTH METAIJIOB U MOJIYIIPOBOIHUKOB.
OAHOCTOPOHHSISI POBOIUMOCTD JHOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

Ha6nronenue anexkrponusa.

N3mepenue 3apsina ONHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

DuU3n4YecKNi NPaKTUKYM.

Crnioco6bl n3MepeHus pU3NYECKUX BEIUYMH C UCIOJIb30BAaHUEM AHAJIOIOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE H
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  MU3MepeHMH  (u3nueckux BequdyuH. OlLleHKa  TpaHHuI
MOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIE0BAHUM 3aBUCUMOCTEN (PU3UUECKUX BEJIMYHH,
IIPOBEpKa MPEATIOKEHHBIX T'MIoTe3 (BbIOOp M3 padoT, OMMCAHHBIX B TEMAaTHYECKUX pazjieax
«Y4eHN4eCKUi SKCIIEPUMEHT, J1JaOOPaTOpHbIE pabOThI, IPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢uszuku yriay6nénHoro ypoBHs B 10 kiacce oCyIIecTBISIETCS ¢ yYETOM
CoJiepKaTeNbHbIX MEKIPEIMETHBIX CBsi3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemmnvie nonamusa, C6A3aHHbIE C UFYUEHUEM MEMO006 HAYUHO20 NOZHAHUA:
sBJIEHHE, HAy4HbIM (akT, rumotesa, (usnyeckas BeTUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
9KCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTENBHbIE
npubopsl, nudposas gadoparopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuil. JluneiiHas ¢yHkius, napabona,
runepboia, ux rpaduku u ceoicTa. TpuroHomeTpuueckue GyHKIUN: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpHl M MX MPOEKIUH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozcua: mexannueckoe JBIKEHUE B )KMBOH npupoje, muddysus, ocmoc, TerioooMeH
KUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKPY)KAIOIIEH  Cpeapl,  yTHUIM3ALUs



OMOOPTraHMYECKOTO TOIUIUBA JJISi BHIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPTUH, IMOBEPXHOCTHOE
HaTsKCHUC U KAITMJUUIAPHBIC SABJICHUS B IPUPOJAC, DJICKTPUUCCKUC ABJICHHUA B JKUBOM mnpuponae.

Xumua: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHAsI Macca, MOJyYeHHEe HAaHOMATEPHUaJloB, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U
ra3oB, JKUJKHE KpPHUCTaUIbl, DJJEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJHMTHUYECKAS
aucconuanys, raibBaHuKa, 3JICKTPOHHAA MUKPOCKOIIHA.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHKE IBUKEHUH C UCII0JIb30BAHUEM MEXAaHU3MOB, YUET CyXOro U
KUAKOTO TPEHHUsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMHU (KpOHIUTENH, peméryarbie
KOHCprKIII/II/I), HCIIOJIb30BAHUC 3aKOHOB COXPAHCHUA MCXAaHWKU B TCXHUKC (FI/IpOCKOH, BOI[OMéT
W Jpyrue), JBUraTelhb BHYTPEHHETO CropaHus, HapoBas TypOuWHA, OBITOBOM XOJIOAWJIbHHK,
KOHAWIIUOHED, TEXHOJIOI'NH IMOJIy4CHUA COBPEMCHHBIX Marcpuraios, B TOM qucJie
HAaHOMAaTepUalIOB, M  HAHOTEXHOJIOTHH,  DJIEKTPOCTAaTUYEeCKas  3al(uTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, TA30PA3PAIHBIC JTAMIIBI, TOTYITPOBOJHUKOBBIE MPUOOPHI, TaIbBAHHKA.

11 KJIACC

Pasznesa 4. DiiekTpoaMHamMuKa.

Tema 4. Maznummnoe none.

B3anMoselicTBre MOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE MOJe.
Bekrop marauTHOM MHAYKIHH. [I[pHHIMN Cyniepno3uiy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
WHIYKIUH.

MarautHoe mojie TPOBOJAHHMKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKH M KPYrOBOIO
BuTKa). OmbIT Dpcrena.

Cuna Amrniepa, €€ HanpaBJICHUE U MOTYJb.

Cuna JlopeHma, e€ HampaBiI€HHE MU MOJIYJb. JIBMKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

MarnuTHOe noJie B Bemectse. @eppoMarHeTHKy, napa- U IUaMarHeTUKH.

TexHuueckre yCTpOWCTBA M TEXHOJOTMYECKHME IIPOLECCHI: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETp, 3JIEKTPOABHUraTelb SkoOH, yCKOpUTENIU
3JIEMEHTapHBIX YaCTHII.

emoncmpayuu.

Kaptuna nuHMII WHAYKIMM MarHUTHOTO TIOJIA TIOJIOCOBOTO H  MOJKOBOOOpPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kapruna nuHMII MarHMTHOM WHAYKUMUA TOJsA JUIMHHOTO NPsIMOTrO IPOBOJHUKA U
3aMKHYTOT'O KOJIbIIEBOTO ITPOBOJIHUKA, KATYIIKUA C TOKOM.

B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

Habmronenue ABMKEeHUS MydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHIMT AeHCTBUS 2MEKTPOUMEPUTENBHOTO TPUOOPA MATHUTOIIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnegoBanne MarHUTHOTO MOJIst HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

HccnenoBanue AeiCTBUSA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIBI TOKA.

OnpeneneHre MAarHUTHOM MHAYKIIMM HAa OCHOBE MU3MEPEHMsSI CHIIbI AMIiepa.



Tema 5. Inekmpomaznumnan uHOYKyuUs.

SIBnenue snekTpoMarHuTHOM MHAYKUMU. [loTok Bekropa MarHutHON uMHaykuuu. DJ(C
MHIYKLIWU. 3aKOH 3J1eKTpoMarHuTHoi unaykuuu @apanes. Buxpesoe anekrpuueckoe nose. Toxku
dyxo.

OJ1C uHaYyKIMKA B TPOBOJHUKE, TBIKYIIEMCS B OJIHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

NunyktuBHOCT. Karymka HMHIYKTHBHOCTM B LENM IOCTOSHHOIO TOKa. JSIBieHue
camouHaykiuu. JJ1C caMOMHTyKITUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpoMCTBa U TEXHOJIOTHYECKUE TIPOIIECChI: MHAYKIIMOHHAS TI€4b, COJICHOUI,
3aIIUTa OT AJICKTPU3AIMHU TEJ NMPU JBUKEHUN B MAarHUTHOM T0Jie 3eMJIH.

Jemoncmpayuu.

HaGnronenue siBneHust 2eKTPOMArHUTHONW WHYKITUH.

Uccnenoanue 3aBucumoctu DJ1C HHIYKIIUU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenne MaruuTa B aTlOMUHHEBOU (METHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/[C caMOMHIYKIMHA OT CKOPOCTH MU3MEHEHHs CHIIbI TOKa B
TICTIN.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

HccnenoBanue sBIIEHUS 3J€KTPOMArHATHOM MHIYKIIMH.

OrnpeneneHre HHIYKIUHA BUXPEBOIO MATHUTHOTO MOJISL.

HccnenoBanue sBIIEHNS CAMOUHIYKIIUH.

CO6opka MoeNH 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

l'apmonnueckue  kosebanus. KuHemarmdyeckoe W~ JUHAMHUYECKOE  OIMCAHHE.
DHepreTuyeckoe onucaHue (3aK0H COXpaHEHUsI MEXaHUYECKOM sHeprur ). BeIBo AMHAMUYECKOTO
OTHCAHUS TAPMOHUYECKUX KOJIEOaHUM U3 UX SHEPreTUYECKOro U KHHEMaTHYECKOrO OMHCAHMUSL.

Amruutyna u ¢dasza kosnebanuii. CBs3p aMIUTMTYABl KOJICOAHWH HMCXOJHOW BEJIIMYUHBI C
aMIUIUTyIaMU KoJieOaHui e€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora xonebanuii. [lepuon Maneix cBOOOAHBIX KOJIeOaHUIT MaTEMaTHUYECKOTO
MasTHUKa. [lepros cBOOOTHBIX KOJeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTre o 3aTyxarmux koilebanusx. BeinyxaeHHsie koieOanus. Pesonanc. Pezonanchas
KpuBas. Brnusinue 3aTyxaHus Ha BUJl pe30HAHCHOU KPUBOMl. ABTOKOJIE0aHUSI.

TexHnueckre yCTpONCTBA M TEXHOJIOTMUECKHE IPOLECChl: METPOHOM, Yachl, KayelH,
MY3BIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

emoncmpayuu.

3anuch K0i1e0aTeIbHOTO ABMKEHUS.

Habmronenne He3aBUCHMOCTH TIepHOJIa MaJIbIX KOJICOaHU I'py3a HA HUTU OT aMIUTUTY/IBI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MEpHOJa CBOOOTHBIX KoJIeOaHun
OT COIPOTHUBJICHHUS.

UccnenoBanue konebaHUil Tpy3a HA MAacCUBHOW MPYXHHE C IENbi0 (OPMHUPOBAHUS
MIpeJICTaBICHHU 00 UeaIbHON MOJIENN MIPY)KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsS SHEPTUHU MPU KOJIeOaHUIX Tpy3a Ha MPYyKUHE.

HccnenoBanue BBIHYKICHHBIX KOJCOAHU.



Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenune nepuoa cBOOOIHBIX KOJICOAHUI HUTSHOTO M MPY>KUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB IBMKCHUS TeJla B X0JI¢ KOJIeOaHU Ha yIIpyroM MojBece.

W3yueHue nBUKEHMSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue YHEPTUH B IPY’)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOUINX KOJICOAHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznummsle Ko1edanus.

KoneGarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
kojebaTenbHOM KoHType. ®Popmyna TomcoHa. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHCATopa C
aMIUIUTYI0M CHJIbI TOKA B KOJ1€0aTEJIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxamomue 53JIeKTPOMAarHUTHbIE KojeOaHus. BbIHYX/JE€HHbIE 3JIEKTpPOMAarHWTHBIE
KoJieOaHusl.

[IepemeHHBIIT TOK. MONIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYIHOE W JEHCTBYIOIIEE
3HAYEHHUE CHJIbI TOKA M HaNpsHKEHUs IPU pa3IudyHoON (GopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHyconJaIbHBIA NTEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa HHIYKTUBHOCTH
B LIENIM CHHYCOUAAIBHOIO MIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe30HaHC HanpsyKeHNH.

Wneanvupiii Tpanchopmarop. [IponsBoacTBo, mnepenaya v noTpeOiIeHUE SIEKTPUUYECKOM
SHEPrHUH.

OKOJIOTUYECKUE PUCKHU IPU IPOU3BOACTBE 3JIEKTpO3HEpruu. KynbTypa HCIOIB30BAHMS
ANEKTPOIHEPI U B IOBCEAHEBHOM KU3HU.

TexHuyeckne yCTpONCTBA M TEXHOJOTHYECKHUE TMPOLECCHI: AIEKTPUUECKUH 3BOHOK,
re€HepaTop NEPEMEHHOTO TOKA, IMHUU AJIEKTPOIepeaay.

emoncmpayuu.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHuUsI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJI€OaHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcorpaMmbl JIEKTPOMArHUTHBIX KOJICOaHUH.

I'enepaTop He3aTyXarOMMX IEKTPOMATHUTHBIX KOJICOaHUIA.

Mogenb 37eKTpOMarHUTHOIO FeHepaTopa.

BrinykaeHHble CHHYCOUIaIbHbIE KOIeOaHusI.

Pe3ucrop, kaTyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc npu mocnenoBaTeIbHOM COEOUHEHUM PE3UCTOPA, KAaTYyIIKHM WHAYKTUBHOCTH U
KOHJIEHCATopa.

YCTpoHCTBO U MPHUHIIUIT JEHCTBUS TpaHChopMaTOopa.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKA 4epe3 MOCIENOBATEIbHO COCIUHEHHBIE KOHACHCATOP,
KaTyIIKY ¥ PE3UCTOP.

HaGnroneHnue 31eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL.

MexaHn4yecKUEe BOJIHBI, YCJIOBHMsSI MX paclpocTpaHeHus. [lomepedynsle W NpoaosbHBIE
BoJHBI. Ilepuoa, ckopocTh pacnpocTpaHeHus U JUIMHA BOJHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpaskeHHe, IpeoMIIeHUE, UHTepPepeHINS U TUDPAKLIUSL.



3Byk. CkopocTs 3ByKa. I pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymOBO€ 3arpsA3HEHUE OKPYKAIOIIEN CPEBI.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBMSI M3IYy4EHMS SJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
OpHEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMAarHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIICHUE, MOJIApU3aLus,
uHTephepeHIHs 1 AU(PaKIHSL.

[Ilkana 3M€KTPOMArHUTHBIX BOJIH. [IpyMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHNBI pagroCBsI3u U TeNneBUACHUA. Paguomokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPE/Ibl.

TexHuueckue ycTpoiicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pagap, paguoNpUEMHHK, TeJEeBU30p, aHTeHHa, TtenedoH, CBY-meusb, ynbTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmtonenue oTpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHnu u AuGpakiiy MEXaHUUYECKHUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa ynabTpa3ByKa U €10 IPUMEHEHHE.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOHW M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HHE, IPEIOMIICHHUE,
noJsipu3anus, tudpakius, HHTep(epeHIns..

O6napyxeHue nH(ppakpacHOTO U YIbTPa(hUOTIECTOBOTO U3TyUECHUH.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsimonuHeliHOE pacnpocTpaHeHUE cBeTa B OJHOpoJHOM cpene. Jlyd cera. ToueuyHsblit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300paK€HU B IUIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCONIOTHBIM IOKa3aresb
npenomiieHua. OTHOCUTENbHBIM MOKa3aTenab npenomieHus. [locTossHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0JEe MOHOXPOMATHYECKOTO CBETa YEpe3 rpaHully pazzienia
JBYX ONITHYECKUX CPENL.

Xon nyueit B npusme. ucnepeus ceera. CiioxxHblil coctaB Oenoro cera. LIger.

ITonnoe BHyTpeHHEEe oTpaxkeHue. [IpenenbHbIi yroi MoIHOro BHYTPEHHETO OTPasKEHUSI.

CoOuparoniue ¥ paccewBarolue JHUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasi CHUJa TOHKOM JMH3bI. 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHUS TOHKOH cdepuueckoit
JIMH3BI OT €€ T€OMETPUM M OTHOCUTENBHOTO TIOKa3aTelIsl IPEJTOMIICHUS.

dopmysia TOHKOM JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xoa Jtyya, IpOIIEANIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKON OCH.
[TocTpoenue n3o0pakeHM TOUKU M OTpe3Ka MPsSMON B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3aX
UX CUCTEMAX.

Ontuueckue npudopsl. Pasperiaronias cnocoOHocTh. [1a3 kak onTHYecKast CUCTEMA.



[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas onrtuka. WuTepdepeniusi cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOJI0IEHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTEPQEPEHIIMOHHOW KapTUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMepsI Ki1accn4eckux HHTeP(HEPEHIIMOHHBIX CXEM.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCUMYMOB TIPH MaJCHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckne yCTpOHCTBA M TEXHOJOIMUECKHWE IIPOLECCHI: OYKH, JIyNa, IEPUCKOIL,
¢doroammapar, MUKPOCKOIIL, TPOSKIIHOHHBIH amiapar, MpoCBETICHHE ONTHKH, BOJIOKOHHAs OTITHKA,
mdpakoHHas pemeéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesioMieHus CBETa.

Habntoienne nosHoro BHYTpeHHEro oTpakeHus. MoJienb cBeToBoaa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Uepe3 MIIOCKONAapalieIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiinm crera.

HaOmronenne BETOB TOHKUX IIEHOK.

Hab6mronenue qudpaknuu certa.

N3ydenue nudppakiiMOHHOMN pemETKHY.

Ha6nronenue audpakiinoHHOTO CIEKTpa.

HaGnronenue aucnepcun cBeTa.

Habmonenue nonsipusanuu cBera.

[IpuMeHeHne noasAponI0B I U3yUEHUSI MEXaHUYECKUX HAPSKCHUI.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomuol, PAKMUKYM.

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PacCTOSIHUSI OT BEIECTBa (HA MPUMeEpe KUIKUX
JINH3).

N3mepenue GoKyCHOTO pacCTOSIHUS pACCEUBAIOIINX JIMH3.

[Tonyuenue n300paxkeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3BIL.

[Tonyuenue n300paxeHus B CUCTEME U3 ABYX JIMH3.

KonctpynpoBaHnue Te1eCKONMYEeCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHny U Noaspu3aiii CBeTa.

N3yuenue nonsipusanuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JTUAIEKTPUKA.

N3ydenne nutepepeHInm J1a3epHOTO U3ITYUYCHUS Ha ABYX LIEISX.

Habmonenue aucnepcuu.

Habnronenue u nccrienoBanue JUQPPaKIIUOHHOTO CIEKTpa.

W3mepenue AnuHbI CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa U3JIy4eHHs CBETOMO/a ITPH HOMOIIHU TU(PAKIIUOHHOHN PEeIIETKY.

Pazgen 6. OcHOBBI CHeHAJIbHONM TEOPHH OTHOCHTEJIBHOCTH.

I'panunpl MpUMEHUMOCTH KIaCCMUECKOM MexaHuKH. [locTynaTel crnennanbHOW Teopun
OTHOCUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBan.  [IpeoOpasoBanus  Jlopenua.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM M COKpallleHHE
JUIAHBI.

OHeprus U UMIYJbC PEISITUBUCTCKON YaCTUILIBI.

CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrus NOKOSL.



TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTEINHN 3apsSyKEHHBIX YACTHII.

YdeHn4ecKuil 3KCIepuMeHT, 1abopaTopHble paboThI, TPAKTUKYM.

OmnpeneneHne UMITYJIbCa W SHEPTUH PENSTUBUCTCKUX YacTHIl (10 ¢ororpadusM TpeKos
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pazgea 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-60nnoeoit oyanusm.

PaBHOBeCcHOE TEIUIOBOE U3NMydYCHHE (HM3Iy4eHHE aOCONIOTHO UYEPHOTO Tena). 3aKOoH
cmenienus Buna. I'unoresa [Iimanka o xBaHTax.

@OTOHBL. DHEPTHsl U UMITYJIbC (POTOHA.

®ororddext. Onbitel A. I'. CroneroBa. 3akoHsl (poTodddexra. YpaBHeHHe DiHIITEHHA
s poroaddexra. «KpacHasg rpanuna» gororddexra.

JlaBnenue cBera (B YacTHOCTH, JABJIEHME CBETa Ha aOCOJIIOTHO MOIVIOIIANONIYI0 H
a0CoJIIOTHO OoTpakarolyto moBepxHocts). OnbiTe [1. H. JIeOenena.

BosHoBbIe cBoiicTBa "actun. Bosuel ne bpoiura. [InuHa BomHbl ne bpoins u pasmepsl
o0racTu JoKanu3aluuu ABMKYIIeics yacTulbl. KopmyckynspHo-BosHOBON Ayanusm. Judpakius
AIIEKTPOHOB Ha KpUCTaJlIax.

Criennduka n3mepenuit B Mukpomupe. CooTHOIIeHUs HeonpeaenénHoctel I'elizenOepra.

Texnuueckue ycTpoiicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
($hoTOIATUNK, TYHHEIbHBIH MUKPOCKOTI, COJTHEUHAs OaTapesi, CBETOUO/I.

emoncmpayuu.

®doTo3(h(PeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

HccenenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS MOJIYIIPOBOJHUKOB OT OCBEHIEHHOCTH.

CBeTOINOI.

Comnneynas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, npaKmuKym.

HccnenoBanue potopesucropa.

N3mepenne noctossHHoi [lanka Ha ocHOBe nccienoBaHus GoTorpdexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSKCHHUS.

Tema 2. @uzuka amoma.

OmnbITHI IO MCCIIEI0BaHUIO CTpoeHus aTtoma. [lnanerapHas mozens atoma Pesepdopaa.

IToctynatsl bopa. M3nydenue u norsiouieHue (GOTOHOB IpHU MEpPEeXoJie aroMa ¢ OJHOIO
YPOBHS SHEPIMH Ha APYroil.

Bunel criektpoB. CieKTp ypoBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYXKICHHOE U3ITydeHHe cBera. Jlasep.

TexHuyeckne yCTpOHCTBAa M TEXHOJIOTMYECKME IIPOLIECCHI: CHEKTPAJIBHBIM aHAIU3
(criekTpocKoI), Jlazep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Monens onbita Pezepdopna.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIINX YACTHULL.

Onpenenenne QJIMHBI BOJHBI JIA3EPHOTO U3IY4YEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomaul, npaKmukKym.

Habnronenue nuHeuaToro crnekrpa.

HccnenoBanue cnekTpa pa3pesK€HHOTO0 aTOMapHOTO BOAOPOJA M M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMaPHbLIX YaACMUY,.



Hyxnonnast mogens snpa ['eiizenoepra—lBanenxo. 3apsia sapa. MaccoBoe 4ucio siapa.
N3otomsl.

PagnoaktuBHOCTh. AJba-pacnaj. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacmaz. ['amma-
U3JIy4CHHUE.

3aKkoH paJuMoaKTUBHOro pacnajga. PaguoaktuBHble H30TONBI B Ipupoje. CBoiicTBa
MOHU3UPYIOLIETO U3JIydeHMs. BiausHue palMOaKTUBHOCTH HA JKUBBIE OPraHu3Mbl. ECTeCTBEHHBIN
¢don mnyuenus. Jlozumerpusi.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.

Snepusie peaknuu. Jlenmenue wu cuHTe3 snep. SnepHble  peakTophl.  [IpoGiiemsbr
YIOPaBISEMOIO TEPMOSJEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl Ppa3BUTUS sIEPHOU
SHEPIeTHKHU.

Meroas! perucTpanuy U UCCIEA0BaHUS DIEMEHTAPHBIX YaCTHL.

@yH/1TaMEHTAIIbHBIE B3auMOJACUCTBUA. bapnoHsl, Me30HBI U JentoHsl. [IpencraBinenue o
CrannapTtHoit Monienu. KBapk-ritooHHas MOJIEIb apOHOB.

®usuka 3a npeaenamu CtanaaptHoi mojenu. TEémMHast Matepust U TEMHAs SHEPIHsL.

EnunctBO hrznueckoit kapTUHBI MHpa.

TexHn4YecKre yCTpONCTBA M TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETpP, KaMmepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSJIEPHBIN peakTop, aToMHas OoM0Oa, MarHUTHO-pe30HaHCHas
ToMoTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOIO (pOHA € MCIOJIb30BAaHUEM JI03UMETPA.

N3yuenue norioieHus 0eTa-yacTul] aTlOMUHHEM.

Pa3znen 8. DiieMeHTBI aCTPOHOMHUM U aCTPOPUUKH.

Oranel pa3BuTUs acTpoHOMUHU. [IpHuKIagHOE 1 MEPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMMUH.
[TpuMeHUMOCTh 3aKOHOB (PU3MKH U1 OOBSICHEHUS IPUPOJIbI KOCMUYECKHX 0OBEKTOB.

Metonpl acTpOHOMHYECKMX uccienoBaHuil. COBpEMEHHBIE OITHYECKUE TEJIECKOIIBI,
pazuoTenecKonsl, BHeaTMOC(hepHas aCTpOHOMHUS.

Bup 3Bé3qH0ro Heba. Co3Bes3nus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHUE.

Conneunas cucrema.

Counniie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CoHIa 1 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMma «CIeKTpaabHbIN KIacC — CBETUMOCTBY.
3BE3/bI INIABHOM MOCIIEN0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) Ul 3BE3]1 IVIABHOU
IIOCJIENOBATENbHOCTH. BHyTpeHHee crpoeHne 3BE34. CoOBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronnu CoJIHLIA U 3BE311. DTalnbl KU3HU 3BE3 L.

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxxenne u neuxxkenne CoisiHua B I'anaktuke. Turbl
rajlakTuk. Pagnoranaktuky u xBasapbl. YEpHbIE ObIPHI B AApax FaJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pa3beranue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usimydyeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue naonooenus.

Habnronenus 38€31H0r0 HeOa HEBOOPYKEHHBIM I'J1a30M € UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUIs OTIPEICTICHHUS MT0JIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usl CeBEpHOTO MOJIyIIApHsl U SIPKUE 3BE3BI.

Habmnronenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEH M 3BE3/IHBIX CKOIUICHUH.

Du3uyecKHil MPAKTUKYM.



Crnioco6b1 n3MepeHus (PU3NYECKUX BEIUYHH C MCIIOJIb30BAHHUEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE ~ TIOTPEIIHOCTH  M3MepeHHd  (u3mueckux BenuuyuH. OIleHKa TpaHUIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUH, UCCIICIOBAHUIN 3aBUCUMOCTEH (PU3NMUCCKUX BEITUIHH,
IIPOBEpPKa MPEJIOKEHHBIX TUIoTe3 (BbIOOpP M3 paboT, ONMMCAHHBIX B TEMATUYECKUX pa3lenax
«YUEeHUYECKUM IKCTIEPUMEHT, JIa0OPATOPHBIEC PAOOTHI, MPAKTUKYM)).

O0o0maroniee NnoBTOPEHHMeE.

O6oOmierne W cUCTeMaTH3alUsl  COJEp)KaHHWS — pa3/ielioB  Kypca  «MexaHuKay,
«MonexynspHasi (U3MKa U TEPMOJMHAMUKA», «NEKTpOIUHAMUKa», «KoiebaHus M BOJIHBDY,
«OCHOBBI  CIIENIMAIBHOW TEOPUU OTHOCHUTEIBbHOCTHY», «KBaHTOBas ¢u3uka», «DIEMEHTHI
ACTPOHOMHUH U aCTPOPHUIUKI.

Ponp ¢u3uku w acTpOHOMHMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIBHOU |
3THYECKOH cepax AesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpA, 3HAYCHHE OINMCATENIbHON, CHUCTEMAaTU3UPYIOUeH, O0OBSICHUTEILHON U
MIPOTrHOCTUYECKOW (YHKUUN (PU3NYECKO Teopuu, poib GU3NYecKoil Teopuu B (HOPMUPOBAHUN
MpesIcTaBiIeHU 0 (Pru3NYeCcKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEJICTaBICHHI O IpUpO/IE.

MexnpeameTrHblie CBSI3H.

N3yuenue kypca ¢uzuku yriyoaéHHoro ypoBHs B 11 kitacce ocyiiecTBisieTcsl ¢ y4€TOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUS:
SIBJICHUE, Hay4yHbIH (akT, runore3a, (pu3nyeckas BeIUYMHA, 3aKOH, TEOPHs, HaOIIOACHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEINb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHH, U3MEPUTEIIbHbBIE
puOOpkI, G pPoBast J1aAbopaTOPHSI.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue QyHKIIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKJIECTBO. BekTtopel M HX
MPOEKIIMM HAa OCH KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6us TpeyroabHUKOB, OIPEeICHNE TUIOIAIU TUNIOCKUX (puryp u oobpéma te.

Buonozua: snektpudeckue sIBJICHUS B )KUBOU MPUPOJIE, KoJieOaTeabHbIe TBUKEHUS B dKUBOM
MPUPOJE, SKOJOTMYECKHE PHUCKU IPU IPOU3BOACTBE 3SJIEKTPOIHEPrUH, 3JIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYXKAOIIEeW Cpenbl, yAbTpa3ByKOBas JIMarHOCTHMKAa B MEAULMHE, ONTHYECKUE
SIBJICHUS B )KUBOM IIPUPOJIE.

Xumua: CTpo€HHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeT,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHau3.

T'eozpagpua: marHuTHBIE TIONMIOCA 3e€MJIM, 3aJ€KU MArHUTHBIX pyd, poTochEMKa 3eMHOMN
MOBEPXHOCTH, cericmorpad.

Texnonozusa: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOABUTATEIh
SlkoOu, reHepaTop TMEPEeMEHHOTO TOKa, HHIYKIMOHHAs Ie€4b, JIMHUU dJEeKTporepenad,
ANIEKTPOJBUraTeNlb, pajnap, paAUuoONpUEMHHK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
yIABTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJOKOHHAs OITHKa,
coJiHeyHas 6atapesi, CIyTHUKOBbIE IPUEMHHUKH, sJIepHasi SHEPreTHKa U HKOJOTUYECKUE aCTEeKThI
€€ pa3BUTHSL.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4HOCTHBIE pe3yabTaThl OCBOCHHs ydeOHOro mpeamera «Du3mkay ITOJIKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMENH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMii, TIO3UTHBHBIX BHYTPECHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAAWIUOHHBIM IEHHOCTSM POCCHIICKOTO  OOIIecTBa,
pacimmpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PeaH3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON JESITEIHPHOCTH, B TOM YUCIIC B YACTH:

rPakAaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTD TPAXKJAHCKOW TMO3MIMU OOYYAlOmErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO 00IIECTBA;

® TPUHATHE TPAJUIIMOHHBIX OOIIEUEIIOBEYECKUX TYMAHUCTHIECKUX M JEMOKPATHIECKUX
IIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKITAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYITIPABJIICHUHU B 00pa30BaTEIHHON OpraHU3aliu;

e yMEHHE B3aWMOJICHICTBOBATh C COLMAIBHBIMA WHCTHTYTAaMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K TYMaHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NAaTPHOTHYECKOT0 BOCIIUTAHUS:

¢ c(hopMUPOBAHHOCTH POCCUICKON Ipa’kJaHCKON MIEHTUYHOCTH, TATPUOTU3MA;

® I[ICHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTIKEHHUSIM POCCHUCKHAX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

® CrOCOOHOCTD OIEHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B JCSITEILHOCTH YUEHOTO;

® 0CO3HaHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETo.

3CTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas OSCTETUKY HAyYHOTO TBOPYECTBA,
MPHUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI0 BOCIIMTAHMA:

e UHTEpeC K pa3NuyHbIM chepam mpodeccuOHaATbHON IEsITeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KIU3HEHHbBIC TUIAHBI;

® TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHUIO U caMO00Opa30BaHUIO B 001acTu GU3HUKH Ha
MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHUS:

e c(hopMUPOBAHHOCTh SKOJOTHYECKON KyJIbTYphl, OCO3HAHHE TIJI00AIBHOTO XapakTepa
9KOJIOTHYECKUX MTPOoOIIeMm;

® [UIAHUPOBAHHE U OCYILECTBJIECHUE JICHCTBUN B OKPYKAIOLIEH cpelie Ha OCHOBE 3HAHUS
1esel yCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA,

® pacUIMpEHHE OIbITa JEATENbHOCTH SKOJOTHYECKON HaNpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 1o pU3HKe.

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

e chOpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO

pa3BUTHS (PU3HUECKON HAYKH;



OCO3HAHUE IIEHHOCTH HAYYHOU JEATENbHOCTH, T'OTOBHOCTh B MPOIECCE H3Y4YECHUS
(U3MKM  OCYIIECTBJIATH  TPOSKTHYID W HCCIEAOBATEIbCKYIO  JIEATEIBHOCTh
WHIUBUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSATENIBHO (POPMYIHPOBATh U AKTYAIM3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONIPENENATH LEIH ACATEIBHOCTH, 3a1aBaTh IIAPAMETPbI U KPUTEPUU UX JOCTHKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTUBOpPEUMS] B pPacCMaTpUBAeMbIX (PU3MUECKHX
SIBJICHUSX;

paszpabaTeiBaTh IUIaH pELIEHUS MpoOiieMbl C y4y€TOM aHaluM3a HUMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM,
OLICHUBATh PUCKHU IOCIIEACTBUH IEATEIBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX pPEaTbHOrO, BUPTYAIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ucciienoBarebCcKHe TeHCTBUA .

BJIQJICTh HAYYHON TEPMHHOJIOTHUEH, KIIFOUYEBBIMHU MOHITUSAMHU U METOJaMH (hU3HIECKOM
HayKH,

BJIQJICTh HaBBIKAaMH y4eOHO-HCCIIEIOBATEIHCKOM U MPOCKTHOM JESITETHHOCTH B 00JIaCTH
(GU3UKH, CIIOCOOHOCTEIO W TOTOBHOCTBIO K CaMOCTOSATEIFHOMY IOWCKY METOJIOB
pemeHusl 3ama4  (PU3MUECKOTO COJACP)KAHMS, TPUMEHEHHIO pa3IMYHBIX METOJ0B
MIO3HAHUS;

BIIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHWS, €0 MHTEPIPETAIIH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YU4EOHBIX CHTYALUSAX, B TOM YHCIIE IPU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (DHU3UKH;

BBISBJISITh TIPHYUHHO-CIICICTBEHHBIE CBSI3W W aKTyalM3HpOBAaTh 3a/iady, BBIIBUTATH
TUIIOTE3y €€ PEIICHHUs, HAXOAUTh apT'YMEHTHI JIJIS IOKA3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJIC PEIICHUS 3aJaud Pe3yJbTaTbl, KPUTHYCCKH
OIICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBHUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4i B 00Pa30BaTEILHON JESITEIHHOCTH, B
TOM YHCJIC IPHU U3yYCHUU (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUSA N0 (PU3UKE B MPAKTUUYECKYIO 001aCTh KUZHEACSITELHOCTH;
yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIpe/yIaraTh OPUTHHAIBHBIE TTOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BJIa/IeTh HABBIKAMU MOJTyYEeHUsI HH(OPMAIMH (PU3UUECKOTO COAEPIKAHUS U3 HCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH IOUCK, aHAJIU3, CUCTEMATH3ALMI0 U
MHTEpHpeTanio HHPOPMALUK Pa3IUYHBIX BUJIOB U ()OPM MPEICTABIICHUS;



OIICHUBATh JJOCTOBEPHOCTh MH(OPMAITHH;

HCIIOJIb30BAThL CPCACTBA I/IH(bOpMaL[I/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
peIICHNN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX u OpraHru3allMOHHBIX 3aa4 C
cobmroneHneM TpeOOBaHWUN  DPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepexeHns, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(MOPMAIIMOHHOMN
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpKAHWS B Pa3NUUHBIX (Qopmarax ¢ y4éTom
Ha3HA4YeHUS WHQPOPMALUU W [EJIEBOM ayIWTOPHH, BBHIOMpas ONTHMAIbHYIO (opmy
MMPpCACTAaBJICHUA U BU3yaJIU3alluu.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

OCYIIECTBJISITh OOIIEHNE HAa YpOKaxX (PU3UKU U BO BHE-YPOUHOU JI€ATEILHOCTH;
pacno3HaBaTh NPCANOCBIIIKHA KOH(i)J'II/IKTHI)IX chyauHﬁ U CMATYATh KOH(l)J'II/IKTI)I;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJB30BAHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U UH/IMBUTyalbHOW pabOThI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUM C yUETOM OOIIMX MUHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

INpUHUMAThL LEJIN COBMECTHOU ACATCIIBHOCTH, OPraHHU30BBIBATH W KOOPAWHHUPOBATH
JNEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBIATH IUIAH JCHCTBUN, pacmpenessiTh POJId C
y4€TOM MHEHHMH y4aCTHHUKOB, 0OCYX/1aTh Pe3yabTaThl COBMECTHON padOTHI;

OIICHMBAaTh KayeCTBO CBOEro BKJIaJa M KaXJOTO YYacTHHKA KOMaHAbl B OOIIMiA
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MO3UIIUH HOBU3HBI, OPUTMHAIILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETHUYECKOE MOBEJECHUE B PA3JIMUHBIX CUTYaIUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUueOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSTEJIBHO OCYILECTBIIATh IIO3HABATENBHYIO JIEATEIbHOCTh B 00JaCTH (DPU3UKU U
aCTPOHOMMH, BBISABIIATH IIPOOJIEMBI, CTaBUTh U (POPMYINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTEJIBHO COCTaBJISATh IUIaH PELICHUs PACYETHBIX U KAUeCTBEHHBIX 3a/ad, IUIaH
BBITMIOJIHEHUS NTPAKTUYECKOW paboOThl C y4ETOM HMMEIOIIMXCSI PECYpCOB, COOCTBEHHBIX
BO3MO’KHOCTEH U IPeANnoYTeHU;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4€OHOTrO IIpeMeTa Ha OCHOBE JIMUHBIX MTPEIOYTECHUH;

JiesIaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAULUU B 00jacTu (HU3UKH,
MIOCTOSIHHO TOBBIIIATh CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIBHOCTh, OICHHUBATDH
COOTBCTCTBUC PC3YJILTATOB LCIISAM;

BJaJIETh HAaBBIKAMU I103HABaTEJIbLHOM pC(I)HeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JIENCTBUI U MBICIIMTEIIbHBIX mponecCcoB, UX PE3yJIbTATOB U OCHOBaHHﬁ;

HCIIOJIb30BATh HpI/IéMBI pe(I)J'ICI(CI/II/I AJI1 OUCHKHU CUTYAllUH, BLIGOpa BCPHOT'O PCIICHU,



YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B nmponecce AOCTHXKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMMPOrpaMMbl I10 (1)I/ISI/IKC JIIsA

YPOBHS cpeHero o0mero o0pa3oBaHus y 00yJaOUIMXCsl COBEPUICHCTBYETCS SMOIIMOHAIBHBIN
WHTEJUICKT, IPEATNOoIararoimi cpoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOUIET0 CHOCOOHOCTh IIOHUMAaThb CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJIEHUS pa3BUTHS COOCTBEHHON 3MOIIMOHATIBHON C(epbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMUs,  BKJIIOYAIOIIETO  CaMOKOHTPOJIb,  yYMEHUE  IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJICHHE, CTIOCOOHOCTD a1allTUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHUBAIlMH, BKIIIOYAIOUIEH CTpeMJIEHHE K JOCTIKEHHUIO IeJI U yCHeXxy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEUCTBOBATH, MCXO/I U3 CBOUX BO3ZMOKHOCTEN;
SMIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBHIBaTh €ro IMpH OCYLIECTBICHUU OOIIEHUS, CIHOCOOHOCTh K COYYBCTBUIO H
COTIEepEeKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C
JIPYTrUMH JIFOABMH, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3pelaTb KOH(QIUKTHIL.

IMPEAMETHBIE PE3VYIJIbTATDI

K xoniy obyuenus B 10 knacce npeiMeTHbIE Pe3yNbTaThl HA YIIIYOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

MOHUMATh pPOJb (QPU3UKU B DKOHOMHUYECKOW, TEXHOJOTHYECKOM, 3KOJIOTUYECKOH,
COLIMANILHOM M ATHYECKOU cdepax AESITeTbHOCTH YEJOBEKa, POJb U MECTO (PU3UKU B
COBPEMEHHOM HAayYHOI KapTHHE MUpPa, 3HAYCHHE OMUCATEeNIbHOM, CUCTEMAaTU3UPYIOILIEH,
OOBSICHUTEIIBHOW M TMPOTHOCTUYECCKON (YHKIMNA (PU3MUECKOW TEOPUHM — MEXaHUKH,
MOJIEKYJISIPHOHM (PU3HKHU U TEPMOTUHAMUKH, POJIb (Pr3HUecKoi Teopuu B GOPMUPOBAHUU
Mpe/ICTaBICHU 0 GU3NYECKON KapTHHE MUPA;

pa3nuyath yCIOBUS MPUMEHUMOCTU MOJIeNnel (GU3MUecKuX Tel U MPOLeCCOB (SBICHUI):
WHEepLIHaNbHaAsl CUCTEeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, MaTepHalbHas TOYKa,
PaBHOYCKOPEHHOE JIBHKEHHE, CBOOOIHOE MaZieHne, a0COIIOTHO yrpyras aedopMaius,
abCOIOTHO YMpyroe U abCOJIFOTHO HEYNPYTroe CTOJIKHOBEHHSI, MOJICIH Ta3a, KUIKOCTH
1 TBEPIOTO (KPUCTAJUTMUECKOTO) Teja, MAealbHbIN ra3, TOUEUHBIH 3aps, 0JHOPOIHOE
NIEKTPUYECKOE T0JIE;

paznuyath yciaoBHsS (TpaHUIBL, 00JacTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMAaTh BceoOluil xapakTep (yHIAMEHTATbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBIACHATh MEXAHUYECKHE TIPOIECCHl U SIBICHUS, HCIOIb3YS
OCHOBHBIE TOJIOKEHHUSI M 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBUKEHHS, (POPMYNIBI KHHEMAaTUKA PaBHOYCKOPEHHOTO JBIDKEHHS, MpeoOpazoBaHUS
lanunes s ckOpocTH U MepeMeleHus, 3aKoHbl HbI0TOHA, MPUHIUIT OTHOCUTEIBHOCTH
lanunes, 3akOH BCEMHUPHOTO TITOTEHHUs, 3aKOHBl COXPAHEHUsS HUMITyJIbca U



MEXaHUYECKON 3HEPIHUH, CBA3b pabOThI CHJIBI C U3MEHEHUEM MEXaHWYECKOM 3HEpruu,
yCIOBUSL paBHOBECHS TBEPAOIrO Teja), MPU 3TOM HCIHOJIb30BATh MaTEMAaTUYECKOE
BBIpQ)KCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS TNPHUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpasoBanuii [ anuies, BTOpPOrO W TPEThEro 3akOoHOB HbIOTOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCa U MEXaHUUECKON SHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;
aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, UCIOJIb3ys OCHOBHBIE
nosioxxeHust MKT u 3akoHbI MOJIEKYISIpHON (PU3UKU U TEPMOIMHAMUKY (CBS3b 1aBJICHUS
HJCANBHOTO Ta3a CO CPEAHEM KHUHETUYECKOM SHEpPruedl TEIUIOBOIO JBHKECHUSA U
KOHUEHTPALMEN €ro MOJIEKYIL, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETUUECKOU
SHEprueil TEeIIoBOr0 JBUKEHHSI €ro 4YacTHUll, CBS3b JAaBJICHUS HJACaIbHOIO rasa ¢
KOHIEHTPAILMEN MOJIEKYJ U €ro TeMnepaTypoi, ypaBHeHue Meneneesa—KaneiipoHna,
MEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs PHEPTHH B TEIUIOBBIX MpOlIeccax),
IIPpY 3TOM HCIIOJIb30BaTh MAaT€MaTH4YECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHMsI Mennaeneesa—KianeiipoHa;

aHAJIM3UPOBATh M OOBSACHATH DJIEKTPUYECKHUE SIBICHHUS, MCIOJIb3yd OCHOBHbIE
MOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUYECKOro 3apsija,
3akoH KynoHa, HIOTeHIIHAIbHOCTh AJIEKTPOCTATUYECKOTO TOJISl, IPUHIIMIT CYIEPIIO3UIIUN
ANIEKTPUYECKHUX MOJIeH, IPU 3TOM YKa3bIBas YCIIOBUS IPUMEHUMOCTH 3akoHa KyrnoHna, a
TaK)K€ MPAKTUUYECKU BaKHbIE COOTHOIIEHHUA: 3aKOHBbI OMa Ui yyacTKa Lenu U JUis
3aMKHYTOH aneKkTpudeckoi nenu, 3akoH Jxoyns—Jlenna, npasuia Kupxroda, 3akoHbl
®dapanes IS JJIEKTPOIU3a);

ONMUCBIBATH (PU3UYECKHUE MPOLECCHI U SIBJIECHUS, UCIOJb3Yysl BEJIMUYUHBI: NEpEMELICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIBI, JABJICHUE,
NOTEHIMAbHasl SHEpPIus, KUHETWYecKas HHEprus, MEXaHWdeckas HHeprus, padbota
CHJIBI, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CHIIA TSHKECTH, CHJIA YIIPYTOCTH, CUJIA TPEHUS,
MOIITHOCTh, SHEPTHS B3aMMOJICUCTBHS Tesa ¢ 3eMiEil BOIM3U €€ MOBEPXHOCTH, YHEPTUS
ynpyroit aedopManuu NpyXKHHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIepaTypa
Tesa, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS SHEPrUsl UJI€aJIbHOIO OJJHOATOMHOI'O I'a3a,
paboTa mAeanbHOrO rasza, OTHOCUTEIbHAs BIaXHOCTh Bo3ayxa, KIIJl wmaeambHOTO
TEIUIOBOTO JBUIaTelsl; IEKTPUYECKOE I0JI€, HANPSIKEHHOCTD IEKTPUYECKOTO IIOJIA,
HaIpsDKEHHOCTh II0JI1 TOYEYHOIO 3apsfa WM 3apsDKEHHOTO 1lapa B BAKyyMe U B
JUDJIEKTPUKE, MOTEHLHANT DJIEKTPOCTaTUYECKOrO TIOJsl, PAa3HOCTh IOTCHLHAJOB,
IEKTPOABIIKYILAS CHJIA, CHJIA TOKA, HANpsHKEHHE, MOLIHOCTh TOKA, IEKTpUYECKas
€MKOCTBb INIOCKOTO KOHIEHCATOPa, COIPOTUBIIEHUE YJaCTKa LIEMH € IIOCIEI0BATEIbHBIM
U [apajUIeIbHBIM COEOVUHEHMEM PpE3UCTOpPOB, DJHEPrus dIJIEKTPUYECKOTO  IOJIA
KOHJICHCATODA;

00BSICHATH 0COOCHHOCTH IPOTEKAHUS (PU3NUECKUX SBJICHUN: MEXaHUYECKOE JIBUKEHUE,
TETJIOBOE JIBM)KEHHUE YAaCTHII BELIECTBA, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JABIKEHHE,
middy3us, ucrnapeHue, KUIEHWE M KOHJEHCALMs, IJIaBJIeHHE W KpUCTAJUIM3aLus,
HaIPaBJIEHHOCTb  TEIUIONEpENaud, DJJIEKTpHU3aluss  TeJ, OKBUIOTCHIMAIbHOCTH
MTOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHHUKA,

MIPOBOJIUTH UCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3MUECKOI BEIMUYMHBI OT JPYrou c
HCIOJIb30BAHUEM TIPSAMBIX H3MEPEHUH, IpPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(UKCUpPOBATh PE3YAbTATHI MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIUYMH B BU[E
rpaduKoB C Y4E€TOM aOCOJIOTHBIX MOTPEHIHOCTEH W3MEPEHUH, JeNaTh BBIBOABI IO
pe3yspTaTaM MCCIIEOBaHMs;



MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (PU3UUECKUX BEIUYMH, HpPU OSTOM BHIOMpATh
ONITUMAaJIbLHBIN MCTOA HU3MCPCHUA, OLCHUBATH aGCOJIIOTHBIe U OTHOCUTCIIBHbIC
NOrpCuIHOCTHU MMPAMBIX U KOCBCHHBIX I/I3MepeHI/II>’I;

IIPOBOAUTD OIIBITHI ITO ITPOBCPKE HpCIIJIO)KGHHOfI TUNOTE3bIL: IJIAHUPOBATh 3KCIICPUMCHT,
COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBATH MTOJTyYCHHBIE PE3YIIbTATHI U
JIeJIaTh BBIBOJI O CTaTyCe MPEAI0KEHHOU TUTIOTE3HI;

coOmronarh mpaBuia 0€30MacHOro TpyJa MPU MPOBEICHUU HUCCICAOBAHWNA B paMKax
y4e0OHOro JKCIIEPUMEHTA, MPAKTUKyMa W y4eOHO-HCCIIECIOBATEIBCKON U TPOCKTHOM
NESITETPHOCTH C HCIOJB30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB U JIaOOPATOPHOTO
000py/I0BaHNUS;

periaTh pacy€THBIC 3a/1a4H C SIBHO 33JIAaHHOM U HESIBHO 33/IaHHON (PU3MUECKOM MOJIETBIO:
Ha OCHOBaHUM aHAJIM3a YCIOBHS OOOCHOBBIBATH BBIOOP (DUBHUYECKON MOJIENH,
oTBevaroueil TpeOoBaHUIM 3a/1a4H, IPUMEHATH (GOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
IIOCTYJIAaThI (1)I/I3I/I‘-ICCKI/IX Teopnﬁ pru HMCIOJb30BAHUHN MATCMATUYCCKUX METOIO0B
peuicHruda 3ajJad, I[MPOBOAMTH paC‘-IéTI)I Ha OCHOBaHHU HMCKIIHNUXCA HaHHBIX,
AQHAIIM3UPOBATh PE3yIAbTaTbl U KOPPEKTUPOBATh METOJABI pEIICHUA C Y4ETOM
IMOJIYYCHHBIX PE3YJIbTATOB,

pelaTh Ka4eCTBEHHbIE 3a/1aul, TpeOyIole MPUMEHEHNs 3HaHUM U3 pa3HbIX pa3JieioB
Kypca CI)I/ISI/IKI/I, a TAaKXKXC HUHTCTrpanuu 3HaHUU W3 ApYrux npeaMeToB €CTCCTBCHHO-
HAy4YHOTO IIHMKJA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXJECHHUM C OMOpOM Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/II-IGCKI/IG SIBJICHUA,

HCIO0JIb30BAaTh TEOPETUYECKUE 3HAHUS 7151 0OBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PA0OTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH MPUMEPHI BKJIaJ]a POCCUMCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHpPA, B Pa3BUTHUE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh U  OLIGHUBATh MOCJEJICTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NeSITEIbHOCTH  YEJIOBEKa, CBSI3aHHOW € (DU3MUECKUMHU IMpOLIecCaMH, C TO3ULUI
9KOJIOTMYECKOMI 0€301MacHOCTH, MIpeICTaBICHUM 0 palroHaIbHOM
MIPUPOIOIIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTIDKEHUN HAyKu U
TEXHOJIOT U JUTsl TalbHEeHIero pa3BUTHS YEI0BEUECKOTo 00IIeCTBa;

MPUMEHSTH pa3nyHble CIOCOObI PabOTHI ¢ HHpopMaIueil (U3MIECKOTo COEpIKaHUs C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJIOTHH, TIPH  STOM
HCII0JIb30BaTh COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTHH Ui IOUCKA, IepepaboTKu
U TpebsBIeHUs Y4eOHON U HAYYHO-TIOMYNISIpHON MH(OPMALIUU, CTPYKTYPUPOBAHUS U
UHTEepIpeTanuu HHOpMaIUK, TOTYYeHHOW U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MONMy4aeMyl0 HHGOPMAIMI0O U OIEHUBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIOIINXCS 3HaHUHU, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OPMALINK;
MPOSIBIATh OpPraHU3AMOHHBIE M TO3HABaTEIbHBIE YMEHHUS CaMOCTOSITEIIBHOIO
MpUOOpEeTEeHUsT HOBBIX 3HAHWA B TMPOIECCE BBITIOJHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEeI0BATENbCKUX PaboT;

paboTaTh B TpyHme C WCIOJHEHHEM Pa3lUYHBIX COIMANBHBIX pOJIeH, TIaHUPOBAThH
paboTy TpyMIbl, palMOHAIBHO pACHpelNeNsiTh IeSITeNbHOCTh B HECTAHJAPTHBIX
CUTYallMsIX, aJIeKBATHO OLICHMBAThH BKJIAJ KaXJOTO M3 YYACTHUKOB T'PYIIbI B pPEUICHUE
paccMaTpuBaeMoil mpooOIEMBbL;

MpOSIBIIATh MOTHBAIIMI0 K Oyaymieid mnpodecCHOHANIBHON  NeATeNhbHOCTH  TI0
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQHIIs.



K konmy obyuenust B 11 knacce npenMeTHBIE Pe3yabTaThl Ha YrIyOJEHHOM YPOBHE JTOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIINUXCS YMEHUN:

MOHUMATh pOJb (HU3UKK B SKOHOMHUYECKOH, TEXHOJOTHYECKOH, COLMAIbHOU U
ATHYECKOU cepax NesITeTbHOCTH YEIIOBEKa, POJb M MECTO (PM3MKH B COBPEMEHHOM
Hay4yHOU KapTUHE MUpa, pOJib aCTPOHOMHHU B MPAKTUYECKOU /I€ATEIHHOCTH YEJIOBEKA U
JaJbHEHIIIEM  HAy4yHO-TEXHHMYECKOM  pa3BUTUM,  3HAYEHHE  OIHCATENIbHOM,
CHCTEMaTH3UPYIOUIeH, OOBSICHUTENBHOW M MPOTHOCTHYECKON (yHKIMA (U3ndecKoit
TEOPUU — IIIEKTPOJAUHAMUKH, CHEIUAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poiab GU3NIECKON Teopuu B (OPMHUPOBAHUM MPEICTABICHUN O (HU3NIECKOM
KapTUHE MHpa, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MIPEACTABICHUI O IPUPO/IE;

pa3nuyath yCIOBHUS MPUMEHUMOCTH MoJiesiel (pU3UUeCcKuX Tel U MPOLEeCCOB (SBJICHUI):
OJIHOPOJHOE DJEKTPUUECKOE M OJHOPOJHOE MAarHWTHOE TIO0Ji, TapMOHUYECKHE
KojeOaHus, MaTeMaTUYeCKUid MasATHUK, WJCAJIbHBIM TNPYXKUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€AIbHBIN KOJIeOaTEebHBIM KOHTYpP, TOHKAs JMH3a, MOJeNei
aToMa, aTOMHOTO si/ipa U KBAHTOBOM MO/IEJIN CBETA;

paznuuaTh ycnoBus (TpaHHIlBl, OOJACTH) TPUMEHHMOCTH (PU3UYECKUX 3aKOHOB,
MMOHMMAaTh BCEOOLIMI XapakTep (QyHIAMEHTAJIbHBIX 3aKOHOB M OTPaHHMYEHHOCTH
HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSACHATH BJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHHS, UCHOJB3YS
OCHOBHBIC TIOJIOXKEHMSI M 3aKOHBI JJIEKTPOAMHAMUKHM M CICHHAJIbHON TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXPAHEHUs IEKTPUUYECKOro 3apsia, cuia Amiepa, cuia
Jlopennia, 3aKkOH »BJIEKTPOMAarHUTHOW WHAYKIUHU, mpaBwio Jlenma, cBsizp IJ1C
CaMOMHIYKIIMH B JJIEMEHTE JIEKTPUYECKOM LIETIH CO CKOPOCTBIO N3MEHEHHS CUIIBI TOKA,
MOCTYJIAThI CTICIIHATBHOW TEOPUH OTHOCUTEIBPHOCTH DWHINTEHHA);

aHAJIM3UPOBATh U OOBACHATh KBAHTOBbBIE IPOLIECCHl U ABJICHMS, UCIIOIb3Ys MOJIOKEHUS
KBaHTOBOHM (u3uku (ypaBHeHHE OWHITEHHA a1 (hoTodddekra, MepBblii U BTOPOU
noctynarsl bopa, mpuHIMII COOTHOIIEHUS HeonpeaenéHHoctel I'elizendepra, 3aKOHbI
COXPAHEHHUs 3apsI0BOTO M MacCOBOIO YHMCENl U JHEPTUU B SACPHBIX PEAKLMIX, 3aKOH
paZMOaKTUBHOIO pacrnaja);

OINUCBIBAThH (PU3MYECKHE MPOLECCHI U SBJICHMS, UCIOJb3Ys BEIUUUHBI: HAIPSKEHHOCTD
IEKTPUYECKOTO I10JIsA, IOTEHIIMAI AIEKTPOCTATUYECKOTO T10JIs1, Pa3HOCTh IOTEHLIUAJIOB,
UIEKTPOABIIKYILASA CWJIA, MHAYKLIMS MAarHMTHOTO II0JI, MAarHUTHBIA IIOTOK, CHJIA
Amnepa, HWHAYKTUBHOCTb, JJIEKTPOJBMKYLIash CHJIA CAaMOMHAYKLMH, DHEprus
MarHUTHOTO IOJI IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA MMITYJIbC, TIOJHAs SHEPIHUs,
SHEprus MOKOs CBOOOJHOM YacCTULbI, SHEPrUsl U UMITYJIbC (POTOHA, MACCOBOE YUCIO U
3apsj siipa, SHEPTUs CBA3M sIpa;

OOBSICHATh OCOOEHHOCTH TMPOTEKaHWsI (PU3MYECKUX SBIECHUH: HIEKTPOMarHUTHas
WHAYKIMS, CAMOUHAYKIIHS, Pe30HaHC, MHTeppepeHLns BOJIH, AU(paKius, qucrepcus,
MI0JIHOE BHYTPEHHEE OTpakeHHe, poTouekTpuueckuit agdext (porosddexr), anbda- u
Oera-pacnajpl sJep, raMMa-u3inydeHue sjep, Gpu3nyeckre MPUHLHUIBI CIIEKTPaIbHOTO
aHanu3a ¥ paboThl J1a3epa;

OTIPEJEINATh HANpPaBJIECHUE WHIYKIMM MAarHUTHOIO IOJI IPOBOJAHMKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHna;

CTPOMUTh M300pa)KeHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKON JIMH30U, W
paccUnThIBaTh €T0 XapaKTEPUCTHUKH;



MPUMEHSATh OCHOBOIIOJIAral0IIUe aCTPOHOMHUYECKUE TOHATUS, TEOPUU U 3AKOHBI JIs
aHaJIM3a U 00BSICHEHHS (PU3UIECKHX MPOIIECCOB, POUCXOAIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTAIAKTHUECKOHN cpesie; MBMKEHUSI HEOSCHBIX Tell, IBOJIOIUU 3BE3 U
Bcenennoi;

MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIWYUH C HCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHHM, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI
MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHAEC TpapuKOB € y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH HM3MEpPEHUM, JenaTh BBIBOJABI 10  pe3yjbTaTaM
HCCIICOBAHHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHUS (U3NYCCKUX BEJIWYUH, MPH OTOM BBIOHPATH
ONTUMAJBHBIA METOJ HW3MEpPEHHUs, OILIEHHBATh aOCOJIIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MIPOBOJIUTH OTIBITHI IO MPOBEPKE MPEII0KEHHOMN TUITOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOJTYICHHBIC PE3YJIbTATH U
JIeNIaTh BBIBOJI O CTaTyCe MPEAI0KEHHOM TUTIOTE3HI,

OTIMCBIBATh METO/IBI TIOJyYEHHUS HAYIHBIX aCTPOHOMUYECKUX 3HAHHM;

coOo1aTh MpaBwiia 0€30MacHOTO TPy/a MPU TMPOBENECHUU HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIEI0BATENIbCKOM M MPOEKTHON
JESITETPHOCTH C HCIOJB30BAHHEM W3MEPUTEIBHBIX YCTPOWCTB W JIaOOPAaTOPHOTO
000pyI0BaHMUS;

periaTh pacy€THBIC 3a]1a4H C IBHO 33JJAHHOM W HESIBHO 3aJIaHHON (PU3NUECKON MOJCIBIO:
Ha OCHOBAaHWHM aHalM3a YCIOBHUsI BHIOMpATh (U3WYECKHE MOJCIH, OTBEYAOIIHE
TpeOOBaHUAM 3a7aud, MTPUMEHITH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI
(hbMBUYECKUX TCOPUM MPU UCIIOIH30BAHUH MAaTEMaTHYECKUX METOJOB PEIICHUs 3aiad,
MPOBOJIUTH PACYETHI HA OCHOBAHUH UMEIOIIMXCS JAHHBIX, aHATU3UPOBATH PE3yJIbTAThI U
KOPPEKTUPOBATH METOAbI PEUICHUSI C YIETOM MOJTYUYECHHBIX PE3YIbTATOB;

peraTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIIe MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3/IeiioB
Kypca (M3UKH, a TaKKe€ HMHTErpalliy 3HAHUM W3 APYTUX IPEAMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXJCHHUM C OMOpod Ha
M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYECKUE SBICHUS;

HCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPUHITAIIOB pabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE IIPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTUH;

aQHAJIM3UPOBAaTh UM  OIICHUBATh TIOCIEACTBUS OBITOBOH M  IMPOU3BOJICTBEHHOMU
NESATETPHOCTH 4YEJIOBEKa, CBSA3aHHOM C (U3MYECKHMMH IpOIleCCaMH, C IO3UIHN
DKOJIOTHYECKOU 0€30ITaCHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUU HAyKU U
TEXHOJIOTHH [Tl TalbHEHIIIero pa3BUTHS YEI0BEUECKOTO O0IIEeCTBa;

MIPUMEHSTH pa3InyHbIe COCOOBI PabOTHI ¢ HH(MOopMaIueit (U3NUECKOTO COJIEp>KaHuUs C
WCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH, TpU ITOM
WCI0JIb30BaTh COBpEeMEHHbIe MH(POPMAITMOHHBIE TEXHOJIOTHH IS IOUCKA, IepepaboTKu
U TIPeIbSBICHUS YIeOHON U HAYYHO-TIOMYISIpHON MH(OPMALIUU, CTPYKTYPHUPOBAHUS U
UHTEpIpeTanuy HHHOPMAIUH, TOTYYCHHOW U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh TONy4aeMyl0 HH(POPMAIUIO U OICHHBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUH, TaK M HA OCHOBE aHAJIM3a UCTOYHUKA WH(OPMAIINK;



® TMPOSBIATH OpraHU3allMOHHbIE U TO3HABATEIbHBIE YMEHHS CaMOCTOSTEIHLHOTO
npuoOpeTeHUs] HOBBIX 3HAHUH B MPOIECCE BBINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

e paboTaTh B TPYIIE C UCIOJIHEHHEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH, MJIAHUPOBATH
paboTy TpyMIBl, PAaUMOHAIBHO pPACHpPEACTSATh ACATEIBHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJICKBATHO OLIEHUBATh BKJIAJ KKIOTO U3 YYACTHUKOB I'PYIIIBI B pEIICHUE
paccMaTpuBaeMou MpooJIeMbl;

MIPOSIBIISITH MOTUBAIMIO K Oyaymiel mpohecCHOHAIBHON AEATEIBHOCTH 110 CIIEIUAIBHOCTIM
(DUBHKO-TEXHUYECKOTO TIPODHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3zaen 1. HAYYHBIA METO/ ITIO3HAHUSI ITIPUPO/IBI
https://www.yaklass.ru/
11 Hayunslii MeTo o3HaHuUs TPUPOIBI 6 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunemarnka 10 1 https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 10 1 https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOTO TENa 5 0 https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA

3.1 OCHOBBI MOJIEKYISIPHOKMHETUYECKOW TEOPUH 15 https://m.edsoo.ru/7f41bf72
3.2 Tepmonuaamuka. TennoBble MalTuHbI 20 https://m.edsoo.ru/7f41bf72
33 ArperatHblie cocTosiHUS BemiecTBa. Da3oBbie 14 1 https://m.edsoo.ru/TFA1bF72
MIePEXOIbI
Hroro no paszneny 49

Paznea 4. JIEKTPOJIMHAMUKA



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

4.1 DneKTpuyecKoe noje 24 1 https://m.edsoo.ru/7f41bf72
4.2 [ToCTOSIHHBIN MEKTPUYECKUI TOK 24 1 https://m.edsoo.ru/7f41bf72
4.3 Toxu B pa3uyHBIX Cpeax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 54
Pa3aen 5. PUSNYECKUMN MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KUIIACC
Koan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne /i Kontpoabneie | IlpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOANHAMUKA
https://www.yaklass.ru/
1.1 MaruuTHOE 110JI€ 14 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
1.2 DneKTpoOMarHuTHast MHIYKIHS 13 1 0 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 27

Pasnen 2. KOJIEBAHUA U BOJIHbBI



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

2.1 Mexannueckue KojieOaHust 10 0 https://m.edsoo.ru/7f41bf72
2.2 DNEeKTPOMarHUTHbIE KOJIEOaHUsI 15 1 https://m.edsoo.ru/7f41bf72
53 MexaHndecKkue U JEKTPOMarHuTHbBIE 10 1 https://m.edsoo.ru/7f41bf72
BOJIHEI
24 Ontuka 25 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1 Ocnoesl CTO 5 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 5)
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynnsipHO-BOTHOBOM Tyalii3m 15 1 https://m.edsoo.ru/7f41bf72
4.2 ®duszrka atoma 5 https://m.edsoo.ru/7f41bf72
4.3 Dusitica ATOMHOT0 51pa i JEMEHTAPHEIX 5 1 https://m.edsoo.ru/7f41bf72
JacTHIL
Hroro mo pazgeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DneMeHThl aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 12
Pazzen 6. ®PUSHUECKHWI MPAKTUKYM

6.1 Ou3nyeckuil NPakTUKYM 16 16
Hroro no paszneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE



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

Cucrematuzanus u 00001eHue
MPEIMETHOTO COJICPYKAHMSI U OIbITa

https://www.yaklass.ru/

OKCIICPUMCHT B (bI/I3I/IKe

7.1 e 15 bu6mmoreka [{OK
AICATEIBHOCTH, TIPHODPETCHHOTO HPH https://m.edsoo.ru/7f41bf72
n3ydeHuu kypea ¢pusuxu 10 — 11 knaccos

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 6 16
INOYPOYHOE INVIAHUPOBAHUE
10 KIIACC
Koan4yecTBo yacos DJIeKTPOHHBbIE

Ne undposbie

Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero oOpa3oBaTe/ibHbIE

padoThbI padoThI
pecypcsl

Dusuka — (hyHIaMEHTATbHAL HAYKA O https://www.yaklass.ru/

1 yia K 1 bu6mmoreka [JOK
1pPHpoae https://m.edsoo.ru/7f41bf72
HayuHblif MeTO1 TO3HAHUS ¥ METOIbI https: /. yaklass.ru/

2 i A Hu 1 bu6mmoreka [JOK
UCCIEe0BaHUS (PU3NYECKUX SIBICHUMN https://m.edsoo.ru/7f41bf72
OKCIIEpUMEHT U T€OpHs B IIpoLiecce https://www.yaklass.ru/

3 no3HaHus npupoasl. Habmonenue u 1 bubnuoreka [IOK

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

4 CriocoObl m3MepeHust GU3HYECKUX BEIIMIUH bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
AOGCOoIOTHAS M OTHOCHUTEIbHAS TIOTPEIIHOCTH https://www. yaklass.ru/
> M3MEpEeHUH (PU3NIECKUX BEITHINH bubmorexa HOK
https://m.edsoo.ru/7f41bf72
MogenupoBanue B pusuke. Posb u mecto https://www.yaklass.ru/
¢u3uKM B pOPMUPOBAHUU COBPEMEHHOM bubnuorexa [JOK

6 y y .

HAay4YHON KapTHHBI MHPA, B TIPAKTHIECKO https://m.edsoo.ru/7f41bf72
NEeSATENbHOCTH JIFOIEH
Mexannueckoe apmkenue. CucremMa oTcuera. https://www.yaklass.ru/

- OTHOCHUTENBHOCTh MEXaHUYECKOTO bubnuorexa [JOK
nBmkeHus. [Ipsimast u oGpaTHas 3a1a9u https://m.edsoo.ru/7f41bf72
MEXaHUKHI
Paanyc-BexkTop MaTepuanbHON TOUKH, €T0 https://www.yaklass.ru/

8 MPOEKIIMK Ha OCU KOOpAUHAT. TpaeKTopHusi. bubnuoreka [IOK
[Tepemenienne. CkopocTh. VX mpoekinu Ha https://m.edso0.ru/7f41bf72
OCH KOOpPJIUHAT
PaBHOMEpHOE NPAMOJIMHEITHOE JBUKECHHUE. https://www.yaklass.ru/

9 I'padmyeckoe onucanre paBHOMEPHOTO bubnuoreka [JOK
MPSMOJUHEHHOTO JIBUKCHHS https://m.edso0.ru/7f41bf72
CrnoxeHue nepeMelieHuid U CKOPOCTEeM. https:/Awww. yaklass.ru/

10 - bubanoreka IIOK

https://m.edsoo.ru/7f41bf72
HepaBHoMepHoe nBmxenune. MrooBeHHas https://www.yaklass.ru/
11 CKOpoCTh. Yckopenue. [Ipsimonnneiinoe bubnuorexa [IOK

ABHUIKCHUC C TIOCTOSHHBIM YCKOPCHUCM

https://m.edsoo.ru/7f41bf72
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I'paduueckoe onmcanue NPsIMOITMHEHHOTO

https://www.yaklass.ru/

12 bu6mmoreka [{OK
JBUKEHUSI C IOCTOSTHHBIM YCKOPEHUEM httos://m. edsoo.ru/7fA1bf72
CBoOotHOE MTafieHue. Y CKOpeHHe https://www.yaklass.ru/

13 CcBOOOHOTO TMaicHus. 3aBUCUMOCTh bubmmoreka [{OK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https.//m.edsoo.ru/7f41bf72
BpEMEHU U UX rpaduKu
JIBmXeHue Tena, OPOIIEHHOTO MO YTIIOM K s ihussive.yaklass.rud

14 FopH30HTY bubnuorexa [JOK

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

15 KonTponsnas pabora Nel no teme
"Kunematuka"
®u3nyYecKuil MpakTUKyM 1o Teme "N3yuenne

16 HEPaBHOMEPHOTO JABWKEHUS C IENTBIO
ONpeeICHUsI MTHOBEHHOH cKOopocTH"

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus Ipu

17 MPSMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOM IJIOCKOCTH" WU
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IPU PAaBHOYCKOPEHHOM JABUXKEHUU"

KpuBonuneitHoe aBuxeHue. J[BrxeHue mno https://www.yaklass.ru/

18 OKPY’KHOCTH. YTJIOBasl U JINHENHAsI CKOPOCTb. bubnuorexa [IOK
[Tepron u yactora. I{eHTPOCTPEMUTENBHOE https://m.edsoo.ru/7f41bf72
IIOJIHOE YCKOPEHHE
IlepssIif 3akoH HeroToHa. MHEepnaibHbIe Dttps:/avvdvs. yo Klass. s

19 bu6mmoreka [JOK

cucremsl orcuéra. [IpuHuun

https://m.edsoo.ru/7f41bf72
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OoTHOcUTeJILHOCTHU [ anuied.
HewnnepuunanpHbie cCTEMBI OTCUETA

Cuna. PaBHoelicTByromas cuia. Bropoit

https://www.yaklass.ru/

20 3akoH Herotona. Macca bubmorera [JOK
’ https://m.edso00.ru/7f41bf72
B3anmopericteue ten. Tperuit 3akoH ttps:/fwww. yaklass.ruf
21 HefoToHa Bubmoreka [IOK
https://m.edsoo.ru/7f41bf72
[Tpuniun cynepno3unuu cui. Pemenne hitps://vivi.yaklass.y
22 3a/1a4 Ha TpUMEHEeHne 3aKk0HOB HpioToHA brbmorexa [TOK
https://m.edsoo.ru/7f41bf72
3aKOH BCEMHPHOTO TATOTCHHUSI. https://www.yaklass.ru/
23 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U bubnuorexa [JOK
WHEPTHOH MacChl https://m.edsoo.ru/7f41bf72
Cura TsSHKeCTH U yCKOpeHHEe CBOOOHOTO https://www. yaklass.ru/
24 - Bub6nnoreka [TOK
https://m.edsoo.ru/7f41bf72
JIBrm>keHre HeOECHBIX Te U UX https://www.yaklass.ru/
25 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOpOCTh. 3akoHbl Keruiepa https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/
26 Cuna ynpyroctu. 3akoH I'yka. Bec tena bubnuorexa [IOK
https://m.edsoo.ru/7f41bf72
Cuna tpenus. [Ipupoaa v Buabl CUl TPEHUS. https://www.yaklass.ru/
27 JIBM>KEHUE B )KUIAKOCTH U rasze ¢ y4ETOM bu6mmoreka [JOK

CHJIBbI COITPOTHUBJICHUA CPEIbL

https://m.edsoo.ru/7f41bf72
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Hasnenue. ['mapocratnyeckoe AaBJICHUE.

https://www.yaklass.ru/

28 Cua Apxuvena bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72
AbcomoTHO TBepaoe Teno. [ToctynarensHoe https:/fwww. yaklass. ruf
29 Y BpallaTeIbHOE BIKEHUE TBEPOTO Tesa bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
MOMEHT CHJIBI OTHOCUTEIIBHO OCH BPAIICHHSI. e
30 1640 CHUIEL bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
CrnoxeHue cuil, MPUIIOKEHHBIX K TBEPIOMY https://www.yaklass.ru/

31 teny. LleHTp TskecTu Tena. Y cnoBus bubnuorexa [JOK
paBHOBeCHUs TBEPJOTO Tena. Bupl https://m.edsoo.ru/7f41bf72
paBHOBECHS

https://www.yaklass.ru/

32 Pemenue 3amay bu6moreka [IOK

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

33 KontponbHas padorta Ne2 mo teme
"Ilunamuka. CraTuka TBepAoro teia'"
du3nyecKuil MpakTUKyM 10 Teme "N3yuenue

34 JBIKECHUS TeJIa TI0 OKPYKHOCTH C
MOCTOSTHHOM 110 MOAYJIO CKOPOCThIO"

Ou3nyecKuii MPakTUKyM 10 TEME

35 "N3mepenue ko3P PUIeHTa TPEHUS 10
BEJTMYMHE YIIIOBOTO KO3 PHUIIEHTA
3aBucumoctd Frp(N)"

Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBI htps: /oot ya Klass. i/

36 bu6mmoreka [JOK

MaTCpHUaJIbHBIX TOYCK. HeHTp MacCC CUCTCMEI

https://m.edsoo.ru/7f41bf72
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MaTCpHAJIbHBIX TOYCK. TeopeMa O IBHXKXCHUU
LEHTpa Macc

I/IMHYJII)C CHJIbI 1 UBMCHCHUEC NMITYJIbCa TECJia.

https://www.yaklass.ru/

37 3aKoH COXpaHEHMsI UMITyJIbca. PeakTuBHOE bubnuorexa [JOK
JBUKECHHE https://m.edsoo.ru/7f41bf72
MoOMEHT UMITyJIbca MAaTepUAIBLHON TOYKH. https://www.yaklass.ru/

38 [IpencraBnenne o COXpaHEHHH MOMEHTA bubmorexa [IOK
MMIYJbCA B HEHTPAIBHBIX MOJSAX https://m.edsoo.ru/7f41bf72

https://www.yaklass.ru/

39 Pemienne 3amau bubmuoreka [JOK

https://m.edsoo.ru/7f41bf72
PaGora cuibl Ha MajIOM U HA KOHEYHOM https://www.yaklass.ru/

40 nepemenieHuu. ['paduyueckoe mpeacTaBieHne bubnuorexa [JOK
paboThI CHITBI. MOIITHOCTD CHUITBI https://m.edso0.ru/7f41bf72
Kunernueckas sneprusi. Teopema 00 https://www.yaklass.ru/

41 W3MEHEHUH KUHETUYECKOW SHEPTUU bubnuoreka [JOK
MaTepPHAILHON TOYKH https://m.edso0.ru/7f41bf72
TloTeHnmanpHEBIE U HETIOTEHIIUATILHEIE CUJIBI. https://www.yaklass.ru/

42 [ToTenumansHas sueprus. Bropas bubnuorexa [JOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/7f41bf72
Tperbst kocMUUeckast ckopocTb. CBs3b https://www.yaklass.ru/
paboTHl HEMOTEHITUATIBHBIX CHIT C bu6mmoreka [JOK

43 M3MEHEHUEM MEXaHMIECKOU SHEPIUH https://m.edso0.ru/7f41bf72
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHepruu
Yrpyrue u Heylpyrue CTOJIKHOBEHHUS. https://www.yaklass.ru/

44 YpaBHenue bepHyim 1 neanbHOU bu6mmoreka [JOK

KHUAKOCTHU

https://m.edsoo.ru/7f41bf72
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KonTpomsras padora Ne3 mo teme "3aKoHBI

45 |
COXpaHEHUs B MEXaHUKE

46 @u3nuecKuil IpakTUKyM 1o teme «M3ydenne
3aKOHA COXPAHEHUS YHEPTUN».

PasButHe npeacrasieHuit 0 npupoae https://www.yaklass.ru/

a7 TeraoThl. OcHOBHEBIE TToI0keHnsI MKT. bubmmoreka [{OK
Juddysus. BpoyHOBCKOE IBUKEHNE https://m.edsoo.ru/7f41bf72
Ctpoenue ra3000pa3HbIX, KUIKAX U TBEPABIX https://www.yaklass.ru/

48 Tel. XapakTep ABMKCHUS U B3aUMOICHCTBHS bu6moreka [IOK
JAaCTHII BEIIECTBA https://m.edsoo.ru/7f41bf72
Macca u pa3Mepsl MOJIEKYIT (AaTOMOB). https://www.yaklass.ru/

49 KomunuectBo BertectBa. I[locrostHHas bu6moreka [IOK
ABorazipo https://m.edsoo.ru/7f41bf72
Temneparypa. TemtoBoe paBHoBecue. [lIkana ttps://www. yaklass.ruf

50 Lembers bubmmoreka ITOK
https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/

51 Pemrenue 3agau bu6mmoreka [JOK
https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/

52 Wneanpusblii ras. ['a3oBble 3aKOHBI bu6mmoreka [JOK
https://m.edso0.ru/7f41bf72

VYpaBaenue MenpeneeBa-Knanelpona. https:/Awww. yaklass. ru/

53 Pemeniie 3a1ad bubnuroreka LIOK
https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/

53 AbcomoTHas Temrneparypa. 3akoH JlanbToHa bubnuorexa [IOK

https://m.edsoo.ru/7f41bf72
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I/I3OHpOIl€CCI)I B NCaJIbHOM ras€ €

https://www.yaklass.ru/

>4 MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
I'padmyeckoe npepacTaBIeHUE H30MPOIIECCOB: https:/fwww. yaklass. ruf
> M30TEepMa, U30X0pa, u30bapa brbmiorexa LIOK
’ ’ https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/

56 OcnoBHoe ypaBHeHHe MKT bubmmorexa [JOK
https://m.edsoo0.ru/7f41bf72
https://www.yaklass.ru/

57 Pemenne 3amau bu6moreka [IOK
https://m.edsoo0.ru/7f41bf72

CBs13b a0COTIOTHON TeMIIepaTyphbl https://www.yaklass.ru/

58 TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH bu6moreka [IOK
KHHETHUECKOH SHEprueil MoCTyNnaTebHOTO https://m.edsoo.ru/7f41bf72
TEIJIOBOTO JABMKEHUS €€ YacTHUIL

. https://www.yaklass.ru/
O60061eHre u cucTeMaTu3alus 3HaHu| 1o

59 rene "Octioper MKT" bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

50 Kontponbras padota Ne4 o reme "OCHOBBI
MKT"

61 ®u3nueckuil NpakTUKyM 1o teme "M3yuenue
n3o0apHoro mporecca'.

TepmonnHamuueckas cuctemMa. 3ajlaHue https://www.yaklass.ru/

62 BHEIIHUX ycioBul uist T/1 cucrteMsl. bubmoreka LIOK

Buelnue 1 BHyTpeHHUE NTapaMeTpBl.
ITapamerps! T/I cucTemsbl Kak CpeHHE

https://m.edsoo.ru/7f41bf72
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3HAQ4YEHMs BEJIMYHH, ONIMCBIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMoOIMHAMUKH.

https://www.yaklass.ru/

63 CamomnpounsBoibHas penakcammst T/] bubmuoreka [JOK
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
64 YcnoBust I(pUMEHUMOCTH 3TON MOJEITHN bubmorexa HOK
https://m.edsoo.ru/7f41bf72
N https://www.yaklass.ru/
VYpaBuenue MenaeneeBa-Knanelipona u
65 BBIpOKEHUE JIJISI BHYTPEHHEW YHEPTUU bubmorera [JOK
https://m.edsoo.ru/7f41bf72
BeIpaxxenue 111 BHyTpEHHEN SHEPrUun https://www.yaklass.ru/
66 OJTHOATOMHOT'O HJI€aJIbHOTIO Iasa. bu6moreka [IOK
KBasucratuuecKre ¥ HeCTaTHYECKHE https://m.edsoo.ru/7f41bf72
MPOIIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMHKE. https://www.yaklass.ru/
67 Brruncnenue pabotsl 1o rpaduky mpoiecca bubnuoreka [JOK
Ha pV-auarpamme https://m.edsoo.ru/7f41bf72
Tennonepenada kak crioco® M3MEHEHUS https://www.yaklass.ru/
68 BHyTpeHHeil suepruu T]I cuctemsl 6e3 bubnuoreka [JOK
COBEPIIICHHS paObOTHI https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
69 KoHBexk11us, TermmonpoBoAHOCTh, U3Ty4EeHUE bubmuoreka [JOK
https://m.edso0.ru/7f41bf72
KonudecTBo TemnoTel. TemnoéMKocTh Tena. https://www.yaklass.ru/
70 VY aenbHas ¥ MOJIApHas TEMIOEMKOCTH bubnuorexa [IOK

BEIIIECTBA. Y AeJbHas TEIIoTa CropaHus
TOIIJIMBA

https://m.edsoo.ru/7f41bf72
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Pacuér konmyecTBa TEIIOTHI IPH

https://www.yaklass.ru/

71 Bubanorexa IIOK
retonepeaate https://m.edso0.ru/7f41bf72
[Tonsitne 06 agumabarnom nporecce. [lepBoiii ttps://www. yaklass.ruf

72 3aKOH T€PMOTUHAMUKHI bubmorera [JOK
https://m.edsoo.ru/7f41bf72

KonunuecTBo TemnoTel u paboTa Kak MepbI https://www.yaklass.ru/

73 M3MEHEHUs BHyTpeHHel sneprun T /1 bubnuorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41bf72
BTopoii 3aKkOH TEpMOAMHAMUKY TSI https://www.yaklass.ru/

74 PAaBHOBECHBIX M HEPABHOBECHBIX IPOLIECCOB. bubnuoreka [JOK
HeoOpaTuMOoCTh TIPUPOIHBIX TPOIIECCOB https://m.edsoo.ru/7f41bf72
[TpuHIUIIBEI AEHCTBUS TEMIOBBIX MAIIWH. https:/Awww. yaklass. ru/

75 KL bubmmnoreka ITOK
https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/

76 MakcumanbHoe 3Haderue KIT/I. [uxn Kapuo bu6mmoreka [JOK
https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/

77 Pemenue 3amay bu6mmoreka [JOK
https://m.edso0.ru/7f41bf72

OKOJIOTUYECKHUE aCIIEKThI UCIIOJIb30BaHUS https://www.yaklass.ru/

78 TEIUIOBBIX aBurareieil. TemioBoe bu6mmoreka [JOK
3arpsi3HEHUE OKPY)KAIOIICH Cpe/Ibl https://m.edsoo.ru/7f41bf72

https://www.yaklass.ru/

79 Pemenue 3amau bu6mmoreka [JOK

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

80 teme "Tepmonunamuka. TenaoBbie MalTuHbL" bubamorexa [OK
https://m.edsoo.ru/7f41bf72
g1 KonTtponsHas padota Ne5 mo teme
"TepmoauHamuka. TernaoBsie MaIUHbI"
[TapooOpazoBanue U KOHIEHCAIIHS. https://www.yaklass.ru/

82 Hcnapenue u Kurenue. Y aeabpHas TeoTa bubmuorexa [IOK
mapoo0Opa3oBaHusI https://m.edsoo.ru/7f41bf72
HacpimienHble 1 HEHACHIIIEHHBIE MTAPBI. https://www.yaklass.ru/
KavecTBeHHast 3aBUCMMOCTD INIOTHOCTH U bubnuorexa [JOK
JIABJICHUS HACBIILIEHHOTO Mapa oT https://m.edsoo.ru/7f41bf72

83 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBIL[EHHOTO Mapa. 3aBUCUMOCTD
TEeMIIepaTyphbl KUTIEHUS OT JaBJICHUS B
KUAKOCTU

https://www.yaklass.ru/
BnaxxnocTts Bo3zyxa. AGCOIIOTHAS U
84 OTHOCHUTEJIbHAs BIQXKHOCTh Bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
85 Pemenue 3amay bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
Teépnoe Teno. Kpucramimyeckue u https://www.yaklass.ru/

86 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bubnuoreka [JOK
KPHCTAJJIOB https://m.edsoo.ru/7f41bf72
[1naBneHue u KpucTauU3aus. Y aenbHas https:/Paww. yaklass. ru/

87 bubnuoreka [JOK

TCIJIOTA ITJIaBJICHUA. CY6J'II/IM3L[I/I$[

https://m.edsoo.ru/7f41bf72
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Hedopmaruu TBEpaOTO Tena. PacTsokenue n

https://www.yaklass.ru/

88 ckatue. Cnsur. Monyins FOwra. [Ipenen bubnmnorexa LIOK
yInpyrux aedopmaruii https.//m.edsoo.ru/7f41bf72
TermoBoe paclmpeHue KUIKOCTEN U https://www.yaklass.ru/

89 TBEPIBIX TEJI. AHTAPMOHU3M TETUIOBBIX bubmorexa [IOK
KoJieOaHuii YacTHIl BEIIECTBA https://m.edsoo.ru/7f41bf72

https://www.yaklass.ru/
[IpeoGpa3oBanue s3HEpruu B Ga3oBbIX

90 Hepexoax bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/

91 VYpaBHeHuUe TEIIOBOro OanaHca bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/

92 Pemenue 3amay bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

[ToBepxHocTHOE HaTshKeHUe. KanusipHbie https://www.yaklass.ru/

93 sBieHUs. J[aBieHue o MCKPUBIEHHON bubnuoreka [JOK
MMOBEPXHOCTHIO JKUAKOCTH. Dopmyria https://m.edso0.ru/7f41bf72
Jlannaca
O060011eHre U cucTeMaTU3aLMs 3HAHUI 110 https://www.yaklass.ru/

94 Teme "ArperaTHbIe COCTOSIHUS BEIIIECTBA. bu6mmoreka [JOK
dazoBbie mepexo bl https://m.edsoo.ru/7f41bf72
KonTponsnas pabora Ne6 mo teme

95 "ArperaTHble COCTOSIHMS BelecTBa. Da3oBble
nepexonpr”

. https://www.yaklass.ru/
DnexTpu3aius Tel U e€ MposBICHUS.
96 bu6mmoreka [JOK

Dnektpuyeckuid 3apsa. /[Ba Buna

https://m.edsoo.ru/7f41bf72
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ANIEKTPUYECKUX 3apsaaoB. [IpoBoHUKY,
TUBJIEKTPUKHU U TOTYIPOBOIHUKI

DneMEeHTapHBIN AEKTPUYECKU 3apsil. 3aKOH

https://www.yaklass.ru/

o7 COXpaHEHUs ANEKTPUIECKOTO 3apsiaa bubmorexa HOK
https://m.edsoo.ru/7f41bf72
N https://www.yaklass.ru/
B3aumoneticTeue 3apsiioB. Toueunbie
%8 3apsnbl. 3akoH Kynona bubmorexa HOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
99 Pemienne 3amau bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
N https://www.yaklass.ru/
DnekTpuyeckoe noJie. Ero aeiicteue Ha
100 ANEKTPUIECCKUE 3aPSIIbI bubmorexa [TOK
https://m.edso0.ru/7f41bf72
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS. https://www.yaklass.ru/
101 [TpoOubIii 3apsan. JInHUM HANPSHKEHHOCTH bu6moreka [IOK
SIEKTPUYECKOro mojst. OqHopoaHOe https://m.edsoo.ru/7f41bf72
ANEKTPUYECKOE TOJIe
https://www.yaklass.ru/
[ToTeHIMaTbHOCTh JIEKTPOCTATUHIECKOTO
102 1moJ1s. Pa3HOCTh OTEHITMAIOB U HAIIPSDKEHUE bubmorexa HOK
https://m.edso0.ru/7f41bf72
[TorennumanbHas sHEPrUs 3apsiaa B https://www.yaklass.ru/
103 ANEKTpOCTaTHUECKOM MoJie. [loTeHmman bu6mmoreka [JOK
AJIEKTPOCTATUYCCKOTO MOJIS https://m.edso0.ru/7f41bf72
CBs13p HaNPSPKEHHOCTH MOJI U Pa3HOCTH https://www.yaklass.ru/
104 MIOTEHLIMAJIOB JUISl 3JIEKTPOCTATHYECKOTO bubmoreka LIOK

10JIA

https://m.edsoo.ru/7f41bf72
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[IpuHIHAI CynepIIO3UIIUNHU SIIEKTPUYECKAX

https://www.yaklass.ru/

105 Homeii bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/

106 Pemenne 3amau bubmuoreka [JOK
https://m.edso0.ru/7f41bf72

[Tone Toueunoro 3apsaa. [Tlosne paBHOMEpHO https:/fwww. yaklass. ruf
107 sapsKeRHOi cheps bubnuorexa [JOK
https://m.edsoo0.ru/7f41bf72
[Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY https://www.yaklass.ru/
108 mrapa. [losre paBHOMEpHO 3apsHKEHHOM bubmoreka [IOK
OECKOHEYHOM IITIOCKOCTH https://m.edsoo.ru/7f41bf72
[IpoBOAHKMKH B 3JIEKTPOCTATUUECKOM TIOJIE. ttps://www. yaklass.ruf

109 YcnoBue paBHOBECHS 3apsiiOB bubamorera LOK

https://m.edsoo.ru/7f41bf72
JMPAEKTpUKY U MOJYIPOBOAHUKH B ttps://www. yaklass.ruf
110 AJIEKTPOCTATUYECKOM I10JI€ bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
Konpaencarop. D1eKTpoEMKOCTD https://www.yaklass.ru/
111 KOHJIEHCATOPa. DJIEKTPOEMKOCTh INIOCKOTO bubnuorexa [JOK
KOHJIEHCATOPa https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/

112 [TapannensHO€ COeTMHEHUE KOHIEHCATOPOB bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

[TocnenoBarenbHOE COEAMHEHNE https://www. yaklass.ru/

113 bubmuoreka [JOK

KOHACHCATOPOB

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

114 DHeprus 3apsKEHHOI0 KOHAEHcaTopa bubnuorexa [JOK
https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/

115 Pemenue 3amau bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

JIBMKeHHE 3apsKSHHON YaCTHUIIBI B https:/Awwiw. yaklass. ru/

116 bubmmoreka [IOK

O/IHOPOHOM SICKIPHICCKOM HOJE https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/

117 Pemenne 3amau bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

. https://www.yaklass.ru/
O06001IeHre U cucTEMaTU3aLMs 3HAHNUI 110

118 Teme "Onekrpuueckoe mosue" bubmorexa LOK
https://m.edso0.ru/7f41bf72

119 KontponbHas padorta Ne7 o teme

"Dnekrpuueckoe noie"
Cuna toka. [locTosHHBIN TOK. Y CI0BHS https://www.yaklass.ru/

120 CYIIECTBOBAHUS TTOCTOSTHHOTO bubnuoreka [JOK

3JIEKTPHYECKOTO TOKA https://m.edso0.ru/7f41bf72
https://www.yaklass.ru/

121 Hcrounuku Toka. Hanpspxkenune u 3/1C bubmuoreka [JOK
https://m.edso0.ru/7f41bf72

3axon OMa /Ul yHacTKa HerH. https://www.yaklass.ru/

122 bubmuoreka [JOK

DICKTPHUECKOE CONPOTHBICHHE https://m.edso0.ru/7f41bf72
3aBUCUMOCTb CONPOTHUBIICHUS OJTHOPOAHOTO https://www.yaklass.ru/

123 MIPOBOJIHHKA OT €r0 JJUHBI U IUIOIIA N bu6mmoreka [JOK

MOoMEePCYHOTO CCUHCHUA

https://m.edsoo.ru/7f41bf72
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YaensHOE COIMPOTUBJICHUEC BCUICCTBA.

https://www.yaklass.ru/

124 Permenue sanau bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
[TocnenoBarensHOE, TAPATUICTHLHOE ttps://www. yaklass.ruf
125 CMEIIaHHOC COC}II/IH’CHI/IG HpOBOJIHI/I,KOB brbmmorexa [OK
https://m.edsoo.ru/7f41bf72
Pacuér pa3BeTBIEHHBIX SJICKTPHUECKUAX ttps:/fwww. yaklass.ruf
126 uenei. [Ipasuna Kupxroda bubmorexa LIOK
’ https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
127 Pemenne 3amau bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
PaboTa anekTpuueckoro Toka. 3akoH Jxoys ttps://www. yaklass.ruf
128 — Jlenna bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
129 Pemenue 3amay bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
MOIIHOCTB EKTpUYECKOro Toka. Termosas https:/Awww. yaklass. ru/
130 MOIIHOCTb, BBIICIIIEMAas Ha PE3UCTOPE Bubmmorexa LIOK
’ https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
131 Pewenue 3amay bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
O/1C u BHyTpEeHHEE CONIPOTUBIIEHNE ttps:/avvive. ya Klass. s
132 bubmuoreka [JOK

HCTOYHHKA TOKa

https://m.edsoo.ru/7f41bf72
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133

3axon Oma Juis M0JIHOM (3aMKHYTOI)
BIEKTPUYECKOMN e

https://www.yaklass.ru/
bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

134

Pemrenue 3agau

https://www.yaklass.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

135

MOoIHOCTL HCTOUYHHUKA TOKA

https://www.yaklass.ru/
bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

136

KopoTkoe 3ambikanne

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

137

KOHI[GHC&TOP B IICIIH ITIOCTOSIHHOI'O TOKa

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

138

Pemrenue 3agau

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

139

Pemrenue 3agay nmo teMme "IlocToSSHHBIN
AIEKTPUYECKUN TOK"

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

140

Pemrenne 3agau mo treme "IlocToOSIHHBIHM
3JEKTPUYECKUN TOK"

https://www.yaklass.ru/
bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

141

Pemenue 3amau no teme "IlocTOsTHHBIHI
IEKTPUYECKUM TOK"

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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https://www.yaklass.ru/

142 teMe "[locTosIHHBIN 37eKTpUYecKuil TOK" Brbmiorexa LIOK
https://m.edsoo.ru/7f41bf72
143 KonTpomasHas padora Ne§ mo teme
"TToCTOSIHHBIN 37eKTpUYECKUM TOK"
PuU3NYECKU IPAKTUKYM II0 TEME
144 "HccenoBaHne CMEIIAHHOIO COETUHEHUS
pe3uctopon"
@u3N4eCcKuil TPAKTUKYM I10 TEME
145 «U3mepenne DJ1C u BHYTpEHHETO
COTIPOTHBIICHUS HUCTOYHUKA TOKa».
DJIEKTpUYECKasi TPOBOJUMOCTh Pa3TUYHBIX https://www.yaklass.ru/
136 BEILIECTB. DJIEKTPUIECKHI TOK B METAJJIAX. bubnnorexa [IOK
CBEpXIPOBOIHMOCTb https://m.edsoo.ru/7f41bf72
DIIEKTPUYECKHUI TOK B paCTBOpax U https://www.yaklass.ru/
147 pacruiaBax 3JeKTpoJIMTOB. 3akoHbl Dapanes bubnuoreka [{OK
JUISL BEKTPOJIN3a https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
148 DneKTpUYeCcKuid TOK B razax. [lmazma bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
DneKTpUYecKuil TOK B Bakyyme. BakyymHbie https:/havvive. yalass.rus
149 npHGOpEL bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
150 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX bubnuoreka [IOK

https://m.edsoo.ru/7f41bf72
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151

[TonynpoBoAHUKOBBIE TPUOOPHI

https://www.yaklass.ru/
bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

152

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HANIPSKEHUS B
L[ENU TIOCTOSTHHOTO TOKA MPY HOMOIIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
nprOopoB" uinu "3HaKOMCTBO ¢ IIUPPOBOI
naboparopueii no gusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUUUH MPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

153

@u3NYEeCKU NPAKTUKYM IO TEME
"U3mepenune yckopeHusi CBoOOOJHOTO
nagenus” win "M3ydeHue nIBr>KeHud Tena,
OpOIIEHHOTO TOPU3OHTATBHO"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue paBHOICUCTBYIONIEH CHIIBI TPU
JBUKEHUH OpyCKa MO HaKJIIOHHON
mI0cKocTu"

155

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
yIPYrOCTH, BOZHUKAIOIINUX B MPYKUHE U
PE3MHOBOM 00pa3iie, oT ux aepopmamnun”

156

Pu3HUeCKU MPAKTUKYM I10 TEME
"HccnenoBanue yciuoBH paBHOBECHS
TBEPAOTO TENa, UMEIOUIETO OCh BpaleHus"
niu "M3ydeHne ycTon4uBOCTH TBEPIOTO
Teja, UMEIOILEro IUIOIIA/lb Ooph!"



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

Pu3N4EeCKU IPAKTUKYM 110 TEME
157 "U3mepenue yaenbHOM TeIIoEMKOCTU I
"UccnenoBanue mpoiiecca OCThIBaHUS

BerecTna"

duznyeckuil npakTukym 1o teme "M3ydenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUAKOCTENH"
158 win "M3MepeHue yieiabHOM TeroThl
naBieHus apaa" unu "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/lyXa M OLIEHKA

Macchl IapoB B TOMEIIECHUU".

Pu3NYEeCKU IPAKTUKYM 10 TEME
160 "HabiroieHue amekTposn3a’ win
"N3mepenue 3apsiaa 0OJHOBAJIEHTHOTO HOHA"

PesepBubIit ypok. O6001eHNE 1
161 CHUCTEMATH3ALNA 3HAHUN I10 TEME
"Kunematnka"

PesepBubIit ypok. O600meHNE 1
162 CHCTEMAaTHU3aIlis 3HaHUH 10 TEME
"Jlmnamuka"

PesepBHrlit ypok. O600111eHNE U
163 cucTeMaru3anusa 3HaHu| mo teme "CraTuka
TBepAoro Tena'"

PesepBusiit ypok. O600m1IeHE U
164 CHUCTEMATHU3AIHA 3HAHUH IO TeMe "3aKOHEBI
COXpaHEHUs B MeXaHUKe"

PesepBHrlit ypok. O6001IeHNE 1
165 cucreMaru3anys 3Haguii mo teMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHYECKON Teopuu”




166

Pesepubrit ypok. O60011eHUE 1
cHCTEMAaTHU3aLMs 3HAHU 110 TEME
"TepmoauHamuka. TeraoBsie MallIuHbI"

167

PesepBHblit ypok. O60011IEHE U
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"ArperatHbie cOCTOSIHHS BeniecTBa. Da3oBbie
nepexoipl"

168

Pesepsubrit ypok. O60011eHNE 1
CUcreMatTu3anus 3HaHUH 10 TEME
"Onexrpuueckoe moie"

169

PeseprubrIit ypok. O6001eHNE 1
cucreMarmusanus 3HaHUH 10 TEME
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

170

PeseprubIit ypok. O6001eHNE 1
cucreMarusanus 3HaHui no teme "Toku B
pa3IM4HbIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170 8

16

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTposabHubie

Bcero
padoTshI

IIpakT4yeckue
padoThI

JJIeKTPOHHBbIE
nu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypcbl

B3aunMojelicTBre MOCTOSTHHBIX MarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHutHoe mnoJe.
I'mnore3a Amnepa




Bexrop maruutHON mHAyKumu. IIpuHimn

2 CyNEPHO3UIIMM MATHUTHBIX NoJieH. JInHun
MAarHuTHON MHAYKIIUH
3 MarnuTHO€ 10JIe TPOBOIHUKA C TOKOM.
OmneIT OpcTena
Cuna Amriepa, e€ HanpaBJICHUE U MOTYJTb
5 Pemrenue 3amau
5 [Ipumenenue 3akoHa Ammepa.
DNeKTpOU3MepUTENbHbIE TPUOOPHI
Cuina JlopeHna, e€ HanpaBJIE€HUE U MOTYJTb.
7 JIBro>keHre 3apsiKEHHOW YaCTUIIbI B
OJTHOPOJTHOM MarHUTHOM I10JIe
Pemrenue 3agau
Pa6oTa cunel Jlopennia
10 Pemenue 3amay
1 MarsuTtHoe 1oJjie B BEILIECTBE.
deppoMarHeTuKH, rapa- u 1uaMarHeTUKH
12 OcHoOBHBIE CBOMCTBA (peppOMarHeTUKOB.
[IpuMeHeHne GpeppoMarHeTHKOB
13 Pemrenue 3agau mo reMme "MargutHoe mose"
14 Pemrenue 3agau mo reme "MargutHoe mose"
15 SIBieHHe ANEKTPOMArHUTHOM WHIYKIINU.
[ToTok BEeKTOpa MarHUTHOW UHIYKIIUU
16 OJ1C unaykunu
17 3aKOH ANEKTPOMATHUTHON MHAYKLIUH

Qdapanes




18

Buxpesoe anexrpuueckoe noiue. Toku @yko

O/1C uHAYKIMHU B JIBUOKYILUXCS

19
MIPOBOTHUKAX

20 Pemenne 3amau

21 [TpaBumno Jlenma

29 NunyktuBHOCTH. KaTynika HHIyKTUBHOCTH B
LIENU HOCTOSHHOTO TOKa

93 SBnenne camounaykuu. IJ1C
CaMOWH/TyKITHH

24 DHeprusi MarHUuTHOTO TIOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemenue 3amay

26 O060011IeHne U cucTeEMaTU3aLMs 3HAHUI 110
Teme "DneKkTpoauHamMuKa'

97 KonTtponbHas padoTa o Teme
"OnexkTpoauHaMuka"

08 KoneobarensHas cucrema. CBoOOIHEIE
KoJiebaHus1. ['apMoHnYecKre KOJIeOaHus

29 KunemaTtnueckoe 1 TMHAMHUYECKOE OIMCAHHE
Koe0aTeIbHBIX ABMKESHHUI
DHepreTU4ecKoe onvucanue. BeiBo

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHUYECKHIX
KoJieOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTHYSCKOTO OMHUCAHUS

31 Ammutyzaa u ¢aza xosiebaHui

32 [Tepuon u yactora kKosebanwmii. [lepros

MaJIbIX CBOOOIHBIX KOJIeOaHMt




MaTeMaTu4ecKoro MastHuka. [lepron
cBOOOTHBIX KOJIEOaHMIA IPYKUHHOTO
MasiTHUKA

3aryxaroiue kojaedaHus. BeiHyx1eHHbIE

33
KoneOanus. Pe3onanc

34 ABTOKOJIC0aHUS

35 Pemenue 3amau

36 VYpok-koHpepenuus "MexaHuueckue
KoJieOaHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O0o01enye ¥ cucTeMaTu3aIys 3HAaHUH 110
TeMe "Mexannueckue koaedanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebaTenpHbI KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYbI

39 3aps/ia KOHJIEHCATOpa ¢ aMIUIUTYI0U CHJTBI
TOKa B K0JieOaTEeIbHOM KOHTYpE

40 3aK0OH COXpaHEHUs SHEPTHH B HJICATLHOM
KOJIeOaTeIbHOM KOHTYPE
3aTyxaromue IEKTPOMarHuTHbIC KOJICOaHMsI.

41 BrinyKIeHHbBIE IIEKTPOMAarHUTHBIE
KoeOaHus

42 [TepemenHsbIii TOK. Pe3uctop u KOHAEHCATOP B
LIETIHA TIEPEMEHHOTO TOKa

43 Karyiika vHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

m 3akoH OMa Juist SIEKTPUYECKON Lenu

NEPECMECHHOT'O TOKaA




MonHOCTh IEPEMEHHOTO TOKA.

45 AMIUIMTYTHOE U JICVCTBYIOIIEE 3HAUCHHUE
CWJIBI TOKA U HATIPSHKEHUS

46 Pe3onanc B anekTpuieckoi nenu

47 Pemrenue 3agau
Wneanpubiif Tpancdopmatop. [Ipoussoactso,

48 nepeaayda u moTpedIeHue AeKTPUIECKON
SHEPTUHU
DKOJIOTUYECKHE PUCKHU TIPH IMPOHU3BOJICTBE

49 anekTpo3Heprun. KynbTypa ucioib30BaHus
AJIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU

50 Pemenue 3amay

51 Pemenue 3amay

59 O060011eHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMe "DJIeKTpOMarHuTHbIC KoJieOaHus"

53 MexaHn4yeckue BOJIHbI. XapaKTEePUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpas3syk u ynapTpassyk. Lllymosoe
3arpsi3HEHUE OKPYKaIoLIei cpeibl

57 Pewtenue 3amay

58 DNeKTpOMarHuTHbIE BOJHBL. M3nydyeHue
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHuTHBIX BoiH. CBocTBa

QJICKTPOMATrHUTHBIX BOJIH




60

[IIxana 3neKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne 2IEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

HpI/IHHI/IHI)I pPaaruoOCBA3H U TCIICBUACHHA.
Pannonoxamus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAKOLIEH CPe/Ibl

62

Kontponbhas padota no teme "Konebanus u
BOJIHBI"

63

Caet. 3aKOH NPAMOJIMHENHOTO
pacrpocTpaHeHus cBeTa

64

Perrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPaHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb NpeIoMIICHHS.
[TonHoe BHYTpEeHHEE OTpaKEHHE.
[IpenenbHbliA YyroJi MOJHOTO BHYTPEHHETO
OTpaXKeHUS

67

Pemenue 3amau Ha MMPUMCHCHUEC 3aKOHOB
OTpaXXCHHUA U ITPCIIOMIICHUA CBCTA

68

Xox mydeii B mpusme. Jlucnepcus cBera.
CrnosxHblii cocTaB Oenoro ceera. et

69

JIMH3BL cDOKYCHoe pPacCToOSHUC U OINITUYICCKAA
CcHuJia JIMH3bI

70

ITocTpoenue n3o0pakeHui B IMH3aX U UX
CUCTEMaX. Y BEIMYECHHE JINH3bI




Pemenue 3agau Ha noctpoeHue

71 M300paKeHM, TOTY9IaeMBIX C TOMOIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3anau. [Ipeaensl npuMeHUMOCTH
reOMETPUYECKON ONTUKHI

74 CKopocTb cBETa M METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBeta

76 WnTtepdepennus crera

77 KorepeHnTHble HCTOYHUKH. Y CIIOBUS
HaOJFO/IEHUS] MAKCHMYMOB U MHHUMYMOB

78 Pemenue 3amay

79 [Ipumenenne natephepeHIun

80 Hudpakuus cBeTa

81 JudpakunonHas pemérka. Y cioBue
HaOJI0/ICHUS TJIABHBIX MAKCHUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pewtenue 3amay

85 CBeTOBBI€ SIBICHUS B IPUPOC

86 O6o0061eHre u cucTeMatu3alus 3HaHu| 10
teme "Onrtuka"

87 KonTtponpHas padota no teme «OnTHKa»




['paHn1IBI TPUMEHMMOCTH KIACCUYECKOMN

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npudMHHOCTH. OTHOCHUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe ICHUE BPEMEHH U
COKpAIlleHUE JUTHHBI

01 OHeprus ¥ UMITYJIbC PEISATUBUCTCKON 1
JaCTHIIBI

92 CBsI3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PENATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TETIIOBOE M3ITydEHUE 1

94 3akoH cMmenienus Buaa 1

95 I'unote3a M. [Inanka o kBantax. ®oTOHBI 1

96 DHeprus ¥ UMIyJasc HoToHa 1

97 dotorddext. OnbiTel A. I'. CToneTona. 1
3akonsl poTodhdexTa

98 VYpaBHenue DitHiuTeitHa 1715 GoTtodddexra. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JNaBnenue ceera. OnpiTel [1. H. JIebenena

100 BosiHOBBIE CBOICTBA YacTHI] 1
Bounsb! ne bpoins. JlimHa BoHbIL A¢ bpoiins

101 U pa3Mepbl 00J1aCTH JTOKaIU3aluu 1

JBUKYIICHCS YaCTUIIBI




102

KopryckyssipHO-BOTHOBOM Tyannu3m

103 Judpakmust 37EKTPOHOB Ha KPUCTAIIIAX
Crienumka u3MepeHuii B MUKPOMUPE.

104 CooTHollIeHUs HEOTIpeACTIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3ama4q

106 Pemenue pacuéTHBIX 33129

107 KonTtponbHas padoTa mo Temam: "OCHOBBI
CTO", "KopiyckyasipHO-BOJIHOBOH ayanu3m"”

108 OTMBITHI IO UCCIIEIOBAHHUIO CTPOCHUS aTOMa.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctynater bopa

110 Bunpsl ciektpoB. CrieKTp YpOBHEU SHEPTrUU
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHYXJICHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sipa I eiizenOepra-

113 HBanenko. 3apsig 1 MacCoBOE YUCIIO Spa.
H3oTtonsl. PainoakTMBHOCTH
3aKOH paJiMOaKTUBHOTO pacrajaa. CBolcTBa

114 HMOHHU3UPYIOIIETO U3nydeHus. BiusHue
PaOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprusi CBA3U HYKJIOHOB B sJipe. SnepHble

115 cuibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHsie peakTopsl. [IpoGnemMsl




YIPABISIEMOTO TEPMOSAEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThl Pa3BUTHSI sIIEPHOI
JSHEPIreTUKHU

116

MeTo1bl perucTpalnuy U UCCaea0BaHUs
AJIEMEHTapHbIX yacThll. OyHJaMEeHTaJIbHbIE
B3aMMOJCICTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TinrooHHas MOJENb aipOHOB

117

®wusuka 3a npenenamMmu CTaHIAPTHOW MOJIETH.
TémHas Matepus U TEMHAsI SHEPTHSL.
EnunctBO (hmznueckoil KapTUHBI MUpa

118

OTansl pa3BUTHS ACTPOHOMUH. 3HAUECHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS IPUPOIBI KOCMUUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHNI

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paZnOTENEeCKOIIbl, BHEATMOC(EpHas
aCTPOHOMUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAMMOE IBIIKEHUE

122

Conueunas cucrtema. Conuue. ConHeunas
akTUBHOCTb. McTounuk sHeprun CosHIa U
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jnarpamma "creKTpagbHbIA KJIACC —
CBETUMOCTD"




124

3BG3HI)I TJIaBHOM II0CNIEI0BATCIILHOCTH

125

Buyrpennee crtpoenue 38E31. COBpeMEHHbIE
MPEJCTABICHUS O MTPOUCXOKICHUHN U
spomrorun CoHIIa U 3BE37,. DTallbl JKHU3HHU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacuiupenne Beenennoit. 3akon
Xab0mna. Teopus bosbiioro B3peiBa.
PenukroBoe n3nydeHue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnsie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O IT0JISI
nocTosHHEIX MaruuToB" winn "UcciaenoBanue
CBOMWCTB (peppOMArHeTUKOB" HIIN
"UccneqoBanue IeHCTBUS IIOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

131

Ou3nyecKuii MPakTUKyM IO TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTH CUJIbI AMIIepa OT CHUJIbI TOKa"
nmy "OnpeneneHne MarHUTHOM UHIYKIIUU Ha
OCHOBE U3MEpEHMsI cUiIbl Amnepa”

132

Pu3HYEeCKUN MPAKTUKYM I10 TEME
"UccnenoBaHue sIBIICHUS 3JI€KTPOMArHUTHOM
uHayknuu'" win "OnpeneneHne NHIYKIUU
BUXPEBOTO MarHUTHOTO MoJs"




133

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS] CAMOUHTYKITUN"
i "COopKa MOJIENH HIIEKTPOMArHUTHOTO
reHeparopa"

134

PuU3NYECKU IPAKTUKYM II0 TEME
"U3mepenue nepuoia CBOOOIHBIX KoJieOaHUH
HUTSHOTO U MPYKUHHOT'O MasgTHUKOB"

135

PuU3NYECKU IPAKTUKYM II0 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKeE"

136

Pu3NYEeCKU NPAKTUKYM IO TEME
"HccnenoBannue NepeMEHHOIO TOKA Yepes
MIOCJIE0BATENIBHO COETMHEHHBIE
KOHJEHCATOP, KaTyIIKy U PE3UCTOP" Win
"UccnenoBanue paboOThl HCTOYHUKOB CBETA B
LIeY IEPEMEHHOTO ToKa"

137

du3nyecKuil MpakTUKyM 1o Teme "N3yuenue
MapaMeTpOB 3ByKOBOW BOJIHBI"

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"HM3mMepeHune nokasareiis IpeaoMIeHUs
crexna" win "l[lomydyenue nzo0pakeHus B
crcTeMe U3 IJIOCKOro 3epKajia U JIMH3bI"

139

Ou3nyecKuii MPakTUKyM MO TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsSIHUA OT BeIeCTBa (Ha mpUMepe
xuakux uH3)" wim "M3mepenne GokycHOTo
paccTosiHUA PacCeUBaOIINX JIHH3"




140

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HabOmonenue nudpakiuu, nHTepdHEepeHINH
U NoJIsipU3aluu ceera’”

141

Pu3NYEeCKU IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCca U SHEPTUH
PEeNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsHKEHHBIX YaCTULl B MArHUTHOM
nose)"

142

Pu3NYEeCKU NPAKTUKYM 10 TEME
"N3mepenue nocrossHHOM [1nanka Ha ocHOBE
uccnenoanus porodddexra" wim
"HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOMO OT HaNpsLKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue CieKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
HCIOJb30BaHuEM Jo3umMerpa” uiun "M3ydenue
MOTJIONIEHU OeTa-4yacTHI] aJfoMUHUIEM"

145

duznyuecKuil MPakKTHUKYM 110 TEMe
"Habnroneuus 386300010 HEOA
HEBOOPYKEHHBIM TJ1a30M C UCTOJIb30BaHUEM
KOMITBIOTEPHBIX MPUITOKEHUH TSI
oTpeeNieHus MOJ0KEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE
co3Be3niusi CeBepHOTO MOTYIIApHS U SIPKHE




3B&31b1" uiu "HabmroeHus B TEIECKON
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIIeHUH"

146

O0o0061IeHre 1 cUCTEMaTH3alus 3HaHui. Pob
(bM3UKHU U ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITMATBHOM 1 dTUUECKOM
cdepax IesTeTbHOCTH YeJI0OBEKa

147

O0001IeHne U cucTeMaTU3aIus 3HaHuK. Pois
1 MeCTO (PM3UKHU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

148

O06o0menue u cucteMaru3aius 3Hanuii. Poib
¢buznueckoit Teopur B GopMHUpPOBAHUH
MPEACTABICHUH O PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
o01IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O060011eHre U cucTeMaTU3aLMs 3HAHUI 11O
TeMe "Kunematuka"

150

O060011eHre U cucTeMaTU3alus 3HaAHUI 1O
TeMe "Kunematuka"

151

O06o001IeHre 1 cucTeMaTr3ays 3HaHUH 110
teme "/IlmHamuka"

152

O000111eHNE U cCUCTEMATHU3AIMsI 3HAHUH 110
teme "Craruka TBEpAOro rena"

153

O06o0011eHre U cucTeMaTu3ays 3HaHU| 10
TeMe "3aKOHBI COXPAHEHUS B MEXaHUKE"




154

O06o00muIeHne U cucTeMaTu3aus 3HAaHUN 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON
teopun”

155

O06o01IeHre U cucTeMaTH3alus 3HaHU! 110
teme "Tepmonunamuka. TenaoBbie MalTuHbL"

156

O060061eHre u cucTeMaTu3alus 3HaHui 1o
TeMe "ArperaTHble COCTOSHUS BEIIECTBA.
da3oBbIe nepexoipl"”

157

O00011IeHne U cucTeEMaTU3alMs 3HAHNUI 110
Teme "Dnekrpuueckoe mnojue"

158

O06001eHre U cucTeMaTr3aIys 3HaHUH 110
teme "[1oCTOSTHHBIN JIEKTPUYECKUNA TOK"

159

O06001IeHre U cUcTEMaTU3alMs 3HAHNUI 110
Teme "Toku B pa3nuyHbIX cpegax”

160

O060011eHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMe "MaruutHoe noJjie"

161

PesepBubIit ypok. O6001eHNE 1
CHCTEMAaTHU3aIUs 3HaHUH 10 TEME
"DnexTpoMarHuTHas UHAYKIUS"

162

PesepBusiit ypok. O600m1IeHE U
cHCTEMAaTU3alMs 3HAHUI 110 TEME
"Mexanndeckue Kojgeoanusa"

163

PesepBusiit ypok. O600m1IeHE U
cucTeMaTh3alys 3HaHUH 1o Teme
"DneKTpoMarHuTHele Kosebanus"

164

PesepBHrlit ypok. O6001IeHNE 1
cUCTeMaTH3aIlHs 3HAHUI 110 TEME




"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165

Pesepubriit ypok. O60011eHUE 1
cucreMaru3aiis 3Hanuii mo reme "Onruka"

166

PesepBubIit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

167

PesepBubrit ypok. O60011eHNE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"KopmyckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMarusanys 3Hadui mo reMe "duznka
aroma"

169

PesepBubIit ypok. O6001eHNE 1
cucTeMarus3anys 3Hadui mo teMe "duznka
ATOMHOTO SApa U JIEMEHTapHBIX YacTuIr"

170

PesepBubIit ypok. O6001eHNE 1
cucTeMaTu3anys 3HaHui 1o TeMe "DI1eMEHTEI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

®msuka, 10 xmacc/ Mskumes I'.5., BbyxoueB b.b., Corckmii H.H. mox penmaxmmeii
[MapdentpeBoit H.A., Aximoneproe obmectBo «M3mgarensctBo «IIpocBemenuey. @usnka, 11
knacce/ Mskumes I'.JI., ByxoBues b.b., Uapyruan B.M. mox pemakuueii [TapdentreBoii H.A.,

AxunonepHoe o6mmectBo «M3narensecrBo «IIpocsemnienuey.

METO/IUYECKHUE MATEPHUAJIBI J1JISI YUUTEJIA

» Ousnka. Mexanuka, 10 kmacc/ Mskumes I'.5., CunsikoB A.3., OOIIECTBO ¢ OrpaHUUYECHHON
oTBeTCTBEHHOCThIO «/[PODAY; AxnmonepHoe obmiectBo «M3matensctBo «lIpocBemenuey ¢
®uszuka. MonekynspHas ¢usuka. Tepmonunamuka, 10 kimace/ Msxumes [.5., Cunsikos A.3.,
OO0miecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAy»; AxumoHepHoe 0OIIECTBO
«M3narenscTBO «IIpocBenienuey» * ®usnka. Dnexrpoannamuka, 10-11 kmacesl/ Mskumes .51,
CunsikoB A.3., OOmIECTBO ¢ OrpaHUYECHHONW OTBETCTBEHHOCTHIO «J[PODA»; AKImoHEpHOE
obmectBo «M3marenbctBo «lIpocBemenne» ¢ ®dusuka. Konebanmss m BomHbl, 11 Kimacc/
MskumeB ['.5., CunsikoB A.3., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxnuonepHoe obOmiectBo «M3matenbctBo «lIpocBemenney» * ®usmka. Ontmka. KBaHToBas
¢usmka, 11 xmacc/ Mskume [I'.5., CunskoB A.3., OOmecTso ¢ OrpaHUYECHHOUN

OTBETCTBEHHOCTHIO «J[PODA»; AxkuimonepHoe obmiecTBo «M3aarenbcTBo «IIpocBemieHmes

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1 Bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2 http://markx.narod.ru/pic/ - ¢usuka B mkome. 3 http://festival.1september.ru/articles/ -

bectuBanb memarornyeckux uae «OTKpwITBIA ypok». 4 http://www.fizika.ru/ - caiit mms
yuntened Gpusuku u ux ydeHukon. 5 http://www.physics.ru/ - marepuansl o ¢gusnke. 6 WWW .
ege .edu.ru - uapopmarmonssiii mopran EI'D. 7 http :// school - collection . edu . ru / - equnas
kosiekius IJOPoB
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