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ITOSICHUTEJIbHAS 3AIINCKA

[Tporpamma 1o ¢u3MKe Ha ypOBHe cpefHero obirero o6pa3oBaHusi pa3paboTaHa Ha OCHOBe TI0JIOXKEHUH U
TpebOBaHUI K pe3ysibTaTaM OCBOEHUs OCHOBHOW 00pa3oBaTesbHOMN MporpaMMmbl, TipefcTaBieHHbIX B PI'OC
COO, a Takke c yuétoMm demepanbHON paboueli MporpamMMbl BOCIUTaHWS W KOHIEMIMU TIperno/iaBaHus
yuebHOro mpegmera «®u3nka» B 0Opa3oBaTelbHBIX OpraHu3auusx Poccuiickoit defepaliyy, peanr3yroIx
OCHOBHbIe 0Opa3oBaresibHbIe TIPOTrPaMMBI.

[Mporpamma mno ¢usuke omnpejenseT o0si3aTebHOe TpeJMeTHOe COj/lep)KaHWe, YCTaHaB/IMBaeT
pPeKOMeH/IlyeMyl0 TI0C/ie[OBaTe/IbHOCTb W3y4YeHHsi TeM U pa3fielioB yueOHOTO TipeaMera C Y4YETOM
MEXXIIPeJMETHbIX W BHYTPUIIPeIMETHBIX CBsi3eif, JOTMKM y4yeOHOro Tpoljecca, BO3pacTHBIX OCOOeHHOCTel
obyuaromuxcsa. IlporpaMMa mo ¢u3uKe AaéT TMpe/CTaBleHHe O Ie/sX, COAep)KaHWH, OOIel CTpaTeruu
o0yueHUsi, BOCTIUTAaHWS MW Pa3BUTHSI OOydYaroL[UXCsi CpeAcTBaMyd ydeOHOro rmipegmera «@Pu3MKa» Ha
yriyOIéHHOM YPOBHE.

W3yuenue Kypca ¢U3UKH yrayO/JEHHOTO ypPOBHSI TIO3BOJISIET pean30BaTh 3aJaudl MpogecCHoHaTbHON
OpMeHTallMY, HarpaB/ieHO Ha CO3JaHue YC/AOBUM /IS MPOSB/IEHUS CBOMX MHTEJIEKTYalbHbIX U TBOPUECKHX
CrocoOHOCTel KaXAbIM OOYyYarolIUMCs, KOTOpble HeoOXOJWUMBbI [i/Ii TIPO/IO/DKEeHHsT 00pa3oBaHUsI B
opraHu3aiusx MpodeccuoHaabHOTO 00pa30BaHUSI M0 pas/MuUHbIM  (DHU3UKO-TEXHUYECKUM W HWHXKeHepHbIM
CreLaTbHOCTSIM.

B nporpamme 1o ¢u3srKe oripezie/sitOTCs MJIaHUPyeMble pe3yJ/bTaThl OCBOEHUS Kypca (PU3UKU Ha YPOBHE
cpefHero oOiero obpa3oBaHUs: JIMYHOCTHBIE, MeTarpeZMeTHbIe, MpeJMeTHbIe (Ha yray0/JEHHOM YpDOBHe).
HayuHO-MeT0/10/I0THUeCKOM OCHOBOW il pa3paboTK¥ TpeOOBaHUH K JIMYHOCTHBIM, MeETarlpeJMETHbIM U
TIpeIMETHBIM pe3y/bTaTaM O0yYaroIUXCsl, OCBOMBIIMX TPOrpamMMmy 10 (r3vKe Ha YPOBHe CpeJHero oOIero
oOpa3oBaHUs Ha yrTy0/IEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IeSITe/TbHOCTHBIN TOX0[.

[Tporpamma 1o ¢u3vKe BKIHOUAET:

TJIaHUpyeMble pe3yJ/ibTaTbl 0CBOeHHUs Kypca (DH3MKU Ha yriy0JéHHOM YPOBHE, B TOM UUC/Ie MpeMeTHbIe
pe3y/bTaThl TI0 To/laM 00yueHusT;

coziep)kaHue yuebHoro npeamMeta «PU3KKa» 10 rofilaM 00yueHusl.

[Tporpamma 1o ¢u3uKe UMeeT NMPUMEPHBIM XapaKTep U MOKeT ObITh HMCTIO/b30BaHA YUUTEIIMU (DU3UKU
[l COCTaBJIeHHsI CBOUX PabOYMX MPOrpaMM.

[MporpaMMa 1O (U3MKe He CKOBbIBAeT TBOPYECKYI0 WHULMATUBY YyuMTered W IpeJoCTaBisieT
BO3MOXXHOCTU [IJI1 peanu3alid pas3/MyHbIX METOAUYEeCKUX TMOAXOJ0B K IIpernofiaBaHuio (U3MKU Ha
yriay6/1EHHOM YPOBHE MPH YCJIOBUM COXPaHeHUsI 00s13aTe/IbHOM YaCcTH CoZiep>KaHusi Kypca.

du3MKa Kak Hayka 0 Haubosiee 0OIMX 3aKOHAX TPUPO/bI, BHICTYyTas B KaueCcTBe yyeOHOro mpeamMeTa B
IIKOJIe, BHOCUT CYII|eCTBeHHbIN BK/IaZli B CUCTeMY 3HaHHI 00 okpyskatomieM mupe. [IIKo/mbHBIN KypC GU3MKU —
cricTeMo00pa3yoLHii [/isT eCTeCTBEHHO-HAYYHBIX YueOHBIX MPeIMETOB, TIOCKOJ/IBKY (hHU3HUUeCKre 3aKOHBI JIeXXaT
B OCHOBe TIPOLIECCOB U SIBJIEHUM, W3yuaeMbIX XUMHel, Ouosorueid, ¢husndeckoit reorpadureii 1 aCTpOHOMHEH.
Vcronb30BaHWe W aKTUBHOE TIpUMeHeHue (M3MUecKMX 3HaHWW OIpejesiio XapakTep W OypHOe pa3BUTHe
pa3HOOOpa3HBIX TEXHOJIOTWKA B cdepe SHEPreTUKW, TPAHCIIOPTa, OCBOEHUST KOCMOCA, ITO/yYeHHUS] HOBBIX
MaTepyasoB C 33aJlaHHbIMM CBOWCTBaMU. M3yueHWe (U3MKU BHOCHT OCHOBHOM BK/aZ B (hOpMHpOBaHUeE
eCTeCTBeHHO-HayYHOU KapTHHBI MUpa 00yuaroiierocsi, B pOpMHUpOBaHHE YMEHH TIPUMEHSITh HayUHBIH MEeTO[
TI03HaHUS TIPY BBITIOJTHEHUH UMY yueOHBIX MCC/ie/JOBaHUH.

B ocHOBY Kypca (U3MKH1 Ha YpOBHe cpe/iHero o01iiero obpa3oBaHusl TOJI0OXKeH Psifi uiel, KOTOpble MOXKHO
paccMaTpuBaTh Kak MPUHLIUIIBI €10 MOCTPOeHMUS.

Hoes yenocmHocmu. B cOOTBeTCTBUM C Hell KypC SIBSIETCS JIOTUUECKU 3aBepIIEHHBIM, OH COJI@P)KUT
MaTepHas U3 BCex pasZiesioB (PH3MKHU, BKIHOUAeT KaK BOMPOCH] KJIACCUUECKOM, TaK U COBPeMEeHHOM (PU3UKHU.

Hoes 2enepanuzayuu. B cooTBeTCTBUM C Hell MaTepuras Kypca GU3UKN 00beIMHEH BOKPYT (hH3UIeCKIX
Teopui. Benymmm B Kypce siBisieTcd (POPMHpOBaHWe Mpe/CTaB/eHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BellleCcTBe U IoJe.



Hoes qymaHumapuzayuu. Eé peanmsauysi mpeArosiaraeT WCO/Ib30BaHMe TYMaHUTAPHOTO TTOTeHIMaa
¢u3nueckoil HayKd, OCMBIC/JIEHWe CBSI3M pasBuUTUs (U3MKKM C pa3BuTHeM oOIIecTBa, a Takke C
MHPOBO033pPeHUYECKUMHU, HDABCTBEHHBIMHU 1 IKOJIOTUYeCKUMU TIPOOIeMaMHu.

Hoes npukaadHoli HanpaenenHocmu. Kypc ¢husuku yriyO1éHHOTO yPOBHS MpeJriosiaraeT 3HakOMCTBO
C LIMPOKUM KPYI'OM TeXHHYECKUX M TEXHOJIOTMUeCKUX MPUIOKeHNI M3yUueHHbIX TeOpUid 1 3aKOHOB. I1pu aToM
pacCMaTpUBAKOTCS HAa ypPOBHE OOLMX TIpe/CTaB/IeHUHd U COBPEMEHHbIe TeXHUYeCKWe YCTPOWCTBA, WU
TeXHOJIOTHH.

Hoesn 3kosno2u3ayuu peanusyeTcs MOCPEJCTBOM BBeZIEHHUsS] 3/IEMEHTOB COJlepyKaHUsl, TOCBSILIEHHBIX
9KOJIOTUYeCKUM Tpoh/ieMaM COBPEMEHHOCTH, KOTOPbIe CBSI3aHBI C Pa3BUTHEM TeXHUKHU M TEXHOJIOTHH, a TaKKe
obcy>kaeHust TpobsieM parjMOHaIbHOTO TIPUPO/IOTIOIB30BaHUS M KOJIOTMUYeCKON 0e30MacHOCTH.

OcBoeHre cofiep)KaHUsI TIPOTPaMMBbI 10 (U3MKe JO0/DKHO OBITh TIOCTPOEHO Ha TMPUHIMIAX CHCTEMHO-
JieaTeIbHOCTHOTO Tofxofa. st ¢u3vKu peanu3aiisi 3THX TIPUHLUIIOB 0a3upyeTcsi Ha HCIOJ/Ib30BaHUM
CaMOCTOSITEJTLHOTO 3KCIIePUMeHTa Kak II0CTOSIHHO JielicTBytollero (akropa yuebHoro mnporecca. s
yryiyOIEHHOTO YPOBHS — 3TO CHUCTEMA CaMOCTOSITE/IbHOTO YUEHWYEeCKOTO SKCIEepUMEHTa, BK/IHOUAFOILEro
(bpoHTa/bHbIE yUeHHYeCKHe OMBIThI NPY W3yueHWHd HOBOTO MaTepHasa, jiabopaTopHble paboThl M paboOThI
npakTUKyma. IIpy 3ToM BO3MOXKHBI ZiBa criocoba peanu3aniuy (U3MUYECKOro NMpakTHKyMma. B mepBom ciyyae
MPAaKTUKyM TpoBoAUTCS 60 B KoHIje 10 u 11 kmaccoB, MO0 1oC/ie MePBOro U BTOPOTO TIOYTOJUMA B KaXKJOM
M3 9THX KiaccoB. Bropoi#i criocob — 370 mHTerpauusi paboT mpakTHKyma B CHCTeMy JlabopaTOpHBIX paboT,
KOTOpbIe TIPOBOJSATCS B TIpollecce u3ydeHWsi paszena (temsl). IIpy 3ToM mop paboTamul TpakKTHKyMa
TIOHMMAeTCsl CaMOCTOSITe/IbHOe MCC/IeIoBaHHe, KOTOPOe TIPOBOAWTCS TI0 PYKOBOJCTBY CBEPHYTOTO,
0606111éHHOTO BU/a 63 roIaroBoii HHCTPYKIHH.

B mporpamme 1o ¢u3MKe cUCTeMa yU4eHUMYeCKOTO KCIepUMEHTa, J1abopaToOpHBIX paboT U MpaKTHKyMa
Tpe/icTaB/ieHa eJUHbIM TlepeyHeM. BbIOOp TeMaTHMKU [jis 5THUX BHUJOB YYeHHUECKMX IPAKTUUYeCKuX paboT
OCYIIIeCTB/ISIETCSl  yYyaCTHMKaMU 00pa3oBaTe/sibHOTO Tpoljecca  MCXOAsS W3  0COOeHHOCTel TMOypPOYHOro
TUIAHUPOBaHUSI W OCHaIeHus KabuHerta ¢usvku. Ilpy sToM obecrieunBaeTcsi oBjafieHWe OOYYAIOIMMUCS
YMEHUSIMU TIPOBOJUTH TPSIMbIe ¥ KOCBEHHbIE M3MepeHusi, UCCIeJ0BaHUsI 3aBUCUMOCTel (pU3NYeCcKUX BeTUUUH
Y TIOCTAaHOBKY OITBITOB TI0 TIPOBEPKE TIPe/I/IOXKeHHBIX THUTIOTe3.

Bosbilioe BHUMaHUe y/ie/sieTCsl pellieHrI0 PACYETHBIX M KaueCTBeHHbIX 3a/jau. [1py 3TOM fjisi pacuéTHBIX
3a7lay TIPUOPUTETOM SIBJIIFOTCS 33/jauM C $IBHO 3aJ@HHOW U HesIBHO 3aJlaHHON (Dr3nUecKod MOo/iesblo,
TI03BOJISIFOIIME TIPUMEHSTh M3yYeHHble 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jesia Kypca, Tak |
WHTETpUpysl TIpUMeHeHre 3HAaHWM W3 pa3HbIX pasfiernoB. [I/i KaueCTBeHHBIX 3a7lay MPUOPUTETOM SIBJISIOTCS
3a7laHusi Ha 0OBsicCHeHMe/TIpeficKa3aHhe TpOTeKaHUsi (M3MUecKUX sIBJIEHHMM M TIPOLIECCOB B OKpY’Karollei
KW3HH, Tpebytomue Boibopa (Hr3nuecKoi MO/IeNH /IS CUTyaLuH MTPaKTHKO-OPUEeHTHPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeboBaHusmMu ®I'OC COO K MaTepHabHO-TEXHUUECKOMY 00ecrieueHur0 yueOHOTo
nipoliecca Kypc Gpu3vku yriiy6i€HHOro ypOBHSI Ha YPOBHe CpeJiHero o0iiero 006pa30BaHus JO/DKEH U3yUaThCsl B
YC/IOBUSIX TpeJMeTHOro KabuHeta. B kaOuHere ¢u3uku [0/mKHO ObITh HeoOxoxumoe jabopaTopHOe
obopyioBaHue [1s1 BBINOJHEHUs] YKa3aHHbIX B Mporpamme Io (u3vke yuyeHHYeCKUX OIbITOB, 1ab0paTOPHBIX
paboT 1 paboT MpaKTHKyMa, a TaKXe IEMOHCTPALIMOHHOEe 000py/[0BaHHE.

IemMoHcTpalionHoe 00opyZioBaHue (OpMHUPYETCs B COOTBETCTBUM C TIPUHIUIIOM MHHMMAa/IbHOMN
[IOCTaTOYHOCTH M obecrieyrBaeT TIIOCTAHOBKY I1€PEUMC/IEHHBIX B TporpaMMe T0 (HU3MKe K/IHUeBbIX
JeMOHCTpaIi /I UCCIe[0BaHUsl M3y4aeMbIX SIBIEHWA W TPOLIeCCOB, SMIUPUYECKUX U (DyHJAMeHTaTbHBIX
3aKOHOB, UX TEXHUYECKUX TIPUMeHeHUH.

JlabopatopHoe o00opyZOBaHUe [jiI Y4YeHHUECKHMX TIpaKTUYeCKUX paboT dQopmupyercs B Buje
TeMaTHUeCKUX KOMIUIEKTOB M o0OecrieurBaeTcss B pacuéTe OJHOTO KOMIUIEKTAa Ha [JBYX OOy4YaroIIuxcs.
TemaTueckre KOMIUIEKTBI sabopaTopHOro 0060pyJoBaHMsl [O/DKHBI ObITH IMOCTPOEHbl Ha KOMIUIEKCHOM
WCITI0/Tb30BaHUM aHAJIOTOBBIX U IIM(POBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTETbHBIX CUCTEM B BU/IE
1[U(hPOBLIX Tab0paTOpPHUi.

OCHOBHBIMU Lie/ISIMU U3yueHUst (PU3UKU B 0011{eM 00pa30BaHNU SIBJISTFOTCS:

¢opMupoBaHKe WHTepeca W CTPeMJIeHHsI 00YYAIOIIUXCsl K HAYYHOMY M3YUeHHIO TIPUPO/Ibl, pa3BUTHE WX
VHTeJIJIeKTyaIbHbIX ¥ TBOPUYECKHX CTIOCOOHOCTE;



pa3BUTHe TIpeJCTaB/eHUd O HAyyHOM MeTofle TMO03HaHHs U (OpMHpOBaHHE HCCIe[0BaTeIbCKOTO
OTHOILIEHUS K OKPY KalOIUM SIBJIEHUSIM;

¢dopmMHpoBaHre HAayuHOTO MHUPOBO33DEHHs] KaK pe3y/ibTaTa H3yueHUsi OCHOB CTPOEHHUsI MaTepud M
dbyHIaMeHTa/IbHbIX 3aKOHOB (hH3UKM;

dopmupoBaHre yMeHU OOBSICHATH $IBJIEHWSI C UCII0/Ib30BaHUeM (U3WYeCKUX 3HAHWNW M HayuHBIX
Jl0Ka3aTe/bCTB;

dbopMupoBaHre Tipe/iCTaBAeHUd O PO (PU3MKK [Jisi Pa3BUTHSI APYTUX eCTeCTBeHHBbIX HayK, TEXHUKU U
TeXHOJIOTUI;

pa3BUTHe TIpeJCTaBIeHU O BO3MOXHBIX Ccdepax Oynyinell mpodeccCHoHaTBPHON —AesTeTbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TIOATOTOBKA K /Ia/TbHENIIIeMy 00yJYeHHUI0 B 3TOM HarlpaB/IeHUH.

HocTxeHne 3THX Ljesiel oOecrieunBaeTcs pellleHreM CIeAyIOIMMX 3a/au B TPOLecce U3yueHHsi Kypca
¢U3KMKK Ha ypOBHE CpeJjHero ob1ero ooOpa3oBaHUs:

niprobpeTeHre cUCTeMbl 3HaHUH 00 00X (H3UUeCKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TeOPUsIX, BK/IHOUast
MeXaHHUKY, MOJIEKY/ISIPHYIO (PU3UKY, 3/1eKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 37IeMeHThI acTPOU3UKY;

dbopmHpoBaHre YMeHWI TIPUMEHSTh TeOpeTUdYeckKre 3HaHUS [/isi 00bscHeHUs (DU3UUeCKUX SIBJIEHUH B
TIpPUPO/ie U /1JIsl IPUHSTUS IPAKTUUECKUX PelleHUid B OBCeJHEBHOM JXKU3HY;

OCBOeHHMe CII0COOOB pellleHUs] Pa3/UuUHBIX 337lad C SIBHO 33/laHHOM (DM3MUeCKoW MOjenblo, 3ajau,
Mo/Ipa3yMeBaloIINX CaMOCTOsATe/IbHOe CO3/jaHue (PU3MUecKoi MoJend, a/leKBaTHOM yC/IOBUSIM 3aflaud, B TOM
yKCsIe 3a7lau MH)XeHepHOTro XapakTepa;

NMoHUMaHve (U3NYeCKUX OCHOB UM TPUHIIUIOB AeMCTBUS TEXHUUYECKHUX YCTPOMCTB U TEXHOJOTHUECKUX
TIPOL[ECCOB, X BJIMSIHUSL HA OKPY>KaIOLLYI0 CPefy;

OBJIa/leHHe MeTOJlJaMU CaMOCTOSITe/IbHOTO TJIAHWPOBaHUsSI U TIpOBeZieHHs1 (M3UUeCKHUX SKCIIepUMEeHTOB,
aHa/M3a U UHTepripeTalyy WHGopMalLvy, orpe/iesieHUs JOCTOBePHOCTH MOYyUeHHOT0 pe3y/ibTaTa;

Co3/laHre YCJIOBUM [I/Isl pa3BUTHsI yMEHUM MPOEKTHO-UCC/IeI0BaTebCKOM, TBOPUECKOU /1esiTeIbHOCTH;

pa3BUTHe UHTepeca K cepam rpodeCcCUOHaNIbHOM eaTeNbHOCTH, CBSI3aHHOM C (DM3HKOM.

B cootBetctBum ¢ tpeboBanusmMu ®I'OC COO yriyOnéHHBIM ypOBEHb M3yueHHs yueOHOro mpeaMeTa
«du3vKa» Ha ypoBHe cpefgHero o0iiero o0pa3oBaHUS BBHIOMPAETCS OOYUarOIUMUCS, TIAHUPYHOLUMU
TIPO/I0/KeHre 00pa30BaHMs TI0 CITeLMaIbHOCTSIM (PHU3MKO-TEXHUUYECKOTO MTPOQUIIS.

Ha usyuenue ¢usuku (yriay0/€HHBIM ypOBeHb) Ha YPOBHe cpeZiHero o6iiero obpa3oBaHUsi OTBOAUTCS
340 uvacos: B 10 knacce — 170 yacog (5 yacoB B Hefiest0), B 11 knacce — 170 yacoB (5 uacoB B Hejjefto).

[Tpeasiaraemeiii B rporpamMme 1o ¢usvKe TepedyeHb 1ab0paTOPHBIX W TIPAKTUYECKUX paboT SIB/ISIeTCS
DPEeKOMEH/IOBaHHbIM, YUWTe/b [leJlaeT BBIOOD TIpOBe/eHWs J/1abopaTOpHBIX pPAabOT U OMBITOB C YYETOM
VH/IUBHUyalTbHBIX 0COOEHHOCTEH 00yUaromuxcs.

COJEPXAHUE ObYYEHUSA
10 KJTIACC

Pa3pen 1. HayuHblii MeTo/, O3HAHHUSA IPUPO/bI.

dusrka — dyHAamMeHTalbHas Hayka O mpupoze. HayuHblii MeTOZ, TO3HaHUS U MeTOZbl MCCe0BaHUS
(bu3MUeCKrX SIB/IEHUM.

OKcrepuMeHT U Teopusl B Tpoliecce MO3HaHUs TpUPobl. HabsmojeHre 1 3KCriepuMeHT B (hH3UKe.

CriocobObl M3MepeHHs1 (U3UUECKUX BeIMUWH (aHA/JOroBble U IM(POBBIE W3MEPHUTEe/bHbIE TPUOOPHI,
KOMITbIOTePHbIE IATUMKOBBIE CUCTEMBI).

[TorpeiiHoCcT! U3MepeHUN GU3NUeCKUX BeJTUUMH (aOCOMIOTHAsE U OTHOCUTE/TbHAS).

MojenpoBaHue GhU3NUECKUX SIBIEHUN U TPOLIeCCOB (MaTepHa/ibHas TOUKa, abCO/MOTHO TBEPOE Teso,
vjeanbHasi >XUAKOCThb, WJea/lbHbI Ta3, TOueuHbIM 3apsf). ['umote3a. Pu3NueCKWi 3aKOH, T'DAHMIIbI €ro
TpuMeHUMOCTH. Pu3rueckast Teopus.

Pomb u Mecto ¢u3vku B (HOpPMUPOBAaHUM COBpPEMEHHON HayuHOW KapTUHBI MUPa, B MPaKTUUYeCKOu
JleATe/TbHOCTH JIFOJIe.



YueHnuueckuti 3xcnepumenni, 1a60pamopHbie pabombl, NPAKMUKYM.

Vi3MepeHue cU/bl TOKA U HATIPSDKEHUS B LI€TTH TIOCTOSTHHOTO TOKA TIPY TIOMOII[M aHA/IOTOBBIX M 1U(MPOBBIX
W3MEepPUTE/TbHBIX PUOOPOB.

3HaKOMCTBO C I[UbPOBOM JabopaTopueli no ¢usuke. [IpuMepbl U3MepeHUsT PU3MUECKUX BETUUMH TIPU
TIOMOIL[ KOMITbIOTEPHBIX JaTUUKOB.

Pazgen 2. MexaHHKa.

Tema 1. KuHemamuka.

MexaHnueckoe ABrkeHre. OTHOCUTETbHOCTh MeXaHUUeCKoro ABmKeHus. CrcTemMa OTCUéTa.

[TpsiMast u oOpaTHasi 3a7laul MEXaHUKHU.

Pasinyc-BeKTOp MaTepHraibHOM TOUKH, ero MPOEKI[UH Ha OCH CUCTeMbI KOOPUHAT. TpaeKTopusl.

[TepemeriieHre, CKOpPOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHas CKOPOCTb) M YCKOpEHHe MaTepHa/bHOU
TOUKH, UX MPOEKIIUU Ha OCH CUCTeMbI KoopAuHaT. CI0)KeHHe MepeMeltieHni U C/I0XKEeHHe CKOPOCTeH.

PaBHOMepHOe U DaBHOYCKOpeHHOe TpSIMOJIMHelHOe JABW)KeHWe. 3aBUCMMOCTh KOOPZMHAT, CKODOCTH,
YCKOPEHUSsI U ITyTH MaTepHaIbHON TOUKKM OT BPEMEHH M UX IpaduKu.

CBobosiHOe TazieHre. YcKopeHHe CBOOOJHOTO TazieHusi. [IBipkeHue Tesa, OpOIIEHHOTO TIOZ, YIJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOP/IMHAT, CKOPOCTH M YCKOPeHUs MaTepHabHON TOUKHM OT BpeMeHU U UX rPpadUKu.

KpuBonuHeliHoe aBwKeHHe. [IBYKeHWe MaTepHa/bHOW TOUKH TI0 OKPY>KHOCTH. YTJIOBasi U JIMHeHHast
ckopocth. Ilepuosy, W uactota oOpamieHusi. LleHTpocTpemuTenbHOe (HOpPMasbHOE), KacaTe/bHOe
(TaHTeHIMA/TbHOE) U TIOJTHOE YCKOPEHHe MaTepHa/TbHOM TOUKH.

TeXHUUECKHE YCTPOMCTBA M TEXHOJIOTMYECKHE TPOIECCHI: CIUZOMETp, ABWKEHHWE CHApS/IOB, IIEIHbIE,
IIecTepéHUaThie U peMEHHbIe Tiepeiauk, CKOPOCTHBIE JTU(MTHI.

demoncmpayuu.

Mogeb CUCTeMbI OTCUETa, UTFOCTPALUS KWHEMaTUUeCKUX XapaKTePUCTUK JBW>KEHHUS.

Crioco0bI MCC/ieiOBaHUS [IBXKEHUM.

VinnrocTpariys rpe/ie/IbHOTO TIepexozia ¥ u3MepeHre MIrHOBEHHON CKOPOCTH.

[Tpeobpa3oBaHue [BXEHUH C UCTIO/Ib30BaHHEM MEXAHU3MOB.

[TasieHue Te B BO3yXe U B pa3pe)keHHOM TPOCTPAHCTBE.

HabsroieHue BM>XeHuUs Tesia, OpOIIEHHOTO MO/, YI7IOM K TOPU30HTY U TOPHU30HTA/IbHO.

HamnpaBrieHue CKOPOCTU TIPU ABW)KEHUU TI0 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTU B PeIYKTOPE.

CpaBHeHHe TIyTeH, TpaeKTOpWM, CKOPOCTel [BIDKEHHS OJHOTO M TOTO JKe Teja B pa3HbIX CHUCTeMax
oTcuéra.

YueHnuueckuti 3xcnepumenni, 1a60pamopHbie pabombl, NPAKMUKYM.

V3yueHre HEPaBHOMEPHOTO /IBWKEHUS C [Ie/TbI0 OTpeZiesieHUst MTHOBEHHOUM CKOPOCTH.

Vi3MepeHue yCKOpeHHUs TTPU TIPSMOJIMHEMHOM PaBHOYCKOPEHHOM /JIBM)KEHUH 10 HaK/IOHHOM TJIOCKOCTH.

VccnemoBaHye 3aBUCUMOCTH IyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM [IBH)KEHUH.

Vi3MepeHue yckopeHWsi CBOOOZHOTO majeHuss (PeKOMEH/|0OBAaHO  UCII0/b30BaHUe  L[U(PPOBOM
naboparopun).

V3yueHne [JBWKeHUS Tena, OpOILIEHHOTO TOPWU3OHTanbHO. [IpoBepKa THUMOTe3bl O TMPSIMOU
TIPOTIOPLIMOHAIBHOM 3aBUCUMOCTH MEXXY AaTbHOCTBIO 10JIETa ¥ Haua/IbHOW CKOPOCTBIO Tea.

Vi3yueHue JBW>KEHUS Teja 10 OKPY>KHOCTH C TIOCTOSTHHOM T10 MO/IYJTI0 CKOPOCTHIO.

VccemoBanye 3aBUCUMOCTH TTepro/ia oOpaltieHrsi KOHUUeCKOro MasiTHUKA OT ero IapaMeTpOB.

Tema 2. /lunamukKa.

[MepBbiii 3akoH HbroToHa. MHepuyanbHble CHCTeMbl OTCUéTa. [IPUHIUN OTHOCUTETBHOCTH ['anmunes.
HeuHepiiianbHble CUCTeMbI OTCUéTa (oripe/iesieHue, TIPUMepHI).

Macca tena. Cuna. [IpyHUMN Cyneprno3vLvu CUilL.

BTtopoii 3akoH HeroTOHa /17151 MaTepUa/bHON TOUKH.

Tpetuii 3akoH HbrO0TOHaA /17151 MaTepUa/ibHbIX TOUEK.

3aKOH BCEMUPHOTO TATOTeHUsI. JKBUBAJIEHTHOCTh TPABUTAI[MOHHOW U MIHEPTHOU MacChl.



Curia TsKecTd. 3aBUCHMOCTh YCKOPeHHs CBOOO/IHOTO TaZIeHHst OT BBICOTHI HaJl TIOBEPXHOCTHIO TI/TAHETHI
M OT reorpaduueckoii MHUpPOTHL. [IBikeHWe HeOeCHBIX Tel M WX CHyTHUKOB. 3akoHbl Kerutepa. IlepBas
KOCMHUYeCcKasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH I'yka. Bec Tesa. Bec Tena, ABWKYLLErocst C yCKOpeHUeM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUsI CKOJIb)KeHUsI U cvia TpeHus nokosi. KoadduiyeHT TpeHust.
Cuna coOnpoTHB/IEHUsI TPU [IBWKEHUM Tejla B J>KMAKOCTM WIM rase, eé 3aBUCUMOCTb OT CKOPOCTH
OTHOCHTE/TbHOTO JABWKEHUSI.

Hasnenue. ['mapoctatnyeckoe fasyienue. Cruna Apxumesa.

TexHWUyecKue yCTPOWMCTBAa Y TEXHOJIOTWUYECKHe TNPOLIeCChl: TMOJAILIMIHUKY, JBWKEHUEe HCKYCCTBEHHBIX
CIyTHUKOB.

demoucmpayuu.

HabmoeHue BY>KeHUs Tesl B MHePLIMAa/IbHBIX U HeMHepLMaAbHbIX CUCTeMaxX OTCYéTa.

[IpyHLMIT OTHOCUTE/ILHOCTH.

Kauenne [ByX LWIMHADOB WIM LIApOB pa3HOM MacChl C OJWHAKOBBIM YCKODEHHEM OTHOCHTE/IbHO
HeuHepLMaabHON CUCTeMbI OTCUETA.

CpaBHeHMe paBHOJENCTBYIOIIEN MPUIOKEHHbIX K Tely CW C MpPOU3BeJeHHeM MacChbl Tela Ha ero
YCKOpeHue B MHepLMaJbHOM CUCTeMe OTCYéTa.

PaBeHCTBO cu/l, BOHUKAIOLMX B Pe3yJ/bTaTe B3auMOJEeNCTBUS TeJl.

V3mepeHune Macc 1o B3auMo/|eHCTBUIO.

HesecomocTs.

Bec Tesia ipy yCKOpeHHOM TObEMeE U TaJ|eHUN.

LleHTpO6E’KHbBIE MEXaHU3MBI.

CpaBHeHUe CUJT TPeHUs TIOKOS], KaUeHUs] U CKOJIb>KEeHMUS.

Yuenuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

Vi3mepeHrie paBHO/IEMCTBYOLIeN CHJT ITPU ABWKEHUH OpyCKa 10 HaK/IOHHOM TJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBUCHMOCTH BPEMEHM JBVW)KEHHWS Opycka T0 HAK/JIOHHOW TUIOCKOCTH Ha
3a/laHHO€e PacCTOsTHUE OT ero Macchl.

VccnenoBaHre 3aBUCHMMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B TIPY)KWHE W PE3UHOBOM 00pasiie, OT UX
nedopmaluu.

V3yueHue JBU)KEHUsI CUCTEMBI TeJl, CBSIi3aHHBIX HUTHIO, IePEKUHYTOM uepe3 JIErkuii O710K.

N3mepenue ko3 duiiieHTa TpeHuUsi 10 BeJIMUKHe yra0Boro KosgduipmenTa 3aBucumoct Frp(N).

ViccnemoBanve ABMKeHUs OpyCKa 10 HAK/IOHHOM TIJIOCKOCTH C TlepeMeHHbIM K03(h(GHUI[HeHTOM TPeHUsI.

V3yyeHne aBy>KeHNs rpy3a Ha Bajly C TDEHUEM.

Tema 3. Cmamuka meépdoz0 mena.

Ab6comoTtHo TBEpAOe Teso. [locTynaTensHOe W BpalllaTe/ibHOe [IBM)KeHHe TBEPJOro Tefna. MOMEHT CHJIbI
OTHOCUTE/IbHO OCH BpaileHust. [1neuo cunbl. Cno)keHue Cuil, NIPUIOXKEHHBIX K TBEpLOMY Teny. LleHTp TsbkecTn
Tesa.

Y ci0BYs paBHOBeCUs TBEPIOTO TeJia.

YcroitunBoe, HeyCTONUKBOe, Oe3pa3/IMuHOe PaBHOBeCHe.

TexHWuyecKue YCTPOWCTBA U TEXHOJIOTUYECKHEe TIPOLeCChl: KPOHILUTEHH, CTPOUTEeNbHbIA KpaH,
peluéryarble KOHCTPYKLIUU.

Jemoncmpayuu.

YcioBUs: paBHOBeCHS.

Buzbl paBHOBecusl.

YueHnuueckuti 3xcnepumenm, 1abopamopHble pabombl, NPAKMUKYM.

VccnenoBanue ycioBYl paBHOBeCHs TBEPZOrO Tesla, UMEIOLLero OCh BpallleHusl.

KoHcTpyupoBaHue KPOHIITEMHOB U PaCyéT CH/ YIIPYTOCTH.

W3yyeHne yCTOMUMBOCTH TBEPJOTO Teja, UMEIOLLero TUIOIIa/[b OTOPHI.

Tema 4. 3akoHbI COXpaHeHUs1 8 MEXAHUKe.



VmmysisCc MaTepyanbHOM TOYKH, CHUCTEMbl MaTepUa/bHBIX TOUeK. LleHTp macc cucTeMsl MaTeprasbHBIX
Toyek. TeopemMa 0 IBW>KeHUH LieHTpa Macc.

WMy nbe cuiibl ¥ M1BMeHeHWe UMITyJIbca Terla.

3aKOH COXpaHeHUs UMILyJIbCa.

PeakTuBHOe /1BIKeHUe.

MomMeHT wuMmMy/nabca MaTepuasbHOW TOUKW. llpejcTaBieHrMe O COXpaHeHMM MOMEHTa WMITy/bCa B
LIeHTPa/IbHBIX TOJISIX.

PaboTa cubl Ha MaJioM ¥ Ha KOHEUHOM TiepeMelijeHnd. ['paduueckoe npecTaBieHre paboThl CUTBL.

MOILHOCTB CUJIBL.

KuneTnueckasi 3Heprusi MaTepua/lbHOM TOUKd. TeopeMa 00 W3MeHEHMM KHUHETUYECKOW JHEPTryuu
MaTepranbHON TOUYKH.

IToTeH1ManbHble U HeNOTeHLMa/IbHbIe CUibl. IloTeHLManbHas sHeprus. [loTeHiManbHas SHeprus ynpyro
eopMHPOBAaHHOM TMpYKWHBL. IloTeHIManbHasg SHeprusi Teja B OAHOPOJHOM TIPaBUTAL[MOHHOM TIOJI€.
[ToTeHuanbHas HEprusi Teja B rPaBUTALIMOHHOM II0Jle OJHOPOJHOrO IIapa (BHYTpPU W BHe 1u1apa). Bropas
KOCMHUeCKasi CKOPOCTb. TpeTbsi KOCMUYeCKast CKOPOCTb.

CBs3b pabOTBHI HEMOTeHLMaJbHBIX CHAM C U3MEeHeHHWeM MeXaHWUeCKOW JHeprud CHUCTeMbl Tesl. 3aKOH
COXpaHeHUs1 MeXaHWUYeCKOU SHepryu.

¥Yrpyrue v Heynpyrve CTOJIKHOBEHUS.

YpaBHeHue bepHynnu Asa upeanbHOM JKUAKOCTA KakK C/e[CTBHe 3aKOHa COXPAaHEHHsI MeXaHW4eCKOW
SHEeprUu.

TexHWyecKue yCTPOMCTBA U TEXHOJIOTUYECKHE TIPOLIeCChl: [IBIKEHME pakeT, BOJOMET, KOIeép,
MIPY>KUHHBIN MTUCTOJET, TUPOCKOI, (UT'ypHOe KaTaHWe Ha KOHbKaXx.

Hdemoncmpayuu.

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTrBHOe JiBU)XeHMe.

M3mepeHne MOLHOCTU CUJIBL.

Vi3meHeHMe 3HepTUY Tejla TIPU COBepILeHNH paboThI.

B3aumHble mpeBpaljeHUs KMHETUYeCKOW W TOTeHLMaJbHOM SHEepruil Npu [AeWCTBUM Ha Tel0 CUJIb
TSPKeCTU Y CUJIbl YIIPYTOCTH.

CoxpaHeHHe SHepruyv Npy CBOOOJHOM Ta/|eHUH.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

N3mepenne nmnyJibca Tesa o TOPMO3HOMY ITyTH.

Vi3mepeHye CUIBI TSTH, CKOPOCTH MO/IJTH 3/IeKTPOMOOM/IS 1 MOIITHOCTH CHJTBI TSTH.

CpaBHeHMe U3MeHEeHHsI UMITYJ/IbCa Tesla C UMIY/IbCOM CHUJIBI.

VccnenoBanve coxpaHeHUs] UMITY/IbCa [PU YIIPYTOM B3aUMO/Z,eMCTBUM.

V3mMepeHne KUHETUUYECKOM SHEPryy Tesa 1o TOPMO3HOMY ITyTH.

CpaBHeHHe W3MeHeHUs MOTeHI[UaTbHON SHePTUH MPYKUHBI C Pab0TOM CHJIBI TPEHUS.

Onpepenenvie paboTbl CUJTbI TPEHUS TPU JIBMXKEHUH TeJla 10 HaK/IOHHOM TJIOCKOCTH.

Pa3pen 3. MosiekynsapHas (pu3vKa ¥ TepMOJUHAMHUKA.

Tema 1. OcHO8bI MO/1EKY/ASIPHO-KUHeMUYecKoli meopuu.

OCHOBHBIE TIONIO>KEHHsT MOJIeKy/IsspHO-kKuHeTndeckod Teopur (MKT), ux ombiTHoe 0OOCHOBaHUe.
Inddysus. BpoyHOBCKOe ABWKeHHe. XapakTep [BW)KEHMS M B3aMMO/IeMCTBUSI UacTUl] BelljecTBa. Mogjenu
CTPOEHHSsI Ta30B, XXUAKOCTeH U TBEPABIX Te/l U 00bsICHEHHe CBOWCTB BeIlleCTBa Ha OCHOBe 3THUX MoJeseld. Macca
Y pa3Mepsl MosiekyJ1 (atomoB). KonnuectBo Bewectsa. [ToctosiHHast ABorazpo.

TersioBoe paBHOBecue. Temriepatypa u criocobwl eé usmepenus. [llkana temmeparyp Lienbcust.

Mogenb veanpHOro rasa B MOJIEKY/ISIPHO-KMHEeTUYEeCKOW TeOPMM: YaCTULIbI ra3a ABWXKYTCS XaOTUUeCKU
Y He B3aUMO/IeHCTBYIOT JIPYT C JPYTOM.

l'azoBble 3aKOHBL. YpaBHeHuWe MeHzeneeBa—Kareiipona. AOcomoTHass Temrieparypa  (IKaia
TemriepaTyp KenbBuHa). 3akoH [lanbroHa. M3ompouecchl B ueasbHOM rase C TMOCTOSIHHBIM KOJUYeCTBOM
BerecTBa. ['paduueckoe rpecTaB/ieHre U30MPOLIECCOB: U30TepPMa, M30X0pa, n3obapa.



CBsi3b MeX/y [aB/ieHUeM U CpeJHeld KMHeTUUYEeCKOM SHepruel MoCTyIaTebHOr0 TEeIJIOBOrO ABMXKEHUS
MOJIEKY/T WJiea/IbHOTO Ta3a (OCHOBHOe ypaBHeHUe MOJIeKY/ISIPHO-KWHeTUUeCKON TeOpUM H/iealbHOTO Ta3a).

CBs13b abCOIOTHOM TeMIiepaTypbl TEPMOJUHAMUUYECKOH CUCTEMBI CO CpeIHEH KUHETHUEeCKOH 3Heprueu
MOCTYNAaTe/IbHOTO TeIJIOBOT'O ABW)KEHHs eé yacTHL.

TexHUuecKue yCTPOWCTBA M TeXHOJOTUYEeCKHe TIPOLIeCChl: TepMoMeTp, OapomeTp, ToaydyeHHe
HaHOMaTepUuasoB.

Hdemoncmpayuu.

Mogenu JBWKeHUs YaCTHL] BelllecTBa.

Mogens GpPOYHOBCKOTO JIBM>KEHUS.

Buieoposvk ¢ 3anuchbio peabHOr0 OPOYHOBCKOTO JIBHYKEHHUS.

Iuddy3us xugkocreit.

Mopens oneita lTepHa.

[IputskeHue MOJIeKyI.

Mogeny KpyCTanIMuyeCcKUX peréTok.

HabsromeHue u ucciieioBaHre W30MPOLIECCOB.

YueHnuueckuti 3xcnepumenn, 1abopamopHbie pabombl, NPAKMUKYM.

WccnenoBanue mporjecca yCTaHOBJIEHUsS! TETVIOBOTO PAaBHOBECHS TIPU TeTiooOMeHe MeXXAy ropsueld u
XOJIOAHOW BOJIOM.

M3yueHre W30TePMHUUECKOTO TIpoijecca (PeKOMeHZ0BaHO UCIIOIb30BaHKe LM(pPOBOI labopaTopun).

V3yyeHne M30XOPHOro mpoLiecca.

V3yueHue n306apHOro mpotiecca.

[TpoBepka ypaBHEHUs] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoeble MawUHbL.

Tepmoaunamuueckasi (T/]) cucreMa. 3aflaHWe BHEIIHUX YCIOBUM [Jisi TePMOAMHAMHYECKOW CHUCTEMBI.
BremiHve u BHyTpeHHMe mapameTpbl. [lapameTpbl TepMOAMHAMHYECKOM CHUCTEeMbl KaK CpefHHe 3HaueHUs
BeJIMUKH, OTKCHIBAIOIIUX €€ COCTOsIHMe Ha MUKPOCKOMMUEeCKOM ypOBHe.

HyneBoe Hauano TepmopvHaMyku. CaMONpOU3BOJIbHASL perakcalys TepMOAMHAMUYECKOM CUCTeMbI K
TeIJIOBOMY PaBHOBECHUIO.

Mogenb upeanbHOrO0 ra3a B TepMOJVMHAMUKe — CHCTeMa ypaBHeHUM: YypaBHeHHe MeHzeneeBa—
KnanelipoHa ¥ BblpakeHUe [Jjisi BHYTPeHHeW SHepPruv. YC/IOBUsS TNPUMEHUMOCTU 3TOW MOjie/iu: HU3Kas
KOHLIeHTpal[usi YacTHl], BbICOKWE TeMIepaTypbl. BbipakeHue /i1 BHyTpPeHHeW 5HEpruv OJHOAaTOMHOI'O
W/leaIbHOTO rasa.

KBasucratnueckve 1 HecTaTU4yeCKue MpOLeCChI.

OnemeHTapHasi pabora B TepMoAvWHaMuKe. Beruncienue paboTbl mo rpadmKy mporecca Ha pV-
Jyarpamme.

Tennonepefjaua Kak criocob W3MeHeHWsI BHYTpPeHHell SHepruM TepMOJMHAaMHUecKOd CHUCTeMbl 0Oe3
coBepieHUst paboTel. KOHBeKIMs, TeMI0NPOBOIHOCTh, U3/TyUeHHUe.

KomuuectBo TemioThl. TennoéMKOCTb Tena. YjeabHass U MOJIIDHas TeIUIOEMKOCTU —BelecTBa.
YpaBHeHue Maiiepa. ¥YjenbHasi TeTJIOTa CropaHyst TOTIMBA. PacuéT Ko/iMuecTBa TeT/IOTHI TIPH TeTliornepezaye.
[TonsiTrie 06 agrabaTHOM Mporiecce.

[TepBbIii 3aKOH TepMOAWHAMUKWU. BHyTpeHHsIss 3Heprus. KommuecTBo TeryioTel M paboTa Kak Mepbl
V3MeHeHUs] BHyTPeHHel SHepruy TepMOAUHAMUUYECKON CUCTEeMBI.

Bropoii 3aK0H TepMOAMHAMUKHU [/11 PABHOBECHBIX MPOLIECCOB: Yepe3 3a/laHHOe paBHOBECHOEe COCTOSIHHE
TepMOAMHAMUYECKOUW CUCTeMbI POXOIUT eIMHCTBeHHAs afuabata. AOGCOOTHAsE TeMIiepartypa.

BTopoili 3akKOH TepMOJVMHaMUKHK [/l HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IepesiaTh TeIyIOTy OT
bosee xomopHoro Tena K Oosee Harpetomy 6e3 komreHcauuu (Knaysuyc). HeobpaTuMoCTh TPUPOJHBIX
TIPOL[eCCOB.

[TpuHIUIIBI AelicTBUS TeruioBbiX MatvH. KIT/I.

MakcumanbHoe 3HaueHue KII/I. ITukn KapHo.



OKOJI0rMuecKre acreKkThl WCII0/Ib30BaHUs TeIUIOBbIX ABuraresnei. TerioBoe 3arpsi3HeHHe OKpYyKarollen
cpefpbl.

TexHUYecKue yCTPOMCTBA U TEXHOJIOTMUYECKHe TMPOLIeCChl: XOJIOAWIbHUK, KOHAULMOHED, Au3e/bHbIA U
KapOropaTOpHBIN ABUTATe/M, TlapoBasi TypOWHa, TOJiyuyeHWe CBEPXHU3KUX TeMITepaTtyp, YTUIA3aLus
«TeIJIOBBIX» OTXO/IOB C MCII0/Ib30BaHWEM TeTUIOBOIO Hacoca, YTHIu3alus OGHoOopraHMuYeckoro TOTLIMBA [IIs
BBIPAOOTKU «TETJIOBOM» U 3/IEKTPOIHEPT M.

Hdemoncmpayuu.

Vi3MeHeHMe TeMIiepaTyphbl TIpY aiiabaTHYeCKOM pacIiupeHuH.

Bo3aymHoe orauso.

CpaBHeHUe yJiebHBIX TEMIOEMKOCTEN BeIlleCTB.

CriocoObl M3MeHeHUst BHyTpeHHel SHepruu.

WccnenoBanue aguabaTHOTO TpoLiecca.

KomrbroTepHble Mo/ieny TeTIOBbIX ABUTaTesei.

Yuenuueckuti 3xcnepumenm, 1abopamopHble pabombl, NPAKMUKYM.

W3mepeHue y/ie/ibHOM TerI0éMKOCTH.

WccnenoBanue nporjecca OCTbIBAHUS BeLeCTBa.

WccnenoBanue aguabaTHOTO TpoLiecca.

N3yueHve B3aMMOCBSI3M 3HEPrMM MeXMOJEKY/ISPHOTO B3aWMOJEMCTBUS U TeMrepaTypbl KUIEHUs
JKUJKOCTEH.

Tema 3. Aepezamuble cocmosiHusl eewjecmea. Pazoeble nepexoobl.

[Tapoobpa3oBaHue u KoHzAeHcalys. VicnapeHue U KureHue. Y iesibHasi TerioTa Tapoobpa3oBaHusl.

HacepijeHHble ¥ HeHachllljeHHble Tapbl. KauecTBeHHasi 3aBUCHMOCTb IUIOTHOCTM U [laBJIEHUs
HaCBIIIEHHOTO Tapa OT TeMIlepaTypbl, UX HEe3aBUCHMMOCTb OT 0OBEMAa HACBIIEHHOTO Tlapa. 3aBUCHMOCTh
TeMIlepaTypbl KUTIeHUs OT JaB/IeHUS B KUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMOTHAS ¥ OTHOCHTE/bHAS BIXKHOCTD.

Teépgoe Teno. Kpucranmuueckre v amopHble Tesla. AHM30TPOINMS CBOMCTB KpUCTan/oB. [1naBnenue u
KPUCTa/UTU3alusl. Y /iesbHas TeruioTa ryiaBenus. CyomiMariys.

Hedopmaiiuu TBEpAOro Tenma. Pactsbkenue u oxatue. Caur. Mopgyns FOura. Tlpenmen ynpyrux
nedopmarliui.

TersioBoe paciivpeHye KUAKOCTeM U TBEPABIX Tesl, 00bEMHOe U JIMHEeHOe paciivpeHre. AHTapMOHU3M
TEeTUIOBBIX KOie0aHUi YaCTHI] BellleCTBa KakK MPUYMHA TEIJIOBOTO paclliipeHus Tesl (Ha KaueCTBEHHOM yYpPOBHe).

[Tpeobpa3oBaHue 3Hepruu B (ha30BbIX MEPeXofax.

YpaBHeHHe TeryioBoro HamaHca.

[ToBepxHOCTHOe HaTsbKeHUe. Ko3(QUIMEHT TOBepXHOCTHOTO HaTshKeHUs. KamnusispHbie SIBIEHUS.
[laBneHre 1o/, MICKPUBIEHHOM MOBEPXHOCTHIO XXUAKOCTU. PopMmya Jlanaca.

TexHWuyeckue yCTPOMCTBA M TEeXHOJIOTUYECKHe IIPOLIeCChl: J>KMJKWe KPHUCTal/bl, COBPEMEHHbIe
MaTrepuaJibl.

demoncmpayuu.

TenioBoe paclvpeHue.

CBoliCTBa HACBIILIEHHBIX TApOB.

Kurnennve. KuvrieHue 1ipy OHWKeHHOM [1aBJI€HUH.

N3mepeHne cuiibl NOBEPXHOCTHOTO HATSKEHUS.

OMBITHI C MBUILHBIMU TI/IEHKaMU.

CmauuBaHue.

KanunnsipHele sBieHus.

Mo/ien HeHbIOTOHOBCKOW JKUJKOCTH.

CriocobbI M3MepeHus BIaXKHOCTH.

WccnepnoBanue HarpeBaHus U MJ1aB/IeHHs] KDUCTA/I/IMYECKOTO BelljeCTBa.

Bugsl gedopmaruii.

Habnromenue manbix gedopmMariui.



YueHnuueckuti 3xcnepumenni, 1a60pamopHbie pabombl, NPAKMUKYM.

V3yuyeHne 3aKOHOMEpPHOCTeN UCIIapeHunst KUAKOCTeH.

V3mepeHue yzie/IbHOU TeMIOThI [/1aB/IeHuUs JIbJa.

V3yyeHre CBOMCTB HACBIIIEHHBIX N1APOB.

Vi3mepeHue abCOMIOTHOM B/Ia)KHOCTH BO3/lyXa U OLleHKa MacChl 11apoB B TIOMeILleHUH.

W3mepenue Ko3(duiiieHTa NOBEPXHOCTHOI'O HaTSHKEHMUS.

N3mepenune moayisa FOHra.

VccnepnoBanue 3aBUCUMOCTH JlehopMaliii pe3HOBOTO 0Opasija OT MPHIO’KeHHOMN K HEMY CHJTBI.

Paspen 4. DnekTpoguHaMuKa.

Tema 1. dnekmpuueckoe nose.

OnexkTpu3alya Tel U eé MpOSIBIEHUs. OeKTpUuecKWd 3apsifi. [lBa BHa 3/1IeKTPUUECKUX 3apsifioB.
[TpoBOAHMKY, [U3/MIEKTPUKW W TOAYTIPOBOSHUKW. OJleMeHTapHbIM 3JIeKTPUYEeCKUM 3apsf. 3aKOH COXpaHeHUs
3/1eKTPUYECKOro 3apsija.

BsaumogeiictBue 3apsafoB. Toueunsle 3apsiibl. 3akoH KynoHa.

OnekTpruueckoe 1osie. Ero fieficTBre Ha 3/1eKTpUuecKue 3apsifibl.

Hanpspk€HHOCTB 3/1eKTpryecKoro nosist. [Ipo6HbIi 3apsia. JIMHUY HanpsHKEHHOCTH 3/IEKTPUYECKOTO TIOJIS.
OpHOpPOAHOE 3/IeKTPHUYeCKOoe TI0JIe.

[ToTeHLIMANMBHOCTh 3/IEKTPOCTAaTUUECKOTO 110Jisl. Pa3HOCTb MOTEeHI[MaNoB U HarpsbkeHue. [loTeHIuanbHas
SHeprus 3apsifia B 3/eKTPOCTaTUUecKoM rosie. [loTeHIMan anekTpocTaTuueckoro noss. CBsi3b HAaNPSPKEHHOCTH
T10JI51 ¥ pa3HOCTH MOTEHLUAJIOB /IJIs1 3JIeKTPOCTaTUYeCKOro nosist (Kak OZHOPOJHOrO0, TaK U HEOJHOPOHOT0).

[TpyHLIMI CyTIepIrIO3ULIMM 3/1EKTPUUECKUX TOJIeM.

[Tonie ToueuHoro 3apsifa. Ilose paBHOMepHO 3apsbkeHHOM c¢epbl. [lose paBHOMEPHO 3apsHKEHHOTO 10
00béMy miapa. Ilose paBHOMepHO 3apskeHHON OeCKOHeuHOUW TUIOCKOCTH. KapTWHBI JIMHWNA HamnpspKEHHOCTH
3TUX T0JIeN U SKBUMOTEHIMA/IbHBIX TTOBEPXHOCTEH.

[TpoBOAHMKM B 3/1€EKTPOCTaTUUECKOM I10JIe. Y CJIOBHe PaBHOBECHS 3apsi/i0B.

[y5/1eKTPUKY B 3/IeKTPOCTaTUUYeCKOM TioJie. [JhaeKTpryeckasi IPOHULIaeMOCTh BellleCcTBa.

KonzeHncarop. 371eKTpoéMKOCTb KOH/leHCaTopa. DJIeKTPOEMKOCTh TVIOCKOT0 KOHZIeHCaTopa.

[TapannensHoe coeiliHeHWe KOHZeHCaTOpoB. [locieoBaTenbHOE CoeliHEHME KOH/IeHCAaTOPOB.

OHeprus 3apspKeHHOT0 KOH/IeHCaTopa.

[IBv>KeHMe 3apshHKeHHOM 4acTHULbl B OZHOPOJHOM 3/1eKTPUYECKOM I10JIe.

TexHuuyeckue  yCTPOHCTBA U TEXHOJOTWUUECKHWe  TIPOLeCChl:  3/IeKTPOCKOI,  3/IeKTPOMETD,
3/IeKTPOCTaTHUeCKasl 3alliuTa, 3a3eM/ieHre 1eKTPOrprO0opOB, KOH/eHCaTopkl, reHepaTop Bau ze I'paada.

demoucmpayuu.

YCTPOUCTBO ¥ NPUHLMI AEeHUCTBUS 37IeKTPOMeTpa.

OneKTprUYecKoe 1oJie 3apsHKeHHbIX [apUKOB.

OneKTprUYecKoe IoJe AByX 3apsKeHHbIX M/1aCTHH.

Mogenb 3nekTpocTaTueckoro reseparopa (Bau ge 'paacda).

[TpOBOAHUKM B 3/1IEKTPUUECKOM TI0JI€E.

DJIeKTpOCTaTUUeCKast 3alljuTa.

Y CTpPONCTBO U JieliCcTBHEe KOH/IeHCaTopa IMOCTOSTHHOM U rlepeMeHHON MKOCTH.

3aBUCHMOCTH 3J/IEKTPOEMKOCTH TVIOCKOTO KOH/ZIeHCaTopa OT IJIOLaiv M/IaCTHH, PACCTOSIHUS MeXJy HUMU
Y IU3/IeKTPUUYECKOU MPOHULIAeMOCTH.

OHeprus 371eKTPUYeCcKoro osist 3apshkKeHHOr0 KOHZieHcaTopa.

3apsiKa v paspsiika KOHZleHcaTopa uyepe3 pe3ucTop.

YueHnuueckuti 3xcnepumenm, 1abopamopHble pabombl, NPAKMUKYM.

OrjeHKa CUJ1 B3aUMO/IeMCTBUS 3apsKEHHBIX TeJl.

HabsroieHue npeBpaiiieHusi SHePryM 3apsHKeHHOT0 KOH/IeHCATopa B YHEPTHI0 U3/TyUYeHUs] CBeTOINO/1a.

W3yyeHue npoTeKaHusl TOKA B L€, COJieprKallieil KOHJeHCaTop.

PacripesienneHrie  pa3sHOCTM TNOTEHLMANOB  (HamlpsUKeHWs) TIPU  TOC/Ie[0BaTe/IbHOM — COeJVUHEeHUU
KOH/IEHCaTOpOB.



VccnenoBanue paspsiia KOHZieHCaTopa yepes pesucTop.

Tema 2. IlocmosiHHbBIL 3/1eKMpUYeCcKull MoK.

Cuna Toka. ITocTosIHHBIM TOK.

YcnoBus Cy1eCTBOBaHUSA IIOCTOSTHHOI'O 3/1eKTpUdeckoro toka. Microunuku toka. Hanpsokenue U u 3/1C

3akoH Oma /151 yyacTka Lieru.

OJeKTpUYeCcKoe CONPOTUB/IeHHe. 3aBUCUMOCTb COIIPOTUB/IEHHUS OHOPOLHOIO ITPOBOJHUKA OT €r0 /IJIVHBI
Yl TUIOLLIaU TI0TIePeYHOro CeueHusl. Y jellbHOe CONPOTUB/IeHe BelljeCTBa.

[TocnemoBarenbHOe, MapanieslbHOe, CMeLIaHHOe COeJJMHeHHWe IIPOBOJHUKOB. PacyéT pa3BeTB/IEHHBIX
sneKTpuueckux Lenei. [TpaBuna Kupxrodga.

Pabora 3nekTpuyeckoro Toka. 3akoH /koyns—/IeHra.

MoLHOCTB 3/1eKTPUYeCKOro ToKa. TersioBas MOLHOCTb, BblJe/isieMasi Ha pe3uCTope.

SC u BHyTpeHHee COIIDOTHBJIEHMe WCTOYHMKA ToKa. 3akoH Owma /i1 TOIHOM (3aMKHYTOM)
3/1eKTPUYECKOH Lienu. MOIIHOCTh UCTOYHMKA TOKa. KOpoTKoe 3aMbIKaHue.

KonzeHcarop B 1jenu OCTOSIHHOT'O TOKA.

TexHUUecKue yCTPOMCTBA U TeXHOJIOTMYeCKHe IPOLecChl: aMIepMeTp, BOJbTMETpP, PeocTaT, CUETUMK
3/IEKTPUYECKON SHEPrUM.

Jemoncmpayuu.

V3MepeHue CU/bl TOKA U HallPSDKEHUSI.

VccnenoBanve 3aBUCMMOCTH CU/bl TOKA OT HampPsUKeHUsl U1 pe3rCTOpa, JIaMIlbl HaKalWBaHUSA U
CBeTOAUO/A.

3aBUCHMOCTb COMNPOTUB/IEHUSI LWIWHJAPUUYECKHX T[POBOJHUKOB OT [/IMHBI, IJIOLAJA IIOTIEpEeYHOro
CeyeHus U MaTepuasa.

WccnenoBanye 3aBUCMMOCTH CUIIBI TOKA OT COTIPOTUBJIEHUS TIPU ITOCTOSIHHOM HalIpsDKeHUH.

ITIpsamoe u3smepenue JBIC. KopoTkoe 3aMblKaHHWe rajbBaHUUECKOr0 3jIeMeHTa U OLleHKa BHYTPEeHHero
COIPOTHBJIEHUS.

Criocobbl coeJuHeHUs1 ICTOUHMKOB ToKa, D/]C 6arapeii.

VccnenoBanyve pasHOCTH MOTEHLIMAIOB MeXKY TOJIF0CaMH MCTOYHUKA TOKA OT CUJIbI TOKA B LIEMH.

YueHnuueckuli 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

VccneoBanve CMeLIaHHOTO COe/JMHEHUST Pe3UCTOPOB.

V3mepeHue yzie/IbHOTO CONIPOTHBI/IEHUs] IPOBOJHUKOB.

WccnenoBanye 3aBUCUMOCTY CUIIBI TOKA OT HATIPSDKEHUS /151 JIaMIIbl HaKa/TMBaHMUs.

YBenuueHue npesiesia U3MepeHust amriepMeTpa (BOJIbTMETpa).

N3mepenne D/1C v BHYyTpeHHero CONPOTUB/IEHUS UCTOUHHKA TOKaA.

NccnenoBanue 3asucumocty 3/1C rajibBaHUUeCcKOoro 3j1eMeHTa OT BpeMeHU IIPU KOPOTKOM 3aMbIKaHUH.

VccnenoBanve pasHOCTH MOTEHLIMAIOB MeXKY TOJIF0CaMH MCTOYHUKA TOKA OT CUJIbI TOKA B LIEIH.

ViccnepoBaHue 3aBUCUMOCTH I10J1€3HOW MOLIJHOCTH UCTOYHMKA TOKA OT CHJIbI TOKa.

Tema 3. Toku 8 paznuuHbIX cpedax.

OneKTpyUYecKasl IPOBOAUMOCTD Pa3/IMYHbIX BellleCTB. D/IeKTPOHHAs NIPOBOAUMOCTb TBEDJBIX METaJIOB.
3aBUCHMOCTb COIIPOTUBJ/IEHUsI MeTaslIOB OT TemriepaTypel. CBepXIpoBOAUMOCTb.

ONeKTpUYeCcKri TOK B BaKkyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyUKOB.

[MonynpoBoguuku. CobOCTBeHHass W TIpUMeCHasi TPOBOAWMMOCTDH TIO/IYTIPOBOAHMKOB. CBOMCTBa p-n-
nepexoza. [TomynpoBoJHUKOBLIE TPUOOPHI.

OJIeKTPUUYECKU TOK B 3/IEKTPOJIUTAX. JJIEKTPOJIMTAYECKAs AUCCOLMaLys. DieKTponu3. 3akoHbl dapazest
JJ1s1 37IeKTpOJIn3a.

OneKkTpUuyecKkuii TOK B ra3ax. CamoOCTOSITeSIbHBIA M HECaMOCTOSATe/bHbIM pa3psi. PasmuuHble TUMbI
CaMOCTOSITe/ILHOTO paspsaa. Mosuus. [11a3ma.

TexHUUecKue yCTpPOMCTBA U MpaKTHUUeCKOe MPUMeHeHHe: ra30pa3psifiHble JaMIlbl, 3J1eKTPOHHO-/Ty4eBast
TpyOKa, TMO/yTIPOBOJHUKOBBIE TPHOOPHI: WO, TPaH3UCTOp, (OTOAMOA, CBETOAMO[, Ta/JbBAaHUKA,
pacdrHUpoBaHNe Me/iY, BbIT/IaBKA altOMUHUS, 37IeKTPOHHAsE MUKPOCKOIIHSL.



demoucmpayuu.

3aBUCUMOCTh COTIDOTUBJ/IEHHUSI METAJ/IOB OT TEMIIepPaTyPhl.

[IpoBOgYMOCTB 3/1IEKTPOJIUTOB.

3akoHblI ss1ekTpossa dapages.

VickpoBo#i pa3psiji ¥ TIPOBOJUMOCTh BO3/yXa.

CpaBHeHHe IMPOBOJUMOCTH METaJI/IOB U TI0JTyTIPOBOTHUKOB.

O/IHOCTOPOHHSISI IPOBOJUMOCTb JTUO/A.

YueHnuueckuti 3xcnepumenn, 1abopamopHbie pabombl, NPAKMUKYM.

HabroieHue 3nekTposmsa.

Vi3mepeHue 3apsifia OTHOBAJIEHTHOTO MOHA.

ViccremoBaHe 3aBUCMMOCTH COTIPOTHB/IEHHMSI TEDMOPE3UCTOpa OT TeMIlepaTyphl.

CHsATHe BOJIbT-aMIIepPHOUM XapaKTepUCTUKHU AUOAA.

du3nueckuil NPaKTUKYM.

Criocobpl  u3MepeHUss (U3MUECKUX BEJIMUMH C HWCIIO/Ib30BAaHWEM aHA/NIOTOBBIX U I[U(POBBIX
W3MEepUTE/IbHBIX TPUOOPOB M KOMITBIOTEPHBIX [JaTUMKOBBIX CHUCTeM. AOCOMIOTHbIE W OTHOCHTE/IbHBbIE
TIOTPEIITHOCTU U3MepeHul ¢hr3nueckrux BemuurH. OlieHKa rpaHul] TTOTPeIHOCTen.

[TpoBefieHNe KOCBEHHBIX W3MepeHWM, UCCAel0BaHUI 3aBUCUMMOCTeN (u3nyecKuX BeMUrH, TPOBepKa
TIpe/IJIOKEHHBIX TUToTe3 (BbIOOp W3 paboT, OMMCAaHHBIX B TeMaTUUECKUX pasfiesiaX «YUeHUUeCcKuh
9KCTIEPUMEHT, JTabopaTOpHbIe pabOThI, TPAKTUKYM» ).

MesknpeaMeTHbIe CBSI3U.

V3yuenne Kypca ¢u3uku yriybnéHHoro ypoBHs B 10 Kjacce OCYILECTB/sSIeTCS € YUETOM
COJIepKaTe/IbHbIX MEKIIPeIMEeTHBIX CBs3eM C KypcaMd MaTeMaTWKH, OWONOTWM, XUMHH, reorpaduu u
TeXHOJIOTHH.

MesicnpeomemHble NoOHsIMUSs, C@s3AHHble C U3yYeHUEeM Memo008 HAyYHO20 NO3HAHUSA: SBJIEHUe,
HayuyHbIM  akT, TuUroTe3a, GuU3NYeCKas BeJMUMHA, 3aKOH, Teopus, Ha0OmMogeHne, 3SKCIIePUMEHT,
MO/Ie/IMPOBaHKe, MO/ie/ib, W3MepeHHe, TIOTPEeIIHOCTH W3MEepeHWH, W3MepuTe/ibHbie TIpUOOpbI, LUdpoBas
naboparopusl.

Mamemamuka: peliieHre CUCTeMbI ypaBHeHUH. JIuHelHas GyHKIMs, Tapabosa, runep6osa, ux rpaduku
U cBoiictBa. TpuroHomerpuueckve (GYHKIMU: CHUHYC, KOCHUHYC, TaHI'€HC, KOTaHreHC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXK/1eCTBO. BeKTOphI U X MPOEKIMU Ha OCU KOOP/UHAT, C/I0’KeHHe BEKTOPOB.

Buosozusa: MexaHWUecKOe [BIDKEHHE B JKUBOW Tmpupoje, Auddy3us, 0CMOC, TeryiooOMeH >XHUBBIX
OpPraHU3MOB, TeIJIOBOe 3arpsi3HeHHe OKDY’Karollleid Cpefibl, yTUIW3alysi OMOOpPraHWUuUecKoro TOTUIMBA [IJIst
BBIPAOOTKH «TEIJIOBOM» U 3JIEKTPOIHEPTHH, TIOBEPXHOCTHOE HATSDKEHUE U KalWUISPHBIE SIBJIEHUS B TIPUPO/IE,
3JIEKTPUYECKHe SIBJIEHUsI B )KUBOU MPHUPO/IE.

Xumus: [WCKpPeTHOe CTpPOeHHe BellleCcTBa, CTPOeHWe aTOMOB M MOJIEKYJ, MOJb BelleCTBa, MOJIspHast
Macca, ToJiyueHHe HaHOMaTepuasoB, TerJIOBble CBOWCTBA TBEPABIX TeJ, >KAAKOCTeM U Ta30B, >KUIKUE
KPUCTaJl/Tbl, 3/IeKTpUYeCKre CBOMCTBA METAJIIOB, 3/IeKTPOJIUTUUECKasi AUCCOLMAlIVS, ra/ibBaHUKa, 3/IeKTPOHHAs
MUKPOCKOITHSI.

T'eozpagpus: Bna>xHOCTh BO3/yXa, BeTPbI, 6apoMeTp, TEPMOMETD.

TexHonozus: mpeoOpa3oBaHKe [BWKEHWM C KCIOIb30BAaHWEM MEXaHH3MOB, YUET CYXOTO U JKHUJKOTO
TPeHUsI B TeXHUKe, CTaTWyeckue KOHCTPYKLUHU (KPOHIUTeWH, pelléTyaThle KOHCTPYKLMH), HCIOIb30BaHUe
3aKOHOB COXPAHEHUsS] MeXaHWKH B TeXHHUKe (TUPOCKOII, BOJJOMET U JIDYTHe), IBUraTe/lb BHYTPEHHEr0 CropaHus,
rapoBasi TypOrHa, ObITOBOM XOJIOUMBHUK, KOHAULMOHED, TeXHOJIOTUU TI0TyUeHUs] COBPeMeHHBIX MaTepyasoB,
B TOM 4KHC/le HaHOMAaTepuajaoB, M HAHOTEXHOJOTMW, SJeKTpoCTaTUuecKas 3alluTa, 3a3em/ieHHe
3/1eKTPONPHUO0POB, ra3opa3psiiHbIe JIaMITbl, TIOYTIPOBOJHUKOBLIE PUOOPHI, TabBaHUKA.

11 K/TIACC

Paspen 4. DnekTpoguHaMuKa.
Tema 4. MazHumHoe nose.



B3auMopeiicTBe TIOCTOSSHHBIX MAarHUTOB W TPOBOJHMKOB C TOKOM. MarHutHoe tione. Bekrtop
MarHuTHOU UHAYKUMU. [IpUHLINIT Cyniepno3uLi MarHUTHBIX Nosield. JIMHUM MarHUTHOW UHAYKLIAW.

MarHuTHoe 1ojie IPOBOJAHUKA C TOKOM (MPSMOro MPOBOAHUWKA, KAaTYIIKA W KPYroBOro BUTKA). OTbIT
opcrea.

Cua Amriepa, eé HarpaB/ieHHe U MOZY/JIb.

Cuna JlopeHija, eé HaripaB/eHHe U MOAY/b. JIBr>KeHUe 3apsyKeHHOM YacTULIbl B OJHOPOAHOM MarHUTHOM
riosie. PaboTa cusiel JIopeHria.

MarnuTHOe 1ose B BeljecTBe. @eppoMarHeTHKH, Napa- U juaMarHeTUKU.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTMUECKHe TPOLIeCChl: MNpPHUMEHeHWe TOCTOSIHHBIX MAarHUTOB,
3/IEKTPOMAarHUTOB, TeCTEP-MY/IbTUMETP, 3/IeKTPO/[BUTATENb SIKOOH, YCKOPUTEIN 3/IeMEHTapPHbIX YaCTHII.

demoucmpayuu.

KapTvHa TUHMIA UHAYKIMA MarHWTHOTO TI0JISI TT0JIOCOBOTO M IMOIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuHa MHMI MarHUTHOW UHAYKLMU M0/ IJTMHHOTO MPSIMOTO MPOBO/JHUKA U 3aMKHYTOT'O KOJIbLIEBOTO
TPOBO/IHMKA, KaTYILIKU C TOKOM.

BsaumogeiicTBue ByX NMPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HenctBue crnbl JIopeHIla Ha MOHBI 3/1EKTPOJIATA.

HabsroeHue [BIKeHHUs TTyUKa 37IeKTPOHOB B MarHUTHOM TIOJIe.

[TpUHIMI JeHCTBUS 3/1IEKTPOU3MEPUTETLHOTO IPUO0PAa MarHUTO3/IEKTPUUECKON CUCTEMBI.

YueHuueckuti 3Kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

WccnepnoBanre MarHUTHOTO T10J1S1 TOCTOSIHHBIX MarHWTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

WccnenoBanue [ielicTBUSI MOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

N3smepenue cusbl Amriepa.

N3yyeHue 3aBUCUMOCTU CU/IbI AMIlepa OT CUJIbI TOKaA.

OrnpesiesieHre MarHUTHOW UHAYKLIMM Ha OCHOBE M3MepeHUs CUiIbl AMriepa.

Tema 5. DnekmpomazHUMHAsA UHOYKYUSL.

SIBneHue 371eKTPOMarHUTHOM UHAYKLMU. [T0TOK BeKTOpa MarHUTHOM UHAYKLMU. DJC MHAYKIMU. 3aKOH
3/1eKTpoMarHuTHOW nHAyKumu ®Papazes. BuxpeBoe snektpuueckoe nose. Toku dyko.

O/C vHAYKUMU B IPOBOAHUKE, ABMKYILIEMCS B OJHOPOJHOM MarHUTHOM TI0JI€.

ITpaBuno JleHrja.

MupyktuBHOCTH. KaTylllka UHAYKTUBHOCTU B L€l [IOCTOSHHOIO TOKa. fByieHune camouHaykuuu. J1C
CaMOUWH/YKLIVH.

OHeprusi MarHUTHOTO MOJIS1 KATYIIKH C TOKOM.

OJIeKTPOMarHUTHOe TIoJie.

TexHUUecKre yCTPOWCTBA U TEXHOJOTHYECKUe TPOLIeCChl: MHAYKLMOHHAs Meub, COJIEHOMUJ, 3allldTa OT
371eKTpU3aLMy Tesl [IPY JBUKeHUH B MarHUTHOM I10J1e 3eMJIH.

demoncmpayuu.

HabmroieHue siByieHUsI 3/IeKTPOMarHATHON MHYKLIWH.

Uccnenosanue 3apucumoct 3C UHAYKLIMK OT CKOPOCTH U3MEHEeHUs MarHUTHOTO TI0TOKA.

ITpaBuso JleHiia.

[TasieHre MarHyTa B aTFOMUHUEBOU (MeIHOM) TpyOe.

SIBneHue caMOUHAYKLIVH.

Nccnenosanue 3aBucumocty J/JC caMOMHAYKLMY OT CKOPOCTH MU3MEHEeHUs CHJIbI TOKa B LIeTu.

YueHnuueckuti 3xcnepumenm, 1abopamopHble pabombl, NPAKMUKYM.

WccnenoBanue siB/ieHUs1 371eKTPOMAarHUTHOW UHAYKLWU.

OrnpesiesieHre UHAYKLMA BUXPEBOIO MarHUTHOTO TIOJISL.

WccnepnoBanue siBieHUs1 CaMOMHAYKLMH.

C6opKa Mo/ie/Ii 3/IEKTPOMarHUTHOTO reHepaTopa.

Pa3pen 5. KosiedbaHusi ¥ BOJTHBI.



Tema 1. MexaHuuecKue Ko1e6aHusl.

KonebarenbHasi crctema. CBoOO/HbIE KOTeOaHMSI.

'apMoHnueckue konebanus. KnHemaTrueckoe v AMHAMUYeCKOe OTMCaHUe. DHePreTUYecKoe OIMMCaHUe
(3aKOH COXpaHeHUs] MeXaHWUYeCKOM 3Hepruu). BbIBOZ, JUHAMHUUECKOTO OINMMCAHUSI TaPMOHHUYECKUX KosieOaHMid
13 UX SHEPreTUueckoro U KWHeMaTHueCcKoro OnmvcaHusl.

Awmruiutyga v ¢asza konebaHuil. CBs3b aMIUIUTYZbl KojiebaHUM HMCXOAHOW BeMUYMHBI C aMIUIUTYAaMu
KoJsieOaHU e€ CKOPOCTH M YCKOPEHUSI.

[Mepron u uvactota Kosiebanuit. Ilepros Mambix cBOOOJHBIX KoJjiebaHWM MaTeMaTWUyecKOro MasiTHHKA.
[Teproz cBOOOAHBIX KOeOAHHUM MPY>KUHHOTO MasiTHHKA.

[TonsiTve o0 3aTyxaromux KomebaHWsX. BeiHyxeHHbIe KosiebaHus. Pe3oHaHc. Pe3oHaHCHast KpuBas.
BrnusiHve 3aTyxaHus Ha BUJ, pe30HAHCHOUW KPUBOW. ABTOKOJIeOaHMSI.

TexHUuUecKue YCTPOMCTBA M TEXHOJIOTMUECKHe TMPOLIeCcChl: METPOHOM, uachl, Kadeau, MY3blKaJbHble
WHCTPYMEHTHI, ceficMorpad.

demoncmpayuu.

3anuch KomebaTeTbHOTO IBUKEHUSI.

HabsroieHre He3aBUCUMOCTH MEPUO/ia MaslbIX KoJjiebaHuM rpy3a Ha HUTU OT aMIUTUTYAbI.

WccnenoBanre 3aryxarmomux KojebaHWH U 3aBUCMMOCTH Tiepriofia CBOOOAHBIX KosiebaHWM OT
COTIPOTHBJIEHHUSI.

WccnenoBanue KosebaHuii rpy3a Ha MacCHBHOM TIPY>KUHE C 1iefbio (h)OpMUPOBaHUS MpeficTaB/ieHui 00
u/learlbHOM MO/IeNU TIPY>KUHHOT'O MasiTHHKA.

3aKOH COXpaHeHUsI SHePruM NpU KosiebaHUsIX rpy3a Ha Mpy>KUHe.

VccrenoBaHue BBIHYKEHHBIX KOJ/lebaHMiA.

HabsmoieHure pe3oHaHca.

Yuenuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

V3mepenue reprogia cBOOOJHBIX KOIe0aHMI HUTSHOTO U TIPY>KUHHOTO MasiTHUKOB.

V3yueHue 3aKOHOB JIBI)KEHUS Tejla B X07ie KoyieOaHUH Ha yIpyroM ToZBece.

Vi3yueHue JBM)KeHUs] HUTSTHOTO MasiTHHKA.

[Tpeobpa3oBaHue YHEPruU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHHMS aMITUTY/IbI 3aTyXalOIUX KoiebaHui.

VccreoBaHe BBIHYK€HHBIX KOJ/lebaHuiA.

Tema 2. Dn1eKmpomazHumHble Ko/1e0aHusl.

KosnebarenbHerii kKoHTYp. CBOOOHBIE 3/IeKTPOMAarHUTHbIE KoJiebaHUs B HZeanbHOM KosiebaTesbHOM
KoHType. ®opmyna TomcoHa. CBsi3b aMIUIMTYZbl 3apsa KOHJEHCaTopa C aMIUIMTY/OM CW/Ibl TOKa B
KosiebaTesTbHOM KOHTYPE.

3aKOH COXpaHeHUsI IHEPIUU B U/Iea/TbHOM KoJsiebaTesTbHOM KOHTYpe.

3aTyxarolye 371eKTpPOMarHuTHbIe KosiebaHusl. BeIHYK/JeHHbIe 3/IeKTPOMarHUTHBIE KOeOaHusl.

[TepeMeHHBIM TOK. MOILHOCTh I€PeMeHHOT0 TOKa. AMIUIUTYAHOe U [IeMCTBYOIlee 3HaueHre CU/Ibl TOKa
Y HaripsKeHUs TpU pa3/InyHoM opMe 3aBUCUMOCTU IePeMeHHOT0 TOKa OT BpeMeHH.

CuHycouJanbHbId TIepeMeHHBbIM TOK. Pe3ucTop, KOH/EeHCAaTOp W KaTyllka WHAYKTUBHOCTH B LIETTH
CUHYCOU/Ia/TbHOTO TIepeMeHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HarpspKeHUi.

WneansHblit TpaHcdopmartop. [IponsBoacTBO, epeaua v oTpebieHHe 3/1eKTPUUeCKO SHepryu.

JKoJiorHUecKre PUCKU TIPU TIPOU3BOCTBE 3/1eKTPOIHEPTHU. Ky/bTypa MCI0/Ib30BaHUS 3/IEKTPOIHEPTUH
B TIOBCeIHEBHOM YKU3HMU.

TexHUueckue YCTpOWCTBA W TEXHOJOTMUeCKHe TIPOLIeCChl: 37eKTPUUeCKUil 3BOHOK, T'eHepaTop
riepeMeHHOT0 TOKa, TMHUM 3JIeKTporiepesiay.

demoncmpayuu.

CB00OO/HBIE 3/IEKTPOMAarHUTHBIE KOTeOaHUs.

3aBHCUMOCTh YaCTOTHI CBOOOHBIX KOJIeOaHU OT MHAYKTUBHOCTH M éMKOCTH KOHTYpa.

OcLu/II0rpaMMBbl 371IeKTPOMAarHUTHBIX KOJleOaHUH.

['eHepaTOp He3aTyXaroOIIUX 37IEKTPOMarHUTHBIX KOjlie0aHWH.



Mogesb 5/1eKTpPOMarHUTHOTO reHeparTopa.

BbIHY>K/IeHHbIe CHHYCOU/Ia/IbHbIe KOJIeOaHusI.

PesucTop, KaTylka UHAYKTHBHOCTH U KOHZEHCATOP B LieMU NepeMeHHOr o TOKa.

Pe3oHaHC npu nocsiefioBaTe/IbHOM COeZIMHEHUH Pe3UCTopa, KaTyIIKU WHAYKTUBHOCTH U KOH/leHCcaTopa.

Y CTpOWCTBO Y TIPUHLUI [ieMCTBUSI TpaHChopMarTopa.

Mogesb TMHUU 371eKTpOTiepeiaui.

Yuenuueckuti 3xcnepumenmn, 1a6opamopHbie pabombl, NPAKMUKYM.

N3yuenue TpaHchopmaropa.

VccnenoBaHve TepeMeHHOTO0 TOKa uepe3 MOC/e/0BaTebHO COe/IMHEHHbIE KOHZEHCATop, KaTyLIKy U
pe3ucTop.

HabmtoeHue 3/1eKTPOMarHUTHOTO pe30HaHca.

WccnenoBanre paboThl MCTOUHUKOB CBETa B LieTIM TIepEMEHHOTO TOKa.

Tema 3. MexaHuuecKue u 3/1eKImMpoMazHunHble 60/THbL.

MexaHWuecKre BOJIHBI, YCJIOBUSI MX pacrpocTtpaHeHusi. [lomepeuHsie W Mpo/jo/ibHbIe BOMHBI. [lepuo,
CKOPOCTh pAacCrhpoCTpaHeHUsi W AjuHa BoHbL. CBOWCTBA MeXaHMUECKMX BOJIH: OTpa’keHWe, TpesioM/IeHue,
vHTepdepeHIus U AudpaKLys.

3ByK. CKOpoCTh 3ByKa. ' pOMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsis3HeHHe OKPY>Karolleid Cpebl.

OneKTpoMarHUWTHbIE BOJIHBL. Y CJIOBUSI M3/1yueHUsl 3/IeKTPOMAarHUTHBIX BOJIH. B3avMHasi opueHTalust
BEKTOPOB B /IeKTPOMarHUTHOM BOJIHE.

CBoiicTBa 37€KTPOMAarHWTHBIX BOJIH: OTpa)kKeHWe, TIpe/loM/IeHUe, TIOspu3alys, WHTepepeHLUs U
Judpakiusi.

[ITkana 371eKTpPOMarHUTHBIX BOJIH. [IpriMeHeHMe 3/1eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpUHIMITBI pafiOCBSI3U U TesieBUeHus. Painosokanusi.

OneKTpoMarHMTHOe 3arpsisHeHHe OKpY Karolllel cpefibl.

TexHUUeCKHWe YCTPOWCTBA U TIpAaKTHUECKOe TIpUMEHeHWe: MYy3bIKajbHble WHCTPYMEHTHI, pajiap,
paJuoOTNIpUEMHUK, Te/leBU30p, aHTeHHa, TenedoH, CBU-meub, yibTpa3ByKOBasi JUarHOCTHMKA B TeXHUKe U
MeJULIVHE.

Hdemoncmpayuu.

O6pa3oBaHue U pacrpocTpaHeHre TIoTepeYHbIX U MPOJ0bHBIX BOJIH.

Kosebtorieecst Tesio Kak UCTOYHHUK 3BYKa.

3aBHCUMOCTD [I/TUHBI BOJIHBI OT YaCTOThI KOJIeOaHHA.

HabmrofeHre oTpaykeHHs ¥ TIPeIOMJIEHHS] MeXaHUUeCKUX BOJTH.

Habronenue untepdepeHiuy u aAudpakiy MeXaHUIeCKUX BOJTH.

AKyCTHUYeCKUM pe30HaHC.

CBoiicTBa y/bTpa3ByKa U ero npuMeHeHUe.

HabmoieHure CBsI3M 'POMKOCTH 3BYKa M BBICOTHI TOHA C aMITIUTYIOM U 4aCTOTOW KosieOaHHUH.

VccnenoBaHvie CBOWMCTB — 3/IeKTPOMAarHUTHBIX — BOJIH:  OTpa)keHWe, TIpe/ioMJIeHHe, T0JispU3aLiys,
nvdpakiys, UHTepdepeHIIys.

O6Hapy>keHue WH(MPAKPACHOTO U yIbTPadr0/eTOBOTO U3/TyYeHUH.

YueHnuueckuti 3xcnepumenn, 1a60pamopHbie pabombl, NPAKMUKYM.

V3yueHue rapaMeTpOB 3BYKOBOU BOJTHBI.

i3yueHue pacripocTpaHeHHsl 3BYKOBBIX BOJIH B 3aMKHYTOM TPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMosiiHelHOe pacripocTpaHeHNe CBeTa B OJHOPOJHOM cpeie. JIyu cBeTa. ToueUHbIM NCTOYHUK CBeTa.

OTpakeHue cBeTa. 3aKOHbI OTpakKeHUsi cBeTa. I[locTpoeHue u300pakeHWI B TUIOCKOM 3epKaiie.
Cdepuueckue 3epkana.

[MpenomneHnue cBeTa. 3akOHbBI TIpe/IOMJIEHUS CBeTa. AOCOMIOTHBIA TIOKa3aTesdb TpeIOM/IeHHsI.
OTHOCUTeNbHBIN T0Ka3aTe/b IpeoMeHus. [I0CTOSHCTBO 4acTOThI CBeTa M COOTHOLLEHWE [JMH BOJH TPU
repexo/ie MOHOXPOMaTUUYeCKOTO CBeTa Uepe3 rPaHMIly pa3zierna ABYX ONMTUUECKUX CPef.



Xop nyueit B mpusme. ucnepcus cBeta. CoxHbIN cocTaB bemoro cBeta. LIBer.

[TonHOe BHyTpeHHee oTpa)keHue. [Ipe/ie/IbHbIN YTro/ MOTHOTO BHYTPEHHEr0 OTPayKeHUsl.

Cobuparoiie U paccerBarole avH3bl. ToHKass nMH3a. @OKyCHOe pacCTosiHMe U ONTHYecKas Cuiia
TOHKON JMH3bl. 3aBUCHUMOCTh (DOKYCHOT'O PacCTOSTHUSI TOHKOM c¢epruyecKoil JMH3bI OT e€é reoMeTpuu u
OTHOCUTE/IbHOTO TT0Ka3aTesisi IpeloM/IeHHUS.

dopmy/ia TOHKOM JIMH3bI. YBe/MYeHre, JaBaeMoe JIMH30H.

Xo[ nyda, Mpolle/liero JUH3Y Mo/ MPOU3BOJIbHEIM YIJIOM K e€ IJIaBHOM onTuueckoi ocu. [TocTpoeHue
1300paykeHNi TOYKU W OTpe3Ka MPSIMOM B COOMPAFOIIUX U PACCEMBAIOIIIMX JTMH3aX U UX CUCTEMax.

Onrrrueckuie ipubopsl. Pa3pernatorriast criocobHOCTb. ['1a3 Kak onTuueckasi CUCTeMa.

[Tpenenbl MPUMEHUMOCTU F€OMETPUUECKOM OTNTHKHU.

BosHoBasi onTtka. VHTepdepeHimst cBera. KorepeHTHble WCTOYHMKW. YCIOBUS HaOMOeHUs
MaKCHMyMOB U MUHHMYMOB B MHTep(epeHILIMOHHONW KapThHEe OT [BYX KOTePeHTHbIX UCTOYHUKOB. [IprmMepsl
K/IaCCUUeCKUX MHTep(epeHLIMOHHBIX CXEM.

Oudpakuusi cBeta. [dudpakijuoHHas peléTKa. Yc/ioBHe HaO/MO/eHUs] TJIaBHBIX MaKCHMYMOB TIpU
naZileHud MOHOXPOMaTUUeCKOro CBeTa Ha AU(PPAKIIMOHHYIO PeIIETKY.

ITonspu3saius ceeta.

TexHUueckue yCTPOWCTBA M TEXHOJIOTMUeCKHe TpOLecChl: OYKH, JyIa, Mepuckor, ¢oToanmnapar,
MUKPOCKOII, TPOEKIIMOHHBIN arfrapaT, MPoCBeT/ieHre ONMTUKHU, BOJIOKOHHAsI ONTHKA, AU paKI[MOHHAs PelléTKa.

demoucmpayuu.

3aKOHbI OTpa’keHus CBeTa.

VccnenoBanue rpesiomieHus CBeTa.

HabsroieHue 1osiHOro BHyTpeHHero oTpakeHust. MoJiesib CBeTOBOJa.

VccnenoBanue xo/ja CBETOBBIX MMyUKOB Uepe3 MJI0CKOTapasiie/ibHy0 T1IaCTUHY U TIPU3MY.

Vccnemopanrie cBONCTB M300paykeHUH B JTMH3AX.

Mopenu MUKPOCKOIIa, TejlecKora.

Habromenue natepdepeHIuu cBeTa.

HabmtoeHue 11BeTOB TOHKMX T/IEHOK.

Habsmroenue audpakiyy cBeTa.

N3yuenuve audpakIMOHHON PEIIETKY.

Habmoenue [udpakLOHHOTO CIIEKTpa.

HabsmoieHue aucrepcuy cBeta.

HabsroeHue mosisipu3anyy CBeTa.

[IpumeHeHre NOMSPOUOB /11 U3YUeHUs MeXaHUUYeCKHUX HalpsDKeHU.

YueHnuueckuti 3Kcnepumenm, sabopamopHble pabombl, NPAKMUKYM.

V3mepeHue nokasareJisi Ipe/IOM/IEHUS CTEK/Ia.

WccnenoBanuie 3aBUCMMOCTH (DOKYCHOTO PaCcCTOSIHUSI OT BellleCcTBa (Ha rMpuMepe XXUIKUX JIUH3).

V3mepeHne OKyCHOr0 pacCTOSIHMSI paCCeUBAOIIMX JIMH3.

[MonyueHre n3o0pa)keHUsi B CCTeMe U3 IJIOCKOTO 3epKarsa U JIMH3BbI.

[MTonyueHre n300paXkeHUsI B CCTEMe U3 JBYX JIUH3.

KoHcTpynpoBaHue TeiecKOmMuecKrux CUCTEM.

Habmogenue audpakiyu, nHTepdepeHLun U MMoJIsiprU3aiy CBeTa.

N3yyeHue nosisipu3aliuu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH AU3/IeKTPUKA.

V3yuenue nHTepdepeHIN 1a3epHOro U3MyUYeHus Ha JABYX LIe/isiX.

Habmozenue fucrnepcuu.

Habmonenue u ucciefioBaHve AU(pakIMOHHOTO CIIeKTpa.

N3mepeHue /TMHBI CBETOBOM BOJTHBI.

[TonyueHue crieKTpa U3/yueHus: CBETOAMO/[a TIPY MTOMOIIU [1U(PaKL[MOHHOM PeIIETKU.

Pa3pgen 6. OcHOBBI crieljHa/IbHON TeOPUHM OTHOCUTE/TIbHOCTH.

['paHuLbl  MPUMEHHMMOCTM  K/JIacCUUeCKOW  MexaHukd. [locTynaTel — CrielydasbHOM — TeOpUu
OTHOCUTETbHOCTH.



[TpocTpaHCTBEHHO-BPeMeHHON uWHTepBal. [IpeoOpa3oBanusi JlopeHija. YcjioBUe TPUYHUHHOCTH.
OTHOCUTE/ILHOCTh OJJHOBPEMEHHOCTH. 3aMe/ljieHre BpeMeHU 1 COKpallleHue JJIUHBI.

OHeprus ¥ UMIMY/bC PeIITUBUCTCKON YaCTHULIbI.

CBs3b MacChl C SHepryel ¥ UMIY/IbCOM PeIITUBUCTCKOU YaCTULIbl. DHEPrusl MOKOSI.

TexHWyecKue yCTPOWCTBA M TEeXHOJOTMUeCKHWe TPOLIeCChl: CIyTHUKOBbIE TMPUEMHUKY, YCKOPUTEIN
3apsDKeHHBIX YaCTHL.

YueHnueCKuit 3KCIIepUMeHT, 1abopaTopHbIe PabOThI, TPAKTUKYM.

OmnpejeneHre MMITy/bCa U SHEPTMU PeNSTUBUCTCKUX YacTull (1o ¢ororpadusiM TPEeKOB 3apsyKeHHBIX
YaCTUL] B MAarHUTHOM TI0JIe).

Pa3jen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaspHo-80/1H080l 0ya/u3M.

PaBHOBeCcHOe TeTioOBOe H3/yueHue (M3/yueHre abCOIFOTHO YEpHOro Tena). 3aKOH cMeleHuss BuHa.
I'unotesa I11aHKa 0 KBaHTax.

@®OTOHBI. DHEPrusi U UMITYJ/IbC (DOTOHA.

d®orosbdekt. OmbiTel A. I'. CroseroBa. 3akoHbl ¢doTo3(pdekTa. YpaBHeHHe OWHILITeHHA /s
doToapdekra. «KpacHasi rpaHuiia» potoaddekTa.

[aBneHue cBeTa (B YaCTHOCTH, [aBjieHWe CBeTa Ha Aa0CO/IOTHO TIOTJIOMIAIOMIYI0 M abCOIOTHO
OTpaXKaroIyto 1oBepxHocThb). OnbiTel I1. H. JIebezesa.

BonHoBble cBoiicTBa uactull. Bomnbl ge bpoting. [nvHa BonHbI Ae bpoiinsg u pa3smepnl 06/1acTH
JIOKanu3alvy IBWXKyleiicss dvactulbl. KopryckynasipHo-BosiHOBOM fyanusm. [Iudpakiusi 37eKTPOHOB Ha
KpHUCTasIax.

Creri¢uika n3mepenuit B MUkpomrpe. CooTHOIIeHUsT HeorlpesieniéHHoCTel ['eiizeHbepra.

TexHHWUecKHe yCTPOMCTBAa M TEeXHOJIOTMYeCKHe TPOLeCChl: CreKTpoMeTp, (oTo3/1eMeHT, (hOTo/jaTuuK,
TYHHeJIbHbI MUKPOCKOIT, CO/THeUHast OaTapesi, CBETOAUO/I.

demoucmpayuu.

®oT03¢deKT Ha yCTaHOBKe C LIMHKOBOW I/IaCTUHOM.

VccnepnoBaHue 3aKOHOB BHellIHero ¢oTo3ddekra.

VccnenoBanye 3aBUCMMOCTH COTIPOTMB/IEHUS MTOTYIIPOBOAHUKOB OT OCBELEHHOCTH.

Caetoauon,.

CosiHeuHasi baTapest.

YueHnuueckuti 3xcnepumenm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnenoBanue potopesrcropa.

N3mepenue noctosiHHOM [11aHKa Ha ocHOBe ucciiefioBaHus hoToaddekTa.

WccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA Uepe3 CBeTOAUO/, OT HallpshKeHMUsL.

Tema 2. duszuka amoma.

OmnbITHI 0 UCC/Ie/JOBAHKMIO CTPOeHus aToma. [1naHeTapHast Mozienb atoMa Pesepdopaa.

[Toctynatel Bopa. V3nyuenue u nornouieHre (OTOHOB MpHU Mepexo/ie aTomMa C OJHOT0 yPOBHSI SHepPruu
Ha JIpyrou.

Bugel criektpoB. CrieKTp ypOBHeU SHepryuy aToMa BOI0pOo/a.

CnoHTaHHOe ¥V BBIHY)KJ€HHOe Hh3/1yuyeHue ceeta. Jlasep.

TexHWUyecKue yCTPOMCTBA U TeXHOJIOTMUeCKHe TPOLIeCChl: CreKTpaibHbIM aHaau3 (CIIeKTPOCKOI), jasep,
KBAHTOBBIM KOMITBIOTEP.

demoucmpayuu.

Mogensb onbita Pesepdopza.

HabroeHue TuHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U IeliCTBYE CYETYMKA MOHMU3UPYIOIINUX YaCTHL].

OmnpefeneHye AJIMHBI BOHbI J1a3ePHOTO U3/TyYeHus.

Yuenuueckuti 3xcnepumenm, 1a6opamopHbie pabombl, NPAKMUKYM.

HabmroieHre MMHeUaToro Crekrpa.

VccemoBanye CrieKTpa pa3pe’keHHOT0 aTOMapHOT0 BOZIOPO/la ¥ M3MepeHHe MOCTOSTHHON Puzbepra.



Tema 3. dusuka amomHo20 A0pa u 3/1eMeHMAapHbIX Yacmuy.

Hyxknonnast Mmozens simpa I'eiizen6epra—lBaneHko. 3apsi sizipa. MaccoBoe uuciio siipa. M30Tomb.

PagnoakTBHOCTD. Anb(a-pacnaz. D1eKTPOHHbIN U MO3UTPOHHBIN OeTa-pacraf. ['aMma-u3nyueHue.

3aKOH pa/IM0aKTMBHOrO pacrnaza. PaguoakTuBHbIe M30TOMNBI B mpupoge. CBOMCTBA MOHU3HPYIOLLErO
y3myueHus. BivsHue paii0aKTUBHOCTH Ha >KHBble OpraHv3Mbl. EcTrecTBeHHBIN (DOH U3nydeHus. [lo3umeTpusi.

OHeprus CBsI3U HYK/IOHOB B sifipe. 1epHble cumbl. [ledekT Maccel spa.

SlnepHble peakiuu. [leneHwe W CcWHTe3 sfep. SaepHble peakTopbl. I[Ipo0Gsiembl  yIipaB/isieMoOro
TEePMOSIJEPHOT0 CUHTe3a. DKOJIOTUYeCKHe aclleKThl Pa3BUTUS SIIePHOM SHEPreTUKH.

MeTo/p! perucTpanyiy ¥ UCC/IeZJlOBaHUs 37ieMeHTapHbIX YaCTHLI.

dyHaameHTabHbIe B3auMOZelcTBUs. baproHbl, Me30HBI U senToHbl. [Ipencrasienue o CraHpapTHOU
Mozeny. KBapk-T/it0oHHast MOZesb aipOHOB.

®usuka 3a npegenamu CtaHzapTHoOM Mogend. TémHas Matepust U TEMHasi SHeprus.

EnvHCTBO (M3ruecKoil KapTUHBI MUpa.

TexHWyecKue YCTPOWMCTBA M TEXHOJIOTMYEeCKHe TPOLIecChl: J03UMeTp, Kamepa BusibcoHa, siZiepHbIU
peakTop, TePMOSiIePHBIN peakTop, aToMHasi 60M0a, MarHUTHO-pe30HaHCHasi TOMOTpadusl.

YueHnuueckuti 3xcnepumenn, 1abopamopHbie pabombl, NPAKMUKYM.

WccnenoBanuie TpeKOB vacTul] (10 rOTOBbIM (oTorpadusim).

WccnenoBanue paaroakTUBHOTO (JOHA C UCTIONMb30BaHUEM [I03UMeETpa.

V3yuenue rorsomieHusi 6eTa-4acTUL] aTFOMUHUEM.

Pa3jien 8. D/1eMeHTBI aCTPOHOMMH M aCTPO(U3UKH.

Orarnbl pa3sBUTHUA acTpoHOMMM. IIpuknazHOe U MMPOBO33peHUeCKOe 3HaueHue aCTPOHOMUM.
[TprMeHUMOCTb 3aKOHOB (PU3UKHU [Jis1 00bSICHEHUS TPUPO/[bl KOCMUUYECKUX 00HEKTOB.

MeToapl aCTPOHOMUUECKUX UcciefoBaHUd. CoBpeMeHHble ONTUUeCKHe TeseCKOIbl, paZuoTeneCKOrlbl,
BHeaTMocC(epHast aCTpOHOMUSI.

Bup 3Bé3aH0TO Heba. Co3Be3zus, IpKue 3BE3/bl, I/TAHEThI, X BUJUMOEe JBIDKEHHE.

CoJsiHeuHas cucrema.

CosHue. CosiHeuHast akTUBHOCTb. MIcTouHUMK 3Hepryv CostHLja U 3BE3I.

3BE3/1bl, UX OCHOBHbIE XapaKTEePUCTUKHU. JlMarpamMma «CrHeKTpa/ibHbld K/IaCcC — CBETUMOCTb». 3BE3[Ibl
IJIaBHOM MOC/1e/10BaTebHOCTU. 3aBUCHMOCTb «Macca — CBETUMOCTb» /ISl 3BE37] TJIaBHOW MOC/Ie/[0BaTe/IbHOCTH.
BayTtpenHee ctpoeHue 3Bé37. CoBpeMeHHbIe IpeJCTaB/IeHusl O IPOMCXOXKAeHUHU U 3BoJroLu CoHLa U 3BE3/.
OTaribl )KU3HU 3BE3I.

Mneunsbiii [Tyte — Hamia [Nanaktuka. ITosoxxeHue u awkeHue CosHia B ['anmakTvke. TUIbI Ta/laKTHK.
Paguoranaktvku v kBasapbl. UEpHBIe IBIPHI B si/ipax rajakTHK.

Bcenennasi. Pacivipenne BeenenHoii. 3akoH Xa06s1a. Pa3beranve ranaktuk. Teopust Bonbioro B3peiBa.
PenvkToBOoe n3snyueHue.

MacrurabHast ctpykrypa BeenenHoi. MeTtaranakTuka.

Hepertéxubie mpobieMbl aCTPOHOMUM.

Yuenuueckue HaGa100eHus1.

Habmomenusi 3Bé3gHoro Heba HEBOODPY)KEHHBIM —TIJIa30M C  HCIIOJIb30BaHUEM  KOMITBIOTEPHBIX
TIPUJIOKEHUH [I71s1 OTipeZiesieHUs TI0J10)KeHUsT HebeCHBIX 00beKTOB Ha KOHKDETHYIO ZiaTy: OCHOBHbBIE CO3Be3/Iusi
CeBepHOro Mojyiapus 1 ipKue 3BEé3/bl.

Habsromenus B Tenieckorn JIyHbl, TTaHET, TYMaHHOCTEH U 3BE3/THBIX CKOTUIEHUM.

dDu3nuecKui NPaKTHKYM.

CrniocoObl  m3MepeHUsi (U3MUECKUX BEJMUMH C HWCTIO/JB30BAaHHMEM aHAJIOTOBBIX U LU(POBBIX
V3MepUTe/IbHBIX TPUOOPOB M KOMITBIOTEPHBIX [aTUMKOBBIX CHUCTeM. AOCOMIOTHbIe W OTHOCHTe/IbHbIe
MOTPELHOCTH M3MepeHUN (pu3nyeckux BeuurH. OrjeHKa rpaHuL] OrperHOCTe.

[TpoBesieHre KOCBEHHBIX W3MepeHHM, WCCIeloBaHUM 3aBHCHMOCTelN (H3UUeCKUX Be/IMUMH, TMPOBepKa
TIpe/IJIO’KeHHBIX TUmoTe3 (BbIOOp #3 paboT, OMMCAHHBIX B TeMaTUUYECKHX pasfiesiaX «YUeHUuecKui
JKCIIePUMEHT, 1abopaTopHble PabOTHI, TPAKTUKYM» ).

O0o011aroiee MOBTOPEHHE.



O6o01eHre ¥ cUCTeMaTH3alys COflep)KaHus paszienioB Kypca «MexaHrka», «MorekynsipHas pu3vka
TepMOJWHAMUKa», «OyeKTpoauHamuKa», «Komebanus u BomHB», «OCHOBBI —CHeLMasbHON — TeOpUH
OTHOCUTETbHOCTH», « KBaHTOBasi hr3MKa», «DJIeMeHThbl aCTPOHOMUHN U aCTPOPUINKL».

Posb pU3MKM M acCTPOHOMMU B SKOHOMHUECKOM, TeXHOJOTMYeCKOM, COLMaZbHOM M 3TUYecKol cdepax
JleaTe/IbHOCTH 4YesioBeKa, poJib U MeCTO (PU3MKM M aCTPOHOMHM B COBPEMEHHOW Hay4YHOU KapTWHe MMUpa,
3HauyeHue OMMCcaTeIbHOM, CUCTeMaTU3UPYIOoLel, 00bSICHUTE/IbHOM U MPOrHOCTUYEeCKON (QYHKLUM (Gu3rueckoin
TeopuH, posib (H3UUeCcKol Teopuu B (POPMUPOBAHMM TIpe/ICTaB/IeHUM O (DU3NUECKON KapTHHe MUpa, MeCTo
¢bu3rueCcKoil KapTHHBI MUPa B 00111eM PsiZly COBPEMEHHbBIX eCTeCTBeHHO-HayUHbIX TIpe/ICTaB/IeHH O IPUPOJe.

MexnpeaMmeTHbIe CBA3H.

V3yuenne Kypca ¢usuku yriybnéHHoro ypoBHsA B 11  Kjmacce OCYIIECTB/ISIETCS € YUETOM
COZlepKaTe/lbHBIX MEXXKITPeJAMETHBIX CBsi3eldd C KypcaMM MaTeMaTWK{, OWOOTHH, XUMUM, Teorpaduu u
TeXHOJIOTHMU.

MescnpedmemHble noHsIMus, C6s13aHHble C U3yYeHUeM Memno008 HAyYH020 NO3HAHUsA: SBJIeHUe,
HayyHblii ¢akT, rurnoresa, ¢uU3MUYecKas Be/JMUMHA, 3aKOH, Teopus, HabmogeHue, SKCIIepUMeHT,
MO/IeTMpOBaHNe, MoO/ie/lb, W3MepeHHe, TIOTPEeIIHOCTH H3MepeHUH, W3MepuTeSbHble TpUOOpEl, LM poBas
naboparopus.

Mamemamuka: pelleHve cUCTeMbl ypaBHeHWW. TpuroHomerpuueckve (GYHKLMH: CHUHYC, KOCHHYC,
TaHreHC, KOTaHIeHC, OCHOBHOe TPUT'OHOMETPUUeCKOe TOXKJEeCTBO. BeKTOpbI M UX MPOEKLMK Ha OCH KOOP/MHaT,
c/io)keHWe BeKTOpoB. [IpousBosiHble 5neMeHTapHbIx GyHKUMA. [Ipu3Haku Tof006Us TpPeyrojbHUKOB,
orpezie/ieHue TUIOL[A/IU TJIOCKUX GUTYp U 00BbEMa Ter.

Buonozus: snekTpuueckye siBJIeHUs] B )KUBOW INpUpOJie, KoJjiebaTebHble OBWKEHUSI B )KMBOM NpUpO/E,
9KO0JIOTUUeCKHe DUCKU TIPU TIPOM3BO/ICTBE 3JIEKTPOIHEPTHH, 3/IeKTPOMAarHUTHOe 3arpsi3HeHHe OKpYysKarollei
Cpefibl, y/IbTPa3BYyKOBasi JUarHOCTHKA B MeJJULIMHe, ONITUUeCKUe SIB/IeHUS B )KUBOM NpUpO/e.

Xumus: CTpoeHue aTOMOB W MOJIEKYJI, KPUCTa/UIMYecKass CTPYKTypa TBEDABIX Tes, MeXaHU3Mbl
00pa3oBaHMsI KPUCTA/UTMYECKOU PEIIETKH, CTIeKTPA/IbHBINA aHau3.

TI'eozpacpusa: marHuTHBIe MOMOCa 3e€MJIM, 3a/le)Ku MarHUTHBIX py/[i, (OTOChEMKA 3eMHOW MOBEPXHOCTH,
ceiicmorpad.

TexHon102usA: TIpUMeEHeHHE TIOCTOSTHHBIX MAarHWTOB, 3/€KTPOMAarHvWTOB, 3J/IeKTpoJBHrarenb $koow,
reHepaTop IepeMeHHOI0 TOKa, WHAYKLMOHHas I1e4b, JIMHUM 3JIeKTporepesiay, 3/1eKTpPOoZBUraTeb, pazap,
pPaJUOTNIPUEMHUK, TeleBU30p, aHTeHHa, TesedoH, CBU-meub, ynbTpa3ByKOBasi [JUarHOCTUKA B TeXHUKe,
TIPOEKLIMOHHBIM armapar, BOJOKOHHas OINTHKA, CO/MHeyHasi OaTapes, CIyTHUKOBble TPUEMHHUKH, si/iepHast
5HepreTHKa U 5K0JIOTUYeCKre aclleKThbl eé pa3sBUTHS.

[TNIAHVPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMEBI 10 ®13UKE HA YPOBHE CPEJHET'O
OBHIET'O OBPA3OBAHUAJIMUHOCTHBIE PE3YJIBTATBI

JINMHHOCTHBIE PE3YJ/IbTATDBI

JIMUHOCTHBIE pe3y/IbTaThl OCBOeHUsl yueOHOro rpegMeTta «PU3MKa» JA0/DKHBI OTpaXkaTb TOTOBHOCTh U
CIOCOOHOCTh  00YUarOIIMXCs PYKOBOZCTBOBaThCS C(OPMUPOBAHHOW BHYTPEHHeM TIO3WI[Mel JIMYHOCTH,
CUCTeMOW  1[eHHOCTHBIX  OpUEeHTAlM{, TIO3UTHUBHBIX BHYTPEHHUX  yOeX/IeHWH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM 1[eHHOCTSM POCCHUHCKOTO OOIIeCTBa, paciiipeHre KU3HEHHOTO OITbITa U OIbITa JesTeTbHOCTU
B TIpPOL{ecce peasn3aliui OCHOBHbBIX HallpaB/eHWM BOCMIUTATeTIbHOM JiesiTe/IbHOCTH, B TOM UMC/Ie B YaCTH:

rPaXXIAHCKOT0 BOCIIUTaHUSA:

* chopMHUPOBAHHOCTh TPAXKJAHCKOH MO3MLIMK 00YYaroIerocss Kak akTUBHOT'O W OTBETCTBEHHOT'O UieHa

pOCCHIICKOTo 00111eCTBa;

® TIpUHATHE TPAJUIMOHHBIX 00IIjeue/IoBeUeCKUX I'yMaHUCTUUECKHX U JIeMOKPaTHUeCKHUX 1[eHHOCTeH;

® TOTOBHOCTH BeCTH COBMECTHYIO [IeSTe/TbHOCTh B MHTepecax rpak/JIaHCKOro 00IecTBa, y4acTBOBATh B

caMoyTipaB/ieHUH B 00pa30BaTe/IbHOM OpraHU3aliuu;

®* yMeHHe B3aUMOJZIEMCTBOBaTh C COL[MA/JILHBIMM WHCTUTYTaMU B COOTBETCTBUU C UX (YHKIUSIMU U

Ha3HaueHWeM;



® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JleTe/IbHOCTH.
MaTPHOTHYECKOT0 BOCITUTAHUS:
* copMHPOBaHHOCTb POCCUICKOM TPa’KAHCKOM UJIeHTUYHOCTH, TaTPUOTU3Ma;
® [IeHHOCTHOe OTHOILIeHHe K TOCYy[apCTBEHHbIM CHUMBOJIAM, [OCTHKEHHSIM POCCHUHCKUX YUYEHBIX B
obsact HGU3MKU U TEXHUKeE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
* chopMHUPOBaHHOCTH HPABCTBEHHOTI'O CO3HAHMSI, STUYECKOTO MTOBE/IeHNS;
® CrOCOOHOCTb OlLIEHWBAaTh CHUTYallUl0 W TPUHMMAaTh OCO3HaHHbIE pelleHUs, OPHEeHTHPYSICh Ha
MOpaJibHO-HPaBCTBEHHbIE HOPMBI U LJeHHOCTH, B TOM YMCJ/Ie B [IeITe/IbHOCTU yUéHOro;
® 0CO3HaHHe JIMYHOTO BK/IaZia B TIOCTPOEHUE YCTOWUMBOTO OyAyIIero.
3CTeTUYECKOro0 BOCIIMTAHHUSA:
® SCTeTUYeCKoe OTHOLIeHHWe K MHpPY, BK/IIOuasi SCTeTHKY HayuHOro TBOPUECTBa, IIPUCYILEro
(u3nyeckoit Hayke.
TPYAOBOr0 BOCIIUTAHMA:
®* JHTepeC K pa3/MYHbIM cdepam MpodecCUOHATBHON [esSTeTbHOCTH, B TOM UHCJ/Ie CBS3aHHBIM C
(bU3MKOM W TeXHWKOW, yMeHHe COBepliaTb OCO3HAHHBIA BbIOOp Oyxyied mnpodeccun u
peasiM30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TI/IaHbI;
®* TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUI0 U caM0o00Opa30BaHui0 B 00/1acTH (DU3MKU Ha TIPOTSDKEHUH
BCeU »KU3HMU.
3K0J/IOTHYECKOr'0 BOCIIUTAHUSA:
® copMHUPOBAHHOCTh 3KOJOTMUECKOW KY/bTYPbI, OCO3HaHUe TJI00a/bHOrO XapakTepa KO0JI0THYeCKUX
nipobJiem;
®* [UIaHMPOBaHWE U OCYIleCTBJeHWe [eWCTBUM B OKpY’Kalolllell cpefle Ha OCHOBe 3HaHUS Liesel
YCTOMUMBOTO Pa3BUTHUS UeJIOBEUECTBa;
® pacllupeHue OMbITa JeATeJbHOCTH 3K0JIOTMUYeCKO HamnpaB/eHHOCTH Ha OCHOBe MMEOIIUXCS 3HaHUM
o ¢usukKe.
[{eHHOCTH Hay4YHOTr'0 MO3HAHUS:
® c(opMHPOBaHHOCTb MHPOBO33PEHHs, COOTBETCTBYIOLET0 COBPEMEHHOMY YPOBHIO Ppa3BUTHs
(bu3MUeCcKoi HayKu;
® 0CO3HaHUE IIeHHOCTM HAayuyHOW /[esTe/lbHOCTH, TOTOBHOCTh B TIpoLlecce HW3ydeHUsi (U3MKU
OCYILI[eCTBJISITh MPOEKTHYIO U UCC/Ie/IOBATeIbCKYIO AeITeTbHOCTh WHAWBUAYa/ILHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHBbIE YHUBEpPCAIbHbIE yUeOHbIe JeliCTBUSA
Bba3oBbie jiorMueckue JelCTBUA:
®  CaMOCTOSITe/ILHO (JOPMYJTUPOBATh M aKTYaIM3HUPOBaTh ITP0o0/ieMy, pacCMaTpHUBaTh €€ BCeCTOPOHHE;
® omnpefessTh eJd [esTebHOCTH, 3aJjaBaTh TTapaMeTPhbl U KPUTEPUU UX TOCTKEHUS;
®  BbISB/IATH 3aKOHOMEPHOCTU U TIPOTUBOPEUHSI B paCCMaTPUBaeMbIX (PU3NUECKUX SIBJIEHUSIX;
e paspabaThiBaTh IJIaH pellleHUs TPOOJeMbl C YYETOM aHaaM3a WMMEIOIUXCS MaTepUarbHbIX |
HeMaTepHuaIbHbIX PeCypCOB;
® BHOCUTb KODPEKTHBBHI B [IeSiTeJIbHOCTb, OLleHMBAaTb COOTBETCTBHE Ppe3y/bTaTOB Lie/isiM, OLIeHWBAaTh
PUCKU TIOC/Ie/ICTBUM JIeSITe/TbHOCTH;
® KOOpPJWHUPOBATh U BBITIOJHATL PabOTy B YC/IOBHUSIX peasbHOr0, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aHMO/IeCTBHS;
® pa3BUBaTh KpeaTWUBHOE MbIIIJIEHHE TIPU PellleHNH XXU3HEeHHBIX ITpobieM.
Ba3oBble ucciejoBaTe/IbCKHe AeHCTBHUSA:
® B/a/leTh HAYYHOW TePMUHOJIOTHEN, K/TFOUEBbIMU MOHATUSAMU U MeTOJjaMu (PM3UUYeCKOW HayKu;



B/IaJIeTh HaBbIKAMHU yueOHO-MCCIeZj0BaTe/IbCKOM U TPOEKTHOU JesATesbHOCTH B 00/1acT (U3MKY,
CIIOCOOHOCTBIO Y TOTOBHOCTBIO K CAaMOCTOSITe/TbHOMY TTOMCKY METO/IOB PeIleHus 3a/jau (PrU3nUecKoro
cojieprKaHusl, MPUMeHeHUI0 Pa3/InUHbIX MEeTO/I0B TT03HAHMUS;

B/a/leTb BUJAMU  JIeITeIbHOCTA TI0 TIOAYYeHUI0 HOBOTO 3HAHUs, €ro WHTeprpeTaluu,
npeoOpa30BaHUI0 U TIPUMEHEHUI0 B Pa3/MUHBIX Y4eOHBIX CUTyalUsX, B TOM UHCJIe TIPU CO3JAHUU
y4eOHBIX TIPOEKTOB B 00/1aCTH (hU3UKH;

BBISIB/ISITb TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3a/auy, BbIJBUraTb TUIOTE3y eé
pellieHusl, HaXOJUTb apryMeHThI /JIsl J0Ka3aTelbCTBa CBOMX YTBep)K/EHHWH, 3a/laBaTh MapaMeTpbl U
KpUTEepHUH pellieHus;

aHa/IM3UpPOBaTh TO/yYeHHbIe B XO/le pelleHus 3a/aud pe3y/bTaThl, KPUTUUECKH OLIeHHWBaThb WX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh M3MeHeHHe B HOBLIX YC/IOBUSIX;

CTaBUTb U (HOPMy/IHMpOBaTh COOCTBEHHBIE 33/jauM B 00pa30BaTe/IbHOMN [eSITeIbHOCTH, B TOM UHC/IE
TIpYU U3y4YeHUU (PU3MKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLleHUBATh PHOOPETEHHBIH OIIBIT;

yMeTb TIepeHOCUTh 3HaHUS 10 (GU3MKe B MPAKTUUECKYH0 00/1aCcThb XKU3HeAesITeTbHOCTH;

yMeTb UHTeTPUPOBaTh 3HaHUS U3 Pa3HBIX MpeIMeTHBIX 00acTel;

BBIIBUTaTh HOBbIE U/leH, Tpe/ijlaraTh OPUTHMHAa/IbHbIEe TIOAXO0/IbI U PellleHus;

CTaBUTh MPOOIEMBI U 3a/IauM, ZOIyCKAIOIIHe albTePHaTUBHbBIE PeIIeHus].

Pa6ota c uadopmanueii:

B/a/leTh HaBbIKaMU TOyueHUs: MHGpopMaluu (U3NYecKOro CofepkKaHusi U3 UCTOYHUKOB pa3HbIX
TUTIOB, CAMOCTOSITEJTbHO OCYILeCTB/ISATh TOMCK, aHalW3, CUCTeMaTU3allii0 W HWHTepIpeTaLuio
WHGbOpMAaIMU Pa3/InUHbIX BUIOB U (hOPM TIpeCTaB/IeHKS;

OLIeHMBATh JJOCTOBEPHOCTb MH(MOPMALUY;

WCTIO/Mb30BaTh CpPeACTBa WH(MOPMALIMOHHBIX W KOMMYHHWKAIIMOHHBIX TEXHOJIOTHH B pelleHrur
KOTHUTMBHBIX, KOMMYHHMKATUBHBIX M OpPraHM3allMOHHBIX 3a7iau C coOsrofieHneM TpeboBaHUM
9PrOHOMUKH, TeEXHUKH 0€30T1aCHOCTH, TUTHeHbI, PeCcypcocOepeskeHusl, TIPaBOBBIX U STUUECKUX HOPM,
HOPM MH(MOpPMAaIMOHHOH 6e30macHOCTH;

co3/laBaTh TeKCThl (DHU3UUECKOTO CO/Iep>KaHUs B pa3/WyHbIX (opMarax C y4éToOM Ha3HaueHus
vHpOpPMaLlMM U 1e/IeBOM  ayIUTOPUM, BbIOMpasi ONTUManabHyl (¢GopMy TIpeACTaBlIeHUs U
BH3ya/3alii.

KoMMyHHKaTHBHbIE yHHBepCa/IbHbIe yueOHbIe /|efiCTBHA:

OCYIIIeCTB/ISITh OOIIIeHNEe Ha ypOKax (DU3UKHU U BO BHEYPOUHOH [1eTeTbHOCTH;

Pacro3HaBaTh MPeIOCHITKA KOH(DIMKTHBIX CUTYaLMi U CMATYaTh KOH(IMKTEI;

Pa3BEPHYTO U JIOTUUHO M3/1araTh CBOO TOUKY 3PEHMsI C UCIIO/Ib30BAHUEM SI3bIKOBBIX CPEJCTB;
TIOHUMAaTh 1 UCIO/Ih30BaTh MTPEUMYILeCTBa KOMaH/[HON 1 UHIUBUYaIbHON paboThI;

BBIOMpATh TEMAaTHKY U MeTO/Jbl COBMECTHBIX [IEMCTBUIA C yUETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJJOT0 ujieHa KOJIJIEKTHBA;

TIPUHUMATD L€/ COBMECTHOMW [IeSITeIbHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBAThH AEHUCTBUS MO eé
JOCTVKEHHUIO: COCTaB/ISATh TUIAH JI€HCTBUM, pacrpefensTb PONd C YYETOM MHEHHH Y4YaCTHUKOB,
00Cy>XKJaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OL|eHMBaTb KaueCTBO CBOEro BK/a/la M KaKAOTO y4YaCTHMKA KOMaH/[bl B OOIIWI pe3ysbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

Tipe/ijiarath HOBBIE MPOEKTHI, OIIeHUBATh WAEH C TIO3UIMK HOBU3HBI, ODUTHHALHOCTH, TTPAKTHUECKON
3HAUMMOCTWY;

OCYIIECTB/ISITh TIO3UTUBHOE CTpaTerMyeckoe TIOBe/leHWe B pA3/IMUHBIX CUTYalUsX, TPOSBIATh
TBOPUYECTBO U BOOOpaKeHUe, ObITh MHUIIMATUBHBIM.

PerynsiTUBHBIE YHHUBepCaIbHbIe yYeOHbIe JeiCTBUS
Camoopranmsanus:

CaMOCTOSITe/TEHO OCYIIeCTBIISATh TI03HABATE/ILHYIO [IeATeIbHOCTh B 00/1aCTH (M3UKU U aCTPOHOMHUH,
BBISIBJISITH TIPO0/IEMBI, CTaBUTh U JOPMY/TMPOBATh COOCTBEHHBIE 3a/Iaul;



CaMOCTOSTE/IbHO COCTaB/IATH IUIaH PellleHUs] PAaCUETHBIX U KaueCTBEHHBIX 3a/iay, IJIaH BBINOJHEHUS
MPAaKTUYEeCKOM paboThl C yYETOM HWMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
TIpeJIIOUTeHUH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacCIIMpsITh paMKH YueOHOTo TipeiMeTa Ha OCHOBe JTMUHBIX MpeTIOUTeHu ;

JleflaTh OCO3HaHHbBIN BbIOOD, apryMeHTUPOBAaTh ero, OpaTh Ha cebsi OTBETCTBEHHOCTh 3a pellleHue;
OLIeHUBATb NTPUOOPETEHHBIN OIIBIT;

crocoO6CcTBOBaTh (POPMUPOBAHUIO U TIPOSIBJIEHWIO SpPYJULMKA B 00sacT  (U3WKH, TOCTOSTHHO
TIOBBIIIIATh CBOM 00pa30BaTe/IbHBIN U KY/IbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3M01[HOHaﬂbeIﬁ HHTEe/IJ/IeKT:

[laBaTh OLIEHKY HOBBIM CHUTyalllsiM, BHOCUTb KODPEKTHBBI B /leATe/IbHOCTb, OL|eHUBaTh COOTBETCTBHE
pe3yJ/IbTaToB LiesIsiM;

B/a/leTb HaBblKaMM I[103HaBaTelbHOM pe(yeKCHM KakK OCO3HaHHs COBEpLIAeMbIX [eHCTBUM U
MBIC/IUTE/IbHBIX MTPOLIECCOB, X Pe3y/bTaTOB U OCHOBAHMIA;

WCTIO0/Tb30BaTh MPUEMBI pedIeKCHU /IJIs1 OL[eHKH CUTYal[|uH, BbIOopa BepHOTO PellleHus;

yMeTb OL|eHUBaTh PUCKU U CBOEBPEMEHHO MPUHUMAaTh pelleHus 110 UX CHUYKEHHIO;

NIPYHUMAaTh MOTHBBI M apI'yMeHThI JPYTHX [IPU aHa/li3e pe3y/bTaToB JesaTelbHOCTH;

TIPUHUMATh Cebs1, TOHUMast CBOM HeIOCTaTKU U JOCTOMHCTRBA;

NIPYHUMAaTh MOTHBBI M apI'yMeHThI IPYTHX TIPU aHa/lki3e pe3y/ibTaToB JesTelbHOCTH;

TIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B npotiecce AOCTWKeHUS] TMYHOCTHBIX Pe3yJ/IbTaTOB OCBOEHUS MPOrpamMMmbl 10 (H3MKe /i/isi YPOBHSI CpeJHero
ob1ero obpa3zoBaHusi y 00yuaroIUXCsi COBEPIIEHCTBYETCS] SMOLIMOHABHBIN WHTE/IeKT, TIpeAroJiaraoLuil
c(hOpMHPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIOYAIOILETO CITIOCOOHOCTh TOHMMaTh CBOE 3MOLIMOHATbHOE COCTOSIHWE, BHU/IETh
HarpaBJIeHus pa3BUTHSI COOCTBEHHOW 3MOLIMOHA/IBHOM cepbl, ObITH YBepeHHBIM B Cele;
camopery/MpoBaHusl, BK/IOUAIOIero CaMOKOHTPOJIb, YMeHHe TPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE
TIOBe/IeHHe, CTIOCOOHOCTh a/IaliTUPOBATLCS K 3MOLIMOHATEHBIM M3MEHEeHUsIM U TPOSIB/IATh THOKOCTD,
OBITb OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBaL[MM, BK/IOUYaIOLlell CTpemM/ieHHe K JOCTWD)KEHHIO LiefId U YCIeXy, ONTHUMH3M,
VHULMaTUBHOCTb, YMEHUe J1eiCTBOBaTh, UCXO/Is1 U3 CBOMX BO3MOXXKHOCTEM;

IMIIaTHH, BK/IFOUArOIIel CriocOOHOCTh MMOHUMaTh IMOLIMOHA/IEHOE COCTOSIHUAE [IPYTUX, YUUTHIBATh €r0
TIPY OCYIL[eCTB/IEHUU OOIIIeHus], CIOCOOHOCTb K COUYBCTBUIO M COTIEPEKHUBAHUIO;

COLMAbHBIX HABBIKOB, BKJ/IOYAIOIIUX CTIIOCOOHOCTH BLICTPAaMBAaTh OTHOILIEHUS C PYTUMH JTHOJJbMU,
3a00TUTBCS, TIPOSIBIISTH MHTEPEC U pa3pelaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K xoHniy obyuenusi B 10 k1acce mipejMeTHbIe pe3ysibTaThl Ha Yr/yOJIEHHOM YDOBHE [O/DKHBI OTpa)KaTh
c(hOpMHPOBAHHOCTD ¥ 00YyUarOIUXCs YMEHU:

MOHUMAaTh pOJib (M3UKU B 3KOHOMHUYECKOW, TeXHOJOTMUeCKOM, 5KOJIOTUYeCKOW, COLMATbHOU WU
3TUYeCKOl cdepax [esTebHOCTU YesloBeKa, pojib U MeCTO (PM3MKK B COBPEMEHHOUM HayuHOW KapTHHe
MHUpa, 3HaueHWe OMNUCaTeJbHOW, CUCTeMaTU3UpYHOLlell, OOBSCHUTENbHOM U TPOrHOCTUYECKON
¢byHkUME (U3MYeCcKOll TeopuuM — MeXaHUKH, MOJIEKY/IspHONH (GU3MKKM M TepMOAMHAaMHUKH, PpOJib
(r3rueckoi Teopur B (OPMUPOBAHUU NPE/CTaBIEHUM O (PM3UUECKOU KapTHHE MUPa;

pasnuuaTh YCJIOBUSI TPUMEHUMOCTM Mojerneild (U3MUecKUX Tel W TPOLECcCOB  (SIBEHUN):
VHepLMa/ibHasl CUCTeMa OTCUéTa, abCOMIOTHO TBEPZI0e Teslo, MaTepHasbHasi TOUKa, pABHOYCKOPEHHOe
JBIDKeHWe, CBOOOJHOe TajieHre, abco/oTHO yrpyrasi AedopMalysi, abCOMIOTHO ympyroe u
abCoIOTHO HeyTpyroe CTOJIKHOBEHHs, MOZEIM Ta3a, >XUAKOCTA W TBEPAOro (KPUCTa/TMYeCcKOro)
TeJla, UeanbHbl ra3, TOUeuHbli 3apsif, OJHOPOLHOE 3/IeKTpUYeCcKoe I1071e;



pa3nnuaTh yCa0BUs (TpaHUL{bl, 00/1aCTH) MPUMEHUMOCTH (U3MUEeCKHUX 3aKOHOB, TTIOHUMATh BCeOOIIrit
xapakTep (yHJjaMeHTa/IbHbIX 3aKOHOB Y OTPAHWYEHHOCTh MCII0/Ib30BaHUS YaCTHBIX 3aKOHOB;
aHa/IM3UPOBaTh U OOBACHATH MeXaHUUeCKHe TIPOLIeCChl U sIBJIeHUs], UCII0/Ib3ysi OCHOBHbIE TI0/I0XKeHHs
M 3aKOHbl MeXaHUKU (OTHOCUTENTbHOCTb MeXaHUUecKoro [BWKeHHUs, (OpMy/sbl KUHEMaTHKU
PaBHOYCKODEHHOI'O /IBIDKeHMs, npeobpasoBanus ['amusest [jiss CKOPOCTH W TepeMellieHHs, 3aKOHbI
HreroTOHA, MPUHLIMIT OTHOCUTENBHOCTH ['anuses, 3aKOH BCEMUPHOI'O TSATOTEHHUs], 3aKOHbI COXPaHeHUsI
UMITy/IbCA ¥ MeXaHWYeCKOW SHeprvu, CBsi3b PabOThl CHJIBI C U3MeHEeHHeM MeXaHWYeCKOW 3Hepruy,
yC/IOBUSI paBHOBeCHs] TBEPJAOro Tesa), MPU 5TOM HCIIO/Ab30BaTh MaTeMaTHUeCKOe BbIpakeHHe
3aKOHOB, YKAa3bIBaThb YCJIOBUSI TPUMEHMMOCTH (M3MUeCKMX 3aKOHOB: mpeoOpa3oBaHuii ['amises,
BTOPOI'O U TpeThero 3aKOHOB HbIOTOHA, 3aKOHOB COXPaHEHMs] UMITyJ/IbCa U MeXaHW4YeCKON 3Hepruuy,
3aKOHa BCEMUPHOI'O TSATOTEHMS;

aHa/IM3UPOBaTh M OOBSCHATH TEIUIOBbIE TIPOLIECCHI U SIBJIEHUS], WCIO/b3Yysl OCHOBHBIE TIOJIOXKEHUs
MKT 1 3aKOHBI MOJIEKY/ISIPHOW (PU3UKU Y TepMOJUHAaMUKHU (CBSI3b JlaB/eHUsl U/lealbHOro rasa co
CcpefHell KWHETHMYeCKOM SHeprvei TeruioBOrO [BW)KEHHsI U KOHLIeHTpalleld ero MOJIeKyJl, CBS3b
TemriepaTypbl BellleCTBAa CO CpeJHell KWHETHYeCKOM SHeprueil TeIIOBOrO [IBWKEHUs ero 4acTHLI,
CBSI3b [laB/IeHUs W/ieaJlbHOrO ra3a C KOHLIeHTpalLell MOJIeKy/J W ero TeMIepaTypol, ypaBHeHue
MenpeneeBa—KinanelpoHa, repBblid 3aKOH TeEPMOJAVHAMUKH, 3aKOH COXpaHEHWs SHEPIUU B TeIJIOBBIX
nporieccax), MpyU 5TOM MCII0/Ib30BaTh MaTeMaTHuUeCKoe BbIpa)KeHHe 3aKOHOB, YKasbIBaTb YC/IOBUS
NIPUMEHMMOCTH ypaBHeHUs1 MeH/ziesleeBa—KnanelipoHa;

aHa/IM3UPOBaThb U OOBSICHATH 37eKTPUYeCKUe SIBJIeHUsI, UCIIO/b3Yysi OCHOBHBIE TOJIOXKEHUsS] ¥ 3aKOHBI
3/1IeKTPO/IMHAMUKM (3aKOH COXPaHeHMs 3/IeKTPUYeCKOro 3apszja, 3akoH Ky/ioHa, MOTeHLMalbHOCTh
3/1eKTPOCTaTUYeCKOr0 TOJIsl, TIPUHLMIT CyNepIio3ULMM 3/IeKTPUYEeCKUX T0/Iel, MPU 3TOM yKasbIBasi
yCJIOBUSI IPUMEHUMOCTH 3aKoHa Ky/ioHa, a Takke MpakTHUUeCKU BakKHble COOTHOLIEHHSI: 3aKOHbl OMa
JJI1 ydyacTKa Liemu W [y 3aMKHYTOM 3/eKTpUUecKoW Lenu, 3akoH [Dbxoymns—/leHua, npaBuia
Kupxroda, 3akoHbl ®apazies [i71s1 371eKTPO/N3a);

OTUChIBaTh (hU3MYeCKHe TPOLeCChl M SIBIEHUs], WCII0/b3ysl BeJWYMHBI: TepeMelljeHhe, CKOPOCTb,
YCKOp€eHue, UMITyJIbC Tejla ¥ CUCTeMBbI TeJl, Chjla, MOMEHT CUJ/Ibl, JaB/ieHue, [IoTeHUa/lbHasl SHeprus,
KWHeTHUeCKasi SHeprusi, MexaHnJyecKasi JHeprusi, paboTa CH/IbI, LIEHTPOCTPEMHUTETbHOE YCKOPEHHE,
CWIa TsDKeCTH, CUja YIPYroCTH, CH/a TPeHUsl, MOLHOCTb, SHeprusi B3auMO/IeHCTBUA Tesa ¢ 3eMiIéi
BO/IM3M €€ TIOBePXHOCTH, SHEeprus yrpyrou paedopmMaiyd TPYXXUHBI, KOJTMYECTBO TeIIOTH,
abconoTHasi Temriepatypa Tesa, pabota B TepMOAMHaMUKe, BHYTPEHHSSI SHEpPrusi H7eanbHOTO
OZJHOATOMHOT0 Ta3a, paboTa HzieanbHOro ras3a, OTHOCKTe/IbHAs BIaXXHOCTh Bo3ayxa, KII/I naeansHoro
TeIUIOBOT'O JiBUTaTesIsi; 1eKTPUYecKoe I10J1e, HallPSDKEHHOCTD 3/IEKTPUUeCKOr0 TM0JIs1, HAallPSDKEHHOCTh
MOJsT TOUEYHOrO 3apsifia WM 3apspKeHHOTO Iapa B BakKyyMe U B JU3/JeKTPUKe, MOTeHLUas
3/1eKTPOCTaTUYeCKOr0 II0JI, Pa3sHOCTb IIOTEHLMAasoB, SJIEKTPOABIKYLAs CWjaa, CWla TOKa,
HanpspKeHUe, MOIIHOCTb TOKa, 3/eKTprUYecKass €éMKOCTb IJIOCKOTO KOHZeHCaTopa, CONpPOTHB/IEHHe
yyacTKa Lend C [oc/jae/loBaTe/lbHBIM M Tapajjie/lbHbIM COeJUHEHUEeM pe3UCTOpOB, 3SHeprus
3/1eKTPUYECKOro T0JIsl KOHJeHCaTopa;

00OBSCHATE 0COOEHHOCTH TPOTeKaHWs (U3MUECKUX SIBIEHUW: MeXaHWueckKoe IBIKEHHe, TerioBoe
JBIWKEHVe YacCTWl] BeIlecTBa, TeIJIOBOe paBHOBecHe, OpOyHOBCKoe fBIKeHUWe, nuddysus,
VCTlapeHre, KWIeHWe W KOHJeHCalMs, IUlaBjJeHMe W KpPUCTa//M3aljusi, HalpaB/IeHHOCTb
Teryionepejauy, 3/eKTpr3aLus TeJjl, SKBUMIOTeHLIMaIbHOCTb TOBEPXHOCTH 3apsPKeHHOT0 IIPOBOJHUKA;
TIPOBO/JIUTDb UCCJIeZlOBaHUe 3aBUCHMOCTH OJHOM (pU3MUeCcKoil BeJTMUMHBI OT APYTOM C UCI0JIb30BaHeM
NPSIMBIX U3MepeHUi, TIPYU 3TOM KOHCTPYMPOBaThb YCTAHOBKY, (PMKCUPOBAThH Pe3yJbTaThbl MOTyUeHHON
3aBUCUMOCTH (PU3MYEeCKUX BeMWYMH B BHJe TPa(UKOB C yUETOM abOCOMIOTHBIX MOTrpelIHOCTeN
V3MepeHUH, Jie/1aTh BbIBO/bI 110 pe3y/bTaTaM HUCC/Ie0BaHUS;

TIPOBO/IMTH KOCBEHHbIE M3MepeHus (PH3MUecKUX BeTMYMH, TIPY 3TOM BbIOMpATh ONTHMAaJIbHBIN MeTo[
M3MepeHHs, OLleHMBaThb abCO/IIOTHbIE U OTHOCUTE/IbHBbIe TIOTPELIHOCTH TIPSMBIX W KOCBEHHBIX
V3MepeHul;



TIPOBO/TUTH OTIBITHI TI0 TIPOBEPKE TIPe/JIOKEHHON THUIOTEe3bl: MJIAHUPOBATh 3KCIIEPUMEHT, COOMpaTh
9KCTIePUMEHTA/IbHYI0 YCTaHOBKY, aHa/M3UPOBATh IIOJyuyeHHbIEe pe3y/bTaThl W JieflaTh BBIBOJ O
cTatyce Mpef/ioKeHHOM TUTIOTe3bl;

cobsmogaTh TIpaBUIa Oe30MacHOrO TpyJa TP TPOBEAEHWH WCCIeJOBaHUH B paMKaxX yuyeOHOro
JKCTIepUMeHTa, TpakKTUKyMa W yuyeOHO-HCC/ieloBaTeIbCKOM UM TIPOEKTHOW  [1esiTe/IbHOCTH  C
WCTI0/Tb30BaHHEM U3MEePUTEe/TbHBIX YCTPONCTB U labopaTOpHOTo 060py0BaHuS;

pelllaTb pacuéTHble 3aJlauM C $BHO 3aZlaHHOW M HesIBHO 3a/laHHOM (hM3UuecKod Mo/jienbio: Ha
OCHOBAHHWU aHajM3a yCJIOBUSI 0O00CHOBBIBATh BLIOOP (hM3MUECKOM MO/Ie/H, OTBeYaroleil TpeboBaHUsIM
3a/laud, NPUMEHSITh (POPMYJIbl, 3aKOHbI, 3aKOHOMEPHOCTH M TIOCTYJ/aThl (DU3NUECKUX Teopuid Mpu
WCTO/b30BaHUM MaTeMaTHUeCKUX MEeTO/IOB peIlleHusl 3a/jad, MPOBOJAWUTH PACUETHI HAa OCHOBAHUH
VUMEIOIIUXCS JaHHbIX, aHA/IM3UPOBaTh Pe3y/IbTaThl U KOPPEKTHUPOBATh METO/bl pellleHusi C YUEToM
T0J/TyUYeHHBIX Pe3y/IbTaToB;

pelliaTh KaueCTBeHHbIe 3aflauM, TpeOyrole IpUMeHeH sl 3HaHUM 13 Pa3HbIX pa3/enoB Kypca GpUusmki,
a TakKe MHTeTpal[iy 3HAHUW W3 JPYTMX IpeAMeTOB eCTeCTBeHHO-HAayuHOTO I[WK/a: BBICTPAWBATh
JIOTUUECKYIO 1[eTIOUKY PaCcCy)KJIeHWH C OIopod Ha UW3yueHHble 3aKOHBI, 3aKOHOMEDHOCTH W
(busnyeckue sBIeHYS;

UCTIO/b30BaTh TeOpPeTUYeCKWe 3HaHWUs /i1 OOBSICHEHHSI OCHOBHBIX TIPUHIJUTIOB  pabOThI
W3MepPUTE/TbHBIX PUOOPOB, TEXHUUECKUX YCTPOWUCTB M TEXHOJIOTHUECKUX TTPOL[ECCOB,;

TIPUBOJUTHL TIPUMEPhI BK/Ia/la POCCUMCKUX U 3apy0e)KHBIX YUEHBbIX-(DHM3UKOB B pa3BUTHE HAyKH, B
00BbsSICHEHHE TIPOI[ECCOB OKPY KAIOIIIero MHMpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHa/IM3UPOBaTh U OLIeHHWBaTh TOC/Ie[CTBUsI OBITOBOM W MPOW3BOACTBEHHOM JlesITe/IbHOCTH YesloBeKa,
CBSI3aHHOM C (pr3MUeCKUMHU TIpPoLieccaMu, C TIO3UI[UM 3KOJI0rHUecKoi 0e301acHOCTH, TIpe/[CTaBIeHU
0 palMoHaILHOM TIPUPO/IOTIO/Ib30BaHUY, @ TaKXKe Pa3yMHOM HCITIOb30BaHUM AOCTWKEHUNM HayKu U
TeXHOJIOTHH [I/Is a/TbHeMIIIero pa3BUTHsI YesioBeueckoro o0IIecTBa;

NIPUMEHSITh ~ pa3/inuHble  Criocobbl  paboTel € WHGpOpMalyed (GU3NYECKOTO COfepXKaHUS C
WCTIO/Mb30BaHUEM COBPEMEHHBbIX HMH(OPMAI[MOHHBIX TEXHOJIOTHHM, TIPU 3TOM HCIO/Ib30BaTh
COBpeMeHHbIe UH(POPMAIIMOHHbIE TEXHOJIOTHH [I/Is [IOMCKA, NepepabOTKU U TIpebsiB/IeHHs yUeOHOH 1
HAyUYHO-TIOMY/ISIPHOM  MH(OpMalUM, CTPYKTYPUPOBaHUSI U  UWHTepripeTalid  WHOpMaIiH,
TIOJTyYeHHOM W3 pa3/IMUHbIX UCTOYHUKOB, KDUTUUECKH aHaJM3UPOBATh IMOJydaeMyro UHGOpMAIUIO U
OlLIeHHMBaThb €€ IOCTOBEPHOCTh KaK Ha OCHOBe MMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHaju3a
HCTOYHMKa WH(MOpMaIuHy;

TIPOSIB/IATH OpPTraHU3alMOHHbIE W TT03HABATe/IbHble YMeHUsI CaMOCTOSITe/IbHOTO TTPUOOpeTeHUsT HOBBIX
3HaHWM B TIPOIIECCe BBITTOTHEHUs TIPOEKTHBIX U yueOHO-UCC/Ie[oBaTeIbCKUX paboT;

paboTaTh B TPYyIINe C WCIIOJHEHUEM Pa3/IMYHbIX COLMATbHBIX POJiel, TJIaHUpPOBaTh paboTy TPYIIIIb,
paloHabHO pacripefieNiiTh AesTeJbHOCTb B HeCTaHAAPTHBIX CUTYyalUsX, aJeKBaTHO OI|eHUBAThb
BKJIa/l K&XX/IOTO U3 YUYaCTHUKOB TPYIIIbI B PeIlleHHe pacCMaTpUBaeMoM TIpo0/IeMbI;

TIPOSIB/IATE MOTUBALIMIO K Oyyirieil mpodeccruoHanbHOM eATeIbHOCTH T10 CTelaibHOCTAM (PU3UKO-
TeXHUYEeCKOTo MpoQuIs.

K koHily oOyuenust B 11 kaacce ripefiMeTHble pe3y/bTaThl Ha YrIyOJEHHOM ypOBHe [O/DKHBI OTpa)kaTh
cpopMUPOBAHHOCTD y 00YUAOIIMXCS YMEHHA:

MOHUMATh pOJib (PU3MKKA B IKOHOMHUUECKOW, TeXHOJOTMUeCcKOoM, COLMaJbHOM M 3TUUecKou cdepax
JlesiTeNTbHOCTA 4esioBeKa, pPOlb W MecTO (PM3MKM B COBPeMeHHON Hay4yHOW KapTHMHe MHpa, POJib
aCTPOHOMUM B TPAKTUUECKOW [leATe/IbHOCTU uejioBeKa U JajbHellleM HayYHO-TeXHUYeCKOM
pa3BUTHM, 3HAueHHe OMNMCcaTeIbHOW, CHCTeMaTHU3UpYHOIlel, 0ObSCHUTENbHOM U INPOTHOCTUYECKOU
¢byHKUMM  (U3UYeCcKOl Teopurd — SeKTPOJUHAMHUKH, CreLdasbHOM TeOopUM OTHOCUTETbHOCTH,
KBaHTOBOW (PU3MKH, po/b (pU3UUeCKOW Teopud B (OPMUPOBAHMU TIpeZCTaBAeHUM O (U3NUeCcKoi
KapTHHe MHupa, MecTo (M3MUEeCKOM KapTWHBI Mupa B O0ILeM psily COBPeMeHHbIX eCTeCTBeHHO-
HayYHBIX TIpe/ICTaB/eHNI O TIPUPOJE;



pa3nuuaTh YC/I0BUSI IPUMEHUMOCTH MoJeiell pu3ndyeckux Tesl U TPOLeCCOoB (SIBJieHUM): OHOPOJHOe
3JIEKTPUYECKOe U OJHOPOJHOE MarHUTHOe TIOfsl, TapMOHWYecKue KojebaHWs, MaTeMaTHUeCKUH
MasiTHUK, WJea/lbHbIM TIPY)KUHHBIA MasTHUK, TapMOHHWYeCKHe BOJIHbI, W/eaTbHbId KoJjiebaTenbHbIN
KOHTYP, TOHKasi IMH3a, MOZieJiell aToMa, aTOMHOT'0 si/Jpa ¥ KBAHTOBOUM MOJIie/iv CBeTa;

pa3/inyaTh yC/I0BUs (TpaHULIbI, 006/1aCTh) TPUMEHUMOCTU (PU3NUECKUX 3aKOHOB, TIOHUMAaTh BCeOOIIri
xapakTtep GhyH/aMeHTa/IbHbIX 3aKOHOB ¥ OrPaHUYeHHOCTh MCIO/Ib30BaHUS YaCTHBIX 3aKOHOB;
aHA/TM3UPOBaTh M OOBSCHATH 3€KTPOMAarHUTHBIE TIPOIIECCHI W SIBJIEHUS, WCIIO/Ib3ysl OCHOBHBIE
TOJIO)KeHHSI W 3aKOHbl 3/7IeKTPOJAMHAMUKU U ClelMajbHOM TEeOpUM OTHOCHUTENBbHOCTH (3aKOH
COXpaHEeHUs1 3/eKTPUYEeCKOro 3apsza, cusa Amrepa, cuna JIopeHlja, 3aKOH 3/IeKTPOMarHUTHOU
VHAYKLWY, TipaBuao JleHua, cBs3p O/IC caMOMHAYKIMM B 3J/IeMEHTe 3/eKTPUYeCKOW Lienu Co
CKOPOCTbIO U3MEeHEeHUs CUJTbI TOKA, TIOCTYJ/IaThl CTeI[Ua/IbHOM TeOpUM OTHOCUTE/IbHOCTA DUHIIITeHA);
aHA/TU3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLIECCHI M SIBJIEHUS, WCIIOJIb3ysl TOJIO’KEHHUST KBAHTOBOM
¢usuku (ypaBHeHHe OMHIITelHa 47151 PoToaddekTa, TepBbiii U BTOPOU MOCTyAaThl bopa, mpUHLUM
COOTHOIIIeHUsT HeorpeziesiéHHOCTel [efizeHOepra, 3aKOHBI COXpPaHeHUs 3apsiloBOITO M MacCCOBOTO
yKCe/l ¥ SHePTUu B si[IePHBIX PeakiUsiX, 3aKOH Pa/IM0aKTUBHOTO pacrazja);

OMHUChIBaTh (PU3MUeCKUe TIpOLecChl W  SIBJIeHWs, MCIO/b3ysl BEJWYMHBI:  HaMNpsHKEHHOCTh
9/IeKTPUYECKOr0  TIOJisi, TIOTEeHLMaj  3JIeKTPOCTaTUUYeCKOro TOJisi, PAa3HOCTb  TMOTEeHIUAJIOoB,
9MIeKTPO/IBUKYILlasl CWIa, WHAYKLUWS MarHUTHOTO TIOJsi, MarHUTHBIM TOTOK, cCWaa Awriepa,
WHAYKTUBHOCTb, 37IeKTPO/BIKYIIIas CH/Ia CAaMOWH/YKI[UH, SHEPrysi MarHUTHOTO T10Jisl TIPOBOZHUKA C
TOKOM, PeJIITUBUCTCKUN UMITY/IbC, TIOJTHAsl SHEPTHsl, SHEPTHs TIOKOs1 CBOOO/HOM YaCTHILIbI, JHEPTHUS U
VMITYJIbC (POTOHA, MaCCOBOE UMCJIO U 3apsij siipa, SHePrHsl CBS3U s/1pa;

OOBSICHATHL OCOOEHHOCTH TIPOTeKaHHs (U3NUeCKUX SBJEHUM: 3/IEKTPOMarHUTHas WHAYKLWS,
CaMOWHAYKLIUS, pe30HaHC, WHTep(epeHLUsi BOJH, AU(PAKLUs, JUCTepCHsi, TOJIHOe BHYTpPeHHee
otpakeHue, ortosnekTpuueckuii 3ddekr (dborosddekr), anbda- u Oera-pacrazpl sgep, raMMa-
u3yyeHue sizep, husndeckre PUHIUIILI CTIEKTPA/IbHOTO aHaMu3a U paboThl J1a3epa;

orpe/ie/isiTh HarlpaB/ieHWe UHYKI[MM MarHUTHOTO T0JIsi TIPOBOJAHUKA C TOKOM, CHJIbI AMIiepa U CUJIbl
JlopeHia;

CTpOUTh W300pakKeHWe, CO3/laBaeMOe TUIOCKUM 3€PKa/ioM, TOHKOM JIMH30M, W PAaCCUUTHIBATL €ro
XapaKTepUCTUKWY;

MIPUMEHSATbh OCHOBOTIOJIAralol[ie aCTPOHOMHMUECKUe TIOHSTHS, TeOPUM W 3aKOHBI /ISl aHajau3a U
00bsicHeHUs] (PU3MUECKUX TIPOIIECCOB, TIPOMCXOSIIMX B 3BE3AAaX, B 3BE3JHBIX CHUCTEMAaX, B
MEXKTra/lakTHUeCKOU cpe/ie; IBVKeHHsl HeOeCHBIX TeJl, SBOTIOLUM 3BE3]] U BceneHHOI;

MPOBOIUTL UCC/AeIOBaHUE 3aBUCUMOCTeM (U3NUeCKUX BEJMYMH C UCIOIb30BaHUEM TPSMBIX
V3MepeHU, TIpU 3TOM KOHCTPYHMPOBaThb YCTaHOBKY, (DMKCUpPOBAaTh pe3y/bTaThl TMOIyYeHHOU
3aBUCUMOCTH (DU3UUECKUX BEJUUMH B BUJEe TpaUKOB C yuyéTOM abCO/IOTHBIX TOTPEIIHOCTEeH
W3MepeHUH, [ielaTh BBIBO/IBI 110 pe3y/bTaTaM HCC/eJOBaHMUS;

TIPOBO/JIUTh KOCBEHHbIe U3MepeHUst (PM3UUeCKUX BeTMUMH, TIPYU 3TOM BBIOMpATh ONTHUMAaJIbHBINA MeTO/,
V3MepeHUs], Ol[eHWBaTh abCO/IIOTHbIE W OTHOCHTE/IbHbIE TIOTPEITHOCTH TIPSIMBIX U KOCBEHHBIX
H3MepeHUl;

TIPOBO/IUTH OTIBITHI TI0 TIPOBEPKEe TIPe/JIOKeHHOMN THIOTe3bl: MJIAHWUPOBaTh 3KCIIEPUMEHT, cobupaTth
9KCMepUMEeHTa/lbHYI0 YCTAaHOBKY, aHa/lM3UpOBaTh IIOJyueHHble pe3ysbTaTbl W [efaTh BbIBOZ, O
cTaTyce Mpe/J/i0>KeHHOM TUIoTe3bl;

OTUCKHIBaTh METO/bI TIOJTyUeHUs] HayYHbIX aCTPOHOMHUECKUX 3HAHUMH;

cobsofaTh TIpaBUIa 0e30MacHOrO TpyJa TP TPOBEAEHWH WCCIeJOBaHUH B paMKaxX yueOHOro
9KCTIepUMeHTa, TIpakKTUKyMa W yuyeOHO-HCC/ieloBaTeIbCKOM UM TIPOEKTHOW  [1esiTe/IbHOCTH  C
WCTI0/Tb30BaHHEM U3MEePUTEe/TbHBIX YCTPOMCTB U labopaTOpHOTo 060py0BaHMS;

pelllaTb pacuéTHble 3aJlauM C $BHO 3aZlaHHOW M HesIBHO 3a/laHHOM (hM3UuecKod Mo/jienblo: Ha
OCHOBAaHMM aHajM3a YC/IOBUSI BBIOMpaTh (pu3nueckue MOJeNH, OTBevawlue TpebOBaHUSM 3ajaud,
MpUMeHSTb  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U TIOCTYy/JaThl (PU3NYECKUX Teopuil IMpu
WCTO/Tb30BaHMM MaTeMaTUUeCKUX MeTOZOB pelleHUs 3ajjad, MPOBOJWTH pacuéTbl Ha OCHOBAHWHU



VUMEIOIIUXCSl JaHHbIX, aHa/IM3UPOBaTh Pe3y/bTaTbl U KOPPEKTUPOBATh METO/bl pellleHusi C yUEToM
TIOJTyYeHHBIX Pe3yJIbTaToB,;

pelliaTh KaueCcTBeHHbIe 3aflauu, TpeOyrolijre MpUMeHeHHsT 3HaHUM U3 pa3HbIX pa3/iesioB Kypca (Gu3uKHy,
a Tak)Ke MHTerpaluu 3HAaHUW U3 [IPYyTUX MpeJMeTOB eCTeCTBeHHO-HAayuHOTO I[MK/a: BbICTPAWBATh
JIOTUUYECKYIO LeTIOYKY PpacCy)KIeHHWi C Oropoil Ha H3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH W
(bu3nueckue sBIEHNS;

UCTIO/Mb30BaTh TeOpeThyeckre 3HaHUs /Jii  OOBSICHEHHST OCHOBHBIX TIPUHIUIIOB  pabOThI
W3MepUTE/IbHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB U TEXHOJIOTHUECKHX MPOLIECCOB,;

TIPUBO/IUTh TIPUMEPHI BK/IaJla POCCUHMCKUX WM 3apyOeXHBbIX YUEHBIX-(DU3UKOB B pa3BUTHe HAyKH, B
00BbsICHEHHE TIPOI[ECCOB OKPY KAIOIIIero MHUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHa/IM3UPOBaTh U OLIEHMBATh TOC/Ie[CTBUSI OBITOBOM M TIPOM3BO/ICTBEHHOMN [IeSTeIbHOCTU UeioBeKa,
CBSI3aHHOM C (hM3MYeCKUMH TIPOLIECCAMM, C TTO3UIIMH IKOJIOTMUeCKON 0e30MacHOCTH, Tpe/iCTaBIeHUui
0 palMOHaJBHOM TPUPO/IOTIO/Ib30BaHUH, a TaKXKe Pa3yMHOM HCITIOb30BaHUM AOCTWKEHUNM HayKu U
TeXHOJIOTUH [I/is ja/ibHeMIIero pa3BUTHs YesioBeueckoro o0I1ecTBa;

MIPUMEHATb pa3/IiuyHble CrocoObl paboThl C uWHoOpMaIer GU3NUECKOTO COJEP)KaHUSA C
WCTIO/Mb30BaHWeM COBPEMEHHbIX HMH(OPMAI[MOHHBIX TEXHOJIOTHM, TIPU 3TOM HCIO/b30BaTh
COBpeMeHHbIe UH(POPMAIIMOHHbIE TEXHOJIOTHH [I7Is [IOMCKA, 1epepabOTKU U TIpebsiB/IeHNs YUeOHOH 1
HAy4YHO-TIONY/ISIpHOM ~ uH(MOpMary, CTPYKTYPUPOBAaHUSI W WHTeprpeTanui  WH(OpMAaIuH,
TOJ/TyUeHHOM M3 pa3/IMUHBbIX MCTOYHUKOB, KDUTHUECKU aHAIU3UPOBaTh T0/yuyaeMyt0 UH(QOPMaIUIO U
OLleHMBAaTh €€ [JOCTOBEpPHOCTh KaK Ha OCHOBe MMEIOLIMXCSl 3HaHWM, TaKk M Ha OCHOBe aHaiu3a
MCTOUYHHKA MHPOPMaLUY;

TIPOSIBJISITH OPTaHU3ALIMOHHBIE U TI03HABaTe/IbHbIE YMEHHUSI CaMOCTOSITe/IbHOTO TIPHOOpeTeHUs] HOBBIX
3HaHW B TIPOIiecce BBITIOTHEHUsI TIPOEKTHBIX U yueOHO-UCC/ieoBaTeIbCKUX paboT;

paboTaTk B TpyIie ¢ UCIOJHEHUEeM pa3/IMUHbIX COLMAbHBIX POJiel, TIaHUPOBaTh pabOTy TPYIIIIbI,
pallOHa/NIbLHO pacrpe/iesiaTh JesTebHOCTh B HeCTaHAAapTHBIX CUTYallWsX, aZleKBaTHO OlleHHWBAaTh
BKJIa/l K&XX/IOTO U3 YUYaCTHUKOB TPYIIIBI B PellleHHe pacCMaTpUBaeMO MTpo0/ieMBl;

TIPOSIB/IATH MOTHMBALIMIO K OyayIriel mpodecCcHoHaNbHOM eATebHOCTH T0 CHelUaabHOCTAM (U3UKO-
TeXHUUECKOTO TPOUISL.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KVIACC
Ko/mmuyecTBO yacoB JJIEKTPOHHbIE
No HanMeHoBaHHe pa3/ie/ioB U TeM (judpoBbIe)
Kontposbabie | IIpakTnuecku
n/n NporpamMMel Bcero oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypcsl
Pasaen 1. HAYUHBIN METO/] IIO3HAHUS IIPUPO/IbI
1.1 HayuHb1ii MeTO/, TO3HaHUS TPUPO/bI 6
Wroro no paspeny 6
Pa3pen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 HrHamuka 10
2.3 Cratuka TBEpAOro Tesna 5 1
2.4 3aKOHbI COXPaHEHUSI B MeXaHUKe 10 1
Wroro no pa3speny 35
Pa3pen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKOU TeOpUr 15 1
3.2 TepmoguHaMuKa. TerioBble MallluHbI 20 1
13 ArperaTHble cOCTOsIHUA BelljecTBa. ®a3oBble 14 1
Tepexo/ibl
Wroro no paspeny 49
Pa3pen 4. JJIEKTPOJJMHAMUKA
4.1 DJIeKTpUYeCcKoe ToJjie 24 1
4.2 [ToCTOSIHHBIN 3/1EKTPUYECKUU TOK 24 1
4.3 TOKM B pa3/IMUHbIX Cpefax 6
Wroro no paspeny 54




Pasaen 5. ®DU3NUYECKUM ITPAKTUKYM

5.1 Pu3nUeCKUl MPaKTUKyM 16 16
Wroro no paspeny 16
PesepsHoe Bpems 10
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 170 8 16
11 KVIACC
KosmmuyecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/eioB U TeM (udpossbie)
Ne n/nn Konrtposbnbie | IIpakTHueckue
NporpaMmMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl
Pazpgen 1. OJIEKTPOJJUHAMUKA
1.1 MaruuTtHoe 1oJie 14
1.2 ONeKTpOMarHuTHasE UHAYKLUS 13 1
Wroro no paspeny 27
Paspgen 2. KOJIEBAHUSA U BOJ/IHBI
2.1 Mexanuueckue KosebaHus 10
2.2 OneKTpoMarHuTHbIe KoebaHus 15
53 MexaHuuecKue 1 31eKTpPOMarHUTHbIe 10 1
BOJTHBI
24 Onrtuka 25 1
Utoro no pazpeny 60

Pa3gen 3. OCHOBBI CIIEIIAJTIbHOW TEOPUM OTHOCHUTE/IbHOCTH

3.1 OcHoBe1 CTO

5

1

Nroro no paspeny

5

Pa3zpen 4. KBAHTOBASA ®U3UKA




4.1 KopriycKyisipHO-BO/THOBOM [lyaiv3m 15
4.2 ®du3uka aTomMa 5
43 ®dusuKa aTOMHOIO si/ipa U 3/1eMeHTapHbIX 5
' YaCTHL|
Wroro no paspeny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKHN

5.1 O/ieMeHTbI aCTPOHOMUM U aCTPO(PU3UKU 12
Utoro nio pasgeny 12
Pasaen 6. ®DU3NUYECKUM ITPAKTUKYM
6.1 ®u3MUeCKU MPakKTUKyM 16 16
Wroro no paspeny 16
Pa3pen 7. OBOBITATIOIIEE ITIOBTOPEHUE
CucremaTH3alus ¥ 000011IeHe
71 IIpeIMeTHOr0 COZlepyKaHusl U OIlbITa 15
' JlesITeIbHOCTH, TPUOOPeTEHHOTO TIPU
n3yueHuu Kypca ¢usuku 10 — 11 knaccoB
Wroro nio pasgeny 15
Pe3epBHoe Bpems 10
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 170 4 16
ITIOYPOUYHOE IVTAHUPOBAHUWE
10 KVIACC
No Tema ypoka Ko/mmuyecTBO yacoB Jara JJIEKTPOHHbIE
n/n Bcero Konrtposnbabie | IlpakTHueckue | H3YY€HHH uudpossie
padoThI paboThI o0pasoBare/bHbIe

pecypchbl




®u3rka — pyHAaMeHTabHast HayKa o
rpupozie

HayuHbIi1 MeTO/ TO3HAHUS ¥ METO/IbI
nccaefioBaHus (GU3UUeCKUX SIBJIEHUM

OKCriepuMeHT U Teopusi B TIpolLiecce
no3HaHus ipupoAbl. HabmozeHue u
9KCITIepUMEHT B (PU3LKe

CriocobbI n3MepeHus: GU3NUECKUX BeJTUUHH

AGcomoTHasi 1 OTHOCHUTETbHAS TIOTPEIITHOCTH
r3MepeHul pU3nUecKux BeJTUUrH

MopgenupoBanue B ¢pusuke. Posib 1 MecTo
(bu3uKY B GopMHUPOBaHUN COBPEMEHHOU
Hay4HOU KapTHHBbI MHPa, B TPaKTUYeCKON
JlesITeIbHOCTH JTFO/1er

MexaHuyeckoe BwxeHHe. CucTemMa oTcueTa.
OTHOCHUTE/ILHOCTh MeXaHUYeCKOT 0
nBrokeHys. [Ipsimast u oOpaTHast 3a7jauu
MeXaHUKH

Paguyc-BeKTOp MaTepyuaabHOW TOUKHU, er0o
TIPOEKLIMU Ha OCU KoopAuHat. TpaekTopus.
ITepemerrienre. CKOpoCTb. VX TIpOEKI[UK Ha
OCHU KOOpJUHAT

PaBHOMEpHOe TPSIMO/IMHEHHOE [IBIKEHHE.
I'padmiueckoe orvicaHrie pABHOMEPHOT'O
MIPSIMOJIMHEMHOTO [IBM)KEHUS

10

Co>keHUe nepeMelleHrUH U CKOPOCTe.
Perienuie 3azau

11

HepaBHOMepHOe fBr>KeHHe. MTrHOBeHHast
CKOpOCTb. Y cKopeHue. [IpsiMonnHeiiHoe
JIBIKEeHHE C TTIOCTOSIHHBIM YCKOpeHHeM




12

['padmueckoe onvcaHye NMPSIMOIUHENHOTO
JBYDKEHUS C TIOCTOSIHHBIM yCKOPeHHeM

13

CBobojHOe TIafieHre. Y CKopeHue
CcBOOO/THOTO TIa/[eHHsI. 3aBUCHMOCTh
KOOpZMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX IPabUKH

14

[IBiykeHue Tesa, OPOIIIEHHOTO 10/ YIJIOM K
TOPU30HTY

15

KpuBosnuHeliHoe iBwxeHue. [IBrkeHue 10
OKPY>KHOCTH. YTJIOBasi ¥ JINHeNHasi CKOPOCTb.
ITepuop v wactora. LleHTpoCcTpeMuUTeIbHOE U
TIOJIHOE YCKOPeHHe

16

KonrpospHast pabota no Teme "Kunemarnka"

17

[TepBoiii 3akoH HetoToHa. VIHeprnanbHble
cucTeMbl oTCcuéTta. [TpuHLmn
oTHOcuTenpHOCTU ['anunes.
HeunepripanbHble CUCTEMbI OTCYETa

18

Cuna. PaBHogelicTBYO1as cua. Bropoit
3akoH HerotoHa. Macca

19

Bsaumogeiictsue Ten. TpeTnid 3aK0H
HeroToHa

20

[TpuHuun cyneprnosunuu cuil. Pelenue
3a/,a4 Ha IIpYMeHeHye 3aKOHOB HbroTOHa

21

3aKOH BCEMHUPHOTO TSATOTEHUSI.
OKBUBa/IeHTHOCTh TPABUTAIIMOHHOMN U
VHePTHOW MacChl

22

Cuna TSDKeCTH U YCKOpeHHe CBOOOHOTO
TajIeHust

23

,[[BI/DKEHI/IG HeOeCHBIX Te/l U UX
HNCKYCCTBEHHBIX CITYTHHUKOB. HepBaﬂ
KOoCMHUeCKad CKOPOCTh. 3aKOHBI Kennepa




24

Cuna yrnipyroctu. 3akoH I'yka. Bec Tena

25

Cuna Tpenus. IIpuposa v BUABI CUJT TPEHUS.
[IBr>KeHre B )KUKOCTHU U rase C y4éTomM
CUJIbl CONIPOTHUBJICHUS Cpe/bl

26

Hasnenue. ['upocTaTUyeckoe fiaBjieHue.
Cua Apxumesa

27

AbcomoTtHO TBepoe Teso. [TocTymnaTensHOe
Y BpalljaTe/IbHOe [IBIKeHHe TBepZoro Tesa

28

MoMeHT Cu/ibl OTHOCUTEJILHO OCH BpalLleHUs.
IIneyo cumbl

29

Cro>keHUe CUJI, IPU/IOXKEHHBIX K TBepAOMY
Tesy. LleHTp TsbKeCTH Tesa. Y C10BUs
paBHOBeCHs TBepIoro Tesa. Buzbl
paBHOBeCHUsI

30

Perienuie 3azau

31

KonTponbHast pabota o Teme "JInHaMuka.
Crartuka TBepzoro resna"

32

VmMnyibCc MaTepyanbHON TOYKH, CUCTEMBI
MarepuabHbIX ToueK. LleHTp Macc cucTemsl
MaTepuasnbHbIX TOUeK. TeopeMa 0 [JBHKEHUU
L|eHTpa Macc

33

WMnynbec cuibl ¥ U3MeHeHWe UMIYJIbca Tea.
3aKOH COXpaHeHHsl UMITyJibca. PeakTMBHOE
IBIDKEHHe

34

MoMmeHT umInyJ/ibca MaTepyuaJbHOM TOUKH.
IIpencraBieHre 0 COXpaHeHUHA MOMEHTa
VIMITyJIbCa B L|eHTPa/bHbIX MTOJISAX

35

Petienuie 3azau

36

PaboTa cuibl Ha MaJioM ¥ Ha KOHEYHOM
nepeMertrieHud. ['padrueckoe TipezicTaBIeHr e
paboThI cuiibl. MOIITHOCTD CHJIBI




37

KuneTtnueckas sHeprusi. Teopema 06
V3MeHeHUU KMHeTUUeCKOW SHepruu
MarepuabHOU TOUKH

38

[ToTeHLMaIbHBIE M HETIOTEHLIMA/IbHbIE CUJIbL.
[TotenuuanvHas sHeprus. Bropas
KOCMHYeCKast CKOpOCTb

39

TpeTbst KocMuUecKast CKOpoCTb. CBsI3b
paboThI HEMOTeHLIMATBHBIX CHJT C
V3MeHeHHeM MeXaHUYeCKOW SHepruu
CHCTEMBI TeJl. 3aKOH COXPaHeHHst
MeXaHUYeCKOW YHepruu

40

Ynpyrue v Heynpyrve CTOJIKHOBEHUS.
YpaBHenue bepHynu st uaeanbHOM
JKAJKOCTHU

41

KonTponbHas paboTa 1o Teme "3aKOHBI
COXpaHeHus B MeXaHuKe"

42

Pa3BuTHe TIpe/iCTaB/IeHUM O TIPUPOJie
Ter1oTel. OcHOBHEIE ITooykeHuss MKT.
Iuddysus. BpoyHOBCKOe ABIKeHNe

43

CrpoeHue ra3000pa3HbIX, )KUAKUX U TBEPbIX
Tes. XapakTep JBWKeHHUsI U B3aUMOZeNCTBUS
YyacTuL] BeljecTBa

44

Macca v pa3Mepsl MoJieKy/1 (aTOMOB).
KonnuectBo BeljectBa. [TocTosiHHas
ABorazpo

45

Temrmiepatypa. TernsioBoe paBHoBecue. [lIkana
Henbcus

46

Pemienue 3amau

47

N peanbHblii ras. ['a3oBble 3aKOHBI

48

YpaBHeHne MenpeneeBa-KnanelipoHa.
Pemienue 3amau




49

AbcomoTtHas TeMriepaTtypa. 3akoH JlanbToHa

50

V3ompotiecchl B W/jealbHOM Ta3e C
MOCTOSIHHBIM KOJIMUECTBOM BeIIeCTBa

51

I'pacdrueckoe mpesicTaBIeHHE W30TPOLIECCOB:
n30TepMa, U30X0pa, u3obapa

52

OcHoBHoe ypaBHeHre MKT

53

Perienue 3azau

54

CBs13b aOCO/TIOTHOM TeMITepaTypbl
TepMOIMHAMUUECKOW CUCTEeMBI CO CpeJiHeur
KUHeTUYeCKOW SHeprveii mocTynareabHOro
TeIJIOBOTO IBM>KEHUS €€ YaCTHI]

55

O06o00611IeHre ¥ CUCTeMaTH3al[|sl 3HaHUH T10
TeMe "OcHoBbl MKT"

56

KoHTtposbHas pabora o teme "OCHOBBI
MKT"

57

TepMmogrHamMuyecKkasi cucrema. 3alaHue
BHeILHUX ycyioBun Ajist T/ cucTeMsl.
BHeniHve v BHyTpeHHUE TlapaMeTphl.
[Tapametpsl T/] cvcTeMbl Kak CpefHUe
3HaueHusl BeJIMUMH, ONUCHIBAIOLUX eé Ha
MUKPOCKOITMYECKOM yPOBHE

58

HyneBoe Hauaio TepMOAUHAMUKMY.
CamoripousBonbHas penakcanus T/
CUCTeMBI K TeIlJIOBOMY PAaBHOBECHIO

59

Mojienb WjeaqbHOTO ra3a B TEPMOJUHAMUKE.
Y cnoBusi I(pUMEHUMOCTH 3TOM MOJe/n

60

YpaBHeHre MeHjeneeBa-KanelipoHa u
BbIpa)kKeHue [i71s1 BHyTPeHHel SHepruu

61

Breipa)keHue [i71s1 BHyTpeHHel SHepruu
0/THOATOMHOT'O HZleaTbHOTO ra3a.
KBa3ucraTrueckue v HeCTaTUUeCKue




mpoueccsl

OnemeHTapHasi paboTa B TepMOJUHAMHUKE.

62 BbrurciieHrie paboThl 110 rpaduKy rpoiiecca
Ha pV-auarpamme
Ternnonepeaua Kak criocod n3MeHeHust

63 BHyTpeHHel 3Heprun T]I cuctemsl 6e3
coBepiteHust paboThI

64 KoHBek1jys1, TerionpoBOAHOCTb, U3/ly4eHue
KommuectBo TeruioTsl. TernyoéMKoCTb Tesa.

65 Y penpHas U MOJISIpHas TEIVIOEMKOCTU
Bell[eCTBa. Y jesbHasi TeruioTa CropaHusi
TOI/IVBA

66 PacuéT Ko/mmuecTBa TerioTel Ipy
Tervionepejaye

67 [Monsitve 06 aguabaTHoM mipouecce. TlepBbrit
3aKOH TepMOJIMHAaMUKU
KosmruecTBO TerioTsl 1 paboTa Kak Mepbl

68 W3MeHeHUs1 BHyTpeHHel sHepruu T/1
CUCTeMBI
BTopoi 3aKOH TepMOJWHaMUKU [J15

69 PaBHOBECHBIX U HEPABHOBECHBIX IMPOL[ECCOB.
HeobpaTtumMocTs IPHUPOJHBIX TIPOLIECCOB

70 [TpyHIMIBI 1eMCTBUS TEIJIOBBIX MAllIMH.
KI1[,

71 MaxkcumansHoe 3HaueHue KII/I. Lukn KapHo

72 Pemienue 3amau
OKOJIOTUUeCKUe aCreKThbl UCTI0JIb30BaHUs

73 TeIUIOBBIX ABUrareseii. TermoBoe
3arpsi3HeHHe OKpY’Karollel cpe/ibl

74 Perienue 3azau




75

O06o006111eHre ¥ cUCTeMaTH3al[|sl 3HaHUH T10
Teme "TepMoanHaMuKa. TernioBble MallluHbI"

76

KoHTposbHast paboTa 1o Teme
"TepmoarHaMuKa. TerioBble MallluHbL"

77

[Tapoobpa3oBaHue 1 KOHZEHCALHS.
Wcrniapenuie u KurieHue. Y je/bHasi TeIjioTa
rnapooOpa3oBaHUs

78

HacpeiijeHHbIe ¥ HeHaChIILleHHbIe Maphbl.
KauecTBeHHas 3aBUCMMOCTD IIJIOTHOCTH U
JlaBJIeHUsI HaChILL[eHHOTO fapa OT
TeMIlepaTyphbl, UX He3aBUCHUMOCTh OT 00BEMa
HACBIL[eHHOTO Tapa. 3aBUCUMOCTh
TeMIlepaTypbl KUTIEHUs OT /laBJIeHUs B
JKAJKOCTH

79

BnaskHoCTh Bo3yXa. AGCOMIOTHAS U
OTHOCHUTeJ/IbHAs B/Ia)KHOCThb

80

Pemienue 3amau

81

Tséppoe teno. Kpucraminueckue u
amopHbIe Tesla. AHU30TPOTMMSI CBOMCTB
KpHUCTa/lIOB

82

[1naBieHe W KpUCTa/TA3aLMs. Y e/ibHast
TeruioTa TiaBaeHust. Cyommariyst

83

Hedopmaiuu TBEpAOro Tena. PacTsokeHue u
oxkarue. Casur. Mopyns FOHnra. [Ipenen

ynpyrux Aedopmariuii

84

TeryioBoe paclIMpeHue >KUAKOCTeH U
TBEDP/IBIX Te/l. AHTaDMOHH3M TEeTUIOBBIX
Koie0aHUI UyaCTHI] BelecTBa

85

[Tpeobpa3oBaHue 3HEPrUM B (a30BbIX
nepexofiax

86

YpaBHeHMe TeryioBoro banaHca




87

Perienue 3agau

88

[ToBepxHOCTHOE HaTsDKeHUe. Kanu/uispHble
siB/IeHus1. [laBieHue 1of NCKPUB/IEHHOM
TOBEPXHOCTBIO XXUAKOCTU. Dopmyiia
Jlariaca

89

O600111eHME ¥ CUCTeMaTH3aIUsl 3HAaHUH 110
TeMe "ArperaTHble COCTOSIHUSA Bell[eCTBa.
da3zo0Bble nepexonbl"”

90

KonTtponbHas paboTa o Teme "ArperatHbie
COCTOsIHUA BelrlecTBa. Pa30Bbie nepexon!”

91

OJIeKTpU3aLys TeJl U eé TIPOsIBIeHUs.
OnekTpruueckui 3apsia. [IBa Buja
3/1eKTpUUeCKuX 3apszioB. [IpoBoAHUKY,
[37IeKTPUKH Y TIO/TYTIPOBOJHUKHI

92

OneMeHTapHbIH 3/1eKTPUUeCKU 3apsi]]. 3aKOH
COXpaHEeHHMs JIeKTPUUECKOTO 3apsijia

93

B3aumogeiicTBue 3apsjoB. ToueuHble
3apszbl. 3akoH KysoHa

94

Petienue 3azau

95

OnekTpuueckoe moJie. Ero feiicTBue Ha
371eKTpUUeCcKure 3apsiJbl

96

HanpspkéHHOCTD 3/1eKTPUYECKOT0 TIOJIS.
[Tpo6HbIif 3apsia. JIMHUM HaNPSHKEHHOCTH
snieKTpuyeckoro noss. OgHopogHOe
3/IeKTpUYecKoe TIose

97

[ToTeHIMaNbHOCTDb 37IEKTPOCTAaTUUECKOTO
1oJ1s1. Pa3HOCTDb MOTEHIMAIOB U HAMpPSDKEHUE

98

[MToreHumanbHast SHeprus 3apsizia B
3/IeKTpPOCTaTH4ecKoM rovie. [ToTeHiuan
3JIEKTPOCTaTUYeCKOTO I10JIs1

99

CBsI3b HANPSHKEHHOCTH TOJIST U Pa3HOCTU




MOTEeHLXa/IOB JId 3JIEBKTPOCTaTUUECKOI' O
IoJId

[TpyHLIMIT CyeprO3ULIUU 3/IEKTPUUECKHX

100 o
rosiex

101 Petienuie 3azau

102 [Tone ToueuHoro 3apsza. [lose paBHOMepHO
3apsDKeHHOM cdepbl
[Tosie paBHOMEPHO 3apsHKEHHOT0 TI0 00BEMY

103 mapa. [lone paBHOMepHO 3apsKeHHOU
6ecKOHeuHOM TI0CKOCTH

104 [TpoBOIHMKM B 3/1eKTPOCTAaTUUYECKOM TI0JIE.
YcnoBue paBHOBecusl 3apsiioB

105 [V31eKTpUKY Y MOJTyTIPOBOJHUKU B
3/71eKTPOCTaTHUYeCKOM T0JIe
KoHngeHcaTop. D/1eKTpOEMKOCTh

106 KOH/IeHCcaTopa. J/1eKTPOEMKOCTb MJIOCKOTO
KOH/leHcaropa

107 [TapannensHOe coefiiHeHWe KOHJeHCAaTOPOB

108 [TocnemoBarenbHOe coejiHEHUE
KOH/IeHCaTOPOB

109 OHeprus 3apsKeHHOr0 KOHZleHcaTopa

110 Pemienne 3amau

11 [IBr>KeHre 3apsKeHHOM YaCTULIbI B
O/IHOPO/IHOM 3JIEKTPUUECKOM T0Jie

112 Pemienue 3amau

113 O06o00611eHre ¥ CUCTeMaTH3al[|sl 3HaHUH T10
TeMe "DneKTprueckoe mosie"

114 KoHTposbHast paboTa 1o Teme

"OneKTpruueckoe mose"

115

Cua Toka. [ToCcTOsIHHBIN TOK. Y CJIOBUA




CylieCTBOBaHMSA ITOCTOAHHOI'O
3JIEKTPHUYECKOI'O TOKd

116 Nctounuku Toka. Harpsbkenue u J/1C 1

117 3akoH Oma /111 yyacTKa L{ellu. 1
O/IeKTpUYeCcKoe COMPOTUB/IEHUE
3aBUCUMOCTb COTIPOTUB/IEHUS] OHOPOJHOIO

118 MPOBOJHHUKA OT ero [JJIMHbI U T1011au 1
TIOTIEPEeYHOr0 CeYeHUst

119 Y jenpHOe COTIPpOTUBJ/IEHKE BeLeCTBa. 1
Perienue 3azau

120 [TocnenoBarenbHOe, Mapasuie/ibHOe, 1
CMelllaHHOe COeIMHeHre MMPOBOJHUKOB

121 Pacuét pa3BeTBIEHHBIX 3/IEKTPUYECKUX 1
terneii. [TpaBuna Kupxroda

122 Petienvie 3azau 1

123 PaboTa sneKkTprueckoro Toka. 3akoH KoyJis 1
—JleHnia

124 Pemienue 3amau 1

15 MOILIHOCTB 3JIEKTPAYECKOr0 TOKa. TerioBas 1
MOILHOCTb, BblZle/isseMasi Ha pe3ucTope

126 Pemienue 3amau 1

127 O/ C v BHyTpeHHee CONPOTUBJIEHVE 1
HWCTOYHHKA TOKA

128 3akoH OMa /17151 ToJTHOM (3aMKHYTOM) 1
3/IeKTPAYECKOU Lelu

129 Peruienue 3amau 1

130 MOIIHOCTh UCTOYHUKA TOKa 1

131 Kopotkoe 3ambIkaHve 1

132 KonpeHncaTop B 1jery oCTOSHHOT'O TOKa 1

133 Pemienue 3amau 1




134

Peiienue 3az1au 1o teme "I1oCTOSAHHBIM
3/71eKTpUuecKuii Tok"

135

Peiienue 3az1au 1o teme "I1oCTOSAHHBIM
3/1eKTPUYECKUM TOK"

136

Peiienue 3azau o teme "IToCcTOSAHHBIN
3/71eKTpUUeCKui TOK"

137

O0o00611IeHre ¥ CUCTeMaTH3al[|sl 3HaHUH 110
TeMe "TIOCTOSIHHBIN 371eKTpUUeCKuii TOK"

138

KonTponbHast pabota o Teme "TIocTOSTHHBIM
3/71eKTpUUecKuii Tok"

139

OnekTpyUyecKasi TPOBOAUMOCTb Pa3/IMUHbIX
Bell[eCTB. DJIEKTPUUECKUM TOK B MeTaJljlax.
CBepxnpoBOAUMOCTb

140

O/IeKTpUYeCcKri TOK B pacTBOpax U
pacruiaBax 3J/IeKTPOJIMTOB. 3aKOHbI Papazest
[J1s1 3JIeKTPOJIU3a

141

OneKTpyUUyecKuil TOK B rasax. [1nasma

142

OneKTpUUYecKuii TOK B BaKkyyMme. BakyymHbie
IprbOopbI

143

ONeKTpUYeCcKrii TOK B MOTYNPOBOJAHUKAX

144

[To/yripoBOIHUKOBBIE TIPHUOOPHI

145

DU3MUeCKUM MPaKTUKYM 10 TeMe
"M3mepeHne CUJIbI TOKa U HaTIPSKEHUS B
L{eIM TTIOCTOSTHHOT'O TOKA IPHY ITOMOLLA
aHaJIOrOBbIX U [IU(PPOBBIX N3MEPUTETbHBIX
riprbopoB" WK "3HAKOMCTBO C LU(PPOBOIA
nabopatopueti o ¢usuke. [Tprumepbl
r3MepeHust GU3NUeCKUX BeJTMUUH MPU
TOMOLL[A KOMITBIOTE@PHBIX JaTUUKOB"

146

du3nuecKuil MpakTUKyM 1o Teme "V3yuyeHue
HepaBHOMEPHOI'O [IBV)KEHHUS C L|eJIb0




orpe/iesieHUs MTHOBEHHOW CKOpOCTH"

147

du3nuecKuil MPakTUKyM 10 Teme
"M3mepeHue yCcKopeHUs IIpU
MPSIMOJIMHETHOM PaBHOYCKOpPEHHOM
JIBU)KEHUU T10 HaK/IOHHOM TJIOCKOCTH" WK
"UccnenoBanyve 3aBUCUMOCTH TyTH OT
BpeMeHH I1PU PaBHOYCKOPEHHOM /IBMKeHUU'"

148

®u3nuecKuil MPakKTUKyM 10 Teme
"M3MepeHue yCKOPeHHst CBOOOZHOTO
nageHus"” wim "M3yueHue IBUKeHU Tella,
OpOILIeHHOTO TOPHU30HTA/TBHO"

149

PusnuecKri NpakTUKyM 10 TeMe "M3yueHue
[BUKEHUsI TeJla 110 OKPY’KHOCTH C
TTOCTOSTHHOU I10 MOZYJ/IFO CKOPOCTBIO" U/TN
"UccnenoBanyve 3aBUCUMOCTH TTeprUo/a
oOparieHss KOHIYeCKOro MasiTHUKA OT ero
rapaMeTpoB"

150

du3nuecKuil MPakTUKyM 10 Teme
"N3mepeHne paBHO/|EHMCTBYIOLLEH CUJTBbI TTPU
JBYDKeHHU OpycKa 1o HaKJIOHHOM
710ckoCcTy" UK "IIpoBepka rurnoressl O
He3aBUCUMOCTH BPEMEHH [IBIKeHUsT OpyCcKa
T10 HAaK/IOHHOM TVIOCKOCTH Ha 3a/laHHOe
paccTosiHye OT ero Macchl"

151

du3nUeCKU NPaKTUKYM T10 TeMe
"UccmenoBanrie 3aBUCMMOCTU CUJT
YIIPYTOCTU, BO3HUKAIOIIUX B MPY>KUHE U
pe3rHOBOM 00pas3iie, oT ux gedopmaru’”
W "M3yueHue IBVKEHUS] CUCTEMBI TelJl,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOW yepe3
JIETKuii 6/10K"

152

du3nuecKuil MPakTUKyM 10 Teme




"V3mMepeHue Ko3(pULieHTa TpeHus 1o
BeJIMUMHEe YI7I0BOro Ko3gduijreHTa
3aBucumocTy Frp(N)" wnu "VccnenoBanve
JBKeHs1 OpycKa 1o HaK/IOHHOM MJIOCKOCTH
C MepeMeHHbIM K03((ULeHTOM TpeHus"
nny "V3yueHue JBUKeHUS Ipy3a Ha Bay C
TpeHueMm"

153

Pu3nueCcKUl NPakKTUKYM TI0 TeMe
"NccnenoBaHue yC/10BUM paBHOBECHS
TBEPOro Tesa, UMeroLLlero ocb BpalljeHus"
v "KoHCTpyupoBaHUe KPOHIITENHOB U
pacuét cus yripyrocty' wiu "M3yuenue
YCTOWUYUBOCTH TBEP/IOTO Tejia, UMEOLero
TIOLAb OTOpbI"

154

®U3MUeCKU NPaKTUKYM 10 TeMe
"M3mepeHne UMITy/ibCa Tejla 110 TOPMO3HOMY
nyty" unu "M3MmepeHue CUIBI TATH, CKOPOCTH
MOZIe/I! 3/1IeEKTPOMOOHISI ¥ MOILIHOCTH CHJIBI
Taru" uiy "CpaBHeHHe U3MeHeHsI UMITyJIbCa
TeJla C UMILYJIbCOM CHUJIbl" WU
"UccmenoBaHrie cCOXpaHeHUsI UMITYJ/IbCa TIPU
yIIpyrom B3aumogenctBun" unm "Vsmepenue
KVHEeTUYeCKOM SHepruu Tejia 1o TOpMO3HOMY
nyTu"

155

@du3nuecKuil MpakTUKyM 1o Teme "V3yuyeHue
M30TepMHUYECKOro rpoliecca (peKoMeH/J0BaHO
HCIT0/Ib30BaHue 1 poBOii 1abopaTopun)"
win "M3yueHure W30XOPHOTO Mporiecca” Win
"M3yueHne n306apHOTO mpoliecca’ wiu
"[IpoBepka ypaBHeHUs] COCTOSIHUA"

156

du3nueCcKUl MPakKTUKYM TI0 TeMe
"N3mepeHue yiebHOM TEeIJIOEMKOCTH' WU
"cceoBanue 1ipoljecca OCTLIBAHUS




BelrjecTBa" wiu "VcciemoBaHre aarabaTHOTO
ripouecca” wiu "M3yueHre B3auMOCBSI3U
SHEPrur MeXMOJIEKYJIIPHOTO
B3aUMO/IENCTBUS U TeMIepaTypbl KUTIEHUsI
JKUJIKoCTen"

157

®usnueckuil MpakTUKyM 1o Teme "V3yyeHne
3aKOHOMEPHOCTel HCIrapeHust )KuaKocTen"
unu "V3mepeHue yieNTlbHOU TeryioThl
Tni7IaBeHust bja" uim "M3yueHre CBONCTB
HacCbIleHHbIX NTapoB" uiu "M3MmepeHue
abCoJIOTHOM BIaXKHOCTH BO3/yXa U OLleHKa
MacchlI TapoB B riomelljeHun". Iamepenue
Ko3(duieHTa MOBePXHOCTHOTO HaTSHKeHUS

158

®U3MUeCKUM MPaKTUKYM 10 TeMe
"HabtoieHue ripeBpallieH st SHepruu
3apsUKeHHOI0 KOHZIeHCaTopa B SHEepIuio
W31ydyeHus ceetoauoa” wiv "M3yuenue
TIPOTEKaHUs TOKA B LIeMH, coAeprKalllei
KOHZeHcaTop" wunu "PacripegesieHue
Pa3HOCTH TIOTeHIMaIOoB (HarpsyKeHusT) TIpU
1oc/ej0BaTe/;IbHOM COeIMHeHU!
KOH/IeHCaTopoB"

159

dusnuecKUil MpakTUKYM TI0 TeMe
"HccnenoBaHue CMeIIaHHOTO COeIMHEHUS
pe3ucTtopoB"” unu "M3MepeHue y1eIbHOTO
COTIPOTUBJ/IEHHS] TPOBOJAHUKOB" WIH
"WccneqoBadyve 3aBUCHMMOCTU CUJIbI TOKA OT
HanpsKeHUs 171 JIaMIlbl HaKaJuBaHUs'"

160

DU3MUeCcKU PaKTUKYM 10 TeMe
"HabsrojeHue 3/1eKTpom3a’ Uin
"M3MepeHue 3apsiia OJHOBAJIEHTHOI'O MOHA"
wm "ViccieioBaHre 3aBUCHMOCTH
COIPOTHUBJIEHUS] TePMOPE3UCTOpPa OT




TeMItepaTypsl" Uiy "CHsTHe BOJIbT-
aMITepHOM XapaKTepUCTUKU Juoza”

161

Pe3epBHbIii ypok. O6061IeHNE 1
CUCTeMaTu3alusl 3HaHUM 110 TeMe
"KuHemartuka"

162

Pe3epBHbIii ypok. O600IIIeHHE U
cHCTeMaTH3alys 3HaHUH 110 TeMe
" TuHamuka"

163

Pe3epBHbiil ypok. O6061IeHHE U
CHCTeMaTH3alys 3HaHWM no Teme "CTaTUKa
TBepAOro resa"

164

PesepBHblii ypok. Obo6meHne 1
CHCTeMaTH3aI[1s 3HaHUM 110 Teme "3aKOHbI
COXpaHeHusl B MexaHuKe"

165

Pe3epBHbIi ypok. O000IIeHNE 1
cucTeMaTu3alys 3HaHUM 1o TeMe "OCHOBBI
MOJIeKYISIPHOKMHETUUeCKON Teopun”

166

Pe3epBHbIi ypok. O000IIIeHNE 1
cUCTeMaTH3alvsl 3HaHWH T10 TeMe
"TepmogvHamuKka. TerioBbie MallIvHbl"

167

Pe3epBHbIi ypok. O6001IeHNE U
cucTeMaTy3alys 3HaHUM 110 TeMe
"ArperarHble COCTOsIHMSA BelllecTBa. da3oBbie
repexozpbl”

168

Pe3epBHbiil ypok. O60061IeHHE U
CHCTeMaTHU3allys 3HaHUH 10 TeMe
"OneKTpruueckoe rosie"

169

PesepBHblit ypok. Obo61meHre 1
cucTeMaTH3alys 3HaHUM 110 TeMe
"TToCcTOSIHHBIN 3/1€EKTPUYECKUAN TOK"

170

Pe3epBHbIi ypok. O000IIeHNE 1




CcHCTeMaTH3al[ys 3HaHUM 110 Teme "ToKU B
pas3MuHbIX cpepax”

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 170 8 16
11 K/IACC
Ne KosinuecTBo uacoB J/IeKTPOHHbIE
Jara
n/n nudpoBbie
Tema ypoka KontposibHbie | IIpakTHyeckue | HM3YyUeHH
Bcero o0Opa3oBare/IbHbIE
paboThI paboThI A
pecypchl
1 B3aumogeiicTBUe MOCTOSIHHBIX MarHUTOB U 1
IIPOBOJHUKOB C TOKOM. MarHuTHoe Iiose.
['note3a Ammnepa
2 BekTop MarHuTHOM MHAYKUMU. [TprHLMn 1
CyIepro3ULIMA MarHUTHBIX ToJel. JIMHuM
MarHMUTHOW UHJYKLUU
3 MarsuTHoe 110/1e IPOBOJHUKA C TOKOM. OTbIT 1
opcresa
4 Cuna Amriepa, eé HarpaBjieHUe U MOLY/1b 1
PerieHue 3agau 1
6 IIpumeHeHuve 3akoHa Amriepa. 1
OnekTpou3MepuTe/TbHbIe TPUOOPEI
7 Cua JlopeHyja, eé HanpaB/ieHUe U MOAY/Ib. 1
[Br>xeHMe 3apsHKeHHOW YaCTHUL[bI B
OZIHOPOJHOM MarHUTHOM II0JIe
8 Pemienue 3amau 1
9 Pabora cuel JIopenija 1
10 PemieHnue 3amau 1
1 MarsuTHoOe 11071e B BelljecTBe. 1
deppomarHeTyky, napa- U JuaMarHeTuku
12 OcCHOBHbIe CBOMCTBA (peppOMarHeTHKOB. 1




[TprMmeHeHVe (heppOMarHeTUKOB

13 Pemntenue 3amau 1o teme "MarHuTHoe roJie" 1

14 Pewenue 3azau o treme "MarauTHoe mosie" 1

15 SIBneHue 3/1eKTPOMarHUTHOW UHIYKLIUU. 1
[ToToK BeKTOpa MarHUTHON MHAYKLIAA

16 SC uHAyKLIMU 1

17 3aKOH 3/IeKTPOMarHUTHOW MHIYKLIUA 1
®apages

18 Buxpesoe snektpuueckoe mose. Toku Pyko 1

19 O C MHAYKLMM B JBWXKYLLMXCS MPOBOJHUKAX 1

20 Pemienuve 3amau 1

21 [TpaBuno JleHia 1

2 NupykTrBHOCTE. KaTylika WHYKTHBHOCTH B 1
L[eM1 MTOCTOSIHHOTO TOKa

73 Asnenne camouHpykiuu. 3/1C 1
CaMOUHAYKLUU

24 OHeprusi MarHUTHOTO TOJIs1 KaTyIIKHU C 1
TOKOM. DJIeKTPOMarHUTHOe I10J1e

25 PerieHue 3agau 1

%6 O0o00611IeHre ¥ CUCTeMaTH3al[|sl 3HaHUH 110 1
Teme " DeKTpoAuHaMUKa"

97 KonTtponbHast pabora 1o teme 1
"DmeKTpoAHaMuUKa"

)8 KosnebarenbHasi cuctema. CBoOO/HbIE 1
KosiebaHusi. ['apMoHHUecKue KoyiebaHust

79 KunemaTnueckoe v IiHaMUUeCKOe OIMCaHue 1
KosebaTe/IbHbIX ABMKeHUN

30 OHepreTrueckoe onuvcaHve. BeiBoj 1

AVMHAMHWYECKOI'0 OIMMMCaHUA rapMOHHUYECKHUX
KoJ1e0aHUI U3 UX JHEpreTuyeCcKoro u




KHMHeMdTH4YeCKOr'o OITMCaHusA

31 Awmrmuiutyga u dasa KosebaHuit
[Tepuop 1 yacToTa Kosiebanuid. ITepuop
MaJbIX CBOOO/HBIX KOJIe0aHUH

32 MaTeMaTUuyeCKoro MasTHUKa. [lepuof
CBOOO/HBIX KOJIeOaHUH TPY>KUHHOTO
MasiTHUKa

33 3aryxatoiue Kojebanus. BoiHyX/1eHHbIe
KosiebaHusi. Pe3oHaHC

34 ABTOKONEOAHYS

35 Pemienue 3amau

36 Ypok-koHbepeHIus "MexaHUueckue
KosiebaHus B My3bIKa/IbHbIX HHCTPYMeHTax "

37 O06o06111eHre ¥ cUCTeMaTH3al[|sl 3HaHUH T10
TeMe "MexaHuueckue KonebaHus"

38 OneKTpoMarHUTHBIE KoJiebaHus.
KonebarenbHblil KOHTYD
®opmyna TomcoHa. CBsA3b aMIIUTY bl

39 3apsiia KOHZeHcaTopa C aMIUIUTYI0M CUJIBI
TOKa B KOjieDaTe/TbHOM KOHTYpe

40 3aKOH COXpaHeHUs SHEPryy B HU/jeaTlbHOM
KoJsiebaTesTlbHOM KOHTYpe
3aTyxaroiiye 371eKTpOMarHuTHbIe KoJiebaHusl.

41 BuIHyXjeHHbIe 3/1IeKTPOMarHUTHbIE
KosiebaHust

42 [TepemMeHHbIM TOK. Pe3ncTop v KOHleHCcaTop B
1[ery TlepeMeHHOr0 ToKa

43 Kary1ika UHIyKTHBHOCTH B LieNU
NepeMeHHOr 0 TOKa

44 3akoH OMa /17151 5/1eKTpUUeCKOM Lienu

repeMeHHOr o TOKd




Mo1HOCTE ITepeMeHHOr0 TOKa.

45 AMIUIMTYIHOE U JiefCTBYIOlIee 3HaueHue
CUJIbI TOKA Y HaMpsDKeHUst

46 Pe3oHaHC B 2/1eKTpHUUeCKOH 1ieru

47 Pemienuve 3amau
WpeanvHbiid TpaHcdopmarop. [IponsBoacTBo,

48 riepefiaua U rorpebyieHre 37IeKTPUUeCKON
SHEeprumn
OKOoruuecKre pucku Npy Npou3BO/CTBE

49 371eKTpo3Hepruu. KysibTypa UCrob30BaHus
3/IeKTPO3HEPryY B NTOBCEHEBHOM >XU3HU

50 Perienue 3amau

51 Perienue 3azau

~ O6o00111eHrEe ¥ CUCTEMaTH3alUsl 3HAHUH 110
TeMe "DJiIeKTpOMarHUTHbIE KoyieOaHUs"

53 MexaHruecKue BOJIHbL. XapaKTepuCTUKU
MeXaHWYeCKHX BOJIH

54 CBolicTBa MeXaHUUECKUX BOJIH

55 3BYK. XapaKTepuCTUKHU 3ByKa

56 WHdpa3Byk u ynbTpassyk. [llymoBoe
3arps;3HeHHe OKpY’Karollel cpe/ibl

57 Pemenue 3amau

=g OJIeKTpOMarHUTHbIe BOJIHBL. V3nyueHue
3/1eKTPOMAarHUTHBIX BOJTH

59 OHeprusi 3JIeKTpPOMarHuTHbIX BO/H. CBOMCTBA
3/1eKTPOMAarHUTHBIX BOJTH
[ITkasa 3/1eKTPOMarHUTHBIX BOJIH.

60 [IpyMeHeHVe 3/IeKTPOMarHUTHBIX BOJIH B
TeXHHKe U ObITY

61 [IpyHLMIIBI paIMOCBSA3U U TeleBUIeHUS.




Paguosnokaiiysi. D/ieKTpOMarHUTHOe
3arpsi3HeHre OKPY Karollel cpefibl

KonTponbHas pabota o Teme "Kosiebanus u

62 \
BOJIHBI

63 CaeT. 3aKOH NPSMOIMHEWHOTO
pacrpocTpaHeHUs CBeTa

64 Pemenne 3a/jau Ha IpUMeHeHHe 3aKOHa
NPsSIMOJIMHEMHOT0 pacrpoCTpaHeHUsl CBeTa

65 Otpaxenue cseta. I1nockoe 3epkaio.
Cdepuueckoe 3epkano
[Tpenomnenue cBeta. AGCOMIOTHBIN 1
OTHOCUTE/IbHBIW TTOKa3aTeslb MPeIOM/IeHHSI.

66 [TonHOe BHYTpeHHee OTpaKeHUe.
[IpesenbHbIN YroJ MOJTHOTO BHYTPEHHET O
OTpa’KeHUsl

67 Pemenuie 3a/1au Ha IpUMeHeHYe 3aKOHOB
OTpa)XeHHs Y TIPeJIOMJIEHUS CBeTa

68 Xop nyuel B npusMe. /lucriepcus cBerta.
Cno>xHbIl coctaB 6esoro ceta. Liger

69 JInnH3bl. POKYCHOE pacCTOssHUe U ONTUYecKast
CWJIa JINH3bI

70 [TocTpoeHne n306paskeHNH B JIMH3aX U UX
CUCTeMax. YBeJIM4eHre JIMH3bI
Pemenne 3a1a4 Ha IoCTpoeHye

71 1300pakeHHi, TI0/Ty4aeMbIX C TTIOMOILIBIO
JIUH3

72 I'na3 kak ontrueckasi cucrema

7 Pemenne 3azau. [Ipesensl NpUMeHNMOCTH
reoMeTpUYeCcKOr ONTUKU

74 CKOpOCThb CBeTa U MeTO/Ibl ee U3MepeHUst

75 ducriepcust ceeta




76 WNHurepdepeHius cBeTa

77 KorepeHTHbIe UCTOUHUKU. Y CIOBUS
HaOJTI0IeHNsT MaKCUMYMOB 1 MUHHMYMOB

78 Perienue 3azau

79 [TpumeHeHre uHTephepeHIUU

80 HOudpakiys cBeTa

81 OudpakiioHHas peléTka. Y c/ioBUe
HabJ1r0/IeHusT T7IaBHBIX MAaKCUMYMOB

82 Perienue 3amau

a3 ITonepeyHOCTE CBeTOBLIX BOJIH. ITosgpusanys
cBeTa

84 Perienue 3amau

85 CaeToBbIe fIB/IeHUS B IIPUPO/e

86 O600111eHrE ¥ CUCTeMaTH3aIUsl 3HAaHUH 110
Teme "OnTHkKa"

87 KonrpospHast paboTa mo Teme «OrTHKa»
['paHuLIBbI IPUMEHMMOCTH KJ/1aCCUYeCKOH

88 MeXaHUKHU. 3aKOHbI 3JIEKTPOJUHAMUKU U
TIPUHLIAIT OTHOCUTEJIbHOCTH

89 [TocTynarsl crierjuanbHON TEOPUH
OTHOCUTEe/IbHOCTU
[TpocTpaHCTBEHHO-BpeMeHHOW MHTepBall.
[Tpeobpa3oBanus JlopeHia. Y cioBue

90 MPUYMHHOCTHA. OTHOCUTEILHOCTD
OJJHOBPEMEHHOCTH. 3aMe/l/iIeHue BpEMEeHU U
COKpallleHHe [J/IUHBI

o1 OHEeprusi U UMIYJIbC PeasITUBUCTCKOU
YaCTHULbI

90 CBs3b MacChl C SHepryel ¥ UMIyIbCOM

PeNIITUBMCTCKOM UaCTULIbl. JHEPTHsl TIOKOS




93 PaBHOBecHOe TerioBoe U3nyyeHue 1

94 3aKoH cMellieHus1 BuHa 1

95 I'unotesa M. Ilnanka o kBaHTax. @OTOHBI 1

96 OHeprusi U UMNyJibC (poToHa 1

97 dotosddekT. OnbiThl A. I'. CToneToBa. 1
3akoHsI poTo3dexTa

98 YpaBHeHue DiiHIITelHa /7151 hoTo3ddeKTa. 1
"KpacHast rpanuija” ¢orosddexra

99 HaBnenue ceeta. OmnbiThl I1. H. JIebenera 1

100 BosHoBBIE CBOMCTBA UacCTHI] 1
Bosnel ge bpoiins. [JnvHa BosiHbI fe bporins

101 Y pa3Mephbl 00/1aCTH JIOKATU3aI|H 1
JBYDKYLLENCS YaCTULIbI

102 KoprnyckyisipHO-BOTHOBOM Aiyasivi3m 1

103 Judpakiys 3/1eKTPOHOB Ha KpUCTaiaX 1
CrieLiipyika U3mMepeHU B MUKpPOMHUPe.

104 CooTHollIeHUs1 HeoTlpe/ie/IEHHOCTel 1
[eiizenbepra

105 Perienue rpadguueckux 3azau 1

106 PerieHvie pacuéTHbIX 3a7a4 1

107 KonTponbHast pabota o Temam: "OCHOBBI 1
CTQ", "KoprycKynsipHO-BO/THOBOM [iyanu3m"

108 OnbITHI 110 UCC/IE0BAHMIO CTPOEHUS aTOMa. 1
[TnanetapHast Mozienb atoMa Pesepdopaa

109 [Toctynatel bopa 1

110 Bugpl criektpoB. CieKTp ypOBHEH SHepruv 1
aToMa BOZIopoja

11 CrioHTaHHOEe U BbIHYKJJEHHOE U3/TyueHue 1

cBeTa




112

Jlazep

113

HyknonHast Mmogesns sizipa I'efizeHOepra-
VBaHeHKoO. 3aps/, U MacCcoBOe YUCIIO s1pa.
N3otonel. PagnoakTHBHOCTH

114

3aKOH paJMoakTHBHOrO pacriaga. CBolcTBa
VIOHU3UPYIOLLero usydyeHus. BiausHue
PaZIMOaKTUBHOCTH Ha >KUBbIe OPraHU3MBblI.
[Jo3umeTtpus

115

OHeprus CBsA3U HYKJIOHOB B szipe. fnepHble
cunbl. [ledekT Macchl sifipa. SaepHbie
peakiu. flfepHbie peakTopsl. [1pobeMsr
yIPaB/IsieMOro TepMOsIePHOIO CUHTe3a.
OKOJIOrMueCcKHe acreKThl pa3sBUTHSA ,epPHOU
SHepreTUKU

116

MeTopp! perucTpanyy U UCC/Ie[,0BaHNUs
37IeMeHTapHbIX yacTul. PyHaMeHTa/IbHbIe
B3aMMO/IeNCTBUSL. baproHbI, Me30HbI U
nentoHsl. [Ipencrasnenne o CtanzapTHOM
Mozenu. KBapk-I/irooHHasi MoJZie/b aJpOHOB

117

dusuka 3a npefienamu CTaHJapTHOW MOJeNH.
TémHas Matepusi U TEMHAas1 SHEPTUs.
EauHCcTBO (hr3rueckoi KapTUHbI MUpa

118

OTarnbl pa3BUTHs aCTPOHOMUH. 3HaUeHHe
aCTPOHOMUU

119

[TpMeHUMOCTb 3aKOHOB (DPH3UKH A/Is
00BSICHEHUSI TTIPUPO/IbI KOCMUUECKUX
00BeKTOB. MeTo/Ibl aCTPOHOMUUECKUX
HcclieJoBaHUMN

120

CoBpeMeHHbIe ONITHYeCKHe TeeCKOIIb,
paZioTeIeCKOITbl, BHeEaTMOChepHast
aCTPOHOMUS




121

Buy 3Bé3aHoro Heba. Co3Be3aus, IpKUe
3BE3/IbI, TJIAaHETHI, UX BUIMUMOe ABWKeHHe

122

ConneuHas cuctema. CosHile. CojiHeUHast
aKTUBHOCTb. VIcTOuHUK sHepruun CosHLa U
3BE3]

123

3Bé371bl, UX OCHOBHbIE XapaKTePUCTUKH.
[narpamma "crieKTpasbHbIM K/1acc —
CBETUMOCTB"

124

3B63,E[bl r7IaBHOM rnocjiefoBaTe/IbHOCTU

125

BuyTpeHnHee cTpoeHnue 3Bé371. CoBpeMeHHbIE
rpe/iCTaB/IeHUs1 O MPOUCXOXKJEHUU U
spo/roLvK CoJTHIIA U 3BE3/]. DTallbl )KU3HU
3Bé3]

126

Mneunsiii [TyTe — Hata ["anaktuka. Turbl
rajiakTuK. YépHsble [bIpbI B /ipaxX raaakTUK

127

Bcenennas. Paciivpenuve BeeneHHol. 3akoH
Xab66ma. Teopust bosbioro B3pbiBa.
PenvkToBOe M3nyueHue

128

MacrurabHast ctpykrypa BeeneHHOIA.
MertaranakTuka

129

Hepernénubie mpobieMbl aCTPOHOMUM

130

Pu3nUeCKUl NPaKTUKYM T10 TeMe
"WccneqoBaHre MarHUTHOTO TTOJIS
TOCTOSTHHBIX MarHuToB" wiu "MccnenoBanue
CBOMCTB (heppOMarHeTUKOB" WU
"UccnenoBanue AeMCTBUS TTIOCTOSIHHOTO
MarHura Ha paMKy C TOKOM"

131

duU3MUeCcKU MPaKTUKYM 10 TeMe
"N3mepenue cuibl Amriepa” uinu "M3ydeHue
3aBUCUMOCTH CUJIbI AMITepa OT CHJIbI TOKA"
vy "OnpejiesieHe MarHUTHOW MHAYKLIMY Ha




OCHOBe HU3MepeHus Cuibl AMriepa”

132

®u3nUeCKU NPaKTUKYM T10 TeMe
"UccnenoBaHue siBjieHUs1 371IEKTPOMAarHATHOM
vHAYKOuK'" win "OrnpeziesieHue UHAYKLUU
BUXPEBOr0 MarHUTHOTO T10J1s1"

133

du3nueCcKUl NPakKTUKYM T10 TeMe
"UccnenoBanue siBeHVs CaMOMHAYKLIUUA"
v "CHopKa Mo/iesIv 3/1IeKTPOMarHUTHOTO
reHeparopa"

134

@u3n4ecKU NPakTUKyM I10 Teme
"Vi3mepeHue repurosia CBOOOJHBIX KOeOaHU
HUTSHOT'O Y NPY>KUHHOI'O0 MasiTHUKOB"

135

®u3nuecKui MPakTUKYM 10 TeMe
"TIpeobpa3oBaHue SHEPTUH B TIPY>KUHHOM
MasTHUKe"

136

®U3MUeCKUM MPaKTUKYM 10 TeMe
"UccmenoBanre mepeMeHHOr0 TOKa yepes
10CJIeJ0OBaTe/IbHO COeJUHEHHbIe
KOH/IeHCATOop, KaTyIIKy U Pe3UCTop" Wiu
"Hccnenopanrie pab0OThl HCTOUHHKOB CBETA B
Liely [epeMeHHOro Toka"

137

Pu3nueCcKUil MpakTUKyM 110 TeMe "M3yueHue
rapamMeTpOB 3BYKOBOM BO/THbI"

138

Pu3nUeCKU NPaKTUKYM T10 TeMe
"M3mepeHue 1ioKasaTeJsis [peioM/IeHUs
crekna" unu "TlonyueHrie 300pa>keHNs B
CHCTEMe U3 TJIOCKOT0 3epKasia U JIMH3bI"

139

du3nueCcKUl NpakTUKyM T10 TeMe
"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pacCcTosiHUS OT BelllecTBa (Ha rpuMepe
KAAKUX JTUH3)" M "Vi3MepeHue OKyCHOTO
pPacCTOsIHUS pacCenBaroLlyX JIUH3"




140

®du3ruecKuil MPakTUKyM 10 TeMe
"Habmogenve audpakiyy, uHTephepeHInH
Y Tro/isipy3anuu ceera’

141

®uU3nuecKUil MPakKTUKyM 10 Teme
"OrnpejiesieHre UMITYJIbCA U SHEPTUU
PeSITUBUCTCKUX YacTul] (1o ¢otorpadusim
TPEKOB 3apsUKeHHbBIX YaCTUL| B MAarHUTHOM
nosie)"

142

du3nueCcKU NPaKTUKYM T10 TeMe
"V3mMepeHue nocTossHHOM [11aHKa Ha ocHOBe
uccienoBanust potoapdexra” umm
"NccenoBanre 3aBUCMMOCTU CHJIBI TOKA
yepes3 CBETOAMO/ OT HarpsokeHUs"

143

®u3NUeCKU NPaKTUKYM T10 TeMe
"NccnenoBaHue CrieKTpa pa3pe’KeHHOro
aTOMapHOI0 BOZIOPO/a U U3MepeHue
roctositHHoM Pugbepra”

144

®usnuecKuil PakTUKyM 10 Teme
"HccnenoBaHue paiMoakTUBHOTO (oHa C
WCII0/Ib30BaHKeM zio3uMeTtpa’ wiuv "V3yueHue
TIOTJIONeHHsT OeTa-yaCTHI] aTFOMUHHEM"

145

@duU3nUeCcKUil MPakTUKyM 10 Teme
"HabnroieHus 3BE3HOTO Heba
HEBOOPYKEHHBIM I'71a30M C UCIO/Ib30BaHUEM
KOMITbIOTE@PHBIX TPUIOXKEeHUM 115
oTIpe/ie/IeHUs TT0JI0’KEeHUS] HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3us CeBepHOro IOyLIApUs U spKue
3Bé3zbl" UK "HabsoeHus B TesieCKor
JIyHBbl, TIJIaHET, TYMaHHOCTEMN U 3BE3HBIX
CKOTLJIeHU"

146

O6o011ieHre ¥ cUCcTeMaTH3alus 3HaHWK. Posib




(hM3UKM ¥ aCTPOHOMUU B SKOHOMUUECKOM,
TeXHOJIOTUUeCKOH, COI[Ua/IbHOM U 3TUUeCKOM
cdepax feAaTebHOCTH UeioBeKa

O6o011ieHre ¥ cUCcTeMaTH3alus 3HaHuK. Posib
147 Y MeCTO (P)M3MKU U aCTPOHOMHH B
COBpeMEeHHOW HayUyHOW KapTHUHe MHUpa

O6o00111eHMEe ¥ cUCTeMaTH3aIus 3HaHuK. Posb
¢u3nyeckoii Teopun B (hopMHUpOBaHUU
npe/icTaB/eHri 0 (pM3MUYeCcKoil KapTUHe MUPa,

148 .

MecTo (hPM3UUeCcKOi KapTUHBI MHpa B 0011jeM
psi/ly COBpeMeHHBIX eCTeCTBeHHO-HayuHbIX
Tripe/iCTaB/eHUM O TIPUPO/ie

149 OG6o0111eHre ¥ CUCTeMaTH3alUsl 3HAHUH 110
TeMme "KrHemaTuka"

150 O06o00611eHre ¥ cUCTeMaTH3al[|sl 3HaHUH 110
TeMme "KrHemaTuka"

151 O06o00611eHre ¥ CUCTeMaTH3al[|sl 3HaHUH 110
Teme "TviHamMuKa"

152 O6o011ieHre ¥ CUCTEMaTH3alMsl 3HAHUH 110
Teme "CraTHKa TBepAoro tesna"

153 O6o011ieHre ¥ CUCTEMaTH3alMsl 3HAaHUH 110
TeMe "3aKOHbI COXpaHeH!sl B MeXaHukKe"
O06o00611IeHre ¥ CUCTeMaTH3al[|sl 3HaHUH 110

154 TeMe "OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKON
Teopun”

155 O06o00611eHre ¥ CUCTeMaTH3al[|sl 3HaHUH 110

TeMme "TepmoarHamuka. TerioBble MallivHbI"

O06o00611eHre ¥ CUCTeMaTH3al[|sl 3HaHUH 110
156 Teme "ArperatHble COCTOSIHMS BellleCTBa.
da3oBble nepexosl”

157 O06o00611eHre ¥ cUCTeMaTH3al[|sl 3HaHUH T10




TeMe "OJjieKTpruyeckoe rnoJe"

158

O600111eHME ¥ CUCTeMaTH3alUsl 3HAaHUH 110
TeMe "[10CTOSIHHBIN 3/1eKTPUYECKUI TOK"

159

O600111eHrEe ¥ CUCTeMaTH3alUsl 3HAaHUH 110
TeMme "TOKM B pa3/nuHbIX cpefax”

160

O06o0611eHre ¥ cUCTeMaTH3al[|sl 3HaHUH T10
TeMme "MarHuTHoe mose"

161

Pe3epBHbIi ypok. O006IIeHE 1
CcUCTeMaTH3allUsl 3HaHUH T10 Teme
"OneKkTpoMarHMTHas UHAyKOus"

162

Pe3epBHbIi ypok. O600IIeHE 1
CHCTeMaTH3alysl 3HaHWH 110 TeMe
"MexaHnueckue KonebaHus"

163

Pe3epBHbIii ypok. O60011I€HHE U
CcUCTeMaTH3aLUs 3HaHUH 110 Teme
"DJIeKTPOMarHUTHbIe KoJjiebaHus"

164

Pe3epBHbiii ypok. O6001I€HHE U
CHCTeMaTH3al[|sl 3HaHUH 110 TeMe
"MexaHHUeCKHe U 37IeKTPOMarHUTHbIe
BOJIHBI"

165

PesepBHbiit ypok. Obo6meHne 1
cucTemMaTH3aLUs 3HaHUM 1o Teme "OnTuka"

166

PesepBHbiit ypok. Obo6meHne 1
crucTeMaTH3aLus 3HaHuM 110 TeMe "OCHOBBI
CTO"

167

Pe3epBHbIi ypok. O000IIeHE 1
cucTemMaTH3aLys 3HaHUH 0 TeMe
"KopmycKysipHO-BO/THOBOM yanu3m"

168

Pe3epBHbIi ypok. O600IIeHE 1
crcTeMaTH3al|us 3HaHUM 1o TeMe "®du3nka
aroma"




Pe3epBHbIii ypok. O60011I€HHE U

169 crcTeMaTH3alusl 3HaHUM 110 TeMe "®du3nka 1
aTOMHOIO si/ipa U 3JIeMeHTapHbIX YacTuLy"
Pe3epBHbIii ypok. O60611I€HHE U
170 cUCTeMaTH3alUs 3HaHUM 110 Teme "DjieMeHTbl 1
actpou3uku”
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA
e ®wusuka. Konebanus v BosHbY YTy0OsieHHbIN ypoBeHb. 11 ki1.: yueOHrk/ Msikuites I'.51., CUHSIKOB
A.3. - 5-e u3g., crepeoturl. - M. : JIpoda, 2021. - 478 c. ISBN 978-5-358-19786-2
e ®wusuka. Mexanuka, 10 kiacc Yriy6sieHHbId ypoBeHb. 10 ki1.: yuebnnk/ Msikuies I'.51., CUHSKOB
A.3. - 5-e u3g., crepeoturl. - M. : [Ipoda, 2021. - 478 c. ISBN 978-5-358-19778-7
o dusvka. MonekynsipHasi ¢u3vka. TepMoguHaMuKa YTyOneHHBI ypoBeHb. 10 Ki.: yueOHMK/
MskuiueB I'.f., CunskoB A.3. - 5-e u3j., crepeoturl. - M. : Ipoda, 2021. - 478 c. ISBN 978-5-358-
15470-4
e @usuka: OnTtvka. KpaHTtoBas ¢u3vka. YraybneHHbI ypoBeHb. 11 Ki.: yueOHMK/ Mskuies I'.41.,
CunsikoB A.3. - 5-e u3f., crepeoturl. - M. : [Ipoda, 2021. - 478 c. ISBN 978-5-358-19799-2
e dusuka. InekTpoarHaMmuKa, 10-11 kmaccel YTmybneHHbIH ypoBeHb. 10-11 k1.: yueOHUK/ MsAKHILIEB
I'.4., CunsikoB A.3. - 5-e u3g., ctepeoturl. - M. : [Ipoda, 2021. - 478 c. ISBN 978-5-358-19790-9.

METOJUYECKHUE MATEPUAJIBI V11 YUUTEJIA
YMKT'. [. MsikuiieBa. ®usuka (10-11) (Y)
Uctounuk: https://rosuchebnik.ru/kompleks/umk-liniya-umk-myakisheva-fizika-10-11-u/

IV PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET
https://myschool.edu.ru/
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