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MNOACHUTEJIBHAA 3ANTNCKA

[Iporpamma no (¢u3uke Ha ypoBHE cpemHero odmero oOpazoBaHus pa3padoTaHa HA OCHOBE
NOJOKEeHUi 1 TpeOOBaHUH K pe3yJibTaTaM OCBOEHHS OCHOBHOH 00Opa3oBaTENbHON MPOrPaMMbl,
npeacrapiiedHHblx B ®I'OC COO, a Ttakke ¢ yuérom (enepanbHoil padoueit mporpammel
Bocnutanusi U KoHuenuuu npenonaBanus yuedHoro npeamera «Pusuka» B o0pazoBaTesbHBIX
opraumzauusax  Poccuiickoit  @Depepaumny, peanusylOLIUX OCHOBHbIE 00pa30BaTEIbHbIC
NPOTrPAMMBI.

IIporpamma 10 (Qu3Kke onpenensier 00s3aTeNbHOE MPEAMETHOE  COJEPIKAHHE,
yCTaHaBJIMBAaET PEKOMEHAYEMYIO TMOC/IEI0BATENLHOCTh M3YYEHHsI TEM M Pa3zeioB y4eOHOro
npeaMeTa C y4€TOM MEKIPEOMETHBIX W BHYTPUMNPEAMETHBIX CBsi3eil, JOrMku yueOHOro
npoLecca, BO3PAaCTHBIX oOcoOeHHOCcTelt oOyvarommxcsi. Ilporpamma mno (¢usuke mgaér
NpeACTABIEHHE O LENX, ComepskaHuM, oOuieil cTrpareru 0Oy4YeHusi, BOCIMTAHUS M Pa3BUTHs
o0y4aromxcs cpeacrsaMu yuedHoro npeaMera « Pusuka» Ha yriyOJEHHOM YPOBHE.

HsyyeHune kypca GH3MKH YriyOJEHHOrO YPOBHS TO3BOJISIET peajii30BaTh 3a/ayuH
npoeCCHOHANBHON OPHEHTALMH, HAMpPABJIEHO HA CO3JAHME YCJOBHIl JJsI MPOSIBJIEHHS CBOHX
HHTEJUIEKTYaJIbHbIX W TBOPYECKUX CMOCOOHOCTEH KaXabIM OOy4HaloUHMMCcs, KOTOpbIE
HeoOXOAMMBI  AJIsl  MPOROJDKEHHMsT 00pa3oBaHHMs B  OpraHH3aUMsix MpopecCHOHAIbHOrO
o0pasoBaHusi 10 pasInyHbIM QU3HKO-TEXHUYECKHM M HHKEHEPHBIM CIIELIUaIbHOCTSIM.

B nporpamme no Qusuke OnpeneisroTCs IJIAHUPYEeMble pe3yJibTaTbl OCBOEHHSI Kypca
¢usukn Ha ypoBHe cpemHero oO0mero oOpa3oBaHUS: JIMYHOCTHBIC, METAIMpPEAMETHbIE,
npeaMeTHbie (Ha yriyOnéHHOM ypoBHE). Hay4uHO-METOmOI0OrHYECKONH OCHOBOM 1ist pa3padoTKu
TpeOOBaHUI K JIMYHOCTHBIM, METalpeIMEeTHbIM M TMPEAMETHbIM pe3ysibTaTaM 00y4YaroLuxcs,
OCBOMBILUMX MPOrpamMmy 1o pu3MKe Ha YPOBHE cpeaHero oduiero oOpa3oBaHus Ha yriyOJEHHOM
YPOBHE, SIBJISETCS CUCTEMHO-AESTeIbHOCTHBIN MOAXON.

Ilporpamma no ¢u3HKe BKIIOYALT:

® [JIAHUPYEMbI€ pe3yJibTaThbl OCBOEHHUsS Kypca (U3MKMU Ha yriyOJ€HHOM YypOBHE, B
TOM YHCJIE PEMETHbIE PE3YJIbTATHI MO rofgam o0yueHHs;
e copepxkanue yueOHOro npeamMera « Pusnka» mo rogam o0yueHHs.

[lporpamma 1o (U3MKE WMEET MPUMEPHbIH XapPaKTeP M MOMKET ObITh HCIOJIb30BaHA
yUYUTeNSIMUA QU3UKH TSl COCTaBJIEHHs] CBOMX PabOUMX MpOrpamm.

[Tporpamma 10 (U3MKE HE CKOBBIBAET TBOPYECKYK) MHHLMATUBY Yy4uTelel H
MPenoCTaB/isieT BO3MOXKHOCTH JUIS pPeal3aldd PA3jIMYHbIX METOAMYECKMX IOJAXON0B K
npenofaBaHui0 (UMK Ha yriayOJEHHOM YpOBHE IMpPH YCJIOBHH COXpaHEHHs 00sS3aTelbHOM
4aCTH COAEPKaHUs Kypca.

du3mka Kak Hayka o HauboJsee oOLIMX 3aKOHAX MPUPOBI, BBICTYIAsi B KayecTBe yueOHOro
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIAJ B CUCTEMY 3HaHHI 00 OKpy’KaroLeM MHpE.
[IxoneHblit  Kypc (GU3MKH — CHCTEMOOOpPAsyIOIHH A eCTEeCTBEHHO-HAYYHBIX y4YeOHBIX
NPEAMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SABJICHUIT, H3y4aeMbIX
xumuei, Ouonorueii, ¢pusnyeckoi reorpadueii u acrpoHomueii. Mcronp3oBaHue W aKTHMBHOE
npuMeHeHue (PU3MYECKUX 3HAHWN ONpeienuio XapakTtep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOruii B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOEGHUS KOCMOCA, TMOJYYEHUs HOBBIX
MaTepHajoB C 3aJaHHBIMH CBOWcTBaMH. W3yueHue (GU3MKM BHOCHT OCHOBHOH BKJIAJ B
(opMHpOBaHHE €CTeCTBEHHO-HAy4HOW KapTHHbI Mupa oOydarouierocs, B (opmupoBaHue
YMEHUN MPUMEHSATb Hay4YHbIH METOM MO3HAHMS [TPU BINOJHEHUHU UMM YUEOHBIX HCCIIENOBaAHMIA.



B ocHOBY Kkypca (h)H3MKH Ha YPOBHE cpefHero oduiero obpazoBaHHA MONOKEH pAn HACH,
KUFOpre MOXXHO paCCManI/IBaTb KakK l'lpHHL[lll'[bl ero HOCTPOCHHH_

Hoea yerocmnocmu. B COOTBETCTBUH C HEH KYPC ABISIETCS JIOTHYECKH 3aBEPUIEHHBIM, OH
COMEPKHUT MATEPHAT H3 BCEX PA3ACIOB (PH3MKH, BKJIKOYAET KAK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOH PUHKH.

Hoen zeneparuzayuu. B COOTBETCTBUH ¢ Heil MaTepHal Kypca pu3uku 0ObeIUHEH BOKPYT
¢husznueckux Teopuil. BeaymmuM B Kypce sBasgerca (OPMHpPOBaHHWE TPEACTaBNEHWH o©
CTPYKTYPHBIX YPOBHAX MaT€pPHH, BEILECTBE U MOJIE.

Hoea zymanumapuzauuy. E€ peanusalys npeanoiaraéT UCHOJb30BAHHE I'YMaHUTAPHOTO
noTeHUMana GuU3nYecKoil HayKH, OCMBICIIEHHE CBS3H Pa3BUTHA (PHU3HKH C pa3BUTHEM OOLIECTBA,
a TaKk’ke ¢ MHPOBO33PEHUYECKHMH, HPABCTBEHHBIMH H SKOJIOTHYECKUMH TMpobieMaMi.

Hoen  npuriaonoit  nanpaserennocmu. Kypc  ¢usvku  yrnyOnéHHOro  ypoBHA
HPEANONAraeT 3HAKOMCTBO ¢ IIHPOKHM KPYrOM TEXHHUECKHX U TeXHOJOTHYECKHX MPHIIQKEHHH
H3YYEHHBIX TEOPHii 1 3aKOHOB. IIpu 3TOM paccMaTPHUBAKOTCS Ha YPOBHE OOINX MpeACTaBIeHUIT
H COBpEMEeHHbIe TEXHHYECKHEe YCTPOHCTBA, U TEXHOJNIOTHH.

Hoesn 3xonozuzauyuu peanusyercs mNOCPeACTBOM BBEOEHUS BJIEMEHTOB COOEpPIKAaHHA,
NOCBALIEHHBIX IKOJIOTMYECKHM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI ¢ PA3BUTHEM
TEeXHHKH H TeXHOJIOTHH, 3 TaKKe 00CY)KAeHUA NMPOOJIEM PALHOHAIBHOTO PUPOAONIOIL30BAHUA U
9KOJIOTHYECKOH 5e30MacHOCTH.

OcBoeHKe comepKaHua MporpaMMbl Mo (PU3HKE AODKHO OBITH MOCTPOSHO HA MPHHLIMMAX
CHCTEMHO-AEATENbHOCTHOrO noaxoaa. [na GusKku peanusauys STHX NPUHUUNOB Oa3upyeTcs Ha
HCTIONB30BAHHH CAMOCTOATENIBHOTO 3KCIIEPHMEHTA KaK IMOCTOSHHO MEHCTBYOMEro (haxropa
yuebHOro mponecca. Jlna yrnyOnéHHOro ypoBHA— 3TO CHCTEMA CAMOCTOATENIBLHOIO
YUYEHHYECKOTO SKCMEPHMEHTa, BKIIOYAIOWEro (pOHTANbHBIE YUYEHWUECKHE OMbITHI TMpH
H3yUeHUH HOBOro MartepHana, JadopatopHele paboTbl W paborbl npakTHkyma. [Ipu 3TOoM
BO3MOKHBI J1Ba ¢rocoba peanusanun GHU3NUECKOro MPAKTHKyMa. B mepBoM ciydyae mpakTHKYM
nposoautca nubo B koHue 10 m 11 kmaccos, nudo mocne nepBoro M BTOPOro MONYTrOAMH B
KakKOOM H3 3THX KJaccoB. BTopoii cmocolG — 310 HMHTerpauus paboT MpakTHKyMa B CHUCTEMY
Ja0opaTopHbIX paboT, KOTOpbIe MPOBOIATCA B Mpouecce U3yyeHUsa pasgena (tembl). Ilpu 3Tom
noa paboTaMH NPaKTHKYMa MOHUMAETCA CaAMOCTOSTENBHOE HCCIIEAOBAHNE, KOTOPOE NPOBOAUTCS
MO PYKOBOACTBY CBEPHYTOro, 0000mEHHOro Buaa 0€3 NomaroBoi HHCTPYKLHH,

B nporpamme no ¢pH3Mke CHCTEMA YUEHHYECKOro 3KCIEPHMeHTa, 1abopaTopHeIX padot u
NpakTHKyMa MpeAcTaBiieHa eA1HbIM nepeuHeM. BoIOop TeMaTHKH A 3THX BUAOB Y4EHHUECKHX
NPakTHYECKHX paboT OCYLIECTBIAETCS YYACTHHKaMH OOpa30oBaTENBHOrO MpoLecca UCXOAS H3
0COOEHHOCTEH MOYPOMHONO IUIAHHPOBaHUA M OCHamieHua kabunera ¢usuku. [lpu 3TOM
obecneunBaeTcsi OBJA/IeHHE OOYHAKMIMMUCA YMEHUAMH NPOBOAUTH NPsSIMbIE H KOCBEHHBIE
H3MEPEHHUS, HCCNEeNOBaHUA 3aBUCHMOCTEH ()M3MUECKUX BENHYHH H TOCTAHOBKY OIBITOB MO
NpoBepKe NPeANIOKEHHBIX THITOTES.

bonpumioe BHUMaHUE YIENAETCs PEUISHHK) PaCUETHBIX M KayeCTBeHHBbIX 3anad. [Ipu sTom
JUISL PacUETHBIX 3a7a4 NPHOPHTETOM SIBJISIOTCA 337a4u ¢ SBHO 3aJIaHHOH M HESIBHO 3aJaHHOH
(huzMUeckoil MoOenbio, MO3BOMAIOMINE MPUMEHATb H3yUYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
H3 OOHOTO pa3feNa Kypca, TaKk U MHTErpupysA NMpUMEeHEHHE 3HaHHWIl U3 pasHbIX pasmenos. A
KAQUeCTBEHHbIX 3a7a4 MNPHOPUTETOM SABJLAIOTCA 3a7aHHA HAa OOBACHEHHE/TIPEACKA3aHHE
npoTeKaHuss GU3NYECKUX SBJIEHHI M MPOLIECCOB B OKPYKAKINEH XKu3HU, TpeOyrmue Boibopa
(hu3MUYeCKOi MOAENH ANA CUTYaLUH MPAaKTUKO-OpPHEeHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboaHuamMu PI'OC COOk  MarepuanbHO-TEXHUYECKOMY
obecneueHuo yueOHOro npouecca Kypc QU3HKH yrayOJEHHOTO YpPOBHS Ha YPOBHE CpelHero



oOutero 0o0pa3oBaHus IOJKEH M3y4aTbCsi B YCIOBHSIX MNpeaMeTHoro kaOuHera. B kaOuHere
¢busnku gomKHO ObITE HeOOX0ANMOE abopaTopHOe 0OOPYIOBAHUE IS BHIOJIHEHHS YKa3aHHBIX
B mporpamme 1o (pHU3MKe YYEHHIECKHUX OMBITOB, 1adOpaTOpHBIX padoT u padOT mpakTUKyMa, a
TaK)Ke JEMOHCTPALMOHHOE 000pYy10BaHHE.

JleMoHCcTpaLMoHHOe obopynoBaHre (HOPMUPYETCSs B COOTBETCTBUM C  IPUHLIMIIOM
MHMHUMAJIbHOM 1OCTaTOYHOCTH M OOecrnevyuBaeT NMOCTAHOBKY MEPEYHCIEHHbIX B MPOrpaMme o
¢usuke KIIOUEBBIX NEMOHCTPALM i MCCACHOBAHMS M3Y4YaeMbIX SIBICHHH M MPOLECCOB,
IMIUPHUUECKUX U (YHAAMEHTAIbHBIX 3aKOHOB, X TeXHUYECKUX MPUMEHEHHUIA.

JlaGoparopHoe 00opyaOBaHHE JUIsl YYEHMYECKHUX TMpakTuyeckux pabor dopmmupyercst B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecrieduBaeTcsi B pacyére OJHOIO KOMIUIEKTa Ha IBYX
obyuarommxcs. Temarnyeckue KOMIUIEKThI j1abOpaTOPHOro OOOpPYAOBaHHsS MOJKHBI ObITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU aHAJOTOBBIX M LU(POBBIX MPHOOPOB, a Takxke
KOMITBIOTEPHBIX M3MEPUTEIIbHBIX CHCTEM B BUE LH(PPOBBIX Jab0paTOpHii.

OCHOBHBIMH LIEJISIMH H3Y4YEeHHS QI‘BHKH B 0011eM 00pPA30BAHHM SIBJISIIOTCS:

e (opmupoBaHue HHTEpeca W CTpeMJIEHUs OOYHYaAIOLIMXCS K HAy4YHOMY HW3YUYEHHIO
NPUPOABI, PA3BUTHE UX UHTEJUIEKTYaTbHBIX U TBOPYECKHX CIIOCOOHOCTEHH;

® pa3BUTHE TNPEACTABJICHMNH O HAyYHOM METOie NO3HaHus U (QopMHUpOBaHUE
UCCJIEIOBATENILCKOIO OTHOLIEHUS K OKPY KAFOIUUM SIBJIEHUSIM,

e (dopMHPOBAHME HAYYHOTO MHPOBO33PEHHsA KaK pe3yJnbTaTa M3yHeHHsS OCHOB
CTPOEHUsI MaTepuu U QyHIaMEHTaIbHbIX 3aKOHOB (DU3UKH;

e (¢opmupoBaHHE YMeHHH OOBSICHATH SIBICHHS C MCHIOJIb30BAaHHEM (DU3UUECKHX
3HAHUH 1 HAYYHBIX JOKA3aTebCTB,

e (opMupOBaHHE TMpPEACTaBJIEHHI O poiau (U3MKKM AU PasBUTHUA  APYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH,

e pa3BUTHE MPENCTABIEHWI O BO3MOXKHBIX chepax Oyayueit npodeccHoHaabHOI
NESITeIbHOCTH, CBSA3aHHBIX C (DM3MKOM, MOArOTOBKA K JajbHellieMy OOy4eHHUIO B
5TOM HaIllpaBJIEHUN.

JlocTiokeHne 9THX 1eneii o0ecrneunBaeTcs pewtenuem c1e0yiouiux 3a0a4 B NpoLecce 3yueHus
Kypca (pU3uKH Ha YPOBHE CpenHero oduero odpa3oBaHus:

e npuoOpereHue CHCTeMbl 3HaHUI 00 OOWMX QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHSIX, BKJIFOYAsi ~ MEXaHHKY, MOJIEKYJISIPHYKO  (pU3HKY,
JNEKTPOANHAMHKY, KBAHTOBYIO (DU3MKY M DJIEMEHTBI aCTPOPHU3UKH,

e (opMuUpOBaHHE YMEHHI MPUMEHSATh TEOPETUYECKHe 3HAHHs Ul OObSICHEHHUSI
(bu3ndeckux SBJIEHUH B NMPUPOAE M JUIsl MPHHITHA MPAKTHYECKHX pPELIeHWH B
MOBCEMHEBHOM JKHU3HH,

e OCBOEHHE CMOCOOOB pelIeHMs] pa3IMYHBbIX 3a4a4y C SBHO 3aJaHHOW (U3WYECKONd
MOZEINbIO, 3a/a4, MOAPa3yMEBAKIIUX CAMOCTOSITENIbHOE CO3aHue (HU3HYECKOM
MOIOEJIH, a[[eKBaTHOI:i yCJIOBI/ISIM 3a0avyd, B TOM YHCIEC 3ada4 HH)KeHepHOFO
XapakTepa;

® [oHMMaHWe (PU3NYECKUX OCHOB M NMPUHLMIIOB AEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIMSHUS HA OKPYIKAKOILYH Cpeay;

® OBJIAACHHC MCTOOAMH CaMOCTOATEJIBHOTO TJIAHUPOBAHUA 51 MPOBCOACHUA
(Gu3MYecKMX  AKCIIEPUMEHTOB, aHalW3a W  HWHTEprnpeTaudd  WHQOpPMaLUH,
OIpeeNieH s JOCTOBEPHOCTH TMOJIyYEHHOIO Pe3yJibTaTa;

® CO3JaHU€ YCJIOBUM I Pa3BUTHS YMEHHH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOH e TENILHOCTH;

e passuTue uHTepeca kK cdepam npodeccHOHANbHON NEeATENbHOCTH, CBA3AHHOH C
u3uKoii.



B coorBerctBun ¢ TtpedoBanusimu ®IOC  COO yrnyOnéHHbli  ypoBEeHb M3Yy4YEHHS
yueOHOro mnpenmera «®usmka» Ha ypoBHE cpenHero odmero o0pa3oBaHMs BbIOHpAETCs
00y4arOMMUCS, TIAHUPYIOUMMH MPOAOIKEHHe 00pa3oBaHHs MO CHEUHATbHOCTSIM (hHu3Hko-
TEXHUYECKOTo MpOoQHJIs.

Ha usyuenue ¢usuku (yrnyOnéHHbINA YPOBEHb) Ha YPOBHE CpeaHero oduiero oopa3soBaHusl
orBoauTcs 408 yacos: B 10 knacce —204 yaca (6 yacos B Heaemo), B 11 knacce — 204 yacos (6
4aCOB B HEJIEIO).

ITpennaraemelit B mporpamme no Gpusuke nepedeHb JadOPaTOPHBIX U MPAKTHYECKUX padboT

ABJIISIETCA PEKOMEHAOBAHHBLIM, YYHUTE]Ib ACJIACT Bbl60p NPOBEACHHSA naGopaToprlx pa60T H
OIIBITOB C y‘lé’TOM HHIWBUAYAaJbHBIX ocoOeHHOCTEH 06yqa}0umxca.

COJAEPKAHWE OBYYEHUA
10 KJIACC
Pazaen 1. Hayunbiii MeTOA MO3HAHHSI MPHPOABI.

®dusuka — (QyHaameHTanbHas Hayka O mnpupope. HayuHblii MeTon noO3HaHMA M METOIbBI
ucciaenoBaHus GU3HUECKUX SABICHUH,

DKCIEPUMEHT W TEOpHs B Mpouecce Mo3HaHus npupoabl. HabmomeHwe u 3KCHEPUMEHT B
¢usmke.

CrniocoOpl  u3Mepenust (pH3MUECKMX BENMYHH (aHAJOroBble WM LU(POBbIE H3MEPUTENbHBIE
npHOOPBI, KOMIBIOTEPHBIE NATYHKOBBIE CHCTEMBI).

[TorpemwrnocTu n3mepenuit pusndeckux sennduH (aOCOMOTHASI U OTHOCHTENIbHAS).
Monenupopanue GU3MIECKUX SABACHUI U IPOLECCOB (MaTepuabHas To4Ka, aDCOMOTHO TBEPAOE
TEJNIO, UeajibHasl JKUAKOCTh, WACANbHBIN ra3, TO4euHbli 3apsan). ['unoresa. @uznueckuil 3aKOH,

I'PaHULbl €10 NPUMEHHUMOCTH. Duznyeckast TEOPUS.

Pone u Mmecro ¢u3uku B (OPMHUPOBAHWH COBPEMEHHOIl HAayuyHOW KapTHHBI MHpa, B
MPAKTHYECKOHN AEATEIbHOCTH JIIOAEH.

Yuenuueckuit sxcnepumenm, 1abopamopmsie padomst, RPAKMUKYM.
e l3mepeHue CHIbI TOKA W HAMPSDKEHHS] B LIEMH MOCTOSHHOTO TOKA MPHU TMOMOIIN
AHAJIOrOBBIX M LH(POBBIX U3MEPUTENILHBIX MPUOOPOB.
e 3nakoMcTBOo ¢ wuuppooit maboparopueit no ¢Qusuke. Ilpumepsr uzMepeHus

(pu3nHMEeCKNX BETHYMH MPH MOMOLIHM KOMITbIOTEPHBIX JaTYHKOB.

Paszgen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexanudeckoe aBukeHne. OTHOCUTENbHOCTh MeXaHUuecKoro asrkeHus. Crucrtema oTcuéra.
IIpsimast u oOpaTHas 3a1aul MEXaHUKH.

Panuyc-BekTop MaTepuasibHON TOYKH, €ro MPOEKLUK Ha OCU CUCTEMBbI KoopauHaT. TpaekTopus.
[lepememienne, CckopocTb (CpeAHss CKOPOCTb, MrHOBEHHas CKOPOCTb) M YCKOpPEHHE

MaTepHAIbHON TOYKH, UX MPOEKLMH HA OCH CUCTEeMbI KoopauHaT. ClokeHue mepeMeleHuin u
CJIO’KEHUE CKOPOCTEH.



PaBHOMEpHOE M PAaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BHKEHHE. 3aBHCUMOCTb KOODJMHAT,
CKOPOCTH, YCKOPEHHs U IyTH MaTEePUANIbHON TOYKH OT BPEMEHH U UX rpaduku.

CBoOonHoe mameHue. YCKopeHHe CBOOOMHOrO maneHusi. JBuskeHue Tena, OPOIIEHHOTO TOA
YIJIOM K TOPM30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHHS MaTePHUAIbHONH TOYKH OT
BPEMEHH M HX rpaduKu.

KpusonuneiiHoe nsukenue. JIBUKEHHE MaTepHAJIbHOW TOYKM 110 OKPYIKHOCTH. YTrjoBas MU
nuHelHas ckopoctk. Ilepuon u dyacrora oOpaiuenus. LleHTpocTpeMuTenbHoe (HOpMasbHOE),
KacaTeabHOE (TAHIeHIMAIbHOE) M MOJIHOE YCKOPEHHE MaTePHaIbHOM TOUKH.

TexHuueckue yCTpOHCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CMUAOMETp, ABUIKEHHE CHapsOB,
LIeMTHbIe, [IeCTePEHYAThIE U PEMEHHBIE Mepeaaun, CKOPOCTHbBIE JTU(THI.,

Hemoncmpayuu.
Mopenb CHCTeMbI OTCYETA, MIUTIOCTPALMs KHHEMAaTHYECKUX XapaKTEPUCTHK ABHIKEHMUS.
CrniocoObl ucClieI0BaHHSI IBUKEHUIA.
WnntocTparysi npeiesibHOro nepexona U M3MepeHHe MrHOBEHHOI CKOPOCTH.
[IpeoOpazoBanue ABHKEHHI ¢ UCTIONB30BAHUEM MEXAHHU3MOB.
ITanenue Ten B BO3AyXe U B Pa3PEesKEHHOM MPOCTPAHCTBE.
Habmonenue nsikenns Teaa, OpOIIEHHOrO MO YIJIOM K TOPU30HTY M TOPU30HTAJIBHO.
Hamnpasienue CKOPOCTH MPU ABHIKEHUH MO OKPYIKHOCTH,
[TpeobpazoBanue yrioBoii CKOPOCTH B PEAyKTOPE.

CpaBHeHME TMyTeH, TPAEKTOPHUH, CKOPOCTEH IBMXKEHUS OOHOTO W TOTO JK€ Tejla B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

e l3yuyeHne HEPABHOMEPHOrO [BIKEHHMS C LEJIbIO OMNpENeNeHuss MIHOBEHHOM
CKOPOCTH.

e H3mepeHue yCKOpeHUsI MPU MPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBHJKEHUU I10
HAKJIOHHOM MJIOCKOCTH.

e HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBUKEHHH.

e MU3mepeHue yckopeHHs CBOOOAHOrO MafeHUs (PEKOMEHJOBAHO HCMOJIb30BAHUE
uudposoii naboparopun).

e M3ydeHue ABWKEHUsl Tena, OpOLIEHHOro ropu3oHTadbHO. [IpoBepka rumnoresbi o
npsAMON  NPOMOPLHMOHANBHON 3aBUCUMOCTH MEXKAY AalbHOCTBIO Mojéra u
HA4aJbHON CKOPOCTBIO Tena.

H3yuenue nBuKeHMs Tella Mo OKPYKHOCTH C IMOCTOSIHHOM M0 MOYJIFO CKOPOCTBIO.

e lccnenoBaHue 3aBUCUMOCTH NEpuoaa OOpalieHuss KOHUYeCKOr0 MasiTHUKA OT €ro
napaMeTpoB.



Tema 2. /lunamuka.

Ilepseiit 3akoH Herotona. HMHepuumaneHbie cucrtembl orcuéra. [IpuHUMI OTHOCHUTENBHOCTH
["anunes. HennepuuanpHble CUCTEMbI OTCUETA (ONpeneaeHye, mpuMepsl).

Macca tena. Cuna. [lpuniun cynepno3uumu Cu.

Bropoii 3axon HeroTOHA 1151 MATEPHATBLHOM TOUKH.

Tperunii 3akon HeioTOHA 1715 MaTEpHAIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHHUs. DKBUBAJIEHTHOCTb MPABUTALIMOHHON U HHEPTHOH MacChl.

Cuna TskecTu. 3aBUCMMOCTb YCKOPEHHsl CBOOOAHOrO NMajieHHsi OT BbICOTHI Hall MOBEPXHOCTHIO
MJIAHeThl U OT reorpapuyeckoit mupoThl. JIBrkeHne HeOECHbIX Tel U MX CIyTHUKOB. 3aKOHbI
Kennepa. Ilepsas xocMuieckas CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec tena, aBuky1erocs ¢ yCKOpeHHEM.

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHUsI CKONbKEHUsI U cuna TpeHus: nokos. Koadhuuuent
Tpenusi. Cuna COnpoTUBIIEHHs NMPU ABMKEHUH TeNla B JKUAKOCTU WM rase, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCUTEIBHOIO /IBUKEHHSI.

,ZlaBneHne. FnupocraaneCKoe AaBJICHHE. Cuna ApxuMena.

TexHuyeckue yCTpoﬁm“Ba H  TEXHOJOI'MYE€CKHUE  MPOUECChbl. TMOALIMUIMHUKH, ABUKCHHEC
HCKYCCTBCHHBIX CITYTHHUKOB.

Hemoncmpayuu.
Habmonenne asrkeHus T B HHEPLMAIBHBIX U HEMHEPLUAIbHBIX CHCTEMaX OTCUETA.
IIpuHIMD OTHOCHTEIBLHOCTH.

Kauenue ABYX HUJIHUHAPOB HJIKM LIApOB pa3H017| MacCbl € OAHWHAKOBBIM YCKOPECHHUEM
OTHOCUTEJIBHO HeHHepuuaanoﬁ CHUCTEMBI OTCUYETA.

CpaBHeHHe paBHOAEHCTBYIOLIEI MPUJIOKEHHBIX K TENy CHJI C TPOU3BENEHUEM MAcChl Tela Ha
ero yCKOpPeHHe B HHePLIAJIbHOI CUCTeMe OTCUETA.

PaBeHCTBO cHJl, BOSHUKAIOLIUX B PE3YyJIbTATE B3aUMOACIHCTBUSA TEIl.
H3mepeHne Macc mo B3auMOZEHCTBHIO.
HesecomocCTs.
Bec Tena npu yckOpeHHOM nOABbEME U MAICHUH.
LleHTpoOeKHbIE MEXaHU3MBI.
CpaBHeHHe CUJI TPEHHsI OKOsl, KaYeHHsl 1 CKOJIbKEHHS.
Yuenuueckuit sxcnepumenm, 1abopamopusie pabomoi, RPAKMUKYM.

e l3mepeHue paBHOAEHCTBYIOLIEH CHJI MPU ABHKEHHH OpPyCKa MO HAKJIOHHON MIOCKOCTH.



e [IpoBepka rumoTe3bl O HE3aBHCUMOCTH BPEMEHH OBWKEHHS OpyCKa MO HAKJIOHHOM
MJIOCKOCTH HA 3aIaHHOE PACCTOSTHUE OT €ro MacChl.

e MHccnenosaHue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOLIUX B IMPYKUHE U PE3UHOBOM
oOpasue, ot ux aedopmarmm.

e Hsyuenue ABMKEHHS CHCTEMbl TeJ, CBA3AHHBIX HMUTBIO, MEPEKUMHYTOH uepe3 JErkuit
OJI0K.

e Usmepenue kodpduuneHTa TpeHUs o BEIMYHHE YII0BOro ko3 uiueHTa 3aBHCUMOCTH

EFo(N).
e Hccnenosanue nBHkeHust Opycka 10 HAKJIOHHOH IJIOCKOCTH C  MEPEeMEHHBbIM
K02 HHLIHEHTOM TPEHHSL.
e H3yuenue nBUKEHUS rpy3a Ha Bajly C TPEHHUEM.
Tema 3. Cmamura meépoozo meaa.
AbcomoTtHo TBEpRoe Teno. IlocTymarenbHOe M BpallaTeNbHOE JBMXKEHUE TBEPAOrO TeJa.
MoMeHT cuiibl OTHOCUTENIbHO ocH BpauieHus. Ilnedo cunbl. CroskeHue cuil, MPUIOKEHHbIX K
TBépHomy Teny. LienTp TskecTu Tena.
YcaoBus paBHOBECHs TBEPAOTO Tea.

YcroliuuBoe, HeYCTOHUNBOE, Oe3pazminyHOe paBHOBECHE.

TexHuuyeckHe yCTpOHCTBa M TEXHOJIOTMYECKHE MPOLECChl: KPOHLITEHH, CTPOUTENbHBIA KpaH,
peléryarbie KOHCTPYKLIHH.

emoncmpayuu.

VYcioBUsi paBHOBECHS.

Bunpl paBHOBecus.

Yuenuueckuit sxcnepumenm, 1abopamopunsie paoomst, NPAKMUKYM.
e lccnenosaHue yCnoBHil paBHOBECHS TBEPAOTO Tea, HMEIOLIEro OCh BPALLIEHHS,
e KoHcTpyupoBaHHe KPOHIUTENHOB U PACUET CHJI YIIPYTOCTH.
e Hsyuenue yCTOHYHMBOCTH TBEPAOTO TeJA, UMEIOILETrO MIOLIAAb OMOPLL.

Tema 4. 3axonwi COXPAHEHUA 6 MEXUHUKE.

HWmnynbe MarepuanbHON TOUKHM, CHCTEMbl MaTepuUaibHbIX TOueKk. LleHTp Macc cucrembl
MaTepUaibHbIX TOYEK. TeopeMa o0 IBHKEHUU LIEHTPA MacC.

I/IMl'Iy.l'le CUJIbl U UIBMEHEHHE UMITYJIbCa TEJIA.
3aKoH COXpPAaHEHHA UMITYJIbCa.
PeakTHBHOE IBUIKEHUE.

MomeHT umMnyibca MaTepuanbHOl Toukh. [Ipeacrasnenue 0 COXpaHeHHH MOMEHTA MMITYJIbCaA B
LIEHTPAJIbHBIX MOJISIX.

Paborta cunel Ha MajaoM M Ha KOHEUHOM nepememienuu. ['paduyeckoe npencrasieHne padOThI
CHJIBL.

MOILHOCTb CHJIBI.



Kunerudeckasi 3Heprusi MatepraibHON TOYKkH. Teopema 00 M3MEHEHUN KUHETHUYECKOH 3HEepruu
MaTePUATBbHON TOUKH.

[TorenuuanbHble U HeMOTeHUMANbHbIE CHIIbL. [loTeHimanbHas sHeprus. [loTeHunansHas sHeprus
ynpyro aebopMupoBaHHOH mnpyxunbl. [loTeHumanbHas »HEprust Teaa B OJAHOPOAHOM
rpaBuTalMOHHOM mosie. TToTeHuManbHas SHEprus Tejla B rPaBUTALIMOHHOM T0Jie OJIHOPOHOIO
mapa (BHyTpH u BHe wapa). Bropas kocmuyeckasi CkopocTb. TpeTbsi KOCMHYECKasi CKOPOCTb.

CBs13p paboTbl HEMOTEHLMAIBHBIX CUJI C U3MEHEHMEM MEXAHUUYECKOH 3HEPruU CHUCTEMbI Tell.
3aKOH COXPaHEHHs MEXaHUYIECKOH YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

YpaBuenue bepHymnu ansi uaeanbHOW JKUAKOCTH KAk CJAEACTBME 3aKOHA COXPAaHEHHS
MEXaHUYECKOM SHEPTHUU.

TexHuyeckre yCTPOHCTBA M TEXHOJIOTMYECKUE MPOLECCHI: JIBMKEHHE PAKET, BOIOMET, KONEp,
NPY>KUHHBIN MUCTOJNIET, THPOCKOM, (GUTypHOE KaTAHHE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE IBHIKEHHE.

H3mepeHne MOIHOCTH CHIIBL.

H3menenue 3Hepruu Teaa npu CoBepIueHun padboThL.

B3aumHble npeBpalieHuss KWHETUYECKOH M TMOTEHLMAJbHON 3HEPruil nMpu AEHCTBUM HAa TEJO
CHJIbI TSPKECTH U CHJIbl YIIPYTOCTH.

CoxpaHeHue SHEPIruM npu CBO60)1HOM MagCHHH.
Yuenuueckuii IKCnepumMenm, ;7a60pamopubtepa60mbt, HPAKMUKYM.

e M3mepeHue uMIyibca Te1a MO TOPMO3HOMY MyTH.

H3mepeHue CHiibl TSMHM, CKOPOCTH MOJENM 3JIEKTPOMOOWISI M MOLIHOCTH CHJIbI

TATH.

CpaBHeHne HU3MCHCHHS UMITYJIbCA T€JIa C HUMITYJIbCOM CHUJIBI.

HccnenoBaHue COXpaHEHUs UMITYJIbCa MPU YIIPYTOM B3aMMOIAEHCTBHH.

H3mepenne KMHETHYECKOI YHEPTHH Tea IO TOPMO3HOMY MY TH.

CpaBHeHHe HW3MEHEHHUs TIOTEHLHAJIbHON JHEPruu TMpy>KHHbBI ¢ pabdoToi CHilbl

TPEHUS.

e Onpenenenue paboThl CHIbl TPEHHS TNPU IABUKEHHH TeJla 10 HAKJIOHHOMN
MJIOCKOCTH.

Paszaen 3. Monexkyasipaasi pM3HMKa H TEPMOAHHAMMKA.
Tema 1. Ocrogbl MOIEKYAAPHO-KUHEMUYECKOIL MEOPUU.

OcHOBHBIE NONOKEHUS MOJIEKY IApHO-kuHeTH4eckoi Teopun (MKT), ux oneirHoe obocHOBaHuE.
Jubdysus. bpoyHoBckoe nBukeHHe, XapakTep ABMIKEHHS U B3aUMOJEHCTBHUS YaCTHULI
BelecTsa. Mojesid CTPOeHMsl Tra30B, >KMAKOCTEHl W TBEPABIX Tel U OOBSICHEHHE CBOICTB
BEIleCTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepsl Mosekyn (aromos). KonuuecTBo
sewectsa. [Toctosnnas ABoraapo.



Tennosoe paBHoBecue. Temneparypa u cniocoOwl € usmepenus. [llkana remneparyp Llenbcus.

Monene MaeanbHOro rasa B MOJEKYJISIPHO-KUHETHYECKON TEOPHM: YacTMLbI rasa IBUKYTCS
Xa0THYECKH U HE B3aUMOJAEHCTBYIOT APYT C APYTOM.

I'azoBele 3akoHbl. YpaBHeHne Menneneesa—Knaneiipona. AdcomoTHas Temnepartypa (mikana
temnepatyp KenbBuna). 3akon [lanprona. M3ompoueccst B uaeanbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYEeCTBOM BellecTBa. I paduueckoe npejcTaBieHUe W3OMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

Cesi3p MeXOy OaBICHMEM U CpefHel KMHETUYEeCKOH JHeprueil MmoCTyMmaTelbHOro TEIIOBOTO
IOBIDKEHHUS] MOJIEKYJ HAEANbHOrO ra3a (OCHOBHOE YpaBHEHHE MOJEKYJIAPHO-KMHETUYECKOH
TEOPHUU M/EAIbHOTO rasa).

CBsa3b aOCONOTHON TemrepaTypbl TEPMOAMHAMUYECKOH CHCTEMBbI CO CpeIaHel KHHETHYeCKOM
SHEprueil NoCTynaTeJbHOro TEMJIOBOrO ABUKEHHUS €€ YaCTHLL,

Texnuueckne ycTpoiicTBa M TEXHOJNOTHYECKHE MPOLIECCHI: TEPMOMETP, OapomeTp, momaydeHHe
HAHOMAaTEPUAJIOB.

Hemoncmpayuu.
Mogaenu ABUKEHUST YaCTUL] BELIECTBA.
Mozenb OpOyHOBCKOIO JIBUKEHUSI.
Buneoposuk ¢ 3anuchbio peaibHOro OpOoyHOBCKOrO JABHKEHUSI.
Juddy3us KUIKOCTEH.
Mogzens onbita [ITepHa.
IIputsikeHue MONEKyJI.
Mopnenu KpUCTaNIMYECKUX PEIIETOK.
Habmonenue n nccnenosaHue H30MpoLIECCOB.
Yuenuueckuit sxcnepumenm, 1abopamopnsie pabomst, nPAKMUKyM.
e HccnenoBaHue mpouecca yCTaHOBJIEHHS TEIUIOBOTO PABHOBECUS TIPU TEILIOOOMEHE
MEKIY ropsiueil U XOJIOHOM BOJIOM.
e M3yueHne U30TEPMHUECKOrO mpouecca (PeKOMEHOOBAHO  HCMOJb30BAHUE
uudposoit taboparopun).
e Hs3yueHue U30XOPHOIO rpoiecca.
e M3zyuenne uzobapHOro npouecca.
e [IpoBepka ypaBHEHHs COCTOSIHUS.
Tema 2. Tepmoounamura. Tennrogote mamiunsl.
Tepmonunamuyeckast (TJI) cucrema. 3agaHue BHELIHMX YCJIOBHH JUIs TePMOIMHAMHYECKOMH

cucteMbl. BHemHue u BHyTpeHHHE napameTpsl. [lapamerpel TepMOAHHAMUYECKONH CUCTEMbI KaK
CPenHHE 3HAYEHHUS] BEJIMUMH, OMUCHIBAIOLINX €€ COCTOSHME HA MUKPOCKOITHYECKOM YPOBHE.



Hynepoe Hauano tepmonuHaMuki. CaMONpOW3BOJbHAs penakcaulsa TepMOAHHAMHYECKOMH
CHCTEMBI K TEILIOBOMY PABHOBECHIO.

Monenp naeanpHOro rasa B TEPMOAHHAMUKE — CHCTEMA YPaBHEHHI: ypaBHeHHe MeHneneesa—
KnaneiipoHa u BeIpaK€HUE /IS BHYTPEHHEH 3HEPrHH. Y CJIOBHS NPHMEHUMOCTH 3TOH MOMAE/IH:
HU3Kas KOHLIEHTpPALHs YacTHL, BbICOKHE TeMIepaTypbl. BblpakeHue A BHYTpEHHEH 3Hepruu
OOHOATOMHOTO HAEAJNIbHOrO rasa.

KBasucratudyecknue U HeCTaTHYECKHE MpOoLECChl.

JnemeHTapHaA paboTa B TepmoAHHaMHKe. Beraucnenue pabotsl mo rpaguky npouecca Ha pV-
AUArpaMme.

Tennonepenaua kak Crnocod HM3MEHEHHS BHYTPEHHEH JHEPruy TEPMOANHAMHHYECKOIN CHUCTEMBI
6e3 copepuieHus pabotbl. KOHBeKLHA, TEMNONPOBOOHOCTD, H3yUYEHHE,

KonnuectBo Tennotel. TennoéMKocTe Tena. YIenbHas U MOJNAPHAs TEIUIOEMKOCTH BELIECTBA.
VYpasHenue Maiiepa. Y aenbHas TemoTa CropaHHsi TOIUIMBA. Pacuér koaMuyecTBa TEMIOTHI MPH
teronepenaue. [Tonarue 06 anuabaTHoMm nporecce.

IMepBoiii 3ak0H TepMoaMHaAMUKH. BHyTpeHHsa sHeprus. KomuuecTBo TemnoTsl v padbora
KaK Mepbl H3MEHEHHS BHYTPEHHEH 3HePTHH TePMOAHHAMHYECKOH CHCTEMBI.

BTopoii 3akoH TepMOAMHAMMKH AJS PaBHOBECHBIX MPOLECCOB: uepe3 3afaHHOE PaBHOBECHOE
COCTOSSHHE TEPMOAMHAMHYECKOH CHCTEMbl MPOXOOUT €OUHCTBeHHas aguadara. AOcomoTHas
TEeMIepaTypa.

BTopoii 3aKkOH TEPMOAMHAMUKH ANl HEPABHOBECHBIX NPOLIECCOB. HEBO3MOXKHO MEpenaTh
TEIJIOTY OT OoJiee XONOOHOro Tela k Oosiee HarperoMy 0e3 kommeHcauuu (Knaysuyc).
HeolpaTuMocTe NPpHPOOHBIX MPOLIECCOB.

[TpuHuMnbl aeficTBUA TerutoBblX MawwuH. KIT,

MaxcumaneHoe 3HaueHue KIIA, Luka KapHo.

JKOJIOTHYECKHE AaCMeKThl HCMONB30BAHHA TEILIOBbIX JABurareneil. Temnoeoe 3arpssHeHue
OKPYKarOIIeH CPeabL.

TexHuueckne ycTpoiicTBAa H TEXHOJOTHYECKHE TNPOLECChI. XONOAWIBHHK, KOHIHLMOHED,
Ou3edbHbI W KapOIOpaTOpHBIN ABUraTeny, napoBas TypOWHA, NOJyYeHHE CBEPXHH3KHX
TEMIEpaTyp, YTUIM3alKd «TEMJIOBBIX» OTXOHOB C HCIOJAb30OBAHMEM TEMJIOBOTO Hacoca,
yTHIN3ALHs OHOOPraHHYECKOrO TOIUIMBA AN BhIPAOOTKH «TEIUIOBOIY H HJIEKTPOIHEPTHH.

Hemoncmpauuu.

H3meHeHne TeMnepaTyphl npH anuadaTnyeckoM pacIiHpEeHNH.

Bo3sayuiHoe oruueo.

CpaBHeHHE yACIbHBIX TEIUIOEMKOCTEH BEILECTB.

Cnocobbl H3MeHEeHHs BHYTPeHHeH 3HepriH.

Hccnenopanue anuadbaTHOro nmpouecca.

KOMHbIOTeprIe MOZENH TEILIOBbIX ABHUraTeseH.



Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsi, NPAKMUKYM.

H3mepenne yaenpHON TeNI0EMKOCTH.

HccrenoBaHue MpoLecca OCThIBaHHs BELECTBA.

HUccnenosanue annabaTHOTO mpouecca.

W3ydyeHre B3aUMOCBS3M SHEPrMH  MEKMOJIEKYJISIDHOrO  B3aUMOJEHCTBUS U
TEMIIEPATY PbI KUTIEHHS )KUAKOCTEH.

Tema 3. Azpezamnbte COCMOAHUA eeliecmed. Dazoevie nepexm)bl.

ITapooOpasoBanue W  KOHAaeHcauusi. McrmapeHwe W KurneHwe. YjaenbHas — TeruioTa
napoodpa3oBaHUs.

Haceinennsie 1 HeHacblleHHbIe Mapbl. KauecTBeHHas 3aBUCHMOCTb TUIOTHOCTH M 1aBIIEHUS
HACBIIIIEHHOTO Mapa OT TEMIEPATypPbl, UX HE3aBHCHMOCTb OT O0BEMA HACBHIIMIEHHOTO Mapa.
3aBUCUMOCTb TeMITePaTy pbl KUIIEHUsI OT JaBJICHHS B JKUIKOCTH.

BnaxxHocTh BO3ayXa. AOCoIOTHAsE 1 OTHOCUTE IbHAS BJIA2KHOCTb.

Teépnoe teno. Kpucraiuimueckue u amopdHble Tena. AHHU3OTPONHUSI CBONCTB KPHCTAJUIOB.
ITnaBnenue n xpucramnusauus. Y aenabHas Terora masienus. CyOnumanus.

Jedopmanun tBépaoro tena. Pactskenue u cxxarue. Casur. Moayne FOura. [penen ynpyrux
nedopMaLuid.

TensioBoe pacliMpeHHe >KUAKOCTEH M TBEPABIX Tell, OObEMHOE M JIMHEHHOe pacliipeHHe.
AHrapMOHHM3M TEIUIOBbIX KOJIeOaHHii 4acTHIl BellecTBa KaK MPHYMHA TEIJIOBOTO PaCLIUPEHUs
TeJ (Ha Ka4eCTBEHHOM YPOBHE).

ITpeoOpazoBanue sHepruu B (a30BbIX MEPEXoaax.

VpaBHeHue TemioBoro damanca.

[ToBepxHocTHOoe HaTskeHue. KodhduumeHT MoOBEpXHOCTHOrO HaTskeHus KanusipHbie
siBJieHus1. JlaBiieHue 1noa UCKPUBIEHHOM MOBEPXHOCTHIO KUAKOCTH. Popmysia Jlanaca.

TexHudeckue YCTPOﬁCTBa W TEXHOJIOHYECKHUE IMPOLECChI. JKUAKHE KpPUCTAJJIbl, COBPEMEHHLIE
MaTepualbl.

Hemoncmpayuu.

Tennosoe pacmupenue.

CBOIiCTBa HACBILIEHHBIX MAPOB.

Kunenune. Kunenune npy nOHUKEHHOM 1aBJIE€HUH.
H3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.
OnbITHI C MBUTBHBIMH TIJIEHKAMH.

CmauuBanue.

Kal’]HJ’IHﬂprIe SIBJICHUS.



Moyen HEHBIOTOHOBCKOM YKHIKOCTH.

CriocoObl M3MepeHusl BIaKHOCTH.

HccnenoBaHye HarpeBaHus M MJIaBJIEHHS] KPUCTAJUIMYECKOTO BELLECTBA.
Buner nepopmannii.

Habmonenue maneix nedopmauuii.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomest, RPAKMUKYM.

H3yuenue 3aKkOHOMEPHOCTEN CrapeHus JKUAKOCTEN.

H3mepenne yaeabHOI TENI0ThI MIABACHHUS JIbJA.

U3yueHue CBOWMCTB HACBILIEHHBIX MAPOB.

H3mepenne aOCONOTHOH BIaXKHOCTH BO3/lyXa M OLEHKAa Macchl TMapoB B
MIOMELIEHHUH.

H3mepenne ko3dduirenra noBepXHOCTHOIO HATSKEHHSL.

N3mepenne moayns HOura.

e Hccnenosanue 3aBUCMMOCTH JiepopMaliik PE3HHOBOro obpasua OT MPUJIOKEHHOM
K HEMY CHJIbI.

Paznen 4. DiieKTpoAHHAMHUKA.
Tema 1. Daekmpuueckoe noie.

DnexTpusanys Tea U €€ NposABICHUs. DICKTPUIECKUH 3apaa. JIBa Buia 31EKTPUIECKUX 3apsiiOB.
[IpoBOAHMKY, AUANIEKTPUKH U MOJYNPOBOJHUKH. DJIEMEHTAPHbIN JJIEKTPUYECKUI 3apaa. 3aKOH
COXPaHEHHUs JIEKTPUYECKOro 3apsiaa.

B3aumoyneiicTue 3apsiioB. Toueuynsble 3apsiabl. 3akoH KyiioHa.

3J1eKTp1/1qecx<oe none. Ero nelicreue Ha SJIEKTPUYCCKHUE 3apsiabl.

Hanpsok€HHocTh  asiekTpudeckoro  noss.  [lpoOHeiii  3apsn.  JIMHMM  HanpsKEHHOCTH
dneKTpudeckoro noss. OAHOPOAHOE INEKTPUIECKOE MOJIE.

[ToTeHUHaNTBbHOCTD  JMEKTPOCTATUYECKOrO Moad. Pa3sHOCTE MOTEHLUMANOB W HAMPKEHHE.
IloreHumanpHas ~ 3Heprus  3apsga B DJIEKTPOCTATHYECKOM  T1OJIE. ITorenuman
asekTpocTaTudeckoro nosis. CBsi3b HaNpsUKEHHOCTH TMOJsi M Pa3HOCTH TMOTEHLMANOB IS
9MEKTPOCTATUYECKOTO MO (Kak OAHOPOAHOrO, TAK U HEOAHOPOAHOTO).

[IpuHUMD Cyneprno3HLNU dTEKTPUIECKUX MOEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikenHHoi cdepol. [lone paBHOMEpHO
3apsikeHHOro mo 00bémy mapa. ITone paBHOMEPHO 3apsKEHHOH OECKOHEUHOW MIOCKOCTH.
KapTuHbl TMHUI HANPSDKEHHOCTH STUX MOJIEH U SKBUITOTEHLMAIBHBIX TOBEPXHOCTEH.
IIpOBOJTHUKM B 3JIEKTPOCTATHYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3aPsi/iOB.

JIM3EKTPUKHU B 2JIEKTPOCTATHUECKOM noJie. JuaiekTpuueckasl MPOHULAEMOCTh BELIECTBA.

Konpencarop. D1eKkTpoéMKOCTb KOHAEHCATOPA. DIEKTPOEMKOCTD MJIOCKOTO KOHAEHCATOPA.

[TapannensHoe coenHenne KoHaeHcaTopos. IlocnenoBatenbHOe coenMHEeHHE KOHIEHCATOPOB.



DHeprus 3apsKeHHOr0 KOHJEHCATOPa.
JIBrykeHHe 3apsiKeHHOM YaCTULbI B OZTHOPOAHOM 3JIEKTPHUECKOM TIOJIE.
TexHuyeckne yCTpOWCTBA M TEXHOJNOIMYECKHE ITPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JNIEKTPOCTATHYECKAs 3ALIMTA, 3a3eMJICHHE JIIEKTPONPHOOPOB, KOHIEHCATOPBI, TEHEPaToOp
Ban ne ['paada.

Hemoncmpayuu.

YCTpOHCTBO M MPUHLIAI AEHCTBHS 2JIEKTPOMETPA.

DNIEeKTPUYECKOe MOJIe 3apsKEHHBIX IAPUKOB.

DNEeKTPUYECKOe MOJIe JABYX 3aPsKEHHbIX MJIACTHH.

Mopenb 3eKkTpocTaTiHyeckoro reneparopa (Bau e I'paada).

IIpoBOAHUKY B 3NIEKTPUYECKOM MOJIE.

DIeKTPOCTaTHYECKAst 3aLIUTA.

YCTpoiicTBO U A€HCTBHE KOHAEHCATOPA MOCTOSHHON U NEPEeMEHHOH EMKOCTH.

3aBHCHUMOCTb HJIEKTPOEMKOCTH IUJIOCKOTO KOHIEHcaTopa OT [IUIOLagd IJIaCTHH,
PACCTOSIHUS MEKIAY HUMH U nuanem‘puqecmﬁ NPOHHULIAEMOCTH.

DHeprus 3J1eKTPHUYECKOTr0 MOJIsl 3aps’KEHHOr0 KOHIEHCAaTOopa.
3apsifika U pa3psi/ika KOHJIEHCAaTopa uepe3 pe3nucTop.
Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.
e OueHka CHJ B3aUMOAEHCTBUS 3aPSIKEHHBIX TEJI.
e HaOmoneHue mnpeBpallleHHs] SHEPrUU 3apsOKEHHOTO KOHJEHCATOpa B SHEPrHI0
U3JTyYEHHs CBETOANO/A.
H3yuenue nporekaHus TOKa B LIETH, COAEPIKALIeH KOHOEHCATOp.
e PacnpesaeneHue pa3HOCTH MOTEHLMANOB (HANpsbKEHUs) NMPH MOCIE0BATEIbHOM
COEIMHEHNH KOHJIEHCATOPOB.
e lccnenoBanue paspsina KOHACHCATOPA Yepe3 PE3UCTOp.
Tema 2. Iocmoanustit 21eKkmpudecKuil mox.

Cuna toka. ITocTostHHBII TOK.

YcioBusl Cy1IECTBOBaHMSI MMOCTOSIHHOIO 3JIEKTpHYecKkoro Toka. Mcrounuku toka. Hanpsokenue
Uu3dJC é.

3akon Oma 1S yyacTKa Lernu.

DNEeKTPU4ECKOe COMPOTUBJIEHHE. 3aBUCHUMOCTb CONMPOTHBIEHUS OAHOPOAHOTO NMPOBOJHHMKA OT
ero JUIMHBI U MJIOAAH NONEePEYHOrO CeueHUs . Y IeNbHOE COMPOTUBIIEHHE BEIIECTBA.

[TocnenoBarenpHOe, mMmapannenbHOE, CMELUIAHHOE COEAMHEHHE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuyeckux uenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akoH Jxoyns—JIeHua.
MOIIHOCTb 3EKTPUYECKOro Toka. Teruiosasi MOLIHOCTD, BbleJsieMasi HA PE3UCTOpE.

DJIC u BHYTpEHHEe CONMpPOTHUBJIEHHE MCTOYHMKA TOKa. 3akoH Oma Ui mosiHON (3aMKHYTOI)
9NeKTpuHecKkoi uenu. MomuocTs ncrounuka Toka. Koporkoe 3ambikanue.

Konaencarop B 1ienu noCTOSHHOTO TOKA.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHUE MPOLIECCHI aMMEPMETP, BOJBTMETP, PEOCTarT,
CYETUMK 3JIEKTPUYECKON SHEPTUH.

Hemoncmpayuu.
H3mepeHue Cuiibl TOKA M HaNPSUKEHHS.

HccnenoBaHue 3aBUCUMOCTH CUIIbI TOKA OT HaIpsizKEHUs 1JIs1 pE3UCTOpPA, JIaMIlbl HAKaJIUBaHUA U
CBCTOOAHOAA.

3aBHCHMOCTD COMPOTHUBJICHHUA  HMUIUHAPHYCCKUX MNPOBOOHHKOB OT  OJIMHBI, 101 aIu
MONEpeYHOro CE4YCHUs U MaTepuala.

UccnenosaHue 3aBUCMMOCTH CHJIbI TOKA OT COINPOTUBJICHUS MPU MOCTOAHHOM HallPs’KEHHUU.

anMOG U3MEPEHUE 3HC KOpOTKOC 3aMbIKaHHUE TaJIbBAHHYCCKOI'0 3JIEMECHTA MW OLICHKa
BHYTPEHHEIO COINPOTUBJICHUA.

Cnocobbl coeannenns ncrounnkos Toka, IJIC Garapeii.

HUccnenoBanue pPa3HOCTH NOTEHLHUAJIOB MEXKAY IMOJHOCAMU HMCTOYHHKA TOKa OT CHUJIbI TOKa B
LICITH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomst, RpaAKMUKyM.

HcenenoBanie CMEIIAHHOTO COEIMHEHHsI PE3HCTOPOB.

H3mepenue ynenpHOrO CONPOTHBICHUS MPOBOAHHKOB.

Hccnenosanue 3aBUCUMOCTH CHJTbI TOKA OT HANPSKEHUS [UISl JIAMITbl HAKaJIMBaHUSL.

YBenauuenue npenenaa n3MepeHus: amnepMerpa (BOIbTMETPA).

H3mepenne DJ1C 1 BHyTPEHHErO COMPOTHBIIEHHS UCTOYHNKA TOKA.

Hccnenosanne 3asucumoctu 3JIC rambBaHUYECKOrO JIEMEHTAa OT BPEMEHH TpU

KOPOTKOM 3aMbIKaHHH.

e MHccrnenoBaHue pasHOCTH TOTEHLMANIOB MEXKAY MOJOCAMM HCTOYHHKA TOKAa OT
CHJIBI TOKA B LIETIH.

e lccnenoBaHue 3aBUCMMOCTH TOJIE3HOH MOIHOCTH HCTOYHHKA TOKA OT CHJIbI TOKA.

Tema 3. Toxku e paziuunsix cpeoax.

3)’161(’1';)1/1‘{601(&5! [MPOBOAMMOCTDL pPa3JIMYHbIX BEIUECTB. SJICKTpOHHaﬂ NpOBOAUMOCTb TBépIIbIX
METaJJIOB. 3aBUCUMOCTD COINPOTHBJICHUS METAJIJIOB OT TEMIIEPATYPbI. CBerl’IpOBOﬂHMOCTb.

DnekTpuueckuii Tok B Bakyyme. CBOICTBA 3JIEKTPOHHBIX My4YKOB.

[Monynposoauukn. CoOCTBEeHHAs U MPUMECHAst MPOBOAUMOCTD MOy NpoBOAHNKOB. CBOICTBA p—
n-nepexona. [lonynpoBogHukoBbie TPHOOPHI.



DIEeKTPUUYECKUIT TOK B 3JIEKTPOJIUTAX. DIEKTPONMTHYECKAs AUCCOLMALIMS. DIEKTPOIU3. 3aKOHBI
Dapanes 111 HNEKTPONN3A.

OnexkTpudeckuii TOK B rasax. CamMOCTOATENbHBIH W HECAMOCTOSTENbHBINH paspsia. Paznuunbie
THUIbI CAMOCTOATENBHOTO paspana. Monnus. Ilnasma.

TexHuueckue yCTPOWHCTBA M MPAKTHUYECKOE TMPUMEHEHHE: Ta30paspsoHbIe JIAMIIbI,
3JIEKTPOHHO-JIyueBasi TpyOKa, MOJyNpPOBOIHHUKOBbIE NPUOOpPHI: AMOA, TpaH3UCTOp, (oToamnon,
CBETOIMOJ, TrajibBaHUKa, papUHUPOBAHME MEIH, BbIMUIABKA AJOMUHHS, 3JIEKTPOHHAs
MHUKPOCKOTIHSI.

Hemoncmpayuu.

3aBHCUMOCTb COTIPOTHBIICHHUS] METAJIOB OT TEMIIEPATYPBI.

[TpoBOAUMOCTb 3JIEKTPOJIHTOB.

3akoHbl 35iekTposnnza Papanes.

HckpoBoii pa3psiz 1 MPOBOJAMMOCTb BO3JyXa.

CpaBHeHue NMPOBOAMMOCTH METAJIJIOB U TMOJTY IPOBOHHKOB.

OnHOCTOPOHHSISI MPOBOAMMOCTb AHO/A.

Yuenuueckuit 3kcnepumenm, 1abopamopusie pabomst, NPAKMUKYM.

Habmonenue anexrponusa.

H3mepenue 3apsijia O/HOBAJIEHTHOIO HOHA.

Hccnenosanue 3aBUCHMOCTH CONMPOTHBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATyPhI.
CHsATHE BONBT-aMNEPHON XapaKTePUCTHKU AHOJA.

DuU3HYECKHH NPAKTHKYM.

CriocoObl u3MepeHus: (PU3UYECKUX BEJIMYMH C UCTIOJb30BAHUEM AHAJIOTOBBIX M LIU(PPOBBIX
H3MEPUTENIbHBIX TNPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE H
OTHOCHUTEJIbHBIE  TMOTPEIIHOCTH  u3MepeHuil  (pusuuecknx BenmuuuH. OueHKa TPaHUI]
MOrPELIHOCTEN.

ITpoBeaeHHe KOCBEHHBIX U3MEPEHHI, HCCIIeIOBaHII 3aBUCHMOCTEH (U3NUECKUX BEINYMH,
NpoBepKa NPEeUIOKEHHBIX runotes (BoIOOp M3 padoT, OMMCAHHBIX B TEMATHUYECKHUX pasjelax
«Y4eHnUeCKHI IKCIIEPUMEHT, 1a00paTopHbIe PabOThI, MPAKTUKYM ).

MexnpeameTHbie CBA3H.

Uzyuenne kypca ¢puszuku yrayodnénnoro ypoBHs B 10 kiacce OCyIIECTBISETCS € YUETOM
COZIep/KaTeNIbHbIX MEKIPEAMETHbIX CBf3€il € KypcaMH MaTeMaTUKH, OMOJIOrUMH, XHMMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nowamus, CceA3aAHHbIE € U3VHEHUEM  MEMO008 HAYYHO20
nO3HAHUA: SBIEHUE, Hay4Hbld (akT, runoresa, (U3NYECKas BeIUMYHHA, 3aKOH, TEOpHus,
HaOMIOIeHNe, JKCIIEPUMEHT, MOJEIUPOBAHHE, MOJAEb, H3MEPEHHE, MOrPELIHOCTH H3MEPEHHil,
u3MepHTenbHble npudopsl, uudposas nadoparopus.



Mamemamura: peuienie  cucteMbl  ypasHeHud. JIuneiiHas ¢yHkuus, mnapabona,
runepbona, ux rpaduxy u ceoiictsa. TpuroHomeTpuyeckue GyHKIMH: CHHYC, KOCHHYC, TAHT€HC,
KOTAHIMeHC, OCHOBHOE TPHIOHOMETPHYECKOE TOXKAECTBO. BEKTOpBI M HMX NPOEKIHH HAa OCH
KOOPAMHAT, CJOKEHHE BEKTOPOB.

Buonozun: Mexanudeckoe ABIXKEHUE B XHBOI mpHpozne, Aupdy3ua, ocMoC, TemmooOMeH
’KHBBIX ~ OPraHM3MOB, TeIUIOBOe  3arpsA3HEHHE  OKpy)Kalolleil  cpeabl,  YTHIH3ALMA
OHOOPraHNYECKOrO TOIUIMBA JIs BBHIPAOOTKH «(TEIIOBOH» H 3JIEKTPOIHEPTHH, MOBEPXHOCTHOS
HATAXKECHHUE U Kal’II/IJIJUIprIe SIBJICHHS B npnpo,zle, 3J'leKTpﬂquKI/Ie SIBJIEHHS B >KHBOH HpHpOI[e.

Xumun.: AHCKPETHOEC CTPOCHHEC BCLICCTBA, CTPOCHUC aTOMOB H MOJICKYJI, MOJIb BCLICCTBA,
MOJIApHadA Macca, MoJy4Y€HHE HAHOMATCpUaloB, TCIIJIOBLIC CBOIiCTBa TBélebIX TEII, SKHOKOCTEH H
ra3oB, KHUAKHE KPHCTAJUIBL, 3JICKTPHYCCKHE CBOHCTBA MET AJUIOB,  BJICKTPOJIHTHYECCKAas
AUCCOLHALHS, IFAJIbBAHUKA, 3NICKTPOHHAA MUKPOCKOIIHA.

Teozpagpus: BnaxHoCcTh BO31YXA, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozua: npeodpasoBaHHe ABIKEHUIT C HCTIONB30BAHHEM MEXAHH3MOB, YUET CYXOI0O H
)KHOKOTO TPeHUA B TeXHHKE, CTaTHYeCKHE KOHCTPYKUHH (KPOHIUTEiiH, peléTyaThie
KOHCTPYKLIHH), HCTIONB30BaHHE 3aKOHOB COXPaHEHHS MEXaHWKH B TeXHHKE (THPOCKOI, BOIOMET
H Jpyrue), ABHraTelb BHYTPEHHEroO CropaHmsa, naposas TypOuHa, OBITOBOH XOJONMIBHHK,
KOHAMIHMOHEP, TEeXHOJOTHH TMOJY4YeHHA COBPEMEHHBIX MATepPUajIoB, B TOM 4HCIE
HAaHOMATePUAJOB, W  HAHOTEXHONOTHMH,  SJeKTPOCTaTHYeckas  3alluTa,  3a3eMIIeHHe
3NMeKTpOnpHGOPOB, ra3opa3psaHbIe IAMITBL, TONY IPOBOAHHKOBbIE NPHOOpPLI, FalbBaHHKA

11 KJIACC

Pa3aen 4. JneKTpoAHHAMHKA,
Tema 4. Maznumnoe noie.

B3aumoneiicTBHe NMOCTOAHHBIX MArHHTOB M MPOBOAHUKOB ¢ TOKOM. MarHutHoe noye. Bektop
MarHUTHOW HHAYKUWK. [IpMHUMO Cyneprno3sMUHM MArHUTHBIX TMoned. JIMHWH MarHUTHOH

HHAOYKLOHWH.

MarHuTHOe noje NpPOBOAHHKA ¢ TOKOM (NPAMOro NPOBOJAHHKA, KATYIIKH H KPYTOBOTO BHUTKA).
OneiT JpcTena.

Cuna Amnepa, €€ HanpaBNeHUEe U MOAY Jib.

Cuna JlopeHnia, €€ HanpaBjieHHe H MOAYJb. JIBUXKEHHE 3apAKE€HHOH YaCTHLIBI B OHOPOIHOM
MarHUTHOM roJe. PaGora cunel JlopeHua.

MarHuTHOe rnone B Belectee. PeppoMarHeTHKH, Napa- i AHAMarHeTHKH.
Texnuueckne ycTpoiicTBa U TEXHONOTHUECKHE MPOLECCHl: MPUMEHEHHEe MOCTOAHHBIX MarHUTOB,
NEKTPOMATHUTOB, TECTEP-MYJIBTUMETP, MEKTPOABUraTeNb AKobH, yCKOPUTENN JIEMEHTAPHBIX

YaCTHII.

Hemoncmpauuu.

KapTHHa JTHHUH HHOYKOHHM MArHHTHOIO MOJAd MOJIOCOBOTO U I'IOI[KOBOO6p&3HOI‘0 NMOCTOAHHBIX
MAarHuTOB.

KapTHHa JIMHUHA MarHUTHOM HHAOAYKOWH MOJA AJIHHHOIOC NpsAMOroe npoBOAHHKAa H 3aMKHYTOIO
KOJBLEBOIO MPOBOAHHKA, KATYIKH C TOKOM.



B3aumoneiicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JleiictBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIUTA.

Habmonenne nBuxKeHns Myydka 9J€KTPOHOB B MATHUTHOM TOJIE.

ITpuHuMn AeACTBUS 2MEKTPOU3MEPUTEILHOTO MPHOOPa MATHUTOINEKTPUUECKOH CHCTEMBI.
Yuenuueckuit sxcnepumenm, 1abopamopnsie pabomst, NPAKMUKyM.

HccnenoBaHue MarHUTHOIO MOJIst MOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOHCTB (heppOMAarHeTHKOB.

UccnenoBanue neiicTBus MOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.
Hsmepenue cunbl Amnepa.

H3yuenue 3aBUCUMOCTH CHIIbI AMIIepa OT CHJIbI TOKA.

OnpeneneHne MarHMTHON MHAYKLMU Ha OCHOBE U3MEPEHUs CHJIbl AMriepa.

Tema 5. DaekmpomazHumnas UHOYKYUA.
SBieHue 53JeKTPOMArHUTHOM MHAyKUMH. Ilorok BekTopa MarHuTHOW wuHAyKumMu. DJIC
MHAYKLUWU. 3aKOH 3JIeKTPOMAarHUTHOH uHAykuun Papanes. Buxpesoe snexTpuueckoe moJe.
Toku ®@yxo.
DJIC MHAYKLMHU B MPOBOIHUKE, JABHIKYLLIEMCSl B OJHOPOJAHOM MAarHUTHOM I10JI€.

IIpaBuno Jlenua.

HunykrusHocth., Karymka WHAYKTUBHOCTM B LENM  TOCTOSIHHOrO  Toka.  SIBieHue
camounaykuuu. J1C camounaykumu.

3Hepl"lflﬂ MArHuTHOTO MOJIA KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE TMOJIE.

TexHuveckne yCTpOHCTBA M TEXHOJOTHYECKHE TPOLIECCH: MHAYKLMOHHAS Me4b, COJEHOW.,
3alUTa OT 3JEKTPU3ALIMKU TeJl P ABHKEHUH B MATHUTHOM T10J1€ 3eMJIH.

Hemoncmpayuu.

HabnroneHue siBieHus 3JeKTPOMArHUTHOW WHY KLIUH.

Hccnenoanue 3asucumMocti DJ1C HHAYKLUUH OT CKOPOCTH M3MEHEHMsI MAarHUTHOT'O MOTOKA.
IIpaBuno Jlenua.

ITaneHue MarauTa B aIlOMUHUEBOH (MeHOIM) TpyOe.

SIBneHue CaMOMHOY KLY,

HUccnenosanue 3aBucumocts IJIC caMOMHAYKLNU OT CKOPOCTH H3MEHEHHSI CHJIBI TOKA B LIETTH.



Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomoi, NPAKMUKYM.

Hccnenosanue siBieHUs 31€KTPOMArHUTHON HHAYKLIHH.
OnpeniesieHre WHAYKLMA BUXPEBOI'O MArHUTHOT'O MOJIS.
Uccnenosanue siBNeHUs: CAMOMHIYKLIUU.

COopka Mozenu 3MeKTPOMArHUTHOTO FeHepaTopa.

Pasnen 5. KosieGanusi v BOJIHBI.
Tema 1. Mexanuueckue korebanus.

KonebarenbHast cucreMa. CBoOoiHbIE KOJIEOaHUS.
I'apmonnueckue kosjebGanusi. KnHemMarnueckoe W JIMHAMHUYECKOe ONHMCaHMe. DHepreTuyeckoe
ONnuCaHHE (3aKOH COXPAHEHHsS MEXAaHMYECKOH »Hepruu). BuIBOx AMHAMUYECKOTO OMHCAHUA

FAPMOHHUYCCKUX KOJIeOAHUI U3 UX SHEPTETUYCCKOrO U KHHEMAaTHYCCKOTr O OMMUCAHHUA.

Ammumtyna u ¢asa konebanuil. CBsizb aMIUIMTYAbl KoseOaHMH HMCXONHOW BEJIHYMHBI C
aMIUIUTy AaMU KoJieOaHuil €€ CKOPOCTH M YCKOPEHUSI.

Ilepuoa u wyacrora konedanuil. Ilepuon Manbix CBOOOAHBIX KoOJNeOaHMN MaTeMaTHYECKOro
masitHuka. [lepuon cBoboaHbIX KONeOaHMi MPYKMHHOTO MAasTHUKA.

[Tonsitne o 3aryxawomux konedanusx. Benyxknennoie xonebanusi. Pesonanc. Pe3onancHas
KpuBas. BiusiHue 3aTyXaHusi Ha BUJL PE30HAHCHOM KpUBOii. ABTOKOJIEOaHUSI.

TexHuueckre YCTPOWHCTBA W TEXHOJOrMYECKHE TPOLIECChl: METPOHOM, Yachl, Kayelu,
My3bIKaJibHble HHCTPYMEHTBI, ceiicmorpad.

Jemoncmpayuu.
3anuch K0nedaTeIbHOTO ABHKEHHUS.
Habnronenne He3aBUCHMOCTH NEPHOAA MaJbIX KOIeOaHUH rpy3a Ha HUTH OT aMILUIUTY AbL.

HccnenoBanue 3atyxaoumx kojebaHuil M 3aBHCHMOCTH MepHoAa CBOOOAHBIX KonmedaHWil OT
COIPOTUBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MacCUBHON TpyKMHE C ULeJbk  (opmMHUpOBaHuUs
npezcTaBieHui 00 uaeanbHON MOEIH NMPYKUHHOIO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPrHU NPH KoJeOaHHUsX rpy3a Ha NPy KHHE.
HccnenoBaHue BbIHYKAEHHbBIX KOJeOaHHUII.
Habmonenue pesonanca.

Yuenuueckuil sxcnepumenm, 1aéopamopusie paéomsl, HpaKMUKyM.

Usmepenne nepuona cBOOOAHBIX KOM€OAHUI HUTSIHOTO U MIPYKUHHOTO MAsSTHUKOB.
M3y4deHue 3aKOHOB JBUKEHUS Tesla B X0ze KoJjieOaHHii Ha yIpyrom rnojiBece.
H3yueHne qBUIKEHNUS HUTSIHOTO MAsITHUKA.

IIpeoOpa3oBaHue SHEPruu B MPYKMHHOM MasiTHHKE.

HUccnenosanue yObIBaHMS aMIUTUTY bl 3aTyXAKOIUX KOIEOaHMIT,

HccnenoBanue BbIHYKAECHHBIX KOJeOaHHIA,



Tema 2. Dnekmpomaznummuoie Koiedanus.
Konebarenbubiii  koHTYp. CBOOONHBIE 3JIEKTPOMAarHUTHbie KonedaHWUs B MACATLHOM
konebarensHoM koHType. Dopmyna Tomcona. CBsizb aMIauTyabl 3apsifa KOHIOEHCATOpa C
AMIUTATY IO CHJIBI TOKA B KOIEOATENIbHOM KOHTYpE.
3aKOH COXPaHEHUs YHEPTHH B HIEATbHOM KOIeOaTeIbHOM KOHTYpE.

3myxaroume SJNEKTPOMAarHuTHbLIC KoseOaHMsl. Bb]Hy)KD,eHHble SJIEKTPOMArdMTHLIC KoJieOaHusl.

nepeMeHHbIﬁ TOK. MOIIHOCTD NEPEMEHHOIO TOKaA. AMHJII/IT)’IIHOC 141 ,LleﬁCTBleLIICC 3Ha4YCHUEC
CHJIbl TOKaA W HallpsAXKEHUA INPH pasnwmoﬁ d)opme 3aBHCHUMOCTH NEPEMEHHOIO TOKa OT BPEMEHH.

CunycounpanbHelil MEepPEeMEHHbIN TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa HHIYKTHBHOCTH B
LIETIH CHHY COMJaJIbHOTO MEPEMEHHOTr0 ToKa. Pe3onanc TokoB. Pe3oHanc HanpsokeHui.

Uneanvubiii  Tpanchopmarop. IlpousBoncTso, nepenaua u mnoTpedrieHHE SIEKTPHUECKOH
SHEPruu.

DKOJIOruyecKne PUCKKU TIMpPpH TPOU3SBOACTBE SJIECKTPOSHEPIUH. Kynb'rypa HCITOJIb30BaHUs
SJICKTPOSHEPIHUU B MOBCEAHEBHOM JKH3HMU.

Texnuueckue yCTpoicTBa M TEXHONOTHHYECKHE MPOLECCHI: AJIEKTPUHUECKHH 3BOHOK, I€HEpaTop
NEePEMEHHOrO TOKA, TMHUH JJIEKTPOnepenay.

Hemoncmpayuu.
CBOOOHBIE NEKTPOMArHUTHBIE KOJIEOaHMs.
3aBHCHMOCTb 4aCTOThI CBOOOAHBIX KOJeOaHHii OT MHIYKTHBHOCTH M €MKOCTH KOHTYpa.
OcunILIOrpaMMbl 3JIEKTPOMArHUTHBIX KoJieOaHuil.
['eHepaToOp HE3aTYXArOLIMX JJIEKTPOMATHUTHBIX KOJeOaHH i,
Moziesb 3JIEKTPOMarHUTHOTO FreHepaTopa.
BbIHYKI€HHbIE CHHYCOMAANIbHBIE KOJIEOaHMsI.
Pe3ucTop, KaTyluiKa HHIY KTUBHOCTH W KOHIEHCATOP B LIENHU MEPEMEHHOr0 TOKA.

Pe3onanc IpH MNOCJICAOBATCIBHOM COCAUHCHUH PE3UCTOPA, KATYWIKH HHAYKTHBHOCTH H
KOHACHCATOpa.

YeTpolicTBO M MPUHLMI JeHCTBUA TpaHCchopmaTopa.

Mopenb AMHUH 3EKTPONEPEnadH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomst, RPAKMUKYM.

e Hsyyenue TpaHcdopmaropa.
e lccrnenoBaHue mepeMEHHOrO TOKA 4Yepe3 MOC/IeA0BATeNIbHO COSAMHEHHBIE KOHAEHCATOP,
KaTyLIKy ¥ pe3rcTop.



e HalmoneHune 31eKTPOMAarHUTHOTO PE30HAHCA.
e Hccnenosanue paboThl HCTOYHHUKOB CBETA B LIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbIE BOTHBL.
MexaHu4yecKkie BOJIHBL, YCJIOBUSI MX pacrnpoctpaHeHus. IlorepeyHbie U NPOIOJIbHBIE BOJIHBI.
Ileprion, CKOPOCTb pacnpoOCTpaHeHHss M JUIMHA BOJIHBL CBOHCTBA MEXaHHYECKUX BOJIH:
OTpakeHHe, mpesoMieHue, uuTephepeHuns u AudpaKius.
3Byk. Cxopocts 3ByKa. ['pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsA3HEHNE OKPYIKAIOILEH CPEbL.

DNIEKTPOMArHUTHbIE BOJIHBL. Y CJIOBHS H3JIy4YEHHS 3JIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHEHTALsI BEKTOPOB B 3JIEKTPOMArHUTHOI BOJIHE.

CarolicTBa 3J€KTPOMarHUTHBIX BOJIH: OTPAKEHHUE, MPETOMIIEHHE, NOpU3aLus, HHTepdepeHLus
u audpaxmms.

[Ikana snexTpoMarHuTHBIX BOJH. [IpumMeHeHne 31eKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHIMNBI panUOCBs3N U TeNeBUACHU. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHHE OKPYIKAKOLIEH CPebl.

TexHuueckue yCTpoHCTBA U MPAKTUYECKOE MPUMEHEHHE: My3bIKaJIbHbIE MHCTPYMEHTBI, paaap,
PaaHONIPUEMHUK, TEeNeBU30p, aHTeHHa, TenedoH, CBYU-neub, yibTpa3sByKOBas AMArHOCTHKA B
TEXHHKE U MEIULITHE.

emoncmpayuu.

OO6pa3oBaHue U pacpoOCTPAHEHHE TIONEPEUHBIX H MPOAOIBbHBIX BOJIH.

Konebmowmeecs Te10 kak HCTOUYHUK 3BYKa.

3aBHCUMOCTD IJTHHBI BOJIHBI OT YaCTOTHI KOJEOaHHH.

HaOmonenne orpaykeHus 1 MPEJIOMICHHS MEXaHUYECKHX BOJIH.

Habmonenune nnreppepenunn u qudpakuny MEXaHUYECKUX BOJIH.

AKyCTHUYECKHIH PE30HAHC.

CaoiicTBa yJbTpa3ByKa v €ro npuMeHeHHe.

Ha6m0)1eﬂue CBA3HU 'POMKOCTH 3BYKa W BbICOTBI TOHA C aMnnm'ynoﬁ Y YaCTOTOM KoJieOaHMI.

HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKeHUE, NPENOMJICHHE, MNOJspH3aLus,
nudpakuus, HHTephepeHLus.

OOGHapyxenue HHPPaKPaCHOTO U yALTPA(YUOIETOBOTO U3y YEHHI.
Vuenuueckuit sxcnepumenm, 1a6opamopusie pabomot, HPAKMUKYM.

e M3ydeHue napamMeTpoB 3BYKOBOI1 BOJIHBL



e l3yyeHue pacnpoCTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IMPOCTPAHCTBE.
Tema 4. Onmuka.

IlpsmonuHeiiHoe pacrnpocTpaHeHue cBeta B ofgHopozaHol cpexpe. Jlyu csera. Toueunbii
HCTOYHHK CBETA.

OrpakeHue cBera. 3akoHbl OoTpakeHusi cBeta. [locTpoeHne n3o0pakeHUil B MJIOCKOM 3epKaJe.
Cdepuueckue 3epkana.

ITpenomnenue cera. 3akOHbI NpesoMiieHUs: cBeta. AOCOMIOTHBIN IMOKa3aTesb NMPeIoMIeHHs.
OTtHOCHTEIbHBII NMOKa3aTenb npenomiaeHus. [10CTOAHCTBO 4aCcTOThI CBETAa U COOTHOLIEHHE AJINH
BOJIH TIPH TEPEexXoae MOHOXPOMATHYECKOrO CBETa 4epe3 IPaHMlly paszena JIAByX ONTHYECKHX
cpen.

Xon nyuyeit B npusme. JJucniepcust ceera. CroxHbIi cocras Oenoro ceera. Liper.

ITonHoe BHyTpeHHee oTpaskeHue. I1penenpHplii yros noJiHOro BHyTPEHHEro OTPaKeHMUsI.
CobGuparomne u paccenBaroiiue JuH3bl. ToHKas jguH3a. DPOKYCHOE pacCTOsSHHE M ONTHYECKas
CHJIa TOHKOMH JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO PacCTOSIHUS TOHKOH Chepuyueckoii JHH3BI OT eé
reOMETPUH U OTHOCUTEIbHOTO MOKA3aTest MPETOMIICHHUS.

@opmya TOHKOM JHH3bL Y BEIHUEHHE, 1aBAEMOE JIMH30M.

Xoa syda, MPOUIEAIIEro JUH3Y MO NMPOU3BOJIEHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOH OCH.
ITocTpoenue 1300pakeHui TOYKH 7 oTpeska npsAMOit B coOuparoumx
1 PACCEHBAIOLINX JINH3AX U UX CHCTEMaXx.

OnTtuueckne npudopsl. Pazpemaromas cnocodHocTs. I'1a3 kak onTuyeckast CucTeMa.

[Ipenensl npUMEHUMOCTH FEOMETPHHYECKON ONTHUKH.

Bonnosast ontuka. Murepdepenuns csera. Korepentnele uctounuku. Ycaosust HaOmoOAeHUs
MaKCUMyMOB W MHUHHUMYMOB B MHTePQEPEHLUMOHHON KapTHHE OT JBYX KOIepeHTHBIX

HCTOYHHUKOB. Hpumepbl KJIACCUYECKHX l/lHTep(bepeHl.lldOHHle CXEM.

Judpakuus ceera. JludppakuuoHHas periérka. YcioBue HaONOJIEHHs TIJIaBHbIX MaKCHMYMOB
MpH MaJeHUH MOHOXPOMATHYECKOTO CBETA HA TU(PPAKLIHOHHYIO PELIETKY.

Ionsipusanus ceera.

TexHuueckue yCTPONCTBA M TEXHOJOTMYECKHE TMPOLIECCHI: OYKH, JyTMa, TMEePUCKO,
¢oroanmnapar, MHKPOCKOI, MNPOEKLHOHHbIH amnmnapar, NpPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, AU(PPAKIHOHHAS PEIIETKA.

emoncmpayuu.

3aKOHbI OTPAXKEHHS CBETA.

HccnenoBanue npenoMiaeHHs CBETa.

Habmonenue noaHOro BHyTpeHHEro oTpaxeHus. Monenb cBeToBoaa.

HcenenoBanne Xxona CBETOBBIX IMy4YKOB Y€pPe3 MIOCKONApaIebHyIO MJIaCTUHY U IPH3MY.



Hccnenosanue CBOMCTB M300pakeH i B JIMH3AX.

Mozenu MUKPOCKOITa, TeJIeCKOTa.

Habunonenue nHTepdepeHIm ceTa.

HabmoneHue 1BeTOB TOHKUX TUIEHOK,

Habmonenue nupakipu cera.

Wzyvenne nudpakuMOHHON PeIETKY,

Habmonenue audpakiOHHOTO CIEKTpa.

Habmonenue nucnepcun ceera.

Habmonenue nonspuzanuu ceera.

[TpumeHeHe MONISIPOH/IOB IS U3yYEHHs MEXaHUYECKUX HAIPSKEHMUIA.
Yuenuueckuit axcnepumenm, 1abopamopusie pabomst, NPAKMUKYM.

e HM3mepeHue nokasaTes NPEIOMICHUS CTEKIA.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PACCTOSIHMSI OT BellecTBa (Ha MpUMepe
JKUJIKUX JIUH3).

Usmepenne (OKyCHOTO pacCTOSHUS PACCEMBAIOLINX JIHH3.

ITony4enue n3o0pakeHus B CUCTEME M3 IJIOCKOTO 3epKaJia U JIMH3BI.

[Monyuenune n3oOpaskeHusi B CHCTEME U3 IBYX JIMH3.

KoHcTpyHpoBaHue TeNeCKONMUYeCKUX CHCTEM.

Habmonenne audpaxuun, narepdepeHunn 1 noisipusaliiy CBeTa.

Uzyuenne nonspusaniy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH AUJIEKTPHKA.
H3yuenue uHTephepeHLInH J1a3epHOro U3JTyueH s Ha ABYX LUEJIsX.

Habnronenue qucnepcun.

HaGuroneHue u uccnenosanue AUQpakLIMOHHOIO CIIEKTPa.

H3mepenne aiuHbI CBETOBOH BOJIHBIL.

ITonydyeHne crekTpa W3JIy4eHHUs CBETOAMOJAA TNPU MOMOIM AU(PaKLMOHHON
PELIETKH.

Pa3nen 6. OcHOBBI CIELHAIBLHOH TEOPHH OTHOCHTEJILHOCTH.

I'paHnubl mpUMEHMMOCTH Kjaccuueckon MexaHuku. [loctynatel cneumanpHOM Teopuu
OTHOCHUTEJIBLHOCTH.

[TpocrpancTBeHHO-BpeMeHHON uHTepBai. [Ipeobpasosanus JlopeHua. YcnoBue MpUUUHHOCTH.
OTHOCHUTEIBHOCTb OJJTHOBPEMEHHOCTH. 3aMe/UIeHHe BPEMEHH U COKPAaLlEeHHE JJTNHBI.

3Hepl"l/lﬂ U UMITYJIBC peJISITI/IBl/ICTCKOﬁ YaCTULbI.
CBsi3b Macchl ¢ 3Heprueﬁ U UMITYJIbCOM pemmsuc*rcxoﬁ YaCTHULBI. 3Heprnﬂ ITOKOs.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKUE TPOLIECCHI:  CIYTHUKOBbIE TPHEMHUKH,
YCKOPUTENH 3aPsAKEHHBIX YaCTHLL.

Y4aennueckuii 5KCnepuMEHT, 1a00paTOpHbIE PAOOThI, MPAKTHKYM.



Onpenenenue uMIyJbca W 3HEPrUU PEISITUBUCTCKMX 4YacTul (rmo dororpadusiMm Tpekos
3apH)KeHHbIX 4YaCTHULl B MATHUTHOM HOJIe).

Pazaen 7. KBantoBas pusuka.
Tema 1. Kopnyckyaspno-60,1H060i Oyaiu3m.

PaBHOBecHOE TemyioBOe H3jyueHHE (H3jydeHHe aOCOMIOTHO YEPHOrO Teya). 3aKOH CMEIIeHHs
Buna. I'unoresa [Inanka o kBaHTax.

DOTOHBI. DHEPrusi 1 UMIYJIbC POTOHA.

®orospdexr. Onwitel A. I'. CroneroBa. 3akonbl porodsddexkra. YpaBHenue DiHIITEHA IS
doroaddexra. «Kpacuas rpanuna» poroadpexra.

JlaBneHue cBeta (B YaCTHOCTH, JABJIEHME CBETa HA aOCONIOTHO MOTIOMIAIOUIYI0O U aOCOMOTHO
oTpakaroiyro nopepxHocts). Onbirsl [1. H. JleGenepa.

BonHoBble cBoiicTBa yacTul. BonHbl ne bpoiins. JnvHa BosnHbl e bpoiins u pasmepsl odnactu
JIOKaJM3aumMu  JBUKyLlecss vactuubl. KopnyckynsipHo-BoaHOBOH ayanusm. Jludpakums
JJEKTPOHOB Ha KPUCTAJIIAX.

Cneunduka nzmepenuii B Mukpomupe. CooTHoweHus HeonpenenéHHocreii [ eitsendepra.

TexHuueckue yCTPONWCTBA M TEXHOJOTMYECKHE TMPOLECCHI CHEKTPOMETP, (OTOIJIEMEHT,
(doronaTuMK, TYHHEJIbHbIH MUKPOCKOII, COJIHEYHasi OaTapesi, CBETOIMO/.

emoncmpayuu.
DoTo3(hdexT Ha yCTaHOBKE C LIMHKOBOH MIIACTHHOM.
HccnenoBanue 3ak0HOB BHeLIHEro Gorodddexra.
Hccnenosanue 3aBUCUMOCTH COMPOTHUBIIEHHUS MOJYTPOBOJHMKOB OT OCBELIEHHOCTH.
Ceeroauon.
Conneunas Oatapes.
Yuenuueckuit 3kcnepumenm, 1abopamopnsie padomst, NPAKMUKYM.
e Hccnenosanue Goropesucropa.
e Msmepenue nocrosiHHol [Tnanka Ha ocHoBe uccnenoBanus porosddexra.
L I/ICCJ'leIIOBaHHe 3aBUCHMOCTH CHJIbI TOKA qepe3 CBE€TOOUOO OT HaHpﬂ)KCHHH.
Tema 2. Qusuka amoma.

OmbITHI MO UCCNIENOBAHMIO CTpoeHus atoMa. [lmanerapuas mozenb atoma Pesepdopaa.

IToctynatsl bopa. U3nyuenune u norsoieHne (OTOHOB MPH MEPEXOie aToMa C OAHOrO YPOBHs
SHEepPruM Ha APYTroii.

Bunpl cniektpo. CniekTp ypOBHElH 3HEPruu aroMa BOJ0pO/ia.

CrnoHTaHHOE U BBIHY:KIEHHOE U3yueHue csera. Jlaszep.



TexHuyeckue  yCTpPOMCTBA M TEXHOJIOFMYECKUE  TMPOLECChl:  CHEKTPajbHbIH  aHaIU3
(criekTpoCKoOM), 1azep, KBAHTOBBINH KOMIBIOTED.

Hemoncmpayuu.
Mopnens onsita Pesepdopna.
HabmoneHnue nuHeHuaThIX CIEKTPOB.
YCTpONCTBO U ACHCTBHE CUETUYNKA MOHU3UPYIOILUX YaCTHLI.
OnpeneneHue AMUHBI BOJTHBI JIA3PHOTO U3JTyYEHHUS.
Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, NPAKMUKYM.
e HaOmroneHue JIMHEHYATOrO CrIEKTpa.
e HccnemoBaHue cChekTpa pa3pekeHHOrO AaTOMapHOro BOXOPOJAa W HU3MEpeHue
noctosiHHOM Pundepra.

Tema 3. Quzuka amommnozo ll()[)(l U dIeMEeHMAPHbBIX Hacmuy.

HyknonHass monenb sigpa I eiizenOepra—MBaHeHko. 3apsin siipa. MaccoBoe 4YHCIIO sifpa.
H3oTorbi.

PanuoaktuBHOCTb. Ausb(a-pacnman. DNEeKTPOHHBIH W MO3UTPOHHBIH Oera-pacman. [amma-
H3JIy4EHUE.

3aKkOH paAMOaKTMBHOrO pacmana. PanumoakTuBHbie wu30oTOnmbl B mpupoxe. (CBoiicTsa
HOHM3MPYIOLLEro u3nyueHus. BiusiHue painoakTHBHOCTH Ha JKMBbIE OpraHu3Mbl. EcrecTBeHHbII
¢doH uznyuenus. Jlozumerpusi.

DHeprus CBA3HM HYKJIOHOB B siape. SAnepusie cunbl. [edext macco sapa.

Anepusie peaxuuu. [enenme u cunrtes spep. Anepuoie peaxktopsl. [IpoOnemer ynpasasemoro
TEPMOSIAEPHOTO CHHTE3a. DKOJOTUYECKUE ACTIEKThI PA3BUTHS SAEPHON YHEPTeTUKH.

MeTOIlbI PErTUCTpaliii U UCCICOOBAHUA 3JICMCHTAPHBIX YaCTHLI.

dyHaaMeHTallbHble B3auMoaehcTBus. bapuoHbl, Me30Hbl U Jsentodbl. IIpeacrasieHue o
CrannaprHoii Mozenu. KBapk-riirooHHast MOJIeJb aIPOHOB.

®usuka 3a npeaenamu CranaapTHoi Moaenu. TéMHast MaTepusi U TEMHAsi SHEPTHUS.

EnuHCTBO (hM3MYECKO KapTHHbBI MHpA.

TexHuyeckue yCTpPONCTBA M TEXHOJNOTHYECKHE NPOLECCHI OO3UMETp, kamepa Buibcona,
ANEPHBIH  PEaKTOp, TEPMOAAEPHBII peakTop, aTtomHas OomOa, MAarHUTHO-PE30OHAHCHAs

Tomorpadus.

Yuenuueckuii 3xcnepumenm, 1abopamopmsie



Pazaen 8. 3n1eMeHTbI ACTPOHOMHH H AcTPOoQH3HKH.

DTanel pasBUTUA acTpoHOMMH. IIpHKIaZHOE H MMPOBO33pPEHUECKOE 3HAUEHHE ACTPOHOMHH.
ITpuMeHHMOCTDb 3aKOHOB (PH3HKH 1151 OOBACHEHHS NPHPOABI KOCMUYECKHX OOBEKTOB.

Meroael  acTpOHOMMHYECKMX — HMCCNeAoBaHMH. COBpEMEHHbIE  ONTHYECKHE  TEJIECKOMbI,
PaHOTEIECKOIbI, BHEATMOC(EPHAS ACTPOHOMUA.

Bun 3pé3gHoro HeGa. Co3pe3aus, ApKHe 3BE3MbI, MIAHETBI, X BUAMMOE ABH)KEHHE.

ConHeyHas cucTeMa.

Connue. ConHe4Has akTHBHOCTD. HicrouHuk sHepruu ConHUa U 3BE31.

3BE30bI, UX OCHOBHBbIE XapaKTEpPHCTHUKH. JuarpaMMa «CMeKTpasibHbIH KIacC — CBETHMOCTDBY.
3BE37BI IVIABHOH MOCNEAOBATEILHOCTH. 3ABHCHMOCTh «MacCa — CBETUMOCTD» JJIs 3BE€3/ INIABHOH
NOCNENOBATENPHOCTH, BHyTpeHHee crpoeHue 3Bé3a. COBpeMeHHBIE TMPENCTABJICHHS O

NPOHUCXOKOCHHHN H 3BOJIOUUH ConHua H 3B€31. ITanbl ;KM3HH 3BE31.

Mneunbiii ITyts — Hawa [anakrtuka. [onokenne u npuwkeHne ConHua B Iamakrtuke. Tumnbl
rajakTuk. PaguoranakTuku U kBasapbl. YépHble ObIphl B AOPaX TaJaKTHK.

Bcenennas. Pacinpenne Beenennoii. 3axon Xab6na. Pazberanue ranaxtuk. Teopus Bonbmoro
B3pbIBaA. PenkTOBOE H3NMyUeHHE.

Macwtabnas crpyktypa Beenennoi. Meraranakruka.
HepeméHHble npodneMel aCTPOHOMHH.

Yuenuueckue nabarwoenun.

Habnionenus  3Bé3gHoro Heba  HEBOOPYKEHHBIM TJIa30M € MCIOJIb3OBaHUEM
KOMIMBIOTEPHBIX MPHIOKEHHI AN OnpedeNeHusA TOJNOoXeHHs HeOecHbX O0ObeKTOB Ha
KOHKPeTHYIO ATy OCHOBHBIE CO3Be3/11sA CeBEPHOro MoNyapus 1 sipKye 3BE3/bl.

Habnropenus B Teneckon JIyHel, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUIEHHUIT.

Ou3nUeCKHA NPAKTHKYM,

Cnocobb1 n3MepeHys GU3NYECKHX BEIUYHH ¢ HCIOIB30BAHHEM aHAJIOrOBBIX H LH{PPOBBIX
HU3MEPUTENbHBIX TMPUOOPOB H  KOMIBIOTEPHBIX OATYMKOBBIX CHCTEM. AOCOMIOTHbIE U
OTHOCHUTENbHBIE TOTPEIHOCTH  H3MepeHHil  (u3uueckux BenuuuH. OUeHKa TpaHHL
MOTPELIHOCTEH.

[TpoBeneHHe KOCBEHHBIX U3MEPEHMUIA, HCCIIEAOBAHHI 3aBHCUMOCTEH (PU3MIECKUX BEJIUYHH,
NpPOBEPKa MPEIMKEHHBIX THIOTe3 (BRIOOP M3 paboT, ONMHCAHHBIX B TEMAaTHYECKHX pa3nesax
«Y4eHHYeCKHIi SKCTIepUMEHT, labopaTopHbie paboThl, MPAKTUKYM» ).

Oto0maromee NOBTOPEeHHE.

OGoluieHHe W CcHUCTeMaTH3alUWsA coOep:kaHusA  pasmenoB  Kypca «MexaHukay,
«MonexynspHasi GU3HKA U TEPMOIUHAMHKA», «nekTpoanHaMuka», «KonebaHus u BOJHBIY,

«OCHOBBI CMELHAJIBHOH TEOPHH OTHOCUTENBHOCTH», «KBaHTOBasi ¢u3uka», «IJIE€MEHTbI
ACTPOHOMHH U aCTPOPUIUKU».



Pone pu3uKM M aCTPOHOMHUM B SKOHOMHYECKOH, TEXHOJOrMYECKOH, COLMaJbHON W
ITHYECKOH c(epax HeATeNbHOCTH 4YeNOBEKa, pPOlb MU MeCTO (U3MKM U ACTPOHOMHH B
COBPEMEHHOH HAay4HOH KapTHHE MHpA, 3HAYEHHE OMHCATENILHONH, CHCTEMaTH3UPYIOLIEH,
OOBSCHUTENILHON M NMPOrHOCTUYECKON (DYHKLMIH (PU3UYECKON TEOPHH, POJIb (PU3HUUYECKO TEOpHH
B (DOPMHUPOBAHMU MPEACTaBICHUIH O BU3MYECKON KapTHHE MHUpPA, MECTO (PU3UYECKON KapTUHBI
MHpa B 001IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHI O TIPHPOIE.

MexnpeameTHbie CBA3H.

H3zyuenne xypca ¢pusukn yrayonénnoro yposusa B 11 kiacce OCyIecTBisieTcsi ¢ y4éTom
COZlep/KaTENIbHBIX MEXKIPEJMETHBIX CBA3€il € KypcamMH MaTeMaTuKW, OWOJOruM, XHMHH,
reorpa®uu ¥ TEXHOJIOTHH.

Mesicnpeomemusie  NOHAMUA, C6A3AHHBIE € HU3PHEHUEM  MEMO008  HAYHHOZ0
nO3HAHUA: SBIIEHUE, Hay4yHbld (akT, runoresa, (uU3NYecKas BeIUYHHA, 3aKOH, TEOpHs,
HaONIOIeHHe, SKCIIEPUMEHT, MOAETHPOBAaHHE, MOJENb, U3MEPEHHE, MOTPELIHOCTH M3MEPEHHI,
u3MepHTenbHble npudopsl, Ludposas nadboparopus.

Mamemamurka: pemenue cucrembl ypaBHeHuil. TpuroHomerpuueckue QyHKLMU: CUHYC,
KOCHHYC, TaHI€HC, KOTAHIe€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BekTopel nm ux
MPOEKLMH HAa OCH KOOPAMHAT, CJIOXKeHHEe BEeKTOpOoB. IIpou3BoaHbIe 3NEMEHTAPHBIX (YHKLIHI.
[Tpusnaxu nogoOus TpeyroNbHUKOB, ONpeeIeHHe MIOWAAN MIOCKUX GUryp u o0béma Ted.

buonozun: snextpuyeckue siBJI€HUS B JKMBOH INpHUpoje, KoseOaTenbHble NBHKEHHs B
KMBOW  TPUPOJE,  SKOJOrMYECKHEe  PUCKM  TPU  TPOM3BOJACTBE  3JIEKTPOIHEPIHUH,
JJEKTPOMArHUTHOE 3arpsA3HEHHE OKPYKAIOIIEH Cpeabl, yJAbTPa3ByKOBas JUArHOCTHKa B
MEIULIUHE, ONTHYECKHE ABJICHUS B JKUBOW MPUPOLE.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAIMYECKass CTPYKTypa TBEPABIX TeEJ,
MeXaHH3Mbl 00pa30BaHUsl KPUCTAJTNYECKON PELIETKH, CIIEKTPaIbHbIA aHAJIU3.

TI'eocpacpun: marnuTHbie montoca 3eMiM, 3aJi€KHM MarHUTHBIX pyad, GOTOCHEMKA 3€MHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonocus: npuMeHeHHe MOCTOSHHBIX MAarHUTOB, HJIEKTPOMATHUTOB, JJEKTPOABUTATEIb
SxoOu, reHepaTop MNEPEMEHHOr0 TOKA, HWHAYKLMOHHAS TM€4b, JIMHUU DJIEKTpornepenad,
JJIEKTPOJIBUIaTeNb, pajap, paJUONpPUEMHHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus,
YJIbTPAa3ByKOBasi AMAarHOCTHKA B TEXHHKE, NPOEKLUMOHHBIA anmnapar, BOJOKOHHAas OITHKA,
conHeuHasi OaTtapes, CIly THUKOBBIE PHEMHUKH, sAePHAs YHEPreTHKA U DKOJOTHYECKHUE aCTIeKThI
€€ pa3BUTHSA.

[TNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 ®H3UKE HA YPOBHE
CPEJTHEI'O OBIIETO OBPA30BAHUAIMYHOCTHBIE PE3YJIbTATBI

JJUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHs yueOHOro npeamera « @usukay JOJKHBI OTpakaTh
FOTOBHOCTb U CIOCOOHOCTb OOYHAIOIIMXCS PYKOBOACTBOBATBHCSA CHOPMHPOBAHHON BHYTPEHHEIT
NMO3ULIMENH JIMYHOCTH, CHCTEMOII LEHHOCTHBIX OPHWEHTALMH, TMO3UTHBHBIX BHYTPEHHHUX
yOeKIAeHW, COOTBETCTBYIOLUUX TPAAMLIMOHHBIM LIEHHOCTSIM  pPOCCHiiCKOro oOluecTsa,
paciuupeHre KU3HEHHOIO ONbITa U OMNbITa JEATEbHOCTH B NMPOLECCe peaju3aldi OCHOBHBIX
HAMpaBJICHUI BOCIUTATENbHON AEATENbHOCTH, B TOM YUC/IE B YaCTU:

FPAKAAHCKOr0 BOCNIHTAHUSA:



c(hOpMHPOBAHHOCTD TPAXKOAHCKON MO3ULMH OOYYarolerocss Kak akTMBHOTO H OTBETCTBEHHOTO
4JIeHA POCCHHCKOro 00IIecTsa;

OPHHATHE TPAJAHIHOHHBIX  OOIIEYENIOBEYECKUX TIYMAHUCTHYECKHX M JI€MOKPATHYECKHX
LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYIO HEATENBHOCTb B HHTEpecax TIpa)kdaHCKoro oOLIecTBa,
y4YaCTBOBATH B CAMOYIIPABJIEHHH B 00pa3oBaTeNbHON OpraHH3almy,

YMECHHUC B3allMOHeﬁCTBOBaTb ¢ COLHAJIBHBIMH HHCTHTYTAMH B COOTBETCTBHH C HX d)yHKI_lI/I}IMI/I H
Ha3HaYCHHUEM,;

FOTOBHOCTb K T'YMAHHTapHOH U BOJIOHTEPCKOH AESTENbHOCTH.

NATPHOTHIE€CKOI0O BOCITHTAHHA:

chOpMHPOBAHHOCTL POCCHICKOIT IPaXJAHCKOH HASHTHYHOCTH, ATPHOTH3MA,
LIEHHOCTHOE OTHOLIEHHE K IOCYAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHHAM POCCHHCKUX YUEHBIX B
o0nacTu GU3MKH H TEXHHKE.

AYXOBHO-HPABCTBCHHOI0 BOCMHTAHHAL

c(hOpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMA, 3THUECKOTO MOBENSHNS,

CrOCOOHOCTE OLEHHBATh CHUTYalLHMIO M NMPHHUMATb OCO3HAHHbIE PeLUeHHs, OPHEHTHPYAChH Ha
MOPAJIbHO-HPABCTBEHHBIC HOPMBI H IEHHOCTH, B TOM YHCJIC B ACATC/IBHOCTH y‘{éHOPO;
OCO3HAHHE JIMYHOTO BKJAA4 B NOCTPOEHHE YCTOHUMBOro Oy aymero.

ICTETHYECCKON0O BOCMHTAHNA:

3CTETHYECKOe OTHOLIEHHE K MHpPY, BKJOYasd 3CTETHKY HAy4yHOTO TBOPYECTBA, MPHCYLUETrO
(busnueckoii HayKe.

TPYAOBOro BOCMHTAHHAL

HHTEPeC K paszandHbiM chepam npodecCHOHaNbHONH AeATENBHOCTH, B TOM YHCIE CBS3aHHBIM ¢
¢bu3HKOil U TEXHUKOH, yYMEHHE COBEpLIaTh OCO3HaHHbIA BeIOOp Oyaymed mnpodeccun u
peaNH30BbIBATb COOCTBEHHBIE ;KH3HEHHBIE TUIaHBI,

TOTOBHOCTb H CHOCOOHOCTE K 00pa3oBaHUIO H camMooOpa3oBaHHIO B oOJNacTH (U3UKH Ha
NPOTKEHUH BCEH XXU3HMU.

IKOJOTHYECKOro BOCNHTAHHSA

CHOPMHPOBAHHOCTE  HKOJIOTHYECKOH  KyJNBTYPB,, OCO3HaHHE rNoOaJBHONO  Xapaxkrepa
IKONIOTHUECKUX MpodJiem,

TUIAHHPOBAHHE W OCYLUECTBJEHHE ACHCTBHI B OKpyKalollel cpele Ha OCHOBE 3HAHMA LeNeit
YCTOMYHBOTO Pa3BUTHA YEJIOBEUYECTRA,

paclIMPEeHHEe ONBITA ACATEIBHOCTH 3KOJOrMY€CKOH HANMpPABJIEHHOCTH HA OCHOBE HMMEHOLIMXCS
3HaHUi 1o pusuxe.

HE€HHOCTH HAYYHOI0 NO3HAHHAL

c(pOPMHPOBAHHOCTD MHPOBO33PEHHsA, COOTBETCTBYIOILETC COBPEMEHHOMY YPOBHIO Pa3BUTHS
(hu3HUeCKOi HayKH;

OCO3HAHHE LEHHOCTH HAY4YHOH MAEATENBHOCTH, T'OTOBHOCTH B MPOLECCe H3YUEHHs (PUHKH
OCYLUECTBJIATE MPOSKTHYIO H UCCAEAOBATENBCKYIO AeATENbHOCTb HHOAWBUAYANbHO U B IPyIIIe.

METAIIPEJIMETHBIE PE3YJIBTATBI



IMo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YueOHbIe AeficTBHSA
ba3oBble JIoru4YecKHe AeHCTBHA:

CaMoCTOSITENIbHO  (DOPMYJIUPOBaTh M aKTyalW3upoBaTh MpodieMy, paccMarpuBaTh €€
BCECTOPOHHE;

OTIPEAENsTh LEJIH AEITEIbHOCTH, 3aaBaTh MapaMEeTPbl U KPUTEPHUH WX JOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYMS B paCCMATPUBaEMbIX (DU3MUECKHX SIBJICHHSX;
paspabaTbiBaTh IJIaH pelieHusi MpobjiemMbl ¢ yU4éTOM aHajk3a MMEHOIIMXCS MaTepUalbHbIX M
HEMATePHUAbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B 1€STEIILHOCTD, OLIEHHBATH COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLIEHHBATD
PHMCKHM TMOCIIEICTBHIT AeSITEIbHOCTH,

KOOPAMHUPOBATHL M  BBIMOJHATHE paboTy B  YCJAOBHSX PEANbHOTO, BHPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/IEHCTBHS,

pa3BHBATh KPEaTHBHOE MBILIEHHE MTPH PELIEHHH JKU3HEHHBIX MPOoOIeM.

ba3oBbie HecienoBaTeibCKHe JeHCTBUS

BJIQJIETh HAYYHOIH TEPMUHOJIOI e, KIFOUEBbIMU MOHATHSIMU U MeTOJaMH (PU3HUYECKOI HAyKH;
BJIaIETh HaBbIKAMHU Y4eOHO-UCCIIEA0BATEILCKON U MPOEKTHOMN eATeIbHOCTU B 001aCTH (hHU3UKH,
CMOCOOHOCTBI) M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOHCKY METONOB peLIeHHs 3aaad
(bu3nueckoro copepKaHus, MPUMEHEHHIO PA3JIMYHBIX METOIOB MO3HAHUS,

BJaJIeTh BHJAAMHU JIEATENLHOCTU I10 TMOJYYEHUIDO HOBOIO 3HAHUs, €ro UHTEpPIpeTaLuH,
npeodpa3oBaHUI0 M TPUMEHEHUIO B Pa3jIMYHbIX Y4eOHbIX CHUTyaLMsiX, B TOM YHUCIE TMpH
co3fgaHuu yueOHBIX MPOEKTOB B 001aCTH PUBHKH;

BBISIBJISATh MPUYMHHO-CICACTBEHHBIC CBA3U W aKTyaJIUu3UpPOBAaTh 3afa4dy, BbIABUIaTb THIOTE3y €€
peLeHMs], HaXOAUTh apryMEHTHI JUIs 10Ka3aTeNbCTBA CBOUX YTBEPKIACHUMH, 3a/1aBaTh NapaMeTpbl
U KPUTEPUU PELUEHUS,

AHAIM3UPOBATH IMOJTYYEHHBIE B XOJ€ PELICHUs 3a7a4M PE3yJIbTAaThl, KPUTUYECKH OLICHMBATh MX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSAX,

CTaBUTh M (POpMYJIMpOBaTh COOCTBEHHbIe 3ahadu B 0Opa3oBaTEeNbHON AESTEIbHOCTH, B TOM
YUCJIe NPU U3yYeHUH (PU3UKH;

NaBaTh OLIEHKY HOBBIM CHTYALMsM, OLIEHHBATH MPHOOPETEHHBII OMBIT,

yMETb MEPEHOCUTh 3HAHUS TI0 (PU3HKE B MPAKTHUECKYIO 00JaCTh )KU3HEAEATETbHOCTH,

yMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHbIX 00nacTeii;

BbI/IBUI'aTh HOBbIE UEH, MPeJIaraTb OPUrMHAJbHbIE MOAXO/bI U PELUEHUS,

CTaBUTb MPOOJIEMBI U 33a4H, JOMYCKAIOLINE aTbTePHATUBHBIC PEIICHUS,

PaGora ¢ undopmanmeii:

BJIAZIETh HABBIKAMH TIOJy4YeHUs1 HHPOPMALUU (DU3HHUECKOTO COMEPIKaHUs M3 HCTOYHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEJIbHO OCYLUECTBIATH MOMCK, aHAli3, CUCTEMAaTH3aLMI0 M HHTEPIPETALUI0
WH(OPMALIMHU pa3IMYHBIX BUAOB U (GOPM NpeacTaBIeHH s,

OLIEHHBATh JOCTOBEPHOCTb NH(POpMALHHY,

HCIIOJIb30BaTh CPEACTBA MH(OOPMALMOHHBIX U KOMMYHHKALHOHHBIX TEXHOJIOTHII B PEIICHHH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX W OPraHM3alMOHHBIX 3a7ady ¢ coOutojeHreM TpeboBaHHI
9PrOHOMMKH, TEXHHKHM 0€30MacHOCTH, TUIMEHBI, pecypcocOepekeHH s, MPaBOBbIX M 3THYECKHX
HOPM, HOPM HH(OPMALIMOHHOI 0€30MaCHOCTH,;

cO31aBaTh TEKCThI (DM3MYECKOrO COAEP:KAaHMS B PA3MYHbIX (OpMATaX C y4ETOM HA3HAYCHHS
UHpOpPMALIMKM ¥ LEJeBOH ayauTOpUH, BBIOMpas ONTHMANbHYK (opMy MpeacTaBieHUs |
BU3YaJIH3aLliH.

KoMmyHHKATHBHBIE YHHBEPCAIbHbIE yueOHbIC JeHCTBHS:

OCYLIECTBIIATE O0LIeHHEe HAa ypoKax (PU3UKU M BO BHEYPOUHOI AEATETBbHOCTH,
pacrmo3HaBaTh MPEANOCHUTKH KOH(IMKTHBIX CUTYALMil U CMAr4aTh KOH(IUKTHL,



Pa3BEPHYTO H JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHS ¢ UCTIONB30BaHHEM S3bIKOBBIX CPEACTE,
MNOHHMATh H HCHOJIb30BATh NPEHMYIIECTBA KOMAHHOM U HHAHBHAYAIBHOI paboThI,

BLIOMPATh TEMATHKY W METOAbl COBMECTHBIX MACHCTBMH ¢ Yy4éTOM OOIMX HHTEPECOB WU
BO3MOJKHOCTEH Ka)KOOro 4ieHa KOJUIEKTHRA,

NPUHUMATD LIeJIH COBMECTHOI AeATeNIbHOCTH, OPraHUM30BbIBATE U KOOPOUHUPOBAThL AEHCTBUA MO
€€ IOCTH)KEHUK). COCTABJATH IUIAH JEHCTBUH, pacHpeAensTb poiH ¢ Y4ETOM MHEHHH
Y4aCTHUKOB, OOCYKIaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OLICHMBATh KAYeCTBO CBOEro BKJaJa H KaKOOTO yYacTHHKA KOMaHAbI B OOILMH pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPHSM;

OpeAyaraTe HOBBIE MPOEKTHl, OLEHMBATh HJAEH ¢ MO3HLMH HOBM3HBI, OPHIMHAJIBHOCTH,
MPAaKTHYECKOH 3HAYHMOCTH,

OCYLUECTBIATh MO3HTHBHOE CTpaTerHYeCKoe MOBeNeHHe B PasJIMYHbIX CHUTYaLHAX, MPOABIATH
TBOPUYECTBO U BOOOpaskeHHe, ObITb HHHLIMATHBHBIM.

PerynaTuBHble YHHBepcANbHbIe YuefHble AeficTBAs
Camoopranuszauns:

CaMOCTOAITEJIbHO OCYINECTBJIATh IO3HABATEIBHYK) JEATEIbHOCTH B 00MacTH (PU3HKH U
ACTPOHOMUH, BBISIBJIATE NPOOIIEMBI, CTABUTD H (HPOPMYTHPOBATh COOCTBEHHBIE 3a1aYH,
CAMOCTOSITENIbHO COCTABJIATL IUJIAH peELIeHHS pacuUéTHbIX M KAauyeCTBEHHBIX 3amay, IJ1aH
BBIMOJIHEHHA MPakTHYecKoil padoThl ¢ YYETOM HMMEIOLUMXCA PecypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH H NPeANOYTeHHI,

JIaBaTh OLICHKY HOBBIM CHTYaLIUsAM,

paclIMpATL PaMKH Y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOoUTeHHI,

AenaTth OCO3HaHHBIH BBHIOOpP, apryMeHTHpPOBaTb ero, OpaTb Ha ce0sS OTBETCTBEHHOCTb 3a
pelieHue,

OLIEHUBATb MPHOOPETEHHBII OIBIT,

cnocoOCTBOBaTh ()OPMHPOBAHMIO W TPOABICHHIO 3PYAMUMH B oOnactd (pU3HKM, NMOCTOAHHO
MOBBILIATH CBOI 00pa3oBaTeNbHbII H KYNBTYPHbI yPOBEHb.

CaMOKOHTPOJlb, IMOLHOHANBbHbIH HHTENIEKT:

JaBaTh OLICHKY HOBBIM CHTYalUsAM, BHOCHTb KOPPEKTHBbI B JAEATEIBHOCTb, OLEHHBATh
COOTBETCTBHE PE3YJIBTATOB LIEJISM,

BaJeTb HaBLIKAMH TMO3HABaTeNbHOH peduekcHH Kak OCO3HAaHHMA COBEpLIAEeMbIX IEHCTBHI U
MBICJIHTEJIBHBIX MPOLIECCOB, HX PE3YJIbTATOB U OCHOBaHHIA,

HCTIONB30BaTh MPUEMBI PEPIEKCHH I OLIEHKH CUTYaLHH, BHIOOPA BEPHOTO PELIEHHS,

YMETh OLIEHUBATH PUCKH U CBO€BPEMEHHO IPUHUMATD PELIEHHS 10 UX CHHXKEHHIO,

NPHHUMATb MOTUBBI H apryMEHTBI APYTHX MPH aHAJIH3€ Pe3yNIbTaTOB AEATENbHOCTH,

NPHHUMATD ce0d, MOHKMMas CBOM HEAOCTATKH H JOCTOHHCTBA,

NPHHUMATb MOTHBBI H apTy MEHTBI APYTHX MPH aHAJIU3E PE3YJIbTATOB ASATEIbHOCTH,

NPHU3HABATh CBOE NPABO H MPABO APYrUX HA OLIHOKH.

B mporecce AOCTHXKEHHS JHYHOCTHBIX PE3YJIBTATOB OCBOEHHS MPOrpaMmbl 1Mo (usuke ansa
ypOBHS cpeaHero obuwero o0pa3oBaHusa y O0yYalOLIMXCS COBEPLISHCTBYETCA SMOLMOHANBHbIMH
HHTEJUIEKT, Mpeanoararo mui chopMHPOBAHHOCTD !

CaMOCO3HAHUsA, BKJIIOYAIOLIEro CMOCOOHOCTb MOHHMAaTb CBOE 3MOLIMOHANBHOE COCTOSHHE,
BU/IETh HAMIPABNIEHUS Pa3BUTH COOCTBEHHOI HMOLIMOHANBHOU cheprl, ObITh yBepeHHBbIM B cebe,
CaMOpEryJIHPOBaHHUA, BKJIOYAIOLIErO0 CAMOKOHTPOJNb, YMEHHE MPUHHUMATb OTBETCTBEHHOCTDH 32
CBOE MOBeNeHHE, CMTOCOOHOCTh aganTHPOBATLCA K SMOLIMOHANBHBIM H3MEHEHHSAM U MPOSBIATH
rHOKOCTb, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALHH, BKJIKOHAKILEH CTPEMJIEHHE K AOCTHXKEHHIO LIEJH U yCIEXy, ONTHMU3M,
HHHLUHMATHBHOCTb, YMEHHE AEHCTBOBATE, HCXOAS H3 CBOHX BO3MOYKHOCTEH,



SMIATUH, BKJIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHANLHOE COCTOSIHUE —JPYTHX,
YUHUTBIBATh €r0 MPH OCYIUECTBICHUN O0IIEHHs, CTIOCOOHOCTD K COYYBCTBHIO H COMEPEIKUBAHMUIO,
COLHMAIbHBIX HABBIKOB, BKIIOYAIOLUIMX CIMOCOOHOCTh BBICTPAMBATh OTHOLIEHHS C JPYTHMHU
JFOJIbMH, 3a00THTBCSI, MPOSIBIISATH HHTEPEC U paspeliaTb KOH(PIMKTHI.

ITPEJAMETHBIE PE3YJIbTATBI

K xonuy obyuenus B 10 kiacce npenqMeTHble pe3yJbTaTbl Ha yIIIyOJEHHOM YPOBHE IOJDKHBI
oTpakatb COPMUPOBAHHOCTH Y O0YYAFOLUMXCS YMEHMUI:

MOHUMATb POJib QU3UKKU B 3KOHOMUUYECKOH, TEXHONOIHYECKOH, SKOJIOrHYECKOM, COLUANBHON U
3TUYECKOH cepax AeATENbHOCTH YeNOBEeKa, Pojib U MECTO (PM3MKM B COBPEMEHHOI HayuHOMH
KapTHHE MHpA, 3HAYCHHE OMHCATENbHOH, CHUCTEMATU3UPYIOIUEH, OOBACHUTENbHOH W
NPOTHOCTUYECKOH (YHKUMI (PU3HYECKOH TEOpHUH — MEXaHUKH, MOJEKYJSAPHOH (GU3UKH |
TEPMOJIMHAMMKH, POJIb (PU3MYECKON TeOpuH B (POPMHUPOBAHHM TNPEACTABICHHH O DU3MUYECKOM
KapTUHE MUPA;

pasauyaTh yCIOBMA NPUMEHHMOCTH Mopenel (Hu3M4Yeckux Tenm M NPOLECCOB (SBJICHHI):
WHEepLUANbHAs CHCTEeMa OTCuéra, aOCOMIOTHO TBEPHOE TENo, MaTepuanbHas TO4Ka,
PaBHOYCKOPDEHHOE JBMJKEHHe, CBOOOAHOE majeHue, aOCOMOTHO ympyras jaedopmanus,
aOCcoNMmOTHO yrpyroe M abCOMIOTHO HEYNPYroe CTOJKHOBEHHs, MOJENU rasa, KUAKOCTH U
TBEPAOrO (KPUCTAUIMMECKOrO) Teja, HAealdbHbIH ra3, TOYEUHbIH 3apsa, OXHOPOAHOE
9JIEKTPHUUECKOE TIOJIE;

pasznuyaTh ycioBusl (rpaHullbl, 00JAaCTH) NPUMEHMMOCTH (U3MYECKUX 3aKOHOB, NOHMMATh
BceoOLMIT XapakTep (PyHAaMEHTaIbHBIX 3aKOHOB M OrPaHMYEHHOCTh MCIIOJIb30BAHHS YaCTHBIX
3aKOHOB,

AHANN3HPOBATh M OOBSICHATH MEXAHMYECKHE MPOLIECChl U SBICHHUsA, HCMONb3ysi OCHOBHBIE
MOJIO)KEHHsE M 3aKOHbl MEXaHUKH (OTHOCHTENIbHOCTH MEXAHMUYECKOrO JBHKEHHUS, (OPMYJIbI
KMHEMaTHKU PaBHOYCKOPEHHOIO J[BH)KEHMs, npeoOpaszopanHus [lanunes s CKOPOCTH U
nepeMelenys, 3akoHbl HplOTOHA, MPUHLMN OTHOCHTENBHOCTH ['anmnies, 3aKOH BCEMHPHOTO
TSFOTEHHs, 3aKOHbI COXPAHEHHs] MMITyJIbCA U MEXAHWYECKOH IHEPruH, CBs3b PabOThbl CHIIBI C
M3MEHEHHEM MEXaHHYECKON 3HEPruM, YCJIOBUS paBHOBECHs TBEPAOro Tena), MPU 3TOM
MCIIOJIb30BaTh MAaTEMaTHYECKOE BbIPAKEHHWE 3aKOHOB, YKa3blBaTb YCIOBHs IMPUMEHHUMOCTH
¢pusuueckux 3akoHOB: mpeodpasosaHuit amunes, BTOporo u Tperbero 3akoHOB HbroTOHA,
3aKOHOB COXPAaHEHHs MMITYJIbCA U MEXaHHUYECKOH YHEPTHH, 3aKOHA BCEMHPHOIO TAMOTEHUS,
AHAJIM3UPOBATh H OOBSICHATH TEILIOBbIE MPOLECCHI U ABJIEHHS, HCIIONIB3Ysl OCHOBHbIE MOJIOKEHMUS]
MKT 1 3aK0oHBI MOJIEKY IIPHON (PU3NKH U TEPMOJMHAMHKHU (CBSI3b aBJIEHHs UIEAJIBHOIO ra3a co
CpeAHell KHHETHYECKOH YHePruei TEMIOBOr0 ABM)KEHHS M KOHLIEHTPALUEH ero MOJEKYJI, CBA3b
TeMIEepaTypbl BELIECTBA CO CPeAHEH KMHETUUECKON dHEPrueil TeNIOBOro ABMKEHHUS €ro YacTHLl,
CBsI3b JIABJICHHsl WJI€aJIbHOIO ra3a ¢ KOHLIEHTPALME MOJIEKYJI W €ro TEMIIEPaTypPOH, ypaBHEHHUE
Menneneesa—KnaneiipoHa, nepsblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHMs SHEPrud B
TEIUIOBBIX MPOLECCAax), MPH 3TOM HCMONb30BaTb MATEMATHYECKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh YCJIOBHs MPUMEHUMOCTH ypaBHeHUs1 Menneneesa—Knanelipona;

AHAIM3UPOBATh M OOBACHATH SJIEKTPUUYECKUE SIBJIEHHs, MCIOJIB3Ysl OCHOBHbIE MOJIOKEHHs U
3aKOHBI JJIEKTPOAMHAMHKHN (3aKOH COXPAHEHMs JJIEKTPUYECKOro 3apsanga, 3akoH Kynona,
NOTEHILMATbHOCTD 3JIEKTPOCTATHUECKOTO MOJIsl, MPUHLMIT CYNEPHO3HLIMH JJIEKTPUUECKHX MOJIEH,
NpU 5TOM yKa3biBasi yCJIOBHsI NPUMEHMMOCTH 3akOHa KyJioHa, a Takyke NMpakTHYECKH BayKHbIE
COOTHOLIEHUs: 3aKkOHbl OMa Ui y4acTKa Lernu U AJsl 3aMKHYTOH 3JIEKTPHYECKOH Leny, 3aKOH
Jlxoyna—Jlenua, npasuna Kupxroda, 3axons @apanes 1715 371€KTPOIH3a);

OIMHCHIBATh (PU3NHUECKHE TPOLIECCHI U SIBJICHUS, UCTIONb3Ys BEJIMUHHBL MEPeMeIleHne, CKOPOCTb,
YCKOpPEHME, UMIYJIbC Tela W CUCTEMbl TE€J, CHJIa, MOMEHT CHJIbI, NABJIEHUE, MOTEHLHAIbHAs
SHEPrUsl, KNHETUYECKAs IHEPrusl, MEXaHWYeCKasl SHeprus, padboTa CHJIbIL, LIEHTPOCTPEMUTENBHOE
YCKOPEHHE, CHJIA TSKECTH, CHJIAa YNIPYTOCTH, CUjla TPEHMs, MOIIHOCTb, SHEPTUs B3aUMOAECHCTBHS



Tena ¢ 3emnéit BONIM3M €€ MOBEPXHOCTH, SHEPrHsl YIpyroi aedopMarMu npy KUHbI, KOJINYECTBO
TEMIOThI, a0COMOTHAs TeMmepaTypa Tena, paboTa B TePMOIMHAMUKE, BHYTPEHHsIS DHEprus
UI€AJIbHOrO OTHOATOMHOrO rasa, paboTa MaeanbHOro ra3a, OTHOCHTEbHAS BIAKHOCTH BO3YXa,
KII/] naeanbHOro TemnjaoBoOro ABUIraTelIs; 3IeKTPUUECKOe MoJie, HaMnpssKEHHOCTD SJIEKTPUYECKOro
MoJisi, HANpsOKEHHOCTb TMMOJsi TOYEUHOro 3apsia WM 3apsyKeHHOro Iapa B BaKyyMe U B
OUINIEKTPUKE,  MOTEHLHal  JJIEKTPOCTATHYECKOrO  MOJs,  PasHOCTb  MOTEHLHAJIOB,
JIEKTPOABIKYIAs CHJla, CHJIA TOKA, HAMpsIKEHHE, MOIIHOCTh TOKA, JJEKTPUYEeCKas EMKOCTb
IMJIOCKOTO KOHEHCATOPa, CONPOTHUBIIEHHE YYacTKa e  C MOC/IeIOBATEIbHbIM U MapajijiesibHbIM
COEJIMHEHUEM PE3UCTOPOB, SHEPIUsl HJIEKTPHUYECKOrO M0JIsi KOHAEHCaTopa,

OOBSICHATH OCOOEHHOCTH TMPOTEKAHUsI (DU3MYECKHX SIBJICHHH: MEXAaHHYECKOE MBHIKEHHE,
TEMJIOBOE MIBIDKEHHE 4YAaCTHI] BEIIECTBA, TEMJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBHIKEHHUE,
mubdy3us, uCnapeHue, KUMNeHUe W  KOHAEHCAlMs, IUIABIEHWEe M KPHUCTAJUTH3aLus,
HarnpaBlIeHHOCTb TEIUIONEePenayu, 3JEKTPU3aLUs Tel, SKBHIOTEHLHAIbHOCTh MMOBEPXHOCTH
3apsKEHHOTO TIPOBOIHHKA,

NPOBOAUTb HCCAEAOBAHHE 3aBHCHMOCTH OJHON (DU3MYECKONW BEIMYMHBI OT OPYrodl ¢
MCIIOJIb30BAaHUEM TNPSIMBbIX H3MEPEHHi, MPH 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl MONYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BENMYMH B BUAE TIPadUKOB C y4y€roM
aOCONMIOTHBIX MOTPELIHOCTEl U3MEPEHUIl, 1eNaTh BLIBOABI 10 Pe3yJIbTaTaM MCCIEIOBAHNUS,
NPOBOAMTH KOCBEHHBbIE W3MEPEHHs] (PU3NUECKUX BEJMYHH, MPH 3TOM BBIOMPATH ONTHMAJIbHBIN
MEeTOJl M3MEpEeHUs, OLEHHBAThb aOCONIOTHBbIE M OTHOCHUTENbHBIE MOrPEMIHOCTH MPSIMBIX H
KOCBEHHbIX H3MEPEHUIt;

MPOBOAUTH OTBITHI TI0 MPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl TJIAHUPOBATH HKCIIEPUMEHT,
coOupaTh IKCIMEPHMEHTAIBHYIO YCTAHOBKY, aHAIN3UPOBATH TMOJIYYEeHHbIE Pe3yJIbTaThl H AENIaTh
BBIBOJ1 O CTAaTyCe MPEAJIOKEHHOW TUIOTe3bl;

cobmoaTek npasusia 6e30macHOro Tpyjaa NpH MPOBEIEHUN HCCISJOBaHUI B paMKax yueOHOro
IKCMIEPUMEHTA, MPAKTUKyMa U yueOHO-HCC/IeNOBATeNbCKONH M TMPOEKTHON JeATeIbHOCTH C
MCIIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JIa00PaTOPHOro 000Py IOBAHMS,

peliath pacy€THbIe 3a/1a4d C SIBHO 33JaHHOI W HESIBHO 3aJlaHHOW (M3MuYEcKOil MOAeNbro: Ha
OCHOBAaHUM aHajM3a YCJIOBHs OOOCHOBBIBATH BBHIOOP (U3MUYECKON MoxenH, OTBevaroLleit
TpeOOBaHMAM 3aa4M, TMPHUMEHSTH (HOPMYJbL, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
(busnuecknx TeOpHil NPH HCHOJB30BAHMM MATEMaTHYECKHX METOMOB pELIeHHs 3ajad,
MPOBOAMTh PACYEThl HA OCHOBAHUM HMMEIOLIMXCS MAaHHBIX, AHAJIW3UPOBATH PE3YJIbTAThI U
KOPPEKTHPOBATH METOJIbI PEILEHUs C YUETOM IOJIYHEHHbBIX PE3YJIbTAaTOB,

pelarh Ka4eCTBEHHbIE 3a7a4yu, TPeOyIolue MPUMEHEHHs 3HAHUI M3 Pa3HbIX Pa3[esioB Kypca
busuky, a TakKe MHTErpalMM 3HAHUN U3 APYTHX MPEJMETOB €CTECTBEHHO-HAYYHOTO LMKIA:
BbICTPAMBaTh JIOTMYECKYIO LIENOYKY pacCy’>KIeHUil C Onopoil Ha M3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKHE SIBJICHUS,

HCTIONIb30BAaTh TEOPETHYECKHE 3HAHUS [ OOBSICHEHHs OCHOBHBIX MPUHLMIIOB pabOTEI
M3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPONHCTB U TEXHOJOTHYECKHX MPOLIECCOB,
MPHUBOAUTE MPUMEPHI BKJIAJJd POCCUHCKUX H 3apyOeKHbIX YUEHbIX-(PU3NKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE NPOLIECCOB OKPYIKAIOLIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH,
aHAJIU3UPOBaThb M OLEHHMBATh MOCIEACTBUS OBITOBOH M TMPOU3BOACTBEHHOH MEATENBHOCTH
4eJI0BeKa, CBA3aHHON ¢ (PU3MUYECKUMHU MPOLIECCAMH, C MO3HULMIA IKOJOTHUECKOH 0e30macHOCTH,
NPENCTAaBJIEHNI O PALMOHAIBHOM MPHPOIONOIb30BAHUH, A TAKK€ Pa3yMHOM MCIIOJIb30BAHHUH
JOCTHKEHUI HayKU U TEXHOJIOTHH JUIsl JJaJIbHEHIIero pa3BUTHs Y€IOBEYECKOro 00I1ecTBa;
NPUMEHSTb pasiauyHble cnocodbl padoTer ¢ wuHpopmanmenn (HU3MUECKOrO COmEpXKaHUsS C
HCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJOTHH, MPH 3TOM HCHOJIb30BATh
COBpeMeHHbIe HMH(OPMALIMOHHbIE TEXHOJOTWH ISl MOUCKA, NepepadoTKU U IpPeAbsBIEHUS
yueOHOIl ¥ HAay4HO-NOMYJSAPHOW HMHPOPMALUK, CTPYKTYPHPOBAHUSI M HMHTEPNpPETaLU
urdopmanny, MNOJNYYEHHOH W3 PA3JUYHBIX HMCTOYHHUKOB, KPHUTHYECKH AaHAJM3HPOBAThH
NoJTy4aeMyo HHPOPMALHIO U OLIEHUBATh €€ JOCTOBEPHOCTb KaK HA OCHOBE MMEIOIIUXCS 3HAHUII,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHHKA HHDOPMALUHK,

MPOSIBJISITh OPraHH3aLMOHHBIE U TO3HABATENbHbIE YMEHUS CaMOCTOSITENIbHOIO IMpPUOOpeTeHus
HOBBIX 3HAHUH B NMPOLIECCE BBIMOJHEHHUS MPOEKTHBIX U Y4eOHO-UCCIeN0BATENbCKUX PadoT;



paboTaTh B TpyIe C MCIOJHEHWEM pa3JIMYHbIX COLMAJbHBIX POJIeH, TUIaHUPOBaTh PadoTy
TPYNIbl, PALMOHAIBHO PACIPENENsTh AEATENIbHOCTh B HECTAHIAPTHBIX CHUTYyaLUsaX, aJeKBaTHO
OLIEHUBATh BKJIAJ KaXKI0TO U3 YUACTHHKOB IPYIIIbI B PELIEHUE PACCMATPHBAEMON MPOOIEMBI;
MPOSIBIATE MOTHBaLMIO K Oyayuied npodeccHOoHalbHOM AESTENIbHOCTH MO CrEeLHalbHOCTIM
(PU3MKO-TEXHUYECKOro npoduis.

K koHuy oOyuenusi B I1 Kiacce nipeMeTHbIE Pe3yJIbTaThl HAa yrJyOJIEHHOM YPOBHE HOJUKHBI
oTpaxaTh c(hOPMHPOBAHHOCTD y OOYUArOIIMXCSl YMEHHIL:

MOHUMATb POJb (PU3MKKM B 3KOHOMMYECKOW, TEXHOJIOMHYECKOW, COLMAJIbHOM M STHYECKOM
cepax aesTenbHOCTH YeI0BEeKa, POJib U MECTO (PM3HKH B COBPEMEHHON HAy4HOH KapTHHE MHPA,
pONib  ACTPOHOMHMHM B MPAKTUYECKON MAEATENbHOCTH YENOBeKa M JaJbHEHIIEM Hay4HO-
TEXHUYECKOM DPa3BUTHM, 3HAYEHHE OIMCATENIbHOM, CHCTEMAaTU3UPYIOLIeH, OObSCHUTENbHON U
MPOrHOCTHYECKONH (DYHKUHUH (PU3NUECKON TEOPUH — 3JIEKTPOAMHAMUKH, CIEeLHANIbHON TEOpUH
OTHOCHUTEJIbHOCTH, KBaHTOBOH (usukn, ponb ¢Qusnuueckoit Teopuu B (HOPMUPOBAHUU
NpeACTaBiIeHU O (PU3NUECKOH KapTHHE MUPA, MECTO (PU3MUECKOH KapTHHBI MUpa B 001eM pany
COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MPEACTABIEHHI O PUPOAE;

pasznMyaTh YCJIOBHS NMPUMEHMMOCTH Mojeneld (GHU3MYECKHX TeJl W IPOLEeCCOB (sBJIEHUH):
OJHOPOAHOE JJIEKTPUYECKOE M OJHOPOJHOE MATHHUTHOE TOJs, TFapMOHHYECKHe KoyebaHus,
MATEMaTUYECKUiT MAsATHUK, WICAJbHBIH MPY)KUHHBIH MAsTHUK, TapMOHHYECKHUE BOJIHBI,
ujeaNbHblii KonedarenbHbIi KOHTYpP, TOHKas JIMH3a, MOAENeil aroMa, aTOMHOro sjpa M
KBAHTOBOW MOJIEJIU CBETA,

paznuuaTh yCiaoBUsi (TPaHMLBL, OOJACTH) NPUMEHUMOCTH (PU3MHUECKHX 3aKOHOB, MOHHMATh
BceoOLHii xapakrep (yHAAMEHTANIbHBIX 3aKOHOB M OIPAHHYEHHOCTH HCIMOJIb30BAHHUS YaCTHBIX
3aKOHOB,

aHAJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHbIE MPOLECCHl M SIBJICHUS, UCIIOb3YsI OCHOBHbIE
MOJNIOXKEHNUsI M 3aKOHBI JJIEKTPOAMHAMUKH M CHELUATBHON TEOPHUH OTHOCUTEJIBHOCTH (3aKOH
COXpaHEHHsI HIEKTPUUECKOrO 3apsaa, cuna Amnepa, cuaa JIopeHua, 3aKOH 3JI€KTPOMArHUTHOM
uHaykuuu, npasuio Jlenua, cesizb DJIC caMOMHAYKLMHU B 3JIEMEHTE 3JEKTPUYECKOH Lenu co
CKOPOCTBKO HM3MEHEHHUs] CHJIbl TOKA, IOCTYJIaThl CIELHAJIbHOW TEOPUHM OTHOCHUTEIbHOCTH
DUHLITEHHA),

aHATU3UPOBaThb M OOBSICHATH KBAHTOBBIE TMPOLECCHI M SIBICHMS, HCMONB3Ys TOJOKEHUS
KBaHTOBOM (pusuku (ypaBHeHue DitHiuTeiHa a1 porosddexTa, nepBblii U BTOPOI MOCTYIAThI
bopa, npuHUMN COOTHOWIEHUWs HeonpenenéHHoctel [eiiseHOepra, 3aKOHbI COXpPaHEHHs
3apsiIOBOr0 M MACCOBOTO HHCEJ M JHEPrHU B SAEPHBIX PEAKLHAX, 3aKOH PaJUOAKTHBHOTO
pacmana);

ONMUCHIBATh (U3UYECKHE T[POLECChl W SIBJIGHMs, HCIMOJb3Ys BEJIMYMHBL HAINPSKEHHOCTh
3JIEKTPUYECKOrO TOJIsA, MMOTEHLUHAN 3JEKTPOCTATHYECKOro TMOJis, Pa3HOCTh MOTEHLHMAJIOB,
ANEKTPOABMKYINAS CHUJIA, HMHAYKLUS MAarHUTHOTO TMOJIsi, MArHUTHBIA TOTOK, cuia Awmmepa,
MHOYKTHBHOCTb, JJIEKTPOABIIKYLIA CHJIA CAMOMHAYKLMH, OHEPrusi MArHUTHOTO MOJis
MPOBOAAHUKA C TOKOM, PEJISTUBUCTCKMI UMITYJIbC, MOJIHAS SHEPIHsl, SHEPIUsl MOKosi CBOOOAHOI
YaCTHILIbL, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi/l si/ipa, IHEPIUsl CBS3U S/1pa,
OOBACHATD OCOOEHHOCTH MPOTEKaHUs (HU3MYECKUX SBJICHHH: 3JIEKTPOMATHUTHAS HMHAYKLIHS,
CAMOMHIYKLHSI, Pe30HaHC, MHTep(depeHLns: BOJH, AUdpaKLus, AUCTIEPCHs], NTOJHOE BHYTPEHHEe
orpaskenue, porosnekrpuueckuii agdext (porosddekr), anbdha- u Oera-pacnaabl saep, ramMmma-
H3Jy4eHue saep, GusnuecKie NPUHLINIBI CIEKTPATBHOTO aHaIn3a U paboThI Jaszepa;
OTpeneNATh HANPaBJI€HNEe MHAYKLUUU MArHUTHOTO MMOJISi MPOBOAHHMKA C TOKOM, CHJIbI AMmepa u
cunbl JIopeHua;

CTPOUTHL M300pakeHue, CO3/1aBaeMoe MJIOCKUM 3€PKaJIOM, TOHKOMH JIMH30H, U PacCYUThIBATH €ro
XapaKTePUCTHKH,

NPUMEHSTh OCHOBOTOJATAIOIINE ACTPOHOMHUYECKHE TIOHATHUS, TEOPUH U 3aKOHBI I aHAJIN3a H
00bsicHeHUs] (PU3UYECKHX TPOLECCOB, TMPOUCXOMSIIMX B 3BE3/1aX, B 3BE3/IHbIX CUCTEMax, B
MEKraJlaKTU4EeCKOM cpejie; ABMKEeHHUsI HeOECHBIX TeJl, SBOJIFOLIMH 3B€3/1 U BeeneHHoi;
NPOBOANUTH HCCIAENOBAHHE 3aBHCUMOCTEH (DM3MYECKHX BEIMYMH C HCIIOJB30BAHHEM MPSMBIX
WU3MEpPEHU, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPe3yJbTaThbl MOJYUYEHHOH



3aBHCUMOCTH (PU3HUYECKUX BEJIMYMH B BHJE IpaduKOB € y4€TOM aOCOMOTHBIX MOrpeLIHOCTeH
H3MEPEHHI, 1eNaTh BbIBOABI IO PE3YyJIbTaTaM HCCIeI0BAHNUS,

MPOBOAUTh KOCBEHHbBIE M3MEPEHUs (PU3MYECKHUX BEJUYHMH, TPHU ITOM BbIOMPATh ONTHUMAJIbHBIM
METOJl HM3MepeHMs, OLIEHUBaTb aOCOIIOTHbIE M OTHOCHUTENIbHbIE TMOrPELIHOCTH NPSMBbIX U
KOCBEHHbIX U3MEPEHUH;

NPOBOAUTH OMBITBI 1O MPOBEPKE NPEAJOKEHHON TMIOTE3bl: IIAHUPOBATh JKCIEPHMEHT,
cobuparb dKCEePUMEHTAIBHYIO YCTAHOBKY, aHAJM3HUPOBATh MOJYyYEHHbIE PE3YJIbTaThl U JeNaTh
BBIBOJI O CTaTyCe MPEeAJIOKEHHON TUIOTe3bl;

OMUCHIBATH METO/1bI MOJYUYEHHS HAYYHbIX aCTPOHOMHUYECKUX 3HAHUIA,

cobmoaath npasuia 0€30MacHOrO TpyAa NpH MPOBEIEHHH HCCIIENOBAaHHMI B paMKax y4ueOHOro
JKCMEePUMEHTA, MNPAKTHKyMa M y4eOHO-MCCIeNOBATENbCKOH M TMPOEKTHOH AeSTeTBHOCTH C
MCII0JIb30BAaHUEM U3MEPUTEINIbHBIX YCTPOMCTB M JJabopaTOpHOro 000py A0BaHMs,

pewarb pacyéTHbie 3aJa4d C SIBHO 33aJJaHHON M HEsIBHO 3aJaHHON (pU3M4ecKol MOJENbI: Ha
OCHOBAHHMHU aHAJIM3a YCJIOBHUsS BBIOMpaATh (U3HUECKHe MOJeNH, OTBeHalHe TpedOBaHUSIM
3aa4u, IPUMEHATb (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIaThl (PU3MYECKUX TEOPHIl MTPU
MCIOJIb30BAaHMH MaTEMAaTHYECKUX METO/IOB PeLIeHus 3a7a4, MPOBOAUTE Pacu€Tbl HA OCHOBAHUM
MMEIOIIMXCSl JIaHHBbIX, aHAJIM3UPOBATh pe3yJIbTaThl U KOPPEKTUPOBATb METOJIbl PELICHUs C
Y4ETOM TOJTY4YE€HHBIX PE3yJILTATOB,

pelaTh Ka4eCTBEHHbIE 3a1auu, TpeOyrouine NMpuMEeHEeHHUsl 3HAHHMI U3 Pa3HBIX Pa3/iesioB Kypca
(bu3uKK, a Takke MHTErpalMy 3HAHWH M3 APYTHX IPEIAMETOB €CTeCTBEHHO-HAyYHOro LHKJA:
BBICTPAMBATh JIOTUYECKYIO LENOYKY PpacCy’KAEHU C Onopoil Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3UUECKHE STBICHHS,

HCTIONb30BaTh TEOPETHYECKHE 3HAHUS [ OOBSICHEHHs OCHOBHBIX MPUHLMIOB PabOThI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJOIHUECKUX MPOLIECCOB;
NPUBOJUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOeKHbIX YYEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYIKAIOIIErO MHPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;
AQHAJM3UPOBATh W OLIEHWBAThb IMOCJEACTBHS OBITOBOH W MPOU3BOACTBEHHOI AEATENIBHOCTH
4eJIoBeKa, CBS3aHHOW ¢ (U3MYECKMMHU MpPOLeCCaMH, ¢ MO3ULMIH HKOJIOrHueckoil 6e3omnacHocTy,
NPEACTABJIEHUIT O PaLMOHAJIBHOM IMPHUPOAOIONB30BAHUN, A TaKK€ Pa3yMHOM MCIIOJIb30BaAHUU
JNOCTHKEHHI HAyKU U TEXHOJIOTHI sl NaJbHENIIEro pa3BUTHs 4€JI0BEYECKOro O0IEeCTBa;
NPUMEHATb pasJudHbie Crnocodbl padorsl ¢ uHbOpmanmel (GU3UYECKOrO CONEpIKaHUS C
UCIOJIb30BAaHHUEM COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJOrHWd, MPU 3TOM HCIMOJIb30BATh
COBpPEMEHHble HH(OPMALMOHHbIE TEXHOJIOTMK JUIsl TOUCKA, nepepaboTKH M TNpPeabsBICHUS
yueOHOH ¥ HAy4YHO-MOMYJSAPHOH HH(OpMALMK, CTPYKTYPHPOBAHHS M HHTEPNPETALUH
uHpOpMALMK, TMOJYYEHHOH M3 PAa3JIMYHbIX HCTOYHHKOB, KPHUTHYECKH aHAJIU3UPOBATH
MoJTy4aeMyr0 HHPOPMALIMIO U OLEHUBATD €€ TOCTOBEPHOCTb KaK Ha OCHOBE UMEIOLIMXCSI 3HAHUM,
TaK ¥ Ha OCHOBE aHaJlu3a UCTOYHUKA MH(pOpMaLHK;

NPOSIBJIATH OPraHU3ALMOHHBIE W TMO3HABATENIbHBIE YMEHHsS CaMOCTOATENBLHOIO MPHOOpEeTeHus
HOBBIX 3HAHUIT B MPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U yueOHO-HCCIeN0BATENbCKHX PadoT;
paboraTh B rpyrne ¢ MCHOJHEHHWEM Pa3JIMYHBIX COLMAJIbHBIX pOJiel, IaHupoBaTh paboTy
IPYIIbI, PALMOHAIBHO PACHpPEENsaTh AEATEIbHOCTh B HECTAHAAPTHBIX CUTYaLMsIX, aJleKBaTHO
OLIEHUBATb BKJIAJ KQXIOT0 U3 YYaCTHUKOB IPYIIIBI B PELICHHE PaCCMaTPUBAEMOI POOIEMBI,
NPOSIBJIATh MOTHUBALMIO K Oyayuiei npodeCCHOHANBHONH AEATEIbHOCTH MO CHNEHATBHOCTSIM
(PU3MKO-TEXHUYECKOr0 MpoduIs.



10 KJIACC

TEMATHYECKOE ILIA

HUPOBAHUE

No

n/n H TéM NPOrpamMmmbi

HaumeHoBaHue pa3aejoB

KoJimuyecTBo yacoB

DaekTponHbie (UHdpoBLIE)

Bcero| KP | I1P

o0pa3zoBaTe/ibHbIe pecypchl

Pasnen 1. HAYUHBIM METO/] NO3HAHUS ITPHPO

bl

1.1 | HayuHsIit MeTOA MO3HAHHSA 6 https://resh.edu.ru/subject/lesson/5894/start/9007
NPUPOABI 1/

Hmozo no pazoeiy 6

Paznen 2. MEXAHUKA

2.1 | Kunemaruka 16 1 https://www.yaklass.ru/p/fizika/10klass/kinemati
kamaterialnoitochki6585327/opisaniemekhanich
eskogodvizheniia-6585328
https://resh.edu.ru/subject/lesson/3721/
https://resh.edu.ru/subject/lesson/3711/
https://www.yaklass. ru/p/fizika/10klass/kinemati
kamaterialnoitochki6585327/kontrolnaiarabota-
po-teme66332

2.2 | lunamuka 23 1 https://www.yaklass. ru/p/fizika/10klass/dinamik
a6595325/zakonyniutona-6595326
https://www.yaklass.ru/p/fizika/10klass/dinamik
a6595325/silatiagoteniia-6815241

2.3 | Craruka TBEPAOrO TENA 8 1 https://resh.edu.ru/subject/lesson/6288/start/4715
1/

2.4 | 3akOHBI COXpaHEHHUS B 16 1 https://www.yaklass.ru/p/fizika/10klass/zakonys

MeXaHHKe okhraneniiavmekhanike6859391/impuls68462

https://www.yaklass.ru/p/fizika/10klass/zakonys
okhraneniiavmekhanike6859391/zakonsokhrane
niia-energiiv-mekhanike-6852654
https://resh.edu.ru/subject/lesson/4719/

Hmozo no pazoeny 63

Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJNHAMHMKA

3.1 | OCHOBBI MONIEKYJISIPHO-

KHHETUYECKON TEOPHH

18 1

https://resh.edu.ru/subject/lesson/4722/
https://resh.edu.ru/subject/lesson/5898/

https://www.yaklass.ru/p/fizika/10klass/osnovy
molekuliarnokineticheskoiteoriimkt6858725/kon
trolnaiarabota-po-teme6865

3.2 | TepmonuHaMuka. 24 1 https://www.yaklass.ru/p/fizika/10-klass/osnovy-
TernoBble MalIUHBI termodinamiki-6869723/vtoroi-zakon-
termodinamiki-
6874399%20https:/resh.edu.ru/subject/lesson/37
63/
3.3 | ArperarHble COCTOSIHUS 16 1 https://resh.edu.ru/subject/lesson/3741/
BemiecTBa. Pa3oBbie https://www.yaklass.ru/p/fizika/10-
nepexo/ibl klass/osnovytermodinamiki6869723/agregatnyes
ostoianiiaveshchestva-fazovyeperekhody-
6879116
Hmozo no pazoeiy 58

Paznen 4. DJJIEKTPOJAUHAMUKA

4.1 | DnexTpuyeckoe mnone 26 1 https://www .yaklass.ru/p/fizika/10-
klass/elektrodinamika-elektrostatika-
6894664/kontrolnaia-rabota-po-teme-7141898

4.2 | TlocTosiHHBIH 23 1 https://www.yaklass.ru/p/fizika/10-

SJIEKTPUYECKHI TOK

klass/elektrodinamika-postoiannyi-




elektricheskii-tok-6898593/zakon-oma-dlia-
neodnorodnogo-uchastka-tcepi-i-zamknutoi-
polnoi-tcepi-6894665

4.3 | Toku B pa3nu4HbIX Cpeaax

https://www.yaklass.ru/p/fizika/10-
klass/elektrodinamika-postoiannyi-
elektricheskii-tok-6898593/zakon-oma-dlia-
neodnorodnogo-uchastka-tcepi-i-zamknutoi-
polnoi-tcepi-6894665

https://www.vaklass.ru/p/fizika/10klass/elektrodi
namikapostoiannyielektricheskiitok6898593/kon
trolnaiarabotapoteme6900209

4.4 | IlpomexyTouHas
arrecranus

1

Hmozo no pazoey

56

Paznen 5. ®DU3MYECKHUUA MPAKTUKYM

3.1 | Du3nyecKuil NPaAaKTHKYM 16 L 16 L
Hmozo no pazoeiy 16
Pesepsnoe epemsn 5
OBUHIEE KOJIMYECTBO 204 10 16
YACOB 110 NTIPOI'PAMME
11 KJIACC
Ne HanmenoBanue KosanuecTBo yacos DaexkTponHbie (UHdpoBbIe)
n/n pPa3/esioB H TeM o0pa3oBaTe/ibHbIe pecypchl
NPOrpaMmbl Bcero | KP | [1P

Pazngen 1. DJIEKTPOJANHAMUKA

1.1 MarsuTHOE 1oJie 16 1 https://www.vaklass.ru/p/fizika/1 1klass/infografikpof
1zike-6925559/ree7d73dceefdd4ed9-9aba-
6ad4aa58428ca
https://www.yaklass.ru/p/fizika/11-
klass/elektrodinamikamagnitnoe-
pole6928993/fizicheskoeopisanie-
magnitnogopolia-69255

1.2 | DnekTpoMarHuTHas 18 1 https://www.yaklass.ru/p/fizika/11-

UHJy KLU klass/infografika-pofizike6925559/ree7d73dce-
efdd-4ed9-9ababad4aaS8428ca
https://www.yaklass.ru/p/fizika/11-
klass/elektrodinamikamagnitnoe-
pole6928993/fizicheskoeopisanie-
magnitnogopolia-6925548

Hmozo no pazoeiy 34

Paznen 2. KOJIEBAHUS U BOJIHBI

2.1 | Mexanuueckue KonedaHus 15 https://resh edu.ru/subject/lesson/4907/
https://resh.edu.ru/subject/lesson/3795/

2.2 | DNeKTpOMarH|THbIE 18 https://resh.edu.ru/subject/lesson/4907/

KoJebaHus
https://resh.edu.ru/subject/lesson/3795/

2.3 | Mexanu4eckue u 13 1 https://resh.edu.ru/subject/lesson/4907/

3JIEKTPOMArHUTHbIE BOJIHBI https://resh.edu.ru/subject/lesson/3795/

2.4 | Ontuka 29 1 https://www.yaklass.ru/p/fizika/11-

klass/elektrodinamika-geometricheskaia-optika-
6928996/zakony-geometricheskoi-optiki-




6927514
https://resh.edu.ru/subject/lesson/4914/
https://resh.edu.ru/subject/lesson/3843/
Hmozo no pazoeiy 75
Pasnen 3. OCHOBBI CHEHMAJIBHOU TEOPUHU OTHOCHUTEJBHOCTH
3.1 | OcHoBbl CTO 6 https://www.yaklass.ru/p/fizika/11-klass/osnovy-
spetcialnoi-teorii-otnositelnosti-
6928998/elementy-reliativistskoi-teorii-6927517
Hmozo no pazoeiy 6
Paznen 4. KBAHTOBAS ®U3UKA
4.1 | KopnyckynsspHO-BOTHOBOM 22 https://www.yaklass.ru/p/fizika/11-
Ayanu3m klass/kvantovaia-fizika-6928999/svetovye-
kvanty-6929001
4.2 | ®usuka aroma 6 https://www.yaklass.ru/p/fizika/11-
klass/kvantovaia-fizika-6928999/svetovye-
kvanty-6929001
4.3 | ®u3uka aTOMHOTO sApa u 7 1 https://www.yaklass.ru/p/fizika/11-
3JIeMEHTaPHbBIX YaCTHIL klass/kvantovaia-fizika-6928999/svetovye-
kvanty-6929001
Hmozo no pazoeiy 35
Paznen 5. JJIEMEHTBI ACTPOHOMUU U ACTPOPUSUKHU
5.1 | DnemeHThI aCTPOHOMHHU U 12 https://resh.edu.ru/subject/lesson/4935/
acTpodu3uKH
Hmozo no paszoeiy 12
Pasnen 6. PU3SUYECKHUU MPAKTUKYM
6.1 ] Du3uyecKuil NPaKTUKYM 16 I 16 |
Hmozo no pazoeiy 16
Paznen 7. OBOBIIAIOIIEE NOBTOPEHUE
7.1 | Cucrematusauus u 15 1 https://www.yaklass.ru/p/itogovyj-
00o0uienne npeaMeTHOro kontrol/fizika/godovye-kontrolnye-raboty-
coJiep KaHusl U OMbITa 7119752/re-e98ec82f-725e-429d-ae56-
JESITENILHOCTH, 2ab8dea35598

npuoOPEeTEHHOTrO NMpU
n3yueHnu Kypca pusuku 10

— 11 knaccos

7.2 | IlpomexyTOoUHast 1 1
aTTecTauus

Hmozo no pazoeny 16

Pezepenoe epems 10

OBUHIEE KOJIMYECTBO 204 7 16

YACOB 11O ITPOI'PAMME




XKownknH Cepren AnekcaHapoBumy

Honkn Cepreit AnekCaHapoBU 253 08,31 15:03:41+0300



