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ITOACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢usuke 6a30BOr0 ypOBHS Ha YPOBHE CpefHEero o0O0Iero
obOpa3oBaHus pa3paboTaHa Ha OCHOBe TOJIOKEHWM W TpeboBaHUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOM 00pa3oBaTelbHOW IPOrpamMMbl, TpezAcTaBieHHbIXx B PI'OC
COO, a Takke C yyéToMm (ezepasbHO paboueil MporpaMMbl BOCIUTaHUSI U
KOHLIETL[MU TIperofiaBaHusi yueOHoro npeaMerta «®u3nka» B obpa3oBaTebHbIX
OpraHu3aIysx Poccuiickon degepanyy, pea3yroLIuX OCHOBHbIE
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CopepkaHve mnporpaMMbl M0 (U3MKe HarmpaBieHO Ha (OpPMHpPOBaHUe
eCTeCTBeHHO-HayuUHOM KapTWHbI Mupa obOyuarorquxcsi 10-11 kmaccoB mpu
oOyueHuHn Ux Gu3nKe Ha 6a30BOM ypOBHE Ha OCHOBe CHCTEMHO-/IeATeTlbHOCTHOTO
noaxoza. ITporpamma mo ¢u3mke cootBercTByeT TpeboBanusm ®PI'OC COO k
MJIaHUPYEeMbIM JIMYHOCTHBIM, TIpeIMETHbIM W MeTarnpeJMeTHbIM pe3y/bTaTam
o0yueHUsl, a TakKKe YUUTbIBaeT HEOOXOJUMOCTh peau3aliid MeKIpeAMeTHBIX
cBsi3ed (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHbIMUA TIpeaMeTamMH. B Heil
OTIpeie/ISIIOTCS. OCHOBHBIE 1/ M3yuyeHUsl (PU3MKK Ha YPOBHe CpeJHero o0Iiero
o0Opa3oBaHusl, M/laHUpyeMble pe3y/bTaTbl OCBOEHHsI Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTaripeiMeTHbIe, TIpeJMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o pu3srKe BKJIFOUAET:

e T[UJITaHUpYeMble pe3y/bTaThl 0CBOeHHs Kypca (pu3uky Ha 6a30BOM ypOBHe, B

TOM YMCJie TIpe]MeTHbIe Pe3yJ/IbTaThbl 110 ToJaM 00yueHus;

e copepxaHHe yueOHOro rpeaMeTta «Pu3mKa» 110 rogaMm o0ydeHusl.

dusmka Kak HaykKa O Haubosee oOIMX 3aKOHaX TPUPO/IbI, BBICTyTasl B
KauecTBe yyeOHOTro Tpe/iMeTa B ILIKOJIe, BHOCUT CYIlleCTBeHHBIA BKJIaJ, B CUCTEMY
3HaHul 00 okpy»katoijem mupe. [IIKoabHBIA KypC (DM3KMKU — CUCTEMOODOpa3yoIuii
[Jis eCTeCTBeHHO-HAayUHBIX YUeOHBIX MPeMEeTOB, MOCKOJIBKY (hr3nuecKue 3aKOHbI
JeXXaT B OCHOBE TIPOLIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMUeH, OHOoJorue,
dbusmueckoid reorpaduveid U acTpoHoOMMel. Vcrionb3oBaHWe U aKTUBHOE
npuMeHeHre  (GU3WUYECKUX 3HAHUW  oOmpejiesiseT XapakTep W pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTui B cdepe 3HEPreTHUKH, TPAHCIOPTA, OCBOEHHSs
KOCMOCa, TOJIyuyeHUs] HOBbIX MaTepuajioB C 3a/laHHbIMU CBOWCTBAaMHU W [IPYTHUX.
N3yueHue (u3MKuM BHOCUT OCHOBHOM BKJaJ B (DOPMUDOBaHUE eCTeCTBEHHO-
HayyHOW KapTWHbI MHMpa 0O0yuaroluxcs, B (JOPMUPOBaHUE YMEeHHUI TMPUMEHSTh
Hay4HbIM MeTO/] TI03HAHUsI TIPY BBITIOJTHEHWH UMY yueOHbIX UCC/IeI0BaHUMN.

B ocHOBy Kkypca (usmku s ypoBHsS cpegHero oOiero obpa3oBaHUs
MOJIOKEH psiJi WAeW, KOTOpble MOXXHO pacCMaTpuBaTh KakK TMPUHLUIIBI €ero
TOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C Hell KypC SIB/SIETCSI JIOTUUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepuras U3 BCexX pas3ZiesioB (PU3UKH, BKIKOUYAeT Kak
BOIPOCHI K/IaCCUYECKOM, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eeHepanuzayuu. B COOTBeTCTBUMM C Heill maTepuan Kypca (GU3MKU
00beHEH BOKpPYr (u3MyecKUX Teopuidl. Begyuum B Kypce  sBIsieTCS
(¢opMupOBaHYe TIpe/CTaBAeHU O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
roJie.

Hoes eymanHumapusayuu. Eé peanusanusi npejrionaraeT WCIOJAb30BaHUe
rYMaHUTapHOrO MOTeHMana (U3NYeCKOW HayKu, OCMBICJIeHUe CBSI3U pa3BUTUS
¢usukM C pasBuTMeM 0O0IlecTBa, a TakKkKe C MHPOBO33PeHUYECKHMH,
HPaBCTBEHHBIMU U SKOJIOTMUeCKUMU MPobieMaMHu.

Hoes npuknaoHoili HanpaeneHHocmu. Kypc ¢u3uMku  mipejmnosiaraert
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEHUU
V3yYeHHbIX TeOPUM U 3aKOHOB.

Hoes sKono2uzayuu peanusyeTcsi TOCPeJCTBOM BBe/leHHSI 3/IeMEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX 9SKOJIOTUYECKUM TpobsieMaM COBPEMEHHOCTH,
KOTOpbIe CBsi3aHbl C Pa3BUTHEM TEXHUKU W TeXHOJIOTHH, a Takxe 0OCYXeHUs
npobJ/ieM paloHaIbHOTO TIPHPOZ0II0/Ib30BaHUs Y 9KOJI0rMueckoi 6e30macHOCTH.

Crep)KHeBbIMM 3/leMeHTaMM Kypca (UM3MKUW Ha ypOBHe cpeJHero oOiero
oOpa3oBaHus sBSAIOTCS (hr3nueckue Teopuu ((popMUpoBaHHe TIpeZCTaBIeHUd O
CTPYKTYype MOCTpPOeHus1 (U3NUYeCcKO Teopuu, poyu (yH/aMeHTa/lIbHbIX 3aKOHOB U
NPUHLIMIIOB B COBPEMEHHBbIX TMpe/CTaB/eHUusIX O [pUpPOJe, TIpaHHULax
NMPUMEHMMOCTU TeOpWM, /Jisi OINWCaHUS eCTeCTBeHHO-HAyUHbIX SIBJI€HUN U
TIPOLIECCOB).

CurcTeMHO-/eSITeJIbHOCTHBIN MOAX0J, B Kypce (DU3UKU peanu3yeTcsl Ipexze
BCET0 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JesiTeTbHOCTU 00YyYaroluXcsl.
Ons  6a30BOoro ypoBHs Kypca (U3MKA — STO WCIO/Ib30BaHUE CUCTEMbI
(bpoHTaNBHBIX KPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHBIX pabor,
KOTOpbIe B Tporpamme 1o ¢u3rke o0beJuHeHbI B OOIIUI CIMCOK YYeHUYeCKUX
MIPAaKTUUYECKUX paboT. BhizieieHre B yKa3aHHOM IepeuHe 1abopaTopHBIX Pabor,
MPOBOAUMBIX [/l KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yyaCTHUKaMHU
oOpa3oBaTe/ibHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM IUIaHUPOBaHUS U
ocHallleHusi KabuHera ¢usuku. Ilpu 3TOoM obecrneunBaeTCsi  OBJafieHUe
o0yuarolMMUCST YMEeHUsIMU TPOBOJUTH KOCBEHHble W3MepeHUsi, UCC/ef0BaHUs
3aBUCUMOCTeM (U3MUYeCKUX BeIMUMH U TIOCTAaHOBKY OIBITOB 10 TPOBEpKe
Tpe/i/I0XKeHHbIX TUTIOTe3.

Bonblioe BHHMaHWe yjensieTCsl pelIeHWI0 PacyéTHbIX W KaueCTBEHHbBIX
3aga4. Ilpy 5TOM [/151 pacuéTHBIX 3a/au MMPUOPUTETOM SIB/ISIFOTCS 3a/lau C SIBHO
3a/laHHOM (PU3MYEeCKOU MO/Ie/TbIO, TT03BOJISIIOLLIKE IPUMEHSATh U3y4YeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W UHTeTpUPYs 3HaHUS U3
pa3HbIX pa3/enioB. [isi KaueCTBeHHBIX 3a/jau TIPUOPUTETOM SIBJISIIOTCS 3a/laHuUs Ha
00BSICHEHHE TIPOTeKaHUs (U3NUYECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIieu
Ku3HU, TpeOyromue BbIOOpa (u3HMUeckold MoJend A CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO kK MaTepuabHO-
TeXHUUeCKOMY obecrieueHUt0 yueOHOro mpoijecca 0a30BbIM YpOBeHb Kypca
GbH3MKKM Ha ypOBHE cpeiHero obiriero oOpa3oBaHus JO/DKEH U3yUuaThCsl B YCJIOBUSIX
npeIMeTHOr0 KabuHeTa (GU3UKM WX B YCIOBUSAX WHTETPHPOBAHHOTO KabuHeTa
TIpeIMETOB eCTeCTBEHHO-HAy4YHOTo I[MKjaa. B kKabuHeTe (U3MKU [JO/DKHO OBITH
HeobxonuMoe JlabopaTopHOoe 000py/l0BaHUWe /I BBIMOJHEHUS YKa3aHHBIX B
rporpamMMe 10 (pu3MKe yueHHUYeCKUX MPaKTHUeCKUX paboT M 1eMOHCTpaI[MOHHOEe
obopyioBaHUe.

HdemoHcTpaliioHHOe o0b6opyzoBaHue (OpPMUPYeTCs B COOTBETCTBUU C
MIPUHLIATIOM MHWHHMA/IbHOM  [IOCTaTOYHOCTH M 00ecrieudBaeT IIOCTAHOBKY
TIEPEeUNC/IEHHBIX B TIporpaMme T10 (H3MKe K/IFUeBBIX JAeMOHCTpALid [jis
WCC/IeJIOBAaHUSI ~ M3yYaeMbIX SIBJIEHWA U TPOILIECCOB, AMITUPDUUECKUX U
dbyH1aMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o00opy/0BaHUe [Ji1 YUYeHHUYeCKUX T[paKTUUecKux paboT
dbopmMupyeTcss B BH/le TeMaTHUeCKHMX KOMILIEKTOB W obecrieurBaeTcss B pacuéTe
OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTtuueckre KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [AOJ/DKHBI OBITH ITOCTPOEHbI HAa KOMILJIEKCHOM
WCII0/Tb30BaHWM aHAJIOTOBBIX W LM(MPOBBIX MPHOOPOB, a TAKXKe KOMITbIOTEPHBIX
H3MEePUTEe/IbHBIX CUCTEM B BU/Ie ITUGPOBLIX TabopaTopuii.

OCHOBHBIMH 11e/IIMY M3y4deHust (GU3UKHU B 0011eM 06pa30BaHUM SBISIFOTCS:

e (QopmHupoBaHMe HHTEpeca W CTpPeMJieHUs O0ydYaroIMXCsi K HaydHOMY
W3yUYeHUI0 TPUPOJbI, Pa3BUTHE WX HMHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE TPeJCTAB/IEHNY 0 HAYYHOM MeTo/ie TI03HaHUs U (JOPMHUpPOBaHHE
WCCJIeJOBATe/TbCKOTO OTHOILIEHHUS K OKPY KatOIUM sIBJIEHUSIM;

e (QopmHupoBaHHE HAYYHOIO MHMPOBO33DEHMsS] KakK pe3y/ibTaTta H3yUYeHUs
OCHOB CTPOeHMs MaTepuH U (hyHIaMeHTaTbHbBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHHe yMeHWM OOBSCHATH SB/IEHUS C MCIOIb30BaHUEM
bu3nuecKrx 3HAaHUM 1 HAayYHBIX /10Ka3aTebCTB;

e (bopMHpOBaHUe Mpe/CTaBAeHUNA O PO (PU3UKU /sl Pa3BUTHSL [IPYyTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTkeHne 3TUX 1jefieid obecrieunBaeTcs pelieHWeM CIeyIOIMUX 3afiau B

npoljecce u3yueHust Kypca GM3MKU Ha ypOBHe cpefiHero o61ijero o6pa3oBaHus:



e TmpuoOpeTeHMe  CHUCTeMbl  3HaHMM 00  0o0mMX  (U3MUeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/THOYast MeXaHUKY,
MOJIEKY/ISIDHYH0  (DU3MKY, 3/eKTPOJWHAMUKY, KBAaHTOBYHO (U3MKYy U
3JIeMeHTBI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMeHWM TPUMEHSATb TeopeTUUeCcKue 3HaHUs /ISt
o00BsicHeHUs] (U3MUECKUX SIBJeHWW B TpUPOAe W [/ TPUHATHUS
TpaKTUYeCKUX pellleHuH B MOBCeHEBHOM )KU3HU;

e OCBOEHHMe CIOCOOOB pellleHWs] pa3/MyHbIX 3a/lad C $SBHO 3a/laHHOM
¢du3nueckoi Mofe/blo, 3a/au, MOJpa3yMeBalolUX CaMOCTOSITebHOe
co3JjaHue (pu3nUecKor MoZie/u, aJieKBaTHOW YC/IOBUSIM 3a/jauy;

e TIOHMMaHWe (U3UYECKUX OCHOB M MPUHIIUMIIOB JE€HCTBUSI TeXHUYECKUX
YCTPOWCTB U TEXHOJIOTMUECKHUX MPOL[eCCOB, UX BUSHUS Ha OKPY’KarOIIYH0
cpeny;

e OBJIaJleHHMe METO/laMUd CaMOCTOSTE/IbHOTO TUIAHUPOBaHUS W MPOBeJeHust
(U3MUeCKUX SKCIIePUMEHTOB, aHa/vi3a M WHTeprnpeTalyuyd HWH(OpMaluu,
orpe/iesieHHs JOCTOBEPHOCTH TTOJIyYeHHOT0 pe3y/ibTaTa;

e CO3/laHH€e YCJIOBUH /i1 Pa3BUTHS YMEHUM TMPOEKTHO-UCC/ie/loBaTe/TbCKOMH,
TBOPUYECKOU J1eTeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypoBeHb) Ha ypOBHe CpejiHero o0iiero
obpa3zoBanHust otBoAuTCs 136 wacos: B 10 Kmacce — 68 yacoB (2 yaca B HeJie/ii0), B
11 knacce — 68 yacoB (2 yaca B HeZIeJ0).

[MpennaraeMeiii B TiporpamMme 1o (¢u3MKe TiepeueHb JlaDOpPaTOPHBIX U
MIPAaKTUUYECKUX paboT sB/sSeTCS peKOMEeH/JOBaHHBLIM, YyUUTe/b Je/laeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PabOT U OMNBITOB C YUETOM WHUBUJYaTbHBIX
0CcoOeHHOCTeN 00yJaroIIUXCsl.



COAEPXXAHUE OBYUEHUA
10 K/TACC

Pa3pesnn 1. ®usuka ¥ MeTOABLI HAYYHOI'0 NI03HAHUSA

du3nka — Hayka O mpupofe. HayuHble MeTO[bl IO3HaHWS OKpY’Karolllero
Mupa. Posb 3KCllepyMeHTa YW TeOpuM B [Ipoliecce I103HAHUS IPUPOJBI.
OKCrepuMeHT B (PU3KKe.

MogenvpoBanue (U3MYeCKUX SIBJIEHWM U mpoLeccoB. HayuHble TUMoTe3sbl.
dusrueckre 3aKOHbI M TeOpUM. ['paHULIBI MPUMEHUMOCTH (M3UUEeCKUX 3aKOHOB.
[IpuHLIMIT COOTBETCTBUSA.

Ponb 1 mMecTto (U3MKM B (POPMHUPOBAHUM COBPEMEHHOU HAYUHOW KapTHHBI
MHPpa, B IPaKTUUECKOU [1eATe/TbHOCTH JIFOJIeH.

LemoHcmpayuu

AwnanoroBele ¥ 1M(pOBbIe U3MepUTe/bHbIe TPUOOpPLI, KOMITbIOTEPHbIE
JaTYMKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

MexaHuueckoe fABWKeHUe. OTHOCUTETBHOCTb MeXaHWYeCKOro [BWKEHUS.
Cucrema orcyéra. TpaekTopus.

[TepemeliieHre, CKOpPOCTb (CpefiHsIsi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepuajibHOM TOUKM, HMX TPOEeKI[MM Ha OCH CHCTeMbl KOOp/HWHar.
CrnoxxeHue riepeMellleHUN U C/I0)KeHe CKOPOCTeH.

PaBHOMepHOe W paBHOYCKOPeHHOe TIpsiIMOJIMHelHoe [ABWkeHue. ['paduku
3aBUCMMOCTU KOODJMHAT, CKOPOCTH, YCKOpDeHusi, NyTA U TiepeMelleHUs
MaTepHa/ibHOM TOUKH OT BpeMeHH.

CBo0OosiHOe TIafieHue. Y CKopeHre CBOOOIHOTO TaieHusl.

KpuBonuHeiiHoe BwkKeHHe. [IB)KeHHWe  MaTepyhalbHOM  TOUKM  TIO
OKDY’>KHOCTH C TIOCTOSIHHOM TI0 MO/IyJ/TH0 CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHelHast
ckopocTh. ITepuos 1 yactoTta obpartrienus. [leHTpocTpeMHUTe/IbHOE YCKOPEHHE.

TexHWUueckre yCTPOMCTBA M TMpaKTUUYeCKoe IIpUMEHeHWe: COUO0MeTp,
JIBIDKEHWe CHaps/IOB, 1lelHbie U peMEHHbIe Tiepe/layu.

LlemoHcmpayuu

Mopenb cucTeMbl OTCUéTa, WITIOCTPALIUS KMHEMaTHUeCKUX XapaKTepUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHue ABW)KEHHI C UCITOTb30BAHUEM ITPOCTBIX MEXaHH3MOB.

[TageHue Tes B BO3/yxe U B pa3pe)KeHHOM MPOCTPAHCTRe.

Habmtopmenne aBwKeHWs Tera, OpOIIEHHOTO IIOf YI7IOM K TOPH30HTY H
TOPHU30HTAJIBHO.



Vi3mepeHue yCcKOpeHHsi CBOOOAHOTO TafleHYsl.

HamnpassyieHne CKOpOCTU NPU ABUKEHUU 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEDPHOTO [BW)KEHUS C LeJIbI0 OrpeZiesieHdss MCHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLLIEHWS MeXAY MOYyTSIMH, IPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/IbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKODEHHOM
[BIJKEHMH C Ha4a/IbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne 1BM>KeHUs LIapUKa B BA3KOU KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuka

[IpuHiun  otHocurenbHOCTH  ['amuned. [lepebii  3akoH — HbroToHa.
NHuepryanbHble CUCTeMbI OTCUETa.

Macca tena. Cuia. [lpuHiun cyneprio3uuyu cui. Bropon 3akoH HberoTOHa
JJ1s1 MaTepyaJbHOM TOUKU. TpeTuii 3aKkoH Hbl0TOHa /1711 MaTepranbHbIX TOUEK.

3aKOH BCceMUpHOro TaroteHus. Cuna TsbkecTtd. IlepBasg KocMuueckasi
CKOpOCTb.

Cwuna yrnipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bugpl TpeHus (MOKosi, CKObXeHUs1, KaueHus1). Cuiia TpeHusi. Cyxoe
TpeHre. Cuia TPeHUs! CKOJIbKEHUS U CWJjla TpeHHUs NMoKosl. Kosg¢uLeHT TpeHus.
Cwusia conpoTUB/IeHUS TIPU IBMXKEHUM TeJjla B )XUIAKOCTU UM Tase.

[TocTymnaTesibHOe U BpaillaTesibHOE ABW)KeHHe abCOMIOTHO TBEPOTO Terla.

MoMeHT Cu/bl OTHOCUTE/BHO OCHU BpaileHus. I[lneuo cubl. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHuyeckre yCTPOUCTBA W TIpaKTUUeCKOe TMpHUMeHeHHe: TMOALIUITHUKH,
[IBUKeHUe UCKYCCTBeHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHve WHepLIUMU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

Bropou 3akoH HeroTOHa.

W3mepeHue cuil.

CrioxxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT Aie(hOpMaLiUu.

HesecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHYe CUJT TPeHUS [TI0KOs, KaUeHUsl U CKOJIbKeHUS.

YcnoBusi paBHOBecusl TBEPOro Tesa. Buibl paBHOBeCHSI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHue aBm>KeHUst OpycKa 1o HaKJIOHHOM T/IOCKOCTH.



NccnenoBanue 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAIOLLIUX B MPYKUHE U
pe3uHOBOM 00pa3iie, OT UxX Ae(opMariuu.

WccnepnoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tena, WMEROLIEro 0Ch
Bpall|eHus].

Tema 3. 3aKOHbI COXpAHEHUS 8 MEXAHUKe

WmnynbCc MarepuasbHOW TOUKM (Tena), CUCTeMbl MaTepUa/IbHbIX TOUEK.
WmnyneC cusbl U U3MEHeHHe HMILyJ/bCa Teja. 3aKOH COXpaHeHUs HMILYJIbCa.
PeakTrBHOe [IBUKeHUe.

Pabora cusibl. MOIIHOCTh CUJTBIL.

KuHeTnyeckasi SHeprus MaTepuajbHOW TOUKU. Teopema 00 H3MeHeHUHU
KUHETUUYEeCKOW SHepruu.

[ToreHumanbHas SHeprus. [ToTeHumanbHas SHeprus yIIpyro
nedOpMUPOBAaHHOM  TPY>KWUHBI.  [loTeHI[WMa/sbHAs  SHeprusi Teia  BOMM3U
TIOBEPXHOCTU 3eMJIU.

[ToTeHuManbHble ¥ HeINOTeHLWa/lbHble  CHUJIBL. Ces3p  paboThbl
HEeIOTeHLIUA/IbHBIX CWJ C W3MEHeHVWeM MeXaHWYeCKOW 3HepPruud CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOU SHEepPruHu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKOe MpUMeHeHHWe: BOJOMET, KOmép,
TIPYKVHHBIN [TUCTOJIET, IBU)KEHHE paKeT.

LlemoHcmpayuu

3aK0H COXpaHeHUsl UMITyJIbCa.

PeakTHBHOe [IBU)XeHUe.

[epexop roTeHI[MaILHON YHEPTHUY B KUHETHUYECKYI0 U 00paTHO.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHre abCOMIOTHO HEYINPYroro yZapa C MOMOIBI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHWeM MeXaHW4YeCKOW SHepruu
TeJla Ha IpUMepe pacTsKeHUs1 Ppe3UHOBOIO XKI'yTa.

Paspen 3. Moneky/isipHas (pu3uKa 4 TepMOMHAMHKA

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

OCHOBHBIE T10/I0KEHUS] MOJIEKY/IIPHO-KWUHETUYeCKOM TeOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwkenue. [duddysusa. Xapakrep [ABWKeHUS WU
B3aMMOJIEMCTBUS YacCTUL| BelecTBa. MoJiend CTpPOeHHs Tas30B, JKUAKOCTEH H
TBEP/BIX Tel U 00bsICHEHNe CBOMCTB Bell[eCTBa Ha OCHOBe 3TUX Mojeneil. Macca u
pa3Mepbl mosiekys1. KomnuectBo BeijectBa. [loctosgsHHass ABorazpo.

TeruioBoe paBHOBecue. TemnepaTypa U eé usmepenue. [llkana temmneparyp
Henbcus.



Mogenb wupgeanbHoro ra3a. OCHOBHOe ypaBHEHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CcpefjHell KWHETUYeCKOW SHepruu TervioBOro [ABW)KeHHs uacTul] rasza. lllkama
TemriepaTyp KenbBuHa. I'a30Bble 3akoHbI. YpaBHeHHe MeHjeneeBa—KnaneipoHa.
3akoH [lanbToHa. M3omporiecchl B HieaJbHOM Ta3e C MOCTOSHHBIM KOJIAYECTBOM
BemjecTBa. ['paduueckoe mpe/cTaB/ieHre W30MPOLECCOB: W30TepMa, M30X0pa,
n3obapa.

TexHruyeckue yCTpPOWCTBAa U TMpaKTUYeCKoe TpHUMeHeHue: TepMOMETp,
b6apomeTtp.

LlemoHcmpayuu

OnbIThl, AOKasbIBaloLlMe [UCKPETHOE CTpOeHHe BellecTBa, (ororpadun
MOJIeKYJ/I OpraHUUeCKUX COeJUHEHU.

OnbIThI TI0 AU Y31 XKUAKOCTEN U ra3oB.

Mo/ienb 6pPOYHOBCKOTO JBHKEHMUS.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBatoII|1e CyLLeCTBOBaHUE ME>XXMOJIEKY/IIPHOTO
B3aUMO/IEMCTBUSI.

Moienb, WTFOCTPUPYIOIIasi PUPOAY AaBJIeHHUs ra3a Ha CTeHKU COCYy/a.

OnbIThl, WIUTIOCTPUPYIOIIMEe YypaBHEHHE COCTOSIHWS UZeaJbHOr0 rasa,
M30MPOLeCCHI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombl

OnpegeneHre MacChl BO3AyxXa B KJIaCCHOM KOMHAaTe Ha OCHOBe W3MepeHW
00BbEMa KOMHATHI, ZIaB/IeHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/y TlapaMeTpPaMU COCTOSIHUSL Pa3peXKeHHOT0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucteMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUuecKon
cucTeMbl U CrIoco0bl eé u3meHeHusi. KonruectBo TeryioTsl U pabota. BHyTpeHHsis
SHepTUss ~ OJHOAaTOMHOTO  WJea/ibHOTO  Trasa. Bwujabl  Terionepeauu:
TEeTUIONPOBOIHOCTh, KOHBEKILIUS, U3/TyueHre. Ye/bHasi TelJIOEMKOCTh BelljeCTBa.
KonuuecTBO TeMI0ThI MU Terjionepeaayve.

[Moustve 06 agmabaTHoM mporiecce. IlepBBIi 3aKOH TepPMOAMHAMUKHU.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKKA K H3omporieccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

Bropoii 3akoH TepMoiiHaMUKU. HeoOpaTUMOCTh MPOLiecCOB B TIPUPO/IE.

TersioBble  MarwmHbl.  [IpUHIUMOBI  [JeHCTBUS ~ TEIUIOBBIX  MallWH.
[TpeoOpa3oBaHusl 3HEPrMM B TeIJIOBbIX MalnHax. Ko3dduimeHT mose3Horo
nevictBus TeryioBod MarmHbl. Lukn KapHo u ero ko3d@uieHT TMoje3Horo
JercTBUsl. DKOJIoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



TexHUuyeckre YCTPOMCTBA U TMpPAaKTUYECKOe T[pHMEHeHue: [JBUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAWIEHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHre BHyTpeHHEH 3HEpruM Tejla TIPU COBEpPIIeHHWH PabOTHI: BHLIET
npoOKu 13 OyTBIIKK TI07 [IeHCTBHEM CKATOTO BO3/[yXa, HarpeBaHue 3¢upa B
JaTyHHOU TPyOKe myTéM TpeHHs (BUAEOZeMOHCTPALIs).

V3meHeHMe BHyTpPeHHEW SHepruu (TeMriepaTyphl) Teja Npy Tervionepejaye.

OneIT 10 aAWabaTHOMY pacCIIMpeHHI0 BO3AyXa (OIBIT C BO3AYIIHBIM
OTHUBOM).

Moienu mapoBoii TypOUHBI, ABUTaTe/isi BHYTPEHHEr0 CropaHusi, peakKTUBHOTO
JIBUTaTeIsl.

YueHuueckull sKcnepumeHm, 1abopamopHble pabombil

N3mepeHue yaiebHOM TETI0EMKOCTH.

Tema 3. Azpezamubie cocmosiHusi éeujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBaHue U KoHjleHcalys. VicriapeHue v KureHue. AOCOMIOTHas U
OTHOCHUTe/IbHAsl BJI&YKHOCTb BO34yXa. HacellleHHbIM Tmap. YjenapHasi TeruioTa
napoo6pa3oBaHus. 3aBUCUMOCTb TeMIIepaTypbl KUTIeHUsI OT JlaB/eHHUS.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tesla. AHU30TPOIUSI CBOMCTB
Kpucta/uioB. Kuakue KpucTta/ibl. CoBpeMeHHble Marepuasnbl. l[lnaBineHue u
KpUCTasuTM3alys. Y aenbHas Teryiora ruiaBiaenys. CyomuMariusi.

YpaBHeHHe TeryioBoro OamaHca.

TexHuuyeckre yCTPOMCTBA M TMPAKTUYECKOe ITIPUMEHeHWe: TUTPOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHUs] COBPEMEHHbIX MaTepuasioB, B
TOM YMCJ/Ie HaHOMaTepuaaoB, U HAHOTEXHOJIOTUM.

LlemoHcmpayuu

CBOUCTBa HACBIL|EHHBIX M1APOB.

Kurienue 1ipy NoHW>XKeHHOM [1aB/IEHUM.

CriocobbI M3MepeHuUst BIaKHOCTH.

HabstojeHre HarpeBaHUs U TI/IaB/IeHMsT KPUCTA/I/TMUECKOTO BellecTBa.

[emMoHCTpaLUs KPUCTA/IOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mMepeHre OTHOCUTE/ILHOM BIaXKHOCTH BO3JyXa.

Pa3pen 4. JiekTpoaguHaMHUKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. OJIEKTPUYECKUW 3apsf. [lBa BuZa 3/1eKTpUYECKUX
3apsf0B. IIpOBOAHMKY, AUSJIEKTPUKM U TOJIYNPOBOJHUKU. 3aKOH COXpaHeHWUs
3JIeKTPUYECKOro 3apsija.
BsaumopeiictBue 3apsagoB. 3akoH KysioHa. ToueuHbld 3/1eKTpUYECKAN 3apsif,.
OnekTpuyeckoe moJjie. Hanpsok€HHOCTb — 3eKTpuyeckoro rmossd.  [IpuHoun



CyNeprno3vLIiA 37eKTPUYeCKUX Tosier. JIMHUM HarnpsyKEHHOCTU 371eKTPUYECKOro
TIOJIS1.

Pabora cunm  3nekTpocTtatdyeckoro  rons.  IloreHiwman.  Pa3HocTb
roTeHMaaoB. [IpOBOAHUMKM W [WUS/IEKTPUKKA B  3JI€EKTPOCTaTUYECKOM  TIOJIe.
OvsnekTprueckasi IPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/IeKTPOEMKOCTh TJIOCKOT0 KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUYeCcKre YCTPOMCTBA M MPAKTUUYECKOe TMpUMEHEeHHe: 3JIeKTPOCKOI,
9/IEKTPOMETpP, 3/7eKTPOCTaTUUecKas 3alluTa, 3a3eM/ieHHe 3eKTPOIrpubopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arrapar, CTPYUHBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpPOUCTBO M MPUHLIUIT JeMCTBUS 37IeKTPOMeTpa.

B3avmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTpUUEeCKOe M0JIe 3apSKEHHBIX TeJl.

ITpoBOIHUKU B 3/1EKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThuecKast 3alluTa.

[V3neKTpUKKU B 3/1IEKTPOCTaTUYECKOM MOJIe.

3aBUCHMMOCTb  3JIEKTPOEMKOCTM TIJIOCKOTO KOHJeHcaTopa OT IUIOLaju
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U IN3JIEKTPUUYECKOW TTPOHUI[aeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/€HCaTOpa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mokK. Toku @ pazauuHbIX cpedax

ONeKTpUUeCKUA TOK. YCJIOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOrO TOKa.
Nctounvku Toka. Cuia Toka. [1oCcTOSIHHBIN TOK.

Haripskenue. 3akoH Oma /1151 yyacTKa Lielu.

OJIeKTpUUYECKOe COMNPOTUB/IEHUE. Y[leJIbHOe COMNPOTUB/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, napasvie/ibHOe, CMelllaHHOe CoejiHeHUe IIPOBOJHUKOB.

Pabora »smekTpuueckoro Toka. 3akoH JDkoysns—/leHija. MOIIHOCTb
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYILLIAsE CW/la U BHYTPEHHee COINPOTHB/IEHHWE MCTOYHMKA TOKa.
3akoH OMa /151 TIO/THOU (3aMKHYTOW) 371eKTpUUYeCKou 1ienu. KopoTkoe 3aMbIKaHue.

ONEeKTPOHHas  MNPOBOJWMOCTb  TBEPABIX  META/UVIOB.  3aBUCUMOCThb
CONPOTHBJIEHUSI METAJIJIOB OT TemriepaTypbl. CBePXIIPOBOJVUMOCTb.

DeKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX TyYKOB.

[TonmyripoBOgHUKH. CobcTBeHHas U Tp¥MecHast TPOBOIUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1omyrpoBoAHUKOBbBIE TIPHOOPHI.

ONeKTpUUeCKMd TOK B pacTBOpax W  paciylaBax  SJIeKTPOJIUTOB.
OJIEKTPOJIUTUYECKAas JUCCOLAALMS. DJIEKTPOJIUS.



OneKTpuueckud TOK B raszax. CamMoCTOSTeNbHBIM M HeCaMOCTOSITeTbHBIN
pa3psa. Monnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TPaKTHUYeCKoe TIpUMeHeHHe: aMIlepMeTp,
BOJIbTMETP, peOCTaT, WCTOUHHMKU TOKA, 3JIeKTpOHArpeBare/lbHble IPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, TEDPMOMETP COTIPOTHB/IEHUS], BaKyyMHBIN WO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSHKEHUSI.

3aBUCUMOCTb COTIPOTHUBJIEHUSI L[WIUHAPUYECKHUX TPOBOJAHUKOB OT [IJIUHBI,
TJIOLa/Iv TIOTIePEeYHOr0 CeueHusi U MaTepuaria.

CMellIaHHOE COeJJHeHre TTPOBOJHUKOB.

[IpsiMoe wW3MepeHHe >EKTPOABWXKYIeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHMUeCKOro 3/IeMeHTa 1 OlleHKa BHYTPeHHero COMpPOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHB/IEHUSI METAJIJIOB OT TEMIIEPATYPhI.

[IpoBOAMMOCTB 3/1EKTPOIUTOB.

VickpoBoi pa3ps/ ¥ IPpOBOAYMMOCTE BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABMXKYILeH CUTbI UCTOUHHMKA TOKa W ero BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmtopenue s/eKTponm3a.

MexnipeagMeTHbIe CBA3H

W3yuenue kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCYIIeCTB/SIETCS C
YUETOM COfiepKaTelbHbIX MeXXIIpeJIMETHbIX CBsI3eli C KypcaMud MaTeMaTUKH,
buonoruu, XUMUu, reorpadry ¥ TEXHOJIOTHH.

MedcnpedmemHble noHsimusi, CBsi3aHHbIe C U3y4YeHHMEM MeTOJ0B Hay4HOIO
TO3HAHUs: sIBJieHWe, HayuHbl (akT, rumortes3a, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaOMIOieHre, SKCTIepUMEeHT, MOZie/IipOBaH1e, MO/ieflb, U3MepeHHe.

Mamemamuka: peleHue CUCTeMbl YpaBHeHUM, JMHeWHasi (QyHKLUS,
napabona, runep6osia, Ux TpapUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (YHKIIUU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXK/eCTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCH KOOP/IMHAT, CJIOXKEeHHe BEKTOPOB.

Buonoeusi: MexaHnuyeckoe [BWKeHUe B >XUBOW MpuUpoze, auddysus, ocMoc,
TeTI000MeH >XKMBBIX OPraHU3MOB (BU/IbI TeTlioNepe/iauu, TeIyIOBOe paBHOBeCHE),
3/IeKTpUUeCKUe SIBJIeHUs B XKUBOU MPHUPO/Ie.

Xumusi: JUCKpeTHOe CTpOeHUe BelleCcTBa, CTPOeHHe aTOMOB M MOJIeKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTEH U



ra3oB, 3/IeKTpUUYeCKHWe CBOMCTBA MeTAa/I/IOB, 3/IeKTPOJUTHYECKas AUCCOLMALus,
rajibBaHUKa.

Teoepacpusi: BaKHOCTb BO3/lyXa, BETPbl, bapomeTp, TepMOMETP.

TexHonozus: tmipeobpa3oBaHue [BMXKEHWN C KCII0J/Ib30BaHHMEM MeXaHW3MOB,
yUéT TpeHUs] B TeXHUKe, TIOJLIWITHAKY, HWCIO/b30BaHHWE 3aKOHAa COXpaHeHUs
MMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U Jpyrue), ABUraTe/llb BHYTPEHHEro
cropanwusi, mapoBasi TypbuHa, ObITOBOI XOJIOAUILHUK, KOHAUIIMOHEDP, TeXHOIOTUH
TO/TyUeHUs] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/ie HaHOMAaTepuasjioB, U
HAHOTeXHOJIOTWH, 3JIeKTPOCTaTHUeCKasi 3alliuTa, 3a3eMJ/IeHHe 3/eKTPOIpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe TIpuOOpHI,
3/IeKTPOOCBETUTe/IbHBIE TPUOOPHI, ralbBaHUKa.

11 K/TACC

Pa3pgen 4. JneKTpoguHaMHKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAs1 UHOYKYyus

[TocTosiHHble ~ MarHWUTHL.  B3aWMmofelicTBMe  TIOCTOSIHHBIX ~ MarHWTOB.
MarnutHoe Tioie. BeKTOp MarHUTHOM WHAYKUWW. [IpUHLMNO CyTeprio3uiuu
MarHWTHbBIX MOJied. JINHUM MarHUTHOW WHAYKUUU. KapTWHa JIWMHUN MarHUTHOMU
VIHAYKLAU 110/ TTIOCTOSIHHBIX MarHUTOB.

MarHuTtHoe TIO/le TIPOBOJHMKA C TOKOM. KapTwHa JIMHUM WHAYKIUA
MAarHUTHOTO TIOJ/ISl [JIMHHOTO TIPSIMOI0 TPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTefa. B3auMmoencTBre MpoOBOAHUKOB C
TOKOM.

Cuna Amriepa, eé MOAyJ/Ib U HaTlpaB/ieHUe.

Cuna JlopeHlija, eé MOAYJb U HaripaB/ieHUe. [IBrKeHre 3apsKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM T1o/1e. PaboTa cubl JIopeHria.

fBneHve 5/IEKTPOMAarHUTHOM MWHAYKUMHU. [IOTOK BeKTOopa MarHUTHOU
VHJYKLIUM. OJIeKTPOJBWKYIass CWia WHAYKUUW. 3akoH 3/1eKTPOMarHUTHOM
nHaykuuu dapages.

BuxpeBoe ssieKTpuueckoe Tiojie. ODIEKTPOJABMXKYILasg CWla MWHAYKLUUA B
IIPOBOJHUKeE, IBUKYI|EMCS MTOCTYyIaTe/IbHO B OZHOPOJHOM MarHUTHOM I10JIe.

ITpaBuso Jlenua.

NHAyKTUBHOCTb.  fIB/leHWe CaMOWHAYKLUUU. OJIEKTPOABWKYLLAs  CUJa
CaMOUHAYKLIUMU.

OHeprusi MarHUTHOTO T10JI1 KaTYLLKU C TOKOM.

DJIeKTPOMarHuTHOe T10JIe.

TexHUUyeckre YCTPOMCTBA W MPAKTHUYECKOe TMpHUMeHEeHHe: TMOCTOsSIHHbIE
MAarHuThl, 3/IeKTPOMAarHuThl, 3JIEKTPOABUraTe/lb, YCKOPUTE/IW 3JIeMeHTapHbBIX
YaCTHUL], UHAYKLIMOHHAA [1eYb.



LlemoHcmpayuu

OneIT OpcTea.

OTKJ/IOHEeHHe 3/IeKTPOHHOI0 MyYKa MarHUTHBIM I10JIEM.

JIMHUM VHYKLAX MarHUTHOTO TIOJISI.

B3anmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3JIEKTPOJIUTA.

SBneHue 3/1eKTPOMarHUTHOM UHAYKLUU.

IIpaBusno JleHua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CUIbl UHAYKLMU OT CKOPOCTA W3MEHEHUs!
MarHMTHOIO MOTOKaA.

SB/1eHre CaMOUHAYKLVH.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHrie MarHUTHOIO T10J/151 KQTYIIKU C TOKOM.

WccnepnoBanue 1eCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBleHUs 5/1eKTPOMarHUTHOW MHYKLIWU.

Pa3pen 5. Kosie0aHusi ¥ BOJIHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHumHble Ko/1e0aHusl

KonebarenbHass  cucremMa. CBoOogHBIE  MeXaHWUeCKHe  KoJieOaHHS.
'apmonuueckre Kosiebanus. Ilepuop, vacToTa, amruidTyga v (as3a KonebaHUi.
[Ipy>KMHHBIM MasATHUK. MaTeMaTUYeCcKhd MasiTHUK. YpaBHEHHWe rapMOHWYECKUX
KosieOanuii. [IpeBpaitieHre SHePryuu MpU rapMOHUYECKUX KOJleOaHHsIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KojiebaHUs B
ueasbHOM KojebaTeslbHOM KOHTYpe. AHANOTMs MeXAy MeXaHUueCKUMU |
3/IeKTPOMarHUTHBIMU  KojiebaHusiMu. Popmysna TomcoHa. 3akoH COXpaHeHUs
SHEPTUU B UJeaibHOM KosiebaTe/TbHOM KOHTYPe.

[TpencTaBieHue O 3aTyxarolMx KonebaHUsX. BbIHYKIeHHbIe MeXaHUYecKHe
KonebaHusi. Pe3oHaHC. BeIHYX/IeHHbIe 3/1IeKTPOMarHUTHbIe KojiebaHusl.

[TepemenHbIi TOK. CHHYyCOWJANbHBIA [epeMeHHbIM TOK. MOLJHOCTB
MepeMeHHOr0 TOKa. AMIUIMTYJHOe W [eWCTBYHOLllee 3HaueHue CUIbl TOKa H
HarpsUKeHUs..

Tpanchopmarop. TIponsBozcCTBO, Mepefiaua U MOTpebsieHye 3/1eKTPUUeCcKoin
SHEpruu. JKOJIOTUYECKWe PUCKW TPU MPOM3BOJCTBE 37eKTposHepruu. KysbTypa
VICII0JIb30BaHUS 3JIEKTPO3HEPTHH B NTOBCEJHEBHOM YKU3HHU.

TexHUUyeCcKre yCTPOWCTBA W TMpaKTUYECKOe TMpHUMEHEeHHe: >SJIeKTPUYeCKUu
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, IMHUY 371eKTpornepeaay.

LemoHcmpayuu

ViccnemoBanuie TapamMeTpoOB KoJyie0aTe/IbHOM CHUCTeMbI (TIPYKWUHHBIA HWIH
MaTeMaTUYeCKUN MasiTHUK).



HabttojeHue 3aTyxaroIux KoieOaHHi.

WccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOTe0aHHUM.

Habntonenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOieOaHUs.

OcuuinorpaMmel (3aBUCMMOCTH CHJIbI TOKA U HAarpsDKeHUs1 OT BPeMeHM) 1Sl
3/IeKTPOMarHUTHBIX KOJiebaHuM.

Pe3oHaHC TmipyM TOC/IeOBaTelbHOM COEJUHEHWM DPEe3MCTOpa, KaTYLUKU
VH/JYKTUBHOCTH Y KOH/JIeHCaTopa.

Mopenb TMHUM 371eKTpONepeaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHve 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JJTUHBI HUTH Y MacChl rpy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B LeNMd W3  MOCIe0BATebHO
COeIMHEHHBIX KOHZEHCAaToPa, KaTyIIKWA U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/1Hbl

MexaHuueckue BOJIHBI, ycioBUsi pacnpoctpaHeHusi. [lepuog. CKopocTb
pacrpoCcTpaHeHusi W [JIMHa BOAHBL. [lomepeuHble W TIPOAO/BHBIE  BOJIHBI.
Nurtepdepeniiys 1 gudpakijyds MexaHu4eCcKUX BOJIH.

3ByK. CKopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DeKTPOMAarHUTHbIe BOJIHBL. Y CJIOBUSI U3/TyUEHUS 3/IEKTPOMArHUTHBIX BOJIH.
B3avmHasi opuenTaius BekTopoB E; B, V B syiekTpomarHuTHOU BosiHe. CBOMCTBA
3JIeKTPOMarHUTHBIX BOJIH: OTpakeHue, TpesioM/ieHue, Nossipu3anus, qudpakiys,
vHTepdepeHIusi. CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJTH.

[[Tkana 3/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIBI paguOCBA3Y U Te/leBUAeHus. Pagyonokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUUyeckre yCTPOWCTBA U TIPAaKTUUECKOe TpPHUMEHeHue: MY3bIKa/lbHble
VHCTPYMEHTHI, YJ/IbTPa3ByKOBasi AUArHOCTUKA B TEeXHWKe W MeJuLIMHe, pajap,
paZiIMOTIPUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacIpOCTpaHeHHe MOTIePEeYHbBIX U MPO/[0/IbHBIX BOJIH.

Koneb6mtorieecst Teio0 Kak NCTOUHUK 3BYKa.

Habsro/ieHre oTpaykeHus U MpeioM/IeHUsi MeXxaHUUeCKUX BOJTH.

Habntopenue natepdeperiiyy v Audpakiiiid MeXaHUUeCKHUX BOJIH.

3BYKOBOM Pe30HAHC.

HabsofieHre CBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATY[0H U
YacTOTOM KosiebaHMiA.



WccnengoBanne  CBOMCTB ~ 3/1EKTPOMAarHWATHBIX — BOJIH: OTpa’keHue,
TipesioM/ieHue, Mosipu3aLusi, AU pakLys, UHTeppepeHLusl.

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsgmosiviHeNHOe pacrpocTpaHeHue CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOUHUK CBETa.

OTpakeHre cBeTa. 3aKOHBLI OTpakeHHUsI cBeTa. [TocTpoeHne n3obpakeHHi B
IIJIOCKOM 3epKare.

[TpenomeHuve cBeta. 3aKOHbI TIpe/ioMIeHuUs1 cBeTa. AOCOJIOTHBIN TTOKa3aTeb
nipeiomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. IlpefieslbHBIM YroJ TIOJTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucniepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LlBer.

Cobuparolifue ¥ pacceuBarolijie JiMH3bL. ToHKas JmH3a. DOKyCcHOe
pacCcTOsTHUe W OITHYecKas CWia TOHKOW JMH3bI. [locTpoeHue u300pakeHUN B
coOuparoIlyX U pacceuBaroluX JMH3aXx. PopMysia TOHKOM JIMH3BL. YBeluueHue,
JlaBaeMoe JIMH30M.

[Tpeaenbl NPUMEHUMOCTH FeOMEeTPUYECKOW OIMTHKM.

BonHoBasi ontuka. WHrepdepeHiusi cBeta. KorepeHTHble HCTOUHUKHU.
YcnoBusi HabmofeHWss MakKCHMyMOB W MHUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHEe OT [IBYX CMH(a3HbIX KOTepeHTHbIX NCTOYHUKOB.

Oubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCIoBUe HaOmoAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTWMYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PEellETKY.

ITonspusanus ceera.

TexHUuyecKue yCTPOWCTBA U TIPAaKTUUECKOe TIPUMEHeHWe: OUKW, JIyIa,
doToarmapaT, MNPOEKIMOHHbIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
OMNTHKa, AU(PPaKIMOHHAs PellETKa, TOJISIPOU,.

LlemoHcmpayuu

[IpsiMo/MiHeliHOe paclpoCTpaHeHWe, OTpakeHWe W IIpeJioMJIeHue CBeTa.
OnTuueckuie IpUOOPHI.

[ToniHOE BHYTpeHHee oTpakeHUe. Mojiesib CBETOBO/A.

VccnenoBanue cBONCTB n300pakeHU B TMH3aX.

Mopeny MUKpPOCKOIa, TesiecKora.

HabsroieHre nHTepdepeHivy CBeTa.

Habmtopenne nudpakiuu ceeTa.

Habntozenue aucrnepcyu cBerta.

[TonyueHue cnieKTpa C MMOMOIIBIO0 PU3MBI.

[TonyuyeHue crieKTpa C MOMOILIbIO AUGPAKLIMOHHOM PeIIETKU.

HabsroieHue nmonsipyu3aliiy CBeTa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue 1oKaszaTesisi pe/ioM/IeHHsl CTeKIIa.
WccnenoBaHre CBOMCTB n300pakeHHUH B JTMH3aX.
Habntozenue aucrnepcru cBerta.

Pa3gen 6. OcHOBBI crieliia/IbHOM TeOPUU 0THOCUTE/THbHOCTH

'paHuibl  TIPUMEHUMOCTM  KJacCMUecKoW  MexaHuUKM.  [locTynaThl
CreLaJbHOW TeOpUM OTHOCHUTE/TbHOCTUA: WHBApPUAHTHOCTb MOAYJSI CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTE/IbHOCTU DWHILTeHHA.

OTHOCUTETBHOCTh OJJHOBPEMEHHOCTH. 3ame/jjieHre BPeMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIbI.

CBs13b MacChl C SHepruer u UMITYJIbCOM PeJISTUBUCTCKOM YaCTHULIbl. DHEPrusi
TIOKOSI.

Pa3pen 7. KBanroBas ¢u3uka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonHbl. Popmyiia [11aHKa cBsi3v sHeprum (OTOHA C €ro 4YaCTOTOW. DHeprus
Y UMITyJIbC (POTOHA.

OTkpbiTHe U uccnenoBanre Goto3ddekra. OmnbiThl A. I'. CToseToBa. 3aKOHbI
doToadekra. YpaBHeHue IDlHIITeHa Ay GoTodpdekra. «KpacHas rpaHuia»
dboToaddekTa.

Hasnenue cBeta. Ombitel [1. H. JleGenesa.

XuUMHueckKoe JeliCTBUe CBeTa.

TexHUUeCcKue YCTPOMCTBA W TMpaKTUUeCcKoe MpHUMeHeHUe: (HOTO3/eMEHT,
dboTojaTUMK, cosiHeuHasi baTapesi, CBeTOAMO/I,.

LlemoHcmpayuu

®oT103¢h(deKT Ha yCTaHOBKE C LIMHKOBOM IJTaCTUHOM.

WccnenoBaHue 3aKOHOB BHelllHeTro (oTo3(dekra.

Cseroauop,.

CostHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopga Mo paccesiHUMIO o -4YacCTHL].
IlnanerapHas ™mogens atoma. Iloctynatel bopa. W3nyueHue U morJiolleHue
(OTOHOB TMpU Mepexojile aToMa C OJHOr0 YpPOBHSI SHEPruyd Ha Apyrou. Bupel
criekTpoB. CrieKTp YpOBHEH 3Hepruu aToMa BOJOpOo/a.

BosiHOBBIe cBoMcTBa yactul. Bonne! ge bponnsa. KopnyckynsipHO-BOJIHOBOU
Zlyasu3M.

CHNOHTaHHOE U BBIHYK/IEHHOE HU3/TyueHue.

TexHUUyeCcKre YCTPOMCTBA W TpPaKTUYeCKOe TIPUMEHEeHHe: CIeKTpPaJbHbIN
aHau3 (CeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIBIOTEP.



LlemoHcmpayuu

Mopgens omnbitTa Pesepdopza.

OrnpesiesieHye JIMHbBI BOJIHBI J1a3epa.

Habmo/jeHue TMHeHYaThIX CTIEKTPOB HU3/TyUeHHs.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iMHeYaToro crekTpa.

Tema 3. AmomHoe 510po

OKCIepyMeHThI, /l0Ka3bIBaloll[ie CJ0KHOCTh CTpoeHusi sjapa. OTKpbITHe
paauoakTuBHOCTH.  OmbiTel  Pe3epdopza 1o ompezieneHUt0  COCTaBa
pafioakTUBHOrO wu3nydeHus. CBolictBa anbda-, 6OeTa-, TramMma-u3IyueHusl.
BivsiHve paZinoakTUBHOCTH Ha »KHBble OpPraHW3Mbl.

OTKpbITHE TIPOTOHA ¥ HeWTpoHa. Hyk/ioHHass Mozenb sijpa ['eitseHOepra—
NBaneHko. 3apsap sgpa. MaccoBoe unciio sigpa. M3otomnsl.

Anbba-pacnias. OJeKTPOHHBIM UM TIO3UTPOHHBIM OeTa-pacraz. ['amma-
y3J/lydyeHre. 3aKOH paJIM0aKTUBHOIO pacriazia.

DHeprus CBsi3u HYKJIOHOB B sifipe. fepHbie cusibl. [ledeKT Macchl sigpa.

AnepHeble peakuuu. [JeneHve u cuHTe3 sifep.

SfnepHbiii peaktop. TepmosiepHbiii cuHTe3. [Ipo6sieMbl U TI€PCIIEKTHUBbI
sIePHOM SHEePreTUKU. DKOJIOTUUeCKHe acleKThl siZiepPHOW SHePreTHUKH.

OJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pl Hab/IFOIeHUST U PETUCTPALIUU 37IeMeHTapHbBIX YaCTHLI.

dyHamMeHTa/IbHbIe B3auMO/elCcTBUs. EAMHCTBO (hru3ruecKou KapTUHBI MUpa.

TexHUUYeCcKUe yCTPOWCTBA U MPAKTUUECKOe TIPUMEHeHMe: [JO3UMeTp, KaMmepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUrK MOHU3UPYIOLIUX YaCTHII.

YueHuueckull 53KcnepumeHm, 1abopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

JTanbl pa3BUTHS aCTpOHOMMHU. [IpUK/Ia[HOe 1 MUPOBO33peHUYeCKOe 3HaueHUe
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3qusi, spKue 3BE3/bl, TJIaHEThbl, UX BUAUMOE
NIBUJKEHHE.

CosiHeyHasi cucrema.

Connue. ConHeuHast akKTUBHOCTb. McTouHWK 3Heprum CosiHLUA U 3BE3[.
3BE3/Ibl, X OCHOBHBbIE XapaKTePUCTUKU. [lMarpamma «CrHeKTpaabHbIA KaacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM IM0OC/IeJ0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jid 3BE3[l IJIaBHOW MOCJ/IeJOBAaTe/IbHOCTU. BHyTpeHHee CTpoeHUe



3Bé371. CoBpeMeHHbIe Tpe/iCTaB/IeHHs O MPOUCXOXXIEeHUU U 3BoyroLuyd ConHLa U
3B€371. OTaribl )KU3HU 3BE3].

Mneunsii [lyte — Hamia ['anaktuka. IlosoxkeHuve u gBvkeHue CojHIlA B
lanaktuke. Tunbl rasakTvk. PagroranakTuky ¥ KBasapbl. YEpHbIe JBIPBI B s/ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akon Xa00s1a. Pa3beranue ranakTHK.
Teopus bonblioro B3psiBa. PeIikToOBOe U3jlyyeHue.

MaciirabHasi cTpyktypa BeeneHHoli. MeTaranakTuka.

HepeliéHabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsrofieHusi HeBOOPY)KEHHBIM T71a30M C MCMO/b30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [I71s1 OTIpe/ie/ieHUsl T10/10’KeHUs] HeOeCHBIX 00beKTOB Ha KOHKPETHYHO
JlaTy: OCHOBHbIe c03Be3usi CeBepHOro MoJiyliapusi U sipKue 3BE3/bl.

Habmtopenus B Teneckon JIyHel, TiaHet, MieuHoro [TyTu.

O6o00iaroiiee MOBTOPeHUE

Ponb ¢usvku W acTpOHOMMM B SKOHOMHUUYECKOH, TEXHOJOTMYEeCKOM,
COLIMA/ILHOM U 3TUUeCcKou cdepax JesiTe/lbHOCTUA YesioBeKa, PO/ib U MeCTO (DU3UKU
1 aCTPOHOMHHU B COBPeMeHHOM Hay4yHOM KapTHUHe MUpa, POo/ib (PU3NUeCKou Teopuun
B (OpPMHpOBaHWM TIpeJCTaB/ieHHA O (PU3MYECKOM KapTHHE MHUpa, MeCTO
¢du3nueckoi KapTUHBI MUpa B 00IIleM psily COBPeMeHHBIX eCTeCTBEeHHO-HayUHbIX
Tipe/iCTaB/IeHUN O TIPUPOJeE.

MexnpeaMeTHbIe CBSI3H

N3yyenue Kypca (pusuky 0a30Boro ypoBHsi B 11 Kjiacce OCyIeCTBSIETCS C
YU4ETOM COZlepKaTelbHbIX MeXKIIDeJMeTHbIX CBs3€M C KypCcaMy MaTeMaTHKH,
buonoruu, XMMUu, Teorpadry ¥ TEXHOJIOTHH.

MeosicnpeOmemHble noHsimusi, CBsi3aHHbIE C W3Y4Y€HUWEM METO/I0B HAyUHOTO
MO3HAHUS: SIBJIEHWEe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJIWUMHA, 3aKOH,
Teopusi, Hab/ro/IeHre, FIKCIIePUMEHT, MO/Ie/IMPOBaHe, MO/le/ib, U3MepeHHe.

Mamemamuka: peuieHve CHUCTEMbl yPaBHEHWW, TPUTOHOMETPUYECKUE
(GyHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOe
TOXX/[|€CTBO, BEKTOPbl M UX MPOEKLMA Ha OCHM KOODPJWHAT, CJIO)KEHHe BEeKTOPOB,
TIPOU3BO/IHbIE 3/IeMEHTAPHBIX (PYHKLWM, MPU3HAKW TI0J00HUs TpPEeyrojbHUKOB,
oripeiesieHHe TIIO[aN TJIOCKUX GUTyp u 06béma Ter.

Buonozus: sneKTpuueckue siBJieHUST B JKMBOW TIpUpoOjie, KosiebaTesbHbIe
JBIDKEHUSI B )KMBOM TIpUPO/ie, ONTUUYeCKHe SIBJIeHUs] B )KUBOM TIpUpO/ie, [1eliCTBHe
pasiialiii Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHMe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHsl KpPHCTA/VTMUeCKOW peIlIeTKUA, CIeKTpabHbIH
aHasms.



l'eoepacpusi:  marHuTHbIe TmOAOCa 3eM/IM, 3a/le)KM MarHUTHBIX — PY/,
dhoToChEMKaA 3eMHOM ITOBEPXHOCTH, TIpe/icKa3aHue 3eM/IeTPsICeHU.

TexHonoz2usi: JMHWAW  37M€KTporiepefiady, TeHepaTop MepeMeHHOro TOKa,
3JIeKTPO/IBUTaTe/ b, WHAYKLMOHHAsi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN arirapaT, BOJOKOHHAsl OITHKa,
coyiHeuyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®N3UNKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero oOIrero
obpa3oBaHus (6a30BbIii YPOBEHB) [IODKHO 00ECTIeUNTH JOCTYDKEHHE CJIeYIOHX
JTMYHOCTHBIX, METAINpeAMEeTHBIX U MPeJIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJIBTATHBI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHUST yueOHOTOo TrpeaMeTa «DPU3MKa» [[OJDKHBI
OTpa)kaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMXcs PYKOBOACTBOBATHCS
chopMHUpPOBaHHOM BHYTpPeHHeM TMO3Uul[ied JUYHOCTH, CUCTEeMOM I[@€HHOCTHBIX
OpHeHTAllM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOI[UX
TPaJUI[MOHHBIM IIeHHOCTSIM DPOCCHHCKOTO OOIIecTBa, paciliipeHre >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TIPOLiecCe peasiv3aliiM OCHOBHBIX HarpaB/ieHUN
BOCITUTaTEIbHOW JeITeTbHOCTU, B TOM YUCJIe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

cchopMHUPOBAHHOCTH IPAYKAAHCKOM MO3UIMK 00yUarolerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHHCKOTO 00IIIeCcTBa;

MpUHSATHE  TPAJULIMOHHBIX  OOIeuesloBeUeCKUX T'yMaHUCTUUECKUX U
JIeMOKPaTUUeCKHX 1[eHHOCTel;

TOTOBHOCTh BECTHM COBMECTHYIO JeSITeJIbHOCTb B MHTEpecax IPaKAaHCKOIo
o0I11iecTBa, yuaCTBOBaTh B CaMOYIIpaBjieHU: B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHue B3auMO/IelCTBOBATh C COL[MaIbHbIMU UHCTUTYTaMU B COOTBETCTBUU C
YX QYHKIUSIMU U Ha3HaUEeHUEM;

TOTOBHOCTh K TYMaHUTAapHOM Y BOJIOHTEPCKOM JesITe/TbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHHSA:

chopMHPOBaHHOCTb POCCHUUCKOU rpakJjaHCKOH WUJIeHTUYHOCTH,
NaTpUOTU3Ma;

LIEHHOCTHOE OTHOLIEHHWEe K TOCYyJapCTBEHHbIM CHMBOJIAM, JOCTW>KEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTU (PU3MKY U TEXHUKHY;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUSI, STUUECKOT0 TIOBEe/|eHUS;

CIIOCOOHOCTh OlIEHHMBaTh CUTYAllMI0 W TIPUHUMATh OCO3HAHHbBIE pellleHus,
OpPHEeHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U 1[EHHOCTU, B TOM UHUC/e B
JleATe/IbHOCTU YUE€HOTI0;

0CO3HaHUe JIMYHOTO BK/Ia/la B IOCTPOEHUE YCTOWUMBOTO Oy Iyl1iiero;

4) 3cTeTUYeCKOro BOCIUTAHMSA:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYyIIero (pu3nueckou Hayke;



5) TPyAOBOro BOCHUTAHMS:

VMHTEpeC K pa3/iMuHbIM cdepaMm MpodecCcuoHaNbHOW AesiTebHOCTH, B TOM
YucCsie CBsI3aHHBIM C (DU3UKOU 1 TeXHUKOM, YMeHHe COBepIliaTb 0CO3HAHHBIN BbIOOP
Oyayieii mpodeccuu u peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE T1/1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO0 U caM0O0Opa30BaHMIO B 00/aCTH
(bY3UKY Ha POTSDKEHWH BCer )KU3HU;

6) 3K0/10ri4ecKoro BoCIIUTaHUs:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTYphbl, OCO3HaHUE TJI00a/JLHOrO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHWE U OCYILeCTB/IEHME IEUCTBUM B OKPY>KalOlller cpejie Ha OCHOBE
3HaHUS LieJield yCTOMUMBOIO Pa3BUTHS Ue/I0BEYeCTBa;

pacllMpeHye OIbITa [|esTebHOCTU 3KOJIOTUYECKOW HarpaB/ieHHOCTH Ha
OCHOBe UMEIIIUXCs 3HaHUM 10 (PU3MKe;

7) LIeHHOCTH HAay4YHOT0 M03HAHUA:

c(OpMHUPOBAaHHOCTb MMPOBO33pPEHMS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (U3NUYECKOU HayKU;

OCO3HaHWe 1[eHHOCTM Hay4HOW [leATe/IbHOCTH, TOTOBHOCTh B TIpoliecce
u3yuyeHusi (QU3UKKM  OCYLIECTB/SITh  MNPOEKTHYH) W HCC/Ie0BaTe/bCKYIO
JesiTe/IbHOCTh UHAUBU/YaabHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIE e CTBUS
Bba3oBble jioruueckue JJefCTBYA:
camMoCTOSTeIbHO  (DOpMy/MpOBaTh W aKTyaJM3WpoBaTh  Mpobiemy,
paccMaTprBaTh € BCECTOPOHHE;
orpefie/iATh LieJIM [leATe/IbHOCTH, 3aZlaBaTh IlapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUSI;
BBISIB/ISITh  3aKOHOMEPDHOCTM U TPOTUBOpPEUYMsi B  pacCMaTpUBaeMbIX
bur3nUecKuX SIBIEHUSIX;
pa3pabaTbiBaTh TUIaH pelleHusT Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepHaJbHbIX U HeEMaTepHaJibHbIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B [IeITEIbHOCTh, OLIeHUBAaTh COOTBETCTBHE PE3Y/IbTaTOB
1[e/15IM, OL[€HMBAaTb PUCKU MOCJIeJCTBUM [esITeTbHOCTH;
KOODJIMHUPOBaTb W  BBIMIOJIHATL paboTy B  YCJAOBHSX  peanbHOro,
BUPTYa/IbHOTO ¥ KOMOMHHUPOBAHHOTO B3aUMO/I€HCTBYS;
pa3BUBaTh KpeaTUBHOE MBIIIJIEHHE TIPYU PeIIeHNH XXKU3HEeHHBIX MpobieMm.
Bba3oBble ucciegoBare/nbCKue JeUCTBUS:
B/IaJleTb Hay4YHOW TepMHHOJIOTHeM, K/IHUeBbIMU TIOHATHUSMM U MeTOo[aMu
(br31UeCcKor HayKu;



B/IaJIeTh HaBbIKaMU yueOHO-HMCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1eSITe/TbHOCTH
B 00/1acTH (U3MKH, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TIOUCKY
METO/IOB peIlleHHs 3aiau (U3UUECKOTO COJEepKaHHUs, MPUMEHEHWIO Pa3/InYHBIX
METO/IOB ITO3HAHHUS;

BAAJIeTh BHUAAMHU [JeSTeJIbHOCTH TI0 TIOJIyUeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaluy, TpeoOpa30BaHUI0 W TIPUMEHEHWIO B Pa3/IMUHbIX yueOHbIX
CUTYaI[USX, B TOM UHCJIe TIPU CO3/IaHUM yUeOHBIX IIPOEKTOB B 00/1aCTH (DU3HKU;

BBISB/ISTh TIPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/M3UpOBATh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pellleHusi, HaXOAWThb apryMeHThbl [ /0Ka3aTeJbCTBa
CBOWIX YTBEPXK/I€HUH, 3a/IaBaTh TlapaMeTPhbl U KPUTEPUH PEIIeHHS;

aHA/IM3UPOBAaTh IIOMTyUeHHbIE B XOZie peIleHus 3a/laud  pe3y/bTaThl,
KPUTHUECKU OLIeHWBATh WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh W3MeHeHHe B HOBBIX
YC/IOBUSIX;

CTaBUTb W (OPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbHOU
JesITe/IbHOCTH, B TOM UKCJIe TIPYU U3yUeHUH (DU3HKH;

JlaBaTh OL[€HKY HOBBIM CHUTYAI[UsIM, OL[eHUBATh MPHOOPETEHHBIH OIIBIT;

yMeTb TIePeHOCHUTh 3HaHUS TI0 (U3MKe B TIPAKTUYECKYI0 00/1acThb
YKU3He1esITe/IbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX MMPeJAMETHBIX 00/1acTel;

BBIIBUTaTh HOBbIE WU, Mpe/jlaraTb OpUrHHA/IbHbIE TTOAXO0/IbI U PellleHus;

CTaBUTH MPOO/IEMBI U 3a/lauH, IOy CKaIOII[1ie albTePHATUBHbIE PeIlleHMs.

Pabora ¢ nua(opmanmeii:

B/Ia/IeTh HABBIKAMH ITT0/TydYeHHsT UHGOPMAI[UK (PU3UUECKOT0 COJIeP)KaHUsT U3
HWCTOYHWKOB pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIIEeCTB/IATh IIOWCK, aHaju3,
CHCTEeMaTU3alMI0 ¥ WHTEePIIpeTaljui0 WHGOPMAluK Pa3dyHbIX BHUJOB U (OpPM
TIpe/ICTaB/IeHNST;

OLIeHHBAThb JOCTOBEPHOCTh MH(OPMALIHH;

WCTIO/Tb30BaTh  CpeicTBa  WH(OPMAI[MOHHBIX YW KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B PEIleHUH KOTHUTMBHBIX, KOMMYHUKATUBHBIX U OpraHW3allMOHHbIX
3aau C cobmozeHreM TpeOOBaHWM JPrOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUsl, IIPABOBBIX U 3THUYECKMX HOPM, HOPM
MH(OPMALIMOHHOM 6e301MacHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOr0 COJep)KaHWs B pas/MuHbIX (opMaTax C
yuéTOM Ha3HaueHUs1 MHGOPMALUY U 11e/IeBOM ayJUTOPUH, BbIOMpasi ONTUMA/IbHYTO
dopMy IpezcTaB/IeHUS ¥ BU3ya/TH3al[iH.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:
OCYIIIeCTB/ISATh OOI[eHHe Ha YpoKax (M3UKU U BO BHEYPOUHOH /IesiTe/IbHOCTH;
pacrio3HaBaThb TMPEeATIOCHITKA ~ KOHGIMKTHBIX CUTyalluid M CMAr4aTth
KOH(/TUKTHI;



Pa3BEPHYTO W JIOTMYHO H3/laraTh CBOKO TOUKY 3PEHUSI C MCIIO0/Ib30BaHUEM
SI3bIKOBBIX CPE/ICTB;

TOHMMAaTh W UCII0/Ib30BaTh TIPEMMYII[eCTBa KOMAHJHOW W WHAWBUZYATbHOU
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUM C YUYETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEeH KaXk/[0T0 WjieHa KOJ/IEKTHBA;

NMPUHUMATb  1IeJTM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBaTh U
KOOD/IMHUPOBAaTh [JeNCTBUSL TI0 €€ [OCTW)KEHHIO: COCTaB/IATh ITUIaH JIeHCTBUH,
pacripefie/iiTh POIM C YYETOM MHEHUM YYaCTHHKOB, OOCY)KIaTh pe3yJ/bTaThl
COBMECTHOM paboThI;

OLIeHMBAaTh KaueCTBO CBOET0 BK/IaJa M KaXKAOr0 yYaCTHUKA KOMaH[bI B
001Kt pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npejijlaraTb HOBBIE TIPOEKTHI, OLIEHWBaTh W€ C TIO3MIMKM HOBW3HBI,
OPUTHMHA/ILHOCTH, TTPAKTUUECKOW 3HAUMMOCTWY;

OCYIeCTB/ISITh TIO3UTHUBHOE CTpaTernyeckoe TIOBeJileHWEe B  Ppa3/IMUHbBIX
CUTyaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

Pery/IaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIe el CTBUA
CamoopraHuszanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HABaTeNbHYIO /leITe/TlbHOCTh B 00J/1aCcTH
GU3MKM U aCTPOHOMUMU, BBISIBISTH TMPOOeMbl, CTaBUTb U (HOPMYIUPOBATh
coOCTBeHHbIE 33/]auy;

CaMOCTOSITe/TbHO COCTaB/ISATh TUIAH PeIleHUs PacUéTHBIX U KaueCTBEHHBIX
3a/ia4, T/IaH BBITIOJIHEHUS TIPAKTHUUECKON PabOoThl ¢ yUTOM UMEIOIHUXCSI peCypCOB,
CcoOCTBEHHBIX BO3MOXKHOCTEH 1 TIPeIIIOUTeHHH;

JlaBaTh OL[€HKY HOBBIM CHUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHHH;

JleflaTh  OCO3HAHHBIM BLIOOP, aApPryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaThb TTPUOOPETEHHBIN OITBIT;

criocobcTBoBaTh  (DOPMUPOBAHHWIO U TIPOSIBJIEHUIO 3PYAUIMM B 00/1aCTH
(bH3MKH, TIOCTOSTHHO TIOBBIIATE CBOM 00pa30oBaTe/IbHBIN U Ky/IbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHA/IbHBIA HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWssM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TIbHOCTD,
OLIeHHMBATh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

B/a/IeTh  HaBbIKAaMU  TI03HaBaTe/JIbHOM  pedieKCcMd KAk~ OCO3HAHUS
CoBepIllaeMbIX JeNCTBUM U MBIC/IUTE/NbHBIX TIPOLECCOB, WX pe3y/JbTaTOB W
OCHOBAHUI;

HCTI0/Tb30BaTh TIPUEMBI pedyieKCUr il OLeHKA CHUTYald, BLIOOpPA BEPHOTO
peleHus;



yMeTb OL|eHHWBaTh PUCKHM W CBOEBPEMEHHO TPUHMMATh peIleHUsi 10 HX
CHWKEHHUIO;

NMpPUHMMAaTh MOTHBBI W apryMeHTbl JAPYTUX TpU aHajau3e pe3ysbTaToOB
JesITe/IbHOCTY;

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

MPUHMMAaTh MOTHBBI W apryMeHThl JAPYTUX TpU aHajau3e pe3ysbTaToOB
JesITe/IbHOCTY;

TpPY3HABaTh CBOE MPaBO Y MPaBO JPYTUX Ha OLIMOKU.

B mpoiiecce AOCTM>XeHUs] TUYHOCTHBIX Pe3y/bTaTOB OCBOEHHUs MPOTPAMMBbI
no ¢usuke A8 YpOBHA cpeAHero oOmiero obpa3oBaHus y OOyYarOIMXCs
COBepIIeHCTBYeTCS IMOLIMOHA/IbHBIN VHTEJIIeKT, Tipe/Iro/aratoIuii
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/TFOUAOIIEro CIlIoCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHON 3MOI[MOHATBHON Cdephl,
ObITh YyBepeHHbIM B cebe;

CcamoperyJ/iMpoBaHus, BKJIOUAIOIIEro CaMOKOHTPOJIb, YMeHHe TpPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  a[alTUPOBAThCS K
IMOLIMOHA/IbHBIM M3MeHEHHUsIM U TIPOSIB/ISITh THOKOCTb, OBbITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBALMM, BK/IOUAIOLIEl CTpeM/IEHHE K JOCTH)KEHUIO L|eu U
yCIiexy, ONTUMU3M, WHWLMAaTUBHOCTb, YMEHHWe [JeiCTBOBATb MCXO[sS M3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIlel criocOOHOCTh TIOHUMATh IMOLMOHA/IbHOE COCTOSTHUE
JPYTUX, YUWThIBaTb €ro TIPU OCYIIeCTBAeHUU OOIlleHus, CIO0COOHOCTb K
COUYYBCTBUIO U COMEPEKUBAHUIO;

COLIMa/TbHBIX HaBBIKOB, BK/TIOUAIOIINX CTIOCOOHOCTh BHICTPAUBAaTh OTHOIIIEHUS
C IPYTUMM JIFOJJbMH, 3a00TUTHCS, TIPOSIB/IATH MHTEPeC U pa3peliaTb KOH(IUKTHIL.

INMPEAMETHBIE PE3YJ/IbTATHI

K xoniy obyuenus B 10 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YYarOIIUXCSl YMEHHUM:

JIeMOHCTPHPOBATh Ha TpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBaHUU
COBPEMEHHOM HayUyHOW KapTHHbI MHUPA, B PAa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTMH, B TIPaKTUUYECKOU JeATe/IbHOCTHU JIHOIel;

YUMTBIBaTh TpaHUllbl TIPUMEHEeHUs] H3yueHHbIX (U3UUYECKUX Mo/jieslei:
MaTepuasibHasi TOUKa, MHepI[MabHasi CCTeMa OTCUéTa, abCOMIOTHO TBEPZOe Teslo,
W/iea bHbIN ra3, MOZEeJU CTPOEHUs ra30B, XUAKOCTEU U TBEPABIX TeJ, TOUEUHbIU
3/IeKTPAUeCKUM 3apsifi TIpHU pellieHrny (U3ndecKrx 3aziay;

pacrio3HaBaTh (hU3HMUecKre siBjieHHs (ITPOLeCcChl) U OOBSACHATH UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIeKY/IIPHO-KUHEeTUUeCKOW TeOpHud CTPOeHHs BelljecTBa U



3JIEKTPOJAVUHAMUKNA:  paBHOMEPHOe W PAaBHOYCKODEHHOe  IPSMOJIMHEeNHOoe
JBIDKeHUe, CBOOOJHOe TMajeHue Tesl, [BWKEHHEe [0 OKPY)KHOCTH, WHEepLs,
B3auMo/ielicTBue Ten, Auddys3usi, OPOyHOBCKOe JBU)KeHHEe, CTPOeHHe >KUIKOCTeu
Y TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl TIPU HarpeBaHUU (0XJIaXK/IeHUH), TeIJIOBOe
paBHOBeCHe, UCTapeHue, KOHJeHCalys, IJlaB/eHue, KpPUCTa/l/IM3alys, KUIeHHe,
BJI&YKHOCTb BO3/1yXa, ITOBBILLIEHKe /1aB/IeHUs ras3a IIpU ero HarpeBaHuy B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpamMM COCTOSIHMSI Tasa B M30MpoLeccax,
3/IeKTpU3aL1s TeJsl, B3aUMOJeUCTBHE 3apsi/iOB;

OIHMChIBaTh MeXaHWYecKoe JBIDKEHHWe, WCII0/b3ysl (H3UuecKre BeTMUYMHBI:
KOOpJ¥HaTa, IyTb, IlepeMellleHHe, CKOpPOCTb, yCKOpeHWe, Macca Teja, CWja,
VMITyJ/IbC TeJla, KWHeTUYeCKasl SHeprusi, NoTeHlWa bHasl SHeprus, MexXxaHuyecKas
paboTa, MexaHWYeCKas MOIIHOCTb; TIPM OMMCAHWU TIPABWIBHO TPAKTOBATh
¢u3nUecKuii CMBIC/T KCIIO/Ib3yeMbIX BEeJIWYMH, WX O000O3HAueHusi U eJWHUILIbI,
HaxXOZUTb (POPMYJIbl, CBS3bIBAOLLME [JaHHYIO (PU3MUECKYI0 BeUUMHY C [JPYTUMHU
BeJIMYMHAMUY;

OMUCHIBATb K3yUEHHbIE TEIUIOBble CBOMCTBA TeJ W TeIUIOBbIEe SIBJIEHUS,
UCTO/b3ysl (r3UuecKre BeJWYMHBL: [iaB/leHHWe Trasa, TemrepaTypa, CpeHsis
KUHeTU4YeCKasi SHeprus XaoTUUeCKOro JBVDKEHUS] MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTb MOJIEKY/l, KOJIMYECTBO TeIJIOTbl, BHYTPEHHssi SHeprusi, pabora rasa,
KO3((ULIMEHT TI0/Ie3HOT0 [JeWCTBUS TeIJIOBOIO JiBUraTess; TMPUA OMNWCAHUU
NPaBWIBHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I WCIO/Nb3YyeMbIX BEJIWYMH, UX
obo3HaueHWss W e[WHULbl, HaXOAWUTb (OPMYJbI, CBSI3bIBAIOLUE [AHHYIO
(Y3UUeCKy0 BeJIMUMHY C IPYTHUMU BeJIMUMHAM;

OMKCHIBATH U3yUeHHbIE 37IeKTPUUeCKHe CBOMCTBA BellleCTBa U 3JIEKTPUYECKHe
siBJIeHUs (IIPOLIeCChI), UCIO0Jb3Ysl (U3NUYECKre BeJMUYUHBL: 3/1eKTPUUeCKUN 3apsif,
3JIEKTpAYeCKOe I10J1e, HalpSDKEHHOCT 107151, ITOTeHLMasl, pa3HOCTb ITOTEHLMAJIOB;
MpU ONWCAHWUM TPAaBWIBHO TPAKTOBaTh (PU3WYECKUW CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, MX O00O03HAueHWs W eJUHUIIbI; YKa3biBaThb (DOPMYyJIbI, CBSI3bIBaOIIVe
JlAHHYIO (PU3MUeCKYIO BeJIMUMHY C [PYTUMU BeJIMUYMHAMU;

aHa/IM3UpoBaTh (pU3nUecKHe IMpOLeCChl U SIBIEHUs, UCIO/b3ys (U3nyecKue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BCceMUpHoOro taroteHus, I, I1 u III 3akoHs! HeroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHEpPruM, 3aKOH COXpaHeHWs HMITY/bCa,
NIPUHLIMI CYTIepIIO3ULIMA CWJI, TIPUHLMII PaBHOIPAaBUS WHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIPHO-KMHeTUUeCKYI0 TeOpUI0 CTPOeHHs BelljeCTBa, Ia30Bble
3aKOHBI, CBSI3b CpeJHed KMHETUUeCKOW SHEePrvy TeIyIOBOrO JBW)KEHUS] MOJIEKYJ C
abCoJIOTHOM TemriepaTypol, TepBbIii 3aKOH TepMOJWUHAMUKU, 3aKOH COXPAHEHUs
3JIEKTPAYECKOro 3apsifia, 3akoH KyJsioHa, mpu 35TOM pasivyaTb CJIOBECHYIO
(OpMyJ/IMPOBKY 3aKOHA, €ro MaTreMaTh4yecKoe BbIpaKeHUe U yCJIOBUS (TPaHMLIbI,
00/1acTH) MPUMEHUMOCTH;



OOBSICHITH ~OCHOBHBIE TIPUHIUIIBI  ZIEMCTBUS ~ MaIllMH, TPUOOpOB U
TeXHAYECKUX yCTPOWCTB; pa3inuaTh yCJIOBUSI X 0e30racHOro MCIOJb30BaHUS B
TIOBCe/ITHeBHOM YKU3HU;

BBITIO/THATh  9KCIIEPUMEHThHI 110 WCC/IeIOBAHUI0 (DU3UUYECKUX SIBJIGHUU U
TIPOLIECCOB C HCII0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEepeHW, MpU 3TOM
dbopmynvpoBaTth TipobsieMy/3ajauy W TUMOTe3y YyueOHOTO 3KCIepUMEeHTa,
cobupaTh YCTAaHOBKY U3 IpeJjioyKeHHOTro 000py/j0BaHus, TPOBOJUTH OIBIT U
(opMy/IMpOBaTh BLIBOABI;

OCYILIEeCTB/ISITh MPsIMble U KOCBEHHbIE W3MepeHUs] (PU3NUeCcKUX BeJIMUWH, TIPU
3TOM BBIOMpATh OMNTUMAJbHBIA CMOCOO K3MepeHHs] U HCII0/Ib30BaTh M3BECTHBIE
MeTO/bl OLIeHKH TOTrPelHOCTe U3MepeHUl;

WCC/Ie[JOBaTh  3aBUCMMOCTA  MeXAy  (U3MYeCKUMM  BeJIMUMHAMU  C
WCII0/Ib30BaHUEeM TMPSMbIX W3MEepeHW, TPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(buKcUpoBaTh pe3y/bTaThl TMOJYyYEHHOW 3aBUCMMOCTH (DHU3MUECKUMX BEJUUMH B
BU/le Tab/u1] ¥ TpaUKOB, /ieslaTh BHIBO/IBI TI0 pe3y/IbTaTaM MCC/Ie/I0BaHus;

cobmoiaTh MpaBr/a 0e30MacHOTO TPyZa IIPU MPOBeZeHUU MCC/IeloBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/ieZloBaTeTbCKOM W IIPOEKTHOM
JesiTe/IbHOCTU C HWCI0J/Ib30BaHHMEM H3MepHUTe/IbHBIX YCTPOUCTB U 1abopaTOpHOTo
obopyoBaHUS;

peliaTh pacyéTHble 3a/laud C $SIBHO 3aJaHHOM (PU3UUEeCKOM MO/Jeblo,
WCI0JIb3ys (hr3uuecKre 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHa/ui3a yC/IOBUS 3aJauu
BbIOMpaTh (PU3MUECKYI0 MOJesib, BbIAeNATh (hr3nuecKre BeIUUHMHBI U (HOPMYIIbI,
HeobXo/uMble /1711 e€ pellleHUs], TIPOBOJIUTh PacUyéThl U OIleHUBATh pPeaTbHOCTh
TOTYUYEeHHOI0 3HaueH!s (pU3n4eCcKolr Be/IMUHHBI;

pelllaTh KaueCTBEHHbIe 33/lauk: BbICTPAUBATh JIOTUUECKU HEMTPOTHBOPEUUBYIO
L[ETIOUKY PACCY)XK[EHUM C OMOpOWM Ha W3yueHHble 3aKOHbl, 3aKOHOMEPHOCTU M
(dbu3nueckue siB/ieHNs;

WCTIO/Tb30BaTh ~ TIPW  pellleHWM  yueOHBIX  3aJad  COBpeMeHHbIe
VMH(MOpMaI[MOHHbIe TEXHOJIOTUM /il TIOMCKA, CTPYKTYPUPOBaHUs], UHTepIIpeTaluu
Y TIpe/icTaB/ieHyst yueOHOM 1M Hay4HO-TIONY/ISIPHOM MH(OpMaIrH, TT0/TydeHHON 13
Pa3/IMYHBIX UCTOUHUKOB, KDUTUUECKHY aHA/IM3UPOBATh MOTyuaeMyo UH(HOpMaLIULo;

TIPUBOJUTH TIPUMEPbI BKJ/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BuUTHE HayKd, OOBsSICHEHWe TIPOIeCCOB OKPY/KaloIlero Mupa, B pPa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

WCII0/Tb30BaTh TeopeThuUecKre 3HaHUsl Mo (U3MKe B TOBCEJHEBHON >KU3HU
Ayt obecrieueHus: 6e30MacHOCTH TIpU oOpallieHny ¢ TpubopaMy ¥ TeXHUUECKUMU
yCTPOMCTBAMH, [iJisi COXpaHeHUs 3/JOPOBbSl U COO/IFOZIeHUs] HOPM 3KO0JIOTUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTtatb B TpyIile C BBIIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/NBHO pacrpefensTb 00s3aHHOCTH U
TIJITAHUPOBATh JleITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsIX, aJleKBaTHO OlLleHWBATh
BKJIaJl K&K/JOTO U3 YUaCTHUKOB I'PYIITIBI B PellleHHe pacCMaTpUBaeMOi TIpO0/IeMBbl.

K koHiy obyuenus B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUarOIIUXCSl YMEHHUM:

JIEMOHCTPUPOBaTh Ha TIpUMepaxX pojb U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBpeMeHHOM Hay4yHOM KapTHWHBI MHpa, B pa3BUTHUU COBPEMEHHOU TeXHUKU U
TeXHOJIOTMM, B MNPAKTUYECKOU [AesiTe/IbHOCTH JItOZieH, 11eJIOCTHOCTh W €IMHCTBO
dbu3nueckKor KapTUHbI MUPa;

YUWATLIBAaTh TPaHUIbl TPUMEHEeHUs W3Y4YeHHBbIX (QU3NUeCKUX MOJesei:
TOUEUHBIN 37IeKTPUUECKUl 3apsiji, JIyd CBeTa, TOUeUHbI MUCTOUHUK CBeTa, si/iepHast
MO/ieJib aTOMa, HYK/JIOHHas MOJie/ib aTOMHOI'O sifipa MpU pellieHny (rU3uuecKux
3a/1ay;

pacro3HaBaTh (hu3nuyecKre siBjieHus (IIPoliecchl) U OOBSICHATh X Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU M KBAaHTOBOUW (DM3UKU: 3/IeKTprUUecKasi TIPOBOJUMOCT,
TEeIJI0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe [eHCTBUs TOKa, B3auMO/IeliCTBUe
MarHuTOB, SJ/IeKTPOMarHUTHasi WHAYKLUS, [JelCTBMe MarHUTHOrO TI0Jis Ha
TIPOBOJJHUK C TOKOM U JBWKYIIUNUCS 3apsifi, 3JIeKTPOMarHUTHbIe KosieOaHUs U
BO/IHbI, TIPSIMOJIMHEMHOe PpaclpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHus, audpakuus W NOJspU3alds  CBeTa, /[UCIepCUst CBeTa,
dboToanekTpuueckuii 3pdekT (potoaPdekT), cBeTOBOe /aBieHHe, BOSHUKHOBEHHE
MMHENYaToro CrekTpa aToMa BOJIOpOZia, eCTeCTBeHHasi W HCKYCCTBeHHast

PaZiIM0aKTUBHOCTB;
OMUCHIBAaTb W3y4yeHHble CBOMCTBA BelllecTBa (3/1eKTpUUecKue, MarHUTHbIE,
ONTUUYECKUe,  SJIEKTPUYECKYI0  MPOBOJAUMOCTb  pa3/iMuHbIX  Cpell) U

3JIeKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), WCIOb3ysl (PU3NUECKUe BeJTMUYMHBI:
3JIEKTPUYECKUN 3apsif], CW/la TOKa, 3/eKTPUYeCKOe HarpsbkeHue, 3J1eKTpUUecKoe
COTIPOTHBJ/IEHWE, PAa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIasi CWia, paboTa ToOKa,
VMHAYKIUSI MarHATHOTO Tofsi, cuia Awmrepa, cwia JIopeHlla, WHAYKTUBHOCTb
KaTyLIK{, SHEpPrusi 3/eKTPUYeCKOr0 W MarHUTHOrO TI0Jield, Mepuoj, U 4YacToTa
KosiebaHuli B KosmebaTebHOM KOHTYpe, 3apsii M CWia TOKa B Tpoliecce
rapMOHUUYECKHUX 3JIeKTPOMarHUTHbIX KojebaHui, (OKyCHOe pacCcTosiHue W
ONTUYeCKasi CW/a JIMH3bl, NP OMNWCAHUU TIPAaBUIBHO TPAKTOBaTh (PU3UUYECKUU
CMBIC/ HCIIO/b3yeMbIX BeJMUMH, MX 0003HaUeHWs W eJAVHUIIbI, YyKa3blBaTb
(GopMy/ibl, CBA3BIBAIOLME [IAHHYI (PU3MUYECKYI0 BeJUYMHY C JIpPYTUMH
BeJIMUMHAMUY;

OMUCHIBAaTb H3yU€HHble KBAaHTOBbIE SIBJEHUSI U TMPOLIECChI, MCMOJIb3YS
(¢ur3nUecKre BeIUUMHBI: CKOPOCTb 3JIeKTPOMAarHWUTHBIX BOJH, JJIMHA BOJIHBI U



YyacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIePUO/, Moypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, MpPW OIMCAaHWW T[PaBUJIbHO TPAKTOBaThb (DU3MUYECKHUN CMBbICI
WCII0/Ib3yeMbIX BeMUMH, UX O0003HaueHWs] W eJIMHHIIbI, yKa3biBaTh (POPMYJIbI,
CBsI3bIBAlOIME [laHHYH (U3UUECKYIH0 BeJMYMHY C JpYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUYeCcKol Be/TMUUHbI;

aHa/IM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3nueckue
3aKOHBI Y TIPUHITUIIBLL: 3aKOH OMa, 3aKOHBI 110C/Ie/I0BaTe/IbHOTO U TlapasiielbHOro
coe/lMHEeHUs TIPOBOJIHUKOB, 3aKOH [[koynsi—/leHlla, 3aKOH 3/1eKTPOMarHUTHOM
VHAYKIUHY, 3aKOH MPSMOJMHENHOTO pacnpoCTPaHeHUs! CBeTa, 3aKOHbI OTPa)KeHUst
CBeTa, 3aKOHbI Mpe/iOM/IeHHs CBeTa, ypaBHeHHe ODuHIITelHa /151 GoTto3ddekTa,
3aKOH COXpaHeHWs SHepruM, 3aKOH COXpaHeHWs WUMIY/IbCa, 3aKOH COXpaHeHUs
3JIEKTPUUECKOT0 3apsifia, 3aKOH COXpaHeHWsI MacCOBOT0O uuMcJjia, MoCTy/aThl bopa,
3aKOH Pa/IM0aKTUBHOIO PACra/ia, NPy 3TOM pa3MyaTh CJI0BECHYIO (hOPMYJIHUPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUs (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

orpe/ie/iSiTh HallpaB/ieHWe BeKTopa WHAYKI[MYM MarHUTHOTO T0J1si TIPOBOJHUKA
C TOKOM, CU/Ibl AMriepa U cuibl JIopeHiia;

CTPOUTb U OIMChIBaTh H300pakeHHe, CO37JaBaeMoe TUIOCKMM 3epKajioM,
TOHKOM JINH301;

BBITIOJIHATb KCIIEPUMEHThI TI0 MCC/Ie/IoBaHUI0 (DU3UUeCKUX SIBJIeHUW W
TIPOLIECCOB C MCII0/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEDeHU: MpU 3TOM
dopmynvpoBath TpobsieMy/3ajauy W TUMOTe3y YyueOHOTO JKCIepUMEHTa,
cobupaTh YCTAaHOBKY W3 IpeJjIoyKeHHOTro 000py/j0BaHus, TPOBOJUTH OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYILIEeCTB/ISITh MPsIMble U KOCBEHHbIE W3MepeHUs] (PU3NUeCcKUX BeJIMUWH, TIPU
3TOM BBIOMpAThb OMNTUMAJbHBIA CMIOCOO K3MepeHHs U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TTOTrPelHOCTel U3MepeHUl;

WCCeloBaTh  3aBUCUMOCTH  (DM3UUECKMX BeJIMUMH C UCIO/b30BaHUEM
MPSIMBIX U3MEPeHMi: TPU 3TOM KOHCTPYWPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3y/ibTaThl TOJIyUeHHOW 3aBUCHMOCTU (PU3MUYECKUX BeJWUYUH B BUZe TaOIML] U
rpauKoB, /ie/iaTh BHIBO/IBI TIO pe3yJ/ibTaTaM HMCC/e/I0BaHuS;

cobmoiaTh MpaBr/a 0e30MacHOTO TPyZa IIPU MPOBeZeHUU MCC/IeloBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/ieZloBaTeTbCKOM W TTPOEKTHOM
JesiTe/IbHOCTU C WCI0J/Ib30BaHHMeM H3MepHUTe/IbHBIX yYCTPOUCTB U 1abopaToOpHOTO
obopyoBaHUS;

pelllaTb pacuyéTHble 3alaud C SIBHO 3aJlaHHOW (hU3UUeCKOol MO/esblo,
WCI0JIb3ys (hr3uuecKre 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHa/ui3a yC/IOBUS 3aJauu
BbIOMpaTh (PU3MUECKYI0 MOJesib, BhIAeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,



HeoOXoJuMble i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLIEHWBATh PeasbHOCTh
TI0J/TyUeHHOT0 3HaueHus (PU3UUecKoi BeJIMUMHBbI;

pellaTh KaueCTBeHHbBIE 33/]aUM: BLICTPAUBATh JIOTMUECKU HEITPOTUBOPEUHBYIO
I[ETIOYKY PacCy)KIeHHWH C OIOpoi Ha W3y4yeHHbIe 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nueckue siBJIeHNS;

WCTIO/Tb30BaTh  TPU  pellleHMM  yueOHBIX  3aau  COBpeMeHHbIe
WHGOPMAI[MOHHBIE TEXHOJIOTUU [IJISl TIOWCKA, CTPYKTYPHUPOBAHUS, UHTEPIIpeTal[un
Y TIpe/ICTaB/IeHHsT yueOHOW YW HayUYHO-TIOMY/ISIPHOM MH(OPMAaLMH, TT0/TyUeHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBATh TI0yUaeMy0 UH(OpMaIiuio;

OOBSICHSITH TIPUHLIATIBI  IEMCTBUSI MAIlMH, TMPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/idyaTh yCJIOBUSI MX 0€3011aCHOr0 MCII0/Ib30BaHUS B TIOBCEIHEBHOM
YKU3HU;

MIPUBOJUTH TIPYMEPbI BK/IaJja POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(OHU3UKOB B
pa3BUTHe Hayku, B OObsCHeHHe TIPOLIeCCOB OKDPY)Karolllero Mupa, B Pa3BUTHE
TeXHUKH U TEXHOJIOTHA;

HCTI0/Tb30BaTh TEOPeTHUeCKHe 3HaHWS MO0 (PU3MKe B TOBCEIHEBHON KU3HU
J71si obecrieueHHs1 6€30MaCHOCTH MpU 00pall[eHHuy ¢ TIPUOOpaMH U TeXHUUeCKHUMH
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0POBbsl U COOJIFO[ieHUsT HOPM 3KO0JIOTUYECKOTO
TIOBe/IeHUs B OKpY>Karoller cpe/ie;

paboTtatb B TpyIIle C BBIIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh pabOTy TpyNmbl, palMOHANBLHO pacTpefensaTb O00sS3aHHOCTH W
TJIaHUPOBATh JleATe/TbHOCTh B HeCTAHZAPTHBIX CUTYalUsX, afleKBaTHO OL|eHUBATh
BKJIaJl K&K/JOT0 M3 YUYaCTHUKOB I'PYIITIBI B PEIlleHHe pacCMaTpUBaeMOl Mpo0/IeMBbI.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
Ko/muecTBo yacoB JJIEKTPOHHbIEe
HaumMeHoBaHMe pa3/je/ioB U TeM (udppoBbie)
Ne n/m KonrtposbHbie | [IpakTHuecku
NporpamMMsbI Bcero oOpa3oBare/ibHBIE
paboTbI e paboTbI
pecypchbl
Pazgen 1. PU3NUKA 1 METO/JbI HAYUHOI'O ITIO3HAHUSA
1.1 ®usrKa U MeTobl HAYUHOT' O TIO3HAHUSA 2 bubmorexa OK
' A y https://m.edsoo.ru/7f41bf72
Wroro no paspeny 2
Paszpen 2. MEXAHHUKA
bubnmoreka IIOK
21 Kuremariia > https://m.edsoo.ru/7f41bf72
bubmioTeka LIOK
2.2 Hunamika 7 https://m.edso0.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmiorexa OK
https://m.edsoo.ru/7f41bf72
Wtoro no pazpeny 18
Pazgen 3. MOJIEKYJ/IAIPHAS ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKY/IIPHO-KUHETUYECKON 9 1 Bbubmioreka IIOK
' TeopHu https://m.edsoo.ru/7f41bf72
bubmioTeka LIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BellleCTBa. 5 Bbubmuoreka LIOK

@®a30Bble nepexo/bl

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



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

Wtoro no pa3speny

24

Paszpen 4. JIEKTPOJJMHAMMKA

- nerpocramika 10 o o TEe172
40 ITocTosiHHBIN 3/1eKTpUYeCKUi TOK. TOKU B 1> Bubmioreka IIOK
pa3IMUHBIX Cpeflax https://m.edsoo.ru/7f41bf72
Wroro no paspeny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (uudposBbIe)
Ne n/m KontpoabHsblie | TIpakTHuecKue
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Paszpen 1. OJIEKTPOJJUHAMUKA
11 MaruuTtHoe 1oJjie. D/IeKTpOMarHuTHas 1 1 3 bubmmoreka LIOK
' UHIYKLYST https://m.edsoo.ru/7f41c97¢
Nroro nio pa3geny 11
Paszpen 2. KOJIEBAHUA U BOJ/IHBI
21 MexaHuueckyre U 3/IeKTPOMarHUTHbIE 9 1 Bubmoteka IIOK
' KOJIe6aHust https://m.edsoo.ru/7f41c97¢c
99 MexaHuyeckue ¥ 3JIeKTpOMarHUTHEIE 5 1 bubnuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Onyka 10 3 Bubmorexa OK
https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 24

Pa3zgen 3. OCHOBBI CITEIIAJTIbHON TEOPN OTHOCHUTE/IbHOCTH

31 OcHOBBI CrielaNbHON Teoprun 4 1 bubmoreka [IOK
OTHOCHUTEe/ILHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pasgeny 4
Pa3pen 4. KBAHTOBASI ®U3NKA
4.1 OneMeHThbl KBAHTOBOMW ONTUKHU 6 Bubmmorexa TIOK

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



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

- Crpoetne arons ) https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe s17]po 5 BubmoTteka ITOK
https://m.edsoo.ru/7f41c97c
Nroro nio pa3geny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA U ACTPOPU3UKHN

bubmmoreka LIOK

5.1 OneMeHTbI aCTPOHOMUM U aCTPO(PU3UKU 7 https://m.edsoo.r/7f41c07c
Wtoro no paspeny 7
Paspen 6. OBOBIIAROIIEE IIOBTOPEHUE

61 | OSoSuaougee nosropene ‘ psm et tsicar
Wtoro no paspeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMUECTBO YACOB I10 ITPOT'PAMME 68



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




ITIOYPOYHOE IVIAHNPOBAHUE

10 KV/TIACC
KoinuecTBo yacos JJ/IeKTPOHHbIE
Ne Jata uudpoBbIe
Tema ypoka KonTtposbubie | IIpakTHuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
®u3MKa — HayKa 0 TIpUpoJe.
1 Hayunble MeTOABI TO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKpY>KarolLlero Myupa
Posb 1 MecTo pU3MKM B
OPMHUPOBAHUM COBPEMEHHOM
2 op pu P 1 https://m.edsoo.ru/8525e6d9
Hay4HOM KapTHHbI MUDa, B
NPaKTUYEeCKOM JiesiTe/TIbHOCTHU JTHo/iel
MexaHHWUeCcKoe JIBH)KEHHE.
OTHOCUTE/TBHOCTh MEXaHUUeCKOT'0
3 1 https://m.edsoo.ru/ab25722e
nBkeHus. [TepemelljeHre, CKOPOCTb,
yCKOpeHue
PaBHOMEpHOE TIPSIMOJIMHEHHOE
4 p p 1 https://m.edsoo.ru/4894alef
JIBIDKEHHe
PaBHOYCKOpeHHOe TTpSAMOIMHEeHOoe
5 yeKop P 1 https://m.edsoo.ru/23alabee
JIBIDKEHHe
CBoOoHOe TajieHre. Y CKopeHue
6 A A P 1 https://m.edsoo.ru/9121c8a8
CBOOO/IHOTO TaZIeHUS
KpuBosmHeliHOe ABM>XeHUe.
7 [IBv>KeHMe MaTepHrabHOW TOUKHU T10 1 https://m.edsoo.ru/c2756a45
OKDY>KHOCTH
8 [TpuHIMn OTHOCUTETbHOCTHY ["anuries. 1 https://m.edsoo.ru/6e6£52b6



https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/3c68e8ad

WHepryanbHble CUCTEMBI OTCUeTa.
[TepBbIii 3akoH HbtoTOHA

Macca Tena. Cuna. [IpuHiuun
cynepriosunuy cui. Bropoit 3akoH
HeroToHa [151 MaTepranbHOM TOUKU

https://m.edsoo.ru/ed6e6c24

10

Tpetunii 3akoH HetoTOHa /151
MaTepHasbHbIX TOUEeK

https://m.edsoo.ru/4733331e

11

3aKOH BCeMUPHOro TaroreHus. Cuna
TsbKecTd. [TepBasg KocMuueckas
CKOPOCTb

https://m.edsoo.ru/1e8ac978

12

Cuna yrnipyroctu. 3akoH I'yka. Bec
Tesa

https://m.edsoo.ru/127bf378

13

Cuna Tpenusi. KoadduiieHT TpeHusl.
Cusia COnpOTUB/IEHUS TIPU JBUYKEHUU
TeJla B )KUAKOCTH U/H Ta3e

https://m.edsoo.ru/345d6fa3

14

HOCTyTIaTEJI]:Hoe " BpallldTe/IbHOEe

JIBYDKeHHe abCOJTIOTHO TBEP/IOTO Tera.

MowmeHT cunbl. [Tnedo cubl.
Y cioBYs paBHOBeCUs TBEPAOTO Tesa

https://m.edso0.ru/895793ea

15

Vmmyibc MaTepranbHON TOUKHY,
CUCTeMBbI MaTeprasbHbIX TOYeK.
WmMritynbe cuiibl. 3aKOH COXpaHeHUst
VIMITyJ/IbCa. PeakTHBHOe JBUKeHUe

https://m.edsoo.ru/8fefedd9

16

PaboTa 1 MOIIIHOCTb CHJIBL.
KuHeTuueckast S3Heprusi
MarepuanbHON Touku. Teopema 06
WU3MEHEeHUM KUHeTUUYeCKOW SHepPTrUun

https://m.edsoo.ru/f4cfcb76

17

[ToTeHuManbHast 3HEpPrUs.

https://m.edsoo.ru/3571464d



https://m.edsoo.ru/3571464d
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/ed6e6c24

[ToTeHLManbHAs SHEPryst yIPyro
nehopMUPOBaHHOM TPY>KUHBI.
[MToreH1MambHAsE SHEPTUst Tesia BOIU3U
MOBEPXHOCTH 3eMJ/v

18

[ToTeH1MaIbHBIE U HETIOTeHLIMaIbHbIe
cusibl. CBsI3b pPabOTHI
HeroTeHLMaIbHBIX CUJT C U3MeHeHeM
MeXaHW4YeCKOW SHepPruy CUCTEMBI TeJl.
3aKOH cOoXpaHeHUs MeXaHU4YeCKOU
SHepruu

https://m.edsoo.ru/9d2{72c8

19

JlabopaTopHast pabota
«MccnemoBanie CBs3u pabOThI CHITBI C
H3MeHeHHeM MeXaHHUeCKOM SHeprun
TeJla Ha MPUMepe PacTsHKeHHUsT
PE3UHOBOTO XKI'yTa»

https://m.edsoo.ru/13786138

20

KoHtposbHast paboTa 1o Teme
«KuHeMaruka. /JuHaMuKa. 3aKOHbI
COXpaHeHUs1 B MeXaHUKe»

https://m.edsoo.ru/f7dcdb46

21

OCHOBHBbI€ MOI0KEeHUS1 MOJIEKY/ISIPHO-
KMHETHYeCKou Teopuu. bpoyHOBCKoe
nBwkenue. Iuddysus

https://m.edsoo.ru/aecle3la

22

XapakTep JABWKeHUs U
B3aUMO/|eMCTBUS YaCTHL] BellleCTBa.
Mogenu cTpoeHus ra3oB, XUAKOCTeN
U TBEPIBIX TeJl

https://m.edsoo.ru/bff83b67

23

Macca monekys. Konmuyectso
Berjectsa. [loctossHHas ABorazapo

https://m.edsoo.ru/cdf5a4b1

24

TersioBoe paBHOBecue. TemriepaTypa

https://m.edsoo.ru/e3ea87d3



https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/bff83b67
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1 eé usmepenue. lllkana Temrepartyp
Lenbcus

25

Npeanbhbiii ra3 B MKT. OcHOBHOe
ypaBHeHue MKT

https://m.edsoo.ru/e618e16d

26

AbGcosnroTHasi Temriepatypa Kak Mepa
CpefHel KUHeTUYeCKOM SHepruv
[BYDKEHUS] MOJIeKyJl. Y paBHeHue
MengeneeBa-KanelipoHa

https://m.edsoo.ru/6641cla5b

27

3akoH [lanpToHA. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/e5ab1332

28

JlaboparopHast paboTa
«MccnenoBane 3aBUCUMOCTH MEXY
TlapaMeTpaMH COCTOSTHHUSI
pa3peXkKeHHOro ra3a»

https://m.edsoo.ru/b3ef54e2

29

M3ompotiecchl B U/jealbHOM Ta3e U UX
rpaduueckoe mnpe/cTaB/ieHHe

https://m.edsoo0.ru/69b2d137

30

BHyTpeHHsis 3Heprus
TepMOIMHAMUUeCKOW CUCTEMBI U
criocoObl eé n3meHeHus. Komuuectso
TEeTIOThI ¥ paboTa. BHyTpeHHSsIs
SHeprusi OAHOATOMHOTO U/leaTbHOT O
rasa

https://m.edsoo.ru/d5a6ccfd

31

Buzp! Terionepenauu

https://m.edsoo.ru/d8eacc95

32

Y nenbHas Terny0éMKOCTh BellecTBa.
KommyecTBo TerioTs! 1pu
Terionepesaue. AriabaTHbIN
rporecc

https://m.edsoo.ru/8ef74ad1

33

[TepBbIii 3aKOH TEPMOJMHAMUKU U €r0
TpYMeHeHMe K U30MpoLieccam

https://m.edsoo.ru/facda34c
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34

HeobpaTuMoCTh MpoL[ecCcoB B
nipupoze. Bropoii 3akoH
TepPMO/IMHAMUKH

https://m.edsoo.ru/96ealcc3

35

[Tpunuyn gevicteus u KI1JJ Tenyiosoit

MalllINHbI

https://m.edsoo.ru/c9a7d139

36

Iukn Kapxo u ero KII/I

https://m.edsoo.ru/2al4cb15

37

OKosornyeckrie pobIeMsI
TEII09HEePreTHKU

https://m.edsoo.ru/73caacc6

38

O6o061maroruii ypok «MoJieKyasipHast

¢u3vka. OCHOBBI TEPMOJUHAMUKI»

https://m.edsoo.ru/3a67c55f

39

KonTtponbHast paboTa 1o teme
«MonnekynsipHast ¢pu3rKa. OCHOBEI
TepPMO/JUHAMUKH»

https://m.edsoo.ru/3a69ad11

40

[Tapoobpa3oBaHue ¥ KOHZEHCALIHSI.
VicnapeHuie U KMITeHHE

https://m.edsoo.ru/a6b9b69f

41

AOCoJIIOTHAg ¥ OTHOCUTe IbHAs
BJI&KHOCTD BO3/yxa. HachIIieHHbIH
nap

https://m.edsoo.ru/f1{8c83f

42

TBéppoe Teno. Kpucranmmueckue u
amop@Hsble Tena. AHU30TPONHUS
CBOWCTB KpUCTaIoB. XKuakue
Kpucrtanibl. CoBpeMeHHble
MaTepuarbl

https://m.edsoo.ru/fc913bea

43

[11aBneHre ¥ KPUCTaITU3ALHSL.
Y nenbHas TersioTa NiaB/IeHusI.
Cybmmariust

https://m.edsoo.ru/33dc65d2

44

YpaBHeHue TeruIoBOro 6anaHca

https://m.edsoo.ru/bb4aec81

45

OnekTpu3anys Tes. DJIeKTPUIYeCKU

https://m.edsoo.ru/a8975218
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3apsiz. [IBa Bu/ia 3/1eKTpUYECKUX
3apsiioB

46

[TpoBoAHUKY, IUSIEKTPUKU U
TIOJ/TyTIPOBO/THUKU. 3aKOH COXPaHeHUsI
3/1IeKTPUYECKOro 3apsija

https://m.edsoo.ru/37ed68d1

47

B3aumogernicTsue 3apsoB. 3aKOH
Kynona. ToueuHblli 3eKTprYeCcKuit

3apsa

https://m.edsoo.ru/e794dad8

48

HanpspkéHHOCTB 3/1eKTPUUeCKOro
nojist. [IpyHOMI cyneprosunuu
371eKTPUUECKUX rosen. JInHun
HarpsUKEHHOCTU

https://m.edsoo.ru/c9451bee

49

PaboTa cu 3/1eKTPOCTaTHYeCKOTO
nosis. [Torennman. PasHocTh
MOTEeHL[a/I0B

https://m.edsoo.ru/ee5c7673

50

[TpOBOAHUKY U JU3/IEKTPUKHU B
3/1eKTPOCTaTUYECKOM T10JIe.
[usnekTpuueckasi MpOHULIAEMOCTb

https://m.edsoo.ru/3fab6c85

51

OnekTpoéMKocTb. KoHzieHcaTop

https://m.edsoo.ru/3daf6df9

52

DJ1eKTPOEMKOCTB MJIOCKOTO
KOHJIeHCaTopa. DHEePrus 3apsHKeHHOT0
KOHJIeHcaTopa

https://m.edsoo.ru/8177e866

53

JlabopaTtopHasi pabota "VM3mepeHue
3/1eKTPOEMKOCTHY KOHZleHcaTopa"

https://m.edsoo.ru/86cc7{54

54

[TpyHLMI JeUCTBUS U IPUMeHeHNe
KOH/IeHCaTOPOB, KONMUPOBAILHOIO
anrnapara, CTPyWHOr 0 IIpHUHTepa.
DJIeKTPOCTaTUUeCcKas 3alluTa.

https://m.edsoo.ru/57d2f644
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3a3zemsieHue 371eKTPorprubopoB

55

ONeKTpUUYeCcKri TOK, YCJIOBUS €ero
cyliecTBoBaHUsA. [T0CTOSIHHBIN TOK.
Cuia Toka. HamnpsokeHue.
Cornpotunienue. 3akoH Oma i
y4JacTka Lienu

https://m.edsoo.ru/5f18e57c

56

[MocneoBaTeibHOE, TIApaslyiesIbHOE,
CMeIlIaHHOe COeIMHEHUe
TIPOBOJHUKOB. JTabopaTopHasi paboTa
«VI3yueHre CMeIIaHHOTO COeIUHEeHHUsT
PEe3nCTOpPOB»

0.5

https://m.edsoo.ru/16e1d6f8

57

PaboTa 1 MOIIIHOCTb 37IeKTPUYECKOTO
TOKa. 3aKoH [bxoyJis-JleHua

https://m.edsoo.ru/deed7cd5

58

3akoH OMa /17151 TOJTHOM (3aMKHYTOM)
3/1IeKTpUYecKou Lienu. Kopotkoe
3ambIkaHue. JlabopaTropHast paboTa
«3mepenue 3/JC UCTOYHUKA TOKA U
€ro BHYTPEHHero CONpOTUBIIEHUs»

0.5

https://m.edsoo.ru/d27bf8b1

59

Pe3epBHbIii ypok. KoHTpobHas
pabora o Teme

"OnekTpoAguHaMuka' /
Bcepoccwuiickasi mpoBepouHast paboTa

https://m.edsoo.ru/635d6acd

60

O06o01maroIuit ypok
«OJIeKTpoJHaMUKa» /
Bcepoccuiickasi ipoBepouHasi paboTa

https://m.eds00.ru/9752944d

61

SJ'IEKTDOHH(:IH MpoOBOAHNMOCTB
TBép,E[bIX MeTasI0B. 3aBUCUMOCTD
COIMPOTHUBJIEHHUS META/IJIOB OT

https://m.edsoo.ru/9e45fffd
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Temrepatypbl. CBepXIIpOBOIUMOCTh

62

OneKTpUUYecKri TOK B BaKyyMe.
CBoMCTBA 3/IEKTPOHHBIX ITYUKOB

https://m.edsoo.ru/1756¢ccl1

63

[MomympoBOfHUKH, MX COOCTBeHHast U
TpyUMecHast MpoBOAUMOCTb. CBOMCTBA
p—n-niepexoza.
[TomympoBOfHUKOBBIE TIPHOOPHI

https://m.edsoo.ru/8caf19d3

64

OneKTpUUYeCcKrii TOK B pacTBopax U
pacriaBax 371eKTPOJIUTOB.
OJIeKTPOJIUTAYECKAs IUCCOLIAALIUS.
DJIEKTPOJIU3

https://m.edsoo.ru/2d19db3b

65

ONeKTpUUYeCcKUi TOK B rasax.
CamocTosiTeNnbHbIA U
HeCaMOCTOSITe/IbHBIN pa3psg,.
Monnus. [1nasma

https://m.edsoo.ru/e95aclce

66

OnekTpuuecKre MpUuOopsI U
YCTPOMCTBA U UX MPAKTUUYECKOEe
npuMeHeHue. [IpaBuia TEXHUKH
0e30IacHOCTH

https://m.edsoo.ru/63cedfbc

67

KonTtponbHast paboTa 1o tTeme
«DsekTpocTaTuka. [10CTOsTHHBIH
37eKTpuueckuii Tok. ToKu B
Pa3/IMYHbIX Cpefax»

https://m.edsoo.ru/858efadd

68

Pe3epBHbIi ypok. O600611aro11i
ypok 110 TemMam 10 kacca

https://m.edsoo.ru/d44cf6f4

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/d44cf6f4
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11 K/TACC

Ne
n/n

Tema ypoka

KosmmyecTBO uacos

Bcero

KonTpo/ibHbie
padoThI

IIpakTHyecku
e padoTbI

Jara
U3yUyeHus

JJ/IeKTPOHHbIE

nudpoBbie
o0pa3oBarTe/IbHbIE

pecypchbl

[TocTosiHHBIE MAaTHUTBI U UX
B3auMMO/ieicTBHe. MarHUTHOe TioJie.
BeKkTop MarHUTHOM UHAYKLMH.
JIMHUM MarHUTHON UHYKI[UH

https://m.edsoo.ru/dd28af1d

MarHuTHOe 1oJjie NpOBOJHUKA C
TOKOM. OTIbIT JpcTefa.
B3auMogeiicTBre TTPOBOJHUKOB C
TOKOM

https://m.edsoo.ru/91ec1665

JlabopatopHasi pabota «/3yueHue
MarHUTHOT'O T10JIs1 KaTYIIKH C TOKOM»

https://m.edsoo.ru/cbb4e22c

[lelicTBHe MarHUTHOTIO MOJIS HA
MPOBOJHUK C TOKOM. Cuta Amriepa.
JlabopatopHasi paboTa
«VccnenoBaHue 1eMCTBUS
TOCTOSIHHOT'O MarH1Ta Ha paMKy C
TOKOM»

https://m.edsoo.ru/4c792b5¢c

[lelicTBe MarHUTHOTO TIOJIS HA
JBIDKYIIYIOCS 3apsUKEeHHYH0 YaCTHLLy.
Cwuia Jlopenija. Pabora cusel
JlopeHrja

https://m.edsoo.ru/efd1d4f4

OJIeKTpPOMarHuTHast UHAYKLHSL.
[ToTOK BeKTOpa MarHUTHOM
nHAYKId. D1C MHAYKIMU. 3aKOH

https://m.edsoo.ru/e89a67f1



https://m.edsoo.ru/e89a67f1
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3/1eKTPOMarHUTHOW MHAYKLIAN
®dapanes

JlabopaTopHasi paboTa
«ccnenoBaHue siBIeHUS
3JIEKTPOMAarHUTHOM UHYKL[AM»

https://m.edsoo.ru/d6887aeb

VHAyKTUBHOCTS. SIB/1eHue

camovHAyKLuU. D/1C caMOUHAYKLMH.

BHepFI/IH MdIrHHUTHOT'O 10/ KaTYIIKKX
C TOKOM. BﬂeKTpOMaFHI/ITHOE moJjie

https://m.edsoo.ru/f4353eal

TexHuueckre yCTPONCTBA U UX
TIpUMeHeHNte: NTOCTOSTHHbIe MarHUTHI,
3/IEKTPOMAarHuThl, 3JIeKTPO/IBUraTe/Ib,
YCKOPHWTE/IN 3/1eMeHTapHbIX YaCTHLI,
VH/IYKL[MOHHasI 1eyb

https://m.edsoo.ru/3eb8de3f

10

O6o01arouit ypok «MarHuTHoe
riojie. D/IeKTPOMarHUTHas! UHAYKLHS»

https://m.edsoo.ru/3a2fd5b6

11

KonTponbHast paboTa 1o Teme
«MarHuTHoe roJie.
OneKkTpoMarHUTHAsT UHAYKIUS»

https://m.edsoo.ru/6de9c327

12

CBobo/iHbIE MeXaHUUeCKHe
KonebaHus1. "'apMoHUuecKre
KosnebaHus. YpaBHEHHE
rapMOHHUUYECKUX KOJIe0aHUH.
IIpeBpalieHie 3HeprUn

https://m.edsoo.ru/18c5f98f

13

JlaboparopHasi pabota
«HccnenoBaHue 3aBUCMOCTH
Tepuozia MasibiX KosiebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTK U MacChl Fpy3a»

https://m.edsoo.ru/73d43b2b
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14

KonebaTenbHbiii KOHTYp. CBOOO/HBIE
3/IeKTPOMarHUTHbIE KOjie0aHus B
u/leasibHOM Kojie0aTeIbHOM KOHTYPE.
AHasnorusi MeXxay MexaHU4eCKUMH 1
3JIEKTPOMarHUTHBIMU KOJIe0aHUSIMU

https://m.edsoo.ru/a931b8b2

15

®opmysna TomcoHa. 3akKoH
COXpaHeHUsl SHepryy B UieabHOM
KosiebaTesTbHOM KOHTYpe

https://m.edsoo.ru/a7517812

16

IpencTaBieHye 0 3aTyXarOIUX
KosiebaHusX. BbIHYK/IeHHbBIE
MexaHHuJecKue Kojaebanus. Pe3oHaHc.
BBIHY>K/]eHHbIE 37IEKTPOMarHUTHbIe
Ko/IebaHus

https://m.edsoo.ru/6ac54bc2

17

[TepemeHHbIM TOK. CUHYCOU/IaTbHBIN
repeMeHHbIN TOK. MOIJHOCTb
TepeMeHHOr0 ToKa. AMIUTUTYJHOe U
JleHCTBYIOIIlee 3HaUeHUe CUJIbl TOKa U
HarpsbKeHust

https://m.edsoo.ru/98fd794e

18

Tpancdopmarop. [TpousBojcTBo,
nepeziaua u orpebyieHue
3JIeKTPUYECKON SHEPrumn

https://m.edsoo.ru/5b6e7722

19

YCTpOWCTBO ¥ NpakTUYeCcKoe
NpYMeHeHHe 3/1eKTPUYEeCKOro 3BOHKaA,
reHeparopa repeMeHHOI0 TOKa,
JIMHWUU 371eKTporepesayd

https://m.edsoo.ru/1bb9e9b1

20

JKOJIOTMYeCKre PUCKU TIpU
TPOU3BO/CTBE 3/IeKTPOSHEPIUH.
KynbTypa ncronb3oBaHus
3/71eKTPO3HEPIUU B OBCEAHEBHOMN

https://m.edsoo.ru/f751e3ad
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JKU3HH

21

MexaHWUEeCKHe BOJIHBI, YC/IOBUS
pacrnipoctpaHenwusi. [Tepuog.
CKOpOCTh pacrpoCTpaHeHus U AJTMHA
BOJIHBIL [TonepeuHble ¥ MpO0J/IbHbIE
BOJTHBI

https://m.edsoo.ru/f66aab18

22

3ByK. CKOpoCTb 3ByKa. [’ poMKOCTB
3ByKa. Beicota ToHa. Tem0Op 3ByKa

https://m.edsoo.ru/f344ef71

23

O/eKTpoMarHuTHbIE BOJTHBI, UX
CBOMCTBA U cKOpocTs. [lIkana
3JIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[IpyHLMIIBI paOCBA3U U
TeneBujeHus. Pa3BuTre cpeiCcTB
cBsa3U. Pagnonokanys

https://m.edsoo.ru/fae4d6bb

25

KonTponbHast pabota «Konebanus u
BOJTHBI»

https://m.edsoo.ru/51921a96

26

[IpsiMonMHeHOe pacripoCcTpaHeHue
CBeTa B OJJHOPOJIHOU cpefie.
ToueuHbI UCTOUHUK CBeTa. JIyu
cBeTa

https://m.edsoo.ru/ecc67fbd

27

OTtpakeHue cBeTa. 3aKOHbI
oTpakeHus cBeTa. [locTpoeHue
1300pakeHHi B IJIOCKOM 3epKajie

https://m.edsoo.ru/f93a7f3a

28

[Ipenomnenue cseta. ITonHoe
BHYTpPEHHee OTPa’KeHue.
[IpenenibHBIN YO/ MOTHOTO
BHYTPEHHEI 0 OTpa’keHUs

https://m.edsoo.ru/b84d3bce

29

JlabopatopHasi pabota «/3mepeHue

https://m.edsoo.ru/63c67a56
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IMOKa3aTeJ/id MMpejioMJ/IeHUs CTeK/Id»

30

JIunzel. TTocTpoeHne u300pakeHuit B
nuH3e. PopMy/ia TOHKOU JIMH3BI.
YBenuueHue IMH3bI

https://m.edsoo.ru/5472dd85

31

JlabopaTopHasi paboTa
«H/ccnenoBaHyie CBOMCTB
1300pa’KeHUH B JIMH3aX»

https://m.edsoo.ru/b3a2484b

32

HMucniepcus ceeta. C/I0>KHBIM COCTaB
6enoro cBeta. L]BeT. JlabopaTopHas
pabota «HabsrozeHre gucnepcun
cBeTa»

https://m.edsoo.ru/faf7£386

33

Wurepdepenius cBeta. [Audpakiys
cBeTa. JludpakijioHHas peléTka

https://m.edsoo.ru/32d4c656

34

[TonepeuyHOCTH CBETOBBIX BOJIH.
[Tonspusaiys ceeta

https://m.edsoo.ru/673347ce

35

Onrtuueckre MpUOOPBI ¥ yCTPOMCTBA
Y ycoBusi Ux 6e30macHOro
MIPUMEHEeHHUSI

https://m.edsoo.ru/9f12c94e

36

I'paHuLIbl IPUMEHUMOCTH
KJ/IaCCU4YeCcKor MexaHUKHU. [TocTyaThl
CrieljuaIbHOU Teopuu
OTHOCHUTE/IbHOCTU

https://m.edsoo.ru/b246554b

37

OTHOCUTEeTbHOCTD
O/IHOBPEMEHHOCTH. 3aMe/ijieHre
BpEeMEeHU U COKpalleHue 1JIMHbI

https://m.edsoo.ru/368c57be

38

OHeprusi ¥ UMITyJIbC PeITUBUCTCKON
yactuLpl. CBsI3b MacChl C 3Hepruei u
VIMITY/IbCOM. DHEepPrusi OKOost

https://m.edsoo.ru/cdba9f4e
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39

KonTposnbHas pabota «OnTHKa.
OcHOBBI CrielanbHON Teoprn
OTHOCHUTEJIbHOCTH»

https://m.edsoo.ru/46edc9e?2

40

®otoHbl. opmyna [1naHka. Heprus
Y UMITYJIbC (POTOHA

https://m.edsoo.ru/eedc67f5

41

OTKpbITHE U UCC/IeJ0BaHKE
dotosddekra. OmnbiTe A. T'.
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akoHbl poTo3¢dekTa. YpaBHeHHe
OuHILTelHa A5 poTo3ddekTa.
«KpacHnas rpanuiia» ¢otosddekxta

https://m.edsoo.ru/2e768471

43

Hasnenne ceeta. OmbiTel I1. H.
JlebeeBa. XviMruueckoe /1efiCcTBHe
cBeTa

https://m.edsoo.ru/e153c¢199

44

TexHuYecKre yCTPONCTBA U
MpaKTU4YeCcKoe IpUMeHeHue:
dboTo3/1eMeHT, (HOTOIATUMK,
coJiHeuHast OaTapesi, CBeTOJUO/

https://m.edsoo.ru/e3ab6ead

45

Pemienue 3afau 1o TemMe «DJIeMEHTBI
KBAHTOBOU OIITUKU»

https://m.edsoo.ru/fed96bc6

46

Mogens atoMa TomcoHa. OmbITHI
Pe3epdopga no paccesiHUIO (-4aCTHL].
[TnaHeTapHasi Mofie/ib aTOMa

https://m.edsoo.ru/ba433c76

47

IToctynater bopa

https://m.edsoo.ru/45ee9829

48

V3nyyeHue u norsoluieHue (pOTOHOB
IpY Tiepexo/ie aToMa C OJJHOTO
YPOBHS 5Hepruu Ha Apyroui. Buzibl
CTeKTpPOB

https://m.edsoo.ru/2b8a47f1
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49

BonHoBbIe cBokcTBa yacTuL]. BosHbI
ne bpoiins. KopryckynasipHo-
BOJTHOBOM Jlyanu3M. CIOHTaHHOe U
BbIHY)K/IEHHOE U3J/ly4yeHHe

https://m.edsoo.ru/fa995ab1

50

OTKpbITHE PaZIMOaKTUBHOCTH. OTIBITHI
Pe3zepdop/ia 1o orpe/esieHHIo
COCTaBa pa/In0AKTUBHOTO U3/TyUEeHHUSI

https://m.edsoo.ru/ae3cad42

51

CaoiicTBa anba-, 6eta-, raMma-
u3nyyeHus. BivsHue
PaIMO0AKTHBHOCTH Ha )KUBbBIE
OpraHu3Mbl

https://m.edsoo.ru/421844c4

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otornbl. Anbda-pacmnag,.
DJIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacniaz,. ['amma-usnyuyenue

https://m.edsoo.ru/28£5e132

53

OHeprus CBsI3U HYKJIOHOB B s/ipe.
AnepHble peakyuu. SnepHbii
peakrtop. [Tpo6ieMbl, IepCIIEKTUBHI,
5KO0JIOTUYeCKHe acleKThbl 1epHOM
SHepPreTUKU

https://m.edsoo.ru/66b9f3el

54

JneMeHTapHble yacTuLbl. OTKpbITHE
1o3uTpoHa. MeToibl HabmojeHNs 1
perucTpaLyy 371eMeHTapHbIX YaCTHULI.
Kpyrbiii cron «®yHaaMeHTanbHbIe
B3aumogencTsus. EquHCTBO
(u3nyeckoit KapTUHbI MUPa»

https://m.edsoo.ru/e9fdd819

55

Jrarbl pa3BUTHSA aCTPOHOMUU.
ITpuknagHOe ¥ MUPOBO33peHYeCcKoe
3HaueHue acTpoHoMuu. Bua

https://m.edsoo.ru/47714642
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3Bé3nHoro Heba. Co3Be3aus, IpKre
3BE37Ibl, /IaHEThI, UX BUAUMOE
nerkenure. CoHeuHasi CUCTeMa

56

Conniie. ComHeuHasi akTUBHOCTb.
Nctounuk sHeprumn CoJsiHLa U 3BE3]

https://m.edsoo.ru/2aeae42?2

57

3BE3/bl, UX OCHOBHbIE
XapaKTePUCTUKHU. 3BE3/Ibl IJIaBHOU
MoCc/ie/IoBaTe/IbHOCTH. BHyTpeHHee
cTpoeHue 3Bé371. CoBpeMeHHbIe
rpe/iCTaB/IeHUsI O POUCXOXKAEHUU U
sBommoLur CosHIla U 3BE3]

https://m.edsoo.ru/87fe5a43

58

Mneunsiii [Tyts — Hama ["anaktyka.
[Tonoxxenue v gBrxkenue CoJsiHLa B
I"anakTuke. I'amakTvku. YépHble
[BIPBI B 1jpaxX rajakTUK

https://m.edsoo.ru/b483a86f

59

Bcenennas. Pasberanue rajakTHK.
Teopus bosbloro B3psiBa.
PenvikToBOeE M3nyueHue.
MeTaranakTuka

https://m.edsoo.ru/8bdaf7d2

60

HepeiieHHbIe Tpo6/ieMbl aCTPOHOMUM

https://m.edsoo.ru/dec5d24b

61

KoHTponbHast paboTta «eMeHTbI
aCTPOHOMUH U aCTPOPUIUKU»

https://m.edsoo.ru/fblfaed4a

62

O6oO01atoruil ypok. Ponb husvku u
aCTPOHOMHUH B 9dKOHOMUUYECKOM,
TeXHOJIOTUUeCKOU, COL[MalbHOU U
3TUYeCKOU cdepax JesiTeTbHOCTU
yesioBeKa

https://m.edsoo.ru/6b1b47b9

63

OO6o01aroruit ypok. Ponb 1 MecTo

https://m.edsoo.ru/2522c6cf



https://m.edsoo.ru/2522c6cf
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(U3KKH U aCTPOHOMUHU B
COBpeMeHHOW Hay4yHOI KapTHHe MUpa

64

O06o01atoruii ypok. Posb
(r3ruecKoi Teopuy B
(hopmMupOBaHUM Mpe/|CTaB/I€HUHN O
(r3ruecKom KapThHe MUpa

https://m.edsoo.ru/cfd73796

65

O06o01aroruii ypok. Mecto
Gbu3rUeCcKoit KapTHHBI MUpPa B 0011[eM
psily COBPEMEHHBIX eCTeCTBEHHO-
HAYYHBIX [TPe/ICTaB/I€HHI O TIPUPO/Ie

https://m.edsoo.ru/81ad3288

66

Pe3epBHbIli ypoK. MaraurtHoe morie.
OJIeKTPOMarHUTHast UHAYKLIUS

https://m.edsoo.ru/6e59e3eb

67

Pe3epBHbIi1 ypok. OnTuka. OCHOBBI
CrieLajbHOM Teopuun
OTHOCHUTEJIbHOCTH

https://m.edsoo.ru/c637b146

68

Pesepnbiii ypok. KBaHToBasi husmka.
DJieMeHTbl aCTPOHOMUU U
acTpo(PU3Ku

https://m.edsoo.ru/324d4c87

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68
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IIPOBEPSAEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOMH OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 K/TACC

Kopg,
MpoBepPsieMoro
pe3y/jbTara

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOW
oOpa3oBaTe/IbHOM MPOrpaMMbI CpeJHero 001ero 06pa3oBaHust

10.1

[deMoHCTpUpOBaTL Ha TIpUMepax poJb W MeCTO (U3UKU B
(hopMUpOBaHUM COBPEMEHHON HayuHOM KapTWHbI MHpa, B pa3BUTUU
COBPEMEHHOU TeXHHWKHU U TeXHOJIOTMM, B PAKTUYECKOU J1eITe/IbHOCTH

Jofien

10.2

YuuThIBaTh TPaHULIbl TIPUMEHeHUs U3yUeHHbIX (U3NUeCKUX MoJesieii:
MaTepyanbHasi TOUKA, WHepI[Ha/bHas CHUCTeMa OTCUéTa, abCOOTHO
TBEpJ0€e Tes0, ujeanbHbI Ta3; MOJe/M CTPOEHHs Ta30B, )KUAKOCTeU U
TBEPALIX Tes, TOYEeUHbId 37eKTPUUeCKWUN 3apsifi — TIpU pellieHUU

(bI/IBI/I‘-IECKI/IX 3a/ia4d

10.3

Pacrio3HaBaTh u3nueckue siBjeHUs (TIPOLeCChl) U OOBSICHATh WX Ha
OCHOBe 3aKOHOB MEXaHWKH, MOJeKYISIPHO-KUHeTUUeCKOW Teopuun
CTpOeHMsl BeljecTBa U  JIEKTPOJAUHAMHUKHU: paBHOMEPHOe U
PaBHOYCKOpPEHHOe TIPSIMOJIMHEeHOe [BIKeHWe, CBOOO/IHOe TajieHue
Tes, [ABWXEHHe TI0 OKDPY)XHOCTH, WHepLHs, B3aUMOJEHCTBHE TeJ;
ouddy3us, OpOYHOBCKOe [BI)KEHHE, CTpPOeHHe JKHAKOCTed U
TBEPABIX  Tejl, W3MeHeHWe 0OBEMa Ten TIPM  HarpeBaHUU
(oxna)kaeHuu), TemoBOe paBHOBeCcHe, WCIapeHHe, KOHJeHCallus,
I/IaB/IeHWe, KPUCTa/iM3alys, KUIIeHWe, BJIAXKHOCTb  BO3[yXa,
TIOBBILIIEHKe [IaB/IeHHs r'a3a IIPpU ero HarpeBaHuy B 3aKPLITOM COCY/e,
CBA3b MeXAy IlapamMeTpamMu COCTOSIHUS Trasa B U30IpoLeccax;

371eKTpHr3allys TeJl, B3aUMO/IeliCTBYe 3apsiioB

10.4

OnuchiBaTb MexaHWYeCcKoe JIBIDKeHHWe, UCMoib3ysl (u3nyeckue
Be/IMUMHBI: KOOpJWHATa, MyThb, epeMelljeH’e, CKOPOCTb, YCKOPeHUe,
Macca Tejla, CWIa, HWMIYyJbC Tela, KUHETUUYecKas SHeprus,
MOTeHLMa/bHasE JHEPrus, MexaHWdeckas pabora, MexaHWYecKas
MOLHOCTb; PY ONMCAHUU MPaBUIbHO TPAKTOBaTh (PU3MUECKUI CMBICIT
WCTIO/Ib3yeMBbIX BEJIMUWH, WX 0003HaueHUs] W eJUHHUL[bI, HAXOAWUTh
(opMy/bl, CBSI3bIBAIOLIME JAHHYHO (PU3MUECKYH0 BeJIMUKHY C APYTUMU

Be/IMYNMHAMA

10.5

OmnuchIBaTh HN3ydeHHbIe TeIlJIOBbIE CBOICTBA Te€l W TEIIOBLIE




SIBJIEHUs], MCIO0Jb3ysd (U3UUeCcKue BeJMYMHBL: JaBleHHe rasa,
TeMIlepaTypa, CpeJHss KHHeTHYecKas SHeprus XaoTH4YecKOro
[IBIDKeHUsSI MOJIeKYyJl, CpeJHeKBa/lpaTU4yHasi CKOPOCTb MOJEKYI,
KOJIMYeCTBO  TeIJIOThl, BHYTPEHHssT JHeprusi, pabora rasa,
KO3 QUIIMeHT T10/Ie3HOT0 [elCTBUSI TeIJIOBOrO JBUTraTesisi; MpU
ONMCAaHUM MpaBU/IbHO TPaKTOBaTh ¢br3nueckui CMBICTT
WCTIO/Tb3YEMBIX BeJIMUMH, WX O00O03HAUEHUS U eJWHUILIbI, HaXOAUThb
(hopMyJibl, CBSI3bIBAIOLLME JaHHYIO (PU3NUYECKYIO BEIUUMHY C APYTUMU

Be/IMUKMHaAM

10.6

OnuchiBaTh H3y4yeHHble 3/1eKTPUUECKMe CBOMCTBAa BelljecTBa U
3/IeKTpUYeCcKre  siBjieHus1  (TIpOLlecChl), UCMOMb3ys  (hU3UUecKue
Be/IMUMHBI: 5/IEKTPUYECKUA  3apsif,  S/eKTpuyeckoe  ToJie,
HanpsDKEHHOCTb [0JIs, [OTeHLMasl, pa3HOCTb [I0TEeHLManoB; IpU
OTMCaHWY TIPaBU/IbHO TPAKTOBaTh (U3MUECKUI CMBIC/ UCII0/Ib3yeMbIX
BeMWYMH, WX 0003HaueHWsT W eJUHULbL; YKa3biBaTh (HOPMYJIbI,
CBA3bIBAIOLME [IAHHYI0  (PU3MYECKYyl0 BeJWYMHY C JpyrdMHU

Be/IMYNHaAMN

10.7

aHa/IM3UpOBaTh (U3WUYECKHe TIpOLeCChbl U  SBJIEHHUS, HCIOJIb3Yys
(r3nuecKre 3aKOHbI U TIPUHLIUIILL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs MeXaHW4eCKOW SHepruu,
3aKOH COXPaHeHUsI UMITyJibCa, TIPUHLMIT CyNepro3ULMK CUJI, TIPUHLUIT
PaBHOIpPABUSI MHEPLMaJbHBIX CUCTEM OTCY€Ta; MOJIEKYJ/ISIPHO-
KUHEeTUYeCKYl0 TeOpHI0 CTPOEHMS Bell[eCTBa, ra30Bble 3aKOHBI, CBSI3b
CpefiHer KUHETUYEeCKOM SHEepruu TerviOBOTO [BWKEHHUST MOJIEKYs C
abCOMIOTHOM TemrepaTypoM, TepBbIli 3aKOH TepMOJWHAMHUKU; 3aKOH
COXpaHeHUsl SJIeKTPUUeCKOro 3apsfa, 3akoH KysioHa; mpu 5ToM
pasnuuaTh CA0BeCHYX (OpMYJ/HMPOBKY 3aKOHa, €ro mMaTreMaThyeckoe

BbIpa’KeHHE U YCIIOBUA (FpaHI/IL[bI, 06]'[(:1CTI/I) MMPpUMEHHUMOCTH

10.8

OOBSICHATb OCHOBHBIE TIPUHIUIIBI JIEMCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuaTh YCJIOBUS UX 0e30macHOro

HCII0/Ib30BAHHUA B HOBCEAHEBHOﬁ JKH3HHU

10.9

BBIMO/MHATE 9KCTIEPUMEHTHI 110 UCC/IeIOBAaHNI0 (PU3MUECKUX SIBJIEHUN U
TIPOLIECCOB C WCTO/Ib30BaHKEM TIPSMbIX U KOCBEHHBIX W3MepPeHUi; TIpu
3ToM (GOpMy/IMpOBaTh TpoOsieMy (3afauy) W THUMOTe3y Yy4yeOHOTo
JKCTIepUMeHTa,  coOMpaTb  yCTaHOBKY W3  TPe/JIOXKeHHOTrO

000py/10BaHus1, POBO/IUTH OIIBIT ¥ (HOPMYJ/TUPOBATh BLIBO/IbI

10.10

OcyulecTBaATh TpsMble M KOCBEHHble H3MepeHHsl (PU3NUeCcKuX

Be€/JIMYWH; TIpY 3TOM BbI6I/IpaTb ONTHUMabHBIA CII0C00 N3MeEpPpEeHHsa U




HCI1I0/Ib30BaTh M3BEeCTHbIE MeTOJbl OLI€HKHU HOFPEUJHOCTEﬁ H3MEPEHHﬁ

10.11

WccnenoBaTh 3aBUCUMOCTH MeXTy (QU3NUECKUMM BeJIMUMHAMU C
WCI0/Ib30BaHMEeM TMPSIMbIX W3MepeHWl; TpU 3TOM KOHCTPYHMPOBAaThb
YCTaHOBKY, (UKCUPOBaThb pe3y/bTaThl T[IOJYYE€HHOM 3aBUCUMOCTU
(bu3MUeCcKUx BeTMUWH B BHUjle TaO/UI| U rPadUKOB, [1e/1aTh BHIBO/IBI TI0

pe3y/bTaTaM HUCC/IeJOBaHUA

10.12

Cobmogate mpaBuia 0e30macHOrO TpyAa TpH  TPOBeJeHUN
WCC/IeloBaHUM B paMKax yuyeOHOro sKcriepuMeHTa, ydeOHO-
UCCIIe/|OBaTe/IbCKOW U TIPOEKTHOM [1eATe/IbHOCTH C MCII0Jb30BaHUEM

W3MEepUTE/TbHBIX YCTPOUCTB U JTabopaTOPHOTO 000PYZOBaHUs

10.13

PellaTh pacuéTHble 3a/lauM C SIBHO 3aJjlaHHOW (hM3UueCcKol MOZesblo,
WCIo/b3ysl (u3rueckre 3aKOHbI M TIPUHIUIBI; Ha OCHOBE aHasu3a
yC/IOBUSL  33/laud  BbIOMpaTh  (PU3NUECKYI0 MOieb,  BBIAE/STh
(bu3ruecKre BeTMUMHBI U OPMYJIbI, HEOOXOUMBIE /i €€ pelleHHs,
TIPOBO/IUTH PACUETHI U OI[eHUBATh PEAIbHOCTh TOJTyUeHHOTO 3HAUeHMUS

(bu3ruecKoi BeTMUUHbI

10.14

Pemare  KauecTBeHHble  3a/lauyu:  BbICTpaWBaThb  JIOTUUECKHU
HeMNpOTHBOPEUMBYIO LIe[IOUKY PAaCCy’>K[eHHUM C OMOpoW Ha M3yuyeHHbIe

3dKOHBI, 3dKOHOMEDHOCTH U q)HBH‘JECKI/Ie sSABJ/1eHUA

10.15

Wcnonb3oBaTh TP pellleHWHd  yueOHBIX  3aZlau  COBPEMEHHbIe
MH(OpMaLlMOHHbIe TEXHOJOTWU [ijIsl TIOMCKA, CTPYKTYpPHUPOBaHMS,
VHTepIipeTaliui U TpeJCTaB/ieHHs] yueOHOW M Hay4HO-TIOMY/ISPHOM
vH(pOpMaLWy, TMOJyYeHHOW M3 pa3/MUHbIX UCTOYHUKOB; KPUTUUECKU

aHa/IM3MPOBATh M0JIydaeMyo HH(OPMaLio

10.16

[IpuBoAUTL TIPUMEpBI BK/Iala POCCHUMCKUX W 3apyOe)KHBIX yU€HbIX-
(¢U3MKOB B pa3BUTHE HAayKH, OOBsICHEHHe IIPOLIeCCOB OKPY’Karollero

MHDA, B PA3BUTHE TEXHUKU U TEXHOJIOTUM

10.17

Hcronb30BaTh TEOPETUUECKHE 3HAHUS M0 (PU3MKe B TIOBCEIHEBHOM
>KU3HU [71s1 0becrieueHust 6e3oracHOCTH MpU obpaliieHry ¢ MprubopamMu
U TeXHUUECKUMH YCTPOHCTBAaMM, [Jisi COXPAHEHHs 37I0POBbSI U

co06uTr0/1eHNsT HOPM KOJIOTMYeCKOro TIOBeZIeHHsI B OKpY Katolleii cpejie

10.18

PaboTate B TpyIime C BBIOJHEHWEM pPa3/IMUHBIX COLIMATBLHBIX POJIeH,
M/IaHUpOBaTh  paboTy  Trpynmbl,  parjMoOHAJBHO  pacrpezessiTh
00513aHHOCTM U TUJIaHUPOBAaTh [esiTe/IbHOCTb B HECTaHJapTHBIX
CUTyaLUsiX, aJleKBaTHO OLIeHMBaTh BKJaJ, KaXK[0r0 U3 YYaCTHHUKOB

TpyMIibl B pellieHre pacCMaTpHUBaeMoi IpoOieMbl




11 K/TACC

Kopg
MpoBepseMoro
pe3yJbTaTa

IIpoBepsieMble NpeAMETHBIE Pe3y/IbTaThl 0CBOEHHUSA 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMbl Cpe/JHero o01iero oopa3oBaHus

11.1

HNemoHCTpUpOBaTh Ha TMpuUMepax podb W MecTo (U3MKU B
(hopMUpOBaHUM COBpEMEHHON HayuHOW KapTWHbI MHpa, B pa3BUTHHU
COBPEMEHHOUM TeXHUKHU U TeXHOJIOTWM, B TIPAKTUUECKOU /esTeTbHOCTH

Jto/lel, 11e/IOCTHOCTb Y eJMHCTBO (PM3MUeCKOM KapTUHbI MUpa

11.2

YuuThIBaTh TPaHULIbl IPUMEHEHUsI U3YUEHHbIX (PU3NUYECKUX MOJesel:
TOYEUHbIN 37IeKTPUUeCKUM 3apsj, sepHasi MOJe/b aTOMa, HYK/JIOHHast

Mo/ie/lb aTOMHOTO s1/ipa MpU pellleHny (Gr3nuecKrx 3ajau

11.3

Pacrio3HaBaTh ¢u3nueckye siBjieHUs (TpoLiecchl) U OOBSICHATh UX Ha
OCHOBe  3aKOHOB  3/IeKTPOJUHAMUKKA W  KBAaHTOBOW  (DU3MKU:
3/IeKTpUYecKasi TIPOBOJUMOCTb, TeIJIOBOe, CBETOBOE, XHWMHUUeCKOe,
MarHUTHOe  JeWCTBUS  TOKa, B3auMO/IeiCTBIE MarHUTOB,
3/IeKTPOMAarHuTHasE WHAYKIWS, JelCTBMe MarHUTHOTO TIONs Ha
MPOBOAHUK C TOKOM U [ABWXKYIIUKICS 3apsifi, 37eKTPOMarHWTHBIE
KonebaHUs W BOJIHBI, TIPSIMOJIMHEHHOE pacrhpoOCTPaHeHWe CBeTa,
OTpakeHWe,  TIpejiomyieHHe,  WHTepdepeHIUs,  JUdpakius U
roJisipu3aliysi CBeTa, AUCIIePCUsi CBeTa, (POTO3/eKTpUuecKuil 3pdeKT
(dpotosddexT), cBeTOBOE JaBieHHe, BO3HWKHOBEHHE JIMHEWUaTOro
CrieKTpa aToMa BOJIOpO/la, eCTeCTBeHHass M MCKYCCTBeHHast

PaaO0aKTHUBHOCTD

11.4

OnuceiBaTh  W3yueHHbIe CBOMCTBa  BelllecTBa  (3/IeKTpUUECKHe,
MarHUTHBIE, ONTUYECKHe, 37IeKTPUUeCKYH0 MPOBOJUMOCTb Pa3/IMUHBIX
cpell) W 3/eKTPOMarHUTHble siBJieHUs]  (TIPOLIECChI), HCIIOMb3Ys
¢u3nuecKkre  BeJIMUMHBL:  J7IEKTPUUECKWN  3aps], Cula  TOKa,
3/IEKTPUUYECKOe  HampsDkeHWe,  JIEKTPUUECKoe  COMPOTHUBIIEHHE,
pa3HoCTb ToTeHIManoB, J/C, pabora Toka, MHAYKIMS MarHUTHOTO
nosisi, cuima Awmrepa, cwia JIopeHIja, WHAYKTUBHOCTb KaTYIIKH,
9Heprusi 3JIeKTPUUECKOr0 W MarHUTHOTO TIOo/iel, Tepuoj, U yacToTa
KosiebaHMii B KosiebaTesTbHOM KOHTYPe, 3apsiJ U CHJla TOKa B TIPOLiecce
rapMOHUYECKUX 3/IEKTPOMAarHUTHBIX  KoJyiebaHuH, (okycHoe
paccTosiHie W OITHYecKas CWia JIMH3bI; TIPU OINHCAaHWUM TPaBUIBLHO
TPAaKTOBaTh (PU3MUECKUM CMBICJ HCIIO/Ib3YEMbIX BEMUWH, HUX
o003HaUeHUss U €eAWHMILIBI;, YKa3blBaThb (OPMYJIbI, CBS3BIBAIOIIHE

JIaHHYI0 (U3NUYeCKYI0 BeJIMUMHY C APYTUMU BeIMUMHAMU




11.5

OnuceiBaTh U3yueHHble KBAHTOBbIE SIBJIEHUS U MPOLIeCChI, UCIIO/Ib3Ys
¢u3nyeckye BeMUMHBI: CKOPOCTb 3/1€KTPOMAarHWTHBIX BOJIH, JJIMHA
BOJIHBI U 4YacTOTa CBeTa, SHePrus W UMIY/AbC (DPOTOHA, Mepuof,
roslypacnaja, >5Heprusi CBsI3M AaTOMHBIX sJep; Ipyd ONUCaHUU
MPaBW/IBHO TPAKTOBaTh (PM3MUYECKUI CMBIC/ UCII0/Ib3YeMbIX BeJIMUYMH,
rux 0003HaueHUss M eJUHMILIbI; YKa3biBaTb (POPMYJIbI, CBsI3bIBalOIIMe
JlaHHYI0 (M3UUYeCcKyl0 BeJIMUMHY C JPYTMMU BeJIUYMHAMMU, BBIUMCIIATh

3HaueHue (HU3UUeCKON BeTUUMHBI

11.6

AHanu3upoBaTh (QuU3nMUeckue TIPOLeCChl U SIBJIEHUS, HCIIOJIb3Ys
¢usnyeckre 3aKOHbI W TIpUHLUNBL  3aKOH OMa,  3aKOHBI
roc/eJ0OBaTe/IbHOTO W TMapa/uie/lbHOTO COeJUHeHHsl TPOBO/IHHKOB,
3akoH [[xoysns — JleHila, 3aKOH 3/1eKTPOMAarHUTHOW UHJYKL[MH, 3aKOH
MPSIMOJIMHEMHOTO PacnpOCTPAHeHUsT CBeTa, 3aKOHbI OTPa)KeHUsl CBeTa,
3aKOHBI  TIPeJIOMJIEHUs  CBeTa, ypaBHeHWe  DUHIITeWHa  AJis
dboToaddekra, 3aKOH COXpaHeHMS SHEpPrud, 3aKOH COXpaHeHUs
HMMITy/IbCa, 3aKOH COXPaHeHUsi SJeKTPUUecKOro 3apsijia, 3aKoH
COXpaHeHHsI  MaCCOBOTO  UHWC/Ia, TOCTynaTtbl  bopa,  3akoH
pPafIMOAaKTUBHOTO pacrafia; Tpd 3TOM pa3/idyaTbh CJIOBECHYIO
(hopMyMPOBKY 3aKOHa, ero MaTeMaThueCKoe BbIpa’KeHUe U YCIOBUS

(rpaHUIlBI, 06/1aCTH) TPUMEHUMOCTH

11.7

OHPE,E[EJIHTL HalipaB/JIeHHWE€ BEKTOPAa HWHAYKLMW MAIHUTHOI'O T10JI4

TPOBOJHKKA C TOKOM, CUJIbl AMriepa U cuibl JIopeHija

11.8

CtpouTb ¥ ONMCbIBaTb U300pakeHHe, CO3/laBaeMOe TIOCKUM

3epKaJjioM, TOHKOU JIMH30U

11.9

BBINO/THATE 3KCIIEPUMEHTBI TI0 UCC/Ie/I0OBaHHIO (DU3MUEeCKUX SIBJIEHUH U
TMIPOLIECCOB C WCTI0/Ib30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIpH
3ToM (OpMy/IMpOBaTh TpobsieMy (3afauy) W THUMOTe3y y4eOHOTOo
JKCIlepriMeHTa,  coOMpaTh  yCTaHOBKY W3  TIpeyI0yKeHHOTO

000py/10BaHus1, POBO/IUTH OTIBIT ¥ (HOPMYJ/TUPOBATh BLIBO/IbI

11.10

OcyulecTBnATh TpsIMble M KOCBEHHble H3MepeHHsl (PU3MUeCcKUX
Be/IMUMH; TIPU 3TOM BbIOMpATb OINTHUMAaJbHBIA CIIOCOO W3MepeHHsi U

HCII0J/Ib30BaTh M3BeCTHbIe MeTO/4bl OLI€HKH HOFPEHJHOCTEﬁ I/IBMEPEHI/II\/’I

11.11

WccnenoBaTh 3aBUCUMOCTH (PU3MYECKUX BeTMUMH C MCII0/Ib30BaHUEM
MpSIMBIX ~ U3MEPEeHWM; TIpU 3TOM KOHCTPYUPOBaTb YCTaHOBKY,
(uKCUpoBaTh pe3y/bTaThbl IOJYYEHHOM 3aBUCUMOCTU (PU3NUECKUX
Be/IMUMH B BUJe Tabiull U rpadUKoB, [iesiaTh BBIBOABI 110 pe3y/bTaTaM

nccjaeq0BaHusA

11.12

Cobmogate rmpaBuna GesoracHoro Tpyja TIpU  TPOBeJeHUH




UCCIeJOBaHUM B paMKax y4eOHOTO JKCrepuMeHTa, yueOHO-
HCCJIeIoBaTeIbCKOM U TIPOEKTHOU JeATeIbHOCTU C MCIIO0Jb30BaHUEM

M3MEePUTEbHBIX YCTPONCTB U JJabopaTopHOro 000pyJ0BaHHs

11.13

PerlaTh pacuéTHble 3a/jlauM C SIBHO 3aJj@aHHOW (pM3MUeCKOW MOZesblo,
WCI0/b3ysl (pu3rueckue 3aKOHbI M TIPUHLUIBI; HAa OCHOBe aHasiu3a
yC/IOBUS  33/laud  BbIOMpaTh  (PU3UUECKYI0 MOJefb,  BbIE/STh
(bu3nyeckre BeJUUMHBI U OPMYJIbI, HEOOXOJUMBIE /i1 €€ pelleHws,
MPOBOAUTH PACUETHI M OL|eHUBAaTh PEaJbHOCTh MOJIyUeHHOTO 3HaueHust

(hr3UUecKoi BeTMUMHbI

11.14

PemaTh ~ KayeCcTBeHHblE  337lauM:  BBICTPAWBaTh  JIOTUYECKU
HerpOTHBOPEUMBYIO LIeTIOUKY PaCcCy’KAeHUI C OMopoi Ha U3ydyeHHbIe

3dKOHBbI, 3dKOHOMEPHOCTHU U Cl)I/I3I/ILIECKI/Ie ABJIEHUA

11.15

WUcrionb30BaTh IMpU  pellleHMM yueOHBIX 3aZlady  COBpEMeHHbIe
VH(OpMaLlMOHHbIe TEXHOJOTWU [ijIs1 TIOMCKA, CTPYKTypPHUPOBaHMS,
VHTEepIIpeTallii W TpeJCTaBieHus yuyeOHOM W HAy4YHO-TIOMY/ISIPHOMN
MH(pOpMaLK, TOTy4YeHHOW W3 pa3/MUHbIX UCTOUYHUKOB; KPUTHUYECKU

aHa/IM3MpOBAaTh M0JIy4aeMyo UH(OPMaLHIo

11.16

OOBSICHATh TPUHLIAIILI ZeMCTBUSI MAIlMH, MPUOOPOB U TeXHUUECKUX
YCTPOMCTB; pa3/uuaTh YCJIOBUS MUX 0€30MacHOTO WCIIO/b30BaHUS B

TOBCEeJHEBHOU >KU3HU

11.17

[MpyBOAWTE TIpUMeEpHI BKJ/aZida POCCHUMCKUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HayKW, B OOBSICHEHHE TIPOLIECCOB OKPY>KaroIIero

MHD4, B Pa3BUTHE TEXHUKU 1 TeXHOJIOTUH

11.18

Hcronp30BaTh TeOpPETUUECKWE 3HAHUS M0 (U3MKe B TIOBCEIHEBHOM
JKU3HU 17151 obecrieueHus 6e30macHOCTH TIpU oOpaleHny ¢ ipubopamu
U TeXHWYeCKVMMH YCTPONCTBaMH, [Jjisi COXPaHeHWs 3/J0POBbSI H

CO6J'II-0,E[EHI/IH HOPM 35K0JIOTHY€CKOT'O IoBeJeHNsA B OKPY)KaIOLHEﬁ cpege

11.19

PabotaTh B TpyTIe C BBIMOJHEHHWEM pa3/MYHBIX COL[UAIBHBIX DOJIeH,
MIaHApPOBaTh ~ paboTy  rpymmbl,  palMOHAIBLHO  pacrpefessiTh
00513aHHOCTH W  TUIAHUPOBaTh  [JIeTe/IbHOCTh B HECTaHZAPTHBIX
CUTyalUsIX, aJeKBaTHO OLeHUBAThb BKJaJ KaXAOr0 W3 YyYaCTHUKOB

TPYTIIBI B pellieHre pacCMaTprUBaeMoi 1po0ieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg,
pasaen
a

Koj nposepsiemoro
j/1eMeHTa

IIpoBepsiemble 371eMeHTHI COJepPKaHUSs

OU3SNKA N METO/JbI HAYUYHOI'O IIO3HAHMA

1.1

®usvka — Hayka O mnpupozge. Hayunble
MeTO/ibl TTI03HaHUs OKpYysKarolero mMypa. Posb
3KCIlepUMeHTa U Teopud B IpoLecce

TMMO3HdHHWA MTPUPOAbI. SKCHEPI/IMEHT B CbI/IBI/IKe

1.2

MogenupoBaHue (U3UYeCKUX SIBJEHUN U
riporieccoB. HayuHble rumnoresbl. PU3UUECKUE
3aKOHbI M TeOpUU. I'paHMIIBI MPUMEHUMOCTH
(br3nuecKux 3aKOHOB. [IpuHLn
cooTBeTcTBUsi. Ponb U MecTto (Qu3MKUA B
(opMHpOBaHUM  COBPEMEHHOW  Hay4HOU
KapTHHBI MHpa, B MpaKTU4eCcKou

JlesITeJIbHOCTH JII0Ziei

MEXAHUKA

KNMHEMATHUKA

2.1.1

MexaHnueckoe ABI>KeHHe. OTHOCUTENBHOCTD
MEeXaHMYEeCKOro ABHM>KEHUA. Cucrema OTCUéTa.

Tpaekropus

2.1

2.1.2

[TepemelijeHre, CKOPOCTb (CpefHsisi CKOPOCTb,
MTrHOBEHHasi ~ CKOPOCTb) U YCKOpeHHe
MaTepUaJbHOM TOUKM, WX TPOEKIMM Ha OCH
CUCTeMBI KOOD/IMHAT. CnoxxeHue

repeMeNLeHUN U CJI0XKeHHe CKOPOCTen

2.1.3

PaBHOMepHOe U PaBHOYCKOpeHHOe
TMIPSIMOJTUHEHOe JIBIDKEHUe. I'paduku
3aBUCUMOCTH KOOp/IMHAT, CKOPOCTH,

YCKOpPEHUH, MMyTHn u repemMeneHuns




MaTepI/IaﬂBHOﬁ TOYKH OT BpEMEHU

2.1.4

CBobojiHoe TiazieHre. Y cKopeHre CB0O0IHOTO

najieHust

2.1.5

KpuBonuHeliHoe JBWKeHue. PaBHOMepHOe
[IBIDKEHWe  MaTepyuaibHOM  TOYKM IO
OKPY’)KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEMHas
CKOPOCTb. [Tepuog, U yacToTa.

LleHTpOCTpEMUTETBHOE YCKOPEHHe

2.1.6

TexHuueckve  yCTpPOWCTBA: CMHJOMETP,
[IBIDKEHWe CHaps/0B, LieMHble U peMeHHbIe

nepeJiaun

2.1.7

ITpakTueckue paboThL. W3mepenne
MI'HOBEHHOM CKOPOCTH. Wccnenosanue
COOTHOLLEHUS] MeXAY MyTsMH, NPOW/eHHbIMU
TeJOM  3a  IOC/Ief0BaTe/lbHble  paBHbIE
MPOME)XYTKU BpeMeHU TIPU PAaBHOYCKOPEHHOM
JIBIDKEHUM C HAya/IbHOM CKOPOCTBIO, PaBHOU
Hy/I10. V3yueHue [BI)KeHUS L1apyKa B BSI3KOU
XuAkocTh.  V3yueHue  ABWKeHUs — TeJla,

OpOILIeHHOTO TOPHU30HTATBHO

2.2

OVUHAMUKA

2.2.1

[IpyHLMDI OTHOCHUTE/IbHOCTH ["anunes.
[TepBbiii 3akoH HbloTOHA. VHepijuanbHbIe

CUCTEMBI OTCUETA

2.2.2

Macca Ttena. Cuna. [IpyHLMIT Cyreprio3uLyu

CUJ1

2.2.3

Btopoii 3akoH HbloTOHa /151 MaTepua/ibHOU
TOUKM B UHepLUanbHOW CHUCTeMe OTCYéTa
(UCO). Tperuir 3akoH HelooToHa AJs

MaTepHa/JIbHBIX TOUYEK

2.2.4

3aKOH BCeMUPHOro TAroteHus. Cusa TsKeCTu.

HepBaﬂ KOCMHUUeCKasd CKOPOCTh. Bec tena

2.2.5

Cwuna ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUSs

CKOJIb)XKeHUs n CuJjia TpeHusa ITI0KO4.




Kos¢dduriment tpenusi. Cuna COnpoOTUB/IEHUS

Mpy ABMKEHHWHU TeJla B )KUJAKOCTU WJIN r'a3e

2.2.7

HOCTyrIaTEJ'IbHOE W BpalllaTe/IbHOe JABV)XeHHe

abCoMIOTHO TBépAOl"O Te/1a

2.2.8

MoOMeHT CU/bl OTHOCUTE/IbHO OCH BpallleHHUs.
[Ineyo cunbl. YcCnoBUsA paBHOBECUS TBEPLOIO
Tena B ICO

2.2.9

Texnnuueckue YCTpOﬁCTBa: MMOAIINITHUKH,

ABMKeHHE NCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[TpakTueckue pabotel. V3ydyeHue ABIKEHUS
Opycka 10 HAaK/JOHHOW TJIOCKOCTA TIOJ
[leliCTBHeM HeCKOJIbKUX cwil. VccnenoBaHue
3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOIIUX
B JedopmupyeMoii Npy)KMHe W pe3UHOBOM
obpasiie, OT BenMUMHBI UX JeOpPMaLH.
ViccnenoBanue ycoBUM paBHOBECHS TBEPZOTO

Tesa, UMeIOIero OCh BpallleHust

2.3

3AKOHbI COXPAHEHUA B MEXAHUNKE

2.3.1

VmnynbC MaTepuasbHOW TOUKU, CUCTEMBI
MaTepuagbHbIX ToueK. VIMIy/nbC CUTBl U

HN3MEHEeHHE MMITYyJIbCa TeJid

2.3.2

3akoH coxpaHeHus wumnynsca B HMCO.

PeakTuBHOE ABH)KeHHe

2.3.3

PaboTa cuibl

2.3.4

MOLLHOCTB CUJIBI

2.3.5

KuHeTnyeckasi sHeprusi MaTepuaabHON TOUKHU.

Teopema 0 KWHETHUECKOW SHEPTUr

2.3.6

[ToreHimanbHass 3Heprus. [loTeHLManbHas
SHeprus yIIpyro nIebopMrpoBaHHOU
npyuHbl. [loTeHManbHasg 3Heprus Tesa

BO/IM3U MOBEPXHOCTHU 3eMnu

2.3.7

HOTEHL{I/IaﬂbeIe MW HeIloTeHLra/IbHbIe CHJIBIL.

CBsI3b pa6OTBI HenoTeHua/IbHBIX CHU/JI C

HN3MeHeHHneM MeXaHUUeCKOMu SHEpPruu




CHUCTEeMBbI TeJI. 3aKoH COXpPaHEeHUA

MeXaHWYeCKOM SHepruu

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHUuecKre yCTpOMCTBA: /IBWKEHHE paker,
o BO/IOMET, KOIlep, NPY>KUHHbIN [TUCTOJIeT
[TpakTrueckrie paboThl. V3yueHue CBSI3U
23.10 CKOpPOCTeM TeJl TIpU HEYNpyrom  yjape.

UccnefoBanne cBs3d  paboTel  CUABI  C

M3MeHeHreM MeXaHuueCKOU SHEPIrHU TeJjia

3 MOJIEKYJIAPHASA ®U3NKA I TEPMOAMHAMUMKA
OCHOBbBI MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUU
OcHoBHbIE TI0JIOXKEeHHUS MOJIEKYJISIPHO-
311 KUHEeTHYeCKOU TEOPHH. bpoyHoBckoe
IBwkeHue. Tuddysus. Xapakrep JBIKeHUS U
B3aUMO/eMCTBUS YaCTHL] BellleCcTBa
Mogen cCTpoeHHsi Tra30B, J>XMAKOCTeH U
3.1.2 TBEP/BIX Te/T U 00bSICHEHHE CBOWCTB BellleCTBa
Ha OCHOBE 3THUX MOJeJen
313 Macca ™onekyn. KosmuectBo —BelecTBa.
IToctostHHasi ABoragpo
314 TeruioBoe paBHOBecue. TemmepaTypa U eé
n3Mmepenue. lllkana temneparyp Llenbcus
> Mogens  ugeanbHoro rasa. OcHOBHoOe
3.1.5 ypaBHeHUe MOJIeKYISIPHO-KUHETUUEeCKOM
TeOpUU U/leabHOro rasa
AOGcosnroTHasi Temriepatypa Kak Mepa cpeaHei
3.1.6 KUHETUYeCKOM 3Hepryuu TeIyIOBOTO ABWKEHUs
yacrtuy rasa. [llkana remneparyp KenbBrHa
317 YpaBHenve Knaneiipona - MeHgesneeBa.
3akoH [lanbTOHa
I'a30BBIe 3aKOHBI. M30MpoLecchl B UealbHOM
3.1.8 rase C TIOCTOSSHHBIM KOJIMYeCTBOM BellleCTBa:
M30TepMa, M30X0pa, h3obapa
3.1.9

TexHuyeckre  yCTPOWCTBa:  TEePMOMETD,




H6apomeTp

3.1.10

[TpakTrueckue paboTel. V3MepeHHWe MacChl
BO3/lyxa B KJIaCCHOM KOMHare. VccieoBaHue
3aBMCUMOCTH MeX/ly rapameTpaMy COCTOSTHUS

pa3pekeHHOro rasa

3.2

OCHOBbBI TEPMOJVNHAMUKHI

3.2.1

TepmoanHamMuueckass cucrema. BHyTpeHHss
SHEeprusi TepMOJAVHAMUYECKOM CHUCTEMBI U

Crioco0bI eé U3MeHeHUs

3.2.2

KommuectBo Ternnotsl 1 paboTta. BHyTpeHHss

SHeprusa 0gHOaTOMHOI'O N ed/IbHOI'O I'a3d

3.2.3

Buzibl  Tersionepesiaud:  TeIUIONPOBOJHOCTD,
KOHBEKLUsI, u3ydyeHue. TeryioéMKOCTh Tera.
YnenvHasi TeTUIOEMKOCTh BelljecTBa. Pacuér

KOJ/IMUeCTBa TeIJIOTEI IIPpU Terviornepeiade

3.2.4

[TepBbIit 3aKOH TepMOJMHaMUKU. [IpuMeHeHre
[1epBOro 3aKOHa TepMOJWHAMUKU K
n3ornporeccam. ['paduueckass nHTEprIpeTaLyis

paboTsl rasa

3.2.5

TernnioBele MammHbl. [IpUHLMINBL  JeHCTBUSA
TEeIUIOBbIX MalliiH. [Ipeobpa3oBaHusi SHepPryuu
B  TelyioBbIX MawmHax.  KospduupyeHt
nonesHoro  gectBus  (ganee —  KIII)

TeryiIoBou MaivHbl. Llukn KapHo u ero KIT/

3.2.6

Bropou 3aKOH TepPMOIVHAMUKHU.
HeobpaTMOCTh  TIPOLIECCOB B TIPUPOJE.
TernoBble JIBUTaTesu. OKoJIornyecKre

npo0IeMbI TeTI09HEepPT e THKH

3.2.7

TexHuueckue YCTPOWMCTBa: JIBUTaTe/ b
BHYTpPEHHEr0 cropaHus, ObITOBOM

XOJIOJUbHUK, KOHULIMOHED

3.2.8

[pakTrueckue paboTel. Vi3mepeHue yenbsHON

TEeIJIOEMKOCTU

3.3

AT'PET’'ATHBIE COCTOAHNA BEIECBA. ®A30BBIE ITEPEXO/IbI




3.3.1

[Tapoobpa3oBaHue 1 KoHjjeHcalyst. VicrapeHue
u KUTIeHHe. Y nenbHas TerIoTa
rapoobpa3oBaHusi. 3aBUCHMOCTb TeMITepaTypbl

KHUIIeHHWA OT [JaBJ/IeHUA

3.3.2

AOco/oTHAsT M OTHOCUTE/IbHAsI BJIAYKHOCTD

BO3Ayxa. HaceliieHHbIM nap

3.3.3

TBépnoe TeJIo. Kpucrannmueckue u
amop(gHble Tesma. AHH30TPONMS CBOMCTB
KPHUCTAaJlJIOB. XKupakue KPHUCTaJIbL.

CoBpemMeHHbIe MaTepUasbl

3.3.4

[lnaBmeHne u KpucTta/yusanus. Y JejbHas

TerioTa rasieHus. Cybiumarys

3.3.5

YpaBHeHHe TeryIoBoro HanaHca

3.3.6

TexHuueckve yCTPOWCTBa: TUICPOMETP U
NICUXPOMETP,  KaJoOpuMeTp,  TeXHOJIOTHUU
TI0JIy4YeHHsI COBPeMEeHHBbIX MaTepuasoB, B TOM

Uncjie HaHOMdaTepHaloB, U HAHOTEXHOJ/IOTHU

3.3.7

ITpakTueckue paboThL. W3mepenue

BJ/I&XKHOCTH BO34yXd

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

OnekTpr3alys Tesl. D/IeKTpUYecKuu 3apsg. [sa

BHa 3JIEKTPUYECKUX 3dPs0B

4.1.2

[TpoBOAHUKH, JV3JIeKTPUKHU U

TMOJTyIPOBOJJHUKU

4.1.3

3aKoH COXPAdHEHUA 3JIEKTPUUYECKOI'0 3apsid

4.1.4

B3aumogeiicTBue 3apsjoB. 3akoH KysoHa

4.1.5

OnekTpuueckoe  mone.  HampspkéHHOCTb
3JIEKTPUUECKOTO TOJIs1. [TpuHLIMN
cyrnepriosuiud.  JIMHUM  HarnpspKEHHOCTU

3JIEKTPHUYECKOI'O IMOJIA

4.1.6

PaboTa cua  3/1I€KTPOCTAaTUYECKOTO — TIOJIS.

HOTGHL{I/IEUI. Pa3HocTtb IMOTeHLKra/I0B

4.1.7

HPOBO,[LHI/IKI/I U OU3JIEKTPUKKU B TIOCTOAHHOM




3JIEKTPHUYECKOM r1oJie. ,Z[I/IBJ'IGKTPI/I‘JECK(:IH

TIPOHUL[aeMOCTh
O1eKTPOEMKOCTB. KoungeHncarop.
4.1.8 ONeKTPOEMKOCTb IUVIOCKOI'O  KOHZEeHCaTopa.
OHeprus 3apspKeHHOT'0 KOH/ZIeHcaTopa
TexHWueckre  yCTPOWCTBA:  3/IEKTPOCKOII,
419 3JIeKTPOMEeTp, 3/IeKTpOCTaTUuUecKas 3alllWTa,
o 3a3em/ieHHe 3JIeKTPOINprOOpOB, KOH/EHCaTop,
KCEepOKC, CTPYMHBIN ITPUHTEP
4110 [TpakTHueckue paboThI. V3mepenue

3/IEKTPOEMKOCTH KOHZIeHCaTopa

4.2

TIOCTOSAHHKBIN SJIEKTPUUYECKINH TOK. TOK! B PA3JTMUHBIX

CPEJIAX

YcnoBusi  CyliecTBOBaHHsI ~ MOCTOSIHHOTO

4.2.1 371eKTPAYeCKOro Toka. Mictounuku Toka. Cua
TOKa. [ToCTOSAHHBIN TOK
4.2.2 Hanpspokenue. 3akoH Oma zij1s1 yuacTKa Liernu
423 OneKTpUyeckoe CONPOTUB/IEHHE. Y enbHOe
o COMPOTHUBJIEHVE Bell[eCTBa
424 [TocnenoBarensHOe, TapasuiesibHoe,
o CMelllaHHOe COeIMHeHHe TIPOBOHUKOB
PaboTa 371eKTprueckoro Toka. 3akoH [KoyJist
4.2.5
— JleHna
4.2.6 MOILIHOCTB 3J/IEKTPAUECKOTO TOKa
3/1eKTpo/iBKyljasi cuna (ganee — JC) u
427 BHYTPEHHee COMpOTHBJ/IEHVEe UCTOYHMKA TOKa.
o 3akoH Owma a1 To/HOM  (3aMKHYTOM)
3/1eKTpruYeckon 1enu. KopoTkoe 3aMblkaHue
OneKTpOHHast MPOBO/IUMOCTh TBEPABIX
428 MeTas/ulIoB.  3aBUCUMOCTb  COMPOTHUB/IEHUS
o MeTa/llIOB oT TeMIlepaTyphbl.
CBepxnpoBOJMOCTb
429 OnekTpuuyeckMii TOK B Bakyyme. CBoKcCTBa

3JIEKTPOHHBIX ITYUKOB




4.2.10

[MonyrnpoBogHuKU. CoOCTBeHHAasi U TIpUMecCHast
MIPOBO/IUMOCTE TTOJTyTIPOBOAHUKOB. CBOWCTBa

p-n nepexoja. [ToyyrpoBoiHUKOBBIE IPUOOPLI

4.2.11

ONeKTpUYecKuid TOK B 3/IeKTPOJIUTAX.
OneKTponuTHYecKas JyccoLyanusi.

DJIEKTPOJIU3

4.2.12

OneKkTpuUecKuit TOK B rasax.
CaMOCTOSTeILHBIN U HEecaMOCTOSTe/ILHbBIN
pa3psii. Pa3niiuHbie TUTBI CAMOCTOSTETHLHOTO

paspsiga. Monnus. [1nasma

4.2.13

TexHuueckre  yCTPOWCTBAa:  amriepMeTp,
BOJITMETP, pEOCTaT, HWCTOUHUKH  TOKa,
3/IeKTpOHarpeBare/ibHbIe 1110)5(10)0) S8
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPBI, TEPMOMETD
COTIPOTHUBJIEHUS, BaKyyMHbIH o[,
TEePMHUCTOPbI u (hoTope3ncTopsl,

TMO/TYTIPOBO/IHUKOBBIN [JUO/, Ta/lbBaHUKA

4.2.14

[IpakTHueckue paboThI. N3yuenue
CMeILIaHHOT' 0 COeJUHEeHHUsI pe3HCTOPOB.

N3mepenne O/IC UCTOYHMKA TOKA U €ro
BHYTpeHHero comnpotuBienus. HabmoneHve

3JIeKTPO/I3a

11 KJTACC

Kop
pa3aen
a

KonpoBepsiemoro
j/1eMeHTa

IIpoBepsiemMble 3/IeMeHTHI CO/ieP)KaHHUA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHAA NHAYKOWA

4.3.1
4.3

[TocTosiHHBIe MarHuThl. B3aumopercTBUe

IIOCTOAHHBIX MAaI'HUTOB

4.3.2

MaruutHoe mosie. BekTop MarHUTHOU
WHAYKUMA.  [IpuHLUO  Cyreprio3uLiyu.

Jluann marnuTHOM uHAYKUMU. KaprtunHa




JIUHUWA  MarHUTHOW  WHAYKLUW  TI0JIS

ITIOCTOSAHHBIX MAIrHUTOB

MarsuTHoe T1I0J1e MPpOBOJHHMKAa C TOKOM.
KapTI/IHa JIMHUM TIOMS AJIMHHOI'O TMPpAMOI'O

MPOBOJHWKA W 3dMKHYTOI'O KOJIbLI€EBOI'O

433 MPOBO/IHMKA, KAaTYLIKXU C TOKOM. OmbIT
Ipcrena. B3anMozeiicTBre NPOBOJHUKOB C
TOKOM
4.3.4 Cua Amriepa, eé MOZyJ/Ib M HarlpaBjieHUe
Cuna JlopeHLia, eé MOZy/Ib U HarlpaB/ieHUe.
[Bw>KeHWe  3apsUKeHHOW — uYacTMLbl B
4.3.5 O/JHOPOJJHOM MAarHUTHOM Tone. Pa6ora
cuibl JIopeHLja
4.3.6 SIBneHvie 3/1eKTPOMarHUTHOM UHAYKLIMN
4.3.7 [ToToK BeKTOpa MarHUTHOM MHAYKLIAN
O/AC uHAYKUWH. 3aKOH 3/IeKTPOMarHUTHOM
4.38 uHaykumy dapages
BuxpeBoe snektpuueckoe tose. I/C
WHIYKLUAA B TIPOBOJHUKE, [BIKYLEMCS
439 MOCTYMNaTe/IbHO B OJHOPOJJHOM MAarHUTHOM
rose
4.3.10 ITpaBuso JleHija
NBaykTuBHOCTL. fAB/IeHVEe CaMOMHAYKLIUU.
4.3.11
O C camonHayKLMU
OHeprusi MarHUTHOTO TIO/Si KaTyLIKA C
4.3.12
TOKOM
4.3.13 O/eKTPOMarHUTHoe ToJ1e
TexHuueckrie  yCTPOWCTBA:  TOCTOSIHHbIE
MarHuThbl, 3JIeKTPOMarHu1Thl,
4.3.14
3JIeKTPO/IBUraTellb, YCKOpUTeN
3/IeMeHTapHbIX YaCTHL], UHAYKLMOHHAS [1eYb
[IpakTHueckue paboThI. N3yuenue
4.3.15

MArHUTHOTO TIIOJIA KaTYIIKKU C TOKOM.

ViccnenoBaHvie  /1eHCTBUSI  TIOCTOSIHHOTO




MdrHWTa Hd PdAMKY C TOKOM. I/ICCJ'IE,HOBaHI/Ie

sBJ/1eHUA BHEKTpOMaFHHTHOﬁ NHAYKIN

KOJIEBAHNA 1 BOJIHBI

5.1

MEXAHNUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIELAHUA

5.1.1

KonebatenbHasi  cucrema.  CBobOogHBIE
Konebanusi. T'apMoHUueckue KosieOaHUS.
[lepyio;, uacTOTa, aMmIUIMTyJa U (asa

KoJieOaHUi

5.1.2

[Ipy>KUHHBIA MasTHUK. MaTeMaTHueCKui

MassTHHUK

5.1.3

YpaBHeHHe TapMOHHMUYECKUX KoseOaHui.
KunemaTtnyeckoe v [JUHaMUYecKoe

OIHCcaHue KojiebaTeIbHOIo ABVKEHUS

5.1.4

[IpeBpaiieHue SHeprum Tpu
rapMoOHUYeCKUx  Kojebanusx.  CBsi3b
aMIUIATYAbI KoJie0aHui HMCXOHOM
BE/IMUWHBI C AMIUIUTy/laMH KoJjiebaHui eé

CKOPOCTH U yCKOPeHHst

5.1.5

KonebatenbHbiii  KOHTYp.  CBOOOAHBIE
3/IEKTPOMAarHUTHBIE Kosie0aHUs B
u/lea/lbHOM  Kojie0aTeslbkHOM  KOHTYpe.
AHanoruss MeXay MeXaHWYeCKUMH U
3/IEKTPOMarHUTHBIMU Ko/ie0aHUsMHU.

®opmyna TomcoHa

5.1.6

3aKOH COXpaHeHMs 3Hepruy B H/leajbHOM

KosiebaTesIbHOM KOHTYpe

5.1.7

BbIHY)KZIeHHbIe MeXaHuUeckKue KoJyieOaHusl.
Pe3oHnaHnc. Pe3oHaHcHas KpHBasi.
BreiHyX1eHHbIe 3/1IeKTPOMAarHuTHbIe

KOJIebaHus.

5.1.8

[TepemenHbiii  TOoK.  CHUHyCOWZANTbHbBIN

repeMeHHbIHN TOK.

5.1.9

Mo1uHoCTb IIepeMeHHOr 0 TOKA.

AMIUIMTYZIHOE U [IeHCTBYIOIllee 3HayeHUe




CHJIbI TOKA W HAIIps>KeHUs

5.1.10

Tpancdopmatop. IIpor3BoACTBO, Nepeaua
U ToTpeb/ieHre 3/IeKTPUUYECKON SHEepryu.
OKOJIOTUYeCKHe PDUCKU TPU MPOM3BOJCTBE
3/1eKTPUUeCKOU SHEepruum. Kysnbrypa
WCII0/1b30BaHUs 3/1eKTPO3HepPIruun B

TOBCeJHEBHOM »KU3HU

5.1.11

TexHuueckre yCTpoWcTBa: cekicMorpad,
3/IeKTpUYeCKUit 3BOHOK, JTUHUU

3/IeKTporepesiay

5.1.12

[TpakTnueckne pabotel. VccnemoBanue
3aBUCUMOCTH TIEpHOJIa MasTbIX KOJieOaHUH
rpy3a Ha HUTU OT JJIMHBI HUTU M MacChbl
rpysa. MccnenoBaHve riepeMeHHOTO TOKa B
Lle[d U3 I10C/1e/l0BaTe/IbHO COeMHEHHBIX

KOH/IEHCATOPa, KaTYIIKU U Pe3UCTopa

5.2

MEXAHNUYECKHUE U SJIEKTPOMAIT'HUTHBIE BOJIHBI

5.2.1

MexaHWUeCKue BOJIHBI, yCJIOBUS
pacripoctpaHeHusi.  Ilepuog.  CkopocTb
pacripocTpaHeHusi W JJIMHA  BOJIHBL

HOHEPE‘JHBIQ U TIPpOA0JIbHbIE BOJTHBI

5.2.2

Wnutepdepeniuss  u  audpakyus

MeXaHn4YeCKHX BOJIH

5.2.3

3ByK. CkopocTh 3ByKa. ['poMKOCTBL 3ByKa.

BricoTa ToHa. TeMOp 3ByKa

5.2.4

OJIKTPOMAarHuTHble  BOJIHBI. Y CJIOBUS
W3/IyYeHUs]  37IeKTPOMAarHUTHBIX  BOJIH.
BsanmHas opueHTtanus BeKTopoB E, B 1 v

B 3J'IEKTPOM81"HI/ITHOI>i BOJIHE B BAKyyMe

5.2.5

CBoiCTBa  3/IeKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHWe, TpesioMJIeHUe, MO0JIIpU3aLys,
Ivopakius, uHTepdepeHius. CKOpOCTb

3JIEKTPOMAIHUTHBIX BOJIH

5.2.6

[lIxana 3/1eKTPOMAarHUTHBIX BOJIH.

HpI/IMEHEHI/Ie JJIEKTDPOMAI'HUTHBIX BOJIH B




TeXHUKe U OBITY

5.2.7

[IpyHLMIIBI pajjMoOCBsI3U U TesleBUJeHUS.
Pagnosokanus. OJIeKTpPOMarHUTHOe

3arpsi3HeHUe OKPY Karol[el Cpe/ibI

5.2.8

TexHuyeckre yCTPONCTBA: My3bIKa/bHble
MHCTPYMEHTHI, y/IbTPa3ByKOBast
[IMarHOCTMKa B TeXHUKe U MeJuL1He,
pajap, PpaAVONpUéMHUK,  TeseBH30p,

aHTeHHa, TesieoH, CBU-neun

5.3

OIITUKA

5.3.1

[IpsimonHeliHOe pacrpoCTpaHeHHe CBeTa

B OZJHOpPO/IHOM cpefie. JIyu cBeTa

5.3.2

OtpakeHne cBeTa. 3aKOHbI OTpa)kKeHUs
cBeTa. [locTpoeHre M300payKEHUH B TVIOCKOM

3epKase

5.3.3

IIpenomrnenvie cBeta. 3aKOHBI TPEIOM/IEHMST
CBeTa. AOGCOIOTHBIN roKasareJsib

rpejioM/ieHud

5.3.4

IMonHoe BHyTpeHHee OTpa’KeHue.
[IpenenbHBINA Yo/ MOMHOTO BHYTPEHHETO

OTpaXeHUs

5.3.5

Hucnepcusi cBera. CI/IOXKHBIA ~ COCTaB

Genoro cBeta. L]seT

5.3.6

Cobupatoiiiie ¥ pacceudBarollie JIUH3bL
Tonkasi nmH3a. POKYCHOe pacCTOsiHHE U
ONTUYeCKass  CWla  TOHKOH  JIMH3BL
ITocTpoeHue M300paXkeHUI B COOMPAIOIINX
U pacceMBarOUMX JimH3aX. Popmyra
TOHKOW JIMH3bl. YBeJMUeHUe, JaBaemMoe

JIMH30U

5.3.7

[Tpenenbl NpYMEHUMOCTH TeOMEeTPUUYECKOU

OIITUKHU

5.3.8

Wntepdepeniiss  cBeta. KorepeHTHble
VICTOYHUKHU. YcnoBus HabmoeHust

MdKCHMMYMOB n MHWHHMMYMOB B




vHTephepeHIIMOHHONW KapThHe OT [BYyX

CI/IHClJaBHI::IX KOrepeHTHBIX KCTOUHHKOB

Oudpakuyus  cBeta.  [udpakuyoHHas
peliéTka. Yc/ioBUe HaOJIO/eHUs T71aBHBIX
5.3.9 MaKCUMYyMOB rpu rnajieHuu
MOHOXPOMaTUUEeCKOT0 cBeTa Ha

IA(PaKIMOHHYIO PEIETKY

5.3.10 ITonspusaiys ceBeta

TexHuueckre yCTpPONCTBA: OYKM, JIyMa,

doToanmapar, MNPOEKI[MOHHBIM arapar,

5.3.11 MUKPOCKOTII, TeJieCKOIl, BOJIOKOHHasI
OIITHKa, nudpakiMoHHast peLéTKa,
TOJISIPOU],
[TpakTueckue paboThI. N3mepenue

roKasaTesisi npesiomsieHus. VccienoBaHve
5.3.12
CBOMCTB  H300pakeHMd B JIMH3aX.

HabnromeHue qucrepcuu cBeTa

BJIEMEHTEI CIIEITMAIBHOM TEOPYY OTHOCUTEJIBHOCTH

['paHuI{pl TPUMEHHMMOCTH KJIaCCUYeCKOMH
MeXaHHKH. [Toctynatsl TeOpUHn
6.1 OTHOCUTEJILHOCTH: MHBAapUaHTHOCTb
MOZY/SI CKOPOCTM CBeTa B BakyyMe,

TIPUHLUATT OTHOCUTEIbHOCTH DWHIIITelHA

6 OTHOCUTENBHOCTD OJJHOBDPEMEHHOCTH.
6.2 3amejjieHMe BpeMeHM UM  COKpalleHue
JTUHBI
6.3 OHeprust ¥ UMITyJIbC CBOOOZHOM YaCTHUL[bI
CBsi3b MacCbl C SHepruedl U MMIY/IbCOM
6.4 CBOOOJHOW UacCTULl. OHEpPrus TIOKOs
CBOOO/THOM YaCTULIBI
7 KBAHTOBAS{ ®U3NKA
3JIEMEHTEI KBAHTOBOM OITTUKU
7.1

711 ®otoHbl. PopmyJia [11aHKa cBA3U 3HEPrun

doTOHa C ero uyacToTol. OHeprus u




UMITyIbC (OTOHA

7.1.2

OTkpbITHE U UccnefoBaHue GoTo3ddexTa.

OnbIThI AT. CrosieToBa. 3aKOHBI

dboToapdekra

7.1.3

YpaBHeHue OlHIITeHA hinti

tboTosddekra. «Kpachas rpaHuLa»

dboToaPdekra

7.1.4

Hasnenue cBeta. OnbiThl I1.H. JlebeseBa

7.1.5

Xymuueckoe I,Z[el‘/JICTBI/Ie CBeTa

7.1.6

TexHuYeckre yCTpPOWMCTBA: (POTO3/IEMEHT,
doTomaTUuK, COJTHEeUHast Oarapes,

CBETOZMO/]

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoMa TomcoHa. OnbIThI
Pe3epdopja o ucciefjoBaHNI0 CTPOEHUS

dTOMa. HﬂaHETapHaH MO/Je/ib aTOMa

7.2.2

[Toctynater Bopa. Nznyuenue 51
norjoijeHe (GOTOHOB TIpU  Tepexo/e
aroMa C OJHOTO YPOBHS DSHePrud Ha
npyroi. Buzpl ciekTpoB. CieKTp ypoBHeM

SHEPruuv atomMa BoAOpoad

7.2.3

BonHoBble cBoiicTBa yactull. BosHbl e
Bpoiins. KopnyckyisipHO-BOJTHOBOM
gyamusMm. [ludpakiys 57eKTPOHOB  Ha

KpuCTa/ljiax

7.2.4

CrioHTaHHOe U BBIHY>XJIE€HHOE H3/TyUYeHHUe.

YCTpoiicTBO M PUHIMUIT paboThI a3epa

7.2.5

TexHuyeckre yCTPOMCTBA: CHEKTpa/bHbIN
aHanu3 (CreKTPOCKOIl), jia3ep, KBAaHTOBbIU

KOMIIbIOTEP

7.2.6

[TpakTrueckue  pabotel.  HabGmogenue

JIMHeNYaToro CrieKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTO,I[LI Ha6JII-O,E[E‘HI/IH n perucrpauuuv




3JIEMEHTAPHBIX UdCTHL]

7.3.2

OTKpbITUE  paJOaKTUBHOCTH.  OMbBITHI
Pesepdopsa 1o orpefesieHUI0 COCTaBa
pa/IM0aKTUBHOTO  U3iyueHusi. CBOWCTBa
anbda-, 6eta-, raMmma-u3nyuyenusi. BiusiHie

PaAXOaKTUBHOCTH Ha KMBbI€ OPI'dHHU3MbI

7.3.3

OTKpbITHE  TIPOTOHA U HEUTpPOHa.
HyknonHasi mogens siipa I'eiisenHbepra —
WBaneHko. 3apsj szapa. MaccoBoe uuciio

saapa. M30Torsl

7.3.4

Anbda-pacniaf,. ONeKTPOHHBIN u
TO3UTPOHHBIN GeTa-pacmaf,. Namma-
H3JlyueHue. 3aKkoH Pa/IM0aKTUBHOTO

pacriazia

7.3.5

OHeprusi CBSI3M HYK/JIOHOB B  sifipe.

Anepnsle cunbl. [ledekT Macchl sifipa

7.3.6

SlnepHble peakiuuu. [leeHue W CHUHTe3

Anep

7.3.7

AnepHbii peaxTop. TepMosiZiepHbIA
cuHTe3. [IpobseMbl ¥ TepCHeKTUBbI
SlEPDHOM  JHEpPreTUKU.  JKOJIOTHYeCKHe

dCII€KThI H,E[EPHOI‘;I SHEPreTuKu

7.3.8

OnemMeHTapHble  uyacTulbl.  OTKpbITHE
MO3UTPOHa. dyHJameHTa/IbHbIe

B3aUMO/IeNCTBUS

7.3.9

TexHuueckre  yCTPOWCTBA:  J03UMeT,
Kamepa BuabcoHa, sJepHBId peakTop,

atomHas bomba

7.3.10

[TpakTueckue paboTel. VccemoBaHue
TPEKOB YyacTuL] (ro TOTOBBIM

doTtorpadusm)

SJIEMEHTBI ACTPO®U3NKNU

8.1

Bup 3Bé3gHoro Heba. Co3Besgusi, sipKue

3BE3/Ibl, TJITAaHETHI, UX BUJMMOE JBMKeHHe




8.2

ConHeyHnasg cucrema. IlnaHeTbl 3eMHOM
CPYIIIGL. IInaHeThI-rUraHThI n nux
CIIYTHHUKH, KdPJ/JIMKOBBIE TIJIAHETHI. Marzle

tes1a CoTHeyHol CUCTeMbl

8.3

ConHue, ¢orocpepa u  aTmocdepa.

Co/mHeuHasa aKTUBHOCTbD

8.4

NcTtounuk sHeprum CosiHLa U 3BE3]

8.5

3BE31bI, WX OCHOBHBIE XapAKTEPUCTHKH:
Macca, CBeTHMOCTb, PaZiiyC, TemIiepaTypa,
ux B3alMOCBSI3b. [uarpamma
«CTIeKTpa/lbHbIA  K/IacC —  CBETUMOCTb».
3BE3/bl  IVIaBHOW  IOC/Ie/I0BAaTebHOCTH.
3aBUCHMMOCTh «Macca — CBETUMOCTb» JJIsl

3BE3/1 I7IaBHOM T0C/Iej0BaTe/TbHOCTH

8.6

BHyTpeHHee CTpOeHue 3BE37,.
CoBpeMeHHbIe Tipe/iCTaB/IeHUst 0
TIPOMCXOXKJEHUU U 3BoJroLuu CoJHLA U 3BE3Z,.

JTaribl KU3HU 3BE3]]

8.7

Mneunbli [lyte — Hawa [anakruka.
CrnivpanbHas CTPYKTypa lNamakTuky,
pacripefiejieHvde 3B€37l, rasa U IIbUIN.
[Tonoxxenve wu gaBwkeHue CosHua B
lanaktuke. Ilnockas U cdepuueckas

IMoICUCTEMBI I"'anakTukKn

8.8

Turbl r'a/IakKTHK. Pa,E[I/IOFaJIaKTI/IKI/I u

KBa3aphbl. YEpHbIe AbIPHI B ijpax rajakTHUK

8.9

Bcenennasa. Pacuipenne  BceneHHOM.
3akoH Xab6na. PasberaHue rasakTHK.
Bospact u paguyc BcenenHou, Teopus
bonbmioro B3peiBa. Mogenb  «ropsiuei

BcenenHoli». PenukToBOE H3/yueHue

8.10

MaciutabHasi ~ CTpyKTypa  BceneHHOM.
Meraranaktika. HepeliéHHbie mpo6/ieMbl

aCTPOHOMUU




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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