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IIOACHUTEJIbBHASA 3AIIMCKA

[Mporpamma mo ¢usnke 6a30BOr0 ypOBHS Ha YpOBHE CpelHEro o001ero
obpa3oBaHus pa3paboTaHa Ha OCHOBE TIOJIOKEHUN M TpeOOBaHMM K pe3y/bTaTaM
OCBOEHUSI OCHOBHOW 0Opa3oBaTe/ibHOUW TporpaMMmel, TpejcTaBieHHbIXx B @I'OC
COO, a Ttakxke c yuétom (enepanbHOI paboueli rporpaMmbl BOCIUTAHUS U
KOHIIeNINK TIperofiaBanus ydeOHoro rpeaMera «®Pusnka» B oOpa3oBaTebHBIX
OpraHu3aLusx Poccuiickon degepanyy, peaM3yroLmX OCHOBHbIE
oOpa3oBare/ibHble TIPOrPaMMBI.

CopepxaHue TmporpaMMbl MO ¢U3MKe HarpaBieHO Ha (OpMHpOBaHUe
eCTeCTBEeHHO-HayYHOW KapTWHbI Mupa oOyuwaromumxcsi 10-11 KmaccoB Tmipu
oOyueHUM UxX Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/IesATe/TbHOCTHOTO
noaxoza. Ilporpamma mno ¢wu3mke cootBercTByeT TpeboBanusm ®I'OC COO k
TJIAHUPYeMbIM JIMUHOCTHBIM, TpeAMEeTHbIM M MeTalpeJMeTHbIM pe3y/bTaTam
oOyueHHsi, a TaKKe YUMTbIBaeT HeO0OXOJUMOCTb peanM3aliii MeXXIpeAMeTHbIX
cBsized (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHbIMUA TipeaMeTamMu. B Heil
OTIpe/ie/ISIIOTCS. OCHOBHbBIE L[/l M3y4yeHUsl (PU3MKK Ha ypOBHe cpeJHero o6iiero
obpa3oBaHusl, MJIaHUPyeMble pe3yJ/bTaTbl OCBOEHUsI Kypca (DPM3UKHU: TUUHOCTHbIE,
MeTarnpeMeTHbIe, pefiMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma no pu3uKe BKIHOUAET:

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

TOM UYHMCJIe TIpeJMeTHbIe Pe3y/IbTaThl 10 roJjaM o0yueHus;

e copepXaHHe yueOHOro rpeaMeTta «Pu3nKa» 110 rogaMm oOyueHusl.

dusmka Kak Hayka O Haubosee oOIMX 3aKOHaX TPUPO/IbI, BBHICTyMas B
KauecTBe yyeOHOTro IpejiMeTa B ILIKOJIe, BHOCUT CYIlleCTBeHHbIA BKJIaJ, B CUCTEMY
3HaHUM 00 okpy»KatoieM mupe. [1IKo/mbHBIN Kypc (DU3MKU — cCCTeMO0bOpa3yoLuii
JJIsT eCTeCTBeHHO-HayUHBIX yueOHBIX TIpeJMeTOB, TIOCKOJIBKY (r3ndecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMHUeH, OWojorue,
¢dbusmueckoli reorpadueldd U acTpoHOMMeM. Vcronb3oBaHWe U aKTUBHOE
npuMeHeHue  (U3MUECKUX 3HAHUM  oOmpejie/isieT XapakTep W pa3BUTHe
pa3HOOOpa3HbIX TeXHOMOTUM B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TOJIy4yeHUs] HOBbIX MaTepua/ioB C 3a/laHHbIMU CBOWCTBAaMMU W [IPYTHUX.
N3yueHne (u3NKKM BHOCUT OCHOBHOM BK/3J, B (DOpMHpOBaHHWE eCTeCTBEHHO-
HayYyHOW KapTWHBI MHpa OO0yuarouxcs, B (OPMHUpOBaHHE YMEHHM TPUMEHSThH
HayYHbBIA METO/] TI03HAHMUSI TTPY BBITIOJIHEHUH UMM YUeOHBIX UCC/IeZIOBaHUM.

B ocHoBy Kypca Gu3MKU i1 ypOBHS cpefHero obiero o6Gpa3oBaHus
TOJIOKeH psJ HAeM, KOTOpble MOXKHO paccMaTpuBaTh KaK TIPUHIUIIBI  €ro
MOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SB/SIETCS JIOTUUECKH
3aBepIIEHHbIM, OH CO/IEP>XKUT MaTepuas 13 BCeX pas3fiesioB (PU3MKHU, BKIHOUAeT Kak
BOIIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (PH3UKHU.

Hoes 2eHepanuzayuu. B cooTBeTCTBUMM C Hell MaTepuan Kypca (U3UKU
00belMHEH BOKPYT (U3WUYECKUX Teopuil. Beayium B Kypce SIBSeTCS
dbopMrpoBaHre TIpe/iCTaB/eHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCcTBe U
roJie.

Hoes eymanumapuszayuu. Eé peanuszanusi npejriosaraeT UCIOJIb30BaHUE
T'YMaHUTapHOTO TOTeHIMana (U3UUeCKOW HayKd, OCMBIC/IEHHE CBSI3U DPa3BUTHS
¢usvku ¢ pa3BuTheM OOIecTBa, a TakkKe C MHUPOBO33peHUYEeCKUMH,
HPAaBCTBEHHBIMH M 3KOJIOTMUeCKUMU TTPOOIeMaMHU.

Hoess npuknaovol  HanpaeneHHocmu. Kypc ¢u3ukyd — miperiosniaraet
3HAaKOMCTBO C IIIMPOKHUM KDPYTOM TeXHUUYECKHUX W TeXHOJIOTUUECKUX TPUIOKEeHUM
M3y4eHHbIX TeOPHUi U 3aKOHOB.

Hoes sKono2uzayuu peanusyercsi TOCPEJCTBOM BBeJIeHHSI 3/IeMEHTOB
COJiep)KaHusl, TIOCBSIIIEHHBIX 9KOJIOTHYeCKHMM TpoOieMaM  COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKHW U TEXHOJIOTHM, a TakKe OOCYKIeHUs
npo6sieM paLoOHaILHOTO MPHPO/OTI0/Ib30BaHUS U 9KOJIOTUUECKOM 0e30macHOCTH.

CTep)KHEBLIMHM 3/IeMEHTaMHM Kypca (DU3MKH Ha ypOBHE CpegHero oOIrero
obOpa3oBaHus SBASIOTCS (u3nueckre Teopud (hopMUpOBaHHe TIpeZCTaB/IeHUN O
CTPYKType TOoCTpoeHusi Gu3nUeckor Teopru, posiv GyHaMeHTalbHbIX 3aKOHOB U
MPUHLIMIIOB B COBPEMEHHBbIX TMpeJCTaB/leHUsIX O TIpUpoje, TIpaHHUIaX
MIPUMEHUMOCTH TEeOpHUH, [Jid OITMCaHUsl eCTeCTBEeHHO-HayUHbIX SIBJIEHUM U
TIPOLIECCOB).

CucTeMHO-ZIeSITe/IbHOCTHBIM TOAXO0/ B Kypce (DM3WKH peanm3yeTcs TIpekie
BCEro 3a CYET OpraHu3aldy SKCIIepUMeHTa/TbHOU /leaTe/TbHOCTH 00yJarommuxcs.
Ons  6a3oBoro ypoBHS Kypca GHU3UKA — 3TO HCIOIb30BaHUE CHUCTEMBI
(bpoHTa/NbHLIX KPAaTKOBPEMEHHBIX 3KCIIepUMEHTOB U J1labopaToOpHbIX pabor,
KOTOphle B Tiporpamme 1o ¢usvke oO0beAuHeHbl B OO CTIMCOK YYeHUUYeCKUX
TIPaKTUUeCKUX paboT. BhiziesieHWe B yKa3aHHOM IepeuHe j1abopaToOpHBIX pabor,
MPOBOJIUMBIX  /IJid KOHTPOJSI U  OLIeHKH, OCYIIeCTB/sAeTCS  yuaCTHUKaMH
oOpa3oBarebHOTO TIpoIjecca MCXOJs U3 O0COOeHHOCTel IIJIAaHUPOBAHUS U
ocHaileHUss KabuHeta ¢usuku. [Ipu 3ToM obecrieurBaeTcss  OBJ/aJeHUe
00yuarolMMHUCsT YMeHUsIMU TPOBOJIUTh KOCBEHHbIe W3MepeHMUs], UCC/ieOoBaHUs
3aBUCUMOCTeM (U3UUeCKMX BeJWYMH W TIOCTAHOBKY OMBITOB TI0 IIPOBEPKE
TIpe/IJI0>KeHHbIX THUTIOTe3.

Bosibilioe BHUMaHWe yje/nsieTCsl pelleHUI0 pacyéTHbIX W KaueCTBEHHBIX
3aja4. [Ipy 3TOM /7151 pacuéTHBIX 3a/iau MPUOPUTETOM SIBJSIFOTCS 3a/lauMl C SIBHO
3a/laHHOM (hU3MUeCcKOM Mo/le/TbIo, TTO3BOJIsIONIYE IPUMEHSITh U3yUeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK W3 OJHOTO pasfesia Kypca, TaK U UHTerpUPYs 3HaHUS U3
pa3HbIX pa3fienioB. [si KaueCTBEHHBIX 3a/jau TIPUOPUTETOM SIBJISIFOTCS 3a/laHus Ha
00BsICHEHWE TIPOTeKaHUs1 (U3NUeCKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIlieu
Ku3HU, TpeOyromue BbIOOpa (u3NMUeckol MoJenud [ CUTyallud TPaKTHUKO-
OpPHEeHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu D®I'OC COO K MaTepuabHO-
TeXHUUeCKOMy obecrieueHnto ydeOHOro rpoiiecca 0a30BBIi YpOBeHb Kypca
(GH3MKKN Ha ypOBHE cpeiHero o0iriero oOpa3oBaHus JO/DKeH U3yUuaThCsl B YCJIOBUSIX
npeMeTHOr0 KabuHeTa (GU3MKU WX B YCJIOBUSX WHTETPHPOBAHHOTO KabuHeTa
TpeIMEeTOB eCTeCTBEHHO-HAay4yHOro I[uKjaa. B kKabuHeTe (U3MKU [JO/KHO OBITH
HeoOxoauMoe JjlabopatopHoe o6opyzZoBaHMe [Jisi BBITOJIHEHHS YKa3aHHBIX B
mporpamMMe 1o (pu3MKe yueHHUYeCKUX IMPaKTHYeCKUX paboT W eMOHCTpaI[MOHHOe
obopyioBaHUe.

HemoHcTpalioHHOe  06opyZioBaHuWe (OpPMUpDYeTCs B COOTBETCTBUU C
MIPUHIIATIOM ~MHWHHUMAQ/ILHOM  [TOCTaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TePeUnC/IeHHbIX B TIporpamMme TI0 (H3MKe K/IIUeBBIX JAeMOHCTpaLyid  [jis
WCC/IeJIOBaHUSI ~ M3yYaeMbIX SIBJIeHHA U TPOLIECCOB, AMITUPDUUECKUX U
dbyH1aMeHTa/IbHbIX 3aKOHOB, UX TeXHUYECKUX TTPUMeHEeHUH.

JlaboparopHoe o6opyzsoBaHre [jIsi yUe€HHUYeCKMX IMpaKTHYecKHX pabot
dbopmMupyeTcsi B BH/le TeMaTHUeCKHMX KOMILIEKTOB M obecrieurBaeTcss B pacuére
OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTuueckrde KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUsI JO/DKHBI OBITH TTOCTPOEHbI HAa KOMIIJIEKCHOM
WCTI0/Tb30BaHWM aHAIOTOBBIX W IW(MPOBBIX MPUOOPOB, a TaKXKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTeM B BH/Ie 1[U(POBLIX 1ab0paTOpHii.

OCHOBHBIMH 11e/ISIMU M3yueHust (GHU3UKHU B 00111eM 06pa30BaHUM SIBISIFOTCS:

e (QopmHupOBaHMEe HHTEpeca M CTpeMJieHus O0ydYaroIUXCsi K HayuHOMY
W3y4YeHUI0 TIPHUPOJbl, Pa3BUTHE WX MHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE MPeJCTAB/IeHNN 0 HAYYHOM MeTo/ie TI03HaHUs ¥ (POpMHUpOBaHUe
WCCJIe[J0BaTe/TbCKOTO OTHOILLIEHHST K OKPY KatOIUM sIBJIEHUSIM;

e (QopmupoBaHHe HAyYHOIO MMPOBO33DEHMsS] KakK pe3y/ibTaTa H3yUYeHUs
OCHOB CTPOeHMs MaTepuu U (hyH/AaMeHTabHbIX 3aKOHOB (DH3UKH;

e (QopmupoBaHHe yMeHHM OOBSICHATH SBJIEHUS C MCIOIb30BaHUEM
(bU3MUeCcKUX 3HaHUW U HaYUYHBIX /I0KAa3aTe/bCTB;

e (QopmupoBaHHe MpeCTaB/eHUH O POMM (PU3WKK A/ PA3BUTHS JPYTHX
eCTeCTBeHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTwkeHne 3TUX 1lefeid obecrieunBaeTcs pellleHWeM C/IeyIOIIUX 3aZiau B

ripoljecce u3yueHust Kypca GU3MKU Ha ypOBHe cpeZiHero o61ijero obpa3oBaHus:



e TmpuoOpeTeHWe  CHUCTeMbl  3HaHMM 00  00mUX  (HU3UUECKHX
3aKOHOMEpPHOCTSX, 3aKOHaXx, TeopusX, BKJ/THOYast MeXaHUKY,
MOJIEKYJIIPHYIO  (PU3WKY, 37€KTPOJJMHAMUKY, KBaHTOBYIO (U3UKY U
3/IeMeHTbI aCTPO(MU3UKY;

e (¢dopMUpOBaHHWE YMEHWM TPUMEHSATb TeopeTUUeCcKue 3HaHus s
00BbsicHeHUs] (U3MUECKUX SIBJeHWW B TIpUPOAe W [/ TPUHATHUS
TIPAaKTUYECKUX pellleHUi B TOBCe[HeBHOM YKU3HU;

e oOCBOeHHe CrMOCOOOB pellleHUs] Pa3/MUHBIX 3a/lad C SIBHO 3a/laHHOMN
¢dur3nueckoi MoOAeNbl0, 3a/au, MOoJpa3yMeBalolMX CaMOCTOSITebHOe
co3jaHue (pU3nUeCcKor MOZe/u, aieKBaTHOW YC/IOBHUSIM 3a/jauy;

e TOHWMaHWe (PU3NUYECKUX OCHOB M TPUHIIUIIOB JAEeMCTBUSI TeXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX TPOLIeCCOB, UX BJIMSHUS Ha OKPY’KaroILyt0
cpeny;

e OBJIaJIeHHMEe METOJlaMUd CaMOCTOSATE/IbHOTO TUIAHUPOBaHUS W MPOBeJeHUs
bur3MUeckuX 3KCIepUMEHTOB, aHalu3a M WHTepripeTaluyd WHbOpMaIuu,
orpezesieHHs JOCTOBEPHOCTH I0JIyYeHHOT0 pe3y/ibTaTa;

e (CO3/laHH€e YCJIOBUM /i1 Pa3BUTHS YMEHUM TPOEKTHO-UCC/IeI0BaTe/TbCKOMH,
TBOPYECKOU [1eATe/IbHOCTH.

Ha usyuenue ¢wusuky (06a30BbIii ypoBeHb) Ha YpOBHe cCpe/iHero ooirero
obpa3zoBanHust otBoAuTCs 136 "wacoB: B 10 Kmacce — 68 yacoB (2 yaca B HeJie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZieJ0).

[MpennaraeMelii B miporpamMme Mo (¢u3MKe TiepeueHb JlabOpaTOpPHBIX U
MIPaKTHUeCKUX pabOT SIB/ISAeTCS PeKOMEHIOBaHHBIM, YUWTE/lb Je/laeT BbIOOP
TIpOBeJieHUs] J1abopaTOpPHBIX pPAabOT U OMBITOB C YUETOM WHUBUJYaTbHBIX
0CcobeHHOCTel 00yJaroIuXCsl.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 [TI03HAHUA

du3nka — Hayka O mpupojie. HayuHble MeTO[bl MO3HaHUSA OKPY>KaroLLero
Mypa. Posmb 3KCriepyMeHTa W TeOpUM B MpPOLIeCCe T03HaHWSA TPUPOJBL.
OKCIepUMeHT B (PU3KKe.

MogenvpoBanue (U3MYeCKUX SIBJIEHWM U MpoLeccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U Teopuu. ['paHUlIbI MPUMEHUMOCTH (H3UUECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUSA.

Posib 1 mMecTo Qu3MKu B (POPMUPOBAHUM COBPEMEHHOW HAyYHOU KapTUHBI
MHpa, B IPaKTUYECKOU [1eATe/IbHOCTH JIFOJIeH.

LlemoHcmpayuu

AHanoroBble U 1[UGpOBbIe H3MepHUTe/NbHbIE TPUOOPHI, KOMITbIOTEpHbIE
JaTYUKU.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHuyeckoe aABWKeHUe. OTHOCUTE/IbHOCTh MeXaHWUYeCKOro [IBUKEeHUs.
Cucrema orcuéra. TpaekTopusi.

[TepemellleHHe, CKOPOCTb (CpefiHsIA CKOpPOCTb, MIHOBEHHasi CKOPOCThb) U
yCKOpeHHe MaTepualbHOM TOUKM, WX MPOEKIMM Ha OCHU CHUCTeMbI KOOpJMWHArT.
CrnoxkeHue riepeMelleHU U CJI0JKeHe CKOPOCTEN.

PaBHOMepHOe M paBHOYCKOpPeHHOe TIpsSIMOMHeliHOoe [BwkeHue. I'paduku
3aBUCMMOCTU  KOOpJWHAT, CKOPOCTH, YCKOpDeHMs, MNYyTH U [epeMelleHus
MaTepyaJbHOM TOYKH OT BpEMEHH.

CBobOojHOe TlafieHre. Y CKopeHHe CBOOOIHOTO TMa/|eHUS.

KpuBonvHeniHoe  aBwkeHue. [IBwkeHWe  MaTepUaJibHOM TOYKU IO
OKPY>KHOCTHU C TIOCTOSIHHOM I10 MOAYJIFO CKOPOCTBIO. ¥YT/I0Basi CKOPOCTb, JIMHEHHAast
ckopocTb. [Teprog 1 yactoTa obpairjeHus. [leHTpoCcTpeMUTeTbHOE YCKOPEHHE.

TexHWuyeckre yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHeHWe: COUAOMETD,
JIBUJKeHYe CHapsZ0B, LIeTIHbIe ¥ PeMEHHbIe Tiepejauu.

LlemoHcmpayuu

Mogenb cucTeMbl OTCUETa, WIIKOCTPALIUSI KMHEMAaTUUeCKHUX XapaKTePUCTUK
JIBHKEHUSI.

[TpeobGpa3oBaHue ABMKEHHUI C UCTIO/Ib30BAHHUEM TIPOCTHIX MEXaHHU3MOB.

[Tapenue Tes B BO3AyXe U B Pa3pe>KeHHOM MPOCTPAHCTBe.

HaOsoieHre [BVDKeHUsI Tejia, OpOIIIEHHOrO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



V3mepeHue ycKopeHHsi CBOOOAHOTO TafleHusl.

HamnpasyieHne CKOpoCTU NPU ABUKEHUU 10 OKPY>KHOCTH.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

N3yueHne HepaBHOMEPHOTO JBW)XEHHUS C L[e/Ibl0 Orpejie/ieHus] MTHOBEHHOU
CKOPOCTH.

VccnenoBaHWe COOTHOLLIEHUSI MeXAY MyTSMH, TPOWJE€HHbIMU TeJIOM 3a
1oc/ieJoBaTe/IbHble  paBHble TMPOMEXYTKU BpeMeHM T[IpU PaBHOYCKOPEHHOM
JBDKEHUM C HayaJlbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne 1BMKeHUs LIapUKa B BA3KOU KUJKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOIIEHHOTO TOPU30HTABHO.

Tema 2. Junamuka

[Ipyniun  oTHocuTenbHOCTH  ['amunesi.  IlepBbld  3akOH  HbROTOHA.
NHepryanbHble CUCTeMBbI OTCUETa.

Macca Ttena. Cuna. [IpuHiun cynepro3uiiud cui. Bropol 3akoH HbroTOHa
[/ MaTepyaJibHOM TOYKHU. TpeTui 3aKkoH HblOTOHA Zi/1si MaTepuabHbIX TOUEK.

3aKOH BceMUpHOro TAroteHus. Cuna Tsokectd. [lepBag KocMuyeckasi
CKOpOCTb.

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

Tpenue. Bugpl TpeHus (TOKOs1, CKO/bXeHUs1, KaueHus ). Cuia TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIb)KeHUsI U CWjia TpeHus MoKosi. KoadduiiveHT TpeHwUs!.
Cwuiia conpoTUB/IeHUS TIPU IBUKEHUU TeJjla B )XKUJAKOCTU UM rase.

[TocTtynaTesibHOe U BpalllaTesibHOE ABM)KeHHe abCOMIOTHO TBEPIOTO TeJia.

MOMEHT Cu/bl OTHOCUTE/NILHO OCU BpaljeHus. Ilnedo cunbl. Y cioBus
paBHOBeCHs TBEPZOro Tea.

TexHUyecKre yCTPOUCTBA M TIpAaKTHUUeCKOe TMpHUMeHeHWe: TOALIUITHUKH,
[IBUKeHHUe UCKYCCTBeHHBIX CITyTHUKOB.

LemoHcmpayuu

fABnenvie nHepLyun.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

BTtopoii 3akoH HeroTOHa.

W3mepeHue cuil.

CrioxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Ae(OpMaLUH.

HesecomocTts. Bec Tesa ripu yCKOpeHHOM IO bEMe U MaJjeHUH.

CpaBHeHMe CWJI TPeHUS TI0KOSI, KaUeHUsI U CKOJIb)KeHUSI.

YcnoBus paBHOBecuHst TBEpAOro Tena. Buibl paBHOBeCHsI.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

V3yueHue aBm>KeHUst OpycKa Mo HaKJIOHHOM T/I0CKOCTH.



WccnenoBaHve 3aBUCUMOCTH CWJT YIIPYTOCTH, BO3HUKAIOLIMX B TMPY)KUHE U
pe3uHOBOM o0paslie, OT UX Ae(opMaliuu.

VccnemoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tena, WMEROLIEro 0Ch
BpalljeHusl.

Tema 3. 3aKoHbI COXpAHEHUS1 8 MeXaHUKe

NmMnynbc MaTepua/sbHOW TOUYKU (Tesa), CUCTeMbl MaTepHalbHbIX TOYeK.
WNMriynbC cUbI ¥ U3MeHeHWe WMITy/bCa Tefa. 3aKOH COXpaHeHWs WMITYJ/IbCa.
PeakTuBHOE 1BUXKEHMe.

Pabora cusibl. MOIIHOCTh CUJIBI.

KuHeTnyeckasi SHeprus MaTepuajbHOW TOUKU. Teopema 00 H3MeHeHUU
KUHEeTUUeCKOM SHePTUu.

[ToTeHianbHast Heprusl. [ToTeH1anbHast JHeprus yIpyro
nedOpMUDOBaHHOM  TPY>KWUHBbI.  [loTeHI[Ma/sbHAs  SHeprusi Teia  BOAM3U
TIOBEPXHOCTU 3eMJIN.

[ToTeHIanbHBIe W HeMNOTeHI[Ma/lbHble  cwibl.  CBSI3b  pabOThI
HeTOTeHIMa/bHbIX CUJ C W3MeHeHWeM MeXaHWUeCKOW SHepruud CUCTeMbl TeJl.
3aKOH COXpaHeHUsI MeXaHUUeCKOW SHePruHu.

Ynpyrue u Heyripyrye CTOJIKHOBEHHS.

TexHUUeCcKue yCTPONCTBA W TpaKTUUeCcKoe MNpUMeHeHHWe: BOJOMET, KOIEp,
TIPY>KWHHBIM MIUCTOJIET, IBUYKEHUE paKeT.

LlemoHcmpayuu

3aKOH COXpaHeHH!sI UMITy/IbCa.

PeakTuBHOe /IB)KEHUe.

[Tepexo/ TIOTeHI[MATbHON YHEPTUM B KWHETUUECKYIO M 00paTHO.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

V3yyeHre abCOMIOTHO HEYINPYroro yapa C MOMOILbI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

ViccnenoBanue CBsi3U pabOThHI CU/BI C M3MEHEHHEM MeXaHUUeCKOW SHepruu
Tesla Ha MpUMepe pacTsyKeHHs pe3UHOBOI0 JKI'yTa.

Pa3pen 3. Moieky/isipHas (py3MKa 4 TepMOJMHAMHKA

Tema 1. OcHO8bI MO/1€eKy/ISIPHO-KUHemu4eCcKoll meopuu

OCHOBHBI€E TI0J/IO)KEHHSI MOJIEKY/ISIPHO-KUHETUUEeCKONM TeOpHUH U UX OIbITHOE
obocHoBanve. bpoyHoBckoe aBwkenue. [Tuddysusa. Xapakrep ABWKEHUS H
B3aMMOJEMCTBUSI 4YacTul] BelecTBa. Mojenu CTPOeHMs] Tras30B, >KUAKOCTEHW U
TBEDP/IbIX Te/ U 0ObsICHEHHe CBOMCTB BellleCcTBa Ha OCHOBe 3THX Mo/ienieil. Macca u
pa3Mepbl mosiekysi. Komnyectso BerjectBa. [loctosgHHas ABorazpo.

TeryioBoe paBHOBecue. Temriepatypa U eé usmepeHnue. llIkana TemrmepaTyp
Henbcus.



Mogens wupeanbHOoro rasa. (OCHOBHOe ypaBHeHUe  MOJIEKYJIIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefiHeM KWHETUUeCKOW SHepruu TerviOBOro JBVW)KeHWs uactul] rasa. Illkana
temriepatyp KenbBrHa. ['a30Bble 3aKOHbI. Y paBHeHHe MeHzeneeBa—KiiarnelpoHa.
3akoH [lanbToHa. M30mporjeccsl B M/jeaqbHOM rase C MOCTOSIHHBIM KOJIMYeCTBOM
BelljecTBa. ['paduueckoe mnpejcTaB/ieHrWe W30MPOLECCOB: H30TepMa, M30X0pa,
n3o0apa.

TexHUuyeckue yCTPOMCTBA UM MPAKTAUYECKOe TpPHMEHeHue: TepMOMEeTp,
b6apomeTp.

LemoHcmpayuu

OnbITh, [JOKa3blBaloOI[Me [UCKPETHOE CTPOeHWe BelllecTBa, (ororpaduu
MOJIEKY/T OPraHUYeCKUX COeJMHEHUM.

OnbIThI TI0 AU PY3UU XKUAKOCTEN U ra30B.

Mo/ienb 6pPOYHOBCKOTO JBUKEHUSI.

Mogens omnbita LllTepHa.

OnbITHI, [IOKa3bIBaroIIe Cy1LjeCTBOBaHUe Me>KMOJIEKYJ/IIPHOTO
B3aWMO/ZIEMCTBUSI.

Mopenb, WTHOCTPUPYOLLIas IPUPOAY JaBJIeHUs ra3a Ha CTeHKU COCy/Za.

OnbIThl, WUIIOCTPUPYIOLLIME ypaBHEHHWE COCTOSIHWS W/JleaJlbHOTO rasa,
V30I1POL{eCChI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

OrnpesiesieHVe Macchl BO3AyXa B K/JaCCHOM KOMHAaTe Ha OCHOBE M3MepeHUH
00BEMa KOMHATHI, ZIaB/IEHUsI ¥ TeMIIepaTyphl BO3/[yXa B HEM.

NccnenoBanue 3aBUCMMOCTU MeXXy IapaMeTpamMu COCTOSIHUSL Pa3pe’KeHHOI0
rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepMoauHaMuueckasi cucteMa. BHYTpeHHsI1 5HepPrusi TepMoJJMHAMUYeCKOU
CUCTeMbI U criocobbl eé u3MeHeHUst. KoyuecTBo TeryioThl ¥ paboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  MJeajbHOTO  rasa. Buabl  Teruionepenayw:
TeIJIONPOBOAHOCTb, KOHBEKLIUS, U3/lyueHue. YebHasi TelJIOEMKOCTb BellleCTBa.
KosmmuecTBO TemsioTsl MpU Terionepejayve.

[TonssTue 006 ajguabatHoMm Tiporjecce. [lepBbIi 3aKOH TepMOAWHAMUKHU.
[IpumeHeHVe TepBOro 3aKOHa TePMOJWHAaMHUKM K u3omnpoueccaM. ['paduueckas
WHTeprpeTalys paboThI rasa.

Bropoii 3akoH TepMogrHaMUKU. HeoOpaTUMOCTE MPOIIeCCOB B TIPUPO/IE.

TerioBble  MamMHbL.  [IpUHUWNBI ~ [AEUCTBUS — TEIUVIOBBIX  MAILWH.
[Tpeobpa3oBaHrsi 3HEPrMM B TeIJIOBbIX MallMHax. Ko3dduieHT mose3Horo
JelCcTBUSl TeryioBoM MaiuHbl. [lukn KapHo u ero kosd@uijveHT mMoJie3HOro
JercTBUs. DKOJIOTHUYeCKHe TP06/ieMbl TETUIO9HEPTeTUKH.



TexHUuyecKrWe YCTPOMCTBA W TMPAKTUYECKOe T[pHMeHeHue: [BUraresib
BHYTPEHHEr0 CropaHusi, ObITOBON XOMOAWIbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHre BHyTpeHHeH 3HepruM Tejla TIPU COBepIlIeHWH PAbOTHI: BHIIET
npoOKK 13 OyTHIIKK TI0[ [IeHCTBHEM CXKAaTOro BO3[yXa, HarpeBaHue 3¢upa B
JaTyYHHOU TpyOKe TyTéM TpeHus (BU1e0[eMOHCTpaI[ys).

V3meHeHMe BHyTpPeHHEeW SHepruu (TeMriepaTyphl) Tesla NPy Terionepejaye.

OnpIT 10 aAWabaTHOMY pacCIIMpeHHI0 Bo3AyXa (OIBIT C BO3AYIIHBIM
OTHUBOM).

Moienu mapoBoii TypOUHBI, ABUraTeisi BHYTPEHHEro0 CropaHusi, peakKTUBHOI'O
JIBUTATeJIsl.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

N3mepenue yzielbHOM TETITIOEMKOCTH.

Tema 3. AzpezamHbie cocmosiHus geujecmea. Pazoebie nepexoobl

[Tapoobpa3zoBaHue U KOHAeHcalus. VcriapeHve u KumeHue. AOGCOMIOTHas U
OTHOCUTe/IbHAasl BJI&XKHOCTb BO34yXa. HacellleHHbIM Tap. YgenpHas TeruioTa
napoo6pa3oBaHUs. 3aBUCUMOCTD TeMIlepaTypbl KUTIeHUsI OT JlaB/eHUs.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tejia. AHU30TPOIUSI CBOMCTB
KpucTta/uioB. Kugkue kpuctamwibl. CoBpemMeHHble MaTepuasbl. [lnaBneHve wu
KpUCTasuu3alys. Y aenbHas Teryiora riaBiaenys. CyonuMariusi.

YpaBHeHHe TeryioBoro OanaHca.

TexHUUecKue yCTPOMCTBA M TpaKTUYeCKOe TMpHMEHeHWe: TUTPOMETP H
TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUM TIOTyUeHUs] COBPEMEHHbIX MaTepuasioB, B
TOM UHMCJ/Ie HAHOMAaTeprasoB, U HAHOTeXHOJIOTHH.

LlemoHcmpayuu

CBoKCTBa HaChIIEHHBIX MAPOB.

KuneHnue npy noHWKeHHOM [IaBJIEHUM.

Crioco0ObI U3MepeHus B/IaYKHOCTH.

Habiro/ieHre HarpeBaHUs U TI/IaB/IeHMsI KPUCTa/I/TMUeCKOT 0 BelllecTBa.

[emMoHCTpaLUs KPUCTAIOB.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

V3mepeHne OTHOCUTE/ILHOM BIaXKHOCTH BO3JyXa.

Pa3zpen 4. JeKTpoguHaMHKa
Tema 1. dnekmpocmamuka
OnekTpu3auus Tesl. OJIEKTPUUeCKWW 3apsf. [IBa BuJa 5/1eKTPUYECKHX
3apsiioB. [IpOBOAHMKM, AW3IEKTPUKU M TIOJYNPOBOJHUKWA. 3aKOH COXpaHEeHUs
3JIeKTPUYECKOro 3apsija.
B3aumogerictBue 3apsifioB. 3akoH KynoHa. ToueuHbId 3/1eKTPUYEeCKAN 3apsifl.
O/ekTpuueckoe rmosie. Hanpsok@HHOCTb — 3/IeKTpUUeCcKoro 1ojd.  IIpuHimn



CyNeprno3vLIMA 37eKTPUYECKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYEeCKOro
TIOJIS1.

Pabora cun  asekTpoctatudyeckoro  mosiss.  IloTeHuuan.  Pa3HOCTB
roTeHMaioB. [IpOBOAHUMKM W [WUS/IEKTPUKKA B  3JI€KTPOCTaTUUYeCKOM TIOJIe.
OvsnekTprueckasi IPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZeHcaTop. D/1eKTPOEMKOCTh TIJIOCKOTO KOHZeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUyeCcKre YCTPOMCTBA W MPAKTUUYECKOe TMpHUMeHEeHHe: 3JIeKTPOCKOI,
9/IEKTPOMETpP, 3/eKTpOCTaThuecKas 3alluTa, 3a3eM/eHue 3eKTPOIrpubopoB,
KOH/IeHCaTop, KOMUPOBa/IbHBIN arrapar, CTPyHHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOWCTBO M TIPUHLIMII JeUCTBUS 371eKTPOMeTpa.

B3avmMogelicTBre Ha3/1eKTPU30BaHHBIX Tel.

DJIeKTpUUeCKoe 110Jie 3apsKEeHHBIX TeJl.

IIpOBOAHUKU B 3/1EKTPOCTAaTUUECKOM I10JI€.

O/eKTpocTaThyeckas 3allura.

[V3neKTprKY B 3/1EKTPOCTaTAUYECKOM MO0JIe.

3aBUCHMMOCTb 3JIEKTPOEMKOCTM IIJIOCKOTO KOHJleHcaTopa OT IUIOLajuv
TJIaCTHH, PACCTOSTHUS MEXXAY HUMU U IN3JIEKTPUUYECKOW TTPOHULIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuydeckull mokK. Toku @ pa3auuHbIX cpedax

ONeKTpUUeCKUA TOK. YCJIOBUS CYL[eCTBOBAHUS 3/€KTPUUECKOrO TOKa.
Ncrounvku Toka. Cuia Toka. I1oCTOSSHHBIN TOK.

Harmpsokenue. 3akoH OMa 1151 yyacTKa Lieru.

O/eKTpUueckoe COIPOTUB/IEHVE. Y[le/lbHOe COINpPOTMB/IEHUE BellleCTBa.
ITocnepoBaTenpHOe, Napasvie/ibHOe, CMelllaHHOe CoeiHeHUe IIPOBOJHUKOB.

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

OJIeKTPOABWKYLLAs CW/la U BHYTPEHHee COINpOTHB/IEHWE WCTOYHMKA TOKa.
3akoH OMa /151 TTIOJTHOU (3aMKHYTOW) 371eKTpUUYeCKou 1ienu. KopoTkoe 3aMbIKaHue.

ONEeKTPOHHas  MNPOBOJWMOCTb  TBEPABIX  MeTa/UVIOB.  3aBUCUMOCThb
CONPOTHBIIEHUS] MeTaJIJIOB OT TemIiepaTypbl. CBepXIIPOBOJVUMOCTb.

DeKTpUUeCcKri TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[TonmyripoBOgHUKH. CobcTBeHHast 151 Tp¥MecHast MPOBOJUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrpoBoHUKOBBIE TIPUOOPHI.

ONeKTpUYecKMi TOK B  pacTBOpax M  paciyiaBaXx  3JIeKTPOJIMTOB.
OeKTpOoNUTHYeCcKas AUCConaLys. J/1eKTPOJIn3.



OneKTpuueckud TOK B raszax. CamoCTOATeNbHBIM M HeCaMOCTOSITeNTbHBIN
pa3psag. Mosnus. [11a3ma.

TexHUuyeckre yCTPOMCTBA M TpakKTMUYeCKOe MpUMEHeHWe: aMIlepMeTp,
BOJIbTMETP, peoCTaT, WCTOUHHMKU TOKAa, 3JIeKTpOHarpeBaresbHble TPUOODHI,
3/IEKTPOOCBETUTe/IbHBIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyYMHBIM WO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIA JUO/, Ta/IbBaHUKA.

LlemoHcmpayuu

N3mepeHure CUJIbI TOKa Y HallpsyKeHUS.

3aBUCUMOCTb COTNPOTHUBJIEHUSI LWIUHAPUYECKHUX TPOBOJAHUKOB OT [IJIMHBI,
TJIOLA/IU TIOTIEPEYHOr0 CeUeHusi U MaTepuaria.

CwMmeliaHHOe coe/IMHeHHe TIPOBOJHUKOB.

[IpsiMoe wW3MepeHHe >EKTPOABWXKYILLeH CWibl. KOpOTKOoe 3aMblKaHUe
raJibBAaHMUeCKOro 3/IeMeHTa 1 OLleHKa BHYTPEHHEr0 COMPOTUB/IEHUS.

3aBUCUMOCTb COTMPOTHBJIEHUSI METAJIJIOB OT TEMIEPATYPBI.

IIpoBOAYMOCTB 3/1EKTPOJIUTOB.

WckpoBoit pa3psifi U NpOBOJUMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/aA.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne cmelaHHOTO COeJMHEHUST PE3UCTOPOB.

N3mepeHure 5/1eKTPOJBWXKYILEW CU/Ibl UCTOUHUKA TOKAa U €ro BHYTPEHHEro
COTMPOTUB/IEHUS.

HabmtozeHue s/1eKTposu3a.

MexnpegMeTHbIe CBA3H

W3syuenue kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kjacce OCyIIeCTB/SIETCS C
YU4ETOM COZiep)KaTebHbIX MeXXIpeAMEeTHBIX CBsi3eld C KypcaMd MaTeMaTHKH,
buonoruu, XUMUu, reorpadyv U TEXHOJIOTHH.

MedcnpeOmemHble noHsimusi, CBsI3aHHbIe C U3y4YeHHMEM MeTO/0B Hay4HOIO
TO3HAHUs: sIBJieHWe, HayuHbld (akT, rumortes3a, (u3nyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIepUMEeHT, MOZie/IipOBaHue, MO/ieflb, U3MepeHHe.

Mamemamuka: pellleHMe CUCTeMbl YpaBHEHUW, JWHeWHas QyHKLUS,
napaboJia, ruriepbosa, ux rpadyUKy U CBOMCTBA, TPUTOHOMETPUUECKHe (YHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOe TOXAECTBO,
BEKTOPBI U UX MPOEKLIMU Ha OCU KOOP/IMHAT, CJIOXKEHHE BEKTOPOB.

Buonozus: MexaHUuecKoe [BWXeHHe B >KUBOM mpupoze, auddysus, ocMoc,
TeTI000MeH >XMBBIX OPraHW3MOB (BBl TEIUIONEpeau, TeTJIOBOe PAaBHOBeCHe),
3/IeKTPUYECKUE SIBJIEHUS B XKUBOU TIPUPOJE.

Xumusi: JUCKpeTHOe CTpOeHUe BellecTBa, CTPOeHHe aTOMOB M MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJ, >XUJKOCTEH U



ra3oB, 5J/IeKTpUUYECKHWe CBOWMCTBA MeTA/I/IOB, 3/I€KTPOJUTHMYECKash AUCCOLMALUs,
ra/ibBaHUKa.

T'eoepacpus: BMayKHOCTb BO3/[yXa, BETPbI, OapOMeTp, TEpMOMETP.

TexHonoeusi: TipeoOpa3oBaHye [BWKEHUH C WCIOIh30BaHHMEM MeXaHW3MOB,
V4T TpeHUsi B TeXHHUKe, TMOJIIUITHUKY, WCIO0/Ib30BaHUe 3aKOHa COXPaHeHUs
UMITy/IbCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTellb BHYTPEHHEro
CropaHusi, TlapoBasi TypOWHa, OBITOBOM XOJIOJU/IbHUK, KOHJUI[MOHEDP, TeXHOIOTHUH
MOJIydyeHUsi COBPEMEHHBbIX MaTepuajioB, B TOM UHC/Ae HaHOMaTepuajioB, W
HAHOTeXHOJIOTHM, 3JIeKTPOCTaTHUUecKasi 3alluTa, 3a3eMJ/ieHHe 31eKTPOIpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe npuOOpkI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPHI, raTbBaHUKa.

11 KJIACC

Pa3pen 4. JinekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKMpoMazHUMHAs1 UHOYKYust

[TocTosiHHble ~ MarHuUTHl.  B3aWmonelcTBHe  TMOCTOSIHHBIX ~ MAarHWTOB.
MarnutHoe Tmionie. BekTOp MarHWUTHOM WHAYKUWW. [IpMHLMNO Cyrepro3unuu
MAarHUTHBIX MoJiek. JIMHUM MarHWUTHOM WHAYKLMW. KapTuHa JIMHWKA MarHUTHOU
VH/IYKLHAU M0JIS1 TOCTOSIHHBIX MarHUTOB.

MarHuTHOe TIO/Ie TIPOBOAHMKA C TOKOM. KapTuHa JIMHUM WHAYKLUA
MAarHUTHOI'O TIOJISl [JIMHHOTO TPSIMOIO IPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOT'O
TPOBO/JHUKA, KAaTYLIKK C TOKOM. OnbIT IpcTea. B3anmoaenicTBue MPOBOJHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJyJ/Ib U HarlpaBJIeHUeE.

Cwuna JlopeH1ja, eé MOAYJ/b U HaripaB/ieHUe. [|BrKeHre 3apsKeHHOM YaCTHULIbI
B OZIHOPOTHOM MarHUTHOM T1o/1e. PaboTa cusibl JIopeHria.

SIBneHUe 95/IeKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOopa MarHUTHOU
VHIYKUUKU. OJIEKTPOJBKYILas CWia WHAYKUAW. 3aKOH 3/1eKTPOMarHUTHOM
nHAaykuuu dapages.

BuxpeBoe 3ssiekTpuueckoe TIiosie. ODIEKTPOABMXKYILasg CWla MWHAYKLUA B
TPOBO/JJHUKE, IBMXKYILIEMCS TTIOCTYIIAaTe/IbHO B OJHOPOJAHOM MarHUTHOM I10JIe.

IIpaBuio Jlenua.

NHAyKTUBHOCTL.  fIB/leHWe CaMOMHAYKLUMU. OJIeKTPOJABWKYLLAsg CUJa
CaMOUHYKLIUMU.

OHepruisi MarHUTHOTO T0JIE KaTYLLIKK C TOKOM.

DJIeKTPOMAarHMUTHOeE T0JIe.

TexHUuyeckre YCTPOMCTBA W MPAKTAYECKOe TMpPHUMEHEeHHe: TMOCTOSIHHbIE
MAarHuThbl, 3/1IeKTPOMAarHWThl, 3JIeKTPOJBUraTe/lb, YCKOPUTEIU 3JIeMeHTapHbBIX
YyaCTUL], UHAYKLIMOHHAS MeYb.



LlemoHcmpayuu

OneIT OpcTea.

OTK/I0HEeHHe 3/IeKTPOHHOI'0 IyYKa MarHUTHBIM I10JIEM.

JIvHUY UHAYKLMY MarHUTHOTO 110JISL.

B3avmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3JIEKTPO/IHTA.

SBneHue 3/1€eKTPOMarHUTHOM UHAYKLUU.

ITpaBuso Jlenua.

3aBUCUMOCTb 3/71eKTPO/JIBWKYILIEN CUJIbI UHAYKLUMA OT CKOPOCTH W3MEHEeHUs
MarHMTHOIO MOTOKa.

SIB/eHre caMOUHAYKLVU.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3yueHre MarHUTHOTO T0JIs1 KATYLLIKU C TOKOM.

VccnenoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBrieHUs 3/1eKTPOMarHUTHOW UHYKLIWU.

Pa3zen 5. Kosie0anus ¥ BOJIHbI

Tema 1. MexaHuueckue u 3/1eKmpoMazHUMHble Ko/edGaHus

KonebarenpbHass  cuctema. CBOOOJHBIE — MeXaHMUeCKHWe  KojieOaHusl.
['apmoHuueckre kKosiebanus. Ilepuos, yactoTa, amruiMTyga U (asza KosnebaHUM.
[Ipy>KUHHBbI MasATHUK. MaTeMaTHyeCKUi MasiTHUK. YpaBHeHUe TapMOHUYEeCKUX
Konebanwuii. [IpeBpaiijeHre 3HePTyUY TIPYU TapMOHUUECKUX KOJieOaHMSIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHbIE KoJjiebaHUs B
u7iealbHOM KoJjie0aTe/lbHOM KOHType. AHA/IOTUS MeXJy MeXaHUUeCKUMH |
9/IEKTPOMarHUTHBIMU  KojiebaHusMu. Popmyna TomcoHa. 3akKOH COXpaHEHUs
SHEepPIUU B Hiea/IbHOM KoJiebaTeTbHOM KOHTYpe.

[TpencTaBieHue O 3aTyxarolUX KonebaHUsX. BbIHYKeHHbIe MeXaHHYecKue
KosniebaHusi. Pe3oHaHC. BeIHYK/IeHHbIe 3/1eKTpPOMarHUTHbIe KojiebaHusl.

[TepemeHHbIM TOK. CuUHYyCOWJANbHBIA TepeMeHHbIi TOK. MOII[HOCTh
NepeMeHHOro TOKa. AMIUIMTYJHOe W [elCTBYIOlllee 3HaueHuWe CUIbl TOKa U
HarpspKeHUsI.

Tpanchopmarop. TIponsBoACTBO, Nepefjaua U MoTpebsieHNe 3/1eKTPUUeCcKoin
9Hepruu. JKOJorhueckre PUCKU TIPU MPOM3BO/ICTBe 37eKTpo3Hepruu. KysbTypa
WCII0J/Ib30BaHUs1 3/IEKTPOIHEPTYHY B MOBCEJHEBHOMN XKU3HHU.

TexHUUeCcKre YCTPOWCTBA M TMPAKTUUYECKOe NpUMeHeHHe: 3/IeKTPUUYeCKUM
3BOHOK, reHepaTop MepeMeHHOr 0 TOKa, TMHUU 371eKTporepe/au.

LemoHcmpayuu

ViccnemoBanuie TapamMeTpoOB KosieOaTe/lbHOM CHUCTeMbl (TIPYKUHHBIA WA
MaTeMaTU4eCKUM MasiTHHUK).



HabtojeHue 3aTyxaroIux Koyie6aHMi.

WccnenoBaHre CBOMCTB BBIHYKAEHHBIX KOleOaHHUM.

HabmromeHure pe3oHaHca.

CB00o/IHBIE 3/IeKTPOMAarHUTHbIE KojiebaHMs.

OcuuniorpaMMbl (3aBUCMMOCTH CUJIbI TOKA Y HaNpPsKeHUs] OT BPEMeHU) ISt
3/IeKTPOMarHUTHBIX KOJiebaHUM.

Pe3oHaHC mpy TnoC/iefoBaTeIbHOM COEJVUHEHWH DPe3HCTOpa, KaTYLUKU
VH/JYKTUBHOCTHU Y KOHJIeHCaTOopa.

Mopenb TMHUM 371eKTponepeaun.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

WccnepoBanye 3aBUCUMOCTY TlepUO/ia MasbiX KojeOaHU rpy3a Ha HUTU OT
JJTUHBI HUTU Y MacChl Ipy3a.

WccnenoBanne mnepeMeHHOTO TOKa B LeNA K3  MOCIe0BaTebHO
COeIUHEHHBIX KOHZIeHCAaToPa, KaTyIIKWA U pe3ucTopa.

Tema 2. MexaHuueckue u 3/1eKmMpoMazHUMHbIE 80/IHbl

MexaHuueckue BOJIHBL, yC/I0BUsA pacrnpoctpaHeHus. [lepuoxa. CkopocTts
pacrpocTpaHeHus1 W JIMHa BOJHBL. llomepeuHble W TIPOJAOJBHBIE  BOJIHBI.
WNurtepdepeniys 1 gudpakijyds MexaHu4eCcKUX BOJIH.

3ByK. CKOpocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUeHUS 3/IEKTPOMArHUTHBIX BOJIH.
B3avmuasi opuenTanusa BektopoB E, B, V B snekTpomarautHoM BosHe. CBOUCTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHWe, TNpeioM/IeHue, Tospu3anus, Judpakiys,
vHTepdepeHIusi. CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJTH.

[[Tkana >/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3/IeKTPOMAarHUTHBIX BOJIH B
TeXHHKe U ObITY.

[IpyHLMIIBI paUOCBA3Y U Te/leBUeHUs. Pagyonokarys.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karolllel Cpe/ibl.

TexHuyeckre yCTPOMCTBA U TIPAKTUUECKOE TpPHUMEHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTUKA B TEeXHWKe W MeJuLIMHe, pajap,
pPaZIMOTIPUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus.

LemoHcmpayuu

O6pa3oBaHue U pacrpocTpaHeHue TIoTepeyHbIX U MPO/0/IbHBIX BOJH.

Koneb6mtorieecst Teio0 Kak NCTOUHUK 3BYKa.

Habsto/ieHre oTpaykeHus U npeioM/ieHUsi MeXxaHUUeCKUX BOJIH.

HabsroieHre nHTepdepeHIvy U Audpakiid MeXaHUUeCKHUX BOJTH.

3BYKOBOM pe30HaHC.

HabsrofieHre CBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTY[0N U
YacToToM KosiebaHUiA.



WccnengoBanne  CBOMCTB — 3/1EKTPOMAarHWTHBIX — BOJIH: OTpa’kKeHue,
TipesioM/IeHue, Moasipu3anus, AU pakLys, UHTep(pepeHLusl.

Tema 3. Onmuka

'eomeTpuueckass onTvka. IIpsiMo/iMHeNHOe pacrpocTpaHeHWe CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOUHUK CBETa.

OTpakeHue cBeTa. 3aKOHBLI OTpakeHHUs1 cBeTa. [TocTpoeHre n3obpakeHui B
TIJIOCKOM 3epKarie.

[TpesnomsieHre cBeTa. 3aKOHBI TTPEJIOMJIEHHS CBeTa. AOCOJIIOTHBIN ITOKa3aTesib
nipeomsienusi. IlonHOe BHyTpeHHee oTpaxkeHue. IlpefieslbHBIM YroJ TIOJTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

IMucniepcust ceeta. CrioxkHBIM cocTaB 6eoro cBeta. LIBer.

Cobuparoriiie W paccevBaroiie JWH3bL. TOHKass JuH3a. POKycHoe
pacCcTosiTHUe M OITHYecKas CWia TOHKOW JiMH3bI. [locTpoeHue m300pakeHU B
coOuparollyx 1M pacceuBaroluX JMH3aX. PopMysia TOHKOM JIMH3bIL. YBeluueHue,
JlaBaemMoe JIMH30M.

[1pegenbl MpUMEHUMOCTH FeOMEeTPUYECKOW OIMTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HCTOUYHUKMU.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHHMYMOB B UWHTep(depeHIMOHHOM
KapTUHEe OT [IBYX CMH(a3HbIX KOTePEeHTHbIX NCTOYHUKOB.

Mudpakuys cBeta. [IudpakiMOHHAs peIIETKA. YCI0BHE HaOMOAeHHs
[JIABHBIX ~MakKCUMYMOB TIpM MaZleHUA MOHOXPOMAaTHUYeCKOro CBeTa Ha
M(PPaKIMOHHYIO PellETKY.

ITonapusanus ceera.

TexHuuyeckre yCTPOWCTBA U TIPAaKTUUECKOe TIPUMEHEeHWe: OUKH, JIyIa,
doToarnmapaT, NPOEKLMOHHBbIN arfrmnapaT, MHWKPOCKOM, TeJ/eCKOI, BOJOKOHHas
OMNTHKA, AA(PPaKIMOHHAs PelIETKa, MTOJIIPOU,.

LemoHcmpayuu

[IpsiMosIMHEliHOe pacrpoCTpaHeHue, OTpPakKeHWe U TpejioMJIeHue CBeTa.
OnTuueckuie IpUOOPHI.

IToniHOe BHYTpeHHee oTpakeHUe. Mo/iesib CBETOBO/A.

ViccnemoBadyie CBONCTB M300pa>keHU B JTMH3aX.

Mogenu MUKPOCKOTIIA, TeJIeCKOra.

HabsroieHre nHTepdepeHiuy CBeTa.

Habntopenue audpakiyu ceeTa.

HabsroieHue aucriepcuu CBeTa.

[TonyyeHue criekTpa € ITOMOLLBIO TIPHU3MBL.

[TonyyeHue crieKTpa C MOMOILbIO AUGPAKLIMOHHOW PeIIETKH.

HabsroieHue nomsipyu3aliiy CBeTa.

YueHuuecKull 3kcnepumeHnm, n1abopamopHble pabombl



W3mepeHue rokKaszaTesisi Mpe/ioM/IeHHsI CTeKIIa.
WccnenoBaHue cBOMCTB n300pakeHUH B JIMH3aX.
HabntoseHue fucnepcuu CBeTa.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH

'paHuibl  TIPUMEHUMOCTM  K/JIaCCMUYeCKOW  MexaHuku.  [locTynaTel
CreLaJbHOW TeOPUM OTHOCHUTE/bHOCTHA: WHBAPUAHTHOCTb MOAYJSL CKOPOCTH
CBeTa B BaKyyMe, IPUHLIUI OTHOCUTE/IbHOCTH DWHILTENHA.

OTHOCUTETBHOCTh OJHOBPEMEHHOCTH. 3ame/jjieHre BPeMeHU U COKpallleHue
JUTUHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBIL.

CBs13b MaCChl C SHEPruer U UMITYJIbCOM PeJIITUBUCTCKOM YaCTHLIbl. DHEPTUsi
TTOKOS.

Pa3jen 7. KBanToBas ¢pu3unkKa

Tema 1. D1emeHMbI KBAHMOBOLI ONMUKU

®otonbl. Dopmya [11aHka CBSI3U 3HEpruu (POTOHA C €ro YaCTOTOM. DHeprust
Y UMITyJIbC (POTOHA.

OTkpbiTHe U uccnefoBanve Goto3addekra. OmnbiThl A. I'. CTos1eTOBa. 3aKOHBI
doTto3pdekra. YpaBHeHune IDuHIITEeNHA A/ (oTodPpdekra. «KpacHas rpaHuia»
dhoTosaddekTa.

Haenenue cBeta. OmbiThl I1. H. JIeGezeBa.

XuMMUecKoe JIeMCTBHe CBeTa.

TexHuyeckue YCTpPOWCTBA W TIpaKTMUeCKoe TIpUMeHeHHe: (DOTO3/IeMeHT,
doromaTurK, conHeuHasi 6aTapesi, CBeTOJUO/,.

LlemoHcmpayuu

®oTo3(pdeKT Ha yCTaHOBKEe C LIUHKOBOM I/IaCTUHOM.

WccnenoBanue 3aKOHOB BHellIHero (oTosddekra.

CseToamof,.

CosHeuHasi OaTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiTel Pe3epdopsa Mo paccesiHUO O -YaCTHI].
[MnanerapHas mogenb artoma. Iloctynatel Bopa. M3nyueHue u morjoljeHue
GbOTOHOB MpU Mepexo/ie aTOMa C OJHOTO YPOBHSI SHEPrUUM Ha Apyrou. Buzwi
crieKTpoB. CrieKTp ypOBHeW 3HepPruu aroma BoA0po/a.

BonHoBeie cBoricTBa yactull. BosHel ge bpoiinsa. Kopnycky/isipHO-BO/THOBOM
Ayasvsm.

CrioHTaHHOe U BbIHY)X/IEHHOe U3/lyueHuUe.

TexHUueckue yCTpPOWCTBA W TNPAKTUYECKOe TpPHUMEHeHUe: CIeKTpaJbHbINU
aHa/u3 (CreKTPOCKOI), jia3ep, KBAHTOBBIM KOMITbIOTEP.



LlemoHcmpayuu

Mopgens onbitTa Pesepdopza.

OrnipeeneHue JJIMHBI BOJIHBI J1a3epa.

Habto/jeHue TMHeHYaThIX CTIEKTPOB HU3/TyUeHHs.

Jlazep.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

HabntoseHre TMHeMUaTOro CrieKTpa.

Tema 3. AmomHoe 510po

OKCIepUMEHTHI, [ 0Ka3bIBalolle CJI0)KHOCTb CTpoeHus sapa. OTKpbITHe
paauoakTuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezieneHut0  COCTaBa
pafvoakTUBHOrO wu3nydyeHus. CpoiictBa anbda-, 0OeTa-, TaMMa-HU3/TyueHUsl.
BivisiHue paiMoakKTUBHOCTU Ha KUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass mMozenb sijpa ['eiiseHbepra—
NBaneHko. 3apsag sapa. MaccoBoe unciio sgpa. M3oTorsl.

Anbda-pacrias. ONeKTPOHHBIA U TIO3UTPOHHBLIM OeTa-pacmaz. ['amma-
y3jlyyeHve. 3aKOH PaZJMOaKTUBHOI'O pacriazia.

DHeprus CBsi3U HYKJIOHOB B sifipe. fliepHbie cusbl. [dedeKT Macchl sigpa.

AnepHeble peakuuu. [eneHve u cUHTe3 sifep.

SnepHbiii peakTop. TepmosiiepHbl cuHTe3. IIpo0sieMbl ¥ TE€PCITEKTHBBI
SIIePHOM SHEePreTUKU. DKOJIOTUUeCKUe acleKThl siIePHOW SHEePreTHUKH.

OJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pbl Hab/IrOJeHUST U perUCTPALIUU 37ieMeHTapHbIX YaCTHLI.

dyHaMeHTa/IbHbIe B3auMO/eHCTBUS. EAUHCTBO (hrU3nueCcKou KapTUHBI MUpa.

TexHUUYeCcKre yCTPOWCTBA U MPAKTAUECKOe TIPUMEHeHHe: [JO3UMEeTp, KaMmepa
BusnbcoHa, siiepHbIii peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUrK MOHU3UPYIOLIUX YaCTHLI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (poTorpadusim).

Pa3pesn 8. D/1ieMeHTBI aCTPOHOMMHU U acCTPO(PU3NKHI

OTaribl pa3BUTUS aCTPOHOMUU. [IpUK/IafiHOe U MUPOBO33peHUYeCKOe 3HaueHue
aCTPOHOMUH.

Bup 3BésgHoro Heba. Co3Be3fusi, SIpKHe 3BE37bI, TJIAHETHI, UX BUAUMOE
JIBUKEHUe.

CosiHeyHasi cucrema.

Connue. ConHeuHass akTUBHOCTb. McTouHWK 3Heprum CosiHLA YU 3BE3[.
3BE3/Ibl, X OCHOBHBIE XapaKTEePUCTUKU. [luarpamma «COeKTpaJbHbIA KacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM IM0OC/Ie40BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] IJIaBHOM IM0OC/Iel0BaTe/IbHOCTU. BHyTpeHHee CTpoeHue



3Bé31. CoBpeMeHHbIe Tpe/iCTaB/IeHHs O MPOUCXOXKIEeHUU U 3BoyroLund ConmHLa U
3B€3/1. OTaribl )KU3HU 3BE3].

Mneunbii [lyte — Hamia ['anaktvka. IlosoxkeHve u gBvkeHue Co/HIA B
lNanakTtrke. Tunel ranakTvk. PaguoranakTvku U KBa3aphbl. U€pHbIe IbIPBI B si/Ipax
rajakTHK.

BcenenHas. Paciimpenuvie BcenenHoii. 3akoH Xa60s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3pbsiBa. PelikToBOE U3JTyUyeHue.

MaciuirabHasi cTpyktypa BeenenHoli. MeTaranakTuka.

HepeliéHnHbie Tpo6/ieMbl aCTPOHOMUM.

YueHuueckue Hab00eHus

HabntoseHusi HeBOOPY>KEHHBIM T71a30M C UCIIO/Ib30BaHUEM KOMITbEOTEPHBIX
TIPUJIOXKEeHUH /1S oTipe/iesieHUsl T10/10’KeHUs] HeOeCHBIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBbIe Cc03Be3ust CeBepHOro MoJiyliapusi U sipkue 3BE3/bl.

Habntopenus B Teneckon JIyHsl, TiiaHet, MieuHoro [TyTu.

O0o01aroiee MOBTOPEeHHE

Ponb ¢u3Mku U acTpOHOMHM B SKOHOMMYECKOW, TeXHOJIOTMYeCKOH,
COLIMA/ILHOM U 3TUUeCKOU cepax JesiTeTlbHOCTUA YesioBeKa, PO/ib U MeCTO (DU3UKU
Y aCTPOHOMHHU B COBPEMEHHOM HayYyHOM KapTHUHe MUpPA, PO/ib (PU3NUeCKOM Teopuun
B (OpPMHpDOBaHWM TIpeJCTaB/JeHHd O (PU3MYEeCKOM KapTHHe MUpa, MeCTO
¢du3nueckoil KapTUHBI MUpa B 00IIleM psily COBPeMeHHBIX eCTeCTBEeHHO-HayUHbIX
Tipe/ICTaB/IeHUU O TIPUPOJe.

MexnpeaMeTHbIe CBS3H

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 11 Kjacce OCyIIeCTB/SIETCS C
YU4ETOM COZlepKaTesbHbIX MeXIIpeJIMeTHbIX CBs3€M C KypCcaMy MaTeMaTHKH,
buonoruu, XUMUH, Teorpadyv U TEXHOJIOTHH.

MedsicnpeomemHble noHsimus, CBSI3aHHbIE C W3YYEHUEM METOJO0B HAyUHOIO
MO3HAHWs: SIBJIEHWe, Hay4Hbld (akT, TUmoTresa, (uU3nyecKass BeJIWUMHA, 3aKOH,
Teopusi, Hab/ro/ieHre, SKCIIePUMEHT, MO/Ie/IMPOBaHue, Mo/ie/ib, U3MepeHHe.

Mamemamuka: peuieHve CHUCTEMbl ypaBHEHWM, TPUTOHOMETPUYECKUE
(YHKLUWW: CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOe
TOXX/[|€CTBO, BEKTOPbl M UX MPOEKLHWA Ha OCHM KOODJWHAT, CJIO)KeHHe BeKTOPOB,
TIPOM3BO/HBIE 37IeMeHTapHBIX (YHKI[MM, TMpPU3HAKM TI0[00Hs TpeyrojbHUKOB,
orpeiesieHHe TIJIO[aAN TI0CKUX GUryp u 06béma Ter.

Buonoeus: sneKTpuueckue siBJieHUs] B JKMBOM TIpUpoje, KosiebaTesbHbIe
JBIDKEHUST B )KMBOM TIpUPO/ie, ONTUUeCKHe SIBJIeHUS] B )KUBOM TIpUpPO/Jie, [1elCTBUe
pasivialiiy Ha )KUBbIe OPraHU3MBI.

Xumus: CTpoeHHe aTOMOB Y MOJIEKYJI, KDUCTa/IJTMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHUsl KpPUCTa/LTMUeCKOW pelIeTKU, CreKTpabHbIi
aHasus.



leoepacpusi: MarHuTHbBIE TIOMOCAa 3eMJIM, 3a/eXU MarHuTHBIX DY/,
dhoTOCHEMKA 3eMHOM ITOBEPXHOCTH, TIpe/icKa3aHue 3eM/IeTPsICeHUM.

TexHono2uA: JWHUM 37€KTpomNepesad, TreHepaTop IepeMeHHOro0 TOKa,
3/IeKTPO/IBUraTe/b, WHAYKIMOHHAs Tieub, pafiap, pPaJuONpUEMHUK, TeleBU30p,
aHTeHHa, TenedoH, CBY-reub, NMpoeKIMOHHBINA arrapar, BOJOKOHHAs OITHKa,
coyiHeyHasi barapesi.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUMA IIPOI'PAMMBI 110
ON3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUMA

OcBoenne yuebHOro mpeaMera «®Pu3nka» Ha YpPOBHe cpeaHero oOIIero
obpa3oBanus (0a30BbIM YPOBEHb) JO/DKHO 00eCITeurTh AOCTIKEHHE CJIeIYIOIUX
JTMYHOCTHBIX, METAINpeIMETHBIX U TIPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHUsI yueOHOTOo TpeiMeTa «PU3MKa» [[OJDKHBI
OTpa)kaTb TOTOBHOCTb U CIMOCOOHOCTb OOyYaromMXCsi PYKOBOACTBOBATHCS
chopMHUpDOBaHHOM BHYTPE€HHeM TMO3Ul[Med JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHEHTAlUM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXIeHHH, COOTBETCTBYIOI[UX
TPaJUI[MOHHBIM IIeHHOCTSIM DPOCCHIHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TpOLiecCe peasv3aliii OCHOBHBIX HarpaB/ieHUN
BOCITUTATe/IbHOU J1eSITeIbHOCTH, B TOM YUCJIEe B YaCTH:

1) rpaX/1aHCKOr0 BOCIMTAHUSA:

cchopMHUPOBAHHOCTb IPAYKAAHCKOM MO3UIMK 00yUarolierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUMCKOT0 00IIIeCcTBa;

NPUHATHE  TPAJULIMOHHBIX  OOITleuesIoBeUeCKUX  T'YMaHHUCTHUECKUX U
JIeMOKDPaTUUeCKHX 1[€HHOCTeW;

TOTOBHOCTh BECTU COBMECTHYHO [IeiTe/TbHOCTh B MHTEpecax IPakaHCKOI0
o0I11iecTBa, yuacTBOBaTh B CaMOYIIpaB/ieHUH B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHHe B3ahMO/IelCTBOBATh C COLIMA/IbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
YX QYHKIUSIMU U Ha3HAUEHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU [leATe/TbHOCTY;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOopMHPOBaHHOCTb POCCHUMCKOU IPaK/IaHCKOM WJIeHTUYHOCTH,
NaTpUOTU3Ma;

L[EHHOCTHOe OTHOIlIeHWe K TOCyAapCTBeHHbIM CHMBOJIAM, JOCTW)KEHHUSIM
POCCUICKUX YUEHBIX B 00/1aCTU (PU3UKHU U TEXHUKY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUSI, STUUECKOT0 TIOBE/IeHUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYallMI0 W TIPUHUMATh OCO3HAHHbBIE pellleHus,
OpPHEHTHPYSCh Ha MODPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UHUC/E B
JlesATe/IbHOCTU YUEHOTO;

0CO3HaHUe JIMYHOTO BK/Ia/ja B IOCTPOEHUE YCTOWUMBOTO Oy 1y1iiero;

4) 3cTeTH4eCcKOro BOCIUTAHUSA:

3CTETUUECKOe OTHOIIIeHUe K MUPY, BK/IOUasi 5CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYIIero (pu3nuecKou HaykKe;



5) TPyAOBOro BOCHUTAHMSA:

VMHTepeC K pa3/u4HbIM cdepaM TpodeCCUOHA/TbHON [1eATe/IbHOCTU, B TOM
YKc/ie CBSI3aHHBIM C (DU3UKOU 1 TEXHUKOM, YMeHHe COBepIaTh 0CO3HAHHBIN BBIOOP
Oyayieit mpodeccuy ¥ peann30BbIBaTL COOCTBEHHBIE KU3HEHHbBIE TI/IaHbl;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO0 U caM0O0Opa30BaHUIO B 00acTH
(U3MKKU Ha MPOTSDKEHUH BCeM >KU3HU;

6) 53K0/10rMYeCcKoro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTYphbl, OCO3HaHUe TJ00aJbHOrO
XapakTepa 3K0JIOTHYeCKUX Tpob/iem;

TJIaHMPOBaHKE U OCYIeCTB/IEHUe IeMCTBUM B OKpY>Karollel cpeJie Ha OCHOBe
3HaHUS 1ie/iell yCTOMUMBOIO pPa3BUTUS Ue/IOBeUeCTBa;

paciliipeHue OrbITa JesiTelbHOCTA 95KO0JIOTUUeCKOW HamnpaB/JieHHOCTH Ha
OCHOBe UMEOIIUXCS 3HaHUM 10 (HU3HKe;

7) 1eHHOCTH Hay4YHOr'0 TO3HAHMS:

chOpMUPOBAaHHOCTh MHPOBO33peHUs], COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BuTHs (hU3MUeCKON HayKy;

OCO3HaHWe I[eHHOCTH HayuHOM JesTe/JbHOCTH, TOTOBHOCTb B TIpPOLjecce
u3ydyeHuss GU3MKU  OCYLIECTB/ATH  TMPOEKTHYH U UCCIe[0BaTelbCKYHO
JesiTeNTbHOCTh UHIMBU/Iya/lbHO U B T'PYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe JeiCTBHS
Ba3oBble jloru4yecKue JAeiCTBHs:
camocCTosiTe/ibHO ~ (OpMy/MpoBaTb M aKTyaJu3upoBaTb  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
oTIpefie/isiTh 1Ie/ [JIesiTeIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPHUH UX
JOCTYKeHUS;
BLISIBJIAIT ~ 3aKOHOMEPHOCTU W TPOTUBOpeUrss B  pacCMaTpHUBaeMbIX
bur3nUecKuX SIBIeHUSIX;
pa3pabaThiBaTh IJIaH pellieHusi MPoOeMbl C YYETOM aHaIW3a MMEROIUXCS
MaTepuanbHbIX U HeMaTepHuabHbIX PeCypCOB;
BHOCUTbH KOPPEKTUBHI B JleSITE/IbHOCTh, OlLIeHUBaTh COOTBETCTBUE pe3y/bTaTOB
1]e/1sIM, OLleHUBaTh PUCKU MOC/IeICTBUN [esTe/IbHOCTH;
KOODAWHUPOBaTh U  BBHITIOJMHATH paboTy B YC/IOBUSAX — peasbHOTO,
BHUPTYa/bHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMO/IeMCTBYSI;
pa3BUBaTh KpeaTMBHOE MbIIIJIEHHE TIPY PelIeHNH XXKU3HEeHHBIX MpobieMm.
Ba3oBble ucc/iejoBaTe/IbCKHe e CTBUS:
B/Ia/IeTh HAay4YHOW TePMUHOJIOTHeN, K/IHOUeBbLIMU TOHATUSIMH M MeTOo[aMu
(bu3rMuecKor HayKy;



B/Ia/IeTh HaBbIKaMU yueOHO-HMCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1esITe/TbHOCTH
B 00/1acTH (U3MKH, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITe/TbHOMY TIOUCKY
METO/IOB pellieHHs 3afiau (HU3UUeCKOTO COJepsKaHHus, MPUMEHEHWIO Pa3InYHBIX
METO/IOB TTO3HaHHUS;

BIQJIeTh BUAAMHU [JeSITeJbHOCTH TIO TIOJIyUeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTalvy, TpeoOpa30BaHUI0 U TIPUMEHEHWIO B Pa3/IMUHbIX yueOHbIX
CUTYyaI[USX, B TOM UHCJIe TIPU CO37IaHUU yUeOHBIX TIPOEKTOB B 00/1aCTH (DU3HKU;

BBISB/ISITh TIPUUMHHO-C/IEAICTBEHHbIE CBSI3W W aKTya/JHM3MpOBaTh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pellleHus], HaXOAWThb apryMeHThbl [jIs J0Ka3aTeJbCTBa
CBOUWIX YTBEepPXK/I€HUH, 3a/laBaTh TlapaMeTPhbl U KPUTEPUH PeIIIeHHs];

aHa/IM3UpPOBaTh TIOTyUeHHble B XOZie peIlleHus 3a/laud  pe3y/bTaThl,
KPUTHUECKU OLIeHWBAThb WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh W3MeHeHHe B HOBBIX
yCJIOBUSIX;

CTaBUTh U (OPMY/IUPOBATh COOCTBEHHBIE 3aZiaud B 00pa3oBaTe/IbHOU
JesITe/IbHOCTH, B TOM UKCJIe TIPYU U3yUeHUU (DU3HKHY;

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

yMeTb TI€PeHOCUTh 3HaHUS 10 (U3MKe B TPAKTHUECKYH 00J1acTh
KU3He eI Te/IbHOCTH;

yMeTb UHTETPUPOBATh 3HAHHUS U3 Pa3HbBIX MMPeAMeTHbLIX 00/1acTeii;

BBIIBUTaTh HOBLIE U/IeH, Tpe/ijlaraTb OpUrHHa/IbHbIE TTOAXO0/IbI U PellleHus;

CTaBUTH MPOOIEMBI U 3a7lauH, JOITyCKAOIIMe a/lbTepHATUBHbIE PEIleHUs.

Pabota ¢ nua(opmanmeii:

B/Ia/IeTh HAaBBIKAMH TI0/TydeHHsT WHGOPMAI[UK (PU3UUEeCKOT0 COJIeP)KaHUsT U3
HMCTOYHWKOB pa3HbIX THIIOB, CAMOCTOSATEIHHO OCYIIIeCTB/IATh TIOUCK, aHau3,
CHCTEeMAaTU3aluI0 U WHTEPIIpeTaljui0 WHGOPMAlUK Pa3MYHbIX BHUJOB U (OpM
TIpe/ICTaB/IeHNS];

OLIeHHBATh JOCTOBEPHOCTh MH(OPMALIUH;

WCTIO/Tb30BaTh  CpeicTBa  WH(OPMAI[MOHHBIX YW KOMMYHUKAIJMOHHBIX
TEXHOJIOTUA B peIlleHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3allMOHHBIX
3aau C cobmozeHreM TpeOOBaHWM JProHOMUKH, TeXHHUKM 0e30I1acHOCTH,
TWUTHEeHbl, pecypcocOepe)keHUs], TIPABOBBIX U 3THUYECKMX HOPM, HOPM
nHGOpPMaI[MOHHOM 6e30macHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOr0 COJep)KaHWs B pa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHHUs1 MHGOPMAIUY U 11e/IeBOM ayJUTOPUH, BLIOMpasi ONTUMAbHYTO
cdopMy TpezicTaB/IeHUs ¥ BU3ya/TH3al[iH.

KoMMyHHMKaTHBHbBIe YHHBepCa/IbHbIe yueOHbIe JeiCTBUA:
OCYIIIeCTB/ISITh 00IIeHre Ha YPOKax (HU3UKH U BO BHEYPOUHOU JeSITe/TbHOCTH;
pacrio3HaBaTh MPeATOCHITKA ~ KOH(GMKTHBIX CUTyalldid U CMSAr4aTth
KOH(J/IUKTHI;



pPa3BEPHYTO W JIOTUYHO M3jlaraTh CBOKO TOUKY 3peHMsI C MCII0/b30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMAaTh U UCMOJIb30BaTh MpeUMYyIlecTBa KOMaH/JHOW Y WHJVBUYaTbHOU
paboTh;

BLIOMpATh TEMATUKy M METO[bl COBMECTHBIX [eHCTBUM C YUETOM OOIIMX
VHTepeCcoOB Y BO3MOXKHOCTeH KaXK/I0ro ujieHa KOJIJIeKTUBa;

MPpUHMMAaTh [eJIM  COBMECTHOW  JesiTeJIbHOCTH, OpraHu30BbIBaTb U
KOOD/JMHUPOBAaThb [E€WMCTBUSI MO €€ [NOCTWKEHWIO: COCTaB/sATh IUIaH [eWCTBUU,
pacrpefiefiiTh pPOA C YYETOM MHEHUH YYaCTHHUKOB, OOCY)KIaTb Ppe3y/IbTaThbl
COBMECTHOM paboThI;

OLIeHMBAaTh KaueCTBO CBOETr0 BK/aJa M KaXAOr0 YYyaCTHUKA KOMaH/bl B
OOITMiA pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBble TIPOEKTHI, OLeHWBaTb WJEeW C TI03UI[MM HOBU3HBI,
OPUTHMHA/IbHOCTU, MPAaKTUYeCKOW 3HaAUMMOCTH;

OCYLLeCTB/ISITh TO3UTHMBHOE CTpaTerMyeckoe TMOBeJieHWe B Pa3/IMYHbIX
CUTYAI[UsX, TIPOSIB/ISITE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yUeOHbIE AeHCTBUA
Camoopranusanus:

CaMOCTOSITeJTbHO OCYILeCTB/STh T03HaBaTeNbHYI0 /leITeTbHOCTh B 00J1aCcTH
GU3MKKM YW aCTPOHOMMM, BBISBISATH IPOOJEMBI, CTaBUTb U (HOPMYIMPOBAThH
coOCTBEHHEBIE 33/]aUM;

CaMOCTOSITeJTbHO COCTaB/ISATh TJIAaH DPeIleHUs] PACUETHBIX M KaueCTBEHHBIX
3aja4, T/IaH BBITIO/IHEHUS TIPAKTHUUeCKON paboThl ¢ yUTOM UMEIOLHUXCSI peCypCOB,
COOCTBEHHBIX BO3MOKHOCTe! U MpeArouTeHUi;

JlaBaTh OL[EHKY HOBBIM CHUTYaI[UsIM;

PACIIUPSTh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBe JTMUHBIX TIPe/[TIOUTeHH;

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

OlLlIeHHBAaTh TTPUOOPETEHHBIN OITbIT;

criocobcTBoBaTh  (DOPMUPOBAHUIO U TIPOSIBJIEHUIO 3PYAUIMM B 00/1aCcTH
(bH3MKH, TIOCTOSTHHO TIOBBILLIATE CBOM 00pa30oBaTe/IbHBIN U Ky/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOLJMOHA/TbHBIM HHTE/IVIeKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHBAaTh COOTBETCTBHE Pe3y/IbTaTOB I[eJIsIM;

Bfa/leTb ~ HaBbIKAaMU  TI03HaBaTe/JbHOM  pedieKCMM KAk ~ OCO3HAHUS
COBepIIaeMbIX JEUCTBUM W MBICJUTE/IBHBIX IIPOL[ECCOB, WX pe3y/JbTaTOB M
OCHOBAaHUI;

WCTIO/Tb30BaTh TIPUEMBI pedyieKCUr i OLeHKA CHTYalud, BbIOOpPA BEPHOTO
pelLleHus;



yMeTb OLIeHWBaTh PUCKH W CBOEBPEMEHHO TPUHMMATh peIleHusi T0 MX
CHW)KEHHUIO;

NPpUHUMaTh MOTUBBI U aprymMeHThbl APYruxX TIpU aHa/vi3e pe3y/abTaToB
nesiTeNTIbHOCTY;

TIPUHUMATH Cebsl, TTOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

NMPUHMMAaTh MOTHBBI W apryMeHThl JAPYTUX TpU aHajau3e pe3ysbTaToOB
NesiTeNTbHOCTY;

TIpU3HaBaTh CBOE TIPAaBO U MPaBO JPYTUX Ha OIITHOKH.

B mipotiecce AOCTH>XeHUsI JTUYHOCTHBIX Pe3y/bTaTOB OCBOEHHUs MPOrPAMMBbI
no ¢usuke A58 YpOBHsA cpeAHero oOimiero obpa3oBaHus y OOyYaroIMXCs
COBEpIIIeHCTBYeTCS IMOLIMOHATBHBIN WHTeJ/IeKT, TIpe/iroiaratoIuii
chOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BK/IFOYAOIIEero CrioCOOHOCTb MIOHUMAaTh CBOE SMOLIMOHA/IbHOE
COCTOsIHWE, BUZIETh HallpaB/ieHUsI pa3BUTHsA COOCTBEHHOM 3MOILMOHAMBHOM Ccdephl,
ObITH YBepeHHBIM B cebe;

caMOpery/iMpoBaHus, BKJIIOUAIOIEr0 CaMOKOHTPOJIb, YMeHWe TpHUHHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  aJlalTUPOBAThCS K
IMOL[MOHA/IbHBIM M3MeHeHHUsIM U TIPOSIB/ISITh THOKOCTb, ObITH OTKPBITHIM HOBOMY;;

BHYTpPeHHel MOTUBAI[MK, BK/IIOUAIOIel cTpeM/ieHue K JOCTY)KEHUIO 1eU U
ycrexy, ONTUMH3M, WHUIMAaTHBHOCTb, YMeHUe [eMCTBOBaTh WCXOJS W3 CBOUX
BO3MO>KHOCTEM;

IMIATHH, BK/IHOYarOIlel criocOOHOCTh TIOHUMAaTh IMOLMOHA/IbHOE COCTOSTHUE
NPYTUX, YUWTBIBATb €ro TIPU OCYIIeCTBAeHUH OOIeHus, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEXXUBAHUIO;

COLIMa/TbHBIX HaBBIKOB, BK/TIOUAIOIINX CTTIOCOOHOCTh BHICTPAaUBaTh OTHOLIEHUS
C IPyTUMM JIFO[JbMU, 3a00TUTHCSI, TIPOSIB/IAT MHTEpeC U pa3pellaTb KOH(IUKTHI.

IMPEJIMETHBIE PE3YJ/IBTATHBI

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

J€MOHCTPUPOBaTh Ha TMpuUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBPEMEHHOM HayUyHOW KapTHHbI MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEeXHUKU U
TEeXHOJIOTMH, B TIPaKTUYECKOU JeTe/IbHOCTHU JIH/Iel;

YUUTBIBATb TpaHULbl TIPUMEHEHUs] W3YUeHHbIX (U3UUeCKUX Mo/leneit:
MaTepuasbHasi TOUKa, MHeplja/ibHasl CUCTeMa OTCYéTa, abCoJIIOTHO TBEPOe Teslo,
W/eaqbHbIN ra3, MOZEeJU CTPOEHUs ra30B, KUJKOCTEU U TBEPABIX TeJ, TOUEUHBIN
3/IeKTPUUeCKUM 3apsifi TIpHU pellieHrny (U3ndecKrx 3ajiay;

pacrio3HaBath (r3nuecKre siBjieHus (MPoLeCChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MeXaHWKH, MOJIeKYJIIPHO-KUHETUYECKOW TeOpUU CTPOeHHs BellecTBa U



3JIEKTPOZAUHAMUKNA:  paBHOMEpPHOe W PaBHOYCKODEHHOe  IIPSMOJIMHEeNHOoe
JBIDKeHUe, CBOOOJHOe TMajeHue Tesl, [BWKEHWE [0 OKPY)KHOCTH, WHEepLs,
B3auMo/ieiicTBUe Te, auddy3us, O6POYHOBCKOe JBMXKEeHHE, CTPOeHHUe >KUIKOCTeH
Y TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl TIPU HarpeBaHUU (0XJIaXK/IeHUH), TeIJIOBOe
paBHOBecue, UCIapeHue, KOHJeHcalys, IIaBjleHue, KpUCTa/yiu3alys, KUIleHue,
BJI&YKHOCTBb BO3/yXa, [OBBILIEHUE [JaB/IeHNs rasa [IPU ero HarpeBaHuu B 3aKpPBITOM
cocyle, CBs3b MeXAy IlapaMeTpaMM COCTOSHMSI Tasa B U30IIpoLieccax,
3JIeKTpU3aLUs TeJl, B3aUMO/JeCTBHE 3apsi/iOB;

OIHMChIBaTh MeXaHWYeCcKoe JBIDKeHWe, WCII0Jb3ysl (U3UUecKre BeJMUYMHBIL:
KOOpAUHATa, IyTh, [epemelleHue, CKOPOCTb, yCKOpeHue, Macca TeJja, CUJa,
VIMITY/IbC TeJla, KUHeTUYeCKasl SHeprus, NnoTeHLajbHas 3Heprus, MexaHudeckas
paboTa, MexaHWUecKas MOIIHOCTb; TIPM OMMCAHWU TIPABWIBHO TPAKTOBATh
¢u3nUecKuii CMBIC/T KCIO/b3yeMbIX BEJWYMH, WX O0003HAueHusi U eJWHULIbI,
HaxXOZUTb (POPMYJIbI, CBS3bIBAOLLME [aHHYIO (PU3NUECKYI0 BeMUMHY C [JPYTUMU
BeJINUMHAMUY;

OMUCHIBATH H3yUEHHbIE TeIUIOBble CBOMCTBA TeJ W TeIUIOBble SIBJIEHUS,
UCTO/b3ysl (pr3UuUecKre BeJWYMHBL: JlaB/leHHWe Trasa, TemrepaTypa, CpefHss
KUHeTHYeCKas SHeprus XaoTU4YeCKOoro ABHWKEHUS MOJIeKYJI, CpeJHeKBaJpaThuyHas
CKOPOCTb MOJIEKYJI, KOJIMYeCTBO TeIUIOThI, BHYTPeHHsisi 3Heprus, pabota rasa,
KO3(GULMEHT TI0/Ie3HOTO [IeMCTBUSI TEeIJIOBOTO [IBUTATe/isl; MPH OMUCAHUU
NPaBWIBHO TPaKTOBaTh (PM3MYECKUM CMBIC/I WCIO/Nb3YeMbIX BEeJIWUYMH, UX
obo3HaueHWss U e[WHULbl, HaXOAWUTb (POPMyJbI, CBSI3bIBAIOLME [AHHYIO
(Y3UUeCKY0 BeJIMUMHY C IPYTUMU BeJIMUMHAM;

OIMUCHIBATH U3yUeHHBIe 7IeKTPUUeCKHe CBOMCTBA BellleCTBa U 3JIeKTpUYeCKHe
siBJIeHUs (IIPOLIeCChI), UCIO0Jb3Ysl (U3NUYECKUe BeJMUYUHBIL: 3/1eKTPUUeCKUN 3apsf,
3JIeKTpHUYeCKOoe I10j1e, HalpsKEHHOCTD I10J1s1, [OTeHLUa/, pasHOCThb ITOTEHLIUA/IOB;
IIpU OMWCAHWUM TPaBWIBHO TPAaKTOBaThb (PU3WYECKUWA CMBIC MCIO0JIb3YeMbIX
Be/IMUMH, MX O00O03HAueHWs W eJUHUIIbI; YKa3biBaTb (DOPMYyJIbI, CBsI3bIBaOILIVe
JIlAHHYIO (PU3MUeCKYIO BeJIMUMHY C PYTUMU BeJIMYMHAMU;

aHa/IM3UpoBaTh (pU3NUecKHe IPOLeCChl U SIBJIEHUs, UCIO/b3ys (U3nUecKue
3aKOHBI Y NIPUHIIUIILL: 3aKOH BCeMUpHOro taroteHus, I, IT u III 3akonbl HbproTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HWMITYJ/bCa,
NIPUHLIAIT CYMepro3uLMd CWI, TMPUHLUII PaBHOIIpaBUA HHepLUa/IbHBIX CHUCTeM
OTCUéTa, MOJIeKY/IAPHO-KUHETUYECKYI0 TEeOpUI0 CTPOEHUs BellecTBa, ra3oBble
3aKOHBI, CBSI3b CpeJJHed KMHETUUeCKOW SHEePrvy TeIyIOBOrO JIBW)KEHUS] MOJIEKYJ C
abCoMOTHON TeMIiepaTypo, TepBbiii 3aKOH TePMOJAWHAMHUKH, 3aKOH COXPaHeHUs
9JIeKTPUYEeCKOro 3apsja, 3akoH KyjioHa, Ip¥ 3TOM pasauyarbh CJI0BECHYIO
(OpMyJ/IMPOBKY 3aKOHa, ero MareMaTH4yecKoe BbIpa)KeHUe U yC/IOBUS (TPaHMLIbI,
06s1acTH) IPUMEHUMOCTH;



OOBSICHSITH OCHOBHbIE TIPUHI[UIIBI  ZIEMCTBUS ~ MaIllMH, TpUOOpOB U
TeXHUYECKUX YCTPOWCTB; pa3inuaTh YCJIOBUSI UX 0e30racHOro MCIOJb30BaHUs B
TIOBCeTHEBHOM »KW3HM;

BBITIOJTHATh KCTIEPUMEHTHI TI0 HCCIeIoBaHUI0 (DU3NUECKUX SIBJIEHUN U
TIPOL[ECCOB C MCTIO/b30BaHMEM TMPSIMBIX M KOCBEHHBIX H3MepeHH, TpPU 3TOM
dbopMynvpoBaTth TipobsieMy/3ajjauy UM TUMOTe3y YueOHOro 3KCIepUMEeHTa,
coOupaTh yCTAaHOBKY W3 TMPEJIOKeHHOTO 00O0pYy/I0BaHUS, MPOBOJAWUTL OIBIT U
dhopMy/IIpOBaTh BHIBO/IbI;

OCYIIIeCTBJISITh MPsIMble ¥ KOCBeHHbIe U3MepeHusi (U3NUecKuX BeUUrH, MPU
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsi U HCII0/Ib30BaTh M3BECTHBIE
METO/TbI OIIeHKH TIOTPEeITHOCTeH N3MepeHUH;

WCC/IeoBaTh  3aBUCUMOCTH  MeXJTy  (PU3NUYeCKUMH  BeJMUMHAMU  C
WCTIO/Tb30BaHNEM TIPSIMBIX W3MepeHHul, MpPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢dbuKCcHpoBaTh pe3y/bTaThl TOJyUeHHOW 3aBUCUMOCTH (DU3WUYECKUX BeJUUYUH B
BU/ie Tabuil ¥ TpadrKOB, /iesiaTh BRIBOZBI TI0 Pe3y/ibTaTaM UCC/IeI0BaHuS;

cobsrofaTh mpaBuia 0e30MacHOro Tpy/a IMpY MPOBeJeHUH UCCIeJOBaHUN B
paMKax yueOHOro »3KCIlepUMeHTa, YyueOHO-MCC/ieZiloBaTeTbCKOM U ITPOEKTHOM
JesiITe/IbHOCTU C WCI0J/Ib30BaHHMeM H3MepUTe/IbHBIX YCTPOUCTB U /1abopaToOpHOro
00opy/10BaHus;

pelllaTh pacuyéTHble 3aZlaud C SBHO 3a/laHHOM (DU3UUYECKOW MOJebIo,
WCTIO/Tb3Ys (hr3nuecKre 3aKOHbI M TIPUHLIMITBI, Ha OCHOBe aHa/iM3a yC/IOBUS 3a/jauu
BbIOMpaTh (PU3MUECKYI0 MOJesib, BbIeNATh (hr3nuecKre BeIUUHMHBI U (HOPMYJIbI,
HeoOXoJuMbIe i1 eé pellleHus, TPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
TI0JTyUeHHOT0 3HaueHus (hU3UUeCKOi BeTMUNHB;

pelllaTh KaueCTBeHHbIE 3a/lauM: BLICTpAaUBaTh JIOTMUECKU HEeIPOTHBOPEUHBYIO
L[eMIOYKY pacCy)XleHh{ C Oropoi Ha H3yuyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nUecKre IBIeHUS;

WCTIO/Tb30BaTh  TIPW pellleHWM  yueOHBIX  3aJau  COBpeMeHHbIe
MHGOpPMaI[MOHHbIE TEXHOJIOTUU [I7Isl TIOWCKA, CTPYKTYPUPOBaHUsI, UHTepIpeTaluu
Y TIpej/icTaB/ieHys yueOHOM 1 Hay4HO-TIONy/IsipHOM MH(OpMaIyH, To/lydeHHON 13
Pa3TMYHBIX UICTOYHUKOB, KDUTHUECKH aHA/TM3UPOBAaTh T0TyUaeMyto HH(OopMaIuio;

TIPUBOJUTH TIPMMEPbI BK/IaJja POCCUMCKUX U 3apy0eKHBIX yUEHBIX-(OHU3UKOB B
pa3BuUTHEe HAayKW, OOBsSICHEeHWe TPOIIeCCOB OKPYJKaloIlero Mupa, B pPa3BUTHE
TeXHUKU U TeXHOJIOTUA;

HCTI0/Tb30BaTh TEOpeTHUeCKHe 3HaHWSA MO0 (PH3HKe B TOBCEIHEBHON >KHU3HU
aist obecrieueHus: 6e30rMacHOCTH TIpU oOpallieHny ¢ TipubopaMy ¥ TeXHUUeCKUMU
yCTPOMCTBAMU, [J/Isi COXpaHEHUs 3/J0POBbsI U COOJIFO[eHUsT HOPM 3KOJIOTUYECKOTO
TOBe/IeHHs1 B OKpYy»Katollleid cpefie;



paboTtatb B TpyIile C BbBIMIOJIHEHWEM pa3/UYHbIX COLMAIBHBIX pOJiel,
TJIaHUpPOBaTh paboTy TpyNmbl, palMOHA/NBHO pacrpefensaTb 00s3aHHOCTH U
TJIaHUPOBATh JIeSITe/IbHOCTh B HeCTAH/IAPTHBIX CUTYyalUsiX, afleKBaTHO OLIeHWBATh
BKJIaJl K&K/JOTO U3 YUYaCTHUKOB I'PYIITIBI B PellleHHe pacCMaTpUBaeMOoi TIpo0/ieMBbl.

K koHily oOyuenusi B 11 Kjacce rpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHE /I0/KHBI OTpaXkaTb COPMUPOBAHHOCTD y 00YyUarOIIUXCsl YMEHHUM:

JIeMOHCTPHPOBAaTh Ha TpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBAHUU
COBPEMEHHOM HAyUYHOW KapTHHbI MHUDPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTM, B MPAKTUYECKOU [AesiTe/IbHOCTH JItOZieM, 11eJIOCTHOCTh W €IMHCTBO
(dbu3rMuecKor KapTUHBI MUPa;

YUUTBIBaTh TpaHUlIbl TMPUMEHEHHsS W3YUeHHbIX (PU3NUECKUX MO/Jesen:
TOYEUHbIA 37IeKTPUYECKUM 3apsif], JIyd CBeTa, TOUEUHbIM UCTOUHHK CBETa, siZiepHast
MOJieJib aTOMa, HYK/JIOHHas MOJie/ib aTOMHOIO sifipa MpU pelleHud (rU3nuecKux
3a/1ay;

pacrio3HaBath (r3nUecKre siBjieHHs (ITPOLleCChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOUW (DM3UKU: 3/IeKTprUUecKasi TIPOBOJJUMOCTb,
TEeIJI0BOe, CBETOBOE, XMMHUUECKOe, MarHUTHOe JeHCTBUSI TOKa, B3aUMO/elCTBUE
MarHuTOB, SJ/IKTPOMarHUTHas WHAYKLUS, [JeUCTBMe MarHUTHOrO TIO/isg Ha
TIPOBOIHUK C TOKOM U [JBIDKYI[UHCS 3apsifi, 37eKTPOMarHUTHbIE KoOJie0aHUS |
BOJIHBbI, MPSIMOJIMHEMHOE pacrpoCTpaHeHWe CBeTa, OTpakeHWe, TMpeioM/IeHue,
uHTeppepeHusi, audpakuus W NoJspU3alys CBeTa, [AUCIepCHst CBeTa,
dboTtoanekTpuueckuii 3pdekT (poTo3aPdeKkT), CBeTOBOe /aBieHUe, BOSHUKHOBEHHE
JIMHEeWUYaToro CrekTpa aToMa BOJOpPO/ia, €eCTeCTBeHHass W WCKYCCTBEeHHasi
PaZiM0aKTUBHOCTB;

OMUCHIBAaTb M3y4YeHHble CBOMCTBA BelllecTBa (371eKTpUUeCcKHe, MarHUTHbIe,
ONTUYECKUe,  SJIeKTPUYECKYI0  MPOBOJAUMOCTb  pa3/MuHbIX  Cpell) U
3/IeKTPOMarHuTHbIe SIB/eHUs (TIPOLIeCChI), MCIOb3ys (U3NUeCKUe BeTUUYUHBI:
3JIEKTPUYECKUM 3apsifi, CW/a TOKA, 37IeKTPUUeCKOe HarlpsyKeHWe, 371eKTpUUYeCcKoe
COTIPOTHB/IEHWE, PAa3HOCTb TOTEHIIMAsIOB, JIEKTPOJBIKYILasi CWia, paboTa ToKa,
VMHAYKLUST MarHWTHOTO TMofsi, cuia Awmrepa, cwia JIopeHLla, WHAYKTUBHOCTb
KaTYILKH, SHeprusi 3JeKTPUYeCKOr0 W MAarHWTHOrO T0Jied, MepuoJi M 4acToTa
KonebaHuii B KojiebaTebHOM KOHType, 3apsif U CuJa TOKa B TIpoljecce
rapMOHUUECKHUX 3JIeKTPOMarHUTHLIX KojebaHul, (OKycHOe paccTosiHhe |
ONTHUYEeCKasi CW/a JIMH3bl, NP OMNWCAHWU TIPAaBUIBHO TPAKTOBAaTh (PU3WUYECKUU
CMBIC/T WCITO/Ib3YeMbIX BeJMUMH, WX 0003HaueHWs W eJWHMIIBI, YKa3bIBaTb
dbopmybl, CBsA3bIBAalOIME JaHHYI0 (U3MUECKyl0 BeJWUMHY C JpYTUMHU
BeJIMYMHAMUY;

OMUCHIBATb H3YUEHHble KBAaHTOBbIE SBJEHUS] W TMPOLIECChl, MCMOJIb3YS
(¢u3nyeckre BeTUUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, [JIMHA BOJHBI U



YyacToTa CBeTa, SHeprysi U UMITy/bC (DOTOHA, TIePUOJ, MOoypacraza, SHeprus CBsI3U
aTOMHBIX $i/Iep, TpPH OIMCAaHWW T[PaBUIbHO TPAKTOBaThb (DU3MUYECKUH CMBbICI
HCTIO/Tb3YEMBIX BeJIMUMH, WX 0003HAuUeHWS W eJWHUIIbI, YKa3blBaTh (HOPMYIIbI,
CBsI3bIBAIOIME [JIJaHHYH0 (U3UUECKYIH0) BeJMYMHY C [pPYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUYeCKOl Be/TMUUHBI;

aHa/IM3MPOBaTh (PU3MUECKUEe TPOLIECChl U SIBJIEHUS, MCIOJIb3Yys (PU3nueckue
3aKOHBbI Y TIPUHITUIIBLL: 3aKOH OMa, 3aKOHbI T10C/Ie/I0BaTe/TbHOTO U TapasiieibHOro
Coe/lMHEeHUs TIPOBOJIHUMKOB, 3aKOH [[Koynsi—/leHIla, 3aKOH 3/1eKTPOMAarHUTHOM
VHAYKIWY, 3aKOH NPSIMOJMHENHOr0 pacnpoCTPaHeHUs! CBeTa, 3aKOHbI OTPa)KeHUsI
CBeTa, 3aKOHbI Mpe/ioOM/IeHHs CBeTa, ypaBHeHMe ODuHIITelHa A1 GoTto3ddekTa,
3aKOH COXPaHeHMs SHepruu, 3aKOH COXpaHeHWsl UMIY/bCa, 3aKOH COXpaHeHUs
3JIeKTPUUECKOT0 3apsijia, 3aKOH COXpaHeHWsl MacCOBOT0O uuMcJja, MocTy/aThl bopa,
3aKOH Pa/IM0aKTUBHOIO Pacra/ia, Mpy 3TOM pa3inyaTh CJI0BECHYIO (hOPMY/IHMPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUs (TpaHMLbl, 00/1aCcTH)
TIPUMEHUMOCTH;

orpeJie/iSTh HallpaB/ieHUe BeKTopa WHAYKI[MYM MarHUTHOTO T0JIsi TIPOBOJHUKA
C TOKOM, Cuibl AMriepa U CyJibl JIopeH1]a;

CTPOUTb W OIMChIBaTh H300pa)keHWe, CO3JaBaeMoe TJIOCKMM 3epKajioM,
TOHKOM JIMH301;

BBITIOJIHATb 9KCIIEPUMEHThI 10 MCC/IeloBaHUI0 (DU3UUeCKUX SIBJIeHUW U
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMBbIX M KOCBEHHBIX W3MEDeHUW: MpU 3TOM
dopMynvpoBaTth TipobsieMy/3ajjauy UM TUMOTe3y YueOHOrO 3KCIepUMEeHTa,
coOupaTh yCTAaHOBKY U3 TMPeJIOKeHHOTO 00O0pYy/I0BaHHS, MPOBOJWUTL OIBIT U
(dbopMyMpoBaTh BHIBO/bI;

OCYILLeCTB/ISITh MPsIMble U KOCBEHHbIE M3MepeHUs] (PU3NUYeCKUX BeTMUWH, TIPU
3TOM BBIOMpATh ONTUMAJbHBIA CMOCOO W3MepeHUsi U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TIOTPeIIHOCTel U3MepeHu;

WCCeloBaTh 3aBUCHMMOCTH  (DM3UUECKMX BeJIMUMH C UCIO/b30BaHUEM
MPSIMbIX U3MEPEeHW: TPU 3TOM KOHCTPYWPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3yJibTaThl TMOJIyUeHHOW 3aBUCMMOCTUA (PU3MUYEeCKUX BeJWUYUH B BUZe TaOIUL] U
rpaUKoB, /iesiaTh BIBO/IBI TIO pe3yJ/ibTaTaM HMCC/e/l0BaHuS;

cobmoziaTh mpaBraa 06e30MacHOTO TPyZa TIPU MPOBeZeHUU MCC/Ie[loBaHUN B
paMKax yueOHOro »3KCIlepUMeHTa, yueOHO-MCC/ieZiloBaTeTbCKOM U TTPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHWeM H3MepUTe/IbHbIX YCTPOUCTB U /1abopaToOpHOro
o0opy/10BaHus;

pelllaTb pacuyéTHble 3aflaud C SIBHO 3aZlaHHOW (pU3UUeCKOW MO/esblo,
WCI0J1b3ys (hr3nUecKre 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHa/Iu3a yC/I0OBUS 3aJauu
BbIOMpaTh (PU3MUECKYI0 MOJesib, BbIeNATh (hr3nuecKre BelUUMHBI U (HOPMYIIbI,



HeoOXoJuMble i1 eé pellleHHs, TIPOBOAUTh PACUéThl U OLIEHWBATh PeasbHOCTh
TO/TyUYeHHOI 0 3HaueHus (pHU3n4eCcKol Be/IMUHHbI;

pelllaTh KaueCTBeHHbIe 33/lauk: BbICTPAUBaTh JIOTUUECKU HEMTPOTHBOPEUUBYIO
LIE[I0YKY PACCY>XIEeHUU C OMOpOM Ha U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U
dbu3rueckue siB/IeHNS;

WCTO/b30BaTh  TPU  pellleHMM  yueOHBIX  3aJau  COBpeMeHHbIe
vH(bOpMaI[MOHHbIe TeXHOJIOTUM JIJisl TIOMCKa, CTPYKTYPUPOBaHUsI, UHTepIIpeTaljun
Y TIpe/iCTaB/IeHHsI yueOHOW YW Hay4YHO-TIOMY/ISIPHOM MH(OPMALUH, TI0/TyUeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KDUTHUUECKU aHA/TM3UPOBATh M0yUaeMyr0 UH(pOpMaIuio;

OOBSICHSITH TIPUHLIATIBI  JIEMCTBUSI MaIllWH, TMPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/idyaTh yCJIOBUSI MX 0e3011aCHOr0 MCII0/Ib30BaHUs B TIOBCEIHEBHOM
YKU3HU;

TIPUBOJUTH TIPMMEPbI BK/IaJja POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(HU3UKOB B
pa3BUTHe Hayku, B 0OObsCHeHHe TpPOLIeCCOB OKDPY)Karolllero Mupa, B pa3BUTHE
TeXHUKH U TEXHOJIOTUA;

WCII0/Ib30BaTh TeOpeTUueckue 3HaHWs IO (u3vKe B TOBCEAHEBHOM >KU3HU
J71si obecrieueHus1 6€30MaCHOCTH MpU 00palljeHuy ¢ TIPUOOpamMu U TeXHUUeCKUMH
yCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0pPOBbsl U COOJIIO[ieHUs] HOPM 3KO0JIOTUYEeCKOTO
TOBe/leHHs1 B OKpY»Katollleid cpejie;

paboTatb B TpyIIle C BBIIOJIHEHHEM pa3/UUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboTy TpyNMbl, palMOHA/NLHO pacrpefensTb O00s3aHHOCTH U
TJIaHUPOBATh JleATe/TbHOCTh B HeCTaHZAPTHBIX CUTYalUsX, afleKBaTHO OL|eHUBATh
BKJIaJl K&K/JOTO U3 YUaCTHUKOB I'PYIITIBI B PellleHHe pacCMaTpUBaeMOM Ipo0/IeMBbI.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
KosinuecTBo yacos OJIEKTPOHHbIE
HaumeHoBaHue pa3/e/ioB U TeM (mudpossbie)
Ne o/ Koutposbhbie | IIpakTnuecku
MporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI e padoThI
pecypchl
Pazgen 1. PU3NKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmoTeka [IOK
1.1 ®usrKa U MeTO/Ibl HAYUHOT' O TTO3HAHUS 2 hitps://m.edsoo.rw/7fA1bE72
Wtoro no pazpeny 2
Pa3zpen 2. MEXAHHUKA
bubnuoreka IIOK
21 Kuremariika > https://m.edsoo.ru/7f41b{72
bubmoTeka LIOK
2.2 Huramika 7 https://m.eds0o.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmiorexa OK
https://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 18
Pazgen 3. MOJIEKYJ/IAPHASA ®V3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYIIPHO-KUHETUYECKOU 9 1 bubmmoreka IIOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnuoreka IIOK
32 OCHOBBI TePMOAHHAMHUKH 10 1 https://m.edsoo.ru/7f41b{72
33 ArperaTtHble COCTOSIHUS BellleCTBa. 5 bubmmoreka IIOK

®da30BbIe rnepexobl

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




Wroro no paspeny

24

Paszpen 4. DJIEKTPOJJUHAMMUMKA

4.1 O/IeKTpoCTaThKa 10 Bubmmorexa TTOK
https://m.edsoo.ru/7f41bf72
40 [ToCTOSIHHBIN 3/1€eKTPUYEeCKUM TOK. TOKH B 12 Bubmioreka LIOK
’ pas/IMUHBIX Cpesax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KosinuecTBo yacos J/IeKTPOHHBIE
HaumeHoBaHue pa3jeioB U TeM (uudposBbie)
Ne /m KonTtposibHblie | IIpakTuueckue
nporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoTsI padoThI
pecypchl
Pazpen 1. OJIEKTPOJJUHAMUKA
11 MarsuTHoe 11o71e. 71eKTpOMarHyuTHast 15 1 3 Bubmioreka IIOK
' UHIYKLYS https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15
Paspen 2. KOJIEBAHUWSA 11 BO/IHbBI
MexaHuueckyre U 3JIeKTPOMarHUTHbIE Bubmoteka IIOK
21 10 1
Kosie0aHUs https://m.edsoo.ru/7f41c97c
99 MexaHuyeckue U 3/1eKTpOMarHUTHEIe 9 1 bubnuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Orntrka 15 3 Bubmiotexa OK
https://m.edsoo.ru/7f41c97¢c
Wtoro no pazpeny 34

Pa3gen 3. OCHOBBI CITEIIAJIbHON TEOPUN OTHOCHUTE/IbHOCTH

31 OCHOBBI crieljuaIbHOU TeOpUMn 5 1 bubmmoreka IIOK
OTHOCUTETLHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 O/1eMeHThbl KBAHTOBOM ONTUKHU 7 Brbmorexa [IOK

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




bubmmoreka IIOK

4.2 CtpoeHue aToma 6
https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE 171p0 5 Bubnmorexa TIOK
https://m.edsoo.ru/7f41c97¢c
Wtoro no pa3zpeny 18

Paszpgen 5. 9JIEMEHTBI ACTPOHOMMUWHA 1 ACTPODPU3UKH

5.1 OneMeHTbl aCTPOHOMMHM U acTpPO(H3UKU 7 ngg;gf:;;gﬁ};mlcgk
Wtoro no paszemny 7
Pa3pen 6. OBOBIIAROIIEE ITIOBTOPEHUE

6.1 O6o6mmaroriiee MOBTOpeHHEe 20 ﬁgffg;i?:g;gﬁ};mlcgk
Wtoro no paspeny 20
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonunuyecTBo yacos J/IeKTPOHHBbIE
Ne aTa nudposbie
Tema ypoka Bcer | KoHTp IIpakT A op
n/n u3yuyeHusi | oOpa3oBaTe/bHbIE
0 padoThI padoThI
pecypchbl
1 dusrka — Hayka o rnpupoge. HayuyHble MeTO/bI 1 03.09.202 Bubmorteka IIOK
TI03HAHUSI OKPY’KakoIL[ero Myupa 6 o https://m.edsoo.ru/ff0c32e2
Posnb 1 MecTo ¢ur3MKKU B popMUpOBaHUMN
2 COBpEMEeHHOU c}tl)a YHOU an)l EI/IHIFI MUpa, B 1 03.09.202 Bubmiorexa OK
P . y P UP ’ o https://m.edsoo.ru/ff0c33e6
NIPaKTUUeCKOU J1eTe/IbHOCTH JII0/ler 6
Mexanuueckoe gBrxeHre. OTHOCHUTe/IbHOCTh
bubmoTeka LIOK
3 MeXaHU4eCcKoro AswxkeHus. [lepemelienue, 1 10.09.202
https://m.edsoo.ru/ff0c3508
CKOPOCTb, YyCKOPEHUe 6
4 PaBHOMepHOe npsIMO/IMHENHOE JBUKEeHHEe 1 10.09.202 Bubmaotexa OK
6 https://m.edsoo.ru/ff0c3620
bubmmoreka IIOK
P 7 1 17.09.202
5 aBHOYCKOpeHHOe NPSIMOIMHEWHOEe [IBUKeHUe ; hitps://m.edsoo rw/ff0c372e
CBo0O LY 0
6 BOOO/IHOE TIa/ieHre. Y CKopeHre CBOOOHOTO0 1 17.09.202 bubmuoreka LIOK
rnajeHus 6 https://m.edsoo.ru/ff0c39cc
K 7 .
- PUBOJIMHENHOe [BUKeHue. [IBrkeHue 1 24.09.202 Bbubmioreka LIOK

MaTepHaﬂbHOﬁ TOYKHU I10 OKPY>XHOCTHU

6

https://m.edsoo.ru/ff0c3ada




[MTpuHLMT OTHOCKTENTBHOCTH ["anmusest.

bubmmoreka LIOK

. 7 24.09.202
8 NuepranbHble cucTeMsl oTcueTta. [1epBblil 3aKOH 09.20 hitps://m.edsoo.ru/ff0c3bes
HeroToHa 6
9 Macca tena. Cua. [IpyHLMI Cyniepro3vLiuu CUJIL. 01.10.202 bubmmoreka LIOK
BTtopoii 3akoH HeroTOHa 17151 MaTepuaibHOW TOUKH 6 o https://m.edsoo.ru/ff0c3be8
. Bubmioreka LIOK
01.10.202
10 Tpetuit 3akoH HbrO0TOHA /17151 MaTepUa/IbHbIX TOYEK : hitps://m.edsoo.ru/ff0c3bes
1 3aKOH BCeMUPHOro TaroteHus. Cua TsyKeCTH. 08.10.202 Bbubmoreka LIOK
[TepBasi KocMHyeckasi CKOpOCTb 6 o https://m.edsoo.ru/ff0c3d00
bubmmoreka IIOK
12 C .3 I'yka. B 08.10.202
1718 YHPYTOCTH. SaKOH L yKa. bec Te/d 5 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koa¢pduuyent tpenus. Cuna
13 COTIPOTUBJ/IEHHUS MIPU JABVW)KEHUU TeJla B XKUAKOCTU 15.10.202 Bubnmorexa TIOK
P PHA A o https://m.edsoo.ru/ff0c3f76
WY rase 6
[TocTtynaTenbHOe U BpalaTeabHOe JABMKEHNE
) Bubmioreka IIOK
14 abcomoTHO TBEPAOTO Tesla. MoMeHT cubl. [1neuo 15.10.202
. https://m.edsoo.ru/ff0c41a6
CUJ/IbI. Y CJIOBUSI PaBHOBECHSI TBEPAOIO Tesa 6
Nmnynbc MaTepuasbHOW TOUKH, CUCTEMBI
15 MaTepUasbHbIX TOUeK. IMIyibC crsibl. 3aKOH 22.10.202 Bubmmorexa TTOK
P ' y ' o https://m.edsoo.ru/ff0c43d6
COXpaHeHUs1 UMITy/IbCa. PeakTUBHOe [IBU)KEHUe 6
Pabota 1 MoIIHOCTE cuibl. KuHeTHueckast SHeprus
o bubmioTeka LIOK
16 MareprasbHON Touku. Teopema 006 n3mMeHeHHUN 22.10.202
- https://m.edsoo.ru/ff0c4502
KUHETUUeCKOU SHepruun 6
17 [ToreHumanvHas sHeprus. [loTeHUManbHast SHePrys bubmioTeka LIOK




ynpyro feopMHUpOBaHHOM MPYKUHBI.

05.11.202
[MoTeHLManbHasE SHEPTHsS Tesla BOJIM3U TOBEPXHOCTH 6 https://m.edsoo.ru/ff0c461a
3emnu
[ToTeHanbHbIe ¥ HeMOTeHLHaIbHbIe CUibl. CBS3b
18 paboThI HEMOTEHIUAIBHBIX CHJT C U3MEeHEeHHEM bubmmoreka LIOK
MeXaHWUYeCKON SHepPruy CUCTeMBI TeJl. 3aKOH 0511.2026 | https://m.edsoo.ru/ff0c478c
COXpaHeHUs1 MeXaHWUYeCKON SHepruv
JlaboparopHast paboTa «ViccieqoBaHue CBSI3U paOOTEI
19 CHUJIbI C U3MEeHeHHeM MeXaHUUeCKOW SHepruM Teja Ha 12.11.202
TpUMepe pacTsPKeHHs Ppe3MHOBOIO JKI'yTa» 6
20 KonTtposnrHast pabora no Teme «KuHeMaTHKa. 12.11.202 Bbubmorteka IIOK
vHamuKa. 3aKOHBI COXpAaHEHHSI B MeXaHUKe» 5 o https://m.edsoo.rw/ff0c4b74
71 OCHOBHBI€ MOJIOXKeHUSI MOJIeKY/ISIPHO-KUHETUUeCKOM 19.11.202 bubmmoreka IIOK
Teopuu. BpoyHoBckoe apwkenue. [Iuddysvs 6 o https://m.edsoo.ru/ff0c4dc2
XapakTep JBWKeHUs U B3aUMOJEeUCTBUS YaCTUL]
22 BellecTBa. Mo/iesi CTPOeHHsI Ia3oB, XUAKOCTeH U 19.11.202
TBEP/bIX TeJl 6
Macca monekyn. KonnuecTBo BelliecTsa.
23 Y B 26.11.202
[TocTosiHHast ABorazpo 6
TeruioBoe paBHOBecue. TemniepaTypa U eé
24 P PaTyP 26.11.202
nsMepenue. [IIkana temneparyp Llenscus 6
. bubmmoreka IIOK
25 Npeansueiii ras B MKT. OcHoBHOe ypaBHeHre MKT 03.12.202 nomorexa I

6

https://m.edsoo.ru/ff0c4fde




AbcomoTHas TemriepaTypa Kak Mepa cpefiHeil

N bubmmoreka LIOK
2 . .12.202
6 KUHETU4eCKOU SHepruu ,E[BI/I)KQHI:IH MOJIEKYJI 03 0 https://m.edsoorw/ff0cs 1 1e
YpasHenue MeHjesneeBa-KnaneiipoHa 6
27 3akoH [JanbToHa. ['a30Bbie 3aKOHbI 10.12.202
6
JlabopaTopHasi pabota «/cciefoBaHie 3aBUCUMOCTH
28 MeJX/ly TlapaMeTpaMu COCTOSTHHS Pa3peXkKeHHOr 0 10.12.202
rasa» 6
79 W3omporjeccel B ujieaibHOM rase M UX rpaguyeckoe 17.12.202 Bubmioreka IIOK
Tpe/iCTaB/IeHKe 6 o https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 5HEprusi TepMOIMHaMUYeCKOU CHCTEMBI
30 U Cr1ioco0bl eé n3MeHeHUst. Ko/imuecTBO TemIOThI U 17.12.202 Bubmioreka LIOK
paboTta. BHyTpeHHsIs1 SHEePrUsi 0IHOATOMHOI'O 5 o https://m.edsoo.ru/ff0c5952
W/lea/IbHOTO rasa
31 Buppe! Tenionepenaun 24.12.202 Bu6nmorexa TIOK
6 https://m.edsoo.ru/ff0c5c36
39 Y penbHas TeryioéMKOCTb BelljectBa. KomuuecTso 24.12.202 Bbubmoreka IIOK
TEIJIOThI IIPU Terionepeaue. ArabaTHbIN MPOLIeCe 5 o https://m.edsoo.ru/ff0c5¢36
13 [TepBrIii 3aKOH TEPMOZAVHAMUKH U €ro IPUMeHeHe K 14.01.202 Bubmioreka IIOK
M30IIpoLieccam ; o https://m.edsoo.ru/ff0c5efc
Heo6 .B %
34 eo0bpaTUMOCTh MPOLeCCOB B pupoe. Bropou 14.01.202 bubnumoreka LIOK

3dKOH TePpMOJAWMHAMHKHN

7

https://m.edsoo.ru/ff0c6230




bubmmoreka IIOK

35 [Tpunuun geiicteus U KIT/I TeryioBoit MalliiHbI i 1.01.202 https://m.edsoo.ru/ff0c600
36 Hwukn KapHo u ero KIT 21.01.202
7
37 OKojornyeckye mpobeMbl TeTI03HepreTHKH 28.01.202
7
38 O6o6maroiuit ypok «MovieKysipHasi hr3uKa. 28.01.202 bubmmoreka IIOK
OCHOBBI TEPMO/JTUHAMUKI» 7 o https://m.edsoo.ru/ff0c6938
39 KonTtposnpHast paborta no Teme «MoJieKy/isipHast 04.02.202 bubmmoreka LIOK
¢u3rka. OCHOBBI TEPMOJMHAMUKI» ) o https://m.edsoo.ru/ff0c6a50
40 [Tapoobpa3oBaHue u KoHZeHcalus. VicnapeHue u 04.02.202 Bubmioreka IIOK
KUTIeHue 7 https://m.edsoo.ru/ff0c63b6
41 AGcooTHas ¥ OTHOCHTE/TbHAsK BJIAXKHOCTh BO3/yXa. 11.02.202 bubmmoreka IIOK
HacelIimieHHbIi map . o https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpucrannuueckue U amop(dHbie Tena.
42 AHW30TpONUs CBOWCTB KpUCTALIOB. JKuakue 11.02.202 Bubmmorexa TTOK
P P s o https://m.edsoo.ru/ff0c65f0
KpucTtasibl. CoBpeMeHHbIe MaTepuabl 7
43 [InaBnenue v KpyUcra/MsaLys. Y genbHas Teriora 18.02.202 bubmmoreka LIOK
riaBneHus. Cybmimarius - o https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TeryioBoro bamaHca Bubmoreka LIOK




18.02.202
7

https://m.edsoo.ru/ff0c6820

OnekTpr3auys Tesl. DJeKTpUUeCcKui 3apsg. [Isa Buga

bubmmoreka LIOK

45 25.02.202
3/IGKTPUYECKUX 3apsALi0B 7 https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKY, IU3/IEKTPUKU U MTOTYTIPOBOJHUKHY. 95.02.202 Bubmioreka LIOK
3aKOH COXpaHeHUsI 3JIEKTPUUECKOT0 3apsi/a 7 o https://m.edsoo.ru/ff0c6bcc
47 BsaumogeiictBre 3apsaoB. 3akoH KysoHa. 04.03.202 bubmmoreka LIOK
ToueuHbIN 3/1IeKTPUYECKUN 3apsi]] 7 o https://m.edsoo.ru/ffOc6ce4
Hanpspk@HHOCTB 3/1eKTpryeckoro rnoJs. Ipuanun
N bubmoTeka IIOK
48 CyTepIIO3ULIUU 3/IeKTPUUYeCKUX Iosiel. JInnuu 04.03.202
. https://m.edsoo.ru/ff0c6df2
HaIpsOKEHHOCTU 7
49 PabGoTa CusI 3/1eKTPOCTaTHUeCKOTO TM0JIst. TToTeHIraIt. 11.03.202 bubmmoreka LIOK
Pa3sHOCTb TOTEHI[HAJIOB ; R https://m.edsoo.ruw/ff0c6f00
=0 [1poBOAHUKY M IUSJIEKTPUKU B 3JIEKTPOCTaTUYECKOM 11.03.202 Bubmioreka IIOK
rioJie. [JnsekTpudeckasi IpOHUL[AeMOCTh 7 o https://m.edsoo.ru/ff0c7018
51 OneKTpoéMKoCTb. KoHzeHcaTtop 18.03.202 Bubmmorexa TTOK
. https://m.edsoo.ru/ff0c7126
52 OJIeKTPOEMKOCTD IJIOCKOT0 KOHZIeHCaTopa. DHeprus 18.03.202 bubmmoreka IIOK
3apspKeHHOI'0 KOHZIeHCaTopa 7 o https://m.edsoo.ru/ff0c72c0
53 JlaboparopHast paboTa "V3mMepeHue 3/1eKTPOEMKOCTH
KOHZleHcaTopa" 25.03.202




[MpuHLMM JeiiCTBUS U IPUMeHeHNe KOH/IeHCaTOPOB,
KOIMPOBA/ILHOIO arrapara, CTpyWMHOr o IpyUHTepa.

54 25.03.202
OnekTpocTaTiyeckas 3alura. 3aseM/ieHue 7
3/IEKTPOTIPUOOPOB
OneKTpUYeCcKuil TOK, yC/I0BUSI €r0 CyL|eCTBOBaHHSI.
55 [TocTosiHHBIN TOK. Cuila ToKa. HaripsbkeHue. 08.04.202
Cornporusrenue. 3aKkoH OMa [/ yyacTKa Lielnu 7
[TocnenoBarensHOe, MapasienbHOe, CMelLlaHHOe Bub 1OK
nbnvoTeka
. . 08.04.202
56 coeqHEHHe TTPOBOAHUKOB. JTabopaTopHast paboTa 0.5 hitps:/m.edsoo. r/FOCT4E0
«/I3yuyeHre CMeLLIaHHOT0 COeJUHEHUS PE3UCTOPOB» 7
£ PaboTa 1 MOIITHOCTb /IeKTPUUECKOT0 TOKA. 3aKOH 15.04.202 bubmmoreka IIOK
Ibxoyns-JleHia . o https://m.edsoo.ru/ff0c7838
3akoH OMa /17151 TOJTHOM (3aMKHYTOM) 3/1eKTPHUUeCKOr
cg 1ierti. Kopotkoe 3aMbikanue. JTaboparopHast paboTa 0.5 15.04.202 bubnuoreka LIOK
«M3mepenne DJIC UCTOYHMKA TOKA U €ro ' ; o https://m.edsoo.ru/ff0c7ae0
BHYTPEHHET0 COTIPOTHBJIEHUSI»
Pe3epBHbIit ypok. KoHTposibHast paboTa 1o Teme
59 "DnekTpoguHamuKa" / Bcepoccuiickasi mpoBepoyYHast 22.04.202 Bubmmorexa TIOK
POoA P pOBep o https://m.edsoo.ru/ff0c8c56
pabora 7
60 O60061aroIi YPOK «DJIeKTPOJMHAMUKA» / 99 04.202 bubmuoreka LIOK
Bcepoccuiickast mpoBepouHast paboTta - o https://m.edsoo.ru/ff0c88be
OneKTpOHHas MPOBOJUMOCTb TBEPAbIX MeTasl/IoB.
61 3aBUCHUMOCTb COMPOTUB/IEHUSI META/VIOB OT 29.04.202
TeMIiepaTypbl. CBepXnpoBOgUMOCTb 7
62 OneKTpUuecKkuii TOkK B Bakyyme. CBoiicTBa




3JIEKTPOHHLIX ITYUYKOB

29.04.202
7

[TonynpoBOAHUKH, MX COOCTBEHHAas ¥ TIpUMeCHast

N bubmoreka 1IOK
63 NpoBOAUMOCTb. CBOUCTBA p—N-Tlepexoja. 1 06.05.202 hitos://m.edsoo./ff0c84ae
[TosyTIpOBOTHUKOBBIE PUOOPEI 7
DneKTpUYeCcKuii TOK B paCTBOpax M pacrijiaBax
64 3JIeKTPOJIUTOB. DJIEKTPOJIUTUYECKAas AUCCOLaLIUs 1 06.05.202 Bubmmorexa TIOK
P ' P A HHatiL. o https://m.edsoo.ru/ff0c82ba
DJIEKTPOJTU3 7
65 OnekTpyUuyecKuii TOK B razax. CaMmoCTOSITe/IbHBIN U 1 13.05.202 Bbubmoreka IIOK
HecaMmoCTOsITe/IbHBIHN pa3psig. MosnHus. [Tna3ma ; o https://m.edsoo.ru/ff0c84ae
OneKkTpuuecKue MpUOOPBI U YCTPOMCTBA U UX
bubmioTeka LIOK
66 rpakThuyecKoe rpuMmeHeHuve. [IpaBuia TeXHUKU 1 13.05.202
https://m.edsoo.ru/ff0c86fc
Oe3omacHoOCTH 7
KonTponbHast paboTa 1o TeMe «37eKTPOCTaTHKa.
. . bubmoTeka 1IOK
67 ITocTosIHHBIM 371€EKTPUYECKUU TOK. TOKH B 1 20.05.202
https://m.edsoo.ru/ff0c8a8a
Pa3/IMYHbIX Cpefax» 7
68 PesepBHbIii ypok. O6o001matommuii ypok o temam 10 1 20.05.202 Bbubmoreka IIOK
KJacca - https://m.edsoo.ru/ff0c8f6c
OBHIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KJIACC

Ko/muecTBo
JJ/IeKTPOHHbIE
N 4acoB Nara {bpossre
0 T 171 BbI
Tema ypoka Kontp ITpak
n/n u3yueHHus | oOpa3oBaTe/bHbIE
Bcero | pa6o Tpabo
pecypchbl
ThbI ThI
[TocTosiHHBIE MarHUTHI U UX B3aUMO/IeHCTBHE.
1 MarnuTHoe 1osie. BeKTop MarHUTHOM UHAYKLWU. JINHUM 1 01.09 Brbmorea LOK
. ' P AYKLHH, ’ https://m.edsoo.ru/ff0c9778
MarHMTHOW UHAYKLAN
9 MarHuTHOe 1oJie MPOBOJHKKA C TOKOM. OnbIT OpcTe/a. 1 03.09 bubmoreka LIOK
B3aumogeiicTBue MPOBOSHUKOB C TOKOM ’ https://m.edsoo.ru/ff0c98fe
3 JlabopatopHasi paboTa «/3yueHrie MarHUTHOTO TIOJISI 1 1 04.09 Bubmoreka IJOK
KaTYLLIKU C TOKOM» ’ https://m.edsoo.ru/ff0c98fe
[eiicTBMe MarHUTHOT'O TOJIs1 HA POBOJHUK C TOKOM.
4 Cuna Amnepa. JlabopaTtopHasi pabota «VcciemoBanue 1 1 08.09 Bubmorexa [OK
. pa. patopHas p a ' https://m.edsoo.ru/ff0c9ac0
[IeACTBUS OCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM»
[eiicTBYe MarHUTHOT'O TOJIS1 HA [JBHKYLLYIOCS
5) 3apspkeHHYto yactuily. Cusa JlopeHia. Pabora cusib 1 10.09 Bubmorexa OK
P Y W perta. ' https://m.edsoo.ru/ff0c9df4
JlopeHija
6 [ToBTOpEHKe n3yueHHOro Marepuasa. Pelienue 3azau 1 11.09
OJieKTpOMarHuTHas UHAYyKLus. [1oToK BekTOpa
7 MarHuTHOM UHAYKuuKU. 31C nHAYKUMA. 3aKOH 1 15.09
3JIeKTPOMarHuTHOW MHAyKumnu Papazes
3 HaripaBiieHue UHAYKLMOHHOIO TOKA. 3aKOH 1 17.09
3/71eKTPOMAarHMTHOM UHAYKLMK Dapajest ’
9 JlabopatopHasi pabota «VccnenoBaHye siBIeHUS 1 1 18.09 Bbubmoteka LIOK
3/71eKTPOMAarHUTHOW UHAYKLIUN» ' https://m.edsoo.ru/ff0ca150




10 [ToBTOpEHMe H3yueHHOr0 MaTepuasa. PelieHne 3azau 22.09
NuaykTuBHOCTB. ABIeHMe caMouHAYKIuU. D1C
11 CaMOWH/AYKLW. DHePrusi MarHUTHOIO 110J1 KaTYLLIKU C 24.09 Bubmaorexa [JOK
AYKRIH. P y ' https://m.edsoo.ru/ff0ca600
TOKOM. J/IEKTPOMarHUTHOE T10J1e
TexHHUueCcKre yCTPOWCTBA U UX NIPUMEHEeHue:
1 TIOCTOSIHHbIe MarHWThI, 3/IeKTPOMAarHUThI, 25 09
3J1eKTPO/BUraTe/ b, YCKOPUTE/H 3/IeMeHTapHbIX YaCTUL], '
WH/YKLIMOHHAas I1eYb
13 [ToBTOpEHKe U3yueHHOI0 MaTepuasa. PelieHre 3a5au 29.09
14 O6o01arotuil ypok «MarHuTHOe Toe. 01.10 Bbubmmoreka LIOK
OJIeKTPOMarHUuTHasi UHAYKLYS» ’ https://m.edsoo.ru/ffOcab82
15 KonTposbHas paboTa 1o TeMe «MarHuTHoe TIoJie. 02.10 bubmoreka LJOK
OJIeKTpOMarHuTHast UHAYKLYS» ' https://m.edsoo.ru/ff0cad58
16 CBo0Oo/iHbIe MeXaHUUECKHe KoieOaHus. 06.10 Bubmoreka LIOK
' https://m.edsoo.ru/ff0caf06
17 F'apMoHnueckue KosebaHus. Y paBHeHe TaDMOHUYECKUX 08.10
Kosiebanwii. TIpeBpalijeHye SHepriun '
18 [ToBTOpEHKe U3yueHHOr0 MaTepuasa. PerieHuve 3ajau 09.10
JIaboparopHas pabota «/ccnenoBaHye 3aBUCUMOCTH
19 repro/ia Masibix KoseGaHui Tpy3a Ha HUTH OT J/TUHBI 13.10
HWUTH U MacChl rpy3a»
KonebatenbHeiii KOHTYp. CBOOOHBIE
20 3/IEKTPOMAarHUTHbIe KOie0aHUs B U/leaTbHOM 15.10 bubmmoreka IIOK
KosiebaTesTbHOM KOHTYpe. AHAIOTHST MEeXY ’ https://m.edsoo.ru/ff0cb820
MeXaHU4YeCKUMHU U 37IeKTPOMAarHUTHBIMU KOJleOaHUSIMU
21 IToBTOpEHMe M3yueHHOrO MaTepuasa. Peiienue 3azau 16.10
22 ®opmysa TomcoHa. 3aKOH coXpaHeHUsl SHepruu B 20.10 bubmoteka LIOK




n/lealbHOM Kosie0aTelbHOM KOHTYpe

https://m.edsoo.ru/ff0cb9c4

[pencraBieHye 0 3aTyXamOIUX KOeOaHHUSIX.

bubmoTeka LIOK

23 BeiH eHHble MeXaHUJecKue KosiebaHusi. Pe3oHaHc. 22.10
YA https://m.edsoo.ru/ff0cbb86
BBIHY>K/IeHHbIe 37IeKTPOMarHUTHBIE KOjie0aHMs
[TepemeHHbIM TOK. CUHYCOW/IaTbHBIN MlepeMeHHbIN TOK.
24 MouHOCTh IepeMeHHOro ToKa. AMIUIUTYHOe U 23.10 Bubmaorexa [JOK
o P ' A ' https://m.edsoo.ru/ff0cbd34
JIeACTBYOLLlee 3HaUeHUe CUJIbI TOKAa U HalpsKeHUs!
75 Tpancgopmarop. [Ipor3BoacTBO, Nepesava U 05.11
noTpebieHre 371eKTPUUeCKOUN SHeprun '
YCTpOUCTBO M NpakTUYeCKoe MpUMeHeHUe
26 3/1eKTPUUECKOr'0 3BOHKA, FeHepaTopa [epeMeHHOro TOKa 06.11 Brbmorexa LOK
P ’ patopa fep ’ ’ https://m.edsoo.ru/ff0cc324
JIMHUY 371eKTporiepeziay
OKO/I0rMuecKre pUCKU NPy NIPOU3BO/CTBE
27 371eKTpo3Hepruu. KysbTypa UCIroib30BaHUs 10.11
3/IeKTPO3HEPryy B NIOBCEJHEBHOM >XHU3HU
28 IToBTOpEHMe M3yueHHOrO MaTepuasa. Pemienue 3azau 12.11
MexaHnyeckye BO/IHbI, yCJI0BUSL paClipOCTPaHeHHs.
29 [Teproz. CKOpOCTb pacipoCTpaHeHUs U JIJIMHA BOJHBI 13.11 Brbmorexa LIOK
PHOZ. P pacrpoctp & ' ' https://m.edsoo.ru/ff0cca54
[TonepeuHsle ¥ NPOZO/IbHBIE BOJIHbI
30 3ByK. CKOpOCTh 3ByKa. ['pOMKOCTB 3ByKa. BbicoTa TOHa. 1711 bubmmoreka IIOK
TemOp 3ByKa ’ https://m.edsoo.ru/ff0cccOc
31 OneKTpOMarHUTHbIE BOIHBI, UX CBOMCTBA U CKOPOCTb. 19.11 bubmoteka LIOK
[ITkasma 3/1eKTPOMarHUTHBIX BOJIH ’ https://m.edsoo.ru/ff0ccfe0
39 [IpyHLMIIBI paIMOCBSA3U U TenleBrUieHus. Passutue 20.11
CpeJiCTB CBs3u. Payosokarus ’
33 IToBTOpEHMe H3yueHHOr0 MaTepuasa. PellieHne 3azau 24.11
34 KontposeHast pabota «KosiebaHust ¥ BOHBD» 26.11 Bub6moreka LIOK




https://m.edsoo.ru/ff0cc6f8

35 [IpsiMonMHeNHOe pacrpoCTpaHeHre CBeTa B OJHOPOJAHOU 9711 BbubmmoTeka LIOK
cpegie. ToueuHblld MCTOUHMK CBeTa. JIyu cBeTa https://m.edsoo.ru/ff0cd350
36 OtpakeHue cBeTa. 3aKOHbI OTpakeHUs CBeTa. 01.12 bubnuoreka LIOK
[MTocTpoenHue n3006paXkeHUH B TVIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
37 [Ipenomnenvie cseta. IloHOe BHyTpeHHee OTpakeHue. 03.12 bubnuoreka IIOK
[IpenenbHBIN YTO/ MOTHOTO BHYTPEHHEr0 OTpaXkeHUst https://m.edsoo.ru/ff0cd7f6
n JlaboparopHasi paboTa «l3MepeHMe roKa3aress 04.12 bubmmoreka IIOK
TIPeJIOMJIEHUS CTeK/Ia» https://m.edsoo.ru/ff0cd67a
39 JIun3bl. [TocTpoeHre N300pa’keHUH B JIUH3E. 08.12 bubnmoreka IIOK
https://m.edsoo.ru/ff0cddle
40 dopmyJia TOHKOM JIMH3BI. Y Be/IM4YeHre JIMH3bI 10.12
41 Pemmenue 3amau 11.12
42 JlaboparopHast pabota «lcciiefjoBaHye CBOMCTB 15,12
M300paKeHUH B JIMH3AX»
43 Hucniepcusi ceeta. CnoxkHbINM coctaB bemnoro ceta. LIBer. 17.12
JlaboparopHasi pabota «HabJroeHue JUcTiepCcry CBeTa»
44 WHTepdepeHLys cBeTa. 18.12 bubmoteka LIOK
https://m.edsoo.ru/ff0ced22
45 Oudpaxius cBeta. [JudpakiioHHas peliéTka 22.12
46 IToBTOpEHME M3yUueHHOTr0O MaTepuasa. Pelienune 3amau 24.12
47 [ToriepeuHocThb CBeTOBBIX BOJH. [lonsspusanus ceera 25.12 ngs?;;?:(iigﬁgfmfme
48 OnTuueckuie TPUOOPHI M YCTPOKCTBA U YCIOBHUS UX 291
6e30macHOT0 MPUMEeHEeHHSI
49 [ToBTOpEHKe U3yueHHOr0 MaTepuasa. PerieHuve 3ajau 12.01
50 I'paHuL{bl TPUMEHUMOCTH K/IaCCUYeCKON MeXaHUKH. 14.01.27 bubmoteka LIOK




[TocTynaTel cielasbHOW TEOPUU OTHOCUTEBHOCTH

https://m.edsoo.ru/ff0cf862

51 OTHOCUTEIBHOCTE OJJHOBPEMEHHOCTU. 3aMe/lJieHue 15.01.27 bubnuoreka LIOK
BpeMeHHU U COKpalljeHue [/IMHbI https://m.edsoo.ru/ffOcfa42

59 OHeprusi ¥ UMITy/IbC PeIATUBUCTCKOM YacTULbl. CBsI3b 19.01.97 bubnuoreka IIOK
MacChl C SHeprueu U UMMyJIbCOM. HePIusi MoKost https://m.edsoo.ru/ff0cfc68

53 [ToBTOpEHKe U3yueHHOI0 MaTepuasa. PelieHre 3a5au 21.01

54 KourpospHast pabota «Ontrika. OCHOBBI CrIeL{aIbHOM 2201 Bubmoreka IIOK
TeOpUU OTHOCUTEILHOCTI» https://m.edsoo.ru/ff0cf6£0

55 ®otoHbl. @opmysia [11aHKa. DHeprusi U UMNyJbC (HOTOHA 26.01 ngs?;;?:(iigﬁgfmfew

c6 OTkpbITHe U UccnefoBanue Gotosddexta. OnbiTel A. I 28.01 Bubmoreka IIOK
CronetoBa https://m.edsoo.ru/ffOcffc4

£ 3akoHbl QoTo3dexTa. YpaBHeHHe DUHILITeNHA A5 29.01 bubmoreka LJOK
doTto3ddekra. «KpacHas rpaHuiia» hoTorddexra https://m.edsoo.ru/ff0d015e

=g NaBnenue cBeta. OnbiThl I1. H. JlebeneBa. Xumuueckoe 02.02 bubmoteka LIOK
JIeiCTBUE CBeTa https://m.edsoo.ru/ff0d04a6
TexHUUecKre yCTPOKCTBa M MMPaKTUYeCKOe IPUMeHeHNe:

59 doTo3eMeHT, hOTOAATUMK, CO/THEUHAs baTapes, 04.02
CBETOJIVO

60 Perienue 3a/1au o TeMe «3JieMeHTbI KBAHTOBOW ONTUKK» 05.02 E:ffgif:;igﬁ/};m%w

61 Mogens atoma TomcoHa. OnibiThl Pe3epdopza no 09.02 bubmoreka IIOK
paccessHUIO a-yacTtull. I1l1aHeTapHas Mozesib aToMa https://m.edsoo.ru/ff0d091a

bubmoteka LIOK
62 Hocrynatst bopa 11.02 httDs://m.edSO(])_.lru/fdeOafa
63 W3nyyeHue u norsioleHre ()OTOHOB TPU Tlepexo/ie aToMa 12.02 bubmoteka LIOK

C OJHOT'0 YPOBHS1 3HEPIUU Ha Apyrou. Buzbl ciekTpoB

https://m.edsoo.ru/ff0dOafa




BonHoBsie cBolicTBa uactull. BosnHel e bpoiins.

bubnmoreka LJOK

64 KopnyckynsspHO-BO/IHOBOM Ayanu3Mm. CIIOHTaHHOE U 16.02
prycKy/Ap Ay https://m.edsoo.ru/ff0d0ca8
BBIHYKJ|€HHO€ U3/TyueHue

65 OTkpbiTHe paguoakTuBHOCTH. OmnbIThl Pe3epdopga no 18.02 Bbubmuoreka LIOK
oIpeJieJIeHUI0 COCTaBa paJJMOAaKTUBHOIO U3/IyYeHUs ' https://m.edsoo.ru/ff0d0fd2

66 CgoticTBa anba-, 6eta-, raMmma-u3nydeHus. Biusaue 19.02
PaZiIMOaKTUBHOCTH Ha >KUBbIe OPraHU3MBbI '

OTKpbITHE IPOTOHA M HeUTpoHa. M30Tombl. Anbda-

67 acraji. DJIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacria 25.02 Brbmorea LIOK
pacria. P P pacriat. ' https://m.edsoo.ru/ff0d1162
I"'amma-n3nyueHue

68 [MoBTOpeHue n3yyeHHoro matepuana. PelweHne 3agay 26.02

69 OHeprus CBsA3U HYKJIOHOB B si/ipe. fIepHble peakLiiu. 02.03 bubmoreka LIOK

’ https://m.edsoo.ru/ff0d1356
70 SnepHbiii peakTop. ITpo6eMsl, TIepCIIEKTHUBHI, 04.02
5KOJIOTMYeCKHe acreKThbl /JePHOU SHePreTUKH '
OneMeHTapHble YyacTULbl. OTKpbITHE ITIO3UTPOHA.
MeTo/1bI HaOJTIOZIEHYST U PETUCTPAIUK IeMEHTapHbBIX
71 yactull. Kpyreiii cton «@yHgaMmeHTa bHbIe 05.03 Bubmaorexa [JOK
t \[,)y YHA . ' https://m.edsoo.ru/ff0d0e38
B3aumMo/ieicTBus. EqUHCTBO (hri3uuecKoi KapTUHbI
MUpa»

72 IToBTOpEHMe M3yueHHOrO MaTepuasa. Pemienue 3agau 09.03
Jraribl pa3BUTHSL aCTpOHOMUU. [IpukiagHoe U

7 MHPOBO33peHYeCKOe 3HaueHre aCTpOHOMUU. Bup 11.03
3Bé3aHoro Heba. Co3Be3ausl, SIPKHe 3BE3/Ibl, IVIaHEThI, MX '

BUMMOe ABrKeHve. CoHeuHas CUcTemMa

74 Connije. CoHeuHast aKTUBHOCTb. VICTOUHMK 3Hepruu 12.03
CosnHua U 3883/ '

75 3BE3/1bl, UX OCHOBHbIE XapaKTePUCTUKU. 3BE3/1bl [JIaBHOU 16.03




roc/ie/loBaTeTIbHOCTU. BHYTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe MPe/ICTaB/IeHNUs O TIPOUCXOXKAEHUU U
sBoJitoliur CoJHIIA U 3BE3]]

Mneunsiii [Tyts — Hama ["anaktrka. [Tonoxxenve u

76 nBwkenre ConHua B ['anaktuke. ['anaktuku. YépHele 18.03
[IBIPBI B si/IpaxX TalakTUK

77 Bcenennas. Pa3beranue ranaktuk. Teopust Bosbiioro 19.03
B3pbiBa. PeslikTOBOE M3/1yueHue. MeTaranakTuka

78 HepeiiieHHbie po6ieMbl aCTPOHOMUU 23.03

79 KoHTposbHast paboTta «D1eMeHThbl aCTPOHOMUU U 25 03
acTpopU3NKU»
O6o6maromuii ypok. Posb hH3uKy 1 acCTPOHOMHY B

80 5KOHOMUYECKOH, TeXHOJIOTUUeCKOM, COLiuaIbHON 1 26.03
3TUYECKOl cepax AeATesIbHOCTH UesoBeKa

81 Ob6o6maromuii ypok. Posnb 1 MecTo Gpusvky u 06.04
aCTPOHOMHH B COBPEMEHHOW HayuHOM KapTHHe MUpa
O6ob6maromuii ypok. Ponb dusnueckoi Teopru B

82 (hopmMupOBaHUM MIpe/iCTaB/IeHN 0 (HU3UUeCKOU KapTUHe 08.04
MHpa
O6ob6maroruii ypok. Mecto pusnueckoii KapTUHBI MUpa

83 B 0011[eM psZTy COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX 09.04
Tpe/iCTaB/IeHUM O TIpUPO/Je

a4 O606mmaromuii ypok.. MarHuTHOe Tosie. 13.04
OneKTpoMarHUTHasi UHAYKLIUS

a5 O6o6maromuii ypok. Ontrka. OCHOBBI CIieaaIbHON 15.04
TeOPUU OTHOCUTEBHOCTU

86 PesepHblii ypok. KBaHToBast (pr3vika. JneMeHTbI 16.04 Bubmoreka IIOK

aCTPOHOMUU U aCTPOPU3UKU

https://m.edsoo.ru/ff0d1784




87 Pemmenue 3amau 20.04
88 Peluenue 3azau 22.04
89 WToroBasi KOHTpOJIbHasi paboTa 23.04
90 Peluenue 3azau 27.04
91 Pemenne 3amau 29.04
92 Peluenue 3aau 30.04
93 Pemenne 3amau 04.05
94 Pemmenue 3aau 06.05
95 Peluienue 3azau 07.05
96 Pe1tienue 3agau 11.05
97 Peluenue 3azau 13.05
98 Pemenne 3amau 14.05
99 Pemmenue 3amau 18.05
100 Peluenue 3azau 20.05
101 Pemmenue 3amau 21.05
102 Peluenue 3azau 25.05

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102







IIPOBEPSAEMBIE TPEBOBAHNS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOU OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 KJTACC

Kopg,
MpoBepsieMoro
pe3yJbTara

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeJHero 001ero 06pa3oBaHust

10.1

[eMoOHCTpUpOBaTL Ha TIpUMepax pojJb W MeCTO (U3UKU B
(hopMUpOBaHUM COBPEMEHHOM HayuHOM KapTWHbI MHpa, B pa3BUTUU
COBPEMEHHOU TeXHHWKHU U TEXHOJIOTMM, B PAKTUYECKOM [1eITe/IbHOCTH

JIofien

10.2

YuuThIBaTh TPaHULbl IPUMEHEHUsI U3YUeHHBIX (U3NUeCKUX MOJesei:
MarepvasbHas TOUKa, MHepLMasbHas CHCTeMa OTCUéTa, abCOJIFOTHO
TBEpZl0e Teslo, U/leabHblM ra3; MOJie/IM CTPOEHHS Ta30B, XKUJKOCTEN U
TBEPJBIX Tes, TOUEUHBbIM 3/1eKTPUUECKUM 3apsifi — TpU pelleHuun

(1)I/I3I/I‘-IECKI/IX 3a/ia4

10.3

Pacrio3HaBaTh u3nueckue siBjieHUs (TIPOLeCChl) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJeKYIsPHO-KUHeTUUeCKOW Teopuu
CTpOeHMsl BeljecTBa U  JIeKTPOJAUHAMUKHU: paBHOMEPHOe U
PaBHOYCKOpPEHHOe TIPSIMOJIMHEeHHOe [BIKeHWe, CBOOOIHOe TajieHue
Tes, ABWXEHHe IO OKDY)XHOCTH, WHepLHs, B3aUMOJENCTBUE TeJ;
ouddy3us, OpOYHOBCKOe [BIDKEHHE, CTpPOeHHe JKHAKOCTed U
TBEPABIX  Tej, U3MeHeHWe 00BEMa Ten TIPM  HarpeBaHUU
(oxna)kaeHuu), TemIoBOe paBHOBeCHe, WCIapeHue, KOHJeHCalus,
IJIaB/IeHWe, KPUCTa/Iu3alys, KUIIeHWe, BJIAXKHOCTb  BO3[yXa,
TIOBBILIIEHYe /IaB/IeHHs ra3a IIPU ero HarpeBaHuy B 3aKPLITOM COCY/Je,
CBSI3b MeXJy IlapamMeTpaMM COCTOSHUS Trasa B U30IpoLieccax;

371eKTpHr3allys TeJl, B3aUMO/IeliCTBYe 3apsiioB

10.4

OnuchiBaTb MexaHWYeCcKoe /IBIKeHWe, UCMoib3ysl (u3nyeckue
BeJIMUYMHBI: KOOpAUWHATa, MyTh, epeMellleHre, CKOPOCTb, YCKOpeHUe,
Macca Tejla, CWia, HWMIYyJbC Tela, KUHETUUYecKas SHeprus,
MOTeHIMa/bHAsE JHEpPrHs, MeXaHWdeckKas paboTa, MexaHWUYecKas
MOLL{HOCTb; MIPY OMMCAHUU MPaBUIbLHO TPAaKTOBaTh (PM3UUECKUN CMBICIT
WCTIO/Ib3yeMbIX BEJIMUMH, WX 0003HaueHUs] W eJUHHUL[bI, HAXOAWUTh
(hopMyibl, CBSI3bIBalOIIUE JaHHYIO (PU3NUYECKYI0 BEJIMUMHY C APYTUMHU

Be/IMYNMHAMAX

10.5

OnuchIBaTh HN3y4deHHbIe TeIlJIOBbIE CBOIMCTBA Tel W TeIIOBLIE




SIBJIEHUsI, WCTIONB3ysd (HU3MUeckue BeJIMUMHBL: JaBJeHHe Tas3a,
TeMmIeparypa, CpeAHssi KUHeTU4YecKass JHEepPrus XaoTHYeCcKOoro
IBIDKEHUs] MOJIeKYJ, CpeJHeKBaJipaTUuHasi CKOPOCTb MOJIeKYJI,
KOJTMUECTBO  TeIUIOThI, BHYTPEHHST  SHeprusi, paboTa Ta3sa,
KO3 dULIMEeHT T10/1e3HOTO0 [IeHiCTBUSI TeIJIOBOTO JIBUTaTesisi; TIpU
OTIMCaHUU TPaBUILHO TPaKTOBaTh bu3nueckuit CMBICJT
WCIIO/Tb3yeMBIX BeJMYMH, WX O0O3HAUeHUS U eAWHULbI, HaXOAUTb
(dhopmy/ibl, CBSI3bIBAIOIIME JAaHHYIO (PU3NUECKYIO BEIUUKHY C APYTUMH

Be/IMUMHaAM

10.6

OnuceiBaTh U3yueHHble S/€KTPUUECKHWe CBOMCTBa BelleCcTBa U
j/1IeKTpUYecKre siBlieHus  (TIpoliecchbl), MCIOMB3ysl  (r3UUYecKue
Be/IMUUHBIL: 5/IeKTPUYECKU  3apsf, 3/IeKTpuYeckoe  ToJe,
HarpspKEHHOCTb  T10JIs, TIOTEeHLMasja, pa3sHOCTb TOTeHLUaloB; TpHU
OTMCaHWY TIPaBU/IbHO TPAKTOBaTh (PU3MUECKUI CMBIC/ UCII0/Ib3yeMbIX
Be/IMUMH, WX 0003HAaueHUSI W eJUHULIbI; YKa3biBaThb (HOPMYIIbI,
CBSI3bIBalOILL{Me  JlaHHYI0  (U3MUECKyH0 BeJWUYMHYy C  JIpYyTMMHU

Be/IMYNHaMN

10.7

aHa/IM3UpOBaTh (U3NUYECKHe TIPOLeCCbl U  SBJIEHHUS, HCIOJIb3ys
(u3nyeckrie 3aKOHbI ¥ MPUHLUIBL: 3aKOH BCEMUPHOTrO TsAroTeHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs MeXaHWYeCKOW >SHepruu,
3aKOH COXPaHeHUs! UMITYJbCa, IIPUHLUIT CYyIepIIO3UL{UN CUJI, TIPUHLUII
pPaBHOIIpABUSl UHEPLMAIbHBIX CUCTeM OTCY€Ta; MOJIEKYJISIPHO-
KUHETUYeCKyH) TeOPUI0 CTPOEeHMsl BellleCTBa, ra3oBble 3aKOHbI, CBS3b
CpeJjHer KWHETUYeCKOM SHepruy TeIUIOBOrO JBW)XEeHUsS MOJIEKYl C
abco/oTHOM TeMriepaTypol, MepBblii 3aKOH TepMOJVMHAMUKH; 3aKOH
COXpaHeHHus1 SJIeKTPUUeCKOro 3apsfa, 3akoH KysioHa; mpu 5TOM
pas3/nnyath CAOBeCHYIO (POPMY/IMPOBKY 3aKOHA, ero MaTeMaTHuecKoe

BbIpa’>kKeHHE U YCIIOBUA (I‘paHI/ILU:I, O6]'IaCTI/I) MMPpUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TPUHLIMIIBI [IEMCTBUS MallWH, NPUOOpPOB H
TEXHUUYECKUX YyCTPOMCTB; pas3/iuuaTh YCAOBUS UX 0e30racHOro

HCITI0/Ib30BAHHSA B HOBCEAHEBHOﬁ JKU3HHU

10.9

BBINO/MHATE 3KCIIEPUMEHTHI 110 UCC/IeJOBaHUIO (PU3NUECKUX SIBJIEHUN U
TIPOLIeCCOB C UCIIO/Ib30BaHUEM MPSMBIX M KOCBEHHBIX U3MepeHUl; Npy
3ToM (opMy/nMpoBaTh TpobsieMy (3aZauy) W THUMOTe3y y4eGHOTOo
JKCIIepUMeHTa,  cobupaTh  YCTaHOBKY U3  IIPe/JIOKEHHOIO

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

10.10

OcyliecTBasATh TMpsiMble Y KOCBEHHble UW3MepeHUs (PU3MUecKux

BE€/IMUMH, TIpU 3TOM BbI6I/IpaTb ONTUMabHBIA CITI0C00 HN3MeEpPpEeHHUs U




HCII0JIb30BaTh U3BECTHbBIE MEeTOAbl OLI€HKHU HOFPELHHOCTEﬁ H3Mep6HHﬁ

10.11

WccnenoBaTh 3aBUCUMOCTH MeXy (QU3NUECKUMHU BeJIMUMHAMU C
WCII0/Ib30BaHMEM TMPSIMbIX M3MepeHWl; TNpU 3TOM KOHCTPYHMPOBAaThb
YCTaHOBKY, (UKCHUPOBaTh pe3y/abTaThl TOTYYEeHHONW 3aBUCHMOCTU
(bu3nUeCcKUx BeTMUMH B BUjle TaOu1] U rpadUKoB, [le/1aTh BHIBO/BI TI0

pe3yJibTaTtaM UCC/eI0BaHUS

10.12

Cobmogate mpaBuaa 0Oe30macHOro TpyAa TpH  TPOBeJeHUN
HCCMeJOBaHUM B paMKax y4yeOHOro JKCllepuMeHTa, ydeOHO-
WCC/Ie/]OBaTe/IbCKON M TPOEKTHOM JesATebHOCTH C HCIO/b30BaHUEM

M3MepUTE/TbHBIX YCTPOUCTB U JJabopaTOPHOTO 000pYAOBaHUs

10.13

PellaTh pacuéTHble 3a/jlauM C SIBHO 3aJj@aHHOW (pM3MUeCKOW MOZesblo,
WCIo/b3ysl (u3rueckue 3aKOHbI M TIPUHIUIIBI; Ha OCHOBE aHasu3a
yC/IOBUS  3a/laud  BbIOMpaTh  (PU3NUECKYI0 MOfefb,  BbIAE/STh
(bu3nyeckre BeJUUMHBI U OPMYJIbI, HEOOXOUMBIE 71 €€ pelleHws,
TIPOBO/IUTH PACUETHI U OL[eHUBATh PEaIbHOCTh TMOJyUeHHOTO 3HAUeHUs

(bu3MUecKor BeTMUUHbI

10.14

PemmaTp  KauecTBeHHble  3a/auu: BBICTPauBaTb  JIOTUYECKU
HEeINPOTHMBOPEUMBYIO LIETIOUKY PacCy’K[JeHWM C OMOpOil Ha U3yueHHble

3dKOHBI, 3dKOHOMEDHOCTHU U CbI/IBI/IIJECKI/Ie sSABJ1IeHUsA

10.15

WUcrionp30BaTh IMpU  pelleHMM yueOHBIX 3aZiady  COBpEMeHHbIe
MH(OpMaLlMOHHbIe TEXHOJOTWU [ijIsl TIOMCKA, CTPYKTYpPHUPOBaHMS,
VHTEepIIpeTallii W TpeJCTaBleHus yuyeOHOM W Hay4YHO-TIOMY/ISIPHOMN
vH(pOpMaLMY, MOJYyYeHHOU U3 pa3/IMYHbIX MCTOYHHKOB; KPUTHUECKH

aHa/IM3MPOBATh M0JIy4aeMyo UH(OPMaLHIo

10.16

[IpuBoaUTE TIPUMEpBI BK/Iajla POCCHUMCKUX W 3apyOe)KHBIX yUuéHbIX-
(U3MKOB B pa3BUTHe HAayKd, OOBsICHEHHe TIPOLIeCCOB OKPY’Karolllero

MUPa, B pA3BUTHE TEXHUKU U TEXHOJIOTUM

10.17

Wcnonp30BaTh TeopeTMYeckue 3HaHUS MO (M3MKe B TOBCEAHEBHOM
YKU3HU 17151 0becrieueHust 6€30MacHOCTH TIpU oOpatleHny ¢ Ipubopamu
M TeXHUYeCKUMHU YCTPOWCTBaMH, [Jii COXPAaHEHHWs 3[0pOBbs U

CO6JIIO,E[€HI/I$I HOPM 3K0JIOTH4Y€CKOI'0 rnoBeeHus B OKPY)KaIOLLIEI‘/JI cpege

10.18

PaboTaTh B TpyIIe C BBITOJHEHUEM Pa3/UUYHbBIX COIMAIbLHBIX POJIEH,
MJIaHUpPOBaTh ~ paboTy  TPYIIbI, palMOHAABHO  pacrpejensTh
00s13aHHOCTM U TIJIaHUPOBATh JesaTeNbHOCTb B HeCTaHJapTHBIX
CUTyalUsiX, a/IeKBaTHO OLIeHWBaTh BK/a[ KaXK[0ro U3 y4YaCTHUKOB

rpyNIbl B pellieHHe paccMaTpuBaeMoii po6ieMsl




11 K/TACC

Kop
MpoBepseMoro
pe3yJbTarTa

IIpoBepsieMble NpeAMETHBIE Pe3y/IbTaThl 0CBOEHHUA 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMbl CpPe/JHero oo1iero oo0pa3oBaHus

11.1

HNemoHCTpUpOBaTh Ha TMpuUMepax podb U MecTo (U3MKU B
(opMHpOBaHUM COBpEMEHHON HayuHOW KapTWHbI MHpa, B pa3BUTHHU
COBPEMEHHOM TeXHUKH U TeXHOJIOTWM, B TPAKTUUECKOM esTeTbHOCTH

Jt0/lel, 11e/IOCTHOCTb Y eJMHCTBO (PM3MUeCKO KapTUHbI MUpa

11.2

YuuThIBaTh TPaHULIbl IPUMEHEHUsI U3YUEHHbIX (PU3NYECKUX MOJeslel:
TOYEUHbIN 37IeKTPUUECKUM 3apsij, siepHasi MOJe/lb aTOMa, HYK/JIOHHast

Mo/ie/lb aTOMHOTO s1/ipa MpH pellleHny (Gr3nuecKrx 3aau

11.3

Pacrio3HaBaTh (pu3nueckue siByieHUs (TPOLIeCChl) U OOBSCHATh MX Ha
OCHOBe  3aKOHOB  3/IeKTPOJUHAMUKKA W  KBAaHTOBOW  (DU3MKU:
3/1IeKTpUYecKasl TMPOBOJAUMOCTb, TeIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOe  JIeHCTBUS  TOKa, B3aUMO/IefiCTBUE MarHuTOB,
3/IeKTPOMAarHUTHasi WHAYKLMWS, [JelCcTBUe MarHUTHOrO TI0Jisg Ha
MPOBOJJHUK C TOKOM W /IBWKYIIMNACSA 3apsf, 3/1eKTPOMarHUTHbIE
KonebaHUs W BOJHBI, TIPSIMOJIMHEHHOE pacrhpOCTPaHeHWe CBeTa,
OTpakeHWe,  IIpeJioM/ieHue,  UuHTepdepeHLMs,  JuUpakyus U
roJisipu3aliusi CBeTa, AUCIIePCUsi CBeTa, (POTO3/eKTpUUecKuil 3pdekT
(dpotosddexT), cBeTOBOE [JaBieHHe, BO3HWKHOBEHHE JIMHEWUaTOro
CrieKTpa aToMa BOJIOpO/la, eCTeCTBeHHass M MCKYCCTBeHHas

Paan0aKTHUBHOCTD

11.4

OnuceiBaTh  W3y4ueHHbIe CBOMCTBA  BellecTBa  (3/IeKTpUUECKHe,
MarHUTHBIe, ONTUYECKHe, 37IeKTPUUeCKYH0 MPOBOJUMOCTb Pa3/IMUHBIX
cpell) W 3/eKTPOMarHUTHble siBjieHUs]  (TIPOLIeCChI), HCIIOMb3Ys
¢u3nueckre  BeJIMUMHBL:  J7IEKTPUUECKWN  3aps], Cula  TOKa,
/IEKTPUUYECKOe  HampspkeHWe,  JIEKTPUUECKoe  COTMPOTHUBIIEHHeE,
pa3HOCTb ToTeHIManoB, J/C, paboTta Toka, MHAYKIUS MarHUTHOTO
nosisi, cuma Awmrepa, cwia JIopeHIja, WHAYKTUBHOCTb KaTYIIKH,
JHeprusi 3JIeKTPUUECKOr0 W MarHUTHOTO TIO/ield, Tepuoj, U 4acToTa
KosiebaHMii B KosiebaTesTbHOM KOHTYPe, 3apsiJ U CHla TOKa B TIPOLiecce
rapMOHUYECKUX 3/IEKTPOMAarHUTHBIX  KoJyiebaHuH, (okycHoe
paccTosiHie W OITHYecKas CWia JIMH3bI; TIPU OINHCAaHWUM MPaBUIBLHO
TPAaKTOBaTh (PU3MUECKUM CMBICJT WCIIO/Ib3yeMbIX BeJIMUWH, WX
o003HaueHUss U eAWHMILIBI;, YKa3blBaThb (OPMYJIbI, CBS3bIBAIOIIHE

JIJaHHYI0 (PM3UUeCKYH0 BeJIMUMHY C IPYTUMU BelTMYMHAMHU




11.5

OnuceIBaTh U3y4yeHHble KBAHTOBbIE SIBJIEHUSI M MPOLIECCHI, UCIIOJIb3YS
(u3uueckre Be/MUMHBI: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, [JMHA
BO/HBl M YacTOTa CBeTa, 3HEPrusi W HUMIYyJbC (POTOHA, MEepUO/,
roslypacnajia, >SHeprusli CBsI3M AaTOMHBIX sJep; IpyU OINMCaHWU
MpaBU/IbHO TPAKTOBaTh (M3UUECKUI CMBIC/ WCI0/Ib3yeMbIX BEJIUUKH,
rux 0003HaueHUs M eJUHMLIbI; YKa3biBaTb (POPMYJIbI, CBsI3bIBalOIIMe
JlaHHY10 (PM3UUeCKYI0 BeJIMUMHY C JPYTUMHU BeJIUUMHAMU, BBIUKC/ISATh

3HaueHue (HU3UUeCKOU BeTMUMHBI

11.6

AnanusvpoBaTh (pM3MYecKWe TIPOLeCChl W SIBJIEHUs, HWCIIO/b3YS
¢usnyeckre 3aKOHbl M NpUHLMNBL  3aKOH OMa,  3aKOHbI
10C/Ie[I0BaTe/IbHOTO M Tapayle/lbHOT0 COeZMHEeHHsT IIPOBOJHUKOB,
3akoH [koysnsi — JleHIja, 3aKOH 3/71eKTPOMarHMTHON WMHAYKLMH, 3aKOH
MPSIMOJIMHEMHOTO pacnpOCTPaHeHUsT CBeTa, 3aKOHbI OTPa)KeHUsl CBeTa,
3aKOHbl  TIPeJIOMJIEHMS] ~ CBeTa, YypaBHeHMe OWHIUTeMHa  [JIA
dboToaddekra, 3aKOH COXpaHeHUs] SHepPrud, 3aKOH COXpaHeHUs
VMMITy/IbCa, 3aKOH COXpaHeHWs SJIeKTPUYeCKOro 3apsifia, 3aKOH
COXpaHeHHsl  MaccoBOrO  uuc/la, MocTynarel  bopa,  3akoH
paZMOaKTUBHOIO pacraja; IMpyd 3TOM pas3/ivyaTb CJIOBECHYHO
(opMy/IMPOBKY 3aKOHa, ero MaTeMaTh4yeckoe BbIpa)KeHHe U yC/I0BUS

(rpaHuLipl, 06/1aCTH) TPUMEHUMOCTHU

11.7

OHpe'Z[eJIHTL HalipaB/JIEHHWE€ BEKTOPAa HWHAYKLIKMW MAI'HUTHOI'O T10JI4

MPOBOJHUKA C TOKOM, CU/Ibl AMIiepa 1 Cuiibl JIopeHija

11.8

CTpouTb ¥ ONMCHIBATb W300pakKeHHE, CO3/laBaeMOe TJIOCKUM

3epKaJioM, TOHKOU JIMH30U

11.9

BBINO/MHATE 3KCIIePUMEHTHI 110 UCC/IeJOBaHUIO (PU3NUECKUX SIBJIEHUN U
TMPOLIECCOB C MCIO/Ib30BAHKEM TPSMbIX U KOCBEHHBIX M3MepPeHuit; 1pu
35ToM (opMynMpoBaTh TpobsieMy (3afauy) W TUMOTe3y y4eGHOTOo
9KCIIepUMeHTa,  cobupaTth  YCTaHOBKY U3  IIPe/IJIOKEHHOIo

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

11.10

OcyliecTBasTh TMpsiMble W KOCBEHHble UW3MepeHUs (PU3MUeCcKUX
BE/IMUWH; TPU 3TOM BBIOMPAThb OINTHUMAa/bHBIA CIIOCOO W3MEpeHHUsl W

HCII0J/Ib30BaTh M3BeCTHbIE MeTO/4bl OLI€HKH HOFpEH.IHOCTEﬁ I/IBMEPEHI/Iﬁ

11.11

WccnenoBaTh 3aBUCMMOCTH (DPHU3UYECKUX BETMUWH C MCI0J/Ib30BaHUEM
MpSIMBbIX ~ U3MepeHWi; TIpU 3TOM KOHCTPYUPOBaThb YCTaHOBKY,
(buKkcupoBaTh pe3ynbTaThl TIOJIyUYeHHOW 3aBUCUMOCTH (PU3NUECKUX
Be/IMUWH B BUJe Tabuil ¥ rpadUKoB, [e/laTh BBIBOZBI 110 pe3y/bTaTaM

Hnccae10BaHUA

11.12

Cobnromate mpaBwia 0e30macHOrO TpyZa TIpU  TIPOBe/IeHUM




uccreloBaHUM B paMKax y4yeOHOTO 3KcrepuMeHTa, yueOHO-
MCCIIeIoBaTeIbCKON M TIPOEKTHOM AesTeTbHOCTH C MCII0/Ib30BaHHUEM

M3MepUTeJ/IbHbIX YCTPOUCTB U labopaTopHOT0 000py10BaHuUs

11.13

Pemiate pacuéTHble 3a/laud C SIBHO 3a/laHHOM (PU3MUeCKOW MO/ieblo,
WCMO/b3ysd (pU3MUecKre 3aKOHbl W TPHUHLIMIBL;, Ha OCHOBe aHaau3a
yC/IoBUs  33/laud  BbIOMpaTh  (PU3MUECKYl0 MOJefb,  BbIAE/STh
¢usnueckrie BeTMUMHBI U (HOpMyJibl, HeOOXOUMBIE /IS e€ pelleHus],
NIPOBOJUTH PaCYéThl U OLIeHMBaTh PeaJbHOCTh MOJYyYeHHOr0 3HaYeHus

(hr3ruecKoi BeTMUMHbI

11.14

Pematsb KaueCTBeHHbIe 3aauun. BBICTPaKWBATH JIOTU4YeCKH
HEIMpOTUBOPEUUBYIO LIEIIOUKY paCCy)KAEHI/Iﬁ C OHOpOﬁ Ha H3y4Ye€HHbIE

3dKOHBI, 3dKOHOMEPHOCTHU U Cl)I/IBI/ILIECKI/Ie sSABJ/1eHUsA

11.15

Wcnonb3oBaTh TIpU  pellleHWHd  yueOHBIX 3aZilau  COBpeMeHHbIe
MHGOpPMAaLIMOHHbIE TeXHOJIOTUM [l TIOMCKA, CTPYKTYPUPOBaHUs,
VHTeprpeTaliid W TIpeJCTaBjieHus yueOHOW M HayuyHO-TIOMYJISPHOU
vH(pOpMaLMy, TMOJIyYeHHON M3 pa3/IMYHbIX UCTOYHUKOB; KPUTUUECKU

aHa/IM3UPOBAaTh I10/IyyaeMyt0 UH(POPMaL1IO

11.16

OOBSICHATh TPUHLIUIIBI JeMCTBUSI MAllMH, MPUOOPOB U TeXHUUECKUX
YCTPOMCTB; pa3/uuaTh YC/IOBUS HUX 0€30MacHOTO WCIIO/b30BaHUS B

TOBCEeJHEBHOM »KU3HU

11.17

[MpyBOAWTE TIpUMephI BKJ/IaZid POCCHUMCKUX U 3apyDOekKHbIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKW, B OOBSICHEHHE TIPOLIECCOB OKPY>KaroIIero

MHD4, B Pa3BUTHE TEXHUKU 1 TeXHOJIOTUH

11.18

Wcronp30BaTh TeOpeTUUECKHe 3HAHWS 10 (U3MKe B TIOBCEIHEBHOM
JKU3HU 7151 0becrieueHrst 6€30MaCHOCTH TIpU OOpalleH|H ¢ IpubopaMu
U TeXHUUECKUMH YCTPONCTBAaMH, [J/Isi COXDAHEHWs 370pPOBbSl U

Co0JTF0/IeHVsI HOPM 9KOJIOTHYeCKOTo TIOBe/IeHHsI B OKPY Kalolleil cpefie

11.19

PabotaTh B TpyTre C BBIMOJHEHHWEM pa3/MYHBIX COLMAIBHBIX DOJIeH,
M/IaHUpoBaTh  paboOTy  TPyIINbl,  palMOHAJbHO  PacrpefeNsTh
00513aHHOCTH ¥  TUIAHUPOBaTh [IeSITeIbHOCTh B HECTaHAAPTHBIX
CUTyalMsIX, a/leKBaTHO OLIeHMBaThb BKJQJ, KaXKAOrO0 W3 YyYaCTHUKOB

TPYTIIBI B pellieHre pacCMaTprUBaeMoi 1Tpo0ieMbl




ITPOBEPAEMBIE 3J/IEMEHTBI COAEP KAHUA

10 KITACC

Kop
pasaen
a

Kop npoBepsiemoro
3/1IeMeHTa

HpOBepHEMbIe 3/IEMEHTBI CO/lePXKaHUA

OU3NKA N METO/JbI HAYUYHOI'O IIO3HAHUNSA

1.1

®dusrka — Hayka O npupoze. Hayunble
MeTO/Ibl TI03HaHWsl OKpYsKarolero mypa. Posb
3KCIlepUMeHTa U Teopud B IIporecce

IMMO3HdHUWA IPUPOJbI. SKCHEPI/IMEHT B Cl)I/IBI/IKe

1.2

MogenvpoBanue (QU3NYECKUX SBI€HUHA U
rporjeccoB. HayuHsle rurnoressl. @usnueckue
3aKOHbl M TeOpuH. ['paHUI[bl MPUMEHHMOCTH
bur3nuecKux 3aKOHOB. [TpuHLn
cooTBeTcTBUsi. Ponb U MecTto (u3uKud B
(opMUpOBaHUM  COBPEMEHHOW  Hay4HOU
KapTHHBI MHpa, B MpaKTUYeCKOH

JlesITeJIbHOCTH JII0Ziei

MEXAHUKA

#H#Part##KUHEMATUKA

2.1.1

MexaHuueckoe ABIH>KeHHe. OTHOCUTENBHOCTh
MeXaHMYeCKOro ABHM>XEHUA. CucreMma OTCUéTa.

TpaekTopus

2.1

2.1.2

[TepemelijeHre, CKOPOCTb (CpefHsisi CKOPOCTb,
MTHOBEHHass ~ CKOPOCTb) U YCKOpeHHe
MaTepua/lbHOW TOYKHM, WX TPOEKLMM Ha OCHU
CUCTeMBI KOOp/IMHAT. CrnoxxeHue

repeMeneHuI U CJI0XKeHHe CKOPOCTen

2.1.3

PaBHOMepHOe U PaBHOYCKOpeHHOe
TIPSIMOJTUHEHOe JIBIDKEHUe. I'paduku
3aBUCUMOCTH KOOp/MHaT, CKOpOCTH,

YCKOPEHUH, MnyTHn u rnepemMeneHuns




MaTepHaHBHOﬁ TOYKHU OT BpEMEHHU

2.1.4

CBobojHOe nasieHre. Y cKopeHre CBOOOJHOTO

najieHust

2.1.5

KpuBonvHelriHoe [BrKeHue. PaBHOMepHOe
[IBIDKEHWe  MaTepyuaibHOM  TOYKM IO
OKPY’>KHOCTU. YT/IOBasi CKOPOCTb, JIMHeHHas
CKOPOCTb. ITepuop, u 4acToTa.

LleHTpOCTpEeMUTeTBLHOE YCKOpeHHe

2.1.6

TexHuueckue yCTpOWCTBA: CIIU/IOMETP,
[IBIDKEHUe CHapsiZioB, LeMHble U peMeHHbIe

nepegayuun

2.1.7

ITpakTueckue paboThL. W3mepenue
MI'HOBEHHOM CKOPOCTH. Wccneposanue
COOTHOLIEHUS] MeX/y MYTAMHU, NPOHJeHHbIMU
TeJIOM  3a  [OC/e[oBaTe/lbHble  paBHbIE
MIPOMEe)XYTKHU BpeMeHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUM C Haya/IbHOM CKOPOCTBIO, PaBHOM
Hy/I10. V3yueHue [BI)KeHUS LIapyKa B BSI3KOU
JKAOKOCTU.  V3yueHMe  [BUW)KeHUs  Tela,

OpOIIIeHHOT0 TOPU30HTA/ILHO

2.2

###Par#t## IVTHAMUKA

2.2.1

[IpyHLMDO OTHOCHUTE/IbHOCTH Ianunes.
[TepBbiii 3akoH HbloTOHa. VHepijuanbHbIe

CUCTEMBI OTCUETA

2.2.2

Macca Ttena. Cuna. IIpuHuun cyneprnosunuu

CHUJ1

2.2.3

Bropoii 3akoH HbloToHa /151 MaTepranbHOU
TOUKA B WHEPIUATbHONW CHUCTeMe OTCYETa
(UCO). Tperuri 3akoH HelooToHa A5

MaTepHa/IbHBIX TOUEK

2.2.4

3aKOH BCeMUPHOro TAroteHus. Cusa TsyKecTu.

HepBaﬂ KOCMHUUEeCKasd CKOPOCTh. Bec Tena

2.2.5

Cwuna ynipyroctu. 3akoH ['yka

2.2.6

Cuna Tpenust. Cyxoe TpeHue. Cusia TpeHuUs

CKOJIb)XKeHHUsA n CuJ/ia TpeHusda T1I0KO4.




KosdduimenT tpenus. Cusia conpoTUBIEHUS

IpH ABM)KEHKWH Tejld B )KUAKOCTH HUJIX Ir'a3e

2.2.7

HOCTynaTEJ'IbHOE W BpalllaTe/IbHOEe JABV>XEHHEe

abCoJII0THO TBép/:[OI‘O Tes/a

2.2.8

MOMEHT CWJIbI OTHOCHTE/IbHO OCH BpalLleHUs.
Ilneuo cunbl. Y C/IOBUS paBHOBECHS TBEPOIO
Tesia B 1ICO

2.2.9

TexHuueckue YCTpOﬁCTBaI IMMOAIIMNITHUKH,

ABDKeHHE MCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[MpakTtryeckue paboThl. V3yueHue ABWKEHUS
Opycka 10 HaK/JIOHHOW TIOCKOCTA TIOf
JleiCTBMEM HeCKOJbKUX cuji. MccnenoBaHue
3aBMCUMOCTH CWI YIIPYTOCTH, BO3HUKAIOLIUX
B JedopmupyeMoil TNpy)KMHe W pe3UHOBOM
obpa3lle, OT BeJIMUMHBI WX Jedopmalyu.
ViccnepnoBanue ycIoBUAM paBHOBECHs TBEDPZOTO

Tesa, UMEIOIIero 0Ch BpallleHust

2.3

###Par###3AKOHDBI COXPAHEHNA B MEXAHUKE

VmnynbC MaTepuasbHOW TOUKH, CUCTEMBI

2.3.1 MarepuanbHbIX TOYeK. Mmmynbc cuibl U
V3MeHeHHe UMITyJIbCca Tesa
539 3akOH coxpaHeHus wumnyiabca B HMCO.
o PeakTrBHOe [IBI)KeHUE
23.3 Pabora cusbI
2.3.4 MOLLHOCTB CUJIbI
535 KuHeTnyeckasi 3Heprusi MaTepuaJbHON TOUKHU.
o TeopeMa 0 KHHETUUECKOW SHepruu
[ToreHimanbHasg 3Heprus. [loTeHIManbHas
536 SHeprus ynpyro ZlehopMHpPOBaHHOM
o npyxuHel. IloTeHIManbHass >Heprusi Teja
BOJTM3M MTOBEPXHOCTU 3eMJTH
[ToTeHLManbHble M HeENOTeHLMa/lbHble CUJIBIL.
2.3.7

CBs3b pa6OTLI HeIrloTeHIMa/IbHbIX CHJI C

H3MeHeHHneM MeXaHUUeCKOM SHepruu




CHUCTEeMBbI TeJI. 3aKoH COXpPaHEHUA

MeXaHUUYeCKOlH 3Hepruu

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHWUecKre yCTPOMCTBA: [IBWKEHHE paker,
o BOZIOMET, KOTlep, MPY’>KWHHBIA MMUCTOJIET
[Mpaktuyeckue paboTbl. M3ydeHue CBs3U
23.10 CKOpPOCTeM TeJl TIpU HEeYNpyrom  yjape.

UccnefoBanne cBs3d  paboTel  CUABI  C

M3MeHeHHeM MeXaHU4yeCcKom SHEpPruu TeJjia

3 MOJIEKYJIAPHASA ®U3NKA I TEPMOAMHAMUMKA
###Part#OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUU

OcHoBHbIE T0JIOXKEeHUSI MOJIEKYISIPHO-
KUHEeTUYeCKOou TEOpHH. bpoyHoBckoe

31 nekenue. [uddysus. Xapakrep JBWKeHUS U
B3aUMO/eMCTBUS YaCTHL] BellleCTBa
Mogeni CTpoeHUsi Tra3oB, >KUAKOCTeM U

3.1.2 TBEP/BIX TeT U 00BbsICHEHUE CBOMCTB BelllecTBa
Ha OCHOBe 3TUX Mo/ie/iel

313 Macca ™onekyn. KosmuectBo —BelecTsa.
[TocTosinHast ABorazipo

314 TennoBoe paBHOBecwe. Temmepatypa u eé
n3Mmepenue. lllkana temneparyp Llenbcus

> Mogens  ugeanbHoro rasa.  OcHOBHoOe

3.1.5 ypaBHeHUe MOJIeKY/IIPHO-KUHeTUYeCKOU
TeOPUU HJIeaTbHOT 0 Tras3a
AbGcosnroTHasi Temriepatypa Kak Mepa cpefHei

3.1.6 KUHEeTHYeCKOW SHepPryuy TeIIOBOr0 ABW)KEeHUs
vacTuy rasa. lIkana temnepatyp KenbsBuna

317 YpaBuenne Kianeripona — MeHgeneeBa.
3akoH [lanbTOHa
["a3oBble 3aKOHBL. V30mporieccsl B UeanbHOM

3.1.8 rase C IIOCTOSHHBIM KOJIMYeCTBOM BelllecTBa:
u30TepMa, U30X0pa, u3obapa

3.1.9

TexHuyeckre  yCTpPOWCTBa:  TepMOMETD,




b6apomeTp

3.1.10

[TpakTtryeckue paboTbl. V3mMepeHHe MacChI
BO3/lyXa B KJIaCCHOW KOMHare. VccnenoBaHue
3aBUCUMOCTH MeX/y IapameTpaMy COCTOSHUSA

pa3peXXeHHOro ras3a

3.2

OCHOBbBI TEPMOJVNHAMUMKHA

3.2.1

TepmoanHamuueckass cucrema. BHyTpeHHss
SHeprusi TepMOAWHAMUYECKOM CHUCTeMbl U

CrIoco0bI eé U3MEeHeHUS

3.2.2

KosmuecTBo TeryioTel U pabota. BHyTpeHHsIs

SHeprusg 0JHOaTOMHOI'O U ed/IbHOI'O I'a3d

3.2.3

Bugpl Teronepesfaun: TemIONPOBOLHOCTD,
KOHBEKLUs, u3nyueHue. TeroéMKoCTb Tesa.
YpenbHass TeIJIOEMKOCTb BeljecTBa. Pacuér

KOJ/IMUeCTBa TEeIJIOTHI IIPpU Teriornepeiadue

3.2.4

[TepBbIii 3aKOH TepMO/JMHaMUKU. [IpumMeHeHre
11epBoro 3aKOHa TepMOJWHAMUKU K
u3orpoiieccaM. I'paduueckasi MHTepHpeTaLys

paboThI rasa

3.2.5

TernnoBele MammHbl. [IpUHLMNBL  JeHCTBUA
TEIUIOBBIX MallliH. [IpeoOpa3oBaHusl SHEPTUU
B  TeIUiOoBbIX  MammHax. KoadduimeHt
rnonesHoro  gevctBus  (ganee —  KIIO)

TeryioBou MaivHbl. Llukn KapHo u ero KIT/

3.2.6

Bropoii 3aKOH TePMOIMHAMUKHU.
HeobOpatumocTb  mporieccoB B TMPHUPOZE.
TeruioBbIe JIBUTaTeJIH. OKoJioruuecKre

npo0IeMbI TeTI09HEePT e THKH

3.2.7

TexHnueckue YCTPOMCTBA: JBUTaTesb
BHYTPEHHEr0 cropaHus, ObITOBOM

XOJIOOW/IbHUK, KOHAWUIIMOHED

3.2.8

ITpakTrueckue paboTsl. VismepeHue yenbHOM

TEeIJIOEMKOCTHU

3.3

###Par###AI'PE['ATHBIE COCTOAHNMA BEIIIECBA. ®A30BbIE




I[MTEPEXO/bI

3.3.1

[Tapoobpa3oBaHue 1 KoHjjeHcalwst. VicrapeHue
u KUTIeHHe. Y nenbHas TerIoTa
napoobpa3oBaHusi. 3aBUCHMOCTb TeMI1epaTypbl

KHWIIeHHA OT [JaBJ/IeHUA

3.3.2

AOco/roTHasT M OTHOCUTE/IbHAsE BJIAYKHOCTD

BO3Ayxa. HacelileHHbI nap

3.3.3

TBépnoe TeJIo. Kpucrannmueckue u
amop(gHble Tesa. AHH30TPONMS CBOMCTB
KPUCTaJlJIOB. XKupakue KPHUCTaJIbL.

COBPEMEHHbIe MaTepHaJibl

3.3.4

[lnaBmenne u KpucTta/yusanus. Y JejbHas

TerioTa riaBneHus. Cy6mumanys

3.3.5

YpaBHeHHe TeIyIoBoro HanaHca

3.3.6

TexHuueckyre yCTPOWCTBa: TUICPOMETP U
NICUXPOMETP,  KaJoOpuUMeTp,  TeXHOJIOTUU
TOJTyueHHsi COBPeMEeHHbIX MaTepuasioB, B TOM

Uncjie HaHOMaTepHaslioB, U HAHOTEXHOJ/IOTHU

3.3.7

[TpakTrueckue paboThL. Wsmepenue

BJ/IQ&XKHOCTH BO3yXad

SJIEKTPOAMHAMUKA

4.1

###Par###OJIEKTPOCTATUKA

4.1.1

OnekTpr3alys Tes. D/IeKTpUYecKuu 3apsg. [sa

BHa JIEKTPUYECKUX 3dPs0B

4.1.2

[TpoBOAHUKH, JIM3/IeKTPUKHU U

TOJTyIPOBO/JHUKU

4.1.3

3aKoH COXPdHEHUA 3JIEKTPUUYECKOI'0 3apsid

4.1.4

BsaumogeiictBue 3apsjoB. 3akoH KysoHa

4.1.5

Onektpuueckoe  rmosie.  Hanpspk€HHOCTB
3/IEKTPUUECKOTO TOJIS1. [TpuHLIMN
cyrnepriosuid.  JIMHUKM  HarnpspKEHHOCTU

3JIEKTPHUYECKOI'O IMOJIA

4.1.6

PaboTa cua  3/1I€KTPOCTAaTUYECKOTO  TIOJIS.

[ToreHumasn. Pa3HOCTh MOTEHL[MA/IOB




HpOBOAHI/IKI/I U OWU3JIEKTPUKKU B TIOCTOAHHOM

4.1.7 3/IeKTpUYeCKOM  Tiosle.  JIusnmekTpuueckas
TPOHML[aeMOCTh
OJIEKTPOEMKOCTb. Konpencarop.
4.1.8 OJIEKTPOEMKOCTh  [JIOCKOTO  KOH/IeHCaTopa.
OHeprus 3apspKeHHOT0 KOHZleHcaTopa
TexHUueckre  yCTPOWCTBA:  3/1€KTPOCKOII,
419 371eKTPOMeTp, 3/eKTpocTaThueckas 3alllura,
o 3a3eMJIeHHe 3/1eKTPONPUBOPOB, KOH/EHCATOp,
KCEepOKC, CTPYMHBIN NTPUHTEP
4110 [TpakTueckue paboThL. Wsmepenue

3/IEKTPOEMKOCTH KOH/|eHCaTopa

4.2

###Par#H#IIOCTOAHHBIN SJIEKTPUUECKU TOK. TOKU B

PA3JIMYHBIX CPEOAX

YcnoBus CylleCTBOBaHHA ITOCTOSAHHOTI'O

4.2.1 371eKTpuueckoro toka. Microunuku toka. Cuia
TOKa. [ToCTOSHHBIN TOK
4.2.2 Hanpspokenue. 3akoH Oma zij1s1 yuacTKa Liernu
423 O/NeKTpUYecKoe COMNPOTUB/IEHUe. Y ie/bHOoe
o CONPOTHUBJ/IEHVE Bell[eCTBa
424 [TocnemoBarensHoe, rapasuiesibHoe,
o CMelllaHHOe COeIMHeHHe TIPOBOHUKOB
PaboTa 3meKTpuueckoro Toka. 3akoH [I>koyrs
4.2.5
— JleH1ja
4.2.6 MOIIIHOCTB 3/71eKTPUYeCKOro ToKa
3MeKTpoABKyIlas cuna (manee — I1C) u
427 BHYTpeHHee COIpPOTHBJ/IEHWe UCTOYHUKA TOKaA.
o 3akoH Owma [a1g To/MHOM  (3aMKHYTOM)
3/1eKTpruUeckon 1enu. KopoTkoe 3aMbIKaHue
OneKTpoOHHast MIPOBOJMMOCTh TBEPABIX
428 MeTa/IZIoB.  3aBUCUMOCTb  COINPOTHBJIEHUS
o MeTalyIoB oT TeMIepaTyphl.
CBepXxnpoBOUMOCTb
4.2.9

OnekTpUuyeckui TOK B Bakyyme. CBoKcCTBa




3JIEKTPOHHLIX ITYUKOB

4.2.10

[MonyrnpoBogHuKU. CoOCTBeHHAasi U TIpUMecCHast
MIPOBOJJUMOCTh I10/1ylIPOBOAHUKOB. CBOMCTBa

p-n nepexofa. [ToyrnpoBoiHMKOBBIE IPUOOPLI

4.2.11

ONeKTpUYecKud TOK B 3JIeKTPOJIUTAX.
OneKTpo/MTHYeCKast JIACCOITHAITHSI.

OJIEKTPOJIU3

4.2.12

OnekTpuuecKuit TOK B rasax.
CaMOCTOSTEeILHBIY U HEecaMOCTOSTEIbLHbBIN
pa3psiz. Pa3niuuHble THIBI CAMOCTOSITE/TBHOTO

paspsiga. Monnus. [1nasma

4.2.13

TexHuueckue  yCTpPOMCTBA: amIiepmeTp,
BOJILTMETP,  peocTaT, HWCTOYHUKM  TOKa,
3/IeKTpOHarpeBare/ibHbIe npubopHI,
3/IEKTPOOCBETHUTE/IbHBIE TIPUOOPHI, TEPMOMETP
COTIPOTUB/IEHUS, BaKyyMHbBIN o[,
TePMUCTOPbI u (hoTope3ncTopsl,

TMOTYTIPOBOIHUKOBBIN JUO/, Ta/lbBaHUKA

4.2.14

[IpakTHueckue paboThI. N3yuenue
CMelLLIaHHOT' 0 COeJMHEeHHUsI pe3HUCTOPOB.

N3mepenne O/IC UCTOYHMKA TOKA U €ro
BHYTpPEHHero cornpoTtuBieHusi. HabsogeHve

3JIeKTPO/IM3a

11 K/IACC

Kopg,
pasjen
a

Koanpogsepsiemoro
3/IeMeHTa

IIpoBepsiemMble 3/1eMeHTBI COAep)KaHUSA

SJIEKTPOIVMHAMUKA

##H#Par#t##MAT'HUTHOE I10JIE. SJIEKTPOMAI'HUTHAA MHAYKIONA

43 4.3.1

[TocTosiHHBIE MarHuThl. B3aumopeiricTBUe

ITOCTOAHHBIX MdI'HUTOB

4.3.2

MaruuTtHoe mojile. BeKTop MarHUTHOU

vHAYKUMKU.  TlpyHOMn  cyneprnosuluu.




JIMHUM MarHuTHOM HWHAYKIUM. KapTuHa
JUHUA  MarHATHOM  WHAYKUMWA  TOJs

INOCTOAHHBIX MdI'HUTOB

MaruuTHoe mMoJie TPOBOJAHUKA C TOKOM.
KapTuHa /MHUMI NOST AJIMHHOTO TPSIMOTO

MPpOBOJAHWMKA W 3aMKHYTOI'O KOJIbLIEBOI'O

433 [POBOJIHMKA, KaTYLIKU C TOKOM. OIbIT
Jpcrena. BzaumopelicTBue NpoOBOJHUKOB C
TOKOM
4.3.4 Cuna Amriepa, eé MOJy/Ib M HarpaB/ieHUe
Cuiia JlopeHLiia, eé MOZy/Ib Y HarlpaBJ/ieHue.
[IBrKeHre  3apsDKEHHOM  4acTHLpl B
435 O/JHOPOJHOM MarHuTHOM rmosie. Pa6ora
cuibl JIopeHija
4.3.6 SIBneHyvie 3/1eKTPOMarHUTHOM UHAYKLIAY
4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKLIAN
3/C nHAYKUMH. 3aKOH 37IeKTPOMarHUTHOM
4.38 uHayKumu Papazes
BuxpeBoe snekTpuueckoe rmojse. IC
WHJYKLUAA B TIPOBOJHHUKE, [ABWKYILEMCS
439 MOCTYIaTe/IbHO B OJHOPOJHOM MarHWTHOM
rose
4.3.10 [IpaBusio JleHna
VHAYKTUBHOCTB. fIB/IeHMe CaMOWHAYKLWH.
4.3.11
O C camonHayKLMU
OHeprusi MarHUTHOTO TOJisg KaTYyLIKWA C
4.3.12
TOKOM
4.3.13 O/eKTPOMarHuTHoe 11oJj1e
TexHuueckre  yCTpPOWCTBA:  ITOCTOSIHHbI®
MarHuThl, 3/IEKTPOMarHuTHI,
4.3.14
3JIeKTPO/IBUTraTe/b, YCKOpHUTeN
3/IeMeHTapHbIX YaCTHL], UHAYKLIMOHHAs [1eYb
43.15 IIpakTHyeckue paboThI. N3yyenue

MArHUTHOT'O TIOJIA KATYHIKM C TOKOM.




WccnenoBaHnue  1eMCTBUS  MOCTOSIHHOTO
MarHurta Ha paMKy C TokoM. VccienoBaHue

ABJIEHUA BHEKTpOMaFHHTHOﬁ NHAYKIWN

KOJIEBAHUA 1 BOJIHBI

5.1

###Part#H#MEXAHUYECKUE N 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHass  cucrema. CBobGofHbIe
Kosiebanus. ['apMoHMueckne KosiebaHMsI.
Ilepyon, uactora, amMmMTyga Hu ¢asa

KoJ1ebaHuii

5.1.2

[Mpy>kuHHBI MasATHUK. MareMaTHu4eCcKUit

MadaATHHUK

5.1.3

YpaBHeHHe TapMOHUYECKUX KosebaHui.
KunemaTtunyeckoe u JIMHaMU4ecKoe

onucaHue KojebareILHOro ABVKEeHUSA

5.1.4

[TpeBparjenue SHepruu npu
rapMOHUYECKUX  KojebaHUSIX. Casi3b
aMIVIATY /bl KosteOaHui HUCXOHOU
BEJIMUMHBI C aMIUVIMTy/laMd KoseOaHui eé

CKOPOCTHU ¥ yCKOPEHHUS

5.1.5

KonebatenbHelii  kKoHTYp.  CBOOOSHBIE
3/IeKTPOMarHUTHbIE KoJiebaHust B
u/lealbHOM  KosiebaTellbHOM — KOHTYDe.
AHanoruss MeXJy MeXaHHWUeCKUMH U
3/IeKTPOMar HUTHBIMU KOJIe0aHUSIMU.

®opmyna TomcoHa

5.1.6

3aKOH COXpaHeHUsl SHePruyd B U/ealbHOM

KoJiebaTeTbHOM KOHTYpe

5.1.7

BbIHY>K]eHHble MexaHW4yecKre KosieOaHusl.
Pe3onaHc. Pe3oHnaHCcHas KpUBasi.
BbiHyX/1eHHbIe 3/IeKTPOMarHUTHbIe

KoJiebaHus.

5.1.8

[Tepemennbi  TOK.  CHHyCOWZA/IBHBIA

HePEMeHHbIﬁ TOK.

5.1.9

MouHocTb IIepeMeHHOI0 TOKa.

AMIUIUTYZIHOE M JIeHCTBYIOIee 3HaueHue




CHJIbI TOKA U HAIIpsKeHUS

5.1.10

Tpancdopmarop. [TpousBoacTBo, nepesaya
¥ TioTpebsieHre 3/IeKTPUUeCcKOl 3SHEPrHu.
OKoJ/ioTMUeCKre PUCKHU TIPU TPOM3BO/ICTBE
3/IeKTPUYECKOM  3Hepruu. Kynberypa
WCTI0/Ib30BaHUs 3/1eKTPO3HEPTUU B

HOBCEAHEBHOﬁ JKU3HHU

5.1.11

TexHuYecKre yCTpPOWCTBa: celicMorpad,
3/1IeKTPUYeCKUit 3BOHOK, JIUHUU

3JIEKTpOoIiepeaad

5.1.12

[Mpaktuyeckue paboTbl. WccienoBaHue
3aBUCUMOCTH TIepHOJia MaJbIX KosieOaHWH
rpy3a Ha HUTH OT JJIMHbI HUTU U MacChl
rpy3a. MccnemoBaHye repeMeHHOTO TOKa B
L[end U3 TIOC/TIe[0BaTebHO COeJMHEHHBIX

KOH/IeHCATopa, KaTyIIKU U pe3nucTopa

5.2

##HPar##H#MEX AHNYECKUE N DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHUuecKue BOJIHBI, yCJIOBUS
pacripoctpaHenusi.  Ilepuog.  CkopocTb
pacripocTpaHeHussT UM JJIMHA  BOJIHBL

[TorepeuHble U MPO/OJIbHBIE BOTHbI

5.2.2

###HPar##t# Vntepdepentys v gudpakuys

MeXaHHnUYeCKHUX BOJIH

5.2.3

3ByK. CKOpOCTh 3ByKa. ['DOMKOCTb 3BYyKa.

Bricora ToHa. TemOp 3ByKa

5.2.4

OJIKTPOMAarHUTHble  BOJIHBL. Y CJIOBUS
W3/TyUeHUs]  SJIEKTPOMAarHUTHBIX  BOJIH.
BsavmHas opueHTtanus BeKTopoB E, B u v

B BHQKTPOMaFHHTHOﬁ BOJ/IHE B BaKyymMe

5.2.5

CBoiicTBa  3/IeKTPOMarHUTHBIX  BOJIH:
OTpakKeHHWe, TIpeJIOMJIeHHe, MOJsIpU3aLys,
Judpakuusi, uHTepdepeHlys. CKOpPOCTh

3JIEKTPOMAIrHWUTHBIX BOJIH

5.2.6

[Tkana 3/1IeKTPOMAarHUTHBIX BOJIH.

HpI/IMEHEHI/Ie 3JIEKTDOMAIrHWUTHLIX BOJIH B




TeXHUKe U ObITY

5.2.7

[IpuHLMIIBI pajuOCBsI3U U TeJIeBUJIeHUS.
Pagyonokanys. O1eKTpOMarHUuTHoe

3arpsi3HeHHe OKpY Karolljel cpefibl

5.2.8

TexHuueckre yCTPONCTBA: My3bIKa/lbHble
VHCTPYMEHTBI, yJIbTPa3ByKOBast
[IMarHOCTUMKa B TeXHUKe U MeJULIVHe,
pajap,  pajUONpUEMHMK,  TeJleBU30p,

aHTeHHa, TesieoH, CBU-neun

5.3

#HA##Par#t##OIITUKA

5.3.1

[IpsimonuHeliHOe pacrpocTpaHeHHe CBeTa

B OJJHOPO/IHOM cpefe. JIyu cBeTa

5.3.2

OtpakeHre cBeTa. 3aKOHbI OTpPaKeHUS
cBeta. [locTpoenue M300paykKeHMH B TIIOCKOM

3epKaje

5.3.3

ITpesiomieHrie CBeTa. 3aKOHBI IPEIOMIIEHHSI
CBeTa. ABCOMIOTHBIA roKasaTe/b

TIPeIOMJIEHUST

5.34

[MosHoe BHYyTpeHHee OTpa)KEHVE.
[penenbHBINA yTOJI TIOTHOTO BHYTPEHHETO

OTpaKeHus

5.3.5

Hucriepcust  cBera. C/IOXKHBIA — COCTaB

Genoro cBera. LiseT

5.3.6

Cobuparoiiue ¥ pacCeMBaroLe JIUH3BIL.
Tonkast ymH3a. DOKyCHOe pacCTOsHUE U
ONTHYEeCKass  CWJIa  TOHKOM  JIMH3BIL.
[MTocTpoeHue M300paXkeHUI B COOUPAIOIIX
W pacceMBamoluxX JsuH3aX. Dopmysa
TOHKOM JIMH3BI. YBe/JWuUeHHe, [aBaeMoe

JINH30U

5.3.7

Hpe,/:[enbl IMPUMEHHUMOCTH FEOMETPHQECKOﬁ

OIITUKHU

5.3.8

Wutepdepeniiuss  cBeta. KorepeHTHbIe
HWCTOYHUKH. YcnoBus HabsroieHust

MdKCHMMYMOB n MHWHHMMYMOB B




VHTep(epeH[MOHHOM KapTUHEe OT [BYX

CHH(I)EBHI:IX KOrepeHTHBIX MCTOYHHKOB

Hudpakuuss  cBeta.  AudpakipoHHas

peliéTka. YcioBre HabrO/[eHUsT T/IaBHbIX

5.3.9 MaKCUMYyMOB rpu rajleHu1
MOHOXPOMaTHUYeCKOro cBeTa Ha
IM(PaKLMOHHYIO PELETKY
5.3.10 ITonspusanus ceeta
TexHuueckre yCTPOMCTBAa: OYKH, JIyIIa,
doToanmapar, NPOEKLMOHHbIN ammapar,
5.3.11 MUKPOCKOTII, TesecKoIl, BOJIOKOHHAst
OTTHKa, IudpakioHHast pelléTKa,
TIO/ISIPOU/,
[TpakTHUueckue paboThlI. N3mepenue
£ 312 rokasaressi npenomeHus. VccnepoBaHue

CBOWCTB  U300paKeHWM B  JIMH3aX.

HabJtro/1eHue qucriepcuy cBeTa

BJIEMEHTEI CIIEITUAIBHOM TEOPYY OTHOCUTEJIBHOCTH

6.1

I'paHyL{pl TPUMEHMMOCTH KJ/IaCCUUECKOU
MeXaHUKHU. [MocTynatbl Teopuu
OTHOCHTEJ/IbHOCTH: VHBapHUaHTHOCTb
MOJZyJil CKOpPOCTH CBeTa B BaKyyMe,

TMMPHUHLKIT OTHOCHUTE/IBHOCTHU OMWHINTeHa

6.2

OTHOCHTENBHOCTD O/IHOBPEMEHHOCTH.
3aMmeqieHVe BpeMEHM M COKpalljeHue

JUTUHBI

6.3

OHeprusi ¥ UMITyJIbC CBOOOZHOM YaCTHUL[bI

6.4

Cesi3b MacChl C 3HEpPruedl U HMITY/IbCOM
cBOOOAHOW YacTUIBl. OHEpPrusi TOKOsi

CcBOOOIHOM YaCTHUI[BI

KBAHTOBASA ®U3NKA

7.1

##HPar###IIIEMEHTEI KBAHTOBOW OITUKU

7.1.1

®otoHbl. Popmya [11aHKa CBSI3U 3HEPTUU

¢oToHa C ero uyacToTOW. OHeprus Hu




HMITyJIbC (POTOHA

7.1.2

OTkpbiTHE U uccaenoBaHue GoTodddekTa.

OnbITbI AT. CronetoBa. 3aKOHbBI

dotorddekra

7.1.3

YpaBHeHue OUHIITeHA ISt

dboTo3rddekra. «KpacHast rpaHUIia»

dotorddekra

7.1.4

HaBnenue ceeta. Ombitel I1.H. JleGeneBa

7.1.5

XUWMHUUeCKoe [1eliCTBUe CBeTa

7.1.6

TexHuYecKre YCTpPOWMCTBa: (POTO3/IEMEHT,
doTomaTuuK, COJTHeUHast Oarapes,

CBETOZMO/]

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoMa TomcoHa. OnbIThI
Pe3epdopja no ucciefjoBaHNI0 CTPOEHUS

dTOMa. HnaHeTapHaﬂ MO/Je/ib aTOMa

7.2.2

IToctynaTel Bbopa. Nznyuenue 15
norjioujeHe (GOTOHOB TIpU  Tepexoje
aToMa C OJHOTO YPOBHS JSHEpPruu Ha
npyroiui. Bugpl criekTpoB. CrieKTp ypoBHe

SHEepPryy aToma BoZlopofa

7.2.3

BosiHOBBIe CBoOlCTBa 4YacTull. BomHbl fe
bpoiins. KopnyckysipHO-BOTHOBOM
nyanusMm.  Judpakuus 37eKTPOHOB —Ha

KpHUCTaniax

7.2.4

CrioHTaHHOEe U BBIHY>XJEHHOE H3/TyUeHHUe.

YcTpoiicTBO M PUHIMIT paboThI 1a3epa

7.2.5

TexHUUecKre yCTPOWCTBA: CIIeKTpasbHbIN
aHa/in3 (CreKTPOCKOI), Jia3ep, KBAaHTOBBIU

KOMITbIOTEP

7.2.6

[TpakTueckve  pabotel.  HabmrogeHue

JIMHENYaToro CreKTpa

7.3

ATOMHOE AP0

7.3.1

Metoapl HaOMOAEHUS W PerucTpaLuH




3JIEMEHTAPHBIX YUdCTHL]

7.3.2

OTKpbITHE  pagUO0aKTUBHOCTH.  OIBITHI
Pesepdoppa 10 ompejesieHHI0  COCTaBa
paguoakTUBHOrO u3nyueHus. CBoMcCTBa
anbda-, 6eta-, raMma-u3nydyenus. BiusiHue

PagOaKTHUBHOCTH Ha »KMBbIe OPT'aHMW3MbI

7.3.3

OTkpbITUE  TIPOTOHA WU HEWUTPOHa.
HyknonHasi mogent simpa I'eiizeHbepra —
VBanenko. 3apsaj saapa. MaccoBoe 4ucio

szpa. V3otorsl

7.3.4

Anbda-pacniaf,. OJIeKTPOHHBIN u
MO3UTPOHHBIA  OeTa-paciag.  [amma-
W3y4yeHue. 3aKOH  pa/IM0AaKTHBHOTO

pacriazia

7.3.5

OHeprus CBA3U HYKJIOHOB B sfipe. InepHble

cunbl. ledekT Maccel siapa

7.3.6

AnepHele peakuuun. [emeHne U CUHTeE3

sanep

7.3.7

AnepHbii peaxrop. TepMosiiepHbIN
cuHTe3.  [IpobsieMbl ¥ MEPCIeKTUBBI
S/lepHOM  SHEepreTMKU.  JKOJIOrMYecKue

aCreKThbl 11ePHOM SHepPreTHKU

7.3.8

OnemMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHa. dyHJameHTaIbHbIe

B3aWMO/IeNCTBUS

7.3.9

TexHUUYeCKWe  yCTPOMCTBAa:  J0O3UMETD,
Kamepa BubcoHa, siiepHBIM  peakTop,

atromHasa bomba

7.3.10

[TpakTueckue paboTel. VccienoBaHue
TPEKOB YacTHI] (To TOTOBBIM

tdoTtorpadusam)

SJIEMEHTBI ACTPO®U3NKN

8.1

Bup 3Bé3mgHoro Heba. Co3Be3zusi, sipKue

3Bé3,I[BI, IJIaHeThI, X BUAMMOeE [IBM>KEeHHe




8.2

CosHeuHas cucremMa. IljmaHeTbl 3eMHOM
TPYNIbL. [TnaHeTLI-TUradThl u ux
CIyTHUKHW, KapJIMKOBbIe TjlaHeThl. Marbie

Tesia Co/mHeyHol CUCTeMbl

8.3

Connie, dotochepa u  aTmocdepa.

Co/mHeuHasa aKTUBHOCTD

8.4

WcTtounuk sHeprum CoJiHLa U 3BE3],

8.5

3BE3/bl, KX OCHOBHbIE XapaKTePUCTUKHU:
Macca, CBeTMMOCTb, PaZiuyC, TeMIlepaTypa,
150:4 B3aUMOCBSI3b. Hvarpamma
«CHEeKTPaIbHbIM  K/IaCC —  CBETUMOCTB».
3BE31bl  [VIABHOW  TOC/€10BaTeTbHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTb» [

3BE€3/] TJIaBHOM 10C/IeI0BaTe/IbHOCTH

8.6

###Par###BHyTpeHHee  cTpoeHue  3BE3[,.
CoBpeMeHHbIe Tpe/iCTaB/IeHUs 0
TIPOUCXOXKJeHnd U 3Bomouuu CosHua u

3BE371. JTaribl )XU3HU 3BE3]

8.7

Mneuneli Ilyte — Hama ['anakTuka.
CrivpanbHasg ~ CcTpykTypa  ['anakTuky,
pacripefiejieHde 3B€37, rasa U IbUIN.
[Tonoxxenune wu [gBwkeHue CosHLa B
lanaktuke. Ilnockas W  cdepuueckas

oA CUCTEMBI lanakTuku

8.8

Tunsl rajlaKTHK. Pa,E[I/IOI“aJIaKTI/IKI/I u

KBa3apbl. UEpHbIe [bIPHI B A/[paxX rajakTUK

8.9

Bcenennasa. Pacumipenne  BceneHHOM.
3akoH Xab6sa. Pa3beraHue rajakTHK.
Bo3pact u paauyc BceneHHoi, Teopusi
bonemoro B3peiBa. Mogenb «ropsuei

BceneHHOM». PeTUKTOBOE U3/TyueHre

8.10

MacimirabHass ~ CTpykTypa  BceneHHOIA.
Meraranaktvika. HeperiéHHbie mpo6siembl

aCTPOHOMMUHU




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

METOANYECKHWE MATEPUAJIbI VI YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPChI CETHU

MHTEPHET
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