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INOACHUTEJIBHASA 3AIINCKA

MporpamMma Mo (u3vke 6a30BOr0 YpOBHA Ha YpPOBHe CpefHEero obuiero o6pasoBaHus
paspaboTaHa Ha OCHOBE MONOXEHWA W TpeboBaHWA K pe3ynbTaTaM OCBOEHWS OCHOBHOM
06pa3oBaTeNlbHOM MporpaMMbl, npeactaBneHHbix B PrOC COO, depepanbHOV paboueit

nporpaMMe Mo y4yebHomy npeamety «®Pusmka» (6a30BblA YPOBEHb), a TaKXe C Y4YETOM
(befepanbHOM paboyeld nporpaMMbl BOCMMTAHUA WM KOHLENUWW npenojasaHnus yy4ebHOro
npegvera «®dusmka» B  00pasoBaTeNbHbIX — OpraHu3aumsax —Poccuiickoit  depgepaunm,
peannsyroLLMX OCHOBHbIE 06pa3oBaTe/ibHble NPOrpaMmbl.

CofepxxaHne nporpaMMbl M0 (DM3MKE HanpasieHo Ha (hOPMUPOBaHWE ECTECTBEHHO-
Hay4YHOI KapTWHbI Mypa obyyatowmxca 10-11 knaccoB npu 0byyeHUn nX Pr3nke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AeATEIbHOCTHOrO nogxoga. MNMporpaMma rno r3rke COOTBETCTBYET
Tpe6oaHusM ®IOC COO K nnaHMpyembIM SINHHOCTHLIM, MPeAMETHLIM M MeTanpegMeTHbIM
pesynbTaTtaM 06yYeHUs, a TaKkKe Y4uTbiBaeT HeoOXOAMMOCTb peain3auum MeXnpeaMeTHbIX
cBA3el (PU3MKN C EeCTECTBEHHO-Hay4HbIMU Y4ebHbIMK rMpegMeTamu. B Hell onpegenstoTcs
OCHOBHbIE LieIn M3yYeHnUs PU3MKM Ha YpOBHE CpeaHero obLuero obpasoBaHus, NiaHUpyemMble
pesynbTaTbl OCBOEHUS Kypca (U3MKW: JINYHOCTHblE, MeTanpeaMeTHble, MpeaMeTHble (Ha
6a30BOM YpOBHe).

[MporpaMma no (n3nKe BKIHOYaeT:

nnaHupyemMble pe3yfibTaTbl OCBOEHWNA Kypca (PM3MKM Ha 6a30BOM YpPOBHe, B TOM 4uC/ie
npegMeTHble pesy/ibTaThl Mo rogam 00y4eHus;
cofiepxkaHue yyebHoro npeameta «Pusnka» No rogam o0byyeHus.

Pu3mKa KakK Hayka 0 Hambosee 06LLMX 3aKOHAX NPUPOLbI, BLICTYMas B Ka4eCTBe y4ebHOro
npegmeTa B LUKOJE, BHOCUT CYLLECTBEHHBIA BKIa4 B CUCTEMY 3HaHUIN 06 OKPY>KatoLLEM MUpE.
LLIKONbHBLIA  KYypC (PU3MKM — CUCTEMOOOPA3YHOLMIA [ eCTECTBEHHO-HaYUHbIX Y4ebHbIX
NpegMeToB, NOCKO/bKY (DU3NYECKUE 3aKOHbI JIEXXAT B OCHOBE NPOLIECCOB U ABMIEHUI, N3Yy4aeMbIX
XUMUeR, bronorveid, GrU3nNYeckoin reorpagmein u actpoHomueid. Vicnonb3oBaHWe U akTUBHOE
NPUMEHeHVEe (U3NYECKMX 3HaHWIA  OnpefenseT XapakTep W pas3BuTME pasHOO0OpasHbIX
TEXHOMOMMA B Chepe 3HEPreTMKW, TPaHCMOPTa, OCBOEHMS KOCMOCa, MOyYeHUst HOBbIX
mMaTepuanoB C 3afjaHHbIMW CBOCTBaMU U ApYruX. V13ydeHune u3nKy BHOCUT OCHOBHOIN BKNag, B
(hopMUpOBaHME eCTECTBEHHO-HAYYHON KapTUHBLI MUpa 00yyatoLLmXcs, B (HOPMUPOBaHME YMEHNIA
MPUMEHATb HayYHbI METOZ NO3HAHWSA NPW BbINOSHEHUN UMK YYEOHBIX UCCNeL0BaHWIA.

B ocHOBY Kypca (hM3nK/ /1 YPOBHS CpefHero obLiero o6pasoBaHus NOMOXeH paj naew,
KOTOpble MOXXHO paccMaTpmBaTh Kak MPUHLMIMbI ero NOCTPOEHMS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEN KypC SBNSETCA NOTMYECKN 3aBEPLUEHHBLIM, OH
COAEPXKMUT MaTepuman U3 BCEX Pa3feNioB (PU3MKKM, BK/IOHYAET KakK BOMPOCHI KAaCcCUYECKOW, Tak U
COBPEMEHHOW (hU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBMM C Held MaTepuan Kypca (hm3nkn 006beanHEH BOKPYT
(hn3nyeckux Teopuii. BefywMm B Kypce ABNseTcA (POpMUpOBaHWE MpPeACTaBNeHUin o
CTPYKTYPHBIX YPOBHSAX MaTepuu, BeLLECTBe U MNoJsie.

Hoes eymanumapuzayuu. EE peanusaymsa npegnonaraet UCMosib3oBaHMe ryMaHUTapHOro
noTeHumana PU3NYeCKo HayKu, OCMbIC/IEHME CBA3N PasBUTUA (IM3NKN C pa3BUTUEM OOLLECTBa,
a TaKXXe C MMPOBO33PEHYECKMU, HPABCTBEHHLIMW 1 3KOJIOTMYECKMMM NMPobiemMamu.

Hoes npuxnaonoii nanpasnennocmu. Kypc (U3MKu npeanonaraet 3HakOMCTBO C LUMPOKMM
KPYroM TEXHUYECKMX W TEXHOMOMMYECKNX MPUMIOKEHNI N3YUYEHHBIX TEOPUIA N 3aKOHOB.

Hoes sxonoeusayuu Peann3yetca MOCPEACTBOM BBEAEHWA 3/IEMEHTOB  COAEPXaHu4,
MOCBALLEHHbLIX 3KOMIOMMYecKUM MnpobsiemaM COBPEMEHHOCTU, KOTOpPble CBA3aHbl C pasBUTUEM
TEXHUKN 1 TEXHOJIOMMIA, a TakxKe 06CyXXaeHNa NpobieM pauroHasIbHOro NPUPOLON0/b30BaHNSA U
9KO/I0r1M4yeckol 6e30nacHoOCTK.

CTep>XHeBbIMW 3/1eMEHTAMWN Kypca (PU3MKM Ha YPOBHe cpefHero obuiero o6pasoBaHus
ABNAOTCA (pun3nyeckne Teopun (hopmMMpOBaHUE MNPELCTaB/EHUA O CTPYKTYpe MOCTPOEHUs



(hn3nyeckor Teopuu, PoNN (PyHAAMEHTa/IbHbIX 3aKOHOB W MPUHLWNOB B COBPEMEHHbIX
NpeAcTaBNeHUaX O MpUpoge, rpaHuLax NPUMEHMMOCTU TEOPWiA, A4/ OMWUCAHUS eCTECTBEHHO-
HaYUHbIX SB/IEHWI W MPOLLECCOB).

CUCTEMHO-[eATeNIbHOCTHBIV MOAX0[, B Kypce (hU3NKM peasin3yeTcs Npexze BCero 3a CUeT
OpraHm3aummn 3KCnepuMeHTa/IbHON [eATeNlbHOCTU 0OyyatoLimxcs. [ns 6a30BOro ypoBHs Kypca
(PM3UKN — 3TO UCMOJb30BAHNE CUCTEMbI (PPOHTA/IbHBIX KPAaTKOBPEMEHHBIX 3KCMEPUMEHTOB Y
nabopaTopHbIX paboT, KOTopble B MporpaMme Mo ¢usnke 06beAmHeHbl B O6LMIA CMMCOK
YUYEHMYECKMX MPaKTUYeCcKnx paboT. BblgeneHne B yKa3aHHOM MepeyHe n1abopaTopHbIX paborT,
MPOBOAUMBIX [A/1i KOHTPONS W OLEHKW, OCYLLECTB/IAETCA Y4yaCTHMKamMu 06pa30oBaTe/IbHOro
npoLiecca Ucxoaa U3 0CO6eHHOCTEN NNaHMPOBaHMS M OCHaLLeHUA KabuHeTa guanku. Mpy aTom
obecneynBaeTca 0BfafileHVe 06y4atoLMMUCA YMEHUAMU MPOBOAUTL KOCBEHHbIE W3MepeHus,
NCCNefoBaHNs 3aBUCUMOCTEN (DU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MPOBEPKE
MPes/IoKeHHbIX TUMOoTeES.

BosbLloe BHUMaHVE YAenseTcs PeLleHno Pacy&THbLIX M KauyeCTBEHHbIX 3aaad. [pu aTom
[N pacyETHbIX 3a7a4 NPUOPUTETOM ABNAKOTCA 3a4aumn C ABHO 3aaHHOMN (M3NYeCKOW MOLESbIO,
MO3BONAIOLUME MPUMEHATL U3YYeHHble 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OAHOro pasgena
Kypca, Tak ¥ UHTErpMpysa 3HaHus 13 pasHbiX pasfenos. [ KayeCTBEeHHbIX 334ay NMPYopuUTETOM
ABNAOTCA 3afaHMsi Ha OObACHEHWE NPOTEKaHWA (U3NYECKUX SBMEHUA U MPOLECCOB B
OKpY>KatoLLel XM3HK, Tpebyrolime Bblbopa (DM3MYECKOW MOAenu ANs CuTyauuu MpakTUKo-
OPWEHTNPOBAHHOIO XapakTepa.

B cootBerctBMM ¢ Tpe6oBaHmaMn ProC COO K maTepuanbHO-TEXHUYECKOMY
obecrieyeHnto yye6HOro npouecca 6a30Bblii YPOBEHb Kypca (PU3MKM Ha YPOBHE CpefHero
o6Lero obpasoBaHus LO/MKEH M3y4vaTbCA B YCNOBUAX NPEAMETHOrO KabvHeTa (M3NKU 1an B
YCNOBUAX UHTETPUPOBAHHOIO KabuHeTa NpeaMeToB eCTeCTBEHHO-HAYUYHOMo UuKia. B KabuHete
(M3MKM  JO/MKHO OblTb Heobxoammoe flabopaTtopHoe o6opyfoBaHWe [A/1F  BbINOHEHUS
yKa3aHHbIX B Nporpamme rno u3nke yY4eHNYECKUX NpPaKTUYeCcKnX paboT 1 LeMOHCTPaLNOHHOE
obopypoBaHme.

[eMoHCTpaumoHHoe o060pyfoBaHMe (HOPMUPYETCA B COOTBETCTBUW C  MPUHLMUMOM
MWUH/MaNbHOM JOCTATOYHOCTU M OBecrnevmBaeT MOCTAHOBKY MePeynCc/ieHHbIX B MporpamMmmMe no
(hM3NKe KHOYEBbIX [EMOHCTpauuiA Ons WCCNefoBaHUA K3Y4vaeMbiX SBMEHWA WU NPOLECCOB,
AMMMPUNYECKMX N (DYHAAMEHTA/IbHBIX 3aKOHOB, MX TEXHUYECKMX NPUMEHEHNIA.

NabopatopHoe 060pyfoBaHUe ANS YYEHUYECKMX MPaKTUYECKUX paboT ¢opmupyeTcs B
BULE TeMaTWYeCKMX KOMIIEKTOB W 06ecrneynBaeTcsa B pacyére O4HOr0 KOMIJIEKTA Ha [ABYX
obyvarowmxca. TemaTvyeckme KOMMIEKTbI 1a60PaTOPHOrO 060pYA0BaHUSA [OMKHbI  ObITh
MOCTPOEHbl Ha KOMIM/IEKCHOM WCMO/b30BaHUN aHAIOrOBbIX W LM(POBLIX NMPMOOPOB, a Takxe
KOMMbIOTEPHbIX M3MEPUTENBHBIX CUCTEM B BUJE LMPPOBLIX TabopaTopuil.

OCHOBHbIMM LIENAMMN N3YYeHNs (PM3NKK B 06LLLEEM 06pa30BaHNM ABMIAOTCA:

(hopMupoBaH/Me WHTepeca W CTPeMJIEHUS O06y4YaloLUMXCA K Hay4yHOMY W3YYeHUHD
MPUPOLbI, PasBUTUE UX UHTENIEKTYa/IbHbIX U TBOPYECKUX CNOCOGHOCTEN;

pasBuTMe MpPeACTaB/ieHWd O HayyHOM MeTofe MOo3HaHMA U (hopMupoBaHue
NCCef0BaTe/IbCKOrO OTHOLLUEHUS K OKPY)XXatoLWMM SB/IEHUAM;

(hopMMpOBaHMEe Hay4yHOro MMPOBO33PEHWNA KaK pe3y/ibTata U3y4YeHUs OCHOB CTPOEHUS
martepum 1 PyHAaMeHTa/IbHbIX 3aKOHOB (DU3NKMW;

(hopmrpoBaH/e YMeHUI OOBACHATL SBIEHNA C UCMO/b30BaHNEM (DU3NYECKNX 3HAHWI U
Hay4HbIX [OKa3aTe/bCTB;

(hopmupoBaHve NpeacTaBNeHUn 0 pPon U3NKA AN Pa3BUTUA APYIMX eCTECTBEHHbIX
HayK, TEXHUKW U TEXHONOT WA,

JocTmxeHne aTuX Leneii 06ecneynBaeTCA peLleHneM Creayrolmx 3ajady B npolecce

N3ydeHns Kypca (PU3NKN Ha YPOBHE CpeHEro 06Luero o6pasoBaHms:

nprobpeTeHne CUCTEMbI 3HAHUA 06 O6LMX (PU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEopuUsAX, BK/OYAA MeXaHUKY, MOMEKYNAPHYIO (U3NKY, 3NEKTPOLNHAMUKY, KBAHTOBYIO (DU3NKY
W 3/1IEMEHTbI aCTPOU3NKM;



(hopMMpoOBaHME YMEHWIA NPUMEHATb TEOPeTUYeCKUe 3HaHWA AN 00bACHEeHUSs
(hU3NYECKNX ABNEHUIA B MpUpoLe WU ANA NPUHATUS MPaKTUYECKMX PeLleHWid B MOBCELHEBHOM
YXN3HW;

OCBOEHME CNOCOO0B peLLeHNs pasINYHbIX 3a4ay C ABHO 3aaHHON (PU3NYECKOA MOAENbIO,
3afiay, nogpasyMeBatOLMX CaMOCTOSITeNIbHOe COo3faHue (U3NYeCKOn Mogenn, afekBaTHOW
YCNOBUSM 3ajauu;

NMOHVMaHWe (U3NYECKMX OCHOB W MPUHUUMOB [EACTBUA TEXHUYECKUX YCTPOWUCTB U
TEXHO/IOMMYECKUX MPOLLECCOB, UX BIIUSHUS HA OKPYXXatOLLYIO Cpesy;

OBNafleHVe MeTofamMu CamMOCTOATE/IbHOrO MaHWPOBaHWUA U MPOBEAEHUS (PU3NYECKMX
9KCMEPUMEHTOB, aHanM3a W WHTepnpeTauum WHQopmauum, onpeaeneHns LOCTOBEPHOCTH
MOSTY4eHHOr 0 pe3ynbTara;

co3faHune YCMoBWIN AN Pa3BUTUS YMEHWUI NPOEKTHO-MUCCNeA0BaTe/IbCKON, TBOPYECKON
[eATeIbHOCTH.

Ha n3yyeHune hmankm (6a30Bbili YPOBEHb) Ha YPOBHE CpeAHero o6Liero o6pasoBaHNs 0TBOAUTCA

136 yvacos: B 10 knacce -68 yacos (2 yaca B Hefiento, B 11 Kacce — 68 yacoB (2 vaca B Hefiento).
Mpefnaraemblii B NporpaMMe no (husunke nepeyeHb 1abopaTopHbIX U NPaKTUYECKUX paboT

ABNAETCA PEKOMEH[OBaHHbIM, y4uTenb [enaeT Bblbop MNpoBeAeHUs nabopaToOpHbIX pPaboT u

OMbITOB C YYETOM UHAMBUAY/IbHBIX OCOOEHHOCTEN 00YYatoLLMXCS.

COAEP) KAHUE OBYYEHUSA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

dusnka — Hayka o npupoge. HayuHble MeTOAbl MO3HAHWS OKPYXKAHOLEro mupa. Ponb
3KCNepMMEHTa 1 TeopumM B MPOLIECCe NO3HaHWSA MPUPOAbI. DKCMEPUMEHT B (U3MKe.

MogennpoBaHune (HU3NYECKUX SBNEHUI U NpoueccoB. HayuHble runoTesbl. dusmnyeckue
3aKOHbI 1 Teopyn. "paHULLbl TPUMEHUMOCTY (I3NYECKMX 3aKOHOB. [PUHLMA COOTBETCTBMS.

Ponb 1 MecTo (U3NKM B (HOPMUPOBAHUM COBPEMEHHOW HAy4yHOW KapTUHbI MUpa, B
MPaKTUYECKOW AeATeNbHOCTU OAEINA.

Llemoncmpayuu

AHaIoroBble 1 LM(POBbIE N3MEPUTENbHbIE NPUOOPLI, KOMMLIOTEPHbIE JATUNKN.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnyeckoe aBuXKeHne. OTHOCUTENbHOCTL MexXaHW4YecKoro AswkeHusa. Cucrtema
oTcuéTa. TpaeKkTopus.

MepemellleHMe, CKOpPOCTb (CpedHsAs CKOPOCTb, MIHOBEHHast CKOPOCTb) M YCKOPEHWe
MaTepuanbHON TOYKM, UX MPOEKLMM HA OCU CUCTEMbI KoopAuHaT. CnoXeHue nepeMeLLeHnii n
CIOXEHWE CKOPOCTEMN.

PaBHOMEPHOE ¥ pPaBHOYCKOPEHHOE MPAMOSIMHENHOE ABVKEeHME. 'patimkn 3aBUCUMOCTU
KOOPAWHAT, CKOPOCTW, YCKOPEHUS, MYTU N NePEMELLEHNS MaTEPUaNbHOM TOUKN OT BPEMEHMN.

CB060fHOe NnajieHne. Y CcKopeHue cBOOOLHOMO NafeHus.

KpnBONMHeHOe ABMKEHWE. [BMXKEHWE MaTepuasibHOM TOUYKM MO  OKPYXHOCTU C
MOCTOSHHOW MO MOAY/0 CKOPOCTbI. YTNoBas CKOPOCTb, JMHENHas CKopocTb. [lepuog u
yacToTa o6palLeHus. LleHTpoCTPeEMUTENIbHOE YCKOPEHME.

TexHMYecKne YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME: CNUAOMETP, [ABUXKEHUE
CHapsAo0B, LiernHble U PeMEHHbIe nepeaayn.

Jlemoncmpayuu

Mogenb cucTembl OTCUETa, MNNOCTPALNSA KWHEMATUYECKUX XapPaKTEPUCTUK ABUXKEHWS.



MpeobpaszoBaHne ABUKEHUIA C UCMO/b30BaHMEM NPOCTbIX MEXaHN3MOB.

MageHwve Ten B BO3A4yXe U B pa3pe>KeHHOM NpOCTPaHCTBeE.

HabntofeHve ABMXEHUA Tena, GPOLIEHHOr0 NoJ Yr/ioM K TOPU30HTY U FOPU3OHTa/bHO.

3mepeHue ycKkopeHns CBOOOAHOIO najeHus.

HanpasneHne CKOPOCTN NPU ABUXKEHUM MO OKPYXXHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol

3yyeHre HepaBHOMEPHOIO ABMXXEHUSA C LieNbo onpeaeneHns MrHOBEHHOW CKOPOCTMU.

WccnepoBaHne  COOTHOLLEHMS  MeXAy — NyTAMM,  NPOMAEHHbIMM  TefioM  3a
nocnefoBaTeflbHble paBHble MNPOMEXYTKA BpPEMEHW MpU PaBHOYCKOPEHHOM [BWKEHUM C
HaYa/lbHOW CKOPOCTbIO, PaBHOIN HYNHO.

3yueHre ABMKEHNA LaprKa B BA3KOW XXMAKOCTU.

3yueHvie BMKEHNA Tena, GPOLLEHHOr0 rOPU30HTa/TbHO.

Tema 2. /lunamuxa

MpuHUMN oTHOCMTeNbHOCTU anunes. MepBblil 3aKOH HbOTOHa. MIHepUmManbHble CUCTEMbI
OTCUéTa.

Macca Tena. Cuna. [MpuHUMn cynepnosvuun cun. BTopoit 3akoH HbtoTOHa Ans
MaTepuanbHON TOUKN. TPeTUin 3aKoH HbHOTOHa AN1s MaTepuasibHbIX TOYeK.

3aKoH BceMupHOro TaAroteHns. Cuna TaxecTu. Nepeas KOCMUYecKas CKOpOCTb.

Cuna ynpyrocTn. 3akoH N'yka. Bec Tena.

TpeHvie. Buabl TpeHWs (NOKOS, CKOMbXeHWs, KadeHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHusa CKOJbXEHUS U cuna TpeHus nokos. KoadgpuumeHT TpeHnsa. Cruna conpoTUBEHUA
npwn ABUXEeHUM Tena B XUAKOCTU UK rase.

MocTynate/nibHOe 1 BpalaTe/ibHOe ABMXXeHWe abCoNHOTHO TBEPAOrO Tena.

MoOMeHT cunibl OTHOCWUTE/NILHO OCK BpalleHud. [11e4o cunbl. YCNoBus paBHOBECUSA
TBEPAOro Tena.

TexHNYecKkMe YCTPOCTBA M MPaKTUYeCKOoe MNPUMEHEHME: MOALWWNHUKA, [BUKEHWE
NCKYCCTBEHHbIX CMYTHWKOB.

Jlemoncmpayuu

FBNeHne nHepLmn.

CpaBHeHVe Macc B3aMMOAeNCTBYHOLLMX Ten.

BTopoli 3akoH HbloTOHa.

3mepeHune cun.

CnoxeHue cun.

3aBMCUMOCTb CUJIbl YIIPYTrOCTY OT fedopmaunu.

HesecomocTb. Bec Tena npu yCKOpPEHHOM NOABLEME U NafeHUN.

CpaBHeHMe Cu TPeHUSA NOKOS, KaYeHNSA U CKONbXEHUS.

Ycnosus paBHOBeCUSA TBEPAOIO Tena. Buabl paBHOBeCKS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

3yueHre ABMKEHUA 6pyCKa MO HAKNOHHOM NIOCKOCTW.

VccnepoBaHne 3aBUCMMOCTU CUT YNPYTrOCTW, BO3HUKAKOWMX B NPY>KUHE U PE3MHOBOM
o6pasLie, OT nx gethopmaLuu.

WccnefoBaHWe YCNOBUIA paBHOBECUS TBEPAOrO Tefa, MMEHOLLEro OCb BPaLLeHus.

Tema 3. 3axonwi COXPAHERUA 6 MEXAHUKE

Mnynbc MaTepuasibHOM TOYKM (Tena), CUCTEMbI MaTepUasibHbIX TOYeK. VIMNYbC Cusbl 1
N3MEeHeHne MMMy bca Tena. 3aKoH CoXpaHeHs UMMy bca. PeakTUBHOE [BUXEHME.

PaboTa cu/bl. MOLLHOCTb CUNbI.

KnHeTnyeckast aHeprusi mMaTepuanbHOW TOUKW. TeopemMa 06 WM3MEHEHWU KUHETUYECKOW
3Hepruu.

MoTeHumanbHaa aHeprus. MoTeHunanbHas 3Heprus ynpyro AetopmMnpoBaHHON MPY>KMHbI.
MoTeHUManbHas aHeprus Tena B6mM3n NoOBEPXHOCTN 3eM/N.

MMoTeHUMalbHble U HenoTeHUMabHble Cubl. CBA3b paboTbl HEMOTEeHUMaNIbHbIX CUN C
N3MEHEHVEM MEXaHNYECKON 3Heprum cucTeMbl Te. 3aKOH COXPaHEHNA MeXaHUUYeCKOW SHEPTUN.



Ynpyrue n Heynpyrme CTo/IKHOBEHMS.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOE NPUMEHEHME: BOAOMET, KOMEP, NPYXXUHHbIN
NMUCTONET, ABMXXEHNE paKeT.

Jlemoncmpayuu

3aKOoH CoXpaHeHUs UMMy bCa.

PeaKTBHOe [BUXKEHNE.

Mepexos NOTeHUNaNbHOM 3HEPTM B KWHETUYECKYIO 1 06paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

3yyeHne abCOMOTHO Heynpyroro ygapa C MOMOLWGK [BYX OAWMHAKOBbIX HUTAHbIX
MasATHMKOB.

WccnegoBaHue cBA3M paboTbl CUMbl C M3MEHEHMEM MEXaHWMYecKOW 3Heprum Tena Ha
npuMepe pacTKeHNs Pe3sMHOBOI0 XryTa.

Pa3nes 3. MoJsiekyasipaast pu3uKa M1 TEpPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIe MONOXEHNS MOJIEKY/IAPHO-KUHETUYECKON TEOPUM N UX OMbITHOE 0O60CHOBaHMe.
BpoyHoBCcKOe ABvKeHue. Ouddysnsa. Xapaktep [ABMXKEHWA W B3aUMOLENCTBUA  4YacTuy,
BelllecTBa. Mofennm CTPOeHWUS ras30B, XWAKOCTEA W TBEPAbIX Ten U OObACHEHMe CBOWMCTB
BeLlecTBa Ha OCHOBe 3TWX Mogenen. Macca M pa3mepbl Mosiekyn. KonmyecTBo BellecTBa.
MocToAHHaA ABoragpo.

Tennosoe paBHOBecKe. TemnepaTypa 1 eé nsmepeHue. LLikana temnepatyp Llenscus.

Mogenb ngeanbHoro rasa. OCHOBHOE YpaBHeHWe MOJEKYNAPHO-KUHETUYECKOW Teopum
naeanbHOro rasa. AOCOMOTHasA Temnepatypa Kak Mepa CpefHeld KWHETUYECKOWN 3Heprum
TENMIOBOro [BWMXKEHUsA uvacTul, rasa. Lkana Ttemnepatyp KenbBuMHa. [a30Bble 3aKOHbI.
YpaBHeHne MeHpaeneeBa—KnaneripoHa. 3akoH [lanbToHa. l3onpoueccbl B uaeanbHOM rase C
MOCTOSAHHbIM KOMMYECTBOM BeLlecTsa. [ paduyeckoe npeacTasfieHvie N30MpoLLECCOB: 130TepMa,
n3oxopa, n3obapa.

TexHUYecKre YCTPOMCTBA U NPaKTUYECKOe NPUMEHEHNE: TepMOMETP, 6apomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBatOLMe [MCKPETHOe CTPOEHWe BeLlecTsBa, oTorpapuu  MOMEKyn
OpraHMyecKnx CoeaVHEHWN.

OnbITbl N0 ANGPY3NM XKNLKOCTEN U ra3os.

Mogenb 6pOyHOBCKOIO ABUXEHUS.

Mogenb onbiTa LLITepHa.

OnbITbl, JOKa3bIBAIOLLME CYLLLECTBOBAHME MEXMOJIEKYNAPHOIO B3aMOLENCTBUSA.

Mogenb, nnNCTpUpyoLwas Npupoay AaBneHns ra3a Ha CTEeHKN cocyfa.

OnbITbl, UNNKOCTPUPYIOLLNE YpaBHEHNE COCTOAHUA UaeabHOro rasa, N3oMnpoLiecchbl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

OnpefeneHve Maccbl BO3fyxa B K/MacCHOM KOMHaTe Ha OCHOBE W3MepeHuid 06bEMa
KOMHaTbI, aB/leHNs 1 TeMnepaTypbl BO34yXa B Hell.

iccnefoBaHne 3aBUCMMOCTU MeXAY NapaMeTpaMy COCTOAHUA Pa3peXkeHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanMHaMmyeckas cuctema. BHYTPeHHSAS 3Heprus TepMOAMHAMUYECKOW CUCTEMbI W
Crnoco6bl eé n3meHeHusa. KonmyecTso TensoThbl U pabota. BHYTpeHHAS 3Heprus 04HOATOMHOIO
naeanbHOro rasa. Bugbl Tennonepegayn: TenaionNpoBOAHOCTb, KOHBEKLUNA, U3NTyYeHMe. Y ieNbHas
TENM0EMKOCTb BeLlecTBa. KonnyecTso TennoThl Npu Tennonepeaade.

MoHATMe 06 apmabaTHOM npouecce. [epBbld 3aKOH TepMoAMHaMUKW. [pyMeHeHune
MepBOro 3akoHa TepMOAVMHAMKKM K n3onpoveccam. ['paduyeckas nHTepnpeTaums paboTbl rasa.

BTopoli 3aKoH TepMoAMHaMUKKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOJE.



Tennosble MalWHbI. MPUHLMUNBLI 4eACTBUA TENIOBLIX MallvH. Mpeobpa3oBaHWs 3HEPTUA B
TennoBbIX MawwuHax. KoathhuumeHT nonesHoro feiicTBust TeNO0BOW MalunHbl. Likn KapHo v
ero Ko3apquUMEHT NOME3HOro AeNCTBUA. IKONOTMYeCKMe Npo6ieMbl TENIOIHEPreTUKMN.

TexHU4YecKMe YCTPOCTBA W NpPaKTUYecKoe MpPUMEHEHWe: [ABUraTeslb BHYTPEHHero
cropaHus, 6bITOBOM X0NOANIbHUK, KOHAULMOHEP.

Jlemoncmpayuu

\3MeHeHMe BHYTPEHHE 3Hepruv Tena MpU COBEpLUEHWUM PaboTbl: BblNeT MPO6KM ©3
OYTbINIKA MOf, AENCTBMEM CXATOro BO34yXa, HarpesaHve agupa B NaTyHHON TpybkKe MyTéMm
TpeHus (BULEOLEMOHCTpaLNA).

3MeHeHVe BHYTpeHHel aHeprumn (TeMnepaTypbl) Tena npu Tenaonepesave.

OnbIT NO agnabaTHOMY pacLUMpeHnto Bo3ayxa (OnbIT ¢ BO3A4YLUHbIM OFHUBOM).

Mogenn napoBowi TYpOuHbI, ABUraTens BHyTPEHHEro CropaHuns, peakTMBHOMO ABUraTens.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

3mepeHue yaenbHON Tenn0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoovl

Mapoobpa3oBaHWe W  KOHAeHcauus. lWcnapeHume 1 KuneHwe. ABCOMKOTHad W©
OTHOCUTENbHAA BI&XHOCTb BO34yxa. HacbIlWweHHbIn nap. Y aenbHas Tensiota napoobpasoBaHus.
3aBMCUMOCTb TeMMepaTypbl KUMEHUA OT AaBNeHus.

TBépgoe Teno. Kpuctanimyeckme n amopHble Tena. AHU30TPONUA CBOMCTB KPUCTa//IOB.
Xngkue kpuctannbl. CoBpeMeHHble MaTepuasbl. naBneHne U Kpuctannmsaumsa. YaenbHas
Tennota nnasneHuns. Cybnmmaums.

YpaBHeHMWe TennoBoro 6anaHca.

TexHMYecKMe YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHWNE: TUIPOMETP W MCUXPOMETP,
KaOpUMETP,  TEXHONOTMM  MOJIyYeHUs  COBPEMEHHbIX  MaTepuaioB, B TOM  YuC/e
HaHOMaTeprasnoB, U HAHOTEXHO/OTUN.

Jlemoncmpayuu

CBOICTBaA HaCbILWEHHbIX MapoB.

KvneHvie npy NOHWKEHHOM AiaBNeHUN.

Cnocobbl M3MepeHUs BNaXXHOCTW.

HabntofeHve HarpeBaHWs 1 NaBIeHNA KPUCTA/IIMYECKOTO BELLECTBA.

JeMoHCTpaLnsa KpucTan/ios.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

3MepeHne OTHOCUTENBHON BNaXKHOCTH BO3AYXa.

Pasnen 4. dinekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

AnekTpusauma  Ten. ONeKTpUYecKMin 3apsd. [Ba BuAa 3NEKTPUYECKUX  3apsfoB.
MPOBOLHWKY, AN3NEKTPUKM U NONYNPOBOLHWNKN. 3aKOH COXPaHEeHUs 3/1eKTPUYECKOro 3apsaja.

B3aumogeiictBne 3apsfoB.  3akoH  Ky/noHa.  TOYeYHbI  3MEeKTPUYECKUIA  3apaf,.
AnekTpnyeckoe none. HanpsXEBHHOCTb 3MeKTpUYeckoro nong. [puHuun cynepnosvuuum
ANEKTPUYECKUX NOJeR. JIMHUM HanpsXKEHHOCTY 3N1EKTPUYECKOTO MOoNS.

Pabota cun  3nekTpocTtatuyeckoro nons. loTeHuuan. Pa3HOCTb  NOTEHLMaoB.
MPOBOAHVKM N AN3NEKTPUKM B 3/IEKTPOCTATUUYECKOM None. JuanekTpnyeckas NpoHMLAeMOCTb.

OnekTpoémMKocTb. KoHaeHcaTop. OneKTPOEMKOCTb MJIOCKOr0 KOHAeHcaTopa. JHeprus
3apsHKeHHOro KoHAeHcaropa.

TexHU4YecKkre YCTPOMCTBA W MNPaKTUYECKoe MNPUMEHEHME: 3MEKTPOCKON, 3/1eKTPOMETP,
3NIeKTPOCTaTMYECKas 3almTa, 3a3eM/IeHne 31eKTPonpubopoB, KOHAEHCATOpP, KOMWUPOBa/IbHbIN
annapar, CTPYHbIA NpUHTEP.

Llemoncmpayuu

YCTPOWCTBO 1 MPUHLMN AeNCTBUA 3/1eKTPOMETpa.

B3avMogeicTBI1e Ha3NeKTPU30BaHHbIX TeJl.



ANeKTPUYECKOoe Nose 3apsKEHHbIX TeN.

[MpOBOAHMKM B 3/1eKTPOCTATUYECKOM MOJe.

DneKkTpocTaTnyecKas 3awmnTa.

[N3NeKTPUKM B 3/1EKTPOCTATUYECKOM MOJIE.

3aBMCUMOCTb ~ 3/IEKTPOBMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT MAOWaan  MnnacTuH,
PacCTOAHMA MEXAY HUMU U AN3NEKTPUYECKOW NPOHMUL,AEMOCTMH.

SHeprua 3apsHKEHHOr0 KOHAeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

I3mepeHne 3NeKTPOEMKOCTU KOHAeHcaTopa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

ANEKTPUYECKNIA TOK. YCNOBMS CYLLLECTBOBAHWSA 3M1EKTPUYECKOro TOKa. VICTOUHMKM TOKa.
Cwuna ToKa. MOoCTOSHHBI TOK.

Hanps»xeHne. 3akoH OMa 414 y4acTKa Lenu.

AneKTpuyeckoe COMpPOTUB/IEHME. YnensHoe COMpOTUB/IEHNE BeLLleCTBa.
MocnepoBaTensHoe, NapanfiesibHoe, CMeLLaHHOoe CoeiMHeHMe MPOBOAHMKOB.

PaboTa 3/1eKTpryecKoro Toka. 3akoH xoyns—/leHua. MOWHOCTb 3/1eKTPUYECKOro TOKa.

ANeKTPOABMKYLLAA CMUMa N BHYTPEHHEe COMPOTUB/IEHNE UCTOYHMKA TOKA. 3akoH Oma ans
MOJHOW (3aMKHYTOW) 3N1eKTPUYeCKO Lienun. KopoTkoe 3aMblKaHue.

ANeKTPOHHas NPOBOAUMOCTb TBEPALIX METa/10B. 3aBUCUMOCTb COMPOTUB/IEHUSA META/II0B
oT Temnepatypbl. CBEPXNPOBOAUMOCTb.

DNEeKTPUYECKMNiA TOK B BaKyyme. CBOINCTBA 3/1EKTPOHHbIX MY4YKOB.

MonynpoBogHukn. CO6CTBEHHAs W MpUMecHas MNPOBOAMMOCTb  MOJTYNPOBOAHMKOB.
CaolicTBa p—n-nepexoga. MonynpoBogHNKOBbLIE MPUGOPBI.

ANeKTPUYECKNn TOK B pacTBopax W pacnsaBax 3/eKTPOSIMTOB. JMEKTPOINTUYECKAS
Aanccoumaums. SNeKTponus.

ANeKTPUYECKNA TOK B raszax. CamoCTOATE/IbHbIA U HECAMOCTOSATENbHBIA paspss. MonHus.
Mna3ma.

TexHMYecKme yCTPOMCTBA N NPaKTUYECKOE NMPUMEHEHME: aMNepMeTp, BO/IbTMETP, PeocTar,
MCTOYHUKN TOKa, 3/eKTpoHarpeBaTe/lbHble NPUO0pPbl, 3/1EKTPOOCBETUTENbHBIE  NPUOOPHI,
TEPMOMETP  COMPOTUB/IEHWS,  BaKyyMHbld  AMOf4, TEPMUCTOPbl U (POTOPE3UCTOPSI,
NoMynpOBOAHMKOBLIN ANOA, rafibBaHMKa.

Llemoncmpayuu

13mepeHre Cusibl TOKa M Harps>KeHUs.

3aBUCMMOCTb  COMPOTUB/IEHUS  UWINHAPUYECKMX MPOBOAHMKOB OT [AJ/IMHbI, NJoLaan
MonepeYyHoro Ce4YeHns 1 Matepuana.

CMeLLaHHOe coevHEHWe MPOBOLHUKOB.

MpsMoe M3MepeHne 3MeKTPoABMKYLLEN cuibl. KOPOTKOe 3aMblkaHWe rasibBaHU4YeCcKoro
3/1IeMeHTa U OLEeHKa BHYTPEHHEero CornpoTUB/IEHUS.

3aB/MCMMOCTb CONPOTUB/IEHUA META/II0B OT TEMMNepPaTypbl.

[MpOBOAMMOCTb 3/1IEKTPO/IUTOB.

ckpoBoIA paspsig 1 NPOBOAMMOCTb BO3AyXa.

OZHOCTOPOHHAA NPOBOAUMOCTb AM0JA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

13yyeHmne cMeLlaHHOro CoeNHeEHNs Pe3nCTOPOB.

3vepeHne  3NeKTPOABMXKYLLEA CUMbl  WUCTOYHMKA TOKA W ero  BHYTPEHHEro
COMpPOTUB/IEHUSA.

HabntofeHve anekTponusa.

Me:xnpeamerHblie CBA3H

N3yueHre Kypca ¢u3uku 6a30Boro yposHs B 10 Kfacce OCYLLECTBAETCA C YYETOM
coAepXKaTe/lbHbIX MEXMPeAMETHbIX CBA3e C Kypcamu MaTematuku, 6uonornu, Xumuu,
reorpamm n TeXHOMOTUMN.



Mesicnpeomemmuvie nonsmus, CBA3aHHble C W3YYeHWEM METOAO0B HAy4HOro MO3HaHuS:
SIBMIEHME, HayuHbIA (hakT, runotesa, (m3nMyeckas BeNNYMHA, 3aKOH, Teopus, HabntoLeHwe,
9KCMepUMEHT, MOAeNNpPoBaHne, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHNe  CUCTEMbl  YpaBHEHWI, NMHeliHas  (yHKUMs, napabona,
rmnepbona, X rpaukn U CBOMCTBA, TPUTOHOMETPUYECKME (YHKLMUN: CUHYC, KOCUHYC, TaHTEeHC,
KOTaHIeHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M WX MPOEKLMN Ha OcK
KOOPAMHAT, C/IOXKeHVe BEKTOPOB.

Buonozus: MexaHNYeCKoe ABVKEHVE B XXMBOW Npupoje, Anddysmns, ocMoc, TennoobmeH
XXMBbIX OpraHn3moB (BuUAbl Tensonepefayu, TeMI10BOe PaBHOBECUE), 3/IEKTPUYECKUNE ABMIEHNSA B
XKV1BOW npupoge.

Xumus: QUCKPETHOE CTPOEHWEe BeLLecTBa, CTPOEHME aTOMOB W MOMEKY/l, MOJ/lb BeLLEeCTBa,
MONSipHas Macca, TensoBble CBOWCTBA TBEPALIX TeN, XWUAKOCTEA W ras3oB, 3/7EeKTPUYECKMe
CBOICTBA METAJI/I0B, ANEKTPOIMTUYECKAS AMccoUmaums, raibBaHnKa.

Teoepapus: BNOXXHOCTb BO34yXa, BETPbl, 6apoMeTp, TEpMOMETP.

Texnonoaus: NPeobpasoBaHme ABUKEHWI C UCMONb30BAHNEM MEXaHU3MOB, YYET TPEHUS B
TEXHUKe, MOALIMMHUKKL, WCMOMb30BaHME 3aKOHa COXpaHeHus MMMNy/bca B TEXHUKE (pakeTa,
BOAOMET W Apyrve), [ABurateflb BHYTPEHHEro CropaHus, MapoBas TypouHa, ObITOBOM
X0NOAWUNbHUK, KOHANLUMOHEP, TEXHOMIOMMK MOoTyYeHUs COBPEMEHHbIX MaTepuasnos, B TOM Yu1che
HaHOMaTepuasioB, W  HAHOTEXHONOTWUW,  3MEKTPOCTaTMYecKas  3awuTta,  3a3emsieHue
3NIEKTPONpPUOOPOB,  KCEPOKC, CTPYWAHbIA  MPUHTEP, 3MeKTpOHarpeBaTe/ibHble  Npubopsl,
3/1EKTPOOCBETUTE/bHbIE MPUBOPDI, ra/ibBaHKKa.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKUUA

MOCTOSHHbIE MarHWTbl. B3avMogeiicTBMe MNOCTOAHHbLIX MarHUTOB. MarHuTHOe nose.
BekTop MarHUTHON MHAYKLUMW. TIPUHUMN Cynepno3numMm MarHUTHbIX Noner. JIMHAWM MarHUTHOM
NHAYKUMW. KapTvHa NMHWIA MarHUTHOW MHAYKL MK NONS NOCTOSHHLIX MarHUTOB.

MarHuTHoe nosne MPOBOAHMKA C TOKOM. KapTuvHa NIMHUA WMHAYKUMW MarHUTHOro nons
J/MHHOIO NMPSAMOro MpOBOAHMKA M 3aMKHYTOr0 KO/bLEBOrO MPOBOAHWMKA, KATYLLUKW C TOKOM.
OnbIT ApcTesa. B3ammopencTere NPOBOLHNKOB C TOKOM.

Cuna Amnepa, eé MOZYNb U Hanpas/eHKe.

Cuna JlopeHua, €€ moaynb W HanpasfneHue. [BMXXKeHWe 3apsXXeHHON 4YacTuubl B
O[HOPOAHOM MarHUTHOM nosie. PaboTa cunbl JlTopeHua.

FBNeHNe 3NeKTPOMArHUTHOM MHAYKUMW. T1OTOK BEKTOpa MarHUTHON WHAYKLUWN.
ANeKTpoABMKYLLAA cuia MHAYKUMW. 3aKOH 3/1EKTPOMarHUTHON MHAYKUMK Papajes.

BuxpeBoe 3nekTpuyeckoe none. ISNEeKTPOABWMXKYLLAA cuna WHAYKLMXM B TMPOBOAHUKE,
[IB/XKYLLIeMCS NOCTYNnaTe/IbHO B OAHOPOLHOM MarHUTHOM Mone.

Mpasuno JleHua.

VHAYKTUBHOCTL. fBIEHME CaMOUHAYKLUNN. DNEKTPOABMXKYLLAA Chla CAMOUHAYKLINN.

JHeprua MarHUTHOro Nona KaTyLKX C TOKOM.

DNeKTpoOMarHUTHOE nore.

TexHWYecKkMe YCTPOMCTBA WM MPaKTUYECKOe MPUMEHEHME: MOCTOAHHbIE MarHWUTbI,
3N1eKTPOMarHuTbl, 3/1IEKTpoABUraTe b, YCKOPUTENN 31eMEHTaPHbIX YacTuL, NHAYKLUMOHHAaA Neyb.

Jlemoncmpayuu

OnbIT OpcTesa.

OTKNOHEHWE 3/TIEKTPOHHOI0 MYYKa MarHUTHbLIM MOJEM.

JIVHUM MHAYKUMW MarHUTHOTO NOJiA.

B3avMogelicTBre ABYyX NPOBOAHUKOB C TOKOM.



Cuna Amnepa.

[Jeictaue cunbl JTopeHLa Ha MOHbI 31EKTponTa.

FABNeHNe 3M1eKTPOMAarHUTHOW MHAYKLMN.

Mpasuno JleHua.

3aBMCUMOCTb 3IEKTPOABMXKYLLENA CUMbI MHAYKUMM OT CKOPOCTU M3MEHEHUSi MarHUTHOIO
noToKa.

$iBneHne caMoMHAYKL MW,

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

13yyeHne MarHUTHOrO NoJiA KaTyLLKN C TOKOM.

WccnepoBaHue AeincTBMA NOCTOAHHOIO MarHWTa Ha pamKy C TOKOM.

WccnefoBaHue ABNEHUS 3N1EKTPOMArHATHON MHAYKLUNN.

Pa3zgea S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u dIeKmpomMazHumHbvle Konieoanusn

KonebarenbHas cuctema. CB0bOOAHble MexaHW4Yeckue KonebaHus. [apMOHMYecKue
KonebaHusa. [Mepuof, 4acToTa, amnuTyga W asza KonebaHWi. [IPYXVHHBIA MasTHUK.
MaTemMaTMyecKMin MasTHUK. YpaBHEHWE TapMOHWYECKUX KonebaHui. TpeBpalleHne 3Hepruu
Mpy rapMOHUYECKUX KosiebaHusX.

KonebatenbHblil KOHTYp. CBOOGOAHblE 3M1EKTPOMAarHUTHbIE KonebaHWs B MAea/lbHOM
KonebaTe/lbHOM  KOHTYpe. AHa/iorns  MeXy MeXaHWYecKUMU U 31eKTPOMArHUTHbIMM
KonebaHmsamn. ®opmyna TOMCOHa. 3aKOH COXpPaHeHWs 3HEepruv B UaeaslbHOM KonebateslbHOM
KOHTYpe.

MpeacTaBreHne 0 3aTyxaloWwmx KonebaHnax. BbIHYX/AeHHble MexaHU4YecKne KonebaHwus.
Pe3oHaHC. BbIHY)X/eHHble 3/1eKTpoMarHUTHbIE KosiebaHus.

MepemeHHbIM TOK. CHMHYCOMAa/IbHbIA NepeMeHHbIA TOK. MOLLHOCTb MepPeMEHHON0 TOKa.
AMNANTYLHOE W LeiACTBYIOLLEe 3HAUYEHME CUIIbl TOKA U HaNPSHXKeHUS.

TpaHcopmatop. pon3BOACTBO, Nepefada WM MNOTPeGNeHWE 3NEKTPUYECKOW 3SHEPTUN.
3KOMOrMYeckMe puUCKU NpU  NPOM3BOACTBE  3MIEKTPO3HEPrun. KyrbTypa WCMo/b30BaHNS
3/IEKTPO3HEPT N B NOBCELAHEBHOMN XXN3HW.

TexHU4YeckMe YCTPOMCTBA WM MPaKTUYECKOe MPUMEHEHME: 3MEKTPUYECKUIA  3BOHOK,
reHeparTop NepeMeHHOro TOKa, JIMHUK 3/1eKTpornepesau.

Jlemoncmpayuu

WccnefoBaHne napameTpoB KosebaTenlbHOW CUCTeMbI (MPY>KUHHBIA U MaTEMATUYECKMIA
MasTHUK).

HabntoeHve 3aTyxatoLmx KonebaHui.

ccnepoBaHWe CBOMCTB BbIHYX/EHHbIX KONe6aHWIA.

HabntoeHve pe3oHaHca.

CB06O/HbIE 3/1IEKTPOMArHUTHbIE KonebaHus.

OcuunnorpaMmbl  (3aBUCMMOCTM  CU/Ibl  TOKA W HanpsbkeHWs OT  BPEMeHU)  AJ1S
3N1eKTPOMarHUTHbIX KonebaHWi.

Pe30HaHC Npu nocnefoBaTe/lbHOM COeAVHEHUW Pe3NCTOopa, KaTylKU WHAYKTUBHOCTU Y
KOHZeHcaTopa.

Mogenb NMHWUKN 3NeKTponepeaaUdn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

WccnefoBaHune 3aBUCUMOCTM Neproga ManbiX KonebaHuii rpysa Ha HATU OT [/IMHbI HUTKU U
Macchbl rpysa.

WccnefoBaHne nepemMeHHOro TOoKa B LenuW W3 NOCMeAoBaTe/lbHO  COeAMHEHHbIX
KOHZieHcaTopa, KaTyLLIK/ U pe3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbLE 60/1Hbl



MexaHun4yecKre BOJHbI, YC0BUA pacnpocTpaHeHus. NMeprod. CKOpOCTb pacnpocTpaHeHns
W OAMHA BOSHbI. [lorepeyHble UM NPOLO/bHbIE BOMHbIL.  VIHTepdepeHums w  gudpakums
MeXaHW4YeCKnX BOJSIH.

3BYyK. CKOpoCTb 3ByKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMbp 3BYKa.

ONeKTPOMarHUTHbIE BOJHbI. YCMOBUA U3MTyYeHUS 3/1IEKTPOMAarHUTHbIX BOMH. B3avMHas
opvieHTaums BeKTopoB E, B, V B 3neKTpoMarHUTHOW BonHe. CBOICTBa 3/1€KTPOMarHUTHbIX
BOJIH: OTPaXeHWe, MpenomseHne, nonspusaumns, andpakuymsa, uHTepgepeHumns. CKopocTb
3N1EKTPOMArHUTHbIX BOJH.

LLIkana 3/M1eKTPOMarHUTHbIX BOMH. [pYMeHeHe 3M1eKTPOMAarHUTHLIX BO/H B TEXHUKE U
ObITY.

MMpUHUMNBI PagnoCcBA3v U TeneBueHNs. Pagnonokauums.

ANeKTpoMarHMTHOE 3arpsisHEHUE OKPY>KatoLLEN cpeapbl.

TexHMYecKMe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHUE: MY3blKa/lbHble WHCTPYMEHTDI,
YNbTPa3ByKOBas [AMArHOCTMKa B TeXHUKE W MeauLMHe, pafap, pagvonpuémHuK, Tenesusop,
aHTeHHa, TeneoH, CBY-neyb.

Jlemoncmpayuu

O6paszoBaHMe 1 pacrnpocTpaHeHre NonepeyHbIX U MPOA0/bHBLIX BOSH.

KonebntoLeecs Teno Kak MCTOUYHMK 3BYKa.

HabntofeHve oTpaXkeHa 1 NPeioMIEHNS MeXaHUYeCKX BOJTH.

HabntofeHve nHTephepeHLmMmn 1 UppakLmm MeXaHYeCKmX BOJTH.

3BYKOBOI pe3oHaHC.

HabntofeHve CBSA3M TPOMKOCTM 3BYKA W BbICOTbI TOHAa C amnavTygoud M 4acToTon
KonebaHui.

WccnefoBaHne  CBOWCTB  3/IEKTPOMArHWTHbIX — BOJIH:  OTPaXKeHWe,  NpesioMieHue,
nonapusaums, aupakumns, MHTepHepeHLns.

Tema 3. Onmuka

"feomeTpryeckas onTuka. MpsaMoMHenHOe pacnpocTpaHeHWe CBeTa B OHOPOAHOW cpee.
Jlyy cBeTa. TOYeUHbI UCTOYHUK CBETA.

OTpaxeHvie cBeTa. 3aKOHbl OTpaXKeHUs cBeTa. [1OCTpOeHMe K306paXKeHWIn B MNIOCKOM
3epkane.

MpenomneHve cBeTa. 3aKOHbl MpefioMaIeHNs  cBeTa. ABCOMIOTHLIN  MoKasaTesb
npenomsneHns. MonHoe BHYTPeHHee OTpaxeHue. [pefenibHbld Yron MOAHOr0 BHYTPEHHEro
OTPaXKeHus.

Avcnepcus ceeta. CNnoxHbIA cocTaB 6enoro ceeta. LigeT.

Cobuparowime ¥ paccemsarowme nMH3bL. TOHKad nMH3a. POKYCHOE pPacCTosiHVE U
OMTUYECKasa cuna TOHKOW NNH3bI. [oCTpoeHme N306paXkeHWin B COOMPatOLLMX MU paccenBatoLLmX
NH3ax. PopMysia TOHKOM INH3bI. YBEINYeHne, 1aBaeMoe NIMH30MN.

Mpegens! NPUMEHNMOCTU TEOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHumsa cBeTa. KOrepeHTHble WUCTOYHMKW.  YCNoBWA
HabNroAeHNsA MakCMMYMOB Y MMHUMYMOB B UHTeP(epeHLMOHHON KapTUHE OT ABYX CUH(a3HbIX
KOrepeHTHbIX NCTOYHUKOB.

Ondpakumsa ceeta.  AunpakumMoHHas pelwséTka. YCnoBme HabNOAEHUS  rNaBHbIX
MaKC/MYMOB Npu NafeHny MOHOXPOMATUYECKOrO CBeTa Ha ANMPaKLMOHHYIO PELLETKY.

Monapusaumsa ceeTa.

TexHMYecKMe YCTPONCTBA M MpaKTUYECKOe MPUMEHEHME: O4YKW, Nyna, (oToanmnapart,
MPOEKUMOHHBIA  annapaT, MWKPOCKOM, TeseCKor, BOMIOKOHHAA ONTUKa, AW(paKLMOHHas
peLLéTKa, Nonsapous.

Jlemoncmpayuu

MpsMONMHENHOe pacnpoCTpaHeHWe, OTPaXeHWe W npenomneHne ceeta. ONTUYecKue
npuoopbI.

[MonHoe BHYTpeHHee oTpaxkeHne. Mogjesnb CBETOBOAA.

VccnenoBaHue CBOMCTB M300PaXKEHWIA B NINH3AX.



Mogenu MMKpockona, Tesieckona.

HabntogeHve nHTepdepeHuUmn ceeTa.

HabntofeHve angpakuum ceeta.

HabntoaeHne gucnepcum caeta.

MonyyeHne CNeKTpa c MOMOLLLHO MPU3MbI.
MonyyeHme CNeKTpa ¢ NOMOLLbI0 ANGPaKLVOHHON PELUETKN.
HabnoaeHne nonspusawum ceeta.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
3mepeHme nokasaTens npenomMeHns cTekna.
WccnepoBaHne CBOMCTB M300PaXKEHWIA B IMH3AX.
HabntofeHve amucnepcmm ceeTa.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH

"paHMLbl NPUMEHMMOCTM KNacCUYeCKOM MexaHuKu. [locTynatbl CrneuuanbHOM Teopun
OTHOCUTENIbHOCTU:  WHBApUaHTHOCTb MOAYNA CKOPOCTW CBeTa B  BaKyyMe, MPUHLMN
OTHOCUTENbHOCTY JMHLUTENHA.

OTHOCUTENBHOCTL OJHOBPEMEHHOCTU. 3aMe/IeHVe BPeMeHN U COKpaLLeHWe ANMNHBI.

3Heprus 1 UMNyNbLC PENSTUBUCTCKOW YacTULb.

CB#I3b MaccCbl C 3Heprnert 1 UMMYbLCOM PeNATUBUCTCKON YaCTULLbl. SHEPrus NMOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oToHbI. Popmyna MNMnaHKa CBA3W 3HEPrnM (POTOHA C €ro YacTOTOM. DHEPrUA U UMMY/bC
(hoTOHa.

OTKpbITe ¥ wuccnefoBaHve  oTtoaddpekta. OnbiTel  A. T CTonetoBa. 3aKOHbI
(hoTo3ahpekTa. YpaBHeHVE ditHLWITENHA Ans hoToathekTa. «KpacHas rpaHuLa» poToaddeKTa.

[asneHne ceeta. OnbIThl . H. Jlebegesa.

XNMUYeCKOe [einCTBME CBETA.

TexHMYecKMe YCTPOCTBA U MPaKTUYeCKoe NPUMEHEHME: (OTO3NEMEHT, (HOTOAATUMK,
Co/HeYHas 6atapesi, CBETOAMOL.

Jlemoncmpayuu

®PoTO3PheKT Ha YCTaHOBKE C LIMHKOBOW NNaCTUHONA.

ccnepoBaHme 3aKOHOB BHELLHErO (DOTo3pdeKTa.

Csetogmop,.

ConHeuHas batapes.

Tema 2. Cmpoenue amoma

Mogenbs atoma TomcoHa. OnbITbl Pe3epdopia no paccesHuto o -yactuy. MnaHeTapHas
mogenb atoma. ocTynatel bopa. M3nyyeHne n nornowleHne HOTOHOB NPU MNepexoje atoma c
O[HOr0 YPOBHA 3HEprum Ha [Apyron. Bugbl crnekTpoB. CHEKTP YPOBHER 3Heprum atoma
BOAOpOJa.

BonHoBble cBOCTBa YacTuy,. BonHbl fe bpoing. KopnyckynspHO-BOIHOBOI fyann3m.

CnOHTaHHOE U BbIHYX/EHHOE U3/TyYeHNe.

TexHMYecKMe YCTPOWCTBA W MPaKTMYECKOe MPUMEHEHME: CNeKTPaibHbIA  aHan3
(cnekTpockon), nasep, KBAHTOBbIN KOMMbIOTEP.

Jlemoncmpayuu

Mogenb onbiTa Pesepopsa.

OnpegeneHve 4/IMHbI BO/HbI f1a3epa.

HabntofeHve NMHeRYaTbIX CNEKTPOB N3/TyYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HabntofeHve NIMHeYaToro crnekTpa.

Tema 3. Amomnoe aopo

OKCMepuUMEHTbI,  [0Ka3blBalOWMEe  C/NOXKHOCTb  CTPOEHMA  [apa. OTKpbITHE
pafmoakTuBHOCTW. OnbITbl Peseptopsa no onpesenieHnto cocTaBa pPafvoaKTUBHOIO U3/TyYeHNUS.
CsolicTBa afib(ha-, 6eTa-, raMMa-u3nydeHns. BamsHmne pagroakTMBHOCTY Ha XXMBbIe OPraHU3Mbl.

OTKpbITNE NPOTOHA W HeliTpoHa. HyknoHHas mogens agpa MeinseH6epra—lBaHeHKo. 3apas
aapa. Maccosoe uncno aapa. 1sotonsl.

Anb(ha-pacnaf. SMeKTPOHHbIA MU NO3UTPOHHLIA GeTa-pacnag. Mamma-usnydeHvie. 3akoH
pagnoakTUBHOIO pacnaja.

SHeprus cBA3W HYK/I0HOB B AApe. A4epHble cusbl. [edekT macchl aapa.

AfepHble peakunn. [eneHne n cuHTes aaep.

FOepHbIn  peakTop. TepmosfepHbii cuHTe3. [pobnembl M NEPCNeKTUBLI  AAEPHON
3HEPreTUMKM. JKOMOrMYecKune acrneKTbl AAEPHOM 3HEPTETUKMN.

3nemMeHTapHble YacTuLbl. OTKPbITHE NO3UTPOHA.

MeTogbl HabNAeHNS 1 PErncTpaLmm aNeMeHTapHbIX YacTULL.

®yHAamMeHTa/IbHble B3aUMOAENCTBMS. EQUHCTBO (hU3NYeCKO KapTUHbI MUpa.

TexHMYecKMe YCTPOMCTBA M MpaKTUYeCKoe MpUMeEHeHWe: A03MMETp, Kamepa BunibCoHa,
AfepHbIN peakTop, aToMHas 6omba.

Jlemoncmpayuu

CUYETUMK MOHU3NPYIOLLNX YacTUL,.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

VccnepoBaHue TpekoB YacTul, (o rotosbiM hoTorpaguam).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

JTanbl  pa3BMTUA  acTpoHoMuW. [puKnagHoe U MUPOBO33PEHYECKOE  3HayeHue
aCTPOHOMUMW.

Bug 3B&34H0ro Heba. Co3se3aus, ApKue 3BE34bl, NIaHETbI, UX BUAUMOE [BVXKEHUE.

CosnHeyHas cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3A. 3BE3Abl, UX
OCHOBHbIE XapaKTEPUCTUKW. [unarpaMma «CNeKTpPa/bHbIA KnacC — CBETMMOCTb». 3BE3Abl
rMaBHON nocnefoBaTe/lbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» [ANA 3BE3[ [NaBHON
nocnefoBaTeflbHOCTU. BHYTpeHHee CTpoeHWe 3BE3a. CoOBpeMeHHble npefcTaB/leHns o
NPOUCX0XXAeHMM 1 3Bonoummn ConHua 1 38834, JTanbl XU3HN 3BE3L.

MneuHblIli MyTb — Hawa ManakTuka. MonoxeHune n asmxeHne ConHua B Manaktuke. Tumbl
rafakTuk. Paguoranaktvky n KBasapbl. YépHble ablpbl B A4pax ranakTuk.

BceneHnHan. PacwwvpeHune BceneHHol. 3akoH Xa66na. PasberaHve ranaktuk. Teopus
BonbLuoro B3pbiBa. PefIMKTOBOE U3NyYeHMe.

MacwTabHas cTpykTypa BceneHHol. MeTaranakTumka.

HepelwéHHble Npo6sieMbl aCTPOHOMUMN.

Yuenuueckue nabnooenus

HabntofeHns HEBOOPYXXEHHbLIM /1a30M C MUCMOJIb30BaHWEM KOMMbIOTEPHbLIX MPUIOXEHWNIA
L1 OnpefeneHns nosioXKeHUs HebeCHbIX 06LEKTOB HA KOHKPETHYHO AaTy: OCHOBHble CO3BE3uA
CeBepHOro nosnyLlapus n Apkue 38é3apl.

HabntogeHusa B Teneckon J1yHbl, nnaHeT, MneyHoro MyTu.

O0o0maroniee NOBTOpPEeHUE

Ponb (W3MKM M aCTPOHOMWM B 3KOHOMMUYECKOMN, TEXHOMOMMYECKON, COLManbHOW W
3TMYECKOW chepax [AesATeNbHOCTM YenoBeka, PoSib M MEeCcTo (M3MKM W acTPOHOMWUU B
COBPEMEHHO Hay4yHOW KapTWHe Mupa, Ponb (U3NYECKOW Teopuu B  (HOPMUPOBAHUM
NPeLCTaBIeHNA O (PU3NYECKOM KaPTUHE MUPA, MECTO (DM3MYECKOM KapTUHBbI MUpa B 00LLEM psaay
COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX MPeACTaBNeHNA 0 NPUPOLE.

Me:xnpeamerHbie CBA3H



N3yueHne Kypca (u3nku 6a30BOro ypoBHSi B 11 Kfiacce OCYLIECTBASIETCA C YYETOM
CoflepKaTenbHbIX MEXMpPeAMETHbIX CBA3eM C Kypcamu MaTemaTuku, 6uonorumn, Xumun,
reorpamm 1 TeXHOMOrnuN.

Meosicnpeomemnvle nouwsamusi, CBA3aHHbIE C M3YYeHWEM METOAOB Hay4yHOro MO3HaHUA:
SIBNEHME, Hay4HbIA (akT, runoTesa, (M3MYecKas BefMYMHA, 3aKOH, Teopus, HabnogeHue,
3KCMEPUMEHT, MOLENNPOBaHNE, MOJENb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbI YpPaBHEHWI, TPUTOHOMETPUYUECKNE (DYHKUMU: CUHYC,
KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOe TOXKAECTBO, BEKTOPbI U UX
NPOEKUMM Ha OCKM KOOPAMHAT, C/OXEHWe BEKTOPOB, MPOU3BOAHbIE 3M1EMEHTAPHbIX (YHKLWNA,
NpU3HaKy NoAooms TpeyrobHUKOB, OMpeaeneHne NaoLwaam niockmux guryp n oovéma Ten.

Buonoaus: 3NeKTPUYECKME ABMIEHWUA B XXMBOW Npupoje, KonebaTenbHble ABVKEHUS B
XXVMBOW NpUPOAE, ONTUYECKME SBMEHWA B XXMBON MpUpofe, AeNCTBME paguaumnm Ha >KuBble
OopraHun3mbl.

Xumus: CTDOEHME aTOMOB U MOJNIEKYN, KPUCTa//IMYecKasa CTPYKTypa TBEPAbIX Ter,
MexaHM3Mbl 06pa30BaHNA KPUCTANIIMYECKOW PELLETKI, CNEKTPa/IbHbIA aHaIn3.

Teocpaghusi: MarHUTHbIE MOMKOCA 3eMAN, 3a/IEKN MarHUTHbLIX Py, (OTOCHEMKA 3eMHOM
MOBEPXHOCTU, NpefcKasaHue 3eMNeTPACEHNIA.

Texnonoeus: NVHUN 3NEKTpoNepeaay, reHepaTop nepemMeHHoOro TokKa, 3/1eKTpoABUraressb,
WHAOYKUMOHHAA Meyb, pagap, pagvmonpuéMHUK, TenieBu3op, aHTeHHa, TenedoH, CBY-neub,
MPOEKLMNOHHBIV annapart, BOIOKOHHAs ONTWKa, CONHeYHas baTapes.

IMNJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSI ITPOTI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoeHMe yuyebHOro npeameta «@Pu3nKa» Ha YpPOBHe CpeAHero 06Llero o6pa3oBaHUS
(6a30BbIl  YpOBEHb)  AO/MKHO  06GecneunTb  AOCTUMXKEHME  CNefytowmuX  IMYHOCTHbIX,
MeTanpeaMeTHbIX U NPeaMETHbLIX 06pa3oBaTe/lbHbIX Pe3ynbTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHWS Y4YebHOro npeamera «®Pusmka» LO/MKHbI OTpPaXaTb
FOTOBHOCTb M CMOCOGHOCTb 006YYaroLLMXCA PYKOBOLCTBOBATLCA CPOPMUPOBAHHON BHYTPEHHEN
no3nuMein IMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTALMA, MNO3UTUBHLIX BHYTPEHHUX
y6eXXAEHNN, COOTBETCTBYHOLIMX  TPaAULUMOHHBLIM  LIEHHOCTAM  POCCUIACKOr0  O6LLECTBa,
pacLUMpPeHVEe XXN3HEHHOTO OMbITa M ONbITa AeATeNbHOCTU B MPOLECCE peann3auuy OCHOBHbIX
HanpaeNeHWiA BOCNUTATE/IbHOW [eATeNIbHOCTM, B TOM YMC/E B YaCTU:

1) rpaxaaHcKOro BOCIUTAHUS:

ChOPMMPOBAHHOCTb  FPaXKAAHCKOM  Mo3vLMK  06YyYaloLerocs Kak —akKTUBHOIO W
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

NPUHATUE TPALMLUMOHHBIX O0OLLEYENOBEYECKNX TYMaHUCTUYECKMX W AEMOKPaTUYECKMX
LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYI [eATeNlbHOCTb B MHTEpecax rpaXAaHCKOro o6LecTBa,
y4acTBOBaTb B CaMOyrnpaB/ieHUy B 06pa3oBaTelbHOM OpraHun3aunm;

YMeHMe B3aMMOAENCTBOBaTb C COLMabHbIMW WHCTUTYTaMW B COOTBETCTBUM C WX
(YHKLUMAMM N Ha3HAYEHWEM;

FOTOBHOCTb K 'yMaHWUTapHOI 1 BONOHTEPCKON AeATENbHOCTH;

2) NIATPHOTHYECKOTO BOCIIUTAHUS

ChopMMPOBAHHOCTb POCCUIACKON FpaXkKAaHCKOM UAEHTUYHOCTU, NaTPUOTU3MA;

LLEHHOCTHOE OTHOLLEHME K rOCYAapCTBEHHbIM CUMBOJIaM, LOCTVKEHUAM POCCUACKNX
YUEHbIX B 06/1aCTW (PU3NKIN N TEXHUKMN;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

chopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOTO MOBEAEHNS;



CMOCOGHOCTbL OLEHMBATb CUTYaUMIO M MPUHUMATb OCO3HaHHbIE PELUEHUS, OPUEHTUPYACH
Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U LLEHHOCTU, B TOM YUC/IE B AEATENIbHOCTU YYEHOTO;

0CO3HaHMe NMYHOr0 BKNaja B MOCTPOEHME YCTOMYMBOI0 ByAyLLero;

4)3¢TeTHYeCKOro BOCIIUTAHMUS:

3CTeTUYECKOe OTHOLLEHWe K MUPY, BKIKOYas 3CTeTUKY HAy4YHOro TBOPYeCTBa, NpUCYLLero
(h131YECKON HayKe;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPeC K pas/MyHbIM cepam NPOecCUOHaNbHOM  LeATeNlbHOCTU, B TOM  uuche
CBSI3aHHbIM C (DM3MKOW W TEXHUKOMW, YMEeHWe COBepllaTb OCO3HaHHbIA BbIGOP OyayLlel
npodeccumn 1 peann3oBbIBaTb COOCTBEHHbIE XXMU3HEHHbIE NIaHbI;

rOTOBHOCTb M CMOCOGHOCTL K 06pa30BaHMIO M camo06pa3oBaHUio B 06/1aCTV (DM3MKK Ha
MPOTAXEHUN BCEMN XKN3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

CPOPMMPOBAHHOCTb  3KOSIOFMYECKOM  KyNMbTypbl, OCO3HaHME TrN106afbHOro XapakTepa
3KO0MOrMYecKnX npobsem;

NNaHMPOBaHWE N OCYLLECTBMIEHWe LeNCTBUIA B OKPYXKalOLeil cpefe Ha OCHOBE 3HaHMA
Lienelt yCTOMYMBOro pa3BUTUS Ye0BEYECTBa;

pacLUMpeHVe OnbiTa [AeATeNbHOCTM  3KONOrMYECKO HampaB/eHHOCTM Ha OCHOBE
VMEIOLLMXCS 3HAHWUIA NO (U3NKE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUA:

COPMMPOBAHHOCTb  MMPOBO33PEHUS,  COOTBETCTBYIOLLEr0  COBPEMEHHOMY  YPOBHIO
pasBUTUS PUINYECKOW HaYKMW;

0CO3HaHMWe LeHHOCTN Hay4HOW AeATeNlbHOCTW, TOTOBHOCTb B NPOLIECCE U3YYEHUS (PUNKM
OCYLLECTB/ATbL NPOEKTHYIO W UCCNEe0BATENbCKYH AeATeNIbHOCTb MHANBUAYILHO U B rpymnne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble Joruueckue JleﬁCTBP[ﬂ:

CaMOoCTOATE/IbHO (POPMYNMPOBaTL W aKTyasM3vMpoBaTb Mpob6nemy, paccMaTpusath eé
BCECTOPOHHE;

OnpeaenaTb Lenun fedaTeslbHOCTY, 3aaBaTb NapaMeTpbl U KPUTEPUN UX JOCTUXKEHWS;

BbISIBNATb 3aKOHOMEPHOCTY M MPOTMBOPEYMSA B pacCMaTprBaeMbIX IU3NYECKMX ABNEHUSAX;

paspabatbiBaTh MNaH peLleHns Npobsembl ¢ YHETOM aHa/I3a UMEHOLLMXCSH MaTepPUasIbHbIX
N HemaTepuanbHbIX Pecypcos;

BHOCUTb KOPPEKTUBLI B [eATe/IbHOCTb, OLEHMBATb COOTBETCTBME Pe3yNbTaToB LEsAM,
OLleHMBaTb PUCKM NOCNEACTBUM AESATENbHOCTH;

KOOPAMHUPOBaTL W BbINOMHATL PaboTy B YC/MOBMSAX PeasibHOro, BUPTYa/IbHOTO WU
KOMOVHMPOBaHHOI 0 B3aMOAECTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NMPU PELLEHNMN XXN3HEHHbIX NPO6/IEM.
ba3zoBble HCCJIeA0BaATCIbCKHUE HeﬁCTBHﬂZ

B/lafleTb Hay4YHOW TEePMUHONOTMERN, KNHOYEBLIMU MOHATUAMU U MeTofaMu (PU3NYECKOn
HayKu;

B/lafleTb HaBblkaMW Yy4eOHO-MUCCNef0BaTeNbCKON U NPOEKTHOW AesTeNbHOCTM B 061acTu
(HM3MKK, CNOCOBHOCTBLIO Y TOTOBHOCTHHO K CaMOCTOSTE/IbHOMY MOMCKY METOZO0B peLleHns 3adad
(hM3MYeCKOro cofepkaHusi, NPUMEHEHWNIO Pa3/IMYHbIX METOLOB MO3HaHUS;

BfafeTb BUAAMWM [eATeSIbHOCTM MO MOMYYEHUHO HOBOIrO 3HaHWA, ero MHTepnpeTauuu,
npeobpa3oBaHN0 M MPUMEHEHWUIO B Pa3/INYHbIX Y4YeOHbIX CUTyauusx, B TOM 4ucnie npu
CO3[aHNN y4ebHbIX NPOEKTOB B 06/1aCTUN (PUNKN;



BbISIBNATL MPUYNHHO-CMIEACTBEHHbIE CBA3W U aKTyaIM3uposaTb 3afadvy, BblABUraTh
rmnoTesy eé pelleHus, HaxOAuTb aprymMeHTbl AN [0Ka3aTeNbCTBa CBOWX YTBEPXAEHUMN,
3a/iaBaTb MapameTpbl U KPUTEPUN PeLLeHUs;

aHasIM3MpoBaTh MoJlyYeHHbIE B XOZE PeLleHns 3aaumn pe3ynbTaTbl, KOUTUYECKUN OLEHMBATb
NX LOCTOBEPHOCTb, NPOrHO3MPOBATh N3MEHEHWE B HOBbIX YC/IOBUSX;

CTaBWTb 1 (HOPMY/IMPOBATL COOCTBEHHbIE 38a4M B 06pa30BaTe/lbHOM LeATeNIbHOCTU, B TOM
yuncrne npy N3yYeHUn U3nKum;

[aBaTb OLeHKY HOBbIM CUTYaLsiM, OLIEHWBATb NPUOBPETEHHBIA OMNbIT;

YMETb NePEeHOCUTb 3HaHWSA MO0 (IU3MKE B NPaAKTUYECKYHO 0611aCTb XU3HELeATeIbHOCTH;

YMeTb MHTErpUPOBaTh 3HaHWUS 13 PasHbIX NPeaMETHbIX 061acTel;

BblBMraThb HOBblE UAEW, Npeasaratb OPUrMHasIbHbIE MOAXOAbI U PELLEHNS;

CTaBWUTb NPOBIEMbI 1 3afa4n, JONYCKAOLLVE allbTEPHATVBHbIE PELLEHNS.

Pabora ¢ unopmanmeii:

BNafieTb HaBblKaMU MOMyYeHUS MH(OPMaLMN (U3UYECKOTO COAEPXaHNA 13 UCTOYHWNKOB
pasHbIX TWUMOB, CaMOCTOATENbHO OCYLLECTBMATL MOWCK, aHain3, CucTematusauuio u
WHTeprpeTaumio MHHOPMALIMKN PasNNYHbIX BULOB U (DOPM MPeSCTaBNeHus;

OLLeHMBaTb JOCTOBEPHOCTb MH(hOpMaLnK;

1CNoNMb3oBaTb CPeACTBa MHAOPMALMOHHBLIX U KOMMYHWKaUMOHHLIX TEXHOMOTNA B
PELLEHNN KOTHUTMBHbLIX, KOMMYHWKATUBHBLIX M OpPraHu3auuOoHHbIX 334a4y C COO/MOLeHVEM
TpeboBaHWIA 3ProHOMUKK, TEXHUKM BGE30NacHOCTK, TUIMeHbl, PecypcoctepeXxeHns, NpaBoBbIX U
3TUYECKMX HOPM, HOPM MH(OPMALMOHHOW 6e30MacHOCTY;

COo34aBaTb TEKCTbl (PM3NYECKOrO COAepXaHus B pasMYHbIX Qopmarax € Y4éTOM
Ha3HayeHUs WHQoOpMauuM W LEeNeBoi  ayauTopun, BbIOMPas ONTUMANbHYHO — (hopMy
npeAcTaBneHns n Bu3yanmsalmm.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le HeﬁCTBHﬂ:

OCYLLECTBNATH 06LLEHME Ha YPOKaX (PU3MKMN 1 BO BHEYPOUHOW AeSTENbHOCTY;

pacrno3HaBaTb NPeAnochIIKA KOHMMKTHBIX CUTYaLMiA U CMSIrYaTb KOH(IMKTI;

pa3BEPHYTO M JIOTMYHO M3naraTb CBOK TOYKY 3PEHUS C WUCMO/b30BaHUEM S3bIKOBbIX
CpepcTs;

MOHMMATb M NCMO/b30BaTb MPEMMYLLECTBA KOMaHAHOW N MHANBUAYa/IbHON PaboTbl;

BblOMpaTb TeMaTUKYy U MeTOAbl COBMECTHbIX AENCTBMIA C YYETOM OOLLMX WMHTEPECOB W
BO3MOXHOCTEI KaXX0ro YneHa KOMNeKTuBa,;

NPUHMMATb LEeNM COBMECTHOM [esATeNbHOCTW, OPraHun30BbiBaTb WM KOOPAMHMPOBATb
[ENCTBMA MO €€ [OCTMXKEHWIO: COCTaBMsTb NMaH AENCTBWIA, pacrpefensTb Poau € y4éTom
MHEHWIA YYaCTHMKOB, 06CYXXAaTb pPe3ynbTaTbl COBMECTHOMN paboThl;

OLeHMBATb Ka4yecTBO CBOEro BKMafa M KaXA0ro y4aCcTHMKa KOMaHzbl B OOLMIA pe3y/bTat
no pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAEN C MO3NLUN HOBU3HbI, OPUrMHANIBHOCTY,
NPaKTUYECKO 3HAYMMOCTU;

OCYLLECTBNATL MO3UTMBHOE CTpaTernyeckoe MoBefeHMe B PasfMYHbIX  CUTYyaUusiX,
NPOSBAATL TBOPYECTBO 1 BOOOPaXKEHME, ObITb MHALNATUBHLIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOATE/IbHO OCYLLECTB/ATL MO3HABATE/IbHYK [eATeNIbHOCTb B 06/1aCTU (IU3UKU ”
acTPOHOMWW, BbISBNSATb NPO6/IEMbI, CTaBUTb U (HOPMY/MPOBaTb COOCTBEHHbIE 3afauN;
CaMOCTOATE/IbHO COCTaBNATb M/laH PeLeHMst PacyETHLIX W KauyeCTBEHHbIX 3adad, MnaH
BbINO/IHEHWA MNPaKTUYECKOW paboTbl C YYETOM UMEKOLLMXCA PEecypcoB, COOBCTBEHHbIX
BO3MOXXHOCTEN 1 NPeAnoYTEHNIA;
[laBaTb OLIEHKY HOBbIM CUTYaLUAM;



pacLuMpATb paMKK y4ebHOro npegmMeTa Ha OCHOBE JIMYHbLIX NPEAMNOYTEHWN;

[ienatb 0CO3HaHHbIN BbIGOP, apryMeHTUpOBaTh ero, 6patb Ha ceb6si OTBETCTBEHHOCTb 3a
peLleHue;

OLeHMBaTb MPUOBPETEHHDIN OMbIT;

Cnoco6CTBOBaTL (POPMUPOBAHUIO W MPOSB/IEHUIO  3pyAuuMM B 06/1aCTM  (hIU3UKN,
MOCTOSIHHO NOBbLILLATL CBOW 06pa30BaTE/IbHbIA U KYNbTYPHbIM YPOBEHb.

CaMOKOHTPOJIL, 3MOIII/I()H3JILHLII71 HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTyauMsiM, BHOCUTb KOPPEKTWBbI B AeATeNbHOCTb, OLEeHMBaTb
COOTBETCTBME Pe3yNbTaToB LieNsaMm;

BNafeTb HaBblKaMn MO3HaBaTeNbHOW pedeKCMmn Kak 0CO3HaHWsA COBEpLUaEMbIX [eliCTBUi
M MbIC/IMTENbHBIX MPOLECCOB, X Pe3y/bTaToB Y OCHOBaHWIA;

1CNoMb30BaTh NPUEMBI pedhiieKCUK AN OLEHKN CUTYyauun, Bbibopa BEPHOMO peLleHus:;

YMETb OLIEHUBATb PUCKMN N CBOEBPEMEHHO NMPUHMMATbL PELLEHNS MO UX CHUKEHNIO;

MPUHUMATL MOTMBbI 1 apryMeHTbI APYrUX NPW aHan3e pesybTaToB AeATeIbHOCTH,

NpUHMMaTb ceb5, NOHNMas CBOWN HeOCTaTKM N OCTOMHCTBA;

MPUHUMATL MOTMBbI 1 apryMeHTbI APYrUX NPW aHan3e pesybTaToB AesATeIbHOCTH,

npun3HaBaTb CBOE NPaBo 1 NPaBo APYrnx Ha OLIMOKW.

B npouecce LOCTUXEHNSA IMYHOCTHBIX Pe3yNbTaToB OCBOEHMSI MPOrpaMmbl Mo nsunke ans
YPOBHSI CpeAHero o6uiero o6pasoBaHns y 06y4varoLLUMXCA COBEPLUEHCTBYETCA 3MOLMOHASbHBbIN
WHTENNEKT, NpeAnonararoLnii cpopmMmnpoBaHHOCTb:

CaMOCO3HaHWS, BK/OYAIOLLLEro CNOCOOGHOCTb NOHMMATb CBOE 3MOLMOHa/IbHOE COCTOsIHNE,
BUETb Hanpae/eHNs pa3BUTUA COBCTBEHHOI AMOLMOHAILHON cthepbl, 6bITb YBEPEHHLIM B Ce6e;

caMoperynnpoBaHms, BK/IHOYAOLLEro CaMOKOHTPO/b, yMeHwue NPUHMMaTb
OTBETCTBEHHOCTb 3a CBOE MOBeAEHMe, CMOCOGHOCTL afanTUPOBaTbCA K 3MOLMOHAbHLIM
N3MEHEHUAM U NPOSABAATb TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHEN MOTMBALMK, BK/KOYAIOLLEA CTpemieHue K AOCTVKEHUIO Lenn U ycnexy,
ONTUMMU3M, UHULMATUBHOCTb, YMEHWE [eNCTBOBATb UCXOASA M3 CBOMX BO3MOXHOCTEN;

aMnaTuK, BKKOYaloLWel CNoco6HOCTb MOHMMaTb 3MOLMOHAIbHOE COCTOSIHUE ApYTuX,
YUMTbIBATb €r0 NP OCYLLECTBNEHNN OOLLIEHUNSA, CMIOCOOHOCTb K COMYBCTBUIO U COMEPEXMBAHNIO;

COUMabHbIX HaBbIKOB, BK/OUAIOLLMX CMOCOGHOCTL BbICTpaMBaTbh OTHOLLEHWS C APYTUMU
noAbMK, 3a60TUTLCA, NPOSBNATL MHTEPEC U paspeLLaTb KOHMPANKTBI.

HPEIMETHBIE PE3YJIBTATBI

K koHuy 06y4yeHus B 10 kiiacce NMpefMeTHble pe3y/ibTaTtbl Ha 6a30BOM YPOBHE AO/KHbI
oTpaXkaTb CHOPMUPOBAHHOCTb Y 06YYAIOLLMXCA YMEHWIA:

[EMOHCTPMPOBaTL Ha MpuMepax posib U MeCTO (M3UKWU B (HOPMUPOBAHWUN COBPEMEHHOA
Hay4YHON KapTUHbI MUPa, B PasBUTUN COBPEMEHHON TEXHWUKM U TEXHONOIUMW, B MPaKTUYECKOM
NEeATENbHOCTY NIOAENA;

YUMTbIBaTb TPaHULbl MPUMEHEHUA W3YYEHHbIX (U3MYECKMX MOLeNein: marepuasibHas
TOYKa, UHepumasbHas cucTeMa OTCYETa, abCOMOTHO TBEPAOe TeNo, UAea/IbHbIN ra3, MoLenu
CTPOEHMA ra3oB, XXMUAKOCTENW M TBEPAbIX Tes, TOYEYHbIA 3MEKTPUYECKUIA 3apag Npu peLleHun
(hM3MYeCKmX 3aauv;

pacrno3HaeaTb (Pu3nyeckme sBneHUs (Npoueccbl) U 0OBACHATL MX HA OCHOBE 3aKOHOB
MEeXaHVKKN, MOMEKYNAPHO-KUHETUYECKOM TeopuUM CTPOEHUS BELLECTBA W 3/1EKTPOAUHAMUKA:
paBHOMEPHOe W pPaBHOYCKOPEHHOe MNPSMONMHENHOe [ABVKeHWE, CBOOGOAHOe nafeHue Ten,
[BWKEHVME MO OKPY)KHOCTW, WHepuus, B3auMofeinctsme Ten, Anddysmus, 6GpoyHOBCKOe
[BVWKEHVE, CTPOEHME >KNAKOCTEN W TBEPAbIX Tes, U3MEHeHMe 06bEMa Ten Mpu HarpeBaHUK
(oxnaxgeHuu), TENIOBOE PaBHOBECUE, UCNAPEHWE, KOHAEHC AU, NIaB/ieHne, Kpuctanamsaums,
KUMEHWNe, BNAXKHOCTb BO3[yXa, MOBbILIEHWE AaBNeHWs rasa npu ero HarpeBaHuM B 3aKpbiTOM



cocyfe, CBA3b MeXAy napaMeTpamy COCTOSiHWA rasa B M30Mpoueccax, 3MeKTpusaums Ten,
B3aVMMOZeNcTBue 3apsL0B;

OMUCbIBaTb MeXaHW4ecKoe [ABVDKEHWe, UCNONb3ya (PM3MYeCKne BeNNYMHbI: KOOPAMHATA,
nyTb, NepemMeLLieHne, CKOpOCTb, YCKOPeHWe, mMacca Tena, Cuia, UMMynbC Tena, KUHeTuyeckas
3Heprusa, noTeHumManbHas 3Heprus, MexaHuyeckas paboTa, MexaHWyeckas MOLLHOCTb; Mpu
OnucaHWM MpaBUIbHO TPakTOBaTb (PU3MYECKWUIA  CMbIC/T  WUCMOMb3YEMbIX  BEINYMH, KX
0603Ha4YeHNA N eANHNLbI, HAXOANTb (HOPMY/bl, CBSA3bIBAIOLLME AaHHYO (U3NYECKYIO BENNUMHY
C ApyrvmMu BefiMynHamu,

OMuCbIBaTb M3Y4YeHHble TEMoBble CBOWCTBA TeN W TEMOBble SABEHWUS, WUCMONb3YS
(bM3nYecKne BEMMUMHBLI: [aB/eHWe rasa, Temrepartypa, CpefHssi KUHETUYEeCcKas 3SHeprus
Xa0TMYECKOrO [BMXXEHUA MOJMEKY/, CPeAHeKBajpaTMyHas CKOPOCTb MOJEKY/, KONNYeCcTBO
TEn0Tbl, BHYTPEHHSAS 3Heprus, paboTa rasa, KOIPMUUMEHT NOME3HOro AelCTBMS TEMnIoBOro
ABUraTens; npu onucaHnUy NpaBuIbHO TPaKTOBaTb (DU3NYECKUNIA CMbIC/T UCMO/Nb3YEMbIX BEMINUMH,
X 0003HAYEeHUSA N efVHULbI, HaXOAUTb (HOPMY/bl, CBA3bIBAKOLLME [AaHHYH (QU3NYECKYHO
BE/IMYMHY C APYrMU BENIMYNHAM;

ONUCbIBaTb M3YYeHHble 3N1EKTPUYECKNE CBOMCTBA BELLECTBA U 3NEKTPUYECKMEe ABNEHUS
(npoueccol), UCNOMb3ys PU3NYECKME BENIMYMHBI: 3NEKTPUYECKUIA 3apsaf, 3NEKTPUYECcKoe Mone,
HanpsKEHHOCTb MONA, MOTeHUMasn, pPasHOCTb MNOTEHUWMaNOoB; MpPU  OMUCaHUW MPaBUILHO
TpakToBaTb (PU3NYECKMIA CMbIC/T WUCMONb3YEMbIX BEIMYMH, WX 0603HAYEHUS W eAUHULbI;
yKa3blBaTb ()OPMY/ibl, CBA3bIBAIOLLME AAHHYHO PU3NYECKYIO BENMUUHY C APYTUMU BEIMYMHAMM,

aHanM3npoBaTb (PM3NYECKME MNPOLIECChbl U ABIEHUSA, UCMOMb3YA (PU3NYECKME 3aKOHbI U
NPUHUMNLI: 3aKOH BCEMUpPHOro TtaroteHus, I, 11 n I11 3aKkoHbl HbIOTOHA, 3aKOH COXpaHeHWs
MeXaHWYeCKOM 3Heprumn, 3aKoH COXpaHeHUs MMNYbca, NPUHLMN CYnepnosuLumn i, NPUHLMN
paBHOMpPaBna NHepLUabHbIX CUCTEM OTCYETA, MOJMIEKYNSAPHO-KMHETUYECKYHO TEOPUIO CTPOEHUA
BELLLECTBA, ra3oBble 3aKOHbl, CBA3b CpefHeN KUHETUYECKOW 3HEpruv TersioBoro [BUXKEHWSA
MOJIEKYN C abCOMOTHOW TEMMepaTypoi, MepBblid 3aKOH TepMOAMHAMUKM, 3aKOH COXPaHeHWs
3NIEKTPUYECKOro 3apsga, 3akoH KynioHa, npu 3TOM pasnnyatb C/OBECHYH) (DOPMYNIMPOBKY
3aKOHa, ero MaTemMaT1yecKoe BblpakeHue 1 ycnosus (rpaHuubl, 061acTu) NPUMEHNMOCTH;

06bACHATL OCHOBHbIE MPUHLMMbI AEACTBUA MaLLWH, MPUBG0POB N TEXHUYECKNX YCTPOWCTB;
pasnnyatb YCNoBums X 6e30MnacHOro UCMosb30BaHUA B NOBCELHEBHON XU3HW;

BbIMO/IHATL 3KCMEPUMEHTbI MO WCCMeA0BaHUI0 (M3UYECKUX SBMEHUA W TMPOLLECCOB C
MCNONb30BaHWEM  MPAMbIX M KOCBEHHbIX  W3MepeHWin, npu  3TOM  (HOPMY/IMPOBaTb
npobnemy/sagadyy W runotesy y4ebHOro 3KCMepMMeHTa, cobupatb  YCTAHOBKY U3
NpeL/10KeHHOro 060pyA0BaHMs, NPOBOANTL ONbIT U POPMYNNPOBATL BbIBOAbI;

OCYLLECTB/IATL MpPSAIMbIE M KOCBEHHblE W3MEPeHMs (U3NYECKMUX BENIMYUH, MPU 3TOM
BblOMpaTh ONTUMa/bHBIA CMOCO6 W3MEpPeHUs M UCMONb30BaTb W3BECTHbIE METOAbl OLIEHKM
MOrpeLLHOCTEN N3MEepPEHWIA;

ncecnefoBaTtb 3aBUCMMOCTY MEXAY (PU3NYECKMMIN BENIMUYMHAMU C UCMO/b30BAHMEM MPAMbIX
M3MEPEHWNIA, NPW 3TOM KOHCTPYWMpOBaTb YCTaHOBKY, (PMKCMPOBaTb Pe3yNbTaTbl MOMYYEHHOM
3aBMCUMOCTU  (DU3NYECKUX BEIMYMH B BUAe Tabnuy, W rpaukos, [fenaTb BbIBOAbI MO
pesynbTaTam NUCC/eA0BaHNS;

cobnogatb npasuia 6e30MacHOro Tpyda npu MNpoBeAeHUW MUCCNefoBaHU B pamMKax
y4ebHOro 3KCnepumeHTa, Y4ebHO-UCCNEeAOBaTENbCKOM W MPOEKTHOW  [AeATeNIbHOCTU €
MCNONb30BaHEM U3MEPUTENbHBIX YCTPOMNCTB U NabopaTopHOro 060pyA0BaHNUS;

pellatb pacyéTHble 3ajayn C ABHO 3afaHHOW (IM3MYECKON MOfAeNblo, WCMOosb3ys
(hn3nyeckmne 3aKOHbI M MPUHLMMBI, HA OCHOBE aHa/IM3a YCN0BUS 3afadun BblovpaTb (PU3NYECKYHO
MOA€Nb, BblAENATb (PU3NYECKME BeIMYMHBbI U (DOPMY/bl, HEOOXoAMMble AN €€ peLLeHus,
NPOBOAUTL PaCcYETbI M OLEHMBATb PeaslbHOCTb MOJTYYEHHOI 0 3HaYEHUS (PU3NYECKOW BESIMYMHBI,

pellaTb KayeCTBEHHble 3aJayn: BbICTpamBaTb JIOTMYECKM HEMPOTMBOPEUMBYHO LIEMOYKY
PacCy>XIeHNiA C ONOPOIA Ha N3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUNE AB/IEHUS;

MCMoMb30BaTh MPU  PelleHnr  Y4yeOHbIX 334ay  COBPEMEHHble  MH(OPMAaLMOHHbIE
TEXHONOMMN A/19 MOWUCKA, CTPYKTYPUPOBaHWUA, WHTEpnpeTauun 1 npeactasfieHns y4ebHON U



Hay4YHO-NOMYNAPHON MH(OPMaLMK, MONYYEHHON W3 Pa3/INYHbIX WUCTOYHWKOB, KPUTUYECKU
aHasM3npoBaThb Noslydaemyto MHHOpPMaLMIO;

NPUBOAUTL MPUMeEPbl BKMafa POCCUINCKNX U 3apYBeXHbIX YUYEHbIX-(IM3NKOB B pa3BuThe
HayKK, 06bSCHEHVE MPOLIECCOB OKPYXKAKOLLEr0 MUPa, B Pa3BUTME TEXHWKMN U TEXHOMOMNA;

MCNONb30BaTb TEOPETUYECKME 3HaHMS MO  (DM3MKE B MOBCEAHEBHOM >KU3HWU AnA
ob6ecneyeHns 6e30MacHOCTY NpK obpaLleHny ¢ NpUGopaMmn N TEXHUYECKUMM YCTPOCTBaMU, 415
COXpaHeHMs 340P0Bbs 1 COOMOAEHNA HOPM 3KO/IOrMYECKOr0 NOBELEHNS B OKPYXKAtOLLEel cpeje;

paboTaTb B rpyrne ¢ BbINO/HEHWEM Pa3/INYHbIX COLMa/IbHLIX POSield, NNaHMpoBaTb PaboTy
rpynnbl, pauynoHanbHO —pacnpegensTb  0083aHHOCTM W NaHMpoBaTb  AeATeNlbHOCTbL B
HeCTaHAAPTHbIX CUTYyauusiX, afieKBaTHO OLEHMBATb BKNaJ KaXAoro U3 y4aCTHWKOB rpynmbl B
peLLeHre paccMaTprBaeMori Npo6embl.

K KoHuy 06yyeHus B 11 kJacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/MKHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYaIOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax Posib U MeCTO (DM3UKWU B (HOPMUPOBAHWUN COBPEMEHHOA
Hay4YHOW KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHON TEXHUKWU W TEXHOMOTMUIA, B MPaKTUYECKOM
AEeATeNbHOCTY NOAEN, LeNOCTHOCTb U eAUHCTBO (IU3NYECKON KapTUHbI MUPA;

YUATbIBATb FPaHULLbl  MPUMEHEHUS U3YYEHHbIX (PU3NYECKMX MOJenen: TOYeuHbIi
ANEKTPUYECKUIA 3apsf, /lyd CBeTa, TOYEYHbI WCTOYHWMK CBeTa, fAepHas MOAe/Nb aToMma,
HYK/OHHas MOJeNb aTOMHOI0 4pa Npu peLleHny PU3NYecKnX 3agay;

pacnosHaBaTb (hM3nyeckme sBAeHWst (NPoLecchbl) U O06BACHATL MX Ha OCHOBE 3aKOHOB
3NeKTPOAMHAMUKM N KBAHTOBOW (DM3MKMW: 3N1eKTpPUYeCcKas NpPOBOLUMOCTb, TEM/10Boe, CBETOBOE,
XMMWUYECKOE, MarHUTHOe [elCTBMS TOKa, B3aUMOAENCTBME MAarHUTOB, 3N1EKTPOMAarHUTHas
WHOYKUMSA, [eACTBME MAarHUTHOrO Mofii Ha MPOBOLHWK C TOKOM W [ABWMXYLUMIACA 3apsag,
3N1eKTPOMarHUTHbIe KonebaHus 1 BOMHbI, MPSMO/IMHENIHOe pacnpoCTpaHeHMe CBeTa, OTpaXKeHme,
npenomneHne, uHTepepeHuMs, AudpakumMs 1 nonspusaums cBeTa, [MCMEPCUs CBeTa,
(hOTO3NIEKTPUYECKNIA 3PDEKT (POTO3((EKT), CBETOBOE [aB/eHNe, BO3HUKHOBEHUE NINHENYATOro
CMeKTpa aToma BOL0poAa, ECTECTBEHHAS M UCKYCCTBEHHAs Pajn0aKTUBHOCT;

ONuUCbIBaTb M3y4YeHHble CBOCTBA BeLLeCTBa (3MEKTPUYECKMe, MarHUTHbIe, OMTUYECKMe,
3NEKTPUYECKYHO NPOBOAUMOCTL Pa3/IMYHbIX CPef) W 3M1eKTPOMAarHUTHbIe ABeHNs (NpoLecchl),
Ncnonb3ys (U3MYECKMEe BENUMHBI:  3NEKTPUYECKNIA 3apsf, Cuna TOKa, 3NeKTpUYecKoe
Hanps>eHue, 3NeKTPUYECKOoe CONPOTUB/IEHME, PA3HOCTb NOTEHLMAN0B, 3IEKTPOABMXKYLLLAA CUNa,
paboTa TOKa, MHAYKUMS MarHWMTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, 3HEPrus 3M1eKTPUYECKOro M MarHUTHOro Mosiei, Mepuoj M 4vactota KonebaHuid B
KonebaTeslbHOM KOHTYpe, 3apsj W cuna ToKa B MPOLLECCe rapMOHUYECKMX 3MEKTPOMArHUTHBIX
KonebaHui, (POKYCHOe pacCcTOsiHME W OMTWYecKas Ccuia SIMH3bL, NPU ONMCaHWM MpaBUsibHO
TPakTOBaTb (PM3NYECKMIA CMbICST UCMO/b3YEMbIX BENYMH, WX OO03HAYEHWUS W efUHMLLbI,
YKasblBaTb (DOPMY/ibl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYIO BEIMUNHY C APYTUMU BENNYNHAMM,

ONUCbIBaTb M3Y4YeHHble KBAHTOBbIE SBMEHWA W MPOLECCHl, WCMOMb3ys (HU3NYecKme
BE/IMUMHBI: CKOPOCTb 3/IEKTPOMarHUTHbIX BOJIH, A/IMHA BOJIHbI W 4acTOTa CBeTa, 3Heprus u
MMNynbC (POTOHA, MNepuog nosypacnaga, SHEPrus CBA3M aTOMHbIX ff4ep, NpU OnMcaHuu
NpaBu/IbHO TPaKTOBaTb (PU3NYECKUIA CMbICT WCNOMb3YeMbIX BENYMH, UX 0603HAYEHUs U
eMHNLbI, YKa3blBaTb (HOPMY/bl, CBA3bIBAIOLME [AAHHYHO (DU3NYECKYHD BENIMUMHY C APYTrMMU
BE/IMYMHAMMU, BbIYUCNATL 3HAUYEHNE PU3NYECKOIN BETMUUNHDI;

aHanM3mpoBaTb (M3MYECKME MPOLECCHI M ABNEHUSA, UCNOMb3yA (M3NYECKME 3aKOHbI U
NpuvHUMNbL:  3akoH OMa, 3aKOHbl MOCNef0BaTeNlbHOr0 W NapaifeflbHOro  CoeavHEHUS
MPOBOAHMKOB, 3aKOH [hkoyns—JleHua, 3aKOH 3M1EKTPOMArHUTHOM  MHAYKUWMMW,  3aKOH
NPAMOIMHEHOr0 pacnpoCcTpaHeHNUs CBeTa, 3aKOHbl OTPaXKEHWUS CBEeTa, 3aKOHbl MPesioM/IeHUs
CBeTa, YypaBHeHMe JiHWTeliHa Ana  (oTo3deKTa, 3aKOH COXPaAHEHMSt 3HEPruM, 3aKoH
COXpPaHeHMsi UMMY/bCa, 3aKOH COXPaHEeHUS 3NEeKTPUYECKOro 3apsfa, 3akOH COXpaHeHUs
MaccoBOro 4mcna, MocTynatbl bopa, 3akOH paguoakTMBHOrO pacnafa, npy 3TOM pa3nyath



C/IOBECHYIO (DOPMYNMPOBKY 3aKOHA, ero MaTeMaTU4ecKoe BblpaXeHue W YCnoBus (rpaHuLbl,
06n1acTn) NPUMEHUMOCTH;

onpesensTb Hanpas/ieHWe BeKTOpa WMHAYKLUW MarHATHOrO Nons NpOBOAHWMKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua;

CTPOUTbL 1 ONUCLIBATL N300paXKeHME, CO3aBaeMOe NIOCKUM 3epKaiIOM, TOHKOIN NIMH30M;

BbIMONHATL 3KCMEPUMEHTbI MO MCCMeA0BaHUIO (M3NYECKUX SBMEHWA W MPOLLECCOB C
MCNONb30BaHMEM  MPSAMbIX U KOCBEHHbIX  WM3MEPEHWA: npy  3TOM  (hOPMY/IMPOBaTb
npobnemy/safadyy M runotesy Yy4yebHOro 3KCrepuMeHTa, cobupatb YCTaHOBKY U3
npeaIoKeHHOro 060pyA0BaHuMs, NPOBOANTL OMNbIT U POPMY/MPOBATL BbIBOAbI;

OCYLLECTB/IATL MPAMbIE U KOCBEHHble W3MepPeHUs (U3NYECKUX BEIMYUH, MPU 3TOM
BbIOMpaTb ONTUMa/bHbIA CNOCO6 W3MepPeHMs U UCMOMb30BaTb W3BECTHbIE METOAbl OLEHKM
MOrpeLUHOCTEN N3MepeHWIA;

nccnefoBaTb 3aBUCUMOCTU (IU3NYECKUX BESTMYUH C UCMOMb30BaHMEM MPAMbIX U3MEPEHWIA:
Mpy 3TOM KOHCTPYMpOBaTb YCTaHOBKY, (PUKCUPOBaTb pe3y/bTaTbl MOYYEHHOW 3aBUCUMOCTM
(hM3nYeCKMX BeNMuYMH B BuAe Tabnuy W rpadukos, Aenatb BbIBOAbI MO pe3ynbTaTam
nccnefoBaHus;

cobnogate npasuna 6e30nMacHOro Tpyda NpW MNPOBEAEHUM WCCNefOBaHUA B pamMKax
y4ebHOro 3KCnepumeHTa, Y4ebHO-UCCNeAOoBaTelbCKOM U MPOEKTHOW  [eATe/IbHOCTU  C
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPOMNCTB U NabopaTopHOro 060pyA0BaHNS;

peliatb pacyéTHble 3afaun C SBHO 3afaHHON (UM3NYECKON MOLENbIo, WCMOMb3yA
(h13nYecKne 3aKOHbI 1 MPUHLMNGI, HA OCHOBE aHa/IM3a YC/I0BMSA 33laum BbIGUpPaTh PU3NYECKYHO
MoZe/lb, BblAeNATb (YU3NYECKMe BEMUMHBI U (DOPMY/IbI, HEOOXOoAMMble ONs eé pelueHus,
NPOBOAUTbL PacYETbI M OLEHMBATb PeaslbHOCTb MOSTYYEHHOI0 3HaYeHUS (PU3NUECKON BETMYMHBI;

pellaTb KayeCTBEHHble 33afayun: BbICTPauMBaTb JIOTMYECKM HEMpOTUBOPEUMBYHO LIEMOYKY
PacCy>JeHWiA C Oropoi Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKMe AB/IEHNS;

MCNONb30BaTb MPU  pelleHMn  Y4yebHbIX 33fay  COBPEMEHHble  MH(OPMaLMOHHbIE
TEXHONOMMN AN MOUCKA, CTPYKTYPUPOBaHWA, MHTepnpeTauum n npeacTaBneHus yvyebHoOW wu
Hay4YHO-MOMYNAPHOM MH(OPMaLUK, MOMTYYEeHHOW W3 Pas/INYHbIX WCTOYHUKOB, KPUTUYECKU
aHasM3MpoBaTh Nosilydaemyto MH(opMaLmIo;

06BACHATD NPUHUMMBI JeACTBUA MALLWH, NPUOOPOB Y TEXHNYECKWUX YCTPOIMCTB, pa3nnyarb
YCNOBMS NX 6e30NacHOr0 NCMoIb30BaHNS B NOBCEAHEBHOW XM3HMU;

NPUBOAUTL MPUMEPbI BKMaJa POCCUNCKNX U 3apYOEXHbIX YUYEHBIX-(U3NKOB B pa3BuUTHe
HayKK, B 06bACHEHMe NPOLLECCOB OKPYXKAOLLLEro MUpa, B pasBUTNE TEXHUKW U TEXHO/OTUA;

MCNONb30BaTh TEOPETUYECKME 3HaHMS MO0 (M3MKE B MOBCEAHEBHON >KU3HW AN
obecneyeHns 6e30MacHOCTY NpK obpaLleHny ¢ NpubopaMmn U TEXHUYECKUMM YCTPOMCTBaMU, /14
COXPaHeHUA 34,0P0Bbs U COONOLEHNA HOPM 3KOMOMMYECKOr0 NOBELEHNS B OKPY>XKAIOLLLEN Cpeje;

paboTaTb B rpyrrne C BbIMO/IHEHVWEM Pa3/INYHbIX COLMaNbHbIX POSIER, NiaHMpoBaThL paboTy
rpynnbl, paunoHanbHO —pacrpefensaTb 0083aHHOCTM W MNaHWMPOBaTb  AeATeNIbHOCTb B
HeCcTaHAAPTHbIX CUTYyauMsiX, afeKBaTHO OLEHMBATb BKMaf KaXA0ro M3 YYaCTHWKOB rpynmnbl B
peLLeHre paccMaTprBaeMoi Npobemsl.

TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

IHOBTOPEHME 3 YACA 1 K.P.

Ne || HameHoBaHWe KonnyecTtso 4acos DNeKTPOHHbIe (UndpoBbIe)
n/nj| pasgenos n Tem 06pa3oBare/ibHble pecypcsbl

Bcero||KoHTponbHbIE MpakTnyeckune

MporpaMmbi

paboThbl paboThbl

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA




Ne || HanmeHoBaHWe KonnyecTBo 4acoB ANeKTPOHHbIE (LM(POBbLIE)
n/nj| pasgenos n Tem Bcero|KOHTponbHbIE|  MpakTudeckue obpasoBare/ibHble pecypchbl
nporpamMmbl
paboThbl paboThl
1.1||®Pun3nka n 1 [[Bubnnoteka LIOK
MeTo/bl https://m.edsoo.ru/7f41bf72]]
Hay4HOoro
No3HaHWs
[06aBNTb CTPOKY
Toro no pasgeny 1
Paznen 2. MEXAHUKA
2.1||KnHemaTvka 5 0 1 [[Bubnnoteka LIOK
https://m.edsoo.ru/7f41bf72]]
2.2||[AnHammka 7 0 1 [[BubnnoTeka LIOK
https://m.edsoo.ru/7f41bf72]]
2.3||3aKO0Hb! 6 1 1 [[Bubnnoteka LIOK
COXpaHeHus B https://m.edsoo.ru/7f41bf72]]
MexaHuKe
[06aBNTb CTPOKY
WToro no pasgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA

3.1||OcHoBbI 9 0 1 [[Bubnnoteka LIOK
MOJIEKYNAPHO- https://m.edsoo.ru/7f41bf72]]
KWHETNYECKO
Teopum

3.2||OcHosbl 6 0 0 [[Bubnunoteka LIOK
TEPMOANHAMUKN https://m.edsoo.ru/7f41bf72]]

3.3||ArperaTtHble 7 1 1 [[Bubnunoteka LIOK
COCTOSIHUSA https://m.edsoo.ru/7f41bf72]]
BeLLeCTBa.
dasoBble
nepexogbl

[06aBNTb CTPOKY

WToro no pasgeny 22

Paznen 4. 3JIEKTPOJAUHAMUKA

4.1\ 9nekTpocTatuka| 8 0 1 [[Bubnnoteka LIOK
https://m.edsoo.ru/7f41bf72]]
4.2 |[MOCTOAHHbI 10 1 2 [[Bubnunoteka LIOK

TOK. TOKM B
pasnnNYHbIX
cpepax

3NEKTPUYECKNIA

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

[06aBNTb CTPOKY



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

No
n/n

HavmeHoBaHMe
pasfenos U Tem
nporpammbl

KonnyecTBo 4acoB

B

cero||KoHTpobHbIe

paboThbl

lNpaKTnyeckme
paboThl

ANeKTPOHHbIE (LM(POBbLIE)
06pasoBare/ibHble pecypcsbl

Toro no pasgeny

18

Paznen 5.0000mawiiee moBTopeHune

O6obuatoLee
MOBTOPEHME.

5 |1

0

J106aBnTb pasgen

Pe3epBHOE BpeMms

OBLLIEE
KOJIMYECTBO
YACOB M0
NPOrPAMME

66 3

11 KJIACC

]
wn

|

HanmeHoBaHMe
pas3fenos U Tem
nporpamMmbl

KonnyecTBo yacos

Bcero|| KoHTponbHbIE

ANEeKTPOHHbIe (LUpoBbIEe)
o6pasoBaTesibHble pecypchbl

MNpakTnyeckne

paboThl paboThl

Paznea 1. JIEKTPOJAUHAMUKA

11]

MarHuTtHoe norne.
AneKTpomMarHuTHas
NHOYKLMSA

11

1 3

[[Bubnnoteka LIOK
https://m.edsoo.ru/7f41c97c]]

Lﬂ,o6aBMTb CTPOKY

NToro no pasgeny

11

Paznen 2. KOJIEBAHUSA U

BOJIHbI

MexaHunueckue u
3/1eKTPOMarHuUTHbIe
KonebaHus

9

[[Bubnnoteka LIOK
https://m.edsoo.ru/7f41c97c]]

MexaHunueckune un
3M1eKTPOMarHuTHbIe
BOJIHbI

[[Bubnunoteka LIOK
https://m.edsoo.ru/7f41c97c]]

OnTuka

10

[[BubnnoTeka LLOK
https://m.edsoo.ru/7f41c97c]]

‘ﬂ,oﬁaBMTb CTPOKY

WToro no pasgeny

24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

1

w

OcHoBb!
crneumanbHon
Teopum

OTHOCUTENIbHOCTH

4

1

[[BubnnoTeka LLOK
https://m.edsoo.ru/7f41c97c]]



https://m.edsoo.ru/7f41c97c
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‘Ne|  HaumeHoBaHme KonnyecTtBo 4acos ONeKTPOHHbIe (LUMpoBbIe)
n/n| pa;,qenos N Tem Boero|| KoHTponbHbie |[pakTideckve 06pa3oBaTesibHble pecypcsl
porpammsi
paboThl paboThl
|[l06asuTb CTpoKy
Wtoro no pasgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
E ANeMeHTHl 6 [[Bubnnoteka LIOK
KBaHTOBOW OMTUKN https://m.edsoo.ru/7f41c97c]]
Z CTpoeHue aTomMa 4 [[Bubnnoteka LIOK
https://m.edsoo.ru/7f41c97c]]
E ATOMHOE A4p0 5 [[Bubnnoteka LIOK
https://m.edsoo.ru/7f41c97c]]
Lﬂ,o6aBMTb CTPOKY
WToro no pasgeny 15

Pa3zgen 5. DJIEMEHTDBI AC

TPOHOMHUHU U ACTPOPU3UKU

i ANeMeHTHI 7 1 [[Bubnnoteka LIOK
aCTPOHOMUM U https://m.edsoo.ru/7f41c97c]]
acTpopu3nNKu

‘ﬂ,oﬁaBl/lTb CTPOKY

Toro no pasgeny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1

O6ob6LatoLee 4

MOBTOPEHNE

[[Bubnnoteka LIOK

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

Lﬂ,o6aBMTb CTPOKY

NToro no pasgeny

‘ﬂ,oﬁaBl/lTb mMogaysb

Lﬂ,o6aBMTb pasgen

Pe3epBHOE BpeMms

OBLLIEE 68

KOJIMYECTBO
YACOB INO
NMPOIrPAMME

HHOYPOUYHOE INIVTAHUPOBAHHUE

10 KJIACC

Ne | Tema ypoka JaTa nsyyeHuns
n/n nnaH (hakT
1 [MoBTOpEHME Tembl "MexaHuKa" 4.09

2 lMoBTOpEHME TeMbl "OnieKTpomMarHeTnsm" 4.09

3 Cpes 3HaHWI 3a Kypc (hr3nkmn 9 Knacca 11.09



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4 HayuHble MeTobl MO3HAHUA OKPY>KatoLLLero Mnpa. Ponb 1 MecTo 11.09
(131K B (hOPMMPOBAHMM COBPEMEHHOI HAYYHON KapTWHbI MUPa, B
NPaKTUYECKOW AesTeNbHOCTN Nt0Lel

5 MexaHunyeckoe asmkeHne. OTHOCUTENIbHOCTb MeXaHM4YecKoro 18.09
LBWXeHus. lNepemellieHne, CKOPOCTb, YCKOPEHME.

6 PaBHOMEpPHOE NPSMONMHENHOE ABVKEHME. 18.09

7 PaBHOYCKOPEHHOE MPAMO/IMHEHOE [BMKEHNE. 25.09

8 | CBobogHOe nafeHue. Y CKopeHne CBOO0AHOr0 NageHus. 25.09
JlaGopaTopuas padora "' V13yyeHne ABVKEHNSA Tena, 6poLLIEeHHOro
rOPU30HTa/IbLHO".

9 KpuBonuHeliHoe ABMXeHUe. [BUKEHNE MaTEPUa/IbHON TOUKM MO 2.10
OKPY>KHOCTU

10 | 3aKoHbl HblOTOHA 2.10

11 | 3aKoH BceMUpHOro TaroteHusa. Cuna TaxKecTu. [NepBad KOCMUYeCKas 9.10
CKOPOCTb

12 | Cuna ynpyroctu. 3aKoH 'yKa. Bec Tena 9.10

13 | Cuna TpeHus. KoathgpuumeHT TpeHns. Crna ConpoTUBIEHUSA NPU 16.10
LBVKEHUW TeNa B XXUAKOCTM UM rase

14 | PewueHve 3a8au 16.10

15 MocTynatenbHoe W BpawatesibHoe [ABWKeHWe abcontoTHo | 23.10
TBEpPAOro tena. MomeHT cunbl. l1e4o cunbl. Ycnosus paBHOBECUA
TBEpAOro Tena. JlaGoparopuass padora " VccnefoBaHue YCoBUIA
paBHOBeCUS TBEPAOIo Tena, UMEIOLLLEro OCb BpaLleHua."

16 | mnynbc MaTeprasbHON TOYKM, CUCTEMbI MaTepUasibHbIX TOYEK. 23.10
Mmnynbc cunbl. 3aKOH CoXpaHeHnUs umnysbca. PeakTBHOe
LIBVXXEHMe.

17 | PaboTa 1 MOLLHOCTb CUfbl. KUHETUYeCKas aHeprus MaTepuasibHoOn 13.11
TOYKW. Teopema 06 M3MEHEHNIN KMHETUYECKO SHEPT U

18 | MNoTeHumanbHaa aHeprua. MNoTeHUMabHaa IHePrs ynpyro 13.11
eopMUPOBaHHON NPYXXKMHbI. MoTeHUMaIbHas 3HepPrus Tena B6m3m
NOBEPXHOCTN 3eMN.

19 | JIadopaTopuas padora «/iccnefoBaHve CBA3M paboTbl CUNbI C 20.11
M3MEHEHNEM MEXaHWNYECKOIN IHEPrimM Tefa Ha NPUMEepPe PacTsHXKEHNS
PEe3VHOBOr0 XryTa»

20 | PelueHuve 3aaay. 20.11

21 | KoHTponbHas paboTta no Teme «KnHemaTtnka. AnHaMmuka. 3aKoHbI 27.11
COXPaHeHWS B MEXAHUKE.

22 | OCHOBHbI€e MOIOXKEHNA MOIEKYIIPHO-KUHETUYECKOI TEOPUMN. 27.11
BpoyHOBCKOe fBWXKeHue. Auddy3us.

XapakTep ABVXEHUSA 1 B3aMMOLECTBUSA YacTuL, BeLlecTsa. Mogenu
CTPOEHWSA ra3oB, XUAKOCTeN 1 TBEPABIX Ten

23 | Macca monekyn. Konnyectso BelecTtsa. lNoctosHHas ABoragpo 4,12

24 | Tennosoe paBHOBecKe. TemnepaTypa v eé nsmepeHue. LLikana 4.12
Temnepartyp Lienbcus

25 | WpeanbHbii raz B MKT. OcHOBHOe ypaBHeHe MKT 11.12

26 | AbcontoTHas TemnepaTtypa Kak mepa CpefiHein KNHETUYECKOIN 3Heprum 11.12
[BVOKEHUS MOneKky/. Y paBHeHne MeHeneesa-KnanelipoHa

27 | 3akoH [anbToHa. [[a30Bble 3aKOHbI 18.12

28 | JlabopaTopHas paboTa «MccnefoBaHme 3aBUCUMOCTI MEXAY 18.12

napamMmeTpamMmi COCTOAHNA Pa3peXXEHHOIo rasa»




29 | PelueHwve 3aaa4 25.12

30 | Msonpouecchl B aeanbHOM rase n Ux rpajuyeckoe npeacraB/ieHne 25.12

31 | BHYTpPEHHSs 3Heprus TepMoanHaMNYeCcKOn CUCTEMbI 1 CNOCOObI e 15.01
n3meHeHus. KonnuyecTso TennoTbl U paboTa. BHYTpeHHAA aHeprus
0[JHOATOMHOI0 MAeaNbHOro rasa

32 | Buabl Tennonepefayu 15.01

33 | YaenbHasa Ten0EMKOCTb BewecTBa. KonmyecTso TenoThl Npu 22.01
Tensonepesade. AanabartHblii npoLecc

34 | MNepBblil 3aKOH TEPMOANHAMUKI M €ro NPUMEHEHME K 30MpoLLeccam. 22.01

35 | HeobpaTtmmocTb NpoLeccoB B npupoae. BTopoli 3akoH 29.01
TEPMOANHAMUNKM
MpuHumn aerictems 1 KMNZ, TennoBoi MallWHbl.

36 | Lnkn KapHo u ero KA. 3konornyeckme npobnembl 29.01
TEN/I03HEepPreTnKn

37 | MapoobpasoBaHune 1 KOHAeHcaUus. VicnapeHve 1 KuneHue. 5.02

38 A6cOoNoTHads U OTHOCUTENbHas  BN@XHOCTb  Bo3fyxa. | 5..02
HacblweHHblAi  nap. JlaGopaTtopHasi padora "  3MepeHue
OTHOCWUTE/IbHOM B/I&XKHOCTW BO3Ayxa"

39 | TBépaoe Teno. Kpuctannnyeckue n amopHble Tena. AHUM30TpoONnus 12.02
CBOMCTB KpucTannoB. XXugkume Kpuctaanbl. CoBpeMeHHble MaTepuasbl.

40 | MNnaBneHne n KpuctTanmsauna. Y aenbHasa Tennota niasneHus. 12.02
Cybnumaums

41 | YpaBHeHVe Tena0Boro 6anaHca 19.02

42 | ObobLarowmin ypok «MonekynsapHas usmnka. OCHOBbI 19.02
TEPMOANHAMUKIN

43 | KourpoJabHasi pagora no TemMe «MosnekynsapHas m3nka. OCHOBBI 26.02
TepMOANHAMUKN. Pa30Bble Nepexopbl”

44 | DneKTpu3aumna Ten. INeKTpuldecknii 3apsa. [sa Buga aneKTpuyeckmx 26.02
3apsanoB

45 | MMpOBOAHVKN, AUINEKTPUKN 1 NONYNPOBOAHNKN. 3aKOH COXpPaHeHus 4.03
3IEKTPUYECKOro 3apaja.

46 | B3ammogelicTaue 3apsaoB. 3akoH KynoHa. TOUYeUHbIn 3N1eKTPUYECKIiA 4.03
3apag

47 | HanpshKEHHOCTb aneKTpuyeckoro nong. MpuHumn cynepnosnyum 11.03
ANEKTPUYECKUX NOeR. JINHUM HanpsXKEHHOCTH

48 | PaboTa cu 3neKTpocTaTuyeckoro nond. MoteHuman. Pa3HoCTb 11.03
NnoTeHLManos

49 | NpOBOAHMNKMN N AN3NEKTPUKN B 3/1EKTPOCTATUYECKOM MOSe. 18.03
[nanekTpryeckas NPOHULLAEMOCTb

50 | DnekTpoémKocTb. KoHAeHcaTop 18.03
SNeKTPOEMKOCTb NJIOCKOro KOHAeHcaTopa. SHeprus 3apsiXkeHHOro
KOHAeHcaTopa

51 | JlabopatopHas padora "/I3MepeHne 3N1eKTPOEMKOCTU KOHAeHcaTopa" 1.04

MpuHUMN felAicTBUSA 1 NPUMEHEHNE KOHAEHCATOPOB, KONMPOBa/IbHOMO
annaparta, CTPYMHOro NpuHTepa. ANeKTpoCcTaTUYeCKas 3aLuTa.
3asem/ieHve 3N1eKTponprmbopoB




52 | DNeKTPUYECKMIA TOK, YCNOBWSA €ro CyLLeCTBOBaHMA. MOCTOAHHbIN TOK. 1.04
Cuna Toka. Hanps»keHune. ConpoTtueneHue. 3akoH Oma ansa yyactka
Lenw.

53 | lNocneposatenbHOE, NapanienibHOe, CMeLLaHHOe COeiIMHEHME 8.04
NpoBOAHUKOB. JlabopaTophasi padora «/13y4yeHne CMeLaHHOro
COeZJMHEHNS Pe3NCTOPOB»

54 | PaboTa 1 MOLHOCTb 3/1eKTPUYECKOro ToKa. 3akoH [pkoyns-JleHua 8.04

55 | 3akoH Oma Ans NoHOM (3aMKHYTO) aneKTpuyeckon uenun. Kopotkoe | 15.04
3aMblKaHue.

56 | JladbopaTopnasi padora «/13mepeHne 34C NCTOYHNKA TOKA U ero 15.04
BHYTPEHHero conpoTUB/eHNA»

57 | PelueHwue 3aaa4 22.04

58 | KontpoabHasi padora No TeMe «9NeKTpocTaTuka. MoCTOSHHbIA 22.04
3NIEKTPUYECKINIA TOK. TOKWN B pasfIMYHbIX Cpejax»

59 | DneKTpoHHasA NPOBOAMMOCTbL TBEPAbLIX MeTa110B. 3aBUCMMOCTb 29.04
COMPOTWUB/IEHUS META/INIOB OT TemrepaTtypbl. CBEPXNPOBOAUMOCTb
ANEKTPUYECKUNIA TOK B BaKyyMe. CBONCTBA 3/1EKTPOHHBIX MYy4YKOB

60 | MonynpoBOAHMKM, X COBCTBEHHAS 1 NPUMECHas NMPOBOAMMOCTb. 29.04
CsoiicTBa p—n-nepexoga. MonynpoBoHNKoBbIe NpubopsbI]]

61 | SneKTpUYeCKuii TOK B pacTBOpax W pacnsaBax 3M1eKTPOUTOB. 6.05
ANeKTpoNNTMYeCKas auccoumaumns. dneKTponmns]

ANEKTPUYECKUNIA TOK B razax. CamocToATe bHbIN U
HecamoCTOoATe/IbHbIN paspsg. MonHus. MNnasma

62 | ObobLaromin ypok «MonekynspHas gpusmka n 7.4." 6.05

63 | O606LLALLMIA YPOK «DNeKTPoANHAMUNKA» 13.05

64 | UToropasi KOHTpoJILHasi paboTa 13.05

65 | PewleHre KOMOMHMPOBaHHbIX 3a4ad 20.05

66 | O606LLatoLLMIA YpOoK no Temam 10 Knacca 20.05
HToro 66 yacon

11 KJIIACC

No/Ne | Tema ypoka [ata nsyyeHus

nnaH (hakT

1 Mpasuna TB. NoBTOpeHNe TeMbI «ONEKTPOCTATUKAY. 2.09

2 MoBTOpPEHME TeMbl «3aKOHbI MOCTOSAHHOIO TOKa. 2.09

3 Cpe3 31anmii 3a 10 kaacce. 9.09

1 MarHuTHOe B3aMMo/eincTeme. BeKTop MarHUTHOWM UHAYKLNN. 9.09

2 Cuna Amnepa 16.09

3 Cwuna JlopeHua. 16.09

4 PelleHue 3aa4 Ha ABV>KEeHMe 3apSXKeHHbIX Ten B MarHUTHoM none. | 23.09

5 MarHuTHble CBOICTBA BeLlecTBa. JTabopaTopHasi paboTa 23.09

«3MepeHve cunbl B3aMMOAECTBNA MarHNTa 1 KaTYLUKK C TOKOM»

1 OTKpbITWE 3MEKTPOMArHUTHON MHAYKUMX. MarHUTHbIA NOTOK. 30.09

2 [Mpaswno JleHua. 30.09

3 3aKOH 3M1eKTPOMarHUTHOM UHAYKLNN. 7.10

4 JlaGopaTopHas padora. « U3yueHue siBjieHust 7.10




3J1eKTPOMATHUTHOM MHAYKLIHMWY.

9) SAC MHAYKLUMU B ABWKYLLUNXCA NPOBOAHNKAX. HAYKTUBHOCTb. 14.10

6 .OHeprvua MarHMTHOro nonsa Toka. SNeKTPOMarHMTHOe MnoJie. 14.10

7 PelleHuve 3aa4 no TeMe «ONIEKTPOMarHUTHaa NHAYKLNA» 21.10

8 KonTtposbHasi pa6ora mo tTeme « MarHuTHoOe moJjie u 21.10
JICKTPOMAIrHUTHAast MHAYKIUSD).

1 MexaHunyeckne KonebaHus. MapMoHnyeckne KonebaHms. dasa 28.10
KonebaHum.

2 YpaBHeHWe konebaHWiA. MpeBpaLLeHme 3Heprum npu 28.10
rapMOHNYECKMNX KonebaHmsaX. Pe3oHaHC.

3 JlabopaTopnasi padora «Onpenenenue ycKopeHHs CBOOOTHOIO 11.11
MAJCHUSA IIPH IMIOMOIIA MAITHUKA).

4 KonebaTenbHblil KOHTYP 11.11

5 Meprof CBOOOAHbLIX 3NEKTPUYECKUX KONebaHWi 18.11

6 BbIHY>XeHHbIe 3/1EKTPOMarHUTHbIe KonebaHus. MNepeMeHHbIi 18.11
3NEKTPUYECKUNIA TOK.

7 AKTNBHOE 1 peakTUBHOE COMPOTUB/IEHNSA B LieNaX NepeMeHHOoro 25.11
TOKa.

8 Mpoun3BoACTBO, Nepefaya v UCrob30BaHMe 3NEKTPUYECKON 25.11
3Hepruu.

9 MexaHnyecKne BO/HbI. 2.12

10 CBOWCTBA 3/1EKTPOMArHUTHbIX BOJH. 2.12

11 MprHUMNLI PaanoCBA3N. 9.12

12 PeLueHue 3agay no Teme «ONeKTPOMAarHUTHbIE KonebaHus v 9.12
BOJIHbI».

13 KonTtpoJsbHasi pa6ora mo teme «Kosie6anus u BoJTHBI» 16.12

14 PeLleHue 3aa4 No TeMe «3NeKTpomMarHUTHasa NHAYKLNA». 16.12

14 PelueHne 3agay no Teme «MexaHnYecKme KosiebaHus 1 BOSHbI». 23.12

14 PelweHuve 3aga4 no teme «Cuna Amnepa v cuna JiopeHua. 23.12

1 MpuHUMn MolreHca. 3aKoH OTPaXKEHNS CBETA. 13.01

2 3aKoH npenomneHns ceeTa. JlabopaTtopuasi paéora 13.01
«Onpenenenne noKasareJisi NpeJJoOMJICHUS CTEKJIa»

3 IMocTpoeHne N306paxKeHNS B IMH3AX 20.01

4 JlabopaTopnasi pabora «OnpeneneHnne ONTHYECKON CHJIbI 20.01
(oxycHoOro paccrosinusi coouparouieii JMH3b.

5 WHTephepeHUmMs MexaHUYeCcKnX BOMH. [ucnepcus. 27.01

6 NHTephepeHLms cBeTa. 27.01

7 [npakunsa ceeTa. 3.02

8 JlabopaTopuas padora «3MepeHue ATHHBI CBETOBOM BOJIHbBD) 3.02

9 KonTtpoJsbHas padora no teme «Onrukay. 10.02

1 DNEeMEHTbl TEOPWUN OTHOCUTENIbHOCTW. 10.02

2 Buabl nanyyeHus. ICTOYHMKNK CBETA. 17.02

3 Buabl cnekTpoB. CneKTpanbHbI aHau3. 17.02
JlabopaTopnasi padora «Habar0neHHe CIVIOMIHOTO U
JINHEHYaTOro CIieKTPOB».

4 LLIkana an1eKTpoMarHUTHbIX U3/1yHEeHWA. 24.02

1 doToathdekT 24.02

2 Teopus oToapdekTta 3.03

3 PelueHune 3aa4 Ha hoToadh(heKT 3.03

4 @DOTOHbI. 10.03




5 CtpoeHwue atoma. OnbIThbl Pesepdopsa. 10.03
6 Moctynatbl bopa. f1asepsbl. JIabopaTopHas padora « 17.03
HccaenoBanue cieKTpa BOAOPOAA».
7 KonrtpouabHnasi paéora no teme «KBaHtoBasi Teopust 17.03
AJICKTPOMAIrHUTHOT0 M3JIYYCHHUS BCHICCTBA»
1 MeTo/bl HabNOAEHNS Y PerncTpaumm 3IeMeHTapHbIX YacTuLL. 24.03
2 Anb(a-, 6eTa- 1 ramma n3nyyeHus. 24.03
3 3aKOoH pafiMoaKTUBHOIo pacnaga. lNepvog nonypacnaja. 7.04
4 PeLleHuWe 3aa4 Ha NpaBnIo CMeLLLeHNS. 7.04
5 CTpoeHne aTOMHOro aapa. QHEPrns CBA3N aTOMHbIX a4ep 14.04
6 JlabopaTopnasi pabora « OnpeneseHue HMILYJIbCA U JHEPrUH 14.04
YacTHI IIPH JABHKEHUH B MATHUTHOM 1oJie ( 1o pororpadpusim)».
7 JeneHve aaep ypaHa. 21.04
8 MpyMeHeHMe AAEPHOIN 3HEPT UK. 21.04
9 JnemMeHTapHbIe YacTuLbl. 28.04
10 KonTtpoJsbHasi padora no teme «Pu3nKa aTOMHOIO SIAPay». 28.04
1 ConHeYyHas cuctema 5.05
2 CtpoeHne ConHua. 5.05
3 CoBpeMeHHbIe B3r/sibl Ha CTPOEHWE 1 3BONHOLMIO BCENEHHOIA. 12.05
4 JlabopaTopHas padora « Onpenesnenne nepuoaa oopameHust 12.05
JABOMHBIX 3Be3]1 (110 MeYaTHBIM padoTam)».
MoBTOpEHMe 1 0606LLeHVe
EanHasa omsnyeckas KapTuHa mmpa. 19.05
0O606weHVe Kypca hrankm 11 knacca 19.05.
Hroro:
11 KJIACC

No Tema ypoka KonnyecTtso 4acos Jata ANEKTPOHHbIE LUMPPOBbIE

n/n Bcero||KOHTpobHbIe| MpakTideckme n3yyeHus|| 0bpa3oBaTesibHble pecypchbl

paboThl paboThbl

1 ||[[MocTosiHHbIE 1 [[Bubnuoteka LLOK
MarHuTbl U UX https://m.edsoo.ru/ff0c9778]
B3aVIMOZeNCTBUeE. ]

MarHuTHoe none.
BekTop MarHUTHOM
NHAYKUUK. JTUHUK
MarHUTHOM
MHAYKun]]

2 |[[[MarHuTHOe none 1 [[Bubnuoteka LLOK
MPOBOAHMKA C TOKOM. https://m.edsoo.ru/ff0c98fe]]
OnbIT OpcTesa.

B3aumopelictaue
NPOBOAHMKOB C
TOKOM]]
3 |[[[/1abopaTopHas 1 1 [[Bubnuoteka LLOK

paboTa «l/3yyeHne

https://m.edsoo.ru/ff0c98fe]]



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

MarHuTHOro nons
KaTyLLKN C TOKOM»]]

[[OevicTBme
MarHWTHOro Mnons Ha
NMPOBOAHUK C TOKOM.
Cwnna Amnepa.
NabopaTopHas
paboTa
«/ccnefoBaHune
nencTeuns
MOCTOSAHHOTO
MarHuTa Ha pamky c
TOKOM»]]

[[Bubnunoteka LLOK
https://m.edsoo.ru/ff0c9ac0]]

[[AencTBre
MarHMUTHOro Mo Ha
[BVKYLLYHOCA
3apPSOKEHHYIO
yactuuy. Cunna
JopeHua. Pabota
cunbl NlopeHya]]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ff0c9df4]]

[[@nekTpomarHuTHas
NHAYKUKA. INoToK
BEKTOpa MarHUTHOM
nHaykuuun, 34C
NHAYKLMKN. 3aKOH
3/1eKTPOMarHUTHOW

nHayKumn dapanes]]

[[J1abopaTopHas
paboTa
«lccnefoBaHmne
ABNEeHNA
3/1eKTPOMarHUTHOW

UHAYKLMN»]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ffOcal50]]

[[VMHAYKTUBHOCTS.
#BneHue
camouHaykuun. 34C
CaMOUHAYKLUNN.
3Heprua MarHMTHOro
Mo KaTyLlKm C
TOKOM.
DNeKTpoOMarHUTHoe
none]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0ca600]]

[[TexHnueckune
YCTPOMCTBA U UX
NPUMeHeHNe:



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

MOCTOSIHHbIE
MarHuTbl,
3N1eKTPOMarHuTHI,
3M1eKTPOABUraTeb,
YCKOpUTENN
3/1leMeHTapHbIX
yacTtu,
NHAYKLNOHHas
neyb]]

10

[[O6o6LatoLwii
YPOK «MarHuTHoe
norne.
AneKTpoMarHuTHasa

UHAYKUMS»]]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ffOcab82]]

11

[[KoHTponbHas
paboTa rno Teme
«MarHuTHoe norne.
AnekTpomarHuTHas

UHAYKUMS»]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0cad58]]

12

[[CBoGOAHbIE
MexaH14ecKue
KonebaHus.
["apMoOHMYeckune
Kone6aHus.
YpaBHeHue
rapMOHUYECKNX
KonebaHuia.
MpeBpawyeHne
3Heprumn]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ffOcaf06]]

13

[[J1abopaTopHas
paboTa
«lccnefoBaHmne
3aBMCUMOCTH
nepuoja Masbix
KonebaHwWin rpysa Ha
HUTW OT ANNHBI HATK
1 Macchl rpysa»]]

14

[[KonebaTenbHbii
KOHTYp. CBOGOAHbIE
3NEKTPOMarH1THbIE
KonebaHus B
naeanbHOM
KonebaTenbHOM
KOHTYpe. AHanorus
mexay

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0cb820]

]



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

MeXaHUYECKUMM 1
3NEKTPOMarHUTHbLIMM
KonebaHuamu]]

15

[[@opmyna TomcoHa.
3aKOH coxpaHeHus
3HEprum B
naeanbHOM
KonebaTesibHOM

KOHTYpe]]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ffOch9c4]]

16

[[MpeacTaBneHne 0
3aTyxaroLmx
KonebaHmsX.
BbIHY»X[€HHble
MexaHun4ecKmne
KonebaHus.
Pe3oHaHc.
BbIHY»X[€eHHble
3/IEKTPOMArHUTHbIE
KonebaHus]]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ffOcbb86]

]

17

[[MepeMeHHbIN TOK.
CuHyconganbHbli
nepeMeHHbI TOK.
MoLHocTb
nepeMeHHOro Toka.
AmMnNnuTygHoe u
[lencTBytoLLIEe
3HaYeHue CU/bl TOKa
N Hanps>keHns]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0cbd34]

]

18

[[TpaHchopmaTop.
Mpon3BoACTBO,
nepegaya v
noTpe6neHune
3NEKTPUYECKON
3Heprum]]

19

[[YcTpoiicTBO U
npakTUyeckoe
NpYMeHeHve
3NEKTPNYECKOr0
3BOHKa, reHepartopa
NMepeMeHHOro TOKa,
NUHWIA
anektponepepay]]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ff0cc324]]

20

[[@konornyeckune
PUCKM Npu
NMpPOV3BO/ACTBE



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

NpakTnyeckune
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

3NIEeKTPO3HEpruun.
KynbTypa
1CNOMb30BaHNS
3NEeKTPO3HEpPru B
MOBCEAHEBHOW
XN3HA]]

21

[[MexaHunyeckne
BOJIHbI, YC/IOBUS
pacrnpocTpaHeHus.
Mepuoa. CKopocTb
pacrnpocTpaHeHns n
[JIMHA BOJTHbI.
MonepeyHble u
NPOL0/bHbIE BOMHbI]]

[[Bubnmnoteka LIOK
https://m.edsoo.ru/ffOcca54]]

22

[[3BYK. CKOpOCTb
3BYyKa. [[POMKOCTb
3ByKa. BbicoTa TOHa.
Tembp 3ByKa]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ffOcccOc]]

23

[[@nekTpomarHUTHbIE
BOJIHbI, UX CBOWCTBA
N ckopocTb. Lkana
3NIEKTPOMArHUTHbIX
BO/H]]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ffOccfe0]]

24

[[MprHUMnBI
paLuoCBA3N U
TeNneBnAeHNS.
Pa3BuTune cpeacTts
CBA3N.
Paanonokauuns]]

25

[[KoHTponbHas
paboTta «KonebaHwus
1 BOMHbI»]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ffOcc6f8]]

26

[[MpsiMonuHeliHoe
pacnpocTpaHeHue
cBeTa B OJHOPOLHOM
cpefe. ToYeUHbIN
NCTOYHMK cBeTa. Jlyy
cBeTa]]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ff0cd350]

]

27

[[OTpaxeHue cBeTa.
3aKOHbI OTpaXKeHNA
cBeTa. [locTpoeHue
N306paXkeHnin B
MNI0CKOM 3epKane]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ffOcd4e0]]

28

[[MpenomneHmne

[[Bubnuoteka LLOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

cseTa. [NonHoe
BHYTpPEHHee
OTparkeHwe.
MpegenbHbIiA yron
NnosiHoro
BHYTPEHHEro
oTpaxeHus]]

https://m.edsoo.ru/ffOcd76]]

29

[[/1abopaTopHas
paboTa «M3mepeHne
rnokasarens
npenomneHuns
cTekna»]]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ffOcd67a]]

30

[[JTnH3bI.
MocTpoeHwne
N306paXkeHnin B
nnH3e. dopmyna
TOHKOW INH3bI.
YBenunyexve nnH3bl]]

[[Bubnnoteka LLOK
https://m.edsoo.ru/ffOcddle]]

31

[[/1abopaTopHas
paboTa
«WMccnepoBaHue
CBOICTB
N306paXkeHnin B
NNH3ax»]]

32

[[Ancnepcus ceeTa.
CnoxHblI cocTas
6enoro ceeta. LiBeT.
NabopaTopHas
paboTa
«HabnoaeHne
aucnepcun ceetax]]

33

[[VHTepdepeHLms
ceeta. Aundpakums
cBeTa.
[undpakuymoHHas
peléTkal]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ffOced22]]

34

[[MonepeyHOCTb
CBETOBbIX BOJH.
Monspusaumsa ceetal]

[[Bubnuoteka LLOK
https://m.edsoo.ru/ffOcf02e]]

35

[[OnTnyeckne
npnoéopsbI n
YCTPOIACTBA W
YCNOBUA UX
6e3onacHoro



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

Inpumenenms]]

36

[[TpaHnLb!

NPUMEHUMOCTU
K/lacCUYeCKo
MeXaHMKMN.
MocTtynartbl
creuyanbHoR Teopum
OTHOCUTENbHOCTK]]

[[Bubnuoteka LLOK

https://m.edsoo.ru/ff0cf862]]

37

[[OTHOCUTENBHOCTD

OAHOBPEMEHHOCTMW.
3amefnieHe BPpeMEHN
W COKpaLLieHne
ANnHbI]]

[[Bubnmoteka LLOK

https://m.edsoo.ru/ffOcfa42]]

38

[[3Heprus n nmnynsc

PENATUBUCTCKOM
yactuubl. CBA3b
MacChbl C 3Heprven n
NMMYNbCOM. DHeprus
nokos]]

[[Bubnnoteka LLOK

https://m.edsoo.ru/ffOcfc68]]

39

[[KoHTponbHas

paboTa «OnTukKa.
OcHoBb!
creuyanbHo Teopum
OTHOCUTE/IBHOCTUY]]

[[Bubnnoteka LLOK

https://m.edsoo.ru/ffOcf6f0]]

40

[[@OoTOHbI. PopmMyna

MnaHka. SHeprua u
nMNynbC oToHal]

[[Bubnuoteka LLOK

https://m.edsoo.ru/ffOcfel6]]

41

[[OTkpbITVE 1

nccnefoBaHme
(hoToappekTa.
OnbITel AL T.
CronetoBa]]

[[Bubnmoteka LLOK

https://m.edsoo.ru/ffOcffc4]]

42

[[3aKoHbI

(hoToappekTa.
YpaBHeHWe
AiHWTENHA Ans
(hoTOoahheKTa.
«KpacHada rpaHumua»

(hoToadpdpekTa]]

[[Bubnmoteka LLOK

https://m.edsoo.ru/ff0d015e]
I

43

[[AaBneHue cBeTa.

OnbiThl 1. H.
Nebepesa.
XnmMnyeckoe
nencteme ceetal]

[[Bubnuoteka LLOK

https://m.edsoo.ru/ff0d04a6]
|



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

44

[[TexHunueckne
YCTPOIACTBA W
npaKTUyeckoe
NpYMeHeHVe:
(hOTO3/1EMEHT,
(hoTodaTUMK,
ConHeYHas 6atapes,
ceetoamon]]

45

[[PeweHne 3agay no
TeEME «DNEMEHTDI
KBaHTOBOW ONTUKMN»]]

[[Bubnunoteka LLOK
https://m.edsoo.ru/ff0d0302]

|

46

[[Mogenb atoma
TomcoHa. OnbITbl
Pesepopaa no
paccesHMo 0-4acTuLl,
MnaHeTapHas Mogesb
atoma]]

[[Bubnnoteka LLOK
https://m.edsoo.ru/ff0d091a]

]

47

[[MocTynatbl Bopa]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0dOafa]]

48

[[U3nyyeHme n
NornoLieHne
(hOTOHOB Mpw
nepexofe atoma c
OHOTO YPOBHS
3HEPrumn Ha apyroi.
Buabl cnekTpos]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0dOafa]]

49

[[BonHoBbIe
CBOICTBA YacTuL,
BonHbl e bpoins.
KopnyckynspHo-
BOJIHOBOW fiyasin3Mm.
CnoHTaHHoe 1
BbIHYXX/EHHOE
n3nyyeHune]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0d0ca8]]

50

[[OTkpbITHE
paanoaKTUBHOCTY.
OnbITbl Pe3epdopaa
Mo onpegeneHnto
cocTasa
paavoaKTUBHOIO
n3nyyeHmns]|

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0d0fd2]]

51

[[CBoitcTBa anbha-,
beTa-, raMma-
n3nyyeHus. BnmsHue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

PafMoaKTUBHOCTU Ha
YKMBble OpraHn3msbi]]

52

[[OTKpbITVE NpOTOHA
N HEATPOHa.
WM3oTonbl. Anba-
pacnag.
ONEKTPOHHLIN 1
MO3UTPOHHBLIN 6eTa-
pacnag. Mamma-
n3nyyeHue]]

[[Bubnunoteka LLOK
https://m.edsoo.ru/ff0d1162]

|

53

[[3Heprus casm
HYK/IOHOB B ffpe.
ApepHble peakumn.
FAnepHbIin peakTop.
Mpob6nemsl,
MepcrneKTuBbI,
3KOMOrnyeckme
acnekTbl AfepHON
3HepreTuku]]

[[Bubnunoteka LLOK
https://m.edsoo.ru/ff0d1356]

|

54

[[@nemeHTapHbIE
yacTtuubl. OTKpbITUE
no3nTpoHa. MeTogpl
HabnaeHNa 1
permcrpaymm
3/1leMEHTapPHbIX
yacTuu. Kpyrnbii
cTon
«PyHAAMEHTA/IbHbIE
B3aMMO/ENCTBUS.
EamHcTBO
(hr31YeCcKon KapTUHbI
Mupa»]]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0d0e38]

]

55

[[Bna 3BE3aHOrO
Heba. Co3Be3aus,
APKNe 3BE3Abl,
nnaHeTbl, UX
BUAMMOE ABVKEHME.
ConHeyHas cuctemal]

56

[[ConHue.
ConHeyHas
aKTUBHOCTb.
CTOUHMK 3Heprum
ConHua v 38834]]

57

[[3B&3AbI, UX
OCHOBHbl€e



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

XapaKTepUCTUKW.
3BE&3/1bl FNaBHOM
nocnefoBaTe/ibHOCTH.
BHyTpeHHee
CTpOeHMe 3BE3[.
CoBpemeHHble
npeacTas/ieHns 0
NPOUCXOXAEHUM 1
asontouun ConHua u

3B€34]]

58

[[MneyHbIn MyTb —
Hawa [ManakTuKa.
MonoxeHne n
nBUXeHne ConHua B
["anakTuke.
["anakTnkun. YeépHoble
AbIpbl B A4pax
ranaktuk]]

59

[[BceneHHas.
PasberaHue
ranakTuk. Teopus
BosbLioro B3pbIBa.
PennktoBoe
N3NyyeHue.
MeTaranaktukal]

60

[[HepeLueHHbIe
npo6nemMbl
actpoHomuu]]

61

[[KoHTponbHas
paboTa «3NeMeHTbI
acTpoHOMUY U
acTpopu3snNKn»]]

62

[[O6o6watoLmia
YPOK. POsb (h13NKN 1
acTpoHOMUY B
3KOHOMMWYECKOIA,
TEXHONOrMYECKOMN,
couuanbHOW 1
3TUYECKOW chepax
NeaTeNlbHOCTN
yenoseka]]

63

[[O6o6LatoLnii
YPOK. Ponb 1 MecTo
(hU3nKN 1
acTpoHOMUY B




No
n/n

Tema ypoka

KonnyecTso yacoB

Bcero

KOHTpObHbIE
paboThl

lNpaKTnyeckme
paboThl

Jata
N3yyeHuns

ONEKTPOHHbIE LMppoBbIe
0bpasoBare/ibHble pecypcsbl

COBPEMEHHOA
Hay4HOW KapTuHe

mupal]

64

[[O6o6LatoLnii
YPOK. Posib
(hm3nyeckoin Teopun
B hopmmpoBaHUM
npeLCcTaBNeHWNIA 0
(hr3nyecKoin KapTuHe

mupa]]

65

[[O6o6LatoLpii
YPOK. MecTo
(hr31YeCKON KapTUHbI
Mupa B 06LeM pagy
COBPEMEHHbIX
eCTeCTBEHHO-
Hay4HbIX
NpeLCcTaBIeHNA 0

npupogel]

66

[[Pe3epBHbIi YpOK.
MarHuTHoe norne.
SneKTpomarHuTHas

NHAYKUMA]]

67

[[Pe3epBHbIi YpOK.
OnTuka. OCHOBbI
crneynansHo Teopun
OTHOCUTENbHOCTK]]

68

[[Pe3epHbli1 ypoK.
KBaHTOBas (pu3nka.
SNeMeHTbI
acTpoOHOMUU 1
acTpotuankul]

[[Bubnmoteka LLOK
https://m.edsoo.ru/ff0d1784]

|

[106aBNTb CTPOKY

OBLEE KOJIMYECTBO
YACOB INO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHUE OEPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISI YUEHUKA

» ®usmka, 10 knacc/ Mskuwes I".4., byxosueB b.b., Cotckunini H.H. nog pegakuuei
MapdeHTbeBOM H.A., AKLUMOHEpPHOEe 06LLecTBO «/13aaTenbCTBO «IMpocBeLLeHme»
» ®usmka, 11 knacc/ Msakuwes I".J1., byxosues B.B., YapyrnH B.M. nog pegakuuei

MapdeHTbeBoM H.A., AKUMOHepHOe 06LLecTBO «/13aaTenbCTBO «IMpocBeLleHme»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

BBeguTe gaHHbIE

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

BBeauTe flaHHbIe
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