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MOSICHUTEJIbHAS 3AITUCKA

Mporpamma Mo hm3mke 6a30BOr0 YPOBHSI Ha YpPOBHE cpefHero ob6uiero obpasoBaHMs paspaboTaHa Ha OCHOBE MOMOXEHWIA U TpeboBaHMIN K
pe3ynbTaTaM OCBOEHWS OCHOBHOM 06pa3oBaTefilbHOM nporpaMmbl, npeactaeneHHbIX B PFOC COO, a Takxke ¢ y4yéToM (heaepasbHON paboyein
nporpamMmmMbl BOCMMUTaHMS U KOHUENUMW npenogaBaHns y4ebHoro npegmeta «dusnka» B 06pa3oBaTe/bHbIX OpraHu3aumnax Poccuiickon deaepayun,
peasin3yroLLMX OCHOBHbIE 06pa3oBaTe/ibHbIe NPOrpamMmbl.

CogepXXaHue nporpammbl Mo GU3mkKe Hanpas/ieHo Ha (POPMMPOBaHNE eCTECTBEHHO-HAYYHOW KapTuHbI Mypa obyudatolmxcs 10-11 Knaccos npw
06y4eHnn NX r3nke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-AEATENbHOCTHOr0 noaxoga. MNMporpamMma no nsmnke cooTeeTCTBYET TpeboBaHuam @I OC
COO K nnaHupyembIM JIMYHOCTHLIM, MPEAMETHBIM Y MeTanpeLMeTHbIM pe3ynibTatam 06YyYeHUs, a Takke YUMTbIBAeT HeOOXOAMMOCTb peannsaumn
MeXNpeaMeTHbIX CBA3el (PU3MKM C eCTECTBEHHO-Hay4YHbIMU YYebHbIMM npeameTamu. B Heil onpeaenstoTcsd OCHOBHbIE Lenn U3YYeHUs (PU3MKK Ha
YPOBHe cpefiHero o6Lero 06pa3oBaHus, NiaHNPYyeMble pe3ynbTaTbl 0CBOEHUSA Kypca (PU3MKN: IMYHOCTHbIE, MeTanpeaMeTHbIe, NpeaMeTHbIe (Ha 6a30BOM
YPOBHeE).

MporpamMma rno (n3nKe BK/IHOYaET:
nnaHupyemMble pe3ynbTaTbl 0CBOEHUS Kypca (pM3nKn Ha 6a30BOM YPOBHE, B TOM YKC/e NpeAMeTHbIE pe3ynbTaThl N0 rogam obyyeHus;
cofiepXkaHue yyebHoro npeameTta «Pusrka» no rogam 06yyeHus.

Pu3mka Kak Hayka 0 Hanbonee 06LLMX 3aKOHaX NPUPO/bI, BbICTYNas B kKayecTBe y4ebHOro npegmeTta B LUKO/E, BHOCUT CYLLECTBEHHBIV BKIas B
CUCTEMY 3HaHWiA 06 OKpy>KatoLLeM Mupe. LLIKOMbHBIV KypC (U3NKKN — CUCTEMOOBPA3YHOLLNIA 415 eCTECTBEHHO-HAYYHbIX Y4eOHbIX NPeaMETOB, MOCKO/bKY
(hM3nyeckne 3aKOHbl f1IeXaT B OCHOBE MPOLECCOB W SBMEHWUW, W3y4aemblX XUMWER, Guonorveid, (u3nyeckoin reorpagmein M acTpoHOMUEN.
cnonb3oBaHWe 1 akTUBHOE NPUMEHEHUEe PU3NYECKUX 3HAHWIA onpesenseT XapaKTep U pa3BuTHe pa3HO0Opa3HbIX TEXHOMOMUI B Cepe SHEPreTUKK,
TpaHCnopTa, OCBOEHUA KOCMOCA, NOJTyYeHUA HOBbIX MaTepUanoB C 3afaHHbIMW CBOMCTBAMU U Apyrux. 3yyeHne ur3nmku BHOCUT OCHOBHOW BKaZ B
(hopMUpOBaHME EeCTECTBEHHO-HAYUYHOW KapTUHbI Mupa 0b6yyarolmxcs, B (DOPMUPOBaHME YMEHWIA MPUMEHATb HayYHbIA MeTO MO3HaHWA npu
BbIMO/IHEHUW UMW YHeOHBIX UCCNe0BaHWNA.

B ocHOBY Kypca (p13nKn 41 YPOBHA cpefHero o6Lero o6pa3oBaHns NOMOXEH P UAEN, KOTOpble MOXXHO pacCMaTpuBaTh Kak MPUHLMMbI ero
MOCTPOEHNS.

Hoesn yenocmuocmu. B COOTBETCTBUM C HEl Kypc SBASETCSH NOrMYECKM 3aBEPLUEHHBLIM, OH COLEPXXWUT MaTepuan M3 BCeX pas3fefioB (u3vKM,
BK/IHOYaeT Kak BOMPOChI K1aCCUYECKOM, TakK U COBPEMEHHON (IU3NKN.

Hoes zenepanuzayuu. B COOTBETCTBUM C HE MaTepuan Kypca (Pu3nKn 06beAnHEH BOKPYT (mM3nyeckux Teopuil. Begylwimm B Kypce sBnseTcs
(hopMupoBaHMe NpesCcTaBIeHNI O CTPYKTYPHbIX YPOBHSAX MaTepuu, BELLECTBE U Mofe.

Hoesn eymanumapuszayuu. EE peannsauma npegnonaraeT UCNonb30BaHWe ryMaHUTapHOro NoTeHumana GU3nNYecKoin HayKun, OCMbICNIEHUE CBA3
Pa3BUTUSA U3NKN C Pa3BUTHEM OOLLIECTBA, a TaKXXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBLIMMN 1 3KO/I0rMYECKMMI NPOo6/1eMamu.

Hoess npuxnaonoti nanpaenennocmu. Kypc (M3MKM nNpeanonaraeT 3HaKOMCTBO C LUMPOKUM KPYrOoM TEXHUYECKUX W TEXHONOrMYeCKuX
MPUNOXKEHNIA N3YUYEHHBIX TEOPUIA U 32KOHOB.

Hoes sxonozuzayuu peannsyeTcs NocpeicTBOM BBEAEHUS 3/1eMEHTOB COAEPXKaHNSA, NOCBALLEHHBIX 3KOMIOMMYECKUM NPobiemMaM COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTMEM TEXHWKM WM TEXHOMOTUIA, a Takxke 06CYXAeHWs Mpo6/iemM pauyoHabHOTO MPUPOLOMNO/b30BaHUA U 3KOMOMMYeCKON
6e30MacHoCTK.



CTep>XHeBbIMY 3/1eMeHTaMn Kypca (M3NKW Ha YPOBHE CpefHero o6uiero obpasoBaHWsA ABNSKOTCA (Pu3nMyeckme Teopumn (popmMupoBaHme
NPeACTaB/ieHNn 0 CTPYKTYpe MOCTPOEHNS (PU3NYECKON Teopun, ponn hyHAAMEeHTa/IbHbIX 3aKOHOB W MPUHLMIMOB B COBPEMEHHBIX NPeLCTaBIEHNAX O
npupoae, rpaHnuax NPYMeHNMOCTI TEOPUIA, ANS ONUCAHWUSA eCTECTBEHHO-HAYUHbIX AB/IEHWI 1 NMPOLLECCOB).

CUCTEMHO-[eATeNIbHOCTHBIV MOAX0[, B Kypce (PU3MKN peasm3yeTcs Mpexzie BCEro 3a CYET opraHusauuy 3KCNepuMeHTaslbHOW [esTe/lbHOCTU
obyyatoLmxcs. [ns 6a30B0Oro ypoBHS Kypca P3Nk —3To UCNob30BaHME CUCTEMbI PPOHTa/IbHBIX KPaTKOBPEMEHHbIX IKCNEPUMEHTOB 1 NabopaTopPHbIX
paboT, KOTOpble B Mporpamme no (hrsnke 06beAnHEHbl B OOLWMIA CAMCOK YYEHUYECKUX MPaKTUYECKMX paboT. BbiaeneHne B yKasaHHOM MepeyHe
nabopaTopHbIX paboT, NPOBOAMMbIX A4/ KOHTPO/S M OLEHKM, OCYLLECTB/ISETCSA y4aCTHMKaMU 06pa3oBaTe/lbHOro npowecca NcxXoas 13 0Co6eHHOCTEN
MNaHMpPOBaHWA 1 OCHaLLEHUA KabrHeTa Ppu3nKku. MNpn 3ToM 06ecneynsaeTca oBnageHne 00yyaroLMnca yMeHUAMU NPOBOANTL KOCBEHHbIE M3MEPEHUS,
1ccnefoBaHNs 3aBUCUMOCTeEN (U3NYECKMX BENIMUYMH Y MOCTAHOBKY OMbITOB MO MPOBEPKE NPeAIOXKEHHbIX rMNoTes.

BosbLLIOe BHUMaHWE YLeNfeTcs PeLleHN0 PACUYETHBIX 1 KaYeCTBEeHHbIX 3a4ay. [py 3TOM A4N15 pacyéTHbLIX 3a4a4 NMPUOPUTETOM ABNAKOTCA 334aum C
SBHO 3afjaHHON (PM3NYECKON MOLENbLo, MO3BONAKOWME NPUMEHATL U3YYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTM KakK M3 OfHOro pasfena Kypca, Tak u
WHTErpupys 3HaHUsA 13 pasHblX pa3fenios. 19 Ka4eCTBEHHbIX 3a4a4 NPUOPUTETOM SABNAKOTCA 3aJaHuns Ha 06 bSCHEHME NPOTEKaHNS (DU3NYECKMX SBEHNI
1 NPOLLECCOB B OKPY)KatoLLe XXM3HK, TpebytoLme Bbibopa (hM3nM4eckor Mogeny Ans CUTyaummn NpakTMKo-OprueHTUPOBAHHOMO XapaKTepa.

B cooTBeTcTBUM C TpeboBaHMsiMN PTOC COO K maTeprasibHO-TEXHUYECKOMY 06ecneyeHnto y4ebHOro npouecca 6a3oBblii YPOBEHb Kypca (13NKu
Ha YpOBHe CpefHero obuiero o6pasoBaHUA [LO/MKEH M3y4aTbCA B YCNOBMAX MPEAMETHOrO KabuHeTa (M3UKW WK B YC/OBUSIX UHTErPUPOBAHHOIO
KabuHeTa NpeaMeTOB eCTECTBEHHO-HAYUYHOr 0 LMK/a. B kabnHeTe (hn3nKu JO/MKHO ObITb HE06X0AMMOE TlabopaTopHOEe 060PYA0BaHNE A/15 BbIMOHEHWS
yKa3aHHbIX B Nporpamme rno gusnke y4eHNYeCKX NpakTUyYecKmx paboT 1 AeMOHCTpaLMoHHoe 060pyAoBaHue.

[leMOHCTpaunoHHoe o6opyfoBaHre GOpMUPYeTCs B COOTBETCTBUM C NPUHLMUMOM MUHUMALHON JOCTATOYHOCTM M 06ecneynBaeT NOCTaHOBKY
MepeyncnieHHbIX B nporpamMMe no (U3MKe KIOYEBbIX AEMOHCTpauui A1 UCCNef0BaHUA M3YYaemblX SBMEHWA W MPOLECCOB, IMMUPUYECKUX U
(hyHAaMEHTaIbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHWIA.

JTabopaTopHoe 060pyAoBaHME ANS YYEHUYECKUX MPaKTUYECKMX paboT (hopMupyeTcs B BUAE TEMATUYECKUX KOMMJIEKTOB U 06ecneynBaeTcs B
pacuyéTe OfHOro KOMMMeKTa Ha ABYyX O6ydarowmxca. TemMaTuyeckue KOMMJIEKTbl 1abopaTopHOro 060pyAoBaHWs LO/MKHbI OblTb MOCTPOEHbI Ha
KOMIM/IEKCHOM MCMO/Ib30BaHWM aHa/I0M0BbIX U LIMGPOBbIX NPUOOPOB, & TAKXKE KOMMbIOTEPHbLIX M3MEPUTESIbHLIX CUCTEM B BUAE LIM(POBLIX labopaTtopuii.

OCHOBHbIMM LeNsMun n3ydeHns n3nku B obLLEeM 06pa3oBaHm ABNIAOTCS:

(hopMMpoBaHMe WHTEpeca W CTPeM/IEHUS O0y4aroWMXCAa K HayyHOMY W3YYEeHUIO MNPUPOLbl, Pa3BUTUE WX WHTENNEKTYa/lbHbIX U TBOPYECKUX
CMOCOBHOCTEN;

pas3BMUTUE NPELCTaB/IEHNIN O HAYYHOM MeTOoZe NO3HaHWA U POPMUPOBaHUE NUCC/IELOBATEILCKOr0 OTHOLLEHNS K OKPYXAatOLLUM SBIEHUAM;
(hopMMpoBaHMe Hay4HOro MUPOBO33PEHMSA KaK pesy/ibTata U3y4eHnss OCHOB CTPOEHWNA MaTepUn 1 (hyHAAMeHTa/IbHbIX 32aKOHOB (PU3MKMK;
(hopMUpoBaHMe YMEHWIN 0OBACHATL ABMIEHNSA C UCMO/b30BaHNEM (U3UYECKNX 3HAHWIA N HAYYHbIX [OKa3aTeNbCTB;

(hopMmpoBaHMe NpPesCcTaBIeHNA 0 PO PU3VKK ANA Pa3BUTUA JPYrnX eCTECTBEHHbIX HAYK, TEXHUKM U TEXHOOT WA

[locTKeHMe 3TUX Lieneil 06ecneynBaeTca peLleHneM CrefyowmX 3ajay B npouecce U3yveHUs Kypca (M3VMKM Ha YpOBHe CpefHero obuiero
o6pa3oBaHus:
npuobpeTeHNe CUCTEMbI 3HAHWMI 06 OOLUMX (PU3NYECKMX 3aKOHOMEPHOCTHAX, 3aKOHax, TeopusX, BK/IHOYAsA MEXaHWUKY, MONEKYNAPHYI0 (PU3MKY,
3/1IEKTPOANHAMUKY, KBAHTOBYHO (PU3UKY M 3/IEMEHTbI aCTPOU3NKM,

(hopMmpoBaHMe YMEeHWI NPUMEHSATL TEOPETUYECKME 3HAHUA AN1S1 06bACHEHMS (IM3NYECKINX SBMIEHWNIA B NPUPO/E U ANS NPUHATUS NPaKTUYECKUX PELLEHNIA
B MOBCEAHEBHOM YXU3HW;



OCBOEHMe CrMoco60B peLleHnst pas/IyHbIX 334a4 C ABHO 33[laHHON (DM3NYECKOW MOZesbio, 3afady, NojpasyMeBatomx CaMOoCTOATe/IbHOe CO3JaHue
(hn3nyeckoi Mogenu, afeKBaTHON YCNOBUAM 3a4aun;
NMOHVMaHVe (PU3NYECKMX OCHOB M NPUHLUMOB AENCTBUSA TEXHUYECKUX YCTPOMCTB U TEXHO/IOMMUYECKMX NPOLLECCOB, UX BIMAHUA HA OKPYXXaIOLLYIO Cpedy;
OBNafieHMe MeToAamy CamMOCTOSTEe/IbHOrO MaHWPOBaHMS U MPOBELEHUA (DM3NYECKUX 3KCMEPMMEHTOB, aHan3a MU MHTepnpeTauuy UHpopmMaLmu,
orpefesneHuns LOCTOBEPHOCTIN MOTyYEHHOr0 pe3ynbTara;
co3faHne YCNOoBUIA AN1st pa3BUTUA YMEHWIA MPOEKTHO-MUCCeA0BaTEIbCKOW, TBOPUECKOW AEATENbHOCTY.

Ha n3yyeHne uankmn (6a30BbIi YPOBEHb) Ha YPOBHE cpeaHero obLuero obpasoBaHus oTeoamTcst 136 yacoB: B 10 Knacce — 68 yacos (2 4yaca B
Hefento), B 11 knacce — 68 yacos (2 Yaca B HEAE/H0).

Mpepnaraemblin B nporpaMme rno (r3mke nepeyeHb 1a60paTOPHbLIX U NPaKTUYECKMX paboT ABAETCA PEKOMEHAOBaHHbIM, y4nTeNb 4eniaeT Bbl6op
NpoBeAeHNA NabopaTopHbIX PaboT M OMNbITOB C YYETOM UHANBUAYASTbHBIX 0COBGEHHOCTEN 0BYyUatoLLMXCS.

COILEPKAHUE OBYUEHUA
10 KJTIACC
Pasnen 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

dusnka — HayKa O Mnpupoae. Haquble METOAbI MO3HaHNA OKPYXaloLero Mmpa. Ponb JKCMNepnumeHTa N Teopun B Mnpouecce nosHaHna npupoabl.
SKCNEepPUMEHT B (hn3nKe.

MogaenupoBaHue PU3NYECKNX SBNEHNI 1 NMPoLEeccoB. HayyHble rmnoTesbl. Prsnyeckme 3akoHbl 1 TEOpUN. IpaHnLbl TPUMEHUMOCTMN (IN3NYECKNX
3aKOHOB. lNprHLMN COOTBETCTBUSA.

Ponb 1 MecTo hnM3nKn B hOPMUPOBaHM COBPEMEHHOI Hay4HOIN KapTWUHbI MUpPa, B MPaKTUYECKOW AeATeNbHOCTY NHOAEN.

Jlemoncmpayuu

AHanorosble 1 LMPOBbIE N3MEPUTENbHbIE MPUOOPbI, KOMMNbIOTEPHbIE AATUMKMN.
Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunuyeckoe fBmxeHne. OTHOCUTENIbHOCTb MEXaHUYECKOro ABmxXeHud. Cuctema oTcuéTa. TpaeKTopus.

MepemelleHne, CKOPOCTb (CpeaHssi CKOPOCTb, MFHOBEHHAst CKOPOCTb) U YCKOPEeHWe MaTepuasibHOW TOYKW, MX MPOEKLUMN Ha OCU CUCTEMbI
KoopauHat. CnoXeHue nepeMeLLeHnin 1 CNoXKeHne CKOPOCTENA.

PaBHOMEPHOE U PaBHOYCKOPEHHOE MPAMO/IMHEHOE ABMKEHME. ["pathinKmn 3aBUCUMOCTIN KOOPAMHAT, CKOPOCTW, YCKOPEHUS, NyTU U NepeMeLLeHus
mMaTepuasibHON TOYKM OT BPEMEHM.

CB060AHOE NafieHNe. Y CKopeHne CBOOOAHOro NaaeHus.

KpvBonuHeiiHoe fBukeHve. [BWKeHUE MaTepuaibHON TOYKM MO OKPYXKHOCTU C MOCTOSIHHOM MO MOAY/HO CKOPOCTbIO. YT/0Bas CKOPOCTb,
NHeNHasa ckopocTb. Meprop 1 YacToTa obpalleHns. LieHTpocTpemMnTeNnbHOE YCKOPEHME.

TexHWYecKue yCTPOMCTBa U NPaKTUYECKOe NPUMEHEHMe: CMLOMETP, ABVMXKEHME CHAPALOB, LEMNHbIE Y PEMEHHbIE Mepetayn.

Lemoncmpayuu

Mogenb cucTembl OTCUETA, UNTHOCTPALMA KMHEMATUUYECKUX XapaKTePUCTUK ABVKEHUS.

ﬂpeo6pasoBaH|/|e ,CI,BVI)KeHMVI C ncnonb3oBaHMeM MPOCTbIX MEXaHU3MOB.



MafeHve Ten B BO34YXe U B paspeXkeHHOM MpoCTpaHCTBe.

HabnofeHne aByxeHUs Tena, OpoLeHHOro nog yr/ioM K ropusoHTY U FOPU3OHTASBHO.

V3mepeHne yCKopeHusi CBO60AHOI0 NafeHus.

HanpasneHye CKOPOCTU MNP ABUXKEHMM MO OKPY>KHOCTU.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

V3yyeHre HepaBHOMEPHOTO ABVKEHMS C LiENbI0 ONPeAeneHNs MrHOBEHHON CKOPOCTH.

VccnenoBaHve COOTHOLLIEHMSI MEXAY MYTAMMW, MPOMAEHHBIMW TENIOM 3a MOC/eA0BaTe/bHbIE PaBHbIE MPOMEXYTKM BPEMEHM MPY PaBHOYCKOPEHHOM
ABWKEHMMN C Ha4a/IbHON CKOPOCTLHI0, PaBHOW HY/IHO.

V3yyeHmne ABMXKEHUS LapuKa B BA3KOW XNAKOCTW.

M3yyeHune aBMKeHWS Tena, 6POLLIEHHONO rOPU30HTa/IbHO.

Tema 2. /lunamuka

MpyHUMN oTHOCUTENbHOCTY Manunes. Mep.blii 3aKoH HbtoToHA. VHepumanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MNpuHumn cynepno3sunumm cun. BTopoii 3akoH HbtoTOHa A5t MaTepuasibHOM TOYKW. TPeTuii 3aKoH HbtoTOHa A1 MaTepuasibHbIX
TOYeK.

3aKOH BCEMUPHOro TAroteHma. Cuna TaxxecTu. NepBas KOCMUYECKasi CKOPOCTb.

Cuna ynpyrocTu. 3akoH 'yka. Bec Tena.

TpeHve. Bupabl TpeHus (MOKOS, CKOMbXeHUs, KadeHus). Cuna TpeHus. Cyxoe TpeHue. Cuna TPeHWs CKOMIbXEHMS U Cuia TPEeHUSA MOKOS.
KoahdmumeHT TpeHns. Cuna conpoTUBEHNSA NPY ABWKEHUN TeNa B XXMAKOCTU UK rase.

MocTynaTesibHOE U BpallaTe/ibHOe ABMXXEHNe abCONMOTHO TBEPAOrO Tena.

MOMEHT CKbl OTHOCUTENILHO OCK BpaLLeHWA. [11e40 Cunbl. YCNoBus paBHOBECKA TBEPLOro Tena.

TexXHUYecKre YCTPOMCTBa U NPaKTUYeCKOe NPYMeHeHWe: NOALUNMHUKK, ABVKEHMNE NCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

FABneHne nHepuun.

CpaBHeHVe Macc B3aMMOAENCTBYHOLLMX Ten.

BTopoli 3akoH HbloTOHa.

3mepeHune cun.

CnoxeHwue cu.

3aBMCMMOCTb CU/bl YNPYrocTy OT Aedopmarmu.

HesecomocTb. Bec Tena npu yCKOpeHHOM NoAbEME N NafleHUN.

CpaBHeHwWe cui TPeHUs NOKOS, KAYeHUS U CKOMbXXEHUS.

Ycnosus paBHOBecus TBEPAOro Tena. Buabl paBHOBeCKS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3yueHwve ABMXeHUS 6pycKa No HaKNOHHOM MIOCKOCTY.

VccnenoBaHme 3aBUCUMOCTM CUA YNPYTOCTU, BOSHUKAOLWMX B NMPY>KMHE 1 Pe3HOBOM 06pasLie, 0T 1X AethopMaLun.

VccnepoBaHve yCNoBWiA paBHOBECUKSI TBEPAOIO TeNa, UMEHOLLETr0 OCb BPALLEHUS.

Tema 3. 3axonwt COXPAHEHUA 6 MEXAHUKe



Vmnynbe MaTepmaanon TOYKHN (Tena), CMUCTEMbI MaTepuasibHbIX ToYeK. IMnynbC cunbl U U3MEeHeHWe MMnynbca Tena. 3aKOH COXpaHeHWs
nmnynbca. PeakTUBHOE ABUXEHMeE.

Pa6oTa cusbl. MOLLHOCTb CUMbI.

KnHeTnyeckast aHeprusa matepuasnbHON TOUKKN. Teopema 06 N3MEHEHWN KMHETUYECKOI SHEPTUN.

MoTeHumanbHas aHeprus. MoTeHUmasbHas aHeprua ynpyro 4eopMmpoBaHHON NPYXUHBI. MoTeHUMaibHas aHeprua Tena B6an3u noBepxXHOCTH
3emnun.

MoTeHuManbHble 1 HeNOTeHUUaNbHbIe CUJIbl. CBSA3b Pab0Tbl HENOTEHLMANIbHBIX CU/1 C U3MEHEHNEM MEXAHUYECKOW SHEPTUN CUCTEMBI TeN. 3aKOH
COXPaHEHUS MeXaHNYeCKON aHEPTUN.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexXHNYeCKme YyCTPOMCTBa 1 NPaKTUYECKOE NPUMEHEHME: BOLOMET, KOMEP, MPYXXMHHbIA NMUCTONET, ABMXKEHNE PaKET.

Jlemoncmpayuu

3aKOH coxpaHeHusa Umnynbea.

PeakTVBHOe [BUKEHME.

Mepexof NOTeHLUMabHON 3HEPT M B KUHETUYECKYHO Y 06paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomuol

V3yuyeHre abCcontoTHO Heynpyroro ygapa ¢ NOMOLLbO ABYX OAMHAKOBbIX HATAHLIX MasTHUKOB.

WccnepoBaHue CBA3M paboTbl CUJIbI C U3MEHEHMEM MEXAHWYECKON SHEPrn Tena Ha NpUMepe pacTsXXeHMs Pe3nHOBOrO0 XKryTa.

Pasnen 3. Monekyasipuast puznka ¥ TepMOANHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbIE MONOXEHUSI MOSIEKYNSPHO-KUHETUYECKON TEOPUM U UX OMbITHOe 060CHOBaHWe. BpoyHOBCKOe AgvkeHuwe. Auddysus. Xapaktep
[BVXEHUA 1 B3aMMOLENCTBUA YacTuL, BelllecTBa. Moaenu CTPOeHNS ra3oB, XUAKOCTEN 1 TBEPALIX Te/l U 06bACHEHNE CBOMNCTB BELLECTBA HA OCHOBE 3TUX
mogeneil. Macca n pasmepbl Monekyn. KonnyecTso Belectsa. MocTosHHas ABoraspo.

Tennosoe paBHoBecKe. Temnepatypa v eé namepeHue. LLikana Temnepatyp Lienscusa.

Mogenb ngeanbHoro rasa. OCHOBHOe ypaBHeHUe MONEKYNAPHO-KMHETUYECKON Teopun MaeanbHOro rasa. AGCOMTHas Temnepatypa Kak mepa
CpefHell KMHEeTUYEeCKOW 3Heprum TernsoBOro [BMXKeHUs YacTuy, rasa. Llkana temnepatyp KenbBuHa. [a30Bble 3aKOHbl. YpaBHeHWe MeHaeneeBa—
KnaneipoHa. 3akoH [anbToHa. 3onpouecchl B naeanbHOM rase ¢ MOCTOSAHHBIM KONMYECTBOM BeLLecTBa. I"patuyeckoe npescTaBieHne N30npoLLeccoB:
n30Tepma, 130xopa, n3obapa.

TexHWYecKue yCTPOoMCTBa U NPaKTUYeCKoe NPUMEHeHne: TepMOMETP, 6apomeTp.

Jlemoncmpayuu

OnbITbl, OKa3blBatOLLME ANCKPETHOE CTPOEHME BeLLeCTBa, (POTOrpadun MONEKYN OPraHNYeCKUX COeAMHEHWIA.

OnbITbl MO ANGPY3UM XKNLKOCTEN U ra3os.

Mogenb 6pOyHOBCKOTO [ABMXKEHMS.

Mogenb onbiTa LLITepHa.

OnbITbl, JOKa3blBatOLLMe CYLLEECTBOBAHNE MEXMONEKYNAPHOr0 B3aUMOLeCTBIS.

Mogenb, InCTpupyoLwas NpMpoay AaBNeHns ra3a Ha CTeHKN cocyaa.



OnbITbl, UNNOCTPUPYIOLLME YPaBHEHWE COCTOSIHUS UAEaNbHOTO rasa, M30MpPOLECChl.
Yyenuueckuii osxcnepumenm, nabopamopmvie pabomol
OnpepeneHne Macchl Bo3fyXa B KNacCHO KOMHaTe Ha OCHOBE M3MepeHuin 06bEMa KOMHATbI, AaBNEHNs U TeEMMepaTypbl BO3AyXa B Hel.

MCCﬂeﬂ,OBaHI/Ie 3aBUCMMOCTU MeXAY napameTpamMn COCTOAHNA Pa3peXXEHHOr 0 rasa.
Tema 2. Ocnoevl mepmoounamuxu

TepmognHammnyeckas cuctema. BHYTpPeHHSSt aHEprns TepMOANHAMNYECKO CUCTEMBI 1 COCOObI €€ N3MeHeHMs. KonmnyecTBo TennoTbl 1 paboTa.
BHYTpeHHAS 3Heprua 0gHOaTOMHOrO MAeasbHOro rasa. Buabl Tensionepegayn: TenIonpoBOAHOCTb, KOHBEKLMA, U3NTydeHne. Y aenbHas TennoéMKoCTb
BelLecTBa. KofmyecTBO Ten0Thbl MK Tensonepesade.

MoHATHe 06 agmabaTHOM npouecce. lNepBblil 3aKOH TepMOAUHAMUKW. [MpYMeEHeHMe MepBOro 3akoHa TEPMOAMHAMUKM K M30MpoLeccam.
I"pahnueckas HTepnpeTaums paboThbl rasa.

BTopoli 3aKOH TepMoMHaMUKKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOSE.

TennoBble MawmWHbl. MpUHUMMLI eACTBUA TEnnoBbIX MalunH. Mpeobpa3oBaHWUs 3HEPrMM B TeNn0BbIX MalnHaxX. Koath(uumeHT MonesHoro
[eCTBUA TeNN0BOM MalmHbI. Linkn KapHo 1 ero Koath(uueHT NoNe3HOro AeNCTBUSA. DKON0rmyeckme npobiemMbl TEMM03HEPTrETUKN.

TexHWYecKue yCTPOCTBa U NPaKTUYECKOe NPUMEHeHMe: ABUraTe/lb BHYTPEHHEr0 CropaHus, ObITOBOM XONOAWUBHUK, KOHANLMOHEP.

Jlemoncmpayuu

3MeHeHVe BHYTPEHHEN 3Hepruy Tena npu CoBepLUeHUM paboTbl: BblIeT NPO6KM M3 OYTbIKW NOL AeNCTBMEM CXKATOro BO3fyxa, HarpeBaHue
ahmpa B NaTyHHOI TpybKe NyTEM TpeHMs (BUAEOLEMOHCTpaLMS).

V3MeHeHVe BHYTpeHHei aHeprumn (TeMnepaTypbl) Tena Npu Tenaonepegade.

OnbIT Mo agnabaTHOMY pacLUMpeHuto Bo3ayxa (OMbIT C BO3A4YLUHbIM OrHUBOM).

Mogenn napoBowi TYpOuHbI, ABUraTens BHyTPEHHEr0 CropaHus, peaKTUBHOIO ABUraTens.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomuol

V3mepeHune yaenbHOM Tenn0EMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeujecmea. Pazogvle nepexoovl

Mapoo6pasoBaHme 1 KoHAeHcaLus. VicnapeHue 1 KuneHve. AGCONOTHAsS U OTHOCUTENbHAs BMaXHOCTb BO3AyXa. HacbILIEHHbI nap. Y aenbHas
TensnoTa Napoo6pasoBaHms. 3aBUCMMOCTb TEMNEPATYPbl KUMEHWUS OT AaBNEHMS.

Teépaoe Teno. Kpuctanamueckme U amopdHble Tena. AHM30TPONUS CBOWCTB KPUCTannioB. XXWAKWe KpucTansbl. COBPEMEHHbIE MaTepuasibl.
MnaBneHve N KpUcTannsaums. Y aenosHas Tennota nnasneHns. Cybnmmaums.

ypaBHeHI/Ie TENI0BOro 6anaHca.

TexHnyeckne yCTPOCTBA M MPaKTUYECKOe MPUMEHEHME: TUFPOMETP M MCUXPOMETP, KalopuUMeTp, TEXHONOTUM MOYHYEHUS COBPEMEHHbIX
Matepunasos, B TOM YMAC/1€E HaHOMaTeEpPKUa/1oB, U HAHOTEXHOIOT UN.

Jlemoncmpayuu

CBOIACTBA HACbILLEHHbIX NapOB.

KuneHnune npu NOHM>XEHHOM AaB/IEHUN.

Cnoco6bl N3MEPEHNA B/TaXKHOCTH.

Ha6mo,qu|/|e HarpesaHuA 1 NiaBNeHNUA KPUCTaIIMYECKOT O BELLECTBA.

[leMOHCTPaLMS KPUCTAN/OB.



Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

i3mMepeHne 0THOCUTENbHON BIAXXHOCTY BO3AYXa.
Paznen 4. DnexkrpogunamMuka

Tema 1. dnekmpocmamuka

AnekTpusaumna Ten. IneKTpuyeckuid 3apag. [Ba BuAa 3NeKTPUYeCKUX 3apsfoB. [POBOLHUKW, AMANEKTPUKM W MOMYNPOBOLHWUKA. 3aKOH
COXPaHEHWs 3/IEKTPUYECKOr0 3apsja.

B3avmogeictaue 3apsgoB. 3akoH KynoHa. ToYeuHbId 3NeKTPUYeCKUi 3apsag. dnekTpuyeckoe nosne. HanpsXEHHOCTb 31eKTPUYECKOro Mons.
MprHUMN Cynepnosnumm 3NeKTPUYECKNX nosneid. JIMHUM HanpsXXEHHOCTY 31EKTPUYECKOr0 NONS.

PaboTta cun anekTpocTaTMyeckoro nons. MoteHuman. PasHOCTb NOTeHUManoB. MPOBOAHWKM U LUINEKTPUKU B 3/IEKTPOCTATUYECKOM MOJIe.
[unanekTpuyeckas NpoOHNLAEMOCTb.

AneKTpPoéMKoCTb. KoHAeHcaTop. S1eKTPOEMKOCTL MNI0CKOr0 KOHAEHCATopa. SHeprusa 3aps>KeHHOro KoHaeHcaTopa.

TexHuyeckne YCTPOMCTBA W MPaKTUYECKOe MpPUMEHEHMe: 3M1EKTPOCKOM, 3/EKTPOMETP, 3/MeKTpoCcTaTUyeckas 3almrta, 3a3em/ieHune
3N1EKTPONPUO0OPOB, KOHAEHCATOP, KOMMPOBa/IbHbLIN annapaT, CTPYNHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOCTBO U NPUHLMN LENCTBUA 3/1EKTPOMETPA.

B3anmopgeincTamne HasaneKTpr3oBaHHbIX Tel.

DNeKTpPUYECKoe none 3apsXKeHHbIX Ten.

[MpOBOAHWKM B 3N1IEKTPOCTATUHYECKOM MOSe.

AneKkTpocTaTUyecKas 3almTa.

[N3neKTpuKM B 3NIEKTPOCTATUYECKOM MOJIE.

3aBMCUMOCTb 3/1EKTPOEMKOCTM NIOCKOI0 KOHAEHCaTOpa OT MA0LWaAn NAacTUH, PACCTOSAHUA MEXAY HAMU U AN3NIEKTPUYECKON NMPOHNLAEMOCTMW.

JHeprua 3apsXxeHHOro KoHaeHcaTopa.

Yyenuueckuii axcnepumenm, nabopamopHvie pabomoi

V13mepeHne aNeKTPOEMKOCTY KOHAeHcaTopa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKINIA TOK. YCNOBUSA CYLLECTBOBAHWS 3M1EKTPUYECKOrO TOKa. ICTOUHMKM ToKa. Crna ToKa. MoCTOSHHbIN TOK.

Hanps»xeHne. 3akoH OMa 414 y4acTka Lenu.

JNeKTpPUYeCKoe COMNPOTUBNEHME. Y[AenbHOe COMNpoTUBNEHME BellecTBa. [locnefoBaTenbHOe, MNapasnenbHoe, CMellaHHOe CcoeanHeHue
NPOBOAHVKOB.

PaboTa 3/1eKTpM1YecKoro Toka. 3akoH xoyns—/leHua. MOLWHOCTb 3N1EKTPUYECKON0 TOKa.

ANeKTPOABMXKYLLAA Cuia U BHYTPEHHEE CONPOTUBEHNE UCTOYHMKA TOKa. 3akoH OMa A/ NOMHOM (3aMKHYTOI) anekTpuyeckol uenu. KopoTkoe
3aMblKaHue.

DNeKTPOHHasA NPOBOAMMOCTL TBEPAbLIX MeTa1I0B. 3aBUCMMOCTb CONPOTUB/IEHUSA META//IOB OT TemnepaTypbl. CBEpXNPOBOAUMOCTb.

ANEKTPUYECKMIA TOK B BaKyyMe. CBONCTBA 3/1eKTPOHHBIX MY4YKOB.

MonynpoBogHnKn. CO6CTBEHHAs 1 NPUMECHas NPOBOAMMOCTb NONYNPOBOAHUKOB. CBOMCTBA p—n-nepexoga. MonynpoBoAHMKOBbIE NPUOOPbI.

DNEKTPUYECKMIA TOK B pacTBOpaXxX U pacrniaBax 3/1leKTPOUTOB. DNEKTPOIUTUYECKAS AUCCoLMaLns. DNeKTPONU3.



ANEKTPUYECKMIA TOK B razax. CamocToATe/IbHbIA 1 HeCAMOCTOATE NbHBIV pa3psas. MonHus. Mnasva.

TexHW4YecKve yCTpoCcTBa U NPaKTUYeCKoe NpPUMeHeHVE: aMnepMeTp, BOJIbTMETP, PeocTaT, UCTOYHWKM TOKa, 3/1eKTPOHArpeBaTte/ibHble Npubopsl,
3/1EKTPOOCBETUTE/IbHbIE MPUOOPLI, TEPMOMETP COMPOTUB/IEHNS, BaKyyMHbIA AMOA, TEPMUCTOPbI U (POTOPE3NCTOPbI, MOMYNPOBOAHMKOBLIN AUOA,
raibBaHuKa.

Jlemoncmpayuu

3MepeHmne cunbl TOKa 1 HaNPSXXEHNS.

3aBMCUMOCTb COMPOTUBNEHUS LAMHAPUYECKUX MPOBOAHMKOB OT A/INHBI, NIOLLAAN NONEPeYHOro CeYeHns 1 matepuana.

CMeLLaHHOe coeAnHEHWE MPOBOAHMKOB.

MpsiMoe n3MepeHvie 3NeKTPOABWKYLLER cusibl. KOPOTKOe 3aMblKaHWe ra/ibBaHUYeCKOro 3/leMeHTa U OLeHKA BHYTPEHHEr0 CONPOTUB/EHMS.

3aBMCMMOCTb COMPOTUB/IEHNS META/INI0B OT TEMMEPATYPbI.

MpoBOAUMOCTb 3N1EKTPONIUTOB.

VckpoBoi paspsig 1 MpoBOAMMOCTb BO3AYXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMO0JA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

M3y4yeHre cMeLlaHHOro coeauHeHNs Pe3ncTopoB.

V3MepeHmne aneKTPOABMXKYLLEI CUNbI UCTOYHMKA TOKa U ero BHYTPEHHENO COMPOTUBEHNS.

HabnoaeHue anekTponusa.

MexnpeaMeTHblie CBI3U

W3yyeHune kypca (m3vkn 6a30BOro ypoBHsi B 10 Knacce OCYLLECTBNSeTCA C YYETOM COAepXKaTe/lbHbIX MEeXMNPeLMeTHbIX CBA3ei C Kypcamu
martematuku, 6uonornm, XMMmK, reorpaun N TEXHONOTUN,

Meawcnpeomemnule nonsimusi, CBA3aHHbIE C U3yYeHWEM METOZO0B HayYHOr0 NO3HaHWUA: ABMleHWe, HayUHbI (aKT, runoTesa, (IU3nYeckas BeIMYNHA,
3aKOH, Teopus, HaboaeHne, IKCNEPUMEHT, MOAe/IMPOBaHNe, MOAE/b, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWI, NUHeNHas (PyHKUmMs, napabona, runep6ona, ux rpauky U CBOWCTBA, TPUrOHOMETPUYECKME
(PYHKUMW: CUHYC, KOCUHYC, TAHTeHC, KOTAHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbLI U NUX NMPOEKLMN Ha OCY KOOPAMHAT, C/IOXKeHWe
BEKTOPOB.

Buonoeusi: MeXaHNYECKOE ABVKEHWE B XXMBOW NpUpoe, Anddy3ns, ocmMoc, TeNI00OMEH XMBbLIX OpraH13MoB (BUAbl Tenaonepeaayun, TenaoBoe
paBHOBECWE), 3MIEKTPUYECKUNE SIBNIEHNS B XKUBOI MPUPOLE.

Xumusi: AUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB MU MOJEKY/, MO/b BELLECTBA, MONSApHas macca, TemnioBble CBOWCTBA TBEPALIX Ten,
XXMAKOCTEW 1 ra3oB, 3/1eKTPUYECKME CBOWCTBA META/II0B, 3/IEKTPONIMTMUYECKAs AMccoLmaums, rabBaHuKa.

T'eoepagpusi: BNOKHOCTb BO34yXa, BETPbl, 6apomeTp, TEPMOMETP.

Texnonoeus: NPeobpasoBaHMe ABVXKEHWUI C UCMO/b30BAHMEM MEXaHU3MOB, YYET TPEeHUS B TeXHWKE, MOALUMMHUKW, UCMO/Mb30BaHME 3aKoHa
COXpaHeHUs UMMysnbca B TeXHUKe (pakeTa, BOLOMET W Apyrve), ABurartefle BHYTPEHHEro cropaHus, naposas TypOuHa, ObITOBOW XONOAWIbHUK,
KOHAULMOHEP, TEXHOIOMMM NOJTYYEHUS COBPEMEHHbIX MaTepPUasioB, B TOM YMC/e HAHOMATEPUasoB, U HAHOTEXHO/OI MK, 3MIEKTPOCTATAYECKAA 3aLUnTa,
3a3eM/IeHNe 3/1eKTPONpPMO0POB, KCEPOKC, CTPYWHbLIA NPUHTEP, 3/1IEKTPOHAr peBaTesibHble MPUO0PLI, 31EKTPOOCBETUTE/bHbIE NPUOOPLI, Fa/ibBaHMKa.



11 KJTACC

Pa3zpnen 4. DuekTpoauHaMuKAa

Tema 3. Maznummnoe none. I1eKmpoOMaZHUMHAA UHOYKUUA

MoCTOSAHHbIE MarHuTbl. B3avMogeicTBme NOCTOSHHLIX MarHUTOB. MarHUTHOe nosie. BeKTop MarHWTHON MHAYKUMW. MpuHUmMN cynepnosuuum
MarHUTHbIX Nonei. JIMHUN MarHUTHOM NHAOYKUWNN. KapTI/IHa NNHWUIA MarHUTHOM MHAYKUMK NOA NOCTOAHHLIX MarHUTOB.

MarHuTHoe nosne NPOBOAHUKA C TOKOM. KapTuHa NMHUIA MHAYKLUM MarHUTHOrO Noas AANHHOMO NPAMOro NPOBOAHMKA 1 3aMKHYTOM0 KO/bLIEBOTO
NPOBOAHMKA, KaTyLLKK C TOKOM. OnbIT SpcTefa. BzavmoaeicTBre NPOBOAHNKOB C TOKOM.

Cuna Amnepa, eé Moaynb 1 HanpasieHue.

Cwuna JlopeHua, eé Moaynb 1 HanpaeneHve. [JBvKeHne 3apsHKEHHON YacTULLbl B 0AHOPOAHOM MarHMTHOM nosne. PaboTa cuibl JlopeHua.

$1BNeHNEe 3NEKTPOMArHUTHON MHAYKUMK. TOTOK BEKTOPA MarHUTHON MHAYKUMW. SNEKTPOABMKYLLAA CUNa UHAYKLUUN. 3aKOH 3M1IEKTPOMArHUTHOM
nHayKunm dapages.

BuxpeBoe 3n1eKTpMYeCcKoe nose. DNeKTPOABMXKYLLAA cuna NHAYKUUN B NMPOBOLHMKE, ABUXKYLLEMCA MOCTyNaTe/IbHO B OA4HOPOAHOM MarHMTHOM
none.

Mpasuno JleHua.

VHOYKTUBHOCTb. HABNEHME CAMONHAYKLMWN. DNEKTPOABMXKYLLAS C1a CAMOVHAYKLMN.

SHEeprua MarHUTHOrO MO KaTYLUKN C TOKOM.

3I'IEKTpOMaFHI/ITHOE none.

TexXHNYecKne YCTPOMCTBA M MNPaKTUYECKOE MPUMEHEHME: MNOCTOSIHHbIE MarHuTbl, 3MEKTPOMarHWTbl, 3M1eKTPOABUraTeNb, YCKOPUTENM
INEMEHTAaPHbLIX YacTul, NHAYKLUMNOHHAaA NeYyb.

Jlemoncmpayuu

OnbIT IpcTesa.

OTKNOHeHne INEKTPOHHOI0 nyvyka MarHUTHbIM MONEM.

JIVHUM MHAYKUUW MArHUTHOTO NOJS.

B3avmopeicTeue AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[elicTBre cunbl JIOpeHLa Ha MOHbI 3NEeKTPOUTA.

FBNeHNe 3NeKTPOMAarHUTHON NHAYKLUN.

Mpasuno JleHua.

3aBMCUMOCTb 3M1IEKTPOABMKYLLEV CUMbI MHAYKLAM OT CKOPOCTU M3MEHEHWSA MarHUTHOrO NOTOKa.

fABNeHne camonHAYKLNN,

Yuenuueckuui skcnepumenm, n1abopamopuie pabomoi

I/I3yquV|e MarHMTHOro nonga KatyLkn ¢ TOKOM.

VccnepoBaHne feincTBnS NOCTOSHHONO MarH1Ta Ha paMKy C TOKOM.

ViccnenoBaHne SBNeHWS 3NeKTPOMAr HUTHON MHAYKLMN.



Paznen 5. Koiedbanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazcHuUmHvle Ko1e0anus

KonebatenbHasa cuctema. CBo60HbIe MexaHNYeckue kKonebaHus. MapmoHuyeckune Konebanus. Mepuog, 4actoTa, aMnanTyaa n hasa KonebaHui.
MPY>KMHHBIA MasTHUK. MaTemaTuyecKunii MasTHUK. Y paBHeHVe rapMOHUYECKUX KonebaHWid. MpeBpatleHne 3Heprum npu rapMoHUYeCKmX KonebaHusx.

Koneb6atenbHblil KOHTYP. CBOBOAHbIE 3N1IEKTPOMArHUTHbIE KONlebaHns B naeanbHOM KoniebaTe/lbHOM KOHTYpe. AHaNOMMs MeXay MexaHu4yecKumm
W 3NIEKTPOMArHUTHbIMK KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHUs 3HePrn B AealbHOM KosiebaTelbHOM KOHTYpe.

MpeacTaBneHne 0 3aTyxXaloWMX KonebaHusx. BbIHYXAeHHble MeXaHWYeckue KonebaHus. Pe3oHaHC. BbIHYXAeHHblE 3/1eKTPOMarHUTHbIE
KonebaHms.

MepeMeHHbIM TOK. CUHYCOMAaNbHBIVA NepPeMEHHbIV TOK. MOLLHOCTb NepeMEHHOr0 ToKa. AMNNTYAHOE U AeACTBYHOLLEE 3HAYEHWNE CUMbl TOKA U
HanpsXXeHus.

TpaHcgopmatop. Mpon3BoACTBO, Nepesada 1 NOTPebieHNe 3/IEKTPUYECKOW SHEPr . KONOTMYECKIE PUCKU NPY MPON3BOLCTBE 3/IEKTPOIHEPT N,
KynbTypa ncnonb30BaHNs 3/1EKTPO3IHEPT N B NMOBCELHEBHON XXM3HU.

TexXHNYeCKme YyCTPOMCTBa 1 NPaKTUYECKOE NPUMEHEHME: 3NEKTPUYECKMIA 3BOHOK, FeHepaTop NepPeMEHHOr0 TOKa, IMHUW 3M1eKTponepeaau.

Jlemoncmpayuu

WccnepoBaHve napameTpoB KosiebaTeslbHON cUcTeMbl (MPYXXUHHBIA NN MaTeMaTUYECKUIA MaATHUK).

HabntoaeHne 3aTyxatoumx KonebaHui.

WccnepnoBaHme CBOMCTB BbIHYXX/AEHHBIX KO/le6aHWiA.

HabntoeHne pe3oHaHca.

CB00O/HbIE 3/1IEKTPOMArHUTHbIE KONebaHus.

Ocumnnorpammbl (3aBUCMMOCTY CU/bl TOKA U HANPSXKEHUA OT BPEMEHW) A1 3/1eKTPOMArHUTHbLIX KOSiebaHWi.

Pe30oHaHC npu noc/efoBaTe/IbHOM COeMHEHUN Pe3UCTOPa, KaTyLIKU MHAYKTUBHOCTU U KOHAEHcaTopa.

Mogenb MMHUK 3NeKTponepesayn.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

VccnepoBaHve 3aBUCMMOCTY Neproga Masibix KonebaHuin rpysa Ha HUTW OT 4/IMHbI HATU U Macchl rpysa.

VccnenoBaHve nepeMeHHOr0 TOKa B Lieny 13 NocnefoBaTe/lbHO COeJMHEHHbIX KOHAEHCATOPa, KaTyLLKM 1 pe3ncTopa.

Tema 2. Mexanuueckue u INEeKMPOMACHUNIHbLE 60/IHbl

MexaHu4ecKre BO/HbI, YCN0BUA pacnpocTpaHeHus. Mepuog. CKOpoCTb pacnpoCcTpaHeHus 1 A/IMHA BOJHbI. [lonepeyHble ¥ MPOAOosbHbIE BOSHbI.
VHTepdepeHLmMs 1 AM(paKLmsa MEXaHNYECKUX BOJTH.

3BYyK. CKOpOCTb 3BYKa. 'POMKOCTb 3BYKa. BbicOTa ToHa. TeMb6p 3BYyKa.

ANeKTPOMarHWTHbIE BOMHbI. YCNOBUA WU3MTyYEHUS| 3N1EKTPOMArHUTHbIX BOMH. B3aMmHas opueHTauusi BEKTOPOB E, B, V B aneKTpoMarHUTHOM
BO/IHe. CBOMCTBA 3/1IEKTPOMArHUTHBIX BOJH: OTPaXKeHWe, NpeioM/ieHne, nonsapusauns, audpakums, nHtepgepeHums. CKOpoCcTb 3M1eKTPOMAarHUTHBIX
BOJH.

LLIkana 3neKTpoMarHUTHbIX BOJH. MNpuMeHeHVe 3N1eKTPOMarHUTHLIX BO/IH B TEXHUKE U BbITY.

MprHUMNbI PaanocBsa3n 1 TenesmaeHus. Pagmonokaums.



ANeKTpoMarHUTHOe 3arps3HeHVE OKPY>KaKOLLLEN cpeapbl.

TexXHNYecKme YyCTPOMCTBA N NPaKTUYECKOE NMPUMEHEHME: MY3blKa/lbHble MHCTPYMEHTbI, YbTPa3BYKOBasi AMarHOCTUKA B TEXHUKE U MefULVMHE,
pagap, paavonpuéMHUK, TeNeBU30p, aHTeHHa, TeneoH, CBY-neyb.

Jlemoncmpayuu

O6pasoBaHve 1 pacnpocTpaHeHue MonepeYHbIX U NMPOAOSbHLIX BOJH.

KonebntoLeecs Teno Kak MCTOYHMK 3BYKa.

HabntofeHne oTpaXKeHUs 1 NPEIOMIEHUS MEXaHNYECKMX BOJTH.

HabntogeHne nHTepdepeHUmMn n Auipakumm mexaHU4ecKuX BOJH.

3BYKOBOW pe30oHaHC.

HabntofeHne CBS3M FPOMKOCTM 3BYKa U BbICOTbI TOHA C aMMUTYAOM 1 4acTOTOIN KonebaHWiA.

VccnenoBaHve CBOMCTB 3/1EKTPOMArHUTHBIX BOJH: OTPaXXeHWe, NpesioMIeHne, Nonapusaums, Audpakuyms, MHTephepeHuums.

Tema 3. Onmuka

"eomeTpuryeckas onTuka. MpsMonnHenHoe pacnpocTpaHeHWe cBeTa B O4HOPOAHOM cpefe. JTyd ceeTa. TOoYeYHbIN UCTOYHUK CBETA.

OTpaxeHue cBeTa. 3aKOHbI OTPaXXeHWs cBeTa. MoCTpoeHMe N306paXKeHNn B NIOCKOM 3epKase.

MpenomsneHve cBeTa. 3aKOHbI NPeIoMIeHNs cBeTa. AGCO/IOTHBIV NokasaTenb NpesioMaeHns. NofHoe BHYTPeHHee oTpaxkeHue. MpeaenbHbliA yron
MOJTHOrO BHYTPEHHEr0 OTPaXKeHUS.

Ancnepcus ceeta. CnoxXHbI cocTaB 6enoro ceeTa. LiBeT.

CobupatoLme 1 paccenBaroLLme NIMH3bI. TOHKaa NnH3a. POKYCHOE PaccTOsHUE M ONTUYECKas CUa TOHKOW NH3bI. MOCTpoeHne 1300paxkeHin B
CobMpatoLMX 1 paccemBaroLLMX IMH3ax. PopMyna TOHKOM IMH3bI. YBeMYeHNe, JaBaeMoe SIMH30M.

Mpesenbl NPUMEHMMOCTM TEOMETPUYECKOW ONTUKMN.

BonHosas onTuka. HTephepeHUms cBeTa. KorepeHTHble MCTOYHUKW. Y CNoBUSA HabtOAeHNSA MaKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHLNOHHOIA
KapTVHe OT ABYX CUH(a3HbIX KOTePEHTHbIX MCTOYHWKOB.

Andpakyms ceeta. AndpakumoHHas peliéTka. YCcnosme HabnoLeHUs rNaBHbIX MaKCMMYMOB MpW NafeHMM MOHOXPOMAaTMYeCKOro cBeta Ha
ONPPaKUVOHHYIO PELLETKY.

lNonsapunsaumsa ceeTa.

TexHWYecKme YCTPONCTBA U NPaKTUYECKOe MPUMEHEHME: OUKK, lyna, (hoToannapaTt, MPOEKLMOHHbIN anfnapaTt, MMKPOCKON, TeNeCKOr, BOIOKOHHaA
ONTUKA, AN(PaKLMOHHAA pPeLléTKa, NoNApoua,.

Jlemoncmpayuu

MpsAMOoNMHeNHOe pacnpocTpaHeHNe, OTPaKeHWe 1 NpenoMaeHne ceeTa. ONTUYeckne NprbopsbI.

lMonHoe BHYTpeHHee oTpaXkeHue. Mogenb CBeTOBOAA.

WccnepoBaHve CBOWCTB M300paXKeHWi B NINH3aX.

Mogenn MMKpoCcKona, Teneckona.

HabnofeHne nHTepgepeHumn caeTa.

HabntofeHune andpakumm ceeTa.

HabnofeHne gucnepcum ceeta.

Mony4yeHne cnekTpa ¢ NOMOLLbHO NMPU3MBI.



MonyyeHne cnekTpa ¢ NOMOLLbI0 ANDPAKLMOHHOM PELLETKM.
HabntozeHune nonsapusaumm ceeTa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
3mepeHune nokasatens npesiomaeHns CTekna.
VccnepgoBaHme CBOMCTB M306PaXXEHWI B INH3aAX.
HabnofeHne gucnepcum ceeta.

Pasnen 6. OcHOBBI cieHAJILHON TEOPHH OTHOCUTEIBHOCTH

rpaHl/ILl,bI NMPUMEHNMOCTH KNMacCUYECKON MeXaHUKMN. |_|OCTy}'IaTbI CI'IELWI&I'IbHOVI TEOPUN OTHOCUTENBHOCTU: NMHBAPWUaHTHOCTb MOAY/1A CKOPOCTU
CBeTa B BaKyyme, MPUHLMN OTHOCUTENBHOCTY SNHLUTEHA.

OTHOCUTENIbHOCTb OIHOBPEMEHHOCTH. 3a|v|e,qneH|/|e BpEMEHN N COKpaLleHne O/INHbI.

SHEeprus n UMMynbC PeNSTUBUCTCKOM YaCTULLbI.

CB#3b Macchl € SHepFI/IEIZ N MMnNynbLCoOM peI'IFITI/IBI/ICTCKOM HyacTuubl. 3HepFI/IFI MOKOA.

Pa3zpnen 7. KBanToBas pusnka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oToHbI. Popmyna MNnaHKa CBA3M 3HEPrum POTOHA C €ro YaCTOTON. DHEPrua 1 UMMYbC OTOHA.

OTKpbITE U uccnepoBaHue ¢oToadekTa. OnbiThl A. . CTonetoBa. 3akoHbl POTO3((eKTa. YpaBHEHVE DNHLWITERHA A1 (hoTo3ddeKTa.
«KpacHas rpaHuua» hoToadgekTa.

[asneHue ceeta. OnbIThl . H. Jlebegesa.

XMMmnYyecKoe AenCTBME CBETA.

TexHW4YecKue yCTPOICTBa U NPaKTUYeCKoe NpUMeHeHne: POTO31IEMEHT, (hOTOAATUMK, CONHeYHas baTapes, CBETOAMOA,

Jlemoncmpayuu

PoTO3(PMEKT HA YCTAHOBKE C LIMHKOBOW NNaCTUHOM.

ViccnepoBaHve 3aKOHOB BHELLUHEro poToaddekTa.

CseTogumon.

ConHeyuHas baTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Peseptopga No paccesHuo o -yactuu. [MnaHeTapHas Mogenb atoma. octynatbl bopa. M3nydeHue u
nornoLeHne hoTOHOB NpK Nepexoje atoMa ¢ OLHOr0 YPOBHS 3HEPrM Ha ApYroid. Buabl cnekTpoB. CNekTp YPOBHEN 3HEprv aToma BOA0poa.

BonHoBble cBOMCTBA YacTuL, BonHbl fe bpoiing. KopnyckynspHO-BOSHOBOM Ayanunsm.

CNOHTaHHOE 1 BbIHYXXJEHHOE U3/TyYeHue.

TexXHNYecKre YyCTPOMCTBa 1 NPaKTUYEeCKOe NPYMEHEHME: CNEKTPa/IbHbINA aHann3 (CMEKTPOCKON), Nasep, KBAHTOBbIA KOMMbLIOTEP.

Jlemoncmpayuu



Mogenb onbiTa Pesepdopsa.

OnpepeneHne ANHbLI BOMHBI la3epa.

HabntofeHne nnHenyaTbIX CNeKTPOB U3/TYyYeHus.

Nasep.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HabntofeHne NMHenyaToro CnekTpa.

Tema 3. Amomnoe sa0po

JKCNeprMeHTbI, [0Ka3blBatoLme C/OXKHOCTb CTpoeHus Aapa. OTKpbITMe pagnoakTMBHOCTWU. OnbiThl Pesepdopaa No OnpefesnieHnto cocTaBa
paioaKTUBHOI O U3ny4eHns. CBOMCTBa afibha-, 6eTa-, raMMa-u3nyyeHuns. BamsHne pagnoakTMBHOCTY Ha XMBble OPraHu3Mmbl.

OTKpbITVE NPOTOHA U HelTpoHa. HyknoHHas mogens agpa MeinseH6epra—/BaHeHKo. 3apag agpa. Maccosoe uncno agpa. Msotonsl.

Anb(ha-pacnag. SNeKTPOHHbIN 1 NO3UTPOHHLIN 6eTa-pacnag. Mamma-nsnyyeHme. 3akoH pagnoakTUBHOIO pacnaja.

SHeprus cBA3W HYK/IOHOB B AApe. AaepHble cusbl. JedekT macchl aapa.

AnepHoble peakuun. [leneHve n cuHTes agep.

FnepHbIil peakTop. TepmosaepHbIi CMHTE3. Mpo6neMbl U NepCreKTUBLI A4EPHON SHEPTETUKI. DKOIOMMYECKUE acneKTbl ALEePHON SHEPTeTUKN.

AnemeHTapHble YacTuLbl. OTKPbITME NO3UTPOHA.

MeTofbl HabO4EHVS Y PErUCTPALMM 3NIEMEHTAPHbBIX YacTULL.

PyHAamMeHTabHbIe B3aUMOENCTBMSA. EAMHCTBO (hM3NYECKO KapTuHbI MUpa.

TexHWYecKue yCTPOICTBa M NPaKTUYeCKoe NpUMeHeHMe: LO3UMeTp, KaMepa BuibCcoHa, saepHbIi peakTop, aToMHas 6oMba.

Jlemoncmpayuu

CYETUMK MOHN3UPYIOLLNX YacTUL,.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomol

VccnepoBaHve TpekoB YacTuL, (Mo rotoBbIM POTOrpatmsm).

Pa3zneu 8. Di1eMeHTHI ACTPOHOMUM U aCTPOPU3MKHU

3Tanbl pa3BUTUA acTPOHOMMUK. [NprKnagHoe U MUPOBO33PEHYECKOE 3HaYeHEe aCTPOHOMUMN.

Bup 3B&3nHOro Heba. Co3Be3fms, ApKve 3BE34bl, NIaHeTbl, UX BUAVMOE ABUXEHUE.

ConHeyHasa cuctema.

CornHue. ConHeYHas akTUBHOCTb. MICTOUHMK aHeprumn ConHua v 3B€34. 3B€3/bl, UX OCHOBHbIE XapaKTepuUCTUKN. [uarpaMma «CneKTpasbHbIiA Knacc
— CBETUMOCTb». 3BE3[bl rNMaBHOW NOCNeA0BaTE/IbHOCTW. 3aBUCUMOCTb «MacCa — CBETUMOCTb» AN 3BE3[, FNaBHON NocneaoBaTe/lbHOCTW. BHYTpeHHee
CTpoeHue 3B€37. CoBpeMeHHbIe NpefCcTaBNeHNa 0 NPOUCXOXAEHMM 1 3BoNoLUK ConHua 1 3BE34. JTanbl XKNU3HW 3BE34,.

MneuHblii MyTb — Hawa ManakTunka. Monoxexve n gaumxeHve ConHua B Manaktuke. Tunbl ranakTuk. PagmnoranakTvky 1 kBasapbl. YEpHble Abipbl
B A4pax ranakTuk.

BceneHHas. PaclumpeHvie BeeneHHol. 3akoH Xab6na. PasberaHue ranakTvk. Teopus BonbLIOro B3pbiBa. PefIMKTOBOE M3/yYeHue.

MaclutabHas CTpyKTypa BceneHHoi. MeTaranakTumka.

HepeLLéHHble Npo6sieMbl aCTPOHOMUM.



Yuenuueckue nabnooenus

HabntofeHns HeBOOPY)KEHHbLIM T/1a30M C UCMO/Ib30BaHNEM KOMMbIOTEPHbIX NPUMIOXEHWUIA AN ONpeaeneHns NonoXeHUs He6eCHbIX 06BHEKTOB Ha
KOHKPETHY'O faTy: OCHOBHble c03Be341s CeBEpPHOro NosyLlapus 1 ApK1e 3BE3abl.

HabntogeHnsa B Tenieckon JlyHbl, nnaHet, MneyHoro Mytu.

O0o0maroee NOBTOpPeHuE

Ponb M3NKM N aCTPOHOMUM B 3KOHOMWYECKO, TEXHOMOMMYECKOW, COLMabHOM N 3TUYECKON Chepax AeATeNbHOCTM YenoBeKa, posib U MeCTo
(hM3NKN 1 aCTPOHOMMM B COBPEMEHHOIN HAYUYHOW KapTuHE MUPa, Po/b (PU3NYECKO TeEOPUU B (POPMUPOBAHUN NPeSCTaBNEHNA O (DU3NYECKON KapTUHE
MUpa, MECTO (IM3NYECKOIN KapTUHbI MMpPa B 06LLEM psay COBPEMEHHbIX ECTECTBEHHO-HaY4YHbIX NPeACTaBeHNI O NPUPOAE.

MexnpeaMeTHbIe CBSI3H

M3yueHne Kypca thm3mkn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBNAETCA C YYETOM COAepXKaTeNbHbIX MEXNPeAMETHbIX CBSI3e C Kypcamu
martematuku, 6ronornum, XMMmm, reorpaumn n TEXHOIOr UK.

Meosicnpeomemnule nonsimust, CBA3aHHbIE C U3yYeHWEM METOZO0B HayYHOr0 NO3HaHWUA: ABMIeHWe, HaYUHbI (PaKT, rMnoTesa, (hU3nYeckas BeIMYNHA,
3aKOH, Teopus, HabnaeHne, IKCNEPUMEHT, MOAe/IMpoBaHne, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKME (YHKLUUW: CUHYC, KOCUHYC, TaHreHC, KOTAHreHC, OCHOBHOE
TPUrOHOMETPUYECKOE TOXECTBO, BEKTOPbI U UX MPOEKLMM HA OCU KOOPAMHAT, C/IOXKEHWNE BEKTOPOB, MPOU3BOAHbIE 3/1leMeHTapHbIX (DYHKLMIA, MPU3HAaKK
nofobus TpeyrosibHUKOB, ONpeseneHne NnoLwaam niockmux guryp n oobéma Ten.

Buonozus: 3NEKTPUYECKME SBMIEHUA B XXUBOW NPUpPoAe, KonebaTteNibHble ABUXEHUA B XXMBOIN NPUPOAE, ONTUYECKUE ABIEHWNSA B XKMBOW NPUPOSe,
[eliCTBMe paguaLmmn Ha XXKMBbIe OpraH3Mbl.

Xumus: CTPOEHME aTOMOB M MOJIEKYN, KpUCTa//IMyecKas CTPYKTypa TBEPAbIX Tes, MexaHW3Mbl 00pa3oBaHUst KPUCT/IIMYECKON PeLLETKM,
CMeKTpabHbIN aHaNn3.

Teoepagpusi: MarHUTHbIE MOMKOCA 3eMN, 3a/1eXKN MarHUTHbLIX Py4, POTOCHEMKA 3eMHOI NMOBEPXHOCTU, NPeAcKasaHne 3eMIeTPACEHWIA.

Texnonozus: NMMHAW 3N1EKTPONEpeaY, reHepaTop NepemMeHHOro ToKa, 3/1eKTPoaBUraTeb, HAYKLUMOHHAs Nedb, paaap, PagvonpuéMHUK, TeNeBU30p, aHTEHHA, TeNeqoH,
CBUY-neub, NPOEKLMOHHBII annapart, BOJIOKOHHas ONTUKa, CONHEYHas GaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHMe yye6HOro npeameta «dusnKa» Ha YPOBHE CPeAHEro O6LLEero o6pa3oBaHMs (6a30Bblii YPOBEHbL) [AOMKHO 06ECNeUNTb AOCTUXKEHME
CnefytoLMX MMYHOCTHBIX, MeTanpeaMeTHbIX 1 NPeAMETHbIX 06pa3oBaTe/bHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI
JINYHOCTHbIE pe3ynbTaTbl OCBOEHWS YuyebHOro npeameTa «®dU3MKa» [0/MKHbI OTPaXaTb FOTOBHOCTb U CMOCOGHOCTb 06YYarOLLMXCS
PYKOBOACTBOBATLCA COPMUPOBAHHO BHYTPEHHEV NO3WLMeN NMYHOCTI, CUCTEMOIA LIEHHOCTHbIX OPUEHTALIA, MO3UTUBHBIX BHYTPEHHUX YOEXAEHWA,



COOTBETCTBYHOLUMX TPAAWULMOHHBIM LEHHOCTAM POCCUMIACKOro 06LLecTBa, paclUMpeHMe >XM3HEHHOro OMbiTa W OnbiTa [eATeNbHOCTM B MpoLecce
peanu3auum OCHOBHbIX Hanpas/ieHWin BOCNUTATE/IbHOWN AeATENbHOCTH, B TOM YMC/IE B HaCTU:

1) rpasKaaHCKOro BOCIHTAHHUS:

ChOpMMPOBAHHOCTb MPaXAAHCKON NO3nLMM 00YyYatoLLErocs Kak akTBHOIO M OTBETCTBEHHOI O Y/ieHa POCCUIACKOro 06LLeCTBa;

NPUHATYE TPAAULMOHHBIX 06LLEYE10BEYECKMX I'YMaHUCTUYECKMX U JeMOKPaTUYECKMX LIEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYH [eATe/IbHOCTb B MHTEpecax rpaKAaHCKOro o6LiecTBa, y4acTBOBaTb B CamoynpaBieHUW B 06pa30BaTes/ibHOiA
opraHu3aumu;

YMeHWe B3aMMOLENCTBOBaTb C COLMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUN C MX YHKLUSMU U Ha3HAYEHVEM;

FOTOBHOCTb K F'YMaHUTapHO 1 BOSIOHTEPCKON AeATENIbHOCTY;

2) MAaTPUOTHIECCKOI'O BOCITUTAHUSA:

ChOPMMPOBAHHOCTb POCCUICKON TPaXKAaHCKOR NAEHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOLLEHVE K roCYAapCTBEHHbIM CUMBO/MAM, JOCTXEHMAM POCCUACKUX YUHEHBIX B 061aCTW (DU3NKN U TEXHUKM;

3) AyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMSI:

C(HhOPMMPOBAHHOCTb HPABCTBEHHOI O CO3HAHWSA, 3TUYECKOT O NOBEAEHNS;

CMOCO6HOCTb OLIEHMBATbL CUTYALMIO U NMPUHUMATL OCO3HAHHbIE PELLEHUS, OPUEHTUPYACH HA MOP&/IbHO-HPABCTBEHHbIE HOPMbI W LIEHHOCTU, B TOM
Ymncne B LeATENbHOCTU YHEHOTO;

0CO3HaHMe NMYHOr0 BKNaJa B MOCTPOEHME YCTONYMBOIO OyayLLEro;

4)3CTeTHYECKOIr0 BOCIIUTAHUS:

3CTETUYECKOe OTHOLLIEHME K MUPY, BK/IKOYas 3CTETUKY HAYYHOTO TBOPYECTBA, NPUCYLLEro (N3NYECKOM HayKe;

5) Tpy/10BOT0 BOCIIMTAHUS

MHTEPEC K Ppas/inyHbIM ciepam MpodeccuoHanbHOW AeATeNbHOCT, B TOM UMC/E CBA3aHHbIM C (DU3MKOA M TEXHWUKOW, YMEHWe COoBepLUaTb
0CO3HaHHbI BbIGOP 6yayLLeli Npodeccun 1 peasin3oBbiBaTb COOCTBEHHbIE XXN3HEHHbIE MNIaHbI;

FOTOBHOCTb M CMOCO6HOCTH K 06pa30BaHMI0 M caMo06pa30BaHuWIO B 06/1aCTV (IM3UKN HA NPOTSHKEHNUMN BCEIA XKN3HY;

6) 9KOJIOrH4eCKOro BOCIIUTAHMSA:

COpMMPOBAHHOCTb 3KONIOrMYECKOIN KYNbTYpPbl, 0CO3HAHWE I106a/1bHOr0 XapakTepa 3K0MI0rMyeckmux npobnem;

M71aHMPOBaHWe 1 OCYLLECTBNEHNE Le/iCTBUI B OKPYXKatoLLeli Cpefie Ha OCHOBE 3HaHWA Lienell yCTOMYMBOro pasBuUTUS YeNoBeYeCTBa;

pacLUMpeHue OnbITa LeATe/lbHOCT 9KOMIOMMYECKOM HanpaBneHHOCTU Ha OCHOBE MMEIOLLIMXCS 3HAHWI M0 (U3NKE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHHUSI:

ChopMMPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHHIO Pa3BUTUSA (IU3NYECKOW HaYKU;

0CO3HaHWe LeHHOCTW Hay4yHOW [eATeNbHOCTW, FOTOBHOCTb B MPOLIECCe M3YYeHUs PU3NKM OCYLLECTBMIATb MPOEKTHYH W UCCNeL0BATENbCKYHO
[eATeNIlbHOCTb MHANBUAYA/ILHO U B Tpynne.

METAIIPEAMETHBIE PE3YJIBTATbBI
Ilo3naBaTebHBIE YHHBeEpPCAIbHbIE YUeOHbIe 1eHCTBHSA
Bba3oBbIe JJornueckue HeﬁCTBHH:
camocTosTelbHO (hOPMY/IMPOBAaTh 1 aKTyanM3npoBaTh NPo6ieMy, pacCMaTpuBaTh eé BCECTOPOHHE;



onpeaendaTb uenn AeaTesibHOCTHU, 3afiaBaTb NapaMeTpPbl N KPUTEPUN UX AOCTUXKEHNSA,

BbIABNATH 3aKOHOMEPHOCTM M NPOTMBOPEYUNSA B PACCMATPUBAEMbIX (DU3NUYECKNX ABMEHUSAX;

pa3pa6aTb|BaTb naaH peeHns I'IpO6J'I€MbI C yl-IéTOM aHa/IM3a UMELLNXCA MaTepUasibHbIX N HEMaTepUasibHbIX PECYPCOB;

BHOCWTb KOPPEKTMBbI B AeATENIbHOCTb, OLIEHMBATb COOTBETCTBUE Pe3yNbTaToB LiENISIM, OLEHNBATbL PUCKM NOCNEACTBUI AeATENIbHOCTY;

KOOPAMHWNPOBATL W BbIMO/THATL pa60Ty B YC/10BUAX peasibHOr o, BUPTYa/IbHOT O U KOM6VIHI/IDOBaHHOFO BS&VIMO,D,EVICTBVIH;

pa3BuBaTb KPeaTUBHOE MbILL/IEHME NPW PELUEHNMN XXU3HEHHBIX Npobiem.
ba3oBble uccieaoBareabckue AeHCTBUSA.

BNaf€Tb HaY4YHOW TEPMUHOMNOIMEN, KNHOUEBLIMU MOHATUAMM 1 MeTOAaMUN (HU3NYECKON HAYKW;

BnageTb HaBblKaMi yl-le6H0-I/ICCJ'Ieﬂ,OBaTEI'IbCKOI7I n I'IpOGKTHOVI [EATENBHOCTN B ob6nacTtu (i)l/IBI/IKI/I, CMOCOOGHOCTLIO WM TOTOBHOCTBLIO K
CaMOCTOATE/TIbHOMY MOUCKY METOA0B peELLEHNA 3aaay (*)VI3I/ILIECKOF0 cojep>XXaHus, NPUMEHEHNIO Pa3NIMYHbIX METOA0B MO3HAHUSA;

BnageTb BgamMn AeATesIbHOCTU MO NMony4YeHM0 HOBOIro 3HaHWUA, ero MHTeprpeTalnn, npeo6pasoBaHvuo N NMPUMEHEHUNIO B Pa3/INYHbLIX y‘-le6HbIX
CUTyauunax, B TOM YMC/ie npu co3gaHnmn yl-IE6HbIX MPOEKTOB B ob6nacTtu (t)VI3l/IKl/I;

BbIAB/IATL MPUYNHHO-CNEACTBEHHbLIE CBA3UN W aKTYa/IM3MPOBaTbh 3afadvy, BblABUIaTb TUMNOTE3Y eé peweHnqa, HaxoAuTb aprymeHTbl AnA
[OKa3aTes/ibCTBa CBOUX yTBep)K,Cl,eHVIVI, 3aflaBaTb NapaMeTpbl U KPUTEPUN PELLIEHNA,

aHa/IM3NPOoBaThb MOYYEHHbIE B X04€ PELUEHUA 3adadl pe3ynbTaTbl, KOUTUYECKN OLEHUBATL X AOCTOBEPHOCTbL, MPOrHO3NpPoBaTb U3MEHEHWNE B
HOBbIX YC/10BUSAX;

CTaBUTb M POPMYNMPOBATL COOCTBEHHbIE 3aJa4M B 06pa3oBaTe/lbHON AeATeIbHOCTI, B TOM YMC/IEe MPU U3YYEHUN (DU3NKU;

AaBaTb OLEHKY HOBbIM CUTYaLUSM, OLEeHMBATb NPMOBGPETEHHLIN OMbIT;

YMETb MepeHOCUTb 3HAHUA MO PU3NKe B MPaKTUYECKYHO 061aCTb XXU3HEAEATENbHOCTY;

YMETb UHTErpunpoBaTb 3HaHNA U3 Pa3HbIX MPegMETHbLIX OﬁﬂaCTeVI;

BblABMraTb HOBble Naewn, npegnaratb OpUrMHasbHble NOAXO0AbI N PELLEHNS;

CTaBUTb I'IpO6ﬂ€MbI M 3afa4dyu, Aonyckarowme anbTePHATUBHbIE PELLUEHNA.

Padora ¢ undopmanmeii:

BNnageTb HaBblKaMW MOAYyYEHUNA VIH(*)OpMaLI,VIVI (1)VI3I/I‘-I€CKOI'O cofepxXXaHna n3 NCTOYHNKOB Pa3HbIX TUMNOB, CaMOCTOATE/IbHO OCYLLECTB/IATL MOUCK,
aHa/in3, cucTemartmsalmio U MHTepnpeTaLmio MHopMaLn pasiMyHbIX BULOB U (DOPM MpeACTaB/eHus;

OLleHMBATb AOCTOBEPHOCTb MH(OPMaLNK;

MCNOMb30BaTh CPeAcTBa WHMOPMALUMOHHLIX UM KOMMYHMKAUMOHHBIX TEXHOMOMM B PelleHMM KOTHUTMBHbLIX, KOMMYHWUKaTUBHBLIX W
OopraHmM3aunOoHHbIX 3aa4 C co6mo,qumeM Tp66OBaHVIVI 9ProHOMUKHN, TEXHUNKN 6e3OI'IaCHOCTVI, TMrneHobl, pecypcoc6epe>|<eHV|ﬂ, npaBoBbIX N 3TNYECKUX
HOPM, HOPM MH(OPMaLMOHHON 6e30NacHOCTY;

co3/aBaTb TeKCTbl (DU3NYECKOr0 COAepXaHusl B pa3/iMuHbIX (hopMaTax C YY4ETOM HasHayeHUs MHDOPMaUUM U LEeNeBoil ayanuTopum, Bblbupas
ONTUMasIbHYHO (hOpMY NPeACTaBNeHNs 1 BU3Yyann3aumm.

KoMMyHMKaTHBHBbIE YHHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUA:
OCYLLECTBNATb 06LLEHME HA YPOKaX (PU3NKU N BO BHEYPOUHOW AESTENBbHOCTY;
pacrno3HaBaTb NPeAnoChINKA KOHMIMKTHBIX CUTYaLUiA U CMSirYaTb KOH(NKTbI;
Pa3BEPHYTO M NIOFMYHO M3NaraTb CBOK TOUKY 3PEHMS C UCMO/b30BaHNEM A3bIKOBbIX CPE/CTB;



MOHMMAaTb 1 UCMOMb30BaTb NPENMYLLECTBA KOMaHAHON 1 UHAMBMAYaIbHON PaboThl;

BbIGMPATb TEMATUKY U METOfbl COBMECTHbIX AeNCTBUIA C YUYETOM OBLLMX MHTEPECOB U BO3MOXHOCTEN KaXKA0ro uneHa KoeKTUBa;

NPUHUMATb LEN COBMECTHON AesTeNbHOCTI, OPraHn30BbIBaTb M KOOPAMHMPOBATL AECTBUSA MO €€ [AOCTMXKEHWIO: COCTaBNATb NaH AelcTBHA,
pacnpeaensTb PON C Y4ETOM MHEHWIA Y4aCTHUKOB, 06CYXK/AaTb Pe3yNbTaTbl COBMECTHOI paboThI;

OLieHMBAaTb Ka4ecTBO CBOEr0 BK/1afa 1 KaXA0ro y4aCTHMKA KOMaH/bl B 06LLMIA pe3ynbTaT no paspaboTaHHbIM KPUTEPUSM;

npejsiaraTb HOBble MPOEKTbI, OLEHMBATb UEN C MO3ULN HOBU3HbI, OPUTUHANIBHOCTY, NPAKTUYECKON 3HAUMMOCTH;

OCYLLECTBNATb NO3UTUBHOE CTPATErMUYECKOE NOBEAEHME B PA3NNYHbIX CUTYaLIMSAX, NPOSIBASATL TBOPYECTBO M BOOBPAXKEHNE, 6bITb MHULMATUBHBIM.

PeryasitTuBHbIC yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranusaunus:

CaMOCTOSTENIbHO OCYLLECTBAATb MO3HABATE/NIbHYHD AEATeNbHOCTb B 06/1aCTM (IM3MKM W aCTPOHOMWUW, BbISBASTL MPO6GIEMbI, CTaBUTb W
(hopmynmpoBaTb CO6CTBEHHbIE 334auK;

CaMOCTOSTE/IbHO COCTaBAATh NJaH PeLLeHNs PaCYETHBIX M Ka4eCTBEHHbIX 3aaY, NaaH BbIMOHEHUS NPAKTUYECKOR paboTbl C YHETOM MMEIOLLMXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN 1 MPeAnoYTEHNIA;

AaBaTb OLEHKY HOBbIM CUTYaLMsIM;

pacLuMpsATb paMKM y4e6HOro npegmeTa Ha OCHOBE SIMYHbLIX MPeAnoYTEHNI;

[enaTb 0CO3HaHHbIV BbIGOP, apryMeHTMpPOBaTh ero, 6patb Ha ce6s1 OTBETCTBEHHOCTb 3a PeLLeHKe;

OLeHMBaTb NPUOOPETEHHLIN OMbIT;

Cnoco6¢TBOBaTL (POPMUPOBAHUIO M MPOSBIEHNIO 3PYANLMM B 061aCTU (DU3MKKU, NOCTOSAHHO MOBbILWATL CBON 06pa30BaTe/IbHbIA U KYNbTYPHbIN
YPOBEHD.
CaMOROHTPOHB, 3M0].[I/IOHaJILHI>II71 HHTEJ/IJICKT:

AaBaTb OLEHKY HOBbIM CUTYaLMsIM, BHOCUTb KOPPEKTMBLI B AeATENIbHOCTb, OLEHMBATL COOTBETCTBME PE3YNbTAaTOB LieNsM,;

BMafleTb HaBblKaMW MO3HaBaTe/IbHON PedIeKCUN KaK OCO3HaHMS COBEpLUAEMbIX AEWCTBUIA U MbICAUTENbHLIX MPOLIECCOB, WX Pe3yNbTaToB U
OCHOBaHMWIA;

MCNOMb30BaTb NPUEMBI pethieKCUmM AN OLEHKN CUTYauun, BbiI6opa BEPHOI0 peLLeHus;

YMeTb OLEHNBATb PUCKMN 1 CBOEBPEMEHHO NMPUHMMATb PELLEHUS MO UX CHMKEHWIO;

MPUHUMATL MOTUBbI U apryMeHTbI APYrUX Npy aHan3e pe3ynbTaToB AesTeNlbHOCTY,

NpYHUMaTb cebs, MOHMMas CBOM HEAOCTAaTKN N JOCTOUHCTBA,;

NPUHUMATL MOTUBbI U apryMeHTbI APYrUX Npy aHan3e pe3ynbTaToB AeATeNIbHOCTY,

Mpv3HaBaTb CBOE MPaBo 1 NPaBo APYrMX Ha OLUMOKW.

B npouecce AOCTMXXEHUS JIMYHOCTHLIX PEe3yNbTaTOB OCBOEHUS NpPOrpaMmbl MO (hM3MKe AN YPOBHS CpefHero o6uiero obpasoBaHMs Yy
00YyYatoOLLMXCA COBEPLUEHCTBYETCA SMOLMOHAMbHBI UHTENNEKT, MPeAnonaratoLwmin ChopMUPOBaHHOCTb:

CaMOCO3HaHWsi, BK/IHOYAlOLLEro Croco6HOCTb MOHMMaTb CBOE 3MOLIMOHA/IbHOE COCTOSIHME, BUAETb HamnpaBfieHWs pPa3BUTUS COOCTBEHHOM
3MOLMOHa/LHOI cthepsbl, 6bITb YBEPEHHLIM B CEOE;

CaMOpEerynmpoBaHns, BKNHOYAKOLLEr0 CAMOKOHTPO/Tb, YMEHME NPUHMMATb OTBETCTBEHHOCTb 3a CBOE NOBEAEHMe, CNOCOOHOCTb aAanTMpoBaThCs K
3MOLMOHANbHBIM M3MEHEHWSM M NPOABAATL TMOKOCTb, ObITb OTKPbITLIM HOBOMY;



BHYTPEHHE MOTUBALMM, BKNKOYAIOLLEA CTPEM/IEHME K AOCTUXKEHUIO LIESIN 1 yCMEXY, ONTUMWN3M, UHULNATUBHOCTb, YMEHWNE [eACTBOBaTb UCXOAS
N3 CBOMX BO3MOXXHOCTEN;

aMnaTuK, BK/KOYaOLWENn CnocobHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSIHWE [APYruX, YYWUTbIBaTb €ro nNpu OCYLUECTBEHUM OBLLEHNS,
CMOCOGHOCTL K COYYBCTBUIO U COMEPEXMBAHUIO;

coumasibHbIX HaBbIKOB, BK/HOUAKOLWMX CMOCOBHOCTL BbICTPanMBaTb OTHOLLEHWS C APYTUMI NOAbMM, 3a060TUTLCS, NPOSBNATL MHTEPEC M paspeLuaTb
KOH(/IMKTBI.

HNPEIMETHBIE PE3YJIBTATBI

K KoHLy 06y4eHuns B 10 kiracce NpeAMETHbIE Pe3ynbTaTbl HA 6a30BOM YPOBHE AO/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 06YYatOLLMXCA YMEHWIA:

[AEMOHCTPMPOBATb Ha Npumepax Posib U MecTo (M3MKM B (DOPMUPOBAHNM COBPEMEHHOM HAY4YHOW KapTWHbI MUpa, B Pa3BUTUM COBPEMEHHOW
TEXHWUKWN U TEXHOOMUIA, B NPaKTUYECKON AeATeNbHOCTY NI0LENR;

YUNTbIBATH IPaHnLbl MPUMEHEHNS U3YYEHHBIX (DU3NYECKMX MOLESNEN: MaTeprasibHas ToUKa, MHepLMaibHas cucteMa oTcHéTa, abCcotoTHO TBEPLOE
Teno, naeanbHbIi ras, MOLeN N CTPOEHUS ra30B, XUAKOCTEN 1 TBEPAbIX Tesl, TOUEYHbIA 3N1eKTPUYECKUIA 3apss, NPy peLLeHnn (IM3nYecKnX 3ajad;

pacrnosHaBaTtb (M3nYeckme SBneHns (NPOLECChl) M 06BACHATb UX HA OCHOBE 3aKOHOB MeXaHWKM, MOIEKYNAPHO-KUHETUYECKOW TeOPUUN CTPOEHNS
BELLECTBA W 3/1eKTPOLMHAMUKN: paBHOMEPHOE MU PaBHOYCKOPEHHOE NPSMOMHEHOe ABMXeHMe, CBOOOAHOE NajeHue Tesl, ABMXKEHME MO OKPY>KHOCTHU,
NHEepLMA, B3aumogenctame Ten, andysms, 6pOyHOBCKOe ABMXEHUE, CTPOEHME XUAKOCTEN U TBEPALIX TeN, N3MeHeHVe 06bEMA Tesl NpY HarpeBaHUK
(oxnaxgeHuu), TeNI0BOe paBHOBECUE, MCMApPeHNe, KOHAEHCALUMA, MaBeHNe, KPUCTaNIN3ALNA, KAMEHWE, BNAXKHOCTb BO3AyXa, MOBbILLEHVE AaB/eHNS
rasa npw ero HarpeBaHuWM B 3aKpbITOM COCYfe, CBA3b MeXAy napaMeTpamu COCTOSHMSA rasa B U30MnpoLeccax, snekTpusaumns Ten, B3anMoLencTame
3apsAa0B;

OMKMCbIBaTb MEXaHUYECKOe [BMXXEHWE, UCMO0/b3Ya (PU3MUYECKNe BENNYMHBI: KOOPAMHATa, MyTb, NepemMeLleHne, CKOPOCTb, YCKOPeHWe, Macca Tena,
cuna, UMNYynbC TeNa, KUHeTUYECKas 3Heprus, noTeHUMaibHas 3Heprus, MexaHuyeckas paboTa, MexaHnyeckas MOLLHOCTb; NMPKY ONUcaHUM NpaBubHO
TpaKToBaTb (PU3NYECKMIA CMbICNT UCMONb3YEMbIX BENNUYMH, MX 0B03HAYEHMS U eUHULbI, HAXOANUTL (HOPMY/ibl, CBA3bIBAIOLLME AaHHYHO (PU3NYECKYHD
BE/IMYUHY C APYrMMU BENNYMHAMU,

OMUCbIBaTb N3YYeHHble TEMN/IOBbIE CBOMNCTBA TE/ W TEMNJIOBbIE SABMEHUSA, UCMONb3YS PU3NYECKME BENNUYNHDI: JaB/IEHNE ra3a, TeMMnepaTypa, CpesHss
KWHeTUYecKaa 3Heprusa XaoTUYECKOro [ABWKEHUSA MOJEKYN, CPefHEKBaApaTUYHasA CKOPOCTb MOMEKY/, KOMMYECTBO TEM/OThI, BHYTPEHHAA 3HEPr U4,
paboTa rasa, Koap@uLMeHT NOMe3HOro AeNCTBMA TENMOBOro ABUraTens; npyu onucaHUM MpaBU/IbHO TPaKTOBaTb (PU3MUECKUIA CMbIC/T MCMO/b3YeMbIX
BE/IMYMH, NX 00603HAYEHNS N eAVHULLbI, HAXOAWUTb (DOPMY/Ibl, CBA3bIBAIOLLME AaHHYIO (DU3NYECKYHO BE/IMYUHY C APYTVIMU BENIMUYNHAM;

OMUCbIBaTb W3Y4YeHHble 3MEKTPUYECKME CBOWCTBA BELLECTBA W 3/EKTPUYECKMe SBNeHUs (MPOLecchl), UCMOoNb3ys (M3NYECKMe BeNWNYMHBI:
ANEKTPUYECKNIA 3apsf, 3NEKTPUYECKOe MOoNe, HanpsHKEHHOCTb MONA, MOTEHUMa, Pa3HOCTb MOTEHLUMANOB; MPU ONUCaHUW MpPaBW/IbHO TPaKToOBaTb
(hM3NYECKMNIA CMBICNT MCMONb3YEMbIX BEMIMUMH, MX 0603HAYEHNA U eAMHULIbI; YKa3biBaTb (DOPMY/ibl, CBA3bIBAOLLME AAHHYIO (U3NYECKYIO BENMUMHY C
LpYyrmMn BenMynHamu;

aHa/IM3MpoBaTh (JM3MYECKME MPOLLECCHI U ABNEHUSA, UCMO/b3YA (IN3NYECKIME 3aKOHbI Y MPUHLMMbI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11 v 111 3aKoHbI
HblOTOHa, 3aKOH COXPAHEHUS MEeXaHW4YeCKON 3Hepruun, 3aKOH COXPaHeHMsi MMMY/bCca, NPUHUMN CYneprnosvuumMn Cui, MNPUHLMN paBHOMpaBUs
NHEPLMaNbHbIX CUCTEM OTCUYETA, MONEKYNAPHO-KUHETUYECKYHO TEOPUIO CTPOEHNS BELLLECTBA, Fa30Bble 3aKOHbI, CBSI3b CPEAHEN KMHETUYECKON 3Heprnm



TENM0BOro ABWKEHUA MOJIeKy/ ¢ abCONOTHON TemnepaTypoii, NepBblil 3aKOH TEPMOAUHAMUKM, 3aKOH COXPaHEHWs 3MeKTPUYECKOro 3apsaa, 3aKOH
KynoHa, npv 3ToM pasnnyatb CI0BECHYIO (DOPMY/IMPOBKY 3aKOHa, Er0 MaTeMaTUYeCKOe BblpaXXeHWe 1 yCnoBms (rpaHuLbl, 061acTn) NPUMEHUMOCTM;

00BACHATL OCHOBHbIE MPUHLMNGI AEACTBMA MaLUMH, NPMOOPOB M TEXHNYECKMX YCTPOICTB; pasnimyaTb YCN0BUA MX 6e30MacHOro NCNo/b30BaHNsA B
NMOBCEAHEBHOW XKN3HN;

BbIMO/HATL 3KCMEPUMEHTbI MO UCCNEA0BaHNIO (U3NUYECKNX SABNEHUIA N NPOLECCOB C UCMOMb30BaHMEM MPAMbIX U KOCBEHHbLIX M3MEPEHWiA, Npu
3TOM (hopMynMpoBaTb Npo6remy/3agady 1 rmnoTesy y4ebHOro aKCneprMMeHTa, cobupaTb YCTaHOBKY U3 MPeAioKeHHOro 060pyAoBaHMs, NPOBOAUTD
OnbIT 1 hOPMYNNPOBATh BbIBOAbI;

OCYLLECTBNATbL NPAMbIE Y KOCBEHHbIE N3MEPEHUS (U3NYECKMX BENNYNH, NPU 3TOM BbIOMPaTb ONTUMAIbHbIA CNOCO6 M3MEPEHNS WU UCMO/b30BaTb
3BECTHbIE METO/bl OLEHKMN MOrPeLLHOCTEN N3MEPEHNIA;

MCCNeAoBaTb 3aBUCUMOCTM MEXAY (DM3NYECKMMIN BEIMUMHAMU C UCMONb30BaHNEM NPSMbIX U3MEPEHWIA, NPU 3TOM KOHCTPYMPOBaTb YCTAHOBKY,
(hrKcmpoBaTb pe3ynbTaTbl MONYYEHHO 3aBMCMMOCTM (IM3NYECKNX BEIMUNH B BUAE Tabnuu, 1 rpadmKoB, AenaTb BbIBOAbI N0 pe3y/ibTatam 1Uccie 0BaHus;

cobntofatb npaswna 6e30nacHoOro Tpyga npy NpoBefeHUN UCCefoBaHUA B paMKax y4ebHOro aKcrnepumeHTa, y4eOHO-MCCnef0BaTe/lbCKOn v
MPOEKTHOI AeATeNIbHOCTU C MCMO/b30BaHWEM U3MEPUTE/bHLIX YCTPOWCTB M NabopaTopHOro 060pya0BaHus;

peLlaTb pacyéTHble 3ajauu C ABHO 3afaHHON (PU3NYECKON MOAENbIO, UCMOMb3Ys (BU3NYECKME 3aKOHbI U NPUHLMNGI, HA OCHOBE aHan3a Yc/oBuS
3afaun BblOMpaTb (M3NYECKYHD MOLENb, BbIAENATb (IM3NYECKME BENMYMHBI U OPMYSbl, HEOOXOAMMbIE AN €€ peLUeHWsi, NPOBOAMTL PacyéTbl K
OLeHMBaTb PeasibHOCTb MOYYEHHOr0 3HAYEHUSA (IN3NYECKON BENUMHBI;

pelaTb KayecTBEHHble 3afayn: BbICTpamMBaTb JIOTMYECKM HENPOTMBOPEUMBYIO LIEMOYKY PacCyXAeHWid C OMopol Ha W3y4YeHHble 3aKOHbl,
3aKOHOMEPHOCTU U (PU3NYECKIE SBEHNS;

MCNOMb30BaTb MPY PeLleHnn Y4ebHbIX 3a4ay COBPEMEHHbIE MHPOPMALMOHHbIE TEXHOMOMMKN ANS NOUCKA, CTPYKTYPUPOBaHUSA, UHTepnpeTauum u
npeacTaBfieHns y4ebHON M HayYHO-NONYNAPHOM MH(OPMaLMK, NOMYYEHHON U3 Pa3NNYHbIX UCTOYHWUKOB, KPUTUYECKN aHaNM3MpoBaTh NoyvaeMyto
NHopMaLmio;

MPVBOANTL NPUMEPbLI BKNaja POCCUACKUX U 3apYOEXHbIX YUEHBIX-(DU3NKOB B pa3BUTUE HAYKM, OOBSCHEHVE NPOLECCOB OKPYXKAKOLLEro Mmpa, B
pas3BUTUE TEXHWUKMN U TEXHOOTUIA;

MCMNOMb30BaTb TEOPETUYECKNE 3HAHMS NO (M3MKe B MOBCEAHEBHOM XU3HW ANs obecneveHns 6e30MacHOCTV Mpu obpalleHun ¢ npubopamun u
TEXHUYECKMMUN YCTPONCTBAMU, 415 COXPaHEHUA 340POBbS 1 COOMHOAEHNS HOPM 3KOMOMMYECKOro NOBEAEHNS B OKPYXKatoLLLe cpeae;

paboTaTb B rpyrnne ¢ BbINOMHEHNEM Pa3/IMYHbIX COLMabHbLIX PONEN, MIaHNPoBaTb paboTy rpynmbl, pauMoHanbHO pacnpeensTb 06583aHHOCTM U
NNaHMpPOBaTb AEeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaLMAX, afleKBaTHO OLeHMBATb BK/a KaXK40ro 13 y4aCTHUKOB rpynMbl B PeLLeHre paccmaTpyBaeMoi
npo6nemsl.

K KoHLYy 06y4eHns B 11 kiacce NpeAMETHbIE pe3y/bTaTbl Ha 6a30BOM YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTb Y 00YUAOLLMXCA YMEHWIA:

[EMOHCTPUPOBaTb Ha MpUMepax posib M MeCTO (IU3NKWU B (HOPMMPOBAHMN COBPEMEHHOW Hay4HOW KapTWHbI MUpa, B PasBUTAM COBPEMEHHOIA
TEXHVKU U TEXHONOT WA, B NPAKTUYECKOI AEATENBHOCTY NFOAEN, LLENOCTHOCTb M eVUHCTBO (hM3NYECKO KapTUHbI MUPa;

YUUTbIBATb FPaHNLbI MPUMEHEHUS U3YUYeHHbIX (DU3NYECKMX MOAENeiA: TOUeYUHbI ANEeKTPUYUECKMIA 3apsf, Nyd CBeTa, TOUEUHbI/ MCTOYHMK CBeTa,
AlepHas MOAeNb aTOMa, HYKNOHHAast MOZe/b aTOMHOTO siapa NPy PeLLeHN (U3NYeCKMX 3aday;

pacrosHaBaThb (3nUeckre sBneHns (MPOLIECChI) N 06BACHATb MX Ha OCHOBE 3aKOHOB 3/1EKTPOAMHAMUKN U KBAHTOBOW (DU3MKU: 3NEKTPUYECKas
MPOBOANMOCTb, TEM/I0BOE, CBETOBOE, XUMUYECKOE, MAarHUTHOe [e/CTBUSA TOKaA, B3aMO/ENCTBIE MAarHUTOB, 3NEKTPOMAarHUTHas VHAYKUUS, AeACTBUE



MarHWTHOr0 NoJif Ha NPOBOLHUK C TOKOM W [ABMXKYLLMIACA 3apaf, 3/1eKTPOMarHUTHbIE KONebaHWs 1 BOJHbI, MPAMOSIMHEHOE pacnpoCTpaHeHve CBeTa,
OTpaXeHue, NpenomieHue, UHTepdepeHUMs, audpakuma 1 nonapusaumns ceeTa, AUcnepcus CBeTa, (OTO3NEKTPUYECKUA 3(deKT ((hoToaekT),
CBETOBOE [aB/ieHVe, BOZHUKHOBEHWE IMHENYATOro CnekTpa atoMa BOLOPOAa, eCTECTBEHHASA N UCKYCCTBEHHASA Paf0aKTUBHOCTD;

ONUCbIBaTb U3YYeHHblIE CBOWCTBA BellecTBa (3/1EKTPUYECKME, MarHUTHbIE, ONTUYECKUE, 3MIEKTPUYECKYHO MPOBOAUMOCTL Pa3NYHbIX Cpes) v
3/IEKTPOMAarHuUTHble fBNEeHMS (MPOLECChI), MUCMOMb3yA (PU3NYECKME BESIMYMHBI: 3NEKTPUYECKUIA 3apsd, Cuia TOKa, 3MEKTPUYECKOe HanpsXeHue,
3NIeKTPUYECKOe COMPOTUB/IEHNE, PA3HOCTb MOTEHLMANOB, 3/IEKTPOABVKYLLAA CUa, paboTa ToKa, MHAYKUMA MarHUTHOro nons, cuna Amnepa, cuna
JlopeHua, MHAYKTUBHOCTb KaTYLUKW, SHEPrUs 3/1eKTPUYECKOro U MarHUTHOIO NOJIei, Nepuog 1 YacToTa KonebaHuin B KonebaTe/lbHOM KOHTYpe, 3apsij 1
CW1a TOKa B MPOLLECCe rapMOHNYECKMX 3M1IEKTPOMArHUTHbIX KonebaHui, (OKYCHOe pacCTOsiHME 1 OMTUYECKas CUMa SINH3bI, NPW ONUCaHUKN MPaBUIIbHO
TPaKTOBaTh (PU3NYECKUIA CMbIC/T UCMONb3YEMbIX BE/IMUMH, X 0003HAYEHMS U efMHULbI, YKa3blBaTb JOPMY/ibl, CBA3bIBAOLME AaHHYHO (DU3NYECKYHO
BE/IMYMHY C APYTUMUW BENUYMHAMMU;

OMUCbIBaTb U3YYeHHble KBAHTOBbIE AB/IEHWS M NMPOLLECCHI, UCMO/b3Ys (DU3NYECKME BENUNHDBI: CKOPOCTb 3/1EKTPOMArHUTHBLIX BOJTH, AJ/IMHA BOJIHbI
1 YacTOTa CBeTa, 3HEPrus 1 MMNYNbLC POTOHA, NEPUOL Nonypacnaga, SHeprus cBA3v aTOMHbIX S4ep, NPY ONMcaHUM NPaBUIbHO TPAKTOBaTb PU3NYECKNIA
CMbIC/T UCNOMb3YEMbIX BENNYUH, UX 0O603HAYEHWNA W eAUHMLbI, YKa3blBaTb (DOPMY/ibl, CBA3bIBAIOLLME AAHHYK (PU3NYECKYHD BEIMUMHY C ApYrvMu
BEIMYMHAMMU, BbIYMCNATL 3HAYEHWE PU3NYECKOIN BEMIMYMNHDI;

aHaNM3npoBaTb (PU3NYECKME MPOLECCHI U ABMEHUA, UCMOMb3YA (PU3NYECKME 3aKOHbI U NMPUHUMNLI: 3aKOH OMa, 3aKOHbI NOCcnefoBaTe/IbHOro U
napasnnenbHOro CoefMHeHNs NMPOBOLHUKOB, 3aKOH [Koyns—/leHua, 3aKOH 3/1eKTPOMarHUTHOW MHAYKLUN, 3aKOH NPAMOSIMHEHOrO pacnpocTpaHeHus
CBETa, 3aKOHbl OTPaXeHUs CBeTa, 3aKOHbl MPenoMIeHUs CBeTa, ypaBHeHVEe OWHLWITENHA AN (oTOIdeKTa, 3aKOH COXPaHEHWUS 3HEPruu, 3aKkoH
COXpPaHeHUs UMMYnbCa, 3aKOH COXPaHEHWS 3NEKTPUYECKOro 3apafa, 3aKOH COXPaHeHWs MaccoBOro Yucna, noctynartbl bopa, 3aKOH pagroakTBHOIO
pacnaza, npy 3TOM pasniMyaTb CIOBECHYIO (DOPMYNIMPOBKY 3aKOHa, ero MaTeMaTUYecKoe BbIpaXKeHWe 1 ycnoBums (rpaHuLbl, 061acTu) NPUMEHUMOCTH;

OnpeenaTb Hanpae/ieHne BEKTOpPa MHAYKLMN MarHUTHOTO MO NPOBOAHMKA C TOKOM, CU/bl AMMepa 1 cusibl JTopeHLa;

CTPOUTbL M OMNKUCHLIBATL M306PaXKEHNE, CO33aBaEMOE NIOCKUM 3epKa/iIOM, TOHKOI NINH30M;

BbIMO/IHATL 3KCMEPUMEHTbI MO UCCEL0BaHNIO (IN3NYECKNX SABNEHUIA U NPOLLECCOB C MCMOb30BAHMEM MPSAMBIX 1 KOCBEHHbIX U3MEPEHUIA: Npw
3TOM (hOpMYy/NIMpOoBaTh NPo6emy/3agady 1 rmnoTesy y4ebHOro 3KCrneprMMeHTa, cobupaTb YCTaHOBKY U3 MPen/ioKeHHOro 060pyAoBaHus, NMPOBOAUTD
OnbIT 1 (hOPMYNNPOBATL BbIBOABI;

OCYLLECTB/ATb MPAMbIE Y KOCBEHHbIE U3MEPEHNS (DU3NYECKMX BEIMUNH, NMPU 3TOM BbIGMPaTb ONTUMA/IbHBINA CMOCO6 U3MEPEHMS N UCMO/b30BATb
13BECTHbIE METO/bl OLEHKMN MOrPeLLHOCTelN N3MEpPEHNIA;

“ccnesoBaTb 3aBUCUMOCTU (PU3NYECKMX BEMIMYMH C UCMO/Mb30BaHNEM MPAMBIX U3MEPEHWIA: NPU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (PUKCUPOBATH
pe3ynbTaTbl MONYYEHHON 3aBUCUMOCTY (IU3NYECKMX BENMUMH B BIAE TabauL, 1 rpadmKoB, AenaTb BbIBOAbI MO pe3ynbTaTaM UCCefoBaHus;

cobnogath npasuia 6e30MacHOro Tpyaa npu NpoBeAeHMN UCCNef0BaHUA B paMKax y4ebHOro aKCnepumeHTa, y4ebHO-MCCnefoBaTeIbCKOW U
MPOEKTHON AeATeNIbHOCTA C UCMO/b30BAHWEM U3MEPUTENbHBIX YCTPONCTB 1 1abopaTopHOro 060pyL0BaHus;

peLlaTb pacyéTHble 3ajauu C ABHO 3afaHHON (PU3NYECKON MOLENbIO, UCMONb3YS (DU3NYECKME 3aKOHbI Y MPUHLMMBI, HA OCHOBE aHasm3a yCnoBus
3afaun BblOMpaTb (PU3NYECKYD MOfESb, BbIAENATb (DU3NYECKME BENNYUUHBI U (DOPMYSibl, HEOOXOAMMbIE ANA eé pelleHus, NPOBOAUTL PacyéTbl u
OLeHMBaTb PeasibHOCTb MOYYEHHOr0 3HaYeHUSA (IN3NYECKOM BENNUMHBI;

pelaTb KayeCTBEHHble 3afayu: BbICTpamBaTb JIOTMYECKM HEMPOTUBOPEUMBYIO LEMOYKY PACCYXAEHWIn C OMopoM Ha W3Y4YeHHble 3aKOHHbI,
3aKOHOMEPHOCTU 1 (PU3NYECKIE AB/EHNS;



MCMO/b30BaTb MPU PELLEHNMN YYebBHbIX 3afa4 COBPEMEHHbIE MH(OPMALMOHHbIE TEXHONOTMN /18 NOUCKA, CTPYKTYPMPOBaHUS, NHTeprpeTaLum v
NpeAcTaB/ieHns y4ebHON 1 HayYHO-NONYNAPHOM UH(OPMALLMK, NOMYYEHHON U3 Pa3/INYHBIX UCTOYHMKOB, KPUTUYECKM aHA/IM3MPOBAThb MOTyYaemyto
NH(opMaLMIO;

OOBACHATL MPUHUMMBI LEACTBUA MallUuH, MPUOOPOB M TEXHUYECKWUX YCTPOMCTB, pas3nnyaTtb YCN0BUA KX 6e30MacHOro MCMosb30BaHUS B
MOBCEAHEBHOW YXXU3HW;

MPVBOANTL NPUMEPbI BKNaJa POCCUNCKMX U 3apYOeXHbIX YHEHBIX-(IU3NKOB B Pa3BUTHE HAYKK, B 0OBACHEHME MPOLLECCOB OKPYXKAKOLLEero mupa, B
pa3BUTUE TEXHUKUN N TEXHOSOMUI;

MCMNO/b30BaTb TEOPETUYECKMUE 3HAHMS MO (IU3MKE B MOBCELHEBHOMN XU3HW ANs obecrneyeHns 6e30MacHOCTV Mpu obpalleHun ¢ npubopamun u
TEXHWUYECKMMU YCTPOMCTBAMK, A4/11 COXPaHEHWS 3L0P0BbA U COBMIOAEHNA HOPM 3KOMIOTMYECKOT0 NMOBEAEHUS B OKPYXXatOLLEN cpee;

paboTaTb B rpyrne ¢ BbINOSHEHWUEM Pa3/IMYHbIX COLMabHbLIX POEN, MIaHNPoBaTb paboTy rpynmbl, paLMoHaIbHO pacnpesenisaTb 06583aHHOCTU U
M1aHNPOBAaTh AeATeNIbHOCTb B HECTaHAAPTHBIX CUTYALMAX, 8,eKBATHO OLLeHMBATb BK/aZ KXXA0r0 U3 yH4aCTHUKOB rPYMnbl B peLLleHne paccMaTpyBaeMoi

npo6nembl.
TEMATHYECKOE ILIAHUPOBAHHE
10 KJIACC

No HanmeHoBaHWe pa3fenios 1 TeM NPOrpamMmbl \ KonunuecTso yacos \ ANeKTpoHHbIE (LMKPOBLIE) 06pa3oBaTe/ibHbIe

n/n Bcero| KOHTpPO/bHbIE MpakTu4eckue PECYpChI

paboThl paboTbl
Pazjiesn 1. ®U3UKA U METO/Ibl HAYYHOT'O ITO3HAHUS |
1.1 |/®u3nka n meTogbl HayuHOro NosHaHws | 2 | [ |Bu6nnoteka LIOK hitps://m.edsoo.ru/7f41bf72 |
Toro no pasgeny | 2 | |
IPazzen 2. MEXAHUKA |
2.1 |KuHematuka | 5 | [ IBu6nmoteka LIOK hitps://m.edsoo.ru/7f41bf72 |
2.2 ||anHammka L7 [ |Bu6nnoteka LIOK https://m.edsoo.ru/7f41bf72 |
2.3 |[3aKoHbI coxpareHns B MexaHuke | 6 | 1 [ 1 |Bu6nnoteka LIOK hitps://m.edsoo.ru/7f41bf72 |
Toro no pasgeny | 18 | |
‘Pa?.IleJI 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUHAMUKA ‘
3.1 |OcHoBbI MOnekynsipHO-KMHeTMYecKoli Teopun | 9 | [ 1 |Bu6nmoteka LIOK hitps://m.eds0o.ru/7f41bf72 |
3.2 |OcHoBbI TepMOgMHaMUKY | 10 | 1 [ |Bu6nmnoteka LIOK hitps://m.eds0o.ru/7f41bf72 |
3.3 ||ArperatHble COCTOAHMA BeLlecTBa. Pa3oBble 5 Bubnnoteka LIOK https://m.edsoo.ru/7f41bf72
nepexogpl

Toro no pasgeny | 24 |
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Ne HavmeHoBaHMe pa3fenos 1 Tem NporpaMmbl \ KonnyecTBo yacos \ AneKTpOoHHbIe (LM(poBbIe) 06pa3oBaTe/bHbIe
n/n Bcero| KOHTpPO/bHbIE MpakTuyeckue PECYpChI
paboThbl paboTbl
Pasnien 4. DJIEKTPOJIMHAMUKA |
4.1 |anextpoctatuka | 10 | [ 1 |Bu6nmnoteka LIOK hitps://m.eds0o.ru/7f41bf72 |
4.2  |MOCTOSAHHBIA 3NeKTPUYECKUIA TOK. TOKM B 12 1 Bubnnoteka LLOK https://m.edsoo.ru/7f41bf72
pasNMyHbIX cpegax
Toro no pasgeny | 22 | |
|PesepsHoe Bpems I 2 | [ [ |
(OBLLEE KOJIMYECTBO YACOB MO MPOTPAMME | 68 | 3 [ 3 [ |
11 KJIACC
Ne ||HammeHOoBaHWe pa3fesnioB v TeM NPOrpammbl \ Konunyectso yacos ANeKTpoHHbIe (LMhpPOBbIE) 06pa3oBaTe/ibHble
n/n Bcero||  KOHTponbHble MpaKTuyeckue Pecypcel
paboThbl paboThbl
Pazzien 1. DJIEKTPOJIMHAMMUKA |
1.1 ||[MarHuTHOe none. SNeKTPOMarHUTHas 11 1 3 Bubnnoteka LLOK https://m.edsoo.ru/7f41c97c
MHAYKUMA
Toro no pasgeny | 11 | |
Paznexn 2. KOJJEBAHUSA ¥ BOJIHBI |
2.1 |MexaHun4ecKue 1 3N1eKTPOMarHUTHbIe 9 1 bubnnoteka LIOK https://m.edsoo.ru/7f41c97c
KonebaHus
2.2 ||MexaHuueckue 1 anekTpomarHMTHble BonHbI| 5 | 1 [ [Br6nmoTeka LIOK https:/m.edsoo.ru/7f41c97c |
2.3 |ontuka | 10 | [ 3 |Bu6motexa LIOK https://m.edsoo.ru/7f41c97c |
\I/IToro no paspgeny H 24 H \
|

‘Pamen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 ||OcHoBbI CneLyanbHON Teopun 4 1

OTHOCUTENBHOCTU

Bubnnoteka LLOK https://m.edsoo.ru/7f41c97c
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Ne |HaumeHoBaHwe paspenos 1 Tem nporpaMmbI | KonuyecTso Yacos 3neKTPOHHbIe (LMhpPOBbIE) 06pasoBaTe/bHbIE
n/n Bcero||  KoHTponbHble MpakTuyeckme PECypCh
paboTbl paboTbl

Toro no pasgeny | 4 | |
Pazies 4. KBAHTOBASI ®U3UKA |
4.1 ||3nemeHTbI KBaHTOBOI OMTHKN | 6 | [ IBu6nmoTeka LIOK https:/m.edsoo.ru/7f41c97c |
4.2 |CTpoeHue aToma | 4 | [ |Bu6motexa LIOK https://m.edsoo.ru/7f41c97c |
4.3 | AtomHoe sapo | 5 | [ |Bu6nmotexa LIOK https://m.edsoo.ru/7f41c97c |
Toro no pasgeny | 15 | |
Pazjiesn 5. SJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU |
5.1 ||3nemenTbl actpoHomun n actpodmsukn || 7 | 1 [ [Br6nmoTeka LIOK https:/m.edsoo.ru/7f41c97c |
\I/IToro no pasgeny H 7 H \
Pasies 6. OGOBIIAIOLIEE IIOBTOPEHUE |
6.1 | O606watowiee nosTOpEHME | 4 | [ IBu6motexa LIOK https://m.edsoo.ru/7f41c97c |
Toro no pasgeny | 4 | |
PesepBHoe Bpems | 3 | [ [ |
OBLUEE KOJIMYECTBO HWACOB MO 68 4 7

MPOIrPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnyecTtso 4acos \ Jata DNEeKTPOHHbIe LMDPoBbIe
paboThl paboThl
1 | Pu3nka — Hayka o npupoge. HayyHble MeTOAbl MO3HAHNA 1 bubnunoteka LIOK
OKpYXXaroLero mupa https://m.edsoo.ru/ff0c32e2
2 ||Ponb 1 mecTo m3nKn B hopMMpPOBaHMN COBPEMEHHOM 1 bubnunoteka LIOK
Hay4HOW KapTWHbI MUPa, B MPaKTUYEeCKOW AeATeNbHOCTH https://m.edsoo.ru/ff0c33e6
nogen
3 ||MexaHun4eckoe aBmxeHne. OTHOCUTENbHOCTb 1 bubnunoteka LIOK
MexXaHM4ecKoro ABveHus. MNepemeLleHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue
4 |[PaBHOMEpPHOE NPSAIMONNHEHOE ABMKEHNE 1 bubnunoteka LIOK
https://m.edsoo.ru/ff0c3620
5 ||PaBHOYCKOpPEHHOE NPSAMOIMHENHOE [ABUXKEHME 1 bubnunoteka LIOK
https://m.edsoo.ru/ff0c372e
6 ||CBobGOAHOE NafieHne. YCKOopeHme CBOGOAHOrO NajeHuns 1 bnbnmoteka LIOK
https://m.edsoo.ru/ff0c39cc
7 ||KpuBOnMHenHOe ABMXEHWE. [IBMKEHWe MaTepUanbHOM ToUKN|| 1 Bubnnoteka LLOK
MO OKPYXXHOCTW https://m.edsoo.ru/ffOc3ada
8 |[MpuHUMN oTHOCUTeNbHOCTY Manunes. VHepumanbHble 1 bubnunoteka LIOK
cucTeMbl oTcyeTa. MepBblil 3aKkoH HblOTOHa https://m.edsoo.ru/ff0c3be8
9 |Macca Tena. Cuna. MpuHYmMn cynepnosuyumn cun. Bropoli 1 bubnunoteka LIOK
3aKOH HbloTOHa 4N1s MaTepuasibHOM TOUKM https://m.edsoo.ru/ffOc3be8
10 | TpeTwii 3aKOH HblOTOHa Ans MaTepuasibHbIX TOYEK 1 Bubnmoteka LLOK
https://m.edsoo.ru/ffOc3be8
11 |3aKoH BcemmpHOro TAroteHns. Cuna Taxectu. Nepsas 1 bubnunoteka LIOK
KOCMMYecKas CKOpOCTb https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctn. 3akoH 'yKa. Bec Tena 1 bubnunoteka LIOK
https://m.edsoo.ru/ff0c3e18
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Ne Tema ypoka KonnyecTtBo Yacos Hata ONeKTPOHHbIE UNPPOoBbIe
paboThbl paboThl

13 ||Cvna TpeHuns. KoathduumeHT TpeHmsa. Cuna conpoTuBEHUS 1 bubnunoteka LIOK
NP ABMXXEHWW TeNa B XXUAKOCTU UK rase https://m.edsoo.ru/ffOc3f76

14 |[MocTynaTtenbHOe 1 BpaLlaTe/ibHoe ABMXeHWE abCOMHTHO 1 bubnunoteka LIOK
TBEPLOro Tenia. MOMeHT cusbl. Mneyo cunbl. Ycnosus https://m.edsoo.ru/ffOc41a6
paBHOBecUs TBEPLOro Tena

15 | AMnynbCc maTepranbHOM TOUKKM, CUCTEMbI MaTepuasibHbIX 1 bubnunoteka LIOK
ToYeK. VIMnynbC cunbl. 3aKOH COXpaHeHNs UMMynbea. https://m.edsoo.ru/ff0c43d6
PeakTVBHOe ABWXEHNE

16 |PaboTa 1 MOWHOCTL CUbl. KnHeTuyeckas aHeprus 1 bubnunoteka LIOK
MaTepuanbHO TOUKN. Teopema 06 N3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOWN 3Heprum

17 |[MNoTeHumnanbHaa aHeprud. NoTeHunanbHaa aHeprusa ynpyro 1 Bubnmoteka LLIOK
AehopMmnpoBaHHOM NPYXXMHbI. MoTeHUManbHasa sHeprus Tena https://m.edsoo.ru/ff0c461a
BOM3M NOBEPXHOCTM 3em/n

18 |MoTeHuManbHbIE N HENOTEHUMaNbHBIE CUMbl. CBA3b PaboThl 1 bubnunoteka LIOK
HeNnoTeHLMaNIbHbIX CUM C U3MEHEHNEM MEXaHNYeCKOM https://m.edsoo.ru/ff0c478c
3HEPrumM cUCTeMbl Ten. 3aKOH COXPaHeHMst MexaHUYeCcKoi
3Heprum

19 |labopaTopHas paboTa «MccnefoBaHne CBA3M paboThbl Cubl C|| 1 1
M3MEHEHVEM MEXaHNYECKOIN SHeprum Tena Ha npumMepe
PaCTSHXKEHMNS NPYXXUHbI»

20 ||[KoHTponbHas paboTa no TeMe «KnHematmka. JuHamuka. 1 1 Bubnmoteka LIOK
3aKOHbI COXPaHeHUs B MEXaHWKe» https://m.edsoo.ru/ff0c4b74

21 ||OCHOBHbIE NOMIOXEHWNS MOMEKYNAPHO-KUHETUYECKOM Teopun. || 1 Bubnmoteka LLOK
BpoyHoBCcKoe ABvKeHue. Anddy3ns https://m.edsoo.ru/ffOc4dc2

22 | XapakTep ABWXXEHUS 1 B3aUMOAENCTBUS YacTuL, BELLIECTBA. 1
Mogenn CTPOeHNs raso., XUAKOCTEN U TBEPAbIX TeN

23 ||Macca monekyn. KonnyecTtso BelecTsa. [locToAaHHas 1

ABoragpo
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Ne Tema ypoka KonnyecTtBo Yacos \ Hata ONeKTPOHHbIE UNPPOoBbIe
paboThbl paboThl
24 | Tennosoe paBHOBecKe. Temnepartypa v eé nsmepeHue. 1
LLikana Temnepatyp Lienbcus
25 |WpeanbHblii ra3 B MKT. OcHOBHOe ypaBHeHe MKT 1 bubnunoteka LIOK
https://m.edsoo.ru/ffOc4fde
26 ||AbcontoTHaa TeMnepartypa Kak Mepa CpefHel KUHeTuYeckom || 1 Bubnmoteka LLIOK
3Heprun ABMXeHUs MONeKyn. YpaBHeHne MeHeneesa- https://m.edsoo.ru/ff0c511e
KnanelipoHa
\27 HSaKOH HanbToHa. ["a30Bble 3aKOHbI H H H H H
28 |NNabopatopHas paboTa «l/ccnegoBaHune 3aBUCUMOCTU MEXAY 1
napameTpamu COCTOAHMSA Pa3peXKeHHOro rasa»
29 |M3onpouecchl B naeansHOM rase u Ux rpagmyeckoe 1 bubnunoteka LIOK
npesacTas/ieHve https://m.edsoo.ru/ff0c570e
30 ||BHYTpeHHSS 3Heprus TepMOAMHAMUYECKOM CUCTEMbI U 1 bubnunoteka LIOK
cnocobbl e€ n3meHeHms. KonnyecTso TennoTsl 1 paboTa. https://m.edsoo.ru/ff0c5952
BHYTpeHHAS sHeprna o4HOAaTOMHOr0 NaeanbHOro rasa
31 |Buabl Tennonepefayn 1 bubnunoteka LIOK
https://m.edsoo.ru/ff0c5c36
32 | YpenbHasa TensioéMKOCTb BelllecTBa. KonmMyecTso TensioThl 1 bnonmoteka LIOK
npu Tennonepegaye. AamabaTHbIii npoLecc https://m.edsoo.ru/ff0c5c36
33 ||[[epBblii 3aKOH TEPMOANHAMUKM 1 €r0 NPUMEHEHME K 1 bubnunoteka LIOK
nsonpoueccam https://m.edsoo.ru/ffOc5efc
34 |HeobpaTMMOCTb NPOLIECCOB B Npupoae. BTopoli 3akoH 1 bubnunoteka LIOK
TePMOANHAMUKN https://m.edsoo.ru/ff0c6230
35 |MpwuHumn geictems n KM, Ten10BoOM MallWHbI 1 bnbnmoteka LIOK
https://m.edsoo.ru/ff0c600a
36 ||Lkn KapHo v ero KMA | 1| [ [ [
37 |[9Kkonornueckue npobnembl TenoaHepreTHKM | 1| [ [ [
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Ne Tema ypoka KonnyecTtBo Yacos \ Hata ONeKTPOHHbIE UNPPOoBbIe
paboThbl paboThl
38 ||O6o6watoLmin ypok «MonekynsipHast ¢msmka. OCHOBB! 1 Bubnmoteka LIOK
TEePMOAMHAMUKN» https://m.edsoo.ru/ff0c6938
39 ||[KoHTponbHas paboTa no Teme «MonekynspHas usmka. 1 1 Bubnmoteka LLIOK
OCHOBbI TEPMONHAMUKN» https://m.edsoo.ru/ff0c6a50
40 |Mapoobpa3oBaHue N KOHAeHcaums. icnapeHne 1 KuneHve 1 bubnunoteka LIOK
https://m.edsoo.ru/ff0c63b6
41 |/ABCOMOTHasA N OTHOCUTENbHASA BIAXKHOCTb BO3AYXa. 1 Brubnnoteka LLIOK
HacbILLeHHbI Nap https://m.edsoo.ru/ff0c64d8
42 | Téppaoe Teno. Kpuctannmyeckume n amopdHble Tena. 1 bubnunoteka LIOK
AHM30TPOMMA CBOMCTB KPUCTANINOB. XXNAKME KPUCTaN b, https://m.edsoo.ru/ff0c65f0
CoBpeMeHHble MaTepuasbl
43 |MnaBneHve 1 Kpuctannmnsauus. Y aenoHaa Tennora 1 bubnunoteka LIOK
nnaeneHus. Cyénumaums https://m.edsoo.ru/ff0c6708
44 |YpaBHeHWe TenioBoro 6anaHca 1 bubnunoteka LIOK
https://m.edsoo.ru/ff0c6820
45 || 9neKTpmsaunsa Ten. dNeKTpUYecKnii 3apsa. [sa suga 1 bubnunoteka LIOK
3N1EKTPUYECKUX 3apsa0B https://m.edsoo.ru/ffOc6bcc
46 |MpoBOAHUKMK, AN3NEKTPUKN 1 NONYNPOBOAHUKN. 3aKOH 1 bubnunoteka LIOK
COXPaHEeHNs 3NeKTPUYECKOro 3apsia https://m.edsoo.ru/ffOc6bcc
47 |B3anmopeiicTaue 3apsaaoB. 3akoH KynoHa. ToYeuyHbIit 1 bubnunoteka LIOK
ANEKTPUYECKUIA 3apsj, https://m.edsoo.ru/ffOc6ce4
48 |[Hanps»XéHHOCTb 3/1EKTpMYEecKoro nons. MNpuHumn 1 bubnunoteka LIOK
CYNeprno3vLmm 3NeKTPUYECKUX NONei. JIMHUK https://m.edsoo.ru/ffOc6df2
HanpPs>KEHHOCTU
49 |PaboTa cvn aneKTpocTaTMyeckoro nons. MoTteHuman. 1 bubnunoteka LIOK
Pa3HOCTb MOTEHLMAMOB https://m.edsoo.ru/ff0c6f00
50 |MNpOBOAHVKN N AN3NEKTPUKK B 3NEKTPOCTAaTUYECKOM MOJe. 1 bubnunoteka LIOK

[AnaneKTpunyeckast NPOHNLIAEMOCTb

https://m.edsoo.ru/ff0c7018
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Ne Tema ypoka KonnyecTtBo Yacos Hata ONeKTPOHHbIE UNPPOoBbIe
paboThbl paboThl
51 || 9nekTpoémKocTb. KoHaeHcaTop 1 bubnunoteka LIOK
https://m.edsoo.ru/ff0c7126
52 || 9NeKTPOEMKOCTb NIOCKOro KOHAeHcaTopa. SHeprua 1 bubnunoteka LIOK
3apPSXKEHHOr0 KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
53 ||/lTabopaTopHas paboTa "M3mepeHue 31eKTPOEMKOCTM 1 1
KOHAeHcaTopa"
54 |MpvHUMN eACTBMS 1 NPUMEHEHWE KOHAEHCATOPOB, 1
KONMPOBa/IbHOT 0 annapara, CTPYMNHOro NpUHTepa.
AneKTpocTaTnyeckas 3awmTa. 3a3emeHne 31eKTponproéopos
55 || 9neKTpuyecKuii TOK, yCNOBMS €ro CyLLECTBOBaHMS. 1
MocTosiHHBIN TOK. Cuna Toka. HanpseHue.
ConpoTtueneHuve. 3akoH Oma Ans yyacTka Lenu
56 |[lNocneposaTensHOe, NapanienbHoe, CMellaHHoe coenHeHne || 1 bubnunoteka LIOK
MPOBOAHUKOB. JTabopaTopHas paboTa «3yyeHue https://m.edsoo.ru/ffOc74f0
CMeLLaHHOr 0 CoeAVHEHUNSA Pe3NCTOPOB»
57 ||PaboTa M MOLLHOCTb 3/IEKTPUYECKOr0 TOKa. 3aKoH [Koyns- 1 bubnunoteka LIOK
JNeHua https://m.edsoo.ru/ff0c7838
58 |3akoH Oma Ans NOMHOW (3aMKHYTO) 3NEKTPUYECKON LIENMN. 1 bubnunoteka LIOK
KopoTkoe 3amblkaHue. JlabopaTopHas paboTa «l/13mepeHne https://m.edsoo.ru/ff0c7ae0
3C NCTOYHUKA TOKa U ero BHYTPEHHero ConpoTUB/IEHUA»
59 ||9neKTpoHHasA NPOBOAMMOCTb TBEPALIX META/N/IOB. 1
3aBMCUMOCTb COMPOTUB/IEHNS METa/I/I0B OT TEMMeEpPATypbI.
CBepxnpoBoAUMOCTb
60 | DNeKTpUYecKmnin ToK B Bakyyme. CBOICTBA 3NIEKTPOHHbIX 1
My4yKoB
61 |[MonynpoBOAHMKMN, X COBCTBEHHASA U MPUMECHaS 1 bubnunoteka LIOK

NpoBOAMMOCTb. CBOICTBA p—N-Nepexoja.
MonynpoBoAHNKOBbIE MPUGOPbI

https://m.edsoo.ru/ffOc84ae
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Ne Tema ypoka KonnyecTtBo Yacos \ Hata ONeKTPOHHbIE UNPPOoBbIe
paboThbl paboThl
62 || 9NeKTPUYECKMn TOK B pacTBOpax M pacnnaBax 1 bubnunoteka LIOK
3N1EKTPONNTOB. DNEKTPOIMTUYECKAS AnCCoLMaLns. https://m.edsoo.ru/ff0c82ba
DNeKTponus
63 | OneKTpnyecKnii ToK B razax. CaMoCTOSTENbHbIV U 1 bubnunoteka LIOK
HecaMoCToATE/bHbIA pa3psag. MonHus. MNnasva https://m.edsoo.ru/ffOc84ae
64 | 9nekTpuyeckme Npubopbl U YCTPOMCTBA U UX MPaKTUYECKOoe 1 bubnunoteka LIOK
npumeHeHme. MNpaBuna TeXHUKK 6e30MnacHOCTU https://m.edsoo.ru/ff0c86fc
65 |O606LWaoLWwmii ypoK «3neKTpoanHaMmKar» 1 Bubnmoteka LIOK
https://m.edsoo.ru/ff0c88be
66 |KoHTposibHas paboTa no TeMe «3INeKTpocTaThKa. 1 1 bubnunoteka LIOK
MOCTOSAHHBIA 3NEKTPUYECKMIA TOK. TOKWN B PasINUHbIX https://m.edsoo.ru/ffOc8a8a
cpepax»
67 |Pe3epBHbIli ypoK. KOHTponbHas paboTa rno Teme 1 bubnunoteka LIOK
"OneKkTpogMHamMmKa" https://m.edsoo.ru/ff0c8c56
68 ||Pe3epBHbIli ypok. O606LatoLwmii ypok no temam 10 knacca 1 Bubnmoteka LIOK
https://m.edsoo.ru/ffOc8f6c
IOBLLEE KOJIMYECTBO YACOB MO MNPOrPAMME | 68 | 3 [ 3 [
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11 KJIACC

Ne Tema ypoka KonnyecTtso yacos \ [ata DNEeKTPOHHbIE LMKPOoBbIe
paboTbl paboThl
1 |[I1OCTOSIHHbIE MarHUTbI U UX B3aUMoencTane. MarHnTHoe 1 Bubnunoteka LIOK
none. BeKTop MarHMTHOW UHAYKLUMW. JIMHUW MarHUTHOM https://m.edsoo.ru/ff0c9778
NHAYKUMM
2 |MarHuTHoe none NPoBOAHMKa C TOKOM. OnbIT IpcTesa. 1 Bubnmoteka LLOK
B3avmMopeicTeme NPoBOAHMKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 | /labopaTopHas paboTa «M3yyeHne MarHUTHOroO MO KaTywkuy || 1 1 Bubnnoteka LLOK
C TOKOM>» https://m.edsoo.ru/ff0c98fe
4 ||[delicTBME MarHWTHOrO Mo Ha NPOBOAHNMK C TOKOM. Cuna 1 1 Bubnmoteka LIOK
Amnepa. JlabopaTopHas paboTa «l/ccnefoBaHmne aencTems https://m.edsoo.ru/ff0c9ac0
NMOCTOSAHHOrO MarHMTa Ha pamKy ¢ TOKOM>»
5 |[deiCTBME MarHUTHOIO MO/ Ha ABUXKYLLYHOCS 3apSXKEHHYHO 1 bubnunoteka LIOK
yacTtuuy. Cvna JlopeHua. Pabota cusbl JTopeHua https://m.edsoo.ru/ff0c9df4
6 ||[9nekTpomarHuUTHas HAYKUMA. MOTOK BEKTOpa MarHUTHOM 1
NHAYKUMK. SAC MHAYKUMN. 3aKOH 3N1eKTPOMarHUTHOM
NHOYKUnn dapagen
7 |[NabopaTopHas paboTa «lccnegoBaHme SBNeHNS 1 1 Bubnnoteka LLOK
3NEKTPOMAarHUTHON UHAYKLMN>» https://m.edsoo.ru/ff0cal50
8 ||MIHAYKTMBHOCTL. fABNeHMe camoHaykumn. 34C 1 Bubnnoteka LIOK
CaMOVHAYKUNWN. DHEPTrNA MarHUTHOIO MO KaTyLKN C TOKOM. https://m.edsoo.ru/ff0ca600
SNeKTpoMarHUTHOe nose
9 ||TexHWYeCKMe YCTPOICTBA N UX MPUMEHEHNME: NOCTOSAHHbIE 1
MarHuTbl, 3/IEKTPOMArHUTbI, 3N1eKTPOABUraTesb, yCKOpUTENn
3MIEMEHTaPHbIX YacTuL, MHAYKLUMOHHAA neyb
10 ||O6o6watoLmin ypok «MarHmTHOe none. INeKTpoMarHUTHas 1 Bubnmoteka LLOK
NHAYKLMS» https://m.edsoo.ru/ffOcab82
11 ||[KoHTponbHas paboTa no Teme «MarHUTHOE roJie. 1 1 Bubnnoteka LLOK
ANeKTPOMarHUTHas UHAYKLMA» https://m.edsoo.ru/ffOcad58
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Ne Tema ypoka KonnyecTso 4acoB \ Jata ANeKTPOHHbIE LUNPPOBbIe
paboTbl paboThbl

12 ||CB06GOAHbIE MEXaHMYeCKME KonebaHus. MapMOHUYecKme 1 Bubnunoteka LIOK
KonebaHusi. Y paBHeHMe rapMOHUYECKNX KonebaHWiA. https://m.edsoo.ru/ffOcaf06
lNpeBpaLLeHne aHeprum

13 |/labopaTopHas paboTa «/ccnenosaHue 3aBucMMoCTy nepmoga | 1 1
MaJlbIX KONebaHui rpysa Ha HATW OT [J/IMHbI HATU U Macchbl
rpysa»

14 ||[Koneb6aTtenbHblil KOHTYP. CBOGOAHbLIE 3NEKTPOMArHUTHbIE 1 Bubnunoteka LIOK
KonebaHus B naeanbHOM KonebaTelbHOM KOHTYpe. AHanorus https://m.edsoo.ru/ff0cb820
MeXAYy MeXaHUYeCKMMU 1 3N1eKTPOMarHUTHbIMU KonebaHnAaMu

15 ||[®opmyna TomcoHa. 3aKOH COXpaHeHUsA 3HEPTUN B NaealbHOM 1 Bubnmnoteka LIOK
KonebaTeNbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4

16 |lMpeacTaBneHne 0 3aTyxatowmx KoebaHusx. BoIHYXaeHHble 1 Bubnmnoteka LIOK
MexaHn4yeckme KonebaHus. Pe3oHaHC. BbIHYXX/AEHHbIE https://m.edsoo.ru/ff0cbb86
3/1IEKTPOMArHUTHble KonebaHus

17 |[MepemeHHbI TOK. CUHYCOMAaNbHbIA NEPEMEHHBIN TOK. 1 Bubnmnoteka LIOK
MoLLHOCTb MepeMeHHOro Toka. AMMNANTYLHOE U https://m.edsoo.ru/ffOcbd34
[eCTBYIOLLEe 3HAYEHMe CU/Tbl TOKA U HaMpsiXKeHNs

18 |[TpaHcdopmatop. Mpon3BoACTBO, Nepedaya 1 NoTpedneHne 1
3NIeKTPUYECKOI 3Heprum

19 |YCTpOICTBO M NpaKTUYECKOe NPUMEHEHNE 3MIEKTPUYECKOTO 1 Bubnmnoteka LIOK
3BOHKa, reHepaTopa NepeMeHHOro ToKa, MHWIA https://m.edsoo.ru/ff0cc324
aneKTponepeaay

20 |[9K0N0rnyeckme puckm npuv NPon3BOACTBE 3N1EKTPOIHEPT UK. 1
KynbTypa 1ncrnonb3oBaHns 3M1eKTPO3IHEPT N B NOBCELHEBHON
XKU3HN

21 |[MexaHn4ecKue BO/HbI, YC/I0BMA pacnpocTpaHeHus. [Nepnog. 1 Bubnunoteka LIOK

CKOpOCTb pacnpocTpaHeHUs 1 AMHa BOMHbI. [lonepeyHble 1
Npoao/ibHbIE BOJTHbI

https://m.edsoo.ru/ffOccab4
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Ne Tema ypoka KonnyecTso 4acoB \ Jata ANeKTPOHHbIE LUNPPOBbIe
paboTbl paboThbl
22 ||3ByK. CKOpOCTb 3BYKa. [[POMKOCTb 3BYKa. BbicOoTa TOHa. 1 Bubnunoteka LIOK
Temb6p 3ByKa https://m.edsoo.ru/ffOcccOc
23 || OneKTpomMarHUTHbIE BOJHbI, UX CBOMCTBA U CKOPOCTb. LLIKana 1 bubnunoteka LIOK
3/IEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 |MpuHUMNBLI PaSMOCBA3N U TeNleBUAEHUS. Pa3BUTUE CPeACTB 1
cBA3n. Paguonokauus
25 ||[KoHTponbHas pabota «KonebaHus 1 BOSIHbI» 1 1 Bubnmoteka LLOK
https://m.edsoo.ru/ffOcc6f8
26 ||MpsMONIMHeHOe pacnpoCcTpaHeHNe CBeTa B OHOPOAHOM 1 Bubnunoteka LIOK
cpefe. TOYeUHbIn MICTOYHMK CBeTa. Jlyd cBeTa https://m.edsoo.ru/ff0cd350
27 ||OTpaxkeHMe cBeTa. 3aKOHbI OTpaXkeHUs cBeTa. [locTpoeHue 1 Bubnunoteka LIOK
1300paXXeHNI B NIOCKOM 3epKase https://m.edsoo.ru/ffOcd4e0
28 |[MpenomneHve ceeTa. MonHOe BHYTPeHHee OTpaXkeHMe. 1 Bubnnoteka LIOK
MpefenbHbIA Yron NoaHOro BHYTPEHHEr0 OTPaXKeHNS https://m.edsoo.ru/ff0cd7f6
29 ||/TabopaTopHas paboTa «/3mepeHme NnokasaTens npenomneHns | 1 1 Bubnmoteka LLOK
CTekna» https://m.edsoo.ru/ffOcd67a
30 |/InH3bI. MocTpoeHne N306paXKeHW B NnH3e. PopMyna TOHKOM || 1 bubnunoteka LIOK
NNH3bI. YBENNYEHWE NINH3bI https://m.edsoo.ru/ffOcddle
31 |/labopaTopHas paboTa «/ccnegoBaHve CBOMCTB N306paxkeHni | 1 1
B JINH3aX»
32 | Ouncnepcuns ceeTa. CNoxXHbIA cocTaB 6en10ro ceeTa. Liger. 1 1
JlabopaTopHas pab6oTta «HabnogeHne gucnepcum ceeTa»
33 |HTepdepeHums cBeTa. Qudpakums ceeta. JugpakumoHHas 1 Bubnunoteka LIOK
peLéTka https://m.edsoo.ru/ffOced22
34 |[[Monepe4yHOCTL CBETOBLIX BOJH. onapu3auns ceeta 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTuyeckve npubopbl 1 YCTPOINCTBA U YCNOBUSA UX 1

6e3ornacHoro NPUMEHEHNA
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Ne Tema ypoka KonnyecTso 4acoB \ Jata ANeKTPOHHbIE LUNPPOBbIe
paboTbl paboThbl
36 |"paHuLbl MPUMEHMMOCTI KNAaCCUYECKOW MEXaHMKMN. 1 Bubnunoteka LIOK
MocTynatbl cneyuanbHO TeOpMN OTHOCUTENIbHOCTY https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTbL OAHOBPEMEHHOCTU. 3aMej/1eHNe BpemMeHn n | 1 bubnunoteka LIOK
COKpaLLeH1e 4MHbI https://m.edsoo.ru/ffOcfa42
38 | 3Heprus n umnynbC PensTMBUCTCKOW YacTuLbl. CBA3b Macchl 1 Bubnnoteka LIOK
C SHEpPruen N NMMNynbCOM. JHEPrus NoKos https://m.edsoo.ru/ffOcfc68
39 |KoHTponbHasa paboTa «OnTmka. OCHOBbLI CneynanbHon Teopumn | 1 1 Bubnmoteka LLOK
OTHOCUTE/IbHOCTU» https://m.edsoo.ru/ffOcf6f0
40 ||[®oToHbI. Dopmyna MnaHka. AHeprua nu UMNynbC PoToHa 1 Bubnunoteka LIOK
https://m.edsoo.ru/ffOcfel6
41 ||OTKpbITUE U UccnefoBaHne hoToaddekTa. OnbiThl A. T 1 Bubnunoteka LIOK
CronetoBa https://m.edsoo.ru/ffOcffc4
42 |[3aKoHbI (hoTO3PeKTa. YpaBHeHNe DMHLITERHA 415 1 Bubnnoteka LLOK
(hoToathekTa. «KpacHas rpaHunLa» goToaddekTa https://m.edsoo.ru/ff0d015e
43 |[OaBneHue ceeTta. OnbIThl 1. H. JlebegeBa. Xummnyeckoe 1 Bubnunoteka LIOK
[eicTBMe cBeTa https://m.edsoo.ru/ff0d04a6
44 | TexXHNYeCKMe YyCTPOMCTBA 1 NPaKTUYECKOE MPUMEHEHME: 1
(hoTO3N1eMEHT, POTOAATUMK, COMHEYHasA baTapes, CBETOAMOL
45 |[PeLueHwve 3aaa4 No TeMe «DNeMEHTbI KBAHTOBOM ONTUKM» 1 Bubnmnoteka LIOK
https://m.edsoo.ru/ff0d0302
46 |[Mogenb atoma TomcoHa. OnbITbl Pe3epopaa no paccesHuto 1 Bubnunoteka LIOK
a-yactuy,. MNMnaHeTapHas MOAeNb aTtoma https://m.edsoo.ru/ff0d091a
47 |Moctynatbl bopa 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0dOafa
48 (I3nyyeHue 1 nornowieHve (hoTOHOB NPWU Nepexo/e atoma ¢ 1 Bubnunoteka LIOK

O[IHOTO YPOBHS 3HEPr U Ha APYroii. Bkl CreKTpoB

https://m.edsoo.ru/ffOdOafa
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Ne Tema ypoka KonnyecTso 4acoB \ Jata ANeKTPOHHbIE LUNPPOBbIe
paboTbl paboThbl

49 (BonHoBble cBOWCTBA YacTuL. BonHbl ge bpoiins. 1 Bubnunoteka LIOK
KopnycKynsipHo-BONHOBOM ayann3Mm. COHTaHHOE W https://m.edsoo.ru/ff0d0ca8
BbIHYX/IEHHOE U3NTyYeHmne

50 |OTKpbITVE pagnoakTMBHOCTM. OnbIThl Pe3epdopaa no 1 Bubnnoteka LLOK
orpefeneHnIo cocTaBa PagMoakTUBHOIO U3NyYeHUs https://m.edsoo.ru/ff0d0fd2

51 |CeoiicTBa anb(a-, 6eTa-, raMma-m3nyyeHus. BnmsHue 1
PaAN0aKTUBHOCTU Ha XXMBbIE OpraHu3Mbl

52 ||OTKpbITVE NPOTOHA U HelTpoHa. 3oTonbl. Anbha-pacnag. 1 Bubnmnoteka LIOK
ANEKTPOHHbIN 1 NO3UTPOHHBLIN 6eTa-pacnag. Mammva- https://m.edsoo.ru/ff0d1162
n3nyyeHmne

53 || OHeprua cBA3M HYK/OHOB B A4pe. ALepHble peakunn. 1 Bubnunoteka LIOK
FAnepHblii peakTop. Mpo6nemMbl, NePCNeKTHBbI, IKONOTrMYeCcKmne https://m.edsoo.ru/ff0d1356
acreKTbl ALePHOM 3HEPreTUKN

54 ||[9nemeHTapHble YacTuLbl. OTKPbITME NO3NTPOHA. MeTobl 1 Bubnmoteka LLOK
HabMOAEHNA 1 PErucTpaLmmn aneMeHTapHbIX YacTuy,. Kpyrnbii https://m.edsoo.ru/ff0d0e38
cTon «PyHaameHTabHble B3aMMOAENCTBUSA. EANHCTBO
(hr3nyecKoli KapTUHbI MUpa»

55 |Bug 3B€3aHOro Heba. Co3se3ams, apKue 38€3[bl, NnaHeTbl, NX 1
Buanmoe asmxkeHue. CoHeYHaa cuctema

56 ||ConHue. ConHeyHas aKTUBHOCTb. VICTOYHUMK 3Heprum ConHuya 1
N 3BE3[

57 ||3BE3Lbl, UX OCHOBHbIE XapaKTePUCTUKN. 3BE3bI MN1aBHOM 1
rocefosaresibHOCTU. BHYTpeHHee CTpoeHme 3BE34.
CoBpeMeHHbIe NpefCcTaBNEHNA O NMPOUCXOXAEHUN 1 3BOKOLUN
ConHua v 3Bé3g,

58 MneuHblin MyTb — Hala anakTuka. MonoxeHue n apmxkeHne || 1

ConHua B [Nanaktuke. [ManakTuky. YépHble Ablpbl B sapax
ranakTnK
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No TeMa ypoka | KonunuecTso yacos | Qfara SNeKTPOHHbIE LNHPOBbIE
paboTbl paboThbl
59 |(BceneHHast. PasberaHue ranaktuk. Teopust bonbluoro B3pbiga. || 1
PennkToBoe n3nyyeHne. MeTaraiakTuka
\60 \HepeLueHHble Npo6/ieMbl aCTPOHOMUM H H H H
61 ||KoHTponbHas paboTa «31emMeHTbl aCTPOHOMUN 1 1
acTpohun3NKn»
62 ||O606LaroLLMA YPOK. PONb PU3NKMA 1 aCTPOHOMMUM B 1
39KOHOMMYECKOW, TEXHONOMMYECKOIA, COLMAaNbHOM 1 3TUYECKOWA
cthepax LesaTeNIbHOCTH YenoBeka
63 ||O606LatoLLMIA YPOK. PONb 1 MECTO (PU3NKKN 1 aCTPOHOMUN B 1
COBPEMEHHO Hay4YHOW KapTVHe Mupa
64 ||O606LLaroLLMA YPOK. PONb I3NYECKO TeOpUM B 1
(hopMmpoBaHUM NpesCcTaBIeHNI O (PU3NYECKOW KapTrHe Mupa
65 |O6o6Latowumii ypok. MecTo hr3nyecKoin KapTuUHbI MUpa B 1
06LLEeM pALY COBPEMEHHbIX eCTECTBEHHO-HayYHbIX
npeLCcTaBNeHWA 0 Npupoae
66 |[Pe3epBHbIil YpoK. MarHMTHOe none. INeKTpoMarH1MTHas 1
NHAYKUNS
67 |[Pe3epBHbIii ypoK. OnTuka. OCHOBbI CNeumanbHON Teopum 1
OTHOCUTE/IbHOCTY
68 ||Pe3epHbIin ypok. KBaHTOBas u3nKa. NeMEHTbI aCTPOHOMUN 1 bubnmnoteka LIOK
N aCTPOIN3NKN https://m.edsoo.ru/ff0d1784
IOBLLEE KOJIMYECTBO YACOB MO MPOrPAMME | 68 | 4 [ 7 [
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