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INOACHUTEJIBHAA 3AIINCKA

Mporpamma no gm3rke 6a30BOro ypoBHA Ha YPOBHe CpeAHero o6Lero o6pasoBaHus
pa3paboTaHa Ha OCHOBE MONOXEHWI 1 TPebOBaHWIA K pe3y/bTaTamM OCBOEHUS OCHOBHOM
06pa3oBateNibHOI NporpaMMbl, NpeacTasneHHbIX B @TOC COO, a Takxke C Y4ETOM
(hefepanbHOM paboyein NPorpamMMbl BOCMMTaHUA U KOHLENUUM NpenogaBaHns y4ebHoro
npegmeta «Pusmka» B 06pasoBaTe/bHbIX OpraHusaumnax Poccminckoin ®egepaumu,
pean3yroLLMX OCHOBHbIe 06pa3oBaTe/ibHble NPOrpaMmbl.

CofepxxaHune nporpammbl Mo (n3nKe Hamnpas/ieHO Ha POPMUPOBaHME eCTECTBEHHO-
Hay4YHOI KapTuHbI Mrpa oby4atowmxca 10-11 knaccos npu 06ydeHnn nx gusnke Ha 6a3s0BOM
YPOBHe Ha OCHOBEe CUCTEMHO-AeATeNlbHOCTHOrO noaxoza. MNporpaMma no usmnke coOTBETCTBYET
Tpe6oBaHmsM @I OC COO K nnaHMpyembIM IMYHOCTHbIM, NPEAMETHbLIM U MeTanpeaMeTHbIM
pesynbTaTaM 00yYeHUs, a TaKXKe YUUTbIBAET HEOOXOAMMOCTb pean3aummn MexnpeameTHbIX
CBA3el (PU3NKU C eCTECTBEHHO-HAYUYHbIMMW Y4ebHbIMM NpeameTaMu. B Held onpesensatoTes
OCHOBHbIE LieNIn N3y4eHuns (hM3NKW Ha YPOBHE CpefHero obLlero obpasoBaHus, niaH1pyeMble
pe3y/nbTaTbl OCBOEHUSA Kypca (U3NKN: IMYHOCTHbIE, MeTanpeaMeTHbIe, NpeaMeTHble (Ha
6a30BOM YpOBHe).

Mporpamma no (u3rKe BKIKOYAET:

e NiaHVpyeMble pe3y/nbTaTbl OCBOEHUA Kypca (PM3MKM Ha 6a30BOM YPOBHE, B TOM YmMC/e

npeaMeTHbIE pe3y/bTaTbl M0 rofam 06y4eHus;

e coAepXKaHue y4yebHoro npeameTa «dusnka» no rogam 0oy4veHums.

®u3nKa Kak HayKa 0 Hanbosee 06LLMX 3aKOHAX NPUPOLbI, BbICTYMNas B KaYeCTBe y4eOHOro
npegmeTa B LUKOJE, BHOCUT CYLLECTBEHHbIV BKNag B CUCTEMY 3HaHUA 06 OKPY>KaroLLLEM MUPE.
LLIKONbHBIA KypC (hU3MKM — CUCTEMOOOPA3YIOLLMIA NS eCTECTBEHHO-HAYUHbIX YYeOHbIX
NpeaMeToB, NOCKO/bKY (IM31YECKNe 3aKOHbI N1eXKaT B OCHOBE MPOLLECCOB U ABMIEHNI, U3YYaeMbIX
XUMUeR, buonoruen, (nsnyeckomn reorpagnein n aCTpoHoOMMeNR. icnonb3oBaHne 1 akTUBHOE
NPUMeHeHWe (PU3NYECKNX 3HAHWIN ONpesensieT XapaKTep 1 pa3BuTMe pa3HO06pasHbIX
TEXHO/OIMIN B Chepe IHepreTMKm, TpaHCnopTa, OCBOEHMS KOCMOCA, NOMYyYeHUS HOBbIX
MaTepuanoB C 3afaHHbIMU CBOCTBaMM 1 Apyrux. M3yyeHme 3K BHOCUT OCHOBHOM BKNaj B
(hopMUpOBaHKVE eCTECTBEHHO-HAYUYHOW KapTuHbI MUpa 0byyatoLLmxcs, B (POPMUPOBaHUE YMEHWIA
MPUMEHATb HAaYYHbI METOZ NO3HAHWA NPW BbINOSHEHUN UMK YYEOHbBIX UCCNEeL0BaH WA,

B ocHOBY Kypca (pr3vKu Ans YPOBHS CpefHero o6Lero 06pasoBaHus NOMOXKeH psg Uaen,
KOTOpble MOXXHO paccMaTpmBaTh Kak MPUHLMIMbI ero NOCTPOEHMS.

Hoes yenocmuocmu. B COOTBETCTBUM C Hel KypC ABNAETCA NOrMYECKM 3aBEPLLEHHBIM, OH
COLEPXXUT MaTepman U3 BCex pasfenos (PU3MKK, BKIKOUAET Kak BOMPOChI KNACCUYECKON, Tak 1
COBPEMEHHOW (OU3UKMN.

Hoes eenepanusayuu. B COOTBETCTBUM C HEil MaTepran Kypca (n3nkn 06beuHEH BOKPYT
(h13nYecKnX Teopuin. BefyLimm B Kypce ABASETCA POPMUPOBaHME NPELCTaB/IEHN O
CTPYKTYPHbIX YPOBHSAX MaTepuu, BELLECTBE 1 Nose.

Hoes eymanumapuzayuu. E€ peannsaums npegnonaraet MCnosib3oBaHWe ryMaHUTapHOro
noTeHumana PU3NYeCKo HayKu, OCMbIC/IEHME CBA3N PasBUTUA (IM3NKW C pa3BUTNEM OOLLLECTBa,
a TaKXKe C MMPOBO33PEHYECKUMU, HPABCTBEHHBIMW 1 3KO/IOMMYECKMMI NPo6ieMamm.

Hoes npuxknaonou nanpasnennocmu. Kypc (OM3nKn npegnonaraet 3HaKOMCTBO C LUMPOKUM
KPYroM TEXHUYECKNX N TEXHOMOMMYECKUX NMPUIOXKEHNI N3YHEHHbIX TEOPUIA 1 3aKOHOB.

Hoes sxonoeusayuu pean3yeTcs MNOCPeACTBOM BBEAEHUS 3/EMEHTOB COfepyXaHus,
MOCBALLEHHBIX 3KO/IOrMYECKMM Npobsiemam COBPEMEHHOCTM, KOTOpble CBSi3aHbl C pa3BUTUEM



TEXHVKM 1 TEXHO/OMNIA, a TakXKe 06CYXeHNs Npo6sieM paLroHaibHOro NPUPOA0N0sb30BaHNS U
3KO/I0rnyeckor 6e3onacHoCTu.

CTepXHeBbIMU 3/ileMeHTamMy Kypca (M3NKM Ha YpOBHe cpefHero obuiero obpasoBaHus
ABNAOTCA (m3ndeckne Teopun (hopmypoBaHUE NPeLCTaBMEHWNIA O CTPYKTYpe MOCTPOEHUs
(hn3nyeckorn Teopuu, pPonu  (PyHAAMEHTaIbHbIX 3aKOHOB W MPUHUMMNOB B COBPEMEHHBIX
NpeacTaBneHnax 0 Npupofe, rpaHuLax NPUMEHMMOCTU TEOPWI, A1 OMUCAHUA eCTECTBEHHO-
HaYUHbIX SB/IEHWI W MPOLLECCOB).

CUCTEMHO-LeATeNIbHOCTHBIV NOAXO0Z B Kypce (hM3MKN peasin3yeTcs Npexze BCero 3a CUéT
OpraHm3aummn aKCnepuMeHTaIbHON AesTenbHOCTY 0byyatoLmxcs. [Ans 6a30BOro ypoBHs Kypca
(PU3NKWN — 3TO NCMOMNL30BAHNE CUCTEMbI (PPOHTA/IbHBIX KPAaTKOBPEMEHHbIX 3KCMEPVMEHTOB U
nabopaTopHbIX paboT, KOTopble B Nporpamme no guanke 06beAnHeHbI B 06LLMIA CINCOK
YUYEHMYECKMX NPaKTUYECKNX paboT. BblgeneHne B yka3zaHHOM nepeyHe nabopaTopHbIX paboT,
MPOBOAUMBIX 11 KOHTPO/IA M OLIEHKW, OCYLLIECTB/IAETCA YHaCTHKaMM 06pa3oBaTe/lbHOro
rnpoLiecca Ucxos U3 0CO6eHHOCTel NNaHUPOBAHMSA U OCHALLEHWS KabuHeTa pu3nku. Mpu aTom
obecreymBaeTcs 0B/afeHNe 00yyaoLWMMNCA YMEHUAMU NMPOBOANTL KOCBEHHbIE M3MEPEHNS,
nccnefoBaHWs 3aBUCMMOCTEN PU3NYECKMX BENIMUYMH 1 MOCTAHOBKY OMbITOB MO MPOBEPKE
NPes/IOKEHHbIX TUMOTES.

BosbLuoe BHMMaHWe yaenseTcs peLLueHnio pacU&THbIX N Ka4eCTBEHHbIX 3afad. [py 3Tom
[/1 PacYETHbIX 3aa4 NPUOPUTETOM ABNAIOTCA 3aJa4 C ABHO 3afaHHON (DU3NYECKOW MOLESbIO,
MO3BONAIOLLME NPUMEHATH U3YUYeHHbIE 3aKOHbI U 3aKOHOMEPHOCTM Kak 13 O4HOr0 pasgena
Kypca, TaK ¥ IHTErpupys 3HaHus 13 pasHbIX pa3fenos. [ns KayeCTBEHHbIX 3a4a4 NPUOPUTETOM
ABNAOTCA 3ajaHnA Ha 00bACHEHNE NPOTEKAHNUSA PU3NYECKUX SBIEHWI U NPOLLECCOB B
OKPY>KatoLLell XKN3HU, TpebytoLLme Bbibopa (PU3NYECKO MOLENN A1 CUTYaLLMKN NPaKTUKO-
OPWEHTNPOBAHHOIO XapakTepa.

B cooTtBeTcTBMM C TpeboBaHMAMM PTOC COO K MaTepuasibHO-TEXHUYECKOMY
obecrieveHnto y4ebHOro npouecca 6a3oBblii YpOBEHb Kypca (hM3MKKN Ha YPOBHE CpefHero
06LLero 06pasoBaHns LO/MKEH U3Yy4aTbCA B YC/IOBUAX NPEAMETHOIO KabuHeTa hunsnKn nnm B
YCNOBUAX UHTErPUPOBAHHOMO KabyHeTa NpeLMeToB eCTECTBEHHO-HAYYHOr 0 UMKna. B kabuHeTte
(hM3MKKN JOMKHO ObITb HEO6X0AUMOE NabopaTopHOe 060pyAoBaHME /15 BbINO/IHEHUA YKa3aHHbIX
B MporpaMme no (n3mnKe y4eHN4YeCKMX NPakTUYecKnx paboT 1 4eMOHCTPaLMOHHOE
obopypoBaHme.

[leMOHCTpauroHHOoe 060py0BaHNE (DOPMUPYETCA B COOTBETCTBUM C NPUHLAMOM
MVHUMa/IbHOW JOCTATOYHOCTM M 06ecneynBaeT NOCTAHOBKY NepevncieHHbIX B NporpaMmme no
(h13MKe KIHYEBbLIX AEMOHCTPALMIA 4NS UCCNef0BaHUA N3yYaeMblX SBIEHWIA 1 NPOLLECCOB,
AMMMPUNYECKMX N (DYHAAMEHTA/IbHbIX 3aKOHOB, X TEXHUYECKMUX NPUMEHEHIA.

NabopartopHoe 060pyAoBaHMEe 415 YHEHUYECKUX NPaKTUUYECKMX paboT opmupyeTcs B
BUe TEMaTUYECKNX KOMIMIEKTOB 1 0BECMeUmBaeTCs B pacyéTe OL4HOM0 KOMM/IEKTA Ha [BYX
obyyaroLimxca. TemaTnyeckme KOMMIeKTbl 1abopaTopHOro 060pyA0BaHWs LO/MKHbBI ObITh
MOCTPOEHbI Ha KOMIM/IEKCHOM MCMO0/1b30BaHUM aHa/I0r0BbIX M LIM(IPOBbLIX NPUOOPOB, a TaKKe
KOMMbIOTEPHbIX N3MEPUTENBHBIX CUCTEM B BUJE LMPPOBLIX TabopaTopuil.

OCHOBHbIMM LeNAMM U3y4eHns (h1M3nKKn B 06LLLEeM 06pa30BaHNM ABNSKOTCS:

e (hopMMpOBaHME WHTEpeca W CTPEMJIEHUS OOY4YaroWMXCA K Hay4yHOMY W3YYeHWUHO

NPUPOAbI, PasBUTUE NX UHTENNEKTYa/IbHbIX Y TBOPYECKMX CNOCOOHOCTEN;
e pasBMTWE TNpeACTaB/ieHUA O HAy4yHOM MeTode MNO3HaHWA U (hopMKpOBaHKe
MCCnefoBaTe/IbCKOro0 OTHOLLEHUSA K OKPY)KatoLWMM SBIEHUAM;



(hopmMMpOBaHME Hay4YHOro MIPOBO33PEHMS KaK pe3yribTaTa U3yUeHnst OCHOB CTPOEHUS
MaTepun 1 yHAaMeHTa/IbHbIX 3aKOHOB (IU3UKMK;

(hopMUpOBaHMEe YMEHUIT 0GBACHATL SBNEHMS C UCMOMb30BaHNEM (DU3NYECKNX 3HAHWIA 1
Hay4HbIX [10Ka3aTe/NbCTB;

(hopMMpOBaHMe NPEeACTaBEHNIA 0 ponn U3MKN ANs Pa3BUTMS APYTUX eCTECTBEHHbIX
HayK, TEXHVKW 1 TEXHOMOT WA

[lOCTUXKEHVE 3TUX Lieneli 06ecneunBaeTcs peLleHreM CreytoLlimx 3afad B MpoLecce
M3yueHmns Kypca hU3MKU Ha YPOBHE CPeIHEro 06LLero 06pa3oBaHus:

NpUoBPeTEHNE CUCTEMbI 3HaHUIA 06 O6LLMX (DU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHax,
TeopusixX, BKNKOYas MeXaHUKY, MONEKYNAPHYHO PU3NKY, 3N1eKTPOANHAMUKY, KBaHTOBYHO
(DU3NKY 1 3N1EMEHTbI aCTPOQPU3NKN;

(hopmMrpoBaHVe YMeHUIA MPUMEHATbL TEOPETUYECKME 3HAHUA NS 06 BACHEHNS
(hr3MYECKNX ABNEHWI B MPUPOAE U ANSA MPUHATAS NPaKTUYECKNX PELLEHW B
MOBCEAHEBHOW XWN3HW;

0CBOEHMeE CNocob0B peLLeHNs pas/IMYHbIX 3aa4 C ABHO 3aJaHHON (PU3NYeCKOi
MOZenbto, 3afja4, NoApasyMeBatoLLMX CaMOCTOATE/IbHOE CO3LaHue (hU3NYeCKOM
MOZeNu, afieKBaTHOM YCNOBUAM 3afauu;

MOHMUMaHWe PU3NYECKNX OCHOB Y NMPUHLMMNOB LENCTBUSA TEXHUYECKMX YCTPONCTB 1
TEXHOMOMMYECKMX NPOLECCOB, UX BNNSHUS HA OKPY)XXatOLLYHO Cpesy;

OB/aleHNe MeTofamy CaMOCTOATE/TbHOIO NIaHUPOBaHWSA Y NPOBELEHNS (PU3NYECKUX
9KCNEPUMEHTOB, aHa/IM3a U MHTepRpeTaLmMmn HpopmaLum, onpeseneHns
[0CTOBEPHOCTM MOMYYEHHOTO Pe3ynbTara;

cO3/aHue yCnoBuii 418 pasBUTUA YMeHWUIA MPOEKTHO-UCCNe0BaTeIbCKOMN, TBOPUECKON
[eATeNbHOCTH.

Ha n3yueHwne gn3nkn (6a3oBblil YpOBEHb) Ha YPOBHE CPeAHEro 06LLero 06pasoBaHms
oteBoauTcs 136 vacos: B 10 knacce — 68 yacos (2 yaca B Hefiento), B 11 knacce — 68 yacos (2
yaca B HeenNo).

Mpepnaraemblii B NporpammMe no usnke nepeyeHb N1abopaTopHbIX U NPaKTUYECKNX paboT
ABNAETCA PEKOMEHA0BaHHbIM, YUnUTeNb AeNaeT BbI60p NpoBeaeHMs N1abopaTopHbIX PaboT u
OMbITOB C YY4ETOM MHAMBUAYaIbHBIX OCOGEHHOCTEN 06YYatOLLNXCS.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®dun3nKa — Hayka 0 npupofe. HayuyHble METOAbl MO3HAHWA OKpYXKarollero mupa. Posb
3KCMepuMeHTa 1 TeOPUN B NPOLLECCe MO3HAHWUA MPUPOLbI. IKCNEPUMEHT B (IU3MKE.
MogenupoBaHue QU3NYECKUX SBNEHUIA 1 NpoueccoB. HayuHble rnnotesbl. dusnyeckme
3aKOHbI 1 TEOPUWN. rpaHVILLbI NMPUMEHNMOCTH (*)I/ISVILIeCKVIX 3aKOHOB. |_|pl/IHLI,l/IH COOTBETCTBUA.
Pofb 1 MeCTO (PU3MKM B (HOPMMPOBAHMM COBPEMEHHON Hay4YHOW KapTWHbI MUpa, B
NPaKTUYECKOW AeATeNbHOCTI NIOAEN.
Jlemoncmpayuu
AHanorosble 1 LUPPOBbIE U3MEPUTENbHBIE MPUBOPbI, KOMMbLIOTEPHbIE AATUMKN.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe aBmxeHne. OTHOCUTENbHOCTb MeXaHUYecKoro ABuxeHus. Cucrema
OTCuéTa. TpaekTopua.

MepemelLieHMe, CKOPOCTb (CpeAHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPeHMe
MaTepuabHON TOUKN, UX MPOEKLMM Ha OCU CUCTEMbI KOOPAMHAT. CoXKeHVe nepeMeLLeHnin 1
C/TIOXKEHVE CKOPOCTENA.

PaBHOMEPHOE 1 PaBHOYCKOPEHHOE MPAMOJIMHENHOE ABWKeHME. ["padmKm 3aBUCUMOCTH
KOOpAMHAT, CKOPOCTK, YCKOPEHUS, MYTW U NEPeEMELLEHNS MaTePUa/IbHOM TOUKM OT BPEMEHM.

CB0604HOe nafieHne. Y cKopeHne cBOOOAHOI0 NasfeHus.

KpuBonuHeiiHoe ABWXeHue. [JBMXXeHNe MaTepraibHOM TOUKM MO OKPY>KHOCTU C
MOCTOSAHHOV MO MOAY/0 CKOPOCTLIO. YT10Basi CKOPOCTb, /IMHEHas CKOPOCTb. Nepuog n
yacToTa obpaleHus. LieHTpoCcTpeMnTeIbHOE YCKOPEHME.

TexHUYecKme YCTPONCTBA U NPaKTUYECKOe NPUMEHEHNE: CNIUAOMETP, ABVKEHNE
CHapAA0B, LieMHble U peMEHHbIe nepeaayun.

Jlemoncmpayuu

Mogenb cucTembl OTCUETa, UANKOCTPALUA KMHEMATUYECKNX XapaKTEPUCTUK ABUKEHWS.

Mpeobpa3zoBaHue ABUKEHWIA C UCMOJIb30BaHMEM NPOCTbIX MEXaHW3MOB.

MageHwve Ten B BO3A4YXe U B pasperKeHHOM NpPOCTPaHCTBeE.

HabntogeHve ABvKeHNA Tena, OPOLLIEHHO0 NOoJ Yr/ioM K FOPU30HTY U TOPU3OHTAIbHO.

13mepeHve YCKOpeHUst CBOGOAHOI0 NafeHus.

HanpaBneHvie CKOPOCTU NpU ABUXEHUUN MO OKPYXXHOCTU.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

3yyeHre HepaBHOMEPHOTO ABMXXEHUSA C LIeNb0 OnpeaeneHns MrHOBEHHOW CKOPOCTMU.

MccnefoBaHme COOTHOLLEHMS MeXAY NYTAMU, NPORAEHHbIMM TeNOM 3a
nocnefoBaTe/ibHble paBHbIe NPOMEXYTKW BPeMeHU Npu paBHOYCKOPEHHOM [BUXEHUM C
Ha4a/lbHOW CKOPOCTbHO, PABHOW HY/MHO.

3yueHre ABMKEHNS LIapVKa B BA3KOM XXMAKOCTK.

3yyeHmne ABMKeHWS Tena, 6pOLLEHHOr0 rOPU30oHTasIbHO.

Tema 2. /lunamuxa

MpuHUMN OTHOCUTENbHOCTK Manunes. MepBblil 3aKOH HbloTOHA. VIHEpUMa/ibHble CUCTEMBI
OTCUYéTa.



Macca Tena. Cwna. MpuHumn cynepno3vymn cun. BTopoli 3akoH HbtoToHa Ans
MaTepuabHON TOUKN. TPeTUin 3aKoH HbHOTOHa A4N1s MaTepuasibHbIX TOYeK.
3aKOoH BCeMUpPHOro TAroteHma. Cuna TaXecTn. [NepBas KOCMUYECKaa CKOPOCTb.
Cwnna ynpyrocTtu. 3akoH IN'yka. Bec Tena.
TpeHvie. Bugbl TpeHns (MOKOSA, CKOMbXeHWA, KadeHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHusa CKOJMbXeHUs 1 cuna TpeHus nokos. KoaggpuumeHT TpeHusa. Cruna conpoTUBEHUS
npu ABUXKEHUM Tena B XXUAKOCTU Uu rase.
MocTynatenibHOe 1 BpalaTe/ibHOe ABMXXeHWe abCONOTHO TBEPAOIO Tena.
MOMEHT CWnbl OTHOCUTENIbHO OCKM BpalleHus. [1ne4yo cunbl. YCnoBusi paBHOBECUS
TBEPAOro Tena.
TexHMYecKkne YCTPOWCTBA W MNPaKTUYeCKoe MNPUMEHEHME: MOALUMMHUKK, ABVDKEHMe
NCKYCCTBEHHbIX CMYTHWKOB.
Jlemoncmpayuu
FBNeHne nHepLmn.
CpaBHeHVe Macc B3aMMOAENCTBYHOLLMX Ten.
BTopoit 3akoH HbOTOHa.
3mepeHune cun.
CnoxeHue cun.
3aBMCMMOCTb CUMbI YNPYTroCcTy OT AedopmaLmn.
HeBecomocTb. Bec Tena npu yCKOPeHHOM NOAbLEME U NaAEHUM.
CpaBHeHMe cun TPeHUs NOKOS, KaYeHUA U CKOJbXEHUS.
Ycnosusa paBHoBecus TBEPAOro Tena. Buabl paBHoBecus.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
3yueHve ABMKEHNA 6pyCKa Mo HAKOHHOW NI0CKOCTY.
VccnepgoBaHne 3aBUCUMOCTW CUA YMPYrOCTW, BO3HUKAKOWMX B MPY>XUHe U pe3viHOBOM
o6pasLie, OT nx gethopmaLuu.
ccnepoBaHue ycnoBuin paBHOBECUS TBEPLONO TeNa, MMEIOLLEro 0Cb BpaLleHUs.
Tema 3. 3akonwl coxpanenus  mexanuke
IMnynbC MaTeprasibHOM TOUKK (TeNa), CUCTEMbI MaTepUasibHbIX TOYeK. IMMYnbC Crbl 1
N3MEeHeHNe NMNysnbca Tena. 3aKoH CoOXpaHeHNs UMMy bca. PeaKTUBHOE [ABUXKEHME.
PaboTa cusibl. MOLWHOCTb CUSTbI.
KnHeTnyeckas aHeprus matepuasibHOW TOYKW. TeopemMa 00 M3MEHEHUU KUHETUYEeCKOM
3Hepruu.
MoTeHUManbHas aHeprus. MNoTeHyManbHas aHeprnsa ynpyro AeopMnMpoBaHHON MPY>KNHbI.
[MoTeHLMabHas aHeprus Tena B6/iM3m NOBEPXHOCTU 3eM/IN.
MoTeHUMabHbIE Y HeMOTeHUMa/IbHbIE CU/Ibl. CBA3b PaboThbl HEMOTEHLUMA/IbHBIX CUJT C
N3MEHEHVEM MEXaHNYEeCKON 3Heprum cMcTeMbl Tef. 3aKOH COXPaHEHNA MeXaHUYeCKOW SHEPTUN.
Ynpyrve n Heynpyrue cTO/IKHOBEHUS.
TexHMYeCKMe YCTPONCTBa 1 NPaKTNUYeCKoe NpUMeHeHNe: BOAOMET, KOMEP, MPY>XKMHHBIN
MUCTONET, ABVXXEHWE PaKeT.
Jlemoncmpayuu
3aKOH CoxXpaHeHUsa UMMy bCea.
PeaKTBHOe [IBUXKEHNE.
Mepexos NOTeHUNaNbHOW SHEPTUM B KWHETUYECKYHO 1 06paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



3yueHne aBGCONOTHO HEYNpyroro yaapa ¢ NOMOLLbIO ABYX OAVMHAKOBbIX HUTSHbIX
MasTHVKOB.

McenenoBaHne CBA3K paboThl CUMbI C UBMEHEHVEM MEXaHWYECKOI 3HEpPriu Tena Ha
MpUMepe PacTsHKeHNS Pe3VHOBOIO XryTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocnosvl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHbIe NMOM0XKEHUA MONEKYNAPHO-KUHETUYECKOW TEOPUM U NX OMbITHOE 060CHOBAHNE.,
BpoyHoBCKoe fvKeHune. Auddy3ns. XapakTep 4BUKEHUS U B3aMMOAENCTBUSA YacTuL,
BeLlecTBa. Mogfenu CTpOeHUs rasos, XXUAKOCTeN 1 TBEPAbIX TeN N 06bACHEHNE CBOMCTB
BeLLleCTBa Ha OCHOBE 3TUX MoAenein. Macca 1 pa3mepbl Mosekyn. KonmyecTBo BeLLecTsa.
MocTosiHHaA Asoragpo.

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

Mogenb naeanbHoro rasa. OCHOBHOE ypaBHeHMe MOEKYNAPHO-KUHETNYECKON Teopum
naeanbHOro rasa. A6COMTHaA TemnepaTypa Kak Mepa cpefHeil KUHeTUYECKO 3Heprm
TEn0BOro ABV>KeHNa Yactumy, rasa. LLikana remnepatyp KenbBrHa. [Ma30Bble 3aKOHbI.
YpaBHeHne MeHeneeBa—KnaneipoHa. 3akoH JanbToHa. 3onpoLecchl B naeasbHOM rase ¢
MOCTOSAHHBIM KO/IMYECTBOM BelLecTBa. ['padmueckoe npeacraBneHe N30npoLLEeccoB: N30Tepma,
n3oxopa, n3obapa.

TexHUYecKme YCTPONCTBA U NPaKTUYeCKOoe NpPYMeEHEHNE: TepMOMETP, 6apomeTp.

Jlemoncmpayuu

OnbITbl, fOKa3bIBaKOLME ANCKPETHOE CTPOEHME BELLLECTBA, (DOTOrpadnmn Mosiekyrn
OpraHnyecKnx CoeauHeH.

OnbITbl NO AUDDY3UN XKNAKOCTEN M ra3os.

Mogenb 6pOyHOBCKOIO ABMXEHUS.

Mogenb onbiTa LLITepHa.

OnbITbl, JOKa3bIBalOLLME CYLLLECTBOBAHME MEXMONEKYAPHOIO B3aMOLENCTBUS.

Mogenb, nANICTpUpYyoLLas Npupoay AaBfeHns ra3a Ha CTeHKN cocya.

OnbITbl, UNKOCTPUPYIOLLME YPaBHEHWE COCTOAHMSA NAeaIbHOMOo rasa, U30MnpoLLEecchl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

OnpefeneHvie Macchbl BO3AyXa B KN1aCCHOM KOMHaTe Ha OCHOBE M3MepeHuin 06bEMa
KOMHaTbl, laBfieHNa 1 TemnepaTypbl BO3AyXa B HEiA.

VccnepoBaHme 3aBUCMMOCTM MeXAY napameTpaMiy COCTOAHUSA paspexxeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoamHaMmyeckas cuctema. BHYTpeHHSAS aHeprns TepMOAMHaAMUYECKO CUCTEMBI U
Cnoco6bl eé n3meHeHns. KonmyecTBo TensioTbl U paboTa. BHYTPeHHAS 3Heprus 04HOaTOMHOr0
naeanbHoOro rasa. Buabl Tennonepegayn: TeN0NPOBOAHOCTb, KOHBEKLMA, U3NyYeHWe. Y aenbHas
Tenn0éMKOCTb BelllecTBa. KoMyecTBo TensioTel Npy Tensonepesade.

MoHsATHe 06 agmnabaTHOM npouecce. MNepBblil 3aKOH TeEPMOAUHAMUKN. [TpuMeHeHre
MepBOro 3aKoHa TepMOAMHAMUKM K n3onpoueccam. I'paduyeckas nHTepnpetauus paboTobl rasa.

BTopoii 3aKoH TepMoAMHaMUKKN. HeobpaTMMoCTb NPOLLECCOB B NPUPOSE.

Tennosble MalWHbI. MPUHUMMBI AEACTBMS TENNOBbLIX MalvH. Mpeobpa3oBaHWs 3HEPTA B
TennoBbIX MalnHax. KoaththmumeHT None3Horo AeNcTBms TENMI0BOIN MalLWHbI. Linkn KapHo un
ero Koa(MuLUMEHT NONE3HOro AeCTBUA. DKONOrMYecKme NpobaeMbl TEMI03HEPTETUKMN,

TexHMYecKMe YCTPOMCTBA M MNPaKTUYECKOe TMPUMEHEHME: [BUraTe/lb BHYTPEHHErO
cropaHusi, 6bITOBOV X0ONOANbHUK, KOHAULMOHEP.



Jlemoncmpayuu

\3MeHeHMe BHYTPEHHel 3Heprny Tena npu coBepLUeHM paboThbl: BbIIeT NPO6KKU U3
OYTbINKMN MOJ AeNCTBMEM CXATOro BO3AyXa, HarpeBaHue agmpa B 1aTyHHOR Tpyoke NyTém
TpeHus (BUAEOAEMOHCTPaLMSA).

3MeHeHVe BHYTpeHHel aHeprumn (TeMnepaTypbl) Tena npu Tenaonepesave.

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

Mogenun napoBoi TypOuHbI, ABUraTens BHYTPEHHEr0 CropaHus, peakTMBHOMO ABuraTtess.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

3mepeHue yaenbHOM Tenn0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoovl

Mapoobpa3oBaHme N KoOHAeHcauums. VicnapeHue 1 kuneHve. AGCoNOTHas U
OTHOCUTENbHAA BXXHOCTb BO3AyXa. HacbIleHHbIM nap. Y aenbHasa TennoTa napoobpasoBaHus.
3aBMCUMOCTb TeMMePaTypbl KUMEHUA OT AaBNeHus.

Teépaoe Teno. Kpuctannmnyeckue n amophHble Tena. AHM30TPONMSA CBONCTB KPUCTa//IOB.
YXKugkve kpuctannsl. CoBpemMeHHble MaTepuasbl. [1aBneHve 1 Kpuctannmnsaums. Y nenbHas
Tennota nnasneHuns. Cybnmmaums.

YpaBHeHMe TennoBoro 6anaHca.

TexHMYeCKme YCTPOCTBA U NPaKTUYEeCKoe NPUMEHEHNE: TUTPOMETP U NCUXPOMETP,
KaJIopUMETP, TEXHOIOTMU MOJTy4EHNS COBPEMEHHbLIX MaTepuasios, B TOM YuCe
HaHOMaTeprasioB, 1 HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HaCbILWEHHbIX MapoB.

KunneHne npu NOHWXeHHOM [aB/IeHUMN.

Cnocobbl N3MepeHns BNaXXHOCTH.

HabntofeHve HarpeBaHWs 1 NaBIeHNA KPUCTANIIMYECKOTO BELLECTBA.

JeMoHCTpaLnsa KpucTan/ios.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I3MepeHme 0THOCUTE/IbHOI BI&XKHOCTY BO3AYXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

AnekTpu3aunsa Ten. dNeKTpUYecKni 3apsag. [sa Brja aNeKTpUYecKnX 3apsaos.
MpOBOAHVKM, AN3NEKTPUKA U MONYNPOBOAHMKMN. 3aKOH COXPaHEHUS 3/1EKTPUYECKOrO 3apsja.

B3avmogelicTaue 3apsaoB. 3akoH KynoHa. TOUYeUHbIn 3NeKTPUYECKUiA 3apsg,.
AnekTpuyeckoe nosne. Hanps>KEHHOCTb 3NEKTPUYECKOro Nons. MpuHLMN cynepnosnumm
ANEKTPUYECKUX NOJeR. JIMHUM HanpsXKEHHOCTY 3/1EKTPUYECKOTO MOoNS.

PaboTa cu/1 3NeKTpocTaTUYeckKoro noss. MoteHuman. PasHOCTb NOTEHLMA/OB.
MPOBOLHWNKY 1 AN3NEKTPUKM B 3/1EKTPOCTATMYECKOM Nose. AnanekTpuyeckas NPOHULAEMOCTb.

AnekTpoémKocTb. KoHAeHcaTop. OneKTPoEMKOCTL MI0CKOro KOHAeHcaTopa. SHeprus
3apsHKeHHOro KoHAeHcaropa.

TexHMYecKme YCTPONCTBA U NPaKTUYECKOe MPUMEHEHWE: 3N1IEKTPOCKON, 3/1IEKTPOMETP,
3NeKTpOCTaTMYeCKas 3almTa, 3a3eM/IeHne 3/1IEKTPONPMOOPOB, KOHAEHCATOP, KONMPOBA/bHbIN
annapar, CTPYHbIA NpUHTEP.

Jlemoncmpayuu

YCTPOWCTBO 1 NPUHLMN LeACTBUA 3N1EKTPOMETPA.

B3anMmopeicTare HasaNeKTPU30BaHHbIX Tef.



DNeKTPUYECKOE NoJe 3apSKEHHbIX Ten.

[MpOBOAHWKM B 3N1EKTPOCTATUHYECKOM MOSe.

DneKkTpocTaTnyecKas 3almnTa.

[N3NeKTPUKM B 3/1EKTPOCTATUYECKOM MOJIE.

3aBUCMMOCTb  3/IEKTPOEMKOCTM  MIOCKOFO  KOHAeHcaTtopa OT MNJOWaau naacTuH,
PacCTOSAHUA MEXAY HUMU U AN3NEKTPUYECKON NMPOHULLAEMOCTH.

JHeprua 3apsxeHHOro KoHaeHcartopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

13mepeHe 3neKTPOEMKOCTN KOHAeHcaTopa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKNIA TOK. YCNOBUA CYLLECTBOBAHUA 3NEKTPUYECKOro TOKa. ICTOYHUKM TOKa.
Cwuna ToKa. MOoCTOSAHHBIV TOK.

Hanps)keHne. 3akoH OMa g1 yyacTka Lienwu.

DNeKTPUYECKOe CONPOTUB/EHWE. Y IeNlbHOe COMPOTUBIEHME BELLIECTBA.
MocnenoBartensHoe, NapasnnenbHoe, CMeLLaHHOe CoeAnHeHe NPOBOAHNKOB.

PaboTa 3/1eKTpr1YecKoro Toka. 3akoH xoyns—/leHua. MOWHOCTb 3N1eKTPUYECKOro TOKa.

DNeKTPOABMXKYLLASA CNa U BHYTPEHHEE CONPOTMB/EHNE UCTOYHMKA TOKa. 3aKoH OMa ans
MOJSTHOM (3aMKHYTOI) 3N1eKTPMYECKON Lienun. KopoTKoe 3aMblKaHue.

DNeKTPOHHasA NPOBOAMMOCTbL TBEPAbLIX MeTa/1/1I0B. 3aBUCMMOCTb CONPOTUB/IEHUA METAS/I0B
oT Temnepatypbl. CBEPXNPOBOANMOCTb.

DNEeKTPUYECKINA TOK B BaKyyme. CBOINCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBogHuKN. COBCTBEHHAA U MPUMeCHas NMPOBOAMMOCTb NOMYNPOBOLHUKOB.
CaolicTBa p—n-nepexoga. MonynpoBogHMKOBbLIE MPUGOPBI.

DNEKTPUYECKNIA TOK B paCTBOpPaXxX 1 pacrniaBax 3/1eKTPOIUTOB. DNEKTPOIUTNYECKAS
anccoumaums. SNeKTPous.

DNEKTPUYECKMIA TOK B razax. CamoCTOATE/bHbIN 1 HECAMOCTOATE/bHbIV paspsag. MonHus.
Mna3ma.

TexHMYecKme YCTPONCTBA U NPaKTUYECKOoe NPUMEHEHNE: amMepMeTp, BOSIbTMETP,
peocTar, UCTOYHUKW TOKa, 3/1eKTPOHarpeBaTe/ibHble MProopb!, 31EKTPOOCBETUTE/bHbIE
Nprbopbl, TEPMOMETP COMPOTUBNEHMS, BaKYYMHbIA ANO[, TEPMUCTOPbLI U (HOTOPE3NCTOPSI,
NoynNpOBOAHMKOBLIN ANOA, rasibBaHuKa.

Llemoncmpayuu

13mepeHre cusibl TOKa U Hanps>KeHUs.

3aBMCUMOCTbL  COMPOTUBAIEHUSA LUINHAPUYECKUX MNPOBOLAHWKOB OT AJIMHbLI, MA0Wanu
MOMepeyvyHoOro ceyeHns 1 mMarepuana.

CMeLLaHHOe coevHEHWe NMPOBOLHUKOB.

MpAMoe M3MepeHne 3MEKTPOABMXKYLLEA cubl. KOpPOTKOe 3aMblkaHue raibBaHWYecKoro
3/1EMEHTA N OLeHKa BHYTPEHHEr 0 COMPOTMB/IEHUS.

3aBMCUMOCTb COMPOTUBIEHUS META/I/IOB OT TEMMeEPATYpbI.

[MpOBOAMMOCTb 3/IEKTPO/INTOB.

ckpoBoOW paspsig 1 NPOBOAMMOCTb BO3AyXa.

OLHOCTOPOHHAA MPOBOAUMOCTL AMOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

13yyeHmne cMeLlaHHOro CoeNHeHNs Pe3nCTOPOB.

3MepeHne  3MeKTPOABWXKYLLEA CUMbl  UCTOYHMKA TOKAa W ero  BHYTPEHHEro
COMPOTUB/IEHUS.



HabntofeHne anekTponusa.

Me:xnpeamerHblie CBA3H

N3yyeHne kypca (u3mky 6a30Boro ypoBHs B 10 Knacce OCYLLECTBNAETCA C YYETOM
CoflepKaTenbHbIX MEXMpPeAMETHbIX CBA3eM C KypcamMu MaTemaTuKku, Ouonormun, Xumuu,
reorpaum n TeEXHOMOTUN.

Medsicnpeomemmvlie nonsimust, CBA3aHHbIE C M3y4YeHVEM METOA0B HayYHOro NO3HaHUA:
AB/IEHWE, Hay4HbI/ (haKT, rmnoTesa, Pu3nyeckas BennymHa, 3aKoH, Teopus, HabnaeHNe,
3KCMNepuUMeHT, MOAeNNpPoBaHue, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHVe CUCTEMbI YpaBHEHWUIA, MHeHas (yHKLUMSA, napabona,
runep6ona, ux rpadvikn 1 CBOCTBA, TPUrOHOMETPUYECKNE (DYHKLIMN: CUHYC, KOCUHYC, TaHTEeHC,
KOTaHreHc, 0CHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbI 1 MX NPOEKLMUN Ha OCY
KOOPAMHAT, C/IOXeHVe BEKTOPOB.

Buonozus: MeXaHNYeCKoe ABVKeHWNe B XXNBOW Npupoae, anddysns, ocMoc, Tens1o06MeH
XWBbIX OpraHvu3MoB (Bu1Abl TENIONEpeaayn, TeMI10BOE PaBHOBECKE), INEKTPUYECKNE ABMIEHNS B
XVBOW npupose.

Xumusi: QUCKPETHOE CTPOEHMeE BELLLECTBA, CTPOEHMEe aTOMOB M MOJEKY/1, MO/lb BELLECTBa,
MOJIIPHas Macca, TenioBble CBOMCTBA TBEPAbIX TeN, XXUAKOCTEN 1 ra3oB, 3NEKTPUYECKMe
CBOWCTBa MeTa/I/10B, 3/IEKTPO/IMTUYECKAs a1ccoLmaLns, ranbBaHnKa.

Teocpagpusi: BNOXXHOCTb BO34yXa, BETPbI, 6apOMeTp, TEPMOMETP.

Texnonoeus: NpeobpasoBaHne ABUKEHWI C UCMO/Ib30BaHMEM MeXaHWU3MOB, YUET TPeHWs B
TEXHWUKe, NOALUMIMHUKN, UCMO0/Ib30BaHNE 3aKOHA COXPaHEHUS UMMY/bCa B TEXHUKE (PaKeTa,
BOAOMET W Apyrue), ABuUratesib BHyTPEHHEr0 CropaHus, napoBas TypouHa, 6bITOBOM
XOMOAUNTbHUK, KOHAWLIMOHEP, TEXHOMOI MM MOJTyYeHNsi COBPEMEHHbIX MaTepnasios, B TOM YKMCe
HaHOMaTepraioB, U HAHOTEXHO/IOTUW, 3MIEKTPOCTATMYECKas 3aLinTa, 3a3emMeHne
3N1EKTPONpPUOOPOB, KCEPOKC, CTPYINHBIA NPUHTEP, 3/1EKTPOHAr peBaTe/ibHble Nprbopsbl,
3/1EKTPOOCBETUTESIbHbIE MPUOOPBbI, Fa/IbBaHMKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

MOCTOAAHHbIE MarHWTbl. B3aMmopencTBMe MOCTOSHHLIX MarHUTOB. MarHuUTHOe morne.
BekTop MarHUTHON MHAYKLUUW. TIPUHLUMN Cyneprno3nuumMm MarHUTHbIX Nonei. JIMHAN MarHUTHOR
NHAYKUMW. KapTvHa NMHWIA MarHUTHOW MHAYKL MK NONS NOCTOSHHbLIX MarHUTOB.

MarHuTHoe none NpoBOAHMKA C TOKOM. KapTvHa NMHWIA MHAYKUMW MarHWTHOro nons
[ANIMHHOTO NPAMOro MPOBOAHWKA M 3aMKHYTOrO KOJbLIEBOrO MPOBOAHMKA, KaTYLUKM C TOKOM.
OnbIT ApcTesa. B3ammopencTere NPOBOLHNKOB C TOKOM.

Cuna Amnepa, eé MOAY/Nb U Hanpas/ieHKe.

Cuna JlopeHua, eé MoAynb W HanpasneHue. [BVKeHME 3apsHKEHHON YacTulbl B
0JHOPOZAHOM MarHUTHOM none. Pabota cusbl JTopeHua.

FBNeHNe 3NEeKTPOMAarHUTHOM WHAYKUMKW. T1OTOK BEKTOpa MAarHUTHOW WHAYKUMK.
ANeKTpoABMKYLLAA cuia MHAYKUMW. 3aKOH 3/1EKTPOMarHUTHON MHAYKUMK Papages.

BuxpeBoe 3n1eKTpUYECKoe Mosie. DNeKTPOABMXKYLLaA Cuna WHOYKUMM B MNPOBOAHUKE,
[BUXyLLlemca nocTynaresibHO B 0AHOPOAHOM MarHUTHOM Mofe.

Mpasuno JleHua.

VHLYKTUBHOCTL. AABMIEHME CaMOUHAYKLUMN. DNEKTPOABUXKYLLLAA Chla CaMOVHAYKLNN.



DHeprusa MarHUTHOrO NONS KaTyLIKX C TOKOM.

DNeKTpoMarHMTHOe norne.

TexHMYecKMe YCTPOMCTBA M MPaKTUYeCKoe MPUMEHEHME: MOCTOSAHHbIE MarHUTbl,
3/1IEKTPOMArHuTbIl, 3M1EKTPOABUraTe b, YCKOPUTENN 3NIEMEHTAPHbIX YacTuL, UHAYKLMOHHASA Meyb.

Jlemoncmpayuu

OnbIT 3pcTesa.

OTKNOHEHWE 3/IEKTPOHHOIO MyYKa MarHUTHbLIM MOJEM.

JINHUN NHAYKUUN MarHUTHOIO MonA.

B3avMopelicTBmne AByX NPOBOAHNKOB C TOKOM.

Cuna Amnepa.

[JelicTBre cunbl JIopeHua Ha MOHbI 3/1EKTPONNTA.

FABNeHNe 3NeKTPOMarHUTHOM UHAYKLNN.

Mpasuno JleHua.

3aBMCUMOCTb 3MIEKTPOABMKYLLEN CUMbI MHAYKUMM OT CKOPOCTM M3MEHEHUS MarHWTHOro
MOTOKa.

FBNeHNe caMONHAYKLMN.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol

13yyeHne MarHMTHOrO NoJiA KaTyLLKN C TOKOM.

WccnegoBaHue AeiCTBUA NOCTOSAHHOIO MarH1Ta Ha pamMKy C TOKOM.

VccnepoBaHue SBMEHNSA 3N1EKTPOMArHUTHOM UHAYKLNN.

Pa3nen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u IJIEKMPOMAZCHUMHblE Koiebanusn

KonebarenbHas cuctema. CBO60AHbIE MeXaHUYeCcKue KonebaHus. MapMOHNYecKme
KonebaHus. Mepwrogd, YacToTa, amnanTyaa u gasa KonebaHnin. MNpy>KMHHbLINA MagTHUK.
MatemaTuyecKuii MasTHUK. Y paBHeHVE rapMOHUYECKMNX KoniebaHuid. MpeBpallieHre sHeprum
Mpy rapMOHUYECKUX KoniebaHmsX.

KonebarenbHblil KOHTYP. CBOOOHbIE 3/1EKTPOMAarHUTHbIE KO/lebaHNsA B Naea1bHOM
Konebate/IbHOM KOHTYpe. AHA/IOMUA MEXAY MeXaHUYECKUMU N 31EKTPOMArHUTHbIMM
KonebaHuamMn. ®opmyna TOMCOHa. 3aKOH COXpPaHeHWs 3Hepruv B UaealbHOM Konebare/lbHOM
KOHTYpe.

MpeacTaBieHne 0 3aTyXatoLmX KonebaHnax. BbIHYX/AeHHble MexaHU4YecKme KonebaHus.
Pe30HaHC. BbIHY>XIeHHble 3/1EKTPOMarHUTHble KosiebaHus.

MepeMeHHbI TOK. CUHYCOMAa/IbHbIA NepeMeHHbI TOK. MOLLHOCTb NepemMeHHOro TOoKa.
AMNANTYLHOE W Le/ACTBYIOLLEE 3HAUYEHME CUITbl TOKA U HaNPSHXKEHUS.

TpaHcopmarop. Npon3BoACTBO, Nepeaaya u NoTpebeHne 3MeKTPUYECKON SHEPTUN.
3KONOrnyecKre puUCKM Npn NPOn3BOACTBE 3NeKTPO3HePrnn. KynbTypa Ucnosb30BaHms
3N1EeKTPO3HEPr UK B MOBCELHEBHOM YKU3HMW.

TexHUYecKre YCTPOMNCTBA U NPaKTUYECKOe NPUMEHEHNE: 3/IEKTPUYECKMIA 3BOHOK,
reHeparTop NepeMeHHOro0 TOKa, /IMHUK 3/1eKTpornepesau.

Jlemoncmpayuu

WccnepoBaHue napaMeTpoB KosiebaTelbHON cucTeMbl (MPYXXUHHBIA UK MaTeMaTUyecKuii
MasTHVK).

HabntoaeHve 3aTyxatoLmx KonebaHui.

ccnenoBaHme CBOMCTB BbIHYX/EHHbLIX KONebaHuiA.

HabntogeHve pe3oHaHca.



CB060OAHbIE 3/1EKTPOMArHUTHbIE KONebaHus.

OcumnnorpaMmbl  (3aBUCUMOCTM  CWIbl TOKA W HanpsXXeHWs OT BpemeHu) [AnA
3N1EKTPOMarHUTHbIX KonebaHWiA.

Pe3oHaHC npu nocefoBaTe/IbHOM COeJMHEHUN Pe3UCTOPa, KaTyLIKN MHAYKTUBHOCTA U
KOHZeHcaTopa.

Mogenb NMMHUK 3NeKTpornepesayn.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

ccnepgoBaHme 3aBUCMMOCTI Nepuoga Masibix KonebaHuid rpysa Ha HUTU OT A/IMHbI HUTKU U
Macchbl rpysa.

VccnepgoBaHme nepemMeHHOro Toka B Lienu U3 NocnefoBare/isHO COeUHEHHbIX
KOHJeHcaTopa, KaTyLKu 1 pesnuctopa.

Tema 2. Mexanuueckue u 31eKmMpoOMaACHUMHbBLE B0JIHbL

MexaHu4ecKue BOJHbI, YC/I0BUA pacrnpocTpaHeHus. Mepunos. CKOpoCTb pacnpocTpaHeHus
N BJIVHA BOHBI. [lonepeyHble Y NPOAO/IbHbIE BOJHbI. VIHTEpdepeHUMs 1 Audpakums
MeXaHWYeCKNX BOJSIH.

3BYyK. CKOpoCTb 3ByKa. [POMKOCTb 3BYKa. BbicOTa TOHa. TeMb6p 3BYyKa.

ANeKTpoMarHuUTHble BOJHbI. Y CNOBUS U3/TyYEHUS 31IEKTPOMarHUTHbIX BOJH. B3anmHas
opueHTaumsi BeKTOpoB E, B, V B 3/1eKTpOMarHUTHOM BoHEe. CBOCTBA 3M1IEKTPOMarHUTHbIX
BOJIH: OTPaXEHWe, NPenoM/eHne, Nonspusaums, anppakums, nHtepdepeHums. CKopocTb
3/1EKTPOMArHUTHbIX BOJH.

LLIkana 3M1eKTPOMarHUTHbIX BOJH. MpUMeHeHWe 3M1eKTPOMarHUTHbLIX BOSIH B TEXHUKE U
ObITY.

MMpUHUMNBI PagnoCBA3N U TeNneBuaeHNs. Pagnonokaums.

ANeKTpoMarHUTHOe 3arpsisHeHVE OKPY>KaKOLLLEN cpeapbl.

TexHMYeckne YCTPOMCTBa U MPaKTUYeCKOe MPUMEHEHWNE: My3blKaslbHble WHCTPYMEHTbI,
YNbTPa3ByKOBass [AMarHOCTMKa B TeXHUKE W MeauuMHe, pafap, pagvmonpuémHuK, TenesBusop,
aHTeHHa, TenetoH, CBY-neuyb.

Llemoncmpayuu

O6pa3oBaHue 1 pacnpocTpaHeHne NonepeYHbIX U MPOAOSbHbLIX BOSH.

KonebntoLeecs Teno Kak MCTOUYHMK 3BYKa.

HabntogeHve oTpaXkeHNa U NPenoMIeHNS MeXaHUYeCKNX BOJTH.

HabntofeHve nHTephepeHLMmn 1 UdpakLmmnm MeXaH!YeCKUX BOJTH.

3BYKOBOIA pe30HaHC.

HabntofieHve CBA3M FPOMKOCTU 3BYKa M BbICOTbI TOHA C aMNIMTYAO0M U YaCTOTOM
KonebaHui.

ccnefoBaHne CBOMCTB 3/1EKTPOMArHUTHBIX BOJH: OTPaXeHWe, NpenoMIeHue,
nonspusaums, ougpakums, MHTephepeHLUns.

Tema 3. Onmuka

"eomeTpmryeckas onTmka. MpsaMonnHeinHoe pacnpocTpaHeHve CBeTa B OAHOPOAHON cpeae.
Jyd cBeTa. TOYeUHbI UCTOYHUK CBETA.

OTpaxeHue cBeTa. 3aKOHbI OTPaXKeHUs cBeTa. MocTpoeHme N306paXkeHni B MNI0CKOM
3epkane.

MpenomneHve cBeTa. 3aKOHbI MPenoMaeHns ceeta. AGCONHOTHBIV NoKasaTenb
npenomneHns. MNosHoe BHyTpeHHee oTpaxKeHve. INpeaenbHbIA Yros NosHOrO BHYTPEHHETO
OTPaXKeHMS.

Awncnepcus ceeta. CNoXHbI cocTaB 6enoro ceeTa. LBeT.



CobupatoLme 1 paccemBaroLLme NMH3bl. TOHKas MH3a. POKYCHOe paccTosHMe 1
OMTUYECKas cunia TOHKOW NINH3bI. MOCTPoeHMe N306paXKeHWIn B COBMpatOLLMX 1 pacCemBaroLLmMX
nunH3ax. Popmyna TOHKON NNH3bI. YBeNnYeHve, jaBaeMoe IMH30A.

Mpesensbl NPUMEHUMOCTM TeOMETPUYECKOM ONTUKMN.

BonHoBas onTuka. NHTepdepeHums ceeTa. KorepeHTHbIe UICTOYHUKW. Y COBUA
Hab1toAeHNA MaKCUMYMOB Y MMHUMYMOB B MHTeP(ePEeHLMOHHON KapTuHe OT ABYX CUH(a3HbIX
KOrepeHTHbIX NCTOYHMKOB.

Andpakums ceeTa. AndpakunoHHas peluéTka. Ycnosue HabnioLeHNs NaBHbIX
MaKCVMyMOB NPV NageHny MOHOXPOMATMYECKOr0 CBeTa Ha AN(PaKLMOHHYHO PELLETKY.

Monapu3saunsa ceeTa.

TexHMYecKme YCTPONCTBA U NPaKTUYeCKoe NPUMEHEHNE: 04KK, Nyna, hoToannapar,
MPOEKLMOHHBIN annapat, MAKPOCKOM, TeNlecKon, BO/IOKOHHas ONTUKa, AUPPaKLMOHHas
peLléTKa, Nonspouga.

Jlemoncmpayuu

MpAMONNHENHOE pacnpocTpaHeHre, OTpaXKeHWe 1 NpeioMieHne ceeta. OnTuyeckmne
npuoopbl.

MonHoe BHYTPeHHee oTpaxeHue. Mogenb CBEeTOBOZA.

WccnegoBaHune CBOMCTB M300PaXKEHWIA B NINH3aX.

Mogenn MMKpocKona, Teseckona.

HabntogeHve HTepdepeHUnn ceeTa.

HabntogeHve audpakuum ceeTa.

HabntogeHve gucnepcum cBeTa.

MonyyeHne CnekTpa ¢ MOMOLLLHO NPU3MBI.

MonyyeHne CNeKTpa ¢ NOMOLLbI0 ANGPaKLVOHHON PELLETKN.

HabntoaeHne nonspusayum ceeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3mepeHne nokasaTens nNpenoMaeHns CTekna.

ccnepgoBaHue CBOMCTB M306PaXKeEHWIA B NINH3AX.

HabntoaeHne gucnepcum ceeta.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHUTEIbHOCTH
["paHULLbl NPUMEHMMOCTM K/TACCUYECKOW MexaHWKKW. MocTynatbl creumanbHon Teopum
OTHOCUTE/IbHOCTU: NHBAPUAHTHOCTb MOAY/NA CKOPOCTM CBeTa B BaKyyme, MPUHLMN
OTHOCUTE/NIbHOCTW DHLUTElHA.
OTHOCUTENBLHOCTL OfHOBPEMEHHOCTU. 3aMefiIeH e BPEMEHWN U COKPALLIEHWE A/IVHbI.
SHeprus n UMNYbC PeNaTUBUCTCKON YacTULLbI.
CBs13b MacChbl C 3Heprueit 1 UMNynLCOM PeNSTUBUCTCKOM YaCTULLbl. DHEPTUS MOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oToHbI. Popmyna MnaHKa CBA3M 3HePrumn POTOHA C ero YacTOTOW. DHEPrUa N UMMNY/bC
(hOoTOHa.
OTKpbITHE 1 nccnegoBaHue hotoadgekta. OnbiTol A. . CToneToBa. 3aKoHbI
(hoToahpekTa. YpaBHEHME DnHLWITENHA Ans hoToathekTa. «KpacHas rpaHuLa» poToaddeKTa.
[asneHne ceeTa. OnbIThl . H. Jlebeaesa.
XNMMYeCKoe AencTBme CBETA.



TexHU4YecKre YCTPOMCTBA WM MPaKTUYECKOe MPUMEHeHWe: (POTO3MEMEHT, (OTOAATUMK,
co/nHeYHas 6atapesi, CBETOAMOL.
Llemoncmpayuu
®OoTO3(PDEKT HA YCTAHOBKE C LIMHKOBOM NNAaCTUHOIA.
VccnepoBaHme 3aKOHOB BHELLHEr0 (DoTo3deKTa.
Ceetogmop,.
ConHeuHas batapes.
Tema 2. Cmpoenue amoma
Mogenb atoma TomcoHa. OnbITbl Pesepopaa no paccesHMIo a -4actul,. NniaHeTapHas
MoZenb atoma. Moctynatbl bopa. 3nyyeHne n nornoieHne POTOHOB NPU Nepexose aroma ¢
0JHOI 0 YPOBHS 3HEPTUM Ha ApYroil. Bugbl cnekTpoB. CNeKTp YPOBHel 3Heprum atoma
BOAOPOZa.
BonHoBble cBOCTBA YacTuy,. BonHbl e bpoins. KopnyckynsapHO-BOHOBOI Ayann3m.
CnOHTaHHOE U BbIHYX/EHHOE N3/TyYeHNe.
TexHMYeCKme YCTPONCTBa U NPaKTUYeCcKoe NPUMEHEHNE: CNEKTPa/IbHbIA aHan3
(cnekTpockon), nasep, KBaHTOBbLIA KOMMbIOTEP.
Jlemoncmpayuu
Mogenb onbiTa Pesepdopga.
OnpegeneHvie 4/IMHbI BO/HbI N1a3epa.
HabntofeHve NMHenyaTbIX CNEeKTPOB N3/TyYeHUs.
Naszep.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
HabnoaeHne nuHeinyaToro cnekrpa.
Tema 3. Amomnoe aopo
AKCNepUMEHTBI, L0Ka3bIBAIOLLME CMIOXHOCTb CTPOEHUA Aapa. OTKpbITHE
pafmoakTMBHOCTK. OnbIThl Pe3epdopaa No onpeaeneHnIo coctaBa pagnoakTUBHOMO U3/y4YeHNs.
CaolicTBa afb(ha-, 6eTa-, raMMa-m3nyveHns. BAmsiHne paanoakTUBHOCTY Ha XXMBbIE OPraHn3Mbl.
OTKpbITNE NPOTOHA U HeldTpoHa. HykoHHas Mogens aapa IMeii3eH6epra—1BaHeHKO.
3apag aapa. Maccooe uncno agpa. sotonbl.
Anbha-pacnaf. SNeKTPOHHbIN 1 NO3UTPOHHLIN 6eTa-pacnag. Mamma-nsnyyeHve. 3akoH
pafMoakTUBHOro pacnaga.
DHeprus cBA3W HYK/IOHOB B Aape. AaepHble cusbl. JedekT maccol aapa.
AnepHble peakuun. JeneHvie v CUHTE3 agep.
FnepHblil peakTop. TepmosiaepHbIA CMHTES. Mpo6nieMbl 1 NepcneKTUBbLI 4ePHON
3HEPreTMKM. JKOMOrMYecKmne acneKTbl AAEPHON 3HEPTETUKMN.
AnemeHTapHble YacTuLbl. OTKpPbITUE NO3UTPOHA.
MeTogbl HabMAEHNS Y PErUCTPaLMM 3N1EMEHTAPHbIX YaCTULL.
dyHAaMeHTa/bHbIE B3aMOAENCTBUA. EAMHCTBO (hM3NYECKOI KapTWHbI Mupa.
TexHMYeCKme YCTPONCTBa U NPaKTNUYeCKoe NpUMeHEHNE: A03UMETP, Kamepa BunbcoHa,
AEepHbIN peakTop, aToMHas 6omba.
Jlemoncmpayuu
CYETYMK NOHM3NPYHOLLMX YacTuL,.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol
VccnepoBaHme TpekoB YacTuL, (Mo rotoBbIM (hOTOrpadmsam).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



JTanbl pa3BMUTUSA acCTPOHOMMUK. MpUKNagHOe 1 MUPOBO33PEHYECKOE 3HaYeH e
acTPOHOMUMN.

Bug 38&34H0ro Heba. Co3ee3ams, Apkue 38é3/pl, NNaHeTbl, UX BUAVMOE ABUKEHUE.

CosnHeyHas cuctema.

ConHue. ConHeyHasa akTMBHOCTb. VICTOUHUMK sHeprumn ConHua v 38é34. 3BE3abl, NX
OCHOBHblE XapaKTepucTuku. [narpaMmma «CrnekTpasbHbIi Kacc — CBETUMOCTb. 3BE3/bl
rNaBHOM NocnefoBaTe/lbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» AJ1 3BE3/, [NTaBHOM
rocnegoBaTefibHOCTU. BHYTpeHHee cTpoeHme 38€374. COBpPeMEHHbIE NPeACTaB/IEHUS O
NPOUCXOXXAeHMM 1 3BoNouMM ConHua 1 38834, JTanbl XXU3HN 3BE3L.

MneuHbIi MyTb — Hawa ManakTrka. MonoxeHue n gemxeHne ConHua B Manaktuke. Tunbl
ranakTnK. PagnoranakTukn 1 Keasapbl. YepHble Ablpbl B AApax ranakTuk.

BceneHHas. PaclumpeHune BeeneHHoi. 3akoH Xab6na. PasberaHne ranaktuk. Teopus
bonbLuoro B3pbiBa. PenMKTOBOE U3NyYeHMe.

MacwTabHas cTpykTypa BceneHHol. MeTaranakTumka.

HepeLuéHHble Npo6siemMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabntoeHns HEeBOOPYXKEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHbLIX MPUIOXKEHNI
L/19 OnpefeneHns nosoXKeHUs HebeCHbIX 0OBEKTOB Ha KOHKPETHYHO AaTy: OCHOBHbIE CO3Be3aus
CeBepHOro nonyLuapuns n apkue 3sésgpl.

HabntogeHns B Teneckon J1yHbl, NnaHeT, MneyHoro MNytu.

O0o0marmniee noBTOpeHne

Ponb (M3NKN N aCTPOHOMMUN B 3KOHOMMYECKOW, TEXHONOMMYECKOW, COLMabHOM U
3TMYECKOW chepax AesTeNlbHOCTY Ye/I0BEKa, PO/b U MECTO (PU3MKM U aCTPOHOMUM B
COBPEMEHHO Hay4YHOI KapTUHe MMpa, Posib (IU3NYECKO TeopUn B hOPMUPOBaHUI
npeAcTaBNEHNI 0 PU3NYECKOW KapTUHE MMUPa, MECTO (IM3NYECKO KapT1HbI MMpa B 06LLEM psaay
COBPEMEHHbIX eCTECTBEHHO-HAY4YHbIX MPEACTaBNEHNIA O NPUPOJE.

MemnpenMeTﬂble CBA3HU

N3yueHre Kypca pu3nky 6a30BOro ypoBHA B 11 Kjacce OCYLLECTBAETCA C YYETOM
COAepXKaTe/bHbIX MEXMPeAMETHbIX CBA3e C Kypcamu MaTemartuku, Ouonorumn, Xumuw,
reorpamm n TeXHOMOrnMN.

Mescnpeomemnsie nouwsamus, CBA3aHHble C U3YyYeHWEM METOAOB HAy4YHOrO MO3HAHWA:
SIB/IEHNe, Hay4yHbIA (akT, runoTesa, (U3MYECKas BefMYMHA, 3aKOH, Teopus, HabngeHue,
3KCMNepuUMeHT, MOAeNNpoBaHue, MOAeNb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWUIA, TPUrOHOMETPUYECKNE (DYHKLMUN: CUHYC,
KOCUHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOe TOXAECTBO, BEKTOPblI U UX
MPOEKUMM Ha OCM KOOPAWUHAT, C/OXEHWe BEKTOPOB, MPOU3BOAHbIE 3/1EMEHTAPHbIX (YHKLWNA,
NpU3HaKky Nogoobms TpeyronbHUKOB, ONpeaenieHre NIoLaan nIockmMx uryp n oovéma Ten.

Buonoeusi: 3NeKTPUYECKMe SBIEHNS B XXMBOW NpuUpoge, KonebartenbHble ABUKEHNS B
YK1BOW Nprpoge, ONTUYECKNE SBIEHUSA B XXMBOW NPUPOJE, AENCTBUE pafnaLn Ha XNBbIE
opraHu3mbl.

Xumusi: CTPOEHME aTOMOB W MOJIEKY/1, KPUCTA/ININYECKAs CTPYKTYpa TBEPAbIX Tef,
MexaHM3Mbl 06pa30BaHNA KPUCTANIIMYECKONW PELLETKI, CNEKTPa/IbHbIV aHan3.

Teocpaghusi: MarHUTHbIE MONKOCA 3eM/IN, 3a/1EXMN MarHUTHBIX pya, POTOCHEMKA 3eMHOIA
MOBEPXHOCTU, NPeLCKasaHue 3eMNeTPACEHNIA.



Texnonozus: MUHUW 3NIEKTPONeEpesay, reHepaTop NepeMeHHOro ToKa, 3NIEKTPOABUraTe b,
NHAYKUMOHHaA NeYb, pagap, paguonpuéMHuk, Tenesnsop, aHTeHHa, TeneoH, CBY-neusb,
MPOEKLMOHHBIV annapaT, BOIOKOHHas ONTUKa, CONHeYHas baTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoeHMe yyebHoro npeamerta «Pur3nKa» Ha YpOBHE CpeHero obLero 06pasoBaHms
(6a308BbIi1 YpPOBEHb) AO/HKHO 06€CNeUNTb AOCTUXKEHWE CNELYIOLMX TMYHOCTHbIX,
MeTanpeaMeTHbIX U NMPeaMETHbLIX 06pa3oBaTe/ibHbIX Pe3ybTaTos.

JINYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHbIE pe3ynbTaTbl 0CBOEHUSA YYebHOro npeameTa «Pu3nKa» fOMKHbI 0TpaXKaTb
FOTOBHOCTb M CMOCOGHOCTL 06Y4atOLLMXCS PYKOBOACTBOBATLCA CHOPMMPOBAHHOM BHYTPEHHEN
NO3ULMEN NMYHOCTW, CUCTEMOI LLEHHOCTHbIX OPUEHTALMIA, MO3UTUBHBLIX BHYTPEHHMX
y6eX/eHWi1, COOTBETCTBYIOLLMX TPALULMOHHBIM LLEHHOCTAM POCCUIACKOr0 06LLECTBA,
pacLUMpeHVe XXN3HEHHOTO OMbITa M OMNbITa 4eATeNIbHOCTI B MPOLIECCe peaiv3aLiv OCHOBHbIX
Hanpas/IeHNiA BOCNUTATENIbHON AeATeNIbHOCTH, B TOM YMC/IE B YaCTU:

1) I'PAKAAHCKOI0 BOCIIUTAHUA:

ChOpMMPOBAHHOCTb MPAXKAAHCKON NO3MLMM 00YyYatoLLErocs Kak akTUBHOIO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

NPUHATUE TPAANLMOHHBIX 06LLEYEN0BEYECKMX MYMAHNUCTUYECKNX 1 AEMOKPATUYECKNX
LIEHHOCTEN;

FOTOBHOCTb BECTV COBMECTHYHO [eATe/IbHOCTb B MHTEpecax rpaxaaHckKoro o6LLecTsa,
y4acTBOBaTb B CaMOynpaBneHny B 06pa3oBaTe/lbHOM OpraHn3auuu;

YMeHWe B3aUMO/ENCTBOBATb C COLMaNbHbIMA UHCTUTYTaMK B COOTBETCTBUM C UX
(OYHKLUMAMU N Ha3HAYEeHWEM;

FOTOBHOCTb K 'YMaHWTapHOI 1 BOMIOHTEPCKOW AeATeNIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

ChopMMPOBaHHOCTb POCCUIACKONM MPadXKAaHCKON MAEHTUYHOCTM, NaTPUOTU3MA,;

LIEHHOCTHOE OTHOLLIEHWNE K rOCYfapCTBEHHbIM CUMBOMAM, JOCTVXKEHUAM POCCUACKMNX
YUEHbIX B 06/1aCTW (PU3NKIN N TEXHUKMN;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

ChopMMPOBaHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOr0 NOBEAEHUS;

CMOCO6HOCTL OLEHMBATb CUTYaALMIO U NPUHMMATb OCO3HAHHbIE PELLEHUS, OPUEHTUPYACH
Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YKC/E B AEATENbHOCTU YYEHOTO;

0CO3HaHMe NNYHOI0 BKMaja B MOCTPOEHME YCTOMYMBOI0 ByAYLLEro;

4) ICTETUYECCKOI'O BOCIIMTAHUA

3CTETUYECKOE OTHOLLEHWE K MUY, BK/KOUasA 3CTETUKY HAy4YHOTO TBOPYECTBA, NPUCYLLEro
(hM3MYECKOI HaykKe;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpeC K pas/inyHbIM chepaM NpodecCroHabHON AeATENBHOCTH, B TOM YMC/e
CBSI3aHHbIM C (DM3MKOW N TEXHUKOM, YMEHWNE COBEPLLIATL OCO3HaHHbIV BbIGOP OyayLLeit
NPodeccmm 1 peasin3oBblBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbl;

FOTOBHOCTb 1 CMOCOBHOCTH K 06pa3oBaHmMIO 1 cCaMO06pa30BaHMIO B 06/1aCTV (IU3NKK Ha
MPOTSAXXEHUN BCEN XKN3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

CPOPMMPOBAHHOCTb 3KOJIOrMYECKON KyNbTYpbl, 0CO3HaHWE r106a/1bHOr0 XapakTepa
9K0/MI0rMYeCcKMX nNpobem;



NNaHNUPOBaHWE W OCYLLIECTBNEHNE AENCTBUIA B OKPYXKAIOLLEN Cpefle Ha OCHOBE 3HaHUS
Lieneil yCTOMYMBOIrO Pa3BUTUSA YE/TIOBEYECTBA;

pacLUMpeHie onbITa AedaTeNIbHOCTI 3KOMO0MMYECKO HanpaBeHHOCTM Ha OCHOBE
MMEIOLLMXCS 3HaHWI MO U3NKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS

chopMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHHO
pasBUTUSA (IN3NYECKOI HayKW;

0CO3HaHWe LieHHOCTW Hay4HOM [esaTelbHOCTU, FOTOBHOCTb B MPOLIECCE M3YUeHUS (IN3UKI
OCYLLIECTBNATL MPOEKTHYIO U NCCNEeA0BaTENbCKYH AeATeNbHOCTb MHAMBMUAYANbHO W B TPYMMe.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue aeiicTBusA:

CamMOCTOATE/IbHO (DOPMY/IMPOBATb M aKTyasIM3npoBaTh NpobeMy, paccmaTpusathb eé
BCECTOPOHHE;

OnpeaenaTb Lenn aedaTe/lbHOCTH, 3afaBaTb NapaMeTpbl U KPUTEPUN UX JOCTUXKEHWS,

BbISIB/IATH 3aKOHOMEPHOCTM U NPOTMBOPEYMNS B PACCMATPUBAEMbIX PU3NYECKMX SBMIEHUAX;

pa3pabaTbiBaTh M/aH peLleHns NpobsemMbl ¢ yYETOM aHa/IM3a NMEKOLLNXCSA MaTepUaibHbIX
N HemaTepuanbHbIX Pecypcos;

BHOCUTb KOPPEKTYBbI B AeATeNIbHOCTb, OLLeHNBATb COOTBETCTBUE Pe3y/bTaToB LieNaM,
OLLeHMBaTb PUCKW NOCNEACTBUN AeATeNbHOCTH;

KOOPAVHMPOBATL W BbIMOMHATL PaboTy B YCN0BUSAX peasibHOro, BUPTYasIbHOro U
KOMOVMHMPOBaHHOI 0 B3aMOAENCTBUS;

pa3BMBaTb KPeaTVBHOE MbILLIEHNE NP PELLEHMMN XKN3HEHHbIX NPO6/IEM.

ba3oBble uccieoBaTeabCKHuE JCHCTBHA:

BNafleTb Hay4YHOW TEPMUHONOIMEN, KNOYEBLIMU NOHATUAMU U METOAAMM (PU3NYECKOWA
HayKu;

B/lafleTb HaBblKamy y4eOHO-1CCe0BaTeIbCKOW 1 MPOEKTHOWN AeATeNIlbHOCTM B 061aCTH
(PM31KKN, CNOCOOHOCTHIO M FTOTOBHOCTBIO K CAMOCTOSATE/IbHOMY MOMCKY METOZ0B peLleHuns 3a4a4
(PM3MYECKOro COAEPXKaHUs, MPUMEHEHNIO Pa3/INYHbIX METOA0B NO3HAHUS;

B/1afeTb BMAAMM [eATe/IbHOCTM MO MOSYyYEeHUIO HOBOMO 3HAHUS, €ro UHTEpnpeTaLuu,
npeo6pa3oBaHMIO N MPUMEHEHWNIO B PA3/INYHBIX YYEOHBbIX CUTYaLUsAX, B TOM YKC/Ee Npu
CO3[aHNN y4ebHbIX NPOEKTOB B 061aCTN (PU3NKU;

BbISBNATb MPUYNHHO-CNEACTBEHHbIE CBA3W M aKTya/IM31poBaTh 3a4ady, BblaBUraTh
rmnoTesy eé peLleHns, HaXoAnUTb apryMeHTbl ANS A0Ka3aTeNbCTBa CBOUX YTBEPXKAEHWA,
3a/laBaTb napameTpbl U KPUTEPUN PELLEHUS;

aHaM31pPoBaTb NONYYEHHbIE B XOe peLleHns 3aaqm pesy/bTaTbl, KpUTUYECKM
OLIEHMBATb MX JOCTOBEPHOCTb, MPOrHO3MPOBAaTb M3MEHEHWE B HOBbIX YC0BUSX;

CTaBMTb M hOPMYNMPOBaTb COBCTBEHHbIE 3aAaun B 06pa3oBaTe/lbHON AeATeNbHOCTH, B
TOM YmCrie NPy U3yYeHUN (HU3NKHK;

[iaBaTb OLEHKY HOBbIM CUTYaL MM, OLeH1BaTb MPUOBPETEHHbIN ONbIT;

YMeTb NepeHOCUTb 3HaHMA N0 (n3nKe B MPAKTUYECKYHO 061aCTb XXU3HELEATENbHOCTY;

YMETb MHTErPUpPOBaTh 3HAHUA M3 Pa3HbIX NPeAMETHbIX 06/1acTeN;

BblABMIaTb HOBblE UAEW, Npeasiaratb OPUrMHasIbHbIE MOAXOAbI U PELLEHNS;

CTaBWTb NPOGNEMbI U 3afa4n, AONYCKaloLWme aibTepHATUBHbIE PELLIEHUS.



Patora ¢ undopmanmeii:

B/IAZIETb HaBbIKaMy NOMYYEHNA MHPOPMALMN PU3NYECKOTO COAEPXKAHNSA U3 UCTOYHWKOB
pasHbIX TUMOB, CAMOCTOATE/IbHO OCYLLECTBAATL MOUCK, aHa13, CUCTEMATU3ALUIO U
WHTeprpeTaumio MHHOPMALIMKN PasNNYHbIX BULOB U (HOPM MPeSCTaBeHus;

OLeHMBaTb [OCTOBEPHOCTL MH(OPMaLK;

1CNO/b30BaTh CPEACTBA MHPOPMALMOHHBIX N KOMMYHUKaLMOHHBIX TEXHOMOMMIA B
PeLLeHN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX M OpraHu3aLmoHHbIX 3afa4 C CO6/I0AeHNeM
Tpe6oBaHUIi 3prOHOMUKM, TEXHUKM 6e30MacHOCTM, TMr1eHbl, pecypcocbepexxeHns, NpaBoBbIX 1
3TUYECKUX HOPM, HOPM MH(OpMaLMOHHON 6e30macHoCTy;

C034aBaTb TEKCTb! PU3NYECKOIO COAEPXKAHNA B PasINyHbIX popMaTax ¢ y4éTom
Ha3HayeHna H(opMaLMn U LieneBor ayauTopum, Bbiorpas onTuMaibHyr hopmy
npeAcTaBneHns n Bu3yanmsaumm.

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

OCYLLLECTBNATL 0OLLEHME Ha YPOKax (PU3MKM N BO BHE-YPOUHON AeATeNIbHOCTY;

pacno3HaBaTb NPeANOChIIKN KOHPAUKTHBLIX CUTYauuiA 1 CMAryaTb KOHPANKTLI;

pa3BEPHYTO U NIOFMYHO M3NaraTb CBOK TOUKY 3PEHUS C UCMO/b30BaHNEM A3bIKOBbIX
CpepcTs;

MOHMMaTb U UCMNOMb30BaTb NPENMyLLeCTBa KOMaHAHON U NHAVBUAYaNbHON PaboThl;

BblOMpaTb TEMATUKY U METOAbI COBMECTHbIX AENCTBUIA C YH4ETOM 0OLLMX NHTEPECOB U
BO3MOXHOCTEI KaXX0ro YneHa KOMNeKTuBa,;

NPUHMMATbL LIeNM COBMECTHOM [AesATeNbHOCTU, OPraHn30BbIBaTb M KOOPAMHUPOBATb
[eVCTBNA NO e€ AOCTMXKEHUIO: COCTaBNATL NaH AeCTBUIA, pacrnpefensiTb POn ¢ Y4ETOM
MHEHWI y4aCTHNKOB, 06CYyX4aTb pe3y/bTaTbl COBMECTHOW paboThl;

OLeHMBATb Ka4eCTBO CBOEro BK/aAa M KaXKAOM0 yYaCTHUKA KOMaHAbl B 06w pe3ynbTaTt
no pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble NPOEKTbI, OLEHMBATb MAEN C NO3ULUN HOBU3HbI, OPUTMHANIBHOCTH,
NPaKTUYECKO 3HAYMMOCTU;

OCYLLECTBNATL NO3UTUBHOE CTPaTErMYecKoe NOBeeHME B Pa3IMUHbIX CUTYaLMaX,
MPOsBASATbL TBOPUECTBO U BOOOPAXKEHNME, ObITb MHULMATUBHBIM.

PerJIﬂTl/IBHLIe YHUBEPCAJBHBLIC yl{eﬁﬂue HeﬁCTBHﬂ
Camoopranusanus:
CaMOCTOATE/IbHO OCYLLECTBNATL NMO3HABATE/bHYIO AeATeNbHOCTb B 0611aCTV (M3NKM 1
aCTPOHOMUW, BbISIBNATL NPO6IEMbI, CTaBUTb U (DOPMYNMPOBaTb COGCTBEHHbIE 3aauu;
CaMOCTOATE/IbHO COCTaB/ATb MN/aH PELLEeHNS PacUETHBLIX N Ka4eCTBEHHbIX 3a4ad, NnaH
BbIMO/IHEHWNSA NMPAKTUYECKOIN PaboThbl C YHETOM MMEIOLLIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEN 1 NPeANOYTEHWNA,
AaBaTb OLEHKY HOBbIM CUTYyaLMsIM;
paclnpsTb paMKK y4ebHOro npeaMeTa Ha OCHOBE NIMYHbIX MPEANOYTEHWA,
AenaTtb 0CO3HaHHbINM BbIOOP, apryMeHTUPOBaTh €ro, 6paTh Ha cebst OTBETCTBEHHOCTb 3a
peLleHue;
OLeHMBaTb MNPUOBPETEHHDIN ONbIT;
Cnoco6CcTBOBaTL POPMMPOBAHMIO U MPOSBNEHNIO 3PYAMLMN B 061aCTH (U3UKMK,
MOCTOSIHHO NOBbILLATL CBOW 06Pa30BaTENbHbINA U KYNbTYPHbI YPOBEHb.
CaMOKOHTPOHL, 3MOHI/IOH3JII>HI>II71 HHTEJJICKT:



[iaBaTb OLEHKY HOBbIM CUTYaLMAM, BHOCUTb KOPPEKTUBbI B eATE/IbHOCTb, OLLeHMBATb
COOTBETCTBME Pe3y/bTaToB LieNam,;

B/1afleTb HaBblKamy NO3HaBaTE/IbHOW PedhIEKCUIN KaK 0CO3HaHWNSA COBEpPLUAeMbIX AeCTBUN
W MbIC/IUTENbHbIX NPOLECCOB, MX PE3Y/IbTaTOB U OCHOBAHMWIA;

MCNONb30BaTh NPUEMBI petieKCUmM 411 OLEHKN CUTYaL MK, BbIGOPa BEPHOTO PeLLeHNs;

YMeTb OLeHMBATb PUCKWN 1 CBOEBPEMEHHO NPUHMUMATb PELLEHUSA MO UX CHKEHNIO;

MPUHUMATL MOTUBbLI U apryMeHTbI APYrnX Npv aHan3e pesynbTaTtoB AesTe/lbHOCTH;

NpUHMMaTh cebs, NOHNMas CBON HeLOCTaTKM U LOCTOMHCTBA;

NMPUHMMATL MOTVBBI U apryMeHTbI ApYrX NPy aHan3e pesybTaToB 4edaTe/IbHOCTH;

npun3HaBaTb CBOE NPaBo 1 NPaBo APYrux Ha OLLUMOKN.

B npouecce gOCTVXKEHNA NMMYHOCTHbLIX Pe3yNbTaToB OCBOEHUS NMPOorpaMMbl MO (YU3MKe 415
YPOBHSA CpefHero o6LLero 06pasoBaHns y 06y4atoLLMXCa COBEPLLEHCTBYETCA IMOLMOHAbHbIN
WHTENNEKT, NpeAnonararoLnii copmMmpoBaHHOCTb:

CaMOCO3HaHMS, BK/HOYAKOLLIEro CNOCOBHOCTL NMOHNMATL CBOE 3MOLIMOHA/IbHOE COCTOSAHME,
BUAETb HanpaBNeHMs pa3BUTUS COBCTBEHHOM 3MOLMOHaNTbHOM cthepbl, ObITb YBEPEHHbIM B CE6E;

camMoperynnpoBaHus, BKIOYatoLWero CaMoKOHTPO/b, YMEHWE MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MoBefeHue, CNOCOOHOCTb afanTMpoBaTbCs K 3MOLMOHA/IbHBIM
N3MEHEHWAM U NPOSBNATb TMOKOCTb, ObITb BO3MOXXHOCTEN; OTKPbITbIM HOBOMY;

BHYTPEHHE MOTUBALLMK, BKNHOYAIOLLEA CTPEMEHME K OCTVKEHWIO LN 1 yCrnexy,
OMTUMM3M, UHULMATUBHOCTb, YMEHWE [eNCTBOBATb UCXOAA U3 CBOUX

3aMMaTUK, BKIHOYAKOLEN CMOCOOGHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSIHWE [LpYrux,
YUYUTbIBATH €r0 NP OCYLLECTB/IEHNN 06LLEHWS, CMOCOOHOCTb K CO4YBCTBUIO U COMEPEXMBAHUIO;

COLMaIbHbIX HaBbIKOB, BK/THOHAOLLMX CNOCOOHOCTL BbICTPaMBaTb OTHOLLUEHMS C APYTMMU
noAbMK, 3a60TUTLCA, MPOSABNATL UHTEPEC U pa3peLLaTb KOHPANKTBI.

NPEIMETHBIE PE3YJIBTATHI

K KoHUy 06yuyeHns B 10 kjacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/IKHbI
OTpaXaTb CHOPMMPOBAHHOCTL Y 06YYaIOLLUXCA YMEHWIA:

[EMOHCTPMPOBaTbL Ha NpUMepax pPosib U MecTo (PU3UKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM U TEXHOMOMMI, B NPaKTUYECKON
NEeATENbHOCTY NIOAEN;

YUNTbIBATL TPaHWLLbl MPUMEHEHUA W3YUYEHHBbIX (U3NYECKUX MOJEeNei: mMatepuanbHas
TOYKa, UHepuuasbHas cucTeMa OTCYETa, abCoMOTHO TBEPAOe Teno, MAeabHbIN ra3, MoLenu
CTPOEHMSA ra3oB, XULKOCTEN W TBEPAbIX Tes, TOUEYHbIA 3NEKTPUYECKUIA 3apsaj, Npu peLleHnm
(hM3MYeCKnX 3aauy;

pacnosHasaTb (M3NYecKne sBneHns (MPOLeCCbl) M OOBACHATL MX Ha OCHOBE 3aKOHOB
MEXaHWKKN, MOMNEKYNAPHO-KMHETUYECKOW TEOpUU CTPOEHWS BELLECTBA W 3N1EeKTPOLUHAMUKK:
paBHOMEPHOE W PaBHOYCKOPEHHOE NPSMOSIMHENHOe [BWXKEHWE, CBOOOAHOe NajeHue Ten,
[BWKEHVME MO OKPY)XHOCTW, WHEepuMs, B3auMofeinctsme Ten, Anddysmus, 6GpoyHOBCKOe
[BVXXEHWNE, CTPOeHMe >XUAKOCTeld W TBEPAbIX Tes, W3MeHeHVe 06bEMa Tenl Npu HarpeBaHUU
(oxnaxpgeHuu), TennoBOe paBHOBECUe, UCMapeHne, KOHAeH cauus, MnaseHve, KpUcTanmsalums,
KUMeHWe, BNXHOCTb BO3A4yXa, MOBbILLEHWe AaB/leHWUs rasa npu ero HarpeBaHWM B 3aKPbITOM
cocyfle, CBA3b MeXJy napameTpaMu COCTOSIHMS rasa B M30Mpoueccax, 3/eKTpusauus Ten,
B3aVMMOZeNCTBUE 3apALOB;



OMunCbIBaTb MeXaHWYeCKoe [ABWKEHWE, UCMOMb3ysa (PU3NYECKME BENMUYMHBI: KOOPAMHATA,
nyTb, MepeMeLLeHne, CKOPOCTb, YCKOPeHMe, macca Tefa, Cuna, UMMynsC Tena, KUHETUYecKas
3Heprusa, noTeHuManbHas 3Heprus, MexaHuyeckas paboTa, MexaHW4yeckas MOLLHOCTb; Mpwu
OnucaHWM MpaBUIbHO TPakTOBaTb (PU3MYECKUIA CMbICT  WCMOMb3YEMbIX  BEIMYMH, UX
0603HaYeHNA N eANHNLbI, HAXOANTb (HOPMY/bl, CBA3bIBAOLLME AAHHYIO (PU3NYECKYHO BEUUYNHY
C ApyrvMu BeiMynHamu,

ONUCbIBaTb WU3YYeHHbIE TeM/oBble CBOWCTBA Ten W TENOBble SBMEHWUSA, WCMO/Mb3YA
(hM3nYecKne BEMMUMHBL: [aBfieHWe rasa, Temnepartypa, CpefHAs KWHETUYecKas 3Heprus
Xa0TUYECKOrO ABWXKEHWA MOJEKYN, CpefHeKBagpaTU4HasA CKOPOCTb MOJEKY/, KONNYECTBO
TenoTbl, BHYTPEHHAA 3Heprus, pabota rasa, KOIPMUUUEHT NOME3HOro [eicTBUS TEnJoBOro
[Burarens; npu onucaH1Um NPasBnIbHO TPAKTOBaTb (PU3NYECKMIA CMbICN UCMO/b3YEMbIX BEUYUH,
X 0003HAYEeHNA W efVMHULbI, HaXOAWTb (HOPMYsbl, CBA3bIBAKOLLME [AAHHYIO (DU3NYECKYHO
BE/IMYMHY C APYrMU BEMYNHAM;

ONUCbIBaTb M3YYeHHble 3/1IEKTPUYECKME CBOWCTBA BELLECTBA W 3/MEKTPUYECKME ABMEHUSA
(npoueccobl), UCNOb3ys PU3NYECKME BEMIMYMHBI: 3NIEKTPUYECKUIA 3apsaj, 3NEeKTPUYecKoe nose,
HanpsKEHHOCTb MNONSA, MOTeHUMan, pPasHOCTb MNOTEHLMANoB; MNPV  OMNMCaHUX  MNPaBU/IbHO
TpakToBaTb (PU3NYECKNIA CMbIC/T WMCMOMb3YEMbIX BEIMYMH, UX O0603HAYEHWUS W eAUVHULbI;
yKasblBaTb (POPMY/ibl, CBA3bIBAIOLLME AAHHYHO PU3NYECKYIO BENIMUMHY C LPYTUMU BEIMYMHAMM,

aHanM3npoBaTb (PU3NYECKME MPOLECCHI U ABNEHUS, UCMOMb3yA (PU3NYECKME 3aKOHbI U
NPUHUMNGLI: 3aKOH BceMnpHoro TaroteHus, |, Il u 11l 3aKoHbl HbOTOHA, 3aKOH COXpaHeHuA
MEeXaHNYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMNY/bCa, NPUHLMN CYnepnosuLum cui, NpUHUMN
paBHOMPaBNA UHePLMaNIbHbIX CUCTEM OTCYETA, MONEKYNAPHO-KMHETUYECKYHO TEOPUIO CTPOEHNS
BELLLECTBA, ra3oBble 3aKOHbl, CBA3b CpPefHEN KWHETUYECKOW 3Hepruv TersioBOro [ABMXKEHWUS
MOJIEKYN C abCOMOTHOW TeMMepaTypoi, MepBblid 3aKOH TEPMOAMHAMUKW, 3aKOH COXPaHeHWs
3NIEKTPUYECKOr0o 3apsga, 3akoH KynoHa, npu 3TOM pasnnyartb CAOBECHYKO (DOPMY/IMPOBKY
3aKOHa, ero MaTemMaT1yecKoe BblpaKeHue 1 ycnosus (rpaHuubl, 061acTv) NPUMEHNMOCTH;

0OBACHATL OCHOBHbIE MPUHLMIbI AeACTBUS MaLLWH, NPUOG0POB M TEXHUYECKUX YCTPONCTB;
pasnnyatb YCnoBms Ux 6e30nacHOro UCMob30BaHNA B NOBCELHEBHOW XM3HU;

BbINOIHATL 9KCMEPVMEHTbI MO WUCCNEeL0BaHNI0 (PU3NYECKUX ABMIEHWA M MPOLECCOB C
NCMOMb30BaHMEM  MPAMbIX W KOCBEHHbIX — W3MepeHWi, npu  3TOM  (hOpPMY/MPOBaThb
npobnemy/sagayy W runotesy y4ebHOro 3KCMepMMeHTa, cobupaTb YCTAHOBKY U3
Npes/I0KeHHOro 060pyA0BaHMs, NPOBOANTL OMNbIT U POPMY/NIMPOBATL BbIBOAbI;

OCYLLECTB/IATL NPSAMbIE M KOCBEHHbIE W3MEPEHUS (PU3NYECKMX BENYUH, MPU 3TOM
BblOMpaTh ONTUMaSbHBIA CrOCO6 M3MEPEHUA W UCNOMb30BaTb W3BECTHbIE METOLbl OLEHKM
MOrpeLLHOCTEN N3MEepPEHWIA;

nccnefoBatb 3aBUCMMOCTU  MeXAy (U3NYECKUMU  BeNMYMHAMU € UCMO0Jb30BaHUEM
NPAMbIX W3MEPEHWI, NPWU 3TOM KOHCTPYMpOBaTb YCTaHOBKY, (UKCMPOBaTb pe3ynbTarhl
MONTYYEHHON 3aBUCMMOCTU (PU3NYECKMX BEIMYMH B BUAe Tabnuy v rpaukos, fenaTb BbIBOAbI
Mo pesy/ibTaram MCC/ef0BaHus;

cobnogate npasuna 6e3onacHoOro Tpyga nNpv NPOBeAEHUM WUCCNef0BaHWA B pamMKax
y4ebHOro 3aKcnepumeHTa, Yy4ebHO-UCCNEOBATENIbCKOM M MPOEKTHOW  [eATeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPONCTB U NabopaToOpHOro 060pyA0BaHNS;

pelatb pacyéTHble 3afayus C SBHO 3afaHHOW (M3MYECKON MOAENbIO, WCMOoNb3yAa
(hn3nyecKmne 3aKOHbI U MPUHLMMBI, HA OCHOBE aHa/M3a YCN0BMS 3afa4n BblonpaTb (PU3NYECKYHO
MoZe/lb, BblAeNATb (M3NYECKMe BEIUYMHBI U (DOPMYSbl, HEOOXOAMMblE NS €€ peLueHus,
MPOBOANTL PACUEThI 1 OLEeHMBATb PeasIbHOCTb MOJTYYEHHOT0 3HAYEHNSA (U3UYECKON BENINYMNHBI;



pellaTb KayeCTBEHHbIE 3afayu: BbICTpamBaTb JIOTMYECKM HEMPOTUBOPEUMBYHO LIEMOYKY
pacCy>XJeHWiA C OMOPOI Ha U3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKMe AB/IEHNS;

NCMONb30BaTb NPU  pelleHUn  Yy4ebHbIX 3a4ady COBPEMEHHblE  MH(OPMALMOHHbIE
TEXHOMOMMN A1 NMOUCKA, CTPYKTYPUPOBaHWS, UHTEpNpeTaumMnm 1 npeactasneHns yyebHOW U
Hay4YHO-NONYNAPHON WHMOPMALMK, MNOMYYEHHOW W3 Pas/IMYHbIX WUCTOYHWMKOB, KPUTUYECKM
aHasM3MpoBaThb Noslydaemyo MH(OpMaLmIo;

MPMBOAMTL NPUMEPbI BKMaLa POCCUICKMX U 3apYOeXHbIX YUEHbIX-(DU3NKOB B pasBuTHe
HayKK, 06bACHEHVE MPOLLECCOB OKPYXKAIOLLEr0 MUPa, B Pa3BUTUE TEXHWUKMN U TEXHOMOMNIA;

MCNONMb30BaTb TEOPETUYECKMEe 3HaHUA N0 (DU3NKEe B MOBCEAHEBHOW >KU3HW A
obecrieveHns 6e30MacHOCTY NpW obpaLleHnn ¢ NpruéopaMm 1 TEXHNUYECKMUN YCTPONCTBaMU, ANs
COXpaHeHMs 340P0Bbs 1 COBMOAEHNA HOPM 3KOIOrMYECKOro NOBELEHWS B OKPYXKAIOLLel cpeje;

paboTaTb B rpynmne c BbIMOIHEHWEM Pa3NYHBIX COLMabHbIX POei, NiaHMpoBaTb PaboTy
rpynnbl, pauvoHasbHO pacnpefensaTb 0643aHHOCTM WM MNaHUPOBaTb  AeATENbHOCTb B
HeCcTaHAapPTHbIX CUTYyaUWsiX, afleKBaTHO OLeHMBaTb BK/Af KaXAOro M3 y4aCTHWKOB Fpynmbl B
peLLleHne paccMaTpmBaeMoi Npobemsl.

K KoHLy 06yueHnsi B 11 kaacce nNpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/MKHbI
OTpaxaTb CHOPMMPOBAHHOCTL Y 06YYaLOLLMXCA YMEHWIA:

AEMOHCTPMPOBaTb Ha MpMmepax po/ib U MeCTO (M3MKM B (HOPMUPOBAHUM COBPEMEHHOIA
Hay4YHOW KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM W TEXHOMOMMIA, B NPaKTUYECKOi
AEeATeNbHOCTY NOAEN, LeNOCTHOCTb U e4UHCTBO (IU3NYECKO KapTUHbI MUPA;

YUNTbIBaTb  FPaHULbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOAENE: TOYEUHbIN
ANEeKTPUYECKUIA 3apaf, /lyd CBeTa, TOYEYHbI WCTOYHWMK CBeTa, fAepHas MOfe/lb aToma,
HYK/OHHas MOZe b aTOMHOT 0 fipa Npu peLleHnn (PU3nNYeckmx 3agay;

pacnosHaBaTb (M3nyeckne sBneHMs (MPOLECCbl) M OOBACHATL MX Ha OCHOBE 3aKOHOB
3NEKTPOAMHAMUKMA N KBAHTOBOM (DU3MKMW: 3M1eKTpMUYecKas NPOBOAMMOCTb, TEM0BOE, CBETOBOE,
XMMWYECKOE, MarHWTHOe [JeNCTBUA TOKa, B3aMMO[ENCTBME MAarHUTOB, 3/1EKTPOMarHWTHas
VHAYKUWS, [EACTBME MarHUTHOrO MOMS Ha MPOBOAHWK C TOKOM W [ABWXKYLMIACA 3apsf,
3N1EeKTPOMarHUTHbIe KonebaHus 1 BOMHbI, MPAMO/IMHENIHOE pacnpoCTPaHeHMe CBETa, OTPaXKeHMe,
npenomneHune, uHTepdepeHUMUs, AUPpakyMa 1 nonspusaums CBeTa, AMCNEpPCUst  CBeTa,
(hOTO3NEKTPUYECKNI ApdeKT (hoTO3((eKT), CBETOBOE AaBNeHWe, BOSHUKHOBEHWNE IMHENYATOro
CMeKTpa aToma BOLopoAa, ECTECTBEHHAS M UCKYCCTBEHHAs Paju0aKTUBHOCT;

OnucbIBaTb M3y4YeHHble CBOWCTBA BellecTBa (3M1EKTPUYECKME, MarHUTHbIE, ONTUYECKUE,
3NEKTPUYECKYHO NPOBOAUMOCTb PasfIYHbIX CPef) W 3MeKTPOMarHUTHbIe SBNEHUS (NPOLECCh),
NCNonb3ys (U3NYECKMEe BENNUMHBI:  3NMEKTPUYECKNA  3apaf, CWna TOKa, 3MEeKTPUYEcKoe
Hanps>KeHue, 3NeKTPUYECKOe CONPOTUB/IEHME, PA3HOCTb NMOTEHLMAN0B, 3EKTPOABMXKYLLLASA CUNa,
paboTa TOKa, WHAYKUMS MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTYLUKW, 3HEPrus 3MeKTPUYECKOrO M MarHUTHOroO MNofei, Mepuoj U 4vactoTa KonebaHwuii B
KonebaTeslbHOM KOHTYpe, 3apsaj 1 cuia ToKa B MPOLecce rapMOHUYECKUX 31EKTPOMArHUTHBIX
KonebaHui, (POKYCHOe pacCcTosHWe W OnTMYecKas cuia fIMH3bL, NPU ONMUCaHUM MPaBUIbHO
TPakToOBaTb (DMU3NYECKMIA CMbICAT UCMO/b3YEMbIX BEANYMH, WX O0O03HAYEHWUS W efUHMLbI,
yKasblBaTb (hOPMY/ibl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYHO BENNUMNHY C APYTMMW BENNYNHAMMY;

OMNCLIBaTb M3YYeHHble KBaHTOBbIE SBMEHWS W MPOLECCHI, UCMOMb3ys (PU3MyecKue
BE/IMYMHbBI: CKOPOCTb 3M1EKTPOMArHWTHbIX BOJIH, A4/IMHA BOMHbI U 4YacTOTa CBETa, 3HEPrMsi U
uMnNynbC (POTOHA, Nepuof nonypacnaga, SHEPrus CBA3WM aTOMHbIX S4ep, NpU OnucaHum
MpaBUIbHO TPaKTOBaTb (DM3NYECKMIA CMbICT WMCMOMb3YEMbIX BEIMYMH, UX 0003HAYEHUA 1



efVHNLbI, YKa3blBaTb (DOPMY/ibl, CBA3bIBAIOLLME [LAHHYIO (PU3NYECKYKD BENNYUHY C ApYrMU
BEIMYMHAMMU, BbIYUCNATL 3HAYEHME (DU3NYECKONW BE/TMYUNHBI;

aHa/IM3MpoBaTh (PU3NYECKMe NPOLECChl M ABMEHUA, UCNONb3YA (M3NYECKMe 3aKOHbl U
NpUHUMNBLL:  3aKOH OMa, 3aKOHbl MOC/eA0BaTe/IbHOTO W MapasiielbHOro  COeAuvHEHUs
MPOBOAHMKOB, 3aKoH [bkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM  MHAYKUMW,  3aKOH
NPAMOJSIMHENHOrO PacnpoCTpaHeHMsi CBETa, 3aKOHbl OTPaXXEHWS CBETA, 3aKOHbl MPenomseHns
CBeTa, YypaBHeHMe JWHWTeHa AN (OTo3((eKTa, 3aKOH COXPAHEHUS 3SHEpPruu, 3akoH
COXPAHeHUs MMMy/bCca, 3aKOH COXPaHEHWS 3MeKTPUYECKOro 3apsafa, 3aKOH COXpaHeHus
MaccoBOro 4mcna, noctynartbl bopa, 3aKOH pajMoakTMBHOrO pacnafga, npyv 3TOM pasnyartb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa, ero MaTeMaTU4yecKoe BbIpaKeHue K ycnosusa (rpaHuupbl,
06/1acTn) NPUMEHNMOCTH;

OMpefenaTb HanpasfieHWe BeKTOpa WHAYKLUUW MArHUTHOTO MOMS MPOBOAHWMKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua;

CTPOMTb M ONUCBIBaTL N300paXKeHMe, CO34aBaeMoe NI0CKMM 3epKasioM, TOHKON NNH30IA;

BbINOMHATL 3KCMEPUMEHTbI MO UCCNEeA0BaHMI0 (DU3NYECKUX SBNEHWIA U NPOLLECCOB C
MCNONb30BaHMEM  MPAMbIX U KOCBEHHbIX  WM3MEpeHWin: npu  3TOM  (POPMY/MpPOBaThb
npobnemy/sagadyy M runotesy Yy4ebHOro 3KCrepumeHTa, cobupaTb YCTaHOBKY U3
npesnoXeHHOro 060pyfoBaHNA, NPOBOAUTL OMbIT U (hOPMY/IMPOBATL BbIBOAbI;

OCYLLECTBNATL MNPSMbIE M KOCBEHHblE W3MEpPEeHUsS (U3NYECKMX BENUYMH, NPU 3TOM
BblOMpaTb ONTUMaIbHbIA CMOCOO W3MEpPEHWUS WM UCMO0/b30BaTb W3BECTHbIE METOAbl OLEHKU
MOrpeLLIHOCTEN N3MEPEHNI;

nccnefoBaTb 3aBUCUMOCTI (PU3NYECKMX BEMIMUMH C UCMOb30BaHWEM MPAMbIX U3MEPEHMNIA:
NPy 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (PMKCMPOBaTb pe3yfbTaTbl MOyYeHHOW 3aBUCUMOCTM
(bM3NYECKMX BeNMYMH B BuAe Tabnuuy W rpamkoB, [fenatb BbIBOAbI MO  pe3y/bTaTtam
nccnefoBaHus;

cobnogatb npasuna 6Ge3onacHOro Tpyga Npv NPOBEAEHUM WUCCNeAO0BaHWA B pamMKax
y4ebHOro 3KCnepumeHTa, Y4ebHO-UCCNeAOBaTENbCKOM W MPOEKTHOW  [AesTeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPONCTB 1 NabopaTopHOro 060pya0BaHus;

pewwartb pacyéTHble 3afayM C SBHO 3afaHHOW (U3NYECKON MOZAEeNbi, UCMOosb3ys
(pM3MYecKme 3aKOHbI 1 MPUHLMNbI, HA OCHOBE aHa/nm3a yCoBUA 3afa4mn BblovpaTb U3NYECKYHO
MOA€Nb, BblAENATb (PU3NYECKME BeNYMHBbI U (DOPMY/bl, HEOOXOAMMblE AN €€ peLueHus,
NMPOBOAUTL PaCcYETbI U OLEHMBATb PeaslbHOCTb MOJTYYEHHOI 0 3HaYEHUA (PU3NYECKOW BESIMYMNHBI;

pelaTb KayeCTBEHHble 3afayn: BbICTpamBaTb JIOTMYECKU HEMpPOTMBOPEUMBYHO LIEMNOYKY
PacCy>XAEHNIA C ONOPOIA Ha N3YUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKMNE SBIEHUS;

MCMosb30BaTb NPV PeleHnn  y4ebHbIX 3afay  COBPEMEHHble  MH(OPMaLMOHHbIE
TEXHONOMMN 419 MOWUCKA, CTPYKTYPUPOBAHWSA, WHTepnpeTauum n npeactaBneHus yvyebHOW w
Hay4YHO-MOMYNSAPHOM MH(OpMaLUK, MOMYYEeHHOW W3 PasIMYHbIX WCTOYHUKOB, KPUTUYECKM
aHa/IM3MpoBaTh MosyvaemMyr MH(POPMaLUIO;

06BbACHATb NPUHUMNbI AEACTBUSA MaLlIMH, MPUBGOPOB 1 TEXHNYECKMX YCTPOICTB, pasnmyaTb
YCNOBMA NX 6e30MacHOro NCMob30BaHNSA B NOBCELHEBHOW XM3HM;

NPUBOAUTL NPUMepPbI BK1afa POCCUMCKMX N 3apyBeXXHbIX YUYEHBbIX-(IM3NKOB B pa3BUTUE
HayKu, B 00BACHEHME NPOLECCOB OKPY>KAIOLLLEr0 MUPa, B Pa3BUTNE TEXHUKN N TEXHONOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA N0 (PM3MKE B MNOBCEAHEBHON XXWU3HWM ANA
obecrieveHns 6e30MacHOCTY NpW obpaLleHn ¢ NprubopaMm 1 TEXHUYECKMMUN YCTPONCTBaMU, ANS
COXPaHeHUA 34,0P0Bbs U COONOLEHNA HOPM 3KOIOMMYECKOr 0 MOBELEHNS B OKPY>KAIOLLEN Cpeae;



paboTaTh B rpynmne C BbIMO/IHEHNEM Pa3NIMYHbIX COLMArbHbIX PONEA, NNaHMpPoBaTb PaboTy
rpynnbl, paUuoHanbHO pacnpefensTs 0653aHHOCTM U MJaHUPOBaTb  [ESTENbHOCTb B
HECTaHAAPTHbIX CUTYaUUsX, afleKBaTHO OLIEHMBATb BKMAf KaXAOr0 U3 YYaCTHUKOB rpynnbl B
PEeLLIeHNEe paccMaTprBaeMoit NPo6iemMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne

Haumenosanue
0 pa3IesioB M TEM
/ NMPOrpamMMblI
n

KoanuecTBo 4acoB

KonTpoabHbl
e padoThl

IIpakTHYecKkHn

Bcero
e padoThl

Paznen 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUA

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

dusmka n MeTobl

bubnmoteka LLOK

1.1 2 https://m.edsoo.ru/7f41b
Hay4HOro No3HaHus
72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
2.1  KuHematuka 5 https://m.edsoo.ru/7f41b
f72
bubnunoteka LIOK
2.2  [OmHamuka 7 https://m.edsoo.ru/7f41b
fr2
3aKOoHbI COXpaHeHs B bubnvorexa LIOK
P 6 1 1 https://m.edsoo.ru/7f41b
MexaHuKe
£72
WToro no pasgeny 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

OcHoBbI
MOJeKYAPHO-

9 1

bubnunoteka LIOK
https://m.edsoo.ru/7f41b



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

KMHETWUYECKOI Teopumn

f72

OcHoBblI
TEPMOAMHAMUKN

3.2

ArperatHble
3.3 COCTOAHWSA BELLECTBA.
da3oBble Nepexobl

Toro no pasgeny

10

24

Paznen 4. JIEKTPOJAUHAMUKA

bubnunoteka LIOK
https://m.edsoo.ru/7f41b
f72

bubnunoteka LIOK
https://m.edsoo.ru/7f41b
f72

bnbnmoteka LLOK

4.1  OnekTpocTatuka 10 https://m.edsoo.ru/7f41b
72
n o
3noe?<TTOH|/|HqI-(|eI::I::M|7| TOK bubsviorexa LIOK
4.2 P ' 12 https://m.edsoo.ru/7f41b
TOKM B pas/inyHbIX
72
cpepax
WToro no pasgeny 22
Pe3epBHoe Bpems 2
OBLWEE KOJIMYECTBO
YACOB INO 68

NMPOIrPAMME



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

11 KJIACC

Ne KoanyecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
Il KonTpoasu [MpakTnyeck
M TeM IPOorpaMMbI Bcero oOpa3oBaTe/ibHbIE
/ ble paboThI He padoThl
I pecypcsl
Paznea 1. JIEKTPOJIMHAMUKA
MarHuTHoe none. Bubnmoteka LLOK
AneKTpoMarHmMTHas 11 1 3 https://m.edsoo.ru/7f41
NHOYKLMA c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
5 MexaHn4yeckune n Bubnunoteka LLOK
1' 3NEKTPOMArHMTHbIE 9 1 https://m.edsoo.ru/7f41
KonebaHus c97c
Bubnunoteka LLOK
2. MexaHnuyeckue u
5 1 https://m.edsoo.ru/7f41
2 3/1eKTPOMArH1THbIE BOJTHbI
c97c
5 Bubnmoteka LIOK
3' OnTuka 10 3 https://m.edsoo.ru/7f41
c97c
WToro no pasgeny 24
Paznen 3. OCHOBBI CHEHHAJILHOﬂ TEOPUU OTHOCHUTEJBHOCTHU
3 OcCHOBbI CneumabHoM bubnmoreka LIOK
' 4 4 1 https://m.edsoo.ru/7f41
1 TEopun OTHOCUTENIbHOCTM c97c



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

Toro no pasgeny

Pasznesn 4. KBAHTOBAS ®PU3UKA

Bubnunoteka LLOK

4 SMEMEHTbI KBaHTOBOM 6 https://m.edsoo.ru/7f41

1 ONTUKN
c97c

4 Bubnunoteka LLOK

2' CTtpoeHue aToMa 4 https://m.edsoo.ru/7f41
c97c
Bubnmnoteka LLOK

4.

3 ATOMHOE A4p0 5 https://m.edsoo.ru/7f41
c97c

WToro no pasgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5 SNeMeHTbl aCTPOHOMUU 1 bubnuoteka LIOK
1 acr opUKY P 7 https://m.edsoo.ru/7f41
P c97c
Toro no pasgeny 7
Pazaen 6. OGOBIIAIOIEE IIOBTOPEHUE
Bubnunoteka LLOK
O6o6uatoLLee NOBTOPeHME 4 https://m.edsoo.ru/7f41
c97c
WToro no pasgeny 4
Pe3epBHOE Bpems 3
OBLLEE KOJIMYECTBO 68

YACOB MO NPOIrPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

N

Tema ypoka

®ur3MKa — HayKa 0 Np1poge.
HayuHble METO/bI MO3HAHWS
OKPY>KaroLLLEro Mypa

Po/lb 1 MECTO (DM3MKM B
(hopMUPOBaHNM COBPEMEHHO
Hay4YHOI KapTWHbI MMpa, B
MPaKTUYeCKOW LeATeIbHOCTU
nojein

MexaH14ecKoe ABVKEHME.
OTHOCMTENbHOCTb
MEXaHNYEeCKOro ABMXKEHUS.
[MepemeLLieHME, CKOPOCTD,
YCKOpeHue

PaBHOMepHOe NPAMONNHENHOe
[BWKEHNE

PaBHOYCKOpPEHHOe
NPAMONIHEINHOE BUXEHNEe

KoanuecTBo 4acoB

Bce
ro

KoHuTtpoJsb
HbIE
padoThI

IIpakTuyec
KHe padoThl

Jlara
H3yUeH
U

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/bH
ble pecypchl

Brnbnuoteka
LIOK
https://m.edsoo.

ru/ff0c32e2

Brnbnuoteka
LLOK
https://m.edsoo.

ru/ff0c33e6

Brnbnuoteka
LLOK
https://m.edsoo.

ru/ff0c3508

Brnbnuoteka
LLOK
https://m.edsoo.

ru/ff0c3620

Brnbnuoteka
LLOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

https://m.edsoo.

ru/ffOc372e
bubnunoreka

CB060AHOe NnafeHwe. LIOK

:::::;:m cBobopHoro https://m.edsoo.
ru/ff0c39cc

o Bubnuoteka
KpuBonnHeiHoe ,qux(eHKle. LIOK
BUXKEHWE MaTepuasibHOM

f‘quM o 0pr>+<‘|)-|ocm https://m.edsoo.
ru/ffOc3ada

MpUHUMMN OTHOCUTE/ILHOCTYU Bubnuoteka

Mannnes. NHepumanbHble LIOK

cucTembl oTcyeTa. MNepBbli https://m.edsoo.

3aKOH HbloTOHa ru/ffOc3be8

Macca Tena. Cuna. MNpuHUmMn bubnunoteka

cynepnosuuuy cun. BTopoit LIOK

3aKOH HbloToHa ans https://m.edsoo.

MaTeprasibHON TOYKM ru/ffOc3be8
Bubnuoteka

TpeTnii 3aKoH HbOTOHa ANs LIOK

MaTepuasibHbIX TOUYEK https://m.edsoo.
ru/ffOc3be8
Bubnuoteka

3aKOH BCEMUPHOIO TArOTEHMUS.

Cwuna TaxecTu. Nepsas LIOK

KOCMMYeCKas CKOpoCTb ttps://m.edsoo.
ru/ff0c3d00

Cwuna ynpyrocTtu. 3akoH lMyka. Bub/morexa
LLOK

Bec Tena

https://m.edsoo.



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

ru/ff0c3el8

Cuna TpeHus. KoadduumeHT
TpeHus. Cuna conpoTuBIEHNS
npwn ABYKEHWM TeNa B
XNOKOCTU UK rase

MocTynaresibHoe n
BpalyaTesibHOe ABVXKEeHNe
abCo/OTHO TBEPAOrO Tena.
MomeHT cunbl. [11e4o cunebl.

Brnbnuoteka
LIOK
https://m.edsoo.

ru/ff0c3f76

Brnbnuoteka
LIOK
https://m.edsoo.

Ycnosusa paBHOBeCUA TBEPLOIO ru/ff0c41a6

Tena

Mnynbc maTepuasbHON TOUKK,

CUCTEMbI MaTepUa/IbHbIX TOYEK. Bub/orexa
LOK

IMnynbec cunbl. 3aKoH
COXpaHeHuna nMnysnbea.

https://m.edsoo.

ru/ffOc43d6
PeaKTnBHOe [ABWXeHue
PaboTa 11 MOLLHOCTb CU/IbI.
KnHeTuyecKas aHeprus Bnbnmnoteka
y LIOK

MaTepuanbHOA Toukmn. Teopema
00 N3MEHEHUN KUHETUYECKOI

https://m.edsoo.

ru/ff0c4502
3Heprum
[MoTeHUnanbLHasa aHeprus.
MoTeHUManbHasa aHeprus bubnunoreka
yrpyro aeopMmpoBaHHOM LIOK

NPYXXWHbI. MoTeHUManbHas

https://m.edsoo.

3Heprus Tena B6113N ru/ff0c46la
NMOBEPXHOCTN 3emM/n
MoTeHUManbHbIE 1 bnbnnoTteka

HenoTeHUWasibHble CUJIbI. Cssi3b

LIOK



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

paboTbl HENOTEHLMANBHbBIX CUJT
C N3MEHEHVEM MEXaHNYeCKO
3HEeprum cmucTemMbl Ten. 3akoH
COXPaHEeHWs1 MeXaHNYECKOiA
3Heprum

NaboparopHas paboTta
«lccnegoBaHue CBS3N paboTbl
CWNbI C U3MEHEHWEM
MeXaHWYeCKOM 3Heprum Tena Ha
nprYMepe pPacTsHKEHNS
PE3NHOBOI0 XryTa»

KoHTponbHas pa6oTa rno TeMe
«KnHemaTyKa. [mHamuKa.
3aKOHbI COXpaHeHUs B
MeXaHMKe»

OCHOBHbIe MON0XEHUS
MOJIEKYNAPHO-KNMHETNYECKON
Teopuun. BpoyHOBCKOe
ABvXeHue. Anddysms

https://m.edsoo.

ru/ff0c478c

Brnonuoteka
LLOK
https://m.edsoo.

ru/ffOc4b74

Brnonnoteka
LLOK
https://m.edsoo.

ru/ffOc4dc2

XapakTep ABWKeHUA U
B3aVMO/ENCTBUA YacTULy
BeLlecTBa. Mogenu CTpoeHus
rasos., XXMAKOCTEN 1 TBEPAbIX
Ten

Macca monekyn. Konmyectso
BewecTsa. ['locTosHHan
ABoragpo

TennoBoe paBHOBECKE.
TemnepaTypa 1 eé n3mepeHue.



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

LLikana Temnepatyp Lienscus

MpeanbHsbiil ras 8 MKT.
OcHoBHoe ypasHeHne MKT

Ab6conoTHas Temnepatypa kak
Mepa CpefiHei KMHETUYECKOW
3HEPIMMN ABVXXEHNS MONEKY.
YpaBHeHe MeHeneeBa-

Brnbnuoteka
LIOK
https://m.edsoo.

ru/ff0c4fde

Brnbnuoteka
LIOK
https://m.edsoo.

o ru/ffOc511e
KnanenpoHa
3akoH [anbToHa. ["a3oBble
3aKOHb!
NabopaTopHas paboTa
«lccnepoBaHme 3aBUCUMOCTH
MeXay napameTpamMu COCTOAHUSA
paspeXKeHHoro rasa»

Bubnuoteka
3onpouecchl B naeasbHOM rase LIOK
Ept;crfzivtla:zceme https://m.edsoo.

ru/ff0c570e
BHYTpeHHAA aHeprua
TepMOANHAMNYECKON CUCTEMBI bubnunoteka
1 cnocobbl €€ N3MEHEHUS. LIOK
Konunuectso TennoTbl U paboTa. https://m.edsoo.
BHYTpeHHAA aHeprus ru/ff0c5952
0[lHOATOMHOrO0 MAeaNnbHOro rasa

Bubnuoteka
Buapbl Tennonepegaun LIOK

https://m.edsoo.



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

ru/ff0c5c36

Y penbHas TennoéMKoCTb bubnmnoteka
3 BellectBa. KonmMyecTso TeNOThI LIOK
2 npu Tennonepesave. https://m.edsoo.
ApvabaTHbIin npoecc ru/ff0c5¢c36
o Bubnuoteka
3 MepBblii 32KOH TEPMOAMHAMUKM LIOK
3 :360? I;pz(l\:n:aH;Hme A https://m.edsoo.
pou ru/ffocSefc
bubnunoteka
3 HeobpaTMoCTb MpoLeccoB B LIOK
4 :EM:;)A;::'\TAE?(ZM SaKOH https://m.edsoo.
PMOA ru/ff0c6230
bubnunoteka
3 MpuHumn geinctena n Krg LIOK
5  TennoBoW MalUWHbI https://m.edsoo.
ru/ff0c600a
2 Linkn KapHo n ero KMng
3 3konorvnyeckue npobnembl
7 TEnno3HepreTuku
3 O606LatoLLmnin ypoK EVgQMOTEKa
M :
e
PMOA ru/ff0c6938
3 KoHTposbHas paboTa rno Teme Bubnnoteka
9 «MonekynsipHasa usmnka. LIOK

OCHOBbI TEPMOAUHAMUKI»

https://m.edsoo.



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

ru/ff0c6a50

MapoobpasoBaHue u
KOHAeHcauus. MicnapeHne n
KuneHune

ABCONI0THasA 1 OTHOCUTENbHAS
BNaXXHOCTb BO3AYyXa.
HacblLieHHbIV nap

TBéppoe Teno.
Kpuctannnyeckune n amopHble
Tena. AHU30TPONUA CBONCTB
Kpuctannos. XKnakue
KpucTtanbl. CoBpeMeHHbIE
marepuansl

[MnaBneHve 1 KpucTanansayms.
Y[enoHaa Tennota nnasneHus.
Cybnumauus

YpaBHeHWE TENI0BOro 6anaHca

AnekTpusauus Ten.
AnekTpuyeckmnin 3apsa. [ga
BMA 3NeKTPUYECKUX 3apsa0B

MPOBOAHVKY, ANINEKTPUKA U
MoNyNPOBOAHNKM. 3aKOH

Brnbnuoteka
LIOK
https://m.edsoo.

ru/ff0c63b6

Brnbnuoteka
LLOK
https://m.edsoo.

ru/ff0c64d8

Brnonuoteka
LLOK
https://m.edsoo.

ru/ff0c65f0

Bnbnuoteka
LLOK
https://m.edsoo.

ru/ff0c6708

Bnbnuoteka
LLOK
https://m.edsoo.

ru/ff0c6820

Brnbnuoteka
LIOK
https://m.edsoo.

ru/ffOc6bcc

Brnbnuoteka
LLOK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

COXPaHEeHUs 3IEKTPUYECKOTO

https://m.edsoo.

3apaga ru/ff0c6bcc
. BubnunoTeka
B3anmogencTsme 3apsaaos.
3akoH KynoHa. ToueuHbli LIOK
ANEKTPUYECKNIA 3apsg, htips://m.eas0o.
ru/ffOcéeed
Hanps»éHHOCTb Ev6ImoTeKa
3NIEKTPUYECKOro Nons.
MpuHUMN cynepnosnmm HOK
ANEeKTPUYECKNX nonem. JIMHum ttps://m.edsoo.
iy ru/ffOc6df2
Harnps»KEHHOCTU
Pa6oTa cun Bubnuoteka
3N1eKTPOCTaTUYECKOr0 NoNs. LIOK
MoTeHuwan. PasHOCTb https://m.edsoo.
noTeHLManoB ru/ff0c6f00
[MPOBOAHMKM N AN3NEKTPUKN B Bubnuoteka
3N1eKTPOCTaTUYECKOM MONe. LIOK
[nanekTpnyeckas https://m.edsoo.
MPOHULIAEMOCTb ru/ff0c7018
Bubnuoteka
) LIOK
AnekTpoémKocTb. KoHaeHcaTop https://m.edsoo.
ru/ff0c7126
ONeKTPOEMKOCTb MI0CKOro bubnmoteka
LIOK

KOH/leHcaTopa. SHeprus
3apPSHKEHHOr0 KOH/eHcaTopa

NabopaTopHas paboTa
" I3mMepeHme 3N1eKTPOEMKOCTH

https://m.edsoo.

ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

KOHAeHcaTopa"

MpuHUMN gencTauns n
NPUMEHeHne KOHAEHCaTopoB,
KONUPOBa/ILHOTO anmnapara,
CTPYWHOr O MpuHTEpa.
DneKkTpocTaTnyecKas 3awmnTa.
3asemsieHue 3neKTponprubopos

ANeKTPUYECKNIA TOK, YCI0BUS
€ro CyLLeCTBOBaHMS.
MOCTOSAHHBIN TOK. Cuna ToKa.
HanpseHne. ConpoTuBeHMe.
3akoH OMa gna yyacTka Lenu

NocnepoBaTensbHOE,
napasinensHoe, CMeLlaHHoe
COeAMHeHMe NPOBOAHMKOB.
NabopatopHasa paboTa

BnbnmoTteka
LIOK
https://m.edsoo.

«13yyeHmne cmeLLaHHOro ru/ffOc74f0

COEeIMHEHWS PE3UCTOPOB»

PaboTa 1 MOLLHOCTb Bubnoreka
LLOK

3/1IEKTPUYECKOro TOKa. 3aKOH
>xoyna-JleHua

https://m.edsoo.

ru/ff0c7838
3akoH OMa A/15t NOSTHOM
(3aMKHYTOIA) 3MeKTPUYECKON EnGnMoTeKa
enu. KopoTkoe 3aMblKaHue.

NabopatopHas paboTa
«M3mepeHne 3C nctoyHmka
TOKA U ero BHyTPeHHero
COMPOTUB/IEHNA»

https://m.edsoo.

ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

DNeKTPOHHasA NPOBOAUMOCTb
TBEPAbIX META/I/OB.
3aBMCUMOCTb COMPOTUB/IEHNS
MeTa/1/10B OT TeMnepaTypbl.
CBepxnpoBoguMOCTb

DNeKTPUYECKMIA TOK B BaKyyMe.
CBOIACTBa 3N1EKTPOHHbIX MYYKOB

MonynpoBoOAHWKN, NX

Bubnuorteka
cobcTBeHHasA U I'IpI/IMUeCHaFI LIOK
EES:EQ::OCTID' Ceolicrea p—n- https://m.edsoo.

ru/ffOc84ae
MonynpoBOAHMKOBbIE NPUGOPBI
DNEKTPUYECKMNiA TOK B
pacTBopax 1 pacnnasax Bub/orexa
3N1eKTPOJINTOB. LIOK
DNeKTPoNnTUYeCKas https://m.edsoo.

ru/ff0c82ba
anccoumaums. dneKTponms
DNEeKTPUYECKINIA TOK B rasax. Bubnnoteka
CamocTosATeNbHbIN U LIOK
HecaMOCTOSATE/bHbIV paspss. https://m.edsoo.
MonHus. Mna3ma ru/ffOc84ae
AneKTpuyeckme npuodopsbl 1 bubnunoreka
YCTPOWCTBA U UX NPaKTUYECKOE LIOK
npumMeHeHue. MNpasuia TEXHUKN https://m.edsoo.
6e3onacHoOCTM ru/ffOc86fc

Bubnnoteka
O606LLaroLLMIA YPOK LLOK
«QIEKTPOANHAMUKA https://m.edsoo.

ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

KoHTponbHas pabota rno Teme Bubnuoteka
6  «3nekTpocTaTuKa. MOCTOAHHbIN 1 LIOK
6  2neKTpuYeckuii TOK. TOKM B https://m.edsoo.
pas3NYHbIX cpefax» ru/ffOc8a8a
. BubnunoTeka
6 Pe;epBHbII/I YPOK. KOHTpO/ibHas . LIOK
7 'F');nzzgg,q;e:ginwa" https://m.edsoo.
ru/ffOc8c56
. BubnnoTeka
Pe3epBHbIV YPOK.
0 O606LLatoLLMIA YPOK NO TEMam 1 LOK
8 10 Kacca https://m.edsoo.
ru/ffOc8féc
OBLUEE KOJTMYECTBO YACOB 68

Mo NPOrPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

A

n
/

1

Tema ypoka

[MOCTOAHHbIE MarHUTbI U UX
B3avMofeicTBne. MarHmTHoe
nose. BeKTop MarHUTHOM
NHAYKUAW. JIMHAN MarHUTHOW
NHAYKLMN

MarHuTHoe nosne NPOBOLHMKA
¢ TokoMm. OnbIT IpcTesa.
B3avmogelicTBre NpoBOAHNKOB
C TOKOM

NabopaTopHas paboTa
«/13yyeHne MarHMTHOro nons
KaTyLUKM C TOKOM»

[leiicTBME MarHMTHOrO NONA Ha
MPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTopHas pa6oTa
«MccnepoBaHmne aenctaus
MOCTOSAHHOIO MarHMTa Ha
pamKy C TOKOM»

[lelicTBMe MarHUTHOIO MoNs Ha
ABUXYLLLYHOCS 3aPSHKEHHYHO

KoaunuecTBO 4acoB

K
Bee OHTPOJIb
Hble
ro
padoThI
1
1
1
1
1

IIpakTHyec
KHe padoThl

Jara
U3y4eH
usi

DJIeKTPOHHBbIE
undgposbie
o0pa3oBaTesibH
ble pecypchl

bnbnnoTeka
LLOK
https://m.edsoo.
ru/ff0c9778

bnbnnoTeka
LIOK
https://m.edsoo.
ru/ff0c98fe
Bnbnnoteka
LIOK
https://m.edsoo.
ru/ff0c98fe

Bnbnuoteka
LIOK
https://m.edsoo.
ru/ff0c9ac0

Brnbnuoteka
LLOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

yactumuy. Cuna JlopeHua.
PaboTa cusbl JTopeHua

https://m.edsoo.

ru/ff0c9df4

ANeKTPpOMarHUTHas UHAYKLMS.
MOTOK BEKTOpa MarHUTHOW
NHAYKUMK. 3A4C NHAYKLMN.
3aKOH 3/1eKTpOMarH1MTHOW
NHAYKUMK dapages

NabopatopHas paboTa
«MccnenoBaHne aBneHNA
3NEeKTPOMAarHUTHOW UHAYKLMN»

BnbnmoTteka
LIOK
https://m.edsoo.

ru/ffOcal50
WHAYKTUBHOCTL. HABNeHne
camovHaykuun. 34C bnbnuoTeka
CaMOUHAYKLNN. DHeprua LIOK

MarHMTHOIO MONSA KaTyLLKN C
TOKOM. OfIEKTPOMarHUTHoe
none

https://m.edsoo.

ru/ff0ca600

TexHUYEeCKMe YCTPOINCTBA U 1X
MPUMEHeHMe: NOCTOSHHbIE
MarHWTbI, 3N1eKTPOMArHuTl,
3MeKTPOABUraTeb,
YCKOPUTENN 3N1EMEHTaPHbIX
YacTMLL, MHAYKLUMOHHASA NeYb

O606LLaoLLMIA YPOK
«MarHuTHoe none.
DNeKTpoMarHUTHas NHAYKLNA»

BubnmoTteka
LIOK
https://m.edsoo.

ru/ff0cab82

KoHTposbHas paboTa rno Teme
«MarHuTHoe none.

BubnmoTteka
LIOK



https://m.edsoo.ru/ff0c9df4
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DNeKTPOMarHUTHasa MHAYKLUA»

https://m.edsoo.

ru/ffOcad58
CB060HbIE MEXaHNYECKME
Kone6aHus. FapMoHMYecKme Bubnuoteka
oo LLOK

KonebaHus. YpaBHeHue
rapMOHUYECKNX KONebaHWiA.
MpeBpaLyeHne 3Heprum

https://m.edsoo.

ru/ffOcaf06

NabopatopHas paboTa
«MccnegoBaHne 3aBMCMMOCTH
nepvofa Masbix KonebaHumi
rpysa Ha HATW OT AIMHbI HUTK
1 Macchbl rpysa»

Konebate/fibHbliA KOHTYP.
CB060AHbIE
3N1EeKTPOMarH1THbIe KonebaHms
B MAealbHOM Ko/iebate/lbHOM
KOHTYpe. AHanorus Mexxay
MEeXaHUYeCKNUMM 1
3NEKTPOMArHUTHLIMM
KonebaHusamu

®opmyna TomcoHa. 3aKoH
COXPAaHEHUsA 3Heprun B
naeanbHOM KonebaTe/lbHOM

Brnonnoteka
LIOK
https://m.edsoo.

ru/ffOcb820

Brnonnoteka
LLOK
https://m.edsoo.

KOHTYpe ru/ff0cb9c4
i BusoTera
: YX4 LIOK

MexaHu4yecKune KonebaHus.
Pe3oHaHC. BbIHY>XeHHbIe
3/1eKTPOMarH1THbIe KonebaHus

https://m.edsoo.

ru/ffOcbb86



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
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https://m.edsoo.ru/ff0cb820
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https://m.edsoo.ru/ff0cbb86

MepemMeHHbIN TOK.
CuHyconganbHbili
nepemeHHbI TOK. MOLLHOCTb
MepemMeHHOro ToKa.
AMNANTYLHOE 1 LelicTBYIOLLee
3HaYeHwme CUNbl TOKa W1
HanpsKeHns
TpaHcdopmarop.
Mpon3BOACTBO, Nepeaaya v
noTpe6ieHne 3NEKTPUYECKONM
3HEprum

YCTPOIACTBO M NPaKTUYECKOE
MPUMEHEHMNE 3NEKTPUYECKOTO
3BOHKa, reHepaTopa
MepemMeHHOro TOKa, MHWIA
anekTponepeaady

DKONOrnyecKme puckn npm
NPOM3BO/CTBE
aNeKTpo3Heprun. KynbTypa
1CNONb30BaHNSA
3NEKTPO3HEPrun B
MOBCEAHEBHOM XXN3H

MexaHun4yecKue BO/HbI,
YCNOBWSA PacrnpocTpaHeHus.
Mepuog. CKopocTb
pacnpocTpaHeHns 1 4vHa
BO/HbI. [lonepeyHble u
NPOLO/NbHbIE BOJHBI

3BYK. CKOpOCTb 3BYKa.

Brnonuoteka
LLOK
https://m.edsoo.

ru/ffOcbd34

Brnonuoteka
LLOK
https://m.edsoo.

ru/ff0cc324

Bnbnuoteka
LLOK
https://m.edsoo.

ru/ffOccab4

Brnbnuoteka



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

['poMKOCTb 3BYKa. BbicoTa
ToHa. TeMbp 3BYyKa

LIOK
https://m.edsoo.

ru/ffOcccOc

AneKTpoMarHUTHbIE BOSIHbI, NX
CBOWCTBaA U cKopocCTb. LLkana
9N1eKTPOMarHUTHbIX BOJIH

BubnmoTteka
LIOK
https://m.edsoo.

ru/ffOccfe0
MprHUMNLI PagmocBa3n 1
TenesuaeHuA. Passutue
CpefcTB cBA3N. Pagnonokayms

Bubnuoteka
KoHTponbHas paboTa LIOK
«KonebaHusa v BO/HbI» https://m.edsoo.

ru/ffOcc6f8
MMpamonuHeinHoe bubnunoteka
pacnpocTpaHeHWe cBeTa B LIOK
0[lHOpPOAHOM cpefe. TOoYeUHbI https://m.edsoo.
NCTOYHMK cBeTa. Jlyu cBeTa ru/ff0cd350
OTpaxkeHne cBeTa. 3aKOHbI bubnunoteka
OoTpaXkeHusa ceeTa. [MocTpoeHme LIOK
N306paXKeHnIn B N/TIOCKOM https://m.edsoo.
3epkasne ru/ff0cd4e0
MpenomneHwve ceeTa. NonHoe bubnunoteka
BHYTPEHHee OTpaXKeHwue. LIOK
MpefenbHbIA Yyron NoaHoro https://m.edsoo.
BHYTPEHHEero oTpaXkeHus ru/ffOcd7f6
NabopatopHas paboTa bubnunoteka
«WM3mepeHne nokasarens LIOK

npenoMneHns CTekna»

https://m.edsoo.



https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

ru/ffOcd67a

JIMH3bI. TocTpoeHne
N306paXkeHNI B NNH3E.
dopmy”a TOHKOIN INH3bI.
YBennyeHne fIMH3bI

NabopatopHas paboTa
«l/ccnepoBaHmne CBOMCTB
N300paKEHNI B NINH3AX»

Ancnepcns ceeta. CNOXHbIN
cocTas 6enoro ceeTa. LiBeT.
NabopatopHas paboTa
«HabnwofeHve gucnepcun
cBeTa»

NHTepdepeHuus ceTa.
Andpakuyms ceeta.
AndpakuymoHHas peluéTka

[MonepeyHOCTb CBETOBbLIX BOJIH.

Monsipnsaums ceeTa

Brnbnuoteka
LIOK
https://m.edsoo.

ru/ffOcddle

Brnbnuoteka
LLOK
https://m.edsoo.

ru/ffOced22

Brnbnuoteka
LLOK
https://m.edsoo.

ru/ffOcf02e
OnTuyeckune npnéopsl 1
YCTPOWCTBA W YC/IOBUSA NX
6e30MacHOro npYMeHeHUs
["paHnUbI TPUMEHMMOCTH bubnunoreka
KNaccmMyecKom MexaHUKW. LIOK

MocTynatbl cneynanbHon
TEOpUN OTHOCUTENBHOCTY

https://m.edsoo.

ru/ff0cf862
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OTHOCUTENBHOCTL bubnunoreka
OHOBPEMEHHOCTMW. 1 LIOK
3amefieHe BPeEMEHU 1 https://m.edsoo.
COKpalLeHNe AINHbI ru/ffOcfa4?2
SHeprus v UMNynsC Bubnnoteka
PENATUBUCTCKON YacTuLpbI. 1 LIOK
CB$I3b MaCCbl C 3Hepruen n https://m.edsoo.
NMMYNbCOM. JHepPrus nokos ru/ffOcfc68
KoHTposnbHas paboTta «OnTuka. EVSQMOTeKa
OCHOBbI CneLmabHON Teopum 1 1
OTHOCMTeﬂbHMOCTM>> " https://m.edsoo.
ru/ffOcf6f0
Bubnuoteka
®0oTOHbI. Popmyna lNnaHKa. 1 LIOK
3Heprua n umnynbc PoToHa https://m.edsoo.
ru/ffOcfel6
Bubnuoteka
OTKpbITHE N UCCNeLoBaHNe LIOK
?:gﬁz(ipizma. OnbiTol A. T 1 https://m.edsoo.
ru/ffOcffca4
3aKOoHbI (hoTo3deKTa. bubnunoteka
YpaBHeHMe DMHLWITEHa ANs 1 LIOK
(hoToahpekTa. «KpacHas https://m.edsoo.
rpaHuua» GoToaggekTa ru/ff0d015e
[asneHue ceeta. OnbITol 1. H. E‘Vg]gmmem
NebepneBa. XrMmmnyeckoe 1
neficTBue caeTa https://m.edsoo.
ru/ff0d04a6
TexHUYecKme yCTponcTBa u 1
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NPaKTUYeCKOe NPUMEHEHNE:
(hOTO3/IEMEHT, POTOAATUMK,
CO/MHeYHast 6aTapes, CBETOAMOL,

bubnunoreka
PeLleHne 3aga4 no Teme
o LIOK
«3N1eMEHTbI KBAHTOBOM
ONTUKU» https://m.edsoo.
ru/ff0d0302
Mogenb atoma ToMCOHa. bubnunoreka
OnbITbl Pesepthopaa no LIOK
paccesHuIo 0-4acTuL,. https://m.edsoo.
MMnaHeTapHas MOAeNb aTtoma ru/ff0d091a
Bubnuoteka
LIOK
M b
ocCTynarbl bopa https://m.edsoo.
ru/ffOdOafa
3nyyeHve n nornowieHve Bubnuoteka
(hOTOHOB NPV Nepexofe atoma LIOK
C OAHOr0 YPOBHSA 3HEPTUN Ha https://m.edsoo.
Apyroi. Buabl cnekTpos ru/ff0dOafa
BosiHOBbIe CBOINCTBA YacTuL,
o Bubnuoteka
BonHbl ae bponns. LIOK
K i o
O:HHM);C“;( yg’:.%:iaio: oHeO:: > https://m.edsoo.
Ayansil ru/ff0d0ca8
BbIHY)XIEHHOE U3/yYeHune
OTKpbITVE pPaanoaKTUBHOCTN. Bubnuoteka
OnbITbl Pe3epopaa no LIOK

onpeaeneHnio coctaBa
pPagnoakKTUBHOI O N3ny4eHUA

CsoiicTBa anbha-, 6eTa-,

https://m.edsoo.

ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
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ramma-usnyyeHusa. Bnuadune
PaanoaKTUBHOCTW Ha XXUBbIE
OpraHn3msl

OTKpbITVE NPOTOHA U
HenTpoHa. N3otonbl. Anbga-
pacnaf,. SNeKTPOHHbIA 1
MO3WUTPOHHBINA GeTa-pacnag,.

BubnmoTteka
LIOK
https://m.edsoo.

ru/ff0d1162
"aMMa-un3nyyeHue
o e e BuSoTeKs
APe. naep peakumn. LIOK

FAnepHsblin peakTop. Mpobnemsl,
MepcrneKTMBbI, 3KONOMMYecKmne

https://m.edsoo.

o ru/ff0d1356
acneKTbl ALepHON 3HEpPreTUKM
JnemMeHTapHbIe YacTuULbI.
OTKpbITE NO3UTPOHA. MeToapb!
HabIoAeHNA N permcTpawmn Bubnuoteka
3N1eMeHTapHbIX YacTuL. LIOK

Kpyrnblin cton
«PyHAaAMEHTA/IbHbIE
B3aVMOfeincTBus. E4UHCTBO
(h13nYeCKOl KapTUHbI MUpa»

Bup 38é34HOr0 Heba.
Co3Be3aus, ApKue 3BE3abl,
nnaHeTbl, UX BUAUMOE
ABuxeHune. ConHeyHas
cucrtema

ConHuge. ConHeyHasn
aKTUBHOCTb. ICTOUHMK
3Heprum CosnHua 1 3B&3[

https://m.edsoo.

ru/ff0d0e38
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3Bé3/bl, X OCHOBHbIE
XapaKTepUCTUKK. 3BE3abl
rNaBHO NocnesoBaTe/IbHOCTH.
BHyTpeHHee CTpoeHwWe 3BE3A,.
CoBpeMeHHbIe npeacTaBeHns
0 MPOUCXOXKAEHNN U 3BOMOLLUN
ConHua v 3B63g

MneuHblIii MyTb — Hawwa
ManakTuka. NonoxeHve n
ABwXeHne ConHua B
[ManakTuke. ManakTnKu.
YUepHble bIpbl B A4pax
ranakTuk

BceneHHas. PasberaHue
ranaktuk. Teopus bonbLioro
B3pbIBa. PennkToBoe
n3nydeHve. MeTtaranaktunka

HepeLueHHble Npo6eMbI
acTPOHOMUM

KoHTponbHas paboTa
«Q/IEMEHTbI aCTPOHOMUN U
acTpoU3NKN»

O6o6LatoLLmii ypok. Ponb
(PU3UKKN 1 aCTPOHOMWM B
9KOHOMUYECKO,
TEXHONOrMYECKOW, COLManbHOM
N 3TUYECKOW chepax
[eATeIbHOCTY YenoBeka

O606LLatoLLmMii YpoK. Ponb 1




3 MecTo (pM31KUN 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HO
KapTuUHe Mmpa

O6o6LuatoLLmii ypok. Ponb
(h13nyecKomn Teopun B

2 (hopmMrpoBaHUM 1
npeAcTaBNeHNiA 0 r3nYecKoi
KapTvHe mMupa
O6o6uaroLmin ypok. Mecto
6 (hM3MYeCKOI KapTuHbI MUpa B
5 00LLEeM psALY COBPEMEHHbIX 1
€CTECTBEHHO-HaY4HbIX
NpeLCTaB/IeHNA 0 NPUPOoLE
6 Pe3epBHbIi ypoK. MarHuTHoe
6 none. SeKTpoMarH1MTHas 1
NHAYKUNS
5 Pe3epBHbI YpoK. ONTuKa.
. OCHOBbI CneLmansHOM Teopum 1
OTHOCUTENbHOCTY
o Bubnuoteka
Pe3epHbIN ypoK. KBaHTOBas
6 LLOK
(hM3MKa. INEMEHTHI 1
8 aCTPOHOMUW N aCTPOPU3NKM ttps://m.edsoo.
ru/ff0d1784
OBLUEE KOJIMYECTBO YACOB 68

Mo NPOrPAMME
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






