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INOACHUTEJIBHASA 3AIIMCKA

Mporpamma no u3nke 6a30BOT0 YPOBHA Ha YPOBHe CcpeaHero o06Lero
o6pa3oBaHNs paspaboTaHa Ha OCHOBE MOJIOXKEHUI UM TPebOBaHUI K pesynbTaTam
OCBOEHMS OCHOBHOM 06pa30BaTeNlbHOM MNporpammbl, npeacTaBneHHbIX B PIrOC
COO, a Takke C Yy4yéToM (heaepanibHOM paboyert nporpaMMbl BOCMUTAHUS W
KOHLEeNuMM npenogasaHns y4debHoro npeameta «®usmka» B 06pa3oBaTesibHbIX
opraHusaymsax Poccuinckoin degepaumm, peasinsyowmx 0CHOBHbIE 06pa3oBaTe/lbHble
nporpamMmmsi.

CofepxaHne nporpammbl MO (DM3MKe Hanpae/ieHO Ha (opmMMpoBaHMe
eCTECTBEHHO-Hay4HOW KapTuHbI Mupa obyyatowmxca 10—11 Knaccos npu 06yyYeHUm
X (PU3NKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATe/IbHOCTHOro noaxopa.
Mporpamma no ¢m3nke cooTeBeTcTBYET TpebosaHnaM PIOC COO K nnaHMpyemMbiv
JMYHOCTHLIM, NPEAMETHbIM W MeTanpeaMeTHbIM pe3yfibTaTtaM 00ydeHus, a Takxke
YUMTbIBAET HEOOXOAMMOCTb peanun3aumy  MEXMpPeAMETHbIX CBSi3ed (M3UKM  C
eCTECTBEHHO-Hay4YHbIMW Y4YeOHbIMW npegmeTaMu. B Hell onpefenstoTca OCHOBHbIE
Lie/In N3yYeHUst (PU3NKM Ha YPOBHe CpefHero o6uiero obpasoBaHus, MnaHUpPyemble
pe3ynibTaTbl OCBOEHUSA Kypca (M3NKUK: NIMYHOCTHbIE, MeTarnpeaMeTHble, NPeLMeTHbIe
(Ha 6a30BOM YpPOBHE).

[Mporpamma no u3nKe BKIOYAET:

e NJAaHMPYEMble pe3y/bTaTbl OCBOEHUS Kypca (hM3MKM Ha 6a30BOM YpPOBHe, B

TOM YKC/e NpegMeTHbIe pesy/bTathl Mo rogam 00yyeHus;

e COAepXaHue yuebHoro npeameta «Pusnka» No rogam 06yyeHus.

du3MKa KakK Hayka 0 Hanmbosee 06LLMX 3aKOHaxX MPUPOLbI, BbICTYNas B Ka4ecTse
y4ebHOro npeameTa B LUKOJE, BHOCUT CYLLECTBEHHbIN BKNag B CUCTEMY 3HAHWUIA 00
OKpyxatowem Mupe. LLKOMbHBIA  Kypc (M3MKM — cucTeMoobpasyrowmin - ans
eCTECTBEHHO-Hay4YHbIX Y4ebHbIX NPeaMeToB, MOCKO/bKY (PM3MYECKMNEe 3aKOHbI JIeXaT
B OCHOBE MNPOLIECCOB W SBMEHWUIA, U3YyYaeMbIX XUMUEN, OGUONOrMeRn, (HrU3nYecKomn
reorpadmein n acTpoHoOMMeER. Mcnonb3oBaHne U akTUBHOE NPUMEHEHME (IN3NYECKMX
3HaHWUI OnpeaensieT XapakTep W pa3BMTUE Pa3HOOOpPasHbIX TEXHOMNOrNA B cdepe
3HepPreTMKM, TPaHCMOPTa, OCBOEHWA KOCMOCA, MOJlyYeHWS HOBbIX MaTepuasioB C
3aflaHHbIMW CBOWCTBaMU W [pYrux. M3yyeHne u3MKy BHOCMT OCHOBHOI BKfaf B
(hopMMpoBaHME  €CTECTBEHHO-HAy4YHOW  KapTWUHbI  MUpa  obyuvatolmxcd, B
(hopMUpoBaHME YMEHWUIA MPUMEHATb HayuYHbIA MeTOZ MO3HAaHUS MPU BbIMNOHEHNN
MU YU4eOHbIX UcCnefoBaHUN.

B ocHoBY Kypca (hV3VKu 41151 YPOBHSA CpefHero 06Lero o6pasoBaHus MosoXeH
P4 MAEN, KOTOPble MOXKHO pacCMaTpuBaTh Kak MPUHLMMNbI ero NOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBMM C HEN KypC ABMASETCA JIOMMYECKM
3aBEPLUEHHLIM, OH COEPXMT MaTepuan M3 BCeX Pa3fenoB (IM3MKW, BKNHOYAET Kak
BOMPOCbI KacCUYeCKoM, TakK U COBPEMEHHOW (DU3UKN.



Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Martepuan Kypca (U3MKu
00beAVHEH  BOKPYr  (DM3MYecKMX Teopwuil. Begylwm B Kypce  fBnsieTcs
(hopmMupoBaHMe MNpPeACTaB/IEHMIA O CTPYKTYPHbLIX YPOBHAX MaTepuu, BeELLECTBE U
rnorne.

Hoes eymanumapuzayuu. EE peannsauma npegnonaraeT MUCNosb30BaHMe
r'yMaHUTapHOro mnoTeHUMana (U3MYeCKO HayKW, OCMbIC/IEHWE CBA3M pa3BUTUSA
(hM3MKKM C pasBUTMEM OOLLECTBA, & TaKXXe C MUPOBO33PEHUYECKMU, HPABCTBEHHBLIM U
3KO0/IOTMYECKMMM Npobemamiu.

Hoes npuknaonot nanpasiennocmu. Kypc (OM3NKN npeanonaraeT 3HaKOMCTBO C
LUMPOKNM  KPYrOM TEXHUYECKUX W TEXHONOTMYECKUX MPUNOXEHUA W3YYEHHbIX
TEOPUIA N 3aKOHOB.

Hoess  sxonoeusayuu  peann3yetcs MNOCPeACTBOM  BBEAEHWA  3/1eMEHTOB
COZiePXKaHMA, NOCBALLEHHBLIX 3KOIOMMYECKMM Mpob/emMaM COBPEMEHHOCTU, KOTOpbIe
CBA3aHbl C Pa3BUTMEM TEXHUKM W TEXHONOTUIA, a Takke 06CYKAeHus npobnem
paLUyoHaIbHOIo NPMPOLAONO0/b30BaHWSA N 3KOOrMYeCKO 6e30MacHOCTM.

CTepXXKHeBbIMU 37IeMeHTaMM  Kypca (U3MKU Ha YPOBHE CpefHero ooLiero
06pas3oBaHNA ABNAOTCA (DM3NYECKMe Teopun (hopMMpoBaHWe MpPeLCTaB/IEHUA O
CTPYKTYpe MOCTPOEHUS (PU3NYECKON Teopun, ponu (PyHLAMeHTa/IbHbIX 3aKOHOB U
MPUHLMUMNOB B COBPEMEHHbIX NPEACTaB/IEHNAX O MPUPOAE, rpaHuLax NPUMeHUMOCTH
TeopwiA, ANs ONUCaHWSA eCTECTBEHHO-HaYYHbIX SB/IEHWIA N MPOLECCOB).

CUCTEMHO-[eATeNbHOCTHbIN MOAX0A B Kypce (M3NKU pean3yeTcs npexae
BCEro 3a CYET opraHm3aummn aKCcnepuMeHTaNbHON AesTeNlbHOCTU obydatowmxcs. [Ans
6a30BOro ypoBHA Kypca (WM3MKW — 3TO WCMO/Ib30BaHNE CUCTEMbl (PPOHTaSIbHbIX
KpaTKOBPEMEHHbIX 3KCMEPUMEHTOB U 1a6OPaTOPHbIX paboT, KOTOpble B MPOrpaMme
Nno Quanke 06beAMHEHbI B OOLUMIA CMUCOK YYEHWYECKMX MNPaKTUYeCKUX pabor.
BblgeneHne B yKa3aHHOM MepeyHe 1abopaTopHbIX paboT, MNPOBOAUMBIX [ANs
KOHTPONA M OLEHKM, OCYLLEeCTBNAETCS y4yaCTHMKaMM 06pa3oBaTe/lbHOro npouecca
MCX0Ast U3 0OCOBEHHOCTEN NNaHMPOBAHNA U OCHaLLEeHNA KabuHeTa (uanku. Mpn aTom
obecreymBaeTcqd OB/afeHVe 00y4YaroLMMUCA YMEHUAMU MNPOBOAUTL KOCBEHHbIE
N3MEpPEHNs, WUCCNef0BaHNA 3aBUCUMOCTEN (DM3NYECKMX BEUYMH U MOCTaHOBKY
OMbITOB MO NPOBEPKE NPEASIOKEHHbIX TMMNOTE3.

Bonbluoe BHUMaHVE YLeNseTcs PelleHnI0 PacyéTHbIX M KavyeCTBEHHbIX 3ajau.
Mpw aTOM ANs pacyETHbIX 3aday NPUOPUTETOM SBMSKOTCA 3afavyn C IBHO 3afaHHOM
()M3MYECKON  MOAeNbio, MO3BONAKOLWIME MPUMEHSATb  U3YYeHHble  3aKOHbl U
3aKOHOMEPHOCTU KaK W3 OfHOro pasfena Kypca, Tak W WHTErpupys 3HaHus U3
pasHbIX pa3fenos. [N KayeCTBEHHbIX 3a4ay MPUOPUTETOM SABMSKOTCA 3afaHus Ha
06bACHEHME NPOTEKAHNSA (DU3NYECKMX SABNEHMIA 1 NPOLIECCOB B OKPY>KAKOLLLEN YKN3HN,
Tpebytowme  BblGopa  (M3MYeCKOW  Mogenn  ANd  CUTyauum  NpakKTUKO-
OPUEHTMPOBAHHOI 0 XapakTepa.

B cootseTcTBUM € TpeboBaHuamn ®IrOC COO K maTepuasibHO-TEXHUUYECKOMY
obecrneyeHno y4yebHOro npouecca 6a30Bbli YPOBEHb Kypca (M3WKW Ha YPOBHE



cpegHero obulero o6pasoBaHMsA [OO/DKEH M3yyaTbCA B YCNOBUAX MPELAMETHOro
KabuHeTa (OM3MKM WA B YCMOBMSX WHTErPMPOBAHHOIO KabuHeTa NpeaMeToB
eCTECTBEHHO-Hay4HOro uukna. B kabuHeTe (pM3MKU [LO/MKHO ObITb HEOOXOAMMOe
nabopatopHoe o6opyaoBaHMe 415 BbIMOMHEHNS YKa3aHHbIX B NMporpamme no gpusmke
YUYEHNYECKMX MPaKTUYECKUX paboT 1 LeMOHCTPaLNOHHOe 060py0BaHMe.,

[leMOHCTpaumnoHHoe 060pyfoBaHMe  (HOPMUPYETCA B COOTBETCTBUM  C
MPUHLUMMNOM  MWHUMA/IbHOW  JOCTATOYHOCTM UM 06GecrneymBaeT  MOCTaHOBKY
MEPEYUCNIEHHbIX B MNporpamMme Mo (M3MKe K/IHOYEBbIX [AEMOHCTpaunin  ons
NCCNeAoBaHNA  U3y4YaeMbIX  ABMIEHWA U MNPOLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKNX NPUMEHEHNIA.

JTabopatopHoe o060pyZoBaHWE A1 YYEHWYECKUX MPaKTUYecKnx paboT
(hopmupyeTca B BuUAe TemaTUYeCKMX KOMIMJIEKTOB W 06ecrneymBaeTcd B pacuyére
O4HOrO KOMMJEKTa Ha [AByX obyvawowmxca. TemaTUyeckue  KOMM/EKTbl
nabopatopHoro o6opynoBaHuUA [4O/KHbI  ObITb MOCTPOEHblI Ha KOMM/IEKCHOM
MCMO/Ib30BaHUM aHAMIOr0BbIX N UMUMPOBLIX MPUOOPOB, a TaKXe KOMIMbIOTEPHbIX
N3MepUTe/IbHbIX CUCTEM B BUAE LM(POBLIX 1abopaTopuia.

OCHOBHbIMM LeNsIMU U3ydeHUs (hM3MKK B 06LLLIEM 06pa30BaHNN ABNAKOTCA:

o (hOpMUpOBaHME WHTEpeca W CTPeM/ieHMs 00y4yaloWmMxcs K Hay4yHOMY
N3YYeHUIO MPUPOLbl, PasBUTME WX WHTENIEKTYaIbHbIX W TBOPYECKMX
CMoco6HoCTei;

e pasBuTWE NPeACTaBfEHUA O HAYYHOM MEeTOAe MOo3HaHuA U (hopMUpOoBaHue
NCCNeA0BaTeNbCKOro OTHOLLEHNS K OKPYXXatOLMM SBIEHUAM;

o (hOpMUPOBaHME HAYYHOrO MUPOBO33PEHMS KaK pesysibTarta U3yyeHus OCHOB
CTPOEHUS MaTepUn 1 PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

o (hOpMUPOBaHME YMEHMNIN OOBACHATL ABMIEHUS C UCMNO/b30BaAHNEM (IU3NYECKNX
3HAHWIA 1 HayYHbIX [0KA3aTe/bCTB;

o (popmMuMpoBaHME NPEeACTaBMEHUA O PO (DM3UKU ANS PasBUTUA  4PYrUX
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOT WA,

[locTveHne 3TuX Uenelr obecneynBaeTCA pelleHVeM Creayrowmx 3agady B

rpouecce n3yvyeHns Kypca Pr3nKy Ha YpoBHE CpefHero o6LLero o6pasoBaHus:

e MPUOBPETEHNE CUCTEMbI 3HAHWUI 06 06LLMX (PU3NYECKUX 3aKOHOMEPHOCTAX,
3aKOHax, TeopusX, BK/OYasA  MEXaHWKY, MOMEKYNAPHYO  (hU3UKY,
3N1EKTPOANHAMMKY, KBAHTOBYHO (DU3NKY U 3/1EMEHTbI aCTPOPU3NKU;

o (hopMUpOBaHME YMEHUI NPUMEHSATL TEOPETUYECKME 3HAHUS A1 0O BACHEHMS
(hM3nYeCKNX SABNEHNIA B NMPUPOLE W AN NPUHATUA NPAKTUYECKUX PELUEHWIA B
MOBCeAHEBHOM XW3HU;

e OCBOEHMe CNoco60OB peLleHMst PasIMYHbIX 3afady C  ABHO 3aaHHOM
(hm3nyeckoi  Mofenblo, 3adad, NOApasyMeBalOLMX — CaMOCTOATE/IbHOE
cosfaHune r3nYecKor Moaenu, afekBaTHOM YCN0BMSAM 3aauu;



e TMOHVMaHWe (U3NYECKMX OCHOB W MPUHLMMNOB [EACTBUA TEXHUYECKMX
YCTPOWCTB M TEXHOJIOTUYECKMX MPOLECCOB, UX B/IMSHUA Ha OKPY>KAHOLLYHO
Cpedy;

e OB/aJEeHME MeTOAaMU CaMOCTOSATENbHOro MaHNPOBaHNA W NPOBeAeHUS
(hM3NYECKUX IKCMEPUMEHTOB, aHa/M3a W MHTepnpeTauuy WHGopMaLmK,
ornpefeneHns JOCTOBEPHOCTM MOMYYEHHOM0 pe3ynbTara;

e CO3[aHWe YCMOBWIA AN PpasBUTUA YMEHUI NPOEKTHO-UCCeA0BaTe/IbCKO,
TBOPYECKOWN [eATeNIbHOCTH.

Ha wu3ydyeHne um3nkm (6a30Bbli YpOBEHb) Ha YPOBHe cpeaHero o6Lero
obpaszoBaHua oTBoanTca 136 vacos: B 10 knacce — 68 yacos (2 yaca B Hefento), B 11
Knacce — 68 yacoB (2 4aca B Hefieflt0).

Mpefnaraemblil B nporpamme Mo (u3nke nepeyeHb N1abopaTopHbIX U
MPaKTUYeCcKUX paboT SABNAETCS PEKOMEHAOBAHHbIM, Y4UTeNb [AenaeT  Bblbop
NpoBeAeHNs 1abopaTopHbIX pPaboT M OMbITOB C  YYETOM  MHAMBUAYaIbHbIX
0CO0BEHHOCTeN 06yYatoLLMXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

du3nKa — HayKa 0 npupofe. HayuHble METOAbI NO3HaHMS OKPYXKatoLLEero mupa.
Ponb akcnepuMMeHTa U TEOPUM B Mpouecce MO3HaHUS MPUPOAbl. DKCMEPUMEHT B
(hn3nkKe.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/ILIeCKI/IX ABNEHUA W MNnpoLeCccos. Haytlele rMNoTes3hbl.
PuU3nYeckne 3akKoHbl U Teopun. rpaHI/IU,bI NMPUMEHNMOCTI CbI/I3I/ILIeCKI/IX 3adKOHOB.
IMpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (m3nKn B HOPMMUPOBAHUIN COBPEMEHHOI Hay4HOW KapTUHbI MUpa,
B MPaKTWUYECKOW AeATENLHOCTU NIOAEN.

Jlemoncmpayuu

AHaI0roBblE U LI,I/I(*)pOBbIe N3MEPUTESIbHLIE |'|p|/|6opb|, KOMMbHOTEPHbIE AaTYUKN.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunuyeckoe [ABvKeHMe. OTHOCUTENbHOCTb MEXaHWYEeCKOro [BVKEHUS.
Cucrtema oTcuéTa. TpaeKTopus.

[MepemellleHe, CKOPOCTb (CpefHsAs CKOPOCTb, MrHOBEHHas CKOPOCTb) W
YCKOpeHVe MaTepuaibHOM TOYKK, WX MPOEKLMM Ha OCU CUCTEMbl KOOPAMHAT.
CnoxeHvie nepemeLLeHniA 1 CI0XKEHNE CKOPOCTEMN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MNPSMOSIMHENHOe [ABMXeHue. [ patmku
3aBMCUMOCTU  KOOPAMHAT, CKOPOCTW, YCKOPEHUs, MNyTM UK  MepemMeLLeHuns
MaTepuasibHOMN TOUKM OT BPEMEHMN.

CB060AHOE NageHme. YCKopeHme cBo60AHOr0 NaieHus.

KpunBonnHeliHoe ABMKeHME. [BUKeHNe MaTepraibHON TOUKN M0 OKPYXXHOCTU C
MOCTOSIHHOM MO MOAYNH CKOPOCTbHO. YTNoBas CKOPOCTb, /IMHENHas CKOPOCTb.
Mepunofg n yactoTa obpalleHns. LieHTpoCcTpeMUTeIbHOE YCKOPEHKE.

TexHM4Yeckne YCTPOMCTBA W MNPaKTUYECKOe MNPUMEHEHWE:  CrnMaoMeTp,
ABWXEHWE CHapA0B, LenHble 1 PeMEHHbIE Nepeaaydn.

Jlemoncmpayuu

Mogenb cucTembl OTCYETA, WKOCTPAUUA KUHEMATUYECKUX XapaKTepUCTUK
ABVKEHNS.

MpeobpazoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe N B pa3peXXeHHOM MpoCTpaHCTBe.

HabnwogeHne [BVMXKeHWUA Tena, OPOLIEHHOrO MO Yr/IOM K TOPU30HTY U
rOPU30OHTA/TBHO.,

3mepeHne ycKopeHusi cBOBOAHOr0 NajeHus.

HanpasneHve CKOPOCTU NP ABUXKEHWUM MO OKPYXXHOCTMU.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



3yyeHne HepaBHOMEPHOIO [ABMXKEHWUA C LEb0 OnpeAeneHnuss MrHOBEHHOM
CKOPOCTMW.

VccnegoBaHve COOTHOLLEHWA Mexay MyTAMW, MNPOMAEHHbIMW TefioM  3a
nocnefoBaTefibHble  pPaBHbIE  MPOMEXYTKW  BPeMEHW Mpu  PaBHOYCKOPEHHOM
ABWXKEHUW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/HO.

3ydeHre ABMKEHNA LIapuKa B BA3KON XXUAKOCTHU.

3yyeHune ABWKeHNS Tena, 6pOoLIEeHHOro ropn3oHTasbHO.

Tema 2. /lunamuka

MpuHUMN  OTHocuTenbHOCTM  Tanuned.  TlepBbld  3aKOH  HblOTOHA.
VHepuunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MNpuHLMN cynepno3vuun cui. Btopoit 3akoH HbtoToHa A1
maTepuanbHON TOUKN. TpeTuii 3aKoH HbloTOHa 418 MaTepuasibHbIX TOYEK.

3aKOH BCEMMPHOTO TAroTeHMA. Cuna TaXecTu. epBas KOCMUYecKasa CKOpPOCTb.

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

TpeHve. Buabl TpeHus (MOKOS, CKOMbXeHus, KaveHus). Cuna TpeHus. Cyxoe
TpeHve. Cuna TPeHUsi CKOSIbXXEHUSA U cuia TpeHus nokos. KosppuumeHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHWUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoMOTHO TBEPAOrO Tena.

MOMEHT CWbl OTHOCUTE/NILHO OCKM BpalweHusa. [1neyo cwunbl.  Ycnosus
paBHOBECKA TBEPAOIo Tena.

TexHU4Yeckne YCTpoiCTBa W MNPaKTUYeCKoe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

3mepeHne cun.

CnoxxeHwue cur.

3aBMCKMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLiun.

HeBecomocTb. Bec Tena npn yCKOpeHHOM NoAbLéme 1 NageHun.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOJIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoBecKs.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

3yyeHne ABMKeHNS 6pycKa Mo HaK/OHHOW M0CKOCTMU.

ViccnefoBaHme 3aBUCUMOCTU CWUM YMPYTrOCTW, BO3HUKAKOLWMX B MPYXXMHE U
Pe3nHOBOM 06pasLie, OT KX AethopmaLmu.

WccnepoBaHve ycioBuiA paBHOBECUSA TBEPAOIO TeNa, MMEHLLErO OCb BpaLleHus.

Tema 3. 3axonwi COXpanenus 6 Mexanuke

MmnynbC maTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
VIMnynbC cunbl U M3MEHEHWE UMMynbca Tena. 3aKOH COXpPaHeHUs WMNY/bCa.
PeakTnBHOE ABUXKEHNE.



PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuyeckad 3Heprusi martepuasibHOM TOYKM. Teopema 006 W3MEHeHUM
KWHETMYECKOWN aHEeprum.

MoTeHUmManbHas aHeprus. rNoTeHuManbHas aHeprus ynpyro aeopmmpoBaHHOM
NPY>XMHbI. [oTeHUManbHas 3HepPrusa Tena B6an3M NoBepXHOCTN 3eMn.

[MoTeHUMabHble N HeNOTeHUMabHble Cu/bl. CBA3b PaboTbl HEMOTEHLMAIbHBIX
CUT C W3MEHEHMEM MEXaHWUYeCKON 3Heprum CUCTeMbl Tesl. 3aKOH COXpaHeHus
MeXaHNYeCKOW SHepruu.

Ynpyrue n Heynpyrue CTO/IKHOBEHUS.

TexHU4Yeckne YCTPONCTBA M MPaKTUYECKOe MPUMEHEHME: BOJOMET, KOMEp,
MPY>XXUHHBIA MUCTONET, ABUXEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHNs UmnysnbCea.

PeakTMBHOE ABWKEHMeE.

Mepexof NOTEHUMaNbHON 3HEPTUN B KMHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

M3yyeHne abCOMOTHO Heynpyroro ygapa C MOMOLWbBH ABYX OfMHAKOBbIX
HUTAHbLIX MasATHUKOB.

WccnegoBaHne cBsi3M paboTbl CU/bl C U3MEHEHMEM MEXAHUYECKOW 3Heprum
Tena Ha NpUMepe pacTAXKeHUA Pe3VHOBOI0 XXryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHbIE MOJIOXKEHNA MONEKYNAPHO-KMHETUYECKOA TEOPUM U UX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe [ABWXKeHue. Aunddysusa. Xapaktep [ABMXKEHUS U
B3aMMO/ENCTBMSA YacTuL, BelllecTBa. Moenu CTPOeHMs ra3oB, XNLKOCTEN 1 TBEPABLIX
Ten 1 06bACHEHWE CBOWCTB BELLECTBA Ha OCHOBe 3TUX mogenel. Macca v pasmepbl
Monekyn. Konnyectso BellecTsa. NocTosaHHas ABoragpo.

TennoBoe paBHOBecue. Temnepatypa U eé m3mepeHue. Lllkana Temneparyp
Llenscus.

Mogenb ngeanbHoro rasa. OCHOBHOe ypaBHeHWE MOMEKY/SPHO-KUHETUYECKON
Teopun nfeasbHOro rasa. AOCOMIOTHad Temrepatypa KaK Mepa CpefHei
KWHETMYECKON 3Hepruy TennoBOro ABWKEHWS 4vacTuy, rasza. Llkana temneparyp
KenbBnHa. [a30Bble 3aKOHbl. YpaBHeHMe MeHpaeneeBa—KnaneipoHa. 3akoH
[anbToHa. 3onpouecchl B MaeanbHOM rase ¢ NOCTOSAHHbIM KOIMYeCTBOM BELLIECTBA.
["padmyeckoe npencrasneHne U30MPOLLECCOB: U30TepMa, N30Xopa, 13obapa.

TexHMYecKne YCTPOWCTBA WM MpPaKTUYECKoe MPUMEHEHME:  TepMOMeTp,
GapomeTp.

Jlemoncmpayuu

OnbIThl, A0Ka3blBalOLNe AUCKPETHOE CTPOEHME BeLlecTBa, (oTorpagumm
MOJIEKY/T OpraHNYeCcKNX CoeANHEHWIA.



OnbITbl NO AUDDY3NKN XKMAKOCTEN 1 ra3os.

Mogenb 6p0yHOBCKOI0 ABVKEHUS.

Mopgenb onbiTa LLTepHa.

OnbIThI, [l0Ka3blBatoLLine CyLLecTBOBaHue MEeXXMOJIEKYNAPHOTO
B3aMMO/IENCTBUS.

Mogenb, UINICTPUPYIOLLAaa NPUPOLY LaBNeHNs rasa Ha CTeHKWN cocyfa.

OnbITbl, WNNKOCTPUPYIOLLNE  YpaBHEHWE COCTOAHMA  WUAeaNbHOrNo  rasa,
n3onpoLiecchl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

OnpefeneHne Maccbl BO3fyxa B K/aCCHOM KOMHAaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaB/IEHNA U TeMMepaTypbl BO3yxa B HEMA.

ViccnefoBaHve 3aBMCMMOCTM MeXay MnapameTpamin COCTOAHUA PaspeXxeHHoro
rasa.

Tema 2. Ocroebl mepmoouHamuxu

TepmognHamunyeckas cuctemMa. BHYTpPeHHSt 3Heprus TepMOLMHaMWUYECKOM
CUCTEMbI U Crocobbl eé nameHeHms. KonnuyectBo TennoTbl U paboTa. BHYTpeHHSS
3Heprua OJHOATOMHOr0 NaeanbHOro rasa. Buapl Tennaonepeaayn:
TEensonpoBOAHOCTb, KOHBEKUMWA, W3NyyYeHWe. Y[enbHasds TenJo8MKOCTb BeLLecTBa.
Konnyectso TennoThbl Npu Tensonepesaye.

MoHAaTMe 06 agnabaTtHOM npouecce. [lepBblil  3aKOH  TepPMOAMHAMUKW.
[MpruMeHeHNe nepBOro 3akoHa TepMOAMHAMMKWM K u3onpoueccam. [padmyeckas
NHTepnpeTaumnsa paboTbl rasa.

BTopoli 3akoH TepmognHamunKn. HeobpaTMMOCTb NPOLLECCOB B MPUPOAE.

Tennosble MalnHbI. MPUHUMMBI 4eACTBMA TENMOBLIX MalLWH. Mpeobpa3oBaHus
3HeprMm B TennoBblX MalluMHax. KoapuuueHT Mone3Horo [AencTBus TernnoBow
MaLUuHbl. Linkn KapHo 1 ero Koath(uuneHT NonesHoro Aenctems. IKONOrmMyeckme
MPOo6/IEMbI TEMIOIHEPTETUKN.

TexHMYecKne YCTPOMCTBA W MPaKTUYecKoe MpUMeHeHWe:  ABurartesib
BHYTPEHHEr0 CropaHus, 6b6ITOBOM X0/IOANTbHUK, KOHAULIMOHED.

Jlemoncmpayuu

i3meHeHMe BHYTPEHHeW 3Heprun Tena npu CoBeplleHMM paboTbl: BblneT
MPO6KN m3 OYyTbINKM NOA AEWCTBMEM CXATOro BO3[4yXa, HarpeBaHue agupa B
NaTyHHOW Tpy6Ke NyTéM TpeHusi (BUAEOAEMOHCTPALMS).

13meHeHWe BHYTpeHHel aHeprum (TeMnepaTypbl) Tena npy Tennonepeaqe.

OnbIT No agnabaTHOMY pacLUMpeHnto Bo3ayxa (ONbIT C BO3AYLUHbIM OTHUBOM).

Mogenu napoBoii TypOuHbIl, ABUraTens BHyTPEHHEro CropaHus, peakTUBHOIo
ABUraTens.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

3mepeHne yaenbHOR TeNN0EMKOCTH,

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoonl



Mapoobpas3oBaHe M KOHAeHcaums. VicnapeHue u KuneHue. AGCONKOTHasA U
OTHOCUTE/IbHAsA BMI@XHOCTb BO3AyXa. HacbIlWeHHbIM nap. YpenbHasa TensoTta
napoobpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMEeHWS OT AaB/eHus.

Teépaoe Teno. Kpucrannmueckme n amopgHble Tena. AHU30TPONUA CBOWCTB
Kpuctannos. XXugkume Kpuctaisibl. CoBpemMeHHble Matepuanbl. [1naBneHne wu
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHUe TenaoBoro 6anaHca.

TexHU4YeckMe YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHWE: TUTPOMETP MU
MCUXPOMETP, KasIOPUMETP, TEXHOIOTUM MOJyYeHUA COBPEMEHHLIX MaTepuasnos, B
TOM YMC/e HAHOMAaTEPWNANoB, N HAHOTEXHOOT UM,

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KunneHvie npy NOHMXXEHHOM [aBNeHUN.

Cnocobbl n3mMepeHUs BNaXKHOCTH.

HabnofeHne HarpesaHus 1 NiasneHns KPUCTa//IMYECKOro BELLeCTBa.

JeMoHCTpauma KpncTanios.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

I3mMepeHne 0THOCMTENbHOIN BNaXKHOCTW BO3AyXa.

Paznen 4. JiaekTpoauHamMuKa

Tema 1. Inekmpocmamuka

AnekTpuzaumsa Ten. INEKTPUYECKNA 3apsg. [Ba Buaa 3NeKTPUYECKMX 3aps/ioB.
[MpOBOAHUKM, ON3NEKTPUKN 1 NONYNPOBOAHNKMN. 3aKOH COXPaHEHUA 3M1eKTPUYECKOro
3apsaga.

B3aumogeincteme 3apagoB. 3akoH KynoHa. TO4YeUHbIn 3/1eKTPUYeCKniA 3apsg.
JnekTpuyeckoe none. HanpskKEHHOCTb  3neKTpuyeckoro nond.  puHUmn
Cynepnosvuun  sNeKTpUYecKnx noner. JIMHUM HanpsHXKEHHOCTU  3/1EKTPUYECKOTrO
nons.

PaboTa cun anekrtpoctatnyeckoro nond. MNMorteHymwan. PasHOCTb NMOTEHLMAMOB.
MpOBOAHNKM W [OMINEKTPUKM B 3M1EKTPOCTATUYECKOM none. [uaneKTpuyeckas
NPOHNLAEMOCTb.

ONeKTPoéMKOCTb. KoHAeHcaTop. 3NeKTPOEMKOCTb M/IOCKOro KOHZAeHcaTopa.
SHeprua 3apsKeHHOro KoHAeHcartopa.

TexHU4Yeckne YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHME: 3M1eKTPOCKor,
3NIEKTPOMETP,  3/eKTpocTaTMyeckad 3alimta, 3a3eM/ieHWe  3/1EKTPOnproOopoB,
KOHZEeHcaTop, KONMpOoBa/ibHbINM annapaTt, CTPYMHbIN NpUHTEp.

Jlemoncmpayuu

YCTPOICTBO U NPUHLMN AEACTBUS 3/1EKTPOMETA.

B3aumogeincTeme HasNeKTpu3oBaHHbIX Terl.

AneKTpnyeckoe nose 3apsXeHHbIX Te.

[MpoBOAHMKM B 3N1eKTPOCTATUYECKOM MOJIE.



AneKTpocTaTnyeckasa salnTa.

[N3NeKTPUKM B 3MEKTPOCTATUHECKOM MOJSIe.

3aBUCUMOCTb 3/IEKTPOEMKOCTM MSIOCKOr0 KOHAEHcaTopa OT M/iowaan naacTuH,
PacCTOSHUA MeXAY HAMM N AN3NIEKTPUYECKOI NPOHULLAEMOCTH.

SHeprus 3apsKeHHOro KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

i3mepeHre 3M1eKTPOEMKOCTM KOHAeHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ANEKTPUYECKMI TOK. YCNOBUS  CYLLECTBOBAHMSI  3MEKTPMYECKOro  TOKa.
NcTouHnKM Toka. Cuna Toka. MoCTOSHHBbIN TOK.

Hanps»keHue. 3akoH OMa A/14 yyacTka Lenu.

ANeKTpuyeckoe COMNPOTUB/IEHME. Y[eNbHOe COMPOTMB/IEHWE  BeLLecTsa.
MocnefoBaTeNlbHOe, NapasinesibHoe, CMeLlaHHOe CoeAnHeHe NPOBOAHMKOB.

PaboTa  afeKTpuyeckoro Toka. 3akoH  [pkoynsa—-fleHua.  MoOLWHOCTb
3/M1IEKTPMYECKOro ToKa.

ANeKTpoABMXKYLLAA CuMa M BHYTPEHHee COMPOTMB/IEHME WCTOYHMKA TOKa.
3akoH OMa A514 NosIHOM (3aMKHYTOIA) 3neKTpryeckoi Lenu. KopoTKoe 3aMblKaHue.

ANeKTPOHHas NPOBOAMMOCTb TBEPAbIX MeTa/10B. 3aBMCUMOCTb
COMPOTMB/IEHUS METa/INI0B OT TeMnepaTtypbl. CBEPXNPOBOANMOCTb.

ANEKTPUYECKMIA TOK B BaKyyMme. CBOMCTBA 3/1EKTPOHHbIX MYYKOB.

MonynpoBOAHNKM. CobcTBeHHas 7 npuMecHas MpPOBOAMMOCTb
nonynpoBoAHMKoB. CBocTBa p—N-nepexoga. NonynpoBogHNKOBbLIE MPUGOPI.

JNeKTpUYecKMin  TOK B pacTBOpaX W pacnnaBax  3MeKTPONTOB.
DNEKTPONUTUYECKas anuccoumnanma. SNeKTponms.

ANEKTPUYECKMIA TOK B razax. CamocTosTe/IbHbIM U HECAMOCTOATE/IbHbIA pa3psj,.
MonHug. Inasma.

TexHUYeckne YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME:  aMMNepMeTp,
BO/IbTMETP, pPeocTaT, WCTOYHWKN TOKa, 3/eKTpOoHarpeBate/ibHble  Mproopsl,
3NEKTPOOCBETUTENbHbIE MPUOOPbI, TEPMOMETP COMPOTUB/IEHMS,, BaKyYMHbIA AMOA,
TEepPMUCTOPbI 1 (HOTOPE3NCTOPLI, NOMYNPOBOAHNKOBBIN AN0A, Fa/lbBAHUKA.

Jlemoncmpayuu

3mepeHre cusibl TOKa U HanpsXkeHus.

3aBMCUMOCTb  COMPOTUB/IEHNS UWAUHAPUYECKUX NPOBOAHWUKOB OT  [J/INHBI,
N0Waan NonepeyHoro ceyeHnsa 1 maTepuana.

CwmeLlaHHOe coefjMHeHMe NMPOBOAHNKOB.

MpsmMoe M3MepeHWe  3ANEKTPOABWXYLLEN cunbl.  KOpoTKoe —3aMblKaHue
rasibBaHNYeCKOro 3/IEMeHTA N OLEeHKa BHYTPEHHEr O COMPOTUB/IEHNS,

3aBMCUMOCTb COMPOTUB/IEHUS METa/INI0B OT TEMMepPaTypbl.

MpoBOAMMOCTb 3/1EKTPOSINTOB.

VckpoBoii pa3psif M NPpoBOAMMOCTb BO3AyXa.

OLHOCTOPOHHAA MPOBOAUMOCTb ANOAA.



Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3nCTOPOB.

i3mepeHne 3MeKTPOABMKYLLEN CWMbl UCTOYHMKA TOKA W €ro BHYTPEHHero
COMPOTUB/IEHUS.

HabntogeHve anekTponmsa.

Me)KI[peIlMeTHLIe CBA3U

N3yyeHne Kypca (m3vKyM 6a30BOro ypoBHA B 10 Kracce OCYLLECTBNAETCS C
YUETOM cofepyKaTe/ibHbIX MEXMpPeAMETHbIX CBfA3e C KypcamMyu MaTeMaTuKM,
oronornn, XMMnn, reorpamm n TEXHO/OMMK.

Mesicnpeomemnoie nousimusi, CBSI3aHHble C W3Y4YeHVWEM METOAOB Hay4yHOro
MO3HaHWA: SABNEHWEe, Hay4yHbIA (haKT, TunoTesa, (U3NYeckas BeNYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

Mamemamuxa: pelLleHNe CUCTEMbI YPaBHEHWIA, NMHeNHad QyHKUMA, napabona,
runep6ona, WX rpaguMkM W CBOWCTBA, TPUTOHOMETPUYECKME (DYHKLMW: CUHYC,
KOCWHYC, TAHTeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO, BEKTOPbI
N UX MPOEKLMN HA OCM KOOPAMHAT, C/IOXKEHNE BEKTOPOB.

Buonozus: MexaHWYeCKOe ABWXKEHME B XXMBOW npupode, aAuddysus, ocmoc,
Tens006MeH XMBbIX OpraHM3MoB (BWAbl Tensonepedayun, TensioBOe paBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NPUPOE.

Xumusi: JUCKPETHOE CTPOEHME BELLECTBa, CTPOEHME aTOMOB U MOJIEKY/, MO/b
BelLlecTBa, MO/ISipHasA macca, Tern/oBble CBOMCTBA TBEPALIX Te, XXUAKOCTEN W ra3os,
3NEKTPUYECKIME CBONCTBA META/INOB, 3/1EKTPOIMTUYECKAS AUCCOLMALNA, Ta/lbBaHNKA.

TIeoepachusi: BNXKHOCTb BO3[yXa, BETPbl, 6apoMeTp, TEpMOMETP.

Texnonoausi: NPe0bpazoBaHNe ABUKEHWIA C UCMOb30BAHNEM MEXAHWU3MOB, YYET
TPEHUSI B TEXHWKe, MOALUMMHUKNA, NCMO/b30BaHNE 3aKOHa COXPaHeHUs MMIMysbca B
TexHUKe (pakeTa, BOAOMET W Apyrve), ABuUrateNnb BHYTPEHHEro CropaHus, naposas
TypbuHa, ObITOBOM  XONMOAUNIbHWUK,  KOHAMUWMOHEP, TEXHOMNOrMM  MOMyYeHUs
COBPEMEHHbIX MaTepuanoB, B TOM 4WC/le HAHOMAaTepuasioB, M HaHOTEXHOMOrUN,
3/IeKTpOCTaTMYeCKas 3allimTa, 3a3eM/IeHNe 3eKTPONPUOOPOB, KCEPOKC, CTPYMHbINA
MPUHTEP, 3MeKTpOHarpeBaTesibHble MPUOOPbI, 31EKTPOOCBETUTE/NbHbIE NPUOOPHI,
rasibBaHuKa.

11 KJIACC

Paznen 4. DaekTpoauHaMKKAa
Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKUUA
[NOCTOAHHbIE MarHUTHI. B3&MMOA€I7ICTBI/I€ NMOCTOSAHHbLIX MarHuToB. MarHMTHoe
none. BEKTOp MarHUTHOM NHAOYKUNW. |_|pI/IHLI|I/II'I cynepnosnmunn MarHMTHbIX nonen.
JIVHUM  MarHuTHOM WMHAYKUMKW. KapTuHa NAWHWIA MarHWTHOW WHAYKUMM NOoNs
NOCTOAHHbLIX MarHMUTOB.



MarHMTHoe none nMpoBOAHMKA C TOKOM. KapTvHa /fMHWMIA  WHAYKUUN
MarHUTHOro nona AJ/MHHOIO MpsSMOro MNPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLWKN C TOKOM. OnbIT JpcTea. B3anmopencTeme NpoBOLHUKOB C
TOKOM.

Cnna Amnepa, eé MoAy/nb W Hanpas/ieHWe.

Cuna JlopeHua, eé Mofy”nb 1 HanpaesneHve. [JBmKeHne 3apsXKeHHON YacTuLbl B
O[IHOPOHOM MarHMTHOM rnose. PaboTa cunbl JlopeHua.

FABNeHWe  3NEKTPOMArHUTHOM  WHAYKUMW. T1OTOK BeKTopa MarHUTHOW
UHAYKUMWA.  DNEKTPOABMXKYLLAA cufa  WHAYKUUW. 3aKOH  3/1IEKTPOMarHUTHOM
NHAYKUMN Papajes.

BuxpeBoe 3neKTpuyeckoe Mone. OINEKTPOABMXKYLLaA cuna WHOYKUAN B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNaTe/IbHO B OAHOPOAHOM MarHMTHOM MoJe.

Mpaswnno JleHua.

WMHOYKTUBHOCTL.  #ABNEeHME  CaMOMHAYKUWW.  DNEKTPOABMXKYLLAA  cuna
CaMONHAOYKLUNN.

SHeprna MarHUTHOro Nona KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe nosne.

TexHUYeckne YCTPOMCTBA W NPAKTUYECKOE MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3N1eKTPOMarHuTbl, 3M1IEKTPOABUraTe b, YCKOPUTENIN 3/IEMEHTaPHbIX YacTuL,
NHOYKUNOHHAA Neyb.

Jlemoncmpayuu

OnbIT JpcTea.

OTK/OHEeHWe 3/IEKTPOHHOI0 nyyka MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[eiicTeme cunbl JTOPeHUa Ha MOHbI 3NEKTPONNTA.

FABNEHME 3NEKTPOMArHUTHON NHAYKLNN.

Mpaswnno JleHua.

3aBNCMMOCTb 3M1EKTPOABMKYLLENA CWMbI MHAYKUMM OT CKOPOCTM W3MEHEHUA
MarHMTHOro NOTOKa.

ABneHne caMoHAYKUUN.

Yuenuuecxuii sxcnepumenm, rabopamopHwvle pabomuol

3yyeHe MarHMTHOI0 NoNA KaTyLLKN C TOKOM.

VccnenoBaHve eACTBUA MOCTOSAHHOIO MarH1Ta Ha pamky ¢ TOKOM.

VccnenoBaHve SBNEHUS 3N1eKTPOMarHUTHON MHAYKL MW,

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IJIeKmMpomazHummsvle Ko1ieoanusn

KonebatenoHas  cuctema.  CBOOOAHblIE ~ MeXaHMYeCKMe  KonebaHus.
FapMOHMYecKne KonebaHwsa. [Mepuod, 4vactoTa, amniuTyga U (pasa KonebaHwia.



MPY>XMHHBIA MasTHUK. MaTtemaTtuyeckuini MasTHUK. YpaBHEHWe TapMOHUYECKNX
KonebaHui. MNpeBpalLLeHmne 3HePrumn Npu rapMoHUYECKMX KonebaHusx.

KonebaTenbHblii  KOHTYp. CBOOOAHbIE 3/MEKTPOMArHWTHbIE KOnebaHus B
nheaslbHOM Ko/iebate/lbHOM  KOHTYpe. AHaIOrUa  Mexay MexaHWYecKummn u
3NEKTPOMArHUTHbIMKU ~ KonebaHusamu. ®opmyna ToOMCOHa. 3akOH COXpaHeHWs
3Heprum B neasbHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBfieHMe O 3aTyxarolmx KonfebaHusax. BbIHYX/AEHHble MeXaHWYecKue
KonebaHus. Pe3oHaHC. BbIHY>XeHHbIe 3/1eEKTPOMarHUTHbIE KO/lebaHus.

[MepemMeHHbIA  TOK.  CuHycomfa/ibHbIA  NEPeMEHHbIN  TOK.  MOLLHOCTb
MepeMeHHOro Toka. AMMAUTYAHOE W [eACTBYIOLEe 3HaYeHWe CWUibl TOKa W
HanpsHKeHs.

TpaHcgopmartop. TNpon3BoACcTBO, MNepefaya M NOTPebneHMe 3NeKTPUYECKOi
3Heprun. OKONOrMYecKMe PUCKU NpU NPOU3BOACTBE 3/1EKTPO3Heprun. Kynbtypa
MCNONb30BaHWNA 3MIEKTPO3IHEPT UM B MOBCEAHEBHOW XXMU3HM.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: 3NEeKTPUYECKNI
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 3N1eKTponepeaay.

Jlemoncmpayuu

WccnepoBaHve napamMeTpoB  KosebateslbHoW  CUCTeMbl  (MPY>KUHHBIA - WK
MaTemaTn4yecKnin MasTHUK).

HabntogeHve 3aTyxaroLumx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHYXXAEHHbIX KONebaHWiA.

HabnofeHne pe3oHaHca.

CB060O/HbIE 3NEKTPOMArHMTHbIe KonebaHus.

OcuunnnorpamMmmvbl (3aBUCMMOCTM CWU/bl TOKA W HampsXXeHWUs OT BpemeHu) 4ns
3/1IEKTPOMArHUTHbIX KonebaHui.

Pe3oHaHC nMpu  MocnefoBaTe/lbHOM  COEAUHEHWMM  PE3NCTOPa,  KaTyLUKM
WNHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWKM 3N1eKTponepesaudn.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

VccnenoBaHve 3aBUCMMOCTM Mepuoga MasbiX KonebaHuin rpysa Ha HUTU OT
[JIMHbI HUTK W MaccChbl rpy3a.

WccnenoBaHve nepeMeHHOro TOKa B Lieny M3 Moc/efoBaTe/lbHO COeAMHEHHbIX
KOHAeHcaTopa, KaTyLLKu 1 pe3ucTopa.

Tema 2. Mexanuueckue u IJIEKMPOMAZHUMHbIE 60IHbl

MexaHn4ecKkne BOMHbI, YCNOBUSA pacnpocTpaHeHmsi. [lepuod. CKopocTb
pacnpocTpaHeHnss W AAMHA BOMHbL.  [lonepeyHble U NPOAO/SbHbIE  BOJHbI,
VHTepepeHUMs 1 Anudpakumns MeXaHUYECKMUX BOJTH.

3BYyK. CKOpOCTb 3BYKa. [POMKOCTbL 3BYKa. BbicOTa TOHa. TeMbp 3BYKa.

ANEeKTPOMarHUTHbIE BOJSHbI. YCNOBUSA W3/TYYEHUS| 3MEKTPOMArHUTHbLIX BOJIH.
B3aumHas opueHTaums BekTopoB E, B, V B aneKTpoMarHuTHoW BosiHe. CBOWMCTBA



3NIEKTPOMArHUTHbLIX BOJIH: OTPaXKeHue, MpesioMieHne, nonapusauns, auppaxkums,
NHTepgepeHUma. CKOPOCTb 3/1EKTPOMArHUTHbLIX BOJH.

LLIkana 31eKTPOMarHUTHbIX BOSIH. [MpMMeHeHWe 3MeKTPOMarHUTHLIX BOJSIH B
TEXHWKe U BbITY.

[MpUHUMNBI PafnoCBA3n 1 TeneBUaeHNs. PaanonoKawms.

ANeKTPOMarHUTHOE 3arpsisHeHNe OKPYXKatoLLen cpesbl.

TexHU4YeckMe YCTPOMCTBA W MPAKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpPa3ByKOBas [MArHOCTMKa B TEXHWKE W MeAuuUuHe, pajap,
pPagnonpuEMHNK, TeNneBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3zoBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne 0TpaXKeHUs 1 NPeNoMIeHUA MeXaHNYeCKX BOJTH.

HabntogeHve nHTepepeHUMn 1 Andpakumm MexaHNYeCcKNX BOJH.

3BYKOBOW pPe30HaHC.

HabnofgeHne CBA3M TPOMKOCTM 3BYKa W BbICOTbI TOHa C amniuTy[on u
4acTOTOM Ko/ebaHwiA.

VccnepoBaHve CBOWCTB 3/1EKTPOMArHUTHBIX BOJIH: OTPaXKeHWe, NpenomsieHue,
nonapusaums, gndpakumsa, MHTeppepeHUms.

Tema 3. Onmuxka

[eomeTpuuyeckad onTuka. [psAMONMHEHOe pacnpocTpaHeHMe cBeTa B
0fHOpPOAHOI cpefe. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHne cBeTa. 3aKOHbl OTpaXKeHWs cBeTa. [OCTPOeHMe M300paKeHUn B
M/I0CKOM 3epKare.

MpenomneHne cBeTa. 3aKOHbI NpenomMeHnst ceeta. ABGCO/MIOTHbLINA MoKasaTtesb
npenomneHns. T1oNHoe BHYTPeHHee OTpaXKeHWe. [lpefenbHbIA  yron MosHoro
BHYTPEHHero oTpaXxeHus.

Ancnepcus ceeTa. CNoxXHbIN cocTaB 6en1oro ceeTa. LiBeT.

Cobupatowne 1 paccerBaroLLme NMH3bI. TOHKaa NMH3a. POKYCHOe pacCcTosHNE
N ONTUYECKass cuia TOHKOW NNMH3bI. [1OCTpPOeHMEe M300paXKeHUn B COBUpaKOLLUX U
paccemBaroLLmMX NH3ax. Popmyna TOHKOM IMH3bI. YBeNMYeHWe, LaBaeMoe NIMH30MA.

Mpefensbl NPUMEHUMOCTI FEOMETPUYECKOIA ONTUKMN.

BonHoBas ontuka. MIHTepthepeHUms ceeTa. KorepeHTHbIE UCTOUYHUKU. Y COBUS
HabNAeHNS MaKCUMYMOB M MUHUMYMOB B UHTEP(EPEHLMOHHON KapTUHE OT ABYX
CUH(a3HbIX KOrepeHTHbIX MCTOYHMKOB.

Onpakums ceeta. AndpakumMoHHas peLléTka. YCcnosme HabnroaeHNa rnaBHbIX
MakCMMyMOB NpV MNafeHUN MOHOXPOMATMYECKOro CBeTa Ha AUgpakuMOHHYHO
PELLETKY.

Monsapusaumsa ceeTa.



TexHMYecKne YCTPOMCTBA W NPaKTUYECKOE MPUMEHEHME: O4YKW, Nyna,
(hoToanmnapar, NPOEKLMOHHbIV annapar, MMKPOCKONM, TeNIeCKON, BOJIOKOHHAs OMTHKa,
ANgpakLMoHHasA peLléTka, Nnonsapous,.

Jlemoncmpayuu

MpAMONIMHEiHOE  pacnpoCcTpaHeHWe, OTPaKeHWe W MpesioMieHe CBeTa.
OnTryeckune NpubopBbI.

[MonHOe BHYTPeHHee OTpaXKeHWe. Mofenb CBeTOBOJA.

VccnefnoBaHve CBOMCTB M306paXkKeHNI B IMH3aX.

Mogenu MMKpocKona, Teneckona.

HabntogeHve nHTepepeHLUMn cBeTa.

HabnofeHve angpakummn ceeta.

HabnwofeHve aucrnepcum ceeta.

MonyyeHWe CrnekTpa ¢ NOMOLLLH0 MPU3MBI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANPPaKLNOHHON PELLETKN.

HabntofeHne nonspusaumm ceeta.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3mepeHue nokasaTens NpesioMIeHNs CTeka.

VccnenoBaHme CBOMCTB M306paXKeHUI B IMH3aX.

HabntogeHve gucnepcum ceeTa.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

["paHULbl MPUMEHMMOCTM KNacCUYeCKOW MexaHWKW. ocTynatbl cnewmanbHON
TEOPUN OTHOCUTENbHOCTU: WHBapPUaHTHOCTb MOAY/NSA CKOPOCTW CBeTa B BaKyyMe,
MPUHLMUM OTHOCUTENIbHOCTM DNHLUITENHA.

OTHOCUTENBHOCTL OAHOBPEMEHHOCTU. 3amef/ieHMe BPEMEHW U COKpaLlleHue
AIHBI.

SHEPrus N UMMyNbLC PENSTUBUCTCKOW YacTULbI.

CBsi3b Maccbl C 3Hepruei U UMMyNbCOM PENATUBUCTCKON YaCTuLbl. DHEpPrus
MOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmuvl K6AHMOBOU ONMUKU

®0oTOHbI. Popmyna lMNMnaHKa CBA3M 3HEPrUmM POTOHA C ero YacTOTON. SHeprusa n
MMMY/bC POTOHA.

OTKpbITHE U nccnepgoBaHve otoaddekrta. OnbiTel A. . CToneToBa. 3aKOHbI
(hoToahpekTa. YpaBHeHMe IWHLWITENHA AN POToaPdeKTa. «KpacHas rpaHuLa»
(hoToahheKTa.

NasneHune ceeta. OnbiThl 1. H. Jlebeaesa.

X1MMYeCKoe aelicTBMe CBeTa.

TexHU4YeckMe YCTPOMCTBA W MPAKTUYECKOe MPUMEHeHVE: (DOTO3/IEMEHT,
(hoToAaTuUmMK, CoNHeYHasa 6atapesi, CBETOANOA,



Jlemoncmpayuu
POoTO3(h(PEKT Ha YCTaHOBKE C LUMHKOBOW MNACTUHOA.
ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.
CeeToauog.
ConHeyHas bGatapes.
Tema 2. Cmpoenue amoma
Mogens atoma TomcoHa. OnbITbl Pesepopga Mo paccesHUo o -4acTuL.
MnaHeTapHaa mogenb atoma. Noctynatbl bopa. 3nyyeHre n nornoLleHve pOTOHOB
Mpv nepexoge aToma ¢ 04HOr0 YPOBHS 3HEPrum Ha Apyroin. Buasl cnekTpos. CnekTp
YPOBHEN 3Heprum atoma Boopoaa.
BonHoBble cBoKMCTBa YacTuy. BonHbl fe bpoind. KopnycKynspHO-BOIHOBOW
Ayann3m.
CnoHTaHHOE W BbIHYXX/EHHOE U3/Ty4eHme.
TexHMYecKre YyCTPOMCTBa U NPaKTUYeCKOoe MPUMeHeHWe: CreKTpasbHbIA aHan3
(cnekTpockon), nasep, KBaHTOBbIN KOMMbHOTEP.
Jlemoncmpayuu
Mogenb onbiTa Pesepopaa.
OnpepeneHve 4MHbI BOMHbI f1asepa.
HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.
Nasep.
Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
HabnofeHne nnHeinYaToro crnekTpa.
Tema 3. Amomnoe a0po
OKCNEepUMEHTbI, [OKa3sblBaloLMe C/NOXHOCTb CTpoeHus agpa. OTKpbITUE
pagnoakTBHocTU. OnbITbl Pesepdopaa no onpefeneHMo coctaBa PagvioakTUBHOMO
n3ny4veHus. CeoilcTea anba-, 6eTa-, raMmMa-n3nyvyeHus. BnnaHve pagmoakTMBHOCTM
Ha >XVBble OpraHn3mbl.
OTKpbITE NPOTOHAa W HeWTpoHa. HyknoHHas mogenb sigpa [eliseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe umcno aapa. 30Tonsl.
Anb(a-pacnag. JNeKTPOHHbIM U MO3UTPOHHLIN  6eTa-pacnag. [Mamma-
n3ny4deHne. 3aKOH pafM0aKTUBHOIO pacnaga.
SHeprusa CBA3W HYK/IOHOB B A4pe. AfepHble cusbl. [eeKT Macchl aapa.
ApepHble peakunn. [leneHune n cUHTE3 a4ep.
AnepHblil  peaktop. TepmosaepHbld CUHTe3. [pobneMbl UM MEpCrneKTUBbI
SAEPHON 3HEPreTUKN. DKONOrMYECKME acreKTbl SAepHOM SHEPreTUKMN.
AneMeHTapHble YacTuubl. OTKPbITUE MNO3UTPOHA.
MeToAbl HabNMAEHUA 1 perncTpaummy a/ieMeHTapHbIX YacTuLl,
dyHaamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (hM3NYECKOM KapTUHbI MUpa.
TexHN4Yeckne YCTPOMCTBA M MPaKTMYECKOE MPUMEHeHMe: [03MMETpP, Kamepa
BunbcoHa, aaepHbIin peakTop, aTOMHas 6om6a.
Llemoncmpayuu



CYETYMK NOHU3NPYIOLLINX YaCTULL.
Yyenuueckuii sxcnepumenm, 1abopamopvie pabomol
WccneposaHume TpekoB YacTuL, (Mo roToBbIM (DOTOrpadusam).

Pa3nen 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

JTanbl passuUTUA acTpoHoMuW. puUKnagHoe N MUPOBO33PEHYECKOe 3HayeHue
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Cosee3gus, Apkue 3BE3Abl, MNaHeTbl, UX BUAMMOE
LBVXeHue.

ConHeyHasa cuctema.

ConHue. ConHeyHaa akTMBHOCTb. VICTOUHUK 3Heprun ConHua v 38é34. 3BE3Apl,
NX OCHOBHbIE XapaKTEPUCTUKKN. [uarpamma «CneKTpabHbIA Knacc — CBETUMOCTb.
3B&34bl rNMaBHOW MoC/ef0BaTe/IbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» [/
3B&3[, rNaBHOW NoCnefoBaTeNlbHOCTU. BHyTpeHHee cTpoeHue 3BE&34. COBpPeMEHHbIE
NPeACTaBNeHNs O NPOUCXOXKAeHUM W 3Boounn ConHLAa M 3BE34. JTanbl XKU3HN
3BE3L,.

MneuHbln MyTb — Hawa [anaktuka. MonoxeHne un apwxeHne ConHua B
["anakTnke. Tunbl ranakTUK. Paanoranaktmkm U Keasapbl. YépHble Ablpbl B A4pax
raNakTuK.

BceneHHasA. PaclumpeHve BceneHHoi. 3akoH Xab66na. PasberaHve ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3nyyeHue.

MaclutabHast CTpyKTypa BceneHHol. MeTtaranaktuka.

HepeLuéHHble Npo6sieMbl aCTPOHOMUN.

Vuenuueckue nabnrooenus

HabntogeHns HeBOOPYXXEHHbIM T/1a30M C MCMOJSIb30BaHWEM KOMIMbIOTEPHbIX
MPUNOXEHNI AN onpefenieHns MosIOXKeHNA HEOeCHbIX O0OBEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHnsa B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo6o01maromniee MOBTOPEHUE

Ponb (h13MKM 1 aCTPOHOMUM B 3KOHOMMUYECKOW, TEXHONOMMYECKOW, CoLmnanbHOM
N 3TUYECKOW cihepax AeATeNIbHOCTW YenoBekKa, Posib U MecTo (DM3MKM U aCTPOHOMUM
B COBPEMEHHOI Hay4HOW KapTuHe M1pa, Po/b (PU3NYECKON Teopnn B (hOPMUPOBaHNN
NpeACcTaBNIEHNIA O (IU3NYECKON KapTUHE MMpPa, MECTO (IM3NYECKON KapTUHbI MUpa B
06LLEM psaY COBPEMEHHBIX ECTECTBEHHO-HAYYHbIX NPeACTaBNeHUIA 0 NPUPOAE.

MexnpeaMeTHble CBA3H

M3yyeHne Kypca (m3vkyM 6a30BOro ypoBHA B 11 Kracce OCYLLECTBNAETCH C
YUYETOM COAepXKaTeNlbHbIX MEXMNPeAMETHbIX CBA3e C  Kypcamy MaTeMaTuKm,
6ronornn, XMMnmu, reorpagum n TEXHONOTUN.

Meocnpeomemnvie nowsimusi, CBA3aHHbIE C M3YYEHMEM METOLOB Hay4HOro
MO3HAHWA: SABNEHWEe, Hay4yHbIA (haKT, runoTesa, (U3NYeckas Be/NYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAEIMPOBaHNE, MOLESb, N3MEPEHNME.



Mamemamuxa:  pewleHNe  CUCTEMbl  YPaBHEHWA,  TPUrOHOMETPUYECKMe
(PYHKUUKN: CUHYC, KOCUHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUTrOHOMETPUYECKoe
TOXAECTBO, BEKTOPbl M WX MPOEKUMM Ha OCU KOOPAMHAT, C/IOXKEeHWe BEKTOPOB,
MPOU3BOAHbIE 3/1eMEHTapPHbIX (DYHKLUMIA, MpU3HaKM Nojobus  TPeyrosbHUKOB,
onpezeneHne Naowaan NIoCKnX uryp n oobéma Ter.

Buonoeus: 3NeKTpUYECKMe SBNEHWUS B XXMBOW Mpupoge, KonebartesibHble
ABWKEHUS B XXUBOW MpUpoLe, ONTUYECKME SIBMEHMS B XXUBOW MpuUpode, AencTBue
pagmaLmmn Ha XuBble OpPraH13Mbl.

Xumusi: CTPOEHWE aTOMOB W MOJIEKY/T, KPUCTA/IIMYECKAss CTPYKTYpa TBEPAbIX
Ten, MexaHn3mbl 06pa30BaHNA KPUCTASINIMYECKON PELLETKN, CNIEKTPa/IbHbI aHa/In3.

T'eoepaghusi: MarHUTHbIE NONKOCA 3eM/n, 3a/1eXKN MarHUTHbLIX pya, (POTOCHEMKA
3eMHOW NOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

Texnonocusi:  NVMHUW  3MIEKTPOMepesay, reHepaTtop MepeMeHHOro  TOKa,
aNeKTpoABuraTeNlb, WHOYKLMOHHAA Meyb, pajap, PaguonpuémHuK, Tenesusop,
aHTeHHa, TenedoH, CBY-neub, MNPOEKUMOHHBIA annapat, BOJIOKOHHas ONTUKa,
COMHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue yyebHoro npegmeta «®Pu3nkKa» Ha YPOBHe CpeAHero o06LLero
o6paszoBaHns (6a30BbIA YPOBEHL) [AO/MKHO 06eCnevnTb AOCTUKEHME CNeAYHLINX
NINYHOCTHbIX, MeTanpeAMeTHbIX 1 MPeaMeTHbIX 00pa30BaTe/lbHbIX Pe3ybTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMSI Y4eBHOro npeameta «duUsnKa» AOMHKHbI
OTpaXKaTb TOTOBHOCTb M CMOCOOHOCTb  06y4YalOWMXCA  PYKOBOACTBOBATLCS
COPMUPOBAHHON BHYTPEHHE MO3MUMEA NINYHOCTW, CUCTEMOM  LEHHOCTHbIX
OpVEHTaUMA,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHWIA,  COOTBETCTBYHOLLMX
TPaAWUMOHHBIM LIEHHOCTSIM POCCUIACKOIO O0OLLECTBa, pPacCLUMPEHWE KU3HEHHOMO
OMbiTa U ONbITa [AeSATENbHOCTU B MPOLECCEe peann3auny OCHOBHbIX HamnpaBieHUi
BOCNUTATENbHON [eSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpaxaaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb TPaXKAAHCKON MO3ULMM 00y4aroLLErocs Kak akTUBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAOWULMOHHBLIX  OOLLEYENOBEYECKMX  TYMAHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYK AeATe/IbHOCTb B WMHTEpecax rpaXAaHCKoro
obLlecTBa, y4aCcTBOBaTb B CamMOynpaB/ieHUN B 06pa3oBaTe/lbHO opraHu3aunu;

YMEHNe B3aMMOAENCTBOBATb C COLMATIbHbIMW MHCTUTYTaMu B COOTBETCTBUU C
NX PYHKUMSMMN N HA3HAUYEHMWEM;

FOTOBHOCTb K N'YMaHMUTapHOW W BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

ChOpMMPOBAHHOCTb POCCUCKOM IPaXXAaHCKO NAEHTUYHOCTK, NAaTPUOTU3ME;

LIEHHOCTHOE OTHOLLEHME K TrOCyAapCTBEHHbIM CUMBOMAM, AOCTUXKEHUSM
POCCUIACKMX YYEHbIX B 0611aCTW (IN3NKN N TEXHUKN;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUUYECKOr0 NOBEAEHWS;

CMOCOOHOCTb OLEHMBATb CUTyaUM0 M MPUHMMATb OCO3HaHHbIE PELLEHNUS,
OPUEHTUPYSACb Ha MOPasIbHO-HPABCTBEHHbIE HOPMbl U LEHHOCTW, B TOM 4uClie B
[EeATeNIbHOCTU YUYEHOrO;

0CO3HaHe NIMYHOr 0 BKMaga B MOCTPOEHME YCTONUMBOro ByayLLero;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/OYas 3CTETUKY Hay4yHOro TBOPYECTBA,
NpUCyLLero (oM3nM4Yeckom Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pas/inyHbIM chepam npotecCMoHaIbHOM AeATeIbHOCTH, B TOM YUC/Ie
CBSI3aHHbIM C (PU3NKOM W TEXHWKOMW, YMeHWe COBepllaTb OCO3HaHHbIA BbIOOP
OyayLein npomeccumn 1 peann3oBblBaTb COOCTBEHHbIE XKM3HEHHbIE M/1aHbl;

rOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHMIO M camMoobpa3oBaHUIO B 06/1aCTU
(P13NKN Ha NMPOTSXKEHWNN BCEW XKNU3HM;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

CPOPMMPOBAHHOCTL  3KOSIOTMYECKOW  KYNbTYpbl, 0CO3HaHWe [/106a/bHOro
XapakTtepa 3K010rmyeckmx npobnem;

MNNaHMPOBaHME N OCYLLECTB/IEHNE AEVCTBUI B OKPYXKatOLLEN cpefe Ha OCHOBE
3HaHWA Lienei yCTONYMBOro Pa3BMTUSA Ye/I0BEYECTBa;

pacluvpeHe onbliTa AeATe/IbHOCTM 3KOM0rMYeCcKor HanpaeieHHOCTN Ha OCHOBe
NMEIOLLIMXCS 3HAHWI MO (PU3NKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

CPOPMMPOBAHHOCTL  MUPOBO33PEHMS, COOTBETCTBYIOLLErO  COBPEMEHHOMY
YPOBHIO pa3BUTUA (DU3NYECKON HAYKMW;

OCO3HaHWe LEHHOCTM Hay4yHOW [AeAaTeNbHOCTW, TOTOBHOCTb B  MpoLuecce
N3yyYeHNs (IU3NKN OCYLLIECTBNATb MPOEKTHYIO U MUCCeA0BaTe/IbCKYIO AeATeNlbHOCTb
WHAMBUAYASIbHO U B Fpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3oBble JlornyecKue AeicTBUA:
CamMOCTOATE/IbHO  (DOPMYyNMpOBaTb W akTyam3upoeaTb  Npobnemy,
paccMaTpuBaTb €& BCECTOPOHHE;
onpefensATb LUeNM [OeATeNbHOCTM, 3afaBaTb MapameTpbl W KPUTEPUN KX
AOCTUDKEHUS,
BbISIBNISITb 3aKOHOMEPHOCTU U MPOTUBOPEYMS B pacCMaTprBaeMbIX (DU3NYECKMX
ABNEHUSX;
paspabarbiBaTb MjaH PelieHnss npobsieMbl C YYETOM aHaIM3a WUMEHLLMXCS
MaTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;
BHOCUTb KOPPEKTUBbLI B [eATE/IbHOCTb, OLIEHMBaTb COOTBETCTBME Pe3y/bTaToB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATENbHOCTY;
KOOPAWHMPOBATL U BbIMOJHATL paboTy B YC/OBUAX PeasibHOro, BUPTYasIbHOMO U
KOMOVHMPOBaHHOI O B3aUMO/ENCTBIS;
pasBuBaTb KPeaTMBHOE MbILL/IEHNE MPY PELLEHNN XXU3HEHHbIX NPO6IEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BfageTb Hay4yHOW TEPMUHOMOTNEN, K/HYEBLIMU MOHATUAMU U MeTofamu
(hn3nyeckom Hayku;
BNafeTb HaBblKaMW Y4eOHO-UCCeA0BaTe/lbCKON U NPOEKTHOWN AeATeNbHOCTU B
06n1acTM (OM3NKK, CMOCOBHOCTBIO WM TOTOBHOCTbKO K CamMOCTOATE/IbHOMY MOWCKY



METOAOB pelleHns 3agay (PM3NYECKOro COAEPXKaHWs, MPUMEHEHUIO Pa3/INUHbIX
MeTO/0B MO3HaHUS;

BfageTb BuAaMU  [eATeNbHOCTM MO0  MOJlyYEHUHO HOBOIO 3HaHWA, €ero
WHTepnpeTaumn, npeobpasoBaHU0 W MPUMEHEHUIO B Pa3/IMYHbIX  YYeOHbIX
CUTYyauusaX, B TOM Yumc/ie Npu co3haHnM yYebHbIX NPOEKTOB B 061aCTU (DU3UKU;

BbIBNATb  MPUYMHHO-CMIEACTBEHHbIE CBA3W W aKTyalmsuposaTb 3afaqvy,
BblABUraTb rMMNOTe3y e€ peLleHns, HaXo4MTb aprymeHTbl A1 foKa3aTe/lbCTBa CBOUX
YTBEPXKAEHWNIA, 38jaBaTb NapaMeTpbl U KPUTEPUM PELLEHWS;

aHaM31PoBaTh MOJTyYeHHbIE B XO4e PeLLeHns 3a4aum pesynbTaTbl, KpUTUYECKN
OL,eHMBaTb UX JOCTOBEPHOCTb, NPOrHO3MPOBAaTb M3MEHEHWE B HOBbIX YC/IOBUSAX;

CTaBUTb W (hopMmynmMpoBaTb COOGCTBEHHble 3afjayus B 00pa3oBaTe/IbHOW
AeATeNbHOCTN, B TOM YMCe NPY U3YHeHUN (OU3NKN;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLeHMBATb NPUOBPETEHHDIV OMbIT;

YMeTb MEPeHOCUTb 3HaHWA N0 (PM3MKEe B  MPaKTUYeCKytd 06/1acTb
XN3HeeATeIbHOCTH;

YMeTb UHTErPMPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBbIE MAEW, NpefnaraTb OpUrnHasIbHble MOAX0Ab! U PeLLeHNS;

CTaBWTb NPOGEMbI M 3aauu, LOMyCKatoLye aibTepHaTUBHbIE PeLLeHus.
Pabora c nndopmanueii:

BflafeTb HaBblkaMW MOJIyYeHUs WHQOpMaLMn (PU3NYECKOTO COAepXKaHus W3
MCTOYHMKOB pa3HbIX TWUMOB, CaMOCTOATE/IbHO OCYLLECTB/ATL MOWUCK, aHasuns,
cucTeMaTM3aumMio M UHTEPNpeTaumMio MHGopMaUMM pasInyHbIX BUAOB UM (HOpM
NpeacTaB/eHuns;

OL,eHMBaTb JOCTOBEPHOCTb MH(hOpMaLmu;

1CMOo/b30BaTh CPeACcTBa MHPOPMALMOHHBIX 1 KOMMYHUKAUMOHHBLIX TEXHO/OM A
B PELEHUN KOTHUTUBHbLIX, KOMMYHWKATUBHbLIX W OPraHn3aumMoOHHbIX 3afa4y C
cobnoaeHnem TpeboBaHWA  3PrOHOMWUKKM, TEXHWKM  6e30MacHOCTWN, TUTUEHBI,
pecypcocbepeXxeHns, MnpaBoOBbIX W 3TUYECKMX HOPM, HOPM WHMHOPMALMOHHOM
6e30nacHoOCTH;

co3faBaTb TEKCTbI PU3NYECKOr0 COAEPXKaHUS B Pa3/IMUHbIX (hopMaTax ¢ YY4ETOM
Ha3HayYeHUs MHopMaLMM U LeNeBOin ayanmTopuun, Bblbmpas OnNTUMaibHYHO (hopMy
NpeLCTaB/IEHUS N BU3yasin3aLmn,

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYLLECTBNATb 06LLEHME Ha YPOKaxX (IU3NKWN 1 BO BHEYPOUHOI AESTENbHOCTY;
pacCro3HaBaTb MPeANoOCbIKA KOHqJJ'II/IKTHbIX CMTyaLI,MVI N CMArvyaTb KOHCb]'II/IKTbI;
Pa3BEPHYTO M NOTUYHO W3NaraTb CBOK) TOUKY 3PEHUS C WCMO/b30BaHUEM
A3bIKOBbIX CPEACTB;
MOHMMaTb N WNCMOJb30BaTb MPENMYLLECTBA KOM&HAHOVI n MHAMBMAyaﬂbHOIZ
paboThl;



BbIOMpaTb TemMaTMKy W MEeTOAbl COBMECTHbIX [AENCTBUM C YYETOM OO6LLMX
WNHTEPECOB 1 BO3MOXKHOCTEN KabKAOro YneHa KONNeKTuBa;

NPpUHMMATb  LENM  COBMECTHOW  [AeATeNIbHOCTW,  OpraHu30BbIBaTb U
KOOPANHMPOBaTb AEACTBUS MO €€ AOCTUDKEHWIO: COCTaBNATb MNfaH AeCTBUNA,
pacnpeaensite Poinm ¢ YYETOM MHEHWUA YYacTHUKOB, 06CYyXAaTb pe3y/bTaTbl
COBMECTHOI paboThl;

OLEHMBaTb Ka4yecTBO CBOEr0 BKMafa M KaXKAoro y4aCTHMKA KOMaHAbl B 06LLWIA
pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSIM;

npefnaraTb HOBblE MPOEKTbl, OLEHMBATb WAENM C MNO3NLUMM  HOBM3HBbI,
OPUTMHANILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTBNATb  MO3UTUBHOE CTpPATErMyeckoe rOBEAEHWE B  Pa3INYHbIX
CUTYaUMsX, NPOSIBNSATL TBOPYECTBO U BOOOPaXKeHWE, ObITb MHULIMATUBHBIM,

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO OCYLLECTBNATL MO3HABATE/IbHYI0 [eATeNIbHOCTb B 06/1acTu
(M3NKM M acCTPOHOMWUK, BbIABNATL NPO6/MEMbI, CTaBUTb W (OPMYIMPOBaATbL
COOCTBEHHbIE 3a/1auu;

CaMOCTOATE/IbHO COCTaB/ATb M/1aH PeLleHNs PaCYETHbIX N Ka4YeCTBEHHbIX 3afad,
MNNaH BbINO/MHEHWSA MNPaKTUYECKOM paboTbl C YYETOM WUMEIOLLMXCA Pecypcos,
COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOYTEHNIA;

flenatb  OCO3HaHHbIA BbIGOP, aprymMeHTMpoBaTb ero, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a PELLUEHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

CNoco6CcTBOBaTL (POPMUPOBAHUIO U MPOSBIEHNIO 3PYANLNN B 06/1aCTU (DU3NKM,
MOCTOSIHHO MOBbILLATbL CBO 06pa30BaTe/bHbIN U KYNbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

[aBaTb OLIEHKY HOBbIM CUTyaLMsiM, BHOCUTb KOPPEKTMBbI B [AeATENIbHOCTb,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTATOB LieNAM;

B/lafleTb HaBblKaMW NO3HaBaTe/IbHON pethieKCUM Kak 0CO3HaHMSi COBEPLLIAEMbIX
[ENCTBUIA N MbICIUTENbHbIX MPOLECCOB, UX PE3Yy/bTaTOB U OCHOBaHWUNA,

MCMoNb30BaTb MPUEMBI periekCun ANa OLEHKM CUTyauumu, Bblbopa BEpHOro
peLleHmns;

YMeTb OUEHMBaTb PUCKM W CBOEBPEMEHHO TMPUHUMATL pPeLleHns Mo KX
CHVDKEHWIO;

NPpYHMMaTb MOTUBbI W apryMeHTbl [Apyrux npu aHanM3e pe3ynbTaToB
AeATeNbHOCTY;

MPUHMMATL Cebsl, MOHMMasA CBOW HeOCTaTKM U JOCTOMHCTBA,;



NPpUHUMaTb MOTUBbI W apryMeHTbl [pyrux npu aHain3e pesy/bTaToB
[eATeNbHOCTY;

Mpu3HaBaTb CBOE NpPaBo 1 MpaBo APYrux Ha OLIMGKMN,

B npouecce JOCTVKEHUS NIMYHOCTHBIX Pe3yNbTaToB OCBOEHWUA MPOrpammbl Mo
(n3nke 019  YPOBHA cpedHero o6ulero o06pasoBaHWA Yy  00y4YalOLLMXCS
COBEpLLEHCTBYeETCA 3AMOLMOHA/BHbIA NHTENNeKT, npeanosararoLnia
ChopMM1POBaAHHOCTb:

CamMOCO3HaHMs, BK/IHOYaAOLWEro CrnocobHOCTb MOHMMAaTb CBOE 3MOLMOHa/IbHOE
COCTOSiHWE, BUAETb HarpaB/eHWs Pas3BUTUS COOCTBEHHON 3MOLMOHaIbHOW Cepbl,
ObITb YBEPEHHbLIM B Cebe;

CaMOpEeryMpoBaHns, BK/IHOYAIOLWEr0o CaMOKOHTPO/Ib, YMeHVe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHMe, CMOCOBHOCTb  afjanTupoBaTbCd K
3MOLMOHa/IbHBIM M3MEHEHUAM W NPOABAATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBALMMK, BKIHOYAIOLLEN CTPEMJIEHME K AOCTUMXKEHUIO Len 1
ycnexy, OMTUMWU3M, WHULMATUBHOCTb, YMeHWe [eNCTBOBaTb WUCXOAA W3 CBOUX
BO3MOXHOCTEW;

aMMaTuK, BK/IKOYAKOLLENA CMOCOBHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSHME
APYrnX, Y4UTbIBaTb €ro Npu oCyLeCcTBAEHUN 06LLEHNS, CNOCOBHOCTb K COYYBCTBUIO
W CONEepPeXXnBaHMIO;

COLMaJIbHbIX HaBbIKOB, BK/IKOYAKOLLMX CMNOCOOHOCTbL BbICTPanBaTb OTHOLLEHNS C
APYTMMU NIKOABMIN, 3a60TUTLCA, NPOABNATL MHTEPEC U paspeLlaTb KOH(/IUKTDI.

INPEJIMETHBIE PE3YJIBTATBI

K KoHLY 06y4eHunsi B 10 kiacce NpegmeTHble pe3y/ibTaTbl HA 6a30BOM YPOBHE
[0/MKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCS YMEHWIA:

AEMOHCTPUPOBAaTb Ha MpuUMepax Ponb M MECTo (M3MKM B (POPMUPOBaAHMK
COBPEMEHHOW Hay4YHON KapTWHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKN U
TEXHO/IOMNiA, B NPaKTUYECKOIN AeSATENbHOCTMN NOAEN;

YUMTbIBaTb  FPaHuLbl  NPUMEHEHUA  U3YYEHHbIX  (DU3NYECKUX  MOJENeil:
maTepvasibHas TOYKa, UHepumnanbHas cucTema OTCYéTa, abCOMOTHO TBEPLOe Teno,
naeasnbHbIA ras, MOAeNN CTPOEHMS ra3oB, XWUAKOCTEN M TBEPAbIX Tes, TOYeYHbIN
3NEKTPUYECKINIA 3apsg NPK peLLeHn (U3NYecKnX 3aaad;

pacno3Haeatb (M3nyeckune sBfeHUs (NPoLEecchbl) U OOBACHATL MX Ha OCHOBE
3aKOHOB MeXaHWKW, MONEKYNSAPHO-KMHETUYECKON TeopuM CTPOEHUS BeLLecTBa W
3NEKTPOANHAMMKIN: PaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMO/IMHENHOE ABMXKEHME,
CBO6OHOE NajieHne Ten, ABMXKEHME MO OKPY>KHOCTU, NHEPLMSA, B3aMMOLENCTBUE TeN,
anddysna, OpPOYHOBCKOe [ABWDKEHWE, CTPOEHWE >KMAKOCTEA W TBEPAbIX Ten,
n3MeHeHne 06bEMA Ten Mpu HarpeBaHMM (OXNaXAeHWUK), Tens0BOe paBHOBECKE,
ncrnapeHve, KOHAeHcauus, MNnaBfeHne, KpuUcTanmsauns, KuneHue, BNKHOCTb
BO34yXa, NOBbILLEHWE [aBNeHNA rasa Nnpu ero HarpeBaHUM B 3aKPbITOM COCYAe, CBSA3b



MeXy napameTpaMu COCTOSIHMS rasa B M30Mpoueccax, 3neKkTpusaums Ten,
B3aMMOJENCTBIME 3apALoB;

OMMCbIBaTb MEXaHUYeCKoe [BVKEeHWEe, WUCMOMb3ys (U3NYECKMEe BENIUUNHDI:
KoopAuHata, nyTb, NepemMeLleHre, CKOPOCTb, YCKOPEeHWe, Macca Tena, cuna, UMy b
Tena, KUHETUYECKas 3Heprus, noTeHUMasbHas 3Heprus, mexaHuyeckas paboTa,
MeXaHW4yeckasi MOLLHOCTb; NPV OMuCcaHWM NpaBW/IbHO TPaKTOBaTb (PU3NYECKMiA
CMbIC/T MCMONb3YEMbIX BEIMUMH, NX 0603HAYEHNA U eMHULbI, HAXOAUTL (DOPMY/bl,
CBSA3bIBAOLLME JAHHYIO (DM3NYECKYHO BEMMYNHY C APYTMU BENIMUNHAMM;

ONUCbIBaTb M3Y4YeHHble TernsoBble CBOWCTBA Ten W Ten/oBble ABMEHUS,
NCnonb3ys (U3NYeCKMe BeMUMHBLL: [aB/ieHWe rasa, Temrepatypa, CpeaHss
KWHETMYeCKas 3Heprus XaoTMYeCKOro [ABVMXKEHWA MOJeKyn, CpefHeKBagpaTuyHas
CKOPOCTb MOJEKY/, KONMYECTBO TensoThbl, BHYTPEHHAS 3Heprus, pabota rasa,
KO3(ULMEHT NONE3HOro [eicTsms  TENjoBOro Apuratens; npu  onucaHuu
MPaBWIbHO  TPakKToOBaTb  (DU3NYECKMIA  CMbICT  WUCMOMb3YEMbIX — BE/IAYMH, WX
0603Ha4YeHNa 1 eanHNLBI, HAXOANTL (HOPMY/Ibl, CBA3bIBaOLLME faHHYIO (U3NYECKYHD
BE/IMUMHY C APYTUMU BENNYNHAM;

OMMCbIBaTb N3YYeHHble 3M1EKTPUYECKME CBOMCTBA BELLECTBA W 3/IEKTPUYECKUe
ABneHms (Mpoueccbl), UCMob3ys (PU3NYECKME BEeNUUMHbI: 3MEKTPUYECKUI 3apsaf,
3NIEKTPMYECKOe MO0Je, HaNPsHKEHHOCTb MOASA, MOTeHUMas, PasHOCTb MOTEHLMAsOB;
MpyY onMcaHMn NpaBUIbLHO TPAKTOBaTb (DU3UYECKUNIA CMbIC/T UCMO/b3YEMbIX BE/IMYMH,
MX 0003HAYeHNA W eAUHWUbI, YKas3blBaTb (HOPMY/bl, CBS3blBAlOLLME AAHHYIO
(PM3MYECKYHO BEIMUNHY C APYTUMWN BETMYMHAMN;

aHaM3MpoBaTb (hM3MYECKMe MNPOLECChbl M ABNEHMS, UCMO/Mb3ys (uU3nveckue
3aKOHbl N NPUHUNNbLI: 3aKOH BCeMupHoro TaroteHusd, |, 11 n 11l 3akoHbl HbHOTOHA,
3aKOH COXPaHEHUs1 MeXaHUUYeCKOW 3HEPTUN, 3aKOH COXPaHEHNS MMMNY/bCa, MPUHLIAT
Cynepnosnumy  cun, MPUHUMN paBHOMPaBUS MHepLMasibHbIX CUCTEM OTCYETa,
MOJIEKY/IAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BELLECTBa, ra3oBble 3aKOHbl, CBS3b
CpeAHel KUHETMYECKON 3Hepruy TEMnoBOr0 ABWXKEHUS MOMEKYN C abCO/MHOTHOM
TemMnepaTypoi, Nepsblil 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHEHMWs 3M1IEKTPUYECKOro
3apaga, 3akoH KysoHa, npy sToMm pasnnyaTb CMI0OBECHYHO (DOPMY/IMPOBKY 3aKOHa, ero
MaTeMaTUYeCKOoe BbIpaXXeHWE 1 YCnoBus (rpaHunLbl, 061acT) NPYUMEHUMOCTH;

0OBACHATb OCHOBHbIE MPUHUMMbI AEACTBUA MaLUWH, NMPUOGOPOB N TEXHUYECKMX
YCTPOWCTB; pa3inyaTb YCMoBUsS KX 6Ge30MacHOro Mcrnonb3oBaHUs B MOBCELHEBHOWA
XUN3HNY;

BbIMO/IHATL  3KCMEPUMEHTbI MO  WCCNEA0BaHUIO  (IU3NYECKUX  SIBMIEHWIA 1”1
MPOLECCOB C MCMO/Mb30BaHMEM MPSAMbIX W KOCBEHHbIX W3MEPEHWI, MpU 3TOM
(hopMynmpoBaTb NPo6/eMy/3agady M runoTesy y4yebHOro aKCrepumeHTa, cobupatb
YCTAaHOBKY M3 MpPeAsIoXXeHHOro 060pyaoBaHmns, NPOBOANTL OMbIT M (DOPMY/IMPOBATb
BbIBO/pbl;



OCYLLECTB/ATb NPSAMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BESIMYMH, MPU
3TOM BbIOMpPaTb OMNTMMA/IbHbIA CMOCO6 W3MEPEHUS M UCMOMb30BaTb W3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnegoBaTb  3aBUCUMOCTM  MeXAy — (M3MYECKMMM  BEMYMHAMM €
MCNONb30BaHNEM TMPAMbIX W3MEpPeHWIA, MpU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(hukcupoBaTb pe3y/bTaTbl MOMYYEHHOW 3aBUCMMOCTM (PU3NYECKUX BESIMYMH B BUAE
Tabnuu 1 rpadukos., fenatb BbIBOALI MO pe3y/ibTaTam UCCNef0BaHuS;

cobnogaTte npasusia 6e3onacHoOro Tpyaa Mpu MpoBefeHWW UCCefoBaHWn B
pamKax Yy4yebHOro 3KCnepumeHTa, Y4eOHO-UCCNef0BaTeNIbCKOM W MPOEKTHOM
[eATeNIbHOCTU C WCMOMb30BaHNEM W3MEPUTESIbHBIX YCTPOWCTB M N1abopaTopHOro
0bopy10BaHus;

peLlaTb pacyéTHbIe 3a4ayn C ABHO 3aaHHON (IM3MYECKON MOAENbLO, MCNOMb3YS
(m3nyeckmne 3aKoHbl U MPUHLMMBI, HA OCHOBE aHa/n3a YC/oBUA 3afayn BblbupaTb
(hM3nYEeCKYIO MOAESb, BbIAENATb (PU3NYECKME BENNYMHBI U hOPMY/Ibl, HEOOXOANUMbIE
019 €€ pelUeHWs, MPOBOAWTL PacYéTbl M OLEHMBATb PeaslbHOCTb MOYyYEHHOro
3Ha4YeHUs (PU3MYECKOIN BE/TMUMHBI;

pellaTb KayecTBeHHble 3afia4yi: BbICTpPauBaTb JIOTUYECKM HEMPOTUBOPEUMBYIO
LIENOYKY pacCcy>XieHuin C OMopoi Ha M3y4yeHHble 3aKOHbl, 3aKOHOMEPHOCTM U
(hm3nyeckme ABNeHNs;

1CMO/b30BaTh MPU PeLleHnN YyYebHbIX 3aa4 COBPEMEHHbIE MH(OPMaLMOHHbIE
TEXHONIOTUN AN1A MOUCKa, CTPYKTYPUPOBaHWA, WHTepripetauMn v npeacTaBieHuns
YY4eOHON W  Hay4yHO-NOMYyNSAPHON WHGOPMaUMK, MNONYYEHHON W3 pPasINYHbIX
MCTOYHMKOB, KPUTUYECKM aHaIN3MPOBaTb NONyYaeMyto MHPOPMaLUIO;

MPYBOAMTL NPUMEPbI BK/Iafa POCCUNCKUX U 3apYBEXHbIX YUYEHbLIX-(DU3NKOB B
pasBUTME HayKW, 06bACHEHWE NPOLLECCOB OKPYXKAtOLEro Mypa, B pa3BuUTNE TEXHUKM
N TEXHONOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUSA MO (U3NKE B MOBCELHEBHOWN XXU3HW A/15
obecneyeHns 6e30MacHOCTM Mpu obpalleHUn ¢ npubopaMmm N TEXHUYECKUMMU
YCTPONCTBaMK, ANS COXpPaHeHMs 340POBbA WM COGJIOAEHUS HOPM 3KONOrMYeCcKoro
MOBeLEeHNSA B OKPY>XKatoLLiel cpefe;

paboTaTtb B rpynne C BbIMNOSIHEHNEM pPa3/INYHbLIX COLMabHbLIX POSeN,
NnaHuposatb paboTy Trpynnbl, pauMoOHabHO pacnpeaensaTs 00683aHHOCTM U
MNNaHMpoBaTb AeATe/IbHOCTb B HECTAHAAPTHbIX CUTyauusx, afeKBaTHO OLIEHMBATb
BKNaf, KaX40ro U3 y4aCTHUKOB rpyrnbl B peLleHre paccmaTpuBaemoi npobnemsl.

K KoHUy 06y4eHus B 11 kiaacce NpeaMeTHble pe3ynbTaTbl HA 6a30BOM YPOBHE
AO0/MKHbI OTPaXXaTb CPOPMMPOBAHHOCTL Y 00YHaIOLLIMXCA YMEHWIA:

[AEMOHCTPUPOBAaTb Ha MpuUMepax Posb M MECTo (M3MKM B (POPMUPOBAHUU
COBPEMEHHON Hay4HOW KapTWHbl MWpa, B PasBUTUM COBPEMEHHOW TEXHWUKU W
TEXHO/IOTNA, B MNPaKTUYECKON [AeATeNbHOCTU NoAen, LEenoCTHOCTb W efMHCTBO
(h13nyeckomn KapT1HbI MUPa;



YUMTbIBATb  FPaHULbl  NPUMEHEHUA  U3YYEHHbIX  (DM3MYECKUX  MOfeNei:
TOYEYHbIA 3NEKTPUYECKNIA 3apsf, Nyd CBETa, TOYEUHbIA UCTOYHUK CBETA, sAepHast
MOAe/b aToMa, HYK/TOHHaA MOZe/lb aTOMHOI0 SiApa Npu peLLeHnn YrU3NYecKux 3aaad;

pacno3HaBaTb (PM3NYECKMe ABMeHNUA (MPoLeccbl) N OOBACHATL MX Ha OCHOBE
3aKOHOB 3/1eKTPOAMHAMNKN N KBAHTOBON (DM3MKW: 3MeKTpuyecKass MpPoBOAMMOCTb,
TENN0BOE, CBETOBOE, XMMUYECKOe, MarHUTHOe [AelCTBMS TOKa, B3aMMOMENCTBME
MarHuUTOB, 3/IeKTPOMarHMTHas UHAYKUMS, AeiACTBME MarHUTHOMO Mosisi Ha NPOBOAHMUK
C TOKOM W [ABWXKYLIMACA 3apsifi, SNEeKTPOMarHUTHble KonebaHus U BOJHbI,
NPAMONNHEINHOE pacnpocTpaHeHne  CBeTa, OTPaXKEeHMe, npenomseHue,
NUHTEpepeHUMs, audpakums W nonspmsaums  ceeTa, AWUCMEPCUS  CBETa,
(hoTO3NEKTPMYECKNn apdekT (PpoToaddheKkT), CBETOBOE [aBfeHNe, BO3HUKHOBEHWE
NMHENYaToro CnekTpa artoma BOAOPOAa, €CTeCTBeHHass W UCKYCCTBEHHas
pPafnoakTUBHOCTb;

OMMCbIBaTb W3YYEHHbIE CBOMCTBA BeLUECTBA (3/IEKTPUYECKME, MArHWUTHbIE,
OMTUYECKME, 3NEKTPUYECKYHO NPOBOANMMOCTb Pa3/IMYHbIX Cpel) 1 3NeKTPOMarHUTHbIE
ABneHmst (Mpouecchl), UCMOoMb3ys (PU3NYECKME BENMUMHbI: 3MEKTPUYECKUI 3apsf,
cunia TOKa, 3/1eKTPUYECKOe HanpshkeHue, 3NeKTpUYeckoe CONpoTUBEHNE, Pa3HOCTb
MOTEHLMAN0B, 3M1eKTPOABMXKYLLAs cuna, paboTa ToKa, MHAYKUMS MarHUTHOrO Moss,
cuna Amnepa, cuna JlopeHua, MHOYKTUBHOCTb KaTyLLKW, 3HEPrus 3/1eKTPUYECKOr0 U
MarHMTHOro Nonei, Nepmos 1 Yyactota KosiebaHnii B KonebateslbHOM KOHTYpPE, 3apsij,
N cunia TokKa B NPoLecce rapMOHUYECKNX 3NeKTPOMarHUTHbIX KonebaHuii, POKYCHoe
paccTosiHAE M OMNTMYECKas CuMa NIMH3bl, NPV ONUCaHUM MNPaBUIbHO TPaKTOBaTb
(PM3NYECKUIA CMbICT UCMOMb3YEMbIX BEMWUYUH, WX O0003HAYEHUA U eAUHWULbI,
yKa3blBaTb (OPMY/ibl, CBS3bIBAIOLLIME [JaHHYH (PU3NYECKYHO BENNYMHY C APYrUMu
BEIMYMHAMM;

ONUCbIBaTb  M3YYEHHble KBAaHTOBble SBMEHWA W MNPOLECCHI, UCMO/Mb3ys
(hn3nUecKme BENMUNHBI: CKOPOCTb 3NEKTPOMArHUTHBIX BOJH, A/IMHA BOJHbI U YacToTa
CBeTa, 3HepPrus 1 UMNynbC ()OTOHa, Nepuod nonypacnaga, 3HePrus CBA3N aTOMHbIX
saep, NpU ONUCaHMU MNPaBU/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T UCMO/b3YEMbIX
BE/IMYMH, NX 0603HAUEHUSA 1 eAMHULIbI, YKa3blBaTb (hOPMY/ibl, CBSA3bIBAOLLME AaHHYHO
(hM3NYECKYHO BEIMUMHY C APYTUMU BEIMYMHAMM, BbIYMCNIATL 3HAUYEHNE (IM3NYECKON
BE/IMYMHbI,

aHaM3MpoBaTb (PM3NYECKMe MPOLECChl U SBMEHUS, WUCMONb3YyA (PU3NYecKmne
3aKOHbl U MPUHUMNbI: 3akoH OMma, 3aKOHbl MOC/eA0BaTe/IbHOr0 1 napansieNlbHoro
COeAMHEHUS TMPOBOAHMKOB, 3aKOH J[LKoynsi—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUMKN, 3aKOH NPSMONMHENHOro pacrnpoCTpaHEHUs CBETa, 3aKOHbl OTPaXKEeHWS
CBeTa, 3aKOHbl MNPEeSIoMIeHNs CBETa, YpaBHEHWe JMHWTeNHa AN (oTo3dhdeKTa,
3aKOH COXPaHEHWs 3Hepruuv, 3aKOH COXPaHeHUs MMMNY/bCa, 3aKOH COXpaHeHus
3NEKTPUYECKOrO 3apsifa, 3aKOH COXpaHeHWs MaccoBOro 4mcna, noctynatbl bopa,
3aKOH pafMoaKTMBHOIO pacnafa, npy 3TOM pas3/inyaTtb C/IOBECHYIO (POPMYNMPOBKY



3aKOHa, €ero maTemMaTM4yeckoe BblpaXKeHue W ycnosua (rpaHuubl, 06nacTn)
MPYMEHNMOCTH;

OnpefensaTb Harpas/ieHNe BEKTOPA MHAYKLUMM MarHUTHOIO NOMs NPOBOAHMKA C
TOKOM, CW/Ibl AMMepa 1 cuibl JIopeHLa;

CTPOUTb 1 ONUCbIBaTb M300paXKeHKE, CO34aBaeMOoe MIOCKUM 3epKasiloM, TOHKOM
NIMH30A;

BbIMO/IHATL  9KCMEPUMEHTbI MO  WCCMEA0BaHUIO  (JU3NYECKUX  SIBMIEHWIA W
MPOLECCOB C MCMOMb30BaHWEM MPAMbIX W KOCBEHHbIX W3MEPEHWA: Mpu 3TOM
(hopMynmpoBaTb Npo6emMy/3agady U runoTesy y4ebHOro aKCrepumeHTa, cobupatb
YCTaHOBKY W3 MpPeL/I0XKeHHOro 060pyfoBaHMs, NMPOBOAUTL OMNbIT U (hOPMY/INPOBaTb
BbIBOApbI;

OCYLLECTB/IATL NPSAMble M KOCBEHHbIE M3MEPEHUSA (DU3NYECKMX BESIMYMH, MPU
3TOM BbIOMPaTb OMTUMA/IbHBIA CNOCO6 WM3MEPEHWUA M MCMOMb30BaTh W3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN U3MEPEHWIA;

nccneaoBaTb 3aBUCUMOCTU (DU3NYECKMX BEJIMUMH C MUCMOMb30BAHNEM MPAMBIX
N3MEPEHWNIA: MPU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (MKCUpOBaTb pe3ysbTaTbl
MOly4YeHHOW 3aBUCMMOCTUN (IU3NYECKUX BEIMUMH B BUAE TabnuL, 1 rpamkos, genathb
BbIBOZbI MO pe3y/nbTaTam MUccrefoBaHus;

cobntogate npasuna 6e3onacHoOro Tpyga Mpuv NpoBefeHWM UCCNefoBaHUA B
paMKax Yy4ebHOro sKCrnepumeHTa, Y4eOHO-MCCeAoBaTeIbCKOM W MPOEKTHOM
[eATeNbHOCTN C WUCMOMb30BaHNEM W3MEPUTENbHBIX YCTPOMUCTB M N1abopaTopHOro
060opy10BaHUS;

pelaTb pacyéTHbIE 3a4a4n C ABHO 3aaHHON PU3NYECKON MOAENbIO, NCMOMb3YA
(hm3nyeckmne 3aKoHbl U MPUHLUMMBI, HA OCHOBE aHa/v3a YC/oBUSA 3adadn BbloMpaTb
(hPM3MYECKYHO MOAENb, BbIAENATb (PU3NYECKME BENIMUMHBI U (POPMY/IbI, HEOBX0AMMbIE
ANA eé pelleHWs, MPOBOAMTbL PacyéTbl U OUEHMBaTb pPeasibHOCTb MOSyYEHHOro
3HaYeHNs (DU3NYECKOW BESIMUMHBI;

pelaTb KayecTBEHHble 3afayn: BbICTpauMBaTb /IOMMYECKM HEMPOTUBOPEUMBYHO
LIENOYKY pacCcy>ieHuin C OMOpoi Ha M3y4yeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hn3myeckme SBNEHUS;

1CMOMb30BaTh MPU PeLUeHMN YUYebHbIX 3afay COBPEMEHHbIE MH(OPMaLMOHHbIE
TEXHOJIOTUN AN19 MOUCKA, CTPYKTYPUPOBaHWSA, WHTEpripeTauMn v npeacTasieHuns
YYEOHON W  Hay4yHO-NOMYNSPHON WHGOPMaUMK, MNOMYYEHHON W3 pPas/INYHbIX
MNCTOYHUKOB, KPUTUYECKU aHaNM3MPOoBaTh NOyYaeMyto MH(POPMaLMIO;

00BACHATb NPUHLMMBI AEACTBUASA MaLLWH, NPUOOPOB 1 TEXHNYECKMX YCTPOMCTB,
pasnnyaTh ycnoBus nx 6e30nacHOro UCnoib3oBaHNs B NOBCEAHEBHOM YKN3HMU;

NPYBOAMTL NPUMEPLI BKIafa POCCUNCKUX U 3apYBEXHbIX YUYEHbLIX-(DU3MKOB B
pasBUTME HayKW, B OODBACHEHME TMPOLECCOB OKPY)XAKLWEro Mupa, B pasButme
TEXHWUKW 1N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHMA MO (U3NKE B MOBCELHEBHOWN XXU3HU 415
obecrneyeHns 6Ge3onacHOCTM npu obpaileHn ¢ npubopamn 1 TEXHUYECKUMU



YCTPONCTBaMK, ANS1 COXPaHEHMs1 3[0POBbS M COGMOAEHMS HOPM 3KOMIOMMYECKOro
MOBeAEHNA B OKPYXKAIOLLEN cpeae;

paboTaTb B rpynne C BbIMNOMHEHNEM pPa3/INUHbIX COLMANbHbLIX POMeN,
MNNaHMpoBaTb paboTy rpynnbl, pPauuoOHaNbHO pacnpeaensaTb 0653aHHOCTU U
MNNaHMPOBaTb AEATeNbHOCTb B HECTAHAAPTHbIX CUTyaUWsX, afeKBaTHO OLIEHMBATb
BKMa/, KaX/J0ro U3 y4aCTHMKOB FPYrbl B PeLLEHMe pacCMaTPUBaemMoi Npo6emsl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcol
Pazgen 1. DUSUKA U METObl HAYYHOI'O ITIO3HAHUA
1.1 ®dur3nKa N MetTodbl HayYHOro NO3HaHNA 2 bubnuoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
Toro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 Kukemarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHnKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paznen 3. MOJIEKYJIAPHASN ®U3UKA U TEPMOJIMHAMHNKA
31 OCHOBbI MONEKYNAPHO-KNHETNYECKOI 9 1 Bubnuoteka LIOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKY 10 . https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLeCTBa. 5 Bubnuoteka LIOK
' da3oBble Nepexoapl https://m.edso00.ru/7f41bf72
Toro no pasgeny 24

Paznen 4. JIEKTPOJJUHAMUKA



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

Bubnunoteka LLOK

4.1 SnekTpocTaTvka 10 https://m.edsoo.ru/7f41bf72
4.2 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOEe Bpems 2
OBLUEE KOMMYECTBO YACOB N0 NPOrrPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SneKTpoMarH1MTHas 11 1 3 bubnnoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
Toro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHUYecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKre 1 3NeKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso0.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LIOK

A 4 1
3 OTHOCUTENIbHOCTU https://m.edsoo.ru/7f41c97c
Toro no pasgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
o bnbnuoteka LIOK
4.1 SNeMEeHTbl KBAHTOBOW OMTUKU 6 httns://m.edsoo.ru/7f41c97¢
4.2 CTpoeHune aToma 4 bubnmoreka LIOK

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

4.3 ATOMHOE a4p0

Toro no pasgeny

15

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

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 ngg;g:{:siiou/}; £41c07C
Toro no pasgeny 7
Pa3znen 6. OBOBILIAIOIEE IOBTOPEHUE

61 OSodugouee nosropese ‘ om0 uTteLcsT
Toro no pasgeny 4
Pe3epBHOEe Bpems 3
OBLUEE KOJIMYECTBO YACOB M0 NPOIrrPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl

1 dunsmKa — Hayka o npupoge. Hay4yHble 1 Bubnuoteka LIOK
METOAbI MO3HAHMA OKPY>KatoLLEro mmpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo M3nKn B (hopMUPOBaHNN

2 COBPEMEHHOIA (li)a YHOM K(i smmfl Mupa, B 1 bubnmoreka LIOK

P o y P vp ' https://m.edso0.ru/ff0c33e6
NPaKTUYeCKOWN AeATeNbHOCTU N0Aen
MexaHn4eckoe ABUXEHNe.

3 OTHOCUTENIbHOCTb MeXaHMYecKoro 1 bnbnuoteka LLOK
ABWXKeHuA. [NepemeLLeHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHMe

4 PaBHOMEpPHOE NPSAMONMHEHOE 1 bubnunoteka LIOK
OBVKEeHue https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE NPSAMO/IMHENHOoe Bbubnuoteka LIOK

5) 1
[BVKeHne https://m.edsoo.ru/ff0c372e

5 CB060AHOe NafieHne. YCcKopeHue 1 bubnunoteka LIOK
cB06OHOIr0 NafeHns https://m.edsoo.ru/ff0c39cc

. KpuBonuHeiHoe ABMXeHME. [ BMKEHNE 1 bnbnuoteka LIOK
MaTepuasibHOM TOUKM MO OKPY>KHOCTU https://m.edsoo.ru/ffOc3ada
MpuHUMN oTHOoCcUTENbHOCTU [Manunnes.

8 WHepumanbHble CUCTEMbI OTCYeTa 1 bubnuoreka LIOK

DLl.U ' https://m.edsoo.ru/ffOc3be8
MepBbIn 3aKOH HbIOTOHA
Macca Tena. Cuna. NpuHumn
P U'v Bubnnoteka LIOK
9 cynepnosunuum cun. BTopoun 3aKoH 1

HbtoTOHa Anst MaTepuanbHOA TOUKM

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TpeTunii 3aKoH HbloTOHa AN

Bubnunoteka LLOK

10 MaTepPUa/IbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BCeMMpPHOro TAroteHna. Cuna Bubnuoteka LLOK

11
TSXKECTW. [epBas KOCMUYeCKas CKOPOCTb https://m.edsoo.ru/ff0c3d00

bubnunoteka LIOK

12 Cwna ynpyrocTu. 3akoH N'yka. Bec Tena https://m.edsoo.ru/ffoc3e18
Cuna TpeHuns. Koah@ULUMEHT TPeHWS.

13 Cuna cgnpomsne:-lpmd; #pvl ,CI,BI/I)F:(BHI/II/I bubnnoreka LIOK

https://m.edsoo.ru/ff0c3f76
Tena B XXUAKOCTU UK rase
MocTynaresibHOe 1 BpaLlaTensHoe

14 [BWXeHWe abCoNtoTHO TBEPAOrO Tena. Bubnuoteka LIOK
MoMeHT cunbl. neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCUSA TBEPAOIO Tena
IMNynbC MaTepuanbHOR TOUKMN,

15 CUCTEMbI MaTepUasIbHbIX TOYEK. bubnunoteka LIOK
mnynbc cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
UMMynbca. PeakTMBHOE ABUXeHUe
PaboTa 1 MOLLIHOCTb CU/bl.

16 KnHeTnyeckas aHeprus marepuanbHoi bubnunoteka LIOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo.ru/ff0c4502
KWHETNYECKOIN 3Heprum
[MoTeHUnanbLHasa aHeprus.

[MoTeHLMabHas 3Heprus ynpyro
17 ,ﬂ,ecbopl\L/]'IMpOBaHHOVI ﬁpy»(ZHEE/ bubnmoreka LIOK
https://m.edsoo.ru/ff0c461a
MoTeHUManbHas 3Heprus Tena B6m3m
MOBEPXHOCTN 3emnu
MMoTeHunanbHbIe 1 HENOTEHLMA/bHbIE
18 cunbl. CBA3b paboThbl HEMOTEHUMNANIbHbIX bubnunoteka LIOK

CUN C U3MEHEHMEM MeXaHMYecKoM
3HEPrum cUCTeMbl TeN. 3aKoH

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

COXpPaHeHUA MeXaH14eCKo 3Heprnun

19

NabopaTopHas paboTa «MccnefoBaHme
CBA3K PaboTbl CU/bI C U3MEHEHWEM
MeXaHNYecKoW 3Heprum Tena Ha
npUMepe pacTsXXeHNs Pe3UHOBOI0
XryTa»

20

21

22

KoHTponbHas paboTa rno Teme
«KnHemaTunka. JuHamuka. 3aKoHb!
COXpaHeHUs B MEXaHNKe»

OCHOBHbI€e MOMIOXEHNA MOMEKYNAPHO-
KMHETNYECKOW Teopun. BpoyHOBCKOE
ABvkeHve. Ondaysns

XapakTep 4B/XeHUA 1 B3aMMOLENCTBUSA
yacTu, BelecTea. Mogenm CTpoeHus
rasos, XVUAKOCTEN 1 TBEPAbIX Ten

bubnunoteka LLOK
https://m.edsoo.ru/ff0c4b74

bubnunoteka LIOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonmyecTso BeLLecTBa.
MocToAHHaaA ABoragpo

24

25

26

Tennosoe paBHoBecKue. Temneparypa u
eé n3mepeHue. LLIkana Temnepatyp
Llenscusa

NpeanbHbIii ra3 B MKT. OcHOBHOE
ypaBHeHne MKT

AGCoN0THasA TemnepaTypa Kak mepa
CpeaHel KMHETUYECKOM 3HEPTUN
[BVKEHUS MOMEKYN. Y paBHeHWe
MeHzeneesa-KnaneinpoHa

bubnunoteka LLOK
https://m.edsoo.ru/ffOc4fde

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c511e

27

3aKoH [anbToHa. ["a30Bble 3aKOHbI

28

JabopaTopHas paboTa «MccnenoBaHme
3aBMCUMOCTU MEXAyY NapaMeTpamu
COCTOSIHUS Pa3PEXXEHHOr0 rasa»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3onpovecchl B ngeasibHOM rase u ux

Bubnunoteka LLOK

29
rpacuyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TepMOANHAMNYECKON CUCTEMBI U
) Bubnunoteka LLOK
30 Crnoco6bl eé n3MeHeHus. Konnuectso
https://m.edso0.ru/ff0c5952
TennoTbl 1 paboTa. BHYTpeHH:AS aHeprus
0[IHOATOMHOr0 NAeanbHOro rasa
bnbnmoteka LLOK
1 B
3 Vbl TENnoNEpeaatin https://m.edsoo.ru/ff0c5c36
Y penbHas TenI0EMKOCTb BeLLeCcTBa.
32 KQJ'II/ILIECTBO TEnnoTLI Npn ; bubnmoteka LIOK
P . https://m.edsoo.ru/ffOc5c36
Tennonepegaye. AanabatHblil npouecc
33 MepBblil 32aKOH TEPMOAMHAMUKN 1 ero Bubnuoteka LLOK
NpYMeHeHne K n3ornpotieccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTMOCTb NPOLLECCOB B NPUPOAE. bubnunoteka LIOK
BTopoii 3aKOH TepMOANHAMUKM https://m.edsoo.ru/ff0c6230
35 MpuHumn geictems n KMJ, Tennosoi bubnunoteka LIOK
MaLLWHbI https://m.edsoo.ru/ff0c600a
36 Livkn KapHo n ero KA,
37 3Konorunyeckme npobnembl
TENN03HEPreTUKN
O6o6LaroLmnin ypok «MonekynspHas Bubnuoteka LIOK
38
(hn3mnka. OCHOBbI TEPMOANHAMUKI» https://m.edso0.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynsipHaa (u3smka. OCHOBbI bubnuoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKIN
40 Mapoobpa3oBaHuWe 1 KOHAEHCcaL WS, bubnunoteka LIOK
VicnapeHune n kuneHune https://m.edsoo.ru/ff0c63b6
41 ABCONTHAA N OTHOCUTENbHAsA bubnmoteka LIOK

BNaXXHOCTb BO3AyXa. HacbILLEeHHbIV nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TBéppoe Teno. Kpuctannnyeckue u
amopdHble Tena. AHU30TPOMMUS CBOMCTB

Bbubnunoteka LLOK

42
KpucTannos. XKuaKne KpUcTainebl. https://m.edso00.ru/ff0c65f0
CoBpemeHHble MaTepuasbl
[MnaBneHne n KpuctTannnsaums.
43 Y aenbHasa TennoTa nnaeneHns bubnmoteka LIOK
' https://m.edsoo.ru/ff0c6708
Cybnumauus
bnbnmoteka LLOK
44 BHEHWE TensnoBor H
YpaBHeHue Ten/IoBoro bananca https://m.edsoo.ru/ff0c6820
45 AnekTpu3aunsa Ten. dNeKTPUYeCKnii bubnnoreka LIOK
3apad. [Ba BMAa aNeKTPUYeCKnX 3apsaaos https://m.edsoo.ru/ff0c6bcc
[MPOBOAHUKM, ANSNEKTPUKN U
46 nfn I'IAOBO HIf'KI/I 3aKCF))H COXpaHeHuA bubnmoteka LIOK
ynposoa ' P https://m.edsoo.ru/ff0c6bcc
3M1eKTPUYECKOro 3apsaga
B3anmopelicTeue 3apsaoB. 3aKoH
47 KynoHa. To4YeyHbl 31eKTPUYECKNiA bubnmotexa LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apsag
HanpsmKEHHOCTb 3MEKTPUYECKOT0 NONS.
48 MpuHUMN cynepnosnumm aNeKTPUYeCcKnX bubnmoreka LIOK
P VU' ynep H ) P https://m.edsoo.ru/ffOc6df2
nonen. JIMHUM HaNPSXKEHHOCTU
PaboTa cun 3NeKTpoCcTaTUYecKoro noss. bubnunoteka LIOK
49
MoTeHyman. PasHOCTb NOTEHLNAN0B https://m.edsoo.ru/ffOc6f00
MPOBOAHUKM W OU3NEKTPUKN B
50 SﬂZKT ﬂCTaTVIHep(':KOM norj)1e bubnuoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NpoHNLLAeMOCTb
iy bubnunoteka LLOK
>l SnekTpoemKocTb. KorpeHcaTop https://m.edsoo.ru/ff0c7126
ONEeKTPOEMKOCTb M/I0CKOro
bubnunoteka LLOK
52 KOHAeHcaTopa. QHepruns 3apsXKeHHoro

KOH/ieHcaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

NaboparopHas pabota W3mepeHue
3NEKTPOEMKOCTY KOHAEHcaTopa

54

MpuHUMN AENCTBUS N NPUMEHEHWE
KOHJEeHCaTopoB, KOMMPOBa/IbHOr0
annapara, CTPyMHOro npuHTepa.
DneKkTpocTaTnyecKas 3awuTa.
3asemsieHue 3neKTponprubopos

55

DNEeKTPUYECKINIA TOK, YCIOBUS ero
CyLLLeCTBOBaHWS. MOCTOAHHLIN TOK. Cuna
ToKa. HanpsyeHue. ConpoTueieHue.
3akoH Oma a/14 yyacTka uenu

56

MocnesfoBaTenbHOE, NapansieNibHoE,
CMeLIaHHOe CoeUHEHNe NPOBOAHMKOB.
NabopaTopHasa paboTa «3yyeHne
CMELLIAHHOr 0 COeIMHEHUNS PE3UCTOPOB

0.5

bubnunoteka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTr0
TOKa. 3aKoH [xoyna-JleHua

3akoH Oma An15 NOMHOM (3aMKHYTO)
aNeKTpuYecKon uenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 4C NCTOYHMKA TOKa U ero
BHYTPEHHEr0 CONPOTMBIEHUSA»

Pe3epBHbIii ypoK. KOHTponbHas paboTa

no TemMe JnekTpoauHamuka /
Bcepoccuiickas npoBepoyHas paboTa

0.5

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7838

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7ae0

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c8c56

60

O606LLaoLLMIA YPOK
«3QNeKTpoanHamMmKay» / Bcepoccuinckas
NpoBepoYHas paboTa

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c88be

61

SneKTPOHHas NPOBOAMMOCTb TBEPABIX
MeTa/110B. 3aBUCUMOCTb COMPOTUB/IEHNS



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

MeTa/1/I0B OT TeMMNepaTypbl.
CBepxnpoBoAYMOCTb

DNEKTPUYECKMIA TOK B BaKyyMe.

62 o 1
CBOMCTBA 3/IEKTPOHHbLIX NMYYKOB
[MonynpoBOAHMKM, X COBCTBEHHAS U

63 npumMmecHas NpoBoAMMOCTb. CBOIACTBA 1 Bubnuoteka LIOK
p—n-nepexoga. lMonynpoBoaHNKOBbLIE https://m.edsoo.ru/ff0c84ae
npuéopsl
ANEKTPUYECKNIA TOK B pacTBOpax u

64 pacnnaeax 31eKTPO/INTOB. 1 Bubnuoteka LIOK
DNeKTpoNnTUYeCKaa auccoumaums. https://m.edsoo.ru/ff0c82ba
dnekTponus
DNEKTPUYECKNIA TOK B rasax.

65 CaMOCTOATE/bHbIN 1 1 bnbnnoteka LLOK
HecaMoCTOATENbHbIN pa3psd. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
DNeKTpUYecKme Npubopsbl 1 yCTPONCTBa

66 N nx I'IF[Z))aKTVIl-IeCKOF; nplfmeHe};ms. 1 bubnmoreka LIOK

https://m.edsoo.ru/ff0c86fc

MpaBuna TeXHWKM 6e30MacHOCTM
KoHTponbHas paboTa rno Teme

67 «3QneKTpocTaTnKa. MoCTOAHHbIN 1 Bbubnmoteka LLOK
ANEKTPUYECKNIA TOK. TOKM B PasyHbIX https://m.edsoo.ru/ff0c8a8a
cpepax»

68 Pe3epBHbIil ypoK. O606LLatoLLMNIA YPOK 1 Bubnuoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLLEE KOJIMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[MOCTOSAHHbIE MarHUTbI U UX
1 B3aumogencTeme. MarHuTHoe norse. 1 Bubnnoteka LLOK
BekTop MarHUTHOM MHAYKUMW. JTUHWK https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKL MK
MarHuTHoe nose NPOBOAHMKA C TOKOM.
2 OnbIT ApcTesa. B3ammogencTene 1 bubmmoreka LIOK
pereaa. A https://m.edsoo.ru/ff0c98fe
NPOBOAHWKOB C TOKOM
3 NaboparopHas paboTta «3yyeHmne 1 1 Bubnnoteka LLOK
MarHMTHOI0 NoNA KaTyLwKn C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTB/E MarHMTHOro Nons Ha
NPOBOAHMK C TOKOM. Crna Amnepa.
4 ﬂz60pﬂT0pHaﬂ paboTa «I/Iccne,quaHme 1 1 bubnmoreka LIOK
. https://m.edsoo.ru/ff0c9ac0
[eCcTBMA NOCTOAHHOIO MarH1Ta Ha
pamMKy C TOKOM»
encTBMe MarHUTHOO NONSA Ha
5 .D'BI/I)K HOCA 3aPAPKEHHYIO YacTu 1 bubnuoreka LIOK
ABDXYLLY P y W https://m.edsoo.ru/ff0c9df4
Cwuna JlopeHua. PaboTa cunbl JlopeHua
ANeKTpoMarHUTHas UHAyKLmsa. MNMoTok
6 BEKTOpa MarHUTHOM nHAykuun. 34C 1
NHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOM
NHOYKUnn dapages
7 JabopaTopHas paboTa «MccnefoBaHme 1 1 Bubnnoteka LLOK
ABNEHUSA 3M1IEKTPOMArHUTHON MHAYKUMN» https://m.edsoo.ru/ff0cal50
8 WHAYKTUBHOCTL. AABNeHune 1 Bubnnoteka LLOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

camouHaykuun. 34C camonHAYKLNN.
SHepruna MarHUTHOro NONA KaTyLKu ¢
TOKOM. 3M1EKTPOMarHuUTHoe rosne

https://m.edsoo.ru/ff0ca600

TexHUYEeCKMe YCTPOINCTBA U X
MPUMEHeHME: NOCTOSHHbIE MarHWTbI,
371EKTPOMArHUTbI, 3N1EKTPOABMUTaTE b,
YCKOPUTENMN 3/1EMEHTaPHbIX YacTuL,
MHAYKLMOHHas Neyb

10

11

12

13

14

15

O606LaroLMin YpoK «MarHuTHoe none.
DNeKTpPoOMarHUTHasa UHAYKLMA»

KoHTponbHas paboTa no Teme
«MarHuTHoe none. dNeKTpoMarH1THas
NHAYKLMNA»

CB06O/Hble MeXaHNYeCKMe KonebaHus.
"apMOHMYeCKMe KonebaHus. Y paBHeHMe
rapMOHMYECKUX KonebaHwui.
MpeBpaLleHne aHeprum

JabopaTopHas paboTa «MccnefoBaHme
3aBMCMMOCTI Nepuoga Masbix
KonebaHwii rpysa Ha HATW OT A/INHbI
HWUTW 1 Maccbl Fpy3a»

Koneb6atenbHblil KOHTYP. CBO6OAHbIE
3N1EeKTPOMarHUTHble KonebaHus B
naeanbHOM KonebaTelbHOM KOHTYpe.
AHanorns Mexxay MexaHnm4ecKumm v
3N1EKTPOMAarHUTHbIMW KOnebaHNAMM

dopmyna TomcoHa. 3aKOH CoXpaHeHus

3HEprum B naeasibHOM Konebate/lbHoM
KOHTYype

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcab82

bubnmnoteka LLOK
https://m.edsoo.ru/ffOcad58

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcaf06

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcb820

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcb9c4

16

MpefcTaBNeHNe 0 3aTyXatoLmX

Bubnmnoteka LLOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KonebaHusX. BbIHY>XeHHble
MexaHun4ecKune KonebaHms. Pe3oHaHc.
BbIHY>AEHHbIE 3/1EKTPOMarHUTHbIe
KonebaHus

https://m.edsoo.ru/ffOcbb86

17

MepemeHHbI TOK. CUHYCOMAA/IbHbIN
nepemMeHHbI TOK. MOLLHOCTb
MepemMeHHOro Toka. AMNANTYAHOE U
[ENCTBYHOLLIEE 3HAYEHME CU/bl TOKA U
HaNpPsHYKeHNs

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcbd34

18

TpaHchopmatop. MNpon3BoACTBO,
nepefaya u noTpedneHue
3NEKTPUYECKOI 3HepPrum

19

YCTPOICTBO U MPaKTUYeckKoe
NPUMEHEHME 3MIEKTPUYECKONO 3BOHKA,
reHepaTopa NepemMeHHOro Toka, MHNIA
anekTponepeaay

Bubnmoteka LLOK
https://m.edsoo.ru/ff0cc324

20

3JKO0rnyeckme pucku npu
MPON3BOLCTBE 3/1EKTPOIHEPTUN.
KynbTypa ncnons3osaHus
3/1eKTPO3HEPT UM B NMOBCELHEBHOM YXN3HW

21

22

23

MexaHunyecKure BO/HbI, YC0BUA
pacripoctpaHeHus. MNepuog. CKopocTb
pacrnpocTpaHeHus 1 A4JIMHA BOJIHbI.
[MonepeyHble U NPOAO/IbHbLIE BOJHbI

3BYK. CKOpOCTb 3BYKa. [ pOMKOCTb
3ByKa. BbicoTa ToHa. Tembp 3ByKa
DNeKTPOMarHUTHbIE BO/HbI, NX

CBOWCTBa N CKOPOCTb. LLikana
3/1eKTPOMarH1THbIX BOJH

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcca54

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcccOc

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOccfe0

24

MpUHLMNBI PaAMOCBA3N U TENEBUAEHUS.



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Pa3BuTune cpefcTB CBA3W. Pagnonokauuns

KoHTponbHas pabota «KonebaHus

bubnmnoteka LLOK

2
> BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpsMONMHENHOe pacnpocTpaHeHne
26 CBF()eTa B 04HOPO HF:)M cpe epToqequm bubnworeia LIOK
AROPOA PEAC. https://m.edso0.ru/ff0cd350
NCTOYHUK cBeTa. Jlyy cBeTa
OTpakeHWe cBeTa. 3aKOHbI OTPaXKEHNA
27 cBeTa. [ocTpoeHre n3obpaxkeHuii B bubnmoteka LIOK
' https://m.edsoo.ru/ff0cd4e0
M/I0CKOM 3epKane
MpenomneHwne ceeTa. NonHoe
28 BHYTPEeHHee oTpaxkeHue. [pesenbHbIi bubmmoreka LIOK
' https://m.edsoo.ru/ffocd7f6
Yro/i NMosIHOr0 BHYTPEHHEro OTPaXKeHNs
29 JNabopaTopHas paboTa «M3mepeHune Bubnnoteka LLOK
nokasatesnia NpeloMIeHNs CTeka» https://m.edsoo.ru/ff0cd67a
JnH3bI. MOoCTpOeHMe N306paKeHN B
30 nunH3e. ®opmysna TOHKOW NNH3bI bubmmoreka LIOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
YBefMyeHne INH3bI
31 NabopaTopHas paboTa «MccnefoBaHue
CBOWCTB N306paXKeHUI B IMH3aX»
Ancnepcns ceeta. CNOXHbIV cOCTaB
39 6enoro ceeta. LiBeT. J/labopatopHas
paboTa «HabntogeHne gucnepcumn
cBeTa»
NHTepdepeHumsa ceeTa. udpakums Bubnnoteka LLOK
33 .
cBeTa. AnpakumMoHHasn peLléTka https://m.edsoo.ru/ffOced22
[MonepeyHOCTb CBETOBLIX BOJH. Bubnmnoteka LLOK
34
MNMonapusaumsa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTunyeckne NPpUBOPbI N YCTPOINCTBA U
YCNOBUA UX 6e30MacHOro NpUMeHeHus
36 I"paHnLbl NPUMEHMMOCTI KNaCCUYECKOW Bubnnoteka LLOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MeXaHVKW. MocTynaTtbl CneumanbHol
TEOpUM OTHOCUTENIbHOCTU

https://m.edsoo.ru/ffOcf862

OTHOCUTENbHOCTb OAHOBPEMEHHOCTMN.

37 3ame/i1ieHVe BpeMeHN 1 COKpaLLeHne bubmuoreka LIOK
& P patl https://m.edsoo.ru/ff0cfa42
[JIVIHbI
SHeprus n UMNybC PensTUBUCTCKONA
38 yacTumupl. CBA3b Macchl C 3Hepruen u bubmmoreka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. DHeprus NoKos
KoHTponbHas paboTa «OnTuka. OCHOBbI
39 cneuuanbHon Teopumn bubnmotexa LIOK
. P https://m.edsoo.ru/ffOcf6f0
OTHOCUTE/IbHOCTMU»
®oTOoHLI. PopmMyna NnaHKa. SHeprus un Bubnmnoteka LIOK
40
NUMMYnbC POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITHE N UCCNefoBaHNe Bubnnoteka LLOK
(hoTtoappekTa. OnbIThl A. . CTONETOBA https://m.edsoo.ru/ffOcffc4
3aKOHbI PoTO3((PeKTa. YpaBHEHUE
42 3|7|HLUTe§)Ha Cz(*()poma(ptgema bubnmoteka LIOK
A ' https://m.edso0.ru/ff0d015e
«KpacHas rpaHuua» ¢oTtoaggekTa
43 [JasneHune cseTa. OnbIThI 1. H. Bubnnoteka LLOK
JlebeeBa. XMMUYECKOe [1eNCTBME CBETa https://m.edsoo.ru/ff0d04a6
TexHU4YecKre yCTponcTBa 1
44 NpaKTU4ecKoe NpPUMeHeHNe:
(hOTO3/1EMEHT, POTOAATUMK, COMHEYHASsA
6aTapes, CBeTOANOL
45 PelueHme 3aaa4 No TeMe «O/IEMEHTbI Bubnmoteka LLOK
KBAHTOBOW OMTUKM» https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThbI
46 Pesepdopaa no paccesHUIo O-4acTuly bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
[NnaHeTapHaa mofens atoMa
47 MoctynaTsbl bopa Bubnnoteka LLOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

48

3nyueHne 1 nornoieHne HOTOHOB Mpu
rnepexo/ie aToma C 0JHOr0 YPOBHS
3HEpPruv Ha Apyroii. Buabl CrekTpoB

https://m.edsoo.ru/ff0dOafa

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBble CBOMCTBA YacTuL. BonHbI ae
Bpoinsa. KopnyckynsapHo-BOHOBOM
Ayann3m. CrioHTaHHOE W BbIHY)XXAeHHOe
n3nyyeHue

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITME PagnoakTUBHOCTU. OnNbITbI
Pe3epdhopaa no onpeaeneHnto cocTasa
pasnoaKTUBHOIO U3NYyYeHMNA

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CsoiicTBa anb(pa-, 6eTa-, raMma-
n3nyyeHuns. BansHue pagnoakTUBHOCTH
Ha >XMBblE OpraH13Mbl

OTKpbITME NPOTOHA U HEATPOHa.
M3oTonbl. Anbha-pacnaf. INeKTPOHHbIN
1 NO3NTPOHHbIN 6eTa-pacnag. Mamma-
N3ny4yeHue

SHeprus cBs3W HYKMOHOB B sifpe.
SAnepHble peakUun. SaepHbIiA peakTop.
Mpo6nembl, NePCNeKTUBSI,
3KO/I0rMYECKMe acneKTbl iAepHol
3HEpPreTVKu

AnemeHTapHble YacTuLbl. OTKPbITUE
no3uTpoHa. MeTofbl HabMAEHNS U
PErmcTpaLm aNeMeHTapHbIX YacTul,
Kpyrnblii cton «®yHaaMeHTanbHbIe
B3aMOAECTBIS. EAUHCTBO
(hr31YECKOii KapTUHbI MUpa»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1162

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1356

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0e38

55

Jransl pa3BnTNA aCTPOHOMUN.



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

MpuKnagHoe N MMPOBO33pPeHYecKoe
3HayeHWe acTpoHoMuK. Bug, 38é34HOr0
He6a. Co3Be3fus, ApKue 3BE3abl,
naaHeTbl, UX BUAUMOE ABUXKEHME.
CosnHeyHas cucTema

ConHue. ConHeyHasa akTMBHOCTb.
VcTouHUK sHeprum ConHua v 3Bé34

57

3BE3/bl, MX OCHOBHbIE XapaKTePUCTUKMN,
3B&3/bI rNaBHOW MOCeA0BaTe/IbHOCTH.
BHyTpeHHee CTpoeHMe 3BE3L.
CoBpemMeHHbIe NpeacTaBieHns o
NpoucXoxaeHnn n asonounm ConHua u
3BE3[

58

MreuHbliA MyTb — Hawa ManakTuka.
[MonoxkeHue u asmxxeHne ConHua B
["anakTuKe. ManakTUKN. YEpHble Ablpbl B
Afpax ranaktTmk

59

BceneHHas. PasberaHvie rafaktuk.
Teopus bonbLioro B3pbiBa. PenMKToBoe
n3nydeHve. Metaranaktunka

60

61

HepeLueHHble NPo6/1eMbl aCTPOHOMMY

KoHTposnbHas pabota «3/1eMeHTbI
acTPOHOMUM N aCTPOPUINKIN»

62

O606LLatoLLmMiA YpoK. Ponb hunsnkn u
aCTPOHOMUY B 3KOHOMUYECKOWA,
TEXHONOrMYECKOW, COLManbHOM 1
3TMYECKOW chepax AesTenlbHOCTU
yenioBeka

63

O606LLaroLLMIA YPOK. POMb 1 MECTO
(hU3MKM 1 aCTPOHOMUY B COBPEMEHHOM




Hay4YHOMN KapTuUHe Mmpa

O606LLaroLLMiA YPOK. Ponb th3nyeckol
Teopum B (hOPMUPOBAHNM

64 o o 1
MPeLCcTaBIeHNA 0 (PU3NYECKOW KapTUHE
Mupa
O6o6LaroLLmin ypok. MecTo
65 (h131YeCKON KapTUHBI M1pa B 00LLEM 1
PAAY COBPEMEHHbIX ECTECTBEHHO-
HayYHbIX NPeLCTaB/eHNI 0 NpUpPose
66 Pe3epBHbI YpOK. MarHuTHoe nore. 1
ONeKTpOMarHUTHas MHAYKL NS
67 Pe3epBHbIin ypoK. OnTuka. OCHOBBI 1
crnewmnanbHON TeOpUM OTHOCUTENTIbHOCTY
68 Pe3epHblii ypoK. KBaHTOBast hmsnka. 1 Bubnnoteka LLOK
ANeMeHTbI aCTPOHOMUM 1 aCTPOIN3NKN https://m.edsoo.ru/ff0d1784
OBLEE KOJIMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2024-09-04T14:25:48+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 4 ИМЕНИ АКАДЕМИКА СЕРГЕЯ ПАВЛОВИЧА КОРОЛЕВА" ЭНГЕЛЬССКОГО МУНИЦИПАЛЬНОГО РАЙОНА САРАТОВСКОЙ ОБЛАСТИ




