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MNOACHUTEJBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUI K pesyrnbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depnepaunn, peanin3yrLLnx OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKEe HamnpaBfeHO Ha (opMMpoBaHUe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxoga. lNMporpamma no (usmke cooTBeTCcTBYeT TpebosaHusM PIrOC COO kK
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4yeOHbIMW npeameTaMu. B Held
ONpeAenstTCA OCHOBHbIE LeNM U3ydeHust PU3NKM Ha YPOBHE CpefHero o6Lero
06pa3oBaHus, NnaHUpyemMble pesy/bTaTbl OCBOEHUS Kypca (U3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

o MNaHMpyemble pe3ynbTaTbl OCBOEHNSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmCrie NpeaMeTHble pe3y/bTaTbl Mo rogam 06yyeHus;

e COAepXXaHue yuebHoro npeameta «Pu3nka» No rogam 06yyeHus.

®du3nKa Kak Hayka O Hambosnee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpYyXKatoLLeM Mupe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
[/19 eCTECTBEHHO-Hay4YHbIX YUYeOHbIX MPeAMETOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(m3nyeckoin reorpagmein M acTpoHoMMen. lcnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pasHoobpa3HbIX TEXHOMNOrMn B Cepe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
KOCMOCa, MOJlyYeHMs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMW W APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKfag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbIA METOZ MO3HaHWSA NPV BbIMOTHEHUW UMW Y4eOHbIX UCCIe0BaHNIA.

B ocHoBy Kypca (hM3MKM [Ans YPOBHSA CpeaHero o6Liero obpa3oBaHMA
MOMIOXEH pPAL WAEW, KOTOpble MOXHO pacCMaTpuBaTb KakK MPUHUWMbI ero
MOCTPOEHNS.



Hoes yenocmmocmu. B COOTBETCTBUM C Hell KypC SBMAETCA JIOrMYECKU
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuasn U3 BCEX Pa3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hell MaTepuan Kypca (U3NKK
00beAVHEH BOKPYr (U3Myeckux Teopuil. Bepywmm B Kypce sBfseTCA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHWTapHOro noTeHumMana (U3nM4eckor HayKu, OCMbIC/IEHUE CBSI3WM Pa3BUTUSA
M3nkn Cc pasBuTMemM 00WECTBA, a TakXKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
N3yYeHHbIX TEOPUI1 1 3aKOHOB.

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Mpo6sem paynoHabHOro NPUPOA0N0IL30BAHNA U 3KOMOrMYeCKOo 6e30MacHOCTH.

CTepXXHEBbIMU 3/1eMEHTaMU Kypca (DM3MKM Ha YPOBHE CpefHero oobuiero
06pas3oBaHNA ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHMe NPeACTaBeHUA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbIX MPeACTaBMeHMAX O  Npupode,  rpaHmMuax
MPYMEHNUMOCTN TEOPWUA, A9  ONUCaHUA EeCTECTBEHHO-HAYUHbIX SABMIEHUA U
MpoLieccos).

CUNCTEMHO-[esATeNIbHOCTHbIA NMOAX04 B Kypce (MUKW peannsyeTcs npexaie
BCEro 3a CYET opraHu3aumm 3KCNepuMeEHTa/IbHON AeATeNbHOCTA 00y4vatoLnXCs.
[na 6a30BOr0 ypoOBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHWE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme Mo (u3anke o6beAuHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTUYecknx paboT. BblgeneHne B yKa3zaHHOM MepevHe n1abopaTopHbIX paborT,
MPOBOAMMbBIX AN  KOHTPONS W OUEHKM, OCYLECTBMISETCA Yy4aCTHMKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As W3  OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBMCUMOCTEN  (PU3NYECKMX BENIMYMH WM MOCTaHOBKY OMbITOB MO MNpPOBepKe
MpeanoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YAeNseTcsd PeLeHU0 PaCYETHbIX W KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLbIX 3afavy NPUOPUTETOM SABMAKOTCA 3a4ayn C ABHO
3alaHHON (hM3NYECKOM MOAENbIO, MO3BONAIOLME MPUMEHATL M3YUYEeHHbIE 3aKOHbI U
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3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaKk U WUHTErpupys 3HaHus 13
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (U3NYECKON MOAEN ANA CUTyauumn MNpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBUM € TpeboBaHusmMm DPrOC COO K MartepumasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAYyYHOro umkna. B kabuHeTe (U3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[leMOHCTpaUnoHHOe 060pyaoBaHMe (OPMUPYETCA B COOTBETCTBUM C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAaMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHNIA.

JlabopatopHoe o06opynoBaHWe [N YYEHMYECKUX MNPaKTUYECKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKme KOMMIEKTb
nabopatopHoro o06opynoBaHUA [OO/HKHbl OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNONb30BaHUM aHaNoroBbIX WM LMMPOBLIX NPMOOPOB, a Takke KOMIMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNSIMU U3ydeHUs (In3MKK B 06LLLEEM 06pa30BaHNN ABNAKOTCA:

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
N3YYEeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTYyaslbHbIX U TBOPYECKMX
CMOCOBHOCTEN;

e pasBuUTME MpPeLCTaBNEHNIA O HAyYHOM METOAe NO3HaHMS U POpPMUpPOBaHME
MccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SBIEHUSM;

o (hOpMMPOBAHME HAYYHOrO0 MMUPOBO33PEHMS KakK pesynbTata W3yYeHWs
OCHOB CTPOEHMA MaTepumn 1 PyHAaMeHTa/IbHbIX 3aKOHOB (PU3NKU;

o (opMupoBaHME YMEHWUA OODBACHATL ABMEHUA C  MCMO/b30BaHWEM
(M3MYECKNX 3HAHWIA N Hay4YHbIX [10Ka3aTe/bCTB,;

o (popMuMpoBaHME MpPeLCTaBNeHU O PO (U3UKN AN Pa3BUTUSA APYrUX
eCTECTBEHHbIX HayK, TEXHUKMN N TEXHOSIOTNA.

JOCTKEHNe 3TUX Leneit 06ecrneynBaeTCsa pPeLleHnemM Cnefyowmx 3agad B

npouecce U3y4eHUs Kypca (PU3NKN Ha YPOBHE CpeAHEro 06LLero 06pasoBaHus:



o npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (PM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWuKY,
MONEKYNAPHYIO  (PU3NKY, 3MEKTPOAVHAMUKY, KBaHTOBYK (U3NKY WU
3/1EMEHTbI aCTPOU3NKM;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPeTUYEecKMe 3HaHus  Ans
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHON YKU3HU;

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3myeckor MOfLenblo, 3ajad, MoApasyMeBaloLMX CaMOCTOATE/IbHOe
co3fiaHne (hr3nyecKor Moaenu, aaekBaTHOM YCNOBMSAM 3a[auu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUS TEXHUUYECKUX
YCTPOWCTB U TEXHONOMMYECKMX MPOLECCOB, UX B/IMSHUA Ha OKPYXKatoLLYHO
Cpedy,

o OB/aJeHMe MeTofaMN CaMOCTOATENIbHOIO MNaHWPOBaHWUSA W MPOBEAEHUS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

e CO3[aHWe YC/oBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCeA0BaTe/TbCKON,
TBOPYECKOWN [AeSATENIbHOCTH.

Ha wn3yyeHne u3nku (6a30Bbli YPOBEHb) Ha YPOBHE CpefHero o6Liero
o6pasoBaHus oteoamTcs 136 vacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpegnaraemMblit B MporpaMme Mo ()M3MKe nepeveHb /1a60paToOpHbIX K
MPaKTUYECKMX paboT ABMSETCA pPEKOMEeHAOBaHHbIM, YuuUTe/Nb [fenaeT Bbl6op
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayyHble METOAbl MO3HAHWUA OKPYXKAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecce MNO3HaHWSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dusnyeckne 3akoHbl U Teopunn. rpaHI/ILl,bI NMPUMEHNMOCTN QJI/ISI/I‘—IECKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (m3nkn B (HOPMMPOBAHUN COBPEMEHHOIM Hay4YHON KapTUHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

AHa/I0roBble U LLI/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|6opb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe auxeHne. OTHOCUTENIbHOCTb MEXaHWYeCKOro ABMXEeHUS.
CucTtema oTcuéTta. TpaeKTopus.

MepemelleHne, CKOPOCTb (CpeAHsAs CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHME MaTepuanbHOM TOUKK, UX MPOEKUUM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxkeHre nepemeLLeHNIA 1 CNOXXEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MNPSMONMHENHOe ABMXeHMe. [ patinkm
3aBMCUMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOPEeHUsA, Nyt WU MepeMeLleHns
MaTepuanbHO TOUKN OT BPEMEHMW.

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpuBonuHeliHOe — ABMXXEHME.  [BMXXKEHME  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTK C MOCTOSIHHOM NO MOAY/H0 CKOPOCTbO. YT10Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

TexHU4Yeckne YCTpOMCTBA W MpPaKTUYeCKoe MPUMEHEHME: CMUAOMETP,
[BVKEHWE CHapAA0B, LenHble N peMEHHbIE nepeaayn.

Jlemoncmpayuu

Mopgefib CUCTeMbl OTCYETA, WUAMKCTPALMA KMHEMATUYECKUX XapaKTEPUCTUK
[BVKEHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe U B pa3peXXeHHOM MPOCTPaHCTBe.



HabnogeHne ABWKEHUS Tena, OPOLLUEHHOrO Moj Yr/ioM K TFOPU30HTY U
FTOPU30HTA/ILHO.

3mepeHne ycKopeHns cBOOOLHOMO NafieHus.

HanpasneHne CKOpOCTW NpuU ABUXEHUN NO OKPY>KHOCTM.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHre HepaBHOMEPHOTO ABVDKEHWSA C Lie/Ibl0 OnpefeneHnss MrHOBeHHOW
CKOPOCTMW.

VccnepoBaHve COOTHOLLEHWUA MeXay MyTAMKW, NPOMAEHHbIMU TefioM 3a
nocnefoBaTefibHble paBHblE MPOMEXYTKA BPEMEHM MpU  PaBHOYCKOPEHHOM
ABVXKEHMU C HAaYa/lbHON CKOPOCTbLH, PaBHOM HY/HO.

3ydeHre ABVKEHNA LIapuKa B BA3KOIN XXNAKOCTHU.

3yyeHune [BKeHNs Tena, 6poLeHHOro ropn3oHTasIbHO.

Tema 2. /lunamuxa

MpuHUMN  OTHOCUTeNnbHOCTM  [anunesi.  [lepBblii  3aKOH  HbIOTOHa.
VHepuunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHuMn cynepnosvuun cui. BTopoit 3akoH HbloToHA
A8 MaTepuasibHOM TOUKKU. TpeTuin 3aKoH HboTOHa Ans MaTepuabHbIX TOUEK.

3aKoH BcemMMpHOro TaroteHua. Cuna TaKecTW. [lepBad KoCMUYecKas
CKOPOCTb.

Cwuna ynpyrocTtu. 3akoH [N'yka. Bec Tena.

TpeHve. Buabl TpeHusA (MOKOS, CKOMbXXeHUs, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Crna TPeHUS CKOMBbXEHUS U cuia TPeHUs nokos. KoadguuneHT TpeHus.
Cwvna conpoTUBIEHUS NPW ABUXKEHWUW TeNa B XXNAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoMTHO TBEPAOrO Tena.

MOMEHT CWUbl OTHOCUTENIbHO OCKM BpalleHua. T1ne4yo cuibl. YCnoBus
paBHOBECKA TBEPAOIro Tena.

TexHMYecKne YCTPOWCTBA M MNPAKTUYECKOe MPUMEHEHME: MNOALNMHUKMN,
[B/>KEHWE UCKYCCTBEHHbIX CNYTHUKOB.

Jlemoncmpayuu

FABNneHne nHepuunn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoit 3akoH HbOTOHA.

3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CWU/Ibl YNIPYrOCTU OT AedhopMaLiun.

HeBecomocTb. Bec Tena npn ycKopeHHOM NoAbeME U NMageHUMN.

CpaBHeHVe CU/ TPEHWA NOKOA, KaYeHUSA U CKONTbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoBecKs.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol
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V3yyeHure ABMKeHNA 6pycKa Mo HaK/IOHHOW MI0CKOCTMU.

ViccnefoBaHve 3aBMCMMOCTU CUM YMPYrOCTU, BO3HUKAKOLWMX B MPYXXUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaLnn.

WccnegoBaHve yCnoBWii  paBHOBeCUsi TBEPAOro Tena, WMEKOLWEro ocb
BpaLLeHus.

Tema 3. 3axonwi COXpaHenus 6 Mexanuke

MMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
MnynbCc cunbl U U3MEHEHWEe MMMysnbca Tena. 3akKOH COXpaHeHuUA WMMynbea.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuuyeckasd 3Heprus martepuasibHOM TO4YKW. Teopema 06 W3MEHeHUM
KWHETMNYECKOIN 3HEeprum.

[MoTeHuUManLHas 3Heprus. MoTeHuUManbLHas 3Heprua ynpyro
AeOpMUPOBaHHOW  MpPYXWHbI.  [MoTeHumManbHas  sHeprus  Tena  B6/IM3K
MOBEPXHOCTU 3eMN.

MMoTeHUMasbHble XU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMANIbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3Heprum cuctembl Terl.
3aKOH COXpaHeH st MeXaHNYeCcKOoW SHeprunu.

Ynpyrve n Heynpyrue CTOIKHOBEHUS.

TexHU4Yeckre YCTPOMCTBA M MPaKTUYeCKoe MpPUMeHEeHWe: BOAOMET, KONEp,
MPY>XXUHHBIA MUCTONET, ABUXEHME PaKeT.

Jlemoncmpayuu

3aKOoH coxpaHeHua nMnysbea.

PeakTnBHOE ABUXKEHWE.,

Mepexof NOTeHUMaIbHON 3HEPTUN B KMHETUYECKYIO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

M3yyeHre abCOMOTHO Heynpyroro ygapa C MOMOLbH [ABYX OWMHAaKOBbIX
HUTAHbLIX MasATHUKOB.

WccnenoBaHve CBA3N paboTbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tena Ha NpuMepe pacTaXKeHUA Pe3NHOBOIO XXryTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKON TEOPUN N NX OMbITHOE
06ocHOBaHMe. BpoyHOBCKOe [ABvbKeHWe. Oudpysna. XapakTep [ABMXKEHUS U
B3aMMOJENCTBMA YacTuL, BewlecTBa. Mopenn CTPOeHUS Ta3oB, >KUAKOCTEN U
TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBA HA OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Mosiekyn. KonnyecTso BellecTsa. [ocToAHHas ABoragpo.



Tennosoe paBHOBecue. Temnepatypa 1 eé nsmepeHue. LLikana Temneparyp
Llenscus.

Mogeno ungeanbHoro rasa. OCHOBHOe  YypaBHeHWE  MOJIEKYNAPHO-
KMHETUYECKON Teopuy nAeasbHOro rasa. ABCOMOTHas Temrepatypa Kak Mepa
CpefiHen KWHETUYECKON 3HEepruy TenaoBOro [ABMXKEHWS vacTuy, rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHe MeHaeneesa—KnaneripoHa.
3akoH [JanbToHa. /3onpouecchbl B naeanbHOM rase ¢ NOCTOSAHHLIM KO/IMYEeCTBOM
BelwlecTBa. [pagmyeckoe npeacTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKe YCTPOMCTBA W MNPaKTUYECKOe MNPUMEHEHWe: TepMOMETP,
bapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLMe [MUCKPETHOe CTPOeHMe BeLlecTBa, (oTorpagun
MOJIEKY/T OPraHUYeCKUX COeANHEHNIA.

OnbITbl NO AUDPY3NKN XKMAKOCTEN 1 ra3os.

Mogenb 6p0yHOBCKOI0 ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0KasblBaroLme CyLLieCTBOBaHMe MEXMOMEKYNAPHOro
B3aMMO/ENCTBUS.

Mogenb, UANKCTPUpPYoLWas NPUPOLY AaBNeHNA ra3a Ha CTEHKM COCyaa.

OnbITbl, WNAKCTPUPYIOLLME YPaBHEHME COCTOAHWUA MAeaslbHOMo rasa,
M30MpPOoLeCChl.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpefeneHne maccbl Bo3fyxa B KNacCHOM KOMHaTe Ha OCHOBE W3MEPEHWA
06bEMa KOMHaTbI, JaB/leHNs 1 TeMrepaTypbl BO3JyXa B Heil.

VccnepoBaHme 3aBUCMMOCTI MeXAy napameTpaMu COCTOSHMS PaspeXkeHHOro
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoguHaMmnyecKas cuctema. BHYTPEHHSS 3Heprus TepmoaMHaMUYecKoin
CUCTEMbI 1 cNocobbl eé n3meHeHns. KonnyectBo TennoTbl U paboTa. BHYTpeHHSS
3Heprmss  OAHOATOMHOrO  wufeanbHOro  rasa. Buabl  Tennonepegayn:
TensionpPoBOAHOCTb, KOHBEKLMSA, U3NyYeHWe. Y aenbHad TenI0EMKOCTb BeLLecTBa.
Konunyectso TennoThbl Npu Tenonepesaye.

MoHAaTMe 06 aamabaTHOM rnpouecce. [lepBblid  3aKOH TepMOAUHAMUKW.
[MpuMeHeHWe nepBoro 3akoHa TepMOAUHAMUKM K m3ornpoueccam. [Mpaduyeckas
NHTeprpeTayms paboTol rasa.

BTopoi1 3aKoH TepMogMHAMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennoeble  MawwuHbl.  TlpUHUMNLI  JEACTBUA  TEMJoBbIX  MaLUVH.
Mpeobpa3oBaHNA 3HEPrMM B TemnsoBbIX MalumHax. KoagpuumeHT MonesHoro
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[EeNCTBMA TensioBOM MaluuHbl, LiMkn KapHo ¥ ero KosMuuMeHT MosIe3HOro
[EeNCTBUA. IKOOrMYecKre Npobaembl TEMNIO3IHEPTETUKMN,

TexHU4YeckMe YCTPOMCTBA W NPaKTUYEeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHus, 6bITOBOM X0N04UIbHUK, KOHANLMOHEP.

Jlemoncmpayuu

I3meHeHMe BHYTPEHHe 3Hepruu Tena Mpu coBepLleHWM paboTbl: BblneT
MPo6KM M3 OYTbINKM NOJ AEWCTBMEM CXKATOr0 BO34yXa, HarpeBaHuwe 3agupa B
NaTyHHON TPy6Ke NyTEM TpeHus (BUAEOAEMOHCTPaLMS).

I3MeHeHVe BHYTPEHHER aHeprum (TemnepaTypbl) Tesia npy Tenaonepesade.

OnblIT No agvabaTtHOMY pacluvMpeHuto Bo3gyxa (OMbIT € BO3AYLUHBIM
OFHUBOM).

Mogenv napoBoi TypouHbI, ABUraTeNid BHYTPEHHErO CropaHus, peakTMBHOIO
Aurarens.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3mepeHne yaenbHOR TeNM0EMKOCTH,

Tema 3. Acpecammnuie cocmoanusn eeujecmea. Pazosvle nepexoonvl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHue. AGCOMOTHasA U
OTHOCUTE/IbHAs BN@XXHOCTb BO3AyXa. HacblWeHHbIN nap. YaenbHad TennoTa
napoobpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMEeHWS OT AaBNeHUs.

TBépaoe Teno. Kpuctanamyeckme n amopdHble Tena. AHM30TPONUS CBOMCTB
KpuctanioB. XXuakue kpuctanibl. CoBpeMeHHble Matepuanbl. [1nasneHwe wu
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmauus.

YpaBHeHe TenioBoro 6anaHca.

TexHMYecKe YCTPOMCTBA WM MpPaKTUYECKoe MPUMEHEHME: TUTPOMETP W
MCUXPOMETP, KaJIOPUMETP, TEXHONOMNI MONYYEHNS COBPEMEHHbLIX MaTepuanos, B
TOM YMC/ie HAHOMAaTEPWNAIOB, U HAHOTEXHOOT UM,

Jlemoncmpayuu

CBOWCTBA HaCbILLEHHbIX NapoB.

KuneHune npn noHMXeHHOM [aBNeHUN.

Cnocobbl M3MepeHNs BNAXKHOCTMU.

HabntogeHve HarpeBaHus 1 naaBneHns KPUCTaIMyecKoro BeLLecTsa.

JeMOoHCTpaLns KpUCTanos.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

13mepeHmne 0THOCUTE/IbHOW BaXXHOCTW BO3AyXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. dnekmpocmamuxa
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AnekTpmzauma Ten. DNeKTpuyecKud 3apad. [Ba BuAa 3NEKTPUYECKMX
3apAfoB. [pPOBOAHUKW, AU3NEKTPUKU W NOMYMNPOBOAHUKM. 3aKOH COXpaHeHus
3N1eKTPNYECKOro 3apsaaa.

B3aumopeiicTeme 3apanoB. 3akoH KynoHa. TouYeyHbI 3N1eKTPUYECKUiA 3apsi.
AnekTpuyeckoe none. HanpsXXEHHOCTb  3MeKTpuYeckoro nosnd.  [puHUmn
Cyneprnosnunn 3NeKTPUYeCKUX Nonei. JIMHAM HanpsHXKEHHOCTU 3/1eKTPUYECKOro
nons.

PaboTa cun  anekTpoctatuyeckoro nosnd.  loteHuywan.  PasHOCTb
noteHuuanoB. [1pOBOAHUKM W ONINEKTPUKN B 3NIEKTPOCTATUYECKOM MONe.
[AnanekTpnyeckas NPOHMULLAEMOCTb.

ANeKTPoéMKOCTb. KoHAeHcaTop. 31eKTPOEMKOCTL M/IOCKOr0 KOHAeHcaTopa.
SHeprua 3apsKeHHOro KoHAeHcaTopa.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3NIEKTPOMETP, 3/IEKTPOCTAaTUYECKas 3aluTa, 3a3eMJ/IEHMe  3/1eEKTPOnprubopos,
KOHAEHCcaTop, KONUpoBasbHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOICTBO W NPUHLMN AEACTBUS 3/1eKTPOMeTpa.

B3anmogeincTeme HasNeKTpu3oBaHHbIX Tefl.

AneKTpnyeckoe none 3apsXKeHHbIX Te.

[MpOBOAHMKM B 3M1eKTPOCTATUYECKOM MNOJIE.

AneKTpocTaTnyeckas 3alnTa.

[AN3nNeKTpUKM B 3N1eKTPOCTATUYECKOM MOJSe.

3aBMCMMOCTb  3/IEKTPOEMKOCTM MJIOCKOrO KOHAEHcaTopa OT niowaan
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NEKTPUYECKON MPOHULLAEMOCTW.

SHeprua 3apsKeHHOro KoHAeHcartopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

M3mepeHne 3neKTPOEMKOCTN KOHAeHcaTopa.

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

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBaHUA 3MEKTPUYECKOro TOKa.
McTouHnkm Toka. Cuna Toka. MoCTOSHHBbIN TOK.

Hanps»keHue. 3akoH Oma a1a yyacTka Lenwu.

AneKTpuyeckoe COMPOTUBEHNE. Y[eNnbHOe COMNPOTMB/IEHME BeLLecTBa.
MocnepoBaTenbHOE, NapasinesbHoe, CMeLlaHHOe coeanHeHne NPoBOLAHNKOB.

PaboTa aneKkTpuyeckoro Toka. 3akoH J[pkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOTO TOKa.

ONeKTPOABMKYLLAA cuna N BHYTPEHHEE COMPOTUB/IEHME WUCTOYHMKA TOKA.
3akoH OMa 7151 NONIHOWM (3aMKHYTOW) 3M1eKTprYecKor Lenun. KopoTKoe 3aMblKaHue.

ONeKTpoOHHaa  MNpPOBOAMMOCTbL  TBEpAbIX  MeTa/iloB.  3aBUCUMOCTb
COMPOTUBNEHUSA METAI0B OT TemnepaTypbl. CBepXnpoBOAUMOCTb.
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ANEKTPUYECKMA TOK B BaKyyMe. CBOMCTBA 3/1EKTPOHHbIX MYYKOB.

[MonynpoBOAHUKN. CobcTBeHHas 7 npumecHas NMPOBOANMOCTb
MonynpoBoAHNKOB. CBocTBa p—N-nepexoga. NonynpoBoLHNKOBbLIE MPUGOPI.

JNeKTPUYECKMn TOK B pacTBopax W  pacniaeax  3/1eKTPO/NTOB.
DNEKTPONUTUYECKas gnuccoumnanma. INeKTponums.

ANeKTPUYECKMin TOK B rasax. CamMoCTOATE/NbHbIA M HEeCaMOCTOATE/IbHbIN
paspaa. MonHus. Inasma.

TexHU4Yeckne YCTPOMCTBA W MNPaKTUYECKOe MNPUMEHEHME: aMNepMeTp,
BO/IbTMETP, pPeocTar, WCTOYHUKM TOKa, 3/eKTpoHarpeBaTe/ibHble npubopsl,
3N1EKTPOOCBETUTE/IbHbIE MPUOOPLI, TEPMOMETP CONPOTUB/EHNS, BaKYYMHbIN AnoA,
TEePMUCTOPbI 1 (DOTOPE3NCTOPbI, NONYNPOBOAHMKOBbLIV ANOM, ra/lbBaHMKa.

Jlemoncmpayuu

3mepeHre cusbl TOKa U HanpshKeHUs.

3aBMCUMOCTb COMPOTUBMEHNA UUIUHAPUYECKUX TMPOBOAHWKOB OT AJIMHBbI,
nnowaamn rnonepeyHoro ceveHns n marepuana.

CMellaHHOe coeanHeHMe NPOBOAHMKOB.

MpsamMoe WM3MepeHWe 3NeKTPOABWKYLLEA cubl. KOpoTKoe 3aMblkaHue
rasibBaHN4YeCKOro 3/IEMeHTa N OLEHKA BHYTPEHHEr 0 COMPOTMB/EHNS,

3aBMCUMOCTb COMPOTMB/IEHNS META/INIOB OT TEMMNeEpPaTypbl.

[MpoBOAMMOCTb 31EKTPO/NTOB.

VckpoBoii paspsif M NpoBOAMMOCTb BO3AyXa.

OLOHOCTOPOHHAA MPOBOAUMOCTb ANOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

3yyeHne cmeLlLaHHOro coeiHEHNS Pe3nCTOPOB.

i3mepeHne aneKTPOABMXKYLLENA CUMbl UCTOYHMKA TOKA M ero BHYTPEHHEro
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MexknpeaMeTHbIe CBSI3H

3yyeHne Kypca m3nkn 6a30Boro ypoBHs B 10 Knacce OCYyLLECTBASETCH C
YUETOM cofepKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornNn, XMMUK, recrpatnum 1 TeEXHONOrUN.

Mesicnpeomemnvie nowsmus, CBA3aHHble C WU3YyYEeHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBMEHWNE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, 3KCNEPUMEHT, MOAENMPOBaHME, MOAENb, U3MEPEHME.

Mamemamuxa: pelIeHNe CUCTEMbl YPaBHEHWA, JNIMHeHAA  (PYHKUMS,
napabosna, runepbona, Ux rpankn U CBOMCTBA, TPUTOHOMETPUYECKNE PYHKLUN:
CWHYC, KOCMHYC, TaHI€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI 1 UX MPOEKLMMN Ha OCU KOOPAMHAT, CMIOXKEHME BEKTOPOB.
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Buonozus: MmexaHM4yeckoe ABWXEHME B XXUBOW npupode, andgdysmsi, ocmoc,
Tens000MeH XUBbIX OpraHnM3MoB (BMAbI Tenaonepenayn, TeMI0BOE paBHOBECKE),
3NEKTPUYECKUE ABMEHUSA B XKMBOW MPUPOLE.

Xumus: QUCKPETHOE CTPOEHME BELLLeCTBa, CTPOEHME aTOMOB U MOJIEKY/, MO/Tb
BelLlecTBa, MONApPHas macca, TensoBble CBOWMCTBA TBEPABIX TeN, XWUAKOCTEN W
ra3oB, 3/IEKTPUYECKME CBOCTBA METa//IOB, 3MIEKTPONUTMYECKaa Auccoumaums,
rabBaHuKa.

T'eoepaghusi: BNaXKHOCTb BO3[yXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonocus: NPeobpas3oBaHue [ABMXKEHUIA C MUCMOMb30BAHNEM MEXaHWN3MOB,
YYET TPEHMS B TEXHWUKE, MOALIMMHUKKA, WCMOMb30BaHMe 3aKOoHa COXPaHEHWS
UMNynbca B TexXHWKe (pakeTa, BOAOMET M [pyrue), ABuratefls BHYTPEHHErO
cropaHus, naposas TypouHa, 6bITOBOM XONOAUNbHUK, KOHANLUNOHEP, TEXHOIOIM
MoslyYeHNss COBPEMEHHbIX MaTepuasioB, B TOM 4uUC/le HaHOMaTepuanoB, W
HaHOTEXHO/IOTUW, 3NeKTpoCcTaTUyeckasd 3alliuTa, 3a3emsieHMe 3MeKTponpubopos,
KCEepOoKC, CTPYWHbI NpuHTEP, aNeKTpoHarpesaTe/ibHble npnoopsl,
3N1EKTPOOCBETUTESbHBIE NMPUOOPLI, rasibBaHMKa.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

MocTosiHHbIE  MarHuTbl.  B3auMogeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHuTHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX Mofien. JINHUA MarHUTHON WHAYKUMW. KapTuUHa IMHWIA MarHUTHOM
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rone MPOBOAHMKA C TOKOM. KapTuHa /NMHWIA  WHAYKLMK
MarHUTHOro nNons A/IMHHOro MPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOrO
MPOBOAHMKA, KaTyLLKK ¢ TOKOM. OnbIT 3pcTea. B3amogeincTeme npoBOAHUKOB C
TOKOM.

Cwuna Amnepa, eé Mo4y/b U HanpasieHue.

Cwuna JlopeHua, eé Moaynb U HanpaeneHune. [ABmxeHne 3apsXKeHHON YacTuLbl
B O4HOPOAHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

fBneHVe 3NeKTPOMarHUTHON WHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
HAYKUMW.  DNEKTPOABMXKYLLAsS Cuna WHAYKUUKW. 3aKOH  31eKTPOMarHWUTHOWA
NHAYKUNn dapages.

BuxpeBoe 3neKTpuMyeckoe rMose. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHUKE, ABVXKYLLIEMCA NOCTYNaTelbHO B OA4HOPOLHOM MarHUTHOM MNoJe.

MNpaswnno JleHua.
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WMHOYKTUBHOCTL.  SBNeHWe  CaMOMHAYKUWW.  DNeKTPOoABMXKYLLaa cuna
CaMONHAYKLNN.

JHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

DneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA M MPaKTUYeCKoe MpPUMEHeHWE: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMarHUTbI, 3MEKTPOABUraTeNlb, YCKOPUTENN 3N1eMeHTapHbIX
yacTuL, MHAYKLMOHHAA Nneysb.

Jlemoncmpayuu

OnbIT OpcTea.

OTKNOHEHME 3/IEKTPOHHOIO MyYKa MarHUTHbIM MOJIEM.

JINHUM MHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[eiicTBme cunbl JTOpeHUa Ha NOHbI 3NEKTPONNTA.

FBneHve 3NeKTPOMarHUTHON MHAYKLMN,

Npaswnno JleHua.

3aBNCMMOCTb 3/1EKTPOABMKYLLEN CUMTbI MHOYKLMU OT CKOPOCTU M3MEHEHMS
MarHMTHOro noToKa.

FBNeHne caMonHAYKLMW.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13yyeHme MarHMTHOr 0 Nons KaTyLLKN C TOKOM.

VccnepoBaHve AeNCTBUSA NOCTOAHHOIO MarH1Ta Ha paMKy ¢ TOKOM.

VccnepoBaHve SBEHNSA 31EKTPOMArHUTHON MHAYKUNN.

Pa3nen 5. KosieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

KonebatenoHas  cuctema. CBOOOAHblE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKne KonebaHms. Mepuod, 4YacTtoTa, amnauTyda u asa KonebaHwui,
MPY>XXUHHBIA MasTHUK. MaTeMaTU4ecKuii MasTHUK. YpaBHEHME rapMOHUYECKMX
KonebaHwia. MNpeBpaLLeHne 3Heprum Npv rapMoHNYECKMX KonebaHmsx.

Kone6aTenbHblii KOHTYp. CBOGOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeanbHOM KonebaTe/lbHOM KOHTYpe. AHanormsa Mexay MexaHUYecKuMn W
3NEKTPOMArHUTHbIMU  KonebaHnaMu. dopmyna TomcoHa. 3aKOH COXpaHeHus
3Heprum B naeanbHOM KonebaTe/lbHOM KOHTYpE.

MpeacTaBneHne 0 3aTyxarowmx KonebaHnax. BbIHYXAeHHble MeXaHU4YecKue
KonebaHus. Pe3oHaHC. BbIHYX/eHHbIE 3N1EKTPOMarHMTHbIe KonebaHus.

MMepemeHHbIA  TOK. CHUHyCOMAaNbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MePEMEHHOro ToKa. AMMNIMTYAHOE W [AEACTBYIOLLEE 3HayeHWe CW/bl TOKa W
HanpPsHKEHUS.
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TpaHcgopmatop. Mpon3BoACTBO, Mepefada 1 noTpebneHve 3NeKTPUYECKOi
3Heprun. SKO0IOMMYecKne PUCKK Npu MPOU3BOACTBE 3NEKTPOHeprun. Kynbtypa
MCMO/Ib30BaHNA 3M1EKTPOIHEPT NN B NOBCEAHEBHOMN YKN3HMN,

TexHU4Yeckne YCTPOMCTBA W MPaKTUYECKOE MPUMEHEHNE: 3NEKTPUYECKUIA
3BOHOK, reHepaTop nepemMeHHOro ToKa, IMHNN 3/1IeKTponepeay.

Jlemoncmpayuu

WccnenoBaHve napameTpoB KosebaTenbHOM CUCTEMbl  (MPYXXUHHBIA  Un
MaTeMaTUYECKNn MasTHUK).

HabnogeHne 3aTyxaroLmx KonebaHuia.

VccnenoBaHme CBOMCTB BbIHYXXAEHHbIX KONe6aHWiA.

HabnofeHne pe3oHaHca.

CB06O/HbIE 3MIEKTPOMArHUTHbIE KONlebaHus.

OcuunnorpaMmmsbl (3aBUCUMOCTU CW/bl TOKA U HarpsKeHUs OT BPeMeHN) A/
3NEKTPOMArHUTHbIX KONeGaHuiA.

PesoHaHC npwv nocfefoBaTe/lbHOM COeAMHEHWM  PesnCTopa, KaTyLluKu
NHAYKTUBHOCTU M KOHAeHcaTopa.

Mogenb MHUKM 3NeKTponepesayun.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHve 3aBUCMMOCTU Nepuoga MasnblX KonebaHuid rpysa Ha HUTK OT
A/IHBI HATU 1 Maccbl rpysa.

WccnegoBaHve  MepeMeHHOro TOKa B Uenyv U3 MOCNefoBaTeslbHO
COefIMHEHHbIX KOHeHcaTopa, KaTyLLK/ 1 pe3ncTopa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

MexaHn4yeckue BOJHbI, YCNoBUA pacnpocTpaHeHus. [lepuod. CKopoCTb
pacnpocTpaHeHus W fAMHa BOSHbI. [lonepeyHble WM MPOAO/bHbIE  BOJHbI.
WHTepdepeHUma 1 gudpakumna MexaHNYeCKNX BOSH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMbp 3BYyKa.

SNeKTPOMarHUTHbIe BOJHbI. YCNOBUA N3IyYeHNUA 3/1IEKTPOMArHUTHbLIX BOJH.
B3anmHas opueHTaums BekTopoB E, B, V B aneKTpoMarHuTHou BonHe. CBOMCTBa
3NIEKTPOMArHMUTHbIX BOJH: OTPaXXeHue, MpesioMseHne, nonsapusaums, Amppakuyms,
NHTepgepeHLma. CKOPOCTb 3IEKTPOMArHUTHbLIX BOJTH.

LLIKana 3neKTpoOMarHUTHbIX BOJIH. [pyMeHeHWe 3N1eKTPOMAarHUTHbLIX BOJSIH B
TEXHUKE W BbITY.

MpUHUMNBI PagMoCBA3N U TenleBUAeHNA. Pagnonokaums.

ANeKTPOMarHUTHOE 3arpsisHeEHNe OKPYXKatoLen cpefbl.

TexHU4Yeckme YCTPOMCTBA M NPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3BYKOBasA [AMAarHOCTUKA B TeXHUKE W MefuLUUHe, pagap,
pPaanonpuEMHNK, TeNIeBN30p, aHTEHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu
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O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeYHbIX U NPOAOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofgeHne oTpaykeHUs 1 NPeNOMIEHNS MeXaHNUYeCKMX BOJH.

HabntogeHve nHTepepeHUMn 1 andpakumm MexaHNYeCKNX BOJH.

3BYKOBOW pPe30HaHC.

HabnogeHne cBA3XM TPOMKOCTM 3BYKA W BbICOTbI TOHA C aMMUTyAou W
4acTOTOM Ko/ebaHui.

VccnepoBaHne  CBOWCTB  3/1eKTPOMArHUTHbIX — BOJIH:  OTPAXeHWe,
npenomseHue, nonsapusaumns, audpakums, MHTepgepeHLms.

Tema 3. Onmuka

feomeTpuyeckad ontuka. [IpAMONMHEIHOe pacnpocTpaHeHWe CcBeTa B
0[HOPOAHOI cpefe. JTyd cBeTa. TOYEUHbIN MCTOYHUK CBeTA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA cBeTa. MocTpoeHne n306paXkeHNiA B
M/I0CKOM 3epKaJe.

MpenomsneHne ceeTa. 3aKOHbI MPeioM/IeHNs cBeTa. ABGCONIOTHBIN NoKasaTesb
npenomneHns. MonHoe BHYTPeHHee OTpaxeHue. [lpeaesnbHbIA Yron MosHOro
BHYTPEHHero oTpaXkeHus.

Ancnepcus ceeTa. CNoxXHbIN cocTaB 6e1oro ceeTa. LiBeT.

CobOupatowime ©n  paccevBatoliMe JIMH3bl. TOHKasd /fvMH3a.  POKyCHoe
paccTosiHue U ONTMYecKas cuna TOHKOW NNH3bL. OCTpoeHVe W300paXkKeHUA B
cobuparoLLMx 1 paccemBaroWmnX MH3aX. PopmMyna TOHKON NNH3bI. YBeNNYEHMe,
[aBaemMoe JIMH30M.

Mpegenbl NPUMEHUMOCTI FeOMETPUYECKOA ONTUKMN.

BonHoBas onTtuka. VIHTeptepeHumMs cBeTa. KorepeHTHble WCTOUYHUKM,
Ycnosus HabnogeHUss MakCMMyMOB M MUHMMYMOB B WHTEPQEpPeHLMOHHOM
KapTWHE OT ABYX CUH({a3HbIX KOrepeHTHbIX MCTOYHUKOB.

Ondpakyms ceeta. AudpakunoHHas pelwétka. Ycnosue HabnoaeHus
rNMaBHbIX  MakCUMyMOB MpW  MageHUM  MOHOXPOMATMYEeCcKOro CBeTa Ha
ANPaKLUNOHHYHO PELLIETKY.

Monapusauma ceeTa.

TexHU4Yeckne YCTPOMCTBA W MNPaKTUYECKOE MPUMEHEHME: OYKMK, fyna,
(hoToannapat, MPOEKUMOHHBIA annapar, MWUKPOCKOM, Teneckorn, BO/IOKOHHas
ONTUKA, AN(paKLMOHHAsA peLléTKa, NoNapons.

Jlemoncmpayuu

MMpAMONIMHeiHOe pacnpoCcTpaHeHWe, OTPaXKeHWE W MNPesioMeHne CBeTa.
OnTryeckune nNpnbopsbI.

lNonHoe BHYTpeHHee oTpaxkeHne. Moaenb CBeTOBOAA.

VccnefoBaHve CBOMCTB M306paKeHNI B IMH3aX.

Mogenu MMKpockona, Teneckona.
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HabnofeHne nHTepdepeHUmMn cBeTa.

HabnofeHve angpakummn ceeta.

HabnofeHve gucnepcum ceeta.

[MonyyeHWe crnekTpa ¢ NOMOLLLH0 MPU3MBI.

[Mony4yeHne crnekTpa ¢ NOMOLBH ANGPaKLMOHHON PELLETKN.
HabnoeHne nonspusaymm ceeta.

Yuenuuecxuii sxcnepumenm, nabopamopHuvle pabomuol
13mepeHne nokasartens NpesioMIeHns CTekna.
VccnenoBaHve CBOMCTB M306paXkKeHUI B IMH3aX.
HabntogeHve gucnepcum ceeta.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

[paHMUbl  MPUMEHMMOCTM  KNacCMYecKoW  MexaHukwu.  [loctynatbl
crneymanbHO Teopun OTHOCWUTENIbHOCTWU: WHBapPWaHTHOCTb MOAYNS CKOPOCTU
cBeTa B BaKyyMe, MPUHLMM OTHOCUTE/IbHOCTU SNHLLTENHA.

OTHOCUTE/IbHOCTb OHOBPEMEHHOCTU. 3aMefl/leHNe BPeMeHU N COKpaLleHne
[ANHBI.

SHeprus n UMNy”nbC PeNSTUBUCTCKON YacTuLbl.

CBA3b Maccbl C 3HEPrMein N UMMNYNbCOM PENATUBUCTCKOM YacTULbl. HEPrus
MOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

doToHbI. Popmyna MNMnaHKa CBA3M 3HEPTNN POTOHA C €ro YaCTOTON. IHepPrus
N UMMYbC (DOTOHA.

OTKpbITHE U uccneaosaHne otoaddekTa. OnbITbl A. I'. CToNneToBa. 3aKoHbI
(hoToahpekTa. YpaBHeHne IiHWTeHa And hoToahekTa. «KpacHas rpaHuua»
(hoToahheKTa.

[asneHve ceeta. OnbITol 1. H. Jlebeaesa.

X1MMYeCKOoe AelicTBKe CBeTa.

TexHMYecKne YCTPOMCTBA M MNPaKTUYECKoe MpUMEHeHME: (OTO3/IEMEHT,
(hoToAATUMK, CONHEeYHan baTapes, CBETOAMOL,.

Jlemoncmpayuu

doT03(hheKT Ha YCTaHOBKE C LIMHKOBOM MNacTUHOM.

VccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

CaeToanog.

ConHeyHas bGarapes.

Tema 2. Cmpoenue amoma
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Mogenb atoma TomcoHa. OnbITbl Pe3epdopia Mo paccesHMIO a -4acTull.
MnaHeTapHad Mogenb atoma. [loctynatel bopa. W3nydeHue w nornollieHune
(bOTOHOB nNpu Mepexofe aTtoMa C OAHOrO YPOBHA 3HEPrMn Ha Apyroin. Bugbl
crnekTpoB. CMeKTp YPOBHEN 3Heprum atoMa Bo4oposa.

BonHoBble cBolicTBa YacTul. BonHbl ge bpoins. KopnycKynsipHO-BO/IHOBOWA
Ayasin3M.

CnOHTaHHOE W BbIHYX/IEHHOE U3/TyYeHme.

TexHMYecK/e YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMeKTPa/IbHbIiA
aHanun3 (CrnekTpockomn), nasep, KBaHTOBbIN KOMMNbHOTEP.

Jlemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpepeneHve 4VHbLI BONHbI 1asepa.

HabntofieHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuuecxuii sxcnepumenm, 1abopamopHwie padbomol

HabnofgeHne nnHenYaToro crnekTpa.

Tema 3. Amomnoe a0po

AKCNEepMMEHTBI, [0Ka3blBaloLWMe CMOXHOCTb CTpoeHusa agpa. OTKpbITUe
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga no  OnpefeneHuW0  cocTaea
pagMoakTUBHOrO K3ny4deHmsi. CBoWCTBa anbha-, 6eTa-, ramma-msnyyeHus.
BrvsHue paanoakTUBHOCTY Ha YXUBbIE OPraHn3Mbl.

OTKpbITME NPOTOHa M HEeMTpoHa. HykNoHHas moaens aapa [eiiseH6epra—
VBaHeHKoO. 3apaa aapa. Maccosoe umcno aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA W MO3UTPOHHLIA 6eTa-pacnag. [Mamma-
n3ny4veHne. 3aKOH pagmnoakTUBHOIO pacnaga.

SHeprusa cBA3W HYK/IOHOB B AApe. AaepHble cusbl. [JeeKT Macchl aapa.

ApepHble peakunn. [leneHune n cUHTE3 a4ep.

AfepHbIA peakTop. TepmosdepHbId CUHTE3. [MpobneMbl M NePCNeKTUBLI
SAEPHON 3HEPreTUKN. DKONOrMYECKME acneKTbl SAepHOM SHEPreTUKMN.

AneMeHTapHble YacTuubl. OTKPbITUE MNO3UTPOHA.

MeToAbl HabNAEHNA 1 perncTpaummy afieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAeACTBIUSA. EAUHCTBO (DM3MYECKOW KapTUHbI MUpa.

TexHMYecKne YCTPOCTBA N MPaKTUYECKOe MPUMEHeHWe: 03UMETP, kamepa
BunbcoHa, a4epHbIin peakTop, aTOMHas 6om6a.

Jlemoncmpayuu

CUETUMK NOHU3UPYIOLLMX YacTuL,

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

VccnepoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpausam).

18



Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

JTanbl pasBuUTUA aCTPOHOMUW. NprUKNagHoe U MUPOBO33PEHYECKOE 3HaUYeHNe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, ApKue 3BE3Abl, M/aHETbl, UX BUAMMOE
LBVXeHue.

ConHeyHasa cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3fa,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbI Knacc —
CBETUMOCTb». 3BE3/bl [NTaBHOW MNOCNefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NA 3BE3[ [/1TaBHON MOC/ef0BaTe/IbHOCTU. BHYTpeHHee CTpOeHUe
3BE3[. CoBpeMeHHble NPeACcTaBeHNs 0 NPoUCXoXaeHUn n asontoumm ConHua n
3BE3[,. JTanbl XXM3HN 3BE3[,

MneuHblin TMyTb — Hawa anaktuka. MonoxeHue n asmxkeHne ConHua B
["anakTuke. TuUnbl ranakTuK. Pagnoranaktmki U Keasapbl. YépHble AbIpbl B A4pax
raNakTuK.

BceneHHas. PaclumpeHne BceneHHoil. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHue.

MaclutabHast CTpyKTypa BceneHHol. MeTaranaktuka.

HepeLuéHHble Mpo6sieMbl aCTPOHOMUN.

Vuenuueckue nabnrooenus

HabntogeHnsa HeBOOPY>KEHHbLIM T1a30M C MCMO/Ib30BAaHWEM KOMIMbIOTEPHbIX
MPUNOXEHNIA ANA onpeaeneHns NnonoXKeHNs HebeCHbIX 06BEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHnsa B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maroniee MOBTOPEHUE

Ponb  (M3MKM ¥ acTPOHOMWUW B  3KOHOMMYECKOW, TEXHOOrMYECKO,
COLMaNbHON N 3TUYECKOW cipepax AesATeNlbHOCTW YenoBeKa, posb U MeCcTo U3NKN
N aCTPOHOMMMW B COBPEMEHHOI Hay4HOW KapTuMHe Mupa, Posib (DM3NYECKOW Teopum
B (DOPMMPOBaHUM MpPEACTaBMEHN O (U3NYECKON KapTUHE Mupa, MeCTO
()M3MYECKON KapTWHbI MUpa B 06LLEM Psifly COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHbIe CBSI3H

M3yyeHre Kypca m3nkn 6a30BOro ypoBHs B 11 Knacce OCYLLEeCTB/AETCH C
YUETOM cofepKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6ronornn, XMMnmu, reorpatmm N TEXHONOTUN.

Mescnpeomemnvie nonsmusi, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HAHWA: ABMIEHME, Hay4HbIA (DaKT, runoTesa, (PU3NYECKas BeNIMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAEIMPOBaHNE, MOESb, N3MEPEHNME.
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Mamemamuxa: pPeWEHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUEe
(hYHKUMMW: CUHYC, KOCUHYC, TAHTEHC, KOTAHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/AECTBO, BEKTOPblI U UX MPOEKLUMN HA OCY KOOPAMHAT, C/IOXKEHWE BEKTOPOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKM MOA0OMSA TPeyrosibHNKOB,
onpeneneHne Naowaan NIocKnxX uryp n oobéma Ter.

Buonoeus: 3NeKTPUYECKME SABMIEHUA B >KMBOW NpPUpoAe, KosebatesibHble
[BWKEHUS B XXMBOWN MPUPOE, ONTUYECKME ABMIEHUS B XXMBOW NpuUpoe, AencTeue
pafnaunmn Ha XrBble OpraHn3mbl.

Xumus: CTPOEHME aTOMOB U MOMEKY/1, KpUCTaIMYecKas CTPYKTypa TBEPAbIX
TeN, MeXaHu3Mbl 06pa3oBaHMs KPUCT/UIMYECKOW PELUETKKN, CMeKTpasibHbIi
aHanms.

l'eoepaghus: MarHUTHble nonca 3eMnn, 3a/1eXXM  MarHUTHbIX — PYA,
(hoTOCHLEMKA 3€MHOI NOBEPXHOCTK, MpeficKasaHne 3eMIETPACEHMNIA.

Texnonoeusi:  NNHAW  3NEKTpONepesay, reHepaTtop MNepemMeHHOro TOKa,
aNeKTpoaBuraTeNlb, WHAYKUMOHHAA nedyb, pagap, PaguonpuémHuK, TeneBu3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHLIA annapart, BOJIOKOHHAs OMTUKa,
COMHeYHas baTapes.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npeameta «®du3nKa» Ha YPOBHe CpefHero oo6uiero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JINYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUSA y4ebHOro npeamMeTa «Pusnka» AOMHKHbI
OTpaXaTb [OTOBHOCTb W CMOCOOHOCTb 00Yy4aroLWMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEX[EHWA,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, paclUMpPeHnEe >XMU3HEHHOMO
OnbITa W OMbITa AeATe/IbHOCT B NPOLECCE peasin3almm OCHOBHBIX Harpas/ieHWI
BOCNUTATE/IbHON AeATe/IbHOCTI, B TOM YIC/e B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3nLMM 06YyHatoLerocs Kak akTMBHOIO U
OTBETCTBEHHOrO Y/IeHa POCCUICKOro 00LLECTBa;

MNPUHATUE  TPAAULMOHHBLIX  OOLLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYIO [AeSTeNIbHOCTb B MHTepecax rpaxaaHCKoro
06LLecTBa, y4acTBOBaTb B CamMOynpaB/ieHUn B 06pa3oBaTe/IbHOM OpraHu3aLmu;

YMeHMe B3aMMOZeliCTBOBaTb C COLMaIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

chopmMmnpoBaHHOCTb POCCUINCKOM rpaxx4aHCKoum NOEHTUYHOCTH,
NnaTpuoTU3Ma;

LIEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHLIM CMMBOMAM, [OCTUXKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IU3NKN N TEXHUKMN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUUYECKOr0 NOBEAEHWS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
OPUEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTK, B TOM 4uC/Ee B
[eATeNIbHOCTU YUYEHOTO;

0CO3HaHWe IMYHOr0 BK/IaZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS
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3CTETUYECKOE OTHOLLEHNE K MUPY, BK/KOUas 3CTETUKY HAyYHOro TBOPYECTBa,
NpUCyLLEero (oM3nMYeckom Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3MyHbIM cdepam NpodeccuoHanbHON AeATeNbHOCTN, B TOM
Ymce CBs3aHHbIM C (PU3NKOM U TEXHUKOI, YMEHME COBEPLLIATL 0CO3HaHHbIN BbIGOP
OyayLuel Npodeccnn U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHDBIE NaHbI;

FOTOBHOCTb M CNOCOBGHOCTL K 06pa3oBaHM0 M camoo6pa3oBaHUIO B 06/1aCTy
(hM3UKIN Ha MPOTSKEHNN BCEW XKN3HM;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

CPOPMMPOBAHHOCTb  3KO/IOMMYECKOW Ky/bTYpbl, OCO3HaHWE [N106asbHOro
XapaKTepa 3K0M0rMyeckmx npobnem;

NNaHNPOBaHWE N OCYLLECTB/EHME AENCTBUIA B OKPYXKAIOLLLEN Cpeae Ha OCHOBE
3HaHWS LieNei yCTONYMBOro Pa3BMTUNSA Ye/IOBEYECTBa;

pacLUMpeHne OMbiTa AeATeNbHOCTM 3KOMIOMMYECKO HanpaBneHHOCTU Ha
OCHOBE MMEKLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTU HAYYHOI'O MIO3HAHUA

CPOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHHIO Pa3BUTUA (HN3NUECKOW HaYKMW;

OCO3HaHWe LEHHOCTM Hay4HOW [AesaTeNlbHOCTU, TFOTOBHOCTb B MpoLecce
M3yyeHus  M3NKM  OCYLLECTBNSTb  MPOEKTHYKD U UCCNeAoBaTeNbCKyHo
AeaTeNbHOCTb MHANBUAYaNbHO W B Fpymnmne.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMoCTOATENbHO  (hOPMY/NMPOBaTb M aKTya/vM3vMpoBaTb  Mpo6nemy,
paccMaTpuBaTb ee BCECTOPOHHE,
onpeaensaTb Uenu [esTeNnbHOCTW, 3afaBaTb MNapameTpbl U KPUTEPUM KX
[OCTUXKEHWS;
BbIABNATbL  3aKOHOMEPHOCTM W MPOTUBOPEYNSs B  paccMaTpPUBaEMbIX
(PM3NYECKMX ABMEHUSAX;
paspabartbiBaTb MaH peLleHns npob6semMbl ¢ YYETOM aHa/IM3a NUMeRLLMXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLEHNBATbL COOTBETCTBUE PE3YNbTAaTOB
LIeNsiM, OLIeHMBAaTb PUCKM NOCNEACTBUA AeATENbHOCTY;
KOOPAMHMPOBaTb W BbIMNOMHATL  pPaboTy B YC/MOBUSAX  peasibHoro,
BUPTYa/IbHOro 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pa3BMBaTb KPeaTMBHOE MbILL/IEHME NPY PELLEHNN KMU3HEHHBIX NPO6/EM.
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ba3oBbIe HCCIICA0BaATECIIBCKUEC HeﬁCTBHH:

BMafleTb Hay4HOW TEPMWUHOMOTUEN, KHOYEBBLIMU MOHATUSMU N METOAAMM
(h13MYECKOI HayKu;

B/1afleTb HaBblKaMKN y4ebHO-MCCe0BaTe/IbCKOV N NPOEKTHOW AeATe/IbHOCTY
B 061aCTV (OM3NKKN, CNOCOOHOCTLIO 1N TOTOBHOCTBIO K CAMOCTOSATE/IbHOMY MOWCKY
MeTO[OB pelleHns 3afay (PU3NYECKOro COAepPXKaHUs, MPUMEHEHWUIO Pas3INYHbIX
MeTO/0B MO3HaHUS;

BMafleTb BUAAMW  [eATENbHOCTM MO  MOJlYYEHUO HOBOMO 3HaHMUS, €ero
NHTepnpeTaumun, npeobpasoBaHN0 W MPUMEHEHUIO B Pa3/IMUHbIX YYeOHbIX
CUTYaumsaX, B TOM Ymc/ie Npu co3haHnM yYebHbIX NPOEKTOB B 061aCTU (DU3NKU;

BbISABNATb MPUYMHHO-C/IEACTBEHHbIE CBA3WM U aKTyaln3uposaTb 3agaqy,
BblABUraTb rMMNoTesy eé peLleHusi, HaxOAWUTb aprymeHTbl NS [0oKasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLIeHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPeleHns 3afadyn  pesynbTathl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHblE 3afayvM B 06pa3oBaTe/lbHON
[eATeNIbHOCTI, B TOM YKC/e NPU N3yYeHUN (DU3KKMK;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBaTb NPUOBPETEHHDIN OMbIT;

YMeTb MEPeHOCUTb 3HaHMA MO0 (M3MKe B MpPaKTUYecKytd 0061acTb
XN3HeAeATeIbHOCTH;

YMETb MHTErpMpoBaTh 3HaHWSA U3 pasHbIX NPeAMETHbLIX 06/1acTel;

BblABUIraTb HOBbIE MAeW, Npefnaratb OPUrnMHasIbHbIE NOAXOAbI U PELLEHUS;

CTaBMTb NPOGEMbI M 3afauu, LOMyCKatoLye aibTepHaTUBHbIE PeLLeHus.
Pa6ora ¢ unpopmaunmeii:

BflafeTb HaBblKaMu MOMYyYeHUS MHGOPMaLMKA (PU3NYECKOr0o COAepPXKaHUs 13
MCTOYHUKOB pPasHbIX TWMOB, CaMOCTOATE/IbHO OCYLUECTBMATb MOWCK, aHasun3,
cucTeMaTM3auMio M MHTEPrpeTaumio MHGopMaLMi pPasiMyHbIX BULOB M (HOPM
NpefcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNN;

MCMoNb30BaTb  CPeAcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHO/OMMIN B pPeLleHnN KOTHUTUBHbIX, KOMMYHUKATUBHbIX U OpraHn3aumMoHHbIX
3aga4y C COO6MOAeHNEM TPebOBaHUA 3PrOHOMUKK, TEXHUKM 6e30MacHOCTH,
FUIVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMaLMOHHOM 6e30MacHOCTY;

co3faBaTb TEKCTbl (PU3NYECKOro COAEepXXaHWA B Pas3/IM4YHbIX (opmarax C
YUYETOM Ha3HayeHUs MHHOPMaLUN 1 LieNeBor ayauTopun, Bblorpas onTUMasIbHYHO
(hopMmy npeacTaBneHns 1 BU3yanunsaunm.
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KOMMyHl/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBI/Iﬂ:

OCYLLECTBNATb 06LLEHME Ha YPOKaxX (IU3UKN 1 BO BHEYPOUHOW AeSTENbHOCTY;

pacrnosHaBaTb MPeAnoCbIIKM  KOHPAUKTHBIX  CUTyauuidi U cMsiryatb
KOH(/IVKTBI;

Pa3BEPHYTO W IOrTMYHO M3Maratb CBOK) TOYKY 3PEHMS C WCMO/b30BaHWUEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPENMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BblOMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AEWCTBUMA C YYETOM O6LMX
WHTEPECOB 1N BO3MOXHOCTEN KaXKAOro YsieHa KOJNEKTUBA;

NpMHMMaTb  LUEN  COBMECTHON  [esSTEeNbHOCTW,  OpraHv30BbIBaTb U
KOOPAMHUPOBaTb [EeACTBMS MO €€ AOCTVDKEHWIO: COCTaBNATb MNfaH AelCTBUIA,
pacnpefendTb Po/iM C YYETOM MHEHWUIA YYaCTHUKOB, 06CY)XAaTb pe3y/nbTarhl
COBMECTHO paboThl;

OLleHMBaTb Ka4yeCTBO CBOEro BK/Mafa W KaXAOro yyacTHWKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBblE MPOEKTbl, OLEHMBAaTb WAEM C MO3ULMMA  HOBMW3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBeAeHNe B  Pas3/IMYHbIX
CUTYyaLmsX, MPOSIBAATL TBOPHECTBO M BOOBPaXKEHUE, ObITb MHULMATUBHbIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYH AesaTeNlbHOCTL B 061acTu
(M3NKN WM  aCTPOHOMWUW, BbISIBNSATL MNPOGMAEMbI, CTaBUTb W  (POPMYINPOBATbL
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaBMATb MJaH PeLleHUs PacUETHBLIX M KayeCTBEHHbIX
3afa4, nnaH BbIMOIHEHNSA MPaKTUYECKOW paboTbl C YY4ETOM MMEOLLNXCS PECYPCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NpeanoYvTeHNI;

[aBaTb OLIEHKY HOBbIM CUTyaLUsM;

pacLUMpATb PaMKK y4ebHOro npeameTa Ha OCHOBE IMYHbIX NPeanoYTeHNI;

aenaTb OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ro, 6paTb Ha Ceb6s
OTBETCTBEHHOCTb 3a PELUEHNE;

OLeHMBATb NPUOOPETEHHbIN OMbIT;

Cnoco6CcTBOBaTb (DOPMUPOBAHUIO W MPOSABAEHUIO 3pyaMuMK B 06nactu
(hM3MKK, NOCTOSHHO MOBbILLIATL CBOW 00Pa30BaTe/IbHbIN U KY/NbTYPHbIA YPOBEHD.

CaMOKOHTPOJII), 3MOIII/IOH2UILHLIﬁ HHTCJIJICKT:

AaBaTb OLEHKY HOBbIM CUTYyaUWsIM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb,

OLleHMBaTb COOTBETCTBME PE3y/bTaTOB LIENAM;
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BNafeTb  HaBblKaMW  MO3HaBaTe/lbHOW  pPediieKCUM  Kak  OCO3HaHUA
COBEpLUaeMbIX [ENCTBUA W MbICAIUTENbHBLIX MPOLIECCOB, WX pPe3ynbTaToB U
OCHOBaHWIA;

1CMOoMb30BaTh MPUEMBI peieKCUn ANS OLUEHKN CUTYyauuu, Bbibopa BEPHOMO
peLleHms;

YMeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATbL PELLUEHMS MO WX
CHUXXEHWUIO;

MNPUHMMATL MOTMBbI M aprymeHTbl APYrux npu aHanmse pesy/bTaToB
NesTeNbHOCTH;

MPUHMMATL Cebs1, MOHMMas CBOW HelOCTaTKW U JOCTOUHCTBA;

NPUHUMATL MOTMBbI W aprymeHTbl [APYrux nNpuv aHanm3e pesynbTaToB
NesATeNbHOCTY;

Mpu3HaBaTb CBOE NPaBo 1 MpaBo APYrnx Ha OLLNOKM.

B npouecce A0CTUXEHUA NNYHOCTHbIX PE3y/bTaTOB OCBOEHUSI MPOrpaMMbl
No usnMkKe ANA YPOBHS CpeaHero o6Llero o6pa3oBaHUS Yy 06yYaroLMXCS
COBEpPLUEHCTBYETCA 3MOLIMOHASIbHbIN NHTENNEKT, npeanonararLmni
ChopMM1POBaHHOCTb:

CamMOCO3HaHMS1, BKNHOYAOLLEro CrnocoO6HOCTb MOHMMATb CBOE 3MOLMOHAIbHOE
COCTOSIHME, BUAETb HanpaB/eHNs Pa3BUTNA COBCTBEHHOW 3MOLMOHANBLHOW cdepbl,
ObITb YBEPEHHbLIM B CEOE;

camoperynMpoBaHns, BK/IOYAKOLWEro CaMOKOHTPO/b, YMEHWE MNPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefEeHMe, CMNOCOOHOCTb afanTMpoOBaThCA K
3MOLMOHA/IbHLIM U3MEHEHUAM U NPOABNATb TMOKOCTb, ObITb OTKPbITbIM HOBOMY,

BHYTPEHHEN MOTMBALMM, BKIOYALOLLEA CTPEMNIEHME K AOCTVXKEHUIO LIeNN U
ycnexy, OMTMMMU3M, WHULMATUBHOCTb, YMEHWE [eWCTBOBaTb MCXOAS W3 CBOMUX
BO3MOXHOCTEN;

3MMNaTMK, BKIKOYAOLLEN CMNOCOOHOCTb NOHMMATb 3MOLMOHA/ILHOE COCTOSHME
APYrux, Yy4yuTbiBaTb €ro npu OCYLLECTB/IEHUM 0OLWEHNs, CMocobHOCTL K
COYYBCTBUIO N COMEPEXMBAHWIO;

CoLMasIbHbIX HaBbIKOB, BK/THOHAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUS
C ApYrMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLllaTb KOHMINKTI.

NPEJIMETHBIE PE3YJIBTATBI
K KoHuy o06y4yeHusi B 10 kiaacce NpeaMETHble pPe3y/bTaTbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLLMXCA YMEHWIA:
AEMOHCTPUPOBaTb Ha NpUMepax Posib U MecTo (PU3NKN B POPMUPOBaAHMK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOMOIMIA, B NPaKTUYECKON AeATEeNbHOCTY NOAEN;
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YUMTbIBATb TPaHULbl MPUMEHEHUS U3YYEeHHbIX (U3NYECKUX MOZenen:
maTepuanibHas ToUKa, NHepLUmManbHas cnucteMa OTcUéTa, abCoNtoTHO TBEPLOE Teno,
nieasibHbIA ra3, Mogenn CTPOeHNS ras3oB, XXMAKOCTEN U TBEPALIX Ten, TOYEUHbIN
3NIEKTPUYECKINIA 3apaf, NPU peLLeHnn prsnyecknx 3atay;

pacno3HaBaTb (m3nyeckme sBneHns (NPOLEecChbl) U 06BACHATL X HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS BeLLecTBa U
3NEeKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWKEHWe, CBOOOAHOe MafeHuWe Tef, ABWKEHWE MO0 OKPY>XHOCTW, WHepuus,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUE XMUAKOCTEN
N TBEPAbIX Tes, N3MeHeHNe 06bEMa Tes Npu HarpeeaHun (OXNaXXaeHnn), TenioBoe
paBHOBeCKE, MCMapeHne, KOHAEHCaUWs, NnaBieHve, KpUCTa/in3aums, KuneHue,
BNIAXKHOCTb BO3[yXa, NMOBbILLEHWNE [aB/eHWs ra3a Nnpw ero HarpeBaHum B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NleKTpm3aumsa Tes, B3aMMOencTBue 3apaoB;

OMMCbIBaTb MEXaHWYeCKoe ABWXKEHME, WUCMOMb3ys (PU3NYECKME BeSIMYMHBI
KoopauHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPeHWe, Macca Tena, Cuna,
UMMYNbC Tena, KMHETUYEeCKas 3Heprus, noTeHUManbHas 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckass MOLLHOCTb; MpU OMWCaHUW MNPaBU/IBHO TPaKTOBAaTb
(PM3NYECKUIA CMbICT UCMOMb3YEMbIX BEIMUYMH, WX O0O03HAYEHUA WU eAVMHULLbI,
HaxoAnTb (hOpMy/ibl, CBA3bIBAIOLLME AAaHHYH (IM3MYECKYHO BE/IMUMHY C APYTMMU
Be/IMYMHaMU;

ONUCbIBaTb M3YyYeHHble TenoBble CBOWCTBA TeN W TensoBble SB/EHUS,
NCMonb3ys (M3MYeCKne BeNNYUHBLL: [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHETMYeCKas 3HEPrusi XaoTUYeCKOro ABWXKEHUS MOJIEKYSI, CPefHeKBajpaTUYHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEMJIOTbl, BHYTPEHHSS 3Heprus, paboTa rasa,
KO3()(pMUMEHT MOMe3HOro AeWCTBMS TEMnioBOro [Asuratens; npu  onucaHuu
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbICT  WUCMOMb3YEMbIX BEIUYUH, WX
0003HayYeHNs W  eAuVHWUBI, HaxXOAWUTb (POPMY/bl, CBSA3bIBAKOLIME  [JAHHYHO
(PM3MYECKYHO BENIMUNHY C APYTMMUN BE/IMUMHAM,

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
SBNeHNs (mpouecchl), UCMosb3ysa (U3NYECKUe BEMUUHBI: 3NEKTPUYECKUIA 3apsia,
3NEKTPUYECKOE MoJie, HANPSHXKEHHOCTL MO/, NOTEHUMa, Pa3HOCTb MOTEHLMAOB;
MNpyv OMUCaHWN MPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbICST MCMOMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUS W eAuHULbI; YKasblBaTb (DOPMY/ibl, CBS3blBatOLLME
[aHHYI0 PU3NYECKYIO BEIMUMHY C APYTUMW BENNYNHAMU;

aHa/IM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHWS, UCMOMb3ya (PU3NYECKMe
3aKOHbI M MPUHUNUMBI: 3aKOH BCEMUPHOTro TAroteHus, |, 11 v 111 3akoHbl HbHOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOW 3Hepruu, 3aKOH COXPaHeHUs UMMY/bCa,
MPUHLUMN CYNeprnosnumyv Cua, MNPUHUMN pPaBHOMNPaBUA WHepUUasibHbIX CUCTEM

26



OTCYETa, MOJMEKYNIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMS BELLECTBA, ras3oBble
3aKOHbI, CBSI3b CpefHeil KMHETUYECKON SHEPrN TEMNIOBOrO ABVKEHWUA MOMEKYN C
abCONtOTHOW TeMnepaTypoi, NepBbli 3aKOH TEPMOAMHAMUKM, 3aKOH COXPaHEeHUSs
3NIEKTPUYECKOTO 3apsfa, 3akoH KynoHa, npy 3TOM  pas3inmyaTb C0BECHYHO
(hopMyNIMPOBKY 3aKOHa, ero mMaTtemaTuyeckoe BblpaXKeHue W ycnoBua (rpaHuupbl,
06nacTu) NPUMEHUMOCTU;

0ObACHATb  OCHOBHblE  MPUHUWMbLI  JEACTBMS  MalUuuH, Npubopos w
TEXHUYECKNX YCTPOICTB; pa3/fimyaTtb YCN0BUSA MX Ge30MacHOro MUcnosib3oBaHus B
MOBCEAHEBHOM XWU3HU;

BbINO/HATL  3KCMEPUMEHTbI MO  WCCMEA0BaHUIO  (PU3NYECKMX SABNEHWIA W©
MPOLECCOB C WCMO/Mb30BaHMEM MPAMbIX WM KOCBEHHbIX W3MEPEHWI, Npu 3TOM
(hopmynupoBaTb Npo6nemy/3agady M TUNOTE3Yy Y4eBHOro  3KCMNEpUMEHTA,
cobupaTb YCTaHOBKY W3 MpPefioKeHHOro 060pyaoBaHus, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE U KOCBEHHbIE U3MEPEHUS (IU3NYECKUX BEIMYUH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHUS U UCMO/b30BaTb M3BECTHbIE
METO/bl OLEHKW MOrPeLLIHOCTEN N3MEPEHNIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY  (DM3NYECKUMW  BeIMYMHAMKU €
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYMPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuUAe Tabnuu 1 rpadnkoB., Aenatb BbiBOAbI MO pe3ynbTaTaM UCCNefoBaHus;

cobntogatb npasusia 6e3onacHoro Tpyda npv NpoBefeHUN UccnefoBaHnin B
pamkKax y4ebHOro 3KCnepuMeHTa, Y4ebHO-MUCCNefoBaTE/IbCKON W MPOEKTHOW
[eATeNIbHOCTA C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOUCTB M N1abopaTopHOro
060opy10BaHUS;

pelaTb pacyéTHble 3agaynm C SBHO 3afaHHOW (OM3NYECKON MOMESbHO,
NCNonb3ys (HM3nYeckme 3aKoHbI U NPUHLMMbLI, Ha OCHOBE aHaIM3a YCI0BUSA 3a4a4uu
BbIGMpaTL (PU3NYECKYIO MOZENb, BbIAENATb (PU3MYECKMe BENMUUHBI U (DOPMY/Ib,
HEeo6Xo4MMble ANS eé pelleHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PEaslbHOCTb
MO/TYYEHHOT 0 3HAYEHNS (HN3NYECKOW BENNYMHBI;

pelaTb Ka4yecTBEHHbIe 3a/auu: BbICTPaMBaTb NOrMYECKM HEMPOTUBOPEUNBYHO
LIENOYKY PacCy>AeHWUA C Onopol Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3myeckme SABNEHUS;

MCNOoNb3oBaTb MNPV PELUeHUM  Y4ebHbIX  3ada4  COBPEMEHHbIE
WNH(OPMaLMOHHbIE TEXHOMOMMK N8 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTauum
N MpeLCcTaB/eHns y4ebHOM 1 Hay4yHO-MOMNYNAPHOW UH(OPMaUmMK, Noy4YeHHOW 13
PasINUHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;
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MPUBOANTL MPUMepPbI BKIaAa POCCUNCKUX M 3apyBeXKHbIX YUEHbLIX-(DU3NKOB B
pasBUTME HayKKW, OOBACHEHWE MNPOLLECCOB OKPY)XAlOLWEro mupa, B pasBuUTHE
TEXHUKMN N TEXHOJIOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HaHUA MO (DM3MKE B MOBCEAHEBHOW >KU3HU
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHnn ¢ NpudopamMm 1 TEXHUYECKUMM
YCTPOWCTBaMMW, 415 COXPaHEHUs 340P0BbA U COBNIOAEHMS HOPM 3KO/I0MMYECKOro
MOBefeHNs B OKPY>XKatoLLlen cpefe;

paboTatb B rpynne C BbINO/HEHNEM Pa3/IMYHbIX COLMANIbHBIX POSeN,
NnaHWpoBatb pPaboTy rpynnbl, payuMoHasIbHO pacnpefenaTb 00683aHHOCTM W
NNaHMpoBaThb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYyaLMsaX, afeKBaTHO OLIEHMBATb
BKNaf, KaX40ro U3 y4aCTHUKOB IPyrbl B PeLLeHre paccMaTpuBaemoin npoobiemsl.

K KoHuy 06y4yeHusi B 11 kiaacce NPeAMETHble pPe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHWIA:

[AEMOHCTPUPOBaTL Ha MpMMepax posib U MecTo (PU3NKM B POPMUPOBAHUK
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHOJIOTNiA, B MPAKTUYECKON [eATeNbHOCTU NHOAEN, Lie/IOCTHOCTb U eAMHCTBO
(h13MYECKOIN KapTUHBLI MMPA;

YUMTbIBaTb paHuLbl MPUMEHEHWUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOYEYHbIV 3NEeKTPUYECKNIA 3apsf, NIyd CBeTa, TOYEUHbIA UCTOUHUK CBETa, AepHas
MOA€eNb aTtoMa, HYK/IOHHas MOAeSlb aTOMHOMo sApa Npu PelleHnn (rM3nyecKmnx
3ajavy;

pacno3HaBaTb (m3nyeckme sBneHns (NPOLEecchbl) U 06BACHATL X Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMMKM M KBAHTOBOWN (IM3UKW: 3/1EKTPUYECKas NPOBOAUMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLEeNCTBMe
MarHMUTOB, 3MeKTPOMarHUTHasd WHAYKUMA, [EeACTBME MarHUTHOro mnons Ha
MPOBOAHMK C TOKOM M ABWXYLLMIACA 3apsf, 31eKTPOMarHUTHble KonebaHus wu
BOJIHbI, MPSIMO/IMHEHOE PacnpoCTpaHeHWe CBeTa, OTPaXeHWe, MpPeslOM/IEHNE,
NHTEp(epeHUns, Andpakums W nonapusauyms  CBeTa, [AUCMepcus  CBeTa,
(hoTo3NeKTpMUeCKUiA apdeKT (hoToaPdeKT), CBETOBOE AaBNeHMEe, BOSHUKHOBEHME
NMHENYaToOro CrnekTpa aromMa BOAOPOAd, eCTeCTBEHHas W UCKYCCTBEHHas
pPafnoaKkTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBONCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
OMTUYECKME,  3MEKTPUYECKYHD  MPOBOAMMOCTb  Pas3/IMYHbIX  Cpeq) W
3NEKTPOMArHMUTHble SBNEHUSA (Npouecchl), MCNonb3ys (U3NYecKne BeTNYMHBI:
ANEKTPUYECKNIA 3apsAf, CUa TOKa, 3MEKTPUYECKOe HanpshKeHue, 3NeKTPUYecKoe
COMpPOTUB/IEHNE, PA3HOCTb MOTEHLUMAIOB, 3MEKTPOABMXKYLLAA CUa, paboTa TOKa,
NHOYKUMA MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WMHAYKTUBHOCTb
KaTyLIKW, 3HEeprus 3/1eKTPUYECKOro M MarHUTHOrO Mojen, nepuos M 4acTtoTa
KonebaHwin B KonebaTeNbHOM KOHTYpe, 3apsf M cuna ToKa B mpouecce
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rapMOHUYECKUX  3/IEKTPOMArHUTHbIX KOMebaHui, (OKYCHOe pacCcTosiHME WU
OMTUYEeCKasd Cuna fIMH3bl, MPU OMMUCaHWW MPaBU/IbHO TPaKTOBaTb (YU3NYECKUN
CMbIC/T UCMOMb3YEMbIX BE/IMYMH, WX 0003HAYeHUs W eAuHWLbI, YKa3blBaTb
(hopmynbl,  CBA3bIBAIOLLME  JAHHYK  (PU3NYECKYHD BEIMYMHY C  APYTrVMU
Be/IMYMHaMU;

OMMCbIBATb M3YyYeHHble KBaHTOBble SB/IEHWA W MPOLECChI, WCMO/b3yA
(hn3nyecKkne BENMUMHBI: CKOPOCTb 3/IEKTPOMArHUTHLIX BOJSH, A/IMHA BOJHbI U
4acToTa CBeTa, 3HEPr1s 1 MMNybLC POTOHA, NEPUO nonypacnasa, 3Heprusa Ceasmn
aTOMHbIX afep, NpU ONWCaHWWM NPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCMO/Mb3yeMbIX BEIMUYNH, UX 0003HAYEHUS M eAuHWULbI, YKasblBaTb (HOPMY/bl,
CBA3blBAOLLME AaHHYI (IM3MYECKYHD BEINMYMHY C  APYrMMK  BeMYUMHAMMU,
BbIYNCNISATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUA, UCMOMb3ya (PU3NYECKMe
3aKOHbl W MPUHLMMbI: 3aKOH OMa, 3aKOHbI MOC/ef0BaTe/lbHOr0 U napasnenbHOro
COeAMHEHUS MPOBOAHMKOB, 3aKOH [hxoyns—J/leHua, 3aKOH 3/eKTPOMarHUTHOM
NHAYKUMW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpaHEHUS CBeTa, 3aKOHbl OTPaXKeHWs
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3deKTa,
3aKOH COXpaHeHWs 3Hepruu, 3akKOH COXPaHEHWs MMMNY/bCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yvcna, noctynatel bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pasnnyarb CIOBECHYIO (HOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosus (rpaHuupbl, 0651acT)
MPUMEHVMOCTH;

OrMpefensaTb Hanpas/eHe BEKTOPA MHAYKLMN MAarHUTHOIO NOs NPOBOAHMKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

CTPOWUTb W OMUCbIBaTb M3006paXkKeHWe, CO34aBaeMoe MJIOCKUM 3epKasioM,
TOHKOW JIMH30M;

BbINO/HATL  3KCMEPUMEHTbI MO WCCMeA0BaHNIO (U3NYECKUX SIBMEHUIA U
MPOLECCOB C MCMOMb30BaHMEM MPAMbIX U KOCBEHHbIX W3MEPEeHWI: Mpu 3TOM
(hopMynupoBatb npobnemy/3afady W TUNOTE3y YYEOHOro 3IKCMepMMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUs, MPOBOAMTL OMNbIT U
(hopmynmnpoBaTb BbIBOARI;

OCYLLECTB/IATL MPSAAMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUNH, MPU
3TOM BblGUpaTb ONTUMa/IbHbIA CNOCO6 W3MEPEHWS M UCMO/b30BaTb WM3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTM  (DU3MYECKMX BE/IMYMH C  UCMOJSIb30BaHUEM
MPAMbIX W3MEPEHWIA: MpPU  3TOM KOHCTPYMPOBaTb YCTAHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NMOMYYEHHON 3aBUCUMOCTU (PU3NYECKMX BENUYMH B BuAe Tabnul u
rpavKoB, fenatb BbIBOAbI MO pe3y/bTaTam MUCC/ef0BaHus;
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cobntogate npasuia 6e3onacHoro Tpyga npv NpoBefeHUU UCCnefoBaHuin B
pamKax Yy4ebGHOro aKcrepvMeHTa, Y4eOHO-MUCCMef0BaTe/IbCKON U MPOEKTHOW
[eATeNbHOCTN C MCMOMb30BaHWEM W3MEPUTESbHbIX YCTPOWCTB M N1abopaTopHOro
obopyaoBaHus;

pelaTb pacyéTHble 3afa4n C SBHO 3afaHHON (U3NYECKO MOJENbIO,
NCMOo/b3ys (hM3nYecKme 3aKOHbI U MPUHLMMbBI, HA OCHOBE aHa/In3a YC/I0BUS 3aaa4n
BbIOMpPaTb (PU3NYECKYIO MOZENb, BbIAENATb (IM3MUECKMe BENUUUHBI U (DOPMY/bl,
HeobXo4nMble ANS eé pelleHWs, NPOBOAWUTL PacyéTbl M OLUEHMBATb PeaslbHOCTb
MOJTy4eHHOT 0 3HaYeHNSA (PU3NYECKOW BEIMYMHBI;

pelaTb Ka4yeCTBEHHbIe 3aayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIeNOYKY pacCy>X[eHWn C ONnopoil Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEpPHOCTU U
(hn3myeckme SBNEHUS;

MCNoNb3oBaTb  MPU  pPeleHunm  y4yebHbIX  3afa4  COBPEMEHHbIe
MH(OPMaLMOHHbIE TEXHOMOMMI N8 MOUCKA, CTPYKTYPUPOBaHNSA, MHTEpMpeTaLmm
N NpefCcTaBfeHns y4ebHOM N Hay4yHO-MoMNYNAPHOM UH(OPMaLmMK, Noy4YeHHOW 13
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3MPOBaTb NoydYaeMyto MH(DOPMaLUIO;

00bACHATb MPUHUMMBLI  [EACTBMS  MalUWH, MNPUOOPOB U  TEXHUYECKMX
YCTPOWCTB, pa3/fimyaTth YCnoBus Ux 6e30nacHOro MUCrosb30BaHWs B NOBCEAHEBHOM
XW3HU;

NPUBOANTL MPUMeEpPbI BKIaAa POCCUNCKUX M 3apyBeXKHbIX YUYEHbLIX-(DU3NKOB B
pasBUTME HayKW, B OOBACHEHME MPOLIECCOB OKPY)XKAKOLWEro Mupa, B pasBuTue
TEXHWUKW N TEXHOJOTUI;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (hM3MKe B MOBCEAHEBHOM YXM3HU
Ans obecrnieyeHnst 6e30MacHOCTM MpKn obpaLleHnn ¢ NpudopamMn 1 TEXHUYECKUMM
YCTPOWCTBaMK, AN19 COXPaHEHMUS 340P0BbA U COBNIOAEHMS HOPM 3KONOMMYECKOro
MOBefEeHNSA B OKPY>KatoLLeli cpese;

paboTaTtb B rpynne C BbINO/HEHNEM pPa3/IMYHbLIX COLMaSbHBIX POSei,
NnaHWpoBaTb pPaboTy rpynnbl, pauvMoHasIbHO pacnpefenaTb 0083aHHOCTM W
NNaHMpoBaTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYaLMsiX, afeKBaTHO OLLEHMBATb
BKNaf, KaX40ro U3 y4aCTHUKOB rpyrnbl B peLleHre paccMaTpuBaemoin npobnemsl.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®dur3nKa N MeTodbl HayYHOr0 NO3HaHNA 2 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBbI MONEKYNAPHO-KNHETNYECKOI 9 1 Bubnuoteka LLOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bbubnuoteka LIOK

®a3oBble Nepexopbl

https://m.edsoo.ru/7f41bf72
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Toro no pasgeny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

41 SNeKTPOCTaTKA 10 https://m.eds00.ru/7f41bf72
4 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SNeKTpoOMarHMTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edsoo.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnuoteka LLOK

A 4 1
3 OTHOCWUTENbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
Aneme aHTOBOV O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 Bbubnnoteka LLOK
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4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 E::S;?;'g::;;grou/}; £41097¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OfoSuaouee nosropere ‘ om0 uTteLesT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Konrposbusie IIpakrunyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl
Pur3nKa — Hayka 0 npupose.
1 HayuHble MeTZ bl I'IOC?H:HI/'?'FI 1 bubnuoreka LIOK
y A https://m.edsoo.ru/ff0c32e2

OKpy>KatoLLlero mupa
Po/lb 1 MECTO (DM3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 Bubnuoteka LIOK
Hay4HOW KapTWUHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHnyecKoe BUXKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 bubnunoteka LIOK
ABWXKeHUS. [NepemMelLieHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpPHOE NPSAMONMHEHOE 1 bubnunoteka LIOK
[IBMXXeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bbubnuoteka LIOK
OBVKeHue https://m.edsoo.ru/ff0c372e

5 CB060HOE NajieHMe. Y CKopeHue 1 Bubnuoteka LIOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

P A o bnbnuoteka LIOK

7 [BKeHe maTtepranibHON TOYKM MO 1

OKPY>KHOCTY
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https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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MpuHUMN oTHOCUTENBHOCTK ["anunes.

Bubnunoteka LLOK

8 WHepumanbHble CUCTEMbI OTCYeTa.
le.v https://m.edsoo.ru/ff0c3be8
MepBbIn 3aKOH HbIOTOHA
Macca Tena. Cuna. MNpuHumn
9 cynepnosnuuy cun BpTO L(;VI 3aKOH bubnuoreka LIOK
ynep 4 ' P N https://m.edsoo.ru/ffOc3be8
HbloTOHa 414 MaTepuaibHOM TOYKN
TpeTwnii 3aKoH HbloTOHa Ans Bubnuoteka LIOK

10
MaTepuasibHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHOro TaroteHns. Cuna

11 TAXKeCTU. [epBas KOCMUYecKas Bubnmoteka LIOK

HIep https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. Koath(ULMEHT TpeHUS.

13 Cvna cgn omsnefmq; nu n BI/I)F:(eHI/II/I bubnuoreka LIOK

P 1A https://m.edso0.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynatesibHOe 1 BpaLlaTensHoe

14 ABUXEHMe abCcoNtoTHO TBEPAONo Tena. Bbubnuoteka LIOK
MoOMEeHT cunbl. [11e4o cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOIO Tena
IMnynbC MaTepuanbHOR TOUKM,

15 CUCTEMbI MaTepuasibHbIX TOYEK. Bubnuoteka LIOK
mnynbc cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTBHOE ABUXKEHWE
Pa6oTa 1 MOLLHOCTb CUJbl.

16 KnHeTnyeckas aHeprus marepuasibHOn bubnunoteka LIOK

TOYKM. Teopema 06 n3MeHeHnM
KI/IHeTI/I‘-IeCKOWSHepFVII/I

https://m.edsoo.ru/ff0c4502

36



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

MMoTeHUnanbHasa aHeprus.
[MoTeHLUMabHasA 3HEPTUA YNpyro

Bbubnunoteka LLOK

17 eopMMpPOBaHHOIA N NHBI.
AehopmAp Py https://m.edsoo.ru/ff0c461a
MoTeHUManbHas 3Heprus Tena B6m3m
MoBEPXHOCTN 3emMnn
[MoTeHUManbHbIe U HENOTEHLMAbHbIE
cunbl. Ceasb paboThbl
18 HenoTeHUMaNbHbIX CU C USMEHEHUNEM bubnunoteka LIOK
MeXaHNYeCKOW 3HEPT MmN CUCTEMBI TeN. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHeHUs MexaH14ecKo
3Heprum
NabopatopHas paboTa
«MccnefoBaHue cBs3n paboTbl CUNbI C
19 N3MEHEHVEM MEXaHUYECKOIN aHeprum bubnmoreka LIOK
https://m.edsoo.ru/ff0c7ae0
Tefa Ha npumMepe pacTaxeHus
PE3NHOBOI0 XryTa»
KoHTponbHas paboTa no Teme
20 «KunHemaTtuka. AJuHammnka. 3aKoHbl 1 bubnmoreka LIOK
' ' https://m.edsoo.ru/ff0c4b74
COXPaHeHus B MeXaHUKe»
OCHOBHbIe MOM0XEHNSA MONEKYNAPHO-
N bnbnuoteka LLOK
21 KVHETUYECKOoU Teopuin. BpoyHOBCKOe
https://m.edsoo.ru/ff0c4dc2
ABvXeHne. Anddysms
XapakTep ABWKEHUA U
29 B3aMMOAENCTBMS YacTuLL BELLIECTBA. bnbnuoteka LIOK
Mogenu CTpoeHUs ra3oB, XNAKOCTel https://m.edsoo.ru/ff0c7ae0
N TBEPABIX TeN
93 Macca monekyn. Konmyectso Bbubnuoteka LIOK

BelllecTBa. ocToAHHaa ABoragpo

https://m.edsoo.ru/ff0c7ae0
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TennoBoe paBHOBecKe. TemnepaTypa

Bubnunoteka LLOK

24 N eé nsmepeHue. LLikana temnepatyp https://m.edsoo.ru/ffoc7ae0
Lienscus T '

o5 NpeanbHbii raz3 B MKT. OcHOBHOe Bubnuoteka LIOK
ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbcontoTHasA TeMneparypa Kak Mepa

26 CpeaHen KNHETUYECKOW SHEprum Bubnuoteka LIOK
ABVXXEHNA MONeKysn. YpaBHeHMe https://m.edsoo.ru/ff0c511e
MeHpeneeBa-KnaneinpoHa

27 3akoH [anbToHa. [Ma30Bble 3aKOHbI Eggxr?::éigg/}:mdae 0
NabopaTopHas paboTa

08 «MccnefoBaHne 3aBUCMMOCTU MEXAY Bubnuoteka LIOK
napamMeTpamMm COCTOAHWUSA https://m.edsoo.ru/ffOc7ae0
pa3peXKeHHoro rasa»

29 M3onpovecchl B ngeasibHOM rase u ux Bbubnuoteka LIOK
rpauyeckoe npeacTaB/eHmne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprua
TEepPMOANHAMNYECKON CUCTEMBI U

30 cnoco6bl eé n3meHeHns. Konnyectso bnbnuoteka LLOK
TennoTbl 1 paboTta. BHYTpeHHsS https://m.edsoo.ru/ff0c5952
3Heprus 04HoaToOMHOr0 UAeanbHOro
rasa

bubnunoteka LLOK
31 Buabl Tennonepegayn
A PeA https://m.edsoo.ru/ff0c5c36
Y [enbHas Ten0éMKOCTb BeLLleCTBa. EnbmoTexa LIOK
32 KonnyecTtso TennoTbl npu U

Tennonepegaye. AauabaTHbiii NpoLiece

https://m.edsoo.ru/ff0c5¢c36
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MepBbIii 3aKOH TEPMOANHAMUKM 1 €ro

Bubnunoteka LLOK

33
NPUMEHEHNE K n3onpoueccam https://m.edsoo.ru/ff0c5efc
HeobpaTt1MoCTb NpoL,eccos B

34 npu g e. Bropoit IzaEIOH bubnnoreka LIOK

PUPORE. BTOP https://m.eds00.ru/ff0c6230
TEPMOAMHAMUKN

35 MpuHumn geiictems n KM/ Tennosol Bubnuoteka LIOK
MaLUWHbI https://m.edsoo.ru/ff0c600a

bubnunoteka LLOK

36 Lk Kapro 1 ero KT1A https://m.edsoo.ru/ff0c7ae0

37 3Konorunyeckme npobnembl bubnnoreka LIOK
TEMNI03HEPrETUKN https://m.edsoo.ru/ffOc7ae0

38 O6o6LaroLmnin ypok «MonekynspHas bubnnoreka LIOK
(pn3mnka. OCHOBbI TEPMOANHAMUKIN https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme

39 «MonekynapHas u3rka. OCHOBbI 1 bubnnoreka LIOK

' https://m.edsoo.ru/ff0c6a50
TEePMOAMHAMUKN»

40 Mapoobpa3oBaHme 1 KOHAeHcauus. bubnunoteka LIOK
VicnapeHue v KnneHune https://m.edsoo.ru/ff0c63b6
ABCONIOTHAsA 1 OTHOCUTESIbHAA

41 B/TXKHOCTb BO3AyXa. HacCbILEeHHbIN bubnmoreka LIOK

Ayxa. t https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckume u

42 amopgHble Tena. AHU30TpoONuA bubnunoteka LIOK
CBOICTB KpucTannos. XXnugkue https://m.edsoo.ru/ff0c65f0
KpucTasinbl. COBpeMeHHbIe MaTepuasbl

43 [MnaBneHune 1 KpucTannsaumns. Bubnuoteka LLOK

Y[enbHaa Tennota nnasneHus.

https://m.edsoo.ru/ff0c6708
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Cyb6numanms

44 YpaBHeHWe TENIOBOro basnaHca Bubnuoteka LIOK
P https:/m.edso0.ru/ff0c6820
DnekTpu3aumns Ten. dNeKTPUYECKni
45 3aps p,EI,BaLLM a aNneKT I/I‘-IF(;CKI/IX bubmmoreka LIOK
PAR. A P https://m.edsoo.ru/ff0c6bcc
3apafoB
MpOBOOHWKN, ANINEKTPUKN U
46 n:n I'IAOBO Hlf'KI/I 3a|«F))H COXPaHeHUS Bubmmotexa LIOK
YNpoBOA ' P https://m.edsoo.ru/ffOc6bcc
3NEKTPUYECKOro 3apaga
B3anmoneiicTBme 3apanoB. 3aKoH
47 K I'IOHaATO‘-Ie‘-IHbIVI F:)anlﬂ'eKT NYecKuin Bub/moteka LIOK
y ' P https://m.edsoo.ru/ffOc6ced
3apsag
Hanps»KéHHOCTb 3N1eKTpUYecKoro
48 nong. MpuHUun cynepnosnmm bubnnoreka LIOK
3NEKTPUYECKUX NONen. JInHUN https://m.edsoo.ru/ff0c6df2
HanNPSYKEHHOCTU
PaboTa Cu/ 3N1eKTpPoCTaTUYeCKOro
49 nong. MNoteHyman. PasHocTb bubnmoreka LIOK
' ' https://m.edsoo.ru/ff0c6f00
noTeHUnanos
MpPOBOAHNKN N AVN3NEKTPUKN B
50 QHF;KT ﬂCTaTVIHe'C(t:KOM noF;1e Bubnuotexa LIOK
P ' https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPOHULAEMOCTb
) bubnunoteka LLOK
o1 INeKTPOEMKOCTS. KOHAgHCaTOp https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTb MI0CKOro
52 KOH escaTo a. DHEePrus 3apsHKeHHOro Bubnmoteka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJeHcaTopa
53 JNabopaTopHas paboTa "M3mepeHune bubnunoteka LLOK
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3N1eKTPOEMKOCTIN KOHAeHcaTopa"

https://m.edsoo.ru/ff0c7ae0

MpyHUMN feliAicTBMS 1 NPYMEHEHNe
KOHZEHCATOPOB, KOMMPOBa/IbHOTO

bubnunoteka LIOK

54 annapara, CTPyMHOro npuHTepa.
P Py P P https://m.edsoo.ru/ff0c7ae0
DnekTpocTaTnyecKas 3almnTa.
3asemneHune 3neKTponprbopos
ANeKTPUYECKINIA TOK, YCNOBUSA ero
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
i bubnunoteka LLOK
55 Cuna ToKa. HanpskeHwue.
https://m.edsoo.ru/ff0c7ae0
ConpoTusneHne. 3akoH Oma ans
yyacTka Lenm
[MocnesoBaTensHOE, NapansensHoe,
CMeLLaHHOe coefiMHeHue
56 MPOBOLHWNKOB f'?a6o aTopHas pabora 0.5 bubnnoreka LIOK
POBOA ' patopras p ' https://m.edsoo.ru/ffoc74f0
«3yyeHne CMeLaHHOro COeUHeHNs
pe3ncTopoB»
57 PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOr0 Bbubnuoteka LIOK
TOKa. 3akoH [xoynsa-JleHua https://m.edsoo.ru/ff0c7838
3akoH Oma An151 NOMHOM (3aMKHYTON)
3NeKTpUYecKon Luenu. KopoTtkoe
bubnunoteka LIOK
58 3aMblKaHue. JlabopaTopHas paboTa 0.5
https://m.edsoo.ru/ff0c7ae0
«3mepeHre 34C NCTOYHMKA TOKA U
€ro BHYTPEHHero CornpoTUB/IEHNS»
ONeKTPOHHas NPOBOAUMOCTb TBEPAbIX
59 MeTas1/10B. 3aBUCUMOCTb Bubnuoteka LIOK
CONPOTUBNEHUA META/IOB OT https://m.edsoo.ru/ff0c7ae0
Temnepatypbl. CBepXMnpoBOAMMOCTb
60 DNEKTPUYECKMIA TOK B BaKyyMe. bubnunoteka LLOK
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CBOIiCTBa 3N1EKTPOHHbIX MY4YKOB

https://m.edsoo.ru/ff0c7ae0

MonynpoBOAHUKM, UX COBCTBEHHAS W
MpUMecHasi NPoBoAMMOCTb. CBOICTBa

bubnunoteka LIOK

o1 p—n-nepexoga. MonynpoBoaHNKOBbLIE https://m.edsoo.ru/ff0c84ae
npuéopsl
ANeKTPUYECKINIA TOK B pacTBOpax u

62 pacnnaeax 31eKTPO/INTOB. Bubnuoteka LIOK
DNeKTPONUTUYECKas guccoumnauns. https://m.edsoo.ru/ff0c82ba
dnekTponus
ANEKTPUYECKNIA TOK B rasax.

63 CaMOoCTOATEbHbIN 1 Bubnuoteka LIOK
HecaMoCTOATE/IbHbIN pa3psd. MonHus. https://m.edsoo.ru/ffOc84ae
Mnasma
AnekTpnyeckme NpubopbI 1

64 YCTPOICTBA M UX NPaKTUYECKOoe Bbubnuoteka LIOK
npumeHeHue. MNpasunna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30mnacHoOCTH

65 O606LLatoLLMiA YPOK bubnunoteka LIOK
«INeKTpoANHaAMNKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme
«QneKTpocTatuka. MocToAHHbIA bubnunoteka LIOK

66 o 1
3N1eKTPUYecKnm ToK. TOKM B https://m.edsoo.ru/ff0c8a8a
pasNNYHbIX cpefax»

67 Pe3epBHbIii ypoK. KOHTpObHas 1 Bubnuoteka LIOK
paboTa rno Teme “"AneKTpogMHaMmKa' https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypok. O606LLat0LLMIA YPOK bubnunoteka LIOK

rno Temam 10 Knacca
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OBLUEE KOJIMYECTBO YACOB NO
NMPOIrPAMME

68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoTbI padoThbI pecypeni

[MOCTOSAHHbIE MarHUTbI U NX

1 B3ammogencTeme. MarHmTHoe norne. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTHWUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLUMM
MarHuTHoe nosne NPOBOLHUKA C

5 TOoKOM. OnbIT 3pcTesa. 1 Bubnnoteka LLOK
B3aumogelicTeume NpoBOAHWKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NaboparopHas paboTta «3yyeHmne 1 1 Bubnnoteka LLOK
MarHMTHOro Nonsa KatyLKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mons Ha
NpPoBOAHMK € TOKOM. Crna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

4 o 1 1
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha

5 LBVKYLLYHOCS 3aPSXKEHHYIO YacTuLy. 1 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua

6 SNEKTPOMArHUTHAA NHAYKUMA. ToToK 1 https://m.edso0.ru/ff0c9778

BEKTOpa MarHMTHON nHaykummn. 34C
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VHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOM
nHAyKumn dapages

NabopaTopHas paboTa

Bubnmnoteka LLOK

7 ViccnepoBaHue aBneHNs
A A o https://m.edsoo.ru/ff0cal50
3/1IEKTPOMArHMTHON MHAYKLUUN»
VHOYKTUBHOCTb. fABNeHne
8 caMmonHayKuuun. 34C caMoMHAYKLMW. Bubnnoteka LLOK
3Heprua MarHUTHOr 0 NoNs KaTyLKu C https://m.edsoo.ru/ff0ca600
TOKOM. O/IeKTPOMarH1MTHOE none
TexHNYecKre yCTponcTea n nx
NPUMeHeHWe: NOCTOSAHHbIE MarHuTbI,
9 3NEKTPOMArHnTbI, 3NEKTPOABUTaTENb, https://m.edsoo.ru/ff0c9778
YCKOPUTENN 3/1eMeHTapHbIX YacTul,
NHAYKLMOHHAA neyb
10 O6o6watoLmin ypok «MarHuTHoe Bubnnoteka LLOK
nose. SNeKTpoMarHMTHasA UHAYKLUUSA» https://m.edsoo.ru/ff0cab82
KoHTposbHas paboTa rno Teme
11 «MarzMTHoe npone 1 bubmmoreka LIOK
' https://m.edsoo.ru/ff0cad58
SNeKTPOMAarHUTHas MHAYKLNA»
CB060Hble MEXaHNYECKME
KonebaHus. MapMoHMYecKme
12 KonebaHus. YpaBHeHue bubmmoreka LIOK
' . https://m.edsoo.ru/ffOcaf06
rapMOHUYECKMX KOnebaHWiA.
MpeBpalLieHne 3Hepruu
JlabopaTopHas paboTa
«/iccnefoBaHre 3aBMCMMOCTU
13 A https://m.edso0o.ru/ff0c9778

nepvoga Masblx KonebaHuin rpysa Ha
HWUTW OT A/IMHbI HATW U MacChl Fpy3a»
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Koneb6ate/ibHblii KOHTYp. CBO6GOAHbIE
3NeKTPOMarHUTHbIE KonebaHus B

Bubnnoteka LLOK

14 naeanbHOM KonebaTelbHOM KOHTYpE.
A P https://m.eds00.ru/ff0ch820
AHaNornsa mexxay MexaHnM4yecKummn u
3M1IEKTPOMarHUTHbIMU KonebaHnAMU
dopmyna TomcoHa. 3aKoH
15 coxp a|)-|/eva 3HEPrum B NaeasibHOM bubnuoteka LIOK
P P A https://m.edsoo.ru/ffOcb9c4
KonebaTe/lbHOM KOHTYpe
MpencTaBneHme 0 3aTyxaroLmx
KonebaHusax. BbiH EeHHble
16 MeXaHNYecKune KOJ)'I/:éAaHI/IH Pe3oHaHC Bubnmoteka LIOK
' ' https://m.edsoo.ru/ff0cbb86
BbIHY>XleHHble 3/1EKTPOMarHUTHbIe
KonebaHus
MepeMeHHbI TOK. CUHYCOMANbHbIN
nepeMeHHbIN TOK. MOLLHOCTb
17 I'IEEEMGHHOFO TOKa AII\J/IJII'I]'IVIT HOe U bubnmoreka LIOK
< ' Y https://m.edsoo.ru/ff0cbd34
[leNCTBYIOLLLEE 3HAYEHWEe CUbl TOKA U
HanpsXXeHns
TpaHcdopmatop. MNpon3BoacTso,
18 nspe,qiapm I'IOTT)eﬁJ:)EHI/Ie : bubnmotexa LIOK
N https://m.edsoo.ru/ff0cb820
3MIEKTPUYECKOI 3HEpPrum
YCTPOCTBO U MPaKTUYecKoe
19 NPUMeHeHNe 3N1eKTPUYECKOTO 3BOHKa, Bubnnoteka LLOK
reHeparopa nepemMeHHOro ToKa, https://m.edsoo.ru/ff0cc324
NNHWIA 3neKTponepeaay
SKONOrn4yeckme pUCKM npu
Bubnunoteka LLOK
20 NPON3BOACTBE 3/1eKTPO3HEPrnn.

KynbTypa Mcnosb3oBaHms

https://m.edsoo.ru/ffOcb820
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3N1EKTPO3HEPrmn B NOBCEAHEBHOM
XXM3HU

MexaHun4yeckue BOMHbI, YCN0BUA
pacnpocTpaHeHus. MNepuog. CKopocTb

bubnmnoteka LLOK

21
pacnpocTpaHeHus 1 A/MHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble M NPOAO/LHbLIE BOSHbI
99 3BYK. CKOpOCTb 3BYKa. ' pOMKOCTb Bubnnoteka LLOK
3BYyKa. Bbicota ToHa. Tembp 3BYyKa https://m.edsoo.ru/ff0cccOc
ANeKTPOMarHUTHbIe BOMHbI, X
23 CBOICTBA 1 CKOPOCTb. LLikana bubmmoreka LIOK
P ' https://m.edsoo.ru/ffOccfe0
3NEeKTPOMArHUTHbIX BOJH
MpuHUMNbI NoCBA3N U
24 Tezest:' engaﬂPassmwle CpeAacTB bubmmoreka LIOK
A ' PeA https://m.edso00.ru/ff0cb820
CBA3N. Pagnonokauns
o5 KoHTposnbHas pabota «KonebaHus un 1 Bubnnoteka LLOK
BO/HbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHye
26 cBeTa B 0[JHOPOAHOM cpefe. Bubnnoteka LLOK
TOueYHbI UCTOYHMK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHne cBeTa. 3aKOHbI
27 OTpaxeHua cBeTa. ocTpoeHme bubnmoreka LIOK
P . P https://m.edsoo.ru/ffOcd4e0
N306paXKeHNI B MI0CKOM 3epKasie
MpenomneHwve cseTa. MNonHoe
98 BHYTPeHHee oTpaxkeHue. [NpeaenbHbIii Bubnmnoteka LLOK
YroJ/ NONHOro BHYTPEHHEero https://m.edsoo.ru/ff0cd7f6
OTpaXKeHus
29 JNabopaTopHas paboTa «3mepeHne bubnmnoteka LLOK
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nokKasatenda npenoMneHna cTekna»

https://m.edsoo.ru/ffOcd67a

JnH3b1. MNocTpoeHme n3obpaxkeHnin B

30 NnH3e. ®opmysna TOHKOR NNH3bI bubnmoteka LIOK
- POpMy ' https://m.edsoo.ru/ffOcddle
YBenmyeHne NnH3bI
JlabopaTopHas paboTa
31 «llccnepoBaHne CBOMCTB bubnmoteka LIOK
A o https://m.edsoo.ru/ff0cb820
N306paXKEHNI B NINH3AX»
Oncnepcnsa ceeTa. CNoxXHbIN cocTas
32 6enoro ceeta. LiBeT. JTabopaTopHas Bubnmnoteka LIOK
paboTa «HabnogeHne gucnepcum https://m.edsoo.ru/ff0ch820
cBeTa»
WHTepdepeHLms ceeTa. Audpakums Bubnnoteka LLOK
33 i}
ceeta. AndpakLumnoHHas pelléTka https://m.edsoo.ru/ff0ced22
[MonepeyHOCTb CBETOBbLIX BOJIH. Bubnuoteka LLOK
34
Monapusauuna ceeta https://m.edsoo.ru/ff0cf02e
35 OnTunyeckune NpmMoopbI U YCTPOCTBA U Bubnnoteka LLOK
YCNOBUA MX 6€30MacHOro NpUMeHeHus https://m.edsoo.ru/ff0ch820
I"paHuLbl NPUMEHUMOCTY
Klaccuyeckom mexaHuku. MocTynartbl Bubnnoteka LLOK
36 o
creunansHon Teopun https://m.edso0.ru/ff0cf862
OTHOCUTE/IbHOCTK
OTHOCKTENBHOCTL OHOBPEMEHHOCTMN.
37 3ame[1ieHVe BpeMeHN 1 COKpaLLeHme bubnmoreka LIOK
https://m.edsoo.ru/ff0cfad2
LANHBI
SHeprus 1 UMNynbC PeNSTUBMUCTCKOW
P ynecp o Bubnunoteka LLOK
38 yacTuubl. CBA3b MacChl C 3HEPTUEn 1

NMNynbCoM. 3Hepl'l/IFI MoKoA

https://m.edsoo.ru/ffOcfc68
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KoHTponbHas paboTta «OnTuKa.

Bubnmnoteka LLOK

39 OCHOBBI cneLyan-Hov Teopun . https://m.edsoo.ru/ffOcf6f0
OTHOCUTE/IbHOCTMU»
40 ®oToHbI. Popmyna MNnaHka. SHeprus Bubnnoteka LLOK
N UMNYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITVE N UCCneoBaHne BuGnMoTeKa LIOK
4 (potoappexa. Onbitel A. T https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKoHbI (hoTO3PPEKTA. Y paBHEHNE
42 3|71HIJJTe(V*I)Ha n(*;q()*)OTOB(*)(*F))eKTa bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goToaddekTa
[asneHuve ceeta. OnbIThl 1. H.
43 JlebepneBa. XnMnyeckoe feincTene bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTponcTea u
a2 NPaKTUYeCcKoe NpPYMeHeHNe: Bubnnoteka LLOK
(hoTO3/1EMEHT, (POTOAATUMK, https://m.edsoo.ru/ff0ch820
COMHeYHan 6atapesi, CBETOAMOL
45 PelueHuve 3aa4 No TeMe «ON1IEMEHTLI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb aToma TomcoHa. OnbIThl
46 Peseptopaa no paccesHUIo 0-4acTul, bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHasa Mogesnb atoma
Bubnmnoteka LLOK
47 Moctynare! bopa https://m.edsoo.ru/ff0dOafa
W3nyueHve n nornowieHvie poToHOB
y N P bubnmnoteka LLOK
48 npwn nepexofe atoma ¢ 04HOro YpOBHSA

3HEpPruy Ha pyroii. Buabl CnekTpos

https://m.edsoo.ru/ff0dOafa
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BonHoBble cBolCTBa YacTuL,. BonHbl
ne bpoiinsa. KopnyckynsipHo-

Bubnmnoteka LLOK

49 o
BO/IHOBOM Ayanin3m. CrOHTaHHOe U https://m.edsoo.ru/ff0d0ca8
BbIHY)XXIEHHOE N3NyyeHne
OTKpbITME pagnoakTUBHOCTU. ONbITbI

50 Pe3ep ¢o Zar'lqo onpefeneHnto cocTasa bubnuoreka LIOK

PPOPA PeA https://m.edsoo.ru/ffod0fd2
PaAvo0aKTNUBHOIO N3MyYeHNs
CsolicTBa anbha-, 6eTa-, raMma-
n3nyyeHuns. BansgHue Bubnuoteka LLOK

51
PafM0aKTUBHOCTU Ha XKMBble https://m.edsoo.ru/ff0ch820
opraHunsmbl
OTKpbITUE NPOTOHA U HEATPOHA.

59 WM3oTonbl. Anba-pacnag. Bubnnoteka LLOK
SNEeKTPOHHbIN 1 NO3UTPOHHBLIN H6eTa- https://m.eds00.ru/ff0d1162
pacnag. [r'amma-nsnyyeHue
SHeprua cBA3W HYKIOHOB B Ape.

AnepHble peakunn. AnepHbIN

53 efl'aKpTo IE)I 06L11|1e|v|b| ﬁep CMNeKTVBbI bubnuoreka LIOK
P p-11p » 11ep . https://m.edsoo.ru/ff0d1356
9KO/IOTMYECKME acneKTbl A4epHON
3HepreTnkm
AnemMeHTapHble YacTuLbl. OTKpbITUE
no3uTpoHa. MeTtofpbl HabMtoAeHUA 1
perucTpauumn aneMeHTapHbIX YacTul,. Bubnnoteka LLOK

54 o
Kpyrnbin cton «PyHaaMeHTa/lbHble https://m.edsoo.ru/ff0d0e38
B3aMMoencTamns. EQMHCTBO
(hr31YeCKON KapTUHBbI M1pa»

55 JTanbl pa3BUTUA aCTPOHOMMM. Bubnnoteka LLOK

lMNprknagHoe 1 MMPOBO33PEHYECKOE

https://m.edsoo.ru/ffOcb820
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3Ha4eHne acTpoHomMuu. Bug
3BE3HOro Heba. Co3Be3ausa, ApKue
3BE3/bl, NNaHeTbl, UX BUAUMOE
ABmxeHue. ConHeYyHasa cuctema

ConHue. ConHeyHas aKTUBHOCTb.

Bubnmnoteka LLOK

%6 McTouHumK sHeprum ConHua v 3863 https://m.edsoo.ru/ff0cb820
3BE3/bl, UX OCHOBHbIE
XapaKTePUCTUKN. 3BE3AbI [NaBHOM
nocnefosaTenlbHOCTU. BHYTpeHHee Bubnnoteka LLOK

57 .

CTpoeHue 38é34. CoBpeMeHHbIe https://m.edsoo.ru/ff0cb820
NpeAcTaB/eHNsA 0 MPOUCXOXKAEHNN U

asonounn ConHua v 3BE3g

MpneuHblid MyTb — Hawa ManakTmka.

58 MonoxxeHne n gemxeHne ConHua B Bubnmnoteka LLOK
["anakTuke. "anakTuKn. YepHble https://m.edsoo.ru/ff0cb820
[bIpbl B Apax ranaktuk
BceneHHas. Pa3beraHue ranaktuk.

59 Teopusa bonbLLOro B3pbiBa. Bubnnoteka LLOK
PennkToBoe nsnyyeHue. https://m.edsoo.ru/ff0ch820
MeTaranakTmka

Bubnmnoteka LLOK

60 HepeLueHHble Npo6/1eMbl aCTPOHOMMUM https://m.edsoo.ru/ff0ch820

61 KoHTposbHas paboTa «31eMeHTbI 1 Bubnnoteka LLOK
aCTPOHOMUM N aCTPOIU3NKM» https://m.edsoo.ru/ff0ch820
O6o6watoLLmMin YpoK. Ponb (U3NKN 1

62 aCTPOHOMUM B 3KOHOMUYECKOM, Bubnnoteka LLOK

TEXHO/IOMMYECKOIA, COLMaIbHOWM 1
3TUYECKOW Chepax AesTeNbHOCTM

https://m.edsoo.ru/ffOcb820

o1



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

HenoBekKa

O6o6uaroLLmin ypok. Ponb 1 mecto

bubnmnoteka LLOK

63 (prsmku 1 aCIpOHOMw{I, 5 1 https://m.edsoo.ru/ff0cb820
COBPEMEHHOW Hay4YHOI KapTUHe Mupa
O606LaroLLmin ypoK. Ponb
64 (hn3nyeckoin Teopum B POPMUPOBAHNI 1 Bubnnoteka LLOK
npeacTaBNeHNIA 0 (DU3NYECKON https://m.edsoo.ru/ff0cb820
KapTUHe Mupa
O6o6watoLmin ypok. MecTo
65 (PM3NYECKOIN KapTWHbI MMpa B 06LLEM 1 Bubnnoteka LLOK
pAay COBPEMEHHbIX ECTECTBEHHO- https://m.edsoo.ru/ff0ch820
Hay4HbIX NpeACTaBNeHWn 0 Npupoae
66 Pe3epBHbIil ypoK. MarHuTHoe none. 1 Bubnmnoteka LIOK
DNeKTpoMarH1UTHas NHOYKUNA https://m.edsoo.ru/ff0cb820
Pe3epBHbIil ypoK. OnTnka. OCHOBbI
67 cne pmaano¥V|pTeo nn 1 bubnuoreka LIOK
4 P https://m.edsoo.ru/ff0cb820
OTHOCUTE/IbHOCTM
Pe3epHblil ypok. KBaHTOBasA hm3nka.
68 3ﬂ8I\EI)EHTbI);F;:T OHOMUM 1 ¢ 1 bubnmoteka LIOK
P https://m.edsoo.ru/ff0d1784
acTpopu3nNKu
OBLWEE KOJIMYECTBO YACOB INO 68 4

NMPOIrPAMME
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IMpuiaoxenne Nel

KaneHaapHO-TeMaTMYecKoe NiaHynpoBaHve no gusmke 10 Knacc

IIpunoxenne Ne2

KaneHfapHo-TeMaTyeckoe naaHnuposaHve no gpusmke 11 knacc
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