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INOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo (u3nke 6a30BOr0 YPOBHSA HA YPOBHe CpefHero o6LLero
06pa3oBaHNA pa3paboTaHa Ha OCHOBE MOMOXEHMI U TpeboBaHWUI K pe3y/bTaTam
OCBOEHWA OCHOBHOW 06pa3oBaTe/lbHON Mporpammsbl, npeacTaBieHHbIX B PrOC
COO, a Takke C Y4éTOM (peflepanbHO paboyert MporpaMMbl BOCMUTAHWUA W
KOHLeNuMu npenojasaHns yyebHoro npegmetra «dusmka» B 06pazoBaTe/bHbIX
opraHusauuax Poccuiickoit depnepaunn, peasin3yroLLmMX OCHOBHble
06pa3oBare/ibHble MPOrpammbl.

CogepxaHve nporpamMmbl MO (OM3MKe Hanpae/ieHO Ha (opMupoBaHMe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcad 10-11 KriaccoB npw
06yyeHUn nx Qusnke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOIO
noaxopga. MNporpamma no (u3anke cooTBeTCTBYeT TpebosaHmsmM PIrOC COO Kk
M1aHUPYEMbIM JIMYHOCTHLIM, MPEAMETHLIM M MeTanpeAMeTHbIM pe3y/fibTaTtam
06yYeHMNs, a Takke Yy4uTbIBAET HEeOOXOAMMOCTb peanm3auny MeXnpeamMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMW npeameTaMu. B Held
OMpefenstoTcs OCHOBHbIE LeNN M3YyYeHUs PU3NKU Ha YPOBHE CpPedHEro o6LLero
06pa3oBaHus, NnaHUpyemMble pe3y/bTaTbl OCBOEHUS Kypca (U3NKN: IMYHOCTHBIE,
MeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHe).

[Mporpamma no n3rKe BK/IOYAET:

o NJIaHMPYeMble pe3ynbTaTbl 0CBOEHMS Kypca PU3nK1 Ha 6a30BOM YPOBHE, B

TOM YuCne nNpeaMeTHble pe3y/nbTaTbl Mo rogam 00y4eHus;

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

®du3mka Kak Hayka O Hambosee 0O6LMX 3aKOHaX MpUpoAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKIaf, B CUCTEMY
3HaHW 06 OKpYyXKatoLeM Mupe. LLIKOMbHbIA Kypc (PU3NKN — CUCTEMOOOPa3YHOLLNIA
A9 eCTECTBEHHO-HaY4YHbIX YUYeBOHbIX MPeAMETOB, NMOCKO/bKY (PU3NYECKME 3aKOHbI
neXxxaT B OCHOBE MPOLECCOB W SIBMEHWIA, WU3y4YaeMbIX XUMUER, 6Guonoruen,
(hm3nyeckoin reorpagmein M acTPOHOMMEN. cnonb3oBaHWE W aKTUBHOE
NPpUMeHeHNe  (DU3NYECKUX  3HAHWA  OMnpefensieT  xapaktep W pasBuTUe
pasHoO0bpasHbIX TEXHOMOMMN B Cgiepe 3IHEPreTMKW, TPaHCMNopTa, OCBOEHUS
KOCMOCa, MOJTlyYeHMs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaAMW W LPYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKNMag B (DOPMMPOBaHWE eCTECTBEHHO-
Hay4YHON KapTWHbI Mupa 06y4aroLMXcs, B (hOPMUPOBaHME YMEHMWIA NMPUMEHSATb
Hay4HbIA METOZ MNO3HaHWSA NP BbIMOTHEHUN UMW YYeOHbIX UCCef0BaHNIA.

B ocHOBY Kypca (M3MKM A8 YPOBHSA CpefdHEero obuiero obpasoBaHus
MONOXKEH PS4 WAeil, KOTopble MOXHO paccMaTpmBaTb KakK MPUHUMNLI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBAETCA JIOrMYECKu
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hell MaTepuan Kypca (OM3NKK
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 (U3M4eckor HayKu, OCMbIC/IEHNE CBSA3M Pa3BUTUA
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMIOrMYECKUMU NPob1emMamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (QU3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX 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
Npo6sem paunoHaIbHOro NPUPOA0NOIL30BAHNSA M 3KOMOrMYeCKo 6e30MacHOCTM.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06pas3oBaHNa ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHue NPeACTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (JU3MYECKOI TeopuK, ponn (iyHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/NeHUAX O  NPUPOAe,  rpaHuLax
MPYMEHNUMOCTN TEOPWUA, A1 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CUNCTeMHO-[esATeNIbHOCTHbIA NOAX04 B Kypce (M3VNKW peannsyeTcs npexnie
BCEro 3a CYET opraHu3aumm 3KCNepuMeEHTa/IbHON AeATeNbHOCTA 00y4vatoLnXCs.
[na 6a30BOro YypoBHA Kypca (M3MKA — 3TO WCMO/Ib30BaHME CUCTEMbI
()pOHTa/IbHbIX KPaTKOBPEMEHHbIX 3KCMEPMMEHTOB W /1ab0paTOPHbIX Pabor,
KOTOpble B MporpaMme no (u3snke o6beAnHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTU4eckmx paboT. BblgeneHve B yKazaHHOM MepeyHe f1abopaTtopHbIX paborT,
MPOBOAVMMbBIX AN KOHTPONS W OLEHKM, OCYLLECTB/ISETCA Yy4aCTHMKaMU
06pa3oBaTe/IbHOro npouecca MCXoAs M3  OCOBGEeHHOCTe MNaHWpPOBaHUSA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBUCMMOCTEN (PU3NYECKMX BEMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YLEeNseTcAd PeLeHV0 PacYETHbIX U KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLIX 3afavy NMPUOPUTETOM SABAKOTCA 3a4ayun C ABHO
3afjaHHON PU3NYECKO MOAENbHO, NMO3BONAIOLLME NPUMEHATL N3YUYeHHble 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pasgenos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSAKOTCA 3a4aHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWU3HKN, Tpebytolime BblGOpa (U3MYECKON MoAenn ANnd CUTyauun MNpakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKKN Ha YpOBHE CpefHero obuero o6pa3oBaHNa LO/MKEH U3Y4YaTbCA B YCOBUAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [ BbIMOIHEHUS YKa3aHHbIX B
nporpamme no m3nkKe y4eHNYeCcKnX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHWA  M3ydaeMbIX  SBMEHWA W MNPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUECKUX KOMMJEKTOB M 06ecrneyvnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcad. TemaTuyecKne KOMMJIEKTbI
nabopatopHoro o06opyaoBaHuA [OO/MKHbI ObITb MOCTPOEHbI Ha KOMMIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

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

o (hopMUpOBaHME WHTEpeca W CTPeMIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
M3YYEHUIO MPUPOAbLI, PasBUTUE UX WHTENNEKTYa/lbHbIX WU TBOPYECKMX
CMOCOGHOCTEN;

e pasBuUTME MpPeLCTaB/IEHNIA O HAyYHOM METOAe NMO3HaHMS U POPMUpPOBaHME
MCCnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SAB/IEHUSM;

o (hOpMUPOBaHME HAYYHOrO0 MUPOBO33PEHMS KakK pe3ynbTarta M3y4veHus
OCHOB CTPOEHMSA MaTepun N DyHAAMEHTa/IbHbIX 3aKOHOB (PU3VKMK;

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

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3MKKU AN PasBUTUSA OPYrux
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTWA.

[locTXeHne 3TUX Leneil 06ecneyvnBaeTca pelleHnemM Cneayrowmx 3ajay B

npoLiecce NU3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aK0Hax, Teopusx, BK/1HOYas MeXaHUKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPeTUYEecKMe 3HaHus  Ans
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKMX PeLLEHNIA B MOBCEAHEBHOMN YXN3HM;

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3faHune (hr3nYecKor Moaenu, afeKBaTHOM YCNOBMSAM 3aauu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUSA TEXHUYECKUX
YCTPOMWCTB N TEXHONIOMMYECKMX MPOLLECCOB, UX BIUSHUS HA OKPY)KAKOLLYHO
Cpedy,

e OB/aJeHVNe MeTOofaMN CaMOCTOATENIbHOIO M1aHWPOBaHWUA U MPOBEAEHUS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

e CO3[aHue YC/oBWUIA ANA Pa3BUTUA YMEHWUIA NPOEKTHO-UCCeA0BaTe/TbCKOW,
TBOPYECKOWN [eSATENIbHOCTH.

Ha wn3syyeHve u3nkmn (6a30BbIi YPOBEHb) Ha YPOBHE CpeaHero o6LLero
o6bpasoBaHua oteoanTcs 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 Knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpegnaraemMblii B nporpamme Mo (U3MKe nepeveHb 1abopaTopHbIX U
MPaKTUYECKMX paboT ABMSETCA PEKOMEHAOBaHHbIM, YYWUTe/b [AenaeT Bbloop
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®du3nka — Hayka 0 npupofe. HayuHble METOAbl MO3HAHWA OKPY>KAHOLLEro
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.
dun3nyecKkmne 3akoHbl U Teopunn. rpaHI/ILI,bI NMPUMEHNMOCTI qI)I/I3I/I‘—IeCKI/IX 3aKOHOB.
[MpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
CucTtema oTcuéTta. TpaeKTopus.

MepeMelLeHne, CKOPOCTb (CPeAHsst CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YCKOPEHNe MaTepuanbHOM TOYKM, UX MPOEKUMM Ha OCU CMUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSAMOSIMHEAHOe [ABWXKeHMWe. [padumku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHusi, NyTU U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeilHoe  aBvbkeHue.  [BWKeHWe  maTepuasibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOWM MO MOAY/0 CKOPOCTbIO. YT/10Bast CKOPOCTb, /IMHENHasA
ckopocTb. Mepuoa 1 yacTtoTa obpalleHns. LIeHTpoCcTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA W NPAKTUYECKOe MNPUMEHEHWE: CNUAOMETP,
[BWKEHVEe CHapA0B, LeMHble Y PeMEHHbIE Nepeiaynt.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXXEHWI C UCMO/Tb30BaHMEM MPOCTbIX MEXaHNU3MOB.

MazeHne Ten B BO3AYXe M B pa3pedXeHHOM MPOCTPaHCTBeE.

HabntofeHne ABvKeHWUS Tena, OPOLUEHHOr0 MOA4 Yr/IOM K TFOPU3OHTY U
FOPU30HTa/BHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHre CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnenoBaHve COOTHOLLEHWUA MexXAy MyTAMM, MPOWMAEHHbIMKU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHNW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/O.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

W3yyeHune aBvXeHWs Tena, 6poLleHHOro roprusoHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes.  [lepBblii  3akKOH  HblOTOHa.
VIHepumanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosviuumn cun. BTopoi 3akoH HblOTOHA
ANA MaTepuasibHOM TOUKKW. TpeTuin 3aKoH HboTOHA NS MaTepraibHbIX TOYeK.

3aKOH BceMMpHOro TAroteHna. Cuna TaXecTu. [lepBas KoCMUYeCKas
CKOPOCTb.

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXeHUS, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cua TPeHUs NMoKosA. KosppuumneHT TpeHus.
Cwnna conpoTUBIeHUS NPW ABUXKEHUN TeNa B XXNUAKOCTN UK Tase.

MocTynatensHOe ¥ BpaLlaTesibHoe ABWKeHWe abCoMoTHO TBEPAOro Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECKA TBEPLOIO Tena.

TexHU4YeckMe YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxxeHwue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHWe Ccu/ TPEeHNA NMOKOA, KaUeHNS N CKOMTbXKEHWA.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBMCMMOCTU CU YMPYroCTU, BO3HUKAKOLWMX B MPY>XUHE U
pe3nHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

MMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynbc cunbl M U3MEHEHME WMMNY/NbCa Tefa. 3aKOH COXpaHeHUa UMIy/bCa.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi martepuanbHOM TO4YKW. Teopema 06 W3MEHEeHUU
KWHETMYECKOWN 3HEeprum.

MoTeHUmanbHasa 3Heprus. MoTeHUmanbHasa 3Heprua ynpyro
AeOpMUPOBaHHOM  NPYXWHbI.  [loTeHUManbHas  3Heprus  Tena  B6AM3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMA/IbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3Heprum cuctembl Terl.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrue n Heynpyrue CToNIKHOBEHUA.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XXUHHBIA MUCTONET, ABUXEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns UmnynbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

3yyeHne abCoMOTHO Heynpyroro ygapa C MoOMOLLbHO [ABYX OAMHAKOBbLIX
HUTAHbLIX MasATHUKOB.

WccnegosaHne €BA3N paboThbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznen 3. MoJsiekyasipHas pu3NKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHbIE MOMOXEHNA MOﬂeKyﬂHpHO—KMHETMHeCKOM Teopn N nX OnbITHOE
060CHOBaHMe. BpoyHOBCKOe nABMXKeHMe. Ouddysnsa. XapakTtep [LABMXKEHUA W
B3aMMO/ENCTBMSA YacTul, BewjectBa. Mogenn CTPOeHWS [as30B, XWUAKOCTER W
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

TennoBoe paBHOBecue. TemnepaTypa 1 eé n3mepeHue. LLikana Temnepartyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEKY/ISIPHO-
KWHETMYECKON Teopun unpeanbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. M3onpolecchbl B UAealbHOM rase ¢ NoCTOAHHbLIM KO/IMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloOLWMe [UCKPETHOe CTPOeHWe BeLlecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coenHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Moge b, nINICTPUPYoLLas NPMPOAY AaBNeHWs rasa Ha CTEHKM COCY/a.

OnbITbl, WTOCTPUPYIOLLME YypaBHEHME COCTOSHUA WAealbHOro  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

OnpefeneHne maccbl BO3fyxa B K/1aCCHOM KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3AyXa B HEIA.

VccnefnoBaHvie 3aBUCUMOCTI MeXAyY napaMeTpamMun COCTOAHMS pPaspexXxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPeHHSAS 3Heprus TepMoAMHaMUYECKOWA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHusd. KonnyecTtso TensioTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MaeafbHOro  rasa.  Bugbl  Tensonepegauw:
Ten/IoNPoBOAHOCTb, KOHBEKLMSA, M3NydYeHe. Y eNnbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHaTe 06 aamabaTHOM npouecce. [lepBblid 3aKOH TepPMOAMHAMUKW,
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3ornpoueccam. [Mpaduyeckas
NHTepnpeTaums paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNA 3Heprv B TEMOBbIX MawnHax. KoappuumueHT nonesHoro
[EACTBMA TenoBO MalUMHbI. Linkn KapHo M ero Kosh(UUMEHT MOoMe3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TENNO3HEPTETUKMN,



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHuns, ObITOBOW XONOANNbHNK, KOHAWLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena MpM COBePLUEHWUM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT No aavabaTHOMY pacluMpeHuto Bo3gyxa (OMbIT € BO3AYLUHBIM
OrFHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
ABuraresns.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

Mapoobpa3oBaHMe U KoHAeHcaums. cnapeHne n KuneHue. ABCONOTHasA v
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teéppaoe Teno. Kpuctannmueckme v amopdHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHMYecKre YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUTPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMATEePUasoB, 1 HAHOTEXHO/IOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTaN/IMYECKOro BeLLecTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvie pabomol

I3mepeHne 0THOCMTENbHON BNaXKHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba Buaa  3MeKTPUYECKMX
3apAfoB. [pOBOAHUKW, AU3ANEKTPUKU W NOMYNPOBOAHUKM. 3aKOH COXpaHeHus
3NEeKTPUYECKOro 3apsaa.
B3aumogeicTeme 3apanoB. 3akoH KynoHa. ToyeyHbI 31eKTPUYECKnA 3apsif.
AnekTpuyeckoe nose. HanpsaXEHHOCTb 3NEKTPUYECKoro nond.  [puHumn



Cynepno3vuum 3NeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nonsg.  loteHuman.  PasHOCTb
noTeHYyManoB. [IPOBOAHWMKM W AW3NEKTPUKM B  3/1EKTPOCTATMYECKOM MOSe.
[nanekTpnyeckas NPOHNLAEMOCTb.

ANeKTPOEMKOCTb. KoHaeHcaTop. DNeKTPOEMKOCTb MIOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

TexHuyeckne YCTPOWCTBA M MPaKTUYECKOe MPUMEHEHME: 3MEKTPOCKOM,
3NIEKTPOMETP, 3MeKTpocTaThyeckast 3aliuTa, 3a3em/eHue  3/1eKTponproopos,
KOHAEHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOCTBO M NPUHLMN AEACTBUSA 3M1IEKTPOMETPA.

B3avMogelicTBMe HasNeKTPMU30BaHHbIX TeS.

SNeKTPUYECKOe Nose 3apsHKEHHbIX Tefl.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCMMOCTb  3MEKTPOEMKOCTM MJIOCKOFO  KOHAEHcaTtopa OT  njowaau
MNACTVH, PaCCTOAHUA MEXAY HUMMW U AN3NIEKTPUYECKOV NPOHNLLAEMOCTH.

SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3MepeHne 3neKTPOEMKOCTY KOHAEHcaTopa.

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

ONeKTPUYECKNIA TOK. YCMOBMSI CyLLECTBOBAHWUA 3MEKTPUYECKOr0 TOKa.
cTouHmKmM Toka. Crna Toka. MoCcTOSAHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SneKTpnYeCcKoe COMPOTUBAEHME. YAeNbHOe COMPOTMB/IEHNE BeLLECTBa.
MocnepoBaTenbHOE, NapansiefibHoe, CMEeLLIaHHOEe COeaNHEHVE MPOBOAHMKOB.

PaboTa 3nekTpuyeckoro Toka. 3akoH [bkoyns—SleHua. MoLWHOCTb
3NEKTPMYECKOr0 TOKa.

SNEKTPOABMXKYLLAS CWMa U BHYTPEHHEe CONPOTMBNEHME MCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NneKTpUYeckoi Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHast  MPOBOAMMOCTb  TBEPALIX  METa/IoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

INEKTPNYECKMIA TOK B BaKyyme. CBOWCTBA 3/1EKTPOHHBIX MYYKOB.

MonynpoBogHukK.  COGCTBEHHass M MNPUMecHas  NPOBOAMMOCTb
nonynpoBogHnKoB. CBOMCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
INeKTPONNTMYECKAs AnccoLmaums. NeKTPOm3.



AneKTpnyeckmin TOK B rasax. CamoOCTOATENbHbIA U HECAMOCTOSTE/IbHbIN
paspaa. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PEocTaT, WCTOYHWKU TOKa, 3/eKTpoHarpeBaTenbHble Npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (HOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT [AJIMHBI,
nnowasmn rnonepeyHoro ceveHnsa n marepuana.

CMellaHHoe CcoeanHeHMe NPOBOAHMKOB.

MpsAmMoe WM3MepeHWe 3MeKTPOABVKYLLE cufibl. KOpOTKOe —3amMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

3aBMCMMOCTb COMPOTUB/IEHNS METa/I/IOB OT TeMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/INTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPOABMXKYLLEA CUMbl UCTOYHMKA TOKA W ero BHYTPEHHero
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkn 6a30Boro ypoBHs B 10 Kfacce OCYLLECTBNAETCA C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Mesicnpeomemnoie nonsimusi, CBA3aHHbIE C U3YYEHMEM METOAOB HayyHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpaukKn N CBOMCTBA, TPUIOHOMETPUYECKNE PYHKLMNN:
CWHYC, KOCMHYC, TaHTeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
Tens000MeH XMBbIX OPraHnM3MoB (BWUAbl Tenjonepedayn, TeNI0BOe PaBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumusi: BUCKPETHOE CTPOEHME BELLLEeCTBa, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BeLecTBa, MONApHas Macca, TernsioBble CBOMCTBa TBEPALIX TeS, XUAKOCTEH U



rasoB, 3MEKTPUYECKNE CBOWCTBA META/INIOB, 3NEKTPONMTMYECKas AuMccoLmaLms,
ra/bBaHUKa.

Teozpagpus: BNAKHOCTb BO3yXa, BETPbI, GApOMeTp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
UMNynbCa B TeXHMKe (pakeTa, BOJOMET W [Apyrue), ABUraTesls BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHO/OMMK, 3MEeKTPOCTaTUYeCKas 3aluMTa, 3a3eM/IeHWe 3MeKTPONproopoB,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE bHbIE MPMBOPbI, FafbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosvuum
MarHUTHbIX Mofieln. JINHUA MarHUTHON WHAYKUMKW. KapTuHa IMHWIA MarHUTHOWN
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [AJAMHHOro NPAMOro MPOBOAHWKA W 3aMKHYTOrO KOJbLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTeme npoBOAHNKOB C
TOKOM.

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

Cuna JlopeHua, eé Moaynb U HarpaeneHune. [ABMmKeHne 3apsXKeHHON YacTuLbl
B OAHOPOAHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

fABneHVe 3NeKTPOMarHUTHON MHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
NHOYKUMW.  DNEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMAarHMTHOM
NHAYKUMN Papages.

BuxpeBoe 3neKTpnYyeckoe Mnose. INeKTPOABWXKYLLaA cuna WHOYKUMKA B
NPOBOAHMKE, ABMXKYLLEMCA NOCTyNaTe/lbHO B OAHOPOAHOM MarHMUTHOM MoJe.

Npaswnno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEeKTPOMarHUTbI, 3MEKTPOABUraTeslb, YCKOPUTENN 3N1eMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Llemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3/IEKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3M1EKTPOABMXKYLLEN CUbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NOTOKa.

#BneHne caMOMHAYKLUMN.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHe MarHMTHOro NosiA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatensHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKme  KonebaHus.
[FapMoOHMYecKme KonebaHmsi. MMepuod, 4YacToTa, amnauTyda u asa KonebaHwui,
MPYXXUHHBIA MasTHUK. MaTeMaTU4eCKnii MasiTHUK. YpaBHEHME FapMOHUYECKUX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

Kone6aTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMarHUTHbIe KonebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaIONUs MeXay MexXaHUYeCKUmMu W
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasibHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKue
KonebaHuns. Pe3oHaHC. BbIHY)XeHHbIe 3/1eKTPOMarHUTHbIE KOebaHus.

MMepemeHHbIA  TOK. CUHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE U [EACTBYIOLLEe 3HAayYeHWe CWbl TOKa U
HanpsH>KeHs.

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTMYECKME PUCKM MPU MPOU3BOACTBE 3MIEKTPO3Heprnn. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHMYecK/e YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 3/1eKTponepeaay.

Jlemoncmpayuu

WccnegoBaHve napameTpoB KonebaTenbHOM CUCTeMbl  (MPYXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWi.

HabnofeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HANPSXXeHUA OT BPEMEHW) AnA
31EKTPOMArHUTHbIX KOnebaHuiA.

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAVMHEHUUM Pe3NCTopa, KaTyLUKu
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

VccnenoBaHve 3aBUCMMOCTU Mepuoga MasibiX KofebaHuid rpysa Ha HUTK OT
[JIVHbI HUTK 1 MaccChbl rpy3a.

WccnegoBaHve rnepeMeHHOro Toka B LEnuM M3 Moc/efoBaTesibHo
COeAMHEHHbIX KOHAEHCATopa, KaTyLLIKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W ASvHa BOMHbLI. [lonepeyHble M MNPOAOSbHbIE  BOJIHbI.
NHTepdepeHUMsa 1 oudpakumna MexaHNYeCKNX BOSH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYKa.

ANEeKTPOMarHUTHbIE BOJIHbI. Y COBUA U3/TyYeHUS 3N1EKTPOMArHUTHbLIX BOJH.
B3anmHas opueHTaums BeKTopos E, B, V B anekTpomarHMTHoi BonHe. CBOWCTBA
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsIeHne, nongapusaums, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MNMpUMeHeHne 3M1eKTPOMAarHUTHbIX BO/IH B
TEXHWKe U ObITY.

MpUHUMNBI PagnoCcBA3n 1 TeneBuaeHus. Pagunonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpa3ByKoBas AMAarHOCTUKa B TEXHUMKE W MeduuMHe, pajap,
paanMonpuEMHNK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpoCcTpaHeHne NnonepeyHbIX U NPOAOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTM 3ByKa M BbICOTbl TOHa C amnuTyaon W
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomneHve, NoAspusauns, Anppakuus, UHTepdepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
0[HOPOAHOI cpefie. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
M/IOCKOM 3epKarie,

MpenomneHne ceeTa. 3aKOHbI MPeIoMIeHNs cBeTa. AGCONOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHero oTpaXxeHus.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

Cobuparowime ©n paccevBarolime fMH3bl.  TOHKas JfiMH3a. POKYyCHoe
paccTtosiHMe WM OMTUYecKas Cuna TOHKOWA NMH3bI. [MOCTpOeHWe M306paXeHUn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. VIHTepgepeHumsa cBeta. KorepeHTHble WCTOUHUKM,
Ycnosus HabnofeHWss MakCMMyMOB W MUHUMYMOB B WHTeP(epPeHLNOHHON
KapTUHe OT ABYX CMH(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

Ongpakumns cBeta. [OudpakuMoHHas pewéTka. Ycnosume HabnoaeHUs
rMaBHbIX  MakCUMyMOB MpW  MageHUM  MOHOXPOMATMYEeCKOro CBeTa Ha
ANGPaKUNOHHYHO PELLIETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYECKOe MPUMEHEHME: O4YKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTMKa, ANdpaKkUMOHHAA PeLLETKA, MONAPOUL.

Jlemoncmpayuu

MpAMONIMHEAHOE pacnpoCTpaHeHWe, OTPaXKeHWe W MNpenoMieHne CcBeTa.
OnTunyeckne npnbopsbl.

[MonHoe BHYTpeHHee oTpaxkeHne. Mofens CBeToBOAaA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenn MMKpocKona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

[MonyyeHue crnekTpa ¢ MOMOLLbIO NMPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANPPaKLNOHHON PEeLLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHvie CBOMCTB M306paXKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreuuanbHOn Teopun OTHOCUTENbHOCTU: WHBAapUaHTHOCTb MOZAY/NA CKOPOCTM
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3aMef/IeHNe BPEMEHU M COKpaLLieHMe
ANHBI.
SHeprus v UMNynbC PeNATUBUCTCKON YaCTULbI.

CBs3b MaCCbl C 3Heprueidi 1 UMMNYNbCOM PENATUBUCTCKOW YacCTMLIbl. DHeprus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

®0oTOHbI. PopmMyna NnaHKa CBA3N 3HEPrnmM POTOHA C ero YacToTON. SHeprus
N UMMY/bC (POTOHA.

OTKpbITNE N uccnegoBaHne gotoadpekTa. OnbiThl A. IT. CToNeToBa. 3aKOHbI
(hoToa(hpeKTa. YpaBHEHNE IMHLUTENHA ANA (POoTo3ddekTa. «KpacHas rpaHuLa»
(hoToahheKTa.

NasneHue ceeta. OnbIThl 1. H. /lebeaeBa.

XnMnyeckoe AelicTBme ceeTa.

TexHU4YeckMe YCTPOCTBA W MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAaTumMK, ConHevHasa 6atapesi, CBETOANOA,

Jlemoncmpayuu

PoTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

CeeToanog.

ConHeyHas batapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopia Mo paccesHMIO d -4acTul.
MnaHeTapHasd Mogenb aTtoma. [loctynatel bopa. W3nydeHne u nornoLlieHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
CrnekTpoB. CMeKTP YPOBHEN 3Heprum atoMa BOA0OPOLa.

BonHoBble cBolcTBa YacTul,. BonHbl ge bpoiing. KopnycKynspHO-BO/THOBOM
Ayannam.

CnoHTaHHOE W BbIHYXX/IEHHOE U3/yYeHme.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMEKTPa/IbHbIiA
aHanM3 (CNEeKTPOCKOM), Nasep, KBAHTOBbLIM KOMMbIOTEP.



Llemoncmpayuu

Mogesnb onbiTa Pesepdgopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnNpefeneHuW0  cocTaea
pagMoakTUBHOrO u3ny4veHms. CeoiicTBa anbha-, 6eTa-, ramma-usnyyeHus.
BnvaHve pafmMoakTUBHOCTY Ha »MBble OpraHu3mbl.

OTKpbITUE MPOTOHA M HeMTpoHa. HykNoHHas mogenb aapa [eiiseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA K  MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3ny4deHue. 3aKOH pafM0aKTUBHOIO pacnaga.

SHeprus cBA3n HYK/I0HOB B a4pe. AfepHble cuibl. JeeKT Macchl agpa.

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbId  peakTop. TepMOoAdepHbIA CUHTE3. [1pob6nemMbl U MEPCMEKTUBbI
AAEePHOM 3HEPreTUKN. DKOSIOTNYECKME acMeKTbI AAePHOM SHEPTETUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHUA N PerucTpaLmny afieMeHTapHbIX YacTuL,.

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHMYecKre yCTPOoNCTBa N MPaKTUYECKOe MpUMeHeHWe: [03UMETP, kamepa
BunbCcoHa, AepHbIin peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CYETUMK NOHU3MPYIOLLMX YACTHLL.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpaumsam).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pasBuUTUA aCTPOHOMUN. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUEHMe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3Abl, MJaHETbI, UX BUAMMOE
[IBUXKEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTUMBHOCTb. WCTOUHMK 3Heprum ConHua W 3BE3fa,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrekTpasibHbIi Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NS 3BE3[ [/TaBHOW MOCNef0BaTe/IbHOCTN. BHYTpeHHee CTpoeHume



3BE34. CoBpeMeHHble NPeACTaBIeHNs 0 NPOUCXOXAeHUN 1 3Bonoumm ConHua n
3BE3[,. JTanbl XXU3HN 3BE3M.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
[ManakTuke. Tunbl ranakTukK. Pagnoranaktmkyi U Keasapbl. YEpHbIE AbIpbl B A4pax
raNakTuK.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMNO/b30BaHNEM KOMMbHOTEPHbIX
MPUIOXKEHNIA ANA onpeaeneHns NoNoXKeHNs HEOGECHbIX 0ObEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHble co3Be3ama CeBepHOro nonyLuapusa u apkue 3Besfpbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM WM acTPOHOMWUM B 3KOHOMWYECKOW, TEXHOJIOTMYECKOWA,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hOpMMPOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
(hM3MYECKON KapTWHbI MUpa B 00LLEM PSAY COBPEMEHHbIX eCTeCTBEHHO-HAYUHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexknpeaMeTHbIe CBA3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
6MOI0TUKN, XUMKK, Teorpatumn 1 TEXHOIOTNMN,

Mescnpeomemnvie nonsmus, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: pPeWeHNe CUCTEMbl YpPaBHEHWI, TPUITOHOMETPUYECKME
(PYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKKW MNoA06US TpeyrosibHNKOB,
onpeneneHne Naowaan NI1ocKuxX uryp n o6bvema Ten.

Buonocusn: 3NeKTPUYECKME SABMIEHUS B XXMBOW Npupoge, KosnebaTtesibHble
ABWKEHUS B XXMBOI NpUpofe, ONTUYECKME ABMIEHUS B XXMBOW Npupofe, AencTeue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumus: CTPOEHNE aTOMOB U MOJMIEKY/, KPUCTa/IIMYeCKas CTPYKTypa TBEPAbIX
TeN, MexXaHu3Mbl 006pa3oBaHMsi KPUCT/IIMYECKOW PELUETKM, CheKTpasbHbIi
aHanns.



l'eocpagpus: MarHUTHble noMOCca  3eMAn, 3a1eXW  MArHUTHbIX  PYA,
(hoTOCHEMKA 3eMHOM NMOBEPXHOCTK, MPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABuUraTeslb, UHAYKUWNOHHAA Meyb, pajap, PasvonpuémMHUK, Tenesu3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHve y4yebHOro npeamera «®Pusnka» Ha YPOBHE CpeAHero 06LLero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEeUNTb AOCTUXKEHWNE CNeayHoLnX
NMYHOCTHBbIX, MeTanpeAMETHbIX U NPeAMETHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB.

JINYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHbIE pe3y/bTaTbl 0CBOEHUS Y4eOHOro npegmeta «Pu3nka» JOMHKHbI
OTpaxaTb [OTOBHOCTb W  CMOCOBGHOCTb  OOy4atoLMXCcA PYKOBOACTBOBATHCH
COOPMMPOBAHHOM BHYTPEHHE MO3ULMeld JIMYHOCTKN, CUCTEMOWA LEeHHOCTHbIX
OpVEHTAUM,  MO3UTMBHBLIX  BHYTPEHHUX  YOEXAEHWW,  COOTBETCTBYHOLLMX
TPaANLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LecTBa, paclUMpeHne >XM3HEHHOrO
OnbITa W OMbITa AeATe/IbHOCTY B NPOLIECCE peasin3alm OCHOBHBIX Harpas/ieHWI
BOCMMTATe/IbHOWN AeATeNbHOCTI, B TOM YMC/Ie B HACTU:

1) rpasKaaHCKOro BOCIMTAHUA:

CPOPMMPOBAHHOCTb MPaXKAAHCKON NO31LMK 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUMIACKOro 06LLeCTBa;

MNPUHATUE  TPaAULMOHHBLIX  OOLLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTNYECKNX LEeHHOCTEN;

FOTOBHOCTb BECTWM COBMECTHYIO [eATeIbHOCTb B MHTEpecax rpaxaaHCKoro
06LLeCcTBa, y4acTBOBaTb B CaMOynpas/ieHUn B 06pa3oBaTe/ibHOM OpraHu3auuu;

YMeHMe B3aMMOZeCTBOBaTb C COLMa/IbHBIMU MHCTUTYTaMu B COOTBETCTBUN C
NX DYHKUUAMMN U HA3HAYEHVEM;

FOTOBHOCTb K N'yMaHWUTapHO 1 BOIOHTEPCKOW AeATeNbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

ChopMMPOBAHHOCTb POCCUIACKOIA rpaXk4aHCKoi NAEHTUYHOCTH,
naTproTm3Ma;

LLEHHOCTHOE OTHOLUEHME K FOCyAapCTBEHHbIM CUMBOJAM, [LOCTUXXKEHUAM
POCCUIACKNX YYEHBIX B 061aCTW PU3MKMN U TEXHUKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

CHOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMA, 3TUYECKOr0 NOBEAEHNS;



CMOCOOHOCTb OLEHMBATL CUTYaUMIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPUEHTUPYSACL Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTW, B TOM 4uC/Ee B
AEATeNIbHOCTU YUYEHOTO;

0CO3HaHWe NMYHOrO0 BK/1aJa B MOCTPOEHME YCTONYMBOrO Oy ayLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOLLEHWE K MUPY, BK/KOYas 3CTETUKY HAyYHOro TBOPYECTBa,
NpUCyLLEro (oM3nMYeckom Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEPEC K pa3MyHbIM cdepam NpodeccuoHanbHON AeATeNbHOCTN, B TOM
ymce CBsI3aHHbIM C (PU3NKOM U TEXHUKOIR, YMeHWE COBEpPLLATb 0CO3HaHHbIN BbIGOP
OyayLuen Npodeccnn U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE NaHbI;

FOTOBHOCTb M CMOCOBGHOCTL K 06pa3oBaHMio 1 camoobpa3oBaHUIo B 06/1aCTy
(131K Ha MPOTSHKEHNN BCEW XKN3HMW;

6) 3K0JI0rH4eCcKOro BOCIIUTAHHUS:

CPOPMMPOBAHHOCTb  3KOMOMMYECKOW Ky/bTYpbl, 0OCO3HaHWe [106a/IbHOro
XapaKTepa 3K0N0rMyeckmx npobnem;

NNaHNMPOBaHWE N OCYLLLECTBEHME AENCTBUIA B OKPYXKALOLLLEN Cpeae Ha OCHOBE
3HaHWS LieNei yCTONYMBOro Pa3BMTUSA Ye/IOBEYECTBa;

paclUMpeHne OMbiTa AeATeNbHOCTM 3KOMIOMMYECKO HanpaBneHHOCTU Ha
OCHOBE VMEKLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTU HAYYHOTI'O MO3HAHUA

ChOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO pPa3BUTUA (HN3NUECKOW HayKMW;

OCO3HaHWe LEHHOCTM Hay4HOW [AesaTeNlbHOCTU, TFOTOBHOCTb B MpoLecce
M3yyeHus  U3NKN  OCYLLECTBNSATb  MPOEKTHYKD U UCCNeAoBaTeNbCKyHo
AeATeNIbHOCTb MHAMBUAYANbHO 1 B rpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIEe AeiicTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITeNlbHO  (POPMYNMpOBaTb M aKTyaiusmMpoBaTb  Npobnemy,
paccMaTpuBaTb ee BCECTOPOHHE,
onpeaensaTb Uenn [esTeNbHOCTW, 3afaBaTb NapameTpbl U KPUTEPUM KX
[OCTUXKEHWS;
BbIABNATL  3aKOHOMEPHOCTU W MPOTUBOPEYMss B  paccMaTpuBaeMblX
(PM3NYECKMX ABMEHUSAX;
paspabartbiBaTb MaH peLleHns npob6semMbl ¢ YYETOM aHa/M3a UMeRLLMXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;



BHOCUTb KOPPEKTUBbI B A€ATENIbHOCTb, OLIEHMBATL COOTBETCTBUE Pe3y/bTaToB
LIeN1siM, OLIeHMBAaTb PUCKM NOCNEACTBU AeATeNIbHOCTY;

KOOPAUHMPOBaTb U BbIMNOMHATL  paboTy B YC/OBUAX  PeasibHOro,
BUPTYa/IbHOr0 ¥ KOMBUHMPOBAHHOIO B3aMMOJECTBUS;

pa3BMBaTb KpeaTUBHOE MbILLIEHNE NPU PELLEHUM XXMU3HEHHbIX NMPO6/ieM.
ba3oBbIe HCCICA0BaATCIbCKHUEC l[eﬁCTBHﬂ:

BfafeTb Hay4yHOW TEPMUHOMOTMEN, K/HOYEBLIMU MOHATUAMUM M MeTodaMu
(hPM3MYECKOI HayKW;

B/1afleTb HaBblKaMKN y4ebHO-MCCNe0BaTeIbCKOM U NPOEKTHOW AeATe/IbHOCTY
B 061acTV (OM3NKKN, CMOCOOHOCTLIO N TOTOBHOCTHIO K CAMOCTOSATE/IbHOMY MOWCKY
MeTO[O0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/0B MO3HaHNS;

BMafleTb BUAAMW [eATeNbHOCTM MO MOJlyYEHUIO HOBOIO 3HaHUS, €ero
WHTepnpeTaymun, npeobpasoBaHN0 W MPUMEHEHUIO B Pa3/IMYHbIX YYebHbIX
CUTYyauusx, B TOM YKC/e Npy Co3haHMKN y4ebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISABNATb MPUYNHHO-C/IEACTBEHHbIE CBA3WM U aKTyaln3uposaTb 3agaqy,
BblABUraTb rMMNOTe3y eé peLleHusi, HaXOoAWUTb aprymeHTbl ANA [0KasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLeHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPelleHns 3afayn  pesysnbTathl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 006pa3oBaTe/lbHOM
[eATeNIbHOCTU, B TOM YKC/e NPU N3yYeHUN (DU3KKMK;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHDIN OMbIT;

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

YMETb MHTErpmMpoBaTh 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUIraTb HOBbIE MAeW, Npefnaratb OPUrnMHasIbHbIE NOAXOAbI U PELLEHUS;

CTaBUTb NPO6eMbI U 3afa4m, LOMYCKatoLLMe a/lbTepHATUBHbIE PeLLeHNs.

Pa6ora ¢ unpopmaunmeii:

BfafeTb HaBblKaMu MOyYEHUS MHGOPMaLMA (IU3NYECKOro COAepXKaHus Y3
MCTOYHMKOB pasHbIX TWUMOB, CaMOCTOATE/IbHO OCYLLECTBAATb MOWUCK, aHans,
cucTeMaTM3auMio M UHTEPrpeTaumio MHGopMauMi pPasiMyHbiX BULOB M (HOPM
NpefcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNN;

MCMOoMb30BaTb  CPeAcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHO/OMMI B PeLleHnN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX U OpPraHmn3aumMoHHbIX
3aga4y C Co6MOAeHNEM TpPeboBaHUA 3PrOHOMUKK, TEXHUKM 6e30MacHoOCTH,



FUTMEHbI, PECYPCOCOEPEXEHUS,, MPaBOBbIX W 3TUYECKMX  HOPM, HOPM
NH(OPMaLMOHHOK 6€30MacHOCTH;

co3faBaTb TEKCTbl (PU3NYECKOr0o COAEPXKaHWS B Pa3NYHbIX (opmaTtax C
YUYETOM Ha3HayYeHMst MHOPMaLK 1 LieNeBoli ayanuTopun, Bblompas ONTUMabHYHO
(hopmy npeacTaBneHMs 1 BU3yanmn3aLmm.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIe 1eHCTBUS:

OCYLLECTBNATL  OOLUEHME Ha YpoKax (M3MKM U BO  BHE-YPOUHOM
[eATe/IbHOCTY;

pacnosHaBaTb  MPEeANOCbIIKM  KOHDIMKTHBIX — CUTyauuii 1M cMmsryatb
KOH(NKTBI;

Pa3BEPHYTO W IOrTMYHO M3MaraTtb CBOK) TOYKY 3PEHMS C WCMO/b30BaHWUEM
A3bIKOBbIX CPeLCTB;

MOHMMaTb M UCMOMb30BaTb MPENMYLLLECTBA KOMaHAHON M UHAMBMAYAIbHOW
paboThl;

BbIGMpaTb TEMATUKY M METOAbl COBMECTHbIX [AEACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpUHUMaTb  Len  COBMECTHOM  [eATeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsATb MnaH AelCTBUN,
pacnpegensite ponv C YYETOM MHEHMIA Y4aCTHWMKOB, 06CYKAaTb pe3y/nbTaThbl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa W KaX4oro yyacTHWKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npegnaraTb HOBble MPOEKTbI, OUEHMBaTb WAEW C MO3MUUN  HOBM3HBbI,
OPUTMHANILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefeHNe B  Pas/NYHbIX
CUTYyaLmaX, NPOSBAATL TBOPYECTBO U BOOGPaXKeHUe, ObITb MHALMATUBHbLIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYIO [AesATeNlbHOCTb B 061acTu
U3MKA U acTPOHOMWUW, BbISBNATL MPOGAEMbI, CTaBUTb W (HOPMYIMPOBaTb
COOCTBEHHbIE 3a7a4u;

CaMOCTOSTE/IbHO COCTaB/ATb MaH PeLIeHUs PACUETHBIX W KayeCTBEHHbIX
3a/ia4, NnaH BbINO/IHEHWSA NPAKTUYECKOW paboTbl C YUETOM MMEIOLLMXCA PeCYPCOoB,
COOCTBEHHbIX BO3MOXKHOCTEN U NPeAnoYTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLuMpsATL paMKy y4ebHOro npeameTa Ha OCHOBE /IMYHBIX MPeANOYTEHWIA;

[enatb 0CO3HaHHbIA BbLIGOP, aprymeHTUpoBaTb ero, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a PELLEHNE;



OLeHNBaTb NPUOOPETEHHLIN OMbIT;

Cnoco6CcTBOBaTb (POPMMUPOBAHWIO W MPOSABAEHUIO 3pyAMuMK B 061actu
(131KK, NOCTOSHHO MOBbILLATHL CBOW 06pa30BaTe/IbHbIN U KYNbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, 3MOHI/IOHaJIbeII71 HHTCJJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [EATENbHOCTD,
OLeHMBaTb COOTBETCTBME Pe3y/bTaToB LiENsAM,;

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peieKCM  KaK  OCO3HaHWS
COBepLIaeMbIX [AEACTBUA W  MbIC/IUTENbHBLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWiA;

MCNONb30BaTh MPUEMbI pedrieKCun A1 OLEHKN CUTyauuu, Bbl6opa BEPHOI0
peLLeHNs;

YMEeTb OLEHMBaTb PUCKM M CBOEBPEMEHHO MPUHUMATb PELUEHUS MO KX
CHVKEHWIO;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrmx npv aHamse pesy/bTaToB
AeATeNIbHOCTY;

NpYHUMaTb cebsl, NOHMMas CBOM HeAOCTaTKM U AOCTOMHCTBA,;

NPUHMMaTb MOTMBbLI WM aprymeHTbl APYrnx nNpu aHaamse pesy/bTaToB
[eATeIbHOCTY;

Mpu3HaBaTb CBOE NPaBo M NPaBo APYrvX Ha OLLUNOKN.

B npouecce AOCTMXKEHUA NNYHOCTHBLIX PE3Yy/bTaTOB OCBOEHWS MPOrpaMMbl
No (u3MKe ANs YPOBHA cpedHero o6ulero o06pa3oBaHus Yy 00yYatoLLMXCS
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonararoLmii
ChOpMMPOBaAHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLWero cnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOsIHVE, BUAETb HamnpaBieHNs pa3BMTNA COGCTBEHHOW 3MOLMOHaIbHON Cdepbl,
ObITb YBEPEHHbIM B CEO6E;

CaMOopery/iMpoBaHuns, BK/IHOYAIOLLEr0 CaMOKOHTPO/b, YMEHWe MpPUHMMATb
OTBETCTBEHHOCTb 3a CBOE MOBefAeHWe, CMOCOOGHOCTb  afanTUpoBaThbCA K
3MOLMOHaNbHBIM N3MEHEHUAM M NPOSBAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMW, BKIOYAKOLLEN CTPEMIEHNE K AOCTUXKEHMIO LIENN W
ycnexy, ONTMMU3M, WHWUMATMBHOCTb, YMEHMe [AeNCTBOBaTb MCXOAA W3 CBOUX
BO3MOXXHOCTEW;

aMnaTnK, BK/IKOYatoLLel CrnocobHOCTb NOHMMATL 3MOLMOHA/IbHOE COCTOSHME
APYIUX, Y4unUTbIBaTb €ro NPV  OCYWECTBMNEHMN OOLIEHMS,, CMOCOOHOCTb K
COYYBCTBMIO U COMEPEXMBAHUIO;

CoLManbHbIX HaBbIKOB, BK/IHOUaOLMX CMOCOOHOCTb BbICTPanBaTb OTHOLLEHNS
C APYrUmMu NoabMu, 3a60TUTLCA, NPOSABATL MHTEPEC N pa3peLLaTb KOH(INKTI.

IHNPEAMETHBIE PE3YJIBTATBI



K KoHuy o06y4yeHusi B 10 kiaacce NpeaMeETHble pPe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuYMepax pPofib M MEecTo (IM3MKM B (POPMUPOBaHMK
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOJIOMNiA, B NPaKTUYECKOIN AeATENIbHOCTM NHOAEN;

YUMTbIBaTb TPaHuLUbl MPUMEHEHWUA U3YYEHHbIX (QU3NYECKUX MOLENeN:
martepvanibHaa TouKa, NHepLnanbHas cucteMa oTcUéTa, abContoTHO TBEPAOE TeNo,
naeanbHbIA ras, MoAeNn CTPOEHUSA ras3oB, XXMUAKOCTEN U TBEPALIX TeN, TOUEUHbIN
ANIEKTPUYECKINIA 3apag, NPU peLleHnn PrU3nYecKnx 3agay;

pacno3HaBaTb (m3nyeckme sBneHns (NPOLEeCcChbl) U 06BACHATL X HA OCHOBE
3aKOHOB MeXaHWKMW, MOMEKY/SIPHO-KMHETUYECKOW TeopuM CTPOEHWS BeLLEecTBa U
3NEKTPOAUHAMUKKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  NPSMOMHENHOe
[BWKeHVe, CBOOOAHOE NafeHVe Ten, [ABWKEHWe MO OKPYXXHOCTWU, WHEepUMS,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUE XUAKOCTEN
N TBEPABIX TeN, N3MEHEHME 06bEMA TeN MPY HarpeBaHUM (OXNaXAeHWUK), TEMN0BOE
paBHOBECWE, MCNapeHue, KOHAeHcauus, nnaaBfeHne, KpUCTanm3aums, KUMEHWe,
BIAXXHOCTb BO3/yXa, MOBbILLEHVE AaB/IEHNS ra3a Npy ero HarpeBaHnn B 3aKPbITOM
cocyde, CBfA3b MeXAy MapamMeTpamy COCTOSHMS ra3a B M30npoLeccax,
3NleKTpm3aumsa Tes, B3aMMOencTBue 3apaoB;

ONUCbIBaTb MeXaHWYECKOe ABWKEHWME, UCMONb3ys (U3NYECKUE BENUUUHDI;
KoopauHata, nyTb, MepeMeLleHre, CKOPOCTb, YCKOPeHWe, macca Tena, Cuna,
MUMMYNbC Tena, KMHEeTUYeCKas 3Heprus, noTeHuuasibHas 3Heprus, MexaHu4yeckas
paboTa, MexaHW4yecKas MOLLHOCTb; MPU OMMUCaHWM NPaBU/IbHO TPaKTOBaTb
(PM3NYECKUIA CMBICT UCMO/Mb3YEMbIX BEIMUYMH, WX O0O03HAYEHUS WU eAVMHULbI,
Haxo4nTb (HOPMY/bl, CBA3bIBAIOLLME AaHHYH (PU3NYECKYHO BENUUUHY C APYTUMU
BEIMYMHAMU;

ONUCbIBaTb M3yYeHHble Ten/oBble CBOWCTBA Te/l W TEN/oBble SABNEHMS,
MCNonb3ys (M3MYecKue BeNMUMHLI: AaBfieHVe rasa, Temrnepatypa, CpeaHss
KMHETUYECKas 3HEPrs XaOTUYECKOro ABWKEHWUS MONEKYN, CpeAHEKBaapaTUyHas
CKOPOCTb MONEKYN, KONMYECTBO TEM/OTbl, BHYTPEHHSS 3Heprus, pabota rasa,
KO3(hULMEHT MOME3HOro AeWCTBUA TEMNA0BOro ABWUraTens; Mpyv  OnmMcaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BENUYUH, WX
0603Ha4YeHNs W  efUHWLbI, Haxo4uTb (OPMYysbl, CBSi3blBAlOLIME  [AHHYIO
(h13nYEeCKyHo BEIMUMHY C APYTUMW BENIMYMHAM;

OMUCbIBaTb M3YUYeHHbIE 3NEKTPMUYECKIME CBONCTBA BELLECTBA M 3NIEKTPUYECKME
ABNeHnst (NpoLecchl), UCNob3ya (U3MYECKMe BeNMUMHbI: SNEKTPUYECKUIA 3apsf,
3/IEKTPMYECKOE NOJe, HaNPsHXKEHHOCTb MONsA, NOTEHUMaN, PasHOCTb NOTEHLNAsIOB;
MNpyv OMUCaHWU MpPaBWU/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOMb3YEMbIX



BE/IMYMH, UX 0603HAYEHWS W eaMHMUbI, YKasblBaTb (POPMY/bl, CBA3bIBatOLLME
AAaHHYIO (BM3NYECKYIO BENIMUMNHY C APYTMMU BENNYNUHAMMU;

aHa/IM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUS, UCMOMb3ya (PU3NYECKUe
3aKOHbI N MPUHUNNGI: 3aKOH BCeMUPHOro TaroteHus, |, Il n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHUs MexXaHWYeCKON 3Hepruu, 3akKOH COXpaHeHUs KMMNY/bCa,
NPUHUMN  CYNnepnosvumMnm cua, NPUHLMN PaBHOMPaBUA MHEPUMaIbHbIX CUCTEM
OTCYETA, MOJIEKYNIAPHO-KUHETUYECKYHO TEOpUK0 CTPOEHMSI BeLLecTBa, rasoBble
3aKOHbI, CBA3b CpefHeil KMHETUYECKON SHEPTrUN TEMIOBOIO ABVKEHWUA MOMEKYS C
abCo/MOTHOM TeMNepaTypou, NepBblil 3aKOH TePMOAMHAMUKN, 3aKOH COXPaHeHWS
3NIEKTPUYECKOTO 3apsfa, 3akoH KynoHa, npy 3TOM  pa3/inMyaTb  CHI0BECHYHO
(hopMyNMPOBKY 3aKOHa, ero mMaTteMaTU4Yeckoe BbIpaXXeHWe U YCnoBus (rpaHuupbl,
06nacTu) NPUMEHNUMOCTU;

OObACHATb  OCHOBHblE  MPUHUWMbI  JEACTBMS  MaluWH, Npubopos w
TEXHUYECKMNX YCTPOICTB; pa3/fimyaTtb YCN0BMS MX 6e30MacHOro Mcnosib3oBaHus B
MOBCEAHEBHOW XXN3HM;

BbINO/HATL 3KCMEPUMEHTbI MO  WCCNEA0BaHMIO (DU3NYECKUX SIBNEHUIA U
MPOLECCOB C WCMO/Mb30BaHMEM MPAMbIX WM KOCBEHHbIX W3MEPEHWI, Npu 3TOM
(hopMynmpoBatb npobnemy/3agadyy W TUNOTE3y YYEOHOro IKCMepUMEHTa,
cobupaTb YCTaHOBKY W3 Mpef/ioKeHHOro 060pyaoBaHUs, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BblOUpaTb ONTUMa/IbHBIA CMOCOO M3MEPeHUs U UCMOMb30BaTb WM3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN U3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  BEIMYMHAMKU €
MCNONb30BAHNEM MPAMbIX W3MEPEHWIA, NPWU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (OU3NYECKUX BEIMYMH B
BuAe Tabnuu 1 rpadMkoB., fenatb BbIBOAbI MO pe3ynbTaTam UcciefoBaHus;

cobntogatb npasusia 6e3onacHoro Tpyda npv NpoBefeHUn UccnefoBaHnin B
paMKaxX Y4YeOHOro 3KCMnepuMeHTa, Y4eOHO-UCCNeaoBaTeNbCKON U MPOEKTHOWN
[eATeNbHOCTN C MCMNOMb30BaHWEM W3MEPUTE/NbHLIX YCTPOWCTB M 1abopaTopHOro
06opy10BaHuS;

pelaTtb pacyéTHble 3afayn C SBHO 3afaHHO (U3NYECKOn MOJENbIO,
NCMOo/b3ys (hM3MYecKme 3aKOHbI Y MPUHLMMNbLI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4a4n
BbIOVPaTb (PU3NYECKYHO MOAENb, BbIAENATb PU3NYECKME BEANYMHBI U (HOPMYIbI,
HeobXoaMmble AN €€ pelleHus, MPOBOAUTL PacyéTbl U OLEHMBATb PeaslbHOCTb
MO/TY4EHHOT 0 3HaYEHNS (DU3NYECKOW BEIMYMHBI;

pelaTb KayecTBEHHbIe 3a/layuu: BbICTPamMBaTb IOrMYeCKy HENMPOTUBOPEUNBYHO
LIENOYKY pPacCy>KAeHUn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(msnyeckmne SBNEHUS;



MCMonb3oBaTb  MPW  PEeLeHUn  Y4ebHbIX  3aja4  COBPEMEHHbIe
NH(OPMaLMOHHbIE TEXHOMOMMKN NS MOUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N NpeAcTaBneHNs y4ebHOM N HayYHO-NONYNAPHON MHGopMaLuK, NOMYyYEHHON 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

MPYBOAMTL NPUMEPBI BKIaAa POCCUNCKUX U 3apyOeXHbIX YHEHBIX-PU3NKOB B
pasBUTME HayKKW, OOBACHEHWE MNPOLECCOB OKPY)XKAKOLWEro mupa, B pasBUTHE
TEXHWUKW N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (hU3UKEe B MOBCEAHEBHOW XXM3HW
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHnn ¢ npnuéopaMm U TEXHNUYECKUMU
YCTPONCTBaMW, AJ19 COXPAHEHUS 3[40P0BbA U COOMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEEHNS B OKPYXKatoLLEN Cpefe;

paboTaTtb B rpynne C BbINO/HEHNEM pPa3/IMYHbIX COLMaNbHbIX POSe,
MNNaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN 1
M1aHMPOoBaTb AeATeNIbHOCTb B HECTAHAAPTHbLIX CUTyauusX, afeKBaTHO OLEeHMBaTb
BKNaf, KaX40ro U3 y4aCTHUKOB IPyrbl B PeLLeHre paccMaTpuBaemoin npobemsl.

K KoHuy 06y4yeHusi B 11 kiaacce NPeAMETHble Pe3y/bTaTbl Ha 6a30BOM
YPOBHe A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib M MEecTo (JM3MKM B (POPMMPOBaHMK
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOTNiA, B MPAKTUYECKON AeATeNbHOCTU NtOAeN, LIeNOCTHOCTb U eAMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb TpaHuUbl MPUMEHEHUS U3YYEHHbIX (QU3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsf, NyY CBETa, TOYEUHbIN UCTOUHUK CBETa, AepHas
MOZe/lb aToMa, HYK/IOHHas MOfe/lb aTOMHOIO ffpa Mpu pelleHnn (r3nyeckmx
3aau;

pacno3HaBatb msnyeckme sBneHns (MpPoLecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (DPU3UKW: 3/1EKTPUYECKas NPOBOAVMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLEeNCTBuMe
MarHWTOB, 93M1eKTPOMAarHuTHast WHAYKUUS, AEACTBME MarHUTHOrO MoNs  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsj, 3MEKTPOMarHUTHbIE KOnebaHus U
BO/HbI, MPAMO/IMHEHOE pPacnpoCTpaHeHWe CBeTa, OTPaXeHue, MpPeoM/eHNe,
NHTep(epeHUns, AugpakymMs 1 nonspusaums  CBeTa, AMCNEepcUs  CBETa,
(hoToaNeKTPMYUECKNIA 3pdeKT (hoTOIPMEKT), CBETOBOE [AaBNEHNE, BOSHUKHOBEHWE
NMHENYaToro CrekTpa aromMa BOAOPOAa, ecCTeCTBEHHas W MCKYCCTBEHHas
PaAN0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBONCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
OMTUYECKME,  3MEKTPUYECKYID  MPOBOAMMOCTb  Pas3/IMYHbIX  Cpeq) W
3/IeKTPOMarHuTHble ABMEHNs (NPOLECChl), MCMOMb3ysa (U3NYECKME BENNYUHDI:
ANEKTPUYECKNIA 3apsaf, cuia TOKa, 3/IEKTPUYECKOe HanpshkeHue, 3NeKTpU4eckoe



COMpPOTUB/IEHNE, PA3HOCTb MOTEHLMAIOB, 3MEKTPOABMXKYLLAA Cunia, paboTa TOKa,
NHAYKUUS MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTYLLKW, 3HEPrus 3MeKTPUYECKOro M MarHUTHOrO MOnen, nepuofd M 4acTtoTa
KonebaHnin B KonebaTe/lbHOM KOHTYpe, 3apsf W cuna ToKa B npolecce
rapMOHUYECKUX  3/IEKTPOMArHUTHbIX KOMebaHui, (OKYCHOe pacCcTosiHMe WU
ONTUYECKass CuMa NMH3bl, NPU OMUCaHWW MPaBUILHO TPAKTOBaTb (PU3NYECKMIA
CMbIC/T WCMOMb3YEMbIX BEMYMH, WX 0003HAYeHUS U eAnHWULbI, YKa3blBaTb
(hopMynbl, CBSA3bIBAIOLLME  [JaHHYK  (PU3NYECKYIHD BEIMYMHY C  APYTrMMM
Be/IMUMHAMU;

OMMCbIBaTb W3YYeHHble KBaHTOBble SBMIEHUA W MPOLIECCHI, WCMO/b3yA
(hM3MYECKME BENMNUMHBI: CKOPOCTb 3MEKTPOMArHWTHbLIX BOSH, A/IMHA BOJHbI W
yacToTa CBETa, 3Heprus 1 UMNynbC (HOTOHa, Neprog nonypacnaga, SHeprus ceasn
aTOMHbIX fep, NPV OMUCaHUW MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC
NCMOMb3YEMbIX BEMUUYMH, UX 00603HAYEHUS M eAUHWULbI, YKasblBaTb (HOPMY/ibl,
CBAI3bIBAIOLLME AAHHYID (DU3MYECKYHD BEANYMHY C  APYrMMK  BENUYUMHAMMU,
BbIYNCNISATb 3HAYEHNE (OM3NYECKON BENNUNHBI;

aHanM3npoBaTb (HM3MYECKMe MPOLIECChI 1 SIBNEHUSA, UCMOMb3Ys (hU3NYecKune
3aKOHbl W NPUHUMNBL: 3aKOH OMa, 3aKOHbI MOC/ef0BaTe/lbHOr0 U NapasnenbHOro
COeAMHEHUSI MPOBOAHMKOB, 3aKOH J[Dkoyns—JleHua, 3aKOH 3MeKTPOMarHUTHOM
NHAYKUWMW, 3aKOH NPSIMO/IMHEHOMO PacnpoCTPaHEHUS CBETa, 3aKOHbI OTPAXKEHMS
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3DeKTa,
3aKOH COXPaHeHWs 3HEpPrumn, 3akOH COXPaHEHWS MMMNY/bCa, 3aKOH COXPaHEHWS
3NEKTPUYECKOr0o 3apsfa, 3aKOH COXPaHEHWs MacCcoBOro 4yucna, noctynaTbl bopa,
3aKOH pPanoaKTMBHOIO pacnaga, Npu aTOM pasnnyarb CIOBECHYIO (HOPMYINPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosus (rpaHuupbl, 0651acTw)
NPUMEHUMOCTMK;

onpefensTb HanpaBneHe BEKTOPa MHAYKLMN MarHUTHOroO Nons NpoOBOAHMKA
C TOKOM, CU/bl AmMniepa 1 cunbl JTopeHua;

CTPOUTb W OMUCbIBaTb M306paXKeHMe, CO3JaBaemMoe M/I0CKMM  3epKasloM,
TOHKOW NINH30M;

BbIMOMHATb 3KCMEPUMEHTbI MO WCCNEA0BaHUIO (PU3NYECKMX SBMEHUA W
MPOLECCOB C WCMO/Mb30BaHMEM MPSMbIX U KOCBEHHbIX W3MEPEHWIA: NPy 3TOM
(hopMmynupoBaTb npobnemy/3agady W rUNOTE3y YYEOHOro IKCMEepPUMEHTa,
cobupaTb YCTaHOBKY W3 MpPeAnoXeHHOro 060pyAoBaHMs, NPOBOAWUTL OMNbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNSATb MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKNX BENMUNH, NPU
3TOM BbIOMPaTb ONTMMAa/bHbIA CNOCO6 M3MEPEHUS M UCMOMb30BaTb M3BECTHbIE
MEeTO/bl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;



nccnegoBaTb  3aBUCMMOCTM  (DU3MYECKMX BE/IMYMH  C  UCMO/b30BaHUEM
MNPAMbIX W3MEPEeHWIA: MNpuU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (DMKCMPOBaTb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnul, u
rpagmkoB, fienatb BbIBOAI N0 pe3ynbTaTtam UCcCefoBaHuns;

cobntogatb npasuia 6e3onacHoro Tpyaa npuv NpPoBeAeHUN NUCCNefoBaHNiA B
pamMKax Y4yebHOro 3KCMepuMeHTa, Y4ebHO-UCCNefoBaTeNbCKO U MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBIX YCTPOWCTB 1 NabopaTopHOro
obopyaoBaHus;

pelatb pacyéTHble 3afa4n C SBHO 3afaHHON (M3NYECKOn MOJENbIO,
NCNoNb3ys (PM3NYECKME 3aKOHbI U NMPUHLMNbLI, HA OCHOBE aHa/In3a YCoBua 3a4a4um
BbIOVPaTb (PU3NYECKYHO MOAESb, BbIAENATb PU3NYECKME BEMYMHBI U (HOPMYIbI,
Heo6Xo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/Ty4eHHOI 0 3HAaYeHNSA (DU3NYECKOW BEIMYMHBI;

pelaTb Ka4yecTBEHHbIe 3aayu: BbICTpamMBaTh NOrMYECKN HENPOTUBOPEYMBYHO
LIeNOYKY pacCy>XAeHWiA C Onopoil Ha WU3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU M
(hnsnyeckmne SBIEHUS;

MCNonb3oBaTb  MPW  PeLleHun  Y4yebHbIX  3afa4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMUI 1A MOUCKA, CTPYKTYPUPOBaHNSA, MHTEprpeTaLum
N NpefcTaBneHNs y4ebHOM U Hay4yHO-MONYNAPHOM UH(OPMaLMK, NONYYEHHOW U3
Pa3INUHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIMIO;

00bACHATb  MPUHUMMBLI  JEACTBMS  MalUMH, NPUOOPOB U  TEXHUYECKMX
YCTPOWCTB, pa3nimyaTtb YCNoBMS UX 6e30nacHOro MCMosb30BaHWUSA B NOBCEAHEBHOM
XW3HU;

MNPYBOAMTL NPUMEPbI BKMNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTNE HayKu, B OODBACHEHME MPOLIECCOB OKPYXKAMOLLEro Mupa, B pasBuTUE
TEXHWUKW N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (hM3MKe B MOBCEAHEBHOM YXM3HW
Ans obecrneyeHns 6e30MacHOCTM Mpu obpaLleHnn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMK, AN COXPaHEHUS 3[40POBbS M COOGMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEAEHUS B OKPY>KatoLLeli cpese;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3IMYHbIX COLMaNbHbIX POfe,
MNaHMpoBaTb paboTy rpynnbl, pauMoOHaIbHO pacnpeaensaTb 0653aHHOCTM U
M1aHMPOoBaTb AeATeNIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1a/, K&XKA0ro M3 YY4aCTHUKOB rpynmbl B PeLEeHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 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 ITIO3HAHUS
1.1 ®dur3nKa N MetTodbl HayYHOro NO3HaHNA 2 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro 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 MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHUS BELLECTBaA. 5 bubnunoteka LLOK

das3oBble nepexoapl

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



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

Toro no pasgeny

Paznen 4. QJIEKTPOJJUNHAMUKA

24

Bubnunoteka LLOK

41 SNEKTPOCTATKA 10 https://m.eds00.ru/7f41bf72
4.2 MOCTOAHHLIN 3NEKTPUYECKINIA TOK. TOKM B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarHnTHoe none. SneKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaH4ecKne 1 31eKTpoOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKre 1 3aNeKTPOMarHNTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

1 4 1
3 OTHOCUTENIbHOCTK https://m.edsoo.ru/7f41¢c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunoteka LLOK
4.1 ONEMEHTbI KBaHTOBOM ONTUKMK 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHune aToma 4 bubnunoteka 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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 Eg'fg;g:{;(;ic:/}; £41007¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSoSugouee nosropese ‘ om0 uTteLesT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
HM@pPOoBbIE
Nen/m Tema ypoka Kontposbubie IIpakTuueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 dun3nkKa — Hayka o npupoge. Hay4yHble 1 Bubnmoteka LLOK
METO/Ibl MO3HAHMA OKPY>KatoLLLero mmpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo u3nKn B (hopMUpPOBaHU
2 COBPEMEHHOW i)a YHOU K(z $VIHIE)I Mupa, B 1 bubnmoreka LIOK
P . y P Up ’ https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKOWN feaTeNbHOCTU Noaen
MexaHn4yeckoe ABUXKEHME.
OTHOCUTENBHOCTb MeXaHU4YeCcKoro bnbnmoteka LLOK
3 1
[ABWXKeHus. NepemelLieHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue
4 PaBHOMepPHOE NPSMOIMHENHOE [ABUXXEHME 1 bubnmoreka LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE NPAMOSIMHEHOE 1 Bbubnnoteka LIOK
[BUXeHne https://m.edsoo.ru/ff0c372e
6 CB060AHOe NnajieHne. Y CcKopeHue 1 Bubnmoteka LLOK
cBOOOAHOr0 NageHus https://m.edsoo.ru/ff0c39cc
7 KpusonuHeiHoe ABMXeHWe. [ BMKeHNe 1 bubnnoteka LIOK
MaTepuanbHON TOUKM MO OKPY>XXHOCTM https://m.edsoo.ru/ff0c3ada
MprHUMN oTHoCcKUTENbHOCTU ["anunnes.
8 WHepumanbHble cuctembl oTcueTa. Mepsblit 1 bubnmoreka LIOK
Pu ep https://m.edsoo.ru/ff0c3be8
3aKOH HbloTOHa
9 Macca Tena. Cuna. MNpuHUun cynepnosnunm 1 bubnunoteka LIOK



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

cun. BTopoit 3akoH HbloToHa A1
maTepuasbHON TOUKM

https://m.edsoo.ru/ffOc3be8

TpeTuii 3aKoH HblOTOHA 419 MaTepuaibHbIX

bubnunoteka LIOK

10
TOYeK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMMPHOro TAroTeHns. Cuna Bubnnoreka LIOK
11
TAXKECTU. [NepBas KOCMUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubnmoteka LLOK
12 Cwuna ynpyroctu. 3akoH N'yka. Bec Tena
yney y https://m.edsoo.ru/ff0c3e18
Cwuna TpeHus. KoaguumeHT TpeHua. Cuna
13 con OTzBI'IEHVIﬂ n (*1)/|¢) BLIEI)KEHVII/? TenaB bubnmoteka LIOK
P P A https://m.eds00.ru/ffOc376
XWLKOCTU UNu rase
MocTynartensHoe 1 BpaLyaTesibHoe
14 [BVXeHMe abCoNtoTHO TBEPLOrO Tesa. Bbubnnoteka LIOK
MoOMeHT cunbl. [11e40 chnbl. Y Cnosus https://m.edsoo.ru/ff0c41a6
paBHOBecus TBEPAOro Tena
MIMnynbc matepranbHON TOUKKN, CUCTEMbI
15 maTepuaibHbIX ToYekK. IMNynbC Cusbl. Bubnmoteka LIOK
3aKOoH coxpaHeHusa nMmnysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
LBUXeHne
PaboTa 1 MOLLHOCTb cU/ibl. KUHeTUYecKas
16 3Heprus MaTz4 NanbHOW TOYKK. Teopema 06 bubnmoreka LIOK
P P . P https://m.eds00.ru/ff0c4502
N3MEHEHUN KUHETUYECKOW 3HEpPrun
MoTeHumanbHas sHeprus. MNoteHynansHas
17 3Heprusa ynpyro aeopM1MpoBaHHOM Bubnmoteka LLOK
NPY>XWHbI. MNMoTeHUnanbHasa aHeprua Tena https://m.edsoo.ru/ffOc461a
BOM3M NOBEPXHOCTM 3eMn
18 lMoTeHUManbHbIe U HENOTEHLMA/IbHBIE CUMbI. Bubnmoteka LLOK

CBs3b pa60TbI HenoTeHUWasIbHbIX CAJT C

https://m.edsoo.ru/ff0c478c



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
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

N3MEHEHNEM MEXaHNYECKOM JHEeprnn
CUCTEMbI Te/l. 3aKOH COXPaHeHns
MeXaHNYeCKOoM IHEPTnn

19

JNabopaTtopHasi pa6oTa «MccnegoBaHue
CBSI31 paboThl CU/bI C USMEHEHWEM
MEXaHWYECKOI SHEPrumM Tena Ha npumepe
PACTSHKEHWS PE3MHOBOTO XryTa»

20

21

22

KoHTposbHas paboTa rno Teme
«KunHematuka. JuHamuka. 3akoHb!
COXpaHeHUs B MeXaHUKe»

OCHOBHbIe MOI0XeHUS MOMEKYNAPHO-
KWHETMYEeCKoi Teopun. BpoyHoBCKoe
LBvKeHve. Onddysns

XapakTep ABVXEHWNSA 1 B3aUMOLECTBIUSA
yacTu, BeLLecTa. Mogenn CTPOeHNS rasos,
XWAKOCTEN 1 TBEPAbIX Ten

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

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

23

Macca monekyn. KonmyecTtso BeLLECTBa.
lMocToAHHaa Asoragpo

24

25

Tennosoe paBHOBecKe. TemnepaTypa 1 eé
n3mepeHue. LLikana Temnepatyp Llenscusa

MpeanbHbIi ra3 B MKT. OCHOBHOE
ypaBHeHne MKT

bnbnmoteka LLIOK
https://m.edsoo.ru/ffOc4fde

26

ABCOMOTHasA TeMnepaTypa Kak Mepa
CpefHei KMHETUYECKOW 3HEPT N ABMXKEHNA
MOJIEKYN. Y paBHeHne MeHpeneesa-
KnaneipoHa

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c511e

27

3aKoH [lanbToHa. ["a30Bble 3aKOHbI

28

JabopaTopHas paboTa «MccnegoBaHme



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

3aBMCMMOCTM MEXAY napaMeTpamu
COCTOSHWS Pa3peXKeHHOro rasa»

M3onpouecchbl B UaeasibHOM rase n ux

bubnunoteka LIOK

29 rpamyeckoe npescTaBneHune https://m.edsoo.ru/ff0c570e
BHYTpeHHSS 3Heprus TepMoanHaMMUYeCKOoi
30 CUCTEMbI U CMIOCOOLI €€ N3MEHEHNS. Bubnmoteka LIOK
Konnyectso TennoTbl 1 paboTa. BHYTpeHHsS https://m.edsoo.ru/ff0c5952
3Heprus oHOaToOMHOro UAeanbLHOro rasa
bubnunoteka LIOK
31 Biap! Tennonepesasy https://m.edsoo.ru/ff0c5c36
Y penbHas TenoéMKOCTb BelLecTBa.
32 KonnyecTBo TennoTbl Npu Tenaonepegaye. bubnmoteka LIOK
. https://m.edsoo.ru/ff0c5c36
AanabaTHbIin npouecc
33 [MepBblIii 32aKOH TEPMOAMHAMUKM U €ro Bbubnnoteka LIOK
NPUMEHeHne K nsonpoweccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTMOCTb NPOLIECCOB B NPUPOAE. Bubnmoteka LLOK
BTopoli 3aKOH TepMOAMHAMUKM https://m.edsoo.ru/ff0c6230
35 MpuHumn gerictena n KM tennosoi Bubnmoteka LLOK
MaLUVHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo v ero K,
37 JKonorunyeckme npobaemMol
TEen03HepreTnKn
38 O6o6watoLmin ypok «MonekynspHas bubnnoteka LIOK
(m3nka. OCHOBbI TEPMOANHAMUNKIN https://m.eds00.ru/ff0c6938
KoHTposbHas paboTa rno Teme
39 «MonekynspHas ¢m3mka. OCHOBbI bubnmoreka LIOK
https://m.edsoo.ru/ff0c6a50
TEePMOANHAMUKN»
40 Mapoobpa3oBaHue 1 KOHAEHCaL WS, bubnunoteka LIOK



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

VicnapeHune n KnneHve

https://m.edsoo.ru/ff0c63b6

ABCONOTHAA N OTHOCUTENbHASA BNaXKHOCTb

bubnunoteka LIOK

41 o
BO34yxa. HacblLLeHHbIV nap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpuctannnyeckume un
amopgHble Tena. AHU30TPOMMUA CBOMCTB Bubnnoreka LIOK
42
KpUCTannoB. XKUAKne KpUCTabl. https://m.edsoo0.ru/ff0c65f0
CoBpemeHHbIe MmaTepuabl
[MnaBneHune 1 KpucTannnsauus. Y nenbHasa bubnnoteka LIOK
43
Tennota nnasneHus. Cybnmmaums https://m.edsoo.ru/ff0c6708
bubnmoteka LLOK
44 BHEHWe Tennosor H
YpagHerive Tennosoro banaca https://m.edsoo.ru/ff0c6820
45 AnekTpmsaumsa Ten. DNeKTPUYECKNI 3apsg. bubnnoteka LIOK
[lBa B1Ja 3NeKTpUYecKux 3apsagoB https://m.edsoo.ru/ff0c6bcc
[MpOBOAHVKN, AN3INEKTPUKN 1
46 ncE)n I'IAOBO HI/.?'KI/I 3aK§H COXpaHeHuns bubnmoreka LIOK
YNpoBoA i P https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaja
47 B3avmogeiicTeue 3apsaoB. 3akoH KynoHa. Bubnnoreka LIOK
TOuYeYHbI 3NeKTPUYECKNIA 3apsf https://m.edsoo.ru/ffOc6ced
HanpsXeHHOCTb 3IEKTPUYECKOT 0 NonS.
48 MprHUMN cynepno3nLmm aNeKTPUYECKNX bubmmoreka LIOK
P UU' ynep 4 ) P https://m.edsoo.ru/ffOc6df2
nonen. JINHUN HanpPsXXEHHOCTN
PaboTa cu 3n1eKTpoCcTaTU4ecKoro rnoss. Bubnmoteka LLOK
49
lNoTeHyman. PasHOCTb NOTEHLNAN0B https://m.edsoo.ru/ffOc6f00
[MpOBOAHUKN U QN3NEKTPUKN B
50 3I'IF()9KT AOCTaTI/Il—IeiKOM noFJ)1e bubnmoreka LIOK
P ) https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NpoHNLLaeMOCTb
51 DNeKTPoémMKOCTb. KoHAeHcaTop bubnmoteka LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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

52

SNeKTPOEMKOCTb NMOCKOr0 KOHAEHCaTopa.
SHeprus 3apsXKeHHOro KoHAeHcaTopa

bubnmoteka LLOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

NabopaTopHas pabota W3mepeHue
3N1eKTPOEMKOCTU KOHAeHcaTopa

MpuHUMN AeACTBUS U NPUMEHEHME
KOH/]EHCATOPOB, KOMMPOBa/IbHOTO annapara,
CTPY/HOr0 NpuHTEpa. JNeKTpocTaTMyecKas
3aLimTa. 3a3eM/eHune 3eKTPoNprGopoB

DNEeKTPUYECKUIA TOK, YCIOBUSA €ro
CyLLLeCTBOBaHMSA. MOCTOAHHbIN TOK. Cuna
ToKa. HanpskeHune. ConpoTtmeieHne. 3aKoH
Owma ans yyactka Lenmu

MocnepoBaTensHOE, NapanneNbHoe,
CMeLLaHHOe COoeAMHEHNE NPOBOAHMKOB.
NaboparopHas paboTa «3yyeHmne
CMeLLaHHOr 0 COeAMHEHNS Pe3UCTOPOB»

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOTO TOKA.
3akoH [koyna-JleHua

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 18 NOMHOM (3aMKHYTO)

3MEKTPUYECKOI Lienn. KopoTKoe 3aMblKaHue.

Nab6opatopHas paboTta «M3meperHne 34C
NCTOYHMKA TOKA M ero BHYTPEHHErO
COMPOTUBNEHNS»

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTPOHHast NPOBOAUMOCTb TBEP/bIX
METa/1/10B. 3aBMCUMOCTb COMPOTUB/EHUS
METa/I/I0B OT TeMmepaTypbl.
CBepxnpoBoANMOCTb

60

ANeKTPMYECKUiA TOK B BakyyMe. CBOICTBA



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3NEKTPOHHBIX MY4KOB

MonynpoBoAHMKM, X COGCTBEHHAS 1

61 npumecHas NpoBoAMMOCTb. CBOICTBa p—n- 1 bubmmoreka LIOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoga. MonynpoBoAHMKOBbIE NPUGOPHI
SNeKTPUYECKUIA TOK B pacTBOpax u
62 pacnsiaBax 3/1eKTPO/INTOB. 1 Bubnmoteka LIOK
DNEeKTPONUTUYECKaA Anccolmanms. https://m.edsoo.ru/ff0c82ba
AnekTponus
DNEKTPUYECKINIA TOK B rasax.
o o bubnnoteka LIOK
63 CamocToATENbHbIN U HECAMOCTOATE/bHbIN 1
https://m.edsoo.ru/ff0c84ae
paspag. MonHus. Nnasma
AneKTpryeckne NpMoopbI U YCTPORCTBA U X
64 n aKTMpquKoe n VFI)MEHSHVIG yI'I zsvma 1 bubmmoreka LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHWKW 6e30MacHOCTU
. bnbnmoteka LLOK
65 0O6006LaoLLMIA YPOK «DNIEKTPOANHAMUKA 1 https://m.edsoo.ru/ff0c88be
KoHTposbHas paboTa rno Teme
«QnekTpocTaTunka. MocTosHHbIN Bbubnnoreka LIOK
66 . 1
3NeKTPUYEeCKMn TOK. TOKU B pasINYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pe3epBHbIil ypoK. KoHTponbHas pabota no 1 Bubnmoteka LLOK
Teme 3NEKTPOANHaMUKA https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIii ypoK. O606LatoLLIMIA YPOK NO 1 Bubnmoteka LLOK
Temam 10 Knacca https://m.edsoo.ru/ff0c8f6c
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
o Tema ypoka Koutpoabusie IIpakTHyeckue Aara unpponbie
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypeni

[MOCTOSAHHbIE MarHUTbI U X

1 B3ammogencTeme. MarHmTHoe norse. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMKW. JTHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUMM
MarHuTHoe nosne NPOBOLHUKA C

5 ToKOM. OnbIT IpcTea. 1 Bubnnoteka LLOK
B3aumogelicTeume NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

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

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

5 LBVKYLLYHOCS 3aPSPKEHHYHO YacTuLyy. 1 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
3NeKTpoOMarHuTHas MHAYKLMS. MoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKUMW. 3aKOH 3/1eKTPOMarH1THOA



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

NHAYKLMK Dapajen

10

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOr o0 NONA KaTyLwKu ¢
TOKOM. O/IeKTPOMarH1MTHOE none

TexHnuYecKue yCTpoiicTea u nx
NPUMeHEeHMWE: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeNb,
YCKOPUTENN 3/IEMEHTaPHbIX YaCTuLL,
VHIYKLMOHHas Nevb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHMTHasA MHAYKLMSA»

bubnmnoteka LLOK
https://m.edsoo.ru/ff0cal50

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ca600

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

11

KoHTposbHas paboTa rno teme
«MarHuTHoe norne.
SneKTpOMarHMTHasA MHOYKLNSA»

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0cad58

12

CB060Hble MEXaHNYECKIME
KonebaHus. MapMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«/iccnefoBaHre 3aBMCMMOCTU
nepvoja MasibIx KonebaHuin rpysa Ha
HUTW OT 4/IMHBI HUTW N MacChbl rpysa»

14

Kone6aTenbHblil KOHTYP. CBOGOAHbIE

Bubnnoteka LLOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
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

INEKTPOMarHUTHbLIE Koneb6aHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHanorna mexay MexaHnyeckumu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprum B neaibHoOM
Konebarte/lbHOM KOHTYpe

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

16

MpencTaBneHme 0 3aTyxarLmx
KonebaHuax. BbIHY)XAeHHble
MeXaHuyecKue KonebaHus. Pe3oHaHc.
BbIHY)XXI€HHbIE 3/IEKTPOMAarHUTHbIE
KonebaHms

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbb86

17

MepemMeHHbI TOK. CUHYCOMAANbHbIN
nepemMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsXKeHns

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

TpaHcdopmarop. Mpon3BoACTBO,
nepesaya 1 noTpebneHune
3NEeKTPUYECKON SHeprum

YCTPOIACTBO 1 NPaKTUYecKoe
NPUMEHEHNE 3MEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

SKO/IOrMYECKNe PUCKM NpK
MPOU3BOACTBE 3MEKTPOIHEPTUMN.
KynbTypa 1cnonb3oBaHus
3M1EKTPO3HEPT I B NOBCEAHEBHOI
KU3HY

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



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

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepuoga. CKopocTb

Bubnmoteka LLOK

21 pacnpocTpaHeHus 1 A/MHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, X
23 CBOICTBa 1 CKOPOCTb. LLikana bubmuoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHMA. Pa3BuTre CpeacTB
cBA3n. Pagmonokaums
o5 KoHTponbHas pabota «KonebaHus u Bubnnoteka LLOK
BO/IHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHne
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TouYeuUHbI UICTOYHKMK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHune cBeTa. 3aKOoHbI
27 OTppa)KEHI/IFI cseTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B NIOCKOM 3epKasie
MpenomneHwve cseta. MNonHoe
28 BHYTPEHHee OTpaxeHue. MNpeaenbHbIn Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmnoteka LLOK
rnokasartesi NPesIoMNIeHNS CTEKTa» https://m.edsoo.ru/ff0cd67a
30 JNnH3b1. ocTpoeHme n3obpaxkeHnin B Bubnmnoteka LLOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

NnH3e. Popmyna TOHKOR NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHas paboTta

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcus ceeta. CNoxXHbIA cocTaB

32 6enoro ceeta. LBeT. J/labopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

33 WHTepdepeHyms ceeTa. Audpakums Bubnnoteka LLOK
ceeTa. AndpakumnoHHas peLléTka https://m.edsoo.ru/ffOced22
[MonepeyHOCTbL CBETOBbLIX BOJH. Bubnnoteka LLOK

34
Monapusaumsa ceeta https://m.edsoo.ru/ff0cf02e

35 OnTuryeckune NpM6OpbLI U YCTPOICTBA 1
yCnoBusa nx 6e30MacHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

36 Knaccuyeckor mexaHuku. Moctynarsl Bubnnoteka LLOK
cneumanbHon Teopun https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTU
OTHOCUTENBHOCTb OHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmoteka LIOK

https://m.edsoo.ru/ff0cfad2
LANHBI
SHeprus 1 UMNynNbC PeNaTUBUCTCKOW
38 l—IaCTFI)/ILI,bI CBﬂ3by|vlaccpb| C 3HEpPruei n bubnmotexa LIOK
' https://m.edsoo.ru/ff0cfc68
NMMYNbCOM. SHeprus nokos
KoHTponbHas paboTta «OnTuka.
N Bubnnoteka LLOK
39 OcCHOBbI crneunanbHOW Teopun

OTHOCUTENBbHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnmnoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHMe
41 qJOTsaq)(peKTa Oﬂijl AT Bubnmoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOTO3PEKTA. Y paBHEHNE
42 3I7IHLIJTeglea n(zq()poma(p(gema bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» oTtoagpekrta
[JasneHue ceeta. OnbIThl 1. H.
43 JNebepneBa. XMnyeckoe feincTene bubnmotexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTporcTea u
MpPaKkTUYecKoe NpYMeHeHue:
44
(hOoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6atapesi, CBETOAMOL,
45 PelueHuve 3a4a4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThbl
46 Pesepopaa No paccesHUIo a-4acTuy, bubmuoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAaenb aTtoMa
Bubnmnoteka LLOK
47 Moctynatbl bopa https://m.edsoo.ru/ff0dOafa
W3nyyeHve n nornoweHvie poToHOB
48 n I/I)I/'Ie exoje aTOM;uC 0 H(()bro OBHSA bubnuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha gpyron. Buabl cnekTpos
BonHoBble cBOMCTBa YacTuL,. BosHbI
o H Bubnmnoteka LLOK
49 Je bponnsa. KopnyckynspHo-

BO/IHOBOW Ayann3m. CrOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BbIHY)XXEHHOE M3/yYeHNe

50

51

52

53

54

55

OTKpbITVE PafMoaKTMBHOCTW. OMbITbl

Pesephop/a no onpeaeneHnto coctasa

pagnoaKTUBHOIO N3TyYEHNA

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BnnsHve
PafNOaKTUBHOCTU Ha XMBbIe
OpraHu3mbl

OTKpbITUE NPOTOHA U HEMTPOHA.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN N NO3UTPOHHbIN 6eTa-
pacnag. Mamma-usnyyeHue

SHeprua cBA3W HYKIOHOB B Afpe.
AnepHble peakunn. AaepHbiin
peakTop. Mpo6nembl, NepCrnekTuBsbI,
3KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKpPbITHE
no3uTpoHa. MeTofbl HabnoLeHUA 1
perncTpaLumn aneMeHTapHbIX YacTuL,
Kpyrnblii cton «®yHAameHTa bHble
B3avMogencTBua. EaNHCTBO
(hr31YeCKON KapTUHBbI M1pa»

Bup 38é3nHoro Heba. Co3se3aus,
ApKUe 3BE3[bl, M1aHETbI, UX BUAMMOE
ABuxeHne. ConHeYyHasa cuctema

bubnmnoteka LLOK
https://m.edsoo.ru/ffod0fd2

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

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0d1356

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

56

ConHue. ConHeyHaa aKTUBHOCTb.
VIcToUuHUK sHeprumn ConHua 1 38634



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

57

58

59

3BE3/bl, X OCHOBHbIE
XapaKTepPUCTUKIN. 3BE3AbI [NaBHOM
nocnegoBaTefibHoCTU. BHYTpeHHee
CTpoeHue 3Bé34. CoBpeMeHHble
npeacTaB/IeHNs O NPONUCXOXAEHUN U
agontoumm CosnHua 1 3Bé3[

MneuHbI MyTb — Hawwa ManakTuka.
MonoxkeHve n gmxeHne ConHua B
ManakTuke. ManakTMKn. YepHble
AbIpbl B A4pax ranaktmk

BceneHHas. PasberaHuve ranakTtuk.
Teopua bonbLLOro B3pbIBa.
PennkToBOE N3NyYeHNe.
MeTaranaktuka

60

61

62

63

HepeLleHHble NPo6/1eMbl aCTPOHOMMUN

KOHTpo/nbHas paboTa «3NeMeHTbI
aCTPOHOMWM N acTPO(U3NKM»

O6o6watoLLmin ypoK. Ponb (U3NKN 1
acTPOHOMUM B 3KOHOMUYECKOIA,
TEXHO/IOMMYECKOIA, COLMaIbHOW 1
3TUYECKOW chepax AesTeNbHOCTM
yesioBeka

O6o6watoLLmMin ypoK. Ponb 1 MECTO
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHe Mupa

64

O6o6LaroLmin ypok. Ponb
(hr3nyecKoi Teopmmn B JopMUPOBaHIN
NpeacTaBeHN 0 PU3NYECKONA
KapTuHe Mmpa




O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM

05 pAAY COBPEMEHHbIX eCTECTBEHHO- L
Hay4HbIX NPeLCTaBfeHN 0 NpMpoje

66 Pe3epBHbIin ypoK. MarHuTHoe nore. 1
ANeKTpoOMarHUTHasa UHAYKLMA
Pe3epBHbIi ypoK. OnTunkKa. OCHOBBI

67 creuyanbHo Teopum 1
OTHOCUTE/NIbHOCTU
Pe3epHblil ypok. KBaHTOBasA (hn3nka.

68 3ﬂeI\EI)eHTbI>;.Fz:TpOHOMI/II/I n ¢ 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0d1784
acTpor3nNKn
OBLWEE KOJIMYECTBO YACOB IO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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