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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUIA K pe3y/nbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTeflbHON MporpaMmbl, npeactaBneHHbiX B ®IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHLENUMM npenogasBaHns yyebHoro npeametra «Pusmka» B 06pa3oBaTe/ibHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTECTBEHHO-Hay4YHOW KapTWHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxogda. lMNMporpamma no (usmke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4yeOHbIMW npeameTaMu. B Held
ONpeaenstoTCA OCHOBHbIE LN U3ydeHust PU3NKKU Ha YPOBHE CpefHero o6Luero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no u3nKe BKIOYAET:

e MNaHMpyemble pe3y/bTaTbl OCBOEHNSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmC/ie NpeaMeTHble pe3y/nbTaTbl MO rofgam 00yyeHus;

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 OKpyXKatoLLeM MUpe. LLIKOMbHbIA KypC PU3NKK — CUCTEMOOBPa3YHOLLNIA
A/151 eCTECTBEHHO-HAYUHbIX YUYebHbIX NPeAMeTOB, MNOCKO/bKY (DM3MYECKMe 3aKOHbI
neXatr B OCHOBE MPOLECCOB W SABMEHWUW, W3YYaeMbIX XUMWER, OUONOrunen,
(hm3nyeckoin reorpaduein M acTpoHOMME. VIcnonb3oBaHWME WU aKTUMBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWIA  OnpefenseT  Xapaktep W pasBUTKHE
pa3Hoobpa3HbIX TEXHONOIMn B Cepe 3JHEepreTUKKM, TPAHCNOPTa, OCBOEHWS
KOCMOCa, MOJlyYeHMs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMW W APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKfag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4HOW KapTWHbI MUpa 0bydvatowmxcs, B (HOPMMPOBaHNE YMEHUI MPUMEHSTD
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM [ns YPOBHA CpeAaHero o6Liero obpa3oBaHMA
MONMOXKEeH psA WAeiR, KOTopble MOXHO paccmaTpuBaTb Kak MPUHLMMLI ero
MOCTPOEHUS.



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

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAVHEH BOKPYr (M3nyecknx Teopuit. Befywym B Kypce sBnseTcs
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHWTapHOro noTeHumMana (U3MYeckor HayKu, OCMbIC/IEHME CBS3M Pa3BUTUA
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMIOrMYECKUMU NPob1emMamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
N3yYEHHbIX TEOPWI1 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 palnoHaIbHOro NPUPOA0NOIL30BAHNSA M 3KOOMMYecKo 6e30MnacHOCTM.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06pas3oBaHNa ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHue NPeACTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (JU3MYECKOI TeopuK, ponn (iyHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbIX MPEACTaB/EHUAX O  MNPUPOAe,  rpaHuuax
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 (M3MKM — 3TO WCMO/Ib30BaHUE 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,
MPOBOAMMbBIX AN KOHTPONS W OLEHKW, OCYLLECTB/ISETCA Yy4aCTHUKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As W3  OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBMCMMOCTEN (PU3NYECKMX BEMYMH W TMOCTAHOBKY 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 NPUMEHATb U3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGOpa (MU3NYECKON MOAeNM ANd CUTyauuu MNpakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
NpeamMeTHOro KabvHeta (PUM3UKM WM B YCNOBUAX WHTErpUpPOBaHHOIO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [ BbIMOIHEHUS YKa3aHHbIX B
nporpamme Mo m3nkKe y4eHNUYeCKMX 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  MU3yYaeMbIX  SBMEHWA W MNPOLLECCOB,  SMMUPUYECKUX 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 obydvarowmxcd. TemaTnyecKme KOMMIEKTbI
nabopatopHoro 06o0pyaoBaHWUA [OO/MKHbI OblTb MOCTPOEHbI HAa KOMMJ/IEKCHOM
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 CTPEMJIEHUA OOYyYalLWMXCA 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 (hOpMUpPOBaHME HAY4YHOrO0 MUPOBO33PEHMSA KakK pesynbTata W3yYeHus
OCHOB CTPOEHMA MaTepumn 1 yHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;

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

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3MKWU AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHWUKM 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, 3aKOHax, Teopusx, BK/1HOYas MeXaHWuKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
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 peLleHMst pas3/IMYHbIX 33fad4 C SBHO 3aaHHOM
(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 BNUAHMSA 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 YMEHUIA NPOEKTHO-UCCeA0BaTe/TbCKON,
TBOPYECKOWN [eSATENIbHOCTH.

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

MpegnaraeMblii B Mporpamme Mo (QU3MKe MNepeveHb 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 ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

®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.
dun3nYecKne 3akoHbl U Teopnn. rpaHI/ILI,bI NPUMEHNMOCTI (*JI/I3I/I‘-IeCKI/IX 3dKOHOB.
[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 CUCTEMbI KOOpAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

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

CB060AHOE NafieHNe. Y CKopeHme cB060AHOIo NageHus.

KpuBonuHeilHoe  aBvKeHve.  [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 MNPUMEHEHME: CNUAOMETP,
ABWKEHWE CHapA0B, LEMHbIe 1 PeEMEHHbIE 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 ABvKeHWA Tena, OPOLUEHHOr0 MOA Yr/IOM K TFOPU3OHTY K
FOPU30HTa/BHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 OnpefeneHnst MrHOBEHHOM
CKOPOCTMU.

VccnefoBaHve COOTHOLLEHWA MeXZy NyTAMM, MPOWMAEHHbIMU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHNW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/O.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

3yyeHune aBWXKeHNA Tena, 6pOoLIeHHOro ropn3oHTabHO.

Tema 2. /lunamuka

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

Macca Tena. Cuna. MpuHUMN cynepnosviuumn cun. BTopoi 3akoH HblOTOHA
A8 MaTepuasibHOM TOUKKU. TpeTuin 3aKoH HboTOHa Ans MaTepuasibHbIX TOYeK.

3aKOH BceMUpHOro TAroteHnsa. Cuna TaXecTn. [lepBad KOCMUYecCKas
CKOPOCTb.

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXeHUS, KaveHus). Cuna TpeHud. Cyxoe
TpeHne. Cuna TPeHUA CKOMBbXEHUSA U cuUia TPeHUs NMoKosA. KosahpuumneHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoNMOTHO TBEPAOrO Tena.

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

TexHN4Yeckne YCTPOMCTBA M MNPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOpeHHOM NoAbémMe 1 NageHnn.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBMCMMOCTU CUM YMPYroCTW, BO3HUKAIOLWMX B MPY>XUHe U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

VMnynbC MaTepuasibHOM TOUKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynbc cunbl N U3MEHEHME UMMNYNbCa Tena. 3aKOH COXpaHeHua MMNynbea.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

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

MoTeHumanbHasa 3Heprus. MoTeHumanbHas 3Heprus ynpyro
AeOpMUPOBaHHOM  NPYXWHbIL.  [loTeHUWanbHas  sHepruss  Tena  BGAM3K
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 CTo/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>KUHHbIA MUCTONET, ABUXXEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptule pabomol

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

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeNl N 06BbACHEHNE CBOMCTB BeLLLECTBa Ha OCHOBE 3TUX Mofenein. Macca 1
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

Tennosoe paBHOBecue. TemnepaTtypa v eé namepeHue. LLikana Temneparyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNSApHO-
KWHETMYECKON Teopun wnieanbHOro rasa. AOGCONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloOLWMe [UCKPETHOe CTPOeHWe BeLlecTBa, oTorpagum
MOJIEKY/T OpPraHNYeCKNUX COeANHEHWA,

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, WMKOCTPUPYIOLLME YpaBHEHWE COCTOSHUS  WAealbHOro  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

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

VccnefnoBaHvie 3aBMCMMOCTU MeXAyY napaMeTpaMu COCTOAHUSA Pa3pexXeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPeHHSAS 3Heprus TepMoAMHaMUYECKOWA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHusd. KonnyecTtso TensioTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MaeasbHOro  rasa.  Buabl  Tennonepegauu:
Ten/IoNPoBOAHOCTb, KOHBEKLMSA, U3NydYeHMe. Y eNnbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TePMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3ornpoueccam. [Mpaduyeckas
NHTeprpeTaumns paboTsl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNA 3Heprv B TEMOBbIX MawnHax. KoappuumueHT nonesHoro
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TEMNNO3HEPTETUKMN,



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena MpM COBePLUEHWUM paboTbl: BblNET
NPo6bKM M3 OYTbINKM NOA AENCTBMEM CXATOro BO3[yxa, HarpeBaHue supa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

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

Mogenu naposou TypOuHbI, ABUraTeNns BHYTPEHHEro CropaHus, PeakTUBHOIO
ABuraresns.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHne. AGCOMOTHasA U
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 kKpuctanibl. CoBpeMeHHble MaTepuanbl. [1naBneHue wu
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/e HAHOMaTepnasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTaN/IMYECKOro BeLLecTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13mMepeHne 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 3apafoB. 3akoH KynoHa. ToYeuyHbI 31eKTpUYeCKniA 3apsi.
AnekTpuyeckoe nose. HanpsaXEHHOCTb 3NEKTPUYECKoro nond.  [puHumn



CyNeprno3vnLun 3NEKTPUYECKUX MOMeN. JIMHAM HanpsHKEHHOCTU 3MEKTPUYECKOrO
non4.

Pabota cun  anekTpocTaTMdeckoro nond.  lMoTeHuman.  Pa3HOCTb
noTeHUWaoB. npOBO,qHMKM N ON3INEKTPUKWN B IJIEKTPOCTATUHECKOM TMOJE.
[nanekTpryeckas NPOHMLAEMOCTb.

ONeKTPOEMKOCTb. KoH/eHCaTOp. NeKTPOEMKOCTb NIOCKOTO KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOEe MPUMEHEHME: 3NEKTPOCKOMN,
3N1eKTPOMETP, 3MeKTpocTaTUYecKass 3allluTa, 3a3em/eHue  31eKTPonproopos,
KOHAEHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOIACTBO M MPUHLWMN AeACTBUSA 3/1EKTPOMETPA.

B38.I/IMO,EI,€I7ICTBI/I6 Had/IEKTPNU30BaHHbIX TE/.

ANeKTpMYECKoe Nnone 3apsXKeHHbIX TeN.

MpOBOAHMKIM B 3NEKTPOCTATUUYECKOM MNONe.

31'IeKTpOCTaTI/I‘—IeCKaFI 3awuTa.

[N3NeKTPUKM B 3N1EKTPOCTATUYECKOM MOSE.

3aBMCUMOCTb  3MIEKTPOEMKOCTM M/IOCKOr0 KOHJeHcaTopa OT n/ollaaun
MNNaCTnUH, PaCcCToOAHNA MeEXAY HUMU U |EI,I/ICBJ'IEKTDI/I‘-I(?CKOI\/JI MPOHNLIAEMOCTMN.

SHeprus 3apsHKEHHOro KOHAeHcaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padomul

3MepeHne 3NeKTPOEMKOCTY KOHAEHcaTopa.

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

ONEKTPUYECKMIA TOK. YCNMOBMS CYLLECTBOBAHMSI 3MEKTPUYECKOrO TOKa.
icTouHnKn ToKa. Crna ToKa. MoCTOsSHHbIN TOK.

HanpshkeHne. 3akoH OMa 415 yyacTKa Lenu.

ONeKTpnMYecKoe COMPOTMBNEHME. Y[eNbHOe COMPOTMB/IEHME BeELLIECTBA.
MocnenoBaTenbHOE, NapansieNibHoOe, CMeLLIaHHOE COeNHEHME NMPOBOAHMKOB.

PaboTa 9MeKTPMUYECKOro Toka. 3akoH [koyns—S/leHua. MOoLHOCTb
INEKTPNYHECKOIo TOKa.

3]'IeKTpOp|BI/I)KyLLI|aFI Chla N BHYTPEHHEE COMNPOTUB/IEHNE WUCTOYHUKaA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

OneKTpoOHHas  MPOBOAMMOCTb  TBEPAbIX  MeTaioB.  3aBUCMMOCTb
conpoTmnBneHna MeTaszioB OT TEMNEPATYPbI. CBEpXI‘IpOBO,CI'I/IMOCTb.

ONEKTPMYECKMi TOK B BaKyyMe. CBOINCTBA 3/1EKTPOHHbIX MYyYKOB.

MonynpoBofgHnkM.  Cob6CTBEHHas M MNpPUMeCHas  MPOBOAUMOCTb
NonynpoBoAHNKOB. CBOICTBa p—n-nepexoaa. MonynpoBoAHNKOBbLIE MPUOOPLI.

OneKTpUYeCKMin TOK B pacTBopax W  pacniaBax  3/EKTPO/NTOB.
ONEKTPONUTUYECKAs AnccoLmaums. SNeKTPOIN3.



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

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPLI, TEPMOMETP COMPOTUB/IEHNSA, BaKYYMHbIN AMOL,
TEePMUCTOPbI 1 (HOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT [AJIMHBI,
nnowasmn rnonepeyHoro ceveHns N marepuana.

CMellaHHoe CcoeanHeHMe NPOBOAHMKOB.

MpsmMoe WM3MepeHWe 3MeKTPOABVKYLLEA cufibl. KOpOTKoe —3amMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

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

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VckpoBoi1 pa3psag 1 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.

MexknpeaMeTHble CBSI3H

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

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SBMIEHWE, HayuyHbIA (haKT, ruMnoTesa, (PM3MYeckas Be/IMYMHE, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpanKn U CBOMCTBA, TPUTOHOMETPUYECKME PYHKLUN:
CWHYC, KOCMHYC, TaHTeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XMBbIX OpraHnM3MoB (BUAbl Tensonepesayn, TeNJI0BOe paBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumust: QUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BeLecTBa, MONApHas Macca, TernsioBble CBOMCTBa TBEPALIX TeS, XUAKOCTEH U



rasoB, 3/EKTPUYECKME CBOICTBA META//IOB, 3NEKTPONMUTUYECKas AMccoumaLus,
ra/lbBaHUKa.

Teozpacpus: BNAXHOCTb BO3AyXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
UMNynbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateNb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/bHble npnoopbl,
3NEKTPOOCBETUTE bHbIE MPMBOPbI, FafbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [A/MHHOro NPAMOro NPOBOAHMKA W 3aMKHYTOrO KOJbLIeBOrO
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 cubl JTopeHua.

fBneHVe 3NeKTPOMarHUTHON MHAYKUMK. T1OTOK BeKTopa MarHUTHOW
NHOYKUMW.  DNEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMAarHMTHOM
NHAYKUMN Papages.

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

MNpasuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEKTPOMarHUTbI, 3MEKTPOABUraTeNb, YCKOPUTENU 3NeMEHTAPHbIX
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 3N1EKTPONNTA.

FABNeHWE 3/1eKTPOMarHUTHON NHAYKLUMN.

Mpasuno JleHua.

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

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeCTBUSA MOCTOAHHOIO MarHMTa Ha pamKy ¢ TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMOHMYecKme KonebaHusi. Mepuod, 4acToTa, amnauTyda K (asa KonedbaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHTYpe. AHaorMs Mexay MexaHUYecKummn u
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasibHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKue
KonebaHus. Pe3oHaHC. BbIHY>XeHHbIe 3/1EKTPOMarHUTHbIE KoebaHus.

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

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

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

Jlemoncmpayuu

WccnegoBaHve napameTpoB KosebaTenbHOM CUCTeMbl (MPYXXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabnofeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIE KonebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HANPSXXeHUA OT BPEMEHW) AnA
3/1IEKTPOMArHUTHbIX KonebaHui.

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
AJIVHbI HUTK W MaccChbl rpy3a.

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

Tema 2. Mexanuueckue u IIEKMPOMACHUNHbBIE 60IHbl

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W AfvHa BOMHbI. [lonepeyHble M MNPOAOSbHbIE  BOJIHBI.
NHTepdepeHUMsa 1 oudpakumna MexaHNYeCKNX BOSH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicOTa TOHa. TeMbp 3BYKa.

ANEeKTPOMarHUTHbIE BOJIHbI. Y COBUA U3/TyYeHUS 3N1EKTPOMArHUTHbLIX BOJH.
B3anmHasa opueHTaums BeKTopos E, B, V B anekTpomarH1MTHoOi BonHe. CBolCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
nHTEpdepeHUns. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJTH.

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

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpa3ByKOBasi AMArHOCTMKa B TEXHWKE W MeauuMHe, pajap,
paanonpuEMHNK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUs 1 NPeNoMIeHNs MeXaHUYeCKX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTU 3ByKa M BbICOTbl TOHA C amnaUTygon K
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
MpenomeHne, Nonapusaums, audpakums, MHTepgepeHLms.

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 NPeIoMIeHN cBeTa. ABGCOMOTHLIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe WM OMTUYEecKas CWna TOHKOW NMH3bL. [OCTpoeHMe M306pakeHUn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnogeHUs MakCUMyMOB U MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

Ongpakumns cBeta. [OudpakuMoHHas pewéTka. Ycnosume HabnoaeHUs
rNaBHbIX ~MakCMMyMOB MpW  MafeHWM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKUNOHHYHO PELLETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKoe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA pPeLléTKa, NONAponL.

Jlemoncmpayuu

MpAMONIMHEIHOe pacnpoCTpaHeHWe, OTPaXKeHWEe W MNPeioM/ieHne CBeTa.
OnTryeckune NpubopsbI.

MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAaA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenn Mnkpockona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

Mony4yeHwue crnekTpa ¢ MOMOLLbIO MPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PELLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreuuanbHOn Teopun OTHOCUTENbHOCTU: WHBAapUaHTHOCTb MOZAY/NA CKOPOCTM
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3amefIeH e BPEMEHM U COKpallleHue
ANHBI.
SHeprus v UMNynbC PeNATUBUCTCKON YaCTULbI.

CBs3b MaCCbl C 3Heprueli 1 UMMNYNbCOM PENSATUBUCTCKOW YaCTMLIbl. DHEpPrus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

®0oTOHbI. Popmyna MNnaHKa CBA3N 3HEPTUN OTOHA C ero YaCcTOTOW. DHeprus
N UMMY/bC (POTOHA.

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

NasneHune ceeta. OnbIThl 1. H. Jlebeaesa.

XnMnyeckoe AeiicTeme 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 paccesHMO d -4acTull.
MnaHeTapHasd Mogenb aTtoma. [loctynatbl Bopa. W3nydeHue u nornoLleHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

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

CnoHTaHHOE W BbIHYXX/IEHHOE U3/yYeHme.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMEKTPa/IbHbIiA
aHanM3 (CNeKTpocKon), nasep, KBaHTOBbLIN KOMMbIOTEP.



Llemoncmpayuu

Mogenb onbiTa Pesepopa.

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 no  OnpefeneHnW0  cocTaea
pagMoakTUBHOrO u3ny4veHms. CBoiWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITUE MPOTOHA M HEeMTpoHa. HyknoHHas moaens sapa lMeinseH6epra—
VBaHeHKoO. 3apaa aapa. MaccoBoe umco aapa. 30Tonsl.

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. TepMosdepHbIn cUHTEe3. MpobneMbl M NepPCneKTUBbI
AAEePHOM 3HEPreTUKN. DKOSIOTNYECKME acMeKTbI AAePHOM SHEPTETUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

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

Jlemoncmpayuu

CYETUMK NOHU3MPYIOLLMX YACTHLL.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpaumsam).

Pa3znen 8. JjeMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

JTanbl pasBuUTUA acCTpOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUeHNe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3Abl, MJaHETbI, UX BUAMMOE
[IBU>KEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOUHMK 3Heprun ConHua W 3BE3[.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrekTpasibHbIi Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NA 3BE3[ [/1aBHOW MOCNefoBaTe/IbHOCTN. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaBIeHUA 0 NPOUCXOXAeHUN 1 3BooumMn ConHua U
3BE3[,. JTanbl XXM3HN 3BE3M.

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

BceneHHas. PaclumpeHne BceeneHHoi. 3akoH Xab6na. PasberaHve ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpeeneHns NosoXKeHNs He6eCHbIX 0ObEKTOB Ha KOHKPETHYIO
[laTy: OCHOBHble co3Be3ama CeBepHOro nonyLuapusa u apkue 3Besfpbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW cpepax AesTeNIbHOCTU YesloBeKa, posib Y MeCTO (hU3MKK
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hOpMMPOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
(hM3MYECKON KapTWHbI MUpa B 06LLEM PsAY COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Mescnpeomemnvie nonsmusi, CBA3aHHble C U3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(PYHKUUKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX quryp n ooéma Ter.

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

Xumus: CTPOEHNE aTOMOB W MOJSIEKY/, KPUCTa/IINYeCcKaa CTPYKTypa TBEPALIX
TeN, MeXaHu3Mbl 06pa3oBaHUS  KPUCT/IMYECKOW PELUETKW, CNeKTpasbHbIi
aHanns.



leocpachusi:  MarHUTHble nontoca 3emMnn, 3a1eXW MarHUTHbIX — PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
aNeKTpoABUraTesi, UHAYKUMOHHAA Medyb, pafap, PaguonpuéMHUK, TeneBusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npeameta «®du3nKa» Ha YpPOBHe CpefHero oo6Liero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameta «PU3nKa» AOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOGHOCTb 0OyuYaloLMXCA PYKOBOACTBOBATbLCS
chopMUPOBAHHON BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, paclUMpPeHnEe >XMU3HEHHOMO
OMbITa U ONbITa AEATENBHOCTA B MPOLIECCe peann3almy OCHOBHbIX HamnpaBneHuM
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3ULMK 06Yy4YatoLLErocst Kak akTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAAMLMOHHBLIX  OOLLEYENIOBEYECKUX  TYMAaHUCTUYECKUX WU
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [eSTeNIbHOCTb B MHTEpecax rpaxaaHCKoro
obLlecTBa, y4aCcTBOBaTb B CamMOynpaB/ieHU B 06pa3oBaTe/lbHOM opraHu3aunu;

YMEHMWE B3aMMO/eNCTBOBaTb C COLMabHbIMU MHCTUTYTaMW B COOTBETCTBUN C
NX QYHKUMSMMN N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpakKaaHCKoM NAEHTUYHOCTN,
naTpuoTU3Ma;

LIEHHOCTHOE OTHOLLEHNE K TOCYAapCTBEHHbIM CUMBOMAM, AOCTVKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IU3NKN N TEXHUKMN;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUUYECKOr0 NOBEAEHWS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
OPUEHTUPYSACL Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM YuC/e B
AEATENIbHOCTU YUYEHOrO;

0CO3HaHWe NIMYHOr 0 BKMaga B MOCTPOEHME YCTONUMBOro ByayLLero;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

3CTETUYECKOE OTHOLLEHWE K MUPY, BK/KOYas 3CTETUKY HayYHOro TBOPYeCTBa,
NpUCyLLEero (oM3nM4eckom Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

NHTEPeC K pas/iMyHbIM cepam MpogecCOHaIbHOW [AeATeNlbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOIN, YMeHWe COBepLLAaTb 0CO3HAHHbIN BbIOOP
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMi0 M caM006pa3oBaHMO0 B 06/1aCTU
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

CPOPMMPOBAHHOCTL  3KOMOMMYECKON Ky/bTYpbl, OCO3HaHWe r106a/bHOro
XapakTepa 3K0N0rnmyeckmx npobnem;

MNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefie Ha OCHOBE
3HaHWA Lieneil yCTONYMBOro pa3BMTINA Ye/loBEYeCTBa;

pacluvpeHve onbiTa [esATe/lbHOCTU 3KOOrMYecKoil Harpas/ieHHOCTN Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

ChOpMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKOI HAYKN;

OCO3HaHMe LEHHOCTU Hay4HOW [eATe/fIbHOCTM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefoBaTeslbCKyto
[eATeIbHOCTb MHAMBUAYaNbHO 1 B rpynne.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue aAeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTb e€ BCECTOPOHHE;
onpepenaTb Uenu AeATeNlbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUM UX
[IOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTW W MNPOTUBOPEYMSs B pacCMaTpMBaEMbIX
(hM3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH pelleHns npob6/eMbl ¢ YYETOM aHa/M3a UMERLLMXCS
MaTepPUaIbHBIX N HeMaTeEPUaIbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B 1€ATE/IbHOCTb, OLIEHNBATL COOTBETCTBME PEe3y/bTaToB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;
KOOPAMHMPOBaTb W  BbIMOMHATL  pPaboTy B YCMOBUSIX  PeasibHoro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pa3BMBaTb KpPeaTMBHOE MbILL/IEHME MPU PELLEHNN KN3HEHHBIX NPO6IEM.
ba3oBble ncciienoBare/ibCKue AeiicTBUS.
BNafeTb Hay4yHOW TEPMWUHOMOMMENR, KOYEBLIMU MOHATUSMM M METoAamu
(h13nYeCKoin HayKu;



BNafeTb HaBblKamMu y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATE/IbHOCTM MO MNOMYYEHUD HOBOrO 3HaHWUS, ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYUHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHUsi, HaxoAMTb aprymeHTbl [ANS [0Kas3aTe/bCTBa
CBOMX YTBEPX/AEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHa/M3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 00Opa3oBaTe/lbHOM
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XN3HeJesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHUA U3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLEHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKaloLLMe a/lbTepPHATUBHbIE PeLLeHNs.
Pabora c nundopmanueii:

BNafeTb HaBblKaMW MOMYYEHUSI MHGOPMALMKA (PU3NUECKOTO COAEPXKaHUS U3
MCTOYHMKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHa/u3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoNb3oBaTb  CPeAcTBa  MHMOPMALMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOMOMNA B PELUEHUN KOTHUTUBHBIX, KOMMYHWKATUBHBLIX U OpraHn3aunoHHbIX
3afja4 C Co6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHUKM 6e30rmacHOCTH,
FUTVEHbl,  PECYPCOCOEPEXEHNs, MPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YUYETOM Ha3HayeHUs MHHOoPMaLUN 1 LieNIeBOM ayaUTOPUN, BbIGMPas oNTUMasIbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
OCYLLECTBNSATb  OOLEHME Ha YpoKax (M3MKM U BO  BHE-YPOYHONA
[EeATENbHOCTWN,



pacno3HaBaTb MNPEANOCbINKM  KOHWAMKTHLIX  CUTyauuin ©n  cMsirvaTb
KOH(NKTBI;

PasBEPHYTO M NOTMYHO M3naraTb CBOK TOYKY 3PEHUA C WCMOJSIb30BaHWEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb M UCMOMb30BaTb MPENUMYLLLECTBA KOMaHAHON WM WMHAVBUAYa/IbHOW
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX AEACTBUA C YYETOM OOLLMX
NHTEPECOB 1 BO3MOXKHOCTEN KaXKA0ro YsieHa KONNeKTUBa;

NPUHMMATL  UEeM  COBMECTHOM  AesTeNbHOCTW, OpraHu30BbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacnpefensaT PoAM ¢ YYETOM MHEHMIA Y4YaCTHMKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHO paboThl;

OLEHMBATb Ka4yecTBO CBOEro BKMaja WM KaXAOoro y4yacTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npefnaraTb HOBble MPOEKTbl, OLEHMBATb WAEW C MO3MUUN  HOBMU3HBbI,
OPUTMHANBLHOCTK, NPAKTUYECKOW 3HAYNMOCTU;

OCYLLIECTBNISATb  MO3UTUBHOE CTpaTernyeckoe MOBeAEHNE B  Pa3/NYHbIX
CUTYyaUusX, NPOSIBNATL TBOPUECTBO U BOOOPaXKeHWE, ObITb MHALMATUBHLIM.,

PeI‘yJIHTI/lBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleICTBI/IH
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYIO [AesTeNlbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWW, BbISBNATL MNPO6GMAEMbI, CTaBUTb W (POPMYIMPOBaTb
COOCTBEHHbIE 3a7a4u;

CaMOCTOSATE/IbHO COCTaBNATb MMaH PELlEeHMst PacYETHbIX U KayeCTBEHHbIX
3a/iay, MaH BbINO/HEHUS NMPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCSA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYvTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLUMpsATb pamMKM y4eBHOro npegMeTa Ha OCHOBE NINYHBIX NPEANOUTEHNIA;

[enatb 0OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ero, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLLeHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTb (DOPMMPOBAHWIO W MPOSBMEHUIO 3pyaMuun B 06nactu
(h131KK, NOCTOSHHO MOBbILLIATL CBOW 06pa30BaTE/bHbIV U KyNbTYPHbIA YPOBEHB.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [EeATENbHOCTD,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LiENAM;

BNafeTb  HaBblKaMyM  MNO3HaBaTe/IbHONM  pedieKCMM  KakK  0CO3HaHWS
COBEPLUAEMbIX AEWCTBUA W  MbICAMTENbHBIX MPOLECCOB, WX pPe3y/nbTaToB W
OCHOBaHMWiA;



MCMO/b30BaTh MPUEMBI PeieKCUn ANs OLEHKN CUTYyauuu, Bbibopa BEPHOMO
peLleHuns;

YMEeTb OLEHMBaTb PUCKM M CBOEBPEMEHHO MPUHUMATb PELUEHUS MO KX
CHVKEHWIO;

NPUHUMaTb MOTMBbLI W aprymeHTbl ApYrnx nNpu aHanvMse pesynbTaToB
[eATeNbHOCTY;

MPUHMMATL Cebsl, MOHMMasA CBOW HelOCTaTKM U JOCTOMHCTBA;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrmx npu aHamse pesy/bTaToB
[eATe/IbHOCTY;

Mpy3HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OLLUNOKK.

B npouecce AOCTMXEHUSA NMYHOCTHLIX Pe3yNbTaToB OCBOEHUS MPOrpaMMbl
No (u3MKe A9 YPOBHA CpeAHero o6Liero o6pas3oBaHWs Yy 06yvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLuii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BKNHOYALOLLEero crnoco6bHOCTb MNOHMMAaTL CBOE 3MOLMOHaIbHOE
COCTOSIHME, BUAETb HanpaB/ieHNA Pa3BUTNA COOCTBEHHON 3MOLMOHAIbHOW Cepbl,
ObITb YBEPEHHBIM B Ce6E;

CaMOperyMpoBaHuns, BK/IHOYAIOLLEr0 CaMOKOHTPO/b, YMeHWe MNpPUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOGHOCTb  afanTUpoBaThCA K
3MOLMOHaNbHBIM U3MEHEHUAM W NPOSBAATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHWNIO LieNn n
ycrnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAS M3 CBOUX
BO3MOXHOCTEW;

aMMaTnK, BK/IKOYatoLLel CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYTMX, Y4uTbiBaTb €ro npuv OCYLLECTBNEHUM O0OLEeHNs, CMNOCOOHOCTb K
COYYBCTBUIO N COMEPEXMBAHWIO;

COLManbHbIX HaBbIKOB, BK/IKOYAOLLMX CMOCOOHOCTL BbICTPanBaTb OTHOLLEHNS
C ApYrUMU NogbMU, 3a60TUTLCA, NPOABATL MHTEPEC N pa3peLLaTb KOH(INKTLI.

INPEIMETHBIE PE3YJIBTATBI

K KoHuUy 06y4yeHus B 10 kiaacce nNpegMeTHble pe3ynbratbl Ha 6a30BOM
YPOBHE [0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpUMepax posib U MEecTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHO HAy4YHON KapTUHbI MUpa, B PasBUTUN COBPEMEHHOW TEXHWUKMN U
TEXHO/OMWIA, B NPaKTUYECKON AeATeNbHOCTMN NHOAEN;

YUMTbIBaTb [PaHuUbl MNPUMEHEHWUS W3YYEHHbIX (QU3NYECKUX MOIENEN:
MaTepuasibHas TOYKa, MHepUMasibHas cucTeMa oTcHéTa, abCoMOTHO TBEPLOE TENoO,
naeanbHblid ra3, MOAENM CTPOEHUS ra30B, XXUAKOCTEN W TBEPAbIX Tesl, TOYEUHbIN
3NEKTPUYECKINIA 3apaf, NPU peLleHnn PrU3nYecKnx 3agay;



pacno3Haeatb msmnyeckre sBneHns (Mpouecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUU CTPOEHUS BeLLecTBa U
3NEeKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWXeHue, CBOOOAHOe MafeHWe Tesn, ABWXKEHME MO0 OKPY>XHOCTU, WHepuus,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tesl, U3MeHeHVe 06bEMa Te/l NpY HarpeBaHUK (OXNaxaeHUn), Ten10Boe
paBHOBECKE, MCMapeHue, KOHAeHcauuMs, MnaaBfeHne, KpucTannsaums, KuneHue,
BMI2YKHOCTb BO3[yXa, MOBbILLEHWE AaB/eHNs rasa npu ero HarpesBaHum B 3aKpPbITOM
cocyfe, CBfi3b MeX[y rMapameTpamu COCTOSHMA Trasa B M30Mnpoueccax,
3NEKTPU3aLnA Tes, B3auMOAeNnCTBME 3apsao0B;

OMUCbIBaTb MeXaHMYecKoe [ABWXKeHWe, UCMoMb3ya (PU3NYECKMe BeIMUMHbI:
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tefa, Cuna,
UMNYNbC Tena, KMHeTUYecKas 3Heprusi, noTeHumasbHas 3Heprusi, MmexaHum4yeckas
paboTa, MexaHM4yecKas MOLLHOCTb, MPU ONUCaHWW NpPaBUIbHO TPaKTOBATb
(PM3MYECKNA CMbIC/T UCMOSb3YeMbIX BEMMUYMH, UX 0603HAYeHUs W edVHMUUPbI,
Haxo4uTb (POPMY/bl, CBA3bIBAKOLIME LAHHYIO (DU3NYECKYHD BENIUYMHY C APYrvMu
Be/IMYMHAMN;

OMMCbIBaTb WM3YyYeHHble TeM/oBble CBOWCTBA Tefl U TENJOBblE SABEHUS,
Mcnonb3ysa (uU3nyeckMe BeNUYMHBIL: [aBfieHMe Tras3a, TemnepaTypa, CpeaHss
KWHeTUYecKaa 3Heprua XaoTUYeCcKOoro ABWXKEHUA MOJEeKY/, CpeaHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEM/oTbl, BHYTPEHHSS 3Heprus, paboTa rasa,
KO3(h(hMUMEHT MONe3HOro AeWCTBMS TEnioBOro [ABuratens; npu OonucaHuu
MpaBUbHO TPaKTOBaTb (PU3NYECKMI CMbICST WUCMOMb3YEMbIX BEMUYUH, UX
0003HayeHUs W eduMHUUbI, HaxoauTb (OPMYysibl, CBA3bIBAKOWME  [JaHHYHO
(PM3NYECKYHO BENNYMHY C APYTUMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHNs (nMpouecchl), UCMoMb3ys MU3NYECKNE BENNUYMUHBIL: 3NEKTPUYECKUIA 3apsia,
3NEKTPMYECKOe Mose, HanpPsXKEHHOCTb MONA, NOTeHUMaN, Pa3HOCTb MOTEHLNASIOB,;
Npy OnucaHWM NpPaBU/IbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUS W eAuHULbI; YKasblBaTb (DOPMY/ibl, CBA3blBatOLLME
[AAHHYIO (PU3NYECKYHO BE/IMUYNHY C APYTUMWN BESIMYNHAMN;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCMOMb3ya (PU3NYECKMEe
3aKOHbI M MPUHUNUMBI: 3aKOH BCEMUPHOro TAroteHus, |, 11 v 111 3akoHbl HEHOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MPUHUMN CyneprnosvumMm Ccun, MPUHUMN paBHOMpPaBUA MHepPUMaIbHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KUHETUYECKYIO TEOpWMH0 CTPOEHMSA BellecTBa, rasoBble
3aKOHbI, CBSI3b CpefHeil KMHETUYECKON SHEPrMN TEMIOBOrO ABVKEHWUA MOMEKYN C
abCoO/MOTHOM TeMnepaTypoi, NepBbIl 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEKTPMYECKOro 3apsafa, 3akoH KynoHa, npyv 3TOM pas3nnyatb C/IOBECHYHO



(hopMynMPOBKY 3aKOHa, €ro0 MaTemMaTUYeckKoe BbIpaXKeHWEe W YCnoBus (rpaHuupbl,
06nacTu) NPUMEHUMOCTU;

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

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHNIO (U3NYECKUX SIBMEHUIA U
MPOLECCOB C WCMO/b30BaHWEM MPAMbIX WM KOCBEHHbLIX W3MEPEHWI, Npu 3TOM
(hopMmynupoBaTtb npobnemy/3agadyy W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPefioKeHHOro 060py[oBaHUs, MPOBOAWUTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPSAMbIE N KOCBEHHbIE M3MEPEHUS (IU3NYECKUX BENYUH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHWS U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  BEIMYMHAMKU  C
MCNONb30BAHNEM MPAMBIX W3MEPEHWIA, NPW 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuAe Tabnuu 1 rpadnkoB., Aenatb BbIBOAbI N0 pe3ynbTaTaMm UCCNefoBaHus;

cobntogate npasuia 6e3onacHoro Tpyda npv NpoBeAeHUN UccnefoBaHnin B
pamkKax y4ebHOro 3KcnepuMeHTa, Y4ebHO-MUCCef0BaTENIbCKON W MPOEKTHOWA
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
0bopy10BaHus;

pelaTtb pacyéTHble 3afaun C SBHO 3afaHHON (U3NYECKOn MOZENbIO,
NCNonb3ys (HM3nNYeCKMe 3aKOHbI U NPUHLMMbLI, Ha OCHOBE aHaIn3a YCI0BUSA 3a4auu
BblOMpaTb (OMU3NYECKYHO MOfENb, BblAeNAaTb (IM3NYECKME BENNYMHBLI U (HOPMYIIbI,
Heo6XoAuMble ANS eé pelueHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb Ka4yeCTBEHHbIe 3a/layuu: BbICTPamBaTb JI0rMYeCK/ HENMPOTUBOPEUNBYHO
LIENOYKY pPacCy>XKAeHUn C OMOpoi Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hmsnyeckmne SBNEHUS;

MCNonb3oBaTb MNPV PeLleHun  Y4ebHbIX  3aay  COBPEMEHHbIE
NHOPMALMOHHbIE TEXHOMOMMKN AN MOUCKa, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N NpeAcTaBneHns y4ebHOM 1 HayYHO-NONYNSAPHON MH(opMaLun, NONyYeHHON 13
Pa3INYHbIX NCTOYHWNKOB, KPUTUYECKM aHa/IM3MPOBaTb MoydYaeMyto MHPOPMaLMIO;

NPMBOANTL NPUMEPbI BKNaAa POCCUACKMX 1 3apyBeXHbIX YUYEHbIX-PUN3NKOB B
pasBMTME HayKKW, OOBSACHEHME MPOLECCOB OKPYXKAlOLWEro Mupa, B pasBUTUE
TEXHWUKW N TEXHOJOTUI;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (hM3UKEe B MOBCEAHEBHOM YXM3HU
Ana obecneyeHns 6e30MacHOCTM Npu 06palleHnmn ¢ nprubopammn N TeEXHUYECKUMU



YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBeAEHUNSA B OKPY>KatoLLelt cpese;

paboTaTb B rpynne C BbINONHEHNEM pPa3/IMYHbIX COLMaNbHbIX POSei,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1a/, K&XKA0ro M3 YYaCTHUKOB rpynnbl B peLeHne paccMaTprBaeMori Npo6emsl.

K KoHuy o00y4yeHns B 11 kuacce npeaMeTHble pe3y/ibTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHUIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/OMMI, B MPaKTUYECKON AeATeNIbHOCTU NOAei, LeNoCTHOCTb U eMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb paHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsf, NIyd CBeTa, TOYEUHbIA UCTOUYHUK CBETa, AepHas
MOfe/lb aToMa, HYK/NOHHas MOfe/lb aTOMHOMo sfpa Mpu pelleHnn (r3nyecKmx
3ajau;

pacrnosHaBaTb M3NYecKne SBneHns (NPOLECChbl) N 0OBACHATb X Ha OCHOBE
3aKOHOB 3/1EKTPOAMHAMMKM M KBAHTOBOW (IM3UKW: 3/1EKTPUYECKass NPOBOAUMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLEenCTBume
MarHWTOB, 93M1EKTPOMAarHuTHast WHAYKUMS, AEACTBME MArHUTHOrO MONsA  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEeKTPOMarHUTHbIE KONnebaHus K
BOJIHbI, MPSAMOJIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesioOM/IEHNE,
NHTep(epeHUns, AudpakumMs W - nonspusaums  CBeTa, AWCNepcUs  CBeTa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, €eCTeCTBeHHas W WMCKYCCTBEeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  INEKTPUYECKYID  MPOBOAMMOCTb  Pa3/MYHbIX  cpeq) WU
3NIEKTPOMAarHUTHble ABMEHNSA (NPOLECChI), MCMOMb3ysa (U3NYECKNE BENNUUHDI:
ANEeKTPUYECKNIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NeKTpuyeckoe
COMPOTUB/IEHME, PA3HOCTb MOTEHLMANIOB, 3NEKTPOABMKYLLAA cuia, paboTa TOKa,
WMHAYKLUMS MarHWTHOro nons, cuna Amnepa, cvna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3HEPrns 3MeKTPUYECKOro U MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBLIX KONebaHuil, (POKYCHOE pacCcTOsiHUE U
ONTUYeCcKas cuna NMH3bI, NPU ONUCaHUM MpPaBWIbHO TPaKTOBaTb (YU3NYECKUIA
CMbIC/T WCMO/b3YEMbIX BE/IMYMH, WX O0603HAYeHWA W eAuMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  [OAHHYIO  (PU3NYECKYHD BEMUMHY C  APYrumu
BEIMYMHAMU;



OMMCbIBaTb M3YyYeHHble KBaHTOBble $B/IEHWA W MNPOLECChI, WCMO/b3yA
(hn3nyeckmne BENMUMHBI: CKOPOCTb 3/IEKTPOMArHUTHbLIX BOJIH, AJIMHA BOJIHbI U
4acTOoTa CBETa, IHEPr1a 1 MMNybC POTOHA, NePUO nonypacnasa, 3Heprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, UX 0603HAYEHUSA N efMHULbI, YKa3biBaTb (DOPMYIbI,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3pPoBaTh (PM3MYECKMe NPOLIECCh U ABMEHWUSA, UCMONb3Ys (hn3nyeckune
3aKOHbI M NPUHUMNbI: 3aKOH OMa, 3aKOHbI MOC1e0BaTe/lbHOro 1 napasnenbHoro
COefIMHEHVS MPOBOAHMKOB, 3aKOH J[pkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUWW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpPaHEHUS CBeTa, 3aKOHbl OTPaXKeHWs
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHMsi 3Heprum, 3aKOH COXpaHeHWUs WUMMybca, 3aKOH COXpPaHeHUs
3/IEKTPUYECKOTO 3apsifa, 3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynatsl bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHUMOCTH;

OnpeaensTb Hanpas/eHne BEKTOpa NHAYKLMN MarHUTHOrO Nons NPoBOAHMKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

CTPOWUTb W OMUCbIBaTb M3006paXKeHWe, CO34aBaeMoe MJIOCKUM 3epKasioMm,
TOHKOW JIMH30M;

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C MCMOMb30BaHWEM MPAMBbIX WM KOCBEHHbIX W3MEPEHWI: Npu 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNSA (U3NYECKNX BENNYNH, MPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrpeLLHOCTeN U3MEPEHNIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKMX BE/IMYMH  C  UCMO/Ib30BAHUEM
MNPAMbIX U3MEPEHWIA: MPU  3TOM KOHCTPYMpOBaTb YCTAHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnuu, 1
rpavKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCC/e[0BaHus;

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
paMmKax Y4ebHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWUCTB M NabopaTopHOro
0bopy0oBaHus;

pelwaTb pacyéTHble 3afayn C ABHO 3afaHHOW (DM3NYECKOW MOZESbHO,
NCMonb3ys (hM3nyecKme 3aKoHbI U MPUHLMMNbLI, HA OCHOBE aHa/13a YC/0BUS 3aaa4m



BbIOVPaTb (PU3NYECKYIO MOESNb, BbIAENATb PU3NYECKME BEIMYMHBLI U (hOPMYIbI,
Heo6Xxo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIENOYKY pacCy>K[eHWn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hmsnyeckune SBNEHUS;

MCNoNb3oBaTb  MPW  PelleHun  Y4yebHbIX  3afa4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N npefcTaBneHNs y4ebHOM N Hay4HO-MONYNAPHOM UHQOPMaLMK, NoMYyYeHHOW 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb MOyHaeMyto MH(OpPMaLuio;

00bACHATL  MPUHUMMBLI  JEACTBMS  MalUMH, NPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTth YCNoBMs MX 6€30NacHOro MUCMo/b30BaHWSt B NOBCEAHEBHOM
XN3HW;

MPVBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTE HayKu, B OODBACHEHME MPOLIECCOB OKPYXKAlOLLEro Mupa, B pasBuTUE
TEXHWKN N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, AJ19 COXPAHEHUS 3[40POBbA M COGMOAEHNS HOPM 3KO/I0rMYecKoro
MOBeLEeHNSA B OKPYXKatoLLlen cpefe;

paboTaTb B rpynne C BbINO/MHEHNEM Pa3IMYHbIX COLMaNbHbIX POSeN,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEeHNBATb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynnbl B peLleHne paccMaTpraeMort Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

1.1 du3nKa N MeTobl Hay4YHOro No3HaHuA 2 bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
Toro no pasgeny 2
Pa3zgen 2. MEXAHUKA
2.1 KuHemaTtuka 5 bubnnoteka LIOK https://m.edsoo.ru/7f41bf72
2.2 JdnHamnka 7 bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHEHUS B MexaHuKe bubnnoteka LIOK https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBbI MONIEKYNAPHO-KUHETUYECKO
3.1 ynap 9 bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
Teopuu
3.2 OcHOBbI TEpMOAVHAMUKN 10 bubnunoreka LIOK https://m.edsoo.ru/7f41bf72
ArperartHble COCTOAHMSA BeLLEeCTBa.
3.3 P . 5 bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
®a30Bble Nepexopl
WToro no pasgeny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 AneKTpocTaTnka 10 bubnunoteka LIOK https://m.edsoo.ru/7f41bf72
MOCTOSAHHbIN 3NEKTPUYECKINIA TOK.
4.2 P 12 Bu6nnoTeka LIOK https://m.edsoo.ru/7f41bf72
TOKW B pa3nMyHbIX cpegax



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

Toro no pasgeny

Pe3epBHOE BpeMms

22

OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

68




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. 9JIEKTPOJIUMHAMHUKA
MarHuTHOe none. 3NeKTpOMarHUTHas

1.1 11 bubnunoteka LIOK https://m.edsoo.ru/7f41c97c
NHAYKLMA
Toro no pasgeny 11
Pazgen 2. KOJIEBAHUSA 1 BOJITHbBI
MexaHuyecKre 1 3N1eKTPOMarHUTHbIe
2.1 P 9 bnonmoteka LIOK https://m.edsoo.ru/7f41c97¢
KonebaHus
MexaH14ecKre 1 3EKTPOMAarHUTHbIE
2.2 P 5 bubnunoteka LIOK https://m.edsoo.ru/7f41c97c
BOJIHbI
2.3 OnTuka 10 bnbnmoteka LIOK https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CreLmanbHoOi Teopum

3.1 4 bnbnmoteka LIOK https://m.edsoo.ru/7f41c97¢c
OTHOCUTE/IbHOCTU
WToro no pasgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 3NeMeHTbl KBAHTOBOW ONTUKN 6 bubnunoteka LIOK https://m.edsoo.ru/7f41c97¢c
4.2 CTpoeHue aToma 4 Bbubnmoteka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A4p0 5 bubnunoteka LIOK https://m.edsoo.ru/7f41c97c
WToro no pasgeny 15



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

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 ANeMeHTbl aCTPOHOMMU 1 aCTPOPU3NKK 7 bubnunoteka LIOK https://m.edsoo.ru/7f41c97c

Toro no pasgeny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o6LyatoLLee NoBTOpeHME 4 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pe3epBHOe Bpems 3

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

1 dun3nKa — Hayka o0 npupoje. Hay4yHble MeToAbl MO3HaHWA OKPYXKatoLLLero Mupa 1

5 Ponb 1 MecTo ¢)M3I/IK1/I B (DOPMUPOBAHNY COBPEMEHHOW Hay4HON KapTUHbI MUPa, B NMPaKTUYeCKOW 1
LeaTenbHOCTU Noaen

3 MexaHunyeckoe fBuxeHne. OTHOCUTENIbHOCTb MeXaHUYeCKoro ABvXeHus. NepemeLLeHne, 1
CKOpPOCTb, YCKOpeHue

4 PaBHOMepHOe NPAMO/SIMHENHOE ABMXEHME 1

5 PaBHOYCKOPEHHOE MPAMOJIMHEHOE [BUKEHNE 1

6 CB060AHOe najieHne. Y cKopeHve cBOOOLHOIO nageHns 1

7 KpuBonuHeliHoe ABMXeHUe. [BUKEHNE MaTepUa/IbHON TOUKMN MO OKPYXXHOCTU 1

8 MprHUMN OTHOCUTENbHOCTY anunes. ViHepumabHble cucTeMbl oTcueTa. MepBblil 3aKOH 1
HbloToHa

9 Macca Tena. Cuna. MpuHUMn cynepnosunumm cun. BTopoii 3akoH HbtoTOHa ANns MaTepuanibHOM 1
TOUKM

10 TpeTunii 3akoH HbOTOHA 4/19 MaTepuasibHbIX TOUEK

11 3aKOH BCEMMPHOro TaroteHusa. Cuna TsaxecTun. NepBas KOCMUYeCKass CKOPOCTb 1

12 Cwna ynpyrocTu. 3akoH IMyka. Bec Tena

13 Cvna TpeHus. KoadduumeHT TpeHns. Cuna cConpoTUBIEHNA NPY ABVKEHUN TeNa B XXMAKOCTU 1
NI rase

14 MocTynaTenbHOE 1 BpalyaTe/ibHOE ABMXXEHWe abCONOTHO TBEPAOro Tesla. MOMEHT cunbl. 1e4o 1
CWU/Ibl. YCNOBUA paBHOBECUSA TBEPLOrO Tena

15 MMnynbc matepranbHON TOUKKU, CUCTEMbI MaTepPUasibHbIX TOYEK. MIMMYnbC Cusbl. 3aKOH 1

COXpaHeHusa nMnynbca. PeakTMBHOE ABMKEeHMe




PaboTa 1 MOLLHOCTb CU/ibl. KMHETUYeCKas aHeprns matepmasbHOR Touku. Teopema 06

16 N3MEHEHUN KMHETUYECKOI 3HEprim

17 MoTeHumanbHas aHeprus. MNoTeHyManbHas S3HepPrua yrnpyro 4eopMUpoBaHHON NPYXXMHbI.
MoTeHuanbHas aHeprus Tena B6n3n NoBepxHoCTH 3eMn

18 MoTeHLUManbHbIE N Hen0Te+iu,maanb|e cunbl. CBA3b paboTbl HEMOTEHLMABHBIX CUJT cu
N3MEeHeHEM MeXaHU4YeCKOoN 3HEPTUN CUCTEMbI Te/. 3aKOH COXPaHeHUs MeXaHNYecKom aHeprum

19 NabopatopHas paboTa «MccnegoBaHme cBs3n paboTbl CUMbI C U3MEHEHEM MEXaHNYECKO
3Hepruuv Tena Ha NpUMepe PacTsXKeEHNA Pe3MHOBOMO XXryTa»

20 KoHTposibHas paboTa no Teme «KnHemaTvka. JuHamuka. 3aKOHbl COXPaHEHUS B MEXaHUKE»

21 OCHOBHbIEe NOMOXEHWUSA MOMEKY/IAPHO-KMHETUYECKOW TeOpUN. BPOYHOBCKOE [ABUXEHME.
Anddysus

99 Xap?KTep ABWKEHWS 1 B3aMMOZAENCTBIA YacTuL, BelecTBa. Mogenn CTPOeHMs rasos, XUAKOCTEN
N TBEPAbIX Ten

23 Macca monekyn. KonmyecTtso BewecTtsa. locToaHHas ABoragpo

24 Tennosoe paBHoBecue. TemnepaTypa 1 eé namepeHue. LLikana temnepatyp Lienscus

25 NpeanbHbii ra3 B MKT. OcHoBHOe ypaBHeHe MKT

26 ABCONMI0THasA TeMnepatypa Kak Mepa cpefHell KWHETUYECKOI 3HePrn ABUKEHNUSA MOEKY/.
YpaBHeHe MeHeneeBa-KnaneinpoHa

27 3akoH [lanbToHa. ["a30Bble 3aKOHbI

08 Nab6oparopHas paboTa «MccnefoBaHne 3aBUCUMOCTI MEXAY MapaMeTpaMu COCTOAHMS
pa3peXKeHHoro rasa»

29 M3onpovecchl B naeanbHOM rase 1 UX rpagMyeckoe npeacras/ieHne

30 BHYTpeHHSS aHeprus TepMoAMHAMUYECKOW CUCTEMbI U CNOCO6LI €& N3MeHeHWs. Konnyectso
TennoTbl 1 paboTta. BHYTPeHHAS 3Heprna o4HOaTOMHOIO MaeanbHOro rasa

31 Buapl Tennonepegayun

39 Y [enbHas Tenn0éMKOCTb BelecTBa. KonmyecTso TensoThl Npy Tensionepesaye. AanabaTHbli

npoLiecc




33 lMepBblIii 3aKOH TEPMOAMHAMUKM 1 ero NpUMeHeHKe K n3onpotieccam 1
34 HeobpaTMoCTb NPOLECCOB B Npupoae. BTOpoii 3aKoH TepMOANHaMUKI 1
35 MpuvHumn gerictens 1 KMNA Tennosor MawyHb! 1
36 Linkn KapHo v ero KIj, 1
37 3JKonornyeckme npobemMbl TENO3HEPTETUKN 1
38 O6o6uatoLmin ypok «MonekynsapHas gu3vka. OCHOBbI TEPMOAVHAMUKIAY 1
39 KoHTposnbHas paboTta no Teme «MonekynsipHas gmsmka. OCHOBbI TEPMOANHAMUKI» 1
40 Mapoobpa3oBaHue 1 KOHAeHcaLmMA. VicnapeHue 1 KuneHue 1
41 ABCONTHAA U OTHOCUTENbHAsA BNaXXHOCTb BO3AyxXa. HacbILeHHbIA nap 1
42 Teéppoe Teno. Kpuctannnyeckme n amopoHble Tena. AHU30TPONUS CBOWCTB KPUCTASI/IOB. 1
XXupgkue kpuctanibl. CoBpeMeHHbIe MaTepuabl
43 MnaBneHne 1 KpucTanusaums. Y aensHasa Tensnorta nnasneHms. Cybnmmaums 1
44 YpaBHeHwue TenoBoro 6anaHca 1
45 AneKTpuzaumsa Ten. INeKTPUYecKnin 3apsag. [sa Buaa aneKTpuyeckmx 3apsaios 1
46 MMpPOBOAHVIKW, AN3NEKTPUKN 1 NONYNPOBOAHNKN. 3aKOH COXPaHeHus 31IeKTPUYECKOro 3apsaaa 1
47 B3avmogeicTaure 3apagoB. 3akoH KynoHa. ToUeYHbIn 3eKTPUYeCKINii 3apss 1
48 Hal'lpﬂ)l(.(:éHHOCTb 3NIEKTPUYECKOro nosis. MpuHUMN cynepno3numum aNeKTpUYecKmnx none. JIMHUm 1
Hanps»KEHHOCTN
49 PaboTa cun anekTpocTatmyeckoro nond. MoteHuman. PasHOCTb NOTEHLMAN0B 1
50 [MPOBOAHVIKM N AN3NIEKTPUKN B 3MIEKTPOCTATMYECKOM Mosie. JuanekTpuyeckas npoHULLaeMoCTb 1
51 AneKTpoémKocTb. KoHAeHcaTop 1
52 DNEeKTPOEMKOCTb NIOCKOro KOHAeHcaTopa. SHEPrusa 3apsXeHHOro KoHgeHcaTopa 1
53 JabopaTopHas paboTa "N3mepeHmne 3neKTPOEMKOCTN KOHAeHcaTopa™ 1
54 MpuvHUMN AEACTBUSA N NPUMEHEHWE KOHAEHCATOPOB, KOMMPOBa/IbHOMO annapata, CTPYNHOro 1
MpUHTEpa. dNeKTpocTaTUYeCKas 3alimTa. 3a3em/eHre 3N1eKTPONpruoopos
55 ANEKTPUYECKINIA TOK, YCIOBUSA €ro CyLLeCcTBOBaHMSA. MOCTOSHHbIN TOK. Cuna ToKa. HanpspkeHue. 1




ConpoTusneHue. 3akoH OMa Ans yyacTka Lenu

MocnepoBaTensHOE, NapaniensHoe, CMeLLaHHoe coeiMHeHe NPOBOAHNKOB. J'Ia6opaTopHaﬂ

%6 paboTa «/13yyeHne CMeLLaHHOro COeIMHEHNS PE3NCTOPOBY !

57 PaboTa 1 MOLLHOCTb 3/IEKTPMYECKOro Toka. 3akoH [hxoyns-JleHua 1

58 3akoH Oma AN NosHOM (3aMKHYTOIR) 3NeKTPUYecKoi Lenu. KopoTKoe 3aMblKaHue. 1
NabopaTopHas paboTa «3mepeHme SC UCTOUYHMKA TOKA U ero BHYTPEHHEro CornpoTUB/IEHUS»

59 ANeKTPOHHas MPOBOAVMOCTb TBEPALIX MeTasIN10B8. 3aBUCUMOCTb CONPOTUB/IEHUA META/INIOB OT 1
TemnepaTypbl. CBEPXNPOBOAUMOCTb

60 ANeKTpUYecKuniA TOK B BakKyyMe. CBOINCTBA 3/1EKTPOHHBIX MYYKOB 1

61 MonynpoBOAHMKM, MX COBCTBEHHASA 1 NPMMECHas NMPOBOANMOCTbL. CBOCTBA p—N-Mepexoja. 1
MonynpoBOAHMKOBbIE NPUGOPSI

62 DNEeKTPUYECKUNIA TOK B pacTBOpPaXxX U pacrniaBax 3/1eKTPONUTOB. DNEKTPOIUTUYECKAS 1
auccoumaums. SneKTponns

63 ANEeKTPUYECKUIA TOK B rasax. CamoCcTOATENbHbIN U HECAMOCTOATENbHbIN pa3psd. MonHus. 1
Mnasma

64 AneKTpryecKne NpMO0PbI U YCTPONCTBA U UX NPAKTUYECKOe NpUMeHeHMe. MpaBuna TeEXHNKN 1
6e3onacHoCTu

65 O606LLALLINIA YPOK «INEKTPOAMHAMMKA» 1

66 KoHTponbHas paboTa rno Teme «3neKTpocTaTuKa. MoCTOAHHbIN 3NeKTPUYECKMIA TOK. TOKM B 1
pas3IMYHbIX cpefax»

67 Pe3epBHbIii ypoK. KOHTponbHas paboTta no Teme "IneKkTpoanHaMmka'

68 Pe3epBHbIin ypok. O606LLaroLL Ml ypoK no Temam 10 Knacca 1

OBLLEE KOJTMYECTBO YACOB MO NMPOrrPAMME 68




11 KJIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka
Bcero

1 MOCTOSAHHbIE MarHWUTbLI U X B3aumogeicTare. MarHuTHoe none. BekTop MarHUTHOW MHAYKLMA. 1
JINHUN MarHUTHOM UHAYKLUN

2 MarHuTHOe nose NPOBOAHMKaA C TOKOM. OnbIT IpcTesa. B3avmogaelicTBre NPOBOLAHUKOB C TOKOM

3 NabopaTopHas paboTa «M3yyeHne MarHUTHOrO MOA KaTyLKM C TOKOM»

4 [elicTBrEe MarHUTHOr O Moss Ha NPOBOAHMK € ToKOM. Crna Amnepa. JlabopaTopHas paboTa 1
«MccnefoBaHune AelCTBUSA NOCTOAHHOIO MarHNTa Ha pamky C TOKOM»

5 [elicTBre MarHUTHOrO MOJS Ha ABMXKYLLYHOCS 3apshKeHHY0 vacTuly. Cuna JlopeHua. PaboTa 1
cunbl JlopeHua

6 AnekTpomarHMTHasa MHAYKUMA. MOTOK BEKTOpa MarHUTHON MHAYKUMK. SOC UHAYKLMKN. 3aKOH 1
3NEKTPOMAarHMTHOWN MHAYKUMK Papases

7 NabopatopHas paboTa «MccnesoBaHne SBEHNA 3EKTPOMArHUTHOW UHAYKLMN 1

g VHAYKTMBHOCTL. fABneHne caMovHayKummn. 34C camoMHAYKUUN. DHEPTUs MarHUTHOMO Nons 1
KaTyLUK/ C TOKOM. DNeKTPOMarHUTHOE none

9 TexHWYecKre YyCTPOCTBA U UX NPUMEHEHWE: MOCTOSHHbIE MarHUTbI, 3/IEKTPOMArHUTHI, 1
3/IEKTPOABUraTe b, YCKOPUTENN 3M1EMEHTAPHbIX YacTuL, MHAYKLNOHHAA Neyb

10 O6o6watoLLmMin YpoK «MarHUTHoe none. NeKTPoMarHUTHas UHAYKLMS» 1

11 KoHTposnbHas pabota no Teme «MarHMTHOE nose. SNeKTPpoMarHUTHas UHAYKLMS»

12 CB060OAHbIe MexaHWYecKme KonebaHus. MapMoHMYecKme KonebaHus. Y paBHeHNe rapMOHUYECKMX 1
KonebaHwid. MNpeBpaLleHme 3Heprum

13 NabopatopHas paboTa «l/ccnefoBaHne 3aBUCMMOCTI Neprosa Masbix KonebaHuii rpysa Ha HATK 1
OT A/IMHbI HATK N Maccbl rpysa»

14 KonebaTenbHblil KOHTYP. CBOBOAHbIE 31IEKTPOMArHUTHbIE KONlebaHus B UieaslbHOM 1

KonebaTe/lbHOM KOHTYpe. AHaI0rnsa Mexay MexaHM4ecKUMn 1 3NeKTPoMarHUTHbIMU




KonebaHuaMM

15 dopmyna TOMCOHa. 3aKOH COXpaHeHWs 3HePrmn B UaeaibHOM KosiebaTe/lbHOM KOHTYpe 1

16 MpencTasrieHne 0 3aTyXaloLmxX KonebaHnax. BoIHyXAeHHbIe MexaHUYecKume KonebaHms. 1
Pe3oHaHC. BbIHY)KIEHHbIE 3/IEKTPOMarHUTHble KonebaHus

17 MepemeHHbI TOK. CUHYCOMAANbHBIA NepeMeHHbIn TOK. MOLLHOCTbL NepeMeHHOro ToKa. 1
AMNINTYLHOE U AENCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U HaMPSXKeHNS

18 TpaHcgopmatop. Mpon3BoacTBO, Nepefayva n NoTpedneHre 3NeKTPUYECKO 3HEPTUN 1

19 YCTpOVICTBE) N NPaKTUYEeCKOe NPUMEHEHWE 3N1EKTPUYECKOTO 3BOHKa, reHepaTopa NepeMeHHoro 1
TOKa, IMHWI 3neKTponepesay

20 3KOMI0rMYeCKme puUCcKu npu I'IpOI/IU3BO,£I,CTBe 3NeKTpoaHeprumn. KynbTypa 1cnosb30BaHNA 1
3N1IEKTPO3HEPr K B NMOBCEAHEBHOW XN3HU

21 MexaHunyecKue BO/HbI, YC0BUA pacrnpocTpaHeHus. MNepurog. CKOpoCTb pacnpocTpaHeHUs U 1
[NIVHa BONHbI. MonepeyHble 1 MPOAO/bHbIE BOSHbI

22 3BYyK. CKOpoCTb 3BYyKa. [pOMKOCTL 3BYKa. BbicoTa ToHa. Tembp 3ByKa 1

23 ANeKTpoMarHMTHbIe BO/HbI, X CBOMCTBA U CKOPOCTb. LLIKana afneKTpomMarHUTHbIX BOJH 1

24 MprHUMNbI pagnoceasu 1 TenesnaeHns. Passutune cpeacTs CBA3W. Pagmonokauns 1

25 KoHTponbHas pabota «KonebaHus 1 BONHbI» 1

26 MpsMONMHelHOe pacnpocTpaHeHWe CBeTa B OAHOPOAHON cpefe. TOYeYUHbI UCTOYHMK cBeTa. Jlyy 1
cBeTa

27 OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHMs cBeTa. [MOCTpoeHVe N306paXkeHN B MIOCKOM 3epKane 1

08 MpenomneHve ceeTa. MNoNHOe BHYTPeHHee OTpaxeHue. MpefenbHbIin Yron noHOro BHYTPEHHEro 1
OTpakeHus

29 NabopaTopHas paboTa «3MepeHne nokasartens NPenoMIeHNs CTeKNa»

30 JInH3bI. MOCTPOEHME N306paXKEHNI B TMH3E. POPMYNa TOHKOIN NH3bI. YBENNYEHNE NNH3bI

31 JabopatopHas paboTa «/ccnegoBaHmne CBONCTB M306PaXKEHWNIA B IMH3aX» 1

39 [uncnepcus ceeta. CnoxHbIA cocTaB 6enoro ceeta. LiBeT. JTabopaTopHas pabota «HabnogeHwe 1

Avcnepcun ceeTa»




33 NHTepepeHLmsa cBeTa. Judpakumsa ceeTa. AudpakLnoHHaa pelléTtka

34 NonepeyHOCTb CBETOBLIX BOMH. [Monsapusauma ceeta

35 OnTuryeckne NpPMGOPLI U YCTPOINCTBA M YCI0BUA UX 6€30MaCHOro NPUMeHeHUs

36 I"paHnLbl NPUMEHUMOCTM K1ACCUYECKOW MexaHUKK. MocTynathbl creyuanbHon Teopun
OTHOCUTE/NIbHOCTU

37 OTHOCUTENbHOCTL OHOBPEMEHHOCTU. 3aMefiIeH e BPEMEHWN U COKPALLIEHWE A/INHBI

38 SHePrus 1 UMNynbC PeNSTUBUCTCKOM YacTuLbl. CBA3b Macchl C 3HEPTUEN 1 UMMYNbCOM. SHePrus
nokos

39 KoHTposnbHas pabota «OnTuka. OCHOBbI CrieynaibHOM TeopruM OTHOCUTENTbHOCTU

40 ®oToHbI. Popmyna MnaHKa. AHeprusa 1 UMMynsLC (OTOHA

41 OTKpbITUE U nccnegoBaHue hoToadgekTa. OnbiTol A. . CToneTosa

42 3akoHbI (hoTo3ththeKTa. YpaBHEHNe DiHLWITEHA ans hoToaddekTa. «KpacHas rpaHuLa»
(hoToappekTa

43 [aBneHue ceeTa. OnbIThl 1. H. JlebeaeBa. XMMNYECKOe AECTBME CBETA

44 TexHWYecKre YCTPOMCTBA N NPAKTUYECKOE MPUMEHEHME: (DOTO3NIEMEHT, (POTOAATUMK, CONTHEYHas
baTapes, CBETOAMNOL

45 PeLLieHne 3aaa4 No Teme «ONIEMEHTbI KBAHTOBOW OMTUKMN»

46 Mogenb atoma TomcoHa. OnbITbl Pe3epopaa No paccesHMo a-yactul,. MNnaHetapHas Moaenb
aTtoma

47 MocTtynatebl bopa

48 3nyyeHune n nornouyeHve GOTOHOB NPU Mepexoe aToMa C 0AHOr0 YPOBHS 3HEPTUM Ha APYTrOiA.
Buapl cnekTpos

49 BonHoBble cBolicTBa YacTuL,. BonHbl fe bpoiina. KopnyckynspHo-BOSIHOBOW Ayasin3m.
CroHTaHHOE ¥ BbIHYXXEHHOE 13NyyeHue

50 OTKpbITUE pagnoakTMBHOCTK. OnbITbl Pesepdopaa no onpeaeneHno coctasa pagnoakTUBHOIO
N31y4veHns

51 CaoliicTBa a/ibha-, 6eTa-, raMma-u3snyyeHns. BnnsaHue pagmoakTMBHOCTM Ha XXMBbIE OpraHn3Mbl




OTKpbITME NPOTOHA M HEATPOHA. M30Tonbl. Anb(a-pacnas. SNEeKTPOHHbIA U NO3UTPOHHBIN beTa-

52
pacnag. Mamma-usnyyeHve

53 3Heprua cBA3W HYK/IOHOB B Afpe. AAepHble peafu,vn/l. FAnepHblin peakTop. Mpobnembl,
MepcrneKTyBbI, IKONOrMYECKMe acreKTbl AAEPHOW IHEPTETUKM
AnemeHTapHble YacTuubl. OTKpPbITUE NO3UTPOHA. MeTobl HAabMO4EHNSA N perncTpaLmum

54 anemeHTapHbIX YacTuy,. Kpyrnbiin cton «®yHaaMeHTa/lbHble B3aUMOAeNCcTBus. EAMHCTBO
(hM3MYECKOIN KapTUHbI MUpa»

55 Bup 3B&3nH0ro Heba. Co3se3fus, ApKve 38€34bl, NIaHEeTbI, X BUAMMOE [ABMKeHNe. ConHeyHas
cucrtema

56 ConHue. ConHeyHas aKTUBHOCTL. ICTOUHUK 3Heprum ConHua v 3BE34,

57 3B&3/bl, X OCHOBHbIE XapaKTepuUCTUKKN. 3BE3bl INMaBHOW NOC/eA0BaTeIbHOCTU. BHYTpeHHee
CTpoeHme 38€37. CoBpeMeHHbIE MPeACTaB/IEHNS O NPOUCXOXAEHUN 1 3BoNOUMK ConHLA 1 3BE3[,

58 MneuHblii MyTb — Hawa ManakTuka. MonoxeHve n apvxeHne ConHua B ManakTuke. ManakTunku.
YepHble Ablpbl B AApax ranaktuk

59 BceneHHas. PasberaHvie ranaktuk. Teopus bBosbLioro B3pbiBa. PeNMKTOBOE U3NTyUeHNe.
MeTaranakTmka

60 HepeLueHHble Npo6/iemMbl aCTPOHOMMUM

61 KoHTposibHas paboTta «3/1eMeHTbl aCTPOHOMMMN 1 aCTPOPUINKI»

62 O6o6watoLLmMin ypoK. Ponb (U3NKN M aCTPOHOMMKU B SKOHOMMYECKOI, TEXHO/TOMMYECKOW,
COLMabHOM M 3TUYECKON chepax AeATeNlbHOCTY YesioBeKa

63 O606LatoLLMiA YPOK. Ponb 1 MeCTO PU3MKKN 1 aCTPOHOMUMN B COBPEMEHHOW Hay4YHOIN KapTUHe
mupa

64 O606LatoLLmMin YpoK. Ponb (hunsnyeckort Teopumn B OPMUPOBAHUM NPELCTABEHNI O (DU3NYECKON
KapTUHe Mupa

65 O6o6watoLLmin ypok. MecTo ¢)V|3|/|qe050|71 KapTUHbI MMpa B 06LLEM psfly COBPEMEHHbIX
eCTEeCTBEHHO-Hay4YHbIX NpeCTaBfeHNA 0 Npupose

66 Pe3epBHbIil ypoK. MarHuTHoe none. IneKTpoMarHuTHas MHAYKLUNS




67

Pe3epBHbIii ypok. OnTrKa. OCHOBbI CreLMaibHON TEOPUM OTHOCUTENIbHOCTY

68

Pe3sepHblil ypok. KBaHTOBas hnsnKa. dnemMeHTbl aCTPOHOMUM U aCTPOQU3NKU

OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






