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MNOACHUTEJBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI 1 TpeboBaHWUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a TakkKe C Yy4YéTOM (phefepasibHO paboyeirnt nporpammbl BOCMUTAHUA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTECTBEHHO-Hay4YHOW KapTWHbl Mupa obydvatowmxcd 10-11 KniaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxogda. lMNMporpamma no (usnke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4MTbIBaeT HE0O6XOAMMOCTb peasm3aunum MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4yeOHbIMW npeameTaMu. B Held
ONpeAenstTCA OCHOBHbIE LN U3ydeHust PU3NKM Ha YPOBHE CpefHero o6Liero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
mMeTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no u3nKe BKIOYAET:

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

TOM YmCrie NpeaMeTHble pe3y/bTaTbl Mo rogam 06yyeHus;

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

du3nKa Kak Hayka O Hambonee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM Mupe. LLIKOMbHbIN Kypc (OU3NKN — CUCTEMOOGPA3YHOLLINIA
A1 eCTEeCTBEHHO-HAYUHbIX Y4YebHbIX NPeAMETOB, MOCKO/bKY (DU3NYECKME 3aKOHbI
neXatr B OCHOBE MPOLECCOB W SABMEHWUW, W3YYaeMbIX XUMWER, OUONOrunen,
(hm3myeckoin reorpagmein M acTpoOHOMMER. Wcnonb3oBaHWe W aKTUBHOE
NPpUMeHeHNe  (DU3NYECKUX  3HAHWA  OMnpefensieT  xapaktep W pasBuTUe
pa3Hoobpa3HbIX TEXHOMOrMA B Cepe 3HEPreTMKM, TPaHCMoOpPTa, OCBOEHUA
KOCMOCa, MOJTlyYeHMs] HOBbIX MaTepuasioB C 3aaHHbIMW CBOWCTBaMW U APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKNag B (HOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbI METOZ NO3HAHWUSA NPW BbINO/IHEHUN UMW YYEOHbIX UCCeA0BaHWINA.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBAETCA JIOrMYECKu
3aBEPLUEHHBIM, OH COAEPXUT MaTepuas 13 BCeX pa3fenoB (U3NKKM, BKIOUAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hei matepuan Kypca (QU3NKK
00beAVHEH BOKPYr (U3Myeckux Teopuil. Bepywmm B Kypce sBfseTCA
(hopmupoBaHMe NpeacTaBneHNiA 0 CTPYKTYPHbIX YPOBHSAX MaTepuu, BeLLecTBe U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbLIMU N 3KOMOrMYECKUMI Npobiemamu.

Hoess npuxnaonou  nanpasnrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoes skonoeusayuu pPeann3yetcs MOCPEACTBOM BBeAEHUS 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBbIX 3KOMOrMyeckKUm npobnemaM  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06pas3oBaHNa ABNAOTCA (PU3NYecKme Teopun ((hopMUpoBaHKEe NPeACTaB/IEHNNA O
CTPYKTYpe NOCTPOEHUSA (JU3MYECKOI TeopuK, ponn (iyHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/IEHUAX O  MPUpoAe,  rpaHuMuax
MPYMEHNUMOCTN TEOPWUA, A9 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CunCTeMHO-[esATeNIbHOCTHbIN MOAX04 B Kypce (MUKW peannsyeTcs npexne
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 (usnke o6beAunHEeHbl B OOLMIA CMIMCOK YYEHUYECKMX
NpakTU4eckmx paboT. BblgeneHve B yKazaHHOM MepeyHe f1abopaTtopHbIX paborT,
MPOBOAMMbBIX AN KOHTPONAS W OUEHKM, OCYLLECTBMISETCA Yy4aCTHMUKaMU
o6pa3oBaTe/lbHOrO MpoLecca WCXoAs W3 OCOBEHHOCTE MNNaHMPOBaHUS U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE W3MEPEHMs, WCCNeaoBaHus
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YAenseTcA PeleHu0 PacYETHbIX M KayeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLIX 3afavy NMPUOPUTETOM SABAKOTCA 3a4ayun C ABHO
3afjaHHON P3NYECKON MOAENbHO, MO3BONAIOLLME NPUMEHATb U3YUEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KayeCTBEHHbIX 3afa4y NPUOPUTETOM ABMISKOTCA 3aaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN AN CUTyauumn MpakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DroOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (hM3MKM [O/MKHO ObITb
HeobxoAMMoe fabopaTopHoe 060pyAOBaHUE [/ BbINOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM W 0bGecneynBaeT  MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o6opynoBaHVMe AN YYEHMYECKUX MPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUECKUX KOMMJEKTOB M 06ecrneyvnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcd. TemaTnyecKme KOMMIEKTbI
nabopatopHoro o06opyaoBaHUA [OO/HKHbI ObITb MOCTPOEHblI Ha KOMMJIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LMMDPOBLIX NPMOOPOB, a TakKKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

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

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
M3YYEHUIO MPUPOAbI, PasBUTUE WX WHTENNEKTYaNlbHbIX W TBOPYECKMUX
CMOCOGHOCTEN;

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

o (hOPMMPOBAHME HAYYHOrO0 MMWPOBO33PEHMS KakK pesynbTata W3yYeHWs
OCHOB CTPOEHMA MaTepumn 1 yHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;

o (opMMpoBaHME YMEHWIA OOBACHATL ABMIEHUA C  MCMOJ/Ib30BaHMEM
(M3MYECKNX 3HAHWIA N Hay4YHbIX [10Ka3aTe/bCTB,;

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3MKWU AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTWA.

JlocTXKeHne 3TUX Leneil 06ecnevnmBaeTcs pelleHreM Cnefyowmx 3agad B

npoLiecce NU3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas 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 peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3nyeckord Mofenblo, 3afdad, MoApasyMeBaloLMX CaMOCTOATE/IbHOE
co3faHune (hr3nYecKor Moaenu, afeKBaTHOM YCNOBMSAM 3aauu;

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

o OB/aJeHMe MeTOoAaMN CaMOCTOATE/IbHOTO MaHWPOBaHWUA U MPOBeAEeHWS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

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

Ha wn3yyeHve u3nkmn (6a30BbIA YPOBEHb) Ha YpPOBHE CcpefHero o6Llero
o6bpasoBaHua oteoauTcs 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 Knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpegnaraemMblit B MporpaMme Mo ()M3MKe nepeveHb /1a60paToOpHbIX K
MPaKTUYECKMX paboT ABMSETCA PEKOMEHAOBaHHbIM, Y4WUTe/b [feNaeT BbI6op
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupoge. HayyHble METOAbl MO3HAHWUS OKPY>KAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W TeopuM B MNpoLiecce MO3HaHWUA MPUPoAbl.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dun3nyecKkne 3akKoHbl U Teopunn. rpaHI/ILI,bI NPUMEHNMOCTA CbI/I3I/I‘—IECKI/IX 3dKOHOB.
[MpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (M3nKM B (DOPMMPOBAHMN COBPEMEHHOW Hay4YHOW KapTWHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

AHa/I0roBble U Ll,I/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|60pb|, 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 MPAMOSIMHEHOE [ABWXXeHMe. [ paduku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHusi, NyTM U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeilHoe  aBvKeHve.  [BWKeHWe  maTepuasibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOWM NO MOAY/0 CKOPOCTbIO. YT/10Bas 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.

HabniofeHne ABvKeHWA Tena, OGPOLIEHHOrO MOA YrfoM K TFOPU3OHTY U
FOPU30HTa/BHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVXKEHUS C LiefIbl0 OnpefeneHnss 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 aBWXKeHNs Tena, 6poLleHHOro ropn3oHTasILHO.

Tema 2. /lunamuka

MpuHUMN  OoTHOcUTenbHoCTM  Tanunes. TlepBblii  3aKOH  HblOTOHA.
VIHepumanbHble CUCTEMbI OTCYUETA.

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

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

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXeHUS, KavyeHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHUA CKOMBbXEHUSA U cUia TPeHUS Nokos. KoahuumeHT 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: MOALWMMHUKN,
[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 NoAbéme 1 NageHun.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBUCMMOCTU CU YMPYroCTU, BO3HUKAIOLWLMX B MpPY>XUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

ViMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cunbl N M3MEHEHME MMMYNbCa Tena. 3aKOH COXpaHeHWsa KMNynbea.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

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

MoTeHumanbHasa 3Heprus. MoTeHumanbHasa 3Heprua YyNpyro
AeOPMUPOBAHHOW  MPYXWHbI.  [loTeHUManbHast  3Heprust  Tena  BGAU3M
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble XU 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, 1abopamoptvle pabomol

3yyeHne abCoOMOTHO Heynpyroro ygapa € MOMOLbH [ABYX OAMHAKOBbIX
HUTAHbLIX MasATHUKOB.

WccnenosaHne €BA3N paboTbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosbl 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 U 06BbACHEHNE CBOMCTB BeLLECTBa Ha OCHOBE 3TUX Mofeneil. Macca 1
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

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



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEKYNSApHO-
KWHETMYECKON Teopun wnieasbHOro rasa. AGCONIOTHas 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 OpraHUYeCcKnX coeAnHEHWIA.

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, WKOCTPUPYIOLLME YpaBHEHVME COCTOSHUS WAea/lbHOro  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

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

VccnepnoBaHve 3aBUCUMOCTU MeXAY napamMeTpammn COCTOSHUA pas3pexxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucteMa. BHYTPeHHsAs 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHusd. KonnyecTtso TensioTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MaeasbHOro  rasa.  Buabl  Tennonepegauu:
Ten/IoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y enbHas Tenn0éMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TEPMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl 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
[EeNCTBUA. IKOOrMYecKme Npobnembl TEMMNO3HEPTETUKMN,



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

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena Mpu COBePLUEHWM paboTbl: BblNET
Npo6bKM M3 OYTbINKM NOJ AEACTBMEM CXATOro BO3[yxa, HarpeBaHue 3jupa 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 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
OTHOCUTENIbHAst BMAXKHOCTb BO3fyxa. HacbIWweHHbIA nap. YgenbHad TensoTta
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.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, 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 0THOCUTENbHOM BIaXKHOCTU BO3AYyXa.

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. ToYeuHbIA 31eKTPUYECKNiA 3apsia.
AnekTpuyeckoe nose. HanpsXEHHOCTb 3NEKTpUYeckoro nonda. [puHUmMn



CyNeprno3vnLun 3NEKTPUYECKUX MOMeN. JIMHAM HanpsHKEHHOCTU 3M1EKTPUYECKOrO
non4.

Pabota cun  anekTpocTaTMdeckoro nond.  lMoTeHuman.  Pa3HOCTb
noTeHUWaoB. HPOBO,U,HI/IKVI N  ON3NIEKTPUKN B 3NIEKTPOCTATUHECKOM T1ONE.
[nanekTpryeckas NPOHMLAEMOCTb.

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

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOEe MPUMEHEHME: 3NEKTPOCKOMN,
3/1eKTPOMETP, 3MeKTpocTaTUYecKast 3alllMTa, 3a3eM/ieHuMe  31eKTPonprbopos,
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, n1abopamopusie padonul

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. MoLHOCTb
INEKTPNYHECKOIo TOKa.

ANeKTPoABMXKYLLLAS Cuia U BHYTPEHHee COMPOTUBAEHME MCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

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

3]'IeKTpI/Il—IECKI/II7I TOK B BaKyyMe. CBoWcTBa INEKTPOHHbIX MYYKOB.

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

OneKTpUYeCKMin TOK B pacTBopax W  pacniaBax  3/EKTPO/NTOB.
ONEKTPONNTUYECKas anccoumauns. SNeKTPom3.



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, BaKyYMHbI 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 coeanHeHMe 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.

VickpoBoi1 paspsag 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.

MesxknpeaMeTHble CBI3H

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

Mesicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, rMnoTesa, (PM3MYeckas Be/IMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

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

Buonoeus: MmexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XMBbIX OpraHnM3MoB (BUAbl Tensonepefayn, 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/MEKTPUYECKME CBOMCTBA META/IOB, 3MEKTPONMTUYECKAs AuMccoLmalms,
ra/lbBaHUKa.

Teozpacus: BNAXKHOCTb BO3AyXa, BETPbI, 6apOMETp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
UMMynbCa B TEXHUKe (pakeTa, BOAOMET W ApYrue), ABUratesl 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, 3NeKTpoHarpeBaTe/bHble npuéopsl,
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  Cynepnosvuuun
MarHUTHbIX Mofieln. JINHUA MarHUTHON WHAYKUMKW. KapTuHa IMHWIA MarHUTHOWN
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHWMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM C TOKOM. OnbIT 3pcTefa. B3ammogeincreme npoBoLHUKOB 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. TTOTOK 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.

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEKTPOMarHUTbI, 3MEKTPOABUraTeNb, YCKOPUTENN 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.

FBNeHWE 3NeKTPOMarHUTHON NHAYKLUMN.

Mpasuno JleHua.

3aBNCMMOCTb 3MEKTPOABMXKYLLEN CU/bl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NOTOKa.

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeMCTBUSA 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, 4YacTtoTa, amnauTyda u asa KonebaHui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaNorMs Mexay MexXaHUY4ecKUMmn u
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasibHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKue
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 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 3M1EKTPOMArHUTHbIEe 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, rabopamoptvle pabomol

VccnenoBaHve 3aBUCMMOCTU Mepuoga MasibiX KofebaHuid rpysa Ha HUTU OT
AJIVHbI HUTK W MaccChbl rpy3a.

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

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60IHbI

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

3BYyK. CKOpOCTb 3BYKa. POMKOCTbL 3BYKa. BbicoTa TOHa. TeMbp 3BYKa.

ANEeKTPOMarHUTHbIE BOJIHbI. Y COBUA U3/TyYeHUS 3N1EKTPOMArHUTHbLIX BOJH.
B3anmHasa opueHTaums Bektopos E, B, V B aneKTpomarH1UTHO BonHe. CBoICTBa
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 MeauumMHe, pajap,
paanonpuEMHNK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHUs MeXaHNYeCKNX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

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



WccnegoBaHve  CBOWCTB  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 MPeNIoMIEHN cBeTa. ABCONOTHLIN 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 OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas onTtuka. WHTepdepeHums ceeta. KorepeHTHble WCTOYHUKW,
Ycnosus HabnogeHUs MakCUMyMOB UM 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, fyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA pPeLléTKa, NONAponL.

Jlemoncmpayuu

MpAMONIMHEAHOe pacnpoCTpaHeHWe, OTPaXKeHWEe W MNPeioM/eHne 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.
OTHOCMTENBHOCTL OAHOBPEMEHHOCTW. 3amefIeHe BPEMEHM U COKpaLlieHue
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 POTOHA 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
cnekTpoB. CMeKTp YPOBHEN 3Heprum atoMa Bogoposa.

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

OTKpbITME MPOTOHa M HEMTpoHa. HyknoHHas mogens sapa lMeinseH6epra—
VBaHeHKoO. 3apaa aapa. MaccoBoe umco aapa. 30Tonsl.

Anb(a-pacnag. ONeKTPOHHbIA K MO3UTPOHHLIA 6eTa-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. TepMosdepHbln cUHTE3. MpobneMbl M NepPCNeKTUBbI
AAEePHOM 3HEPreTUKN. DKOSIOTNYECKME acMeKTbI AAePHOM SHEPTETUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (hU3NYECKOW KapTUHBbI MUpPa.

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. JiieMeHTBI ACTPOHOMHUM 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 aKTUMBHOCTb. WCTOUHMK 3Heprum ConHua W 3BE3fa,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrnekTpasibHbIi Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NS 3BE3[ [/1aBHOM MOC/ef0BaTe/IbHOCTN. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaBIeHNs 0 NPOUCXOXAeHUN 1 3Bonoumm ConHua n
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 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/b30BAaHNEM KOMMbHOTEPHbIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHble co3Be3ama CeBepHOro nonyLuapusa u apkue 3Besfpbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM W  acTPOHOMWUM B 3KOHOMWYECKOW, TEXHOJIOMMYECKOWA,
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.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
6MONI0TUKN, XUMKK, TEorpatinmn 1 TEXHOIOTUN,

Mescnpeomemnvie nonsmusi, CBA3aHHbIe C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: peWeHNe CUCTEMbl YpPaBHEHWI, TPUIOHOMETPUYECKME
(PYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeneneHne Naowaan NI1ocKuxX uryp n o6bvema Ten.

Buonocusn: 3NeKTPUYECKME SABMEHUA B XXMBOW NpUpoae, KosebaTtesibHble
ABWKEHUS B XXMBOI NpUpofe, ONTUYECKME ABMIEHUS B XXMBOW Npupofe, AencTeue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumus: CTPOEHNE aTOMOB W MOJSIEKY/, KPUCTa/IINYeCcKaa CTPYKTypa TBEPALIX
TeN, MexXaHu3Mbl 006pa3oBaHMsi KPUCT/IIMYECKOW PELUETKM, CheKTpasbHbIi
aHanns.



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

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABUraTeNib, UHAYKUMOHHAA Meyb, pafap, PaguonpuéMHUK, TeneBurs3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHve y4yebHOro npeametra «®Pu3nka» Ha YpPOBHE CpeAHero 06LLero
0bpa3oBaHNA (6a30Bblii YPOBEHb) AO/HKHO 06eCneynTb AOCTUXKEHME CEAYHOLLMX
NINYHOCTHbIX, METanpeAMETHbIX 1 MPeaMeTHbIX 06pa30BaTe/IbHbIX PE3YybTaToB.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl 0OCBOEHNA Y4ebHOro npeameta «PU3nKa» AOMHKHbI
OTpaXXaTb T[OTOBHOCTb W CMOCOBGHOCTb 0Oy4YaloLWMXCA PYKOBOLCTBOBATLCH
chopMMpPOBaHHOW BHYTPEHHEN MNO3NUMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEeHTaLUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEeHWn,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIeHHOCTAM POCCUMIACKOro 06LecTBa, pacluMpeHne XMU3HEHHOrOo
OMnbITa U ONbITa AEATENbHOCTA B MPOLECCe peann3aumMm OCHOBHbIX HarpaB/ieHuUi
BOCNMUTATEIbHON [esTeNIbHOCTU, B TOM YKC/e B YacTu:

1) rpaxaaHCKOro BOCIMTAHMS:

CPOPMMPOBAHHOCTb MPaXKAaHCKOM NO3nLMK 00yHatoLLerocs Kak akTMBHOIO U
OTBETCTBEHHOIO 4Y/ieHa pOCCVIVICKOFO O6U.I,ECTBa;

NPUHATME  TPaAMUMOHHBLIX  0OLLEeYesIoBEYECKMX  TYMaHUCTUYECKUX U
AEMOKpaTUYEeCKNX LeHHOCTEMN;

FrOTOBHOCTb BECTM COBMECTHYIO AeATe/IbHOCTb B MHTEpecax rpaXkaaHCKoro
06LLeCcTBa, y4acTBOBaTb B CamMoynpaB/ieHUI B 06pa3oBaTe/ibHOM OpraHu3aumu;

YMeHMWe B3aMMO/eNCTBOBaTb C COLMaIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX PYHKLUMAMM N Ha3HAYEHMEM,;

rOTOBHOCTb K N'YMaHMUTapHOW W BONIOHTEPCKOW AeATeNbHOCTY;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

chopMMPOBAHHOCTb POCCUIACKOIA rpaXkaaHCKoM NOEHTUYHOCTH,
naTpuoTU3Ma;

LLeHHOCTHOE OTHOLUEHME K roCyAapCTBEHHbIM CMMBOMAM, AOCTUMXKEHMAM
POCCUNCKMX YYEHBIX B 06/1aCTW (IU3NKN N TEXHUKM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, STUYECKOr0 MOBEAEHWS;

CMOCOOHOCTL OLeHMBaTb CUTYaUMIO M MPUHMMATb OCO3HAHHbIE PeLLeHus,
OPVEHTMPYACL Ha MOPasibHO-HPABCTBEHHbLIE HOPMbI U LEHHOCTW, B TOM YMUC/E B
LeATENbHOCTU YUYEHOr0;

0CO3HaHWe NIMYHOr0 BK/ala B MOCTPOEHME YCTONYMBOI0 OYaYLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOe OTHOLLEHWE K MUPY, BK/KOYas 3CTETUKY HAy4YHOro TBOPYECTBa,
MpUCYLLIEro (IM3MYECKOIN HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



MHTEPEC K pas/inyHbIM cepam NpodeccHoHabHON AeATeNIbHOCT, B TOM
ymncne cBA3aHHbIM C (IU3MKOW U TEXHUKOW, YMEHME COBEPLLATL OCO3HaHHbIV BbI6GOP
OyayLLen Npodeccnn U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE NaHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMo 1 caMo0bpa3oBaHM0 B 06/1aCTu
(hM3NKIN Ha NMPOTSXKEHWNU BCEW XKNU3HM;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

COPMMPOBAHHOCTb  3KOJIOTMYECKOW KYNbTYpbl, OCO3HaHWe r106a/bHOro
XapakTepa 3K0N0rnyeckmx npobnem;

MNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefle Ha OCHOBE
3HaHWS Lienei yCTONYMBOro Pa3BMTUSA Ye/IOBEYECTBa;

paclUMpeHne OnbiTa AeATeNlbHOCTU 3KO/IOMMYECKOM HarnpaBneHHOCTN Ha
OCHOBE VMEILLMXCS 3HaHWI N0 (PU3NKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

CPOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (DU3NYECKOW HayKMK;

OCO3HaHMe LEHHOCTM Hay4yHOW [AesaTeNlbHOCTW, TFOTOBHOCTb B Mpouecce
M3yYyeHUs  (U3NKN  OCYLLECTBNATb  MPOEKTHYK U MCCNefoBaTe/IbCKYHO
[eATeIbHOCTb MHAMBUAYaNIbHO 1 B rpynne.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOATENIbHO  (hOPMY/NIMPOBaTb M aKTya/M3MpoBaTb  MpPobnemy,
paccMaTpuBaTb e€ BCECTOPOHHE;
onpenenaTb Uenu AeATeNlbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUM UX
[LOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTU W MNPOTUBOpPEYMAs B paccMaTpuBaeMbIX
(hM3NYECKMX ABMEHMSX;
pa3pabartbiBaTb MaH PeLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMEeRLLMXCS
MaTepuasibHbIX N HEMaTEPUa/IbHLIX PECYPCOB;
BHOCUTb KOPPEKTMBLI B AEATENbHOCTb, OLIeHMBaTbL COOTBETCTBUE PE3y/IbTaTOB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATeNbHOCTY;
KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/NOBUSIX  peasibHOro,
BUPTYaNbHOro 1 KOMOMHMPOBAHHOIO B3aMMOJENCTBUS;
pa3BMBaTb KPeaTMBHOE MbILL/IEHME NPU PELLEHNN XXU3HEHHBIX MPO6IeM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BNageTb Hay4yHOW TEPMUHOMIOTMENR, K/IHOYEBLIMW MOHATUAMM M METoAamu
(h13nYeCKoin HayKu;



BNafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTN (PU3MNKK, CNOCOBHOCTLIO M TOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATENbHOCTU MO MOMYYEeHW0 HOBOrO 3HaHWUS, €ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YnCe NP Co3[4aHMUM YUYeOHbIX MPOEKTOB B 06/1aCTU (DU3VKK;

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

aHaM3MpoBaTb MOJlyYeHHble B XOfe peLleHMs 3afaun  pesysnbTarhl,
KPUTUYECKM OLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 006pa3oBaTe/lbHOM
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTyaLUAM, OLLEHMBATb MPUOBPETEHHDINA OMbIT;

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

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLEHNS;

CTaBUTb NPO6eMbI U 3afa4m, LOMYCKaloLLMe a/lbTepHATUBHbIE PeLLeHNs.
Pabora c nundopmanueii:

BNafeTb HaBblKaMW MOMYYEHUSI MHGOPMALMKA (PU3NUECKOTO COAEPXKaHUS U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio M UHTEprpeTauuio MHGopMauumM pasninyHbiX BUAOB M (hOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoNb3oBaTb  CPeAcTBa  MHMOPMALMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOMOTNA B PELUEHUN KOTHUTUBHBIX, KOMMYHUKATUBHbIX U OpraHuU3aUMOHHbIX
3afa4 C Ccob6MofeHNeM TPeboBaHWA 3PrOHOMUKK, TEXHUKW 6e30MacHOCTH,
FUTVEHbl,  PECYPCOCOEPEXEHNs, MPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmsauunn.

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



pacno3HaBaTb  MNPEANOCbINKN  KOHDAMKTHLIX  CUTyauuii KU cMmsiryatb
KOH(NKTBI;

PasBEPHYTO M NIOTMYHO M3naraTb CBOKO TOYKY 3PEHUA C WCMO/Ib30BAHUEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb M UCMOMb30BaTb MPENUMYLLLECTBA KOMaHAHON WM WMHAVBUAYa/IbHOW
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX AEACTBUA C YYETOM OOLLMX
WNHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YneHa KOMNEeKTUBa;

NPUHMMATL  UEeIM  COBMECTHOW  AeATeNbHOCTW,  OpraHum3oBblBaTb WU
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacnpefensaT PoAM ¢ YYETOM MHEHMIA Y4YaCTHMKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHO paboThl;

OLEHMBATb Ka4yeCTBO CBOEro BK/Mafa WM KaXAoro y4yaCTHMKA KOMaH[bl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSAM;

npefnaraTb HOBble MPOEKTbl, OLEHMBAaTb MAEW C MO3MUUN  HOBMU3HBbI,
OPUTMHANBLHOCTK, NPAKTUYECKOW 3HAYNMOCTU;

OCYLLIECTBMIAITb  MO3UTUBHOE CTpPaTernyeckoe MoOBeAeHNE B  Pa3/IMYHbIX
CUTYyaUusX, NPOSIBNATL TBOPUECTBO U BOOOPaXKeHWE, ObITb MHALMATUBHLIM.,

PeI‘yJIHTI/lBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYIO [AesTeNlbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MPO6GMEMbl, CTaBUTb W (HOPMYNNPOBaTb
COOCTBEHHbIE 3a7a4u;

CaMOCTOSATE/IbHO COCTaBNSATb MMaH PELIEHMSI PacYETHBIX M KauyeCTBEHHbIX
3a/iay, MaH BbINO/HEHUS NMPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCSA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYvTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLUMpsATb paMKM y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPEANOUTEHNIA;

[enatb 0OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb ero, 6partb Ha cebs
OTBETCTBEHHOCTb 3a PeLLeHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTb (DOPMMPOBAHWIO W MPOSBMEHUIO 3pyaMuun B 06nactu
(h131KK, NOCTOSIHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

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

BNafeTb  HaBblKaMy  MO3HaBaTe/IbHON  peuieKCMM  KakK  OCO3HaHWS
COBEPLUAEMbIX AEWCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX Pe3y/nbTaToB U
OCHOBaHMWiA;



MCMO/b30BaTh MPUEMBI PeIeKCUN ANS OLEHKU CUTYyauuu, Bbibopa BEPHOTO
peLleHuns;

YMEeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUEHUS MO KX
CHVKEHWIO;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrnx npu aHamse pesy/bTaToB
[eATeNbHOCTY;

MPUHMMATL Cebsl, MOHMMasA CBOM HeJOCTaTKM U [JOCTOUHCTBA;

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

Mpy3HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OLLUNOKK.

B npouecce AOCTMXEHUSA NIMYHOCTHBLIX Pe3ynbTaToB OCBOEHWSA MPOrpammbl
No (u3MKe A9 YPOBHA CpeAHero o6Liero o6pas3oBaHWs Yy 06yvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLmii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BKNHOYALOLLEero crnoco6bHOCTb MNOHMMAaTL CBOE 3MOLMOHaIbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B Ce6E;

CaMOoperyiMpoBaHuns, BK/IHOYAIOLLEr0O CaMOKOHTPO/b, YMEeHWe NpPUHMMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOGHOCTb  afanTUpoBaThCA K
3MOLMOHaNbHbIM N3MEHEHUAM M NPOSBAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHWNIO LieNn n
ycrnexy, ONTMMU3M, WHULMATMBHOCTb, YMEHMWe [eACTBOBaTb MCXOAA W3 CBOWUX
BO3MOXHOCTEW;

aMMaTnK, BK/IKOYatoLLel CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYIUX, Y4uTbiBaTb €ro npu  OCYLIEeCTBNEHUM 0OLIeHMs, CNocoBHOCTb K
COYYBCTBUIO N COMEPEXMBAHWIO;

CoLManbHbIX HaBbIKOB, BK/IHOYAOLLMX CMOCOOHOCTb BbICTPamnBaTb OTHOLLEHNS
C ApYrUMU NogbMU, 3a60TUTLCA, NPOABATL MHTEPEC N pa3peLLaTb KOH(INKTLI.

INPEIMETHBIE PE3YJIBTATBI

K KoHUy 06yyeHusi B 10 kjacce MnpeMeTHble pe3y/bTaTbl 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:
mMaTepuanbHas TOYKa, MHepumanbHas cuctema oTcuéTa, abCconoTHO TBEPAOE TENo,
naeanbHblid ra3, MOAENM CTPOEHUS ra30B, XXUAKOCTEN W TBEPAbIX Tesl, TOYEUHbIN
3NEKTPUYECKINIA 3apaf, NPU peLleHnn PrU3nYecKnx 3agay;



pacno3Haeatb nsnyeckme ABneHns (MpPoLecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUA BeLLecTBa U
3NEeKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWKEHMe, CBOOOAHOE MafeHne Ten, ABWKEHME MO OKPY>KHOCTW, 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,
BNIQXKHOCTb BO34YyXa, MOBbILLEHWNE [aB/eHWs rasa npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMu COCTOSHMA Trasa B M30npoueccax,
3NIeKTpM3aLUma Tes, B3aMMOenCcTBue 3apaoB;

OMUCbIBaTb MeXaHMYecKoe [ABWXeHWe, UCMoMb3yd (U3NYECKMe BeSIMUNHBI:
KoopAuHata, nNyTb, MepemMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMYNbC Tena, KMHETUYeCKas 3Heprus, noTeHUMasibHas 3Heprus, MexaHu4yeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpW OMWCaHUW NPaBWU/IbHO TPaKTOBAaTb
(PM3MYECKNA CMbIC/T UCMOSb3YeMbIX BEMMUYMH, UX 0603HAYeHUs W edVHMUUPbI,
Haxo4uTb (POPMY/bl, CBA3bIBAKOLWME AAHHYIO (PM3NYECKYHO BEIMYUHY C ApYrUMU
Be/IMYMHAMN;

ONUCbIBaTb M3YyYeHHble Ten/oBble CBOWCTBA Te/l W TEN/oBble SABNEHMUS,
NCMonb3ys (U3MYecKne BeNNYUHBLL [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHeTUYecKaa 3Heprua XaoTUYeCcKOoro ABWXKEHUA MOJEeKY/, CpeaHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEM/IOTbl, BHYTPEHHSS 3Heprus, paboTa rasa,
KO3(ULMEHT MOME3HOro AeWCTBUA TEeMnoBOro Asuratens; Mpyu  OnuMcaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BENUYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AHHYIO
(PM3NYECKYHO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEeHHbIE 3/IEKTPUYECKEe CBONCTBA BELLECTBA M ANIEKTPUYECKME
ABNeHns (NpoLecchl), NCNob3ya (U3MYECKMe BeNIMUMHbI: SNEKTPUYECKUIA 3apsf,
3NEKTPUYECKOE MOJie, HANPSHXKEHHOCTL MOJIA, NOTEHUMa, Pa3HOCTb MOTEHLMAO0B;
Npu OnucaHMM MNpPaBUIbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUS W eAUHWLbI; YKasblBaTb (DOPMY/ibl, CBS3blBatOLLME
[AAHHYIO (PU3NYECKYHO BE/IMUYNHY C APYTUMWN BESIMYNHAMN;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCNOMb3ya (PU3NYECKUE
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 11l 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MexXaHWYeCcKOW 3Hepruu, 3akoH COXpaHeHuUs KMMNynbea,
MPUHUMN CyneprnosvumMm Ccun, MPUHUMN paBHOMpPaBUA MHepPUMaIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYIO TEOpUI0 CTPOEHUS BeLLeCcTBa, ra3oBble
3aKOHbI, CBSI3b CpefHeil KMHETUYECKON SHEPrMN TEMIOBOrO ABVKEHWUA MOMEKYN C
abCONtOTHOW TeMnepaTypou, NepBbli 3aKOH TEPMOAMHAMUKM, 3aKOH COXPaHEeHUs
3NEKTPUYECKOro 3apsda, 3akoH KynoHa, npu 3TOM pasnmyatb C/I0BECHYHO



(hopMyNIMPOBKY 3aKOHa, €ro MaTemaTU4eckoe BblpaXKeHue 1 ycnoBus (rpaHuLbl,
06nacTu) NPUMEHUMOCTU;

OObACHATb  OCHOBHblE  MPUHUWMbI  JEACTBMS  MalUuWH, 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
(hopMynmpoBatb npobnemy/3agadyy W TUNOTE3y YYEOHOro IKCMepUMEeHTa,
cobupaTb YCTaHOBKY W3 MpPefioKeHHOro 060py[oBaHUs, MPOBOAWUTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCOO M3MEPEHUS U UCMOMb30BaTb WM3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  BEIMYMHAMKU  C
MCNONb30BAHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuAe Tabnuu 1 rpadnkoB., Aenatb BbiBOAbI N0 pe3ynbTaTaM UCCNefoBaHus;

cobntogate npasuia 6e3onacHoro Tpyda npv NpoBeAeHUN UccnefoBaHnin B
pamkKax Yy4ebGHOro 3KCMnepuvMeHTa, Y4ebHO-MUCCefoBaTE/IbCKON W MPOEKTHOW
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWUCTB 1 abopaToOpHOro
0bopy10BaHus;

pelaTtb pacyéTHble 3afaun C SBHO 3afaHHON (U3NYECKOn MOZENbIO,
NCNonb3ys (U3nMYecKme 3aKOHbI U NMPUHLMNGLI, Ha OCHOBE aHasin3a YCoBusa 3a4aum
BblOMpaTb (OM3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6Xo4nMble ANS eé pelleHWs, NPOBOAWTbL PacyéTbl M OLEHMBATb PeanbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb Ka4yeCTBEHHbIe 3a/layuu: BbICTPamBaTb JI0rMYeCK/ HENMPOTUBOPEUNBYHO
LIENOYKY pPacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hmsnyeckmne SBNEHUS;

MCNoNb3oBaTb  MPW  PELeHUM  Y4YebHbIX  3a4ay  COBPEMEHHbIe
NHOPMALMOHHbIE TEXHOMOMMKN AN MOUCKa, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N NpeAcTaBneHns y4ebHOM 1 HayYHO-MONYNSAPHON MH(opMaLun, NoNyYeHHON 13
PasINYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

NPMBOANTL NPUMEPbI BKMaAa POCCUMCKMX 1 3apyOeXHbIX YUEHbIX-PUN3NKOB B
pasBMTME HayKKn, OOBSACHEHME MPOLECCOB OKPYXKAlOLWEro Mupa, B pasBuTUE
TEXHWUKW N TEXHOJOTUI;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (hM3UKEe B MOBCEAHEBHOM YXM3HU
Ana obecneveHns 6e30MacHOCTM Npu obpaLleHnn ¢ NpubopaMm N TEXHUYECKUMU



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

paboTaTb B rpynne C BbINO/AHEHNEM pPa3/INUHbIX COLMaNbHbIX POSeN,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTyauWsX, afeKBaTHO OLEeHUBaTb
BK/1a/, K&XKA0ro M3 YYaCTHUKOB rpynnbl B peLeHne paccMaTprBaeMori Npo6emsl.

K KoHuy 006yyeHus B 11 kiaacce NpeAMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/OMMI, B MPaKTUYECKON AeATeNbHOCTU NOAeN, LeNOCTHOCTb U efMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb TpaHuUbl MPUMEHEHUS M3YYeHHbIX (PU3NYECKUX MOLeNeN:
TOYEYHbIV 3NEKTPUYECKNIA 3apsif, NyY CBeTa, TOYEYHbIA UCTOUHUK CBETa, AepHas
MOfe/b aToMa, HYKNOHHas MOAeNb aTOMHOMo sfpa Mpu pelleHnn (r3nYecKmx
3ajau;

pacrnosHaBaTb m3nYecKne SBneHns (NPOLECChbl) U 0OBSACHATL X HAa OCHOBE
3aKOHOB 3/1EKTPOAMHAMUKM 1 KBAHTOBOW (IU3UKW: 3/1EKTPUYECKas NPOBOAVMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLEenCTBume
MarHWTOB, 93M1EKTPOMAarHuTHast WHAYKUMS, AEACTBME MArHUTHOrO MONsA  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsj, 3MEKTPOMarHWTHbIE KOMebaHus u
BOJIHbI, MPSAAMOSIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesoOM/IEHNE,
NHTep(epeHUns, AugpakumMs W nonspusaums  CBeTa, AMCNEepcUs  CBETa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
/IMHEAYaToro CrnekTpa aromMa BOAOPOAa, €eCTeCTBeHHas W WUCKYCCTBEeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
ONTUYECKMEe,  INEKTPUYECKYID  MPOBOAMMOCTb  Pas/MyHbIX  cped)
3NIEKTPOMAarHUTHble ABMEHNSA (NPOLECChI), MCMOMb3ysa (U3NYECKNE BENNUUHDI:
ANEKTPUYECKNIA 3apsf, CUMa TOKa, 3NEKTPUUECKOEe HarnpshKeHUe, 3M1eKTPUYecKoe
COMPOTUB/IEHME, PA3HOCTb MOTEHLMANIOB, 3NEKTPOABMKYLLAA cuia, paboTa TOKa,
WHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, SHEprus 3MeKTPUYECKOro WU MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsif W cuia TOKa B npouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBLIX KONebaHuil, (POKYCHOE pacCcTOsiHUE U
ONTUYeCcKas cuna NMH3bI, NpU ONMCaHUM MpPaBWUIbHO TPaKTOBaTb (U3NYECKUI
CMbIC/T WCMO/b3YeMbIX BE/IMYMH, WX O0003HAYEHWA W eAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  [OAHHYIO  (PU3NYECKYHD BEMUMHY C  APYrumu
BEIMYMHAMU;



OMMCbIBaTb M3YyYeHHble KBaHTOBble $B/IEHWA W MNPOLECChI, WCMO/b3yA
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/1IEKTPOMArHWUTHbLIX BOJIH, AJ/IMHA BOJIHbI U
4acTOTa CBeTa, 3HEPr1sa 1 MMNybC POTOHA, NepUos nonypacnasa, SHeprus Cessu
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, MX 0603HAYEHUS U eAVMHULbI, YKa3blBaTb (HOPMYIbI,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3pPoBaTh (PM3MYECKMe NPOLIECChI U ABMEHWUSA, UCMONb3Ys (nsnyeckune
3aKOHbI M NPUHUMNbI: 3aKOH OMa, 3aKOHbI MOC1e0BaTe/lbHOro 1 napasnenbHoro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[hkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAOYKUWW, 3aKOH MPSMO/IMHEAHOMO PacrnpoCTpaHeHUs CBeTa, 3aKOHbl OTPaXXeHWS
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHMsi 3Heprum, 3aKOH COXpaHeHWUs WUMMynbca, 3aKOH COXpaHeHWs
3/IEKTPUYECKOTO 3apsifa, 3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynatsl bopa,
3aKOH pagnoakTMBHOIO pacnaga, npv aTOM pas/ivyarb C/I0BECHYIO (HOPMYINPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHUMOCTH;

OnpeaensTb Hanpas/ieHNe BEKTOPA NHAYKLMN MarHATHOIO Nons NPOBOAHMKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

CTPOWUTbL W OMUCbIBaTb M3006paXKeHWe, CO3JaBaeMoe M/I0CKUM  3epKasloM,
TOHKOW JIMH30M;

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C MCMO/b30BaHMEM MPAMbIX UM KOCBEHHbIX W3MEPEHMWIA: Npu 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MNpPeAnoXKeHHOro 060pyAoBaHUs, MPOBOAWTL OMbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (PU3NYECKNX BEMYUH, NPU
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrpeLLHOCTeN U3MEPEHNIA;

nccnefoBatb  3aBUCUMOCTU  (DU3UYECKUX BEIMUYMH  C  UCMO/b30BaHMEM
MNPAMbIX U3MEPEHWIA: MPU  3TOM KOHCTPYMpOBaTb YCTAHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCMMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnul, u
rpavKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCC/e[0BaHus;

cobnogaTtb npasuna 6esonacHoro Tpyda npu nNpoBefeHUN UCCnefoBaHUA B
paMmKax Y4eOGHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 N1abopaTopHOro
0bopy0oBaHus;

pelwaTb pacyéTHble 3afayn C ABHO 3afaHHOW (DM3NYECKOW MOZESbHO,
NCMoNb3ys (IM3nYecKme 3aKOHbI U MPUHLMNLI, HA OCHOBE aHa/n3a YC/I0BUA 3afa4n



BbIOVPaTb (PU3NYECKYHO MOAESNb, BbIAENATb PU3NYECKME BENUMHBI U (HOPMYIbI,
Heo6Xxo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pelaTb Ka4ecTBEHHbIe 3aayu: BbICTPamMBaTh IOrMYeCKN HENPOTUBOPEYNBYHO
LIeNOYKY pPacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(msnyeckmne SBIEHUS;

MCNoNb3oBaTb  MPW  PelleHun  Yy4yebHbIX  3afa4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOTUI 418 MOUCKA, CTPYKTYPUPOBaHNSA, MHTeprnpeTauum
N npeacTaBneHns y4ebHOM N Hay4yHO-MONYNAPHOM UHQOPMaLMK, NOMYYEeHHOW U3
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMyYaeMyto UHPOPMALUIO;

00bACHATL  MPUHUMMBLI  JEACTBMS  MalUMH, NPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pa3nnyaTth YCNoBMs UX 6e30MacHOr0 MCMo/b30BaHWS B NOBCEAHEBHOM
XN3HW;

MPVBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTME HayKu, B OODBACHEHWME MPOLIECCOB OKPYXKAMOLLEro Mupa, B pasBUTUE
TEXHWKN N TEXHO/OTUIA;

MCNoNb30BaTb TEOPETUYECKME 3HAHUA MO (IM3MKE B MOBCEAHEBHOW XXN3HU
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, AJ19 COXPAHEHUA 3[40POBbA M COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBeLEeHNSA B OKPYXKatoLLlen cpefe;

paboTaTb B rpynne C BbINO/MHEHNEM Pa3IMYHbIX COLMaNbHbIX POSeN,
MNaHMpoBaTb paboTy Trpynmbl, pauMoHaIbHO pacnpeaenaTb 0653aHHOCTU U
MNaHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEeHNBATb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMbI KosaunyecTBo 4acoB DJIeKTPOHHbIE
n/m Bcero Konrpoabubsie IIpakruyeckue (undposrie)
paﬁOTBI paﬁOTbI 06pa3OBaTeJIBHbIe
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
Bubnmnoteka LLOK
1.1  ®wusmka n MeTofbl HAy4HOr 0 NO3HaHUA 2 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnmoteka LLIOK
21 K
ViHeMaTka > https://m.edsoo.ru/7f41bf72
Bubnmoteka LLIOK
2.2 7
AvHaumka https://m.edsoo.ru/7f41bf72
Bubnmoteka LLIOK
2.3 3aKOHbl COXpaHeHWNsi B MeEXaHWUKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
o Bubnnoteka LLOK
3.1 OCHOBbI MONIEKYNIAPHO-KMHETUYECKOM TEOPUN 9 1 https://m.edsoo.ru/7fA1bf72
Bubnmnoteka LLOK
32 OCHOBbI TepMOANHAMMKY 10 L https://m.edsoo.ru/7f41bf72
bubnmnoteka LLOK

3.3 ArperaTHble COCTOSAHUSA BelecTBa. Pa3oBble nepexospl 5

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

WToro no pasgeny

24

Paznea 4. JIEKTPOJUHAMUKA

Bubnmnoteka LLOK
41 SneKTpocTaTvka 10 https://m.edsoo.ru/7f41bf72
o o Bubnmnoteka LLOK
4.2  T1OCTOSAHHbIN 3M1EKTPUYECKNI TOK. TOKM B pasInyHbIX cpegax 12 https://m.edsoo.ru/7fA1bf72
WToro no pasgeny 22
Pe3epBHoOe Bpems 2
OBUEE KOJTMYECTBO YACOB IO NMPOIrPAMME 68


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

11 KIIACC

Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kouun4vecTBo 4acoB JJIeKTPOHHbIE
n/m Bcero Kontpoabubie IlpakTuueckue (undposrie)
paGoThI paGoThI oOpa3oBaTe/ibHbIE
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
Bubnmnoteka LLOK
1.1 M : 11 1
arHUTHOE nose. SNeKTPoOMarHUTHasa MHAYKLUKA 3 https://m.edsoo.ru/7fA1c97¢
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
Bubnmnoteka LLOK
2.1  MexaH/4eCKme 1 3NeKTPOMarH1THbIE KonebaHus 9 1 https://m.edsoo.ru/7fA1c97¢
Bubnnoteka LIOK
2.2 MexaHN4YecKue 1 3NeKTPOMarHUTHbIE BOSHbI 1
EXaRHeCKiE 1 anekTpoma ¢ BoT > https://m.edsoo.ru/7f41c97c
Bubnnoteka LLOK
2. NTUK 1
3|0 a 0 3 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 OcHOBbI cneLnanbHOM TeopUM OTHOCUTENBHOCTU 4 1 Bubnmoteka LIOK
' H P https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paznea 4. KBAHTOBAS ®U3UKA
o bubnmnoteka LLOK
4.1 ONEMEHTbI KBAHTOBOW OMTUKU 6 https://m.edsoo.ru/7f41c97c
4.2  CTpoeHue aToma 4 Bubnmnoteka LLOK



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

bubnmnoteka LLOK

4.3 ATomHoe fapo > https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 15
Pazngen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHU

5.1  3neMeHTbl aCTPOHOMMM 1 aCTPOPU3NKN 7 ES:;?;::;;ZES:; £41097¢
WToro no pasgeny 7
Pazaen 6. OBOBIIAIOUIEE IIOBTOPEHUE

6.1  O6obulatoLlee NoBTOpeHNe 4 Et';':: ;ﬂ:;ilc;"ﬁ/}; £41007¢
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLEE KOJTMYECTBO YACOB MO NMPOrPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne Tema ypoka KoJsun4yecTBO 4acoB
n/m Bcero Konrtpoasnsie IIpakruuyeckue
padoTshI padoTsbI
1 dun3nKa — Hayka o0 npupoge. Hay4yHble MeTOAbl MO3HaHWA OKPYXKatoLLLero Mupa 1
5 Ponb n MeCTOU(i)VBI/IKI/I B ¢)OpMI/IpOB¢’iHI/II/I COBPEMEHHOW Hay4HOW KapTuHbI MUPa, B 1
NPaKTUYeCKoN feaTeNbHOCTU Noaen
3 MexaHunyeckoe fBuxeHne. OTHOCUTE/IbHOCTb MeXaHUYeCKOro ABUXXeHWS. 1
[MepemeLLieHne, CKOPOCTb, YCKOPEHUE
4 PaBHOMepHOe NPAMOSIMHENHOE ABMXEHME 1
) PaBHOYCKOPEHHOE MPAMOJIMHEHOE [ABUKEHNE 1
6 CBo60ofHOe nafieHne. Y cKopeHne cB0604HOro nageHns 1
7 KpviBonuHeiHoe agvkeHue. [BrKeHNe MaTepruabHON TOUKM MO OKPY>XXHOCTM 1
8 MprHUMN OTHOCUTENbHOCTY Manunes. ViHepumabHble cucTembl oTcueTa. MepBblil 3aKOH 1
HbloToHa
9 Macca Tena. (Evma. MpuHUMN cynepno3unumm cun. BTopoii 3akoH HbtoToHa ans 1
MaTepuasibHON TOYKM
10 TpeTunii 3akoH HbOTOHA A/19 MaTepuasibHbIX TOUEK
11 3aKOoH BCEMUPHOro TAroTeHns. Cuna TaXecTn. [NepBas KOCMUYECKaa CKOPOCTb
12 Cwna ynpyrocTu. 3akoH IMyka. Bec Tena
13 Cwna TpeHus. KoadduumeHT TpeHusa. Cuna ConpoTUBAEHNA NPU ABUXKEHUN TeNa B 1
XWLKOCTW Unu rase
1 MocTynaTenbHOE 1 BpalyaTe/ibHOE ABMXXEHWe abCONOTHO TBEPAOro Tesla. MOMeHT 1
cunbl. Mneyo cunbl. YCnosus paBHOBeCUs TBEPAOro Tena
15 MIMnynbc matepuanbHON TOUKKU, CUCTEMbI MaTepPUasibHbIX TOYEK. MIMMynbC Cuibl. 3aKOH 1




COXpaHeHua nMmnynbca. PeakTMBHOE ABMKeHMe

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

16 N3MEHEHNN KMHETUYECKON 3Heprun

17 MoTeHuuanbHaa aHeprus. MNoTeHumanbHas aHeprua ynpyro 4eqopmMypoBaHHONM
NPYXWHbI. MoTeHUMaIbHas 3Heprus Tena B6an3n NoBEPXHOCTU 3eMn
MoTeHUMaIbHbIE U HEMOTEHUMa/IbHbIE CU/bl. CBA3b PaboTbl HEMOTEHUUAIbHBIX CUM C

18 N3MEHEHVEM MEXaHNYECKON 3Heprumn CUCTEMbI Te/l. 3aKOH COXPaHEHNA MeXaHUYeCKow
3Heprum

19 I'Ia6opaTopHa;j paboTa «ViccnefoBaHue CBA3M paboTbl CUMbI C U3MEHEHNEM
MeXaHMYeCcKOoW 3Hepruun Tena Ha npumepe pacTaXeHUs pe3riHOBOr0 XXryTay»

20 KoHTposnbHas paboTta no Teme «KnHemaTuka. AnHammnka. 3aKoHbl COXpaHEHUS B
MexaHmnKe»

91 OCHOBHbIE NOMOXEHWNA MOMEKYSPHO-KMHETUYECKOW TeOpUN. BPOYHOBCKOE ABUXEHME.
Anddysns

29 Xapakrtep LD'BM)K?.HMH 1 B3aMMOAENCTBUA YacTumL, BellecTBa. Mogenm CTpoeHns rasos,
YXXWOKOCTEN U TBEPAbLIX Ten

23 Macca monekyn. KonuyecTso BellecTsa. octoaHHas Asoragpo

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

25 WpeanbHbii rasz B MKT. OcHoBHOe ypaBHeHe MKT

26 Ab6conoTHas Temnepatypa Kak Mepa CpefHei KUHETUYECKOW SHePruy [ABUKEHNS
MOneKyn. YpaBHeHne MeHeneeBa-KnaneinpoHa

27 3akoH [lanbToHa. ["a30Bble 3aKOHbI

08 JNabopatopHas paboTa «lccnenoBaHme 3aBUCMMOCTY MEXAY NapaMmeTpaMu COCTOAHMS
pa3peXKeHHoro rasa»

29 M3onpoveccol B neanbHOM rase 1 UxX rpadmyeckoe npeacrasfieHne

30 BHYTpeHHSs aHeprus TepMoAMHaMUYECKOM CUCTEMbI U CNOCOObLI €€ 3MEHEHUS.




KonnyecTtso TennoTbl 1 pa60Ta. BHYTpeHHAS 3Heprua ogHOaTOMHOI0 UaeanbHOro rasa

31 Buapbl Tennonepefayun 1

39 Y aenoHas TensioBMKoCTb BewecTBa. KonnyecTso TensioThbl Npuw Tenionepegaye. 1
ApanabaTHbIin npoLecc

33 MepBblii 3aKOH TEPMOAMHAMUKM 1 ero NpMMeHeHKe K n3onpotieccam 1

34 HeobpaTMoCTb MPOLECCOB B Npupoae. BTopoii 3aKoH TepMOANHaMUKI 1

35 MpuHumn gerictems n KM, Tenno0Boi MalviHbl 1

36 Linkn KapHo v ero KIj, 1

37 JKoormyeckme npobemMbl TEMOIHEPTETUKN 1

38 O6o6watoLmin ypok «MonekynspHas gusmka. OCHOBbI TEPMOANHAMUKI» 1

39 KoHTposnbHas pabota no Teme «MonekynsapHasa gusmka. OCHOBbI TEPMOSUHAMUKI» 1

40 Mapoobpa3oBaHue 1 KOHAeHcaumMA. icnapeHue 1 KuneHue 1

41 ABCONTHAA U OTHOCUTENbHAsA BNaXXHOCTb BO3AyXa. HacbILLEeHHbIA nap 1

42 TBépaoe Teno. Kpuctannnyeckue n amopdHble Tena. AHM30TPONMSA CBONCTB 1
Kpuctannos. XXnakue Kpuctannbl. CoBpemMeHHble MaTepuasbl

43 MnaBneHne 1 KpucTannsaumsa. Y aensHas Tennota nnasneHus. Cyenmmaums

44 YpaBHeHwue TenoBoro 6anaHca

45 AneKTpuzaumsa Ten. INeKTPUYecKnin 3apsa. [sa Buaa aneKTpuyeckmx 3apsaios

46 MpPOBOAHUKN, AN3NEKTPUKIN N MONYNPOBOAHUKN. 3aKOH COXPaHEHUS 3/IEKTPUYECKOTO 1
3apsaga

47 B3anmogeiicTeue 3apsaoB. 3akoH KynoHa. ToYeyHbIl 3NeKTPUYECKIiA 3apsf 1

48 HanpsyXEHHOCTb 3/1eKTPUYECKOro noss. MpuHLMN cynepno3numm 3neKTpruyecKnx 1
nonem. JIMHUM HanpPsXXEHHOCTK

49 PaboTa cun anekTpocTatuyeckoro nons. MoteHuman. PasHOCTb NOTEHLMaN0B 1

50 MPOBOAHWKM M AN3NEKTPUKWN B 3/IEKTPOCTATUYECKOM Nofe. JManekTpmuyeckas 1

NPOHNLLAEMOCTb




o1

DNeKTPoEMKOCTb. KoHAeHcaTop

52 ONeKTPOEMKOCTb M/IOCKOr0 KOHAEeHcaTopa. SQHeprusa 3apsXXeHHoro KoHaeHcaropa

53 NabopatopHas paboTta V13mepeHUe 3NeKTPOEMKOCTM KOHAeHcaTopa

54 MpuvHUMN AEACTBUSA N NPUMEHEHWE KOHAEHCATOPOB, KOMMPOBa/IbHOMO annapara,
CTPYWHOrO NpuHTEpa. JeKTPOCTaTNYecKan 3almTa. 3a3eMieHne a1eKTponpubopos

55 SNeKTPUYECKUIA TOK, YCNIOBUS €ro CyLLLeCTBOBaHNSA. MOCTOSAHHbLIN TOK. Crna ToKa.
Hanps»keHne. ConpoTueneHne. 3akoH Oma 4514 ydacTka Lenu

56 MocnepoBaTenbHOE, NapannensHoe, CMeLlaHHoe coeiHEHe NPOBOLHNKOB.
JNabopatopHas paboTa «/13yyeHne CMeLLaHHOrO COeJUHEHNS Pe3NCTOPOB»

57 PaboTa 1 MOLLHOCTb 3/IEKTPMYECKOro Toka. 3akoH xoynsa-JleHua
3akoH Oma 15t NOMHON (3aMKHYTOW) 3/1eKTprYecKor Lenu. KopoTkoe 3aMblKaHue.

58 NabopatopHas paboTa «M3mepeHne SC UCTOUHMKA TOKA U ero BHYTPEHHEro
COMPOTUB/IEHNA»

59 ONeKTPOHHas NPOBOAMMOCTbL TBEPALIX METa//I0B. 3aBUCUMOCTbL COMPOTUB/IEHNA
MeTa/1/10B OT Temnepatypbl. CBepXnpoBOAMMOCTb

60 SNeKTPUYECKUiA TOK B BaKyyMe. CBOINCTBA 3/IEKTPOHHBIX MYYKOB

61 MonynpoBOAHMKM, NX COBCTBEHHASA 1 NPMMECHas NMPoBOAUMOCTL. CBOCTBA p—N-
nepexoga. MonynpoBoAHMKOBbLIE MPUGOPBI

62 ANEeKTPUYECKUNIA TOK B pacTBOpaXxX U pacniaBax 3/eKTPONUTOB. INEKTPOIUTUHECKAS
Anccoumaumsa. NeKTponmns

63 DNEeKTPUYECKUIA TOK B razax. CamoCTOATE/IbHbIN Y HECAMOCTOATE/IbHbIV paspss,
MonHwu4. MNnasma

64 AneKTpryeckne NpM6opPbI N YCTPONCTBA U UX NPaKTUYECKOe NpuMeHeHwve. Mpasuna
TEXHWUKM 6e30MacHOCTU

65 O606LLaLMIA YPOK «DNEKTPOANHAMUNKE»

66 KoHTposnbHas paboTa No Teme «3MEKTPOCTaTMKa. MOCTOSHHbIA 3NEKTPUYECKUIA TOK.




TOKU B pasnnuHbIX cpeaax»

67
68

Pe3epBHbIil ypoK. KOHTponbHas pabota no teMe 3neKTpoguHaMuKa
Pe3epBHbIin ypoK. O606LLatoLL il ypoK no TeMam 10 Knacca

OBUEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

68




11 KIIACC

Ne Tema ypoka KosaunyecTBO 4acoB
n/m Bcero Kounrpoabubsle IIpaktuyeckue
padoTsbI padoTsbI
1 MOCTOSAHHbIE MarHWUTLI U X B3auMogelicTere. MarHuTHoe rnone. BekTop MarHUTHOM 1
VHAYKUMWA. JIMHUN MarHUTHOW UHAYKLMK
5 MarHuTHOe nosie NPOBOAHMKA C TOKOM. OnbIT 3pcTesa. BaavmoaecTsme NpoOBOAHNKOB C 1
TOKOM
3 NabopaTopHas paboTa «3yyeHne MarHUTHOrO NOMA KaTyLKM C TOKOM» 1 1
4 [elicTB/E MarHUTHOrO MoAA Ha MPOBOAHMK € TOKOM. Crna Amnepa. SlabopatopHas 1 1
paboTa «liccnegoBaHve AeNCTBMSA MOCTOAHHOIO MarHMTa Ha paMKy C TOKOM»
5 [eincTBre MarHMTHOrO MONA Ha ABVXKYLLYIOCS 3apshkeHHYH0 vacTuly. Cuna JlopeHua. 1
PaboTa cusbl JlopeHua
5 AneKTpoMarHUTHas MHAYKUKMS. MOTOK BEKTOpa MarHUTHOW MHAYKunn. S4C NHAYKUNN. 1
3aKOH 3M1eKTPOMarHUTHON MHAYKLUMK Papajes
7 NaboparopHas paboTa «MccnenoBaHue ABEHNUSA 31EKTPOMArHUTHOW UHAYKL N> 1 1
g VHAYKTUBHOCTL. ABMeHMe camomHayKummn. 34C caMONHAYKUNN. SHEPrnsa MarHUTHOro 1
nons KaTyLwKn ¢ TOKOM. SNeKTPOMarHMTHoe nosne
9 TexHUYecKme YyCTPONCTBA U UX MPUMEHEHME: MOCTOAHHbIE MarHUTbI, 3/1eKTPOMArHUTbI, 1
3M1EKTPOABUraTe b, YCKOPUTENN 3N1EMEHTAPHbIX YacTuL, MHAYKLMOHHASA Neyb
10 O606LLatoLLMIA YPOK «MarHUTHOE none. dNeKTpoMarHUTHasA MHAYKUMS»
11 KoHTponbHas paboTa no Teme «MarHUTHOE none. NeKTpoMarHUTHas UHAYKLMS» 1 1
12 CB060HbIE MexaHYecKne KonebaHus. FapMoHMYeCcKne KonebaHns. Y paBHeHne 1
rapMOHUYECKNX KonebaHwit. MNpespaLLeHne aHeprum
13 NabopatopHas paboTa «MccnefoBaHne 3aBUCUMOCTY Neprosa ManbiX KonebaHuii rpysa 1 1
Ha HUTW OT A4JIMHbI HATK 1 Maccbl rpy3a»
14 KonebaTenbHblit KOHTYP. CBOOGOAHLIE 3NEKTPOMArHUTHbIE KONIE6aHMs B Naea/lbHOM 1




KonebateslbHOM KOHTYpe. AHA/IOTUA MEXAY MeXaHNYECKUMU U 31EKTPOMAarHUTHbIMM
KonebaHuaMm

15 dopmyna ToMCOHa. 3aKOH COXpaHeHUs 3HEPTUN B UaealbHOM KonebaTe/lbHOM KOHTYpe 1

16 MpeacTaBneHne 0 3aTyXaroLmx KonebaHnax. BbIHY)XAeHHble MexaHNYeckre KonebaHus. 1
Pe3oHaHC. BbIHY)XIeHHbIe 31IEKTPOMAarHUTHbIe KonebaHus

17 MepemeHHbIN TOK. CUHYCOMAA/IbHbIA NePeMeHHbIA TOK. MOLWHOCTb NepeMeHHOro Toka. 1
AMNANTYLHOE 1 Le/CTBYIOLLEe 3HaYEHME CU/Ibl TOKA U HamnpsKeHus

18 TpaHcgopmatop. Mpon3BoACTBO, Nepeaaya 1 NoTpebieHne 3NeKTPUUECKON SHeprm 1

19 YCTpOMnCTBO U npaKquecl<oe NPUMEHEHNE 3NEeKTPUYECKOro 3BOHKa, reHepartopa 1
repemMeHHOro ToKa, IMHUI 3neKTponepesay

20 3JKO0M0rnyeckme pucku npu I'IpOI/IUBBO,CI,CTBe 3NEKTPO3Hepruun. KynbTypa 1ncrnonbL308aHns 1
3N1IEKTPO3HEPT M B NMOBCEAHEBHOW XWU3HU

91 MexaHunyecKure BO/HbI, YCOBUA pacrnpocTpaHeHus. MNepurog. CKOpocTb pacnpocTpaHeHus 1
1 AJIVHA BO/HBI. [lonepeyHble Y NPOAOSIbHbIE BOSHbI

22 3ByK. CKOpoCTb 3BYKa. [POMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3BYyKa 1

23 AneKTpoMarHuUTHbIe BOJHbI, X CBOMNCTBA 1 CKOPOCTb. LLIKana aneKTpomMarHUTHbIX BOJH 1

24 MprHUMNbI PaANOoCBA3M 1 TeneBnaeHns. PasBuTune cpeacTs CBA3W. Pagnonokauuns 1

25 KoHTponbHas paboTta «KonebaHus 1 BONHbI» 1

26 MpAMONNHENHOE pacnpocTpaHeHre cBeTa B 0A4HOPOLHOM cpefe. ToYeUHbI UCTOYHMK 1
cBeTa. Jlyy cBeTa

97 OTpaxeHue cBeTa. 3aKOHbI OTPaXKeHUs cBeTa. MoCTpoeHme N306paXkeHN B MI0CKOM 1
3epkane

08 MpenomneHve ceeTa. MNoNHOe BHYTPeHHee OTpaxkeHue. MpeaenbHbli yron noaHoro 1
BHYTPEHHEro OTPaXKeHUs

29 abopaTopHas paboTa «M3MepeHmne nokasaTtens NPenoMIeHNs CTeKNa» 1

30 JInH3bl. MocTpoeHne n306paXkeHiA B MH3e. PopMyna TOHKON NNH3bI. YBennyeHune 1

JINH3bI




31 NabopatopHas paboTa «MccnefoBaHne CBOMCTB M306PaXKEHWIA B IMH3aX»

39 [Avcnepcus ceeta. CNoXHbIV cocTas 6enoro ceeta. LieT. JlTabopatopHas paboTta
«HabnofeHve gucnepcum ceeTa»

33 MHTephepeHyms cBeTa. Qudpakums ceeTa. AudpakLmoHHas peLléTka

34 [MonepeyHOCTL CBETOBLIX BOSH. [Monsapusaumsa ceeta

35 OnTunyeckne NPpUBOPBI N YCTPOINCTBA M YCOBUA MX 6E30MACHOr0 NPMMEHeHUs

36 I"paHnLbl NPUMEHUMOCTM KACCUYECKOW MexaHUKK. MocTynatbl creyuansHOon Teopum
OTHOCUTENIbHOCTU

37 OTHOCUTENBHOCTb OHOBPEMEHHOCTU. 3amMe//IeHVe BPEMEHN U COKpaLLEHNe A/IUHbI

38 3Heprus  UMMNyNbLC PENATUBMUCTCKOM YacTuLbl. CBS3b Macchl C 3HEPruet 1 MMMNYILCOM.
JHeprua nokos

39 KoHTponbHas paboTta «OnTuka. OCHOBbI CneumanbHOM TEOPUU OTHOCUTENILHOCTU»

40 ®oTOHbI. PopMyna MnaHKa. SHEPrUs 1 UMNYbLC (HOTOHA

41 OTKpbITE 1 uccnefosaHue otoagpgekTa. OnbiTol A. . CToneTosa

42 3aKOoHbI (hoTo3peKTa. YpaBHeHMe DMHLITENHA Ans oToathdekTa. «KpacHas rpaHuLa»
(hoToahpexTa

43 [asneHune ceeTa. OnbIThl M. H. JlebeaeBa. XvMuyeckoe AeincTBue cBeTa

44 TexHUYecKme YCTPONCTBA U NPaKTUYeCKoe NpUMeHeHNe: (hOTO3IEMEHT, (DOTOLATUUK,
conHeYHas 6atapesi, CBETOAMOL

45 PeLleHue 3aaa4 No TeMe «O/1eMEHTbI KBaHTOBO ONTUKN»

46 Mogenb atToma TomcoHa. OnbITel Pe3epopaa no paccesHnIo a-yactuy,. MNMnaHeTapHas
Mo/jenb atoma

47 MocTtynatbl Bopa

48 I/I3nyqiaHv|e M NornoLeHne (OTOHOB MpY Nepexofe aToMa ¢ 04HOr0 YPOBHSA 3HepPruv Ha
Apyron. Buapl CnekTpoB

49 BosHoBble cBoiCTBa YacTuLy,. BonHbl fe bpoiina. KopnyckynspHO-BO/IHOBOM Ayasin3M.

CnoHTaHHoe 1 BbIHY)KIEHHOE N3Ny4YEHNE




OTKpbITHE pagmnoakTMBHOCTU. OnbIThl Pesepdopaa no onpeaeneHno coctasa

50 PaAvo0aKTUBHOIO U3NyYeHNs

51 CaolicTBa afb(ha-, 6eTa-, raMMa-u3nydeHns. BamsHmne pagnoakTMBHOCTY Ha XXMBbIE
OpraHun3Mbl

59 OTKpbITNE NPOTOHA U HelTpoHa. 30Tonbl. Anbha-pacnag. dNeKTPOHHBbIN 1
MO3NTPOHHBIA 6eTa-pacnag. Mamma-usnyyeHme

53 3Heprua cBA3N HYK/IOHOB B Afpe. AaepHble peafu,mm. FAnepHblin peakTop. Mpobnemb,
MepcrneKTMBbI, 3KO/TIOTNYECKME acneKTbl SAePHON IHEPTETUKN
AnemMeHTapHble YacTubl. OTKpbITUE NO3UTPOHA. MeToAbl HaBMOAEHNA U perncTpaLun

54 aNnemMeHTapHbIX YacTuy,. Kpyrnblil cTon «®yHAaaMeHTaIbHble B3aMOLENCTBUA. EQUHCTBO
(h131YeCKON KapTUHbI MUpa»

55 Bug 3B&34HOro Heba. Co3Be3aus, ApKMe 3BE34bl, NIaHETbI, UX BUAVMOE [ABUXXEHME.
CosnHeyHas cucTema

56 ConHue. ConHeyHaa akTMBHOCTb. VICTOUHMK aHeprun ConHua 1 3863
3BE&3/bl, X OCHOBHbIE XapaKTepUCTMKMN. 3BE3/bl FNaBHOW NOCNeA0BaTEIbHOCTH.

S7 BHyTpeHHee cTpoeHue 38é34. CoBpeMeHHbIe NPeACTaBeHNS O MPOUCXOXAEHNUN 1
asonoumn ConHua v 3863g,

58 MneuHbIin MyTb — Hawwa ManakTuka. MonoxexHne n apmxeHne ConHua B ManakTuke.
["anakTuKn. YEpHble Abipbl B AApax ranaktuk

59 BceneHHad. PasberaHuve ranaktuk. Teopus BosbLIOro B3pbiBa. PeNNMKTOBOE U3NTyUeHNe.
MeTaranaktmka

60 HepelueHHbIe Npo6ieMbl aCTPOHOMUM

61 KoHTponbHas paboTa «3M1eMeHTbI aCTPOHOMUN U aCTPOU3UNKI»

62 O606LLatoLLMIA YPOK. POMb (IU3UKKN M aCTPOHOMMMN B 3KOHOMUYECKOW, TEXHOIOMMYECKOIA,
COLManbHOA M 3TUYECKON cdepax AesTeNbHOCTM YeoBeKa

63 O606LatoLLMin ypoK. Posb 1 MeCcTo (DU3MNKN M aCTPOHOMMUM B COBPEMEHHOI Hay4HOW
KapTUHe Mupa

64 O606LaroLLMin YPOK. Ponb (hin3nyeckoi Teopun B POPMUPOBaHUN NPeACTaBeHNI O




(hM3nYeCKoi KapTnHe Mupa

O606LLatoLLMiA YPoK. MecTo (h13MUYECKoi KapTyHbI Mipa B 06LLEM psifly COBPEMEHHBbIX

65 eCTECTBEHHO-HaYUHbIX NPeLCTaBIEHNIA 0 NpUpPoae L
66 Pe3epBHbIil YpoK. MarHuTHoe none. SneKTpoMarHuTHas UHAYKLUNS 1
67 Pe3epBHbIil ypoK. OnTunka. OCHOBbI CneumanbHON TEOPUU OTHOCUTEILHOCTH 1
68 Pe3epHblii ypoK. KBaHTOBast Pr3nKa. NeMeHTbI aCTPOHOMMM 1 aCTPOU3NKN 1

OBLUEE KOJTMYECTBO YACOB N0 NMPOrrPAMME 68
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