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MNOACHUTEJIBHASA 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 Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®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
00y4yeHun nx gusmke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOIO
nogxogda. lMNMporpamma no (usnke 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
ONpeAenstTCA OCHOBHbIE LN U3ydeHust PU3NKM Ha YPOBHE CpefHero o6Liero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no u3snke BKIOYAET:

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

TOM YmC/ie NpPeaMeTHble pe3y/bTaTbl MO rogam 00yyeHus;

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, MOJlyYeHMs] HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaAMW U LPYTruX.
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 yenocmmocmu. B COOTBETCTBUM C Hell KypC ABMAETCSH JIOTUYECKU
3aBEPLUEHHBIM, OH COAEPXUT MaTepuas 13 BCeX Pas3fenoB (IU3NKKM, BKIOUAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
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  nanpasrennocmu. Kypc  (QU3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess 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
MPUHUMMNOB B  COBPEMEHHbLIX MPEACTaB/IEHMAX O  MNpUpoAe,  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
06pa3oBaTe/IbHOro npouecca MCXo4d W3 OCOBGEHHOCTE MNaHMPOBaHUA 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 YLEeNseTcAd PeLeHV0 PacYETHbIX U KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLIX 3afavy NMPUOPUTETOM SABAKOTCA 3a4ayun C ABHO
3afjaHHON P3NYECKON MOAENbHO, MO3BONAIOLLME NPUMEHATb U3YUEHHbIE 3aKOHbI U



3aKOHOMEPHOCTU Kak M3 OAHOro pasfgena Kypca, Tak M UHTErpupys 3HaHus w13
pasHbIX pasgenos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSAKOTCA 3a4aHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN AN CUTyauumn MpakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBUM ¢ TpeboBaHusmMum DPIrOC COO K MaTtepumasibHO-
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 eCTECTBEHHO-Hay4yHOro umkna. B kabuHeTe (PU3MKM [JOMKHO ObITb
HeobxoAMMoe fabopaTopHoe 060pyAOBaHUE [/ BbINOIHEHUS YKa3aHHbIX B
nporpaMmme Mo n3nkKe yH4eHNUYeCKMX npakTuyecKnx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

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

JlabopatopHoe o6opynoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX 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 KOMIMJIEKCHOM
MCNONb30BaHUMN aHaNoroBbIX M LUMDPOBbLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

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

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
M3YYEHUIO MPUPOAbLI, pasBUTUE WX WHTENNEKTYa/lbHbIX W TBOPYECKMX
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 CTPOEHUSA MaTepun 1 hyHAaAMeHTa/IbHbIX 3aKOHOB (DU3NKMU;

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, TEXHUKM N TEXHONOTWA.

JlocTKeHne 3TUX Lieneil 06ecneumBaeTcs pelleHeM Cnefyowmx 3aady B

npoLiecce NU3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMA 00  0OWMX  PU3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MEXaHWKY,
MONEKYNAPHYIO  (PU3NKY, 3MEKTPOAVHAMUKY, KBaHTOBYK (U3NKY WU
3/1EMEHTbI aCTPOU3NKM;

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

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3myeckord Mofenblo, 3adad, MoApasyMeBaloLLMX CaMOCTOATE/IbHOe
co3faHune (hr3nYecKor Moaenu, afeKBaTHOM YCNOBMSAM 3aauu;

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

e OB/aJeHNe MeTOoZaMN CaMOCTOATENIbHOIO MNaHWPOBaHWUSA W MPOBeAEHUA
(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 (u3nku (6a30Bbii YPOBEHb) Ha YPOBHE CpefHero o6LUero
o6bpasoBaHua oteoauTcs 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 Knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpepnaraemMblit B nporpaMme Mo ()M3nMKe nepeveHb /1a60PaTOPHbIX |
MPaKTUYECKMX paboT ABMSETCA PEKOMEeHAOBaHHbIM, YYWUTe/b [feNaeT Bbloop
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayyHble METOAbl MO3HAHUS OKPYXKatoLLEro
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.
dun3nyecKkne 3akKoHbl U Teopunn. rpaHI/ILI,bI NPUMEHNMOCTA CbI/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 Ll,I/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|60pb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MeXaHWYeCKOro [ABWKEHWS.
CucTtema oTcuéTta. TpaeKTopus.

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

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

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 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.

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



13mepeHne yCKopeHNs CBOOOAHOI0 nafjeHus.

HanpasneHre 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 aBvXKeHNs Tena, 6poLleHHOro ropn3oHTasbHO.

Tema 2. /lunamuka

MpuHUMN  OoTHOcuTenbHoCTM  [anunes.  TlepBblii  3aKOH  HblOTOHA.
VIHepumanbHble CUCTEMbI OTCYUETA.

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

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

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXeHUS, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHUA CKOMBbXEHUSA U cUia TPeHUS Nokos. KoahuumeHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe ¥ BpaLlaTesibHoe ABWKeHWe abCoMoTHO TBEPAOro Tena.

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

TexHN4Yeckne YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: MOALMMHUKN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxxeHwue 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 3aBMCMMOCTM CU YNPYTrOCTU, BO3HUKAIOLWMX B MPYXUHE U
pe3nHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

MiMnynbC MaTepuasibHOM TO4YKM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynbc cunbl M U3MEHEHME WMMNY/NbCa Tefa. 3aKOH COXpaHeHUa UMIy/bCa.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

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

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

MMoTeHUMasbHble 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>XXUHHBIA MUCTONET, ABUXEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns UmnynbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

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

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

Paznen 3. MoJsiekyasipHas pu3HKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOMOXEHNA MOﬂeKyﬂHpHO—KMHETMHeCKOM Teopn N nX OnbITHOE
060CHOBaHMe. BpoyHOBCKOe [BMXKeHMe. Ouddysus. Xapaktep ABMXKEHUA W
B3aMMO/ENCTBMSA YacTul, BelwjectBa. Mogenu CTPOeHWS ras30B, XXWAKOCTER W
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

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



Mogeno wungeanbHoro rasa. OCHOBHOe  ypaBHeHVWE  MOMEKYNAPHO-
KWHETMYECKON Teopun unpeanbHOro rasa. ABCOMIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. M3onpolecchbl B UAeaIbHOM rase ¢ NOCTOAHHbLIM KO/IMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLWMe [OUCKPETHOE CTPOeHMe BeLlecTBa, (oTorpagum
MOJIEKY T OpraHUYeCcKnX coenHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Mogesb, nIntCTpupyoLLas NPUPoAY AaBNeHNs rasa Ha CTeHKM cocyaa.

OnbITbl, WTKOCTPUPYIOLLME YpaBHEHME COCTOSHUA WAealbHOro  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

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

VccnepnoBaHvie 3aBUCMMOCTI MeXAy napaMeTpamMu COCTOAHMS PaspeXXeHHOoro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucteMa. BHYTPeHHsAs 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHusd. KonnyecTtso TensioTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  WAeasbHOro  rasa.  Buabl  Tensonepepayu:
Ten/IoNPoBOAHOCTb, KOHBEKLMSA, M3NydYeHe. Y eNnbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHaTe 06 aamabaTHOM npouecce. [lepBblid 3aKOH TepMOAMHAMUKW,
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K m3ornpoueccam. [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 TenIOBOW MalUMHbL. Linkn KapHo M ero Kos(uUMeHT MO0/e3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TENNO3HEPTETUKMN,



TexHU4YecKkne YCTPOWCTBA W MPaKTMYECKOe MNPUMEHEeHWe: [Buratefb
BHYTPEHHEr0 CropaHuns, ObITOBOW XONOANNbHNK, KOHAWLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHEeW 3Hepruy Tena npu COBepLUEHWM paboTbl: BblleT
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
ABuraresns.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHme U KoHAeHcauus. McnapeHne n KuneHme. 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
KpuctannoB. XXugakue Kpuctanibl. CoBpeMeHHble MaTtepuanbl. [lnaBneHve wu
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHMYecKre YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUTPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le 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, rabopamopHule pabomuol

I3mepeHne 0THOCMTENbHON BNaXKHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba BuAa  3MeKTPUYECKMX
3apAfoB. [pOBOAHUKW, AU3ANEKTPUKU W NOMYNPOBOAHUKM. 3aKOH COXpaHeHus
3NEeKTPUYECKOro 3apsaja.
B3aumogeicTeme 3apanoB. 3akoH KynoHa. ToyeyHbI 31eKTPUYECKnA 3apsif.
AnekTpuyeckoe nose. HanpsXEHHOCTb 3NEKTpUYeckoro nonda. [puHUmMn



Cynepno3vuun 3neKTPUYeCKnX nonei. JIMHUM HanpsXKEHHOCTU 3NEKTPUYECKOrO
nons.

Pabota cun  anekTpocTaTMyeckoro  nonsd.  oTeHuman.  Pa3HOCTb
noTeHYyManoB. [IPOBOAHWMKM W AW3NEKTPUKM B  3/1EKTPOCTATMYECKOM MOSe.
[nanekTpnyeckas NPOHNLAEMOCTb.

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

TexHuuyeckne YCTPOWCTBA M NPaKTUYECKOe MPUMEHEHME: 3M1eKTPOCKON,
3NIEKTPOMETP, 3MeKTpocTaThyeckast 3aliuTa, 3a3em/eHue  3/1eKTponproopos,
KOHAEHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOCTBO M NPUHLMN AEACTBUSA 3M1IEKTPOMETPA.

B3avMogelicTBMe HasNeKTPMU30BaHHbIX TeS.

SNeKTPUYECKOe Nose 3apsHKEHHbIX Tel.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

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

SHeprus 3apsHKEHHOro KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3MepeHne 3neKTPOEMKOCTY KOHAEHcaTopa.

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

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

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

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

PaboTa anekTpuyeckoro Toka. 3akoH [bkoyns—SleHua. MOLWHOCTb
3NMEKTPMYECKOr0 TOKa.

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

JNeKTPOHHAst  MPOBOAMMOCTb  TBEPALIX  METa/IoB.  3aBUCUMOCTb
CONPOTMB/IEHNS METANOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

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

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

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
INeKTPONNTMYECKAs Anccoumaumns. DNeKTPOm3.



AnekTpnyecknn TOK B razax. CamoOCTOATENbHbIA M HECAaMOCTOSTE/IbHbIN
paspaa. MonHus. Inasma.

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

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT AJIMHBI,
NnoLwaamn rnonepeyHoro CeYeHns 1 marepuana.

CMellaHHoe CcoeanHeHMe NPOBOAHMKOB.

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

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

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

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

HabntogeHve anekTponmsa.

MesxknpeaMeTHble CBI3H

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

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

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpaukKn 1N CBOMCTBA, TPUrOHOMETPUYECKMNE PYHKLMN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MmexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
Tens000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tenaonepegayn, TenaoBoe 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, 3MEKTPUYECKNE CBOMCTBA METaN/OB, 3MEKTPONUTUYECKAs AMCCOoLMaLnS,
ra/bBaHUKa.

Teozpagpus: BNOXKHOCTb BO3yXa, BETPbI, GApOMETP, TEPMOMETP.

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

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [JAMHHOrO NPAMOro NPOBOAHWMKA W 3aMKHYTOrO KOJbLEBOrO
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT pcTeda. B3avmoencTeme 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.

fABneHve 3NeKTPOMarHUTHON MHAYKUMKW. T1OTOK BeKTOopa MarHWTHOW
NHAYKUMW.  DNEeKTPOABMXKYLLAA cuna WMHAYKUMW. 3aKOH  3/1eKTPOMAarHMTHOM
NHAYKUMN Papages.

BuxpeBoe 3neKTpnYyeckoe Mnose. INeKTPOABWXKYLLaA cuna WHOYKUMKA B
NPOBOAHMKE, ABMXKYLLEMCA NOCTyNaTe/lbHO B 04HOPOAHOM 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, 3NEeKTPOMarHUTbI, 3MEKTPOABUraTeNlb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Jlemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3/IEKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

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

#BneHne caMOMHAYKLUMN.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHre MarHMTHOro NoJiA KaTyLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUS U BOJITHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKmne KonebaHmsi. Mepuod, 4acToTa, amnauTyda U asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTU4eCKnii MasiTHUK. YpaBHEHME FapMOHUYECKUX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KosebaTeNlbHOM KOHType. AHa/OrUs MeXay MexXaHUYeCKUmn wu
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasibHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKue
KonebaHus. Pe3oHaHC. BbIHYXXeHHble 3/1eKTPOMarHUTHbIE KOebaHus.

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

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. 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).



HabntogeHne 3aTyxatoLmx KonebaHWia.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWi.

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, 1abopamoptvle pabomol

VccnenoBaHve 3aBUCMMOCTU Mepuoga MasibiX KofebaHuid rpysa Ha HUTU OT
AJIVMHBI HUTK 1 MaccChbl rpy3a.

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

Tema 2. Mexanuueckue u IIEKMPOMACHUNMHbBIE 60IHbl

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

3BYyK. CKOpOCTb 3BYKa. POMKOCTb 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, nongapusaums, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

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 pacrnpoCcTpaHeHne 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.



WccnegoBaHne  CBOWMCTB  9/1EKTPOMArHUTHBIX ~ BOSIH:  OTPaXKEeHWe,
npenomeHve, NoAapusauns, AMppakLms, NHTepepeHLus.

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. AGCONOTHLIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA Yron MoJIHOro
BHYTPEHHero oTpaXxeHus.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

Cobuparowime ©n paccevBarolime fMH3bl.  TOHKas JfiMH3a. POKYyCHoe
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. VIHTepgepeHumsa cBeta. KorepeHTHble WCTOUHUKM,
Ycnosus HabnogeHUs MakCUMyMOB U MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

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

Monapusalma ceeTa.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKOe MpPUMEHEHME: O4YKW, fyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTMKa, ANdpaKkUMOHHAA PeLLETKA, MONAPOUL.

Jlemoncmpayuu

MpAMONIMHEAHOE pacnpoCTpaHeHWe, OTPaXKeHWe W MNpenoMieHne CcBeTa.
OnTunyeckne npnbopsbl.

MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAaA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenn MMKpocKona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

MonyyeHwue crnekTpa ¢ MOMOLLbIO MPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PELLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



13mepeHmne nokasaTens npenoM/IeHUs CTeKa.
VccnefoBaHvie CBOMCTB M306paXKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

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

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

®0oTOHbI. Popmyna NnaHKa 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.

XunMnyeckoe AeicTBme 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.



Jlemoncmpayuu

Mogesb onbiTa Pesepdopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

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

OTKpbITME MPOTOHa M HEeMTpoHa. HykNoHHas moaenb aapa [eiiseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

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 cUHTE3 a4ep.

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

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHNA Y perncTpaummy a/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.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpaumsam).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pasBuUTUA aCTPOHOMUN. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUEHMe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3Abl, MJaHETbI, UX BUAMMOE
[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 NPeLCTaBNEHUA O MPOUCXOXKAEHMM U 3BOOLMN ConHua n
3BE3[,. JTanbl XXU3HN 3BE3M.

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

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

MaclutabHast CTpyKTypa BceneHHon. MeTtaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

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

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM WM acTPOHOMWUM B  3KOHOMMYECKON, TEXHOIOMMYECKOW,
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 MMpa B 00LLEM PsAY COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexknpeaMeTHbIe CBA3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
6MONI0TUK, XUMKK, Teorpatnm 1 TEXHOIOTUN.

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

Mamemamuxa: pPeWeHNe CUCTEMbl YpPaBHEHWI, TPUTOHOMETPUYECKME
(PYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKKW MNoA06US TpeyrosibHNKOB,
onpeneneHne Naowaan NIocKuxX uryp n oobema 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, MeXaHu3Mbl 06pa3oBaHMsi KPUCT/IIMYECKOW PELUETKM, CMeKTpasibHbIi
aHanns.



l'eocpaghusi:  MarHUTHble MOMKOCA  3eMAKN, 3a1eXW  MarHUTHbIX  PYL,
(hoTOCHEMKA 3eMHOM NMOBEPXHOCTK, MPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABUraTe/lb, VHAYKUMOHHAA Meyb, pajap, PaguonpuUéMHUK, TeneBuns3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npeameta «du3nKa» Ha YPOBHe CpefHEero oo6uero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl 0OCBOEHNS Y4ebHOro npeameTa «PU3nKa» AOMHKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 06y4YaloLLMXCA PYKOBOACTBOBATbLCH
chopMUPOBAHHON BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMNOHHBIM LIEHHOCTAM POCCUMIACKOr0 O6LLECTBa, PacLLUMPEHWNE XKM3HEHHOIO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HamnpaB/ieHWi
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

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

NPUHATME  TPAAMUMOHHBLIX  OOLLEYEeNIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

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

YMEHME B3aMMO/eNCTBOBaTb C COLMAIbHbIMA MHCTUTYTaMW B COOTBETCTBUN C
NX QYHKUMSMMN N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpakKaaHCKoM NAEHTUYHOCTN,
naTpuoTU3Ma;

LIEHHOCTHOE OTHOLLEHME K TOCYAapCTBEHHbIM CUMBOMAM, AOCTUXKEHUSIM
POCCUNCKMX YYEHBIX B 06/1aCTW IN3NKN N TEXHUKM;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUUYECKOr0 NOBEAEHWS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
OPVEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4uC/Ee 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) TpyA0BOr0 BOCTIMTAHMS:

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

rOTOBHOCTb M CMNOCOGHOCTL K 06pa3oBaHM0 1 caM006pa3oBaHMio B 06/1aCTH
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

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

NNaHMPOBaHME N OCYLLIECTB/IEHME AENCTBUIN B OKPYXKatOLLIEN cpefe Ha OCHOBE
3HaHWA LieNeil yCTONYMBOrO Pa3BUTUA Ye/I0BeYEeCTBa;

pacluvpeHve onbiTa [esATe/lbHOCTU 3KO/OrMYecKoil Harpas/ieHHOCTU Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKOI HAYKN;

OCO3HaHMe LEHHOCTN Hay4yHOW [eATe/IbHOCTM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefoBaTeslbCKyto
[eATeIbHOCTb MHAMBUAYaNbHO 1 B rpynne.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTb e€ BCECTOPOHHE;
onpependaTb Uenu AeATeNlbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUM UX
[IOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTWU W MPOTUBOPEUYNss B  paccMaTpuBaemblX
(hM3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH peLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMERLLMXCS
MaTepuanbHbIX N HeMaTepPUasIbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B 1€ATE/IbHOCTb, OLIEHNBATL COOTBETCTBME PEe3y/bTaToB
LIeNsIM, OLIEHMBATb PUCKMN NOCNEACTBUN AeATENbHOCTY;
KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/MOBUSIX  peasibHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pa3BMBaTb KpPeaTMBHOE MbILL/IEHME MPU PELLEHNN KN3HEHHBIX NPO6IEM.
ba3oBble ncciienoBare/ibCKue AeiicTBUS.
BNafeTb Hay4yHOW TEPMUHOMOIMEN, K/OYEBLIMUA MOHATUAMU U MeTodaMu
(h13nYeCKoin HayKu;



BNafeTb HaBblKaMy YY4eOHO-MCCNef0BaTeIbCKOW N NPOEKTHON AeATENIbHOCTU
B 06/1aCTV (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOVCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATENbHOCTU MO MOMYYEeHW0 HOBOrO 3HaHWUS, €ero
NHTeprpeTaynn, npeobpasoBaHN0O W MPUMEHEHUIO B Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYNHHO-CNIEACTBEHHbIE CBA3XM W aKTyalInM3mpoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHusi, HaXoAWUTb aprymeHTbl [ANs [0Kas3aTe/bCTBa
CBOMX YTBEPX/AEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHa/M3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOTrHO3MPOBATb N3MEHEHME B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 006pa3oBaTe/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 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLEHNS;

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

BNafeTb HaBblKaMK MOMYYEHUS MHGOPMaUMK (DM3MYECKOr0 COAepXaHUs U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCronb3oBaTb  CPeAcTBa  MHMOPMAUMOHHbIX U KOMMYHUKALUNOHHbIX
TEXHOJIOTNIA B PELLUEHUN KOTHUTUBHBIX, KOMMYHUKATMBHbIX M OpraHu3auMOoHHbIX
3afja4 C Co6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHUKM 6e30rmacHOCTH,
FUTVEHbl,  PECYPCOCOEPEXEHNs, MPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMaLMOHHOM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHUsi B Pas3/IM4YHbIX hopmartax c
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

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



pacno3HaBaTb MNPEAMNOCbITKA  KOHMMKTHbIX  CUTyaUuuin K cmsaryatb
KOH(INKTBI;

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 [AENCTBUIA C YYETOM OOLLMX
WNHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YneHa KOMNEeKTUBa;

NPUHMMATL  UEeM  COBMECTHOM  AesTeNbHOCTW, OpraHu30BbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacnpefensaTs Poanm ¢ YY4ETOM MHEHWI Y4YaCTHUKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHOI paboThl;

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

npefnaraTb HOBble MPOEKTbl, OLEHMBAaTb MAEW C MO3MUUN  HOBMU3HBbI,
OPUTMHANBHOCTK, NPAKTUYECKOW 3HAUNMOCTU;

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

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

CaMOCTOSATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYI0 [esATeNbHOCTb B 06/1aCTH
(M3NKN W  aCTPOHOMWUW, BbISBNATL MPO6GMEMbl, CTaBUTb W (HOPMYNNPOBaTb
COOCTBEHHbIE 3a7a4u;

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

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLUMpsATb paMKM y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPEANOUTEHNIA;

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

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTb (DOPMUPOBAHWMIO W MPOSB/EHUIO 3pyaMuMK B 06nactu
(h131KK, NOCTOSIHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI 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 pPeeKCun ANs OLEHKN CUTyal MK, Bblbopa BEPHOro
peLleHuns;

YMEeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUVHUMATb PELUEHMSI MO WX
CHVKEHWIO;

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

MPUHMMATL Cebsl, MOHMMasA CBOW HelOCTaTKM U JOCTOMHCTBA;

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

Mpy3HaBaTb CBOE NPaBo M NPaBo APYruX Ha OLLUMOKN.

B npouecce AOCTMXEHUSA NIMYHOCTHBLIX Pe3ynbTaToB OCBOEHWSA MPOrpammbl
No (u3MKe A9 YPOBHA CpeAHero o6uiero o6pasoBaHWs Yy 0OyvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLmii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BK/HOYAKOLLEro CrnocobHOCTb MOHMMATL CBOE 3MOLMOHa/IbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B Ce6E;

CaMOperyMpoBaHuns, BK/IHOYAIOLLEr0 CaMOKOHTPO/b, YMeHWe MNpPUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOGHOCTb  afanTUpoBaThCA K
3MOLMOHaNbHbIM N3MEHEHUAM W NPOSBAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHWNIO LieNn n
ycnexy, ONTMMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOA4S W3 CBOUX
BO3MOXHOCTEW;

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

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

INPEIMETHBIE PE3YJIBTATBI

K KoHuy 06y4yeHusi B 10 kiaacce NPeAMETHble Pe3y/nbTaTbl Ha 6a30BOM
YPOBHE [0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpUMepax posib U MEecTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHON HAY4YHON KapTUHbI MWpPa, B PasBUTUN COBPEMEHHON TEXHUKM U
TEXHO/OMWIA, B NPaKTUYECKON AeATeNbHOCTMN NHOAEN;

YUMTbIBaTb [PaHuUbl MNPUMEHEHWUS W3YYEHHbIX (QU3NYECKUX MOIENEN:
mMaTepuanibHas TOYKa, MHepLmanbHas cuctema oTcuéTa, abCcontoTHO TBEPALOE TENO,
naeanbHblid ra3, MOAENM CTPOEHMS ra30B, XXUAKOCTEN N TBEPAbIX Tes, TOUYEUHbIiA
3NEKTPUYECKINIA 3apaf, NPU peLleHnn PrU3nYecKnx 3agay;



pacno3Haeatb (m3myeckue ABneHNA (NMPOLECChb) N 0OBACHATL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUU CTPOEHUS BeLLecTBa U
3NEKTPOANHAMUKN:  pPaBHOMEPHOE W PaBHOYCKOPEHHOE  MPAMOJIMHEHOe
[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, KOHAeHcauus, NnaBfeHne, KpUcTanmsaums, KuUneHue,
BNIQXKHOCTb BO34YyXa, MOBbILLEHWNE [aB/eHWs rasa npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NIeKTpM3aLUma Tes, B3aMMOenCcTBue 3apaoB;

OMUCbIBaTb MeXaHMYeCcKoe [ABWXKeHue, UCNoMb3yd (PU3NYeCKne BeIMUNHbI:
KoopAuHata, nyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tena, CUna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpW OMWCaHUW NPaBWU/IbHO TPaKTOBAaTb
(PM3MYECKNA CMbICT UCMOSb3YEMbIX BEIMYUH, WX 0603HAYeHUA W eauHULPbI,
Haxo4uTb (POPMY/bl, CBA3bIBAKOLWME AAHHYIO (PM3NYECKYHO BEIMYUHY C ApYrUMU
Be/IMYMHAMN;

ONUCbIBaTb M3YyYeHHble Ter/oBble CBOWCTBA Ten W TensjoBble SB/EHUS,
NCMonb3ys (U3MYecKne BeNNYUHBLL [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHeTUYecKaa 3Heprua XaoTUYeCcKOoro ABWXKEHUA MOJEeKY/, CpeaHeKBagpaTmuyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEM/IOTbl, BHYTPEHHSS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AeWCTBUA TenJioBOro [Asurarens; npuv  OnucaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BEMNYUH, KX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AHHYIO
(PM3NYECKYHO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
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 eAuHULbI; YKasblBaTb (DOPMY/ibl, CBA3blBatOLLME
[AAHHYIO (PU3NYECKYHO BE/IMUYNHY C APYTUMWN BESIMYNHAMN;

aHa/IM3MpoBaTh (PU3NYECKUE MPOLECCHI U ABMEHUSA, UCMOMb3Ya (PU3NYECKME
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 11l 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MNPUHUMN CynepnosvuymMm Ccui, MPUHUMN pPaBHOMPaBUSA WHepLUMaibHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpU0 CTPOEHMSA BeLLecTBa, rasoBble
3aKOHbI, CBSI3b CpefHeil KMHETUYECKON SHEPrMN TEMIOBOrO ABVKEHWUA MOMEKYN C
abCoO/MOTHOM TeMnepaTypoi, NepBbIl 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NIEKTPMYECKOro 3apsafa, 3akoH KynoHa, npy 3TOM pasinyatb C/NOBECHYH



(hopmMynMPOBKY 3aKOHa, €ro MaTeMaTUYecKoe BblpaXKeHWe U YCnoBus (rpaHuubl,
06nacTu) NPUMEHNUMOCTW;

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,
cobupaTtb YCTaHOBKY W3 MpPef/IoKeHHOro 060py0BaHUsA, NPOBOAUTL OMbIT Y
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BbIGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHUS U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  BEIMYMHaMKM €
MCNONb30BAHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuAe Tabnuu 1 rpadnkoB., Aenatb BbIBOAbI N0 pe3ynbTaTaMm UCCNefoBaHus;

cobntogate npasusia 6e3onacHoro Tpyda npv NpoBeAeHUN 1CCnefoBaHniA B
pamkKax Yy4ebGHOro 3KCMnepuvMeHTa, Y4ebHO-MUCCefoBaTE/IbCKON W MPOEKTHOW
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
0bopy10BaHus;

pelaTb pacyéTHble 3afa4n C SBHO 3afaHHOM (U3NYECKO MOJENbIO,
MCNonb3ys (U3nMYecKme 3aKOHbI M NPUHLMMLI, Ha OCHOBE aHa/IM3a YC0BUA 3a4a4u
BblOMpaTb (OM3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6XoAuMble ANS eé pelueHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb Ka4yeCTBEHHbIe 3a/ayn: BbICTpamMBaTb TOrMYECKN HENPOTUBOPEYMBYHO
LIENOYKY pPacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hmsnyeckmne SBNEHUS;

MCNonb3oBaTb  MPW  PeLleHun  Y4yebHbIX  3aga4y  COBPEMEHHbIE
NHOPMALMOHHbIE TEXHOMOMMKN AN MOUCKa, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N NpefcTaBNeHUs yuebHOM U Hay4yHO-MONYNAPHOM UH(OPMALMK, MOYHEHHON 13
PasINYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

NPMBOANTL NPUMEPbI BKNaAa POCCUACKMX 1 3apyBeXHbIX YUYEHbIX-PUN3NKOB B
pasBMTME HayKKn, OObSCHEHME MPOLECCOB OKPYXKAMOLIEro Mupa, B pas3BUTUE
TEXHWUKW N TEXHOJOTUI;

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



YCTPONCTBaMK, A/t COXPaHEHUs 3[40pOBbS M COONHOAEHUS HOPM 3KO/I0MMYECKOro
MOBeAEHNA B OKPYXKaIOLLEN cpeae;

paboTaTb B rpynne C BbINO/AHEHNEM pPa3/INUHbIX COLMaNbHbIX POSeN,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1af, K&XKA0ro M3 YYaCTHUKOB rpynmbl B peLLEHMe pacCMaTpuBaeMoii Npo6ieMbl.

K KoHuy o06yyeHus B 11 kuacce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHUIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUN COBPEMEHHOW TEXHUKU U
TEXHO/OMMI, B MPaKTUYECKON AeATeNbHOCTU NOAeN, LeNOCTHOCTb U efMHCTBO
(hn3nyeckom KapTnHbI MUPa;

YUMTbIBaTb paHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsif, NyY CBeTa, TOYEYHbIA UCTOUHUK CBETa, AepHas
MOfe/Nb aToMa, HYKNOHHas MOAEeNb aTOMHOMO sfpa Mpu pelueHnn (rU3nYecKmx
3ajau;

pacrnosHaBaTb m3nYecKne SBneHns (NPOLECChbl) U 0OBSACHATL X HAa OCHOBE
3aKOHOB 3/1EKTPOAMHAMMKM M KBAHTOBOW (IM3UKW: 3/1EKTPUYECKass NPOBOAUMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLEeNCTBMe
MarHWTOB, 93M1EKTPOMAarHuTHast WHAYKUMS, AEACTBME MArHUTHOrO MONsA  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEeKTPOMarHUTHbIE KONnebaHus K
BOJIHbI, MPSAAMOSIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesOM/IEHNE,
NHTepdepeHUns, Augpakums ©  nonspusaums  CBeTa,  AMCNepcus  CBETa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
NIMHENYaTOro CrnekTpa aToma BOJOPOAA, €CTECTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  INMEKTPUYECKYID  MPOBOAMMOCTb  Pas3/MyHbIX  cped) W
3NIEKTPOMAarHUTHble ABMEHNSA (NPOLECChI), MCMONb3ysa (U3NYECKME BENNYUHDI;
ANEKTPUYECKNIA 3apsifd, CuMa TOKa, 3NEKTPUYECKOE HanpshKeHue, 3NeKTPUYEecKoe
CONPOTMB/EHME, PA3HOCTb MOTEHLMAN0B, 3NEKTPOABMXKYLLAsA CuUna, paboTa TOKa,
WMHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, SHEprus 3MeKTPUYECKOro WU MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBIX KONMebaHUii, (POKYCHOE pacCcTOsiHUE U
ONTUYeCcKas cuna NMH3bI, NpU ONMCaHUM MpPaBWUIbHO TPaKTOBaTb (U3NYECKUI
CMbIC/T WCMO/b3YEMbIX BE/IMYMH, WX O0603HAYeHWA W eAuMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  [OAHHYIO  (PU3NYECKYHD BEMUMHY C  APYrumu
BEIMYMHAMU;



OMUCbIBaTb W3yYeHHble KBAHTOBble SB/IEHWA W MPOLLECChI, UCMO/b3yA
(hn3nyeckmne BENMUMHBI: CKOPOCTb 3/IEKTPOMArHWUTHbLIX BOJIH, AJ/IMHA BOJIHbI U
4acTOoTa CBETa, IHEPr1a 1 MMNybC POTOHA, NePUO nonypacnasa, 3Heprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, UX 0003HAYEHUS U eAMHULbI, YKa3blBaTb (HOPMYIbI,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3pPoBaTh (PU3MYECKMe NPOLIECCHI U ABMEHWUSA, UCMONb3YSA (unsnyeckune
3aKOHbI M NPUHUMNbI: 3aKOH OMa, 3aKOHbI MOC/N1e0BaTe/IbHOIO U Napas/iefibHoro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[hkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUWW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpPaHEHUS CBeTa, 3aKOHbl OTPaXKeHWs
CBeTa, 3aKOHbl NPEeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3deKTa,
3aKOH COXpaHeHMsi 3Heprum, 3akKOH COXPaHeHWS UMMY/bCa, 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/ieHNe BEKTOPA NHAYKLMN MarHATHOIO Nons NPOBOAHMKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

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

BbINO/HATL  3KCMEPUMEHTbI MO WUCCMef0BaHNIO (UM3NYECKUX SBIEHUIA U
MPOLECCOB C MCMO/b30BaHMEM MPAMbIX UM KOCBEHHbIX W3MEPEHMWIA: Npu 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEMYUH, NPY
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 YCTAaHOBKY, (hMKCMPOBaTb
pe3ynbTaTbl NONYYEHHON 3aBUCMMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnul, u
rpavKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCC/e[0BaHus;

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
paMmKax Y4eOGHOro 3KCrepuMeHTa, Y4eOHO-MCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 N1abopaTopHOro
0bopy0oBaHus;

pelwaTb pacyéTHble 3afayn C ABHO 3afaHHOW (DM3NYECKOW MOZESbHO,
NCMoNb3ys (IM3nMYecKme 3aKOHbI U MPUHLMMNbLI, HA OCHOBE aHa/13a YC/I0BUS 3aaa4m



BbIOMpaTb (PU3NYECKYO MOAENb, BbIAENATb (U3NYECKMe BENNUMHBI U (OpMYIbI,
Heob6Xxo4uMble ANS eé pelueHWs, NPOBOAUTL PacyéTbl M OLEHMBATb PeasibHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIENOYKY PacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU W
(msnyeckmne SBIEHUS;

MCNoNb3oBaTb  MPW  PelleHun  Yy4yebHbIX  3afa4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N NnpeacTaBfeHNs y4ebHOM N Hay4yHO-MOMNYNAPHOI UH(OPMALMK, MOTYHEHHON 13
Pa3INUYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBATL MOJTyYaeMyto MH(OPMaLMIO;

00bACHATL  MPUHUMMBLI  JEACTBMS  MalUMH, NPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTth YCNoBus NX 6e30MnacHOro MUCMosb30BaHWsi 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 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, AJ19 COXPAHEHUA 3[40P0BbA U COBMOAEHNS HOPM 3KOJIOMMYECKOro
MOBeLEeHNSA B OKPYXKatoLLlen cpefe;

paboTaTb B rpynne C BbINO/MHEHNEM Pa3IMYHbIX COLMaNbHbIX POSeN,
MNaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN 1
MNNaHMpPOoBaTb AeATeNIbHOCTb B HECTAHAAPTHbLIX CUTyauusX, afeKBaTHO OLeHMBaTb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MeXaHnKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bbubnuoteka LIOK

®a3oBble Nepexopbl

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



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

Toro no pasgeny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

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



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarHuTHoe none. SNeKTpoOMarHMTHas 11 1 3 Bubnuoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKue 1 3NEKTPOMarHUTHbIE 5 1 bubnnoreka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnuoteka LLOK

A 4 1
3 OTHOCWUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
dnewe aHTOBOW O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 Bbubnnoteka 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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 Etl:sij;f;iiou/}; £41c07C
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

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



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
PECYPChI
WNHCTpyKTaXX No Thb. dunsmka — Hayka
0 Npupoae. HayyHble MeToAbI
1 NO3HaHUA OKpY>KatoLLLero mmpa. Ponb v 1 bubnunoteka LIOK
MeCTO (JM3MKM B (hOPMUPOBaHMM https://m.edsoo.ru/ff0c32e2
COBPEMEHHOIA Hay4HOW KapTUHbI MUPa,
B MPaKTUYeCKOW LesATeNbHOCTM NII0AEN
MexaHun4eckoe ABUXEHNe.
OTHOCUTENILHOCTL MEXaHNYeCKoro
2 ABVXeHns. [NepemeLLeHne, CKOPOCTb 1 bubnmoreka LIOK
' ’ ' https://m.edsoo.ru/ff0c3508
yCKopeHne PaBHOMepHOe
NPAMOJIMHEHOE [BUXKEHWE
bnbnuoteka LLOK
3 CrapTtoBas AnarHocTuka no gusnke 1 1
P A P https://m.edsoo.ru/ff0c3620
4 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bbubnuoteka LIOK
OBVKEeHue https://m.edsoo.ru/ff0c372e
5 CB060/HOE NafieHne. Y CKopeHwue 1 Bbubnuoteka LIOK
CBOOOAHOr0 NafeHns https://m.edsoo.ru/ff0c39cc
NHcTpykTaxk no Tb. JTabopaTopHast
6 paboTa "M3yueHne ABMKEHUS TeNa, 1 1
OGPOLLEHHOr0 rOpU3oHTaIbHO"
7 KpvBonuHeiHoe BUKeHMe. 1 Bbubnmoteka LLOK



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

[BUKeHMe MaTepuasibHON TOUKK MO
OKPY>KHOCTY

https://m.edsoo.ru/ffOc3ada

MpuHUMN oTHOCUTENBHOCTK [Manunes.

bubnunoteka LIOK

VHepumabHble CUCTEMbI OTCYeTa.
8 ele,van € cucTeMbl oTCHeTa https://m.edsoo.ru/ff0c3be8
[MepBbI 3aKOH HbIOTOHA
Macca Tena. Cuna. MNpuHUmMn
9 cyneprosvyum cun. BTopoit 3akoH bubmmoreka LIOK
ynep . ' P . https://m.edsoo.ru/ffOc3be8
HbloTOHa 419 MaTepuasibHOM TOUKM
TpeTunin 3aKoH HbloTOHA 414 bubnnoreka LIOK
10
MaTeEPUa/IbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoOro TaroteHusa. Cuna
11 TAXKeCTU. [epBasd KOCMUYecKas bubnmoteka LIOK
1P https://m.edsoo.ru/ffoc3d00
CKOpOCTb
Cuna ynpyrocTu. 3akoH Nyka. Bec
12 Tena. VIHCTpykTax no Thb. Bubnuoteka LIOK
NabopaTopHasa paboTa "M3mepeHune https://m.edsoo.ru/ff0c3e18
YKECTKOCTU MPYXXUHbI"
Cuna TpeHuns. KoapdpuumeHT TpeHus.
13 Cvna cgn omsnefmcg nu n BI/I)F:(eHI/II/I bubnuoreka LIOK
P 1A https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynaresnibHOe 1 BpaLlaTensHoe
14 ABUXEHMe abCcoNtoTHO TBEPAOro TeNa. Bbubnuoteka LIOK
MoMeHT cunbl. 1neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOIO Tena
IMnynbC MaTepuanbHON TOUKM,
15 CUCTEMbI MaTepUasibHbIX TOYEK. bubnunoteka LIOK

mnynbc cunbl. 3aKOH COXpaHeHns
nMMynbca. PeakTMBHOE ABUXeHUe

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOLLHOCTb CW/bl.
KrHeTuyeckas aHeprusa matepuanbHoin
TOYKW. Teopema 06 U3MEHEHUN
KMHETWUYECKOI 3HEPrim

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c4502

17

MMoTeHUnanbHasA aHeprus.
[MoTeHLUManbHas sHeprua ynpyro
AethopMUPOBaHHOM MPYXXMHBI.
MoTeHumaIbHaa aHeprus Tenia B61mnsu
MoBepPXHOCTH 3eM/u

Bbubnunoteka LLOK
https://m.edsoo.ru/ff0c461a

18

WHcTpykTaxk no Tb. JlabopaTopHas
pabota «/ccnepoBaHune cBa3n paboThbl
CWNbI C U3MEHEHWEM MEXaHNYeCKOW
3HEPrum Tena Ha NpUMepe PacTsHXKeHUs
PE3UHOBOIO XIyTa»

19

20

MoTeHUMabHbIE Y HEMOTEHLMANbHbIE
cunbl. Ceasb paboThbl
HenoTeHUMaNIbHbIX CU C USMEHEHUNEM
MEeXaHNYeCKON 3Heprum CUCTeMbl Tes.
3aKOH COXpaHeHUs MeXaHN4YeCKomn
3Heprum

KoHTponbHas paboTa rno Teme
«KunHematuka. [JuHammnka. 3aKoHbl
COXPaHeHNs B MeXaHUKe»

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c478c

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

21

AHa/IM3 KOHTPO/IbHON paboThl 1
KOppeKunsa 3HaHWI
"KnHematumka.JuHamunka. 3aK0oHbI
coxpaHeHua." OCHOBHbIe MON0XeHUA
MOJIEKYNAPHO-KUHETUYECKOI TEOPUN.
BpoyHoBCKoe aBmxeHue. Auddysnsa

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABWXKEeHUA U
B3aVMMOAENCTBUA YacTuL, BeLecTBa.
Mogenn CTPOeHNs raso., XNAKOCTEN 1
TBEpAbIX TeN

23

Macca monekyn. Konm4yectso
BellecTBa. lNocToaHHaa ABoragpo

24

25

Tennosoe paBHoBecKue. Temnepartypa u
eé nsmepeHue. LLikana Temnepatyp
Llenscusa

NpeanbHblii ras B MKT. OcHOBHOe
ypaBHeHne MKT

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

26

AGconoTHasA Temrnepatypa Kak mepa
CpeaHer KMHETUYECKOM 3HEPTUn
[BVKEHUSA MOSIEKYN. Y paBHeEHWE
MeHzeneeBa-KnaneinpoHa

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

27

28

29

3akoH [anbToHa. ["a30Bble 3aKOHbI

NHcTpykTaxk no Tb. JTabopaTopHast
paboTa «MccnefoBaHne 3aBUCUMOCTH
MeXXay rnapameTpamm COCTOAHUA
pa3peXKeHHoro rasa»

30npoLiecchl B UAeanbHOM rase n ux
rpacuueckoe npeacTaBneHme

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c570e

30

BHYTpeHHAA aHeprua
TePMOLNHAMUYECKON CUCTEMbI 1
crnocobbl eé n3meHeHus. Konnuectso
TennoTbl 1 paboTa. BHyTpeHHAA
3Heprus 0f4HOaTOMHOr0 UAeaIbHOro
rasa

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

Bubnunoteka LLOK

31 Biab! Tennonepea‘ https://m.edsoo.ru/ff0c5c36
Y penbHasa TennoémMKOCTb BELLECTBa.
32 KgnvlquTBo TENNOTLI NpK ; bubnnoreka LIOK
P . https://m.edsoo.ru/ff0c5c36
Tennonepegaye. AanabatHblil npouecc
33 MepBblil 3aKOH TEPMOAMHAMUKN 1 ero Bubnuoteka LLOK
NpYMeHeHne K n3ornpotieccam https://m.edsoo.ru/ffOc5efc
HeobpaTMoCTb MpoLeccos B
34 npupoge. BTopoi 3akoH bubnnoreka LIOK
PYPOAe. P https://m.edsoo.ru/ff0c6230
TEePMOAMHAMUKN
35 MpuHUmn geictena n KMz tennosou Bubnuoteka LIOK
MaLUUHbI https://m.edsoo.ru/ff0c600a
36 Livkn KapHo n ero KA,
37 3Konorunyeckme npobnembl
TEnsI03HePreTnKN
O6o6uwatoLmnin ypok «MonekynspHas bubnunoteka LIOK
38
(hm3mka. OCHOBbI TEPMOANHAMMUKI» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynapHas u3rka. OCHOBbI bubnmoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKN»
AHa/IM3 KOHTPO/IbHON paboThl 1
KoppeKuusa 3HaHui "MonekynspHas
40 (*)I/Ip;IKaLtOCHOBbI TEPMO I/IH;/MI/IiI/I" bubnnoreka LIOK
' PMOA ' https://m.edso0.ru/ff0c63b6
Mapoobpa3oBaHUe 1 KOHAeHcaL WS,
icnapeHue v kuneHve
AGCONIOTHAsA 1 OTHOCUTESIbHAA
o bubnunoteka LLOK
41 BNaXKHOCTb BO3AyXa. HacCbILWEeHHbIN

nap

https://m.edsoo.ru/ff0c64d8



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

TBéppgoe Teno. Kpuctainnyeckue u
amopHble Tena. AHU30TPONUs

Bubnuoteka LIOK

42 o
CBOWCTB KpUCTa/INOB. XKNakue https://m.edso00.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHble MaTepuasbl
[naBneHne N KpucTannsauus.
43 Y nenbHas TennFc))Ta nnaBne:mn bubnuoreka LIOK
A ' https://m.eds00.ru/ff0c6708
Cybnumauus
Bubnunoteka LLOK
44 BHEHWE TensnoBor H
YpaBHeHue Ten/IoBoro bananca https://m.edsoo.ru/ff0c6820
AnekTpuzaumsa Ten. ANeKTPUYECKUin
45 3apA p,EI,BaL:Iam a aNeKT VI‘-IF(;CKI/IX bubnmoteka LIOK
PAR. A P https://m.edsoo.ru/ffOc6bcc
3apsaaos
MpOBOAHUKN, ANINEKTPUKMN U
46 n:n nlqoso valle 3aKCF))H COXpaHeHuA bubnmoteka LIOK
ynposoa ' P https://m.edsoo.ru/ff0c6bcc
3N1EeKTPUYECKOro 3apsaja
B3anmopeiicTeue 3apsaoB. 3aKoH
47 KynoHa. ToueYHblli 3N1eKTPUYECKNIA bubnmoteka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa»KéHHOCTb 31eKTPUYecKoro
48 nons. MpuHUun cynepnosmumm bubnunoteka LIOK
3NEKTPUYECKUX NONen. JIMHUK https://m.edsoo.ru/ff0c6df2
HanPsYKEHHOCTU
PaboTa Cu/ 31eKTpPoCTaTUYeCKOro
49 nongd. NoteHyunan. PasHocTb Bubnmoteka LIOK
' Hnan. https://m.edsoo.ru/ffOc6f00
noTeHUnanos
MpPOBOAHUKN U AN3NEKTPUKM B
POBOA A P bnbnuoteka LIOK
50 3/1EKTPOCTaTUYECKOM MOJe.

[AnanekTpuyeckas NPOHULLAEMOCTb

https://m.edsoo.ru/ff0c7018



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

51

52

ONeKTPoéMKOCTb. KoHeHcaTop

ONEKTPOEMKOCTb M/IOCKOro
KOH/eHcaTopa. SHeprusa 3aps>KeHHoro
KOH/eHcaTopa

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c7126

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

53

NHcTpykTaxk no Tb. JlabopaTopHas
paboTa "3mepeHre 3NeKTPOEMKOCTH
KOHAeHcaTopa"

54

MpyHUMN AEACTBUS N NPUMEHEHWE
KOHJEeHCaTopoB, KOMMPOBa/IbHOIO
annapara, CTPyMHOro npuHTepa.
DneKkTpocTaTnyecKas 3almnTa.
3azemsieHue 3NneKTponprubopos

55

SNeKTPUYECKINIA TOK, YCNOBUSA ero
CyLLLECTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. HanpskeHwue.
ConpoTusneHune. 3akoH Oma ans
yyacTka uenu

56

MocnesfoBaTe/bHOE, NapasieNibHoE,
CMeLLaHHOe CoeiHeHe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«/13yyeHne cMeLLaHHOro CoeiMHEHNS
pe3nCTOpOB»

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

57

58

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTO
TOKa. 3aKoH [koyna-JleHua

3akoH Oma An1s NOMHOM (3aMKHYTON)
aNeKTpuYecKon Lenun. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«3mepeHre 34C NCTOYHMKA TOKA U

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

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

€ro BHYTPEHHETO CONPOTUBMEHNA»

DNeKTPOHHas NPOBOAMMOCTb TBEPAbIX
MeTa110B. 3aBUCUMOCTb

%9 COMPOTUB/IEHNS METAINIOB OT
Temnepatypbl. CBepXnpoBOAMMOCTb

60 ANeKTPUYECKUNIA TOK B BaKyyMe.
CBOINCTBA 3/1EKTPOHHbIX MYYKOB
[MonynpoBOAHMKM, X COBCTBEHHAS U

61 npumMecHas NpoBoAMMocTb. CBOMCTBa bubnnoreka LIOK
p—n-nepexoga. NonynpoBoAHNKOBbIE https://m.edsoo.ru/ff0c84ae
npuoopsl
DNEKTPUYECKINIA TOK B pacTBoOpax U

62 pacnnasax 3/1eKTPO/IUTOB. bubnnoreka LIOK
DNeKTPoNNTUYECKaa auccoumaums. https://m.edsoo.ru/ff0c82ba
DNeKTponns
DNEeKTPUYECKINIA TOK B rasax.

63 CamocTosATeNbHbIN U bubnunoteka LIOK
HecamMoCTOATENbHbIN pa3psd. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AnekTpuyeckme npuodopsb! 1

64 YCTPOMCTBA M UX NPaKTUYecKoe Bubnmoteka LIOK
npuMeHeHue. MNMpaBuna TeEXHUKN https://m.edsoo.ru/ff0c86fc
6e30mnacHoOCTH

65 O606LLaroLLMIA YPOK Bubnuoteka LIOK
«JNeKTpoAnHaMMKa» https://m.edsoo.ru/ff0c88be

66 [MpomexxyTouHasa aTTecTaumna no bubnunoteka LIOK
(m3nke 3a Kypc 10 knacca https://m.edsoo.ru/ffOc8a8a

67 AHa/IM3 NPOMEXYTOYHO aTTecTaumm Bbubnmoteka LLOK



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

68 OCHOBHbIe MOHATUA Kypca PU3nKun

OBLWEE KOJIMYECTBO HACOB 10O
NMPOIrPAMME

68

https://m.edsoo.ru/ff0c8c56

Bbubnunoteka LLOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

[MOCTOSAHHbIE MarHUTbI U NX

1 B3anmogencTame. MarHuTHoe none. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTHWUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLUMM
MarHuTHoe nosne NPOBOLHUKA C

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

3 Nab6oparopHas paboTa «3yyeHmne 1 1 Bubnmnoteka LIOK
MarHMTHOro Nonsa KatyLKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mons Ha
NpPoBOAHMK € TOKOM. Crna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

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

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

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKLUMWA. 3aKOH 9/1EKTPOMArHUTHOVA



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

NHAyKLMn dapajges

10

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
camonHayKuuun. 34C caMoMHAYKLMW.
SHeprua MarHUTHOr O NONA KaTyLKu C
TOKOM. O/IEKTPOMarH1MTHOE none

TexHnuYecKue yCTpoicTea 1 nx
NPUMeHEeHMWE: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeb,
YCKOPUTENN 3/1EMEHTAPHbIX YaCTuLL,
VHAYKLMOHHas Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHUTHas MHLYKLMSA»

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

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

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

11

KoHTposbHas paboTa rno teme
«MarHuTHoe none.
SneKTpoMarHMTHasA MHOYKLNSA»

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

12

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

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

13

JlabopaTopHas paboTa
«/iccnefoBaHme 3aBMCMMOCTU
nepvoga Masblx KonebaHwii rpysa Ha
HUTW OT A/IMHBI HUTW N MacChbl rpy3a»

14

Koneb6atenibHblii KOHTYP. CBOGOAHbIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

INEKTPOMarHMUTHbIE KoniebaHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHanorna mexay MexaHnyeckumu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

15

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

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

16

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

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

17

MepeMeHHbI TOK. CUHYCOMAANbHbIA
nepemMeHHbI TOK. MOLLHOCTb
nepeMeHHOro Toka. AMNINTYLHOE U
[ECTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsXKeHns

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

18

19

20

TpaHcdopmatop. MpounssoacTBo,
nepesaya n noTpebneHune
3NEKTPUYECKON SHeprum

YCTpOIACTBO 1 NPaKTUYecKoe
NPUMEHEHNWE 3NEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

3K0N0rnyeckme puckmn npu
MPON3BOACTBE 3N1EKTPO3HEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXN3HW

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



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

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepunoa. CKopocTb

Bubnmoteka LLOK

21 pacnpocTpaHeHus 1 A/IMHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYK. CKOpOCTb 3BYKa. ['pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa ToHa. Tembp 3BYyKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, UX
23 CBOICTBa 1 CKOPOCTb. LLikana bubmmoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHWA. Pa3BuTre CPeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus un Bubnmnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHEHOE pacnpocTpaHeHme
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TOouYeuHbI UICTOYHKMK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHune cBeTa. 3aKOoHbI
27 0Tppa>Keva cseTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNIA B MI0CKOM 3epKasie
MpenomneHwve ceeTa. MNonHoe
28 BHYTPEHHee oTpaxeHue. MNpeaenbHbIi Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmnoteka LLOK
nokasaTesia NpenoMIeHNs CTekna» https://m.edsoo.ru/ff0cd67a
30 JNnH3b1. MocTpoeHme n3obpaxkeHnin B bubnmnoteka LLOK



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

NnH3e. Popmyna TOHKON NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopaTopHas paboTa

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcns ceeta. CNoxXHbIA cocTaB

39 6enoro ceeta. LBeT. J/labopaTopHas
paboTta «HabnogeHve gucrnepcun
cBeTa»

33 WHTepdepeHyms ceeTa. Audpakums Bubnnoteka LLOK
ceeta. AndpakLmMoHHas pelléTka https://m.edsoo.ru/ffOced22
MonepeyHOCTbL CBETOBbLIX BOJH. Bubnnoteka LLOK

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

35 OnTuryeckune NpMGOpPLI N YCTPOCTBA W
yCnoBusa nx 6e30macHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

36 Knaccuyeckom MexaHuku. Moctynartbl Bubnnoteka LLOK
cneumanbHon Teopumn https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTU
OTHOCUTENBLHOCTL OHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmoteka LIOK

https://m.edsoo.ru/ffOcfa42
LNHBI
SHeprus 1 UMNynbC PensaTUBUCTCKON
38 l—IaCTFI)/ILI,bI CBFI3byMaC(f)bI C 3HEepruen n bubnmotexa LIOK
' https://m.edsoo.ru/ff0cfc68
NMMYNbCOM. SHeprus nokos
KoHTposibHas paboTta «OnTuka.
P P o Bubnmnoteka LLOK
39 OcHOBbI cneuyaibHoOn Teopun

OTHOCUTENNIbHOCTN»

https://m.edsoo.ru/ffOcf6f0



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

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnmnoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHMe
41 qJOTsaq)cpeKTa Oﬂijl AT Bubnmoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOoTO3PPEKTA. Y paBHEHNE
42 3I7IHLLITe(V*I)Ha n(*;q()poma(p(gema bubnmoteka LIOK
A ' https://m.edso0.ru/ff0d015e
«KpacHas rpaHuua» oTtoagpekra
[JasneHue ceeta. OnbIThl 1. H.
43 NebepneBa. Xnmuyeckoe AencTemne bubnmotexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTpomncTea u
NpaKkTUYecKoe NpYMeHeHue:
44
(hOoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6arapesi, CBETOAMOL,
45 PelueHuve 3aa4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThl
46 Pesepopaa No paccesHUIo 0-4acTuy, bubmuoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAenb aTtoMa
Bubnmnoteka LLOK
47 Moctynatbl bopa https://m.edsoo.ru/ff0dOafa
3nyueHve n nornowieHvie poToHOB
48 n m)|/'|e exoje aTOM:J'C 0 H((io OBHS bubnuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha apyron. Buabl cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o bubnmnoteka LLOK
49 [e bponnsa. KopnyckynspHo-

BO/IHOBOW Ayani3m. CrOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BbIHY>XIEHHOE M3/yYeHNe

50

51

52

53

54

55

56

OTKpbITVE PafMoaKTMBHOCTM. OMbITbl

Pesephop/a no onpeaeneHnto coctasa

pagnoaKTUBHOIO N3Ty4YEHNA

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

OTKpbITUE NPOTOHA U HEATPOHA.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN N MNO3UTPOHHbIN b6eTa-
pacnag. Mamma-usnyyeHue

SHeprua cBA3W HYKIOHOB B Afpe.
AnepHble peakunn. AaepHbIi
peakTop. Mpo6nembl, NepcrekTuBsbI,
9KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKPbITHE
no3uTpoHa. MeTofbl HaboLeHUA 1
perncTpaLum aneMeHTapHbIX YacTuL,
Kpyrnbiii cton «®@yHaamMmeHTasbHbIe
B3avMogencTBua. EaNHCTBO
(hr31YecKon KapTUHbI MUpa»

Bup 38é3aHoro Heba. Co3se3aus,
ApKUe 3BE3Abl, MNaHEeTbI, UX BUAMMOE
ABmxeHne. ConHeYyHasa cuctema

ConHue. ConHeyHas aKkTUBHOCTb.
VIcToUuHUK sHeprumn ConHua v 38é34

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

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

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

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



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

57

58

59

3BE3/bl, UX OCHOBHbIE
XapaKTepPUCTUKIN. 3BE3Abl FNaBHOM
nocnegoBaTefibHoCTU. BHYTpeHHee
CTpoeHue 3Bé34. COoBpeMeHHbIe
npeacTaB/IeHNs 0 NPOUCXOXAEHUN U
asontoumm CosnHua 1 3Bé3[

MneuHbliii MyTb — Hawwa ManakTuka.
MonoxkeHwe n gmxxeHne ConHua B
ManakTuke. ManakTMkn, YepHole
[bIpbl B A4pax ranaktmk

BceneHHas. PazberaHue ranaktumk.
Teopua bonbLLOro B3pbIBa.
PennkToBOE N3NyYeHue.
MeTaranaktmka

60

61

62

63

HepelueHHble NPo61eMbl aCTPOHOMMUN

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

O6o6watoLLmin ypoK. Ponb (U3NKN 1
aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHOMOrMYECKOMW, COUMaTbHOMN U
3TNYECKON chepax AesaTenlbHOCTU
yenoBeKa

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

64

O6o6uatoLLmin ypok. Ponb
(hr3nyeckom Teopmmn B hopMUPOBaHIN
NpeacTaBeHN 0 PU3NYECKONA
KapTuvHe Mupa




O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM

05 pAAY COBPEMEHHbIX eCTECTBEHHO- L
Hay4HbIX NPeLCTaBNeHN 0 NpMpoe

66 Pe3epBHbIin ypoK. MarHuTHoe norse. 1
ANeKTpPOMarHUTHasa UHAYKLMA
Pe3epBHbIil ypoK. OnTunka. OCHOBbI

67 creuyanbHo Teopum 1
OTHOCUTE/NIbHOCTU
Pe3epHbIil ypok. KBaHTOBasA (hnsnka.

68 3ne|\5|)eHTb|yan:Tp0HOM|/|M n ¢ 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0d1784
acTpou3nKn
OBLWEE KOJIMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






