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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (u3nMke 6a30BOr0 YPOBHA Ha YPOBHE CpefHEro obuiero
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 npenojasaHns yyebHoro npegmera «dusnka» B 06pa3oBaTe/ibHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTECTBEHHO-Hay4YHOW KapTWHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00yyeHun nx gusmke Ha 6a30BOM YPOBHE Ha OCHOBE CMCTEMHO-AEATEIbHOCTHOrO
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 un3nKe 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 y4ebHOro npeamMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKIaf, B CUCTEMY
3HaHWU 06 OKpyXXatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
A/151 eCTECTBEHHO-HAYUHbIX YUYebHbIX NPeAMeTOB, MNOCKO/bKY (DM3MYECKMe 3aKOHbI
nexatr B OCHOBE MPOLECCOB W SBMEHWW, W3YYaeMbIX XUMUER, OGUONoruen,
(hm3myeckoin reorpagmein M acTpoOHOMMER. Wcnonb3oBaHWe W aKTUBHOE
NPpUMeHeHNe  (DU3NYECKUX  3HAHWA  OMnpefensieT  xapaktep W pasBuTUe
pa3Hoobpa3HbIX TEXHONOIMn B Cepe 3JHEepreTUKKM, TPAHCNOPTa, OCBOEHWS
KOCMOCa, MOJlyYeHUst HOBbIX MaTepuasioB C 3aflaHHbIMW CBOMCTBaMM U APYTUX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKNag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM Ana YpPOBHS cpeAHero 06Liero obpa3oBaHUs
MONMOXKEeH psA WAeiR, KOTopble MOXHO paccmaTpuBaTb Kak MPUHLMMLI ero
MOCTPOEHUS.



Hoes yenocmmocmu. B COOTBETCTBUM C Hell KypC ABMAETCSH JIOTUYECKU
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenioB PU3NKK, BKIHOYAET Kak
BOMPOCbI KacCUYeCKom, TakK U COBPEMEHHOWN (PU3NKN.

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

Hoes eymanumapuzayuu. EE peannsaumsa npepnonaraeT MCMNo/b30BaHMe
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMIOrMYECKUMU NPob1emMamu.

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

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKU M TEXHOMOTUI, a TakKXe 06CYXAeHUs
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06paszoBaHNa ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHue NPeACTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (DM3NYECKOW Teopum, ponn yHAaMeHTa/IbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/IEHUAX O  MPUpoAe,  rpaHuMuax
MPYMEHNUMOCTN TEOPWUA, A1 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CUNCTeMHO-[esATeNIbHOCTHbIA NOAX04 B Kypce (M3VNKW peannsyeTcs npexnie
BCEro 3a CYET opraHu3aumm 3KCNepuMeHTaIbHON AeATeNbHOCTU 06y4vatoLnXCs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHUE CUCTEMbI
()pOHTa/IbHbIX KPaTKOBPEMEHHbIX 3KCMEPMMEHTOB W /1ab0paTOPHbIX Pabor,
KOTOpble B MporpaMme Mo (usnke o6beAHEHbI B OOLWMIA CMIUCOK YYEHUYECKNX
NpakTU4eckmx paboT. BblgeneHve B yKazaHHOM MepeyHe f1abopaTtopHbIX paborT,
MPOBOAMMbBIX AN KOHTPONAS W OUEHKM, OCYLLECTBMISETCA Yy4aCTHMUKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As M3 OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalWleHns KabuHeTa (m3nkn. Tlpu 3TOM 0bGecreymBaeTcsa  OBMafeHue
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE W3MEPEHMs, WCCNeaoBaHus
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YLEeNseTcAd PeLeHV0 PacYETHbIX U KavyeCTBEHHbIX
3aga4. [Mpyn 3TOM ANA pacyéTHbIX 3afay NPUOPUTETOM ABIAKOTCA 3afayn C SBHO
3afjaHHON P3NYECKON MOAENbHO, MO3BONAIOLLME NPUMEHATb U3YUEHHbIE 3aKOHbI U



3aKOHOMEPHOCTU KaK M3 OAHOro pasgena Kypca, Tak M WHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0OBACHEHME NPOTEKaHWA (U3NYECKUX SBNEHUA WM MPOLLECCOB B OKPYXKatOLLEN
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN AN CUTyauumn MpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecneyeHNo Yy4yebHOro npouecca 6a30BbIA 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 (PU3MKM JOMKHO ObITb
HeobXxoaMMoe flabopaTopHoe 060pyaoBaHWe [AN1F BbIMOMHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpamMme Mo (M3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTca B BUAE TemMaTUYeCKMX KOMMJIEKTOB U 0becrneynBaeTcs B pacyéTe
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcd. TemaTnyecKme KOMMIEKTbI
nabopatopHoro o06opyaoBaHUA [OO/HKHbI ObITb MOCTPOEHblI Ha KOMMJIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LMPPOBLIX 1a60paTopuiA.

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

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

e pasBuUTME MpPeLCTaBNEHNIA O HAyYHOM METOAe NO3HaHMA 1 (hopMmUpoBaHme
MCCnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SAB/IEHUSM;

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

o (opMupoBaHME YMEHWUA OODBACHATL ABMEHUA C  MCMO/b30BaHWEM
(M3MYECKNX 3HAHWNIA N Hay4YHbIX [10KA3aTe/bCTB;

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

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

npoLiecce U3y4eHns Kypca 3nKm Ha ypoBHE CpefHero obLero o6pasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMA 00  0OWMX  PU3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWuKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPeTUYEecKMe 3HaHus  Ans
OOBACHEHUS  (DM3NYECKMX ABMEHWMIA B Mpupode W AN MPUHATUS
MPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHON YKU3HU;

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3faHune hr3nyecKor Moaenu, aaekBaTHOM YCIOBUSAM 3aaun;

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

e OB/aJeHVNe MeTOofaMN CaMOCTOATENIbHOIO M1aHWPOBaHWUA U MPOBEAEHUS
(bM3MYECKMX IKCMEPUMEHTOB, aHa/M3a M MHTEeprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

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

Ha wn3syyeHve u3nkmn (6a30BbIi YPOBEHb) Ha YPOBHE CpeaHero o6LLero
obpasoBaHua 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, YYWUTe/b [AenaeT 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 MO3HAHWUA OKPYXKAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecce MNO3HaHWSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
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 AedaTeNlbHOCTUN 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 MPSAMOSIMHEAHOe [ABWXKeHMWe. [padumku
3aBMCUMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHMsi, 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 yacToTa obpalleHns. LIeHTpoCcTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA W NPAKTUYECKOe MNPUMEHEHWE: 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 ABvKeHWUA Tena, OPOLUEHHOr0 MOA YrIOM K TFOPU3OHTY K
FOPU30HTa/BHO.



13mepeHne yCKopeHNs CBOOOAHOI0 nafjeHus.

HanpasneHre CKOPOCTW NpU ABUXEHUM MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

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

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

W3yyeHune aBvXeHWs Tena, 6poLleHHOro roprusoHTasIbHO.

Tema 2. /lunamuka

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

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

3aKOH BCeMMpHOro TAroteHnsa. Cuna TaXKecTu. [lepsBas KocMUYecKas
CKOPOCTb.

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

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

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoNMOTHO TBEPAOrO Tena.

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

TexHU4YeckMe YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHWe Ccu/ TPEeHNA NMOKOA, KaUeHNS N CKOMTbXKEHWA.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBMCMMOCTM CU YNPYTrOCTU, BO3HUKAIOLWMX B MPYXUHE U
pe3rHOBOM 06pasLie, OT 1x AehopmMaun.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

ViMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuasibHbIX 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 YyNpyro
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, KOMEp,
MPY>KUHHbIA MUCTONET, ABUXXEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHne abCoMOTHO Heynpyroro ygapa € MoMOLLbHO [ABYX OA4WUHAKOBbIX
HUTAHbLIX MasATHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOMIOXKEHNA MOJIEKY/IIPHO-KUHETUYECKOI TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKyn. KonmyecTso BellecTsa. I'ocToAHHaa ABoragpo.

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



Mogeno wungeanbHoro rasa. OCHOBHOE  ypaBHEHME  MOJIEKY/APHO-
KWHETMYECKON Teopumn unpeanbHOro rasa. ABCONIOTHas TemnepaTypa Kak mepa
CpeAHer KWHETUYECKOW 3HEeprum TerniaoBOro [ABVKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BewlecTBa. [pagmyeckoe npefAcTaB/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, WTKOCTPUPYIOLLME YpaBHEHME COCTOSHUA WAealbHOro  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

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

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. Ocnosvl mepmoouHaMuKu

TepmognHammnyeckas cucteMa. BHYTPeHHsAs 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHusd. KonnyecTtso TensioTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tensionepegauw:
Ten/IoNPOBOAHOCTb, KOHBEKLMSA, U3NydYeHre. Y eNnbHas TensoéMKOCTb BELLECTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TEPMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3akoH TepMogMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNA 3Heprv B TEMOBbIX MawnHax. KoappuumueHT nonesHoro
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TENNO3HEPTETUKMN,



TexHU4YecKkne YCTPOWCTBA W MPaKTMYECKOe MNPUMEHEeHWe: [Buratefb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena Mpu COBePLUEHWM paboTbl: BblNET
NPo6bKM M3 OYTbINKM NOJ AEACTBMEM CXATOro 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.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHMe U KoHAeHcaums. cnapeHne n KuneHue. AGCOMOTHasA U
OTHOCUTE/IbHast BMaXXKHOCTb BO3fyxa. HacbIWweHHbIA nap. YaenbHasa TensoTa
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 nnasneHms. 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 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba BuAa  3MeKTPUYECKMX
3apAfoB. [pOBOAHUKW, AU3ANEKTPUKU W NOMYNPOBOAHUKM. 3aKOH COXpaHeHus
3NEeKTPUYECKOro 3apsaa.
B3aumogeiicTeme 3apanoB. 3akoH KynoHa. ToUeyHbld 3NeKTPUYECKnii 3apsa.
AnekTpuyeckoe nose. HanpsXEHHOCTb 3NEKTpUYeckoro nonda. [puHUmMn



CyNeprno3nuMmn 3NeKTPUYECKNX MOMe. JTIMHUN HanpPsHXKEHHOCTU 3NEKTPUYECKOrO
non4.

Pabota cun  anekTpocTaTMdeckoro nond.  lMoTeHuman.  Pa3HOCTb
noTeHUWaoB. HPOBO,U,HI/IKVI N  ON3INEKTPUKN B 3INEKTPOCTATUYECKOM T10/E.
[nanekTpryeckas NPOHMLAEMOCTb.

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

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOEe MPUMEHEHME: 3NEKTPOCKOMN,
3/1eKTPOMETP, 3NeKTpocTaTUYecKass 3alllMTa, 3a3em/ieHue  3M1eKTPonpubopos,
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 3NEKTPOCTATUYECKOM MOSE.

31'IeKTpOCTaTI/I‘—IeCKaF| 3anTa.

[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 pabonul

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.

ONeKTpnYecKoe COMPOTUBAEHME. Y[eNbHOe COMNPOTMB/IEHME BELLECTBA.
MocnenoBaTenbHOE, NapansieNibHoOe, CMeLLIaHHOE COeNHEHME NMPOBOAHMKOB.

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

3]'IeKTpO,CI|BI/I)KyLLI|aFI Ch/la N BHYTPEHHEE CONPOTUBIEHNE UCTOYHUKa TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

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

ONEKTPMYECKMI TOK B BaKyyMe. CBOINCTBA 3NEKTPOHHbIX MYyYKOB.

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

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



AnekTpnyeckMn TOK B rasax. CamoCTOATENbHbIA M HECAMOCTOSTE/IbHbIN
paspag. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1eKTPOOCBETUTE/bHbIE NPUBOPbLI, TEPMOMETP COMPOTUBIIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (HOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

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

CMellaHHoe CcoeanHeHMe NPOBOAHMKOB.

MpsmMoe M3MepeHMe 3MeKTPOABVKYLLEA cufbl. 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[HOCTOPOHHSAA NPOBOAMMOCTb Anoaa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

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

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nKmn 6a30Boro ypoBHsi B 10 Knacce OCYLLECTBAETCA C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SBIEHWE, Hay4yHbIA (hakT, runoTesa, (U3MYecKas Be/IMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpanKn U CBOMCTBA, TPUTOHOMETPUYECKME PYHKLUN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tensonepedayn, TeNI0BOe PaBHOBECKE),
3NIEKTPUYECKME ABMEHUS B XXUBOI NPUpose.

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



rasoB, 3NEKTPUYECKME CBOMCTBA METa/IOB, 3NEKTPONMTMYECKAs AMccoLmaLms,
ra/lbBaHUKa.

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

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MUMNyNbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, Naposast TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHONOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTENbHbIE NMPUBOPBI, Fa/IbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosvuum
MarHUTHbIX Mofieln. JIMHUN MarHUTHON WMHAYKUUKW. KapTuHa SIMHWIA MarHMTHOM
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHWMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT IpcTefa. B3avmogencTeme 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 BeEKTOpa MarHWTHOW
NHOYKUMW.  DNeKTPOABMXKYLLAA Ccuna WMHAYKUMK. 3aKOH  3/1IeKTPOMarHMTHON
NHAYKUMN Papages.

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

MNpaswuno JleHua.

VHOYKTUBHOCTL.  SBNeHWEe  CaMOMHAYKUWW.  ONeKTPOABMXKYLLaa  cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEeKTPOMAarHUTbI, 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 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

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

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKmne KonebaHmsi. MNepuod, 4YacToTa, amnauTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUMK. MaTeMaTUYecKnii MasiTHUK. YpaBHEHME FapMOHWYECKUX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaIONUs MeXay MexXaHUYeCKUmMu W
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWs
3Heprum B neasibHOM KonebaTe/lbHOM KOHTYpe.

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

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

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

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

Jlemoncmpayuu

WccnegoBaHve napameTpoB KonebaTenbHOM CUCTeMbl  (MPYXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHne 3aTyxatoLmx KonebaHWia.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabnofeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

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

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

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

VccnenoBaHve 3aBUCMMOCTU Mepuoga MasibiX KofebaHuid rpysa Ha HUTU OT
[JIVHbI HUTW 1 MaccChbl rpysa.

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

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W AJvHa BOAHbLI. [lonepeyHble M NPOAOSbHbIE  BOJIHbI.
NHTepdepeHUMsa 1 oudpakumna MexaHNYeCKNX BOSH.

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

ANEeKTPOMarHUTHbIE BOJIHbI. Y COBUA U3/TyYeHUS 3N1EKTPOMArHUTHbLIX BOJH.
B3anmHasa opueHTaums Bektopos E, B, V B aneKTpomarH1MTHoi BonHe. CBolCcTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

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

MpUHUMNBI PagnoCBA3N 1 TeneBuaeHus. Pagmnonokayms.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

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

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTM 3BYKa M BbICOTbl TOHa C amniuTygon W
4acTOTON KonebaHWiA.



WccnegoBaHne  CBOWMCTB  9/1EKTPOMArHUTHBIX ~ BOSIH:  OTPaXKEeHWe,
npenomeHne, Nonsapusaumns, andpakums, 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 MPeIoMIeHNs cBeTa. AGCONOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA Yron MoJIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTtosiHMe WM OMTUYecKas Cuna TOHKOWA NMH3bI. [MOCTpOeHWe M306paXeHUn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

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

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

Monapusalma ceeTta.

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

Jlemoncmpayuu

MpAMONIMHEAHOE pacnpoCTpaHeHWe, OTPaXKeHWe W MNpenoMieHne CcBeTa.
OnTryeckune NpubopsbI.

MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAaA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenn Mnkpockona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

[MonyyeHue crnekTpa ¢ MOMOLLbIO NMPU3MBbI.

MonyyeHne CrnekTpa ¢ NOMOLGH0 ANGPaKLNOHHON PELLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



13mepeHmne nokasaTens npenoM/IeHUs CTeKa.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreuuanbHOn Teopun OTHOCUTENbHOCTU: WHBAapUaHTHOCTb MOZAY/NA CKOPOCTM
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3aMefieHe BPeMEHN U COKpalleHue
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 NnaHKa CBA3N 3HEPrnmM POTOHA C ero YacTOTON. IHeprus
N UMMY/bC (POTOHA.

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

NasneHue ceeta. OnbIThl 1. H. /lebeaeBa.

XnMnyeckoe AelicTBme ceeTa.

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

Jlemoncmpayuu

PoTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

CeeToanog.

ConHeyHas batapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopia Mo paccesHMO d -4acTull.
MnaHeTapHasd Mogenb aTtoma. [loctynatbl Bopa. W3nydeHue u nornoLleHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
CrnekTpoB. CMeKTP 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 (CNeKTpoCcKon), nasep, KBaHTOBbLIN KOMMbIOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepUMeHTbl, [O0Ka3blBaloLMe CNOXHOCTb CTpoeHua fAgpa. OTKpbITUE
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnNpefeneHuW0  cocTaea
pagMoakTUBHOrO u3ny4veHms. CBoiWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITUE NPOTOHA M HeMTpoHa. HyknoHHas mogens sapa lMeliseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

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

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

AfepHble peakunn. [eneHne n cMHTE3 a4ep.

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

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAeNCTBUA. EAUHCTBO (DM3MUECKOW KapTUHBI MUpa.

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

Jlemoncmpayuu

CYETUMK NOHU3MPYIOLLMX YACTHLL.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpapusam).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pasBuUTUA acCTpOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUeHNe
aCTPOHOMUM.

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

ConHeyvHasa cuctema.

ConHue. ConHeyHaa aKTUMBHOCTb. WCTOUHMK 3Heprum ConHua W 3BE3fa,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrekTpasibHbIi Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NS 3BE3[ [/1aBHON MOCNef0BaTeIbHOCTN. BHYTpeHHee CTpoeHMme



3BE34. CoBpeMeHHble NPeLCTaBNEHUA O MPOUCXOXKAEHMM U 3BOOLMN ConHua n
3BE3[,. JTanbl XXM3HN 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.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/Ib30BaHNEM 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 WM acTPOHOMUM 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-HAaYUHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
BMONI0TUKN, XUMKK, TEorpatiumn 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, TPUrOHOMETPUYECKME
(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 NI1oCcKuxX uryp n o6bema Ten.

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

Xumus: CTPOEHNE aTOMOB W MOJSIEKY/, KPUCTa/IINYeCcKaa CTPYKTypa TBEPALIX
TeN, MeXaHu3Mbl 06pa3oBaHMsi KPUCT/UIMYECKOW PELUETKM, CMeKTpasibHbIi
aHanns.



leocpagpusi:  MarHUTHble NOMKOCA 3eMAN, 3a1eXM  MarHUTHbIX  PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3N1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABUraTeNib, UHAYKUMOHHAA nedyb, pajap, PaguonpuémHuK, Tenesusop,
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 CpefHero oo6uiero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX U MpPeaMeTHbIX 00pa30oBaTe/lbHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameta «PU3nKa» AOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 06y4YaloLLMXCA PYKOBOACTBOBATbLCH
chopMUPOBAHHON BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEX[EHWA, COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, paclUMpPeHnEe >XMU3HEHHOMO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HamnpaB/ieHWi
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb rPaXKAaHCKOM NO3MLMK 06YyHatoLEerocs Kak akTMBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAAMUMOHHBLIX  OOLLEYEeNIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [eSTeNIbHOCTb B MHTEpecax rpaxaaHCKoro
o6LlecTBa, y4aCTBOBaTb B CaMOynpaB/eHN B 06pa3oBaTe/IbHON opraHm3aunu;

YMEHME B3aMMO/eNCTBOBAaTb C COLMAIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX QYHKUMSMMN N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

cthopMMpPOBaAHHOCTb POCCUIACKOIA rpaXkaaHCKoW NOEHTUYHOCTH,
naTpuoTU3Ma;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUUYECKOr0 MOBEAEHNS;

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 MpogecCOHaIbHOW [AeATeNlbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM U TEXHUKOI, YMeHMe COBEPLLATL OCO3HaHHbIV BbIOOP
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMi0 1 caMo0bpa3oBaHMO B 06/1aCTH
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

CPOPMMPOBAHHOCTL  3KOIOMMYECKOWN  Ky/bTYpbl, 0OCO3HaHWe [106a/bHOro
XapakTepa 3K0N0rnmyeckmx npobnem;

MNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefie Ha OCHOBE
3HaHWA LieNeil yCTONYMBOrO Pa3BUTUA Ye/I0BeYEeCTBa;

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

7) HEHHOCTH HAYYHOTO MO3HAHUS:

ChOpMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKOI HAYKN;

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTb e€ BCECTOPOHHE;
onpependaTb Uenu AeATeNbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUU KX
[IOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTW W MNPOTUBOPEYMSs B pacCMaTpMBaEMbIX
(hM3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH peLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMERLLMXCS
MaTepPUaIbHBIX N HeMaTeEPUaIbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B 1€ATE/IbHOCTb, OLIEHNBATL COOTBETCTBME PEe3y/bTaToB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;
KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/MOBUSIX  peasibHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pa3BMBaTb KPeaTMBHOE MbILL/IEHME NPU PELLEHNN XKU3HEHHBIX MPO6IeM.
ba3oBble ncciienoBare/ibCKue AeiicTBUS.
BNafeTb Hay4yHOW TEPMWUHOMOMMENR, KOYEBLIMU MOHATUSMM M METoAamu
(h13nYeCKoin HayKu;



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

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

BbISIBNISITb  MPUYUHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLlueHUsi, HaxoAWUTb aprymeHTbl NS [0Ka3aTe/bCTBa
CBOMX YTBEPX/AEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

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

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 0Opa3oBaTe/lbHON
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

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

YMETb UHTErPMPOBaTh 3HaHUA U3 pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLEHNS;

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

BNafeTb HaBblKaMW MOMYYEHUSI MHGOPMALMKA (PU3NUECKOTO COAEPXKaHUS U3
MCTOYHUKOB pPasHbIX TWUMOB, CaMOCTOATE/IbHO OCYLUECTBASATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoNb3oBaTb  CPeAcTBa  MHMOPMALMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOMOMNA B PELUEHUN KOTHUTMBHbBIX, KOMMYHUKATUBHbIX WU OpraHmn3auuoHHbIX
3afja4 C Co6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHUKM 6e30rmacHOCTH,
FUTVEHbl,  PECYPCOCOEPEXEHNs, MPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWs B Pas3/MYHbIX (opMaTtax 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 MNPEeAMNOCbINKA  KOHMAMKTHBLIX  CUTyauuin U cmsryatb
KOH(NKTBI;

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

MOHMMaTb M UCMOMb30BaTb MPENUMYLLLECTBA KOMaHAHON WM WMHAVBUAYa/IbHOW
paboThl;

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

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

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

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

OCYLLECTBNSATb  MO3UTUBHOE CTpPaTernyeckoe MoBeAeHNE B  Pa3/INYHbIX
CUTYyaUusX, NPOSIBNATL TBOPUECTBO U BOOOPaXKeHWE, ObITb MHALMATUBHLIM.,

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

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

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

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLUMpsATb paMKM y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX NPEANOUTEHNIA;

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

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

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

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

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

BNafeTb  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 MPUHUMATL PELUEHUS MO KX
CHVKEHWIO;

NPYHUMaTb MOTMBbLI WM aprymeHTbl ApYrux Mpu aHaiu3e pesynbTaToB
[eATeNbHOCTY;

MPUHMMATL Cebsl, MOHMMasA CBOW HelOCTaTKM U JOCTOMHCTBA;

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

Mpy3HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OLLUNOKK.

B npouecce AOCTMXEHUSA NMYHOCTHBIX Pe3y/ibTaTOB OCBOEHWUS MPOrpaMMbl
No (u3MKe A9 YPOBHA CpeAHero o6Liero o6pas3oBaHWs Yy 06yvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLmii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BKNHOYALOLLEero crnoco6bHOCTb MNOHMMAaTL CBOE 3MOLMOHaIbHOE
COCTOSIHME, BUAETb HarnpaB/ieHNs Pa3BUTNA COBCTBEHHOWN 3MOLMOHANIbHOW Cepbl,
ObITb YBEPEHHBIM B Ce6E;

CaMOperyMpoBaHuns, BK/IHOYAIOLLEr0 CaMOKOHTPO/b, YMeHWe MNpPUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOGHOCTb  afanTUpoBaThCA K
3MOLMOHaNbHbIM U3MEHEHUAM W NPOSBAATb TMOKOCTb, ObITb OTKPbLITbIM HOBOMY;

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

aMMaTnK, BK/IKOYatoLLel CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYTMX, Y4uTbiBaTb €ro nNpyv OCYLLECTBNEHUM O0OLEeHWs, CMNoCOBHOCTb 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 06y4yeHns B 10 kiaacce NpegMeTHble 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/OM WA, B NPaKTUYECKON AeATeNbHOCTM MHOAEN;

YUMTbIBaTb [PaHuUbl MNPUMEHEHWUS W3YYEHHbIX (QU3NYECKUX MOIENEN:
MaTepuasibHas TOYKa, MHepUMasibHas cucTeMa oTcHéTa, abCoMOTHO TBEPLOE TENoO,
naeanbHblid ra3, MOAENM CTPOEHUS ra30B, XXUAKOCTEN W TBEPAbIX Tesl, TOYEUHbIN
3NEKTPMYECKMNIA 3apaf, NP peLLeHnn Ppr3nyecknx 3atay;



pacno3Haeatb (m3myeckue ABneHNA (NMPOLECChb) N 0OBACHATL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUU CTPOEHUS BeLLecTBa U
3NEeKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWKEHWe, CBOOOAHOe MafeHuWe Ten, ABWKEHWEe MO OKPY>XHOCTW, WHepuums,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tesl, U3MeHeHVe 06bEMa Te/l NpY HarpeBaHUK (OXNaxaeHUn), Ten10Boe
paBHOBECKE, MCMapeHue, KOHAeHcauuMs, MnaaBfeHne, KpucTannsaums, KuneHue,
BIAXKHOCTb BO34YyXa, NOBbILLEHWNEe [aB/IeHWs ra3a npu ero HarpesaHum B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NIeKTpM3aLUma Tes, B3aMMOenCcTBue 3apaoB;

OMUCbIBaTb MeXaHMYecKoe [ABWXeHWe, UCMoMb3yd (U3NYECKMe BeSIMUNHBI:
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tena, CUna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpW OMWCaHUW NPaBWU/IbHO TPaKTOBAaTb
(PM3MYECKNA CMbIC/T UCMOSb3YeMbIX BEMMUYMH, UX 0603HAYeHUs W edVHMUUPbI,
Haxo4uTb POPMYyNbl, CBA3bIBAKOLME AAHHYIO (DM3NYECKYHO BEIMYUHY C ApYryMu
Be/IMYMHAMN;

ONUCbIBaTb M3YyYeHHble Ter/oBble CBOWCTBA Ten W TensjoBble SB/EHUS,
NCMonb3ys (U3MYecKne BeNNYUHBLL [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHeTUYecKas 3Heprus XaoTUYeCKOro ABWXKEHUSA MOMeKys, CpefHeKBagpaTuyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEM/IOTbl, BHYTPEHHSS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro AeWCTBUA TensioBOro [Asurarens; mnpuv  OnucaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BENUYUH, WX
0603HayYeHNs W  eauHWUbI, HaXOAWUTb (POPMY/bl, CBA3bIBAOLLME  [JaHHYHO
(PM3NYECKYHO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHns (NpoLecchl), NCNob3ya (U3MYECKMe BeNIMUMHbI: SNEKTPUYECKUIA 3apsf,
3NIEKTPUYECKOE MOJie, HANPSHXKEHHOCTL MO/, NOTEHUMa, Pa3HOCTb MOTEHLMAOB;
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/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCNOMb3ya (PU3NYECKUE
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 11 3akoHbl HbOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MPUHUMN CyneprnosvumMm Ccun, MPUHUMN paBHOMpPaBUA MHepPUMaIbHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KUHETUYECKYIO TEOpWMH0 CTPOEHMA BELLECTBa, rasoBble
3aKOHbI, CBSI3b CpefHeil KMHETUYECKON SHEPrMN TEMIOBOrO ABVKEHWUA MOMEKYN C
abCoO/MOTHOM TeMnepaTypoi, NepBbIl 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NIEKTPMYECKOro 3apsafa, 3akoH KyfoHa, npuv 3TOM pasnnyatb C/IOBECHYHO



(hopmMynMPOBKY 3aKOHa, ero MaTemMaTU4eckoe BblpaXKeHWe W YCnoBus (rpaHuLbl,
06nacTu) NPUMEHUMOCTU;

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

BbINO/HATL  3KCMEPUMEHTbI MO WCCNEA0BaHUIO (U3NYECKMX SBNEHWUIA ©
MPOLECCOB C WCMO/b30BaHWEM MPAMbIX WM KOCBEHHbLIX W3MEPEHWI, Npu 3TOM
(hopMmynupoBaTtb npobnemy/3agadyy W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPefioKeHHOro 060py[oBaHUs, MPOBOAWUTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE U3MEPEHUS (IU3NYECKUX BETMYUH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHWS U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

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

cobntogate npasuia 6e3onacHoro Tpyda npv NpoBeAeHUN UccnefoBaHnin B
pamkKax y4ebGHOro 3KCrnepuvMeHTa, Y4ebHO-MUCCefoBaTENIbCKON W MPOEKTHOW
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
0bopy10BaHus;

pelaTtb pacyéTHble 3afaun C SBHO 3afaHHON (U3NYECKOn MOZENbIO,
MCNonb3ys (U3nMYeckme 3aKOHbI M NPUHLMMNbLI, Ha OCHOBE aHaIM3a YCI0BUSA 3a4a4uu
BblOMpaTb (M3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (HOPMYIIbI,
Heo6XoAuMble ANS eé pelueHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb Ka4yeCTBEHHbIe 3a/layuu: BbICTPamBaTb JI0rMYeCK/ HENMPOTUBOPEUNBYHO
LIeNoYKY pPacCy>KAeHWn C ONOpPOoN Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hmsnyeckmne SBNEHUS;

MCNonb3oBaTb  MPW  PeLleHun  Y4yebHbIX  3aga4y  COBPEMEHHbIE
NHOPMALMOHHbIE TEXHOMOMMKN AN MOUCKa, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N NpeAcTaBneHns y4ebHOM 1 HayYHO-NONYNSAPHON MHGopMaLun, Nony4YeHHOR 13
PasINYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

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

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (M3MKE B MOBCEAHEBHOM XKM3HW
Ana obecneyeHns 6e30MacHOCTM Npu 06palleHnmn ¢ nprubopammn N TeEXHUYECKUMU



YCTPONCTBaMK, A/t COXPaHEHUs 3[40pOBbS M COONHOAEHUS HOPM 3KO/I0MMYECKOro
MOBeAEHUNSA B OKPY>KatoLLelt cpese;

paboTaTb B rpynne C BbINO/HEHNEM pPa3/fIMUHbIX COUMa/bHbIX PONeN,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1a/, K&XKA0ro M3 YYaCTHUKOB rpynnbl B peLeHne paccMaTprBaeMori Npo6emsl.

K KoHuy 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 Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/OMMI, B MPaKTUYECKON AeATeNIbHOCTU NHOAEN, LeNOCTHOCTb U eAMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb paHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsif, NyY CBeTa, TOYEYHbIA UCTOUHUK CBETa, AepHas
MOfe/lb aToMa, HYK/NOHHas MOAeNb aTOMHOMO sfpa npu pelueHnn r3nyYecKmnx
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, B3aMMOLEenCTBume
MarHWTOB, 93MEeKTPOMAarHuTHast WHAYKUMS, AEACTBME MarHUTHOrO MoNs  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEeKTPOMarHUTHbIE KONnebaHus K
BOJIHbI, MPSAAMOSIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesoOM/IEHNE,
NHTep(epeHUns, AugpakumMs W nonspusaums  CBeTa, AMCNEepcUs  CBETa,
(hoTo3NeKTpMYECKNIA apdeKT (hoToaPdEKT), CBETOBOE AaBNEHME, BOSHUKHOBEHNME
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, €eCTeCTBeHHas W WMCKYCCTBEeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
ONTUYECKMEe,  INEKTPUYECKYID  MPOBOAMMOCTb  Pas/MyHbIX  cped)
3NIEKTPOMAarHUTHble ABMEHNA (NPOLECChl), MCMONb3ysa (U3NYECKNE BENNYUHDI:
ANEeKTPUYECKNIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NeKTpuyeckoe
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, 3apsf W cuia TOKa B npouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBLIX KONebaHuil, (POKYCHOE pacCcTOsiHUE U
ONTUYeCKas cuna MNH3bI, NPU ONUCAHUW MNPaBU/IbHO TPaKTOBaTb (DM3NYECKMIA
CMbIC/T WCMO/b3YEMbIX BE/IMYMH, WX O0603HAYeHWA W eAuMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  [OAHHYIO  (PU3NYECKYHD BEMUMHY C  APYrumu
BEIMYMHAMU;



OMUCbIBaTb WM3yYeHHble KBAHTOBble SABMIEHUA W MPOLECChbl, WCMOMb3ys
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/MIEKTPOMArHUTHLIX BOJSIH, [A/IMHA BOJHbI U
4acTOoTa CBETa, IHEPr1a 1 MMNybC POTOHA, NePUO nonypacnasa, 3Heprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, MX 0603HAYEHUS U eAVMHULbI, YKa3blBaTb (HOPMYIbI,
CBA3bIBAIOLLME AaHHYI0 (IM3MYECKYH) BENMYMHY C  APYrMMK  BEMYUMHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3pPoBaTh (PU3MYECKMe NPOLIECCHI U ABMEHWUSA, UCMONb3YSA (unsnyeckune
3aKOHbI M NPUHUMNbI: 3aKOH OMa, 3aKOHbI MOC1e0BaTe/lbHOro 1 napasnenbHoro
COeIMHEHNS MPOBOAHMKOB, 3aKOH JKoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUWW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpPaHEHUS CBeTa, 3aKOHbl OTPaXKeHWs
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHMsi 3Heprum, 3aKOH COXpaHeHWUs WUMMynbca, 3aKOH COXpaHeHWs
3/IEKTPUYECKOTO 3apsifa, 3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynatsl bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHUMOCTH;

onpeaensTb Hanpas/eHNe BEKTOPa UHAYKLMN MarHUTHOMO NoOS NPOBOAHUKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

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

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C MCMOMb30BaHWEM MPAMbIX WM KOCBEHHbIX W3MEPEHWIA: MpU 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (PU3NYECKNX BEMYUH, NPU
3TOM BbIOMpaTb ONTUMa/IbHbIA CNOCOO6 W3MEPEHWUS M UCMO/b30BaTb WM3BECTHbIE
MeTO/bl OLEHKW MOrpeLLHOCTeN U3MEPEHNIA;

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

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
paMmKax Y4eOGHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB U nabopaTopHOro
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 PU3NYECKME BEIMUMHBI U OPMY/Ib,
Heob6Xxo4uMble ANS eé peLUeHWs, NPOBOAWTbL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIeNOYKY pPacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(msnyeckmne SBIEHUS;

MCNoNb3oBaTb  MPW  PEeleHUn  Y4yebHbIX  3a4a4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N NnpeacTaBfeHNs y4ebHOM N Hay4yHO-MONYNAPHOM UH(OPMaLMK, MOTYHEHHON K3
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMyYaeMyto UHPOPMALUIO;

00bACHATb MPUHUMMBLI  JEACTBMS  MalUWH, MNPUOOPOB U  TEXHUYECKMX
YCTPOWCTB, pa3nmyaTth YCNoBMs MX 6€30NacHOro MUCMo/b30BaHWSt B NOBCEAHEBHOM
XN3HW;

MPVBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTME HayKu, B OODBACHEHME MPOLIECCOB OKPYXKAMOLIEro Mupa, B pas3BuUTUE
TEXHWKN N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, AJ19 COXPAHEHUA 3[40POBbA M COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBeLEeHNSA B OKPY>XKatoLLeli cpese;

paboTaTb B rpynne C BbINO/MHEHNEM Pa3IMYHbIX COLMaNbHbIX POSeN,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEeHNBATb
BK/1aJ, K&XKA0ro M3 YY4aCTHUKOB rpynnbl B peLleHne paccMaTpuBaeMoii Npobiembl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 Kukemarnia > . https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bbubnuoteka LIOK

das3oBble nepexoapl

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



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

Toro no pasgeny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

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



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 5 1 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 2 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

1 4 1
3 OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW ONTUKWK
Snewme aHTOBON 0 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 bubnunoteka LIOK



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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 E::SQE&T::;&OU/}; £41007¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouge 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
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrunyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

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

OKpY>KatoLLero Mmpa
Po/lb 1 MECTO (DM3MKM B

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

3 BxofHast KOHTpO/bHas paboTa 1 1
MexaHn4ecKoe ABMXEHME.

4 OTHOCUTENIBHOCTH MEXaHNYECKOro 1 bubnnoteka LIOK
[BXKeHuA. [NepemeLLeHme, CKOpPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

5 PaBHOMEpPHOE NPSIMOIMHEHOE 1 Bbubnuoteka LIOK
[BWXeHne https://m.edso0.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMOJIMHEHO. 1 bubnunoteka LIOK
[BKeHne https://m.edsoo.ru/ff0c372e

7 CB060fHOe NnafieHne. Y CKopeHwue 1 bubnunoteka LIOK
cBOOOAHOI0 NageHuns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

P A o bubnunoteka LLOK

8 [B1XeHne maTtepnasibHON TOUKU MO 1

OKPY>KHOCTY

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MpuHUMN oTHOCUTENBHOCTK ["anunes.

Bubnunoteka LLOK

9 WHepumanbHble CUCTEMbI OTCYeTa.
le.v https://m.edsoo.ru/ff0c3be8
MepBbIn 3aKOH HbIOTOHA
Macca Tena. Cuna. MNpuHumn
10 cynepnosnuuy cun BpTO L(;VI 3aKOH bubnuoreka LIOK
ynep 4 ' P o https://m.edsoo.ru/ffOc3be8
HbloTOHa 419 MaTepuaibHOM TOUKM

1 TpeTnia 3aKoH HbOTOHa ANs Bubnuoteka LIOK
MaTepuasibHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHOro TaroteHns. Cuna

12 TAXKeCTU. [epBas KOCMUYecKas Bubnmoteka LIOK

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

13 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoathuLMEHT TpeHuS.

14 Cvna cgn OTMBnefmq; rth n BI/I)?(eHI/II/I bubnmoteka LIOK

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

15 ABUXXEHMe abCcoNoTHO TBEPAOro Tena. Bbubnuoteka LIOK
MoOMEeHT cunbl. [11e4o cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tena
IMnynbC MaTepuanbHOR TOUKM,

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

17 KnHeTnyeckas aHeprus marepuanbHOn bubnunoteka LIOK

TOYKW. Teopema 06 N3MEHEHUN
KWHETNYECKOI 3Heprumn

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

20

MMoTeHUnanbHasa aHeprus.
MoTeHUManbLHas a3Heprua ynpyro
AethopMUPOBaHHOM MPYXXMHBI.
MoTeHuuanbHasa aHeprus Tenia B61mnsn
MOBEePXHOCTU 3eM/u

MoTeHUManbHbIe 1 HEMOTeHUMANbHbIe
cunbl. CBsi3b PaboThl
HEeNoTEeHLMANbHbIX CUN C U3MEHEHVEM
MeXaHNYeCKOI SHepruv CUCTEMbI TeN.
3aKOH COXpaHeHUst MeXaHUYEeCKo
3HEprum

PelleHKe 3aa4 Ha 3aKOHbI
COXpaHEHNA.

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

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

21

KoHTponbHas paboTa rno Teme
«KnHemaTunka. JuHamuKka. 3aKoHb!
COXPaHeHUs B MEXaHWNKe»

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

22

23

24

OCHOBHbI€E NOMOXKEHUS MONEKYNAPHO-
KWHETNYECKOon Teopumn. BpoyHOBCKOe
ABvxkeHve. Ondpysns

XapakTep ABMKEHUNS U
B3aMMOAENCTBMS YacTuLL BELLIECTBA.
Mogenu CTpoeHUs ra3oB, XNAKOCTel
N TBEPABIX TEN

Macca monekyn. Konm4yectso
BelllecTBa. NocToAHHaa ABoragpo

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

25

Tennosoe paBHOBecKe. TemnepaTypa
N eé nsmepeHue. LLikana Temnepatyp
Llenscusa



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

NpeanbHbIli raz3 B MKT. OcHOBHOe

Bubnunoteka LLOK

26 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
Ab6contoTHas TeMneparypa Kak Mepa
97 CpefHen KNHETUYECKOW SHeprum Bubnuoteka LIOK
ABVXXEHNA MONeKyn. YpaBHeHME https://m.edsoo.ru/ffOc511e
MeHgeneeBa-KnaneipoHa
28 3aKoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHas paboTa
29 "OKcneprMMeHTa/IbHaa NpPoBepKa
3akoHa l"ein-JTroccaka™
3onpoLiecchl B neanbHOM rase u nx bnbnmoteka LLOK
30
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TepMOANHAMNYECKOIN CUCTEMBI U
31 Cnoco6bl eé n3meHeHUs. Konmyectso Bbubnuoteka LIOK
TennoTbl 1 pabota. BHYyTpeHHAA https://m.edso0.ru/ff0c5952
3Heprus 04HOaTOMHOI0 MAea/lbHOro
rasa
bnbnuoteka LLOK
32 Bib! Tennonepesa‘ https://m.edsoo.ru/ff0c5c36
Y penbHas TenaoéMKOCTb BeLLecTBa.
33 Kgﬂl/llJECTBO TennoTbI Npu : Bubnmoreka LIOK
. https://m.edsoo.ru/ff0c5¢36
Tensonepegaye. AgmabaTtHblii npoLecc
34 MepBbIil 3aKOH TEPMOANHAMUKN 1 €ro Bubnuoteka LIOK
NPUMEHEHNE K N30MpoLieccam https://m.edsoo.ru/ffOc5efc
HeobpaTMocTb l‘lpou,eccos B BuGnvoTeka LIOK
35 npupoge. BTopon 3akoH

TEPMOAVMHAMUKM

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

MpuHumn geictems n KM tennosoi

Bubnunoteka LLOK

36 MaLLWHbI https://m.edsoo.ru/ff0c600a

37 Likn KapHo n ero KA,

38 3Konorunyeckme npobnembl
TEnI03HEPreTnKN
O6o6LatoLmMin ypok «MonekynsipHas Bubnuoteka LIOK

39
(pn3mnka. OCHOBbI TEPMOANHAMUKN https://m.edsoo0.ru/ff0c6938
KoHTponbHas paboTa rno Teme

40 «MonekynapHas u3rka. OCHOBbI bubnnoreka LIOK

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

41 Mapoobpa3oBaHme 1 KOHAeHcauus. bubnnoreka LIOK
VcnapeHue v KnneHune https://m.edsoo.ru/ff0c63b6
ABCONOTHAsA 1 OTHOCUTE/IbHAA

42 BI@XKHOCTb BO3AyXa. HacbILWeHHbI bubnmoreka LIOK

' https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctainnyeckue u

43 amopgHble Tena. AHU30TpoNuA bubnnoteka LIOK
CBOICTB KpucTannos. Xugkue https://m.edso0.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasbl
[MnaBneHve n KpuctTannsaums.

44 Y penobHasa TEI'IJ'IF;Ta HﬂaBﬂeI:I/IFI bubnuoreka LIOK

A ' https://m.edsoo.ru/ff0c6708
Cybnumauus
bubnunoteka LLOK

45 ¥paBHEHIe TeN/IoBoro bananca https://m.edso0.ru/ff0c6820
AneKTpuzaumsa Ten. ANeKTPUYECKUin

46 3apag. [ga B1aa aneKTpUYeCcKmx bubnmoreka LIOK

PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsaaos

47 [MpOBOAHNKMK, ANINEKTPUKN U Bubnnoteka LIOK



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
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MonynpPOBOAHMKN. 3aKOH COXpaHeHMs
3NEKTPUYECKOro 3apsga

https://m.edsoo.ru/ffOc6bcc

B3anmopeicTaue 3apsaLoB. 3aKOH

bubnunoteka LIOK

48 KynoHa. TOYeUHbIA 31eKTPUYECKIIA
y P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa»éHHOCTb 31eKTpUYecKoro
49 nond. MpuHUmn cynepnosnunmn Bubnuoteka LIOK
ANEKTPUYECKUX NONeR. JIMHUK https://m.edsoo.ru/ff0c6df2
HanpsAXXEHHOCTK
PaboTa Ccu/1 3NeKTPOCTaTUYeCKOro
50 nongd. NoteHyunan. PasHocTb bubnmoteka LIOK
' Hvan. https://m.edsoo.ru/ff0c6f00
noTeHLmManos
[MPOBOAHMKM N AN3NEKTPUKMK B
51 3nzKT '?')CTaTVIl-Iep(':KOM norj)1e bubnmoteka LIOK
P ' https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPOHULEAEMOCTb
iy bubnunoteka LIOK
52 ONeKTPoEMKOCTb. KoHeHcaTo
P A P https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTb MI0CKOro
53 KOHAeHcaTopa. QHepruns 3apsXXKeHHoro bubnmoreka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJAeHcaTopa
54 PelueHwne 3agay no teme
DNeKTPOEMKOCTb KOHAeHcaTopa"
MpyHUMN AENCTBUS N NPUMEHEHWE
KOHJEeHCaTopoB, KOMMPOBa/IbHOIO
55 annapara, CTPyMHOro npuHTepa.
DnekTpocTaTnyeckas 3awmTa.
3asemsieHne 3n1eKTponprbopos
56 DNEKTPUYECKMIA TOK, YCIOBUS €ro



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CyLLecTBOBaHMS. MOCTOAHHbIN TOK.
Cwuna Toka. Hanps»xeHue.
ConpoTtmeneHwue. 3akoH Oma gna
y4acTka Lenm

57

MocnesfoBaTenbHOE, NapansieNibHoe,
CMeLLaHHOe CoeiHeHe
NPOBOAHMKOB. JlabopaTopHasn paboTa
«[locnefoBaTenbHOE ¥ NapannenbHoe
coefjHeHVe MPOBOAHNKOB»

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

58

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOrO
TOKa. 3aKoH [xoyna-JleHua

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

59

60

61

3akoH Oma A1 NOMHOM (3aMKHYTO)
3NeKTpUYecKon Lenun. KopoTtkoe
3aMblKaHue.

ANeKTPOHHast NPOBOAUMOCTb TBEP/bIX
MeTannoB. 3aBUCUMOCTb
COMPOTVBNEHUS METANOB OT
TemnepaTypbl. CBEPXNPOBOAVMMOCTb

DNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3N1EKTPOHHBIX MYYKOB

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

62

MonynpoBOAHMKM, X COBCTBEHHAS U

npumMecHas NpoBoAMMOCTb. CBOICTBa
p—n-nepexoga. MonynpoBoAHNKOBbIE
npuoopsI

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c84ae

63

DNEeKTPMYECKMIA TOK B pacTBOpax U
pacnsiaBax 3/1eKTPO/INTOB.
ANeKTpoNnTUYeCKaa guccoumanms.
DNeKTponns

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKINIA TOK B rasax.
CaMOCTOATE/bHBbINA 1

Bubnuoteka LIOK

64 < 1
HecamoCToATEebHbIW paspas. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
KoHTponbHas paboTta rno Teme
«QneKTpocTaTnka. MocToAHHbIA Bubnuoteka LIOK
65 o 1
3NEKTPUYECKUN TOK. TOKN B https://m.edsoo.ru/ff0c8a8a
pasnnYHbIX cpefax»
AneKTpnyeckme npmubopsbI 1
YCTPOWCTBA U UX NPaKTUYECKOe bubnnoreka LIOK
66 1
npuMeHeHue. MNMpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30nacHoOCTH
bnbnmoteka LLOK
o7 VITorosas KoHTPonbHas pacora 1 https://m.edsoo.ru/ff0c8c56
o bubnunoteka LIOK
68 Pe3epBHbIV YPOK. SNEKTpoAMHaMMKa 1 https://m.edsoo.ru/ffoc88be
OBLEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME



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

11 KJIACC

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

[MOCTOSAAHHbIE MarHUTbI U X

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

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

Bubnmnoteka LLOK

3 BX0pHas KoHTpO/IbHaA paboTa L . https://m.edsoo.ru/ff0c98fe

4 [elicTBre MarHUTHOro Mons Ha 1 Bubnnoteka LLOK
NPOBOAHUK ¢ ToKOM. Crna Amnepa. https://m.edsoo.ru/ff0c9acO
[elicTBre MarHUTHOrO Mons Ha

5 LBUKYLLYHOCA 3apSXEHHYIO YacTuLy. 1 Bubnnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
AneKTpoMarHuTHasa UHAYKUmMA. MNoToK

6 BEKTOpa MarHMTHON nHaykummn. 94C 1
NHAYKLUUW. 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUMK Papaes
JabopaTopHas paboTa BuGnMoTexa LIOK

7 «liccnefoBaHve ABNeHNA 1 1

3M1EKTPOMarHUTHOM MHAYKLMW»

https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

VIHOYKTUBHOCTb. HABMeHne
caMonHAyKuumn. 34C camoMHAYKLMW.
3Heprusa MarHUTHOro Nonsa KaTyLIKKY C
TOKOM. Q/IEKTPOMarHMTHOE none

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

TexHUYeCKMe YCTPONCTBA U UX
MPUMeHeHMe: NOCTOSIHHbIE MarHNTbI,
3NEKTPOMArHMTbl, 3NEKTPOABUraTeNb,
YCKOPUTENN 3/1EMEHTAPHbIX YaCTuLL,
VHAYKLUMOHHas Neyb

10

O6o6LaroLmin ypok «MarHmTHoe
nose. 3NeKTPoOMarHUTHas MHAYKLMSA»

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

11

12

13

14

15

KoHTponbHas paboTa rno teme
«MarHuTHoe norne.
ANeKTpOMarHUTHasa UHAYKLMA»

CB060OAHblE MEXaHUYeCKme
KonebaHus. MapMoHMYecKme
KonebaHus. Y paBHeHuWe
rapMOHUYECKMX KonebaHWiA.
NpeBpaLyeHne aHeprum

JNabopaTopHas paboTta «OnpeaeneHue
YCKOPEHUs CBO6OAHOI0 NageHns npu
MOMOLLM MasTHUKa»

Kone6atenbHblil KOHTYP. CBOGOAHbLIE
3MeKTPOMarH1THbIE KonebaHus B
naeanbHOM KonebaTeslbHOM KOHTYpE.
AHaNorna Mexxay MexaHu4ecKumm n
3NEeKTPOMAarHMTHbIMK KonebaHMs M

®dopmyna TomcoHa. 3aKoH
COXPaHeHWs 3Heprumn B naeansHOM

bubnmnoteka LLOK
https://m.edsoo.ru/ffOcad58

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcaf06

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcb820

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



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
https://m.edsoo.ru/ff0cb9c4

Konebate/lbHOM KOHTYpe

16

MpeacTaBneHmne 0 3aTyXatoLmx
KonebaHusX. BbIHYXeHHbIe
MeXaHuyecKue KonebaHus. Pe3oHaHc.
BbIHY>XeHHbIE 3/1EKTPOMarHUTHbIE
KonebaHus

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cbb86

17

MepeMeHHbI TOK. CUHYcOMAaNbHbI
nepemMeHHbI TOK. MOLLHOCTb
NnepeMeHHOro Toka. AMNINTYLHOE U
[eVCTBYHOLLIEE 3HAYEHME CUJTbl TOKA U
HanpsXeHuns

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

18

19

20

21

22

TpaHcgopmatop. Mpon3BoacTBo,
nepegaya n noTpebneHune
3NEKTPUYECKON SHeprum

YCTpOIACTBO M NPaKTUYeCKoe
MPYMEHEHVE 3M1IEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro ToKa,
NNHWIA 3neKTponepeaay

3K0M0rnyeckme puckmn npu
MPON3BOACTBE 3NEKTPOIHEPTUN.
KynbTypa ncnonb3oBaHns
3NEKTPO3HEPrmn B NOBCEAHEBHON
XXN3HW

MexaH14ecKume BOMHbI, YC/OBUS
pacnpocTpaHeHus. Meprog. CKopoCTb
PaCNpOCTPaHEHNA 1 A7IMHA BOSHBI.
MonepeyHble U NPO/O0/bHbIE BO/HbI

3BYK. CKOpOCTb 3BYKa. [ pOMKOCTb
3BYyKa. BbicoTa ToHa. Tembp 3ByKa

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcca54

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



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

SJ'IEKTDOMaFHI/ITHbIe BOJIHbI, X

23 CBOWCTBa U cKOpOCTb. LLikana bubnworeia LIOK
P ' https://m.edsoo.ru/ffOccfe0
3/1IEKTPOMArHUTHbIX BOJH
MprHUMNbI paanocBa3n 1
24 TenesuaeHus. Pa3Butue cpeacTs
cBA3n. Pagnonokauus
o5 KoHTposnbHas pabota «KonebaHus un Bubnnoteka LLOK
BOJTHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONMHENHOe pacnpocTpaHeHye
26 cBeTa B OHOPOAHOW cpefe. Bubnnoteka LLOK
TouYeyHbI UCTOYHMK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxxeHne cBeTa. 3aKOHbI
27 OTpaxeHua cBeTa. ocTpoeHme bubmmoreka LIOK
P . P https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B MI0CKOM 3epKasie
NpenomneHwue ceeTa. NonHoe
08 BHYTPeHHee oTpaxKeHue. MNpeaenbHblii Bubnnoteka LLOK
YroJ/ NONHOro BHYTPEHHero https://m.edsoo.ru/ff0cd7f6
OTpakeHus
29 NabopaTopHas paboTa «3mepeHne Bubnnoteka LLOK
nokasaresna NpeloMIEHNA CTeKNa» https://m.edsoo.ru/ff0cd67a
JInH3bI. MOCTPOEHME N306paXKEHNI B
30 NnH3e. ®opmysa TOHKON NNH3bI bubnuoreka LIOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
YBeNMyeHne NNH3bI
JlabopaTopHas pab6oTa
31 «ccnegoBaHne CBOMCTB
N306paXKEHNI B IMH3aX»
32 [ncnepcus ceeta. CNoxXHbIA cocTaB



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
https://m.edsoo.ru/ff0cdd1e

6enoro ceeta. LiBeT.

NHTephepeHLms cBeTa. Qugpakums Bubnnoteka LLOK
33 i}
ceeta. AnpakunoHHasa peLléTka https://m.edsoo.ru/ff0ced22
[MonepeyHOCTb CBETOBbLIX BOJH. Bubnmoteka LLOK
34
Monapu3saumsa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuryeckune NpMGOpPLI N YCTPOICTBA 1
yCnoBusa nx 6e30macHoro NpUMeHeHUs
["paHnLbl NPUMEHUMOCTH
Klaccuyeckor MmexaHuKu. MocTtynarbl Bubnnoteka LLOK
36 o
cneyymanbHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTM
OTHOCUTENBHOCTL OHOBPEMEHHOCTMU.
37 3ame[ieH/e BpeMEHN 1 COKpaLLeHne bubmuoreka LIOK
A P patly https://m.edsoo.ru/ffOcfa42
LNIHbI
SHeprus v UMNynbC PensaTUBUCTCKONM
38 l—IaCTFI)/I bl CBFISbyMaC(E)bI C 3Heprven un bubmmoreka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. SHeprus Nokos
KoHTposbHas paboTta «OnTuka.
39 OCHOBBbI crieLmanbHo Teopum bubmmoreka LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTE/IbHOCTU»
40 ®oToHbI. Popmyna MNnaHka. SHeprus Bubnnoteka LLOK
1 UMMY/bC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITVE U UCCefoBaHNe BuGnMoTexa LIOK
4 (poToddpeKTa. OnbiTel A. T https://m.edsoo.ru/ffOcffc4
CronetoBa
3akoHbI hoToaphekTa. YpaBHeHMe
42 AiHWTeNnHa ans goToadheKTa. bubnmotexa LIOK

«KpacHas rpaHuua» oTtoagpekra

https://m.edsoo.ru/ff0d015e



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

[aeneHune ceeta. OnbITbl 1. H.

. Bubnmnoteka LLOK
43 Nebefesa. XnMnyeckoe fencTeme https://m.edsoo.ru/f0d04a6
cBeTa
TexHu4eckre ycTpomcTea u
NpPakTUYecKoe NpUMeHeHwue:
44
(hOoTO3/1EMEHT, (POTOAATUMK,
COMHeYHas 6arapesi, CBETOAMOL
45 PelueHune 3aa4 No TeMe «31EMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogens aToma TomcoHa. OnbIThl
46 PesephopAaa No paccesHMIO a-4acTuy, bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHasa Mojenb atoma
bubnmnoteka LLOK
47 Moctynare! bopa https://m.edsoo.ru/ff0dOafa
3nyueHve n nornowieHvie poToHOB
48 n M)|/'|e exoje aTOM;JJ'C 0 H((io OBHSA bubmmoreka LIOK
P pexoa o A yp https://m.edsoo.ru/ff0dOafa
3Hepruuv Ha apyrow. Buabl crnekTpos
BonHoBble cBONCTBa YacTuL,. BonHbI
Ae Bpoing. KopnyckynspHo- Bubnnoteka LLOK
49 o
BO/IHOBOM Ayanin3m. CroOHTaHHOe n https://m.edsoo.ru/ff0d0ca8
BbIHY)XXIEHHOE 13yYeHne
OTKpbITHE NOaKTUBHOCTU. ONbITbl
50 Pe3ep ¢o zartho onpefieneHnto cocTasa bubnmotexa LIOK
pCopA PEA https://m.edsoo.ru/ff0d0fd2
PaavoaKTUBHOIO N3/y4eHNs
CsolicTBa anbtha-, 6eTa-, raMma-
51 n3nyyeHuns. Bnuadue

pagnoakTMBHOCTWN Ha XUBbIE
OpraHn3mbl



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
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITME NPOTOHA M HEATPOHA.
M3oTonbl. Anba-pacnag.
ONEKTPOHHbIN 1 NO3UTPOHHBLIN GeTa-
pacnag. Mamma-nsnyyeHue

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

53

SHeprus cBA3n HYKIOHOB B AApe.
FAnepHble peakumun. A4epHbIi
peakTop. MNpo6nembl, NepcrneKkTmBbI,
9KOJIOrMYeCKMe acneKTbl AepHOA
3HEpPreTuKu

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

54

55

AnemeHTapHble YacTuubl. OTKpbITHE
no3nTpoHa. MeTofpbl HabNHOAEHUA 1
perncTpaumm anemeHTapHbIX YacTuL,
Kpyrnblii cton «®yHaameHTabHble
B3aMMogeincTBua. EaNHCTBO
(hM3MYECKOIN KapTUHbI MUpa»

KoHTposibHas paboTta «ATOMHas 1
faepHas rsnka»

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

56

57

58

Bupg 3Bé3aHoro Heba. Co3esaus,
ApKUe 3BE3Abl, MNaHETbI, UX BUAMMOE
ABuXeHne. ConHeyHasa cuctema

ConHue. ConHeyHas aKTUBHOCTb.
McTouHumK sHeprum ConHua 1 3883[

3BE3/bl, NX OCHOBHbIE
XapaKTepUCTUKN. 3BE3AbI IN1aBHOM
nocnefoBaTe/isHOCTU. BHYTpeHHee
CTpoeHme 38€37. COBpPeMEHHbIE
NpeAcTaB/ieHNs 0 MPOUCXOXKAEHNN U
asontoumm ConHua 1 3Bé3[

59

BceneHHas. PasberaHue ranakTuk.



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

Teopus bonbLLOro B3pbIBa.
PennkToBoe nsnyyeHue.
MeTarasiakTuka

60

MpneuHbli MyTb — Hala ManakTmka.
MonoxkeHwne u apmxeHne ConHLa B
["anakTuke. ManakTnkn. YeépHole
AbIpbl B AApax ranakTnk

61

62

63

HepelLueHHble NPo6/1eMbl aCTPOHOMMI

O6o6watoLLmin ypoK. Ponb (U3NKn 1
aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHOMOrMYeCKOoMW, COLMabHOMN U
3TNYeCKOM chepax AesaTenlbHOCTU
yenioBeKa

O6o6watoLLmin ypoK. Ponb 1 MecTo

(M3VKK 11 aCTPOHOMUN B
COBPEMEHHOI Hay4HOI KapTyHe Mupa

64

O6o6uaroLmin ypok. Mecto
(hM3MYECKOIN KapTUHbI MMpa B 06LLEM
psifly COBPEMEHHbIX €CTECTBEHHO-
Hayu4HbIX NPeACTaBNeHW 0 NpMpoae

65

O6o6uatoLLmin ypok. Ponb
(hr3nyeckoi Teopum B hopMUPOBaHIN
npeacTaBeHNn 0 PU3NYECKONA
KapTuHe Mupa

66

ToroBasi KOHTpO/bHas pa6oTa

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1784

67

Pe3epBHbIil ypoK. OnTuka. OCHOBbI
creuyanbHo Teopum
OTHOCUTE/NIbHOCTU



https://m.edsoo.ru/ff0d1784

68

SneKTpOMarHMTHas UHAYKLWS

Pe3epBHbIil ypoK. MarHuTHOe none.

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

68







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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