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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
obpa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWU U TPeboBaHWUA K pe3yrnbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C y4yeToM (pefepasibHOM paboyeit Mporpammbl BOCMIUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depnepaumn, peann3yroLLnxX OCHOBHbl€e
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKEe HamnpaBfeHO Ha (opMMpoBaHUe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcsd 10-11 KniaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxogda. lMNMporpamma no (usnke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBs3e (DU3NKM C eCTeCTBEHHO-HAyYHbIMW Y4YeOHbIMKU npeamMeTaMu. B Held
ONpeAenstTCA OCHOBHbIE LN U3ydeHust PU3NKM Ha YPOBHE CpefHero o6Liero
06pa3oBaHus, NnaHUpyemMble pesy/bTaTbl OCBOEHUS Kypca (U3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

e MNaHMpyeMmble pe3y/bTaTbl 0CBOEHUA Kypca Pu3nKn Ha 6a30BOM YpPOBHE, B

TOM YmCrie NpeaMeTHble pe3y/bTaTbl Mo rogam 06yyeHus;

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

®du3nKa Kak Hayka O Hambosnee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4ebHOro npeimMeTa B LUKO/E, BHOCUT CYLLIECTBEHHbIN BKa B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM Mupe. LLIKOMbHbIN Kypc (OU3NKN — CUCTEMOOGPA3YHOLLINIA
[/191 eCTECTBEHHO-HaY4YHbIX YUYeOHbIX MPeAMETOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(m3myeckoin reorpagmein M acTpoHomueind. Kicnonb3oBaHWe W aKTMBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pasHoobpa3HbIX TEXHOMNOrMn B Cepe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
KOCMOCa, MOJlyYeHMs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMW W APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOW BK/ag B (POPMMPOBaHUE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbIA METOZ MO3HaHWSA NPV BbIMOTHEHUW UMW Y4eOHbIX UCCIe0BaHNIA.

B ocHoBy Kypca (hM3MKM [Ans YPOBHSA CpeaHero o6Liero obpa3oBaHMA
MOMIOXEH pPSAA WAEW, KOTOpble MOXHO paccMartpuBatb KakK MPUHLMMbI ero
MOCTPOEHNS.



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

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAVHEH BOKPYr (U3MYecKUx Teopuil. Begylwmm B Kypce sBfseTCA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. E€ peannzaums npeanonaraeT UCMob30BaHUe
ryMaHWTapHOro noTeHumMana (YU3M4eckor HayKWu, OCMbIC/IEHNE CBA3W Pa3BUTUS
M3nkn Cc pasBuTMemM 00WECTBA, a TakXKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMUM KPYroM TEXHWUYECKUX WM TEXHONOMMYECKUX MPUIOXKEHWI
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
CoAepXXaHus, MNOCBALWEHHBbIX 3KOMIOrMYEeCKMM  Mpo6/sieMaM  COBPEMEHHOCTMH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paynoHaIbHOro NPYPOAONONL30BaHNSA U 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHEBbIMU 3/1eMEHTaMU Kypca (DM3MKM Ha YPOBHE CpefHero oobuiero
06pas3oBaHNA ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHMe NPeACTaBeHUA O
CTPYKTYpe NOCTPOEHUSA (IU3MYECKOI Teopun, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMMOB B  COBPEMEHHbIX  MPEACTaBMEHMAX O  NpUpoge,  rpaHuLax
MPYMEHNUMOCTN TEOPWUA, A9 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CunCTeMHO-[esATeNbHOCTHbIN NMOAX04 B Kypce (MUKW peannsyeTcs npexne
BCEro 3a CYeT opraHv3aummn 3KCNepuMeHTa/IbHON [eATeNbHOCTU 06y4datoLLMXCs.
[na 6a30BOr0 ypoOBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHWE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme Mo (u3anke o6beAuHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTU4eckmx paboT. BblaeneHne B yKazaHHOM nNepeyHe nabopaTopHbIX paborT,
MPOBOAMMbBIX AN  KOHTPONS W OUEHKM, OCYLECTBMISETCA Yy4aCTHMKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As W3  OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMM MPOBOANUTL KOCBEHHbIE W3MEPEHWs, WCCNef0BaHus
3aBMCUMOCTEN  (DU3NYECKMX BEMIMUYMH W MOCTAaHOBKY OMbITOB MO MPOBEPKe
MpeanoXeHHbIX TMnoTes.

Bonbllioe BHMMaHWe YAEeNseTcsd PeLeHU0 PacyeTHbIX U KavyeCTBEHHbIX
3agad. MMpyn 3TOM ANA pacyeTHbIX 3afay NPUOPUTETOM SABMAKOTCA 3a4ayn C ABHO
3aJaHHOM (P13NYECKOM MOZE/bHIO, MO3BONAIOLLME NMPUMEHATD U3YYEHHbIE 3aKOHbI 1



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMX SBNEHWUIA U MPOLLECCOB B OKPYXKAKOLLEN
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAEN ANA CUTyauumn MNpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(bM3MKKN Ha YpOBHE cpefHero obuiero obpa3oBaHUs OO/MKEH M3Y4aTbCA B YCNOBUAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB eCTECTBEHHO-HAYyYHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpamme no M3mKe YH4eHNYECKMNX MPaKTUYecKuX paboT 1 AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3y4yaeMblX  SIBMIEHWIA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAaMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyerte
OHOro KOMM/eKTa Ha [ABYyX obydvatowmxcd. TemaTMyecKme KOMM/EKTbI
nabopatopHoro o06opynoBaHUA [OO/HKHbl OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNSIMU U3ydeHns (hM3nKK B 00LLLEM 06pa30BaHUN ABNSKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
N3YYEeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTyaslbHbIX WU TBOPYECKMX
CMOCOBHOCTEN;

e pasBuUTME MpPeLCTaBNEHNIA O HAyYHOM METOAe NO3HaHMS U POpPMUpPOBaHME
nccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLWMM SABIEHUAM;

o (hOpMMPOBAHME HAYYHOrO0 MMUPOBO33PEHMS KakK pesynbTata W3yYeHWs
OCHOB CTPOEHMA MaTepumn 1 yHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;

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

o (popMuMpoBaHVEe MpPeLCTaBNeHUA O PO (U3UKU AN Pa3BUTUSA APYrUX
eCTECTBEHHbIX HayK, TEXHUKMN N TEXHOSIOTNA.

[OoCTKeHNe 3TUX Leneit 06ecneumBaeTCa pelleHneM Cnefyowmnx 3ajay B

npouecce U3y4eHUs Kypca (PU3NKN Ha YPOBHE CpeAHEro 06LLero 06pasoBaHus:



e nMnpuobpeTeHMe  CUCTEMbl  3HaHMW 006  0OWMX  (PMU3NYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWuKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

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

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3fiaHne (hr3nyecKor Moaenu, aaekBaTHOM YCNOBMSAM 3a[auu;

o MOHMMaHWE (U3NYECKMX OCHOB W MPUHLMMOB AEACTBUSA TEXHUYECKUX
YCTPOWCTB U TEXHONOMMYECKMX MPOLECCOB, UX B/IMSHUA Ha OKPYXKatoLLYHO
Cpedy,

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

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

Ha wn3syyeHve u3nkmn (6a30BbI YPOBEHb) Ha YPOBHE CpeAHero o6LLero
o6pasoBaHus oteoamTcs 136 vacos: 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 pPaboT W OMbITOB C YYETOM WHAMBUAYaSIbHbIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupoge. HayyHble METOAbl MO3HAHWUS OKPY>KAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecce MNO3HaHWSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUA WU npoLeCcCcoB. Haquble rMnNOoTe3bl.
dusnyeckne 3akoHbl U Teopunn. rpaHI/ILl,bI NMPUMEHNMOCTU (*)I/I3I/I'—I€CKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

AHa/I0roBble U LLI/IdeOBbIe N3MEPUTESIbHbIE r|p|/|6opb|, KOMMNbKOTEPHbLIE
AATYMKN,

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe auxeHne. OTHOCUTENIbHOCTb MEXaHWYeCKOro ABMXEeHUS.
Cuctema otcyeTta. TpaeKTopus.

MepemelleHne, CKOPOCTb (CpeAHsAs CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHME MaTepuanbHOM TOUKK, UX MPOEKUUM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MNPSMONMHENHOe ABMXeHMe. [ patinkm
3aBMCUMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOPEeHUsA, Nyt WU MepeMeLleHns
mMaTepuanbHON TOUKN OT BPEMEHMN.

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpuBonuHeliHOe — ABMXXEHME.  [BMXXKEHME  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTK C MOCTOSIHHOM NO MOAY/H0 CKOPOCTbO. YT10Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

TexHU4Yeckne YCTpONCTBA W MpPaKTUYECKoe MPUMEHEHUE: CMUAOMETP,
ABWKeHMe CHapALo0B, LenHble N PpEMEHHbIE NepeaaYn.

Jlemoncmpayuu

Mogenb CUCTeMbl OTCYETa, WAMKOCTPAUMA KMHEMATUYECKNX XapaKTePUCTUK
[BVKEHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe U B pa3peXXeHHOM MPOCTPaHCTBe.

HabntogeHve ABuXeHWs Tena, OPOLUEHHOro mnof Yr/iomMm K rOpu3oHTY W
FOPU30HTA/ILHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnefoBaHve COOTHOLLEHWA MeXZy NyTAMM, MPOWMAEHHbIMU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWXKEHUW C HaYa/lbHON CKOPOCTbLIO, PaBHOMN HYIO.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

3yyeHune aBvXKeHWA Tena, 6poLIeHHOro roprsoHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes. [lepBblii  3akKOH  HblOTOHa.
VHepumanbHble CUCTEMbI OTCYETA.

Macca Tena. Cuna. MpuHUMN cynepnosvuuumn cun. BTopoit 3akoH HbloTOHa
ANA MaTepuasibHOM TOUKKW. TpeTuin 3aKoH HboTOHA NS MaTepraibHbIX TOYeK.

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

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

TpeHve. Buabl TpeHus (MOKOS, CKOMbXXEHUS, KaveHuns). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cuUa TPeHUs NMokosA. KosppuumneHT TpeHus.
Cwnna conpoTUBEHUS NPW ABUXKEHWUW TeNa B XXUAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoMOTHO TBEPAOrO Tena.

MOMEHT Ccuibl OTHOCUTENbHO OCW BpalleHuda. [1nedo cunbl. YCnosus
paBHOBECUS TBEPAOro Tena.

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

Jlemoncmpayuu

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCKMMOCTb CUJIbI YIPYTOCTK OT AedhopMaLun.

HeBecomocTb. Bec Tena npn yCKOPeHHOM NOABEME U NafeHNMN.

CpaBHeHVe CU TPEHUA MOKOSA, KaYeHUS U CKOMbXXEHUS.

Ycnosusa paBHOBeCUS TBEPAOro Tena. Buabl paBHoBeCuS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yueHune aBMKeHUSt 6pycKa No HaKNOHHOW M/TIOCKOCTMW.



WccnepoBaHve 3aBUCUMOCTU CUT YNPYTOCTW, BO3HUKAIOLIMX B MPYXUHE 1
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnenoBaHve yCMoBWIA  paBHOBECUSi TBEPAOro Tefa, WMEKLWero ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

MmMnynbC MaTepuasibHOM TO4YKWM (Tena), CUCTEMbl MaTepUasibHbIX TOYEK.
Mnynbc cuibl 1 U3MEHeHWe uMMnysnbca Tena. 3akOH COXPaHeHWUA WUMMybca.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi matepuanbHOM TOYKW. Teopema 06 W3MEHEeHUM
KWHETMNYECKON 3Heprum.

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

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

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KOnep,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTeHUMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06PaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

WccnegosaHne €BA3M paboThbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEpMOAUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKON TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMOJENCTBMA YacTuL, BellecTBa. Mopenn CTPOeHUS Ta30B, >KUAKOCTEN U
TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBa HA OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konnyectso BelllecTsa. [locTosHHas ABoragpo.

TennoBoe paBHOBecue. Temnepatypa U ee namepeHune. LLikana temneparyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  YypaBHeHWe  MOJEKYNsPHO-
KWHETMYECKON Teopun unpeasbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLecchbl B naeasbHOM rase ¢ NMOCTOAHHbLIM KOMMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloLWMe [OUCKPETHOE CTPOeHWe BeLecTBa, (oTorpagum
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

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 cocya.

OnbITbl, WTKOCTPUPYIOLLME YypaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPEHHSAS 3Heprus TepmMoAMHaMUYECKOA
CUCTEMbI 1 CNOCO6bI ee n3MeHeHus. KonnyecTtso TensoTbl U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tennonepegaudu:
Ten/IoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y eNnbHas TernN0eMKOCTb BELLECTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

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

BTopoii 3aKoH TepMognHamMmnKn. HeobpaTMmMOCTb NPOLIECCOB B NPUPOLE.

Tennoeble  MawwuHbl.  TlpUHUMNLI  JEACTBMA  TEMoBbIX  MaLUVH.
MpeobpazoBaHNa 3HepPrv B TEMOBbIX MawmMHax. KoappuumueHT nonesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHU4YeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [ABWratefb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena MpM COBePLUEHWUM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHON Tpy6Ke nyTem TpeHus (BUAeOLEMOHCTpaLMS).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0eMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHne. AGCOMOTHasA U
OTHOCUTE/IbHast BMAXXHOCTb BO3fyxa. HacbIWweHHbIA nap. YAenbHad TensoTa
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teepaoe Teno. Kpuctannmueckue n amopdHble Tena. AHM30TPONKS CBOWCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTannmnsaums. Y fenbHas Tennota nnasneHms. Cyonmmaums.

YpaBHeHWe TenoBoro 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.

KnneHue npu NoOHWXeHHOM [aBNeHUN.

Crocobbl M3MepeHNs BNaXKHOCTMU.

HabnofeHne HarpeBaHus 1 NiaBneHnst KPUCTaN/IMYECKOro BELLeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
AnekTpm3auma  Ten. OneKTpuuveckuii 3apag. [Ba Buaa 3MeKTPUYECKMX
3apafoB. MPOBOAHWMKN, OMANEKTPUKM W MONYMNPOBOAHWUKNA. 3aKOH COXpaHeHWs
3NIEKTPUYECKOTO 3apsja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbI 3N1eKTPUYECKniA 3apsi.
AnekTpnyeckoe none. HanpsKEHHOCTb  3MIEKTPUYECKOro nonsd.  MpuHumn



Cynepnos3vuum 3NeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nonsd.  loTeHuman.  Pa3HOCTb
noTeHumanoB. [pOBOAHVMKM W OUINEKTPUKU B 3/IEKTPOCTATUYECKOM MOJe.
[nanekTpryeckas NPOHMLAEMOCTb.

ANeKTPOEMKOCTb. KoHaeHcaTop. DNeKTPOEMKOCTb M/IOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

TexHMYecKe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3/IEKTPOMETP, 3/IeKTpOCTaTUYeCKas 3aliuTa, 3a3eM/ieHMe  3/1eKTponprbopos,
KOHAEHCcaTop, KONUPOoBasibHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTATUUECKOM MOJeE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT  n/oliagun
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NEKTPUYECKO MPOHULLAEMOCTW.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13mMepeHune 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPMUYECKOrO TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNeKTPMYECKoe COMNpoTMBNEHME. Y[eNbHOe COMNPOTMB/IEHME BeLLECTBa.
MocnefoBatenibHOE, NapasniefibHoe, CMeLLaHHOe CoeiMHEHME NMPOBOLHNKOB.

PaboTa aneKkTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOr0 TOKa.

ONEeKTPOABMXKYLLAS CMMa WU BHYTPEHHEe COMPOTMB/IEHME WCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHAst  MPOBOAMMOCTb  TBEPAbIX  METa//iIoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

SNEKTPNYECKMIA TOK B BaKyyMme. CBOWCTBA 3/1EKTPOHHBIX MYyYKOB.

MonynpoBogHukn.  COGCTBEHHass M MNpPUMecHass  NPOBOAMMOCTb
nonynpoBoaHNKoB. CBOMCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponums.



ANeKTpnyeckmMin TOK B razax. CamOCTOATENbHbIA U HEeCaMOCTOSTE/bHbIN
paspag. MonHus. Inasma.

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

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT [AJIMHBI,
nnoLwasmn rnonepeyHoro ceveHnsa N marepuana.

CMellaHHoe coeanHeHMe 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, 1abopamopusie pabomul

3yyeHre CMeLLaHHOro COeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPoABMXKYLLEA CUMbl UCTOYHMKA TOKA M ero BHYTPEHHEro
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

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

Mesicnpeomemuvie nowsmus, CBA3aHHble C WU3YyYEeHWEM METOAOB Hay4yHOro
MO3HaHMS: SIBMEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas Be/IMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENMPOBaHNe, MOESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCMHYC, TaHIeHC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MmexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
Tens006MeH XUBbIX OpraHn3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBECHUE),
3NEKTPUYECKUNE ABMIEHUNSA B XXUBOW NPUPOLE.

Xumust: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHMEe aTOMOB 1 MOJIEKY/1, MOJlb
BelLecTBa, MOSIipHas macca, TersoBble CBOWMCTBA TBEPAbIX TeN, >XMUAKOCTEN W



rasoB, 3/MEKTPUYECKME CBOMCTBA META/IOB, 3MEKTPONMTUYECKAs AuMccoLmalms,
ra/lbBaHUKa.

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

Texnonozus: NPe0dpa3oBaHMe ABVMXKEHUIA C UCMONb30BaHWEM MEXaHWU3MOB,
YUYET TPEHMSt B TeXHMKe, MOALIMMHUKWA, WCMONb30BaHME 3aKOHA COXPaHEeHWs
MUMNynbCa B TeXHUKe (pakeTa, BOJOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM YWMCNE HaHOMaTepuanoB, WU
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

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

MarHuTHoe rose MPOBOAHMKA C TOKOM. KapTuHa /NMHWIA  UHAOYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTeme npoBOAHNKOB C
TOKOM.

Cvina Amnepa, ee MOy b U HanpasfeHKe.

Cwuna JlopeHua, eé Moaynb U HanpaB/eHne. OBMXKEHME 3apsXKEHHON YaCTULLbI
B O4HOPOAHOM MarHMTHOM nosie. PaboTa cunbl JTopeHua.

fBneHVe 3NeKTPOMarHUTHON WHAYKUMKW. T1OTOK BEKTOpa MarHWTHOW
NHAYKUMW.  INEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMarHMUTHOM
NHAYKUNN dapages.

BuxpeBoe 3neKTpMYecKoe rnone. INeKTPOABMKYLLAA cuna WHAYKUUK B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNnaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLUNN.

JHeprna MarHUTHOr o Nonsa KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA W MPaKTUYECKOe MpPUMEHeHWE: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMAarHUTbl, 3NEKTPOABUraTelb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Llemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHATHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3M1EKTPOABMXKYLLENA CUMbl 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 IJICEKMPOMazHumHsvle Koieoanus

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKme  KonebaHus.
FapMoOHMYecKme KonebaHmsi. MMepuod, 4YacToTa, amnauTyda U (asa KonebaHwui,
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwit. MNpeBpaLleHne 3Heprum Npu rapMoHNYeCKNX KonebaHmsx.

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 MeXaHUYecKme
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 3N1eKTPOMarHUTHbIE KOebaHus.

MepemeHHbIA  TOK. CuHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE W [EACTBYHOLLEe 3HayYeHWe CWbl TOKa K
HanpsHKeHUs.

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCMO/Ib30BaHNA 3/1EKTPOIHEPTUN B NOBCEAHEBHOMN YKN3HMN,

TexHU4Yeckne YCTPONCTBA W MPAKTUYECKOe MPUMEHEHNE: 3/IEKTPUYECKUN
3BOHOK, reHepaTop rnepemMeHHOro TokKa, IMHUK 3NeKTponepesay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntogeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

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

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

Mogenb MMHWUK 3N1eKTponepesaudn.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

VccnenoBaHve 3aBUCMMOCTM Mepuoga mMasblX KofebaHuid rpysa Ha HUTK OT
AJIVHbI HUTK W MaccChbl rpy3a.

WccnegoBaHve rnepeMeHHOro Toka B LEnuM M3 Moc/efoBaTesibHo
COeAMHEHHbIX KOHAEHCATOopa, KaTyLUKN 1 pe3nucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

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

3BYyK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicOTa TOHa. Tembp 3BYKa.

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaumst BeKTopos E, B, V B anekTpomarH1MTHO BonHe. CBOWCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
NHTEpdepeHUns. CKOPOCTb 3M1EKTPOMArHUTHbBIX BOJTH.

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

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

ANeKTPOMarHUTHOE 3arps3HeHne OKpYXKatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: MY3blKa/lbHble
WHCTPYMEHTbI, YNbTPasByKOBas AMAarHOCTUKa B TEXHUKE W MeduuMHe, pajap,
pagvonpUEMHUNK, TENEBU30P, aHTEHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUst 1 NPeNoMIeHNS MeXaHUYeCKMX BOJH.

HabntogeHve nHTepepeHUMn 1 andpakumm MexaHNYeCcKnX BOJH.

3BYKOBOW pe30HaHC.

HabnofeHne cBA3M TPOMKOCTM 3BYKA W BbICOTbI TOHA C aMmnvTy[ou U
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
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
M10CKOM 3epKase.

MpenomneHne ceeTa. 3aKOHbI MPeIoMIeHNs cBeTa. ABGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIi cocTas 6es10ro ceeTa. LiBeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKOW OMTUKMN.

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

Ondpakyms ceeta. AudpakumoHHas peLleTka. Ycnosue HabogeHus
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKUNOHHYHO PELLIETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKoe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHasA peLleTKa, NoNspona.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpPaHeHWe, OTPaXKeHWE W MNPenoMieHne CcBeTa.
OnTryeckune nNpubopsbI.

[MonHoe BHYTpeHHee oTpaXKeHe. Mogenb CBeTOBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenvu MMKpocKona, Tesieckona.

HabnofeHne nHTepgepeHLUn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcun ceeta.

Mony4yeHne crnekTpa ¢ NoOMOLLGH NMPU3MBbI.

[Mony4yeHne crekTpa ¢ MOMOLLBH AN(PAKLMOHHON PELLETKM.

HabnofeHne nonspusaymm ceeta.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHus CTexa.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreunanbHOn Teopun OTHOCUTENBHOCTU: WMHBApUaHTHOCTb MOZAY/NA CKOPOCTY
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3aMef/IeHNe BPEMEHU M COKpaLLieHMe
ANHBI.
SHeprus 1 UMNynbC PeNATUBUCTCKON YacTULbI.

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

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

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

OTKpbITNE N uccnegoBaHne gotoadpekTa. OnbiThl A. M. CToneToBa. 3aKOHbI
(hoToa(hpekTa. YpaBHEHNE IMHLITENHA ANa oTosthdekTa. «KpacHasa rpaHuua»
(hoToahheKTa.

[asneHne ceeta. OnbITol 1. H. Jlebeaesa.

XnMnyeckoe AelicTBme ceeTa.

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

Jlemoncmpayuu

®oTO03(heKT Ha YCTAHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CseToauog.

CosnHeyHas barapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -4acTuu,.
MnaHeTapHad Mogenb atoma. [lloctynatel bopa. W3nydeHve M nornowieHue
()oTOHOB MpW Mepexode aToMa C OAHOIO YPOBHSA 3HEpPrMn Ha Apyron. Bufbl
cnekTpoB. CMNeKTP YPOBHeW 3Hepruy atoma Bogopoaa.

BonHoBble cBoricTBa YacTuy,. BonHbl ge bpoins. KopnycKynspHO-BO/THOBOWA
Ayannsm.

CnoHTaHHOE ¥ BbIHYX/EHHOE U3/yYeHme.

TexHU4Yeckme YCTPOMCTBA M MpPaKTUYECKOe MNPUMEHEHUE: CMEKTPa/IbHbIN
aHa/M3 (CNeKTPOCKOM), Nna3ep, KBaHTOBbIN KOMMbIOTE.



Llemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpeneneHvie 4NHbLI BONHbI N1asepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHve nuHenyaToro cnexkTpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnpefeneHvW0  cocTaea
pagMoakTUBHOrO u3nydeHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITME MPOTOHa M HEMTpoHa. HyknoHHas mogens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA W MO3UTPOHHLIA beTa-pacnag. [Mamma-
n3ny4deHue. 3aKOH pafM0aKTUBHOIO pacnaga.

SHeprus cBA3n HYKOHOB B a4pe. AaepHble cunbl. [edekT macchl aapa.

AfepHble peakunn. [leneHne n cUHTE3 a4ep.

AnepHbIi  peakTop. TepMoAdepHbIn cuHTE3. [po6nembl U MEPCMEKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHUA N perucTpaumnn afieMeHTapHbIX YacTuy,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

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

Jlemoncmpayuu

CUeTUMK MOHU3UPYIOLLMX YacTuL,

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

WccnepnoBaHuve TpekoB YacTuL, (Mo rotosbIM (hoTorpadusam).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

STanbl pa3BUTMS aCTpOHOMUNW. MpUKnagHoe 1 MUPOBO33PEHYECKOE 3HAYEHNE
acTPOHOMMW.

Bug 3Bé3gHoro Heba. Cos3Be3amsi, sipKWe 3Be3fbl, MNaHeTbl, UX BUAMMOE
[BVXKEHMeE.

ConHeyHas cuctema.

CosnHue. ConHeyHass aKTMBHOCTb. WCTOYHMK 3Heprum CofHUa W 3BE34.
3Be34bl, UX OCHOBHble XapaKTepUCTUKW. [lmarpaMma «CnekTpasibHblil Knacc —
CBETMMOCTb». 3Be3[bl [/1aBHOW MOC/ef0BaTe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETMMOCTb» NS 3Be3[ [/TaBHON MOC/ef0BaTeNbHOCTN. BHYTpeHHee CTpOeHue



3e34. CoBpeMeHHble MpPeLCTaBEHNA O MPOUCXOXAEHUN U 3BontouMmM ConHua u
3B€3[. JTarbl XXMU3HW 3BE3[,.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
[FanakTuke. TUNbl ranakTuk. PagmMoranakTuky U KBasapbl. YepHble Ablpbl B Aapax
ranakTuk.

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

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepeLueHHble Npo6siemMbl aCTPOHOMUMN.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMO/Mb30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble c03Be34unsa CeBepHOro nonyLapus 1 spkue 3se3gpbl.

HabntogeHns B Teneckon JlyHol, nnaHet, MneyHoro Mytw.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMM B COBPEMEHHOI Hay4YHOI KapTUHE MUPa, PO/b PU3NYECKON TEOPUU
B (hopMMpOBaHWM NPeACTaBNEHNA O (IM3MYECKOW KapTUHe Mupa, MECTo
()M3MYECKON KapTWHbI MUpa B 06LLEM PsfY COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

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

Mescnpeomemnvie nonsmusi, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHWE, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLEb, U3MEPEHME.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(bYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3NEMEHTaPHbIX (YHKLUWA, NPU3HaKM MNOA06MS TPeyrosibHUKOB,
onpeaeneHne Naowaan NIocKnxX uryp n oobLema Ter.

Buonocusn: 3NeKTPUYECKME SABMEHUA B XXMBOW NpUpoae, KosebaTtesibHble
ABWXEHUSI B XXMBOI NpUpoe, ONTUYECKME ABMEHUS B XXMBOW Npupose, AencTeue
pagnaunn Ha XmnBble OpraHn3MbI.

Xumusi: CTPOEHME aTOMOB U MOJIEKY/T, KPUCTa/IIMYECKAA CTPYKTYpa TBEPAbIX
Te/l, MexaHW3Mbl 00pa30BaHMS KPUCTA//IMYECKON PELLETKM, CMEeKTPaSibHbIN
aHanus.



Teoepagpusi:  MarHWTHble NOMOCa  3eMW, 3aeXW  MarHUTHbIX Y4,
(hoTOCHEMKA 3€MHOM NMOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonocusi:  NNHWAW  3MIEKTPOMNepesay, reHepaTtop MNepemMeHHOro TOKa,
aNleKTpoABUraTenb, MHAYKUMOHHaA Meyb, pajap, PagvornpueéMHUK, Tenesu3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



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

OcBoeHue y4yebHOro npeameta «®du3nKa» Ha YPOBHe CpefHero oo6uiero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHBI

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUSA y4ebHOro npeamMeTa «Pusnka» AOMHKHbI
OTpaXaTb [OTOBHOCTb W CMOCOOHOCTb 00Yy4aroLWMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBa, PacLUMPEHUE >KMU3HEHHOIO
OnbITa W OMbITa AeATe/IbHOCT B NPOLECCE peasin3almm OCHOBHBIX Harpas/ieHWI
BOCNUTATE/IbHON AeATe/IbHOCTI, B TOM YIC/e B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS

ChopMMPOBAHHOCTb FPaXXAaHCKOW No3unumm 06y4aroLerocs Kak akTMBHOIO U
OTBETCTBEHHOrO Y/IeHa POCCUICKOro 00LLECTBa;

MNPUHATUE  TPAAULMOHHBLIX  OOLLEYENOBEYECKMX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYIO AeATENIbHOCTb B MHTepecax rpaxgaHCKoro
o6LLlecTBa, y4acTBOBaTb B CaMOynpaB/eHN B 06pa3oBaTe/IbHON opraHm3aunu;

YMeHMe B3aMMOZeliCTBOBaTb C COLMaIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOW 1 BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

chopmMmnpoBaHHOCTb POCCUINCKOIA rpaXk4aHCKoim NAEHTUYHOCTH,
NnaTpuoTU3Ma;

LIEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHLIM CMMBOMAM, [OCTUXKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IN3NKN N TEXHUKMN;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

chopMMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOro MNOBeAEHUS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
OPUEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTK, B TOM 4uC/Ee B
[EeATeIbHOCTU YUYEHOr0;

0CO3HaHWe IMYHOr0 BK/IaZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

3CTETMYECKOE OTHOLLEHME K MUPY, BK/TKOYas 3CTETUKY HAYYHOro TBOPYeCTBa,
MPUCYLLIErO (IU3MYECKOIN HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

NHTEPeC K pas/iMyHbIM cepam MpogecCOHaIbHOW [AeATeNlbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOIN, YMeHWe COBepLLAaTb 0CO3HAHHbIN BbIOOP
OyayLiein npodeccumn 1 peann3oBblBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

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

6) IKOJOrHYeCKOro BOCIIUTAHMS

CPOPMMPOBAHHOCTL  3KOMOMMYECKON Ky/bTYpbl, OCO3HaHWe r106a/bHOro
XapakTepa 3K0N0rnMyeckmx npobnem;

MNNaHUPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefie Ha OCHOBE
3HaHWA Lieneil yCTONYMBOrO Pa3BMTUNA Ye/I0BEYEeCTBa;

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

7) HEHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HaHMe LEHHOCTN Hay4yHOW [eATe/IbHOCTM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKNM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefOoBaTeNlbCKyto
[eATeNIbHOCTb MHAMBUAYANTbHO U B Fpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTb €€ BCECTOPOHHE;
onpefenaTb Uenn AedaTenbHOCTW, 3afaBaTb MapamMeTpbl M KPUTEPUU KX
NOCTUXKEHUS,
BbISIBNATb  3aKOHOMEPHOCTM W MPOTMBOPEYMS B pacCMaTpuBaeMblX
(M3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH PeLeHns Npo6/eMbl C YYETOM aHa/M3a UMERLLMXCS
mMaTepuanbHbIX N HeMaTepuasbHbIX PeCYPCOB;
BHOCUTb KOPPEKTUBbLI B A€ATENbHOCTb, OLIEHMBATL COOTBETCTBUE Pe3y/bTaToB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;
KOOpPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/NOBUSIX  peasibHOro,
BUPTYaNIbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN KN3HEHHBIX NPO6IEM.
Ba3oBnle ucciiegoBarejbcKye 1eMCTBUSA.
BNafeTb Hay4yHON TEPMMHOMOIMEN, KIIHOYEBLIMW MOHATUAMU U METoAaMM
(hn3MyecKoin HayKu;



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

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

BbISIBNISITb  MPUYUHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb FUMNOTE3y €€ PeLUeHUsi, HaXOoAWUTb aprymeHTbl NS [0Ka3aTe/bCTBa
CBOMX YTBEPXAEHWUIA, 3aaaBaTb NapaMeTPbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, 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 MPUOBPETEHHbIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XXUN3HEedesATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHMA U3 pPa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKatoLLMe a/ibTepHATUBHbIE 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 AOCTOBEPHOCTL MH(OPMALNK;

MCMoMb30BaTb  CPeACcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHO/IOTNIA B PELLUEHNUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OpraHun3auMOoHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWs B Pas3/MYHbIX (opMaTtax c
YUYETOM Ha3HayeHus MHopMaLU 1 LieNeBOM ayauTopun, BbIorpas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmn3auum.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYLLECTBNATb  OOLUEHME Ha YpoKax (WM3NKM WU BO  BHE-YPOUHOI
[EeATENbHOCTWN,



pacno3HaBaTb  MPEeANOCbIIKA  KOHMMKTHBIX — CUTyauuini 1M cMmsryatb
KOH(NKTBI;

PasBEPHYTO M NIOTMYHO M3naraTb CBOKO TOYKY 3PEHUA C WCMOJSIb30BaHWEM
A3bIKOBbIX CPefCTB;

MOHMMATb W MCMO/Mb30BaTb MPerMyLLecTBa KOMaHAHON U MHAMBUAYASTbHON
paboThl;

BblOMpaTb TEMATUKY WM METOAbl COBMECTHbLIX [EACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONeKTUBA;

NpUHUMaTb  LeNn  COBMECTHON  [eATeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPAUHMPOBaTb [AEACTBUA MO €€ AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensite pPoav C YYETOM MHEHMIA Y4aCTHWMKOB, 06CY)KAaTb pe3y/nbTaThbl
COBMECTHO paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa M KaXoro yyacTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

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

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe nMOBeAeHNEe B  Pa3/INYHbIX
CUTYyaLmaX, NPOSBAATL TBOPYECTBO M BOOBpaXKeHMe, ObITb MHULMATUBHbLIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

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

CaMOCTOATE/IbHO COCTaBMATL MMaH pPeLleHnst PacyeTHbIX U KayeCTBEHHbIX
3a/iay, MaH BbINO/HEHUS NMPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCSA PECYPCOB,
COOCTBEHHbIX BO3MOXKHOCTEN U NPeAnoYTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLNsAM;

pacLUMpsATb PaMKK Y4eBHOro npegmeTa Ha OCHOBE NIMYHbIX MPEANOUTEHNIA;

[ienatb 0CO3HaHHbIA BbIOOP, AaprymeHTUpoBaTb ero, 6patb Ha cebs
OTBETCTBEHHOCTb 3a PeLLeHNe;

OLeHMBaTb MPUOBPETEHHBIIA OMbIT;

Crnoco6cTBoBaTb (OPMMPOBAHWUIO W MPOSBMEHUIO 3pyauummM B 061acTu
(h131KK, NOCTOSIHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTpOJIb, 3MOIII/IOH2UILHLII71 HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [AEATENbHOCTD,
OL,eHVBaTb COOTBETCTBME Pe3y/bTaToB LieNAM,;

BMafleTb  HaBblkaMW  MO3HaBaTe/lbHOM  pePieKcUM  KaK  OCO3HaHWA
COBepLIaeMbIX AEWACTBUA W  MbICAIUTENbHBIX MPOLECCOB, WX pPe3ynbTaToB U
OCHOBaHWiA;



MCMO/b30BaTh MPUEMbI PeieKCUn ANs OLEHKN CUTYauuu, Bbibopa BEPHOMO
peLleHuns;

YMeTb OLIEHMBaTb PUCKM W CBOEBPEMEHHO TMPUHUMATbL PeLUeHNUs Mo KX
CHVKEHWIO;

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

MPUHMMATL Cebsl, MOHNMasA CBOM HeOCTaTKM U JOCTOUHCTBA,;

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

NMpu3HaBeaTb CBOE MPaBo M MpaBo APYrux Ha OLUNOKN.

B npouecce AOCTMXEHUSA NMYHOCTHBLIX Pe3yNbTaToB OCBOEHWS MPOrpamMmbl
No (u3MKe AN9 YPOBHA CpeAHero o6Liero o6pasoBaHWs Yy 06yvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLuii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BKNHOYALOLLEero crnoco6bHOCTb MNOHMMATL CBOE 3MOLMOHa/IbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B Ce0E;

CaMOperynnMpoBaHuns, BK/IHOYAIOLLEr0o CaMOKOHTPO/b, YMeHWe MNpUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBefAeHWe, CMOCOOGHOCTb  afanTUpPoBaTbCA K
3AMOLMOHA/IbHLIM M3MEHEHWNAM M NPOABNATL TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHWNIO Lienn n
ycrnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAS M3 CBOUX
BO3MOXXHOCTEW;

aMMaTnK, BK/IKOYatoLLel CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYTMX, Y4uTbiBaTb €ro npu  OCYLLECTBNEHUM 0OLWEeHNs, CMNoCOOGHOCTb K
COYYBCTBUIO N COMEPEXMBAHWIO;

COLMaJIbHbIX HaBbIKOB, BK/THOUAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUSA
C ApYrvMu NoabMK, 3a60TUTLCA, NPOSBAATL MHTEPEC U paspeLlaTs KOHMINKTI.

INPEJMETHBIE PE3YJIBTATBI

K KoHUy 06y4yeHns B 10 kiaacce nNpegMeTHble pe3ynbTatbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLLMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha MpuMepax posib U MeCTo (PU3NKN B (POPMUPOBAHMK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHOJIOMiA, B NPaKTUYECKON AeATeNIbHOCTM NHOAEN;

YUMTbIBaTb paHuLbl MPUMEHEHWUA U3YYeHHbIX (QU3NYECKUX MOfesNei:
martepuasibHas ToYKa, MHepumaibHas cucTeMa oTcyeTa, abCoMTHO TBEPLOE Teso,
naeasibHbIA ra3, Mogenn CTPOeHUS ras3oB, XXMAKOCTEN U TBEPAbIX Ten, TOYeUHbIN
3NEKTPUYECKINIA 3apsAA MPU peLLeHnN (U3NYeCKNX 3aaay;



pacno3Haeatb (msnyeckme sBneHns (Mpoueccbl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS BeLLecTBa U
3NEeKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWXeHne, CBOOOAHOe MafeHWe Tes, ABWXKEHME MO OKPYXHOCTU, WHepuus,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tes, U3MEHEHNE 06beMa Te/ NPY HarpeeaHun (OXNaXaeHUn), TeNI0BOe
paBHOBeCKE, WCMapeHne, KOHAEHCaUWs, nnasieHve, KpUCTa/in3auuns, KuneHue,
BMI2YKHOCTb BO3[yXa, MOBbILLEHWE [aB/IEHWA rasa npu ero HarpeBaHumM B 3aKPbITOM
cocyfe, CBfi3b MeX[y rMapameTpamu COCTOSHMA Trasa B M30Mnpoueccax,
3NEKTPU3aLns TeN, B3auMoAencTBme 3apsaoB;

OMMCbIBaTb MEXaHNYeCKoe ABWXKEHMWE, WCMOMb3ys (PU3NYECKME BeSIMYMHBI
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpPeHWe, macca Tefa, Cuna,
UMNYNbC Tena, KMHeTUYecKas 3Heprusi, noTeHumasbHas 3Heprusi, MmexaHum4yeckas
paboTa, MexaHM4yecKas MOLLHOCTb, MPU ONUCaHWW NpPaBUIbHO TPaKTOBATb
(PM3MYECKNA CMbIC/T UCMOSb3YeMbIX BEMMUYMH, UX 0603HAYeHUs W edVHMUUPbI,
HaxXoAnTb (hOpPMY/ibl, CBA3bIBAIOLLME JAHHYHO (PM3MYECKYHO BE/IMUMHY C APYTMMU
Be/IMYMHAMU;

OMMCbIBaTb WM3YyYeHHble Ten/oBble CBOWCTBA TeNl W TEMNOBble SABMEHUS,
MCnonb3ysa (U3nYeckMe BeNUYMHBIL: [aBfleHMe Tras3a, TemnepaTypa, CpeaHss
KWHETMYECKas 3HePrusi XaoTUYECKOro ABWKEHUS MOJEKYS, cpeaHeKBadpaTuyHas
CKOPOCTb MOJIEKY/], KOMMYECTBO TEM/OThbl, BHYTPEHHSS 3Heprus, paboTa rasa,
KO3(h(hMUMEHT MONe3HOro AeWCTBMS TEnioBOro [ABuratens; npu OonucaHuu
MpaBUbHO TPaKTOBaTb (PU3NYECKMI CMbICST WUCMOMb3YEMbIX BEMUYUH, UX
0003HayeHUs W eduMHUUbI, HaxoauTb (OPMYysibl, CBA3bIBAKOWME  [JaHHYHO
(PM3MYECKYHO BENIMUNHY C APYTMMUN BEIMUMHAM,

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHnst (NpoLecchl), UCNOMb3ya (U3MYECKMe BeNMUMHbI: SNEKTPUYECKUIA 3apsf,
3NEKTPUYECKOE MOJie, HANPSHXKEHHOCTb MOJIA, NOTEHUMa, Pa3HOCTb MOTEHLMAO0B;
Npu OnucaHWM NpPaBU/IbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUS W eAuHULbI; YKasblBaTb (DOPMY/ibl, CBS3blBatOLLME
AaHHYI U3NYECKYIO BE/IMUMHY C APYTUMI BENMNYNHAMU;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCMOMb3ya (PU3NYECKMEe
3aKOHbI M MPUHUKUNBI: 3aKOH BCeMUPHOro TaroteHus, |, 11 v 11 3akoHbl HbIOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MPUHUMN CyneprnosvumMm Ccun, MPUHUMN paBHOMpPaBUSA MHEpUMaIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYHO TEOpUK0 CTPOEHMSI BeLLecTBa, rasoBble
3aKOHbl, CBA3b CPeAHEN KMHETUYECKOW 3HEPrumM TEMI0BOro ABMXKEHUS MOJEKYN C
abCONOTHOM TEMMepaTypoi, nepBbId 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHeHUs
3NEKTPMYECKOro 3apsfa, 3akoH KynoHa, npyv 3TOM pasnnyatb C/I0BECHYHO



(hopMyNIMPOBKY 3aKOHa, €r0 MaTemMaTUYeckoe BbIpaXKeHWe W YCnoBus (rpaHuupbl,
06nacTu) NPUMEHUMOCTU;

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

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHNIO (U3NYECKUX SIBMEHUIA U
MPOLECCOB C WCMO/Mb30BaHMEM MPAMbIX WM KOCBEHHbIX W3MEPEHWI, Npu 3TOM
(hopMmynupoBaTtb npobnemy/3agadyy W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPefioKeHHOro 060py[oBaHUs, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENYUH, NpK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHWS U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

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

cobntogatb npasusia 6e3onacHoro Tpyda npv NpoBefeHUN UccnefoBaHni B
pamkKax y4ebHOro aKcCnepuvMeHTa, Y4eOHO-MUCCefoBaTE/IbCKON W MPOEKTHOWA
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
060opy10BaHUS;

pelaTb pPacyeTHble 3adayn C SBHO 3afaHHON (U3NYECKOn MOJENbIO,
NCNonb3ys (HM3nNYeCKMe 3aKOHbI U NPUHLMMbLI, Ha OCHOBE aHaIn3a YCI0BUSA 3a4auu
BblOMpaTb (OM3NYECKYHO MOfENb, BblAeNATb (IM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6Xo4MMble ANS €€ pelleHus, NPOBOAUTL PacY€Tbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb KayecTBEHHbIe 3a/ayuu: BbICTPamMBaTb I0rMYeCK/ HENMPOTUBOPEUNBYHO
LIENOYKY PacCy>AeHWU C ONnopor Ha W3Y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U
(hmsnyeckmne SBNEHUS;

MCNOoNb3oBaTb MNPV PELUeHUM  Y4ebHbIX  3ada4  COBPEMEHHbIE
NHOPMALIMOHHbIE TEXHOMOMMK NS MOWUCKA, CTPYKTYPUPOBaHNS, MHTEPMpeTaLum
N NpeAcTaBneHns y4ebHOM 1 HayYHO-NONYNSAPHON MHGopMaLun, NONyYeHHON 13
PasINYHbIX NCTOYHMKOB, KPUTUYECKM aHa/IN3MPOBaTb MOoyYaeMyto MHPOPMaLMIO;

NPMBOANTL NPUMEPbI BKMaAa POCCUACKMX 1 3apyBEXHbIX YUYEHbIX-PUN3NKOB B
pa3BMTME HayKu, OObACHEHWE MPOLECCOB OKPYXKaloLllero mupa, B pasBuUTUe
TEXHWUKW N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (IM3MKE B MOBCEAHEBHOW >KU3HW
Ana obecneyeHns 6e30MacHOCTM Npu 06paLleHnmn ¢ npruéopammn N TeEXHUYECKUMU



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

paboTaTb B rpynne C BbINO/AHEHNEM pPa3/INUHbIX COLMaNbHbIX POSeN,
MNaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTU K
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1a/, K&XKA0ro M3 YYaCTHUKOB rpynnbl B peLeHne paccMaTprBaeMori Npo6emsl.

K KoHuy o06yyeHus B 11 kiacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHUIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/OMMI, B MPaKTUYECKON AeATeNbHOCTU NOAeN, LEeNOCTHOCTb U eAMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb paHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsf, NIyd CBeTa, TOYEUHbIA UCTOUYHUK CBETa, AepHas
MOfe/b aToMa, HYKNOHHas MOAeNb aTOMHOMo sfpa Mpu pelleHnn (r3nYecKmx
3ajau;

pacrnosHaBaTb M3NYecKne SBneHns (NPOLECChbl) N 0OBACHATb X Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMMUKM U KBAHTOBOWN (IU3UKW: 3/1EKTPUYECKas NPOBOAUMOCTb,
Tena0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLENCTBMe
MarHWTOB, 3MEKTPOMArHUTHas WHAYKUMSA, [OEWCTBME MArHUTHOrO MONA  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEKTPOMarHUTHbIE KOnebaHus K
BOJIHbI, MPSAMOJIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesioOM/IEHNE,
NHTep(epeHUns, AugpakumMs W nonspusaums  CBeTa, AMCNEepcUs  CBETa,
(hoTO3NEKTPMYECKNIA apdeKT (hoToIPMEKT), CBETOBOE AaBNeHNEe, BOSHUKHOBEHNE
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, €eCTeCTBeHHas W WMCKYCCTBEeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBONCTBA BeLLECTBa (3N1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3INMEKTPUYECKYD  MPOBOAMMOCTb  Pas/MyHbIX  cped) W
3NEKTPOMAarHUTHble ABNEHUA (NPOLIECChI), MCMOMb3Ys (M3NYECKME BETNYMHBI:
3NEKTPUYECKNIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NMeKTpuyeckoe
COMPOTUB/EHME, Pa3HOCTb MOTEHLMANIOB, 3NEKTPOABMKYLLAA cuia, paboTa TOKa,
WMHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3HEPrns 3MeKTPUYECKOro U MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
rapMOHUYECKUX  3NEKTPOMArHUTHbIX KO/febaHuil, (POKYCHOe paccTosiHue U
ONTUYeCKas cuna MNH3bI, NPU ONUCaHUW MNpPaBWIbHO TPaKTOBaTb (U3NYECKMIA
CMbIC/T WCMO/Ib3YEMbIX BEIMYMH, WX O0003HAYEHWA W eAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYIO  (DU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;



OMMCbIBaTb M3YyYeHHble KBaHTOBble $B/IEHWA W MNPOLECChI, WCMO/b3yA
(hbM3nyecKne BENMUMHBI: CKOPOCTb 3/IEKTPOMArHUTHBLIX BOJSH, AJ/IMHA BOJHbI U
4acTOoTa CBETa, IHEPr1a 1 MMNybC POTOHA, NePUO nonypacnasa, 3Heprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCMO/Mb3yeMbIX BEIMUYNH, UX 0003HAYEHUS W eAuHWULbI, YKasblBaTb (DOPMY/bl,
CBA3bIBAIOLLME [AaHHYI (PM3MYECKYHD BEINYMHY C  APYrMMU  BEINYMHAMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUA, UCMOMb3ya (PU3NYECKMe
3aKOHbl U MPUHLMMLI: 3aKoOH OMa, 3aKOHbI MOC/ef0BaTe/lbHOro U napasnenbHoOro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pKoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUWW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpaHEHUS CBeTa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHWs 3Hepruu, 3akKOH COXPaHEeHWs MMMNY/bCa, 3aKOH COXPaHeHWS
3NIEKTPUYECKOTO 3apsAfa, 3aKOH COXPaHeHWs MaccoBOro 4ymcna, noctynatel bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHUMOCTH;

OrMpefensaTb Hanpas/eHe BEKTOPA MHAYKLMN MarHUTHOrO Nos NPOBOAHNKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

CTPOWUTb W OMUCbIBaTb M3006paXkKeHWe, CO34aBaeMoe MJIOCKUM  3epKasioM,
TOHKOW JIMH30M;

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C MCMOMb30BaHMEM MPAMbIX W KOCBEHHbIX W3MEPEHWI: npu 3TOM
(hopMynmpoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepMMEHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTB/IATL MPSAMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUNH, MPU
3TOM BbIGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHUS M UCMO0/b30BaTb WM3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKUX BE/IMYMH  C  UCMO/Ib30BAHUEM
MNPAMbIX WU3MEPEHWUIA: MPU  3TOM KOHCTPYMpOBaTb YCTAaHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BE/IMYMH B BUAe Tabnuuy, u
rpavKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCC/e[0BaHus;

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
pamkKax y4ebGHOro aKcrnepuvMeHTa, Y4ebHO-MUCCefoBaTe/IbCKON W MPOEKTHOW
[eATeNbHOCTN C UCMOMb30BaHWEM WM3MEPUTESbHbIX YCTPOWCTB M 1ab0paTopHOro
0bopy10BaHus;

pewaTtb pacyeTHble 3aflayn C SABHO 3afaHHOW (PU3NYECKOM MOJENbIO,
NCMO/b3ya (PU3MYeCKme 3aKOHbI Y MPUHLMNbLI, HA OCHOBE aHa/I13a YC/0BUSA 3a4a4n



BbIOMpaTh (PU3NYECKYIO MOZENb, BbIAENATb (IM3MUeCKne BENMUYUHBI U (DOPMY/bl,
HeobXoauMble AN €€ peLleHus, MPOBOAUTL PacyeTbl U OLEHMBATb PeaslbHOCTb
MO/IY4YEHHOI 0 3HA4YeHMS (PU3NUYECKOIN BESIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIENOYKY pacCy>K[eHWn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3myeckme SABNEHUS;

MCMoNMb3oBaTb  MPU  peleHMn  Y4eOHbIX  334a4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N npefcTaBneHNs y4ebHOM N Hay4HO-MONYNAPHOM UHQOPMaLMK, NOMYyYEeHHOW 13
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMyYaeMyto MHPOPMALIO;

00bACHATL  MPUHUMMbLI  JEACTBMS  MalUWH, MNPUOOPOB U  TEXHUYECKMX
YCTPOMCTB, pa3ninyarb YCnoBms nx 6e30nacHoOro MCnonb3oBaHWs B MOBCEAHEBHOM
XN3HW;

NPUBOANTL MPUMEpPbI BKNaAa POCCUMNCKUX M 3apyOeXXHbIX YUYEHbIX-(DU3NKOB B
pasBUTME HayKW, B OOBACHEHWe MPOLLECCOB OKPYXXKAlOLEro Mupa, B pasBuUTHE
TEXHUKMN N TEXHOSIOTUNA;

MCMO/Mb30BaTb TEOPeTMYeCKMe 3HaHWA MO (JM3MKe B MOBCEAHEBHON XXM3HU
Ans obecrieyeHnst 6e30MacHOCTM NMpKn obpaLleHnn ¢ NprudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA M COBMOAEHNS HOPM 3KO/IOMMYEeCKOro
MOBefEeHNSA B OKPY>XKatoLLieln cpefe;

paboTaTb B Trpynmne C BbINO/MHEHWEM pPa3/INYHbLIX COLMA/bHbIX PONei,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEeHNBATb
BK/1aJ, K&XKA0ro M3 YY4aCTHUKOB rpynnbl B peLleHne paccMaTpuaeMori Npobiemsi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®dur3nKa N MetTodbl HayYHOro NO3HaHNA 1 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 1
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 MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBbI MONEKYNAPHO-KNHETNYECKON 9 1 Bubnuoteka LLOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM o . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLLECTBa. 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

23

Bubnunoteka LLOK

41 SNEKTPOCTATKA 10 https://m.eds00.ru/7f41bf72
4 MOCTOAHHLIN 3NEKTPUYECKINIA TOK. TOKM B 1 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 21
Pe3epBHOe Bpems 2
AAMWHUCTPATUBHAA KOHTPO/IbHaA paboTa
OBLUEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHuTHoe none. dneKTpoMarH1MTHas 11 9 3 Bubnuoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 5 bubnnoreka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97¢c
bnbnuoteka LLOK
. 1
23 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBbI CnewLmanbHON Teopum 4 bubnunoteka LIOK
' OTHOCUTENBHOCTH https://m.edso00.ru/7f41c97¢c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
o bubnunoteka LLOK
4.1 1
S/IeMHTbI KBAHTOBOI ONTAKY 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
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4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOYPU3NKM 7 Etl:sij;f;iiou/}; £41c07C
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

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



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

dur3nKa — HayKa 0 Npupoze.

1 HayuHble MeTobl NO3HaHUA 1 Bubnuoteka LIOK
OKpYy>KatoLLlero mmpa. TexHuka https://m.edsoo.ru/ff0c32e2
6e3onacHoCTu.

bubnunoteka LIOK
2 BxofHas KOHTPO/IbHas Ta. 1 1
OAHAA KOHTPO/IbHAA paboTa https://m.edsoo.ru/ff0c33e6
MexaHnyecKoe [BUXeHMeE.

3 OTHOCUTENBHOCTL MEXaHNYeCKoro 1 Bubnuoteka LIOK
[BWKeHus. NepemeLLieHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHMe

4 PaBHOMepHOE NPAMO/IMHENHOe 1 Bbubnuoteka LIOK
[B/XeHne https://m.edsoo.ru/ff0c3620
PaBHOYCKOPeHHOE NPAMOJIMHEHO. bubnnoteka LIOK

5 1
[ABUXeHMe https://m.edsoo.ru/ff0c372e

6 CB060AHOe NnajieHne. Y CcKopeHue 1 Bubnuoteka LIOK
cBO6OAHOrO NafeHns https://m.edsoo.ru/ff0c39cc
KpusonuHeiHoe ABWXeHMe.

7 [BWKeHWe MaTeprasibHOM TOUKM MO 1 bubnmoteka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>XHOCTK
3 MpuHUUN oTHocKTENbHOCTU Manunes. 1 bubnunoteka LIOK

VHepumanbHble CUCTEMbI OTCYeTa.

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

MepBblil 3aKkOH HblOTOHA

Macca Tena. Cuna. MNpuHuun

9 cynepnosnumm cun. BTopoit 3aKoH bubmmoreka LIOK
ynep ! ' P o https://m.edsoo.ru/ffOc3be8
Hbl0TOHa ANA MaTepuaibHOM TOUKK
TpeTuii 3aKoH HbHOTOHA 415 Bubnuoteka LIOK

10
MaTepUasibHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeEMMPHOro TaroteHus. Cuna

11 TAXKECTU. [NepBas KocMUYecKas bubnuoreka LIOK

-H1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwuna ynpyrocTu. 3akoH Myka. Bec Bubnuoteka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cwuna TpeHus. Koagh(uUneHT TpeHus.

13 Cwuna cgn OTMBnej)Mq; rl;l' n BVI)FI)(eHVIM bubnmoteka LIOK

P P a https://m.edsoo.ru/ff0c3f76
Tena B XXUAKOCTU U rase
MocTynaTtensHoe 1 BpalyaTenbHoe

14 [BWKeHVe abCoMOTHO TBEPAOrO Tena. bubnunoteka LIOK
MoOMeHT cunbl. 11640 Chnbl. Y Cnosus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPLOro Tena
VIMnynbc maTepranbHON TOUKMK,

15 CUCTeMbl MaTepUasibHbIX TOYEK. bubnunoteka LIOK
VIMnynbC cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTMBHOE ABUXEHUE
PaboTa 1 MOLLHOCTb CU/bI.

16 KnHeTnyeckas aHeprus marepuanbHoi bubnunoteka LIOK
TOYKW. Teopema 06 N3MEHEHUM https://m.edsoo.ru/ff0c4502
KWHETUYECKON 3Heprumn

17 MoTeHuunanbLHasa aHeprus. bubnunoteka LIOK

MoTeHUMaNbHasA 3HEPrMsa ynpyro

https://m.edsoo.ru/ff0c461a



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
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https://m.edsoo.ru/ff0c461a

ePOpMUPOBaHHON MPYXMHBI.
MoTeHuMaIbHas aHeprus Tena B6n13n
MOBEPXHOCTUN 3eM/n

18

MoTeHuua/IbHble U HEMOTEHLMaNbHbIE
cunbl. CeA3b paboThl
HENOTEHLMaNbHbIX CU/T C U3MEHEHUEM
MEeXaHNYeCKON 3HEPT UM CUCTEMbI TET.
3aKOH COXpaHeHWs MexaHUYecKoi
3Heprum

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

19

NabopaTopHas paboTa
«lccnepoBaHue cBA3W paboThbl CUSbI C
N3MEHEHNEM MeXaHWNYECKOI SHeprum
Tena Ha NpumMepe pacTsXKeHus
PE3NHOBOIO XryTa»

20

KoHTposbHas paboTa rno Teme
«KunHematuka. uHamuka. 3akoHb!
COXPaHEHMS B MEXaHUKe»

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

21

22

23

24

OCHOBHbIe NONOXKEHUSA MONIEKYNAPHO-
KWHETUYECKON Teopumn. BpoyHOBCKOe
LBvKeHve. Onddysns

XapakTep ABVKEHNA U
B3aMMO/ENCTBMA YaCcTUL, BELLLECTBA.
Mogenu CTPOeHUs ra3oB, XNLKOCTeN
1 TBEPAbIX Ten

Macca monekyn. KonnyecTtso
BellecTBa. lNocTtoAHHasa ABoragpo
Tennosoe paBHoBecue. TemnepaTypa
1 ee n3mepeHve. LLIkana Temnepatyp
Llenbcus

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



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

WpaeanbHbili raz 8 MKT. OcHOBHOe

Bubnuoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
ABConoTHada TeMneparypa Kak Mepa
26 CpefHei KNHeTUYECKOW 3Heprnm Bubnuoteka LIOK
[BVXEHWNS MONeKyn. Y paBHEHNE https://m.edsoo.ru/ffOc511e
MeHpeneeBa-KnaneipoHa
27 3aKoH [lanbToHa. ["a30Bble 3aKOHbI
JabopaTopHas paboTa
28 «lccnepoBaHune 3aBUCMMOCTI MeXaY
napameTpamMu COCTOAHUSA
pa3peXKeHHoro rasa»
29 M3onpotiecchl B nfeansHOM rase n ux bnbnmoteka LLOK
rpacmyeckoe npeacTaB/ieHme. https://m.edsoo.ru/ff0c570e
30 ALMUHUCTPATMBHAA KOHTPO/IbHasA
paboTa
BHYTpeHHAa aHeprua
TEePMOAVHAMUYECKOA CUCTEMBI U
Cnoco6bl ee 3MeHeHns. Konmyectso Bbubnuoteka LIOK
31
TennoTbl 1 paboTa. BHyTpeHHSAS https://m.edso0.ru/ff0c5952
3Heprus 04HOaToOMHOro UAeanbLHOro
rasa
Y [enbHas Tenn0emMKOCTb BeLLecTBa.
32 KonnyecTso TennoTbl Npu bubnmoteka LIOK
. https://m.edsoo.ru/ff0c5c36
Tennonepegadve. AavabaTtHblii npoLecc
33 [MepBblIii 32aKOH TEPMOAVHAMUKM U €ro bubnunoteka LIOK
NPUMEHeHne K n3onpoweccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTMOoCTb NPOLIECCOB B bubnunoteka LIOK

npupoge. BTopoli 3aKoH

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/ff0c5efc
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TepmMoAnHaMUKN

MpuHumn gelictems n KMNZ Tennosoi

bubnunoteka LIOK

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

36 Linkn KapHo v ero KIj,

37 3Konornyeckme npob6emMbl
TEN/I03HepreTnKn

38 O6o6uaroLLmin ypok «MonekynspHas Bubnuoteka LIOK
(hm3mka. OCHOBbI TEPMOANHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTposbHas paboTa rno teme

39 «MonekynsipHas m3mka. OCHOBbI bubnmoreka LIOK

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

40 Mapoobpa3oBaHue 1 KOHAeHcaLms. Bubnuoteka LIOK
VicnapeHune 1 KnuneHve https://m.edsoo.ru/ff0c63b6
ABCOMIOTHaA N OTHOCUTE/IbHASA

41 BNI@XXHOCTb BO3AyXa. HacbILLeHHbIV bubnuoreka LIOK

AYXa. . https://m.edsoo.ru/ff0c64d8
nap
Teepaoe Teno. Kpuctannnyeckme u

42 amop@Hble Tena. AHU30TpONUA Bbubnuoteka LIOK
CBOWCTB KpPUCTaNNOB. XXnakme https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasbl
lMnasneHve 1 Kpuctannsaums.

43 YnenoHas Tensiota nnasneHns bubnmoreka LIOK

A ' https://m.edsoo.ru/ff0c6708
Cybnumaums
bnbnuoteka LIOK

44 ¥paBHeHve Tennosoro banaHca https://m.edsoo.ru/ff0c6820

AnekTpmr3aums Ten. NEeKTPUYECKMI
pusal P bnbnuoteka LLIOK
45 3apad. [iBa Bua aneKTpnyeckmx

3apsi1oB

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
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MpPOBOAHWKN, AN3NEKTPUKN 1

Bubnnoteka LIOK

46 MosIyNpPoOBOAHMKN. 3aKOH COXPaHEHUS
YNpOBOA P https://m.edsoo.ru/ffOc6bcc
3N1eKTPUYECKOro 3apsaga
B3anmopeiicTBue 3apanos. 3aKoH
47 K nOHaATOLIeHHbIVIznﬂKT NYecKni Bubnumoteka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanps»kéHHOCTb 3N1eKTPUYECKOTO
48 nond. MNMpuHumMn cynepnosnuun Bubnuoteka LIOK
3NEKTPUYECKMX Nonei. JinHum https://m.edsoo.ru/ff0c6df2
HanpsXKEHHOCTH
PaboTa cun a/1eKTpoCcTaTMyecKoro
49 nons. MNoteHuman. Pa3HOCTb Bubmmotexa LIOK
' Hvan. https://m.edsoo.ru/ff0c6f00
NnoTeHLUManos
MpoBOAHNKN N OANINEKTPUKU B
50 SI'IpEKT AOCTaTI/ILIeiKOM noF1)1e Bub/wmoteka LIOK
P ' https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NpoHNLLaeMOCTb
. bubnunoteka LIOK
51 ONEKTPOEMKOCTb. KoHAeHCATO
P A P https://m.edsoo.ru/ff0c7126
ANeKTPOEMKOCTb MN/IOCKOro
52 KOHJEeHCATopa. SQHEPrus 3aps>KeHHOro Bubmoteka LIOK
A pa. P P https://m.edso0.ru/ff0c72c0
KOH/eHcaTopa
53 NabopaTopHas paboTa "N3mepeHmne
3NEeKTPOEMKOCTM KOHAeHcaTopa"
MpuHUMN AEACTBUA U NPUMEHEHWE
KOH/IEHCATOPOB, KONUPOBa/IbHOIO
54 annapaTta, CTPYMHOro NnpuHTEpa.

AnekTpocTaTnyeckas 3almTa.
3azeMmsieHve 3N1eKTponprMoopoB



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

55

56

57

DNEKTPUYECKUIA TOK, YCNIOBUSA €ro
CyLLecTBOBaHMS. [OCTOAHHBIV TOK.
Cwuna Toka. HanpskeHue.
ConpoTtmeneHue. 3akoH Oma gna
y4acTKa Lenm

MocnegoBaTenbHOe, NapannenbHoe,
CMeLLIaHHOe coefjHeHNe
MPOBOAHMKOB. JlTabopaTopHas pa6oTa
«M3yyeHne cMeLLIaHHOT0 coeayHEHMS
PE3NCTOPOB»

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

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

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

58

3akoH OMa N NOMHOM (3aMKHYTO)
3NeKTpMYecKom Lenu. KopoTtkoe
3aMblKaHve. JlabopatopHas paboTa
«N3mepeHne 3C NCTOUYHMKA TOKaA U
ero BHYTPEHHEro COnpoTUB/IEHNS»

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

59

ANeKTPOHHas NPOBOAVMOCTb TBEPAbIX
METa/1/10B. 3aBMCUMOCTb
COMPOTUB/IEHNS META/I/IOB OT
Temnepatypbl. CBepXnNpoBOANMOCTb

60

61

62

ONeKTPUYECKUii TOK B BaKyyMme.
CBOIACTBA 3/1IEKTPOHHbIX MY4KOB

MonynpoBOAHMKK, UX COBCTBEHHAA 1
nprMecHas NPoBoAMMOCTb. CBOCTBA
p—n-nepexoga. MonynpoBogHUKOBbIE
npunoéopsl

AneKTpUYeCcKUiA TOK B pacTBopax u
pacnsiaBax 3/1eKTPO/INTOB.

bubnunoteka LLOK
https://m.edsoo.ru/ff0c84ae

bnbnuoteka LLIOK
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

ANeKTPoONUTMYecKas auccounaums.
DNeKTponn3

ANEKTPUYECKUNIA TOK B rasax.

63 CamocToaTeNbHbIN 1 1 Bubnuoteka LIOK
HecaMoCTOoATe/bHbIV paspsas. MonHus. https://m.edsoo.ru/ffOc84ae
Mnasma

64 O606LLaroLLMIA YPOK 1 Bubnuoteka LIOK
«OQNEKTPoAMHaMMKa» https://m.edsoo.ru/ff0c86fc
KoHTponbHas paboTa rno Teme

65 «QneKTpocTaTuka. MocTosSHHbIN 1 bubnnoteka LIOK
3NEKTPUYECKUIA TOK. TOKN B https://m.edsoo.ru/ff0c88be
pas3NNYHbIX cpefax»

bubnunoteka LLOK

66 Torosas KOHTpo/bHas pabora. 1 httos://m.edsoo.ru/ffoc8aga

67 Pe3epBHbIil ypoK. KOHTpO/bHaS 1 bubnnoreka LIOK
paboTa no Teme "3NeKTpoanHaMmKa'" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLat0LLMIA YPOK 1 bubnunoteka LIOK
no temam 10 Knacca https://m.edsoo.ru/ff0c8f6c

OBLWEE KOJIMYECTBO YACOB IO 68

NMPOIrPAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue A p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

[MOCTOSAAHHbIE MarHUTbI U X

1 B3anmogencTame. MarHMTHoe none. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMKW. JTHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUMM
BxofHas KOHTposibHas paboTa.
MarHuTHoe nosne NPoOBOAHUKA C

2 ToKoM. OnbIT IpcTesa 1 1 bubnmoteka LIOK

T ' https://m.edsoo.ru/ff0c98fe

B3avmopencTsme NpoBOAHMKOB C
TOKOM

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

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

5 LBUKYLLYHOCA 3apSXEHHYIO HacTuLy. 1 Bubnnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua

5 AneKTpoMarHuTHasa UHAYKLmMA. MNoToK 1

BEKTOpa MarHUTHou nHaykumn. 34C



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

VHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOM
nHAyKumn dapages

10

NabopaTopHas paboTa
«WMccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
JHeprusa MarHUTHOro NONA KaTyLUKK C
TOKOM. O/IeKTPOMarH1MTHOE none

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

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHMTHasA MHAYKLNSA»

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

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

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

11

KoHTposbHas paboTa rno teme
«MarHuTHoe norne.
AneKTpoMarHUTHas UHAYKLMSA»

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

12

CB060Hble MEXaHNYECKME
KonebaHus. MapMoHMYecKme
KonebaHns. YpaBHeHue
rapMOHUYECKNX KONIebaHWiA.
MpeBpaLleHne 3Heprmm

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

13

JlabopaTopHas paboTa
«/iccnefoBaHre 3aBMCMMOCTU
nepvoga Masblx KonebaHuin rpysa Ha
HWUTW OT 4JIMHbI HATWU N MacCbl rpy3a»



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

14

15

KonebatenbHblil KOHTYP. CBOOOAHbIE
3N1EKTPOMarHUTHble KonebaHus B
naeanbHOM KosiebaTeNlbHOM KOHTYpe.
AHanorvs Mexxay MexaHu4yecKUMm
3N1EKTPOMarHUTHBIMW KONebaHamu

®opmyna TomcoHa. 3aKoH
COXPaHeHNsA 3HePrUn B NeabHOM
Konebarte/slbHOM KOHTYpe

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

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

16

MpencTaBneHme 0 3aTyxarLmx
KonebaHuax. BbIHY)XAeHHble
MeXaHuyeckue KonebaHus. Pe3oHaHc.
BbIHY>XJeHHble 3/1EKTPOMarHUTHble
KonebaHms

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

17

MepeMeHHbI TOK. CUHYCOMANbHbIN
nepeMeHHbI TOK. MOLWHOCTb
NnepeMeHHOro Toka. AMNINTYLHOE U
[eCTBYIOLLLEE 3HAYEHME CU/Tbl TOKA 1
HanpsXKeHns

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

18

TpaHcdopmarop. Mpon3BoACTBO,
nepesaya 1 noTpebneHune
3NIEeKTPUYECKON SHeprum

19

20

YCTPOCTBO U MPaKTUYeCKoe
NPUMEHEHWE 3NEKTPUYECKOIO 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
NNHWIA 3neKTponepeaay

3K0N0rnyeckme puckmn npu
NPOW3BOACTBE 3/IEKTPO3HEPT U,
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

XU3HN

MexaHunyecKure BO/HbI, YCOBUA
pacnpocTpaHeHus. MNepuog. CKopocTb

bubnmnoteka LLOK

21
pacnpocTpaHeHus 1 A/MHa BOJHbI. https://m.edsoo.ru/ffOccab4
MonepeyHble M NPOAO/LHbLIE BOSHbI
3BYK. CKOpOCTb 3BYyKa. ['POMKOCTb Bubnnoteka LLOK
22
3ByKa. BbicoTa ToOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
ANeKTPOMarHUTHbIE BOMHbI, UX
23 CBOICTBA 1 CKOPOCTb. LLikana bubmmoreka LIOK
P ' https://m.edsoo.ru/ffOccfe0
3NEeKTPOMArHUTHbIX BOJH
MprHUMNbI pagnocBasn 1
24 TenesuaeHuA. Pa3BuTtume cpescTs
CBA3N. Pagnonokauus
o5 KoHTposnbHas pabota «KonebaHus un Bubnnoteka LLOK
BOJTHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHye
26 cBeTa B 0[JHOPOAHOM cpefe. Bubnnoteka LLOK
TouYeYHbI UICTOYHKMK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxxeHne cBeTa. 3aKOHbI
27 OTpaXeHua cBeTa. NocTpoeHme bubmmoreka LIOK
P . P https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B M1I0CKOM 3epKasie
NpenomneHwue ceeTa. NonHoe
98 BHYTPeHHee oTpaxkeHue. [MNpeaenbHbIi Bubnmnoteka LLOK
YroJ/ NONHOro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne bubnmnoteka LLOK

nokasatena npenoMneHna CTekna»

https://m.edsoo.ru/ffOcd67a



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

KoHTposnbHas pabota 3a 1 nonyrogue.
JnH3b1. MNocTpoeHme n3obpaxkeHnii B

Bubnmnoteka LLOK

30 o
NMH3e. dopmyna TOHKOW NINHSbI. https://m.edsoo.ru/ffOcddle
YBeNIMyeHne NINH3bI
NabopatopHas paboTa
31 «llccnepoBaHne CBOMCTB
N300paKEHNI B NINH3AX»
[ncnepcns ceeta. CNoXHbIA cocTaB
39 6enoro ceeta. LiBeT. JTabopaTopHas
paboTa «HabnwogeHne gucnepcun
cBeTa»
NHTephepeHLms cBeTa. Judpakums Bubnnoteka LLOK
33 .
cBeTa. AugpakumnmoHHas peLleTka https://m.edsoo.ru/ffOced22
34 [MonepeyHOCTb CBETOBbLIX BOJH. Bubnnoteka LLOK
Monapusaumsa ceeta https://m.edsoo.ru/ffOcf02e
35 OnTuryeckune NpMGopbI N YCTPOCTBA 1
yCnoBusa nx 6e30MmacHoro NpUMeHeHUs
["paHnLbl NPUMEHUMOCTH
36 Klaccuyeckomr mexaHuku. MocTynartl Bubnnoteka LLOK
creuyanbHo Teopum https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTK
OTHOCUTENBHOCTL OHOBPEMEHHOCTMU.
37 3amef/ieHMe BPEMEHU U COKpaLleHne bubnmoteka LIOK
https://m.edsoo.ru/ff0cfad2
LNIHBI
SHeprus 1 UMNynbLC PeNaTUBUCTCKOW
38 l—IaCTFI)/I bl CBﬂsbymaccE)bl C 3Heprven un bubmmoreka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMYNIbCOM. SHeprus nNokos
39 KoHTposnbHas pabota «OnTuka. bubnmnoteka LLOK



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

OCHOBBbI crewmansHo Teopum
OTHOCUTENBbHOCTN»

https://m.edsoo.ru/ffOcf6f0

®oToHbI. Popmyna MNnaHka. SHeprus

bubnmnoteka LLOK

4
0 1 UMMY/bC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITVE N UCCneoBaHne BuGnMoTeKa LIOK
4 (potoappexa. Onbitel A. T https://m.edsoo.ru/ffOcffc4
CrtonetoBa
3aKOoHbI pOoTO3PPEKTA. Y paBHEHNE
42 3I7IHLIJTeglea n(zq()poma(p(gema bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goToaddekTa
[asneHune ceeta. OnbIThl 1. H.
43 JNebeneBa. XMnyecKoe aeincTane bubnmoreka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTpomcTea u
NpPakKTUYeCcKoe NpUMeHeHwue:
44
(hoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6aTapes, CBETOAMNOA
45 KoHTposnbHas paboTa no Teme Bubnnoteka LLOK
«DNEMEHTbI KBAHTOBOW OMTUKM» https://m.edsoo.ru/ff0d0302
AHanu3 owmnboK. Mogens atoma
46 TomcoHa. OnbIThl Pesepdopaa no Bubnnoteka LLOK
paccesaHunto a-4actuu,. NnaHeTapHas https://m.edsoo.ru/ff0d091a
MOAeNb atoma
Bubnmnoteka LLOK
47 Moctynare! bopa https://m.edsoo.ru/ff0dOafa
W3nyueHve n nornoweHvie poToHOB
y n @ bubnmnoteka LLOK
48 npwn nepexofe atoma ¢ 04HOro YpOoBHS

SHEpPruy Ha pyroii. Buabl CNekTpos

https://m.edsoo.ru/ff0OdOafa



https://m.edsoo.ru/ff0cf6f0
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

49

BonHoBble cBoNCTBa YacTuL,. BosHbI
ne bpoiinsa. KopnyckynsipHo-
BO/IHOBOV fyasimam. CroHTaHHOe U
BbIHY)XXIEHHOE N3NyyeHne

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITME pPagnoakTUBHOCTU. ONbITbI
Pesepdhopga no onpegeneHuto cocrasa
PaAvo0aKTUBHOIO N3/yYeHNs

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0fd2

o1

CsolicTBa anbha-, 6eTa-, raMma-
n3nyyeHus. BamaHue
PagnoakTUBHOCTM Ha XKMBbIe
opraHunsmbl

52

53

54

OTKpbITME NPOTOHA N HEATPOHA.
W3oTonbl. Anbtha-pacnag.
SNEeKTPOHHbIN 1 NO3UTPOHHBLIN 6eTa-
pacnag. ["'amma-nsnyyeHue

SHeprua cBA3W HYKIOHOB B Ape.
FAnepHble peakunn. AaepHbli
peakTop. Mpo6nembl, NepCreKTUBbI,
3KONOrMYecKme acnekTbl SAepHON
3HepreTnkm

AneMeHTapHble YacTuLbl. OTKpbITUE
no3nTpoHa. MeTtofpbl HabMIoAEHUA 1
perncTpalmmn sanemMeHTapHbIX YacTuL,
Kpyrnbiin cton «®yHaaMeHTa/IbHble
B3avMogencTBua. EaNHCTBO
(hr31YeCKON KapTUHBbI M1pa»

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

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

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

55

Bupg 3Bé3aHoro Heba. Co3esaus,
ApKUe 3Be34bl, M1aHeTbl, UX BUAMMOE
LBWXKeHne. ConHeyHasa cuctema



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

ConHue. ConHeyHas aKTUBHOCTb.
McTouHnK aHeprumn ConHua n 38e3f

S7

3B€3/1bl, MX OCHOBHbIE
XapaKTepucTUKKW. 3B€3/bl rNaBHOM
nocnegosare/ibHOCTU. BHyTpeHHee
CTpoeHue 38€34. CoBpeMeHHbIe
NpeacTaBneHns 0 NPOUCXOXAEHUN 1
aBontoumm ConHua v 38€34

58

MpneuHblid MyTb — Hawa ManakTmka.
MonoxkeHwne u apm>xeHne ConHua B
anakTuke. anakTmkn. YepHole
ObIpbl B AApax ranakTnk

59

BceneHHas. Pa3beraHue ranaktuk.
Teopus BonbLLOro B3pbIBa.
PennkToBOE N3nyyeHwe.
MeTaranaktmka

60

61

HepeLueHHble NPo6/1eMbl aCTPOHOMMY

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

62

O606LLaroLMIA YPOK. Ponb (hn3nKK 1
acTPOHOMWM B 3KOHOMUYECKOWA,
TEXHOMOrMYECKOM, COLMabHOM 1
3TNYECKON chepax AesaTenlbHOCTU
yenoBeka

63

O6o6waroLmin ypok. Ponb 1 mecto
(PU3NKN N aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHE M1pa

64

O6o6watoLL il ypoK. Posb




(h3nyeckomn Teopmmn B hopMUPOBAHIN
npeacTaBNeHWNIA 0 (DU3NYECKON
KapTUHe Mmpa

O6o6uaroLmin ypok. Mecto
(h3rYecKon KapTUHbI MUpa B 00LLEM
pALY COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX NpPeLCcTaBNeHNI 0 Npupose

65

Torosas KOHTpO/bHas paboTa.
66 Pe3epBHbIil ypoK. MarHuTHoOe none.
AnekTpoMarHMTHas NHAYKLUA

Pe3epBHbIi ypoK. OnTunkKa. OCHOBBI
67 cneumanbHon Teopun
OTHOCUTE/NIbHOCTU

Pe3epHblIii ypoK. KBaHTOBasA (hn3mka.
68 DNeMeHTbI aCTPOHOMUN ~
acTpoU3nNKn

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

OBLUEE KOJIMYECTBO YACOB NO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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