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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
obpa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWUA U TPeboBaHWUA K pesyrnbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoi depnepaunn, peann3yroLLnX OCHOBHbl€e
06pasoBaTesibHble NPOrpaMmbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTeCTBEHHO-Hay4HOW KapTUHbI Mupa obydatowmxcs 10-11 Knaccos npu 06yyeHUm
NX (n3MKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-LEATE/IbHOCTHOrO MoAXoAa.
Mporpamma no manke cootsetcTByeT TpeboBaHUAM P OC COO K nnaHMpyembIM
NMYHOCTHbLIM, MPeAMETHbIM 1 MeTanpeAMeTHbIM pe3ynbTataM 06yyeHus, a Takxke
YUMTbIBAET HEOOXOAUMOCTb peanm3auumnm MeXnpeaMeTHbIX CBA3EN (QU3NKU C
eCTECTBEHHO-Hay4YHbIMY Y4ebHbIMKN NpeaMeTamn. B Held onpeaenstoTcsa OCHOBHbIE
LieSIn M3ydeHNs PU3MKK Ha YpOoBHE CpefiHero obuero obpasoBaHus, niaHMpyemble
pe3ynbTaTbl  OCBOEHUA  Kypca  (PU3MKW:  JINYHOCTHbIE, METarnpeameTHbIe,
npeameTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no u3nKe BKIOYAET:

e MNJIAaHMPYeMble pe3ysnibTaTbl OCBOEHUSA Kypca (pn3nKM Ha 6a30BOM YPOBHE, B

TOM YKC/e NpegMeTHble pesy/bTaTthl Mo rogam 0oy4yeHus;

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

du3nKa Kak Hayka O Hambonee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4ebHOro npeimMeTa B LUKO/E, BHOCUT CYLLLECTBEHHbI BKNag B CUCTEMY
3HaHWU 06 OKpyXXatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
[)19 eCTECTBEHHO-HaY4YHbIX YUYeOHbIX MPeLMETOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXatr B OCHOBE MPOLECCOB W SABMEHWUW, W3YYaeMbIX XUMWER, OUONOrunen,
(m3myeckoin reorpagmein M acTpoHoOMMei. cnonb3oBaHWe W aKTUBHOE
NPpUMeHeHNe  (DU3NYECKUX  3HAHWA  OMnpefensieT  xapaktep W pasBuTUe
pa3Ho06pasHbIX TEXHONOIMIA B CPEPe SHEPreTUKK, TPAHCNopTa, 0CBOEHMS KOCMOCA,
MO/ly4eHUs1 HOBbIX MaTepuasioB C 3afiaHHbIMW CBOWCTBaMM W Apyrux. M3yyeHue
(hM3MKM BHOCUT OCHOBHO BKNag B (hOpMUpPOBaHME eCTECTBEHHO-HAYYHOW KapTUHbI
Mupa obydatowmxcs, B (HOPMUPOBaHWE YMEHWUWA MNPUMEHATb Hay4HbIA METOA
MO3HaHMS MPY BbIMOTHEHUN UMW YYEOHbIX UCCEA0BaHNINA.

B ocHOBY Kypca (pu3nKu A1 YpoBHSA CpefHEro 06Lero 06pasoBaHns nooxeH
PAL MAEN, KOTOPble MOXKHO pacCMaTpuBaTh Kak NPUHLMMbLI ero NOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEN KypC ABMSETCH JIOMMYECKU
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenoB PU3NKK, BKIHOYAET Kak
BONPOCbI K/IaCCUYECKON, TaK U COBPEMEHHOW (HU3MKMN,



Hoes cenepanuzayuu. B COOTBETCTBUM C Heil martepuan Kypca (U3NKK
0ObeAUHEH BOKPYr (DM3NYEeCKMX Teopuil. Bepywmm B Kypce SBSeTCH
(hopmupoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnorne.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHUTapHOro noTeHumana (U3NYeCcKorW Hayku, OCMbIC/IEHME CBA3W Pa3BUTUA
(hM3MKKM C pa3BUTMEM OOLLECTBA, & TAKXKE C MUPOBO33PEHYECKMM, HPABCTBEHHbIMY
1 3KONOTMYeCKUMU Npobriemamu.

Hoes npuxnaonoi nanpasnennocmu. Kypc pU3nMKy npegnonaraet 3HaKOMCTBO
C LUMPOKNUM KPYroM TEXHWYECKMX WM TEXHOOMMYECKUX MPUNOXEHNIA N3YUYeHHbIX
TEOPUA N 3aKOHOB.

Hoess sxonoeusayuu pPean3yeTca MOCPeLCTBOM BBEAEHUS 3/1eMEHTOB
COAEPXKaHWA, MOCBALLEHHBIX  3KOMOrMYeCKMM  MNpobsieMamM  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C PasBUTUEM TEXHUKN W TEXHOJOTMIA, a Takke 06CYXAeHWS
Mpo6aem paLnoHasbHOro NPUPOA0NO/L30BAHNA M 3KOMOTMYECKOW 6e30MacHOCT!.

CTepXXHeBbIMU 3/1leMeHTaMU Kypca (M3MKM Ha YPOBHE CpeAHero oobuiero
06paszoBaHNa ABNAOTCA (PU3NYeckme Teopumn (hopmmpoBaHue NPeACTaBIeHUA O
CTPYKTYpe NOCTPOEHUS (PU3NYECKOIN Teopum, Ponn PyHAaMeHTa/IbHbIX 3aKOHOB U
MPUHLMMNOB B COBPEMEHHbIX MPeACcTaBNeHMAX O NPUPOAE, rPaHuLax NPUMEHUMOCTH
TeopwiA, NS ONUCaHWSA eCTECTBEHHO-HaYYHbIX SB/IEHWIA 1 MPOLECCOB).

CUNCTEMHO-[eATeNIbHOCTHbIN MOAX04 B Kypce (MUKW pean3yeTcs npexae
BCEro 3a CYET opraHmM3aumMm 3KCMepUMEHTa/IbHOW [eATefIbHOCTM 06yyatoLwmxcs.
[1na 6a30B0Oro ypoBHs Kypca Pr3nKu — 3TO NCMO/Mb30BaHNe CUCTEMbI (DPOHTASIbHBIX
KpaTKOBPEMEHHbIX 3KCMEPMMEHTOB 1 N1abopaTopHbIX paboT, KOTopble B MporpamMmve
No (m3nkKe 06beAUHEHbI B OOLMIA CMUCOK YYEHUYECKUX MPaKTUYeCKMX paborT.
BblgeneHne B ykasaHHOM nMepeyHe /1abopaTopHbIX pPaboT, MPOBOAMMBIX ANA
KOHTPONA M OLEHKM, OCYLLECTB/AETCA YHaCTHMKaMK 06pa3oBaTe/IbHOro npouecca
ncxoast M3 0COGEHHOCTEN MMaHMPOBaHUA M OCHaLLeHUs KabuHeTa (msmku. Mpu
aTOM o0becneymBaeTca OBNafeHMe OO6ydvaloWMMUCA YMEHUSMU  MPOBOANUTH
KOCBEHHbIE W3MEPEHWs, WCCNeAoBaHNS 3aBUCMMOCTEN (DM3NYECKUX BENNYMH U
MOCTaHOBKY OMbITOB MO NPOBEPKE NPEA/IOKEHHbIX TNMNOTE3.

BonbLLOe BHMMaHWE YaeNAeTCs PeLleHNIO PaCUETHBIX M Ka4eCTBEHHbIX 3ajau.
Mpy 3TOM ANA PacUETHbIX 3a4ay NPUOPUTETOM ABNAKOTCS 3a4aun € SBHO 3aJaHHOM
()M3MYECKON MOAEeNbio, MNO3BOMSIOWIME MNPUMEHATb  U3YYEHHbIE 3aKOHbl U
3aKOHOMEPHOCTW KaK M3 OAHOro pasfdena Kypca, TaK U WHTErpupys 3HaHust 13
pasHbIX pasgenos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMISKOTCA 3a4aHus Ha
0ObSACHEHME NPOTEKAHUA (PU3NYECKUX SBMEHWUIA M NPOLIECCOB B OKPYXXatoLLei
XW3HW, Tpebytowme Bbi6Opa (M3NYECKON MOdenn ANs CUTyaumnm MNpakTUKo-
OPUEHTMPOBAHHOI 0 XapakTepa.



B cooTBetcTBMM C TpeboBaHMsAMN PITOC COO K MaTepuasibHO-TEXHUUYECKOMY
obecneyeHnto y4ebHOro npouecca 6a30Bblil YPOBEHb Kypca (DM3UKM Ha YPOBHE
CpeAHero obuiero obpasoBaHMsi [O/MKEH M3y4vaTbCsA B YC/MOBUSAX MPEeAMETHOro
KabunHeTa (OM3NKU WM B YCMIOBMAX WHTErpMpoBaHHOrO KabuHeTa npeaMeToB
eCTeCTBEHHO-Hay4yHOro umkna. B kabuHeTte (oM3NKN OOMKHO ObITb HEOOXOAMMOE
nabopaTopHoe 060pyAoOBaHWe [AN1S BbIMO/HEHMS YKa3aHHbIX B MNporpamme o
(hn3MKe y4eHNYEeCKNX NpaKTUyYecKnx paboT 1 AeMOHCTpaLOHHOe 060pyA0BaHMe.

[leMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHLUMMOM  MUHMMa/IbHOW  [OCTATOYMHOCTM U 0becneymBaeT  MOCTaHOBKY
MepeyYnCIeHHbIX B MporpaMMe Mo (U3nKe K/YeBbIX AEeMOHCTpauuii A
nccnefoBaHWA  M3y4yaeMbIX  SBMEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTca B BUAE TEMaTMYECKMX KOMMIEKTOB W 0becneumBaeTcs B pacuyéTe
OHOro KOMMN/eKTa Ha [ABYX obydvatowmxcd. TemaTMyecKme KOMMEKTbl
nabopaTopHoOro 060pyaoBaHUSA AO0/MKHbI ObITb MOCTPOEHbI HA KOMMJIEKCHOM
MCMO/b30BaHUM aHaNOroBbIX M LMPPOBLIX NPUOOPOB, a TakKe KOMMbHTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBBIX 1a60paTopui.

OCHOBHbIMW LeNIAMU U3y4eHnsa (PU3NKK B 00LLLEM 06pa3oBaHMKM ABNAKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPEMIEHUS OOyYaloLWMXCAa K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyalbHbIX WU TBOPYECKMX
CMOCOBHOCTEW;

e pasBuTWE MpPeacTaBNeHNIn O HAYYHOM MeTOZe Mo3HaHMs U (hopMMPOBaHME
MCCNeA0BaTeNbCKOro OTHOLLEHNS K OKPYXKatOLWMM SBIEHUAM;

o (hopMUpPOBaHME HAYYHOIO MUPOBO33PEHNSA KaK pe3y nbTara U3yyeHus OCHOB
CTPOEHUS MaTepPUn N (PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

o (opMupoBaHME YMEHWA OODBACHATL ABMIEHUA C  MCMOJ/Ib30BaHMEM
(hPM3NYECKMX 3HAHWI N HayYHbIX [OKa3aTe/bCTB;

o (hopMUpOBaHME MNPeACTaBNeHUA O PO (U3MKWU AN PasBUTUS APYrux
eCTECTBEHHbIX HayK, TEXHUKMN N TEXHOIOTNA.

[ OCTKEHNe 3TUX LieNleit 06ecnevmBaeTCa peLleHneM Cneayowmnx 3ajay B

npoLiecce U3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:

e NPMOBpPETEHMNE CUCTEMBI 3HAHWIT 06 0OLLINX DU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TeopusiX, BK/IOYAA MeXaHWKY, MONEKYNAPHYI0  (DU3NKY,
3NEKTPOANHAMMKY, KBAHTOBYIO (DU3NKY N 3N1EMEHTbI aCTPOPU3NKU;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPEeTUYECKMe 3HaHus  Ans
00bACHEHUS  (DM3NYECKMX SBNEHUA B MNpUpoge W A0S NPUHATUS
MNPaKTUYECKMX PELLEHNIA B NOBCEAHEBHOMN XKU3HU;



e OCBOEHMEe Crocob0B peLleHns pas3UYHbIX 3adad C ABHO 3aaHHOM
(bM3MYecKo Mofenbto, 3adad, MnoApasymeBatonMX CaMOCTOSTe/IbHOe
co3faHve hM3NYeCcKoin Moaenu, aleKBaTHOM YCNOBUAM 3adauln;

o TMOHVMaHME (U3NYECKNX OCHOB W MPUHLMMNOB [EACTBUA TEXHUYECKUX
YCTPOWNCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX BIMAHUS Ha OKPYXKatOLLLYHO
Cpedy;

e OB/laficHME METOAAMM CaMOCTOATE/IbHOTO MIAHUMPOBAHWUA U NPOBEAEHWS
(hM3NYECKUX IKCMEPUMEHTOB, aHasmM3a U WUHTepnpeTauMn MHQopmMaLumu,
onpejeneHns LOCTOBEPHOCTM NOMYYEHHOIO pe3y/bTaTa;

e CO3[aHWe YCNOBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCEA0BaTeTbCKON,
TBOPYECKOWN [eATe/IbHOCTH.

Ha wn3syyeHve u3nkn (6a30Bbli YPOBEHb) Ha YPOBHE CpefHero 06Luero
obpaszoBaHua oTBoanTca 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Heflento), B
11 Knacce — 68 yacoB (2 Yaca B Heento).

Mpefnaraemblil B nporpamMme Mo (Qu3nKe rMepeyeHb 1abOPaToOpHbIX U
MpaKTUYeCKMX paboT ABMSETCA PEKOMEHAOBAHHbIM, YYWUTeNb [enaeT Bbl6Op
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAUBUAYa/IbHbIX
0COBEHHOCTEN 00yYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayuHble METOAbl MO3HAHWA OKPY>KAHOLLEro
Mupa. Ponb 3KCNepUMEHTa U TEOPUM B NPOLIECCE NO3HAHMS NPUPOAbLI. DKCMEPUMEHT
B (n3mKe.

MOAeﬂI/IpOBaHI/Ie q3|/I3I/I‘-IeCKI/IX ABNEHUA WU npoueccos. Haquble rTMnNoTes3.bl.
PU3nNYeCKNe 3aKOHbI U Teopunn. rpaHI/ILI,bI NPUMEHNMOCTA Cbl/l3l/|‘—|€CKI/IX 3aKOHOB.
[MpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

AHa/I0roBble U Ll,I/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|6opb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
CucTtema oTcuéTta. TpaeKTopus.

MepeMelLeHme, CKOPOCTb (CPeaHss 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, Nyt U MNepeMeLLeHus
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeiiHoe ABmxeHe. JByKeHe MaTepuasibHON TOUKM MO OKPYXXHOCTU
C NOCTOSHHON NO MOAY/H0 CKOPOCTbIO. YTN0Basi CKOPOCTb, JIMHEHas CKOPOCTb.
Meprofd 1 YacToTa obpalyeHns. LieHTpoCcTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA WM NPAKTUYECKOe MNPUMEHEHWE: CNUAOMETP,
ABWKEHWE CHapA0B, LEMHbIe 1 PeEMEHHbIE Nepeiaynt.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXEHWIA C UCMO/b30BaHMEM MPOCTbIX MEXaHN3MOB.

MazeHne Ten B BO3AYXe M B pa3pedXeHHOM MPOCTPaHCTBeE.

HabniofeHne ABvKeHWUA Tena, OPOLUEHHOr0 MOA YrIOM K TFOPU3OHTY K
FOPU30HTa/BHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHre CKOPOCTW NpU ABUXEHUMN 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 BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWXKEHUW C HaYa/lbHOM CKOPOCTbLHO, PaBHOI HYIO.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

W3yyeHune aBvXeHWs Tena, 6poLleHHOro roprusoHTasIbHO.

Tema 2. /lunamuka

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

Macca Tena. Cvna. MpuHUMN cynepnosnuumn cuni. BTopoi 3akoH HeloToHa Anis
maTepuanbHON TOUKWU. TpeTunin 3aKoH HboTOHA 4151 MaTepuasibHbIX TOYEK.

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

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

TpeHve. Buabl TpeHus (MOKOS, CKOMbXeHUS, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cua TPeHUs NMoKosA. KosppuumneHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe ¥ BpaLlaTesibHoe ABWKeHWe abCoMoTHO TBEPAOro Tena.

MOMEHT cuibl OTHOCUTENIbHO OcCK BpaweHua. [11e4o cuibl. Ycnosus
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.

CnoxxeHwue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomawi

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBMCMMOCTU CU YMPYroCTU, BO3HUKAKOLWMX B MPY>XUHE U
pe3nHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpAaHEenUsA 6 MEXAHUKE

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. MoTeHumanbHas 3Heprus ynpyro
AeopM1POBaHHOM NPY>KMHbI. MoTeHUMabHast 3SHePrua Tena B6/11M3n NOBEPXHOCTH
3emnu.

MMoTeHUMasbHble XU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HENOTEHUMNA/IbHbIX CUJT C U3MEHEHNEM MEXAHNYECKOW 3HEPTUN CUCTEMbI Te/. 3aKOH
COXpaHeHNs MexaHN4eCKOon aHeprun.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHeHUst uMny/ibca.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

WccnegosaHne €BA3M paboTbl CUMbl C U3BMEHEHWEM MEXaHWYECKOW 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHbIE MOMOXEHNA MOﬂeKyﬂHpHO—KMHETMHeCKOM Teopn N nX OnbITHOE
060CHOBaHMe. BpoyHOBCKOe [ABWXKeHue. [Ouddysusa. Xapaktep OBUMXKEHUS U
B3aMMO/ENCTBMSA YacTul, BelwjectBa. Mogenn CTPOeHWS [as30B, XWUAKOCTER W
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

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



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNSApHO-
KWHETMYECKON Teopun unpeanbHOro rasa. ABCOMIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanerpoHa.
3akoH [anbToHa. 3onpolecchbl B naeasibHOM rase ¢ NMOCTOSAHHbLIM KOMMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOWCTBA W NPaKTUYECKOe MPUMEHEHUe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloOLWMe [UCKPETHOe CTPOeHWe BeLlecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coenHEHWIA.

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 mMaccbl BO3fyxa B K/aCCHOM KOMHaTe Ha OCHOBE M3MepPeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3AyXa B HEIA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucteMa. BHYTPeHHsAs 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHusd. KonnyecTtso TensioTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MaeasbHOro  rasa.  Buabl  Tennonepegauu:
Ten/IoNPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y eNnbHas Ternn0éMKOCTb BELLECTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHaTe 06 aamabaTHOM npouecce. [lepBblid 3aKOH TepMOAMHAMUKW,
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoit 3akoH TepMoAMHaMUKN. HeobpaTUMOCTb MPOLLECCOB B MPUPOAE.

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,



TexHU4YeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [ABWratefb
BHYTPEHHEr0 CropaHuns, ObITOBOW XONOANNbHNK, KOHAWLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena Mpu COBePLUEHWM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOIN Tpy6Ke NyTéM TpeHus (BUAEOLEMOHCTPaLMS).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT Mo aanabaTHOMY pacLUMpPeHnto Bo3ayXa (OnbIT C BO3A4YLLHbIM OTHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
ABurarens.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

3mepeHue yaenbHOR TeNI0EMKOCTH,

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[Mapoobpas3oBaHMe N KOHAeHcaums. VicnapeHue 1 KuneHue. ABCOMKOTHaA U
OTHOCUTE/IbHAst BMAXKHOCTb BO3fyxa. HacbIWweHHbIA nap. YAenbHad TensoTa
napoobpasoBaHms. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

TBépaoe Teno. Kpuctanimyeckme n amopHble Tena. AHM30TPONUS CBOWCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble maTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHasa Tennota nnasneHms. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHU4YeckMe YCTPOMCTBA WM MPaKTUYECKOe TMPUMEHEHME: TUTPOMETP WU
MCUXPOMETP, KaNOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npu NOHMXeHHOM [JaBNeHUN.

Cnocobbl n3mMepeHUs BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTa//IMYECKOro BELLeCTBa.

[eMOHCTpaumsa KpucTansios.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

13mepeHme 0THOCUTE/IbHOW BaXXHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
dneKTpmn3aumsa Ten. DNeKTPUYECKNiA 3apsaa. [1Ba Baa aNeKTpUUECKnX 3apsiaoB.
MpoBOAHWKK,  AVNSNEKTPUKA U MOMAYNPOBOAHUKWA.  3aKOH  COXPaHeHus
3NEKTPUYECKOro 3apsja.
B3aumogeiicTeme 3apafoB. 3akoH KynoHa. ToYeyHbI 3N1eKTPUYECKUIA 3apsif.
AnekTpuyeckoe nose. HanpsXEHHOCTb  3MEKTPUYECKOro nond.  lMpuHumn



Cynepno3vuum 3N1eKTPUYECKUX Nonei. JIMHAM HanpsXkEHHOCTU 3NEKTPUYECKOrO
nons.

PaboTa cun anekTpocTaTuyeckoro nond. MoteHuman. Pa3HOCTb NOTEHLNA/OB.
MPOBOAHMKN N [OM3NEKTPUKM B 3/1IEKTPOCTaTMUeCKOM none. [uanekTpuyeckas
MPOHML,AEMOCTb.

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

TexHuyeckmne YCTPOMCTBA M NPaKTUYECKOE MPUMEHEHME: 3N1EKTPOCKOM,
3NIEKTPOMETP, 3MeKTpocTaThyeckast 3aliuTa, 3a3em/eHue  3/1eKTponproopos,
KOHAEHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOCTBO M NPUHLMN AEACTBUSA 3M1IEKTPOMETPA.

B3avMogelicTBMe HasNeKTPMU30BaHHbIX TeS.

SNeKTPUYECKOe Nose 3apsHKEHHbIX Tel.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTATUUECKOM MOJeE.

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

SHeprus 3apsHKEHHOro KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3mepeHe 3N1eKTPOEMKOCTI KOHAEHcaTopa.

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

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

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

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

PaboTa 3nekTpuyeckoro Toka. 3akoH [bkoyns—SleHua. MoLWHOCTb
3NEKTPUYECKOr0 TOKa.

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

JNeKTPOHHAst  MPOBOAMMOCTb  TBEPALIX  METa/IoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

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

MonynpoBogHukK.  COGCTBEHHass M MNPUMecHas  NPOBOAMMOCTb
nonynpoBogHnKoB. CBOCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPUGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
INeKTPONNTMYECKAs AnccoLmaums. NeKTPOm3.



AneKkTpnyeckmMin TOK B razax. CamOCTOATE/NIbHbIA N HecaMOCTOSATE bHbIN
paspaa. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEepPMUCTOPbI 1 (DOTOPE3NCTOPDI, NOMYNPOBOLHUKOBLIN AN0[, Fa/lbBAHMKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

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

CwmeLlaHHoe coefjMHeHue NPoBOAHNKOB.

MpsAmMoe M3MepeHWe 3MIEKTPOABMKYLLEA Ccufbl.  KOpPOTKOe 3aMblkaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

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

MpoBOAMMOCTb 3/1EKTPOSINTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

OLHOCTOPOHHAA MPOBOAUMOCTb ANOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPOABMXKYLLEA CUMbl UCTOYHMKA TOKA W ero BHYTPEHHero
COMPOTMB/IEHUSA.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkmn 6a30Boro ypoBHs B 10 Knacce OCYLLECTBNSETCA C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHNEM METOAOB Hay4yHOro
MO3HaHMS: SB/IEHWE, Hay4yHbIA (hakT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopus, HabntoaeHVe, IKCNEPUMEHT, MOAENMPOBaHNe, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpanKn U CBOMCTBA, TPUTOHOMETPUYECKME PYHKLUN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOX/AECTBO,
BEKTOPbI U UX MPOEKLUMNN Ha OCU KOOPAMHAT, CNOXEHWE BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
Tens0006MeH XUBbIX OpraHnM3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBeCHUE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumus: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHME aTOMOB U MOJIEKY/1, MO/lb
BeLLecTBa, MONSiPHas Macca, Ten/0Bble CBOMNCTBA TBEPAbIX TeN, XXMAKOCTEN 1 rasos,



ANEKTPUYECKME  CBOMCTBA  METa//IOB,  3NEKTPONMUTMYECKAs — AuccoLmauus,
ra/bBaHUKa.

Teozpaghus: BNOXKHOCTb 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 TYPOWHa, ObITOBOI XONOAUNBHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE bHbIE MPUBOPBI, Fa/IbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[MocTOsAHHbIE MarHUTbI. B3anmogeincTeme NOCTOAHHbLIX MarHUTOB. MarHUTHoe
rnose. BeKTop MarHUTHON MHAYKUMKW. TTPUHLMIN CYyNeprno3nLmm MarHUTHbLIX MOJEeN.
JINHUM  MarHUTHOM WHAYKUMW. KapTvHa NWUHWA MarHUTHOW WHAYKUUWA MOoNs
MOCTOAHHBLIX MarHUTOB.

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHWMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM C TOKOM. OnbIT pcTeda. B3avmogeincTemne nNpoBOAHMKOB 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.  INEeKTPOABMXKYLLAA cuna WMHAYKUMK. 3aKOH  3/1IeKTPOMarHMTHOM
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.



Llemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3M1EKTPOABMKYLLEA CUMTbl MHAYKUMN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NOTOKa.

#BneHne caMOMHAYKLUMN.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SIBNEHNS 3NEKTPOMAarHUTHON MHAYKUWMN.

Pa3nen 5. KosieOaHUS U BOJITHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKmne KonebaHmsi. MNepuod, 4YacToTa, amnauTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTU4eCKnii MasiTHUK. YpaBHEHME FapMOHUYECKUX
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 3aTyXatoLmxX KonebaHuaX. BbIHY>XaeHHble MexaHUYecKune
KonebaHus. Pe3oHaHC. BbIHYXXeHHbIe 3/1EKTPOMarHUTHbIE KO/lebaHus.

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

TpaHcgopmatop. Mpon3BoacTBO, nepefada n noTpebneHne aneKTPUUeCKoi
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHMYecK/e YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUW 31eKTponepeaay.

Jlemoncmpayuu

WccnegoBaHve napameTpoB KosebaTenbHOM CUCTeMbl (MPYXXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWi.

HabnofeHne pe3oHaHca.

CB060/HbIE 3M1EKTPOMArHUTHbIe KonebaHus.

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

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

Mogenb MMHWUK 3N1eKTponepesadn.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

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

VccnefnoBaHve nepemMeHHON0 TOKa B LIENK U3 NocnefoBaTe/lbHO COeAMHEHHbIX
KOHAeHcaTopa, KaTyLLKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60/IHbL

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

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

ANEeKTPOMarHUTHbIE BOJIHbI. YCOBUS U3yYeHUS 3NIEKTPOMArHUTHbIX BOJH.
B3anmHasa opueHTaums Bektopos E, B, V B anekTpomarH1MTHoOi BonHe. CBolCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsIeHne, nongapusaums, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MNMpUMeHeHMe 3M1eKTPOMArHUTHbIX BO/IH B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBasi [AMArHOCTMKa B TEXHWKE W MeauuMHe, pagap,
paanMonpuEMHNK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpoCcTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaKeHUs 1 NPeNoMIeHUS MeXaHUYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

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



VccnenoBaHve CBOMCTB 3/1EKTPOMArHUTHBIX BOJH: OTPaXKeHWe, MPesioM/IeHNe,
nonapusaums, gnudpakumsa, MHTeppepeHums.

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/10CKOM 3epKase.

MpenomneHne ceeTa. 3aKOHbI NPenomIeHns ceeta. AGCO/MIOTHLIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

CobwupatoLme 1 paccenBaroLLme MH3bl. TOHKas MH3a. POKYCHOe paccTosHUe
M OMTUYECKAs CKMa TOHKOW JIMH3bI. MOCTPOeHME N306paXkeHNIA B COOMpatoLLUX U
paccemBaroLLmMX NIMH3aX. Popmya TOHKOM /IMH3bI. YBeMYeHne, aBaemMoe IMH30MA.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHumss cBeta. KorepeHTHble WCTOUYHUKW.
Ycnosus HabnogeHUss MakCMMyMOB W MWHVMMYMOB B WHTepgepeHUMOHHOM
KapTUHe OT ABYX CUH(A3HbIX KOrePEeHTHbIX MCTOYHWKOB.

Onpakumsa ceeta. [udpakuMoHHas pelléTtka. Ycnosume HabnogeHUs
rNaBHbIX ~MakCMMyMOB MpW  MafeHWM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANPPaKLMOHHYIO PELLETKY.

Monapusalma ceeTa.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKOe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapat, MPOEKUMOHHBIA annapar, MWUKPOCKOM, Tefeckor, BOJIOKOHHas
ONTUKa, AN(PaKLMOHHAsA peLléTKa, NoNAPonL.

Jlemoncmpayuu

MpAMONIMHEIHOE pacnpoCTpaHeHWe, OTPaXKeHWe W MNpenoMieHne CcBeTa.
OnTunyeckme npnbopsl.

[MonHoe BHYTpPeHHee oTpaXKeHWe. Mogenb CBETOBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenu MMKpocKona, Teseckona.

HabntogeHve nHTepepeHLMn cBeTa.

HabnofeHve gndpakumm ceeta.

HabnogeHve aucnepcum ceeta.

[Mony4yeHne crnekTpa ¢ NOMOLLbH NPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PELLETKN.

HabntogeHve nonspusauum ceeta.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

3mepeHue nokasaTens NpesioMIeHNs CTeKNa.



VccnefoBaHve CBOMCTB M306paXKeHNI B IMH3aX.
HabntogeHve anucnepcum ceeta.

Paznesn 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH
["paHnLbl NPUMEHUMOCTM K/1aCCUYECKOM MexaHUKK. IocTynatbl cneumanbHom
TEOPUU OTHOCUTE/IbHOCTU: MHBAPMAHTHOCTbL MOAYNSA CKOPOCTU CBETA B BaKyyMe,
MPUHLMAN OTHOCUTENIbHOCTU DNHLUTENHA.
OTHOCUTENLHOCTbL OAHOBPEMEHHOCTU. 3amMef/IeHNe BPeMEHU N COKpaLLleHue
[ANTVHBI.
JHeprus n UMNynNbC PeNaTUBUCTCKOM YacTuLbl.

CBA3b Macchl C 3H€pf|/|€|7| N NMIMYJIbCOM peﬂﬂTMBMCTCKOM HacTuubl. 3Hepr|/|ﬂ
MoKo4.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®0oTOHbI. PopmMyna NnaHKa CBA3N 3HEPrnM POTOHA C ero YaCTOTOW. DHeprus
N UMMY/bC (DOTOHA.

OTKpbITNe 1 uccnegoBaHne potoadpekTa. OnbiThl A. [T, CToneToBa. 3aK0OHbI
(hoToa(hpekTa. YpaBHEHNE IMHLWITENHA ANA PoToaddekTa. «KpacHas rpaHumua»
(hoToahheKTa.

NasneHune ceeta. OnbIThl 1. H. Jlebeaesa.

XUMKMYeCKoe aeincTBme CBETA.

TexHU4YeckMe YCTPOMCTBA M MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAATUMK, CONHEeYHan baTapes, CBETOAMOL,.

Jlemoncmpayuu

P oTO03hheKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

iccnenoBaHme 3aKOHOB BHeLLHero hotoaddekTa.

CseToanog.

CosnHeyHas 6arapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -yacTuu,.
MnaHeTapHasd Mogenb aTtoma. [loctynatel Bopa. W3nydeHue u nornoLleHue
(bOTOHOB NpW Mepexofe aToMa C OAHOr0 YPOBHA 3HEPrMM Ha Apyroin. Bupbl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

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

CnoHTaHHOE W BbIHYXX/IEHHOE U3/yYeHme.

TexHn4Yeckne YCTPOWCTBA M MpPaKTUYECKOe MNPUMEHEHME: CNeKTPasibHbIN
aHanM3 (CNeKTpocKon), nasep, KBaHTOBbLIN KOMMbIOTEP.

Jlemoncmpayuu



Mogesnb onbiTa Pesepdopaa.

OnpefeneHve 4NMHbI BO/HbI f1a3epa.

HabnoeHne NMHenYaTbIX CNEKTPOB NU3/TyUYeHWS.

Nasep.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabnofeHne NMHeYaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCNepuMeHTbI, [0KasblBaloLWme CMOXHOCTb CTpoeHusa agpa. OTKpbITUe
pagnoakTMBHOCTU. OnbITbl Pesepopaa no onpesaeneHnio cocTaBa pagvioakTUBHOIO
n3nyyvenns.  CeoilctBa  anbha-, GeTa-, ramMma-usnyyeHus.  BnvsHue
PaAMo0aKTUBHOCTI Ha XXMBble OpraHn3Mbl.

OTKpbITME MPOTOHA M HelTpoHa. HyknoHHas mopenb sgpa lMeiseHGepra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe umco aapa. 30Tonsl.

Anb(a-pacnag. ONeKTPOHHbIA K  MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3y4veHne. 3aKOH pagmnoakTUBHOIO pacnaga.

SHeprusa cBA3W HYK/IOHOB B AApe. AepHble cusbl. [JeeKT Macchl aapa.

AnepHble peakuun. [leneHve n cMHTe3 aaep.

AnepHbId  peakTop. TepMosdepHblt CUHTE3. MpobneMbl M NePCNeKTUBbI
AAEPHON 3HePreTUKN. KOOTNYECKINE aCMeKTbI SAEPHON SHEPTETUKN.

AneMeHTapHble YacTuubl. OTKPbITUE MNO3UTPOHA.

MeToAbl HabNAEHNA 1 perncTpaumm afieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (hM3NYECKOM KapTUHBI MUpa.

TexHMYecKre yCTPOoCTBA N MPaKTUYECKOe MPUMeHeHWe: [03UMETP, Kamepa
BunbcoHa, aaepHbIin peakTop, aToOMHas 6om6a.

Jlemoncmpayuu

CUETUMK NOHN3UPYIOLLMX YacTuL,

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHme TpekoB YacTuy (Mo rotoBbIM (hoTOrpadmsam).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

JTanbl pa3BuUTUA aCTPOHOMUN. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUEHMe
aCTPOHOMUMU.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3AbI, M/aHETbI, UX BUAMMOE
LBVKEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHas aKTMBHOCTb. WICTOYHMK 3Hepruv ConHua W 3BE3f.
3BE3[bl, MX OCHOBHble XapaKTePUCTUKW. [marpaMma «CnekTpasibHblil Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [15 3BE3[ [/1aBHON MOCNefoBaTe/IbHOCTU. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaB/eHNsa 0 NpoucxoxXaeHnn n ssontoumm ConHua v
3BE3[,. JTanbl XXU3HN 3BE3M.

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

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

MaclutabHast CTpyKTypa BceneHHon. MeTtaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpefeneHns NoMoXKeHNs HeGeCHbIX 0ObEKTOB Ha KOHKPETHYIO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
CoLMaIbHOM N 3TUYECKOW chepax AeATeNIbHOCTM YeI0BEKA, PO/b U MECTO (IU3UKM U
aCTPOHOMUM B COBPEMEHHOW Hay4HOW KapTUHe Mupa, posib (hM3NYECKON Teopun B
(hopMUpoBaHUM NPeACTaBNEHNIA O (DU3NYECKOW KapTUHE MUPa, MECTO (PU3NYECKOMN
KapTUHbI MMpa B  00WEM psgy  COBPEMEHHbIX  eCTECTBEHHO-Hay4YHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexknpeaMeTHbIe CBA3H

M3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

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

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(PYHKUUKN: CUHYC, KOCMHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKKW MNoA06US TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX quryp n ooéma Ter.

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

Xumus: CTPOEHNE aTOMOB W MOJSIEKY/, KPUCTa/IINYeCcKaa CTPYKTypa TBEPALIX
Ten, MexaHn3mbl 06pa30BaHNA KPUCTA/INIMYECKON PELLETKM, CNEKTPaSIbHbIA aHan3.



l'eocpagpus: MarHUTHble noMOCca  3eMAn, 3a1eXW  MArHUTHbIX  PYA,
(hoTOCHEMKA 3eMHOM NMOBEPXHOCTK, MPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3N1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABUraTe/lb, MHAYKUMOHHAA Meyb, pajap, PaguonpuémHuK, Tenesunsop,
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 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameta «PU3nKa» AOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 06y4YaloLLMXCA PYKOBOACTBOBATbLCH
chopMUPOBAHHON BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpUeHTaUWUA,  MO3UTUBHbLIX  BHYTPEHHMX  YOEXAEHWA, COOTBETCTBYHOLLMNX
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 MPaXKAAHCKOM NO3nLMM 06YyHatoLerocs Kak akTMBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAAMUMOHHBLIX  OOLLEYEeNIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [eSTeNIbHOCTb B MHTEpecax rpaxaaHCKoro
obLlecTBa, y4aCcTBOBaTb 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:

ChOpMMPOBAHHOCTb POCCUIACKON IpadXKaaHCKOW UAEHTUYHOCTU, NaTPUOTU3MA;

LIEHHOCTHOE OTHOLLEHNE K TOCYAapCTBEHHbIM CUMBOMAM, AOCTVKEHWUAM
POCCUIACKMX YUYEHbIX B 0611aCTV (IN3NKN N TEXHUKN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOrO MOBEAEHNS;

CMOCOGHOCTb OLEHMBATL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPUEHTMPYSACb Ha MOPaNbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTW, B TOM 4uCNe B
[eATeNbHOCTU YYEHOTO;

0CO3HaHWe NIMYHOr0 BKNafa B MOCTPOEHME YCTOMNUMBOI0 ByAYyLLErO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOLLEHWE K MUPY, BK/KOYas 3CTETUKY HayYHOro TBOPYeCTBa,
NpUcyLLIEro hM3nNYeCKon Hayke;

5) TPpy10BOT0 BOCTIMTAHUSI:



NHTEPeC K pas/iMyHbIM cepam MpogecCOoHaIbHOW [AeATeNlbHOCTU, B TOM
4mcre CBA3aHHbIM C (PU3NKOM N TEXHWUKOI, YMEHWe COBEPLLATL OCO3HaHHbIV BbIOOP
OyayLein npoeccumn 1 peann3oBblBaTb COOCTBEHHbIE XKM3HEHHbIE M/1aHbl;

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

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

CPOPMMPOBAHHOCTL  3KO/IOMMYECKON KY/bTYpbl, OCO3HaHWe [106a/1bHOro
XapakTepa 3K0N0rnyeckmx npobnem;

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

pacluvpeHve onbiTa [esATe/lbHOCTU 3KOOrMYecKoil Harpas/ieHHOCTN Ha
OCHOBE MMEHLLIMXCA 3HAHWI MO PU3NKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

CPOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKON HAYKN;

OCO3HaHMe LEHHOCTU Hay4yHOW [eATefIbHOCTM, TOTOBHOCTb B MpoLecce
N3yyYeHNs (IU3NKK OCYLLLECTBNATb NPOEKTHYIO U UCCeA0BaTE/IbCKYHO AeATe/IbHOCTb
WHAMBUAYASIbHO U B Fpynne.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOATENIbHO  (hOPMY/NIMPOBaTb M aKTya/M3MpoBaTb  MpPobnemy,
paccMaTpuBaTb e€ BCECTOPOHHE;
onpenenaTb Uenu AeATeNlbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUM UX
[LOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTU W MNPOTUBOpPEYMAs B paccMaTpuBaeMbIX
(hM3NYECKMX ABMEHMSX;
pa3pabartbiBaTb MaH PeLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMEeRLLMXCS
MaTepuaibHbIX N HEMaTEPUa/IbHLIX PECYPCOB;
BHOCUTb KOPPEKTMBLI B AEATENbHOCTb, OLIeHMBaTbL COOTBETCTBUE PE3y/IbTaTOB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATeNbHOCTY;
KOOPAMHMPOBATb U BbIMOHATL PaboTy B YCOBUAX PeasibHOro, BUPTYa/lbHOro
N KOMOMHMPOBAHHOI O B3aMMO/ENCTBUS;
pa3BMBaTb KPeaTMBHOE MbILL/IEHME NPU PELLEHNN XKU3HEHHBIX MPO6IeM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BNageTb Hay4yHOW TEPMUHOMIOTMENR, K/IHOYEBLIMW MOHATUAMM M METoAamu
(h13nYeCKoin HayKu;



BNafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTV (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOVCKY
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 rMMNoTe3y eé peLleHns, HaXoANTb aprymMeHTbl 151 0Ka3aTe/IbCTBa CBOMX
YTBEPXAEHWNIA, 3ajaBaTb NapaMeTPbl U KPUTEPUM PELLEHWS;

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

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 0Opa3oBaTe/lbHON
AesATeNIbHOCTW, B TOM YMC/IE NPU U3YYEHUN (DU3NKMK;

NaBaTb OLEHKY HOBbIM CUTYaLUsiM, OLleHNBAaTb NPUOOPETEHHbIA OMbIT;

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

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblfBUraTb HOBbIE UAEW, NpeAnaratb OpUrnHabHbIe NOAXO/Ab! U PELLEHUS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKaloLLMe a/lbTepPHATUBHbIE PeLLeHNs.

Pabora c nndopmanueii:

BNafeTb HaBblKaMK MOMYYEHUS| MHGOPMALMKA (IU3NYECKOrO COAEpPXKaHMS U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoNMb30BaTb  CPeACcTBa  MHMOPMALMOHHLIX M KOMMYHUKALMOHHbIX
TEXHOMOTNA B PELUEHUN KOTHUTUBHBIX, KOMMYHUKATUBHbIX U OpraHuU3aUMOHHbIX
3a1a4 ¢ cobnoAeHNeM TPeb0oBaHMIA 3PrOHOMUKN, TEXHUKM 6E30MacHOCTU, TUITUEHBI,
PECypcocOepeXxeHns, MpaBoOBbIX M 3TUYECKUX HOPM, HOPM MH(OPMAaLMOHHOM
6e30nacHoCTH;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHUs B pas3/IM4UHbIX hopmartax c
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYLLECTB/IATbL 00LLEHME Ha YPOKax (hM3MKM 1 BO BHE-YPOUHOIN AeATENbHOCTY;
pacno3HaBaTb  MNPeAnoCbIIKN  KOHDAMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(NKTbI;



Pa3BEPHYTO W IOFTMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHWNEM
A3bIKOBbIX CPEfCTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BbIOGUpaTb TEMATUKY WM METOAbl COBMECTHbIX [AENCTBUA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefensite ponM C YYETOM MHEHWIA Y4YaCTHWMKOB, 00CYX[aTb pe3y/bTaTbl
COBMECTHO paboThbl;

OL|eHMBaTb Ka4eCTBO CBOEr0 BKMafa U KaXKAoro y4acTHMKa KOMaHAbl B 06LLuiA
pesynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npefnaraTb HOBble MPOEKTbl, OLUEHMBaTb MAEW C MO3MUUN  HOBMU3HBbI,
OPUrMHANILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBeAeHNe B  Pa3/INYHbIX
CUTYaUMsX, NPOSIBNSATL TBOPYECTBO 1 BOOOPaXKeHWE, ObITb MHULIMATUBHBIM,

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYH AeATe/lbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MNPO6GJEMbl, CTaBUTb U (DOPMYNNPOBATH
COOCTBEHHbIE 3a/1auu;

CaMOCTOATE/IbHO COCTaBNATL MMaH pPelleHnst PacyETHbIX U KayeCTBEHHbIX
3afa4, nsaH BbIMOIHEHNA NPaKTUYECKOWN paboTbl C YYETOM MMEIOLLNXCS PeCYpCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINUHbIX MPeLNOUTEHNIA;

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

OLeHMBaTb NPUOOPETEHHDIN OMbIT;

CnocobcTBOBaTb (POPMUPOBAHUIO M MPOSAB/IEHMIO 3pyaMUMM B 061acTy
(h131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIN U KY/IbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LieNAM;

BMafleTb  HaBblKaMW  MO3HaBaTe/IbHOM  peieKCUM  Kak  OCO3HaHWA
COBepLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWIA;

1CMoMb30BaTh NMPUEMBI pPeieKCUN ANS OLEHKU CUTYauuu, Bbibopa BEPHOMO
peLleHuns;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PEeLUeHUs Mo KX
CHVDKEHWIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX Mpu aHajv3e pe3ynbTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpy3HaBaTb CBOE NPaBo M NPaBo APYrvX Ha OLLUNOKK.

B npouecce JOCTVXeHWS IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUSA NPOrpaMMbl Mo
(m3nke AN YPOBHA CpeAHero o06wero o6pasosaHMA Yy  oBydarolmxcs
COBEpLLEHCTBYeETCHA 3AMOLMOHa/TbHBII WHTENNEKT, npeanosaratoLwpia
ChopMM1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLWero cnocobHOCTb NOHUMaTbL CBOE 3MOLIMOHA/bHOE
COCTOsiHWE, BUAETL Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOM Cdepbl,
ObITb YBEPEHHbIM B Ce6E;

CamMOoperynmpoBaHns, BK/IKOYAKOLLEr0 CaMOKOHTPO/b, YMeHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MNOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3AMOLMOHa/IbHBIM U3MEHEHUAM W MPOSABNATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLW, BKIOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHMIO Lenn
ycriexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHWe [AeCTBOBaTb WMCXOAA M3 CBOMX
BO3MOXHOCTEW;

aMMaTnK, BKJIKOYatoLLeld CnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uTbIBaTb €ro NpW  OCYLLEeCTB/IEHUM OOLLEeHMs,, CMNOCOBHOCTL K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOHAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLlaTb KOHMINKTI.

NNPEAMETHBIE PE3YJIBTATBI

K koHLy 06y4eHus B 10 kiacce NpeAMeTHble pe3y/nbTaTbl Ha 6a30BOM YpOBHE
A0/MKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCS YMEHWIA:

AEMOHCTPUPOBaTb Ha NpUMepax Posib U MecTo (PU3NKM B POPMUPOBaAHMK
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOOMMIA, B NPaKTUYECKON LeATeNbHOCTU NIOAEN;

YUMTbIBaTb pPaHuLUbl MPUMEHEHWUA U3YYeHHbIX (QU3NYECKUX MOeNei:
maTtepuasibHas TouKa, MHepumaibHas cuctema oTcuéTa, abCconoTHO TBEPLOE Teso,
naeanbHbIA ra3, MoAeNn CTPOEHNS rasoB, XXMAKOCTEN U TBEPALIX Ten, TOYEUHbIN
3NEKTPUYECKINIA 3apsg NPK peLLeHn (U3NYeCcKUX 3aaay;

pacnosHaeatb usnyeckme ABneHns (MPoLecchl) U 00BACHATbL UX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW TeopuM CTPOEHWS BeLlecTBa M



3NEKTPOANHAMMKMN: paBHOMEPHOE U PaBHOYCKOPEHHOE NPSAMO/IMHEHOE ABUKEHNE,
CBOOOAHOE MajieHve Tes, ABMXKEHME MO OKPY)KHOCTU, UHepUMs, B3aUMOAENCTBME
Ten, Andggysns, 6poyHOBCKOE [BUXKEHWE, CTPOEHME XXUAKOCTEN U TBEPABIX Ten,
N3MeHeHNe 06bEMa Ten MpU HarpeBaHUWM (OXNaXAEHWUK), Tenj0BOe paBHOBECUE,
ncrnapeHve, KOHAeHcauums, NnaB/eHne, KpUCTan3auns, KWMeHne, BNaXKHOCTb
BO3[yXa, MOBbILIEeHVEe AaB/eHNs rasa Mnpu ero HarpeBaHWM B 3aKPbITOM COCY[E,
CBA3b Mex/y napaMeTpamy COCTOAHWA rasa B M30MpoLeccax, neKTpusauma Ten,
B3aMMO/ENCTBME 3aps/0B;

OMUCbIBATb MEXaHWYeCKOe ABWKEHWE, WCMONb3ys (PU3NYECKNE BeSIMUMHBI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
NUMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUManibHas 3Heprus, mMexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb;, MPU OMMWCaHUW MNPaBWIbHO TPaKTOBATb
(PM3NYECKNIA CMBICT UCMOSb3YEMbIX BE/IMUYMH, WX 0603HAYEHMS W eaMHMLBbI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (PU3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHAMU;

OMMCbIBaTb WM3YyYeHHble TenjoBble CBOWCTBA Te/l U TEnJoBble SAB/EHUS,
NCMonb3ys (M3MYeCKMe BeNMYUHLL [aBfieHWe ras3a, TemnepaTtypa, CpeaHss
KWHETMYeCKaa 3HEPrusi XaoTUYECKOro ABWXKEHUS MOJIEKY/, CpPefHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMJIOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3()(pMUMEHT MOMe3HOro AeWCTBMS TEenioBOro [Asurartens; npu  onucaHum
MpaBUIbHO TPaKTOBaTb (PU3NYECKMIA CMbICNT WUCMOMb3YEMbIX BEIUYMH, UX
00603HayYeHNs W  eAuHWLbI, HaxXoAUTb  OPMY/bl, CBA3bIBAIOLWME  [LAHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHNa (nMpouecchl), NUCMonb3ys PUNYECKME BENNUYUHBIL: 3NEKTPUYECKUIA 3apsi,
3NEKTPUYECKOE MoJsie, HaNPSXKEHHOCTL MONS, NOTEHUMaN, Pa3HOCTb NOTEHLMANOB;
MNpyv OMUCaHWN MPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOMb3YEMbIX
BE/IMUMH, UX 0003HAYeHUS W efUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLME
AaHHYI0 PU3NYECKYIO BE/IMUMHY C APYTUMW BENNYNHAMU;

aHaM3npoBaTb (DM3NYECKMe NPOLECChl U ABMNEHUS, UCMOMb3ys (PU3NYECKME
3aKOHbI N NPUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHUs MeXaHWYeCKO 3Heprumn, 3aKOH COXpaHeHWs MMMY/bCa,
MPUHLUMN CYNeprnosnummM Cu, MPUHUMN PaBHOMPaBUA WHepPUUaSIbHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpU0 CTPOEHMSA BeLecTBa, rasoBble
3aKOHbl, CBA3b CpeAHEN KMHETUYECKOW 3HEPrMmM TEMNOBOr0 ABMXXEHUS MOMEKYN C
abCo/MOTHOM TeMnepaTypoi, NepBblil 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEKTPMYECKOro 3apafa, 3akoH Ky/oHa, npuv 3TOM pa3nnyatb C/I0BECHYHO
(hopMyNMPOBKY 3aKOHa, ero mMaTteMaTU4YeckKoe BbIpaXXeHWe U YCnoBus (rpaHuupl,
061acTn) NPUMEHUMOCTWU;



0OBACHATL OCHOBHbIE MPUHLMMbI AEACTBUA MaLLVH, NPUOOPOB N TEXHUYECKIMX
YCTPOWCTB; pa3nnyaTb YCNOBUA UX 6e30MacHOro UCnonb3oBaHWsA B MOBCEAHEBHOM
XU3HNY;

BbIMO/HATL  3KCMEPUMEHTbI MO  WCC/EA0BaHUIO  (IU3NYECKUX SBMEHUIA U
MPOLECCOB C WCMO/Mb30BAHNEM MPAMbIX UM KOCBEHHbIX W3MEpPeHWid, Npu 3TOM
(hopmynupoBatb Npobnemy/3agadvy 1 runotesy y4ebHOro aKCnepumeHTa, cobmparb
YCTaHOBKY W13 NpeAnoXeHHOro 06opyfoBaHus, MPOBOANTL OMbIT U (hOpMYNpPoBaThb
BbIBOAbI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNA (IN3NYECKUX BEMYUH, MPY
3TOM BblOMpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY  (M3NYECKUMW  BeIMYMHAMU  C
MCNONb30BaHNEM MPAMBbIX WM3MEPEHWIA, MPU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(hnKcmpoBaTb pesynbTaTbl MOTyHeHHOW 3aBUCUMOCTU (PU3NYECKMX BEIMUMH B BUAE
Tabnuu 1 rpadukos., fenatb BbIBOAbI MO pe3y/bTaTam UCCNef0BaHuS;

cobnogaTte npasuna 6esonacHoOro Tpyga npy NpoBefeHUN 1ccnefoBaHn B
pamKax Y4ebGHOro 3KCrepuvMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyaoBaHuUs;

pelarb pacyéTHble 3afa4n C SBHO 3afaHHON (M3NYECKO MOZESbHO,
NCMoMb3ys (In3nYecKme 3aKOHbI Y MPUHLMNLI, HA OCHOBE aHaIn3a YCNoBUA 3aa4uu
BblOMpaTb (OM3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXxo4uMble ANA eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBEHHbIE 3afa4u: BbICTpamBaTb IOrMYECKN HENPOTUBOPEYNBYIO
LIeMOYKY pacCy>kKAeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyeckme SABNeHns;

MCNONb30BaTh NPU PeLLEHNN YYeBHbIX 3aa4 COBPEMEHHbIE MHPOPMALMOHHbIE
TEXHONIOMUN A1 NOUCKA, CTPYKTYPMPOBaHUSA, MHTepNpeTaumn U npeacTaBieHuns
Yy4eOHON W Hay4yHO-MONyNAPHOM WHMOPMaLUK, MOMYYEHHOW W3  Pa3/INYHbIX
MCTOYHUKOB, KPUTUYECKN aHaIM31POBaThb NoyyYaeMyto MHDOPMaLUIO;

NPYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBUTME HayKM, 0OBACHEHME NMPOLLECCOB OKPY)KAKLLIEr0 MUPa, B Pa3BUTUE TEXHUKU
N TEXHONOTUNA;

1CMOo/Mb30BaTh TEOPETUYECKME 3HAHMS MO (PU3NKE B NOBCEAHEBHOM XXU3HWN ANS
obecrneyeHns 6esonacHOCTU Mpu obpawieHnn ¢ npuéopamMn U TEXHUYECKMMMU
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEAEHMNS B OKPYXKatOLLIEN Cpeae;



paboTaTtb B rpynne C BbINOAHEHNEM pPa3IMUHbLIX COLMaNbHLIX POSei,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN 1
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMort Npo6iemsl.

K koHLy 06y4eHuns B 11 kiacce NpeAMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHE
A0/MKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCS YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofib U MEeCTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B MPaKTUYECKON AeATeNbHOCTU NIOAEN, LENOCTHOCTb U eAMHCTBO
(h13nyecKoin KapTnHbI MUPa;

YUMTbIBaTb TPaHuLUbl MPUMEHEHWUA UN3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbIA 3/1eKTPUYECKUIA 3apsif, /Tyd CBETa, TOYEYHbIN MCTOYHUK CBETa, saepHas
MOZe/lb aToMa, HYK/IOHHas MOfe/lb aTOMHOro sfpa npu pelleHnn (ranyeckmx
3ajav;

pacrnosHaBaTb m3nYeckmne SBNeHns (NPOLLECChbl) N 0OBACHATb X HAa OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (IM3UKW: 3M1EKTPUYECKAs NPOBOAMMOCTb,
TENN0BOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AEWCTBUS TOKa, B3aMMOAENCTBME
MarHWTOB, 3/1eKTPOMAarHuTHas WHAYKUMS, [AeACTBME MarHUTHOrO Mofd  Ha
MPOBOAHWK C TOKOM W ABWXYLIMIACA 3apsf, 3MEeKTPOMarHUTHblE KonebaHus K
BOJIHbI, MPSIMO/IMHEHOE PacnpoCTpaHeHWe CBEeTa, OTPaXeHWe, MpPeOM/IEHUE,
NHTepdepeHUns, audpakumMs W nonspusaums  CBeTa, AMCNEpcUs  CBETa,
(hoTO3NEKTPMYUECKUIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [aBNEHNE, BOSHUKHOBEHME
NIMHeNYaTOro CrnekTpa aToma BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPUYECKYHD  MPOBOAMMOCTb  Pa3/IMYHbIX  cped) MU
3/IeKTPOMarHuTHble ABMEHNSA (NPOLEecChl), MCMOMb3ysa (PU3NYECKME BENNYUHDI:
3NIEKTPUYECKNIA 3apsf, CUMa TOKa, 3MEKTPUYECKOe HanpshKeHue, 3NeKTpUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMANOB, 3NEKTPOABMXKYLLASA Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cvna JlopeHua, WHAYKTUBHOCTb
KaTyLUKKN, 3SHEPrus 3MeKTPUYECKOro WU MarHWTHOrO Monel, nepuog M 4actoTa
KonebaHuin B KonebaTeNbHOM KOHTYpe, 3apsf M cuna ToKa B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbLIX KoMebaHuil, (POKYCHOe pacCcTosiHME U
ONTUYeCKas Cuna MNH3bI, MPU ONUCaAHUM MPaBUIbHO TPaKTOBaTb (U3UYECKWIA
CMbIC/T WCMNO/b3YEMbIX BEIMYMH, WX O0003HAYEHWA W EeAMHULbI, YKa3blBaTb
(hopmyibl, CBS3bIBAIOLLME AaHHYIO (DU3NYECKYHO BE/TMYMHY C APYTVMU BENIMUYUHAMU;

ONUCbIBaTb W3y4YeHHble KBAHTOBbIE $BMEHMS W MNPOLIECCHI, WUCMO/b3ys
(m3nyeckne BeIMUMHBI: CKOPOCTb 3M1EKTPOMArHUTHLIX BOJH, AAMHA BOSHbI Y
yacToTa CBETa, 3Heprus 1 UMnynbc hoTOHa, Nepmoa nonypacnaaa, sHeprus CBA3u



aTOMHbIX ffep, NPV OMUCaHUW MpPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T
NCMOMb3YeMbIX BEIMYMH, UX 0003HAYeHUS M eauHULbI, YKasblBaTb (HOPMY/bl,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIUMCNATbL 3HaYeHWE (PU3NYECKOIN BENNUYNHDI;

aHaM3pPoBaTb (PU3NYECKMe NPOLIECCHI U ABMEHWUSA, UCMONb3YSA (unsnyeckune
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasnenbHOro
COeAMHEHUS TMPOBOAHMKOB, 3aKOH [hkoyns—JleHua, 3aKOH 3/IeKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHEHOrO pacnpocTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOMMEHNS CBETa, YpaBHeHWe JWHLWTeNHA Ans (oTo3DeKTa,
3aKOH COXpaHeHWsi 3Heprumn, 3aKOH COXpaHeHUs WUMMybca, 3aKOH COXpaHeHUs
3/IEKTPUYECKOTO 3apsda, 3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynatsl bopa,
3aKOH PafiM0aKTUBHOrO pacnaga, npy 3TOM pas3/inyaTb CIOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaKeHMe W ycnosua (rpaHuupl, 06nacTi)
MPYMEHNMOCTH;

onpefensaTb Hanpae/eHe BEKTOPa MHAYKLMN MarHUTHOrO Nons NPOBOAHMNKA
C TOKOM, C/ibl AMnepa 1 cubl JTopeHua;

CTPOUTb W OMUCbIBATb W300paXEHMe, CO34aBAaEMOE MJIOCKMM 3epKasioMm,
TOHKOW INH30W;

BbINO/HATL  3KCMEPUMEHTbI MO  WCCMef0BaHNIO (DU3NYECKUX SBMIEHUIA U
MPOLECCOB C MCMNONb30BaHWEM MPSAMbIX U KOCBEHHbIX W3MEPEHWA: Mpu 3TOM
(hopmynupoBatb Npobnemy/3agayvy n runotesy y4ebHOro aKcnepumeHTa, cobumparb
YCTaHOBKY 13 MPeL/10)KeHHOro 060pyA0BaHus, MPOBOAUTL OMbIT U (DOPMYNNPOBATH
BbIBO/pbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (PU3NYECKNX BEMYUH, NPU
3TOM BblOMpaTb OMTMMAa/IbHbIA CNOCO6 M3MEPEHUA M MCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrpeLLHOCTeN U3MEPEHNIA;

1ccneaoBaTh 3aBUCUMOCTM PU3NYECKUX BEMUNH C UCMONb30BaAHNEM MPSMbIX
M3MEPEHNIN: NPU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (PMKCMPOBATb pe3y/bTarbl
MO/ly4YEHHOW 3aBUCUMOCTU (PU3NYECKMX BEIMYUH B BUAe Tabnuy, M rpadmKos,
[enaTb BbIBOAbI M0 pe3y/nbTaTtamM 1ccnefoBaHus;

cobntogarte npasuia 6e3onacHoro Tpyga npv NpoBefeHUN UCCnefoBaHuUin B
pamkKax y4ebHOro 3KCMnepuMeHTa, Y4eOHO-MUCCNefoBaTE/IbCKON W MPOEKTHOW
[eATeNIbHOCTN C UCMO/b30BaHMEM M3MEPUTENbHBIX YCTPOWCTB M NabopaTopHOro
0bopyaoBaHus;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKOn MOZENbHO,
NCMo/b3ya (In3nyecKme 3aKOHbI U MPUHLMIMbI, HA OCHOBE aHa/n3a YC/ioBUA 3a4a4n
BbIOMpaTh (PU3NYECKYIO MOZESb, BbILENATb (PU3NYECKME BENIMUMHBI U (hOPMYIibl,
HeobXoanMble AN e€ peLleHWs, MPOBOAUTL PacyéTbl U OLEHMBATb PeaslbHOCTb
MO/Iy4YEHHOI 0 3Ha4YeHMS (IU3NUYECKOIN BE/IMYMHBI;



peLlaTh Ka4eCTBEHHbIE 3a[aun: BbICTpanBaTb IOFMYECKM HENPOTUBOPEUNBYHO
LIeMOYKY pPacCy>XeHNin C ONopoil Ha WM3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hn3nyeckme SBNEHNS;

CNONb30BaTh MPU PELLIEHNN YYEOHbIX 33/1a4 COBPEMEHHbIE MH(POPMALIOHHbIE
TEXHOMOMMN ANA MOUCKa, CTPYKTYPUPOBaHMS, MHTepNpeTauun U npeacTaBieHuns
YY4eOHON W Hay4yHO-MONYNApPHOM WHMOPMaLUUK, MOMYUYEHHOW W3  Pa3INYHbIX
NCTOYHUKOB, KPUTUYECKN aHANM3MPOBATb NOTyHaeMyH UHPOPMaLMIO;

00bACHATL MPUHUMUNbI  JEACTBMS MalUUH, MNPUOOPOB U  TEXHUYECKMX
YCTPOWCTB, pasnnyaTth YCNoBust X 6e30MacHOro MUCMo/b30BaHMSt B NOBCEAHEBHOM
XN3HK;

NpUBOANTL NPUMEpPbI BKNaAa POCCUINCKUX M 3apyOeXXHbIX YUYEHbIX-(DU3NKOB B
pasBUTME HayKW, B OObBACHEHME MPOLIECCOB OKPY)KAKOLLEro Mupa, B pa3BUTHE
TEXHUKN 1N TEXHO/OTUIA;

1CNONb30BaTh TEOPETUYECKME 3HAHNSA MO PU3NKE B MOBCEAHEBHOM XXMN3HWN AN1S
obecneyeHns 6e30MacHOCTX Mpu obpalleHn ¢ npuéopaMn U TEXHUYECKUMM
YCTPOMCTBaMMK, A8 COXPaHEHMSI 340POBbS U COONOAEHNS HOPM 3KONOMMYECKOro
MOBeJEHNS B OKPY>KatoLLEN cpefe;

paboTtaTb B rpynne C BbINO/HEHNEM Pa3IMYHbIX COLMANbHbIX POfe,
MNaHMpoBaTb pPaboTy Trpynnbl, pauUMOHa/IbHO pacnpefensTb 0683aHHOCTU 1
NNaHMpoBaTb AeATENbHOCTb B HECTAHAAPTHbLIX CUTYaLMsIX, aAeKBaTHO OLIEHMBATb
BKNa/, KaXX/J0ro U3 y4aCTHUKOB FPYMbl B PeLLEHMEe paccMaTpUBaemoi Npobnemsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NporpaMmsl Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bnbnuoteka LLOK
11 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fA1bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 KukemaTnia > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBbI MONEKY/NSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOAHWS BELLECTBaA. 5 bubnunoteka LLOK

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

WToro no pasgeny

Pazgea 4. JIEKTPOJAUHAMUKA

24

Bbubnunoteka LLOK

41 SNeKTPOCTaTKA 10 https://m.eds00.ru/7f41bf72
4.9 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnuoteka LIOK
' pasnnyHbIX cpegax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLWEE KONMMYECTBO YACOB INO 68

NMPOIrPAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJ1I0B U TEM 1071 OBbIC
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 1 3 bubnunoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaH1YecKmne 1 31eKTPOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnnoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97¢c
bnbnmoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢
WToro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LIOK

31 OTHOCUTENBHOCTH 4 1 https://m.edso00.ru/7f41c97c
WToro no pasgeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 3NeMeHTbl KBAHTOBOW ONTUKM 6 bubnmoteka 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
https://m.edsoo.ru/7f41c97c

4.2 CTpoeHue aToma

4.3 ATOMHOE a4p0

WNToro no pasgeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 AneMeHTbl aCTPOHOMMUM N aCTPOPU3NKM 7 Eg'f;?;g:{;(;ic:/}; £41007¢
WToro no pasgeny 7
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE

: A
MToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KONMMYECTBO YACOB MO 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
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabn  IIpakruyeck
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
ble padoTbl | He padoThI
pecypcsl

1 dun3nkKa — Hayka o npupoge. Hay4yHble 1 Bubnuoteka LIOK
METO/ibl MO3HAHMSA OKPY>KatoLLLero mmpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo u3nKn B (hopMUPOBaHU

2 COBPEMEHHOW i)a YHOU K(z $VIHIE)I Mupa, B 1 bubnmoreka LIOK

P . y P Up ’ https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKON feaTenbHOCTU NN
MexaHn4yeckoe ABUXKEHME.

3 OTHOCUTE/NBHOCTL MEXaHNYeCKoro 1 bubnunoteka LIOK
[ABWXKeHus. NepemelLieHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpPHOE NPSMONIMHENHOE [ABVXXEHME 1 bubnmoreka LIOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE NPAMOSIMHEHOE 1 bubnunoteka LIOK
[BUXeHne https://m.edsoo.ru/ff0c372e

6 CB060AHOE NnajieHne. Y CKopeHue 1 Bubnuoteka LIOK
cBOOOAHOr0 NageHus https://m.edsoo.ru/ff0c39cc

7 KpusonuHeiHoe ABMXeHWe. [ BMxeHne 1 bubnunoteka LIOK
MaTepuanbHON TOUKM MO OKPY>XXHOCTK https://m.edsoo.ru/ff0c3ada
MprHUUN oTHocUTENbHOCTU ["annnes.

g VHepumanbHble CUCTEMbI OTCYETA. 1 Bubnmoteka LLOK
MepBbIil 3aKOH HblOTOHA https://m.edsoo.ru/ffOc3be8



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

Macca Tena. Cuna. MpuHUMN

Bubnunoteka LLOK

9 cynepnosvuum cun. BTopoit 3akoH
ynep . P - https://m.edsoo.ru/ff0c3be8
HbloTOHa ANA MaTepuasibHOM TOUKMK
TpeTuii 3aKoH HbloTOHA AN Bubnuoteka LIOK
10
MaTepuasibHbIX TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKOH BCEMUpPHOro TaroteHmsa. Cuna Bubnuoteka LIOK
TAXKECTU. [NepBas KOCMUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubnunoteka LLOK
12 Cwna ynpyrocTu. 3akoH INyka. Bec Tena
yney y https://m.edsoo.ru/ff0c3e18
Cwvna TpeHusa. KoahpuuneHT TpeHus.
13 Cwuna cgn OTMBne?M(E rl;lI n BVI)FI)(eHVII/I Tena bubnmoreka LIOK
P A https://m.edsoo.ru/ff0c3f76
B XXUIKOCTWN UK rase
MocTynarensHoe 1 BpaLyaTe/ibHoe
14 [BWKeHVe abCoMOTHO TBEPLOrO Tena. bubnnoteka LIOK
MoMeHT cunbl. [11e4o cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCUA TBEPLOro Tena
MIMnynbC matepuanbHON TOUKKU, CUCTEMBI
15 maTepuaibHbIX ToYeK. IMNynbC Cusbl. Bubnmoteka LIOK
3aKOH CoxXpaHeHus umMnysnbca. https://m.edsoo.ru/ff0c43d6
PeakTnBHOe [BMXeHNe
PaboTa 1 MOLLHOCTb CU/ibl. KUHeTUYecKas
16 3Heprus MaTepuasibHOW TOUKK. Teopema bubnmoreka LIOK
- https://m.edsoo.ru/ff0c4502
06 M3MEeHEHNUN KMHETUYECKOIA 3Heprnm
MoTeHuunansHada aHeprus. MNoTteHunanLHasa
3Heprus ynpyro aeopMmpoBaHHON
PR YNIPYro AeopmiAp bnbnuoteka LLIOK
17 NPY>XWHbI. MNMoTeHUnanbHasa aHeprua Tena

BO/IM3M NOBEPXHOCTN 3eM/N

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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

19

lNoTeHUManbHbIe N HEeNOTeHLMaNbHble
cunbl. CBA3b p8.60TbI HenoTeHUWaJIbHbIX
CUN C U3MEHEHNEM MEXaHNYECKO
3HEpPrum cnucTemol Ten. 3aKOH COXpaHeHus
MeXaHNYeCcKo IHEPTrnn

NabopaTopHas paboTa «MccnefosaHue
CBA3K paboTbl CU/bI C UBMEHEHWEM
MEeXaHW14eCKOl 3Hepruy Tena Ha nprumepe
pacTsHXKeHWS PE3VHOBOI0 XXryTa»

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

20

Konrtpoabnas pabora no reme
«KnHemaTuka. InHaMuka. 3akoHbl
COXpPaHEHNA B MEXaHUKE»

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

21

22

23

OCHOBHbI€e NONOXEHNSA MONEKY/SPHO-
KWMHETUYECKON Teopumn. BpoyHOBCKOoe

LBvKeHve. Onddysns

XapakTep ABVXEHWNSA 1 B3aUMOLECTBUS
yacTu, BeLlecTa. Mogenm CTpoeHns
rasos, XWUAKOCTEN 1 TBEPAbIX Ten

Macca monekysn. Konn4yecTso BeLLecTBa.
lMocTosaHHaa Asoragpo

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

24

Tennosoe paBHOBecKe. TemnepaTypa 1 eé
n3mepeHue. LLikana Temnepatyp Llenscusa

25

26

MpeanbHbIi ra3 B MKT. OCHOBHOE
ypaBHeHne MKT

ABCONI0THasA TeMnepatypa Kak Mepa
CpeAHel KNHETUYECKOI 3Heprum
[ABWXEHMA MONeKy/. YpaBHeEHME
MeHpeneeBa-KnaneipoHa

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

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH [lanbToHa. ["a30Bble 3aKOHbI

JabopaTopHas paboTa «MccnefoBaHue

28 3aBMCMMOCTU MeXay napameTpamu
COCTOSAHUSA pa3pexXeHHOro rasa»

29 V3onpotiecchl B neansHOM rase n Ux Bubnuoteka LIOK
rpatmyeckoe npeacTaBneHne https://m.edsoo.ru/ff0c570e
BHYTpeHHsAs aHeprua
TePMOAVHAMUYECKO CUCTEMbI U CMIOCOObI

i bubnunoreka LIOK
30 €€ n3meHeHns. Konnyectso TeNI0ThI U
https://m.edso0.ru/ff0c5952
paboTa. BHYTpeHHAs 3Heprus
0ZHOATOMHOI0 MAeaNbHOro rasa
bnbnmoteka LLOK
31 Buabl Tennonepegaym
A PeA https://m.edsoo.ru/ff0c5c36
YnenbHas TennoémMKoCTb BeLLecTBa.
32 Kgl'IVI‘-IeCTBO TENNOTbI NpK 3 bubnmoreka LIOK
P . https://m.edsoo.ru/ff0c5¢36
Tennonepegadve. AgrabaTtHblin npoLecc

33 MepBblil 3aKOH TEPMOAVHAMUKN 1 €ro Bubnmoteka LIOK
NPUMeHeHWe K n3onpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTMOCTb NPOLIECCOB B NPUPOAE. Bbubnuoteka LIOK
BTopoli 3aKOH TepMOAMHAMUKM https://m.edso0.ru/ff0c6230

35 MpvHumn gerctems n KMJA tTennoson bubnunoteka LIOK
MaLLWHbI https://m.edsoo.ru/ff0c600a

36 Livkn KapHo n ero KA,

37 JKonorunyeckme npodaemMbl
TEenIo3HepreTukn
O6o6uaroumin ypok «MonekynspHas

ALV P YnAp bubnunoteka LIOK

38 (pn3mka. OCHOBbI TEPMOANHAMUKM

https://m.edsoo.ru/ff0c6938



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
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Konrtpoabnas pabora no reme

Bubnunoteka LLOK

39 «MonekynsapHas (u3rka. OCHOBbI https://m.edsoo.ru/ff0c6as0
TEPMOANHAMUKN»
40 Mapoobpa3oBaHue 1 KOHAeHcaLms. Bubnuoteka LIOK
VicnapeHune n KnneHve https://m.edsoo.ru/ff0c63b6
41 ABCONOTHAA U OTHOCUTE/bHASsA Bubnuoteka LIOK
BNaXXKHOCTb BO3AyXa. HacbILLEeHHbIN nap https://m.edsoo.ru/ff0c64d8
TBéppaoe Teno. Kpuctannnyeckume u
amop(pHble Tena. AHM30TPONMS CBONCTB bubnunoteka LIOK
42
KpucTannos. XKUAKne KpUcTanbl. https://m.edso0.ru/ff0c65f0
CoBpemeHHbIe MmaTepuabl
MnasneHwe v KpucTanansauus. Y nenoHas bubnunoteka LIOK
43
Tennota nnasneHus. Cybnmmaums https://m.edsoo.ru/ff0c6708
bnbnmoteka LLOK
44 BHEHWe Tennosor H
YpagHerive Tennosoro banaca https://m.edsoo.ru/ff0c6820
45 AnekTpursauma Ten. DNeKTPUYECKINIA Bubnuoteka LIOK
3apas. [iBa BuAa aNeKTPUYECKUX 3apsaoB https://m.edsoo.ru/ff0c6bcc
[MpOBOAHVKN, AN3INEKTPUKN 1
46 n(fn nploso HI/'?KVI 3aKsH COXpaHeHus bubnuoreka LIOK
YnpoBoA ' P https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaga
47 B3avmogeiicTeue 3apsaoB. 3akoH KynoHa. bubnunoteka LIOK
TOuUeUHbI 3NeKTPUYECKNIA 3apsf https://m.edsoo.ru/ffOc6ced
Hanps»KéHHOCTb 31eKTPUYECKOoro noss.
48 MprHUMN cynepnosnLmmn aNeKTPUYECKNX bubnmoreka LIOK
o " https://m.edsoo.ru/ff0c6df2
nonen. JINHUN HanpPsXXEHHOCTN
PaboTa cu/ 3n1eKTpoCcTaTUYecKoro rnoss.
P bubnunoteka LLOK
49 MoTeHuuan. Pa3HOCTb MNOTEHLMAI0B.

https://m.edsoo.ru/ff0c6f00



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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

MPOBOAHVIKU U INSNEKTPUKMN B
3NEeKTPOCTATUYECKOM MNOJE.
[naneKTpuyeckas NPOHNLIAEMOCTb

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c7018

51

AneKTpoémKOCTb. KoHAeHcaTop

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

52

ONeKTPOEMKOCTb M/I0CKOr0
KOHAeHcaTopa. QHeprus 3apsHKeHHOro
KOHZeHcaTopa

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

53

54

55

56

57

NabopaTopHas pabota "N3mepeHmne
3NEeKTPOEMKOCTU KOHAeHcaTopa"

MpyHUMN AEeNCTBUS Y NMPUMEHEHWE
KOH/ZIeHCaTOpPOB, KONMPOBa/IbHOr0
annaparta, CTPyMHOro npuHTepa.
AnekTpocTaTnyecKas 3almTa.
3asemsieHve 3N1eKTponpmbopos

DNEKTPUYECKWIA TOK, YCIOBUS €ro
CyLLLeCTBOBaHMSA. MOCTOAHHbIN TOK. Cuna
TOKa. HanpspkeHue. ConpoTuB/eHNe.
3akoH OMa 4114 yyacTka uenu

MocnepoBaTensHOE, NapannenbHoe,
CMeLLaHHOe COeAMHEHNE NMPOBOAHMKOB.
NaboparopHas paboTta «3yyeHmne
CMeLLaHHOr 0 COeIMHEHUNS Pe3UCTOPOB»

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOrO
ToKa. 3aKoH [xoyna-JleHua

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

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

58

3akoH OMa ans NOoMHOM (3aMKHYTO)
anekTpuyeckon Lenu. KopoTkoe
3amMblKaHue. JlabopaTopHas paboTta

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«N3mepeHne 3C NCTOUYHMKA TOKA U ero
BHYTPEHHEro ConpoTUBNEHNA»

ONeKTPOHHas NPOBOAMMOCTb TBEPAbIX
METaNN0B. 3aBUCMMOCTb COMPOTMB/IEHUS

59
MeTa/1/10B OT TeMMepaTypbl.
CBepxnpoBoAMMOCTb
60 ANeKTpUYeCKUii TOK B Bakyyme. CBOICTBA
3/IEKTPOHHbIX MY4YKOB
MonynpoBOAHMKM, X COBCTBEHHASA U
61 npumecHas NpoBoAMMOCTb. CBOWCTBa p— bubnunoteka LIOK
n-nepexoga. NonynpoBogHMUKOBbIE https://m.edsoo.ru/ffOc84ae
npuoopsl
DNEeKTPNYECKUIA TOK B pacTBOpax U
62 pacnna.ax 3/1EKTPO/IUTOB. bubnunoteka LIOK
DNeKTPONUTUYECKaA Anccolmanms. https://m.edsoo.ru/ff0c82ba
DNeKTponn3
ANEKTPUNYECKMNIA TOK B rasax.
o o bubnunoteka LIOK
63 CamocToATENbHbIN U HECAMOCTOATE/bHbIN
https://m.edsoo.ru/ff0c84ae
paspag. MonHus. Nnasma
AneKTpryeckme NpMoopPbI N YCTPONCTBA U
64 nx n :KqueCKoeFr)l VIMpEHeH)I/I/e T‘I asuna Bubnmoreka LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHWKM 6e30nacHOCTU
o bubnunoteka LLOK
65 O6006LWatoLLMil YPOK «DNIEKTPOANHAMUKA
aiothn yp PoA https://m.edsoo.ru/ff0c88be
KonTtpoabHnas pa6ora no reme
66 «QnekTpocTaTuka. MocTosHHbIN Bubnuoteka LIOK

3NEKTPUYECKMIA TOK. TOKM B pasfINyHbIX
cpepax»

https://m.edsoo.ru/ff0c8a8a



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

Pe3epBHbIil ypoK. KoHTponbHas paboTta no

Bubnunoteka LLOK

o7 Teme "IneKTpoanHammnka' L https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIil ypoK. O606LLatoLLMiA YPOK No 1 Bubnuoteka LIOK
Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJTMYECTBO YACOB MO 68

NMPOIrPAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabubie  IlpakTHueck A p
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI ue padoTbl
pecypcsl
[MOCTOSAAHHbIE MarHUTbI U X
1 B3ammogencTeme. MarHmTHoe norne. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLUMM
MarHuTHOe nosne NPOBOAHNKA C TOKOM.
2 OnbIT ApcTesa. B3ammogencTene 1 bubmuoreka LIOK
pereAa. A https://m.edsoo.ru/ff0c98fe
NPOBOAHWNKOB C TOKOM
3 JNabopaTopHas paboTa «3yveHune 1 1 Bubnnoteka LLOK
MarHMTHOro Nonsa KatyLKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mons Ha
NpPoBOAHMK € TOKOM. Cuna Amnepa.
4 ﬂz6opgTopHaﬂ paboTa «I/Iccne,quaHme 1 1 bubnmoreka LIOK
. https://m.edsoo.ru/ff0c9ac0
[leNCTBUSA NOCTOAHHOIO MarHUTa Ha
pamKy C TOKOM»
eiiCTBME MarHNUTHOIO NONS Ha
5 'D'va( HOCA 3aPAXKEHHYIO YacTu 1 bubnuoreka LIOK
ABVXYLLY P y - https://m.edsoo.ru/ff0c9df4
Cwna JlopeHua. PaboTa cunbl JlopeHua
SNeKTpoOMarHuTHas MHAYKLmMsA. MoTok
BEKTOpa MarHMTHON nHaykummn. 94C
6 NHAYKUMN. 3aKOH 3/1EKTPOMarHUTHOM 1

nHAyKumn dapages



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

NabopaTopHas paboTa «MccnefosaHue
ABNIEHNS 3N1EKTPOMArHUTHON MHAYKLN»

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

VIHOYKTUBHOCTb. HABMeHne
camouHaykuun. 34C caMONHAYKLMW.
3Heprua MarHUTHOr 0 NoNsA KaTyLUKu C
TOKOM. DNIEKTPOMarH1MTHoe none

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

TexHnuYecKue yCTpoicTea 1 nx
MPUMEHEHME: NOCTOSAHHbIE MAarHUTBI,
3NEKTPOMArHUTbI, 3NEKTPOJBUraTeb,
YCKOPUTENN 3/IEMEHTAPHbIX YaCTWLL,
VHAYKLMOHHas Neyb

10

11

O606LatLLMiA YypokK «MarHuTHoe none.
INeKTPOMarHUTHasa UHAYKLMA»

KoHTponbHas paboTa no Teme
«MarHuTHoe none. SNeKTpPoMarHUTHast
VHAYKLMS»

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

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcad58

12

CB060Hble MeEXaHNYECKME KOnebaHus.
"apMoHMYecKme KonebaHus. Y paBHeHMe
rapMOHUYECKNX KONIebaHWA.
MpeBpalLieHne 3HEPTUn

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

13

JabopaTopHas paboTa «MccnefoBaHue
3aBMCUMOCTI Meproaa MasibixX KonebaHuii
rpy3a Ha HATW OT 4/IMHbI HUTU U MaccChbl
rpysa»

14

Koneb6atenbHblii KOHTYP. CBO6OAHbIE
3N1eKTPOMarHuTHbIe KoniebaHus B
“aeanbHOM KosniebaTeNlbHOM KOHTYpe.
AHanorua mexxgy MexaHu4eckumu n
3NeKTPOMarHUTHbIMU KoNebaHnAMM

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



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

15

®opmyna TomMcoHa. 3aKOH COXpaHeHuUs
3Heprun B neasbHOM KosiebaTe/lbHOM
KOHTYype

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

16

NpencTaBneHme 0 3aTyxarLmx
KonebaHusaX. BbIHYXeHHbIe
MexaHn4yeckue KonebaHus. Pe3oHaHC.
BbIHY)X€HHbIe 3/1EKTPOMAarHUTHbIe
KonebaHus

Bubnmnoteka 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

TpaHcthopmatop. MNpon3BoACTBO,
nepegaya v NoTpebIeHne 3NeKTPUYECKON
3Heprum

19

20

21

YCTpPOIACTBO 1 NPaKTUYeCKoe
NPUMEHEHME 3NEKTPUYECKOTO 3BOHKA,
reHeparopa nepemMeHHoro Toka, MHNIA
anekTponepeay

SKOIOrnyYeckme puckm npm
NPOV3BO/ACTBE 3/1IEKTPOIHEPTUN.
KynbTypa Mcnosb3oBaHms
3NEKTPO3HEPT I B NOBCEAHEBHOM XKN3HN

MexaH14ecKme BOMHbI, YC/OBUS
pacnpocTpaHeHus. Meprog. CKopoCTb
PacNpOCTPaHEHNS 1 A/IMHA BOJHBI.
MonepeyHble ¥ NPOAO/bHbIE BOMHbI

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

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3BYK. CKOpOCTb 3BYKa. 'POMKOCTb 3BYKa.

Bubnmnoteka LLOK

22
BbicoTa ToHa. TeM6p 3ByKa https://m.edsoo.ru/ff0cccOc
ONeKTPOMarHUTHbIE BO/HbI, X CBOWCTBA
23 M CKO lz)cn: LLIKana aneKTpomMarHUTHbIX bubnuotea LIOK
P ' P https://m.edsoo.ru/ffOccfe0
BOJTH
24 MpUHLMNLI PaAMOCBA3N U TeNEBUAEHUS.
Pa3BuTue cpeacTs cBs3n. Pagnonokaumsa
o5 KounrpoJsbHasi padora «KonebaHusa un Bubnnoteka LLIOK
BOJIHbI» https://m.edsoo.ru/ffOcc6f8
MpsamMonnHeliHoe pacnpocTpaHeHNe cBeTa
26 B 2 HOPOAHOM C 5 e $0H62Hbll7l Bubnuoteka LIOK
AHOPOA Peae. https://m.edsoo.ru/ff0cd350
NCTOYHMK cBeTa. Jlyd ceeTa
OTpaxkeHue cBeTa. 3aKOHbI OTPAKEHMSA
27 cBeTa. [1oCTpoeHne N306paKeHNii B bubmuoreka LIOK
' https://m.edsoo.ru/ff0cd4e0
MN/IOCKOM 3epKaie
MpenomneHwue ceeTta. MNonHoe
28 BHYTpPeHHee oTpakeHue. [MpeaenbHbIi Bubnmoteka LIOK
yip P - 1IPeA https://m.edsoo.ru/ff0cd7f6
Yro/ NOSIHOro BHYTPEHHEro oTpaXKeHs
29 NabopaTopHas paboTa «3mepeHne Bubnnoteka LLOK
nokasaresna NPeioMIEHNA CTeKNa» https://m.edsoo.ru/ff0cd67a
JInH3bI. ToCTPOeHWE N300paYKEHNI B
30 NnH3e. ®o Mpna TOHKOVA ]'IF?/IH3bI Bubnoteka LIOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
YBennyeHne NnH3bI
31 JNabopaTopHas paboTa «MccnefoBaHme
CBOWCTB M306paXKEHWNIA B IMH3aX»
Ouncnepcnsa ceeTa. CNoXHbIN cocTa
32 6enoro ceeta. LIBeT. J/labopaTopHas

pa6oTa «HabnogeHne aucnepcun ceeTar»



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
https://m.edsoo.ru/ff0cdd1e

WHTepdepeHLms ceeTa. Audpakums Bubnuoteka LLOK
33 i}
ceeta. AnpakLumMoHHas pelléTka https://m.edsoo.ru/ff0ced22
[MonepeyHOCTb CBETOBbLIX BOJIH. Bubnunoteka LLOK
34
MNonsapu3saunsa ceeta https://m.edsoo.ru/ffOcf02e
35 OnTnyeckme NpnbopbI U YCTPOICTBA U
yCNoBuMA Nx 6e30nacHOro NPUMeHeHus
I"paHnLbl NPUMEHUMOCTM KNAaCCUUECKOW
36 MEX&HII;:'KI/I |e|OCT Nnatbl CNeLnanbHON bubmmoreka LIOK
' y . https://m.edso0.ru/ffOcf862
Teopuy OTHOCUTESILHOCTU
OTHOCUTENBHOCTL OHOBPEMEHHOCTMN.
37 3amepneHve B EMEHﬂI 7 CFC))K aleHue bubnuoreka LIOK
A P patly https://m.edsoo.ru/ff0cfa42
LNHBI
SHeprus v UMNynbC PeNaTUBUCTCKOWM
38 yacTmubl. CBA3b MaccChl C 3HEpPrmen u bubmuoreka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMNYNbCOM. DHEPTUsA NOKOA
39 KoHTposnbHas pabota «OnTuka. OCHOBBI Bubnnoteka LLOK
cneumanbHONn TEOPUN OTHOCUTENIBHOCTU» https://m.edsoo.ru/ffOcf6f0
40 ®oToHbI. Popmyna MNnaHKa. SHeprus n Bubnnoteka LLOK
NMNynbC hOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITME U NCCNef0oBaHMe Bubnnoteka LLOK
(hoTtoatppekTa. OnbIThl A. . CTONETOBA https://m.edsoo.ru/ffOcffc4
3aKoHbI hoTo3pheKTa. Y paBHEHME
42 3!71HLUT€§)Ha nq;q;)ome(p(gema bubnmoteka LIOK
A ! https://m.edsoo.ru/ff0d015e
«KpacHas rpaHua» goTtoaddekta
43 [JasneHwve cseta. OnbITbl 1. H. Bubnnoteka LLOK
NebeneBa. Xnmmnyeckoe AencTBmne CBeTa https://m.edsoo.ru/ff0d04a6
44 TexHW4YecKue ycTpoiicTea u

NpakKTn4eckoe npuMeHeHne:



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
https://m.edsoo.ru/ff0d04a6

(hOoTO3/1EeMEHT, (POTOAATHUMK, COMTHEYHAS
baTapes, CBETOAMOS,

PeLueHue 3aa4 no TeMe «3N1eMeHTbI

Bubnmnoteka LLOK

45 KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogens aToma TomcoHa. OnbIThl
46 Pesephopaa o paccesHUIo a-4acTuy, bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHasa Moenb atoma
Bubnmnoteka LLOK
47 Moctynare! bopa https://m.edsoo.ru/ff0dOafa
3nyyeHne 1 nornoweHve (oToOHOB Npu
48 ne gxo e aTtoma C ou-lt-mro qJOBHﬂ i bubmmoreka LIOK
pexon o A yp https://m.edsoo.ru/ff0dOafa
3Hepruuv Ha apyrow. Buabl crnekTpos
BonHoBble cBolicTBa YacTuL,. BonHbl ge
49 Bpoiinsa. KopnyckynspHo-BOTHOBOW Bubnnoteka LLOK
Ayannsm. CNoHTaHHOE N BbIHY)XXAeHHoe https://m.edsoo.ru/ff0d0ca8
n3ny4veHune
OTKpbITHE NOaKTUBHOCTU. ONbITbl
50 Pe3ep ¢o zar'lqo onpefeneHnto cocTasa bubnmotexa LIOK
PEROPA PeA https://m.edsoo.ru/ff0d0fd2
PaAvo0aKTUBHOIO N3/yYeHNs
CsolicTBa anbtha-, 6eTa-, raMma-
51 n3nyyeHnsa. BnnaHue pafnvoakTMBHOCTH
Ha YXMBble OpraHn3mbl
OTKpbITUE NPOTOHA U HEATPOHA.
59 M3oTonbl. Anba-pacnaf. INeKTPOHHbIN Bubnnoteka LLOK
1 NO3UTPOHHbIN BeTa-pacnag. Mamma- https://m.edsoo.ru/ff0d1162
N3nyyeHune
53 DHepruns cBA3N HYK/IOHOB B A4pe. Bubnnoteka LLOK

AfepHble peakunn. ALepHbIA peakTop.

https://m.edsoo.ru/ff0d1356



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

Mpo6sieMbl, NepcneKkTUBbI,
3KONOrMyecKme acnekTbl SAepHON
3HEpreTuKm

54

AnemeHTapHble YacTuubl. OTKpbITUE
no3nTpoHa. MeTofpbl HabNHOAEHUA 1
permcTpaumm afneMeHTapHbIX YacTuL,.
Kpyrnblii cton «®yHaameHTabHble
B3aMMogencTBms. EANHCTBO (DM3NYeCKOM
KapTUHbI MUpa»

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

55

Bug 3B&34H0ro Heba. Co3sesgus, apkue
3BE3[bl, MNAHETHI, X BUAMMOE
ABvkeHne. ConHeYHas cuctema

56

57

58

59

ConHue. ConHeyHas aKTUBHOCTb.
McTouHuK sHeprum ConHua v 3863f

3BE3[bl, NX OCHOBHbIE XapaKTEPUCTUKMN.
3B&3/bl rNaBHOM NOC/eL0BaTEe/IbHOCTY.
BHyTpeHHee CTpoeHMe 3BE3A,.
CoBpemeHHble NpeacTaBieHns o
NPOUCX0oXAeHNN 1 3BooLMm ConHua 1
3BE3[

MneuHbIi MyTb — Halua ManakTuKa.
MonoxeHune u apmkeHne ConHLa B
["anakTuke. ManakTnkn. YepHble abipbl B
Afpax ranakTuk

BceneHHas. PazberaHue ranakTuk.

Teopua bonbLLOro B3pbiBa. PeMKTOBOE
n3nyyeHune. MeTaranakTmka



https://m.edsoo.ru/ff0d0e38

60

HepeLueHHble NPo6/1eMbl aCTPOHOMMI

61

62

63

KoutpoJabHas padora «3/M1eMeHTbI
aCTPOHOMWW N aCTPON3NKIN»

O606LLaroLLMIA YPOK. Ponb (in3NKKN 1
aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHO/IOrMYECKOM, COLMaNnbHOR 1
3TNYECKOM chepax AesaTenlbHOCTU
yenioBeKa

O6o6watoLLmin ypoK. Ponb 1 MecTo

(M3MKI 11 aCTPOHOMUW B COBPEMEHHOIA
Hay4HOIi KapTuHe Mupa

64

O606LaroLmMin ypoK. Ponb (hn3nyeckoi
Teopun B (YOPMMPOBaHUM NPeACTaBNeHWA
0 (hM3MYECKOI KapTUHe MUpa

65

O606LaroLLmin ypok. MecTo (usnyeckoi
KapTVHbI Mypa B 06LLEM pasy
COBPEMEHHbIX €CTECTBEHHO-HaYUHbIX
npeacTaBneHnin 0 Npupoae

66

67

Pe3epBHbIil ypoK. MarHMTHOe none.
ANeKTpoOMarHUTHasa UHAYKLMSA

Pe3epBHbIii ypoK. OnTunka. OCHOBBI
crneynanbHON Teoprun OTHOCUTENIbHOCTY

68

Pe3epHblil ypoK. KBaHTOBast hm3nka.
SNeMeHTbl aCTPOHOMUU U aCTPOPU3INKN

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

OBLUEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784

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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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