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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yibTaTam
OCBOEHHSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a rtaxxe c yu€toM QenepanbHOil pabodeld mporpaMmbl BOCITUTAHHUS U
KOHIENINH TpenofaBanus yueoHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIMX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3MKE HaAIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOyuaromuxcs 10-11 kimaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
NesATEeNbHOCTHOIO  moaxoaa. Ilporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k MmIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaINpeAMETHBIM pe3yJbTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyu MEXNPEIMETHBIX CBA3€d (PU3HKKM C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YUYEHHS
(U3HKM Ha ypOBHE CpeHEro 001Iero o0pa3oBaHusl, MIIAHUPYEMbIE PE3yIbTaThl
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pE3yJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mno rojaM o0ydeHwusl.

du3nuka Kak Hayka o HauOoyiee OOIIMX 3aKOHaX NPHUPOAbI, BBHICTyHas B
KauecTBe y4deOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHM 00 okpyxawomeMm wmupe. IlkonbHbIA Kypc QUMK —
CUCTEMOOOpA3yIOMi Il  €CTECTBEHHO-HAYyYHbIX Yy4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBJICHUM,
M3y4dyaeMbIX XUMHEH, Ouosiorued, guznueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MUECKMX 3HAHUM ONpenensieT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
CBOMCTBAaMU M Jpyrux. W3ydyeHue QPuU3NKM BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOydYarolluxcs, B
(dopMHpOBaHWE YMEHUW MNPUMEHSTh HAyYHBIM METOJ TMO3HAHUA MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEOBAaHUMN.

B ocHoBy kypca ¢usuku s YpOBHSI CpeAHEro oOIero oOpa3oBaHUs
MOJIOKEH Psii HJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK TMPUHLHUIBI €ro
OCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX Pa3AesioB (U3HMKHU, BKIHOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpPYr ¢u3nueckux Teopuil. Beayumm B Kypce sBIsSeTCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaivs npearnosiaraeT UCMOJb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANAa (U3HUYECKON HAyKH, OCMBICIEHUE CBSI3U PA3BUTHUS
¢u3vkn ¢ pa3BUTHEM OOILIECTBA, a TaKXE C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPOOIEMaMUu.



Hoess npuxnaonou nanpasnennocmu. Kypc Qusuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUM U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MOCPEACTBOM BBEIECHUS SJIEMEHTOB
COJIEp)KaHus, TOCBSIIEHHBIX SKOJIOTHYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npoOyieM  palMoHaIbHOIO  MPHUPOAOIOJB30BAHUA U DKOJOTHYECKOH
0€30MMacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro OoOIIero
oOpa3oBaHUs SBISIOTCS pU3NYECKre TeoOpuH (POpMUPOBAHUE TPECTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNYECKON TEOpUH, poiiu (PyHIAaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJAE, TPaHHUIIAX
MPUMEHUMOCTH TEOpUH, IJIsi ONMUCAHHUS €CTeCTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-ESTENBHOCTHBI TOMX0 B Kypce (U3UKH peann3yercs
MPEXKIE€ BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatommxcs. [lns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HMCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OOBEIUHEHBI B OOIIUNA CIIHCOK
YUCHUYECKUX TMPaKTHYECKHX paboT. BeineneHne B yKa3aHHOM TE€pEYHE
71ab0paTOpHBIX PadOT, MPOBOJAUMBIX JJISi KOHTPOJISL M OIICHKHU, OCYIIECTBIISIETCS
YYaCTHHUKaMU 0Opa30OBaTEbHOTO IMpoLecca HMCXOIsid U3  OCOOEHHOCTEH
IJIAHUPOBAHMS U OCHalleHHus kaOuHera ¢usuku. IIpu sTomM obecneunBaeTcs
OBJIAJICHHE OOYYaIOIUMUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
MCCIIETIOBAHMS 3aBUCUMOCTEN (PU3UYECKUX BETUYHUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbmioe BHUMaHME ynenseTCsl PEHICHHUI0 PacuETHBIX M KaueCTBEHHBIX
3anad. [Ipy 5ToM At pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3alaHHOM  (PU3UYECKOW MOJENbIO, TMO3BOJIIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX pazaenoB. [l KadyeCTBEHHBIX 3aJad TMPUOPUTETOM
ABIIIIOTCS 3aJaHUs HAa OOBSICHEHHE TMPOTEKaHWS (PUINYECKUX SIBICHUUA U
MPOIIECCOB B OKPY KAIOIMICH >KU3HU, TpeOyrolue BbIOOpa (U3NYECKOU MOACIH
JUTS CUTYalluy IPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OO0EeCleueHuI0 ydeOHOro rmpoiiecca 0a30BBbIM YpOBEHb Kypca
Gbu3UKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs AOJKEH H3y4aThCid B
YCIOBUSX MPEIMETHOTO KaOuHeTa (PM3UKHU WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NPEeIMETOB €CTECTBEHHO-HAy4YHOro Lukia. B kabuHeTe Qu3nku
JOJKHO OBITh HEOOXOAMMOE J1abOpaTopHOE OOOPYIOBaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUHM C
NPUHLIAIIOM MHHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT TOCTaHOBKY
MEPEUYNCIICHHBIX B MpOorpaMMe Mo (HU3UKe KIIOYEBBIX JIEMOHCTPAUNA s
UCCIICIOBAHMUSI HM3yYaeMBbIX SIBICHHH MW TIPOIECCOB, OMIIUPHUUECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, KX TEXHUYECKUX MPUMECHEHHIA.

JlabopatopHoe 0OOpyIOBaHHE MJISI YUYCHUUECKUX TNPAKTUUYECKUX padoT
dopMupyeTcst B BUJE TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCs B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaTHdecKue KOMIUIEKTHI
71a00paTOPHOTO 000PYNOBAaHUS JMOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



HCIIOJIb30BaHNUU AaHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, & TAKIKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3Y4YE€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYalOIUXCS K HAyYHOMY
W3YUYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOMICHUS K OKPYXKAIOIUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysbTara U3y4dCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHWe yMEHUN OOBSCHATH SIBICHUS C WCIOJb30BAaHUEM
(bu3HYeCKNX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(bopMHupoBaHUE TIPEACTABICHUH O PO (DU3UKH IIJIST PA3BUTUS IPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne STUX 1ejiei oOeceunBaeTcsl peleHueM CIIEAYIOMUX 3a1a4 B
npoIiecce u3yueHus Kypca (pUu3MKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUAX, BKJIOYAs  MEXAHHKY,
MOJIEKYJIAPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHWE YMEHUN MPUMEHATH TEOPETHUYECKUE 3HAHUS s
OOBbsSICHEHUS (PUBMYECKUX SBJICHUNW B MPUPOAEC U ISl TPUHATUA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(¢u3nuecKoil MOJENbI0, 3a4ad, MOJAPA3yMEBAIOIINX CAMOCTOSITEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBAaTHOW YCIOBHSIM 3a1a4H;
MOHUMaHuE (PU3NYECKUX OCHOB M MPHUHIIMIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKpPY>KalOIyIO Cpeny;

OBJIAJICHUE METOJAMU CaMOCTOATENbHOTO IJIAHUPOBAHMS M TIPOBEICHUS
(U3HUECKUX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETALUA HHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3JaHMEe  YyCIOBUA I Pa3BUTHS  yMEHUH MIPOEKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHb) HAa YpPOBHE CPEAHETO OOIIETO
obpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEIEINIO).

[Ipemmaraemeiii B mporpamMme 1o (U3MKE IEepPEUYCHb JIA0OPATOPHBIX H
IMPAKTHYCCKUX PadOT SBJISAETCS PEKOMCHJIOBAHHBIM, YUHTENb JIEJaeT BBIOOD
IIPOBEICHUS JTA0OPATOPHBIX PAdOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
ocoOeHHoCTe| oOyyJaroumxcs.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Pa3znen 1. ®u3uKa ¥ MeTOAbI HAYYHOI'O NO3HAHUA

®usuka — HayKa o npupoje. Hayunble METOABI MTO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IIPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NYECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [ [pMHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B OPMUPOBAHUN COBPEMEHHON HAy4YHON KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABmkeHHe. OTHOCUTEIHPHOCTh MEXAaHUYECKOT'O JIBUYKCHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepHalbHOM TOYKH, UX MPOEKIUU HA OCHU CHUCTEMbl KOOPJAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMeIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuueitnoe nBuxeHue. JIBWKEHHME MaTEPUAIBHOM TOYKH IO
OKPYXXHOCTH C MOCTOSSHHOM IO MOIYJIO CKOPOCTBHIO. YTJOBas CKOPOCTH,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBIKEHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeadHn.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KHHEMaTHYECKUX
XapaKTEPUCTUK JBUKECHHUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpPOIIEHHOTO IMOJ| YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

N3MmepeHue yckopeHusi CBOOOTHOTO MaiCHUSI.

Hamnpagpnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydeHne HEpaBHOMEPHOTO JABMIXKEHUSI C  IEJBIO  OMNpejecHus
MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOIIECHUS MEXKIY NyTSIMU, MPONACHHBIMU TEJIOM 3a
MOCJIeIOBaTeIbHBIE pPaBHBIE MPOMEXKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIKCHUU C HAYaJIbHOM CKOPOCThIO, PABHOM HYJIIO.

N3yyeHne nBUKEHUS 1IApUKA B BI3KOM KUJIKOCTH.

N3ydenune nBuxeHus Teyia, OpOIIEHHOTO TOPHU30HTAIIBHO.



Tema 2. lunamuxa

[Ipuanun  otHocutensbHOCTH [amunes. IlepBeii  3akoH  Herotona.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOYKHM. Tpetut 3akoH Herootona i
MaTepUalIbHBIX TOYEK.

3akoH BcemHpHOro tsiroreHus. Cuna Tsokectd. IlepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenusi (IOKos, CKOJbXEHUs, kKaueHus). Cuiia TpeHwus.
Cyxoe tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koadument
TpeHus. Cuia CONpOTUBIIEHUS IPH IBH)KEHUH TEJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpamieHus. [lmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHnueckue ycTpOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHEeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CiioxkeHune CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U TAJCHUH.

CpaBHEHHE CUJT TPEHMSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcaoBus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue ABMKEHUSI OpyCcKa MO HAKJIOHHOW MIIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanne ycnoBuid paBHOBECUSA TBEPAOTO TeEJa, HMEIOUIETO OCh
BpAallICHMUS.

Tema 3. 3akonvl coxpanenus 6 mMmexanuke

NmMnynsc MaTtepuanbHOW TOYKH (Tela), CUCTEMbl MaTe€pHalbHBIX TOYEK.
NmMnynbc cunbl 1 U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

[ToTenmanbHas SHEPTUS. [ToTenmanbHas SHEPrus  YIpyro
neopMUpOBaHHOM MpyXkuHBL. [loTeHIManbHas SHeprus Tena BOJMU3U
OBEPXHOCTHU 3E€MIIH.

[loTennmanbHple W HeMOTEHUUANbHble  cuibl. CBs3b  pabOTHI
HEMOTEHIMAIbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Tel.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopusie padomol

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOMIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasITHUKOB.

HccnenoBanne cBs3u pabOThl CHJIBI C HW3MEHEHHEM MEXaHUYEeCKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Paszpnea 3. MousekyasipHas (pu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKOWM TEOpHUH H  UX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysusa. Xapaxrep
JIBWKECHUSI W B3aWMMOJECHCTBUSA 4YaCTHI[ BemecTBa. MoOAEIM CTPOECHUSA Ta3o0B,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOWMCTB BELIECTBA Ha OCHOBE 3THUX
Mozener. Macca u pasmepsl Monekyls. KommuectBo BemectBa. [locTosiHHas
ABorazapo.

TermoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. Illkana
temneparyp Llenscus.

Mopens wuaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUU MICaNbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpEIHEN KMHETUYECKOM HEPTUM TEIUIOBOrO JBWXEHMS 4dacTul rasa. [llkana
temneparyp KenbBuHa. ['a3oBele 3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omporecchl B HAEATbHOM T'a3e ¢ MOCTOSHHBIM
KOJMYECTBOM  BellecTBAa. ['paduyeckoe MpeACcTaBICHUE  H30IMPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mopaenb, nIoCTpUpyronas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOLIME YpPABHEHUE COCTOSHMS WACAIBHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnepoBanne  3aBUCUMOCTH ~ MEXAY  [apaMeTpaMud  COCTOSIHUS
pPa3peKEHHOrO Trasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyTpenHss DHEpPIUs
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHss1 3HEprus OJHOATOMHOTO HICAIBHOrO Ta3a.
Buabl Tenmonepegaun: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3yUyeHUe. Y aenbHas
TEMI0EMKOCTh BeliecTBa. KoinuecTBo TEmIOThI MpH TeIionepeaaye.



[lonsiTe 06 ammabatHoMm mporecce. llepBbiil 3aKOH TEPMOIUHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOJAMHAMUKH K m3omporeccam. I'padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatmMocCTh IPO1IECCOB B IPUPOJIE.

TerutoBele  mamuHbl.  [IpyHOMOBL  AEHCTBUSA — TEIUIOBBIX — MAIIWH.
[IpeoOpa3oBanus PHEPrUHM B TEIUIOBHIX MamnHaxX. KoaphuuueHT mosie3Horo
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xkoaddumueHT mone3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckre yCTpoWcTBA M NPAKTUYECKOE NPHUMEHEHHE: JBUTATElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOThI: BBUIET
MpoOKU U3 OYTBUIKM MOJ ACHCTBUEM CKATOrO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TPYOKe IMMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3meHeHue  BHYTpeHHEW  SHepruv  (TeMIeparypbl) Tejla  IpHU
TeIIonepeaaye.

OnbIT Mo aanabaTHOMY paCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHUrareisi BHYTPEHHETO CrOpaHHs,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHjaeHcanus. Mcnapenue u kunenue. AOCOMOTHAsS
M OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacklllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT AaBICHUS.

TBépnoe temo. Kpucramivueckue U aMop@Hbie Tena. AHU30TPONUs
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPUAIIBL.
[InaBneHue u KpucTaJIM3anus. Y 1ejapHas Teriora rmiasiaeHus. CyonamManus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuueckne ycTpoilcTBa M MPAKTHYECKOE NMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH TOJyYEHHs] COBPEMEHHBIX MAaTEepUaoB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

Hab6nronenue HarpeBanust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIeCTBA.

JleMoHCTpanus KpUCTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepeHrie OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3aums Tela. JJEKTpUYECKUMi 3apsd. J(Ba BHAA SJIEKTPUYECKHUX
3apsaoB. [IpOBONHUKH, TUAJIEKTPUKUA U TOJTYTPOBOJHUKU. 3AKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeuHbId 3J€KTpUYECKHI
3apsa. Dnekrpudeckoe nose. Hanpspk€HHOCTH anekTpudeckoro nois. [Ipunuun
CyNepHO3ULINU ANEKTPUYECKUX HOJIEH. JIunun HaIpsKEHHOCTH
AIEKTPUYECKOTO TOJIS.



Pabora cun osnekrpocratnueckoro mosis. I[lorennman. Pa3HocTh
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKUM B DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCcaTopa.

TexHuyeckue yCTpOHWCTBAa M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTaTHYECKAasl 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBre HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTBb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJJACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHUA JJIEKTPUUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenune. 3akon OMa 715 y4acTKa L.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApaIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora osnexktpuyeckoro Toka. 3akoH JDxoyns—JleHna. MoIHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJHOM (3aMKHYTOW) 3niekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAas  NPOBOJWMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOcTBeHHass M MOpPUMECHas  MPOBOAMMOCTD
MoJIynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B PpacTBOpax M  pacIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DIJIEKTpUUECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckrue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKHM TOKa, BJIEKTPOHArpeBareibHbie NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHbIN
IUOJ, TEPMUCTOPbl U  (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA MO,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HaIPSKEHUS.

3aBUCHUMOCTh CONPOTHBIICHUS! UUJIMHIPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CmenmaHHOE COeIMHEHUE ITPOBOAHUKOB.



[Ipsamoe wu3MmepeHue snEKTpoABMKyLIEn cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IPOBOAUMOCTb BO3IyXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsvie padomoi

N3yueHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IIeKTPOABUKYILIEH CHIIBI HICTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nrogenue amektponmsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kinacce oCyIIecTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Freorpaduy U TEXHOJIOTHUH.

Medswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAyYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3a, (PU3MUECKasi BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHUE CHCTEMbl YpaBHEHUM, JHMHEWHAs (QyHKUUA,
napabosia, runepoosa, uX TpaduUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
GyHKUIHHA: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPBI U X MPOEKIIMH HA OCH KOOPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHunyeckoe IBWKEHUE B JKUBOW mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOECHHWE aTOMOB M MOJEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagpus: BnaXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOMALIMIIHUKH, HUCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET U ApPYrue), ABUTATEllb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWUJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepHaloB, B TOM YHCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATUYECKAs]  3aIlUTa,
3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPpYUHBIN IIPUHTED,
AJNIEKTPOHArpeBaTeibHble  MPUOOPBI,  AIEKTPOOCBETUTEIbHBIE  HPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 3. Macnummnoe nose. IneKmpomMazHUMHAA UHOYKUUA

ITocrostHHble  MarHuTel. B3aumopencTBME€  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAyKUMH. [IpuHIUN cynepnosuuuu
MAarHuTHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOU
WHIYKIHWH MOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHOE 1mOJIE IPOBOJHMKA € TOKOM. KapThHa nMHUN HMHIyKIMH
MAarHuTHOIO IOJIA JUIMHHOIO IIPSAMOIO IMPOBOJHMKA U 3aMKHYTOI'O KOJIBIIEBOIO



MIPOBOJIHMKA, KarTymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
MIPOBOJTHUKOB C TOKOM.

Cuna Amrmepa, e€ MOyJIb U HaIlpaBJICHUE.

Cuna JlopeHiia, €€ Monayiab M HampaplieHHe. JIBWKeHHE 3apsHKEeHHOM
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKOHMH. [IOTOK BEKTOpa MarHUTHOU
MHIYKUUU. OJEKTPOABMKYINAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DJIEKTPOABUAKYINAS CUJAa WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOJAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CAaMOMHAYKLMH. OJEKTPOABMKYILAA CHUiIa
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHHuecKkre YCTpOICTBA M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHIL], UHyKIIHOHHAS 1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBneHue 3JIEeKTPOMAarHUTHOW UHYKLUH.

IIpaBuino Jlenna.

3aBUCUMOCTh  AJIEKTPOJABIKYIIEH CHJIBI MHIAYKUMU OT CKOPOCTH
M3MEHEHUS! MAarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Hccnenoanue AeMCTBUS OCTOSIHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIWU.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHUmMHble KONEOAHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAaHUYECKHE KOJIEOAHUS.
IMapmonuyeckue konedbanus. [lepuon, yactora, amMruTyaa u ¢gasza KojeOaHui.
[Ipy>xxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE
rapMOHUYEeCKUX KojeOanuid. IlpeBpaleHue HSHEPruu MOpU TapPMOHUYECKHUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIC KOJICOAHUS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJOTUS MEXKAY MEXaHHUYECKUMH MU
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIruU B HUJICAIbLHOM K0JIeOATEIbHOM KOHTYPE.

[IpencraBienne o  3aTyxalnmx  KojieOaHHWsX.  BBIHYXXIEHHbIC
MexaHuueckue Kojebanus. Pe3oHaHc. BBIHYXAEHHBIE 3JIEKTPOMArHUTHBIC
KOJieOaHus.



[lepemenHblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaIpsKEHUS.

Tpanchopmarop. IIpousBonctso, nepenaya U notpedieHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOTMYECKME PHUCKM TNpPHU  MPOU3BOACTBE
aneKTpo3Heprun. KynbTypa HUCIoNb30BaHUS 3JIEKTPOIHEPIUU B MOBCEIHEBHOM
AKU3HH.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoeOaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WITH
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBaHue CBOMCTB BBIHYKIECHHBIX KOJIEOAHHI.

Habmronenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA U HANPSDKEHHSI OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYILIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTPOIEPEAAUN.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

HccnepoBanue 3aBUCMMOCTH MEPUOJIa MaNbIX KOJ€OaHUIl rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAaccChl rpys3a.

HccnepoBanne TMEepeMEHHOr0 TOKAa B LENM U3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckrue BOJHBI, yCioBus pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss W JjuHa BOJHBL [lomepeuHble W MPOAOJIBHBIE BOJIHBI.
WNutepdepenus u nuppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMAarHUTHBIX
BOJIH. B3aumHas opuenTtauusa BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIMS,
mugpakuus, uareppeperHus. CKOpoCcTh JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJIH. [I[puMeHeHne IeKTPOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pamnookaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPebI.

TexHuueckne yCTpOMCTBA U MPAKTHUECKOE MPUMEHEHUE: MY3bIKalIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBAasl IMarHOCTUKA B TEXHUKE W MEIAUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue M pacpoOCTPaHEHUE MTONEPEUHBIX U MTPOJIOIbHBIX BOJIH.

Kone6momieecs Teo kKak UICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTON KOieOaHUi.



HccnenoBanne  CBOWCTB  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpeioMIIeHUE, TOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmoiimHENHOE pPaCHpPOCTPAHEHUE CBETA B
oaHOpoHOM cpeae. JIyd cBera. ToueUHbId HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3akoHbI OTpaxeHus cBera. [locTpoenue n3o0paskeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCONIOTHBIN
nokasartesb npeaomieHus. [loHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
IIOJIHOT'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cseta. LBer.

ColOuparomyie ¥ pacceuBaronue JWH3bL. ToHKass auH3a. DOKyCHOE
pPAcCTOsITHUE M ONTHYECKas CHJia TOHKOW JHMH3bL. [locTpoeHne n3zoOpaxkeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. DopMmyja TOHKOM  JIMH3BIL.
VBenuueHue, J1aBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUIECKON ONITUKH.

BonnoBass ontuka. MuTepdepenunss cera. KorepeHTHble HCTOYHHKH.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HMHTEp(PEPEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHMH MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHHueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyTa,
(oToamnmapaT, MPOEKIMOHHBIA amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpssMonMHEHOE PACTIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

HccnegoBanue cBOMCTB U300paKEHUI B JIMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habntonenue nntepdepeHunn crera.

Habmronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

Hab6nronenue nossipusaium cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokazaTens NpeJoOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Habmnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeHUAIBHON TEOPHH OTHOCHUTEILHOCTH
['paHnubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexXaHuku. IlocTynatel
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHUE  BPEMEHU W
COKpAIIICHUE JIJTUHBI.
DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C BSHEPrUE€d W HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

@®otonbl. Popmyna Ilmanka cBA3M 3HEpruM (POTOHA C €ro YacTOTOM.
DHeprus U UMIyJIbC POTOHA.

OtkpeiTue u uccinenoanue ¢otodrpdekra. OmnbiTel A. I'. Cronerosa.
3akonbl hoTodddexra. YpaBHenue ODitHmTeriHa 11t poTtorddekra. «KpacHas
rpanuna» porosddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHnueckue yCTpOHMCTBA M MPAKTHUYECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103((PeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOIA.

Uccnenosanne 3akoHOB BHEMIHETO (GoTodddexTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma ToMmcona. OnbiTel Pezepdopaa mo paccesHUiO o -4acTHil.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3myueHune w moriomeHune
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumsl
cnekTpoB. CIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBeie cBoiictBa wactuu. Bonuel ne bpoind. KopmyckymnsipHo-
BOJIHOBOM JAyaJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue muHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Habnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCNEepUMEHTBI, OKa3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHu0  cocTaBa
paanoakTUBHOrO wu3nyudeHus. CBoicTBa anbda-, Oera-, ramma-u3IydyeHHUs.
Bnusgnue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHas Mozens sipa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tornsl.

Anba-pacnaa. DIEKTpPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3TydeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnswiii peaktop. TepmosinepHbiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOU SHEPTeTUKU. DKOJOTUUECKHUE ACTIEKTHI SJIEPHOU SHEPTETUKHU.

OneMeHTapHble YacTULbl. OTKPBITUE IO3UTPOHA.

MeToapl HaOJIIOIEHUS ¥ PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.



dyHaaMeHTalbHbIE B3aUMOJCHCTBUSA. EnuHCTBO (pu3myueckoit KapTHHBI
MHpa.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
kamepa BuiibcoHa, siiepHbIid peakTop, aToMHast OoM0a.

Jlemoncmpayuu

CY€TYMK MOHU3HUPYIOUIUX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopusvie padomoi

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuUTUSA acTpoHOMuHW. lIpHKiIamHOE W MHPOBO33PEHUECKOE
3Ha4EHUE aCTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHia U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KIacc —
CBETHUMOCTB». 3BE3/BI TJIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM IOCJIEN0BATENBLHOCTH. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEJICTABICHUSA O IPOUCXOXKIAECHNH U 3BoJronmu CoJiHIa
M 3BE31. DTanbl )KU3HU 3BE3I.

Muieunsiii [lyte — Hama ['amaktuka. [lonoxxenue u aBuxenne CoyHIa B
lNanaktrke. Tumnbl ramakTuk. PaguoramakTuku u KBasapbl. YEpHbBIE IBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonsioro B3pseiBa. PennkroBoe nsnydeHue.

MacmraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a3oM c UCITOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM Il ONpENeNeHUs] TOJOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31s1 CeBepHOro Mmoymapus u
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, miianet, Miieunoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKK W acTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
dbuzuyeckor Teopuu B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MuUpa B OOIIEM psLy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O MIPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHM MaTE€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsamust, CBI3aHHbIE C U3yUYEHUEM METO/I0OB HAYUYHOT'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, rUroTe3a, pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMBI YPaBHEHHM, TPUTOHOMETPUYECKHE
(GyHKIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIMHM HA OCU KOOpPAUHAT,



CIIOKEHHWE BEKTOPOB, NPOW3BOJHBIC JJIIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
MOI00MST TPEYTONBHUKOB, OIMpEAeNiCeHNe IUIOMAaAd TUIOCKHX (Puryp m oObéma
TeJL.

buonocus: >nekTpudeckue sBJICHUS B KMBOM NPUPOJE, KOJeOATEIbHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB UM MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHM.

Texnonocus: NVHUM SIEKTPOIEpENad, TEHEPATOpP IEPEMEHHOTO TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TIeYb, pajap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHorOo mpeameta «Du3mKa» Ha ypOBHE CpPEAHErO OOIIero
oOpazoBaHusi (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JIOCTUIKECHUE
CIIEIYIONMUX JTNYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yNIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOTro mpeamera «Duzukay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHHUI,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIeCTBa,
pacUIMpeHUe >KU3HEHHOTO OMbITa H ONbITa JESITEIILHOCTH B MPOIECcCce
peanu3alid OCHOBHBIX HAIPaBJICHUN BOCHUTATEIILHOW NESITEbHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3UIUUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHU B 00pa30BaTEIbLHON OpraHU3allnu;

yMEHUE  B3aUMOJICCTBOBaTh C  COIMAIbHBIMA  HMHCTHUTYTaMH B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH HUJICHTUYHOCTH,
NaTPUOTU3MA,

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHMUSI:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBEHON eI TEIbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pPearn30BBIBATh COOCTBEHHBIC >KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3NKK HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHHS



c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJBTYpbl, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPY’KAIOWICH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JACATEILHOCTH HKOJOTMYECKON HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKHU;

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, TOTOBHOCTH B MIPOIIECCE
M3ydeHuss (PU3UKH  OCYIIECTBIATh IMPOCKTHYID W HCCIEHOBATEIIbCKYIO
NEeATEeIbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue 1eiicTBUA:

CaMOCTOATENIbHO  (OpMyJIHpOBaTh M aKTyaJlU3upoBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LEeNH NeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U HEMATepPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUIA J€ATEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIAJIETh HAyYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
(u3HUeCcKOl HayKu;

BIIQJIETh  HAaBBIKAMU  Y4YEOHO-MCCIEAOBATEIILCKOM W NMPOEKTHON
NEATeIbHOCTY B 00JIacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pelIeHHUs 3ahad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJ0OB O3HAHUS;

BJQJ€Th BHUJAMH JEATEILHOCTH IO MOJYyYEHUIO HOBOTO 3HAHMS, €ro
UHTEpHpeTalry, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYAIMsIX, B TOM YHCIIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyalW3upoBaTh 3ajiavy,
BBIIBUTaTh TUINIOTE3y €€ PEeIleHUs, HaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHHS 3aJayd Ppe3yJIbTaThl,
KPUTUYECKH OLEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeSATEIBHOCTH, B TOM YHCIIE IPU U3yUYeHUU (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;



YMETh TMEPEHOCUTh 3HaHHs MO0 (U3UKE B MPAKTUYECKYI0 00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pabora c nuupopmanueii:

BJIa/IETh HaBBIKAaMHU MOJIydyeHUs: WHGOpMaluu (U3MUECKOTO COJIEpKaHus
Y3 UCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISITh TOUCK, AHAIIN3,
CUCTEMAaTHU3alMI0 U MHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  pEUICHUUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIIOJIeHHEM TPEOOBAHUM SPrOHOMUKHU, TEXHUKU
0€30IacCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUSI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
y4€TOM Ha3HaueHus UWHOpMAMU M UEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO OPMY NPEACTABICHUS U BU3YaATU3ALINH.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE yueOHbIe NeCTBHS:

OCYLIECTBJISATh OOIIEHHE Ha Ypokax (U3MKA MU BO BHEYPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyallud M CMSr4yaTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIB30BAHUEM
A3BIKOBBIX CPEJ/ICTB;

MOHUMATh W HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHJUBUTyJIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHMA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacupenensiTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE IOBEJECHUE B PA3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE e CTBUA
Camoopranusamnus:

CaMOCTOSITENILHO ~ OCYIICCTBIIATh  MMO3HABATEIBHYIO JACSITENLHOCTh B
obnmacth (PU3MKKM W aCTPOHOMHH, BBISABJIATH MPOOJEMbI, CTaBUTh M
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSTEIIbHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M KaYCCTBEHHBIX
3a/1a4, TUIaH BBHITIOJHEHUS TPAKTHYECKOW pabOThI ¢ YYETOM HMMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;



pacmidpsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JeNiaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, Oparth Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIMA B 00JIaCTH
(U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI W  KYyJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BIIQ/ICTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuiekcuu KakK OCO3HaHUs
COBEPILIAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

UCIIONIb30BaTh MPUEMBI pedieKCHH [Js OLEHKH CUTyaluu, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JPYTrUX MpPHU aHaJUu3€ pe3yJbTaToOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl NPYTrUX MpPHU aHaJU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce 10CcTH)EHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS TPOTrPaAMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaroIMXCs

COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN WHTEJUICKT, MIPEAMOIaT AFO T
c(hOpMUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEN
U yCIeXy, ONITUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/s U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHMUE€ JpPYTMX, YYWUTBIBaTb €ro TMpH OCYUIECTBICHUH  OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS C APYTHUMH JIObMU, 3a00TUTHCA, MPOSBIIATH HHTEPEC U pa3peiiaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyudenuss B 10 kjiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:



J€MOHCTPUPOBATh HA MPUMEPax poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHULBI MPUMEHEHUS H3YyUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, WHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBHBIM a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYCYHBIN AIIEKTPUUECCKHUM 3aps/l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrio3HaBath (U3MUYECKue SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHUYECKOW TEOPHH CTPOECHHS
BEIIECTBA M  DBJEKTPOJWHAMHMKH: PABHOMEPHOE H©  PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE II0
OKPY)KHOCTH, HWHEpIIUsA, B3aumMojencTBue Tel, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXIAECHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IJIaBJICHUE, KPUCTAJUIM3alMsl, KHUIIEHUE, BIJIAXKHOCTh BO3JyXa, IOBBILIECHUE
JABJIEHUS Ta3a NIpPH €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMl COCTOSIHMS Tra3a B  H30MpOLEccax, JJIEKTpU3alMs Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3Ysl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, IIyTh, NEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUJa,
UMITyJIbC ~ T€Jla, KUHETHUYECKass  DJHEprusi, IOTEHUHUaJIbHasi  SHEprus,
MeXaHu4ecKkas padoTa, MEXaHWYECKas: MOIIHOCTB; MPU ONUCAHWUU IMPABUIBHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HCIOJIb3YEMBIX BEIMYMH, UX O0O3HAYEHUS U
€AVMHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIIUUYUHY
C IPYTHMMH BEIMYHMHAMH;

OMKCHIBATh M3YyYECHHbIE TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SIBIICHHUS,
UCTIONB3ys (DU3MYECKUE BEIMYMHBL: JIaBIIEHUE Ta3za, TeMIlepaTypa, CpEeaHss
KHUHETHYEeCKas SHEPTHUsl Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEeKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHSS
sHeprusi, pabora raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUIA CMBICT
UCIIOJIb3YEMBIX BEJIIMYMH, UX O0OO3HAUYECHMS] WM €IMHHULBI, HAXOIUTh (OpPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATH  M3YYECHHbIE  JJIEKTPUYECKHME CBOMCTBAa  BEIIECTBA H
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMOB3Ysl (U3UYECKUE BETUYUHBI:
ANEKTPUYECKUH 3apsi, SIEKTPUUYECKOE T0JIe, HAPSKEHHOCTD TMOJIs1, HOTEHLIHAT,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCTOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U E€JIMHULbI; YKa3bIBaTh
(GopMybl, CBSI3BIBAIONIME JAHHYI (PU3MYECKYIO BEIMYMHY C JIpYyTUMU
BEJMYMHAMU;

aHaNM3upoBaTh  (U3MYECKHME TMPOIECChl M  SBJICHUSA, HCHOJB3YS
¢u3nuecKkre 3aKOHbl W MPUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u Il
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXaHUYECKOW DSHEpPruM, 3aKOH
COXpaHEHUs! UMITYJIbCA, TPUHIIUI CYNEPHO3UIUU CUJI, TPUHIIUI PAaBHOIPaBUs
UHEPLHUAIbHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYIO TEOPHIO
CTpPOEHHUS BEUIECTBA, ra30BbI€ 3aKOHbBI, CBSI3b CPEIHEN KUHETUYECKOW SHEPIUU
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbI 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAaHEHHMs DJIEKTPUUYECKOro 3apsana, 3akoH KyioHa,
IPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIP@XKEHHE U yCJIOBUS (TPAHULIBI, 00JACTH) TPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE MPUHUUIIBI JIEHCTBHUS MAIIMH, HOpHOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmympoBaTh TpoOieMy/3aady W THUIIOTE3y YYEOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0XKEHHOTO OOOpYIOBaHMs, MPOBOIUTH OMBIT U
(GbopMyIMpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHS] (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEeHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BETUYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX U3MEPEHHM, IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(uKCHpOBaTh PE3yJIbTATH MOJYYEHHON 3aBHCHUMOCTHU (DU3MYECKUX BEJIMYMH B
BHJI€ TaOJINIL U TPA(UKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJiroaTh paBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOIro HKCHEPUMEHTA, YU4eOHO-UCCIEA0BATEILCKON U MPOEKTHOMN
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENBHBIX  YCTPOHMCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pemiath pacu€THbIE 3aJadd C SBHO 33JaHHOW (PU3UYECKOH MOJEINbIO,
UCIIONb3ysl (PM3MYECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(dopMyIbl, HEOOXOAUMBIE ISl €€ pEelICHUs, TPOBOAUTh PACUEThl U OILICHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITHMYHHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYUBYIO LIETIOUKY PACCYKIECHUM C OMOPOM HAa M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PEIIEHMHM  y4YeOHbIX  3a7a4  COBPEMEHHBIE
MH(DOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [OMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpETallud W TOPEACTaBlIeHHs y4eOHOM M Hay4YHO-TIOMYJISIPHOH
uH(popManuK, TMOJNYYEHHOM U3 Ppa3NUYHbIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMy0 HHPOpPMaLIUIO;

NPUBOANTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHuss 0e30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHUS 30POBbSl U COOIMIOEHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYKAIOILIEH CpeJie;

paboTaTth B TpyMNIE C BHITOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OOS3aHHOCTH U
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXIOr0 W3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, HEIOCTHOCTh U €AUHCTBO
(bu3nUecKoil KapTUHBI MUPA;



VUYUTHIBATh TPAHWIBI TPUMEHEHHUS W3YyYCHHBIX (DU3NYECKUX MOIEIICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHMK CBETA,
sIepHasl MOJEb aToMa, HYKJIOHHAasi MOJIeNIb aTOMHOTO s/ipa MpU PEIICHUU
duznyeckux 3anad;

pacrio3HaBath (uU3nyYecKue SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA M KBAaHTOBON (U3HMKHU: DJIEKTPUUYCCKAs
MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JICUCTBUS TOKA,
B3aMMOJICHCTBUE  MATrHUTOB, DJJICKTPOMArHUTHas  WHAYKUUS, JCHCTBHE
MarHUTHOTO TMOJiA Ha MPOBOJHUK C TOKOM U JBIKYILIUWACS 3aps,
AJEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPaHECHHE
CBETa, OTPAKEHHE, MpeToMIICHHEe, HHTepdepeHns, TU(PPaKIUI U TOIIPU3AIIHS
CBeTa, aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTEeCTBEHHAas U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

ONUCHIBATh U3yUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MaTHUTHBIE,
ONTHUYECKHE,  DJCKTPUUECKYI0O  MPOBOAUMOCTh  PAa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHbBIE SIBJICHUS (IIPOLIECCHI), UCMONB3YSI (PU3UUYECKUE BEITUUYMHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHMAJIOB, 3JIEKTPOABWXKYILIAsA Ccuja, padoTa
TOKa, WHAYKIMS MAarHuTHOTO Tojis, cuina Awmmnepa, cuna JlopeHia,
WHJYKTUBHOCTh KAaTYIIKHU, HEPTUs JJIEKTPUYECKOT0O W MATHUTHOTO IIOJIEH,
MEPUOJI U YacToTa KoJjeOaHuil B KoueOaTeIbHOM KOHTYPE, 3apsl U cujla TOKa B
Ipolecce TapMOHMYECKUX  OBJEKTPOMArHUTHBIX  KoJjieOaHuil, (oKycHoe
pacCTOSIHUE W ONTUYECKasl CUJIa JIMH3bI, IPU ONMKMCAHUU MPABUWILHO TPAKTOBATh
(UBUYECKUI CMBICT HMCIOJIb3YEMbIX BEIUYWH, UX OOO3HAUYCHUS U €JIUHMUIIBI,
yKa3bIiBaTh (OPMYJIbl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEJIMYMHY C
JIPYTUMU BEJIMYUHAMH,

OTNUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHHS M TMPOIECCHI, HCMOJb3Ys
bu3uYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPIUs U MUMMYJbC (POTOHA, MEPUOJ TOJypachana, dHEPrus
CBSI3U aTOMHBIX SIJIep, NPU OMHCAHWU MPABWIHHO TPAKTOBATH (PUIMUECKUM
CMBICTT HUCIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUSI W EIUHUIIbI, YKa3bIBaTb
GbopMyJibl, CBS3BIBAIOIIME JIAHHYI) (DU3UMYECKYIO BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMM, BEIYUCIISITh 3HAUCHUE (PU3UUECKON BEJIMUUHBI;

aHaIM3UpPOBaTh  (PUBMYECKUE TPOIECChl U SIBJICHUS, HCIOJIb3Ys
dbu3uYecKre 3aKOHBI U MPUHIMIBL: 3aK0OH OMa, 3aKOHBI TIOCJIEIOBATEIHHOTO U
MapajyieIbHOrO COEAUMHEHUs] NPOBOAHUKOB, 3akoH Jlxoyns—JleHua, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIUU, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, ypaBHEHHE
OiinmrenHa s poTosddexTa, 3aKOH COXPAHEHHS IHEPTUH, 3aKOH COXPaHECHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUYECKOIO 3apsijia, 3aKOH COXpPaHEHHUS
MacCOBOTO YMCIIA, MOCTYJIaThl bopa, 3aKOH pajiioaKTUBHOTO pacnajaa, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbI, 001aCTH) IPUMEHUMOCTH;

OTNpENENATh HaNpaBJICHHWE BEKTOpa WHIAYKIMM MAarHUTHOTO  IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATh M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKajoM,
TOHKOM JINH301;

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCJIEAOBAaHUIO (DU3WYECKUX SIBICHUM U
IPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MPHU 3TOM
dbopmynupoBate MpodiiemMy/3amadyy W TUIOTE3y YYEOHOTO SKCIEPHUMEHTAa,



coOupaTh YCTAaHOBKY M3 MPEIJIONKEHHOTO 0OOpYIOBaHMs, MPOBOJIUTH OMBIT U
(bopMyIHpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEeHHs M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHUI: TMPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yabTaThl NOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE TAOJIUIl U
rpaduKoB, JenaTh BBIBOJBI IO PE3yIbTaTaM UCCIIECOBAHMUS,

co0MroAaTh MpaBmiia OE30MacHOTO TPyAa MPU MPOBEICHUHN HCCIEI0BaHUN
B paMKax y4eOHOTO SKCIEPUMEHTA, YU4eOHO-HCCIICOBATEIHCKON U MPOEKTHOMN
NEATEABHOCTH  C  HCHOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYIOBAHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOH MOJEINbIO,
UCIIONb3Ysl (PM3MYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/1a4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(dopmMyIbl, HEOOXOAUMBIE ISl €€ pEelICHUs, TPOBOAUTH PACUETHl U OILIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOI BEITMUHHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIECHUM C OMOPOM HAa U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  PELIEHWHM  y4YeOHbIX  337a4  COBPEMEHHBIE
MH)OpMAMOHHBIE  TEXHOJOTMM  JJIi  [OMCKa,  CTPYKTYpUPOBaHUS,
MHTEpPOpETallMd W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHOH
uH(pOpManuy, TMOJNYYEHHOM U3 PpAa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMy0 HHPOpPMALIUIO;

OOBSACHATh NPHUHIMUIBI JCUCTBUS MAIMH, NPUOOPOB M TEXHHMUYECKHX
YCTPOMCTB, pa3idyaTh YCJIOBHS KX 0E€30MaCHOTO  HCIOJb30BaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOANTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMd ¢ npubopamMu U
TEXHUYECKUMU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbS U COOIMIOEHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILEH CpeJIe;

paboTaTth B TpYMNIE C BBITOJIHEHHUEM PA3JIMYHBIX COLHMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OO0S3aHHOCTH U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHIbl B  pPEIICHHE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
®usrKa 1 METOBI bubmuoreka [JOK
1.1 2
HAay4YHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMATHIA > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHCHIS B 5 1 1 bubnuoteka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bu6muoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BemiecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
Mepexo/ibl
Wroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toxku B pa3inuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB IIO 68

[TPO'PAMME



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

11 KJIACC

HauMmenoBanue KoauuyecTBO 4acoB
Ne DJIeKTpPOHHbIe (LM (pOBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MpOrpamMmbl padoTbI padoTbI
Pazaen 1. JIEKTPOJIUHAMUKA
MarsuTHoe II0JI€. Bu6 110K
HOJIMOTEKA
1.1 )
JICKTpOMATHITHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIUS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHnyeckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LHOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHn4uecKue U
2.2 SJIEKTPOMArHUTHBIE 5 1 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.3 O
frruia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
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

Hroro no pazaeny 4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAHTOBOU 6 bubnunorexa LIOK
' ONTUKU https://m.edso00.ru/7f41c97¢c
bubnunoreka LIOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A
TOMHOC A7pO 5 https://m.edsoo.ru/7f41c97c

Htoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU ; 1 bubnmnoreka [HOK
' 1 acTpopU3UKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o61maro1iee 4 bu6nuorexa [IOK
' HIOBTOPEHHE https://m.eds00.ru/7f41c97¢c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThbI padoThbI
pecypchbl
n
®dusnka — HayKa 0 IPUPOJIE. bubnmnoreka [HOK
1 Hayunslie MeTopI MO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKPYKaroIEro MUpPa 2
Ponb u mecTo pusuku B
OPMHUPOBAHUH
g)OBp GMI)GHHOfI Hay4HOU bubmmorexa IOK
2 p Y 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 5
IIPaKTUYECKON NEeATEIbHOCTH B
B1030) (%1
MexaHu4eckoe ABHKEHHUE.
OTHOCHUTEILHOCTh bu6nuorexa [IOK
3 MEXaHNYECKOTO JIBMKCHHUS. 1 https://m.edsoo.ru/ff0c350
I[TepemerieHue, CKOPOCTb, 8
YCKOpEHUE
PaBHOMEDHOE but6mmorekxa [IOK
4 P . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEITHOE JIBHKCHUE 0
5 PaBHOyCKOpeHHOE 1 bubnmnorexa [JOK
MPSAMOJIMHETHOE ABUKECHHE https://m.edsoo.ru/ff0c372



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

€

CBo0OoOgHOE ITaficHUE.

but6mmoreka [IOK

6 YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0c39c
naJcHUs C
KpuBosnHeliHOe 1BUKEHHE. bu6nuorexa LIOK
7 JIBr>KeHHE MaTepuaIbHON https://m.edsoo.ru/ffOc3ad
TOYKH 10 OKPYKHOCTH a
IIpuHIMIT OTHOCUTEIBHOCTH
bubnuorexa [JOK
I"annes. MHepuuanbHble
8 . https://m.edsoo.ru/ffOc3be
cucreMsl orcyera. [lepBalii g
3akoH HproToHa -
Macca tena. Cuina. [punnun
. bubnuorexa [IOK
cyneprnosuiuu cuil. Bropoi
9 https://m.edsoo.ru/ffOc3be
3akoH HproTOHA 114 3
MaTepualbHOU TOUKU B
. bubmmoreka [IOK
Tperuii 3akoH HeroToHa 1t
10 https://m.edsoo.ru/ffOc3be
MaTepHalbHbIX TOUEK 3
3aKOH BCEMUPHOIO
bu6nuorexa [IOK
taroTeHust. Cuma TSKECTH.
11 https://m.edsoo.ru/ff0c3d0
ITepBas kocMuueckas 0
CKOPOCTb =
but6mmoreka [IOK
Cuia ynpyroctu. 3akoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
13 | Cwuna tpenus. Koapdumment Bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuiia
COIIPOTHUBIICHUS MIPH
JIBIDKCHUU TeJa B KUJIKOCTH
WU Ta3e

ITocrynarenbHOE 1
BpAILlaTEJIbHOE IBUKEHUE
a0COIOTHO TBEPIOTO Tena.

but6mmoreka [IOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuibl. I11neuo cuisl. 6
VYcioBus paBHOBECHUS -
TBEPJIOTO TENa
Nmmynbc maTepuanbHOU
TOYKH, CUCTEMBI
bubmnoreka IIOK
MaTepUaAIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
NMiynbe cuiibl. 3aKOH 6
COXPAaHECHUS UMITYJIbCA. B
PeaktuBHOE ABHKCHHE
PaGoTra 1 MOIIHOCTH CHIIEL.
Kunernueckas sHeprus bubnuoteka [JOK
16 | wmarepuadbHON TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEeHEHUH 2
KMHETUYECKOW SHEPIUU
[ToTeHumanbHas SHEPrUs.
[ToreHmanpHas SHEPrust
yOpyro aepopMUpOBaHHOM bubmorexa [JOK
17 https://m.edsoo.ru/ff0c461

npyuHbL. [loTeHInanpHAS
SHEPTHs Tella BOJIU3U
MOBEPXHOCTH 3eMJITH

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U
HEMOTEHIMAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUM CUCTEMBI T€J. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3M
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHYECKOUN SHEPTUH Tela
Ha TIPUMEPE PaCTSHKECHUS
PE3UHOBOTO JKT'yTa

20

KonTponbhas padota no
teme «KnHemaTuka.
Junamuka. 3aKoHbI
COXpaHEHHUS B MEXaHUKE)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b?
4

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun. bpoyHoBCKOE
neuxenue. udpoysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUIL
BelecTsa. Monenn
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy.
KommuecTBOo BemiecTna.
ITocrosinnast ABorazipo

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHei
KMHETUYECKOU SHEPrUu
JBUKEHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubnuorexa [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlambeToHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHnas pabota
«Hccnenosanne
3aBUCHUMOCTHU MCKIY
napaMeTpamMu COCTOSTHHS
pa3pekeHHOTr0 raza»

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570
e

30

BryTpeHHss sHEeprus

bubanoreka [JOK



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

TEPMOJIUHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3meHenus. Koauuecto
TEIUIOTHI U padoTa.
BuyTpeHHss sHeprus
OJIHOATOMHOTO UJ€AJIbHOTO

https://m.edsoo.ru/ff0c595
2

rasa
bubnuorexa [JOK
31 | Bwunasl Teruionepenaun https://m.edsoo.ru/ff0c5c3
6
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonnuecTBo bubmunoreka IIOK
32 | TemIoTHI pU https://m.edsoo.ru/ff0c5¢3
Teruionepeaaye. 6
AnmabaTHBIN mporiecc
IlepBblii 3aK0H
33 TEPMOJMHAMUKH U €r0 bu6nuorexa [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobGpaTumocTs mporeccoB bubmuoreka [JOK
34 | B mpupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
. bu6nunorexa LIOK
[Tpuaumn gerictBus u KI1
35 . . A a https://m.edsoo.ru/ff0c600
TETIOBON MAITUHBI )
36 | Uukn Kapnuo u ero KII/]
37 | Dxojormyeckue mpooIeMbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TCIIJIOOHCPICTUKHA

O06o0maromuii ypok bubnuorexa [JOK
38 | «MounekynspHas puzmKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKI 8
KoHnTtposbHas padoTa mo
TeMe «MoJIeKyJIsipHas Bubmorexa HOK
39 yIp https://m.edsoo.ru/ff0c6a5
¢dusnka. OCHOBBI 0
TEPMOJAUHAMUKU N
[TapooGpa3zoBanue u bubnuorexa [IOK
40 KoHJieHcanus. Mcmapenue u https://m.edsoo.ru/ff0c63b
KUIIEHUE 6
AOconoTHas 1 bubnmorexa LIOK
41 OTHOCHUTEJBHASA BIAXKHOCTH https://m.edsoo.ru/ffOc64d
Bo3ayxa. Haceliennslii map 8
TBépnoe Teno.
Kpucrannuueckue u
aMopdHEBI€e Tena.
42 AHHZ(OPT OIINSI CBOMICTB bubmorexa HOK
P https://m.edsoo.ru/ff0c65f0
KpucTauioB. Kuakue
kpuctauibl. CoBpeMeHHbIE
MaTepHaIbI
IInaBmenne n
KpUCTaIN3anus. Y aenpHas Bubmuorexa LIOK
43 P ' https://m.edsoo.ru/ff0c670
TEII0TA [IaBICHHUS. g
CyOnumarnus B
44 | VYpaBHEHHE TEIIOBOTO bu6muoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

OaylaHca

https://m.edsoo.ru/ff0c682
0

DneKkTpu3anus Ted.

. but6mmoreka [IOK
DnekTpuueckuii 3apsa. JIsa
45 https://m.edsoo.ru/ffOc6bc
BU/JIA JICKTPUUECKUX c
3aps10B B
ITpoBOIHUKH, TUAIICKTPUKH
P P bubnuorexa [JOK
Y TIOJIyITPOBOJIHUKH. 3aKOH
46 https://m.edsoo.ru/ffOc6bc
COXpaHEHUS JIEKTPUUECKOTO c
3apsaa B
B3aumopeiictBue 3apsiioB. bubnmnoreka [HOK
47 | 3axon Kynona. Toueunslii https://m.edsoo.ru/ffOc6ee
SIEKTPUIECKHI 3apsi]] 4
Hanpsox€nnocts
AIEKTPUUECKOTO TIOJIA.
48 | TlpuHIMO Cyneprno3uIun bubmorexa HOK
pHHI yrep IUI https://m.edsoo.ru/ff0c6df2
AIEKTPUIECKUX TTOJIEH.
JInHun HanpsKEHHOCTH
Pabota cun
49 ANEKTPOCTATHYECKOTO IMOJIS. bubnuotexa [JOK
ITorennuan. Pa3zHocts https://m.edsoo.ru/ffOc6f00
MOTEHITUAIOB
[TpOoBOTHUKY ¥ TUDIIEKTPUKH
P p bubnunotexa LIOK
B DJICKTPOCTATHYECKOM IIOJIE.
50 https://m.edsoo.ru/ff0c701

Jwusnexrpudeckas
IIPOHULIAEMOCTD

8



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

51

DJIEKTPOEMKOCT.
Konpaencarop

bubnunorexa LIOK
https://m.edsoo.ru/ffOc712
6

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ffOc72c
0

53

JlaGopaTtopHnast pabota
"Usmepenue
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
IPUMEHEHNE
KOHJICHCAaTOPOB,
KOIIMPOBAJIBLHOTO arlapara,
CTPYWHOIO IIPUHTEPA.
DneKTpocTaTHIECKast
3amuTa. 3a3eMIICHUE
ANIEKTPONPUOOPOB

55

DIIEKTPUUYECKHI TOK,
YCJIOBUS €0
CyLIECTBOBAHU.
[TocTostHHBIN TOK. Cuna
Toka. Hanpsxenne.
Conportusnenue. 3akoH Oma
JUISL y4acTKa [enu

56

HOCJ’ICI[OB&TCJ'IBHOC,
napauiiCibHOC, CMCIIAHHOC

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0



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

COCTMHEHUE TPOBOTHUKOB.
JlaGopaTtopHnast pabora
«M3y4eHne cMenIaHHOTO
COCIMHEHUS PE3UCTOPOBY

S7

PaGora 1 MOLTHOCTH
AIEKTPUUECKOr0 TOKA. 3aKOH
[oxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma aJis MOTHOM
(3aMKHYTOI) 3JIEKTPUUECKON
uenu. Koporkoe 3ambIKaHue.
JlaGopaTopHnas pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHBIICHUSD)

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae
0

59

DneKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIIIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

60

DNEKTPUYECKUH TOK B
BakyyMe. CBoiicTBa
DJIEKTPOHHBIX ITy4YKOB

61

[TorynpoBOIHUKH, UX
COOCTBEHHAs M IPUMECHast
npoBoauMOocTh. CBoiiCTBa

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84a
e



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

p—~n-niepexona.
ITomynnpoBOTHUKOBBIE
IPUOOPHI

DIIEKTPUUECKUI TOK B
pacTBOpax M pacriaBax

but6mmoreka [IOK

62 | SIEeKTPOIUTOB. https://m.edsoo.ru/ff0c82b
DNEKTPOIUTHYECKAS a
JTUCCOLIMAIUS. DICKTPOIIN3
DIIEKTPUYECKHI TOK B Ta3ax.
. bubnuorexa [JOK
CaMOCTOSTeTLHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITeNIbHBIN pa3psi. 6
Moumnnus. [Inazma -
DneKkTpuuecKue mpuodopsl U
YCTpPOMCTBA U UX
64 | mnpakTHYECKOE MPUMEHEHHE bubmmorexa LIOK
P P ' https://m.edsoo.ru/ff0c86fc
[TpaBuna TeXHUKH
0e30MacHOCTH
. b K
OBoGmaromii ypok nomoteka 11O
65 https://m.edsoo.ru/ff0c88b
«ONEeKTPOAUHAMUKA» o
KonTponbnas pabota no
TeMe «DJIEKTPOCTATHKA.
ITOCTOSIHHBIN JIEKTPUYECKU I bubnuotexa [JOK
66 | Tok. TOKM B pa3IUYHBIX https://m.edsoo.ru/ff0c8a8

cpenax» /Beepoccuiickas
npoBepouHas paboTa npu
MIPOBEJCHNH Ha OyMaKHOM

a



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

HOCHUTEIe
Pe3epBHBIii ypoOK. bubmmoreka [JOK

67 | KonrponbHas pabora 1mo 1 https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpoIHHAMHUKA" 6
Pese i .

68 063 g BHI});H }II/II;ZOK OK IO 1 bubmmorexa LIOK

ODIHATOTIHIH YP https://m.edsoo.ru/ff0c8f6c
temam 10 knacca
OBUIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



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

11 KJIACC

Ne KoanuectBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
1|
[TocTostHHBIE MATHUTHI U UX
B3aUMO/ICHICTBHUE.
bubmuorexa [JOK
MaruuTHOoe nosie. Bektop
. 1 https://m.edsoo.ru/ff0c977
MarHuTHON UHAYKIUH. 8
JluHuY MarHuTHOM B
WHIYKUWU
MaruuTHO€ 1oJie
MIPOBOJHHKA C TOKOM. OTIBIT 1 bubnnorexka [JOK
Opcrena. Bzaumoneiicteue https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3yyeHne MarHuTHOTO 1 1 bubmorexa [JOK
Y https://m.edsoo.ru/ff0c98fe
TIOJIS KaTYIIKU C TOKOMY
JlelicTBME MarHUTHOTO TOJISt
Ha MIPOBOJIHUK C TOKOM.
Cuna Amrmepa. BuG 1OK
nOIMOTEKA
JlabopaTopHas pabota 1 1
patop P . https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nencTBus
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOMY



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

JlelicTBuE€ MarHUTHOTO TOJISt
Ha JBHXKYIIYIOCS
3apsuKeHHYI0 yactuiy. Cuna
Jlopenna. Pa6oTa cuiibl
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
unayknud. [Torok BekTopa
MarHuTHoN unaykuu. I1C
MHJYKUHUH. 3aKOH
3JIEKTPOMArHUTHOMN
naaykuun dapanes

JlaGopaTopHas paboTta
«HccnenoBanue sBICHHUS
JIEKTPOMArHUTHON
HHTYKITUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SBIeHUE
camonHaykuuu. J1C
CaMOMHAYKIUU. DHEPIHsl
MarHUTHOTO TIOJIS KaTYIIKH
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucrsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATHUTHI,
3JEKTPOMArHHUTHI,
3JIEKTPOJIBUTaTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTHULl, THAYKIMOHHAS
nedb

10

O6o0maromuit ypok
«MarsuTtHoe 1nozJe.
DneKTpoMarHuTHas
AHIY KIS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonrponsHas pabora no
Teme «MarauTHoe 1nosie.
DneKTpoMarHuTHas
HHTYKIUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOo/IHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEpHOJIa
MasbIX KoJnebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MaccChl Tpy3a»

14

KonebaTenbHbIi KOHTYD.
CB0OOIHBIE
3J€KTPOMAarHUTHbHIE
KoJIe0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaJIOTU MEXITY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb82
0



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

MEXaHUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/ISI 3HepI‘I/II/I B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o
3aTyXamIUX KOJICOAHUSIX.
BrinyXneHHBIE
MeXaHHYeCKHe KoueOaHusl.
Pe3onanc. BeinyxaeHubie
3JI€KTPOMAarHUTHbHIE
KoJieOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb8
6

17

IIepeMeHHBIN TOK.
CunycounanbHbIN
IIEPEMEHHBIN TOK.
MouHOCTb IEpEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIIEE 3HAYEHUE
CHJIBI TOKA U HapsKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBoO, nepenaya u
notpebieHue
JIEKTPUUYECKON SHEPTUN

19

YerpolicTBo U
IIPAKTUYECKOE IIPUMEHEHNE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3IEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUH
AJIeKTpoIepead

20

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynsrypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPIUH B
MIOBCETHEBHOM KHU3HU

21

MexaHuveckre BOJIHBI,
YCIJIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBIL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTB 3BYyKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TeMOp 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc

23

9J'IeKTpOMaFHI/ITHHe BOJIHHI,
HUX CBOICTBA U CKOpPOCTh.
IlIkama OJICKTPOMATrHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUUMIIBI paIUOCBSI3U U
TeneBupenns. Passurne
CPEJICTB CBSI3H.
Panmonoxkamus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

o5 KonrponsHas pabora bubmmoreka [IOK
«Konebanus v BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpssMmonuneHOe
pacnpocTpaHeHHE CBETA B bubnnoreka [HOK

26 | OIHOpPOJHOU cpee. https://m.edsoo.ru/ff0cd35
ToueyHbIi KICTOUYHKK CBETA. 0
JIy4 cBeta
OTtpakenue cBeTa. 3aKOHbI

o7 | OTP@NKeEHN: CBETA. bubnuorexa [JOK
[Toctpoenue n3odpaxkeHuit https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKajie
[Ipenomiienune ceera.

[TonHoe BHyTpeHHEE
28 | otpaxenue. [IpenenbHprii bubmmorexa LOK
https://m.edsoo.ru/ff0cd7f6
yTOJI TIOJIHOTO BHYTPEHHETO
OTpaKeHHUS
JlabopaTopHas pabota
29 | «M3mepeHne moka3aTens bubmorexa HOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa)
JInnzsl. [loctpoenue

30 M300pakeH B JIMH3E. bubnnorexka [JOK
@opMya TOHKOU JIUH3BI. https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlabopaTopHas pabota

31 | «HMccnenoBaHue CBOWCTB

M300paXeHUI B TUH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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

Hucnepcus ceera.
CII0XXHBII cocTaB 0€JIoro

32 | cgera. lIBer. JlaboparopHas
paborta «Habmronenue
JUCTIEPCUU CBETa»
HNutepdepenuns ceera.

33 | Jud I:ﬁﬂiﬂ cBeTa bubnmoreka [JOK

P T https://m.edsoo.ru/ff0ced22

Judpakiontas pemeTka

34 ITonepedHOCTh CBETOBBIX bubnnorexa [JOK
BoJiH. [lonsipusanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue npuOOpsI U

35 | ycTpoiicTBa M yCIOBUS MX
0€30MacHOTO MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKMU. bu6mmoreka [JOK
[ToctynaTel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3ame]IeHre BpEMEHH U https://m.edsoo.ru/ffOcfad2
COKpAIICHHE JTHHBI
DHeprus U UMILYJIbC

38 PENSATUBUCTCKON YaCTHUIIBI. bu6mmoreka [JOK
CBs13b Macchl ¢ HEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TTOKOS

39 | KonTponbHas padoTa bubmmoreka [JOK



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

«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyiia [1nanka.

bu6mmoreka [IOK

40
DHeprust 1 UMITyJIbe GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 10K
noIMoTeKa
41 . A.T.
oroddpexTa. Onurrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTtodddekra.
® uq)(b . bubnuorexa [JOK
YpaBHeHue DWHIITEHA 1S
42 https://m.edsoo.ru/ff0d015
dorordpdekra. «KpacHas .
rpanuma» Gorosdpdexra -
JaBnenue ceera. Onsitsl I1. bubnuorexa [JOK
43 | H. JleGeneBa. XumMudeckoe https://m.edsoo.ru/ff0d04a
nelicTBHE CBETa 6
TexHuueckue ycTpoucrsa u
MPAaKTUYECKOE IPUMEHEHHUE:
44 | dorosnemeHT, HOTOIATUHK,
coJIHEeUHas OaTapes,
CBETOIHMO]T
Pemenue 3anau mo teme bu6mmoreka [IOK
45 | «DnemeHTHl KBaHTOBOM https://m.edsoo.ru/ff0d030
OTITHKW» 2
Monpens aToma TomcoHa. bu6mmorexa [IOK
46 | OmnbiTel Pesepdopaa mo https://m.edsoo.ru/ff0d091

PaCCECAHNIO O-HaCTHII.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

IInanerapnas mozens aroma

47

IToctynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenue u norioumeHue
(hOTOHOB TpH TIEpexo/Ie
aToMa C OJJHOTO YpOBHs
SHEPruu Ha JIpyroi. Buasl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BouiHOBBIE CBOICTBA
yactull. Bonnsl ne bpoitis.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIy4eHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
paaroakTUBHOCTH. OMBITHI
Pesepdopaa o
OIpEeJIEJIEHUIO COCTaBa
PaMOAKTUBHOTO U3TyUYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, Oera-,
raMma-usnydeHus. BousHue
PaOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M30Toms!L.
Anbda-pacna.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacma.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d116
2



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/ff0d1162

I'amma-uznyuenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHblit peaktop.
[Tpobnemsbl, epcreKTUBEL,
9KOJIOTUYECKUE ACTIEKTBI
AJIEPHON YHEPIETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE O3UTPOHA.
MeToap1 HaOJIIOICHUS 1
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrusiii cron
«DyHaaMeHTaIbHbIC
B3auMOJIeUCTBUS. EAMHCTBO
(bu3nYeCcKOil KapTHUHBI
MUpa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Oranel pa3BUTHUS
actpoHomuu. [IpuknagHoe n
MHPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Buy
3BE€31HOrO HeOa. Co3Be3mus,
SpKHE 3BE31bI, TUIAHETHI, UX
BUJIUMOE JIBUYKEHUE.
Conneunas cucrema

56

Comnaue. ConHeunas
aKTUBHOCTE. VICTOUHHK



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

sHepruu CoJiHIA U 3BE3N

S7

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
TJIaBHOU
I10CJIEI0BATEIbHOCTH.
BnytpenHee cTpoeHue
3B€311. COBpEMEHHbIE
MPEACTABICHUS O
MIPOUCXOKACHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muieunsiii [1yts — Hamma
TI'anaktuka. Ilonoxenue u
nekenue CoJiHIa B
TI'anaktuke. I'amakTuku.
UYeEpHble ABIPHI B s11pax
rajlakTUK

59

Bcenennas. Paz6eranue
rajaktuk. Teopus
bonpmioro B3peIBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Heperennsie npo0iaembl
aCTPOHOMHUU

61

KonrtponsHas pabora
«DNeMEHThI aCTPOHOMHH U
acTpo(U3UKI»




62

O6o06maromuii ypok. Pomib
(GU3MKU ¥ aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJOTHYECKOM,
COLIMAIBHOM U dTUYECKOU
chepax nesaTeaTbHOCTH
YyejoBeKa

63

O6o06maromuit ypok. Pois
1 MeCTO (PUBHKHU U
aCTPOHOMUU B
COBPEMEHHOM HAYyYHOU
KapTUHE MHpa

64

O6o06maromuii ypok. Poib
¢busnyeckoil Teopuu B
dbopmupoBaHUU
MIPEACTABICHUH O
¢bu3nueckoil KapTuHe MUpa

65

Oo6o06maromuit ypok. Mecto
(u3nyecKoil KapTUHBI MHpa
B 00IIIEM Py
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPECTaBICHHUI O
pupoe

66

PesepBHBIil ypok.
MaruauTHOE noJie.
DneKTpoMarHuTHas
WHIYyKUHUS




67

PesepBHblii ypok. OnTuka.
OCHOBBI CIELIMATILHOM
TEOPUH OTHOCUTEIBHOCTU

68

Pesepnsiii ypok. KBanrosas
¢dusnka. DIeMeHTHI
aCTPOHOMMH U acTPOPUUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

68



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






