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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma no ¢uzuke 6a30BOro ypoBHSI Ha YpOBHE CPEAHEro o01ero oopa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHUH M TPEOOBAHMIA K pe3ysIbTaTamMm
OCBOCHHS OCHOBHOM 0Opa3oBaTeabHO# mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yu€tom denepaibHOH pabouel MporpaMMbl BOCIIUTAHUS U
KOHIICTIIMY TIpenojaBaHus ydeOHoro mnpeaMera «Pusmka» B o00pa3oBaTenbHbIX opranumsanusx Poccuiickoit depepanuu, peanus3ylOIMIMX OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xanue mporpammbl 1o ¢u3MKe HampaBieHO Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatomuxcs 10—11 kmaccoB mpu
oOydeHnHn ux Gu3nKe Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO Noxoa. [Iporpamma no ¢usuke coorBercTByet TpedoBanusm ®I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MTPEIMETHBIM M METAIPEIMETHBIM pE3yJbTaTaM OOYyUCHHUS, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh PEeaTH3aIMU MEXKIIP €IMETHBIX
CBsi3ell ()M3MKH C €CTEeCTBEHHO-HAYYHBIMH y4eOHBIMHU MpeaMeTaMu. B Hell onpenensroTcs OCHOBHBIC IENU W3Yy4eHUs (M3MKH Ha YPOBHE CpPEIHEro oOIIero
00pa3oBaHusl, TUTAHUPYEMBIC PE3yIbTaThl OCBOCHUS Kypca (U3UKU: JIMYHOCTHBIEC, METAIIPEIMETHBIC, IPEAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no (pu3mKe BKIIOYAET:

IUTAHUPYEMBIE Pe3YJIbTaThl OCBOCHHSI Kypca PU3HUKH Ha 6a30BOM yPOBHE, B TOM UHCIIC MMPEIMETHBIC PE3YJIbTATHI IO roj1aM 00yUeHUS;
cofiepkanue yuyeOHoro npeamera «dusukay mo rogam 00y4eHUs.

®dusuka KaKk HaykKa O HanOoJee 06H_II/IX 3aKOHax IMpUpOAbI, BBICTYIIAd B KAYCCTBC yqeGHoro mpeamMeTa B KOJIC, BHOCUT CyH.ICCTBCHHBIﬁ BKJIaZl B CUCTEMY

3HaHUl 00 okpyxaromeM wmupe. IlIkompHBI Kypc GU3MKH — CHCTEMOOOpa3yloLIUil sl €CTECTBEHHO-HAayYHBIX Y4YEOHBIX INPEAMETOB, MOCKOJIbKY
¢du3nyeckre 3aKOHbI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHUeEH, Ouonorueil, puznyeckoit reorpadueit u actpoHomueil. Mcrnonb3oBanue u
aKTUBHOE NpUMEHEHHE (PU3NYECKHX 3HAHUU ONperesseT XapakTep U pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOIMH B cepe 3HEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, MOJIy4eHHsI HOBBIX MaTepHajoB ¢ 3aJaHHBIMM CBOMCTBaMHU M JIpyrux. M3ydyeHue ¢U3MKu BHOCUT OCHOBHOH BKJIaJ B ()OPMHPOBAHHE €CTECTBEHHO-
Hay4YHOM KapTUHBI MUpa 00yJaromuxcs, B GOpMUPOBaHNE YMEHUN IPUMEHATh HayYHbIH METO]I IO3HAHMSI IPU BBINOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBaHUH.

B ocHOBYy Kkypca ¢u3MKHM 1S YpOBHSI CpelHEro oOuero oOpa3oBaHMs TMOJOXKEH Pl HJeH, KOTOpble MOXHO paccMaTpUBaTh KaK MPHUHIMIIBI €ro
IIOCTPOEHHS.

Hoes yenocmnocmu. B cOOTBETCTBUY C HEM KypC SABJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKHUT MaTepUall U3 BCEX pa3/iesioB (PU3UKH, BKIIOUACT KaK
BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (U3HKH.



Hoes cenepanusayuu. B cooTBEeTCTBUM C Hell Marepuan Kypca (U3MKM OObeOUHEH BOKPYr (M3MYECKHX Teopuil. Bemymum B Kypce sBisercs
(bopMHpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuszanus npeanojaraeT UCIoJIb30BaHUE TYMAHUTApPHOTO MOTEHIMANa (GU3NUECKOM HAYKH, OCMBICIEHHUE CBSA3HM Pa3BUTHUS
¢u3uKu ¢ pazBuTHEM O0IIECTBA, & TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc (U3MKU npeamonaraeT 3HaKOMCTBO C IMMPOKUM KPYroM TEXHMYECKUX U TEXHOJOTMUYECKUX IMPUI0KEHHH
M3Y4YEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonoeusayuu pean3yercs IoCpeCTBOM BBEACHUS JIEMEHTOB COAEPKaHUs, ITOCBSIIEHHBIX YKOJIOIMYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKKe 00CyXIeHUs IPOoOJIeEM palliOHAIBHOTO PUPOIOTIOIb30BAHMS U SKOJIOTHYECKO 0€3011aCHOCTH.

CrepXHEBBIMH 3JIeMEHTaMH Kypca (PM3MKH Ha YpOBHE CpeaHero odmiero o0pa3oBanus SBISIOTCA pusnyeckre Teopun (GopMupoBaHHe MPEICTABICHUH O
CTPYKTyp€ TOCTPOCHHUsI (U3NYECKOH TEOopuH, poir (yHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX IPEICTABICHHUIX O NPUPOAE, TPaHHUIaxX
IPUMEHUMOCTH TEOPH, /1JIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-eSATEIbHOCTHBIM MOAXO0 B Kypce (HU3UKU peanu3yeTrcs IpekAe BCEro 3a Cu€T OpraHu3aliM SKCIEPUMEHTAJIbHOM JIeATeIbHOCTH
oOyuaromuxcs. J{ns 6a30Boro ypoBHsI Kypca (PH3HKH — 3TO HCIIOJIB30BAaHHE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPHUMEHTOB M JIAOOPAaTOPHBIX
paboT, KOTOpbIe B IporpamMme 1o (pu3znuke o0beIMHEHB! B OOLIUI CIIMCOK YUEHUYECKUX MPaKTUYECKUX paboT. BrlaeneHue B ykazaHHOM nepeyHe 1a00paTOpHbIX
paboT, MPOBOJUMBIX JUIsI KOHTPOJS U OLIEHKH, OCYIIECTBISETCS YYaCTHHKaMH 0OOpa30BaTEbHOIO IMpollecca MUCXOAS W3 OCOOCHHOCTEH IJIaHUPOBAHMS U
ocHaiieHus: kabuHera Qusuku. Ilpu sToM obecreunBaeTcss OBIAJCHHE OOYYAIONUMHCS YMEHHUSMH HPOBOJUTH KOCBEHHBIE H3MEpPEHHs, HCCIelO0BaHUs
3aBUCUMOCTEHN (PU3NYECKUX BETUYHUH U TIOCTAHOBKY OIBITOB IO IIPOBEPKE MPEIOAKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yensieTcs peleHnIo pacy€THBIX U Ka4eCTBEHHBIX 3aad. [Ipu aToM ans pacy€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33J1a4M C SIBHO
3aJlaHHOM (PU3NYECKON MOJEINbIO, TTO3BOJISAIONINE TPUMEHSTh U3yUYEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jelia Kypca, TaKk U UHTET pUpYsl 3HaHUS
U3 pasHbIX pasfenoB. [l KadecTBEHHBIX 3a/ad MPHOPUTETOM SIBJISAIOTCS 3a/JaHUs Ha OOBSCHEHHE MNpOTeKaHWs (PU3MYECKHX SIBJICHHUH U TMPOLIECCOB B
OKpY>Karolle KU3HU, Tpedyrolre BbI0opa GU3NYECKON MOAETH ISl CUTYalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanusmu GPI'OC COO k MaTepuaibHO-TEXHHUECKOMY 0OecledeHHo yuyeOHoro mpouecca 0a30BbIil YpOBEHb Kypca (pU3UKK Ha
YPOBHE cpelHero oOmero odpa3oBaHUs JOKEH M3Y4aThCs B YCIOBHUSX NPEAMETHOro KaOuMHeTa (PU3MKH WM B YCIOBHUSX MHTETPHUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAyYHOro IuKia. B kabuHere (u3uKM JOMKHO OBITH HEOOXOAMMOE J1abopaTOpHOE OOOpYIOBAaHUE ISl BHIMOJHEHHS YKa3aHHBIX B
nporpamMMe 1o (pu3MKe yYeHMYECKHX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000py/JOBaHUE.

HCMOHCTpaI_II/IOHHOC O6OPYI[OB2[HI/IC (I)OpMI/IpyeTCH B COOTBCTCTBUU C IIPUHIUIIOM MHUHHUMAaJIbHOU JOCTAaTOYHOCTH H oOecrieunBaeT IMOCTaH OBKY
NEPCUYUCIICHHBIX B IIporpamme 110 (1)I/ISI/IKC KIIFOYEBBIX }IGMOHCTpaHI/II\/’I 1 UCCIICAOBAHUA H3Yy4YacMbIX SIBIICHUN H© IpoHeCcCoOB, OMIIMPHYCCKUX H
(byHI[aMCHTaJIBHBIX 3aKOHOB, UX TCXHHUYCCKHUX HpHMeHeHHﬁ.



JlaGopaTopHoe 000pyAOBaHHE Il YUCHHUECKUX MPAKTHUECKUX padoT (GopMHUpYyeTCcs B BUAE TEMAaTHUYECKUX KOMIUIEKTOB U OOecreuuBaeTcs B pacuére
OJJTHOTO KOMIUIEKTa Ha JByX oOydarommxcs. Temarndyeckue KOMILIEKTHI J1a0OpPaTOPHOTO OOOPYMOBAHUS JOJDKHBI OBITH ITOCTPOCHBI HA KOMIUIEKCHOM
MCTOJIb30BAHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

(dbopMHpOBaHKE UHTEPECA M CTPEMIICHHUS 00YJaIOIUXCs K HAYYHOMY U3yYCHHIO IPUPOJIBI, PA3BUTHE WX WUHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOH OCTEH;
pa3BUTHE MPECTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHUE HCCIEIOBATEIBCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK Pe3y/ibTaTa U3Y4eHUsI OCHOB CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

(bopmupoBaHre yMEHHIA OOBSICHSATD SBJICHUS C UCIOIB30BAaHUEM (PU3UUECKUX 3HAHUHN U HAYYHBIX JOKA3aTEIIbCTB;

(dbopMupoBaHUE MIPEICTABICHUN O posid (PU3UKH JUTSl PA3BUTUSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTH)KeHHE ATHUX IeNiei 00ecreunBacTCsi peIIeHHeM CIACAYIONIMX 3a1ad B IPOIecCe H3ydeHHs Kypca (U3UKH Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs:

npuoOpeTeHne CHUCTeMBbl 3HAaHUM 00 oOmUMX (QHU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIOYAas MEXaHHKY, MOJICKYISIPHYIO (HU3HUKY,
3JIEKTPOJAMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTBI aCTPOPHU3UKHY;

(dbopmMupoBaHHE YMEHUN MPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBSCHEHUS (PU3MYECKHUX SBICHUW B MPHUPOJAE W VIS NMPHHATUS MPAKTUYECKUX PEUICHUN B
IIOBCEIHEBHOM JKU3HY;

OCBOEHHE CIOCOOOB PELICHUS Pa3IMYHbIX 33134 C BHO 33JaHHON (PU3NUECKON MOJIETbI0, 3a]1a4, I0IPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHIe (HU3HUECKOIT
MOJEIIH, aICKBAaTHOU YCIIOBUSAM 3aJ1a4H;

MOHUMaHNE (PU3UUECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPONUCTB U TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMUSHUS HA OKPYXKAIOILYIO CPENY;
OBJIaJICHHE METOJJaMH CaMOCTOSITEJIbHOTO MJIAaHUPOBAHUS U MPOBENEHUS PU3NYECKUX IKCIIEPUMEHTOB, aHAJIM3a U UHTEpIpeTalui HHPOpMaIuu, ONpeaeaeHUs
JOCTOBEPHOCTH IIOJIyYEHHOT'O pe3yibTaTa;

CO3/IaHHE YCIIOBHUH [UIsl pa3BUTHs YMEHHMH IIPOCKTHO-UCCIIENOBATEIBCKOM, TBOPYECKOMN NEATENBHOCTH.

Ha u3zyuenune ¢pusuku (0a30BbIN YpOBEHB) Ha YPOBHE CpeiHEro o01miero oopazoBanus oroautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipeiaraemelii B mporpamme mo (u3MKe NepedyeHb JabOpaTOPHBIX M NMPAKTHUECKUX pabOT SBISETCS PEKOMEHJIOBAHHBIM, YUYHMTENb JeNaeT BhIOOp
MIPOBEJICHUS JIaOOPATOPHBIX padOT U OMBITOB € YYETOM MHANBUAYAIBHBIX OCOOEHHOCTEN 00yUYarOINXCS.

COILEPKAHUE OBYYEHMUSA
10 KJIACC

Pa3neu 1. ®usnka U MeTOAbI HAYYHOI'O NIO3HAHUS



®du3uka — Hayka O mpupojae. Haydnple MeToApl MO3HAHHS OKPYXKAIOMIET0o MUpa. Pollb 3KCHEpUMEHTa M TEOPHUH B MPOIECCE MO3HAHUS MPUPOIBL.
DKCHEepUMEHT B (hU3HKE.

MonenupoBanue (u3MUecKUx sIBICHUN U mporieccoB. Hayunbie rumores3bl. Ousznyeckue 3aKOHbBI U TEOPHH. ['paHUIbI MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB. [IpyHIUIT COOTBETCTBUA.

Poinb 1 MecTO Gpu3MKU B OPMHUPOBAHUHU COBPEMEHHON HAyYHOW KapTUHBI MUPA, B IPAKTHYECKON ACATEIHHOCTH JIO/ICH.
Jlemoncmpayuu
Amnanorosble U HU(PPOBbIE U3MEPUTEIbHBIE IPUOOPHI, KOMIIBIOTEPHbBIE JATUUKH.
Pa3zpen 2. Mexanuka
Tema 1. Kunemamuxka
Mexannueckoe 1BrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBUKeHus1. Cuctema oTcuéra. TpaekTopus.

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUalbHOM TOYKH, UX MPOEKIHMHU HAa OCU CUCTEMBbI KOOPJIUHAT.
CrnosxeHue nepeMelieHni u ClI0)KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MpsiMOJIMHEItHOe ABMkeHue. ['paduku 3aBUCUMOCTH KOOpJAMHAT, CKOPOCTH, YCKOPEHMS, NMyTH W MNEepeMEelICHUs
MaTepuaabHOU TOYKU OT BPEMEHHU.

CBoboaHOe nazieHne. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpHBOHHHeﬁHOe JABHIKCHUC. Z[BI/I)KGHI/IC MaTepHaﬂLHOﬁ TOYKHU IO OKPYKHOCTHU C IMOCTOSIHHOM II0 MOAYJIK CKOPOCTBIO. YrnoBas CKOpPOCTbD, JIMHEHa s
CKOpPOCTD. Hepnon 1 4acToTa 06pau1eHH${. L[eHTpOCTpeMI/ITeJ'ILHOG YCKOpPCHHUC.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE MPUMEHEHUE: CTUIAOMETP, ABUKEHUE CHAPSIIOB, LIETIHBIE M PEMEHHBIE TIEPEIAUN.
Jlemoncmpayuu

MOI{@HB CHCTCMBI OTC'—IéTa, HUILTIOCTpalad KHHEMATUUCCKUX XapPaKTCPUCTHK ABUKCHUS.



[IpeobpazoBaHue ABUKECHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmEHHOT0 MO YIII0OM K TOPU30HTY U TOPU30HTAIBHO.
W3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hanpasnenue ckopocTy pu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHne HepaBHOMEPHOIO JBUKEHUS C LIENIbIO ONPEIEICHHS] MTHOBEHHON CKOPOCTH.

HCCJIG[[OBaHI/IC COOTHOLICHUSA MECKAY IIYTAMH, HpOfII[CHHBIMH TCJIOM 3a IIOCJICHOBATCIIBHBIC PABHBIC IMPOMCEKYTKH BPECMCHHU IIPU PABHOYCKOPCHHOM
JABHMOXKCHHUU C HadaJabHOH CKOpPOCThBIO, paBHOﬁ HYIJIO.

N3ydyeHne nBMKEHUS IIApUKA B BI3KON KHUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. IHEpumanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepnosunuu cui. Bropoii 3akon HeroToHa anis mMarepuanbHOil Touku. Tpetwii 3akoH HproTOHa [uisi MatepuaabHBIX
TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (moxos, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe Tperue. Cuiia TpeHUsI CKOJIBKEHUS U cuila TpeHus nokosi. Koagduument
TpeHust. Cuiia CONPOTUBIEHUS MPH JABMXKEHUU Tella B )KUJIKOCTH HJIU Ta3e.



[ToctynarensHOe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBus paBHOBECUS TBEPAOIO TeEIA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: TTOAIIUITHUKY, IBU’KEHHE UCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu

SIBrieHrEe MHEPLUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U NTaJACHUH.

CpaBHeHME CHIT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomuol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPY>KWHE U PE3MHOBOM 00pasIiie, oT ux JaedopMaliuu.
UccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonut COXPAHEHUA 6 MEXAHUKE



NMnynbc MarepuaabHOM TOUYKM (TE€Na), CUCTEMBI MAaTEPHAIBHBIX TOYEK. MIMIynabC cuiibl U U3MEHEHHE MMIIyJbca Tejla. 3aKOH COXPAHEHUs MMITYJbCa.
PeakTuBHOE IBHKEHUE.

Pabora criel. MOIIHOCTE CHJIBL.
Kunerndeckast sHEprus MatepuaabHON TOukH. Teopema 00 N3BMEHEHUH KHHETUYECKOW YHEPTHUH.
[TorennmansHas sueprus. [loreHnnanpHas SHeprUs ynpyro nehopMUPOBAHHON MPYXHUHBIL. [[oTeHIIMAIbHAS YHEPTHUS Tella BOIM3H MOBEPXHOCTU 3EMITH.

HOTCHI_[I/IEUIBHBIG N HCIIOTCHUIMAJIBHBIC CHIJIBI. Css13b paGOTbI HCIIOTCHIUAJIBHBIX CHJI C M3MCHCHHCM MEXaHUYECKOM OHECPTHUU CHUCTCMBI TCIIL. 3aKoH
COXpaHECHUA MEXaHUYEeCKOH OHCPI'Un.

Yupyrue u Heynpyriue CTOIKHOBEHHUS.

TexHu4ecKue yCTpoCcTBa U MPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIIEP, MPYKUHHBIN MUCTOJIET, IBHIKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABHKEHUE.

[Tepexon moTeHNIMATBHON YHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3yuenune abCoOMOTHO HEYNPYTOTo yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThI CUITBI C U3MEHEHHEM MEXAaHWYECKON IHEPTUH Teja Ha MPUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa.
Pazgen 3. MosiekyasipHasi pu3uKa 4 TEePMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU mMeopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHUECKON TEOpUHU U MX OMBITHOE 0O0ocHOBaHUEe. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep IBUKEHUS U

B3aMMO/ICHCTBUS YacTHI] BellecTBa. MoJiell CTPOCHHUS Ta30B, KHUJIKOCTEH 1 TBEPABIX Tell U 00BICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3mepsnl mosiekyi. KonndectBo BemectBa. [locrosanas ABoraapo.



Temosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYIISIPHO-KUHETHYECKON TEOpHH UACATBLHOTO ra3a. AOCOMIOTHAS TeMIepaTypa Kak Mepa CpeaHei
KHHETUYECKON SHEpPruu TEIUIOBOro ABMKEHUs udactull ra3a. [llkamna temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MennaeneeBa—Kianeiipona. 3akoH
Hansrona. M3omporieccsl B HICATHPHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BeIIeCcTBA. | 'padudueckoe MpeicTaBlieHHE H3OMPOIECCOB: M30TEpMa, M30X0pa,
nzobapa.

TexHu4eckue ycTpoicTBa U MPAKTHIECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKA3bIBAIOMINE TUCKPETHOE CTPOCHHE BEIIECTBa, (poTOrpaduu MOIEKYJ OPraHUISCKUX COSTMHCHUH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mopgaens onbita [lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUS.

Mopaenb, WIUTFOCTPUPYIOIIAsk TPUPOTY JABJICHUS ra3a Ha CTEHKHU COCYy/a.

OMBITHI, WJUTFOCTPUPYIOIITHE YPABHEHUE COCTOSHUS UJ1€ATbHOTO Ta3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATe HAa OCHOBE H3MEPEeHUN 00bEMa KOMHATHI, IaBIICHUS M TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUSI Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckass cuctemMa. BHYTpeHHsIST SHeprus TepMOJMHAMHYECKONW CUCTEMBbl M cHocoObl e€ u3MeHeHHs. KomudecTBo TemyioTel M pabora.

BHYTpeHHSISI OHEPTrUs OJHOATOMHOI'O HJACAJIIBHOI'O Ta3sa. Bungsr TCILIoNCpeaavYun: TCILIOMPOBOAHOCThb, KOHBCKIUSA, H3JTYUCHHUC. VYaenpHas TEIIOEMKOCTh
BCIIICCTBA. KomandecTBO TENIOTHI IIpu TeIuIonepeaauc.



[Tonsarue o6 aguabatHoMm mpouecce. [lepBblil 3aKOH TepMoaAMHAMUKH. [IpuMeHeHne MmepBoro 3akoHa TEPMOJMHAMUKM K u3ompoueccaM. ['padudeckas
WHTEpIpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTs npoiieccoB B pUpo/IE.

TemnoBsie mamuubl. [IpuHnUnEl AelcTBUA TEMIOBBIX MaluH. [IpeoOpa3oBaHus SHEpruu B TEIIOBbIX MammHax. Koadduiment noiaesHoro AecTBUs
teruioBoi MamuHbl. H{ukn KapHo u ero ko3 guiMenT noie3Horo AeicTusa. JKOJOTHUECKHE MPOOIEMbI TETNIOIHEPTeTUKHU.

TexHu4ecKue ycTpoicTBa M MPAKTHIECKOE IPUMEHEHHE: ABUTATENIb BHYTPEHHETO CrOpaHus, OBITOBON XOJOAWILHUK, KOHJAUIIHOHED.
Jlemoncmpayuu

V3meHeHre BHYTpEHHEH 3HEPrUu Teia MpH COBEPIIEHUU PadOThI: BbUIET MPOOKU M3 OYTBHUIKU MOJ ACHCTBHEM CXKATOrO BO3JyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe myTéM TpeHusl (BUICOIEMOHCTPAIIHS).

W3meneHnue BHyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUTHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO ABUTATEs.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kuneHne. AGCONIOTHAsE U OTHOCHUTENbHAs BIAXXHOCTh Bo3/yxa. HachlmeHHslil nap. YaenpHas Temiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AABJICHUS.

Tépnoe teno. Kpucranmnueckne u amopdHbie Tena. AHU30TPOMNHUS CBOMCTB KpUCTAILIOB. JKuakue kpuctamisl. CoBpeMeHHbIe MaTepuansl. [lnaBnenne u
KpucTaymu3anus. Y ieiabHas Tersiora miasneHus. Cyonumanus.

VYpaBHeHHE TEIIIOBOTO OaaHca.



TexHudeckue yCTpoNCTBA U MPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH IOJyYEHHs] COBPEMEHHBIX MaTEPUAIIOB, B
TOM YHCJIE HAHOMAaTEPHAaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBolicTBa HaCBIIIEHHBIX MapOB.
Kurnenre npu MOHMKEHHOM JIaBJICHUH.
CriocoObl U3MEpEHUS BIAKHOCTH.
HaGirotenne HarpeBaHus ¥ IUIABJICHHS KPUCTALUTUIECKOTO BEIIECTRA.
JleMOHCTpaIusi KPUCTAILIIOB.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomol
N3mepenue oTHOCUTEIHHON BIQKHOCTH BO3/1yXa.
Paznen 4. DaekTpoauHaMunka

Tema 1. Inexkmpocmamuka

OnexTpuzanus Teia. DIeKTpudeckuil 3apsia. J[Ba BHJA 3JeKTpUUECKUX 3apsiioB. [IpOBONHMKM, NUANEKTPUKH U MOJIYPOBOJHUKU. 3aKOH COXPaHEHUS
JIEKTPUYECKOTO 3apsAa.

BsaumopeiictBue 3apsioB. 3akoH Kynona. Toueunslil anexkTpuueckuil 3apsia. Dnexkrpuueckoe noje. Hanpsx€HHocThs anektpudeckoro noss. [IpuHnun
CYIEPIO3HULMH IEKTPUYECKUX NTOJIEH. JINHUN HANPSYKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun »snektpocratuueckoro mois. I[lotennuman. PasHocts noreHuuanoB. I[IpOBOAHMKM M JUAJCKTPUKUM B AIIEKTPOCTATUYECKOM IIOJIE.
JlnsnekTpudeckas IpOHULIAEMOCTb.

BHCKTpOéMKOCTB. KOHI[CHC&TOp. SJICKTpOéMKOCTL IJIOCKOT'O KOHJICHCATOpPA. 3Hepr U 3apsAKCHHOI'O0 KOHACHCATOpPA.

TexHuueckue ycTpoilcTBa M NMPaKTHUECKOE NMPUMEHEHHUE: JIEKTPOCKOI, IJIEKTPOMETP, AIEKTPOCTaTUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAIBHBIN anmnapar, CTpyHHbIN IPUHTEP.



Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUS IIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEI.

DIEeKTpUYECKOE NO0JIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B 3EKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JINDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIA U MIACTHH, PACCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.
OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNeKTpUYECKU TOK. Y CJIOBUS CYIIECTBOBAHUS dIeKTpuueckoro Toka. Mcrounuku toka. Cuia Toka. [TocTOSHHBIN TOK.

Hanpsokenue. 3akon Oma 1 yyacTka LEmu.

DneKTpuUecKoe CONPOTUBIEHHE. Y IeTbHOE CONPOTHUBIIEHUE BemlecTBa. [locnenoBarenbHoe, mapanienbHOe, CMEIIaHHOE COeIMHEHUE TPOBOIHUKOB.
PaGora snekrpudeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTB SEKTPHUECKOTO TOKA.

3J'ICKTpOI[BI/I)Ky1_LIa$I CHhJla U BHYTPCHHCEC CONPOTUBJIICHUC HUCTOYHHUKA TOKaA. 3akon Oma JUIS TIOJTHOM (3aMKHYTOﬁ) SHCKTpI/I‘{eCKOﬁ ICIIN. KOpOTKOC
3aMbIKaHUE.

BHCKTpOHHaH MMpOBOAMMOCTD TBép,Z[BIX METaJJI0B. 3aBUCUMOCTh CONMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI. CBerHpOBO,Z[I/IMOCTB.



DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBoauuku. COOCTBEHHAS U TPAUMECHAS TPOBOAMMOCTE TOTYIIPOBOTHUKOB. CBoiicTBa p—N-miepexoaa. [lomynpoBoJHUKOBEIE TPHUOOPEI.
DNEeKTPpUYECKHUI TOK B pacTBOpaxX M paciuiaBax 3JIEKTPOJMTOB. DIIEKTPOIUTHUECKAsT JUCCOLHAIUS. DICKTPOJIU3.

DJIEKTpUYECKUH TOK B razax. CaMoCTOSITEIbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [lnazma.

TexHuueckue ycTpoilcTBa M NpPaKTUUYECKOE NPUMEHEHHUE: aMIepMETp, BOJIbTMETP, PEOCTAaT, MCTOUYHUKU TOKa, 3JIEKTpOHArpeBaTelbHbIe MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIH MO, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIIPOBOJIHUKOBBIN AUO/I, TaJIbBAaHHUKA.

Jlemoncmpayuu

N3mepenue critbl TOKa U HAPSHKCHHMS.

3aBHUCUMOCTD CONPOTHUBIICHUS IUJIMHIPUYECKUX TPOBOJAHUKOB OT JIJIMHBI, TUIOIIAIA MOTIEPEYHOT0 CEYEHU U MaTepuaa.
CwmenanHOe COeIMHEHUE TTPOBOHUKOB.

[IpsiMmoe n3MepeHue IMEKTPOIBIKYIIEH criibl. KOpoTKOoe 3aMbIKaHUE TaIbBAHMYECKOTO 3JIEMEHTA U OI[EHKA BHYTPEHHETO CONTPOTUBIICHUS.
3aBHUCHUMOCTBH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB IEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOAUMOCTD AUO/IA.

Vuyenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne cMenmanHOTO COETMHEHHS PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CHUIThl HICTOYHIKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHUS.

Ha6HIOI[€HI/Ie QJICKTPOJIN3A.



MexnpeameTrHblie CBA3U

N3zyuenne kypca ¢puszuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBIISCTCS C YUETOM COAEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH,
OM0JIOTUH, XMMUH, Feorpaduu U TEXHOJIOTUH.

MeofcnpedMemeze noHAmuUA, CBA3aHHBIC C U3YYCHHUEM MCTOJO0B HAYYHOI'O IIO3HAHUA: SABJICHUC, Hay‘lHBIfI (baKT, THUIIOTE3A, (bHSH‘IeCKaH BCJIMYHHA, 3aKOH,
TCOpPHU, Ha6J'IIOI[eHI/IC, SKCIICPUMCHT, MOACIUPOBAHUE, MOJCIIb, UBMCPCHUC.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUM, TuHeNHas (QyHKuus, napabona, runepOoina, ux rpaduku U CBOICTBa, TPUTOHOMETpUYECKHE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOCKIIUUA Ha OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: Mmexannyeckoe ABWKEHUE B KUBOW mpupozae, nuddys3us, ocMoc, TEMIO00OMEH KHUBBIX OPraHU3MOB (BUIbI TEILIONEpPENady, TEIUIOBOE
paBHOBECHE), DNIEKTPUUECKHE SABICHUS B )KHUBOW MIPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUC BCIICCTBA, CTPOCHHUEC aTOMOB U MOJICKYJI, MOJIb BCIICCTBA, MOJISIpHAA MAacCa, TCIIJIOBBIC CBOICTBa TBépI[bIX TCII, )I(PII[KOCTGIZ
M Ira30B, JJICKTPUUCCKUC CBOMCTBa MCTAJIOB, SJICKTPOJIUTHYCCKAA AUCCOIUAlUs, I'aJIbBaAHHUKA.

T'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texuonoeus: npeoOpa3zoBaHUe JBUKEHHUI C MCMOJIB30BAHUEM MEXAHHU3MOB, YUET TPEHUS B TEXHHUKE, MOJAIIUIHUKHA, UCIIOIB30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbCA B TEXHUKE (pakeTa, BOJOMET U JIpyTue), ABUraTellb BHYTPEHHETO CropaHusi, mapoBasi TypOrHa, ObITOBOM XOJOAMIBHUK, KOHAULIUOHEDP, TEXHOJIOTUN
MOJIy4YEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHWCJI€ HAaHOMATepUalOB, U HAHOTEXHOJOTHH, SJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE DIEKTPOIPHOOpOB,
KCEPOKC, CTPYUHBIN IPUHTED, IIEKTPOHATrPEBATEIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIHHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC
Paznen 4. daekrpoamHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHWTHL. B3anMOJeNCTBHE NOCTOSHHBIX MarHuTOB. MarnuTtHoe mosne. BekTtop MarHuTHOM wWHAyKuuu. IIpuHmun cynepno3unnn
MarHMTHBIX MoJied. JINHUM MarHnTHOW MHAYKIMK. KapTHHA TUHUI MarHUTHON MHAYKLUHU MOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1oje MpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHIYKIUMU MarHUTHOTO MOJS JJMHHOTO NPSMOrO MPOBOJHMKA M 3aMKHYTOI'O KOJBIIEBOTO
MIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoeiicTBue NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HallpaBJICHUE.



Cuna Jlopenna, e€ MOAyINb U HallpaBlieHHE. J[BrKeHHE 3apsHKEHHON YacTHIIBI B OTHOPOIHOM MarHUTHOM mose. Pabora cuisl Jlopenna.

SIBneHue 3IE€KTPOMArHUTHOM MHIYKUUHU. [IOTOK BEKTOpa MarHUTHOM MHAYKIMH. OJNEKTPOABIDKYILAs CHJIa MHAYKUUU. 3aKOH 3JIEKTPOMarHUTHOM
nnaykuun Papanes.

Buxpesoe aniekrprueckoe nose. DIeKTpoABHKYILAs CHIa MHAYKIIMY B IPOBOJHMKE, ABMKYLIEMCS [IOCTYNATEIbHO B OJTHOPOJJHOM MAarHUTHOM I10JI€E.
IIpaBuio JleHna.

NHnykTUBHOCTD. SIBIE€HME CAMOUHIYKIIMH. DJIEKTPOIBUKYILAS CHJIa CAMOUHTYKIUH.

3Hepm;1 MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

DNEKTPOMAarHuTHOE IMOJIE.

TexHuueckue YCTpOﬁCTBa U MPAKTUYCCKOC NPUMCHCHUC: IMOCTOAHHBIC MAIrHUTBI, J3JICKTPOMAIHUTBI, JJICKTPOABUIATCIIb, YCKOPHUTCINU JSJICMCHTAPHBIX
JaCTHll, MTHAYKIUOHHAA I1CYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AINEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.
JInHYMY MHOYKIMKA MarHUTHOTO TOJIA.
B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBneHue 3NEeKTPOMArHUTHON MHAYKIIUH.

IIpaBuio JleHua.

3aBUCHMOCTD BHCKTPOHBH)KYHIeﬁ CHJIBl MHAYKIOWH OT CKOPOCTU U3MCHCHHA MAarHuTHOT'O IOTOKA.



SIBiIeHME CAaMOMHIYKIIU Y.
Yuenuueckuii sxcnepumenm, iabopamophule pabomol
N3yuenne MarHuTHOTO NOJISL KATYIIKH C TOKOM.
Uccnenoanue neicTBus MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
HccnenoBanue sABieHUs 3IEKTPOMAarHUTHON MHTYKIIUH.
Pazpen 5. Kose6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1eoanus

KonebarenbHast cucrema. CBoOOgHBIE MexaHMuYeckue koiebanusa. ['apmonuueckue konedOanuda. Ilepuox, wactora, amrumutyna u ¢asza kKojeOaHH.
[Tpy>xuHHBIA MassTHUK. MaTeMaTHYeCKUi MasiTHHUK. Y paBHEHHE TapMOHWYECKUX Konebanuil. [IpeBpaiienne sHepruy mpyu rapMOHUYECKUX KOJICOaHUAX.

KonebarenpHbli KOHTYP. CBO60,I[HI>I€ QJICKTPOMArouTHLIC KoJIeOaHHs B nacaJlbHOM KoJIe0aTeIbHOM KOHTYpC. Amnanorus MCKAY MCXAHUYCCKHUMU H
QJICKTPOMArHMTHBIMH KOJIEOAHHUSIMH. CDOpMyJ'Ia Tomcona. 3akoH COXpaHCHUA SHCPIUU B UACAJIbHOM KoJie0aTeIbHOM KOHTYPC.

Hpe,[[CTaBJ'ICHI/Ie 0 3aTyXarumux KOJICOaHMSX. BBIHy)KI[eHHLIC MeXaHH4eCcKHe KoneOanus. Pe3oHaHc. BLIHY)KIICHHBIG OJICKTPOMArHUTHLIC KoJIeOaHMSI.

HepeMCHHHI\/’I TOK. CI/IHYCOI/II[aJ'H)HHﬁ HepeMeHHLIﬁ TOK. MOIITHOCTb MEPEMCHHOI'0 TOKa. AMHJ’II/ITYI[Hoe n ,HCﬁCTBy}OHlee 3HAYCHHUEC CHUJIBI TOKa H
HAIps>KCHUA.

Tpanchopmarop. IIpousBonacTBo, nepenaya U NMOTPEOICHHUE AIEKTPUUYECKOM SHEPruu. DKOJIOTMYECKHUE PUCKH MPU HPOU3BOJACTBE 3JIEKTPOIHEPTHH.
KynbeTypa ncnons3oBanus 3J€KTPOIHEPTUN B TIOBCETHEBHON KU3HU.

TexHUYECKHE YCTPOWCTBA M MPAKTHYECKOE TIPUMEHEHHE: SJIEKTPUIECKUI 3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, JIMHUH JIEKTpoIiepeay.
Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koje0aTeaIbHON CUCTEMBI (MTPYKUHHBIA WIIK MaTeMaTHYECKUI MasTHUK).

HaGnronenue 3aryxaronmx Kojaedanuii.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.



Habmonenue pe3oHanca.

CBOOOIHBIC AIEKTPOMATrHUTHBIEC KOJIeOaHNS.

OcuusutorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HANPSHKEHUSI OT BPEMEHH ) IS 3JICKTPOMArHUTHBIX KOJIeOaHHM.
Pe3onaHc nipu mocie10BaTeIbHOM COSMHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M KOHJICHCATOPA.

Moens JIMHUY 3JIeKTpoIIepeIayu.

Vuenuueckuii sxcnepumenm, 1abopamophwvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJICOAHMIA Tpy3a HAa HUTH OT JUTMHBI HUTHU U MacChl TPy3a.
HccnenoBanue nepeMeHHOT0 TOKa B IIETIH M3 TTOCIIEA0BATEIFHO COSAMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOpa.
Tema 2. Mexanuueckue u 31eKmMpoMazHUmMHbLE 60IHbL

MexaHndeckue BOJIHBI, YClOBHsI pacmpocTpaHeHus. [lepmon. CKoOpocTe pacmpocTpaHeHHsl W JJIMHA BOJHBL [lomepedHble W MPOMOJIBHBIE BOJHBI.
WuTepdepennys u audpaxnus MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBMSI W3JIy4€HHUS DJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus BekTopoB E, B, V B snekTpoMarHUTHOH BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HUE, PEIOMIICHHE, o pu3anus, tudpaxkuus, nHreppepernns. CKopocTh 2JIEKTPOMArHUTHBIX BOJIH.

[Ixana 351eKTpOMarHUTHBIX BOJIH. [IprMeHeHne 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOMIIBI paOCBA3Y U TENIEBUACHUS. Paaronokanus.
DNEKTPOMAarHuTHOE 3arPsA3HEHNE OKPYKAIOIIEH CPEJIBI.

TexHruuyeckue yCTpoMCTBa U MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAaJbHbBIE HHCTPYMEHTHI, YIbTPAa3BYKOBas JIUATHOCTHKA B TEXHUKE M MEIMIMHE, pajap,
paauonpuéMHUK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-nieun.

Jlemoncmpayuu



OO0pazoBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

Konebmomeecs: Teno Kak HCTOYHHK 3BYKA.

HaGmoienne oTpaskeHus U MPEIOMIICHHUS MEXaHUIECKUX BOJIH.

Habmonenue untepdepeHnu u AUPpakiuu MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnemoBanue CBOMCTB JIGKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, TIOJIIpU3aIus, Tudpakius, HHTepEpCHITHS.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. [ IpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B OMHOPOAHOM cpene. JIydu cBeta. ToueyHbIi HCTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

HpeHOMHeHI/Ie cBeTa. 3aKOHBI MMpEIOMJICHUSA CBCTA. AOCOIIOTHBIN TTOKa3aTellb IIpCIOMIICHUS. Ilonnoe BHYTPCHHCC OTpPaAKCHHC. HpeﬂeHBHHﬁ yroJia
IMOJIHOT'O BHYTPCHHETO OTPaXKCHUA.

Hucnepcus cseta. CnoxHbIi cocTaB Oernoro cBera. LIBer.

Cobuparone U pacceuBarolue JTUH3BL. ToHKas nuH3a. DOKYCHOE pacCTOsIHHE W ONTHUYecKas cuia TOHKOM nuH3bl. [locTpoeHune n300pa)keHUil B
coOMparoIuX U paccenBaromux JnH3ax. Gopmysa TOHKOU JIMH3BL. Y BETUYCHHE, 1aBa€MOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. Untepdepennus cBera. KorepeHTHble MCTOYHHKHU. YCIOBHSI HAONIOJIEHHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp(EepeHIIMOHHOI
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. JudpakunonHas pemérka. YcioBue HaOMIOACHUS TJIaBHBIX MaKCUMyMOB IIpHU MaJleHUM MOHOXPOMAaTHYECKOro CBeTa Ha
IU(PPAKIHUOHHYIO PEIIETKY.

HOJ’I&IpI/IBaI_IPlﬂ CBCTa.



TexHuueckue ycTpoHCTBa M INMpaKTHUYECKOE NMPHUMEHEHHWe: OYKH, Jymna, (oToammapar, MPOSKIUOHHBIA armapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKLNOHHAS PEIIETKA, TOJIIPOUS.

Jlemoncmpayuu
[IpsmonuHeitHOe pacrpocTpaHeHne, OTpakeHUe U MpeaoMieHue ceera. OnTuueckue mprudopshl.
ITosnHOE BHYTpEeHHEE oTpakeHne. MoJenb cBeToBo1a.
HccnenoBanue cBONCTB U300paKeHU B JTMH3AX.
Moaenu MUKpPOCKOIIA, TEIECKONa.
HaGnronenue narepdepeHIium crera.
Ha6mronenue qudpakuum cBera.
Habmronenue aucnepcuu cBera.
[TosnyuyeHue ciekTpa ¢ HOMOIIbIO IPU3MBI.
[Tonyuenue cekTpa ¢ HOMOIIbIO AUPPAKIIMOHHON PEIIETKY.
Habntoienue nonsipusanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol
N3mepenue nokasaresns nIpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB N300payKEHHU B JIMH3AX.
Hab6mronenue aqucnepcun certa.

Pa3zpnen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCUTEIBHOCTH

['paHuLbl MPUMEHUMOCTH KJIACCUYECKOW MeXxaHUKHU. [locTynarsl cnenuanbHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B
BaKyyMe, IPUHITUIT OTHOCUTEILHOCTH DWHINTEIHA.



OTHOCHUTENBHOCTD OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHH U COKpAICHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIbI.
CBsi3b Macchl € FHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YACTHUIIBI. DHEPTUSI TIOKOS.
Pa3znea 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®dotonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS M UMITYJIbC (DOTOHA.

Otkpeitie U uccinenaoanne Goroddderra. Onbitel A. I'. CromeroBa. 3akoHsl hoTodrddexra. YpapHenune DitHmrediHa s dorodddekra. «KpacHas
rpanuma» ¢porodddekra.

JlaBnenue cBera. Onbithl [1. H. JIeOenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpocTBa U MPaKTUUYECKOE TpUMEHEHUE: (POTOdIEMEHT, (POTOIaTYUK, COTHEUHAst OaTapesi, CBETOIUOI.
Jlemoncmpayuu

®otor(hPexT Ha yCTAaHOBKE C ITUHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro GpoTtoaddexra.

Cseroauos.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopna mo paccesHuto o -yactuil. [lmanerapras monens aroma. [loctymarsl bopa. M3nydenue u mormomeHne
(hOTOHOB MpU NEPEX0/Ie aTOMa C OJAHOT0 YPOBHSI SHEPTUHU Ha Apyroi. Buael ciektpo. CriekTp ypoBHEH 3HEprun aToMa Bo0poa.

BosiHoBBIE cBoiicTBa yacTull. Bonuel ge bpoinsa. KopnyckyaspHO-BOTHOBOW 1yanu3Mm.



CroHTaHHOE U BBIHYXKJEHHOE U3JTyYEHHE.

TexHuueckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHalu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Omnpenenenre AMHBI BOJHBI JIa3epa.

Habmtoienue inHeHYaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HaGumoienue JIMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIIepUMEHTHI, JO0Ka3bIBAIOIINUE CIOXKHOCTh CTpoeHus sjapa. OTkpeiTHe paanoakTuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHuio cocraBa
paanoakTUBHOrO u3inydeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BiusHue paquoakTHBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeITHE TIPOTOHA M HeWTpoHA. HykionHas mozens siapa [eitzendepra—Banenko. 3apsn siapa. MaccoBoe uncio siapa. M3otormsl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydyenue. 3aKoH paJuoaKTUBHOTO paclajaa.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JleekT Macchl spa.

SAnepHble peakuuu. JlelieHUe U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [IpoOneMbl 1 TepCHeKTUBHI IIEPHON IHEPTETHUKU. DKOJIOTMYECKHE aCIEeKThI SEPHON SHEPTETUKH.
DOnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtoapl Ha6JIIO,[[eHI/ISI " perucTtpanuu 3JICMCHTAPHBIX YaCTHLI.



dyHnaMeHTaIbHbIC B3aUMOACHCTBHS. EAMHCTBO (DM3NUECKOi KapTHHBI MHpA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: T03UMETP, KaMepa Buibcona, siaepHblil peakTop, aToMHast 6oM0a.
Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

UccnenoBanue TPEKOB YaCTHIL (mo TOTOBBIM dhoTorpadusm).

Pa3pen 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPU3MKH

Dransl pa3BUTUA acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUIMMOE ABH)KECHHUE.

Conneynas cucrema.

Comnne. Conmneynasi akTUBHOCTh. Mcrounnk sHeprun ComiHIa U 3BE3/. 3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMMa «CIEeKTpalIbHBIA Kiacc —
CBETUMOCTB». 3BE3/bl INIABHOM MOCIEA0BATENIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3/1 IIaBHOM MOCIeA0BaTeIbHOCTU. BHYTpeHHee cTpoeHue

3B€311. COBpEeMEHHBIE IIPEACTABICHUS O IPOUCXOKICHUN U 3Botonnu CoMHIA U 3BE3/1. DTallbl KU3HH 3BE3I.

Mneunsiii Ilyte — nHama [Manaktuka. [lonoxxenue u neuxenue ConnHua B [Nanmaktuke. Tumbl ramaktuk. PaguoranakTuku M kBa3apbl. YEpHbIE JBIPHI B
s/Ipax rajJakTHK.

Bcenennas. Pacumpenne Beenennoil. 3akon Xa06:ma. PazOeranue ranaktuk. Teopust bonbioro B3psiBa. PenukToBoe n3inydeHue.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Vuenuuecrkue nabnooenus



HaGmoieHnss HEBOOPYKEHHBIM TJIa30M C HUCIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKEHUN NIl OMPEIENICHUs TOJOKEHUS HEOCCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3usi CeBEpHOro MOMyIapust U SpKue 3BE3/bI.

Hab6mronenus B reneckon Jlynsl, raner, Maeurnoro [lyru.

O6o0maronee NoBTOpeHne

Ponb pusuku 1 acTpOHOMUM B 3KOHOMUYECKOH, TEXHOJIOTMUYECKON, COLIMAIBHON M 3TUYECKOH cdepax AesATeIbHOCTH YellOBEeKa, poiib U MeCTO (DU3UKU U
aCTPOHOMHHU B COBPEMEHHOW Hay4yHOH KapTHHE MHUpa, poiib (PU3UUECKOW TeopuH B (POPMUPOBAHMU NPEACTABICHUN O (U3MYECKON KapTHHE MHpa, MECTO
¢u3nvecKkoil KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O IPUPOJIE.

Memnpe)]MeTHme CBSI3H

N3zyuenne kypca ¢puszuku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBiIsieTcst ¢ yU€TOM COAEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMHH, Te0oTpaduu U TEXHOIOTHH.

Mesicnpeomemmvle noHsmusi, CBSI3aHHBIC ¢ H3yUYCHUEM METOJIOB HAYYHOTO TIO3HAHMS: SIBJICHUE, HAYIHBIN (DaKT, rumore3a, GuU3ndecKas BETUIHHA, 3aKOH,
Teopus, HaOJIIOICHHE, SIKCIIEPUMEHT, MOACIIMPOBAHUE, MOJICIb, H3MEPCHHE.

Mamemamuxa: PCHICHHUEC CUCTCMBI ypaBHeHHfI, TPUT'OHOMCTPUYICCKUC (I)YHKI_II/II/IZ CHUHYC, KOCUHYC, TAHI'CHC, KOTaHI'CHC, OCHOBHOC TPUT'OHOMCTPUYCCKOC
TOXIACCTBO, BEKTOPLI U UX IMPOCKIHMKU HAa OCHU KOOPAWHAT, CIIOKCHUC BCKTOPOB, IPOU3BOAHLIC 3JICMCHTAPHBIX q)YHKHHﬁ, IMPU3HAKH HOI[O6I/I${ TPEYroJIbHUKOB,

OIIPECACIICHUC TIIOIAAN TIIIOCKUX (1)I/Il"yp " 00bEMa TelL.

buonocus: QJICKTPHUYCCKUC SABJICHUS B JKMBOI npupone, KoJie0aTelbHbIC JBIDKEHMS B KHBOU MMpUupoaAcC, OIITUICCKHUC ABJICHUSA B JKMBOI nmpuponae, JIeficTBHE
paaranuvu Ha )KUBBIC OpraHHU3MBbI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKas CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUINYECKON PEIIETKH, CIEKTPaIbHbIH
aHaJIM3.

I'eocpaghus: MarHUTHBIE MOJIIOCA 3€MIIH, 3aJI€)KH MAarHUTHBIX PYA, GOTOChEMKA 36MHON ITOBEPXHOCTH, ITPEICKA3aHIE 3EMIIETPSICEHUH.

Texnonocus: IMHUMA DJEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, JJIEKTPOJABUraTellb, MHIYKLHMOHHAs II€4Yb, pajap, pPaiUONpPUEMHUK, TEIEBU30D,
aHTeHHa, TeneoH, CBY-neus, MpoeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas 6arapes.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJJHET'O OBLIIETI'O OBPA3OBAHUA



OcBoenne yue6Horo npeamera «®u3nka» Ha ypoBHE cpeiHero odiero oopasoBanus (0a30BbIi YPOBEHB) JIOJKHO 00ECIICUUTh JOCTHKEHHUE CIETYIOINX
JMYHOCTHBIX, METAIIPEIMETHBIX W IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynabTaThl OCBOEHUS yueOHOro npeamera «®u3nka» JOKHBI OTPakaTh FOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIMUXCsl PYKOBOJCTBOBATbCS
c(OpMHPOBAHHOW BHYTPEHHEW IMO3UIMEH JUYHOCTH, CHCTEMOW ILIEHHOCTHBIX OPHEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOLIMX
TPAJUILMOHHBIM LEHHOCTSM POCCHUHCKOro OOIECTBa, PACIIMPEHUE >KM3HEHHOIO OIbITa U ONbITa JAEATEJBHOCTH B IPOLIECCE pPealu3allid OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH TPAKIAAHCKOH MO3UIMH 00yUYaIOMIErOCs KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIECTBA;

MMPUHATHEC TPAAULUOHHBIX O6IIIC‘I€JIOB€LI€CKI/IX TYMAaHHUCTUYCCKUX U ICMOKPAaTHYCCKUX HGHHOCTCﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HWHTEpecax TpaxkJaHCKOro OOIIecTBa, y4yacTBOBaTh B CaMOYIIPABJICHUHU B 0Opa3oBaTEIbHOM
OpraHu3allny;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU € UX (DYHKUUSMYU U HA3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UIEHTHYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKHU;
3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH, B TOM YHCIIC B
JESITETbHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;



4)3¢cTeTHYeCKOro BOCIIHTAHUS
ACTETHYECKOE OTHOIIEHUE K MHUPY, BKIIFOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETo (PU3HUECKON HAYKE;
5) Tpy10BOT0 BOCTIMTAHMS

UHTEpeC K passinuHbIM cdepam npodeccnoHaIbHON AEATENbHOCTH, B TOM YUCIE CBSI3aHHBIM C (PU3MKON M TEXHHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00IaCTH (PU3MKH HA MPOTSHKEHUN BCEH KHU3HH,

6) IK0JIOTHY€eCKOT0 BOCTIUTAHHA:

cpOpPMUPOBAHHOCTH FKOJIOTUIECKON KYJIbTYPhI, OCOZHAHHE TI00aTBHOTO XapaKkTepa SKOJIOTHYECKHUX MTPoOIeM;

TUITAHUPOBAHKE M OCYIIECTBICHUE ACHCTBUI B OKPY’KAIOILEH Cpeie Ha OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;
pacIMpeHue OIbITa IeSTeIbHOCTH SKOJIOTHYECKOM HAPaBICHHOCTH HA OCHOBE MMEIOLIUXCSI 3HAHHUH 110 (PU3HKe;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUYECKON HAYKH;

OCO3HAaHHE IIEHHOCTUM HAy4YHOM JEsITeNbHOCTH, TOTOBHOCTH B IpoOllecC€ H3Y4YEHHsS (PU3UKU OCYLIECTBIATH IMPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHBIE YHMBeEPCAIbHBIE YUeOHbIe AeiCTBUS

ba3oBble Jjornueckue aAeMcTBus:
CaMOCTOATENbHO (POPMYITHUPOBATh M aKTyaAJIU3UPOBATH MPOOJIEMY, pacCMaTPHUBATh €€ BCECTOPOHHE;
ONPEACIISTh HENN JEATeIbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPHUH UX TOCTHKECHUS,

BBISABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPEUHNA B paCCMATPHUBACMBIX (1)I/ISI/I'-IGCKI/IX SIBJICHUAX



pa3pabarbIBaTh IUIaH PEHICHUs MPOOIEeMbI ¢ yIETOM aHaANIN3a UMEIOIIMXCSl MaTepUANIbHBIX 1 HEMaTepHaJIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JCATCIBHOCTD, OICHUBATH COOTBCTCTBUC pGSYJIbTaTOB noejsiM, OICHUBATDH pI/ICKI/I HOCJICI[CTBPIIZ ACATCIIBHOCTH,
KOOPJIUHHUPOBATH M BBITIOJIHATH PA0OTY B YCIOBUSX PEATLHOTO, BUPTYATHHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBarejahLcKue AeiCTBUA.
BJIQJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMH IMOHATUSIMH M METOJIaMU (DU3UIECKON HAYKH;

BJIaJCTh HaBBIKaMU y‘IG6HO-HCCH€I{OBaT€HBCKOﬁ n HpOGKTHOfI JACATCIIBHOCTHU B o0ractu (1)I/IBI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY
IIOUCKY METOZAOB PCUICHUA 3a1a4 (1)I/ISI/IIICCKOFO COACPKaHUA, IPUMCHCHHUIO PA3JIMYHBIX MCTOJOB ITO3HAHUA,

BJIAJICTh BUJAMH JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HMHTEPIPETAllH, NPeoOpa3OBaHHIO M NPUMEHEHHIO B PAa3IMYHBIX Y4EOHBIX
CUTYallUsX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX IPOECKTOB B 00JIaCTH (DU3UKH;

BBISBJIATh ITPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJU3MpPOBATh 3aJady, BBIABUIATH MIIOTE3y €€ pElIeHUs, HaXOAUTh ApryMEHTHI JUIA J10Ka3aTeIbCTBA
CBOUX YTBEPXKACHMH, 3a7]aBaTh ITapaMeTPbl U KPUTEPUH PELICHNS;

AHAJIM3UPOBATDH MOJYYCHHBIC B XOJ€ PCIICHUA 3aJadr PE3YyJIbTaThbl, KDUTHYCCKHU OLUCHHUBATHL UX AOCTOBCPHOCTH, NPOTHO3UPOBATH M3MCHCHHUEC B HOBBIX
YCIOBUAX,

CTaBUTh U (POPMYyIUpPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM 1€ATEIbHOCTH, B TOM YHCIIE NIPU U3YYEeHUH (PU3MKH;
JlaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

YMETb IEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIEC UJIEU, IIPEJIAraTh OPUTMHAJIBHBIC ITOAXObI U PEILICHMUS;

CTaBUTH MPOOJIEMBI U 3aa4uH, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ unopmanmeii:



BJIQ/ICTh HABBIKAMH TIOTy4eHUS WH(GOpMALIUU PU3UIECKOTO COACPKAHUSI U3 UICTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIECTBIISITh TIOUCK, aHAJIH3,
CUCTEMAaTH3alMI0 U HHTEPIIPETALINIO HHPOPMAIMK Pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHMUS,

OLOCHUBATDL JOCTOBCPHOCTDb I/IH(bopMaI_[I/II/I;

HCIIOJIb30BATh CPEJCTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPraHU3aIlMOHHBIX
3a7a4 C COOJIOJICHHEM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TMIHMEHBI, PECypcOCOCpeKeHHs, MPAaBOBBIX M OSTHUYCCKUX HOPM, HOPM
nH(OPMAIIMOHHON 0E30MaCHOCTH;

CO3/1aBaTh TEKCThl (PHU3UYECKOTO COACPIKAaHUS B pPa3NIMYHBIX (opmarax ¢ yd€TOM Ha3HAueHUs WHGPOpPMALMU W UENEBOW ayIWTOPHH, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEJCTABICHUS U BU3yaIU3allUU.

KoMMyHHKaTHBHBIE yHUBepPCaJbHbIC Y4eOHbIC 1eliCTBUA:
OCYLLIECTBIIATH OOLIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH /1€ TENbHOCTH;
pacro3HaBaTb MPEAIIOCBUIKA KOH(l)JII/IKTHBIX chyauHﬁ " CMAT4YaTh KOH(i)JII/IKTI)I;
pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
IMOHUMATb U UCIIOJIB30BATh NPCUMYIICCTBA KOMaH)IHOI\/’I n HHI[HBHI[Y&HBHOﬁ pa6OTBI;
BbIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yU€TOM OOIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 JICHA KOJIJICKTHBA,

IPUHUMATh LEJIM COBMECTHOW JESATEIbHOCTH, OPraHU30BBIBATH U KOOPIAWHUPOBATH IEUCTBUSA IO €€ JIOCTHIKEHHUIO: COCTAaBJIATH IUIAH JEHCTBUM,
pacrnpeenaTh poJik ¢ y4€TOM MHEHUM Y9aCTHUKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/a U KaXJA0I0 yYaCTHHUKA KOMaH/bl B OOIIMM pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;
IIpeiaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJIEH C MTO3ULIUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIICCTBIIATD IMO3UTUBHOC CTPATEINICCKOC MTOBCACHUEC B PA3JIMYHBIX CUTyallUsAX, IIPOABJIATE TBOPYECTBO U Boo6pa>I<eH1/1e, ObBITH WHUIIUATHBHBIM.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA



Camoopranmuzanmus:

CaMOCTOSITENIFHO OCYIIECTBIISTH IMO3HABATEIBHYIO JIEATEIBLHOCTh B 007aCTH (PM3MKU U aCTPOHOMUH, BBISBIATH NMPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBIISITh IJIaH PELICHUS Pacu€THBIX M KaueCTBEHHBIX 3a/lay, IUIaH BBIMNOJHEHUS MPAKTUYECKOW pabOThl C y4ETOM HMEIOIIMXCS
pecypcoB, cOOCTBEHHBIX BO3MOXKHOCTEH U MPeANOUTEeHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYalLHsIM;

paclMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX NPEAIOYTEHUIH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEILICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MTPOSBICHUIO SPYTUIIMH B 001aCTH (PU3UKH, TOCTOSTHHO MOBBIIIATH CBOK 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBECHb.
CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIaJIeTh HaBbIKaMM [TO3HABATEIBbHOM pedieKCUU KaKk OCO3HAHUS COBEPILIAEMbIX ACUCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

MCIOJIb30BaTh MPUEMBI pedIIeKCUH TSl OLIEHKH CUTYAIMH, BEIOOpa BEPHOTO peIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHU)KCHMUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.



B mpouecce AOCTHKEHHs JTMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPaMMBbI MO (DU3MKE AJIST YPOBHS CPEIHEr0 OO0IIEero oO0pa3oBaHMs y O0yYarolmuxcs
COBEPILIEHCTBYETCSA YMOLMOHAIBHBIM HHTEIUIEKT, IPEANOIaraloi ¢(hOpMIUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOLIETO CIOCOOHOCTh MMOHUMATh CBOE SYMOIMOHAIBHOE COCTOSIHUE, BUCTh HAIPABICHHUS Pa3BUTUSI COOCTBEHHOM SMOLMOHATIBHON
cepsl, ObITH YBEpEHHBIM B ce0e;

CaMOpPCryJIMpoBaHusd, BKJIIOHAOOIECTO CAMOKOHTPOJIb, YMCHHUC IMNPUHHMATb OTBCTCTBCHHOCTL 3a CBOE IIOBCIACHHUC, CIIOCOOHOCTD aoalTUupoBaTbCd K
OMOIHNOHAJIIBHBIM U3MCHCHUAM U IPOSABJIATH I‘I/I6KOCTB, OBITE OTKPBLITBIM HOBOMY;

BHyTpCHHefI MOTHBAIIUH, BKJIIO‘I&IOH.[CI\/JI CTPEMJICHHUEC K AJOCTHXKCHUIO LICJIIM U YCIICXY, ONTHUMU3M, HHUIOHUATUBHOCTb, YMCHHUC [[ef/'ICTBOBaTL nucxoasa Hu3
CBOHX BO3MO)I(HOCTCI71;

OMIIATHUH, BKHIO‘IaIOH_Ieﬁ CIIOCOOHOCTH IMOHHUMATh SMONUOHAJIBHOC COCTOSAHUC APYIUX, YUUTBIBATH €r0 IIPU OCYHICCTBIICHUU O6IJ_[CHI/I$I, CIIOCOOHOCTE K
COYYBCTBHUIO U COIICPCIKNBAHUIO,

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIECHUS C JAPYTMMHU JIFOJbMH, 3a00THUTHCS, MPOSBISATH WHTEPEC W pa3pemarh
KOH(JIUKTEI.

IHPEAMETHBIE PE3YJIBTATDBI

K kony o6yuenus B 10 kiacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JI0JKHBI OTpaXaTb C(hOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUH:

ACMOHCTPUPOBAThL Ha MMpHUMEpPAX POJIb U MECTO (1)I/I3I/IKI/I B (1)0pMI/IpOBaHI/II/I COBpeMeHHOﬁ HaquOﬁ KapTUHBI MUpa, B pa3BUTUU COBpeMeHHOﬁ TCXHUKHU U
TCXHOHOFHﬁ, B HpaKTquCKOﬁ ACATCIIBHOCTH J'II-O,ZLGfI;

YUUTHIBATh TPAHULIBI IPUMEHEHUS N3YUEHHBIX (PU3NUYECKUX MOJIeNeil: MaTepuaabHas TOUKa, HHEpLUUalIbHas cucTeMa 0TC4€Ta, abCOMOTHO TBEPIOE TEJO,
UJealIbHBIN ra3, MOJENIHU CTPOEHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKUM 3aps/] pU pelieHUH PU3NYECKUX 3a/]a4;

pacrio3HaBaTh (U3UYECKUE SBJICHHS (TIPOIECCh) U OOBSCHATH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKON TEOPUM CTPOCHUS
BEIIECTBA U DJICKTPOJMHAMUKHI: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOIMHEWHOE JIBIKEHUE, CBOOOTHOE MAJICHHE TN, IBUKEHHE 110 OKPYKHOCTH, MHEPLIHS,
B3auMoieicTBue Tel, nuddy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH W TBEPABIX TEJ, U3MEHEHHE 00BhEMa TeJ MPU HArpeBaHWUU (OXJIAKIECHUN),
TEIJIOBOE PABHOBECHE, HCHApPEHHE, KOHACHCAIUs, IUIaBJICHHE, KPUCTAJLIM3allis, KUIMEHHE, BIIAXKHOCTh BO3/lyXa, IOBBIIIEHUE AaBJICHHUS Ta3a MpPH €ro
HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3h MEXKIY TapaMeTpaMH COCTOSHUS ra3a B U30MPOIECCax, dIEKTPU3AIIMS TeJl, B3aUMOICHCTBUE 3apsIOB;

OIMUCBIBATh MCXAaHUYCCKOC IBMIKCHHUEC, UCIIOJIb3Ys CbI/ISI/I‘IeCKI/Ie BCJIIMYMHBI: KOOpJWHATA, IyTh, IECPEMCIICHUEC, CKOPOCTh, YCKOPCHHUE, MacCa TCjia, CHJIa,
HUMITYJIbC TCJId, KWHECTUYCCKAsA ODHCPIrusa, NMOTCHUUAJIbHAA DHCPIuia, MCXaHNYCCKasa pa60Ta, MCXaHMYECKasd MOIIHOCTBH, NP OMMCAaHWHN IMPABHUIIBHO TPAKTOBATH



(bu3MUYeCKUi CMBICT MCIIOB3YEMbIX BEJIIMYMH, MX 0003HAYECHUS M €AMHUIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO (DPM3NYECKYIO BEMUYUHY C IPYTUMHU
BEJINYUHAMU;

OIMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMICTBA TEN U TEIUIOBBIE SBIEHMSA, UCIOJb3ys (U3NYECKUE BEJIMYMHBL JIaBJICHUE ras3a, TemIleparypa, CpeiHss
KUHETHYECKAs SHEPTHUsl XaOTUUYECKOTO JIBUKEHHUS MOJIEKYJ, CPETHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIJIOTHI, BHYTPEHH SIS SHEprHs, padoTa rasa,
KOA(Q(QUIMEHT I0JIE3HOr0 JEWCTBUS TEIJIOBOTO [BUIaTelNs; IPU ONHUCAHUM IPABUIBHO TPAKTOBAaTh (M3UYECKUN CMBICI MCIIOJIb3YEMbIX BEIMYUH, HX
0003HAYECHHS U eIMHHIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTHMHU BEITUYHMHAM;

OIMUCBIBATh U3YYCHHBIC 3JICKTPUYCCKUC CBOICTBa BCIICCTBA U SJICKTPUUCCKUC ABJICHUSA (npoueccm), HCIIOJIb3YA (bI/ISI/I‘-IeCKI/IC BCJIIMYHUHBI: BHCKTpI/I‘IeCKHﬁ
3apsad, SJCKTPHUYCCKOC I10JIC, HaHpH)KéHHOCTB moJjisA, MOTCHUMal, PAa3sHOCTb IMOTCHIHAJIIOB; IIPpHW OHIHWCAHWU IIPABUJIBHO TPAKTOBATH (1)I/IBI/ILI€CKI/H71 CMBICJI
HCIIOJIB3YEMBIX BCJIIMYHH, UX 0003HaYEHHS U CAWHUIBI;, YKAa3bIBaTh (bopMyan, CBA3bIBAIOINEC TAHHYIO (1)I/I3I/III€CKyIO BCJIIMYUHY C APpYTHUMHU BCINYNHaAMU,

aHAJIM3UPOBaTh (U3NYECKHUE INPOLECCHl U SIBICHUS, UCNONB3Ys (hU3MUYecKHe 3aKOHbI M NPUHLMIIBL 3aKOH BceMHpHOro tarorenus, |, Il u Il 3akonst
HproToHa, 3aKOH COXpaHEHUSI MEXAHWYECKOW DHEPrUH, 3aKOH COXPAHEHUs MMIYJbCA, IPUHLHUII CYIIEPIO3ULMHA CWI, IPUHLMII PABHONPABUS WHEPIUMAIBHBIX
CUCTEM OTCUYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMSI BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEOHEH KMHETHMYECKON HEPruu TEIUIOBOIO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, IepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHHs AJIEKTPUUYECKOro 3apsia, 3akoH KysoHa, mpu 3ToM paszinuyarhb
CJIOBECHYIO (DPOPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TPaHHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATHL OCHOBHBIC MMPUHIUIIBI JIENCTBUSA MaIllrH, HpI/I60pOB N TCXHHUYCCKUX yCTpOﬁCTB; pa3iiniaTthe YyCJIOBUA HX 0€30I1aCHOT0 KCIIOJIb30BAaHUS B
MMOBCEIHEBHOM JKHN3HH,

BBITIOJTHATH DKCIEPUMEHTHI M0 HCCIENOBAaHUIO (U3UUYECKUX SBICHUN M MPOILIECCOB C HCIOJIB30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEpPEHUH, MPU ITOM
dhopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YI€OHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BAHUS, TPOBOIUTH OTIBIT U

(hopmMyTupOBaTh BBIBOJIBI;

OCYILIECTBIATh NpPSMBbIE M KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMYMH, MPHU ATOM BBIOMpPATh ONTHMAJIbHBIM CIOCOO M3MEpEeHUs M HUCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

HCCIICO0BAaTh 3aBUCUMOCTH MCKIY (1)I/ISI/I‘IGCKI/IMI/I BCINMYMHAMU C HMCIIOJIB30BAHHUEM TIPSAMBIX I/I3MepeHI/II\/'I, IIprU 5TOM KOHCTPYHUPOBATH YCTAHOBKY,
(bI/IKCI/IPOBaTB PE3YJIbTATLL HOHy‘iCHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘-IGCKI/IX BCJIIMYHH B BUJC Ta6J'II/II_I )51 Fpa(I)I/IKOB, ACJIaTh BbIBOABI IO PE3YyJIbTaTaM HUCCIICIOBAaHUA,

CO6.HIO,Z[aTB paBHjia 0e30I1acHOro Tpyda pu NpOBCACHUN HCCIIEIOBAHUM B paMKax yqeGHoro OKCIICPUMCHTA, YHCGHO-HCCHCHOBaTCHBCKOﬁ )51 HpOCKTHOﬁ
ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n Ha60paT0pH01"0 O60py,HOBaHI/I$I;



pemarb pacy€THBIC 3a/1a4M C SBHO 331aHHON (PU3MUECKON MOJEIBIO, UCTIONB3Ys (hU3MUYeCKHe 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/laud
BBIOMpATh GUBUYECKYIO MOJIENb, BBLACIATE (PU3HUECKHE BEIUUMUHBI U (POPMYIIbl, HEOOXOIUMBIE [Tl €€ pelIeHUs, TPOBOAUTD PACUETHI U OIICHUBATh PEalbHOCTh
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUMHBI;

peiiaTh Ka4CCTBCHHBIC 3a/Ia4: BBICTPAUBATDL JIOTHYCCKHU HCIIPOTUBOPCUMNBYIO LCIIOUKY paccyncz[eHHﬁ C OHOpOﬁ Ha U3YUCHHBIC 3aKOHLbI, 3aKOHOMCPHOCTHU
n @HSHHCCKI/IG SABJICHUS,

UCIIONIB30BATh MPU PELICHUH Y4YeOHBIX 3aJad COBPEMEHHbIe HH()OPMALMOHHBIC TEXHOJOTHH /IS TOMCKA, CTPYKTYPHUPOBAHUS, HHTEPHPETALUH H
NpPEACTaBICHNS Y4eOHOW M HAayYHO-TIONMYJISPHOW HH(GOPMALUH, IOJYYEHHOH W3 pa3IMYHBIX HCTOYHHMKOB, KPUTHUYECKH AaHAIN3UPOBATH IOIYy4aeMYIO
nH(pOpMAIIHIO;

MPUBOANUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DPU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HaHMA MO (U3MKE B IOBCEAHEBHOM >KU3HU Ul obOecnedeHHs 0€30MacHOCTH IpU oOpalleHuu ¢ npudopamu U
TEXHUYECKHMHU YCTPONCTBAMHU, UL COXPAaHEHHSI 3I0POBbSI U COOJIIOICHUS HOPM SKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpere;

paboTaTe B TpyNIe C BBIIOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX DPOJICH, MJIAHUPOBATH PabOTy TPYNIBI, PAIMOHAIBLHO PACHpPENesiTh OOSM3aHHOCTH W
IJJAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYALHUsIX, aI€KBATHO OLEHUBATH BKJIaJ KaXJI0r0 U3 YYaCTHUKOB I'PYIIIBLI B PEIICHUE PaCCMaTpUBAEMOU

pOoOJIEMBI.
K koniy o6yuenus B 11 kiacce nmpeaMeTHble pe3ynbTaThl Ha 6230BOM YPOBHE JIOJKHBI OTpaXxaTb CHOPMHUPOBAHHOCTh y O0YUArOIIUXCSl YMEHUH:

J€MOHCTPHPOBATh Ha pUMEpPaxX pojib U MECTO (PU3UKU B (HOPMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPaKTUYECKON AESITEIbHOCTH JIOAEH, IEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHULIbI IPUMEHEHUS N3YUEHHBIX (PU3UUECKUX MOJEICH: TOUeUHbII IeKTPUUECKHUM 3aps, JIyd CBeTa, TOUEUHBIH UCTOYHUK CBETA, sIepHas
MOJI€TIb aTOMa, HYKJIOHHAsi MO/IENIb aTOMHOTO si/ipa MpU pelIeHNH PU3NYECKUX 3a/1aY;

pacrio3HaBaTh (pu3nueckue sBICHUS (TIPOIECCH) W OOBSCHATH WX HAa OCHOBE 3aKOHOB JJIEKTPOJWHAMHKHA M KBAaHTOBOW (DH3WKH: SIEKTpUUYECKas
MIPOBOJIUMOCTh, TEIIOBOE, CBETOBOE, XWMHYECKOE, MarHUTHOE JEHCTBHS TOKa, B3aWMOJICHICTBHE MAarHMWTOB, 3JEKTPOMArHWTHas WHIYKIHS, JeicTBHE
MarHUTHOTO TIOJNSI Ha TIPOBOJAHHUK C TOKOM M JIBIDKYIIUICS 3apsiji, JIEKTPOMAarHUTHBIE KOJEOaHWS W BOJHBI, NMPSIMOJHMHEHHOE pPaclpOCTpaHEHUE CBETa,
OTpa)KeHHe, IpejomieHue, uHTepdepeHnus, Audpakuus U MoJspu3alnus CBeTa, TUCIepCcHs cBeTa, GoTodaekTpuueckuil apdext (poTorddext), cBeToBOE
JaBlieHHE, BOSHUKHOBEHHE JJMHEHYAaTOr0 CIIEKTPa aToMa BOJIOPO/Ia, €CTECTBEHHAS! M NICKYCCTBEHHAS PAINOAKTHBHOCTB;

OMHCHIBATh M3YUYCHHBIE CBOMCTBA BeIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHUYECKHUE, HIICKTPUUYECKYIO TPOBOJUMOCTh PA3JIUYHBIX Cpel) U
9JIEKTPOMArHUTHBIE SBJICHUS (ITPOIIECCHI), UCTIONIB3Ys (DU3NUECKUE BETMUYMHBI: JIEKTPUUECKHUN 3aps/l, CUjla TOKA, dJIEKTPUUECKOE HAMPSHKEHUE, dICKTPUIECKOE



COIIPOTHBIIEHHE, PA3HOCTh NMOTEHIMANIOB, AJIEKTPOABIKYIIAs CHa, paboTa TOKa, MHAYKIMS MarHUTHOTO MO, cuila Ammepa, cuia JlopeHa, HHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl JEKTPUUYECKOr0 M MarHUTHOTO MOJIeH, NepuoJ M 4YacToTa KojeOaHMil B KoseOaTelnbHOM KOHTYpE, 3aps] M CWila TOKa B IIpolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuii, (JOKYCHOE pacCTOSTHUE U ONITUYECKAask CHJIA JIMH3bI, IPY ONMMCAaHUK NPABUIBHO TPAKTOBATh (PH3UUECKUI CMBICT
HCIOJIb3yEMbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHULIb], YKa3bIBaTh (DOPMYJIbI, CBSA3bIBAIOLIME JAHHYIO (U3NYECKYIO BEJMUUHY C IPYTMMHU BEJIMYMHAMH;

OIIMChIBATh M3YYCHHBIC KBAHTOBLIC SABJICHHA M IIPOLECCHI, MCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYHHBI: CKOPOCTh JJICKTPOMArHUTHBLIX BOJIH, JJIMHA BOJIHBI U
JacCToTa CBCTA, SHCPTHUA U UMITYJIBC q)OTOHa, nepuon nmojypacrnanaa, SHEPrud CBA3UM aTOMHBIX ANCP, IIPHU OIMMCAHUHN ITPABHUJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMBICJI
HCIIOJIb3YCMbIX BCJIMYHH, HUX 0003HAYEeHNUI U CAWHUIEBI, YKa3bIBaThb (bOpMyan, CBA3LIBAOIINUEC JAaHHYIO q)I/I?)I/I‘IeCK}’IO BCIIMYMHY C APYIrHMH BCIIMYMHAMU,
BBIYHCIIATH 3HAYCHHUC (1)PI3H‘I€CKOP1 BCIIMYHUHBI,

aHAJTM3UPOBaTh (PU3MYECKHE MPOIECCHl W SBJICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI M NPUHIUNBL 3aKOH OMa, 3aKOHBI IOCIEIOBATEIBHOTO H
NapajuIeIbHOTO COEIUHEHUS MPOBOAHUKOB, 3aKOH JIxoyns—JIeHna, 3aK0H 3J€KTPOMAarHUTHONM MHIYKIMH, 3aKOH HPSIMOJIMHEMHOIO pacipOCTpaHEHUs! CBETa,
3aKOHBI OTPayKEHMsI CBETA, 3aKOHBI IIPEJIOMIICHHUS CBETa, ypaBHeHUEe DiHIITeHHA A1 poTo3d(dekTa, 3aKOH COXpaHEHHsI SHEPIUH, 3aKOH COXPaHEHUs UMITYJIbCa,
3aKOH COXPaHEHMs DJIEKTPUYECKOro 3apsjia, 3aKOH COXPaHEHUs MacCOBOI'O 4YHMCIIA, NOCTynaThl bopa, 3aK0OH paguoakTUBHOIO pacnaja, MpH 3TOM pas3jindyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTUUECKOE BBIPAXKEHUE U YCIIOBUS (TPaHHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OTIpeIETISATH HApaBIeHUE BEKTOPA MHIYKIIMU MAarHUTHOTO IOJISI POBOJHHUKA C TOKOM, CHJIbl AMniepa u cuiibl Jlopenna;

CTPOUTH U OMHCHIBATh N300pakeHUe, CO3/1aBaeMOE IIIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITIOJHATH DKCIEPUMEHTHI TI0 WCCIIENOBaHUIO (U3UYECKUX SBICHUN M MPOLIECCOB C MCIONB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHMIA: MPH STOM
dbopMynupoBath npoOiemy/3anady W THUIOTE3y y4eOHOro SKCIEpHUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 00OpYAOBaHHUSA, MPOBOIUTH OTBIT U

(hopmMyTupOBaTh BBIBOJIBL;

OCYHICCTBIIATL IMPAMBIE WU KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYHH, IIPpHU 2TOM BBI6I/IpaTI> OIITUMAJIBHBIN CHOCO0 HU3MEPCHUA U HCIIOJIB30BATh
HN3BCCTHBIC MCTOAbI OLICHKH HOFpGH.IHOCTCﬁ I/I3MepeHHI>’I;

HCCICI0BAaTh 3aBHUCHMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHMH C HUCIIOJIB30BAHUCM IIPAMBIX I/I3MepeHI/II>'II Ipu 5TOM KOHCTPYUPOBATH YCTAHOBKY, (I)I/IKCI/I]I)OBaTB
PE3YIbTAThI HOJ'Iy‘ICHHOfI 3aBUCUMOCTH (I)I/I3I/I‘IGCKI/IX BCJIMYMH B BUIC Ta6J'II/II_[ )51 Fpa(l)I/IKOB, ACJIaTh BBIBOJELI 110 PE3YJIbTATaM HCCICAOBAHUA;

co0uroaTh MpaBuiia 6e30MacHOro TpyAa MpH MPOBEIESHUH HCCIeIOBAaHUN B paMKaxX y4eOHOTro SKCIEpPUMEHTa, Y4eOHO-UCCIeI0BaTEIbCKONW U MPOEKTHON
JeSITeIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1aOOpaTOpHOro 000pyI0BaHUS;



pemarb pacy€THBIC 3a/1a4M C SBHO 331aHHON (PU3MUECKON MOJEIBIO, UCTIONB3Ys (hU3MUYeCKHe 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/laud
BBIOMpATh GUZNYECKYIO MOJIENb, BHIACTATH (PM3HMUECKHUE BETUYUHBI U (OPMYJIIbl, HEOOXOIUMBIE JUIsl €€ pellieHus, IPOBOAUTH PACUEThl U OLICHUBATH PEAIbHOCTD
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUMHBI;

peiiaTh Ka4CCTBCHHBIC 3a/Ia4: BBICTPAUBATDL JIOTHYCCKHU HCIIPOTUBOPCUMNBYIO LCIIOUKY paccyncz[eHHﬁ C OHOpOﬁ Ha U3YUCHHBIC 3aKOHLI, 3aKOHOMCPHOCTHU
n (1)I/ISI/ILICCKI/IG SIBJICHUA,

UCIIONIB30BATh MPU PELICHUH Y4YeOHBIX 3aJad COBPEMEHHbIe HH()OPMALMOHHBIC TEXHOJOTHH /IS TOMCKA, CTPYKTYPHUPOBAHUS, HHTEPHPETALUH H
NPEACTaBICHNUS Y4eOHOW M HAay4YHO-TIONMYJSPHOW HH(GOPMALUK, IOJYyYEHHOHW W3 Ppa3NWYHBIX HCTOYHHMKOB, KPUTHYECKH aHAJIU3HPOBATH MOITY4aEMYIO
nH(pOpMAIIHIO;

OOBSICHATH TPUHIIMIBI IEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, Pa3in4aTh yCIOBUS UX 0€30MacCHOTO MCIIONB30BAaHUS B TIOBCEIHEBHON
KU3HY;

INpUBOJAUTL IIPHUMCPHI BKJIaJdad pOCCHﬁCKHX n Sap}I6e)KHBIX y‘léHbIX-(bI/ISI/IKOB B Pa3BUTUC HAYKH, B 00BICHEHHE IMpoHecCoOB OKpPYyXKaromiero Mupa, B
Pa3BUTHUEC TCXHUKHU U TGXHOHOFHﬁ;

WCTOJIB30BAaTh TEOPETHUYECKHE 3HAHMA MO (PU3MKE B TOBCEIHEBHON JKU3HU Uil oOecredeHHs O€30MacHOCTH TpH OOpalleHuH ¢ mpudopamMu U
TEXHUYECKHMHU YCTPONCTBAMHU, JUISI COXPAHEHHSI 3I0POBbsI U COOJIIOICHHS] HOPM 3KOJOTHYECKOTO TIOBEICHUS B OKpYIKAIOIIEH Cpeae;

paboTaTh B TpYIIE C BBINOJIHEHWEM DA3IMYHBIX COLUAIbHBIX pOJIEH, MJIAHUPOBAaTh pabOTy TPYIIbI, PallMOHAIBHO paclpeaesTh OOS3aHHOCTH U

IUTAHUPOBATh JIEATENIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXIOrO M3 YYAaCTHMKOB TIPYIIbBI B PELIEHHE paccMaTpUBAaeMOM
pOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HauMmeHOBaHHe pa3/iesioB U TeM IPOrpaMMbl KosmyecTBo yacoB Jds1eKTpoHHbIE (1M pOBbIE)
n/m Bcero  KoHTposbHBIE [IpakTHyeckue obpasoBaTesibHbIE PeCYPCEI

paboThI paboThI
Paszpen 1. PU3UKA U METO/bl HAYYHOTI'O IO3HAHUA

1.1 ®usuka 1 MeTo/ibl HAYYHOI'0 O3HAHUS 2 Bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72

HUrtoro no pasaeny 2
Pa3aen 2. MEXAHUKA
2.1 KunHemaTuka 5 Bubaunoreka LIOK


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

Ne HaumMeHoBaHUe pa3ZesoB U TEM NPOTrPaAMMBI KosinyecTBO 4acoB

n/m Bcero  KoHTposbHBIE [IpakTH4ecKue
paboThI paboThI

2.2 JluHaMHKa 7

2.3 3aKOoHBI COXpaHEHHA B MeEXaHUKe 6 1 1

HToro no pasaeny 18

Pasaen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMHUKA

3.1 OcHOBBI MOJIEKYJIIPHO-KMHETHYECKOU 9 1
TEOpUH

3.2 OCHOBBI TEpPMOJMHAMHUKH 10 1

3.3 ArperaTHble cOCTOsIHUA BeljecTBa. Pa3oBbie 5
nepexo/ bl

HToro no paszeny 24

Paszpaen 4. 3JIEKTPOAUHAMUKA

4.1 JneKTpocTaTHKa 10 1

4.2  TloCTOSIHHBIW 3JIEKTPUUYECKUU TOK. TOKH B 12 1 1
pasJIMUHBIX Cpeax

UToro no pasgeny 22

Pe3epBHOe BpeMs 2 1

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 4

11 KJIACC

Ne HavMeHOBaHUe pa3/iesioB U TEM KosinyecTBO 4yacoB
n/m IIporpaMMbl Bcero  KoHTpoJibHbIE [IpakTHueckue
paboThl paboThl

Paspeun 1. 3JIEKTPOAUHAMUKA

1.1 MarnuTHOe noJie. JJIeKTPOMarHUTHas 11 1 3
UHAYKIUSA

JdnexkTpoHHbIE (LUPPOBLIE)
o6pa3oBaTesibHble PeCYpChI

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

bu6smoTteka LJOK
https://m.edsoo.ru/7f41bf72

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

bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
https://m.edsoo.ru/7f41bf72

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

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

JnekTpoHHbIe (LU POBLIE) 06pa30BaTEIbHbIE

pecypchl

bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c


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

Ne HaumeHoBaHHe pa3zesioB U TeM
n/n porpamMMbl

HUTtoro no pasaeny
Pasgen 2. KOJIEBAHHUA U BOJIHbI

2.1 MexaHHU4eCcKHe U 3JIeKTPOMarHuTHbIe
KoJlebaHUA

2.2 MexaHH4YeCKHe Y 3J1IeKTPOMariHuTHbIe
BOJIHBI

2.3 OnTuka
HToro no pasgeny

Paszaen 3. OCHOBBI CITIELIUA/IbHOH TEOPUU OTHOCUTE/JIBHOCTH

3.1 OcHOBBI CIELIUATIBHON TEOPUU
OTHOCHUTEJIbHOCTH

UToro no pasgeny

Paspen 4. KBAHTOBAA ®PU3UKA
4.1 DjeMeHTbl KBAHTOBOW ONTUKHU
4.2 Crpoenue aToMa

4.3  ArtomMHoe a1po

HToro no paszeny

Pa3zaen 5. 3J/IEMEHTbI ACTPOHOMUWU U ACTPOPU3UKHU
5.1 JJileMeHTbl aCTPOHOMHHU U aCTPOPU3UKHU

UTtoro no paspeny

Pasaen 6. OBOBHIAIOIIEE IOBTOPEHUE
6.1 O6o61mamwiiee NIOBTOPEeHUE

HToro no pasaeny

Pe3sepBHOe BpeMA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

MHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Bcero

11

10
24

4

4

6
4
5
15

7
7

68

KosimyecTBO 4acoB

KoHTpoJibHBIE [IpakTHYeckue

JnexkTpoHHbIe (LU POBLIE) 06pa30BaTEIbHbIE
pecypchl

bubauoteka LIOK https://m.edsoo.ru/7f41c97c
bu6saunoTteka [JOK https://m.edsoo.ru/7f41c97c

bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c

bu6auoTeka LIOK https://m.edsoo.ru/7f41c97c

bu6auoTeka LIOK https://m.edsoo.ru/7f41c97c
Bbub6auoTeka LIOK https://m.edsoo.ru/7f41c97c
Bbu6anoTeka LIOK https://m.edsoo.ru/7f41c97c

bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c

bu6sunoTteka [JOK 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

10

11

12

13

Tema ypoka

®dusuka — Hayka o npupoje. HayyHble MeTO/ibl
MI0O3HAHUS OKpYKalollero Mupa

Posib 1 MecTO $pU3uKU B QOpMHUPOBAHUU
COBpEMEHHOM Hay4YHOHU KapTHUHbI MUPA, B
NPaKTUYeCKOH JeATeJIbHOCTH JIIoier

MexaHu4yeckoe ABuxeHue. OTHOCUTEJIbHOCTh

MEeXaHHUYECKOTI'0O ABHUXKEHHA. nepEMeLLLEHI/Ie, CKOPOCTB,

yCKOpeHue
PaBHOMepHOe NpsAMOJIMHENHOE ABUXKEHNE

PaBHOYyCKOpeHHOE NPSIMOJIMHEHHOE ABIKEHUE

CBobGoHOE MajJieHHe. YCKopeHHe CBO6GOIHOTO
nazeHusl

KpuBosiMHelHOe ABUKeHUe. /IBuKeHUe
MaTepHUaJbHOU TOYKHU 10 OKPYKHOCTHU

[IpyHLMI OTHOCUTEeNBbHOCTHU [anues.
HMHepuuanbHble cucTeMbl oTcyeTa. [lepBbiv 3aKOH
HrroToHa

Macca Tesa. Cuna. [IpyHLIMI Cyniepno3unyUu CUIl.
BTropoii 3akoH HbloTOHA /11 MaTepualbHOM TOYKHU

Tpetui 3akoH Hpl0TOHA /11 MaTepUalbHBIX TOYEK

3aKOH BCEMUPHOTO TATOoTeHUs. CHJia TSXKECTH.
[lepBast KOCMUYECKast CKOPOCTh

Cusa ynpyroctu. 3akoH I'yka. Bec Tesia

Cuna tpenus. KoabpunueHTt Tpenus. Cuia
CONPOTUBJIEHUS MIPU ABUKEHUU TeJla B )KUJKOCTHU
WJIU rase

KosimyecTBO 4acos

paboThI

Bcero KouTposbHble IIpakThueckne H3Y9E€HHA

paboThI

JeKTpoHHbIe [UDPOBbIE
obpasoBaTesIbHble PeCypChI

bu6smoTteka LJOK
https://m.edsoo.ru/ff0c32e2

bu6smoTteka LJOK
https://m.edsoo.ru/ff0c33e6

bubanoreka LIOK
https://m.edsoo.ru/ff0c3508

bubanoreka LIOK
https://m.edsoo.ru/ff0c3620
bubanoreka LIOK
https://m.edsoo.ru/ff0c372e

bubaunoreka LIOK
https://m.edsoo.ru/ff0c39cc

bubaunoreka LIOK
https://m.edsoo.ru/ff0c3ada
bubanoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubaunoreka LIOK
https://m.edsoo.ru/ff0c3be8
bubanoreka LIOK
https://m.edsoo.ru/ff0c3be8
Bubaunoreka LIOK
https://m.edsoo.ru/ff0c3d00

bubanoreka LIOK
https://m.edsoo.ru/ff0c3e18

bubaunoreka LIOK
https://m.edsoo.ru/ff0c3f76


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
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

Ne Tema ypoka KosinyecTBO 4acoB Jata JeKTpoHHbIe [UDPOBbIE
n/m Bcero KonTposibHble [IpakTuyeckue H3YIEHHA 0b6pa3soBaTe/bHbIe PeCypChl
paboThl paboThl

14 TlocTynaTeJsibHOEe M BpaljaTeJbHOE JBUKEHHE bu6smoTteka LJOK
abCcoJ/II0THO TBEPJOro Tesia. MoMeHT cuJibl. [11eqo https://m.edsoo.ru/ff0c41a6
CUJIbL. Y CJIOBHSI paBHOBECHS TBEPAOro TeJsa

15 HWmMnysbc MaTepuaJbHOU TOYKH, CUCTEMBI bu6auoTteka LIJOK
MaTepHuaJlbHbIX ToueK. UMnysibc cusibl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHeHHUs MMIyJbca. PeakTUBHOE ABUKEHUE

16 Pabota 1 MOwWHOCTb cUJbl. KWHeTHYeckast aHeprus Bubsnoreka LIOK
MaTepUaJbHOU TOYKHU. TeopeMa 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYeCKOU SHEePTUH

17 TloTteHuuanbHas s3Heprus. [loTeHMa/bHAs 3HEPTrUs bubanoreka LIOK
ynpyro eopMUPOBAHHOW NMPY>KHUHBI. https://m.edsoo.ru/ff0c461a
[loTeH1Ma/IbHAsA 3HEPTUS TeJsia BOIM3U TOBEPXHOCTHU
3eMJu

18 IloTeHuHa/bHbIE U HEMOTEHIMAJbHbIE CUJIbL. CBA3b bubanoreka LIOK
pabOoThI HEMOTEHIMAJTbHBIX CUJI C ©BMEHEHHUEM https://m.edsoo.ru/ff0c478c
MeXaHUYEeCKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHeHHs] MeXaHUYEeCKOM IHEPTUU

19 JlabopaTopHas paboTta «MccienoBaHue CBSI3U PabOThI 1
CUJIbl C UI3MEHEHUEM MeXaHUYeCKOU 3JHepTUHU TeJia Ha
npUMepe PacTsHKEHUs PE3UHOBOT0 XKIyTa»

20 KonTposibHas pabora no teMe «KnHemMaTuka. 1 Bu6auoTteka LJOK
JluHaMyKa. 3aKOHbI COXpaHEHHS B MeXaHUKe» https://m.edsoo.ru/ff0c4b74

21 OcHOBHBIE M10JI0KEHUS MOJIEKYJIAIPHO-KUHETUYECKON Bu6auoTteka LJOK
Teopuu. bpoyHoBckoe aBuxeHue. [ludpdysus https://m.edsoo.ru/ffOc4dc2

22 XapakTep ABWXEHHUS YU B3aUMOAEeNCTBUS YaCTHI]
BelecTBa. MoJiesin CTpOeHUs ra3oB, )XUJKOCTEN U
TBEPABIX TeJ

23 Macca mosekys. KosmnyectBo BeujectBa. [locTossHHasA
ABorazpo

24 TensoBoe paBHOBecue. TemnepaTypa U eé

u3Mepenue. lllkasa remneparyp lenbcus


https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

n/o

25

26

27

28

29

30

31
32
33
34
35

36
37
38

39

Tema ypoka

Upeanbubiii ra3 B MKT. OcHoBHOe ypaBHeHUe MKT

Ab6cosloTHad TeMnepaTypa Kak Mepa cpeHen
KWHEeTUYeCKOW 3HEPTUU [BUXKEHUSA MOJIEKY.I.
YpaBHeHue MeHpeneeBa-KnaneiipoHa

3akoH /laabToHa. [[a30Bble 3aKOHBI

JlabopaTopHas paboTa «HccienoBaHre 3aBUCUMOCTH
MeX /1y TapaMeTpaMHu COCTOSIHUS pa3peKeHHOro
rasa»

I/IBOHpOHeCCbI B MJeaJIbHOM ra3de M mx I‘pac])w{eCKoe
npeacraBJjeHue

BHyTpeHHsIs1 SHeprUsi TEPMOJUHAMUYECKOH CHCTEMBI
U CII0COOBI €€ n3MeHeHUs1. KosinuecTBO TEMJIOTHI U
paboTa. BHyTpeHHsIs1 3Heprus 0JJHOATOMHOTO
u/JleaJIbHOTO rasa

Buzpbl Tenionepesadu

y,ZLEJIbHaH TEINJIOEMKOCTb BelecTBa. KosinuecTBo
TEeIJIOTHI ITPHU TeIJionepeaaye. A,qna6aTan71 nmponecc

HepBbIﬁ 3dKOH TeEpMOAWHAMHUKHU 1 €Ir0o IPUMEHEHHE K
nu3omnpouneccamMm

Heo6paTumocTh npoleccoB B npupoe. Bropoi
3aKOH TepMOJUHAaMUKHU

[Ipunuun gevictBus u KI1/l TenyioBoi MalivMHbI

Hukn Kapno u ero KI1/|
JKOoJIOTUYECKHE TPO6JIEMbI TEMJIO3HEPTETUKHU

O6o06uarmmui ypok «MosiekyisipHas pusnka.
OCHOBBI TEPMOJHAMUKH»

KonTposibHas paboTa no TeMe «MoJsieKyasipHast

KosimyecTBO 4acos

paboThI

Bcero KouTposbHble IIpakThueckne H3Y9E€HHA

paboThI

JeKTpoHHbIe [UDPOBbIE
obpasoBaTesIbHble PeCypChI

bu6smoTteka LJOK
https://m.edsoo.ru/ffOc4fde

bu6smoTteka LJOK
https://m.edsoo.ru/ff0c511e

bubaunoreka LIOK
https://m.edsoo.ru/ff0c570e

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

bubanoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubaunoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubaunoreka LIOK
https://m.edsoo.ru/ffOc5efc

bubanoreka LIOK
https://m.edsoo.ru/ff0c6230

Bubaunoreka LIOK
https://m.edsoo.ru/ff0c600a

Bbubaunoreka LIOK
https://m.edsoo.ru/ff0c6938

bubaunoreka LIOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Ne Tema ypoka KosinyecTBO 4acoB Jata JeKTpoHHbIe [UDPOBbIE
n/n Bcero KonTposbHble IlpakTudeckue H3YIE€HHUA 06pasoBaTe/IbHbIE PeCypChI
paboThI paboThI
¢dusuka. OCHOBbI TEPMOJUHAMHUKU» https://m.edsoo.ru/ff0c6a50
40 Tlapoobpa3oBaHue U KOHJAeHcalusl. McnapeHue U BbubanoTeka LIOK
KUIIeHHe https://m.edsoo.ru/ff0c63b6
41 AO6coJsil0THas M OTHOCUTEJIbHASA BJIQXKHOCTb BO3/yXa. bubaunoreka LIOK
HaceinienHeiy nap https://m.edsoo.ru/ff0c64d8
42 Teéppaoe Teso. Kpucraninyeckrve u amopdHbIe Tesa. bu6bsaunoTteka [JOK
AHU30TpONUs CBOKWCTB KpUCTaJLJIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KpUcTaiibl. COBpeMeHHble MaTepHaJibl
43 TIlnaBJyieHUe U KPUCTAJLIM3ALMA. Y AeJbHad TenjioTa bubaunoreka LIOK
nJiaBjeHus. Cy6umanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHMe TeNJOBOro 6asiaHca bubaunoreka LIOK
https://m.edsoo.ru/ff0c6820
45 DsexkTpusanus Tes. JIeKTpuieckui 3apsaa. [IBa Buzaa bubanoreka LIOK
3JIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ffOcé6bcc
46 [IpoBOAHUKH, JUIJIEKTPUKU U OJYIIPOBOSHUKH. bu6sunoteka I[JOK
3aKOH CoXpaHeHHs 3JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 BsaumopenctBue 3apAA0B. 3akoH KysioHa. ToyedyHbIn bubaunoreka LIOK
3JIEKTPUYECKUH 3apsif https://m.edsoo.ru/ffOc6ce4
48 Hanps»k€HHOCTb 3j1eKTpUudeckoro noJsd. [IpuHuun bubaunoreka LIOK
CyNeprno3UL UM 3JeKTPUIECKUX oJiel. JIMHuU https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTHU
49 Pab6oTa cuJ aJieKTpocTaTruieckoro noJis. [loTeHuait. bubaunoreka LIOK
PasHoCTb NOTEHIMAJIOB https://m.edsoo.ru/ff0c6f00
50 TIpoBOAHUKU U AUIJIEKTPHUKHU B 3JIEKTPOCTATUUYECKOM bu6sunoteka [JOK
noJie. /luajieKTpruyeckasi IPOHUIAEMOCTb https://m.edsoo.ru/ff0c7018
51 3nekTpoéMKocTb. KoHeHcaTop bu6sunoreka I[JOK
https://m.edsoo.ru/ff0c7126
52 3J/IeKTPOEMKOCTD IJIOCKOTO KOH/JIeHCaTopa. JHEPrus bub6anoTeka [IOK
3apsPKeHHOI'0 KOHieHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopHas paboTa "U3mepeHUe 3/IeKTPOEMKOCTHU 1


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
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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64

Tema ypoka

KOHJAeHcaTopa"

[IpyHLIMI eViCTBUA U IPUMEHEeHHe KOHZIeHCAaTOPOB,

KONMMPOBAJIbHOTO alllapara, CTpPyHHOro NpuHTepa.
JJieKTpocTaTUYeCcKas 3aluTa. 3a3eMJIeHUEe
3JIEKTpONpUOOpPOB

JJIEKTPUYECKUU TOK, YCJIOBUSA €ro Cyl|eCTBOBAHMUS.
[locTossHHBIM TOK. Cusia ToKa. HanpsixeHue.
ConpoTuJsieHue. 3akoH OMa AJ1g y4acTKa Lenu

[locsiegoBaTesibHOE, TapasljiebHOe, CMelIaHHOe
coeilMHeHMe NPOBOJAHUKOB. JlabopaTopHas paboTta
«M3yyeHne cMeIaHHOTO COeJUHEHHUSI PE3UCTOPOB»

PaboTa ¥ MOLHOCTB 3/IEKTPUUYECKOTO TOKA. 3aKOH
[bxoynda-JleHna

3akoH OMa /151 TOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOM
nenu. KopoTkoe 3ambikaHue. JlabopaTopHas paboTa

«M3mepenue I/C UCTOYHHKA TOKA U €T0
BHYTPEHHEr0 COMPOTHUBJIEHUS»

JJIeKTPOHHAs MPOBOJAUMOCTb TBEP/IbIX METAJLJIOB.
3aBUCHMOCTb COTMIPOTUBJIEHUS] METAJIJIOB OT
TeMrnepaTypbl. CBepXIpOBOIUMOCTb

JJIEKTpUYECKUU TOK B BaKkyyMe. CBOUCTBa
3JIEKTPOHHBIX Iy4YKOB

[TonlynpoBoJHUKH, UX COOCTBEHHAs1 U IPUMeCHas
npoBOoAMMOCTb. CBOMCTBA p—n-niepexo/ia.
[ToiynpoBOoHMKOBBIE IPUOOPHI

JJIeKTPUYECKHUHM TOK B pacTBOpPax M pacijiaBax

3JIEKTPOJIMUTOB. JJIEKTPOJUTHYECKAS JUCCOIAALUSI.
JJIEKTPOJIU3

JJIeKTpUYECKUU TOK B rasax. CaMoCTOATEeNbHBIN U
HeCcaMoCTOSITe/IbHbIN pa3psai. Mosnusd. [lnasma

JJIeKTpUYecKHe IPUOGOPHI U YCTPOMUCTBA U UX

1

KosimyecTBO 4acos

Bcero KouTposbHble IIpakThueckne H3Y9E€HHA
paboThI paboThI

0.5

0.5

JeKTpoHHbIe [UDPOBbIE
obpasoBaTesIbHble PeCypChI

bubanoreka LIOK
https://m.edsoo.ru/ff0c74£0

bubaunoreka LIOK
https://m.edsoo.ru/ff0c7838

bubaunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

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

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

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

Bbubaunoreka LIOK


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

Ne Tema ypoka KosinyecTBO 4acoB Jata JeKTpoHHbIe [UDPOBbIE

n/m Bcero KonTposbHble Ilpakthdeckue H3YYeHHs — oGpasoBaTesibHble PecypChl
paboThI paboThI
NpaKTHU4YeCKoe NpUuMeHeHue. [IpaBuia TeEXHUKU https://m.edsoo.ru/ff0c86fc
6e30MacHOCTH
65 0606LAOIKN YPOK «IJIEKTPOJUHAMHUKA» 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0c88be
66 KoHTposibHas paboTa 1o TeMe «JJIeKTPOCTATHKA. 1 1 Bbub6anoTeka LIOK
[IoCTOAHHBIN 3JIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pPa3/JIMYHBIX Cpeax»
67 PesepBHbIY YpoK. KOHTpoJibHas paboTa no Teme 1 1 bu6saunoTteka [JOK
"JeKTpoAMHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIF ypoK. 06061a01IMH YPOK 10 TeMaM 10 1 bu6bsaunoTteka [JOK
KJ1acca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 4
11 KJIACC
Ne Tema ypoka KosndectBO yacoB Jarta JyeKTpOHHbBIE TUPPOBBIE
n/u Bcero KouTposbHble [lpakTuyeckue H3Y4eHHA o6pasoBaTe/IbHble PeCypChbl
paboThl paboThl
1 TlocTossHHBIe MAarHUThHI U UX B3aUMOJeHCcTBUE. MarHUTHOE 1 bubanoreka LIOK
noJsie. BekTop MarHuTHOM MHAYKI WM. JIMHUA MarHUTHOU https://m.edsoo.ru/ff0c9778
UHAYKIUU
2 MarHuTHOe 1oJie TPOBOJIHUKA C TOKOM. ONBIT IpcTea. 1 bubanoreka LIOK
B3sauMopeicTBrE MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTopHas pa6oTa «M3yyeHre MarHUTHOTO MOJISA 1 1 bubaunoTteka [IOK
KaTYILIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
4  JleicTBHe MarHUTHOTIO MOJIsSI HA MIPOBOJHUK C TOKOM. CrJia 1 1 bu6aunoreka IJOK
Awmnepa. JlabopaTopHas paboTta «HMccieioBaHue JeCTBUS https://m.edsoo.ru/ff0c9ac0
NOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM»
5  JleiicTBME MarHMTHOTO I0JIsl HA ABHXKYIIYIOCS 3apsXKEHHYI0 1 bub6auoTeka [IOK
yactuuy. Cuna Jlopenna. PaboTa cusbl JlopeHua https://m.edsoo.ru/ff0c9df4
6  JJeKTpoMarHuTHasi UHAYKIHUs. [IOTOK BeKTOpa MarHUTHOMN 1

MHAYKLMU. 3/1C MHAYKLIMU. 3aKOH 3JIEKTPOMarHUTHOU
nHAyKuuu Papages


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

Ne
n/n

10

11

12

13

14

15

16

17

18

Tema ypoka

JlabopaTopHas pa6oTa «HccieoBaHue ABJIEHUS
3JIEKTPOMarHUTHOU UHAYKLIUH»

WUHAYKTHUBHOCTD. ABJeHUe caMOUHAYKLIMH. D/IC
CaMOWH/AYKIIMU. JHEPryUsl MArHUTHOTO M0JIS1 KATYLIKHU C
TOKOM. JJIEKTPOMAarHMTHOE IoJie

TexHUYecKue yCTPOUCTBA U UX IPUMEHEHHUE: IOCTOSTHHbIE
MarHUThl, 3JIEKTPOMAarHuThl, 3JIEKTPOABUTATEb,
YCKOPUTEJIU 3JIEMEHTAPHBIX YACTHUL], MHAYKIIMOHHAS NleYb

06o6mamImui ypok « MarHUTHOE 1oJie. DJIeKTPOMarHUuTHasI
HUHIYKIUSI»

KonTposibHast pa6oTa no TeMe «MarHUTHOE MOJIE.
JJIeKTpOMarHuTHasA UHAYKIUS»

CBo6OHBIE MEXaHUUECKHE KosiebaHUs1. [apMoHHUYecKHe
KoJiebaHUs1. YpaBHEeHHEe TapMOHHUYECKUX KOJIeOaHUH.
[IpeBpauieHue sHepruum

JlabopaTopHas pa6oTa «HcciejoBaHrEe 3aBUCUMOCTH
nepuozia MaJiblx KoJie6aHUM rpy3a Ha HUTH OT JIJIMHbI HUTH U
Macchl rpy3a»

Kosie6aTesbHbIN KOHTYp. CBOGOAHBIE 3/IEKTPOMArHuTHbIE
KoJieOaHUs B UieaJIbHOM K0J1e6aTeIbHOM KOHTYPE.
AHasiorusi Mex/J1y MexaHU4eCKHMH U 3JIEKTPOMarHUTHbIMHU
KoJie0aHUSIMU

®opmysia ToMcoHa. 3aKOH COXpaHEHUsI IHEPTHUHU B
U/lea/IbHOM K0J1e6aTe/IbHOM KOHTYpe

[IpeacTaBiieHre 0 3aTyXalIMUX KOJle6aHUAX. BbIHY XK/ eHHble
MeXaHHU4YecKue KoJiebaHus. PesoHaHc. BolHYX/jeHHbIe
3JIEKTPOMarHUMTHbIe KoJle6aHus

[lepeMeHHbIM TOK. CHHyCOUQ/IbHBIY [IepeMEHHbIN TOK.
MOLHOCTb IEPEMEHHOI0 TOKA. AMIJIUTYAHOE U
JleMCTBYIOIlee 3HAYEHHE CUJIbl TOKA U HaNPSXKEHUS

TpancdopmaTop. [IpousBoACTBO, epeaya U NOTpedIeHHe

KosindecTBO 4acoB

Bcero KoHTpoJ/ibHbIE
paboThl

JlaTa

[IpakTuyeckue H3YIEHHA
paboThl

1

dneKTpoHHbIE [UPOBLIE
06pa3oBaTebHbIE PECYPCHI

bu6sunoTteka LJOK
https://m.edsoo.ru/ff0cal50

bu6smoTteka LJOK
https://m.edsoo.ru/ff0ca600

bubanoreka LIOK
https://m.edsoo.ru/ff0cab82

bubanoreka LIOK
https://m.edsoo.ru/ff0cad58
bubaunoreka LIOK
https://m.edsoo.ru/ff0caf06

bubaunoreka LIOK
https://m.edsoo.ru/ff0cb820

bubaunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

Bubaunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubaunoreka LIOK
https://m.edsoo.ru/ff0cbd34


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

Ne
n/n

19

20
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22

23

24

25

26

27

28

29

30

31

Tema ypoka

SJIeKTpH‘{eCKOﬁ JHEPTHUMn

YcTpo#cTBO ¥ NpaKTUYECKOe IPUMEHEHUE 3JIEKTPUIECKOT O
3BOHKA, reHepaTopa NepeMeHHOro TOKa, TUHUN
3JleKTponepeay

JKOJIOTUUECKHE PUCKHU MTPU TPOU3BO/ICTBE 3JIEKTPOIHEPTUU.
KynbTypa ucnoJsib30BaHUS 3JIEKTPOIHEPTUU B TOBCEJHEBHOM
KU3HU

MexaHWYecKHUe BOJIHbI, yCJI0BUA pacnpocTpaHeHusd. [lepuog,.
CkopoCTB pacnpocTpaHeHHUs U JJIMHA BOJIHEL [lonepedHblie U
IPOJI0JIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. 'lpoMKOCTB 3ByKa. BbicoTa TOHa.
Tem6p 3ByKa

JJIeKTpOMArHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. lllkana
3JIEKTPOMArHUTHBIX BOJIH

[IpyHLMIIBI paJMOCBA3U U TeJleBUleHUs. Pa3BUTHe CpeCTB
CBA3U. Paguosiokanus

KoHTpoJibHas paboTa «Kosie6baHus M BOJHBI»

[IpsiMoJIMHEHOEe pacnpoCTpaHEHHE CBETA B OJTHOPOAHOM
cpeze. ToyedHbIM UCTOYHUK cBeTa. JIyd cBeTa

OTpakeHMe cBeTa. 3aKOHbI OTpakeHHUs cBeTa. [locTpoeHune
M300paKeHUH B NIJIOCKOM 3epKaJie

Hpe.HOMJIeHI/Ie cBeTa. [losiHOE BHYTPEHHEE OTPpaKeHue.
HpeﬂeﬂbeIﬁ yroJi II0JIHOTO BHYTPEHHEr o OTpaKeHHA

JlabopaTopHasi paboTa «Mi3MepeHue nMokasaTess
NpeJIOMJIEHUS CTEKIa»

Jlunzel [locTpoeHune n3obpakeHui B inH3e. Popmy.ia
TOHKOM JIMH3bI. YBeJMYEeHUE JTUH3BbI

JlaGopaTopHas pa6oTta «HccieoBaHye CBONUCTB
HM3006paKeHUH B JIMH3AX»

KosindecTBO 4acoB

Bcero KoHTpoJ/ibHbIE
paboThl

[IpakTuyeckue H3YIEHHA

paboThl

dneKTpoHHbIE [UPOBLIE
06pa3oBaTebHbIE PECYPCHI

bubanoreka LIOK
https://m.edsoo.ru/ff0cc324

bubaunoreka LIOK
https://m.edsoo.ru/ffOcca54

bubanoreka LIOK
https://m.edsoo.ru/ff0cccOc

bubaunoreka LIOK
https://m.edsoo.ru/ffOccfe0

bubanoreka LIOK
https://m.edsoo.ru/ff0cc6f8

bubanoreka LIOK
https://m.edsoo.ru/ff0cd350

bubaunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

bubaunoreka LIOK
https://m.edsoo.ru/ff0cd7f6

Bubaunoreka LIOK
https://m.edsoo.ru/ff0cd67a

Bubaunoreka LIOK
https://m.edsoo.ru/ffOcddle


https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

n/n
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41
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45

46

Tema ypoka

Jucnepcus cBeta. CJI0KHBIM cocTaB 6es10ro cBeTa. LiBeT.
JlabopaTopHas pabota «HabJuito/ieHue Aucriepcuy cBeTa»

WHTepdepennus ceera. ludpakuua ceera. JuppakumoHHas
peméTKa

[TonepeyHoOCThb CBeTOBLIX BOJIH. [losiapu3sanuda ceera

OnTuyeckre NpUOOPHI U YCTPOMCTBA U YCJI0BUS UX
6e30macHOro NpUMeHeHus

FpaHI/IL[bI IMIPpUMEHUMOCTHU KJIaCCUYEeCKOM MeXaHHKHU.
HOCTy.IIaTbI CHEL[I/IaJH)HOI‘/JI TE€OpHHU OTHOCUTEJIbHOCTH

OTHOCHUTENbHOCTD OJHOBPEMEHHOCTH. 3aMe,queH1/Ie BpEMEHHU
" COKpallleHHe OJHUHbI

JHeprusa U UMIyJIbC peJATUBUCTCKOM YacTULbl. CBA3b MacCChI
C 3HEepTrueM ¥ UMILYJIbCOM. JHePrus N0Kos

KoHTpoJibHas paboTa «OnTruka. OCHOBBI ClIeliMa/IbHOU
TEOPUU OTHOCUTEJIBHOCTH»

@®oTtoHbl. Popmyiia [l1aHka. JHeprusa U UMNyJabC GOTOHA

OTkpbITHE U HcceoBaHue poToadpdekTa. OnbiThl A. T
CrosieToBa

3akoHbl poToadPekTa. YpaBHeHHe JUHIITENHA AJ1s
doToaddekTa. «KpacHas rpanuna» potoapdexTa

JlaBnenue ceerta. OnbiThl I1. H. JlebeneBa. Xumudeckoe
JleMiCTBHE CBeTa

TexHUYeCcKHe YCTPOUCTBA U MPAKTHUYECKOE TPUMeEHEHHUE:
¢doTo3/1eMeHT, POTOJATYHK, COTHEYHAs 6aTapesi, CBETOLUO/]

Pemenue 3aJa4 110 TeMe «3J1eMeHTbl KBAHTOBOM ONTHKU»

Mopenb aToma ToMcoHa. OnbiThl Pesepdop/a no paccessiHUIO
a-dactul, [l1aHeTapHas MoJesb aToMa

1

KosindecTBO 4acoB

Bcero KoHTpoJ/ibHbIE

paboThl

[IpakTuyeckue H3YIEHHA

paboThl
1

dneKTpoHHbIE [UPOBLIE
06pa3oBaTebHbIE PECYPCHI

bu6smoTteka LJOK
https://m.edsoo.ru/ffOced22
bubanoreka LIOK
https://m.edsoo.ru/ff0cf02e

bubaunoreka LIOK
https://m.edsoo.ru/ff0cf862

bubaunoreka LIOK
https://m.edsoo.ru/ffOcfa4?2
bubanoreka LIOK
https://m.edsoo.ru/ffOcfc68
bubanoreka LIOK
https://m.edsoo.ru/ffOcf6f0

bubaunoreka LIOK
https://m.edsoo.ru/ffOcfe16

bubaunoreka LIOK
https://m.edsoo.ru/ffOcffc4
bubanoreka LIOK
https://m.edsoo.ru/ff0d015e
bubanoreka LIOK
https://m.edsoo.ru/ff0d04a6

bubaunoreka LIOK
https://m.edsoo.ru/ff0d0302
Bubaunoreka LIOK
https://m.edsoo.ru/ff0d091a


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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

Ne
n/n
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Tema ypoka

[Toctynatel bopa

W3nydeHune u norJionieHre GOTOHOB IIPU Ilepexo/ie aToMa €
OJZJHOTO YPOBHS 3HEpPruM Ha ApYyrou. Buabl cieKTpos

BosiHOBBIE cBOVWCTBaA YacTull,. BosiHbl fie bpoits.
KopnyckynsipHO-BOTHOBOM Ayanu3M. CHOHTaHHOe U
BBbIHY>K/IeHHO€ U3JIy4YeHue

OTKpbITHE pasiioaKTUBHOCTU. OnbIThl Pesepdopa no
onpezie/IEHUI0 COCTAaBa PaIMOAKTUBHOIO U3JIyYEHUS

CporicTBa asnbda-, 6eTa-, raMMa-u3aydyeHus. BausHue
PaZiIMOAaKTUBHOCTH Ha KUBbl€ OPTaHU3Mbl

OTKpbITHE IPOTOHA U HeUTpoHa. U3oTonkbl. Anbda-pacnaf.
JJIEKTPOHHBIN U MO3UTPOHHBIN 6eTa-pacnaj. [aMma-
U3JIy4yeHHue

JHeprus CBA3U HYKJIOHOB B d/ipe. fjiepHble peaKL1Hu.
Anepubiii peakTop. [Ipo6JieMbl, IEPCIEKTUBHI,
3KOJIOTUYECKHE aCleKThl /IepHOW 3HepreTUKHU

JneMeHTapHble YacTULbl. OTKpbITHE IO3UTPOHA. MeTo bl
HaOJII0IeHUS U PErUCcTpal Uy 3JIeMeHTapHBIX YaCTHUIL.
Kpyrabiii cronn «PyHaaMeHTa/IbHble B3aUMOEUCTBHUS.
EnuHcTBO pr3MUECKOM KapTHHBI MUpa»

Buj 3Bé31HOTO HEGA. Co3Be3/us, ApKUe 3BE3/1bl, ITAHETHI,
HX BUJMMOE AB>KeHue. CoiHeYHasi cUcTeMa

CousiHie. CosiHeYHass aKTUBHOCTb. McToOYHUK 3Hepruu CostHIa

U 3BE3/,

3BE3/1bl, UX OCHOBHbIE XapaKTEePUCTUKU. 3BE3/1bl [JIABHOU
nocje0BaTeJIbHOCTU. BHyTpeHHee cTpoeHue 3BE3/,.
CoBpeMeHHbIe NIpe/iCTaBJIeHUS O IPOUCXOXKIEHUN U
aposironuu CostHIA M 3BE3 /]

Mueunsit [lyte — Hawa NanakTrka. [losoxenne u

ABwxeHUe CosHua B [N'anakTuke. [asakTuku. YépHble AbIpbI

_

KosindecTBO 4acoB

Bcero KoHTpoJ/ibHbIE

paboThl

[IpakTuyeckue H3YIEHHA

paboThl

dneKTpoHHbIE [UPOBLIE
06pa3oBaTebHbIE PECYPCHI

bu6sunoTteka LJOK
https://m.edsoo.ru/ff0dOafa

bu6smoTteka LJOK
https://m.edsoo.ru/ff0dOafa
bubanoreka LIOK
https://m.edsoo.ru/ff0d0ca8

bubaunoreka LIOK
https://m.edsoo.ru/ff0d0fd?2
bubanoreka LIOK

https://m.edsoo.ru/ff0d1162

bubaunoreka LIOK
https://m.edsoo.ru/ff0d1356

bubanoreka LIOK
https://m.edsoo.ru/ff0d0e38


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
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoka
n/n

B AApaxX raJlJakKTUK

59 BcesneHHas. Paz6eranue rasiakTuk. Teopus BoJibioro
B3pbiBa. PesIMKTOBOE M3/lydyeHHe. MeTarajiakTHKa

60 HepemeHHble MP06JEMbI ACTPOHOMHUH

61 KoHTpoJibHas paboTa «JJI€eMEHThI aCTPOHOMUH U
acTpopU3UKU»

62 (O6o06uamIui ypoK. Posib GU3UKH U aCTPOHOMUH B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLIMaJIbHON U
3THUYeCKOM chepax [eATeJTbHOCTH YesioBeKa

63 0606uanLri ypok. Posib 1 MecTo pU3HUKH U aCTPOHOMUU B
COBpPEMEHHOU Hay4YHOU KapTHHE MUpa

64 0606mIAKIKHN ypoK. Posib pHU3HUYEeCKOUN TeopuH B
dbopMUpOBaHUY NIpeCTaBAeHHUN 0 QU3UUECKON KapTHHE
Mupa

65 06o6uawIui ypok. MecTo ¢pU3nyecKoi KApTUHBI MUPA B
006111eM psi/ly COBpeMEHHbIX eCTECTBEHHO-HAY4YHbIX
npeJiCTaBJAeHUN O IPUPO/JIEe

66 Pe3epBHbIN ypOoK. MarHUTHOeE noJie. 3JIeKTPOMarHUTHas
UHAYKIUSA

67 Pe3epBHbIN ypok. OnTHKA. OCHOBBI ClIeIMAJIbHON TEOPUHU
OTHOCHUTEJIbHOCTHU

68 PesepHbiii ypok. KBaHTOBas ¢pu3uKa. JieMeHThbI
aCTPOHOMHHM U aCTPOPU3UKHU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

Bcero KoHTpoJ/ibHbIE

68

KosimyecTBO yacoB JlaTa

paboThl

[IpakTuyeckue H3YIEHHA
paboThl

dneKTpoHHbIE [UPOBLIE
06pa3oBaTebHbIE PECYPCHI

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


https://m.edsoo.ru/ff0d1784

