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MNOSICHUTEJBbHASA 3AIIUCKA

Ilporpamma 1o ¢u3rke 6a30BOro ypoBHS Ha YPOBHE CpEiHEro obmiero obpa3oBaHMs pa3pabOTaHa Ha OCHOBE IIOJIOXKEHHI M TPeOOBaHHIl K pe3yibTaTaM
OCBOCHHsI OCHOBHOIT 00pa3oBaTenbHON nporpaMmel, peactasieHHbIx B DI'OC COO, a Taxke ¢ yuéroMm denepanbHoi paboyuei mporpaMMbl BOCIIUTAHUS U
KOHIICNIIMK MpernofaBanus y4deOHoro mpeamera «®Pusuka» B 00pa3oBarelbHbIX oOpraHu3auusx Poccuiickoit Penepanunu, pealn3yroLIMX OCHOBHBIE
o0pazoBaTesbHbIE IPOrPaMMBI.

CogepaxaHue IporpaMMel 1o (GU3KKe HAIpaBJICHO Ha ()OPMUPOBAHHE €CTECTBEHHO-HAYYHOU KapTHUHBEI Mupa obydaromuxcs 10-11 kmaccoB mpu o0ydeHHH
ux (usznke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOrO moaxoxa. [Iporpamma no ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO k
IUTAaHUPYEMBIM JITYHOCTHBIM, IIPEAMETHBIM M METapeAMETHBIM pe3yIbTaTaM 00ydeHH s, a Tak)Ke YIUTHIBAET HEOOXOJUMOCTh Pealn3alii MEKIIPEaIM eTHBIX
CBsI3el (PM3MKH C €CTECTBEHHO-HAY4YHBIMM y4eOHBIMH NpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIC e U3y4eHUs (DM3UKU Ha YPOBHE CPEIHEro oOIIero
00pa3oBaHusl, INIAHUPYEMBbIE PEe3yJIbTaThl OCBOCHUS Kypca (DM3HKH: ITYHOCTHbIE, METalIPEAMETHbIE, IPeMETHBIC (Ha 6a30BOM ypOBHE).

Iporpamma 1o ¢u3nKe BKIIOYAET:

. IUIAHAPYEMBbIE PEe3yJIbTaThl OCBOCHUS Kypca (DM3HKH Ha 6a30BOM ypOBHE, B TOM YHCIIE IIPEIMETHBIC PE3y/IbTaThI [0 TOaM 00y4EHHS;

. cozieprkanue yaeOHoro npeamMera «@Du3mukay 1mo rogaM o0ydIeHus.

®dusnka Kak Hayka 0 HanOojee OOIMMX 3aKOHAX MPUPOABI, BEICTYIAs B KA4ECTBE YUEOHOrO IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKIAJ B CHCTEMY
3HaHUH 00 oxpyxkatomeM Mupe. IIIKombHBIH Kypc GH3MKH — CHCTEMOOOpPA3yIOmMil A €CTECTBEHHO-HAYYHBIX YYEOHBIX IHPEIMETOB, MOCKOIBKY
(hu3HUecKre 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBJICHUI, H3y4aeMbIX XUMHEH, Ononorueii, husnueckoii reorpadueii u actponomueii. Mcnonb3oBanue u
aKTHUBHOE NPUMEHEHHEe (DM3MYECKUX 3HAHUH OINpE/esieT XapakTep U PasBUTHE Pa3HOOOPa3HBIX TEXHONOTHH B cepe SHEPIeTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, HOJy4eHHUs HOBBIX MaTEPUAJIOB C 3aJaHHBIMH CBOICTBAMM H APYTUX. M3yueHue GU3MKN BHOCHUT OCHOBHOW BKJIad B (YOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOU KapTHHBI MHpa 00yJaloIuxcs, B GOpMUPOBaHNE YMEHUI IPHUMEHSTh HAyIHBIH METO]] IO3HAHUS [IPH BBINOTHEHUN HMH YIeOHBIX HCCIIEIOBaHMUIL.
B ocHOBY Kypca (GpU3HKH U1 ypOBHS CPEIHEro 00IIero 00pa3oBaHus IIOJ0XKEH P Hel, KOTOpble MOXKHO pacCMaTpUBATh KaK IPHUHIUIIBI €r0 IIOCTPOCHHUSI.
Hoes yenocmnocmu. B COOTBETCTBUM ¢ HeW Kypc SIBISCTCS JIOTHUECKH 3aBEPIIEHHBIM, OH COIEPKHUT MaTepHal U3 BCEX pasziesioB (GH3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKHU.

Hoesn cenepanusayuu. B cooTBercTBUH ¢ Hell Marepuan Kypca (u3ukd oO0beqUHEH BOKPYr (u3MYeckux Teopuid. Bemymmum B Kypce sBIsIeTCS
(hopMHUpOBaHUE NPEACTABICHHH O CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIC.

Hoes cymanumapusayuu. E€ peannsanys npenrnonaraeT HCIIOJIb30BaHUE I'YMaHUTapHOTO IOTCHIHANA (PU3HMIECKOW HAyKH, OCMBICIICHUE CBSI3U Pa3BHTHS
(HU3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE ¢ MUPOBO33PEHIECKUMHU, HPABCTBEHHBIMH M 3KOJOTHIECKHMH NIPOOIEMaMH.

Hoes npuxnaomnoii nanpaenennocmu. Kype QU3HKH npenrnonaraeT 3HaKOMCTBO C IIHPOKHM KPYrOM TEXHHYECKHX M TEXHOJIIOTMYECKHX IMPHIOKEHHH
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeusayuu peanusyercs MOCPEICTBOM BBEIEHUS DJIEMEHTOB COJCPMKAHMUS, MOCBSLMIEHHBIX YKOJIOIMYECKUM MPo0IeMaM COBPEMEHHOCTH, KOTOpbIe
CBsI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHIA, a TakKe 00CYKIeHHs IPoOJIeM PalOHAILHOTO IPUPOIONONB30BaHHUS H 3KOJIOTHIECKOH 0€3011aCHOCTH.
Crep)KHEBBIMH JIEMEHTaMH Kypca (M3UKH Ha ypOBHE CPEITHEro oOmiero o0pa3oBaHUs SABISIOTCS (U3HUeckue TeopHu ((HOpMHUpPOBaHWE NPEICTaBICHHH O
CTPYKTYpe HMOCTPOSHUS (PU3MUECKOI TEOpHH, POiH (PyHIAMEHTANBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX IIPEACTABICHHUSAX O HPHPOJE, IPAHHIAX
IIPUMEHUMOCTH TEOPHH, UL OIIHCAHMs eCTECTBEHHO-HAYIHBIX SIBJICHHI 1 IIPOIIECCOB).

CucTeMHO-/1eATeIbHOCTHBIN MOAXO0J B Kypce (pU3HKU pealu3yeTcs Ipekae BCero 3a CuéT OpraHu3aliy dKCIePHMEHTAIbHON e TeNbHOCTH 00yJalOmIXCs.
Jlns 6a30Boro ypoBHs Kypca (GM3HKU — 3TO UCTIOIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB M JJa0OPAaTOPHBIX paboT, KOTOPHIE B
nporpamme 1o ¢Gu3nuke OObEIUHEHBI B OOIIMK CIHMCOK YYEHMYECKUX MPAKTHYECKHX paboT. BhineneHue B yka3aHHOM MepedHe J1abopaTOpHBIX pador,
MIPOBOAMMBIX IJI1 KOHTPOJISA M OLEHKH, OCYIIECTBIISIETCS. yUaCTHHKaMK 00pa30BaTeIbHOTO TIpoLecca HCXOs1 U3 0COOCHHOCTE! MITaHUPOBAHUS U OCHAIICHUS
xabunera ¢usuku. IIpy 5ToM obecrednBaeTcsl OBJIAJIeHHE 00YJAIONIMMHCS YMEHHSIMH HPOBOAUTH KOCBEHHBIE M3MEPEHUS, UCCIIEOBAHUS 3aBUCHMOCTEH
(hM3UYECKHX BEIMYHH U IOCTAHOBKY OIBITOB IO IIPOBEPKE NPEUIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE yHeNsieTcsl PelIeHHI0 pacd€THBIX M KAaueCTBEHHBIX 3aiad. IIpn 3TOM I pacyETHBIX 3a/ad NPUOPHTETOM SBIIOTCS 33/1add C SIBHO
3a/1aHHOI (DH3MYECKON MOJEIBIO, MO3BOJSIONINE NPUMEHATh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTrO pasfieia Kypca, Tak U MHTETPUPYs
3HAHMS U3 Pa3HBIX pa3/enoB. [y KaueCTBEHHBIX 3a/a4 IPHOPUTETOM SIBIISIOTCS 33aHHs Ha 00BSCHEHHE NPOTeKaHus (PH3NYECKUX SBICHUH U MPOIIECCOB B
OKpY’KaloIlel KH3HH, TpeOyromue BpIOopa Gu3uueckoit MOAENIH A CUTyalluH IPaKTUKO-OpPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBun ¢ tpedosarmamu ®I'OC COO k MaTepHanbHO-TEXHHYECKOMY OOeCIeueHnIo ydeOHoro rporecca 6a30BbIi ypOBEHb Kypca (U3HKH Ha
YPOBHE CpEIHEro O0IIero oO0pa3oBaHUs JODKEH H3YJaThCs B YCIOBHSAX IPEIMETHOTO KaOWHeTa (M3WKH WM B YCIOBHSIX HHTETPHPOBAHHOTO KaOHHeTa
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKIA. B kabuHere (pU3UKN TOIDKHO OBITH HEOOX0aUMOoe JTabopaTopHOe 000pyAOBaHUE IS BHITOJHEHHS YKa3aHHEIX B
porpaMme 1o GpU3KKe yYCHHUECKHUX MPAKTHYECKHUX PabOT U IEMOHCTPALIMOHHOE 000PYyI0BaHHE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUpYETCS B COOTBETCTBHM C HPHUHIMIOM MHUHHMMAJIbHOH JOCTATOYHOCTH M 0OecIeyMBaeT IMOCTAHOBKY
MEepPEeYUCICHHBIX B IpOorpaMMme IO (pU3HKe KIIOYEBBIX JIEMOHCTPAlMA ISl HCCIENOBAHUS M3y4aeMbIX SBICHHH M MPOIECCOB, SMIHPHIECKUX U
(hyHITaMEHTAIBHEIX 3aKOHOB, UX TEXHHYECKHX IIPUMEHEHUIL.

JlaGoparopHoe o6opynoBaHHE Il YUYCHHUYECKHX MPAKTHYECKUX padoT (HopMHpYyeTCsl B BHIE TEMAaTHYECKUX KOMIUIEKTOB M oOecredynBaeTcsi B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcsi. TemMaTHyeckne KOMIUIEKTHI JJabOpaTOpPHOrO OOOPYIOBaHUS JOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
HCTIONB30BAaHUY aHAIOTOBBIX U IH(POBBIX IPHOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHTENbHBIX CHCTEM B BUJIE NU(PPOBBIX Ta00paTOPHIL.

OCHOBHBIMH LIENSIMU M3Yy4YeHUs (YU3UKH B 00I1IeM 00pa30BaHUH SBISIOTCS:

. (opMHpoBaHHE WHTEpeca M CTPEMJICHHS OOYJarolMXCs K HaydHOMY H3YYCHHIO IPHPOJIBI, Pa3sBHTHE MX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CITIOCOOHOCTENH;

. pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE ITO3HAHNS M (POPMUPOBAHHE UCCIIEOBATEIECKOTO OTHOIIECHHS K OKPYIKAIOIIVM SIBIICHUSIM;

. (hopMupoOBaHIE HAYTHOTO MUPOBO33PEHHS KaK Pe3ysibTaTa H3y4eHHs: OCHOB CTPOCHHUS MaTepHH U (DYHAAMECHTAIbHBIX 3aKOHOB (DH3HUKY,

. (opMHpoBaHUE YMEHHUIT OOBSICHATD SIBJICHHS C HCIIONIB30BaHNEM (PH3NUESCKIX 3HAHHI U HAyYHBIX JIOKa3aTeIbCTB;

. (hopMupoBaHHE PEACTABICHHI O Poin QU3UKU IS PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTrsKeHne 9TuX Ieneil 00ecnednBaeTCst PEICHIEM CIISAYIONINX 3a/1a4 B IIPoLiecce H3y4eHHs Kypca (QHU3HKK Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

. NpUOOpPETEeHNEe CUCTEMBI 3HaHUKM 00 O0IMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (HU3HKY,
JNEKTPOANHAMUKY, KBAHTOBYIO (DH3HKY U SJIEMEHTBI aCTPO(H3HUKY;

. (opMHIpoBaHHE YMEHUI NPUMEHATh TEOPETUUECKUE 3HAHUSA M OOBACHCHUS (PU3MYECKHX SBICHUH B NMPUPOJAE M JUIS NPUHATHS MPAKTHYECKHUX
pELICHUH B IOBCEHEBHON KM3HU;

. OCBOCHHE CIIOCOO0B PEIICHUS Pa3IMYHbIX 33/1a4 C SIBHO 33aHHOH (hH3UIEeCKOil MOJENbI0, 3a/1ad, II0JPa3yMEBaIONINX CAMOCTOATENbHOE CO3JaHIe
(hu3HYecKoil MOJEIH, a/IcKBaTHOH YCIIOBHAM 331a4H;

. HNOHMMaHKe (HH3UIECKUX OCHOB U IIPUHIUIIOB JeHCTBHS TEXHUUECKUX YCTPOHCTB U TEXHOIOTUUECKUX MIPOLECCOB, UX BIUSHUS HAa OKPYKAIOIyIO
cpeny;

. OBJIaJICHUE METOIlaMH CaMOCTOSATEIIBHOTO INIAHMPOBAHHS M MPOBEICHNS (QM3HYECKUX SKCIEPHMEHTOB, aHAIN3a H UHTEPIPETalMi NHPOPMALHH,
OIpEIeNEeHNUs JOCTOBEPHOCTH HOTYy4E€HHOTO Pe3yIIbTaTa;

. CO3JIaHHE YCIIOBHIA I PAa3BUTHs YMEHHMIT IIPOEKTHO-HUCCIICI0BATEIBCKOM, TBOPUECKOMN e TEIbHOCTH.
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Ha usyuenue ¢u3uku (6a30BbIi ypOBEHb) Ha YpOBHE CpeHEro obiero odopaszoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 wacos (2 yaca B Hezmeno), B 11
Kiacce — 68 yacoB (2 yaca B HEZICIIO).

Ilpennaraemplii B mporpamMme o (U3UKE IepeueHb Ta0OpaTOPHBIX M TNPAKTHYECKHX pPabOT SBIACTCS PEKOMEHJOBAHHBIM, YYUTENb JEIaeT BBHIOOD
IIPOBEJICHHS JIJaOOPATOPHEIX PAOOT U OMIBITOB C YIETOM HHAUBHIYAIbHBIX OCOOCHHOCTEH 00yJalomuxcs.



COJEPXXAHUE OBYUYEHUS
10 KJTACC

Paznes 1. ®u3nka 1 MeTObl HAYYHOI'0 MIO3HAHMSA

Quzpka — Hayka o npupoje. HayuHele MeTonpl HO3HaHUS OKpYXalollero MHupa. Ponb sKcmepuMeHTa M TEOpPUH B IIPOLECCE IO3HAHHUS IPHPOJIbL.
DKCIepHMEHT B PU3HKe.

MozenupoBanue HU3MIECKUX ABICHUH 1 nporecco. Hayunble runoressl. @usnueckye 3aKOHbI U TEOPUH. | paHUIIBI IPUMEHUMOCTH (QH3UIECKUX 3aKOHOB.
ITpuHIUTI COOTBETCTBYSL.

Ponb 1 MecTo u3uKH B YOPMUPOBAHUN COBPEMEHHON HAyYHOU KapTHHBI MUPA, B IPAKTHYECKOH JEITETbHOCTH JIFOSH.

Jemoncmpayuu

AHajioroBsie ¥ IN(POBbIE H3MEPUTEIbHbIE IPUOOPBI, KOMIIBIOTEPHbIC AATUHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe aABnxeHHe. OTHOCHTEILHOCTh MEXaHUYECKOro ApmxeHus. Cucrema orcuéra. Tpaekropusi.

INepemerenne, cKopocTh (CpenHss CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKODEHHME MAaTepHUalbHOM TOUKH, MX IPOEKIMH Ha OCU CHCTEMbl KOOpIHHAT.
CroxeHne NepeMeIeHHH U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPCHHOE IPSMOIMHEHHOE IBIDKCHHWE. ['paduky 3aBHCHMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH M IepeMeIleHUs
MaTepHaIILHOI TOUKH OT BPEMEHH.

CBoOoHOe najzieHne. Y CKopeHue CBOOOIHOTO MaJIeHUs!.

KpuBonuueitHoe apmxeHue. [IBrkeHHe MaTepUalbHOW TOYKHM MO OKPY)KHOCTU C IOCTOSHHOW MO MOAYJIO CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHEWHAas
ckopocTsb. [lepron 1 yacrora oOparienus. LIeHTpocTpeMUTeNnbHOE YCKOPEHUE.

TexHU4ecKHe yCTPONUCTBA U NPAKTHIECKOE IPUMEHEHHUE: CITHOMETp, IBIKCHIE CHAPSIOB, LIETTHbIE H PEMEHHBIC IIepeladn.

Jlemoncmpayuu

Mogenb CHCTEMBI OTCUETA, HINTIOCTPALsE KHHEMATHIECKHX XapaKTePUCTHK JBIDKECHHS.

IIpeobpa3oBanue ABHKEHUH C HCHIOIB30BAHUEM IIPOCTHIX MEXAaHH3MOB.

INTageHue Ten B BO3AyXe U B pa3pesKEHHOM IIPOCTPAHCTBE.

HabGmtonenue 1BrxeHus Tena, OpOIIEeHHOro MO YIJIOM K TOPU30HTY ¥ FTOPU30HTAJIBHO.

Vi3mepeHne yCKOpEeHHs! CBOOOIHOTO ITaAeHUSL.

HarmpapneHue CKOpOCTH HPH ABYDKEHHUH 10 OKPYXKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

H3yuenne HepaBHOMEPHOTO JIBIKEHUSI C LEbIO ONpe/IeIeHUs] MTHOBEHHOH CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIyTSMHU, MPONISHHBIMH TEJIOM 3a IIOCIEJOBAaTelbHbIE PaBHBIE NPOMEXKYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBUKCHUU C HAYaJIbHON CKOPOCTBIO, PAaBHON HYJIIO.

Vi3yueHue IBIKEHNUS MApHUKa B BSI3KOH KUAKOCTH.

VI3ydeHue IBIKEHNS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpunuun otnocurensHoctH [Namunes. [lepBeiii 3akon Heiotona. MHepruanbHble cUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosuuu cui. Bropoit 3akon HetoToHa 1 MaTepuansHoil Touku. Tperuii 3akon HeloToHa 11 MaTepHaibHBIX TOUEK.
3akoH BceMupHOro Tarorenus. Cuna Tshkectd. [lepBast kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akon I'yka. Bec Tena.

Tpenue. Buasl TpeHus (TOKOsI, cKoNbXeHHs, kadeHus). Cmna Tpenns. Cyxoe TpeHue. Crila TpeHUsI CKONBXEHUS U CHila TpeHus mokos. Koag pument
TpeHust. CHila CONPOTUBIICHHS IIPH ABIDKEHHUH Tela B )KHKOCTH HIIH rase.

INoctynaTensHOe U BpamaTeabHOE IBUKEHHE a0COMIOTHO TBEPIOTO Tela.

MoMeHT cuibl OTHOCUTENIBHO OcH BpaiueHus. [Tnedo cunbl. YcnoBus paBHOBecHs TBEPAOTO Tena.

TexHudeckue ycTpoicTBa U NPAKTHIECKOE IPUMEHEHNUE: MOAUINIHUKY, ABIKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Lemoncmpayuu

SIBneHHe NHEPIUH.

CpaBHeHHE Macc B3aUMO/IEHCTBYIOIUX TEI.

Bropoii 3akon HeioTona.

N3mepenne cui.

CroxeHne CHIL.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT Ae(hOpMaIyu.

HesecomocTs. Bec tena npu yckopeHHOM nogbEMe U NaJIeHUH.

CpaBHEHHE CHJI TPEHUSI TIOKOSI, KAYCHHUSI ¥ CKOJIBIKCHHSI.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buisl paBHOBECHS.

Yuenuueckuii sxenepumenm, rabopamophvie pabomoi

W3y4enue nBrmxeHns: Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B MPY)KHHE U PE3HHOBOM 00pasle, OT HX AedopManun.

VccnenoBanue ycnoBHid paBHOBECHS TBEPOTO Tela, UMEIOIIEro 0Ch BPALCHHUS.

Tema 3. 3axonvl coxpanenusn 6 mexanuxe

ViMnynbc MaTepualbHOH TOYKH (Tena), CHCTEMbl MaTepHalbHBIX TOYeK. VIMIyJibC CHIBI M W3MEHEHHE UMITyJbca Tela. 3aKOH COXPaHEHUs] MMITYJIbCa.
PeakTHBHOE IBMIKEHUE.

PaGora cuiibl. MOIHOCTE CHIIBIL.

Kunernueckast sHeprust MaTepHalbHON ToUkd. TeopeMa 00 H3MEHEHHN KHHETUUCCKON YHEPTHUH.

IMoreHuuanbHas sueprus. [loTeHnManbHas SHEPrus ynpyro aehopMUpOBaHHON NPYKUHBI. [0TeHIMaTbHAS SHEPTHS Tea BOIM3M HOBEPXHOCTH 3EMIIH.
IoTeHuManbHBIE M HEMOTCHLHANIbHbIe CHIIbL. CBsA3b pabOTHI HENMOTEHUMATBHBIX CHJI C W3MCHCHMEM MEXAaHHUYECKOH SHEPTHH CHCTEMbI Tel. 3aKoH
COXpaHEHHUs] MEXaHUUECKON SHEPTHUH.

VYmpyrue 1 Heynpyrue CTOIKHOBEHHS.

TexHudeckue ycTpoiCcTBa U NIPAKTHIECKOE IPUMEHEHUE: BOAOMET, KONED, IPYKHHHBIN MICTOIET, ABIDKEHHE PAKeT.
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Jemoncmpayuu

3aKOH COXpaHCHHUS UMITYJIbCa.

PeakTHBHOE IBIKEHUE.

Iepexoa NOTEHIMANBHOM YHEPTHU B KHHETHYECKYIO H 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomovi

N3ydenue abCONOTHO HEYIIPYTOTrO yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

VccnenoBanue cBsi3u pabOThI CUITBI C H3MEHEHHEM MEXaHHYECKOH SHEPIHH Tella Ha IIPUMEpPE PACTSHKEHHST PE3HHOBOTO XKIyTa.

Paznen 3. MousiekyJisipHast QU3MKa H TePMOJAMHAMHUKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOXKEHHST MOJIEKYIIPHO-KHHETHYECKONH TEOPHUH M HX ONbITHOE 0OocHoBaHHe. bpoyHoBckoe nBmkenue. Aubdysus. Xapakrep ABUKCHHS U
B3aHMOJICHCTBHUS YaCTHUI BemiecTBa. MoJeian CTPOCHHs Ta30B, KUAKOCTEH U TBEPIBIX TeN U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHUX MOJEICH.
Macca u pasmeps! Monekyil. Konnaectso Bemectsa. IlocTossHHast ABoraapo.

Tennosoe paBHoBecue. Temnepatypa u e€ usmepenue. Illkana remnepatyp Llenbcus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHYECKOH TEOPHH HIEANbHOro rasa. AOCONIOTHAs TeMIepaTypa Kak Mepa CpegHeH
KMHETUYECKOM SHEPIHH TEIJIOBOro JBMXKeHHs yacTul| ra3a. [llkana remnepatyp Kenbuna. 'a30Bbie 3akoHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon
Jansrona. M3omponecchl B H/ealbHOM rase ¢ HOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I'paduueckoe mpeacTapieHHe M30MPOLECCOB: M30TEpMa, U30X0pa,
n3obapa.

TexHu4eckue ycTpoHCTBa U MPaKTHIECKOe IIPHMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OmBITHI, 1OKa3bIBAIONINE TUCKPETHOE CTPOCHHE BENIeCTBa, (poTorpaguy MoJIeKysr OpraHnIeCKUX COSIMHEHHH.

Omnbitel 110 G Py3UH KUIKOCTEH U Ta30B.

Mogaenb OpOYHOBCKOT'O ABHUKEHHUSI.

Mogens onbita lTepHa.

OmBITHI, 1OKa3bIBAIONINE CYLIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBHSL.

Mozenb, HILTIOCTPUPYIOIIas IPUPOLY AaBJICHNS Ta3a Ha CTEHKU COCyJa.

OMBITHI, WLTIOCTPUPYIOLIHE YPaBHEHUE COCTOSIHHS HAEaIbHOTO ra3a, H30IPOLEecChL.

Yuenuueckuii sxcnepumenm, nabopamopmuwie pabomoi

OnperneneHue Macchl BO3yXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpEHUIT 00bEMa KOMHATBI, JABJICHUS U TEMIIEPATYPhI BO3/yXa B HEH.

HccnenoBanue 3aBHCHMOCTH MEXIYy IIapaMeTpaMU COCTOSHHS Pa3peKeHHOrO ra3a.

Tema 2. OcHo8bl MePMOOUHAMUKU

TepmonuHaMu4eckass cuUcTeMa. BHYTpeHHsII SHEpIus TEepMOJMHAMHYECKOH CHCTEMBI M CIOCOOBI €€ M3MeHeHHs. KosmdecTBO TeIUIOTHI M paborta.
BHyTpeHHSs SHeprus OJHOATOMHOTO HJCalbHOrO Ta3a. BHIBI Teruronepenaud: TEIUIONPOBOJHOCTH, KOHBEKIUS, U3IIyYeHHE. YAeNbHas TeIUIOEMKOCTh
BemecTBa. KonmdecTBo TemnoTs! Ipy TemIonepenaye.

Ioustre 06 aguabatHOM mporecce. [lepBblii 3aKOH TepMOTMHAMHKH. [IpHMEHEHHe MepBOro 3akoHA TEPMOIMHAMHKH K H3omporeccaMm. I'paduueckas
HMHTEpIpeTanys padboThl rasza.

Bropoii 3akoH TepMoauHaMuKH. HeoGpaTHMOCTh IPOIIecCOB B IPUPOJE.

TemnoBsle MamuHbL. [IpHHONIEI AEHCTBUS TEIUIOBBIX MammH. [IpeoOpa3oBaHMs SHEPIHH B TEIUIOBHIX MammHaX. Kod(duUIUeHT moie3Horo aeicTBUs
TerroBoit ManmHEL 1{uka KapHo u ero ko3¢ uIenT none3sHoro aeicTBus. DKOIOTHYECKHE MPOOIEMBI TEII0OIHEPT eTUKH.

TexHuveckue ycTpoicTBa U NPaKTHIECKOE IPUMEHEHNUE: IBUraTelb BHYTPEHHETO CTOpPaHHs, ObITOBOH XOI0JUIbHUK, KOHIHIIHOHEP.

Jemoncmpayuu

V3sMmeHeHue BHYTpEHHEH JHEprUH Tela IPHU COBEPIICHHU PaOOTHI: BBUIET MPOOKH M3 OYTBUIKH IOJ ASHCTBHEM C)XKaTOro BO3AyXa, HarpeBaHue 3¢upa B
JIaTyHHOH TpyOKe MyTEéM TpeHus (BUIAEOIEMOHCTPAIHNS).

Vi3MeHeHne BHYTpeHHEI YHEpTHH (TeMIIepaTyphl) Tella IIPH TeIvIonepenaye.

OmnbIT 0 agabaTHOMY PAaCIINPEHHIO BO3LyXa (OIBIT ¢ BO3AYLIHEIM OTHHBOM).

Mozenu napoBoii TypOHHBI, ABUraTeNsl BHYTPEHHETO CTOPAHHS, PEaKTHBHOTO JBUTaTels.

Yuenuueckuii sxenepumenm, nabopamophvie pabomvi

M3mepenne ynenbHON TEMI0EMKOCTH.

Tema 3. Aepecamnuvie cocmosanun eewjecmea. Pazogvie nepexoovi

ITapoobpa3zoBanue u konaeHcanus. Mcnapenne n xuneHue. AGCOTIOTHASI U OTHOCHTENbHAS BIAXHOCTh BO3MyXa. HachlmeHHBIH map. YaenpHas Temiora
apooOpa3oBaHysl. 3aBHCHMOCTb TEMIIEPATYPBI KHIICHHS OT JaBJICHHUL.

Teépnoe Teno. Kpucrammueckue u aMmopgHble Tena. AHM30TPOIHS CBOMCTB kpHcTawioB. JXKunkue kpuctamisl. CoBpeMeHHbIe MaTepHaisl. [lnaBienne u
KpHCTa/LUIH3aIus. Y AelbHasl TeroTa miapiaeHus. CyOmuManus.

YpaBHeH#HE TEMIOBOro OanaHca.

TexHudeckue yCTPOHCTBA M MPAKTHIECKOE NPUMEHEHHE: TUTPOMETP M ICHUXPOMETp, KaIOpHMETp, TEXHOIOIUH MONyIeHUs] COBPEMEHHBIX MaTepHAIOB, B
TOM YHCJIe HAHOMaTePHAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACBIILICHHBIX TAPOB.

Kunenue npy moHMWKEHHOM JaBICHHH.

Crioco0bI H3MEpEHUst BIaXKHOCTH.

Habmronenue HarpeBaHus U IIABJICHHS KPHCTANINYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAIIIOB.

YVuenuueckuii sxcnepumenm, nabopamophvie pabomul

VI3mMepeHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

Pazaen 4. DieKTpoguHAMHKA

Tema 1. Dnekmpocmamuka

OnexTpuzanus Teln. DIeKTpHUecKuil 3apsan. JlBa BHOA JIICKTPHUYECKHX 3apsmoB. IIpOBOTHUKH, AMDIEKTPUKH H IONYIPOBOAHHKU. 3aKOH COXPAHCHUS
JNEKTPUYECKOTO 3apsa.

B3aumopeiicteue 3apsanoB. 3akoH Kysnona. ToueuHbldt aseKTpUYecKUi 3apsa. Dnekrpuueckoe mnose. Hampsok€HHOCTh 3ekTpuyeckoro mous. [Ipunumn
CYNEPIIO3HIMH 3IEKTPHYECKHX Tosel. JIMHUY HanpsHKEHHOCTH SIEKTPUYECKOTO TOJIS.
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PaGota cun anektpocratmdyeckoro mnoins. Ilorennman. PasHocTs norennmanoB. IIpoBOAHMKM M AMDNEKTPUKH B DJIEKTPOCTATHYECKOM IOJIE.
JlusnekTpudecKas MPOHHIIAEMOCTb.

OnexrpoémkocTh. Konnencarop. DnekTpo€MKOCTb II0CKOro KOHAEHCATOpa. DHEPrHs 3apsHKEHHOT0 KOHAEHCAaTopa.

TexHudeckne ycTpoiicTBa M IPaKTUYECKOE INPUMEHEHHUE: DIIEKTPOCKOI, 3JIEKTPOMETp, JJIEeKTPOCTaTHYECKas 3aIlUTa, 3a3eMIICHHE JIEKTPOIPHOOPOB,
KOHJ/ICHCATOP, KOMPOBAIBHEIH ammapaT, CTPYHHBIH IPUHTEp.

Jlemoncmpayuu

YCTpoicTBO M IPUHIMI IEHCTBUS JIEKTPOMETPA.

B3aumopeiicTBre Ha’IEKTPU30BAHHBIX TEJL.

DeKTpuIecKoe 1ose 3apsHKEHHBIX Tell.

ITpOBOAHHKY B DIEKTPOCTATHIECKOM IIOJIE.

DneKTpocTaTHYecKas 3alllHTa.

JIMDIIEKTPHKHU B 3JIEKTPOCTATHIECKOM IIOJTE.

3aBHCHUMOCTB IEKTPOEMKOCTHU IJIOCKOT0 KOHIEHCATOPa OT IUIOMIAAH IUIACTUH, PACCTOSIHUA MEXTy HUMHU U JUDJIEKTPHIECKOH IPOHHLAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, rabopamopvle pabomul

V3mepenue 21eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. ITocmosaunstit 31ekmpuueckuii mox. Toku ¢ pazniuunsix cpedax

ONeKTpHuYecKuil TOK. Y CIOBUS CYLIECTBOBAHUS 3IEKTPHIECKOro Toka. Mcrounuku Toka. Cuita Toka. [IocTOSHHBINA TOK.

Hanpspxenue. 3akon OMa i1 y4acTka LemHu.

DneKTpuUecKkoe CONPOTUBIICHHE. Y IeIbHOE CONPOTUBIICHHE BemecTBa. [locnenoBarenbHoe, napauieabHoe, CMEIIAHHOE COeIHHEHUE IPOBOJHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—JIena. MoUHOCTb 3JIEKTPUYECKOro TOKA.

ONeKTPOABMKYIass CHIa M BHYTPEHHEE CONPOTHBIEHHE HMCTOYHHKA ToKa. 3akoH Oma Uil MONHOH (3aMKHYTOH) anekTpuueckodl mermu. Koportkoe
3aMbIKaHHE.

DJeKTpOHHAs IPOBOAMMOCTE TBEPABIX METAIUIOB. 3aBUCUMOCTh COIPOTUBIICHHS] METAJUIOB OT TeMIepaTypbl. CBepXIPOBOANMOCTS.

DneKTpUYeCKUi TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyIKOB.

IonynpoBoauuku. Co6CcTBEeHHas 1 NPUMECHAS [IPOBOJIMMOCTb MOIYNPOBOAHUKOB. CBoicTBa P—N-niepexoaa. [1oixynpoBoaHUKOBBIE TPUOOPHI.
DIEKTPUYECKUH TOK B pPACTBOPAX M PACILIABAX HJIEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALMS. DIEKTPOIIU3.

DiekTpudeckuid TOK B razax. CaMOCTOSATENbHBINA U HECAMOCTOATEINBHBIN paspsaa. Momnus. [Tna3ma.

TexHu4eckwe yCTpOHCTBa M IPAKTHYECKOE HPHMEHEHHE: aMIIepMeTp, BOJBTMETp, PeocTaT, HCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHBIE HPHOOPHL,
JJIEKTPOOCBETHTENbHbIE ITIPUOOPEI, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIH MO, TEPMHUCTOPHl M (OTOPE3UCTOPHI, ITOTYHPOBOIHHKOBEINA IO,
rajbBaHMKa.

Jlemoncmpayuu

H3mepenue CUIIbI TOKA U HAIPSDKEHUS.

3aBHCHMOCTb COIPOTUBIICHHS LIIMHIPHIECKUX IIPOBOJHUKOB OT JUIHHBI, IIOMIAAU HOIEPEYHOr0 CEUEHUS U MaTepuana.

CMelaHHOe COeIMHEHNE TPOBOTHUKOB.

IIpsiMoe n3MepeHue MEeKTPOABIKYIIEeH crtbl. KOpoTKoe 3aMBIKaHHe ralbBaHIMYEeCKOT0 SJIEMEHTA U OLleHKa BHYTPEHHET0 CONPOTHBICHHSL.

3aBUCHMOCTh COIPOTUBIICHHS] METAJUIOB OT TeMIIePaTypBbL.

IIpoBOANMOCTB IEKTPOITUTOB.

HckpoBoii pa3psa v MpOBOAUMOCTB BO3AyXa.

OIHOCTOPOHHSS IPOBOAUMOCTS JHOJA.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

VI3ydeHne CMEIIaHHOTO COSMHEHNSI PE3UCTOPOB.

VI3mepeHue JIeKTpOABIKYIIeH CHIIBI HCTOYHHKA TOKA M €T0 BHYTPEHHETO COIPOTUBIICHHS.

Habmonenue siextpoiusa.

Me:knpeaMeTHbIe CBSI3H

Hsyuenne xypca ¢usuku 6a30Boro ypoBHs B 10 Kilacce OCyLIECTBIISIETCA € YUETOM COAEPKaTeNbHBIX MEXIPEAMETHBIX CBsI3eil ¢ KypcaMH MaTeMaTHKH,
OHOJIOTHH, XFMHH, Teorpapui 1 TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBS3aHHBIC ¢ U3yYEHHEM METOJOB HAyYHOTO IIO3HAHMS: SBJICHWE, HAYUHBIN (akT, rHIoTe3a, (u3Hdeckas BEMIHHA, 3aKOH,
TeopHsl, HaOIOJeHHE, SKCIIEPHMEHT, MOICIMPOBAHHE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelieHAe CHCTEMBbI ypaBHEHHMIl, InMHEWHas (yHKIHs, mapaboia, rumnepbona, ux rpadUKH U CBOICTBA, TPHIOHOMETPHYCCKHE (YHKIMH:
CHHYC, KOCHHYC, TAHTCHC, KOTAHI'€HC, OCHOBHOE TPHTOHOMETPHIECKOE TOXKIECTBO, BEKTOPBI M HX HPOEKI[HU Ha OCH KOOPAUHAT, CIIO)KEHHUE BEKTOPOB.
buonocusn: MexaHHYecKoe IBIDKCHHE B JKHBOM mpupope, AU(GAY3Hs, ocMOC, TEIIOOOMEH J>XUBBIX OPTaHH3MOB (BHIBI TEILIONEpeNadH, TEeIIOBOE
paBHOBECHE), HIEKTPHUCCKHE SBJICHUS B )KUBOH IIPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsI Macca, TeIIOBbIC CBOMCTBA TBEPABIX TEl, JKUAKOCTEH 1
ra3oB, JJIEKTPHUYECKHE CBOICTBA METAIIIOB, JIEKTPOIMTHIECKAs TUCCOLMANNS, FaJbBaHHKa.

T'eocpagpua: BIaXKHOCTD BO3IyXa, BETPEL, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe IBIKEHUH C HCIIONH30BAHHEM MEXaHU3MOB, YUET TPEHHUs B T€XHHKE, MOANIUIHHKY, HCIIONH30BAHUE 3aKOHA COXPAaHEHUS
UMITylIbca B TeXHUKe (pakeTa, BOJOMET U [pyrue), OBUTATelb BHYTPEHHETO CrOpaHUs, IapoBas TypOuHA, OBITOBOH XONOAMIBHHUK, KOHTHIHOHED,
TEXHOJOTHU TIOJIy4YCHHs] COBPEMEHHBIX MATEepHalioB, B TOM YHCJIC HAHOMATEPUAJOB, M HAHOTEXHOJOTHH, JIEKTPOCTATHUECKas 3allUTa, 3a3eMJICHUE
3NIEKTPONPHOOPOB, KCEPOKC, CTPYIHHBIH NPHHTEP, dJIEKTPOHATrPEBaTEIbHbIC IPHOOPHI, SIIEKTPOOCBETUTENIBHBIE IPHOOPHI, FaJbBaHMKA.

11 KJIACC

Pazaen 4. DieKTpoguHAMHKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKYUS

IocTostHHBIE MarHUTHL. B3aumozelicTBiE MOCTOSHHBIX MarHUTOB. MarHuTHoe noje. Bektop MarHuTHON MHAYKIMHU. [IpMHIMIT Cyneprno3suiuy MarHUTHBIX
noneif. JInnun MaruuTHOH nHAYKIMH. KapTiHa THHUI MarHUTHOM WHAYKIMY TOJSI TOCTOSHHBIX MAaTHUTOB.

MarHuTHOE Toje MPOBOJHMKA C TOKOM. KapTMHa NHMHUWI MHAYKIMU MAarHUTHOTO MOJS JAJMHHOTO TPSIMOTO NPOBOAHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHKKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3aumonelicTBre MpOBOTHUKOB C TOKOM.

Cuna Amnepa, eé MOy U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOIyllb U HampaBieHue. JIBrkeHne 3apsHKEHHOM YaCTHIBI B OTHOPOIHOM MarHuTHOM noie. PaGoTa cuisl JlopeHna.
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SIBneHME 371EKTPOMArHUTHOM MHAYKIMU. [T0TOK BEKTOpa MarHUTHOH MHAYKLIUH. DIEKTPOABHKYIIAs CHJIa HHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHONH HHIyKIIHN
Dapanes.

BuxpeBoe amekTpuueckoe mose. DIeKTPOABIKYIIAs CHIa MHIYKIIMH B IPOBOAHHKE, ABHKYILIEMCS HOCTYNATENbHO B OJHOPOIHOM MarHUTHOM HOJIE.
IIpaBuino Jlenna.

VHIyKTUBHOCTS. SIBIICHHE CAMOMHIYKIINHY. DJIEKTPOABIIKYIIAS CUJIA CAMOMHTYKIIH.

DHeprus MarHUTHOTO IOJIS KATYIIKH C TOKOM.

DJIEeKTpOMarHUTHOE HOJIE.

TexHuveckue yCTpOHCTBA U NPAKTUUECKOE IPHUMEHEHHE: IOCTOSHHBIE MATHUTBI, JJIEKTPOMATrHUTHI, 3JI€KTPOIBUIaTe b, YCKOPHTEIN 21€MEHTAPHBIX YaCTHII,
HUHIYKLIIUOHHAs 11eYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITy9YKa MATHUTHEIM IIOJIEM.

JIMHMY MHIYKIUKM MATHUTHOTO T1OJIA.

B3aumopeiicTBre 1BYyX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeticTBue cuibl JIopeHIa Ha MOHBI 2JIEKTPOJIMTA.

SIBneHMe HIIEKTPOMATHUTHON MHIYKIIUH.

IIpaBuino Jlenna.

3aBHCHUMOCTb JIEKTPOABUKYILEH CHIIBI HHAYKIHU OT CKOPOCTH U3MEHEHMSI MATHUTHOTIO TTOTOKA.

SIBneHMe CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomoi

VI3ydeHne MarHUTHOT'O TIOJISI KaTYIIKH C TOKOM.

HccnenoBanue neiHCTBUS HOCTOSIHHOIO MarHUTa Ha paMKy € TOKOM.

VccnenoBanue SBICHUS 3I€KTPOMarHUTHOH MHITYKIHN.

Pa3snen 5. Kosieoanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumMHble Ko1e0anus

Konebarenbhast cucrema. CBoGomHbIe MexaHudeckue KonebGanus. [apmonmdeckue Kkosebanws. Ilepumox, wacrora, amrmuutyaa u (asa KoieOaHHI.
[pyxuHHbI MasTHUK. MaTeMaTHYeCKUil MasTHUK. Y paBHEHHE rapMOHMYECKUX KosieOaHuil. [IpeBpaliieHue S3Hepruy Ipu rapMOHUUECKUX KOJIEOaHUsX.
KoneGarenphblii kKoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJNEOAaHHS B WJICAJbHOM KOJEOATEIbHOM KOHTYpE. AHAJIOTHS MEKAY MEXaHWYECKHUMH H
9JIEKTPOMArHUTHEIME Konebanmsimu. ©opmynna TomcoHa. 3aK0H COXpaHEHHS SHEPIHH B HICATEHOM KOIe0aTeIbHOM KOHTYpE.

Ipencrasienne o 3aTyXalomuX KojaeOaHnsIX. BeIHYXIeHHbIe MeXaHHUecKHe KoneOanus. Pe3onanc. BrIHY)XIeHHBIE 21I€KTPOMarHUTHBIE KONEOaHus.
ITepemennslii Tok. CHHYCOMIANBHBIA IEpeMEHHBII TOK. MOIIHOCTh NEPEMEHHOro TOKa. AMIUIMTYJHOE M JeiicTByollee 3HAYCHHE CHJIBL TOKa U
HAMpPSDKEHUS.

Tpaucdopmarop. IIpousBoncTso, mepenada M MOTPEONCHHE SNEKTPUYCCKOH SHEPTHH. DKOJOTMYECKHE DPHCKM HPH MPOMU3BOJACTBE 3JICKTPOIHEPTHH.
KynbTypa HCHONBb30BaHUS NIEKTPOIHEPTHU B TIOBCEIHEBHOH XKU3HU.

TexHHYIECKHE yCTPOUCTBA M IPAKTHIECKOE IPUMEHEHHE: dIEKTPHIECKUIT 3BOHOK, TeHepaTop NMepeMEHHOT0 TOKa, JIMHHUH dJIeKTpoIrepead.

Lemoncmpayuu

VccnenoBanue nmapaMeTpoB KoJIeOaTeIbHON CHCTeMSB! (TIPYKUHHBIA HIIH MaTeMaTHIECKHI MasTHHK).

Habmonenne 3atyxaromumx KoaeOaHui.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIEOAHHUMH.

Habmonenue pezoHanca.

CBOOO/IHEIE 3TIEKTPOMATHUTHBIE KOJIEOAHNs.

OcuiorpaMMbI (3aBHCHMOCTH CHITBI TOKA W HANIPSDKEHUST OT BPEMEHH) TSI DJIEKTPOMAaTrHUTHBIX KOJIEOAHHIA.

Pe3oHaHC IpH OCIIEA0BATEILHOM COSIMHEHHH PE3HCTOpa, KaTyIIKA HHAYKTUBHOCTH U KOH/ICHCATOpA.

Mozenb IMHUU dIeKTpoHepeayun.

Yuenuueckuii sxenepumenm, nabopamophvie pabomvi

HccnenoBanue 3aBHCHMOCTH IEpHO/Ia MaJbIX KoneOaHuii rpy3a Ha HUTU OT JJIMHBI HUTH H MacChl Ipy3a.

VccnenoBanue epeMeHHOT0 TOKa B LIENH U3 TOCIIEI0BATeNbHO COSIMHEHHBIX KOHICHCATOpa, KaTyIIKH H PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbl

MexaHnuecKie BOJHBI, YCIOBHsI pacmnpocTpaHeHus. Ilepmon. CKOpOCTh pacnpoCTpaHEHHs M IJIMHA BOJHBL. llomepedHble W NPOJOJIBHBIC BOJIHEL
WHTepdepeHunst U AupakIysa MEXaHHIECKUX BOJIH.

3ByK. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemMOp 3ByKa.

ONeKTpOMarHUTHBIE BOJHBI. YCIOBHS H3IydYEeHHs JJICKTPOMATHUTHBIX BOIH. B3ammuas opuentamus BektopoB E, B, V B smekTpomMarHuTHOH BOIHE.
CBoliCTBa 2I€KTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, IpeJIoMICHHe, oaIpu3anus, Judpakius, narepdepeHnust. CKOpocTh HIEKTPOMArHUTHBIX BOJIH.

[ITkasa 2MeKTpOMarHUTHBIX BOJH. IIpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyHIMIEL paJUOCBsI3K H TeNeBUICHHS. Paguonokarms.

DJIeKTpOMarHUTHOE 3arpsI3HCHUE OKPY)KAOIIeH CpPembl.

TexHudeckue yCTPOHCTBA M NPAKTUYECKOE MPUMEHEHHE: My3bIKalbHbIe MHCTPYMEHTHI, YIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE M MEIUIMHE, pajap,
pazMONpUEMHHUK, TENEBU30p, aHTEHHA, Tenedon, CBY-mneus.

Jemoncmpayuu

O0pa3zoBaHKe U PacpOCTPaHEHHE MOMEPEYHBIX H IPOJOJIBHBIX BOJIH.

Koe0momeecs Teo Kak HCTOYHHUK 3BYKa.

HabnroneHne oTpaskeHHs U MPEOMIICHHST MEXaHHIECKUX BOJH.

Habmonenne naTepdepeHnnu u udpakiiuy MEXaHHYeCKUX BOJH.

3BYKOBO pe30HAHC.

HabmroneHue cBs31 TPOMKOCTH 3ByKa H BEICOTHI TOHA € aMIUTUTYAON U YaCTOTOH KOIeOaHuUi.

HccnenoBaHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXXCHUE, MIPEIOMIICHUE, NOMApU3anust, IMdpaKiws, HHTep(hepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [Ipsmonuneiinoe pacnpocTpaHeHue cBeTa B 0lHOPOAHOI cpene. JIyu cera. TodyeuHbli HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaKEHHs cBeTa. [locTpoeHne n300pakeHUH B IIIOCKOM 3epKaile.
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Ipenomienne cBera. 3aKOHBI MPENOMIICHHS CBeTa. AGCOMIOTHEII Moka3artenb npenomieHus. [loaHoe BHyTpeHHee oTpaxenue. [IpenenbHslil yroi nomHoro
BHYTPECHHETO OTPasKCHUSL.

Jucnepcus cBera. CioxHbIi cocta Genoro cBera. L{er.

Cobuparomue u pacceuBaromye THH3EL ToHkas ymH3a. DOKyCcHOE PAacCTOSHHE M ONTHYECKas CHIA TOHKOM nuH3EL IlocTpoeHme u300paxkeHHi B
COOUPAIOIINX U PACCEeUBAIOINX JTuH3aX. DopMya TOHKOU JIMH3BL. YBEIHYCHHUE, JaBaeMOoe JIMH30MH.

IMpenensl TPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BosnoBas ontuka. MaTephepernus cBera. KorepeHTHbIe HCTOUHUKH. Y CIIOBHS HAOMIOACHUS MAKCUMYMOB 1 MHHHMYMOB B HHTEP()EPEHIIMOHHOI KapTHHE
OT ABYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Judpakuus csera. [udpaxiuuoHHas pemérka. YcioBue HaONIOJEHHA TIVIaBHBIX MAaKCHMYMOB HPH IIaJCHMM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(QPaKINOHHYIO PEIIETKY.

IMonspuzanus ceera.

TexHudeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHUE: OUKH, JIymna, (hoToamnmapar, IpOEKIMOHHBIH anapaTt, MUKPOCKOII, TEIEeCKOII, BOJIOKOHHAs OITHKA,
J(PaKLUOHHAs PEIIETKA, HOIIPOUL.

Jemoncmpayuu

[psiMosnHeitHOe pacpoCTpaHeHUe, OTPAKEHHE U MpesioMieHue cBeta. OnTHieckrue IprOophL.

IlonHoe BHyTpeHHEE oTpaxkeHHe. MozieNb CBETOBOAA.

HccnenoBanue cBOiCTB H300paskeHHIl B IMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIa.

Hab6nronenue unrepdepeHunn ceera.

Habnronenue audpakimu cBera.

Habmnronenue nucnepcuu cBera.

ITosrydenue crieKTpa ¢ MOMOIIBIO IPU3MBI.

IMomydenue criekTpa ¢ MOMOIIBI0 JU(PPAKIOHHOH PEIIETKN.

HabmnroneHne noysipu3anuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

W3mepenne nokasaress IPEIOMICHHS CTEKIIa.

HccnenoBanue cBOHCTB M300paKeHUI B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pazges 6. OcHOBBI cIeNHATBLHON TEOPUH OTHOCHTEJIBHOCTH

I'paHMIBI IPEMEHHMOCTH KJIACCHYECKOH MeXaHMKH. I10oCTynaThl CIENMaIbHOH TEOPHH OTHOCHUTENBHOCTH: MHBAaPHAHTHOCTH MOXYJS CKOPOCTH CBETa B
BaKyyMe, IPHHIIUI OTHOCHTENFHOCTH DHHIITeHHA.

OTHOCHTEJILHOCTE OZHOBPEMEHHOCTH. 3aMeUICHIE BPEMEHH U COKPAILCHUE [UTHHBL.

DHeprusi 1 UMILYJIbC PENSATUBUCTCKON YaCTHILIBL

CBsI3b MacChl € SHEprUeii 1 UMITYJIbCOM PENSTHBUCTCKON YaCTHIIBI. DHEPTHsl IIOKOSI.

Paznen 7. KpantoBas pusuxa

Tema 1. Dnemenmot K6anmogoii ONMuKU

®otonbl. Dopmyna [Lnanka cBs3u 3HEPrHd (HOTOHA C €r0 YACTOTON. DHEPTHS U UMITYJIHC (HOTOHA.

Otkpeitie U uccienoBanue (oroapdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTodddexra. YpaBHeHue DifHmTeitHa st porodddexra. «KpacHas
rpaHuna» Gporodddekra.

Jasnenue ceera. Onbithl I1. H. Jlebenera.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuveckue ycTpoicTBa U IPaKTHIECKOe IPUMEHeHue: (OTOdIEMEHT, (HOTONATUUK, COTHEUHas 6aTapesi, CBeTOAUO.

Jemoncmpayuu

DoToapheKT Ha yCTaHOBKE ¢ IUHKOBOH IUIACTHHOM.

HccnenoBanne 3ak0HOB BHEITHETO (oTod(erra.

Cseroaunos.

Conneynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiThl Pesepdopaa no paccesHuro o -yactui. [lmanerapHas mozens aroma. IToctynarsl Bopa. M3myuenue u mornouieHue
(hOTOHOB IIpH Mepexo/ie aTOMa ¢ OTHOTO YPOBHS SHEPTUH Ha Apyroil. Bumpl criektpoB. CHeKTp ypoBHEH SHEPTHH aTOMa BOJOPOA.

BounHoBbIe cBolicTBa yacThl. Bomnel e bpoitsa. KopryckysipHO-BOJIHOBO# JTyallu3M.

CIHOHTaHHOE U BBIHY)KICHHOE H3ITy4CHHE.

TexHUYeCKHe YCTPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPANIbHbINA aHaN3 (CIIEKTPOCKOM), JIa3ep, KBAHTOBBII KOMITBIOTED.
Jemoncmpayuu

Mogens onbita Pesepdopna.

OmnpenieneHne JUIMHBL BOIHBI J1a3epa.

HabnroeHne TMHEHYaThIX CIIEKTPOB H3TyYEHHSI.

Jlazep.

Yuenuueckuii sxenepumenm, rabopamophvie pabomoi

Habnronenue TuHEHUaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIepHMEHTBI, JIOKa3bIBAIOIME CIOXKHOCTh CTpOeHUS sapa. OTKpbITHE paanoakTHBHOCTH. OmnbiThl Pesepdopna mo ompeneneHuio cocrasa
panuoakTUBHOTO M3nydeHus. CBolicTBa anbga-, OeTa-, raMMa-U3IydeHus. BiusiHie panoakTHBHOCTH Ha JKHBBIE OpPTaHU3MBL.

OTkpbiTHE POTOHA U HelTpoHa. HykinonHas Mozens sipa [eiizen6epra—liBanenko. 3apsin sapa. MaccoBoe umcio sapa. M3oTomnsl.
Anbda-pacmaz. DNeKTpOHHBIN U HO3UTPOHHBIH OeTa-pacnas. 'aMma-n3mydenue. 3akoH paAloaKTHBHOTO paciaja.

DOHeprus cBsI3U HyKJIOHOB B siape. Slnepusle cuisl. Jledext Maccs! sapa.

Snepusle peakiyu. JleneHne u CHHTE3 szep.

SnepHsrii peaktop. TepmosinepHslii cunTes. IIpoOIeMbl 1 IEPCIEKTHBBI SACPHOH SHEPTETHKH. DKOJIOTHYECKHE aCIIEKThI AICPHOH SHEPTeTHKH.
OneMeHTapHble YacTHIBI. OTKPBITHE TO3UTPOHA.
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Mertozbl HaOTIOACHHS U PETUCTPALINK JIEMEHTAPHBIX YaCTHII.

DyHIaMeHTaIbHbIE B3aUMOJCHCTBHA. EXMHCTBO (r3nuecKkoi KapTHHBI MUpa.

TexHUUYECKHE YCTPOHCTBA N MPAKTUYECKOE IPUMEHEHHE: J03UMETp, KaMepa BHilbcoHa, siepHblil peakTop, aToMHas bomba.
Jemoncmpayuu

CuéTYiK MOHNU3UPYIOLINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomot

HccnenoBanue TpekoB 4acTHI] (10 TOTOBBIM (oTorpadusim).

Pazpnes 8. DiieMeHTbI aCTPOHOMUH H ACTPOGH3UKH

Otanbl pa3BUTHs acTpoHOMuUH. [IpuKiIagHOe H MHPOBO33pEHUECKOE 3HAUEHHUE ACTPOHOMHUH.

Bup 3Bé3nHoro Heba. Co3Beszus, ApKue 3BE3/1bl, INIAHEThI, NX BUAUMOE JABHXCHHE.

ConneyHast cucTeMa.

Comnnrne. ConHedHast akTHBHOCTb. McTounuk sHepruu CoiHIA M 3BE3A. 3BE3ABI, UX OCHOBHBIC XapaKTEPHCTUKH. /lmarpamMma «CHEKTpalbHBIH Kiace —
CBETHMOCTB». 3BE3/BI INIABHOH IIOCIIEOBATENBPHOCTH. 3aBUCHMOCTb «Macca — CBETHMOCTBb» ISl 3BE3J IVIaBHOM IIOCIIENOBaTeNbHOCTH. BHyTpeHHee
cTpoeHue 38€311. COBpeMEeHHbIE NIPEICTaBICHHS O IPOHCXOXKACHUH U dBoMonyy ConHIa U 3BE3/1. DTaIbl )KU3HU 3BE3].

Muteunsiii [Tyts — Hawa ["anakruka. ITonoxenue u nsuxkenue ConHua B ['anakruke. Tunbl ranakTuk. PaguoranakTuky v kBa3apbl. YEpHbIe AbIPBI B AApax
ranakTuK.

Bcenennast. Pacimpenne Beenennoit. 3akon Xa66uma. Pazoeranue ranaktuk. Teopus Bonbiioro B3pbia. PennkroBoe usnydenue.

MacmrrabHast cTpykTypa Beenennoil. MeraranakTuka.

HepeméHHble mpo6aeMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HabmoneHuss HeBOOPYXEHHBIM IVIA30M C HCIOIb30BAaHUEM KOMIBIOTEPHBIX INPUIOKEHHH IS OHPENENICHUs IOJIOKEHHs HEeOECHBIX OOBEKTOB Ha
KOHKpETHYIO 1aTy: OCHOBHbIE co3Be31sl CeBepHOro MOIyLIapust U ApKHe 3BE3IbL.

Habmonenus B teneckon JlyHsl, mianer, Mueuynoro ITytu.

O0o01maroiee NOBTOPeHHe

Ponb u3UKK M aCTPOHOMHHU B YKOHOMHYECKOH, TEXHOIOIMYECKOH, COIMANBHOI U ITHUECKOH cdepax NesTeNbHOCTH YelIOoBeKa, POJIb M MECTO (U3UKH U
aCTPOHOMHUH B COBPEMEHHOH HaydHOH KapTHHE MHpA, POib (HU3MIECKOH TeopuH B (GOPMHUPOBAHHMY NPENCTABICHUH O (QU3MYECKOH KapTHHE MHpA, MECTO
(hu3MIecKoil KapTHHBI MUPa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPHPO/IE.

MexnpeaMeTHbIe CBS3H

W3zyyenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce ocylIeCTBISIETCS C y4ETOM COZEpIKATEIbHBIX MEKIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH,
OHOJIOTHH, XVIMHH, Te0rpauil U TEXHOJIOTHH.

Meoicnpeomemmnvie nousamus, CBI3aHHbIE C U3ydeHHEM METOJOB HAYYHOTO ITO3HAHWS: SIBJICHHE, HAYYHBIH (akT, THIOTe3a, (U3MYecKas BEeNUYHHA, 3aKOH,
TeopHsl, HaOIIOJeHHE, SKCIIEPHMEHT, MOICIMPOBAaHHE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHHe CUCTEMbl YPaBHEHHH, TPUTOHOMETpHYECKHE (YHKILMH: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPMIOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI U UX MPOEKIMU Ha OCH KOOPJUHAT, CIOXKEHHE BEKTOPOB, IPOH3BOHBIE DIEMEHTapHbIX (QYHKLHN, IPH3HAKU NOJO00HS TPEYTOJIbHUKOB,
ompeseNeHne oMU IOCKUX GUryp 1 006béMa Tei.

Buonocus: dnekTpudecKye SBICHUS B KUBOH NpHpOJE, KolebaTebHbIe IBIDKEHNS B JKHBON MPHPOJIE, ONTHYECKUE SBICHUS B JKHBOI NpHpoOJe, NeiicTBre
paguaniy Ha XKUBBIE OPTaHU3MBL.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMIECKasi CTPYKTypa TBEPABIX Tell, MEXaHU3MbI 00pa30BaHUsI KPHCTALIMIECKOH PEIIETKH, CIEeKTPaIbHBINH
aHanus3.

Teoepacpus: MarHUTHBIC TIONTEOCA 3EMIIH, 3aJI€KHM MATHUTHBIX Py, (HOTOCHEMKA 3eMHOI ITOBEPXHOCTH, MPEICKa3aHUE 3EMIICTPSICCHHIA.

Texnonoeus: NHHUU DJEKTpoIlepenad, TeHepaTop IEPEeMEHHOr0 TOKa, JJIEKTPOABUraTeNb, MHAYKIMOHHAS Iedb, pajgap, PaJUONPHEMHHK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neus, NpoeKIMOHHEIN ammapar, BOJIOKOHHAsI ONTHKA, COJTHEYHast GaTapest.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NIPOT'PAMMBI 11O ®U3UKE HA YPOBHE CPEJIHET'O OBILIEI'O OBPA30BAHMUA

OcBoenue yuebHOro mpeamera «®Pu3nka» Ha ypoBHE CpemHEro obmiero o0pazoBanHus (6a30BbIl yPOBEHb) HODKHO 00ECHEUNUTH JAOCTIDKCHHE CIICTYIOMUX
JIMYHOCTHBIX, METAIPEAMETHBIX H IIPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHoro mpeamera «@Pu3mkay NODKHBEI OTPaXKaTh FOTOBHOCTh M CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
cOpMHUPOBAHHOH BHYTPEHHEH MO3MLMUEH JIMYHOCTH, CHCTEMOH LEHHOCTHBIX OPUCHTALM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIHX
TPaJMIMOHHBIM LEHHOCTAM POCCHHCKOrO OOIIECTBA, PACIIMPEHHE >KU3HCHHOTO OIBITa M OIBITA JESATEIBHOCTH B IPOLIECCE PEalM3alii OCHOBHBIX
HalnpapJieHUI BOCIIUTATENbHOH NEsATeNbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa’kIaHCcKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAKAAHCKOH ITO3UIINH 00YJAIOIIErocst KaKk aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOTO 00IIecTBa;

MPUHATUE TPAAUIHUOHHBIX OOIIEUeIOBEUECKIX TyMAHHCTHIECKUX U JEMOKPATHIECKHX IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEITEIBHOCTh B HHTEPECaX IPaXKIaHCKOro OOIECTBA, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OPraHU3aLUHY;
yYMEHHUE B3aUMO/ICIICTBOBATH C COLMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBUM C MX (QYHKLMSAMH U Ha3HAUYCHHUEM;

TOTOBHOCTb K TYMaHUTapHOH H BOJIOHTEPCKON EATEILHOCTH;

2)NaTPHOTHYECKOI0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTD POCCUHCKOI TPaXKIaHCKOH HIEHTUIHOCTH, TaTPHOTH3MA;

LIEHHOCTHOE OTHOLICHHE K TOCYJaPCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSIM POCCUICKHUX YIEHBIX B 00JIaCTH (QM3UKH M TEXHUKHY;

3)AyX0BHO-HPABCTBEHHOI0 BOCTIMTAHUS

cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHSI, 3THUECKOTO MOBE/ICHMS;

CIIOCOOHOCTh OLIEHHBATh CHTYAL[HIO U MPHHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JIeTeNTbHOCTH yYEHOT0;

0CO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHE YCTOHINBOTO OYyIyIIero;

4)3cTeTH4ecKOro BOCIIMTAHUS:

3CTETUYECKOE OTHOIICHHUE K MUY, BKJIIOUYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO (pU3NUECKO HayKe;

5)TpyAOBOro BOCIMTAHUS:

HHTEPEC K Pa3iuyHbIM cdepaM MpodecCHOHATBHON AESITETLHOCTH, B TOM YHCIE CBS3aHHBIM C (DH3UKOH M TEXHHKOW, YMEHHE COBEpIIATH OCO3HAHHBIN
BEIOOp Oyymieii mpoeccuu ¥ PeaIn30BbIBATh COOCTBEHHBIE XKU3HEHHBIE TTaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHIO U caMOOOPa30BaHUIO B 00J1acTH (GU3UKU Ha NPOTSDKEHUN BCEH YKHU3HH;

6)7K0JI0THYECKOT0 BOCTIUTAHUSA:

cOpMHUPOBAHHOCTH FKOJIOTHYECKOI KyJIbTYPbl, OCO3HAHHE ITI00AILHOTO XapaKTepa 3KOJIOrHYeCKUX mpobiiem;

IUIAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUI B OKPYKAIOILEH CpeJie Ha OCHOBE 3HAHMS LIEJICH YCTOHYMBOrO pa3BUTHS YEI0BEYECTBA;

pacIIupeHne OIbITa ACITEIBHOCTH SKOJIOTHUECKOH HAMPaBICHHOCTH HAa OCHOBE MMEIOIIHXCSI 3HAHHUIT 110 (pu3HKe;

7)1 eHHOCTH HAYYHOI'0 IO3HAHHA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MIECKOH HAYKH;

OCO3HaHHE IIEHHOCTU HayJHOH JEesSTENLHOCTH, TOTOBHOCTh B IIPOLECCEe M3YIEHUS (PU3UKH OCYIIECTBIITH NMPOSKTHYIO W UCCIIEOBATENBCKYIO e TeIbHOCTh
HUHIUBHIYalbHO U B TPYIMIIE.

METANPEJMETHBIE PE3YJIbTATbBI

Io3HaBaTe1bHbIE yHHBEPCAIbHBIE YUeOHbIe AeiicTBUS

Ba3oBble Jornueckue neicTBUS:

CaMOCTOSATENBHO (HOPMYIIPOBATh U aKTyaIM3HPOBATh MPOOIEMY, PACCMAaTPHUBAT €€ BCECTOPOHHE;

OIIpeeNATh IeNH IesTeIbHOCTH, 3a1aBaTh IapaMeTPhl U KPUTEPUH UX JOCTIDKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPHBAEMBIX (DH3NUECKUX SIBICHHSX;

Ppa3pabaThIBaTh IUIAH PEIICHUS IPOOJIEMBI ¢ YUETOM aHAIIM3a HMEIOIIUXCSI MATePHAIBHEIX ¥ HeMaTepUaIbHBIX PECYpPCOB;

BHOCHTBH KOPPEKTHBEI B IESITENILHOCTD, OLIEHUBATH COOTBETCTBUE PE3yIbTATOB LETSIM, OLIEHUBATH PUCKHU MOCIIEACTBUH AeSITEIEHOCTH;

KOOPJIMHUPOBATDH H BBIOJHATE PA0OTY B YCIOBHSX PEATBHOTO, BUPTYAILHOTO U KOMOWHHUPOBAHHOTO B3aHMO/ICHCTBUS

Pa3BUBATh KPEaTHBHOE MBIIIUICHHUE TIPU PEIICHUH KH3HEHHBIX IPOOIIEM.

ba3oBble nccieaoBarTe/bCKHe JeiiCTBUA.

BJIaJIeTh HAYYHOU TEPMHUHOIOTHEH, KITIOUEBBIMH ITOHATUSIME H METOJaMH (pU3HIECKOIl HAyKH;

BJIaJICTh HAaBBIKAMHU y4eOHO-HCCIIEIOBATEIBCKOH W IMPOEKTHON AESITENBHOCTH B 00JACTH (DM3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIEHOMY
TIOVICKY METOJIOB PEIICHHs 3314 (pU3HIECKOTO COAEPIKAHNU, TPUMEHEHHUIO PA3JIMIHBIX METOI0B TI03HAHUS;

BJIaJICTh BUJIAMH ASSITEIBHOCTH MO MOMYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH, TIPe0OPa30BaHHUIO H IPUMEHEHHUIO B Pa3INYHbIX yIeOHbBIX CHTYALHsX, B
TOM YHUCJIE IPU CO3JaHUH YYEOHBIX IPOEKTOB B 00J1aCTH (HU3UKH;

BBIBIIATH IPUYMHHO-CIEACTBEHHBIE CBSA3H U aKTyaIU3HPOBATh 3aady, BEIIBHIATh TUIIOTE3y €€ pelIeHns], HAXOJUTh apIyMEHTHI [ 10Ka3aTeIbCTBA CBOMX
YIBEpIKACHHUH, 331aBaTh IapaMeTPhl H KPUTEPUH PELICHHUS;

aHaIN3UPOBATh IMOJTYy4YCHHBIC B XOJAE PELICHUS 3a/ad Pe3yJbTaThl, KPUTUYECKU OLEHUBATH MX JIOCTOBEPHOCTH, NPOTHO3UPOBATH W3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBHUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a]1a4M B 00pPa30BaTENbHOM ACSTEILHOCTH, B TOM YHCIIE IIPH U3yYECHUH (DH3UKH;

JIaBaTh OLEHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPHOOPETEHHBII OIIBIT;

YMeTb IEPEHOCUTD 3HAHUS 1O (HU3HKE B IPAKTUIECKYIO 00IACTh KU3HEAESITEIbHOCTH;

YMeTh HHTETPHPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTel;

BBIZIBUTATh HOBBIE MJIEH, NIPEUIaraTh OPUTHHAIBHBIE TIOIXO/BI H PELICHNUS;

CTaBHTb IPOOJIEMBI U 3aa4H, JOIYCKAIOLIUE aJbTEPHATHBHBIEC PELICHUS].

Pa6ora ¢ nnpopmanmeii:

BJIaJIeTh HABBIKAMH IOIydeHHs HHGpOpMANuH (HH3UIECKOrO COAEPIKAHUS U3 MCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOSATENBHO OCYIIECTBIATH MOUCK, aHAINU3,
CHCTEMATH3alUI0 H HHTEPIPETAIHIO HH()OPMAIIMY PA3IUIHBIX BHIOB U (HOPM IPEACTABICHHS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIIH;
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MCHOJIBb30BaTh CPEACTBA MHPOPMAIIMOHHBIX M KOMMYHHKALOHHBIX TEXHOJIOTHI B PELICHUN KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3alIOHHBIX 3384
¢ coONoIcHHEM TPeOOBaHHI SPrOHOMUKH, TEXHUKH OE30IIaCHOCTH, TUTHEHBI, PeCYpcOCOepeKeH s, IPABOBBIX M ITHYECKUX HOPM, HOPM HH(POPMALIHOHHON
6E30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MIECKOTO COMCPIKAHMS B Pa3IHIHBIX (opMaTax ¢ y4ETOM Ha3HAYCHHS WH(MOPMAINH U EICBOH ayIUTOPHH, BHIOHPas ONTHMATIBHYIO
(hopMy IpeCcTaBIeHNs U BU3YaIH3aIliH.

KoMMyHHKaTHBHbIE yHHBepcaJlbHbIe yUeOHbIe AeiicTBUS:

OCYIIECTBIATH OOLIEHNE Ha YpOKax (ZH3UKH H BO BHE-YPOUHOH AESITEILHOCTH;

PacIo3HaBaTh NPEANOCHIUIKH KOHGIINKTHBIX CUTYaIUil U CMAT9aTh KOHQINKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHMMATh M HCIOJIb30BaTh IPEHMMYIECTBA KOMAHIHOH 1 HHAUBUYaIbHON PabOThI;

BbIOMpATh TEMATHKY U METOJIbl COBMECTHBIX ACHCTBUN C y4ETOM OOIIMX MHTEPECOB U BO3MOXHOCTEH KaXK/I0I0 YWIEHA KOJJIEKTUBA;

NPUHUMATh I COBMECTHOH JeSTeNbHOCTH, OPTaHW30BHIBATH M KOOPAMHUPOBATH NEHCTBHS IO €€ NOCTIDKEHMIO: COCTaBIIATh IUIaH JeHCTBHH,
pacIpenensaTs poiiH ¢ yI€TOM MHEHHUH y4aCTHUKOB, 00CYKAaTh pe3yIbTaThl COBMECTHOU pabOTEI;

OLICHUBATh KAYECTBO CBOETO BKJIaJa U Ka)KIOT0 yJaCTHHKA KOMAH/BI B OO pe3yabTaT O pa3paOOTaHHEIM KPUTEPHSIM;

Hpe/yIaraTh HOBbIE IPOCKTHI, OLEHUBATh UJICH C TIO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIAT MO3UTUBHOE CTPATErMYECKOE MOBEICHHUE B PA3IIMUHBIX CHUTYALUSX, POSIBISATH TBOPYECTBO M BOOOPAXKEHUE, ObITh NHULMATHBHBIM.

PerynasiTuBHBIe yHHBEPCAJIbHbIE YUeGHbIe JeiicTBHS

CaMoopraHu3anms:

CaMOCTOSITENIFHO OCYIIECTBIATH HO3HABATENBHYIO ASITEIBHOCTh B 00JACTH (DM3HKM U aCTPOHOMMY, BBIABIITH IPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIHO COCTAaBIMITh IUIAH PEIICHHs PAacu€THBIX M KaueCTBEHHBIX 3ajad, IUIAH BBINONHEHHS NPAaKTHYECKOH paboThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIHsM;

PacCIIUPSTH paMKH y4e0OHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHI;

JleTIaTh OCO3HAHHBIH BEIOOD, apryMEHTHPOBATE €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 33 PELICHHE;

OLICHUBATD NIPUOOPETEHHBII OIIBIT;

croco0cTBOBaTh (POPMUPOBAHHIO U MPOSIBIICHHIO SPYAULIUH B 00J1aCTH (PU3HKH, TIOCTOSIHHO MOBBIIIATE CBOH 00pa30BaTeNIbHBII U KYIbTYPHBIH yPOBEHb.
CaMOKOHTPO/Ib, IMOIIMOHAILHBI HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTUBHI B 1€ATEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YNIBTATOB LIEIIIM;

BJIaJICTh HABBIKAMU [IO3HABATE/IBHOM PEUICKCHH KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBUIT 1 MBICIUTEIBHBIX MPOLIECCOB, UX PE3y/IbTATOB U OCHOBAHMIA;
UCHOJIb30BaTh NPUEMBI PeIICKCHH 1T OLICHKU CUTYaLlHH, BEIOOPA BEPHOTO PELICHUS;

YMEThb OLICHUBATH PUCKHU U CBOEBPEMEHHO NPUHIMATH PEIICHHS 110 UX CHIDKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAIN3e Pe3yIbTaToB NEsSTEILHOCTH;

NIPUHUMATH ce0sl, TOHUMas CBOM HEOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'yMEHTHI JPYTUX [IPU aHAU3€e Pe3yIbTaToB JIesSTeIbHOCTHU;

IPU3HABATh CBOE MIPABO U IPABO APYTUX HA OMIMOKH.

B mpomecce HOCTHXEHHS JTHYHOCTHBIX PE3ylbTaTOB OCBOSHHUs MPOrpaMMBI IO (H3UKE U ypOBHS CpefHero obuiero oo6pa3oBaHUs y 0O0ydaroMIUXCS
COBEPIIEHCTBYETCS YMOLHOHANBHBIA HHTEIUIEKT, IPEIIoIaralomui copMHpOBaHHOCTS:

CaMOCO3HAHM, BKITIOYAOIIETO CIIOCOOHOCTh ITOHHMATh CBOE SMOLMOHAIBHOE COCTOSIHHE, BUIETh HAIPABICHUS Pa3BUTHS COOCTBEHHOH YMOLMOHAIBHOM
cepsl, OBITE YBepEHHBIM B cebe;

CaMOpETy/IUPOBAaHHs, BKIIOYAIONIEr0 CaMOKOHTPOIb, YMEHHE NpPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEICHHE, CIOCOOHOCTb aJaNTHPOBAaThCA K
9MOIHOHAIBHBIM H3MEHEHHSAM U HPOSIBIATH THOKOCTB, OBITH OTKPLITHIM HOBOMY;

BHYTpEHHEH MOTHBAIHY, BKIIOYAIONIEH cTpeMIleHHe K JOCTIKEHUIO IeJH U yCIeXy, ONTUMU3M, HHULIUATUBHOCTb, yMEHUE JeHCTBOBATh HCXOMAS U3 CBOUX
BO3MOXKHOCTEH;

9MIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh NMOHMMATh IMOIMOHAIBEHOE COCTOSHUE IPYTHX, YYUTHIBATh €r0 NPU OCYIIECTBICHHH OOLIEHHMS, CIIOCOOHOCTh K
COYYBCTBHIO H COIIEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIOMIUX CIIOCOOHOCTb BBICTPAaHBaTh OTHOIIEHUS C IPYTMMM JIOABMH, 3a00TUTHCS, NPOSBIATH HHTEPEC M pasperiaThb
KOH(JIMKTBI.

NPEIMETHBIE PE3YJIbTATHI

K koHiy oOy4enust B 10 Ki1acce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTh CHOPMUPOBAHHOCTH y O0YUYAFOIIMXCS YMEHHMH:
JIEMOHCTPHPOBATh Ha HMPHMeEpax Pojib U MecTO (GU3HKU B (OPMHPOBAHHU COBPEMEHHOH HayJHON KapTHUHBI MUpA, B Pa3BUTUH COBPEMEHHOH TEXHHKH U
TEXHOJIOTHH, B MPAaKTUUECKON AEATEIbHOCTH JIOAEH;

YUYHUTHIBATh PAHMIBI IPUMEHEHHS U3YYCHHBIX (DM3MUECKUX MOJENeH: MaTepHanbHasl TOUKA, HHepIUaIbHas cucTeMa OTcuETa, abCONIOTHO TBEPIOE TENO,
HJICaBHbIN ra3, MOZCIH CTPOCHUS Ta30B, )KUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIH AICKTPUUECKHHN 3apsil IPU pPEIleHUN QU3MYECKHUX 3a1ad;

pacrio3HaBaTh (hU3HUECKUE SBICHUS (IPOLECCH) M OOBSACHITH UX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJSIPHO-KHHETHUYECKOH TEOPHU CTPOCHUSI BEIIECTBA
U DJIeKTPOJMHAMHKU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IMPSMOIMHEHHOe IBIKEHHE, CBOOOIHOE IaJeHUE Tel, IBIDKEHHE IO OKPYKHOCTU, MHEpIIHS,
B3aumozeiicteue ten, nuddysus, OpoyHOBCKOE JIBMKEHHE, CTPOCHHE KUAKOCTEH M TBEPABIX TEN, N3MEHEHHE 00BbEMA TeJ MPH HArPEeBaHUU (OXJIAXKICHUH),
TEIIOBOE PAaBHOBECHE, HCIApPEHHE, KOHAEHCALWs, IUIABICHHE, KPUCTAUIM3aluUs, KUIEHUE, BIAKHOCTb BO34yXa, IIOBBHIIICHHE JAaBICHUS Ta3a IPH €ro
HarpeBaHUM B 3aKPBITOM COCYIIE, CBS3b MEXY ITapaMeTpaMH COCTOSHHS I'aza B H30IPOIIeccax, dJIeKTPH3ALKs TeJl, B3aHMOJICHCTBHE 3apsi/iOB;

OITMCBHIBATH MEXaHUYECKOE IBIDKCHHE, HCIOJb3ysl (U3MUYECKHe BEIMYMHBI: KOOpJAMHATA, MyTh, NEpEeMEIleHe, CKOPOCTh, YCKOPeHHe, Macca Teja, CHIa,
UMITyJIbC TENa, KHHETUYECKAs SHEPTHs, MOTCHINANbHAs SHEPTHs, MEXaHH4YecKas paboTa, MEXaHNUECKask MOIHOCTb; TIPU ONMHCAHWH NPABHIIBHO TPAKTOBATh
(u3uUecknii CMBICT HCIIONb3yeMBIX BEIMYHH, HX OOO3HAYEHMS M COWHMIIBI, HAXOMUTh (HOPMYIBI, CBA3BIBAIOIIME NAHHYIO (PU3HUECKYIO BEIUYUHY C
JIPYTUMU BETHIHHAMHE;

OINCHIBATH H3YYCHHBIE TEIIOBHIE CBOWCTBA TEN U TEILUIOBBIC SIBICHHS, HCIONb3ys (PU3MUYECKHE BEIUYHHBI: JABICHHE Ia3a, TEMIEpaTypa, CPemHsI
KHHETHYECKask SHEPTUsl XaOTHUECKOTO ABMKEHHUS MOJIEKYJ, CPEJHEKBAAPaTHIHas CKOPOCTh MOJICKYJI, KOJMYECTBO TEILIOTHI, BHYTPEHHS SHEprus, pabora
rasa, K0O3(Q(QUIUEHT MOJIE3HOro JICHCTBHUS TEIUIOBOTO JABUIATEls; MPH ONMMCAHUM NPABHIBHO TPAKTOBATh (DH3MYECKUH CMBICT MCTIONB3YEMbIX BEITHYUH, UX
0003Ha4YCHHS U CIMHUIIBI, HAXOIUTH (QOPMYIIbI, CBA3BIBAIOIINE TAHHYIO (DH3HYECKYIO BEIUUHMHY C IPYTHMHU BEIMYHHAM;
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OIMCHIBATh U3Y4YCHHBIC JICKTPHYECKHE CBOICTBA BELIECTBA M 3JIEKTPHYECKHE SIBICHHS (TIPOLECCHI), HCTIONB3Ys (U3MUECKHE BEIMYUHBI: ICKTPUYCCKHUIt
3apsi, IEKTPHYECKOE TMOJIe, HANPSHKEHHOCTH MOJs, MOTEHLMAN, PasHOCTh IOTCHLHMAJIOB; MPH ONHMCAHUM NPaBMIIBHO TPAKTOBATh (PU3MUECKHIl CMBICT
UCHOJIb3yEMbIX BETHYNH, UX 0003HAUCHHS U CIMHULIBI, YKa3bIBATh (POPMyYIIbI, CBA3BIBAOIINE AAHHYIO (PM3MUECKYIO BEIHYHUHY C JPYTHMHU BEINUYHHAMM;
QHAIM3UPOBaTh (DM3MYECKUE MPOLECCH W SIBICHHS, HCIONB3Ys (DM3MYECKHE 3aKOHbI M MPHHLMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3axonsr
HproTOHA, 3aKOH COXPAHEHMS] MEXaHHYECKOH SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHLUI CYHNEPIO3ULIH CHJI, IPHHIIT PABHOIPABHS HHEP LIMAIBHBIX
CHCTEM OTCYETa, MOJIEKYISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHMS BEIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEIHEH KHHETHYECKON SHEPTHH TEIIOBOTO ABHKCHHUS
MOJIEKYJI C aDCOIIOTHOH TeMIepaTypoii, IepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHs 3JIEKTPHYECKOro 3apsia, 3akoH KyloHa, Ipy 3TOM pasnuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MATEMAaTHYECKOE BBIPAYKEHNE U YCIOBUS (TPAHHULIBI, 00JIACTH) HPUMEHHMOCTH;

OOBSICHATh OCHOBHBIC IPUHLMIBI JEHCTBHSA MaIlMH, NMPUOOPOB M TEXHHYECKUX YCTPOMCTB; pa3iMyaTh YCIOBHS HMX OE30IIACHOTO MCIIONB30BaHHSA B
[IOBCEIHEBHOMN XKH3HMU;

BBITIOJIHATE SKCIICPUMEHTBI 110 HCCICIOBAHUIO (DM3MYECKUX SIBICHHN M IIPOLIECCOB C HCIIONB30BAaHMEM MPSIMBIX W KOCBEHHBIX HM3MEPEHHUi, NPH ITOM
(hopmynupoBaTs HpobieMy/3aaady W THIOTE3y y4eOHOro SKCIEPHMEHTa, COOMpaTh YCTAHOBKY W3 HPEIOKEHHOrO 00OpYIOBaHHS, HPOBOIAUTH OIBIT U
(hopMyITHPOBATh BBIBOJIBI;

OCYILECTBIIATh NMPSAMBIC 1 KOCBEHHBIC M3MEPEHHS (PM3UUCCKUX BEIIMYHH, TIPU 3TOM BBIOMPATh ONTHMAIIbHBIN CII0COO N3MEPEHHs U HCIIOIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUil;

HCCIIEZOBATh 3aBUCHMOCTH MEKIY (H3HYECKMMH BEIMYHHAMH C HCIIOJB30BAHHEM MPSMBIX H3MEPEHHH, NPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(hUKCHPOBATH PE3yIbTATHI IONYICHHON 3aBUCHMOCTH (DH3HYECKUX BETMUYHH B BHAE TaOIHI U IpadMKOB, AeTaTh BBIBObI 110 PE3YJIbTATAM HCCIICAOBAHMS;
cobIroIaTh mpaBuia Ge30MacHOro TPyAa HPH IPOBEICHUH HCCIICIOBAaHUI B paMKaX y4eOHOrO SKCIEPHMEHTa, y4eOHO-HCCIIeOBATENbCKON 1 IPOSKTHOM
JIEATEIBHOCTH C UCIIOIb30BaHUEM H3MEPHTEIBHBIX YCTPOHCTB U 1aO0PaTOPHOTO 000PYAOBaHHS;

pewath pacuéTHbIC 3a1a4M C SIBHO 3aJAHHOH (DM3MYECKOI MOJEIbIO, UCIONb3Ys (PU3MUECKHE 3aKOHBI U MPHHIHIIBI, HA OCHOBE aHAN3a YCJIOBHS 33Jadud
BBIOMPATh (PU3MUECKYIO MOJIENb, BBIICIATH (PU3MUCCKHME BEIMYMHBI U (HOPMYIbI, HEOOXOAMMBIC Ul ©€ PEIICHHS, HPOBOAUTH PacyéThl U OLICHHBAThH
PeanbHOCTh MOJIYYEHHOTO 3HAYCHHS (DH3MUECKON BEINYHHBL;

penIaTh KaueCTBEHHBIE 3a/ladl: BBICTPAUBATh JIOTHUECKH HEIIPOTHBOPEUHBYIO IIEIIOYKY PACCYKACHUH C ONOPOH Ha U3ydEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(u3HyecKue sIBICHNS,

HCIOB30BaTh IPU PEIICHHH YYeOHBIX 3a/a4 COBPEMEHHBbIC HH(OPMALMOHHBIC TEXHOJIOTHH [UIs IIOMCKA, CTPYKTYPUPOBAHHMS, HHTEPHPETALUH H
HPEICTABICHUs Y4eOHOH M Hay4HO-NOMYJSIPHOH HH(OPMAUUM, MOMy4EHHOH M3 pa3iIMYHBIX HCTOYHHKOB, KPHTHYECKH aHAIM3UPOBAThH IOJIyYaeMYIO
uHOOPMALHIO;

HPUBOAKUTH NPHMEpPBI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PAa3BUTUE HAyKH, OOBSICHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHHUKH ¥ TEXHOJIOTHIA;

HCTIONB30BaTh TCOPETHIECKNE 3HAHNS 10 (PU3KKE B OBCEIHEBHON JKH3HH I 0OecriedeH s 0€30I1acHOCTH IPH O0OPAILCHUH C IPHOOPAMH U TEXHHYECKIMH
YCTpOICTBaMH, IJISI COXPAHEHHS 3[0POBbSI ¥ COOJIIOICHHST HOPM SKOJIOTHYECKOT0 IOBEICHHUS B OKPYKaIOIIeH cpene;

paboTaTh B TIpyNIE C BBIIOJHCHHEM PA3JIMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh PabOTy TPYIIBI, PALMOHAIBHO PACIPEACIATh OOS3aHHOCTH U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHTYAlUsX, aJeKBaTHO OLICHHBATh BKJIAJ Ka)KJOrO U3 YYaCTHHUKOB TPYIIIbI B PEIICHHE paccMaTpUBaeMOit
po0IeMbl.

K xoHIy o6ydenus B 11 ki1acce npeaMeTHBIE pe3yiIbTaThl Ha 6a30BOM YPOBHE JOJDKHEI OTPaXaTh ¢()OPMHUPOBAHHOCTE Y 00YJArOIINXCST YMEHUH:
JIEMOHCTPHPOBATH Ha IPUMEpax poib ¥ MecTo (GH3MKHM B (GOPMHUPOBAaHUHM COBPEMEHHOH HaydHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHON TEXHHKU W
TEXHOJIOTHH, B TIPAKTHIECKOI IS TEIbHOCTH JIFO/IeH, IIEIOCTHOCTD M €AMHCTBO (PH3NYECKON KapTHHBI MUPa;

YYUTBIBATh TPAHMIIBI IPUMECHEHUS U3yUYCHHBIX (PU3MUECKUX MOAENeil: TOYCUHBIil HIEKTPHYECKUI 3apsiy, JIyd CBETa, TOYCUHBI HCTOYHHK CBETa, sCpHAs
MO/IeNb aTOMa, HyKJIOHHAsi MOJIE/Ib aTOMHOTO si/[pa TP pelieHHn HH3UYECKUX 3a/1a4;

pacro3HaBaTh ()U3MYECKHE SBICHHS (TPOLECCHI) M OOBSACHATH MX HAa OCHOBE 3aKOHOB O3JICKTPOAMHAMUKM M KBAHTOBOH (PUBMKM: 3IIEKTpUUEcKas
MIPOBOJMMOCTB, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHCTBHSI TOKA, B3aMMOJCHCTBHME MAarHHTOB, JJICKTPOMArHWTHAs WHIYKIWS, JCHCTBHE
MAarHuTHOTO MOJIsSI Ha TPOBOJAHMK C TOKOM M JBUKYLIMHCS 3apsji, JICKTPOMAarHUTHBIC KOJEGAaHWS M BOJHBI, NMPAMOJIMHEIHOE pacrpoCTpaHEHHE CBETa,
OTpakeHHe, NpeoMIIeHNe, HHTepdepeHnus, TudpaKuust ¥ HOJSIPH3aUs CBETa, THUCTIepCHs cBeTa, (PoToueKTpruuecKii ¢ ekt (pororddekt), cBeToBOE
JIaBJICHNE, BOSHUKHOBCHHE JIMHEIYaTOr0 CIEKTPa aTOMa BOAOPOAA, €CTECTBEHHAS U HCKYCCTBEHHAs PaJIOaKTHBHOCTS;

OIMCHIBATh H3YYCHHBIC CBOWCTBA BEHIECTBA (JICKTPHYCCKHE, MATHHTHBIC, ONTHYECKUE, BJICKTPUYECKYIO MPOBOAMMOCTh pA3IMYHBIX Cpel) H
JNIEKTPOMATHUTHBIC SBICHUS (TIPOLECCHI), MCHONB3Yys (M3MYECKUE BEIMYMHBI: DICKTPHYECKHH 3apsj, CHJIA TOKa, JJIEKTPHUYECKOE HAIpPSKCHHUE,
SNIEKTPUYECKOE CONPOTHBIICHHE, PA3HOCTh IOTEHIMANIOB, JEKTPOJBIKYIIAs ChiIa, paboTa TOKA, WHIYKIMS MAarHMTHOTO MOJNS, chia Ammepa, cuia
Jlopenna, HHAYKTUBHOCT KATYIIKH, YHEPTHUs dJIEKTPHIECKOr0 M MAarHUTHOTO IOJICH, MepHoJ] U JacToTa KojeOaHMil B KoiebaTenbHOM KOHTYpe, 3apsi U
CHJIa TOKa B IIPOI[ECCE€ FAPMOHMYECKUX JJIEKTPOMArHHTHBIX KoJIeOaHWi, (OKyCHOE pacCTOSHHE W ONTHYECKas CHia JIMH3BIL, IIPH ONHCAHWU IIPABHIEHO
TPaKTOBaTh (YU3MUECKHI CMBICH HCIONB3YEMBIX BEIMYHH, MX OOO3HAUCHMS M €IMHMIIBI, YKa3bIBaTh (HOPMYIIbI, CBS3BIBAIOIINE NAHHYIO (U3MYECKYIO
BEIINYHMHY C APYTHMH BEIMYHHAMHE;

OIKCHIBATh N3YYCHHBIEC KBAHTOBBIC SBICHUS U MPOLECCHI, HCMONIb3Ys (PU3NUCCKHIE BEMIHHBL: CKOPOCTh HIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI U 4acTOTa
CBETa, SHEPTHsl U MMITYIIbC (DOTOHA, IEPHOJ MONypaclaia, SHEPIUs CBSI3M aTOMHBIX siiep, NMPH OMMCAHWH NPABHJIBHO TPAKTOBAaTh (DH3UYECKUH CMBICI
MCHOIB3yeMbIX BEIIMYHH, X 0DO3HAYCHHUSI M SIUHHIBI, yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOLINE MaHHYIO (DU3HUYECKYIO BEIMYHHY C JPYTUMH BEIMYHHAMH,
BBIYHCIIATH 3HAYEHNE (PH3UYECKON BEJTNYHHBI;

aQHAIM3UPOBaTh (DH3MYECKUE MPOLECCHl M SBICHUS, HCIONIb3Ys (U3MYCCKHE 3aKOHBI M HPHUHIMIBL 3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U
[apauIeIbHOTO COSIMHEHNS TPOBOAHUKOB, 3aK0H JKoyis—JIeHna, 3aK0H 31eKTPOMarHUTHON MHAYKINH, 3aKOH IPSIMOJIMHEHHOTO PaCIpOCTPAHCHHS CBETA,
3aKOHBI OTP@)KGHUs CBETA, 3aKOHBI IPEIOMIICHHS CBETa, ypaBHEHHE DHHIITeHHa st HoTod((eKTa, 3aKOH COXPAHEHHS SHEPIHH, 3aKOH COXPAaHCHHS
UMITyJIbCa, 3aKOH COXPAHEHHs 3JIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHUsI MacCOBOTO YHCIIa, MOCTYIaThl bopa, 3aK0H paJMoakTHBHOTO pacmaja, MpH 3TOM
pa3nMyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE BHIPAXKEHUE M YCIIOBHS (IPaHUIIBL, 00JIaCTH) TPUMEHUMOCTH;

OIIpE/IeNsITh HAMpPaBJICHHEe BEKTOPa HHAYKIIMH MAarHUTHOTO TOJIS [IPOBOAHMKA C TOKOM, CHIIBI AMriepa u cuitbl JlopeHna;

CTPOUTBH U OMHUCHIBATH N300paXKEHHE, CO31aBAEMOE IIOCKIM 3€pPKAJIOM, TOHKO# JIMH30H;

BBITIOJIHATE SKCIICPUMEHTHI II0 HCCICAOBAHUIO (DH3HMYECKUX SIBICHHI M NPOLECCOB C HCIONB30BAHHEM MPSMBIX M KOCBEHHBIX M3MEPEHHil: IPU 3TOM
dopmynrpoBaTh npobiIeMy/3aady U THIIOTE3Y Y4eOHOTrO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 00OpPYIOBAaHUS, MPOBOJUTH OMNBIT U
(hopMyITHPOBATH BBIBOIBI;

OCYILECTBIIATh NMPSAMBIC 1 KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BEINYHH, TIPH 3TOM BBIOMPATh ONTUMAIIBHBIH CIOCO0 M3MEPEHNUS U UCIIOIb30BaTh H3BECTHBIC
METO/IbI OLICHKH NOTPELIHOCTEH H3MEpPEHHIT;

HCCIICZOBATh 3aBHCHMOCTH (DM3MYECKHX BEIMYMH C HCIONB30BAaHHEM IPSMBIX W3MEPEHHH: IIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBAThH
Ppe3yJsIbTaThl IOTYyICHHON 3aBUCUMOCTH (DM3NYECKUX BEIWYHH B BU/E TaOIUL U rpauKOB, IEIaTh BEIBOABI [0 PE3y/IbTaTaM HCCICAOBAHMS;

coburoIaTh mpaBuia Ge30acHOTO TPyAa HPH IPOBEICHUM HCCICIOBAHHUI B paMKaxX y4eOHOro SKCIEPHMEHTA, y4eOHO-HCCIeN0BATENbCKON U IIPOCKTHOM
JIEATEIBHOCTH C HCIIOIB30BaHHEM H3MEPHUTENIBHBIX YCTPOHCTB 1 1a60paToOpHOro 000pyI0BAHNS;
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pemarth pacuéTHbIC 3a1auM C SBHO 3aJ@HHOH (DM3MYECKO MOJIEINBIO, UCTIONb3Ys (pU3MUECKHE 3aKOHBI M MPHHIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 337aud
BBIOMPATh (DPU3HUECKYIO MOJEINb, BBIICIATh (PU3MUECKHME BEIMYMHBI M (OPMYIbI, HEOOXOMUMBIC Ul € pEIICHHs, MPOBOAUTH Pacuérbl M OLCHUBATh
peabHOCTb MOYYEHHOTO 3Ha4YeHHs (PH3UUECKON BEINUHHEL;

pelath Ka4eCTBEHHbIC 3a1a4l: BHICTPAUBATh JIOTHIECKH HEIPOTHBOPEYHBYIO LICTIOYKY PACCYXKACHHUH C OMOPOH Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(u3HyecKue sIBICHNS,

HCIHONB30BaTh MPH PEIICHHH YYeOHBIX 3a1ad COBPEMCHHBIC HH(OPMAILMOHHBIC TEXHOJIOTHH [ IIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUUM H
IPEICTABICHUs Y4eOHOW M Hay4HO-IOMYJIIPHOH HMH(OPMAlUUM, MOJy4EHHOH M3 Pa3NUYHBIX HUCTOYHHKOB, KPUTHYECKHM aHAIH3HUPOBATh IOIYy4aeMYIO
HHOOPMALHIO;

OOBSICHATH NPUHLMUIBI ACHCTBHS MAIIMH, IPUOOPOB M TEXHMYECKHX YCTPOWCTB, Pa3inyarh YCJIOBHSA MX OE30MACHOTO HCHOJIb30BAHMS B IOBCEIHEBHOM
KU3HU;

[PHBOKUTH IPUMEPBI BKJIAa POCCHIICKHX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKHU, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHHUKH ¥ TEXHOJIOTHIA;

HCIIONB30BAaTh TEOPETHIECKUE 3HAHHS 0 (PU3KKE B MOBCEIHEBHOU JKH3HH s 0OecredeHns1 6e30MacHOCTH NpH OOPAIeHHH ¢ IPHOOPaMH U TEX HHUECKUMHU
YCTPOICTBaMH, Il COXPAHEHHUS 30POBbs U COOIIIOACHHSI HOPM SKOJIOTMYECKOro MOBEICHHS B OKPYXKAIOLIeH cpee;

paboTaTh B TIpyNIE C BBIIOJHCHHEM Pa3JIMYHBIX COLMANBHBIX POJICH, IUIAHHPOBaTh PabOTy TPYIIBI, PALUOHAIBHO PACHPEACIIATh OOA3aHHOCTH M
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX CHTYAlMsX, aJeKBaTHO OLCHMBATh BKJIAJ KaKJOTO W3 YYaCTHHKOB TPYIIIBI B PEIICHHE PAacCMATPHBAEMOit
POOIIEMEL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounuecTBo yacos
N HanmeHoBaHue pPa3/IesioB U TeEM NPOrPpaMMbI JaeiTponnbic (wpposLIe)
i pa3n porp Beero KonTpoabHbie IpakTuyeckue 0Bpa3oBATEBHBIE pecypehI
pa6oTsI padoTsI
Paznen 1.0U3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUSI
Bubmorexa [IOK
1.1 dusmKa 1 METOBI HAYYHOTO MO3HAHHS 2 https://m.edsoo.ru/7f41bF72
Hroro o paszneny 2
Paznen 2.MEXAHUKA
Bubmorexa [IOK
21 Kunearuka > https://m.edso0.ru/7f41bf72
Bubmmorexa IIOK
22 ‘ Auanica ! ‘ https://m.edso0.ru/7f41bf72
Bubnmorexa IIOK
2. 1 1
3 ‘ 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 ‘ https://m.eds0o.ru/7f41bf72
HUroro no pazaeny 18
Pa3nen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOANHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOpUN 9 1 Bubmorexa LIOK
' cHo OICKyIApHO N COKOH Teop https://m.edsoo.ru/7f41bf72
Bubmorexa [IOK
82 OchoBbI TepMOTHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
Bubmroreka [JOK
. A . D
3.3 rperaTHble COCTOSIHUS BellecTBa. Da3oBbIe MEPEXobl 5 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Pa3znen 4.9JIEKTPOIMHAMUKA
Bubmroreka [JOK
41 1 1
DueKTpocTatika 0 https://m.edsoo.ru/7f41bf72
. . Bubmmorexa [IOK
4.2 TlocTosiHHBIN 3neKTprYecKuii TOK. TOKM B pa3In4HBIX Cpeax 12 1 https://m.eds0o.ru/7f41bf72
Hroro no pazzneny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
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11 KJIACC

KosmmyecTBo yacoB

Ne HaumeHnoBaHHe pa3e/ioB M TeM JnexTpoHHbIe (LU(pOBBIE)
n/m MPOrpaMMbl Bcero Koutpoasasie ipaxTiyeckue oOpa3oBaTeJIbHbIE PeCypChI
padoTsl pa6oTsI
Pa3nen 1.29JIEKTPOJJUHAMUKA
11 MarnuTtHoe nose. JIeKTpOMarHuTHas 11 1 3 Bubmorexa LIOK
) HHIYKLHS https://m.edsoo.ru/7f41c97c
Hroro o pazneny 11
Pasnen 2.KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKHe U 3JIEeKTPOMarHUTHbIE 9 1 Bbubmorexa IIOK
) KoseOaHus https://m.edsoo.ru/7f41c97c
Bubmmoreka IIOK
2.2 MexaHn4ecKHe U 3JIEKTPOMArHUTHbIE BOJIHBI 5 1 hitps://m.eds00.ru/7f41c97¢
Bubimoreka IIOK
2.3 Onmika 10 8 https://m.edso00.ru/7f41c97c
Hroro no pazneny 24
Pasznen 3.0CHOBBI CHELIMAJILHOM TEOPUA OTHOCHUTEJBbHOCTH
31 OCHOBBI CIICIIHATILHON TEOPUH 4 1 Bubnuoreka [JOK
) OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pasaeny 4
Pa3znen 4 KBAHTOBASI ®PU3UKA
. Bubimoreka IIOK
41 DJIeMEeHTbI KBAHTOBOI ONTHKH 6 hitps://m.eds00.ru/7f41c97c
bubmuoreka I[JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
43 ATomroe 1po S https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Pa3zpen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHN
Bubimoreka ITOK
51 DJIeMeHTBI aCTPOHOMHUH H aCTPO(YU3HKH 7 1 hitps://m.eds00.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6.0BOBLIAIOLIEE IOBTOPEHUE
bubmuoreka IJOK
6.1 Obobmaromee nosTopere 4 https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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ITOYPOYHOE IIJTAHUPOBAHUE

10 KITIACC
KonnyectBo yacos
Ne Tema vpoka Jara DJIeKTpOHHbIEe HU(POBBIE
n/n M Bcero Konrposmere HpaxTiaecine H3YyYeHHsl o0pa3oBaTe/ibHbIE PecypChl
padoThI paboThI
1 ®dusnka — Hayka o nmpupoje. Hayunsle MeTopl NO3HaHUSA 1 Bubmnoreka [JOK
OKPYKaIOIIEro Mupa https://m.edsoo.ru/ff0c32e2
2 Ponp u MecTo pusnku B popMHPOBaHHN COBPEMEHHOH HAyTHOH 1 Brn6mmorexa IIOK
KapTHHBI MUpA, B TPAaKTHIECKOH e TeIbHOCTH JIF0IeH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe apmwkeHne. OTHOCUTEIBHOCTh MEXaHHUUECKOTO 1 Bubmnoreka [JOK
JBIKeHws. [lepeMenienne, CKopocTb, yCKOpEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMepHOE NPSIMOJIMHEHHOE BIKEHHE 1 bubmiorexa [IOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSMOINHEHHOE IBIDKECHHE 1 bubmiorexa [IOK
yerop P A https://m.edsoo.ru/ff0c372e
Bbubaunoreka [IOK
6 CBo0oiHOE TaficHue. Y CKOpeHHEe CBOOOHOTO MaJICHUS 1 https://m.edso0.ru/ffoc39cc
Kpuonuneitnoe npuxenue. J[BukeHre MaTepuatbHON TOUKH 11O Bubmorexa LIOK
7 1 .
OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipuniun otHocuTensHOCTH ['anunes. VHepiyanbHble CUCTEMBI 1 Bubmmorexa IJOK
orcyera. [lepBsiit 3akon HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipuniun cynepnosunun cui. Bropoit 3akoH 1 Bubmorexa LIOK
Hbl0TOHA 17Tl MATEpHATIBHOMN TOUKH https://m.edsoo.ru/ff0c3be8
. Bbubaunoreka [IOK
10 Tpetuit 3axoH HploTOHA [111 MaTepUalIbHBIX TOYEK 1 https://m.edsoo.ru/ff0c3bes
11 3akoH BceMupHOTro taroteHus. Cuna tsoxectu. [lepBas 1 bubnunotexa [IOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubaunoreka [IOK
12 Cua ynpyrocti. 3akon ['yka. Bec Tena 1 https://m.edsoo.ru/ff0c3e18
Cuna tperus. Koapdumuent tpenus. Cuna COnpoTUBICHHS TIPH Bubmorexa LIOK
13 1 .
JIBI)KCHHH Tella B )KUJIKOCTH HJIM rase https://m.edsoo.ru/ff0c3f76
o | Dormaremneessrmens emems hconemo 1 Buorea 0K
P ’ ' https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tena
s | e o, e .| B 10K
ya bl P yaped. https://m.edsoo.ru/ff0c43d6
JBHYKCHUE
T T S — ! BuGorera LIOK
p - 1e0P https://m.edso0.ru/ff0c4502
9HEPrHU
17 [lorenunanpHas sueprus. [loTeHIanbHASA HEPIUA YIPYTO 1 Brnbmorexa [JOK

nedopmupoBaHHOH NIPYKUHEL [loTeHIMANBHAS SHEPrHS TeNa

https://m.edsoo.ru/ffOc461a
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BOJIM3H TTOBEPXHOCTHU Semiu

TloTennuanbHbIe 1 HEMOTCHITMAIbHBIC CHUJIBI. CBs3b paGOTLI

Bubmuoreka [JOK

18 HETIOTCHIHAIBHBIX CHJI C I3MECHEHHEM MEXaHHYEeCKON SHeprin
" . P https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXPaHEHHs] MeXaHNIeCKOH SHepTUH
JlaGopatopHas pabota «VccnenoBaHue CBSI3U pabOThI CHIIBI C
19 HW3MEHEHHEM MEXaHWYeCKOH SHEpTUH Tela Ha IpUMepe
PaCTSDKEHUsI PE3HHOBOTO JKI'yTa)
20 Kontponbshas pabora mo teme «Kunemaruka. J[nHamuka. 3aKOHbI Bubmnoreka [TOK
COXPAHEHHsI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE T0JIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU. Bubmoreka [JOK
BpoynoBckoe neimkenne. Auddysust https://m.edsoo.ru/ff0c4dc2
22 XapakTep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHUs ra3oB, KHUIKOCTEH U TBEPABIX Tel
23 Macca monekyin. Konndectso BemiectBa. [ToctosinHast ABoraapo
24 TenoBoe paBHoBecHe. Temneparypa u e€ n3mepenue. llkana
Temneparyp Llenscus
Bbubanoreka [IOK
25 Wneanpnsrii ra3 8 MKT. OcHoBHOe ypaBHeHHe MKT
s P https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa CpeHeH KHHeTHIeCKoit
26 SHEPTUH JBUKCHUS ionyei 1Y alI:Helfns Menaeneepa- bubmorexa LIOK
PriH 2 yi- IP https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH JlambToHa. ["a30BBIC 3aKOHBI
8 JlaboparopHas pabota «VccnenoBaHue 3aBUCHMOCTH MEXIY
rapaMeTpaMH COCTOSIHHS PAa3pEKEHHOT0 ra3ay
W3zonporeccrl B naeaabHOM Ta3e U HX rpaduyeckoe Bubmorexa LJOK
29 .
MIPE/ICTABICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHsISI 9HEpIUs TEPMOIMHAMUYECKOH CHCTEMBI U CIIOCOOBI
30 eé I/}IZSIeHeHI/ISI Kr())J'II/I‘IeC”IF)BO i[ermon)l U paboTa. BHyTpeHHss bubmorexa IOK
) p - PHYTP https://m.edsoo.ru/ff0c5952
9HEPTHs OAHOATOMHOTO MI€aTbHOTO rasa
31 Bunp! rermonepenaun Bubmiorexa OK
p https://m.edsoo.ru/ff0c5c36
VaenbHas TEI0EMKOCTD BemiecTBa. KomnuecTBo TEIIoTh Npu Bubmorexa LIOK
32 o .
Teronepeaade. AnnabaTHbIN mporece https://m.edsoo.ru/ff0c5¢c36
33 [lepBblii 3aKOH TEPMOJAUHAMUKY U €0 IPUMEHEHHE K bubmoreka [JOK
H30ITpoIIeccam https://m.edsoo.ru/ff0c5efc
Heobpatumocts mporeccoB B npupoze. Bropoii 3akox bubnunotexa [IOK
34 .
TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6230
Bubmorexa LIOK
35 [Mpunumn nevicrBus u K1/ TernoBoi MamHel
DHHIHIT 2 A https://m.edsoo.ru/ff0c600a
36 Huxr Kapro u ero KI1/]
37 OKoJoruuecKue NpoOIeMbl TEIIIOPHEPTeTHKU
38 O6o6maromuit ypokx «Monekymsapras ¢usnka. OCHOBEI Brnbmorexa [JOK
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KonTponbHas pabora o reme «MonekyisipHas puzuka. OCHOBBI Brubmorexa ITOK
39 .
TEPMOIMHAMHKHY https://m.edsoo.ru/ff0c6a50
40 ITapooOpa3oBanue u KoHAeHcalus. VicapeHue 1 KUrneHue Bubimorexa [OK
poobp A Ht P https://m.edsoo.ru/ff0c63b6
a1 AOGCONMOTHAs 1 OTHOCUTEJbHAS BIAXKHOCTD BO3IyXa. Bubmnoreka [TOK
HacpliieHHbl# map https://m.edsoo.ru/ff0c64d8
o | peeero Kpnomomen epmer, B 10K
P P e P ’ https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTEpHAIbI
43 [InaBnenue u kpucramumzauus. Y JesibHas TEIJIOTa IUIaBJICHUSI. Bubmoreka [JOK
CyOaumarust https://m.edsoo.ru/ff0c6708
Bubmuoreka [JOK
44 YpaBHEeHHE TEMIIOBOTO OanaHca hitps://m.eds00.ru/ff0c6820
DnexTpu3anus Ten. DIeKTpUIecKuil 3apsan. [(Ba Buna Bubmnoreka IJOK
45 :
SIIEKTPUIECKUX 3apPsI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOJHMKH, TUAIEKTPUKU U OIYIPOBOAHUKHU. 3aKOH Bubmmorexa [JOK
COXpPaHEHHsI HJIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
Bsaumopeiictsue 3apsanoB. 3akoH Kymnona. ToueuHsrit Bubmorexa LJOK
47 N .
SIIEKTPHYECKHH 3apsi]| https://m.edsoo.ru/ff0c6ces
48 Hanpsox€HaHoCTh 3nekTpuyeckoro noss. [punnun cynepno3unuu Bubmmorexa [JOK
SIIEKTPUIECKUX MOJIEeH. JINHUK HATPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun snekrpocraruueckoro ot [loteHnunan. Pasnocts Bubmmorexa [JOK
HOTCHIHAIIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKM U AUANEKTPUKHU B JEKTPOCTATUIECKOM TIOJIE. Bubmorexa LJOK
JIusJieKTprUecKast MPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubnunotexa [IOK
51 Dnexrpoémrocts. Konpencarop https://m.edso0.ru/ff0c7126
DIIeKTPOEMKOCTD TIIOCKOT0 KOHJEHCATOpa. DHEPrus bubnunotexa [IOK
52 .
3apsHKEHHOTO KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHast pabota "M3MepeHne 3MeKTPOEMKOCTH
KOoHJIeHcaTopa"
[MpuHIMN 1efcTBUS U IPUMEHEHNE KOHASHCATOPOB,
54 KOIMPOBAIBHOTO armapara, CTpyHHOTo IpUHTEpA.
DIeKTpOCTaTHYECKAas 3alIuTa. 3a3eMIICHHE SJIEKTPOIPHOOpOB
DIIEKTPUUYECKUI TOK, YCIIOBUS €ro CylecTBOBaHuUs. [[0CTOSHHBIN
55 Tok. Cuna Toka. Hanpsbxkenue. Conporusnenue. 3akoH Oma st
y4acTKa IIenu
o | ocmrmtes optioee, oo oememe B 10K
POBO ’ PaTOPHad b Y https://m.edsoo.ru/ff0c74f0
COE/IMHEHHUS PE3UCTOPOBY
57 Pabora 1 MOITHOCTB 3IEKTPUUECKOTO TOKA. 3aKkoH J[koys- Brubmorexa [JOK
Jlenna https://m.edsoo.ru/ff0c7838
58 3axoH OMa U1 TOJTHOH (3aMKHYTOMN) 3MEKTPUYECKON IIeTH. bubarotexa [IOK

Kopotxkoe 3ambixanue. Jlaboparopaas padora «M3mepenune 3J1C

https://m.edsoo.ru/ff0c7ae0
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HUCTOYHHUKA TOKA U €0 BHYTPCHHETO COIIPOTUBJICHUA»

DJeKTpOHHAs IPOBOAUMOCTH TBEPJIBIX METAIIOB. 3aBHCHMOCTD

59 CONPOTHUBIICHUS METAJIIOB OT TEMIIEPATYpHI. 1
CBepXIIpoBOIMMOCTD
60 DneKTpuuYecKuil TOK B BakyyMe. CBONMCTBA AJICKTPOHHBIX IIyYKOB 1
[MonynpoBoAHUKHU, UX COOCTBEHHAs U IPUMECHAsI IPOBOJUMOCTb. Bubmnoreka [TOK
61 z 1 .
CpoiictBa p—n-nepexona. [1omynpoBoJHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DNEeKTPHYECKUI TOK B PACTBOPAX U pacIllaBax JIEKTPOIUTOB. 1 Bubmnoreka [TOK
DJIEKTPOIUTHYECKAs TUCCOIUAIINS. DICKTPOIIH3 https://m.edsoo.ru/ff0c82ba
63 DneKkTpuueckuil TOK B razax. CaMoCTOSATEIbHBIA 1 1 Brubmmorexa IIOK
HECaMOCTOSTENBHBINA pa3psia. Momaus. [Tna3zma https://m.edsoo.ru/ff0c84ae
64 DneKTpryYecKre NPHOOPHI U YCTPOUCTBA U UX MPAKTHYECKOE 1 Bubmnoreka IJOK
npuMmeHeHne. [IpaBrira TexHUKH G€30I1aCHOCTH https://m.edsoo.ru/ff0c86fc
N Bubmnoreka [JOK
65 O6o0maronmi ypok «JIEeKTPpOINHAMUKAY 1 https://m.eds0o.ru/ff0c88be
KontponbsHas pabota mo teme «neKTpocTaThka. [locTOsTHHBIN Bubmoreka [JOK
66 s 1 .
9IIEKTpUIeCKHid TOK. TOKH B pas3in4HbIX CPEaax» https://m.edsoo.ru/ff0c8a8a
67 PesepBHeIit ypok. KoHTponbHas padoTa mo teme 1 Bubmorexa LIOK
"JexTpoHaMHUKA" https://m.edsoo.ru/ff0c8c56
. . Bbubaunoreka [JOK
68 PesepBHbIii ypok. O6o0maronuii ypok mo remMam 10 kimacca 1 https://m.edsoo.ru/ff0csf6e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoauvecTBo yacoB

Ne Jara JJIeKTpOHHBbIe U] POBbIE
Tema ypoka KounTpoJbHble IpakTuyeckue
n/n Bcero H3YyYeHHsl o0pa3oBaTesibHbIE PecypChbl
padoThl paboThI

1 ITocTosiHHBIC MAarHUTHI M UX B3aMMOJCiCTBUE. MarHUTHOE TOJIE. 1 bubnuoreka [JOK
BekTop MaruutHO# HHAYKIMH. JIMHUM MarHUTHON WHIYKITHN https://m.edsoo.ru/ff0c9778

2 MarsuTtHoe nosie NpoBoJHUKA ¢ TOKoM. OnbIT Dpcrena. 1 Bubmmorexa [JOK
B3aumoeiicTBHE IPOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaGoparopHas pabota «/3yuyeHrne MarHUTHOTO MO KaTYIIKU C Bubnmorexa LIOK

3 1 1
TOKOM» https://m.edsoo.ru/ff0c98fe

eiCTBHEe MarHUTHOTO II0JIS1 Ha IPOBOJHUK ¢ TokoM. Crita Amriepa.

4 JI'[I 6 6 1 P N P 1 1 bubmmorexa [JOK

aboparopHas pabora «VccinenoBaHue NEHCTBUS TOCTOSIHHOTO
PaTOPHAL b s https://m.edsoo.ru/ff0c9ac0
MAarHuTa Ha paMKy ¢ TOKOM)

5 JleficTBMe MarHUTHOIO MOJISL HAa JBMIKYILLYIOCS 3apsSKEHHYIO 1 Bubnmmorexa LIOK
yactuiy. Cuia Jlopenna. Pabora cunsl JlopeHna https://m.edsoo.ru/ff0c9df4
DnexTpoMarHuTHas HHAYKIMS. [I0TOK BEKTOpa MarHUTHO

6 uaayknud. D/1C nHAYKIMA. 3aKOH 3JEKTPOMArHUTHON HHAYKIHH 1
®Dapanes

7 JlaboparopHas pabota «VccrnenoBaHue SBICHHUS HICKTPOMATHUTHON 1 1 bubnuoteka [IOK
UHIYKLH» https://m.edsoo.ru/ff0cal50
NunyktuBHocTts. ABinenne camonuaykiuu. DJC caMOMHIYKIHH.

8 5 a b HS San 1 Bubmorexa LIOK

HEPTUsI MATHUTHOTO TOJIS KaTYMIKA ¢ TOKOM. DJIeKTPOMAarHUTHOE
P Y P https://m.edsoo.ru/ff0ca600
nose
TexHUUeCcKne yCTPONCTBA U UX NIPUMEHEHHUE: TIOCTOSTHHBIE MarHHTHI,

9 NEKTPOMATHUTHI, HIIEKTPOABUTATEllb, YCKOPUTEIN SIEMEHTAaPHBIX 1
YacTHI, THAYKIIMOHHAS NeYb

10 O6o06maronuii ypok «MarHuTHOE moJie. DIeKTpOMarHUTHAS 1 bubnuoteka [IOK
HHIYKIHSD) https://m.edsoo.ru/ffOcab82

1 KontponbHas pabora mo Teme «MarHutHoe 1oie. 1 1 Bubmorexa LIOK
DIEeKTPOMArHUTHAS] HHIYKIIHS) https://m.edsoo.ru/ff0cad58

12 CBoOonHbIe MexaHmdeckne Kojebanus. ['apMoHndeckne KoneOaHusl. 1 Bubmorexa LIOK
VpaBHeHHE rapMOHMYECKHUX KoJiebanuii. [IpeBpallieHre sHEPrum https://m.edsoo.ru/ffOcaf06

13 JlaboparopHas pabota «VcciemoBanue 3aBUCUMOCTH MTEPHOIa 1 1
MaJIbIX KoJIeOaHui Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl TPy3a»

KonebarenbHbIit KOHTYp. CBOOOHBIE SIEKTPOMArHUTHBIE
P P Bubmoreka LIOK
14 Kose6aHus B MICATBHOM KOJ1e0aTeIbHOM KOHTYpe. AHATIOTHs MEXLy 1

MEXaHUYECKUMHU U IJICKTPOMArHUTHBIMU KoJIeOaHUSIMU

https://m.edsoo.ru/ff0cb820
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dopmyna ToMmcoHa. 3aKOH COXpaHEHUSI SHEPTUH B UI€ATTbHOM

bubnuoreka IIOK

15
KOJICOaTETbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[pencraBienune o 3aTyxaroMmuX KoineOaHNsIX. BEIHYXIeHHEIE
16 peil 6yX IE B e Bubmoreka [IOK
MexaHnueckue konebanus. Pesonanc. BeiHyxneHHbIE
Y https://m.edsoo.ru/ff0cbb86
3NEKTPOMAarHUTHBIE KOJTeOaHHs
[lepemennslit Tok. CHHYCOUAANBHBIN IEPEMEHHBINH TOK. MOLTHOCTH
17 P A YOOI up n Bubmoreka [IOK
MIEPEMEHHOT0 TOKA. AMIUTHTYIHOE U JAEHCTB ee 3HauCHUE CHIIBI
P A A Yiom https://m.edsoo.ru/ff0chd34
TOKA M HaIPSKEHUS
18 Tpaucdopmarop. [Ipon3BoacTso, nepegada u NoTpedIcHHE
IEKTPUIECKOH SHEPTHU
19 YCeTpolCcTBO M IpaKTHUECKOE MPUMEHEHHE AIEKTPUUECKOTO 3BOHKA, Bubmoreka [IOK
reHeparopa MepeMeHHOr0 TOKa, JINHHUI SIEKTpornepeaay https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKHe PUCKH IPH MPOU3BOICTBE IEKTPOIHEPTHN.
KynpTypa ucrosns30BaHus 3IEKTPOIHEPTUH B IIOBCEIHEBHOI XKU3HI
MexaHnuueckue BOJIHBI, yCI0BUs pacnipocTpanenus. [lepuoa.
21 C Y pacnpoctp I PHOR bubnroreka [IOK
KOPOCTB PacIpOoCTpaHeHHs U JUTMHA BOJHEL [lonepeyHsie u
P pactipoctp A P https://m.edsoo.ru/ff0cca54
IIPOJIOBHBIE BOITHBI
29 3Byk. CkopocTb 3ByKa. ['poMKocTh 3ByKa. Beicota Tona. TemOp Bubnmmorexa LIOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTpOMarHuTHbIE BOJIHBI, X CBOWCTBA U cKOpocTh. Lllkana bubnmuoteka [IOK
9IIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [MpuHIUIE paguoCcBs3U U TeneBUACHHA. Pa3BUTHE CPENICTB CBA3M.
Panuonoxanus
bubnuoreka [JOK
25 KonTponbHas padora «Kone6aHus U BOJIHBD)
P p https://m.eds00.ru/ffOcc68
2 [IpsmonuHeltHOE pacIpoCcTpaHeHUE CBETa B OJHOPOIHOM cpefe. bubmmorexa IJOK
ToueuHslii HCTOYHKK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OtpaxkeHne cBeta. 3aKOHBI OTpakeHHs cBeta. [locTpoeHne Bubmorexa LIOK
H300pakeHHi B IIIOCKOM 3epKaje https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue ceeta. IlonHoe BHyTpeHHee oTpaskeHue. [IpenensHblit bubmmorexa IJOK
YTOJI TIOJTHOTO BHYTPEHHET0 OTPKEHHUS https://m.edsoo.ru/ff0cd7{6
29 JlaboparopHas pabota «/3MepeHne moka3aTenis peToMIICHUS Bubmorexa LIOK
CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JInnzsr. [Toctpoenue m3o0paxenuii B mmH3e. DopMyIa TOHKOI Bubmmorexa [JOK
JIMH3BL. Y BEJTMYEHHE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabota «VccienoBanue CBOUCTB H300paKeHUI B
JIH3aX)
32 Jucnepcus ceera. CrnoxHbIit cocTaB 6ernoro cera. L[ser.
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JlaGoparopHas padora «HabmroneHue aucriepcun cBeTa»

33 I/IHT?p(I)epeHL[I/Iﬂ ceera. JJudpakius ceera. AudpakipronHas Bubnmnorexa LIOK
pemérka https://m.edsoo.ru/ffOced22
34 [MonepeunocTs cBeTOBBIX BOH. [lomspu3anus ceera bubmorexa LIOK
https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mpuOOPHI U YCTPOKCTBA U YCIOBUS UX O€30IaCHOTO
MIPUMEHEHHS
36 I'panuIpl IPIMEHUMOCTH KJIaccuieckoi Mexanuku. [loctymatsl Bubnmorexa LIOK
CHENUATLHON TEOPHH OTHOCHTEIEHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENIBHOCTD OJIHOBPEMEHHOCTH. 3aMe/IeHue BpEMEHH U Bubmoreka [IOK
COKpAIIIEHHE JJTHHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMIYJIbC PENITHBUCTCKOM yacTUIbI. CBA3b MacCHI C Bubnmorexa LIOK
9HEPTHEH U UMITYJIbCOM. DHEPrHs MOKOS https://m.edsoo.ru/ffOcfc68
39 KonTponbpHas padora «Onrtrka. OCHOBBI CIIEIHAIEHOH TEOPHH Bbubmmorexa [JOK
OTHOCHTEIBHOCTI» https://m.edsoo.ru/ffocf6f0
40 ®Dotonsl. Popmyna [Tnanka. Dneprust u uMIyIsc GoToHa ﬁgg:j;;f:ii?::/ﬁm fe16
41 OTkprITHE U HccnenoBanue Gotodddekra. OmbiTol A. I'. CToneroa ﬁgsjs]:?/?re?si(.)rf/ﬁOCffc 4
42 3akoHbI poTodddekra. YpaBHeHHe DUHIITEHHA 111 PoTOdPPEeKTa. bubnmuoteka [IOK
«KpacHas rpanuna» Gporosddexra https://m.edsoo.ru/ffod015e
43 Jlasnenue ceera. OnbiThl I1. H. JIebeneBa. Xumuueckoe aericTBre bubnuoreka [JOK
cBeTa https://m.edsoo.ru/ff0d04a6
m TexHUuecKne ycTpOHCTBA U MPAKTHIECKOE MPUMEHEHHE!
(doTtoameMeHT, GoTomaTINK, COTHEUHAs OaTapes, CBETOINON
45 Pemienne 3anad no Teme «9IeMEHTBI KBAHTOBOH ONTHKHY bubmmorexa LIOK
https://m.edso0.ru/ff0d0302
6 Mopens atoma Tomcona. OmbiTel Pezepdopaa o paccesHuro o- Bubmorexa LIOK
yactull. [l1aHeTapHas MOJielb aToMa https://m.edsoo.ru/ffod091a
bubmmorexa IJOK
47 Hoerynarsi bopa https://m.edS(])lo.ru/fdeOafa
48 Wznydenne u mormnomienne GoTOHOB IPH MEPEXo/ie aTOMa C OJJHOTO Bubmorexa LIOK
YPOBHSI SHEPTHHU Ha APYroi. BUIIbI CIeKTpOB https://m.edsoo.ru/ff0dOafa
49 BonHoBble cBolicTBa yacTull. Bonnel ne bpoitns. KopnyckymnsapHo- bubmmorexa LIOK
BOJIHOBOH myanu3M. CIIOHTaHHOE U BEIHYXKJICHHOE U3ITydeHHe https://m.edsoo.ru/ff0d0ca8
50 OtxpriTHe pagnoakTBHOCTH. OnBITH Pesepdopra mo onpeneneHnio Bubmorexa [JOK
COCTaBa PaANOAKTUBHOTO U3ITyIEHHS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6era-, raMma-u3aydeHus. Bnusaue

24



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaaMOAaKTHBHOCTU HA KMBbIE OPraHU3MBI
59 OTKpbITHE IPOTOHA U HelTpoHa. 3oTombl. Anbda-pacna. 1 Bubnmnorexa LIOK
DJIeKTpOHHBIH U O3UTPOHHBIHA OeTa-pacnay. ['aMma-u3rydeHne https://m.edsoo.ru/ff0d1162
DHeprus CBsA3H HYKJIOHOB B sape. SaepHble peaknu. SaepHbrit
53 P ITbo e P P P P 1 Bubmmorexa [JOK
eakTop. IIpoOaembl, TepPCIEKTHBEI, SKOJIOTUUECKUE ACTIEKTHI
P Ii P - 11ep ’ https://m.edsoo.ru/ff0d1356
SIIEPHON SHEPTETUKH
54 DneMeHTapHbIe 4acTUIBI. OTKPBITHE TO3UTPOHA. MeTo b 1 Bubnmorexa LIOK
HAOJFOJICHHS ¥ PETHCTPAIMH dJICMEHTAPHBIX YaCTHII. https://m.edsoo.ru/ff0d0e38
55 Bup 38E31H0TO HeGa. Co3Be3aus, IpKue 3BE3MbI, INTAHETHI, UX 1
BuAUMoOeE ABIkeHue. ColHeyHas cucTeMa
56 Comnnne. ConHevHasi akTuBHOCTb. Mcrounuk suepruu ConHma u 1
3BE3]1(
3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IBI INIaBHON
57 mocienoBaTeIbHOCTH. BHyTpeHHee cTpoeHne 38E31. CoBpeMeHHBIE 1
MIPEICTABICHHUS O MPOUCXOXKICHHHN 1 3Bosronuy ConHIa u 3BE371
58 Maieunsiit [1yte — namma [Manaktuka. [lonoxenue u 1BuxeHue 1
Connna B ["anakruke. ["anakTukn. YEpHbIe ABIPHI B spax rajJakTHK
59 Bcenennas. Pa3oeranue ranaktuk. Teopus bonbmoro B3peiBa. 1
PenukroBoe usnyuenue. MeraranakTuka
60 Heperennsie mpo6ieMbl aCTpOHOMHHU 1
61 KonTponbHas pabora «31eMEHTHl aCTPOHOMHH H acTpO(U3HKN 1
O6o6uraronmii ypok. Poss Gu3uku 1 acTpOHOMUU B
62 3KOHOMHUYECKOM, TEXHOJOTHUECKON, COIIMAIEHON M 3TUYECKOMN 1
cdepax AesSTENFHOCTH YeIoBeKa
63 O6o6maronuit ypok. Posb 1 MecTo pu3ukm 1 acTpoOHOMHH B 1
COBPEMEHHON Hay4YHOH KapTHHE MUpa
64 O6o6mraronmii ypok. Pons ¢pusndeckoii Teopuu B GopMHpOBaHHH 1
MIPE/ICTaBICHUIT 0 (DM3UIECKOI KapTHHE MHpa
O6o6maromuit ypok. Mecto ¢pu3ndeckoit KapTHHBI MUpa B 001IeM
65 PALY COBpPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUH O 1
pupoe
66 PesepBHEIi ypok. MarHuTHOE 1oJe. DJIeKTpOMarHuTHAs HHIYKIUS 1
67 PesepHsrit ypok. Ontuka. OCHOBBI CHEHANTEHOH TEOPHH 1
OTHOCHUTCJIIBHOCTH
Pesepublit ypok. KBanTOBas u3rka. DneMeHThI aCTPOHOMHH U bubmmorexa [IOK
68 1
acTpopu3uKu https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68

25



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

26



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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