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MHHOACHUTEJIbHASA 3AIITMCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHSI Ha YpOBHE CPEIHEro odmiero oopasoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHUI M TPEOOBaHMIA K pe3ysIbTaTaM
OCBOCHHSI OCHOBHOM 0Opa3oBaTeabHO# mporpammel, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yu€tom ¢enepalbHONW padoueld MporpaMMbl BOCIIUTAHUS U
KOHLENIMN IpernoaaBaHust ydeOHoro npenmera «®usuka» B oOpa3oBaTelbHbIX opraHusauusax Pocculickoii ®exnepanuu, peanu3yoIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copepxanne mporpamMmbl o PU3UKE HAMIPABJICHO Ha (OPMUPOBAHNE ECTECTBEHHOHAYYHOUW KapTUHBI Mupa oOydatomuxcst 10—-11 kmaccoB mpu o0ydeHHH
ux (¢usznke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ICATEIBLHOCTHOTO mojaxona. IIporpamma mo ¢usmke coorBercTByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yibTaTaM OOyueHHs], a TAaK)KE YUYUTBHIBAET HEOOXOIUMOCTh pEaTH3allMd MEXKIIPEIMETHBIX
CBsi3el (M3HMKHM C €CTeCTBEHHOHAYYHBIMU Y4eOHBIMM IpeaMeTamu. B Heil ompenensioTcsi OCHOBHBIE e U3y4eHUs (U3UKH Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMsl, IUTAHUPYEMBIEC PE3yIbTaThl OCBOSHUS Kypca (PU3MKU: TMYHOCTHBIE, METAIIPeIMETHbIE, IPEeAMETHBIC (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3mKe BKIIOYAET:

IUTAHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (U3MKK Ha 6a30BOM YPOBHE, B TOM YHCJIE MIPEIMETHBIC PE3Y/IbTAThI IO TOAaM O0YUYCHHUS;
coziepkanue yuyeOHoro npeamera «dusukay 1mno rogam 00y4eHuUs.

du3uka Kak Hayka o HarOosiee 0OLIMX 3aKOHAX IPUPOJIbl, BHICTYIIAs B KAYECTBE y4EOHOIO MPEIMETA B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIa/] B CUCTEMY
3HaHUU 00 okpyxarorem mupe. [lIkonbHbIN Kype GU3HKH — cUCTEMOOOPa3yIOIUi Al €CTECTBEHHOHAYUHBIX YUE€OHBIX MPEAMETOB, OCKOIbKY (hU3HUYECKUe
3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB U SBJICHHH, M3y4aeMbIX XUMHUEH, Ononoruei, puzndeckoil reorpadueid U acTpoHoMHel. Vcronb30BaHHEe U aKTUBHOE
NpUMeHEeHHe (PU3MYeCKUX 3HAHUN OMpeelNseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe ZHEepreTukH, TPaHCIOPTa, OCBOCHHUS KOCMOCA,
MOJTyYCHHsI HOBBIX MAaTEpUAIIOB C 33JaHHBIMH CBOWCTBAMH M APYrux. V3yueHwe (U3MKM BHOCHT OCHOBHOW BKJAJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTUHBI MUpa 00y4arOIUXCs, B QOPMUPOBAHUE YMEHUIN MPUMEHATh HAYYHBIA METO]] TO3HAHUS MIPH BBHIITOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUM.

B ocHoBy Kkypca (pu3HKHM IS ypOBHS CpeOHEro OOmIero oOpa3oBaHMs IMOJIOKEH PsA WACH, KOTOPhIE MOXXHO pAacCMaTpHUBAaTh KaK HPUHIMIIBI €ro
IIOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC ABIISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCeX pasJieloB (PU3UKH, BKIIIOUAET Kak
BOINPOCHI KJIACCUYECKON, TaK U COBPEMEHHOM (DPU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (U3UKH OObEeIUHEH BOKPYr (u3mueckux Teopuil. Begymmm B Kypce sBisieTcs
(dbopMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus npeanoyaraeT UCIoib30BaHNEe T'YMaHUTApHOTO MOTeHIMala (PU3MUYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHS
¢u3uKu ¢ pa3BuTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIEMaMH.

Hoesa npuknaonoti nanpaenrennocmu. Kypc pusuku npeanonaraer 3HaKOMCTBO € HIMPOKHMM KPYrOM TEXHUYECKMX U TEXHOJIOTMUECKHUX HPUIIOKEHUMN
U3Y4YECHHBIX TEOPUH U 3aKOHOB.

Hoes sxonozuzayuu peannsyeTcs IOCPEeICTBOM BBEICHHS 3JIEMEHTOB COJIEP KaHNUs, TOCBSIIEHHBIX IKOJIOTHYECKUM MpodiieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C pa3BUTHEM TEXHUKHU M TEXHOJIOTHUIL, a TaKk)Ke 00CYXIEHHS MPOOJIEM pallMoOHAILHOTO IPUPOAONOIB30BAHUS M SKOJIOTHYECKOH 0€301MacHOCTH.

CrepxHEBBIMU dJIEMEHTaMU Kypca (U3UKH Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus SBISIIOTCA Gpuzndeckue Teopuu ((hopMUpOBaHHE TPEACTABICHHUM O
CTPYKTyp€ TOCTPOCHHUsI (U3NYECKOH TeopuH, poiu (yHIAMEHTAIBHBIX 3aKOHOB M IMPHUHIUIIOB B COBPEMEHHBIX IPEJCTaBICHUSIX O MPUPOAE, TpaHHUIax
MPUMEHUMOCTH TEOPUMA, 1JIsl OTIMCAHUS €CTECTBEHHOHAYUYHBIX SIBJICHUI U MPOLIECCOB).

CuCTeMHO-eSITETbHOCTHBI MOJAX0A B Kypce (U3MKU peanu3yercs, IMpexkIe BCero, 3a CYE€T OpraHu3allM AKCIEPUMEHTAIBHOW JeATEIbHOCTH
oOyuatomtuxcs. s 6a30Boro ypoBHs Kypca (PU3HMKH — 3TO HCIOJIb30BAaHHE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB M JTAOOPATOPHBIX
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paboT, KOTOpbIE B ITporpaMmMme 1o pu3uKe 00ObETUHEHBI B OOIINN CITUCOK YUYCHUYSCKUX MPAKTUICCKUX PaOOT. Brienenre B ykazaHHOM MepeyHe 1a00paTOPHBIX
paboT, MPOBOAMMBIX IJIsi KOHTPOJS M OLEHKH, OCYIIECTBISETCS yYaCTHHKaMH 0Opa3oBaTENbHOTO IpoIlecca MCXOAS M3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHauleHusi kaOunera Qusuku. Ilpu 3TOM oOOecmeunBaeTcssi OBIaJCHHE OOYUYAIOUIUMUCS YMEHHUSMHU MPOBOJUTH KOCBEHHbIE HM3MEpPEHHUs, HCCIEIO0BaHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yIenseTcs peleH!I0 pacyETHBIX U KaUeCTBEHHBIX 3a7ad. [Ipu aToM ams pacy€THBIX 3a/1ad MPHUOPUTETOM SBIISIOTCS 33J1a4M C SIBHO
3aJJaHHOH (PM3UYECKOI MOEIBIO, TO3BOJISIOIINE TPUMEHITh H3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zelia Kypca, Tak U HHTET PHPYs 3HAHUS
U3 pa3HbIX pazfenoB. JlJis KauecTBEHHBIX 3a/lad MPUOPUTETOM SBISIOTCS 3aJaHUs Ha OOBSCHEHHE MPOTeKaHUS (U3MUECKUX SIBICHHM M TMPOIIECCOB B
OKpY>Karolel Ku3HU, TpeOyromue BI0opa GU3NYECKON MOACTH I CUTYAIlMH TPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusMu OPI'OC COO k marepuaabHO-TEXHHYECKOMY 00€CTICUeHHIO yueOHOTo Iporecca 0a30Bblid YPOBEHb Kypca (pU3uMKU Ha
YPOBHE CpeIHEro oomiero oOpa3oBaHMs JOJDKEH H3y4aTbCs B YCIOBUSAX NPEIMETHOro KaOWHeTa (U3UKM WIM B YCIOBUSAX MHTETPUPOBAHHOTO KaOHWHETa
MIPEeIMETOB €CTECTBEHHOHAYYHOro IMKJIa. B kaOuHere Qu3uku AOKHO ObITH HeoOXoauMoe J1abopaTopHoe 00OpyIOBaHHUE ISl BBHIIOJHEHUS YKa3aHHBIX B
nporpamMMe 1o GU3NKe yYCHHYECKUX MPAaKTUIECKUX paboT U IEMOHCTPALlMOHHOE 000pyJOBaHHE.

JleMoHCTpaliMoHHOE O0OpynoBaHUE (POPMHUPYETCSI B COOTBETCTBHM C MPUHLIUIIOM MHUHUMAIBHOW JIOCTATOYHOCTH W OOECIEYMBAET IOCTAHOBKY
MEPEYHCICHHBIX B MporpaMMe Mo (U3HMKe KIFOYEBbIX JEMOHCTPAIMi Ui HCCIIEOBAHUS M3YYaeMBIX SBICHHA M MPOIECCOB, AMIMPHUECKUX H
(byHIlaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIH.

JlaGopaTopHoe 000pyHOBaHHE I YUCHHUECKUX MPAKTHUECKUX padoT (GOopMHUpYyeTCs B BUJIEC TEMAaTHUYECKUX KOMIUIEKTOB M 0OECIeunuBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThdeckue KOMIUIEKTHI JIa0opaTOPHOTO OOOPYIOBAaHMS JIOJDKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
MCTIOJIH30BAHNH aHAIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1ENIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

(dbopMHEpoBaHKE UHTEPECA M CTPEMIICHHUS O0YJarOIUXCs K HAYYHOMY U3yUSHHIO IPUPOJIbI, PA3BUTHE WX MUHTEIUICKTYAIbHBIX U TBOPUYECKUX CITOCOOH OCTEH;
pa3BUTHE NIPEJCTABICHUI O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHUE UCCIEA0BATEIHCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSIM;

(dbopMHIpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK PE3ylIbTaTa N3Y4YEeHUSI OCHOB CTPOCHHUS MaTepHH U (PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKH;

(dbopMUpOBaHNE YMEHUI OOBACHATH SBICHUS C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUIM M HayUHBIX JOKA3aTelbCTB;

(dbopMHIpOBaHKE TPEACTABICHUH O PO (PU3UKH JUTS PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHne STHX IeNell obecrednBaeTcs pelleHHeM CIEOYyIoLMX 3ajad B Ipolecce HM3ydeHHs Kypca (U3MKH Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHMUs:
npuoOpeTeHne cHUcTeMbl 3HaHW 00 oOmmMX (GU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHUSAX, BKIIOUas MEXaHUKY, MOJEKYISIpHYI (U3UKy,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI acCTPOPHU3UKH;
dbopMUpOBaHHE YMEHUHN MPUMEHITh TEOPETHUECKHUE 3HAHUS I OOBSICHEHUS (U3NYECKUX SBICHUN B MPHUPOJAE U JJS MPUHATHS MPAKTHUECKUX PEIICHUN B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs Pa3InYHbIX 33]a4 C SBHO 331aHHON (pU3MuecKol MOJIeNblo, 3a/1a4, MOIPa3yMEBAIOIIUX CAMOCTOSATEIbHOE CO3/1aHle (PHU3NUECKOM
MOJIEINH, a[ICKBAaTHON YCIIOBHUSIM 3a/1a4H;
MOHUMaHKUe (PU3MUECKUX OCHOB M MPUHIIUIIOB JEHCTBHS TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEIY;
OBJIAJICHUE METO/IaMU CaMOCTOSTEIBHOTO TUIAHMPOBAHUS U MPOBEJCHUS (PH3MUECKUX SKCIIEPUMEHTOB, aHAIIN3a U UHTEPIPETAuy WHPOPMAIIUH, OTIPEIEICHUS
JOCTOBEPHOCTH MOJYYEHHOTO Pe3ysIbTaTa;
CO3JIaHWE YCIIOBUM /ISl pa3BUTHUSI YMEHHI TPOSKTHO-MCCIIEIOBATEIBCKON, TBOPYECKOMN IEATEIIEHOCTH.
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Ha n3yuenne ¢pusuku (0a30BbIi ypOBEHB) Ha YPOBHE CpelHEero o01mero oopazoBanus orBoautces 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEJIENIO), B
11 kiacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipemiaraemserii B mporpamme 1o (U3MKE TepeveHb JITA0OPaTOPHBIX W IMPAKTHUYECKUX PadOT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAcT BHIOOP
MPOBEICHUS 1TAOOPATOPHBIX PabOT M OMBITOB € YYETOM MHIMBHUIYaJIbHBIX 0COOCHHOCTEH 00ydaroInXCsl.

COJAEP/KAHUE OBYYEHUA

10 KVIACC
Pa3neu 1. dusnuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®uzuka — Hayka o npupoge. HayuHble MeTOAbl MO3HAHMS OKpYyXaromlero mupa. Ponp skcnepumMeHTa M TEOpPUM B IPOLECCE MO3HAHUS IPHUPOABIL.
DKcIepUMeHT B (hU3HKE.

MonenupoBanue (pU3MUECKUX SIBICHUH U TporieccoB. Hayunbie rumores3bl. OuznyecKkue 3aKOHBI U TEOPHH. ' paHUIBI MPUMEHUMOCTH (PUIUUECKHIX
3aKOHOB. [I[pMHIUIT COOTBETCTBUSA.

Ponb 1 MecTo (pu3uku B JOPMUPOBAHUN COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B TPAKTUYECKON JESITEbHOCTH JIOCH.

Jlemoncmpayuu

AHasnorosble ¥ IU(PPOBbIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.
Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe BrkeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBMKeHUs. Cuctema otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTepUANbHON TOYKH, X MPOEKIIMH Ha OCU CHUCTEMBbI KOOPIUHAT.
CrnosxeHue nepeMenieHnii u ClI0)KeHNEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpSIMOJIMHEHHOe IBHMXKeHHe. ['paduku 3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHs, MyTH M IepeMelleHus
MaTepUaIbHOW TOUKHU OT BPEMEHHU.

CBoboaHOe nazieHne. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonmHeliHoe nBrxeHHE. [[BHKEHNE MATEpPUAIIBHON TOYKH II0 OKPY>KHOCTH C IOCTOSIHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHA
ckopocTts. [leproa u yactota obpaienus. LleHTpocTpeMuTenbHOE YCKOpEHHE.

TexHUuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETP, JBMKEHUE CHAPSIJIOB, LIETIHbIE U PEMEHHBIE MTepeaayu.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALls KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUSI.

[TpeoOpa3oBaHue IBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3/yXe U B Pa3peKE€HHOM MTPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOmEeHHOr 0 MO YIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaJeHHUs.

HanpaBiieHne ckopoCcTH NP IBUYKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIBIO ONPEAEICHUS] MTHOBEHHOU CKOPOCTH.

HccnepoBanue COOTHOIICHUSI MEXKIY MYTSIMHU, MPONUICHHBIMH TEJIOM 3a IOCJIEJI0BATENbHbIE PaBHbIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue nBuKeHUs APUKA B BI3KOU KUIKOCTH.

W3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun otHocutensHOCTH ['anunes. [lepssiii 3akoH HeroToHa. HEepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunuun cynepnosuniuu cwi. Bropoii 3akon Herotona ayis marepuanbHOil Toukd. Tpetuit 3akoH HproTOHa uisi MaTepuanbHbIX
TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenne. Buabl Tpenus (moxos, ckoibxenusi, kaueans). Cuna tpenus. Cyxoe tperne. Cuiia TpeHHsI CKOJIBKEHUS U cHiia TpeHus nokos. Koaddumment
TpeHus. Cuiia CONpOTUBIICHUS NIPU ABUKEHUU TENA B )KUJIKOCTU WJIHU Ta3e.

[TocTynaTensHOE M BpaIIaTEIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEIIA.

MoOMEHT cuiibl OTHOCUTENBLHO OCH BpaleHud. [1nedo cumbl. Y cnoBus paBHOBeCUs: TBEPAOTO Tea.

TexHu4ecKue ycTpoCcTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKY, IBH)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPUUH.

CpaBHeHME Macc B3aUMOJIECHCTBYIOLIUX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnosxeHnue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U MaJCHUH.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecus TBEPAOTo Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomoi

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KWHE U PE3MHOBOM 00pasiie, OT ux J1ehopMaluu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIET0 OCh BpaICHHSI.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmynsc MatepuaabHOM TOYKH (Tea), CUCTEMBI MAaTEPHAIBHBIX TOYEK. IMIMyIbC CHIIBI 1 M3MEHEHHE MMITYJIbCca Tejla. 3aKOH COXpPaHEHUS MUMITYJIbCa.
PeakTuBHOE ABMKEHUE.

Pa6ota cunbl. MOIIHOCTE CHITBI.

Kunernyeckast sHeprusi MaTepraibHON TOUKH. Teopema 00 H3MEHEHUN KHHETHYECKONH YHEPTHH.
[Torennmansuas sHeprus. [loTeHnmansHas sHEpTrUs ynpyro nepopmupoBaHHo# npykuHbL. [loTeHIIMaTbHAS YHEPTHS Tella BOIU3U MTOBEPXHOCTH 3EMIJTH.
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[ToTeHunanpHble U HEMOTEHUUATbHBIE CUITBL. CBSI3b pabOThl HEMOTEHIIMANBHBIX CHJI C U3MEHEHUEM MEXaHWYEeCKOW PHEPrUH CHCTEMBI Tel. 3aKOH COXPaHEHHUs
MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, IPYKUHHBIN MMCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexoxa MOTeHIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenne abCOMOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHHUEM MEXaHWYEeCKOM SHEPTUH Tella Ha MPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Pa3nea 3. Mosekyasipuast puzuka 1 TepMOAUHAMHUKA

Tema 1. Ocrogvl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpPUM M HMX OINBITHOe oOOcHOBaHWE. bpoyHoBckoe nBmxenue. Huddysus. Xapakrep ABHKEHHS H
B3aMMO/ICHCTBUS YacTHUIl BellecTBa. MoIelIl CTPOCHHUSI Ta30B, KHUIKOCTEH 1 TBEPABIX TNl U 00BICHEHNE CBOWMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsnl moiiekyi. KonnuectBo Bemectsa. [locrosanas ABoraapo.

TemnnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mognens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHUYECKOW TEOPHUM HJICAIbHOTO Taza. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpemHei
KMHETUYECKON 3HEpruu TEIIOBOro ABMkeHus yacTul rasza. lllkana temneparyp KensBuna. I'a3oBble 3akoHbl. YpaBHeHne MeHeneeBa—Knanelipona. 3akoH
Hanbrona. M3onponeccsl B MI€albHOM Ta3e € MOCTOSIHHBIM KOJIMYECTBOM BellEeCTBA. ['paduueckoe MpeicTaBlIeHUE H3OMPOIIECCOB: M30TEpPMa, M30X0pa,
nu3obapa.

TexHu4eckre ycTpoicTBa U MpaKTUUECKOe MTPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BeIIeCcTBa, (PoTorpaduu MOJIEKy OPraHMYeCKUX COCTUHEHUM.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Mopnens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTFOCTpUpYIOLIas MPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OMBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSTHUSA WJI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchbl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHU 00bEMa KOMHATHI, TaBJICHUS M TEMIIEpaTyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peXEHHOT0 Tra3a.

Tema 2. Ocnosvt mepmoouHamurku



Tepmonnnamuyeckas cucrema. BHyTpeHHsAS sHEprusi TepMOAMHAMUYECKON CUCTEMBI U crIocoObl e€ n3MeHenus. KonnyecTBo TerioTel U padbora. BHyTpeHHss
SHEPTUsi OJHOATOMHOIO HJEAIbHOTO Ta3a. Buael Temionepenayu: TEIMJIONPOBOAHOCTb, KOHBEKLHUS, HW3JIy4eHHE. YJleJIbHas TEIJIOEMKOCTh BELIECTBA.
KonuuecTBo Tem1oTel npu Temionepeaaye.

[TonsTrie 00 ammabatHOM mporiecce. llepBhlii 3aK0H TepMOAMHAMUKH. [IprMeHeHWEe MepBOTO 3aKOHA TEPMOJIMHAMUKHA K wH3omporeccam. I 'padudeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B IPUPO/IE.

TemnoBsie mamuubl. [IpuHIUne! AeiicTBus TermaoBbix MamuH. [IpeoGpa3oBanust sHepruu B TEIOBIX MamnHax. KoadduumenT nojae3Horo aeicTBus TEIIOBOM
MammmHbl. [ukn KapHo 1 ero Ko3gGuImeHT moie3Horo AeMcTBrsl. DKOJIOTHIECKUE MPOOIEMBbI TETIOHEPTCTUKH.

TexHunyeckue ycTpoiicTBa U MpakTUYECKOE MPUMEHEHHUE: ABUTaTelb BHYTPEHHETO CrOpaHusl, OBITOBOM XOJOIMIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3meHeHrne BHYTpPEHHEW >HEpPrHM Tella MPU COBEPLICHUU pabOThI: BbUIET MPOOKH M3 OYTHUIKM IMOJA ACMCTBHEM C)KaTOro BO3JlyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe myTéM TpeHUsl (BUICOIEMOHCTPALIMS).

W3meneHnue BHyTpeHHEH sHepruu (TemrepaTypsl) Tela Ipu TeIionepeaaye.

OmnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOTO JBUTATEIIS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne yaenbHOM TEII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KouaeHcauus. McrnapeHue u kumeHue. AOCOIMIOTHAS W OTHOCUTENbHAsl BIAKHOCTh BO3Ayxa. HachllleHHBIN map. YenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JaBJICHUS.

Teépmoe teno. Kpucramnuueckue u amopdHble Terna. AHU30TPOIUS CBOMCTB KpucTauioB. JKuakue kpuctamisl. CoBpeMeHHbIE MaTepuanbl. [lnaBneHue u
KpucTayu3anus. Y ienabHas Tersora miasineHus. Cyonumanus.

VYpaBHEHHE TEMIOBOTO OanaHca.

TexHUYeCKrEe yCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJOPUMETP, TEXHOIOTUH TOTYYSHHUSI COBPEMEHHBIX MaTEpPHAIIOB, B TOM
YHUCJIe HAHOMATepPUaIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBILEHHBIX M1APOB.

Kunenue npu moHW>KEHHOM JaBICHUH.

CriocoObl U3MepEeHUs BIAKHOCTH.

Ha6mronenne narpeBaHus ¥ TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpalust KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenne OTHOCUTENBHOU BIIaKHOCTH BO3/TyXa.

Paznen 4. DaekTpoauHaMuka

Tema 1. Inexmpocmamuka



DJeKTpu3anus Tell. DJNeKTpUuuecKuid 3apsi. JIBa Buaa sieKkTpuuecKuX 3apsfaoB. [IpOBOIHWKH, TUAIEKTPUKKA W TOJIYNPOBOJHHUKUA. 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3aps/a.
B3aumoneiicteue 3apsigoB. 3akoH Kynona. TouyeyHbI 3JeKTpUYECKHM 3apsia. DJekTpudeckoe mosie. Hanpssk€HHOCTh anekTpudeckoro mnoss. [Ipunumn
CYNEPHO3ULIMU IEKTPUUECKUX NOJIEH. JINHUY HANPSyKEHHOCTHU AIEKTPUUYECKOTO OIS,
Pa6ora cun snexktpocraruyeckoro nois. [lorennuan. Paznocts notenuuanos. [IpoBOJHUKY U AUANEKTPUKH B 3JIEKTPOCTATHUECKOM moje. [udaexTpuueckas
MIPOHUIIAEMOCTb.
OnektpoémMkocTh. KoHaeHcaTOp. DIEeKTPOEMKOCTD MIJIOCKOTO KOHAEHCATOPa. DHEPIHs 3apsSKEHHOTO KOHAEHCATOPA.
TexHu4yeckue YCTPOHCTBA W MPAKTHYECKOE IPHUMEHEHHUE: JIJIEKTPOCKOI, JJIEKTPOMETP, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMIICHHE DIICKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN annapar, CTpyHHbINA IPUHTEP.
Jlemoncmpayuu
YCTpoicTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.
B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEJI.
DIEeKTpUYECKOE MOJIE 3apSKEHHBIX Tell.
[IpoBOIHMKH B 3EKTPOCTATUUECKOM IIOJIE.
DNeKTpocTaTUYECKas 3alluTa.
JIMDJIEKTPUKHU B JIEKTPOCTATUYECKOM TIOJIE.
3aBUCHUMOCTD MEKTPOEMKOCTH MJIOCKOI0 KOHJIEHCATOPa OT IUIOLIAAM MUIACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.
DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.
Yuyenuueckuii sxcnepumenm, nabopamoptvle pabomol
N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.
Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax
DNEeKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS AIeKTprueckoro Toka. Mcrounuku toka. Cuiia Toka. [1ocTOSSHHBIN TOK.
Hanpsixenue. 3akon Oma ai1g yyacTka Henu.
DneKTpuUecKoe CONPOTUBIEHHE. Y IeTbHOE CONPOTHUBIIEHNE BemlecTBa. [locnenoBarenbHoe, MapamienbHOE, CMEIIAaHHOE COeIMHEHUE TPOBOIHUKOB.
PaGora snekrpudeckoro Toka. 3akoH Jlxoyms—JIena. MOMIHOCTB STEKTPHUECKOTO TOKA.
DNEeKTPOABUKYIIAs CHJIa M BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA. 3aKkoH OMa /Jis MOTHOM (3aMKHYTOM ) AsiekTprudeckoit nenu. KopoTkoe 3ambikaHue.
DneKTpoHHAask MPOBOAUMOCTh TBEPABIX METAINIOB. 3aBUCUMOCThH COMPOTUBIIEHUS METAJUIOB OT TeMiepaTypbl. CBEpXIpPOBOIUMOCTb.
DNeKTpUYeCKUii TOK B Bakyyme. CBONCTBA AIIEKTPOHHBIX MTyYKOB.
[TonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAs MTPOBOAMMOCTE OMYIPOBOIHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBoJHUKOBEIE TPHUOOPHI.
DNEeKTPUYECKU TOK B paCTBOpaxX M pacIuiaBax JIEKTPOJHUTOB. DIICKTPOIUTHIECKAs JUCCOIHAIINS. DIEKTPOIIU3.
DnekTpuyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lnazma.
TexHu4yeckne yCTpOHMCTBAa U TMPAKTHUYECKOE TPHUMEHEHHE: aMIEpPMETp, BOJBTMETP, PEOCTaT, HMCTOYHUKH TOKa, DJIEKTPOHArpeBaTElIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN THOJI, TEPMUCTOPHI U (POTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN JHO]], TaJTbBAHUKA.
Jlemoncmpayuu
N3mepenue cuiibl TOKa U HAIPSHKEHUS.
3aBUCHMOCTDH COMIPOTHUBIICHUS IMJIMHIPUIECKUX TIPOBOJHUKOB OT JUTUHBI, IUIOIIAINA MTONIEPEYHOTO CEUEHUSI U MaTepHraa.
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CMeraHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe n3MepeHue 3IeKTPOABMKYILEN cuibl. KOpoTkoe 3aMblKaHNE TajIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v IPOBOJIUMOCTh BO3/lyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIIaHHOTO COEIMHEHMSI PE3UCTOPOB.

M3mepeHue 31eKTpoIBIKYILEH CUIIbl ICTOUHUKA TOKA U €r0 BHYTPEHHEr0 COIPOTUBIICHHUS.

Habumronenue amektposusa.

MexnpeamMeTHbie CBSI3H

Nzyuenmne kypca ¢pusuku 0azoBoro ypoBHs B 10 Kiacce OCYIIECTBISICTCS ¢ YUETOM COJNEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€H ¢ KypcaMd MaTeMaTHKH,
OM0JIOTUH, XMMUH, Freorpaduu U TEXHOJIOTUH.

Mescnpeomemusie nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO TO3HAHHS: SIBICHHE, HAYYHBIH (akT, rumotes3a, (pusmyeckas BeTUYMHA, 3aKOH,
TeopHsi, HaOJOACHUE, SKCIEPUMEHT, MOJIETUPOBaHHE, MOJIEIIb, U3MEPEHNUE.

Mamemamuka: pemieHre CUCTEMBI ypaBHEHUH, TUHEWHass QyHKIUs, mapadoia, rumnep0oia, ux rpaduKkd U CBOWCTBA, TPUTOHOMETPUYECKHE (QYHKIIMU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIUH HA OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB.

Buonoeusn: MexaHnveckoe JBI)KEHUE B )KHUBOU mpupoje, 1uddy3us, 0cMOoC, TEIUIO0OMEH KHUBBIX OPTaHU3MOB (BH/IBI TEIUIONEPEIauH, TEIUIOBOE PaBHOBECHE),
3JIEKTPUUYECKUE SBJICHUS B )KUBOI NpHUpOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH U
ra3oB, dJIEKTPUUYECKNE CBOMCTBA METAJIIOB, 3JIEKTPOIUTHYECKAs JUCCOLMALINS, FaIbBaHHKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: ipeoOpazoBaHNe ABMKEHUHM C HCIHONb30BAHMEM MEXAHM3MOB, YUET TPEHHUs B TEXHHKE, MOJUIMITHUKU, MCIIOJIb30BaHME 3aKOHA COXPaHEHHS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET U JIpyTue), ABUraTellb BHYTPEHHETO CropaHus, napoBasi TypOrHa, ObITOBOM XOJIOAMIBHUK, KOHAULUOHEDP, TEXHOJIOTUN
MOJTy4eHHsI COBPEMEHHBIX MaTepHallOB, B TOM YHCIIE HAaHOMAaTEpPHaJOB, U HAHOTEXHOJOTHM, HJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHHE 3JEKTPOIpHOOpOB,
KCEpOKC, CTpYHHBIH MPUHTEP, dJIEKTPOHArPEBATEIbHBIE IPUOOPHI, IMEKTPOOCBETUTENBbHbBIE TPUOOPHI, TaIbBAHUKA.

11 KIIACC

Paznea 4. diiekTpoanHamMuka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA
[TocTostHHBIE MarHWUTHI. B3anmoelcTBUE MOCTOSHHBIX MArHUTOB. MaruuTtHoe mnose. Bektop MarHWUTHOM MHAYKUMH. [IpuHIMNO cynepno3uuuyu MarHUTHBIX
noJsied. JInHum MarHuTHOM MHAYKIMU. KapTHa TMHUI MarHUTHON MHAYKLHUHU NOJIS IOCTOSTHHBIX MarHUTOB.
MarautHoe TMosie MpoBOAHMKA C TOKOM. KapTuHa nuHMII MHIYKIMM MarHUTHOTO TMOJSl JUIMHHOTO MPSMOTrO MPOBOJAHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoneicTBue NpoBOIHUKOB ¢ TOKOM.
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Cuna Amnepa, €€ MOJyJib U HalpaBJICHUE.
Cuna Jlopenna, e€ MOAyIIb U HallpaBleHHUE. J|BHKeHNE 3apsHKEHHOM YaCTULBI B OTHOPOIHOM MarHUTHOM moiie. PaGora cumsl Jlopenna.
SIBneHHE >IEKTPOMAarHUTHOM MHAYKIMH. [[OTOK BEKTOpa MarHUTHOM MHAYKUMHU. DJIEKTPOIABIKYLIAs CUJIA MHAYKLUUU. 3aKOH 3JIEKTPOMAarHUTHOM WHIYKLIUU
Qapanes.
BuxpeBoe ai1eKTpudecKoe mosie. JNEeKTPOABIKYILAs CUla HHAYKIMH B IPOBOJHUKE, ABHKYILEMCS [TOCTYNIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJI€.
IIpaBuio JleHua.
NHayKTUBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABIKYILAS CHUJIA CAMOMHIYKIIUH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.
DNEKTPOMAarHuTHOE MOJIE.
TexHudeckue yCcTpoOMCTBA U NMPAKTHUYECKOE NMPUMEHEHHUE: IOCTOSHHBIE MAarHUThI, JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHLL,
WHIYKIIMOHHAS TI€Yb.
Jlemoncmpayuu
OnbIT Dpcrena.
OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM T1OJIEM.
JInHUM MHIYKIIMY MarHuTHOTO IIOJIA.
B3anMozeicTere 1ByX NPOBOJAHUKOB C TOKOM.
Cuna Amrepa.
[erictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBneHHE NEKTPOMArHUTHOM MHIYKIIVH.
IIpaBuio JleHna.
3aBUCUMOCTBD JIEKTPOJIBHKYILEN CUIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TMOTOKa.
SIBrieHME CAMOMHIYKITU Y.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
N3yueHnne MarHuTHOTO NOJI KaTYIIKH C TOKOM.
HccnenoBanue 1eNCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.
HccnenoBanue sSBIeHUs 2IEKTPOMArHATHON MHIYKIUH.
Pa3nea S. KosieOanust 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHumMHbsle KOJ1eO0AHUA
KonebarenbHas cucrema. CBoOOAHBIE MexaHHYeckHe Kosebanus. ["apmonndeckue konebanus. Ilepuon, yactora, aMmmntyna u ¢asza konedanuit. [IpyKuHHBIHI
MasiTHUK. MaTemaTnyeckuil MasiTHUK. Y paBHEHUE rapMOHHYecKuX KoneOanuil. [IpeBpaiienne sHepruu npu rapMOHUYECKUX KOJIeOaHUsX.
Konebarenbubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJNEOaHUS B MICATBHOM KoJe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIy MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU KosieOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs JHEPTHH B UJCAIbHOM K0JieOaTeIbHOM KOHTYpeE.
[IpencraBnenue o 3aTyxaromux kojaeOaHusx. BeiHyk1eHHbIe MeXxaHnueckue kojaeOanus. PezoHanc. BeiHyX1eHHBIE JIEKTPOMarHUTHBIE KOJIEOaHMs.
[Tepemennslit Tok. CUHYCOUJANIBHBIN TEpeMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA. AMITUTYIHOE U ICUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HATIPSKEHUSL.
Tpancdopmarop. [IpousBoacTBo, nepegaya v MOTpedICHUE IEKTPUUECKON YHEPTUU. DKOJOTMUECKUE PUCKH MPH MPOU3BOJACTBE 3JeKTpo3Heprun. Kynprypa
WCIIOJIB30BAHHUS DJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.
10



TexHuueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHHUE: AJIEKTPUUECKHI 3BOHOK, TeHEpaTOp MEPEMEHHOTI0 TOKA, IMHUM JIEKTpoIepeaay.
Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (MPYKUHHBIN UM MAaTEMaTUYECKUI MasITHUK).

Habmotenue 3aTyxaroniux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB0OOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusI.

OcmworpaMMsl (3aBUCUMOCTHU CHIIBI TOKA U HAPSYKEHUS! OT BPEMEHM) JJIs1 AJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc npu nocnenoBaTebHOM COETUHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U KOHJEHCATOPA.

Monenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCMMOCTH NIEpUOA MaJIbIX KOJIEOaHUM rpy3a Ha HUTU OT JUIMHBI HUTHU U Macchl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHICHCATOPA, KATYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHvle 60JIHbL

MexaHuueckue BOJHBI, YCIoBHs pacrpocTpanenus. I[lepumon. CkopocTh pacnpocTpaHeHHS W JUIMHA BOJHBL. [lomepedHble M TPOAOJIbHBIC BOJHBI.
WuTepdepennys u audpaxnus MEXaHHIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIy4YEHMsI SJIE€KTPOMArHUTHBIX BOJH. B3aumHas opuenTtanus Bektopos E, B, V B anexrpomarnutHoit BoiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, TIpeJIoMIIeHHe, oygpu3anus, rudpakuus, uarepdeperips. CKoOpocTh 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. Pagronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.

TexHnyeckue ycTpolcTBa M NPAKTHUUECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI, YJIbTPa3ByKOBas IUAarHOCTHKAa B TEXHUKE M MEIULMHE, pazap,
paguonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue U PACIPOCTPAHCHHUE MOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

Habntoienue otpaskeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habntonenue unrepdepeHunu u quppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanune cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaskeHUE, MpeoMIIeHHe, ospu3anus, tudpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHuE CBeTa B OAHOPOIHOM cpene. JIyd cBeTa. ToueuHblid HCTOYHHK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBetTa. [locTpoenne n300pakxeHui B MIOCKOM 3epKaje.
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[Ipenomnenue cBera. 3aKOHBI MpEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeab npeaomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblid yroyl moJHOTO
BHYTPEHHETO OTPAXKEHUS.
Hucnepcus cBera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.
Cobuparomnie u pacceuBaronue JTHH3bL. ToHKas nuH3a. DOKYCHOE paccTOsSHUE U ONTHYECKas Chjla TOHKOW JUH3BL. [locTpoeHne n300pakeHuit B cOOMparomx
U paccenBaroluX JuH3ax. Popmysa TOHKOH JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.
[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.
BonnoBas ontuka. nrepdepenuus csera. KorepeHTHble HCTOYHUKHU. Y CIOBUS HAOIIOACHUS MAaKCUMyMOB 1 MUHUMYMOB B MHTEp(EpPEHIMOHHOW KapTUHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.
Hudpakius cera. JudpakunonHas pemeérka. Y cioBue HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB IPH MaJeHUH MOHOXPOMATHUECKOIO CBETa Ha JU(PpPaKIIMOHHYIO
pElIETKY.
[Tonspuszanus ceera.
TexHUYecKue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIymna, (oToanmapar, MPOCSKIIMOHHBIM anmnapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs OITHKA,
I paKkIMOHHAs PEeETKA, MOISIPOU.
Jlemoncmpayuu
[IpsmonuHeitHOE pacrpocTpaHeHne, OTpaKeHHE U IpejoMieHre ceeta. OnTudeckue mpruoopshl.
[TonHoe BHyTpeHHEe oTpaxeHue. Moienb CBeTOBO/IA.
HccnenoBanue cBOWCTB N300paKeHHI B TMH3aX.
Mopenn MEUKpOCKOIA, TEIECKOIIA.
Hab6mronenue narepdepeHImu ceera.
HaGmonenue nudpaknuu cBera.
Habmronenue aucnepcun cBera.
[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.
[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.
Hab6mronenue monsipusaiiuu cBera.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
N3mepenne mokazaresns MpeioMIICHUs CTEKIIA.
HccnenoBanme cBOWCTB N300paKeHHId B TUH3aX.
HabGmronenue aqucnepcun certa.
Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['paHuIBl TPUMEHUMOCTH KJIACCHMUECKOW MexaHWKH. [locTymaTel crenuaibHON TEOPHH OTHOCHTEIBHOCTH: WHBAPHAHTHOCTh MOJYJS CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHNE JJTHHBI.
DHeprusi ¥ UMNYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MacChl € PHEPTUEH U UMITYJIbCOM PESITUBUCTCKOM YaCTHUIIBI. DHEPTUSI TIOKOS.
Pa3nea 7. KBantoBas puszuka
Tema 1. Dnemenmol K6aHmMOBOU ONMUKU
12



®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €70 YACTOTON. DHEPTHUS K UMITYJILC (POTOHA.
Otkpeitue u uccnenoanue porodddexra. Onpitel A. I'. Ctonerosa. 3akons! pororddexra. YpaBuenue DiinmreitHa s poroaddexra. «KpacHas rpaHuma»
dboTtodrddekra.
Hasnenue ceera. Onwitsl [1. H. JleOenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOIIeMeHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOAHO.
Jlemoncmpayuu
®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOU IJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.
Cseroauos.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pe3epdopaa no paccesHuro o -uactull. [Tnanerapnas mogens atoma. Iloctynarsl bopa. M3nydenue u nornomenue GoToHoB
IIpU NIEPEXO/I€ aTOMA C OJTHOTO YPOBHS SHEPruu Ha Ipyroi. Busl cnektpoB. CrieKTp ypoBHEH SHEpruu aToMa BoJ0poja.
Bonnosele cBolicTBa yactull. Bosnsl ne bpoiinsa. KoprycKkynspHO-BOJIHOBOM Tyalu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYCHHE.
TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIM aHaIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBbIM KOMIBIOTEP.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
HabnroneHue nuHeuaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
Hab6mronenue nuHeiyaToro crekTpa.
Tema 3. Amomnoe a0po
DKCIEpUMEHTHI, J0Ka3bIBAIOIINE CI0KHOCTh CTpoeHHUs siipa. OTKphITHE pannoakTUBHOCTU. OnbIThl Pesepdopaa mo omnpeneneHnio coctaBa paJuoak TUBHOTO
n3nydenus. CBoiicTBa anbda-, 6era-, raMMa-u3iyueHus. BiausiHue pagioakTHUBHOCTH Ha JKUBbIE OPIaHU3MBI.
OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykionHnast moaens siapa I'elizenOepra—lBanenko. 3apsn sapa. MaccoBoe uucino siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydyenue. 3aKoH paJuO0aKTUBHOTO paclajia.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
SAnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.
SAnepusiii peaktop. Tepmosaepuslii cunrtes. [Ipo0ieMbl 1 TepCHeKTUBHI SIEPHON IHEPTETUKH. DKOJIOTUYECKHE aCIEKThI SIEPHON SHEPTETUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHnameHTaIbHbIE B3aUMOAECHCTBH. EAMHCTBO (pM3NYecKOil KapTHHBI MHpa.
TexHuuyeckue ycTporcTBa U MPAaKTUYECKOE IPUMEHEHHE: TO3UMETpP, kKaMepa BuiibcoHa, siepHblil peakTop, aToMHas 6oM0a.
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Jlemoncmpayuu
Cu€TunK MOHU3UPYIOLUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).
Pa3znea 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPUZUKH
Oransl pa3BUTUs acTpoHOMHUU. [IpuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
Bup 3Bé3aH0ro Heba. Co3Besnus, spKue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JABHKEHHUE.
Conneunas cucrema.
Connue. Conneunas axktuBHOCTb. Mcrounuk sHeprum ConHua u 3BE371. 3BE31bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jluarpamma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3/Ibl INIABHOM MOCIEA0BATEIIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY Il 3BE3/] IJ1aBHOM MOCe0BaTeIbHOCTU. BHyTpeHHee cTpoeHue
3B€37. COBpeMEHHBIE IIPEICTABICHUS O IPOUCXOKACHUH U 3BOoIMK CONMHLA U 3BE€3/. DTallbl )KU3HU 3BE3NL.
Mneunslii [Iyte — Hama [Nanaktuka. [lonoxenue u npuwxenue Connua B ['anaktuke. Tunsl ramaktuk. Paaguoranaktuku u kBazapbl. YEpHbIE JbIpBI B sApax
raJIaKTHK.
Bcenennas. Pacummpenue Beenennoil. 3akon Xa06:a. PazOeranue ranaktuk. Teopust bosbioro B3pbiBa. PennkroBoe n3inydeHue.
MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.
Hepewénnplie npo6iieMbl aCTPOHOMUM.
Vyenuueckue nabnrooenus
Habnronenust HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BaHUEM KOMITBIOTEPHBIX MPHIIOKEHUH JJISl ONpeAeTIeHNs T0JI0KEeHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO MOIyLIapUs U IPKUE 3BE3IBI.
HaGmonenus B Teneckon JIyHsl, uranet, Mieunoro [Tyrtu.
O0o0maroniee noBTOpeHUE
Ponb gu3uky m acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMUECKOH, COLMAIbHON M 3TUYECKOM cepax NesATeNbHOCTH 4YelIOBEKa, Pojib U MECTO (U3UKU U
aCTPOHOMHHU B COBPEMEHHOW Hay4yHOH KapTHHE MHUpa, poiib (U3NYECKOH TeopuH B (HOPMUPOBAHMU NPEACTABICHUN O (U3NYECKON KapTHHE MHpa, MECTO
(bu3nyecKoil KapTUHBI MUpa B OOIIEM PsIIY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUH O IpUpO/IE.
MexnpeamerHblie CBA3U
N3ydyenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kiacce ocyliecTBIsieTCsl ¢ y4ETOM COAEpKATENIbHBIX MEXIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMO0JIOTUH, XUMHH, Feorpaduu U TEXHOJIOTUH.
Mesicnpeomemnvle noHamus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4yHOrO IO3HAHM: SIBJICHHME, HAy4HBIM (akT, rumoresa, (u3nueckas BEIWYMHA, 3aKOH,
TeopHsi, HAOJIOACHNE, SKCIIEPUMEHT, MOJIETUPOBaHHE, MOJIEIb, H3MEPEHHUE.
Mamemamuka: perieHe CUCTEMbl YpPaBHEHUW, TPUTOHOMETpUYECKHE (QYHKIMH: CUHYC, KOCHHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOKIECTBO, BEKTOPHI U UX MPOEKIUH HAa OCU KOOPJUHAT, CIIOKEHHE BEKTOPOB, MPOU3BOIHbIE AIEMEHTAPHBIX (DYHKIMHA, TpU3HAKKA OO0 TPEYTONbHUKOB,
ompeereHue TUTOMIAAN TIOCKUX (Uryp u oobéma Ted.
Buonoeus: snekTpuueckue sBICHUS B XKUBOW MpPUpPOJE, KojeOaTelbHbIe JABWKEHHS B KMBOW NMPHUPOJE, ONTHYECKUE SIBICHUS B KUBOW HpPUPOAE, JECUCTBHE
paananyy Ha )KUBbIE OPTaHU3MBI.
Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTaNIMYecKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3Mbl O00pa30BaHMs KPHUCTATMUECKOW PEeMIETKH, CHEKTpalbHbIHA
aHaJu3.
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I'eocpagpusa: marHUTHBIE MTONTIOCA 3eMIIH, 3aJ1€KU MAarHUTHBIX Py, (POTOChEMKA 3eMHON TOBEPXHOCTH, MPEACKa3aHue 3eMIIETPSICEHUI.

Texnonozus: TMHAN HIEKTPOIIEpeaad, TeHEpaToOp NEPEMEHHOTO TOKa, HJICKTPOJBUraTeNb, HHAYKIIMOHHAS [IeYb, pagap, paIuolpuéMHIK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOCKIIMOHHBIH armapar, BOJIOKOHHAsI OIITHKA, COJTHEYHAs OaTapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

MO ®U3UKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUS
OcBoenue yueOHOro npenmera «®Du3mnka» Ha YpOBHE CpeiHEro olriero odpasoBaHus (0a30BbIl YPOBEHB) JOJKHO OOCCIICYHMTH ITOCTHIKECHHE CIEIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIndHOCTHBIE pPE3ybTaThl OCBOSHUS ydeOHOro mnpeamera «Du3mka» TOJKHBI OTPaXaTh TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
Cc(OPMHPOBAHHOW BHYTPEHHEH TO3UIUCH JIMYHOCTH, CUCTEMOW IICHHOCTHBIX OPHCHTAIMI, MMO3UTHBHBIX BHYTPCHHHX YOEXKICHHI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPCHHUE >KM3HEHHOTO OIBITA W ONbITAa JIEATEIHPHOCTH B TPOIECCE pPEaTU3allid OCHOBHBIX
HaIPaBJICHUH BOCITUTATEIBHOM JCSITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpakIaHCKOro BOCIIUTAHMSA:

Cc(OPMHPOBAHHOCTH TPAKIAAHCKOH MO3UIMH 00YUYAIOIIErOCsl KaK aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCUHCKOTO 00IIEeCTBA;

MPUHITHE TPAIUIIMOHHBIX 00IEYETIOBEUSCKUX TYMAHUCTHUSCKUX B IEMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIeATEIbHOCTh B MHTEpEcax rpayKIaHCKOTo OOIECTBa, Y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEeIbHOM OpraHU3alllY;
YMEHHE B3aUMO/JICHCTBOBATH C CONMAILHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIUSIMH U Ha3HAUCHUECM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOU NEATENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHKCHHSIM POCCHUCKHX YUEHBIX B 001acTH (DU3HKHU M TEXHHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHSI,

CIOCOOHOCTH OIIEHMBATh CUTYAllUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYAYyIIETro;

4)3¢TeTHYECKOTr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIIEHUE K MUY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIET0 (PU3HUECKON HAYKe;

5) Tpy10BOT0 BOCIIMTAHUS

WHTEPEC K pa3nuvHbIM chepam mpodeccruoHabHON NesSTENbHOCTH, B TOM YHCJIE CBS3aHHBIM ¢ (PU3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BHIOOD
Oynymiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,
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TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1aCTH (DU3UKH HA TIPOTSHKCHUH BCEH )KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS

Cc(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIbTYPbhI, OCO3HAHUE IIT00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBICHHUE ACHCTBUI B OKPY’KaIOIIEH Cpezie Ha OCHOBE 3HAHUS 1IeJIel yCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA,;

pacuIpeHue OIbITa AeSITeIbHOCTH YKOJIOTUIECKOM HANIPAaBJICHHOCTH HAa OCHOBE MMEIONIMXCS 3HAHUH 110 (PHU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3HUYECKON HAYKH;

OCO3HAHHUEC ICHHOCTU HaquOI;'I ACATCIIBHOCTH, TOTOBHOCTb B MNPOLCCCC N3YUCHUA (bH?;HKI/I OCYIICCTBJIATL MPOCKTHYIO U HUCCICAOBATCIILCKYIO ACATCIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATBI

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OIIpENIeJIATH 1IeNH 1A TeIbHOCTH, 33J]aBaTh HapaMeTpbl U KPUTEPUHU UX TOCTUKECHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEUHS B paCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;

pa3pabaTrbIBaTh IUIaH pPELIeHUs IPoOIeMbl ¢ yYETOM aHaAIN3a UMEIOIINXCSl MaTepUAIbHBIX U HEMAaTepHAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Yy/IbTATOB LEJISIM, OLIECHUBATh PUCKU MOCIEACTBUM NESTEIbHOCTH;

KOOPAMHUPOBATh U BBIOJIHATH padOTy B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOECHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBarebCKue 1eHCTBHA!

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOIaMU (PU3MUECKON HAYKU;

BJIaJIeTh HABBIKAMH y4eOHO-HCCIIe0BATENBLCKON U MPOEKTHON JeSITEIbHOCTH B 00J1aCTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY OUCKY
METOJIOB pelIeHMs 3a/1a4 PU3NYECKOT0 COACpKAHMS, IPUMEHEHHUIO PAa3IMYHbIX METO/10B IIO3HAHMUS,

BJIaJIeTh BUJJAMU JAEATEIBHOCTHU 10 MOJYYE€HHIO HOBOTO 3HAHMS, €r0 MHTEpIpeTaluy, MpeoOdpa3oBaHNI0 U MPUMEHEHHIO B PA3IMYHBIX YU4EOHBIX CUTYyallUsX, B
TOM YHCIIE IIPU CO3/IaHUH YUeOHBIX TPOEKTOB B 001aCcTH (PU3HKHY;

BBISBJIATh IIPUYUHHO-CIIEJCTBEHHBIE CBA3M M aKTyaJU3UpOBATh 3a/ady, BBIABUIATh TMIIOTE3Y €€ PELICHMs], HAXOAUTh apryMEHTHI IS JOKa3aTelIbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHMUS;

aHAJIM3MPOBATh IIOJYYEHHBIE B XOJAE PELICHUs 3aJaud PE3ybTaTbl, KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBAaTh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTH U (POPMYTUpPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH, B TOM YHCJIE IPU U3YYECHUH (DU3HKH;

JlaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTUUYECKYIO 00I1aCTh )KU3HEIEATEIbHOCTH;
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YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IPE/IaraTb OPUTMHAIBHBIE TOAXO0Abl U PELICHMUS;

CTaBUTb IPOOJIEMBI U 3a]auyl, JOMYCKAIOIUE aJbTEPHATUBHBIEC PELICHHUS.

Paborta ¢ unopmanmeii:

BJIaJIeTh HaBbIKAMHU IOJY4YEeHUs HMH(pOpMALMM (U3MUECKOro COAEP)KAaHUS U3 UCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH IOHMCK, aHAJIU3,
CHCTEMaTHU3alMI0 U HHTEPIIPETALUIO HHPOPMALIUH PA3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTb MH(OPMAIIHH;

UCIIOJIB30BaTh CPEICTBA MH(OPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH B PEIICHHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33134 C
COOJIIOICHUEM TpeOOBaHUM IPrOHOMMKH, TEXHUKU O€30IIaCHOCTH, TMIMEHBI, PECYpCOCOEpEeXEHUs, MPABOBbIX U 3TUYECKUX HOPM, HOPM HH(GOPMALMOHHOM
0€30I1acHOCTH;

CO3/1aBaTh TEKCThl (PM3UUECKOrO COAEP)KAaHUS B pasjIMYHbIX (popMaTtax ¢ yuy€TOM Ha3HAuyeHUs MHPOPMALUU U LEIEeBOW ayIUTOPHUM, BHIOMpPAs ONTHMAJIbHYIO
(dbopMy TpeACTaBICHNS U BU3yaTH3aIIHN.

KoMMyHHKaTHBHBIE yHUBepPCaJbHbIC Y4eOHbIC 1eliCTBUA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1EATEITLHOCTH;

pacro3HaBaTh MPEINOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOHMIUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ UHIAUBHIyalbHOMN paboThI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C YUETOM OOIIMX MHTEPECOB U BO3MOYKHOCTEH KaXKJIOTO WieHa KOJUICKTHBA,

IIPUHUMATD 1EJIM COBMECTHOM AEATENIbHOCTH, OPraHU30BbIBATh M KOOPAUHUPOBATH JAEUCTBUS MO €€ TOCTHIKEHUIO: COCTABIATH IJIaH JAEUCTBUM, pacnpeaessaTh
poJu ¢ y4€TOM MHEHMH YyYaCTHUKOB, 0OCYX/aTh Pe3yJbTaThl COBMECTHON pabOThI;

OLIEHUBATh KaYeCTBO CBOETO BKJIAJa U KAKJIOTO yYAaCTHHKA KOMaH/Ibl B OOIIUI pe3yapTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATL UJCU C IMO3UIUHA HOBHU3HBI, OPUTMHAJIBHOCTH, HpaKTHHGCKOﬁ 3HA4YUMOCTH,

OCYILLECTBIATH MO3UTHUBHOE CTPATErMYECKOE MOBEJICHNUE B PA3IMUHBIX CUTYAIUSX, POSIBIISATH TBOPUECTBO U BOOOpaKEeHUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbBIE IeiiCTBUS

Camoopranmu3anmus:

CaMOCTOATENIFHO OCYINECTBJIATh IMO3HABATEIbHYIO JEATEIHHOCTh B 00JacTH (DU3WKM W aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3aJ]a4H;

CaMOCTOSATENIFHO COCTABJISITh TUIAH PEIICHUS PAcUETHBIX W KaUYEeCTBEHHBIX 3a7ad, TUIAaH BBIMOJTHEHUS MPAKTUYECKON PabOTHI ¢ yUETOM HUMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIOUTEHUIA;

JaBaTh OIEHKY HOBBIM CHTYAIlHIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €Tr0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;
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CII0cOOCTBOBATH (HOPMHUPOBAHMIO U ITPOSBICHUIO SPYIUINHU B 001aCTH (DPU3UKH, IOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA M KyJIbTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, IMOLMOHATbHbI MHTE/JIEKT:

J1aBaTh OIIEHKY HOBBIM CHTYaIMsIM, BHOCHUTh KOPPEKTHUBHI B I€ATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM;

BJIaJICTh HaBbIKAMH MTO3HABATEIBHOM peIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX ACWCTBUI U MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB U OCHOBAHMIA;
UCIIOJIB30BATh MPUEMBI PEIICKCHH JJISl OLICHKU CUTYAIlUH, BEIOOpa BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX IPU aHAIIU3E PE3yIIbTaTOB JICSTEIbHOCTH;

PUHUMATD ce0s, TOHUMAast CBOM HEOCTATKH U JTOCTOMHCTBA;

NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX IPU aHAIIU3E PE3YIIbTaTOB JICSTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpomecce DOCTHXKEHHS JMYHOCTHBIX PE3YJIBTAaTOB OCBOCHHS NPOrpaMMbl MO (U3MKE IS YPOBHS CPEJHErO OOIero oOpa3oBaHHsS Yy OOYYaroIIuxcs
COBEPIIEHCTBYETCS AYMOIMOHAIBHBIN HHTEIUICKT, IPEAIONAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BHICTH HAIPABJICHUS Pa3BUTHS COOCTBEHHOH IMOIMOHAIBHOM
cepsl, OBITh YBEpEHHBIM B ceOe;

CaMOpPETYJIMPOBaHMs, BKIIOYAIONMIETO CAMOKOHTPOJb, YMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTH aIanTHPOBAThCA K
SMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTM)KEHHIO IIeJM M YCIeXy, ONTHMU3M, HHULIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOJS U3 CBOMX
BO3MOXKHOCTEIA;

OMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TMOHMMATh 3MOLMOHAIBHOE COCTOSHHE JPYIMX, YYHTBHIBATh €r0 IMPH OCYIIECTBICHHWU OOINEHHMS, CIOCOOHOCTh K
COYYBCTBHIO H COTIEPEIKUBAHHIO;

COLIMAJIBHBIX HaBBIKOB, BKJIFOUAIOLINX CIIOCOOHOCTh BBICTPAWBaTh OTHOLIEHMS C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, POSIBIIATH UHTEPEC U pa3pelaTh KOH(QIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koHmy o6y4enus B 10 kiacce nmpeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO yUaAIOLTUXCSI YMEHHI:
JIEMOHCTPUPOBATH HA MPHUMEPAX pOJib U MeCTO (Pu3uMKu B (OPMHUPOBAHWU COBPEMEHHOW HAYYHOW KApTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTHH, B IPAKTUYECKOM EATEIbHOCTH JIOIEH;

YYHUTHIBATh TPAHUIIBl MPUMEHEHHUS W3yYEHHBIX (U3MYECKUX MOJCNICH: MaTepHallbHas TOYKAa, MHEPIHAIbHAs CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TETO,
UJealbHBIN ra3, MOJIEIH CTPOSHUS Ta30B, KHUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN ANEKTPUUECCKHM 3aps/ MPU pelieHuH PU3NIECKUX 33/1a4;

pacrno3HaBaTh (PU3MUECKHE SIBJICHUS (MPOIECCHI) U OOBACHITh MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPUM CTPOCHHMSI BEIIECTBA U
ANEKTPOJAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEHHOE IBUKEHHE, CBOOOJHOE MAaJCHHE Tell, JBIIKEHHE MO OKPYKHOCTH, WHEPIHS,
B3auMoieiicTBue Tel, muddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KHUIKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00BEMA TENl MPHU HArpeBaHUH (OXJIAXKICHHHM),
TEIJIOBOE PABHOBECHE, HCHApPEHHE, KOHACHCAIUs, IUIaBICHHE, KPUCTAIIM3allUs, KUIEHHE, BIIAKHOCTh BO3/1yXa, IOBBIIIEHUE AAaBICHUS Ta3a IMpPH €ro
HarpeBaHuM B 3aKPHITOM COCYJIE, CBSI3b MEXAY MapaMeTpaMy COCTOSIHUS ra3a B U30MPOIeccax, dJIEKTPU3AIHs TeJl, B3aUMOJIEHCTBUE 3apsI/IOB;
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OINUCHIBATH MEXAHWYECKOE [BHIKEHHE, HCIONIb3Yys (PU3MUEecKHe BEIMYMHBI: KOOpJMHATa, MyTh, MEpPEeMEIIeHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHa,
UMIIYJIbC TeJa, KHHETUYeCKas SHEPTHsl, MOTCHIUAIbHAS SHEPrus, MeXaHHnyecKass padoTa, MEXaHMYECKasi MOIIHOCTh; MPH OMUCAHWU MPABHIBHO TPAKTOBAThH
(bu3MYeCKUN CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUYEHUS U €IMHUIIbI, HAXOAUTH (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YYCHHBIC TEIUIOBbIE CBOICTBA TEJN M TEIUIOBbIE SIBJICHMS, HCHOJbL3ys (M3MUECKHE BEIWYUHBL: JaBJIEHUE Tras3a, TeMIepaTypa, CpenHss
KUHETHYECKas SHEPTHUsl XaOTUUYECKOTO JIBUKECHHUS MOJIEKYJ, CPETHEKBAApATUYHAsE CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIJIOThI, BHYTPEHHSS SJHEPTHsl, padoTa rasa,
KO3 (UIMEHT MOJE3HOTO JEHCTBUS TEIUIOBOTO JBHUraTelis; MPU OMNHUCAHUU MPABWIBHO TPAKTOBaThb (PU3WYECKUN CMBICH HCIOJIB3YyEeMbIX BEIUYMH, HX
0003HAYCHHS U eTMHHIIBI, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMUUHY C IPYTHMH BEITUYMHAM;

OIKCHIBATh U3YUEHHBIC PJICKTPUUECKHE CBOMCTBA BELIECTBA U SJIEKTPUUECKUE ABJICHUS (IIPOIECCHI), UCTIONb3Yd (PU3NYECKUE BEIIMYUHBL: SJIEKTPUUECKUN 3aps,
AJIEKTPUUYECKOE T0JI€, HAMPSLKEHHOCTH MMOJIS, MOTEHIHAJ, PA3HOCTh MOTEHIIUANIOB; MIPHU ONMCAHUH MPABMWIIBHO TPAKTOBATh (PM3WYECKHUI CMBICI M CIOIb3YEMbIX
BEJIMYMH, UX 0003HAYEHHSI U €UHUIIBI; YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYUHAMM;

aHATM3UPOBATh (PU3UUECKHE MPOIIECCH U SIBJICHUS, UCTIONB3Ys (PU3UUECKIE 3aKOHBI M MPHHIIUIIBL: 3aKOH BceMupHoro TsroteHus, |, Il u |11 3akonsr HeroToHa,
3aKOH COXpPaHEHUS MEXaHMYECKON IHEepPruM, 3aKOH COXPAHEHHUS HMMITYJIbCa, MPHUHIIMII CYNEPIIO3ULIMU CUJI, TPUHIUI PABHOIPABUS WHEPLUATIBHBIX CHCTEM
0TCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOSHUS BEILIECTBA, a30BbIE 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW SHEPTUH TEIJIOBOIO JBUKEHHSI MOJIEKYJI C
abCONIOTHON TeMIlepaTypou, MEepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUsS 3JIEKTPUUECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bopMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAKEHHE U YCIIOBHS (TpPaHUIIBI, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHSATH, OCHOBHBIE NPHUHILMUIIBI ACHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iuyaTrh YCIOBHUS HX O€30MaCHOTO HUCIHOJIb30BAaHUS B
IMOBCCAHEBHOM JKU3HU;

BBHITIOJHATh SKCIIEPUMEHTHI 10 HCCIENOBAHUIO (U3UYECKUX SIBICHUN U MPOIECCOB C HUCHOIB30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHHUH, MPH ITOM
dbopmynupoBate mpobieMy/3agady W THIOTE3y y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTaHOBKY M3 IPEAJIOKEHHOTO OOOpYIOBaHHS, MPOBOIUTH ONBIT H
(GhOopMyIHUpOBaTh BHIBOJIBI;

OCYILIECTBIISATh NPSIMblE U KOCBEHHbIE M3MEpPEHUsS (PU3NYECKUX BEJIWYHMH, PU 3TOM BbIOMpaTh ONTHUMAJIbHBIN CIOCO0 M3MEPEHHsS! U MCIOJIb30BaTh U3BECTHHIE
METO/Ibl OLIEHKU NOTPEIIHOCTEN U3MEPEHN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIy (GU3MUECKUMHU BEJIMYUHAMH C UCIOJIb30BAaHUEM IMPSMBIX U3MEPEHUH, P 3TOM KOHCTPYHUPOBATh YCTAHOBKY, ()M KCHPOBATH
PE3yNbTATHI MOJIYYSHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BHJIe TAOIUIl U TpauKOB, JIe1aTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMUS;

co0moaTh mpaBuiia 0€30MACHOTO TpyJa IPHU NPOBEACHUM HMCCIEAOBAHWN B paMKax y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATEIbCKOM M MPOEKTHON
JeSITeIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOHCTB U 1a00PaTOPHOTro 000Py10BaHMS;

pemars pacuéTHbIe 3a/layl C SIBHO 3a/laHHOM (U3MYECKOW MOJENbI0, UCHOJb3Ys (M3MUYECKHUE 3aKOHbI M NMPUHIUIBI, HA OCHOBE aHaM3a YCIIOBUS 3aJadd
BbIOMPATh (PU3NYECKYIO MOJIENb, BBLACTATH (PU3HMUECKUE BETUUMHBI U (POPMYIIbI, HEOOXOAUMBbIE [T €€ pelIeHus, IPOBOAUTE pacu€Thl U OLIEHUBATh PEATBbHOCTh
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIIUYUHBI;

pelaTe KaueCTBEHHBIE 3aJaul: BBICTpaMBaTh JOIMYECKH HEMPOTHMBOPEUYMBYIO LIETIOUYKY PACCYKJIEHUN C ONMOPOM HAa M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uvecKue SIBICHNUS,

UCMOJb30BaTh MPH pPElICHUH Y4YeOHBIX 3a/Jad COBPEMEHHblE HWH(POPMALMOHHBIE TEXHOJOTMM JJIsi TOHCKAa, CTPYKTYPUPOBAHHS, HWHTEpPHpETalud U
Mpe/CTaBlICHUs] y4eOHOW W HAy4YHO-TIONMYJSApHOM HHGOpMAalNK, TMOTYYEHHOW M3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBATH IOIYyYaEMYIO
uH(pOpMaIINIO;
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MIPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apYOC)KHBIX yUEHBIX-(U3MKOB B PAa3BUTHE HAYKH, OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

HCIIOJIB30BaTh TEOPETHUECCKUE 3HAHMS 10 (PU3HMKE B IMOBCEIHEBHOW JKU3HM JJIA O0OCCIIeYeHHsT OS30MacCHOCTH MPH OOpaIleHnH ¢ MPUOOpaMH U TEXHUUYECKUMH
YCTPOMCTBAMH, JUISI COXPAHEHHUSI 30POBbs U COOIOCHISI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/e;

paboTaTh B IPYIIE C BBHITTOJHECHUEM Pa3IuYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh pa0OTy IPYIIBI, PAMOHAIBHO PACTIPEACIISITh 00SI3aHHOCTH U IJIAHUPOBATh
JeSTeIbHOCTh B HECTAHAAPTHBIX CUTYAIIHMIX, aJICKBATHO OIICHUBATH BKJIA]] KaXJI0TO U3 YYACTHUKOB TPYIIIEI B PEIICHUE PACCMATPUBAEMON MTPOOIICMBL.

K koHmy o6ydenus B 11 kiacce nmpeaMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OO yUAIONUXCSI YMCHHIA:
JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOH TEXHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON JACSITEILHOCTH JIOACH, IIEIIOCTHOCTh U €IMHCTBO (PH3UUECKON KaPTHHBI MHUPA;

YUUTHIBaTh T'PAHUIBl MPUMEHEHHUS U3YYECHHBIX (PU3NYECKUX MOJeJIel: TOUYEUYHBIA SJCKTPUUECKUN 3apsl, JIyd CBETa, TOUEYHBIH MCTOUYHUK CBETa, siAepHas
MOJIeIb aTOMa, HYKJIOHHASI MOJIeTTh aTOMHOTO siJipa IMPU PEeIICHUH (PU3NICCKUX 33]1aY;

pacmo3HaBaTh GU3NYECKUE SBICHUS (POIIECCHI) U OOBSICHITH HX HA OCHOBE 3aKOHOB AJICKTPOJUHAMUKHN U KBAHTOBOU (DPM3UKH: dJICKTPHUUECKAS IIPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUs TOKA, B3aWMOJCWCTBHE MArHUTOB, 3JEKTPOMArHUTHAs WHIYKIHS, NEHCTBHE MAarHUTHOTO MOJS Ha
MIPOBOJHKK C TOKOM W JIBFDKYIIUKCS 3apsifl, JJIEKTPOMArHUTHBIC KOJICOAHMsI M BOJIHBI, MPSMOJIMHEHHOE PacIpOCTpaHEHUE CBETAa, OTPaKCHUE, MPEIIOMIICHUE,
uHTepdepeHus, nudpaknus U MoJIpU3alMsa CBETa, NUcrepcus cBera, (poroanekrpuueckuii d3dhdext (pororddexT), cBeToBoE maBiICHHE, BOSHUKHOBCHHE
JUHEHNYaTOro CIIeKTpa aToMa BOJIOPO/Ia, ECTCCTBCHHAS M MCKYCCTBEHHAS PaOaKTHBHOCTH;

OMKCHIBATH HM3YyYEHHBIE CBOMCTBa BelIeCcTBAa (RJIIEKTPUYECKHE, MAarHUTHBIE, OINTHYECKHE, SJICKTPUUYECKYI0 NPOBOAMMOCTh PAa3IUYHBIX Cpea) U
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), UCIIONIB3Ys (PU3NICCKUE BEITMYMHBL: DJICKTPUICCKUI 3apsijl, CHIIa TOKA, SJICKTPHUSCKOE HANPSHKEHUE, IIEKTPUICCKOE
COIPOTHUBIICHUE, PA3HOCTh MOTEHIIUAIOB, SJEKTPOABIKYIIIAs CUIa, paboTa TOKa, MHAYKIMS MarHWTHOTO MoJis, cuiia Amiiepa, cuia JlopeHia, "HAYKTUBHOCTh
KATYIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPHOJ M YacTOTa KoJeOaHWi B KoJeOaTeIhbHOM KOHTYpE, 3aps] M CHJa TOKAa B IPOIECcce
TapMOHHYECKUX IJIEKTPOMArHUTHBIX KoJieOaHui, GOKYyCHOE paCCTOSIHUE U ONITUYECKasl CHJIa JIMH3BI, IPU OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKHUI CMBICIT
MCIIOJIb3YEMBIX BEJIMYUH, HX 0003HAYCHUS U SIMHUIIBI, YKa3bIBATh (POPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DH3UYECKYIO BETUYHUHY C JPYTHMH BETUIHHAMU,
OTMKCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS M MPOIIECCHI, UCTIONB3Ys (hHU3HUECKHE BEIWYMHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M 4acTOTa
CBETa, DHEPrusi M HMMITYJIbC (DOTOHA, TIEPHOJ MOJIypacrajaa, dHEPrus CBS3M ATOMHBIX sJIep, NMPH ONMUCAHWH IMPABWIBHO TPAKTOBATh (PU3WICCKUN CMBICI
UCIONIb3YEMBIX BENWYMH, UX O003HAYCHHs] W €IWHUIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3WYECKYIO BETUYHMHY C JAPYTUMHU BEIMYHUHAMH,
BBIYHCIIATH 3HAYCHHUE (DU3HUSCKON BEIIMYUHBL;

aHAIIM3UPOBATh (PU3UYECKHE MPOIIECCH U SABJICHUS, UCTIONB3Ys (PHU3HUECKHE 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapaieIbHOTO
COCJTMHEHHS TPOBOJTHUKOB, 3akoH Jlxoyms—JIeHIia, 3aKOH JJIGKTPOMATHUTHOW WHIYKIIUH, 3aKOH NPSIMOJIMHEWHOTO pacHpOCTPAHEHUS CBETa, 3aKOHBI
OTpa)kKeHHUS CBETA, 3aKOHBI MIPEJIOMJICHUS CBETa, ypaBHeHUE DiHIITeHHA Tt (oTod(h(deKTa, 3aKOH COXpPAHEHHSI YHEPTHH, 3aKOH COXPaHEHHSI UMITYJbCa, 3aKOH
COXpaHEHHS DJICKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHs MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH paauoakTUBHOTO pacmanga, MpU ITOM pPa3IndaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TPaHMIIBI, 00JIACTH) IPUMEHUMOCTH;

OTIpeICIIATH HAPaBJICHUE BEKTOPA HHIYKIIMH MAarHUTHOTO ITOJISI POBOTHUKA C TOKOM, CHJIBI AMTiepa U crutbl JIopeHta;

CTPOUTH U OMHICHIBATH U300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKON JIMH30M;
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BBITIOJIHATh AKCIEPUMEHTHI IO HCCICIOBAHUIO (U3MUECKUX SBICHUH W MPOIECCOB C HCIOJIH30BAHMEM IMPSIMBIX M KOCBEHHBIX W3MEPECHHUH: MPH 3TOM
dbopmynupoBaTh TpoOIeMy/3aauyy W THIIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOIO OOOPYAOBaHHS, MPOBOAUTH OIBIT U
(bopMyYITHPOBATH BHIBOJIBI;

OCYIIECTBIIAThH MPSAMBIC U KOCBEHHBIC U3MEPEHUS (PM3UUCCKUX BEIHYWH, IPH 3TOM BBIOHUPATh ONTHMAIbHBIN CIIOCOO M3MEPEHHUS W HCIIOJIb30BaTh M3BECTHBIC
METO/IbI OIIEHKH ITOTPEITHOCTEH N3MEPECHUH;

HCCIIEIOBATh 3aBUCUMOCTH (DPU3UYECKUX BEJIMUYUH C MCIIOJIb30BAHUEM MPSIMbIX H3MEPEHHIA: IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHI
MIOJTYYCHHOM 3aBHCUMOCTH (PM3UYECKUX BEIIMYUH B BUC TAOIHII U TPAQHKOB, IeaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHMUS;

coOmroiaTh TpaBuia OE30MACHOTO TPyAa MpPU MPOBEICHUU HUCCICIOBAaHHN B paMKax Y4eOHOro SKCIEPUMEHTa, y4eOHO-MCCIIEeI0BAaTEIbCKON M MPOEKTHOM
TSI TeTbHOCTH C MCIIOJIb30BAaHHEM U3MEPUTEIILHBIX YCTPOUCTB | J1a00paTOPHOTO 000PYIOBAHHS;

pemiaTh pacu€THBIC 3a/a4d C SBHO 3aJJaHHON (M3UYECKON MOJEIbI0, MCIOJb3Ys (PU3MUECKUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJaud
BBIOMPATh (PU3NYECKYIO MOJICITh, BBIACTATh (PHU3MUECKUE BETMUMHBI U (POPMYITBI, HEOOXOIMMBIE [T €€ pelIeHUs, IPOBOJAUTH PACUYETHI U OLICHUBATh PEaTbHOCTD
MOJYYCHHOTO 3HaUCHHS (PU3NYCCKON BEITUYHHBI,

pelaTh KaueCTBEHHbBIC 3a7[auyi: BBICTPAUBAThH JIOTHUECKU HEMPOTUBOPEUYMBYIO IEMOYKY PACCYXKICHHUI C OMOpPO HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(dbu3nyecKre SIBICHHUS;

UCIIOJIB30BaTh MPH pPEIICHUH Y4YeOHBIX 3a/Ja4 COBPEMCHHBIC HWH(POPMAIMOHHBIC TEXHOJOTMH ISl [OMCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAUU U
[PEJACTaBACHUS Yy4eOHOW M HAYYHO-TIOMYJISIPHOW HH(POPMAIIUH, TOJIYYCHHOW M3 pa3IMYHBIX HCTOYHHUKOB, KPHUTHYCCKH aHAIU3UPOBATh MOIYYaeMYIO
nHpopMaIuo;

OOBSICHATD MPUHIIMITBI JCHCTBUS MAIIHH, TPUOOPOB M TEXHUYCCKUX YCTPOUCTB, pa3jindyaTh YCJIOBHS UX O€30MaCHOTO MCIOIh30BAHUS B IIOBCEIHEBHON KU3HU;
MPUBOINUTH TIPUMEPHI BKJIaJla POCCUHCKUX M 3apyOCKHBIX yYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETUUECKUE 3HAHMS MO (PU3HMKE B MOBCEIHEBHOW KM3HH JUIs oOecrieueHUs] 0€30MacHOCTH TPU OOpaIIeHUU ¢ MPHUOOpaMH U TEXHUYESCKUMHU
YCTPOMCTBAMH, JUTSI COXPAHEHHSI 3I0POBbS M COOJFOICHHSI HOPM DKOJIOTHYECKOTO TMOBEIICHHS B OKPYKaIOIIeH cpesie;

paboTaTh B IrPYIIE C BHINOJHEHUEM PA3JIUYHBIX CONUANBHBIX POJICH, IUTAHUPOBATh paOOTy IPYIIIBI, PAIMOHAIBHO PACIIPECIIATh 003aHHOCTH U TUIAHUPOBATh
JIeSITEIbHOCTD B HECTAHAAPTHBIX CHUTYAIIUsX, aJeKBATHO OI[CHUBAThH BKJIA]] KAXK/IOTO U3 YYACTHUKOB IPYIIIBI B PEIICHHE PacCMaTPHUBAEMOM POOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumMeHoBaHUe pa3ziesioB U TeM KosinuecTBo yacoB JnexkTpoHHbIE (LUPOBLIE)
n/n nporpamMmMbl Bcero| KoHTpoJibHbIE TpaKTHYecKHue obpa3oBaTesibHbIE PECYPChI
paboThl paboThI
‘Pasaeﬂ 1. PU3NKA U METO/IbI HAYYHOT'O [I03HAHH A
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Ne HaumMmeHoBaHUe pa3ziesioB U TeM KosinuecTBo yacoB JnexkTpoHHbIE (LUPPOBLIE)
n/mo IporpaMMbl Bcero| KoHTpoJibHbIE TpaKTHYecKue obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
1.1 |[®usuka v MeTo/bl HAYYHOT'O NO3HAHHUS 2 0 0 bubauoreka LIOK
https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 10 paszeny H 2 H
IPazgen 2. MEXAHUKA
2.1 |KunemaTtuka 5 0 0 bubsunoTteka LJOK
https://m.edsoo.ru/7f41bf72
2.2 ||/luHamuKa 7 0 0 bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpaHeHUs B MEXaHUKEe 6 1 1 Bubsnoreka LIOK
https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 110 pa3jeny H 18 H
‘Paa,qeﬂ 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAWHAMUKA
3.1 ||OcHOBBI MOJIEKYJIAPHO-KUHETHYECKOU 9 0 1 bubauoTteka LLIOK
TEeoOpUU https://m.edsoo.ru/7f41bf72
3.2 ||OcHOBBI TEpPMOJUHAMUKU 10 1 0 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHble COCTOSIHUA BelleCTBa. 5 0 0 bubanoreka LIOK
®dazoBble epexo/ibl https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 110 pa3jeny H 24 H
‘PaBAeJI 4. 3JIEKTPOAUHAMHUKA
4.1 ||DneKkTpocTaTHKaA 10 0 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41bf72
4.2 |[locTOSIHHBIN 3/IEKTPUYECKUH TOK. TOKH B 12 1 0 Bu6anoTeka [IOK
pas3JIMYHbIX CpeJiax https://m.edsoo.ru/7f41bf72
‘I/ITOFO 110 pasjesny H 22 H
‘Pe3epBHoe Bpems H 2 H 1 H H
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Ne HaumMmeHoBaHUe pa3ziesioB U TeM KosinuecTBo yacoB JnexkTpoHHbIE (LUPPOBLIE)
n/n IpOrpaMMbl Bcero| KoHTposbHbIE MpakTHYecKue o6pa3oBaTesibHbIE PECYPChI
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 4 3
11 KJIACC
Ne HauMeHoBaHue pa3/iesioB U TeM MIPOTrPaMMbl KosnyecTBo 4acoB dnexkTpoHHbIe (LMPpPOBbIE) 06pa30BaTe/bHbIE
n/n Bcero KoHTposbHBIE [IpakTHyeckue PECYpChI
paboThl pa6oThl
Pazaen 1. 3JIEKTPOJAMHAMUKA
1.1 |MarHuTHOE MoJie. JJIeKTpOMarHuTHast 11 1 3 [[BubanoTeka [IOK
UHAYKIMSA https://m.edsoo.ru/7f41c97c]]
‘I/ITOI‘O 10 paszeny H 11 H
‘Paa,qeﬂ 2. KOJIEBAHU A U BOJIHbI
2.1  |MexaHUYECKHE U 3JIEKTPOMAarHUTHbIE 9 0 1 [[BubanoTeka JOK
KoJiebaHUs https://m.edsoo.ru/7f41c97c]]
2.2 |MexaHUYECKHE U 3JIEKTPOMarHUTHbIE 5 1 0 [[PubaunoTeka JOK
BOJIHBI https://m.edsoo.ru/7f41c97c]]
2.3 ||OnTHKa 10 0 3 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41c97c]]
‘I/ITOI‘O 10 paszeny H 24 H
‘PaBAeJI 3. OCHOBBI CNIEIJUAJIbHOM TEOPHM OTHOCUTEJILHOCTH
3.1 ||OcHOBBI clleiMaIbHON TEOPUHU 4 1 0 [[BubnumoTteka LIJOK
OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c]]
‘I/ITOFO 10 paszieny H 4 H
Pazgen 4. KBAHTOBASI ®M3UKA
41 ||9yieMeHTBbI KBAHTOBOH ONTHKHU 6 0 0 [[BubanoTeka [JOK
https://m.edsoo.ru/7f41c97c]]
‘4-2 ”CTpOEHI/Ie aToMa H 4 H 0 H 0 H[[BI/I6JII/IOTeKa LIOK
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Ne HamMeHoBaHMe pa3/iesioB U TeM MMPOTPaMMBbI ‘ KosnyecTBo 4acoB ‘ JnekTpoHHbIe (IMPpPOBBLIE) 06pa30BaTE/bHbIE
n/n Bcero KoHTpoJibHbIE [IpakTHYecKUe PECYpChI
paboThl paboThl
‘ H H H H Hhttps://m.edsoo.ru/7f41c97c]]
43 ||ATOMHOE PO 5 0 0 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41c97c]]
‘I/ITOI‘O 10 paszieny “ 15 “
‘Pas,qeﬂ 5.3JIEMEHTbI ACTPOHOMUWH U ACTPOPU3UKHU
51 |3J1eMeHThI aCTPOHOMHH U aCTPOPUIUKH 7 1 0 [[BubauoTteka LIOK
https://m.edsoo.ru/7f41c97c]]
‘I/ITOI‘O 10 pasjesy H 7 H
‘Pa3aeJI 6. ObOBIIAIOLIEE IOBTOPEHUE
6.1 ||O6o61alolee MTOBTOPEHUE 4 0 0 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41c97c]]
‘I/ITOI‘O IO paszeny H 4 H
‘PesepBHoe BpeMsi H 3 H H H
IOBILEE KOJIMYECTBO YACOB 10 TIPOTPAMME || 68 || 4 [ 7 [

ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB ‘ Jata JJIeKTpOHHbIE IUPPOBbIE
n/n Bcero|| KonTposbhble | llpaktuueckue || A3y1eHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

1 ||®usuka — Hayka o npupo/e. HayuHble MeTO/ibl 0 0 Bu6snoTeka LJOK
MIO3HAHMS OKPYXKaKoIIero Mupa https://m.edsoo.ru/ff0c32e2

2 ||Posb u MecTO dU3MKU B GOPMHUPOBAHUU 0 0 Bu6snoTeka LJOK
COBpEMEeHHOM Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
NPAaKTUYECKOH eATeJbHOCTH JI0Jlel
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Ne Tema ypoka KosinuecTBO 4acoB ‘ JaTta JJIeKTpOHHbIE IUPPOBHIE
n/n Bcero| KouTtposbhbie || pakThueckue || 13Y1€HHS o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
3 MexaHnunueckoe JBUXeHHe. OTHOCUTENIbHOCTh 1 0 0 bu6siunoTteka [JOK
MeXaHHU4YeCKoro JBxeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, yCKOpEeHHEe
4  |PaBHOMepHOe NpSAMOJIMHEHHOE [ BIXKEeHUe 1 0 0 bubaunoTteka LLIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE NMPSMOJIMHENHOE IBUXKEHU E 1 0 0 bu6bsaunoTteka [JOK
https://m.edsoo.ru/ff0c372e
6 CB0OOIHOE MajJieHre. YCKopeHHe CBOOOJHOTO 1 0 0 bubauoreka LIOK
najieHus https://m.edsoo.ru/ff0c39cc
7 KpuBosinHelHOe ABWXeHUeE. [|BUKeHH e 1 0 0 bubauoreka LIOK
MaTepUaJbHOU TOYKHU M0 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
8 |[lpuHuMn oTHOCUTeNbHOCTH ["anunes. 1 0 0 bu6sunoTteka [JOK
MHepuaibHble CUCTEMbI OTCUeTa. [lepBbIi 3aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa
9 ||Macca Tena. Cusa. [IpyHIMI Cyniepno3ULIUU CUJL. 1 0 0 Bub6anoTeka [IOK
BTopoii 3akoH HbroToHa /11 MaTepraibHOW TOYKHU https://m.edsoo.ru/ff0c3be8
10 |Tperui 3akoH HproTOHA /11 MaTepHUaJbHBIX TOYEK 1 0 0 BubsaunoTteka LLOK
https://m.edsoo.ru/ff0c3be8
11 ||3akoH BCEMHUPHOTO TAroTeHUs. Crjia TIXKECTH. 1 0 0 bu6sunoTteka [JOK
[lepBast KOocMHUYeCcKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 |Cuua ynpyroctu. 3akoH 'yka. Bec Tesa 1 0 0 Bu6snoreka LIOK
https://m.edsoo.ru/ff0c3e18
13 ||Cuna TpeHus. KoadppunueHT TpeHus. Cuna 1 0 0 Bu6snoTeka LIOK
CONPOTUBJIEHUS MIPU ABUKEHUU TeJla B )KUJKOCTHU https://m.edsoo.ru/ff0c3f76
WJIU rase
14 |IlocTynaTesibHO€e U BpaljaTeJbHOE JBUXKEHUE 1 0 0 bubaunoreka LIOK

abCcoJ/II0THO TBEpPIOTo Tesia. MoMeHT cuJibl. [ledo
CUJIBL. YC/I0BUSA paBHOBeCUs TBEPAOIO TeJa

https://m.edsoo.ru/ff0c41a6
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Ne Tema ypoka KosinuecTBO 4acoB JaTta JJIeKTpOHHbIE IUPPOBHIE
n/n Bcero| KouTtposbhbie || pakThueckue || 13Y1€HHS o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI

15 |Umnysabc MaTepuabHOM TOYKH, CUCTEMBI 1 0 0 bubauoTteka LLIOK
MaTepHaJbHbIX ToYeK. UMnysibc cuibl. 3aKoH https://m.edsoo.ru/ff0c43d6
COXpaHeHHUs UMIyJbca. PeakTUBHOE IBUKEHUE

16 |[PaboTa ¥ MOLHOCTB cUJ/bl. KHHeTHUYecKas 3Heprus 1 0 0 Bu6snoTeka LIOK
MaTepuaJbHOM TOYKH. TeopeMa 06 U3BMEeHEHUH https://m.edsoo.ru/ff0c4502
KWHEeTHUYeCKON 3Hepruu

17 |lloTreHuuasibHasA 3Heprud. [loTeHMa/IbHASA SHEPTHUA 1 0 0 bu6sunoTteka [JOK
ynpyro AedopMUpPOBaHHOMN NPY>KUHBI. https://m.edsoo.ru/ff0c461a
[loTeHMabHAsA 3HeprUs Tesa BOIM3U NOBEPXHOCTH
3eMsin

18 |[[loTeHLMa/bHbIE U HENMOTEHIMa/IbHbIe CUJIbL. CBSI3b 1 0 0 bubaunoreka LIOK
paboThl HEMOTEHLUAIbHbIX CHJI C U©3MEHEHUEM https://m.edsoo.ru/ff0c478c
MeXaHW4YeCKOM 9HePrUU CUCTEMBI TeJl. 3aKOH
COXpaHeHHs] MeXaHUYeCKOU SHEPTUU

19 |J/la6opaTopHas pa6oTa «HMcciesoBaHue CBA3U 1 0 1
pa6oThI CUJIbI C ©I3BMEHEHUEeM MeXaHu4eCKou
3HEepruM TeJja Ha NpuMepe pacTaKeHUus
PEe3UHOBOrO XKIr'yTa»

20 |[KonTpoJsibHasi pa6oTa no Teme «KuHemaTuka. 1 1 0 Bu6snoreka LIOK
JAunHaMHUKa. 3aKOHbI COXpaHEeHHUs B MEXaHUKe» https://m.edsoo.ru/ff0c4b74

21 ||OcHOBHBIE NIOJIOXKEHUA MOJIEKYJIAPHO- 1 0 0 Bu6snoreka LIOK
KWHETHYeCKOU TeopuU. BpoyHOBCKOe JBMKEeHUE. https://m.edsoo.ru/ff0c4dc2
Anddysus

22 |XapakTep ABMKEHHUS U B3aUMOJEUCTBUSA YaCTHUL] 1 0 0
BellecTBa. MoJiesiu CTpoeHUs ra3oB, XKUAKOCTEN U
TBEP/bIX TeJ

23 |[Macca moJsiekyJ1. KosnyecTBO BellecTBa. 1 0 0

[TocTosiHHast ABorazipo
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Ne Tema ypoka KosinuecTBO 4acoB ‘ JaTta JJIeKTpOHHbIE IUPPOBHIE
n/n Bcero| KouTtposbhbie || pakThueckue || 13Y1€HHS o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
24 |TennoBoe paBHOBecue. Temneparypa u eé 1 0 0
usmepenue. lllkana temneparyp Lenbcua
25 |Mpeanbhblii ra3 B MKT. OcHoBHOe ypaBHeHue MKT 1 0 0 bubauoTteka LLIOK
https://m.edsoo.ru/ffOc4fde
26 ||AbcostoTHada TeMIlepaTypa Kak Mepa cpe/iHel 1 0 0 Bu6snoTeka LIOK
KHHETUYEeCKOW 3HEPTHUU JABHUXKEHHUS MOJIEKY.I. https://m.edsoo.ru/ff0c511e
YpaBHeHue MeHpeneeBa-KnaneiipoHa
‘27 ‘3aKOH JanbToHa. a30Bble 3aKOHBI H ‘ H H H
28 |J/la6opaTopHas pa6oTta «UccaegoBaHue
3aBHCUMOCTHY MeX/y NapaMeTPaMHy COCTOSIHUA
pa3pe:KeHHOro rasa»
29 |[M3ompoiecchl B ealbHOM ra3e U ux rpadpuueckoe 1 0 0 bu6sunoTteka [JOK
npejcTaBJaeHHE https://m.edsoo.ru/ff0c570e
30 |(BHyTpeHHssI sHeprus TepMOJUHAMUYECKOU 1 0 0 bu6sunoTteka [JOK
CUCTEMBI U C1IOCOObI €€ u3MeHeHus. KosnuecTBo https://m.edsoo.ru/ff0c5952
TeNJOThl U paboTa. BHyTpeHHss 3Heprus
OZJHOATOMHOTI'0 U/l€aJIbHOTO ra3a
31 |Bugel Tensionepenadu 1 0 0 bubauoreka LIOK
https://m.edsoo.ru/ff0c5c36
32 ||YnenbHasl TelJIOEMKOCTD BelllecTBa. KosinyecTBO 1 0 0 bubauoreka LIOK
TEeNJIOThI IPU TelJionepeaave. AJuabaTHBIN https://m.edsoo.ru/ff0c5c36
npouecc
33 ||[lepBbI¥ 3aKOH TEPMOJAUHAMUKH U €r0 IPUMEHEeHHEe 1 0 0 BubsauoTteka LLOK
K U30IMpolieccam https://m.edsoo.ru/ffOc5efc
34 |[Heo6GpaTHUMOCTb MPOIECCOB B mpupoie. Bropoi 1 0 0 bu6sunoTteka [JOK
3aKOH TEPMOJIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 |[Ipunuun gevictBus u K1/l TenyioBoi MaliuHbI 1 0 0 bubauoreka LIOK
https://m.edsoo.ru/ff0c600a
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Ne Tema ypoka ‘ KosinuecTBO 4acoB ‘ JaTta JJIeKTpOHHbIE IUPPOBHIE
n/n Bcero| KouTtposbhbie || pakThueckue || 13Y1€HHS o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
‘36 HL[HKJ] Kapno u ero KII/| H H 0 H 0 H H
‘37 ”3KOJIOFI/I‘JECKI/IE npo6JIeMb] TENJIO3HEPreTUKH “ H 0 “ 0 “ H
38 | O6o6waruuil ypok «MosiekyisipHasa Gu3uka. 0 0 Bub6snoTeka LIOK
OCHOBBI TEPMOJUHAMHUKH» https://m.edsoo.ru/ff0c6938
39 |KoHTpoJ/ibHasa pa6oTa no reme «MoJieKyasspHas 1 1 0 Bubsnoreka LIOK
¢usuka. OCHOBbI TEPMOANHAMUKMN» https://m.edsoo.ru/ff0c6a50
40 |[Tapoobpa3oBaHue U KOHJeHcalus. UcrmapeHue u 1 0 0 bu6sunoTteka [JOK
KUIIEHUE https://m.edsoo.ru/ff0c63b6
41 ||AGCOJIIOTHAsA U OTHOCUTEJIbHAS BJQXKHOCTb BO3/yXa. 1 0 0 bu6sunoTteka [JOK
HacplieHHbIN nap https://m.edsoo.ru/ff0c64d8
42 |TBéppoe Teno. Kpucrannuyeckue v amoppHble Tesa.| 1 0 0 BubsnoTeka LIOK
AHU30TpOMNUs CBOWCTB KpUCTaJLJIOB. XKugkue https://m.edsoo.ru/ff0c65f0
KpucTaiabl. CoOBpeMeHHble MaTepuasbl
43 |[lnaBieHUe U KPUCTAJLIM3ALMA. Y ie/bHAd TenjioTa 1 0 0 bubanoreka LIOK
miaByieHus. Cybaumanus https://m.edsoo.ru/ff0c6708
44 |YpaBHeHUe TEMNJOBOro 6asaHca 1 0 0 BubsaunoTteka LLOK
https://m.edsoo.ru/ff0c6820
45 | 3snekTpu3anus Tes. JJeKTpUdecKui 3apsj. JBa 1 0 0 bu6sunoTteka [JOK
BH/1a 3JIEKTPUUECKUX 3aPsI/I0B https://m.edsoo.ru/ff0c6bcc
46 |[IpoBOAHUKH, JUIJIEKTPUKHU U MOJIYIIPOBOSHUKH. 1 0 0 bu6sunoTteka [JOK
3aKOH COXpaHeHHs 3JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 |BsaumMojencTBHe 3apAf0B. 3aKoH KyJsioHa. 1 0 0 bubauoreka LIOK
TouyeuHbIH 3/IEKTPUIECKHU 3apsi/ https://m.edsoo.ru/ff0c6ce4
48 |Hanpsik€HHOCTB 3j1eKTpUudeckoro noJs. [IpuHuun 1 0 0 bu6sunoTteka [JOK
CyNepro3uLUH 3JeKTPUIECKUX oJiel. JInHUU https://m.edsoo.ru/ff0c6df2
HaNlPAXXEHHOCTHU
‘49 HPa60Ta CHUJI 3JIEKTPOCTATHYECKOTO MOJIs. H 1 H 0 H 0 H HBI/I6JII/IOTeKa [IOK

28



https://m.edsoo.ru/ff0c6938
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

Ne Tema ypoka KosinuecTBO 4acoB ‘ JaTta JJIeKTpOHHbIE IUPPOBHIE
n/n Bcero| KouTtposbhbie || pakThueckue || 13Y1€HHS o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
‘ ‘HOTGHHI/IaJI. Pa3HoCTb MOTEHLMAJIOB H H "https://m.edsoo.ru/ff0c6f00
50 |(I[IpoBOAHUKHU U AWIJIEKTPUKH B 1 0 0 bubsunoTteka LJOK
3JIEKTPOCTAaTUYECKOM noJie. /luaneKkTprudeckas https://m.edsoo.ru/ff0c7018
IPOHULIAEMOCTh
51 |3nekTpoémkocTb. KonmeHcaTop 1 0 0 Bu6snoTeka LIOK
https://m.edsoo.ru/ff0c7126
52 ||3/1eKTPOEMKOCTD IJIOCKOTO KOHJleHcaTopa. JHeprud || 1 0 0 Bbu6anoTeka [IOK
3apsKeHHOI'0 KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
53 |J/Ia6opaTopHas pa6oTa "U3mMepeHue 1 0 1
3JIEKTPOEMKOCTH KOHAeHcaTopa"
54 |llpyuHUMI AeHCTBUA U IPUMEHEHHE KOH/IEHCATOPOB, 1 0 0
KONKMPOBAJIbHOIO anmnapara, CTpyHHOTo pUHTepa.
Jd/ieKTpocTaTU4YeCcKas 3alUuTa. 3a3eMJIEHUEe
3JIEKTPONIpUOOPOB
55 |3/ieKTprUYecKu TOK, YCJIOBHS €ro CylieCTBOBaHMUSI. 1 0 0
[TocTosiHHBIM TOK. CHJsla TOKa. HanpsixkeHue.
ConporusisieHue. 3akoH OMa /14 y4acTKa Lenu
56 |llocnepoBaTesbHOE, apaJljie/ibHOE, CMELIaHHOE 1 0 0 bubauoreka LIOK
coeilMHEHMe NPOBOJHUKOB. JlabopaTopHas paboTa https://m.edsoo.ru/ff0c74f0
«H3ydyeHue cMelIaHHOI0 COeJUHEHUS] Pe3UCTOPOB»
57 |PaboTa 1 MOIIHOCTb 3JIEKTPUYECKOT'0 TOKA. 3aKOH 1 0 0 Bub6anoTeka [IOK
Jxoyns-Jlenua https://m.edsoo.ru/ff0c7838
58 ||3akoH OMa /15 MOJIHOM (3aMKHYTOM) 1 0 0 Bub6anoTeka [IOK
3JIeKTpudeckol 1enu. KopoTkoe 3aMblKaHUE. https://m.edsoo.ru/ff0c7ae0
JlabopaTopHas pabota «M3amepenue I/|C MCcTOUHUKA
TOKa U €ro BHYTPEHHET0 COMPOTUBJIEHUS»
59 |3/ieKTpoHHasi IPOBOJAUMOCTb TBEPABIX METAJIJIOB. 1 0 0
3aBHCUMOCTb CONPOTHBJIEHUS METAJIJIOB OT
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Ne Tema ypoka ‘ KosinuecTBO 4acoB ‘ JaTta JJIeKTpOHHbIE IUPPOBHIE
n/n Bcero| KouTtposbhbie || pakThueckue || 13Y1€HHS o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI

‘ HTeMnepaTypbl. CBepxnpoBOAUMOCTb H ‘ H H

60 |(|9sieKTpUYeCKUM TOK B BakyyMe. CBOMCTBa 1 0 0
3JIEKTPOHHBIX NYYKOB

61 |[losiynpoBOAHWKH, UX COOCTBEHHAsI U MPUMeECHasI 1 0 0 bu6bsauoTteka [JOK
poBOAMMOCTb. CBOMCTBA p—Nh-Ilepexoa. https://m.edsoo.ru/ff0c84ae
[ToslynpoBoHMKOBBIE IPUOOPHI

62 | 9NeKTpHUYEeCKUU TOK B pacTBOpPAx M pacljiaBax 1 0 0 bubauoTteka LLOK
3JIEKTPOJIMTOB. JJIEKTPOJIMTUYECKAs AHUCCOIAALIHS. https://m.edsoo.ru/ff0c82ba
JJIEKTPOIU3

63 ||9/IeKTpUYeCKUM TOK B razax. CaMocTosTe/bHbIN U 1 0 0 bu6sunoTteka [JOK
HeCcaMoCTOSITe/IbHbIN pa3psai. MosiHusg. [l1asma https://m.edsoo.ru/ff0c84ae

64 |(|9sieKTpUYecKue NPUOOPbI U YCTPOUCTBA U UX 1 0 0 bu6sunoTteka [JOK
NpakKTU4YecKoe npuMeHeHue. [[paBuia TeEXHUKHU https://m.edsoo.ru/ff0c86fc
6e30MacHOCTH

65 ||0606warUi YPOK «IIEKTPOJUHAMUKAY» 1 0 0 Bub6anoTeka [IOK

https://m.edsoo.ru/ff0c88be

66 |KoHTpoJ/ibHasi paboTa no TeMe «JJIeKTPpOoCTaTHKa. | 1 1 0 Bub6anoTeka [IOK
IIOCTOSAHHBIN 3JIEKTPUYECKHI TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
pa3/IMYHBIX Cpejax»

67 |Pe3epBHbId ypoK. KOHTpO/IbHAsA pa6oTa o TeMe 1 1 0 bu6sunoTteka [JOK
"JieKTpoAgHAMHUKaA" https://m.edsoo.ru/ff0c8c56

68 |Pe3epBHblil ypok. 06061a01MKi ypok no TemaM 10 1 0 0 Bub6anoTeka [IOK
KJ1acca https://m.edsoo.ru/ffOc8f6¢

IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 I 3 I

11 KJIACC

‘ Ne H Tema ypoka H KosnvecTtBo yacoB H Jarta H JyeKTpOoHHbBIE TUPPOBLIE
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n/n Bcero|| KonTposbHble || [IpakThyeckue || U3ydeHUs o6pa3oBaTeJibHbIe PECYPChI
paboThl paboThl
1 |MocTositHHBIE MAarHUTHI U UX B3aUMOIeHCTBHE. MarHUTHOE 1 0 0 bu6aunoteka [JOK
noJie. BekTop MarHUTHOM MHAYKIMU. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
UHAYKLUH
2 |MarHuTHoOe MoJie MPpOBOAHUKA C TOKOM. ONBIT IpcTeaa. 1 0 0 Bubaunoreka LIOK
B3sauMozeicTBrE NPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |/la6opaTopHas pa6oTa «M3ydyeHre MarHUTHOTO MOJIs 1 0 1 Bubsinoreka LIOK
KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
4 ||leficTBe MarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM. CHJia 1 0 1 bu6aunoreka IJOK
AMnepa. /JabopaTopHas pa6oTta «McciesoBanue https://m.edsoo.ru/ff0c9ac0
JAelCTBYS IOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»
5 ||leficTBMe MarHUTHOTO MOJIsl HA JBYKYLIYIOCS 3apsKeHHyo || 1 0 0 Bu6auoTteka LIJOK
yactuuy. Cusa JlopeHnna. Pabora cuiibl JlopeHna https://m.edsoo.ru/ff0c9df4
6 | 3sekTpoMarHuTHas UHAYKIUs. [loTOK BeKTOpa MarHuTHOM || 1 0 0
UHAYKUMU. 3JIC MHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHOH
uHAYKIMU Papajes
7 |/laopaTopHas pa6oTa «UcciieagoBaHue SABJIECHUS 1 0 1 Bubsinoreka LIOK
3JIEKTPOMAarHMTHOM UHAYKIIUUA» https://m.edsoo.ru/ff0cal50
8 |[MHAYKTUBHOCTbD. fB/IeHHe caMOUHAYKIKMU. D/IC 1 0 0 bu6sunoreka IJOK
CAaMOMHAYKIMU. JHEPTHSI MAaTHUTHOTO M0JIS1 KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. JJIEKTPOMarHUTHOE ToJie
9 ||TexHHUYeCKHe yCTPOUCTBA U UX IPUMeHEHHe: MOCTOSTHHbIE 1 0 0
MarHuThbl, 3J1eKTPOMArHUThl, 3JIEKTPO/|BUTATEb,
YCKOPUTEJH 3JIeMEHTAPHBIX YaCTHUII, UHAYKIIMOHHAs 1eYb
10 ||0606maronMit ypok «MarHuTHOeE MoJie. JJIeKTpOMaruuTHasi| 1 0 0 Bubsnoreka LIOK
UHAYKIMSI» https://m.edsoo.ru/ff0cab82
11 |KonTpo/ibHas pa6oTa no treme «MarHuTHoe MoJie. 1 1 0 Bubsnoteka LIOK
JJIeKTPOMAarHUTHasA UHAYKIMA» https://m.edsoo.ru/ff0cad58
12 ||ICBo6oHbIe MexaHUYeCKUe KosiebaHus. [apMoHHuYecKkue 1 0 0 bub6auoTeka [IOK

KoJie6aHUsl. YpaBHEHHe rapMOHHUYEeCKUX KOJIebaHUM.

https://m.edsoo.ru/ff0caf06
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Ne Tema ypoka ‘ KosinuecTBO 4acoB ‘ JlaTa JyeKTpOHHbBIE TUPPOBLIE

n/m Bcero|| Konrtposbhbie || lpaxTuueckue || H3Y1eHHA 06pazoBaTesbHbIE PeCypChl

paboThl paboThl

| |Mpespamenne sneprun L | | |

13 |UlaGopaTopHas pa6oTa «HhcciieaoBaHre 3aBUCUMOCTH 1 0 1
nepuojJa MaJjbIX KOJ1e6aHu# rpy3a Ha HUTH OT AJIMHbI
HUTH ¥ MaCChI rpy3a»

14 |[Kosie6aTesnbHbINA KOHTYP. CBOGOAHBIE 3JIEKTPOMArHUTHbIE 1 0 0 bu6auoTteka LJOK
KO0JiIebaHHUS B U/leaJIbHOM KoJiebaTeJIbHOM KOHTYPE. https://m.edsoo.ru/ff0cb820
AHas10TUs MEXAY MEXaHUYECKHUMHU U 3JIEKTPOMAarHUTHbIMU
KoJIeOaHUSAMU

15 ||®opmysa ToMcoHa. 3aKOH COXpaHEHHsI IHEPTHUU B 1 0 0 Bu6auoTteka LIJOK
HJleaJibHOM KoJie6aTeJIbHOM KOHTYype https://m.edsoo.ru/ff0cb9c4

16 |[IpeacTaByieHUE O 3aTyXaOIIUX KOJIEeOAHUSX. 1 0 0 bu6auoteka IJOK
BbeiHy>X/1eHHble MexaHU4eCKHUe KoJiebaHusl. PesoHaHcC. https://m.edsoo.ru/ffOcbb86
BbIHY>X/leHHbIE 3JIEKTPOMarHUTHbIE KOJIe6aHUs

17 |llepeMeHHbIN TOK. CHHYCOUJAJIbHBIN EpeMeHHbIN TOK. 1 0 0 bu6anoTeka LIOK
Mo1HOCTh NepeMEHHOT0 TOKA. AMIIUTYZHOE U https://m.edsoo.ru/ff0cbd34
JIeCTBYyIOIIlee 3HAaYEHNE CUJIbI TOKA U HaNPsKEHUsI

18 | Tpancdopmarop. [IpousBoAcTBO, Nepefaya U notTpebsenue | 1 0 0
3JIEKTPUYECKOU JHEPTUHU

19 |YcTpoilicTBO U paKTHYeCKOe NIpUMeHeHMe 3jieKTpuyeckoro| 1 0 0 bub6anoTeka LIOK
3BOHKA, reHepaTopa NepeMeHHOro ToKa, IMHUU https://m.edsoo.ru/ff0cc324
3JIeKTponepeaay

20 |[9koJiorMYecKHe pUCKH IPU MMPOU3BO/ICTBE 1 0 0
3JIeKTpo3Hepruu. KyibTypa ucnosb3oBaHus
3JIEKTPO3HEPTHH B MOBCEAHEBHOM XKU3HU

21 ||MexaHU4YeCKHe BOJIHBI, YCJIOBUS paclipoCTpaHEeHHUS. 1 0 0 Bu6auoTteka LJOK
[Tepuoj. CKOPOCTb pacnpoCTpaHEeHHUS U JIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeyHble U TPOJOJIbHBIE BOJIHEI

‘22 HBByK. CkopocTb 3ByKa. 'poMkoCTb 3ByKa. BeicoTa ToHa. H 1 H 0 H 0 H HBI/I6JII/IOTeKa LIOK
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0e30IacHOro IIpUMEHEeHHUdA

Ne Tema ypoka KosinuecTBO 4acoB ‘ JlaTa JyeKTpOHHbBIE TUPPOBLIE
n/m Bcero|| Konrtposbhbie || lpaxTuueckue || H3Y1eHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThl
‘ ‘TeM6p 3BYKa H ‘https://m.edsoo.ru/ffOcccOc
23 ||I9yieKTpOMarHUTHBIE BOJIHbI, UX CBOMCTBA U CKOPOCTh. 1 0 0 bub6anoTeka [IOK
I[Tkasia 3/1eKTPOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[lpuHLUIBI paAUOCBA3U U TesleBUJieHUs. Pa3BuTue cpeacts || 1 0 0
CBA3U. Pagnonokanus
25 |KoHTpoJibHaA pa6oTa «Kosie6aHUS U BOJTHBI» 1 1 0 Bubsnoreka LIOK
https://m.edsoo.ru/ff0cc6f8
26 |[IpssMOIMHEHOE pacpOCTPAaHEHHE CBETA B OJIHOPOJHOM 1 0 0 Bu6auoTteka LJOK
cpefsie. ToyeuHbI UCTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 ||OTpakeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune 1 0 0 BbubanoTeka [IOK
M300pakeHUH B MJIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 |[Ipesomsienue cBeTa. [loiHOe BHYTpEHHEE OTPAKEHHE. 1 0 0 Bu6auoTteka LJOK
[IpesiesIbHBIN yToJ1 NOJTHOTO BHYTPEHHET0 OTPaXKeHUS https://m.edsoo.ru/ff0cd7f6
29 |Jla6opaTopHas pa6oTa «M3MepeHHe NOKa3aTeJif 1 0 1 bubsaunoTteka [IOK
npesioMJIEeHUs CTeKJ/Ia» https://m.edsoo.ru/ff0cd67a
30 |J/Iuu3bl [locTpoeHue n306pakeHU B inH3e. Popmy.ia 1 0 0 bubanoTeka LIOK
TOHKOM JINH3bI. YBeJIMUeHHUe JIMH3bI https://m.edsoo.ru/ffOcddle
31 |J/la6opaTopHas pa6oTta «HMcciezoBaHue CBOMCTB 1 0 1
U300pakeHHU ! B JIMH3aX»
32 ||Aucnepcus cBeta. CJIOXHBIK cocTaB 6es10T0 cBeTa. LiBeT. 1 0 1
Jla6opaTtopHas pa6oTa «Ha61waeHue aucnepcuun
cBeTa»
33 |UnTepdepennus cBeta. Juppaxkuus cBera. 1 0 0 Bu6auoTteka LJOK
JudpakumoHHas peléTkKa https://m.edsoo.ru/ffOced22
34 |[lonepeyHOCTb CBETOBBIX BOJIH. [losisipusanus cBeTa 1 0 0 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0cf02e
35 |OnTHyecKre MpUGOPHI U YCTPOUCTBA U YCIOBUS UX 1 0 0
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Ne Tema ypoka KosinuecTBO 4acoB ‘ JlaTa JyeKTpOHHbBIE TUPPOBLIE
n/m Bcero|| Konrtposbhbie || lpaxTuueckue || H3Y1eHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThl
36 |['paHULbI TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU. 1 0 0 bu6auoTteka LJOK
[locTys1aTel crieaJlbHOM TEOPUU OTHOCUTEJIbHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCHUTE/NIBHOCTb OJTHOBPEMEHHOCTH. 3aMe/IJIeHhe 1 0 0 bu6auoteka IJOK
BpeMeHH U COKpalleHHe JIJIMUHbI https://m.edsoo.ru/ffOcfa42
38 |9Heprus U UMNYJIbC PEJATUBUCTCKON YacTULbl. CBA3b 1 0 0 bu6auoTteka LJOK
MaccChl C 3HEPrUer U UMIYJIbCOM. JHEPTHS MOKOS https://m.edsoo.ru/ffOcfc68
39 | KoHTposibHaA pa6oTa «OnTuka. OCHOBBI CIELNA/IbHOU 1 1 0 Bu6auoTteka LJOK
TEOPUHU OTHOCHUTEbHOCTHU» https://m.edsoo.ru/ffOcf6f0
40 | ®oronbl. opmy.ia [lnaHka. IHeprus U UMMNYJIbC GOTOHA 1 0 0 Bu6auoTteka LJOK
https://m.edsoo.ru/ffOcfe16
41 | OTkpbITHE U HccaenoBaHue ¢oToadpdekTa. OnbIThI A. I 1 0 0 Bu6auoTteka LJOK
CtosieToBa https://m.edsoo.ru/ffOcffc4
42 |3akoHbl poToaddekTa. YpaBHeHHe JUHIITEHHA JJIsI 1 0 0 bub6anoTeka LIOK
doToadpdekTa. «KKpacHas rpanuna» poroadpdekra https://m.edsoo.ru/ff0d015e
43 | [laBnenue cBeta. OnbiThl I1. H. JlebegeBa. XumMmuuyeckoe 1 0 0 bu6sunoreka IJOK
JleiCTBHE CBeTa https://m.edsoo.ru/ff0d04a6
44 ||TexHHUYeCKHe yCTPOUCTBA U MPAKTUYECKOEe TPUMEHEHHUE: 1 0 0
¢doTo3sieMeHT, POTOJATUYHK, COJTHEYHAs HaTapes,
CBETOHO/
45 ||PemeHue 3a/Jja4 110 TeMe «JJIEMEHTbl KBAHTOBOM OMTHKU» 1 0 0 bu6aunoreka I[JOK
https://m.edsoo.ru/ff0d0302
46 |Mopenb aTtoma Tomcona. OnbiThl Pesepdopaa no 1 0 0 Bu6sanorteka LLOK
paccesiHUIO a-4acTull. [l1aHeTapHas MoJie/ib aToMa https://m.edsoo.ru/ff0d091a
47 |[MoctynaTsl Bopa 1 0 0 Bu6snorteka LLIOK
https://m.edsoo.ru/ff0dOafa
48 |M3nydyeHue u norJioiieHre GOTOHOB MPU nepexoje atomac || 1 0 0 bu6anoTeka [IOK
OJJHOTO YPOBHS 3HEPTUU Ha APYyrou. Bubl cieKkTpos https://m.edsoo.ru/ff0dOafa
‘49 HBonHOBbIe CBOWCTBa YacTull. BosiHel e Bpois. H 1 H 0 H 0 H HBI/I6JII/IOTeKa LIOK
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Ne Tema ypoka KosinuecTBO 4acoB ‘ JlaTa JyeKTpOHHbBIE TUPPOBLIE
n/m Bcero|| Konrtposbhbie || lpaxTuueckue || H3Y1eHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThl
KopnyckyisipHo-BOJIHOBOU Ayain3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BbIHY>K/IeHHO€ H3JIy4eHue
50 ||OTKpbITHE pagroakTUBHOCTU. ONbITHI Pe3epdopaa mo 1 0 0 Bub6anoTeka LIOK
ONnpe/ieJIeHUI0 COCTaBa PaZJMOAKTUBHOIO U3JIyYeHUA https://m.edsoo.ru/ff0d0fd?2
51 |ICBoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue 1 0 0
PaiM0AaKTUBHOCTH Ha YKHUBble OPTaHU3MbI
52 ||OTKpbITHE MPOTOHA U HeUTpoHa. U30oTomnbl. Asbda-pacnaj. 1 0 0 BbubanoTeka [IOK
JJIEKTPOHHBIA U MO3UTPOHHBbIN OeTa-pacna. 'aMmma- https://m.edsoo.ru/ff0d1162
U3JlyueHue
53 ||9Heprus cBSI3U HYKJIOHOB B si/ipe. fliepHble peaKI1u. 1 0 0 bub6anoTeka LIOK
AnepHblil peakTop. [Ipo6/1eMbl, NEPCIEKTHUBHI, https://m.edsoo.ru/ff0d1356
3KOJIOTUYECKHE aCleKThI si/IepHON SHEPTETUKHU
54 ||I9sieMeHTapHble YacTUIbL. OTKPBITHE NO3UTPOHA. MeTo/bI 1 0 0 Bu6auoTteka LIJOK
Ha0JII0/IEeHUS U PETUCTPALIMU 37IeMeHTapHbIX YaCTHUIL. https://m.edsoo.ru/ff0d0e38
Kpyrabii cton «®PyHpaMeHTaIbHbIE B3aUMOAEUCTBHUS.
EnuHcTBO PU3MYECKON KAaPTUHBI MUPa»
55 |Bug 3Bé3aHoro He6a. Co3Be3 s, IpKHe 3BE3/1bl, IJIaHETHI, 1 0 0
UX BUZiMMoe JiBxkeHue. CoiHeYHas cucTeMa
56 ||CosHie. CosiHeYHasi aKTUBHOCTD. ICTOUHUK 9HEPTUHU 1 0 0
CoJiH1Ia U 3BE3/]
57 ||3B€3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI TTIABHON 1 0 0
MoC/IeJ0BaTeJIbHOCTU. BHyTpeHHee cTpoeHue 3BE3/,.
CoBpeMeHHbl€ Mpe/ICTaB/IeHUs 0 NPOUCXOXKIAEHUN U
sBoJitol U CoJIHIA U 3BE3/
58 |Mneunsbi# [lyTe — Hama lanakTuka. [lonoxxeHnue u 1 0 0
ABwxeHUe CosiHLaA B ['asakTuke. [asnakTuku. YépHbIe AbIpbI
B S1ipaxX raJIaKTHUK
‘59 ”BCGJIEHHaH. Pas6eranue ranaktuk. Teopus bosbuoro H 1 H 0 H 0 H H
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https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoka ‘ KosnyecTBo yacoB ‘ Jarta JyeKTpOHHbBIE TUPPOBLIE
n/m Bcero|| KonTposbhbie || Mpaktuueckue || H3Y4€HHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThl
‘ ”BSprBa. PesinkTOBOE M3/ydyeHHe. MeTarajakTUKa H H H H H ‘
‘60 HHepeLueHHbIe npo6JieMbl aCTPOHOMUH H 1 “ 0 H 0 “ “ ‘
61 |KoHTpo/ibHasA pa6oTa «JJieMeHTbl aCTPOHOMMH U 1 1 0
acTpopu3uKu»
62 ||060061maIui ypok. Posib GU3UKH M aCTPOHOMHHU B 1 0 0
9KOHOMHYECKOH, TEXHOJIOTUYECKOH, COLJUAJIbHOU U
3TUYeCcKoM chepax J1esTeJIbHOCTH YesoBeKa
63 |0606mamui ypok. Posib u MecTo GU3UKHM U acTpoHOMUHM B|| 1 0 0
COBpEMEeHHOM Hay4YHOM KapTHHe MUpa
64 |06061warLuil ypok. Posib pusnyeckoit Teopru B 1 0 0
dopmMuUpoBaHUU NpeCcTaBIeHUN 0 GU3UUECKON KapTUHE
MHpa
65 ||0O6o6manui ypok. MecTo pu3ndecKOr KapTUHBI MUpa B 1 0 0
0611eM psi/ly COBpeMEHHBIX eCTeCTBEHHO-HAayYHbIX
npeJCcTaBJeHUH 0 IPUPO/Je
66 |[Pe3epBHbIN YpoK. MarHuTHoe 1noJie. JJeKTPOMarHuTHas 1 0 0
UHAYKIUSA
67 |Pe3epBHbIi ypok. OnTHKa. OCHOBBI CleL{MaJIbHOW TEOPUHU 1 0 0
OTHOCUTEJIbHOCTH
68 |Pe3sepHblll ypok. KBaHTOBas ¢prsuka. JjieMeHThI 1 0 0 Bu6auoTteka LJOK
aCTPOHOMHHU U acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 [ 7 [

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

v' Miaxues I'.5., Byxosues B.b., Corckuii H.H. / TTox pex. ITapdentheoii H.A.//@usuka. Bazosslii u yriy6iaéunbiit yposau 10 ki1 M: AO “Usgarenscrso “IIpocserienue”, 2021r

36


https://m.edsoo.ru/ff0d1784

v' Msxumes I' 5., Byxosues B.B., Corckuit H.H. / ITog pea. ITapdentoesoit H.A.//®unsuka. Ba3oseiii u yroyOonénnsiii yposau 11 k1 M: AO “Hspatensctso “Ilpocsemenne”, 2021r

METOIUYECKHUE MATEPHUAJIBI IVIAA YYUTEJIA

Msikumes I'.51., Byxosues b.b., Corckuii H.H. / ITox pea. IlapdentseBoit H.A.//®uznka. bazosslit n yriayonaéuustit ypoau 10 k1 M: AO “U3narensctBo “IlpocBemenue”, 2021r
https://edsoo.ru/Primernaya rabochaya programma srednego obschego obrazovaniya predmeta Fizika .htm

Mskumes I'.f1., Byxosnes b.b., Corckuit H.-H. / [Tox pexn. I[TapdenTtreBoit H.A./®uznka. ba3zosslit u yriryonéansnii yposau 11 k1 M: AO “Usmarenscto “Ilpocsenienne”, 202 1T
®usnka. Paboune nporpammel. [lpeamernas nunus yueonukos cepun "Knaccuueckuit kypc". 10-11 kmacesr: yue6. mocobue amns o0meo0pa3oBart.
opraHuzanuii: 6a3oBeiii 1 yrayos. yposau/ A.B. lllatanuna. - 2-e u3z. - M.: [Ipocsemenne, 2018

LSRN NEN

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

v' https://edsoo.ru/Primernaya rabochaya programma srednego obschego obrazovaniya predmeta Fizika .htm
v https://m.edsoo.ru/7f41bf72
v https://m.edsoo.ru/7f41c97c
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