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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o pu3uke 6a30BOro ypoBHS HA YPOBHE CpeIHEro o0Iiero oopa3oBanus pa3padoTaHa Ha
OCHOBE TOJIOXKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOECHMS OCHOBHOW 00Opa3oBaTeIbHOW MPOTPaMMBI,
npeactaBieHHbx B ®I'OC COO, a taxke ¢ yuéroM denepaibHOl pabodeil mporpaMMbl BOCTUTaHUS U
KOHIIEMIIUH MPernoaBanus yueOHoro npeamera «Pu3nka» B 00pa3oBaTenbHbIX OpraHu3anusx Poccuiickoi
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Copep:xanue mporpaMmbl o pU3UKE HANPaBICHO Ha OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOyuatomuxcst 10—11 kimaccoB npu o0yuenun ux ¢pusrke Ha 6a30BOM ypOBHE HA OCHOBE CHCTEMHO-
IesaTenbHOCTHOTO moaxona. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm POIOC COO x
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METAlpeJAMETHBIM pe3yibTaraM oOOyueHHs, a TaKke
YUUTHIBAET HEOOXOAMMOCTh peallu3allid MEXKIPEAMETHBIX CBs3ed (U3UKU C eCTEeCTBEHHO-HAayYHBIMU
y4eOHBIMU TIpeaMeTamMu. B Hell omnpeaensitoTcs OCHOBHBIC IIeNIM M3y4eHUs (PU3UKU Ha YPOBHE CPEIHEro
ob1iero o0pa3oBaHus, IIIAHUPYEMBbIE PE3YIbTAThl OCBOCHUS Kypca (PU3HUKU: TUYHOCTHBIC, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE PE3yJIbTaThl OCBOCHHUSI Kypca (PU3UKK HAa 0a30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIE

PE3yNbTaTHI MO roj1aM 00yUYEHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3uka Kak Hayka o Hanbosiee 00X 3aKOHAaX MPUPOIbI, BHICTYIIAs B KaUeCTBE y4eOHOro MpeIMera
B IIKOJIC, BHOCUT CYIISCTBECHHBIA BKJIAJl B CHCTEMYy 3HaHUH 00 okpyxkaromem mupe. LIIKompHBIA Kypc
(bu3MKN — cHCTEMOOOPA3YIOUIHIA ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOIBKY (PU3NYECKHE
3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBIICHUI, U3y4aeMbIX XUMUEH, Ouonoruei, puznueckoil reorpadueit
U actpoHoMHuei. Mcronb30BaHue U aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUI ONpeaenseT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA, OTYYCHHUS
HOBBIX MaTepHaioB C 3a/laHHBIMM CBOMCTBaMM M Apyrux. M3ydyeHue (u3MKd BHOCHUT OCHOBHOM BKJIaJ B
(dopMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI TPUMEHSATh
HAyYHbII METO/] TO3HAHUS ITPH BHITIOJIHEHUN UM YY€OHBIX UCCIIEOBAHUI.

B ocHOBy kypca (pusuku a1 ypoBHS CpeHero oomero oOpa3oBaHUs MOJIOXKEH psij UIeH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEH KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepHall U3 BCeX pa3/esioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuzayuu. B cooTBeTcTBUM ¢ HeH Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce sBisgercs GOpMHUPOBAHUE MPECTABIEHUN O CTPYKTYPHBIX YPOBHSX
MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeamnoiaraet UCIoIb30BaHHe T'YMaHUTaApPHOTO MOTEHIIHANa
¢u3nyeckoil Haykd, OCMBICIEHHE CBSI3U pa3BUTUS (U3MKM C pa3BUTHEM OOLIeCTBA, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoesa npuknaonoti nanpasnennocmu. Kype ¢Gu3nku npeamnongaraeT 3HakOMCTBO C IIUPOKUM KPYyrom
TEXHUYECKHUX M TEXHOJIOTHYECKUX IPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozusayuu peamn3yercsi MOCPEICTBOM BBEICHHUS JIEMEHTOB COJIEPXKaHMS, MOCBSIIEHHBIX
HKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C Pa3BUTHEM TEXHHMKHU U TEXHOJOTHH, a
TaKxe 00CyKIeHUS MPOOIEM pallMOHATILHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKOM 0€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (M3UKH Ha YPOBHE CpPEJHEro oO0Iero oO0pazoBaHMs SBISIOTCS
¢usnueckue Teopun (GopMHUpPOBAHUE MPEACTABICHUHN O CTPYKTYpE NOCTPOSHHSI (PU3MUECKON TEOPHHU, POJIU



(byHIaMEHTAIFHBIX 3aKOHOB M NPUHIMIOB B COBPEMEHHBIX IPEJCTABICHHUSIX O TPHPOJE, TPAHUIAX
MPUMEHUMOCTH TECOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U TPOLIECCOB).

CHUCTeMHO-JESITETbHOCTHBI MOIX0A B Kypce (HU3UKU peamu3yercss MpexIe BCEro 3a CuéT
OpraHM3aLUH YKCIIEPUMEHTAIBHON AeATeIbHOCTH oOyuaromuxcs. [y 6a30Boro ypoBHs Kypca (GU3UKH —
3TO HCIOJIH30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB M J1a0OPaTOPHBIX padoT,
KOTOpBIE B IporpaMMe mo (pusuke OObEAMHEHBI B OOLIMI CIHMCOK YYEHHYECKUX MPAKTUYECKUX padoT.
Beinenenne B yka3aHHOM TmiepedHe JabOpaTOpPHBIX pPAa0OOT, MPOBOIUMBIX JJISi KOHTPOJS M OICHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH O0pa30BaTEIBHOTO MPOLECCa UCXOMs U3 OCOOCHHOCTEH IIIaHUPOBAHUS U
ocHameHus1 kaOuHeta ¢u3MkH. [Ipm 3TOM oOOecreumBaeTcsi OBIAJEHHE OOYYAIOIIUMUCS YMCHUSAMH
MPOBOJIUTH KOCBEHHBIE M3MEPEHMS, HUCCIIECIOBAHUS 3aBUCUMOCTEH (M3UUECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbiroe BHMMaHWE yIensercss PEUICHUI0 PAacu€THBIX M KAadeCTBEHHBIX 3amad. [lpm stom s
pPacyETHBIX 3a7a4 MPHOPUTETOM SIBJISIFOTCS 33/1a4H C SIBHO 331aHHOH (PU3MYECKOH MOJIEIBIO, TIO3BOJISIONIHE
MPUMEHSATh N3yYCHHbIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3zielia Kypca, TaK U HHTeTpUpys 3HAHUS
U3 pasHbIX pazfenoB. /s KauecTBEHHBIX 3aJad MPHUOPUTETOM SIBISIIOTCA 3aJaHUs Ha OOBSCHEHHE
NpoTeKaHust (PU3NYECKUX SBJICHUI U MPOIIECCOB B OKPYXKAIOLIEH KHU3HHU, TPEOYIOIIHEe BHIOOpa (PU3NIECKON
MOJIETIH JUISl CUTYAIlMU TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu OI'OC COO k MaTepHabHO-TEXHUYECKOMY O0OECIICUeHUIO
y4eOHOTO Tpolecca 6a30BbIii ypOBEeHb Kypca (PM3UKH Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHMs JAOJDKEH
U3y4aThCsl B YCIOBHSX INPEIMETHOro kaOumHeTa (PU3MKM WIIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHeTa
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA. B kabuHeTe GU3NKH JODKHO OBITh HE0OX0auMoe 1abopaTopHOe
000pyI0BaHUE IS BHIIOJHEHHS YKa3aHHBIX B IPOTpaMMe 1Mo (PU3UKE YICHUIECKUX MPAKTHYECKUX paboT U
JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCTpanmoHHOE 000pyJOBaHHE (OPMUPYETCS B COOTBETCTBUH C IMPUHIMIIOM MHUHHMAaTbHOW
JIOCTaTOYHOCTH M O00ECIeYnMBAeT MOCTAHOBKY IIEPEYHCICHHBIX B MpOrpamMme Mo (U3UKE KIFOYEBBIX
JIEMOHCTPAIHHI JIJIsl NCCIICAOBAHMS N3YUaeMbIX SBJICHUI M MTPOIECCOB, IMITMPHUECKUX U (PyHTaMEHTaTBHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIabopaTtopHoe 0OOpyJOBaHUE [yl YYEHHYECKMX IpPaKTHUYECKUX paboT Qopmupyercs B BHIE
TEMaTUYeCKMX KOMIUIEKTOB M 00ecrneumBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JIBYX OOYYaroLIUXCS.
TemaTndeckrne KOMITIEKTHI JIAOOPATOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH MOCTPOSHBI Ha KOMILIEKCHOM
WCTIOJIH30BAHNH aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B
BUjie HU(PPOBBIX T1a0OPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4eHUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHME HWHTEpPECa W CTPEMJICHHsS OOYYalOUIMXCS K HAYYHOMY H3YYCHHIO TPHPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEACTABICHUN O HAyYHOM METOJe MO3HAHUSA U (OPMHUPOBAHKE HCCIIENOBATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK Pe3ylibTaTa U3y4YeHHUs OCHOB CTPOSHHS MaTEPUU U
(GbyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHHE YMEHUH OOBSICHATH SIBJICHUS C UCTIOIB30BaHUEM (PH3MUECKUX 3HAHUN U HAYIHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUNH O poNH (HU3WKK I Pa3BUTHUS JPYTHX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTIKeHHe ITUX Tielieii 00ecrieunBaeTcs pelIeHneM CIIeIyOMIHX 3a/1a4 B IPOIlecce N3ydeHHs Kypca
(¢u3MKK Ha YpOBHE CpeHEro 00IIero 00pa3oBaHUs:



e TPUOOPETCHHE CHUCTEMBI 3HAHWUN 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (GU3HKY, SJEKTPOAUHAMHUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI
acTpo(hu3HKH;

e (dopMHUpOBaHME YMEHHMH NPUMEHITH TEOPETHYECKUE 3HAHUSA JUII OOBSICHEHUS (PU3MUECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHSTUS PAKTUIECKUX PEIICHUH B TOBCEAHEBHOM KU3HH;

® OCBOCHHE CIIOCOOOB pelICHHs PA3TUYHBIX 33J]au C SBHO 33JaHHOH (PU3NYECKON MOJeNbIo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/1aHue (DU3MYECKONW MOIENH, aJ€KBAaTHOW YCIOBUSAM
3aJauu;

e [OHMMaHHE (PUIUUYECKMX OCHOB U TMPHUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPELY;

® OBJAJIEHUE METOJlaMU CaMOCTOATEIbHOIO IUIAHUPOBAHUA U TMPOBEACHUA (PUINUYECKUX
SKCIIEPUMEHTOB, aHaliu3a W HHTepnpeTanuy WHGOpMalUU, ONpEeAeNeHUsI TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJbTara;

® CO3/JaHWE YCIOBUH /ISl pa3BUTUS YMEHUH TMPOEKTHO-HCCIIEIOBATENBCKOH, TBOPUYECKON
JeSITEIbHOCTH.

Ha m3y4enne ¢puzuku (6a30BbIi ypOBEHB) Ha yPOBHE CpeaHero obmiero oopasoBanus orsoautcs 204

gaca: B 10 kimacce — 10249acoB (3 waca B Heeno), B 11 kimacce — 102 gacoB (3 vaca B Heemo).

[Ipennaraemslii B mporpamMme 1o (pusmnke nepeueHs 1ab0paTopHbIX U MPAKTUYECKUX padoT SIBISIETCS

PEKOMEH/IOBAaHHBIM, YYHTENb J€laeT BBIOOp MPOBEACHHUS JIaOOpaTOPHBIX PabOT M OMBITOB C YYETOM
WH/IMBUYAIHBIX OCOOCHHOCTEH 00yJarOIINXCS.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nUecKux sBICHUNH M nporeccoB. Haydnele runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MAaTEPHAIIBHON TOYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yacrora
oOpaiueHus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UILUTFOCTPAINS KWHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue ckopocTu Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHU MpPHU PABHOYCKOPEHHOM JBM)XEHHUM C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrUd Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX OIBITHOE 000CHOBaHHUE.
bpoynosckoe asuxenue. npdysus. Xapakrep ABMKEHHS U B3aUMOIECHCTBUS YacTUL BELIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogens unpeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOM TEOpHUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B UAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUEe H30IPOLECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOACHCTBHUSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpeneneHnne Macchl BO3/lyXa B KJIACCHOM KOMHAre Ha OCHOBE HM3MEpeHHM o0béMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cuctemMa. BHYTpeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IebHas
TEIIOEMKOCTBH BellecTBa. KoMuecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoM mnporecce. [lepBbiif 3akoH TepMoauHaMmuku. [Ipumenenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennoble MamuHbl. [IpuHIMNIGI 1eficTBUA TemIoBbIX MamuH. [IpeoOpazoBanus sHEpTUn B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOPHEPTETUKH.

TexHudyeckue YCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemiepaTypbl) Tella Ipu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINUS CBOMCTB KPUCTAILIIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnmaBieHue u KpucTaIM3alMs. Y AelabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUA COBPCMCHHBIX MATCPHUAIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKH. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe none. HanpskéHHocTh 3nekTpuueckoro mnois. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IEKTPUYECKOTO MOJIS.

Pabota cun anexrpocrarudeckoro nosst. [lorenuman. Paznocts norennmanos. [TpoBogHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. JIusiekTprudeckas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOWCTBA M IMPAKTHUECKOE IPUMEHEHHUE: JIJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopencTere HadIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON TPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpruecKoe COIIPOTUBIICHUE. Y nensHOE COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH [xxoymns—JIenna. MOmHOCTD 37EKTPUYECKOTO TOKa.

DJIEKTPOABUKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCThH COTIPOTUBIICHHS] METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJEKTPUYECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJIMTOB. DJIEKTPOJIUTUYECKAS
Juccoryanus. DIEKTPOIIN3.

DneKTpuuecKkuii TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTelbHbIE MPUOOPHI, DSJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIAIA
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUIIBI ICTOYHUKA TOKA M €M0 BHYTPEHHET0 COMPOTUBIICHHUS.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COJICPXKATEIbHBIX MEXKIIPSIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWMSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, THHEWHAs (QyHKIUS, apaboia, rurnepbona,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKUBOU mpupoje, nudysus, ocMoc, TemI000MeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIC CBOWMCTBA TBEPABIX TEJ, KHUIKOCTEH M Ta30B, 3JICKTPHYCCKUC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUe IBMKCHHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOAIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAHCHHs HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAHOMATepHAJIOB, W  HAHOTCXHOJOTHH,  O3JCKTPOCTaTHUEeCKas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBI, TAJTbBAHHUKA.

11 KJIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3amMopaelcTBME NOCTOSAHHBIX MAarHUTOB. MarHutHoe moue.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIIMM MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O HPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moxaynb W HampaBleHHE. /J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pa6orta cumsr JlopeHiia.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHudyeckne yCTpoOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: ITOCTOSIHHBIE MAarHWThI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUYeCKHe KojebaHus. [apmoHHMueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. IlpyKUHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE FTapMOHHUYECKUX KojeOanuii. [IpeBparenue snepruu npu
FapMOHUYECKHUX KOJIIeOaHUSX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJECOAHUS B HUACATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMIPSYKEHUSL.

Tpanchopmarop. IlpomsBoncTBo, mepemada W MOTPEeOJIECHUE AIEKTPUUYECKON HSHEPTHUU.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKUNM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CBOOOIHBIE EKTPOMArHUTHBIEC KOJIeOaHusI.



OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAlpsDKEHMsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JUuiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAUuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJsipu3alus, Tudpakuus, UHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILbIO IPU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMe JICHIE BPEMEHHU M COKpAIEHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3Hepruu (HOTOHA C €r0 YACTOTONH. DHEPrUusi U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ge bpoitnsa. KopnyckyasipHO-BOITHOBOM JTyaanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Moguenb onbiTa Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOILIKE CII0KHOCTb CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopaa no onpeneneHuto coctaBa paauoakTUBHOro u3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTU HA JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IIpobirembl M MEpCHEKTUBBI  sEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoelcTBusA. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE AaCTPOHOMHUHU.



Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTebHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpEeMEHHbIE IPEACTABIECHUSA O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJICIICHUS MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEeKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyllecTBIseTCS € Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemuvie nousimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOIO ITO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM IpUpoe, KojeOaTeIbHble IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
WHIYKIIMOHHAsL TIeYb, pajap, pPaauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yNIbTaThl OCBOEHUs ydeOHoro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOIIMX TPAIULHOHHBIM IIEHHOCTAM pPOCCHICKOro oOIiecTna,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIEC PEUICHHUS, OpPUEHTHUPYSCH Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00ALHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE ICVCTBUM B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSITEIIbHOCTH, 3a1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTHU M POTUBOPEYHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKH MOCIEACTBUI ACATEIbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHeE 1eHCTBUSA

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMHU MOHATHSIMH U METoJaMH (PU3NYEeCcKOu
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3NYECKOro coAepKaHus, MPUMEHEHHIO Pa3INYHBIX METOAO0B MMO3HAHUS;

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJIU3UpOBaTh 3aJady, BbIIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI I JJOKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEAEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HAaBLIKAMHU ITOJTYYCHHA I/IH(l)OpMaI_II/II/I (1)I/I3I/I‘-I€CKOFO COACPIKaHUA U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaI_[I/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPXAHHUS B Pa3NIU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU J1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHMCTBHS 110 €€ JOCTUKEHHIO: COCTABIATH IUIaH JEHCTBHN, PACIIPEAEIIATH POJIA C Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JEATEIbHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHHUIO SPYIAUIIUH B 00JIACTH (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI cpeAHero oOuero oopa3oBaHus y OOydYarOIUXCsS COBEPUICHCTBYETCS 3MOIMOHATILHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSL, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepIHUAIbHAs CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOIEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH AIEKTPUUECKUHN 3apsi] IPHU pELICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIKOCTEH U TBEPABIX TEN, U3MEHEHHE 00BEMa Te MpU HArpeBaHWUU (OXJIAKICHHH ),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAllMs, IUIABJIICHUE, KPUCTAIIU3ALMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXy TapaMeTpamMHu COCTOSHUSI Ta3a B H30MpoIeccax, AICKTPHU3alus Tel, B3aUMOJICHCTBHE
3apsJIOB;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
MyTh, MIEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUjla, UMITYJIbC Tella, KHHETHYeCKas
DHEprus, MOTCHIMANbHAS JHEPTHs, MEeXaHW4eckas padoTa, MexXaHWYecKas MOIIHOCTh, TpHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIONIb3YEMbIX BEJTMYMH, X 0003HAUCHUS
U eIMHULBI, HAXOAUTh (POPMYIbBI, CBSI3bIBAIOLINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIE CBOMCTBA TENl W TEIUIOBHIC SIBICHHS, HWCIOJB3Ys
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT MOJIE3HOrO JCHUCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTKCHIBATh M3YYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYCHHS M €IUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJIbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOMPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHSI
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW DHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsifa, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUS (TPaHUIII, 00JaCTH ) TIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI JICHCTBUS MAIlIMH, TPUOOPOB U TEXHHUUECKUX YCTPOHCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu dSTOM  (HOpPMYIHpPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU HTOM
BEIOMpATh ONTUMAIBHBIA CIOCOO M3MEpPEHUS M HWCIOIh30BaTh HM3BECTHBIC METOJBI OICHKU
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEKIY GU3MUECKUMU BEIMYUHAMH C UCTIOTIB30BAaHUEM MPSMBIX
U3MEpEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh PE3YyJbTAThl IMOJIYUYEHHOM
3aBHCHMOCTH (DH3UYECKHX BEJIMYUH B BHJIC TAOIHI] U TPaUKOB, JIeJaTh BEIBOJIBI 110 PE3yJIbTaTaM
UCCIICIOBAHMS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 OIKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONCTB U 1JaOOpaTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTH ITOJTYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33a/1a4 COBPEMEHHbBIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
MOMYJSIPHOM MH(pOPMAIIUH, TOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€301acHOCTH TpU 00paIeHUH ¢ MPUOOPAMHU U TEXHUYECKHUMHU YCTPOUCTBAMH, JUISI COXPAaHEHHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TpYONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEpaxX poJib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (QU3UUYECKUX MOJeNel: TOYECUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoIecChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUMHAMUKHN U KBAaHTOBOHM (DU3HKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKeHHeE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIi0aKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIIONB3YS (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUH 3apsil, CWIa TOKa, DJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPUUYECKOr0 M MarHUTHOTO IOJeH, Mepuoj] U 4YacToTa KojieOaHWil B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETMYMHY C JPYTUMH BETMUYNHAMM;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ| IOoJlypaclaja, SHEprus CBSA3M aTOMHBIX SAep, NPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

aAHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBJICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguOAaKTHUBHOIO pacmajna, OpU OSTOM pas3inyarh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKHM 3€pKaioM, TOHKOH JIMH301;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aady U TUIIOTE3y yueOHOr0 AKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPEHUM:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHOH 3aBHCHMOCTH
buznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia 0€30IaCHOrO TpyAa INpPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PyIOBaAHUS;

pemiate pacu€THbIE 3aa4dl C SIBHO 3a/laHHON (U3UYECKOW MOJENbI0, HCIONb3YS
dus3nyecKre 3aKOHBI M TIPUHIINAIIB], HA OCHOBE aHAJIM3a YCJIOBUS 3aJIa4¥l BEIOMpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

peliaTh KayeCcTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJTb30BATh IPH PEIICHUH YISOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETAllMd W TPEJICTaBICHUS Y4eOHOW U Hay4yHO-
NOMYJSIPHON MH(POPMAIUH, TOTYYSHHON U3 Pa3INYHBIX HICTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX 0€30MacHOTO UCTIOIB30BaHUs B IOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA,

HCIIOJTb30BaTh TEOPETUICCKIE 3HAHUS 110 (PU3HKE B MOBCETHEBHOM KU3HU JIST 00CCTICUCHHUS
0e30MacHOCTH TIpU OOpAIEHUH C MIPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpejie;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniaTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

BOCIIMTATEJIBHAA JAEATEJBHOCTDb YUYMTEJSA HA YPOKAX IIO
HPEIMETY «®U3UKA» IPEAIIOJAT'AET CJAEAYIOUIEE:

* YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUN MEXKIy YYMTEIEM M €ro Y4YEeHHKaMH,
CIOCOOCTBYIOIMX MNO3UTHUBHOMY BOCHPHUSTHIO y4YalIUMMCS TpeOOBaHMI W MpochO y4uTend,
OPUBJICUCHUIO HMX BHHUMAaHHUS K OOCYyKJaeMoil Ha ypoke HWH(POpPMAalWU, aKTUBU3ALUU HX
IIO3HABATEJILHOMN NEATEIbHOCTH;

* TOOYK/IeHNE YICHUKOB COOJII0IaTh HA yPOKE OOIIENPUHSATHIC HOPMBI TOBEICHUS, TIPAaBUIIA
oOmieHust co crapmMu (YYUTENIMU) U CBEPCTHUKAMH (YYCHHKAMH), TPUHIUNBI Y4eOHOH
JUCLUIUIMHBL U CAMOOPraHU3allui, IPUBJICYEHNE BHUMAaHUs K HOpMaM MOBEIEHUS U MOPaJIbHbIM
LEHHOCTSIM KYJIBTYPBI CTPaH U3y4aeMoro s3bIKa;

* IPUBJICYCHHE BHUMAHHs YYEHUKOB K ILIEHHOCTHOMY AacCIEKTy H3Y4aeMbIX Ha YpPOKax
SIBIICHUI, OpraHU3anus UX paboThl C MOIy4aeMOl Ha YPOKE COIHMAIbHO 3HAYMMOHN HH(opMarue
— MHUIUUPOBAHUE €€ O0CYXJIECHUs, BHICKAa3bIBAaHUS YYallUMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BbIPa0OTKH CBOETO K HEH OTHOIIEHUS;

* MCII0JIb30BaHKNE BOCIUTATEIbHBIX BO3MOKHOCTEH COIEpKaHUs yUeOHOTro NpeaAMETa Yepes
JEMOHCTpALMIO JAETAM IPUMEPOB OTBETCTBEHHOI'O, T'PAXIAHCKOI'O IOBEACHHUS, IPOSBICHUS
YeN0BEKOI00Us U 100pOCepAeYHOCTH, Yepe3 MOA00p COOTBETCTBYIOUIMX TEKCTOB ISl UTCHUS,
3aja4 JUid pelieHusi, NpoOJeMHBIX CUTyalMid Aiis OOCYKIeHUS B Kiacce, BOCIUTaHUE
TOJIEPAHTHOT'O OTHOILEHUS K JPYToil KyJbType U €€ OCOOCHHOCTSIM;

* IPUMEHEHHNE Ha YPOKE HMHTEPAKTUBHBIX (OPM pabOThI yHalUXCsl:

- MHTEJUIEKTYaJbHBIX WIpP, CTUMYJIHPYIOUIUX ITO3HABATEIbHYI) MOTHBALMI YYEHUKOB;
JUAAKTHYECKOr0 TeaTpa, IJe IMOJIyueHHblE Ha YpOKE 3HaHHUS OOBITPBHIBAIOTCS B TeaTpalibHbBIX
IIOCTaHOBKAX;

- JUCKYCCHM, KOTOpBIE Jal0T YdYalluMCS BO3MOXKHOCTb NPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOI'O IMAJIOra;

- TPYIIIOBOM pabOThI Wi pabOTHI B Tapax, KOTOPbIE yuaT 00y4aroIuxcsi KOMaHAHOH paboTe
Y B3aUMOJEHUCTBHIO C JPYTUMU JAECTbMH;

* BKJIFOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOPHIE OMOTa0T MOAAEPKATh MOTHUBALUIO
JIeTeH K MOTYyYEHUIO 3HaHU M, HaJa)KMBAaHUIO TO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHNH B KJ1acce,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXKenaTeabHONH aTMOC(ephl BO BpEMsI YPOKa,;

® WHUOHUUPOBAHWEC H TIOAACPIKKA HCCHGHOB&TCHBCKOﬁ JCATCIIBHOCTH O6yanOIHHXCH B
paMKax pc€an3alliid UMW HHIAWBHUAYAJIBHBIX W TI'PYIIIOBBIX HCCICAOBATCIIBCKUX ITPOCKTOB, YTO
JacT IIKOJIbHUKaM BO3MOXHOCTbH HpI/IO6peCTI/I HaBBIK CaMOCTOATECIIBHOI'O PEIICHUA
TCOpCTH‘lCCKOfI HpOGJ’ICMBI, HaBBIK T'CHCPHUPOBAHUA U O(l)OpMHCHI/ISI COOCTBEHHBIX H,Z[eﬁ, HaBBbIK



YBaKUTEJIBHOTO OTHOUIEHUS K Uy>KUM UesIM, 0QOPMIIEHHBIM B paboTax JIpyrux uccienoBaresiei,
HaBBIK IMyOJIMYHOTO BBICTYIUICHUS MIEPE]] ayAUTOPUEH, apryMEHTHPOBAHUS M OTCTAUBAaHUS CBOCH
TOYKH 3PEHUS.

OcyiecTBisercs yepes:
Ha pecuonanvHom, MyHUUURATLHOM U 6CEPOCCUTICKOM YPOBGHE:

® yyacTue B INPEAMETHBIX OJMMIMAAAX (OYHBIX M 3a0YHBIX), IPEIMETHBIX KOHKYpPCAaX,
HAYYHO-TIPAKTHYECKUX KOH(PEPEHIHIX, COPEBHOBAHUSX.
Ha ypoene kopnyca:

e CHenuajgbHO pa3padOTaHHBIC 3aHATUS — COOBITHMIHBIE YPOKH, IOCBSILICHHBIC
UCTOPHYECKHM JlaTaM H  COOBITHSM, OHJIAWH-OKCKYPCHH KOTOpPBIC, PACIIHPSIOT
00pa3oBaTebHOE MPOCTPAHCTBO MPEAMETa, BOCIIUTHIBAIOT YBAKEHUE K UCTOPUYECKHM
JUYHOCTSIM, JIFOJISIM HAYKH, JTF0O0Bb K MPEKPACHOMY, K IPUPOJIE, K POTHOMY Kpalo;

e 3HAaKOMCTBO C PAa3IMYHBIMH JIOCTHIKCHUSIMH HAyKH W TEXHHKH, OOCYXKICHHE
9KOJIOTHYECKUX MTPOOIIEM, UCCIIEJOBAHHSI M BHECCHUE TPEIUIOKEHHI 110 MUPOYCTPOICTBY;

e TIpoBe/CHHE YYEOHBIX (ONMMIMAMIbBI, 3aHMMATENIbHBIC YPOKU U MATUMHUHYTKH, YPOK -
JIeTIOBasi UTpa, ypOK — MYyTEIIECTBUE, YPOK MacTep-KiIacc, YPOK-UCCIEIOBaHHUE H Jp.) U
y4eOHO-pa3BIIeKaTeIbHBIX, CIIOPTUBHBIX MEpONpUATHH (KOHKypc-urpa «llpemmerHbiit
KpoccBOpa», TypHUp «CBosl Urpa», BUKTOPUHBI, JUTEpATypHas KOMIIO3MIIHS, KOHKYpPC
ra3eT u pUCyHKOB, SKCKYpCHUs H 1Ip.);

® JICIIOJb30BAaHHE BU3YaJIBHBIX 00pa30B (MPEIMETHO-3CTETUYECKOH Cpelbl, HarvIsIHas
aruTanus MWKOJIBHBIX CTEHJIOB, IPEJMETHOH HAPaBJICHHOCTH, COBMECTHO IPOU3BOIUMEBIC
BUJICOPOJIMKHU IO TEMAM YPOKa);

e yyacThe mefaroroB-npeaMeTHUkoB B CoBere mnpoduiaakTHKe 1O  BOIpocam
HEYCIIEBAIOLINX 00YYarOIUXCs C LEJIbI0 COBMECTHOTO COCTaBJICHUS IUIaHA JIMKBUIAILIMN
aKaJIeMUIECKON 3a/10JDKEHHOCTH 110 ITPEeAMEeTaM;

y4acTHe NeJJaroroB-NpeMETHUKOB B POJIUTENLCKUX COOPaHUSAX yUEOHBIX OT/EICHUH.

BOCIIMTATEJIBHAA JEATEJIBHOCTD VYYUTEJIA HA YPOKAX 11O
IMPEIMETY «®U3UKA» [IPEAIIOJIATAET CJIEAYIOHIEE:

* YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXKIy YYMTEIEM M €ro Yy4YeHHKaMH,
CHOCOOCTBYIOUIMX IMO3UTHUBHOMY BOCHPHUATHIO y4allUMHUCS TpeOOBaHMM M Hpoch0 yduTens,
NPUBJICYEHUIO WX BHHMMaHUs K 00CyXkJaeMoil Ha ypoke HH(OpMalu{, aKTUBU3ALMHU HX
NIO3HABATEJILHOM 1EATEIbHOCTH;

* 1oOYy’KJIeHIE YYEHUKOB COOJII0/IaTh HA YPOKE OOIIEIPUHATHIE HOPMBI TOBE/ICHNUS, TpaBUiIa
oOuieHust co cTapmuMH (YYUTENIMH) U CBEPCTHUKAMU (y4EHUKaMH), MPUHIMIbBI y4eOHOM
JUCIUIUIMHBI U CAMOOPTraHU3allii, IPUBJI€YeHNE BHUMaHUs K HOpMaM MOBEICHUS U MOPAIbHBIM
LEHHOCTSIM KYJIbTYpPbI CTPAH U3y4aeMOr0 SI3bIKa;

* MPUBJICYCHUE BHUMAHHS YYEHUKOB K IIEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha YypOKax
SIBJICHHM, OpTraHu3aIus uX paboThl ¢ TOJIy9aeMOi Ha YPOKE COIMAIbHO 3HAYMMOUW HH(pOopManuen



— UHUIUUPOBAHUE €€ 00CYXJACHUS, BHICKA3bIBAHUS YYaLIMMUCS CBOETO MHEHHMsI IO €€ MOBOY,
BBIPa0OTKH CBOETO K HEH OTHOIICHUS;

* UCII0JIb30BAHNE BOCIIUTATEILHBIX BO3MOKHOCTEH COZepIKaHUs yIeOHOT0 MpeMeTa yepe3
ACMOHCTpalul0 ACTAM MNPHUMEPOB OTBCTCTBCHHOI'O, TI'PAXKIAHCKOTO ITOBCACHUA, HPOSABICHUSA
YeIIOBEKOIIOOUS U T0OpOCEepACYHOCTH, Yepe3 MoAOOp COOTBETCTBYIONIUX TEKCTOB JJISl YTCHUS,
3ama4 Uil pEIICHUs, NPOOJEMHBIX CHUTyallMii Juisi OOCYXIEHHs B Kjacce, BOCIMTAHUC
TOJICPAHTHOT'O OTHOILICHHUS K IPYTrod KYJIbType U €€ OCOOCHHOCTSIM;

* IPUMEHEHHNE Ha YPOKE HMHTEPAKTUBHBIX ()OPM pabOThI yHaluXcsi:

- MHTEJUIEKTYaJbHBIX UIpP, CTUMYJIHPYIOLUX I103HABATEIbHYI0 MOTHUBALIMIO YYEHUKOB;
JUIAaKTUYECKOTO Tearpa, I MOJyYeHHbIE Ha YpOKE 3HAHHS OOBITPHIBAIOTCA B TEATPaJIbHBIX
IIOCTAHOBKAX;

- ,Z[I/ICKYCCI/Iﬁ, KOTOPBIC HAarOT Y4YallUMCsS BO3MOXHOCTb HpI/IO6peCTI/I OIIBIT BCACHMHA
KOHCTPYKTUBHOI'O JUAJIOra;

- TPYIIIIOBOM pabOThI MJIK pabOTHI B Tapax, KOTOPHIE yuaT 00y4aroImuxcsi KOMaHAHOH paboTe
U B3aUMOJICHCTBUIO C JPYTUMU JACTbMH;

¢ BKJIFOUCHUC B YPOK HUI'POBLIX MPOLECAYP, KOTOPHIC NMMOMOTal0OT NOAACPKAaTh MOTHBALTUIO
JeTel K MMOJIYYCHHIO 3HaHPII>i, HaJa)KMBaHHIO IO3UTUBHBIX MEKINYHOCTHBIX OTHOIIIEHHH B KJ1acce,
MNOMOT'ar0T YCTaHOBJICHHUIO 1[06po>1<enaTean0171 aTMOC(bepr BO BpEMs YpOKa,

* UHUIMMPOBAHUE U TOJEP)KKAa MCCIEN0BATEIbCKON JEATEIIBHOCTH O0YyYarolMXcs B
paMKax peajM3aluy UMHU WHAMBHUIYalIbHBIX M I'PYIMIOBBIX HCCIEA0BATEIBCKUX MPOEKTOB, YTO
JacT  LIKOJIbHMKaM  BO3MOXXHOCTh  NPUOOPECTH  HABBIK  CAMOCTOSITEILHOTO  pEIlIeHUs
TEOPETUYECKON MpOoOIeMbl, HaBBIK F'€HEPUPOBaHUS U 0OPMIICHHUSI COOCTBEHHBIX HJEH, HaBBIK
YBa)XUTEJILHOTO OTHOIICHHUS K Yy>KUM HUJesIM, 0POPMIIEHHBIM B paboTax Jpyrux UcciaenoBaTelel,
HaBBIK MyOJIMYHOTO BBICTYIUICHUS MIEpe]l ayIMTOpUeH, apryMEHTHUPOBAHUS U OTCTaUBaHUsI CBOEH
TOUYKH 3PEHUS.

OCYH_ICCTBJ'IHGTCH qepes:
Ha PECUOHAIBHOM, MYHUUUNRAIBHOM U ecepoccuﬁcxom Ypoene:

® yyacTHWe B NPEIMETHBIX OJUMIIHAIAX (OYHBIX M 3a0YHBIX), MPEIMETHBIX KOHKYpCaXx,
HAYYHO-TIPAKTUYECKUX KOH(PEPEHIIUSIX, COPEBHOBAHUSX.
Ha ypoene xopnyca:

e cleuuajdbHO pa3pabOTaHHBIE 3aHATUS — COOBITHIMHBIE YPOKH, TOCBSIIEHHBIE
UCTOPUYECKUM JlaTaM M COOBITUSIM, OHJIAH-DKCKYpPCUU KOTOpBIE, PACIIUPSIOT
o0pa3oBaTesbHOE MPOCTPAHCTBO NMPEAMETA, BOCIUTHIBAIOT YBAXKEHHE K HUCTOPHUECKUM
JUYHOCTSIM, JIFOJSIM HayKH, JTF0O0Bb K MPEKPACHOMY, K MPUPOJE, K POTHOMY Kpato;

® 3HAaKOMCTBO C pa3IMYHBIMH JOCTHKEHHSIMH HAaykKl M TEXHUKH, OOCYXJeHUe
9KOJIOTHYECKUX MTPOOIIeM, CCIIeI0BaHUS U BHECEHUE MTPEJIOKEHUN 110 MUPOYCTPONCTBY;

® [poBe/ieHUE Y4YEOHBIX (OJUMIMAIbI, 3aHUMATENbHbIE YPOKH M NATUMHUHYTKH, YPOK -



JIeNIoBasl Urpa, ypok — IMyTeIIeCTBUE, YPOK MacTep-Kiacc, yPOK-UCCIIEA0BaHUE U JIp.) U
yueOHO-pa3BIeKaTeNbHBIX, CIOPTUBHBIX MEpONpUATH (KOHKypc-urpa «lIpenmeTrHslit
KpoccBOpa», TypHUp «CBOsl Urpa», BUKTOPUHBI, JUTEpATypHas KOMIIO3MIIHS, KOHKYPC
ra3eT U puCyHKOB, SKCKYypCHs U 1p.);

® UCHOJNb30BAaHUE BU3YAJIbHBIX 00pa30B (IIPEIMETHO-3CTETUYECKOM Cpenbl, HaIsHas
aruTanys MKOJIBHBIX CTEHOB, IIPEIMETHOMN HAIIPaBICHHOCTH, COBMECTHO IIPOU3BOIUMBIEC
BUJICOPOJIMKHU IO TEMAM YPOKa);

e yyacTue negaroroB-npeaMeTHUkoB B CoBere mnpoduiakTHKe 1O  BOIpocam
HEYCIEBAIOLINX O0YyUYarOIUXCsI C LIEIbI0 COBMECTHOIO COCTAaBJICHUS IIJIaHA JIMKBUAALMU
aKaJeMUYECKOM 3a10JDKEHHOCTH 110 IIPEIAMETaM;

y4acTHe IeJaroroB-peMETHUKOB B POIUTEIBCKUX COOPaHUSIX yUeOHBIX OTAEICHUN.



TEMATHYECKOE INTAHUPOBAHHME

10 k1ace
N3 nux
N3y4yenne
Ne Koa. gac. HOBOI'0
Tema pa3ziena KoHnTpoJbHbIe
pasieaa (ecero) MaTepHa.ia JlabopaTopHbie padoThI padoThI U CPOKH
H NpoBeJeHUs!
3aKperieHne
®dusmKa U eCTeCTBEHHO-
HAaY4HbII METO/] TO3HAHUS
1 IPUPOIBI 2 2
JL.p. Nel «M3ydyeHue nBUKEHUS Tea
110 OKPYXHOCTH TIOJI IEUCTBUEM CHII
YIPYTOCTH U TSKECTH»
2. Mexanuka 36 33 Kp Nel
JL.p. Ne2. «3yuenne 3akoHa
COXPAaHEHUs MEXaHUYECKON
SHEPTUN.
MounekyispHas (pu3uKa u JI.p. Ne3 «OmnpITHas IpoBepKa
3, yaspias § 31 29 P ) POBEP Kp Ne2
TEPMOJMHAMUKA 3akoHa ['eit — JIroccaka»
4. DneKTpoauHaMHKa 33 30 JL p. Ned. «M3yuenne Kp Ne3

IOCICO0BATCIIBHOTO U




MMApAIIETBHOIO COCTMHEHUI
[IPOBOJITHUKOBY.

JL. p. NoS. «M3mepenue DJIC u
BHYTPEHHETO COMPOTUBIICHUS
HCTOYHUKA TOKa.

Hroro: 102 94 5 3
11 KJIACC
KoandecTBo 4acoB
Ne i/ HaumeHoBaHuUe pa3aesioB U TeM MPOrPaMMBbI B KoHTpoabHbIe IIpakTHyeckune
cero padoThI padoThI
Paznen 1. JIEKTPOIMHAMMKA
1.1 MarnuTtHoe noje. JIeKTpOMarHuTHAsE HHAYKIIHS 11 1 3
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHnueckre U eKTPOMarHUTHHIE KOJIeOaHUsI
2.2 MexaHuueckre U 3J1eKTPOMarHUTHBIE BOJTHBI 1
2.3 ‘ Onruka 10
Hroro mo pazaeny 24
Pa3znes 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 ‘ OcHOBBI CIEIANIHOM TEOPUH OTHOCUTEIBHOCTH 4 1 0
Uroro no pazaeny 4




Pa3zgena 4. KBAHTOBAS ®PU3UKA

4.1 DaeMEeHTHI KBAHTOBON ONTHUKHU 6

4.2 Crpoenue aToma 4

4.3 ATOMHOE SApO 3)
Hroro no pazaeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7
Utoro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0maroiee MOBTOPEHUE 4
Utoro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
N Kosaun4yecTBo 4acoB JIeKTPOHHBbIE HU(POBHIE
11/-11 Tema ypoka B Konrpoabusie IIpakruueckue  00pasoBaTejbHbIe
cero
padoThbI padoTbI pecypcnl
HNHCcTpyKTaX 10 TEXHUKE 0€30IMaCHOCTH B
kabunere Gpu3uku. Ouzuka —
(dbyHIaMeHTaIbHAS HAayKa O TIPHPOJIC.
MeToabl HAYYHOTI'O UCCIICIOBAHUSA
1 ¢bus I[ec yq CHUI M(I)I CITMPOBAHKE 1 0 0 brbmmorexa LIOK
W3UYECKUX SBJICHUI. JIMPOBAHU
. ACIHIp https://m.edsoo.ru/ff0c32e2
(hU3UYECKUX SBJICHUH U MPOIIECCOB.
DuU3NYECKUI 3aKOH — I'PAHUIIbI
npuMeHuMocTu. dusnyeckue Teopuu u
MIPUHIIMI COOTBETCTBUS.
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
MeXaHUKH. BakHelmne KHHeMaTHdecKue
5 1 0 0 bu6nunorexa LIOK
XapaKTEpHUCTHKH — TIEpeMeEIIeHIE,
parerep peMett https://m.edsoo.ru/ff0c33e6
cKopocTb. OCHOBHBIE MOJIENU TEN U
JIBUKEHUH.
PaBunomepHoe asukenne tejl. CKOpocTb.
3 v P s p 1 0 0 bu6nunorexa LIOK
aBHEHHE PAaBHOMEPHOTO
p vp p https://m.edsoo.ru/ff0c3508
MPSMOJIMHEIHOTO IBU>KEHHUSI.
but6mmoreka [IOK
4 I'pad Ky IpAMOJIMHEIHOTO IBUKEHUS. 1 0 0
pad p a1 https://m.edsoo.ru/ff0c3620
bubnmnoreka LIOK
5 Pemenue 3amau 1 0 0
8 https://m.edsoo.ru/ff0c372e
5 C 1 0 0 bubmuorexa [JOK
KOPOCTh ITPH HEPAaBHOMEPHOM JBHKECHUH.
P p p P a https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

VYckopenue. [Ipsamonuneiinoe

bubnunoreka LIOK

7 1 0 0 https://m.edsoo.ru/ff0c3ada
PaBHOYCKOPEHHOE JIBHIKCHUE.
Pemenwne 3anay. 1 0 0
Pemenue 3amauy. 1 0 0
10 Pemenwne 3anay. 1 0 0
PaBHOMepHOE IBHIKEHUE TOYKH 110
11 OKpY>KHOCTU. OCHOBHBIE MOJIEIH TEJl. 1 0 0
Kunemarnka abCoOIIOTHO TBEPAOTO TelIa.
12 Pewenue 3amau 1 0 0
13 Pemenwue 3amau 1 0 0
14 Pewenue 3amau 1 0 0
15 CamocrositenbHas padora «Kunemaruka» 1 0 0
16 Pa6ora naja ommbkamu. KoppekinonHas 1 0 0
pabora
R I Al B 0 o DudmorenaloK
https://m.edsoo.ru/ffOc3be8
oTcyeTa.
18 Pemenwue 3amau 1 0 0
19 ITonsATHE CHIIBI — KaK MEPBI 1 0 0 bubmuoreka [IOK
B3aUMOJIEMCTBUSA TEIL. https://m.edsoo.ru/ff0c3be8
20 Cuna ynpyroctu. Cuna TpeHus. 3aKoH 1 0 0 bubmuoreka [IOK
I'yka, cyXxoro TpeHus. https://m.edsoo.ru/ff0c3be8
bubnuotexa [JOK
21 Petnere sana ! 0 0 https://m.edsi.ru/ff0c3d00
22 Il 3axon HeroTona. 1l 3axon HeroToHa. 1 0 0 buomroreia LIOK

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

bubnunoreka LIOK

23 Petrictiite safa https://m.edsoo.ru/ffOc3f76
I'paBUTaLIMOHHBIE CUJIBI. 3AKOH BCEMUPHOI'O Bu6muoteka [JOK
24
TATOTCHUSL. https://m.edsoo.ru/ff0c41a6
25 Pemenue 3amau
Jlabopamopuasa paboma Ne 1 «H3yuenue
26 08UCCHUA MeNd NO OKPYHCHOCHU ROO
delicmeuem cuil ynpy2ocmu u maxcecmu)
97 [TepBas kocmuueckasi cCkopocTh. Bec Tena.
HeBecoMocTh 1 neperpysku.
08 Nmnynbc MaTepuanbHONU TOYKU U CUCTEMBI. bubnnoreka [JOK
V3meHeHe U COXpaHEHHE UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
29 Pemrenue 3amau
30 Pewenue 3amau
PeaxktuBHOE nBH>KeHUE. Mcnonb30Banne
31 3aKOHOB MEXAHUKH JIJIs1 OObSICHEHUS
JBUKEHHSI HEOECHBIX TeJ U JUIS Pa3BUTHUS
KOCMHMYECKHUX UCCIIEIOBaHUMN.
32 Pabora cunbl. Mexanuueckas sHeprus bubmmnoreka HOK
CHCTEMBI Tell. https://m.edsoo.ru/ff0c4502
33 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruu bubnnorexa [JOK
https://m.edsoo.ru/ffOc461a
34 Pemenune 3amau bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c
Jlabopamopnan paooma No2«H3yuenue
35 3AKOHA COXPAHEHUA MEXAHUYUECKOT
IHEpeU.
36 Pemrenne 3agau



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

37

Koumponvnan paboma Nel «Mexanuka»

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c4b74

38

Pabora Hag ommbkamu. Koppekunonnas

pabota. Pagnosecue mamepuaibHOU MOYKU

u meep0oo2o mena. Yciosus pagHoGecus.
Momenm cunvl. Pasnosecue srcuokocmu u
easa. [lsuscenue sxcuoxocmell u 2a3o8.

39

MonekynapHO-KHHETUYECKAst TEOPUS
CTPOEHHUS BEILIECTBA U €€
9KCIIEPUMEHTAJIbHBIE JJOKA3aTeNIbCTBA.
Macca u pazmepsl Mosiekys. KonnuectBo
BElIECTBA.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?

40

41

Pemenue 3amau

EpOYHOBCKOG JBHIKXCHHUC. Cutel
B3aI/IMO,HeI>'ICTBI/I$I MOIJICKYJIL.

42

CrpoeHue ra3000pa3HbIX, XKUJIKUX U
TBEPIBIX TEIL.

43

44

Pemenue 3agau

Mogenp uaeaabHOIO rasa. I[aBJ'IeHI/Ie rasa.

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4fde

45

46

47

Pemenue 3agay.

AbcoutoTHas TeMIepaTypa Kak Mepa

CpG,Z[HCfI KHUHETHYECKOMN SHEPTHUHU TCIUIOBOT'O

JABHMOKCHUS 4YaCTHI BEIICCTBA.

VYpaBHEHHE COCTOSIHUA UACATBHOTO rasa.
VYpaBuenune Menzaeneena- KnanelipoHa.

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c511e

48
49

Pemrenue 3agau

Pemenue 3agau



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

T"a30BrIe 3aKOHBI

bubnunoreka LIOK

50 https://m.edsoo.ru/ff0c570e
ol Pemenue 3agau
52 Pemenue 3amau
53 JL.P.Ne3 «Onvimnasn nposepka 3axona I'eii-
Jlwccakay
3aBUCHMOCTH JaBJICHUS HACBIIIIEHHOTO Iapa
54 ot Temneparypsl. Kunenue. BnaxnocTb
BO3/lyXa M €€ U3MEPCHHE
55 Pewenue 3amau
56 CamocrositenbHas padora «MosekymsipHas
buznkay
57 Pabota Hax ommbOkamu. Koppekimonnas
pabora.
58 fiﬁi:;ii:ﬁ?:ﬁiggﬁ I/II/;MeHeHI/I}I bubmorexa HHOK
. https://m.edsoo.ru/ff0c5952
BHYTpPEHHEH YHEpPIHH.
bu6mmoteka IIOK
59 KonuuectBo Temnorsl. Pemnienue 3anay. https://m.e dsc])_]é).ru 10C5C36
60 Pemenue 3amau
61 Pemenue 3amau bubmmoreka IIOK
https://m.edsoo.ru/ff0c5c36
62 [IepBblil 3aKOH TEPMOAMHAMUKH. bu6muoreka [JOK
https://m.edsoo.ru/ffOc5efc
63 Pemenue 3amau
64 HeoOpatumocTs npo1ieccoB B mpUpo/Ie. bu6muoreka [IOK

Pemenue 3agau.

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

65

[TpuHIMITBI AEACTBUS TEIJIOBBIX MALIVH.

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

66
67

Pemenue 3agau

Pemrenue 3amau

68

69

70

Koumponvnas paboma. No2 Monexkynapuasn

duzuka u mepmoounamuxa..

Pa6ota Hax ommbkamu. Koppekimonnas
pabora.

DNEKTPUUSCKUN 3apsi U DIIEMEHTaPHBIE

HYaCTHUILIBI. 3aKoH COXpaHCHUA
QJICKTPHUUYCCKOI'O 3apsaaa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6a50

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubnuoreka [IOK
https://m.edsoo.ru/ffOc6bcc

71

72
73

3akon Kynona.

Pemenue 3agau

Pemenue 3agau

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6ced

74

75

Onexrpuueckoe noie. HanpspkeHHOCTD
JNEKTpUYECcKOro nois. [IpuHiun
CyINEpIIO3HIMH ToJIel. Perenue 3anad.

Pemenue 3agau

bu6mmoteka IIOK
https://m.edsoo.ru/ffO0c6df2

76

77

78

Pemenue 3agau
CuIioBbIE IMHUM 3JIEKTPUYECKOTO TOJIA.

IloTenmnman OJICKTPOCTATUYCCKOI'O ITOJIA U
Pa3HOCTL MOTCHIIUATIOB.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6f00

79
80

Pemrenue 3agau

Pemenue 3agau



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

[IpoBOAHMKY, IOJYIIPOBOJHUKH U

bubnunoreka LIOK

81 TMSJICKTPUKH. https://m.edsoo.ru/ff0c7018
82 Konnencarop. Haznauenue, ycTpoicTBo 1 Bu6muoteka [JOK
BUJIBL https://m.edsoo.ru/ff0c7126
83 Pemrenue 3amau bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0
84 Pemrenue 3amau
85 [TocTostHHBIM 3neKkTpUuyecKkuid ToK. Cuia
TOKA.
86 YcnoBus, HE0OXOUMbIE AJIs CYIIECTBOBAHUS
ANEKTPUYECKOTO TOKA.
87 3akon OMa 1t ydacTKa LETH. bubmmoreka [JOK
CormpoTHBICHHE. https://m.edsoo.ru/ff0c74f0
88 Pewenue 3amau
89 Pemenwue 3amau
DnekTpuueckas uens. [locnenoBarensHoe u
napajuieIbHOE COeTUHEHHUE MMPOBOTHUKOB.
90 Jabéopamopnas pabomaNed «H3zyuenue
nocne008amenbHO20 U RApaIIeIbHO20
COeOUHEeHUS NPOBOOHUKOB)).
91 Pemenue 3amau
92 Pemenue 3amau
93 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7838
94 DNeKTpoABMKYIas cuia. 3akodH Oma st bubnmnoreka [JOK

OJTHOU LETN.

https://m.edsoo.ru/ffOc7ae0



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

Jlabopamopuasa pabomahNe5 «Hzmepenue

95 3/IC u enympennezo conpomusieHus 1
UCIMOYHUKA MOKA) Bubmorexa LIOK
https://m.edsoo.ru/ff0c84ae
96 Pemrenue 3agau 1
97 Pemenue 3amau 1
98 Koumponsnan paboma.No3. Ocroewt 1 bubmmoreka [JOK
INEKMPOOUHAMUKU https://m.edsoo.ru/ff0c82ba
99 Pabota Hax ommokamu. Koppekimonnas 1 bu6nmorexa LIOK
pabora. https://m.edsoo.ru/ffOc84ae
DJIeKTpHUECKast IPOBOAUMOCTD PAa3IMYHBIX bubnuorexa [JOK
100 N 1
BEIICCTB. DIIEKTPUIYECCKHI TOK B METaJlIaX https://m.edsoo.ru/ff0c86fc
o |
P YHpOBOA https://m.edsoo.ru/ff0c88be
npubopoB
DNEeKTPUUECKUN TOK B BaKyyMe.
102 | Srematinocs ) BuGmiorera LIOK
P . ) . https://m.edsoo.ru/ff0c8a8a
HecamMocTosATENbHBIN U CAMOCTOSTEBHBIN
paspsasl. [Lnazma.
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME



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

11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBBHIE

Ne i/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
WHcTpyKTax 1Mo TeXHUKe O0€30MacHOCTH B
0 e ! e
, | s e T | o Bk
FETELRS: ' https://m.edso0.ru/ff0c9778
Bexktop MarHutHOM MHAYKUMH. JIMHUM
MarHUTHON WHTYKITUH.
M .
, | e m—— o mowok
TBIT tena. Bzaumonelicteu
peten A https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
3 JlaboparopHas padota Nel «3yuenue 1 0 1 bubnnoreka [JOK
MarHUTHOTO TIOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JleficTBE€ MarHUTHOTO TIOJISI HA 1 0 0 bubnuotexa [JOK
NPOBOAHUK ¢ ToKoM. Cuita AMmepa. https://m.edsoo.ru/ff0c9ac0
;| e e | 1| o Bk
ABIDEYIIYIO p yio - https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DnexTpoMarHuTHas HHAYKIus. [ToTok
5 BEKTOpa MarHUTHON uHAyKuuu. 31C 1 0 0
WHIYKIUHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapanes
Jlab 60Ta Ne2
abopatopHai pabota bubnuorexa [IOK
7 «HccnenoBanue siBICHUS 1 0 1

QJICKTpoMar HUTHOH HHAYKIUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NunykTuBHOCTS. SIBICHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MAarHuTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 10Jie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
UHIYKIIMOHHAs II€Yb

10

O6o6maromuii ypok «MarauTHoe mode.
3HeKTpOMaFHI/ITHa$I HHAYKIOUA»

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cab82

11

12

13

14

KonTponbnas pabota Nel mo teme
«MarautHoe 1noJje. DJIeKTpOMarHuTHas
WHITYKITHAS

CB0oOOIHBIE MEXaHHUECKHE KOTeOaHusl.
I"apmonunueckue kojnebaHus. Y paBHEeHUE
TapMOHHYECKHUX KoJeOaHuil.
[IpeBpamienue 3HEprun

JlaGopatopHnas pabota Ne3
«MccrnenoBanue 3aBUCUMOCTH TepHOa
MaJIbIX KOJIeOaHul rpy3a Ha HUTH OT
JUTMHBI HUTHA ¥ MacChI TPY3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJIeOaH!s B
ujeaIbHOM KoJeOaTeTbHOM KOHTYpeE.
AHanorust Mexxay MeXaHH4eCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSMHU

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820



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

15

®opmyna Tomcona. 3akOH COXpaHEHUS
SHEPIHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbh9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X IeHHbBIC
MeXaHUYeCKHe Koacbanus. Pe3onanc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOchb86

17

Ilepemennsblii Tok. CUHYyCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JEMCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaIPSDKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpanchopmarop. [IpousBoactso,
nepeavya u NoTpedIeHue IEKTPUUECKON
SHEPTUH

19

20

21

YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
MEPEMEHHOTO TOKa, JINHUHI
JJeKTpoIepesady

DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCTIOJIb30BAHMS MJIEKTPOIHEPTHH B
TOBCEIHEBHOM KU3HHU

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHEHUs U JJTHHA BOJIHEI.
[Tonepeunpie U IPOOJIBHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

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



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

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
BricoTa Tona. TeMOp 3ByKa

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

23

24

25

QHGKTpOMaFHI/ITHLIe BOJIHBI, UX CBOMCTBaA
u ckopocTb. [1Ikana 31eKTpOMarHuTHBIX
BOJIH

[TpuHIUTIBI PAMOCBSI3U U TEICBUICHUS.
PasButue cpencts cBsi3u. Pagronokarus
Kontponbnas padora No2 «Konebanus u
BOJIHBI»

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

27

28

PaGora Hajg ommOkamMu

UYTo Takoe AIEeKTpOMarHuTHas BOJHA.
DKcrepuMeHTAIbHOE OOHAPYKEHUE
ANEKTPOMArHUTHBIX BOJH. [I10THOCTH
MOTOKA AJIEKTPOMATHUTHOTO U3JTYYCHHS

Nzo6perenue paano A.C. [TonoBsiM.
[IpuHuune! paguocBa3u. Moaynauus u
JETEKTUPOBAHUE.

29

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
PacnipocTpanenue pagnoBoIIH.
Paguonoxanus. [lonsatue o TeneBuaeHuN.
Passutue cpencTs cBs3M.

30
31

Pemenue 3agau

Pewenue 3a0au

32

33

CxopocTb cBeTa. 3aKOH OTpa)KeHUs CBETA.
[IpsiMonuHetHOE paclipoCTpaHEHHUE CBETA
B OJTHOPOJHOM cpene. ToueuHsblit
HWCTOYHHUK cBeTa. JIyu cBeTa

bubnmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

34

3akoH npenomieHus csera. [lomHoe
OTpakeHHe.

35

36

37

[TocTpoenne n300paxeHH B IIIOCKOM
3epkaje

[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yroJ mojaHoro
BHYTPEHHEI0 OTPaKEHUS

JlaGopaTtopHas padora Ned «M3mepenue
MoKa3aTeJs MPEIOMIICHHS CTEKIIa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd67a

38

JIunzel. [loctpoenne n3obpaxeHuii B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBennueHue JIMH3bI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle

39
40

Pemenue 3amau

Jucnepcus nsera

41

42

43

Jlaboparopuas pabora No5
«HccnenoBanue cBOWCTB N300paXkeHUI B
JIMH3aX»

JlaGopatopHnas paborta Ne6 «Habmonenue
JMCTIEPCUU CBETa»

Pemenue 3agau

44

45

46

3aKOHBI ANIEKTPOAMHAMUKYI U IPUHIHI
oTHOocUTenbHOCTU. [locTynaTsl Teopuun
OTHOCHUTEJIbHOCTH.

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.
OcHoBHBIC CJICACTBUA U3 MOCTYJIATOB
TCOPHUU OTHOCUTCIIbBHOCTHU. DJIEMEHTHI
peHSITHBHCTCKOfI JUHaMHKH.

Pemenue 3amau



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

47

Wutepdepennus cBera. Audpaxius
csera. udpakunonnas pemérka

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

48

49

ITonepeyHOCTh CBETOBBIX BOJIH.
ITonspusanus ceera

OnTuyeckue MpuOOPHI M YCTPOHUCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

50

I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKON

MexaHukH. [locTynarel crienuaibHOM
TEOPUH OTHOCUTEITHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

51

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTHU.
3aMeIlJI€HI/Ie BPEMCHH U COKpaIlICHUC
JJINHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa4?2

52

53

OHeprus U UMILYJIbC PEISITUBUCTCKON
yacTulibl. CBSI3b MacChl ¢ SHEPrUEH U
HUMITYJILCOM. DHEPIUsl OKOs

Bunpr H3JTyYCHUS. Hcrounuku cBeta.

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

54

55

56

CrHeKTphl U CIIEKTPaJIbHBIN aHaIH3.

JL.p. Ne7 «Habnarooenue cniownoeo u
JIUHeNYamoz20 CneKmpos»

Pemenue 3agau

57
58

Pemenue 3amau

Konumponvnasa paboma Ne3 «Onmuxay

59

60

Pabora Han ommOkaMu

dotoadpext. Teopus Gororddexra.

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOcf6f0

61

[Tpumenenue ¢potorpdexra. DOTOHBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6



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

JlaBnenue ceera. XuMHYECKOE AEHCTBUE

62
CBeTa.
63 Pemenwue 3amau
64 Pemenue 3anau
65 Pemenue 3amau
55 | Konaronss noseymans Sopn Monens bibmorera LIOK
atoMa Boziopoza 110 Bopy. https://m.edsoo.ru/ffOcffc4
67 Tpynnoctu Teopun bopa. KBanrosas bubmmorexa [IOK
MexaHuKa. Jlazepsi. https://m.edsoo.ru/ff0d015e
68 Perenue 3agau bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6
69 Pemenwue 3amau
70 CTpoeHue aTOMHOTO sijipa. SAepHbIe CUITBI. bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302
71 DHeprusi CBA3U aTOMHBIX SIAEp bubnunoreka [JOK
https://m.edsoo.ru/ff0d091a
7 Pemenue 3amaq. bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa
73 Pemienue 3amauy. bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa
74 PagnoaktuBHOCTE. BUBI paili0aKTUBHOTO bu6mmoreka [JOK
U3Ty4YEHUsI. https://m.edsoo.ru/ff0d0ca8
75 3aKOH PaIMOaKTUBHOTO U3TYyYECHHUS. bubnnoreka [JOK
[Mepuox mosnypacmaa. https://m.edsoo.ru/ff0d0fd2
76 Pemenue 3amau



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

77 Pemenue 3amau bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162
78 SInepusle peakuuu. Jlenenue sauep ypaHa bubmmorexa [IOK
https://m.edsoo.ru/ff0d1356
79 TepMosiiepHbIe peakiuu bubmuorexka [JOK
https://m.edsoo.ru/ff0d0e38
80 [Ipumenenwue siaepHON SHEPTUH.
[TomyueHnue paguoaKTUBHBIX H30TOMIOB U
81 UX IPUMEHEHUE. buonoruyeckoe 1encTBue
PaJIMOAKTUBHBIX U3ITy4eHUIH
82 Pemenue 3amay
83 Pemenwue 3amau
84 Pemenue 3amay
85 Konmponvnas paboma Ned «HAoepnovie
peaxkyuuy
86 Pabora nazg ommubxkamMu
Tpu sTana B pa3BUTUU (HUBHKU
87 aJNeMeHTapHbIX yacTuil. OTKphITHE
MO3UTPOHA. AHTUYACTHIIBI.
88 Jlenrronsl. Anponsl. KBapku
Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
89 3BE3/IbI, TUIAHETHI, UX BUIUMOE IBUKEHHE.
CosHeuHas cucrema
90 Comnnue. ConHeyHasi aKTHBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311
3BE3/16I, UX OCHOBHBIC XapaKTCPUCTHKH.
91 3BE3BI TIIaBHOM ITOCIIEI0BATEIILHOCTH.

BnyTtpenHnee cTpoeHue 3BE3 .



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

CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOKACHNU U 3BoJroLK CoHLA U
3BE3]T

92

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u npuxenue CosHLa B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
Apax ralakTUK

93

94

Bcenennas. Pa30eranue rajakTuk.
Teopus bonbemoro B3peiBa. Penukrosoe
n3nydyeHune. MerarajiakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

95

Kontponbnas padota «2J1€MEHTHI
aACTPOHOMUU U acTPOPUIUKU»

96

Oo6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOU chepax eaTeTbHOCTH
YeloBeKa

97

98

99

O6o0maromuii ypok. Pois u mecto
(U3HUKM ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

O6o06maromuit ypok. Poib puznueckoit
Teopuu B (OpMHUPOBAHUH NPEACTABICHUN
0 (pusmyueckoit KapTHHE MUpa

Ob6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPa B OOLIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTAaBICHUIN O IIPHPOEC




PesepBHEIil ypok. AGconroTHAS U

bu6mmoreka [JOK

100 OTHOCHTEJIbHAS BIIAYXHOCTh BO3/TyXa. 1 https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
PesepsHblii ypok. TBépnroe Teno.
Kpucrannuaeckue u amopdHbIe Tena. Bubimoreka LIOK

101 AHM30TPOIHS CBOMUCTB KPUCTAILIOB. 1 https://m.edso00.ru/ff0c65f0
Kunxue kpucrtamibl. COBpeMEHHbBIE
MaTepuabl
Pesepnsiii ypok. [1naBnenue u Bu6morexa [IOK

102 KpucTaJlIu3anus. Y 1eiabHas TerioTa 1 https://m.edsoo.ru/ff0c6708
rtanerus. CyOomumarus

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 YAEHUKA

*  ®wuswuka. 10 kimacc: yue6. s obmieo0pa3oBar. opranu3aiuii : 6a30BbIi U yriIyos . ypoBHU /
[".51. Msikumes, b.b. Byxosues, H.H. Corckuii; mox pen. H.A. IlapdentbeBoii.- 8- uza.-M.:
IIpocsemenue.

o @usuka. 11 knacc: yueb. s obmeodpa3zoBaT. opranusanuii : 6a30BbIi U yriTyoJ1 . ypoBHH /
[".S. Maxumes, b.b. Byxosues, B.M. Yapyrun; nox pea. H.A. IlapdentbeBoii.- 10-e u3m.-
M.: IIpocsewienue.

METOAUYECKUE MATEPHUAJIBI AJ151 YYUTEJISL

1. . Coopuuk 3amau mo ¢usmke mias 9-11 kmaccoB 00meoOpa3zoBaTENbHBIX YUPESKICHHUH, /
CrenanoBa I'. H. cocraButens, -M, IIpocBeuienue.

Kontponbabie paboter mo ¢usuke 10-11 wmaccer / Mapon A.E., Mapon E.A.- M,
IIpocsemenue.

COopHUK KOHTPOJIBHBIX 3aanuii o pusuke / [lonbenankosa U.U.- NxeBck.

Tectbl. Pusuka. OenepanbHblil LEHTP TECTUPOBAHUS.

CO6opnuk 3anau o ¢usuke, / Peimkesua A.1L. -M, poda.

®usuka. CripaBounsie MaTepuansl / Kabapaun O.D.-M, [Ipocsemnienue.

Omsuka. [lkonpHBI wWLTIOCTpUpOBaHHBIN cnpaBouHuK. /Kokmna A.B . IlepeBom c
anrmiickor. — POCMOH.

. 3naere i BoI pusuky? /[lepensman S.1- JJomonenoso.

9. ®usuka, 10 kmace/ KacesinoB B.A., - M., [IpocBemienue.

Nogakw N

®

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xosuteknus muppoBbIx 00pa30BaTeNIbHBIX pecypcoB. — Pexum moctyna: http://school-
collection.edu.ru

2. Kny6 ans yuureneit pusuku, ydammxcs 7-9 KJIacCoB W MX poauteieil — Pexum mocrtyma:
http://www.fizika.ru

3. SIKnacc.- Pexxum noctyma: https://www.yaklass.ru/

4. Poccwuiickas 31eKTpoHHas 1mKojia. — Pexxum pocryma https://resh.edu.ru

5. ®okchopa. — Pesxum nocryma https://foxford.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://foxford.ru/

