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MHOACHUTEJIBHASA 3AIIUCKA

[Tporpamma no ¢usuke 0a30BOro ypoBHs Ha ypOBHE CpejHero oOuiero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUM M TpeOOBaHMN K pe3ysibTaraM OCBOCHHUS OCHOBHOM
oOpa3oBaTenpHOM mporpaMMmel, TpenactaBieHHBIX B PI'OC COO, a Takke c ydéTom
(dbenepanbHON paboueid MporpamMMbl BOCHUTAHHMS U KOHIICIIMHM IPENoJiaBaHus y4eOHOro
npeamera «®usuka» B oOpasoBaTelbHbIX opraHuzanusax Poccuiickoit  deneparum,
peanu3yroumx OCHOBHbIE 00pa30BaTeIbHbIC IPOTrPAMMBI.

Conepxanue nporpammbl 10 (U3MKE HaANpaBieHO Ha (POPMHUPOBAHHE ECTECTBEHHO-
HAy4yHOW KapTUHBI Mupa oOydarommxcs 10-12 kmaccoB mpu oOydeHuu ux (Qu3uKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACATEILHOCTHOrO rnojaxoja. [Iporpamma no dusuke
cootBercTBYeT TpeboBanusM PI'OC COO k nmiaaHupyeMbIM JIMYHOCTHBIM, HMPEIMETHBIM U
METaNpeAMETHBIM pe3yJIbTaTaM 00yUYeHHs, a TAK)KEe YUUThIBAET HEOOXOAMMOCTh peau3aluu
MEKTIPEIMETHBIX CBS3€H (PM3UKH C €CTeCTBEHHO-HAYYHBIMH YUeOHBIMH TIpeIMeTamu. B Heit
OMpENENsOTCS OCHOBHBIE I1IeJId M3ydyeHHs (UMK HA YpOBHE CpEAHEero ooOIero
oOpa3oBaHMs, IUTAHUPYEMbIE pe3yJbTaThl OCBOEGHHUA Kypca (HU3UMKH: JIMYHOCTHBIE,
MeTamnpeaMeTHbIC, MPeAMETHbIC (Ha 0a30BOM ypOBHE).

ITporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMbIE€ pPe3yJbTaThl OCBOEHHUs Kypca (pu3nku Ha 06a30BOM YPOBHE, B TOM

YHCIIe MPEAMETHBIC PE3YJIbTAThI 11O TOAaM 00yUEHHUS;

e copepkaHue yueOHoro rnpeamera «Pusukay mo rojgam o0yueHUsI.

duszuka kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYINAs B KayecTBE
yu4e0HOro npeaMera B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHWIl 00
okpyxatoieM mupe. [IkosnbHbH Kypce (U3MKH — CHCTEMOOOpa3yIOMMH ISl €CTeCTBEHHO-
HAy4YHBIX YUYEOHBIX MPEAMETOB, TOCKOIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SIBJICHUH, M3ydyaeMbIX XUMHEH, Ouosiorueit, ¢gusznyeckor reorpadgueid u acTpOHOMUEH.
Hcnonb3oBaHne M aKTMBHOE NMpUMEHEHHE (PU3MUECKUX 3HAHUM OMNpENEsieT XapakTep H
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUW B cdepe HIHEePreTUKH, TPAHCIOPTA, OCBOCHUSA
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTCPHUAJIOB C 3aJaHHBIMHU CBOMCTBaMM W Jpyrux. M3yudeHue
(bU3MKM BHOCUT OCHOBHOW BKJIaJ B (hOPMHUPOBAHHME €CTECTBEHHO-HAYYHOW KAPTUHBI MHUpa
oOydaromuxcs, B (GopMHUpoOBaHWE YMEHHH TPUMEHATh HAYYHBIH METOJ TIO3HAHHS IPH
BBITIOJIHEHUU UMHU YY€OHBIX UCCIICIOBAaHUM.

B ocHOBY Kypca Gu3MKHM JUIsl YPOBHS CpeIHEro oOuiero oOpa3oBaHUs IOJIOKEH P
U/Iei, KOTOpPbIe MOKHO PaCCMaTPUBATh KaK MPUHIIUIIBI €r0 TOCTPOCHUSL.

Hoesn yerocmuocmu. B cOOTBETCTBUU € HEM Kypc SIBJISICTCS JIOTMYECKH 3aBEPLIEHHBIM,
OH COAEPKUT MaTepHall U3 BCEX Pa3lesoB (PU3MKH, BKIHOYAET KaK BOMPOCH KIACCUYECKOM,
TaK ¥ COBPEMEHHOMN (DU3HKH.

Hoesn cenepanuszayuu. B COOTBETCTBUM C HEHM Marepuan Kypca (U3MKH OOBEAMHEH
BOKpYT pusnueckux teopuit. Beayimm B kypce siBisiercss popMUpOBaHUE MIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaTEPUH, BELIECTBE U TI0JIE.

Hoea  eymanumapuzayuu. EE  peanuszanuss  NPEANOJIaraeT  MCMOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIMaNa (PU3HMYECKON HAayKH, OCMBICIICHUE CBS3M pPa3BUTHUA (DU3MKHU C
pa3BuTHEM O0OImecTBa, a TakkKe C MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U
3KOJIOTUYECKUMU MPoOIeMamMHu.



Hoess npuxnaonou nanpaerennocmu. Kypc (GU3MKKA mpearonaraer 3HaKOMCTBO C
HIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTMUSCKHUX MPHJIOKCHUN HM3YYCHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peannsyeTcs MOCPEACTBOM BBEACHUS JJIEMEHTOB COJCpPIKAHUS,
MOCBSIIEHHBIX YKOJIOIMUYECKUM ITPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM
TEXHWKH W  TEXHOJOTMH, a Takke OOCyKIeHHs  TpoOsieM  paloHaIbHOTO
IPUPOAOTIOJIL30BAHUS M IKOJIOTMYECKON O€301MaCHOCTH.

CTepKHEBBIMH JJIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPeJIHEro o01iero oopa3oBaHus
ABJISIIOTCS (pusrueckue Teopuu ((HhopMHUpPOBaHHE NMPEICTABICHUM O CTPYKTYpE MOCTPOCHUS
¢Gusnveckoil TeopuH, poiu (YHIAMEHTAIBHBIX 3aKOHOB W IPHUHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUSX O IPUPOJIC, TPAHUIAX TPUMEHUMOCTH TEOPUH, JIJIsi OTIMCAHUS €CTECTBEHHO-
Hay4HBbIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AESITeTbHOCTHBIN TMOAX0A B Kypce (DU3MKM peanmm3yercs Mpekae BCETo 3a
CU€T OpraHu3alMy SKCIEPUMEHTAIILHON JesTeNbHOCTH oOydaromuxcs. s 0azoBoro
YpOBHSI Kypca (DM3WKH — ITO WCIIOIB30BAHUE CHUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX
SKCIIEPUMEHTOB M JJAOOPaTOpHBIX paboT, KOTOpPbIE B MporpamMme 1o (Gpu3nke 0ObeAUHEHbI B
OOIMIT CMUCOK YYEHHYECKHX MPAKTUYSCKUX paboT. BeigeneHune B yKa3aHHOM MepedyHE
nabopartopHbiX pabOT, TPOBOAMMBIX Ui KOHTPOJSI M OLICHKH, OCYHIECTBIIACTCS
yJacTHUKaMH 00pa30BaTEILHOTO TMpoIecca MCXOAS M3 OCOOCHHOCTEH IUTAaHMPOBAHHS H
ocHaieHuss kabunera ¢usuxku. [Ipu sTOoM obOecneuuBaercs oBJaAeHHE OOYUYAIOIUMUCH
YMEHHSMH TIPOBOJUTH KOCBEHHBIC W3MEPEHHs, MCCICIOBAHMS 3aBHCUMOCTEH (DHU3NYECKHX
BEJIMYUH U MOCTAHOBKY OIBITOB 10 MPOBEPKE MPEJI0KESHHBIX THITOTE3.

Bonpinoe BHHUMaHWE YAENAETCS PEHICHHIO Pacuy€THBIX M KauyeCTBEHHBIX 3ajaad. [lpwm
3TOM JIJI1 PACUETHBIX 3aJ1a4 MPUOPUTETOM SIBJISIOTCS 3aJ1a4d C SIBHO 3aJIaHHON (DU3MYEeCKOU
MO/I€JIbIO, TTO3BOJISIOIINE MPUMEHITh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTIO
paszena Kypca, Tak ¥ HHTETPUPYS 3HAHUS U3 Pa3HbIX pa3aenoB. JJis KaueCcTBEHHBIX 3a]ad
NPUOPUTETOM SIBJISIIOTCS 3aJaHusi Ha OOBSICHEHHE NpPOTEKaHUsi (U3NYECKUX SIBJICHHH U
IIPOIICCCOB B OKPYKAKOIICH KU3HU, TPEOYIOIIUE BEIOOpa (PU3UUESCKON MOJICITN JUISl CUTYalluH
NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBaHusmMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
obecrieueHU0 yueOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3MKK HA YPOBHE CPEIHETO
oOurero o0pa3oBaHMs JOJDKEH U3y4aThCsl B YCIOBUSX IIPEJMETHOrO KabMHeTa (PU3UKU UIIH B
YCIIOBUSIX HHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB E€CTECTBEHHO-HAYYyHOTO IuKiIa. B
KaOuHere (HU3UMKK JIOJDKHO OBbITh HeoOxoaumoe JabopaTopHoe OOOpYHOBaHHE IS
BBITMOJIHCHHUS YKa3aHHBIX B Iporpamme no (hu3MKe y4eHHUYSCKUX MPAKTHUECKUX paboT u
JIEMOHCTPALMOHHOE 000PYI0BaHHUE.

JleMoHCTpaMoOHHOE 000pyI0BaHUE (OPMHUPYETCS B COOTBETCTBHH C TNPUHIIMIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U 00ECHeYMBaeT IMOCTAHOBKY MEPEYUCICHHBIX B IpOrpamme
1o pu3MKe KIFOYEBBIX AEMOHCTPALUN AJI UCCIIECTOBAaHHS U3yJYaeMbIX SBJICHHUI U MPOILIECCOB,
IMITMPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHECHHIA.

JIabopaTopHOoe 000pYAOBaHUE /Ul YYEHHYECKUX NMPAKTUYECKUX paboT popMHpyeTCs B
BUJIC TEMAaTUYECKMX KOMIUIEKTOB M 00ECIEeUUBAETCs B Pacu€Te OAHOr0 KOMIUICKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1aOOPaTOpPHOro OOOPYAOBaHMS JOJKHBI OBITh
MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUM aHAJIOTOBBIX U IU(PPOBBIX TPHOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJ1€ LU(POBBIX JJaOOPaTOPHIA.

OCHOBHBIMHU HEISAMH U3YUSHHS PU3UKHA B 001IIEM 00pa30BaHUM SBIISIOTCS:



e (opmHpoOBaHHE HMHTEpeca M CTPEMIJICHHUS OOYy4arOmIMXCs K HAy4HOMY H3yUYEHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTUE MPEJACTABICHUNA O HAYYHOM METOJAE INO3HaHUS U (OPMHpPOBAHHE
MCCIIEI0BATEILCKOTO OTHOLICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMHupoBaHME HAyYHOrO MHPOBO33PEHMUsI KaK pe3ylibTaTa M3Yy4YeHHUs OCHOB
CTPOEHHUSI MaTepru U QyHAAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (dopmupoBaHMEe YMEHHUU OOBICHATH SIBJICHUS C MCIOJIb30BAHUEM (U3HUYECKUX
3HAHWM U Hay4YHBIX JI0Ka3aTEIbCTB;

e (dopmupoBaHME MPEACTABICHUH O poid (QU3MKU UL Pa3BUTHS  JIPYrUX
€CTECTBEHHBIX HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTmkeHne 2TUX 1ieie 00eCTeunBaeTCs PEUICHHEM CIICIYIOMIUX 3a/1a4d B MPOIecce

U3y4eHus Kypca pU3MKK Ha ypOBHE CpeIHEro oouero oopa3oBaHusi:

e TMpuoOpeTeHne CUCTEMBI 3HaHUN 00 o0mmXx (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, BKIKOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, 3JIEKTPOIUHAMHUKY,
KBAaHTOBYIO (PM3HKY W JIEMEHTHI aCTPODU3HKH;

e (opmHupoBaHME YMEHHA MPUMEHSITh TEOPETUYECKHE 3HAHUSA I OOBSICHEHHS
GU3HYeCKUX SBICHWA B TPUPOAE W IS TIPUHATHS MPAKTHUYECKUX PEIICHUN B
MOBCEHEBHOM )KU3HHU,

e OCBOCHHE CIOCOOOB pEIICHMS pa3IMYHBIX 3aJa4 C SBHO 3aJaHHOW (PHU3HUYECKOMN
MOJIeJIbIO, 3a]a4, MOJIPa3yMEBAIOIIMX CAMOCTOSTENILHOE CO3JaHue (PU3NIECKOI
MO/ICJIN, a/ICKBAaTHOW YCJIOBHSM 3a/1a4H;

e TMOHMUMaHHUE (PU3MYECKUX OCHOB U MPHUHIIMUIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHUECKHX TPOIIECCOB, MX BIUSHUSA Ha OKPYKAIOIIYIO CPEIY;

e OBIAJCHUE METOJAaMU CAMOCTOSTEILHOTO TUIAHUPOBAHUS W  TMPOBEIACHUS
(Gu3MYeCKuX  SKCINEPUMEHTOB, aHajiM3a W  MHTepnperauud  uHbopmaluu,
OTIpeIeTICHUS JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHME YCJIIOBUH IS Pa3BUTHUA YMEHHUM  IPOEKTHO-UCCIEAOBATE/ILCKOM,
TBOPYECKOHU JIEATEIBHOCTH.

Ha usyuenue ¢usuxu (0a30BbIii ypOBEHb) HAa YPOBHE CpeHEro ooiiero oopa3oBaHMsI
otBojuTcs 136 gacoB: B 10 knacce — 68 vacos (2 gaca B Hejemo), B 11 kmacce — 34 gaca (1
yac B Heemo), B 12 knacce — 34 yaca (1 gac B Hezenio).

[Tpennaraemplii B nporpamme 1o (pU3HKe MepedeHb JaOOpPaTOpPHBIX U MPAKTUYECKUX
paboT SBJIACTCS PEKOMEHJIOBAHHBIM, YYUTENb JIeJacT BBIOOP NpOBEACHHs T1a00paTOPHBIX
paboT M OMBITOB C YYETOM MHIMBUYaJIbHBIX OCOOCHHOCTEH 00y4arOIUXCsl.



COIEPKAHUE OBYUEHUSA
10 KUIIACC

Paszgen 1. @u3uka 1 METOABI HAYYHOI'0 O3HAHUSA

®du3nka — Hayka o npupoae. Haydnbele MeToAbl MO3HAHUS OKpykarouiero mupa. Pons
IKCTIEPUMEHTA U TEOPUH B TIPOIIECCE TTO3HAHUS TPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (GU3MUECKMX SBJIEHMH W mpoueccoB. HayuHble THIIOTE3bI.
du3nyecKne 3aKOHBI U TEOpPUHU. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMM
COOTBETCTBHS.

Ponbs u mecto pusmku B popMuUpOBAHWK COBPEMEHHOW HAyYHOW KApTHUHBI MHUpPA, B
[IPAKTUYECKOMN JAEATCIIbHOCTH JIFOACH.

Lemoncmpayuu

AHAaJOroBbI€ ¥ U(PPOBBIE U3MEPUTENILHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3jen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBMkeHHE. OTHOCHTENBHOCTh MEXaHMYECKOro JBikeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenenne, CKOpoCcTh (CpelHsss CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepHAIbHON TOYKH, UX MPOEKIIUU HA OCU CUCTEeMBbI KoopAuHAT. ClIoKeHne nepeMenieHni
U CII0KEHHE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBHkKeHue. [ paduku 3aBUCUMOCTH
KOOP/IMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U MEPEMELICHUS MATEPUAIBHON TOYKH OT BPEMEHH.

CBoOosHOE nageHue. Y CKopeHue CBOOOIHOTO NaAeHUS.

KpuBonuneitnoe aBuxeHue. JIBUKEHME MaTepUaJbHOM TOYKH 110 OKPYKHOCTH C
MOCTOSTHHOM 0 MOJMYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpOCTh. llepuon u
yactoTta oopaienus. [{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA M NPAKTHYECKOE IPUMEHEHHWE: CIHUIOMETp, JBHIKEHHE
CHaps/I0B, LICTIHbIC U PEMEHHBIE MEePe/Iayu.

Lemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPAIUSA KHUHEMATHUYECKUX XapPAKTEPUCTUK ABUKCHUSL.

[TpeoOpa3oBaHue ABMKECHUI C UCIIOIB30BAHUEM IIPOCTBIX MEXaHU3MOB.

[lagenue Ten B BO3yX€ U B pa3perKEHHOM MPOCTPAHCTBE.

Hab6uonenue aBukeHust Tesna, OpOoLIeHHOTO M0/1 YIJIOM K TOPU30HTY M TOPU30HTAILHO.

N3mepenue yckopeHusi CBOOOHOTO MaieHHUs.

Hanpasnenue ckopocTu 1pu ABUKEHUU 110 OKPYHKHOCTH.

Vuenuueckuii s3xcnepumenm, 1abopamopmsie pabomul

N3ydenne HepaBHOMEPHOIO JIBUKEHUS € LEIIbIO ONPEICICHUSI MTHOBEHHOM CKOPOCTH.

WccnenoBanue  COOTHOWICHHUS ~ MEXKAY  MYTAMM, TPOWIECHHBIMH  TEJIOM  3a
[IOCJIEI0BATENbHBIE PAaBHbIC MPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBHIKEHUU C
HayaJabHON CKOPOCTBIO, PABHOM HYJIIO.

H3ydeHnune nBUKEHUS IIapUKa B BA3KOU KUIKOCTH.

N3yuenue aBuxkeHus Tena, OpoIIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHuun otHocutenbHOCTH ['aymuies. Ilepseii 3akoH Hbrotona. MuepuumanbHbie
CHUCTEMBI OTCYETA.



Macca Tena. Cuna. IlpuHuun cynepno3unuu cui. Bropoi 3akoH HberoroHa s
MaTepUAIILHOU TOYKHU. TpeTtun 3akoH HerOTOHA /IS MaTepUAIbHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsoxectu. IlepBas kocMHueckast CKOPOCTb.

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

Tpenne. Buabl TpeHus (1okosi, CKoJibkeHusi, kaueHus). Cuia tpenus. Cyxoe TpeHHe.
Cuna TpeHHMs CKONbXEHMST W cwia TpeHus nokos. Koadpduuument tpenus. Cuna
CONPOTUBJICHUS 1IPU ABUKECHHUU Tejla B 5KUAKOCTU WJIU Tra3e.

[TocTynarenbHOE M BpallaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPAOTO TeEa.

MoOMEHT cuiabl OTHOCUTENBHO Ocu BpauieHus. [lnedo cuiibl. YceinoBusi paBHOBeCHs
TBEPJOIO TEJA.

TexHuueckue yCTpONCTBA U TPAKTHUUECKOE MPUMEHEHUE: TMOIIUINIHUKH, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue UHEPIUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HbrotoHna.

HN3mepenue cu.

CrnoxeHue Cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AeOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MACHUH.

CpaBHEHHE CUJI TPEHHUSA MMOKOs, KAUEHHUs U CKOJIBKCHHS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeECHS.

Vuenuueckuii sxcnepumenm, rabopamopivie pabomol

M3yuenue 1BUKeHUs1 OpycKa 0 HAaKJIOHHOM MJIOCKOCTH.

Hccnenoanue 3aBUCUMOCTU CUJl YIIPYTOCTH, BO3HUKAIOIIMUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux AehopMalnH.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOrO Teja, UMEIOIIET0 OCh BPaLCHHUSL.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

HNmnynbe MaTepuainbHOM TOUKHU (TeJa), CUCTEMbl MaTEPUAIIbHBIX TOUEK. MITYJIbC CHJIbI
Y U3MEHEHHE UMITYyJIbCca TeJla. 3aKOH COXpaHEHUs UMIyJibca. PeakTHBHOE JBUIKEHHE.

Pabora cusnbl. MOIHOCTD CHIIBIL.

Kunernyeckasi 3Heprus MaTepuaibHOi TOUKU. TeopeMa 00 U3MEHEHHMH KMHETHYECKOM
YHEPTUHU.

[TorenumanpsHass sHeprus. lloTeHuManbHas SHeEprust ynpyro jaeGopMHpOBaHHON
npykunbl. [loTeHnanbHas sHeprus Teaa BOIU3HU MOBEPXHOCTU 3EMIIH.

[ToreHuManbHBIE U HENMOTEHUMANbHBIE CHIIbl. CBsI3b pabOThl HENMOTCHLUMAIBHBIX CHII C
U3MEHEHHUEM MEXAHMUYECKOW HSHEPIMM CHUCTEMbI Tel. 3aKOH COXPaHEHUS MEXaHHMYECKOM
YHEPIUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIEP, NMPYKUHHBIN
IIUCTOJIET, ABM)KCHHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE nBUKEHHUE.

[Tepexos moTeHIMATBHON YHEPTMH B KHHETUUYECKYIO U O0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomeol



N3ydyenne abCONIOTHO HEYHPYroro yiapa ¢ NMOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

Hccnenoanue cBsi3u pabOThl CHIIbI ¢ U3MEHECHUEM MEXaHUYECKOW SHEPruU Teljla Ha
MIPUMEPE PACTSHKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3uKa ¥ TePMOAHHAMHKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUUECKOI Meopull

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpPUM M UX  OIBITHOE
o0ocHoBaHue. bpoyHoBckoe  aBwxkeHue. Juddysus. Xapakrep  ABHKEHHS U
B3aMMOJICUCTBHS YACTHUIl BellecTBa. Mojienu CTpOSHHs ra3oB, KUAKOCTEH U TBEPABIX TeJ U
00OBsSCHEHHE CBOMCTB BEILECTBA HAa OCHOBE ATHUX Mojened. Macca u pa3mepbl MOJIEKYJI.
KonuuecTro Bemectna. [locrosinaas ABorajipo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcust.

Mopaenb uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TeOpuun
UjeanbHOro rasa. AOCOIOTHas TeMIeparypa Kak Mepa CpeJHel KUHETHYECKOHW SHepruu
TEIUIOBOTO ABWKeHHs dactul] ra3za. lllkama temmepatyp KenbBuna. ['a30Bbie 3aKOHBI.
YpasHenue MenaeneeBa—Kuaneipona. 3akon Jlanstona. M3ompoueccs B UjieaIbHOM rase ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpEACTaBICHHE HW30IPOIECCOB:
u30Tepma, u30xopa, u3odapa.

TexHu4eckue ycTpoicTBa U MpakTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Hemoncmpayuu

OneITHI, JOKa3bIBAIOIIME ITUCKPETHOE CTPOCHHUE BelIeCTBa, (ororpadguu MOJEKys
OPTaHUYECKUX COCTUHCHUM.

OnpITbl 110 JUDPY3UH )KUIKOCTEH U ra3oB.

Moenb OpOyHOBCKOTO JIBUKECHUS.

Mojenb onbita LTepHa.

OnbIThI, T0KA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOEHCTBUS.

Mopesnb, WIUTIOCTpUpYIOLIas NPUPOAY AaBJICHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS M/I€aJIbHOTO ra3a, U30MPOLIECCHI.

Vuenuueckuui sxcnepumenm, nabopamopnule pabomel

Omnpenenenue macchl BO3[yXa B KJIACCHOW KOMHAT€ HA OCHOBE M3MEPEHHI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEl.

HccnenoBanue 3aBUCUMOCTH MEXTY ITapaMETPaMH COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmoanHaMuueckas cucreMa. BHYTpEHHsSI SHEPIrys TEPMOJUHAMUYECKON CUCTEMBI U
crioco0bl €€ wu3MmeHeHus. KommuecTtBo TemnoTel W pabota. BHyTpeHHsAS dHeprus
OJIHOATOMHOI'0 HWJACAJIBHOrO Ta3a. Bujbl Teronepesadu: TEIUIONPOBOAHOCTh, KOHBEKIIMS,
U3JydyeHue. Y ebHas TeIIOEMKOCTD BellecTBa. Konmu4ecTBo TeroTsl IpH Terionepeiaye.

[lonstue 00 ammadbarHom mpouecce. IlepBblii 3akoH TepMoauHaMuKuU. [Ipumenenue
IIEPBOrO 3aKOHA TEPMOJMHAMUKM K m3onpoueccam. ['paduueckas uHTepnperanus padoThI
rasa.

BTopoii 3akoH TepMoanHamMuki. HeoOpaTuMocTh nmpoueccoB B IPUPO/IE.

TemoBpie Mammuabl. [IpuHIMOBL AeHCTBUS TerioBbIX MamiuvH. [IpeobGpa3zoBanus
HEPruu B TEIJIOBBIX MamuHax. Koad¢uuueHnt mone3Horo AEMCTBUS TEMIOBOW MAalIMHBI.
[Hukn Kapuo u ero kodhPUIMEHT MOJE3HOTO ICUCTBUS. DKOJOTHYECKHUE MPOOJIEMBI
TEIJIO3HEPT e THKHU.



TexHUUecKue yCTPOMCTBA M MPAKTUYECKOE NPHMECHEHHWE: JBUTATENIb BHYTPEHHETO
cropaHwusi, ObITOBOU XOJIOAMIBHUK, KOHAUITHOHED.

Lemoncmpayuu

N3meHeHnne BHYTpEHHEW DHEPTUM Teja MPU COBEPIICHUHU PAOOTHI: BBUIET MPOOKU U3
OYTBUIKK MOJ1 JICHCTBUEM CKATOro BO3/yXa, HarpeBanue supa B JAaTYHHOU TpyOKe MmyTém
TpeHUs (BUIACOEMOHCTPALIMS).

N3meneHnune BHYTpEeHHEN dHEpruM (TeMIiepaTyphl) Tea Mpy Terionepeaaye.

OmnbIT N0 aAnabaTHOMY pacHIMPEHHUIO BO3yXa (ONBIT C BO3/LYIIHBIM OTHUBOM).

Mojenu mnapoBoil TypOMWHBI, JBUraTesii BHYTPEHHEIO CropaHusi, PEaKTUBHOIO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenue yaeabHOU TeI0EMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeuecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHjeHcauus. Hcenapenue wu kuneHue. AOCONIOTHAs W
OTHOCHUTEbHAS  BIAKHOCTHL  BO3AyXa. HacelmeHHBIM Tap. YaempHas  TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT 1aBJICHHUS.

Teépmoe Ttenmo. Kpucrammueckue u amopdHbie Tena. AHH30TPONHS CBOMCTB
kpuctauioB. JKuakue  kpuctamibl.  CoBpeMeHHbIE  Marepuanbl. llnaBieHue u
KpUCTAJUIM3aus. Y ienbHas TeroTa miasieHus. Cyonumanus.

YpaBHeHHE TEIJIOBOro OanaHca.

TexHuueckue ycTpoWCTBAa M NMPAKTHUECKOE NMPUMEHEHHME: TMIPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJOTUU TOJYYEHUSI COBPEMEHHBIX MAaTepUaJioB, B TOM YHUCIE
HaHOMAaTEPHAJIOB, © HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBOMCTBA HACBIILICHHBIX MapOB.

Kurnenue npu NOHMKEHHOM JaBJICHUU.

CriocoObl U3MEpEHHsI BIIaXKHOCTH.

HabGroienue HarpeBaHus U IUIaBJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMOHCTpauust KpUCTasioB.

Vuenuueckuii sxcnepumenm, rabopamopivie pabomol

N3mepenre OTHOCUTENBLHON BIAXKHOCTH BO3IyXa.

Pa3znen 4. DjekTpoaMHAMHKA

Tema 1. dnexkmpocmamuxa

DNeKTpU3aluus TeJl. JJIEKTPUYECKUMU 3apsia. JlBa BHJa 3JICKTPUUYECKUX 3apsiioB.
[IpoBOAHMKH, IUANEKTPUKU M TOIYIPOBOJHUKUA. 3aKOH COXPAHEHHS DIICKTPUYECKOIrO
3apsna.

B3aumopeiictBue 3apsimoB. 3akoH Kynona. TodeuHbIM 2NEKTpUYECKHN  3apsl.
DuiekTpuueckoe mosie. Hampsyk€HHOCTh 3JIEKTpUYECKOro moJid. lIpuHiun cyneprno3uuuu
IEKTPUYECKUX MOJeH. JIMHUN HANPsHKEHHOCTH 3JIEKTPUYECKOTO TTOJIA.

PaGora cun anekrpocratudeckoro nosig. [loreHuman. PasHocTh MOTEHLMAIOB.
[IpoBOAHMKM W  JMAJIEKTPHUKA B 3JIEKTPOCTATHYECKOM moJie.  Jludnekrpuyeckas
[IPOHHUIIAEMOCTb.

OnexTpoéMKocTh. KonaencaTop. D1eKTpOoEMKOCTh TIIOCKOTO KOHJAEHCATOpa. DHEprus
3apsHKEHHOTO KOHJIEHCATOPA.



Texunueckue YCTPOI:‘ICTBa U MPAKTHYCCKOC IIPUMCECHCHHE: SJICKTPOCKOII, 3JICKTPOMET)P,

IEKTPOCTATUYECKAS 3aIlUTA, 3a3eMJICHHE EKTPOIPUOOPOB, KOHJIEHCATOP,
KOIMUPOBAJIbHBIN anmnapar, CTpYHHbIN IPUHTED.
Jlemoncmpayuu

YCTpOUCTBO U MPUHIIUIT ICUCTBUS AJICKTPOMETPA.

B3anmoelicTBrue HadIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIC 3aPSAIKEHHbBIX TEl.

[IpOBOAHUKH B IEKTPOCTATUYECKOM I10JIE.

DJeKTpocTaTUYeCKas 3aluTa.

JINDJIEKTPUKH B JIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTh AJEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONIAAW IUIACTHH,
PACCTOSHMS MEXKIAY HUMU U JUICKTPUYECKON POHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, rabopamopivie pabomul

N3mepenue 2meKTpoEMKOCTH KOHAEH CATOpa.

Tema 2. Ilocmosannwtii 3nekmpuueckuit mox. Toku 6 pa3iuunuix cpeoax

DNEeKTPUUECKUM TOK. YCIIOBUSI CYIIECTBOBAHHUS SJIEKTPUUECKOTO TOKa. MCTOUHMKH
toka. Cuna Toka. [locTosiHHbIN TOK.

Hanpsioxenue. 3akon Oma 115 yyacTka LETIH.

DNEKTpUUECKOe COMPOTUBIICHUE. Y nensHoe CONPOTUBJICHUE BeIIeCTBA.
[TocnenoBaTenbHOE, MapaJlyIeIbHOE, CMEILIAHHOE COEIMHEHHE MPOBOJHNUKOB.

Pabora snexktpuyeckoro Toka. 3akoH JDxoyns—Jlenua. MoOIHOCTh 3JIEKTPUYECKOTO
TOKa.

DAEKTPOJABHIKYIIAs CUJIa M BHYTPEHHEE CONMPOTUBIIEHUE MCTOYHMKA TOKA. 3akoH Oma
JUIS TIOJIHOM (3aMKHYTOM ) 3IeKTpruyeckoi uenu. KopoTkoe 3aMbIKaHUeE.

DNEeKTpOHHAs] TMPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTh COMPOTUBIICHHS
METaJIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DnexTpudecKkuil TOK B Bakyyme. CBONMCTBA 2JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IPUMECHas MNPOBOAMMOCTbL TMOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexoja. [ToaynpoBoaHUKOBBIE TPHOOPEI.

DIEeKTPUUECKUM TOK B PaCcTBOpaxX M paciuiaBax dJIEKTPOJUTOB. DJIEKTPOIUTHUECKAS
JIACCOLUMALIUS. DIIEKTPOIIU3.

DNeKTpuUeCKUu TOK B razax. CamMOCTOATENBHBIM W HECAMOCTOATEIBHBIA paspsjl.
Mounus. ITna3zma.

Texuuueckue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: amIepMeTp, BOJBLTMETP,
peocraT, HCTOYHMKH TOKa, 3JIEKTPOHArpeBaTelIbHbIC NPHOOPBI, 3JEKTPOOCBETHTEIbHBIC
puOOpBI, TEPMOMETP COMPOTHBIICHUS, BAKYYMHBIN U0, TEPMUCTOPBI U (POTOPE3UCTOPHI,
[OJIYIIPOBOAHUKOBBIN TUO, IaJibBaHUKA.

Lemoncmpayuu

N3mepenue cuiibl TOKa U HAIMPSKCHUSL.

3aBUCUMOCTb COIMPOTUBIICHUS LMJIMHAPUUECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAN
MONEPEYHOr0 CEYCHUsI U MaTepualla.

CMelanHoe COeIMHEHUE TTPOBOIHUKOB.

[Ipsmoe uzmepenue IMeKTpoaBUKYIIeH cuiibl. KopoTkoe 3aMblkaHue ralbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO COIPOTUBIICHHUS.

3aBUCUMOCTD COMPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.



[IpoBOAUMOCTE 3IIEKTPOITUTOB.

HckpoBou pa3psii 1 IpOBOAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI IPOBOJMMOCTD JAUO/IA.

Vuenuueckuii skcnepumenm, 1abopamoptuvle pabomeol

N3yuenne cMeaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenne SNEKTPOJABMIKYIIEH CHUIBI  WCTOYHMKA TOKAa W €ro  BHYTPEHHErO
CONPOTUBJICHUSI.

Halnronenue snexkrponusa.

Me:xnpeamMeTHbie CBA3H

N3yuenne kypca ¢usnuku 06a3oBoro ypoBHs B 10 kiacce ocymiecTBISE€TCS € y4ETOM
COJIEPKATENIbHBIX MEXKIPEAMETHBIX CBsI3€H C KypcamMu MaTE€MaTHKH, OMOJIOTHU, XUMHH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvie nonsamus, CBI3aHHBIE C U3yUYEHHEM METOJOB HAYyYHOTO MO3HAHUS:
SBJIEHUE, Hay4YHbIH (akT, runore3a, (puauyeckas BeJIMYMHA, 3aKOH, TEOpHUs, HAOIOACHHE,
YKCTIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHWH, JWHEHHas QyHKOuUs, napaboua,
runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETPUYECKHUE (PYHKIIUMU: CHHYC, KOCHUHYC,
TaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPbl U UX MPOEKIIUU
Ha OCH KOOPJMHAT, CII0’KEHNUE BEKTOPOB.

buonocus: wmexaHnumdeckoe JBHKEHHE B JKMBOW mnpupone, auddysus, ocMmoc,
TEMJI000OMEH JKMBBIX OpPraHM3MOB (BHIBI TEIUIONEpEJaud, TEIUIOBOE pPaBHOBECHE),
IEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJE.

Xumusi: JIACKPETHOE CTPOCHHWE BEIIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEJ, JKUIKOCTEW W Ta30B,
IEKTPUUYECKUE CBOMCTBA METAJUIOB, SJICKTPOJUTUYECKAs JUCCOLMALIMS, IaJIbBaHUKA.

TI'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUU C MCIIOJIb30BAHMEM MEXAHU3MOB, YYET
TPEHUSI B TEXHUKE, MOJUIUITHUKHU, UCTIOJIb30BAHUE 3aKOHA COXPAHEHMSI UMITYJIbCA B TEXHUKE
(pakera, BOAOMET W JApyrue), JABUrarelb BHYTPEHHEro CropaHus, IapoBas TypOuHa,
OBITOBOM XOJIOJMJIbHUK, KOHIUIIMOHEDP, TEXHOJIOIHH OJYyUYEHUS] COBPEMEHHBIX MaTepUalIOB,
B TOM 4YHCJ€ HAHOMATEPUAJIOB, MU HAHOTEXHOJIOTUHU, DIJIEKTPOCTATHYECKAs 3allluTa,
3a36MJICHUE D3JIEKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIA IPHHTEP, 3JEKTPOHAIPEBATEIbHBIC
IPUOOPHI, IEKTPOOCBETUTEILHBIE TPUOOPHI, raJIbBAHUKA.

11 KIIACC

Paszaen 4. DinekTrpoauHaMHKa

Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKYUA

[locTrossnHble MarHuThl. B3amMonaencTBue MOCTOAHHBIX MAarHUTOB. MarHutHoe mnoie.
Bekrop MarHuTHOM WHAYKUUU. [IpUHIMIT Cyneprno3sMuMu MarHUTHBIX Tmojed. JluHuu
MarHuTHOW MHAYKUMU. KapTuHa TMHUI MArHUTHON MHAYKIIUY T0JI TIOCTOSTHHBIX MarHUTOB.

MarunuTtHoe 1ose OpoBOJHUKA ¢ TOKOM. KapTuHa JTUHUM UHIYKIIUM MAarHUTHOTO MO
JUIMHHOTO TPSIMOTO MPOBOJAHUKA ¥ 3aMKHYTOTI'0 KOJIBLIEBOTO ITPOBOJHUKA, KATYIIIKH C TOKOM.
OnbiT Opcrena. BzaumoieiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb M HAIIPaBJICHHE.

Cuna Jlopenua, e€ Moayjab M HampaBiieHHE. [IBUKEHHE 3apsSyKeHHOM 4YacTHUIbl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabora cunsl Jlopenua.



SIBneHHe 3IEKTPOMArHUTHOM WHAYKUMU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIMH.
DNEKTPOABIKYIIAs CUJIa MHIYKIIUKA. 3aKOH 3JIEKTPOMarHuTHOM uuaykiuu Dapayes.

Buxpesoe ajiekTpuueckoe Iosie. DIEKTPOABUKYILAs CHJIa MHAYKLIUU B IPOBOJIHUKE,
JBIDKYIIEMCS TIOCTYNaTEIbHO B OJHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTHBHOCTD. SIBIIEHHE CAaMOMHIYKIMU. DJIEKTPOABMIKYIIAs CUJIa CAMOUHYKIIUH.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEeKTPOMArHuTHOE TOJIE.

TexHu4eckue yCTpPOHCTBA M NPAKTUYECKOE NPUMEHEHUE: ITOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOJIBUTATENb, YCKOPUTEIN JJIEMEHTAPHBIX YacTHIl, WHAYKIIHOHHAS
neYb.

Lemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO MyYKa MAarHUTHBIM MOJIEM.

JIMHWY MHIYKIIMA MAarHUTHOTO TIOJIA.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JlelictBue cuibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

SIBjIeHME 3IIEKTPOMArHUTHON WHIYKIIMH.

[IpaBuno Jlenua.

3aBUCHMOCTh  JIGKTPOJBIDKYIIEH CHJIBI HWHAYKIHA OT CKOPOCTH HM3MEHCHHS
MarHMTHOTO MOTOKA.

SIBneHune caMOMHIYKLHH.

Vuenuueckuii sxcnepumenm, 1abopamopisvie pabonol

N3yyeHne MarHMTHOTO IMOJISl KATYIIKU C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHTYKIIMH.

Paszaea S. KoJiebanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Kojiebanus

Konebarenvnast cucrema. CBoOOAHBIE MexaHMueckue Kojedanus. [‘apMmoHnueckue
koneOanus. Ilepuon, wacrora, amrumTyaa U ¢daza koneOanuit. [IpyKUHHBIH MasATHUK.
MaremaTnyeckuii MasTHUK. YpaBHEHHME TapMOHHWYECKMX KosieOanmid. IlpeBpamienue
YHEPTUU MPU TAPMOHUUECKUX KOJICOAHUSX.

Konebarenbubiii kKOHTYp. CBOOO/HBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHHUS B HJICAJIBHOM
KoneOaTeTbHOM KOHTYpE. AHAJIOTHS MEKIYy MEXaHUYECKUMH U JJIEKTPOMArHUTHBIMH
kosneOanusimu.  Dopmysna TomcoHa. 3akOH COXpaHEHMsS SHEPrud B HICAIBHOM
K0JIeOaTeIbHOM KOHTYPE.

[IpencraBnenre o 3aryxarommx KoyiebaHWsX. BbIHYXKJICHHbIE MEXaHHMYECKHEe
konebanus. Pezonanc. BeIHyKIE€HHBIE 2JIEKTPOMarHUTHBIE KOJIEOaHMUS.

[lepemennbiii TOK. CUHYCOUJAJIbHBIM IEPEMEHHbIM TOK. MOIIHOCTH IEPEMEHHOIO
TOKa. AMIUTMTY/THOE U JICHCTBYIOIIEE 3HAUCHHUE CHJIBI TOKA U HAIIPSKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada v norpedieHue dIEKTPUUECKON DHEPrUu.
DKOJIOTMYECKHE PUCKU TPU IIPOU3BOJCTBE AJIEKTpO3Hepruu. KynbTypa ucnonb3oBaHUS
AJIEKTPOIHEPTUU B MMOBCETHEBHON KU3HHU.

TexHu4eckue yCTpOWMCTBA W MPAKTHYECKOE NPHUMEHEHHE: 3JIEKTPHUYECKUI 3BOHOK,
reHepaTop MepeMEHHOTO TOKa, JIMHUU dJIEKTpoIepeaay.



Lemoncmpayuu

HUccnenoBanne  mapaMeTpoB  KoyieOaTeIbHOM  CUCTEMBl  (MPYKUHHBIA WU
MaTeMaTUYCCKHI MasTHUK).

Habnronenue 3aTyxarommx KojaeOanui.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHUH.

Habmoienune pesoHanca.

CB00O/IHBIE JIEKTPOMArHUTHBIC KOJICOAHHUS.

OcummiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAaNpsDKEHUST OT BPEMEHM) IS
IEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu nocie10BaTeaIbHOM COEIMHEHUH PE3UCTOpa, KaTyIIKH HHAYKTUBHOCTH U
KOH/JIEHCATOpa.

Mopenb JIMHUU JIEKTPOIIEPEIaUH.

Vuenuueckuii sxcnepumenm, irabopamopule pabomol

HccnenoBanue 3aBUCHMMOCTH TI€pUOJia MaJbIX KojeOaHUM rpy3a Ha HUTH OT JUTMHBI
HUTHU U MACCBI Ipy3a.

Hccnenopanue mnepeMEHHON0 TOKAa B LEMNU M3 MOCIECA0BATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60/1HbI

MexaHu4eckue  BOJIHBI,  ycioBHUS — pacnpoctpaHeHus.  Ilepumox.  CkopocTthb
pacripoctpaHeHus u auuHa BoiHbl. [lonepeunsie u npogonbHbie BosHbl. MuTepdepenius u
TU(pakis MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TyYEHHUs 2JIEKTPOMArHMTHBIX BOJIH. B3anmHas
opueHTtaius BektopoB E, B, V B anektpoMmaruutHoii BosiHe. CBOWMCTBA AJE€KTPOMArHUTHBIX
BOJIH: OTpaX€HHe, NpejioMIIeHue, nossipuszaims, audpakuus, uarepdepenuus. CKOpocTh
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTpOMarHuTHbIX BOJIH. [IpuMeHeHne 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHLMIBI paguocBs3u U TeneBuacHus. Pajgronokanmus.

DJEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHnuueckue yCTpoMCTBa U MPAKTUUECKOE MTPUMEHEHUE: MY3bIKAIbHbIC UHCTPYMEHTHI,
yJABTPa3ByKOBasl JIMATHOCTUKA B TEXHUKE U MEAULMHE, pajap, paauonpuEMHUK, TEIECBU30D,
anteHHa, tenedon, CBU-neus.

Lemoncmpayuu

Ob6pazoBaHue U pacnpoOCTPAHEHHUE MOMEPEUHbIX U IPOI0TbHBIX BOJIH.

KoneGmonieecs Te10 Kak UICTOYHUK 3BYKa.

HabGroienue oTpakeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue unrepdepeHuuu u Judpakiiuy MEXaHM4eCKUX BOJIH.

3BYKOBOH pe30HaHC.

Habusronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA € aMIUIMTYJONW M 4YacCTOTOM
KOJICOaHUM.

HccnenoBanre CBOWCTB  AJEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, MPEJIOMIICHHUE,
noJisipu3aus, 1uppakuus, HHTepEepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHelHOe pacnpoCTpaHEHHWE CBETa B OJHOPOJHOMU
cpene. Jlyd cBera. ToueuHbli HCTOYHUK CBETA.



OtpaxkeHue cBera. 3aKOHbI oTpakeHHUs cBera. [locTpoeHne u300paxkeHuil B MIOCKOM
3epKae.

[Tpesnomiienne cBera. 3akoHbl TMpeJIOMIICHUS cBeTa. AOCOJIOTHBIA IOKa3arelb
npenomiienus. [lomnoe BHyTpeHHee oTpaxkenue. [IpenenbHblil yron moaHOro BHYTPEHHETO
OTPAKECHMUSI.

Hucnepcus ceeta. CinoxHbIN cocTtaB Oenoro ceeta. L{BeT.

CoOuparomiue ¥ pacceuBaroude JuH3bl. ToHkas nuH3a. DOKYyCHOE paACCTOSIHUE WU
onTHYeCKass Cwia TOHKON JiMH3bl. [locTpoeHue wu300paxkeHuid B coOuparolmux M
pacceuBaromux JuH3ax. DopMysa TOHKOM JUMH3BI. Y BEJIMUCHUE, JaBaeMOe JIMH30M.

[Tpenensl NPUMEHUMOCTH T€OMETPHYECKON OTITHKH.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUSA
HAOJIOJCHUS MAaKCUMyMOB M MHUHUMYMOB B HWHTEP(EPEHIMOHHOW KapTUHE OT JABYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. Judpakumonnas pemérka. YciioBue HaOMIOJEHUSI TIIaBHBIX
MaKCHMMYMOB IIpU NaJeHUH MOHOXPOMATUYECKOTIO CBETA HAa MU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

Texnuyeckne ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (horoarmmapar,
IIPOCKLUUOHHBIA anmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTUKA, AUdpaKiuOHHAsA
peLIETKA, MOJIAPOULL.

Lemoncmpayuu

[TpssiMonMHEHOE pacnpocTpaHEeHUE, OTpaKEHUE W TpesioMieHue cBera. OnTuueckue
npuOOopHI.

ITotHOE BHyTpeHHEe oTpaxkeHue. Mojesb CBETOBO/1A.

WccnenoBanue CBOMCTB M300paKEHU B JIMH3AX.

Mopenu MUKpOCKoIa, TeJIeCKona.

HabGnronenne nuHTepQepeHIIMU CBETa.

HabGnronenue nudpaxiuu ceera.

HalmroaeHnue 1ucnepcun CBeTa.

[Tonyuenue cnekTpa ¢ MOMOLILIO PU3MBI.

[TosrydeHue criekTpa ¢ moMouIbio JUppakiiuOHHON PEIIETKH.

Hab6mronenue nonsipuszanuu cBera.

Vuenuueckuii sxcnepumenm, rabopamopnvie pabomul

N3mepenue nokazaresns npeoMIeHUs CTEKIIA.

HNccneoBanue cBONWCTB N300paKEHU B JIMH3aX.

Habmonenue qucrepcuu cBeTa.

12 KIIACC

Pa3znen 6. OcHOBBI cieMAILHONH TEOPHH OTHOCHTEIbHOCTH
['panuiibl MPUMEHUMOCTH KJIaCCUYECKOM MeXaHUKH. [locTynarel crieruanbHOl Teopun
OTHOCHUTEIBHOCTH: HHBApPUAHTHOCTH MOJIYJISI CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIIMII
OTHOCHUTEJIbHOCTU DUHILITEIHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/UICHHE BPEMEHH U COKPAIIICHUE JIJTUHBI.
DHEPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b MacChl C QHEPTHEN ¥ UMITYJILCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTHUS MOKOS.



Pa3znen 7. KBantoBas pusuka

Tema 1. Jnemenmul K6anmMoeou ONMUKU

®oronbl. Popmyna Ilnanka cBs3W 3Heprud (OTOHA C €ro 4YacTOTOW. DHEpPrus u
UMITYJIbC (DOTOHA.

OtkpeiTie U uccinenoBanue Gorodddexra. Onbitel A. I'. CroneroBa. 3aKOHbI
dotordpdexra. VYpaBHenue OiHmTeitHa i porodrddekra. «KpacHas rpanHuna»
dhoTorddekra.

JlaBnenue ceera. OnwiTel I1. H. JleOenera.

XHUMHUUYECKOE JICMCTBUE CBETA.

TexHuuyeckue ycTpoicTBa M IPAKTHYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (POTOJATUHK,
coJIHEeUHasi OaTapesi, CBeTOIUO/I.

Lemoncmpayuu

®oTtorddekT Ha yCTaHOBKE ¢ IMHKOBOW TJIACTHHOM.

HccnenoBanue 3akoHoB BHemHero Gporoagdexra.

CseToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens aroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactuil. [lnanerapuas
mojenb aroMa. [loctynarel bopa. M3nydenue u nornomienue (JOTOHOB NMpH NEpPEXojae aToMa
C OJHOTO YPOBHSI dHEpruu Ha Japyro. Buubl crnextpoB. CrekTp ypOBHEM PHEPrUH aToOMa
BOJIOPO/A.

Bonnoseie cBoiicTBa yactuil. Bonusl ae bpoina. KopnyckynspHO-BOJIHOBOU yaan3M.

CrIOHTaHHOE M BBIHYXICHHOE U3JIyYECHHE.

TexHuueckue yCTpOWCTBA W TMPAKTHUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIA aHANIN3
(CrieKTpoCKoOI), Jiazep, KBAHTOBBIN KOMIILIOTED.

Lemoncmpayuu

Mopuenb onbita Pesepdopa.

OnpeaencHue JUIMHBI BOJIHBI JIa3epa.

HaburoieHne mmHeryaTbiX CIEeKTPOB U3JTYyYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnvle pabomel

Habnronenue iMHeyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI,  JOKa3bIBAIOIIME  CJIOXKHOCTb  CcTpoeHus  sAxpa.  OTkpsiTHE
paanoakTuBHOCTH. OmbiTel Pe3epdopna mo ompeneneHuio cocraBa pagruOaKTHBHOTO
n3nydeHus. CpoiictBa anb(a-, Oera-, ramMma-u3inydeHus. BiMsHue paJnOaKTUBHOCTH Ha
’KMBBIE OPTaHU3MBI.

OTtkpeITHE NPOTOHA M HeWTpoHa. Hykionnas mopens sapa I'eitzendoepra—lBaHeHko.
3apsan sapa. MaccoBoe uucio sapa. M3oTomnsl.

Anbba-pacnaa. DIEKTPOHHBIN ¥ MO3UTPOHHBIN Oeta-pacnaia. ["amma-usinyuenue. 3aKoH
PaJAMOAaKTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sjipe. SAnepubie cuibl. edekT maccesl sapa.

SInepHbie peakuuu. /lenenue u cCUHTE3 SAEp.

SAnepusiit peaktop. Tepmosinepubiii cuHTe3. [IpoOiieMbl U TEPCIEKTHBHI SIACPHOM
HEPreTUKH. DKOJIOTMYECKUE aCTIEKTHI SIACPHON SHEPTrEeTUKH.

DneMeHTapHbIe YacTUIbl. OTKPBITHE MMO3UTPOHA.



MeTo/ 161 HaOJIIO/IEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHII.

OyHIaMeHTalbHbIC B3aUMOJIeUCTBUS. EAMHCTBO hU3nUeCKON KapTUHBI MUPA.

TexHUYeCcKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: J03UMETP, Kamepa Buibcona,
SIZICPHBIN peakTop, aToMHast bomoda.

Hemoncmpayuu

CYéTYMK MOHM3MPYIOIIUX YaCTHII,

Vuenuueckuii sxcnepumenm, nabopamopvle pabomeol

HccnenoBanue TpeKOB Y4acTHIL (110 TOTOBBIM OTOTpadusim).

Pa3zjien 8. DiemeHTHI aCTPOHOMMH U ACTPOPH3HKH

Oranbl pa3BUTUS acTpoHOMHUHU. [IpuknajHOE M MHMPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3B€3nHoro Heba. Co3Besus, sipkue 3BE3/1bl, IJIAHEThI, UX BUJAMMOE JBH)KECHHUE.

ConHeuHas cucTtema.

Connue. Conneunasi aktTuBHOCTh. Mctounuk sHepruu CosHa U 3BE31. 3BE3/BI, UX
OCHOBHBIE€ XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpalbHBIA KJIACC — CBETUMOCTBY. 3BE3JIbI
[JIaBHOM MOCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» Ui 3BE3]l IVIaBHOM
nocieaoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. COBpEeMEHHBIE TMPEACTABICHUS O
MIPOUCXOKAECHUU U IBOJIOIUU COJHIIA U 3BE31. DTalbl KU3HHU 3BE3I.

Muneunsiii [lyte — Hama [Manaxktuka. [lonoxxenune n npmwxenue Connna B ['anmakTuke.
Tune! ranaktuk. Paguoranaktuku v kBazapbl. YEpHbIE AbIPHI B siApaxX rajJakTHK.

Bcenennas. Pacnmpenne Beenennoil. 3akon Xa006na. PazOeranue ranaktuk. Teopus
Bosnbiioro B3peiBa. PenukToBoe usinydeHue.

Macurabnas crpykrypa Beenennoii. MeraranakTuka.

Hepemiénnpie npoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabniooenus

HaGmtoneHnust HEBOOPYKEHHBIM  TIJIa30M € MCMOJB30BAHMEM  KOMIIBIOTEPHBIX
NPUIIOKEHUI JUISL OINpe/e/IeHUs] TI0J0KEeHUs HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHBbIE c03Be311s1 CeBEepHOro NMoJIyniapus U spKue 3BE3/1bl.

Habumonenus B teneckon Jlynsl, naner, Mueunoro [lytu.

Obo01maroiee NOBTOPEeHHE

Ponb ¢u3uMKd U aCTPOHOMHUM B IKOHOMHUYECKOM, TEXHOJIOTUYECKOW, COLMATIBLHOU H
3THUYECKON cdepax IeATEIbHOCTH YEIOBEKa, poJib U MECTO (U3MKH M aCTPOHOMHUM B
COBPEMEHHOM HAy4yHOUW KApTHHE MHpA, pOJb (U3UUECKOW Teopud B (HOPMUPOBAHUU
NPEICTaBICHUN O (PU3UYECKOIN KapTUHE MUpa, MECTO (PU3UYECKON KapTHHBI MHpa B 00ILIEM
psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBisieTcss ¢ y4éToM
COJICPKATEIIbHBIX MEXIIPEAMETHBIX CBsI3eM C KypcamMH MaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpaguu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsamusi, CB3aHHBIC ¢ U3YYECHUEM METOJIOB HAYYHOI'O MMO3HAHUS:
SIBJICHWE, Hay4yHbIM (pakT, runoresa, (pusnueckas BEIUYMHA, 3aKOH, TEOPHs, HAOJIO/IEHHE,
HYKCIICPUMEHT, MOJAECIIMPOBAHUE, MO/JIEIIb, U3MEPEHUE.

Mamemamuka: penieHHWEe CUCTEMBbl YypaBHEHUH, TPUTOHOMETpUUYECKHE (HYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI
U HUX TMPOCKIMH HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB, IMPOWU3BOJHBIE IIEMEHTAPHBIX



(GYHKIUH, MPU3HAKKA MO00MSI TPEYTOJbHUKOB, ONpECIICHUE TUIOIIA U TUIOCKUX (Quryp u
00bEMa Ten.

Buonoeus: 3nekTpuyeckue sIBICHUS B KUBOW NpHUpOJIE, KoJieOaTelIbHbIC JBUKEHHS B
KHBOM MPUPOJIE, ONTUYECKUE SBJICHUS B KUBOW MPUPOJE, JCUCTBUE PAJAMAIIMN HA JKUBBIC
OpraHU3MBbl.

Xumus: CTPOGHHWE aTOMOB M MOJIEKYJ, KPUCTAJNIMYECKass CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJN3.

['eocpacghusa: marHuTHBIE TTONIFOCA 3EMIIH, 3aJI€KH MarHUTHBIX PyJ, (POTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHU .

Texnonoeusa: ~ NWMHUM  DIIEKTpONEpenay,  TEHEepaTop  INEPEMEHHOI0  TOKa,
JJIEKTPOJBUTATENIb, WHIYKIIMOHHAS TI€Yb, pajap, PaavoONpUEMHUK, TEJIEBHU30p, AHTCHHA,
tenedon, CBY-neub, NpoeKUMOHHBIN arnmapar, BOJOKOHHAs ONTUKA, COJIHeYHas OaTapesi.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA IPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yuyeOHoro npeamera «®Pu3nka» Ha ypoOBHE Cpe/iHero oouiero oOpazoBaHUs
(0a30BBIii  ypOBEHB) JIOJDKHO OOECHEUYHTh JOCTHKEHHE CJICAYIONIMX JIMYHOCTHBIX,
METANpPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOro npeamera «Dusukay» JoIKHbBI OTPaXaTh
TOTOBHOCTh M  CIOCOOHOCTH OOYYAIOIIMXCSH PYKOBOJCTBOBATHCS  C(HOPMHUPOBAHHON
BHYTPEHHEW MO3UIIMENH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTALMM, IO3UMTHUBHBIX
BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPAJAWIHOHHBIM IIEHHOCTAM POCCHHCKOTO
001IecTBa, paclIMpEeHUe KU3ZHEHHOTO OMBITA U OMbITA AEATEIHLHOCTH B MPOIECCE peaTu3aliu
OCHOBHBIX HalpaBJICHUH BOCIIUTATEILHON I€ATEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMSA

C()OPMUPOBAHHOCTh TPAXKJIAHCKON TMMO3UIMU O00ydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIEeCTBa;

NPUHATHE TPAJIULIUOHHBIX OOILIEYETOBEUECKUX TYMAHUCTHYECKUX U JEMOKPAaTHYECKUX
LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECaX IPakJaHCKOro oOLIeCTBa,
y4acTBOBaTh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpTraHU3aIlHH,

yMEHHUE B3aUMOJICHCTBOBATH C COLMAIBHBIMH MHCTHUTYTAMU B COOTBETCTBHHM C UX
(YHKIUSAMHA ¥ Ha3HAUYCHUEM;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOU JI€ATEILHOCTH;

2) NaTPHMOTHYECKOTO BOCITUTAHUSA:

copMUPOBAHHOCTH POCCUMCKON IPa’KIAHCKOU HACHTUYHOCTH, MATPUOTU3MA;

[ICHHOCTHOE OTHOIIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JAOCTHIKCHHSM POCCHHUCKHX
Y4EHBIX B 00J1aCTH (U3HKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MMOBEICHNUS;

CIIOCOOHOCTh ~ OLIGHMBATh CHUTYallMI0 M  [PUHUMATh  OCO3HAHHbIE  PEIICHMS,
OPUEHTUPYSCh HAa MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM UHCJIE B
JIEATEIbHOCTH YYEHOT 0,

OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOIO OyAyIIero;

4) 3¢cTeTHYECKOro BOCIIUTAHUSA:

ICTETUYECCKOEC OTHOIICHHE K MHUpPY, BKIIOYas 3CTETUKY HAyYHOIO TBOPYECTBA,
pUCyIero Gu3ndecKon HayKe;

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEeC K pa3iuyHbiM chepaM npodecCHOHANTbHOU NIeATeTLHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHHUKOW, YMEHHME COBEpILIATh OCO3HAHHBI BbIOOp Oynyiei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHbI;

FOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DU3UKU HA
IIPOTSKEHUHN BCEH KU3HH;

6) 3K0JIOrH4eCKOr0 BOCITUTAHUSA:



C(POPMUPOBAHHOCTH 3KOJOTMYECKOW KYJIbTYPhl, OCO3HaHHME TIJI00aIbHOrO XapakTepa
IKOJIOTHYECKHUX MTPOOIIEeM;

[UIAHUPOBAHUE U OCYILIECTBICHUE JACHCTBUI B OKPYKAIOUICH Cpe/ie HA OCHOBE 3HAHUS
1eJIe YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHue ONbITa JEATENbHOCTH JKOJIOIMYECKOM HAMpaBIeHHOCTH Ha OCHOBE
MMEIOIIMUXCS 3HAHUM 110 (PU3HKE;

7) 1EHHOCTH HAYYHOI0 TTO3HAHMS:

Cc(hOPMUPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs (PU3MUECKON HAYKH;

OCO3HAHME IEHHOCTH HAy4YyHOH JEeATEIbHOCTH, TOTOBHOCTH B IPOIECCE H3YUYEHUS
(U3UKH OCYHIECTBIISITh MMPOSKTHYIO M UCCIIEIOBATENBCKYIO NEATeTbHOCTh HUHINBHUIYATBHO U

B I'pyIIIIE.
METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBare/ibHbIe YHHUBEpPCAJIbHbIE y4eOHbIe 1eiCTBHS
ba3oBble 1oruyeckue 1eMcTBUA:

CaMOCTOSITENIBHO (POPMYJIMPOBATh M aKTyaJM3UpOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

ONpEeEeNATh UEIH IeATeIbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPHH UX JOCTUKEHUS;

BBISIBISITh 3aKOHOMEPHOCTH M IPOTUBOPEYUST B PacCMaTPUBAEMBIX (PHU3NYECKUX
SABJICHUSX;

pa3palaTeiBaTh IUIAH pELIEHUS MpoOJIeMbl € Y4YETOM aHallu3a HUMEIOLIMXCS
MaTepPHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JICSITEIIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LICJISM,
OIICHMBATh PUCKHU MOCIIEICTBUN AEATENHHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATE PabOTy B YCJIOBHUSX pPEAJbHOTO, BUPTYAJIBHOIO M
KOMOMHUPOBAHHOTO B3aUMOJENCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPH PEILICHUHN )KU3HEHHBIX POOJIEM.

ba3oBble Hcc/1e10BaTEeIbCKHE NeHCTBHA:

BJIaJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMU U MeTOAaMH (husnueckoin
HayKH;

BJIAJICTh HABbIKAMH Y4€OHO-UCCIICI0BATEILCKON U IMIPOEKTHOM JICATEILHOCTH B 00J1aCTH
(U3HMKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbBHOMY IMOMCKY METOOB PEIICHHUs
3a71a4 (GU3MUECKOTO COACPKaHUS, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMUSI,

BJIAZICTh BUJAMH JCATEIBHOCTH IO ITOJYYCHUIO HOBOI'O 3HaHUS, €r0 MHTEPIPETALMH,
npeo0pa3oBaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX yYEOHBIX CHUTYallUsX, B TOM YHCIE TIPH
CO3JaHUH YUYEOHBIX IIPOEKTOB B 00IaCTH (PUBHUKH;

BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIC CBSI3W M AKTYaJlW3HPOBATH 3aJlayy, BBIJIBUTATH
runore3y €€ pelleHUs, HaXOIUTh apryMEHTHI JJis JOKa3aTelbCTBA CBOUX YTBEPKIACHUM,
3aJaBaTh TTAPAMETPHI M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJI€ pEUICHUS 3aJaud pe3yibTaTbl, KPUTUYECKH
OLICHMBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a/]a4l B 00pa30BaTeIIbHON JIeITeIbHOCTH, B
TOM YHCJIE TIPH U3YYEHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIH OIbIT;



yYMETh MIEPEHOCUTH 3HAHUS 110 (PU3HKE B IPAKTUIECKYIO 00JIaCTh JKU3HEACITEIbHOCTH;

yMeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTel;

BBIJIBUTaTh HOBBIC WJICH, MPEJaraTh OPUIrHHAIbHBIE TOJAX0/IbI U PEIICHUS;

CTaBHUTh MIPOOJIEMBI U 33144, JOMYCKAOIIHME aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ nngopmanmei:

BJIQJICTh HABBIKAMHU TOJY4YeHHUs HHPOpMAMKd (U3NYECKOTO COAEpKAaHUS U3
HUCTOYHHKOB  pPAa3HbIX  THUIIOB, CAMOCTOSATEIBHO  OCYLIECTBIATH  TOUCK,  aHAJM3,
CHCTEMaTH3allMi0 ¥ HWHTEpPHpeTalMio HWHPOPMALMK  pa3inYHbBIX BUJIAOB U (opm
NpEACTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

MCIIOJIB30BaTh CPEACTBA WH(MOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pelIeHHH KOTHUTUBHBIX, KOMMYHMKATUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJIOJCHUEM
TpeOOBaHMII HPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pPECypcocOepeKeHus,
MPaBOBBIX U ATHYECKHX HOPM, HOPM MH(OPMAIIHOHHON 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPKAHHUS B pa3IMyYHBIX Qopmarax ¢ y4EToM
Ha3HaueHWs MHGOpMAIMM W 1eJIEBOM ayJUTOPHM, BBIOMpas ONTHUMaJIbHYI0 (opMy
NPEACTABICHUS U BU3yaIH3allHH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe AeHCTBHS:

OCYHIECTBIIATH OOLIEHUE HA YPOKaX (PU3UKH ¥ BO BHE-YPOUHOU J1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKYA KOHMDIUKTHBIX CUTYAlUNA U CMATYATh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEIICTB;

MOHUMATh M MCIIOJIL30BATh MPEUMYILIECTBA KOMAHAHOW U MHIAUBUYaJIbHON pabOThI;

BBIOHMpATh TEMATUKY U METOJbI COBMECTHBIX MEUCTBUM C YyUETOM OOIUX MHTEPECOB U
BO3MOHOCTEH Kak/10I0 WIeHA KOJIJICKTUBA;

IPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHMPOBATH
JICUCTBHS 1O €€ JIOCTHKEHMIO: COCTAaBIATH IUIAH ACHCTBUM, PaCHpeesaTh POJU ¢ YYETOM
MHEHHUH YYaCTHUKOB, 00CYK/IaTh PE3yJbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIa/Ja M KaXJOr0 Yy4YaCTHMKA KOMaH/Abl B OOLIMA
pe3ynbTaT 1no pazpabOTaHHBIM KPUTEPHUSIM;

MpeiaraTh HOBBIE MPOEKTHI, OIICHUBATH UJCH C MO3UIIMH HOBU3HBI, OPUTUHAIBLHOCTH,
IIPAKTUYCCKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETMYECKOE TIOBEICHUE B PA3UYHBIX CUTYAIUsX,
IPOSIBJISIT TBOPYECTBO M BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryJsiTuBHbIC YHHBepcaJIbHbIe Y4eOHbIe AelCTBHSA
Camoopranusanus:
CaMOCTOSITEIIbHO OCYIIIECTBIIATh MO3HABATEIBHYIO AEATEIBHOCTh B 00acT (hU3UKH U
aACTPOHOMHUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (JOPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIBHO COCTABJIATH IJIaH PEIICHHUS PacuéTHBIX M KAa4eCTBEHHBIX 3ajad, TUTaH
BBITIOJIHEHUS TIPAKTUYECKONW pabdoThl ¢ Y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U IIPEAIIOYTECHUM;
JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;
pacmMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHUN;



JeJ1aTh OCO3HAHHBIN BBIOOP, apryMEeHTHPOBATh €ro, Opath Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh TPHOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO JPYAUIMU B 00mactu (pusukw,
MIOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHbIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJLIEKT:

NaBaTh OLEHKY HOBBIM CHTYallUsSIM, BHOCUTh KOPPEKTHUBBI B JIEATENbHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJILTATOB LEJISAM;

BJIa/IeTh HaBbIKAMU I103HABATEIbHOM pedieKCuu Kak OCO3HAaHUs COBEpIIAEMBbIX
JENCTBUM M MBICJIUTENBHBIX ITPOLIECCOB, UX PE3YILTATOB M OCHOBAHMH;

MCTIOJIb30BaTh MPUEMBI pehIIeKCUU JIs OIIEHKH CUTYaIlud, BEIOOpPA BEPHOTO PEIICHMUS;

YMETh OLIEHHBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHHUS 110 UX CHUKECHUIO;

MPUHUMATH MOTUBBI U @PTYMEHTBI IPYTUX MIPU aHATIN3E Pe3yJIbTATOB JACSITEILHOCTH;

NPUHUMATD ce0sl, MOHMMasi CBOU HEJIOCTATKU M JIOCTOMHCTBA;

MPUHUMATH MOTUBBI U @PTYMEHTBI IPYTUX TIPU aHATIU3E PE3yJIbTATOB JACATEILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYIMX HA OIIMOKH.

B npouecce 10CTHKEHNS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MPOTPAMMBI 1O (U3HKE
JUIA  YPOBHS CcpeaHero ooOmiero o0Opa3oBaHus y OOy4YarolmMXCS COBEPIICHCTBYETCS
IMOLIMOHAJILHBIN MHTEJIEKT, IIpearoiaralomui chopMupoBaHHOCTD:

CaMOCO3HAHHUsA, BKJIIYAIOMIEr0 CIOCOOHOCTh MOHHUMAaTh CBOE HIMOIIMOHAIBHOE
COCTOSIHME, BHJIETh HAMpaBIICHUS Pa3BUTUS COOCTBEHHOW AMOLIMOHAIBHON cdepbl, OBITH
YBEPEHHBIM B ceOe;

CaMOpEryJIMpOBaHus,  BKJIKOYAKOLIEITO0  CaMOKOHTPOJb,  YMEHHME  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIOCOOHOCTh aJaNTUPOBATHCA K IMOIMOHAILHBIM
U3MEHEHUSIM U MPOSIBISTh THOKOCTb, ObITh OTKPBITHIM HOBOMY:;

BHYTPEHHEW MOTHBAIlMHU, BKJIOUAIONIEH CTPEMIJIEHHE K JOCTHIKEHMIO LIEJIU U YCIEXY,
ONTHUMHM3M, HHULIMATUBHOCTh, YMEHHE JICUCTBOBATH UCXO/Sl U3 CBOUX BO3MOKHOCTEH;

IMMATUU, BKITHOYAIONIEH CIIOCOOHOCTh MOHUMATh IMOIMOHAIBHOE COCTOSIHUE APYTHUX,
YYUTBIBATh €ro IpU OCYIIECTBJIECHUU OOLIEHUs, CIOCOOHOCTh K COYYBCTBUIO M
COTNEPEIKNBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHUS C
JIPYTHUMH JIFOABMH, 3a00TUTHCS, MIPOSBIISATE HHTEPEC M pa3peiiaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJbTATbBI

K koH1y o0y4yenus B 12 Kjacce rpeiMETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTh Y 00yHAIOIINXCS YMECHUI:

JEMOHCTPUPOBATh HA PUMEPAX POJIb U MECTO (PU3UKHU B OPMUPOBAHUU COBPEMEHHOM
HAyYHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHOMN TEXHUKHU M TEXHOJIOTHIA, B IIPAKTHYECKOM
JIEATEIbHOCTH JIIOJICH

YUUTBHIBATh TPaHUIIbl PUMEHEHUSI M3YUYECHHBIX (PU3MUECKUX MOJENEH: MaTepHualibHas
TOYKa, UHEepIUAIbHAs cUcTeMa OTCuéTa, abCOJIIOTHO TBEPAOE TeJ0, UACAIbHBIN a3, MOICIU
CTPOEHHS Ia30B, )KUJIKOCTEH U TBEPABIX TN, TOUYCHHBIN JIEKTPUUECCKUHN 3apsl IIPU PEILICHUH
dbuznyeckux 3aaay;

pacro3HaBaTh (pU3NYECKUE SABICHUS (TPOLIECCHI) M OOBSACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKU, MOJICKYJIIPHO-KUHETUYECKOU TEOPHH CTPOEHUs BEIIEeCTBA U AJIEKTPOJUHAMUKHU:



PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXEHUE, CBOOOJHOE IaJICHUE Tell,
JIBUKEHHE TI0 OKPY)KHOCTH, HHEPIUs, B3auMojaeucTBue Tten, auddysus, OpOoyHOBCKOE
JIBUKCHHE, CTPOCHUE JKUIKOCTEH M TBEP/ABIX TEJ, U3MEHEHHE 00bEMaA TeJl NPU HarpeBaHUU
(oxJaxaeHuu), TEMJIOBOE  pPAaBHOBECHE, HCHNApEHUe, KOHJECHCAlus,  IUIABIICHHE,
KpUCTAIIIU3AIMs, KUIMEHWE, BJIAXKHOCTb BO3/1yXa, IOBBIIICHUE MAABJICHHUS ra3a IIpU €ero
HarpeBaHWM B 3aKPbITOM COCYJ€, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHMA ra3za B
U30MpOoLECcCax, MEKTPU3aLus Tej, B3aUMOACHCTBUE 3apSAI0B;

OIMCBIBaTh MEXAHMYECKOE JIBH)KEHUE, UCTIONb3Ysl (PU3NYECKHE BEIMYMHBI: KOOPAMHATA,
yTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUJla, UMITYJIbC Tejla, KHHETUYeCKast
SHEpIHsi, MOTEHLUAIbHAs SHEPIus, MEXaHudeckas padoTa, MEXaHHUYeCKas MOIIHOCTb; IpHU
OMHUCAaHUU TPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT HCIOIb3YyEeMbIX BEJIHYMH, HX
0003HAYCHUS M EAMHMIIBI, HAXOJAWUTh (OPMYJIbI, CBS3bIBAIOLIME JAHHYIO (U3HYECKYIO
BEJIMYUHY C APYTUMHU BEIMUUHAMU;

OIMCHIBATh W3YUYCHHBIC TEIUJIOBbIE CBOMCTBA TEJI U TEIUJIOBBIC SIBICHUSA, HUCIOJb3YS
(u3nuecKkue BENWYMHBL: JABJICHME Tra3a, TEMIEparypa, CPEeAHss KHHETUYECKas IHEPTHUs
Xa0THYECKOTO JIBHIKCHUSI MOJICKYJI, CPeIHEKBaApaTUYHasl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSIS SHEPTHUs, padoTa rasza, K03 UIHUEHT MOJIe3HOTO AEHCTBUS TEINIOBOTO
JIBUTATelsl; MPU OMUCAHUU MPABUILHO TPAKTOBATH (DU3UYECKHII CMBICH HCIOIb3YEMbIX
BEJIMYHMH, WX O0O03HAYEHHS M €IUWHHULBI, HAXOAUThb (HOPMYJIBI, CBA3BIBAIOIIME JIAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUYUHAM;

ONUCBIBAaTh U3yUYEHHBIE JIEKTPUIECKHUE CBOMCTBA BEIIECTBA U AJIEKTPHUECKHUE SBICHMS
(mpotiecchbl), UCHOIB3YS (PU3UYECKUE BEIUYUHBL AICKTPUUYCCKUI 3apsil, IEKTPUUECKOE
10J1e, HaPsHKEHHOCTB T10J1s1, TOTEHLHAJI, Pa3HOCTh NOTEHUMAJIOB; IIPU OMTMCAHUU MPABUIILHO
TPaKTOBaTh (PU3NYECKUN CMBICI MCIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS] U €IUHULIBI;
yKa3pIBaTh (OPMYJibl, CBSI3bIBAIOLIME JAHHYI (PU3UYECKYI0 BEJIMYMHY C JIpYTUMHU
BEJIMYUHAMU;

aHAJIM3UPOBaTh PUINYECKUE NPOLECCHl U SBJICHUS, UCIIONbL3YS (PU3MUECKUE 3aKOHbI U
IIPUHUMUINBL: 3aKOH BcemupHOro tsarorenus, I, II u Il 3akonsr HeroTOHA, 3aKOH COXpaHEeHUs
MEXAHUYECKOM HDHEPruu, 3aKOH COXPAHCHUS HUMILYJIbCA, NPUHLMUII CYIEPIO3UIUU CuUll,
NPUHLMI PaBHOINPABUS HMHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETHYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, TA30BbI€ 3aKOHBI, CBS3b CpPEIHEW KHUHETUYECKOM HSHEpruu
TEIUIOBOTO  JIBMJKEHUST MOJIEKYJ ¢ aOCOJIOTHOW TeMIeparypoil, IEpBbId  3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUs SJICKTPUYECKOro 3apsiaa, 3akoH Kymona, mpu stom
pa3inMyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BBIPAKEHUE U YCIIOBUS
(rpaHutbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHATP OCHOBHBIC NPHUHLMIIBI JEHCTBUS MAaIlMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inyaTh YCI0BUS UX 0€30M1aCHOI0 UCIIOIB30BAaHUS B IOBCETHEBHON KU3HH;

BBIIOJIHATL SKCHEPUMEHTBI 110 MCCICAOBAHUIO (PU3NYECKUX SBJICHUN M IPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX H3MEPEHHH, Tpu ITOM (OPMYIHPOBATH
npobsieMy/3aa4y M TUIOTE3y Y4YEOHOro HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3
IIPETI0KEHHOT0 000pYy10BaHUS, TPOBOUTE OMBIT U (POPMYIUPOBATH BBIBOJIBI;

OCYUIECTBIISITh NPSIMbIE UM KOCBEHHbIE W3MEPEHHsS] (PU3NYECKUX BEJIUYMH, NPU ITOM
BbIOMpaTh ONTHMAaJIBHBIH CIIOCOO M3MEpPEHUsI M MCI0JIb30BAaTh M3BECTHBIC METO/IbI OILICHKH
MOTPEITHOCTEN U3MEPEHHUM;

UCCIIeIOBaTh 3aBUCUMOCTH MEX1y (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHU, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DPUKCUPOBATH PE3YJILTATHI



MOJYYEHHOW 3aBHCHUMOCTH (PM3UYECKMX BEJIMYMH B BHJAE TaOMUIl M TpadUKOB, AeNaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOuo1aTh npaBuia 0€301acHOro TpyJa MpH MPOBEACHUM MCCIEJI0BAaHUN B paMKax
y4eOHOTO DKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEILCKOW M TMPOEKTHOW JESITEIBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U J1Ta00paTOPHOTO 000pPY/10BAHNS;

pemarh pacu€THbIE 3a/laud C SBHO 3aJaHHOW (DU3MUECKOM MOJEJIbI0, HCIOJIb3YS
(dbu3nyecKkue 3aKOHbl W MPUHIIMIIBI, HA OCHOBE aHajdu3a YCIOBUS 3aJayd BbIOMPATH
(pM3UYECKYIO MOJIENb, BBIACHATE (PU3UUECKUE BEIIMYMHBI U (POPMYIIbl, HEOOXOIUMBIE JIJIs €€
peuieHusi, MPOBOAUTH pPAcY€Tbl M OLUEHUBATH PEATbHOCTb [MMOJYYEHHOTO 3HAYCHUS
(M3MYECKOI BEIINYNHBI;

peniaTh KaueCTBEHHBIC 3a7]a4H: BBICTPAUBATH JIOTUYECKU HETPOTUBOPEUUBYIO IETIOYKY
paccyxIeHUM ¢ ONOPOi Ha N3YUYCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBJICHMS;

WCIIO/IBb30BaTh MPU PEIICHUH Y4ueOHBIX 3aJad COBPEMEHHBIE HMH(POPMALMOHHBIE
TEXHOJIOTMH I TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPEACTaBICHUs Y4eOHOI 1
HAYYHO-TIOMYSPHON WHMOpMaLUK, MOJTYYSHHON U3 Pa3IMUHBIX UCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMaLIKIO;

MPUBOANUTH MPUMEPHI BKIIAZa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

MCIIOJIB30BaTh TEOPETHUECKHE 3HAHMS MO0 (HU3MKE B TOBCEIHEBHOW JKM3HU IS
obecrieueHus 0€30MaCHOCTH MPU OOpAILCHUHU ¢ TPUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMU,
JUISL COXpaHEHHWS 3J0pOBbS M COOJIOJEHHUS HOPM DKOJIOTHUYECKOTO TIOBEJCHHUS B
OKpYXKaIoIIeh cpeie;

paboTaTh B TpyNIe C BBINOJHEHUEM Pa3JIMUHBIX COIMAJIBHBIX POJICH, IMJIaHUPOBATh
paboTy rpynmnsl, pallMOHAIBHO PacHpenessaTh 00s13aHHOCTH U IIJIAHUPOBATH JIEATEILHOCTD B
HECTaHJAPTHBIX CUTYalUsiX, a/ICKBATHO OLICHMBATh BKJIAJl Ka)KIOr0 U3 YYaCTHUKOB IPYIIbI B
pEIIeHNE paccMaTpUBaeMOi TIPOOIIEMBI.

JEMOHCTPUPOBATh HA PUMEPAX PoJib U MECTO (PU3UKU B HOPMUPOBAHUU COBPEMEHHOI
HAy4YHOUN KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU M TEXHOJIOTHI, B IPAKTHYECKOM
JESTEIbHOCTH JIFOJICH, LIEJIOCTHOCTD U €JIMHCTBO (PU3UYECKOM KapTHHBI MUDA;

YUUTBIBaTh TIpPaHMIBl NPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJENIEH: TOYEUYHBIN
IEKTPUYECKHI 3apsifl, JIyd CBETa, TOUYEYHBIM HCTOYHUK CBETA, SJAEpPHAs MOJENb aToMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/ipa NPU PEeLICHUN PU3NYECKUX 3a/1aY;

pacro3HaBaTh (HU3NUECKUE SBICHUS (MIPOLIECChI) U OOBICHIThL MX HA OCHOBE 3aKOHOB
3JIEKTPOJIMHAMUKA M KBAHTOBOM (DU3HMKHU: 3JIEKTpPUYECKas IPOBOJAMMOCTh, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE [JEUCTBUS TOKA, B3aMMOJIEWCTBHME MAarHUTOB,
3JICKTPOMAarHuTHasE WHAYKUUSA, JCHCTBME MArHUTHOIO IIOJSI HA IPOBOJAHMK C TOKOM H
JNBIWKYIIMMCS — 3apsifl, DSJEKTPOMAarHUTHbIC KOJ€OaHWs W BOJIHBI, IPSIMOJIMHEHHOE
pacrnpocTpaHeHUe CBeTa, OTpPaXKECHHE, IpeloMiIeHHe, HHTeppepeHuus, Iudpakuus u
NOJspU3alus  CBETa, JUCHepcus cBeTa, (oTornnekrpuueckuii >pdexr (poToadpdexr),
CBETOBOE J1aBJICHUE, BOBHUKHOBEHHUE JIMHEHYATOr0 CIEKTpa aToMa BOJAOPO/Ia, €CTECTBEHHAS
U MCKYCCTBEHHAs PaJIMOAKTUBHOCTb,

OMUCHIBaTh U3YUYEHHBIE CBOICTBA BellleCTBA (JIEKTPUYECKHUE, MAaTHUTHBIE, ONTHYECKHE,
3JIEKTPUYECKYI0 TPOBOJAMMOCTh PA3IUYHBIX Cped) U  3JICKTPOMAarHUTHBIC SIBJICHUS
(poriecchl), HCIMOAB3YS (U3UYECKUE BEIMYWHBL JJICKTPUYECKUN 3apsji, CHUJa TOKa,
JIEKTPHYECKOE HANPSIKEHHUE, 3JIEKTPUYECKOE CONPOTUBIICHHE, PA3HOCTh IOTEHIIHAJIOB,
IEKTPOIABUKYINAS CUia, paboTa TOKAa, MHAYKIMS MAarHUTHOTO TIOJSI, cujia Amriiepa, cuia



JlopeHua, MHAYKTUBHOCTh KaTYIIKH, 3HEPTUS JJIEKTPHYECKOT0 U MArHUTHOTO TIOJIEH, IEPHOT
M 4YactoTa KoneOaHWii B KoJeOAaTETLHOM KOHTYpE, 3apsij W CHjia TOKa B TMPOIECCE
rapMOHMYECKUX JIEKTPOMArHUTHBIX KoJieOaHui, (POKyCHOE pacCTOsIHUE M ONTUYECKas CHUjia
JIMH3BI, IPU ONTMCAHUU TIPABUIILHO TPAKTOBATh (DU3UUECKUIN CMBICIT UCTIONh3YEMbIX BEJIUYHH,
X 0003HAYEHUS] M €IMHUIIbI, YKa3biBaTh (DOPMYJIbl, CBS3bIBAIONIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C APYTMMH BEIMUYUHAMY;

ONMCHIBATh M3YyYEHHBbIC KBAHTOBBIC SIBJICHHS U NPOLECCHI, MCHONb3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTA CBETA, SHEPIrUs H
UMITyJIbC (POTOHA, MEPUOJ] MOJypacraja, HEPrusi CBSI3M ATOMHBIX S[Ep, MPU OMUCAHUU
IPaBUWJIBHO TPAaKTOBaTh (PU3UYECKUN CMBICI MCIOJIb3YEMbIX BEJIMYWH, UX O003HAUEHHUS U
€IMHUIIBI, YKA3bIBATh (JOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C IPYTUMH
BEJIMYMHAMU, BBIYUCIIATh 3HaYeHUE (PU3NUECKON BEITMYUMHBI;

aHATM3UPOBATh (YU3MUECKUE TIPOIIECCHl U SBJICHHS, UCTIONB3Y (DU3UIECKUE 3aKOHBI H
NpUHIMNBE: 3aKk0oH Owma, 3aKOHBI MOCJEN0BATEIBLHOTO M MapauIeIbHOTO COEIMHEHHUS
POBOJAHUKOB, 3akoH Jlkoyns—JleHma, 3aKOH DJIEKTPOMArHUTHOM WHAYKIIMU, 3aKOH
NPSIMOJIMHEHHOTO PaCpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHEHME OiHIITeNHHa a1 (oTod((eKTa, 3aKOH COXpPAHEHMsI SHEPTUHU, 3aKOH
COXpaHEHUs] MMIYJIbCa, 3aKOH COXPaHEHHS SJIEKTPUYECKOTo 3apsiia, 3aKOH COXpPaHEHUS
MaccOBOIro 4Mcla, nocrynarsl bopa, 3aKOH paJluOaKTUBHOIO pacrnajaa, MPU 3TOM pa3jinyaTh
CJIOBECHYIO0 (hOPMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BbIPAKEHHUE U YCIOBUS (TPaHMULIbI,
00J1acTH) MPUMEHUMOCTH;

OMpeeNsATh HAMpaBICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO MOJISt IPOBOJAHUKA C TOKOM,
cuibl Amriepa u cuisl JIopeHua;

CTPOMTb M OIMUCHIBATh H300pa)kKEHHE, CO3JaBAEMOE IIOCKMM 3€pPKajoM, TOHKOMH
JIMH30M;

BBITIOJTHATh JKCTIIEPUMEHTHI 0 WCCIIEIOBAHUIO (DU3MYECKUX SIBJICHHH M TIPOIIECCOB C
UCIOJB30BAHUEM TNPSIMbIX M KOCBEHHBIX HM3MEPEHMi: Mpu 3STOM  (POpMYIMpPOBATH
npobieMy/3agady M TMIOTE3y Y4YEOHOro OJKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
NPEUI0KEHHOI0 000PY10BaHUs, IIPOBOJIUTH OIBIT U POPMYIMPOBATH BHIBOIBI;

OCYILIECTBJISATh TPSMbIE M KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BEJIUYHMH, NMPU ITOM
BBIOMpATh ONTUMAIBHBIA CIOCO0 M3MEPEHUs W MCIOJIb30BaTh M3BECTHHIE METOJbI OLEHKH
[IOIPEIIHOCTENH U3MEPCHU;

HCCENOBATh 3aBUCHUMOCTH (DU3MYECKUX BEIMYUH C UCHOJIb30BAHUEM TMPSIMBIX
U3MEPEHMIA: MPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yJIbTAThI IMOJYYEHHOM
3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BHjJE TaOmuil U rpaduKoB, JeiaTh BBIBOJBI IO
pe3ysbTaTam MCCIICI0BaHuUs;

cobmoiath mpaBuiia 0€30MAaCHOrO TPyjAa MPU MPOBEACHUU HCCIEAOBAHUM B paMKax
y4eOHOro HKCIEePUMEHTa, Y4eOHO-MCCIIEIOBATEILCKON W IPOEKTHOM JEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOTO 000pYA0BAHMS;

pemwath pacuérHble 3aJayd C SIBHO 3aJaHHON (DU3MUYECKON MOJENbIO, HCIOJIb3Ys
(u3nueckue 3aKkOHbl W TPUHLMIBI, HA OCHOBE aHalu3a YCIOBUSA 3aJladyd BBIOMpATh
(U3MYECKYIO MOJIEIIb, BLIACIATH (PU3HUECKUE BEIMUYUHBI U POPMYIIbl, HEOOXOAUMBIE Ui €€
peuIeHUs, IPOBOJAUTH pPAcy€Tbl M OLEHUBATh pPEAJIbHOCTh IMMOJYYCHHOIO 3HAYCHUS
(bu3nuecKoi BEJTUYNHBI,

pelaTh KaueCTBEHHbIC 33]a4M: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO LIETIOYKY
pacCy’KIeHUI ¢ OTIOPOU HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UUECKUE SBIICHUS,



UCIIOJIb30BaTh IPU pEIICHUHM YYeOHBIX 3a7ady COBpPEMEHHbIE HMH(OpPMaIlMOHHBIC
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALUN U TIPEACTABICHUS YICOHOU U
HAYYHO-TIIOMYJISIPHON MH(OpPMAIMH, MOJYYEHHOH M3 pa3jMYHbIX UCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh TOJTyYaeMyto HH(OpMAIHIO;

OOBSACHATH TPUHLMIIBI JICMCTBUS MAalIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHS MX 0€3011aCHOTO MCIOJIb30BAHUS B IOBCEAHEBHON KU3HU;

MPUBOJIUTH IMPUMEPHI BKJI/Ia POCCUNCKUX U 3apYyOEKHbIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

MCIOJIb30BaTh TEOPETUYECKHE 3HaHUS N0 (U3MKE B TMOBCEAHEBHOM KU3HMU IS
oOecnieyeHns 0€30NacHOCTH pU 00pallleHuu ¢ NpUOOpaMy U TEXHUYECKUMHU yCTPOUCTBAMH,
JUISL COXpaHEHWS 3/I0pOBbSi W COOJIOEHUS HOPM JKOJIOTHYECKOTO TIOBEJCHHUS B
OKpY Karlollel cpeje;

pa0oTaTh B IpymIme C BBINOJIHEHHUEM Pa3INYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy Irpymbl, palMOHAIBHO PACIpPEeAesTh 00S3aHHOCTH U INIAHUPOBATh JIESATEILHOCTD B
HECTAaHJAPTHBIX CUTYalUsX, aI€KBATHO OLICHUBATh BKJIAJ KAKIOTO U3 YUaCTHUKOB TPyl B
pelIeHre paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO yacos

HaumeHnoBanue pa3jieioB v TemM
HporpaMmanl

Ne n/n

Bcero

Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUA

1.1 Du3KMKa ¥ METOJIbI HAYYHOT'O TTO3HAHUS

Hroro no pasneny

Pasnen 2. MEXAHUKA

2.1 Kunemaruka
2.2 JlnHamuka
23 3aKOHBI COXpAaHCHHs B MEXAHHKE

Hroro no paszueny

Paznesn 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOINHAMUKA

OCHOBBI MONICKYJIAPHO-KHHETHUCCKOM

3.1
TEOpUH
32 OCHOBBI TEPMOIMHAMHUKH
33 ArperatHbie COCTOSIHUS BEIIECTBA.

®a3oBble NEPEX0/ibl
Hroro no pazpeny
Paznen 4. DJIEKTPOJAMHAMMUKA
4.1 DeKTpocTaTuKa

[TocTostHHBIN nEKTpUYECKHH TOK. TOKHM B
pas3IMYHBIX Cpeaax

4.2

Hroro no pazpeny
PesepBHoe Bpemsi

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

2

2

5
7
6

18

9
10
5

24

10

12

22

68

Kountpo/ibHbie
padoThl

IlpakTnyeckue

padoThl

DJIeKTPOHHbIEC

(undposnie)
oOpazoBaTelibHbIE

pecypcbl

bubmnoreka [JOK
https://m.edsoo.ru/7f41bf72

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

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

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

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

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

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

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

bubmanorteka [IOK
https://m.edsoo.ru/7{41bf72




11 KJTACC

KosinuecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3jieioB U TeM N B (undposbie)
Ne /i —— Beero KOﬁH IpoJibHbIE l'[pﬁalcl HYeCKHe 06pa3oBaTENLHbIE
padoThI padoThI pecypebI

Paznen 1. DJJIEKTPOAUHAMUKA
11 MaruutHoe rnoJjie. DJIeKTpoMariuTHas 1 1 3 bubnuoreka [JOK

' WHJTYKITHS https://m.edsoo.ru/7f41¢97¢c

Hroro no pasgeny 11

Pa3jen 2. KOJIEBAHUS U BOJIHbI
71 MexaHu4ecKHue U 3JIeKTPOMarHuTHhHIE 9 1 bubnuoreka [JOK

) KonebaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eckHe 1 3JICKTPOMarHUTHBIC 5 | bubnmoreka [JOK

' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTHka 10 3 bubmorexa IIOK

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

HWrtoro no paszaeny 24

OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 7



HaumeHnoBanue pa3ae/ioB H TeEM
NporpaMmbl

Ne n/m

12 KITACC

KoaunuecTrBo 4acoe

Beero

Konrposbubie
padoThI

Paznen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIIELHAJILHOM TEOPUH
OTHOCHUTEJILHOCTH

3.1
Hroro no pasueny

Paznen 4. KBAHTOBASA ®U3UKA

4.1 DeMeHThI KBAHTOBOU ONTHKHU
4.2 Crtpoenue atoma
4.3 AToMHOE A71p0

Hroro no pasueny

5.1 DJIEMEHTBI aCTPOHOMHUH M acTPOQHU3UKH

Hroro no pazpeny
Paznen 6. OBOBLUAIOLIEE IOBTOPEHHUE

6.1 O0o06uiaroiiee NOBTOpPEHUE

HWrtoro no pasaeny
PesepBHoe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME

4

4

5

15
Paznen S. DJIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKH

7

7

34

1

[IpakTnyeckue
padoThI

DJIEKTPOHHBIE
(undposbie)
odpa3zoBarTeiibHbIE

pecypcsbl

Bubmmnoreka IJOK
https://m.edsoo.ru/7f41c97¢c

bubnmoreka IJOK
https://m.edsoo.ru/7f41c97¢c

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

bubauoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmmoreka [JOK
https://m.edsoo.ru/7f41¢97¢c

Bubnnoreka IJOK
https://m.edsoo.ru/7f41c97¢c




10.

1.

12.

13.

14.

IIOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Koanuecreo 4acoe

Tema ypoka

®u3nka — Hayka o npupojie. Haydnsie MeToabl TO3HAHHS
OKpPY’KaroIiero Mupa

Ponb u Mecto pusmku B hopMUpOBAaHMH COBPEMEHHOM HayqHOMH
KapTHHBI MUpPa, B IPAKTUYECKON AEATEIbHOCTH JIIOACH

MCX&HI/IquKOC JABHKCHHC. OTHOCHTCJ'IBHOCTB MEXaHHYCCKOT O
nsskenus. [lepemenienue, CKOpOCThb, YCKOPEHHE

PaBHDMepHDe HpHMOﬂHHeﬁHOG JABHKEHHE

PaBHOyCcKOpEHHOE NMPSIMOJIMHENHOE ABUKEHUE

CBobonHoe naneHue. YckopeHue cBOOOAHOIO naieHus

KpuponuHeitHoe ABHKEeHUE. [[BUKEHHE MaTePUATIBHONM TOYKH 10
OKPYKHOCTH

[Tpuniun orHocutensHoctu [Nanunes. MuepuuaibHble CUCTEMbI
otcyera. [lepsblii 3akoH HeroToHa

Macca rena. Cuna. [IpuHimn cynepno3uiuu cuil. Bropoii 3akox
HproToHa 1151 MaTepualbHOM TOYKH

Tperuii 3akoH HeloTOHA U1 MaTEepHaAIbLHBIX TOYEK

3akoH BceMupHoro tsaroreHus. Cuna tskectu. [lepsas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Kosdpunpent tperns. Cuia conpoTUBICHUs TIPU
JBHJKCHHUH TEJa B JKHUJIKOCTH HIIH Tas3e

[TocTynaTenbHOE U BpallaTebHOE IBHKEHUE aOCOIIOTHO
TBEpAOro tesna. Moment cumel. [lnedo cumel. Ycnosus
paBHOBeCHUS TBEPAOro Tena

Bcero

KouTpoJibHBIE
padoThl

[IpakTHYecKue
padoThbl

JJIEKTPOHHBIE
uH@poBLIe
oOpa3oBare/ibHbIE
pecypchl

Bubnunoreka IIOK
https://m.edsoo.ru/ff0c32e2

butmnoreka [IOK
https://m.edsoo.ru/ff0c33e6

bubmuoreka [{OK
https://m.edsoo.ru/ff0c3508

https://m.edsoo.ru/ff0c3620

bubnunoreka IIOK
https://m.edsoo.ru/ff0c372¢

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c39cc

bubmmoreka [[OK
https://m.edsoo.ru/ff0c3ada

bubmorexa [IOK
https://m.edsoo.ru/ff0c3beg

Bbubnuoreka IIOK
https://m.edsoo.ru/ff0c3be8

bubmmoreka [[OK
https://m.edsoo.ru/ff0c3be8

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c3d00

butnmnoreka [IOK
https://m.edsoo.ru/ff0c3el 8

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c3£76

bubmuorexa [[OK
https://m.edsoo.ru/ff0c41a6




15.

16.

17.

18.

19.

20.

21.

22.
23.
24.
25.

26.

27.
28.

29.

30.

Wmnysibe MmaTepuanbHONH TOYKU, CUCTEMbI MATEPHAIIbHBIX TOYEK.
WNmmynibe cuitbl. 3aKOH cOXpaHeHusl UMIyibca. PeakTuBHOe
JBHKCHHE

PaboTa 1 MomHOCTE cunbl. KuHeTHYeCKas SHeprus MaTepuaabHOW
ToukH. Teopema 00 U3MEHEHUH KMHETUYECKOH YHEPruu

[Torenuuaneuas sHeprusd. [loTeHumansHas s3Heprus ynpyro
nedopmupoBaHHoil npyxuHbl. [loTeHInanbHas SHeprus Tena
BOJIN3M MOBEPXHOCTH 3eMITH

[ToTeHIMaNbHbBIC U HETTOTEHIIMAIbHBIC CUJIbI. CBsA3b PAaOOTHI
HEMOTEHUMAJILHBIX CHJI ¢ HK3MEHEHUEM MEXaHUYECKOH DHEPruH
CHUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPruu

Jlaboparopnas padora «MccnenoBanue cBsizu padOThl CHIIBI C
MU3MEHEHUEM MEeXaHUYECKOM SHepruu Teja Ha [pumepe
pacTsHKEHUS PE3NHOBOTO KTyTa»

KonTtpospHas padora mo remMe «Kunemaruka. J{nnamuka. 3akoHBI
COXpaHEHUSI B MEXaHHKE»

OCHOBHbBIE IIOJIOKEHUS MOJICKY/ISIPHO-KUHETHUECKON TEOPHUH.
Bpoynosckoe nsuxkenue. Iuddy3us

Xapakrtep ABUKEHUS U B3aUMO/ICHCTBUS 4aCTUL] BElIeCTBa.
Mojienu cTpoeHus ra3oB, KUIAKOCTEH U TBEPBIX TEl

Macca monekyn. Konnuectso Bemectsa. [loctosgnnas ABorajapo
Tennosoe paBHoBecue. Temmneparypa u e¢ nsmepenue. [llkana
temmneparyp Llenbscus

Wneansnsiii raz B MKT. OcnoBroe ypasaenne MKT
AbcomoTHas TeMIepaTypa Kak Mepa CpeiHeH KMHETHYECKOM
SHEPIruu JIBHKEHUS MOJIeKyJ1. YpaBHeHue Menjeneena-
Kuaneiipona

3akoH JlanbToHa. 'a30BbIe 3aKOHEI

JlaGoparopHas pabota «MccrnenopaHne 3aBUCMOCTH MEXKTY
napaMeTpamMH COCTOSIHHUS pa3pesKeHHOrO raza

M3omporiecchl B Ha€aIbHOM Ta3e M HX Tpaduueckoe
[pe/CTaBIeHUE

Buytpenusist sHeprust TepMoAMHAMUYECKON CUCTEMBI U CIIOCOObI
e€ usmenenus. Konuyectso teriorsl u pabora. BuyrpeHHss
3HEPrysi OJHOATOMHOIO UJI€aJIbHOI'O ra3a

bubmuorexa [[OK
https://m.edsoo.ru/ff0c43d6

bubmmorexa [[OK
https://m.edsoo.ru/ff0c4502

butnmnoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478¢

butmnoreka IIOK
https://m.edsoo.ru/ff0c4db74

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4dc2

https://m.edsoo.ru/ff0c4fde

butnnoreka IIOK
https://m.edsoo.ru/ff0c511e

butmoreka [IOK
https://m.edsoo.ru/ff0c570e

butmoreka [IOK
https://m.edsoo.ru/ff0c5952




31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43,
44,
45,

46.

47.

48.

Bunawl rennonepenauu

VY nenbHas TEIOEMKOCTD BelecTBa. KoJIMueCcTBO TEIIOTHI HpU
Terutonepenave. AjauadaTHelil Ipoiecc

[lepBblit 3aKOH TEPMOJAMHAMUKH U €0 IPUMEHEHHE K
H30mporeccam

HeobpaTumocTh nporieccoB B npupojae. Bropoii 3akon
TCPMOIHHAMHKH

[Tpunnun aeiicreusa u KI1/] rennoBoii MammmHb

[Mukn Kapno u ero KITJ
DKoJIOTHYECKHE MPOOIEMBbI TeINIO3HEPTeTHKH

O6ob6maromuit ypok «MonekynsipHas ¢puznuka. OCHOBBI
TCPMOAHHAMHKH»

KonTponsnas pabota no reme «MonekynspHas ¢pusnka. OCHOBBI
TEPMOAMHAMMKH

[TapoobpasoBanue u konaeHcauus. Mcnapenue n kunenue

AOComoTHAs U OTHOCHTEIIBHAS BIAKHOCTH BO3/TyXa.
Hacobiiennsiii nap

Tsépnoe teno. Kpucramuueckue u amopdHbie Tea.
AHU30TpONUst CBOMCTB KpUCTAILIOB. KHIKHE KPUCTAILIBI.
CoBpeMeHHBIC MaTEpPHAITBI

[InaBiaeHUE M KpUCTAIIM3alUA. Y IelbHas TEIJI0Ta TIaBJICHHUS.
CyGnmumanus

YpaBHeHHE TEIIOBOro Oamanca

DnekTpu3anus TeJ. JNeKTpudeckuii 3apsaa. J[Ba Buaa
MEKTPUYECKUX 3aPsI0B

[TpoBOAHMKH, TUINEKTPUKH U TIOJTYTIPOBOJHUKH. 3aKOH
COXPaHEHHMSI TEKTPUUECKOT0 3apsa

Bsaumoeiicteue 3apsaoB. 3akon Kynona. TouedHsli
JIIEKTPUYECKUH 3apsi]l

HanpsaxEHHoCcTh 251IeKTpUYecKoro nosisd. IIpuHuumn cynepnosuumu
ANEKTPUUECKUX nosiei. JInHuu HanpsskEHHOCTH

Bbubnunoreka IIOK
https://m.edsoo.ru/ff0c5c36

bubmmorexa [[OK
https://m.edsoo.ru/ff0c5¢36

bubmuoreka [IOK
https://m.edsoo.ru/ff0c5efc

butnmnoreka [IOK
https://m.edsoo.ru/ff0c6230

bubmmorexa [[OK
https://m.edsoo.ru/ff0c600a

bubnmunoreka IIOK
https://m.edsoo.ru/ff0c6938

bubmmorexa [[OK
https://m.edsoo.ru/ff0c6a50

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c63b6

bubmmoreka [[OK
https://m.edsoo.ru/ff0c64d8

bubmmoreka [[OK
https://m.edsoo.ru/ff0c65f0

butnnoreka IIOK
https://m.edsoo.ru/ff0c6708

https://m.edsoo0.ru/ff0c6820

bubmuorexa [[OK
https://m.edsoo.ru/ff0c6bcc

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c6becc

butnunorexa [IOK
https://m.edsoo.ru/ff0c6ced

butmoreka [IOK
https://m.edsoo.ru/ff0c6df2




49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.
61.

62.

63.

64.

Pabora cui anexkrpocrarudeckoro mnoiist. [lorenman. Paznocrtsb
MOTEHITHAIOB

ITpOBOAHHUKH M IUDIIEKTPUKH B SJIEKTPOCTATHYECKOM I10JI€.
Jwnanexkrpuyeckas NpOHUIIAEMOCTh

DnektpoéMkocTh. Konmercatop

DeKTpoEMKOCTB IIIOCKOT0 KOHeHCATOPa. DHEPrHs 3apsKeHHOTO
KOHJICHCaTopa

JIaboparophas pabota "H3mepeHne 31eKTpoEMKOCTH
KOHIeHcaTopa"

[TpuHIMn neicTBUst U NPUMEHEHHUE KOHAEHCATOPOB,
KOIMPOBAJILHOI'O aniapara, CTpyHHOro puHTepa.
DIeKTpocTaTHYecKas 3aumTa. 3a3eMICHUE AEKTPOnpuOopoB
DIeKTPUUYCCKUI TOK, YCIOBHS €ro cymiecTBoBaHusA. [locTOAHHBIN
ToK. Cuna toka. Hanpsuxenune. Conporusnenue. 3akon Oma s
y4acTka Lenu

[MocnenoBarensHoe, NapaienbHOE, CMELIAHHOE COSMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora «M3ydeHne CMeIaHHOro
COC/IMHCHHS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTH 3JICKTPHUCCKOro Toka. 3akoH [koynsa-Jlenia

3axkon OMa 1St TOJTHO#M (3aMKHYTO# ) 3JIEKTPUYECKOM 1EIH.
Kopotkoe 3ambikanue. JlaboparopHas pabota «M3mepenne 3/1C
HMCTOYHHKA TOKA U €r0 BHYTPEHHETO COIIPOTHBIICHUS
DNEeKTpOHHAS MPOBOIUMOCTD TBEPIBIX METAIIIOB. 3aBUCUMOCTD
COIPOTUBIICHUSI METAILIOB OT TeMIieparypbl. CBepXIpOBOJAUMOCTb
DIEKTPUYECKUM TOK B Bakyyme. CBONCTBA DJIEKTPOHHBIX MYYKOB
[TonynpoBOAHUKH, UX cOOCTBEHHAs U TIPUMECHAs IPOBOIUMOCTb.
CpoiicTBa p—n-nepexoja. [TonynpoBoAHUKOBEIE TPUOOPHI
DNeKTpUYecKUi TOK B pacTBOpax M pacriaBax 3JEKTPOJIUTOB.
DNIEKTPOIUTHYECKAs JUCCOLMALMs. DIEKTPOIIN3

DneKkTpuueckuil TOk B razax. CaMoCTOATENbHBIA U
HECaMOCTOSTEbHbIN pa3psa. Moauus. [Liazma

DIEKTPUYECKUE NPUOOPHI U YCTPOHUCTBA U UX MTPAKTHYECKOE
npumeHenue. [IpaBuia TeXxHuKu 0€3011aCHOCTH

0.5

0.5

bubmuorexka [IOK
https://m.edsoo.ru/ff0c6100

butnmnoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7126

butnmnoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmmorexa [[OK
https://m.edsoo.ru/ff0c74f0

bubmmoreka [[OK
https://m.edsoo.ru/ff0c7838

bubmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

Bbubnuorexa IIOK
https://m.edsoo.ru/ff0c84ae

butnunorexa [IOK
https://m.edsoo.ru/ff0c82ba

butmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [[OK
https://m.edsoo.ru/ff0c86fc




65.

66.

67.

68.

O0o00maIui ypok «JIEKTPOAUNHAMHUKA)

KonTpossnas pabora nmo teme «nekrpocraruka. [TocTosHHBIH
ANEKTpUYECKUii TOK. TOKM B pasiMyHbIX Cpeiax»

PesepBubiii ypok. KonrposibHas padora o reme
"DnexkrpoguHamMuKka”

PeseprHblit ypok. O6o0maromuii ypok mo Temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68

Bbubnunoreka IIOK
https://m.edsoo.ru/ff0c88be

bubmmorexa [[OK
https://m.edsoo.ru/ff0c8a8a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c8c56

butnmnoreka [IOK
https://m.edsoo.ru/ff0c8&f6c




Ne
n/n

10.

11.

12.

11 KJIACC

Konu4yecTBO 4acos

Tema ypoka

ITocTossHHBIE MAarHUTEI U UX B3aUMOJIecTBHE. MarauTHoe noJe.
BekTop MarHuTHOM MHAYKIMH. JIMHUKM MarHUTHOM MHIYKIIMH

MaruuTtHOe nosie mpoBoiHKKa ¢ TokoM. OnbIT Dpcreaa.
B3aumopnelicTBre NpoOBOJHUKOB C TOKOM

Jlaboparophas padora «/M3ydyeHrue MarHuTHOrO MOJISE KATYIIKH C
TOKOM)»

JlelicTBHE MarHUTHOTO TOJISl HAa IPOBOJHKUK ¢ TokoM. Cuna
Awmmnepa. JIabopatopHas pabora «HMccaenoBanue aeHcTBHA
MOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM»

JleficTBHE MAarHUTHOTO NOJISI HA ABMIKYLIYIOCS 3apsHKEHHYIO
yactuny. Cuna Jlopenua. Pabora cuiel Jlopenia

DnexkTpomaruuTHas uHAykius. [Torok BekTopa MarHuTHON
nHaykuuu. IJ1C MHAYKIMH. 3aKOH 3JIEKTPOMArHUTHON UHIYKIIUU
®Dapanes

JlaGopartopHas pabota «lccinenopanue SBIeHUSA
JIEKTPOMArHUTHOH MHYKIIHH»

NupnykruBHoctb. SBinenue camounaykiuu. 3J1C caMOMHAYKIIUHA.
DHeprusi MarHUTHOTO MOJISt KATYIIKHU C TOKOM.
DIIEKTPOMarHuTHOE T0JIE

TexHuYeckne yCcTpoicTBa M UX IPUMCHEHHE: TIOCTOSIHHBIC
MarHHThI, JICKTPOMArHHUTHI, dICKTPOABUTATENb, YCKOPHUTEIH
JJIEMEHTAPHBIX YACTHILl, UHAYKIIMOHHAS IEeYb

Kontponsnas pabora no reme «MarHuTHOE moJie.
DNIeKTpPOMAarHUTHASE UHTYKIIHS

CBoboHble Mexanndeckue kKonedanus. [lapmMoHnveckue
Kosie0aHus. YpaBHEHHE TAPMOHHUECKUX KOIeOaHMIA.
[IpeBpamenue sneprun

JlaboparopHas pabota «Mccinenopanne 3aBUCMMOCTH NIEpHOIA
MaJlbIX KoneOaHui rpy3a Ha HUTU OT JUIMHBI HUTU M MACChl IPy3a»

Bcero

KoHTpoabHbIE
padoTsI

IIpakTHYecKHe
paboThI

JIeKTPOHHbIE
uudposbie
obpasoBaTebHbIE

pecypcsbl

Bubnunoreka IIOK
https://m.edsoo.ru/ff0c9778

bubmmorexa [[OK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [{OK
https://m.edsoo.ru/ff0c98fe

bubmmorexa [[OK
https://m.edsoo.ru/ff0c9ac0

bubmmorexa [[OK
https://m.edsoo.ru/ff0c9df4

bubmmoreka [[OK
https://m.edsoo.ru/ff0cal 50

butnnoreka IIOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [[OK
https://m.edsoo.ru/ff0cad58

bubmuorexa [[OK
https://m.edsoo.ru/ff0caf06




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Konebarenbubiii KOHTYp. CBOOOHBIC AJICKTPOMArHUTHBIC
KoJie0aHus B UI€aIbHOM KosiebaTebHOM KOHTYpe. AHAIOTUs
MEX/TY MEXaHHYECKUMH H 3JICKTPOMarHUTHBIMH KOJIeOaHUSIMHU

®opmyna Tomcona. 3aK0H COXpaHEHHS SHEPTHH B HICATILHOM
K0J1e0aTEeIbHOM KOHTYpPE

[Ipencrasnenue o 3aryxaroimx KojaedaHusx. BolHyKIeHHbIE
MexaHudeckue konebanus. Pesonanc. BeiHyKIeHHbIE
JIEKTPOMArHUTHBIE KOJIeOaHMsI

[TepemennbIii TOk. CHHYCOMIANTBHBIN MEPEMEHHBIH TOK.
MomHOCTb MEPEMEHHOI0 TOKA. AMIUIMTYAHOE H JAEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HATIPSKEHUS

Tpaucdopmarop. [IpousBoacTBo, nepegaya u notpediieHue
JJIEKTPUYECKOI SHEPTUU

YCTPOﬁCTBO H MMPaKTHYECKOC [IPUMEHEHHUE SJICKTPHYCCKOI0

3BOHKA, '€HEpaTopa NepeMCHHOTO TOKa, JIMHUH SJICKTpoOICepeaay.

KynbTypa ncnonab3oBaHus 2JIEKTPOIHEPTUH B TIOBCETHEBHOMN
KUZHU

MexaHu4eckue BOJIHbI, YCI0BUA pacrpocrpanenus. [Tepuos.
CkopocTh pacnpocTpaHeHus H JUTHHA BOIHbL. [lonepednsie u
IPOJIOJIbHBIE BOJTHBI

3Byk. CkopocTb 3ByKa. [')pomkocTh 3Byka. Beicota ToHa. TemOp
3BYKa

DJIEKTPOMArHUTHBIE BOJIHBI, MX CBOMCTBA U cKOpocTh. [llkana
JIEKTPOMArHUTHBIX BOJIH

HpHHI.lHl'IbI PAgHOCBA3H U TCICBUIACHHWA. Pa3purne CpPEIACTB CBA3H.

Paaunonokanus
KonTposnbhas padora «KoebaHus 1 BOJHBDY

[TpsiMonuHeitHOe pacrnpocTpaHeHHe CBETa B OJTHOPOIHOM cperie.
Toveunslii ICTOYHUK cBeTa. JIyu cBera

OtpaxkeHue ceeta. 3aKoHbI OTpakeHus cera. [locTpoenune
n300paKEeHHH B TNIOCKOM 3epKaje

[Ipenomnenue ceera. [TomHOE BHYTpEeHHEE OTpaKkeHHE.
[IpenenbHbliA yroJi MoJgHOro BHYTPEHHETO OTPAKEHUS

bubmuorexa [[OK
https://m.edsoo.ru/ff0cb820

bubmmorexa [[OK
https://m.edsoo.ru/ff0cb9c4

butnmnoreka [IOK
https://m.edsoo.ru/ff0cbb&6

bubmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

butmnoreka IIOK
https://m.edsoo.ru/ff0cc324

bubmmoreka [[OK
https://m.edsoo.ru/ff0ccas4

bubmmoreka [[OK
https://m.edsoo.ru/ff0cccOc

bubmorexa [IOK
https://m.edsoo.ru/ff0ccfel

butnmnoreka [IOK
https://m.edsoo.ru/ff0cc6f8

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0cd350

butnunorexa [IOK
https://m.edsoo.ru/ff0cd4e0

butmoreka [IOK
https://m.edsoo.ru/ff0cd 716




27.

28.

29.

30.

31.

32.

33.
34.

JlaboparopHas pabora «3MepeHue 1mokasareis npeIoMICHHS
CTeKJIa»

JIuuzel. [TocTpoenne nzodbpaxenuii B mua3e. PopMysia TOHKOM
JIMH3BL. YBEIUYCHUE JINH3BI

JlaGoparopuas padota «MccnenoBanue cBOWCTB N300pakeHUH B
JIHUH3aX»

Hucniepcus ceera. Cnoxublii cocraB Oenoro csera. [{ger.
JlabopartopHas pabora «HabmroeHue TUcepcun cBeTa

Hutepdepenims cera. udpakuus ceera. ludpakunonnas
pemeTka

HOHepe'-IHOCTB CBETOBLIX BOJIH. HOJ’IHPHS&L{HH CBETAa

OnTHyeckue MpuOOPbI U YCTPOUCTBA U YCIIOBUA UX O€30M1aCHOTO
IIPHMEHCHHA

Hroroseiii ypok

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

34

bubmuorexka [IOK
https://m.edsoo.ru/ff0cd67a

butnmnoreka [IOK
https://m.edsoo.ru/ff0cddle

Bubnunoreka IIOK
https://m.edsoo.ru/ff0ced22

bubmmorexa [[OK
https://m.edsoo.ru/ff0cf02e




Ne
n/n

10.

11.

12.
13.
14.

15.

12 KJIACC

Tema ypoka

[ToBTOpenue

['paHuIIBl IPUMEHMMOCTH KJIACCMUECKOW MeXaHuKH. [locTymnarsl
CHGU,H&I[I:HOFI TCOPHH OTHOCHUTCIILHOCTH

OTHOCHTEIBHOCTD OIHOBPEMCHHOCTH. 3ameiieHHe BPEMECHH H
COKpAallCHHE IJTHHBI

DHeprus H UMITYIIbC PEISTHBUCTCKOM YacTHIBL. CBA3b MacChl ¢
SHEPrHeil ¥ UMMYIBLCOM. DHEPTHs MOKOS

KonTponsnas pabora «Ontuka. OCHOBBI ClICIIMATIBHON TEOPHH
OTHOCHUTEIBHOCTHY

®otonsl. Popmyna [Tnanka. DHeprus u UMIynsc GpoToHa

OtkpeiTe U uccnenoanue Gororpdekrta. OnbiTel A. I'.
CroneroBa

3akons! Gorodddexra. YpaBHeHne DHHIITEHHA UT
dbororddexra. «Kpacuas rpanuna» horosrddexra

Jasnenue cBera. Onwithl I1. H. JIebeneBa. XuMmuueckoe aeicTBUe
cBera

TexHuYecKkue yCTpoicTBa M IPAKTHIECKOE IIPUMEHEHHE:
(hoTtosnemeHT, (oTOAATUNK, CONTHEYHAsA OaTapes, CBETOIHO,I

Pemenue 3amau mo reme «IneMEHTHI KBAHTOBOM ONTHKH

Monens aroma Tomcona. OnbiTel Pesepdopaa 1o paccessHuio o-
yactull. Ilmanerapnas Mozens atoMa

ITocrynatel bopa

N3nyudenue u norionienue GOTOHOB IPHU MEPEXOJIE aTOMA C
OJIHOTO YPOBHSI SHEPIUHU Ha IApyroid. Bunael criekrpos

Bounnossie cBoiicTBa yactui. Boanbl ae bpoinsa. Kopriyckyisipao-
BOJIHOBO# J1yanin3M. CrIOHTaHHOE M BBIHYKIEHHOE U3JyYCHHE

Konu4yecTBO 4acos

Bcero

KoHTpoabHbIE
padoTel

IIpakTHYecKkue
paboThI

JIeKTPOHHbIE
uudposbie
obpa3oBaTejibHbIE

pecypcsbl

bubmmorexa [[OK
https://m.edsoo.ru/ff0cf862

bubmuoreka [{OK
https://m.edsoo.ru/ff0cfad2

Bubnuoreka IIOK
https://m.edsoo.ru/ff0cfc68

bubonmnoreka IIOK
https://m.edsoo.ru/ff0cf6f0

bubmuoreka [{OK
https://m.edsoo.ru/ff0cfel6

butnnoreka [IOK
https://m.edsoo.ru/ff0ctfc4

bubmmorexa [JOK
https://m.edsoo.ru/ff0d015e

bubmorexa [IOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [[OK
https://m.edsoo.ru/ff0d0302

butnunorexa [IOK
https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0dOafa

bubmuorexa [[OK
https://m.edsoo.ru/ff0dOafa

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0d0ca8




16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

OtkpeiTe paanoakTuBHOCTH. OnbiThl Pesepdopia no
OMpEIENIEHUIO COCTaBa PAJIMOAKTUBHOTO H3ITY4YEeHHUS

CaoiicTBa anb(da-, 6era-, raMMma-u3aydeHus. Binsaue
PaInOaKTUBHOCTH Ha )KMBBIC OPTaHH3MBI

OrtkpeiTHE TPOTOHA ¥ HelTpoHa. M30Tomnbl. Anbsda-pacnan.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaz. ['amma-usinyyenue

DHeprusi CBA3M HYKJIOHOB B siipe. Sliepuble peakiuu. SnepHblii
peakrop. [IpoGieMbl, TEPCHIEKTHBBI, SKOIOTHYECKHE aCTIeKThI
AJICPHOH 3HEPTETUKHA

DneMeHTapHbIe YacTHIbl. OTKpBITHE TO3UTPOHA. MeTo B!
HaOJIIOJICHUS] U PETMCTPALIUU dIeMEHTapHBIX YyacTull. Kpyrisiit
cron «DyHnamMeHTanbHble B3aUMOIeUCTBUS. EMUHCTBO
(u3HYecKoit KapTUHBI MUPa»

Bun 3Bé3anoro Heda. Co3Be3aus, ApKkue 3BE3IbI, IIIaHETH, HX
puaMMoe aBkenue. ColHeyHas CHCTEMA

Comnnne. ConHevnas akTHBHOCTb. McTounuk sneprun ComHna u
3BE3

3BE3/1BI, X OCHOBHBIC XapPaKTEPUCTUKHU. 3BE3/1bI TTIABHOH
[0CJIe10BaTeIbHOCTH. BHYTpeHHee cTpoeHue 3BE31.
CoBpeMeHHBIC TTPEICTaBICHHS O IPOUCXOXKICHHUH 1 3BOJIIOIHN
ComHna u 3BE3]1

Muneunslii [1yte — nHama ["anaxktuka. [lonoxenue u aBuxkenue
Connna B Manakruke. ['anakruku. Y€pHbie AbIpbI B sipax
rajaKTUK

Bceenennas. Pazberanue rasaktuk. Teopusi bonbsuioro B3peisa.
PenukToBOE M3nydeHne. MerarajiakTuka

Hepeuiennbie mpo0aeMbl aCTpPOHOMUHU
KonTponbHas pabora «DJeMEeHThl aCTPOHOMHH U aCTPODUZUKH»

O06o6maromumit ypok. Posib Ghusuku 1 acTpoHOMUM B
IKOHOMUYECKOM, TEXHOJIOTHYECKOM, COLMAILHON U ATHYECKOM
cepax AesTeTbHOCTH YellOBEKa

O6o6matomuit ypok. Ponbs u MecTo ¢pHU3HKH 1 aCTPOHOMHUH B
COBPEMEHHOI HAay4YHOI KapTUHE MUpa

O06o6maromuit ypok. Posib dusuyeckoii reopuu B hOpMUPOBAHUM

NPEJICTABICHHI O (PU3UYECKOI KapTHHE MHpa

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

bubmmorexa [[OK
https://m.edsoo.ru/ff0d1162

butnmnoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmmorexa [[OK
https://m.edsoo.ru/ff0d0e38




O06o0maromuii ypok. Mecto Gpu3ndeckoil KapTUHBI MUpPa B 00LIEM

31. pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTaBICHHI O 1
npupojie
3. PesepBHblii ypok. MaruuTHoe nose. DIeKTpOMarHuTHas |
WHYKLHUS
33 PesepBubiii ypok. Ontuka. OCHOBBI ClIELIHAIILHON TEOPUH 1
OTHOCHTEJIbHOCTHU
34, Pesepubrii ypok. KBanToBas ¢puzuka. DIeMeHTHI aCTPOHOMHHU U ) bubmuoreka [JOK

acTpopU3HKH https://m.edsoo.ru/ff0d 1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

» ®usuka, 10 xkmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. oz
penaxuueii [TappentoeBoit H.A., AkunonepHoe obmectBo «M3aaTeabcTBo
«IIpocsenienue»

» ®usuka, 11 knace/ Msaxuuies I'.J1., Byxosues b.b., Hapyrun B.M. nox
penaxuueii [TappentoeBoit H.A., AkunonepHoe obmectBo «M3naTenbcTBo
«IIpocserienue»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA

®usuka. CamoCcToATENIbHBIE U KOHTPOJIbHBIE paboThl 10 Kinacc. ABTOD:
E.C.Eprotkun, C.I".Eprotkuna, 2018r.

dusnka. CaMOCTOSTENBHBIE U KOHTPOJIbHBIE padoThl 11 kiacc. ABTop:
E.C.Eprorkun, C.I".Eprotkuna, 2018r.

LHUDPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

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

https://resh.edu.ru/

https://skysmart.ru/



[Tpunoxenue k padboueit mporpamme
Ces3b padoueii nporpammsel ¢ Padoyeii nporpaMmoii BOCIHTAHHS IIKOJIbI
Peanu3anusi mIKONMBHBIMEA TIEAATOTaMU BOCIUTATEILHOTO TMOTEHIIMAA YPOKOB
OU3UNKU npeanonaraer ciieayrouiee:
- OpraHuM3anuio padoThl ¢ IeTbMH Kak B od)iaiiH, Tak ¥ OHJaliH opmare;
- YCTaQHOBJICHHE JOBEPUTEIHHBIX OTHOIICHUNA MEXKIY VYYHTEIeM H €ro
YYEHHKAaMH, CIHOCOOCTBYIOUIMX ITO3UTUBHOMY BOCHPUSTHIO  YYAIIUMUCS
TpeOOBaHUM U MPOCHO YUUTENS, MPUBJICUCHUIO UX BHUMAHUS K OOCYKIaeMOM
Ha ypoke nH(OopMaIuu, akTHBU3AIIUN UX ITO3HABATEIBHON e TEIHbHOCTH,
- nmoOyXKICHHE IIKOJIBHUKOB COOJIIOJIaTh HAa YPOKE OOLICTIPHHSATHIE HOPMBI
NOBEJICHUs, MpaBuiIa OOLIEHHUS CO CTAapIIMMHU (YYUTEISIMU) U CBEPCTHUKAMHU
(IWIKOJNBbHUKAMU), NPUHLUMIBI y4eOHONH MUCHUIUIMHBI M CAMOOpPTaHU3aluH,
corjacHo Ycrapa IIKOJbI, [IpaBuIaM BHYTPEHHEr0 pacropsiika ImKOJIbI;
- HCIMOJb30BAaHUE BOCIMUTATEIbHBIX BO3MOXKHOCTEH coaepkaHus Yy4eOHOro
npenMeTra  4Yepe3  JIGMOHCTpAIMI0  JIETAM  [PUMEPOB  OTBETCTBEHHOTO,
IPaKIAaHCKOTO TIOBE/ICHHUS, TIPOSIBJIICHHS YEIIOBEKOIIOOMS U T0OpOCEPACUHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHMS, 3ajay JUlsl peLIeHus,
KEHCOB M IMCKYCCUI;
- TIPUMEHEHHWE Ha YPOKE WHTEPAKTUBHBIX (GOpM pabOThl OOYyYaArOITUXCS:
MHTEJUIEKTYaJIbHbIE UTPBI, BUKTOPHHBI, TECTUPOBAHME, KEHCBI,
CTUMYJIUPYIONIMX TTO3HABATEJIbHYI0O MOTHUBAIMIO IIKOJIBHUKOB; JAUCKYCCHH,
KOTOpPBIE [JIal0T Y4YalluMCS BO3MOXKHOCTH TIPHOOPECTH ONBIT  BEJACHUS
KOHCTPYKTHUBHOT'O JUAJIOTa; IPYyINIIOBOil paboThl MM pabOThI B Iapax, KOTOpbIE
y4yaT MIKOJbHUKOB KOMaHHOW padoTe U B3aUMOJACUCTBUIO C IPYTUMHU JICTbMU;
- OJMMIIMAJbI, 3aHUMATENIbHBIE YPOKHM M  ISTUMUHYTKH, YPOK-IEI0Bas

urpa, ypok—IIyTEHIeCTBHE, YPOK MacCTep-KJIacC, YPOK-UCCIIEIOBAaHUE U JIp.;

- RKTIOUEHUE. R..VNOK. UCHORKIX. [NQUATYN,, KOTONLIS TOMOTAIOT, NOIIeN¥ATE ... ...
MOTHUBALMIO JETeH K TMOJYYCHUIO 3HAHWM, HAJAKUBAHUIO IIO3UTUBHBIX

MC]KIIMYHOCTHBIX OTHOILICHUM B KJ1accc, IIoMoraroT YCTaHOBJICHHIO



00poXkKeNnaTeIbHOW aTMOC(epbl BO BpeMsl YpOKa; MHTEIUIEKTYaIbHBIX HID,
CTUMYJIUPYIOIIMX TMO3HABATEIbHYI0 MOTHBAIMIO IIKOJBHUKOB. [IpeaqmeTHbie
BBIMMYCKH 3acemanus kiayda «Urto? ['me? Korma?», «kBecTel, wurpa-
IIPOBOKAIUS, MIPa-3KCIEPUMEHT, WUIPA-IAEMOHCTPALMS, HTPA-COCTA3aHUE;

- opranuszanusi medcTBa MOTHUBUPOBAHHBIX M 3PYJIUPOBAHHBIX O0yYaroUIuXcs
HaJ WX HEYCHEBAIIMMH OJHOKIACCHUKAMH, JAIOMIET0 IIKOJbHUKAM
COLMAJIBHO 3HAYMMBIH OIIBIT COTPYAHUYECTBA U B3AMMHOU [TOMOILIH;

- UHUUMUPOBAaHWE U  TMOJJIEP)KKA  MCCIIEIOBATEIbCKON  JIEATEIbHOCTH
IIKOJIBHUKOB B paMKax pealu3alid WMH WHIWBUAYAIbHBIX W TPYMNIOBBIX
WCCIIEZIOBATEILCKUX  TIPOEKTOB, IIOMOraeT  MpUOOPECTH  HaBBIK
CaMOCTOSITEJILHOTO ~ pPElICHHs  TEOpeTHYEeCKOM mpolisembl, odopmiieHus
COOCTBEHHBIX HWJEH, HABBIK YBAXKUTEIBHOIO OTHOIICHUS K YYXKUM HIACSIM,
oopMIIeHHBIM B paboTax JApPyruxX HCCIe0BaTeNe, HaBBIK ITyOJIMIHOTO
BBICTYIUICHUS TEpe]l ayJAuTOpHell, apryMEHTHUPOBAaHUSA W OTCTAaWBaHHS CBOCH
TOYKH 3PEHUS;

- co3gaHue rMOKOM M OTKPBITOM Cpedapl OOy4eHMsT ¥ BOCHHMTAHUSA C
UCIIOJIb30BAaHUEM T'aJ[KETOB, OTKPBITBIX 00pa30BaTENIbHBIX PECYpPCOB, CHCTEM
yTpaBJICHUS MO3BOJISIET CO3/1aTh yCIIOBUS Ui peanu3anuu
npososraamieHHsix FOHECKO Beaymux npuHmunos oOpa3zoBanus XXI Beka:
«O0pa3oBanue s Bcex», «OOpazoBaHHMe uepe3 BCIO KHU3Hb», 00pa3oBaHHE
«Bcerna, Be3ne u B 1000e BpeMsi». Y 00y4YarOUIUXCS pPa3BUBAIOTCS HABBLIKU
COTPYIHUYECTBA, KOMMYHHUKAIIHH, COLMAIILHOW  OTBETCTBEHHOCTH,
CIIOCOOHOCTh KPUTHYECKH MBICIIMTh, OINEPAaTUBHO M KayECTBEHHO pEIlaTh
11po0JIeMbl; BOCITUTHIBACTCS LIEGHHOCTHOE OTHOILLICHUE K MHPY.

Pe3ynbTaThl €eAMHCTBA yUeOHOW M BOCIIUTATEIBHON JIEATEIHPHOCTH OTPAKCHBI B
pazznene paboyeil mporpaMMbl «JIMYHOCTHBIE pe3yibTaThl U3yYEHHUS Y4eOHOro

npeamera «Pu3nka» Ha YpOBHE CpeIHEro o0Lero ooOpa3oBaHusy.



