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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOTO YpPOBHS HAa YpOBHE CpeIHEro oOImero oOpa3oBaHUS
pa3spaboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3ylbTaTaM OCBOEHHs OCHOBHOM
obpazoBaTelnbHOU Mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yuétoM (emepanbHOM
paboueil mporpaMMbl BOCIMTAHUS W KOHLENLUHU IpenojaBaHus ydyeOHoro nmpeamera «®dusuka» B
o0Opa3oBaTeNbHBIX  opraHuzauusax  Poccuiickoii  denepanuy, pealu3yrOIIMX  OCHOBHBIE
00pa30oBaTeNbHbIE IPOTPAMMBI.

Copneprkanue nporpaMMsl 110 (PU3HMKE HAPABICHO HA (POPMHUPOBAHUE ECTECTBEHHO-HAYIHON
KapTHHBI Mupa oOy4aromuxcs 10—11 kmaccoB npu o0ydyenuu ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-IEATEIHLHOCTHOTO moaxoaa. [Iporpamma o gusmke COOTBETCTBYET TPEOOBAHUSIM
®I'OC COO x 1mIaHUPYEMbIM JIMYHOCTHBIM, IIPEAMETHBIM M METAIIPEIMETHBIM pE3yJibTaTaM
00y4YeHHs, a TAKKE YYMUTBIBACT HEOOXOIMMOCTh PEATM3ALHMKA MEKIPEIMETHBIX CBs3CH (Pr3uku c
€CTECTBCHHO-HAYYHBIMU YUeOHBIMH TIpeAMETaMH. B Hell onpeaessitoTcss OCHOBHBIC LEIN H3YYCHUS
($U3MKM Ha ypOBHE CpEAHETO 00I1ero o0pa3oBaHMsl, IUIAHUPYEMbIE PE3Y/IbTAaThl OCBOCHUS Kypca
($U3HKY: JIMYHOCTHBIE, METAIIPEIMETHBIE, [Ipe/IMETHBIE (HAa 0a30BOM YPOBHE).

[Tporpamma 110 pr3MKE BKIIIOUYAET:

® [UIAHUPYEMbBIC PE3YyJIbTaThl OCBOEHHUS Kypca (M3UKM Ha 0a30BOM YPOBHE, B TOM 4MCJIE

IIpe/IMETHBIC PE3YJIbTATHI 110 [0jlaM O0yUEHUs;

e cojepxanue yueOHoro npeamera «duzukay 1o rojjaM oOydeHus.

du3MKa Kak Hayka o HauOoJee OOLIMX 3aKOHAX NMPHPOJIBI, BBICTYNAs B KauecTBe y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHUT CYLIECTBEHHBIH BKIaJ B CHUCTEMY 3HAaHMM 00 OKpyXarolleM MHupe.
HIkonbHBIA Kypc (PH3UKH — CUCTEMOOOPA3yIOIUI 171 €CTECTBEHHO-HAyYHBIX YUEOHBIX IPEAMETOB,
NOCKOJBKY (DM3UYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SABICHUH, M3YdaeMbIX XUMHEH,
ouonoruei, ¢pusndeckoil reorpadueil U actpoHomueil. Mcnonb3oBaHue W aKTHBHOE MPHUMEHEHHE
(bu3nYecKux 3HAHWH OmpenaesseT XapakTep U pa3BUTHE pa3HOOOpa3HbBIX TEXHOJNOIHH B cdepe
OHEPreTUKHU, TPAHCIOpPTa, OCBOEHHA KOCMOCA, MOJYYEHHS HOBBIX MAaTe€pUalioB C 3aJaHHBIMU
CBOMCTBaMH U Apyrux. M3yueHue (pU3MKH BHOCUT OCHOBHOM BKIaJ B (hOpMUPOBAHUE €CTECTBEHHO-
HaY4YHOH KapTUHBI MHUpa oO0ydawluxcs, B (GOpMHUPOBAHHE YMEHUH NMPHUMEHATh HAYYHBIH METO[
MO3HAHUSA NP BBITOJTHEHUH UMH yUeOHBIX HCCIETOBAHUH.

B ocHOBY kypca pU3HKH A7 ypOBHS CpeJHero oOlero oopa3zoBaHuUs MOJIOXKEH psaa Ueil,
KOTOPBIE MO’KHO PacCMaTPUBATh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yerocmuocmu. B COOTBETCTBUM ¢ HEMl Kypc SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepual U3 BCeX pa3fenioB (M3UKH, BKIIOYAET KaK BOIMPOCHl KJIACCHYECKOW, Tak U
COBPEMEHHOM (hUBUKH.

Hoes eenepanusayuu. B cOOTBETCTBHM C HEW Marepuai Kypca (U3UKH 0OBEAMHEH BOKPYT
¢usndeckux Teopuid. Begynmm B Kypce sBisieTcs (OpMUPOBAHKE NPEICTABICHUHA O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLECTBE U I10JIE.

Hoesa cymanumapuzayuu. EE peanuzanus mnpeanosaracT MCMONb30BaHUE T'YMaHHUTapHOTO
noTeHIMana Gpu3nyeckol HayKH, OCMBICIICHHE CBA3M Pa3BUTHS (U3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH M AKOJIOTHUYECKUMHU MTPOOIEeMaMHu.

Hoesa npuxnaonoii nanpasnennocmu. Kypc (GU3MKN NMpeAnonaracT 3HAKOMCTBO € IIHPOKUM

KPYTroM TCXHUYCCKUX U TCXHOJIOTHYCCKHUX HpI/IJ'IO)KCHI/II\/’I HN3YUCHHBIX TeOpI/Iﬁ M 3aKOHOB.



Hoesa sxonoeuzayuu peanusyeTcsi MOCPEICTBOM BBEACHUS DJIEMEHTOB COJEp)KaHUS,
MOCBSIIIEHHBIX DKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpPBIE CBA3aHBI C Pa3BUTUEM
TEXHUKU U TEXHOJIOTHH, a Takke OOCYXIeHHUS MpoOsieM palliOHAIbHOTO MPHPOAONOIB30BaHUS U
HKOJIOTHYECKOH 0e30MacHOCTH.

CTep)KHEBBIMU 3JIEMEHTaMH Kypca (U3UKHM Ha YpOBHE CpegHero oOIiero oOpa3oBaHUs
ABIAIOTCA  (pu3ndeckue Teopun (popMupoBaHHE TNPEACTABIEHUNH O CTPYKType MOCTPOEHUs
busznueckol Teopuu, pond (GYHIAMEHTANBHBIX 3aKOHOB M NPHUHLUUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MpHUPOJe, TPaHHUIAX HPUMEHUMOCTH TEOpUH, sl OMUCAHHS €CTEeCTBEHHO-
HAYYHBIX SIBJIEHHH U IIPOLIECCOB).

CHCTEeMHO-IEATCILHOCTHBIN TOAXO0X B Kypce (HU3UKH PEATHM3YeTCS MPEXAC BCEro 3a CUér
OpraHM3alMy 3KCIEPUMEHTAILHON JesTeJbHOCTH oOydaromuxcs. s 0a30BOro ypoBHS Kypca
(GU3UKKH — 3TO MCIONB30BAaHUE CHUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCICPUMCHTOB M
nabopaTopHbIX paboT, KOTOpPHIC B nporpamme 1o (¢GU3MKe OOBCAWHEHBI B OOIIMI CITHCOK
YYCHHYCCKUX TPAKTHUCCKUX pador. Bryienennme B yka3zaHHOM MepedHe JIabopaTOpHBIX pador,
IPOBOJIMMBIX JUIS KOHTPOJSL M OIICHKH, OCYIIECTBISIETCS Y4YacTHUKaMH 00pa30oBaTe/IbHOIO
nporecca UCXo/s U3 OCOOCHHOCTEH IUIAHWPOBAHUS W OCHAmICHUs kabumerta ¢usuxu. [Ipu sTOoM
obecrnieunBaeTcs OBJIAJICHUE OOYYAIOMIMMHUCA YMEHUSIMH IIPOBOJIUTH KOCBEHHBIE W3MEPEHUS,
HCCJIC/IOBaHMSI 3aBHUCHUMOCTEH (PU3MYECKMX BEJIWYMH M I[IOCTAHOBKY OIIBITOB 110 IIPOBEpKE
IIPEJUI0AKEHHBIX THIIOTES.

bounbiioe BHUMaHKUE yJIeNsieTCs PENICHUIO pacuETHBIX M KaueCTBEHHBIX 3a/1ad. [Ipu stom juis
pacu€THBIX 3a/la4 [IPUOPUTETOM SIBJIAIOTCA 3a/laddl C SIBHO 3a/IaHHOM (U3MYECKOW MOJIENbIO,
MIO3BOJISIIOIINE [TPUMEHSATh U3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOIO pasjielia Kypca,
TaK ¥ UHTErPUPYsI 3HAHUS U3 Pa3HbIX pazjienoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3ajianvsa Ha OOBSICHCHUE MPOTCKAHMs (PU3MUCCKUX SBICHUN M MPOIIECCOB B OKPYKAIONICH JKU3HH,
TpeOytolire BbIOOpa PU3NIECKOH MOIEH /ISl CUTYallMK MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu OI'OC COO k MaTepuambHO-TEXHUUCCKOMY 00CCIICUCHUIO
yaeOHOro mporiecca 0a30BbIM YPOBEHb Kypca (M3UKHA Ha YPOBHE CPEIHEro 00IIero oOpazoBaHUs
JIOJDKEH U3y4aTbCsid B YCIOBHMAX TpPEAMETHOrO KkKaOWHeTa (M3MKM MWIM B YCIOBUSX
UHTETPUPOBAHHOIO KaOWHETa MpPEMETOB €CTECTBEHHO-HAayyHOro nukia. B kabuHere Qusuku
JIOJKHO OBITH HEOoOXonuMoe nabopaTopHOE OOOpPY/IOBaHHWE /ISl BBITIOJHEHMS YKa3aHHBIX B
nporpaMmMme o (PU3NKe yUeHUHECKUX MPaKTHUECKUX paboT U AEMOHCTPaIlMOHHOE 000pYy/I0BAaHUE.

HemMoHcTpanmonHoe  obopynoBanue (GOPMHUPYETCS B COOTBETCTBHHM C  MPUHITMIIOM
MUHUMAaIbHON JOCTATOYHOCTH M 0OECnedMBacT MOCTAHOBKY MEPEYUCICHHBIX B Mporpamme Io
(¢u3MKEe KIIOUEBbIX JAEMOHCTpAlMH JJIs MCCIAEAOBAaHUS M3YYaeMBIX SBICHMM U IPOIECCOB,
AMIOUPUYECKUX U (PYH/IaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHUH.

JlaBopatopHoe 000opyIOBaHME A1 YUEHUYECKUX MPaKTHUECKUX paboT popmupyeTcsa B BUe
TEMaTHYECKUX KOMIUJIEKTOB M obecreuuBacTcsl B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTuyeckue KOMIUIEKTHI J1a0OpaTOpHOTO 0OOPYAOBaHMS JOJMKHBI  OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAaHHH AaHAJIOTOBBIX M HUGPOBBIX NPHUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTEITHHBIX CUCTEM B BUJIC IIM(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMH LENSIMH U3YHEHUS] PU3UKH B 001IIEM 00pa30BaHNUH SBIAIOTCS:

e (QopMmHupoBaHUE UHTEpECA U CTPEMIICHUS 00YHaIOIINXCS K HAYYHOMY M3YUEHUIO TPUPO/IbI,

pPasBUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTAaBIEHHMH O HAaydyHOM MeTOJA€ TMO3HaHui U  (HOpMUpOBaHUE
MCCJIEIOBATEIBCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

¢dbopMHupOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK PE3yJNbTaTa M3y4eHHUS] OCHOB CTPOCHHSA
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupOBaHHE YMEHUN OOBSCHATH SIBJIEHUS € HCIONb30BaHHEM (U3MUECKUX 3HAHUA U
HAyYHBIX JI0Ka3aTeJIbCTB;

(dopMHUpOBaHKE TIPEACTABICHUH O POJNM (QU3UKU IUIS Pa3BUTHA APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

I[OCTI/I)KGHI/IC ITHX IeJlei o0ecrieunBaeTcs PECHICHHUEM CIICAYIOIHUX 3aJad B IIPOLECCEe

U3Y4eHHUS Kypca (GU3UKU Ha YPOBHE CpelHEro o0Uiero o0pa3oBaHus:

NpUoOOpETeHNe CHCTEMBbl 3HAHMH 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIOYAs MEXaHUKY, MOJICKYIBIPHYIO (DM3HKY, JCKTPOIMHAMHKY, KBAHTOBYIO
($UBHKY U 3JIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUM IPUMEHSTh TEOPETUUECKNE 3HAHUS JUIsl 0OBSICHEHNS (PU3NYECKUX
SBJICHUH B IPUPOAE U U IPUHATHUS MPAKTHUECKUX PELIEHUN B IIOBCEAHEBHOM XKHU3HH;
OCBOEHHE CIIOCOOOB PELICHUs Pa3IMYHBIX 33734 C IBHO 3aJaHHOHN (PU3NYECKOH MOJEINBIO,
3aja4, MOAPa3yMEBAIOLINX CaMOCTOATENBHOE CO3AaHue (PU3NIECKON MOAEIH, aJeKBaTHOM
YCIIOBHSIM 3aJiauu;

NOHUMaHHe (U3NYECKUX OCHOB M IMPHHLUIIOB AEUCTBUS TEXHUYECKMX YCTPOMCTB HU
TEXHOJIOTMYECKUX IIPOIIECCOB, MX BIIUSHUSA HA OKPYKAIOILIYIO CPEY;

OBJIQ/ICHUE METOJIAMH CaMOCTOSTCIIEHOTO TUIAHUPOBAHHSI W TIPOBEICHHUS (PUINICCKUX
HKCIEPUMEHTOB, aHAINU3a U UHTEPIPETalul HH(OPMAIMU, ONpeaeNeHus] 10CTOBEPHOCTH
NOJYYEHHOTO Pe3yIbTaTa;

CO3/laHHE YCIOBUM /11 Pa3BUTUS YMEHMH NPOEKTHO-HCCIEN0BATENbCKOM, TBOPUYECKOMN
JIESITENLHOCTH.

Ha w3ydenue ¢usuku (06a30BBII YpOBCHBb) Ha YPOBHE CPEAHETO OOMICTO OOpa3oBaHUs

otBoauTcs 136 qacos: B 10 kmacce — 68 yacos (2 yaca B Heneno), B 11 kiracce — 68 vacos (2 gaca B

HEJIENIO).

[Tpennaraemelif B mporpamMme no (U3MKE MEpeucHb JabOpaTOPHBIX M MPAKTUYECKUX paboT

ABIIIETCS PEKOMEH/IOBAaHHBIM, YUHUTENb JACIAcT BEIOOp MPOBEACHUS 1a0OpaTOPHBIX PadOT U OIBITOB

¢ y4€TOM MHIANBUIYATHHBIX OCOOCHHOCTCH 00y4aIOmMXCSl.



COJEP/KAHUE OBYYEHUS
10 KJIACC

Pazgen 1. ®u3nka 1 MeTOJbI HAYYHOI'O IIO3HAHMS

du3znka — Hayka o npupone. HaydHble MeToAbl NMO3HAaHHs OKpykaromiero mupa. Pomns
HKCIIEPUMEHTA U TEOPHH B IIpoliecce MO3HAHUSI IPUPOAbL. DKCIIEPUMEHT B (hU3HKE.

MonenupoBanue ¢u3nueckux SBIEHUH U mpoueccoB. HayuHble rumote3sl. dusmdeckue
3aKOHBI U TEOPHH. | paHUIBI MPUMEHUMOCTH (PH3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Poms m mecto ¢usuku B (HOpPMUPOBAHMM COBPEMEHHOW HAyYHOHW KapTUHBI MHpA, B
IIPAKTHYECKOU JEATEIbHOCTH JIIOJICH.

Llemoncmpayuu

AHJIOTOBBIC U IU(PPOBBIC U3MEPUTEIILHBIC TPUOOPEI, KOMIBIOTCPHBIC TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe jBrkeHne. OTHOCUTEILHOCTh MEXaHUYECKOro JIBIKEeHUs. CUCTEMa OTCUETA.
Tpaexropust.

[TepemernieHue, CKOPOCTh (Cpe/IHSIE CKOPOCTh, MI'HOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, WX IIPOCKIIMM HA OCH CUCTEMBbl KoopjauHar. CIIoKEHHE IepeMElIeHUH U
CJIIOJKEHHE CKOPOCTEM.

PaBHomepHOe W PaBHOYCKOPEHHOC NPSMOJIMHCHHOE JBWXKCHHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPECHHUS, IIyTH U IIEPEMEIICHUS MAaTEPHUAIIBHON TOYKU OT BPEMEHH.

CBoboHoe 1majienne. Y CKOpEeHUE CBOOOTHOTO TIaCHUSI.

KpuBonuHneliHoe ABrkeHue. JIBUKEHUE MaTEPUATIbHON TOYKH IO OKPYKHOCTH C MOCTOSHHOU
0 MOJAYNIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAA cKopocTh. [leprnon u wactota oOparieHusl.
[[eHTpOCTPEMHTENBHOE YCKOPEHHUE.

TexHu4eckne yCTpOHCTBA M MPAKTHYECKOE NMPUMEHEHHUE: CIHAOMETD, ABUIKCHUE CHAPS/IOB,
LICTIHBIC U PEMCHHBIC NIEPEaYn.

Jlemoncmpayuu

Mopnenb cucTeMsl 0TCUETA, MILTIOCTPAIIMS] KHHEMATHUECKUX XapAKTEPUCTHK JIBHKCHHUSL.

[TpeobpazoBaHue ABMKCHMIA ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHM3MOB.

[Tanenune Ten B BO37yXe U B Pa3peKECHHOM MPOCTPAHCTBE.

HabntoieHue nBHKeHUs Tena, OpOoIIEHHOrO MO/ YTJIOM K TOPU30HTY U TOPU3OHTANBHO.

H3mMepeHmne yckopeHrs cBOOOAHOrO MajeHUs.

HampasneHnue CKOpOCTH NP ABUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamoptuvie pabomol

N3yueHne HepaBHOMEPHOTO IBMXKECHHUS C IIENIBIO ONPE/ICICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOINEHUS MEXAY MyTAMH, NIPOUICHHBIMU TEJIOM 3a MOCIEAOBATEIIBHbBIC
paBHBIEC TPOMEKYTKH BPEMEHU MPH PaBHOYCKOPEHHOM JIBUIKEHUH C Ha4AlIbHOUW CKOPOCTHIO, paBHOM
HYJIIO.

W3yueHnne nBUKEHNS NIAPUKA B BSI3KOW KUKOCTH.

NzydeHne ABUXKEHNS Tea, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuxa

[IpuHuun otHocuTenbHOCTH I'anmuses. IlepBeiii 3akoH HproToHa. MHEepuUanbHbIE CUCTEMBI
OTCHYETA.

Macca Ttena. Cuna. IlpuHuun cynepno3unuu cwi. Brtopodl 3akoH HeloToHa s
MaTepuanbHo Touku. Tpernii 3akoH HprOTOHA 111 MaTepruanbHbBIX TOYEK.

3akoH BceMupHoro Tarorenus. Cuna tspkectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenune. Buasl Tpenus (mokosi, ckoiabxkeHus1, kaueHus). Cuna tpenusi. Cyxoe Tpenue. Cuia
TPEeHUsI CKOJBXKCHHUSI M crila Tpenusi mnokos. Kosgpdumuent tpenus. Cuna CONPOTHBIICHHUS NPU
JBUXEHHUH TeJa B )KUIKOCTH UIIH rase.

[TocrynarensHoe 1 BpallareabHOE ABMKEHHUE aDCOIIOTHO TBEPIOTO TENA.

MOMEHT CuJIbl OTHOCHTEIIBHO OCH BpalieHus. [linedo cunbl. Y cinoBus paBHOBECHS TBEPIOIO
Tena.

TexHuueckue ycTpoHcTBa U IPAKTHUYECKOE [PUMEHEHHE: [IOJIIMIIHUKK, JBHXECHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHue Macc B3aMMO/IEHCTBYIONMX TEJL.

Bropoii 3akon HeroTOHA.

N3mepenne cuil.

CrnoxeHue cHil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT jiepopMaIiiu.

HesecomocTs. Bec Tena mpu yCKOPEHHOM MO TbEME U TAJICHUH.

CpaBHeHUE CHJI TPEHUS [IOKOSI, KAaUE€HUS U CKOJIbKCHHUSL.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Busbsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopHrele pabomuol

N3ydeHue ABmKeHNs OpycKa MO HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJ YIPYIOCTH, BO3HUKAIONIIMX B TMPYKUHE U PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycinoBuit paBHOBECHs TBEPIOTO Tella, MMEIOIIETO OCh BpaIllCHUSL.

Tema 3. 3akoHbl COXpaAHEHUA 6 MEXAHUKE

Nmnynbc maTepuanbHOM TOUKM (Tesla), CUCTEMbl MaTepHalbHBIX TouyeK. MMmysnbc cuisl u
HU3MEHEHHE UMIYJIbca Tea. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE JBUKEHMUE.

Pabota cunbl. MOIIHOCTH CHUJTBL.

Kunetnyeckast sHeprus marepuanbHoi Touku. Teopema 00 HM3MEHEHHM KMHETHYECKOM
DHEPIHHU.

[TorennuanbHas 3Heprus. IloTeHIManbHas SHEPrus ynpyro AeQpoOpMUPOBAHHOM MPYKUHBI.
[ToTeHnuanbHas SHEprus Tena BOMM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanbHble M HENMOTEHIMANbHbIE CHIBL. CBsA3b PabOThl HETMOTEHIMATBHBIX CHI C
HU3MEHEHHEM MEXaHWYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXAHUYECKOM SHEPTHH.

Yopyrue u Heynpyrue cTOIKHOBEHHMS.

TexHuveckne ycTpoOMCTBa M MPAKTHUECKOE MPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aK0H COXpaHEHHUs UMITYNbCa.

PeakTuBHOE NBUKEHUE.

[lepexon mOTeHITHANBHOW PYHEPTHH B KHHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3yuenne aOCOMIOTHO HEYNpYroro ynaapa ¢ IIOMOIIBIO ABYX OJMHAKOBBIX HHTIHBIX
MasiTHHKOB.

UccnenoBanue cBs3u pabOTHI CHIIBI C M3MEHEHHEM MEXaHUYECKOH YHEPTHH Tella Ha TIpUMepe
PaCTSDKCHUS PE3UHOBOTO KTyTa.

Pa3nen 3. MonekynspHas (pM3MKa ¥ TEpMOAHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI meopun

OcCHOBHBIE 1I0JIOKEHUS MOJIEKYJISPHO-KUHETHUUECKON TEOPUM U MX OIBITHOE OOOCHOBAHHE.
bpoynosckoe nemxenue. Anuddysus. Xapakrep IBMKCHHSA W B3aMMOACHCTBHS YACTHI[ BELICCTBA.
Mojienu cTpoeHus razos, JKUJKOCTEH U TBEPJBIX TeI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
aTUX MoJieieil. Macca u pasmepsl mosiekyn. Kommuaectso Beniectsa. [locTosimnast ABoraapo.

TertoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llesbcusi.

Mojiens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETHUECKON TEOpHUU
UJIeallbHOTO raza. AGCOJOTHAS TeMIlepaTypa Kak Mepa CpeiHEH KHHETHUECKON 3HEPTHH TEIIOBOIO
JBmkeHHMs dactury rasa. lllkama temmneparyp KenbBuna. ['a30Bble 3aKOHBIL. YpaBHEHHE
MenneneeBa—Knaneitpona. 3akon Jlanerona. M3ompoiieccsl B UACAIBHOM Ta3e € MOCTOSTHHBIM
KOJIMYECTBOM BemecTBa. | 'paduueckoe NPECTaBICHUE HW3OIPOIIECCOB: HM30TEpMa, HM30X0pa,
n3zobapa.

TexHuuyeckne ycTpoicTBa U PAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOCHHE BEIECTBA, (ororpadum  MoOJIEKyI
OPTaHUYECKUX COCTMHCHUI.

OnbIThl O AUPPY3UM KUTKOCTEH U Ta30B.

Monenb GpOYHOBCKOTO JIBUKCHUS.

Monens onbita Ll TepHa.

OnbIThI, 10OKA3bIBAIOLINE CYIIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMO/ICHCTBUSL.

Monenb, HTIOCTPUPYIOIIAS IPUPOAY JABICHNS ra3a Ha CTEHKH COCYAA.

OnbIThI, WUTIOCTPUPYIOIME YPAaBHEHHUE COCTOSHUSA UACALHOTO rasza, H30MpOIeCChl.

Yuenuueckuii sxcnepumenm, rabopamopHrule pabomuol

OmnpenienneHne Macchl BO3yxa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATypPhI BO3/lyXa B HEU.

HecnenoBanue 3aBUCUMOCTH MEXK/Ty TAPaMETPAMH COCTOSIHUS Pa3peKeHHOro rasa.

Tema 2. Ocnoebt mepmoounamuku

TepmonnHaMuueckass cucrteMa. BHYTpeHHS DJHEpPrusi TEPMOAWHAMHYECKOW CHCTEMBI W
cnocobbl €€ uzMeHeHus. KonuuecTBo TemnoTsl U paboTa. BHYTpeHHsIsI SHEprusi 0HOATOMHOTO
UJIcanbHOrO rasa. Buasl Temionepesaun: TEMIONPOBOJHOCTh, KOHBEKIMS, U3TYYCHUE. Y IeIbHAs
TEMI0EMKOCTD BellecTBa. KOIMYECTBO TEMIIOTHI P TEILIONEpEaaye.

[Tonstue 06 agnadatHoM mporiecce. TlepBriil 3akoH TepMouHaMuku. [I[puMeHeHHE TIEPBOTO
3aKOHa TEPMOJAMHAMMKM K H3ompolieccaM. ['padpuieckas HHTepnpeTalus padoThl rasa.



Bropoii 3akoH TepMoauHaMuKku. HeoOpaTHMOCTh Ipo1IecCoB B MPUPO/IE.

Tennopele MamuHbL. [IpUHIUIBI AEHCTBUS TEIUIOBBIX MailiuH. IIpeoOpa3zoBaHus DHEPruu B
TEIUIOBBIX MamuHax. KooddbuurenT mone3noro aecTeus Termiorod MamuHbL. [ukn KapHo u ero
KO3 UIHEHT MONE3HOTO AEHCTBUS. DKOIOTHYECKUE TPOOIEMBbI TEMIOIHEPTETHKY.

TexHu4ecKkrne yCTpOUCTBA H MPaKTUYECKOe IIPUMEHEHHE: IBUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOH XOJOIUIBHUK, KOHIUIIHOHED.

Ilemoncmpayuu

W3MeHeHre BHYTPEHHEH SHEpriH Tela NPy COBEPILEHUH padOThl: BbUIET IPOOKH U3 OYTBUIKH
0]l JCHCTBHEM C)KaTOro BO3AyXa, HarpeBanwe »>¢Gupa B IaTyHHOHW TpyOke mHyTéM TpeHHs
(BUICOIEMOHCTpAIIHS ).

W3meHeHue BHYTpEHHEN 3HEpTUH (TEMIIEpaTyphl) Tejla IIpy TeIUIolepeaye.

OnpIT 110 a1MadaTHOMY PACIUIMPEHUIO BO3/1yXa (OIILIT C BO3YLIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHEI, ABUraTesl BHYTPEHHETO CTOPAaHKs, PEaKTUBHOTO JABUTATEIIS.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

H3mepenne yaenbHOU TEITOEMKOCTH.

Tema 3. Azpecamuvie cocmoanun eenjecmea. Pazoevie nepexoowvt

[TapoobpazoBanue u koujeHcanus. Mcnapenne u kunenue. AOCOMIOTHAS U OTHOCHUTEIbHAS
BJIQXKHOCTh BoO3jyxa. Hacelmennelli nap. YjeibHas TeIwiota napooOpa3oBaHMs. 3aBUCHUMOCTD
TEMIIEPATYpPbl KUIICHUS OT JaBJICHUS.

Trépnoe teno. Kpucrammmyeckue U amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunxune xpucrtamuel. CoBpeMeHHBIE Marepuaibl. llinaBiaenne W KpucTaIM3aMs. Y jIeibHas
TeruioTa 1asiaeHus. Cyoimmanus.

VYpaBHeHue TCILIOBOTO Oajianca.
TexHudeckne yCTpPONCTBA M IPAKTMYECKOE IPHMEHEHHUE. TUTPOMETP H  IICUXPOMETP,

KaJIOPUMETP, TCXHOJOI'UH MOJTYHUCHUSA COBPCMCHHBLIX MATCPUAJIOB, B TOM YHUCJIC HAHOMATCPUAIOB, U
HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

KurieHre mpu MOHMKEHHOM JIABJICHUH.

CnocoOb1 U3MEPEHUS BIAXKHOCTH.

Habnronenne HarpeBadus M TUTABJICHUS KPUCTAJUIMYECKOTO BEIIICCTBA.
JleMOHCTpanms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHrule pabomuol

U3mepeHne 0OTHOCUTENBHON BIXKHOCTH BO3/TyXa.

Pazaea 4. duekrpoauHnamMuka

Tema 1. Inexmpocmamuxa

OJreKTpu3anus Tel. DISKTPpUYECKUN 3apsia. /[Ba Buaa snextpudeckux 3apsaos. [IpoBogHuky,
JIUJIEKTPUKH Y TIOJYITPOBOHMKHN. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3aps/ia.

B3anmoneiicteue 3apsanoB. 3akoH Kynona. ToueuHbIN dIEKTPUUECKAN 3apsl. DICKTPUUECKOE
nosie. Hampsik€HHOCTB AnekTpuueckoro mouss. [IpuHIUN Cymneprno3uiiuu 3JIEKTPUUECKUX TMONEH.
JIuanK HanmpsKEHHOCTH PIAEKTPUUECKOTO TOJIS.

Pabota cun snektpocratnueckoro nons. [lorennnan. Paznocts norennuanos. [IpoBogHuku
U IUBJIEKTPUKM B DJIEKTPOCTAaTHUECKOM ToJe. JlndnekTprudeckast MpOHUIIAEMOCTb.



OnekTpo€MKOCcTs. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHJAEHCaTopa. OJHEeprus
3apsyKEHHOI0 KOHZIEHCATopa.

TexHuueckne yCTpOHCTBA W NPAKTHUYECKOE IPUMEHEHHE: DJJIEKTPOCKOMN, >SJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allNTa, 3a3eMJIEHHE DJIEKTPONpUOOpOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anrmnapar, CTpyHHBINA IPUHTED.

Ilemoncmpayuu

YcTpoHCTBO M MPUHIUIT AEHCTBUS IJIEKTPOMETPA.

B3anMozeiicTBHe HaIeKTPU30BAHHBIX Tell.

DJIEKTPUUECKOE 110JI€ 3aPSKEHHBIX TEJL.

[TpoBOAHMKY B 3JIEKTPOCTATHHECKOM 110JI€E.

DJeKkTpocTaTH4eCcKast 3allnTa.

JM3IIeKTPUKY B 2JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTD UIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOLIAIW IJIACTHH, PACCTOSHUS
MEXAY HUMH U IN3JICKTPUUYCCKON TPOHHULIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenne 35eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Hocmoannwtit snekmpuyeckuit mox. Toku 6 pa3iuunvix cpeoax

DJIEKTPUYECKUHA TOK. YCIIOBUS CYIIECTBOBAaHHUS 3JICKTPUUECKOTO TOKa. MICTOUHMKM TOKa.
Cwita Toka. [1oCTOSTHHBIN TOK.

Hanpspkenue. 3akon Oma Juist yyacTka Helu.

DJIEKTPUUECKOE COIPOTHBIIEHHE. Y IEIIbHOE COIIPOTUBIIEHHE BeniecTBa. IlocienoBarensHoe,
1apajuleJIbHOE, CMEIIAHHOE COE/IMHEHNE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akon Jlxxoyng—JIenia. MomHOCTh 2IEKTPUICCKOTO TOKA.

DNEKTPOABNKYIIAsl CUja U BHYTPEHHEE CONMpPOTUBIICHUE HMCTOYHUKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) anekTpuaccko nenu. KopoTkoe 3aMbikaHue.

DEKTPOHHAs MPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTH COITPOTUBIICHHS METAJNIOB OT
Temneparypbl. CBEpXITPOBOAUMOCTb.

DneKTpHUUECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TosrynpoBoyiHuku. CoOCTBEHHAs U MPUMECHAs! TPOBOAMMOCTH MOJYNPOBOIHUKOB. CBolicTBa
p—n-nepexoja. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEKTpUYECKUM TOK B pacTBOpax M pacijaBax AIEKTPOIUTOB. IJIEKTPOIUTHUECKAS
JIUCCOITUAITUS. DIICKTPOIIU3.

DneKkTpuueckui ToK B razax. CaMoCTOATENbHBIN M HECAMOCTOATEIbHBIH pa3psyl. MomaHus.
[Tna3zma.

TexHuueckne ycTpoilcTBa W MPaKTHUECKOE MPUMEHEHHE: aMIIepMETpP, BOJBTMETp, pPeocTar,
UCTOYHUKH TOKA, DHJIEKTPOHArpeBaTElIbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE MNPUOOPHI,
TEPMOMETP  COMPOTHMBICHHS,  BaKyyMHbI  JMOJ,  TEPMHUCTOPHI M  (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIM MO/, TajbBaHUKA.

Jlemoncmpayuu

N3MepeHne cubl TOKa U HaIIPsHKEHMUS.

3aBUCUMOCTh COMNPOTHUBJICHUS IIMJIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIONIAAU
MOTMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHHOE COETMHEHUE TPOBOTHUKOB.



[Ipamoe wu3MepeHHe SJIEKTPOABHXKYUIEH CHIIBI. KOpOoTKOe 3aMBbIKaHHE TajJlbBaHUYECKOTO
AIIEMEHTA M OLIEHKA BHYTPEHHET 0 COMPOTUBIIEHUSI.

3aBHCUMOCTh COIIPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTE DJIEKTPOTUTOB.

HckpoBoli pa3psia U IpOBOAUMOCTb BO31yXa.

OOHOCTOPOHHSIS MPOBOJIMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

H3yyeHne CMEIaHHOTO COSMHEHUS] PE3UCTOPOB.

H3mepenne 3MeKTPOIBIKYILECH CHITBI HCTOYHHKA TOKA M €70 BHYTPEHHETO COMPOTHBIICHHS.

Hab6monenue anexrpoinusa.

MesxknpeaMeTHbIe CBSA3H

Hzyuenmne xypca ¢usuku 06a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISCTCS € Y4ETOM
COJCPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadhuu
Y TEXHOJIOTHH.

Meoicnpeomemnvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJ/IOB HAy4HOI'O [103HAHUS:
SIBJICHME, HaydHbIH (akT, THIOTE3a, (U3NUECKas BEIWYMHA, 3aKOH, TeopHs, HabIroaeHue,
OKCIEPUMEHT, MOJICTTMPOBAHNE, MOJICIb, U3MEPCHUE.

Mamemamuxa: pelicHHE CHCTEMBI YpaBHEHHH, TUHEWHas (QyHkiwms, mapadora, runepdona,
UX TpapuKu U CBOHCTBA, TPUTOHOMETPUYECKUE (PYHKIIMH: CHHYC, KOCHHYC, TAHTCHC, KOTaHTCHC,
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKICCTBO, BEKTOPHI M WX MPOCKIMM HA OCH KOOP/HMHAT,
CJIOKEHUE BEKTOPOB.

Buonoeus: MexaHMdecKkoe JBIKCHHE B XKMBOW mpupoje, jauddysms, ocMmoc, TemnoodMeH
KUBBIX OPTaHWU3MOB (BUJIBI TEILIONEPE/Iaul, TEIUIOBOC PABHOBECHE), DIICKTPUUYCCKHUC SIBICHUS B
JKUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIICCTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJb BCIIECTBA,
MOJISIPHAsi Macca, TETUIOBBIC CBOMCTBA TBEP/ABIX TEM, JKUAKOCTEH U Ta30B, DICKTPHUCCKUE CBOWCTBA
METAJUIOB, MICKTPOIUTUYCCKAS TUCCOIUAITUS, TATbBAHUKA.

Teoepaghus: BNaxxHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oOBaHUE JBIDKCHUH C WCHOIH30BAHMEM MEXAHHM3MOB, YUYET TPEHUS B
TEXHUKE, IO/ANIUITHUKA, WCIOJB30BAHUE 3aKOHA COXPAaHCHMS HMITYJIbca B TEXHUKE (pakeTra,
BOJIOMET W IPYTHUE), ABUTATEIE BHYTPCHHETO CrOPaHus, TapoBas TypOMHa, OBITOBOM XOJIOTUITbHUK,
KOH/IMITMOHEP, TEXHOJIOTUHU TIOTYYCHUSI COBPEMCHHBIX MAaTEpPHaIoOB, B TOM YHCJIC HAHOMATCPUANIOB,
U HAHOTCXHOJOTHH, OJJICKTPOCTATHYECKAas 3alllUTa, 3a3¢MJICHUE DJICKTPOIPHOOPOB, KCEPOKC,
CTPYWHBIM TPHUHTEP, OJJICKTPOHATPEBATCIBHBIC TNPUOOPHI, DAICKTPOOCBETUTEILHBIC MPHOOPH,

rajabBaHUKA.
11 KJIACC

Pazaea 4. duekrpoaunamMuka
Tema 3. Maznummnoe none. I1eKmpoOMAZHUMHAA UHOYKUUA
[TocTrosHHBIE MarHuThHl. B3anMoIeiiCTBUE MOCTOSHHBIX MAarHUTOB. MarautHoe none. Bekrop
MAarHuTHOM MHAYKIMH. [I[prHIMI cynepno3uiiny MarHUTHBIX nosnel. JIMHUM MarHUTHOM MHYKIIMH.

KapTI/IHa JIMHAYA MarHUTHOM HWHJAYKIHUH OIS MOCTOAHHBIX MAarHUTOB.



MaruuTHoe moje npoBoAHMKAa ¢ TokoMm. KapThHa nMHHA WHAYKUWW MarHUTHOTO MOJS
JUTMHHOTO MPSIMOTO MPOBOJHKMKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYLIKHA C TOKOM. OMBIT
Opcrena. BzaumopaencTeue MpoOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOIYJIb U HAaIIpaBJICHUE.

Cuna JlopeHna, €€ Monysb U HanpaBlieHHe. /[BHyKeHHe 3apsHKEHHOU YacTHULbI B OTHOPOIHOM
MarHuTHoM nodje. Padota cunsl JlopeHna.

SIBneHue HIEKTPOMATHUTHOM MHAYKUMW. [IOTOK BeKTOpa MarHUTHOM HMHIYKLHH.
OJIEKTPOABUAKYILASA CHIIA MHAYKIUHU. 3aKOH dJIEKTpoMarauTHo nuaykuuu dapazest.

BuxpeBoe »iiekTpudeckoe I10J€. ODIEKTPOJABHIKYIIAs CHJIA HHAYKLUMH B IIPOBOJHHUKE,
JBHXYLIEMCS II0CTYIIATEIbHO B OZAHOPOJHOM MarHUTHOM I10JI€.

ITpaBuno Jlenna.

NuaykTUBHOCTE. SIBIeHME CAMOMHIYKLMHU. DJIEKTPOABIIKYILAS CHIIA CAMOUHIYKLIMH.

DHeprust MarHUTHOI'O 110JIs1 KaTYIUKH C TOKOM.

DJIEKTpOMAarHUTHOE I10JI€.

TexHuueckne yCTpoiicTBA W IIPAKTMUECKOE IIPUMEHEHHME: IIOCTOSIHHBIE MAarHUTHI,
DIIEKTPOMAarHUTBI, MIEKTPOJIBUTATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUIl, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OusIT Dpcrena.

OTKJIOHEHNE IEKTPOHHOT'O IIyYKa MAarHUTHBIM I10JIEM.

JIMHMM MHTYKITUM MarHUTHOTO I10JIS.

B3aumMozeiicTBre AByX NPOBOJIHUKOB C TOKOM.

Cwita Amriepa.

HerictBue cuiibl JIOpeHIla HA MOHBI JICKTPOJIATA.

SIBieHME IEKTPOMArHUTHON HHTYKIIHH.

ITpasuno JleHna.

3aBUCUMOCTh JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTHM W3MEHEHHUS MarHuTHOTrO
MOTOKA.

SIBneHUE CAMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopHrule pabomuol

N3ydyeHre MarHUTHOTO NOJISt KaTYIIKH ¢ TOKOM.

Hccnenoanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sSBICHUS AIEKTPOMarHUTHOM WHYKITUH.

Paznes 5. Kosie6anust 1 BOTHbBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1COAHUA

KonebarenbHas cucrema. CBoOo/iHblE MexaHWueckue KonebaHusi. ['apMoHHMueckue
koneOanusa. llepuon, dacrora, ammantyga u ¢aza konebanuil. [IpyUHHBIH MasTHUK.
Matemaruuecknit MasTHUK. YpaBHEHHE TapMOHUYECKUX KoneOaHui. [IpeBpaleHue 3Heprumn npu
TapMOHUYECKHUX KOJIECOaHUSX.

KonebOarenbupiit  koHTYp. CBOOOJHBIC DJICKTPOMAarHUTHBIC KOJICOAHUST B HJACATHLHOM
KOIe0aTeIbHOM ~ KOHTYpe. AHaoOrHs MeXJIy MEXaHHYECKMMHM W DJEKTPOMarHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKoH COXpaHEHHs SHEPTUU B HJICATIbHOM KOJIeOaTEIbHOM
KOHTYpE.



[IpencraBieHne o 3aTyXawIlluxX KoneOaHUsAX. BBIHYXIEHHble MeXaHHUYeCKHe KoJeOaHUs.
Pe3onaHc. BeiHyKI€HHBIE 2IeKTPOMAarHUTHhIE KOIeOaHusl.

[TepemenHbl TOK. CHHYCOMAANBbHBIM MNEPEMEHHBIM TOK. MOIIHOCTh MNEPEMEHHOTO TOKA.
AMIUIUTYAHOE U AEHCTBYIOILEE 3HAUEHHE CUJIbI TOKA U HATIPSKEHHUS.

Tpanchopmarop. IlpousBojcTBo, mnepemaya U NOTpeOIeHHE HSAEKTPUUECKOH DHEPrHH.
OKOJIOTUYECKME PUCKU TpH MPOWU3BOACTBE 3€KTpos3Hepruu. KyaeTypa uHcnonb3oBaHUsA
ANEKTPOIHEPTUH B IOBCEAHEBHOM )KU3HU.

TexHu4eckne ycTpolcTBa U NPAKTUUECKOE IPUMEHEHHE: ANEKTPUUYECKUN 3BOHOK, F'€HEepaTop
[IEPEMEHHOI'0 TOKA, JIMHUU 3JIEKTpoIepeay.

Llemoncmpayuu

HccrnenoBanue mapaMeTpoB KoieOaTeIIbHONH CHUCTEMBI (MPYKUHHBIA WM MaTeMaTHYSCKUN
MasiTHHK).

HabGmronenue 3aryxaromux kosieOanui.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHHUI.

Hab6monenue pezonanca.

CB000/1HBIE AIEKTPOMArHUTHBIE KOJIEOaHu.

OcmwuiorpaMMsl  (3aBUCMMOCTH  CHJIBI  TOKAa M HAlPsDKEHHUS OT  BPEMEHH)  JUls
DJIEKTPOMAarHUTHBIX KOJICOaHHM.

Pe3oHaHC 1pu 1OCIIE0BATEIIbHOM COEIMHEHUN PE3UCTOpa, KaTyIIKM HHIAYKTUBHOCTH H
KOHJIEHCATOPA.

Mojienb IMHUY JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

HccieoBanye 3aBUCMMOCTH [I€pHOJla MaJIbIX KoJIeOaHUM rpy3a Ha HMTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBaHne TMEPEMEHHOrO0 ToKa B IENMH U3  MOCIEAOBATENbHO  COCAMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60THbL

Mexanuueckne BOJIHBL, yciaoBus pacnpocTpaneHus. [lepuoa. CkopocTh pacnipocTpaHEHHs U
JuMHa BousiHbl. [lonepeunsie v npoaonbHbIE BOJMHBL. MIHTEpdhepeHus u udpakiiisg MEXaHHYECKUX
BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TemOp 3ByKa.

DJEKTPOMAarHUTHBIE BOJHBL. YCIOBUS M3IYHYEHMs DJIEKTPOMArHUTHbIX BoOJH. B3anmuas
opueHTanus BekropoB E, B, V B anexTpomaruuTHoil BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHME,  MpEIOMIICEHHEe,  nosspuzauus,  Audpaxius,  uHTepdepeHnus.  CkopocThb
AIIEKTPOMAarHUTHBIX BOJIH.

[ITxana 351eKTPOMarHUTHBIX BOJH. [IpuMeHeHe 27IeKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHINIIBI paTMOCBA3U U TEICBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYXKarolleH cpebl.

TexHuueckne yCTpoHCTBA W TMPAKTHUECKOE TPUMEHEHHME: MY3BbIKAJIbHBIE HHCTPYMEHTHI,
yIbTPa3ByKOBasl JHAarHOCTUKA B TEXHUKE M MEIUIMHE, pajap, PaJuoNpUEMHHK, TEJIEBU3OD,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHune U pacpoOCTPaHEHUE TIOTIEPEUHBIX U MPO/I0JIbHBIX BOJH.

KoneoOmtonieecs Teno Kak HCTOUHUK 3BYKa.



HabmroieHne oTpaskeHus U NpeoMIIeHHs] MEXaHUUeCKUX BOJIH.

Habmonenne natepdepeHIny 1 TUGPAKINT MEXaHHIECKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmroieHue cBSI3U POMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KosieOaHMi.

HccnenoBanne cBOWCTB 3J1€KTPOMArHUTHBIX BOJIH: OTpakKeHHUE, MPEIOMIIEHUE, MOJAPU3aLns,
nudpakiys, HHTEpPEpeHIIns.

Tema 3. Onmuka

['eomerpuueckas ontuka. lIpsmonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOIHOM cpene.
JIyd cBera. ToYeUyHBI HICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHS cBera. llocTpoenue H300pakCHU B TIOCKOM
3epkaile.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETA. AOCONIOTHBIN 1MOKA3aTeIb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHEE OTpaxeHue. IIpeenbHbIil yroil IIOJIHOTO BHYTPEHHETO OTPAKCHHUSL.

Hucniepcus csera. CitoxHbIH cocta 6eroro cera. LBer.

Cobuparoliiue 1 paccerBaronue JIMH3bI. ToHKas JMH3a. POKYCHOE pacCTOSIHUE U OIITUYECKas
cwia ToHKoOM suH3bL IlocTpoeHne wu3oOpakeHHII B COOMpAIOIMX M PACCEMBAONIMX JIMH3aX.
dopMyita TOHKOH JIUH3BL. YBEIUYECHHE, JaBAEMOE JTMH30M.

[Ipeensl TPUMEHHUMOCTH TEOMETPUUYECKON ONITHKH.

Bonnogas ontuka. Murepdepennus ceera. KorepeHTHBIC UCTOYHUKHU. Y CIIOBHS HAOIIOACHUS
MaKCHMyMOB U MUHHUMYMOB B MHTEpP(QEPEHIIMOHHONW KAapTHHE OT JBYX CHH(]a3HBIX KOTEPEHTHBIX
HUCTOYHUKOB.

Hudpaxuus ceera. Audpaxiionnas pemé€rka. Y ciloBUe HaOJI0/IEHUS [JIABHBIX MAaKCUMYMOB
IIPU 11aJICHUM MOHOXPOMAaTH4ECKOI'O CBETa Ha IU(PPAKIIMOHHYIO PENIETKY.

[Tomspu3zanus ceera.

TexHuueckne ycTpoHCTBa W TMPAKTHUYECKOE MPHUMEHEHHWE: OYKM, Jyma, dQoTroanmnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOMN, BOJOKOHHASI ONTHKA, AU(paKIMOHHas peléTka,
MOJIAPOUSIL.

Jlemoncmpayuu

[TpsimonuHeEHOE pacnpocTpaHeHUe, OTpPaXKeHHE U IpeloMIIEHHE cBeTa. OnTHueckue
npuOOpHI.

[TosnHOE BHYTpEeHHEE oTpaxkeHHne. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300paKeHU B JTUH3AX.

Mopnenn MEKPOCKONA, TENECKONA.

Habmnronenue natepdepeHim crera.

Habmionenue audpakium ceera.

Habmnronenue aucnepcun ceera.

[TosryueHue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[TosryueHue cnekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHTETKH.

Habmroienue noasipusaiyy cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mMmepenne nokazarens npeIoMIIeHUs CTEKIIa.

UccnenoBanmne CBOMCTB N300paXKCHUM B JIMH3AX.

Habmnronenue aucnepcun ceera.



Pazgen 6. OCHOBBI cIeMAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['paHunbl NPUMEHHMOCTH KJIACCHYECKOM MeXaHuKd. IlocTymarel creunaibHOH TEOpUHU
OTHOCUTEJIbHOCTH: HMHBApHAHTHOCTH MOJIYJS CKOPOCTH CBeTa B  BaKyyMe,
OTHOCUTEJIBHOCTH DUHILTEHHA.

MIPUHITATT

OTHOCHUTENBLHOCTH OJHOBPEMCEHHOCTH. 3aMez[neHHe BpPpEMCHH N COKPAlICHUEC NJIMHBI.
BHCPFI/IX U UMITYJIBC peHﬂTHBHCTCKOﬁ HaCTUIIBI.

CBs13b MaccChl ¢ BHGPFHGIZ H UMITYJIbCOM peHﬂTHBHCTCKOﬁ HaCTULBI. 9HepFI/I$I ITOKO.

Pasnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonsr. ®opmyna [lnanka cBs3M 3HEPTHU POTOHA C €r0 YACTOTOW. DHEPTUS M MMITYIIBC
dortoHa.

Otkperte u ucciaeaosanne pororddexra. Onpiter A. I'. Cronertosa. 3akoHbl GoTorddexra.
VYpasuenue Diinmreiina g porordderra. «Kpacnas rpannua» Gororddexra.

Hasnenue ceera. Onpite [1. H. JIeGenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHUYECKNE YCTPOWCTBA W TPAKTUUECKOC MPHUMEHEHHE: (HOTODIEMEHT, (POTOAATUNK,
coJiHEeuHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(dQdeKT Ha YCTAHOBKE ¢ TUHKOBOU IIACTHHOM.

UccnenoBanue 3akonoB BHenHero Gpororddexra.

Cseroauo/.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. Omnbitel Pesepdopaa mo paccesHuto o -uactwil. Ilnanerapnas
mMonenb atoma. [loctynatsl bopa. Mznyuenue m mormoieHue (GOTOHOB MpH MEPEXoje aroma ¢
OJIHOTO YPOBHSI HEPTUH Ha Jipyroi. Bujs! cnexkTpoB. CriekTp ypoBHEH 3HEPruM aToMa BOJAOPO/a.

BosHoBBIE cBOMcTBA yacTull. BonHe! Ae bpoiins. KopnyCKkyaspHO-BOJHOBOW yanu3M.

CrioHTaHHOE M BBIHYXK/IEHHOE U3JIyUYCHUE.

TexHudyeckne yCTpPOMCTBA M MPAKTUYECKOE TNPUMEHCHHE: CHEKTPAIbHBI  aHANIU3
(cTIeKTpOCKOI), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

OmnpenieneHne JUIMHBI BOJHBI J1a3epa.

Habnto/ieHue nuHeRYaThIX CEKTPOB U3J1yUEHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoptuvie pabomol

HabmroneHue nuHEiMaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCMEPUMEHTHI, JTOKA3BIBAIOUINE CIOXHOCTh CTpOeHUs siapa. OTKpbITHE paiiiOaKTUBHOCTH.
OneiThl Pezepdopna mo onpeneneHuo cocTaBa pajuoakTUBHOTO u3nydeHus. CpoiicTBa anbda-,
Oeta-, raMMa-u3ny4eHHs. BiusHue paaioakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE PpoTOHA U HeWTpoHa. Hyknonnas mozaens siapa [eitzenoepra—BaneHko. 3apsin
anpa. MaccoBoe uucno sjapa. Mzoronst.



Anbda-pacnag. OJEKTPOHHBIM W TO3WTPOHHBIN OeTa-pacman. ['aMma-uziaydeHue. 3aKOH
PaaMOaKTUBHOIO pacnaja.

DHeprus CBSI3W HYKJIOHOB B sipe. SaepHbie cuibl. JledekT macce saapa.

SnepHble peakuuu. JlelieHUe U CUHTE3 sAEP.

SAnepupiit  peaktop. TepMmosaepHbli cuHTe3. I[IpoOneMbl H HEPCIEKTHUBBI  SAECPHOM
SHEPTEeTUKHU. JKOJOTUYECKHE ACTIEKTHI SI€PHON SHEPTrETUKH.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeToap1 HAOMIOAEHUS U PETHCTPAIH dJIEMEHTAPHBIX YACTHII.

dynnameHTaIbHBIC B3anMOACHCTBUA. EAMHCTBO (PM3NYECKOM KapTHHBI MUPA.

TexHu4eckne yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHHE: IO3MMETp, Kamepa BuibcoHa,
SJ1IEpHBII peakTop, aToMHas OoMOa.

Llemoncmpayuu

CuéT4MK MOHU3HPYIOLUX YaCTHL.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomul

HccieoBanme TpeKoB 4acTHIL (110 TOTOBBIM (oTorpadpusim).

Pa3nes 8. Ji1eMeHTBI aCTPOHOMUH M aCTPOPU3UKH

Ortarbl pa3BuTHa acTpoHoMuHU. [TpuKinaiHOe 1 MUPOBO33pEHYECKOE 3HAUCHHE ACTPOHOMHUH.

Buj 38€31H0r0 HeOa. Co3Be3ust, spkue 3BE3/1bl, INIAHETHI, UX BUUMOE JIBH)KCHHE.

Conneunas cucrema.

Commurie. Coaeunas aktuBHOCTh. Mctounuk sneprun Cosnna v 38E3/1. 3BE3/IbI, UX OCHOBHBIC
XapakTepucTuku. JlmarpamMmma «CHCKTPAIBHBIM KJIACC — CBETUMOCTBY». 3BE3JIBI  TJIaBHOM
[I0CJIEI0BATEIBHOCTH.  3aBHCHMOCTh ~ «Macca —  CBETUMOCTb» Ul 3BE3J]  TJIaBHOM
nocjiei0BarelbHOCTH.  BHyTpeHHee cTpoeHue 3BE3jl.  COBpEeMEHHBIE I[IPEACTAaBICHUA O
MIPOUCXOXKACHUHN U 3BoJtoIMU CoslHIA U 3BE3/1. DTambl KHU3HU 3BE3I.

Mneunsiii [Tyte — nama [Nanaktuka. [Tonoxxenne u napwkenue Conana B [Nanmaktuke. Tumbl
ranakTuk. PajporanakTiuky U kBazapel. YEpHBIE ABIPHI B siApax ralakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa66na. Pasz0eranme ramaktuk. Teopus
bonbiioro B3psiBa. PenukToBOE N3IYyUEHHUE.

Maciurabnas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménusie mpo6ieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabntoieHust HEBOOPYKEHHBIM IU1a30M € UCTIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN IS
OTIPE/ICNICHUsl TIOJOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro nonymiapus u sipkue 3BE371bI.

Habmronienus B Teneckon JlyHsl, mianet, Miednoro Iytu.

Oo6o0marmniee noBTopeHne

Ponb ¢u3uKky 1 acTPOHOMHUU B DKOHOMHUYCCKOM, TEXHOJOTUYCCKOU, COITMATBHOM U DTHYCCKOU
cdepax NesTENBHOCTH YEJI0BEKa, POJb M MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOM
KapTUHE MHUpaA, poib (U3MUECKON Teopuu B (POPMHUPOBAHMM TMPEJICTABICHUNH O (u3MUecKoit
KapTUHE MHUPa, MeCTO (PU3MUECKON KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJICTABICHUNA O IPUPOJIC.



MesknpeameTHble CBA3U

Nzyuenne kypca ¢uzukd 06a3oBoro ypoBHS B 11 Kkjacce OCYHIECTBISETCS € YYETOM
coZiepKaTeNbHBIX MEKIPEIMETHBIX CBI3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHUH, reorpadun
Y TEXHOJIOTHH.

Medicnpeomemuvie nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IIO3HAHHA:
SBJIEHUE, HAy4YHBIA (aKT, TUMoTe3a, (U3NYecKas BeNIWYHMHA, 3aKOH, TeOpusi, HaONOJCHUE,
IKCTIEPUMEHT, MOJIEIIMPOBAHUE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMBbl YpPaBHEHHH, TPUTOHOMETpHYecKHe (YHKIHH: CHHYC,
KOCHHYC, TaHTEHC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO, BEKTOPHI M WX
IPOCKIMM HA OCH KOOPIWHAT, CIOXCHHE BEKTOPOB, IPOW3BOIHBIC BJICMEHTAPHBLIX (YHKIHH,
NPU3HAKHA TOJ00MS TPEYTrOJIILHUKOB, OTIPEACIICHUE TUIOMIAN TUIOCKHX GUryp u 00BEMa Tel.

buonoeusn: 3neKTpUUCCKUE SIBJICHUS B )KUBOH MPUPOJE, KoeOaTeabHBIC IBUKCHUS B )KUBOM
IPUpPOE, OTITUYCCKHE SIBICHUS B )KUBOW NPUPOAC, ACHCTBUE paJHalliy Ha KUBBIC OPTaHN3MBL.

Xumus: CTPOCHHE aroMOB ¥ MOJCKYJ, KPHCTAINIMYCCKAs CTPYKTypa TBEPABIX Tel,
MEXaHU3MBI 00Pa30BaHus KPUCTAIUIMYCCKON PENIETKH, CTICKTPATILHBIN aHaIN3.

leoepaghus: MarHUTHBIC TOJIOCA 3€MIIM, 3aJEKH MArHUTHBIX Py, (OTOCHEMKA 3EMHOM
MIOBEPXHOCTH, TPEJ/ICKA3aHUE 3eMIICTPSCCHHIA.

Texnonoeus: NTWHWUU DIIEKTpOIEpeAad, TEHEPATOP MEPEMEHHOTO TOKa, JJICKTPOJIBUTATEID,
WHIYKITMOHHAS TIeub, pajap, pajuonpuéMHUK, TENeBU30p, aHTeHHa, Ttenedon, CBY-meus,

IIPOEKIIMOHHBIN arapar, BOJIOKOHHAs OIITHKA, COJIHEUHast OaTapesi.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mnpeamera «Du3uKa» Ha ypOBHE cpeAHero oOIero obpazoBaHus
(0a30BBbIi1 YPOBEHD) JOMKHO 00ECTIEUUTh AOCTIXKEHHE CIeTYIONIMX JUYHOCTHBIX, METalpeIMETHBIX
U IIPEIMETHBIX 00pa30BaTENbHBIX PE3YIBTATOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE ~ PE3Yy/NbTaTBl  OCBOEHUS  OCHOBHOM  0Opa3oBaTeabHONW  [IPOrpaMMbl
obywatomumucs (Ha ocHoe wu3MmMenénuoro B 2022 r. ®I'OC) orpaxarOT TOTOBHOCTH M
CHOCOOHOCTE  O00yYarOIIMXCSl PYKOBOJACTBOBATHECSA C(HOPMHUPOBAHHON BHYTpPCHHEH MNO3MLKCH
JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMH, II03UTUBHBIX BHYTPEHHHUX YOEXJICHUH,
COOTBETCTBYIOIIMX  TPAJUIMOHHBIM  IICHHOCTSM  POCCHHMCKOTO  OOIIECTBAa, pacIIMpeHUE
JKU3HEHHOT'O OIbITA U OIBITA JIEATEIBHOCTH B IIPOIECCE pealU3allMd OCHOBHBIX HAallpaBJICHUM
BOCIIMTATEIbHON JICSTEIILHOCTH.
B uacmu mpy006020 60cnumanus:
— MHTEpEC K pa3inyHbIM cdepam mpodecCHOHaANBHOM IeATETFHOCTH, B TOM YUCIIE CBSI3aHHBIM C
$U3MKOM W TEXHHWKOH, yMEHHE COBEPINATh OCO3HAHHBIA BBIOOp Oyaymel mnpodeccuu u
peayIn30BbIBATH COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;
— TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa3OBaHHWIO B 00jacTh (U3MKK HA
IMPOTSKCHUY BCEH XKU3HU.
B wacmu sxono2u1ecko20 60CRUMAHUA:
—  c(OpMHPOBAHHOCTH DKOJIOTMYECKOW KYJIbTYpbl, OCO3HAaHME [JIOOAJILHOIO XapakTepa
AKOJIOTMUYECKUX MPoOiem;
— IJIAHUPOBAHUE U OCYIIECCTBICHUEC JICUCTBUI B OKPY’KAIONIEH CpEJe HAa OCHOBE 3HAHUS IIENEH
YCTOMYMBOTO Pa3BUTHUS YEJTOBEUECTBA;
— pacuIupeHHe OMbITa JEATEIBHOCTH DKOJOTHYECKOW HANpaBICHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHui No usmke.
B wacmu npunamus yeHHOCMU HAYYHO20 NO3HAHUSA!
— c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
buznUecKoi HayKu;
— OCO3HAHME IIEHHOCTH HAy4YHOH JEATEIbHOCTH, MOTOBHOCTH B MpPOIECCE H3YHECHUs (DU3UKHU
OCYIIECTBJIATH MPOEKTHYIO U UCCIIET0BATENBCKYIO JIEATENBHOCTh UH/IMBUYaIbHO U B IPYTIIIE.
JInuHoCTHBIE pe3ynbTaThl, OOECHEYMBAIOIIME aAANTallMI0 OOYYAIOUIETOCS K M3MEHSIOIMMCS
YCIIOBHSIM COIIMATBHOW Y IPUPOJHOU CPEbL:
— CMocOOHOCTh JIEMCTBOBAaTH B YCJIOBHAX HEOMPEAEIEHHOCTH, TOBBIIIATh YpPOBEHb CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO JEATEIbHOCTh, B TOM HHCIIE YMEHUE YUUTHCS Yy APYTHUX
JOJIEH, 0CO3HAaBaTh B COBMECTHOW /EATEIbHOCTH HOBBIE 3HAHMSI, HaBBIKM M KOMIIETCHI[UH U3
OTIbITA IPYTHX;
- HaBBIK BBISBJICHUS U CBA3BIBaHUS 00pa30B, CMOCOOHOCTHh (POPMUPOBAHMS HOBBIX 3HAHWUH, B TOM
YHCJIe CIOCOOHOCTh (OPMYIMPOBATH WJEH, TOHSATHS, TUIOTE3bl 00 OOBEKTAX M ABJICHUSAX, B TOM
YHCJIC paHEe HE M3BECTHBIX, OCO3HABAThH Je(UIUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH,

[IJIAHUPOBATH CBOE PAa3BUTHUC;



— YMEHHE pAaCHO3HAaBaTh KOHKPETHBlE MpHMEpbl MOHATUSA [0 XapaKTepPHBIM INPU3HAKaM,
BBINOJIHATE ONEPALUU B COOTBETCTBUHU € ONPENEICHUEM U NPOCTEHIIMMHU CBOMCTBAMH IMOHSATHS,
KOHKPETU3UPOBaTh MOHATHE NMPUMEpPaMH, UCIOIb30BATh MOHATHE U €r0 CBOMCTBA MPH PEIIeHUU
3a7a4 (nanee — ONepUpoOBaTh MOHATUAMHU), 4 TAKXKE ONEPUPOBATh TEPMHUHAMH U NPEICTABIECHUSIMU
B 00JIaCTH KOHUENLHUN YCTOWYMBOIO Pa3BUTHUS;

— YMEHHE aHATM3UPOBaTh U BBIABIATH B3aUMOCBA3H IPUPOABI, OOLIECTBA M 9KOHOMUKHY;

— YMEHHE OLICHUBATh CBOM JIEHCTBHA C YUETOM BIMSHHSA Ha OKPYKAIOLIYIO CPENy, TOCTHKEHHN
Lesied U MPEeO0IEHHUs BBI30BOB, BO3MOXHBIX INI00ANBHBIX MOCIEACTBHH;

— CHocoOHOCTh OOYYAIOUIMXCS OCO3HABATH CTPECCOBYIO CHUTYaLHIO, OLICHUBATH MPOMCXOAIINE
WU3MCHECHHS U UX ITOCIICACTBUS;

— BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK BbI30B, TPEOYIOLIUI KOHTpMED;

— OLICHUBATH CUTYALMIO CTPECCa, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U ACHCTBHS;

— ($OopMyIHpOBAaTh U OICHWBATH PUCKH M IOCICACTBUSA, (POPMHPOBATH OIBIT, YMETh HAXOAUTH
[IO3UTHUBHOE B IIPOU3OLIEIIIEN CUTYaLUH;

— OBITH TOTOBEIM JICHCTBOBATH B OTCYTCTBUE FapaHTHH ycIiexa.

[Mpumenurensao k ®I'OC 2012 r. MoxkHO roBopuTh O cBs3M 3ajgaHuil EI'D ¢ jnocrmxeHnem
JIMYHOCTHBIX PE3y/IbTaTOB OCBOCHHS OCHOBHOW 0Opa30oBaTENIbHOM MPOrpaMMBbl CPEHETO OOLIETOo
00pa3oBaHMs, OTPAXKAIOLUIUX TOTOBHOCTh M CIIOCOOHOCTH OOYHAIONIIMXCS K CaMOPa3BUTHIO U
JUYHOCTHOMY CaMOONIPCACICHUIO, CHOPMUPOBAHHOCTh WX MOTHBAlMM K OOYYCHHIO W
[[eJICHAIIPaBJIICHHON  1103HABATEIBHON  JICATEIIBHOCTH, CHUCTEMBl 3HAYUMBIX COIUAIBHBIX W
MEXJIMYHOCTHBIX OTHOIIICHUH, [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,

OTPAXaIOIIMX JIMYHOCTHBIE M TPaXJAHCKUE ITO3UIIMM B JIEATEIBHOCTH, AHTUKOPPYIIIMOHHOE
MHUPOBO33PEHUE, IPABOCO3HAHME, D3KOJOTHYECKYI0 KYIbTYPY, CIIOCOOHOCTH CTaBUTh ILEIH H
CTPOUTHh IKU3HCHHBIC IUIAHBI, CIOCOOHOCTH K OCO3HAHUIO POCCHUCKON  IpakJIaHCKOM
UJICHTUYHOCTHY B MOJUKYJIBTYPHOM COIMYME, B TOM YHCIIE

«4) chopMHUPOBAaHHOCTHL MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JAUAJIOTE KYJIbTYp, a TaKXkKe pasInyHbIX GopM
OOIIIECTBEHHOIO CO3HAHMSI, OCO3HAHUE CBOET0 MECTA B MOJIUKYILTYPHOM MUPE;

5) cpOopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHS W CAMOBOCHMTAHMUS B COOTBETCTBUU C
o0l1eYeIOBEYECKUMH  TICHHOCTSIMU M HJACajJaMH TPa)JaHCKOro oOIIecTBa; T'OTOBHOCTh W
CIIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUECKON M OTBETCTBEHHOM /€ATEILHOCTH;

9) camooOpa3oBaHMIO, Ha NPOTSHKEHUH BCEH JKU3HU; CO3HATENbHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCIEHTHOM MPOodeCCHOHANBHOM W OOIICCTBEHHOW JCATCIHLHOCTH,
<...”

11) npuHsTHE U peanu3aluio IEHHOCTEN 3/10pOBOro U 0e30macHOro odpasa KHM3HH, NOTPEOHOCTH
B buznueckom CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-03/TOPOBUTENHHOM
JICSITCTLHOCTRIO, HETPUSTHC BPCAHBIX NPUBBIUCK: KypEHMs, YMOTpPEeOICHUS  alKoTOI,
HapKOTHKOB;

12) OepexHOE, OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOIIEHUME K  (U3HUECKOMY H
MICUXOJIOTHYECKOMY 3/I0POBBIO, KaKk COOCTBEHHOMY, TaK M JIPYrUX JIOACH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIIb;

13) oco3HaHHBI BBIOOP Oymymied TPoPecCHd W BO3MOKHOCTCH peann3alud COOCTBEHHBIX
’KM3HEHHBIX TUIAHOB; OTHOIIEHHUE K MPOodhecCHOHATbHOM 1eATEeIbHOCTH KaK BO3MOKHOCTH yHacTHsI

B PCHICHUH JINYHBIX, O6HI€CTBCHHLIX, roCcyaapCTBCHHEIX, O6HICHaI_[I/IOHaJ'IBHBIX HpO6J’I€M;



14) chopMUPOBAHHOCTh JKOJIOTMYECKOTO MBILIUICHHSA, IIOHMMAaHWA BIUSHHUS COLMANbHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOTHON U COLIMATBLHOM
Cpellbl; MPUOOPETEHUE OMBITa 3KOJIOTO-HAMPABICHHOH NeATENbHOCTI.

METAINIPEIMETHBIE PE3YJ/IbTATbBI

[To3HaBaTe/IbHbIC YHUBEPCAJIbHBbIE YUeOHbIE JeiiCTBUS
basoBble Jiornueckue 1eMCTBUA:

CaMOCTOSITENIEHO  (POPMYIMPOBAaTh M AKTYAIM3UPOBATH TPoOIeMy, paccMaTpuBaTh €6
BCECTOPOHHE;

OTIPEECTATD LEIU ACITCIBHOCTH, 3a/1aBaTh [MAPAMETPhI U KPUTCPUU UX JTOCTUKCHUS;

BEISBIISTH 3aKOHOMEPHOCTH M POTHBOPCUHS B PACCMATPUBACMBIX (PM3NYCCKUX SIBIICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a MUMEIONIUXCS MAaTEPUATBHBIX U
HEMaTECPUAIILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCIHHOCTH, OIICHUBATH COOTBETCTBUC PE3YJILTATOB IICIISIM,
OIICHUBATH PUCKH ITOCIICICTBUH JCSITCIILHOCTH;

KOOPJUHUPOBATH M BBINOJIHATL PabOTy B YCIOBHSX PEAIbHOTO, BHUPTYAILHOTO W
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATH KPEATUBHOC MBITIUICHHUE MPU PECIIICHUH KU3HEHHBIX TPOOIIEM.

basoBble ucciienoBaTeJbCKHe JeHCTBUA:

BJIQJICTh HAYYHOW TCPMHUHOJIOTHCH, KIIOYECBBIMU MOHATHIMU WU METOJamMH  (pu3ndecKoun
HAYKH;

BJIJICTh HaBBIKAMU YYCOHO-MCCIICIOBATEILCKOM M TPOCKTHON JICATCIBHOCTH B 00JlacTH
(¢bu3UKY, CTOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITCIBHOMY TMOMCKY METOJOB PCIICHUS 3a/1ad
(U3UYECKOTO CONCP KaHusl, TPUMEHEHUIO PA3IMYHBIX MECTOIOB TIO3HAHUS;

BIIAJICTh BUJIAMU JICATCIBHOCTH TIO TOJIYYCHHUIO HOBOTO 3HAHHS, €T0 WHTCPIPCTAIINH,
peoOpPa30BaAHUIO U MPUMCHEHUIO B PA3MMYHBIX YUCOHBIX CHUTYaIMsIX, B TOM YHCJC MPHU CO3/TaHUH
y4e¢OHBIX POCKTOB B 001acT (PU3KKH;

BBISIBJIATh MTPUUUHHO-CIICJCTBEHHBIC CBSI3M W aKTyaIM3UPOBATh 3a71a4y, BBIJIBUTATh THIIOTE3Y
e pelleHUsl, HaXOIUTh apTYMEHTBI IS IOKa3aTEIbCTBA CBOMX YTBEPK/ICHUM, 3a/1aBaTh TapamMeTpPhl
¥ KPUTCPUH PCIIICHNUS,

aHAJTM3UPOBATH TOJYUYCHHBIC B XOJIC PEHICHUS 3a7a4d PE3yJbTaThl, KPUTUYCCKH OIICHUBATH
WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MCHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTHh M (POPMYTHUPOBATH COOCTBECHHBIC 3a/1adud B 0OpPA30BATCIbHON JICATCILHOCTH, B TOM
YHCJIie TP U3YYEHUH (DU3UKY;

JIaBaTh OICHKY HOBBIM CUTYAIlHsIM, OIICHUBATh MPUOOPCTEHHBIN OMBIT,

YMETh ICPCHOCHUTH 3HAHUS 110 (PU3UKE B MPAKTHUCCKYIO 001aCTh XXU3HEICATCILHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX TIPESIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, TPEIJIaraTh OPUTUHAIBHBIC TTOAXO/IBI U PEIICHUS;

CTaBHTh HpO6J’IeMBI " 3aJia4yu, JOMYyCKAIINEC aJIbTCPHATUBHBIC PCIIICHUA.



PatGora ¢ undopmanmneii:

BJIAJICTh HABBIKAMH IIOJIyYeHUS WHGPOpMaNUd (U3HIECKOTO COMEPKAHHUS W3 HCTOYHUKOB
pasHBIX THIIOB, CaMOCTOATENBHO OCYIIECTBIATH IOUCK, AaHAIW3, CHCTEMATH3AlUI U
UHTEPIpETANNI0 HHPOPMALIUU Pa3IMYHBIX BUIOB U ()OPM MPENCTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(GOPMAIIHH;

UCTIONB30BaTh CPEACTBA MH(POPMAIMOHHBIX H KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PElIeHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHH3allMOHHBIX 3aJad C COOJIOACHHEM TpeOOBaHUM
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepesKeHUs, MPABOBBIX H AITHYECKHUX
HOPM, HOPM HH(POPMAITMOHHOM 0€30aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYCCKOTO COICPKAHMS B PA3IMYHBIX (popMarax ¢ yu€ToM Ha3HAYCHUS
uHpOpMALIMM H IEJICBOM AyJUTOPHH, BBIOMpas ONTUMAIBHYIO (OpMYy TPEACTABICHHUS U
BU3YaIIU3aIUH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE YUeOHbIe 1efiCTBUA:

OCYIIECTBJIATH OOIICHUE HA ypoKaxX (PU3MKU U BO BHEYPOUHOM JIEATEINHHOCTH;

pacrio3HaBaTh MPEIOCHUTKY KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(INKTHI;

Pa3BEPHYTO M JIOTHYHO U3J1ararh CBOK TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

[IOHMMATh U UCIOJIb30BaTh IIPEUMYIIECTBA KOMAH/IHON U MHMBUYaJIbHON paboThI;

BbIOMpaTh TEMAaTHKY W METO/Ibl COBMECTHBIX JICHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0T0 YICHA KOJUICKTUBA,

IIPUHUMATH [IEJIH COBMECTHOM JEATENBHOCTH, OPraHMU30BbIBATh U KOOPJAMHUPOBATH JACUCTBUSA
10 €€ JOCTHMIKCHUIO: COCTABJIATh IUIAH JICUCTBUHM, pacupeleNsaTbh poiad ¢ Y4ETOM MHEHHU
Y4aCTHUKOB, 00CYX/aTh pe3yJIbTaThl COBMECTHON padOThI;

OIICHMBATh Ka4eCTBO CBOEI'0 BKJIa/la M KaX/I0I'0 Y4acTHHKA KOMaH bl B OOIMHA pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/JlaraTh HOBBIC MPOCKTHI, OIICHWBATh WJEH C MO3UIUN HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETMUECKOE MOBEACHNUE B PA3JIMYHBIX CUTYAllUsAX, IPOSIBIIATh

TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHBIE yHUBEpPCAIbHbIE yUeOHbIe 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENILHO OCYIIIECTBIIATh TO3HABATEIBHYIO JACATEILHOCTh B 005acTH (U3MKM H
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENILHO COCTAaBJIATh IIJIaH PEHICHMsS pPacdETHBIX M KAdeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUST  MpakTUdeckod padoThl ¢  yu€TOM HMEIOIIUXCS  PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U MPEAMOYTCHHM;
JIaBaTh OICHKY HOBBIM CUTYaIIUsIM;
pacitmpsTh paMKU y4eOHOTO NPEAMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUIN;
JIenaTh OCO3HAHHBIM BBHIOOpP, aprYMCHTHPOBATH €ro, Oparth Ha ce0s OTBETCTBCHHOCTH 3a
pEllIeHuE;
OIICHUBATH MPUOOPCTEHHBIH OTIBIT;
cnocoOCcTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYUIMU B 001acTH (PU3UKH, TOCTOSHHO

MOBKINIATH CBOM 00Pa30BATEIBHBIN U KYJIbTYPHBIH YPOBCHb.



CaMOKOHTPOJIb, IMOLIMOHAILHBIH HHTEJLICKT:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB LIETIM;

BJI4JI€Th HAaBbIKAMM [103HABAaTEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUH U
MBICIIUTENBHBIX IPOLIECCOB, X PE3YIbTATOB U OCHOBAHUH;

UCIOJb30BaTh MPUEMBI pe(IeKCUU 1Tl OLIEHKH CUTYalllH, BEIOOpa BEPHOTO PEILIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELLEHHS IO UX CHU)KEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MIPH aHAJIU3€E Pe3yNbTaTOB AEATENbHOCTH;

IpUHUMATh ceOs, TOHNMAst CBOM HEAOCTATKU U TOCTOMHCTBA,;

[IPUHUMATH MOTHUBBI M apIYMEHTBI APYIUX IIPH aHAIM3E PE3YJIbTaTOB AEATEIbHOCTH;

[PU3HABATEH CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce HOCTHKEHAS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI IO (H3HKE JUIS
YPOBHSI CpeAHEro oOmero o0pa3oBaHus y OOYHYaIOMIMXCS COBEPILCHCTBYCTCS 3MOLMOHAIBHBINA
MHTEIUICKT, IPEAONAralonui c()OpMIUPOBAHHOCTE:

CaMOCO3HaHUsl, BKJIIOYAIOUIETO CIIOCOOHOCTH IOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BUJICTH HAITPABJICHUS PA3BUTHS COOCTBEHHON SMOIMOHAILHOU Cephl, OBITH YBEPECHHBIM B cebe;

CaMOpETyJIMPOBaHMS, BKIFOYAIONIEI'O CAMOKOHTPOJb, YMEHUE IPUHUMATH OTBETCTBEHHOCTH
3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTH AJallTUPOBATHhCS K 3MOIMOHAIBHBIM U3MEHEHUSIM U IIPOSIBIISITD
rMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE!l MOTHBAIlMM, BKJIIOYAIOUIEH CTPEMIICHHE K JIOCTHXKEHHIO WEIH U YCIIEXY,
OIITUMM3M, HHUIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/Isl U3 CBOUX BO3MOYHOCTEH;

SMIATHM, BKJIIOYAIONIEH CIIOCOOHOCTH [IOHUMATh 3MOLMOHAIBLHOE COCTOSHUE JPYTHX,
YUUTBIBATh €0 1IPU OCYIIECTBICHUH OOIIEHUS], CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKIIIOYAIOUIMX CIOCOOHOCTH BBICTpauBaTh OTHOHIEHMS C JPYTMMU
JOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

MMPEAMETHBIE PE3YJIBTATHI

K koHiy oOydenuss B 10 kjacce mpeIMETHbIE pe3ysibTaThl Ha 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh cPOPMUPOBAHHOCTh Yy OOYHaAIONUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHHBI MHpa, B Pa3BUTHM COBPEMECHHOM TEXHHKHM W TEXHOJOTHH, B MPAKTUYECCKOU
JNIEITCITLHOCTH JIIO/CH

YUUTBIBaTh TPAHMIIBI IPUMEHEHUS M3YYEHHBIX (PU3MYECKUX MOJENCH: MaTepraibHas TOuYKa,
UHEpIIMaJabHas cucTemMa oTcdETa, abCOJMIOTHO TBEPJIOE TENO, WACAIbHBIM ra3, MOJEIN CTPOCHUS
ra3oB, JKUJIKOCTEH M TBEPIBIX TEN, TOUEHHBIH DJIEKTPUUECKUM 3aps] Npu pelleHUU (PU3NUECKUX
3aj1ad4;

pacrio3HaBaTh (U3MUECKUE SBIEHUS (IIPOIECCH) U OOBACHATH HMX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYIIPHO-KMHETUYECKOM TEOpUM CTPOCHMS BEIIECTBA W DIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE NMPSMOJINHENHOE IBUKEHUE, CBOOOTHOE MaZICHUE TEM, IBUKEHUE
M0 OKPYXHOCTH, WHEPIUsA, B3aUMOACUCTBUC Tei, Auddy3usi, OPOYHOBCKOC JIBIKCHUE, CTPOCHUE
KHUJIKOCTEH W TBEPABIX TeJ, U3MEHEHHE O0BhEMa Te MpPHU HAarpEeBaHMM (OXJa)KJICHUH), TEIJIOBOE
paBHOBECHE, HCMAPECHHE, KOHACHCAIMSA, IUIABICHUE, KPUCTAUIM3AllNs, KUIICHHE, BJIAXKHOCTh
BO3/1yXd, MOBBIIICHUE JABJICHHS ra3a MPH €ro HATPEBAaHUHU B 3AKPBITOM COCYJE, CBA3b MEKAY
rapamMeTpaMu COCTOSHHUS Ta3a B U30TIPOIECCax, dJICKTPU3AIUS TEN, B3aUMOJACHCTBUE 3aps/IOB;



OIUCHIBATH MEXAHUUYECKOE JABIKEHME, UCTIONb3Ys (PH3UUECKHEe BEIMYMHBL: KOOPANHATA, MYTh,
IepEeMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMITYJIbC Telld, KHHETHYECKas DHEPrus,
NOTEHIMATbHAS JHEPrHs, MexaHWueckas paboTa, MeXaHM4YecKas MOIIHOCTh, INpPU ONUCAHWUU
NPaBUIBHO TPAKTOBATh (GU3HUECKUH CMBICT HCTIONB3YEMBIX BEIHYUH, UX 0003HAUYEHHs U €JUHHLIBI,
HaXOAUTh (POPMYIIbl, CBA3BIBAOILKUE JaHHYIO (PU3NUYECKYIO BEIMYHHY € APYTHMU BETHUYHMHAMH;

ONKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA T€l W TEIUIOBBIE SBIEHUS, WCIOJIB3YS
¢bu3udeckue BENUYMHBL: [JaBJI€HUE Tra3a, TeMIepaTypa, CpeAHAsd KHHETHYECKas DJHeprus
XaO0THYECKOTO JIBMJKEHHS MOJIEKYN, CPEIHEKBaApaTU4HAas CKOPOCTH MOJEKYJd, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, pabora raza, Ko3()(UIHCHT NOIE3HOrO ACHCTBHS TEIIOBOTO
JBUTATEIIS; IPY ONMCAaHUW NPABMIIBHO TPAKTOBATH (PH3UUCCKUI CMBICI MCIIOIb3YCMbIX BEIMYHH, UX
0003HauCHHUs M CAMHUILI, HAXOAUTH (POPMYIIBI, CBS3BIBAIOLINE JAHHYIO (PU3NYCCKYIO BEIHYHHY C
JpYI'MMH BEJIUYMHAM;

OIMCHIBATh H3YYCHHBIE 3JICKTPUUECKHE CBONCTBA BEILIECTBA U 3JICKTPUUECKUE SIBICHUSA
(mporeccrl), HMCIONB3Ys (PU3MUYCCKUE BEIMYMHBL: 3ICKTPUYCCKUN 3apsia, SICKTPUUYCCKOE IOIIe,
HANPSDKEHHOCTD 1104151, IOTEHIIMAJI, Pa3HOCTh IIOTEHIINAIOB; IIPU OIMCAHUU IIPABUILHO TPAKTOBATh
($U3UUECKNH CMBICIT MCTIONB3YEMBIX BEIMYMH, X 0003HAYCHUS M CIMHMIILI, YKA3bIBATh (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NUCCKYIO BEIIMUMHY C APYTUMH BETHIMHAMU;

AHAIM3UPOBATh (PU3MUECKHUE IIPOLECCHl M SBICHUS, HCIOJB3YS (QUINUECKUE 3aKOHBI H
NPUHIMIBL: 3aK0H BcemupHoro tsaroreHus, I, II m III 3axkonel HprOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPruM, 3aKOH COXPAHEHMSI MMIIYJIbCa, IPUHILMII CYIEPIO3UIIMU CUJI, TIPUHIIUI
PAaBHOIIPaBUs HMHEPIUAIBHBIX CHCTEM OTCYETA, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMS
BEII[ECTBA, TA30BbIC 3AKOHBI, CBSI3b CPE/IHEH KUHETHYECKON DHEPIUU TEIIOBOT'O JABUKEHUS MOJICKYII
¢ abcommoTHON TemIlepaTypoi, IEPBbI 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPAHEHMUSI DJIEKTPHUUECKOTO
3apsja, 3akoH KysoHa, 1IpM 3TOM pasiuyarh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro
MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUSI (IpaHuUIlbl, 00JaCcTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NPUHIIMIBI JICHCTBUS MAIllMH, IPUOOPOB M TEXHUYECKMX YCTPOMNCTB;
pa3iauyaTh yCIOBHS UX OE€30MaCHOTO MCTIONB30BaHMS B MOBCEAHEBHOM KU3HU;

BBIMIOJHATh OSKCIIEPUMEHTHI [0 UCCIEJOBAHUIO (PHU3MYECKHUX SBIEHUH W TPOIIECCOB C
HCIIOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX M3MEPEHHH, MpHU 3TOM (HOpMYyJIHUpoBaTh MpodieMy/3aaady
U TUINOTe3y y4eOHOro 3KCIepUMEHTa, coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTrO0 000pyHA0BaHUS,
MIPOBOIUTH ONBIT M POPMYITUPOBATEH BHIBO/IBL;

OCYIIECTBJIATH MPSAMBIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BETMYMH, IPU ATOM BBHIOMPATH
ONTUMAJILHBIA CIOCOO M3MEpPEHUS M HCIOJIb30BAaTh M3BECTHBIE METO/Ibl OIIEHKH MOrpeurHocTel
U3MEPEHHI;

HCCJIE/IOBATh 3aBUCHMOCTH MEXAY (PU3NUECKMMM BEIUYMHAMHU C UCIIOJIB30BAHUEM IPAMBIX
U3MEPEHUH, MpHU HSTOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHUpPOBATH pe3yJabTaThl IOJYYEHHON
3aBUCHUMOCTH (PU3MYECKUX BEJUYMH B BUJE TaONUIl U TpadUKOB, AEJaTh BBIBOJBI MO PE3yIbTaTaM
VCCIIEIOBAHMS;

coOnrofaTh MpaBwiia 0Oe30MacHOro TpyAa NpHU MPOBEJACHUM HCCIIEIOBAaHUN B pamKax
yueOHOro  JKCIepHUMEHTa, Y4eOHO-MCCIE0BATEIbCKOM M NMPOEKTHOW  JEATENBHOCTH  C
HCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPONUCTB U 1Ja00OpaTOpHOro 000PY/I0BaHNS;

peaTth pacuy€THBIE 337a41 C IBHO 33JlaHHOW (U3NYECKON MOJIENbIO, HCIOB3YS (prU3ndecKue
3aKOHbI M TPHUHIIMIIBI, HA OCHOBE aHaju3a YCJOBMs 3a/Jaddl BBHIOMpPATh (UIHUECKYIO MOJENb,



BBIJIENATE (PU3HUYECKHE BEIMYUHB U (OpMYJBl, HEOOXOAUMBIE A1 €€ pelleHUs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEAIBHOCTH IMOYYEHHOT'O 3HAUE€HUS (PU3NUECKON BEMUYMHBI;

pelaTe KAa4deCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKH HEIMPOTHBOPEUYUBYIO LEMOYKY
paccyKIeHHH ¢ ONOPOM Ha H3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABJICHUS;

UCIONb30BaTh NPU PELIEHUH YYeOHBIX 3a]1au COBPEMEHHBIE MH()OPMALMOHHBIE TEXHOIOTHH
JUIl TIOMCKa, CTPYKTYpUPOBaHMs, HHTEPIPETalMH W IMPEICTaBIeHHUs Y4eOHOM Hu HaydHo-
HONYAsAPHON MH(OPMaUK, NOJYYEeHHOH M3 pa3iUYHBIX UCTOYHHMKOB, KPUTHYECKH aHAIU3HPOBAThH
NOJy4aeMyro HH(OpMaLuio;

[PUBOAWUTE TPHUMEPHI BKJIAJa POCCHMCKHX M 3apyOCKHBIX YUYCHBIX-(DU3MKOB B pPa3BHTHE
HAYKH, OOBSICHECHHUE TIPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOIOTHIA;

UCTIONB30BATH TEOPETHUCCKUE 3HAHUS 10 (PU3HMKE B MOBCCIHEBHON XM3HU JIJIS 00CCIICUCHUS
6e30macHOCTH NpU OOpaIIeHUU ¢ IPHOOpPaMM U TEXHUYCCKHMH YCTPOMCTBAMH, [UIA COXPAHCHHS
3/10pOBbsl U COONIOAEHUSI HOPM 3KOJIOIMUYECKOT'0 TIOBEIEHHS B OKPY>KatOLLEel cpele;

paboTaTh B TpyNne C BHIMOJIHEHUEM PA3MHUYHBIX COLMAIBHBIX POJICH, MIaHUpPOBaTh padoTy
IpyNIbl, pPalMOHAIBHO paclpeacisaTh 00s3aHHOCTH U [UIAHUPOBATh  JICSTEILHOCTH B
HECTaHJIAPTHBIX CHUTYalUsX, a/IeKBaTHO OIICHUBATh BKJIAJ| KAXKJOIO0 M3 YYaCTHUKOB [PYIIBI B
peleHue paccMaTpuBaeMon IpoOIIEMBI.

K xoHuy oOyuenust B 11 kjacce npe/MeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb cOPMUPOBAHHOCTH Yy OOYUAOIMXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha TPUMEpax poib U MecTO (HU3UKH B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTHHBl MHpA, B Pa3BUTHM COBPEMCHHOW TEXHHMKHM W TEXHOJOTHH, B IPAKTUYECKOU
JIESITEILHOCTH JIIO/ICH, IEITOCTHOCTD U €IMHCTBO (PM3NICCKON KapTHHBI MUPA;

YUUTBHIBaTh I'PAHUIBI [PUMEHEHMS] H3YYEHHBIX (U3MYECKMX MOJEJIeH: TOYEUHBIH
DIIEKTPUYECKUH 3aps/l, Jy4 CBETa, TOUEUHBIH UCTOYHHK CBETA, s/IEpHAsl MOJIENb aToMa, HYKJIOHHAs
MO/ aTOMHOTO sJipa NP pelIeHUH (PU3NIECKUX 3a/1a4;

pacro3HaBath (PU3UYCCKUC SBIACHUS (MPOIECCCHI) U OOBACHATH WX HA OCHOBC 3aKOHOB
ANIEKTPO/IMHAMUKY M KBAaHTOBOW (M3UKU: DJIEKTPUUECKAsl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOEC,
XUMHMYECKOE, MarHUTHOE JIEHCTBUSA TOKA, B3aUMOJICHCTBME MarHUTOB, SJEKTPOMAarHUTHAS
UHJAYKIIUS, JEHCTBUE MAarHUTHOTO IIOJIS HA NPOBOJAHMK C TOKOM M JIBHXKYIIMICS 3apsfi,
ANIEKTPOMAarHuTHbIE KOJeOaHUsd U BOJHBI, NPSIMOIMHEHHOE PAacpoOCTpaHEHHE CBETa, OTPAKEHME,
npejgomiicHue, UHTephepeHnus, audpakius W IOJASpH3alUsl CBETa, JUCIEPCHsl CBETA,
dotodnekrpuueckuii dpdext (hoTodrddekT), cBeTOBOEC NaBICHUE, BOZHUKHOBCHHUE JTUHCHYATOTO
CIIEKTpa aroma BOJIOPO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs PalnOaKTUBHOCTD;

OMKCHIBaTh M3YyUYEHHBIE CBOMCTBA BEIIECTBA (ANEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYI0 MPOBOAMMOCTh PA3IMYHBIX CPEA) W AJIEKTPOMArHWUTHBIC SIBICHUA (MPOIIECCHI),
UCTIONB3YSl  (U3MYUECKUE BEIWYMHBL: JJIEKTPUYECKUI 3apsaf, cujga ToKa, DSICKTPHYECKOe
HANpPSUKEHUE, DIIEKTPUYECKOE COTPOTHBICHNE, PA3HOCTh MOTEHIIMATIOB, JCKTPOJBUXKYIIas CHUIa,
paboTa Toka, MHAYKIIMS MarHUTHOTO MOjs, cuia Awmrepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTyIIKY, SHEPTHs 3JEKTPUUECKOTO W MArHUTHOTO TMoJjied, Mepuosl W vacTtoTa KoseOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsiji U Cujia TOKa B IPOIECCE TapMOHUYECKUX AIIEKTPOMAarHUTHBIX
Kose0aHuil, (QOKyCHOE pacCTOSHHE W ONTHYECKAas CHJIa JIMH3bI, MPU OMUCAaHUM MPABUIHHO
TPakToBaTh (PM3NYECKUN CMBICT UCIIOJIB3YEMbIX BETMYMH, UX 0003HAUEHUS U €/TMHUIIb], YKa3bIBaTh

(GbopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PM3UUECKYIO BEIUUNHY C PYTHUMU BETUYMHAMU;



OIUCHIBATh U3YUEHHBIE KBAHTOBBIE SIBJICHUS U IPOLIECCHI, UCTIONB3Ys (DU3NYECKHE BETHYNHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPIUs M MMITYIbC (OTOHA,
NEPUOJ, TOJIypacnana, DHEPIUS CBSA3W ATOMHBIX SI€p, IPH ONHCAHUU IIPAaBUJIBHO TPAaKTOBATh
(bU3u4ecKnil CMBICT HCIIOJIB3YEMBIX BEIMUYMH, UX 0003HAYEHHs U €AMHUIIbI, YKa3bIBaTh (HPOPMYIIHI,
CBSI3BIBAIOILME JaHHYK (PU3MUECKYIO BEIUYHMHY C JAPYIMMH BEJIHYMHAMH, BBIYHCIATH 3HAYEHHE
(bU3U4ecKoil BETMUNHBL;

aHATU3UPOBaTh (U3UYECKHE IPOLECCHl W SABIEHMS, HCIONB3ysd (U3NUECKUEe 3aKOHBl U
IIPUHLHMIEL 3aK0H OMa, 3aKOHBI IIOCIEN0BATENBHOTO U IAPaUIEIbHOTO COSIUHEHNS IPOBOAHNUKOB,
3akoH JLxoymsi—JleHna, 3akOH  3JCKTPOMArHUTHOM  MHIAYKLUHH, 3aKOH IIPSMOJIMHEMHOIO
paclpoCTpaHEHUs] CBETA, 3aKOHbl OTPAXEHMSI CBETA, 3aKOHBI IIPEJIOMJICHUS CBETa, YpaBHEHHE
Onnmreina i Gorodddexra, 3aK0H COXpaHCHUs SHEPTHH, 3aKOH COXPAHCHUS UMITYIIbCA, 3aKOH
COXpaHEHMS IEKTPUUECKOTO 3apsilia, 3aKOH COXPaHEHHUsI MacCOBOI'0 YMca, 110CTyIaThl bopa, 3aKkoH
pPaIMOaKTUBHOTO pacmana, NpU 3TOM pa3lIM4aTh CIOBCCHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTEMaTHYECKOC BLIPAXKCHUE B YCIOBHSA (TPAHULBI, 00JIACTH) IPUMEHIMOCTH;

OIIpE/ICIIATh HallpaBJICHUE BEKTOPa MH/IYKIIMM MAarHUTHOI'O I10JISI IIPOBOJ/IHUKA C TOKOM, CHJIBI
Awmriepa u cwiibl JIopeHia;

CTPOUTH U OIIMCHIBATH N300paKEHUE, CO3/1aBaEMOE IUNIOCKHUM 3€pKajioM, TOHKOM JIMH30M;

BBIIIOJHATh DJKCIIEPUMEHTHI [10 UCCIICJOBAHUIO (U3UYECKHUX SBJIEHHH W IIPOIIECCOB C
UCTIOIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MECPEHHIA: TIPH dTOM (GOPMYIIMPOBATEH MPOOIIeMy/3a/1awy
U TUIoTe3y y4eOHOro 3KCIEepUMEHTa, coOMpaTh YCTaHOBKY W3 IPE/IOKEHHOI0 000pY/0BaHuSA,
IIPOBOJIUTH ONIBIT M GOPMYJIUPOBATH BHIBO/IBI;

OCYILIECTBIISATH MPSIMBIC ¥ KOCBEHHBIC U3MEPECHUS (PU3NUCCKUX BEIUYMH, TIPU YTOM BBIOUPATH
ONITUMAJIbHBIH CIIOCOO HM3MEpPEHHUS M HCIIOJIb30BAaTh M3BECTHBIE METO/Ibl OIIEHKU IIOrPEelIHOCTEN
U3MEPCHHI;

HCCJIE/IOBATh 3aBUCMMOCTH (DM3MUYECKHUX BEJIMYUH C MCIIOJB30BAHMEM MPSIMBIX HU3MEPECHUM:
IpU 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (DUKCHUpPOBATH PE3YJIbTAThl IOJYyYEHHOW 3aBHCHMOCTU
($u3UYECKNX BEIWYMH B BUJIE TaOIHUI] U IPpaUKOB, JIENaTh BBIBOJIBI 10 Pe3yibTaTaM HUCCIETOBAHMS;

coOntofath MpaBwiia O€30MacHOro TpyAa IpU IPOBEACHUM HCCIEJ0BaHUI B paMmKax
y4eOHOro  BKCIEpUMEHTa, Y4eOHO-MCCIE/OBATENbCKOM M NMPOEKTHONH  JACSTENBHOCTH  C
HCIIOJIb30BAaHNUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaO0OpaTOpHOTo 000PY/10BaHNS;

pemaTth pacuy€THbIC 337a41 C SIBHO 33/laHHONW (U3MYECKON MOJIENbI0, HCIOB3YS (pru3ndecKue
3aKOHbl M NIPHUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBMS 3a/ladd BBIOMpATh (PU3NUECKYIO MOJEIb,
BBIICTIATh (U3MYECKUE BENUYUHBI U (POpMysbl, HeoOXoaumele sl €€ pelieHus, MPOBOAUTH
pacuéThl U OIIEHUBATH PEAIbHOCTh MOIYYEHHOTO 3HAYEHNS (PU3NYECKOMN BETMUYNHEI,

pemaTh KAauyecTBEHHbIC 3a/1auM: BBICTpaMBaTh JIOTMUECKH HEMPOTHBOPEHMBYIO IIETIOYKY
PacCYXJICHUM ¢ OMOPOM Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (DU3UUCCKUC SBIICHUS,

HCIIOJIb30BATh MPU PEIIEHUM YUEOHBIX 33jlad COBPEMEHHbIE MHGOPMAIIMOHHBIE TEXHOIOTHH
JUIsl TIOMCKA, CTPYKTYpUPOBaHMs, HWHTEPIpPETAllMM M TIPEJICTABICHUS Y4UeOHOW M HaydyHO-
NOMYNSIPHON MHPOpMAIMK, MOTYYEHHON U3 Pa3NMYHbIX MCTOYHUKOB, KPUTHUECKHU aHAJIN3UPOBATh
MOJIy4aeMyr HH(POPMAIHIO;

OOBSCHSATh MPUHIUIBI ACHCTBUS MaIllWH, OPUOOPOB U TEXHUYECKUX YCTPOWCTB, paszauyvaTth
yCIIOBUS UX OE30MaCHOTO UCMOIB30BAHUS B TIOBCETHEBHOM JKU3HU;

IPUBOJIUTH TNPUMEPHI BKJIAJa POCCHUICKUX M 3apyOexkHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE

HayKH, B 00BACHEHUE MPOIECCOB OKPYXKAIOLIEr0 MUPa, B pa3BUTHE TEXHUKU M TEXHOJIOTH;



HCIIOJIb30BATh TEOPETUYECKUE 3HAHUS 1O (U3KKE B MOBCEIHEBHOM JKU3HU A1 oOecrevyeHus
0€30MacHOCTH MpH oOpalleHuH ¢ MpuOopaMu U TEXHUYECKUMH YCTPOHCTBaMH, /Ui COXpaHEHHs
3JIOpPOBBS U COONIOACHNS HOPM 3KOJIOTHUUYECKOTO MOBEACHHS B OKPY KaIoLel cpee;

paboTaTh B TpyIIe C BHIIOJHEHHEM PA3IMYHBIX COIUANBHBIX pOJIeH, MIaHUPOBaTh padboTy
IpYNNbl, pPAlMOHANIBHO paclpedeNsiTh O0sI3aHHOCTH W IUIAHUPOBaTh  JESITENBHOCTH B
HECTAaHJIAPTHBIX CHUTYalUsiX, aJeKBaTHO OLEHWBATh BKJIAJ KAXIOTO U3 YYACTHUKOB TPYIIHLI B
pellleHne paccMaTpuBaeMoOl POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HanmeHnoBaHHe pa3aeoB H TEM NPOTrPaMMBI

KosnuecTBo 9acoB

DeKTpoHHLIE (HU(POBLIE)

Bcecero | Kontponbusie | IlpakTuyeckue 00pa3oBaTeJbHbIE pecypehbl
padoThI patéoThI
Pazgen 1. DU3UKA U METO/JbI HAYYHOI'O IO3HAHHA
1.1 Du3nKa U METOJIbl HAYTHOTO TTO3HAHUS 2 bubanoreka I{OK https://m.edsoo.ru/7f41bf72
HToro no pazgeny 2
Pazmen 2. MEXAHUKA
2.1 Kunematuka 5 butmmoteka L{OK https:/m.edsoo.ru/7f41bf72
2.2 uHamuka ¥ bubmmoteka L{OK https:/m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHCHUS B MCXaHUKE 6 1 1 Bbubanoreka IIOK https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®N3UKA 1 TEPMOJIMHAMUMKA
3.1 OCHOBBI MONEKYISPHO-KMHETHIECKON TEOPHH 9 1 buGmuorexa LIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBHI TCPMOJAMHAMHKH 10 1 bubanoreka IIOK https://m.edsoo.ru/7f41bf72
3.3 ATPRISTERIC SOOI REMEORE, DAsuenis 5 butmmoteka L{OK https://m.edsoo.ru/7f41bf72
Tepex bl
Hroro mo paznery 24
Paznen 4. JJIEKTPOIJUHAMHNKA
4.1 DIeKTpocTaTHKa 10 1 1 bubanoreka IIOK https://m.edsoo.ru/7f41bf72
4.2 1;)‘:;&‘:”““’“‘ SERIPHACEHI THK. TONE B PHEIRHE 12 1 1 Bu6mmorexa LIOK https:/m.edsoo.ru/7f41bf72
Hroro mo paznemy 22,
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 4




11 KJIACC

No KonnvecTso yacos DieKTpoHHBIE (HU(POBLIE) 00pa3oBaTeILHBIE
HaumeHOBaHHE PA31€JI0B H TEM MPOTPAMMBI
n/n Bcero | Kontpoabnbie | IlpakTuyeckue pecypcesbl
padoThI paGoThI
Paznen 1. JJIEKTPOJUHAMHKA
1.1 MarsuTHOE 1oJ1e. DJIeKTpOMarHiTHasT HHIYKIIUS 11 1 3 ButGmuoreka LIOK https://m.edsoo.ru/7f41c97¢
Hroro mo pazneny 11
Paznen 2. KOJJEBAHMSA U BOJIHBI
2.1 MexaHnuecKHe U 3IeKTPOMarHUTHEIC KoJeOaHus 9 1 buGmuoreka LIOK https:/m.edsoo.ru/7f41c97¢
2.2 MexaHU1ecKHE U 3JEKTPOMAarHUTHEIC BOJIHBI 5 1 Bbubanoreka IIOK https://m.edsoo.ru/7f41¢97¢
2.3 Ornrrka 10 3 bubanoreka I{OK https://m.edsoo.ru/7f41c97¢
Hroro mo paznemy 24
Paznen 3. OCHOBBI CHEITMAJIBHOM TEOPHHA OTHOCHUTEJIBHOCTH
3.1 OCHOBBHI cIeIMAIEHON TEOPUHM OTHOCHTEIBHOCTH 4 1 bubanoreka IIOK https://m.edsoo.ru/7f41c¢97¢
Hroro mo paznemy 4
Paznen 4. KBAHTOBASI ®U3HUKA
4.1 NeMeHTEI KBAHTOBOH ONTHUKHA 6 bubanoreka IIOK https://m.edsoo.ru/7f41¢97¢
4.2 CtpoeHue aToMa 4 bub6anoreka IIOK https://m.edsoo.ru/7f41c97¢
4.3 AToMHoe sapo 5 bu6anoreka IIOK https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMHUH N ACTPODPU3UKHU
5.1 ‘ DJIeMEHTHI aCTPOHOMHH U acTPO(H3HKH 7 1 ‘ butGmumoreka LIOK https:/m.edsoo.ru/7f41c97¢
Hroro mo paznemy 7
Pazgen 6. OBOBITAIOIIEE HIOBTOPEHHUE
6.1 ‘ Obo61matolee MOBTOPEHME 4 ‘ bubanoreka I{OK https://m.edsoo.ru/7f41c97¢
Hroro mo paznery 4
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO HACOB I10 ITIPOTPAMME 68 4 7




IHOYPOYHOE IIJTAHUPOBAHHUE
10 KJIACC

Ne T (R, KosiniecTBo 4acos JlaTa DIeKTPOHHbIE HUPPOBbIE
/o % Bcero | Kontponbnbie | IlpakTudeckne | H3YUeHHs | 00pasoBaTe/bHbIE PECYpPChI
padoThI patoThI
®duzuka — Hayka o npupozae. Haydneie MeTonbl bubmmoTera LIOK
1 1
MTO3HAHWS OKPYXKAFOIIero MUpa https://m.edsoo.ru/ff0c32e2
P ¥
R e et o et il bt DR
Y " P e B 00 e https://m.edsoo.ru/ff0c33e6
JroaeH
i e e T e AR I Bistatimmsia K
A e s R ’ https://m.edsoo.ru/ff0c3508
YCKOpCHHE
4 PaBHOMepHOE pAMOTUHEHHOE TBHKECHHUE 1 PG T
p P i https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE IIPIMOIUMHENHOE JIBIKEHHE 1 Bubmzorexa IOK
e P https://m.edsoo.ru/ff0c372e
bu6bnmoreka IJOK
6 CobogHoe mafieHne. Y ckopeHne cBOGOTHOTO TTaIeHUS 1 s snedannaERASes
7 KpuBonuneiiHoe nuxkeHre. [[BIKeHIEe MaTepruaabHOK 1 bubmmoTeka [TOK
TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
g ITpuHuum otHOcuTenbHOCTH ["anunes. UHepupaibHbie 1 bubmorera [TOK
cuctemMsl otcuera. [lepsrrii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be§
Macca Tena. Cuna. [IpyHIMI cyTepHo3UIMK CHIL. bubmorera [TOK
9 o & 1
Bropoii 3akon HeloToHa jui MaTepHaTbHON TOUKH https://m.edsoo.ru/ff0c3be§
10 Tperuii 3akoH HeloToHa A1 MaTepHalIbHBIX TOUCK 1 Rt T
L a F https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTo TaroteHus. Cuiia TaxecTu. [leppas bubmmoreka [TOK
11 1
KOCMUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka IJOK
12 Cwuna ynpyroctu. 3akoH ['yka. Bec Tema 1 W e dsmon Bl 8
& . K LG
13 ccflliI aoiiiiﬁfma f%?iiﬁ:gyg ET:I:JI;I: B )II;I;II aKOCTI/I 1518 1 B [
P P A https://m.edsoo.ru/ff0c3{76
rase
14 IMoctynarensHOE U BpalaTeabHOE IBIKEHIE aOCOTFOTHO 1 bu6bnmoreka IJOK

TBEpaoro Teaa. MomeHT cribl. [lnedo cunsl. YcemoBus

https://m.edsoo.ru/ff0c41a6




PaBHOBCCHA TBépZ[OFO TCJIa

I/IMHy.TIBC MaTepHaﬂBHOﬁ TOYKH, CUCTEMBI MaTCpHUAJIbHBIX

bubnmoreka IJOK

15 Touek. IMIysibc cuibl. 3aKOH cCOXpaHeHUS UMITYJIbca.
Y P ¥ https://m.edsoo.ru/ff0c43d6
PeakTuBHOE TBIKCHHE
Pabota u MommHOCTh crabl. KHHeTHHIeCKad SHEepTHA
16 MaTepHanbHOK ToukH. TeopeMa 06 H3MeHeHHHp PuCi e T e
P = : P https://m.edsoo.ru/ff0c4502
KMHETHYeCKOI DHepIUn
IoTenmuansHas >Heprus. [loTeHIMaTbHAS SHEPTUSA
17 ] ;I nedopMu OBI;HHOfI n III/IHI)I HOTGHIIEI&J‘IBH&H e
FURYE PMYR PO . https://m.edsoo.ru/ff0c461a
DHeprus Teda BOIM3M MOBEPXHOCTH 3eMITN
IoTeHIMaIpHBIe U HEMOTSHIMATbHEIE CHIIBI. CBA3b
18 paboThl HEMOTEHIMATBHBIX CHJI ¢ U3BMEHEHUEM bubmmorera LTOK
MEeXaHWHEeCKOW YHEPTHH CUCTEMBI Tell. 3aKOH COXpaHeHUS https://m.edsoo.ru/ff0c478c
MeXaHWHIeCKOU DHePTHH
Jlaboparopras pabota «HccienoBarue cBI3M pabOTHI
19 CHUJTBI ¢ I3MEHEHHEM MEXaHWHIeCKOW DHEPIUH Tesla Ha
MIpUMepe PacTsHKEHUS PE3HHOBOTO KIYTa»
KonTponbHas pabota o teme «Kunematuka. J[mHaMyKa. bubmmoteka [TOK
20
3aKkoHBI COXpaHEeHNS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
71 OCHOBHBIC MOJI0XKCHUSA MOJICKYISPHO-KHHETUYCCKOM bubmmoteka 1IOK
Teopuu. bpoyHoBckoe nBikerue. Juddy3us https://m.edsoo.ru/ff0c4dc2
XapakTep ABMKEHUS U B3aNMOICHCTBHS HYacTHIT
22 BelllecTBa. MoJienn CTpOSHUS Ta30B, JKHUIKOCTEN 1
TBEPJBIX TET
23 Macca Moneky. KonuuectBo Bemiectra. [locTostHHAs
Agorajpo
24 TerutoBoe paBHOBecue. TemmnepaTrypa u e n3MepeHue.
IlIkana remnepatyp Heascus
bu6nmoreka IJOK
25 Hneansreiif raz B MKT. OcroBHOE ypaBHeHHe MKT ;
yp https://m.edsoo.ru/ff0c4fde
AOGconroTHas TeMIIepaTypa Kak Mepa cpeaHeit
z patyp ey bu6nmoreka IJOK
26 KMHETHYEeCKOH DHePTUN JABMKEHUS MOJIEKY1. YpaBHEHUE
i https://m.edsoo.ru/ff0c511e
Menaeneera-Knaneipona
27 3akoH /lanpToHa. ['a30BbIe 3aKOHBI
78 JlaGoparopras pabota «HccienoBanne 3aBUCHMOCTH
MeX/Iy IapaMeTpaMi COCTOSTHUS pa3pekeHHOTO ra3ay
29 H3onporniecchl B njeaIbHOM rase U ux rpaduiueckoe bubmmoteka [1OK




IMpeaACTaBJICHHUC

https://m.edsoo.ru/ff0c570e

BHYTpeHHHH SHEprusd TepMOZ[HHaMH‘IeCKOﬁ CHCTEMBI 1

bu6bnmoreka IJOK

Gl L T i om0
31 Buael Teruionepenauun Bu6mzorexa IOK
https://m.edsoo.ru/ff0c5¢36
3 V neanHas TEITOEMKOCTE BellecTBa. KoanuecTBo bu6nmoreka IJOK
TEIDIOTHI IIPH TeIuTonepeaade. AnabaTHBIN Iporece https://m.edsoo.ru/ff0c5¢36
33 ITepBbIil 3aKOH TSPMOIUHAMUKY U €r0 IPUMEHEHHUE K bubmmorera [TOK
H30TpoIleccaM https://m.edsoo.ru/ff0cSefc
34 HeoGpatumocts mpotieccoB B ipuposie. Bropoii 3akoH bubmoTeka [TOK
TEPMOITHAMUKH https://m.edsoo.ru/ff0c6230
35 ITpunuun aeitcreus u KIIJI TermmoBoil MalivHbI Eggf:l;l/?rleic]i?rﬁ/ 0c600a
36 Hukn Kapro u ero KI1J
37 DKOoMOTrHIecKHe TIPOOIEMBI TEILTOIHEPTETHKI
38 Obo6matommit ypok «MomnekymsapHas ¢puznka. OcHOBBI bubmoTera [TOK
TEPMOIMTHAMHUKID) https://m.edsoo.ru/ff0c6938
39 KonuTponbHas pabota o Teme «MostekymasipHas (pu3rKa. bubmmoreka [TOK
OCHOBBI TEPMOTHHAMUKI https://m.edsoo.ru/ff0c6a50
40 [MapooOpazoBanue u koHAeHcanua. Mcmaperue u bubmorera [TOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOcomoTHas ¥ OTHOCHTEIbHAS BIAXHOCTH BO3TyXa. bu6bnmnoreka IJOK
Hacwimmersslit nap https:/m.edsoo.ru/ff0c64d8
PR il Bu6orerca LIOK
e ———— https://m.edsoo.ru/ff0c65f0
43 [TnaBacHUe U KpUcTaLIN3aLUs. Y Ae/IbHAA TEIUIOTa bu6bnmoreka IJOK
miaBieHns. CyonuManus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TeITOBOTO OalaHca Eﬁﬁﬁiﬁiﬂﬁ/ﬂoc 6820
45 DIeKTpr3alys Tel. DaeKTpuiecKuil 3apsaa. [IBa Buaa bubmmoTeka 1IOK
DIEKTPUIECKUX 3aps/IOB https://m.edsoo.ru/ff0c6becc
ITpoBOTHUKY, TUIACKTPUKHU U MOIYMPOBOIHUKH. 3aKOH bubmmnotera [IOK
i COXpaHEHUS HICKTPUHECKOro 3apsiga https://m.edsoo.ru/fflicbbee
47 BzanmMogeiicTBue 3apsaaoB. 3akoH Kynona. TodedHbIH bu6nmoreka IJOK




IEKTPHICCKUH 3apsI

https://m.edsoo.ru/ff0c6eced

HanpsoxénHocTh nekTputdeckoro noss. [puniun

48 CYICPIIO3ULIUK IESKTpHIecKUX noeil. JInHuu s e
S b ' https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTH
49 PaGora cun snektpoctaTtrteckoro moms. [loTermman. bubmorera [TOK
PasHocTh moTEHIINAIOB https://m.edsoo.ru/ff0c6f00
50 ITpoBOTHUKY U TUANCKTPUKH B DACKTPOCTATHYCCKOM bubmoTeka [TOK
rosie. JlnpekTputeckas MpoOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 Draexrpoémkocth. KoHaeHcaTo Enbumomeia Ok
I ) P https://m.edsoo.ru/ff0c7126
57 DNEeKTPOoEMKOCTD IIOCKOr0 KOHACHCATOpa. DHEPTHUA bubmoreka [TOK
3apsKEHHOT0 KOHJeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopras pabota "M3Meperne dIeKTpoEMKOCTH 1
KOHJIeHcaTopa"
[IpuHuun gelicTBUA U IPUMEHCHHE KOH/ICHCATOPOB,
54 KOIMPOBAIBHOTO aNapara, CTPyHHOro IpUHTEpA.
DJeKTpocTaTHHecKas 3alluTa. 3a3eMICHHE
NIEKTPONPHUOOPOB
DJIeKTPUUICCKHIM TOK, YCIOBHS €0 CYILIECTBOBAHHA.
55 ITocTosHusNt TOK. CHna Toka. HampsixeHue.
Conpotusiaenue. 3akoH OMa /1718 ydacTKa LEnH
[locnenoBarensHOE, MapawieabHOE, CMCIIAHHOE
56 coe)lmfeHHe o OBOZ’[HI/IIIZOB Jlabo E:TO Has paboTa 0.5 Fmbnponera [OK
P ) . ' https://m.edsoo.ru/ff0c 7410
«M3yieHue cMEIIaHHOTO COCIMHCHUS PE3UCTOPOBY
57 PaGoTa 1 MOIIIHOCTH BASKTPHUIECKOTO TOKA. 3aKOH Bu6bnmoreka IJOK
Ixoyns-Jlenna https://m.edsoo.ru/ffc7838
3akor OMa A5 TOTHOH (3aMKHYTOM) DIeKTPHHIECKON
nernu. Kopotkoe 3ampikanne. JlaGopaTopHas paboTa bubmmoteka [IOK
58 0.5
«Hameperne 3/[C ucTodHIKa TOKA U €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ac0
COIIPOTHUBJICHHUS
DJIeKTPOHHAs MPOBOAMMOCTD TBEP/ABIX METAILIOB.
59 3aBHCHMOCTH COMPOTHBICHUSA METALIIOB OT
Temneparypsl. CBEpXIpoBOTUMOCTD
60 DIEeKTpHUIECKU TOK B BakyyMe. CBOMCTBA AIIEKTPOHHBIX
MTyYIKOB
61 [NomynpoBogHUKY, UX cOOCTBEHHAS U MpUMecHas bubmmotera 1IOK

poBoAMMOCTh. CBOMCTBa p—n-Miepexoa.

https://m.edsoo.ru/ff0c84ae




[oaynpoBoaHUKOBBIC TPUOOPHI

DJIEKTPHUUCCKUM TOK B PacTBOpax M paciiaBax

bu6nmoreka IJOK

62 NIEKTPOIHUTOB. DJICKTPOIUTHIECKAs UCCOLIUAIINS. 1 i das TR
DIeKTpoau3
63 DIeKTprdIecKU TOK B razax. CaMocTOSTeIbHBIN U 1 bubmoTeka [TOK
HecaMoCTOATeNbHBIN paspsaa. Momaus. [11azma https://m.edsoo.ru/ff0c84ae
” DnekTpuieckre Ipudopsl U }if:[TpOI/ICTBa U UX 1 Brbimores TOK
IpakTHiecKkoe mpuMeHeHue. [IpaBuia TexHuku st i elitin o/ SR B0
Oe3omacHOCTH
65 O6o0maromuil ypok «MeKTpoanHaMIKay / 1 bu6nmoreka IJOK
Bcepoccntickas mpoBepodHas paborta https://m.edsoo.ru/ff0c88be
e o ks B I e
P ’ I https://m.edsoo.ru/ff0c8a8a
cpemax»
g F;%pBHHH YPOK. K?I;T]SOHBH&H pva60Ta o TeMe 1 BinGimaomess IOE
JICKTPOJIUHAMUKA cepoccuiickas IpoBepoyHas bt e demomlulaE
paboTa
68 PeseprusIii ypok. O6obmatoninii ypok no TemMam 10 1 Bu6Gnuorexa LHOK

KJj1acca

https://m.edsoo.ru/ff0c8{6¢
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11 KJIACC

Ne y — Koau4ecTBo 4acos JlaTa DeKTpoHHbIE NH(POBLIE
n/m Bceero KOHTpOJ‘[])H])Ie HpaRanecmae H3Y4YCHHUSA OﬁpaSOBaTeﬂbeIe pecypchl
padoThI padoTsl
[MocTossHHBIE MAarHUTHI K UX B3aNMOJIEHCTBHE.
1 MarnutHOE mone. BekTop MarHUTHOM MHAYKIIUK 1 FeGmatE TOR
o : https://m.edsoo.ru/ff0c9778
JlvEMM MarHUTHOW WHIYKIUN
> MarsuTHOE 1oJsie MPOBOHUKA ¢ TOKOM. OIBIT 1 bubanoreka IJOK
Dpcrena. BzaumoieiicTBrie MPOBOHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGoparophas pabota «V3ydeHne MarHUTHOTO TIOJSA 1 1 bubamoreka [JOK
KaTYIIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
eficTBHE MarHUTHOTI'O IO/ Ha IIPOBOIHUK C TOKOM.
4 é[pma Awmmnepa. JlabopatopHas agOTa iI/ICCHeHOBaHHe 1 1 Bbu6morexa IIOK
o pa. paTopra p https://m.edsoo.ru/ff0c9ac0
JIeficTBHUS MTOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM
eficTBE MarHUTHOTI'O IT0JISA Ha JIBH rocs
5 3I[a sSOKEHHVIO JacTHIy. Cria HoﬂeHHZHII’Zl%Ta CHITBI 1 Besmacea [0
B e Ty fecale https://m.edsoo.ru/ff0c9df4
JlopeH1a
DnekTpoMarauTHas MHAYKOEA. [loTok BekTopa
6 MarHuTHoU uHAykuuu. 31C nHAYKIUN. 3aKOH 1
DJIEKTPOMAarHUTHOM HHAYKIMK Dapajges
7 JlaGoparophas pa6ora «VccnenoBanre SBICHUS 1 1 bubmmoreka [TOK
AIIEKTPOMATrHUTHOM WHITYKITHID) https://m.edsoo.ru/ff0cals50
WunyktuBHOCTE. SIBIeHne camonHaykiuu. 3/1C
8 caleglzlan KIMH. DHEprus MarHHTHi)IZoIlIIOM K);[T KU ¢ 1 Bufmzonexa [OK.
g p o https://m.edsoo.ru/ff0ca600
TOKOM. DJIeKTpOMarHuTHOE TIoJIe
TexHU"ecKUe yCTPOCTBA M X IPUMEHCHUE:
9 MMOCTOSTHHBIE MarHUTHI, DJICKTPOMarHUTHI, |
AIIEKTPOIBUTATETh, YCKOPUTEIH DIeMEeHTapHBIX
JacTHI], MHIYKIIMOHHAS TIeYh
Obobmaromumit ypok «MarHuTHoe Toe. Bbubanoreka IJOK
10 1 "
DneKkTpoMarHuTHast HHIYKITHSD) https://m.edsoo.ru/ff0cab82
1 KouTponpHas pabora o Teme «MarauTHoe 1moJre. 1 1 bubamnorera [TOK
DneKkTpoMarHuTHast HHITYKITHSD) https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUUECKHE KOJIEOaHN .
12 la MOfH/I‘IeCKI/Ie konebanus. YpaBHeHHe 1 bmsmineia TIUK.
P g https://m.edsoo.ru/ff0caf06
rapMOHMHECcKUX Konebanmil. [IpeBparnienre sHeprun
13 | JlaboparopHas padota «McciaeoBaHue 3aBUCUMOCTH 1 1




epro/ia MaJiblxX KoIleOaHMIA rpysa Ha HUTH OT JI/TUHBI
HUTH 1 MacChl Ir'pysa»

KoneGaTempHpiif kKoHTYp. CBOGOTHBIC

14 AIIEKTPOMAarHUTHBIE KoJIeOaHUs B HIeaTEHOM bubanoreka IJOK
Koe0aTeIsHOM KOHTYpe. AHAIOTHS MEXTY https://m.edsoo.ru/ff0cb820
MCXaHHYCCKUMH M DIEKTPOMAarHUTHBIMHU KOJICOaHUAMHI

15 ®opmyna ToMcoHa. 3aKOH COXPaHCHUS SHEPIUU B bubamorera [IOK
HeaTbHOM KoebaTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpeacraBrenue o 3aTyxaromux KoaeOaHuUsX.

16 BEIH JeHHEIE MexaquGCKHe KoJjiebanus. Pezonanc Bubmmorexa IIOK

Y ; ' https://m.edsoo.ru/ff0cbb86
BbIHYK/ICHHBIC 2JICKTPOMarHUTHHIEC KoJeOaHU
IlepemenHBIl TOK. CHHYCOUIATBHBIN IEpEMEHHBIA TOK.
17 MOIiIIHOCTI) ne eMeHHi)Il}"]O TOKa AMHJ'II/ITPZ[HOG Hu Butmuprea HOK
:, p 2 Y https://m.edsoo.ru/ff0cbd34
JCHCTBYIONLIECE 3HAUCHUE CHIBI TOKA M HaPSLKCHUS

18 Tpancdopmatop. [IponsBoncTro, nepenada u
NoTpeOICHUE AJICKTPUIECCKON SPHEPTUH
VYcTpolcTBO M paKTUUECKOE MPUMCHEHHE

19 3nel<pT I/I‘IGCKOFOP3B0HKa reHe ETO a IepEeMEHHOT 0 Ruturmorees LOK

i ] PEIOpE TICp https://m.edsoo.ru/ff0cc324
TOKa, THUHUM dIIeKTporepeaad
DKOJIOTHYECKUE PUCKH NPH MIPOU3BOJICTBE

20 | anextposueprun. KynsTypa ncnonszoBanus
3JIEKTPOIHEPTHH B IIOBCEIHEBHOM KHU3HH
MexaHuuecKkie BOJIHBI, YCIOBHUS paclipoCTpaHCHUSL.

21 | Hepuoxn. CxopocTsb ac’ny OCT aHIe)HHﬂpH Z[J'II:/IHa BOJIHBI Bassoecka TIOK

PO, P S L https://m.edsoo.ru/ff0ccas4
[lomepetHble U NPOAOIAbHBIC BOJIHBI
3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa bubamnoreka [TOK

22 ’

ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0ccclc

23 DIEeKTPOMarHUTHEIC BOJHBI, UX CBOMCTBA M CKOPOCTb. bubamorera [TOK
I[Tkama 5meKTpOMarHUTHBIX BOJTH https:/m.edsoo.ru/ff0ccfel

24 [IprHIMIIEL paguoCBA3U U TeaeBUACHUA. PasBuTne
cpeacTB cBs3u. Paanonokaus

bubanoreka IJOK
25 | KortponbsHas pabota «KoeGaHus 1 BOJIHBDY
13 p https://m.edsoo.ru/ff0cc618
[IpaMonuHeliHOE pacipocTpaHCHUE CBETa B
26 OZI[DHO OJIHOH ¢ e)lre): Tcl)jqegmﬁ HUCTOYHUK cBeTa. JI bu6morexa IIOK
p ERRR S i https://m.edsoo.ru/ff0cd350
cBeTa
27 | OtpaxeHue cBeTa. 3aKOHBI OTPaXKCHHSI CBETA. bubamnoreka [IOK




[ocTpoeHne H300pakeHHUI B IJIOCKOM 3epKaje

https://m.edsoo.ru/ff0cd4e0

28 IIpenomacenue cBeta. [lodHoe BHYTpeHHEE OTpaskeHHE. bubamnoreka [TOK
[IpenenpHEII YoM TOTHOTO BHYTPEHHETO OTPaXKCHUS https://m.edsoo.ru/ff0cd7t6
JlaGoparophas paGota «V3MepeHne TTokazarems bubmmorera [TOK

29
MTpeIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a

30 JIunzer. [ocrpoenne mobpaxenuii B trH3e. DopMyna bubmmoreka [IOK
TOHKOM JTMH3BL. Y BeTMHeHUE JIMH3EI https://m.edsoo.ru/ff0cddle

31 JlaGoparophas pabota «VccieqoBanue cBOWCTB
n300paXeHUH B THH3aX»

Hucniepcust cBeta. CIOXHBIN cocTaB Oelioro cpera.

32 | Lger. Jlabopartopras paGota «Habmtonenue
JHCIICPCUH CBETa»

3 WuTepdepernus creta. [udpaknys ceeta. bubmmoreka [IOK
JudpaknronHas peméTka https://m.edsoo.ru/ff0ced22

34 | [lomepeuHocTs cBeTOBBIX BOJH. [longapusanus ceera SR

p i e https://m.edsoo.ru/ff0ct02e

35 Onrudeckue npuOOpHl U yCTPOMCTBa U YCIOBUS HX
0e30nacHOro NPUMEHCHHS
I'paHUIIBI IPUMEHUMOCTH KJIAaCCHUICCKOM MEXaHUKH. bubmmoreka [TOK

36 o
[locTynaTsl crienaIsHOM TeOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862

37 OTHOCHUTEIBHOCTH OTHOBPCMCHHOCTHU. 3aMeIJICHUE bubanoreka IJOK
BpeMeHH U COKpaIlleHUe JITTIHEI https://m.edsoo.ru/ff0ctad2

38 DHeprus U UMITYJIbC PEASTUBUCTCKOM dacTULBI. CBA3b bubmmoreka [TOK
MAacCHI ¢ DHepTUeil 1 UMITYIbcOM. DHEepPIHs MOKOS https://m.edsoo.ru/ff0cfc68
KonTponsras pabora «OnTuka. OCHOBBI cielINaIbHON bubmmoreka [TOK

39
TEOPUHU OTHOCHUTEIBHOCTIDY https://m.edsoo.ru/ff0cf6{0

40 ®otonbl. QopMyna [Imanka. DHeprus U UMIIYIbC bubmmoreka [TOK
¢dotoHa https://m.edsoo.ru/ff0cte16

41 OTtxkpeiTHE U UccaegoBanne Gporodddekra. OmBITH A. bubmmorera [IOK
I'. CtoneroBa https://m.edsoo.ru/ff0cffcd

47 3akoHHI poToaddekta. YpaBHeHNEe DUHIITEHHA AT bubmmorera [TOK
dotorddekra. «KpacHas rparmnma» potoadderta https://m.edsoo.ru/ff0d01 5e

43 Hapmenue ceeta. OneiTel 1. H. Jlebenena. bubanoreka IJOK
XuMHUeCKoe IeHCTBHE CBETa https://m.edsoo.ru/ff0d04a6

i TexHuUeCKHE YCTpOicTBa U PAKTHIECKOE

IIPUMCHCHHC! (I)OTOSHGMGHT, (bOTOZ[aT‘II/IK, COJITHCTHaA




batapesi, CBETOTHO]

45 Pertenue 3agad mo reMe «DIeMEHTH KBAHTOBOU bubanoreka IJOK
OIITUKI https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OmbiTe Pezepdopaa mo bubmmorera [TOK

46
paccesHHIO o-dacTurl. [ImaHeTapHas Monienp aToMa https://m.edsoo.ru/ff0d091a

bubanoreka IJOK

47 Iocrynatel bopa

Y P https://m.edsoo.ru/ff0dOafa
Hznydenue u noriomnieHne (poTOHOB MIPH IIEPEXOIE
48 aTOI\?II: C 0JIHOTO OI;IHSI BHG(bFI/II/I Ha . roﬁpBH HLI EnGursis T
A yp P FUEFRIRL. L https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBrle cBoiicTBa gacThIl. BoaHEI ne bpoitng.
49 KopnyckyagpHo BonHOBoﬁH)J alN3M Z([jHOI;ITaHHOG ¢ bmietieis LK
pryeiyp Y ' https://m.edsoo.ru/ff0d0ca8
BEIHYXJIGHHOE M3ITyHCHHE

50 OTtxkpeiTHE pagroakTuBHOCTH. OTBITH Pezepdopra mo bubmmoreka [TOK
OTIpeIeTICHHUIO COCTaBa PaTHOaKTHBHOTO M3TYICHUS https://m.edsoo.ru/ff0d0{fd2

5 CpoiicTBa anba-, 6eTa-, raMMa-U3IyHdeHNs. BansHue
PaJ0aKTHBHOCTH Ha YKMBBIC OPTaHU3MEBI
OTKpbITHE NIPOTOHA U HeliTpoHa. M30Tombl. Abda-

52 acr}[ja SHGET OHHEBIA U rEJ?.H OHHBIH OeTa a::l;[a bubmereia LOK
P e PRI https://m.edsoo.ru/ff0d1162
lamma-m3nydeHNE
DHeprus cBA3M HYKIOHOB B fjpe. SaepHble peaknnu.

53 ﬂnepHHﬁ eakTop. 11 06neMI)>IIp e (ZZ[HSKTI/IBIE)I ! bubmmorexa LIOK

s s e v 2 HR . https://m.edsoo.ru/ff0d1356
DKOJIOTHHECKHUE aclleKTHI ATepPHON HHEPTeTHKHI
DneMeHTapHbIe HacTUIBl. OTKPBITHE TTO3UTPOHA.
MeTons! HabIIOIeHNS U PerncTpallii DIIeMEHTapHBIX

54 ‘IaCTI/IH K rJILIHI?I CTOI «F&) H aIIJVI;ITaHLHLIe d ExGmnrena TDK
s Py YHE - https://m.edsoo.ru/ff0d0e38

B3anMoecTBIA. EMMHCTBO (hM3ndeckoil KapTHHBI
MUpa»
Orarel pa3BuTHs actpoHoMun. [Ipukiannoe n

55 MUPOBO33peHIecKOe 3HaUeHIe acTpOHOMHN. B
3BE31HOTO HebOa. Co3Be3Ius, ApKue 3BE3IH, TUTAHETHI,
nX BUAUMoOe aBmwkeHne. ColHedHas CHcTeEMa

56 Connne. CosHeYHas aKTUBHOCTh. MICTOUHUK dHEpruun
CoJHIIa ¥ 3BE3]
3BE37IBI, IX OCHOBHBIC XapaKTePUCTHKU. 3BE3IIBI

57 | rnaBHOM mocieloBaTeIbHOCTH. BHyTpeHHee cTpoeHne

3BE3I. COBpeMeHHI)Ie MMpeACTaBJICHUA O




IMPOUCXOXKICHUHN 1 DBOJTOINHN COJ'IHIIa M 3BE3]]

Muieunsrit I[Iyte — Hama 'anaktuka. [TonoxeHue u

58 nerkeHue Consia B [anaktuke. I'amaktuku. YépHbie 1
JBIPHI B i7lpax TAIAKTHK

59 Beenennas. Paz6eranue ramaktuk. Teopus boasimoro 1
B3phIBa. PenukroBoe uznydenre. MerarajakTHKa

60 | Hepemennsie mpobiaeMbl acTpOHOMHUH 1

61 KonTtponbras pabora «91eMeHTH aCTPOHOMHH U |
acTpOUINKN»
Ob6o6marommit ypok. Pob ¢hu3uky u acTpoHOMUH B

62 | BKOHOMHYECKOH, TEXHOJOTHIECKOH, COIMATBLHON 1 1
9THYECKOH cepax AesITeIbHOCTH YeI0BeKa

63 Obo6marommii ypok. Ponb 1 Mecto ¢pusnke u 1
aCTPOHOMHH B COBPEMEHHOM HAYIHOM KapTHHE MHpa
Obo6maromwmit ypok. Pors ¢msudeckoil Teopun B

64 | bopmupoBaHUM IIpeCTAaBICHUM 0 pu3HIecKoit 1
KapTHHE MHpa
Ob6o06marommit ypok. Mecto ¢uznteckoi KapTHHEI

65 | Mupa B o6111eM pATY COBPEMCHHBIX €CTECTBEHHO- 1
Hay4HBIX PEICTaBACHUHN 0 IPUpOJIC

66 PeseprHbIiif ypok. MarnutHoe moJie. 1
DAeKTpoMarHuTHas. MHIYKLUS

67 PeseprHbiif ypok. OnTrka. OcHOBHI ciellMaIbHON 1
TEOPHH OTHOCHTEIBHOCTH

68 Pezepnsiit ypok. KBarToBas ¢uznka. JmeMeHTHI 1 bubmmorera [IOK

ACTPOHOMHH U acTpOhH3UKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB 110 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA
» dusuka, 10 knace/ Makumes I'.51., Byxosnes b.b., Corckuiit H.H. mox pegakuuneit
[Tapdentberoit H.A., AkninorepHoe obmiectBo «M3gaTenpcTBo «IIpocBemenney
» Gusuka, 11 xknace/ Msakumes I'.J1., Byxosuer b.b., Yapyrua B.M. nmox penakiueit
[Tapdentperoit H.A., AkninorepHoe obmiectBo «M3gaTenpcTBo «IIpocBemienney

METOAUYECKHUE MATEPHUAJIBI JIJISI YYUTEJIA

1. Msaxwumes I'.., Cunsikos A.3. ®usuka: Konebanus u Boinbl. 11 ki.: Yueb. ais
yrryOneHHoro u3ydenus ¢pusnku. — 3-¢ m3a. — M.: Ipoda, 2001. — 288 c.
2. Msixumes I'.4., CunsxoB A.3. ®dusuka: Monekymsipras ¢usuka. TepMoanHaMHKa.
10 xo1.: Yueb. ans yroyonennoro nzydenust usuku. — 3-¢ uza. — M.: JIpoda, 1998. —
352 c.
3. Mskumes .., CunsaxoB A.3. ®usnka: Onruka. KBanrosas puzuka. 11 xi1.: Vueo.
Juist yrnyonennoro nzydenus ¢puzuku. — M.: Ipoda, 2001. — 464 c.
4. Msxumes I'.41., Cunsaxos A.3., Ciiob6osikoB b.A. ®uszuka: Inexrpoaunamuka. 10-11
KIL.: Yueb. juis yriryoiieHHoro uzydenust puzuku. — 3-¢ u3j1. — M.: poda, 2001. — 480 c.
5. Vray6nennoe n3yuenue ¢usukn B 10-11 knaccax: Ka. Jis yaurens / O.0.
Ka6apyun, C.U. Kadapauna, B.A. Opiosa. — M.: [Ipocsenienue,2002. — 127 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

1 KommiekT a5eKTpoHHBIX mocoouii o Kypcy dusuku (7-11 kmaccesr) (5 CD). MunucrepcTso
obpazosanus PO, 2004
2 ®wusuka. bubnmuoreka HarmsabIX nocobuit 7-11 ki (1C: Hlkona) OO0 «MyasTumema
Texnonoruu u ucranumonnoe O6yuenuey, 2008.
3 NnrepaxtuBHbIid Kype ¢pusuku aas 7-11 kaaccos. [Ipaktukym (2 CD). MHCTUTYT HOBBIX
texuonoruii. OO0 «Puzukony , 2004.
4 ®duzuka 10-11 xknaccbl. Mynbrumeanitasiil kype. «Pyccobut Iadaummnry, 2004.
5 Buptyanshsiii HacTaBHUK. Ousuka 10-11 xknace. OO0 «Hosas mxomna», 2007.
3anumarenbHas ¢usnka i nkonbHUKoB. OO0 busneccodpt». Poceus, 2005.
6 Ucropus nzobperennii. bonpmas aerckas sunuxnoneaus. OO0 «MznarenscTtBo», Poccns,
2009.
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