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MNOSCHUTEJIbHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHS Ha YPOBHE CpeaHero ooOmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKEHWH W TPeOOBaHWM K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTensHOU nporpammsl, npeacraBieHHbix B @I'OC COO, a takxke ¢ yuéroM QenepanbHOI
paboueii mporpaMMbl BOCIHMTAHUS W KOHIEMIMH IMpernojaBaHusi yueoHoro npenmera «Pusnka» B
oOpa3oBaTenpHBIX  opraHm3auusx  Poccuiickoit ~ @enepanuu,  peaqu3ylOUIMX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copneprxanue mporpaMMsl 1Mo (pu3uke HampaBiIeHO HAa (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOUH
KapTuHbl Mupa obydarommxcs 10—-11 kmaccoB nmpu oOydeHun ux (usmke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-AEATEIBHOCTHOTO moaxoza. IlporpamMma mo ¢usmke cOOTBETCTBYET TPeOOBAHUAM
OI'OC COO Kk MmIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeAMETHbIM pe3yJibTaTaM
0o0y4YeHHs, a TAaK)KE YYUTHIBACT HEOOXOAMMOCTh peajH3allii MEXIPEAMETHBIX CBs3ed (pU3HMKH C
€CTECTBEHHO-HAYYHBIMU y4e€OHBIMU NpeaAMeTaMu. B Hell ompenessitoTcsi OCHOBHbBIE LS U3yYEHUS
¢u3MKN Ha ypOBHE CpeAHEro oOmero oOpa3oBaHMs, IUIAHHUPYEMbIE Pe3yJabTaThl OCBOCHHS Kypca
(hU3UKH: THYHOCTHBIC, METAIIPEIMETHBIC, TIPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

e IUIAHUPYEMBIC PE3yNbTAaThl OCBOCHHUS Kypca (U3MKKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IIpeIMETHBIE PE3YIbTAThI 10 rojlaM 00yUEHUs;
e cogepxanue yueOHoOro npeamera «Pusnkay mo rojgaM o0yueHusl.

@dusnka Kak Hayka o HamOoJiee OOMIMX 3aKOHAX IMPHPOJIBI, BBICTYIAs B KAadyeCTBE Y4EOHOTO
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHHI 00 OKpYKaloleM MHpE.
IkonbHBINH Kype GU3NKHA — CHCTEMOOOPa3yIOLIN Il €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYecKre 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB W SIBICHUN, HM3Y4aeMbIX XHMHEH,
owosorueit, ¢puzndeckoir reorpadueii u actpoHomuel. Vcroib30BaHHE W aKTUBHOC NPUMEHEHUE
(bu3MuecKuX 3HAHUI OIpenesseT XapakTep W pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHWH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYYEHHsS HOBBIX MaTepHalioB C 3aJaHHBIMU
cBoiicTBamu U Apyrux. M3ydyenue ¢u3nKy BHOCUT OCHOBHOM BKJaJ B ()OPMHUPOBAHHUE €CTECTBEHHO-
Hay4yHOM KapTUHBI Mupa oOydaroumuxcs, B (OpMHUPOBAHME YMEHUW NPUMEHATh HAyYHBIH METOJ
MO3HAHUS TPU BBHIMOJHEHUH UMH Y4EOHBIX HCCIEIOBAHUM.

B ocHOBY kypca ¢u3mKu I YpOBHSI CpPeIHEro 00IIero oOpa3oBaHMs TOJIOKEH Psf UIEH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEM Kypc SIBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepHuaj M3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK BOINPOCHl KJIACCHUYECKOM, Tak M
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HeW MaTepuasl Kypca (QU3MKM OObEIMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce saBisercs (GpopMHpoBaHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHH, BELIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peanuzanus npeanojiaraeT MCHOJIb30BaHUE T'yMAaHUTApHOIO
noTeHIMana (PU3NYECKON HAayKH, OCMBICICHUE CBA3HM PAa3BUTUS (U3UKH C pa3BUTHEM OOILECTBa, a
TaK)Xe C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc (uszuku mpeanonaraeT 3HaKOMCTBO C HIMPOKHM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes  skonozusayuu peanuszyercs TOCPEICTBOM  BBEJIEHHS  JJIEMEHTOB  COJAEp)KaHus,
MOCBSIIEHHBIX JKOJOTMYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pa3BUTHEM
TEXHUKUA M TEXHOJIOTUH, a Takxke O0OCYXIEHHs NMpoOJeM palMoHaJIbHOIO MPUPOAONOIL30BAHUS U
9KOJIOTMYECKOM 0€30M1acHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS
SABIAIOTCS  Qu3nmyeckue Tteopun (HopMHpOBaHHE TMPEACTABIECHUI O CTPYKType MOCTPOCHHUS
¢usnyeckoil Teopuu, poiaM (QyHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O TPUPOJE, TpaHUIAX NPUMEHHUMOCTH TEOPHH, A OMUCAHUS €CTEeCTBEHHO-
HAy4HBIX SIBJIEHUI U IIPOLIECCOB).

CucreMHO-eSTEIbHOCTHBIN TOIX0J B Kypce (U3MKH pealn3yeTcsl MPexae BCEro 3a CYET
OpraHM3allKi 3KCIEPUMEHTAIBHON JeATenbHOCTH oOyuwatomuxcsa. s 6a3oBoro ypoBHS Kypca
(GU3MKH — 3TO HCHOJB30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB H
a0opaTOpHBIX pabOT, KOTOphIE B mMporpamMme Mo (u3nke OOBEAMHEHBI B OOIIMH CIHCOK



YUYCHHUYECKUX MPAKTUYECKUX paboT. BrineneHne B yKka3aHHOM IMepedyHE J1a0OpaTOpHBIX padoT,
IIPOBOJIUMBIX JIsl KOHTPOJISL U OLIEHKH, OCYLIECTBISAETCA y4aCTHUKaMU 00pa30BaTENIbHOIO Mpolecca
ucxoas U3 OCOOEHHOCTEW IUIAHUPOBaHMA M OCHamleHus KaOuHera ¢usuku. Ilpu 3TOM
obecreynBaeTcsl OBJIAZICHHE OOYYAIOUIMMUCA YMEHUSMHU IPOBOJUTh KOCBEHHbBIE H3MEpPEHUs,
UCCIICIOBAHMS 3aBHCUMOCTEH (PM3MUECKMX BEJIWYMH U TIOCTAHOBKY OIBITOB IO IIPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

Bosbioe BHUMaHUE yenseTcsl peleHNI0 pacu€THRIX M KaueCTBEHHBIX 3amad. [Ipu stom s
pacu€THBIX 3aJay IPUOPUTETOM SBISAIOTCS 3aJaud C SBHO 3aJaHHOM (U3MYECKOHl MoOJenblo,
MO3BOJISIOIINE TPUMEHSTh U3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zelnia Kypca, Tak
U MHTETpUpys 3HAHMS U3 pa3HbIX pas3znenoB. [lig KaueCTBEHHBIX 3aJad NPHOPUTETOM SIBIISIOTCS
3aJaHug Ha OOBSICHEHUE MPOTEKaHHUA (PU3NUECKUX SIBJICHUN M MPOIECCOB B OKPYXKAOIIEH KU3HHU,
Tpebyrolye BbIOOpa GU3NIECKON MOIENH )1 CUTyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusamu ®I'OC COO k MaTepuaibHO-TEXHHYECKOMY 00ECIICUSHUIO
y4eOHOro mporiecca 0a30BbIii ypoBeHb Kypca (DM3WKH Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
JIOJDKEH M3y4aThbCs B YCIIOBHUSX MPEIMETHOTO KaOuHeTa (PU3UKH MM B YCIOBUSAX HHTEIPUPOBAHHOTO
KaOMHeTa NpPeAMETOB €CTECTBEHHO-HAyyHOro Iukiaa. B kabunere ¢u3uku JOKHO OBITH
HE00X0AMMOE JTadopaTopHOEe 000PYJOBAHUE JUIS BHIMOJIHEHUS YKAa3aHHBIX B POTpaMMe 1Mo (QHu3UKe
YYCHMUYECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHUE.

JleMOHCTpallMOHHOE ~ 00OpyIOBaHWE (OPMUPYETCS B  COOTBETCTBHH C  IIPHHIIAIIOM
MUHUMAJIBHOM JIOCTAaTOYHOCTH U OO€CHedrBaeT IOCTAHOBKY IEPEUMCIIEHHBIX B IpOrpamMMme IO
¢u3nKe KIIOYEBBIX JEMOHCTPAIMi JJIsl MCCIECNOBAaHUS W3YYaeMBIX SIBJICHHH W MPOIECCOB,
SMIMUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHHH.

JIaGopaTtopHoe 00OpyHOBaHUE IJIsi YICHHYECKUX MPAKTUYECKUX padoT (OopMHUpYyeTCs B BHUJE
TEMaTUYeCKMX KOMIUIEKTOB M o0ecreyuBaeTcsi B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckne KOMIUIEKTHI JIaDOpaTOpHOTO OOOPYAOBaHHS JIOJDKHBI  OBITH
IIOCTPOEHBl Ha KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 00111EM 00pa30BaHUU SIBIISIOTCA:

e (dopmMupoBaHHe WHTEpECA U CTPEMJICHHS OOYYArOMIUXCS K HAYYHOMY H3YUEHHIO MPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TMPEACTABIEHWH O HAydyHOM METOJe TO3HaHUS W  (HOPMHUpPOBAHHE
UCCIIEI0BATENLCKOTO OTHOILEHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3YYEHHUS OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHY;

e (dopmupoBaHre yMeHHI OOBSICHATH SBICHHS C WCIIONBb30BaHUEM (PU3UUECKUX 3HAHUHA H
HAy4HBIX J0Ka3aTeIbCTB;

e (opmMupoBaHHe MpenCTaBICHUH O POy (GU3UKHU ISl Pa3BUTHUS JAPYTHX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTHH.

JIOCTIIKEHHE THX TIeTIe 00eCTieunBaeTCs PEMICHHEM CISAYIONINX 33/1a4 B IPOIIECCEe U3YICHUS
Kypca (pU3UKU Ha YPOBHE CPEJAHEro 00IIero oopa3oBaHMs:

e mpuoOpeTeHHe CHCTeMbl 3HaHUNH 00 OoOmMX (QU3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJEKYISpHYIO (U3MKY, HJIEKTPOJMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3HKH;

e (opMupoBaHre yMEHMH MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHS (U3NUECKUX
SIBIICHUI B IPUPOJIE U JIJIsl IPUHSTHUS TPAKTHIECKUX PEIICHUI B TIOBCEAHEBHOM KI3HH,

e OCBOEHHME CIOCOOOB peIIeHUs] Pa3IMYHBIX 33/a4 C SBHO 33JJaHHON (PU3HUECKOW MOJEINbIO,
3a/1a4, MOJPa3yMeBaIOIIMX CAaMOCTOSTEIbHOE co3AaHMe (PU3MUECKON MOJeNu, aleKBaTHOM
YCJIOBUSM 3aJ1auH;

e TOHMMaHWe (U3NYECKHX OCHOB M TPHUHIUIOB JCHCTBHUS TEXHUYECKUX YCTPOHUCTB W
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIYIO CPENY;

e OBJAJICHHE METOJAMU CaMOCTOSTENbHOIO IUIAHUPOBAaHMS M IPOBEACHHUS (PU3MUECKUX
HKCHEPUMEHTOB, aHaIN3a W HHTEpIpeTanuu HHOOPMAIMH, ONpPEICNCHHS JIOCTOBEPHOCTH
MIOJIyYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCJIOBUM MU Pa3BUTHUS YMEHUN IMPOEKTHO-UCCIEAOBATEIIBCKOM, TBOPYECKOM
NESITeIbHOCTH.



Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHUs
orBoautcs 136 gacoB: B 10 kimacce — 68 vacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B
HEJIEITIO).

[Ipemmaraemerit B mporpamme 1o (Qpu3nuke nepedeHb JTa0OPATOPHBIX W MPAKTHYECKUX pPaboT
SIBJIICTCS. PCKOMEHIOBAaHHBIM, YUUTEIb JIeIaeT BEIOOP MPOBEACHUS JIA0OPATOPHBIX pa0dOT U OIBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIIUXCSI.

COILEPKAHUE OBYYEHMUSA
10 KJIACC
Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

®uszuka — Hayka O npupoxae. HaydHble MeTOIbl ITO3HAHMS OKpysKaroumero mupa. Poib
SKCIIEPUMEHTA U TEOPHH B MPoLIecce MO3HAHUS PUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (GHU3UUYECKUX SBICHUH W mpoueccoB. Hayunelie rumotessl. Pusnueckue
3aKOHBI ¥ TeOpUU. ['paHHIIbI MPUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.

Pome m wmecro ¢usuku B (GOPMHPOBAHMU COBPEMEHHOH HAy4yHOW KapTUHBI MHpa, B
MPAKTUYECKOU EATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AmnanoroBblie 1 IU(PPOBBIE U3MEPHUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHTENBHOCTh MEXaHUYeCKoro ABMkeHusa. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTb (CpeAHssl CKOpPOCTb, MIHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MarepuaibHOM TOUKHM, MX MHPOEKIHH HAa OCH CUCTEMbl KOOpauHAT. ClOXKEHuEe INepeMelIeHUuN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEepHOE ¥ paBHOYCKOpPEHHOE TMpsSMONIMHEHHOe JBUkeHHe. ['paduku 3aBHCHUMOCTU
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U EpEMEIECHNS MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBoboaHoe najgeHue. Y cKkopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneiinoe nBukeHue. J[BUKEHHE MaTepUaTbHOW TOYKHU MO OKPYKHOCTH C TOCTOSTHHOM
10 MOJYJIO CKOPOCTbIO. YTJIOBasi CKOpOCTb, JIUHEHHas ckopocTh. Ilepuon u yactota oOpaiieHus.
[leHTpOCTpEMUTEIBHOE YCKOPEHHE.

TexHnyeckue ycTpoWcTBa M IPAKTHYECKOE NMPUMEHEHHE: CIMIOMETP, NBUKCHHE CHApSIOB,
LICTTHBbIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, WILTIOCTPALis KHHEMAaTHYECKUX XapaKTePUCTHK ABUKCHHUS.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro MO YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOJHOTO MaeHHUs.

HanpasiieHne ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONPENEICHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOWICHHSI MEXKIY NYTSIMH, NMPOHIAEHHBIMH TEJIOM 3a IOCJIEI0BATEIbHBIE
paBHBIE IPOMEKYTKHA BPEMEHHU NP PaBHOYCKOPEHHOM JIBH)KEHUU C Ha4yaJlbHOW CKOPOCTHIO, PaBHOM
HYJIIO.

N3ydeHne nBuKEeHMs IIapUKa B BI3KON XKHUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn orHocutenbHOcTH [amwites. IlepBwiii 3akoH HproToHa. MHepumanbHbIE CHCTEMBI
OTCUéTa.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HeroToHa 111 MaTepuanbHON
Touku. Tpernii 3akoH Hpl0TOHA [l MATEpUAIIBHBIX TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna Tskectu. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenne. Buabl Tpenus (1Mokos, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJIbKEHHUS U cuia TpeHus nokos. Koapduuuent tpenus. Cuia CONpOTUBICHHUS MpU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[ToctynarenbHoe U BpalateabHOE ABMKEHHE aOCOIIOTHO TBEPAOIO TeNa.

MOMEHT CuJIbl OTHOCUTENIBHO OCU BpalleHus. 1lnedo cuibl. YcinoBus paBHOBECHSI TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA U MPAKTHUUECKOE MPUMEHEHHWE: TMOIIIMITHUKY, JIBUIKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHME Macc B3aUMOJICHCTBYIOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U TaJACHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOMW MIOCKOCTH.

UccnegoBanue 3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HHUKAIOIIMX B TMPYKUHE H PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

UccnenoBanue ycnoBuid paBHOBECHs TBEPOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akoHvl coxpanenus ¢ MexaHuke

Nmnynsc maTepualibHOW TOYKH (TeNa), CUCTeMbl MaTepHaIbHBIX ToueK. MMIynbc cuibl U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHEHUs UMITyJibca. PEakTUBHOE ABUKEHUE.

PaGora cuibl. MOIIHOCTE CHUTBI.

Kunernueckass SHeprus MaTepuanbHOW TOYKH. Teopema 00 HU3MEHEHHWU KUHETHUECKOMN
SHEPTUH.

[TorenumansHas sHeprus. [loTeHuuanpHas dHEprus ymnpyro AePOpPMUPOBAHHON MPYKHUHBI.
[ToTennmanpHas SHEPTUs Tella BOIU3U MTOBEPXHOCTH 3EMIIH.

[ToTeHnnanpHble W HEMOTEHIMANbHbIE CUIBL. CBS3b pPabOTHl HEMOTEHUUATbHBIX CHUT C
M3MEHEHNEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHUSI MEXaHUYECKOM YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpOMCTBA W IIPAKTUYECKOE ITPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE OBIKEHIE.

[Tepexon mOTeHNIMATHLHON YHEPTHH B KHHETUUYECKYIO 1 OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNIPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI C M3MEHEHHEM MEXaHUYECKON DHEPTruu Tejla Ha MpUuMepe
pacTsKeHUs PE3UHOBOTO KIyTa.

Pa3nea 3. Moaekynsipuasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJOXKEHUSI MOJEKYISIPHO-KMHETHUYECKOW TEOPHHM M HMX OIBITHOE O0OOCHOBaHME.
Bbpoynosckoe npwxkenue. Juddysus. Xapakrep NBUKEHUS U B3aUMOIECHCTBUSI YACTHI] BEIIECTBA.
Mogenu CTpOeHHUs Ta30B, KUIKOCTEH U TBEPABIX TEN U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojener. Macca u pazmepsl mosiekys. KonnuectBo BemectBa. [loctostnaas ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogaens wupneanbHoro rasza. OCHOBHOE YpaBHEHUE MOJICKYISPHO-KMHETUYECKON TEOpUHU
uAeaIbHOro ra3a. AOGCONOTHAS TeMIepaTypa Kak Mepa CpeJHel KHHETHYECKON SHEPTrHH TETIOBOIO
nBrbkeHud yactull rasza. [llkama temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHHe MeHeneeBa—



Knaneiipona. 3akon /[lanprona. M3omporeccsl B HA€adbHOM ra3e € MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. [ paduueckoe npeacrapieHNe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue yCTpoiCTBa U MPaKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKAa3bIBAIOIIME JTUCKPETHOE CTPOCHME BemlecTBa, ¢ororpaguu  MOJEKYI
OpPraHUYECKUX COCIMHEHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Monens, HUTIOCTpUpPYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnBIThL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEK]y TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckass cucreMa. BHYTpeHHsII SHEprus. TEPMOJMHAMUYECKOW CHUCTEMBI U
ciocoObl €€ m3MeHeHusi. KonmuecTBo TemoTel W pabora. BHYTpEHHssE dHEPTus OIHOATOMHOTO
uJeanbHOro rasa. Buabl Temionepenauu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y IelbHas
TEII0EMKOCTH BellecTBa. KonnuecTBo TEIIOTHI MU TEIIonepeiaye.

[TonstTue 00 anmuabatHoM mporiecce. [lepBblil 3aKoH TepMmoanHaMuku. [IprMeHeHne mepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas nHTEppeTanus paboTh rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMocTh mporieccoB B IpUpoO/Ie.

TemnoBele mMamuHbl. [IpuHnMNBEl AelcTBUS TemIoBbIX MamMH. [IpeoOpa3oBanus sHepruu B
TerIoBbIX MamuHax. Koaddumuent noneznoro aeiictsus TeruioBoil mammubl. [{ukn Kapuo u ero
KOX(PHUIHUEHT MOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE MMPOOIIEMBI TETNIOIHEPT € TUKH.

TexHnueckue ycTpoucTBa U MPAKTUYECKOE NMPUMEHEHHE: JIBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3menenre BHYTpEHHEHW SHEPTUH Tela MPU COBEPIICHUH Pa0OTHI: BBUIET MPOOKHU U3 OYTHUIKH
Mo JEWCTBHEM CKaTOro BO3[yxa, HarpeBaHue d¢dupa B JAaTyHHOH TpyOKe MYyTEM TpEeHHS
(BuIEOIEMOHCTpAITHS ).

N3meneHue BHyTpeHHEH HEpTUH (TeMIepaTyphl) Tella IpH TeIUionepeaade.

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

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yienbHONU TENI0EMKOCTH.

Tema 3. Acpecammniuie cocmoanus eeujecmea. DPazosvie nepexool

[Tapoobpa3zoBanue u koHAeHcanus. Vcmapenue u kumneHue. AOCONIOTHAS U OTHOCHTEIbHAs
BIQXXHOCTh BO37yXa. HacelmeHHpld map. YaenpHas TemioTa mapooOpa3oBaHMs. 3aBHCHMOCTH
TEeMIIepaTypbl KATIEHUSI OT AaBJICHUSI.

Teépnoe temo. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOMHS CBONCTB KPHCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [1naBnenue n kpuctamusamnus. Y aenbHas TerjaoTa
iasnenus. CyOmumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TPUMEHEHHE: THUTPOMETP H TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MOJYyYEHUsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YUCJIE HAHOMATEpPUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmronenne HarpeBaHus ¥ IJIABICHUS KPUCTAILUTIIECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTaIOB.



Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
N3MepeHrie OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pa3znea 4. JjekTpoauHaMuUKa

Tema 1. Inexkmpocmamuka

DIIeKTpu3anus Tell. DIEKTpUUeCKuid 3apsaa. JIBa Buaa sinekTpudeckux 3apsaaoB. [IpoBogHUKH,
JURJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbIN 3JIEeKTpUUECKUN 3apsid. DIECKTPUUIECKOE
nosie. Hanpsok€HHOCTB 2JIEKTpUYECKOro mnois. [IpuHmMN cyneprno3unuu 3JIEKTPUYECKUX IOJIEH.
JIuHuM HanpsHKEHHOCTH 3JEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocraruueckoro noist. [lorennuan. Pasnocts norennuanos. [IpoBogHukn u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0J€e. J(uanekTpuyeckas NpoOHUIAEMOCTb.

OnekrpoémkocTh. Konpencarop. DIeKTpOEMKOCTb IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHnyeckue yCTpPOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: D3JIEKTPOCKOIl, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHIEHCATOpP, KOMUPOBAILHBIM
anmapar, CTpyWMHBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUIT ACUCTBUSA IEKTPOMETPA.

B3aumMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYEeCKas 3allluTa.

JIMBIIEKTPUKHU B 3J€KTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IJIOLIAAM IUIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DneKTpUUecKUid TOK. Y CIOBUSI CYyIIECTBOBAHUS 3JIEKTpUUEcKoro Toka. Mcrounuku Toka. Cuna
TOKa. I 1oCTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma 1S ydacTka LEmu.

DNEKTPUUECKOE CONPOTUBJICHHE. Y IEIbHOE CONPOTHUBIECHUE BemecTBa. llocnenoBarensHoe,
napajuiesIbHOe, CMEIIaHHOE COEAMHEHHUE TPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTB SIEKTPHUECKOTO TOKA.

DNeKTpOABMKYIasi CUjla U BHYTPEHHEE COINPOTUBIEHUE HMCTOYHMKA TOKa. 3akoH Owma s
IIOJIHOM (3aMKHYTOI) aJeKTpruecKkoil nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas: TPOBOJAUMOCTH TBEPIBIX METAJIOB. 3aBUCUMOCTh COMPOTHUBIIECHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuYeCcKHil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynmpoBonHuku. CoOCTBEHHass W  TPUMECHas MPOBOJAUMOCTH  TOJIYHPOBOJHHKOB.
CsoiicTBa p—n-nepexona. [lomynpoBogHIKOBBIE TPHOOPHI.

DNEeKTpUYeCKHii TOK B pacTBOpax M paciulaBaX »3JIEKTPOJUTOB. DIEKTPOJUTUUYECKAS
JIyccoumranus. JIEKTPOIIH3.

DOnekTpuyeckuii Tok B razax. CamMOCTOSATENbHBII M HECAMOCTOSTEIbHBIN pa3psia. MomHus.
[Tna3zma.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHUE: aMIIEpMETpP, BOJBTMETP, peocTar,
HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIEe MPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE TIPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BAKYYMHBIH AHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIA U0,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCHMOCTh COMNPOTUBIEHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUJIOIIAIU
MTONEPEYHOI0 CEYEHUS U MaTepHuana.



CMmeniaHHOE COEJUHEHHUE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue >IEKTPOABUKYIIEH cuiibl. KOpOTKO€ 3aMbIKaHHE TallbBAaHHYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOIUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpOoaBMKYIIECH CHIIbl HCTOYHMKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUSL.

Habmonenue amekrposnusa.

MesknpeamMeTHble CBSI3H

Wzyuenne xypca ¢usuku 0azoBoro ypoBHS B 10 Kimacce OCYIIECTBIAETCS C Y4E€TOM
COJIEp>KaTENIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMl MaTeMaTUKH, OMOJIOTUH, XUMUHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmvle noHamus, CBI3aHHbIE C U3YYEHHEM METO/I0B Hay4YHOTO MO3HAHUS: SBJICHHE,
Hay4HBIH (akT, rumoresa, (u3NYecKas BEIWYHMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, SKCIEPUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPECHHE.

Mamemamuxa: pelieHre CHCTEMbl YpaBHEHUH, IMHEHHas QyHKIMs, napadoia, rumepobona, ux
rpadukl W CBOWCTBA, TPUTOHOMETpHUUYECKHE (YHKIIMHM: CUHYC, KOCHHYC, TAHI€HC, KOTaHIEHC,
OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKLIUU Ha OCU KOOPJUHAT, CJI0KEHUE
BEKTOPOB.

Buonoeusn: MexaHn4yeckoe JABIKEHHE B JKMBOW mpupoje, TudQy3us, OCMOC, TEIUIO0OMEH
KUBBIX OPraHU3MOB (BUIBI TEIJIONEpeNayl, TEeIJIOBOE PAaBHOBECHE), SJCKTPHUUECKHUE SIBICHUS B
YKABOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHWE aTOMOB M MOJEKYJ, MOJb BEIeCTBa,
MOJIIpHasi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJKOCTEH M ra3oB, 3JIEKTPUUYECKUE CBOWCTBA
METAJIJIOB, AIIEKTPOJIMTUYECKAS JUCCOLUALINS, FAJIbBAaHHKA.

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

Texnonoeus: ipeoOpa3oBaHKe JBI)KEHUI C HUCIOJNb30BAHUEM MEXAHHM3MOB, YUET TpEHUS B
TE€XHHUKE, OIIMITHUKY, UCTIOIb30BaHNE 3aKOHA COXPAaHEHMs UMITYJIbCa B TEXHHUKE (paKkeTa, BOJOMET
U Jpyrue), JABUTaTeldb BHYTPEHHEro CropaHMs, mapoBas TypOHMHA, OBITOBOM XOJOIWIBHUK,
KOHJUIIMOHEP, TEXHOJIOTHH MOJIYYEHHs] COBPEMEHHBIX MaTepUalioB, B TOM YMCJIE HAHOMAaTEpUaloB, U
HaHOTEXHOJIOTUH, JIEKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE JIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJIEKTPOHArpeBaTENbHbIE IPUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, ralbBaHHKA.

11 KIIACC
Pa3znen 4. DiiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHUTHI. B3anmoaeicTBUE MOCTOSIHHBIX MarHuToB. MarnuTHoe mnose. BekTtop
MarHuTHOM MHAYKUMH. [TpuHIUN cynepno3uiiuy MarHUTHBIX NoJjied. JINHUM MarHUTHON MHIYKLIHH.
KapTuna nuHMil MarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTHoe T1OJ€ MNPOBOJHMKA C TOKOM. KapTMHa IHMHMA WHAYKUWA MarHUTHOTO TOJIsS
JUTHHHOTO TPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzaumoencTBre mpoOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ MOAyb W HarpaBieHue. J[BUKeHUE 3apsyKEHHON YacTHUIIbl B OJHOPOJHOM
MarHuTHoOM noJie. PaGora cumer Jlopeniia.

SIBneHue  DNEKTpOMarHUTHOM  MHAYKIMHM. IIoTOK  BeKTOpa  MAarHUTHOM  MHIYKIUU.
DJIEKTPOABUKYIIAS CUJIA MHAYKIIMU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIMK Dapazest.

BuxpeBoe nsnexTpuueckoe moje. OJIEKTPOABMXKYIIAs Cujla HWHAYKIMK B MPOBOJHHUKE,
JBHKYILEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuio JleHua.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHAYKIMH. DJIEKTPOABHKYILASI CHJIa CAMOMHYKIUU.



DHeprusi MAarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpONCTBA U  MPAKTHYECKOE MPUMEHEHHE: TOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHIL], UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anmozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHue 3IEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenna.

3aBUCHMOCTD JJIEKTPOABMKYIIEW CHIBI MHAYKIUU OT CKOPOCTH HM3MEHEHHMS MAarHUTHOI'O
IIOTOKA.

SIBneHne caMOMHAYKIUY.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

UccnenoBanue neCTBUSI MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pa3pea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

Konebartenbnas cucrema. CBoOOIHBIE MEXaHUYECKHE KoyebaHus. ['apMoHndeckue KoneOaHusl.
[lepron, dacrora, amrummryna u ¢asa koneOanui. IlpyXuHHBIH MasTHUK. MaTemaTudecKui
MasiTHUK. YpaBHEHHE TapMOHHUYecKuX KoneOauwii. [IpeBpaiieHue »HEpruM Mpu TrapMOHHUYECKHUX
KOJIeOaHUsIX.

Konebarenbupiit  koHTYp. CBOOODHBIE JIEKTPOMArHUTHBIE KONEOAHHS B HUIACATbHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HJI€ATbHOM KOJIe0aTEIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaromux KosieOaHUsX. BBIHYXEHHbIE MEXaHHMYEeCKue KojeOaHwus.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusl.

Ilepemennbiii Tok. CuHycoMIanbHBIH NEpEeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUSI.

Tpancpopmarop. IlpousBoacTBO, mepenadya U TOTPeOJICHUE DIECKTPUUYECKON HSHEPTHH.
DKOJIOTUYECKHUE PUCKM TMpU MPOU3BOJACTBE AeKTpodHepruu. KynapTypa wucnonb3zoBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHu4eckue ycTpoHWCTBa U MPAKTUUYECKOE MPUMEHEHHE: 3JEKTPUUYECKUN 3BOHOK, T€HEPaTop
MIEPEMEHHOTO TOKA, JIMHUH JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanmne mnapameTpoB KoyieOaTeNbHOM cUCTEMBbl (MPYKUHHBIM WM MaTeMaTH4YeCKHUil
MasiTHUK).

Hab6mronenue 3aryxaronumx Kojie0aHu.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOIeOaHUH.

Hab6mronenue pezonanca.

CBOOOIHBIE AMEKTPOMArHUTHBIE KOJIeOaHusI.

OcmworpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKA W HANpsOKEHWs] OT  BPEMEHH)  JUIs
ANEKTPOMATrHUTHBIX KOJICOAHHM.

Pe3onanc mpum mocnenoBaTeNbHOM COEAMHEHWH PE3UCTOPA, KATYIIKU WHIYKTUBHOCTH U
KOHJIEHCATOpA.

Mopenb TuHUN IEKTPOIIepeaauH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanne 3aBUCUMOCTH NEpUOAa MajblX KojieOaHW Ipy3a Ha HUTU OT JUIMHBI HUTU U
Macchl Tpy3a.



HccnegoBanue nepeMeHHOro TOKa B LIENH U3 MOCIEAOBATEIbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHbvle 60JIHbL

Mexanudeckre BOJHBI, YCIoBUs pacnpoctpaneHud. [lepuoa. CKopocTh pacnpoCTpaHEHUS U
uiHa BOJHBL [lomepednspie U MpoaoiibHbIE BOJMHBL. VHTEpdepeHius u nudpakinus MeXaHHIeCKHX
BOJIH.

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

ONEeKTPOMarHuTHbIE BOJIHBI. YCJIOBHS M3JIyYE€HHsI JIIEKTPOMAarHUTHBIX BOJH. B3amMmHas
opueHTtanus BekTopoB E, B, V B anekTpoMarautHo#l BosiHe. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpa)K€HUeE, MIPEJIOMJIEHUE, noyAgpusanus,  audpaxmus, uHTepdepeHIus. Ckopocth
3JEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBL paIUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBbI.

TexHuueckue yCTpONCTBa W MPAKTHMUECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl TUAarHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paaguonpuEéMHUK, TEIEBU30D, AHTCHHA,
teneon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJILHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGimrotenne oTpaskeHus U IPEIOMIICHUS MEXaHUIECKIX BOJIH.

Ha6monenue untepdepeHny u AuPpakiuy MEXaHUIeCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)XXEHUE, MPETOMIICHHE, MOJISIpU3aIus,
mudpaknus, HHTep(epeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonuueliHoe pacnpocTpaHeHUE CBETa B OJHOPOAHOM cpene. Jlyu
cBera. TOUeUHBbIN NCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paskeHui B IIIOCKOM 3epKalie.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHHSI CBeTa. AOCOIOTHBIA TOKA3aTeNb MPETIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIil yro NoaHOro BHYyTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. Lser.

Cobuparonue u paccenBaromue JUH3bL. ToHkas nuH3a. DOKyCcHOE pacCTOSHUE M ONTHYECKas
cwia TOHKOW iMH3BL llocTpoeHue wu3o0pakeHHH B COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3AX.
dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIe UCTOUHUKH. Y CIOBUS HAOIIOICHHUS
MaKCUMyMOB U MHHHUMYMOB B HHTEPPEPECHIIMOHHOW KapTHHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakaus cera. JudpakiuuonHas pemeérka. Y CIOBHE HAOIIOJEHUS TJIaBHBIX MaKCUMYMOB
MIPH MMaJIEHUH MOHOXPOMATHYECKOTO CBeTa Ha MU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpPOHCTBA M TPAKTHUECKOE TPUMEHEHHWE: OuKW, Jyna, Qoroammapar,
MPOCKIIMOHHBIA amnmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKA, AU(GpaKIMOHHAsS pPEmETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHHe, OTpaKEHHE U TpejoMieHre cBeTa. OnTH4ecKue mpruoopshI.

[TonHOE BHYTpeHHEE oTpakeHne. Moiens CBETOBO/IA.

HccnenoBanue cBOMCTB N300payKEeHHIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

HaGmonenue naTepdepeHIim cBera.

Hab6monenue qudpakuum cBeta.

HaGmonenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.



[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.
Habmonenue nonsipusanuu cBera.
Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
N3mepenne nokasaresns NpeoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB U300payKeHMIA B JIMH3AX.
Habmonenue aucnepcun cBera.
Pa3nes 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'panuubpl OPUMEHMMOCTH KIIACCHMYECKOW MexaHukH. [locTynaTel crennanbHON Teopuu
OTHOCHUTEJILHOCTU: NHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKYyM€, IPUHIUI OTHOCUTEIBbHOCTU
OWHIITEWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPTUS TIOKOS.
Pa3znes 7. KBanTtoBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®oronsl. Popmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOW. DHEPrusi U HMITYIIbC
¢dotoHa.
OtkpseiTue u uccnenpoBanue Gorodadpdexra. Onbitel A. I'. Cronerosa. 3akonsl Gorodddexra.
VYpaBuenue Diinmreiitna s poroaddexra. «Kpacnas rpannna» horodddexra.
JlaBiienue cBera. Onbithl [1. H. JIeOenena.
XHWMHYECKOE ICHCTBHE CBETA.
TexHuyeckue ycTpoHCTBa W MpPaKTHUYECKOE MpHUMEHeHue: (oTosnemMeHnt, (HOTOJATUUK,
coJIHEeUHas OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodPdekTa.
Cseroauos.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mognens atoma Tomcona. OnbiThl Pezepdopra no paccestuuio o -uactull. [lnanerapHas moaens
atoMa. Ilocrynarel Bopa. M3nydenune u morsjomieHue (OTOHOB MpU MEPEXo]ie aToMa C OJIHOTO
YPOBHS HEPIUM Ha Apyroil. Bunsl ciekTpoB. CHekTp ypoBHEH 3HEPIMH aTOMa BOAOPOJA.
BosiHoBBIE cBOMcTBa yacTull. Bomubl ge bpoins. KoprnycKymsapHO-BOTHOBOM 1yanu3Mm.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUCHHE.
TexHudeckue yCTpOHMCTBA M INPAKTHYECKOE INPUMEHEHHWE:  CIEKTPAJIBHBIA  aHAIU3
(criekTpockoI), 1a3ep, KBAaHTOBBIM KOMIBIOTEP.
Jlemoncmpayuu
Mogpens omnbita Pezepdopra.
Omnpenenenve AJIMHBI BOJIHBI JIa3epa.
Habntonenue nuHeyaThIX CIEKTPOB U3ITyUYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hal6mronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe aopo
DKCIepUMEHTHI, JTI0Ka3bIBAIOLINE CIOXKHOCTh CTpOEHHS sjpa. OTKpbITHE PaAHMOAKTHBHOCTH.
OmnbiTel Pe3epdopna mo ompeneneHuro cocTaBa paJuoakTHBHOro wuinmydenus. CBoiicTBa anbga-,
Oera-, raMMa-u31ydeHus. BnusHue paquoakTUBHOCTH Ha JKUBbBIE OPraHU3MBI.
OtkpeiTHE TIpoTOHA U HeWTpoHa. Hyknonnas mozens siapa [eiizenGepra—lBanenko. 3apsn
sapa. MaccoBoe uncio aapa. U30Tomsl.
Anbda-pacrian. DJIEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amMma-u3mydeHue. 3akoH
PaaMOAKTUBHOIO pacnaja.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macch sapa.
Snepubie peakuuu. JleneHue u CUHTE3 AEp.
Snepusbiii peakrop. TepmosinepHslii cunTe3. [Ipo6ieMbl 1 MEPCIEKTUBHI AACPHON SHEPTETHKH.
DKOJIOTUYECKHE ACTIEKTHI JIEPHOM SHEPTETUKHU.



OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

®dyHnaMmeHTaIbHBIE B3aUMOAeHCTBUSA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHuuyeckue YCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: TO03MMETp, Kamepa BuibcoHa,
SJICPHBINA PeaKkTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

Pa3nea 8. DiieMeHTHI aCTPOHOMMY U ACTPO(PU3UKHU

Ortanbl pa3BUTHS acTpoHOMUHU. [IpUKnaniHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3qH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTb. MicTounuk sHeprun CosiHua u 3BE31. 3BE3/IbI, UX OCHOBHBIE
XapakTEepUCTUKU. Jluarpamma «CHEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI  IJIABHOM
[IOCJIEIOBATEIBHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTbY» s 3BE3]  IJIaBHOU
MOCJIeI0BATEIbHOCTH.  BHyTpeHHee crpoeHue  3BE34. COBpEMEHHBIE  MPEACTaBICHUS O
MIPOUCXOXACHNUHU U 3BoJoLuu CoslHIa U 3BE3]1. DTarbl )KU3HU 3BE3L.

Mneunsiii [yt — Hama [Manaktuka. Ilonoxenue n npmxenue Connua B ['anaktuke. Tumbl
rajakTuk. PaguoranakTiky 1 kBazapsl. YEpHbIE IBIPHI B sIIpaxX rajlakTHK.

Bcenennas. Pacmmmpenue Bceenennoif. 3akon XaO6ma. Pasberanme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe usnyyeHue.

MacmrabHas cTpykTtypa Beenennoil. MeraranakTuka.

Hepewénnplie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus

HaGnronennst HEBOOPYKEHHBIM TJIa30M C MCIIOJI30BAaHHEM KOMIBIOTEPHBIX MPHIOKEHUNA ISt
OTIpeJIeJIEHUs] TOJIOKEHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O06o0maroniee NoBTOpPeHUE

Ponb ¢pU3MKM 1 aCTPOHOMUH B SKOHOMHYECKOH, TEXHOJOTHUECKON, COLIMAIBbHON U ATUYECKON
cepax AeATeIbHOCTH YEJIOBEKa, pojib U MeCTO (M3UKM U aCTPOHOMHMHU B COBPEMEHHOI Hay4dHOM
KapTHHE MUPA, pojib (GU3NUECKON Teopur B GOPMUPOBAHUY NPECTABICHUN O (PU3NUYECKON KapTHHE
MHUpa, MecTO (U3MUECKON KapTHUHBI MUpa B OOILIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTaBICHUN O IPUPOJE.

Me:xnpeameTHbie CBSI3U

Wzyuenne kypca ¢usuku 0OazoBoro ypoBHsS B 11 kiacce ocyliecTBiIsieTcsl C y4ETOM
COJIepKaTEeNIbHBIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMHu MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle noHsamus, CBSI3aHHbIE C U3YYEHHEM METO/I0B HaAy4YHOTO MTO3HAHUS: SIBJICHHE,
Hay4yHbI (akT, rumoresa, (u3MYecKas BEIWYMHA, 3aKOH, TEOpHs, HaOJII0JeHUE, HKCIEPUMEHT,
MOJEIINPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHMe CHCTEMbl YPaBHEHUH, TpPUTOHOMETpUYECKHe (DYHKIUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOESKIUU
Ha OCH KOODJHMHAT, CJIOXXEHHE BEKTOPOB, IPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIMHA, MNpPU3HAKU
o1001s1 TPEYroJILHUKOB, ONPEIeIeHHE TUIOLaIN I0CKUX GUryp u oobéma ted.

Buonoeus: snekTpuueckue sBICHUS B XUBOW HPUPOE, KoJieOaTeNnbHbIe IBI)KEHUS B JKUBOM
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOM MpUpOe, AeHCTBUE pajilallii Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX TEJ, MEXAHU3MBI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CIICKTPAIBHBINA aHAJTU3.

leoepaghus: MarHUTHBIE TONIOCA 3€MIIM, 3alie)kKM MarHUTHBIX pPyHA, (OTOCHEMKA 3EMHOM
IMOBEPXHOCTH, MTPEACKA3AHUE 3EMIIETPSICEHUM.



Texnonocus: IMHUM BJEKTPONEpeay, TE€HEpaTop NEPEeMEHHOTO TOKa, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAs TI€Yb, pajaap, paJAuoONpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [NPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHoro mnpeamera «®Pusukay Ha YpOBHE CpelHEro oOmero oOpa3oBaHUs
(6a30BBIil YPOBEHB) JOHKHO OOECIIECUUTh JOCTHKCHHUE CICAYIONIMX JTUYHOCTHBIX, METAIIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIndHOCTHBIE pE3ylbTaThl OCBOEHHUS yuyeOHoro mnpeamera «Duszmka» HOIKHBI OTPa)KaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIUEN JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTAIIMM, MO3UTHUBHBIX BHYTPEHHHUX YyOEXIIECHUH,
COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
OTbITa U OMbITA JESATENLHOCTH B MPOIECCE peaTu3allid OCHOBHBIX HAIPaBIICHUN BOCIUTATEIBHOMN
NEeSITeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpakIaHCcKOro BOCIHIHTAHMS:

c(OPMHPOBAHHOCTH TPAKIAHCKON TMOZUIIUH 00YYArOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIIECTBa;

NPUHATHE TPAIWIHUOHHBIX OOIIEYETOBEYECKUX T'YMAHHCTHYECKHX U JE€MOKPATHYECKHX
LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HWHTEpECax TPaKTAaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNu;

YMEHHE B3aMMOJCHUCTBOBATH C COLMATBHBIMA MHCTUTYTAMH B COOTBETCTBHH C WX (DYHKIHSIMU
Y Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOM NIEATEITHLHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCY/IapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX B
obnactu (U3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PELICHUs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas 3CTETHKY HAy4HOrO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/A0BOT0 BOCIUTAHUS:

WHTEpEC K pa3INuHbIM cepam npoecCHOHATHHON NesTeTLHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOM M TEXHUKOW, YMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccunn u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIaHEI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO M CaMOO00pazoBaHHIO B 00dacTH (U3MKH Ha
MPOTSKEHUU BCEU )KU3HH;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  DKOJIOTHUECKOW KYJIBTYpBl, OCO3HaHHE TJOOAIBFHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOIieMm;

IJTAaHUPOBAHUE M OCYIIECTBICHUE JEUCTBUU B OKPYKAIOUIEH Cpelie Ha OCHOBE 3HAHHMS LeJIeh
YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA;

paciiipeHue OmbITa JESTEIIbHOCTH AKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HAHUU TI0 (pH3HKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(bU3UYECKOI HAYKH;



OCO3HAHUEC LICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B IPOLCCCC H3YUCHUA (I)I/ISI/IKI/I
OCYHICCTBIIATD IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbPHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBbIE YHHBEPCAIbHBIE YUeOHbIE NelCTBUS
Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENILHO  (JOPMYTUPOBATH W  aAKTyalIM3MPOBATh MPOOIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECIIATH 1NN JeATSILHOCTH, 33]]aBaTh MapaMETPhl K KPUTEPUH UX TOCTHXKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHSI B pACCMATPUBAEMBIX (DM3UUECKUX SIBICHUSAX;

pa3pabarbiBaTh IJIaH PEIICHUs MPOOJIEMBbI C YYETOM aHAIN3a MMEIOIIMXCS MATePUAIBHBIX U
HeMaTepuaIbHBIX PECYypPCOB;

BHOCUTh KOPPEKTHUBHI B JCSATEIHLHOCTh, OICHUBATH COOTBETCTBUE PE3YJIbTATOB IEJIAM,
OLICHHUBATh PUCKU MOCIECTBUIN AEITEIbHOCTH;

KOOPJIUHUPOBATh U BBIIOJHATH pPadOTy B YCIOBHUSX pEAITBHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHSATUSIMHU ¥ METOIaMU (PU3HUSCKON HAYKU;

BIIaJIETh HABBIKAMU Y4eOHO-HCCIEIOBATEIbCKOM M MPOEKTHOM JeATENIbHOCTH B 00JIACTH
(U3HUKN, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOIOB DPEIICHUS 3aaad
(bU3MUECKOTO CoAepKaHUs, MPUMEHEHHUIO PA3INYHBIX METOAOB MTO3HAHUS;

BIIQJICTh BHJAMHU JICATEIHHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALH,
MpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYallUsAX, B TOM YHUCIE MPU CO3aHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyallM3UpPOBaTh 3a/1a4yy, BBIIBUTaTh THIOTE3Y
e€ pelIeHus, HaXOAUTh apTyMEHTHI JUIS IOKA3aTeIhCTBA CBOMX YTBEPXKICHHM, 33]]aBaTh MapaMeTpPhl
Y KPUTEPUU PELICHHUS;

aAHATM3UPOBATH TOJTYYEHHBIC B XOJIC PEIICHUS 3a/1a4d PE3yJbTaThl, KPDUTUYCCKU OIICHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh M (OPMYITUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBHON JCSITEILHOCTH, B TOM
qHclie IPU U3YYeHUU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIECHUBAThH MPHOOPETEHHBIH OIBIT;

YMETb MEePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITSIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJI€H, TIPeJUIaraTh OPUTHHAIBHBIE OAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAOIINE ATbTCPHATHBHBIC PEIICHUS.

Padora ¢ undopmanmeii:

BJIQJICTh HAaBBIKAMH TIOTy4YeHHUS WH(GOpMANuu (GU3NISCKOro COJEpKAaHUS W3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITENILHO OCYILECTBIIATH MOUCK, aHAIIN3, CUCTEMATH3AIUI0 U HHTEPIPETAIIIO
WH(OPMAIIMY PA3IMIHBIX BHIOB U (OPM TIPEICTABIICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIb30BaTh CPeJICTBA WH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 33a4 C COOoJIeHueM TpeboBaHUM
PrOHOMUKH, TEXHHKH 0€30ITaCHOCTH, TUTUEHBI, PECYPCOCOCPEKEHHUS, MPABOBBIX U ATHUYCCKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3UYECKOTO COACpPN AHHUSA B PA3IUYHBIX GopMaTax ¢ YIETOM Ha3HAYCHHS
uHpoOpMallUd ¥ [ENeBOW AayJUTOPHH, BHIOMpas ONTHUMAlbHYIO (QOpMYy TPEACTABICHUS U
BH3YaJTH3aIiy.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbIE el CTBHUS:

OCYILIECTBIIATH OOIICHHE HA YpOoKaX (PU3HKU M BO BHEYPOUHOH 1€ATEIbHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MDIMKTHBIX CUTYAI U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUAYATBHON paOOTHI;



BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX JEHCTBMH € y4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO 4JIEHA KOJUIEKTUBA;

MIPUHUMATh e COBMECTHOM NI€ATEIbHOCTH, OPraHU30BBIBAaTh U KOOPJIUHUPOBATH JCUCTBUS
0 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBHIM, pacCIpeleATh POJIM C Y4ETOM MHEHUIN yYaCTHUKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHHMBATh KaueCTBO CBOETO BKJIa/la M KaXKIOr0 YYaCTHHKA KOMAaHJIbl B OOIIMM pe3ysbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE IIPOEKThI, OLEHMBATh HJEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMUECKOE MOBEJACHUE B PA3JIMUHBIX CUTYaLMUSIX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBJISATh IO3HABATENbHYIO JAEATEIbHOCTh B 00JacTH (GUMKH U
aCTPOHOMMHU, BBISBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELIEHUs pacy€THBIX M KAYECTBEHHBIX 3ajJad, IUIaH
BBITTOJIHEHUS TTPAKTUYECKON PabOTHI C yYETOM UMEIOIINUXCSI PeCypCcOB, COOCTBEHHBIX BO3MOXKHOCTEH
U NIPEANOYTEHUN;

JaBaTh OIIEHKY HOBBIM CUTYaIIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, Oparb Ha ce0si OTBETCTBEHHOCTh 32
peuieHue;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 001aCTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyaIllMsiM, BHOCHUTb KOPPEKTHUBBI B JIE€SITEIIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJIa/IETh HaBbIKAMHU IO3HABATEJIbHON pediekcuy Kak OCO3HAHUSl COBEpIIAEMbIX JEHCTBUH U
MBICJIMUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUI;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU ISl OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHKEHHIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEITEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce noctukeHuss TUYHOCTHBIX PE3YIbTATOB OCBOEHMSI IMPOrpaMMbl MO (PU3UKE IS
YPOBHS cpelHero oOmero oOpa3oBaHUS y OOYYaIOLIMXCS COBEPILIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, Mpenoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU Cephl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBAHHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTD 3a
CBOE TMOBEACHHE, CIOCOOHOCTh AaJaNTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSM U IMPOSBIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAllUM, BKJIOYAIOUIEH CTpemiieHne K JOCTHKEHHMIO Ielu M YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JAEHCTBOBATh UCXO/IsI U3 CBOMX BO3MOKHOCTEH;

OMIIaTUH, BKIIOYAIONMIEH CIOCOOHOCTh TOHUMAaTh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €TI0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

COIIMATBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAaMBATh OTHOIICHUS C JIPYTUMU
JOIbMU, 3a00TUTHCSI, IPOSIBIISATHE UHTEPEC U pa3pemiaTh KOH(IUKTHL

INNPEJMETHBIE PE3YJIbTATHI
K xonmy oOyuenuss B 10 kiacce npenMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITNXCSI YMEHUM:



JIeMOHCTPHPOBATh Ha MpPUMEPax pojb U MecTo (U3UKU B (OPMHPOBAHUU COBPEMEHHOMN
HAy4YHOM KAapTUHBI MHpPA, B PA3BUTHM COBPEMEHHOW TEXHHUKH W TEXHOJIOTUH, B MPAKTAYECKOMN
JIeATSIILHOCTH JIFO/ICH;

YUUTBHIBaTh TPAHUIIBl IPUMEHEHUS HU3YYEHHBIX (U3NYECKUX MOJeNiel: MaTepuaibHas TOYKa,
WHEpIUadbHas CHUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TEJNO, WMIACAIBHBIM Tra3, MOJEIN CTPOCHUS
ra3oB, KHJIKOCTEH U TBEPIBIX TeJ, TOYCUHBIN AJIEKTPUUYECKUI 3apsa] MpH pelleHud (PU3NIECKUX
3ajay;

pacrno3HaBaTh (U3NYECKUE SBICHHS (MpoLEecChl) U OOBACHATH KX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHMSI BEIIECTBA M BJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHHE, CBOOOIHOE MaJIeHUe Tell, TBUKCHHE
[0 OKPYXHOCTH, MHEPIHs, B3aUMOACWUCTBUE Tel, AU(Qy3us, OpOyHOBCKOE JBUKECHUE, CTPOCHUE
KHUAKOCTEH M TBEPABIX TN, U3MEHEHHE 00bEMa TeNl MPH HarpeBaHUU (OXJIAXKACHHUHU), TEIJIOBOE
paBHOBECHE, UCIIAPEHNE, KOHACHCALUs, IUIaBJIEHUE, KPUCTAIN3allMsl, KUIIEHHUE, BIAXXKHOCTh BO3AyXa,
MOBBILICHUE JABIIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b MEXAY MapameTpamMu
COCTOSIHMS Ta3a B U30IIPOLIECCcaX, MIEKTPU3aLUs Tell, B3aUMOJEHCTBHE 3apsi/I0B;

OIKCHIBATh MEXAHUYECKOE JBUKECHHE, UCIOINB3Ys (hU3MUECKHUe BEJIMYMUHBI: KOOPAUHATA, MYTh,
IepeMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHJa, UMIYJIbC Tejla, KMHETUYEeCKash 3HEprusd,
MOTEHIIMAJbHAs JHEpPrus, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTh; IPH OMHUCAHUU
[IPaBWJIbHO TPAKTOBaTh (PU3NYECKUI CMBICII UCIOJIB3YEMBIX BEJIMYUH, UX 00O3HAUEHHUS U €IUHULIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIIUE NaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMM;

OIMCHIBAaTh N3YUYECHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEILJIOBbIE SIBJICHUS, UCIIOb3YS (pU3MUecKue
BEJIMYMHBI: JIaBJICHHE Tra3a, TEMIEpaTypa, CPEAHssI KHHETUYECKasi SHEPTUs Xa0THUYECKOT'0 JBUKCHUS
MOJIEKYJ, CPEIHEKBaJpaTU4HAas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HEPIUS,
pabota rasa, ko3h(UIHUEHT MOJIE3HOT0 JIEHCTBUS TEIIOBOTO JIBUTATENsS; MPH OMUCAHUH MPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICT MCIOIB3YyEMBIX BEIMYMH, UX 0003HAUCHUS W €IMHMIIBI, HAXOIUTh
(G opMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHUHY C IPYTHMMH BETUYHHAM;

ONUCHIBATh H3YYEHHbIE JJIEKTPUYECKUE CBOWCTBA BELIECTBA U DJIEKTPUYECKHUE SIBJICHUS
(mporeccsl), MCMONB3Ys (PU3NYECKHE BEIUYMHBL DJICKTPUUYECKUN 3apsi, 3JEKTpUYECKOoe IoJe,
HaNpsLKEHHOCTD TOJIS, OTEHLMAN, Pa3HOCTh MOTEHLMAJIOB; MPU ONUCAHUM MPAaBUIBHO TPAKTOBATh
¢bu3n4yeckuif CMbICT UCHOIb3yEeMbIX BEIMYMH, UX 0003HAUEHUs U €AMHUIIBI; YKa3bIBaTh (POPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYHUHAMU;

aHAJTM3UpPOBaTh (PU3UYECKUE MPOIECChl M SBJICHUS, HUCMIONb3YyS (U3NYECKHe 3aKOHBI U
NPUHLMIIBL  3aKOH BcemupHoro tsrotenus, |, Il u Il 3akonsr HbloToHa, 3akOH CcoOXpaHeHUs
MEXaHUYECKOH SHEpruH, 3aKOH COXpPAaHEHHsS WMIYJbCa, MPUHIMI CYNEPHO3ULUN CHUJ, MPUHLUI
paBHOMNpAaBUS HHEPLHMAIBHBIX CHUCTEM OTCUETa, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS
BELIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEHEN KHHETUUECKON SHEPTUH TEIUIOBOTO IBUYKEHUS MOJIEKYII €
aOCONIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMs 3JIEKTPUUECKOTO
3apsiia, 3akoH KyloHa, mpu 3TOM pa3nuyarh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U yCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHIMIIBI JACWCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE OKCHEPUMEHTHI 110 HCCIEI0BAaHUIO (U3UYECKUX SBJIEHHUH M IPOLECCOB C
HCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, IpHU 3TOM (HOpMyIHpOoBaTh MpodieMy/3aaauy u
TUIOTE3y Yy4eOHOro SKCHEPUMEHTa, COOMpaTh YCTAHOBKY W3 IMPEUIOKEHHOI0 000pyJIOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIAThH MPSAMBIE U KOCBEHHbIE M3MEPEHUs (PU3UUYECKUX BEIWYHMH, IPU ITOM BBIOMpATh
ONTHUMAJIBHBIA CIOCO0 M3MEPEHHsS M HCIOJIb30BaTh HM3BECTHBIE METOJAbl OLEHKHU MOrpeurHocTeit
U3MEPECHU;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MYECKUMHU BEIMYMHAMHU C HCIHOJIb30BAHUEM MPSMBIX
U3MEPEeHUH, MpPH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl IOTy4YCHHON
3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BHJIE TAONUIl U TpadUKOB, JENaTh BBIBOJABI M0 pe3yJbTaTam
HCCIIEIOBaHMS;

coOmro1aTh TpaBuia 0€30MacHOro TPpy/a MpH MPOBEACHUHU MCCIICIOBAHUN B paMKax y4eOHOTO
HKCIEPUMEHTa, Y4eOHO-HUCCIICAOBATENLCKOM M TPOEKTHOH JAEATENbHOCTH C HCHOJIb30BAHUEM
HM3MEPHUTEIBHBIX YCTPOUCTB | JIAOOPATOPHOTO 00OPYI0BAHHS;



pemaTh pacuéTHbIC 337aYyl C SIBHO 33JaHHON (PU3UYECKON MOJAEIbIO, HCIONb3Ys (PU3UUECKUe
3aKOHBl M IPHUHLUIBI, HAa OCHOBE aHAJIM3a YCJIOBHUS 33Jaud BBIOMpaTh (U3NYECKYIO MOJEIb,
BBIJICNIATH (pU3MUECKUE BETUYUHBI U (OPMYIIbI, HEOOXOJUMBIE TS €€ pelIeHus], IPOBOJUTH PacUEThl
Y OLIEHUBATh PEATbHOCTbh MOJYYEHHOT0 3HaUCHUs (PU3NYECKON BETUUNHBL;

pelarh KauyeCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTMYECKHM HEINPOTUBOPEUMBYIO LEHNOUKY
paccyXKJIeHUI ¢ OOPON HAa N3YYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

WCTOJIb30BATh MPHU PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHBbIE MH(POPMALMOHHBIE TEXHOJIOTUU
11 IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUY U MPEACTaBIECHUS y4eOHOM U HayYyHO-IIOMYJIAPHON
uHbOpMAaLNY, MOTYYCHHON U3 pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH IOJIYYaeMYIO
nHpopMaIuo;

MPUBOANUTH IPUMEPHI BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsSICHEHHUE ITPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJIb30BATh TEOPETUUYECKHE 3HAHMS MO (PU3HKE B MOBCEIHEBHOW JKU3HU Ui 00ECICUEeHUS
0€30I1aCHOCTH MpHU OOpALEHUH C MPUOOpPaMU U TEXHUYECKHMMH YCTPOWCTBAMH, ISl COXPaHEHMs
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAIOIIEH cpene;

paboTaTh B IpyNIE C BBIIOJHEHUEM PA3JIMUYHBIX COLMAIBHBIX POJEH, IUIaHUPOBaTh PaboTy
IpyNIbl, pallMOHAIBHO PAaCHpPENeIATh 00S3aHHOCTH U IJIaHUPOBATh AESITEIbHOCTh B HECTAHAAPTHBIX
CUTyalusiX, aJE€KBaTHO OLEHUBAThb BKJIAJ KaXJON0 U3 YYaCTHHKOB TpPYIIBI B PELICHHUE
paccMaTpuBaeMoi POOIIEMBI.

K xonumy oOyuenuss B 11 Kiacce npeiMeTHblE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

J€MOHCTPUPOBATh Ha IpPUMEPax pojb U MecTo (PU3UKM B (OPMHPOBAHUU COBPEMEHHOMH
HAay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH W TEXHOJIOTMHM, B IIPAKTUYECKOMU
NesITeIbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUWUTHIBaTh TpaHMIbl IPUMEHEHUS HU3YYEHHBIX (U3UYECKUX  MOJENeH:  TOYEHHBIN
NEKTPUYECKUH 3apsij, JIyd CBETa, TOYCUHBII UCTOYHMK CBETA, SAEpHAs MOJEIb aTOMa, HYKJIIOHHAs
MO/IENIb AaTOMHOTO Si/ipa MPH perieHn: (U3NIeCKHUX 3a/1a4;

pacrio3HaBaTh (u3Mueckue sABIEHHUS (IPOLECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAaHTOBOM (DU3MKHU: 3JIEKTpUYECKas MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MATHUTHOE JIEMCTBUS TOKA, B3AaUMOICHCTBUE MarHUTOB, MJIEKTPOMAarHuTHas: UHAYKLUS,
JeficCTBE MarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsij, 3JIEKTPOMAarHUTHbBIE
Kose0aHWs M BOJIHBI, MpPSIMOJIMHEHHOE pacHpOoCTpaHEHUE CBETa, OTpakeHHe, IpeOMIICHHUE,
uHTepdepeHus, TUPpaKkIus U MoIspU3alus CBeTa, JUCIEPCUsl CBeTa, GoToIEKTpuIecKuil 3¢ ekt
(poToaddexr), cBeToBOE MaBICHHE, BO3HMKHOBEHHME JMHEHYATOro CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U HCKYCCTBEHHAs PaJIMOAKTUBHOCTB;

OIMCHIBaTh M3y4YEHHbIE CBOWCTBA BelIECTBAa (MJIEKTPUUYECKHE, MarHUTHbBIE, ONTHYECKHUE,
ANEKTPUYECKYI0O TPOBOAMMOCTh Pa3IMYHBIX CpEl) U BJIEKTPOMArHUTHbIE SIBIEHUS (TPOLIECCHI),
UCTOJb3Yysl (PU3NUECKUE BETMUUHBI: SJIEKTPUUECKUN 3aps, CHJIa TOKa, JIEKTPUUECKOe HANPsIKEHHUE,
ANEKTPUYECKOE COMPOTHUBIICHHUE, PAa3HOCTh MOTEHLHUAJIOB, AJIEKTPOJABIKYIIAs cuia, padoTa TOKa,
MHAYKIMST MarHUTHOTO ToJs, cuina Ammepa, cuna JIopeHla, MHAYKTUBHOCTb KaTyIIKH, SHEPrus
ANEKTPUYECKOTO W MAarHUTHOTO MOJIeH, MEePHOJ U YacToTa KojeOaHuM B KojeOaTelbHOM KOHTYpE,
3apsl W CHJla TOKa B TpOIlecce€ TapMOHMYECKHX JJIEKTPOMArHMUTHBIX KojeOaHud, (OKycHOe
paccTosiHue ¥ ONTHYECKasi cujla JIMH3bI, IPU OMUCAHUU MPABWJIBHO TPAKTOBATh (PU3NUYECKHUI CMBICI
UCTOJb3yEeMbIX BEJIMYUH, UX OOO3HAYEHHs M €AMHUIIBI, YKa3blBaTh (HOPMYIIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIMUMHY C APYTUMHU BETMUYUHAMU;

OIMCHIBATh M3yUYCHHbIE KBAHTOBBIE SIBIICHUS M MPOIECCHI, UCTIONB3Ys (PU3NUECKHE BETHMYUHBI:
CKOPOCTb 3JI€KTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, PHEPIUsl U UMITYJIbC (OTOHA,
NEpHOJ, ToJypaclazna, SHEPrusl CBS3UM ATOMHBIX S€p, IPU ONUCAHUM IPAaBUIBHO TPAKTOBATh
(bu3nyecKui CMBICI UCTOJIb3YEMbIX BEJIUYMH, UX O00O3HAU€HUs M €AMHHUIIbI, YKa3bIBaTh (OPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTUMH BEIWYMHAMH, BBIYHMCIATH 3HAUYCHUE
(bU3UIECKON BEITMYHHBL,

aHAJTM3UPOBaTh (PU3UUECKUE MPOIECChHl M SBJICHUS, HCIONb3YS (U3UYECKHE 3aKOHBI U
IIPUHLIMIBL 3aKOH OMa, 3aKOHBI IOCIEN0BATEIBHOTO U MAapAJUIEIbHOTO COECIUHEHUS ITPOBOAHHUKOB,
3akoH  JIxoyma—JleHna, 3akoH  JJEKTPOMArHUTHOM  MHIAYKLUH, 3aKOH  IIPSMOJIMHEMHOIO
pacIpoOCTpaHEHHUsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHHMS CBETa, YPaBHECHHE



OiHmTeiiHa 11 GoTodPdexTa, 3aKOH COXPAHEHUsI SHEPTHM, 3aKOH COXPAHEHUS MMITyJbCca, 3aKOH
COXPAHEHHUS HIIEKTPUUECKOI0 3apsijia, 3aKOH COXpaHEeHHs] MacCOBOI0 Yucia, mocTynatel bopa, 3akoH
palMOAaKTUBHOTO pacmajga, IpH OSTOM pa3liidyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTU4eCKOe BBIpAXKEHHUE M YCIOBHS (TPaHUIIBI, 00IaCTH ) MPUMEHUMOCTH;

OTIpEIeNIATh HANPABJICHUE BEKTOpPA MHIYKIIMM MAarHUTHOTO IOJISI MPOBOJHHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30H;

BBITIOJIHATh OKCIIEPUMEHTHl MO MCCIEAOBAHUIO (U3UYECKUX SBICHUM UM MPOLECCOB C
MCTOJIb30BAaHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUI: IPU 3TOM (HOPMYIHPOBATh MpodieMy/3a1aqy u
TUIOTE3y Y4eOHOro HKCIEPUMEHTa, cOoOMpaTh YCTAaHOBKY W3 IHPEUIOKEHHOro 000pyaoBaHUs,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOJBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBbIE M3MEPEHUs (PU3NUECKUX BEITUYMH, IIPU STOM BBIOMPATH
ONTUMAIIBHBIA CIIOCOO M3MEpPEHHS M MCIOJBb30BaTh W3BECTHBIE METOABI OLIEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C MCIIOJIb30BAHHEM MPSIMBIX U3MEPEHUI: TpU
3TOM KOHCTPYHPOBAaTh yCTAHOBKY, (UKCHUpPOBATh pPE3yJabTaThl IOJTYYEHHOHW 3aBUCHMOCTH
(GU3NYEeCKUX BETMYMH B BUJIE TaOIUI] U TPApHUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM MCCIIETOBAHMS;

coOroaaTh mpasuiia 0€30MacHOro TPyAa MPH MPOBEIECHUHU UCCIEI0BAaHUI B paMKaxX yueOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIIEAOBATEILCKOM ¥ TPOEKTHOH JEATENBHOCTH C HCIOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacu€THBIE 337aYM C SIBHO 33JJaHHON (PM3UYECKON MOJEIBIO, HCIONB3Ys (PHU3UIECKUe
3aKOHBI W TMPHUHIMIIBI, HA OCHOBE aHalM3a YCIOBUS 3a/Jayd BbIOMpaTh (U3MUYECKYI0 MOJEIb,
BBIIIENATH (pU3MUYECKUe BETUYUHBI U (POPMYIIBI, HEOOXOMMBIE /IS €€ pelIeHus], IPOBOJUTH PacUETh
Y OLICHHBATh PEAbHOCTD MOJIYYEHHOTO 3HAUYCHUS (PU3HUECKOIN BEIIMYUHBL

pemaTh KAdyeCTBEHHbBIC 3a/a4d: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO IETOYKY
paccyXIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

WCTOJIB30BATh MPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHBbIE MH(POPMALMOHHBIE TEXHOJIOTUU
U1l IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUMHU U MPEACTaBIECHUS y4eOHOM U HayYyHO-TIOMYJIIPHOM
nHpOpMAINY, TTOTYYCHHON W3 pa3IMYHBIX UCTOYHWUKOB, KPUTUYECKH aHAJIM3UPOBATH TOIy4aeMYIO
nH(pOpMaINIo;

OOBSICHATH TPUHIUIBI JIEHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB, Pa3U4aTh
yCI0BHS UX OE€30MaCHOT0 MCIIOJIB30BaHMs B TOBCEAHEBHOM KU3HM;

MPUBOANTE IPUMEPHI BKJIaJIa POCCUHCKUX M 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCTIOJIH30BATh TEOPETHUYECKHE 3HAHMS MO (PU3HMKE B MOBCEITHEBHOW JKU3HU Ui 00ECICUEeHUS
0€30MacHOCTH MpH OOpalleHUH C MPUOOpPaMU U TEXHUYECKHMMH YCTPOWCTBAMH, JJIsI COXPaHEHHs
3II0OPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B IpyIMIe C BBHIIOJHEHHWEM DPA3JIMYHBIX COLMANBHBIX POJIEH, IUIAHUPOBaTh PaboTy
TPYIIBI, PAIIHOHAIEHO PACTIPEICISITh 00s3aHHOCTH M TUIAHHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJIeKBaTHO OIICHMBAaTh BKJIQJ KaXKIOrO0 U3 YYaCTHUKOB TPYNIBl B pelIeHUE
paccMaTpuBaeMoi TPOOIIEMBI.

10 KJIACC
HaumeHoBaHue Konn4ecTBo 9acoB B(Hilgpo]l:sb;e
Ne i/ pa3zienioB U TEM . HHAPPOBBIC
IPOTPaMMBI Beero Koutpomnsusr | [TpakTruecku 00pa3oBaTeJIbHBIC
€ paboThI € paboThI peCypChI

Paznen 1. DU3UKA U METOJbI HAYUYHOI'O ITO3HAHUSI

dusuka u METOIbI bubanoreka [LIOK

1.1 | mayunoro 2 https://m.edsoo.ru/7f41bf7

MTO3HAHUS 2

Hroro mo pazaeny 2

Pa3zgen 2. MEXAHUKA
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Bbubanoreka [HOK

2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bubaunoteka [IOK
2.2 | [lunamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bubanoreka LIOK
2.3 | coxpaHeHHs B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKe 2
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
85;;)1]:5}1}1 Ho- bubanoreka LIOK
3.1 YIPHO? 9 1 https://m.edsoo.ru/7f41bf7
KHHETUICCKOU 5
TEOpUU =
OCHOBEL bubnuoteka [IOK
3.2 10 1 https://m.edsoo.ru/7f41bf7
TEPMOJIUHAMUKHU 2
ArperaTtHblie
COCTOSTHHS bubnuoteka [IOK
3.3 | BemecTna. 5 https://m.edsoo.ru/7f41bf7
dazoBble 2
MePEX0/IbI
Uroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubauoreka [IOK
4.1 | DnekTpocTaTHKa 10 1 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
JIEKTPUYECKUN bubmuoreka [IOK
4.2 | Tok. Toku B 12 1 https://m.edsoo.ru/7f41bf7
pa3IMYHBIX 2
cpenax
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOTPAMME
11 KJIACC
KonnuecTBo yacos DNEeKTPOHHBIC
HanmenoBanue
(mudpoBsIe)
Ne /i pa3esoB U TeM
o0Opa3oBaTenbHbIC
POrpPaMMbI
Kontposbnsl | [IpakTnuecku pecypebl
Bcero
e paboTbI € paboThI
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Paznea 1. JIEKTPOJJNHAMUKA

MarsauTtHoe noiJie.

bubmmoreka [HOK

1.1 | DnexTpoMarauTHa 11 1 https://m.edsoo.ru/7f41c97
ST MHTYKITAS c
Hroro no pazaeny 11

Paznea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanunueckue u bubanoreka LIOK
2.1 | 51eKTpOMAarHUTHBI 9 https://m.edsoo.ru/7f41c97
e KonebaHus c
MexaHuueckue u bubanoreka [LIOK
2.2 | 2IeKTPOMATrHUTHBI 5 1 https://m.edsoo.ru/7f41c97
€ BOJIHBI C
bubauoreka LIOK
2.3 | Onruka 10 https://m.edso0.ru/7f41c97
c
Utoro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

cOI;:eH O;SH,HOP“I bubanoreka LIOK
3.1 o 4 1 https://m.edso0.ru/7f41c97
TCOPHUH :
OTHOCHUTEIILHOCTH c
Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

DJIEMEHTHI bubauoreka [LIOK
4.1 | KBaHTOBOM 6 https://m.edso0.ru/7f41c97
OITHKU C
bubnnoreka IIOK
4.2 | CtpoeHue atoma 4 https://m.edsoo.ru/7f41c97
C
bubnnoreka IIOK
4.3 | ATomMHOE AP0 5 https://m.edsoo.ru/7f41c97
C
Hroro mo pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

DJIEMEHTEI bubnnoreka IIOK
5.1 | actpoHOMUU U 7 1 https://m.edsoo.ru/7f41c97
acTpopu3uku c
Hroro mo pazaeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubanoreka [IOK
6.1 Obobmatomee 4 https://m.edsoo.ru/7f41c97
MOBTOPEHUE

C
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Hroro no pazneny

PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME
10 KJIACC
ONEeKTPOHHBIE
KonmgectBo yacoB Hara UM ppOBLIC
No U3YYCHUS o0pa3oBaTenbHbIC
1/ Tema ypoxka pecypcel
1}
Beer | KonrtponbH | IIpakTnyeck
0 bI€ pabOTHI ne paboThl
DH3HKa — HayKa o bubanoreka [IOK

npupoje. Hayunsie

1 1 https://m.edsoo.ru/ff0c3
METO/IbI TO3HAHMS 26D
OKPY’KaIoIlero MUpa =
Ponp u Mecto
¢buzuku B
(bopMHPOBaHVHH bubnuoteka [IOK
2 | COPPCMEHION 1 https://m.edsoo.ru/ff0c3
HAyYHOU KapTUHBI 306
MHpa, B -
MIPAaKTUYECKOU
NEeITeILHOCTH JII0IEH
MexaHndeckoe
JIBHKCHUE.
OTHOCHUTENBHOCTH bubmmoreka [IOK
3 | MEXaHHUYECKOTO 1 https://m.edsoo.ru/ffOc3
JIBHKEHUS. 508
[Tepemenienue,
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE bubanoreka [IOK
4 | mpsIMOJIMHENHHOE 1 https://m.edsoo.ru/ff0c3
IBIKEHHUE 620
PaBHOyCKOpEeHHOE bubnuoreka [IOK
5 | npsMonuHeiHOe 1 https://m.edsoo.ru/ff0c3
IBIKEHUE 12e
CB00OHOE TaIEHHE. bubmunoreka [IOK
6 | Yckopenue 1 https://m.edsoo.ru/ff0c3
CBOOOIHOTO MaJeHUs 9cc
Kpuonuneiinoe
NBIDKEHHE. bubmunoreka [IOK
7 | JIBmxeHue 1 https://m.edsoo.ru/ffOc3
MaTepHabHOU TOYKH ada
110 OKPYKHOCTH
Hpunim bubmuoreka [IOK
g | OTHOCHTEILHOCTH 1 https://m.edsoo.ru/ff0c3
lanunes.

NuepuuanbHbie

be8
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CUCTEMBI OTCYETA.
[TepBblii 3aK0H
Hprorona

Macca Tena. Cua.
[TpunImn
CYNEPHO3UIUU CHUJL.
Bropoii 3akoH
Hrrotona g
MAaTepHATbLHON TOUYKHU

buobmmoreka [IOK
https://m.edsoo.ru/ffOc3
be8

10

Tpetuii 3akoH
Herorona nis
MaTepualbHbIX TOUEK

bubmmoreka [HOK
https://m.edsoo.ru/ff0c3
be8

3aKOH BCEMUPHOTO
Taroredus. Cua

bubanoreka [IOK

11 | Tsoxectu. [epBas https://m.edsoo.ru/ff0c3
KOCMHUYeCcKast doo
CKOPOCTh
bub6mmoreka [IOK
Cuna ynpyrocru.

12

3axoH ['yka. Bec Tena

https://m.edsoo.ru/ff0c3
el8

13

Cuna tpeHus.
Koaddurment
Tpenus. Cuiia
COIPOTHUBIICHUS IPU
JBYDKEHUH Tela B
KHJIKOCTH WU Taze

bubanoreka [IOK
https://m.edsoo.ru/ffOc3f

76

14

[ToctrynarenbHoe 1
BpalaTeIbHOE
JIBUYKEHUE
abCOIOTHO TBEPIOTO
Tena. MOMEHT CHIIBIL.
[Lireuo cuibl.
VYcnoBus paBHOBECHS
TBEPJOTO TeNa

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4
1a6

15

Nmnynse
MaTepHalbHOU
TOYKH, CUCTEMBI
MarepuaibHbIX
Touek. Mmmymnse
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JIBUYKEHUE

bubmmoreka [TOK
https://m.edsoo.ru/ffOc4
3d6

16

PabGora 1 MOIIHOCTH
cuabel. KnHeTndueckas
SHEPTUst
MaTepHabHON
Touku. Teopema 06
H3MCHEHHUU
KHMHETHYECKON
SHEpPruu

bubmuoreka [IOK
https://m.edsoo.ru/ffOc4
502
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17

ITorennumanpHas
SHEprus.
ITorennmanpHas
SHEprus ynpyro
nepopMupoBaHHON
MPYKUHBI.
IloTenumanbHast
SHEPTHUs Tela BOIU3U
MMOBEPXHOCTU 3eMIIN

bubmuoreka [IOK
https://m.edsoo.ru/ffOc4
6la

18

IloTennuanesHele U
HEIOTEHIUAJIbHBIE
cuibl. CBsI3b pabOTHI
HEIMOTEHIMAIBLHBIX
CHJI C U3MECHEHHEM
MEXaHUUEeCKOH
SHEPrUU CUCTEMBI
TeNl. 3aKOH
COXpaHEHUS
MEXaHUIEeCKOH
SHEpPruu

bubmmoreka [HOK
https://m.edsoo.ru/ffOc4
78c

19

JIaGoparopHas
paborta
«HccaenoBanne
CBSI3U PAOOTHI CHUIIBI C
M3MEHEHUEM
MEXaHUYeCKOM
SHEPTUU TeJla Ha
MpUMepe PaCTKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTponbnas pabota
10 TEME
«KnHemaTHka.
Jlunamuka. 3akOHBI
COXpaHEHUs B
MEXaHHKE

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4
b74

21

OcHoBHbBIC
ITOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH.
BbpoyHnoBckoe
IBIKEHHE.

Auddysus

bubmmoreka [TOK
https://m.edsoo.ru/ffOc4
dc2

22

Xapakrtep ABUKEHUS
U B3aUMOJEHUCTBHUS
YacTHUIl BEUIECTBA.
Mopenu cTpoenus
ra3oB, JKHJIKOCTEH 1
TBEPABIX TEI

23

Macca monexy:.
KomnuectBo
BEIIECTBA.
ITocTostuaas
ABorazipo
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Tennosoe
paBHOBECHE.
Temneparypa u eé€
n3mepenue. [lkana
temnepatyp Llenbcus

25

Wneanbueiii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4f
de

26

AOcoroTHas
TeMIieparypa Kak
Mepa cpeiHe
KHHETHYECKOM
SHEPIrUU JBUKEHUS
MOJIEKYJI. Y paBHEHHE
MenneneeBa-
Knaneiipona

bubmmoreka [HOK
https://m.edsoo.ru/ff0ch
1le

27

3akoH /lanpTOHA.
I"a3oBbI€ 3aKOHBI

28

JlaGopaTopHnas
pabora
«HccnenoBanue
3aBUCUMOCTH MEXILY
napameTpamu
COCTOSTHUS
pa3peKCHHOTO Ta3ay

N3onporecce! B
naCaJIbHOM I'a3€ U Ux

bubanoreka [IOK

29 https://m.edsoo.ru/ff0c5
rpagudeckoe 70e
MpeACTaBICHUE -
BuyTtpenHss sHeprus
TEPMOANHAMUYECKOMN
CHUCTEMBI U CIIOCOOBI
€€ U3MCEHEHHUS. bubnunoreka IIOK
30 | KonuuecTBoO TEIOTHI https://m.edsoo.ru/ff0c5
u pabora. 952
BnyTtpennss sneprus
O0JIHOATOMHOT'O
HAAeaIbHOTO ra3a
o bubmunoreka [IOK
31 https://m.edsoo.ru/ff0c5
TerIonepe1ayn
c36
VY nennHas
TEIJIOEMKOCTh
BEIIECTBA. Bbubmmnoreka IIOK
32 | KonuuecTBO TEILIOTHI https://m.edsoo.ru/ff0c5

IIpH TeTIonepeaaye.
AnmnabaTHBIA
porecc

36
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[TepBblii 3aK0H
TCPMOAUHAMUKU U

bubmuoreka [IOK

33 https://m.edsoo.ru/ff0c5
€ro HpI/IMeHeHI/Ie K e fC
usomnponeccam -
HeobpatumocTh

34

IIPOLIECCOB B
npupoje. Bropon
3aKOH
TCPMOJAWMHAMUKHN

bubmmoreka [HOK
https://m.edsoo.ru/ffO0c6
230

35

[IpunIMn nercTBus u
KIIJI rennoBoi
MAIIUHEI

buobmmoreka [IOK
https://m.edsoo.ru/ffOc6
00a

36

uxn Kapuo u ero
KILJ

37

OKOJIOTUYECKHE
POOIIEMBI
TETUIOHEPTEeTUKH

38

Oo6o06maromuit ypox
«MonekynspHas
¢usnka. OCHOBBI
TEPMOIMHAMHKI

bubanoreka [IOK
https://m.edsoo.ru/ff0c6
938

KonTponbnas pabota
o TeMe

bubmmoreka [HOK

39 | «MonexymspHas https://m.edsoo.ru/ffOc6
¢uznka. OCHOBBI as0
TEPMOIMHAMHKI
[TapooGpa3zoBanue u BuGmorexa LIOK

40 | KOHACHCANHA. https://m.edsoo.ru/ffOc6
Ucnapenue n 3b6
KUTICHUE -

41

AGcomtoTHas U
OTHOCHUTEJIbHAS
BJIAKHOCTh BO3/TyXa.
Hacsimennsriit nap

bubanoreka [IOK
https://m.edsoo.ru/ff0c6
4d8

42

TBépaoe Teno.
Kpucrannmueckue n
amopHbIe Tena.
AHnzorponus
CBOMCTB KpPHUCTAJIJIOB.
XKunkue KpucTambl.

bubmmoreka [TOK
https://m.edsoo.ru/ffOc6
5f0

CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
KpUCTAJIIIU3aLU. bubnuoreka [IOK
43 | YaenbHas TemoTa https://m.edso0.ru/ffOc6
TIJIaBJICHUS. 708

CyOmmmariust



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

44

YpaBHeHue
TEILIOBOro OajlaHca

bubaunoreka [HIOK
https://m.edsoo.ru/ffOc6
820

DnekTpu3anus Teil.

DIIEKTPUUYECKUI bubaunoreka [IOK
45 | 3apsn. /IBa Buna https://m.edsoo.ru/ffOc6
AIIEKTPHYCCKUX bce
3apsJ0B
[IpoBoaHUKH,
JSIICKTPHKH 1 bubanoreka LIOK
46 | JONYTPOBOITHICH, https://m.edsoo.ru/ffOc6
3aKOH COXpaHEHHS bee
ANEKTPUUYECKOTO —
3apsja
Bs3aumogeiicTBue

47

3aps/10B. 3aKOH
Kynona. Touyeunslit
IIEKTPUYECKUI 3apsT

bubmmoreka [IOK
https://m.edsoo.ru/ffOc6
ced

HanpsixénnocTtb
AIEKTPUIECKOTO
nosst. [IpuHimn bubanoreka LIOK
48 | cynepro3uiuu https://m.edsoo.ru/ffOc6
ANEKTPUYECKUX df2
noiaeu. Jluauu
HANPSKEHHOCTH
PabGoTa cui
ANEKTPOCTATUYECKOTO bubanoreka I1IOK
49 | moms. ITorenmmann. https://m.edsoo.ru/ffOc6f
Paznocthb 00
MMOTEHIHAIOB

[IpoBoaHMKY U
JTUDJIEKTPUKHU B

SIIEKTPOCTATHUECKOM bubmorexa LIOK
50 p https://m.edsoo.ru/ffOc7
oJI€.
018
JusnexTpuueckas
MIPOHUIIAEMOCTh
DIEKTPOEMKOCTD Babmiorexa LIOK
51 P ’ https://m.edsoo.ru/ffOc7
Konpgencarop
126
DNEeKTPOEMKOCTh
EEECI;EEZTO N bubmuoreka [IOK
52 A pa. https://m.edsoo.ru/ffOc7
DHeprus
2c0
3apsKEHHOTO

KOHACHCATOpa



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

53

JIaGoparopHas
pabora "M3mepenue
JIEKTPOEMKOCTH
KoHzAeHcaropa'

54

[Tpunimn nercTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIHUPOBAJIHLHOTO
amnmapara, CTpyHHOT0
MIpUHTEpA.
DneKTpocTaTHIecKas
3aIuTa. 3a3eMJICHUE
AJIEKTPOIPUOOPOB

55

DIJIEKTPUYECKUH TOK,
YCIJIOBHS €70
CYILIECTBOBAHUSI.
[TocTossHHBIN TOK.
Cuna ToKa.
Hanpsxenue.
CormpoTuBieHue.
3akon OMa s
y4acTKa 1enu

56

[TocnenoBarenbHOE,
napaiebHOe,
CMEIIaHHOe
COeIMHEHUE
MTPOBOHHUKOB.
JlabopaTopHas
pabota «3yuyenue
CMEIIaHHOTO
COETMHEHUS
PE3UCTOPOBY

bubmumoreka [HOK
https://m.edsoo.ru/ffOc7
4f0

57

PaboTa u MonIHOCTH
ANEKTPUUYECKOTO
ToKa. 3akoH J[>oys-
Jlenma

bubmumoreka [HOK
https://m.edsoo.ru/ffOc?
838

58

3axon Oma mis
MIOJIHOM (3aMKHYTO)
ANEKTPUYECKON LIETTH.
Kopotkoe
3aMbIKaHUE.
JlabGopaTopHas
pabota «3mepenue
OJIC ucrtoyHHKa TOKa
Y €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bubmmoreka [HOK
https://m.edsoo.ru/ffOc7
ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas
MPOBOJIUMOCTh
TBEPABIX METAJLIOB.
3aBHCHUMOCTh
CONIPOTUBJICHUS
METaJJIOB OT
TeMIIepaTyphl.
CBepXIpoBOAMMOCTh

60

DIIEKTPUYECKUI TOK
B Bakyyme. CBolicTBa
ANEKTPOHHBIX IMYYKOB

61

[TonynpoBoHMKH, UX
coOCTBeHHAas U

IIPUMECHAs
MIPOBOANMOCTb.
CaoiicTBa p—n-
nepexoa.
[TonynpoBOIHUKOBEIE
puOOpHI

bubanoreka [IOK
https://m.edsoo.ru/ff0c8
4ae

62

DIEeKTPUYECKHUI TOK
B pacTBOpax u
pacrmiiaBax
ANEKTPOJIUTOB.
DNeKTpoNIuTHYECKast
JUCCOLIAIHS.
OneKTponaun3

bubanoreka [IOK
https://m.edsoo.ru/ffOc8
2ba

63

DNEeKTPUYECKHUI TOK
B ra3ax.
CaMoCTOSTEIbHBIN 1
HECaMOCTOSTEIIbLHBIN
paspsan. MomHus.
IIna3ma

bubanoreka [IOK
https://m.edsoo.ru/ff0c8
4ae

64

DNeKTpUYECKue
pubopsl U
YCTPOMCTBA U UX
MIPAKTUIECKOE
MIPUMEHCHHE.
[IpaBuna TeXHUKU
0€301MacHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c8
6fc

65

O60061maronuit ypok
«DNEKTPOANHAMHKAY

bubmmoreka [TOK
https://m.edsoo.ru/ffOc8
8be



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

KontponbHas padota
o TeMe

«DNEKTPOCTATUKA. bubaunoteka [IOK
66 | TTocTostHHBII 1 1 https://m.edsoo.ru/ffOc8
AIEKTPUIECCKUI TOK. a8a
Toxku B pa3nu4HbIX
cpenax»
Kommonmmian pabora bu6aorexa LIOK
67 P P 1 https://m.edsoo.ru/ffOc8
10 TeMe
" " c56
DneKTpoAMHAMUKA
Pe3epBHbIit ypok. bubnuoteka [IOK
68 | OGoO0marouMii ypok 1 https://m.edsoo.ru/ffOc8f
o Temam 10 kiacca 6c
OBILIEE KOJIMYECTBO
YACOB IIO 68 3 3
ITPOI'PAMME
11 KJIACC
ONEeKTPOHHBIE
KonnuecTBo 4acos Hara 1M (pOBLIC
No W3y4YeHUs oOpasoBarenbHbIe
n/ Tema ypoxka pecypcbl
I
Beer | KontponeH | IIpakTnueck
0 ble paboThl | ue paboThI
IlocTosiHHBEIE
MAarauThl U UX
e
1 . 1 https://m.edsoo.ru/ff0c9
BekTop MaruutHOM
118
UHAYKIUU. Jluann
MarHUTHOM
WHTYKITHHA
MarsHuTHoe I10JIe
g‘;‘;‘:;’g’*iﬁi CaTOKOM' Bu6mmorexa [IOK
2 petena. 1 https://m.edsoo.ru/ff0c9
BsaumogeiicTBue 8fe
MIPOBOJIHUKOB C —
TOKOM
H;(?Sfaaz(llﬂHaHeHne bubauoreka [1OK
3P Y1 1 1 https://m.edsoo.ru/ff0c9

MAarauTHOI'O I10JIA
KaTyliKu C TOKOM)»

8fe



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

[eiicTBue
MarHuTHOTO TIOJISI Ha
MIPOBOJHUK C TOKOM.
Cuna Amrnepa.
JlaGopaTopHnas
paborta
«HccrnenoBanue
JNIEUCTBUSA
ITOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM)

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9
ac0

[elictBue
MarHMTHOT'O TOJIS Ha
JBUKYITYIOCS
3apSKEHHYIO
gactuiy. Cuna
Jlopenma. Pa6ota
cunel JIopeHna

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9
df4

DJIeKTpOMarHuTHas
nHaykius. [Torok
BEKTOpPa MarHUTHOM
unaykuuu. 9/1C
WHJYKUUU. 3aKOH
3JIEKTPOMATrHUTHOMN
nnaykuuu Gapanes

JlaGoparopHas
pabota
«HccnenoBanne
SIBIICHUS
3JIEKTPOMATrHUTHOMN

WHIYKIA)

bubmmoreka [IOK
https://m.edsoo.ru/ffOca
150

NHAYKTUBHOCTS.
SBnenne
camonHykiuu. J1C
CaMOMHIYKITUH.
DHeprusi MarHUTHOT O
TIOJISI KaTYIIKHU C
TOKOM.
DJIEKTPOMarHuTHOE
rnoJjue

bubmmoreka [IOK
https://m.edsoo.ru/ffOca
600

Texunueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
IOCTOSIHHBIE
MAarHHTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTeb,
YCKOPUTEIHU
3JIEMEHTAPHBIX
YacCTHIL,
WHIYKIMOHHAs [1eYb



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

10

O6o0maromuii ypok
«MarsuTHoe 1nozJe.
DJIeKTpOMarHuTHas
WHTYKIUS

bubmuoreka [IOK
https://m.edsoo.ru/ffOca
b82

11

KonrponsHas pabora
1o reme «MaruutHoe
nose.
DIIeKTPOMarHUTHAS
WHIYKIUSD)

bubmmoreka [HOK
https://m.edsoo.ru/ffOca
ds8

12

CBoOoHbBIE
MEXaHHUYCCKHE
KoJe0aHusl.
l'apmonunueckue
KoJe0aHusL.
YpaBHeHue
TapMOHHYECKHUX
KoJe0aHMuii.
[IpeBpaienue
SHEPTHH

bubanoreka [IOK
https://m.edsoo.ru/ffOcaf
06

13

JlaGopaTopHas
pabora
«UccnenoBanue
3aBUCHMOCTH
MepUOJIa MaJIBbIX
KoJieOaHu# Tpy3a Ha
HUTH OT JUITMHBI HUTH
U MacChl Tpy3a»

14

KonebarenpHbIiH
KoHTYp. CBOOOIHBIE
ANIEKTPOMATrHUTHBIC
KoyIe0aHus B
HJIeaIbHOM
KoyebaTeIbHOM
KOHTYpE. AHAJIOTHSI
MEXITY
MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMH
KoJIeOaHUIMU

bubmmoreka [IOK
https://m.edsoo.ru/ffOch
820

15

®opmyna Tomcona.
3aKOH COXpaHEHUS
SHEPTUHU B
ueaIbHOM
KoJsie0aTenbHOM
KOHTYpE

bubmmoreka [TOK
https://m.edsoo.ru/ffOch
9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXaromux
KoJIeOaHMSIX.
Brinyxennbie
MEXaHUYECKHUE
KoJe0aHusL.
Pe3onanc.
Brinyxennbie
3JEKTPOMArHUTHbHIC
KoJeOaHus

bubmmoreka [HOK
https://m.edsoo.ru/ffOch
b86

17

[TepemeHHBIN TOK.
CunyconaanbHbIN
MePEMEHHBIN TOK.
MommHoCTh
MIEPEMEHHOT0 TOKaA.
AMIUTMTYIHOE U
JEHCTBYIOLIEE
3HAYEHHE CHUJIbI TOKA
U HaIpsKEHUs

bubmmoreka [IOK
https://m.edsoo.ru/ffOch
d34

18

Tpauchopmarop.
IIpousBoxactso,
nepeaayda u
norpedyieHue
AJIEKTPUYECKON
SHEPTHH

19

YeTpoicTBO U
MPAKTUYECKOE
MPUMEHEHUE
3JIEKTPUYECKOTO
3BOHKA, F'€HepaTopa
IIEPEMEHHOTO TOKa,
JIMHAHN
3JIEKTpoIIepeay

bubanoreka [IOK
https://m.edsoo.ru/ffOcc
324

20

OKOJIOTUYECKHE
PHUCKH NIpU
MPOU3BOJICTBE
3JIEKTPOIHEPTUU.
Kynerypa
HCITOJIb30BAHUS
3JIEKTPOIHEPIUU B
MOBCEIHEBHOM KM3HHU

21

Mexanuyeckue
BOJIHBI, YCIIOBUS
pacmpocTpaHeHHs.
[Tepuoa. Cxopoctb
pacrpocTpaHeHUs U
JUTMHA BOJIHEI.
[Tonepeunslie u
MIPOJIOJILHBIC BOJIHBI

bubmmoreka [TOK
https://m.edsoo.ru/ffOcca
54



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

22

3ByK. CKOpOCTh
3ByKa. ['poMKOCTh
3ByKa. BeicoTa TOHa.
TemOp 3ByKa

bubmuoreka [IOK
https://m.edsoo.ru/ffOccc
Oc

23

DNeKTpOMarHuTHHIC
BOJIHBI, UX CBOWCTBA
u ckopocrts. [lkana
AJIEKTPOMATrHUTHBIX
BOJTH

bubmmoreka [HOK
https://m.edsoo.ru/ffOccf
e0

24

[TpuHIUIIBL
pPaaroCBI3HU U
TEJIEBUIACHHUS.
Passurtue cpencrs
cBsa3u. Pagnosnokamus

25

KonTponbhas padora
«Komnebanus u
BOJIHBI»

buobmmoreka [IOK
https://m.edsoo.ru/ffOcc
6f8

26

[IpssmonuneHOe
pacrnpocTpaHEHUE
CBETa B OJHOPOJHOU
cpene. Toueunsiii
HWCTOYHHUK cBeTa. Jlyu
cBeTa

bubmmoreka [IOK
https://m.edsoo.ru/ffOcd
350

27

OTtpaxxeHue cBera.
3aKOHBI OTPaKEHHUS
csera. [loctpoenue
M300pakeHH B
IJIOCKOM 3€pKajie

bubanoreka [IOK
https://m.edsoo.ru/ffOcd
4e0

28

[Ipenomienne cpera.
ITonHoe BHyTpeHHEE
OTpa’KECHHUE.
IIpenenbHblil yrou
IIOJIHOTO

bubmmoreka [HOK
https://m.edsoo.ru/ffOcd
76

BHYTPEHHETO
OTpaKCHHUS
JlaGopaTopHas
pabora «3mepenne bubnuoreka [IOK

29 | moka3zarens https://m.edsoo.ru/ffOcd
MIPETOMJIICHUS 67a

CTCKJIa»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

30

JInnzel. [TocTtpoenue
M300pakeHUI B
nuH3e. Dopmyna
TOHKOM JIMH3EI.
VBenuueHue JIMH3E

bubmuoreka [IOK
https://m.edsoo.ru/ffOcd
dle

31

JlaGopaTopHnas
paborta
«HccnenoBanue
CBOMCTB
MU300paXeHUI B
JINH3aX)»

32

Jucnepcus caera.
CI10KHBIN COCTaB
Oenoro cBera. L[Ber.
JlaGopaTopHas
paborta
«Habmronenue
JUCTIEPCUU CBETA)

33

HNHuTtepdhepennus
cera. Judpaxmms
CBeTa.
HudpakimonHas
peméTka

bubmmoreka [IOK
https://m.edsoo.ru/ffOce
d22

34

[TonepeuHocTh
CBETOBBIX BOJIH.
[Tonspuszanusa ceera

bubmmoreka [IOK
https://m.edsoo.ru/ffOcfO
2e

35

Onrudeckue
npuOopsl U
YCTpOMCTBA U
yCIOBUS UX
0e30ITacHOTO
MIPUMEHECHHUS

36

I'pannisl
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHUKH.
[Toctynater
CHenuaIbHON TeOpuun
OTHOCHUTEITLHOCTH

bubmmoreka [HOK
https://m.edsoo.ru/ffOcf8
62

37

OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3ameIeHHe BpEMEHHU
U COKpAIlleHHe
JUTUHBI

bubmuoreka [IOK
https://m.edsoo.ru/ffOcfa
42



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

38

OHeprus U UMITYJbC
PETAATUBUCTCKOMN
yacTuil. CBA3b
MACCHhI C SHEprueu u
HUMITYJILCOM. DHEPIUst
MTOKOSI

bubmuoreka [IOK
https://m.edsoo.ru/ffOcfc
68

39

KonrtponbHas padota
«Ontrka. OCHOBBI
CHeIaaIbHON TEOpUHr
OTHOCUTEIBHOCTH

bubmmoreka [HOK
https://m.edsoo.ru/ffOcf6
fo

40

®otonsl. Dopmyna
[Inanka. DHeprus u
UMITyIsC GOTOHA

bubanoreka [IOK
https://m.edsoo.ru/ffOcfe
16

OTtkpbiTHE U

HUCCIIeI0OBaHNE bubanoreka [IOK
41 | poroaddekra. https://m.edsoo.ru/ffOcff
Omnpiter A. T c4
CroneroBa
3aKOHEBI
dotorddekra.
VYpaBHeHue bubnuoteka [IOK
42 | DiHmTeRHA 11 https://m.edsoo.ru/ff0d0
dhoTorddekra. 15e
«Kpacnas rpanuma»
dhoTorddexra

43

JlaBiieHue cBera.
Omnmwitel 11. H.
JleOenena.
Xumudaeckoe
JICHCTBUE CBETa

bubanoreka [IOK
https://m.edsoo.ru/ff0d0
4a6

44

Texunueckue
YCTPOWCTBA U
MTPAKTUIECKOE
MIPUMEHECHHE:
(hoTOdIIEMEHT,
dboTonaTuuk,
coJHeuHas Oartapes,
CBETOJUO]



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

45

Pemrenue 3amad mo
TeMe «DIIEMEHTHI
KBAaHTOBOU OITHUKW

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0
302

46

Moaens atoma
Tomcona. OnbIThI
Pesepdopaa o
pacCessHUIO 0i-4acCTHII.
[Inanerapnas moneinb
aToma

bubanoreka [IOK
https://m.edsoo.ru/ff0d0
9la

47

[TocTtymater bopa

bubanoreka [IOK
https://m.edsoo.ru/ff0d0
afa

48

N3nyuenue u
IIOTJIOIICHUE
(hOTOHOB MpHU
Iepexojie aToma ¢
OJIHOTO YPOBHS
SHEPTUH Ha JPYIOM.
Buibl ciekTtpoB

bubanoreka [IOK
https://m.edsoo.ru/ff0d0
afa

49

BoaHoBEIE cBOIiCTBA
yactull. BoaHs! 1e
bpois.
KopnyckynsapHo-
BOJIHOBOM JTyaJIM3M.
CroHTa"HHOE U
BBIHY)KJICHHOE
W3IIy4eHUE

bubanoreka [IOK
https://m.edsoo.ru/ff0d0
ca8

50

OtkpsITHE
PalnOaKTHBHOCTH.
OmnsiThl Pesepdopaa
TI0 OTIPEAETICHUIO
cocTaBa
pPanOaKTUBHOTO
U3ITy4YEeHUs

bubmmoreka [TOK
https://m.edsoo.ru/ffOdOf
d2

51

CsoiicTBa anbda-,
OcTa-, raMmma-
n3nydeHus. Bnusaue
PaaNOAKTUBHOCTH Ha
YKUBBIE OPTraHU3MBI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE TPOTOHA U
HeuTpoHa. M30Toms!L.
Anbda-pacna.
ONEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-
pacnazn. 'amma-
U3ITy4yeHue

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1
162

53

OHeprus cBA3U
HYKJIOHOB B sIJIpeE.
SnepHble peakuuu.
SnepHsblii peakTop.
[Tpob6nemsl,
NEPCHEKTHUBHI,
9KOJIOTMUYECKUE
acIIeKThI AepHON
SHEPreTHKU

bubanoreka [IOK
https://m.edsoo.ru/ff0d1
356

54

DneMeHTapHbIe
yacTulibl. OTKpbITHE
MO3UTpoHa. MeToabl
HaOJIIOICHUS U
perucrpaunuu
3JI€MEHTaPHBIX
yactul. Kpyribii
CTOJ
«DyHaaMeHTalbHbIE
B3aHMOJICHCTBUSL.
EnunctBo
(buzmgeckoit
KapTUHBI MUPay

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0
€38

55

Bux 3Bé31H0r0 HebA.
CozBesnus, Apkue

3BE3/bI, IJIAHETHI, UX
BUINMOE JIBHM)KEHHE.
ConHeyHas cucTeMa

56

Connne. ConHneunast
aKTUBHOCTb.
Hcrounuk sHeprun
Connna u 38837

57

3BE3MBI, KX OCHOBHBIE
XapaKTEPUCTUKH.
3BE3BI TJIaBHOM
IIOCIIEJOBATEIIFHOCTH
. BayTtpennee
CTPOCHUE 3BE3I.
CoBpemeHHbIE
MPEACTABICHUS O
MIPOUCXOKACHUHN U
sporonnu CoJHIa U
3BE3]



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

58

Muneunsiii [yt —
Hama ["anakTuka.
Ilonoxenue u
nemwxkenne CoiHIa B
I'amakTuke.
lanaxtuku. Y€pHbie
JBIPBI B SiApax
rajlakTUK

59

Bcenennas.
Pa30eranne
rajaktuk. Teopus
Bosbiioro B3peiBa.
PemukToBoe
U3JIy4CHHE.
MeraranakTuka

60

Hepemennsie
IPOOIIEMBI
aCTPOHOMUH

61

KonTposbHas padota
«DJIEeMEHTBI
aACTPOHOMHUH U
aCTPOPUUKI

62

O6o0uaromuit ypox.
Ponb pusuku u
aCTPOHOMHH B
SKOHOMHYCCKOH,
TEXHOJIOTUYECKOI,
COLIMAJIBHON U
THUYECKON cepax
JeSTeTbHOCTH
YeJI0BEKa

63

O6o0mmaromuii ypox.
Ponb u mecTo
(bu3UKHN U
aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MHpa

64

O06o0mmaromuii ypox.
Ponb dpuznueckoit
TEOPHH B
(dbopmMupoBaHUU
MPEACTABICHUH O
¢busnyeckoil kapTuHe
MHUpa




65

O600maromuii ypox.
Mecto ¢usnueckoi
KapTHHBI MUPa B
olmiem psay
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
IIPEACTABICHUH O
pUPOJIE

66

Pe3epBHbIil ypok.
MaruuTHOE noJie.
DneKTpOMarHuTHasI
WHTYKIIHS

67

PesepBHbIii ypOK.
Ontuka. OCHOBEI
CIICIMAIbHON TEOPUH
OTHOCHTEIBHOCTHU

68

Pesepunblii ypok.
KBanrtoBas ¢uzuka.
DNeMEHThI
ACTPOHOMHUH U
acTpodu3uku

buobmmoreka [IOK
https://m.edsoo.ru/ff0d1
784

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JI51 YHEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosues b.b., Corckuii H.H. mox penakuueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
®duswuka, 10 kmacc/ Mskumes [.51.6 byxosnes b.b., Corckuii H.H., Knaccuueckuii kypc,
"U3narensctBo "lIpocBemenne"

METOAUYECKUE MATEPHUAJIbI IJI51 YYUTEJIA
JlaGopaTtopusbrii mpaktukyM / CtenanoB C.B. nmox penaknueit Kyapsisiera B.B., OO0 "/IPODA"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Yuu.py



