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HHOACHUTEJBHASA 3AIINCKA

[Tporpamma o ¢uszuke 6a30BOr0 YPOBHS Ha YPOBHE CpeAHET0 o0Iero oopazoBanus pa3padoTaHa
Ha OCHOBE TIOJIOKEHHUH M TpeOOBaHWW K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOM
nporpammel, nipencraBieHHbx B PI'OC COO, a takxke ¢ yuérom (enepanpHOil pabodeit mporpamMmsl
BOCIHUTAHMSI W KOHLENUIWU TMpenojaBaHus ydyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTelbHBIX
opranmzanusax Poccuiickoii @enepaliiu, pealn3yoluX OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBbI.

Copep:xanue mporpaMMbl Mo (u3HMKe HampaBieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyuatontuxcs 10—11 kiaccoB npu 00ydyenuu ux ¢pusznuke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOrO mnoaxoxa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusiM PI'OC
COO K mnaHupyeMbpIM JTUYHOCTHBIM, IMPEIMETHBIM W METalmpeIMETHBIM pe3yiabTaTaM OOy4YeHHs, a
TaK)K€ YYUTHIBAET HEOOXOJUMOCTh peau3alliid MEXIPEJAMETHBIX CBA3ed (PU3UKH C €CTeCTBEHHO-
HAayYHBIMH Y4eOHBIMHM mpenMeTamMu. B Hel ompenensitoTcsi OCHOBHBIE IIeNid HM3y4YeHHs] (U3MKH Ha
ypOBHE cCpeaHero oOmiero o0pa3oBaHus, IMJIAHUPYEMBbIE pe3yJdbTaThl OCBOCHHUSA Kypca (DU3HUKU:
JUYHOCTHBIE, METANPEIMETHBIE, ITpeIMeTHBIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® [IIaHUpPyEeMblE pPe3ylbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4YHUCIIE

MIpeIMETHBIEC PEe3yJIbTaThI MO rojiaM 00yUeHUs;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.

Odu3uka Kak Hayka O Hambosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B KadyecTBE Y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIH BKIJIaJ] B CHUCTEMY 3HaHHH 00 OKpYyXKarolleM MHpE.
HIkonpHBIA Kypc GU3MKH — CUCTEMOOOPa3yIOMIMM Al €CTeCTBEHHO-HAYYHBIX Y4YeOHBIX MPEAMETOB,
MOCKONIbKY (DU3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SIBICHUN, H3y4aeMbIX XHUMHEH,
ouonorueii, ¢usmueckorr reorpadueld U actpoHommueil. lcmonp3oBaHHWE W AKTUBHOE MPUMEHEHUE
¢bu3MuecKUX 3HAHUW OIpenesseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHONOTUH B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOECHMUS KOCMOCA, IIOJYyYEHHUs HOBBIX MaTEpPUAIOB C 3aJaHHBIMU
cBoiicTBamu U Jpyrux. M3ydyenue pu3MKku BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAyYHOM KapTHHBI MHUpa OO0yd4arommuxcs, B (OPMUPOBAHHWE YMEHHH NPUMEHSATh HAYYHBIM METOM
MO3HAHUS NP BHIMOJIHEHUHU UMHU YYEOHBIX HCCIIEIOBAHUM.

B ocHoBy kypca ¢u3uku A1 ypoBHSI CpelHEro o0miero oOpa3oBaHHs TOJOXKEH psA HACH,
KOTOPBbIE MO>KHO PacCCMaTpPUBATh KaK MPUHIUIIBI €70 IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBHM C HEHl Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCeX pa3feNoB (M3HMKH, BKIOYAET KaK BOIMPOCHI KJIACCHYECKOH, Tak u
COBPEMEHHOW (PU3UKH.

Hoes eenepanuzayuu. B cooTBETCTBUHM ¢ HeW Marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuid. Bemymmum B Kypce sBiseTcss (popMHpOBaHUE MPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus TmpeanoyiaraeT HUCHOIb30BaHHE T'yYMaHHTAPHOTO
MOTeHIHana GU3NIeCKoi HayKH, OCMBICTICHUE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33pEHYECKUMH, HPABCTBEHHBIMH U 3KOJOIMYECKHMMHU MTPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc (u3Mku mpeamnosiaraeT 3HaKOMCTBO C HIMPOKHM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes  skonocuzayuu  peammsyercss TOCPEICTBOM  BBEICHHUS  DIIEMEHTOB  COJEpIKaHUS,
MOCBSIIEHHBIX 9KOJOTHYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKHU U
TEXHOJIOTUH, a Takke 00CYXJeHHs MpoOiIeM pallOHAIBLHOIO MPUPOONOIb30BAHUS U IKOJIOTHUECKOM
0€30MacCHOCTH.

CrepKHEBBIMH dIIEMEHTaMH Kypca (pU3MKH Ha ypOBHE CpPeIHEro oOIIero oOpa3oBaHuUs SIBIISIOTCS
¢uznueckue Teopuu (GopMHpPOBAHUE IMPEJCTABICHUH O CTPYKType MOCTPOEHUs (PU3NYECKON TEeOopHH,
ponu (GyHIAaMEHTAIBHBIX 3aKOHOB W TIPHUHIIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJE,
rpaHuIlaX IPUMEHUMOCTH TEOPH, I OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U MPOIIECCOB).

CuCTeMHO-JeSTeTbHOCTHBIM MOAXO0Jl B Kypce (U3MKHM peaau3yercsl MpexJe BCero 3a CuéT
OpraHU3aIMK KCIIEPUMEHTAIBHON JIeATeNIbHOCTH oOyvatomuxcs. Jist 6a30Boro ypoBHs Kypca GU3MKU
— 9TO WUCHOJB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a00paTOPHBIX
paboT, KOTOpbIe B Iporpamme 1o (Gpusnke 0ObeAMHEHBI B OOMIMNA CHMCOK YYEHUYECKHX MPAKTUYECKUX
paboT. Beienenue B ykazaHHOM IepedHe J1a00paTOpHBIX paboT, MPOBOIUMBIX AJISI KOHTPOJS U OLIEHKH,
OCYILECTBIISIETCS YYaCTHUKaAMH 00pa30BaTEIbHOTO MPOLecca UCXO0/1 U3 0COOEHHOCTEH MIaHUPOBAHUS U
ocHalleHus: kabuHera ¢us3uku. Ilpu 3ToM oOecreunBaeTcsi OBIaJEHUE OOYYAIOUIUMUCS YMEHHUSIMU



MIPOBOANTH KOCBEHHBIE M3MEPEHUS, UCCIIEI0BAaHUS 3aBUCUMOCTEN (PM3HUECKUX BEMYMH U TIOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHuE yaensieTcs pelieHHI0 pacu€THBIX W KauecTBEHHBIX 3anad. llpu srtom ans
pacuéTHBIX 3a/Jad MOPUOPUTETOM SBISIOTCA 3aJaud C SBHO 3aJaHHONM (PU3MYECKONH MOJENbIO,
MO3BOJISIIOIINE IPUMEHSATh N3YUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjelnia Kypca, Tak U
UHTErpUpPYs 3HAHUS U3 Pa3HbIX pas3aenoB. /[l kauecTBEHHBIX 3a/lady MPUOPUTETOM SIBIISIOTCA 3a/laHuUs
Ha 00BACHEHUE MPOTEKAHUA (PU3NYECKUX SIBJICHUN U MPOIIECCOB B OKPYXKAIOIIEH >KU3HH, TpeOyIolue
BbIOOpA (pU3MUEeCcKON MOJIEH ISl CUTyalluH MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusMu O®I'OC COO k MarepuaqbHO-TEXHHYECKOMY OOECIIeUEHHUIO
yueOHOro mporecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha ypOBHE CpeqHero ooluiero oOpa3zoBaHUs
JOJKEH M3y4aThCsl B YCJIOBUAX NMPEAMETHOro kabuHeTa (PU3UMKU WIM B YCIOBUSAX UHTEIPUPOBAHHOTO
KaOuHeTa NMpeMETOB €CTeCTBEHHO-HAYYHOTO 1HKIa. B kaOunere GpuU3MKu HOKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyJIOBaHHME JJisi BBIOJIHEHHUS YKa3aHHBIX B Iporpamme o (pusmke y4eHHMYECKUX
MPAKTUYECKUX PadOT U AEMOHCTPALMOHHOE 000pYyI0BaHHE.

JlemoHcTpannoHHoe 06opyaoBanue (GOpMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MUHUMATbHON
JIOCTaTOYHOCTU U OO0ECIEeYMBAET MOCTAHOBKY IEPEUYUCIEHHBIX B MporpamMme Mo (GU3MKe KIHOYEBBIX
NEMOHCTpAallMi Il  MCCIEAOBAHUA M3y4aeMbIX SIBICHUM M  TMPOIECCOB, HMIHUPUYECKUX U
(GbyHITaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.

JlaGoparopHoe 0o0OpynOBaHHE A YYEHHYECKHX IMPAKTUYECKHX paboT dopmupyercss B BUIE
TEMaTUYECKHX KOMILIEKTOB M 00ECIeunBaeTcs B pacyére OJHOTO0 KOMIUIEKTAa Ha JIBYX OOYYaroIIMXCS.
TemaTtnueckue KOMIUIEKTHI 1JAOOPATOPHOTO 00OPYIOBAHUS JOKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
WCIOJIb30BaHUHU aHAIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM
B BHJIC IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IeNIIMU U3Y4YEeHUS (PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHuEe MHTEpeca U CTPEMJICHHS OOYdYalOIIMXCS K HAYYHOMY H3YYEHHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTAaBICHUI O  HaydyHOM MeToJe TOo3HaHus ©u  (GOpMUPOBaHUE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmupoBaHME HAyYHOTO MHUPOBO33PEHHUS Kak pe3yjbTaTa HU3Yy4EHHS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

e (opmupoBanue ymeHuN OOBSACHATH SIBICHHUS C HCIONb30BAHHEM (PU3UUYECKUX 3HAHUUA U
HAyYHBIX JI0Ka3aTeNbCTB;

e (opmupoBaHUE MpenCTaBICHUI O PoiH (HU3UKHU IS PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUH.
JlocTikeHre 3TUX Lieneld obecreunBaeTcs pelleHUueM CIeAYIoIUX 334a4 B Mpolecce N3y4eHUs
Kypca (pU3UKU Ha YPOBHE CpETHEro o0IIero o0pa3oBaHUs:
e @puoOpeTeHHe CUCTeMbl 3HaHMH 00 oO0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAs MEXaHUKY, MOIEKYJSPHYIO (HU3UKY, DJIEKTPOJAMHAMUKY, KBAaHTOBYIO
(GU3UKY U JIEMEHTHI aCTPOPU3UKY;

e (dopMHUpOBaHME YMEHHH MPUMEHSATb TEOPETUYECKHE 3HAHMS Ul OOBSCHEHMs (u3nyecKux
SIBIIGHU B TIPUPOJIE U JIJIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

® OCBOCHME CIIOCOOOB peIleHHs Pa3IMYHBbIX 3a]ad C SIBHO 3aJlaHHOM (hU3MYECKON MOJENblo,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3AaHue (PU3NYECKOM MOJENH, aJeKBaTHOM
YCIOBUSIM 3a71a4u;

e TMoHUMaHHEe (UIMYECKUX OCHOB M TPUHIUIOB JACUCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO Cpeay;

® OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS U TPOBEACHHUS (DU3MUECKUX
HKCHEPUMEHTOB, aHajM3a M MHTEpIpeTaluy HH(OPMAIMH, ONpeAeTeHUs JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTarta;

® CO3/aHUE YCIIOBHM JUIs pa3BUTHS YMEHHMHA MPOEKTHO-MCCIENI0BATEIbCKONW, TBOPUYECKOM
JesITeTbHOCTH.

Ha nsydenue ¢uzuxu (0a30BbIii ypOBEHb) Ha YPOBHE CpelHEro oOmiero o0pa3oBaHUsl OTBOAUTCS
136 gacos: B 10 kiacce — 68 gacoB (2 yaca B Heziento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[IpennaraemMslii B mporpamMme 1o Gu3uKe nepeueHs JJ1abopaTOPHBIX U MPAKTUIECKUX PabOT
SABIISICTCS PEKOMEH/I0BaHHBIM, YUUTENb JIeIaeT BHIOOP MPOBECHUS J1a00PaTOPHBIX pabOT U OIBITOB C
y4ETOM MHIUBUAYAITBHBIX OCOOCHHOCTEN 00yJaroIuXcsl.



COJEP)KAHUE OBbYYEHUA
10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOT'O MO3HAHUS

®dusuka — Hayka o npupojie. HayuHnele MeToibl TO3HAHUS OKpYyXkaromero Mmupa. Posib
AKCIICPUMEHTA U TEOPHH B MPOIIECCE TTO3HAHUS PUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue GU3MYECKUX SBJICHMA W TpoleccoB. HaydHbie THUIOTE3HI.
dusnyeckue 3aKOHbI U TCOPUH. [ paHHIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpuHIMI
COOTBETCTBHUSI.

Pons u mecto ¢puszuku B GOpMHpOBAHUM COBPEMEHHOW HAYyYHOW KAapTHHBI MHUpa, B
MPAKTUYECKOU IeATEITbHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBblie ¥ UGPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBHKeHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOro ABmKeHHsA. Cucrema
otcuéta. Tpaekropus.

[lepemerienue, CKOpPOCTh (CpelHssi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHON TOYKH, UX MPOEKIMU HAa OCHU CUCTEeMbl KoopauHat. CloXKeHue mepeMeieHui
U CIIOKEHUE CKOPOCTEH.

PaBHOMeEpHOE 1 paBHOYCKOPEHHOE MpsAMOJIMHEHHOe qBrkeHHe. [ paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOHOTO TaICHHMS.

KpuBonuneliHoe nBmxeHue. JIBUKEHUE MaTepUATbHONM TOYKHA IO OKPYKHOCTH C
IIOCTOSIHHOM TI0 MOJYJIKO CKOpPOCTBIO. YTJOBasi CKOpPOCTb, JIMHEHHasi ckopocTh. llepuon u
yactoTa oOparnieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpOCTBa M MPAKTHUYECKOE NPUMEHEHHE: CHUIOMETP, IBHKECHHE
CHapsJI0B, LIEMHBIC U PEMEHHBIE TTepeIayu.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETa, WITIOCTPAIMd KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[IpeobOpazoBanue NBMKCHHUH C HCIIOJIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpOIIeHHOTO0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocty npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHne HepaBHOMEPHOTO ABUXKEHUS C LIEJIBIO ONPEACIECHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS  MEXAY  NyTAMH, [POHAECHHBIMM  TEJIOM 32
MOCIIEA0BATENIbHBIE PAaBHBIE IMPOMEKYTKHM BPEMEHM INPU PABHOYCKOPEHHOM JBHMIKEHUH C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenue nBHKEHUS AapUKa B BA3KOM KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[Ipuamun orHocutensHOcTH ['amunes. IlepBeiii 3axkoH Hprorona. MHepuuanbHbie
CHCTEMBI OTCUETA.

Macca tena. Cwna. IlpuHuun cynepno3unuu cui. Btopoli 3akoH HeroTtona nmis
MaTrepHalbHOM TOUKHU. TpeTuii 3akoH HproTOHA /1711 MaTe€pUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Buasl TpeHust (okosi, CKOJIbKeHUs, kKaueHus1). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHUs CKOJBXKEHHUS H cuia TpeHus mokos. Koaddunuent Ttpenus. Cuna
CONIPOTUBJICHHUSI IIPU ABUKEHUH TeEJIA B )KUIAKOCTH WJIU Ta3e.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT cuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cunbl. YcinoBusi paBHOBeCHs
TBEPOIO TeA.

TexHruueckue yCTpOMCTBAa M NPAKTHUYECKOE NPUMEHEHME: MOAIIMITHUKH, IBUKECHUE
HWCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.

Bropoii 3akon HeroToHa.

N3zmepenue cu.

CroxeHue cuil.

3aBUCHMOCTD CHJIBI YIPYTOCTH OT AehOpMaIiyu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOAbEME U TTAJICHUH.

CpaBHEHHE CUJI TPEHUS TTOKOSI, KAYEHUSI M CKOJIbKEHHUSI.

VYcnoBus paBHOBecHs TBEPIOTo Teyia. Bubsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenue nBukeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BpAIlICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mmexanuke

Nmmynsc martepuanbHON TOYKM (Tela), CHCTEMbl MaTEpHAIbHBIX TOYeK. Mmmyibc
CHJIbI M U3BMEHEHHUE UMITYJIbCa TeJa. 3aKOH COXPaHEHUsI UMITYJIbca. PeakTHBHOE ABUKEHHUE.

Pabora cribl. MOIIHOCTD CHJIBL.

Kunerndeckast sHeprusi MaTepualibHON TOYKH. Teopema 00 M3MEHEHUH KHHETUYECKOU
SHEPIrUu.

[lorenumansHas oHeprusg. [loteHuuanbHass osHeprus ymnpyro aehOpMHUPOBAHHON
npyxuHbl. [loTeHnnanbHas sHEprus Tena BOJIU3HM MOBEPXHOCTH 3EMIIH.

[ToTennuanpHble ¥ HEMOTCHIMAIBbHBIC CUIIbL. CBs3b PaOOTHl HEMOTCHIIMAIBLHBIX CHII C
W3MEHEHUEM MEXaHUYECKOW SHEPrud CHUCTEeMbl Tel. 3aKOH COXpaHEHHUS MEXaHHYEeCKOH
SHEPIrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpoOMCTBA M  IMPAKTUUYECKOE IPUMEHEHHE: BOJOMET, KOmEp,
MPYKUHHBIN TUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXXEHUE.

[Tepexon moTeHNIMATBHON YHEPTHH B KHHETUUYECKYIO  OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyenne abCOMOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHHMYeCKOW DHEepPruM Teja Ha
MIPUMEPE PACTIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekynsipaasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU MeopUun

OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUYECKOM TEOpUM W UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBHKEHUS U B3aUMOICHCTBHS
YacTUIl BelIecTBa. MoOJENu CTPOEHHUS Ta30B, XKUAKOCTEH W TBEPIBIX Tel U OOBICHEHUE
CBOMCTB BEILlECTBA HA OCHOBE ATUX Mojeineil. Macca u pasmepsl Moisekyn. KomudecTBo
Bemlecta. [locTostHHas ABoraapo.

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

Mopenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPHH
uaeanbHOTO raza. AOCONIOTHas TeMIleparypa Kak Mepa CpeAHed KHHETUYECKOW SHEpruu
TEIJIOBOr0 JIBM>KeHHMs uactull raza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoiieccsl B U1eadibHOM rase ¢
MOCTOSIHHBIM ~ KOJTMYECTBOM  BellecTBa. [ 'padudeckoe TMpencTaBICHHE H30IMPOIIECCOB:
M30TepMa, U30X0pa, u306apa.

TexHuuyeckue yCcTpoiCTBa U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, OKa3bIBAIOIIUE AMCKPETHOE CTPOCHHE BeElIeCTBa, (GoTorpaduu MOIEKYI
OpPraHUYECKUX COCIUHEHUM.

OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JBUKECHHUSI.



Mogens onbiTa llTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Mopaenb, HITIOCTPUPYIOLLAsk TPUPOLY AaBJICHUS ra3a Ha CTEHKHU COCya.

OMBITHL, WUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSIHUS UI€aJIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEHHH 00BbEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXK]ly TapaMeTPaMU COCTOSIHUSL Pa3pEKEHHOT0 Tasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoauHamMuueckas cucteMa. BHyTpeHHss S3HEprust TEpMOAMHAMUYECKON CUCTEMBI U
cnocobbl e€¢ wu3meHeHus. KomudectBo TemnoTsl W pabora. BHyTpeHHSST 3Heprus
OJIHOATOMHOT'0 MJEAJIbHOrO ra3a. Buupl Temionepenauu: TEMJIONPOBOAHOCTb, KOHBEKIIMS,
M3IIy4eHHE. Y IeJbHas TeIJI0EMKOCTh BelecTBa. KoauyecTBo TEIIoThI IpH TEIUIONEepeaaye.

[Tonstue o0 agmabatHom mporuecce. IlepBoiit 3akoH TepmoauHamuku. [Ipumenenue
MEepBOro 3aKOHa TEPMOJMHAMUKHU K u3omporeccaMm. ['paduueckas nHTeprnperanusi paboThl
rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTtuMocTs nmpoiieccoB B IpUpo/Ie.

TennoBeie Mmamuubl. [lpuHnunel AelcTBUA TeMIOBBIX MammH. [IpeoOpazoBaHus
SHEPrUu B TEIUIOBBIX MaminHax. KosdduimeHnt mnone3sHoro NeHCTBUS TEIUIOBON MAaIIMHBI.
Hukn Kapuo u ero kod3pduuueHT mone3sHoro AeHCTBUSA. DKOJIOTHYECKHUE MPOOIeMbl
TEIIO3HEPTeTUKH.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHUE: JIBUraTeilb BHYTPEHHETO
CropaHus, ObITOBON XOJOJUIBHUK, KOHTUIIOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEHW SHEPrUM Tela MPU COBEPIICHUHU PAOOTHI: BBUIET MPOOKU M3
OYTBUIKU TOJ ACHCTBUEM CXKATOrO BO3AyXa, HarpeBaHue 3(pupa B JATyHHOH TpyOke mMyTéM
TpeHus (BUICOACMOHCTPAIINS).

W3menenue BHyTpeHHEH sHepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLUTHBIM OTHUBOM).

Mopnenu mnapoBoil TypOWHBI, JBUTATENs BHYTPEHHEIO CrOpaHHs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapoobOpa3zoBanne u KouAeHcauus. Mcmapenue wu kumeHue. AOCONMOTHas U
OTHOCUTENIbHAs  BJIAXHOCTh  BO3ayxa. HacelmeHHbIi  map. YaenapHas — TeIjioTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhI KUTICHUS OT AaBJICHUS.

Teépmoe Tteno. Kpucrammuueckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB
kpuctamioB.  JKuakume  kpucramisl.  CoBpeMmeHHble — Marepuanbl.  [lnmaBneHue u
KpucTannu3aius. Y ieiabHas Tersiora miasneHus. Cyonumanms.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHUUecKkue ycTpoilcTBa U NMPAKTUUYECKOE NMPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETpP, TEXHOJOTUU TMOJYyYEHHUS COBPEMEHHBIX MaTepualioB, B TOM YHUCIE
HaHOMaTEpPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1ApPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHUs BIAKHOCTH.

HaGmroienne HarpeBaHus ¥ MJIaBICHUS KPUCTALUTHYECKOTO BEIIECTBA.

JleMoHCTpalust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne OTHOCUTENBHOM BIIaKHOCTH BO3/yXa.

Paznen 4. DaekrpoauHaMunka

Tema 1. Inexmpocmamuka

Onektpuszanust Ten. OJEeKTpUuecKuil 3apsn. JBa Bua SJIEKTPUYECKUX 3apsiiOB.
[IpoBOIHMKH, AUDIEKTPUKH U MOTYTPOBOJAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.



B3aumoneiicteue 3apsgoB. 3akoH Kymona. TodedHbld SIEKTPUYECKHN  3apsl.
DnekTpuyeckoe mnoje. Hanpssk€HHOCTh 3leKTpuueckoro mnojs. [IpuHoun cyneprno3uuuu
AIEKTPUYECKUX NoJIeH. JINHNKM HanpsHKEHHOCTU AJIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocratmdeckoro moinsa. [lorenmuan. Pa3HOCTh TOTEHITMATOB.
[IpoBOmHMKM W  JIHPNEKTPUKH B DJIEKTPOCTATHYECKOM  mosie.  Jluanekrpudeckas
MIPOHUIIAEMOCTb.

OnekrpoémkocTb. KoHzieHcaTop. DNeKTPOEMKOCTh MIIOCKOTO KOHJAEHCATOpa. DHEprus
3apsKEHHOI0 KOHJIEHCATOopA.

TexHu4eckue ycTpoiCcTBa U MPAKTUUYECKOE MPUMEHEHHE: AIIEKTPOCKOIL, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIUTA, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOP, KOMHPOBAIbHBII
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JECHCTBUS AJIEKTPOMETPA.

B3anMopeiicTBrue Ha’IeKTPU30BAHHBIX TEIL.

DIEKTpUYECKOE M0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIMDIIEKTPUKH B 3JEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCATopa OT IUIOHIaJAM IUIACTHH,
PacCTOSIHUS MEXIY HUMH U IU3JIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31ekmpuveckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPpUYECKU TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUYECKOrO TOKa. McTouHMKH
toka. Cuiia Toka. [TocTosTHHBIN TOK.

Hanpsixenune. 3akon Oma aiig yyacTka Henu.

DnekTpruyeckoe CONPOTUBIICHUE. VY nenbHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapaieIbHOE, CMEMIAHHOE COEIUHEHUE TPOBOIHUKOB.

PaGora snexktpuyeckoro Toka. 3akoH Jlxoymns—JIeHna. MOIIHOCTh 3EKTPHUYECKOTO
TOKA.

DNEeKTpOABUKYIIAsL CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUTS TIOJTHOM (3aMKHYTO#) anekTpuyeckoi nenu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAas MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHUCHUMOCTb CONPOTHUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIpPOBOIUMOCTb.

DneKkTpuyYecKHuii TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHash MPOBOAMMOCTH MOIYNPOBOIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPEI.

DNEeKTpUYECKU TOK B PacTBOpAX M pacIulaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAs
qucconuanus. JIeKTPoIIn3.

OnekTpuyeckuii TOK B ra3zax. CaMOCTOATENbHBIH M HECAMOCTOATENbHBIN pa3psl.
Monnus. [Inazma.

TexHuueckue yCTpONCTBa M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, HCTOYHHUKH TOKA, JJIEKTpOHArpeBaTelbHbIE MPHOOPHI, DSJIEKTPOOCBETUTEIbHBIC
puOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN N0, TEPMUCTOPHI U (HOTOPE3IUCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTh COMPOTUBJIEHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CwmelianHOe COeTMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3mepenue 3neKTpoABMXKYIIeH cuiibl. KOpoTkoe 3aMbIkaHN€e ralbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTDH CONPOTUBIICHUS METAIIJIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 37AEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul



N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepeHne dIEKTPOJABIIKYIIEH CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHUBIICHUS.

Hab6mronenue snexrposunsa.

MesknpeamMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C y4ETOM
CoJIepKaTECIIPHBIX MEXIPEAMETHBIX CBSA3€H C KypcamMH MaTeMaTHUKH, OHMOJOTHH, XUMUH,
reorpaduy U TEXHOJOTHH.

Meocnpeomemuvie nonsmusi, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOTO MO3HAHMS:
SIBJICHUE, HAy4dHbIN (pakT, rumores3a, (Gpu3mMdeckas BEIMYMHA, 3aKOH, TEOPHSs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MOJIEIIb, U3MEPCHHE.

Mamemamuxa: pelnieHue CHUCTEMBl ypaBHEHWH, JuHeWHas QyHKus, mnapabdoda,
runepbona, ux rpaguku U CBOMCTBA, TPUTOHOMETPHYECKHE (DYHKIMU: CHHYC, KOCHHYC,
TaHIe€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI U MX MPOCKIIUU
Ha OCH KOOPJMHAT, CIIO)KECHUE BEKTOPOB.

buonoeus: wmexaHwdyeckoe IBIKEHHE B KUBOW mnpupoxae, mauddysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OpPraHu3MOB (BHUIbBI TEIUIONEpPENAaYd, TEIUIOBOE pPaBHOBECHE),
AJICKTPUYCCKHUE SBJICHUS B )KUBOU MPUPO/IC.

Xumusa: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI, MOJb
BEILIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, XUIKOCTEH U Ta30B,
AJICKTPUUYCCKHE CBOMCTBA METAJIIOB, DJICKTPOJIUTHYECKAS TUCCOIIMALINSI, TalbBaHUKA.

T'eocpaghus: BNaXXHOCTH BO3/AyXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texuonoeus: mpeodOpazoBaHUE IBUKEHHH C MCIOIH30BAHUEM MEXAHHU3MOB, YYET
TPEHHS B TEXHHKE, MMOAIIUITHUKHI, UCIIONIb30BAHUE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHHUKE
(pakera, BOIOMET U ApyTrue), IBUraTellb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, ObITOBOMA
XOJIOIMIBHHUK, KOHIUIIMOHEP, TEXHOJOTHH IOJTYYCHHS] COBPEMEHHBIX MaTepHUajoB, B TOM
YyuClie HAaHOMATEPHAJIOB, M HAHOTEXHOJOTHH, JJICKTPOCTaTHYECKas 3alllhTa, 3a3eMIICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, HIIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AJICKTPOOCBETUTEIIbHBIC IPHUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnen 4. daekrpoamHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IloctosiHHBIE MarHUTHL. B3anMozelcTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOE MOJIE.
Bekrop MarHutHOM wuHAYKUMH. [IpMHOMI Cynepno3suuuud MarHUTHBIX IOJed. JInHuM
MarHMTHON MHAYKUMHU. KapTuHa JIMHNN MarHUTHOW MHIYKIIMH I10JIS TIOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1oJie NpOBOJHUKA C TOKOM. KapThHa JIMHUN MHIYKIIUY MarHUTHOTO MO
JUIMHHOTO IIPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOIO MPOBOIHUKA, KaTYIIKH C TOKOM.
OmneIT Opcrena. BzanmozelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampaslieHUE. [[BHKeHHE 3apsyKEHHOM 4YacTHULBI B
OJTHOPOJIHOM MarHUTHOM nojie. Pabota cuibl Jlopenua.

SIBneHHME DIEKTPOMAarHUTHOM WHAYKUMU. IIOTOK BEKTOpa MAarHMTHOW WHIYKIMH.
ONEeKTPOABUKYIIAsl CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYyKIuU Dapazest.

BuxpeBoe anekrpudeckoe mose. DJIEKTPOIBHKYIAS CHJIA MHAYKLIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENBHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHaykTUBHOCTE. SIBIEHME CAMOMHAYKIIMHU. DIEKTPOABIIKYILAs CUJIa CAMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHME: ITOCTOSHHBIE MAarHWTBHI,
JEKTPOMArHUThl, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTApHBIX YacTUL, WHAYKIIMOHHAs
neyb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.



B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIWH.

[IpaBuio Jlenua.

3aBUCUMOCTb  DJICKTPOJABMIKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTHM HW3MEHEHMS
MAarHuTHOTO ITOTOKA.

SIBrieHrE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue neiicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue saBiaeHUs 3JIEKTPOMAarHUTHOM MHTYKIIUH.

Paznen 5. Kosiedanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle Ko1e0aHus

KonebartenpHas cucrtema. CBOOOIHBIE MEXaHHUYECKHE KojeOanus. ['apMoHMYECcKue
koneOanus. Ilepuon, dvactora, ammumryga u ¢aza kojeOaHui. [IpyXKMHHBIH MasTHUK.
MareMaTtnueckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX Kojebanuii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebartenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS B HICAILHOM
KoJeOaTeNbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U DIEKTPOMarHUTHBIMU
koneOanusmu. @Dopmyna Tomcona. 3akOH COXpaHEHUS DSHEPrUU B UICAIBHOM
KoJe0aTeIbHOM KOHTYpE.

[IpencraBienre o0 3aTyxalolUX KoieOaHUSX. BBIHYXIEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyKIeHHbBIE 7IEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii Tok. CHHyCOMIaNbHBIA NEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOIO
TOKa. AMIUIUTYAHOE U JAEHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUSI.

Tpancdopmarop. IIpousBoacTBo, nepenaya U MOTPEOIICHHE DIICKTPHUICCKOW IHEPTHUU.
DKOJIOTMYECKUE PUCKU MPU IPOU3BOACTBE 3JIEKTposHepruu. KynbTypa ucnonb3oBaHUs
3JIEKTPOIHEPTUY B MOBCEIHEBHOM KU3HM.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: 3JEKTPUYECKUM 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, TUHUU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanme  mapaMeTpoB — KoyieOaTeNbHON  cuCTeMbl  (NMPYKUHHBIA WM
MaTeMaTHYECKHI MasTHUK).

Habmoienue 3aTyxatoniux koiaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CB0OOIHBIE AMEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa M HaNpsDKEHHUS OT BpPEMEHH) s
ANEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc npu nocienoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU
Y KOHJIEHCATOpA.

Mopaenb TUHUU 3NEKTpoIepeaayuH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanme 3aBUCMMOCTH TMEpPHOJA MallbIX KoJIeOaHWUW Tpy3a HAa HUTH OT JJIMHBI
HUTHU U Macchl rpysa.

UccnegoBanue mnepeMEHHOr0 TOKa B €M M3 TOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHbsle 60Hbl

Mexanuueckue  BOJIHBI,  ycloBus  pacnpoctpanenus.  Ilepuon.  Ckopocth
pacmpocTpaHeHusl U ATuHa BoJHBL [lomepednsie U mpoaoiabHbIe BOMHBL. MHTepdepeHnus u
T PaKIIST MEXaHUIECKIX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS U3TyUEHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BeKTopoB E, B, V B anekrpomarauTHOM BoiHEe. CBONCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpakeHHUe, MpelloMIIeHue, moispu3anus, Audpakius, uHTepdepennus. CKOpoCcTh
3JE€KTPOMArHUTHBIX BOJIH.



[IIkana 3;1eKTpOMarHuTHBIX BOJIH. [I[puMeHeHNe 37IEKTPOMarHUTHEIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI pagroOCBA3U U TENEBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIEeH Cpeibl.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: MY3bIKAJIbHBIE HHCTPYMEHTBI,
YIbTPa3BYKOBAasl IMATHOCTUKA B TEXHUKE U MEIULIMHE, pajap, paaguonpUEMHUK, TEIEBU30P,
anTeHHa, Tesnedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJIH.

Konebmronieecs Tei10 kak HICTOYHUK 3BYKa.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHunu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pe30HaHC.

Habmtoienue cBsi3u TPOMKOCTHU 3BYKAa M BBICOTHI TOHA C aMIUIUTYJOW W 4YaCTOTOMN
KoJieOaHuH.

HccnepoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXKEHHE, IPEIOMIICHHE,
nosigspu3anus, rudpakuus, HTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. lIpsimonuHelHOe pacnpoCTpaHEHUE CBETa B OJHOPOJIHOM
cpene. JIyu ceera. TOueyHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHUs: cBeTa. [locTpoeHue n3o0paxeHuii B IIOCKOM
3epKaie.

[Ipenomiienne cBeta. 3aKkOHBI MpelOMJICHHsS] cBeTa. AOCOJIOTHBIM IOKa3aTeb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroja MOJHOIO BHYTPEHHETO
OTpaKEHUSI.

JHucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue U paccewBaroniye JuH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSIHHE U
onThyeckas cwia TOHKOM mnuH3bL. [locTpoeHune wu300pakeHU B COOUPAOIIUX H
paccenBaronIMX JuH3aX. @opMyIia TOHKOU JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

Bonnosas ontuka. HuTtepdepenmus cBera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HaONIO/IeHUsT MAaKCUMYMOB M MHUHHMYMOB B HHTEP(EPEHIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius cseta. dudpakiuonHas peméTka. YcloBUe HAOMIOACHHUS TIaBHBIX
MaKCHUMYMOB IIPH MaICHUH MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHuyeckue yCTpONCTBA M MpaKTUYECKOe MPHUMEHEHHE: OUYKH, Jyma, doToamnmnapar,
MPOEKIIMOHHBINA ammapaT, MUKPOCKOI, TEJIECKOIN, BOJIOKOHHAs OMNTHKA, AU(pakiroHHAas
pemeTKa, oJIApOU.

Jlemoncmpayuu

[IpsiMonuHEtHOE pacrpocTpaHEHUEe, OTpaKEHUE U IpesiomiieHue cBera. OnTuyeckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Moienb cBETOBOA.

HccnenoBanmne cBOWCTB N300paKeHH B THH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmtonenue uarepdepeHnnn ceera.

Habmtonenue nudpaxiuu cera.

Habmonenue aucnepcuu cBera.

[Tonyuyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne nokazarens MpeoMIIEHUs CTEKIA.

HccnenoBanue cBOWCTB N300paKeHHI B THH3AX.

Habmonenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cIleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH



['paHuIBl NPUMEHUMOCTH KJIacCUYeCKO MexaHukH. [locTynaTel cienualibHON TeopUn
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTHM CBE€Ta B BaKyyMe, MPHUHIIMII
OTHOCHUTENIbHOCTH DWHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JUINHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ HEPrUel U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3znen 7. KBanTtoBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. @opmyna [lmanka cBsi3u 3Heprun (GOTOHA C €ro YacCTOTOWM. DHEprus u
HUMITYJIBC (POTOHA.

OtkpeiTne u wuccienoBanue Gorodadpdexkra. Omnbitet A. I'. CromeroBa. 3aKOHBI
dboroddpdekra. VYpaBHenue OiHmTerHa a1 pororddexra. «KpacHas rpaHHIAN
dhoTodrddekra.

JaBnenne cBera. Onwitel [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuyeckue ycTpoHCTBA M MPaKTUUYECKOE MPUMEHEHHE: (POTOdIEMEHT, (POTONATUHK,
COJTHEeuHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

CBeTOoauOI.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopna o paccessHuto o -uactun. [lnanerapuas
Mozenb aroma. [loctynatel bopa. M3nyuenue u nornomenrue GoTOHOB IpU MEPEXo/ie aTomMa
C OJIHOTO YPOBHS 3HEpruu Ha Apyrod. Buasl crekTpoB. CHeKTp ypOBHEH 3HEpPIHMHM aroMa
BOJOpOAA.

Bonnoseie cBoiictBa yactuil. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJTHOBOM Ayanu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHME: CIEKTPaJbHbI aHaIu3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Ornpeznenenue JIMHBI BOJIHBI Jlazepa.

Habmtoienue nuHeHvaThIX CIeKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CJIOXKHOCTh  CTpoeHus  saapa.  OTKpbITHE
paanoaktuBHOCTH. OmbiTel Pesepdopraa mo ompeneneHUI0 cocTaBa paJuOaKTUBHOTO
uznyuyenusi. CBoiicTBa anb(a-, OeTa-, ramMma-u3Iy4eHUsd. BnusHue paguoakTUBHOCTH Ha
YKUBBIE OpPTraHU3MBI.

OtkpbiTHE MpoTOHA U HelTpoHa. HyknonHas monens sapa ['eiizen6epra—lBaHeHKo.
3apsia anpa. MaccoBoe uucio sajapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. [ amma-uzmydyeHwue.
3aKOH paIMOAKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHsle peakuuu. JlelieHUE U CUHTE3 SAEP.

Snepubiii peakrop. TepmosaepHblit cunTe3. [IpoGiieMbl M TNEpCIEKTUBBI sEpHON
SHEPTEeTUKHU. DKOJOTUYECKUE ACTIEKTHI SI€PHOM YHEPTEeTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/161 HaONIIOICHUS U PETHCTPAIH dJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOJIeicTBIS. EMUHCTBO (hr3rueckoil KapTUHBI MHpA.

TexHuueckue YCTpOMCTBA UM MPAKTHUYECKOE NPUMEHEHUE: JO3UMETp, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM GoTorpadusim).
Pa3znes 8. JjieMeHTBI AaCTPOHOMHUM U ACTPOPUUKHU

Otanbl pa3BUTUS  acTpoHOMMH. [IpukiiamHOE W MHPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMMUU.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, KX BUIUMOE ABH)KCHUE.

Conneynas cucrtema.

Comnune. ConHeuHasi akTUBHOCTb. MctouHuk sHepruu CosiHI@ U 3BE3M. 3BE3JbI, UX
OCHOBHBIE XApPAaKTEPUCTUKHU. JlnarpaMma «CHEKTpalbHBIM KJIACC — CBETUMOCTB». 3BE3[BI
[JIABHOM MOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JUIsl 3BE37 TIJIaBHOM
[IOCJIeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE IPEACTABICHUS O
MIPOUCXO0KACHUM U 3BOoLMH COJIHLA U 3BE3]T. DTallbl )KU3HU 3BE3 L.

Muneunbiii [lyts — nHama [Manaktuka. [lonoxxenue n asukenune CoiHia B ["aakTuke.
Tunel ranaktuk. Pagroranaktuku u kBa3apbl. UEpHBIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ima. Paz6eranue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nuznyyeHue.

MacmrabHas cTpykrypa Beenennoit. MetaranakTuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmionenuss HEBOOPYKEHHBIM — IJ1a30M C  UCIHOJB30BAHHUEM  KOMITBIOTEPHBIX
MPWIOKEHUN [UJIsl ONpeAeNICHUs] TMOJIOKEHUsT HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3usi CEeBEpHOTo MOTYIIAPUS U IPKUE 3BE3IBI.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [ytu.

Oo6o0manee NoBTOpeHne

Ponp ¢usuku v acTpoHOMHHM B IKOHOMHYECKOW, TEXHOJIOTUYECKOM, COLMAIbHOU U
3THYECKON cdepax [esTEIbHOCTH YeJIOBEeKa, poJib M MeCTO (M3HKH U aCTPOHOMHUH B
COBpPEMEHHOW Hay4YyHOW KapTUHE MHpa, pPOjb (u3nMdeckoi Teopud B (HOPMUPOBAHUU
Mpe/ICTaBlIeHU 0 GU3NYECKON KapTUHE MHUpPA, MECTO (PU3HUECKON KapTUHBI MHpa B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBIsieTCS C Y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTUKH, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmuvle noHAmMuUs, CBSI3aHHBIE C U3yYEHUEM METOJOB HAYYHOTO MO3HAHUS:
SBIICHUE, HAy4YHBIA (akT, TUMOTe3a, (hu3Mueckas BENWYMHA, 3aKOH, TeOpHs, HaOIIOACHHE,
SKCIEPUMEHT, MOJCIHPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHCTEMbl YypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO, BEKTOPHI
U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIO)KEHHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX
GbyHKIUH, TpU3HAKK TOM00Us TPEYroJbHUKOB, OMpeieNieHHe TUIONIaAN MIOCKUX (QUuryp u
o0BEMa Ter.

buonocus: snekrpudeckue sBIEHUS B KUBOU MpUpPOE, KOneOaTeNbHBIE TBUKCHUS B
KUBOM TPHUPOJE, ONTUUYECKUE SIBIICHUS B JKUBOW MPUPOJE, ACHCTBUE paJMallUd HA KUBbIE
OpraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJEKYJ, KPUCTAJNIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00pa30BaHUS KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHaH3.

leocpaghus: MarHWTHBIE TIONMIOCA 3€MIIH, 3QJIEKH MArHUTHBIX pyad, (OTOCHhEMKA
36MHOM MOBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSICEHUM.

Texnonocusi:  TUHUAM  DIIEKTpoOllepeAad,  TEHepaTop  MEPEeMEHHOro  TOKa,
3JEKTPOJIBUTaTeNb, WHIYKIMOHHAS T€4Yb, pajaap, PajAvONpPUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA, CONHEYHasi Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3HUKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Du3nKa» Ha YpOBHE CPEIHEro 00Iero oopa3oBaHUs
(6a30BBIil  ypOBEHB) JIOJDKHO OOCCIEUUTh JOCTHIKCHHE CICAYIOUIUX JUYHOCTHBIX,
METaInpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS Y4eOHOTO npeamera «Du3uKka» TOJDKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOJCTBOBAThCS  CHOPMHUPOBAHHOMN
BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHCHTALMN, IO3UTHUBHBIX
BHYTPEHHUX YOEKJICHHUH, COOTBETCTBYIOIIUX TPAIUIMOHHBIM ILEHHOCTSIM POCCUHCKOTO
o0IIecTBa, pacIIMPEHUE )KU3HEHHOT'O OIBITA U ONBITA JACSITSILHOCTH B IPOIECCE peaTn3aliy
OCHOBHBIX HalpaBJICHUH BOCITUTATCIILHOM JIEATEIPHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK OOy4aromerocss KakK aKTUBHOTO U
OTBETCTBEHHOT'O YWICHA POCCUHCKOTO OOIIECTBA;

MPUHATUE TPAAUIIMOHHBIX OOLICUEIIOBEUSCKUX TYMAHUCTHYECKUX U JIEMOKPATUICCKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aIluy;

YMEHHUE B3aWMOJICHCTBOBaTh C COIMAILHBIMA WHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKIUSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOH U BOJIOHTEPCKOH NIEATETLHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON I'PaXKTaHCKOH UICHTUYHOCTH, TATPHOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSM POCCHICKHX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO IMOBECHHS;

CIIOCOOHOCTh ~ OLIGHUBATh CHUTyalldl0 W TPUHUMATh OCO3HaHHBIE PEIICHUS,
OPHCHTUPYSICh Ha MOPAIbHO-HPABCTBCHHbIE HOPMBI M IICHHOCTH, B TOM YHCIEC B
NeSITeNIbHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHEe K MHUpPY, BKIIOUYas OSCTETUKY HAyYHOTO TBOPYECTBA,
npucyliero pusnvdeckon HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

HMHTEpEC K pas3Iu4HbIM cdepaM MpodecCHOHANbHON NeATeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKON W TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrien
npodeccuu u peanr3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPA30BAHHUIO B OOJACTH (HU3HKHU
Ha MPOTSHKCHUHU BCCH KHU3HH;

6) 3K0JOrH4eCKOro BOCIUTAHMUS:

c(OPMHUPOBAHHOCTh JKOJOTHYECKOW KYIBTYPHI, OCO3HAHUE TI00ATBHOIO XapakTepa
IKOJIOTHYECKUX TPOOIIEM;

IUTAHUPOBAHHUE U OCYIIECTBICHUE NEHCTBUI B OKPYXKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS
1[eei yCTOMYHBOTO Pa3BUTHS YEIIOBEYECTBA;

paciidpeHue OmbITa JAEATEIHbHOCTH DJKOJOTHYECKOW HAMpaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 PHU3UKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUYECKON HAYKH;

OCO3HAaHHE IEHHOCTH HAy4YHOW [EeSATEIbHOCTH, TOTOBHOCTh B TPOIECCE M3YUCHHS
(U3HUKHN OCYIIECTBIATH MPOCKTHYIO U MCCIEAOBATEIbCKYIO IEATEIHbHOCTh UHAUBUAYAIBHO U
B TpYIIIE.

METANPEIMETHBIE PE3YJIbTATBI



ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIE el CTBUS
ba3oBble JIorHyecKue AeicTBHA:

CaMOCTOSITENIbHO (DOPMYITUPOBATh U AKTYaIU3HPOBATH MPOOIEMYy, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEAEIATD 1NN AESTEIbHOCTH, 3a7jaBaTh IApaMETPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTPUBACMBIX (DU3MUYECKUX
SIBJICHUSX;

pa3pabarbiBaTh IJIaH peIIeHUs NpoOjeMbl C  Yy4ETOM aHaidM3a HMEIOIIUXCS
MaTEpUaIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM,
OLICHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBAaTh M BBIIOJIHATH PabOTy B YCIOBHUSX PEAIbHOIO, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble nccienoBarebckue 1eiCTBUS:

BJIJIETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUSMHU U METOJIAMH (DPU3HYECKOM
HayKH;

BJIaJIETh HaBBIKAMM Yy4YEOHO-UCCIIEOBATEIbCKON M IPOEKTHOM JEATEIILHOCTH B
obmacti (HU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY IIOMCKY METO/IOB
pereHust 3a/1a9 (U3NIECKOT0 COACPIKaHuUs, IPUMEHEHHIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

BJIa/IETh BUAAMHU JIEATEIBHOCTU I10 MOJIyYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO M MPUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHUTYAIHsIX, B TOM YHCIE TpU
CO3JIaHUH Y4EOHBIX POCKTOB B 00JIaCTH (DU3HKH;

BBISIBJISITH IIPUUYMHHO-CJIEICTBEHHBIE CBSI3M M AKTyaJM3UpOBaTh 3aJady, BbIIBUIaTh
rUNoTe3y €€ peuleHMsl, HaXOAUThb apryMEHThI JJI JOKa3aTelbCTBA CBOUX YTBEP)KIEHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh IOJTYYEHHbIE B XOJI€ PELICHUS 3aJayd pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4X B 00pa30BaTEIbHON NEATEIHHOCTH, B
TOM YHCJIe TIPH U3YYeHUH (PU3HKH;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETb IEPEHOCUTD 3HAHUSA 110 (PU3UKE B IPAKTUUECKYIO 001aCTh KUZHEACSATENbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MIPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIE UJIEU, IIPEJIaraTh OPUTMHAIbHbIE TOAXOAbl U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33a4H, T0MYCKAIOIINE aIbTepHATUBHBIEC PEILICHUS.

Pa6ora ¢ undopmanmueii:

BJIJIETh HABbIKAMHU MOJYy4YeHHs HHQoOpManuu (U3HUECKOTO COACpXKaHUS U3
HUCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSITEIbBHO  OCYLIECTBJIATH  IOMCK,  aHaJu3,
CHUCTEMAaTH3allMI0 M MHTEpPHpeTalnuio HMHGOpMalMM  pPAa3IMYHBIX BUAOB U (opMm
MIpe/ICTaBJICHMUS;

OLIEHHUBATh JJOCTOBEPHOCTh UH(OpMAIIHH;

HCIOJIb30BaTh CPEJACTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pElIeHNN KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX W OPTraHU3allMOHHBIX 3a/ad C COOJIOJECHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI, pPecypcocOepeKeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 6€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKAaHUS B pa3iIMuHbIX (opmarax c Y4éToMm
Ha3HaueHus: HuHGOpMalMM U 1eJNeBOM ayauTopuu, BbIOMpas oNTUMaibHY0 GopMy
MIpe/ICTaBICHMS U BU3yaTU3aliu.

KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKH U BO BHEYPOUHOU 1€ TEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIIOIb30BAHHEM S3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/HON ¥ UHIMBUyaIbHOU paOOThI;

BbIOMpATh TEMAaTUKY MU METOJIbI COBMECTHBIX JIEUCTBUIN C y4ETOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH KaK/10T0 4jieHa KOJUIEKTHBA;



IIPUHUMATH LIEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHHPOBATH
JEUCTBUS 10 €€ JNOCTUIKEHUIO: COCTaBIIATH IUIAH JEHCTBHUM, PACIpPENessaTh POIU C YyYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KAuyeCTBO CBOETO0 BKJIaJa M KaXJOr0 YYacTHHUKA KOMaHIbl B OOIIUil
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpejiaraTb HOBBIE IIPOEKTHI, OLEHUBATh UJEU C MO3ULMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh INO3UTHUBHOE CTPATErMUYECKOE IOBEICHUE B Pa3jIMYHBIX CUTYalLUAX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYILECTBIIATH MO3HABATEIFHYIO JESITEIBHOCTh B 00JacT (PU3UKU U
aCTPOHOMMHU, BBISIBIISTH IPOOJIEMBI, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATDH IUIAH PELIEHUS] pacuETHBIX M KaueCTBEHHBIX 3a/ad, IJIaH
BBITIOJIHEHUS] TPAKTUYECKOH paboThl ¢ Y4E€TOM MMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieJ1aTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO J3PYIUIMA B 00JaCTH (U3WKH,
IIOCTOSIHHO IOBBIILIATh CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIQJICTh HAaBBIKAMH I[IO3HABATENBHON pe(IEeKCHH KaK OCO3HAHUS COBEpIIAEMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

MCTIOJIB30BATh MPUEMBI pe(IIeKCHH ISl OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAIMU3€E PE3yNIbTAaTOB AEATEIbHOCTH;

IIPUHUMATD ce0sl, IOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMIMOKH.

B nponecce gocTHKEHUS TMUHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPOrPAMMBI 10 (hU3HKE
JUISL  YPOBHSI cpeAaHero ooOmero o0pa3oBaHus Yy OOYYalOIIUXCS COBEPIICHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, IIPeIIoJiaratoliuii c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIEr0 CIOCOOHOCTh IMOHMMATh CBOE HAMOLMOHAIBHOE
COCTOSIHME, BUJAETHh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM SMOIIMOHAIBHON cdephl, OBbITH
YBEPEHHBIM B cele;

CaMOpPETyJIMPOBaHMs,  BKJIIOYAIOUIETO  CAaMOKOHTPOJb,  YMEHHME  IMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEAECHHE, CIIOCOOHOCTh aJaNTHPOBATHCH K SMOILMOHAIBLHBIM
M3MEHEHUSAM U TPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMJIEHHE K JOCTH)KEHHUIO IIeJId U YCIexy,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIKOYAIOMIEH CIIOCOOHOCTh MOHMMATh 3MOILMOHAILHOE COCTOSIHUE JIPYTHX,
YUUTHIBaTh €r0 TMPHU OCYIIECTBICHHUH OOLIEHHsS, CHOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C
JOPYTUMHU JTIOAbMH, 3a00TUTHCS, TPOSABIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koHny obydenuss B 10 kjaacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh COPMUPOBAHHOCTH Y OOyUaIOLIUXCSl YMEHHI:

JE€MOHCTPHUPOBATh HA IIPUMEpaxX poJib U MeCTO (GU3KUKH B (POPMUPOBAHUHN COBPEMEHHOMN
Hay4HOU KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B IPAKTHYECKOU
eATEIILHOCTH JIFONIEH;

YUUTBHIBaTh TPaHMIIBI MPUMEHEHUS] M3YyYEHHBIX (PU3NUYECKHX MOJeJeil: MaTepuanbHas
TOYKa, MHEpLHAJIbHAs cucTeMa OTcu€Ta, adCONIIOTHO TBEPJOE TENO, UCANIbHBIN ra3, MOAenu



CTPOEHHUs I'a30B, JKUAKOCTEH U TBEPABIX TEJI, TOUCYHBIN AIEKTPUUECKUN 3apsil IIPU PELLIECHUU
(bu3nUecKux 3a/1ay;

pacrio3HaBaTh (pU3MUECKUE SIBICHUS (TIPOLECCH]) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA M AJIEKTPOAMHAMUKHU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXXEHHE, CBOOOJHOE MajJCHUE Ted,
JIBUKCHHUE 110 OKPYKHOCTH, WHEpPIHs, B3amMmojecicTBue Tei, auddysus, OpOYHOBCKOE
JBIDKEHUE, CTPOCHHE KHUJIKOCTEH W TBEPIBIX Tell, M3MEHEHHEe 00bEMa Tell MpU HarpeBaHUU
(oxyaxaeHuu),  TEIUIOBOE  paBHOBECHE,  HUCHApEHUE,  KOHJAEHCAlUs,  IUIaBJICHUE,
KpUCTAJIIN3alusl, KUIIEHHE, BJIAXKHOCTb BO3/yXa, IOBBILIEHME JAABJICHUS Ta3a IpPHU €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBSI3b MEXKIYy IlapaMeTpaMH COCTOSIHMSI Ta3a B
n30IIpoLeccax, JIEKTpU3alus Tell, B3aUMOACHCTBHE 3aps0B;

ONMCBHIBATh  MEXAaHUYECKOE JIBIKCHHE, HCHOJb3ysd (U3MUECKHUEe  BEIWYHMHBI:
KOOpJMHAaTa, IyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cujla, UMILYJIbC Tena,
KMHETUYECKasi SHEprus, MOTEHUUAIbHAs JHEPIUsi, MeXaHuueckas pabdoTa, MeXaHUdecKas
MOIITHOCTh; TPU OINWCAHUM MPABUIBHO TPAKTOBATH (DU3UYECKHIA CMBICT HCIIOJIB3YEMbIX
BEIMYMH, UX OOO3HAYCHHMS W €IUHHIIbI, HAXOIUTh (OPMYIBI, CBSI3BIBAIOIINE TAHHYIO
(U3NYECKYIO BETUYMHY C IPYTHUMHU BEIINYHMHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SBJICHUS, UCIOJb3YS
¢bu3nveckre BEIWYHMHBI: JABJICHUE Tra3a, TEeMIepaTypa, CPeIHssl KHHETHYeCKash SHEprus
Xa0TUYECKOT0 JABMXKEHUS MOJIEKYJ, CpeIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, paboTa raza, KodQQHUIMEHT MOJIE3HOTO JACHCTBHS TEITIOBOTO
JBUTATENs; MPU ONKUCAHUU IPAaBWIBHO TPAKTOBATh (PU3MYECKUIl CMBICH HCHOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHHWS W CIUHHIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE TAHHYIO
(U3NYECKYIO BETMYUHY C APYTUMH BEITMUMHAM;

OIMCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE SBICHUS
(mporecchbl), HUCIONIB3Yd (PU3NYECKUE BEIMYMHBL: DJIEKTPUUYECKUM 3apsifl, AJIEKTPUUYECKOE
110JIe, HAIPsLKEHHOCTD T0JIs, TOTEHLMAN, Pa3HOCTh TOTEHLIMAJIOB; IPU ONMUMCAHUH IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT HCIIONB3YEMBIX BEIUYMH, MX OOO3HAYCHHS W CIUHHIIBI,
YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTHMHU
BEJIMYMHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBJICHHUS, MCIIONIb3YS (PU3NUECKUE 3aKOHBI
MPUHLMIIBL: 3aKOH BceMupHoro tarotenus, |, 1l u Il 3akonsr HeloToHa, 3aK0H cOXpaHEeHUs
MEXaHUYECKON DJHEpPruM, 3aKOH COXPAHEHMsI MMITYJIbCca, HPUHLMUI CYNEpHO3ULUH CHJI,
MPUHLMII PaBHOINPABUS HWHEPLUAIbHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPUI0 CTPOEHHUSl BEIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKOM SHEpruu
TEIUIOBOIO  JBMKEHHS MOJIEKYyJl ¢ aOCOJIIOTHOM  TeMIEepaTrypoil, TepBbI  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHMs 3JIEKTPUYECKOro 3apsna, 3akoH Kysona, mpu 3Tom
pa3anyaTth CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS
(rpanu1bl, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPHUHIMMBI JEHCTBUS MaIllMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inuyaTh yCJIOBUS UX O€30MaCHOT0 UCIOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBITNIOJIHATh 3KCHEPUMEHTHI MO0 HCCIEI0BAaHUIO (PU3MUECKUX SIBICHUNW U MPOIECCOB C
UCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX M3MEPEHUH, Tpu 3TOM (HOpMYIHpOBaThH
npoOieMy/3ajady M THUNOTE3y YUEeOHOTO DKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEIJIOKEHHOTO0 000PYA0BaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBO/IBI;

OCYILIECTBIATh MPSMble U KOCBEHHBIE M3MEPEHUs] (PU3MYECKHX BEIMYUH, MPU 3TOM
BBIOMpATh ONTHUMAaIbHBIA CHOCOO M3MEPEHHUS W UCIOJb30BATh W3BECTHHIE METOAbI OLIEHKU
MTOTPEIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MUECKUMU BEIMYMHAMHU C HCIOJIb30BaHUEM
MPSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3YJIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TaOmuI U TpaduKoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHUS;

coOmoaaTh npaBuia 0e30macHOro TpyJda MpU MPOBEIECHUU HCCIIEIOBAHUNA B paMKax
y4eOHOro HKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOW U TPOEKTHOW JIeATENbHOCTH C
HCIOJIb30BAaHNEM U3MEPHUTENIbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYIOBAHMUS;

pemats pacuéTHbIE 3a/Jayd C SBHO 3aJaHHOW (PU3UYECKOW MOMENbI0, HCIOJIb3YS
¢u3nueckue 3aKOHbl W TPUHIUIB, Ha OCHOBE aHallM3a YCJIOBHUS 3a7aud BbIOUpATh
(DUBUIECKYIO MOJICIb, BBIACIATH (M3HUUECKUE BETUINHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€



pelieHns, NpPOBOAMTH pacuéTbl U OLEHMBATh pEAIbHOCTh IIOJYYEHHOTO 3HAUYEHUs
(U3HUYECKON BETUYNHBL;

pelaTh KaueCTBEHHBIE 3a7jau: BBICTPAUBATh JIOTHUECKH HEIPOTUBOPEUNBYIO LIEIOUKY
paccyKJIeHH ¢ ONOpOol Ha N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCTOJb30BAaTh MpPU pPEIICHHH YYEOHBIX 3aJad COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEACTABICHUS yUEOHON U
HAYYHO-TIONYJISIPHONW HMH(GOpPMAIMH, MOJYYCHHON M3 PAa3TUYHBIX UCTOYHUKOB, KPUTHUECKU
aHAJM3UPOBAThH MOJTydaeMyr0 HH(OpMAIHIO;

MPUBOANTH IPUMEPHI BKJIA/1a POCCHICKHUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKUE 3HAHHWS MO (PU3MKE B IOBCETHEBHOM JKU3HU IS
obecrieyeHus: 0€30MaCHOCTH MPU OOpaIleHHH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH,
JUIsL COXPaHEHHS 3I0POBbs U COOTIOACHUS HOPM SKOJIOTUYECKOTO TMOBEACHUS B OKpYKaroIei
cpene;

paboTaTe B Tpymnme C BBIIOJIHEHHWEM DPA3JIUYHBIX COIMAJIBHBIX POJICH, MIAaHHPOBATH
paboTy rpymnmbl, palMOHAIBHO PACIIPENEisITh 00A3aHHOCTU U TUIAHUPOBATH JCSITEIBHOCTH B
HECTaH/IAapPTHBIX CUTYalUsX, aIEKBATHO OLIEHUBATh BKJaJ Ka)kJJ0r0 U3 YYaCTHUKOB I'PYIIIbI B
pelIeHre paccMaTpuBaeMOi POOIIEMBI.

K kxoHny obOywenuss B 11 kjacce npeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCST YMEHHIA:

J€MOHCTPHPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4HOU KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOU
JEeSTEIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBaTh TPAHUIBI TPUMEHEHUS HW3YYCHHBIX (U3MYECKHX MOENEH: TOUYCUHBIH
ANEKTPUYECKUI 3apsf, JIyd CBEeTa, TOUYEUHBbIM HCTOYHHK CBETa, AJ€pHas MOJENb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO /Ipa MPH pelIeHnH (PU3HUECKUX 3a1a4;

pacrno3HaBaTh (U3NYECKUE SBICHUS (TPOIECCHI) U OOBSICHITh HX HA OCHOBE 3aKOHOB
NEKTPOAMHAMUKM M KBAHTOBOM (DU3MKU: 3JIEKTpUYECKass IPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB,
ANEKTPOMAarHuTHas MHAYKLHUSA, JEHCTBHE MarHUTHOTO MOJs Ha MPOBOJHUK C TOKOM U
IBWDKYIIUICS — 3apsl, OJEKTPOMAarHUTHBIE KOJICOAHWST W BOJIHBIL, NPSIMOJUHEHHOE
pacrpocTpaHeHHE CBETa, OTpaKCHUE, IMpeJoMJIeHHe, WHTepdepeHuus, Iupakuus Hu
noJiipu3alusi CBeTa, JucHepcust cBeTa, (orosnexkrpuueckuili 3¢pdekr (pororddekr),
CBETOBOE JIaBJIEHUE, BOSHUKHOBEHHE JIMHEIYATOro CIeKTpa aToMa BO10pO/ia, €CTECTBEHHAs U
HCKYCCTBEHHas paJiMOaKTUBHOCTH;

OIMCHIBAaTh U3YUEHHBIE CBOMCTBA BELIECTBA (IEKTPUUECKNE, MAaTHUTHBIE, OIITHYECKHUE,
MEKTPUYECKYI0O TMPOBOJAMMOCTb PA3IUYHBIX Cpel) U DJIEKTPOMArHUTHBIE SIBJICHUS
(mportecchbl), UCMONB3Ys (PU3MUECKUE BEJIMYMHBL: DJIEKTPUUECKH 3apsii, Cuia TOKa,
ANEKTPUYECKOE HANpPSDKEHUE, D3JIEKTPUUECKOE CONPOTUBJIEHHME, pPAa3HOCTh MOTEHIHAJIOB,
NEKTPOJABIIKYILAs cujla, padoTa TOKa, MHAYKLHS MarHUTHOrO MOJs, cuia Awmmepa, cuia
JlopeHna, UHIYKTUBHOCTb KaTYIIKH, SHEPTHsI JIEKTPUUYECKOT0 U MATHUTHOTO MOJIEH, TEPHO]
U dYacToTa KoyieOaHMil B KosieOaTelbHOM KOHTYpE, 3aps] U CHila TOKa B IIpolecce
rapMOHHYECKUX 3JIEKTPOMAarHUTHBIX KoJjeOaHuM, POKYCHOE pacCTOSHUE M ONTHYECKas cuia
JIMH3bI, TIPYU ONUCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCIOIb3YEMbIX BEJIUUHH,
nx 0003HAYEHMsI M E€AMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEITMYMHAMY;

ONKCHIBATh W3YYEHHbIE KBAHTOBBIE SIBJIEHUS M IPOIECCHI, HCIOJB3Ys (PU3NUYECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETa, SHEPIUs U
uMIynasc (OTOHa, MEpHUO TMoJypacnajaa, YHEprusi CBSI3UM ATOMHBIX sJep, MPU OMHCAHUU
MPaBWJIbHO TPAKTOBaTh (DPU3MUECKUH CMBICI HCIOJIBb3YEMBIX BEIWYHH, UX 0003HAUECHUS U
€IMHUILIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUUYHHY C JPYTHUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHAJIM3UPOBATh (PU3NYECKUE TPOLECCH] U SIBICHUS, UCIOJB3Ys (PU3HUECKHUE 3aKOHBI U
NPUHIMIBL: 3akoH OMa, 3aKOHBI MOCJIEJOBATEILHOTO M MAPAJJICIIBHOTO COETUHEHUS
IIPOBOJHUKOB, 3aKOH JDkoyms—JIeHna, 3aKkOH SJIEKTPOMarHUTHOM WHIYKLIHH, 3aKOH
MPSIMOJIMHENHOTO paCIIPOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHE OWHIITeHHa s ¢GoTtodddeKTa, 3aKOH COXPAHCHHUS DSHEPTHH, 3aKOH
COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOIro 3apsaa, 3aKOH COXpaHEHUs



MaccoBOT'0 YHCIIa, MOCTYNaThl bopa, 3aKoH paguoakTUBHOTO pacraja, MpH 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHS (TPaHULIBL,
00J1aCcTH) TPUMEHUMOCTH;

OIIpEeJIeNIATh HApaBJICHNE BEKTOpA MHAYKIIMM MarHUTHOTO T10JISI IPOBOJIHUKA C TOKOM,
cuiiel Amnepa u cuiiel JlopeHna;

CTPOUTh M ONHCHIBATh H300paKE€HHE, CO3/1aBaeMOE IUIOCKHM 3€pKaJoM, TOHKOMH
JIMH30M;

BBIMOJIHATH 3KCIIEPUMEHTHI 110 HCCIEIO0BAHUIO (DU3NYECKUX SBICHHHA U TPOLECCOB C
UCTOJB30BAHUEM TIPSAMBIX W KOCBEHHBIX M3MEPEHHMH: TpPH 3TOM (POPMYIHPOBATH
npobnemMy/3agayy M THIOTe3y Y4YeOHOTO OKCIIepHMEHTa, COoOMpaTh yCTAaHOBKY U3
MPEUI0KEHHOT0 000PYA0BaHUs, TPOBOIUTH OIBIT U (HOPMYIHPOBATH BHIBOKI;

OCYILIECTBIIATh MPSIMBIE U KOCBEHHBIC H3MEpeHHs (PM3NYECKHX BEIUYMH, MPHU ITOM
BBIOMPATh ONTUMAIBHBIA CIOCOO0 M3MEpPEHHsI U MCIOJIb30BATh M3BECTHBIE METOJbI OLIEHKU
IIOIPELIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBHCUMOCTH (PU3UYECKHUX BEJIMYMH C MCIOJIBb30BAaHUEM MPSIMBIX
M3MEPEHUI: TPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJAbTAaThl MOTY4EHHOU
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOMUI M rpaduKoB, JeNaTh BBIBOABI II0
pe3yJibTaTaM HCCIIEA0BaHNUS;

coOmoaTh mpaBmia 0€30MacHOr0 TpyAa MPH MPOBEACHUW HCCIEIOBAHMN B PaMKax
y4eOHOTO JKCHEPUMEHTa, Y4eOHO-MCCIIEOBATENLCKOM H TPOCKTHOW JESATEIBHOCTH C
HCI0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U JIaOOpaTOPHOro 000PYAOBAHMUS;

pemaTrh pacu€THBIE 33Ja4M C SBHO 33JaHHOW (PU3MUYECKOW MOJIENBIO, HCIOIB3Ys
¢u3nveckne 3aKOHBI W TPHHLWIB, HAa OCHOBE aHAlIMW3a YCJIOBUS 3a/Ja4d BHIOUpPATH
(bU3NIECKYI0 MOJETb, BELICIATh (PU3NYECKHE BEIMYMHBI H (HOPMYJIIbI, HEOOXOIUMBIE I €€
pelieHus, TPOBOAUTH pPACYETHI W  OLEHHBATH PEATHHOCTH IOJYYCHHOTO 3HAYCHHS
(U3HYECKON BETUIMHBL;

pemaTh Ka4eCTBEHHBIE 33/1a4H: BBICTPAuBaTh JIOTHYECKH HETIPOTHBOPEUUBYIO IIETIOUKY
paccyXJIeHHii ¢ ONOpPOr Ha 3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

WCIOJB30BAaTh TPU PEIICHHH YYeOHBIX 3aJad COBPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJIOTUH JUISI TIOMCKA, CTPYKTYPUPOBAHMS, HHTCPIPETAIIMHA U MPEICTABICHUS YIeOHOH H
HAYYHO-TIONYJISIPHOW HMH(GOpPMAIMH, TMOJYYCHHON M3 PA3TUYHBIX MCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBATh MOTydaeMyr0 HH(OpMAIHIO;

OOBSICHATh TPUHIMITEI JCWCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3auyaTth yCIOBHS UX O€30MaCHOTO MCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOANTH TIPUMEPHI BKJIA/1a POCCHIMCKHX M 3apYOEIKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIl;

HCIIOJIb30BAaTh TEOPETHUYECKHE 3HaHUS MO (U3MKEe B MOBCEJIHEBHOM >KM3HU JUIS
oOecnieueHns 0€30MacHOCTU MU 0OpaIIeHNU ¢ MPUOOpaMHu U TEXHUUECKUMHU YCTpOICTBaMH,
JUISL COXPaHEHUS 3/J0POBbs M COOIOIEHNS HOPM SKOJIOTMUYECKOI0 MOBEICHUS B OKpY KaloLIei
cpene;

paboTaTh B rpyMIIe C BHITOJHEHUEM Pa3IMUHBIX COIMAIBHBIX POJIEH, TNIAHMPOBATh
paboTy Ipymibl, palliOHATILHO PACHPEENATh 00sI3aHHOCTHU U INIAHUPOBATH JESATEIbHOCTD B
HECTAaHIAPTHBIX CUTYAIHSX, aJJEKBATHO OLEHUBAThH BKJIAJl KaXKIOTO U3 YYACTHUKOB TPYIIIHI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KoanuyecTBO 4acos

Ne HaumenoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbIe IIpakTuyeckue
n/n | TeM NpPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
11 ®u3KKa U METObI HAYYHOI'O ) bubmmorexa [IOK
' O3HAHHSI https://m.edsoo0.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Apmaminia ! https://m.edso0.ru/7f41bf72
53 3aKOHBI COXpPAHEHUS B 6 L 1 bubnuoteka [JOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 L bubmuorexa [JOK
' KHHETHYECKOU TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2
3 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuorexa [IOK
' BerecTBa. Pa3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Pazgen 4. JIEKTPOJANHAMMUKA

41 ek B 10 bubnmoreka [JOK
| FCKTPOCTATHIA https://m.eds00.ru/7f41bf72
IToCTOSTHHBIN 3JIEKTPUYECKUI bubmmorexa [IOK
4.2 12
TOK. TOKH B pa3MyHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KUIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM KonTpoJsb JuiekTpoHHbIE (UG pPOBHbIE)
Ne ni/m IIpakTHYecku
NnporpaMmmbl Bcero HbIE oﬁpasoBaTeﬂbnme PeCypcChl
e padoThl
padoThI
Pazpen 1. JIEKTPOAUHAMUKA
11 MarauTtHoe 1moe. 1 1 3 bu6nmoreka [IOK
' DNEeKTPOMarHUTHAs UHIYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4deckue u 9 1 bubmuorexa [IOK
' 3JIEKTPOMArHUTHBIE KOJICOaHUS https://m.edsoo.ru/7f41c97c
99 MexaHudeckue u 5 1 bubmmoreka [IOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
2.3 O
i 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' eMe OBOH O https://m.edsoo.ru/7f41c97c
4.9 C AToMa 4 bubmuorexa [JOK
' TPOCHHC aToM https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 but6mmoreka [IOK



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

Utoro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DeMEHTBl aCTPOHOMUU U

bu6nuoreka [IOK

>1 acTpOHU3UKH ! https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OBOBILIAIOUIEE IIOBTOPEHUE
bu6nmoreka [IOK
6.1 Otobumaroutee noToperie 4 https://m.edscL)E).ru/7f41097c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB IT1O 68

I[TPOTPAMME



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

10 KJIACC
KoanuecTBo yacos
Ne HMara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero U3ydeHust o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
L | oo
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPa
Pounb 1 mecTo dusuku B
, | dopem oot
i p . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH
mojen
Mexanuyeckoe ABUKEHUE.
3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuoreka [JOK
nswkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE IIPSMOJIMHENHOE 1 bu6nuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
5 CBobogHOe majieHue. Y CKopeHue L bubmuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
K i .
7| Twcenmi varepamioti oo | 1 b morera LIOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
IT
| s |
) P Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
9 Macca tena. Cuna. [lpunuun 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cynepno3uiuu cuil. Bropoit 3akon
Herorona miis MarepuanbHOM TOYKH

https://m.edsoo.ru/ff0c3be8

Tpetuii 3akon HeroToHa niis

bu6mmoreka [JOK

10 MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOIO TATOTEHUSI.

11 Cuna THX(CCTI:I. [TepBas Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia CONpOTUBIICHUS IPU bubnuorexa [JOK
JIBM)KCHUH TEJa B )KUIKOCTH MU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpaaTreabHOE

BIKEHHE a0COJIIOTHO TBEPIOTO
14 i[ena. MoOMEHT CHJIBI. HJ‘IG‘IIZ)I[CI/IJ'IBI. Bubnuorexa LIOK
. https://m.edsoo.ru/ff0c41a6
VYcnosus paBHOBECHS TBEPAOTO
Tena
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTepHAIIbHBIX TOUEK. bu6nuorexa [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBMKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHNN KNHETUYECKOW YHEPTUU
[ToreHmanpHas 3HEPTHUsl.

[ToTrenuuansHas :-njeprml yIpyro BuGmiorexa LIOK

17 ne(OpMHUPOBAHHON MPY>KUHBL.

[lorenunanpHas sHEprus Tena
BOJIN3M TIOBEPXHOCTH 3EMITH

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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18

ITorennuanbpHbIE U
HEIOTCHIMAIIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIMAIBHBIX CHII C
N3MEHECHHEM MEXaHNYSCKOM
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXpaHEHHUsI MEXaHUYECKOM
SHEpPruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«MccnenoBanue cBsizu pabOTHI
CHUJIBI C U3MEHEHHEM MEXaHUYECKOI
SHEPruu Tella Ha MpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

20

KoHTpoinbHas pabora 1o Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHHUS
MOJIEKYJISIPHO-KUHETHUECKOM
Teopuu. bpoyHOBCKOE JIBM)KEHUE.

Audpdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJEUCTBHUS YaCTHUII BEIISCTBA.
Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TernmoBoe paBHOBECHE.
Temneparypa u e€ u3amepeHue.
[IIxana remnepatyp Llenbcus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas TeMIepaTypa Kak

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

Mepa CpelHEe KUHETUYECKOU
SHEPTHUU ABHUKCHUA MOJICKYII.
YpaBHeHue Menpeneena-

https://m.edsoo.ru/ffOc511e

Kianeiipona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

08 «HccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3ay

29 N3omnporiecchbl B uaeanbHOM raze u bu6mmoreka [JOK
uXx rpaduUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 CIIOCOOBI €€ M3MCHEHUS. bubmuoreka [JOK
KonmuecTBo TemoTs! u paboTa. https://m.edsoo.ru/ff0c5952
BHyTpeHnHsis sHeprus
OJIHOATOMHOTO UJCAIBHOTO Ta3a

31 Buns! Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VYV nenpHas TEMI0EMKOCTh BELIECTBA.

39 KonunuecTBo Tennotel npu bubnuorexa [IOK
Terutonepenave. AarnadaTHBIHN https://m.edsoo.ru/ff0c5c36
npoiiecc

33 IIepBblil 3aKOH TEPMOAMHAMUKY U bubnuorexa [IOK
€ro MpUMEeHEHHe K U30mpoIeccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccoB B

34 anp(I))Jle. Bropoit IS)aII:OH bubmmorexa IOK

https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Tpunmun nevicteus u KII1/ bu6mmoreka [JOK
TETUIOBOI MalIWHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KII/]



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKOJIOTHYECKUE TTPOOIEMBI

37
TEIUIOPHEPTETHKU
0600 %
38 «M(Z)nleulj1 Iil}im:a;}lll();:l{ml(a OCHOBBI bubmmorexa LIOK
Yip ’ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKIY
o Kl\(;IHTpeOJ'IBHaH pa6(1())Ta 1o TgMe BuGmorexa LOK
«MonexkymnsapHasa ¢puszuka. OCHOBBI
Yip https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bu6mmoreka [JOK
VcnapeHue U KUneHue https://m.edsoo.ru/ff0c63b6
5| oo v, Hoomoni BuGmoexa LIOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumyeckue u
2| ovonom spmetannn Koune BuGmorexa LIOK
p s https://m.edsoo.ru/ffOc65f0
Kkpuctayibl. CoBpeMeHHBIE
MaTepuabl
I1 .
R e e
He ero CHIL https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 £ 3]
DABHCHHE TEMIOBOTO Dasanca https://m.edsoo.ru/ff0c6820
9 C) I
P
pAzL. A P https://m.edsoo.ru/ffOc6bcc
3apsIoB
[IpoBOgHMKY, TUITEKTPUKH U
46 MOJTYNPOBOIHUKH. 3aKOH bubmuorexka [JOK
COXPaHCHHS SJIEKTPHUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
47 BsaumonericTBue 3apsiioB. 3aKOH bubmuorexa [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

Kynona. TodeuHblil 3JIEKTPUUECKUI
3apsia

https://m.edsoo.ru/ffOc6ced

48

Hanpsx€HHOCTB 3JIEKTPUUECKOTO
nosist. [IpuHnmn cynepno3uuuu
ANEKTPUYECKHUX ToneH. JInnun
HaIPsHKEHHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cui1 31€KTpOCTaTHUeCKOTro
noiiia. ITorennman. PasHoctb
MOTEHIINAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJ'ICKTpI/I‘leCKaH IMPOHUIACMOCTb

bubmuorexka [JOK
https://m.edsoo.ru/ff0c7018

51

OnektpoéMkocTb. Konnencarop

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

52

DIEeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTopa. JHEeprus
3apsHKEHHOT0 KOHJIeHcaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "H3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpyuHIHAI 1EHCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
ammapara, CTpyHHOIro IpUHTepa.
DIIeKTpOoCTaTUYECKas 3aIlIMTA.
3azeMyIeHHE SIEKTPONpPUOOPOB

55

DIIEKTPUYECKUI TOK, YCIIOBHS €T0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cwita Toka. Hanpsixenne.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenpHOE, TapaLIeIBLHOE,
CMEIIaHHOE COEIUHEHNE

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

MPOBOTHUKOB. JIaGopaTropHas
pabota «3yyeHnue cmenmaHHoro
COCITMHEHUS PE3UCTOPOB)»

57

Pabota u mourHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKOH IIeTIH.
Kopotkoe 3aMbIkanue.
JlabopaTtopHas pabota «M3mepeHue
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHas IPOBOAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60

DNEeKTPUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS
Y TIPUMECHAs IPOBOAUMOCTb.
CaoiicTBa p—N-mepexo/a.
[TorynpoBOTHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUUECKHUI TOK B paCTBOpax U
paciuiaBax 3J€KTPOJIMTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIHS.
DIIEKTPOIIN3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

63

DNIEKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSTENbHBIN U
HECAMOCTOSITEIBHBIN pa3psijl.
Monnus. [Inazma

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

64

DJeKTpudecKre npudopsl U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPOMCTBA U UX NMPAKTHICCKOE
npuMeHeHue. [IpaBuna TeXHUKH
0€e30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc

65 O06o0maromuii ypok 1 bu6mmoreka [JOK
«DQNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«nekTpocratuka. [locTossHHBIN
ANEeKTpUYECKUi TOK. TOKHU B

66 pa3JII/II‘){HI>IX cpenax» 1 Bubmorexa IOK

B https://m.edsoo.ru/ff0c8a8a
/Beepoccuiickas mpoBepovHast
paboTa npu MpoBEACHUHN HA
OyMa)xHOM HOCHUTEJIE
Pe3epBHbiil ypok. KonTposibHas
67 pa 602 a0 TZII;G P 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c8c56
"DnekTpoauHaMuKa"

68 PezepaHblil ypok. O6001maromnmii 1 bu6nuorexa [IOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

nHaykuuu. O/1C naaykuuu. 3akoH
NEKTPOMAarHUuTHOW MHIAYKIMH

Ne Koau4vecTBo yacoB
Hara JJleKTPOHHBbIE HU(PPOBHIE
nm | Tema ypoka Konrpoasbnsie | IIpakTHyeckue
Beero U3ydeHust o0pa3oBaTe/ibHbIE PeCYPChI
/ padoThbI padoThbI
n
[TocTossHHBIE MATHUTHI U UX

1 B3auMoO/ieiicTBHE. MarHuTHOE ToJIE. bubnuotexa [JOK
Bektop MarHuTHO# MHIYKIIWY. 1 https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOM MHIYKIUU
MarauTHO€E 1oJI€ MPOBOJIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [JOK
B3aumoeiicTBIE MPOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabora «3yuenne

3 MaFHII:THOf“)O noiﬂ KaTYIJ_IKI/Iy: 1 1 Bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JIaGoparopHas paboTa L L bu6nuorexa [IOK
«MccaenoBanue qelCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JleficTBe MarHUTHOTO MOJIS Ha

5 JBIKYIIYIOCS 3apsKEHHYIO 1 bubmuoreka [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
DNeKTpOMarHuTHast UHIYKITHS.

6 IToTOoK BEKTOpa MarHUTHOM 1



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

®dapanes

JlaGopaTopHas pabora
«HccrnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHYKIIHN))

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHaykTUBHOCTD. SIBIICHUE
camounaykiuu. DJ1C
CaMOMHAYKITUU. DHEPTHS
MarHMTHOTO TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE
MAarHMUThI, JIEKTPOMAarHUThI,
3JIEKTPOJIBUTATENb, YCKOPUTETU
3JIEMEHTaPHBIX YACTHII,
WHIYKIIMOHHASA 11€Yb

10

Ob6o06maromuit ypok «MarautHoe
rosie. DJIeKTPOMarHuTHas
WHTYKIHSD

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbHas pabota mo teme
«Mar"suTtHoe I10JI€e.
DneKTpoMarHuTHast MHIYKITHS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUUECKUE
kosnebanus. ['apmoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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

13

JIaGoparopHas paboTa
«MccnenoBanme 3aBUCHMOCTH
Tepro/Ia MaJbIX KoJieOaHuil Tpy3a
Ha HUTH OT JUIMHBI HUTH U MaCCBhI
rpy3a»

14

KonebaTenpHbIi KOHTYD.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

CB0OOHBIE HNEKTPOMArHUTHBIE
KoJ1e0aHus B UACAIbHOM
K0J1e0aTebHOM KOHTYpE. AHaIOrUs
MCKAY MCXaHUYCCKUMU 1
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMHA

https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIBHOM
K0J1e0aTeNbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusx. BeIHyXIeHHBIE
MeXaHHuYecKue KoneOaHusl.
Pesonanc. BeinyxaeHHbie
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

IIepeMeHHBIN TOK.
CunycouaaIbHBINA TepEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOT'O TOKA.
AMIUITUTYAHOE U IEHCTBYIOLIEE
3HAQUYE€HHE CUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

Tpaucpopmarop. Ilpoussoacrso,
nepeaya u norpedaeHue
NEKTPUYECKOU SHEPTUU

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKQ, JIMHUU JJIEKTpoIiepeaayd

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnonbs3oBaHus
ANEKTPOIHEPTUH B IOBCEAHEBHOM
AKU3HU

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

CKopocTb pacnipocTpaHEHHS U
JuiiHa BOJIHBL. [lonepeynsie u
IIPOJI0JIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh

bu6mmoreka [JOK

22
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
3
i | oo
POCTD- https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBI PATHOCBS3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pammonokanus
o5 KonTponbnas padora «Konebanus bubnuorexa [JOK
Y BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuotexa [JOK
Toueunslii ucTounuK cBera. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
O .3
27 OTT paiz(ee:;; cclfeeTT;l H?)I:OHZIeHHe bubmmorexa LIOK
P pera. FoeIb https://m.edsoo.ru/ff0cd4e0
n300pakeHU B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTPEHHEE OTPAXKEHUE. bubnnoreka [JOK
[TpenenbHBINA YroJ MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXKEHHUs
JlabopaTtopHas pabota «3mepenne bubmuorexa [JOK
29
MOKAa3aTelsl MPETOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JI T 0 i
30 | s, Gopwyaa omsolt s, BGinorexa LIOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
31 JIaGoparopHas paboTa

«HccnenoBanue CBOUCTB



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

M300pakKeHUH B JIMH3aX»

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. Ller. JlabopaTopnas

32 pabora «HabmroaeHue nucnepceun
CBETa»

33 Nutepdepennius cera. udpakius bubmuorexa [JOK
cera. JludpakiuonHas pemeéTka https://m.edsoo.ru/ffOced22

34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanus ceeta https://m.edsoo.ru/ffOcf02e
OnTrueckue npuOOpsI U

35 | ycrTpoiicTBa U yCIOBHS HX
0€301acHOTO MPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH

36 KJIACCUYECKON MEXaHHUKH. bu6mmoreka [IOK
[MocTynaTel crienUanbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmorexa [JOK

https://m.edsoo.ru/ffOcfa4?

BPEMEHH U COKPAIICHUE JITTHHBI
DHeprus U UMITYJIbC

38 pEeNATUBACTCKON yacTulbl. CBA3b bubnnoreka [JOK
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
KonTponbnas padbora «OnTuka.

39 OCHZI;LI CHeHIfaHBHOﬁ TEOpUH bubmorexa [JOK

https://m.edsoo.ru/ffOcf6f0

OTHOCHTEIEHOCTI

40 ®otonbl. ®opmyna [1nanka. bubnuorexa [IOK
DHeprust ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEJOBAaHUE

41 (pOTga(b(beKTa. Omneiter A. T Bubamorexa IOK

CrosneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl portorddekra. YpaBHeHHE

. . bubnmoreka [JOK
42 | Diuureiina s gorosppexa. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosddexra
aBienue ceera. Oneite 11. H.
43 ﬁeGeﬂeBa. XHUMHYECKOE JICHCTBUC bubmmorexa LIOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCTpoucTBa U
MIPaKTHYECKOE MPUMEHCHHUE:

44
¢dorosnemenT, GpoToaaTUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]

45 Pertenue 3agad mo reme bu6mmoreka [JOK
«7eMEHTBI KBAHTOBOH OITHUKH) https://m.edsoo.ru/ff0d0302
Mopnenb atoma Tomcona. OTBITEL

46 Pezepdopaa o paccesauro o- bubnnoreka [JOK
yactuil. [ImanerapHast Mmozens https://m.edsoo.ru/ff0d091a
aToma

bu6mmoreka [JOK

47| Moctynatsi bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u normiomenue GoToHOB

48 IIpU NIEPEXOJE aTOMa C OJTHOTO bubmuoreka [JOK
YPOBHS SHEPIUu Ha Apyroi. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoHOBEIE CBOIICTBA YaCTHIL.

Bonans! ge bpoiins.
49 KOpHny([yHﬂI:)HO-BOHHOBOﬁ Bubamorexa IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE |
BBIHYXKJICHHOE U3TyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.
50 Omnsite Pe3epdopaa mo bubnmoreka [JOK

OIMPCACIICHUIO COCTaBa
PaaAOAKTUBHOI'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biausxue
PaINOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIi
peakrtop. [Ipo6iiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOI
SHEPIreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIC YaCTHUIIBI.
OTkpbITHE TTO3UTPOHA. METO b
HaOJII0/IEHUs U pEeruCcTpaluu
aneMeHTapHbIX yactull. Kpyriblit
cton «OyH1aMeHTaIbHbIE
B3auMoJecTBUA. EMUHCTBO
(bu3MUECKOil KapTUHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoE 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUHM. Bun
3BE3aHOTO HeOa. Co3Be3ausl, spKue
3BE3/0bI, IJIAHETHI, UX BUIAMMOE
nemwkenne. CoHeyHas cucTeMa

56

Connue. ConHevyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLa U 3BE311

S7

3BE3bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [1aBHOU
IIOCJIEI0BATENbHOCTU. BHYyTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE



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

MIPEJICTABJICHHS O TIPOUCX 0XKICHUN
u »Bosroruu CoJHIa U 3BE3

58

Muneunsiii [1yTe — Hama
lNanaktuka. [Tonoxenue u
newkenue Comnuua B ["anaktuke.
lNanakTuku. YE€pHbIE ABIPHI B A1pax
TaJIAKTUK

59

Bcenennas. Pa3z0beranue ragakTuK.
Teopus bosbmoro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl
aCTPOHOMUU

61

KonTponbHas pabota «neMeHTHI
aACTPOHOMHU U acTPOPUIUKU»

62

O6o06matonuii ypok. Ponb pusuku
Y aCTPOHOMHU B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuit ypok. Pomib
¢buznveckoii Teopuu B
(bOpMHPOBaHUY MPECTABICHHIA O
(bU3UYIECKOI KapTUHE MUpa

65

O6o06mutaromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHUpPa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX




MPEJICTaBICHUN O IPUPOJIE

PesepBHbIil ypok. MarHuTHOE 1oJI€.

66 1
DneKTpoOMarHuTHasT MHIYKIIUS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIaaIbHON TEOpUHr 1
OTHOCHUTEILHOCTH
Pezepnbiii ypok. KBantopas

68 (1)143151(& SJfMCHTBI aCTPOHOMUU H 1 Bubmorexa IOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O

IMPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1. ®usuka,Knaccuuecknii yposens 10 xinacc/ Mskumes I'.51., Byxosnesb.b M3narenscTBo
«IIpocsemenue» 2024

2. ®usuka,Knaccuueckuii yposens 11 kimacc/ Msaxumes I'.51., Byxosuesb.b.
«MznatensctBo «IIpocBemenue» 2024

3. EI'D 2026 ®u3uka 30 BapuaHTOB

METOAUYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
1. Coopuuk 3amau proc MockoBkuna E. I'. @uzuka 10-11xm.
2. ®uzuka. 10-11 xnaccel. 3agaunuk. A.Il. PeiMkeBuu

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Caiit Enunoe coaeprkanue oomero oopaszoanus - https://edsoo.ru/

2. [Tnardopma AKnace - https://www.yaklass.ru/

3. Caiit Cnam 'MA - Pemry EI'D - https://phys-ege.sdamgia.ru/

4. ITpoeKT 1o BBIOJHEHHUIO TabopaTopHbIx padoT https://fizika23.ru/lab.html
5. Poccwuiickast anekTpoHHas mkosa - https://resh.edu.ru/

6. OenepanbHbIii HHCTUTYT MEAarornyeckux usmepenui - https://fipi.ru/


https://edsoo.ru/
https://www.yaklass.ru/
https://phys-ege.sdamgia.ru/
https://fizika23.ru/lab.html
https://resh.edu.ru/

