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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE cpeiHero odiero oopa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHWH K pe3ysibTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom (denepanbHOW pabodeid MporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanus yueOHoro npenmera «Pusmkay B 00pa3oBaTeIbHBIX
opranmsaiusax Poccuiickoit  depepaumu, peanu3yloIMX OCHOBHbIE —0Opa3oBaTebHbIE
IIPOrPaMMBI.

[Iporpamma 10 ¢u3uke onpexaenser 00sA3aTeNbHOE IPEIMETHOE  COJEpKaHHE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEIFHOCTh M3YYCHHS TEM M Pa3fesioB Yy4eOHOro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH oOydaromuxcs. [Iporpamma o gusuke naét npepacraBaeHue o MesX,
coJiepKaHuu, o01Iel cTpateruu o0yueHus, BOCHUTaHUS U Pa3BUTUS 00y4aroIIUXCs CpeACTBaMU
yaeOHoro npeamera «Pu3uka» Ha yriiyOaEHHOM YPOBHE.

N3yuenne kypca ¢GuU3MKM YriayOlEHHOrO YpOBHS TII03BOJIAET pPEaIM30BaTh 3a/lauu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBIEHUSI CBOUX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM KaXIbIM OOy4aroluMCs, KOTOpbIE
HEOOXOAUMBI ISl  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MHpOoQecCHOHATHLHOTO
o0pa3oBaHUs MO PA3JIUYHBIM (PU3MKO-TEXHUYECKUM U HMHXKEHEpHBbIM CHelUalbHOCTAM. B
nporpaMMe Mo (u3uKe ONPENeNSIOTCS IIAaHUPYEMbIe Pe3yIbTaThl OCBOCHHUS Kypca (U3MKH Ha
YPOBHE cpefHero oOuiero oOpa3oBaHUs: JIMYHOCTHBIE, METallpeIMETHbIe, NpeAMETHbIe (Ha
yrayOnéHHoOM ypoBHE). HaydHO-MeToM0JIOrHuecKol OCHOBOW JUIsl pa3pabOTKH TpeOOBaHWM K
JUYHOCTHBIM, METalpeJIMETHbIM M NPEAMETHBIM pe3ysbTaTaM oOOyYaroIlHUXCs, OCBOMBILHUX
nporpaMMmy 1o (H3MKe Ha ypOBHE CpeaHero olmiero o0pa3oBaHUS Ha yriIyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MTOAXOI.

[Tporpamma o (usmke BKIIOYAET:

—IJIaHUpYyEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (U3MUKHU Ha yri1yOJIEHHOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

—cozep)kaHue yueOHoro npeaMera «Dusnkay mo rogaM o0ydeHus;

—~TeMaTUYECKOe MJIaHUPOBAHUE 10 ToJamM 00y4YeHHUs;

—TIOYpOYHOE IUIAHUPOBAHHUE;

—yue0HO-MeToIu4YecKoe obecreueHrne yaeOHoTo mpoiiecca.

dusmka Kak Hayka o HanOoJiee OOIMX 3aKOHAX MPHUPO/Ibl, BBICTYIAsk B KaUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHeH, Ouonorueit, gusnueckoir reorpadueii u acrpoHomueil. Vcrnonb3oBaHHEe M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPEeNUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. M3yueHue (U3MKHM BHOCUT OCHOBHOHM BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJarolerocs, B popMupoBaHue yMeHUH
MPUMEHSTh HayYHbIM METO/1 MO3HAHUS MPY BHIMOIHEHUH UMHU Y4EOHBIX HCCIIeI0OBaHUI.

B ocHOBY Kypca (u3MKHM Ha YpOBHE CpeHEro o0Iero oopa3oBaHMs MOJIOKEH P UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUY C HEM KypC SABIAETCS JIOTUUECKU 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUM € HEl MaTepuan Kypca pU3uku 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.
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Hoea zymanumapuzayuu. EE peanuzanus npeanojaraeT UCrojib30BaHUE TYMaHUTAPHOTO
noTeHIuana (pU3NYecKoi HayKH, OCMBICICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOIIEMaMHu.

Hoea npuxnaonoii nanpasnennocmu. Kypc Gpusnku yriny61E€HHOro ypoBHs IpeArnoiaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHUYECKHUX M TEXHOJOTMUYECKUX MPUIOKECHUH H3y4eHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBarOTCs Ha ypOBHE OOIIMX MPEACTaBICHUN H
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hpess 3Ko0JIOTM3alMM PEATU3yeTcsl MOCPEICTBOM BBEIEHUS 3IEMEHTOB COJEp)KaHUs,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHus Npo0ieM palMmoOHaIbHOTO IPUPOJIONIONIL30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

OcBoeHue conepkaHusl MporpamMmbl MO (HU3UKE MOCTPOCHO HAa IPUHIUMAX CHCTEMHO-
NeSITeIbHOCTHOTO moaxona. s (us3ukm peanuzamust 3THX NPUHIUIOB Oa3upyercs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTBYoLIEero (akropa
yuebHoro nporecca. J{ist yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOT O
SKCHEPUMEHTA, BKJIIOYAIOLIETr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU HM3YyYEHUH HOBOIO
Mmarepuaia, 1abopaTopHble pabOTHl U PabOTHI MpakTHKyMa. BTopol cnocod — 3T0 MHTErpamus
paboT NpakTUKyMa B CUCTEMY JIaOOpaTOPHBIX paboT, KOTOPbIE IPOBOJIATCS B IPOLECCe U3yUEHUs
pasgena (tembr). I[Ipm 3TOM mox paboTaMu TMpaKTUKyMa IIOHHUMAETCS CaMOCTOSATEIBHOE
UCCIIeIOBaHUE, KOTOPOE IMPOBOAUTCS MO PYKOBOACTBY CBEPHYTOro, 000OIIEHHOrO Buia Oe3
MOIIArOBOM MHCTPYKIIUH.

BeiOop TemaTuku 1a00paTOpHBIX pabOT M NPAKTUKyMa OCYLIECTBIEH YYaCTHUKAMH
00pa30BaTeNbHOTO IIpolecca MCXOAsl M3 OCOOCHHOCTEH MOYpPOYHOIO IIJIAHUPOBAaHUS U
ocobeHHOCTe  nucTaHUMOHHOro oOydeHus. Ilpm »>TOoM oOecmeunBaeTcss  OBJIAJCHUE
00yYaromUMHUCS YMEHHUSMH TPOBOJUTH TPSIMBIE W KOCBEHHBIE WM3MEPEHHUsS, HCCIEOBAHUS
3aBUCUMOCTEH (DU3MUYECKMX BETMYMH M IMOCTAaHOBKY OINBITOB IO MPOBEPKE MPEASIOKECHHBIX
TUIIOTE3.

Bonbiioe BHUMaHue yaenseTcsl peleHuIo pacy€THRIX U KaueCTBEHHbIX 3ajad. [Ipu sTom
JUIsL pacu€THBIX 3a7jad MPUOPUTETOM SIBIISIFOTCS 3a/layl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
(bu3nUecKoil MoJ1eNbI0, TO3BOJISIONIME TPUMEHATh U3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpuUpysd NPUMEHEHHWE 3HAaHUW M3 pa3HbIX pa3fenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBbsCHEHUe/NpeacKa3aHue
npoTeKkaHus (U3NYECKUX SIBJIEHUI U MPOIECCOB B OKpY’KaIOIIEH KU3HM, Tpedyromue BbiOopa
¢bu3nueckoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

—(opMHpOBaHUE HHTEPECA U CTPEMIICHUS 00YJaIOUINXCS K HAYYHOMY M3YYEHUIO TIPUPO/IBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TIPEJCTaBICHUH O HAYYHOM MeETOJe TMO3HaHMA U (opMupoBaHHe
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

—(GopMHpOBaHUE HAYYHOTO MHPOBO33PEHHs KaK pe3yibTaTa M3y4yeHHs OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

—(opMHpOBaHUE YMEHUH OOBACHATH SBJICHUS C MCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

—(opMHpOBaHUE TPEACTABICHUNH O poJM (DUBMKU IS Pa3BUTHS JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

—Ppa3BUTHE TPEJCTABICHUA O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHanbHOMI
NEeSTEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMY OOYYEHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne 3TUX Lejed oOecneunBaeTcs peIIeHUEM CIEAYIOIIMX 3a7ad B Ipolecce
W3y4deHus Kypca (U3NKN Ha YPOBHE CPEAHETO 00IIero 0opa3oBaHusI:
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—~TpUOOPETEHHE CHCTEMBbl 3HAHMK 00 OOHIMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJICKYIISIPHYIO (DU3UKY, SIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY H
AIIEMEHTHI aCTPOPU3UKU;

—(opMupoBanue yMEHUI MPUMEHSTH TECOPETUUECKHIE 3HAHUS ISl O0BsICHEHNS (PU3MIECKUX
SIBJICHUI B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

—OCBOCHHE CIIOCOOO0B PELICHNUS PA3IMYHBIX 33/1a4 C SBHO 33JaHHON (U3MYECKO MOJIEIBIO,
3a7ay, MOJPA3yMEBAIOIIUX CAMOCTOATENILHOE CO3AaHHE (DU3UUECKONH MOJeNH, aJeKBaTHOM
YCJIOBUSIM 331a4M, B TOM YHCIIE 33/1a4 HH)KCHEPHOT'O XapaKTepa;

—~TOHUMaHue (PU3MYECKHMX OCHOB M TNPHHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOIIYIO CPENY;

—OBJIaJICHHE METOJAaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEICHHS (PHU3UUECKUX
9KCIIEPUMEHTOB, aHAJIM3a M HWHTEPIpeTanud WHGOPMAIMH, ONpPENCeIICHUS JJI0CTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara,;

—CO3/1aHUE YCIOBUH ISl Pa3BUTHS YMEHUH NPOEKTHO-HCCIIEA0BATENbCKOM, TBOPUECKOM
NeSITeTbHOCTH;

—pas3BuTHe HHTEpeca K chepam npophecCnoHAIBEHOMN IESTENbHOCTH, CBI3aHHOM C (PU3NKO.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootserctBuu ¢ TpedoBanusMu GI'OC COO yriy0nEHHBIN ypOBEHb U3yUEeHUs y4EOHOTO
npeaMera «®Pu3nka» Ha ypOBHE CpeIHEro oouiero oopa3oBaHus BbIOMpPAETCS 00Yy4arOIIUMUCH,
IUIAHUPYIOIIMMHU  TPOJIOJDKEHHE OO0pa3oBaHMs M0 CIELUANBHOCTAM (DPU3UKO-TEXHUYECKOTO
npodus.

O01ee yKcio 4acoB, PEKOMEH/I0BaHHbIX JJIs U3Yy4eHUs (U3UKH (YTIIyOJICHHbBIN YPOBEHb) —
340 gacos:

-B 10 kmacce — 170 wyacoB (5 uacoB B Henemo). 85 aymTUTOpHBIX wyaca, 79 dacos
CaMOCTOSITENIbHOW PadOThI, KOHCYJIBTAIINH — 2 Yaca, HAIMCAHUE TIOTYTOA0BBIX JHArHOCTHYECKUX
paboT - TECTOBBIX 33aJJaHUH, pa3MEIlIEHHbIX Ha 00pa3oBaTebHOM NopTajie «BupTyanbHas mkoaa»
(https://vsdo.ru) - 4 gaca;

-B 11 kmacce — 170 wacoB (5 uacoB B Henemo). 85 ayTUTOpHBIX wyaca, 79 dacos
CaMOCTOSITENTbHOW PadOThI, KOHCYJIBTAIINH — 2 Yaca, HAIMCAHUE TIOTYTOAO0BBIX JHArHOCTHYECKUX
paboT - TECTOBBIX 33aJJaHUH, pa3MEIlIEHHbIX Ha 00pa3oBaTeNbHOM NopTajie «BupTyanbHas mkoaa
(https://vsdo.ru) - 4 gaca.

BeiOop mnpoBeneHust 1a0OpaTOpHbIX pabOT U OMBITOB OCYHIECTBIEH C Y4ETOM
MHAUBHUAYaJIbHBIX OCOOCHHOCTEN 00yJarommxcs.

COJAEP)KAHUE YYEBHOI'O ITIPEIMETA
10 KJIACC

Pa3nes 1. Hayunblii MeToa MO3HAHMS PUPOIbI

O®uznka — pyHnaMmeHTanabHas Hayka o npupoze. HaydHblii MeTon MO3HAHUS U METOMbI
UCCcleI0BaHus (PU3NYECKUX SIBICHUH.

OKCHepuMEeHT M Teopus B Ipoliecce Mo3HaHus npupoisl. Habmoaenne u skcrepuMeHT B
dusuke.

CrniocoObl u3MepeHus (pu3nueckux BeIUYMH (aHAJOroBble W LU(POBBIE U3MEPUTENbHBIE
npuOOpPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu n3MepeHuit GpuU3NYeCKuX BeTUUHH (a0COIIOTHASI U OTHOCUTEIbHAS).

MopenupoBanue (HU3NYECKUX SIBIEHUH W MPOLECCOB (MaTepuanbHas TOYKa, aOCOJOTHO
TBEPJI0€ TEJI0, UACATbHAS KUIKOCTh, MICAIbHBIN Ta3, TOUCUHBIHN 3apsn). [ unoreza. ®uzndeckuit
3aKOH, I'PaHUIIBl €0 IPUMEHUMOCTH. PU3nYecKas TEOpHs.

Pons m mecto Qusuku B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul, npakmuKym
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I/I3MepeHHe CHJIbI TOKA M HAIIPAKCHHA B ICTIH ITOCTOSAHHOI'O TOKA IIPHU IMTOMOIIN aHAaJIOT'OBBIX
U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1udpoBoit mabopatopueld mo ¢usuke. Ilpumepsr u3mepeHus puznueckux
BEJINYMH MTPH TTOMOIIN KOMIBIOTEPHBIX TaTYHKOB.

Pa3zgen 2. Mexanuka
Tema 1. Kunematuka

Mexanudeckoe JBHKEHHE. OTHOCUTENBHOCTh MEXaHMYECKOro JABMkeHus. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pagnyc-BekTop MarepuanbHOM TOYKH, €ro IPOEKIMH HAa OCH CHUCTEMbl KOOpJHHAT.
TpaekTopus.

[Tepemenienne, CKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpEHME
MaTepualbHOM TOUKH, UX MPOEKIMH HAa OCU CUCTEeMbl KoopAuHaT. ClioKeHHE NMEepeMEIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIUHEHHOE JIBH>KEHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKU OT BPEMEHU U UX IPaPUKHU.

CBobOonHoe najieHue. Y cKkopeHrne cBOOOIHOTO naieHus. J{BukeHue Tena, OpoueHHoro moj
YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaT€PUATBHON TOUYKH OT
BPEMEHH U UX rpaduku.

KpuBonunerinoe nBukeHue. JIBUKEHUE MATEPUATIBHON TOYKH 10 OKPYKHOCTHU. YTJIOBAs U
nuHeiHast ckopoctTh. llepuox u wacrota obpamenus. LlenTpocTpemurensHoe (HOpMalbHOE),
KacaTesbHOE (TaHMCHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTEPHAIbHOM TOUKH.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IMPOIECCHl: CHUAOMETP, IBUKEHUE
CHapsI0B, IIETHBIC, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIaul, CKOPOCTHBIE TU(THI.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

CriocoObI uccae10BaHus ABIKECHUN.

NnnrocTpanus npeneapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBanre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoenue nprxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOpE.

CpaBHeHHE TyTEH, TPAEKTOPUH, CKOPOCTEH JBMXKEHHS OJHOTO M TOTO K€ TeJia B Pa3HbIX
CHUCTeMax OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKym

N3ydeHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHOM CKOPOCTH.

N3Mmepenne yckopeHus py NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBMYKEHHUH MO0 HAKJIIOHHON
IIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH .

H3mepeHne yckopeHusi CBOOOTHOTO MafeHus (PEeKOMEHIOBAHO UCIIOJIb30BaHUE IUPPOBOMA
nabopaTopun).

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

IIpoBepka TMNOTE3Bl O MPSIMOW MPONOPLUUOHATBHOM 3aBUCHMOCTH MEXKIY NaJbHOCTBIO
MOJETA U HAYAJIbHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTH € IOCTOSHHOW IO MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpUOJa OOpAIEHUS KOHMYECKOTO MasTHHKa OT €ro
apaMeTpoOB.

Tema 2. lunamuka

Ilepssiit 3akoH HeroTtoHa. MHepuuanpHble cucTeMsl oTcuéTa. [IpUHIMI OTHOCUTEIBHOCTH

[Nanunes. HeunepuuanabHble CUCTEMBI OTCUETa (ONIpeAeeHUE, TPUMEDPHI).
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Macca tena. Cuia. [lpuHnun cynepno3unmu cui.

Bropoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperuii 3akoH HpI0TOHA 1711 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTAIIMOHHON 1 MHEPTHON MacCCHhI.

Cuna TsDKeCTH. 3aBUCHUMOCTH YCKOPEHHS CBOOOJHOTO TMAaJ€HUSI OT BBICOTHI HAJ
MOBEPXHOCTHIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeNl U HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHXyIerocsi ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe TpeHHE.

Cuna TpeHusi ckoibxkeHuss M cuina TpeHus mnokos. Kosdduuuent tpenus. Cuna
CONPOTUBIICHUSI IPU JBUKEHUM TeJa B JKUJIKOCTH MM Ta3e, €€ 3aBUCHUMOCTb OT CKOPOCTHU
OTHOCHUTEJIBHOTO JIBHKEHUSI.

Hasnenue. ['unpocrarnueckoe nasienue. Cuia Apxumesna.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTUYECKUE MPOLECChl: TMOIIIUIHUKHA, BUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

Habumronenne nBM>kXeHUs TN B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMAX OTCUETA.

[TpyHIIUIT OTHOCUTEIBHOCTH.

Kauenne aByxX HWIMHAPOB WM IIAPOB PA3HOM MacChl C OJUMHAKOBBIM YCKOPEHHEM
OTHOCHUTENIbHO HEMHEPIMAIbHON CUCTEMbI OTCUETA.

CpaBHeHuE paBHOJCIHCTBYIOIIEH MPUIIOKEHHBIX K TEJIy CHJI C IIPOM3BEIEHUEM MacChl Tela
Ha ero YCKOpEHHEe B HHEPLIUATIBLHONU CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOIEUCTBUS TEl.

N3mepeHne Macce 110 B3aUMOJEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MaJIEHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKyM

W3mepenue paBHOJEHCTBYOMIEH CHJI TP JBMKEHUU OpycKa 110 HaKJIOHHOM IIIOCKOCTH.

[IpoBepka TUIIOTE3l O HE3aBUCHUMOCTH BpPEMEHHU JABI)KEHHS Opycka IO HaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €T0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIMX B IPY)KUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenue ko3¢ uiimenta TpeHus 1Mo BEJIWYMHE YIIIOBOr0 KOA(PQPHUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBMKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IE€PEeMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

W3ydeHne nBMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. CtaTtuka TBEpPIOro Tejia

AbcomotHo TBEpHOE Teno. [locTynarenbHOe M BpallaTeIbHOE JBM)KEHUE TBEPAOTO Teja.
MoMEHT cuiibl OTHOCUTENBHO ocu BpauieHus. [lnedo cumbl. CroxeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsokecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TuIHOE paBHOBECHE.

TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHUE IMPOILECCHI: KPOHIUTEWH, CTPOUTEIBHBIN
KpaH, peméryaTbie KOHCTPYKIIHH.

Jlemoncmpayuu

VYcnoBust paBHOBECHS.

Bunel paBHOBeECHS.
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM

HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U PaCYET CUII YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJIOIIA/(b ONOPHI.

Tema 4. 3aK0oHBI COXpPAHEHHSI B MEXaHHUK

NMiynbC MaTepualbHOM TOYKH, CHUCTEMbl MaTe€pUalbHBIX TOYEK. L[eHTp macc cucreMsl
MaTepHalbHBIX TOUeK. Teopema 0 JBUKEHUH LIEHTpa Macc.

HMMItynbC CUIIbl 1 I3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

MoMeHT uMIlynbca MaTepUaJIbHOM TOYKU. IIpeacraBieHre O COXpaHEHMM MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJISAX.

Pabora cwibl Ha MamoM M Ha KOHEYHOM IepeMerieHud. I'paduueckoe mpencraBieHue
pabOTHI CHITHI.

MoniHOCTh CHIIBI.

Kunernyeckass sHeprus MaTepuaabHOM TOUkH. Teopema 00 M3MEHEHHMH KHHETUYECKOU
SHEPIUH MATEPUATILHON TOYKH.

[loTeHumanbHple U HeNOTEHIMANbHbIE cUiibl. [loTeHuuanbHas sHeprus. [loTeHuunanpHas
SHEPTUs ynpyro neGopMHpPOBaHHOW TPYKUHBI. [loTeHIMaNbHAs SHEPTUS TeNa B OAHOPOIHOM
rpaBUTaMOHHOM Tosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeTbsi KOcCMUYECKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu g MIeanbHOW MKUIKOCTH Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU.

TexHu4eckne yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JIBM)KEHHME DPAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHHE Ha KOHbKaX.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

H3mepeHre MOIHOCTH CHUJIBI.

W3MeHeHne 3HepruM Tena Mpu COBEPILIEHUHU pabOoThI.

B3auMHbIe peBpaleHuss KHHETUYECKOW U IOTEHIIMAIIBHON SHEPTUH IIPU ACHUCTBUU Ha TEJIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTHH PU CBOOOTHOM MaJICHHH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKym

N3mepenne umiryiabca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJENHN JIEKTPOMOOMIIS U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepenre KHHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHINAIbHOM 3HEPTUU IPY>KUHBI C pabOTON CUIIBI TPEHHUSL.

Onpenenenue pabOThI CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYISIPHO-KHHETHYECKOH TEOPUH

OcHOBHBIE TIOJNOXKEHUS MOJIEKYJsIpHO-KuHeTn4eckoi Tteopun (MKT), ux omnbiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBrkeHHE. XapakTep IBWIKEHUS M B3aUMOJCHCTBUS
YacTHUIl BemecTBa. MoJenu CTPOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U 00BICHEHUE CBONCTB
BElIECTBA HAa OCHOBE A3TUX Mozenell. Macca u pasmepbl Monekyn (aromoB). KommuuecTBo
BemectBa. [locrosiHHas ABoraapo.
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TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ u3mepenus. lllkana temmeparyp
Lenbcus.

Mopnenp uneanbHOro ra3a B MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH: YACTULIBI Fa3a JBUKYTCS
Xa0TUYECKHU U HE B3aUMOJCHCTBYIOT APYT € APYTOM.

['a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kianelipona. AOcConiOTHas TemrmepaTrypa
(wkama Ttemnepatyp KenbBuna). 3akon Jlanerona. WM3ompoueccsl B ueaqbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
u30xopa, nzodapa.

CBs13b MEXy 1aBJICHUEM U CPEIHEN KMHETUYECKOM AHEPrUel TOCTYNATENbHOIO TEMIOBOIO
JBYDKEHUS MOJIEKYJT MJ1€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOpUH
WJICaJIbHOTO Ta3a).

CBs3b  aOCONIOTHOM  TemIeparypbl TEPMOJUHAMUYECKOM CHUCTEMBI CO  CpeAHel
KMHETUYECKOM dHEPruel MOCTYyNaTeIbHOIO TEIUIOBOTO JBUKEHUS €€ YaCTHLL.

TexHuueckue YCTpOHCTBA M TEXHOJOTMUECKHE IPOLECChl: TEPMOMETp, Oapomerp,
IIOJIy4eHUE HAHOMATEPHUAIIOB.

Jlemoncmpayuu

Mopnenu 1BUKEHUS 4aCTUll BEIIECTBA.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Buneoponuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xunkocreit. Moaens onbita lltepHa

[IpuTsxeHue MOJIEKyYII.

Mogenu KpUCTaNIn4eCKUX PEIETOK.

Habumonenue u rccnenoBannue U30IpOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM

HccnenoBanue nporecca yCTaHOBIJIEHHUS TEIJIOBOIO PAaBHOBECHS IIPU TEINIOOOMEHE MEXY
ropsiuer U XOJIOAHOU BOJOM.

W3ydyeHrne W30TEPMHUYECKOTO Ipolecca (pEeKOMEHJ0BAHO MCIONIb30BaHUE LHPPOBOI
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

N3yueHne n306apHOro mnporecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmogunamuka. TenjioBbie MAaIIMHBI

Tepmoannamuueckas (TI) cucrema. 3ajaHue BHEITHUX YCIOBUM 11 TEPMOJAMHAMUYECKOM
cuctembl. BHelHue n BHyTpeHHME napaMeTpsl. [lapameTpsl TEpMOIMHAMUYECKOW CUCTEMBI KaK
CpeIHUE 3HAUECHUS BEJTMYMH, OMUCHIBAIOUINX €€ COCTOSIHME Ha MUKPOCKOITNYECKOM YPOBHE.

Hynepoe nauano tepMoanHaMuku. CaMONpOn3BOJIbHAS pelaKcalys TePMOIMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOrO ra3a B TEPMOJUHAMHKE — CHUCTEMAa YpPAaBHEHUM: YypaBHEHHUE
MenneneeBa—KnaneiipoHa u BbBIpaX€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
ATOW MOJENIN: HM3Kasg KOHILIEHTpalMsl 4YacTUL, BBICOKHE TeMIepaTypbl. Belpaxenue aus
BHYTpPEHHEN SHEPIUU 0IHOATOMHOTO HJI€aIbHOIO rasa.

KBasucrarnueckre 1 HECTaTUYECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoMHaMuKke. Brruncienue paboThl no rpaduky npoiecca Ha
pV-nuarpamme.

Temonepenaya Kak Croco0 W3MEHEHUsT BHYTPEHHEH SHEpPruu TepMOAMHAMHUYECKOM
cucTeMbl 6e3 coBeplIeHus: padoTel. KOHBEKIMS, TEMI0ONPOBOIHOCTD, U3ITyUCHHE.

KomnuectBo Ttemnotel. TermnoémkocTh Tena. YaenbHas W MOJSPHAs TEIUIOEMKOCTH
BEILECTBA. YpaBHEHHE Maiiepa. YienbHas TemoTa cropaHus Tommsa. Pacu€r kosmuecTtBa
TEIJIOTHI TIpH Terutonepenaye. [lonstue 06 aguadaTHOM Mporiecce.

[TepBerIii 3akoH TepMOAMHAMUKH. BHYTpeHHss sHEprus. KonmdecTBo TEIIoTH U paboTa Kak
MEpPbI U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOJINHAMUYECKON CUCTEMBI.
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Btopoii 3akOoH TEepMOIMHAMHKM JUIsl PAaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabdara.
AOcoutoTHas TeMIiepaTypa.

Brtopoii 3aKk0H TepMOAMHAMHUKH JUIsI HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO MEpPEIaTh
TEIUIOTy OT 0Oojiee XOJNOMHOTO Telna K Oosee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Tpunuuner pevictBust temnoBsix MamuH. KIIJ[. MakcumansHoe 3nauenue KIIZ. Luki
Kapno.

DKOJIOTUYECKUE ACTEeKThl MCIOJIb30BaHUs TEIJIOBBIX JBUrareieil. TenaoBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4yeckue yCTpONMCTBA U TEXHOJIOTMYECKUE IMPOIIECCHI: XOJIOAWIBHUK, KOHIUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNnd, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWIU3AIMS «TEIUIOBBIX» OTXOJIOB C UCIIOJIB30BAaHUEM TEIIOBOIO HAcoca,
yTUIU3alUsa OMOOPraHNYEeCKOTr0 TOTIMBA JJI BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu

H3meHeHue TemnepaTypsl IPH aInadaTUueCKOM pacIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMJIOEMKOCTEN BELIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbroTepHbie MOIENH TETUIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKym

N3mepenne yaenbHONU TeI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BELIECTBA.

Hccnenoanue aguabaTHOTo mpoiiecca.

N3yueHue B3aMMOCBS3M SHEPIHMH MEXMOJIEKYJISPHOTO B3aUMOJECHCTBUS M TEMIEpaTyphl
KHTICHUS JKUIKOCTEH.

Tema 3. ArperatHbie cOCTOSIHUA BellecTBa. ®a3oBbie Mepexoabl

[TapooOpa3oBanue u KoHjeHcauus. Mcmapenue W KumeHue. YJIeiabHas TeIJIoTa
napooOpa3zoBaHMUs.

Haceimmennsie 1 HeHachIEHHBIE Tapbl. KauecTBeHHAst 3aBUCUMOCTh IJIOTHOCTH U IaBJICHUSI
HACBIIIEHHOTO Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa HACBIIIEHHOTO TMapa.
3aBUCHUMOCTH TEMIIEpPATypPhl KUTICHUS OT AABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammueckue u aMopHbie Teaa. AHU30TPOIUSI CBOWCTB KPUCTAJIIIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeTuoTa miaBienus. Cyonumarus.

Hedbopmaruu TBEpAOTOo Tena. Pactsmkenme m cxarume. Crneur. Monyne IOnra. Ilpenen
yrIpyrux aedopmaruii.

TennoBoe pacmMpeHne KUIKOCTEH U TBEPIBIX TeN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOE HaTshkeHHe. KoaddummeHT moBepXHOCTHOTO HaTsbKkeHus. KamuispHbie
sBJeHUd. [aBieHue noj NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuuyeckue yCTpPONUCTBA U TEXHOJOTMYECKHME TMPOLIECCHl: KUIAKHE KPHUCTAILIBI,
COBpPEMEHHBIE MaTepHaJIbI.

Jlemoncmpayuu

TeroBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue.
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Kunenue npu noHWKEHHOM JaBJICHUHU.

H3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwmnsipasie sBieHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0bl U3MepeHUs BIKHOCTH.

HccnenoBanue HarpeBaHUs U TUIABJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopmMarmii.

Yuenuueckuii sxcnepumenm, rabopamopmsie pabomul, NPAKMUKYM

N3ydeHune 3aKkOHOMEpPHOCTE UCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIJIaBICHUS JIbAA.

W3ydeHne CBOMCTB HACKHIIIEHHBIX MApOB.

N3mepenne abCoMOTHOM BIAXKHOCTH BO3/1yXa U OIEHKA MAacChl TapOB B TTOMEIIICHHH.

W3mepenne koddduirienTa noBepXHOCTHOTO HATSKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaiuu pe3uHOBOro o0pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Paznen 4. DaekTpoanHaMuka
Tema 1. JnekTprueckoe moJe

OnexTpuzauus Tea U €€ NposBICHUS. DJIEKTPUYECKUM 3apsan. [[Ba Buia 31€KTpUUECKUX
3apsan0B. [[pOBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI AIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsbl.

Hanpsok€HHocTs  anexktpuueckoro moist. [IpoGHbiit 3apsa. JluHMuM HanpskEHHOCTH
aneKTprudeckoro nosst. OHOPOIHOE FNEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTD 2JIEKTPOCTATUYECKOTO MOJsl. Pa3HOCTh NMOTEHLMANIOB M HAaNpsKEHUE.
[ToreHunanbHas SHEPTUs 3aps/ia B AEKTpocTaTuyeckoM mnoie. [loTeHuan a3neKTpocTaTH4eckoro
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHUECKOIO OIS
(KaK OTHOPOAHOIO, TAK U HEOJAHOPOHOTO).

[TpyHIMI CynepNIO3ULIUH DJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apsikeHHOW cdepbl. Ilosne paBHOMEpPHO
3apspkeHHOro mo o0bEéMy miapa. Iloje paBHOMEpPHO 3apsKEHHON OECKOHEYHOM IUIOCKOCTH.
KaptrHbl TMHMI HANPSy)KEHHOCTU ATUX TOJIEN M SKBUMIOTEHIIMATIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMdNIeKTpUKY B AJIEKTPOCTaTUYECKOM ToJie. J(ManekTpuyeckas MpOHUIIaeMOCTh BELIECTBA.

Konzaencarop. D51eKTpoEMKOCTb KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOTO KOHIEHCATOPa.

[TapannmenpHOe  coenMHEeHHME  KOHAEHcaropoB.  IlocnmenoBaTenbHOE — cOeqUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

JIBuKeHME 3apsKEHHON 4acTULbl B OJHOPOJHOM JIEKTPUYECKOM II0JIE.

TexHuuyeckue ycTpoWCTBa M TEXHOJOTHYECKHE IPOLIECCHI: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE SJIEKTPONPUOOPOB, KOHJEHCATOPHI, reHepaTop Ban ne
['paada.

Jlemoncmpayuu

YCTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUYECKOE MOJI€ 3apsKEHHBIX MIAPUKOB. DJIEKTPUYECKOE IOJIE JIBYX 3apsKEHHBIX
IUTACTHH.

Mogaenb anexkTpoctarudeckoro reneparopa (Ban ne ['paada).
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[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT IUIOUIAAH IJIACTUH, PACCTOSHUS
MEXy HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOr0 MOJIs 3apsKEHHOIO0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3UcTop.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomsi, NPAKMUKYM

OneHka cuil B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

Habmroienue npeBpalieHusi S3HepTun 3apsyKEHHOT0 KOHJEHCATOpa B SHEPTUI0 H3ITYUYECHUS
CBETOJIMO/1A.

N3yuenue npoTekaHus TOKa B LENH, COAEPHKAIIEH KOHAEHCATOpP.

Pacripenenenrie  pa3HOCTM MOTEHUMAIOB  (HANpsOKEHMs]) TMPU  IOCJIEI0BATEIIbHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPA Yepe3 PE3UCTOp.
Tema 2. I1oCTOSIHHBIN JIEKTPUYECKHH TOK

Cwuita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CylIeCTBOBAHMS IMOCTOSSHHOTO — 3JIEKTPUYECKOrOo TOKa. VICTOUHMKHM TOKa.
Hamnpsoxkenne U u 3JIC é&.

3akoH OMa JJid y4acTKa LEMH.

DNEeKTpUUECKOe COIIPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIIEHUS OJTHOPOAHOIO ITPOBOAHMKA
OT €ro JJIMHBI U IUIOIIA/IA TONIEPEUYHOI0 CeYEHUs. Y ACIbHOE CONPOTUBIICHNE BEILIECTBA.

[TocnenoBarenbHOE, MNapaUIeIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOJAHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nene. [lpasmia Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MoIIHOCTB NEKTPUYECKOro TOKa. TeroBast MOIIHOCTD, BBIENsIEMAast Ha PE3UCTOPE.

O/1C u BHYTpEeHHEE CONPOTUBIIEHUE HCTOUYHUKA TOKa. 3akoH OMa /1715 MOJTHOM (3aMKHYTOH )
IIEKTPUYECKON Lienu. MOIIHOCTh HCTOYHHKA TOKa. KOpoTkoe 3aMbIkaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnueckue ycTpoicTBa U TEXHOJIOTHUECKUE ITPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUYETUYHMK AJIEKTPUUECKON SHEPTHUH.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpPsDKEHUS Ui PE3UCTOpA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MOTIEPEYHOI0 CEUEHUsI U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COITPOTUBIIEHHS TP TOCTOSSHHOM HaIPSyKEHUU.

IIpsimoe nzmepenne D/1C.

KopoTkoe 3amblkaHN€e IrajlbBAHUYECKOTO AIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

Cnioco0OsI coeHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH IOTEHIIMAIOB MEKY MOJIFOCAMHM UCTOYHHKA TOKA OT CHJIBI TOKA B
LEeMu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM

HccnenoBanue cMEIaHHOTO COETUHEHUS PE3HCTOPOB.

W3mepeHue yaeapHOro COpOTUBIIEHHSI TIPOBOJHUKOB.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA OT HaIlPsDKEHUS JJ1s JTaMITbl HaKaJIHBaHUSI.

YBenuueHue npeaena n3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIIECHUS] ICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu DJ{C raibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUU.
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HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEK/Y ITOJIFOCAMHM UCTOYHHKA TOKA OT CHJIbI TOKA B
LEIH.

HccnenoBaHue 3aBUCMMOCTH I10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxku B pa3IM4YHBIX cpeaax

OnekTpuueckas IPOBOAUMOCTb PA3JIMYHBIX BELIECTB. OJIEKTPOHHAs MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepX1npoBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPUMECHas IPOBOJUMOCTb IOJIYIPOBOIHHUKOB.
CsoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHUECKAs AMCCOLUALMS. DIEKTPOJIU3.
3akonbl Dapajes s AJIEKTPOIn3a.

DneKTpuuecKuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENbHBIN pa3psa. Paznuunbie
THUIIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [1na3zma.

TexHuueckue ycTpolicTBa U IPAKTUYECKOE MPUMEHEHHUE: Tra30pa3psiaHble JaMIlbl,
ANEKTPOHHO-JTy4YeBasi TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MUKPOCKOIIHUS.

Jlemoncmpayuu

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3nekTposinza dapanes.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJIIOB U MOJIYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomwl, NPAKMUKym

Hab6monenue anexrpomnusa.

N3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Qusuueckuil nPpaKmuKkym

Crioco0b! n3MepeHus: pU3NUECKUX BETUYMH C MCIIOJIb30BAaHUEM aHAIOTOBBIX U LU POBBIX
M3MEPUTENIbHBIX TPUOOPOB M KOMITBIOTEPHBIX TaTYMKOBBIX CHCTEM.

AOCONIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUYECKUX BETUYUH.

OneHka rpaHul] MOrPenIHOCTE.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIeIOBAaHUN 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,
MIPOBEPKa MpPEIIOKEHHBIX TMIOTe3 (BHIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pazJienax
«YYeHNYEeCKUI IKCIIEPUMEHT, JTAOOpaTOPHBIE pabOTHI, TPAKTHUKYM).

Me:xnpeamerHbie CBA3H

N3zyuenne xypca ¢usuku yriayoaéHHoro ypoBHs B 10 kiacce OCyIIeCTBISETCS ¢ Y4ETOM
COJIEp’KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpau M TEXHOJIOTUH. MeXIpeIMeTHbIE TMOHATHS, CBA3aHHBIE C HM3YyYCHHEM METOOB
HAyYHOTO MO3HAHUS: SIBIIEHUE, HAYYHbIN (DaKT, TUNoTe3a, (u3nueckas BeIUYMHA, 3aKOH, TEOpHS,
HaOJroIeHne, SKCIEPUMEHT, MOJETUPOBaHUEe, MOJIeNb, U3MEpPEHHEe, MOTPEIIHOCTH HU3MEPEHHH,
W3MEpUTEIIbHBIE TPHOOPHI, ITudpoBas 1adbopaTopus.

MaremaTuka: Pemenue cucremsl ypaBHeHUH. JInnelinas QpyHkius, napabona, runepoona,
uX rpaguku u cBoiictBa. TpuroHoMmerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT'€HC, KOTaHT€HC,
OCHOBHO€ TPHUIOHOMETPHUUYECKOE TOXKIECTBO. BEKTOpPBHI M UX MPOEKLIMU HA OCH KOOpPIMHAT,
CJI0)KCHHE BEKTOPOB.
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Buosnorus: MexaHu4eckoe JBIKEHUE B J)KUBOU mpupoze, 1uddys3usi, ocMoc, TEII000MeH
KUBBIX  OPraHM3MOB, TEIUIOBOEC  3arpsS3HEHUE  OKPYKAWOMICH  Cpelbl,  yTHUIHM3Alus
OMOOPTraHUYECKOT0 TOILIMBA Ui BBIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE
HATSDKEHHE U KalWJUIIPHBIC SIBICHHSI B IPUPO/IE, JEKTPHUSCKUE SBICHHS B )KHBOU MPUPOJIE.

XHUMHUS: TUCKPETHOE CTPOCHHUE BEIICCTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIIECTRA,
MOJISIpHAsi Macca, MOJyYeHHe HaHOMAaTePUAIIOB, TEIUIOBBIC CBOMCTBA TBEPIBIX TEIl, KUIKOCTEH U
ra3oB, OJKHJKHE KPHUCTAUIbL, OJCKTPUYCCKHE CBOWCTBA META/UIOB, 3JICKTPOJUTHYCCKAS
JIICCOIIMAIINS, TAIbBAHUKA, SJICKTPOHHAS MHKPOCKOITHSI.

Ieorpadusi: BIaXXHOCTh BO3/yXa, BETPBI, 0ApOMETpP, TEPMOMETP.

TexHoJiorusi: mpeoOpa3oBaHUE IBUKCHUH C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOT0 U
JKHJIKOTO TPEHUS B TEXHHMKE, CTATHYECKUE KOHCTPYKIMU (KPOHIITEHH, pelIeTyarsie
KOHCTPYKIIMH ), HCIIOJIb30BAHNE 3aKOHOB COXPAaHCHHS MEXaHHKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), JABHraTellb BHYTPEHHETO CropaHus, mapoBasi TypOWHA, OBITOBOW XOJIOJWJIBHHUK,
KOH/IMIIUOHEDP, TEXHOJOTMH IOJYYeHHs] COBPEMEHHBIX MaTepualioB, B TOM YHUCIE
HAHOMATepUAJIOB, W  HAHOTEXHOJOTWH,  O3JCKTPOCTATHUYECKAas  3alllUTa,  3a3eMJICHHUC
AJIEKTPOIIPHOOPOB, Ta30pa3PsAHBIC JIAMITBI, TOJIYITPOBOIHUKOBBIC IIPUOOPHI, TaJIbBAaHHUKA.

11 KJIIACC

Pa3znea 4. diekTpoauHaMuKa
Tema 4. MarauTHoe noJie

B3aumoneicTBue MOCTOSHHBIX MarHUTOB M IPOBOAHMKOB C TOKOM. MarHuTHoe NoOJe€.
Bekrop marauTHONM MHAYKIMU. [IpMHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WUHIYKLHH.

MarautHoe 1oJie NMPOBOJHUKA C TOKOM (IPSIMOrO NPOBOJHUKA, KATYIIKH U KPYroBOTO
BUTKa). OmBIT Dpcrena.

Cwita Amriepa, e€ HampaBJIeHUE U MOJTYJIb.

Cuna JlopeHua, €€ HampaBieHHME U MOIYJb. JIBHKEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MaruutHoe nose B Beniectse. @eppoMarHeTUKH, apa- U JUaMarHeTUKH.

TexHuuyeckue YCTpOICTBA M TEXHOJIOTMYECKUE IPOLIECCHl: NMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTaTEeNb SKOOM, YCKOpUTENIN
AJIEMEHTAPHBIX YaCTHII.

Llemoncmpayuu

KaptuHa nuHMII MHOYKIMM MarHUTHOTO TOJS TOJOCOBOTO U IOJKOBOOOPa3HOTO
IIOCTOSIHHBIX MarHUTOB.

KapTtuna nuHuit MarHuTHON MHAYKIMH MO JJIMHHOTO MPSMOTO TPOBOAHHUKA U 3aMKHYTOTO
KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3auMozeiicTBre ABYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmionenne nBrkeHHs My4yKa 3JeKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3ZMEPUTENBHOTIO IPUOOpPa MArHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM

HccnenoBanrie MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Omnpenenenne MarHUTHON MHYKIIMU HA OCHOBE N3MEPEHUS CUIIbI AMIIepa.

Tema 5. Di1eKTPpOMArHUTHASI MHAYKIMS
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SBnenue snexkTpoMarHUTHOM MHAYKUMU. ITorok BekTOopa MarHuTHOM MHIyKiuu. IC
WHIYKIIUU. 3aKOH 3JIEKTpOMarHuTHON uHaykiuu ®@apanes. Buxpeoe anekrpudeckoe nose. Toku
dyxo.

OJ1C uHAYKIMHY B IPOBOJHUKE, IBUKYIIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karymika WHAYKTUBHOCTM B 1€NM IMOCTOSHHOIO TOKa. SIBieHue
camounAykiuu. J/]C caMOUHTyKIIUH.

OHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.

DJIIeKTPOMarHuTHOE TOJIE.

TexHu4eckue yCcTpoicTBa U TEXHOJIOIMYECKUE TPOLECCHl: MHAYKIMOHHAs 11€4b, COJICHOU,
3allUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHU B MArHUTHOM I10JI€ 3E€MIIH.

Jlemoncmpayuu

Habumonenue sBneHus 3J€KTPOMarHUTHON UHTYKIIUU.

Uccnenosanue 3aBucumocty I1C MHAYKIMHY OT CKOPOCTH U3MEHEHUSI MArHUTHOT'O TIOTOKA.

IIpaBuno Jlenna.

[Tagenune MaruuTa B alFOMUHUEBOM (MeHOM) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

UccnenoBanue 3aucumoctd 3/]C caMOMHAYKIIMM OT CKOPOCTH M3MEHEHHUs CHIIBI TOKa B
LEMH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKym

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Ornpenenenre UHAYKIIMA BUXPEBOIO MATHUTHOTO MOJIS.

HccnenoBaHue sBI€HUS CAMOUHTYKIUH.

COopka MozeH IeKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi M BOJIHBI
Tema 1. Mexannueckue KoJjieoaHusi

KonebarenpHasg cucrema. CBoOOIHBIE KOJIEOaHMUS.

['apmonnueckue  konebanuss. KuHemarnueckoe M JUHAMHYECKOE  OIKCAHUE.
DHepreTuyeckoe OMucaHue (3aKOH COXPaHEeHUs MEXaHMYeCKOH YHepTuH ). BRIBOA ITMHAMUYECKOTO
OTMCaHUsI TAPMOHUYECKHUX KOJICOAHUH U3 UX YHEPTeTHUYECKOTO M KWHEMAaTUYECKOTO OMMCAHUS.

Amrutyga u ¢aza xonedanuil. CBS3b aMIUIUTYABI KOJeOaHUN MCXOAHOW BETUYHHBI C
aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u vactora konebanuii. [lepros Manbix CBOOOTHBIX KOJNEOAHUN MAaTEMaTUYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIeOaHU TPYKUHHOTO MasTHHUKA.

[TonsiTre o 3aTyxarommx Konedanusx. BeinykaeHnsie konebanus. Pezonanc. Pezonancuast
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOl. ABTOKOIE0aHUsI.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTWYECKHE MPOLECChl: METPOHOM, Yachl, KayelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Jlemoncmpayuu

3anuch K01e0aTeIbHOro ABMKEHUS.

Habmronenne He3aBUCHMOCTH TEPHOJIa MaJIbIX KOJeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

WccnenoBanue 3aTyxammux KojeOaHUH M 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX KOJIeOaHUN
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil TIpy3a Ha MAacCHUBHON MpyXHHE C Lenbio (HOpMUpOBaHUS
MpeJICTaBICHU 00 UaeanTbHON MOJEN PYKUHHOTO MasTHHUKA.

3aK0H COXpaHEHUs YHEPTUHU TIPH KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Hab6nronenue pezonanca.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomwl, NPAKMUKYM

N3mepenue neproa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY)KMHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB JIBI)KCHHS TeJla B X0J1€ KoJIeOaHUH Ha YIIPYroM IoJIBece.
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N3yuenue ABUKEHUS HUTIHOTO MasITHUKA.

[Ipeobpa3zoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUTUTY/IBI 3aTyXaONINX KOIeOaHUH.
HccnenoBaHue BHIHYKIECHHBIX KOJICOAHHIHA.

Tema 2. J1eKTPOMArHUTHBIE KOJIeOaAHUS

Konebarenbuplii koHTYyp. CBOOOAHBIE 3JEKTPOMATrHUTHBIE KOJEOAHUS B HICATLHOM
kosiebarenbHoM KoHType. Dopmyna Tomcona. CBsi3p aMIUIUTYABI 3apsia KOHAEHcCAToOpa C
aMIUIMTY/I01 CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UJ€ATBHOM K0Je0aTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHUTHbIE KoJieOaHWs. BBIHYXIEHHbIE 3JEKTPOMAarHUTHBIE
Kosie0aHusl.

[TlepemenHbIil TOK. MOIIHOCT MEPEMEHHOIO TOKAa. AMIUIUTYAHOE U JEHCTBYIOIIEE
3HAYEHUE CHJIbl TOKA M HAIPSDKEHUS IPU Pa3IM4HON (popMe 3aBUCUMOCTH IEPEMEHHOIO TOKa OT
BPEMEHH.

CuHyconabHbIN IEPEMEHHBIN TOK. Pe3ucTOp, KOHIEHCATOP U KaTyIlIKa UHAYKTUBHOCTH B
LIENU CUHYCOUJAIbHOT'O IEPEMEHHOr0 TOKa. Pe3oHaHC TokoB. Pe3oHaHc HanpspKeHUH.

Wneanbublii Tpancdopmatop. IIpousBoacTo, nepenada v noTpedieHHE 3IEKTPUUECKOM
SHEPIHH.

OKOJIOTUYECKME PUCKU IIPU IPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCIONb30BaHUS
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue ycTpoHWCTBa M TEXHOJOTMYECKHE IIPOLECCHI: IEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCHUMOCTb YaCTOTHI CBOOOHBIX KOJI€OaHU OT MHIYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuunorpaMMbl 3J1IEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BbIHYX1eHHbIE CHHYCOMIANIbHBIE KOJIEOaHNUS.

Pesucrop, karymika UHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3oHaHCc npu mocienoBaTebHOM COEAMHEHMM PE3UCTOpA, KATYIIKHM MHIYKTUBHOCTH W
KOH/JIEHCATOopa.

VYcTpoiicTBO M MPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM

Nzyuenune tparnchopmaropa.

HccnenoBanue NepeMEHHOIO TOKAa 4Yepe3 MOCIEN0BAaTENbHO COECAUHEHHBIE KOHIEHCATOP,
KaTyILKY U PE3UCTOP.

HabmroneHue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. MexaHn4yecKue M 3J1eKTPOMATHUTHbIE BOJIHbI

MexaHnueckre BOJIHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunbie  mpoa0IbHbIe BOJTHBIL.
[Tepuon, cKOpOCTh pacmpocTpaHeHHMs] W JMHA BONHBL. CBOWCTBA MEXAaHUYECKHUX BOJIH:
OTpakeHHe, IpeToMIIeHUe, HHTepPepeHIus U U paKIus.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arpsi3HeHHE OKPY>KAIOIIEH Cpe/Ibl.

ONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS W3IYYCHHs JJICKTPOMArHUTHBIX BOJIH. B3ammHas
OpHUEHTAINSI BEKTOPOB E,B,vB AJIEKTPOMArHUTHOU BOJIHE.

CBolicTBa DIEKTPOMAarHUTHBIX  BOJH: OTpPa)XXCHHWE, NpPEJIOMIICHUE, MOJsIpU3aIus,
uHTephepeHIus U TudpaKims.
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[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHEHue 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paTuOCBA3H U TeleBUACHU. Pagnonokanusi.

DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPebl.

TexHuueckue yCTpoICTBAa M IIPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeNeBU30p, aHTeHHa, TenepoH, CBY-neus, ynabTpa3zBykKoBas
JMAarHOCTHKA B TEXHUKE U MEULIMHE.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebromieecs Te10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbH JIUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

HaOnronenue oTpaxkeHus v MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

Habmonenne natepdepeHnny u 1uppakiuud MEXaHHIECKUX BOJH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro NIpUMEHEHHUE.

HaOnronenue CBSI3M IPOMKOCTH 3BYKa W BBICOTBI TOHAa C aMIUIMTYJIOM M YacTOTOH
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX ~ BOJH:  OTpaXX€HHE, IPEJIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

OO6HapyxeHue UH(PPaKpacHOro U YIbTPa(HUOIETOBOIO U3JIy4EHHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPaAKMUKYM

N3yueHue napaMeTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. OnTuka

IIpssMoNMHENHOE pPaCIpPOCTpPaHEHHE CBETa B OAHOPOAHOW cpene. JIyu ceera. TodeuHsii
VCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHue H300paxKeHUH B IIIOCKOM
3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKkOHBl TpeNoMIIeHHs cBeTa. AOCONIOTHBIM  IOKa3arenib
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab MnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOUICHUE JUIMH BOJIH IIPU NEPEXOJEC MOHOXPOMATHYECKOIO CBETA 4YEpe3 IpaHuULly pasjesna
JIBYX ONTUYECKHUX CPE.

Xon nyueit B npusme. ucnepcus csera. ClioxxHBIN cocTaB Oenoro cera. Liger.

ITonHoe BHyTpeHHEE oTpaxeHue. IIpeenpHbIil yroil OJHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomiue U pacceuBaromive JUH3bL. ToHKasg JnH3a. DOKYCHOE pacCTOsSHHUE U
ONTHYECKasi CUJIa TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PAcCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOIO ITOKA3ATENS IIPEIOMIICHHUS.

®opMyna TOHKOM JIMH3BL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOLIEAIIETrO JUH3Y M0 IIPOU3BOJIBHBIM YIVIOM K €€ ITIJaBHOM ONTUYECKON OCH.
[TocTpoenune n300pakeHHi TOYKH U OTPe3Ka MPSIMOI B COOMPAIOIINX M PACCEUBAIOIINX JIMH3AX U
UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTudeckas cucremMa.

IIpenens IpUMEHUMOCTH N'€OMETPUYECKON ONTUKH.

BonnoBass ontuka. WaTepdepennms cBeta. KorepeHTHbIE HWCTOYHHUKH. Y CIIOBUSA
HaOJI0IeHUSI MAKCUMYMOB Y MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JIBYX KOI'€PEHTHBIX
ucToyHUKOB. [IpuMepsl kaccuueckux HHTephepeHINOHHBIX cxeM. [{udpakiuus ceeta.

JudpakuuonHas pemérka. YcloBre HaONIOJIEHHUS TJIaBHBIX MAaKCUMYMOB NpHU TaJeHUH
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.



YACTHOE OBIIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

TexHudyeckue yCTpPOHUCTBA M TEXHOJOTMYECKHE IMPOIECChl: OYKM, JIyNa, TIEePUCKOII,
doToanmapar, MUKPOCKOII, MPOSKIIMOHHBIH aIrapar, IPOCBETICHHUE ONITUKH, BOJIOKOHHAS ONITHKA,
TU(paKkIMOHHAS pelIETKa.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeoMIICHUS CBETa.

Hab6ntonenue moiHOro BHYTPEHHET0 OTPaXKEHUS.

Mopens cBeTOBOIA.

HccnenoBanue xo/1a CBETOBBIX MTYYKOB Yepe3 IIOCKOMAPAILICIbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6moneHne NBETOB TOHKHUX IIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Hab6nronenue nudpakiimOHHOTO CIIEKTPA.

HabGmonenue qucnepcuu cBera.

HabGnronenue nossipusamyu cBeTa.

[IpumeneHue MoSIPOUIOB ISl U3YyUEHUSI MEXaHUYECKUX HATPSHKCHUI.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol, NPAKMUKyM

N3mepenune mokazaresst mpeioMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (JOKYCHOTO PACCTOSIHHSI OT BEILIECTBA (HAa MPUMEPE KHUIKHX
JIUH3).

H3mepenne poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tomy4yenue n300paskeHust B CUCTEME U3 TIJIOCKOTO 3€pKajia U JIMH3HI.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUUECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEphEpeHIINN U TOISPU3AIIH CBETA.

N3yuenune nonspusaiuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU TUAICKTPHKA.

N3ydenue naTepdepeHInm 1a3epHOro U3IyuyeHus Ha IBYX IIEIsX.

Hab6mronenue nucniepcum.

Habmronenue u uccienoBanue nudpakiimoHHOTO CIEKTPA.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tomyuenue ciekTpa U3My4eHHUs] CBETOMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PeIETKH.

Pa3nes 6. OcHOBBI CIeIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHnIBI MPUMEHMMOCTH KJIacCHUYEeCKOW MexaHukH. llocTymarsl cnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  IIpeoOpazoBanusi  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHE BPEMEHU U COKpAalllEHUE
JUTVHBI.

OHeprus U UMILYJIbC PEISATUBUCTCKON YaCTHILIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPIHs MOKOSI.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: CIYTHUKOBBIE IIPUEMHUKH,
YCKOPUTEINHN 3apsHDKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM

Omnpenenenre UMITyJbCa U DHEPTUU PENIITUBUCTCKUX 4YacTUIl (1Mo ¢ororpadusiMm TPEeKOB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBas pusuka
Tema 1. KopnyckyJIsipHO-BOJHOBO# 1yaJau3m
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PaBHOBecHOE TEIUIOBOE W3Iy4YeHHE (HM3JIy4eHHE aOCONIOTHO UYEPHOrO Tena). 3aKoH
cmenieHust Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHS U UMITYJIEC (POTOHA.

®dotorpdext. OmpiThl A.I'. CToseroBa. 3akoHbl poTodddekTa. YpaBHEeHHE DUHIITSHHA 11
doroaddekra. «Kpacnas rpanunay» porodddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJ€HHME CBeTa Ha aOCOJIIOTHO TMOMIOMIAIOIIYI0 U
a0COJIIOTHO OTpakarolyto nmoBepxHocTsh). OnbiTel [1.H. Jlebenena.

BosHoBbie cBoiicTBa vactull. Bosubl ne bpoing. [nuna BonHbl ne bpoitns u pasmepsl
00J1aCTH JIOKATU3aIMK ABIDKYIIEca yacTulbl. KopmyckynsipHo-BOIHOBOM AyanusMm. Judpakuus
3JIEKTPOHOB HA KpUCTAJIIAX.

Criermnduka n3mepenuid B Mukpomupe. CootHomenus HeonpeaenéaHoctei [ elizendepra.

TexHuuyeckue ycTpoilcTBa M TEXHOJOTHYECKHE MPOLIECCHI: CHEKTPOMETpP, (OTORIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOANO/.

Jlemoncmpayuu

DotoaddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TOIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToaHoI.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKym

HccnenoBanue horopesucropa.

N3mepenne nocTosHHON

[Tnanka Ha OCHOBE UccienoBaHus GoTodddeKTa.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOAUO/ OT HAPSHKEHUSI.

Tema 2. ®u3znka atoma

OMnBITHI O UCCIIEIOBAHUIO CTpoeHus aToMa. [lnmanerapuas mogens atoma Pesepdopra.

[Toctynatel bopa. M3nyuenue u morusomeHne (OTOHOB MpH MEpEXoie aroMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CriekTp ypoBHEH 3HEpruH aToMa BOJ0pO/Ia.

CrnoHTaHHOE U BBIHYKJEHHOE U3yueHue ceera. Jlazep.

TexHUUecKkne YyCTpPOWCTBA M TEXHOJOTHMYECKHE IPOUECCH: CHEKTPaJIbHBIA aHAIU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOIIUX YACTHULL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM

Hab6nronenue nuHEHYaToro crekrpa.

HccnenoBanue CEKTpa pa3peskeHHOTO aTOMapHOTO BOJOPOJA U U3MEPEHHUE MOCTOSHHOM
Punbepra.

Tema 3. ®u3nkKa aTOMHOIO SIAPA M 3JIEMEHTAPHBIX YaCTHIL

Hyxnonnas moxens snpa [eitsenOepra—lBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anb(a-pacnag. DIEeKTPOHHBIM W MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYEHHUE.

3akOH paJMOaKTUBHOrO pacnanga. PaanoakTuBHBIE uH30TONBI B mnpupoae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢dbon uznyuenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JlepexT maccer siapa. SnepHbie peakiu.
[enenue u cuHTE3 AAEP.
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Snepubie peaktopsl. [IpoGieMsl yrpaBisieMoro TEpMOSICPHOTO CHHTE3a. DKOJOTHUECKUE
aCIIEKThl Pa3BUTHS SACPHON SHEPIrEeTUKH.

MeTo/1bl perucTpaly U UCCIIEOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTAIbHbIE B3auMOAEHCTBUA. bapuoHbl, Me30HbI U jnenToHsl. IIpencraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAs! SHEPTHUsL.

EnuncTBO DM3mveckoil KapTUHBI MUPA.

TexHu4eckue ycTpoicTBa M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETp, Kamepa BuibcoHa,
AEPHBI  PEaKTOp, TEPMOSAEPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxcnepumenm, rabopamopmsie pabomul, NPAKMUKYM

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (JOHA C UCIIOIb30BAHUEM JI03UMETPA.

Wzyuenue nornomnieHus 6eTa-4acTUl] aTllOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pazBUTHs acTpoHOMHH. [IpuKiIaqHOe 1 MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMMUH.
[TpruMeHNMOCTD 3aKOHOB (PU3HUKH JUIs1 OOBSICHEHUS IPUPOJIEI KOCMHUYECKIX OOBEKTOB.

Metonbl acTpoHOMHYECKUX ucciaenoBaHuil. COBpPEMEHHbIE ONTUYECKHE TEJIECKOIBI,
pazuoTeNIecKomnbl, BHEaTMOC(hepHast aCTPOHOMHSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHia v 3BE3/1.

3BE3/1b1, X OCHOBHBIE XapaKTEPUCTUKU. JMarpaMma «CreKTpaIbHbII KJIACC — CBETUMOCTDY.
3BE3/bI INIABHOM MOCIIEOBATEIBHOCTU. 3aBUCUMOCTD «MAacCa — CBETUMOCTBY JUIsl 3BE3]1 TIIaBHOU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MpPEACTABIECHUS O
IIPOUCXOXKAECHNN U 3Boaronu CoslHIA U 3BE31. DTalbl XKU3HU 3BE3L.

Mneunsrii [TyTe — Hama [NanakTtuka. [Tonoxxenue u nmwxenne Connia B ["anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmupenune Bcenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaGnronenus 3B€3aH0r0 Heba HEBOOPYKEHHBIM IJ1a30M C UCIOIb30BAHNEM KOMITbIOTEPHBIX
MPUIOKEHUH JUISI ONIpeIeIeHHsI TI0JI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoyIapus 1 spKue 3BE3/BI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Duzuueckuil nNpaKmuxKym

CrniocoObl u3MepeHus: GU3NUECKUX BEIMYMH C MCIIOJIb30BAHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENIBHBIX TNPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeduyuH. OleHKa TpaHUIL
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUM, UCCIEAOBAHUHN 3aBUCUMOCTEH (DM3UIECKUX BEITUYHH,
IPOBEpPKA IMPEJUIOKEHHBIX TUIoTe3 (BbIOOp M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pazjesiax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

O0o01maroniee moBTOpEeHNE

OO6oOmeHne W cucTeMaTHU3alus  COJAEpX aHMUA  pas3lenoB  Kypca  «MexaHUKay,
«MonekynsapHas (pu3MKa U TEPMOJUHAMUKA», «IDJIEKTpoauHaMHKa», «KoiaeOaHUs U BOJIHBIY,
«OCHOBBI CHEIHMATBHON TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3ukay, «IIEeMEHTHI
ACTPOHOMHMHU U acTPOPUZUKIY.
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Ponp ¢Qu3uku u acTpoOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIUATBHOW U
3TUYECKOH chepax 1eaTeTbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOM
HAyYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEIIbHOM, CHCTEMAaTU3UPYIONIeH, OOBICHUTEIIEHON U
nporHoctTuyeckor GpyHkuuid Gusmdeckoi Teopuu, posib GU3NYECKO Teopur B (POPMHUPOBAHUU
npeCcTaBiIeHNu 0 (PU3NYECKON KapTUHE MUPA, MECTO (PM3UYECKON KapTHHBI MHUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku yriy0onéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yuéToM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpai ¥ TEXHOJIOTUH. MEXKIpeIMEeTHbIC TMOHSATHS, CBA3aHHBIE C HM3YYCHHEM METOOB
HAyYHOTO MO3HAHUS: SIBIIEHUE, HAYYHbIN (DaKT, TUMoTe3a, (hu3nueckas BeITUYMHA, 3aKOH, TEOpHS,
HaOJII0JIeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOIPEIIHOCTH U3MEPEHUH,
U3MEpUTENIbHbIE TPUOOPHI, IU(PpPOBas 1a00paToOpus.

Maremaruka: PenieHue cucteMbl ypaBHCHHH. TpUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TQHI€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl M HX
NPOCKIIMA Ha OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB. I[IpOM3BOJHBIC 3JIEMEHTApHBIX (YHKIIHA.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEEICHUE TUIOMIAIU TUIOCKUX GUryp u o0bEma Te.

Buosnorus: snekrpuyeckue SBICHUS B KUBOW NpPUPOE, KojeOaTeabHbIE IBUKEHHS B
JKUBOU MTPUPOJE, IKOJIOTMUECKUE PUCKU IIPU MPOU3BOJICTBE AIEKTPOIHEPIHH, JEKTPOMArHUTHOE
3arpsi3HEHUE OKpPY)KAloIIeW cpeibl, yIbTpa3BYKOBas JAMATHOCTHKA B MEAMIIMHE, ONTUYECKUE
SBJICHHS B )KMBOU MpPUpPOJIE.

XMMHAI: CTPOECHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

I'eorpadusi: MarHuTHBIE TOMIOCA 3€MJTH, 3aJI€KH MAarHUTHBIX Py, GOTOCHEMKA 3€MHOMN
MOBEPXHOCTH, ceficmorpad.

TexHosorus: NpuMeHEeHNE MOCTOSHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOABUTATENb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKa, HWHAYKIMOHHAs Tiedb, JMHHUH DSJeKTpoliepenad,
AIIEKTPOJIBUraTeNlb, pajap, paJuoNpuEMHUK, TEJIEBU30p, aHTeHHa, TenepoH, CBY-neus,
YIbTPa3BYKOBass JMArHOCTMKA B TEXHHUKE, IMPOCKUMOHHBIM anmapar, BOJOKOHHAas ONTHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, s/IEpHAsi JHEPTeTUKA U SKOJIOTMUECKHUE aCIIEKThI
e€ pa3BUTHS

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA IPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS yueOHOro npeaMera «du3nka» oTpakaroT FTOTOBHOCTb
U CIIOCOOHOCTh OOYYaroLIUXCsl PYKOBOJCTBOBAaThCS CPOPMHUPOBAHHOM BHYTpEHHEH Mo3uiueit
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, IO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHH,
COOTBETCTBYIOIIMX  TPAAUIMOHHBIM LEHHOCTAM POCCHUHCKOrO OOIIecTBa, pacHIMpeHue
JKU3HEHHOI'O OIIbITa U OIBITA ACATEIBHOCTH B IIPOLIECCE PEAIM3allMd OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIHLHOMI JACATCIIbHOCTH, B TOM YHCJIC B HaCTH:

1) rpaKIaHCKOro BOCIUTAHMS

—C(pOpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK OOy4arolmerocss Kak aKTHMBHOIO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I1IecTBa,;

—IIPUHATUC TPaJUIIHOHHBIX O6H16‘—I€.]'IOB€‘—ICCKI/IX TYMAaHHUCTHUYCCKUX W JEMOKPATHYCCKUX
LIEHHOCTEN;

~TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpecax Ipa)kJaHCKOro 0OIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa3oBaTeIbHON OpraHU3allu;

—YMEHHE B3aHMOJCHUCTBOBAaTh C COLMAJBHBIMM HHCTUTYTaMH B COOTBETCTBHM C MX
(I)yHKI_II/ISIMI/I ¥ HA3HAYECHUEM,
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—~TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM JECATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

—c(OpMHUPOBAHHOCTH POCCUHCKON TPaKTAaHCKON HIICHTUYHOCTH, TAaTPUOTU3MA,

—~IEHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSM POCCHUCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

—c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3ITUYCCKOTO ITOBEACHHUS,

—CMOCOOHOCTh OLICHUBATh CUTYallMIO U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUYEHOTO;

—0CO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyayIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

—3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUYAsl SCTETUKY HAYYHOI'O TBOPYECTBA, IPUCYLIETO
¢duznuecKkoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS:

—WHTEpPEC K pPa3au4HbIM cdepaMm MpoPECCHOHAIBHOM JAESITEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOI, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuun
U peajn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHHI,

—TOTOBHOCThH M CIIOCOOHOCTHh K 00pPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH (PU3HUKH HA
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

—C(OPMUPOBAHHOCTh 3KOJOTHYECKOH KYJIBTYPHI, OCO3HAaHUE TJIOO0ATBHOTO XapakTepa
9KOJIOTHUECKUX MPOoOJieM; MIaHUPOBAHUE U OCYILECTBICHHE NEHCTBUI B OKpY>KaIOIIEH cpee Ha
OCHOBE 3HaHHMS LEJEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

—pacllUpeHue OMbITa JEATEIBHOCTH 5SKOJIOIMYECKOW HAIMpaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 0 (PHU3HMKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS

—Cc(OpMHUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (U3NYECKON HAYKH; OCO3HAHHE IIEHHOCTH HAy4YHOW JEeATEJbHOCTH, TOTOBHOCTh B
npolecce M3ydeHus (PU3MKHU OCYIIECTBIISATh MPOEKTHYIO M HCCIIEA0BATENBCKYIO NEATEIbHOCTh
WHAMBUAYaAJIbHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JornuecKme AeMCTBHS:

—CaMOCTOSTENFHO (DOPMYIHPOBATh U aAKTyalIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

—ONPEeNENATh UEIH AESITeIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX JTIOCTHKEHUS;

—BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEYHS B paCCMaTPUBAEMBIX (PU3UIECKUX SBICHUSX;

—Ppa3pabaThIBaTh TUIAH PELICHUS MPOOIEMBI C YIETOM aHAIM3a UMEIOIIUXCSI MATEPUATTBHBIX
1 HEMaTepHATbHBIX PECYPCOB;

—~BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEIILHOCTH;

—KOOPAMHHUPOBATh M BBHIMOJHATH PAabOTy B YCIOBUAX pPEaATbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

—pa3BUBaTh KPEATUBHOE MBIIIUICHNE TIPU PEIICHUH KU3HEHHBIX MTPOOIEM.
bazoBEIe HccIe0BaTENLCKHIE JCHCTBHUS:

—BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBHIMH TOHATHUSMU U METOJaMU (hU3HUECKOI
HAyKH;

—BJIaJIETh HABBIKAMHU y4eOHO-HCCIIEIOBATENILCKON U MPOCKTHON ACSITENFHOCTA B 00IacTH
(bU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CoNep KaHusl, TPUMEHEHHUIO PA3INYHBIX METO/I0B ITO3HAHHS;
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—BJIaJIeTh BUJAMU JACATEIBHOCTU MO IOJYyYEHHUIO HOBOI'O 3HAHUS, €r0 UHTEPIIPETALIUU,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

—~BBISBISATh NPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIJIBUIATH
TUIIOTE3Y €€ PEIICHMs], HAXOAUTh ApIyMEHTHI I JOKA3aTelIbCTBA CBOUX YTBEPKIACHUH, 3a1aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

—AHAJIM3UPOBATh IIOJYyYEHHBIE B XOJE€ pEUICHUS 3ala4d pPe3yJbTaTbl, KPUTUYECKU
OLICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSIX;

—CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHOMN A TEIHHOCTH, B TOM
YHCclie IPU U3YYCHUU (DU3HKY;

—J1aBaTh OLICHKY HOBBIM CUTYAIlHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

—yMeTh EPEHOCUTDH 3HAHUS 1O (HU3KKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEAEATEIHHOCTH;

—YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

—BbIJIBUTaTh HOBBIE UJIEH, IIPEJIAraTh OPUTMHAIbHBIE TOAXOAbl U PEILICHHUS;

—CTaBUTh MPOOJIEMBI U 33/1a4H, JOIYCKAIOLIHE AbTEPHATUBHBIC PEIICHUSI.

Pabora c undopmarimei:

—BJIAZICTh HaBBIKAMU IMOJIydeHHsI HHPOPMAUU (PU3NUECKOTO COJACPKAHUS U3 HCTOUHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYHIECTBJIATh IIOMCK, AaHAJNW3, CHUCTEMATHU3alUI0 U
MHTEPIpETaNnio HHPOPMALIUU PAa3THYHBIX BUIOB U (OPM MPEIICTABICHHS,

—OILIEHUBATH JOCTOBEPHOCTh UH(OPMALINY;

—HCIIOJIb30BaTh CpeACTBa HMH(MOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

—C03/1aBaTh TEKCThl (PU3MUECKOro coAepkKaHMs B pa3jIMYHbIX Qopmarax ¢ Yy4ETOM
Ha3zHa4YeHHs THGOPMAIUH U 1IeJIeBON ayAUTOPUHU, BEIOHpAst ONTUMAIIbHYIO (POpMY MpencTaBIeHUS
Y BU3yaJIM3aliu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

—OCYILECTBIIATH OOIIEHNE Ha YPOKaxX (PM3UKH U BO BHEYPOUHOU JI€ATEIbHOCTH;

—Ppacrno3HaBaTh MPEINOCHUIKH KOHPIUKTHBIX CUTyallui U CMIT4aTh KOH(IUKTHI;

—Ppa3BEPHYTO M JIOTUYHO H3JaraTb CBOKO TOYKY 3pPEHHs C HCIIOIb30BAHHEM SI3BIKOBBIX
CPEICTB;

—~TIOHMMATh U MCIOJIb30BaTh IPEUMYIIECTBAa KOMaHHOW U MHAMBUAYaJIbHON pabOTHI;

—BBIOMpATh TEMAaTUKy M METOJAbI COBMECTHBIX ACUCTBUI ¢ y4y€TOM OOLIMX MHTEPECOB, U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

—~TpUHUMATh LETU COBMECTHOM JeATEIbHOCTH, OPraHU30BBIBaTh W KOOPAMHUPOBATH
JIEHCTBHS 10 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPENEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, O0CYXKJIaTh pe3yIbTaThl COBMECTHON PabOTHI;

—OLIEHHMBATh KAUeCTBO CBOETO BKJIAJA U KaXJA0r0 yYaCTHUKA KOMaH/bl B OOIIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

—TpeuiaraTb HOBBIE NMPOEKTHI, OLIEHWBATh WU C MO3UIUN HOBU3HBI, OPUTHHAIHHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

—OCYHIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHHE B paA3JIMYHBIX CHUTYyalUsX,
NPOABAATb TBOPYECTBO U BOOGPaXKeHUe, BbITb MHULMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

—CaMOCTOSITEJIbHO OCYIIECTBIISTh MO3HABATENbHYIO JEATEIbHOCTh B 00JacTH (U3UKH U
ACTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (HOPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H;

—CaMOCTOATENIBHO COCTABJIATH IUJIaH PELICHUs pPAacYETHBIX M KAYECTBEHHBIX 3314, IUIAH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTEHU;
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—IaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

—paciIupsTh PaMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX IPEAOUYTEHU;

—JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

—OLIEHUBATh NPUOOPETEHHBII OMBIT;

—CIocoOCcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HPYIULIUM B OOJACTH  (PU3MKH,
IIOCTOSIHHO ITOBBILLIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHbBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOLMOHAIBHBII UHTEIIEKT:

—JZlaBaTb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTh, OLEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

—BJIaZICTh HABBIKAMU TTO3HABATENLHON pe(ICKCHH KaK OCO3HAHUS COBEPUIAEMbIX JICHCTBUI
Y MBICJIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

—HCIIOJIb30BATh MPUEMBI PE(PISKCUH IS OLIEHKH CHTYallld, BHIOOPA BEPHOTO PEIICHHS;

—YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELIEHUS 110 UX CHUKCHHUIO;

—IIPUHUMATh MOTUBBI M ApIYMEHTHI APYIUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIIBHOCTH;

~IIpUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JOCTOUHCTBA,

—~IIPUHUMATh MOTUBBI U ApI'YMEHTHI APYIUX IIPU aHAIM3E PE3YJIBTATOB JEATEIbHOCTH;

—IpuU3HaBaTh CBOE NPAaBO M IMpaBO Jpyrux Ha omuOku. B mpouecce aocTukeHus
JMYHOCTHBIX PE3YJbTaTOB OCBOEHMS MPOTpaMMbl MO (U3MUKE ISl YPOBHS CPEIHETO OOILEro
oOpa3oBaHusi Yy  OOydYaroLIUMXCS  COBEPIIEHCTBYETCS  SMOLMOHAIbHBIA  MHTEIUIEKT,
IPEeAIOoJIararoui cOPMUPOBAHHOCT: CAMOCO3HAHHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh OHMMATh
CBOE€ 3MOLIMOHAJILHOE COCTOSIHUE, BU/IETh HANPaBJICHUS Pa3BUTHUS COOCTBEHHON 3MOIMOHAIBHON
cdepsl, ObITh YBEPEHHBIM B ce0e;

— CaMOpETyJINPOBaHNUs, BKJIFOYAIOLIETO CaMOKOHTPOIIb, yMeHue [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBAaTHCS K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

—BHYTPEHHEM MOTHBAIMH, BKJIOYAKOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEIU U YCIEXY,
OINTUMU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, HCXOMs U3 CBOMX BO3MOKHOCTEH;

—3MIATUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh SMOILIMOHAIBHOE COCTOSIHUE IPYTHUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOILIEHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

—COLMaJIbHBIX HaBBIKOB, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS C IPYTUMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kJacce npeJMeTHbIE PE3YIbTaThl HA YTITyOJIE€HHOM YPOBHE JOKHbI
OoTpakaTb C(QOPMHUPOBAHHOCTh Yy OOYyYalOIUXCSd YMEHHUH: IOHMMAaTh pOJib (QU3MKK B
SKOHOMHUYECKON, TEXHOJOTUYECKOW, OKOJOTUYECKON, COIHAIBHOM ¢ OITHYECKOW cdepax
NeSITeIbHOCTH YEJIOBEKa, pPOojib M MecTO ()M3MKM B COBPEMEHHOH Hay4dHOH KapTHHE MHDpA,
3HaYeHHE ONMUCATEIbHOM, CUCTEMATU3UPYIOIIEeH, O0BACHUTEIBHON U MPOrHOCTUYECKONW QYHKIIUI
(bu3nUecKoil TeOpUN — MEXaHUKHU, MOJIEKYJIAPHON (DU3UKU U TEPMOJUHAMUKH, POJIb (PU3NUECKOM
Teopuu B (OPMHUPOBAHUU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

pa3inyarh yCJIOBUS MPUMEHHMOCTU Mojeneil (u3nyeckux Tea U MpOoLeccoB (SBICHUIN):
WHEepLMaJgbHas CUCTeMa OTc4€ra, aOCOJIOTHO TBEPAOE TeENo, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBWKEHHE, CBOOOJHOE TMajieHue, abCoNIIOTHO ympyras Jedopmanus,
abCOIOTHO ympyroe M aOCOJIIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENIH Ta3a, XUAKOCTH U
TBEPAOTO (KPUCTAIJIMUECKOro) Tena, WJeadbHBId Ta3, TOYEUHBIH 3aps], OJHOPOIHOE
ANEKTPUYECKOE TOJIE;

pa3nuyath ycioBHs (TpaHHUIbl, 00JaCTH) IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, TOHUMATh
BCEOOIMI xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHWYEHHOCTH MCIIOJIb30BAaHMS YaCTHBIX
3aKOHOB;

aHATM3UPOBATh U OOBSACHIATH MEXaHWYECKHE MPOLIECCHl U SBICHHS, UCTIONb3Yysl OCHOBHBIC
NOJIOKEHHUS W 3aKOHBl MEXAHUKHU (OTHOCUTEIBHOCTb MEXAHWYECKOIO JBHUXKEHHUSA, (OPMYIIbI
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KMHEMATUKH PAaBHOYCKOPEHHOT'O JBIDKEHHs, NpeoOpa3oBaHus [amuies Ans CKOPOCTH H
nepemMenieHus, 3aKkoHbl HbpIOTOHA, MPUHLMII OTHOCUTENBHOCTHU ['anmuiesi, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMIIYJIbCa M MEXAHWYECKOW SHEPruu, CBsI3b pabOThl CUIIBI C
M3MEHEHHEM MEXaHWYEeCKOW »HHEpruH, YCIOBUS pABHOBECHS TBEPAOrO Tela), MPU 3TOM
UCIIOJIB30BaTh MAaTEMATHYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaTb YCIOBUA IIPUMEHHUMOCTHU
busznyecKkux 3aKOHOB: MpeoOpa3oBaHuii ['anmuies, BTOporo u TpeThero 3akoHOB HpbroTOHAa,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXAaHUYECKOW dHEPIUH, 3aKOHA BCEMUPHOTI'O TATOTCHHUS;

AQHAIM3UPOBATh M OOBACHATH TEIUIOBBIC MPOLIECCHI U SIBICHUS, HCIIOJb3ysS OCHOBHBIC
nonoxenns MKT u 3akoHBI MOJEKYJISIpHOW (U3MKM U TEPMOAMHAMHUKHU (CBSA3b JaBJICHUS
UJCANBHOr0 ra3a co cpeHeld KMHETUYECKOW SHEPruen TEIIOBOro JBHKEHHS U KOHLIEHTpaluen
€ro MOJIEKYJI, CBSA3b TEMIIEPATyphl BEIECTBA CO CPEIHEH KUHETUYECKOM 3HEPrued TEIUIOBOIO
JBUKECHUSI €r0 YaCTHIl, CBA3b JIABJICHUS HJCAIBHOIO ra3a C KOHILIEHTPAaUHUEW MOJIEKYJT U €ro
TeMIIepaTypoH, ypaBHeHue Menneneesa—KiianelipoHa, nepBplii 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHMsI DPHEPIMHM B TEIJIOBBIX IIpoOlleccax), MPH 3TOM HCIOIB30BaTh MAaTEMaTHYECKOe
BBIPAKEHHE 3aKOHOB, YKa3bIBATh YCIOBUs IPUMEHUMOCTH ypaBHeHUs Menaeneesa—KnanenpoHa;

AHAIU3UPOBATH U OOBSICHATD SJIEKTPUUYECKUE SBJICHHUS, UCIIOJIb3YSl OCHOBHBIE MOJOXKCHHUS U
3aKOHBl D3JIEKTPOJUHAMHUKU (3aKOH COXpAHEHHs JJIEKTPUUECKOro 3apsjia, 3akoH KyioHa,
MOTEHIUAIBHOCTD 3JEKTPOCTATUUECKOTrO MOJISI, IPUHIUI CYNEPIO3ULIUN IEKTPUUECKUX TOJIEH,
IIPYM 3TOM YKa3blBas YCJIOBMS NPUMEHMMOCTH 3akoHa KyiioHa, a Takke NMpPakTHYECKU Ba)KHbBIC
COOTHOUIEHUS: 3aKOHbI OMa ISl y4acTKa LENU U JJI1 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna, mpasuia Kupxroda, 3akonsr @apajes 11 3JeKTPoIn3a);

OMKCHIBATh (PU3UYECKUE MPOLECChl U SIBICHUS, MCIOJb3yd BEIHUYMHBI: IEpeMelleHHe,
CKOpPOCTb, YCKOpPEHHE, HMIIYJIbC Te€Jla M CHCTEMBl Te€Jl, CHJIA, MOMEHT CHWJIbI, JaBJICHUE,
NMOTEHIIMANIbHAs DHEPIrus, KUHETUYECKas HHEPrusi, MEeXaHW4yecKas OJHeprusi, paboTa CHIIBI,
LEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHIIA TSKECTH, CWJIA YIPYTOCTH, CUJIA TPEHUS, MOIIHOCTb,
SHEPrus B3aUMOAEUCTBU Tea ¢ 3eMEl BOIM3H €€ MOBEPXHOCTH, SHEPIUs yIpyroi nedpopmanuu
NPYXHUHBI, KOJIWYECTBO TEIUIOTHI, a0COIIOTHAs TemIepaTypa Teja, paboTa B TEpMOJNMHAMUKE,
BHYTPEHHSIS1 SHEPIUs UJeaIbHOI0 OJJHOATOMHOIO ra3a, paboTa uaeanbHOro ra3a, OTHOCUTENIbHAs
BJIAXKHOCTh Bo31yxa, KIIJ[ naeasbHOrO TEIIOBOTO IBUTATENS;

JJIIEKTPUYECKOE T10JI€, HAINPSHKEHHOCTh DJIEKTPUYECKOTO I10J, HANPSHKEHHOCTH I1OJIA
TOYEYHOI'O 3apsA/ia WM 3apsDKEHHOTO IIapa B BaKyyM€ M B JUAJIEKTPUKE, NOTEHIMAI
JJIEKTPOCTATUYECKOr0 IIOJIA, Pa3sHOCTb ITOTECHUUAJIOB, JJIEKTPOABIKYILAs CUJIA, CUJa TOKA,
HaIpsKEHUE, MOIITHOCTb TOKA, AIEKTPUYECKask EMKOCTh INIOCKOTO KOHIEHCATOPa, CONPOTUBIICHUE
ydacTKa LENU C IOCJIEIOBATEIbHBIM W IapajUIeIbHBIM COCIUHEHUEM DPE3UCTOPOB, JHEPruUs
ANEKTPUYECKOTO NOJII KOHJIEHCATOPA;

OOBSICHATh OCOOCHHOCTU TMPOTEKAHHs (PU3NYECKUX SBICHUH: MEXaHHYECKOe JBHMKEHHE,
TEIUIOBOE JBMKEHHME YacCTHI][ BEUIeCTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBH)KEHUE,
mubdy3us, ucnapeHue, KUMEHUE ¢ KOHJEHCAIMs, IUIaBIeHHE W  KPUCTAUTU3ALUs,
HaIlPaBJIEHHOCTh TEIUIONEpEaut, SJIEKTPHU3aLUs TeJl, SKBUIIOTEHIMAIbHOCTh ITOBEPXHOCTH
3apsKEHHOTO IIPOBOJAHUKA;

MPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEJIIMYMHBI OT JPYrol ¢
WCIIONIb30BaHUEM TIPSIMBIX W3MEpPEHHUH, MPH STOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH (DU3MUECKHX BEJIWYMH B BUAE TIpaduKoB ¢ Y4ETOM
a0COJIIOTHBIX MOTPELTHOCTEH N3MEPEHNUH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIE0OBAHUS;

IIPOBOJANTH KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIUWYMH, IpPU OTOM BbIOHUpAThH
ONTUMAJIHBIA METOJ W3MEPEHHs, OLEHHBATh A0OCOJIIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH
MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOJUTH OIBITHI 10 IPOBEPKE IPEMAJIOKEHHOM TMIIOTE3bl: IUIAHUPOBATH DKCIICPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIU3UPOBATh MOMyYEHHBIE PE3yJIbTaThl U J€NIaTh
BBIBOJ] O CTaTyCe MPEUI0KEHHON TUIIOTE3BI;
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coOnrofarh mpaBuia O€30MacHOrO Tpyda MPH TPOBEACHUHM HCCICIOBAHUN B paMKax
yu4eOHOro  JKCIEepUMEHTa, MpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM U  MPOEKTHOU
JESTEIIbHOCTH C UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U IA0OPaTOPHOTO 000PYAOBAHNUS;

peliaTh pacyE€THBIE 3a/1a4H C SIBHO 3a/1aHHOM U HESIBHO 33aJJaHHOM (hU3MUYECKOI MOJIETBIO: Ha
OCHOBaHWUHW aHAlM3a YCIOBUS OOOCHOBBIBATH BBIOOD (PH3WYECKONW MOJIEIH, OTBEYAIOIIEH
TpeOOBaHUSM 3a/ayd, NIPUMEHATH (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl
(bU3HYECKUX TEOPUi TIPU UCTIOTH30BAHUU MATEMAaTHICCKUX METOJIOB PEIICHHS 3a/1a4, POBOIUTH
pacy€Thl HA OCHOBAHMM HMMEIOLIUXCS JTaHHBIX, aHAJU3UPOBATh PE3YJIBTATHl U KOPPEKTHPOBATH
METO/Ibl PEIICHUSI C YUETOM MOTYUYEHHBIX PE3YJIbTaTOB;

peliaTh KauecTBEHHbIE 3aJaud, TpeOyIol[ue MPUMEHEHUsS 3HAHUN W3 Pa3HbIX pa3ziesioB
Kypca (U3HWKH, a TakKe HMHTErpallid 3HAHUU W3 JPYruX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYXJACHUH C ONOpOl Ha M3Yy4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYECKHUE SIBIICHHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS N7 OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB PabOTHI
MU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIAZa POCCUUCKHX U 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHUE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

AQHAJIM3UPOBATh U OLIEHWBATH IMOCIEACTBHUS OBITOBON M MPOU3BOJCTBEHHOW NESATEIBHOCTH
YeJIOBEKa, CBSI3aHHOW ¢ (PH3UUECKUMH TPOIECCAMHU, C MO3UIUN IKOJIOTHYECKON 0€30MacHOCTH,
MPEACTABICHUI O PallMOHAIIBHOM MPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JOCTYIKEHUH HAYKH M TEXHOJIOTHH JIJIsl TATbHEHIIIET0 Pa3BUTHS YeIIOBEUECKOTro 00IIeCTBa,

IPUMEHSTh pa3lIM4Hble COCOObI padoThl ¢ MHpopManuend (GpU3NIECKOro COAEpKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHHA, IMPH 3TOM HCIIOJIB30BATh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHUU MJi TOUCKa, MepepaboTKU W MPeAbsSBICHUSI
y4eOHOM ¥ Hay4HO-TIONMYJSpHOW HWHQOpMalUuM, CTPYKTYPHUPOBAHMUS W HWHTEPHIpPETALUU
uH(pOpMallMK, TOIYYEeHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
MoJIy4aeMyro HH()OPMAIHIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOITUXCSI 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHHKA HHPOPMAIIHH;

MPOSIBJISATE  OPraHU3AIlMOHHBIE W [O3HABATEJNIbHBIE  YMEHUS  CaMOCTOSTEIHLHOTO
MPUOOPETEHNUS] HOBBIX 3HAHUI B MTPOIIECCE BBHITOTHEHHS MTPOEKTHBIX H y4eOHOUCCIIEIOBATEbCKUX
pabor;

paboTaTh B rpyIIe ¢ UCIOJHEHUEM Pa3IMYHBIX COLIMATBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYIIIBI, PAallMOHATIBFHO PACIPEACIATh NEATeIbHOCTh B HECTAHJAPTHBIX CUTYAIHSIX, aeKBATHO
OIICHMBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB TPYIIIHI B PEIICHUE PacCMaTPUBAEMON MTPOOIEMBI;

MIPOSIBJISITH MOTUBAIIHIO K Oyaymiei mpodeccuoHaabHOM NeATeTbHOCTH 10 CTIEIIHAIBHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K xon1ty oOydenus B 11 kij1acce nmpeMeTHbIE pe3yJIbTaThl HA YIITYOJICHHOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

MOHUMATH POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOIMUECKOH, COIMANIbHON U 3TUYECKOM
cdepax AesITeNbHOCTH YEIOBEKa, POJIb M MECTO (PM3UKH B COBPEMEHHON HAyYHOU KapTHUHE MUPA,
POJIb ACTPOHOMUHU B MPAKTHIECKOM JAEATEITHHOCTH YETIOBEKA M JAIbHEUIIIEM HAyYHO-TEXHIIECKOM
pa3BUTHH, 3HAYEHHE OMMCATENILHOMN, CHCTEeMaTU3UPYIOIEH, 00BICHUTEIBHON U TPOTHOCTHIECKON
GbyHKIMA U3NUECKOW TEOPUH — SJIEKTPOJAMHAMHUKHU, CIIEIUATBHON TEOPUU OTHOCHTEIIBHOCTH,
KBaHTOBOU (hM3HKH, pOJIb PUINUIECKON TeoprH B (HOPMHUPOBAHUH MPECTABICHUN O (HHU3HMUECKOI
KapTUHE MHpa, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX MPEJICTABICHUN O MPUPOJIE;

paznuyaTh yCIOBUS MPUMEHUMOCTH MojeNeld (PU3NYECKUX TeJ U IMPOIECCOB (SBICHUM):
OJTHOPOJHOE DIJIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE TOJsl, TAPMOHHUYECKHE KOJeOaHus,
MaTE€MaTUYeCKUil MAasATHUK, WJICaJIbHbI NPYKWHHBIA MasATHUK, TapMOHMYECKHE BOJIHBI,
WeaTbHBIA KOeOaTeIbHbIN KOHTYD, TOHKAs JIMH3a, MOJIeNIel aTOMa, aTOMHOTO sI/Ipa U KBAaHTOBOM
MOJIEJIU CBETA;
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pa3nnyath yclIoBHs (TpaHHUIBI, 00JaCTH) IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOUMil xapakrep (QpyHIaMEHTaIbHBIX 3aKOHOB U OIPAaHUYEHHOCTH HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

AQHAIU3UPOBATh M OOBACHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBICHUS, HCIONb3YA
OCHOBHBIC TTOJIO)KEHUSI M 3aKOHBI JICKTPOJANHAMHUKH M CIEIHAIBHON TE€OPUU OTHOCHUTEIBHOCTH
(3aKOH CcOXpaHEHMs DJJEeKTpUYecKOoro 3apsiia, cuia Awmnepa, cuna JlopeHma, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMHU, npaBwio Jlenma, cBsizb OJIC caMOMHIYKIMU B 3JEMEHTE
AIEKTPUYECKON IENU CO CKOPOCTHIO M3MEHEHHS CHIIbI TOKA, MOCTYNAThI CIEHUAIbHON TEOpUn
OTHOCHUTEJIbHOCTH DUHILITEHHA);

AQHAIM3UPOBATh U OOBIACHATH KBAHTOBBIE MPOIECCHI U SIBJICHUS, UCIIOJIB3YS MOJOXKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHue DiHIITEHHA 111 PoTod(ddexTa, MepBhlii U BTOPOH MOCTYIATHI
bopa, mnpuHuun cooTHomleHUs HeompenenéHHocTedl ['eiizeHOepra, 3aKOHBI COXpaHEHHUS
3apsI0BOTO M MAacCOBOTO YHCEN M JHEPTHH B SACPHBIX PEAKLHUsAX, 3aKOH PaJIuOaKTHBHOTO
pacnaja);

OIKCHIBATh (PM3MYECKUE IPOLECCH W SIBJICHUS, WCIOIb3Yys BEIWYHMHBI: HANPSHKEHHOCTD
ANEKTPUYECKOTO TMOJIsI, TOTEHIUAN »JIIEKTPOCTaTUYECKOTO TOJsA, Pa3HOCTh IOTEHIIUAJIOB,
AIIEKTPOABIDKYIIAST CHJIA, WHAYKIHMS MAarHUTHOTO TOJSl, MarHWTHBIA TOTOK, cwia Awmrepa,
WHAYKTUBHOCTb, OJJIGKTPOJBIDKYIAS CHJIa CAMOUHIYKIMHM, DSHEPrus MAarHUTHOTO TIOJS
NPOBOJHHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TTOJIHASI DHEPTHUS, SHEPTHUS TOKOSI CBOOOIHOM
YaCTHULIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE UMCIIO U 3apsial Aapa, YHEPTHsl CBSI3U SAApa;

00BSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3HMUECKUX SBJICHHIA: SJICKTPOMAarHUTHAS UHTYKIIHS,
CaMOUHJYKIUS, pe30HaHC, HHTepdepeHIus BOIH, JUPPaKIus, TUCHEpCus, OJHOE BHYTPEHHEE
oTpaxkenue, Gorodnekrpuaeckuii dpdekt (porodddexr), anbdhan OeTa-pacnagbl saep, raMma-
U3Ny4eHue sep, puandeckre NPUHIHUIBI CIEKTPAILHOTO aHaIH3a U paboThI Ja3epa;

OTIpeNeNATh HalpaBJIeHUe WHAYKIUHA MarHHUTHOTO TOJISi TPOBOJAHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U300paXKEeHHE, CO3aBaAEMOE TUIOCKUM 3€pPKaIOM, TOHKOH JTMH301, H PaCCUUTHIBATH
€ro XapaKkTepPHUCTUKH;

NPUMEHSATh OCHOBOIIOJIAralONINe AaCTPOHOMHUYECKHE TMOHATHS, TEOPHH M 3aKOHBI IS
aHamu3a U OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOMCXOIAIIMX B 3BE3/AaX, B 3BE3IHBIX
cucTeMax, B MeXKTaTaKTHYECKON Cpejie;

JIBIDKEHUS] HEOECHBIX Tell, 9BOJIIOLMH 3BE3]] U BeenenHoi;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PH3MUECKUX BETMYNH C UCTIOIb30BAHUEM MPSIMBIX
U3MEpEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh DPE3YyJbTAThl IMOJYUYEHHOM
3aBHCUMOCTH (PM3MUECKUX BEIWYHH B BHUJE TPAPHUKOB C YIETOM aOCOIIOTHBIX MOTPEUTHOCTEH
WU3MEPEHUl, IeNaTh BHIBOJIBI 10 Pe3yJIbTaTaM UCCIIEIOBAHMS;

NPOBOJIUTh KOCBEHHBIC W3MEpeHUs (U3MYECKMX BEIWYMH, MpPH 3TOM BHIOMPATH
ONTUMAJIHBIH METOJ W3MEPEHHs, OLEHHBATh A0OCOJIIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPCHHIA,

IPOBOJUTH OMBITHI 10 MPOBEPKE IMPEIOKEHHOW TUIIOTE3bl: MJIaHUPOBATH IKCIIEPHUMEHT,
COOMpaTh IKCIIEPUMEHTAIFHYIO YCTaHOBKY, aHAJTM3UPOBATh MOJYUYEHHBIE PE3yJIbTaThl U JIENaTh
BBIBOJ] O CTaTyCe MPEII0KEHHOMN TUIOTe3bl;

OIHCHIBATH METO/IBI MTOJTyYSHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHHIA,

coOuoiaTh MpaBmiia 0€30MacHOTO TpyJa MNpH TNPOBEJCHUM HCCIEIOBaHUN B pamKax
y4eOHOTO  OJKCIIEPUMEHTa, TNPAaKTHKyMa W  Y4eOHO-HCCIIEOBATENILCKOM W  TPOEKTHOM
NeSITeILHOCTH € MCII0JIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U Ja00paTOPHOTr0 000PYA0BAHMS;

pemarh pacyE€THBIC 33/1a4H C SIBHO 3aIaHHON M HESIBHO 3aIaHHON (PM3MUECKON MOJIEIBIO: Ha
OCHOBAHMH aHAJIN3a YCIOBHS BHIOMPATh (PU3UUECKUE MOJIEININ, OTBEYAIOIINE TPEOOBAHHSIM 3a/1a4H,
OPUMEHSTh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYNAaThbl (PU3NYECKUX TEOpHUil INpHU
MCIOJIb30BAaHUU MAaTeMaTHYEeCKHUX METOJOB PEIICHUs 3a]a4, MPOBOAUTH pacYEThl HA OCHOBAaHUU
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UMEIOIINXCS TAHHBIX, aHATTM3UPOBATh PE3YJIbTAThI U KOPPEKTHPOBATH METO/IbI PEIICHHS C YIETOM
MOJTYYCHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHBIC 3aadd, TPEOYIOIIMe MPUMECHEHUS 3HAHUN W3 Pa3HBIX Pa3zciioB
Kypca (pHU3HMKH, a TakKe WHTETrpallid 3HAHWUN M3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYyYHOT'O
[UKJIa: BBICTPAWBATh JIOTUYECKYIO ILIETIOYKY PACCYXKACHUH C OMOPOH HA W3YyUEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3HUYECKHE SBIICHHUS;

UCIIOJIb30BAaTh TCOPCTUUYECKUE 3HAHUS NIl OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIECCOB;

MPUBOJUTH TPUMEPHl BKIIAa POCCHUCKHX W 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HAYKH, B 00BSCHECHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

AQHAIM3UPOBATh U OIICHWBATH IMOCIEACTBHUS OBITOBOW M MPOU3BOJCTBEHHON NEATEIHHOCTH
YeNIOBeKa, CBSA3aHHOW ¢ (PM3MUYECKUMH MPOIECCAMU, C TMO3UIUI 3KOJIOTMYECKONH OE30MacHOCTH,
NPEICTAaBICHUN O PAIMOHAIBHOM TPUPOIONOIB30BAHUH, a TAKXKE PasyMHOM HCIOJIb30BAHUU
JOCTHDKEHUH HAYKH U TEXHOJIOTHHU JIJISl TaTbHEHIIIETO Pa3BUTHUS YEIIOBEYECKOTO OOIIECTBA;

MPUMEHSTh Pa3lIMYHbIE CIOCOOBI PaboThl ¢ MHpopManuerd (GpU3NIECKOrO COACPIKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, IMPH ASTOM HCIOJIb30BaTh
COBpEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJOTUU JJIA IOUCKA, NEepepaboTKU W MPEAbSBICHUS
y4eOHOM ¥ HAyYHO-TIONMYJSPHOH HMH(POPMAIMU, CTPYKTYPUPOBAHHS M HHTEPIPETAIUH
uH(pOpMAaIlMK, TIONYYCHHOW U3 Pa3IMYHBIX HWCTOYHUKOB, KPHUTUYCCKH AaHAIU3HPOBATH
HoJIy4aeMyro HH()OpPMAIHIO M OIICHUBATh €€ JJOCTOBEPHOCTh KaK HA OCHOBE UMCIOIIUXCSI 3HAHUIHA,
TaK ¥ Ha OCHOBE aHAJN3a UCTOYHUKA HHPOPMAIIHH,

NPOSIBJIATE ~ OPTaHU3allMOHHBIE W I[O3HABATEIIbHBIE  YMEHHS  CaMOCTOSTEIBHOTO
MPUOOPETEHUS HOBBIX 3HAHH B ITPOIIECCE BBHITIOJHEHUS IMPOCKTHBIX M Y4EOHOUCCIICIOBATEIIECKUX
pabor;

paboTath B TpyMIE C UCTIOTHEHUEM PA3ITUYHBIX COMAIBHBIX POJIeH, MIIAaHUPOBATh PadoTy
TPYNIBI, PallMOHAIBHO PAaCHpeeNaTh AeSITeNbHOCTh B HECTAHAAPTHBIX CUTYAIHsIX, aJeKBATHO
OIICHUBAThH BKJIA] KAXKIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pPacCMaTPUBACMON TIPOOJIEMBI,

MPOSIBIISATH MOTUBAIUIO K OyyIiel mpodecCHOHATbHON IEATETHHOCTH 0 CIISIUATBHOCTIM
(UBUKO-TEXHUYECKOTO MPOUIIS.
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10 KJIACC
No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JeATENLHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
IIPOrpaMMBI bic Kue oOyJaromuxcs o0Opa3oBaTeNbHbBIE PECYPCHI
paboTsI || paboTHI
|Pa3ueJ1 1. HayuHblii MeTOJ MO3HAHUS TPUPOIbI

1.1

Hayunslii MeTog
MTO3HAHUS TIPUPOIBI

6

VY4acTue B AMCKYCCHH O poiH (pru3nyeckoi Teopun B pOPMHUPOBAHUU
MPECTaBICHUN 0 (PU3UYECKON KapTHHE MUPA, MeCTe (PHU3UIECKOM
KapTUHBI MUPA B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPO/IE.

W3yuenne NOHATUHN «TUIIOTE3a», «PU3NUECKUI 3aKOH», «pU3nUecKas
TEOPUS».

PaccmoTpenue rpaHul] IpUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
CpaBHeHue U3MepeHnuil GU3NYECKUX BEIIMYMH MTPHU IIOMOILM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENBHBIX PHUOOPOB, HATIPUMEp, IPH U3MEPEHUN
CWJIBI TOKA U HANPSKEHUS B LIETIH TOCTOSHHOTO TOKA IIPH TOMOIIHU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

OcBoeHue crnoco00B OLIEHKU NOTPEIIHOCTEN N3MEPEHUI.

OcBoeHre OCHOBHBIX MTPUEMOB paboTHI ¢ U POBOI TabopaTopueit Mo
(u3uKe, HalIpUMep, NPU U3MEPEHUH (PU3NUECKUX BEIUYUH HPU TOMOIIH
KOMITBIOTEPHBIX JTaTYMKOB

O0J1aK0 3HaHUN
https://school.oblakoz.ru/m
aterials/463635

|Pa3zl

ea 2. MexaHuKAa

2.1

Kuunematuka

10

[IpoBeneHne KOCBEHHBIX U3MEPEHUN MIHOBEHHOM CKOPOCTH U
YCKOPEHUs Tella, B TOM YHUCJIEe YCKOPEHUsI CBOOOTHOTO Ta/IeHUs,
MIPOBEJICHUE HCCIIEI0BAHUS 3aBUCUMOCTEH MeX Ay GU3NUECKUMU
BEIMYMHAMU (IIyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHUH,
neproja oOpanieHsi KOHUYECKOro MasiTHUKA OT €ro MapaMeTpoB) U
OIIBITOB 110 IIPOBEPKE MPEUIOKEHHON TUIIOTE3BI IIPU U3YYCHUU

PAaBHOYCKOPEHHOTO MPAMOJIMHEHHOTO ABUKEHUS, IBUKEHUS Tena,

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463635
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
IIPOrpaMMBI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI

paboTHI | pabOTHI

OpOIIEHHOTO TOPU30HTAIBHO, TBUKEHHUS TeJIa TI0 OKPY)KHOCTH C
IIOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO.

OmnpeneneHre aOCONIOTHBIX U OTHOCHTEINILHBIX ITOTPEITHOCTEH
M3MEpEHUH (PU3NICCKUX BEITHYMH.

OlieHKa rpaHuil MOTrPEITHOCTEN.

N3yueHnne Mozaeny CUCTEMBI OTCUETA, CPABHEHUE IIyTEH, TPACKTOPUH,
CKOpOCTE JIBMKEHHUS OJTHOTO U TOTO )K€ TeJia B Pa3HbIX CUCTEMax
OTCUETA.

AHaJM3 pa3HbIX CIIOCOOOB MCCIICIOBAHUSI IBHXKCHHH.

PaccMoTpenue npenenbHOro nepexo1a 1 i3MEpEeHNUE MrHOBEHHOM
CKOpOCTH.

MopenupoBanue peoOpa3oBaHusl IBIXKCHHM C UCTIOIb30BAaHHEM
MEXaHH3MOB, U3y4YeHHE MTPE0OPa30BaHUs YTIOBOW CKOPOCTH B
peIyKTOpE.

AHanu3 HalpaBJIEHUs] CKOPOCTH MPH IBUKEHUHU 110 OKPYKHOCTH.
Pemenue pacu€THbIX 3a/1a4 C IBHO 33JJaHHOW U HESIBHO 3aJJaHHOM
(bu3MUECKOil MOJIENBIO ¢ UCIIOIBF30BAHNEM OCHOBHBIX 3aKOHOB U (hopMyI
KUHEMAaTHKH.

Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIIUX MPUMEHEHHS 3HAHUH 110
KUHEMAaTHKE.

OObscHeHre yCTPONCTBA U MPUHIIUTIA IEUCTBUS CIIUIOMETPA, IICTHBIX,
miecTepEHYATHIX U PEMEHHBIX Mepead, CKOPOCTHBIX JIM(PTOB.
OObsicHeHrEe ABMKEHUS CHAPSIOB.

Omnpezenenne ycIoBHi MPUMEHUMOCTH MOJIENeH (GU3MIeCKUX Tl U
MIPOLIECCOB (SIBIICHUH ): MaTepHalibHAsl TOYKA, PABHOYCKOPEHHOE
JIBYKEHHE, CBOOOTHOE TTaJICHHUE.

BrinmonHenue y4eOHBIX 3aJJaHUI Ha aHAIH3 MEXaHUYECKUX MPOIECCOB
(sBIEHUIT) C UCTIOIB30BAaHUEM OCHOBHBIX TOJIOKCHHUH M 3aKOHOB
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
POrpaMMBbl bIe KHe oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
KHHEMATUKH: OTHOCUTEIPHOCTh MEXaHUUYECKOTO JIBHXKCHHUSI, POPMYJIIBI
KMHEMATUKH PAaBHOYCKOPEHHOTO JIBIXKEHHUS, peoOpa3oBanus ["anumnes
JUJISL CKOPOCTH U MIEPEMEILICHUS.
Wcnonbs3oBanue IT-TexHonoruii npu padore ¢ 10NOIHUTEIbHBIMU
HCTOYHUKAMH MH(POPMALIUHU 10 TEME, MX KPUTUYECKUHA aHAJIN3 U OIlEHKA
JIOCTOBEPHOCTH
2.2 | Annamuka 10 [IpoBeeHne KOCBEHHBIX U3MEPEHUN PaBHOACHCTBYIOLIEH CHUIT U Oo6naxo 3HaHU

Kkoa(dulLreHTa TPEHUS CKOJIbKEHUS, IPOBEICHUE HCCIIEI0BaAHNUS
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH (CHJI YIPYTOCTH, BOSHUKAIOIINX B
MpYXUHE U PE3NHOBOM 00pa3iie, OT X JedopMaIii) U OMBITOB 110
IIPOBEPKE MPEJI0KEHHON TMITOTE3bI PU U3yUYEHUU JIBUKEHUS OpycKa 110
HAKJIOHHOM IJIOCKOCTH, JIBUKEHUS CUCTEMBI CBA3aHHBIX TE,
nedopmaruu Tel.

Omnpenenenne aOCOMOTHBIX U OTHOCUTENIBHBIX MOTPELTHOCTEH
M3MEPEHUHN (PU3NUECKUX BEIUYHH.

OueHka rpaHull NOTPETHOCTEH.

HccnenoBanue NBUKEHUS CUCTEMBI T, CBA3aHHBIX HUTHIO,
MEePEeKUHYTON uepe3 NErkuit 670K, NBIKEHUS OpycKa M0 HAKIOHHOM
IJIOCKOCTH C MIEPEMEHHBIM KO3 PUIIMEHTOM TPEHUs, IBUKEHUS Tpy3a Ha
BaJly C TPEHUEM.

HaGmronenne aBrKeHUs Te B MHEPIUAIBHBIX M HEMHEPIIUATBHBIX
cucTeMax oTcuéra, Halmpumep, KaueHus JIBYX LIHJIMHIPOB WM IIapOB
pa3HOW MacChl C OJUHAKOBBIM YCKOPEHUEM OTHOCHUTEIIBHO
HEUHEPLUAIbHON CUCTEMBI OTCYETA.

N3ydeHne 1eHTpoOeKHbIX MEXaHU3MOB.

CpaBHEHHE CHUII TPEHUS TTOKOSI, KAUYEHUSI U CKOJIbKEHHUS.

https://school.oblakoz.ru/m
aterials/463635
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

Kowntp- || IIpaxt-
131 KHe
paboTHI | pabOTHI

oOyJaromuxcs

MGTOILI)I u (bOpMI:I OopraHuvsanuunu 06yquI/m. XapaKTCpI/ICTI/IKa JACATCIBHOCTHU

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

KHHEMAaTUKU U JTUHAMHKHU.
KHHEMATUKC U JTMHAMHKC.

OOBscHEHNE ABUIKCHUS UICKYCCTBCHHBIX CITYTHHKOB.

TOYKa, a0COIIOTHO yrpyras aehopMarius.

3aKOH BCEMHUPHOI'O TATOTCHUA.

Xapakrtepa (Halpumep, o TemMe «J{BrkeHue B Ipupoie»)

Pemenue pacu€THBIX 337124 ¢ SBHO 3aJJaHHOW M HESIBHO 3aaHHOM
(hu3HUECKOI MOJICNBIO C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (hOpMyIT

Pemenne kaueCTBEHHBIX 337124, TPEOYIOMUX MPUMEHEHHS 3HAHUH 110
OObsicHeHHe yCTPONCTBA U IPUHIUTIA ACHCTBUS MOAIIUITHUKOB.

OnpeneneHne ycIoBUi MPUMEHUMOCTH MOJIeel (GU3NIECKUX Tell U
MPOIIECCOB (SIBJICHUI): HHEPIIMAIbHAS CHCTEMa OTCUETa, MaTeprabHasl

BrinonHenue yueOHbIX 3aJJaHUN Ha aHAJIN3 MEXaHUYECKUX MTPOLECCOB
(sIBNIEHUH) C UCTIOIB30BAaHMEM OCHOBHBIX MTOJIOXKEHUN U 3aKOHOB

JAUHAMHKU: TPHU 3aKOHA HI)I-OTOHa, MPUHIHUIT OTHOCHUTCIIBHOCTHU Fam/meﬂ,

Pa6ota B rpymnmnax rnpu o0Cy>A€HUU BOIIPOCOB MEXKIIPEIMETHOTO

2.3

Craruka TBEPAOTO
Tela

1 IIpoBenenue uccaenoBaHus yCI0BUM PaBHOBECHUS TBEPIAOTO TENA,
HMMEIOIIETO OCh BPAILEHUs; KOHCTPYUPOBAHUE KPOHIUTEHHOB U PaCUET
CWJI YIPYTOCTH; U3Y4EHHE YCTOMYMBOCTH TBEPIOTO TEIa, HMEKOLIETO

IJI0I0aAb OIOPHI.

CTaTHUKHU.

CTaTUKCE.

CTPOMTENLHOTO KpaHa, PeETUYAThIX KOHCTPYKIIHUI.

Pemenue pacy€THbIX 3a/1a4 C IBHO 33JJaHHOW U HESIBHO 3aJlaHHOM
(bu3MUECKOI MOJIENBIO ¢ UCTIOIBF30BAHNEM OCHOBHBIX 3aKOHOB U (hOpMyIT

Penenne kaueCTBEHHBIX 3aaaq, Tpe6y10m14x MMPUMCHCHUA 3HAHUII 10

OOBpsicHeHHE YCTpOocTBA M IPUHLIMIIOB JEMCTBUS KPOHIITEIHA,

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463635
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
[IPOTrpaMMBI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
OrnpezenieHne yCIOBH MPUMEHUMOCTH MOJIEIeH (GU3HMUECKUX TeJ:
abCoOTHO TBEPOE TETIO.
Brinonnenue y4eOHbIX 3aJaHUI Ha aHAIM3 MEXaHUYECKUX MPOIIECCOB
(ssBNIEHUI) C UCTIOJIB30BAaHUEM OCHOBHBIX TOJIOKEHHUH 1 3aKOHOB
CTaTHUKU: YCIOBUS PaBHOBECHS TBEPAOTO TEJa
2.4 |[3aK0OHBI COXpAHCHHS B 10 1 [IpoBeneHne KOCBEHHBIX U3MEPEHUIN UMITYJIbCA T€Ja, KHHETUUECKOU U O01ako 3HaHUN

MCXAaHHUKE

MOTEHIMAIbHON SHEPIUU TEJa, MOIIHOCTH CUJIbL; IPOBEAEHUE OIBITOB I10
MIPOBEPKE MPEAT0KEHHONU TUIIOTE3bI IPY U3YYEHUU PABHOYCKOPEHHOTO
MPSAMOJIMHENHOTO JIBUKEHUS M B3AUMOAECHCTBUS TEN.

OmnpeneneHre aOCONIOTHBIX U OTHOCUTEIILHBIX IMOTPEITHOCTEH
M3MEpEHUHN (PU3NICCKUX BEITHYMH.

OueHka rpaHull NOTPEITHOCTEN.

[IpoBenenue skcnepuMenTa o CpaBHEHHUIO U3MEHEHUSI UMITYJIbCa TeJa C
WMITYJIbCOM CHUJIbI, U3MEHEHUS IMOTCHIIMAIbHON YHEPTUH IIPYKHUHBI C
paboTOM CHIIBI TPEHUS.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUH,
COXpaHEHUs SHEPTUH MPU CBOOOTHOM TaJCHUH.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU JABIKEHUU Tella TI0 HAaKJIOHHOMN
IIOCKOCTH.

Habmonenne un 00bsiICHEHHE PEaKTUBHOTO JIBUKCHHUS.

Pemenue pacy€THbIX 3a/1a4 C IBHO 33JJaHHOW U HESIBHO 3aJlaHHOM
(bu3MUECKOI MOJIENBIO ¢ UCTIOIBF30BAHNEM OCHOBHBIX 3aKOHOB U (hOpMyIT
MEXaHHKH.

Pemenne kauecTBEHHBIX 337124, TPEOYIOMIUX MPUMEHEHUS 3HAHUH TI0
MeXaHHuKe.

OObsicHeHrEe IPUHIIMIIOB IEHCTBUS BOJAOMETA, KOMIEPA, IPYKIUHHOTO
MMHUCTOJIETA, THPOCKOIIA.

OObsicHeHrE ABMKECHUS PaKeT, (UTypHOTO KaTaHHs Ha KOHbKAX.

https://school.oblakoz.ru/m
aterials/463635
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KHUHETHYECKOM TeOpHUn

MPEJI0KEHHON TUIIOTE3BI ITPU U3YUYEHUHN YCTAHOBJIEHHUSI TENIOBOTO
paBHOBECHS M U30IIPOLIECCOB B Ta3ax.

Omnpenenenne abCOMIOTHBIX M OTHOCUTENBHBIX MOTPEIIHOCTEH
M3MEPEHUH (PU3NUECKUX BEIUYHH.

OueHka rpaHull NOTPEITHOCTEN.

DKcnepuMeHTalbHask TPOBEPKa YPaBHEHUsI COCTOSHUS UJ1€aIbHOTO Ta3a.
W3ydeHnue Mozeneil: IBI>KEHUS 4YaCTHUI] BEIIECTBA, OPOYHOBCKOTO
JIBUKEHHUS.

onbiTa llITepHa, KpucTaNIMUECKUX PEIIETOK.

Pemenue pacy€THbIX 3a/1a4 C IBHO 33JJaHHOM U HESIBHO 3aJlaHHOM
(bu3MUECKOi MOJIENBIO ¢ UCTIOBF30BAHNEM OCHOBHBIX 3aKOHOB U (hOopMyI
MOJICKYJISIPHON (DU3UKH.

Pemenne kauecTBEHHBIX 3a71a4, TPEOYIOMIUX MPUMEHEHHS 3HAHUH 110
MOJIEKYJISIPHOM (QU3UKe.

Ne HaumenoBanue KomnuecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
MIPOTPaMMBbI bIe KHe o0yuaromuxcst o0pa3oBaTenbHbIE PECYPCHI
paboTHI | pabOTHI
Onpenenenue ycaoBUil MPUMEHUMOCTH MoJenel (GU3nUecKux Tel U
MPOLIECCOB (SIBICHU ): a0COIIOTHO YIIPyroe u abCONFOTHO HEYIIPYTroe
CTOJIKHOBEHMUS.
BoinonHenue yueOHbIX 3aJaHUI Ha aHAIM3 MEXaHUYECKUX ITPOLIECCOB
(sIBJIEHUIA) C UCTIONB30BAHUEM 3aKOHOB COXPAHEHHUS B MEXaHHKE: 3aKOHBI
COXPAHEHHUS UMITYJIbCAa U MEXaHUYECKON IHEPIHH, CBSA3b paOOThI CUJIBI C
W3MEHEHUEM MEXaHUYECKON SHEPIUH TeNa.
Wcnons3oBanue IT-TexHonoruii npu padore ¢ 10NOIHUTEIbHBIMU
HMCTOYHUKAMU UH(GOPMALIUU TI0 TEME, UX KPUTUYECKUI aHAIIU3 U OLIEHKA
JIOCTOBEPHOCTH
|Pa3z1en 3. MoJsekysipHasi pU3UKA M TEPMOJIMHAMHUKA
3.1 |OcHOBBI 15 [IpoBenenue u3mMepeHnii mapaMeTpoB ras3a, MpoBeAeHUe uccienoBanuii  ||O61aKko 3HaHUN
MOJIEKYJISIPHO- 3aBHCUMOCTEN (PU3MUECKUX BEIWYHH U OMBITOB IO MTPOBEPKE https://school.oblakoz.ru/m

aterials/463635
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
IIPOrpaMMBI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI

paboTHI | pabOTHI

OObscHeHre ycTpONCTBA U PUHLUIIA IEUCTBUS TEPMOMETPA,
6apomeTpa.

OO0bscHeHre ONyYeHUs] HAHOMATEePUasoB.

OnpeneneHne ycIoBUH MPUMEHUMOCTH MOJIEel (GU3MIECKHUX TEll U
MIPOLIECCOB (SIBIIEHUH ): MOJeNel ra3a, KHUAKOCTH U TBEPIOTO
(KpHCTaJUIMYECKOT0) TeNa, UACATIBLHOrO rasa.

Brinonnenue yueOHbIX 3aJJaHUI HAa aHAIM3 TETIOBBIX MPOLIECCOB
(s1BNIEHMI) C UCTIONIB30BaHUEM OCHOBHBIX nosioxkeHnit MKT u 3akoHOB
MOJIEKYJISIPHOM (PM3UKH: CBA3B JIaBIECHUS MI€aJIbHOTO ra3a co CpeaHei
KUHETHUYECKON SHEPrUeH TEILUIOBOrO IBUKEHUS U KOHLICHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEpATyphl BEUIECTBA CO CPEAHEN KMHETHUECKOU
SHEPTHUEH TETUIOBOTO JABUKEHUS €r0 YaCTHIl, CBS3b IaBJIICHUS HI€ATLHOTO
ra3a ¢ KOHLEHTpaluel MOJIEKYJI U €ro TeMIlepaTypol, ypaBHEHHE
MenaeneeBa—Knaneipona

3.2 ||TepmomuHamMuKa. 20 1 N3mepenne yaenpHOM TeTTIOEMKOCTH Pa3HbIX BEIIECTB, UX cpaBHeHUE, ||O01aKko 3HaHUMA
TernoBbIe MaIIUHBI MPOBE/ICHUE MCCIICIOBAHUI 3aBUCUMOCTEH (PM3UUECKUX BEITMUUH U https://school.oblakoz.ru/m
OITBITOB TIO TIPOBEPKE MPEITI0KESHHON TUITOTE3bI IPU U3yUCHUH aterials/463635

MIPOILIECCOB TEIUI000OMEHA U aIuabaTHOro Mpoliecca.

Onpenenenne abCOMIOTHBIX U OTHOCUTENBHBIX MTOTPEIIHOCTEN
U3MEpEeHUH (PU3NYECKUX BETUYMH.

OneHka rpaHul NOTPENIHOCTEMN.

W3yueHne B3aMMOCBSI3U SHEPTUH MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIePaTypPbl KHITIEHUS KUIAKOCTEH.

W3yueHne TEIIOBBIX JBUTATENEH ¢ UCTIOIb30BAHUEM KOMIIBIOTEPHBIX
MOJEIIEN.

HccnenoBanue pa3HbIX ciocOOOB U3MEHEHHs] BHYTPEHHEN SHEPTUH.
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HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 GOPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 33JJaHHOM M HESIBHO 3aJJaHHOM
(hU3HUECKOI MOJICNBIO ¢ UCTIOJF30BAHNEM OCHOBHBIX 3aKOHOB M (hOpMyIT
MOJIEKYJISIPHON (PU3UKH U TEPMOJAUHAMUKH.

Pemrenne kauecTBEHHBIX 3a/1a4, TPEOYIOITUX MPUMEHEHHS 3HAHUM 110
MOJIEKYJISIpPHOM (U3UKE U TEPMOJIUHAMUKE.

OO0ObsicHeHrEe yCTPONCTBA U MIPUHIUIIA JCHCTBUS XOJOAMIIBHHKA,
KOHJIUIIMOHEPA, TU3EIbHOT0 U KapOIOPaTOPHOTO JABUTaTelIeH, MapoBOr
TypOUHBI.

OObscHeHrEe ONyYeHUS] CBEPXHU3KHUX TeMIIepaTyp, YTHIH3AINH
«TCIJIOBBIX» OTXOJOB C HCIIOJIBh30BaHUEM TEILIOBOI'O HACOCA,
YTUIU3alUU OMOOPTaHMYECKOTO TOTUIMBA JIJIS BBIPAOOTKU «TEIJIOBON» U
3JIEKTPOIHEPTUH.

BrinmonHenue y4eOHBIX 3aJJaHUI HAa aHAIM3 TETJIOBBIX MPOIIECCOB
(sIBNIEHUI) C UCTIONIB30BaHMEM OCHOBHBIX nosiockeHnid MKT u 3akoHOB
MOJIEKYJISIPHON (PU3UKH U TEPMOAMHAMUKU: TIEPBBII 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX MPOIECCAX.
Ucnons3oBanue [T-TexHonoruii npu padore ¢ TOMOTHUTEIbHBIMH
HWCTOYHUKAMU UH(POPMAIIUHU 110 TEME, UX KPUTUUYECKUM aHAIIU3 U OIleHKa
JIOCTOBEPHOCTH.

AHanmu3 1 oIieHKa IOCIICACTBUM HCIIOIb30BaHUs TEIUIOBEIX JIBHUTATEIICH U
TEIUIOBOTO 3arpsA3HEHNUs OKPYKAIOUIEN CPEBI C MO3ULIMM IKOJIOTUYECKON
0€301acHOCTH; TIPEJICTABIICHNN O PallMOHATIFHOM TIPUPOIOIIOTH30BAHUN
(B mporiecce MOArOTOBKH COOOIICHUM, BBIMIOTHEHU TPYIITOBBIX
MIPOEKTOB)

3.3

ArperatHble
COCTOSIHUS BEILIECTBA.
@da30BbIE IEPEXOABI

14

Habuoienne cBOMCTB HACBIILIEHHBIX MapOB, MAJBIX Aedopmaruid,
IIPOBEJICHNE KOCBEHHBIX U3MEPEHUH YIEIBHOMN TEIJIOTHI TIABICHUS
1ba, a0COTIOTHON BIQXKHOCTH BO3/1yXa, KOdpduueHTa
[IOBEPXHOCTHOTO HATsLKEHUs, Moy FOHra.

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463635
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 GOPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHMS] U KUIIEHUS KUAKOCTEH, B TOM
YKCJIe KAIIEHUS IPU TOHWKEHHOM JIaBJICHUM, HAarPEBAHUS U IIABJICHUS
KPUCTAJJINYECKOIO BEIECTBA, KAIWUISIPHBIX SIBJICHUM, CMaulBaHUs.
[IpoBenieHuE ONBITOB C MBUILHBIMHU IIJIEHKAMHU.

HccnenoBanue Moaenu HEHbIOTOHOBCKOM KMJIKOCTH.

Pemenne pac4€THbIX 337124 € ABHO 33JaHHOW M HESIBHO 3aJaHHOU
(bu3n4ecKoil MO/IENbIO C UCIIOIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMYJI
MOJIEKYJISIPHOHM (PU3UKH U TEPMOJUHAMUKH.

PerieHne kaueCTBEHHBIX 33/1a4, TPEOYIOUINX NPUMEHEHUs 3HAaHUH 110
MOJIEKYJISIPHOH (pr3HKe U TEPMOJMHAMUKE.

OOBsicHEHHE OCHOBHBIX MPUHIIMIIOB CTPOSHUS KUIKUX KPUCTAIUIOB,
MIOJIy4YEHUSI COBPEMEHHBIX MATEPUAJIOB.

OmnpeneneHue ycinoBuil IPUMEHUMOCTH Mozeel pu3nueckux Ten u
MIPOLIECCOB (SIBJIEHUI ): MOJeIeH Ta3a, KUAKOCTU U TBEPIOTO
(KpUCTAJUTMYECKOr0) TeNa, UIeaIbHOTO ra3a.

BrinonHenue yueOHBIX 3aJJaHUI Ha aHAJINU3 TETJIOBBIX MPOLIECCOB
(sIBJIEHUIA) C UCTIONB30BAaHUEM OCHOBHBIX MonoxkeHnid MKT 1 3akoHOB
MOJIEKYJISIPHOM (PM3UKH U TEPMOJAMHAMUKH: CBSI3b JABJICHUS UIEATbHOTO
ra3a ¢ KOHLIEHTpalMel MOJIEKYJ U €ro TEMIIEpaTypoil, ypaBHEHHE
MeneneeBa—KnaneipoHa, epBblil 3aKOH TEPMOJIUHAMUKH.

Pa6ota B rpymnmnax rnpu o0Cy>A€HUU BOIIPOCOB MEXKIIPEIMETHOTO
xapakrtepa (Harpumep, o Teme «TemnooOMeH B )KUBON PUPOJIE»)

|Pa311

e 4. DJIeKTPOAMHAMHUKA

4.1

DNeKTpUYECcKoe 1oJie

24

HpOBCIIeHI/Ie KOCBCHHBIX I/I3MepeHPII>'I H OIIBITOB 110 IIPOBCPKE
Hpe)IHO)KeHHOI)’I THUIIOTE3bI IIPU U3YUCHUN BSaI/IMO,I[eI\/IICTBI/ISI 3apAKCHHBIX
TCII, 3apAa KOHACHCATOPa, OCICAOBATCIBHOI'O COCANHCHUS
KOHACHCATOPOB.

O01ako 3HaHU
https://school.oblakoz.ru/m
aterials/463635
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No HaunmenoBanue KonnuaecTBo yacos
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IIPOrpaMMBI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI

paboTHI | pabOTHI

Omnpenenenne abCOMIOTHBIX U OTHOCUTEIBHBIX MTOTPEIIHOCTEH
M3MEpeHUl (PU3NIECKUX BEITHYUMH.

O1ieHKa rpaHuil MOTrPEITHOCTEN.

HaGmronenue npeBpalieHus SJHEpruu 3apsKEHHOT0 KOHJEHCATOpa B
SHEPTHI0 U3JIyYEHHUs CBETOINOA, UCCIIEJOBAaHUE pa3psiaa KOHAeHcaTopa
yepes pe3ucTop.

N3yueHne 3aBUCUMOCTH 3JIEKTPOEMKOCTH INIOCKOI'O KOHJIEHCATOPa OT
IUTONIAH TIJIACTHUH, PACCTOSHUSA MEKY HUMH U TUJICKTPUYECKOM
MIPOHUIIAEMOCTH.

W3yueHne KapTUH JTUHUN HAIPSHKEHHOCTH 2JIEKTPUYECKOTO T10JIA
TOUEYHOT'O 3apsija, PABHOMEPHO 3apsKEHHOU chepbl, pABHOMEPHO
3apsHKEHHOTO 10 00BEMY I11apa, pAaBHOMEPHO 3apsHKEHHON OECKOHEYHOM
MJIOCKOCTH M 3KBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOW M HESIBHO 3aJJaHHOM
(bu3MUECKOil MOJIENBIO ¢ UCTIOIBF30BAHNEM OCHOBHBIX 3aKOHOB U (hOpMyI
BJIEKTPOCTATHKH.

Pemenne kauecTBEHHBIX 337124, TPEOYIOMNX MPUMEHEHUS 3HAHUH 110
BJIEKTPOCTATHKE.

OObscHEeHre yCTPONCTBA U MPUHIIUTIA IEHCTBHUS IIEKTPOCKOIIA,
AJIEKTPOMETPA, KOHJIEHCATOPOB, TeHepaTropa Bau ae ['paada.
OO0mbscHeHne paboThHI NEKTPOCTATUUECKON 3aIUTHI, 3a3EMIICHHUS
AIEKTPOTPUOOPOB.

Omnpenenenue ycnoBUil MPUMEHUMOCTH MOJIeTe PU3NIECKUX TE:
TOYEYHBIN 3apsJl, OAHOPOIHOE ANEKTPUUECKOE TOJIE.

BrimonHenue y4eOHbIX 3aJaHUI Ha aHAIH3 DJIEKTPHUUECKUX MPOIIECCOB
(sBIEHUIT) C UCTIOIB30BAaHUEM OCHOBHBIX TIOJIOKCHHH M 3aKOHOB
AJIEKTPOJAMHAMUKU: 3aKOH COXPAHEHUS DJIEKTPUUECKOI0 3apsaaa, 3aKOH
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
MIPOTPaMMBbI bIe KHe 00yYaroImuXxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI

KynoHna, noTeHIMaabHOCTh 3JIEKTPOCTATUHYECKOTO MOJIS, PUHITUIT
CYNEPNO3ULIUU IIEKTPUUECKUX TTOJIEM.
Hcnons3zoBanue [T-TexHOMOTHI ITPU pabOTE C TOMOJIHUTEIbHBIMU
HMCTOYHUKAMH WH(OPMAIIUH TI0 TEME, UX KPUTHYSCKUIN aHAIIN3 U OIICHKA
JIOCTOBEPHOCTH

4.2 ||[TocTossHHBII 24 1 [IpoBenenue NpsMbIX U3MEPEHHUI CUITBI TOKA M HAIIPSHKEHUS, KOCBEHHBIX ||O0aKo 3HaHU

3JIEKTPUYECKHUIN TOK

U3MepeHul yaenpHoro conporusienus, 9/1C u BHyTpeHHero
CONPOTHUBIICHUS UCTOYHUKA TOKA, TPOBEICHHUE UCCIEOBAaHUN
3aBUCHMOCTEH (PM3NICCKUX BEITUYHUH U OIBITOB IO MPOBEPKE
MPEAJIOKEHHOM TMIIOTE3bI IPU U3YUYEHUHU LIETIEH MOCTOSIHHOTO TOKA.
Omnpenenenne aOCOMIOTHBIX M OTHOCUTEBHBIX MTOTPEITHOCTEH
M3MepeHuil PU3NYeCKUX BEITHUH.

OrieHka rpaHull TOTPEITHOCTEH.

N3ydyeHne KOpOTKOro 3aMbIKaHMS TaIbBAHUYECKOTO DJIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJaHHOW U HESIBHO 3aJJaHHOMU
(hU3UIECKOI MOJIETTBIO C UCTIOIB30BAHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT
IIOCTOSIHHOTO TOKA.

Pemrenne kauecTBEHHBIX 3aj1a4, TPEOYIONINX MPUMEHEHUS 3HAHUN U
3aKOHOB IIOCTOSIHHOT'O TOKa.

OObscHeHre ycTpONCTBA U MIPUHIUIIA IEUCTBUS aMIIEpMETpa,
BOJIETMETPA, PEOCTATA, CUETUUKA IIIEKTPUUECKON IHEPTUU.
BrimonHenue yueOHBIX 3a/laHU HAa aHATIN3 YJIEKTPUIECKUX TTPOIIECCOB
(sIBJIEHMUIA) C MCTIONH30BAHUEM OCHOBHBIX MOJIOKEHUH U 3aKOHOB
AIEKTPOIMHAMHUKH: 3aKOHBI OMa JIJIsl yJacTKa e U 7151 3aMKHYTOU
AJIEKTPUYECKOM LIenH, 3aKkoH J[xoyis—JIenua.

Pabota B rpynmax mpu 06CyXI€HUH BOIIPOCOB MEKITPEIMETHOTO
xapakrtepa (Harpumep, o Teme «IJIEKTPHUECKUE SIBICHUS B IPUPOJIE»)

https://school.oblakoz.ru/m
aterials/463635
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HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos
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KonTtp-
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paboThI
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Metopl 1 GOPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

4.3

Toku B pa3nuuHBIX
cpenax

1

[IpoBeneHne KOCBEHHBIX U3MEPEHUI U UCCIIEI0BAHUM 3aBUCUMOCTEN
MeXIy GU3NYECKUMU BEIMUYNHAMU MPU U3YUECHUU TPOIIECCOB
MIPOTEKAHUS JIEKTPUUYECKOTO TOKA B METaJLIaX, MIEKTPOIUTAX U
MOJIYIIPOBOIHUKAX.

Omnpenenenne abCOMIOTHBIX M OTHOCUTENBHBIX MOTPEIIHOCTEH
M3MEpEHUHN (PU3NICCKUX BEITHYMH.

O1ieHKa rpaHuil MOTrPEITHOCTEN.

HaGmronenue anextponusa, u3ydeHue u 00bICHEHHE MPOBOANMOCTH
3JEKTPOJIUTOB, FIKCIIEPUMEHTAIBHOE U3YUEHHUE 3aKOHOB AJIEKTPOJIU3a
®dapages.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOAA.

CpaBHeHUE MPOBOIMMOCTH METAIIJIOB U MOJIYIPOBOJIHUKOB.
N3yueHune uckpoBoro paspsijaa u IpoOBOJUMOCTH BO3IyXa.

Pemenne pacu€THBIX 3a7a4 € ABHO 33JaHHOW M HESIBHO 3aJaHHOU
¢bu3nvecKoil MO/IENbIO C UCTIOIb30BAHUEM 3aKOHOMEPHOCTEN
MMOCTOSIHHOTO TOKa B PAa3JIMUHBIX Cpefax.

Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIUX PUMEHEHHS
3aKOHOMEPHOCTEH MOCTOSHHOTO TOKA B Pa3IMUYHbIX Cpeax.
OObscHeHre yCTPONCTBA U MPUHIIUIIA IEUCTBUS ra30pa3psAaHBIX JIaMIl,
AJEKTPOHHO-TY4€BON TPYOKH, MOTYIPOBOAHUKOBBIX MPUOOPOB: 1H0/A,
TpaH3UCTOpa, POTOIMOIa, CBETOANOA.

OObscHEHrEe CYyTH IPOLECCOB: FAJIbBAHUKH, padMHUPOBAHUS MEH,
BBITIJIABKY AJTFOMUHUS, DJIEKTPOHHON MUKPOCKOITUN

O0J1aKo 3HaHUN
https://school.oblakoz.ru/m
aterials/463635

|(I)n3

HYECKHIl MPaAaKTHKYM

duznueckuii
MPaKTUKYM

16

[TIpoBeneHne KOCBEHHBIX U3MEPEHUI, UCCIIEIOBAHUIN 3aBUCUMOCTEN
(U3MUECKUX BEIIUYHH, TPOBEPKA MPETOKEHHBIX TUIIOTE3

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463635

O0001menne
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[TPOI'PAMME

No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
[IPOTrpaMMBbI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
|0606maloume YPOKM IO pa3jenam |
O6o0mmaromuye ypoku 4
1o 4 pasnenam
oreymrawm | 2 ||| H |
| |[Tectnposanne L4 ]| 4 | | | |
OBILIEE KOJIMYECTBO 170 12
JACOB I10
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11 KJIACC
Ne HaumenoBanue KomnunuectBo yacos
n/n Pa3zAeiioB U TEM Bcero|| Koutp- || ITpakr- Mertob1 ¥ pOPMBI OpPraHU3aIHH 00YUCHHUS. DneKTpoHHBIC (ITUPPOBLIC)
IMporpaMmbl bIE Kue XapakTepucTUKa AeATEIbHOCTH 06yqa}0m1/1xc51 o6pagoBaTe JIbHBIE PECYPCHI
paboTHI | pabOTHI
|Pasnen 1. DnekTpoauHaMuKa

1.1

MarnuTtHoe 1oJe

14

[IpoBeneHne KOCBEHHBIX U3MEPEHUN CUIIBI AMIIepa, MPOBEICHUE
WCCIICTIOBAHMS 3aBUCUMOCTEH MEXTY PU3NICCKUMU BEIIMYUHAMH H
OMBITOB 110 MPOBEPKE MPEIOKEHHON TUIIOTE3bl TPU U3YYECHHUH JIEHCTBUS
MMOCTOSSHHOTO MAarHWTa Ha paMKy ¢ TOKOM, B3aUMOJICHCTBHS TPOBOJHUKA
C MarHUTHBIM I1OJIEM.

Omnpenenenne aOCOMIOTHBIX M OTHOCUTEBHBIX MTOTPEITHOCTEH
M3MEPEHUH (PU3HYECKUX BEIMYHH.

OneHka rpaHull NOrPEUIHOCTEN.

HccnenoBanue MarHMTHOT'O HOJIS OCTOSTHHBIX MarHUTOB, CBOMCTB
(heppOoMarHeTUKoB.

Ornpenenenue ycioBHi NPUMEHUMOCTHA MOJEIH OAHOPOAHOTO
MarsuTHOTO MOJIS.

Ornpezenenye HarpaBIeHUs UHIYKIUA MarHUTHOTO TI0JIs1 POBO/IHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna.

N3yueHne kapTUHBI TMHUN UHAYKIIMA MarHUTHOTO TOJISl TOJIOCOBOTO U
MOAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB, ITTMHHOTO TIPSIMOTO
MIPOBOJIHHUKA, 3aMKHYTOT'O KOJIbLIEBOTO MPOBOJAHMKA, KATYIIKH C TOKOM.
OO0bsicHeHre B3aUMO/ICUCTBHS ABYX MTPOBOJIHUKOB C TOKOM, JCHCTBUSA
cuibl JlopeHiia Ha MOHBI AIEKTPOJIUTA.

HaGmronenve qBMKEHUS MyvKa JIEKTPOHOB B MATHUTHOM TIOJIE.
W3ydenne nmpuHIMIA JEHCTBHS SJIEKTPOU3ZMEPUTENBHOTO Tprdopa
MAarHUTOSJIEKTPUYECKOU CHCTEMBI.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOW U HESIBHO 3aJaHHOMU
(bu3nUecKoil MOJIENBIO ¢ UCIIOJIB30BAHNEM OCHOBHBIX 3aKOHOB U (hopMyIt
1mo TeMe «MarauTHOE OISy,

O0J1aKo 3HaHUN
https://school.oblakoz.ru/m
aterials/463636
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Ne HaumenoBanue KonnuecTBo wacos
I/ pa3zieyioB U TEM Bcerol| Koup- || TIpakt- MerTopl 1 GOPMBI OpPraHU3aIuKl O0YUCHHUS. DnekTpoHHbIC (IU(PPOBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl

paboTsl || paboTHI

Penrenne kaueCTBEHHBIX 3a/1a4, TPEOYIONIMX MPUMEHEHUS 3HAHUN 10
Teme «MarauTHoe nosie».

OObscHEeHrE yCTPONCTBA U MIPUHIMIIA IEUCTBUS AJIEKTPOMArHUTOB,
TeCTepaMyJIbTUMETPA, JIEKTpOoABUraTess SIkoou, yckoputenei
3JIEMEHTAPHBIX YACTHII.

OOBsicHEHHE IPUMEHEHHUS TOCTOSHHBIX MarHUTOB

1.2 | DnexTpoMarHuTHas 13 [IpoBesieHKE UCCIICIOBAHMUS 3aBUCUMOCTEH (DU3MYESCKUX BEJTMYUH U O6uako 3HaHUIA
WHTYKIAS OIIBITOB MO TIPOBEPKE MPEITI0KESHHOMN TUIOTE3bI Ipu u3y4eHun seienus |https://school.oblakoz.ru/m
AIIEKTPOMATHUTHOM HHIYKIIUH. aterials/463636

Onpenenenne HHAYKIMA BUXPEBOIO MarHUTHOT'O MOJIS.

Onpenenenue aOCOMOTHBIX U OTHOCUTEINIBHBIX MTOTPELTHOCTEH
M3MepeHull PU3NYECKUX BEIUUHH.

Onenka rpaHul NOrpenIHOCTEN.

DKcrnepuMeHTalIbHOE U3yUyeHHe npaBuia Jlenuna.

HccnenoBanue siBIeHNs CaMOMHYKIUH, 3aBucuMoctu D/[C
CaMOUHIYKIIMHU OT CKOPOCTHU M3MEHEHHUS CUJIbI TOKA B LIETIH.

W3yuenue najeHuss MarHuTa B allOMUHUEBOH (MeAHOIT) TpyOe.

COopka Mo/ieTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJaHHOW U HESIBHO 3aJJaHHOMU
(hU3UIECKOI MOJIETTBIO C UCTIOIB30BAHMEM OCHOBHBIX 3aKOHOB U (hOPMYJT
10 TeMe «JIEKTPOMAarHUTHas: MHAYKLUS».

Pemenne kauecTBEHHBIX 3aja4, TPEOYIOIIUX IPUMEHEHHS 3HAHUH 110
TeMe «DJIEKTPOMarHUTHASI UHYKIUS.

OOBbsicHeHNE OCHOBHBIX MPUHIUIIOB IEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKUX IPOLIECCOB, TAKUX KaK: NHAYKIIMOHHAS I1€Yb,
COJICHOWU/I, 3aIlIMTa OT JIEKTPU3ALIUU TEJ MPH JIBUKEHUH B MATHUTHOM
10J1e 3eMJIH.
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MIPEIJI0KEHHOM TMIOTE3bl IPU U3yYEHUH KOJICOaHHUI HUTSHOTO U
MPY>KUHHOTO MAasITHUKOB, BEIHY>KJICHHBIX U 3aTYXaIOIUX MEXaHUYECKUX
KoJIe0aHuii.

Omnpenenenne aOCOMIOTHBIX M OTHOCUTEBHBIX MTOTPEITHOCTEH
M3MEPEHUHN (PU3HYECKUX BEIMYHH.

Or1eHKa rpaHull TOTPEITHOCTEH.

Habnroienne He3aBUCHMOCTH TIEPHOJia MaJbIX KOJIeOaHHH rpy3a HA HUTH
OT aMIUTUTY/BI.

DKcnepuMeHTalbHask IPOBEpKa 3aKOHA COXPAHEHHUS SHEPTUH NPU
KoJIe0aHusX rpy3a Ha MpYKUHE.

Habmonenue pe3onanca.

Ornpezenenne yciIoBHi MPUMEHUMOCTH MOJIETH MaTEMaTHIeCKOTO
MasTHHKA U UACATBHOTO MPYKUHHOTO MAasITHUKA.

Pemenue pacy€THbIX 3a/1a4 C IBHO 33JJaHHOW U HESIBHO 3aJJaHHOM
(bu3MUECKOi MOJIENBIO ¢ UCTIOBF30BAHNEM OCHOBHBIX 3aKOHOB U (hOopMyI
o TeMe «MexaHHu4eCcKHe KOJIeOaHus .

Pemenne kauecTBEHHBIX 33724, TPEOYIOMIUX MPUMEHEHHS 3HAHUH 110
TeMe «MexaHnJecKue KOJIeOaHus .

OObsicHeHHEe yCTPONCTBA U MPUHIIUIIA ICWCTBUS METPOHOMA, YacOB,
Kauesel, My3bIKaJIbHbIX HHCTPYMEHTOB, ceiicmorpada.

Ne Haumenosanue KonnuecTBo yacos
n/m pa3feiioB U TEM Bcerol| Koup- || TIpakt- Mertob! 1 hOpMBI OpraHU3alUuK 00yICHUS. OnexkTpoHHble (IU(POBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI
Pabora B rpynmax npu 00CyXI€HUU BOIPOCOB MEXKIIPEIMETHOTO
XapakTepa (Hampumep, 1o TeMe «JIEKTPOMATrHUTHBIE IBJICHUS B
MIPUPOE»)
|Pa3z1en 2. KosieOanusi M BOJIHBI
2.1 | Mexanuueckue 10 [IpoBeeHue KOCBEHHBIX U3MEPEHUH, UCCIIE0BAHUS 3aBUCUMOCTEH O6naxo 3HaHU
KoJIe0aHus MEXTy (PU3NYECKIMHU BETMYMHAMH H OTIBITOB IO IPOBEPKE https://school.oblakoz.ru/m

aterials/463636
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Ne HaumenoBanue KomnuecTBo yacos
n/m pa3feiioB U TEM Bcerol| Koup- || TIpakt- Mertob! 1 hOpMBI OpraHU3alUuK 00yICHUS. OnexkTpoHHble (IU(POBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI
Wcnonp3oBanue IT-TexHonoruii npu padore ¢ 10NOIHUTEIbHBIMU
MCTOYHHKAMHU HH(OPMALIUH 110 TEME, UX KPUTHUECKHI aHAIN3 U OIICHKA
JOCTOBEPHOCTH
2.2 || D7eKTpOMarHuTHBIC 15 [IpoBeieHNE KOCBEHHBIX U3MEPEHUI U UCCIIEI0BAaHUS 3aBUCHUMOCTEN Oo6nako 3HaHUI
KOJIeOaHHusI (bHU3MYECKUX BEJMYKMH IPH U3YUCHUH JIEKTPOMAarHUTHBIX Kosiebanuii u  ||https://school.oblakoz.ru/m

LIeTel TEPEMEHHOT0 TOKA.

Omnpenenenre abCOMIOTHBIX U OTHOCUTENBHBIX MTOTPEIIHOCTEH
M3MEpEHUH (PU3NICCKUX BEITHYMH.

O1ieHKa rpaHuil MOTrPEITHOCTEH.

W3ydenne ycTpoiCTBa U MPUHIUIIA JEHCTBUS TpaHchopmaTopa.
Habumoienne 31eKTpoMarHuTHOTO pPe30HaHca.

N3yuenune ociuiuiorpaMm 3JI€KTPOMArHUTHBIX KOJICOaHMi.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJaHHOW U HESIBHO 3aJaHHOMU
(hU3UIECKOI MOJIETTBIO C UCTIOIB30BAHMEM OCHOBHBIX 3aKOHOB U (hOPMYJT
1o TeMe «DJIEKTPOMArHUTHBIE KOJIeOaHUsD».

Pemrenue kauecTBEHHBIX 3aj1a4, TPEOYIOIINX MPUMEHEHHS 3HAHUMN T10
TeMe «NEeKTPOMarHUTHBIE KOJICOaHM.

CpaBHEHNE MEXAaHHUYECKUX U SJICKTPOMArHUTHBIX KOJICOAHUM.
OObscHeHHe yCTPONCTBA U MPUHIIMIIA AEHCTBUS SIEKTPUUECKOTO 3BOHKA,
reHeparopa NEPEMEHHOr0 TOKa, JUHUM 3JIEKTponepeaay.

Omnpezenenne yciuoBHil NPUMEHUMOCTH MOJEIH HI€aTbHOTO
KoJ1e0aTeIbHOro KOHTYpa.

AHanu3 1 OlleHKa MOCIEICTBUN NCIOL30BaHUS PA3IMYHBIX CIIOCOO0B
MPOU3BOJCTBA AJIEKTPOIHEPTUHU C MO3ULIHUNA IKOJTOTHUUECKON
0€30MacHOCTH; MPEACTABICHUH O pallMOHATIEHOM MPUPOIOIIOIE30BAHUN
(B mpo1iecce MOArOTOBKU COOOIIEHNH, BBIMTOJTHEHUN TPYMIOBBIX
MIPOEKTOB)

aterials/463636
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Ne HaumenoBanue KomnuecTBo yacos
n/m pa3feiioB U TEM Bcerol| Koup- || TIpakt- Mertob! 1 hOpMBI OpraHU3alUuK 00yICHUS. OnexkTpoHHble (IU(POBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI
2.3 | MexaHuueckue u 10 Habmronenne o6pazoBaHus U pacpOCTPAHEHUS MTOTIEPEUHBIX U Oo6naxo 3HaHU
AJIEKTPOMArHUTHBIE [IPOIOJIBHBIX BOJIH, OTPAKCHHS U IPEIOMIICHHS, HHTEPHEPEHIMH U https://school.oblakoz.ru/m
BOJIHBI audpakiuu MeXaHUYECKUX BOJIH, aKyCTHUECKOTO PE30HAHCA, CBSA3U aterials/463636

TPOMKOCTH 3BYKa U BHICOTHI TOHA C AMILTUTYJON U 4aCTOTON KOJeOaHHil.
H3ydeHue CBOMCTB yJIbTpa3ByKa U €r0 NIPUMEHEHUS.

HccnenoBanue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpeJIOMIICHHUE, TTOIsIpU3anus, T paKkus, HHTep(epeHns.
Ob6napy>xeHnue HHPPAKPACHOTO U YIbTPAPUOIECTOBOTO U3TYyUECHHI.
CpaBHEHHE MEXaHHYECKHUX U JIEKTPOMArHUTHBIX BOJIH.

OrnpezeneHue ycioBUil NPUMEHUMOCTH MOJEIN TapMOHUYECKOM BOJIHBI.
Pemrenne kauecTBEHHBIX 33J1a4, TPEOYIOIIMX MPUMEHEHHS 3HAHUMN 110
TeMe «MeXaHN4eCKUe U 3JIEKTPOMAarHUTHBIE BOJIHBI.

N3yuenne nmapameTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3BYKOBBIX BOJH B 3aMKHYTOM
MPOCTPAHCTBE.

OObsicHeHHEe yCTPOWCTBA U MIPUHIIUIIA IEWCTBUS MYy3bIKAIbHBIX
WHCTPYMEHTOB, paiapa, paauoNpUEMHUKA, TEJIEBU30Pa, AaHTCHHBI,
tenedona, CBU-meyn.

OO0bsicHeHrE yIbTPA3BYKOBOM TMATHOCTUKU B TEXHUKE U MEIUIIMHE.
Wcnons3oBanue [T-TexHonoruii npu padore ¢ T0MOTHUTETbHBIMH
HWCTOYHUKAMU UH(POPMAIIUU 110 TEME, MX KPUTUUYECKUM aHAIIN3 U OIlEHKa
JIOCTOBEPHOCTH.

AHanu3 1 Oll€HKa MOCIEACTBUI IIYMOBOT'O U JIEKTPOMArHUTHOTO
3arpsI3HEHUST OKPYKAIOIIEH Cpeibl ¢ TO3UIIUNA SKOJIOTHYECKOU
0€30MacHOCTH; MPEACTABICHUH O pallMOHATIEHOM MPUPOIOIIOIE30BAHUN
(B poriecce MOATOTOBKH COOOIIEHUM, BHITTOJTHEHHH TPYIIITOBBIX
MIPOEKTOB)
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Ne Haunmenopanme KomnnuectBo yacos
n/m pa3feiioB U TEM Bcerol| Koup- || TIpakt- Mertob! 1 hOpMBI OpraHU3alUuK 00yICHUS. OnexkTpoHHble (IU(POBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI
2.4 ||Onruka 25 HaGuroieHne onTu4YecKux sBIICHUH, MPOBEICHNE KOCBEHHBIX H3MEpEHUH,||O01ako 3HaHUH

WCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH U OIBITOB IO
MPOBEPKE MPEIOKEHHON TMIOTE3bI IPU U3YUYEHUH SIBIICHUI
MPEJIOMJICHUS CBETA HA FPAHUIIE pa3zelia IBYX Cpel, MPEIOMIICHUs CBETa
B COOMPAIOIICH U paccenBarolIeH JIMH3aX, BOJIHOBBIX CBOWCTB CBETA.
Haburoienne noaHoro BHYTPEHHETr0 OTPaXKeHUS, U3YUYEHHUE MOJICIH
CBETOBOJIA.

[Tonydenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3€pKalia U JINH3bI, B
CHUCTEME U3 JIBYX JIUH3.

KoHcTpyrnpoBaHue TeIeCKONMMYECKUX CUCTEM.

N3ydeHue nonsipuzanuu cBeTa, OTPaKEHHOTO OT TOBEPXHOCTH
TUDIIEKTPUKA, H3ydyeHUEe HHTePHEPEHIIUU JTa3ePHOTO U3ITYUSHHSI Ha ABYX
LIEJSIX.

[Tonyuyenue cnekTpa U3JIydeHHs] CBETOANO1a ITPU IIOMOIIN
TUGPAKIUOHHOMN PeIETKHU.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJaHHOW U HESIBHO 3aJaHHOU
(hU3UIECKOI MOJIETTBIO C UCTIOIB30BAHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT
1o Teme «ONTUKay.

Pemrenue kauecTBEHHBIX 3aJ1a4, TPEOYIOIINX MPUMEHEHHS 3HAHUMN T10
TeMe «OnTukay.

[Toctpoenue u pacy€r n3o00pakeHul, CO3JaBaEMbIX IUIOCKUM 3€pKajoM,
TOHKOMW JINH30M.

Ornpezenenne yciaoBU NPUMEHUMOCTH MOJIEIHN TOHKOW JIMH3bI; TPAHHUII
MMPUMEHUMOCTH T€OMETPUIECKOMN ONTHUKH.

OOBbsicHeHrEe 0COOCHHOCTEH MPOTEKAHMS ONTHYECKUX SBIICHHIA:
nHTepdepeHtnu, udpakiuu, TUCIEPCHH, ITOTHOTO BHYTPEHHETO
OTpaKEHUSI.

https://school.oblakoz.ru/m
aterials/463636
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIC (IU(PPOBLIE)
o0pazoBaTeNIbHBIE PECYPChI

OOBsicHeHHE YCTPOMCTBA M IPUHLIUIIA JICHCTBUS OYKOB, JYIIBI,
nepuckona, ¢poroamniapara, MUKpOCKOIIa, IPOEKIIMOHHOI'O arniapara,
TU(PPAKIUOHHOMN peIéTKY, BOJTOKOHHONW ONTHUKH.

OOBsicHEHHE IPOCBETICHUS ONTUKU.

Pabota B rpymnmax npu 00CyXI€HUU BOIIPOCOB MEKIIPEIMETHOTO
xapakTepa (Hanpumep, o TeMe «CBETOBBIE SIBICHUS B IIPUPOJIE»)

Paszngen 3. OcHOBBI cienHAJIBHOM

TeOpPHUHU OTHOCUTENbHOCTH (naJsiee - CTO)

3.1

OCHOBBHI cieIIaIbHON
TEOPUH
OTHOCUTEIBLHOCTH

5

[IpoBeneHne KOCBEHHBIX U3MEPEHUI UMITYJIbCA U SHEPTUU
PENATUBUCTCKHUX YacTHIl (110 GpoTorpadusiM TPEKOB 3apsSHKEHHBIX YACTHIL
B MarHUTHOM I10JI€).

AHanu3 u onucanue GU3NIECKUX SIBICHUN C UCIIOIb30BaHHEM
[IOCTYJIATOB CIELUATIbHON TEOPUU OTHOCUTEILHOCTH.

OObscHEeHrEe IPUHLIMIIA IEUCTBUS CITYTHUKOBBIX TPUEMHHKOB,
YCKOPUTEIIEH 3apsKEHHBIX YaCTHUIL

O0J1aKo 3HaHUN
https://school.oblakoz.ru/m
aterials/463636

Pa3nen 4. KBantoBas pusuka

4.1

KopnyckynsipHo-
BOJIHOBOM JlyaJIu3M

15

[IpoBeneHne KOCBEHHBIX U3MEPEHUI, UCCIICIOBAHUS 3aBUCUMOCTEN
MeXay GU3NYECKUMU BETMUYNHAMU MPU U3YUEHUU SBICHHUS
dboTorddekra.

Omnpenenenre abCOMIOTHBIX M OTHOCUTENBHBIX MOTPEIIHOCTEH
M3MEPEHUH (PU3NUECKUX BEIUYHH.

OrueHka rpaHull NOTPEITHOCTEMN.

Pemenue pacy€THbIX 3a/1a4 C IBHO 33JJaHHOM U HESIBHO 3aJJaHHOM
(bu3MUECKOi MOJIENBIO ¢ UCTIOBF30BAHNEM OCHOBHBIX 3aKOHOB U (hOopMyI
o TeMe «KBaHTOBBIE ABJICHUS.

Pemenne kauecTBEHHBIX 3a71a4, TPEOYIOMIUX MPUMEHEHHS 3HAHUH 110
TeMe «KBaHTOBBIE SIBIICHUS.

Ornpezenenne ycioBHi NPUMEHUMOCTH KBAaHTOBOM MOJIENU CBETA.

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463636
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIC (IU(PPOBLIE)
o0pazoBaTeNIbHBIE PECYPChI

AHanm3 KBaHTOBBIX IIPOIIECCOB C UCIIOIB30BAHUEM YPABHEHHUS
DitHmTeHa 11 GoTodPdekxTa, MpUHITUIA COOTHOIICHU I
HeonpenenéaHocTH [ eizendepra.

OOBbsicHEeHNE NPUHIIMIIA ASHCTBHS CIIEKTPOMETPa, (POTOIEMEHTA,
(doromaTurka, TYHHEITbHOTO MHUKPOCKOIIA, COJIHEYHOM Oarapen,
CBETOAMO/IA.

Wcnons3oBanue [T-TexHonoruii npu padore ¢ 10NOTHUTEIbHBIMU
HMCTOYHUKAMU MH(MOPMALIUH 110 TEME, UX KPUTHUUYECKHUI aHAJIN3 U OLICHKa
JOCTOBEPHOCTH

4.2

duzuka aroma

Onpenenenye JJIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

HabntoneHue nuHeyaTbIX CIIEKTPOB.

HccenenoBanue crieKTpa pa3speKeHHOIO0 aTOMapHOTO BOAOPOJA U
U3MepeHue MocTossHHOM Pundepra.

N3ydenue yctpoiicTBa U JEMCTBUS CUETYMKA MOHU3UPYIOIIUX YACTHII.
Omnpenenenue ycnoBuil NpUMEHUMOCTH MozieH atoMa Pesepdopaa.
OObscHeHrEe IPUHLIMIIA AEWCTBUS CIIEKTPOCKOIIA, Jia3epa, KBAaHTOBOIO
KOMIIBIOTEpA.

AHanu3 KBaHTOBBIX MPOIIECCOB HA OCHOBE IEPBOTO U BTOPOIO
nocrynaros bopa

O061ako 3HaHUH
https://school.oblakoz.ru/m
aterials/463636

4.3

duznka aToMHOTO
SIApA U DJIEMEHTapPHBIX
YaCTHII

HpOBeI[eHI/Ie H3MepeHHI>i pPaanoOaKTUBHOI'O (I)OHa C UCITOJIb30BAHHNECM

JI03UMETpa U MCCIeI0BaHne TPEKOB YacTull (TI0 TOTOBBIM (oTorpadusim).

N3ydenue nmormnomieHus 6eTa-4acTUI] aIFOMIAHUEM.

Onpenenenre ycaoBH MIPUMEHUMOCTH MOJIEITN aTOMHOTO S/Ipa.
AHaNu3 1 ONKCaHUE AJIEPHBIX PEaKLUUi ¢ UCIIOIb30BAHUEM MTOHATUM
MaccoOBO€ YHCJIO U 3apsij s/ipa, SHEPTUs CBSA3U A1pa, 3aKOHOB
COXpaHEHUs 3apsi/ia, MACCOBOTO YKCIIa U SHEPTUHU B SIIEPHBIX PEAKIIUIX,
3aKOHA Pa/InOaKTUBHOTO pacmaja.

O01aKk0 3HaHU
https://school.oblakoz.ru/m
aterials/463636
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Ne HaumenoBanue KonnuecTBo wacos
I/ pa3zieyioB U TEM Bcerol| Koup- || TIpakt- MerTopl 1 GOPMBI OpPraHU3aIuKl O0YUCHHUS. DnekTpoHHbIC (IU(PPOBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI

OOBbsicHeHHEe PUHIIMIIA ASHCTBHS T03UMETpa, Kamepsl BuibcoHa,
SICPHOTO PEAKTOPa, TEPMOSAEPHOI0 peakTopa, aTOMHOW OGOMOBI,
MarHUTHO-PE30HAHCHOW TOMOTpaduu.

AHanus ¥ OLEHKa BIUSAHWS PaAMOAKTUBHOCTH Ha KUBBIE OPIraHU3MBL, a
TaK)Ke IMOCJIEACTBUI PA3BUTHS SIIEPHON SHEPTETUKH C ITO3ULIMN
9KOJIOTUYECKOM 0€30MacHOCTH; MPEICTABICHUH O PalliOHATIBHOM
MIPUPOJIOTIOJIL30BaHUU (B MpOIlecce MOATOTOBKUA COOOIIECHUH,
BBINOJIHEHUS TPYIIIOBBIX IPOEKTOB)

Pa3nen 5. DjieMeHTBHI ACTPOHOMHUM U ACTPOPU3MKH

5.1

DNeMEeHThI
aCTPOHOMUU U
acTpo(U3HUKH

12

Ha6monenue 3B€31HOr0 Heb6a HEBOOPYKEHHBIM TJ1a30M C
HCMOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JIJISL ONIPEACIEHUS
MOJIOKEHUS HEOECHBIX 00bEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBEpHOTO MOMYIIapHsl U SIPKUE 3BE3IBI.

Ha6monenue B Teneckon JIyHbl, MIaHeT, TYMaHHOCTEH M 3BE3THBIX
CKOILICHHI.

VYyactue B JUCKYCCUU O POJIU aCTPOHOMHUU B COBPEMEHHOM KapTHUHE
MHpPA, B IPAKTHYECKON AEATEIBHOCTH YEJIOBEKA U JTaJbHEUIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHH.

[ToaroroBka cooOieHU 0 METOIaX TMOJTYUCHHS HAYIHBIX
ACTPOHOMMUYECKUX 3HAHUM, OTKPBITUAX B COBPEMEHHON aCTPOHOMUHU.
[IpumeHeHre 0OCHOBOMOJIAraloIIMX aCTPOHOMUYECKHUX MMOHSITHH, 3aKOHOB
Y TEOpHH IS aHau3a U 00BSICHEHHSI (PU3NIECKHUX TPOIIECCOB,
MPOUCXOAANINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEXKTATAKTUYECKOMN
cpene, NBHKeHUS] HeOeCHBIX Tell, IBOJIONUY 3BE3/1 U BeenenHoi

O0J1aK0 3HaHUN
https://school.oblakoz.ru/m
aterials/463636

|Pa321e.11 6. O0o01malomee NOBTOPEHHE
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HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

n/a

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIC (IU(PPOBLIE)
o0pazoBaTeNIbHBIE PECYPChI

Cucremaruzanus u
000011IeHHE
MIPEIMETHOTO
COJICP)KaHUS U OIbITA
JIEATEIILHOCTH,
PHOOPETEHHOTO MPHU
M3YYCHHH Kypca
¢usuku 10-11
KJIaCCOB

15

BrimonHenue y4eOHbIX 3ajaHUi, TEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX NOHSTUN, GPU3NYECKUX BETMYHMH U 3aKOHOB Kypca ¢pusuku 10—
11 xnaccoB

O06i1ako 3HaHUH
https://school.oblakoz.ru/m
aterials/463636

Du3nYecKuil MPAKTUKYM

duznueckuii
MPaKTUKYM

16

[IpoBeneHnE KOCBEHHBIX U3MEPEHUI, UCCIICIOBAHUIN 3aBUCUMOCTEN
(bu3MYECKUX BEIUYHNH, TPOBEPKA MPETOKEHHBIX TUITIOTE3

O061ako 3HaHUH
https://school.oblakoz.ru/m
aterials/463636

O6o01manue ypoku no pasjaejiam

Ob6o0maromue ypoku
o 4 pasnenam

4

HKOHC}’J‘IBT&HI/II/I

L2 |

|

|

HTeCTI/IpOBaHI/IC

L4 |

4

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

170

12
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne ypoka

2]
E é E lg Tema ypoka IIpakTuyeckas paéora DopMa KOHTPOJIA
S| gz
< z S

O A
1 2 3 4 5

Pazjen 1. dusuka — HayKa 0 npupoje

1. ®dusnka — pyHAaMeHTalbHas HayKa O IPUPOJIe
2. Hayunblil MeTOJ MO3HAHUS U METObI MCCIeI0BaHUS (PU3NUYECKUX SIBICHUM
1) DKCIEPUMEHT U TEOpHsl B MIpoliecce Mo3HaHus nmpupoasl. Habmonenue u
HKCHEPUMEHT B (DU3UKE
3. CrniocoOrbl n3mepeHust GU3NYECKUX BETUYHH.
2) AOCOII0THAS M OTHOCUTENbHASI TOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX
BEJIMYMH
3) MonenupoBanue B pusuke. Posb u Mmecto pusuku B popMupoBaHUN
COBPEMEHHOM Hay4yHOM KapTUHBI MUPA, B IPAKTUYECKON AESITEIbHOCTH JTHOACH
4) Pezeps. O6o6matomiee nopropenue mno reme «dusnka -Hayka o IpUpoe»
Pa3nea 2. Mexanuka
Kunemaruka
4. Mexannueckoe nBrkeHue Tena. KoopauHaTel 1 cucreMa oTcuéTa.
MarepunanbHas Touka. Pannyc-BeKTop MaTepUaIbHOW TOYKH, €r0 IPOECKIUU Ha
OCH KOOpJMHAT.
5. Tpaexropus. [lepemenmenne. CkopocTs. MIX npoeknnu Ha 0CU KOOpAUHAT
6. PaBHOMepHOE npsiMoMHEHOE IBIKeHHe. | padruieckoe onrcanue

PaBHOMEPHOTO MPSAMOJUHENHOTO JIBHKEHUS

5)

CnoxxeHue nepeMeleHnil U CIoKeHne ckopocTeil. Pemenue 3anau
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HepaBHoMepHoe BHkeHHE. MTHOBEHHAs: CKOPOCTh. Y CKOPEHHE.
[IpsimosinHENHOE NBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

6)

HepaBHOMepHOC JBHXKCHUC. Pemenne 3aJa4

CBobosHOe naseHne. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH M YCKOPEHUS
MaTepUaIbHOM TOUKH OT BPEMEHU U UX TpaduKH.

7)

JIBm>keHHe Tenna, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

8)

JIP M3mepeHue yCKOpeHHUsl IPU MPSAMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKCHHUHU 10 HAKIIOHHOMN IUIOCKOCTH

N3mepenue yckopeHus
pU OPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOU
IUIOCKOCTHU

Kpuonunelinoe npuxkenue. [IBuKeHHUE 110 OKPYKHOCTH. YTII0Basi U JTMHEWHAS
ckopocts. [lepuoa u yacrora. Pazinuunbie BUIBI YCKOPEHUS IIPU ABUKEHUU 110
OKPYKHOCTH

10.

Kpuponunelinoe asmxenue. Perenue 3amad.

9)

JP I/ISY‘IGHI/IC MapaMeTpOB PABHOMEPHOTI'O ABUKCHUS TCJIA 11O OKPYKHOCTU

N3y4yenue napameTpos
PaBHOMEPHOTO JIBUKEHUS
TENA M0 OKPYKHOCTH

Tect

JAnnamuka

11.

IIepBbiit 3akoH Hprorona. MHepunanbusie cucteMsl orcuéra. [IpuHuun
OTHOCHTENBHOCTH ['anmunes. HemHepuyaibHble CHCTEMBI OTCYETA.

12.

Bropoii 3akon Hetotona. Macca. Cuina. PaBHoielicTByro1Ias CHIL.

13.

B3aumopencrteue ten. Tperuit 3akon HeroToHa

10)

[IpuHnmn cyneprno3unuu cwil. Pemenne 3a1ad Ha IPUMEHEHUE 3aKOHOB
Herorona

14.

3aKOH BCEMHPHOTO TATOTEHUA. DKBUBAICHTHOCTh TPABUTALIMOHHON 1
nHepTHOH Macchl. Cuiia TSHKECTH U YCKOPEHHE CBOOOTHOTO MaeHUS.

11)

JIBr>xeHre HeOEeCHBIX TeNl U MX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMUECKasi CKopocTb. 3akoHbl Kerutepa

15.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, npuxymierocs c
YCKOpEHUEM
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12) UccnenoBanue
3aBHCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIIAX
B IIPY)XHHE H PE3MHOBOM
JIP UccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B TIPY)KUHE U | 00pasiie, OT X
pe3nHOBOM 00pasiie, oT ux aedopMauu nedopManuu
16. Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHS CKOJIBKCHUS M CUJIa TPEHUS TTOKOSL.
Koaddunment tpenus.
13) HccnenoBanue qBMKEHUS
Opycka 1o HaKJIOHHOM
iockoctH. Mi3mMepenue
K02 unmenTa TpeHus mo
JIP UccnenoBanue qBUKEHUS OpyCcKa 10 HAKJIIOHHOH IJI0CKOCTU. M3MepeHue BEJINYMHE YTIIOBOTO
Kod(QpUIHEeHTa TPEHUS 110 BEJIMIUHE YTIIOBOTO K03 (priimeHTa 3aBUCUMOCTH k02 Punmenra
Frp(N) 3aBucuMocTd FTp(N)
17. JlaBnenue. T'mapocTatiyeckoe napienne. Cuna Apxumesna.
14) O6o0maronuii ypok 1o teme «/{unammka

CraTnka TBépaoro reaa

18.

AbcoumoTHO TBepioe Teno. [locTynaTensHoe M BpaliaTesibHOE ABHKEHUE
TBEPJIOrO Tela

19.

MOMEHTBI CUJIBI OTHOCUTEIBHO OCH BpaliCHU:. IIneyo cumnbl

15)

Pemenue 3agau

20.

CrnosxeHue cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxkecTu Tena.
YcnoBust paBHOBECHUSI TBEPAOIO Tesia. Buibl paBHOBECHS.

16)

JIP UccnenoBanue yciaoBUs paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh
BpalIeHUs

HccnenoBanue ycioBus
paBHOBECHS TBEP/IOTO
Tella, UMEIOIETO OCh
BpalieHus

Tect

17)

Pemrenue 3anau

3akoHbI COXpPaHCHUSA B MEXAHUKE

21.

‘ I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MATCPUAIILHBIX TOYCK.
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22.

Nmnynbe cuiibl 1 KI3BMEHEHHE UMITYJIbCa Teja. 3aKOH COXPAHEHUs UMITYJIbCa.
PeakTuBHOE NBUKEHHUE.

18)

MomeHT HMITYJIbCa MaTepHaﬂbHOﬁ TOYKH. HpeI[CTaBJ'ICHI/Ie 0 COXpaHCHNHU
MOMCHTA UMITYJIbCA.

19)

Pemenue 3agay.

23.

Pab6ora cunbl. MomtHocTs. ['paduueckoe nmpeacraBieHue paboThl CHIIBI.

24,

Oueprusi. Kunernueckas sneprusi. Teopema 00 U3MEHEHUN KUHETHYECKOM
SHEPIUH.

25.

[TorenunanwsHas sueprus. [loreHnnanpHas sHeprus ynpyro n1ehopMUpOBaHHON
npyxuHbl. [loTeHnnanbHas sHEprus Tena B 0THOPOJAHOM I'PaBUTAIMIOHHOM
T0JIE.

26.

3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

27.

VYupyrue u Heynpyrue cTolKHOBeHUs. Perenue 3anay.

20)

TexHnuyeckue ycTpoiicTBa U TEXHOJIOTMUYECKHE MTPOLIECCHI: IBUKEHHUE PAKET,
BOJIOMET, KOTIEP, IPYKUHHBIN MHUCTOJIET, THPOCKOI, (PUT'YpHOE KaTaHHE Ha
KOHBKaXx.

21)

JIP MccnenoBanue COXpaHEHU UMITYJIbCA IPU YIIPYTOM B3aHMOJEHCTBUN

Uccnenosanme
COXpaHEHHUs UMITYyJIbCa
IIpYU yIIPYTOM
B3aUMOJACHCTBUH

22)

JIP M3mepeHre KHHETUYECKON YHEPTUHU Tena 10 TOPMO3HOMY IIyTH

H3MepeHne KUHETHYECKOU
JHEPIrUH Teja Mo
TOPMO3HOMY ITYTH

Tect

23)

Pezeps. O6o6matomuii ypok mno paszzaeny «MexaHuka»

Pa3nea 3. Mosekyasipuasi pu3uKa M1 TepMOIHMHAMHUKA

OCHOBBI MOJICKYJISIPHO-KHHETHYECKOI TEOpHH

28. Ocnosuble nonoxenuss MKT u ux onsiTHOE 060ocHOBaHMe. Macca u pa3Mepsl
MOJIEKYJI (ATOMOB).
24) KonuuecTtBo BemectBa. [locrosinaass ABoraspo.
29. Huddysus. bpoyHoBckoe ABMKEHUE.
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30. Pemenue 3anau no reme «OcuoBsl MKT».
31. Crpoenue ra3000pa3HbIX, )KUIAKUX U TBEPABIX TeJl. XapaKTep JBKCHUS U
B3aUMO/ICHCTBHSI YaCTHUI BELLIECTBA.
25) Mozenb ueanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH.
32. Temneparypa. TemnoBoe paBHoBecue. Illkana Lenbcus.
26) AbcostoTHas TeMneparypa. Perenue 3anau
33. Ocnosnoe ypaBHenue MKT. 3akon /lanbToHa.
34. Pewrenue 3anau no reme «OcHoBHOE ypaBHeHre MKT»
35. VYpasHenue MeHnneneepa-Kianeipona.
36. Pemrenue 3ama4 mo treme «YpaBHEHHE COCTOSIHUS HICATHHOTO Ta3ay.
37. W3onpoueccel. ['a3oBble 3akoHbI. [ paduueckoe npeacTaBieHue N30IPOLIECCOB:
U30TepMa, U30X0pa, n3o00apa.
38. Pemenue 3anau o teme «l3ompornecch».
27) CBs3b a0COMIOTHOM TeMmepaTypbl TEPMOJANHAMHYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOM SHEpruel NOoCTyNaTeIbHOr0 TEIUIOBOTO JBMKEHU €€ YaCTHLI.
28) Nzyuenue Tect
M30TEPMHUYECKOTO
JIP M3y4enue nu30TepMUYECKOrO IIpoLecca porecca
Tepmoannamuka. TenoBble MAIIMHBI
39. [Ipeamer uzydenus tepmoauHaMuku. TepMoauHamudeckas cucrema. Moaeinb
uea’IbHOI0 raza B TepMoanHamuke. HyneBoe Hauano TepMOAMHAMUKHY.
40. BHyTpeHHsIs SHepruy 0JTHOATOMHOTO UJE€aJbHOr0 rasa.
29) Pemienue 3a1a4 mo reme « BHYTpeHHsIsl SJHEPTUS».
41. Pabora B TepmoimHamuke. Beruucnenue pabotsl 1o rpaduky mnpoiecca Ha pV-
JrarpaMmme
30) Pemenue 3aau o treme «Pabota B TEepMOJUHAMUKEY.
42. Tennonepenaya kak crnocod U3MEHEHUs BHyTpeHHel sHepruu. KoanuectBo
TETUIOTHI.
31) KoHBeKIMs1, TEMIONPOBOAHOCTb, U3TyUYEHHE.
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43.

KommyecTBa TEIIoTEHI IIpu TeIuIonepEeaadc. TemmoéMKOCTh Tena. YIICJ'IBHaH u
MOJISIpHAas TCIUIOEMKOCTH BellleCTBa. Y AebHas TEII0Ta CTOpaHus TOIIMBA.

32)

Pacuér konndecTBa TEIIOTHI IIpu TCIUIonepEaaydc

33)

Pemenne 3aaa4 110 TEMC «PacueT KoJImyecTBa TEIIOTHIY.

44,

ITonsitue 06 aqnabarnom npouecce. [lepBolil 3aK0OH TEPMOJIMHAMUKU

45.

KonnuecTBo TermnoTel u paboTa Kak Mepbl U3MEHEHHs BHYTpeHHel sHeprun T/
CUCTEMBI

34)

Pemenne 3amau no reme «IlepBbIil 3aKOH TEPMOAMHAMUKI

35)

Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumMocTh NpUPOIHBIX TPOLECCOB

46.

[Tpunimune! geiictBus TermaoBbix MamuH. KIT/]

47.

Maxkcumanbnoe 3Hadenue K11, [{ukn Kapuo

36)

Pemenne 3agau mo teme «KIT»

37)

DKOJIOTMYECKHE aCIEKThI UCIIOIb30BaHMsl TEIJIOBBIX ABUrareneil. Temnosoe
3arpsiI3HEHUE OKPYKAIOLEH Cpeibl

38)

Pemenue 3amau o reme "Tepmonuuamuka. TermioBbie MaiiHbI"

39)

O06o0061eHre u cucteMaTu3alus 3HaHui o Teme "TepmoanHamuka. TernnoBbie
ManHae"

40)

JIP UccnenoBanue annabaTHOTO MpoIiecca

HccnenoBanue
aanabaTHOTO mporecca

Tect

ArperaTsabie cOCT

osiHusA. Pa3oBbie nepexoabl

48.

[TapooOpazoBanue u koHaeHcalus. Mcnapenue.

49.

Kunienue. Y nenbHas TemsoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl
KHUIIEHUS OT JJaBJICHUSI B )KUIKOCTH

41)

HaCLIIJ_ICHHBIC 1 HCHACBIILICHHLIC T1apbI. KauecTBeHHas 3aBUCUMOCTbD IIJIOTHOCTH
" JABJICHUA HACBIIICHHOTO Iapa OT TEMIICPATYpPhl, UX HE3aBUCUMOCTb OT
00BEéMa HACBINICHHOI'O I1apa.

50.

BrnaxunocTth BO31yXa. AOCOIII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTh

42)

Pemenne 3aaa4 110 TEMC «BnaxxaHoCTh BO3yXa»
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51.

Tépnoe Teno. Kpucrammmaeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpUCTAJIJIOB

52,

IInaBneHue n KpUucCTaJluIn3anus. y,I[eJ'IBHaH TCIIJIOTA ITJIaBJICHU . CY6J'II/IMaI_II/I$I

43)

JIP Vzmepenue yneabHOM TEII0ThI IIJIABJICHUS JIba

N3mepenue ynenbHOR
TEIUIOTHI MJIaBJICHUSI JIbJ1a

53.

Hedopmaruu BEpaoro Tena. Pactsokenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmaruii.

44)

Pemenue 3amau mo reme «MexaHnuyeckue CBOMCTBa TBCPABIX TCID»

45)

JIP UccnenoBanue 3aBUCUMOCTH JiehopMaIiuy pe3nHOBOTO oOpasiia ot
MIPUIIOKEHHON K HEMY CHUJIBI

HccnenoBanue
3aBHUCHMOCTH
nedopmaluu pe3uHOBOTO
oOpasia OT MPUIOKEHHON
K HEMY CHJIBI

46)

TennoBoe paciupeHne KUAKOCTEeH U TBEPIBIX TeJl.

54.

[TpeoOpazoBanue sHepruu B (ha30BBIX NEpexoax Y paBHEHHUE TEIJIOBOTO
OanmaHca

55.

HOBerHOCTHOC HaTsXKCHUC. KOB(I)(I)I/IL[I/ICHT IMMOBCPXHOCTHOT'O HATSXKCHUA

56.

Kanunnsapueie siBinenus. J{aBnenue noj MCKpUBIEHHON MOBEPXHOCTHIO
xunkoctu. Popmyna Jlammaca

47)

Texnuueckue YCTPOP'ICTBB. 1 TCXHOJIOTHYCCKUC MMPOLECCChI: JKUAKUC KPpUCTAJIIBI,
COBPCMCHHBIC MaTCPUAJIbI.

48)

O06o0u1ieHne 1 cucTeMaTu3anys 3HaHui o Teme "MonekyspHas GU3uKa 1
TEPMOJUHAMUKAY.

Tect

Pasnea 4. DaekTp

OIMHAMMKA

JJIeKTPUYECKOe MoJie

57, OnexTpu3anus Tej. JINEKTPUUIECKUH 3apsil U dJIEMEHTapHbIe YacTULIbI. [[Ba
BH/JIA DJIEKTPUUECKHX 3apsi/IOB.

58. 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

59. OCHOBHOM 3aKOH 3JIEKTPOCTaTUKH — 3aKOH KynoHa. EnquHuna s5eKkTpudeckoro

3apsa.
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60.

Pemenue 3ana4 no teme «3aKOH COXPaHEHHUs JIEKTPUYECKOTO 3apsAia. 3aKOH
Kynonay.

61.

9J'IGKTpI/I‘l€CKOC ronie. Ero ,Z[CI>'ICTBI/I6 Ha SJICKTPUUCCKUE 3apsabl.

62.

Hanpsix€HHOCTB 2JIeKTpUYECKOro nojs. JIMNHUM HanpsykEHHOCTH
NEKTPUYECKOro 1nosist. OJHOPOIHOE INEKTPUYECKOE MTOJIE

49)

[Tone Toueunoro 3apsiaa. Iloae paBHOMEPHO 3apsHKEHHON ChEPHI.

50)

[Tone paBHOMEpHO 3apsiKEHHOM OecKOHEUHOM T1ockocTh. [IpuHiumn
CYTNEPIO3UIINH IEKTPUYECKUX MOJICH.

51)

Pemenue 3amau mo treme ((9J'ICKTpI/I‘leCK06 IIO0JIC. HaHpH)KeHHOCTL. HpI/IHI_II/Il'I
CyNepro3nunuun ToJICH»

52)

ITotennuanbpHas OHCPIuA 3apsga B SJICKTPOCTATUYCCKOM II0JIC.

63.

IToTeHuman 3J1eKTPOCTaTUYECKOT0 110JIA. Pa3HOCTh OTEHLIMANIOB U
HaIlpsDKEHUE.

53)

CBs3b HaprDKéHHOCTI/I II0JI1 1 Pa3HOCTH ITOTCHIUAJIOB IJIA
OJICKTPOCTATUYCCKOI'O MOJIA

64.

Pemienune 3amad mo teme «CBs3b HAIPSPKCHHOCTHU U Pa3HOCTU ITOTCHIUAJIOB»

54)

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

65.

JIMDIIEKTPUKHY M NTOJIYIIPOBOJHUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlsnekTpudeckasi IPOHULIAEMOCTD BEIECTBA.

66.

OnexTpoeMKocThb. Equnniibl anekrpoeMkoctu. KoHieHcaTophl.

55)

HapaJ'IJ'IeJ'ILHOG COCAMHCHUEC KOHACHCATOPOB

56)

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB

67.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

57)

Pemenne 3amau no reme «KoHneHcarop. DHeprus 3apssKeHHOTO
KOHJIEHCATOPa»

58)

[IpumeHeHne KOHIEHCATOPOB

59)

JIP U3ydeHue npoTeKkaHus TOKa B LIETH, COJIEpIKaIEed KOHIEHCATOD

N3yuenne nporexaHus
TOKA B LIENIH, COACPIKALIEH
KOHJICHCATOP

68.

JIBrokeHue 3apsKEHHOM YacTHUIIBI B OJJTHOPOIHOM 3JIEKTPUYECKOM T10JIE
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69.

Pemenne 3a4a4 110 TEMC ((I[BI/I)KCHI/IG SapHX(GHHOﬁ YaCTHUIIbI B OTHOPOJHOM
QJICKTPHUYCCKOM I10JICH

60)

O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 TeMe "DIIeKTprIecKoe mose"
Pewenue 3anau

Tect

IMocTosTHHBII YJIeKTPpUYEeCKHil TOK (24+4)

70. DNEeKTpUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS TIOCTOSIHHOTO AJIEKTPUUYECKOTO
toka. Cuiia Toka.
71. Ucroununku Toka. Hampsixenue u 3/1C
61) JIP V3mepeHue cuiibl TOKA U HAPSHKEHUS B IIEMH TOCTOSIHHOTO TOKa MPH N3mepenue cuisl Toka U
TTOMOIIY AHAJIOTOBBIX M MU(PPOBBIX H3MEPUTEITHHBIX MPUOOPOB HATPSOKEHUS B ICTIH
MOCTOSTHHOTO TOKA MpHU
TIOMOIIIM aHAJIOTOBBIX H
U (HPOBBIX
U3MEPHUTEILHBIX
pruOOpoOB
72. 3akon Oma it ygactka renu. ConpoTHBICHHE.
62) Pemenwne 3anay mo Teme «3akoH OMa A7 ydacTKa HEmn»
63) JIP UccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT HATPSHKEHUS JIJIS JIAMITBI Uccnenosanue
HaKaJTUBaHUS 3aBUCHMOCTH CHUIBI TOKA
OT HaMpPsHKEHUS IS
JIaMITbl HaKaJTMBaHUS
73. 3aBUCHUMOCTh CONPOTUBIEHUS OJJTHOPOIHOTO MPOBOJHUKA OT €0 JJIMHBI U
TUIONIA/IN TTOTIEPEYHOTO CCUCHUSI.
74. VYaensHOE COMPOTUBIICHUE BellecTBa. Perenne 3amau
75. [TocnenoBarensHOE M MapaICIbBHOE COSTMHEHUE TIPOBOHUKOB.
76. Pemenwue 3amau mo Teme «IlocnenoBarenbHOE U MapaILICIbHOE COSTMHCHIE
MIPOBOTHHUKOBY
77. CwmerianHOe COeTMHEHUE TIPOBOTHUKOB.

64)

Pemienue 3amad mo teme «Cwmenragaoe COCAUHCHHUC ITPOBOJHUKOB.
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65) JIP UccnenoBanue CMEMIAHHOTO COEIMHEHHUSI PE3UCTOPOB Hccnenosanue
CMEIIaHHOTO COSAMHCHHUS
pPE3UCTOPOB
78. Pacuér pa3zBeTBn€HHBIX 3nekTpuueckux 1eneil. [Ipasuna Kupxroda
66) Pemenue 3anay no teme «Pacuér pa3BeTBIAEHHBIX JEKTPHUUECKUX IICTICH.
ITpaBuna Kupxrodar»
79. PaGora snekrpuyeckoro Toka. 3akoH J[xoymns —Jlenia
67) Pemenue 3anay no teme «Pabota Toka. 3akon Jxoyns-JIenma»
80. MOIIHOCTB ICKTPUUYECKOTO TOKA. TertoBast MOITHOCTh, BhIJIEIsICMast Ha
pesucrope
68) Pemrenue 3amau o teme «MOITHOCTH TOKa
69) O/1C u BHyTpeHHEE COMPOTUBIIEHNE NCTOYHHUKA TOKA
81. 3akon OMa /715 TOJTHOM (3aMKHYTOM ) JIEKTPUYECKOM LIeMU
70) Pemenue 3amau mo teme «3akoH OMa JUIsT HOJTHOH IIEITH
71) JIP U3zmepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA Namepenune 3/1C u
BHYTPEHHETO
COTIPOTUBIICHUS
HMCTOYHUKA TOKA
72) KopoTkoe 3ambikaHue.
73) Konnencarop B ienu mocTOSSHHOTO TOKA
74) YcTpoiicTBa ¥ PUHIMI JEHCTBUS aMIiepMeTp U BosibT™MeTpa. CuéTdnk
ANEKTPUYECKOMN SHEPTUH.
75) Pemenwue 3anay mo teme «KopoTkoe 3aMbIKaHHE)
76) Pemrenne 3anad no reme «I10CTOSTHHBIN dIIEKTPUYECKUN TOK)»
77) Peseps O6001IeHNE 1 cCCTeMAaTH3alHsI 3HAHUIA 10 TeMe ""DIIeKTpoAnHaMuKa"
Toxku B pa3jIu4YHBIX cpeaax
82. DnexTpuyueckas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. JIEKTPUUECKUN TOK B
MeTaiax. CBepXnpoBOIMMOCTb
83. DNEeKTPUUECKUN TOK B paCTBOPAX M pacIilyiaBax dJIEKTPOIUTOB. 3aKOHBI

®Dapages 1S HIEKTPOIU3a
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DJIEKTpUYECKUH TOK B razax. [lnazma

78) DNeKTpUUecKuil TOK B Bakyyme. BakyymHbie mpubopbl
DIEKTPUUYECKHUM TOK B OTYIPOBOAHUKAX
79) [TorynpoBOTHUKOBEIE PUOOPHI Tect
KouncyabTanumn
Koncynpranus
Koncynpranus
TecTupoBanue
4 TectupoBanue Ha oprane http://new.vsdo.ru
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

— KacpsHoB B.A. ®usuka. 10 xnace. Yrnyonéuusiit yposenb. Yueouuk. — M.: AO «MznarensctBo «[Ipocsenienue»,
2023

— KacpsHoB B.A. ®usuka. 11 xnace. Yrny6néuusiit yposenb. Yueouuk. — M.: AO «M3garensctBo «l[Ipocsenienue,
2023

METOAUYECKUE MATEPUAJIbI IJIS1 YYUTEJIA

— OepepanbHas paboyasi mporpamMma cpeHero oouero oopazoBanus npeamera «Pu3nka»
(yrmy6nénnbrii yposens) s 10-11 knaccoB oOpa3zoBarelibHBIX opranu3zanuii.— M, 2023;

— Eptotkun E.C., Eptotkuna C.I'. @u3uka. CaMOCTOSATENbHBIE U KOHTPOJIbHBIE U PaOOTBHI.
10 k1. — M: AO «M3natennctBO «IIpocBemenuey, 2023;

— Eptotkun E.C., Eptotkuna C.I'. ®u3uka. CaMoCTOSATENbHBIE U KOHTPOJIbHBIE U PaOOTHI.
11 1. — M: AO «M3narensctBo «lIpocBemenuey, 2023;

— KacesanoB B.A., Koposun B.A. ®usuka. Terpans mis mabopaTopHbix pador. 10 kiacc.
— M: AO «(M3parensctBO «lIpocBemenney, 2023;

— KacesanoB B.A., Koposun B.A. ®usuka. Terpans mis mabopaTopHbix pador. 11 kiacc.
— M: AO «(M3parensctBO «IIpocBemenney, 2023;

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— OOpazoBarenbHbli  TOpTan  «BupTyanpHas  I[IKoJa», CoAepKalmuid  CBOOOHO
pacmpocTpaHsieMble 00pa3oBaTeIbHBIE PECYpChl U 00pa3oBaTelbHbIE PECYPChl, pa3paboTaHHbIC
corpyaaukamu YOV «Ylll OBy, sBastomuecss WHTEUIEKTYadbHONH COOCTBEHHOCTHIO
yUpeXKICHHUs, pa3MelleHHOM Ha oOpa3oBatenbHoi mathopme MOODLE (URL: https://vsdo.ru)

I[HOK

10 xiacc https://lesson.edu.ru/03/10

11 xiacc https://lesson.edu.ru/03/11

— Oouaxko 3uanuii (URL: https://oblakoz.ru/)
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