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INOACHUTEJIBHAA 3ATINCKA

[Iporpamma o gu3uKe Ha ypOBHE CpeIHEro o0Iero oopazoBaHus pazpadoTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMA K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0OOpa30BaTEIHHOW MPOTPAMMEI,
npeacrasieHHblx B ®I'OC COO, a Ttakxke ¢ ydérom QenepaiabHON paboyeil Mporpammsbl
Bocnutanus U Konuenmuu mnpenonaBanus yudeOHoro mpenmera «®usnka» B 00pa3oBaTelbHBIX
opranuzanusax Poccuiickoii @eneparum, peaan3yonix OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBI.

[Tporpamma no ¢usmke onpeenser 00s13aTeIbHOE MPEIMETHOE COepKaHUe, YCTaHABIMBAET
PEKOMEHAYEMYIO IOCJIEOBATEILHOCTh U3YYEHUSI TEM U Pa3/esoB ydeOHOro IMmpeaMera ¢ yuéToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHocTel oOyuatommxcs. [Iporpamma no pusuke ga€T mMpeACTaBICHUE O LETAX, CONCPKAHUH,
oOmiell cTpaTerud OOY4YEHHs, BOCIUTAHMA U PA3BUTHA OOYYAIOUIMXCS CpPEACTBAMH Y4eOHOIO
npenmMera «Pu3nka» Ha yriryOJaéHHOM ypOBHE.

Wzyuenune kypca Qu3MKu yrioyOJAEHHOTO YPOBHS TMO3BOJSET pealu3oBaTh 3aJadd
npodeccCuoHaNbHOM OpUEHTAIlMU, HAIPaBJICHO HA CO3JAHHME YCIOBUM IS MPOSIBICHUS CBOUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH KakKIbIM O00YyYaromMUMCs, KOTOpbIe HEOOXOIUMBI
JUISL  TPOJOJDKEHUsT O00pa3oBaHHs B OpraHU3alMsaX MNpodecCHOHATBHOTO 00pa3oBaHUS IO
pa3IMYHBIM (PU3UKO-TEXHUYECKUM M UHKCHEPHBIM CHEIHATBHOCTSIM.

B nporpamme 1o ¢u3nke onpeaensorcs MIaHupyeMble pe3yIbTaThl OCBOCHUS Kypca PU3UKU
Ha YpPOBHE CpeaHero oOImero oOpa3oBaHUs: JMYHOCTHBIC, METalpeIMETHbIe, MpeaMEeTHbIe (Ha
yriyosnéHHOM ypoBHE). HaydHO-MeTom07I0THYecKord OCHOBOW Il pa3pabOTKH TpeOOBaHUN K
JUYHOCTHBIM, METAaNpeJAMETHBIM M MPEIMETHBIM pe3yjbTaTaM OO0yYaroIuXcs, OCBOMBIINX
nporpamMmy 1o (U3UKE Ha ypOBHE cCpemHero oOmero oOpa3oBaHus Ha yriyOJEHHOM YpOBHE,
SIBIISICTCS. CUCTEMHO-EATEIbHOCTHBIHN MOIXO/.

[Iporpamma o ¢u3HKe BKIFOYACT:

IUTAHUPYEMBbIE pe3yJbTaThl OCBOCHUS Kypca (PU3MKM Ha yriayOJEHHOM YpOBHE, B TOM YHCIE
IpeIMETHBIE PEe3yJIbTaThI MO rojlaM 00yUEHUs;

coJiepkaHue yueOHoro npeamera « Pu3ukay mo rogam o0yueHHs.

[Iporpamma 1o ¢u3Mke HMeeT MNPUMEPHBIH XapakTep U MOXKET OBITh HCIIOJIb30BaHA
YUUTEISAMHU (PU3UKH [Tl COCTABJICHUS! CBOMX PabOUYUX MPOTPaMM.

[Tporpamma 1no gu3nKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTEJIEH U MPEAOCTaBIISIET
BO3MOKHOCTH JJISl peaTu3alliyl Pa3IUYHbIX METOJMUECKUX TMOIXO0I0B K MpenoJaBaHuio (U3MKU Ha
yIay0aEHHOM YPOBHE MPH YCIOBUM COXpPaHEHHsI 00s13aTEIbHOM YacTH CoiepKaHus Kypca.

dusmka Kak Hayka O Hambosiee OOIIMX 3aKOHAX MPUPOMBI, BHICTyNAs B KayecTBE y4eOHOTO
npeaMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CHCTEMY 3HAHHMH 00 OKpY’KalolleM MUpE.
HIkonbHBINA Kypc GU3UKU — CUCTEMO0OPa3yIOUi sl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (U3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IMPOIECCOB U SIBJICHUM, M3y4aeMbIX XHMHEH,
Ouonorueli, ¢puszndeckoil reorpaduei U actponomueil. Vicnonap3oBaHue U aKTMBHOE NMpPUMEHEHHE
bU3UYECKUX 3HAHUHN OIPEACNIUIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B
cdepe IHEPreTUKU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOyYSHHsI HOBBIX MAaTE€PUAIOB C 33/1aHHBIMU
cBoiicTBamu. M3ydeHne (pu3nKu BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydaromerocs, B (popMupoBaHUEe YMEHHH NMPUMEHSATh HAYYHBI METOJ MO3HAHUS
IIPU BBIMIOJIHEHUN UMH YU€OHBIX MCCIIEAOBAHUM.

B ocHOBy kypca ¢u3MKM Ha YPOBHE CpEIHEro o0IIero odpa3oBaHUs MOJOXKEH P HIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoea yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBIISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pas3AesioB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUUYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBHM C Hel Marepuan Kypca GU3NKA 00beAMHEH BOKPYT
¢usnueckux Teopuid. Benynmm B Kypce siBisercs: GOpMUPOBAHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IOJIE.



Hoea eymanumapuszayuu. EE peanusanusi nmpenanosiaracT MUCIOJIb30BaHUE T'YMAaHUTApPHOIO
noTeHIHana (pU3MUECKOd HayKH, OCMBICICHHE CBS3M Pa3BUTHUs (PU3MKM C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMH.

Hoea npuknaonoii nanpasenennocmu. Kypc ¢bvzuku yriayOa€HHOTO YPOBHS MpeIonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKMX W TEXHOJOIMYECKHX IPHIOKEHUH H3yueHHBIX
Teopuii W 3akoHOB. IIlpm 3TOM paccmaTpuBalOTCI Ha YPOBHE OOIIMX TPEICTABICHUA U
COBPEMEHHBIE TEXHUYECKHE YCTPOICTBA, U TEXHOJIOTHH.

Hoea »3rkonocusayuu peanu3yercss IMOCPEICTBOM BBEAEHUS DIEMEHTOB COAEpIKaHUs,
NOCBALIEHHBIX SKOJIOTMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C PAa3BUTHEM
TEXHUKUA U TEXHOJIOTUH, a Takke 00CYKIeHHS MPOOJIeM PalMOHAIBHOIO MPUPOJONOIB30BaHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

OcBoeHme copep)kaHusi MporpaMMmbl MO (PU3MKE JOIKHO OBITH MOCTPOCHO HA MPUHIUIIAX
CHCTEMHO-/IEATEIbHOCTHOr0 noaxona. s Gpusnku peanusanus 3TUX NPUHIMIOB Oazupyercs Ha
UCITIOJIb30BAaHUU CAMOCTOSATEIBHOTO OSKCIEPUMEHTa Kak IIOCTOSHHO JeWCTByomero (akropa
yueOHoro npouecca. [ yriayOi€HHOro ypoBHS — 3TO CUCTEMA CaMOCTOSTENILHOTO YUYEHHUUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIONIETO (POHTAIBHBIE YUYCHHMUYECKHE OMBITBI MPHU H3YYEHUH HOBOTO
MaTtepuana, JlaboparopHbeie pabOThl M PabOTHI MpakTUKyma. [Ipm 3TOM BO3MOXKHBI JBa criocoOa
peanu3anuy pU3MUECKOro MpakTHKyMa. B mepBoM ciydae mpakTHUKyM HpPOBOJUTCA JHOO B KOHILE
10 u 11 ximaccoB, 0O MOCIE MEPBOTO M BTOPOTO MOJYTOAMM B KaXKIOM M3 3THX KjaccoB. BTopoit
crnoco0 — 93TO HHTerpauus paboT MNpakTHKyMa B CHUCTEMYy JIabOpaTOpHBIX paldoT, KOTOpbIE
MPOBOJATCS B Tpolecce m3ydeHws pasnena (temsl). [Ipm 3ToM mox paboramMu TpaKkTUKyma
MOHUMAETCSl CAaMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS MO PYKOBOJCTBY CBEPHYTOTO,
0000mEHHOr0 BUa 6€3 MOoMAaroBo HHCTPYKIIUH.

B mporpamme no ¢usMke cucreMa y4eHHYECKOTO 3KCIEpHMEHTa, Ja0OopaTOpHBIX padoT U
IPaKTUKyMa MPEJCTaBICHA €IUHBIM MepeuHeM. BpiOop TeMaTHKu [UId 3TUX BHJOB YUYEHMUYECKHX
NPAaKTUYECKUX pPabOT OCYLIECTBISETCS yYaCTHMKaMHM OOpa30BaTENbHOrO IpOIecca HCXOAS W3
OCOOEHHOCTEH TMOypOYHOTO TUTAHWPOBAaHMS M OCHAIIeHWs KkaOuHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJaJeHUE OOYYAIONIMMHUCA YMEHHSIMH MPOBOIUTH MpPSIMble U KOCBEHHBIC
U3MEPEHUs, MCCIEOBAHUS 3aBUCHUMOCTEH (M3NYECKMX BEJIMYMH M IIOCTAaHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bosnblioe BHUMaHKE yAEISIeTCsl PELICHUIO pacuE€THBIX M Ka4eCTBEHHbIX 3a1ad. [Ipu a3Tom mms
pacy€THBIX 3aJa4 NPUOPUTETOM SABIIOTCA 3aJaud C SBHO 3aJaHHOM W HESIBHO 3aJlaHHOMU
(Gu3n4ecKoil MOAEIbIO, MO3BOJISIIOIME IPUMEHSTh U3Y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak U3
OJTHOTO pa3lena Kypca, TaKk W HMHTETpUpys NPUMEHEHUE 3HaHWW M3 pas3HbIX pasgenoB. s
Ka4eCTBEHHBIX 3aJjau MPUOPUTETOM SIBIISIOTCS 33aJaHHs Ha OOBbsACHEHUE/TIPeCcKa3aHie IPOTeKaHUs
¢u3nUecKux SBICHUM W TPOLIECCOB B OKPY’KAIOUIEW >KU3HM, TpeOylomue BbIOOpa (u3nyeckon
MOJIENIN JIJIs1 CUTYalluH IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cooterctBuu ¢ TpedboBanmsiMu PI'OC COO k MarepruanbHO-TEXHUYECKOMY 00eCreueHUI0
ydeOHOro mporecca Kypc ¢u3MKA yriayOn€HHOTO YpPOBHS Ha YPOBHE CpPEIHEro OOIIero
00pa30BaHUs JI0JDKEH U3Y4aThCs B YCIOBUAX MPEAMETHOrO KabuHeTa. B kabuHere GU3MKU JOIKHO
OBITh HEOOXOAMMOE JIA0OPaTOPHOE O00OPYIOBAHUE VISl BBHITOHEHUS! YKa3aHHBIX B MPOTPaMMe TI0
¢u3uKe YYCHHYECKHX OIBITOB, JIAOOPATOPHBIX paboT W paboT MpaKTHKyMa, a Takke
JIEMOHCTPaLlMOHHOE 000PYIOBaHHE.

JleMoHCTpanlMoHHOE  00OpyAoBaHHE (OpMUpPYETCS B  COOTBETCTBUM C  MPHUHLIUIIOM
MHUHMMAaJIbHON JOCTaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY IEPEYMCIECHHBIX B IPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTpPALMK JUIsI HCCIENOBaHMS M3yYaeMbIX SBJICHUH U IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGopaTtopHoe 000pyI0BaHUE I YUYCHUUYECKUX MPAKTHUYECKUX padoT GpopMupyercs B BHIE
TEMAaTUYeCKMX KOMIUIEKTOB U o0ecreyuBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX
oOyuvaromuxcs. Temaruyeckue KOMIUIEKTHI Ja0OpaToOpHOro OOOpPYJOBaHUS JOJDKHBI  OBITh
IIOCTPOEHBl Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAIOTOBBIX M IM(POBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(POBBIX Ta00OPAaTOPHIi.

OCHOBHBIMU TIEISIMU W3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBISIOTCS:



dbopMupOBaHUE WHTEpEca M CTPEeMIICHUs OOyYaloIUXCsl K HAYYHOMY HM3YUYCHHIO TPUPOJIBL,
pPa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHWA O HAYYHOM METO/A€ TO3HaHWs W (QopMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY’KAIOIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PCHHSI KaK pe3yjbTaTa H3Y4YCHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHHEe YMEHUN OOBSCHATH SBJICHHSI C HWCIOJIB30BaHMEM (PU3NYECKUX 3HAHUU H
HAYYHBIX JI0Ka3aTeNbCTB;

dbopMupoBaHUEe MPENCTaBICHUN O poiIH (PU3UKU IS PA3BUTUS JPYTHMX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHI;

pa3BUTHE TIPEACTABICHHH O BO3MOXHBIX cdepax Oynymed mpodeccuoHaaIbHOM
NESTENIbHOCTH, CBSI3aHHBIX C (DU3WKOW, TOJTrOTOBKAa K JallbHEHIIeMy OOY4YeHUI0 B OTOM
HaIpaBJICHUU.

JlocTikeHnne STHX Leied oOecreynBaeTcsl pelleHHeM CIEAYIOUIMX 3aJad B Ipoliecce
M3y4yeHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne CHUCTEeMBbl 3HaHUM 00 OOmHMX (QHU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DM3HKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUe yMEHHUIl NPUMEHATHh TEOPETUUYECKUE 3HAHUS Ul OOBSICHEHUS (PUINYECKUX
SIBJICHUW B TIPUPOJIC U ISl IPUHATHUS IPAKTUUECKUX PEUICHUH B MOBCEAHEBHON KHU3HU;

OCBOEHHUE CIOCOOOB pEIlIeHUs Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (hHM3MUYECKOl MOJEINbIo,
3a/1a4, TOJPa3yMEBAIOIIUX CAMOCTOSTENILHOE CO3MaHue (PU3UYECKOW MOJENH, aJeKBAaTHOM
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMaHWe (U3UYECKUX OCHOB W NPHUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

OBJIAJICHUE METOJaMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS W TPOBEACHUS (PUINUECKUX
SKCIIEPUMEHTOB, aHalM3a M MHTEepIpeTaund WHGOpMaluu, ONpeAeNeHUus JIOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yJIbTaTa;

CO3/IaHWE YCIIOBHM Ui Pa3BUTUS YMEHUH MPOEKTHO-UCCIEIOBATEIICKOW, TBOPYECKOU
eI TEIIbHOCTH;

pa3BuTHe UHTEpeca K chepam npodecCHOHATTbEHON ASATEHPHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B cootBerctBuu ¢ TpeboBanusasmMu ®I'OC COO yrinyOnéHHbI ypOBEHb U3YYCHUS Y4eOHOTO
npeamera «Pu3MKa» Ha YPOBHE CPEIHErO OO0IIero oOpa3oBaHHs BHIOMpAETCs OOYUYaIOIIUMMUCH,
IUTAHUPYIOIIUMUA ~ TPOJODKeHHEe 00pa3oBaHUS MO  CHEIHAIBLHOCTSIM  (PHU3UKO-TEXHHUYECKOTO
npodus.

Ha usyuenue ¢usuku (yriayOn€HHBIN ypOBeHb) Ha YpOBHE CPEIHEro o0mero oOpa3oBaHUs
otBoautcs 340 gacos: B 10 kmacce — 170 wacoB (5 gacoB B Henento), B 11 kmacce — 170 gacoB (5
4acoB B HEJIEINIO).

[Ipennmaraemelii B mporpamme 1o (U3UKE MEepeueHb Ja0OPATOPHBIX W MPAKTHYECKUX padoT
SIBJISIETCS. PEKOMEH/I0BAaHHBIM, YUUTEIb JIEIaeT BEIOOP MPOBEACHMS JTA00pATOPHBIX PabOT U OIMBITOB
¢ Y4ETOM MHAMBHUAYAIbHBIX OCOOEHHOCTEH 00yUYaronIXCs.



COJEPKXAHUE OBYYEHUA
10 KUIACC

Pa3znen 1. HayuHnblil MeTOJ MO3HAHMS NPUPOABI.

Ousnka — ¢yHIaMEHTAJIbHAs Hayka O Tpupoje. HaydHplii MeTON TMO3HAHUS M METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

DKCHEepUMEHT U TeopHsl B Ipolecce Mo3HaHMs Npuposl. HabmioneHue u SKCIEpUMEHT B
buzuke.

CriocoObl M3MepeHus: (U3UYECKUX BEIMYMH (aHAJIOroBble M LU(POBBIE H3MEPUTEIbHBIC
PUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[MorpemHocTH M3MepeHnit GU3NUECKUX BEIMYUH (A0COTIOTHAS M OTHOCUTEIbHAS).

MopenvupoBanue (GU3HYECKUX SBICHUA W TPOIECCOB (MaTrepuaibHas TOYKa, aOCOJIOTHO
TBEPJIOE TEJO, UACAIbHAS JKUJIKOCTb, UACAIbHBIA Ta3, TOUEUHbIN 3apsana). [ unoresa. Ouznueckuit
3aKOH, TPaHUILbI €r0 NPUMEHUMOCTH. Pr3ndecKkas TeOpHsl.

Poimp u mecto ¢usuku B (OpMHUPOBAHMHM COBPEMEHHOH HaydyHOW KapTHHBI MHUpPA, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPpAKMUKyM.

W3mepeHne cuitbl TOKa M HAIPSDKEHMS B LIENU NOCTOSHHOTO TOKA MPY OMOIIY aHAJIOTOBBIX U
IU(PPOBBIX U3MEPHUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ nmdpoBoi jadoparopueir mo ¢usuke. [Ipumepsl n3mepeHus: GpuanUecKux
BEJIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX TATYMKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBmxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHuA. Cuctema oTcuéTa.

[Ipsimas 1 oOpaTHas 3a]a91 MEXaHHUKH.

Pannyc-BekTop MarepuanbHOM TOYKH, €ro NPOEKIMM HAa OCH CHUCTEMbl KOOPIMHAT.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpelHsss CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepUaJIbHOM TOYKH, MX MPOEKIIMU Ha OCU CHCTeMbl KoopauHat. ClokeHHe MepeMenieHud u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MNPSMOJIMHENHOE IBUKEHHE. 3aBUCHUMOCTb KOOPJAMHAT,
CKOPOCTH, YCKOPEHHUS U MYTHU MaTepuaIbHONU TOUYKU OT BPEMEHH U UX TpapuKu.

CBobosnHoe mageHue. Y CKopeHue cBOOOIHOro najieHus. J{BHKeHHe Tena, OpOIICHHOTO MO/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJHHAT, CKOPOCTH M YCKOPEHHUs MAaTepualbHON TOYKH OT
BpPEMEHH U UX IpaduKu.

KpuBonunerinoe nBmxeHue. [[BU>keHUE MaTepUaIbHOM TOYKM MO OKPY>KHOCTH. YTJIOBas U
auHeWHas ckopocth. Ilepwon m uactota oOpamenus. LleHTpocTpemutenbHoe (HOpMalbHOE),
KacaTeslbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHnyeckue yCcTpoHCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: CIUAOMETP, ABM)KEHHUE CHApAI0B,
LEeNHbIe, lecTepEHYaThie U peMEHHBIE Mepeladl, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIASI KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

CriocoObI Hccae1oBaHus ABMKCHUN.

NnnrocTpanus npeieapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKECHHM ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBrxeHus Tena, OpOIIeHHOr0 MO/ YIJIOM K TOPU30HTY ¥ TOPU30HTANIBHO.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

[IpeobpazoBanue yrioBoii CKOPOCTH B PEAYKTOPE.

CpaBHEeHME TyTEW, TPACKTOPUH, CKOPOCTEH IBH)KEHHUS OJIHOTO W TOTO K€ TeJla B Pa3HbIX
CHUCTEMaxX OTCUYETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.



N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.

N3mepenre yCKOpeHUsl MpU MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBHKEHUM 10 HAKJIOHHOU
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUYKEHUH.

N3mepenue yckopeHusi CBOOOJHOTO MajeHus (PEKOMEHIOBAHO HCIIOJIb30BaHHUE IHPPOBOI
nabopaTopun).

W3yuenue IBMKEHUS Tella, OPOIIEHHOIO TOPH3OHTAIBHO. IIpoBepka THUMOTE3bl O MPSMON
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yueHne nBUKEHNA Teaa MO OKPY>KHOCTH € MTOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pHOAA OOpalleHUs KOHMYECKOrO MAasTHHKa OT €ro
apaMeTpoOB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH HproToHa. MHepuuanbHbie cUCTEMBbI OTCYETA. [I[pMHUIMI OTHOCHUTEIBHOCTH
lanunes. HennepuuansHbie CUCTEMBI OTCUYETA (OTpeeTieHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cull.

Bropoi1 3akoH HproToHa 1711 MaTepUaJIbHOU TOYKHU.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALMOHHON 1 HHEPTHON MAcCCHI.

Cuna TsxkecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO TAJCHHUS OT BBICOTHI HAaj
MOBEPXHOCTHIO IUIAHETHI M OT Treorpaduyeckoi IUpOTHL. JIBHKEeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBUXKYIIETOCs C YCKOPEHHUEM.

Cuna tpenusi. Cyxoe Ttpenue. Cuiia TpeHUS CKOJBXKEHUS W CHUJIa TPEHUS IOKOS.
Koaddunment tpenus. Cuna CONPOTHUBICHUS TPHU JIBMKCHUHM Tella B KHUIKOCTH WIH rase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O JIBH>KCHHUS.

JHasnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.

TexHu4eckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: MOALINUIHHUKM, JBHKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMKEHUS TEN B MHEPIHAIBHBIX M HEUHEPIIMATIBHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX WWIMHIPOB WJIM IIApOB pa3HOM MacChl C OJMHAKOBBIM YCKOpPEHUEM
OTHOCHUTEJIBHO HEMHEPIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEHN PUIIOKEHHBIX K TEJY CHJI C IPOM3BEIEHUEM MAcCChl TeNla Ha
€ro yCKOpeHHUE B UHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIIUX B PE3YJIHTATE B3AUMOACUCTBHUS TE.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOpEHHOM NOIBEME U MAJCHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

N3mepenne paBHOICHCTBYIOMIECH CHJT TIPH JIBHOKCHUH OpPYCKa MO0 HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka TrUMOTE3bl O HE3aBHCUMOCTH BPEMEHHM JABIDKEHHS Opycka IO HaKJIOHHOH
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B IPYXHUHE U PE3HMHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenue NBUKEHUS CHCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JIErKuii OJIoK.

N3mepenne kodpGuUIMEHTa TPEHUs MO BEIMYHWHE YTIOBOTO KO3 (OUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne JBWXKEHUS Opycka 1O HAKJIOHHOW IUJIOCKOCTH C  TEpEeMEHHBIM
K03(pPHUIIMEHTOM TPEHHUS.

N3yueHne nBUXKEHUS rpy3a Ha BaJly C TPEHHUEM.



Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTeNbHOE JBHXKEHHE TBEPAOrO Tena.
MoMEHT cuiabl OTHOCUTENBHO Ocu BpamieHus. Ilneuo cumnbl. CinojkeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOrO TeEA.

VYcroitunBoe, HEYyCTONYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHudeckue yCTpoucTBa U TEXHOJOTHYECKHUE NPOLIECCHI: KPOHIITEMH, CTPOUTEIIBHBIN KPaH,
pemeéTyarbie KOHCTPYKLUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunasl paBHOBecHs.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKyM.

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBannue KpOHIITENHOB U PACUET CUJT YIIPYTOCTH.

N3yueHne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IIOMIA(b ONOPHI.

Tema 4. 3aKkonvl COXpaHeHUA 8 MEXAHUKE.

NMiynsc MarepruasbHONM TOYKHM, CUCTEMbI MaTepuaibHbIX ToueK. LleHTp macc cucremsl
MaTepuaibHbIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

WMty nbC CHIIBI M1 N3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT wummynbca MarepuanbHOM Todkd. lIpexncraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCa B EHTPAJIbHBIX MOJISX.

Pabora cunpl Ha MajJoM M Ha KOHEUYHOM IepeMmemneHuu. ['paduueckoe mpeacraBieHue
paboTHI CHITHI.

MOIIHOCTD CHUJIBL.

Kunerndeckass 2HEpruss MaTepHaIbHOW TOUYKH. Teopema 00 HW3MEHEHWHW KUHETHYECKOU
SHEPIrUU MATEPUATILHON TOUYKH.

[loTeHumanpHple M HeNmoTeHIMaNbHbIE cHUibl. [loTeHnmanbHas sHeprus. [loTeHumaneHas
SHEprus ymnpyro neopMHUpPOBaHHON NpyKuHBL lloTeHIManbHAs SHEPrust Tena B OJHOPOTHOM
rpaBUTAMOHHOM moJie. [loTeHnumanbHas SHEpPrusi Tejla B TPABUTALMOHHOM II0JIE OJHOPOJHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOCMUYeCKasi CKOPOCTb.

CBs13b pabOTHI HEMTOTEHIUATIBHBIX CUJI C U3MEHEHUEM MEXaHHYECKON SHEPTruu CUCTEMBI Te.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymmM LIl UACATBHOM KUJIKOCTH KAaK CJIEACTBHE 3aKOHA COXPaHEHHUS
MEXaHUYE€CKON SHEPTHUH.

TexHudeckue yCTpOMCTBA U TEXHOJIOTUYECKUE IIPOLECCHI: ABUKEHUE PAKET, BOAOMET, KOIED,
NPYXUHHBINA MUCTOJET, TUPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHne sHepruu Teja npyu COBepIICHUH paboThI.

B3anmubIe ipeBpallieHus] KHHETUYECKOW M MOTEHIUATIBHOW SHEPTrUil MpH IEUCTBUM HA TEJO
CHUJIBI TSDKECTHU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu mpu CBOOOTHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

N3mepenne ummyJsibea Teaa o TOPMO3HOMY ITyTH.

W3mepenne cuibl TSI, CKOPOCTH MOJIENH AJIEKTPOMOOHIISE M MOIIHOCTH CHUJIBI TSTH.

CpaBHEHME U3MEHEHHS UIMITYJIbCA TEJIa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHUs: UMILyJIbca IIPU YIIPYTOM B3aUMOJIEHCTBUU.

W3mepeHre KHHETUYECKOM YHEPTUHU Teja MO TOPMO3HOMY ITyTH.



CpaBHeHUE N3MEHEHUS TIOTEHITUAIBHON SHEPTUN TIPYKUHBI C paOOTOM CHITBI TPEHHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Pa3nea 3. MoJsekyasipHasi (pM3MKa M1 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEeopUU.

OcHOBHBIE TIOJNOXKEHUS MOJIEKYJsIpHO-KuHeTHueckoil Teopun (MKT), wux omnbsITHOE
obocunoBanue. Jluddysus. bpoyHoBckoe nBmkeHue. XapakTep ABWXCHHS W B3aUMOJICHCTBHS
yacThll BemiecTBa. MoJIen CTPOEHUsS Ta30B, KHUAKOCTEH W TBEPABIX TEl U OOBSICHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE ATUX Mojelield. Macca u pasmepbl MosieKyn (atoMoB). KonnuecTBo BemiecTsa.
[TocrossnHast ABorazpo.

TenmoBoe paBHOBecwe. Temmeparypa u cmocoObl e€ u3mepenus. lllkama temmepatyp
Lenbcus.

Mogenb uaeanbHOro ra3a B MOJICKYJISIPHO-KUHETUUECKOW TEOPUU: YaCTHULIBI ra3a JABUKYTCS
XaO0THYECKHU U HE B3aUMOJEHCTBYIOT JIPYT C APYTOM.

I"a3oBbIe 3akoHbI. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHas TemnepaTypa (IKana
temriepatyp KensBuna). 3akon JlambroHa. M3omporiecchl B HWACATBHOM Ta3e C IMOCTOSHHBIM
KOJINYECTBOM BemlecTBa. [ 'paduueckoe NpeACTaBICHHE HW30MPOIECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

CBs13p MEX1y AABJICHUEM U CPEIHEN KMHETHMUECKON 3HEPIHel MOCTYNATEIbHOIO TEIIOBOTO
JBUKEHHSI MOJIEKYJI WIEaIbHOTO Ta3a (OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUUYECKON Teopun
HJICaJIbHOTO Ta3a).

CBs13b a0COIIOTHOM TEMIEPATYPhI TEPMOJUHAMUYECKONW CHCTEMBI CO CPEIHEH KMHETHUECKOU
DHEPIrHUe MOCTYNATENBHOIO TEMIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECCHl: TEPMOMETP, OapOMETp, MOTyUYCHHE
HaHOMAaTEPHAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHHSI YaCTHUIL BEILIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Buneopoiuk ¢ 3anmuchio pearbHOro OPOYHOBCKOTO IBUKCHHUS.

Huddysus xuakocTeit.

Mogens onbita IITepna.

[IputspkeHne MOJEKY.I.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmionenue u ncciaenoBaHue H30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

HccnenoBanue mpoiiecca yCTaHOBJICHHS TEIJIOBOIO PaBHOBECHUS MPHU TEINIOOOMEHE MEXKIY
ropsiuei U XOJOIHOU BOJOM.

W3ydyeHne U30TEpMUYECKOro Tpolecca (pEeKOMEHJOBAaHO HCIOJb30BaHUE LU(POBOI
nabopatopun).

W3yueHne n30X0pHOTro mpolecca.

Nzyuenne nu3obapHOro mpoiiecca.

[IpoBepka ypaBHEHHUS! COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennogvie mauwiunbol.

Tepmonuuamuueckas (Tl) cucrema. 3amanue BHEIIHUX YCIOBHH TSI TEPMOINHAMHUYECKON
cucteMbl. BHelllHue U BHYTpeHHHE mapaMmeTphl. [lapameTpbl TepMOIMHAMHYECKOM CUCTEMBI Kak
CpeHME 3HAYEHUS BEJIMYMH, ONKUCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmoauHamukud. CaMONpOU3BOJIbHASL peNlaKcalus TEPMOJIMHAMHYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUH: ypaBHEHHUE
MenneneeBa—Kianeiipona u BeIpakeHUE JJIsl BHYTPEHHEN SHEPTUM. Y CJIOBUS TPUMEHUMOCTHU 3TOU
MOJICJIA: HM3KAasl KOHIIEHTpPALMsl YaCTHUIl, BHICOKHE TeMIlepaTypbl. BbIpakeHue [ BHYTpEHHEH
SHEPIUH OJHOATOMHOI'O UJI€ATbHOTO Ia3a.

KBa3ucraTtnueckue nu HECTATUYECKUE TPOLIECCHI.



OnemeHTapHas paboTa B TepMoaAMHAMHKe. Bbruucienue paboTel 1o rpaduky mpoiecca Ha
pV-nuarpamme.

Tennonepenaya kak cnocod M3MEHEHHs BHYTPEHHEN YHEPTUU TEPMOJMHAMUYECKON CHCTEMBbI
6e3 coBepiieHus padboThl. KoHBeK1IMs, TEMIONPOBOIHOCTD, 3TyUEHUE.

KonunuectBo Ternotel. TemnoéMkocTs Tena. Y aenbHas U MOJISIpHAs TEIIOEMKOCTH BEILIECTBA.
VYpaBHenue Maitepa. YaenbHas TEIUIOTa CrOpaHUsl TOIUIMBA. Pacd€r KoivvecTBa TEIUIOTHI MpPH
terutonepenaue. [lonstue o6 annabaTHOM mporiecce.

[TepBebIii 3ak0oH TepMoarMHAMUKH. BHyTpeHHss sHeprus. KonmmuecTBo TEmIoTh U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUHA TEPMOJIUHAMUYECKON CHCTEMBI.

BTopoii 3akoH TepMOAMHAMUKH sl PABHOBECHBIX IIPOLIECCOB: Y€pe3 3alaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOAMHAMMUYECKON CHUCTEMBbI MPOXOAMT €IUHCTBEHHAas aauadara. AOCOIOTHas
TeMIieparypa.

BTopoil 3aKOH TEpMOJMHAMUKHU [UIsl HEPAaBHOBECHBIX MPOLECCOB: HEBO3MOXKHO MEpPENaTh
TEIUIOTYy OT Ooyee XOoNomHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Knaysmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Ipunuuns! geiictBus TernoBsix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [ukn Kapno.

DKOJIOTUYECKUE AaCIEKThl HMCIOJb30BaHUSl TEIUIOBBIX JBHUrareneil. TemiaoBoe 3arpsi3HEHUE
OKPYXaIOIIeH Cpeabl.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKHE IMPOLECChl: XOJOAWIbHUK, KOHIULHOHED,
TU3eTbHBIA W KapOlopaTOpHBIA JBUTATENM, MapoBas TypOWHA, TMOJYYEHHE CBEPXHU3KUX
TEeMIIepaTyp, YTUIH3ALUs «TEIJIOBBIX)» OTXO0JI0B C UCIIOIb30BAHUEM TEIJIOBOTO HACOCA, YTUITU3ALIUS
OMOOpPraHNYECKOro TOILTUBA JJIsl BEIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IPU ainadaTHueCcKOM pacIIMpPEHUH.

BosgyuiHoe oruuso.

CpaBHEHHE YIEJIbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KommnbroTepHbie MO€IH TETIOBBIX JIBUTATENCH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3mepenue yienpHON TEINIOEMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue annabdaTHOTO mpoIecca.

N3yueHne B3aMMOCBS3M SHEPIHM MEXMOJIEKYJSIPHOTO B3aUMOJCHCTBUS W TEMIEPATYpPbI
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpazoBanrie M KOHAeHcanus. McmapeHue ¥ KUIEHHE. YJIelbHAas TEIIoTa
apooOpa3oBaHUSI.

Haceimennsie 1 HeHachIlIeHHbIE Tapbl. KauecTBeHHast 3aBUCUMOCTD TJIOTHOCTU U JIaBJICHUS
HACBIIICHHOTO Iapa OT TeMIepaTypbl, MX HE3aBUCUMOCTh OT 00BEMaA HACHIIIEHHOTO [apa.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUSI OT JaBICHUS B KUIKOCTH.

BnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHble Tena. AHM30TPONHS CBOMCTB KpPUCTAJUIOB.
[TnaBneHue u KpucTaum3anus. Y AesbHas TerioTa miasieHus. Cyomumanus.

Hedopmaruu tBEpIOr0 Tema. Pactsokenume m cxkarue. Casur. Monyne Onra. Ilpenen
ynpyrux nedopmaru.

TennoBoe pacimupeHue XKUIKOCTeH W TBEPABIX Tel, 0OBEMHOE M JIMHEHHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJI€OAaHUI YacTHUI] BEIIECTBAa KaK MPUYMHA TEIMJIOBOTO PACIIUPEHUS Tel
(Ha KaYECTBEHHOM ypPOBHE).

[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOIaX.

YpaBHEHHE TEIJIOBOTO OaaHca.



[ToBepxHocTHOE HaTsmKeHUEe. KoddduimeHT moBepXHOCTHOro HaTshkeHHs. KammuisipHble
saBieHud. [laBieHue moJ MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyna Jlanmnaca.

TexHu4ecKue yCTpoiCTBa U TEXHOJOTUUECKHE MPOLECCHI: KUJIKUE KPUCTAIIIbI, COBPEMEHHbIE
MaTepHaIbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenune. Kunenne npu noOHM>XKEHHOM JJaBJICHUN.

W3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHUS.

OMBbITH ¢ MBUIBHBIMH TJIEHKAMHU.

CwmaunBanue.

Kanunnsipuele siBiaeHusl.

Mopaenu HEHEIOTOHOBCKOH YKUIIKOCTH.

CriocoOb1 U3MepeHHsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmarmii.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, npAKMUKyM.

N3ydeHune 3akOHOMEPHOCTEN UCTIAPEHUS] )KUIKOCTEH.

H3mepenue ynenbHOM TEMIOTHI IUIABJICHUS JIbA.

N3ydeHue cBOMCTB HACHIIIEHHBIX MTApOB.

N3mepenune abCOMOTHON BIAKHOCTH BO3TyXa U OI[EHKAa MACChl TApPOB B TOMEIIICHUH.

N3mepenne ko3 GUIMeHTa moBepXHOCTHOTO HATSHKEHUS.

W3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTU AepopMalliil pPe3MHOBOTO O0Opas3la OT MPHIOKEHHON K Hemy
CHUJIBL.

Pasznea 4. diiekTpoguHaAMHUKA.

Tema 1. Inexmpuueckoe noe.

DNeKTpu3anus Tel W €€ NPOSIBICHUS. DJIEKTPUYECKUM 3apsi. JIBa BuIa 3JIEKTPUYECKHUX
3apsiioB. [I[pOBOAHUKH, TUAAEKTPUKHA U MOIYIPOBOJHUKH. DIEMEHTAPHBIA 3JIEKTPUUECKHUM 3apsi.
3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsaa.

B3aumopneiictBue 3apsanoB. Todyeunsle 3apsasl. 3akoH KysoHa.

OnekTpuueckoe noiie. Ero neicTere Ha 3IEKTPUYECKUE 3apsibl.

Hanpsoxkéanocts  anekTpuueckoro monst. I[IpoOGHblii  3apsin.  JIMHUM  HanpsHKEHHOCTH
3JEKTPUYECKOTO NoJIst. OJTHOPOJHOE SJIEKTPUUYECKOE TOJIE.

[ToTeHUHanbHOCTh 3JIEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHUMATOB U HaIpsKEHUE.
[ToTeHumanbHas 3HEpPrus 3apsaa B JIEKTPOCTaTUYECKOM moje. [loTeHnuman 31eKTpocTaTuuecKoro
noJist. CBsi3b HAMPSKEHHOCTH OIS U Pa3HOCTH MOTEHIIUAIOB ISl AJIEKTPOCTATUYECKOro MoJIs (Kak
OJIHOPOJHOTO, TaK U HEOJHOPOIHOIO).

[IpuHLHMI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHON cdeprl. [lome paBHOMEPHO
3apspkeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsHKEHHOH OECKOHEYHOM IUIOCKOCTH.
KapTtunb! 1MHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATBHBIX ITOBEPXHOCTEM.

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3aPsII0B.

JIMPNEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. J(MaaeKkTpuyeckasi MpOHUIaEMOCTh BELIECTBA.

Konpnencarop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.

[TapannensHoe COEIMHEHUE KOHJIEHCAaTOPOB. [TocnenoBarensHoOE COEIMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>KeHUE 3apsKeHHOW YacTHUIIBI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue yCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: AJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE 3JIEKTPONPHOOPOB, KOHACHCATOPHI, reHeparop Ban ne
['paada.



Hemoncmpayuu.

YCTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

DNEKTPUYECKOE MOJIE 3apsyKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3aPSKEHHBIX IIJIACTHH.

Mognens anekTpocTatnyeckoro reueparopa (Ban ne I'paada).

[IpoBOTHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTHYecKasl 3allnTa.

Y CTpolcTBO M ACMCTBUE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IIOIAAN IUIACTHUH, PAcCTOSHUSA
MEXy HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus AMEKTPUIECKOr0 MOJIs 3apsKEHHOT0 KOHJIEHCATopa.

3apsaka U pa3psKa KOHAEHCAaTopa 4Yepe3 peE3UCTop.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

Ornenka cul B3auMOJICHCTBUS 3apsKEHHBIX TEI.

Habmionenue npeBpallleHus SHEPrHH 3apsHyKEHHOTO KOHACHCATOpa B SHEPIHI0 M3IyUYCHHUS
CBETOJINO/1A.

N3ydeHue npoTekaHus TOKa B LEMH, COJEPKAIIEH KOHAECHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAIOB (HANPSHKEHUS) TPU MOCIEI0BATEILHOM COSTUHEHUN
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsiaa KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuydecKuil mox.

Cuia Toka. [1oCTOSIHHBIN TOK.

VcnoBuss  CylIECTBOBAHMS  MOCTOSIHHOI'O — DJIEKTPUYECKOrO TOKAa. VICTOYHMKM — TOKa.
Hanpsoxenne U u 31C E.

3akoH OMa aJ1s yyacTKa LEnu.

DIIEKTPUYECKOE COMPOTUBJICHUE. 3aBUCUMOCTh CONPOTHBIIEHUS OAHOPOJHOIO IPOBOJHUKA
OT €ro JUIMHBI U IJIOUIaId ONEPEYHOI0 CEUYEHUs. Y I€JIbHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, MapauleIbHOE, CMEIIAHHOE COEAMHEHWE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uenei. [Ipasuna Kupxrodga.

PaGoTa snektpuueckoro Toka. 3akoH Jlxoyms—JIenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TemIoBasi MOLUIHOCTD, BbIEIsIEMAasi HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONMPOTUBIICHHE UCTOYHMKA TOKA. 3aKkoH OMa JJis MOTHOM (3aMKHYTOM )
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKA. KOpoTKO€E 3aMbIKaHuE.

KonpneHncarop B ienu nocTOSSHHOTO TOKA.

TexHu4ecKkue yCTpOMCTBA U TEXHOJIOIMYECKUE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CYETUHK IEKTPUUECKOU DSHEPIUHU.

Hemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH  CWJIbI TOKAa OT HANpsDKEHUS UL PE3UCTOpPA, JIaMIIb
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIWHIPUYECKUX IPOBOJHHUKOB OT JUIMHBL, IUIOLIAJH
NIOTIEPEYHOI0 CEUEHUS U MaTepuaa.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIIEHUS ITPU TOCTOSSHHOM HaIPSIKEHUU.

[Ipsmoe m3mepenne OJIC. KopoTkoe 3aMblkaHHE TajlbBAHMYECKOTO 3JIEMEHTAa M OLICHKA
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bI coeMHEHHsI ICTOYHUKOB Toka, DJ[C Garapeii.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEX/y MOJKOCAMU HCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

HccnenoBanue cMEIaHHOTO COEIMHEHNUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANIPSHKEHUS TSl JITAMIIbl HAKaJIUBaHUS.

VYBenuueHue mpeenia u3MepeHus amrnepMmerpa (BOJIbTMETPA).



Nsmepenune 3/1C u BHYTpEHHET0 CONPOTUBIICHHS] HICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctd JJ]C raapBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pa3HOCTH NMOTEHIMAIOB MEX/y IOJKOCAMU MUCTOYHUKA TOKA OT CHJIbI TOKA B
LEMH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DJIeKTpHUYecKasi MPOBOANMOCTD Pa3JUYHbIX BEUIECTB. JJIEKTPOHHAS MPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCHUMOCTb CONIPOTUBIICHHS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpUYecKUi TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynipoBoiarku. CoOCTBEHHAs M MPUMECHAs TPOBOJIMMOCTD MOJTYyIPOBOAHUKOB. CBOMCTBA
p—n-niepexofa. [TomynpoBoHUKOBBIE IPUOOPEI.

DJIEKTPUYECKUH TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS AUCCOLMALMS. DJIECKTPOJIHU3.
3akonsl Dapajes A 3AEKTPOIIN3a.

DJIEeKTpUUYECKU TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENBHBIN pa3psa. Pa3nuunbie
THIIBI CAMOCTOATEIILHOIO paspsana. Monnus. [1nazma.

TexHuueckue yCTpOWCTBA UM MPAKTUYECKOE MNPUMEHEHHUE: TIa30pa3psAIHbIE  JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHL: AMOMA, TPAH3UCTOP, (HOTOAMON,
CBETOJINO/I, TaJIbBaHUKA, paQUHUPOBAHNE MEIH, BHITIJIABKA ATIOMUHHUS, SJIEKTPOHHAS MUKPOCKOIHSI.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHeHHME NPOBOJUMOCTH METAJIIIOB M OJYIIPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

Habmonenue anekrponusa.

N3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEePUCTUKHU AUOA.

Du3nYecKUl NPAKTUKYM.

CrnocoObl u3MepeHus (pU3NYeCKUX BETUYUH C MCIOJIB30BAaHHWEM aHAJIOTOBBIX M IU(MPOBBIX
U3MEPUTENIbHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JaTUYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE MMOTPEIIHOCTH U3MepeHui pu3nueckux BenudrH. OLeHKa rpaHul] MOrPEeuIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPECHH, UCCICIOBAHUI 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH,
IpPOBEpPKa MPEUIOKEHHBIX THUIOTE3 (BBIOOp M3 paboT, OMUCAHHBIX B TEMaTHYECKHX pasnenax
«YUeHUYECKHI IKCTIEPUMEHT, Ta00paTOpHBIE PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

Nzyuenne kypca ¢usuku yrimyOonéHHOro ypoBHS B 10 Kilacce OCYHIECTBISIETCS C yUETOM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OMOJIOrMH, XUMUH, reorpadun
Y TEXHOJIOTHH.

Mesicnpeomemnole noHamus, CéA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SIBIICHUE, HAy4YHBIA (akT, TUoTe3a, (Qu3uveckas BEeNIWYMHA, 3aKOH, TEOpHs, HaONIO/ICHNUE,
SKCHEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHbIE
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: penieHue cucTeMbl ypaBHeHu. JIuneiinas GyHkmus, mapabosna, runepooa,
uX rpaduKku U cBOMCTBA. TpUroHOMeTpHuecKue (QYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpbI M HMX MPOEKUMHM HAa OCH KOOpPJAUHAT,
CJI0)KEHHE BEKTOPOB.

Bbuonozua: mexanndeckoe NBWKEHUE B >KUBOU mpupoae, AUQdy3us, ocMOC, TEMI000MEH
JKUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYIKAIOMIEH Cpe/lbl, YTUIN3aIUs OMOOPTaHUYECKOTO



TOIJIMBA JJISi BBIPAOOTKH «TEIJIOBOM» M DIIEKTPO’HEPTUH, MOBEPXHOCTHOE HATSIKCHUE U
KaIWUIIPHBIC SIBIICHUS B IPHPO/IE, JICKTPHUYECKHE SIBICHHS B )KUBOH IMPHPOJIE.

Xumuna: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBa,
MOJIIpHAsl Macca, MOJlydeHHe HAaHOMAaTePUaJIOB, TEIUIOBBIC CBOWCTBA TBEPHBIX TeN, KHUIKOCTEH H
ra3oB, )KHJKHAE KPUCTAILIBI, 3JICKTPUUECKHE CBOWCTBA METAIJIOB, HJIEKTPOIIUTHYECKAs AUCCOLMALIHS,
raJbBaHUKA, HIEKTPOHHASI MUKPOCKOIIHSL.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHNe IBIKCHUH C MCHOIB30BAaHHEM MEXaHHM3MOB, YUET CYyXOro M
KHUJKOTO TPEHUS B TEXHUKE, CTATHUECKHE KOHCTPYKIMN (KPOHIITEHH, peméTyaTsie KOHCTPYKIIUN),
HCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHUKE (TUPOCKOIN, BOJOMET U JIpyTue),
JIBUTATENb BHYTPCHHEIO CrOpaHWs, MapoBas TypOWHa, OBITOBOI XOJIOMMIBHHK, KOHIMIIOHED,
TCXHOJIOTUU TIOJIYUCHUSA COBPCMCHHBIX MATCpUajioOB, B TOM 4YHCIIC HAHOMATCpUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUEeCKas 3allNTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, Ta3opa3psaHbIe
JIaMITbI, TOJYTIPOBOIHUKOBBIE TPUOOPHI, TaJIbBaHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

BzauMopeiicTBue OCTOSHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. MarHutHoe noJje. Bekrop
MarHUTHOW MHAYKIMH. [ IpyHIMN Cynepno3uiuy MarHuTHBIX TOJIel. JIMHMU MarHUTHOW MHAYKIIWH.

MarnutHoe mojie MPOBOAHUKA C TOKOM (IPSMOTO IPOBOJHHKA, KATYIIKH U KpPYroBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOZYJIb.

Cuna Jlopenna, €€ HampaBJIeHUE U MOAYJIb. JIBHKEHUE 3apssKEHHON YaCTUIIBI B OJJHOPOHOM
MarHuTHOM noje. Pabora cubl JlopeHna.

MarnuTHoe nosie B Beniecte. @eppoMarHeTKy, napa- U JUaMarHeTUKH.

TexHU4ecKue YCTPOMCTBA M TEXHOJIOTMYECKHME TPOLECChl: MPUMEHEHUE MMOCTOSHHBIX
MarHuToB, 3JEKTPOMAarHUTOB, TECTEP-MYJbTUMETpP, OJJIEKTpoJABHUraTesb SKoOu, yCKOpUTEIH
3JIEMEHTapHBIX YaCTHLI.

Hemoncmpayuu.

Kaprtuna nuHuit THAYKIUA MarHUTHOTO TIOJISt TIOJIOCOBOTO M TMOAKOBOOOPA3HOTO TTOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHuit MarHuTHOM MHAYKIMU MO IJIMHHOTO MPSMOIr0 MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O NMPOBOJHMKA, KATYIIKH C TOKOM.

B3aumopelictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[Jenictere cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBH>KeHUs My4yKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHUMTD 1EHCTBUSA AIIEKTPOU3MEPUTEILHOTO TPUOOPA MATHUTOIIEKTPHUUECKOM CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomeol, RPAKMUKYM.

HccnenoBanue MarHuTHOTO MOJIsI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenne cuibl Amrepa.

N3yueHune 3aBUCUMOCTHU CUJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIMHA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InekmpomazcHumnan uHOyKyus.

SIBieHne HIEKTPOMAarHUTHOM WHAYKUMH. [loTok BekTopa MarHuTHOM wuWHAYKIuU. JC
MHAYKIHMH. 3aKOH 3JIEKTpOMarHuTHoi uHaykuun Papanes. Buxpesoe anexrpuueckoe nosue. Toku
dyko.

OJ1C uHAYKIIMU B TPOBOJHUKE, IBUKYIIEMCS] B OTHOPOJIHOM MAarHUTHOM IIOJI€.

[TpaBuio Jlenua.



NunyktuBHocth. Karymika WHAYKTUBHOCTH B II€NU IOCTOSHHOTO TOKa. SIBieHHe
camouHaykiuu. IJIC caMOMHIyKIHH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHru4ecKkue yCcTpoMCTBa M TEXHOJIOTHYECKUE MPOLECChl: MHAYKIIMOHHAS T€4Yb, COJCHOU,
3aIATa OT JIEKTPU3ALUH TEJI IPU ABUKECHUU B MArHUTHOM I10JI€ 3€MJIN.

Hemoncmpayuu.

Habmioienue siBieHust 37eKTPOMarHUTHOM MHYKITUH.

Uccnenosanue 3aBucumocty IJIC HHIYKIIMK OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

IIpaBuiio Jlenna.

[Tanenne MarauTa B aIIOMUHUEBOU (MEHOM) TpyOe.

SIBiieHME CaMOMHIYKIUU.

Uccnenosanue 3aBucumoct DJIC caMOMHAYKIMU OT CKOPOCTH W3MEHEHHSI CUJIbI TOKAa B
LETH.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

UccnenoBanue siBEeHUS 3IEKTPOMArHUTHOW UHTYKIIUH.

Ornpenenenne HHAYKIMA BUXPEBOI'O MAarHUTHOTO TOJIA.

UccnenoBanue siBICHUS] CAMOUHTYKIIUH.

COopka Mozenu 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nen 5. KoJsieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHast cucrema. CBoOOOAHBIE KOJIEOAHUS.

["apmonnueckue konedbanus. Kunematndeckoe U TMHAMUYECKOE OMUCAHUE. DHEPTreTHYECKOe
ONMHCaHUe (3aKOH COXPAHEHHUS MEXaHWYECKOW »HHEpruM). BhIBOJ ITWHAMUYECKOTO OIMUCAHUS
rapMOHMYECKHUX KOJeOaHUH U3 UX SHEPreTHUECKOT0 M KHHEMAaTHUECKOTO OMHUCaHUS.

AMvrmutyna u ¢asa konebanmil. CBS3b aMIUIUTYAbl KOJNCOAHWA HCXOAHOW BEIUYUHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTH U YCKOPEHHS.

Ilepuon m vactora xonebanuii. [lepuox ManbIX CBOOOJHBIX KOJeOAHMI MaTEeMaTHYECKOTO
MmasiTHUKA. [leproa cBOOOAHBIX KOeOaHMI TPYKUHHOTO MasTHUKA.

[lonarue o 3aryxaromux KoyebaHusx. BeiHyxnenHble konebanusi. Pezonanc. PezonancHas
KpuBas. BiausiHue 3aryxaHust Ha BUJl PE30HAHCHOW KPUBOW. ABTOKOJICOAHUSI.

TexHu4eckue YCTpONCTBAa M TEXHOJOTMUYECKHE MPOLECChl: METPOHOM, Yachl, Kayelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOro ABUKECHHUS.

Habmronenne He3aBUCHMOCTH MEPUO/Ia MAITbIX KOJIEOAaHUH Tpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyxaromux KoeOaHWi U 3aBUCUMOCTH TIEPHOJIa CBOOOAHBIX KOJICOAHUN OT
CONPOTHUBIICHUS.

HccnenoBanue KoneOaHMii Tpy3a Ha MACCHBHOM TIPY)KHHE C LEIbI0  (POPMUPOBAHUS
MpEJICTaBICHUA 00 UIeaIbHON MOJIENN TPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU NpU KoeOaHUsIX rpy3a Ha Mpy>KUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.

Hab6nronenue pe3onanca.

Yuenuueckuii 3xcnepumenm, nadbopamopnvie pabomul, RPAKMUKYM.

W3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuenne 3aKk0HOB IBMKEHHS TeJa B X0J1¢ KOJeOaHUi Ha yIpyroM IojiBece.

W3yueHne NBUKEHNS HUTSHOTO MASITHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKHHHOM MasTHHKE.

HccnenoBanuie yObIBaHUS aMIUIUTYAbI 3aTyXaIOUINX KOIeOaHuUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.

Tema 2. Dnexmpomaznummnoie Ko1edbanus.



KoneGarenpupiit  koHTYp. CBOOOAHBIE HIEKTPOMArHUTHBIE KOJNEOAHUS B HICATLHOM
kKojebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIUTYABl 3apsija KOHACHcCATopa C
aMIUTUTYAON CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxammue  3IeKTPOMAarHUTHBIE  KoJeOaHWs.  BBIHYXICHHBIE  AJIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemenHbIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE U JIEHCTBYIOLIEE 3HAUCHHE
CWJIBI TOKA U HAIIPSDKEHUS TPU pa3inyHOM popmMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHbI MEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCAaTOp M KaTylllKa WHAYKTUBHOCTH B
LENU CUHYCOUJAIBHOIO IEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaIpsy)KEHU .

WneanpHbiii Tpancpopmarop. IlpousBoacTBo, mepemada W MOTPEOJICHHE DIICKTPUUECKOU
SHEPIHUH.

OKOJIOTMYECKUE PHUCKM IPU NPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa HCHOIB30BaHUA
AJIEKTPO3HEPTUU B ITOBCEHEBHOM JKU3HH.

TexHuueckue YCTpOWCTBA M TEXHOJIOTMYECKHE TPOIECCHI: AJIEKTPUYECKHIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCHUMOCTh YaCTOTHI CBOOOIHBIX KOJ€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.

OcruiorpaMMbl JIEKTPOMAarHUTHBIX KOJICOAHU.

['eHeparop He3aTyXarMIMX AICKTPOMArHUTHBIX KOJICOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

Breiny>xeHHble CHHYCOMIabHbIE KOIeOaHusl.

Pesucrop, karymika MHIyKTUBHOCTH U KOHAEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pe3onanc mpu mnocnenoBaTeIbHOM COEIMHEHUM PE3UCTOpPAa, KATYHIKM HHAYKTHUBHOCTH H
KOHJIEHCATOPA.

YCeTpoicTBO M MPUHIIAIL JeHCTBUS TpaHchopmaTopa.

Mopens IMHUY 3JIEKTPOIIEpeadH.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

Wzyuenue Tpanchopmaropa.

HccenenoBanue mEepeMEHHOIO TOKAa 4epe3 IOCJIEN0BATENBHO COEIMHEHHBIE KOHJIIEHCATOD,
KaTyIIKy U PE3UCTOP.

Habmroienue 351eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH ITEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60IHbL.

Mexanuyeckue BOJHBI, YCIOBHS MX pacnpocTpaHeHus. [lonepeunbie u MpoAodbHbIE BOJIHBI.
[lepnon, cKOpOCTh pacpOCTPaHEHUs U ITIMHA BOJHBI. CBOMCTBA MEXaHUYECKHUX BOJIH: OTPa)KCHUE,
nperomMieHue, nHTephepeHIus U Audpaxius.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IymoBOe 3arpsi3HEHNE OKPYIKAIOLIEH Cpeabl.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIOBUS W3JIy4€HUs HJIEKTPOMATHUTHBIX BOJH. B3aumuas
OpHUEHTAILM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  IJEKTPOMArHUTHBIX  BOJH:  OTPAXXEHHE, IPEIOMIICHHE,  IOJSpU3aLNS,
uHTEephepeHIHs U AU(PaKITHsL.

[kana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHre 371eKTpPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckue YCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
panap, paauoNnpuEMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neus, yapTpa3BykoBas TUarHOCTHKA
B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHUE ONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno kak UCTOYHUK 3BYKa.



3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmoienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue natepepeHny u 1uppakiud MEXaHMUECKUX BOJIH.

AKyCTUYECKUI PE30HAHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHE.

Hab6nronenue cBs3u TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M ¥ 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIIEHUE, MOJIIpU3aLus,
nudpakiys, HHTEpPEpeHITHS.

O6HapyxeHrne HHPPAKPACHOTO U YIHTPAPHOICTOBOTO U3TyICHHM.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPpAKMUKyM.

N3ydeHue nmapaMeTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuxka.

[IpssMonuHENHOE pacnpocTpaHEHHE CBeTa B OXHOpoaHOM cpene. Jlyu csera. Toueunsii
VCTOYHHK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. llocTpoeHue H300pakeHH B IIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MMOKa3aTeNb MPETOMIICHHUS.
OTHOCUTENBHBIM MOKa3aTeab NpesnoMieHus. [10CTOSIHCTBO 4acTOThI CBETa M COOTHOLIEHUE JUIMH
BOJIH IIPY NIEPEXO0/I€ MOHOXPOMATHUECKOIO CBETA Yepe3 TPaHUIly pas3zeiia IByX ONTHYECKUX CPEL.

Xon nydeit B mpusMme. Jucnepeust ceeta. CloKHBIN cocTaB 6emoro cBera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaHoro BHyTPEHHETO OTPaKeHUS.

Colwuparomue u pacceMBaroIue JUH3bL. ToHKas H3a. POKYCHOE PACCTOSIHUE U ONITHYECKast
CHJIa TOHKOH JIMH3BI. 3aBUCHUMOCTH (POKYCHOT'O PAacCTOSIHHUS TOHKOW c(epuyecKod JHH3BI OT €€
T€OMETPHUH U OTHOCUTEJIBHOTO MTOKA3aTENs PETOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JINH30MU.

Xon dyda, NpOIIEIUIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ IIaBHOM ONTHYECKON OCH.
[ocTpoenne n300pakeHUI TOUKH U OTpe3Ka MPSMON B COOMPAIOIIMX M PACCEHUBAIOLINX JIMH3AX U
UX CHCTEMaX.

Ontuueckue nmpudopsl. Paspermiaromnias cnocoOHOCTh. ['71a3 Kak ONTHYECKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas ontuka. Marepdepenuns cBera. KorepeHTHbIE HCTOUHUKH. Y CJIOBUS HAOIIOACHUS
MaKCHMyMOB ¥ MUHHUMYMOB B MHTEP(QEpPEHIIMOHHON KapTHHE OT JABYX KOI€PEHTHBIX MCTOYHHUKOB.
[Tpumeps! K1acCHUECKUX HHTEPHEPEHIIMOHHBIX CXEM.

Hudpaxus cera. [Iudpakionnas pemérka. Y ciioBue HaOII0IeHNS TIaBHBIX MAaKCUMYMOB
IpY NaIeHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpPONCTBA M TEXHOJIOTMUECKHE MPOLECCH: O4YKHM, JIyNa, IEpUCKOII,
doToanmnapar, MUKPOCKOII, TPOEKIIMOHHBIN armapar, MPOCBETICHHE ONTUKH, BOJIOKOHHAs OINTHKA,
TU(paKIMOHHAS pelIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesroMiIeHUs CBETA.

HabmiogeHne noHoro BHyTpEeHHEro oTpaskeHus. MoJienb CBEeTOBOIA.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAILIEIbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKomna.

Ha6mronenue untepdepeHium cera.

Habmioienue 1BETOB TOHKUX MIIEHOK.

Habmonenue nugpaxiuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenue nudpakiiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.



Habmronenue nonsipu3aiuu cBera.

[TpuMeHeHre MoIIPOUIOB JIJIsl U3yUEHUSI MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaol, nPAKMUKYM.

W3mepenue nokaszarens IpeaoMIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIeCcTBa (HA MpHUMEpPE KUIKUX
JIUH3).

N3mepenne GpoKyCHOTO pacCTOSHUS paCCEUBAIOLIHNX JIMH3.

[Torydyenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bI.

[Torydyenue n300paxeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TenecKOnMuecKuX CUCTEM.

Hab6mronenue audpakuuu, nHTephEpeHITNN U TIOJISIPU3AINH CBETA.

N3yuenne nonsipuzanuu cBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUIIEKTPHUKA.

N3ydenne nuTeppepeHInu JIa3epHOro U3IYYeHUS Ha ABYX LIEISX.

Habmronenue aucrepcum.

Hab6nronenue u uccnenoBanue qudpakIiimOHHOTO CIIEKTpA.

H3mepenne miHbI CBETOBOW BOJIHBI.

[Torydenue ciekTpa U3JIyuyeHus: CBETOIMO0/1a TPH MOMOLIH TU(PPaKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cienIHAJbLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHunbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHukH. [locTynaTel cHenuaibHOM TEOpHH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW ~ WHTepBaid.  lIpeoOpasoBanus  Jlopenma.  YcimoBue
npuauHHOCTA. OTHOCUTEIIBHOCTh OJJHOBPEMEHHOCTHU. 3aMeIJIeHHEe BPEMEHH U COKPAIICHUE JITHHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C DHEPTUEH U UMITYJTECOM PENIITUBUCTCKON YaCTUIBI. DHEPTHUS MTOKOSI.

TexHuuyeckue yCTpOWCTBA U TEXHOJIOTMYECKHE MPOLECCHhl: CIYTHUKOBBIE MNPUEMHHUKH,
YCKOPUTEIH 3apsHKEHHBIX YACTHII.

YyeHuueckuil SKCIIEpUMEHT, J1a0opaTOpHbIE PabOThI, MPAKTUKYM.

OnpeneneHne MMIyJIbCa W SHEPTUU PENATUBUCTCKHUX dvacTwil (mo QotorpadusiMm Tpekos
3apsKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3nea 7. KBantoBasi pusmnka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TeII0OBOE U3NTyYeHHE (M3Ty4eHre a0COMOTHO YEPHOTO Tea). 3aKOH CMEIEHUS
Buna. I'unote3a [1nanka o kBaHTax.

@DOTOHBL. DHEPTHUs U UMITYJIBC POTOHA.

®dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl hoTodPdekra. YpaBHeHHE DUHINTCHHA IS
doroapdekra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeta (B YaCTHOCTH, JIaBJICHHWE CBETa Ha aOCOJIOTHO TMOTJIOMIAIONTYIO U a0COIFOTHO
oTpakatolyto noBepxHocts). OnbiTel I1. H. Jlebenena.

BonHoBbie cBoiicTBa yactuil. BomHbel ae bpoins. nuHa BosiHbI e Bpoilist u pasmepsl
o0nacTu JOKaNIM3aIMK JIBUXKYIIEHCS dacTuiel. KopmyckymsipHo-BomHOBON Ayanu3Mm. Judpakuus
3JIEKTPOHOB Ha KpUCTAJIIax.

Criermnduka n3mepenuii B Mukpomupe. CootHomeHus HeotpeaenéuHocrei I elizendepra.

TexHuyeckue yCTpOIICTBA M TEXHOJOTHYECKHE MPOLECCHl: CIEKTPOMETP, (POTODIEMEHT,
dboTomgaTunK, TyHHETBbHBIA MUKPOCKOII, COTHEUHast OaTapesi, CBETOIUO/.

Hemoncmpayuu.

®oTod3deKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

HccnenoBanue 3aBUCHMOCTH CONPOTHUBIICHHS MTOIYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

CBeToauoI.

Conneunas Oartapest.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, RPAKMUKYM.

HccnenoBanue goropesncropa.

N3mepenne nocrosinHoM [1manka Ha ocHOBe rccnenoBanus Gororddexra.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YE€pPE3 CBETOJIUOJ] OT HAIIPSKEHUSI.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [imaneraprast Mmoaens atoma Pesepdopaa.

[Toctynatel bopa. M3nydenue u moryomnieHue (OTOHOB MpH IMEpEexoj/ie aToMa C OJIHOTO
YPOBHS 3HEPTUU Ha APYIOU.

Bupsl ciektpoB. CrieKTp YpOBHEH 3HEPTHHU aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3NTydeHue cBeta. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIEKTpPaJIbHbIA  aHAIU3
(criekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

HabmroneHne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHUE CUETUMKA HOHU3UPYIOIINX YACTHII.

Ornpezenenne IJIUHBI BOJIHBI JIA3EPHOTO U3ITYUYEHUSI.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

Habmionenue nuHeiiuaToro crnekrpa.

HccenenoBanue crnekTpa pa3peKeHHOTO aTOMApHOIO BOJOPOAA M M3MEPEHUE MOCTOSHHOU
Punbepra.

Tema 3. Quzuka amomHo20 A0Pa U I1EMEHMAPHBIX YACHUY,.

Hyxnonnas moxpens siapa I'eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4HCIO spa.
N3otomsl.

PagnoaktuBHOCTh. Aunb(a-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaa. ['amma-
U3JIyYEeHHE.

3aKOH paJUOaKTUBHOro pacnana. PaamoakTuBHble wu30TONBI B mpupone. CBoicTBa
MOHU3HPYIOLIEro M3JIy4eHUs. BiusHue paJiroakTUBHOCTH HA YKUBBIE OpraHU3Mbl. ECTECTBEHHBIM
¢don u3nyuenus. Jlozumerpusi.

DHeprus CBSI31 HyKJIOHOB B siipe. SnepHbie cuibl. [ledexT macce sapa.

Snepublie peakuuu. Jlenenue u cuHTes sAaep. SnepHsie peaktopsl. [IpodneMs! yrpaBisieMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJOTUYECKHE ACTIEKThI PAa3BUTHUS AIEPHON SHEPTETUKHU.

Meroasl perucTpaluu U UCCIAEA0OBAHUS JIEMEHTAPHBIX YACTHULL.

DyHIaMeHTaIbHbIE B3aUMOJCUCTBUA. bapuoHbl, Me30HbI W JenToHbl. [IpeacraBnenue o
CranpaptHoil Mogenu. KBapk-TritooHHast MOJENb apOHOB.

®usuka 3a npenenamu CtanaapTHOM Moaenu. TéMHas MaTepusi U TEMHAsI SHEPTUSL.

EnuncTBO pM3nveckoil KapTHHBI MUpA.

TexHuueckue yCTpoHMCTBa M TEXHOJIOTMYECKUE MPOILECCHI: TO3UMETP, Kamepa BuibcoHa,
SJIEPHBINA PEaKkTop, TEPMOSACPHBIN peakTop, aToMHasi 00M0a, MAarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomeol, RPAKMUKYM.

HccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenne nornomieHus: 6€Ta-4acTUIl AITFOMUHHEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BuTUA acTpoHoMuu. [IpukinanHoe U MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMMUH.
[TpruMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

Meroasl acTpoHOMUYECKHX ucciaeaoBaHuil. CoOBpeMEHHBIE ONTHYECKUE TEJIECKOIIBI,
PaAMOTENECKOIIbl, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUTUMOE JBUKCHHE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. MicTounnk 3Heprun CoiHIa U 3BE3].

3BE311bI, MX OCHOBHBIE XapaKTEPUCTUKH. /[narpamMma «CIEKTpaJbHBIN KJIACC — CBETUMOCTHY.
3BE31bI TVIABHOI MOCIEIOBATEILHOCTH. 3aBUCUMOCTL «Macca — CBETHUMOCTBY» JUISL 3BE3] IIaBHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEACTaBICHUS O
MPOUCXOKACHUH U 3BoJonK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3I.



Mnineunsiii [Iyte — Hama [Manaktuka. [lonoxxenne u aBuxenue Conuua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sIAPAxX TaJaKTHK.

Bcenennas. Pacmmupenue Bceenennoill. 3akon Xa0O6ma. PaszGeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBo€ H3mydeHuE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenus.

Habmronenus 3BE3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C MCMHOJIb30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JIJIS1 OTIpeIeIeHHsI TTOJIOKEHNS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyyapus 1 sipkue 3BE3/BI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHH.

Du3nYecKUl NPAKTUKYM.

CrniocoObl u3MepeHus (pU3N4ecKUX BETUYHUH C MCIOJIB30BAaHHWEM AHAJIOTOBBIX M IUGPOBBIX
U3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX  JIaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MepeHui (pu3nyeckux BeauduH. OLeHKa rpaHull MOrPeuIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPECHHM, MCCIECIOBAHUI 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH,
IIPOBEpPKa MPEUIOKEHHBIX THUIOTE3 (BbIOOp M3 paboT, OMUCAHHBIX B TEMaTHYECKHX paslernax
«YYeHUYEeCKHI SKCIEPUMEHT, JIAOOPATOPHBIE paOOTHI, IPAKTUKYM» ).

O0o0maree MOBTOPEHHUE.

O06o0011eHne U CUCTeMaTH3aIMsl COACPIKaHUs Pa3lieNioB Kypca «Mexanukay, « MoiekymsipHas
buzuka u TepMoAMHAMUKA», «ieKkTpoauHamuka», «KomeGanus u BodHB), «OCHOBBI
CHeLMATbHON TEOpUH OTHOCHUTENbHOCTWY», «KBaHTOBas (Qusmka», «IIEMEHTbl acTpOHOMUU U
acTpou3uKm».

Posb ¢pu3nku 1 acTpOHOMUU B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COLIMANBHON U ATUYECKON
cdepax IesTeNbHOCTH YeJI0BEeKa, POJib U MECTO (PU3MKH M aCTPOHOMUU B COBPEMEHHOW Hay4yHOMU
KapTUHE MHpa, 3HAUEHHE  ONMCATENBbHOW, CHUCTEeMATHU3UPYIOUIeH, OOBSCHUTEIBHOH U
MPOTHOCTUYECKON (GYHKIMNA (PU3NYECKON TeopuH, poib (U3HMYECKON Teopuu B (HOPMHUPOBAHHH
NpeCTaBICHUN O (PU3MUECKON KapTHHE MUpPa, MECTO (U3NYECKOH KapTUHBI MUpPa B 00OLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IPEICTABICHUI O IPUPOJIE.

Me:xnpeamerHbie CBA3H.

N3yuenue kypca ¢uzuku yriayOn€HHoro ypoBHs B 11 Kiacce OCyIIECTBISETCS C y4E€TOM
COJIepKATEIbHBIX MEXIIPEJAMETHBIX CBsI3€il ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

MesicnpeOmemuvie nOHAMUA, CEA3AHHbIE C U3YYEHUEM MEMO006 HAYYHO20 NOZHAHUA:
SBJIEHUE, HAay4HbIH (QakT, runore3a, (uU3NUecKas BEIUYMHA, 3aKOH, TeOopus, HaOIIOJIEHHE,
HKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHUE, NOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE
npuoOopsI, U(poBast 1ad0paToOpHs.

Mamemamuka: pelieHNe CHCTEMBbl ypaBHEHHMH. TpuroHoMerpuyeckne (QyHKIUHU: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE€ TPHUIOHOMETPUYECKOE TOXKAECTBO. BeKTOopel U uX
NPOCKIIMM HA OCH KOOpAMHAT, CJIOKEHHE BEKTOPOB. [IpomM3BOAHBIE 3IEMEHTAPHBIX (YHKITHA.
[Tpusnaku moo0us TPEyroabHUKOB, OMPEIeTeHNE TUIOIa1 UIOCKUX GUryp u o0béma Ted.

Buonozusa: snekTpuyueckue sBJICHUS B )KUBOW MPUPOAE, KojeOaTeNbHbIe IBUKECHUS B KUBOU
INPUPOJE, OKOJOTMYECKHME PHUCKH TMPU MIPOU3BOACTBE DJIEKTPOIHEPTUHU, IIEKTPOMATHUTHOE
3arpsiI3HEHUE OKpYXKAloIIeH Cpenbl, YJIbTPa3BYKOBas [MAarHOCTUKA B MEIUIMHE, ONTHYECKHE
SBJICHUS B )KMBOM MPUPOJIE.

Xumua: CTpOEHHE aTOMOB M MOJEKYJ, KpUCTaNIMYecKash CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM pemIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghua: marnuTHBIE TONIOCa 3€MIH, 3QJIEKH MAarHUTHBIX Py, (HOTOCHEMKA 3eMHOM
MOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHNE IOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOJBUIATEIb
Sxobu, reHepaTOp NEPEMEHHOTO TOKa, WHAYKIMOHHAs IeYb, JIMHUU DJJIEKTpoIiepesaad,
ANIEKTPOABHUraTeNb, pajnap, paguoONpuéMHHUK, TENEeBU30p, aHTeHHa, Tenepon, CBY-meus,
YJIbTPAa3BYKOBAsl JIMATHOCTHMKA B TEXHHUKE, NPOEKIMOHHBIA ammapar, BOJIOKOHHAs OIITHKA,



coJHeyHast O6aTapes, CIIyTHUKOBBIC IPUEMHHKH, SIIEPHAsI SHEPTeTUKA U SKOJIOTMYECKHE aCIeKThI €€
pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3NKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOEHUsI yueOHOro mnpeamera «Dusnka» HOKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCSl PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTpEHHEU
MO3UIIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAIIUN, MMO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIINX TPAJAULUOHHBIM LIEHHOCTSIM POCCUICKOTO 00IIECTBa, PAaCIIUPEHHUE KU3HEHHOTO
OMBITA U ONBITA JESITEIILHOCTU B MPOIECCE pean3allid OCHOBHBIX HAIpaBICHUN BOCHUTATEIHHOU
JEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

rPa’*KAaAHCKOTr0 BOCTIMTAHUS:

e chopMHpPOBAHHOCTH TPAKIAHCKOW TO3UIMH OOydYalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIEeCTBA;

® TMPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEUECKHX T'YMaHHUCTUYECKHX W JIEMOKPATHYECKUX
IICHHOCTEI;

® TOTOBHOCTh BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEpecax Ipa)KAaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYTIPABICHUHU B 00pa30BaTEeIbHON OpraHU3aIuHy;

® YyYMEHHME B3aUMOJIEUCTBOBATh C COLMAIbHBIMHU HWHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIUSAMU U Ha3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKON NEATEIBHOCTH.

NMATPHOTHYECKOT0 BOCIIUTAHUSA:

e chopMHPOBAHHOCTH POCCUUCKON TPaKIAHCKON UICHTUYHOCTH, TATPUOTH3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHUMBOJIaM, JOCTHXKEHHSIM POCCHUUCKUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHNUS;

® CrOCOOHOCTH OIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIE€ATEIbHOCTH YUEHOTO;

® 0CO3HaHHE JHUYHOI'O BKJI/Ia B IIOCTPOCHUE YCTOHYHUBOTO Oy IyIIETO.

3CTETHYECKOIr0 BOCIIMTAHUS:

® HCTETHMYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILETO
¢u3nueckoil Hayke.

TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpeC K pa3iuuHbiM cdepaMm MpodeccnoHaNbHON [eATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C ()M3MKON M TEXHHKOW, YMEHHME COBEpILIaTh OCO3HAHHBIN BHIOOp Oymyieit
npodeccuu 1 peanu3oBbIBaTE COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTh W CIIOCOOHOCTH K 00pa3OBaHHIO U caMO0Opa3oBaHUIO B 00jacTu (pU3MKH Ha
MPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCIMTAHUS:

e copMHPOBAHHOCTH JKOJOTUYECKOW KYJIBTYphl, OCO3HAHHE TJI0OATBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

® [UJIJAHMPOBAHUE M OCYIIECTBICHHUE NEHUCTBUU B OKPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

® pACIIMPEHUE ONbITa JEATEIbHOCTH HKOJOTMYECKOM HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUU 10 (hU3HKe.

HEHHOCTH HAYYHOI0 MO3HAHUS:

e CchOPMHUPOBAHHOCTb MHPOBO33PEHHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs PU3NUECKON HAYKH;

® OCO3HaHHE LEHHOCTU HAy4YHOH NIEATEIbHOCTH, TOTOBHOCThH B MPOLIECCE U3YUEHUS (PU3HKHI
OCYILECTBIISATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JIEATEbHOCTh WHIWBHUIYAIbHO M B
rpyIIe.



METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3soBble Jlornyeckue 1eicTBUSA:

CaMOCTOSITENILHO (OPMYJIHPOBATh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTrh €&
BCECTOPOHHE;

OTIpEeNATh LENH NeATeIbHOCTH, 3aJaBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3NUYECKUX SIBICHUSAX;
pa3pabatrbIBaTh IUIaH pEICHUs MPOOJIEMBbI ¢ YUETOM aHAJIM3a UMEIOIINXCS MaTepUaIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OILEHUBATH COOTBETCTBUE PE3YJHTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh U BBHIMOJHATH pabOTy B YCJIOBHUSIX pEaTbHOrO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciienoBaTeIbcKe AeiiCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMH TOHSTUSIMH M METOJIaMHU (PU3UUIECKOM
HaYKH;

BJIJICTh HaBBIKAMU Y4E€OHO-HMCCIIEIOBATEIBCKON W MPOCKTHOM AEATEIBHOCTH B 00JacTH
(bu3KKH, ClIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS
3a7a4 PU3NIECKOTO COICPKAHMS, TPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

BJIAJICTh BHJAMH JESTEIHLHOCTH IO TOJYYCHUIO HOBOTO 3HAHWsS, €r0 HWHTEPIPETAIlHH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3UYHBIX YYEOHBIX CHTYaIUSAX, B TOM YHCIE TPH
CO3/IJaHWHU YYE€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIISITh  [IPHYMHHO-CJICICTBEHHBIC CBSI3W M aKTYaJIM3HPOBATh 3a]lady, BBIIBUTATH
TUNOTE3y €€ pelleHus, HaXOJUTh apTyMEHTHI Ui JI0Ka3aTeIhCTBA CBOMX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TOJNYYCHHBIE B XOJE pEHICHHS 3aJaddl pPe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENBbHON AEATEIHLHOCTH, B
TOM YHUCJIE TIPU U3yUYeHUHN PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3MKE B IPAKTHUECKYIO 007IaCTh KU3HEAEATEILHOCTH,
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIEC IOAXObI M PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BJIQJICTh HAaBBIKAMU MOJTyYeHHsS WHPOPMAIMK (HU3NIECKOTO COAEP)KaHHS U3 UCTOUYHHKOB
Pa3HBIX THIIOB, CaMOCTOSITENBHO OCYIIECTBIISATH MOWCK, AHAIN3, CHCTEMAaTH3ALHUI0 H
MHTEpIpeTannio HHPOPMALIUU PA3THYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBA HMH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
peLICHNN KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U OPTaHU3aLlMOHHBIX 3a/a4 C COONIIOCHUEM
TpeOOBaHUN HPrOHOMUKM, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHHs,
IPABOBBIX W ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOI 0€30MacHOCTH;

CO37aBaTh TEKCTHl (M3MUYECKOTO COAEPKaHHWSA B PA3IMYHBIX (opmarax ¢ ydE€ToM
Ha3HAuYeHUs HMHPOpPMALUU M IEJICBOW ayJIUTOPUU, BBIOMpas ONTUMAIBHYIO (GOpMy
IPE/ICTaBICHNS U BU3yaIH3aLlUH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeiCTBUA:

OCYILIECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH NEATEIHHOCTH;



pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHRIX CUTYallui U CMATYaTh KOH(INKTHL;
Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON H UHIUBUIYaTbHOU PaOOTHI;
BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaK0r0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH, OpPraHU30BBIBATH W KOOPAWHUPOBATh
JIEUCTBUA 10 €€ JOCTUKEHUIO: COCTABJIATH IJIAH JIEHUCTBHM, PACIIPEAEIATh POJIU C YUYETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/a M KaXJO0r0 YYacTHHKA KOMaH/bI B OOIIMIA pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE NPOEKTHI, OLEHUBATh WAECH C IMO3MIIMM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErHYECKOE IIOBEJCHUE B pPaA3JIMYHBIX CUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHBbIE YUeOHbIE 1€iiCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO OCYILECTBIJIATh IO3HABATENIBbHYIO JESITEIbHOCTh B 00NacTH (DU3MKKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOSITENIFHO COCTaBISITh IUIAH PELICHUs PAcu€THBIX W KAuyeCTBEHHBIX 3ajad, IUIaH
BBIIIOJIHEHUSI MPAKTUYECKOH pabOThl € y4ETOM MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacuMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
peleHue;

OLIGHUBATh MIPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAULUU B OONACTH (DUBHKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KYJIbTYPHBIA YPOBCHB.

CﬂMOKOHTpOJIb, IMOIMOHANIbHbII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HaBbIKAMU MO3HABATEIbHON peIeKCUU KaK OCO3HAHMS COBEPIIIAEMbIX J1eHCTBUI
Y MBICIIUTENbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCIIOJIb30BaTh IPUEMBI peICKCUU JIJIsl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;
IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AEATEeIbHOCTH;
MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AEITEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce qOCTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrpaMMBbI 110 (PU3UKE AJIsi YPOBHS
cpeaHero oouiero oopa3oBaHus y 00y4arOLUXCsl COBEPILIEHCTBYETCSI SMOLIMOHAIbHBIN MHTEIUIEKT,
npernonararomui copMupoBaHHOCTb:

CaMOCO3HAHHUsI, BKIIOYAIOIIErO CIIOCOOHOCTH OHUMATh CBOE DMOLIMOHAIBLHOE COCTOSHHUE,
BUIETh HAIPaBJICHUS PAa3BUTHSA COOCTBEHHON IMOIIMOHAIBLHOM Cc(ephl, OBITh YBEPEHHBIM B
cebe;

CaMOper.HI/IpOBaHI/I}I, BKJIFOYAKOIICTO CaMOKOHTpO.HB, YMGHI/IG HpI/IHI/IMaTB
OTBETCTBEHHOCTb 3a CBOE MOBEJCHHE, CIIOCOOHOCTH aallTUPOBATHCS K 3MOIIMOHAIBLHBIM
U3MEHCHHSIM U MPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY,

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIONMICH CTPEMJICHHE K JOCTH)KEHHIO IICIH M YCIEXY,
OIITUMHU3M, HHUITUATUBHOCTD, YMGHI/IG I[eﬁCTBOBaTB, HUCXOOA U3 CBOUX BOSMO)KHOCTeﬁ;



® OMIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE IpPYTHUX,
YUUTBIBaTh €r0 MPH OCYIIECTBICHUH OOILICHHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEIKUBAHUIO;

® COLMAIbHBIX HABBIKOB, BKIIOYAOLINX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C IPYTMMHU
JIOABMH, 3a00TUTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(PIUKTHI.

I[MPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 knacce mpeIMETHbIE PE3yslbTaThl Ha YIIyOJIEHHOM YpPOBHE JIOJIAKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

® [IOHMMAaThb pOJb (U3UKHM B DSKOHOMHUYECKOH, TEXHOJIOTHYECKOH, HKOIOTHYECKOMH,
COLMAJIBHOM M 3TUYECKOM cepax NesATeTbHOCTH 4YelloBeKa, posib U MeCTO (U3UKU B
COBPEMEHHOM HAY4YHOM KapTHHE MMpPA, 3HAYEHUE ONMCATEIIBHOW, CUCTEMATU3UPYIOLLEH,
OOBSCHUTEIIPHOW M TPOTHOCTUYECKONW (YHKIMH (U3MIECKON TEOPUU — MEXaHHKH,
MOJICKYJISIPHOM (PU3MKH U TEPMOIUHAMUKH, POJIb (PU3UYECKON Teopuu B (OPMHUPOBAHUU
MIPEACTABICHHUH 0 (QU3NYECKOIN KapTUHE MUPAa;

® pa3INYaTh yCIOBHS HNPUMEHMMOCTH MOJAEIEH (U3MUECKUX Teld U MPOLECCOB (SIBICHHM):
UHepIanpHas cucTteMa OTcyéra, aOCOJMIOTHO TBEPAOE TENo, MarephajbHas TOYKa,
PaBHOYCKOPEHHOE IBMKEHHME, CBOOOJHOE MaJeHHe, aOCOMIOTHO ympyras aedopmanus,
abCOIIOTHO yNpyroe U abCOOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIHU ra3a, KUIAKOCTH U
TBEPAOTO (KPUCTAJUIMUECKOT0) Tela, HMACAIbHBIM TIa3, TOYEUHBIH 3apsj], OJHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

® pa3inyarh yciaoBus (TPaHHULBL, 00JIACTH) TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHUMATh
BCeoOIMI xapakrep (yHIAMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTb HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

® AHAJIM3HUPOBATH U OOBSICHATH MEXAHWYECKHUE MPOLIECCH U SBICHUS, HCIIONB3YSI OCHOBHBIC
NOJIOKEHUS M 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBHIKCHMS,
(dopMysbl KHHEMAaTUKU PaBHOYCKOPEHHOTO JBWXKEHHUs, mpeoOpasoBanus [ammmes ams
CKOPOCTM M IepeMellcHMs, 3aKOoHbl HproTOHa, mpuHIuMN oTHOcuTenbHOCTH ['anmies,
3aKOH BCEMHPHOTI'O TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXAHUUYECKOM IHEPIHH,
CBSI3b pPabOTBHl CHUJIBI C HM3MEHEHHEM MEXaHHMYECKOW HHEpPruu, YCJIOBUS PpaBHOBECHUS
TBEPAOrO TENa), HPU 3TOM HCIOJIB30BaTh MAaTEMAaTHUECKOE BBIPAKEHHE 3aKOHOB,
yKa3blBaTh YCJIOBUS MPUMEHMMOCTH (U3MYECKUX 3aKOHOB: IpeoOpasoBaHuil [ anmnes,
BTOPOT'O U TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUsI UMITYJIbCa U MEXaHUYECKON
JHEPruH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

® AHAIM3UPOBaTh U OOBACHATH TEIUIOBBIE IPOLECCHI M SIBJIEHUS, UCMOJIb3Yys OCHOBHBIE
nonoxenus MKT u 3akoHbI MOJIEKYJISIpHOW (U3UKU M TEPMOJUHAMUKH (CBSI3b JaBJICHUS
UJICaIbHOTO Ta3a CO CpeJHEed KUHETHYECKOM JHEpPrued TEeIIOBOrO MABWKEHUS U
KOHILICHTpALEN €ro MOJIEKYJI, CBSI3b TEMIIEpaTyphbl BELIECTBA CO CPEIHEN KMHETUYECKON
JHEprued TEIUIOBOTO JBHKCHHUS €r0 YacTHUl], CBsS3b JaBJICHHUA HICAIBHOIO TIa3a C
KOHIIEHTpalluel MOJIEKYJ U €ro TeMIlepaTypol, ypaBHeHue MeHnneneeBa—Knaneiipona,
HEPBbIM 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPAHEHHS PHEPruu B TEIUIOBBIX IpoOIEccax),
IPU 3TOM HCIOJB30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS
MPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Knanelpona;

® AHAJIU3UPOBATh U OOBACHATH NEKTPUUECKUE SBICHMS, UCIIOJIb3YS] OCHOBHBIE TOJI0XKEHUS
Y 3aKOHBI WIEKTPOJUHAMUKH (3aKOH COXPAHEHUS AIIEKTPUUECKOro 3apsiaa, 3akoH KyioHa,
NOTEHLUAIBHOCTD 3JIEKTPOCTATHUECKOTO IOJISI, IPUHIUI CYNEPIO3ULUN NIEKTPUUECKUX
IOJIEH, TIPU OJTOM YyKas3blBasg YCJIOBUS IPUMEHMMOCTH 3akoHa Kynona, a Ttaxxke
IIPAKTUYECKH Ba)KHBIE COOTHOILIEHMS: 3aKOHbI OMa s ydacTKa LENU U JUIsl 3aMKHYTOU
AJIEKTpUYECKOM 1ienu, 3akoH [[xoyns—Jlenna, nmpaBuna Kupxroda, 3akonst @apanest mis
3JICKTPOJIN3A);



ONMKCHIBATh (HU3MUECKHUE MPOLECCHl U SIBICHUSA, WCIOJIb3YsS BEIWYHHBI: NEepeMelieHue,
CKOPOCTb, YCKOPEHHE, UMITyJIbC T€Ja U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIbI, J1aBJICHUE,
NOTEHLMAaIbHAs SHEPTUs, KNHETHYECKasi SHEPrus, MeXaHu4yecKasi SHeprusi, paboTa CHUJIBL,
LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSDKECTH, CHJIa YIPYroCTH, CHJIa TPEHMS,
MOIITHOCTb, DHEPTHUs B3aMMOJICHCTBHS Tela ¢ 3eMiél BONM3U €€ MOBEPXHOCTH, SHEPTHS
ynpyroi aedopManuy npy>KUHbI, KOJTUYECTBO TEIJIOTHI, a0COIIOTHAs TeMIleparypa Teja,
paboTa B TepMOJIMHAMUKE, BHYTPEHHSSI SHEPTUS HI€aTbHOI0 OJJHOATOMHOIO ra3a, paboTa
UJCAIBHOTO ra3a, OTHOCUTENbHAs BIAXXHOCTh Bo3ayxa, KIIJ| maeanbHOro TemiaoBoro
JIBUTATENS; AIEKTPUUECKOE MOJIE, HAIPSHKEHHOCTD 3JIEKTPUYECKOTO OIS, HAPSKEHHOCTh
II0JI TOYEYHOTO 3apsi/ia WM 3apsHKEHHOTO 1Iapa B BAKyyME U B IMAJIEKTPUKE, TOTEHIUAI
3JIEKTPOCTATHYECKOTO MOJISA, Pa3HOCTh MOTEHLUAJIOB, JIEKTPOABIKYIIAs CUIIA, CUJIA TOKA,
HalpsDKEHUE, MOIIHOCTh TOKA, JJIEKTpUUYecKas €EMKOCTh IUIOCKOTO KOHJIEHcaTopa,
CONPOTHUBIICHHE YYacTKa IENU C MOCIEAOBATEIbHBIM M IApaJUICIbHBIM COEIMHEHUEM
PE3UCTOPOB, FHEPTHUS AIEKTPUUYECKOTO MOJISI KOHJIEHCATOPA;

OOBSICHATh 0COOEHHOCTH MPOTEKaHUs (PU3MUECKUX SBICHUN: MEXaHHMUYECKOE IBIIKEHHE,
TEIUIOBOE JIBH)KEHHE YAaCTHII BEILIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE IBUKEHHE,
muddy3us, HCIapeHue, KUMEHHE W KOHACHCAIMs, IUIABICHWE W KPUCTAILIM3AIMA,
HaIlpaBJI€HHOCTh  TEIUIONEpEeaaun,  dJJEKTpu3alus  Tel,  SKBUIIOTEHUHAJIbHOCTh
MOBEPXHOCTH 3apsKEHHOT'O TIPOBOJIHUKA,

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKOW BEIMYUHBI OT IPYrod ¢
UCIIOJIb30BAHUEM MPSAMBIX HW3MEPEHHM, IPHU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(uKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (DU3MUECKUX BEIUYMH B BHJIE
rpadgukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEUIHOCTEH HW3MEpPEeHHH, JeNaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEJOBaHMUS;

NPOBOJIUTH KOCBEHHBIC U3MEpEHUs (U3NYECKUX BEJIWYMH, OpPU OSTOM BBIOMPATH
ONTUMAJBHBIA  METOJ HW3MEpEHHUs, OIEHUBAThb aOCONIOTHBIE M  OTHOCHUTENbHBIC
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAMTD OIBITHI 110 IPOBEPKE MPENTIOKEHHOW TMIIOTE3BL: JIAHUPOBATh SKCIIEPUMEHT,
coOuparh KCIEPUMEHTAILHYIO YCTaHOBKY, aHAJU3UPOBATH IMOJIyYEHHbIE PE3yNbTaThl U
JIEJIaTh BBIBOJI O CTaTyCe MPEJI0KEHHON TMIIOTESBI;

coOmoaTh TMpaBuja OE30MIaCHOTO TpyJa HpU TMPOBEACHUM HCCIEIOBAHMNA B paMKax
y4eOHOro0 S3KCIEepUMEHTa, MPAKTUKyMa W Yy4eOHO-HCCIIEeNOBATENbCKOM U MPOEKTHOM
NEeSITeIbHOCTH C HCIOJb30BAaHMEM H3MEPHUTENbHBIX YCTPOMCTB M JIaOOPaTOPHOIO
000py10BaHMS;

pemaTh pacu€THBIC 3a/1a4d C SIBHO 3aJaHHON M HESIBHO 3aJIaHHOW (DU3UYECKON MOJIENBIO;
Ha OCHOBAaHMM aHalW3a YCJIOBHUA OOOCHOBBIBATH BBIOOp (pu3Mueckol MonenH,
OTBevarolleil TpeOOBaHUAM 3aJlauM, MPUMEHITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3UUECKUX TEOPHH MPH UCTIOIH30BAHUN MAaTEMaTUYECKHX METO/IO0B PEIICHUS
3a/a4, NPOBOJAUTH pacyéTbl HAa OCHOBAHMM HWMEIOIIMXCA JAaHHBIX, aHAJIU3UPOBATh
Pe3yNbTaThl U KOPPEKTUPOBATh METO/IbI PELIEHUSI C YUETOM MOJIyYEHHBIX PE3YJIbTAaTOB;
pemaTh KauecTBEHHbIE 3aJaud, TpeOyrolue NMPUMEHEHUsT 3HAaHUM M3 pasHbIX pa3ziesioB
Kypca (U3MKH, a TaKKe HHTErpallid 3HAHUM M3 APYTrUX IPeIMETOB €CTECTBEHHO-
HAay4YHOr'0 IIMKJA: BBICTPAMBATh JIOTMYECKYIO LIETMOYKY pPAaCCyKIECHUW C ONOpOM Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS,

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ui OOBSCHEHUS OCHOBHBIX NPHHIUIIOB pabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE NPOIECCOB OKPYXAIOIIET0 MHpa, B Ppa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

AHAJIM3UPOBATh U OLICHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM JESATENbHOCTH
YeNoBeKa, CBS3aHHOW C (HU3MUECKUMH TMPOLECCAMHU, C TMO3MIMHA HKOJOTHYECKOM
0€30MacHOCTH, NPEJICTaBICHUM O palMOHAIBHOM MPUPOJONONIb30BAHUM, a TakKke



pasyMHOM MCIIOJIb30BAaHUU JOCTH)KEHUM HAyKW UM TEXHOJOTHM Uil JajJbHEUIIETrO
Pa3BUTHSI YEJIOBEYECKOTO OOIIECTBA;

MPUMEHATh Pa3JInYHbIe CIOCOOBI pabOThl ¢ MHpOpMaIend (HU3NIECKOTO COACpKAHUS C
WCIIOJIb30BaHNEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA, PH ITOM HCIOJIB30BaTh
COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS IOMCKA, IepepaboTKU U MPEIbsIBICHUS
y4eOHOM M HAyYHO-TIOMYJISPHON WH(MOpMALUU, CTPYKTYPHUPOBAHUS W HUHTEPIPETAIIUN
uH(pOpMallMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHaJIU3UPOBATH
MOJTy4aeMyr0 HH(POPMAIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS
3HAaHUHU, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OPMaLINK;

NOPOSBISATh  OpraHU3alMOHHBIE ¥  IO3HABaTeNbHbIE YMEHHUS  CaMOCTOSITEIBHOIO
NpUOOPETEHUsT HOBBIX 3HAHUM B TMPOIECCEe BBIMOJHEHUS TPOCKTHBIX U y4eOHO-
HCCIIEI0BATELCKUX PadoT;

paboTaTh B IpyMIle C UCIIOJIHEHUEM PAa3IMYHBIX COLIMATIBHBIX POJIEH, IIaHUPOBATh paboTy
TPYNIBL, PAlMOHATBLHO pACIpPENeaTh NEATEIBHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OLEHUBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TpPyNIbl B  peEIICHHE
paccMmaTpruBaeMoil mpoOIEMBL;

OPOSIBIISATh  MOTHBAIMIO K Oyaymield  mpo)eCCHOHANbHOM  NIEATENBHOCTH  TIO
CIENUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPOGHUIISL.

K konmy oOydenust B 11 knacce TipeqMeTHBIC PE3yNbTaThl HA YIIyOIEHHOM YPOBHE JIOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO0YUAIOLINXCS YMEHHIA:

NOHUMATh POJIb (PU3UKU B IKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COIMAILHON M ATHUYECKON
cdepax AesTeIbHOCTH YeJI0BEKa, POJIb U MECTO (PU3MKHU B COBPEMEHHON Hay4YHOW KapTHHE
MHUpPa, pOJIb ACTPOHOMHUHM B IIPAKTHUYECKON JEATEIBHOCTH 4YEJIOBEKAa M JajbHEHIIEM
HAayYHO-TEXHUYECKOM DPa3BUTHUH, 3HAYCHUE OIHCATENbHOM, CHUCTEMATH3UPYIOLICH,
OOBSICHUTENIBHOM YW TPOTHOCTUYECKOM  (QYHKUMH  (U3MYEeCKOl  Teopuum  —
NIEKTPOJUHAMUKH, CHEIMAIbHON TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOW (U3UKH, POJIb
¢usnueckoil Teopun B (HOPMHUPOBAHUU TPEACTABICHUN O (PU3UUECKON KapTUHE MUDA,
MeCcTO (U3NYECKON KapTUHBI MUpPa B OOLIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPECTaBICHUN O IPUPOJIE;

pa3nuyath YCJIOBUSI MIPUMEHUMOCTH MOZeNeH (U3NYECKUX Tell U MPOLECCOB (SBICHUN):
OJTHOPOJHOE JIEKTPUYECKOE U OJTHOPOJHOE MATHUTHOE I10JIs, FApMOHUYECKUE KOJIeOaHMsl,
MaTeMaTUYECKUH MAATHUK, WICaJIbHBIA NMPYKUHHBIA MasTHUK, TapPMOHUYECKHE BOJIHBI,
UJeaNbHBIA KOJIeOATEIbHBIM KOHTYpP, TOHKAs JIMH3a, MOJICJIEH aroMa, aTOMHOTO sjpa U
KBAHTOBOM MOJICITH CBETA;

pa3nuyarh ycioBHs (TpaHHIIbL, 0071acTH) MIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHUMATh
BCeOOIMI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U OIPAaHMYEHHOCTb HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh M OOBSACHATH DJCKTPOMATHUTHBIE TPOLECCHl U SIBICHUS, HCIIONb3Ys
OCHOBHBIE TIOJIOKEHMSI M 3aKOHBl DJIEKTPOJMHAMUKHM U CHEHUAIBbHOM Teopuu
OTHOCHUTEJIBHOCTU (3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsja, cuiaa Amiepa, cuia
JlopeHnia, 3akOH DJJEKTPOMarHUTHOM WHAYKUMM, mnpaBuio JleHna, cBsa3p OJIC
CaMOMHIYKIMHU B JJIEMEHTE ICKTPUYECKOU LIENN CO CKOPOCTBIO U3MEHEHUS CHIIbI TOKa,
MIOCTYJIAThI CIIEHNATbHON TEOPUU OTHOCUTEIBHOCTH DNHIITENHHA);

aHaATM3UPOBaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUSA, MCIIOJB3YS MOJIO0KECHUS
KBaHTOBOW (u3uku (ypaBHeHHE OWHIITEHHa a1 (Gotodddexra, MepBbId U BTOPOH
noctynarel bopa, MpUHIMI COOTHOIIEHUS HeomnpeaenéHHocTel ['ei3enOepra, 3aKOHBI
COXPAaHEHHs 3apsA0BOTO M MAacCCOBOTO YHMCENI M JHEPIUU B SICPHBIX PEaKLUAX, 3aKOH
PaAMOaKTUBHOIO pacnaja);

OIUCHIBATh (PU3UYECKHE IMPOLECCHl M SIBICHUS, HCIIOJB3YS! BEJIWYMHBI: HANpPsSHKEHHOCTH
INEKTPUYECKOTO IOJIsA, TOTEHIUAN IEKTPOCTaTUYECKOrO IOJISA, PA3HOCTh MOTCHIMAJIOB,
JIEKTPOJBMIKYILAsl CHUJIA, MHAYKLMS MarHUTHOIO T1OJIsl, MATHUTHBIN MOTOK, cuiia AMmepa,



WHIYKTUBHOCTB, DJICKTPOJBIDKYINAS CHUJIA CAMOWHIYKIIMU, DHEPrUs MAarHUTHOTO IMOJIS
MPOBOJAHHMKA C TOKOM, DPENSTUBUCTCKUNA HMITYJIbC, TOJIHAS HSHEPTHUsi, DHEPIrusi MOKOs
CBOOOMHON YACTHIIBI, SHEPTUs M HMITYyJIbC (OTOHA, MACCOBOE YHUCIO W 3apsi sapa,
SHEPTus CBA3U AJIpa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHWS (PU3MUECKUX SBICHHUHA: SJIEKTpOMArHUTHAas
WHAYKIHS, CAaMOMHIYKIMs, PE30HaHC, MHTephepeHIrsl BOIH, TU(paKIus, AUCICPCHS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, porornexrpuueckuit 3gdekt (dhotoaddexr), anpda- u
Oera-pacmansl saep, raMma-uslydeHue sjuep, (GU3MUeCKHue MPUHIUIBI CIIEKTPATBHOTO
aHaiu3a 1 paboThl J1azepa;

OTIpe/IeNIATh HANpaBieHHEe WHAYKIWM MAarHUTHOTO TOJS NMPOBOJHUKA C TOKOM, CHIIBI
Amriepa u cuinbl JlopeHua;

CTpOUTh H300pakeHHEe, CO3/laBaeMO€ IIJIOCKUM 3€pPKaJioM, TOHKOH IWH30H, W
PacCUUTHIBATh €0 XapaKTePUCTUKU;

IPUMEHSTh OCHOBOIIOJIAraloIllue aCTPOHOMHUYECKHE TIOHSATHS, TEOPUM U 3aKOHBI IS
aHaym3a ¥ OO0BSICHEHUS (U3UUYECKUX TPOIECCOB, MPOUCXOANINX B 3BE3/IaX, B 3BE3IHBIX
CUCTEMaxX, B MEXTaJlaKTUYECKOI cpefe; MBUKEHUS HEOECHBIX Tel, HBOJIOLUU 3BE3N U
Bcenennolii;

MPOBOANTH HCCIENOBAHUE 3aBHUCUMOCTEH (PU3NYECKUMX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX M3MEPEHUN, IPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJy4eHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUAC TpaduKoB ¢ Y4IETOM
aOCOMIOTHBIX ~ MOTPEIIHOCTeM  W3MEpeHHWil, JenaTh BBIBOABI MO  pe3yjbTaTaMm
WCCIICJIOBAHHS,

MPOBOJAWTH KOCBCHHBIE HW3MEpEHUsT (PU3MYECKHX BEIWYHMH, IPH OSTOM BBIOUPATH
ONTUMAJBHBIA  METOJ] HW3MEpEHHs, OICHUBAThb aOCONIOTHbIE M  OTHOCHUTENbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;

MIPOBOJNTH OMBITHI MO MPOBEPKE MPEATI0KEHHOW TUIIOTE3bI: TIAHUPOBATH IKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAILHYIO YCTaHOBKY, aHAJTM3UPOBATH IMOJYYCHHBIC PE3yNbTAaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3bI;

OTKCHIBATh METO/IbI MOJTyUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMUIA;

coOnrofaTh MpaBuia OE30MACHOTO TpyJa MpU MPOBEACHUM HCCIEJOBAaHHM B paMmKax
y4e0HOr0 JKCIEepUMEHTa, MPAKTUKyMa W Yy4eOHO-HCCIIEeNOBATENLCKOH U MPOEKTHOM
NESTENIbHOCTH C HCHOJB30BaHWEM M3MEPUTENbHBIX YCTPOWCTB M JIaOOpaTOPHOTO
000pyaOBaHNUS;

pemaTh pacyéTHbIe 3a7auyl C SIBHO 33/1aHHOW M HESIBHO 33/1aHHON (PU3UYECKON MOJEINBIO:
HAa OCHOBAaHMU aHajM3a YCIOBUS BbIOMpaATh (U3MUECKHE MOJENH, OTBEYAIoIINe
TpeOOBaHUSM 3a/la4yd, MPUMEHATH (HOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIAThI
buznyecKux TEOpUil MPH HCIONb30BAHUM MaTEMaTHYECKHMX METOJOB pEeLIeHHs 3ajad,
MPOBOANTH PACUYEThl HA OCHOBAaHUM MMEIOIIMXCS JAHHBIX, aHATHU3UPOBATh PE3yNbTATHI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUYETOM MOJyYEHHBIX PE3YyJIbTaTOB;

pelath KauecTBEHHBIE 3a/ladyu, TpeOyloulue NMpUMEHEHUs! 3HaHUW U3 pa3HBIX Pa3/esioB
Kypca (U3MKH, a TaKK€ HHTETpPAllMd 3HAHUN W3 JIPYTUX TMPEIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTPAaWBaTh JIOTHMYECKYIO LIEMOYKY pacCyXJIeHUH C Omopoil Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS ISl OOBSCHEHHS] OCHOBHBIX IMPHHIIMIIOB PAOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOECKHBIX YUEHBIX-(QHU3UKOB B pa3BUTHE
HAyKW, B OOBSICHEHHME TMPOIIECCOB OKPYKAIOIIEr0O MHUpPA, B pPa3BUTHE TEXHUKH H
TEXHOJIOTHI;

AHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM JESATENbHOCTH
YEeJIOBEeKa, CBS3aHHOHW C (PU3WUYECKHMMH TIPOIIECCaMH, C TO3UIUNA AKOJOTHUECKOU
0€30MacHOCTH, WPEJCTABICHUI O pPAIMOHATHHOM TMPUPOJONONB30BAHAM, a TaKKe



pasyMHOM MCIIOJIb30BAaHUU JOCTH)KEHUM HAyKW UM TEXHOJOTHM Uil JajJbHEUIIETrO
Pa3BUTHSI YEJIOBEYECKOTO OOIIECTBA;

MPUMEHATh Pa3JInYHbIe CIOCOOBI pabOThl ¢ MHpOpMaIend (HU3NIECKOTO COACpKAHUS C
WCIIOJIb30BaHNEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA, PH ITOM HCIOJIB30BaTh
COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS IOMCKA, IepepaboTKU U MPEIbsIBICHUS
y4eOHOM M HAyYHO-TIOMYJISPHON WH(MOpMALUU, CTPYKTYPHUPOBAHUS W HUHTEPIPETAIIUN
uH(pOpMallMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHaJIU3UPOBATH
MOJTy4aeMyr0 HH(POPMAIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS
3HAaHUHU, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OPMaLINK;

NOPOSBISATh  OpraHU3alMOHHBIE ¥  IO3HABaTeNbHbIE YMEHHUS  CaMOCTOSITEIBHOIO
NpUOOPETEHUsT HOBBIX 3HAHUM B TMPOIECCEe BBIMOJHEHUS TPOCKTHBIX U y4eOHO-
HCCIIEI0BATELCKUX PadoT;

paboTaTh B IpyMIle C UCIIOJIHEHUEM PAa3IMYHBIX COLIMATIBHBIX POJIEH, IIaHUPOBATh paboTy
TPYNIBL, PAlMOHATBLHO pACIpPENeaTh NEATEIBHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OLEHUBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TpPyNIbl B  peEIICHHE
paccMmaTpruBaeMoil mpoOIEMBL;

OPOSIBIISATh  MOTHBAIMIO K Oyaymield  mpo)eCCHOHANbHOM  NIEATENBHOCTH  TIO
CIENUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPOGHUIISL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJTACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMbI Bceero Koutpoabubie — IlpakTuyeckue o0pa3zoBaTe/ibHbIE
padoThI padoThI pecype
Pasnea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI
1.1 Hayunslli MeTO IO3HAHUS IPUPOLBI 6
Hroro no pazgeny 6
Pa3nea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPaHEHHUS] B MEXAHHUKE 10 1
Nroro no pazgeny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmoannamuka. TennoBsle MallIMHbL 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
MIepPex0/Ibl
Nroro no pazgeny 49
Pa3nen 4. JIEKTPOJANHAMUKA
4.1 DJIEKTPUYECKOE TOJIe 24 1
4.2 I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK 24 1
4.3 ToKM B pa3In4HbIX cperax 6
Hroro no pazgeny 54
Paszea 5. PU3HUYECKHAN MPAKTUKYM
5.1 ‘ Pu3n4eCKUl IPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m E:;?;;;O;::me PAINCI0B H TEM Beero Koutpoabsnbie IIpakTuyeckue f:g;g)f O(LB:TI:J)ILHH e
padoThI padoThI pecypesr
Paznen 1. JIEKTPOANHAMUKA
1.1 MarnuTHOe nosue 14
1.2 DJIEKTpOMAarHuTHasi UHY KIS 13 1
Nroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoineOaHus 10
2.2 DJeKTpOMarHUTHBIE KOJIeOaHUs 15
73 MexaHuyeckue U 3JIEeKTPOMarHUTHbIC 10 |
BOJIHBI
2.4 Onrtuka 25 1
Nroro no pazgeny 60
Pa3nen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcnoBbel CTO 5 1
Hroro no pazaeny 5
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHO-BOIHOBOH Ayann3m 15
4.2 ®usuka aToma 5
43 ®u3rKa aTOMHOTO S7jpa U dJIEeMEHTapHBIX 5
YaCTHIL
Hroro no pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
5.1 ‘ DJeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 12
Hroro no pasaeny 12
Pa3znen 6. PUSHYECKUM TIPAKTUKYM
6.1 ‘ DuU3nYECKU MPAKTUKYM 16 16
Nroro no pazgeny 16




Pa3nea 7. OBOBIIIAIOIIEE TIOBTOPEHHUE

Cucremarusanus 1 00001eHue
71 IPEIMETHOTO COJCPKAHUS U OIbITa

JeSITeIbHOCTH, TIPUOOPETEHHOTO TPH 15
n3ydeHuu kypca ¢usuku 10 — 11 kmaccon
Nroro no pazgeny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIEKTPOHHbIE
ara uugpoBbIe
Nen/m Tema ypoka Beero Kontpoabubie IIpakTnyeckue i[qu R 061?:1[; OBATEILHEIE
padoThbI padoTbI pecypes

1 ®dusnka — pyHaaMeHTaIbHAast HayKa O 1 http://phys-
IpupoJie ege/sdamgia.ru

) HayunbIiit MeTO/ MO3HAHUS U METOBI 1 http://phys-
UCCIIeIOBaHUS (PU3NYCCKUX SBICHUN ege/sdamgia.ru
DKCIIEpUMEHT U TEOpHs B TIPOIECCE MTO3HAHUS http://phys-

3 npupoel. Habmomenre u SKCIepuMeHT B 1 AUD-L/PAYS
(usnKe ege/sdamgia.ru
CriocoOsr M3MEpEHUs duznueckux
BEJIMYNH(aHATIOTOBBIC u nudpoBbie http://phys-

4 U3MEpUTENbHbIE TNPUOOPHI, KOMIBIOTEPHBIE 1 AUD:/PIYS

ege/sdamgia.ru
NATYNKOBBIE CUCTEMBI).

5 AOGCOIIIOTHASI U OTHOCUTEIbHAS ITOTPEITHOCTH 1 http://phys-
U3MEpEeHUH (PU3NUECKUX BEITUYNH ege/sdamgia.ru
MonenupoBanue (U3MUECKUX SBICHUN U
MPOIIECCOB (MaTepuagbHas TOYKa, a0COIFOTHO
TBEpAOE  Temo, UWAeallbHas  KHUAKOCTb,

WJeaNbHBIA Ta3, TOYCUHBIN 3apsa). [ umoresa. htto://ohvs-
6 dusnueckuit 3aKOH, TPAHUILIBI ero 1 ALD-/DIAYS:
ege/sdamgia.ru
npuMmeHuMoct. Ousnueckas teopud. Posb u
MECTO (1076370971 B dbopmupoBaHUU
COBPEMEHHON HAy4YHOW KapTHHBI MHpA, B
MPAKTUYECKOU JCSITEIbHOCTH JTIOCH
Mexannueckoe nBrmxkeHune. CrucreMa oTcyeTa.

5 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 1 http://phys-
nskeHus. [Ipsimast u oOpaTHas 3agauun ege/sdamgia.ru
MexaHuku CTapToBasi AMArHOCTHKA

8 Pannyc-BekTop MaTepualbHON TOYKH, €TO 1 http://phys-




MPOEKIUU Ha OCH KoopauHaT. TpaekTopusi.
[lepemerienue, cCKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHAsi CKOPOCTh) M YCKOPEHUE
MaTepUaIbHOM TOUKH, UX MPOEKIINHU Ha OCH
CHUCTCMbI KOOpAUWHAT.

ege/sdamgia.ru

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE.

eJbI0 onpeaeJTeHusi MTHOBEHHOH

http://phys-

9 I'padpuaeckoe onrcanne paBHOMEPHOTO .

o ege/sdamgia.ru
MPSIMOJTMHEHHOTO JBUKCHUS

10 CrnosxeHue nmepeMenieHnid 1 CKOPOCTEH. http://phys.-
Pemenue 3amau ege/sdamgia.ru
HepaBnomepHnoe JBH)KEHUE.

PaBHOyCKOpeHHOE MPSMOJIMHEHOE hito://phvs-
11 JBUYKEHHUE. 3aBUCHMOCTh KOOP/IMHAT, AUD-L/PAYS
. ege/sdamgia.ru
CKOPOCTH, YCKOPEHHS U IyTH MaTepHAIbLHOU
TOYKH OT BPEMEHHU U UX IpaduK.

12 I'paduueckoe onucanme MpIMOTUHEHHOTO http://phys.-
JIBUYKEHUS C IOCTOSIHHBIM YCKOPEHUEM ege/sdamgia.ru
CBoOoaHoe majieHue. Y cCKopeHue CBOOOTHOTO

13 najeHus. 3aBUCUMOCTh KOOPMHAT, http://phys-
CKOPOCTH, YCKOPEHHS OT BPEMEHHU U UX ege/sdamgia.ru
rpaduKu

14 JIBI>KeHHe Telna, OpOIIeHHOr0 O YIJIOM K http://phys-
TOPU30HTY ege/sdamgia.ru
KpuBonuneiinoe NIBIDKCHUE. JBmxeHnue
MaTepUaTbHOM TOYKH 1O  OKPYKHOCTH.

VYrioBasg u nuHeWHas ckopocTh. Ilepuon u htto://ohvs-
15 yacrora obOpameHus. LleHTpocTpeMuTensHoe o
ege/sdamgia.ru
(HOpMAasBHOE), KacaTeJbHOe
(TaHTeHLIMAJIBHOE) W  TOJHOE YCKOpPEHHE
MaTepHaTbHON TOYKH.

16 KontpoJsbHas pa6ora no reme http://phys.-
"Kunematuka" ege/sdamgia.ru
PDu3nyecKuil MPAKTUKYM 110 TeMe hito://phvs-

17 "U3y4yeHne HePABHOMEPHOTO ABUKEHUS € e

ege/sdamgia.ru




ckopoctu'"

PDu3nyecKuil MPAKTUKYM 110 TeMe
"U3mepeHune yCKOPEeHUs NMPHU

http://phys-

18 . -
NPSIMOJINHEHOM PAaBHOYCKOPEHHOM ege/sdamgia.ru
JABHKEHHH 110 HAKJIOHHOI miockocTn"

Du3nYeCKHl MPAKTUKYM 110 TeMe htto://ohvs
http://phys-

19 "HN3y4eHune IBUKEHHUS Tes1a, OPOLIEHHOIO -

" ege/sdamgia.ru
TOPU30HTAJIBHO
Du3nYeCKHl MPAKTUKYM 110 TeMe

20 "UccaenoBanne 3aBUCUMOCTH MepHOaa http://phys-
o0pameHusi KOHHYECKOro MasiTHUKA OT ero ege/sdamgia.ru
napamMeTpos'

IlepBbiif 3akoH Hprorona. MHepunanbHbie
cuctembl orcuéra. [Ipunuun
http://phys-
21 OTHOCUTENBHOCTH [ anues. -
ege/sdamgia.ru
HeunepuuanbHbie cucTeMbl
oTcuéra(onpeaeseHue, IpUMeEpHI).

2 Macca Tena. Cumna. Bropoii 3akon HeroTona http://phys-
JUTsl MAaTepUaIbHOM TOUKH ege/sdamgia.ru

23 Tperunii 3akoH HproTOHaA a1 MaTepuaibHBIX http://phys-
TOYEK. ege/sdamgia.ru

24 [Tpunnun cyneprno3uiuu cui. Pemenne http://phys-
3aJ1a4 Ha IpUMEHEHHe 3akoHOB HbroToHa ege/sdamgia.ru
3aK0H BCEMUPHOTO TATOTCHUSI. httn://phys

7 http://phys-
25 DKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1 ;
. ege/sdamgia.ru
WHEPTHON MacChl
Cuna TSKECTH M YCKOpPEHHE CBOOOJHOTO
MaJCHUs 3aBUCUMOCTh YCKOpEHUs httn://ohys
htip://phys-
26 CBOOOJHOTO MaJeHUsI OT BBICOTHI HAaJ ;
ege/sdamgia.ru
MOBEPXHOCTHIO IUTAHETHI U oT
reorpauuecKOi MUPOTHIL.
JIBukeHne HeOeCHBIX Te U UX httn://phys
http://phys-
27 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas

KOCMHUYECKasi CKOpocTh. 3akoHbl Kermiepa

ege/sdamgia.ru




73 Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec http://phys-
T€Ja, IBMXKYILIErocs ¢ YyCKOPEHUEM. ege/sdamgia.ru
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUA
CKOJIbKEHUST W  Cujla TPEHUS  IOKOS.

29 Koaddumnment tperns. Cuna conpoTUBICHHS http_://p_hys.-
MIPU JBMKEHUU TeJla B )KMJIKOCTH WM Ta3e, eé ege/sdamgia.ru
3aBHCHUMOCTh OT CKOpPOCTH OTHOCHTEIBHOTO
JIBUKCHHSL.

30 Hasnenue. ['mapocraTuueckoe AaBIeHHE. http://phys-
Cuna Apxumena ege/sdamgia.ru

31 AGcomoTHO TBepaoe Teno. [loctynarensHoe http_://p_hys.-

U BpalllaTEeJIbHOE IBUKEHUE TBEPJOTO Tela ege/sdamgia.ru

3 MOMEHT CuJIBl OTHOCUTEIHHO OCH BPALICHHUS. http://phys-
[1ne4o cumsl ege/sdamgia.ru
CrnosxeHue CHll, MPUIOKEHHBIX K TBEPIOMY

33 teny. LlenTp TspkecTn Tena. YcaoBus http_://p_hys.-
paBHOBECHSI TBEPAOIO Tena. Bubl ege/sdamgia.ru
paBHOBECHS

34 Pemenue 3amad mo treme "J{mHamuka. http_://p_hys.-
Crartuka TBepnoro tena' ege/sdamgia.ru

35 KonTpoabHasi paéoTa no teme http://phys-
" Tunamuka. CTaTuka TBepaoro rejaa' ege/sdamgia.ru
Du3nYeCKHl MPAKTUKYM 110 TeMe
"IIpoBepka runoTe3bl 0 HE3ABUCUMOCTH httn://phvs

36 BpeMeHHM IBUKEHHUA OPYCKAa 10 HAKJIOHHOM AUD-L/PAYS-

ege/sdamgia.ru

MJIOCKOCTH Ha 32/IaHHOE PACCTOSIHHE OT €ro
Macchbl"
Du3nYeCKHl MPAKTUKYM 110 TeMe

37 "HccaenoBanue 3aBHCUMOCTH CHJI http://phys-
YIPYIrocTH, BOSHUKAIOIIMNX B MPYKUHE U ege/sdamgia.ru
pe3nHOBOM o0pasue, oT ux aegpopmanun'

Du3nYeCKHl MPAKTUKYM 110 TeMe
http://phys-
38 "H3mepenne k03P GUIEHTA TPEHHS 110

BeJIMYUHE YIJIOBOI0 KO Ppuiuenra

ege/sdamgia.ru




3apucumoctu Frp(N)"

PDu3nyecKuil MPAKTUKYM 110 TeMe

39 "UccsenoBanue ycJa0BUil paBHOBeCHSI Mys_—
TBEPAOro Tesia, MMEIIero och Bpamexnus" ege/sdamgia.ru
NMiynec MaTepuabHOW TOUYKHU, CUCTEMBI

40 MaTrepuaibHBIX ToueK. [leHTp Macc cucTempl http://phys.-
MaTepUaIbHBIX TOYEK. TeopeMa o JBUKEHUU ege/sdamgia.ru
LIEHTPa Macc
WMmynbe cuiibl 1 UISMEHEHHE UMITyJIbca Tela. http://phys-

41 3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE AUD:/PIYS
BIDKEHHE ege/sdamgia.ru
MOMEHT UMITyJIbCa MAaTEPUATBLHON TOUKH. hito://ohvs-

42 IIpencrasnenue 0 COXpaHEHUU MOMEHTA —p—p—y—ege /'S Jameia.ru
UMITyJIbCa B EHTPAJIbHBIX MOJISIX
Pemenue 3ana4y Ha TeMy «3aKOHBI hito://ohvs-

43 COXpaHEHUs MMITyJIbCa U MOMEHTA AUD-/PAYS-
MMy THCa» ege/sdamgia.ru
Pabora cuibl Ha MaJIOM U HA KOHEUHOM http://phys-

44 nepemenieHuu. [ 'paduueckoe mpeacTaBIeHe ALD-/PAYS-
paboThI CHITbl. MOIITHOCTh CHIIBI ege/sdamgia.ru
Kunernueckas sueprus. Teopema 06 http://ohvs-

45 W3MEHECHUU KI/EHeTquCKoﬁ SHEpPruu _p_p_y_ege /'S dameia.ru
MaTepuaIbHON TOUKU
[ToTeHuumanbHble U HETIOTEHUUATBHBIE CHUIIBI.

[TorenmanesHas sHeprus. [loreHunanbHas
SHEprus yrnpyro nedhopMUPOBAHHOM
npyxuHsbl. [loTeHnnanbHas sHeprus Tena B http://phys-

46 OJIHOPOJHOM I'PaBUTALMOHHOM IIOJIE. —p—p—y—ege /'S dameia.ru
[TorenimanpHas HEPrUs Tena B :
rPAaBUTAIMOHHOM I10JI€ OJJHOPOHOTO II1apa
(BHyTpH U BHe mapa). Bropas kocMuueckas
CKOPOCTb
Tperbst KOCMUYECKAst CKOPOCTD. hito://phvs-

47 CBs13b pabOTHI HEMTOTEHITUATBHBIX CHJI C R

H3MEHEHHEM MEXaHUYeCKO OHCPIrun

ege/sdamgia.ru




CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOW SHEPTUn

Yopyrue W HEympyrue CTOJKHOBEHHUS.

48 VpaBuenue bepHymiu ans ujaeanbHOMR http://phys-
KUJKOCTH KaK CIJIEJCTBUE 3aKOHA COXPaHCHUS ege/sdamgia.ru
MEXaHUYECKON IHEPTUU.

49 KonTpoabHas padota no teme ""3akoHbl http://phys-
COXpaHeHHs B MexaHuKe' ege/sdamgia.ru
Du3nYeCKHl MPAKTUKYM 110 TeMe hito://ohvs-

50 "H3mepeHne KMHETHYECKON YJHEPIuy TeJia AUD:/PIYS

" ege/sdamgia.ru
10 TOPMO3HOMY NYTH
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-

51 kuHeTndeckoit Teopun (MKT), ux onsiTHOE http://phys-
ob6ocHoBanue. nddysus. bpoynosckoe ege/sdamgia.ru
JIBUKCHHE.

XapakTep ABUKEHUS U B3aUMOJICHCTBUS

59 qacTHull BeuiecTBa. Mosienu CTpOEHHUsI ra3os, http://phys'-
KHUJKOCTEH U TBEPABIX TENl U OOBSICHECHUE ege/sdamgia.ru
CBOWCTB BEII[ECTBA HA OCHOBE ITUX MOJIETEH
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB). http://phys-

53 KomnuectBo Bemectna. [locTosannas AUD-//PRYS= "

ege/sdamgia.ru
ABoraapo
TemoBoe paBHOBecue. Temmneparypa u

54 crocoObl € m3mepenus. llkama TemmepaTtyp http://phys.-
Henbcus. ege/sdamgia.ru

55 Pemenue 3amay mo reme « OCHOBHBIE http://phys.-
nojoxxenuss MKT» ege/sdamgia.ru
Mopnens HIEaNbHOTO Ta3a B MOJCKYJISPHO-

KMHETUYECKOM  TEOpUHU:  YacTUIBl  Trasa http://phys-
56 TBUKYTCS Xa0TUYECKH u HE ALD-/PAYS-
. ege/sdamgia.ru
B3aMMOJICHCTBYIOT IPYT C APYTOM.
["a30BbI€ 3aKOHBI.
57 Ypasuenue Menneneena-Kamnelipona. http://phys-




Pemenue 3amau

ege/sdamgia.ru

53 AbGcomoTHas Temiieparypa (IKana http://phys'-
temmnepatyp KenpBuHa). 3akon JlaapToHa. ege/sdamgia.ru

59 N3omporieccel B naeambHOM Ta3e ¢ http://phys.-
MTOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA ege/sdamgia.ru

60 I'paduueckoe npeacTaBIeHUE U30TPOLIECCOB: http://phys.-
U30TepMa, U30X0pa, n3odbapa ege/sdamgia.ru
CBs3p  MEXAy [aBICHUEM U  CpeaHeu
KMHETUYECKOM DHEPrueil IOCTyNaTeIbHOIO

61 TEIJIOBOTO JIBMXKCHHS MOJIEKYJ HJEaTbHOTO http://phys.-
raza (OCHOBHOE YypaBHEHHME MOJEKYISIPHO- ege/sdamgia.ru
KMHETUYECKOW TeOpUHU UAEaTbHOTO rasa).

http://phys-
62 Pemenue 3agau no reme «M3omnpouecchbn» ;
ege/sdamgia.ru
CBs3b a0CONIOTHOI TeMIepaTypbl

63 TEPMOAMHAMUYECKON CUCTEMBI CO CPEIHEH http://phys.-
KMHETUYECKOM SHEpruel nocTynareabHOro ege/sdamgia.ru
TEIJIOBOTO ABM)KEHUS €€ 4acTHIl

64 O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110 http://phys.-
teme "OcHoBbel MKT" ege/sdamgia.ru
KonTpoabHasi padota no teme ""OCHOBBI http://phys-

65 -
MKT" ege/sdamgia.ru

66 du3nyeckuii MPaAKTUKYM O TeMe http://phys.-
"IIpoBepka ypaBHeHHUsI COCTOSIHUSA" ege/sdamgia.ru
TepMmoanHamMHuuecKkas CucTemMa. 3ajlaHue
BHEIIHUX ycioBul uist TJI cucteMsl.

67 Brenrane u BHyTpeHHUE TapaMeTpBhI. http://phys.-
ITapametpsl T/l cuctemsl Kak cpeqHue ege/sdamgia.ru
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOTIMYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH. hito://ohvs-

68 CamonpousBoiibHas penakcaus T/ cuctemsl ALD-/PAYS-

ege/sdamgia.ru

K TCIINIOBOMY PaBHOBCCHUIO




MOI[GJIB HNJCaJIbHOI'O ra3a B TCpMOJUHAMUKC-
CHUCTEeMa YpaBHEHHM. Y CIIOBUS

. http://phys-
69 MIPUMEHUMOCTHU 3TOU MOJENH: : HU3Kast ;
ege/sdamgia.ru
KOHIEHTpAaLKs YacTHULl, BEICOKHE
TEMIIEPATYPHI.

70 VYpaBuenue Menneneea-Kinanelipona u http://phys-
BBIPOKCHHE JIJIsl BHYTPEHHEN YHEPTUU ege/sdamgia.ru
Bripakenue 11s1 BHyTpEHHEH SHEPTUU

71 OJTHOATOMHOTO HJICATHHOTO Ta3a. http://phys-
KBazucratnueckue u HecTaTUYECKUeE ege/sdamgia.ru
MIPOILIECCHI
OneMeHTapHas paboTa B TepMOJUHAMUKE. htto://ohvs

htip://phys-

72 Brruucnenue paboTsl 1o rpaduky mporecca ;

ege/sdamgia.ru
Ha pV-nuarpamme
Termonepenaya Kak crmocod N3MEHEHUS httn://phys
7 htip://phys-
73 BHyTpeHHel sHeprun T]] cuctemsr 6e3 :
ege/sdamgia.ru
COBEpIICHHS PabOTHI
http://phys-
74 KonBek1usi, TEmonpoBOHOCTb, U3TyYCHUE ;
ege/sdamgia.ru
KonunuecTBo TemnoTel. TennoéMKoOCTh Tena.

75 VY nenpHas U MOJIIpHAs TETIIOEMKOCTH http://phys-
BELIECTBA. Y J€JIbHAs TEIIOTA CTOPaHuUs ege/sdamgia.ru
TOILIMBA

76 Pacuér xonuvecTBa TETUIOTHI U http://phys-
Terionepeiaye ege/sdamgia.ru

77 [Tonsarue 06 aguabatHoMm mnporecce. [lepBoiii http://phys-
3aKOH TEPMOJIMHAMUKHI ege/sdamgia.ru
BuyTtpenuss sueprus. KoanuecTBo TEMIOTHI hito://ohvs

o p://phys-
78 U paboTa Kak Mephl U3MEHEHUs BHYTpPEHHEH -
. ege/sdamgia.ru
SHEPTUHU TEPMOJIMHAMUYECKOU CUCTEMBI.
Bropoii 3aKOH TEPMOJUHAMUKHI IS
79 PaBHOBECHBIX TPOIECCOB: dYepe3 3aJaHHOE http://phys-

PaBHOBECHOC COCTOAHHC
TepMOHHHaMquCKOﬁ CUCTEMBI  ITPOXOJUT

ege/sdamgia.ru




€IMHCTBEHHASA anguabara. AOconroTHas
TeMIeparypa.

BTopoii 3aKk0H TepMOIMHAMUKY 151
HEPaBHOBECHBIX MPOIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTy OT 00JIee XOIOIHOTO Tena

http://phys-

80 ;

K Oosee HarperoMy 0e3 KOMIEHCAIH ege/sdamgia.ru
(Knaysuyc). Heo6patumMocTh mpUpOIHBIX

MIPOILIECCOB.

[TpuHIUIIBI AEACTBUS TEIIOBBIX MALIVH. hito://phvs-

81 KIIJI .Makcumansroe 3nauenne KIT. Hukm AUP-LPRYS
KapHo ege/sdamgia.ru

32 Pemenne 3agau mo TemMe «3aKOHBI http://phys'-
TEPMOJIUHAMUKHU ege/sdamgia.ru
OKOJIOTHYECKHE aCIEKThI UCITOJIb30BaHN http://phys-

83 TEIUIOBBIX JIBUraTeNICH. TeunJIOBoe —p—p—y—ege /'S dameia.ru
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl

34 Pemenue 3anau no teme ""TepMonnHaMuka. http://phys'-
TemmoBeie MalIMHEBL" ege/sdamgia.ru

35 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110 http://phys.-
teMe "Tepmoaunamuka. TennoBsle MalInHbL" ege/sdamgia.ru

36 KonTpoabHasi paéoTa no teme http://phys.-
"Tepmoaunamuka. TenoBbie MAIIMHBI'" ege/sdamgia.ru
[TapooGpa3oBanue U KOHICHCAIIHSI. http://phys-

87 Hcnapenue u kunenue. Y neiibHas TEILUIOTA —p—p—y—ege /'S dameia.ru
mapooOpa3oBaHus -
HaceimenHbie 1 HEHACHITIICHHBIC TTapHhI.

KauecTBeHHas: 3aBUCUMOCTD INIOTHOCTH U
JABJICHUS HACKIIIIEHHOTO IMapa OT http://phys-

88 TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMA —p—p—y—ege Jsdameia.ru
HACBILIEHHOTO Tlapa. 3aBUCUMOCTh :
TEMIIEPATypPHI KUTICHUS OT AAaBIICHUS B
JKHIKOCTH

29 Brnaxxnocts Bo3myxa. AGCOTIOTHAS U http://phys-

OTHOCHUTCIIbHAs BJIA)KHOCTDH

ege/sdamgia.ru




90 Pemenue 3anau o teme «IlapoobpazoBanue http://phys-
¥ KOHACHCAIH ege/sdamgia.ru
Tsépnoe Teno. Kpucrannuueckue u htto://ohvs
i htip://phys-
91 amop(HbIe Tesna. AHU30TPONHS CBOWCTB -
ege/sdamgia.ru
KpHUCTAJIJIOB
9 [TnaBnenue u kpucramumM3anus. Y aeiabHas http://phys-
teruioTa riasiaenus. CyOnumarus ege/sdamgia.ru
Hedopmaruu TBEpaOTO Tena. PacTsikenne u
http://phys-
93 cxartue. Casur. Moayins FOnra. [lpenen ;
¢ ege/sdamgia.ru
ynpyrux aedopmarmii
TerioBoe  pacmiMpeHue  KHIKOCTEH U
TBEPABIX Tel, OOBEMHOE W  JUHEHHOE
94 pacimiipeHre.  AHTapMOHHU3M  TEIUIOBBIX http://phys-
KOJIeOaHUN YacTUIl BEIIeCTBA KaK MPHYMHA ege/sdamgia.ru
TEIJIOBOTO paciupeHus Tem (Ha
KaueCTBEHHOM YPOBHE).
95 ITpeoOpa3oBanue sHEprun B (ha30BBIX http://phys-
nepexonax ege/sdamgia.ru
96 VYpaBHeHue TerioBoro 6ananca. Perenue http://phys-
3a1a4 ege/sdamgia.ru
97 [ToBepxHocTHOE HaTskeHHe. Koaddumment http://phys-
ITIOBEPXHOCTHOI'O HATSKEHHUS . ege/sdamgia.ru
Kanunnspueie sBnenus. [laBieHue 1of hito://ohvs
Y p://phys-
98 HCKPUBJIEHHOW IIOBEPXHOCTBIO  KUAKOCTH. ;
ege/sdamgia.ru
®opwmyia Jlammaca.
O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110 httn://ohys
htip://phys-
99 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA. :
B ege/sdamgia.ru
@da3oBbI€ MEPEXOIbI
KonTtpoabsnas pabora no reme
" http://phys-
100 ArperatHbie COCTOSIHUSI BellleCTBA. "
" ege/sdamgia.ru
da3oBble NEPexoabl
101 Pu3nyecKHii MPAKTHKYM 0 TeMe http://phys-
"U3mepeHue yaeabHOH TermoémMkocTu' ege/sdamgia.ru
102 du3nyeckuii MPaAKTUKYM MO http://phys-




Teme'' U3Mepenne a0COIOTHON BJIAKHOCTH
BO3/1yXa U OLIEHKA MacChl NapoB B
noMeneHun" .

ege/sdamgia.ru

OnexTpu3anus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsa. [[Ba Buaa

http://phys-

103 ;
NEKTpUYECKUX 3apa10B. [IpoBogHuky, ege/sdamgia.ru
JOUDJIEKTPUKHU U MTOTYTIPOBOJIHUKU

104 DneMeHTapHBIN JEKTPUICCKUN 3apsia.3aKoH http://phys.-
COXPAHEHHUS IEKTPUUYECKOTO 3apsiia ege/sdamgia.ru

105 B3aumonerictBue 3apsiioB. Toueunsie http://phys'-
3apsanbl. 3akoH Kynona ege/sdamgia.ru

106 Pemenue 3agau no reme «3akoH Kysona.
3aKOH COXpaHEHMs 3apsiiay

107 Dnektpuueckoe nose. Ero aeiicTeue Ha http://phys.-
ANEKTPUUYECKUE 3aPSI/IbI ege/sdamgia.ru
Hanpssk€HHOCTB JIEKTPUYECKOrO MOJIS.

108 [TpoOneIit 3apsan. JInauM HaANMPSHKEHHOCTH http://phys.-
aNeKTprudecKoro nosst. OqHOpoIHOE ege/sdamgia.ru
JIEKTPUUECKOE TI0JIE

109 [ToTeHIMambHOCTh JIEKTPOCTATUIECKOTO http://phys-

mos. Pa3HoCTh IMOTCHIMAJIOB U HAIIPSAXKCHUC

ege/sdamgia.ru

110

[TorenmaneHas 3HEPTHS 3apsaa B
3MEeKTpocTaTuuecKoM rnode. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIS

http://phys-
ege/sdamgia.ru

111

CBsi3p HanpspKEHHOCTH TMOJIEI U Pa3HOCTH
MMOTEHIMAJIOB JJI 3JIEKTPOCTATUYECKOTO OIS
(KaK OTHOPOAHOIO, TAK U HEOAHOPOJHOTO).

http://phys-
ege/sdamgia.ru

112 [TpuHIMT Cynepro3ULINU STIEKTPUIECKUX http://phys-
roJsieun ege/sdamgia.ru

113 Pemenue 3amay mo reme http://phys.-
«DNEKTPOCTATUIECKOE MOJIE» ege/sdamgia.ru

114 [Tone Toueuynoro 3apsina. Ilonme paBHOMepHO http://phys.-
3apsokeHHOW  cdeprl.  Kaptuabsl  nwHMI ege/sdamgia.ru




HaNPsHKEHHOCTH 3TUX noJjeun u
SKBUIIOTEHI[MAIBHBIX TOBEPXHOCTEMN.

ITone paBHOMEpHO 3aps’KEHHOrO MO O00BEMY
mapa. Ilome paBHOMEpPHO  3apsKEHHOUN

9 . http://phys-
115 OCCKOHEYHOM TIUIOCKOCTH. KapTuHbl JIHUHUMA AUD-/PAYS-
. . ege/sdamgia.ru
HaANPsKEHHOCTH ITHX noJiei u
SKBUIIOTEHIMAIbHBIX TOBEPXHOCTEIA.
116 [TpoBOTHHKH B 3IEKTPOCTATHUCCKOM IIOJIE. http://phys-
YcnoBue paBHOBeCHUs 3apsI0B ege/sdamgia.ru
117 JIM3IEKTPUKH B 3JICKTPOCTATHUECKOM TOJIE. http://phys'-
JlysnexkTpuyeckasi MPOHUIIAEMOCTh BEILIECTBA ege/sdamgia.ru
Konnencarop. DnekTpo€MKOCTh
5 p poe: http://phys-
118 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO :
ege/sdamgia.ru
KOHJIEHCATOpa
http://phys-
119 [TaparenpHOE COEIMHEHHE KOHIEHCATOPOB ;
ege/sdamgia.ru
120 ITocnenoBaresHOE COETUHEHNE http://phys-
KOHJICHCATOPOB ege/sdamgia.ru
http://phys-
121 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa TP PAYS”
ege/sdamgia.ru
http://phys-
122 Pemenue 3ampau no reme «Konnencarop» _p_p_y_
ege/sdamgia.ru
123 JIBU>KeHME 3apsKEHHON YaCTHULIbI B http://phys-
OJTHOPOJHOM 3JIEKTPUUECKOM T0JIe ege/sdamgia.ru
124 Pemenue 3amad mo reme «DJIEKTPUIECKOE http://phys-
nose" ege/sdamgia.ru
125 O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110 http://phys-
teMe "OnekTpudeckoe noie" ege/sdamgia.ru
126 KonTpoabHasi paéoTa no teme http://phys-
"JuexTpuyeckoe moJie' ege/sdamgia.ru
Cuia Toka. ITocTossHHBIN TOK. Y CIOBHS
http://phys-
127 CYyILIECTBOBAHUS IIOCTOSTHHOTO ;
ege/sdamgia.ru
ANEKTPUYECKOTO TOKa
128 Hcrounnku Toka. Hampsxenue u 3/[C http://phys-




ege/sdamgia.ru

129 3akoH OMa it yyacTKa LIETH. http://phys.-
DneKTpruYecKoe CONPOTUBIIEHUE ege/sdamgia.ru
3aBUCHMOCTbH CONPOTUBIICHUS OJTHOPOIHOTO

130 MPOBOJIHUKA OT €r0 JIIMHBI U IJIOIIAIN http://phys'-
MOIEPEYHOTr0 CEUCHUS. Y IETbHOE ege/sdamgia.ru
COINPOTHBIICHUE BEIIECTBA

131 Pemenne 3agad mo teme «3akoH Oma Jjis http://phys'-
y4acTKa e ege/sdamgia.ru

132 [TocnenoBarensHOE, MapaiebHOE, http://phys.-
CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB ege/sdamgia.ru

133 Pacuér pa3BeTBIEHHBIX DIIEKTPUUECKHUX http://phys.-
neneii. [lpaBuna Kupxroga ege/sdamgia.ru

134 Pemenue 3agau mo teme «Pacuér http://phys'-
AJIEKTPUYECKUX LIETICI» ege/sdamgia.ru

135 Pabota snekTpuueckoro Toka. 3akoH J[xoyiis http://phys.-
—Jlenma ege/sdamgia.ru

136 Pemenue 3anau no teme «3akoH JHxoyins — http://phys'-
Jlena» ege/sdamgia.ru

137 MOMIHOCTB JEKTPUIECKOTO TOKa. TermoBas http://phys.-
MOILHOCTb, BBIIEIIIEMAasi Ha PE3UCTOPE ege/sdamgia.ru

138 Pemenne 3amad nmo teme «MOIIHOCTh http://phys'-
3JIEKTPUYECKOTO TOKA.» ege/sdamgia.ru

139 O/1C 1 BHYyTpEeHHEE CONPOTUBIICHHE http://phys'-
HCTOYHHKA TOKA ege/sdamgia.ru

140 3akon OMa 1St TOJTHOM (3aMKHYTOH ) http://phys.-
ANEKTPUYECKON Lienn ege/sdamgia.ru

141 Pemenue 3agau mo reme «3akon Oma juis http://phys'-
TTOJTHOU (3aMKHYTOM ) AJICKTPUIECKOM TSN ege/sdamgia.ru

142 MoniHoCTh HCTOYHHUKA TOKA Mys_—

ege/sdamgia.ru

143 Kopotkoe 3ambikanne http://phys-

ege/sdamgia.ru




http://phys-

144 Konnencarop B 1ienu NoCTOSSHHOTO TOKa eoe/sdameia.ru

145 Pemenue 3amay mo treme "IlocToAHHBIN http://phys-
ANEKTPUYECKUH TOK" ege/sdamgia.ru

146 Pemrenue 3amau no reme "[locTostHHBIN http://phys-
AIEKTPUYECKHUNA TOK" ege/sdamgia.ru

147 Pemenue 3amay mo reme "IlocToAHHBIN http://phys-
ANEKTPUYECKUH TOK" ege/sdamgia.ru

148 Pemenue 3ampau no reme "[locTostHHBIN http://phys-
AIEKTPUYECKHUNA TOK" ege/sdamgia.ru

149 O06o0011IeH e U cCTeMaTU3alus 3HaHUN 110 http://phys-
teme "I1oCTOSIHHBIN 2JEKTPUIECKUNA TOK" ege/sdamgia.ru

150 KountpoJsbHas pa6ora no reme http://phys-

TOSIHHBIH JJIEKTPUYECKUH TOK ege/sdamgia.ru
"TlocTo e ec ok" /sd
DneKTpuIecKas MPOBOANMOCTD Pa3InIHBIX
BEUIECTB. DJIEKTPOHHAS IPOBOJUMOCTD httn://phys

N p://phys-

151 TBEPJIBIX METAJUIOB. 3aBUCUMOCTD eoe/sdameia.ru
COIIPOTHUBIICHUSI METAJIIIOB OT TEMIIEPATYPHI. )
CBepXIpOBOJIUMOCTb.

DNEKTPUUECKUN TOK B JEKTPOIUTAX.
DIIEeKTpOoIUTUYECKAs TUCCOLINALINS. http://phys-

152 -
OnexTponu3. 3akoHsl Papanes s ege/sdamgia.ru
ANEKTPOJIN3A
DJIEKTPUUYECKU I TOK B rasax.

153 CamocTosiITeNbHBII ¥ HECaMOCTOSITEJIbHBIN http://phys-
pa3psan. PaznuuHble TUIBI CAaMOCTOSTENBHOTO ege/sdamgia.ru
paspsaa. Monnus. [1na3ma.

154 DNeKTpUYECKHI TOK B Bakyyme. BoiicTBa http://phys-
3JIEKTPOHHBIX MTyYKOB.BakyymHbIE TPHOOPHI ege/sdamgia.ru
[MomynpoBoanuku. COOCTBEHHAS U

155 MpUMECHas MPOBOJIUMOCTh
II0JIyIpOBOAHUKOB. CBOMCTBA p—h-liepexoa.

http://phys-
156 [TomrynpoBOTHUKOBEIE PUOOPHI
y

ege/sdamgia.ru




Pu3nyecKHil MPAKTUKYM 110 TeMe
"U3mepeHne CUJIbI TOKA U HANIPSIZKEHHS B

http://phys-
157 ey MOCTOSAHHOI0 TOKA IPU MOMOIIH ;
ege/sdamgia.ru
aHAJIOTOBBIX U HU(POBBIX H3MEPUTETbHBIX
npu6opos"
Pu3nyecKHil MPAKTUKYM 110
" htt // h S-
158 TeMe' U3yyeHue NpoTeKaHusi TOKA B LeMH, .
. " ege/sdamgia.ru
cojiep kalleil KOHIEHCATOP
Pu3nyecKuil MNPAKTUKYM 110 TeMe hito://phvs
http://phys-
159 "UccaenoBanue CMEIIAHHOIO COeINHEHHUS ;
" ege/sdamgia.ru
pe3ucTopoB
160 Pu3nyecKHii MPAKTHKYM O TeMe http://phys-
"Haburonenue 3jiekTposamnsa'’ ege/sdamgia.ru
161 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110 http://phys-
TeMme "Kunemaruka" ege/sdamgia.ru
162 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110 http://phys-
teme "Jlunamuka" ege/sdamgia.ru
163 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110 http://phys-
teme "Crarnka TBepaoro tema" ege/sdamgia.ru
164 O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110 http://phys-
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe" ege/sdamgia.ru
O000111eHIE U CUCTEMATH3AaIUs 3HAHUH 110 httn://phys
. p://phys-
165 Teme "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM :
" ege/sdamgia.ru
TEOpUHU
166 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110 http://phys-
teme "Tepmonunamuka. TengoBele MallIMHbI" ege/sdamgia.ru
O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110 httn://ohys
htip://phys-
167 Teme "ArperatHbie COCTOSHUS BEIIECTBA. "
o ege/sdamgia.ru
@da30BbIE TIEPEXOBI
168 O000111eHIE U CUCTEMATH3AaIUs 3HAHUH 110 http://phys-
TeMme "Dnekrpruueckoe nose"” ege/sdamgia.ru
O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
" N o " http://phys-
169 teMe "[1oCTOSHHBIIN 2IEKTPUUECKUN TOK

," TOKM B pa3JIM4HbIX cpeaax"

ege/sdamgia.ru
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IIpomexxyrounas arrecranus . torosas
KOHTpOJIbHAs paboTa.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

10

16




11 KJIAC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Ne i/ Tema ypoka A
yp Bcero KOﬁHTpO.]ILHLIe HpﬁaRanecxne H3ydYeHusi ~ oOpa3oBaTe/IbHbIEC
padoThI padoTbI pecypes
B3anmopeiicTBre MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB ¢ TOKOM. MarHuTHOE ToJie. 1 bubnnorexa [IOK
' I'mnoreza Amriepa BBOIHBII HHCTPYKTAK https://m.edsoo.ru/487a8593
10 TEXHHKe 0e30MacCHOCTH
) BekTop MarHUTHON MHIYKLIMH. valjimnn | BuGnorexa [TOK
. CYNepTIO3HLMHA MaTHUTHBIX MONEH. JInHu https-//m.cdsoo.rw/4c]abech
MarHuTHOM MHAYKIIMU
\ MarnuTtHO€e 1oJie TPOBOJIHUKA C TOKOM | Bu6miorexa LIOK
’ (IpAMOTO MPOBOHMKA, KaTYIIKH 1 https://m.edsoo.ru/d35d5262
KpyroBoro Butka). OneiT Opcrena
4 C A . 1 bubmunoreka LIOK
. nna Amnepa, € HalpaBJIeHUE U MOAYJIb
pa, p y https://m.eds00.ru/26d9c5ba
5 p C A 1 bubmoreka [IOK
. enieHue 3a1ad no reMe «Cuia Amrepa»
A p https://m.edsoo.ru/a37a0c21
) gpI/IMeHeHI/Ie 3aKOHa AMHepa.6 | Bu6miorexa LIOK
. JEKTPOU3MEPUTEIIbHBIE TPUOOPBI.
p p prbop https://m.edsoo.ru/ad7718d7
CrapToBasi IMarHOCTHKA
; ?I/lldmwcxnn NPaKTHKYM Nel mo Teme | | Bu6miorexa I[OK
. ccieJ0BaHUe e CTBHUS MMOCTOSTHHOTO
A A " https://m.edsoo.ru/c97afaal
MarHuTa Ha PaMKy ¢ TOKOM
. ?I/lldmwcxnn NpaKkTHKYM Ne2 11(;& TEMe | | Bu6miorexa I[OK
. 3y4eHHe 3aBUCMMOCTH CHJIbI AMIIepa
y " P https://m.edsoo.ru/504e98c7
OT CHJIbI TOKA
. Cuia Jlopenua, eé HalNpaBlIeHUE 1 MOAYJIb. | Bu6muorexa LIOK
. BHKECHHE 3apsHKEHHOW YacCTHUILbI B
A p " https://m.edsoo.ru/d5 18bedb
OJIHOPOJIHOM MarHUTHOM I10JIe
10 p C 1 ! but6mmoreka [IOK
. enieHue 3a1a4 no reMe «Cuina JlopeHua»
A PEHI https://m.eds00.ru/93617bd9



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9

Bbubmunoreka LIOK

11. Pabota cunbl Jlopenna
PeHI https://m.eds00.ru/30ff9608
12 Pemrenne 3amau mo teme «PaboTa criibel but6mmoreka [IOK
' Jlopenua» https://m.edso00.ru/0b58190a
MarsauTHoe 110JI€ B BEIIECTBE.
13 DeppoOMarHeTUKH, rapa- U JuaMarHeTUKU Bu6muotexa [JOK
’ OcHOBHBIE CBOMCTBa (heppPOMarHeTUKOB. https://m.edsoo.ru/5b55¢307
[Ipumenenue heppoMarHeTUKOB.
TexHuueckue ycTpoucTea u
TEXHOJIOTHYECKHUE TIPOIIECCHI: TPUMEHEHNE
14 IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMarHuTOB, bu6mmoreka [IOK
’ TECTEP-MYIBTUMETD, JIEKTPOIBUTATENH https://m.edsoo.ru/41c4aec8a
SAxo06u, yCKOPUTENN IIEeMEHTaPHBIX
YaCTHII.
15 Pemenne 3amau nmo reme "MarautHoe but6mmoreka [IOK
’ mojie" https://m.edsoo.ru/b3efalcl
16 Pemenue 3amay nmo teme "Maraurtaoe but6mmoreka [IOK
’ nose" https://m.edso0o.ru/48150bd8
17 SIBneHre AIeKTPOMAarHUTHON UHIYKITUH. but6mmoreka [IOK
' [ToTok BekTOpa MarHUTHOM MHIYKLUH https://m.edsoo.ru/a6dec188
@dusnyeckuii NpakTukym Ne3 o reme
18. "UccaenoBanue sABJeHUs
3JIEKTPOMATHUTHON MHAYKIMHU'
dusnyeckuii npakTukym Ned o reme
19. "COopka MoJeJIM 3J1eKTPOMATHUTHOI O
reseparopa'
bu6mmoreka [IOK
20. O J1C uHayKIAu
A AyKH https://m.edsoo.ru/15abe140
1 3aKOH JIEKTPOMAarHUTHON MHAYKITUU bu6mmoreka [IOK
’ ®dapanes https://m.edsoo.ru/0235cc02
2 Buxpesoe anexrpuueckoe nose. Toku bubnmoreka [JOK

dyxko

https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

OJ1C uHAYKIIMY B TPOBOJHUKE,

bubmunoreka LIOK

23. JIBUKYILIEMCSI B OJJHOPOJTHOM MarHUTHOM hitps-/m.edsoo.u/bbc22726
noJe.
bubmunoreka LIOK
24. Pemenue 3agau no reme «3/1C uHIyKIIMN» hitps-//m.edsoo.rw/62 1 cac9d
)5 1 b but6mmoreka [IOK
’ PaBuIIo JieHiia https://m.edsoo.ru/7ee60ca8
NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH bubmuoreka [JOK
26.
B LICIIM IOCTOSIHHOT'O TOKAa https://m.edsoo.ru/b3c0adl 1
27 SBnenue camonnaykimu. J/(C but6mmoreka [IOK
’ CaMOMHIYKLINU https://m.eds00.ru/88f69d2b
8 DHeprus MarHUTHOTO TOJISl KaTYIIKH C bu6nuoreka [IOK
’ TOKOM. DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/76484025
TexHuueckue ycTpoucTea u
2 TEXHOJIOTHYECKHUE TIPOIIECCHI: Bu6mmorexa IJOK
. K
WHAYKIIMOHHAS TI€Yb, COJICHOU/I, 3aIIUTa OT hitps://m.cds0o.rw/8ac09b98
AJICKTPU3AIMH TEJI TP IBHKCHUH B
MAarHUTHOM IT10JI¢ 3E€MIIH.
30 O060011IeHNE U CUCTEMATHU3AaIUs 3HAHUN 110 but6mmoreka [IOK
’ TeMe "DnexkTpoauHamMuka' https://m.edsoo.ru/7¢1db385
31 KonTtpoJuabsnasi padora Nel mo teme
) "JuaekTpoanHamuka'
3 Komnebarensuas cucrema. CBOOOIHEIE bu6mmoreka [IOK
’ KoJjeOanus. ['apMoHUYecKre KoaeOaHus https://m.edsoo.ru/87ce9498
33 Kunemarnueckoe U TMHAMHYECKOE bu6mmoreka [IOK
’ OIMCAaHHUE KOJeOATEIbHBIX ABIKCHUI https://m.edso0o.ru/e3¢99692
DHEpPreTUYecKoe ONMMCcaHue (3aKOH
COXPAaHECHUS MEXaHWUECKOW YHEPTHH).
34 BrIBO TMHAMHYECKOI'O OMUCAHUS bu6mmoreka [IOK

rapMOHUYECKHX KOJeOaHUH U3 UX
DHEPreTUYECKOTIO U KHHEMaTUYECKOr 0
ONMCAHUSA

https://m.edsoo.ru/7a0c439a



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a

Ammuntyna u asa konedbanuit. Csi3b
aMILTUTY bl KOJICOaHUI HCXOTHOM

bubmunoreka LIOK

35. o .
BEJIMYMHBI C aMIUTUTYAaMH KoJiebaHui e https://m.edsoo.ru/e0399319
CKOPOCTH M YCKOPEHHUSI.
[Tepuon n wactora konebanuii. [lepuosn
6 MaJIbIX CBOOOIHBIX KOJIe6aHI/II/II_I Bu6miorexa LIOK
. MaTeMaTHYEeCKOTro MasiTHUKA. [lepuo
N proz https://m.edsoo.ru/72¢93d09
CBOOOMHBIX KOJIEOAHUN TIPYKHHHOTO
MasATHHKA.
[TonsiTHE O 3aTyXaMOIMIMX KOJCOAHUSX.
. I]EjHHy)KI[GHHBIe KoneGaBHH;I. Pe3onanc. Bu6miorexa LIOK
. e30HaHCHas KpuBas. Biusgnue 3atyxanus
P N N y https://m.edsoo.ru/6add2644
Ha BUJ] PE30HAHCHON KPUBOM.
Aartoxkoiiebanus.
TexHuueckue ycTpoicTa u Bubmiorexa LIOK
TEXHOJIOTHYECKHUE IIPOLIECCHI: METPOHOM
38. QACL KAEIIL M SHI:(;IBHHe p i https://m.edsoo.ru/addeec71
’ ’ yv https://m.edsoo.ru/756123c5
WHCTPYMEHTBHI, ceiicmorpad.
Puznyeckuii npakTukym NeS mo reme
39 "U3mepeHne neproaa cBOOOTHBIX
' KOJIe0aHW i HUTSIHOTO U NMPY>KUHHOTO
MasiTHUKOB'"'
40 Pemenue 3aga4 nmo reme «MexaHu4decKue bubmmoreka [JOK
' KOJIeO0aHusD» https://m.edsoo.ru/8ef587be
41 Pemenne 3amad no teme «MexaHH4YecKHue bu6mmoreka [IOK
) KOJIeOaHusDy https://m.edsoo.ru/eb84182f
Du3nyeckuii NpakTuKkym Ne6 mo reme
42. "IIpeoOpa3oBaHue JHEpPIruu B
NMPYKMHHOM MasiTHUKe'"
13 OG6OOIIEHHE M CHCTEMATH3AIHS 3HAHHI 110 bu6morexa IIOK
) TeMe "Mexannueckue konecoanus" https://m.edsoo.ru/d4adabde
Koneb6arenbupiii kKOHTYp. CBOOOHBIC Bu6nuorexa LIOK
44. DIIEKTPOMArHUTHBIC KOJICOaHUS B

U7earbHOM KoJiebaTeIbHOM KOHTYpE.

https://m.edsoo.ru/09319afl
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https://m.edsoo.ru/093f9af1

®opmyna Tomcona. CBsi3b aMILUIUTY b

45 ’ bubmunoreka LIOK
. 3apsiga KOHAEHCcAaTOpa C aMIUINTYIO0NH CUIIBI
P A P ya https://m.edsoo.ru/d1e2d543
TOKa B KOJIEOATEIbHOM KOHTYpE
3aKOH COXpaHEHUsl SHEPTUU B UJI€ATTLHOM bubmunoreka LIOK
46.
KOJIe0aTeTbHOM KOHTYPE https://m.eds0o.ru/5¢668619
4 3:¢1Ty>éa}oun/1]e3 3JIEKTPOMArHUTHBIC Bu6miorexa LIOK
. KoneOanust. BeIHyXIeHHbIE
YA https://m.edsoo.ru/84836152
DJIEKTPOMArHUTHBIC KOJIeOaHus
[Tepemennnbiit Tok. CUHyCOUIATbHBIN bubmunoreka LIOK
48. o
TIEPEMEHHBIN TOK. https://m.edsoo.ru/cfa307af
49 Pesucrop, koHAEHCAaTOp M KaTylllKa B LIENN bu6nuoreka [IOK
' CHHYCOUJIAJIBHOTO NEPEMEHHOTO TOKA. https://m.edsoo.ru/8bae38e6
50 3akon OMa JUIS SNEKTPUUYECKOH Lern bu6morexa IIOK
) TIEPEMEHHOTO TOKA https://m.edsoo.ru/1cac6cédc
@dusnyeckuii NpakTukym Ne7 nmo reme
51 "HccaenoBaHne nepeMeHHOr0 TOKa
’ yepe3 MocJie10BaTeJIbHO COeUHEHHbIE
KOH/JEHCATOP, KAaTYLIKY U pe3ucTop"
MomHOCTb IEPEMEHHOI0 TOKA.
“ AMIUTTYTHOE U JIEHCTBYIOIIEE 3HAUCHHS Bu6nuorexa LIOK
. CHIIBI TIEPEMEHHOTO TOKA W HANIPSLKEHHUS
P . P https://m.eds00.ru/087506df
P pa3IMIHON (hOpME 3aBUCUMOCTH
MEPEMEHHOTO TOKA OT BPEMEHH.
53 p p . bubmoreka [JOK
. €30HaHC TOKOB. Pe3oHanc HanpsoKeHuid.
p https://m.edsoo.ru/al 6836a4
54 Pewenne 3anau o reme «IlepeMeHHbIN Bubmuotexa [JOK
) TOK» https://m.edsoo.ru/f97418ae
s gﬂeaﬂbHHH TpanchopmaTop. ; Bu6muorexa IJOK
. OU3BOJICTBO, IIEpeaaya U NoTpedIeHue
P 5 o pea P https://m.edsoo.ru/a6f74d93
ANEKTPUUECKOI SHEPTrUuu
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE Bu6miorexa LIOK
56. anekTposnepruu. Kynbrypa

HCIIOJIBb30BAHUA OJICKTPOOHCPIA B

https://m.edsoo.ru/ee6677ed
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OBCEIHEBHOMN XU3HU

TexHuueckue yCcTponucTea u
TE€XHOJIOTMYECKHE MTPOLIECCHI:

but6mmoreka [IOK

57. AIIEKTPUYECKUI 3BOHOK, T€HEPATOp hittps:/m.edsoo.ru/Tcab598
MIEPEMEHHOT0 TOKA, JINHUH
AJIEKTponepeay.
5Q Pemienne 3amad mo Teme bubmunoreka LIOK
’ «DJEKTPOMArHUTHBIC KOJICOAHMS https://m.eds00.ru/401024a9
O600611IeHNe U CUCTEMATH3AIUs 3HAHUI 110 bubanorexa LIOK
59. " "
TeMe "DIeKTpOMarHuTHBIC KOJIeOaHus https://m.edsoo.ru/a58e109f
MexaHn4eCcKHe BOJHBI, YCIOBHS UX
60 pacnpoctpanenus. [lonepeunsie u bubmmoreka [JOK
’ MPOAOJIbHBIEC BOJIHBL. [lepros, CkopocTh https://m.edsoo.ru/d9ae1000
pacrpoCcTpaHeHHUsl U ITTUHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: Bu6muorexa LIOK
61. OTPKCIHE, TIPCJOMIICHHC, https://m.edsoo.ru/138b6f09
uHTepdepeHus 1 Tudpaxius.
3Byk. CKOpOCTb 3ByKa. | pOMKOCTBH 3ByKa.
Bricora Tona. TemOp 3Byka. MH(ppa3Byk u bubanorexa LOK
62.
yabTpa3Byk. [llymoBoe 3arpsasHenue https://m.eds00.ru/7380038f
OKPYXaIOIIEH Cpeabl
®uznyeckuii npakTukym Ne8 mo reme
63. "HU3y4yeHne mapaMeTpoB 3BYKOBOM
BOJIHBI"
DNEeKTPOMarHUTHbIE BOJHBI. Y CIIOBUS
W3JIyYEHNs DIEKTPOMATHUTHBIX BOJIH. bubnnorexa [IOK
64.
BzauMHas opueHTanus BEKTOPOB B https://m.edsoo.ru/cfd918bf
3JIEKTPOMAarHUTHOW BOJIHE.
OHeprus MEKTPOMArHUTHBIX BOJIH.
65 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: Bu6muotexa [JOK
’ OTpakeHue, MPEIOMIIEHUE, MOJISTPU3ALINS, https://m.edsoo.ru/714e5dbl
uHTEephepeHIMs U AU(PaKITHsL.
66. [IIxana >JeKTPOMArHUTHBIX BOJIH. bubnnorexka [IOK

HpI/IMeHeHI/Ie SJICKTPOMArHuTHBIX BOJIH B

https://m.edso0.ru/d01b818¢
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TEXHUKE U OBITY

HpI/IHI_II/IHBI pPaaruoCBA3U U TCICBUACHUS.

bubmunoreka LIOK

67. Pagnomoxanus. 3J‘I€KTp0MUaFHI/ITHOG https-/m.cdsoo.rw/49be] e
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.
TexHudeckue yCTporuCTBa U IPaKTUYECKOE
PUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,

6. panap, paauoNpuEMHHUK, TEJIEBU30D, bubanorexa LOK
anTeHHa, tenedon, CBU-neus, https://m.eds00.ru/9f96118
yJIbTPAa3BYKOBAs IUATHOCTUKA B TEXHUKE U
MEAUIIMHE.

69 O0600611IeHNE U CUCTEMATHU3AaIUs 3HAHUN 110 bu6mmoreka [IOK

' teme "KoseOanus u BOJHBI" https://m.edso0.ru/4f7985a0

70 KonTtpoJsbHas padora Ne2 nmo teme bu6nuoreka [IOK

' "Kosie6aHus ¥ BOJTHBI" https://m.edso00.ru/f9566406
Cger. Hp;{Mom/IHeﬁE{oe pacnpocTpaHeHHe Bu6muorexa LIOK

71. CBETa B OXHOPOJHOH Cpefie. JIyu cBera. https-//m.edsoo.ru/ea32d455
ToueuHbIil HCTOYHUK CBETA.

7 Pemenne 3a1au Ha mMpuMEHEHNE 3aKOHA but6mmoreka [IOK

' IIPSIMOJIMHEMHOT'O paclpOCTPAHEHHUsI CBETA https://m.edsoo.ru/a005d2bb
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

73 cserta. [Inockoe 3epkano. ITocrpoenne bu6nuoreka [IOK

' M300pakKeHUS B TUIOCKOM 3€pKajle. https://m.edsoo.ru/bc2e55¢cd
Cdeprueckoe 3epkaiio.
[Ipenomnenue cBera. 3aKOHBI
MIPEJIOMJICHUS CBeTa. AOCOIFOTHBIN
MOKa3aTelb MPEIOMIICHHUS.
OTHOCUTENBHBIN NTOKA3aTETb Bu6muorexa LIOK

74. npesnomieHus. [IocTOSTHCTBO 4acTOThI hittps-//m.eds0o.ru/49d830a9
CBETa M COOTHOIIIEHUE JJINH BOJIH IIPH
nepexoie MOHOXPOMATUUECKOTO CBETa
yepes rpaHully pasjiena JByX ONTHYECKUX
cpen.

75 @uznyeckuii npakTukym Ne9 mo reme

"U3mepeHne mokazareJisi NpeJoOMJIeHHS
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crexjaa'"

[TonHOE BHYTpEHHEE OTpaKEHUE.

bubmunoreka LIOK

76. [IpenenbHbIN yTroa MOJHOTO BHYTPEHHETO
e y yIp https://m.edsoo.ru/d8elc3be
OTpaXKEHUs
- Xop syueii B mpusme. Jlucrepcus cera. bubanorexa LOK
’ CnoxHbIl cocTaB Oeroro csera. L{Ber https://m.eds00.ru/60441359
s $06Hpanume u qi)acceHBanmne JIUH3BI. Bu6morexa [IOK
. OHKas JInH3a. POKYCHOE pacCcTOsHUE U
y . P https://m.edsoo.ru/bb53b1d5
ONTHYECKAsl CUJIA TOHKOW JIMH3BI.
@uznyeckuii npaktukym Nel0 mo teme
79. "U3mepenne GOKYCHOr0 pacCcTOTHUS
paccenBaOIMX JUH3"
3aBUCHMOCTB (POKYCHOTO PACCTOSTHHS
% TOHKOM chepuueckoit TUH3BI OT €€ Bu6mmorexa 1[OK
. F€OMETPUU U OTHOCUTEIILHOTO MOKa3aTeNs
p o https://m.eds00.ru/5a86809
npenomiieHusi. @opmysa TOHKOM JTUH3HI.
VBenuueHue, JapaeMoe JIMH30M.
Xogn Jiy4a, NpoIIeIIIEro JUH3Y M0/
IIPOU3BOJILHBIM YTJIOM K €€ TJIaBHOM
]1 onTtu4eckoit ocu. Iloctpoenue Bu6muotexa [JOK
’ M300paKCHU TOYKU U OTPE3Ka MPSIMOH B https://m.edsoo.ru/ecd480a2
COOMPAOIINX M PACCEHBAIOIINX JIHH3aX U
UX CHCTEMaXx.
© Onmt{;cxne nlgn6opbl. Pazpemaromas Bu6miorexa I[OK
. crocoOHOCTh. ['11a3 kak onTuyeckas
https://m.edsoo.ru/cd174al0
cucrema.
23 [Tpenensl NPUMEHUMOCTH F€OMETPHYECKON bubmmoreka [IOK
) ontuku. Pemrenue 3agauy. https://m.edsoo.ru/f32aab06
84 C bu6mmoreka [IOK
. KOPOCTh CBETa U METOJIbI €€ U3MEPEHUSI.
p A p https://m.edsoo.ru/lel6eche
85 B 1 bu6nuoreka [IOK
. OJIHOBas onTuka. Jlucnepcus ceera.
p https://m.edsoo.ru/5fc0c638
86. Wntepdepenmus ceera. KorepentHeie bu6nuoreka [IOK
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UCTOYHUKHU. Y CIOBUS HAOJIIOICHHS
MaKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX
KOIE€pEHTHBIX UCTOUYHUKOB. [Iprmepbl
KJIACCUYECKUX MHTEP(EPEHIIMOHHBIX CXEM.

https://m.edsoo.ru/c6416d48

g7 Pemrenue 3anau no reme «Mutepdepenums Bu6muotexa [JOK
’ CBETa». https://m.edsoo.ru/3061de2b
28 H bubmoreka [JOK
' PHMCHEHHE HHTCP(EPCHIIHH. https://m.edsoo.ru/668edbc8
%0 bu6mmoreka [IOK
' Jlugparus caeta. https://m.edsoo.ru/12ed04b5
Hudpaknmonnas pemérka. Y cIoBus
90 HaOJIIOJCHNUS TJIaBHBIX MAKCUMYMOB IIPU bubmmorexa LIOK
) MaJICHA MOHOXPOMATHYECKOTO CBETA Ha https://m.eds00.ru/f998d964
TUGPAKITUOHHYIO PEIIETKY.
01 Pemenne 3amau no Teme «/InpakunonHas bu6motreka LIOK
’ peLéTKa» https://m.edsoo.ru/d58c411a
9 ITonepe4HOCTH CBETOBBIX BOJIH. Bubmuotexa [JOK
) [Tonsipuzanus ceera. https://m.edsoo.ru/e9890fe9
93 C bubmoreka [IOK
' BCTOBLIC ABJICHUA B TPUPOL. https://m.edsoo.ru/c56¢8158
®dusnyeckuid npakTukym Nell mo reme
94. "Ha0mronenue nudpaxkouu,
HHTep(depeHIH U NoJsipU3anum ceera'
95 p 0 bu6mmoreka [IOK
. enieHue 3aaa4d no teme «OnTukay. hitps:/m.edsoo.ru/0b36363d
TexHuueckue ycTpoicTa u
TEXHOJIOTMYECKHUE MPOLIECCHI: OUKH, JIyTa,
96 nepuckor, ¢poroannapar, MUKPOCKOII, bu6nuoreka [IOK
' MIPOEKIIMOHHBIN anIapar, IPOCBETICHUE https://m.edsoo.ru/8a14748b
OIITUKH, BOJIOKOHHAS ONTHKA,
TU(paKkIMOHHAS peIIéTKa.
97. O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110 bubmunoreka LIOK
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teme "OnTuka"

https://m.edsoo.ru/82315dd4

KonTtpoubnasi pa6oraNe3 mo teme

98. «OnTuka»
0 ['panutpt HgI/IMeHI/IMOCTI/I KJIACCUYECKOU Bu6nuorexa LIOK
. MEXaHUKH. 3aKOHBI AJIEKTPOTUHAMUKH U
PO https://m.edsoo.ru/c9bd77cb
MPUHITUTT OTHOCUTEILHOCTH
100 T[TocTyTaThl CHIEIUANBHON TEOPHH bubimoreka LIOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJL.
o1 Hpeo6pa30BaHIgI Jlopenua. Ycnosue Bu6miorexa I[OK
. NpUIHHHOCTH. OTHOCUTENHHOCTH
P https://m.edsoo0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU
Y COKpAIICHHE JITTUHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON
102 yactull. CBsI3b Macchl C SHEpPruen u Bu6muotexa [JOK
' HMMITYJIbCOM PEJIATUBUCTCKON YACTHUIIbI. https://m.edsoo.ru/853a64fc
DHeprusi NoKosl.
TexHuueckue ycTpoucTea u
103 TEXHOJOTMYECKHE MPOLIECCHI: bu6nuoreka [IOK
' CIIyTHUKOBBIE IPUEMHUKH, YCKOPHUTEIU https://m.edsoo.ru/b6258ffa
3apsHKEHHBIX YaCTHII.
dusnyeckuii npakTukym Nel2 nmo reme
"
04 Omnpenenenne UMIYJIbCA U SHEPTHHI Bu6mmorexa IJOK
. eJISITUBUCTCKUX YacTuil (mo
p u ( https://m.edsoo.ru/f54035a5
¢orTorpadusim TpekoB 3apsKEeHHbIX
4acTHIl B MATHUTHOM 1oJie)"
PaBHOBeCHOE TEIIOBOE U3ITyYEHHE bu6nuoreka [IOK
105. N
(n3mydenne abCOIFOTHO YEPHOTO TETa). https://m.edsoo.ru/1c5ff752
106 3 B bu6mmoreka [IOK
. aKoH cMeleHus Buna
= https://m.edsoo.ru/a5ffa218
107 r M.II o bu6mmoreka [IOK
. unote3a M. [lnanka o kBanTtax. OTOHBI.
https://m.edsoo.ru/7fb307ec
108. OHeprus 1 uMIyibe GOToHA bu6nuoreka [IOK
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https://m.edsoo.ru/8c68e5bH9

®otoadpdext. Onpitel A. I'. CTonerosa.

Bbubmunoreka LIOK

109. 3akonsl poTorddexra. https://m.edsoo.ru/01ef4556
YpaBHeHne DUHINTEHA 115 Bu6muorexa LIOK
10. ororpexra. "Kpacuas rparmia https://m.edso00.ru/64b4f966
dororddexra.
dusnyeckuid npakTukym Nel3 nmo reme Bu6miorexa I[OK
111. "U3mepenne nocrossHHoi [li1anka Ha
https://m.edsoo.ru/f59cfcec
ocHoBe ucciaenosanus poroddpdexra’
JaBnenue cBera (B 4aCTHOCTHU JIaBJICHUE
112 CBeTa Ha a0COJIFOTHO TMOTJIOMIAOIIYIO U Bbubmunoreka LIOK
’ a0COTFOTHO OTPAXKAIOIIYIO TOBEPXHOCTB). https://m.edsoo.ru/5df8bafl
Ormertet [1. H. JIeGeneBa
113 B . but6mmoreka [IOK
’ OTHOBBIC CBOMCTBA HACTHIL https://m.edsoo.ru/8ccab62a
Bounnsl ne bpoitns. JlnvHa BOJIHBI 1€ Bu6muorexa LIOK
114. bpoina n DpasMepEl 00J1aCTH JTOKATU3aI1H https-//m.edsoo.ru/30dbal 8
JBUKYIIEICS YaCTHIIBL.
115 K . bu6mmoreka [IOK
’ OPTYCKYIAPHO-BOTHOBOM Ay ATTHSM. https://m.edsoo.ru/65783dec
116 bubnmoreka [JOK
. Judpakius 31eKTpOHOB Ha KpUCTaIaX. hitps-//m.eds0o.rw/e70195bd
Crnenuduka u3mepeHuid B MUKPOMHUPE. Bu6mmorexa IJOK
117. COE)THOI_HGHI/I}I HEOoIpeaeIEHHOCTEN https-//m.cdsoo.ru/ecob3 182
[eitzenbepra.
TexHomornueckue ycTpoucTsa u
TEXHOJOTMYECKHE MPOLIECCHI: Bu6miorexa LIOK
118. CIEKTPOMET, ¢dorosnemeHT, GpoTogaTUHK, hittps-//m.edsoo.ru/c3de891a
TYHHEJIbHBIM MUKPOCKOTI, COJTHEUHASI
Oarapesi, CBETOAMO/I.
119 p . but6mmoreka [IOK
. elieHre rpaduyecKux U pacyETHBIX 3a/1a4 htps-//m.edsoo.rw/312b750a
120. KonTtpoubHnas padéora Ned o reme: Bu6muotexa [JOK
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"KBanroBasi puzuka"

https://m.edsoo.ru/404dfa9a

OnBITH IO HCCJIICAJOBAHUIO CTPOCHUA

bubmunoreka LIOK

121. aroMma. [Imanerapnas Mojens aroma https-//m.cdsoo.ru/cf74b1 1a
Pesepdopna.
ITocrynarsl bopa. U3nyuyenue u
192 ToriomeHne GOTOHOB TIPH TIEPEX0/Ie bubnnoreka IIOK
’ aToMa ¢ OJHOI'0 YPOBHsI QHEPIUU Ha https://m.edso0o.ru/f945d85¢
JPYTOM.
Bus! criekTpoB. CIIEKTp ypOBHE SHEPTHH bubsimoreka [LIOK
123.
aroMa BOJIOpOAA. https://m.edsoo.ru/2288a0c4
194 COHTAHHOE ¥ BEIHYK/ICHHOE M3ITydeHHE bubimoreka [LIOK
’ csera. Jlasep. https://m.edsoo.ru/34ada5de
TexHuueckue ycTpoucTea u
125 TEXHOJIOTHIECKHE TTPOIIECCHI: bu6morexa IIOK
' CIEKTPaJbHbIN aHaNINU3 (CIEKTPOCKOMN), https://m.edsoo.ru/aab98bef
Ja3ep, KBAaHTOBBII KOMITbIOTED.
@uznyecknii npaktTukymNel4 mo teme
126 "HccaenoBaHne CIEKTPA pa3pesKeHHOr 0 Bu6muotexa [IOK
’ aTOMAPHOI'0 BOJA0POAAa U H3MEepPeHue https://m.edsoo.ru/ff1758d0
nocrosinuoi Punoepra"
Hyxnonnas moxens siapa [ eiizenoepra-
WBanenko. 3apsa saapa. MaccoBoe 4uciio Bu6miorexa LIOK
127. sanapa. U3oTomsl. PaHH9aKTHBHOCTB. Anvb(ba- https-//m.cdsoo.ru/1ac08a5h
pacnaj. DJIeKTPOHHBIM U MO3UTPOHHBIH
Oeta-pacnajn. ["'aMMma-u3nyyueHue.
3aKOH paJIM0aKTUBHOTO pacnaja.
PannoakTuBHBIE H30TOIBI B IPUPOJIE.
178 CBOICTBA HOHM3UPYIOLIETO H3TyUCHHS. bubimoreka LIOK
’ BnusiHre paiiOaKTUBHOCTH Ha KUBbIE https://m.edsoo.ru/c026fd37
opranu3msl. EctecTBeHHBIN (hOH
u3nydeHus. Jlosumerpusi.
@uznyeckuii npaktukym NelS mo reme Bu6miorexa I[OK
129. "UccaenoBanue paaiuoakTUBHOTO (hoHA

¢ HCMOJIb30BaAHMEM J03MMeTpa'

https://m.edsoo.ru/ad73e145
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OHeprus cBA3U HYKJIOHOB B sipe. S nepHble
cuibl. Jledekt maccwl siapa. Snepuoie
peakuuu. JlesleHre u CUHTE3 SAEp.

Bbubmunoreka LIOK
130. Snepusie peaktopsl. [Ipobaemsr hitps-/m.edsoo.rw/39c44028
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
SIIEPHOM YHEPTETUKH.
Mertoabl perucTpaluu U UCCIe0BAHUS
3JIEMEHTAPHBIX YACTHII.
131 DyHIaMEHTaIbHbBIE B3aUMOICUCTBUA. bu6motreka LIOK
' baproHbl, ME30HBI U JIENTOHBI. https://m.edsoo.ru/4877aale
[IpencraBnenue o CTaHAapTHOW MOAETH.
KBapk-rir0OoHHAast MOJENb aIpOHOB
®u3suka 3a npenenamu CTaHaapTHON
132 Mozaenu. TéMHast maTepus U TEMHas bu6motreka LIOK
sHeprus. EnuHcTBO hU3M4ecKoil KapTHHBI https://m.edsoo.ru/aac588eb
Mupa
DTanbl pa3BUTHS aCTPOHOMUHU.
[IpukiagHoe 1 MUPOBO33PEHUECKOE Bu6muorexa LIOK
133. 3HaueHue actpoHomuu. [IpumeHumocTs hittps-//m.edsoo.ru/22748cbd
3aKOHOB (DM3HKH TSI OOBICHEHUS
MPUPOJIBI KOCMHYECKUX OOBEKTOB.
Meroabl aCTPOHOMHUYECKUX UCCIIEA0OBAHUMN.
CoBpEMEHHBIE ONITUYECKHE TEJIECKOIIBI, bubimoreka LIOK
134.
paaMOTENECKOIIbI, BHEATMOC(epHast https://m.edso00.1ru/42169944
aCTPOHOMUS
135, Buy 38318010 HeOa. Co3Be3Ius, APKHE bu6motreka LIOK
3BE3/Ibl, IIJIAHETHI, UX BUAUMOE ABHUKCHHUE. https://m.edsoo.ru/b3cb766¢
Conueunas cucrema. Conaite. ConHeunas Bu6miorexa I[OK
136. aKTHBHOCTb. Ucrounuk sneprun CosHua u hittps-//m.edsoo.ru/d09dad94
3BE3
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH. Bu6miorexa LIOK
137. Jwnarpamma "crniekTpanbHbINA KJIacc —

CBETUMOCTB"

https://m.edsoo.ru/7cd10a0a
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3B63[[BI rJIaBHOM IOCICa0BATCIBHOCTH.

138 3 bubmunoreka LIOK
. aBUCUMOCTD «MacCa-CBETUMOCTDY IJIs
.. o 5 https://m.edsoo.ru/3dbdf0d2
3BE3/] TIIaBHOM ITOCIIEN0BATEIHLHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpEeMEHHEIE TIPE/ICTABIICHHS O bubimoreka LIOK
139.
MPOUCXOKACHUH U 3Botonnu CoJiHIA U https://m.edsoo.ru/ce234633
3BE3[. DTanbl )KU3HU 3BE3.
@usnyeckuid npakTukym Nel6 mo reme
"Hao0arogenns 3BE3HOI0 Heda
HEBOOPYKEHHBIM IJI1a30M €
40 I/ICI[O.]IL30Bal;II/IeM KOMIIBIOTEPHBIX Bu6miorexa LIOK
. NPUJIOKEHHIT NI onpeaeIeHus
P A pea https://m.edsoo.ru/d37d9ffe
M0JIOKEeHHS He0eCHbIX 00bEKTOB HA
KOHKPETHYIO 1aTy: OCHOBHbIE CO3BE3IMsl
CeBepHOro noJiyliapus 1 sipKue
3BE3abI"
i gIJ'IGIIHI)II/I [IyTp — Hama ga.]'[aKTI/IKa. Bu6muorexa LIOK
. ojokenue u naemxkeHue CoJiHIa B
A 1l https://m.edsoo.ru/67361aef
I'anaktuke.
142 Tune! ramaktuk. PaguoranakTuku u bu6mmoreka [IOK
' KBazapbl. YEpHBIE IBIPHI B iApaxX raJjakTUK https://m.edsoo.ru/fcac91e9
Bcenennas. Pacuimpenne Beenennoid.
143. 3akon Xa00ia. PazOeranue rajgakTHK. https://m.edsoo.ru/c36658da
Teopust bosbiioro B3peiBa. PenukroBoe
U3JIy4YeHUe
144 Macmrabnas crpykrypa Beenennoit. Bubmuotexa [JOK
’ Meraranaktuka https://m.edsoo.ru/b8fb6391
145 q . 5 bubmunoreka LIOK
. epelIéHHbIe IPOOIEMEI AaCTPOHOMUN
P p P https://m.edsoo.ru/5d159d35
O0001IeHrEe U cUCTEMAaTH3allNs 3HAHHH.
Ponb ¢pusuku I/IVaCTp0H0MI/II/I B } Bu6nuorexa LIOK
146. 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,

COITMATbHOM M ATUYECKOH chepax
ACATCIIbHOCTHU YCIIOBCKaA

https://m.edsoo.ru/a28026bd
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O0001IeHUE U CUCTEMATU3ALNS 3HAHUM.

147 p o bubmmoreka [JOK
. OJIb ¥ MECTO (PU3UKU U aCTPOHOMHUMU B
. N p https://m.eds00.ru/89dc2d90
COBPEMEHHOM Hay4YHOU KapTUHE MUPA
O0001IcHNEe U CHCTEMATH3aLMs 3HAHUI.
Ponw ¢pusmdeckoii Teopun B
s $OpMHpOBaE{I/II/I MIPEJICTABICHHN O Bu6morexa [IOK
. H3AYECKON KapTHHE MUPa, MECTO
o P ba, https://m.edsoo.ru/b100661a
(du3nUecKoil KapTHHBI MUpPa B OOIIEM PAITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOIE
149 O00011IeHrE U CUCTEMATU3ALIMS 3HAHUN 110 bubmunoreka LIOK
) teMe "Kunemaruka" https://m.edsoo.ru/42569¢al
150 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN 110 Bbubmunoreka LIOK
’ teMe "Kunemaruka" https://m.eds00.ru/b879tb3f
151 O00011IeHIE U CUCTEMATU3AIUS 3HAHUN 110 bubnuoreka [JOK
’ teme " lunamuka" https://m.edsoo.ru/8b7ac737
152 O0001IeHNEe U cCUCTEMATH3alls 3HAHUH 110 but6mmoreka [IOK
' teme "Craruka TBEepAoro tena' https://m.eds00.ru/63756¢47
O0001IeHrEe U cUCTEMAaTH3alli 3HAHUH 110 but6mmoreka [IOK
153' " "
TeMe "3aKOHbI COXPAHEHUS B MEXAHUKE https://m.edsoo.ru/eb916182
. O606£L(I)€HI/IG WA CUCTEMATHU3aLMs 3HAHUH 110 Bu6mmorexa 1[OK
) teMme "OCHOBEI MOJICKYJISIPHO-
o y,, p https://m.edsoo.ru/ec651eb8
KHHETHYECKOU TEOPHH
s O6O6£I_ITGHI/IG u CI/ICTeMaTI:}sauHﬂ 3HAHWUH 110 Bu6mmorexa 1[OK
) teme "Tepmoannamuka. TennoBsie
,I,) a https://m.edsoo.ru/c3dabe6e
MaIlIUHBI
s O606£].A€HI/IG WA CUCTEMATHU3aLMs 3HAHUH 110 Bu6mmorexa 1[OK
) TeMme "ArperaTHble COCTOSIHUS BEILECTBA.
P 8 = https://m.edsoo.ru/1072021¢
®a3oBbIe MEPEXOIbI
O0001IeHrEe U cUCTEMAaTH3all 3HAHUH 110 bu6mmoreka [IOK
157. " "
TeMe "DIeKTpruYecKoe moie https://m.edsoo.ru/ad6ddeed
158 O0001IeHrEe U cUCTEMATH3all 3HAHUH 110 but6mmoreka [IOK

teme "[1oCTOSHHBIN 37eKTpUUECKUil TOK"

https://m.edsoo.ru/18f19f7¢
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O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110

Bbubmunoreka LIOK

159. teme "Toku B pa3InuHbIX cpeaax” ! https://m.edsoo.ru/e7d400f4
160 O00011IeHrE U CUCTEMATU3AIMS 3HAHUN 110 1 bubnuoreka [JOK

) TeMe "MarauTtHoe noie" https://m.edsoo.ru/b032fc4b
161 O0001IeHrEe U cUCTEMAaTH3alls 3HAHUH 110 1 but6mmoreka [IOK

' TeMe "DIeKTpoMarHuTHast MHIyKius" https://m.edsoo.ru/4e31b507
162 O0001IeHre ¥ cucTeMaTH3alys 3HAaHUH 110 1 but6mmoreka [IOK

) teMe "Mexaunueckue konedanus" https://m.edsoo.ru/2dfbafc5
163 O0o001IeHre ¥ cucTeMaTH3alys 3HaHUH 110 1 Bbubmunoreka LIOK

) TeMe "DIeKTpOMarHUTHBIE KoJieOaHus" https://m.edsoo.ru/3cca482¢
. O6O6£]§/€IHI/IG M CUCTEMaTH3alis 3HAHUH 110 1 Bu6morexa [IOK

. TeEME \ €XaHWYECKUE U JICKTPOMArHUTHBIC hitps://m.cdsoo.ru/32a4d1a0

BOJIHBI

165 O0o001IeHre ¥ cucTeMaTH3alys 3HAaHUH 110 1 bubmunoreka LIOK

’ teMme "OmnrTuka" https://m.edsoo.ru/ed440ca8
166 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN 110 1 bubmunoreka LIOK

) teMme "OcnoBel CTO" https://m.edsoo.ru/c63f7¢10
167 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110 1 bubmunoreka LIOK

' teme "KopnyckynsipHO-BOITHOBOUM qyanu3m" https://m.edsoo.ru/1d36b5b1
168 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110 1 bubnuoreka [JOK

) TeMme "du3uka aroma" https://m.edsoo.ru/3bf0def9
60 O6o6£uc§Hne WA CUCTEMATHU3aLMs 3HAHUH 110 | Bu6nuorexa LIOK

’ Teme ronsmKa aTOMHOT,O Apa u https://m.edsoo.ru/71453ee6

9JICMEHTAPHBIX YaCTHII

170 HToroBast KOHTpOJIbHAs paboTa 1 bu6nuoreka [IOK

' (TpPOMEKYTOUHBIN KOHTPOJIb) https://m.edsoo.ru/3d40077a
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

1.®usuka. YrinyoaeHHsiid ypoens 10 kinace. :yaeOnuk / B.A.KacesHoB.- M.:/Ipoda,2017.

2.®wusuka. Yrioyonennsiii ypoens 1 1 kiace. :yaeOnuk / B.A.Kacesinos.- M.:/Ipoda,2017.

METOJUYECKHUE MATEPHAJIBI U151 YYUTEJIA
1.®usuka.Yriyonennslii ypoenb 10 kiace. :yue6Huk / B.A.Kacesnos.- M.:Ipoda,2017.

2.®wusuka. Yrinyonennsiii yposenbl 1 kiace. :yueOHuk / B.A . Kacesnos.- M.:Ipoa,2017.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCbI CETU
UHTEPHET

1. bubmuoreka I{OK https://m.edsoo.ru/ff0d1784

2. https://phys11-vpr.sdamgia.ru/test?category_id=1&filter=all

3. https:// phys-ege.sdamgia.net
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