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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpoBHE CpeAHero oOiero oOpa3zoBaHus pa3padoTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMU K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
nporpammel, npeacTaBieHHbx B PI'OC COO, a Ttakxke ¢ yuérom (denepanbHON paboueit
nporpamMmbl BocniuTanusi 1 KoHuenuuu npenojgaBanust yaeOHoro npenmera «Pusuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, peanu3yrolUdX OCHOBHBIC
oOpa3oBareybHbIE MPOTPAMMBI.

[Iporpamma 10 (Qu3uke onpeaenser o0g3aTENbHOE MPEAMETHOE COACPIKAHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO MOCIIEIOBATENBHOCTh U3YUEHUSI TEM U Pa3JeioB yueOHOIO
npeaMeTra ¢ y4€TOM MEXIPEJAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTrO
mpoliecca, BO3PACTHBIX OcoOeHHocTe oOydaromuxcs. I[lporpamma mno ¢usuke naért
MIPE/ICTABIICHUE 0 LENsX, COJIep KaHUH, oOmen CTpaTeruu o0yueHwus,

BOCIIUTaHUS W Pa3BUTHs, OOYYAIOLIMXCS CpelCTBaMHU y4eOHoro npeamera «Dusukar
Ha yriy0Ja€HHOM YPOBHE.

W3ydyenne kypca (Qu3ukud yriiyOJ€HHOTO YpOBHS IO3BOJISIET pPeaju30BaTh 3aJlaud
npo(dhecCHoHaNbHON OpUEHTALlMH, HAIIPABJICHO Ha CO3JJaHUE YCIOBUM IS MIPOSIBIIEHUSI CBOMX
MHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OO0Yy4YarolUMCs, KOTOpbIE
HEOOXOAMMBI Il TPOJOJKEHHUsT OOpa3oBaHHMS B OpraHu3alusax MNpodhecCHOHAIBHOIO
o0Opa30BaHMsI 110 Pa3INYHBIM (PU3UKO-TEXHUYECKUM U MH)KEHEPHBIM CHELIMAIbHOCTSM.

B nporpamme no ¢usnke onpenenstoTcs IIaHUPYEMbIE pPe3yJbTaThl OCBOCHHS Kypca
¢u3MKM Ha YpPOBHE CpEAHEro oOIIero OOpa30BaHMS: JIMYHOCTHBIE, METalpeIMETHbIE,
npeAMeTHbIe (Ha yriyOJ€HHOM YypoBHE). HaydHO-MEeTO0NOrM4eckol OCHOBOM ISt
pa3paboTKu TpPeOOBAHMI K JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
oOy4Jaronuxcsi, OCBOMBIIUX TMporpaMMy 1o (U3UKE Ha YpPOBHE CPEIHEr0 OOIIero
oOpa3oBaHMsI Ha YTiIyOIEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/I€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o pu3MKe BKIIOYAET:

MJIaHUPYEMBIE Pe3yNbTaThl OCBOCHUS Kypca (PU3MKH Ha yriiyOJIEHHOM YPOBHE, B TOM
quclie IPEeIMETHBIE PE3YIbTAaThI IO TofaM 00yUYeHHUS;

coJiepkaHue yuyeoHoro npeamera « Pu3uka» 1mo rogam o0ydeHusl.

[IporpamMma no ¢u3uke UMEET NMPUMEPHBIH XapaKTep U MOXKET OBbITh HCIIOJIb30BAHA
YUHUTEIAMHU (PU3UKH IJI51 COCTaBJIEHUS] CBOMX Pad0UYUX MPOTPaAMM.

[Iporpamma 1o (u3MKE HE CKOBBIBAET TBOPYECKYI0 HWHUILMATUBY YUYHUTENEH W
MIPEAOCTABIIACT BO3MOXKHOCTH JUISl PEATM3ALMM PA3JIMYHBIX METOJMYECKHX ITOAXOJ0B K
npenoAaBaHuio (GU3MKU Ha YriIyOJE€HHOM YPOBHE NPH YCIOBHM COXpaHEHUs 00s3aTeIbHOU
YacTH COJEp>KaHUsI Kypca.

du3znka Kak Hayka o HamOojee OOIIMX 3aKOHaX NPHUPOAbI, BBHICTyHass B KauecTBE
y4eOHOro mpeaMera B IIKOJI€, BHOCHUT CYIIECTBEHHbIH BKJIAJ B CHUCTEMY 3HaHUH 00
okpyxatomeM mupe. llIkompHBIA Kypc U3MKH — CHCTEMOOOPA3yIOMUA SISl €CTECTBEHHO-
HAyYHBIX Y4€OHBIX MPEIMETOB, MOCKOJBKY (DU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
U SBJICHUHN, U3y4aeMbIX XUMHUEH, Ouosorueu, puznueckoit reorpadueil u acTpOHOMHEH.
Hcnonb3oBaHue M aKkTUBHOE MpUMEHEHHE (U3MYECKUX 3HAHUM ONpENeNusIo XapakTep U



OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B chepe SHEPreTUKU, TPAHCIIOPTA, OCBOCHHS
KOCMOCa, TOJYy4YEHHUS HOBBIX MaTepuasoB C 33JaHHBIMU CBOWCTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa
oOyuarorerocs, B (OpMHpOBAHHWE YMEHHH MPUMEHATh HAyYHBIH METOJl TMO3HAHUS MPH
BBITIOJTHEHUH UMH YUYE€OHBIX UCCIIEI0BaHUMN.

B ocHOBy kypca Qu3umku Ha ypoOBHE CpeIHEro oOIero oOpa3oBaHHUs MOJOXKEH Pl
U7ei, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea yenocmunocmu. B cOOTBETCTBUU € HEW KypC SIBIISIETCS JIOTUUECKH 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOU (PU3UKH.

Hoen 2enepanuzayuu. B cooTBeTCTBUU C HEW MaTepuan Kypca (U3HKH OO0OBEAUHEH
BOKpYT pu3nueckux teopuil. Benymum B Kypce siBisieTcss popMUpOBaHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanusa  nOpeanonara€T  HUCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHs (PU3UKU C
pa3BUTHEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHYECCKHUMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoea npuknaonon nanpaenennocmu. Kypc Gusukd yriiyOJl€HHOTO  ypOBHS
mpearnoyiaraeT 3HAKOMCTBO C INMHPOKUM KPYTOM TEXHMUYECKUX ¢ TEXHOJOTHYECKHX
MIPUJIOKEHUN HM3YYEHHBIX TEOpUMHA M 3aKOHOB. [Ipm 3TOM paccmaTpuBarOTCd Ha ypOBHE
OOLIMX NPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesa 3konozuzayuu peansyercs IMOCPEICTBOM BBEJICHHS JIEMEHTOB COACPKAHUSA,
MOCBSIIEHHBIX 3KOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TeXHHUKH W  TEXHOJOTWH, a Takke OoOCyXIeHus TMpoOJeM  palMoHaIbHOTO
MPUPOIONOIB30BAHMS M IKOJIOTUYECKON O€30aCHOCTH.

OcBoeHue coaepkKaHHUsl NpOrpamMmbl MO (U3MKE JOJDKHO OBITh IOCTPOCHO Ha
NPUHILINUIIAX CUCTEMHO-AESITENBHOCTHOTO Tmonaxona. g @u3uku peanuszanus 3THX
NPUHIUIOB Oa3upyercs Ha UCHOJIb30BAHUM CAMOCTOATEIBLHOTO JKCIIEPUMEHTa Kak
MOCTOSTHHO JieHcTBYOMIETO (hakTopa yueOHoro mpoiiecca. st yriayOi€HHOro ypoBHS — 3TO
CUCTEMA CaMOCTOSITEIBHOIO YYEHHWYECKOTO SKCIEPUMEHTA, BKJIIOYAIOLIEr0 (POHTAIbHBIC
YUYEHUYECKUE OMBITHI MPU W3YYEHHUH HOBOI'O MaTepuana, JabopaTtopHble pabOThl U pabOThI
npakTukyma. [Ipu 3ToM BO3MOXKHBI J1Ba criocoba peanm3anuu GU3MYECKOTo MpakTukyma. B
MEPBOM ClIy4yae MpPakTUKyM MpoBoauTcs b0 B koHue 10 m 11 kmacco, nubo mocie
MEPBOTO M BTOPOrO MOJYTOAUMN B KaXJAOM M3 O3THUX KiaccoB. Btopoil cmocobd — 310
WHTErpanus padoT MPaKTUKyMa B CUCTEMY JTAOOPATOPHBIX PabOT, KOTOPHIC MPOBOMASTCS B
npouecce u3yudeHus: paszgena (temsl). I[Ipu 3ToM mox paboTamu mpakTHKyMa MOHMMAETCS
CaMOCTOSATENIBHOE HCCIEOBAHUE, KOTOPOE NPOBOJAUTCS IO PYKOBOACTBY CBEPHYTOIO,
000011IEHHOTO BH/1a 6€3 MOIIaroBOi HHCTPYKIIMH.

B nporpamme no gusrke cuctemMa yueHHUYECKOro SKCIEPUMEHTA, JIa0OPaTOPHBIX padOT
U TpakTUKymMa NpEJICTaBiICHAa €IWHBIM TMepeyHeM. BpiOop TeMaTuku s 3THX BHIOB
YUYEHUYECKUX MPaKTUYECKHMX pPAa0OT OCYIIECTBISETCS Y4YaCTHHUKaMU 00pa30BaTeIbHOTO
mpoliecca UCXoJs U3 OCOOCHHOCTEH MOYpPOYHOro IJIAaHUPOBAHMUS U OCHAIEHUS KaOuHeTa



¢usuku. Ilpu stom oOecneunBaeTcs OBIaJACHHE OOYYAIOUIMMUCS YMEHUSMU MPOBOJIUTH
MpsIMbIE M KOCBEHHBIE M3MEPEHMsI, MCCIICOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEITUYHH U
MIOCTAHOBKY OIBITOB 10 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yaenseTcs PEIICHHIO pacyETHBIX M KadyeCTBEHHBIX 3amad. [lpu
3TOM I PAacyETHBIX 3a/lady MPUOPUTETOM SIBISIOTCS 33Ja4d C SBHO 33JaHHOW U HESIBHO
3alaHHOM  (PU3MYECKOW MOJIENBI0, TO3BOJISIIOIIME IPUMEHATh W3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOIO paszjena Kypca, Tak U UHTETPUPYS NPUMEHEHHE 3HAaHUUN U3
pa3HbIX pa3fenoB. Jlns KayecTBEHHBIX 3a7ad NPUOPUTETOM SIBISIOTCS 3aJlaHds Ha
00BbsICHEHHE/TIpe/ICKa3aHue MPOTeKaHus GU3NUECKUX SBJICHUN U TIPOLIECCOB B OKPYIKAIOIICH
KU3HU, TpeOyrompe BbIOOpa (QU3MYECKOW MOJENM Ui CUTyallud  TPaKTHKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecreueHunto y4eOHoro npoiecca Kypc Gu3nKu yriayOoaéHHOTO YPOBHS Ha YPOBHE CPETHETO
oO1ero o0pa3oBaHus JOJKEH U3Yy4aThCsl B YCIOBHSIX MPEAMETHOro KabuHera. B xaOuHete
(U3MKU JOJDKHO OBITh HEO0O0XOAuMOE JabopaTopHOE O0O0OpYyIOBaHUE [JIsi BBINOJTHEHUS
YKa3aHHBIX B MPOrpaMMe Mo (pU3MKe YUYEHUUYECKUX OIBITOB, JA0OPATOPHBIX pabOT U padoT
MpPaKTUKyMa, a TaK)Ke JEMOHCTPAIlMOHHOE 000PYI0BaHUE.

JleMOHCTpallMOHHOE 000pyI0BaHUE (POPMHUPYETCS B COOTBETCTBHUM C HPUHLUIIOM
MUHHUMAJIBHOM JOCTATOYHOCTH M OOECNEYMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MPOrpamMme
10 (PM3HKE KIIFOUEBBIX IEMOHCTPALUI JJI1 UCCIEAOBAHUS N3YYaEMbIX SBJICHHIA U MPOIECCOB,
AMITUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHUH.

JIabopaTopHoe 000pyI0BaHUE /IJIsi YYCHUUYECKUX MPAKTUYECKUX paboT hopMHUpYyeETCs B
BUJIC TEMATUYECKUX KOMIUJIEKTOB M 00ECIEYMBAETCSA B pacuy€Te OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxcs. TemaTuueckue KOMIUIEKTHI JIaDOpAaTOPHOro OOOpYAOBaHUS JTOJKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BaHUM aHAJIOTOBBIX U HU(POBBIX NPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TIEJISIMHU H3y4eHUsI PU3UKHU B 00111eM 00pa30BaHUU SBIISFOTCS:

(dopMHpOBaHHME HHTEpECa W CTPEMIICHHS OOYYAIOMIMXCS K HAy4YHOMY H3YYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTAaBICHUH O HAy4YHOM METOAE TMO3HaHUS U  (POpPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3yYCHHUS OCHOB CTPOCHUS
Matepuu U PyHJAaMEHTAJIbHBIX 3aKOHOB (DU3UKHU;

dbopmMupoBaHUe YMEHUN OOBSICHATH SIBIICHUS C UCIOJIb30BaHUEM (U3UYECKUX 3HAHUM U
HAy4YHBIX JI0KA3aTEIbCTB;

dbopMupoBaHrEe MPEACTaBICHUN O POIU (DU3UKH I PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUA O BO3MOXKHBIX cdepax Oyaymied mnpopeccuoHalIbHON
NEeSATENbHOCTH, CBSI3aHHBIX C (DM3UKOM, MOJIrOTOBKA K JajbHEHIIEMy OOYyYEeHHIO B 3TOM
HaIpaBJICHUMU.

JlocTmkeHne 3TUX Lened o0ecreunBaeTcs pelieHHeM CIEIYyIOIUX 3a/ad B Mpoliecce
M3y4deHHs Kypca (U3uMKU Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:



NpUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0mMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSAX, BKIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (U3HKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO
(bU3UKY U 3JIEMEHTHI acTPpODU3UKH;

dbopMHpOBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HAHUS Uil OOBSCHEHUs
bu3nyuecKrX SBJICHUM B PUPOJE U JIJISI IPUHATHSA MPAKTUYECKUX PEIICHHU B TOBCEIHEBHOM
KU3HH,

OCBOCHHE CIIOCOOOB pEIICHUS PAa3IMYHbIX 3a37ad C SBHO 3aJIaHHOM (hU3HYECKOU
MOJIENIbIO, 3ajJlay, MOAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO3JaHuEe (PU3NYECKOW MOJENH,
aJICKBaTHOM yCIIOBUSAM 3aJa4i, B TOM YHCJIE 3a/1a4 MHXEHEPHOI'O XapaKTepa;

MOHMMAaHUE (PU3NYECKUX OCHOB U MPUHIUIOB ACUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIAJICHUE METOJaMHU CaMOCTOATENIHbHOTO TUIAHUPOBAHUS U MPOBEACHUS (HU3MUECKUX
HKCIIEPUMEHTOB, aHalW3a U HMHTEpIpeTanuu UHGOPMAILMK, OIMpEAesieHUus JTOCTOBEPHOCTH
MOJIyY€HHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM ISl PA3BUTUSI YMEHUU MPOECKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
TESITeIbHOCTH;

pa3BuTHE HHTEepeca K cdepaM NpoecCHOHATBHOW MAEATEIbHOCTH, CBSI3aHHOW C
(bU3UKOM.

B cootBerctBun ¢ TpedoBanusimMu PI'OC COO yriyOn€HHBIA YpOBEHb H3yYEHHS
yueOHoro mnpenmera «duszukay Ha ypoBHE cpeaHero oOiiero oOpa3oBaHUs BBIOMpAETCS
OoOy4arolUMuUCs, IUIAHUPYIOUIUMH TPOJOJDKEHHE O00pa3oBaHUA IO  CIEUUATbHOCTSIM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIM YpOBEHb) HA YpPOBHE CpEIHEro OOIIero
oOpazoBanust otBoautcs 340 vacos: B 10 kmacce — 170 yacoB (5 yacoB B Henenio), B 11
kimacce — 170 gacoB (5 4acoB B HEEIIO).

[Ipennaraemslii B mporpamme no (u3MKe MepedeHb JaOOPaTOPHBIX U MPAKTUYECKUX
paboT ABIISETCS PEKOMEHJOBAHHBIM, YYUTENb JEJIAeT BBIOOP MPOBEAEHUS JaOOPATOPHBIX
padoT U OMBITOB C YYETOM UHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYaroImuXCs.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayyHblid MeTO/ MO3HAHMS IPUPOBI.

®uzuka — pyHAaMEHTaIbHAS HayKa O mpupojie. HayuHbIit METOl MO3HAHUS U METO/IbI
HCCIIeI0BaHMs (PU3NUECKUX SBJICHUM.

DKCHepuMEHT U TeOpHUsl B MpoIiecce Mo3HaHus mpupoabl. HabmroaeHne u SKkCepuMeHT
B (hU3HKeE.

Crnioco0bl u3MepeHus PU3NYECKUX BETUUYHH (aHAJTOTOBbIE U LIM(PPOBBIE U3MEPUTEIBHBIC
npuOOpPHI, KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NIECKUX BETUUHH (AOCOMIOTHASI U OTHOCUTENbHAS).

MopenupoBanue (GU3HYECKUX SBJICHWA W TIPOLECCOB (MaTepWalibHas TOYKa,
a0bCOMIOTHO TBEPAOE TENO, HACAIbHASI >KUIKOCTb, WACAIbHBIA Ta3, TOUCYHBIN 3apsn).
I'unote3a. ®U3nYECKUil 3aKOH, TPAHULIBI €M0 MPUMEHUMOCTU. PU3NYECKAS] TEOPHUS.

Pons u mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B
MPAKTUYECKOMN JeATETbHOCTH JIIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3MepeHne cuiibl TOKA W HANPSKEHUS B LENH IMOCTOSHHOTO TOKa IMPU IMOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ uu(dpoBoil nabopatopueir mno (Qusuke. Ilpumepbl u3MepeHus
(bU3MYECKUX BEIUYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBrkeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BexkTop MarepuanbHONW TOYKH, €r0 MPOECKLIHMH HAa OCU CUCTEMbl KOOPJWHAT.
TpaekTopus.

[Tepemerienue, CKOpOCTh (CpeHsS CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHUE
MaTepUaAIbHOM TOYKH, UX TIPOCKIIUUA HA OCU CUCTEeMbl KoopauHat. ClioxkeHue epeMeeHU
U CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBMKEHUE. 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATILHON TOYKH OT BPEMEHHU U UX TpaduKH.

CBoOoaHOe naseHue. Y CKOpeHre CBOOOIHOTO MajieHus. JBrkeHue Tena, OpOIIeHHOTo
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepHalbHOI
TOYKH OT BPEMEHH U UX rpaduKHu.

KpuBonuuennoe paBmwxkeHue. JIBH>KEeHHME MATEPUAIBbHOW TOYKM TI0 OKPYKHOCTH.
VYrnoBas u nmHelHas ckopocth. Ilepuon m dacrora obOpamenus. LleHTpocTpeMuTeNnbHOE
(HOpMaJIbHOE), KacaTeabHOE (TaHTCHI[MAIBbHOE) U TIOJIHOE YCKOPEHUE MaTepUaTbHON TOUKH.

TexHuyeckre yCTPOMCTBA W TEXHOJIOTMYECKUE IMPOIECCHl: CIUIOMETP, IBHKCHHUE
CHapsI/I0B, IIETIHEIE, MIeCTepEHYAThIC U PEMEHHBIC TIepeaaun, CKOPOCTHBIE JTU(THI.



Jemoncmpayuu.

Mopeinb cucTeMbl OTCYETA, MILTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

CniocoObl uccienoBaHusl IBUKEHU.

Nnmroctpanus npeaeibHOro Nepexo/ia U n3MEepEeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NABUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

Hanpasnenue CKOpoCTH pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUEe TyTel, TPAeKTOpUM, CKOPOCTEW ABUIKEHHUSI OJHOTO M TOTO K€ Tela B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenne HepaBHOMEPHOIO JIBU>KEHUS € LIEIIBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHHsT TpU MNPSIMOJIMHEWHOM pAaBHOYCKOPEHHOM JIBM)KEHUHM IIO
HaKJIOHHOW IUIOCKOCTH.

HccnegoBanue 3aBUCUMOCTY ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU.

W3mepenue yckopeHuss CBOOOJHOrO majeHus (PEKOMEHIOBAHO HCIIOJIb30BaHUE
1udpoBoii 1abopatopun).

N3yueHnue nABMXKEHHS Tena, OpOLIEHHOTO TOpU30HTaIbHO. IIpoBepka rumoressl O
IPSMOW  TPOMOPUMOHAIBHON 3aBUCUMOCTHM MEXKAY JNaIBbHOCTBIO IIOJETa W HaYaJdbHOMN
CKOPOCTBIO TeJIa.

N3yueHue ABMKEHUS TENA 110 OKPYKHOCTH € ITOCTOSIHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH IE€pHOJA OOpaIeHHs] KOHUYECKOrO0 MasiTHUKAa OT €ro
IIapaMeTpOB.

Tema 2. /lunamuxa.

IlepBbii  3akoH  Herotona. HMHepuumanbHble  cuctemsl  orcu€ra.  IIpuHmmn
oTHOocuTenbHOCTU ["anmunes. HemnepuuanabHble cUCTEMBI OTCUETA (ONIpeiesieHUE, IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3axkon HproToHa 1151 MaTepruanbHON TOYKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSI. ODKBUBAJIIEHTHOCTh T'PAaBUTALMOHHOM W WHEPTHOMN
Macchbl.

Cuna T1skecTd. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO TajeHUsS OT BBICOTHI HAaJ
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoi mupoThl. J[BrkeHHe HEOECHBIX Tell U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABMXKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHHMS CKOJBXKEHHUS M CUIa TPEHHS TOKOS.
Koaddumment tpenns. Cuna conpoTUBIIEHUS NPU IBUKEHUU TeJla B )KUIKOCTH WU rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. ['mapocrarnueckoe napiaenue. Cuita Apxumena.

TexHHuuecKue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOAIIMITHUKY, JBHKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.



Jemoncmpayuu.

HaGnronenue nBmKeHUS TN B UHEPIIUATBHBIX U HEUMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenue AByX HWJIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIbHO HEUMHEPIIUAIIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIONIECH MPUIOKEHHBIX K TEIIy CHJI C MIPOU3BEACHUEM MaCChI
T€JIa Ha €r0 YCKOPEHUE B MHEPLUHUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NTOABEME U TAJICHUH.

LleHTpoOEKHbIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACUCTBYIOMIEW CHUJI MpU JBXKEHHMH OpycKa 1O HAKJIOHHOM
TTOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCHUMOCTH BPEMEHM JBIWKEHHUSA Opycka MO HAKJIOHHOM
IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasiie, ot ux aedopmaluu.

N3ydyeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBHIO, MEPEKUHYTOM 4epe3 JIETKUU
OJIOK.

N3mepenne koadduimieHTa TpeHHS MO BEIUYMHE YrioBoro KoddduimeHTa
3aBUCHUMOCTH Frp(N).

Uccnenoanne nBrkeHUss Opycka IO HAKJIOHHOM TIUIOCKOCTH C TIE€PEMEHHBIM
Kod(PUIMeHTOM TpEeHU4.

N3yueHne nBrkeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpmoe Teno. [locTynmarenbHoe M BpalllaTelibHOE JBHKEHUE TBEPIOTO
Tea. MOMEHT cuibl OTHOCUTENBHO OCH BpaumieHus. I[lnewo cumbl. CriokeHue Cui,
MIPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp TskecTu Tena.

YciioBusl paBHOBECUS TBEPAOTO TENA.

VYcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHU4eCcKre yCTPOUCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, pelETyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Bune! paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npAKMUKym.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U PaCUYET CUJT yIPYTOCTH.

N3yyenue ycTOMUYMBOCTH TBEPAOTO TEJA, UMEIOLIETO TUIOMIAAb OIOPHI.



Tema 4. 3axonvl coxpanenus ¢ Mexanuke.

Nmnynbe maTepuanbHOM TOYKH, CHCTEMBI MAaTEpHAIbHBIX TOYEK. L{eHTp Macc cucTeMsl
MaTepualbHbIX TOUEK. Teopema 0 JBHKEHUH LIEHTPa Macc.

NMnynibe CUITBI M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyJsibca mMaTepuaibHOM TOuku. lIpeacTaBieHne O COXpaHEHHMHM MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJAX.

PaboTa cuiibl Ha MajioM M Ha KOHEYHOM nepemelieHnu. [’ paduueckoe npeacraBieHue
pabOTHI CHITHI.

MOIIHOCTH CHUJIBI.

Kunernueckast sHeprusi MaTepralibHON ToukU. TeopeMa 00 UBMEHEHUH KUHETHYECKOM
SHEPrUU MaTepUAIIbHON TOYKH.

[loreHupanbHple W HENOTCHUHAIbHbIE  CWibl.  [lOTeHIManbHast  SHEPTHUS.
[ToTeHnnanbpHasi SHEPrUs YNpyro AepopMUPOBaHHON MpyXUHBI. [loTeHIManbHas YHEPTUs
T€JIa B OJHOPOJHOM TIpaBUTAIMOHHOM Tone. [loTeHumanbHass »SHeprus Tena B
IPaBUTAIIMOHHOM TIOJIE OJHOPOJHOIO Iapa (BHYTpHM U BHE Miapa). Bropas kocMmuueckas
CKOpPOCTb. TpeThs KOCMUYECKAsE CKOPOCTb.

CBsi3b pabOTHI HEMMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKON YHEPTUU CUCTEMBI
TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU YIHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyuM ISl UACANbHOU KUJIKOCTH KaK CIEIACTBUE 3aKOHA COXPaHCHUS
MEXaHUYECKON SHEPIUH.

TexHudeckre yCTpOMCTBa U TEXHOJIOTUUECKUE MPOLECCHI: IBUKEHUE PAKET, BOJOMET,
KOTEP, MPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE IBHKCHUE.

N3mepeHne MOIIHOCTY CHUJIBI.

N3MeHeHune sHEpTUM TeJia MPU COBEPILICHUH PaOOTHI.

B3auMHbIe npeBpalieHus KWHHETUYECKON Y MTOTEHIIMAJIbHOW SHEPTUM NPU IEVCTBUMU HA
TEJIO CUJIBI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomul, npaKMUKyM.

N3mepenune umirynbca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSITH, CKOPOCTA MOACIH JIEKTPOMOOMIISI 1 MOIITHOCTH CHJTBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHusi UMIYJIbCa MIPU YIPYTOM B3aUMOICCTBUM.

N3mepenre KNHETUYECKOM SHEPTUH TeJla 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MMOTEHITUATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSI.

Omnpenenenre pabOTHI CUITBI TPEHUS TP IBMXKCHHUH TeJa TI0 HAKJIIOHHOM TIOCKOCTH.

Paznen 3. Modgekyisipuasi pu3nka 1 TEpMOJAMHAMUKA.



Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OcHOBHBIE TOJIOKEHHST MOJIEKYJsipHO-KuHeTnyeckoil Teopun (MKT), mx omnbiTHOE
obocHoBanue. Juddysusa. bpoyHoBckoe — aBmwkeHHE.  XapakTep  JBIXKEHUS U
B3aMMOJEHCTBUS YaCTHUL BelecTBa. MoJienu CTpOCHHS Ta30B, )KUAKOCTEN U TBEPABIX TE U
O0OBSICHEHHUE CBOICTB BEIIECTBA HAa OCHOBE ATHUX Mojeneil. Macca u pa3Mepbl MOJIEKYI
(atomoB). KonuuecTBo BemectBa. [locTosinaas ABorajpo.

TeruoBoe paBHoBecue. Temneparypa u crnocoOsl e€ uzmepenus. lllkana temmnepatyp
Llenbcus.

Mogens uacanbHOrO ra3za B MOJIEKYISIPHO-KMHETHYECKOM TEOpHUM: YaCTHUIIbI Ta3a
JBIKYTCS XaOTUYECKHU U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcosoTHas TemmepaTrypa
(mkama temmepatyp KenbBuna). 3axon [lanpTona. M3ompoiiecchl B HACAIBHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemlecTBa. ['paduyeckoe MpeACTaBICHUE H30IPOIECCOB:
U30TepMa, H30X0pa, n3odapa.

CBs3p MeXIy IABICHHEM M CpEOHEH KHHETUYECKOW HSHEPrued MOCTYIATENIbHOTO
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ HJIE€AbHOTO Ta3a (OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-
KUHETUYECKOW TEOPUHU UJICATIBHOTO Ia3a).

CBsi3b  aOCONIOTHOM TeMImeparypbl TEPMOJAMHAMHYECKON CHUCTEMBI CO CpeaHeH
KMHETUYECKOW SHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre yCTpPOMCTBA U TEXHOJOTHMYECKHUE MPOIECCh: TEPMOMETpP, OapoMeTp,
MOJIy4YE€HHE HAHOMATEPHUaJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTHUI] BEILIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKECHMUS.

Hubdy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsskeHne MOJEKYII.

Mopaenu KpUcTajuIMueCKUX PeETOK.

HaGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

UccnenoBanue mpoiiecca yCTaHOBJICHUS TEIJIOBOTO PABHOBECHS MPU TEIIOOOMEHE
MEXAY rOpsiueid U XOJOAHOM BOJIOH.

N3yuenne M30TEpPMUYECKOro Ipoliecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE LU(POBOM
1a00paToOpun).

N3yuyeHne n30XopHOTO mpolecca.

N3yuenne nzobapHOTO mporecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmomunamuueckas  (TJ[) cuctema. 3amanue  BHENIHUX  yCIOBUM  JIA
TEPMOJAVMHAMUYECKON CHCTEMBbI. BHemHue u BHyTpeHHHE mapamerpol. [lapamerpsl



TEPMOJMHAMUYECKOM CHCTEMBI KaK CpEeIHHE 3HA4YeHUs BEIUYMH, OMNHUCHIBAIONIUX €€
COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe Hayaso TEPMOJUHAMHUKHU. Camonpoun3BoibHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mogens uaealbHOTO ra3a B TEPMOJUWHAMHKE — CHCTEMa YpPAaBHEHUMW: ypaBHEHHE
MenneneeBa—KnaneipoHa W BBIpaXEHUWE JUIsl  BHYTPEHHEHW DHEPrUM. Y CIIOBUS
OPUMEHUMOCTH 3TOM MOJENW: HU3Kasg KOHLEHTPALMS YacCTULl, BBICOKHE TEMIIEPATYPHI.
BripaxkeHne 111 BHyTPEHHEN Y3HEPTUHM OJJTHOATOMHOTI'O HUJICAJIbHOTO rasa.

KBa3ucrarnueckue u HECTaTHUECKUE MTPOLECCHI.

DneMeHTapHas paboTa B TepMOIUHAMUKE. Beraucienrne padoTel 1o rpaduky mporiecca
Ha pV-auarpamme.

Teronepenada kak cnoco0® M3MEHEHUsT BHYTPEHHEW SHEPrUHM TEPMOJIMHAMHYECKOU
cucteMbl 0e3 coBepiieHust padboThl. KOHBEKIIMSA, TEMIONPOBOIHOCTh, U3TyUEHHUE.

KomnuectBo Temmorel. TenmmoéMKOCTh Tena. YAenbHass U MOJSApPHAs TEMIOEMKOCTH
BelIeCTBa. Y paBHeHHEe Maliepa. Y ielibHas TEIUIOTa CrOPaHUs TOIUIMBA. PacuéT konmuecTna
TEIJIOTHI IpH Tertonepenaye. [louarue 06 anunadbaTHOM mpouecce.

[lepBbIit 3ak0H TepMoaUHAMUKU. BHyTpenHsist sHeprusi. KonudecTBo TerioTsl U padboTa
KaK MEpbl U3BMEHEHUSI BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3ak0H TEpMOJMHAMHMKHM [JII PABHOBECHBIX IIPOLIECCOB: YEpPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CUCTEMBbI IPOXOAUT €MHCTBEHHAs ajuadara.
AOGcoitoTHas Temmeparypa.

BTopoli 3akoH TEepMOAMHAMUKHU JIsi HEPABHOBECHBIX MPOLECCOB: HEBO3MOYKHO
nepeaarb TEIUIOTy OT Oojee XOJOJHOTO Telna K Oojee HarperomMy 0e3 KOMIICHCAIUH
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KII/I.

MaxkcumanbsHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTUYECKUE AaCHEeKThl HMCIOJb30BaHUS TEIUIOBBIX JBHUrarenei. TeroBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue  yCTpOMCTBA M TEXHOJOTMYECKHE  MPOIECCHI:  XOJOJWJIbHUK,
KOHJIUIIMOHEP, JTU3CJIbHBIM U KapOHOpaTOpHBINM ABUTraTENd, MapoBas TypOWHA, MOJTY4YEHUE
CBEPXHU3KUX TEMIEPATYP, YTUIN3ALMS «TEIJIOBBIX» OTXO0JIOB C UCIOJIb30BAHUEM TEILNIOBOTO
Hacoca, YyTWIM3alusg OWOOPraHWYECKOTO TOIUIMBA [t BBIPAOOTKH «TEIUIOBOW» U
AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadaTuieckoM pacIiupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl M3BMEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanue annabaTHOTO Ipolecca.

KomribrorepHbie MOAEHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3mepenue yaenbHOU TENI0EMKOCTH.



Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3yuyenne  B3aMMOCBSI3U  SHEPIUM  MEXKMOJEKYJISPHOTO  B3aWMOJICUCTBUSA U
TEMIIEPATypPbl KUTIEHUS KUJTKOCTEM.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanus. McmapeHwe u KuIleHWE. Y elibHas TerioTa
napooOpa3oBaHUsl.

HacelllieHHbIE W HEHAChIIIEHHbIE mapbl. KadecTBEeHHas 3aBUCHUMOCTh IUIOTHOCTU M
JABJICHUS HACBHIIMIEHHOTO Iapa OT TeMIlepaTypbl, HMX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT IABJICHUS B )KUJIKOCTH.

BrnaxxHocTs Bo3ayxa. AOCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Tteno. Kpucrainuyeckue u amopdHble Tena. AHM3OTPONUS CBOWCTB
KpucTtamioB. [1naBiaeHue u kpuctamu3anus. Y ieiabHas Teriora miasieHus. Cyonumanus.

Hedopmanuu TBEpAOTO Tena. Pactspkenue u cxarue. Cnur. Monyns FOnra. Ilpenen
yOpyrux aedopmanuii.

TeroBoe pacmMpeHHe JKUAKOCTEH W TBEPABIX Tel, OOBEMHOE U JMHEHHOE
pacmpeHre. AHTapMOHM3M TEIUIOBBIX KOJEOaHMM YacTWIl BEHIECTBA Kak MpUYMHA
TEIUIOBOTO PaCUIMPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEprun B (ha30BbIX MEPEX0IAX.

YpaBHeHuUE TEII0BOTO OanaHca.

[loBepxHocTHOe  HarskeHHe.  KoadduumeHT  NOBEpXHOCTHOrO  HATSKEHMS.
Kanumnspasie siBnenus. JlapneHne noa UCKPUBIEHHON MOBEPXHOCTHIO kuAKOCTH. DopMyna
Jlaruaca.

TexHnueckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: >KUIKHE KpPUCTAJUIbI,
COBPEMEHHBIE MaTEPHUAIIBI.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepenrie cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipusie sBieHUS.

Mopeny HEHbIOTOHOBCKOM KUKOCTH.

Crioco0Obl u3MepeHus BIaXKHOCTH.

Uccnenosanne HarpeBaHus U IMJIABJICHUSI KPUCTAILUTMYECKOTO BEILIECTBA.

Buner nedopmarimii.

Habmronenune manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npAKMUKym.

N3ydenune 3aKkOHOMEPHOCTEN UCIIAPEHNUS JKUIKOCTEN.

N3mepenue yaenpHOM TENIOThI IUIABICHUS JIbJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX 1APOB.



N3mepenue abCOMOTHON BIaKHOCTU BO3yXa U OI[EHKA MacChl TapOB B IOMEILICHUH.

N3mepenne ko3¢ duiineHTa moBEPXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

UccnenoBanue 3aBUcCUMOCTH jAedOpMallMM PE3UHOBOTO 00pasiia OT MPUIIOKEHHOM K
HEMY CHUJIBI.

Pa3zneun 4. JiaekTpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

DJIeKTpU3alMs TEN U €€ NPOABICHUSA. DIEKTPUUECKUN 3apsia. J(Ba BUIa SJIEKTPUUYECKUX
3apsinoB. [IpOBOOHUKH, TUANEKTPUKU U MOITYNPOBOJHUKU. DJIEMEHTAPHBINA AIEKTPUUECKUI
3apsA]. 3aKOH COXPAaHEHHUS dJIEKTPUUECKOTO 3apsaa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero neiicTere Ha 3JIEKTPUUECKUE 3aPSIbI.

Hanpspok€anocts aektpuueckoro mois. [IpoOHwii 3apsn. JluHum HanmpsKEHHOCTH
ANEKTPUYECKOTO NoJIst. OMHOPOAHOE HIIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh AAEKTPOCTATHUECKOTO MOJIs. PAa3HOCTh MOTEHIIMAIOB U HAIIPSKEHUE.
[loTeHumanbHas  3Heprus  3apsiga B dJEKTpocTtaTuyeckoM — noje.  [loreHuman
ANEKTPOCTATUYECKOrO MoJis. CBs3b HANPSKEHHOCTH TOJS M PA3HOCTU IMOTEHUHUAJIOB IS
ANEKTPOCTATUYECKOTO OIS (KaK OJTHOPOTHOTO, TaK U HEOJTHOPOIHOTO).

[TpuHIMTI Cynepno3uun SAEKTPUIECKUX TTOJICH.

[lone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHON cdepbl. [lone paBHOMEPHO
3apsHKEHHOTO 1Mo 00BhEMY miapa. [lone paBHOMEpHO 3apsiKEHHOW OECKOHEYHOW MIIOCKOCTH.
KapTtunb! muHUN HANPSKEHHOCTU ATUX MOJIEW U SKBUMOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsiA0B.

JIMDNIEKTpUKU B DJIEKTPOCTATHYECKOM Tosie. JludjexkTpuueckas MNPOHUIAEMOCTh
BEILIECTBA.

Konpencatop.  DneKTpOoEMKOCTb  KOHAEHCATOpa.  DJIEKTPOEMKOCTh  IJIOCKOTO
KOHJICHCATOpA.

[TapannensHoe coequHeHHe KOHIeHcaropoB. [locienoBarenbHOE  coenMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOH/IEHCATOPa.

JIBM>KEHME 3apsSyKEHHOM YaCTHULIBI B OJJTHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckre yCcTpoilCTBA U TEXHOJOTMYECKHUE MPOIECCHI: SJIEKTPOCKOI, SIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHJIEHCATOPHI, F'€HEpPaTop
Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMIT IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIaPUKOB.

DNEeKTpUYECcKOe MoJie ABYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[TpoBOJHUKH B AIEKTPUUYECKOM MOJIE.

DJIIEKTpOCTaTUYECKasl 3alIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHOM EMKOCTH.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAM IUIaCTHH,
PACCTOSIHUS MEXY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OneHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TElL.

HaGnronenue mnpeBpamieHusi SHEPrUM  3apsOKEHHOTO  KOHAEHcATopa B OHEPTHUIO
U3IIyYEHUsI CBETONO/IA.

N3ydenune npoTekaHus TOKa B LIETH, COAEPKAIIEH KOHJIEHCATOP.

Pacnpenenennie pa3HOCTH MOTEHIMATIOB (HAMNPSDKEHHS) TIPU  MOCIEJ0BATEILHOM
COEIMHEHUU KOH/ICHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoanunwtii 371eKmMpuyecKuil mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHMSI IMOCTOSTHHOTO D3JIGKTPUYECKOro Toka. VCTOYHHKH TOKA.
Hanpsixenune U u D/1C €.

3akoH Oma [J1s1 y4acTKa Lenu.

DJIEKTPUYECKOE  COMPOTUBJIEHUE. 3aBUCUMOCTb  COINPOTUBICHHUS  OJHOPOAHOTO
MPOBOJAHUKA OT €r0 JJIMHBI U TUIOIIAA MONEPEYHOr0 CEUCHUsI. Y IeTbHOE COMPOTUBIICHHUE
BEILIECTBA.

[TocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEAWHEHHWE NPOBOJHHMKOB. Pacyér
pa3BeTBIEHHBIX AekTpuueckux nemnei. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUTHOCTB ANEKTPUUYECKOT0 TOKa. TernmoBas MOIIHOCTD, BbIJEsieMas Ha PE3UCTOPE.

OJIC U BHYTpPEHHEE CONPOTUBICHUE HWCTOYHMKA TOKa. 3akoH OMa s MNOJIHOU
(3aMKHYTOH) 2JIEKTpUIECKOM 11er. MOITHOCTh HCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHUE.

KonnencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTPONCTBA U TEXHOJIOTHYECKHE MPOLIECCHl: aMIEPMETP, BOJBTMETP,
peocTaT, CYETUMK IIEKTPUIECKON SJHEPTUH.

Hemoncmpauuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKAa OT HAIpPSDKEHUS ISl PE3UCTOpA, JIaMIIb
HaKaJIMBaHUS U CBETOJUO/A.

3aBUCUMOCTh COMPOTUBIICHUS IUJIUHIPUYCCKUX MPOBOAHUKOB OT JJIMHBI, IUIONIAIN
MONEPEYHOT0 CEYEHUs U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKa OT CONPOTUBIEHUS MPU TOCTOSTHHOM
HaIpsHKEHUH.

[Ipsamoe nzmepenne DJC. KopoTkoe 3aMblkaHuE raIbBaHUYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBJICHUSI.

Crioco6bl coenmuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeil.

Uccnenoanne pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIIOCAMH HCTOYHHMKA TOKA OT CHJIBI
TOKa B IIEIH.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSIKEHUS 1JIs1 JTAMITbl HaKaJIUBaHMS.

VYBenuuenue npeesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTUBIICHUS HICTOYHUKA TOKA.

Uccnenosanne 3aBucumoct IJIC ranpBaHMYECKOrO 3JIEMEHTA OT BPEMEHH IpHU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMH HCTOYHHMKA TOKA OT CHJIBI
TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTHY MOJIE3HOW MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpedax.

DJIEeKTpUYECKasi MPOBOJUMOCTb PA3IUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJAUMOCTH
TBEPABIX METAUIOB. 3aBHCHMOCTb  CONPOTUBIEHUS METALNIOB OT  TEMIEPATYPBHIL.
CBepXITPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHass W TNpUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—N-niepexona. [lomynpoBogHuKoBbIE TPUOOPHI.

DNEKTPUYECKUN TOK B AIIEKTPOIUTAX. DIEKTPOIUTHUECKAS JUCCOLMALMS. DIEKTPOIIU3.
3akonsl Dapajest A AIEKTPOIU3A.

Onextpudyecknid TOK B raszax. CaMOCTOSTENBHBI M HECAMOCTOSITENBHBIA PA3PSA.
Pa3nuuHbIe TUIBI CAMOCTOSITENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psIHbIE JIAMIIbI,
ANIEKTPOHHO-Iy4YeBass TpyOKa, MOJYNPOBOJAHUKOBBIE MPUOOPBI: AMOI, TPAH3UCTOP,
dboTonMoA, CBETOAMON, TallbBaHUKA, paUHUPOBAHUE MEAM, BbBIJIABKA AIFOMUHUS,
AIIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHbI JsekTposinza Papanes.

HckpoBoii pa3psaa U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD TMOAA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, nPAKMuUKym.

Habmronenue ammekTpoiunsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccenenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU AUOIA.

Du3nvecKuil MPAKTUKYM.

CriocoObl  m3MepeHus: (PU3NYECKUX BEIMYMH C HCIOJIb30BAaHUEM aHAJOrOBBIX U
MUQPOBBIX  U3MEPUTEIBHBIX MPUOOPOB ¥  KOMITBIOTEPHBIX  JATYMKOBBIX  CHCTEM.



AOCOIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH MU3MEPEeHUN Pu3ndyeckux BennuuH. OneHka
IPaHUL IOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUM, MCCIEAOBAHUN 3aBHCUMOCTEN (PU3NUECKUX
BEJIMYMH, IPOBEPKA MPEJIOKEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, OMMCAHHBIX B TEMAaTHUECKUX
pasznenax «Y4eHnUeCKui IKCIIEPUMEHT, JIa0opaTOpHbIE Pa0OThI, MPAKTUKYM).

MexnpeaMeTHble CBS3H.

N3yuyenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 Kiacce OCYyIIECTBISIETCS C
y4ETOM COJIEp)KaTENbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMM MaTeMaTUKH, OMOJIOIHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

MesxicnpeOmemuvie noOHAmMUA, CEA3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHUE, HAy4YHbIH (DakT, rumore3a, (U3MYecKash BEIUUYMHA, 3aKOH, TEOPHUS,
HaOJIOJICHUE, DOKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, W3MEPEHUE, MOIPEUIHOCTU
U3MEPEHM, U3MEPUTENbHBIE TPUOOPHI, LU poBast 1adOpaTOPHsL.

Mamemamuxka: peunieHrue cucteMbl ypaBHeHuM. JlunelHas ¢yHkuusg, napadoina,
runepOona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue (PyHKIMHU: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOPHI M X MPOEKIIUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozua: wexanuueckoe JBWXKEHHUE B JKUBOM mnpupone, auddysus, ocmoc,
TEIJI000MEH KMBBIX OPTraHU3MOB, TEINIOBOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl, yTUIU3aLuUs
OMOOPraHWYecKOro TOIUIMBA ISl  BBIPAOOTKM  «TEIUIOBOW» M 3JIEKTPOIHEPIHH,
ITIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHBIE SBJIICHUS B IPUPOJIE, JICKTPUUYECKUE SIBJICHUS B
KUBOU MIPUPOJIE.

Xumua: JUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, MOJIy4YeHHE HAHOMAaTepHUalioB, TEIJIOBbIE CBOMCTBA TBEPABIX
TEJ, XKUIAKOCTEH M Ta30B, JXKHUJIKUE KPHUCTAJUIbL, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,
ANEKTPOJIUTUYECKAS JUCCOLMALINS, FaJbBaHNUKA, dJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxXxHOCTh BO3TyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHHWE [BWKEHUW C HCIOIb30BAHUEM MEXAHU3MOB, YYET
CYXOTO U KMJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU (KPOHIUTEWH, peméTyaThie
KOHCTPYKIIMHU), MCIOJb30BAHME 3aKOHOB COXPAaHEHHUS MEXaHWKU B TEXHHUKE (THMpPOCKOIL,
BOJOMET M Jpyrue), JABUrareidb BHYTPEHHETO CrOpaHMs, MapoBas TypOuHa, OBITOBOMU
XOJIOUJIBHUK, KOHIULMOHEDP, TEXHOJOTMHU IOJIYYEHUs COBPEMEHHBIX MATEpUaIOB, B TOM
YlyCJie HAHOMATEepUAIOB, U HAHOTEXHOJOTWH, DJIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JIAMIIbI, OTYTPOBOAHUKOBBIE MPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3aumoencTBre OCTOSHHBIX MarHUTOB UM MPOBOJAHUKOB C TOKOM. MarHutHoe mouie.
Bekrop MarmutHOM wuHAyKuuH. IIpuHOUMI Cynepno3svuvu MarHuTHBIX IoJed. JIuHum
MAarHATHOW UHIYKIUU.



MarsuTHO€ 1oJie MPOBOJIHUKA C TOKOM (IIPSMOIO NPOBOJHUKA, KATYIIKA U KPYrOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBlIeHHE W MOZYJb. J[BMKEHHE 3apsHKEHHOW YacTHUIBl B
OJTHOPOJTHOM MarHuTHOM moiie. Pabota cumsl Jlopenia.

MaruuTtHOE nosne B BemecTse. PeppOMArHeTUKH, Mapa- U JUaMarHETHKU.

TexHuyeckne ycTpoWCTBa M TEXHOJOTUYECKHUE IMPOLECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, IICKTPOJABUTATENL SIKOOH, yCKOpUTETU
AJIEMEHTAPHBIX YACTHLI.

Jemoncmpayuu.

KapTtrHa nvHMI MHIYKOMM MAarHUTHOTO TMOJS IOJOCOBOIO M IOJKOBOOOpPa3HOIo
MOCTOSIHHBIX MarH1TOB.

KaptHa nvHHMII MarHUTHOW WHAYKUHMHM IO JJIMHHOTO MPSIMOrO IPOBOJAHUKA U
3aMKHYTOT'0 KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKA C TOKOM.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmxeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuun f#EeUCTBUS  BJIEKTPOM3MEPUTEIBHOIO MpUOOpa MarHUTORJIEKTPUUYECKOU
CUCTEMBL.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanre MarHuTHOTO MOJIL IOCTOSIHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

Hccnenoanne neMCTBUS NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MAarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHHUsI CUIIbl AMIiepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SBnenne smeKTpoMarHuTHOM MHAYKIMH. [IoTOK BekTOpa MarHuTHOM MHAYKUnH. D/C
MHIYKIUHU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKunu dapanes. BuxpeBoe 31eKTpuyecKoe MoJe.
Toku dyko.

OJ1C uHayKUMK B TPOBOIHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NupyktuBHocTh. Karylika WHIYKTMBHOCTM B UENH MOCTOSHHOTO TOKa. SBIeHHE
caMouHaykiuu. J/JC caMOMHIyKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCHl: HWHAYKIMOHHAs II€Yb,
COJICHOW /I, 3aIlIMTa OT 3JEKTPU3ALNHU TEJI ITPU ABMKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Jemoncmpayuu.

HaGnronenue ssBneHus 2JI€KTPOMAarHUTHOW MHTYKITHH.



Uccnenoanune 3aBucuMoctd OJIC MHAYKIMU OT CKOPOCTHM H3MEHEHHS MarHUTHOIO
MTOTOKA.

[IpaBuno Jlenua.

[Tanenrie MarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKLIHH.

Hccnenoanue 3aBucumoctd DJC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMS CUJIbI TOKA
B LICIIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIIUU.

OnpeneneHre HHAYKIMU BUXPEBOIO MAarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

C6opka MOsIENH 3JIEKTPOMAarHUTHOTO T€HEPATOPA.

Pa3gea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOHBIE KOJIEOAHUSI.

'apmonnyeckue konebanus. KuHemarnueckoe W JUHAMUYECKOE  OINMCAaHHE.
OHepreTudyeckoe OINucaHue (3aKOH COXPAaHEHUs MEXaHMYeCKOW »Hepruu). BriBojg
JUHAMMYECKOTO OINMCAHMSI TapMOHHUYECKUX KOJIEOAHMM M3 HX HHEPreTHYECKOro u
KHMHEMaTHU4E€CKOTO ONKUCAHHUS.

Amrnutyna u ¢gaza konebanuil. CBs3b aMILTUTY Il KOJIEOAHUN MCXOAHOW BETMUYHMHBI C
aMIUIUTy1aMU Kosie0aHuil €€ CKOPOCTU U YCKOPEHUSI.

[lepuon wu wdyacrora kosebanuit. Ileprog Masbix  CBOOOJHBIX — KOJEOaHHI
MaTeMaTH4eCKOro MasiTHuKa. Ileprnon cBOOOAHBIX KOJIEOAHNUN MPYKUHHOTO MasiTHUKA.

[ToustTe o 3aTyxamonmx KojeOaHusx. BbeiHyXneHHble Kojebanus. Pe3oHaHC.
Pe3onancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ p€30HAHCHOW KpUBOW. ABTOKOJIEOAHUS.

TexHHUecKre yCTpOMCTBA M TEXHOJIOIMYECKUE IPOLECCHl: METPOHOM, 4YaChl, KayellH,
MYy3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpauuu.

3anuch K0y1e0aTeIbHOrO IBMKCHHUS.

HaGntogenne HE3aBUCMMOCTH TMEpUOJA MalblX KOJEOAHW Tpy3a Ha HUTH OT
AMIUTUTYBI.

HccnenoBanne 3aTyxaroluX KoJeOaHUW M 3aBUCUMOCTH IEpHoJa CBOOOJHBIX
KOJICOaHHI OT COMPOTUBIIECHHUS.

HccnepgoBanue konebaHWl rpy3a HA MACCHUBHOUM MpY>KHMHE C LEIbI0 (HOpMUPOBaHUS
npecTaBiIeHu 00 uaeanTbHON MOAEIN NPY>KUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs SHEPTUH NMPHU KoJIeOaHUIX Ipy3a Ha MpY>KUHE.

HccnenoBanue BoIHYKICHHBIX KOJCOAHU.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npAKMUKym.

N3mepenue nepuoia cCBOOOAHBIX KOJIEOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3ydenne 3aKk0OHOB ABM>KEHUS TeJa B X0/I€ KoJIeOaHH Ha ypyrom mojBece.

N3yuenue ABMKEHUSI HUTSAHOTO MasiTHUKA.



[IpeoOpa3zoBaHue SHEPTUH B IPY>KMHHOM MASITHUKE.

HccnenoBanue yobIBaHUS aMIUTUTY/AbI 3aTyXaOUINX KOJIeOaHUH.

NccnenoBanue BRIHYXIAECHHBIX KOJIEOAHUIA.

Tema 2. Inekmpomaznummnsle Ko1edanus.

Konebarenbupiii kKoHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJCOAHUS B HIICATLHOM
KojebareibHOM KOoHType. @opmyiia Tomcona. CBs3b aMIUIMTYABI 3apsa KOHAEHcCATopa C
aMIUTUTYJI0M CUIIBI TOKa B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpAaHEHUs PHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaroue dJIeKTPOMarHuTHbIE KoJieOaHus. BbIHYXIIEHHbIE AJIEKTPOMArHUTHBIC
KOJIeOaHMsl.

IlepeMeHHbII TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYAHOE W JACHCTBYIOLIEE
3HAUEHHUE CWJIbI TOKAa M HaIpPSKEHUS MpU Pa3IUudHON (opMme 3aBUCHMOCTH IMEPEMEHHOTO
TOKa OT BPEMEHHU.

CunycoMIaibHBIA  NEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp MW  KaTyllKa
MHIYKTUBHOCTU B LEMU CHHYCOMAAIBHOIO MEPEMEHHOro Toka. PesoHaHc TokoB. PezoHaHC
HaIpsKEHUM.

Wneanbupiii  Tpancopmatop.  IlpomsBoactBo, mepenadya U mOTpeOsIeHHE
AIEKTPUYECKOU SHEPTHH.

DKOJIOTHUECKHUE PUCKHU MPHU MPOU3BOJCTBE 3JIEKTPO3HEpruu. KyabTypa HCoab30BaHUs
ANEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHHUecKHe YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPUYECKUI 3BOHOK,
TeHEPATOP IIEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcmorpaMMbl 3J1IEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOMUX MIEKTPOMArHUTHBIX KOJICOAHHIA.

Mopenp 3JIEKTPOMarHuTHOTO TEHEPaTopa.

BbIHYX/I€HHbIE CUHYCOUIAIbHBIE KOJIEOaHUSI.

Pe3uctop, karyiika THAYKTUBHOCTH M KOHJIEHCATOP B €M MEPEMEHHOIO TOKA.

Pe3onaHC npu 1nocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH UHAYKTUBHOCTH U
KOHJIEHCATOopa.

VY cTpoiicTBO M MIPUHLIKMN IEUCTBUS TpaHcpopmaTopa.

Mopens TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoul, npaKkmukKym.

N3yuenue tparncpopmaropa.

HccnegoBanne  NMEPEMEHHOTO  TOKAa  4Yepe3  MOCIENOBATENbHO  COECAUHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE GOJIHDL.



MexaHuueckue BOJIHBI, YCIOBHS MX pacnpocTpaHeHus. llonepedynsle U mpoaoIbHbIE
BOJHBL. Ileproa, ckopocTh pacnpocTpaHeHHs W JJIMHA BOJHBL. CBONCTBA MEXaHUYECKUX
BOJIH: OTpaKEHHE, MIpeIoMIIeHUE, HHTep(epeHtns U qudpakiiusl.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3ITyYEHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anMHas
OpHUEHTAMsI BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBOICTBa 3JEKTPOMATHUTHBIX BOJH: OTPaXCHUE, NPEJIOMIICHHE, MOJApU3aLUs,
uHTepdepeHus u AU paKius.

[IIkana 351€KTpOMarHUTHBIX BOJIH. [IppuMeHeHHEe 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE H
OBITY.

[IprHLMIBI pauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHruecKkue ycTpoiicTBa U MPAKTHUYECKOE NPUMEHEHHE: MYy3bIKaJbHbIE HHCTPYMEHTHI,
pagap, paauoONpPUEMHUK, TeEJIEBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas
JUArHOCTUKA B TEXHUKE U MEIHUIIMHE.

Jlemoncmpayuu.

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTB JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habutoienue otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u 1upakiui MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiucTBa yIbTpa3ByKa U €r0 NPUMEHEHHE.

HaGnrogeHnue cBsA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM W 4acTOTOMN
KoJieOaHui.

HccnenoBanue CBOMCTB  JIEKTPOMArHUTHBIX BOJIH:  OTPAXXKEHHUE, IPEJIOMIICHUE,
noJsisipu3anus, IMppaxkuus, THTepPepeHLns.

OGHapyxeHue nHPpakpacHOTo U yIbTPahrOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosMHEHOE paclpOCTpaHEHUE CBETAa B OMHOPOAHOM cpene. JIyu cBera. ToueuHblit
VCTOYHHK CBETA.

OTtpaxxenue cBera. 3aKOHbBI OTpakeHUs cBeTa. llocTpoeHue n3o0pakeHuil B MIOCKOM
sepkaie. Chepuaeckue 3epkaa.

[Ipenomnenue cBeta. 3aKkOHBI NPEIOMJICHUS CBeTa. AOCOJIOTHBIA MOKa3aTesb
npenomieHusi. OTHOCUTENbHBIN MOKa3aTeb npeiaomiieHus. [[ocTOSHCTBO YacTOThl CBETa U
COOTHOIIIEHHE JJIMH BOJIH NIPHU NEPEXOJE MOHOXPOMATHYECKOIO CBETAa YEpe3 TIPaHHUILY
pazziena IByX ONTHYECKUX CPE.

Xop nmyueii B nmpusme. [ucnepcus cBera. CnoxxkHbli cocTaB 6enoro ceera. L{ser.



IlonHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHpIM yroa IOJMHOTO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparonme u pacceuBaromue JMH3bl. ToHkas juH3a. DOKYyCHOE pPACCTOSHHE U
ONTUYECKAass Ccujaa TOHKOW JIMH3bl. 3aBHUCHUMOCTh (DOKYCHOI'O PpAcCCTOSHHUS TOHKOH
ceprueckoil TMH3bI OT €€ TeOMETPUHN U OTHOCUTEIILHOTO MOKa3aTels MPEeTOMIICHUSI.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, TABAEMOE JIMH30M.

Xox Jiyda, MPOLIEAUIETO JIMH3Y 0] IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON
ocu. [locTpoenne n300pakeHUN TOUKU U OTpE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIINX
JIMH33X U UX CUCTEMax.

OnTuueckue mpubopsl. Pazpemarorias cnocoOHOCTh. ['1a3 Kak onTHYeckasi cucrema.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. HHtepdpepenuns cBera. KorepeHTHblE HMCTOYHHMKH. Y CIOBHS
HaOJMIOJEHUS] MAaKCUMyMOB M MHUHUMYMOB B HMHTEP(QEpPEHLUOHHOW KapTUHE OT JBYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCHYecKUX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvoHHas pemérka. YcloBUE€ HaOMIOAECHUS TJIABHBIX
MaKCMMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha JU(PAKIIMOHHYIO PEIIETKY.

[Tonstpuszanus ceera.

TexHnUecKue yCTpPOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: OYKH, JIyNa, MEPHUCKOI,
(doToanmapar, MHUKpPOCKOI, IPOEKIIMOHHBIM amnmnapar, NPOCBETIECHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanue NpeaoMIICHHS CBETA.

HaGnroneHue nojHOro BHyTPEHHETo OoTpakeHus. Mojenb CBETOBOIA.

HccnegoBanne XoJa CBETOBBIX IMYYKOB Ye€pe3 IUIOCKONAPAUICNbHYIO IUIACTHUHY H
IIPU3MY.

HccnenoBanue CBOMCTB N300payKEHUH B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

HaGnronenue nuppakumoHHOTO CeKTpa.

HaOnronenue aucnepcuu cBera.

Habmronerune noysipu3aiium CBETa.

[IpuMeHeHne NoJIAPOUA0B ISl U3YUYEHHSI MEXaHUYECKUX HaIPSHKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3mepenue nokazatens NpeOMICHHS CTEKIIA.

HccnegoBanue 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUS OT BellecTBa (HA MpUMEpe
KUJIKUX JIMH3).

N3mepenue poKyCHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyyenue n300paxkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.



[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHu€e TEIECKONUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEepeHIny U Mossipu3aiu CBeTa.

N3ydenne noysipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yueHnne nHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHS Ha IBYX ILETSAX.

Ha6nronenue nucnepcun.

Hab6nronenue u viccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[TonydyeHue cekTpa U3My4eHUs CBETOMO 1A IPU MOMOITU AUPPAKITUOHHON PEIIETKY.

Pa3znes 6. OcHOBBI cIeUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHuniel NPUMEHNMOCTH KJIACCUYECKOM MEXaHHUKU. [IoCTynarsl criennanbHOM TEOpUun
OTHOCHUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanusi Jlopenua. VYcnoBue
NPUYUHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKpALEHUE
JUTUHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchbl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUS MOKOS.

TexHuyeckre yCcTpOCTBA U TEXHOJOTMYECKHE MPOUECCHI: CIIYyTHUKOBBIE MPUEMHHKU,
YCKOPHUTEIH 3apsiKEHHBIX YaCTHII.

Y4yeHnueckuil SKCIIEpUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U JHEPTUU PEIATUBUCTCKUX YacTHIl (1o ¢oTtorpadusiM TPEKOB
3apsHKEHHBIX YaCTHUI B MATHUTHOM TIOJIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckynapno-60ian060il oyaausm.

PaBHOBecHOE TeIIOBOE M3NydeHUE (M3TydeHHE aOCOJIOTHO YEPHOTO Tena). 3aKoH
cMmemenus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdexr. Omnbitel A. I'. CroneroBa. 3akoHbl ¢otorddexra. YpaBHEeHHE
OitHmreitHa s potodrddexra. «KpacHas rpanuiiay porosrddexra.

JlaBneHnue cBeta (B YAaCTHOCTH, JaBJEHUE CBeTa HAa aOCOJIIOTHO MOTJIOIIAIOIIYI0 H
a0COIOTHO OTpaxarolyro noBepxHocts). OnbiTel [1. H. Jlebenena.

BonnoBele cBolicTBa yactuil. Bonnsl ne bpoins. [inaa BonHb! ne bpoiis u pazMepsl
o0NacTH JIOKaJNW3alMKM JBUXKYIIEWCs dYacTUlbl. KopmycKyJsipHO-BOJHOBOM —IyalH3M.
Hudpakuus 37eKTPOHOB HA KpUCTaJIax.

Crnemnduka wusmepeHuit B Mukpomupe. COOTHOIIEHUS  HEONpPenenEHHOCTEH
I'efizenbepra.

TexHuyeckue ycTpoHCTBA U TEXHOJIOTUYECKHE TPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
(oTOIaTYMK, TYHHEJIbHBI MUKPOCKOII, COJTHEYHAasi Oarapesi, CBETOANO/I.

Jemoncmpayuu.

®otorh(exT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUS TTOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.



Ceeroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Uccnenosanue gporopesucropa.

N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodrddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITHI 1O KCCIIEIOBAaHUIO CTpOoeHMs aToMa. [Tnanerapnas mojens atoma Pesepdopna.

[Toctynatel bopa. M3nyyenue u norsnoiienre (OTOHOB MPH MEPEX0Jie aTOMa C OJHOTO
YPOBHS JHEPIUU HaA APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aToOMa BOJA0PO/Ia.

CrioHTaHHOE U BRIHYXICHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE IMPOILECChl: CHEKTPaIbHBIM aHamu3
(cmekTpockor), Ja3ep, KBAaHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

Hab6nronenue muHeHYaThIX CIIEKTPOB.

Y cTpoiicTBO U AEHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHLI.

Omnpenenenre JUIMHBI BOJIHBI Ja3€pHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hab6nronenue nuHeiyaToro cnekrpa.

UccnenoBanne coekTpa pa3pekeHHOTO aTOMapHOTO BOJOpOJa W HU3MEpPEHUE
nocTossHHOM Pun6Gepra.

Tema 3. Dusuka amomHO20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxknonnas mozaens siapa ['eitzen0epra—lBanenko. 3apsa sapa. MaccoBoe 4ucio sipa.
H3oTomsl.

PannoaktuBHOCTh. Aunbda-pacmnan. DNEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacmaj.
['amMmma-usnyuenue.

3aKOH paJMOAKTHUBHOrO pacnana. PangvoakTwBHBIE WM30TONBI B mpupoae. CBoiicTBa
WOHM3UPYIOIIEr0 U3Jy4eHUs. BlnsHHEe paguoakKTUBHOCTH HA JKHUBBIE OPTraHU3MBI.
EctecTBennsbiit hon uznydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlepext maccsr sapa.

SAnepubie peakuuu. [lenenne u cuHte3 snep. SnepuHsle peaktopbl. IIpoGnemsl
YIIPaBJISIEMOr0 TEPMOSJIEPHOTO CHUHTE3a. JKOJOTMYECKUE AaCMEKThl Pa3BUTHUS SACPHOM
SHEPreTHUKH.

MeTtoapbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIIBHBIE B3aUMOIEUCTBUSA. baprnoHbl, Me30HBI U 1enToHEL. [Ipencrasienue o
CrangaptHoil Mmoaenu. KBapk-riitooHHast MOAENb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TémHast Mmatepusi U TEMHas SHEPTHUSL.

EnnncTBO pmznueckoii KapTUHBI MUpA.



TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: JTO3UMETpP, Kamepa
Bunbscona, saepHblii peakTop, TEPMOSIAEPHBIN peakTop, aromMHas Oom0a, MarHUTHO-
pe30oHaHCcHas ToMorpadusi.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue pagnoakTHBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTUll aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOGU3HKH.

Ortanbel pa3BUTUA acTpoHOMUHU. [IpuKilamHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMUH. [IpUMEHHMMOCTh 3aKOHOB (PM3HUKH MJisi OOBSICHEHHS] MPUPOIBI KOCMHYECKUX
00BEKTOB.

Mertoapl acTpOHOMUYECKHX HccaeaoBaHuid. COBpEMEHHBIE ONTHUYECKHE TEJIECKOIBI,
PaANOTENECKOIbI, BHEATMOC(EpHAs] ACTPOHOMHMUS.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3 .

3BE31bI, MX OCHOBHBIC XAapAaKTEPUCTUKHU. JlHuarpamMma «CIEKTpajdbHbIA KJIacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB)»
U1 3BE3]] TJIAaBHOM MOCIENOBATENBHOCTA. BHyTpeHHee cTtpoeHue 3BE3A. COBpEMEHHBIE
MPEJICTABICHUS O TPOUCXOXKACHUN U 3BOTONMK CONHIA U 3BE3/1. DTAIIbl AKU3HU 3BE3I.

Muieunsiii [Iyte — Hama INanaktuka. [lonoxxenue u aBwkenue CosHia B ['amakTuke.
Tune! ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHBIE IBIPHI B SIAPAX TaTaKTUK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bounbmioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuuecxkue naonrooenus.

HaOnronenust 3BE3qHOrO HebGa HEBOOPYKEHHBIM TJIA30M € HUCIOJIb30BaHUEM
KOMIBIOTEPHBIX TPUIIOKEHUN U1 OMNPENCJICHUS TMOJOXKEHUST HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE CO3Be3/11sI CEBEPHOIrO MONYILIAPUS U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon JIyHbI, TJIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3HYeCKUil MPAKTUKYM.

CnocoObl  u3MepeHus: (PU3NUECKUX BEJIUYUH C HCMOJb30BAHUEM AaHAJOTOBBIX U
HUPPOBBIX  U3MEPUTENBHBIX TMPUOOPOB W  KOMIBIOTEPHBIX JATYMKOBBIX  CHCTEM.
AOCOIOTHBIE U OTHOCHUTEIIbHBIE MOTPEITHOCTH M3MEpeHn (r3ndeckux BenuduH. OreHka
TPaHUL] OTPEIIHOCTEMN.

[IpoBeneHre KOCBEHHBIX WM3MEPEHHUH, WCCIEIOBAHUNA 3aBUCUMOCTEH (HU3MUECKUX
BEJIMYUH, TPOBEPKA MPE/JI0KEHHBIX TUIOTE3 (BHIOOP U3 pabOT, OMMCAHHBIX B TEMATHUYECKUX
pazjenax «Y4eHUYECKHUM IKCIIEPUMEHT, JJa0opaTOpHbIE PaObO0THI, TPAKTUKYM).

O6o0maroniee MOBTOPEHUeE.

OO6oOmmeHne W cucTeMaTH3alus COJACp)KaHUA paslelioB Kypca «MexaHukay,
«MonekynspHas ¢u3uka W TEPMOJUHAMUKAY, «DJeKTpoauHamukay, «Konebanus wu



BOJIHBD, «OCHOBBI CIEHMUATBHON TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas ¢u3ukay,
«IIeMEHThI aCTPOHOMHH U ACTPOPUZUKI.

Ponbp (u3uku M acTpoHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOM, COLMAIBHON U
ATUYECKON cdepax AeATeIbHOCTH YEJOBEKa, pOJib U MECTO (U3MKM U acTPOHOMHUHU B
COBPEMEHHOW HAYYHOM KAPTHHE MHPA, 3HAYEHUE OIMCATEIIbHOW, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTENILHOM U MPOTHOCTUYECKOW (YHKIUN (PU3NYECKONW TEOpPUHU, POJb (HU3UUYECKOM
TEOpUHU B (OPMUPOBAHUU NPEJCTABICHUNA O (PU3NUECKON KApTUHE MUPaA, MECTO (PU3NYECKON
KapTHUHbBl MHpa B OOILIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX NPEJICTABICHUN O
pUpoJIE.

MexnpeaMeTHble CBS3M.

Nzydyenne kypca ¢usuku yriyonéHHoro ypoBHS B 11 Kkiacce ocyliecTBIsieTCS C
y4ETOM COJIEp/KaTENbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemmnvie noHamus, C6A3AHHbIE C U3YYCHUEM MEMO0068 HAYUHO20
NnO3HaHuA: SIBIICHUE, HAay4yHbIA (pakT, rumoresa, (Qu3nyeckas BeIUYMHA, 3aKOH, TEOpHS,
HaONIOACHUE, OJKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HW3MEPEHHE, MOrPEIIHOCTH
U3MEpEHU, U3MEpUTENIbHbIE TPUOOPHI, IUPpOBas 1adopaTopusl.

Mamemamuka: peuieHUEe CHUCTEMbl ypaBHEHUH. Tpuronomerpuyeckue (yHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. BEKTOPHI
U UX MPOEKUMU HAa OCH KOOPJWHAT, CJIOXEHUE BEKTOPOB. [IpOM3BOJHBIE 3JE€MEHTAPHBIX
¢bynakuuil. [Ipu3naku nonoOus TPeyroJbHUKOB, ONpPEAENeHUE IIOMAAN IUIOCKUX (GUryp u
00BEMa Tell.

Buonozua: snektpudeckue SBICHUS B XKUBOM MpHUpone, KojedaTeabHble JIBUKEHUS B
KUBOM  TPHUPOJAE, OKOJOTMYECKHE PHUCKH TPU  NPOU3BOJACTBE  DIEKTPOIHEPTHUH,
AIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl, yJIbTpa3ByKoBas IUArHOCTUKAa B
MEJULMHE, ONITHYECKUE SIBJICHUS B KUBOI MPUPOJIE.

Xumua: CTpOEHUE AaTOMOB M MOJIEKYJ, KPUCTAIMYECKAs CTPYKTypa TBEPABIX TeEl,
MEeXaHU3Mbl 00pa30BaHMsI KPUCTATMYECKON pEIETKH, CIEKTPAIbHBIN aHAN3.

TI'eocpagpua: maruutHble TIOIOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, (POTOChEMKA 3€MHOU
MMOBEPXHOCTH, cericMorpad.

Texnonozus: IIPUMEHEHUE MTOCTOSIHHBIX MarHuToOB, AJIEKTPOMAarHuTOB,
aNIeKTpoaBUraTeNb SKoOu, reHepaTop NEePEeMEHHOro TOKa, WHIYKIUOHHAs Nedb, JIMHUU
AJIeKTpoIiepeaay, >JIEKTPOABUIaTeNb, padap, paauoNpUEMHHMK, TEJIEBU30p, AHTEHHA,
tenedoH, CBY-neub, ynbTpa3ByKoBasi JTUAarHOCTHKA B TEXHHUKE, MPOCKIMOHHBIA amnmapar,
BOJIOKOHHAsI ONTHKA, COJHEUHasi 0aTapes, CIyTHUKOBbIEC MPUEMHHKH, SiI€pHAst SHEPTETHKA U
HKOJIOTUYECKUE ACIIEKTHI €€ pa3BUTHSL.



[VDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TIPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATEI

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHUS YyueOHOro rmpeamera «Duszuka» IOIKHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TMO3UIMEN JMYHOCTH, CHUCTEMOW UIEHHOCTHBIX OpPHUEHTALMN, IMO3UTUBHBIX
BHYTPCHHUX YOEXKICHHH, COOTBETCTBYIONIUX TPAIUIUOHHBIM IIEHHOCTSIM POCCHMCKOTO
00111eCTBa, PaCIIUPEHUE KUZHEHHOTO OMbITA U ONbITA JESTEILHOCTU B MPOIECCE peATU3aALNU
OCHOBHBIX HAalpaBJICHUN BOCHUTATEIBHOMN AEATEIbHOCTH, B TOM YUCJIE B YACTHU:

IPaKAAHCKOI0 BOCIIMTAHMS:

e CchOpMUPOBAHHOCTh TPAKIAHCKOW IMOZUIMKM OOYYAIOMIETOCSd KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHSATHUE TPaAUIIUOHHBIX 00111e4eI0BEYECKUX T'YMaHUCTUYECKUX 151
JEMOKPATUYECKUX LIECHHOCTEW;

e TOTOBHOCTh BECTH COBMECTHYIO JACATEIBHOCTH B HWHTEPECAX TIPAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHON OpPTaHU3aIINHY;

e YMEHHE B3aMMOJECHUCTBOBATH C COLIMAJIBHBIMU MHCTUTYTAMHU B COOTBETCTBHUU C HX
GYHKIHUSIMHA U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU ESATENBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

e IICHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHbIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

e chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, ITUUYECKOTO MMOBEICHUS;

e CIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
NEATENbHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIajJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

3CTeTHYECKOT0 BOCIIMTAHMS:

e DCTETHUYECKOE OTHOLIEHWE K MHPY, BKJIIOUAs ACTETUKY HAYYHOI'O TBOPYECTBA,

MpUCyIIero pu3nyeckoit HayKe.
TPYAOBOI0 BOCIIMTAHUSA:

e MHTEpPEC K PA3IUYHBIM cdepaM NpodecCHOHATLHON ACATEILHOCTH, B TOM YHCIIEC
CBA3aHHBIM C (U3UKOM M TEXHHUKOW, yMEHHE COBepUIaTh OCO3HAHHBIM BBIOOP
Oynyiel mpoeCcCuu 1 peaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

e TOTOBHOCTb U CIIOCOOHOCTH K OOPa30BaHUIO  CAMOOOPA30BAHUIO B 001aCTH (HUBHKHU
Ha MPOTSHXKEHUU BCEU KU3HU.

IKOJIOTMYECKOr0 BOCIIUTAHUSA:



c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYphl, OCO3HAHUE TII00ATILHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAaHME M OCYIIECTBJICHUE JEHCTBHM B OKpY’KaIOUIeW cpele Ha OCHOBE
3HAHUA LIeJIel yCTOMUMBOrO pa3BUTHSI YEIOBEUECTBA,

paciMpeHre OIMbITa JEATEIHHOCTH 3KOJOTUYECKOM HANpPaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUN 10 (PU3HUKe.

HEHHOCTH HAYIHOI'O MO3HAHUA?

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTU HAYYHOW JAESITENbHOCTH, TOTOBHOCTH B IPOIECCE H3YyUEHHUS
(GU3MKK  OCYIIECTBISATH NPOEKTHYI0 U  HCCIENOBATENbCKYIO  JIEATEIbHOCTh
UHAMBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Bba3oBble JJornyeckue aeiicTBUA:

CaMOCTOSITENbHO (JOPMYITUPOBATH U aKTYATM3UPOBAThH MPOOIIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

OTIPENENATh 1EJIN eATEeIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU UX TIOCTHKCHHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PacCMAaTPUBACMBIX (HHU3HUCCKUX
SIBJICHUSIX

pa3pabarbiBaTh IIJIaH pEIICHUS MNPOOJIEeMbl C Y4YETOM aHalv3a HUMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIHLHOCTh, OIICHMBATh COOTBETCTBHE PE3YyJIbTATOB
IIEJISIM, OIICHHBATh PUCKU TIOCIICACTBUIN ACATEIBHOCTH;

KOOPJIMHUPOBATh M BBITIOJNHATH PabOTy B YCIOBHUSX PEATBHOTO, BUPTYaTbLHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINLJICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrlIe ucciiegoBarejLCcKue 1eCTBUA:

BJA/IeTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATHSIMH U  METOJaMU
(u3HUecKoi HayKH;

BJa/IeTh HAaBBIKAMHM Y4YEOHO-HCCIIEIOBATEIbCKONM W TNPOEKTHOM JEATENbHOCTH B
o0jacTi (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOUCKY
METOJIOB pEIICHHUS 3a7a4 (PU3NYECKOTO COJCp)KAHUS, MPUMEHEHHUIO Pa3IUIHbIX
METOJIOB TTO3HAHUS;

BJIaJICTh BUJAMH JICATEIHHOCTH TI0 TOJyUYEHHIO0 HOBOTO 3HAHMSI, €T0 HMHTEPIPETAINH,
peoOpa3OBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYallUiX, B TOM YHUCIIE
MIPU CO3/IaHHUH YUCOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3a/1ady, BBIABUTATH
TUMOTE3y ©€ pelieHus, HaXOAUTh apryMEHTHl [UJIs JIOKa3aTelIhCTBAa CBOUX
YTBEPKACHHM, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;



AQHAJIM3UPOBATh IOJYYECHHBIE B XOAE PEUICHUS 3aJayd pe3yJbTaTbl, KPUTHYECKH
OLICHUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;
CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00PAa30BaTEIbHON NEATENBHOCTH,
B TOM YHCJIE IPU U3YYEHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETh  MEPEHOCUTh 3HaHUA 10 (u3MKe B  MPAKTHUECKYI0  00JacTh
KU3HEACATEIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUIaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIIBHBIC ITOAXO0bI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pabora ¢ nunpopmanueii:

BJIQJCTh HaBbIKAMH IOJY4YCHUS HWHOOpMAIMU (HU3UIECKOTO COJCpKAHUS U3
HUCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSATCIBLHO OCYIICCTBJIATh IIOMCK, aHAJU3,
CHUCTEMATH3AIMI0 W HWHTEPIpPETANnui0 WH(OpPMAIMU pa3IMIHBIX BHUAOB W (GopM
MIPEICTABIICHHS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CpPeACTBa MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelieHnd KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTraHM3allMOHHBIX 3aJ1ad C
coOyofeHueM TpeOOBaHUI JPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeXeHurs, MPaBOBBIX W JTHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1aCHOCTH;

co3/laBaTh TEKCTHl (DU3UYECKOTO COJePKaHUs B Pa3IMYHBIX (popmaTax ¢ ydéToM
Ha3Ha4YCHUs MHQPOPMAIIMU U IIJICBON ayJAUTOPUU, BBIOHMpas ONTUMAIBHYIO GhopMy
MIPEACTABIICHHS ¥ BU3YaTH3allUH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCSATEIBHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOHDIUKTHBIX CUTYAIM U CMSITYaTh KOHMDIUKTHL;
Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C UCTIOJB30BAHUEM SA3bIKOBBIX
CPEACTB;

MMOHKUMATh U UCIOJIb30BAaTh MPEUMYIIIECTBA KOMaHIHON U MHANBUIyaTbHON pabOTHI;
BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JICUCTBHI C YyU4ETOM OOIIUX MHTEPECOB
Y BO3MOYKHOCTEHN Ka)J0T0 YJICHA KOJUIEKTUBA,

MIPUHUMATH LM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHHUPOBATH
NEUCTBUS MO €€ TOCTMIKEHHIO: COCTABIATH IUIAH JEWCTBUM, PACIPENEIATh PO C
y4€TOM MHEHUM YYaCTHUKOB, 00OCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KA4eCTBO CBOETO BKJAJa W KAXKIOTO yYaCTHHKA KOMaHIbI B OOIIWN
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE  IPOEKThI, OIEHUBATH HWJEU C MO3UIMU  HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3JIMYHBIX CHUTYyalUAX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanus:

CaMOCTOSITEIIEHO OCYIIECTBIISITh MIO3HABATENBHYIO JEATEILHOCTh B 001acT (hPU3UKA
U aCTPOHOMHUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a7ad,
IJIAaH BBITIOJTHEHUS MPAKTUYECKOW padoOThl € YYE€TOM HMEIOIIUXCA PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JIenaTh OCO3HAHHBIA BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO SPYIUIMKA B 00OJacTu (pusmkw,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

CﬂMOKOHTpOHL, AMOIUOHAJIbLHbIN UHTENJIEKT:

NaBaTh OLIEHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HABbIKAMHU II03HABATENIbHOM pe(JIeKCUU KaK OCO3HAHMs COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh NPHUEMBI pPEQIIEKCUU MJIsi OLICHKM CHUTyallud, BbIOOpa BEPHOIO
peleHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHUS 110 UX CHUKECHUIO;
[IPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;
MPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX ITPU aHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU.

B mporiecce nocTrkeHUsI TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHMSI IIPOTpaMMBbI 110 (PU3UKE ISt
YpOBHSI  cpeAHero oOmiero o0pa3oBaHusi Yy  OOyYaromMXcsl  COBEPIICHCTBYETCS
OMOITMOHAJIBHBIN MHTEIJIEKT, TIPEATIOIararommii copMUpOBaHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOMIETO CIOCOOHOCTh IMOHUMAaTh CBOE 3MOIMOHAIBLHOE
COCTOSTHUE, BHJIETh HAIPaBJICHHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBLHOUN chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMS,  BKIIOYAIOIICTO  CAMOKOHTPOJIb, YMCHHE  IPHHHMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh  aJalTHPOBAaThCA K
SMOIMOHATBHBIM H3MEHEHHSIM H ITPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHUE K JJOCTHKCHHIO TICJTA U yCIIeXY,
ONTHUMHU3M, WHHUIMATUBHOCTh, YMCHHE JICHCTBOBaTh, WCXOAS W3  CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh IMOHMMATh 3MOI[MOHAIBLHOE COCTOSHHE
JAPYTHUX, YIUTHIBATh €r0 TIPH OCYIICCTBIICHUN OOIICHHS, CIIOCOOHOCTh K COTYBCTBHIO
U COIIePESKUBAHHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUIMX CHOCOOHOCTh BBICTPAMBATh OTHOLICHHS C
APYTUMHU JIOABMH, 3a00TUTHCA, TPOSBIISATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

ITPEJIMETHBIE PE3VJIBTATDBI

K xonmy oOydenus B I0 knacce mpeaMETHBIE pe3yJbTaThl HAa YIIIYOJIEHHOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

NOHUMATh POJb (PU3UKU B IKOHOMHYECKOW, TEXHOJOTUYECKOM, IKOJIOTMUYECKOM,
COLIMAJIbHON M 3TUYECKOM cdepax AesTENbHOCTH YeOBEKa, POb U MECTO (PM3HUKH B
COBPEMEHHOM HAay4YHOU KapTUHE MHDpa, 3HA4YCHUE ONUCATENBHOM,
CHUCTEMaTU3UPYIOIIECH, 0OBSICHUTEILHON M MTPOTHOCTUYECKON (PYHKIIMM (HU3NIECKOM
TEOPUU — MEXAHUKH, MOJICKYJIAPHON (PU3UKU U TEPMOJUHAMUKH, POJIb (HU3UUECKOM
Teopuu B POPMUPOBAHUU NIPEJICTABICHUN O (U3MUECKON KapTUHE MUPA;

paznyath YCJIOBUS MPUMEHUMOCTH MoOjJeled (PU3nueckux Tell U IPOIIECCOB
(sBNEeHMI): WHEpIUadbHas CUCTEMa OTcuéra, aOCOJIOTHO TBEpPJOE TeEJo,
MaTepHalibHas TOYKa, PABHOYCKOPEHHOE JBUXKEHUE, CBOOOJHOE TMaJIeHHe,
aOCOJIIOTHO ympyras jaedopmalius, aOCOIIOTHO yIpyroe U abCOIIOTHO HEYNpPyroe
CTOJIKHOBEHMS, MOJIENIM Ta3a, >KUAKOCTH U TBEPAOro (KPUCTAUIMYECKOIo) Tea,
WJICAUTbHBIN Ta3, TOYCUHBIN 3apsJl, OMHOPOJHOE JIEKTPUUECKOE MOJIE;

pazinyuath YCIOBUSI (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTU (PU3MUECKUX 3aKOHOB,
NOHUMAaTh BceoOIMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OTPaHUYEHHOCTH
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHUYECKHE IMPOIECChl W SIBJICHUS, HUCIIOIb3Ys
OCHOBHBIE TIOJIOKCHHMSI M 3aKOHBl MEXaHMKU (OTHOCUTEIHLHOCTh MEXaHUYECKOTO
JBYDKEHUs, GOPMYITbl KHHEMATUKHA PAaBHOYCKOPEHHOTO JBIXKECHHUS, MPe0oOpa3oBaHMUs
lanmunes i CKOpocTM W mEpeMElIeHUs, 3akoHbl HprooToHa, mnpuHIMI
OTHOCUTENILHOCTU ['anunes, 3aKOH BCEMUPHOIO TATOTEHUsI, 3aKOHBI COXPAaHCHUS
UMIYJbCa MU MEXaHUYECKOM »HHEPruM, CBsI3b pabOThl CHJIBl C HW3MEHEHHEM
MEXaHMYECKON DHEPruu, YCJIOBHUS paBHOBECHS TBEPAOro Tela), MPU OATOM
UCIIOJIB30BaTh MAaTEMAaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB: TpeoOpasoBanuii [amumies, BTOporo u
TPEThero 3akOHOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMIYJbCA W MEXAaHWYECKOU
SHEPrUM, 3aKOHA BCEMUPHOT'O TATOTCHUS;

aHaJIM3UPOBATh U OOBACHATH TEIJIOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YSI OCHOBHBIC
nooxeHuss MKT u 3akoHBI MOJIEKYJISpHOW (U3UKKA M TEPMOJUHAMUKHU (CBS3b
JNABJICHUS WJCAJIBbHOIO0 Tra3a CO CpEeJHEeW KHHETHYECKOM OJHEpPruerd TErIoBOTO
IBWKEHUS U KOHIIEHTpPALIMENW €ro MOJIEKYJ, CBA3b TEMIIEpPATyphl BEIIECTBA CO
CpEIHEW KUHETUYECKOM DJHEPruer TEIUIOBOIO JBWKEHUS €ro 4YacTUll, CBS3b
JABJICHUS HWJICAIBHOTO Ta3a C KOHIIEHTPALMEN MOJIEKYJ M €ro TEMIIEPATypOu,
ypaBHeHne MeHneneeBa—Knaneipona, nepBbld 3aKOH TEPMOJIMHAMUKHU, 3aKOH
COXpAaHEHHUSI HBHEPrUM B TEIUIOBBIX IMpolieccax), NpPU 3TOM UCIOIb30BaTh



MaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHS HPUMEHUMOCTH
ypaBHeHUs MeHneneeBa—Knanenpona;

aHAIM3UPOBaTh M OOBSACHATH BJIEKTPUUYECKUE SIBIICHUS, HCIOJIb3Yysl OCHOBHbBIE
MOJIOKEHUSI M 3aKOHBI DJIEKTPOJMHAMHUKHU (3aKOH COXpaHEHUS JIJIEKTPUYECKOTO
3apsana, 3akoH KylloHa, NOTEHLHMAIBHOCTh 3JEKTPOCTATHYECKOrO MOJs, HMPHHLIIMI
CYTIEPIIO3HULIMH 3JIEKTPUYECKHX IOJIEH, IPU 3TOM yKa3blBasl yCIOBUS MPUMEHHUMOCTH
3akoHa KyloHa, a Takke NMpakTHUYECKH Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI Oma s
y4acTKa LEeNu WU JJIsl 3aMKHYTOM DSIJIEKTpUYECKOW uenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsl @apajes A1 371€KTpoIn3a);

ONMHUCHIBAaTh  (U3UYECKUE TPOIECCHl U  SBJCHHS, HCIOJNb3YsSd  BEIUYHMHBL:
MepeMENIEHUE, CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJl, CHJIa, MOMEHT
CUJIbl, JABJICHHUE, NMOTCHINAIbHAS YHEPTHs, KHHETUYECKasl SHEPIusi, MEXaHUYeCKas
SHEPrus, pabdoTa CHIIbI, IIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CUjla TSHKECTH, CHIIa
YIOPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, DHEPTUsl B3aUMOJEHCTBHUS Tella C 3eMIEN
BOJIM3M €€ MOBEPXHOCTH, SHEPrus yNnpyrom aeGopManvyd OPYKUHBI, KOJIUYECTBO
TEIJIOThI, a0COJIIOTHAs TeMIeparypa Tena, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSS
SHEPrusl UACAIBbHOTO OAHOATOMHOTIO ra3a, paboTa UeallbHOTO ra3a, OTHOCUTENbHAS
BJIQXXHOCTH BO31yxa, KIIJ[ nieanbHOro TEmIoBOro ABUIaTeNs; JIEKTPUIECKOE TT0JIE,
HaIpPsSOKEHHOCTD 3JIEKTPUYECKOTO MOJISI, HANPSHKEHHOCTh MOJIS TOYEYHOrO 3apsia
WIM  3apsSHKEHHOTO IIapa B BakKyyMé W B JIMRJIEKTPUKE, MOTEHIHUAN
ANEKTPOCTATUYECKOIO MOJIS, PA3HOCTh MOTEHIUAIIOB, AIEKTPOABIKYILAS CUJIa, CUiIa
TOKa, HaNpsDKEHWE, MOIIHOCTh TOKAa, DJJIEKTpHYEcKas €EMKOCTh  IUIOCKOTO
KOHJIEHCAaTOpa, CONPOTUBJIEHUE Y4YacTKa LENH C  IOCIEIOBAaTEIbHBIM H
napajyieIbHbIM  COEIMHEHHEM PE3UCTOPOB, SHEPIHsl AJNEKTPUUYECKOro  IMOJIs
KOHJIEHCATOPa;

OOBSACHATh OCOOCHHOCTHM TIPOTEKaHUS (U3MUECKUX SBJICHUA: MEXaHUYECKOe
IBIKEHUE, TEIUIOBOE [IBMDKEHHME 4YacTUL[ BELIECTBA, TEIUIOBOE PpPaBHOBECHE,
OpOoyHOBCKOE JABWXeHHE, Au(Qy3us, HCHapeHue, KUINEHUE U KOHJEHCalus,
IJIaBJICHUE M KPUCTAUIM3AlMs, HANpPaBICHHOCTh TEIUIONEpeaadn, 3JIeKTpU3aLus
T€J, SKBUMIOTEHIIUAIBHOCTD MOBEPXHOCTHU 3aPSYKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIMYUHBI OT JPYTOM C
UCIIOJIb30BAaHUEM NIPSIMBIX HW3MEPEHHUW, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHpPOBaTh PE3YNHTATH NOJYYEHHON 3aBUCUMOCTH (PU3NYECKHX BEIUYUH B BUJE
rpa@uKoB ¢ Y4ETOM aOCONIOTHBIX MOTPEIIHOCTENH M3MEpPEHUH, NeNaTh BBIBOJABI IO
pe3ynbTaTam MCCIIEIOBAaHNUS;

MIPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH, MPU 3TOM BBIOMPATH
ONTHUMAJbHBIA METOJ H3MEPEHHUs, OLEHUBATh aOCOJIOTHbIE U OTHOCHUTEIbHBIC
HNOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOJUTH OMBITBI 1O TPOBEPKE MPEMAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIbHYI0  YCTaHOBKY, AaHAJU3UPOBATh
ITOJIyYEHHBIE PE3YNIbTATHI U JAEJIaTh BBIBOJ O CTATyCE MPEII0KEHHON TUIIOTESBI;



co0roaTh mpaBuiia 0€30MacHOro TPyAa IpU MPOBEICHUH UCCIEIOBAaHUM B paMKax
y4eOHOr0 3KCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEA0BATEIbCKOW U MPOEKTHOM
NESATEIBHOCTH C HUCIOJIb30BAHUEM M3MEPUTENIbHBIX YCTPONCTB U J1aDOPaTOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3aJadd C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (HU3UIECKOM
MOJIETIbIO: Ha OCHOBAHMM aHAIM3a YCIOBUS OOOCHOBBIBaTH BBIOOP (PHU3MUECKOU
MOJIeNIM, OTBeYarouiel TpeOOBaHUAM 3a7adyd, NPUMEHSTh (GOPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJIaThl (PU3MYECKUX TEOpUd TMPU  HCHOJIb30BAHUU
MaTeMaTUYECKHUX METOJOB PEIICHHS 33Jay, MPOBOAUTH PAcYEThl Ha OCHOBAaHUH
MMEIOIIMNXCA JaHHBIX, AHAIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOIbI
penIeHus ¢ y4ETOM MOJYyYEHHBIX PE3yIbTaTOB;

pemiaTh KauyeCTBEHHbIE 3a/laud, TpeOyrollhe TNPUMEHEHUs] 3HAaHUW W3 Pa3HbIX
paszenoB Kypca (U3MKM, a TaKXKe HHTErpaldud 3HAHUW U3 JIPYrUX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOUKY PAaCCYXICHHM C
OMOpPO HAa N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS Il OOBSCHEHHUS OCHOBHBIX NPHHIIUIIOB
paboOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKUX
IIPOLIECCOB;

MPUBOANTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOEkKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOUIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBaTh U OLIEHUWBATh TOCJIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOU
JESTEIbHOCTH YEeJOBEKa, CBA3AHHON C (PU3MUECKMMM TNpPOIECCaMM, C TMO3ULUN
AKOJIOTUYECKOMN 0e30MacHOCTH, MIPEICTaBICHUM 0 palMoOHAIbHOM
MPUPOJONOIb30BAHUH, a TAKXKE PA3yMHOM HCHOJb30BAaHUM AOCTUKEHUN HAyKHU U
TEXHOJIOTUH JIS JATBHEHIIIETO Pa3BUTHS YEJI0BEUECKOro 00IIeCTBa;

OPUMEHSTh pa3InyHble CIMOCOObI  paboThl ¢  wuHboOpManmer (HUINIECKOTO
CoJIepKaHUsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH, IPU
ATOM HCHOJb30BATh COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJOTHMU JIs IOHUCKA,
nepepabOTKU M TpPeabsABICHUS Y4eOHOW W HAyYHO-TIOMYJSIpPHOW HHGMOpManuu,
CTPYKTYpUPOBAaHUSA U HMHTEPHpPETaluud HHQOpPMAIMK, MOJYYEHHOM W3 pa3iHuHBIX
MUCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJYyYaeMyl0 HH(OPMALIUIO U OLIEHUBATH
e€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWI, TaK U Ha OCHOBE aHaJIM3a
UCTOYHHKA UH(POPMALIHH;

MPOSIBJISITh OPraHW3ALlMOHHBIE W TI03HABATEJIbHBIE YMEHHUS CaMOCTOSITENIBHOIO
NpUOOpPETEHUs] HOBBIX 3HAHUN B MPOLECCE BBIMOIHEHHUS MPOEKTHBIX U Yy4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B IpyIIe C UCHOJHEHUEM DPA3JIMYHBIX COIHMAIBbHBIX POJIEH, MIaHUPOBAThH
paboTy TrpyMnmbl, palUOHAIBHO pacHpelessTh ACSITeNbHOCTh B HECTaHAAPTHBIX
CUTYyallMsIX, AJEKBATHO OLIEHMBAaTh BKJIAJ KaXIOr0 M3 YYaCTHHKOB TPYIIBI B
pellIeHre paccMaTpuBaeMon poOIeMBl;



NpOSBISATh MOTHUBALIMIO K Oyaymiedl mnpodeccHoHanbHON AEATEIbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO MTPODUIIS.

K xonny oOyuenus B Il knacce mpeaMETHBIE pe3yJbTaThl HAa YIIIYOJIEHHOM YpOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

IOHUMAaTh pOJIb (PU3UKU B HKOHOMHMYECKOHM, TEXHOJIOTMYECKOM, COLMAIbHON U
ATUYECKON cepax AesTEIbHOCTH YEJIOBEKa, pOJIb U MECTO (PU3UKU B COBPEMEHHOU
HAay4YHOM KapTHHE MHUpPA, pOJb ACTPOHOMHUM B IPAKTUYECKOM JEATEIBHOCTH
YEJI0BEKA U JANbHENIIEM HAYYHO-TEXHUYECKOM PAa3BUTUH, 3HAYCHHUE ONUCATEIBHOM,
CUCTEeMATHU3UPYIOIICH, OOBSICHUTETFHON U TPOTHOCTHYECKON (DyHKUIUN PU3ndecKon
TEOPUH — DIIEKTPOAUHAMHUKH, CIIEHUAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOU
(¢u3uku, poab GuU3NYECKON Teoprur B (POPMHUPOBAHUM NPEACTABICHUHN O (HU3HMUECKON
KapTHHE MHUpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM pPSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE;

paznuyaTh YCJIOBHS TNPUMEHHMOCTH MOJENeH (PU3NYECKHX Tell M MPOLECCOB
(sBNEHUI): OAHOPOJHOE DJIEKTPUUYECKOE U  OJHOPOJHOE MArHUTHOE IOJI,
rapMOHHYECKHUE KOJeOaHUsl, MaTeMaTUYECKUIl MAasTHUK, WJCAJIbHBIN NPY>KUHHBINA
MaATHUK, TAPMOHUYECKHUE BOJIHBI, HJCAJIbHBIA KOJ€OATENbHbI KOHTYp, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIAPA U KBAHTOBOM MOJIEIIH CBETA;

pa3nuyaTh YCiaoBHs (IpaHuULbl, 00JaCTH) NPUMEHHMOCTH (PU3UYECKHX 3aKOHOB,
INOHMMaTh BCEOOUIMI XapakTep (QyHIAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

AHAJIU3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MPOIIECCHl U SBJICHHS, UCIOIb3YS
OCHOBHBIE TIOJIOKEHUST W 3aKOHBI JJIEKTPOAVMHAMUKM M CIELUAIBHON TEOpUH
OTHOCUTEJIBHOCTH (3aKOH COXPaHEHHUs AJIEKTPUUECKOro 3apsjia, cuia AMIepa, cuia
JlopeHiia, 3aKOH »3JIEKTPOMAarHUTHOM WHAyKOuu, mnpaBwio Jlenua, cBszp J/IC
CaMOMHIYKIIMU B DJIEMEHTE 3JIEKTPUUYECKOM LIENMU CO CKOPOCTHIO M3MEHEHHS CHIIBI
TOKa, OCTYJAThl CIIEHUATIbHON TEOPUU OTHOCUTENBHOCTH DUHINTEHHA);
aHAJIM3UPOBaTh U OOBSCHITH KBAHTOBBIE NPOLECCHl M SBJICHUS, HCIOJB3YS
MOJIOKEHUS] KBaHTOBOM ¢u3uku (ypaBHeHHe OiHmTelHa 151 (hoTodddekra,
IIEPBBIM M BTOPOW MOCTYJIaThl bopa, NMPpUHUKII COOTHOLIEHUSI HEONMPEACIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpaHEHUsS 3apsiIOBOIO M MAacCOBOTO YMCENI W SHEPIUM B
AJIEPHBIX PEAKLHUAX, 3aKOH PaJMOAKTUBHOIO pacaja);

ONMHUCHIBaTh  (U3UYECKUE TPOLECChl U  SBJICHMS, HCIOJb3YsS  BEJIUYMHBIL:
HaINpsKEHHOCTh  AJIEKTPUYECKOTO ITOJIs, MOTEHUHMAI DJIEKTPOCTATUYECKOIO IOJIs,
Pa3HOCTh MHOTEHIMAJIOB, JJIEKTPOJABWXKYILAS CWJIA, WHAYKIUS MAarHATHOTO MOJIs,
MAarHuTHbIA TIOTOK, cujla AMIiepa, HWHAYKTUBHOCTb, JJEKTPOABIKYLIAs Cuia
CaMOMHIYKIIMH, SHEPTHsSI MAarHUTHOTO TOJISI IPOBOJIHUKA C TOKOM, PENSTUBUCTCKUAM
UMITYJIbC, TOJHAs JHEPIHsi, SHEPrusi MOKOsS CBOOOJHOW 4YaCTHIbI, DHEPIUs WU
UMITyJIC (OTOHA, MACCOBOE YUCIIO U 3aps] siApa, SHEPTHUS CBA3H s]1pa;

OOBSACHATH OCOOCHHOCTHM NPOTEKAHHUS (PU3MYECKHX SIBIICHUN: 3JIEKTPOMArHUTHAs
UHAYKIUS, CAMOMHJIYKLHUS, PE30HAHC, uHTepdepeHuuss BOJH, AUpakuus,



AUCTepCusi, TMOJHOE BHYTPEHHEE OTpakeHue, (QoTodnekTpuueckud 3¢ ¢dekT
(botoaddexr), anbda- u 6eTa-pacnaasl saep, raMMa-u3IydCHHE sep, GU3MIECKHe
OPUHIIUIIBI CIIEKTPALHOTO aHAIN3a U padOThI Ja3epa;

ONPENEIIATh HAMPABICHUE NHAYKIIMA MArHUTHOTO TOJISI TPOBOJAHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl Jlopenna;

CTPOUTh H300pAKEHHUE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajJioM, TOHKOW JIMH30M, H
pPacCUUTHIBATH €TO XapaKTEPUCTUKU;

IPUMEHSTh OCHOBOIIOJIATralole aCTPOHOMUYECKHUE TTOHATHS, TEOPUU U 3aKOHBI JJIs
aHanu3a U OOBSICHEHUS (U3UYECKUX MPOILECCOB, MPOUCXOMASIIUX B 3BE3JaX, B
3BE3HBIX CHCTEMaX, B MEXIAJIAKTUYECKOW Cpele; IBHKEHUS HEOECHBIX Tell,
ABOJIIOLIMY 3BE3] U BeeleHHoi;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3MUECKUX BEJIMYUH C UCIOJIb30BAHUEM
OpsIMBIX M3MEPEHUHM, TMpU HTOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCMMOCTH (PUM3HYECKUX BEIIMYUH B BUJE T'Pa(UKOB C
y4€TOM a0CONIOTHBIX MOTPEIIHOCTEN M3MEpPEHUM, enaTh BBIBOABI MO PE3YJIbTaTaM
MCCJIEI0BAHMS;

OPOBOJIUTHh KOCBEHHBbIE H3MEPEHMsI (PU3MUECKUX BEIMYUH, NPU 3TOM BBIOMPATH
ONTHUMAJbHBIA METOJ W3MEPEHHUs, OLEHUBATh aOCOJIOTHBIE M OTHOCHUTEIbHBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITBI MO TMPOBEPKE MPEIOKEHHON TUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY, aHaJU3UpOBATH
NIOJIyYEHHBIE PE3YJIBTATHI U JIEJIATh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUITOTE3BI;
ONMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

coOJr01aTh paBuiia 0€30NaCHOrO TPyia IpH MPOBEACHUH UCCIEAOBAaHUI B paMKax
y4eOHOI0 SKCIEPUMEHTA, MPAKTUKYMa U Y4EOHO-UCCIAEA0BATENIbCKON U MPOEKTHON
JESTeIbBHOCTU C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB M J1a0OpaTOPHOTO
000py10BaHUS;

pemaTh pacu€THBIC 3a/laud C SIBHO 3aJaHHOM M HESABHO 3aJaHHON (PU3NUECKOMN
MOJIEJIbIO: HAa OCHOBAaHMM aHaju3a YCIOBHS BbIOMpaTh (U3HUECKUE MOJENH,
OTBEHaronMe  TpeOOBaHMSIM  3aJaud,  NPUMEHATh  (OPMYINbI,  3aKOHBI,
3aKOHOMEPHOCTH W MOCTyJaThl (U3MYECKUX TEOpUH TMpU  HCIOIb30BAHUU
MaTEMaTUYECKUX METOJOB pEUIEeHUs 3a7ad, IPOBOJUTH pPacy€Tbl HA OCHOBAaHUU
MMEIOIIMXCA JaHHBIX, AHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METO/IbI
pelIeHus ¢ y4ETOM MOJTYyUYEHHBIX PE3YNbTATOB;

peliaTth KaueCTBEHHBbIE 3a/ayd, TpeOyrolue MNPUMEHEHUS 3HaHUM M3 pPasHbIX
pa3zenoB Kypca (U3MKHM, a TaKKe€ HMHTETpallud 3HAHUN M3 JIPYrHuX MpPeIMETOB
€CTECTBEHHO-HAYYHOTI'0 IIMKJIA: BBICTPAUBaTh JIOTHYECKYIO LIETIOYKY PaCCYXICHHI C
OMOpPOM HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HYECKUE SBJICHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKUX
IIPOLIECCOB;



MPUBOJUTH TMPUMEPHI BKIAJa POCCHUUCKHX M 3apyOexHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHUBATh IOCJIEACTBUSA OBITOBOM M IPOU3BOJACTBEHHOU
JESTEIbHOCTH YEeJIOBEeKa, CBSA3aHHON ¢ (pU3MUeCKMMM TMpOoIecCaMM, C TO3HUIUN
AKOJIOTUYECKON 0e30MacHOCTH, MIPEICTABICHUM 0 palMOHAIIBHOM
IPUPOJIONOIB30BAaHUM, a TAK)KE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUM HAayKd U
TEXHOJIOTUH JUIsl JAIbHENIIETO pa3BUTHS YEIIOBEUECKOTO OOIECTBA;

OPUMEHATh pa3M4Hble CHOCOObl paboTel ¢ uHpopManuel (HU3MUECKOro
COJIEpKaHusl C UCIOJIF30BAHNEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTUH, TIPU
TOM HCIOJIB30BaTh COBPEMEHHbIE WH(OPMAlMOHHBIE TEXHOJOTUU JJIsi TOUCKA,
nepepaboTKl M TpPEeAbsABICHUS Y4YeOHOH M Hay4yHO-NONYJSPHOW HH(pOpMauH,
CTPYKTYPUPOBAaHUS M HMHTEPHpPETAlUu HH(POpMALMM, NOJYyYEHHOW M3 Pa3IMYHBIX
MCTOYHHKOB, KPUTHYECKH AHAJIM3UPOBATH MOIyYaeMyr0 HH(POPMALIMIO U OLEHUBATh
e€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHUM, TaK U Ha OCHOBE aHajn3a
MCTOYHHMKA MH(POPMALINH;

OPOSBIIATh OPraHU3AaLMOHHBIE W II03HABATEIbHBIE YMEHHSI CaMOCTOSITEIBHOIO
OpUOOpETEHUs] HOBBIX 3HAHUU B IPOLECCE BBINOJIHEHUS MPOEKTHBIX U y4eOHO-
HCCIIEI0BaTENbCKUX padoT;

paboTaTh B IpYIIE C UCIOJHEHUEM PAa3IMYHbIX COIMAIBHBIX POJIEH, MJIAHUPOBAThH
paboTy Tpymmbl, palMOHAIbHO PaCHpeneisaTh IEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallMsIX, aJCKBATHO OLICHWBAaTh BKJAJ KaXXIOIO0 U3 YYAaCTHHKOB TPYIIIBI B
pelIeHre paccMaTpuBaeMon poOJIeMBl;

MPOSIBJISAITE MOTHBALMIO K Oynymed mnpodeccHoHaIbHOM ESITeIbHOCTH O
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onmextpiieckoe moe 24 ! https://m.edso0.ru/f16068d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHuecKuit npakTikyM 16 16 hitps://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



https://m.edsoo.ru/f16b68d7
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

1 dusuka — pyHAaMeHTaTbHAs HayKa O 1 bubnmoreka [JOK
pupoe https://m.edsoo.ru/1beef346

5 HayuHbliif MeTO1 TO3HAHUS 1 METO/IbI 1 bubnuoreka [JOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBICHHUI https://m.edsoo.ru/3a7fde29
OKCHEpUMEHT U TEOpHs B IPOLIECCEe

3 Mo3HaHusI pupoabl. Habmonenne u 1 brbmmorexa LTOK

https://m.eds00.ru/34c49931

9KCHEPUMEHT B (PU3UKE

4 Bxonnas koHTposbHas paboTa 1
Crioco6bl u3MepeHus (PU3NIECKUX BETUUUH.

5 AOcCoNrOTHAS 1 OTHOCHTEIIbHAS 1 bubmuorexa [JOK
HOTPEIIHOCTH U3MEepeHu pruznuecknx https://m.edsoo.ru/7f18fda3
BEJIMYHH
MonenupoBanue B ¢pusuke. Poib u mecto

5 ¢bu3uku B pOPMHUPOBAHUHN COBPEMEHHOMN 1 bubmuoreka [JOK
Hay4YHO! KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JESATEIBHOCTH JIIOJEH
Mexannueckoe nBuxkenue. Cucrema

7 oTtcuera. OTHOCUTENBHOCTh MEXAHHUUECKOTO 1 bubnuotexa [JOK
nswkenus. [Ipsimas u obpaTHas 3agauu https://m.edsoo.ru/e9a52f02
MEXaHUKHU
Pannyc-BekTop MaTepHalbHON TOYKH, €TO

but6mmoreka [IOK
8 IPOEKIMH Ha OCH KOOpAMHAT. TpaekTopusi. 1

[Tepememienue. Ckopocth. X npoekuuu Ha

https://m.edsoo.ru/30a108a5
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OCH KOOpAMHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

9 I'paduueckoe onucanrie paBHOMEPHOTO bubmmorexa LTOK
p . p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO JIBH>KCHUS
10 CrioxxeHue nepeMeIeHnii 1 CKoOpocTei. bubnmoreka [JOK
Penrenue 3amau https://m.edsoo.ru/761d18aa
HepaBnomepnoe nBmxenne. MrooBeHHas
11 cKopocTb. Yckopenue. [Ipsmonuneitnoe brbmmorexa LTOK
p ’ p P https://m.eds00.ru/a99549a7
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsIMOINHEHRHOTO bubnuoreka [JOK
JIBUKEHUS C MOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOonHOe majeHue. Y cKopeHue
13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD bu6nuoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHHU U UX IpapuKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K bubmuotexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
OKPYKHOCTH. YTJIOBasi U IMHEHAs
15 ckopoctb. [lepuoa u yactora brbmmorexa LTOK
p - eprod ' https://m.edso00.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTponbhas pabota no teme bu6mmoreka [JOK
"Kunematuka" https://m.edso0.ru/1242f32e
Ilepsiif 3akoH HeroToHa. MTHEpIManbHbIE
17 cucteMbl orcuéra. [Ipunmmn bubnmoreka [JOK

OTHOCUTEILHOCTH [ anues.
HewnHeprinanbHbIe CHCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

18 Cuita. PaBHoielicTByo1as cuia. Bropoi bubnmoreka [JOK
3akoH HerotoHna. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKk0H bubnnoreka HOK
Herorona https://m.edsoo.ru/57dba505
20 [Tpunnun cynepriozunuu cuil. Pemenune bubnmoreka [JOK
3a/1a4 Ha MpUMEHEeHHE 3aK0HOB HbroTOHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTb IPABUTAIMOHHOM U brbmmorexa LTOK
N p H https://m.edsoo.ru/9aba2h0a
WHEPTHOI MacChl
99 Cuiia TSKeCTH U YCKOPEHHE CBOOOHOTO bubnmnoreka [HOK
IaJICHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubmmorexa [IOK
Y yt $ P https://m.edsoo.ru/11abfa0a
KOCMHYecKasi CKOpocTh. 3akoHbl Keruepa
bu6nuoreka [IOK
24 C .3 I'yka. B
W1a YIPYTOCTH. JAROM 1 yxa. Bee 1end https://m.edsoo.ru/0Oae2cd84
Cuina tpenust. [Ipupoaa v BUABI CUI TPEHUS. bubmuorexa [JOK
25 JIBM>KEHUE B )KUIKOCTHU U ra3e ¢ YYETOM https://m.edso0.ru/1fa86499
CUJIBbI COIIPOTUBIICHUS CPEbI https://m.edso0.ru/2cb29676
26 Hasnenue. 'napocrarnueckoe qaBiaeHUE. bubnmnorexka HOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubnuoteka [{OK bubnmoreka
97 AoOcomoTHO TBepaoe Teno. [loctynarensHoe 110K
Y BpallaTelibHOE JBUKEHUE TBEPOrO Tela https://m.edsoo.ru/2b95d57e
98 MoMEHT CHJIbI OTHOCUTEIBHO OCH but6mmoreka [IOK
BpaileHus. 1lieqo cubl https://m.eds00.ru/653d3459
29 CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY bubnmnoreka [JOK

teny. LleHTp TsxkecT Tena. Y cinoBus

https://m.edsoo.ru/9aa79a7d
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paBHOBECHS TBEPAOTO TeJa. Buasl

paBHOBECHUS
bu6nuoreka [IOK
30 Pemenue 3amau
A https://m.edsoo.ru/dclcaacO
31 KonTpomnpHas padora o Teme "J[uHamuka. bubmuorexa [JOK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
NMrtynibc MaTepHaIbHONW TOYKH, CUCTEMBI
MaTepHalbHBIX Touek. [IeHTp Macc cucTeMbl bubmuorexa [JOK
32
MaTepualbHbIX TO4eK. Teopema o https://m.edsoo.ru/4bb8294b
JBUKCHHUH [IEHTPA Macc
HIMnynibC CUITBI U M3MEHEHHE UMITYJIbCa
33 TeJsa. 3aKOH COXPaHEHUS UMITYJIbCa bubmmorexa [IOK
) P Y ) https://m.edso00.ru/13f0a221
PeakTuBHOE JIBMKEHHUE
MoMeHT uMITyNibca MaTepuaibHONH TOUKH.
34 [IpencraBnenure 0 COXpaHEHUH MOMEHTA brbmmorexa LTOK
peA P https://m.edso0.ru/d6532eb9
UMITyJIbCa B IIEHTPAIBHBIX MOJIAX
bubmmoteka [IOK
35 Pemenue 3amau
a https://m.eds00.ru/f7706d63
PaboTta cuiibl Ha MaJOM M Ha KOHEUHOM
36 nepemeniennn. [ padpuueckoe bubmuoreka [JOK
npecTaBiIeHne paboThl CHIIbI. MOIIIHOCTH https://m.eds00.ru/913974c7
CHJIBI
Kunernueckas sueprus. Teopema 06
37 U3MCHEHUU KHHETHYECKOW SHEPTHH bubmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTeHIMaIbHBIE K HETTOTCHIIUAIbHBIE CHIIBI.
bu6nuoreka [IOK
38 [MorennmansHas sHEprUs. Bropas

KOCMHYECCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc
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TpeTBH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTBI HEIMOTCHLUHMAJIBHBIX CHJII C

bu6nuoreka [IOK

39 I
W3MCHEHHEM MEXaHUYCSCKOM SHEPTun https://m.edsoo.ru/f57b4e0l
CUCTEMBI TeJl. 3aKOH COXPaHCHHUS
MEXaHHYECKOH SHEePTUU
Yrpyrue u He M€ CTOJKHOBCHMSI.
40 % EII)]Z;eHI/Ie BeyH If }J,'IFJ'II/I JIsL UieaIbHON bubmorexa LOK
p pHy a a https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonTponbHast pabora o Teme "3aKoHBI bubnuoreka [JOK
COXpaHEHHUs B MeXaHHKe" https://m.edsoo.ru/474e7c4a
PasBuTHe IpeacTaBIeHAN O IPUPOIE
pedt PHPOA bubmuorexa [JOK
42 TermnoThl. OcHoBHEIE noJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABIKEHHE
CtpoeHnue ra3000pa3HbIX, JKUIKAX U
43 TBep BIX TEJI. Xa paKTe BI/I)KHCHI/ISI u bubmmorexa [IOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHIL BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 KomnuectBo BemectBa. [locrossanas bubmorexa HOK
B ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnmnoreka [JOK
[IIxana [Henbcus https://m.edso0.ru/0070d493
bu6nuoreka [IOK
4 P
6 Cletme sajat https://m.edsoo.ru/1531aba5
bu6nuoreka [IOK
47 %1 iiras. I’
JICAILHBIH Ta3. L d30BBIC 3AKOHbI https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kiamneiipona. bubnmoreka [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AOcomoTHas TemnepaTtypa. 3akoH bubnmoreka [JOK
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JanbToHA https://m.edsoo.ru/14e02d1f

50 N3onporieccrl B uaeaibHOM rase ¢ bubnnoreka HOK
IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
['paduyeckoe mpencraBieHue bubnmoreka [JOK

51
M30IPOIIECCOB: U30TEPMa, H30X0pa, n3obapa https://m.eds00.ru/1344327b

bu6nuoreka [IOK

52 o e eane MKT

CHOBHOG ypasHemd https://m.edsoo.ru/c8094721
bubnnoreka IIOK

53 P

cHicHie saat https://m.edso00.ru/10265a05
CBs13b a0COIIOTHOI TeMnepaTypbl

54 TepMoﬂHHaMP{quKOﬁ CPiCTeMH co cpeieit https://m.edsoo.ru/c38af875
KMHETUYECKOM SHEPTUel MOCTYyNaTeIbHOro
TEIUIOBOT'O JIBHKEHUS €€ YacTHI]

55 0O00011eHne U CUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8

56 KonTposasHas padota o teme "OCHOBBI bubmuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonnHamMuueckas cucTeMa. 3a/laHue
BHEIIHUX ycnoBul g T/ cuctemsl.

57 Buemane v BHyTpEeHHUE TTapaMETPHI. bubnmnoreka [JOK
[TapameTpsl T/] cuctemsbl Kak cpeaHue https://m.edso0.ru/5f8d38a3
3HAYCHMsI BEJIMYMH, OMTUCHIBAIONIUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAUHAMUKH.

58 Camonpon3BoiibHas penakcaius T/]] bubmorexa LOK

p P 1 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
59 Mogenb ugeaabHOro raza B but6mmoreka [IOK

TCPMOANHAMHUKE. Ycnosus MNPpUMCHUMOCTHU

https://m.edso0.ru/29355001
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3TOI MOJIENIN

VYpaBaenue MenaeneeBa-Knanelipona u

bu6nmoreka [IOK

60
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue aJisi BHyTpeHHEU SHeprun
61 OJTHOATOMHOTO HJICAJILHOTO T'a3a. Bbu6nuoreka [IOK
KBa3zucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
62 BBI‘II/ICJ'IGHI:/IC a%OTBI o Z(I)I/IK mpoiiecca bubmorexa LHOK
P P Y 1pott https://m.edsoo.ru/741d5738
Ha pV-nuarpamme
Tennonepenava kak crocod W3MEHEHUs
63 BHyTpeHHel sueprun T/l cuctemsl 6e3 bubmorexa LHOK
yip p https://m.edso00.ru/3d734561
COBepIIeHHS paOOTHI
64 KonBekiusi, TEI0MpOBOIHOCTD, U3ITYICHUE bubmorexa LHOK
’ POBOA M3y https://m.edsoo.ru/157b54cd
KonnuecTBo TennoTsl. TemioéMKoOCTh Tena.
65 VY enpHas U MOJISIpHAsA TEIIOEMKOCTH bubmuoteka [JOK
BEILIECTBA. Y I€JbHAS TEMJIOTA CTOPAHUS https://m.edso0.ru/7ba67355
TOTLIINBA
Pacuér konmuyecTBa TETUIOTHI IPH bubnmnoreka [JOK
66
Terionepeayde https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 anuabaTHOM mpoIiecce. bubnmoreka [JOK
IIepBblil 3aK0H TEPMOJUHAMUKHI https://m.edso00.ru/d8098824
KonuuecTBo TeminoTel 1 paboTa Kak Mephbl
68 W3MEHEHUs BHyTpeHHel aHepruu T/1 bubmmorexa [TOK
yp P https://m.edsoo.ru/b047alcd
CHUCTEMBI
69 BTopoii 3ak0H TepMOTMHAMUKH TSI bu6nuoreka [IOK

PAaBHOBECHBIX 1 HCPABHOBCCHBIX ITPOICCCOB.

https://m.edsoo.ru/c6f4f464
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HeoOpaTumocTs IpUpOIHBIX IPOLIECCOB

HpI/IHHI/IHBI HCﬁCTBHH TCIIJIOBBIX MAIlIHH.

bu6nmoreka [IOK

70
KIT/ https://m.edso0.ru/2e945513
7 MakcumanbHoe 3Hadenue KITJ. [ukin bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857h9
bu6nuoreka [IOK
12 Pemenue 3amaq
A https://m.edsoo.ru/b3efal8b
DKOIOrMYECKHE aCIIEKTHI UCITOIB30BAHMS
73 TEIUIOBBIX aBuUrareieil. Termiosoe bubmorexa LOK
a L https://m.eds00.ru/9867aaa7
3arpsi3HEHUE OKPYKAKOIIEH CpeJibl
bubnnoreka IIOK
74 Pemenue 3agaa
8 https://m.edso0.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIMs 3HAHUM 110
75 teme "Tepmoanuamuka. TeroBeie bubmiorexa LIOK
,I‘) ' https://m.eds00.ru/28d62b3f
MAaIlUHbI
76 KonTponbHas pabora no teme bubmuoreka [JOK
"Tepmonunamuka. TeniaoBbie MaTuHbI" https://m.edsoo.ru/1b6e26c5
ITapooOpasoBaHue U KOHIECHCALHS.
177 I/Icﬂa egne U KuIleHue. Y aelnpHas Temiora Bubmorexa ITOK
p ghde https://m.eds00.ru/6f8e6777
napooOpa3oBaHus
HaceimieHHbie 1 HEHACHIIIICHHBIE TTAPHI.
KauecTBeHHAast 3aBUCUMOCTD IIOTHOCTH U
aBJIEHUS HACBIILIEHHOTO 1apa OT
78 TEMOEPATYPBI, UX He3aBI/ICI/III\)/IOCTB oT Bubmorexa ITOK
B PATYPRL, https://m.edso0.ru/f5¢17d02
00BEMa HACKHIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIEPATYPHI KATICHUS OT JaBJICHUS B
KUIKOCTH
79 BrnaxHocTs Bo31yxa. AGCONMIOTHAS U bubnmoreka [JOK
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OTHOCHUTCIIbHAA BJIa)KHOCTb

https://m.edsoo.ru/30ebbb79

[TonroroBka K KOHTPOJIBHOU paboTe 3a

bu6nmoreka [IOK

80
IIEPBOE MOJIYyTOAUE https://m.edsoo.ru/18e95ff3
81 KoHTposibHast paboTta 3a mepBoe Mmoxyroaye
TBépnoe Teno. Kpucrammyeckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB
82 K I/If’l(‘baJIJIOB HnaBneHHeTPII)K WCTAILTH3AIUS bubmorexa LOK
P ] P Ht https://m.edsoo.ru/6ee91e9f
VY aenbpHas TEIIIOTA TUIABJICHUSI.
Cyb6numarnus
Hedopmaruu TBEpIOTO Tena. PacTskeHue u
83 cxkarue. Cosur. Monyie HOwra. [penen bubmmorexa [JOK
- ABHT H}j e https://m.edsoo.ru/dalaab10
ynpyrux aedopmariuii
TemnoBoe pacupeHue KUIKOCTSH U
84 TBEPABIX TEJ1. AHTAPMOHH3M TETUIOBBIX bubmorexa LOK
P L P https://m.edsoo.ru/7ba5edf2
KoJIeOaHUH YacTHUI] BEIIeCTBA
85 ITpeoOpa3oBanue sHEprun B (ha30BBIX bubnmnorexka HOK
nepexonax https://m.edso00.ru/97a0672f
bubmmoteka [IOK
86 Y 0
PABHCHUE TCILIOBOTO bajea https://m.edsoo.ru/ab1521fb
bu6nuoreka [IOK
87 P
cHicHie sazat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUE. KanuspHbie
88 ABJIeHU. J{aBlieHHe 1o HCKPUBIEHHOMN bubnmoreka [JOK
MIOBEPXHOCTBIO )KUIKoCcTU. PopMyna https://m.edsoo.ru/b42f1f97
Jlannaca
O0o01IeHre U cucTeMaTU3alus 3HaHUN 0
,I,H 5 but6mmoreka [IOK
89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.

®dazoBble epexoas”

https://m.edsoo.ru/0b52575¢c



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c

KonTtponbHas pabora o Teme "Arperarssie

bu6nuoreka [IOK

90
cocTosiHus BeuecTBa. @a3oBbie mepexo bl https://m.edsoo.ru/7dc2a739
OnexTpuzanus Tea U €€ IposBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubnnoreka HOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBoaHMKH, https://m.edsoo.ru/laff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92 DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsi/l. bubnnoreka HOK
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/f49afd24

93 BzaumopeiictBue 3apsnoB. Toueunbie bubnnoreka IIOK
3apsasl. 3akoH Kynona https://m.eds00.ru/445b7746

bubnnoreka IIOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Dnektpuueckoe nose. Ero neiictBue Ha bubnmnoreka [HOK
ANEKTPUYECKUE 3aps/bl https://m.edsoo.ru/05c6bfal
Harnpsx€HHOCTB 3JIEKTPUYECKOIO IOJI.

96 [TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH bubnuoreka [JOK
INEKTpUYECKOTr0 nostst. OqHOpOIHOE https://m.edsoo.ru/3dac6957
AIEKTPUIECKOE TOJIe
[ToTeHIIUaTbHOCTh AIEKTPOCTATUYECKOTO

97 nosist. Pa3HOCTh NOTEHIIMATIOB U brbmmorexa LTOK

' i https://m.eds00.ru/80021447
HaTpsDKEHUE
[ToTenmanpHas YHEPTUS 3apsiia B
98 aliekTpocTaTnueckoM nose. [loreHnman bubnnorexa LOK
p ) https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO MOJS
CBs13b HANPSDKEHHOCTH TIOJISI U PA3HOCTH
bu6nuoreka [IOK
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHIECKOTO

I1O0JIA

https://m.edsoo.ru/df7a6838
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[IpuHIMn cyneprno3uuy 3JeKTPUIECKUX bubmmoreka [IOK
100 .
nosjeun https://m.edsoo.ru/Ocfe4a6c
bu6nuoreka [IOK
101 P
0 CHICHHE Saitat https://m.eds00.ru/5a582263
ITone Toueunoro 3apsaa. [losne paBHOMEpHO bubnnoreka HOK
102 .
3apshKEHHON chepsl https://m.edsoo.ru/b297b5c3
[Toe paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
103 mapa. [loye paBHOMEPHO 3apsHKEHHOM bubmmorexa [JOK
pa- P p p https://m.edsoo.ru/f7a665ee
OECKOHEYHOM TUIOCKOCTH
104 IIpoBOAHUKY B 2JIEKTPOCTATUYECKOM I10JIE. bubnuorexa [HOK
YcioBue paBHOBECHS 3apsi0B https://m.edsoo.ru/32405eab
JIMDNEKTPUKHY U ITOJIYIIPOBOHUKY B bubnmnorexka HOK
105
ANEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. D1eKTpoEMKOCTh
106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IIOCKOTO bubmorexa HOK
g pa- P https://m.eds00.ru/845b4f73
KOHJICHCATOPa
107 [TapannensHOE COeTMHEHNE KOHICHCATOPOB bubmorexa HOK
P s A p https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COETMHEHNE bubmorexa [JOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHJICHCATOpa bubmorexa [JOK
P P A P https://m.edso0.ru/73a34118
bu6nuoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuotexa [JOK
OJIHOPOJIHOM JJIEKTPUYECKOM I10J1€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
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113 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
Teme "DnekTpudeckoe mose" https://m.eds00.ru/5752603f
KontponbHast pabora o Teme bubnmoreka [JOK
114
"DnexkTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUA
115 CyIIIECTBOBaHUS MTOCTOSTHHOTO bubmorexa LHOK
i https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKA
bubmuorexa [JOK
116 141 .H
crowmikit Toka. Hanpsikere n 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa JJid y4acTKa LEMH. bubnnoreka IIOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH COMPOTUBIICHUSI OHOPOJIHOTO
118 MIPOBOJHHUKA OT €ro JJIUHEI U IUIOMAaU bubmorexa LOK
P https://m.edsoo.ru/95fcdf51
MONEPEYHOI0 CEYEHUS
119 VY enpHOE COMPOTURIICHHUE BEIIECTBA. bubnmnoreka [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 ITocnenoBarenbHOE, MApAIIIEIBHOE, bubmuorexa [JOK
CMELIaHHOE COEIUHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX bubmuoteka [JOK
nenei. [Ipasuna Kupxroga https://m.eds00.ru/1794cf37
but6mmoreka [IOK
122 P
clierHe sajat https://m.eds00.ru/3881b469
123 Pabota anekTpudeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5c
bu6nuoreka [IOK
124 P
CHieHHe sa1at https://m.eds00.ru/6761bfOf
125 MOoONTHOCTP IEKTPUUYECKOTO TOKa. TermoBas bubnmnoreka [JOK

MOIIHOCTB, BBIACTIACMAs Ha pE3NUCTOPEC

https://m.edso0.ru/99750a6f
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bu6nuoreka [IOK

126 Pemuterme sagas https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE bubnmoreka [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
ANEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
129 Pemerre 3a1as https://m.edsogru/3580b679
bubnuorexa [HOK
130 MOMHOCTE HCTOTHHKA TOKa https://m.edsogru/aan51d8
bubnuotexa [HOK
131 Koporkoe sambikarine https://m.edsogru/546f5632
132 KoHzeHcaTop B 1enu mocTOSHHOTO TOKa bubmmorexa IOK
https://m.eds00.ru/35368f3e
bubmuoteka [JOK
133 Pemerre 3axa< https://m.edsogru/4410cef0
134 Pemenue 3az[atv1 1o teme "[locTosTHHBIM bubmuorexa [JOK
3JIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo reme "[locTostHHBII bubmuoreka [JOK
ANEKTPUIECKUIN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau no teme "llocTostHHBIN bubmmorexa [JOK
AIIEKTPUYECKUM TOK" https://m.edso0.ru/eb5d4687
137 O0o01IeHre U cucTeMaTU3alus 3HaHUN 0 bu6moreka [JOK
teMe "[10CTOSHHBIN 2IeKTpUUECKUN TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme bubmuoreka [JOK
"TToCcTOSTHHBIN 3MEKTPUYECKUHN TOK" https://m.eds00.ru/1885ddf1
139 DneKTpuuecKas MPOBOAUMOCTh Pa3IUIHBIX bubnmnoreka [JOK

BEILIECTB. DJICKTPUUYECKUH TOK B METaslax.

https://m.edsoo.ru/da794295
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CBepXInpoBOAUMOCTh

DJIEKTPUUYECKUI TOK B paCTBOpaxX U

bu6nmoreka [IOK

140 pacruiaBax 3JIeKTpoiauTOB. 3akoHbl Dapases https://m.eds0o.ru/4b423491
JUISL 3JIEKTPOJIN3a
. bu6nmoreka [IOK
141 DnexkTpuueckuil Tok B razax. [lnazma https://m.eds00.ru/92d9276
DJIEKTpUUYECKUI TOK B BakyyMe. BakyymHbIie
142 npuOOpbI. DIEKTPUUECKH TOK B bubnnoreka [HOK
IIOJIyIpOBOAHUKAX. [101ynIpOBOTHUKOBEIE https://m.edsoo.ru/2E+160
pUOOPHI
143 [ToaroTOoBKa K HTOTOBOM KOHTPOJIBHOU bubmuorexa [JOK
pabore https://m.edso0o.ru/ab61c660
144 Hroroas xouTpoasHas pabora
Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAIMPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa P MOMOILHU
145 AHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIIBHBIX bubmuoteka [JOK
npuOopoB" uiaK "3HaKOMCTBO ¢ HUPPOBOI https://m.eds00.ru/5643ea56
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTE€PHBIX IaTYUKOB"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
146 "N3yyeHne HepaBHOMEPHOTO JIBHXKEHUS C bubnuotexa [JOK
LEJIbIO ONIPEACIIEHUS MTHOBEHHOM https://m.edso00.ru/f6292f5f
ckopocTH"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
147 "U3mepeHue yCKOpeHHUs Mpu bu6muoreka [IOK

MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBHKEHUH 110 HAKJIOHHOM MIOCKOCTH' MIIH

https://m.eds00.ru/6960b6ef
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"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHHU IIPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHUs CBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS Tela,
OpOIIEHHOTO TOPU30HTATIBHO"

bu6nuoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yuenune nqBUKEHUS TeJa M0 OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCTBhIO" MIIn
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpallieHuss KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

bubnnoreka IIOK
https://m.edsoo.ru/bcf53514

150

151

152

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpyCKa 10 HaKJIOHHOM
miockocTy" wnn "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
110 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccmeqoBaHue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3MHOBOM 00pasiie, oT ux aedopmaruu”
iy "M3yuenune NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
n€rkuit 010K"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodppuienTa TpeHus no

bubmmoteka [IOK
https://m.edsoo.ru/0b34db84

bu6nuoreka [IOK
https://m.edsoo.ru/b55b81al

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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153

154

BEJIMYMHE YTIIOBOTO KO3 PHIMeHTa
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PHIIieHTOM
Tpenus" win "M3ydeHue nBH>KEHU rpys3a Ha
Bajly ¢ TpeHuem"

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPOrO Tella, UMEIOIIETO OCh BpaleHus "
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" wiu "HU3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnueckuil NpakKTUKYM 10 TEMe
"M3MepeHne UMITyJIbca TeNa Mo
TopMo3HOMY TTyTH" uiu "VI3Mepenune cuibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEeHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" nin "MccnenoBaHue coxpaHeHUs
MMITyJIbCa IPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPIrun
T€Ja 10 TOPMO3HOMY ITyTH"

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7

bubmnoreka IIOK
https://m.edso00.ru/856fb28e

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMUUYECKOro Mpolecca
(pexKoMeH0BaHO UCIIOJIb30BaHUE LU(POBOI
naboparopun)" win "M3yueHne n30X0pHOTo
nporecca” win "M3ydyenne n3o6apHoro
nponecca’ wim "[IpoBepka ypaBHeHUs

but6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07
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cocroguus"

156

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Beulecta" win "Mccnenosanue
agunabarHoro mpornecca” nim "M3ydenue
B3aMMOCBS3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPI KUTICHUS
JKAOKOCTENR"

bu6nuoreka [IOK
https://m.edsoo.ru/2f2faa61

157

158

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocren" win "M3mepenue yaenbHOu
TEIJIOTHI IJIaBJIeHus Jbaa" win "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WIIN
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomernieHun". 3mepenne kodgpuinenta
MOBEPXHOCTHOTO HATSIKEHUS

Du3nUeCcKui IPAKTUKYM I10 TEME
"HabmtoieHue npeBpaiieHus SHEpruu
3apsKEHHOT0 KOHJIEHCATOPA B SHEPTUIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKaHUA TOKA B LIETH, COJEpKaIIEH
KoHeHcaTop" unu "Pacnpenenenue
Pa3HOCTU MOTEHIIUAIOB (HAMPSKEHUS) IPU
MOCJIEI0BATEILHOM COCAUHECHUU
KOHJIEHCAaTOpoB"

bubnnoreka IIOK
https://m.edsoo.ru/6b1a23b5

bu6nuoreka [IOK
https://m.edsoo.ru/ec424377

159

Pu3NYecKuil TPAKTUKYM 110 TEME
"NccneqoBaHue CMENIAHHOTO COSTUHEHUS

but6mmoreka [IOK
https://m.edso0.ru/2b179d98
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pe3uctopoB" unu "M3Mepenue yienpHOro
COTPOTHUBIICHHUS MPOBOJHUKOB" HIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIs1 JIAMIThl HaKaJTuBaHUs"

Pu3N4eCKU IPAKTUKYM 110 TEME
"Habnronenue aniekrponuza’ win
"NU3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"

bubnnoreka IIOK

160 niu "VcciaenoBanue 3aBUCUMOCTH
A https://m.edso0.ru/64b6e901
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
temriepaTypbl” uinu "CHATHE BOJBT-
aMIIepHON XapaKTepUCTUKH uoaa"
PesepBurlii ypok. O0001I€HIE U
161 CI/ICTzMaTI/ISZIl_:I)I/I}I 3HAHUHA 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEIil ypok. O000IIIEHNE U
162 CI/ICTIe)MaTI/I?,ZIIJ;)I/IfI 3HAHWUHI 110 TEME Bubmaorexa IIOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
PesepBHEbIil ypok. O000IIIEHNE U
163 CHCTgMaTmZEHs[ 3HaHui 1o teme "Craruka Bubmorexa [IOK
. https://m.edsoo.ru/0f9752ac
TBEPJIOTO Tella
PesepBusblii ypok. O0001IEHIE U
164 CI/ICTEM&TI/ISZP WS 3HAHUU 110 TeME "3aKOHEI Bubmorexa LIOK
B " https://m.eds00.ru/6c0df9cc
COXPAHCHHS B MEXaHHKE
PesepBHrblii ypok. O0001IEHIE U
165 CI/ICTIe)MaTmZIIl)H;I 3gaHui 1o treMe "OCHOBEI bubmorexa LIOK
. " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETHYECKON TEOPHH
PesepBurrii ypok. O000111€HIE U
P P . bubnuotexa [JOK
166 CHUCTEMAaTH3alMsI 3HAHUH 10 TEME

"Tepmonunamuka. TeniaoBbie MalIUHBI"

https://m.edsoo.ru/Obcc77cl
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PesepBHeiit ypok. O600IICHHE U

167 CHCTEeMaTU3alMsl 3HaHUH 110 TeMe 1 bu6nuoreka [IOK
"ArperaTHbl€ COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBkie epexoab"

PesepBueiil ypok. O0001IEHE U
168 CI/ICTEMaTmZEH;I 3HAHWH 10 TEME 1 buGnnorexa LIOK
" " https://m.edso00.ru/f2381c0c
DJIEKTPUUYECKOE MOJIE
PesepBueiil ypok. O0001mEHE U
P P iH bubmuorexa [JOK
169 cUCTEMATH3aIMs 3HAaHUH 110 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
PesepBurnlii ypok. O00011I€HIE U
170 CI/ICTEMEITI/ISZEI/I}I 3HaHI/II7IIlI o teme "Toku B 1 Bubmorexa ITOK
| https://m.edso00.ru/cc7681d4
Pa3IUYHBIX CpeIax
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
B3anMopeiicTBHE TOCTOSTHHBIX MAarHUTOB H
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE 1OJIe 1 bubmmorexa [IOK
POBOA ' ' https://m.eds00.ru/487a8593
I'mnote3a Ammepa
BekTop MaruuTHO# MH nu. [TpuHiun
2 cyme 5031/1 17071 Mal"HI/ITfIﬁ(; noneﬁp HI/LIIHI/H/I 1 bubmorexa LHOK
yrep vIl ’ https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU
3 MarauTHoe 11oJie POBOHHUKA C TOKOM. 1 bubnuorexa [HOK
OnbIT Opcrena https://m.edso0.ru/d35d5262
4 Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb. 1 bubnmnoreka HOK
Pemenne 3amau https://m.edsoo.ru/26d9c5ba
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [JOK
DIeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HampaBjIeHUE U MOAYIIb.
6 I[BI/DKeHIfe 3;1 ;DKeHHOII”/: YaCTUIIbI B a 1 bubmorexa LHOK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJHOM MarHUTHOM II0JIe
bu6mmoteka [IOK
7 P 1
CHICHHE 3aAak https://m.edso00.ru/504e98c7
but6mmoreka [IOK
8 P J 1
abora cuet Jloperia https://m.edsoo.ru/d518be4b
bu6nuoreka [IOK
9 P 1
CHICHHE 3aAak https://m.edso0.ru/93617bd9
10 BxojnHas koHTposibHas paboTa 1
1 MaranTtHoe 1ose B BEIECTBE. 1 but6mmoreka [IOK

®eppoMarHeTHKH, Mapa- U JuaMarHeTUKu

https://m.edso00.ru/30ff9608
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12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnmoreka [JOK
[Ipumenenue peppomMarHeTUKOB https://m.edso0.ru/0b58190a
bu6nuoreka [IOK
1 P HM n
3 eIICHHE 337124 110 TeMe "MarHuTHoe mose https://m.edsoo.ru/5b55c307
" " bubnmoreka [JOK
14 Pemenue 3amay mo reme "MarauTHoe moJje https://m.edsoo.ru/41cAac8a
15 SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH. bubmmoreka [IOK
[ToTok BEeKTOpa MarHUTHOM UHAYKIIMHU https://m.edsoo.ru/b3efalcl
bubnnoreka IIOK
1
6 DAC unnykun https://m.eds00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON UHIYKIIMH bubnmnoreka HOK
®dapanes https://m.edsoo.ru/a6dec188
bubmuorexa [JOK
18 Buxpesoe anexrpuueckoe nose. Toku Oyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubnmnoreka [JOK
MPOBOJHUKAX https://m.edso0.ru/0235cc02
bu6nuoreka [IOK
20 Pemterme saza+ https://m.edsoo.ru/4dfda618
bu6nuoreka [IOK
21 IT
pasito Jlera https://m.edsoo.ru/bbc22726
99 WNunayktuBHOCTB. KaTylika HHIYKTUBHOCTH bubmuoreka [JOK
B IIEITH IIOCTOSTHHOTO TOKa https://m.edsoo.ru/621eae9d
93 SBnenune camounaykiuu. 3/C bubnuotexa [JOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TIOJISL KaTYIITKH C bubnmoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE 10JIE https://m.edsoo.ru/b3c0ad11
25 Pemenue 3amay Bubmorexa ITOK

https://m.edso00.ru/88f69d2b



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
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

26 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
Teme "DIeKTpoauHaMuKa" https://m.eds00.ru/76484025
97 KonTtponpHas pabota o teme bubnmoreka [JOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
98 Koneb6arenbnas cucrema. CBOOOIHBIE bubmuorexa [JOK
KoJjeOanus. ['apMoHYeCcKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 Kunemarnueckoe 1 TMHAMHAYECKOE bubnnoreka IIOK
ONMCaHue KoJe0aTeabHbIX ABIKECHUN https://m.edsoo0.ru/87ce9498
DHepreTudeckoe onucanue. Beios
JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX bu6nuoreka [IOK
30 .
KoJIcOaHUH M3 MX YHEPrEeTHUECKOTO U https://m.edso00.ru/e3c99692
KHHEMAaTH9IECKOTO OTTMCAHUS
. bubmuorexa [JOK
31 AMIIHTY 2 1 pasa KoeOanmit https://m.edsoo.ru/7a0c439a
[lepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOHBIX KOJIEOaHUI
32 MaTeMaTU4YecKoro MasTHHuKa. [lepuon brbmmorexa LTOK
N https://m.edso0.ru/e0399319
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasTHHKA
33 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnmnoreka [JOK
Konebanus. Peonanc https://m.edsoo.ru/72e93d09
bu6nuoreka [IOK
34 Asrokonebania https://m.edsoo.ru/6add2644
bu6nuoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepennus "MexaHuueckue bubnuoteka [JOK

KOJIeOAHUsI B MY3bIKJIbHBIX HHCTPYMEHTaX"

https://m.edso0.ru/8ef587be
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37 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
teMe "MexaHuveckue Koiaeoanus" https://m.edsoo.ru/eb84182f
DNEKTPOMArHUTHBIE KOJICOAHMS. bubnnoreka HOK
38 .
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMITUTYAbI
39 3apsifia KOHJEHCATOpa ¢ aMIUIMTYI0M CHIIBI bubmmorexa [TOK
A A P e https://m.eds00.ru/093f9afl
TOKa B K0JIeOaTeIbHOM KOHTYpe
3aKOH COXpaHEHUsl YHEPTUHU B UJI€aJTbHOM bubnuorexa [HOK
40
K0J1Ie0aTEIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarolre 3J1eKTPOMarHuTHhIE
41 KOJI}:gaHIfIISII Brin >Kp CHHBIC bubmorexa HOK
' YA https://m.eds00.ru/5e668619
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
42 ITepemennsbIit TOK. Pe3auctop u KoHaeHCATOP bubnmnoreka [HOK
B LIEMU MTEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karyika HHIyKTUBHOCTH B LIENTU bubnmnorexka HOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa JJ1st SIEKTPUUYECKOH Tenn bubmuotexa [JOK
MEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MomHoCTh IEpEMEHHOT0 TOKA.
45 AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHUE bubmmorexa [JOK
YA . yrou https://m.edsoo.ru/lcac6c4c
CHJIBI TOKA Y HAIPSHKEHUS
46 Pe3onaHc B ayekTprUecKoi 1enu bubmmorexa [JOK
P i https://m.eds00.ru/087506df
bu6nuoreka [IOK
47 P
CHieHHe sa1at https://m.edso00.ru/al6836a4
HneanbHebIil TpanchopmMarop.
8 parcop P bubmuorexa [JOK
48 [Ipon3BoOACTBO, MMepeava u MoTpedIeHne

AIIEKTPUYECKOW SHEPTUHr

https://m.edso0.ru/f97418ae
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DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

49 anexkTpodHeprun. KynbTypa ucnonas3oBanus bubmmorera LIOK
POSHEPTHIL. BYILTYPA HEHO https://m.eds00.ru/a6f74d93
3JIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
bu6nuoreka [IOK
P
S0 ctietiie sazat https://m.edsoo.ru/ee6677ed
bu6nuoreka [IOK
°1 Pemenne sanaz https://m.edsoo.ru/7cab59f8
59 O06o001IeHe U CUCTEMAaTH3aIisl 3HAHUH 110 bu6mmoreka [IOK
TeMe "DIeKTpOMarHUTHbIE KoeOaHus" https://m.edso0.ru/401024a9
MexaHn4yeckne BOJIHBI. XapaKTePUCTUKHU bubnnoreka HOK
53
MEXaHUYECKHUX BOJH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bu6nuoreka [IOK
. X
> 3ByK. XapakTepHCTHIH 3ByKa https://m.eds00.ru/138b6f09
HNudpaszsyk u ynprpassyk. lllymoBoe bubnmnoreka [JOK
56 .
3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edso0.ru/7380038f
bu6nuoreka [IOK
7 P
° cHieHue st https://m.edsoo.ru/cfd918bf
58 DJNeKTpOMarHuTHbI€ BOJHBI. M3nyueHue bubnmnoreka [JOK
3IIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 31eKTPOMarHUTHBIX BOJIH. bu6mmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkaa 3;1eKTPOMAarHUTHBIX BOJTH.
60 [TprMeHeHre SIIEKTPOMArHUTHBIX BOJTH B bubmmorexa [TOK
P P https://m.edsoo.ru/49be1fe
TEXHHUKE U OBITY
61 [IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS. bubmmoreka LIOK

Pannosnokanus. D1eKTpOMarHuTHOE

https://m.edso0.ru/9f96f1f8
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3arpsi3HEHHE OKPYXKAIOIIEH cpeibl

62 KoHntposnbnas padora o teme "Konebanus bubnnoreka HOK
Y BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSMOIMHENHOTO bubnmoreka [JOK
pacrpoCcTpaHEHHs CBETA https://m.eds00.ru/f9566406
64 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHA bubnmoreka [JOK
IIPSMOJIMHEMHOTO paclpOCTPAHEHMs CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnmnoreka HOK
Cdepuaeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb MPETOMICHHUS.
66 [TonmHOE BHYTpEHHEE OTpakeHUE bubmmorexa [IOK
yqu p ’ https://m.edsoo.ru/bc2e55cd
[IpenenbHBINA yrodl MOTHOTO BHYTPEHHETO
OTpaXKeHUs
67 Pewrenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubnmnorexka HOK
OTPa)KEHHUs U NPEIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nyueil B npusme. Jlucnepcust cera. bubnmnorexka HOK
CnoxHbIi cocTaB 6emoro ceera. L{pet https://m.edsoo.ru/d8elc3be
69 JIun3bl. @OKYCHOE PacCTOSIHUE U bubnmnoreka [JOK
ONTHUYECKask CUJIA JTUH3bI https://m.eds00.ru/60441359
70 [TocTpoenue nzobpaskeHuii B IMH3aX U UX bu6mmoreka [JOK
cucremax. Y BEeJIMYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKeHHH, MTOTy4aeMbIX C TIOMOIIHIO bubmmorexa [TOK
p ’ i - https://m.eds00.ru/5a868f09
JIUH3
72 ['a3 xak ontuyeckasi cucrema bubmmorera LOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenenst mnpuMeHUMOCTH but6mmoreka [IOK
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reOMETPUUYECKON ONTUKHU

https://m.edsoo.ru/cd174a10

74 Ck METO/IbI €€ U3MEPEHUS bubmmorexa LHOK
OpOCTL CReTa | A P https://m.edsoo.ru/f32aab06
bu6nuoreka [IOK
& Hucriepens ceeta https://m.edsoo.ru/lel6ccée
bu6nuoreka [IOK
76 Murepgeperiuis ceera https://m.eds00.ru/5fc0c638
KorepenTHble HCTOYHUKH. Y CIIOBUSA bubnmnorexka HOK
77
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bubnnoreka IIOK
8 Pemterre 3azat https://m.edsoo.ru/3061de2b
79 [Mpumenenne narepdepentuu. Judpakius bubnmnoreka [HOK
CBETa https://m.edso0o.ru/668edbc8
80 [TonroroBka K KOHTPOJIBHOU paboTe 3a
MEepBOE MOTYTrOANE
81 KonrtponbHas pabota 3a nepBoe Noiayroaue
AKIMOHHAs peuI€TKa. Y CIIOBHE
82 I[I/I6(1)p KHHOHHAA P IIII)I( I/[I;KCHMH B:B bubnmnoreka [JOK
HABITIOACHHA TABH YMOB. https://m.edso00.ru/f998d964
Pemenue 3agaa
83 ITonepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
Ilonmapuszanus ceera https://m.edsoo.ru/e9890fe9
but6mmoreka [IOK
84 Pemerre 3a1a< https://m.eds00.ru/c56c8158
85 CBeToBbIC SABJICHUS B IPUPOJIE bubmmorexa LIOK
CTOBBIC ABIIC PHpoA https://m.eds00.ru/0b36363d
86 O06o01IeHre U cucTeMaTu3alus 3HaHU| 0 bubnmnoreka [JOK
teme "OnTtuka" https://m.edsoo0.ru/8a14748b
87 KoHnTtponbHast pabota mo teme «OnTuka bubnuotexa [JOK
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I'paHuIIBI IPUMEHNMOCTH KJIACCUYECKON

https://m.edso0.ru/82315dd4

88 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U bubmmorera LIOK
https://m.edsoo.ru/c9bd77ch
MPUHIIUIT OTHOCUTEJILHOCTH

89 [TocTynartel cienuanbHOU TEOPUU bubmmoreka [JOK
OTHOCUTEIIBHOCTH https://m.edso0.ru/c56f05ch
[TpocTpaHCTBEHHO-BpPEMEHHOM HHTEPBAJL.

[TpeobpazoBanus JlopeHia.

90 H;)HIMEHOCTI/I. OTHOSHTSIL}?;S:J;EBHe bubmmorera LIOK
OJJHOBPEMEHHOCTH. 3aMe IJIEHHE BPEMEHH U https.//m.edsoo.(/d83742b0
COKpAILEHUE JITUHBI

01 DHeprusi U UMITYJIbC PEISITUBUCTCKOM bubnmnoreka HOK
YJaCTHIILI https://m.edsoo.ru/853a64fc

92 CBs13b MaccChl ¢ SHEPTUEH U UMITYIBCOM bubmuoreka [JOK
PENATUBUCTCKON YaCTUIBl. DHEPTHUS TOKOS https://m.edsoo.ru/b6258ffa

93 PaBHOBECHOE TEIIIOBOE U3TYUEHHE bubmmorexa LOK

https://m.edso0o.ru/f54035a5
bubnmnorexka [JOK

o4 Jaxon eMetenit Buna https://m.edsogrullchfYSZ

bubnmnorexka [JOK

95 I'mnoresza M. Ilnanka o kBanTax. ®OTOHBI https://m.e dsogru Ja5ffa21s

bubnmoreka [JOK

% DHEPIHs 1 HMIYJIEC POTOHA https://m.edsogru/7fb307ec

97 ®otoadppext. Onpithl A. I'. CTonerosa. bubmuoreka [JOK
3akoHsb!l poTodddexra https://m.edso0.ru/8c68e5b9

08 VpaBuenue DitHmreiHa 17151 hoTodddekra. bubnuotexa [JOK
"Kpacnas rpanuna" goroaddexra https://m.edso0.ru/01ef4556

99 Hasnenue cBera. OnbiTel [1. H. JIeObenena but6mmoreka [IOK
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https://m.edso00.ru/64b4f966
bu6nuoreka [IOK

100 BOAHOBEIE CBOHCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bonnsl ge bpoiins. JInuna Boiaabl ae bpoitns
101 u aSMCHBI Op6JIaCTI/IIJI'IOKaJ'II/I33 I/II/IH ’ bubmorexa LOK
P p B H https://m.edsoo.ru/5df8bafl
JIBIDKYIICHCS 9aCTUIIBI
102 KopmyckysipHO-BOJIHOBOM Jyain3m bubmorexa LOK
pHyCcxyIip Y https://m.edsoo.ru/8ccab62a
bubmuorexa [JOK
103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHuid B MUKPOMHUPE.
104 COO?HS)I_HGHI/I}I He]:)n e eHéHH(I;)CTepr bubmorexa [OK
N pext https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnnoreka IIOK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
, bubmorexa [JOK
106 Petrertie pacuCTHbx safat https://m.edsoo.ru/ee9b3182
KonrtponbHas padora no remam: "OCHOBBI
107 CTO", "KopnycKyIsIpHO-BOJIHOBOM bubmorexa HOK
S PHYCKYAP https://m.edso00.ru/c3de891a
Tyaan3M
108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMa. bubnuotexa [JOK
[Inanerapnas mozens aroma Pezepdopra https://m.edsoo.ru/312b750a
but6mmoreka [IOK
109 IT b
OCTYITIATRI HOpd https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoBHEH SHEpruu bubnuotexa [JOK
aToMa BOJIOpoJa https://m.edsoo.ru/cf74blla
11 CHOHTaHHOE U BBIHYKJIEHHOE U3ITyUYE€HUE bubnmnoreka [JOK

CBCTa

https://m.edsoo.ru/f945d85¢c
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bu6nuoreka [IOK

112 Jasep https://m.edsoo.ru/2288a0c4
Hyxknonuas monens saapa [elizendOepra-
113 I/IIZZHGHKO. 3apsn u MaSCOBOC qI/ICJIcI)) sIpa. bubmmorexa [JOK
https://m.edsoo.ru/34ada5de
N3oronel. PagnoakTuBHOCTH
3aKoH pasMoaKkTUBHOTrO pacnana. CBoicTBa
114 MOHM3UPYIOLIET0 U3ilydeHus. Bausnue bubmmoreka [IOK
PaIOaKTUBHOCTH HA KUBBIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
JozumeTpust
OHeprus cBs3U HYKJIOHOB B siJpe. S nepHbie
cuiel. Jleext macch saapa. SnepHbie
115 peakiuu. Snepusie peaktopsl. [Ipobiemsl bubnuorexa [HOK
YIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJOTUYECKHUE aCTIEKThI Pa3BUTHS SACPHOU
JHEPreTUKU
MeTo1bl perucTpalnuy U UCCIeIOBAHUS
3JIeMEHTapHbIX yacTull. OyHaMeHTaIbHbIE
116 BSaI/IMO,I[e?;ICTBI/ISI. BapI/IOHIZ]II:I ME30HBI U brbmmorexa LTOK
. https://m.edsoo.ru/1ac08a5h
nentoHsl. [Ipencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moziesnb aJpOHOB
®usuka 3a npeaenamu CtanaapTHOU
117 Mozenu. TéMHas Marepus U TEMHas bu6mmoreka [JOK
sHeprus. EMMHCTBO Qpu3nuecKoil KapTUHBI https://m.edso00.ru/c026fd37
MUpa
118 DTamnbl pa3BUTHS aCTPOHOMHH. 3HAUEHUE bubnuotexa [JOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TprMeHUMOCTh 3aKOHOB (PU3UKH IS
bu6nuoreka [IOK
119 00BsICHEHUS PUPOJIBI KOCMUYECKHX

00BEeKTOB. METO Il aCTPOHOMHYECKHUX

https://m.edso0.ru/39c44028
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HUCCIIENOBAHUI

COBpeMeHHble OIITHUYCCKUEC TCIICCKOIIBI,

bu6nmoreka [IOK

120 aJINOTEIECKO earMocdepHa
pamoTet b1, BHEATMOC(epHas https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3nHoro Heb6a. Co3Be3aus, sipKue bubmuorexa [JOK
3BE3/bI, INIAHETHI, UX BUINMOE JIBHKCHIE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Comnane. CotHeuHas
122 akTUBHOCTh. McTounuk sHeprun CojHIa u brbmmorexa LTOK
- ' p H https://m.edso0.ru/22748eb4
3BE3 N
3BE3/1bI, ©X OCHOBHBIE XapPaKTEPUCTUKH.
123 Huarpamma "crieKTpaibHBIN KJIacc — bubmmorexa LOK
p \ p https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3/bI IIIAaBHOM MOCIIEI0BATEIIBHOCTH bubmmorexa LOK
A a https://m.edsoo.ru/b3chb766¢
Bnytpennee ctpoenue 38E31. COBpeMeHHbBIE
125 MPEJICTABICHUSI O IPOUCXOXK/ICHUU U bubmuoreka [JOK
sposrrori CoHIA U 3BE31. DTallbl )KU3HA https://m.edsoo.ru/d09da494
3BE3]
126 Muneunsiii [1yte — Hama ["anaktuka. Tumnsr bubmuoreka [JOK
rajakTuk. YEpHbIE ABIPHI B A/Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciupenne Beenennoil. 3akoH
127 Xab6ma. Teopust bonbimoro B3psiBa Bubmmorexa [IOK
- eop phIBa. https://m.eds0o.ru/3dbdfod2
PenukToBO€ H3nyUeHnE
128 [ToaroroBka K UTOrOBOM KOHTPOJIBHOM
pabote
129 Hrorosast koHTpOIBHAS paboTa
130 Pu3nUeCcKuil IPAKTUKYM 110 TEME bu6muoreka [JOK

"HUccmeaqoBaHue MAarHUTHOTO I10JIST

https://m.edsoo.ru/67361aef
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IMOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppomarnetukoB" wim "Uccnenopanue
JIEHCTBHSI TOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuiabsl Ammiepa" win "M3yyenue

bubnmnorexka HOK
131 3aBUCHMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA" 1 1

https://m.edsoo.ru/fcae91e9

nin "OnpeneneHrue MarHUTHOW MHIYKIUU
Ha OCHOBE M3MEPEHUs CUIIbI AMriepa"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccneqoBanue ABICHUS

132 AIEKTPOMArHUTHON UHIYKIUH" WK 1 https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHUTHOTO IOJIs"

Pu3nYecKuil IPAKTUKYM 110 TEME

"UccnenoBanue siBIE€HUS CAaMOMHIYKIUN" bubmmoteka [IOK
133 1
win "COopKa MOJENHN 3JEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
re”geparopa”
Pu3nYecKuil IPAKTUKYM 110 TEME
134 "N3mepenue neproa CBOOOHBIX 1 bubmuorexa [JOK
KOJIEOAaHUN HUTSHOTO U MPYKUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3NYeCKuil TPAKTUKYM I10 TEME
135 "IIpeoOpa3oBaHre YHEPTUH B MPY>KUHHOM 1 Bubmmorexa [IOK
peobp | P 1240 https://m.edsoo.ru/a28026bd
MasITHHKE
DuU3NYECKU MPAKTUKYM 10 TEME
" P o bubmuorexa [JOK
136 HccnenoBanue MepeMeHHOTO TOKa Yepe3 1

https://m.edso0.ru/89dc2d90

[MOCJIEI0BATENLHO COSINHEHHDBIE
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KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ win
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LMY [TIEPEMEHHOTO TOKa"

Pu3N4eCKUu IPAKTUKYM 110 TEME

bu6nmoreka [IOK

137 .
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI" https://m.edsoo.ru/b100661a
DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3Mepenne nokazaresns npeaoMiIeHUs bubnnoreka HOK
138 n n
crexna" win "llonyyenue usoOpaxxeHus B https://m.edso0.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"
dusnuecKuil NpakKTUKYM 10 TeMe
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
139 PacCTOSIHUS OT BeIecTBa (Ha MpuMepe bubmuorexa [JOK
Kuakux auH3)" unu "M3mepenue https://m.edsoo.ru/b879fb3f
(OKYCHOTO pacCTOSHUS paCCENBAIOIINX
auH3"
Du3nUeCKU IPAKTUKYM I10 TEME
140 "Habmonenue nudpakuuu, uHTEpdEpeHINH bubnnorexa LIOK
P . p&ep https://m.edsoo.ru/8b7ac737
¥ TIOJISIPU3AIH CBETa
Du3nUeCKU IPAKTUKYM I10 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUN
141 eJIATUBUCTCKUX YacTHIl (110 GoTorpadusm bubmmorexa LOK
P P https://m.eds00.ru/63756¢c47
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nozue)"
Pu3n4eCcKul IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi 1lnanka Ha
142 OCHOBe HcciiefioBaHus Gpotorpdexra” unm bubmmorexa LOK
" https://m.edsoo.ru/eb916f82
HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA
yepe3 CBETOAMOJ OT HampsKeHHs "
143 Du3NUEeCKUil TPAKTUKYM I10 TEME bu6nuoreka [IOK
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"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOTr0 BOAOPOJIa U U3MEPEHUE
nocTostHHOM Punbepra”

https://m.edsoo.ru/ec651eb8

144

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HccnenoBanue paainoakTUBHOTO (hoHA ¢
MCIIOJIb30BAaHUEM JIO3UMETpa' Uin
"N3yueHune moraomeHus 6eTa-4yacTuil
amomMuHuem"

bu6nuoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

146

147

148

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIThIOTEPHBIX TPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOYKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOro MOMyIIapus U sIpKHe
3BE31p1" uin "HaOmronenus B TeJIeCKOn
JIyHBI, IaHET, TYMaHHOCTEH U 3BE3HBIX
CKoIIeHui"

O0001IcHNE U CHCTEMAaTH3alKs 3HAHUI.
Ponb ¢usuku u actpoHOMUM B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEATENHHOCTH YeI0BEKa

O0001IcHNE U CHCTEMATH3aLHs 3HAHUI.
Ponb u MecTo pU3MKHM M aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA
O0001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponp pusndeckoit Teopun B JopMUPOBAHUU
npeCcTaBIeHU 0 (PU3NIECKOI KapTHHE

bubnnoreka IIOK
https://m.edsoo.ru/1072021e

bu6nuoreka [IOK
https://m.edsoo.ru/ad6ddeed

bu6nuoreka [IOK
https://m.edsoo0.ru/18f19f7c

but6mmoreka [IOK
https://m.edsoo.ru/e7d400f4
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MHpa, MECTO (PU3NYECKON KapTUHBI MHpPa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTABICHUN O IPUPOAE

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

bu6nmoreka [IOK

149
teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110 bu6nmoreka [IOK
teMe "Kunematuka" https://m.edsoo.ru/4e31b507
151 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bubnnoreka IIOK
teme "Iunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHNEe U CUCTEMAaTH3al|sl 3HAHUH 110 bubmuorexa [JOK
teme "Cratuka TBEpAOro tena' https://m.edsoo.ru/3cca482e
153 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6nunoreka [IOK
TeMe "3aKOHbI COXpPAHEHHUs B MEXaHUKE" https://m.edsoo.ru/32a4d1a0
0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
154 TeMe "OCHOBBI MOJIEKYIAPHO-KUHETUUECKOH bubnmorexa [IOK
| yAp https://m.edsoo.ru/ed440ca8
TEeopuun
0O00011eHne U CUCTEMAaTU3ALMS 3HAHUI 110
155 teMe "TepmoanHamuka. TerioBbie bubmorexa HOK
,I') ' https://m.eds00.ru/c63f7c10
MallHbI
0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
156 TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA bubnnorexa LIOK
P | ’ https://m.edsoo.ru/1d36b5b1
®dazoBbIE IEPEXOBI
157 O06o01IeHrne 1 cucTeMaTr3aIis 3HaH|H 110 bubmorexa [JOK
TeMe "DnekTpudeckoe nosue" https://m.edsoo.ru/3bf0def9
158 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 but6mmoreka [IOK
teMe "[1oCTOSHHBIN 2IEKTpUUECKUN TOK" https://m.edso0o.ru/71453ee6
159 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 bu6nuoreka [IOK

teme "Toku B pa3nuuHbIX cpegax”

https://m.edso0.ru/3d40077a
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O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

bu6nuoreka [IOK

160
TeMme "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O0001IEHIE U
161 CI/ICTEM&TI/ISZP U :«:HaHI/H;IlI 10 TeEME Bubmaorexa ITOK
: B ! https://m.eds00.ru/05362248
DNEeKTPOMAarHUTHAST WHTYKIIHSI
PesepBuEIil ypok. O0001IIEHHE U
162 CI/ICTIe)MaTI/BZp 156:1 3HaHI/H7IIII 10 TEME Bubmaorexa ITOK
1 https://m.edsoo.ru/d6310bfd
"Mexanndeckue KoieOauus"
PesepBHEblil ypok. O0001IIEHHE U
163 CI/ICTEM&TI/ISZP s 3HaHI/II7IIlI 10 TEME bubmorexa LOK
" B | https://m.edso00.ru/5e2bb83d
DJIIeKTpOMarHUTHBIC KOJIeOaHUs
PesepBHeIit ypok. O600IICHHE 1
164 CHUCTEeMaTH3allMsl 3HaHUH 10 TEME bu6mmoreka [IOK
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 Peseprubiit ypok. O60011eHUE U bubmuotexa [JOK
cucreMarusanus 3Haguii 1mo reme "Onruka" https://m.edsoo.ru/52ad1603
PesepBusblii ypok. O00011I€HIE *
P P 111 " bu6nuoreka [IOK
166 cucreMaru3anus 3Hanuii mo reme "OCHOBBI
https://m.edsoo.ru/5beclc65
cTO"
PesepBHrblii ypok. O0001IEHIE U
167 CI/ICTIe)MaTmZp 1554 3HaHI/II;IH o TeEME Bubmorexa ITOK
" B . " https://m.edsoo.ru/f7c59d38
KopnyckynsipHO-BOTHOBOU Ayann3m
PesepBHrblii ypok. O0001IEHIE U
168 CI/ICTIe)MaTmZp 1554 3HaHI/II;IH o teme "dusuka bubnnorexa LOK
y B https://m.eds00.ru/1f511654
aroMa
169 PesepBublit ypok. O60011eHNE U bu6muoreka [JOK

cucTteMarusanus 3Hagui mo teMe "dusuka

https://m.edso0.ru/905c5ce0
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aTOMHOTO $1pa ¥ 3JIEMEHTAPHBIX YacTul"

170

PesepBHbIil ypok. O0001ICHHE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"JnemMeHTH! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

bu6nmoreka [IOK
https://m.edsoo.ru/2bffb94c
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOI'PAMMBI10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

JIeMOHCTpHUPOBATH Ha MPUMEPAX POJIb U MECTO (PM3UKU B (POPMHUPOBAHUN COBPEMEHHON
Hay4YHOW KapTHHBl MHpA, B DPA3BUTHUM COBPEMEHHOW TEXHUKM M TEXHOJIOTWH, B
IIPAKTUYECKOU JIEATEIbHOCTH JIIOIEH

10.2

10.3

10.4

10.5

10.6

VY4uTBIBaTh TPaHULBl IPUMEHEHUS M3YYEHHBIX (M3UYECKUX MOJeNel: MaTepuanbHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCuéra, a0COJIIOTHO TBEPAOE TEJO, MICAIbHBIA Tas3;
MOJIEJIA CTPOCHHUSI Ia30B, KUIAKOCTEN U TBEPABIX TEJI, TOUCYHBIM JIECKTPUUECKUN 3apsi
— MIPH peleHnH (PU3NYeCKHX 3a1a4

PacniosnaBath (husnyeckue siBieHHs (MIPOLECCHI) U OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJCKYJSPHO-KMHETHYECKOW  TEOpUU  CTPOCHUS  BElIeCTBA U
OJICKTPOAUMHAMHKU: PABHOMCPHOC UM PABHOYCKOPCHHOC Hpi[MOJIHHGfIHOG JABMOKCHUC,
CBOOOHOE TAJICHHUE TEJl, ABM)KCHUE 10 OKPY)KHOCTH, UHEPIIUS, B3aUMOJICHCTBHUE TEIT;
maddy3us, OpOYHOBCKOE IBIKEHUE, CTPOSHHUE JKUIKOCTEH U TBEPIBIX Tell, U3BMECHEHHE
o0BéMa Ten mpu HarpeBaHWH (OXJIAKIACHWH), TEIIOBOE pAaBHOBECHE, HCIIAPCHHUE,
KOHJICHCAIIMS, IUIABJICHUE, KPHCTAUIM3AlMs, KUIICHUE, BIAKHOCTh  BO3IyXa,
TOBBIIICHUE JIABJICHUS Ta3a NMPU €r0 HAarpEBAaHHHM B 3aKPHITOM COCYZE, CBSI3b MEXIY
napaMeTpamMH COCTOSIHHSI ra3a B HM30IPOIEccax; AJICKTPU3aIMsl TEN, B3auMOJICHCTBHE
3apsioB

OnuceIBaTh MECXaHHUYCECKOC JABHIXXCHUC, HCIIOJIb3YA (1)1/131/1‘-IGCKI/I€ BCIIMYUHBI:
KOOpJUHAaTa, MyTh, IEpEeMEIICHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa, UMITYIIbC
Tena, KWHETHYeCKas OJHeprus, NOTEHIMalIbHAas DJHEpPrusi, MexaHudyeckas pabora,
MeXaHH4YeCKas MOIIHOCTbh; MPU ONMHUCAHWUU MPABUIBLHO TPAKTOBATh (PUINUYECKUI CMBICI
UCIONIb3YEMBIX BEJIMYMH, WX OOO3HAUYEHUsS W €OUHHIIBI, HAXOAUTh (POPMYIIBI,
CBA3LIBAOIINEC JaHHYIO (1)I/ISI/I‘~ICCKYIO BCJIIMYHHY C APYTYMMH BECINYNHAMU

OnuceiBaTh HM3y4YEHHBIE TEIUIOBBIE CBOWCTBA TE€JI M TEIUIOBBIE SBIICHUS, HCIOJB3YS
¢u3nyeckre BeIMUMHBL: JaBJIEHUE Ta3a, TEeMIepaTypa, CpeHssl KUHeTHUeCKasi YSHePTus
XaO0TUYECKOI0 JBUKEHUS MOJIEKYJ, CpPEIHEKBAaApaTU4Has CKOPOCTb MOJIEKYII,
KOJINYECTBO TEIUIOThI, BHYTPEHHssI dHeprus, pabora raza, Ko3(pQHUIHUEHT MOJIE3HOrO
JEMCTBUS TEIJIOBOTO JBHUraTelis; MPU OMHCAHUU IPABWIBHO TPAKTOBaTh (PU3MUECKUI
CMBICJ HMCHOJb3YEMBbIX BEIMYMH, UX OOO3HAUYEHUS U €JUHUIIbI, HAXOAUTHh (POPMYJIBL,
CBSI3BIBAIOIIME TAaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIHMUMHAM

OnuceiBaTh N3YUCHHBIC DJICKTPHUICCKUC CBOICTBa BCIICCTBA U 3JICKTPHUYCCKUC ABJICHUA
(HpOI_ICCCBI), HCIIOJIb3YA (I)I/ISI/I‘-IGCKI/IC BCIIMYHUHBI: BJICKTpI/I‘-ICCKI/Iﬁ 3apsa, SJICKTPUICCKOC
II0JIE, HaHpﬂ)KéHHOCTB moJIA, MOTCHOHWAJ, Pa3sHOCTb NOTCHUOWAJIOB, HpPHU OIIHCAaHUU
IMpaBHUJIbHO TPAKTOBATbH (1)PI3H‘I€CKI/II>1 CMBICJI UCITIOJIB3YEMBIX BCIWYMH, UX 0003HaYCHHS
U COWHUIBI; YKa3bIBaThb q)OpMy.]'IBI, CBA3BIBAIOIIUEC JaHHYIO CbI/ISI/I‘IeCKYIO BCJIIMYHHY C
APYTrUMH BCIIMYNHAMHA

10.7

aHAJM3UPOBATh (PU3UUECKUE MPOLECCHl U SBICHHS, UCMONb3Ys (PU3NUYECKUE 3aKOHBI U
MPUHLIMIBL: 3aKOH BcemMupHoro tsarotenus, |, Il u Il 3akonst HbioToHa, 3akoH




10.8

COXpAaHEHUS MEXAHUYECKOM JHEpPruM, 3aKOH COXpaHEHUsT MMIYJIbCa, MPUHIINIL
CYNMEpIO3UIIMN CHJI, TPUHLUI PABHONPABUS HMHEPLUHUAIBHBIX CHUCTEM OTCUETa;
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BELIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeqHell KWHETMYECKOW HHEPruM TEIJIOBOIO JBUKEHHS MOJEKYI ¢ abCONMIOTHOU
TEMIIEpaTypoii, MEepPBbIil 3aKOH TEPMOJUHAMUKHU; 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO
3apsifa, 3akoH KyroHa; mpu 3ToM pas3inyaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHHUE U yCIOBHs (TpaHUIlbl, 00J1aCTH) TIPUMEHUMOCTH

OOBSACHATH OCHOBHBIC NPUHIMIBI ACUCTBUS MAIIWH, NPUOOPOB M TEXHHMUYECKUX

YCTPOfICTB; pas3jimiaTtb YCIOBHUA HUX 0€30IacHOr0 HCIIOJb30BaHUS B HOBCC,I[HGBHOI;'I
KHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI IO UCCIENOBAaHUIO (DU3MUYECKUX SBICHUH M MPOIIECCOB C
WCTOJB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHUH; NpU 3TOM (HOpMyIHpOBATH
npobiieMy (3amady) W TUNOTE3y y4eOHOro 3KCIEepHUMEHTa, COOMpATh YCTAaHOBKY W3
MPEJUI0KEHHOTO 000PYI0BaHUs, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH BEIBOIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh MPsSMBbIE M KOCBEHHBIE M3MEPEHUS (PU3MUYECKUX BEIWYHH; TPU STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHUsT M HCIOJh30BATh HW3BECTHHIC METOIBI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

HCCJ’IGI{OB&TB 3aBUCUMOCTH MCKIAY (bHSH‘leCKI/IMPI BCIMYHMHaAMHM C HCIIOJIBb30BaAHHUCM
IIPAMBIX I/IBMepeHHﬁ; IIpU 5TOM KOHCTPYUPOBATH YCTAHOBKY, (bHKCHpOBaTL PE3yIbTAaThI
HOJIyquHOf/'I 3aBUCHUMOCTH (1)I/I3I/I‘I€CKI/IX BCJIIMYHUH B BUJC Ta6JII/IIl n I‘pa(bI/IKOB, JACJ1aTh
BBIBOJIBI 11O pE3yJibTaTaM UCCIICAOBAHUA

CoOnronate npaBuiia 0e30MaCHOrO TpyJa NpHU MPOBEICHUM HCCIIEAOBAHUM B pamKax
y4eOHOro 3KCIEPUMEHTa, Y4eOHO-MCCIIEeI0BATENbCKON U MPOEKTHOM NEATEIbHOCTH C
MCTIOJIh30BAHNEM H3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOpHOTO 000PYIOBAHUS

Pemarp pacu€THble 3amayMl C SBHO 3aJaHHON (DU3HUECKON MOJAENBIO, HCIOJb3Ys
¢u3nuecKkue 3aKOHbl U TPHHIIMIIBI; HA OCHOBE aHAIM3a YCIOBUS 3aJadyd BBHIOMPATh
(bU3MYECKYI0 MOJIENb, BBIACHATh (PU3UUYECKHE BEIUYUHBI U (HOPMYINBI, HEOOXOIUMbBIE
Uil €€ peLIeHUs, IPOBOAUTH PACUYETBl U OLIEHUBATH PEAJIBHOCTH ITOJYYEHHOTO
3Ha4YeHHS PU3MUECKOU BEIIMUYNHBI

Pemare xauecTBEHHBIE 3a/1aUn: BBICTPAUBATH JIOTUYECKH HEMIPOTUBOPEUMBYIO LIETIOUKY
paccyXJeHHil ¢ OMOpold Ha HW3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PHU3UYecKHe
SIBJICHUS

10.15

Hcnonp3oBaTh MNpu pelieHuu YyueOHBIX 3a/7ad COBPEMEHHblE HMH()OpPMAaIOHHBIE
TEXHOJIOTUU JUIs TIOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAlMU M MPEICTaBICHUS
y4yeOHOM M  Hay4YHO-TIONMYJSpHOW HWH(pOpMAlMM, NOJYYEHHOM U3  pa3InYHbIX
MCTOYHUKOB; KPUTUYECKU aHAJTU3UPOBAThH MOJTydaeMyro HH(opMaIuo

10.16

[IpuBOUTE IPUMEPHI BKJIa/Ia POCCHMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKd, OOBSCHEHHE TIPOILIECCOB OKPYXAIOMIET0 MHpa, B PAa3BUTHE TEXHUKUA U
TEXHOJIOTUN

10.17

10.18

Hcnonw3oBath TeOpeTHUYECKHWE 3HAHWUSA MO (PU3WKE B TOBCEIHEBHOM >KU3HU JIS
oOecnieueHrs 0e30MacHOCTH Npu  oOpallleHuu C npudopaMu U TEXHUYECKUMHU
YCTPOWCTBAMHM, Ui COXPAaHEHHs 3J0POBbS U COOJIOJCHHS HOPM DKOJOTHYECKOTO
MOBE/ICHUS B OKPYKAIOIIEN cpefie

Paborars B rpynme ¢ BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh
paboTy TpYIIBL, pPAaNMOHATIBHO pPACHpPENeNsaTh OOS3aHHOCTH W IUTAHUPOBAThH




NEeATEIbHOCTh B HECTAHAAPTHBIX CUTYyaLUAX, alCKBaTHO OLIEHMUBATH BKJIAJ KaXI0ro U3
YYaCTHHUKOB TPYIIIBI B PEIIEHUE pacCCMaTPUBAEMOM MPOOIEMBI

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBATh HA MIPUMEpaX PoJib U MecTO (DU3UKHU B (POPMUPOBAHUU COBPEMEHHOU
HAy4YHOM KapTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHMKHM M TEXHOJOTHH, B
MPAKTUYECKON JEATENIbHOCTU JIIOJIEH, LIETOCTHOCTh M €IMHCTBO (PU3NYECKON KapTHUHBI
Mupa

11.2

VY4YuTBIBaTh TPAHUIBI TPUMEHEHHS HW3YYCHHBIX (U3NYECKUX MOJEJCH: TOYSUHBIN
NEKTPUYECKUH 3apsif, AAEpHas MOJAEIb aTOMa, HyKJIOHHAs MOJIEIb aTOMHOTO siApa IIPH
pereHny GU3nYecKux 3a1a4y

11.3

11.4

Pacnio3naBath (uzndeckue sBIEHHs (MIPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA M KBAaHTOBOH (DM3MKH: DJIEKTPUYECKas MPOBOJMMOCTH, TEIJIOBOE,
CBETOBOE, XHUMHUYECKOE, MAarHMTHOE JEWUCTBHUS TOKa, B3aUMOJCHCTBHE MAarHUTOB,
ANEKTPOMArHUTHAsT WHIYKIIHS, I€WCTBUE MAarHUTHOTO IOJsI HAa MPOBOJHUK C TOKOM H
JOBUOKYIIUICS 3apsii, AJIGKTPOMArHUTHBIE KOJeOaHUsT W BOJIHBI, MPSMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTpa)KEHHUE, MpelloMIIeHue, UHTepdepeHius, Tudpakiuus u
MoJIsIpU3aIiisl CBETa, JMCIepcus cBera, ¢oTodnekrpuueckuii ddpdext (pororddexr),
CBETOBOE JIaBJICHWE, BO3HWKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOAOPOAA,
€CTEeCTBEHHAsI M HCKYCCTBEHHAs paJIHOaKTHBHOCTb

OnuceiBaTh U3yYEHHBIE CBOMCTBA BEIECTBA (ITMEKTPHUUECKHUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO TMPOBOJUMOCTh PA3TUUYHBIX Cpel) U DIEKTPOMArHUTHbBIC SIBICHUS
(mporiecchbl), UCHONB3Ys (U3MUECKHUE BEIMYMHBI: DJIEKTPUUECKUU 3apsi, cuja TOKa,
AIEKTPUUYECKOE HAMPSHKEHUE, DJIEKTPUUECKOE COMPOTUBIIEHUE, Pa3HOCTh IMOTEHIINAJIOB,
OJIC, pabora TOka, WMHAYKIHS MarHUTHOTO Toyig, cuia Ammepa, cuia Jlopenia,
I/IHZIYKTI/IBHOCTI) KaTyHIKI/I, 3H€pFI/I$I BJ'IGKTpI/I‘-ICCKOFO U MAarHUuTHOI'O HOJ'ICI\/'I, nepnozl 158
yacToTa KoJieOaHWW B KoJieOaTeIbHOM KOHTYpe, 3aps] W CUjla TOKa B IpoIlecce
TapMOHHYECKUX JIEKTPOMArHUTHBIX KojeOaHuH, POKyCHOE paccTOSHUE M ONTHYECKas
CWJIa JIMH3BI, TP OMNHCAHMM TPABUIBHO TPAKTOBaTh (PU3UYECKH  CMBICIT
UCIONIb3YEMBIX BENUYHMH, HMX OOO3HAUYeHUs ¢ EAWHUIIBI; YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEITMUYNHAMU

115

11.6

OnuceiBaTh M3yuyeHHBbIE KBAHTOBBIE SIBICHMSI U IPOIECCHI, MCHOIb3Ys (pusmdeckue
BEJIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBeETa,
SHEprus U UMIyibc (POTOHA, MepUO] MOTypacnaaa, YHEPTus CBA3U aTOMHBIX siep; Ipu
ONMCaHUM TPABWIIBHO TPAKTOBAaTh (PU3UUECKUN CMBICT HCMOJIb3YyEMBIX BEIMYUH, MX
0003HAYCHMS U €AMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BETUYNHAMHU, BEIYUCIATH 3HAUYCHUE (PU3NUECKOI BETMUNHBI

AHaJ'II/IBI/IpOBaTL (1)I/I3I/I‘{CCKI/IG MMpOLECChI U ABJICHHUS, UCIIOJIB3Y (I)I/I3I/I‘ICCKI/IC 3aKOHBI U
MPUHIOMIIBI: 3aKOH OMa, 3aKOHBI TTOCJICAOBATCIBHOIO U IAPpAJUICIIbHOTO COCAWHCHUA
IIPOBOAHUKOB, 3aKOH I[)KOYJ'I}I — HeHua, 3aKOH 3HeKTpOMal"HI/ITHOI7I HWHAYKIIUHU, 3aKOH




NPSIMOJIMHEHHOTO  paclpoOCTpaHEHHUs] CBETa, 3aKOHBl OTPAKEHHsI CBETa, 3aKOHBI
NpEeJOMIICHUSI CBETa, ypaBHeHHe ODHHINTEHHA Juia GoToddderra, 3aKOH COXpaHEHHUS
SHEpPIuu, 3aKOH COXPAHEHUS MMIYNbCa, 3aKOH COXPAHEHMs JJIEKTPHUECKOro 3apsia,
3aKOH COXPAHEHHS MAacCOBOIO YHWCIIA, IOCTyJaThl bopa, 3aKoH pajnoOaKTHBHOTO
pacmaza; TOpU  3TOM  pasziaMyaTh  CIOBECHYIO  (OPMYIMPOBKY 3aKOHa, €ro
MaTeMaTU4ecKoe BBIPAKECHUE U YCIIOBHS (TPAaHHIIBI, 00JIaCTH) MPUMEHUMOCTH

11.7

OHpel[eJISITB HaITpaBJICHUC BCKTOpA MHAYKIIMU MArHUTHOI'O I10JIA IPOBOJAHHWKA C TOKOM,
cwiibl Ammnepa u cuisl Jlopenna

11.8

11.9

11.10

CtpouTh W ONHUCHIBAaTH H300pAKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajoM, TOHKOM
JIMH30U

BBINONHATE 3KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3MUECKUX SIBJICHUN M MPOIIECCOB C
WCIIOJIB30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHHH; TpU 3TOM (HOpMYIHpPOBATH
npobneMy (3amavy) W THUIIOTE3Y y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJUIOKEHHOTO 000PYI0BaHUSs, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH BBIBOIBI

OcylecTBIATh MpsiMble U KOCBEHHBIE HM3MepeHUs: (U3NYECKUX BEIUYUH; IPU ATOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCMOJIb30BaTh HM3BECTHBIE METOIBI
OIIEHKH MOTPEIIHOCTEN U3MEPEHU N

11.11

HccnenoBaTh 3aBHCHMOCTH  (DM3UYECKUX BEIMYMH C MCIOJNB30BAaHUEM MPSIMBIX
U3MEpEHUll; MpU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATh pE3YJIbTAThI
MOJTyYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TaOIUI U rpaduKoB, AenaThb
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIIENOBaHUSA

11.12

CobnronaTe mpaBuia 06€30MacHOr0O TpyAa NP MPOBEICHUU HMCCIEIOBAHUN B paMKax
Y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIeN0BATEIbCKOW W MPOCKTHON JEATEIFHOCTH C
HCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U JIA0OPATOPHOTO 000PYIOBAHUS

11.13

Pemate pacu€rHble 3a7auM C SIBHO 3aJaHHOM (M3MYECKOH MOJENbI0, HCHOJb3Ys
¢u3nueckrue 3aKOHbl M MPHUHIMIIBI; HA OCHOBE aHalIM3a YCJOBMS 33aJayd BbIOMpATh
(bu3NYeCKyl0 MOJeNb, BBIACIATh (PU3NUYECKHE BEIWYUHBI U (HOPMYINBI, HEOOXOIUMbIE
Ui e€ pellieHus, MPOBOJUTh pacu€Thl U OLEHHBATh PEATbHOCTh IOJYyYEHHOTO
3HaueHUs! PU3NYECKON BETUUMHBI

11.14

11.15

11.16

Pemiate kauecTBeHHbIE 3aJ]a4M: BBICTPAUBATH JJOTUYECKH HEMIPOTUBOPEUMBYIO LIETIOUKY
pacCyXJIeHHii C OMOpOoM Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H (U3HUYECKUE
SABJICHU S

Vcnonb30BaTh MNpU pelIeHUMM YYeOHBIX 3ajlad COBpPEMEHHblE HH()OpPMaIMOHHBIE
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPIPETALMA M HPEICTaBICHUS
y4eOHOM M  Hay4YHO-TIONMYJSpHOW WH(pOpMAIMM, NOJIYYEHHOM U3 pa3InYHbIX
HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBAThH MOJTy4yaeMyto HH(pOpMaILHio

OOBICHATH IMPUHIUIIBI JeHCTBUSA MallIuH, HpI/I60p0B N TCXHHYCCKHX yCTpOfICTB;
pa3jindaTth yCJIOBUS UX 0€30I1aCHOr0 UCITOIb30BaHUs B IMOBCEIHEBHOM KH3HU

11.17

[TpuBOUTE IPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TPOIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUN

11.18

Hcnonw3oBath TeOpeTHUYECKHWE 3HAHUSA MO (PU3WKE B TOBCEIHEBHOW J>KU3HU JUIS
oOecnieyeHnss 0e30MacHOCTH TNpu oOpallleHuu C npudopaMu M TEXHUYECKUMU
YCTPOWCTBAMHM, Ui COXPAaHEHHs 3J0POBbS U COOJIOJCHHS HOPM DKOJOTHYECKOTO
MOBE/ICHUS B OKPYKAIOIIEH cpefie




Pabortars B rpynme ¢ BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBAThH
11.19 paboTy TpyIIbl, palMOHATIBHO paclpenesiarTh OOS3aHHOCTH U IUIAHUPOBATh
' JEeATEIbHOCTh B HECTAHAAPTHBIX CUTYyaLUAX, alCKBaTHO OLIEHUBATH BKJIAJ KaXI0ro U3

Y4aCTHUKOB TPYIIIHI B peLICHHE paccMaTpuBaeMoil mpoOaemMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMeHT B (pu3uke

MonenupoBanue ¢usnueckux  SABICHUH |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBHSI.
Pome u wMectro ¢usuku B popMupoBaHUH
COBPEMCHHOW  HAy4YHOH  KapTHHBI  MHUpa, B
MPAKTUYECKOMN JEATEIILHOCTH JIFOJICH

MEXAHHUKA

KHMHEMATHUKA

Mexannueckoe  ABmkeHHe.  OTHOCHUTEIHHOCTH
211 MexaHudeckoro paBmkeHus. CucreMa OTCUYETA.

Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOMN
o TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe magenre. Y CKopeHue cB0OOOTHOTO

HaacHUs

KpHBOJIHHGfIHOC JABHIKCHUC. PaBHOMCpHoe

915 JBUKCHHE MAaTEPHUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

qacToTta. LIeHTpocTpeMuTenbHOe YCKOpEHUE

216 TexHuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

517 [IpakTnueckue paboTel. M3mepeHne MIrHOBEHHOI
o ckopoctH. HMccnenoBaHue COOTHOIIEHHS MEXKIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HOCJIeIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHMIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

291 IIpunnun orHocurensHocTH ['anmunes. Ilepsbiid
o 3akoH HproToHa. MHepuuaibHble CHCTEMBI OTCUETa

2.2.2 Macca Tena. Cuna. [IpuHIUIT CyTIEPIIO3UITUN CHIT

Bropoii 3axkoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akOH HproTOHa [U1 MaTepHaIbHBIX TOUEK

294 3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
o IMepBast KOCMUYECKasi CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS IPU IBMKCHUH TeJa

2.2.6

B X KNJAKOCTH HJIM I'a3€

HOCTYHaTCJILHOG n BpamaTCJIbHOC JABHKXCHUC

2.2.7 )
abCOI0THO TBEPAOIO TEa

MoOMEHT CuJIbl OTHOCHTENIBHO OCH BpallCHHMS.
2.2.8 ITneyo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
NCO

229 TexHUUYECKHE YCTPOMCTBA: MOMIIMITHAKH, IBUKEHHE
o HCKYCCTBEHHBIX CITYTHHKOB

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 1Mo HAKIIOHHOHM TUIOCKOCTH TIOJ JI€HCTBHEM
HECKOJbKUX cmil. MccnemoBanne 3aBUCUMOCTH CHIT

2.2.10 yIPYroCTH, BO3HUKAIOIMX B JehopMUpyeMOid
NpYy)XHHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BPAILICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynec MaTepUAIbHOMN TOYKH, CUCTEMBI
231 MaTepHAIbHBIX TOYEK. VIMITyJIbC CUIIBI 1 UBMEHEHHE
MMIyJbca Tejla

939 3akoH coxpaHeHus umiyiabca B ICO. PeaktuBHoe
o JIBHKCHHE

2.3.3 Pa6Gora cunel




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckast d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas HEprus Teja BOJMU3U MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  ycTpOMCTBA:  IBMIKCHHME  PakKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEH
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHBIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpPOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BENIeCTBa
Mopenu cTpoeHus Tra3oB, XKUIAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BEILECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHUS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponcTBa: TepMOMETpP, OapoMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPTUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorel u  pabota. BHyTpeHHss
HHEPrusl OJJHOATOMHOTO UJIEAIbHOTO Ta3a

3.2.3

33791031 TEIUIONEPEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4YyeHHue. TertoéMKOCTh  Tena.
ViaeapHass  TEIUIOEMKOCTb  BelmecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoguHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHUuecKue yCTpoiCTBa: IBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue ynenbHON
TEIJIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHNU A BEILECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlioTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

3.3.4

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpuCTauioB. JKuakue
KpucTaysibl. CoBpeMEHHbIE MaTepHaIb

IInaBnenue u KpucTtauii3anus. VYaenpHas TEIJIOTa




riaBsieHus. CyOmumanst

3.3.5 VYpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepeHue BIAKHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akoH Kynona
DneKTpuuecKkoe ToJIe. HanpsoxkéHHocThb
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CuIT AEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM moJe. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONpPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTnueckue paboTHL. N3smepenne
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
[IOCTOSHHBIN SJIEKTPUYECKNN TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBus CYIIECTBOBAHUS MTOCTOSTHHOTO
421 aNeKTpuYecKoro Toka. Mcrounnku toka. Cuia Toxa.
ITocTosiHHBIN TOK
4.2 422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
vy [TocnmenoBarenpHOE, TapauIeIbHOE, CMEIIAHHOE

COCANHCHUC ITPOBOAHUKOB




4.2.5

Paborta snekTpuyeckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cwia (manmee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anieKTprueckoi 1ernu. KopoTkoe 3aMbIkaHue

DJEeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAILIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBonuuku. CoOCTBeHHas U MpUMEcCHas
IIPOBOAMMOCTh IMOJIYIPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI
DNeKTpUYECKUit TOK B JNEKTPOIUTAX.
DNeKTpoNIUTUYECKas JUCCOLUALIMS. DIEKTPOIIU3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOSTENIbHOrO pa3psana. Monuus. [1nazma

4.2.13

TexHu4yeckne yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, JIEKTPOHArpEeBaTEIIbHBIC
npudopBl, 3JIEKTPOOCBETUTEIILHBIE npuOopBkl,
TEPMOMETDP COINPOTUBJICHUSA, BAKYYMHBIH JHOJ,
TEPMUCTOPBI u (boTope3nucTopsl,
[IOJIYIIPOBOIHUKOBBIN U0/, TaJIbBAHUKA

4.2.14

11 KIIACC

Kon
pasjiena

4

4.3

Koanposepsiemoro
JJIeMeHTa

[IpakTnueckue paboThl. l3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTostHHEIE MAarHHUTBHI. BsaumopeiictBue
MHOCTOSIHHBIX MarHUTOB




MarnutHoe 1osie. BeKTOp MarHUTHONM WUHAYKIIUH.
[Ipunmun cynepno3unuu. JIMHUKM MarHUTHOM

4.32 MHAYyKIMY. KapTuHa TMHUN MarHUTHOM MHAYKIUU
TOJIsl TOCTOSTHHBIX MarHUTOB
MarnuTtHO€e 10J€ NPOBOJHMKA C TOKOM. Kaptuhna
JUHUWA TOJsL IJIMHHOTO TMPSMOro IPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C
TOKOM. OnbiT  Opcrena. BsaumogerictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, e€ MOJlyJib M HalpaBJICHHUE
Cuna JlopeHma, e€ MOAyJb M HalpaBJCHUE.
4.3.5 JIBI>KeHHUE 3apsHKEHHON YacTHIBI B OJIHOPOHOM
MarHuTHOM noJie. Paborta cunsl Jlopenia
4.3.6 SIBneHME 3IEKTPOMArHUTHON UHTYKITUN
437 [ToTok BEeKTOpa MArHUTHON MHIYKLIHUHU
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e unaykuun Gapanes
Buxpesoe snexkrpuueckoe nosue. 9J]C uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJAHOM MAarHUTHOM I10JI€
4.3.10 [TpaBuno Jlenma
4311 NunyktuBHOCTh. SIBiieHne camouHAykiuu. 2J(C
s CaMOMH/LYKIIUH
4.3.12 OHeprust MarHUTHOTO MOJISl KaTyIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHUYeCcKne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThl, 3JIEKTPOABUTaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeUb
[IpakTueckue paboTbl. M3ydeHne MarHUTHOTO
MOJIsl KaTylIKA ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnegoBanue SABJICHUA BHCKTpOMaFHHTHOﬁ

UHYKIUH
5 KOJIEBAHU A U BOJIHBI
MEXAHNWYECKUE N 3JIEKTPOMAT' HUTHBIE KOJIEBAHUA
KonebarensHas cucrema. CBOOOIHEIE KOJIEOaHMS.
511 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
5.1 amIuTyzaa u ¢gasza koneGaHun
512 [IpyxvHHBII MasTHUK. MaTeMaTU4eCKUN MassTHUK
513 YpaBHeHue rapMOHHYECKHUX KoJIeOaHuH.

Kunemarnueckoeu JUHAMHNYCCKOC OIIMCAaHUC




5.2

KOJIE0ATEIBHOTO ABUKECHUS

[IpeBpaiieHre SHEpPruM MpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABI  KoJeOaHHA

>-14 HCXOJHOM BEJIMYMHBI ¢ aMIUIATYJIaMHU KOJIeOaHHi
€€ CKOpPOCTU U YCKOPEHMS
KonebarenpHbli KOHTYD. CBoOogHbIe
ANIEKTPOMArHUTHBIE KOJIEOaHUS B  HICATBHOM
5.15 KoJIe0aTenbHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHUS DSHEPrMH B  HJICATBHOM
o K0J1€0aTeIbHOM KOHTYpE
BeinyxieHHbIe MEXaHHYECKUE KOJICOQHHMS.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BbIHyXIeHHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHuUsI.
518 Ilepemennsblil Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN
o TOK.
519 MoImHOCTh MEPEMEHHOTO TOKa. AMIUIUTYAHOE H
o JIeHCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U HAMIPSKECHUS
Tpanchopmarop. IIpomsBoacrtBo, mnepenada U
noTtpediaeHne ANEKTPUUECKOMN SHEPTHH.
5110 DKONOTMYECKHE  PHCKM  IpU  NPOU3BOJCTBE
o 3JIEKTPHYECKOM SHEPTHH. KynbsTypa
WCTIOJIB30BaHUS AJIEKTPOIHEPTUH B TIOBCEIHEBHOM
KU3HU
5111 Texnuueckue YCTpOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
[TpakTuyeckue paboTHI. HccnenoBanue
3aBHCUMOCTH NE€pPHO/Ia MaJIbIX KoJeOaHuil rpy3a Ha
5112 HUTH OT JUIMHBlL HUTH W MacCchl Ipys3a.

HccnegoBanue NEpEMCHHOTO TOKa B INCNU U3
IMOCJIEIOBATEIbHO COECIUHEHHBIX KOHACHCATOpAa,
KaTyHlIK1 U pEe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJTHBI, yCIIOBUS

591 pacrpoCTpaHeHHS. [Mepuos. CkopocTb
pacrpocTpaHeHHs | JITHHA BOJHEL. [lonepedynsie u
MIPO/IOJIEHBIC BOJTHBI

599 #H#Par###  Uuatepdepenumss u - audpaxius
MEXaHUYECKUX BOJIH

593 3Byk. CkopocTh 3ByKa. I'poMKkoCTh 3ByKa. BricoTa

tToHa. TemOp 3ByKa




5.3

5.2.4

DJIEKTPOMArHUTHbIE BOJHBI. Y CIIOBUS U3JIYYECHHS
AIIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 3J€KTpOMarHuTHON BOJIHE B
BaKyyMme

5.25

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE,
IIPEIOMIICHUE, HoJIsIpU3aLus, T paxius,
untepdepeniusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[llxana smeKTpoMarHUTHBIX BOJH. lIpuMmeneHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpyHuMIBI ~ paguoCBsi3W U TEJIEBUICHUS.
Panuonokanus. DJIeKTpOMAarHUTHOE 3arps3HEHHE
OKPYXAaIOILEH Cpeabl

Texnuueckue yCTpOMCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAMArHOCTUKA B
TEXHUKE U MEIULUHE, pajgap, paguonpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neub

OIITUKA

531

5.3.2

[IpsmMonuHENHOE  pPACIPOCTPAHEHME CBETa B
oaHopoaHOM cpene. JIyu cBerta

Otpaxenue cBera. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoeHue n300pakeHHi B INIOCKOM 3epKalie

5.3.3

HpeJIOMJIeHI/Ie cBeTa. 3aKOHBI IMPpECJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPECIOMJICHUA

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxeHue. lIpenenpHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB 0elIoro cBera.

[IBer

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nrH3a. QOKYCHOE PacCTOSHUE W ONTHUYECKas CHIIA
TOHKOM JnuH3bl. IlocTpoeHne wu300paxkeHuil B
coOuparomux 1 pacceuBaromux jauHzax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH301

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
VcnoBus HaAOJIFOIEHUS MaKCUMyMOB u
MUHUMYMOB B WHTEP(QEPEHIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

539

Hudpakuus cBera. JudpakuuonHas peméTka.
YcnoBue HaOMIOAEHUS TIaBHBIX MAKCUMYMOB IIpU
MMaJIEHUM  MOHOXPOMAaTHYECKOTO  CBeTa  Ha




TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBera
TexHuueckue YCTPOMCTBA: OYKH, ny1a,
5311 ¢dboToanmapar, MPOEKIIMOHHBII armapar,
e MHKPOCKOII, TEJECKOI, BOJOKOHHAs  OITHKA,
nudpakimoHHas pemeéTKa, MoIsIpPOn/T
[IpakTnueckue pabotbl. M3mepeHue noxazaress
5312 MPEJIOMIICHUS. HccnenoBanmne CBOICTB

n3o00pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['pannus MIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarsl Teopur OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTh MOJYJSL CKOPOCTH CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

OTHOCHUTENLHOCTD OJJHOBPCMCHHOCTHU.
3aMC,Z[JIeHI/Ie BpPpEMCHHU U COKPAIICHHUC NJINHBI

6.3

6.4

DHeprusi ¥ UMITyJIC CBOOOTHON YaCTHUIIBI

CBsi3b  Macchl € DJHEprued M HMIIYJIbCOM
CBOOOJIHOM YaCTHIIbl. DHEPTUsl MOKOs CBOOOIHOM
qaCTHUIIbI

KBAHTOBA ®U3UKA

7.1

7.2

7.11

7.1.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@®otonbl. dopmyna Ilnanka cBs3M OHEpPruu
¢doToHa ¢ ero 4yacToTod. DHEprust M HUMILYJIbC
dotoHa

OTxkpbITHE U UccnenoBanue GoTorpdexTta. OnbIThI
A.T'. CtoneroBa. 3akoHbl hoTOdPdeKTa

7.1.3

7.1.4

VpaBHenne OiHmTelHa 118 QoTodddekra.
«Kpacnas rpanuna» ¢portospdexra

Hasnenue cera. OnbiTel I1.H. JIeOGeneBa

7.1.5

XUMHYECKOE NeCTBUE CBETA

7.1.6

TexHuueckue yCTpoiicTBa: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

7.2.1

7.2.2

Mopens atoma Tomcona. OmnbiTel Pezepdopaa mo
HCCIIEOBAHUIO CTPOEHMS atoMa. [InaneTapHas
MOJIEJIb aTOMa

Iloctynarel bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU TMEpexoje aTomMa C OJHOrO YPOBHSA
sHepruu Ha Apyroil. Buabr cnexktpoB. Choektp




7.3

YpOBHEM 3HEprUu aToMa BOJIOpOJa

7.2.3

124

BosHoBbie cBolicTBa yactuil. Bomubel ne bpoiis.
KopmyckymnspHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpUCTaJLIaxX

CrnoHTaHHOE€ W  BBIHYXKJECHHOE  M3JIy4CHHUE.
YCTpoiCTBO U MPUHITUITT pabOTHI J1a3zepa

7.2.5

TexHu4ecknue yCTpOMCTBA: CIEKTPAIbHBIA aHAJIN3
(criexkTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOIIOACHUS u perucTpanuu
AJIEMEHTApHBIX YaCTHUIL

OTtkpeiTHe pagnoakTuBHOCTH. OnbITH Pesepdopaa
M0  ONpEACICHUIO COCTaBa  PaTUOAKTUBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
I/ISJ'IY'-ICHI/UI. BJII/IFIHI/IG paILI/IoaKTI/IBHOCTI/I Ha XHUBBIC
Opra’Hu3Mbl

OtkpbiTHE TpOoTOHAa U HelTpoHa. HyknoHHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
saapa. MaccoBoe unciio sapa. M30tomnsl

Anbda-pacniaf. OIEKTPOHHBIN W TO3UTPOHHBII
Oera-pacmas. [Namma-uznyuenue. 3akoH
PaaMOAaKTUBHOIO pacnaga

DHeprusi CBA3U HYKJIOHOB B sijipe. SInepHbIe CUITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepuslii  peaktop. TepMOsAIEpHBIM  CUHTE3.
[TpoGnemMbl U MEPCHEKTUBBI SAEPHOM IHEPreTUKH.
DKOJIOTMYECKHE aCIEKTHI SIIE€PHON IHEPTETUKU

OnemeHTapHble 4YacTHIbl. OTKpBITHE IMO3UTPOHA.
@dyHIaMeHTaIbHbIE B3aUMOJAEHCTBUSA

7.3.9

7.3.10

TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunscona, siaepHslif peakTop, aToMHas 6omba
[Tpaktuyeckue pabotel. MccrnemoBaHue TpeKoB
yacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3MKHN

8.1

8.2

Bun 3Bé3gHoro Heba. CosBe3nusi, sipkue 3BE3JBI,
IIaHETHBI, UX BUAUMOC IBUKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOMU T'pYIIIIbI.
IInaneTeI-TUTAHTEI U UX CIIYTHUKH, KaAPJIIMKOBBIC




mwraneTel. Manbie Testa COMHEYHON CUCTEMBI

8.3

8.4

Connne, ¢orochepa m armochepa. ConHeunas
aKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTypa, UX
B3aUMOCBs3b. /lnarpaMma «CHeKTpajgbHbIA KJIACcC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTB Y IS 3BE3 IJ1aBHOM
MMOCJIEIOBATEILHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHUE 3BE3 L.
CoBpeMEHHBIE MIPEICTABICHUS O MPOUCXOKICHUH
u 3Boronnu CoslHIa U 3BE311. DTanbl )KU3HU 3BE3]L

8.7

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
CTpyKTypa ['anakTuku, pacrpeaenaeHue 3BE3/, ra3a
u neud. llonoxxenne u apwxenune ConHLAa B
INanaktuke. [1nockas u chepudeckas MoaCUCTEMBI
lNanaktukn

8.8

8.9

8.10

Tunbl ranaktuk. PaguoranakTMKd | KBas3apsbl.
UéEpHbie AbIpBI B IApax raJIAKTUK

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paauyc
Bcenennoii, Teopust bosbmoro B3psiBa. Mogaens
«ropsuer Beenennol». PenukroBoe usinyuenue

MacuirabHast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie npoOIeMbl
aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHUA K PE3YJIbBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI CPEJTHETO
OBHIEI'O OBPA30BAHUA

Kon
NpPoBePSIEMOro
TpedoBaHUs

1

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K IPE€AMETHBIM pe3yjbTaTaM 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NmporpaMMmal CpeaHET0 oﬁmero 06p330BaHI/Iﬂ

CdopmMupoBaHHOCTh YMEHHI pacro3HaBaTh (U3MYECKUE SIBICHUS (IIPOLECCHI) U

O00BACHATH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJ'Ia,I[eHI/IC OCHOBOIIOJararoniuMmn (bl/I3I/I‘IeCKI/IMI/I IHOHATUAMH MW BCINMYHMHAMH,

XapaKTepU3YIOIIMMH (PU3NUECKHE MTPOLIECCHI

CdopMUpoBaHHOCTh YMEHUN MPHUMEHITh 3aKOHBI KJIACCHMYECKON MEXaHMKH,
MOJICKYJISIPHOW (U3UKH H TEPMOJUHAMHKH, DSJICKTPOJUHAMHUKH, KBAHTOBOM
bu3uku I aHanM3a W OOBSCHEHMS SIBJICHUNW MHUKPOMHpa, MaKpOMHpa U
Meramupa, pa3indarh YCJIOBHs (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMMATh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTh HCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3UUYECKUE

MpoHeCCChl, UCII0JIb3YysT OCHOBHBIC ITOJIOKCHUS, 3AKOHbI 1 3aKOHOMCPHOCTHU

ChopMHUpOBAaHHOCTE YMEHHS pa3jinyaTh YCJIOBHS MPUMEHHUMOCTH MOJICICH

($u3MYECKUX TEJ U MPOLIECCOB (SIBJICHUI)

CdopMUpOBaHHOCTh yYMEHHS pellaTh pPacdETHBIE 33/Ja4d C SBHO 33JaHHON H
HESIBHO 3aJlaHHOM (M3MYECKOMl MOJeNnplo: Ha OCHOBaHMM aHAINM3a YCIOBHS
BBIOMpATh (U3UUECKUE MOJEIH, OTBEYAroIue TpeOOBaHMUAM 3a7aud, MPUMEHSThH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUH Npu
WCITOJIb30BAHNHA MAaTEMaTUYECKMX METOJIOB PEIICHMs 3a4ad, IPOBOIUTH PAaCUYETHI
Ha OCHOBAaHMM MMEIOIIUXCA  JAHHBIX, AHAJIU3UPOBATH  pE3YyIbTaTbl WU

KOPPCKTHUPOBATH MECTOABI pCIICHUS C y‘IéTOM TMOJIYUCHHBIX PE3YJILTATOB

Pemars kadecTBeHHBIE 3a/layd, TPeOyIOIIHEe NPUMEHEHUS 3HAHUN M3 pPa3HBIX
pa3eNioB MIKOJIBHOTO Kypca (U3MKH, a TakKe MHTErpallid 3HAHUM W3 APYrux
npeaAMETOB C€CTCCTBCHHOHAYYHOT'O IHMKJIA: BBICTPAMBATL JIOTHYCCKYIO ILICIIOYKY
PacCy>XJIEHU C OTIOPOI Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKHE

SABJICHUA

Brnanenue OCHOBHBIMH METOJaMH HAYYHOTO TIIO3HAHMS, WCIOJIb3YEMBIMH B
¢dbusnKe: MPOBOAWTH NPSMBIE U KOCBEHHBIE W3MEpEeHHs (DU3MUYECKUX BEITUYHH,
BBIOMpAsi ONTHUMAJBHBIN CIIOCOO0 M3MEPEHHUS M HCIOJB3Yysd HW3BECTHBIE METOIBI
OIICHKHM TIOTPEITHOCTEH W3MEPEHHH, MPOBOJWTH HCCIEAOBAHUE 3aBHUCHMOCTEH
(GU3NYECKUX BEIMYMH C WCIOJNB30BAHHEM TNPSAMBIX HW3MEPEHHH, OOBICHSITH

MOJIYYCHHBIC PE3YJIbTAThI, UCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG TCOPHHU, 3aKOHBI U MMOHATHA, U




10

JenaTh BBIBOJBI; COONMIOJATh NpaBuiIa OE30MacHOTO TpyAa INpHU IMPOBEIACHUU
HCCJIEIOBAaHUM B paMKax y4eOHOIo SKCIIEpUMEHTa M y4eOHO-HCCe0BaTeIbCKOM
NESTEIbHOCTH C HCIIOJIb30BAHUEM ITU(PPOBBIX HM3MEPUTEIBHBIX YCTPOMCTB U

71a00paTOPHOTO 000PYIOBAHHS

ChopMupoBaHHOCTh YMEHUI aHAJIM3UPOBATh U OLICHUBATh MOCIEICTBUS OBITOBOI
U TIPOU3BOJCTBCHHOW JEATETLHOCTA YEIIOBEKA, CBS3aHHOH C (PHU3UYCCKUMH
nporeccaMy, € TMO3UIMHA SKOJIOTHYECKOH 0e30MacHOCTH; MPEICTaBICHUH O
pPAaLlMOHATIBHOM MPUPOAONOIb30BAHUN, a TaKXKe pPa3yMHOM HCIOJIb30BAHUU
JOCTMDKEHUIN HAyKHM W TEXHOJOTHH ISl AajbHEHIIEro pa3BUTHs YEI0BEYECKOrO

oOmrecTBa

OBnageHne pazaUYHBIMU CIIOCOOaMU paboThl ¢ HHGpopManmend (U3NIECKOro
COJICpKAHUSI C HCIIOJIb30BAHHEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH;
pa3BUTHE YMEHHH KPUTHUECKOTO aHAJIM3a M OLEHKH JOCTOBEPHOCTH IOIydaeMOu
uHpopmanuu

ChopMupoBaHHOCTb YMEHUH NMPUMEHATh OCHOBOIIOJIATAIOIME ACTPOHOMHUYECKHUE
HOHSTHS, TEOPHH U 3aKOHBI JJIS aHAIN3a M OOBSICHEHHS (PU3UYECKHX IMPOLIECCOB,
NPOMCXOAIINX Ha 3BE3MaX, B 3BE3MHBIX CHCTEMAax, B MEKTAIIaKTUYECKON Cpee;

JIBIKEHHUS HEOECHBIX TeJ, DBOMIIOLNM 3BE311 U Beentennoii




IHHEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBLIX HA EI'D
11O PU3UKE

Kox
pa3,1e.1a/' KO,] 3J1eMeHTa Hponepae.\mu'r 3JIeMeHT CoJepKaHHuA
TeMbI

1 MEXAHHKA
1.1 KHMHEMATHKA

Mexarpgeckoe — gpmKeEHe.  OTHOCHTEIBHOCTE  MEXAHHYECKOTO
asmxeHHd. CHCTeMa 0TCUETa

MartepHanpHAg TOUKA.

, TPACKTOpHA

E€ pamuryc-exTop:
F(t )= (x{z) pr ) =(z)),

TPAeKTOpIIA,

nepeMeleHie: ;
AF =F(ty)-F(t)) =1 -1 = |
=(Ax, Ay, A2), ‘

Iy Ts.

CII0kKeHIe epeMeIeHii:

& =0+

112

CropocTs MaTepHATEHOH TOYKH:
AF
At

D=

—_ =
=7'=(v,.v,.0,).
Ar—0
Ax

v, =— =X,, aHaJOIMYHO v, =y,, L. =Z,.
Aty :

CroxeHue CKOpocTeil: g, = o, + 0, -
BEIMHCIEHHS TIEPEMEIIEHNT H IIVTH Marepna:mnoﬁ TOYEKH IIPH

npmomeﬁno.\l ABHECHHH BIOJIE OCH X IIO rpacpmcy 33aBHCHMOCTH
v (1)




.j.-b' r v v
— =|y, )", aHanorm4Ho a, = (v, ', a.=(v. )"
j . vls B :

-

sl

a_=

. . Ao .,
VexopeHIle MaTepHATEHON TOYKIL: d = ?\‘ =u,/'=|a,.a .a_).
-

1.15

PaEHOMepHOE NPEMOTHECHHOS JEITHEHES:
i =xg+ vl
Vil £} — Vi = comst

PapmovcropeHEOR NPIMOTHEHEREOS JBIEEEHE

-

a,
x(t)=x, + u,,t +——

v (f)=u, +at

a. = const
vr —ul =2a (x,-x)

ix

Ilpu ZBIDKEHIN B OJHOM HANIPABISHINI MYTE S =

t

+ Lts

e

-

Ceo00ogHOE TagdeHHE. YCKOpeHHe CECOOIHOTC MaJeHHT.

¥ u
&
E

¥

L]

\

(] X x

JEmEeHEE TeTa, OPOMEHHOr0 T0J VITIOM O K TOPHI0HTY

-
-

2 ,
() =y, tu,t +gJT =¥, +U,sina-£— ‘ETT

"_‘u‘(r} =Xy +Ugf =2 +U,cosa-f

v (t)=uv, =uv,cosa

v.(f)=v,, +g1=u,sino— g

=0
=—g =const

o
oX
[

oy




KpueomiHeHHOe JBibKeHHe. [|BIKEHHE MATePHATEHOR TOYKH [0
OKPVKHOCTH.

Vr1oBad B IHEEHHAS CKOPOCTH TOYKH: V = WA .
o7

118 IIpu paBHOMEDHOM IBHKEHHH TOYKH II0 OKPYXHOCTH () = —T =27 .
v
ITeHTPOCTPEMHTETEHOE VCKOPEHHE TOYKH: dy. = A ©*R . TloaHoe
VCKOpeHHE MaTepHATEHOH TOUKH
119 Teépaoe Te10. [TocTymaTeTbHOE H BPAIIATEIBHOE JBHKSHHE TEEPIOTO
o Tena
12 JMHAMIIKA
121 VizeprHaTeHEIE CHCTEMBI 0TCHETA. [TepErn 2axoH HewoToHA. [IpHHIHD
= OTHOCHTETBHOCTH [anumes
) m
122 Macca tena. [ITOTHOCTE BEINECTRA: p = i
123 Crura. TIDHHITHI CYTIEPHOSHIMHE CET. Fpgsaopeiicrs = F1 + Fa + ...
124 Bropoit 3akoE HeroTOHA: 174 MatepHaTbHOH ToukH B FICO F = ma:
- AP =FAt npu F = const
, :
. B, Fy
125
Tpetri 3akoH HBIOTOHA A1 MaTepHATBHEIX TOUeK: Fip = =Fay
3aK0H ECEMHPHOIO TATOTEHHE: CHIBI NPHTTKCHHA MEKIV TOYECUHBIMH
= mymy
MaCCaMH PAEEEL F = G_R‘ :
)
1.2.6 Cuna ToxecTH. L[eHTp TEKeCTH Tela. 3aBHCHMOCTB CHIBI TEKECTH OT
GMm
BBICOTEI h HATl MOBEPXHOCTBIO [UTAHETHI PATHYCOM R 1 g = ———
Ro+h)
127 Cuna yopyrocTs. 3akoH ['vka: F, = —kx
Cuna Tperna. Cyxoe TpeEHe.
128 Cu1a TpeHHA CKOMBKEHHA: Frp = 1V .
Cria TpeHHA MOKOA: Frp < 1V .
KosdduirHeHT TpeEna
F
1.2.9 JapneHue: p = ?'
13 CTATHKA
- T
7 - /‘\'):‘:’l )
/' \ /
— _,9—"
3 -
131
MoMeHT CHIIBI OTHOCHTEIBHO OCH EpAIMIeHHA:
M| = Fl. rae | — mitewo ciael £ OTHOCHTETBHO OCH, MPOXOIAIIES uepes
109Ky O MepHneHIHKyIIPHO PHCVHKY
ITenTp Macc Tena. L[eHTp Macc CHCTEMEI MATePHATBHEIX TOUCK:
M+ i+
132 B sy +

B OJHOPOTIHOM IIOJIC TIKECTH (g = const) OEHTP MacCC Tej1a CORNATAET C
€I'0 HEHTPOM TIKECTH




R e T

133

Venoeus paeEOBecHE TBEpIOTO Teaa B MCO:

M,+M,+...=0
F'].+F2 +...=0

134

3axox ITackang

135

Jaenerne B xKHIKOCTH, noxogmeiica B ICO: p = p, + pgh

136

3aKoH ApxEMena: Fapy = —Paurecs -
eCITH Te10 H XHAKOCTh MoKoATCH B HCO. T0 Fapx = PV sumecs
VeoBHe m1aBasHsg Tel

3AKOHbBI COXPAHEHHWA B MEXAHHKE

141

VIMITyIbC MaTepHATBHOR TOUKH: F = mV

142

VIMITyIBC CHCTEMBI T F =P + Jh + ...

143

3aKOH HIMEHeHHT H COXPAHEeHHT HMITVIBCA:

B HCO AP = A(B: <5 = ..) = FianeamAl + Faegam AL+ ...

BHCO . ecm AP =A@, =5 +..) =0, eclt Flzgerm + Fosgerm + ... =
PeakTHEHOE JBHKEHHE

144

F
a)

Ar X

Pa0oTa CHIBI Ha MaTIOM TMEPENCIICHHH

A=|f:'|-|AF|-cos a=F, -Ax

145

U

MOIIHOCTE CHIIBI:
eCIH 32 BpeMa Af padoTa CHIBI H3MEHASTCA Ha , TO MOIJHOCTh CHIIEL
AA

=F-v-coso
Ar—0

1.4.6

KuHeTHYeCKad SHEPTHA MaTePHATEHOH TOUKH: By = — = —

33KOH H2MEHCeHHI KMHeTHIECKOH 3HEePTHH CHCTEMBI MaTepHATBEEIX
Touek: BMICOAE  =A +A + .
I 1 2
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IToTeHUHATEHAT JHEPTHA:
J714 TTIOTEHIHATEHEIX CHT A12 = Eiorenn — Eanorem— = A noresm -
TToTeHIHATEHAT IHEPTHA MaTePHATPHOH TOUKH E OTHOPOJHOM 11078
TAKECTH: Engrem = Mgh .
TToTeHIHATEEAT 3HEPTEA VIIPYTO AedopMEPOEAHHOTO Tela:

k‘(:

=
Lnorean 3

1438

33aK0H H3MEHeHHT H COXPAHEHHA MeXaHHYeCKOH 3HePrHH:
Enex = Exum + Enoresm,

B ITCO AE,ex = Ascex senorerm. cuns

B IICO AE,ex = 0, €CIII Ascex renoresm e = 0

MEXAHWYECKHE KOJIEBAHIA 1 BOTHDI

TapyoHHgecKkHe KoTeOaHH MaTepHATEHOH TOYKH. AMILTHTYAZ H dasa
KoIe0anmE. KHHeMaTHIeCKOe ONMHCaAHHe:

x(1) = Asin( @t +9,).

v =x,

2 2

a(D=(v,),=—0'x() =a +0'x=0,

I7e X - CMeNIeHHe K3 PABHOBECHA.

TIMHAMMYECKOS OMHCAHHE: May = —kx, Tie k= me*. 3T0 2HAYUT, 4TO
Fy=—kx.

JHepreTH4Yeckoe ONHCaHHe (33KOH COXPAaHEeHHA MeXaHHYeCKOH
SHEPIHH):

Ceg3p AMILTHTYAB! KOTe0AHMH CMeINEHHA MATepHATEHOH TOYKH
€ aMILTHTYAAMH KOIe0aEHH € CKOPOCTH H VCKOPEeHHS:

U =M. @ =04

ITeproa ¥ YaCcTOTAa KOMeOaHHHA:
_2n 1

@ v

TTepron MaTEIX CBOOOTHEIX KOIe0AEHH MaTeMaTHIeCKOTO MasTHHKA!

T=27t\[Z
g

ITepron cEOOOIHEIX KOTe0AHHHE NPVKHHEHOTO MATTHHKA:

m
T =2m,|—

k




BEIHVKIeHHEIE KOTe0aHns. Pez0HaHC. Pe30HAHCHAR KPHBAT

TTonmepedHeEle H MPOJOIBHEIE BOMHEL CKOPOCTR PACIpPOCTPAHEHHA H
L

IIHHA BOTHEL A =Vv] = —
‘f

154
HrTepdepeEnna H AMPPAKIHA BOTH
155 3evK. CKOpOCTE 3BVEA
2 MOJIEKVIDIPHA A H3VKA. TEPMOJMHAMIKA
21 MOJEKVIDIPHA A H3HKA
Mozgems cTpoeHHS Tra20B. KHIKOCTeH H TBEpABIX Tead. Ilyere
TEPMOIHHAMMYECKAd CHCTeMa (Tel10) COCTOHT H3 N OJHHAKOBEIX
N m
211 Mo71eKy 1. Toraa KoTH4eCTBO BEIECTBA V = N, @
iV4 ]
rae Ny — umcIo ABOTagpo. m — Macca CHCTeME! (Tena), 4 — MOTIpHAd
Macca BemecIea
212 TemoBOE JBICKEHHE ATOMOE H MOJISKYI BeIeCTEA
213 BaamvogeiicTBHe 9acTHII BeIIecTBa
214 Tuddvsus. BpovHOBCKOE JBIKEHHE
215 Mozeas uaeateHoro raza e MKT
Cea3p MeKIY JaBIeHHEM H CpeJHEH KHHETHYeCKOH JHEprHeHd
MOCTYTATETBHOTO TEIIOBOTO JBMCKEHHS MOJEKYI HIeaTbHOIO rasa
(ocroEHOe vpaeEerHe MKT):
ey W ( i I
2.16 p=-mpri=2n|BY |_Zn =z
3 2 I 3
IAe m, — Macca OHOH MOIEKYIEL 1 = I_ - KOHIIEHTPAITHT MOTEKyT
25 U5 AbcomoTHag Temmeparypa: T =t +273K
CeH3p TeMIepaTyphl raza cO CpeJHeH KHHeTHUSCKOH 3HeprueH
MOCTYTIATETBHOTO TEIVIOBOTO JBIKEHHA er0 MOTeKyVI:
218 T m"”‘]—ikT
mocT -
(2 )72
219 Vpaererne p = nkT

2.1.10

Mozgeas HIeaTEHOTO Ia3a B TEPMOTHHAMHKE:
| VpaBHerHe MeHzeeeBa — Kianeipona
| Bepavxer e U1t BHYTPSHHEH SHEPTHH
VpaBrenie Menueneesa — KianeiipoHa (npimerimble ¢opmel
3alucn):
pRT

pV="RT=vRT =NkT, p=2=2
0 "




3axoH JaTeTOHA J719 JaBIeHHA CMECH Pa3pPEKCHHEBIX I'a30E:

2.1.11
p=pr+p2+..
Hzompomeccs! B paspekeHHOM rase ¢ HOCTOAHHEIM THCIOM MOIEKvI N
(C MOCTOAHHEIM KOTHIECTEOM ERIIECTEA V):
usotepma (T = const): pV = const ,
u3oxopa (V = const): 2 _ const :
2.1.12 u300apa (p = const): % = const.
T'padmmeckoe npeIcTaBIeHHe H20mpoueccos Ha pV-, pT-u V-
JHarpaMMax. )
O0neaHMHeHHEEIH Ta30BEIH 33aK0H: 1% = const
7117 IOCTOSHHOTO KOMTHYECTEA BeIeCTBa V.
HachIeHEBIE H HEHACHIDICHEBIE Naphl KadecTBeHHAd 23BHCHMOCTE
21.13 IUIOTHOCTH H JaBIeHHA HACHIICHHOTC @apa OT TeMIEpaTypel. HX
HE2aBHCHMOCTE OT 00BEMA HACEIIIEHHOTO Mapa
BaaxHOCTE BO3AVXA.
2.1.14 OTHOCHTETEHAT BIAKEOCTE: § = —2 mpsl)  _ _ PaspslT)
3 Pnacmpa(I ) Pmcammpa(r )
2115 Vi3MeHeHHe arperaTHEIX COCTOSHHEH BelIecTEa: HCMapeHHe
H KOHJHCAllHA, KHIIeHHe JKHIKOCTH
2116 VI3MeHeHHe arperaTHEIX COCTOSHHH BeIIecTBa: ILTABTeHHE
H KPHCTALTH3AIHA
2.1.17 ITpecOpazoBaHHe 3HeprHH B Ha20BEIX Nepexogax
22 TEPMOIVHAMIKA
221 Ten:10BOE PAaEHOBECHE H TeMIeparypa
222 BHVIpEeHHAS SHEprHa
513 Temonepeaada Kak Cnocod H3MeHEHHS BHYTPEHHeH JHePrHH
023 COBepIIeHHT padoThl. KOEBEKIHE, TEMIONPOEOTHOCTD, HATVUEHHE
294 KomHdecTEO TeILTOTHL
VaeneHas TeIUI0EMKOCTE BemecTea ¢ O = cmAT
VaeneHas TerioTa napoodpazoeanui L: O = L.
225 VaeneHas TerioTa miaeIeREns A1 O = Am
VaeneHas Tew10Ta CropaHus ToIwmea ¢ O = gm
216 DaeMeHTapHAq padoTa B TepMOIHHAMHEE: 4 = pAT .
BrrgrciaeHHe padoThl N0 rpadHKY mpouecca Ha pV-JHarpae
. ITeperii 3aK0H TepMOTHHAMHKH: Q12 = AUp +A4p = (U2 - Uh) + 42
= Ammabara: Q13 =0 = Ap=(U1 - 1) =AU
228 Bropok 2aK0H TepMOIHHAMHKH. HeoOpatHMEle npomeccs
TIpHHEIHNE JeACTBHA TeIIoBEIX MamHH. KILT:
. e A _ Qusrp ~[Orca| _;  [Oscsl

Orarp Orarp Oare




Makcrvatesoe 3Haverne KITT Ilax KapHo:

o SR i
maxn:nm=—mz_ "‘”‘:1—1"‘“

warp Tmp

2211

VpaererHe TemIoBoro 0amaHca: 0~ 0; =05+ ... =0

SJIEKTPOJHHAMITKA

31

SIIEKTPHYECKOE TIOJIE

JIeKTpH3aIHA TeT H e€ MPOJBISHHA. JIeKTPHISCKHHE 3apal.
Jea BHIa 3apAJa. JIeMEHTAPHEIH NIEKTPHISCKHH 3apa].
33KOH COXPaHEeHHT JTeKTPHUECKOTO 3apata

312

BaamvogeficTere 2apaa0B. ToueuHEle 23apAIEl. 3aKoH KyiIoHa:
E OJHOPOJHOM BEMIECTEE C AHITEKTPHYECKOH MPOHHIAEMOCTEIO »

F=qull'.|2q2= 1 _|q1|'q2

& 4meg,

3

?

3:I€h"I’pH"ICCKOE none. Ero geficTeBHe Ha NIEKTPHYIECKHE 3apATEl
=

Hanpmxé}mocu 3IEKTPHYECKOrC IMOLA: E=0—v-—
qnpo&

ITome Togeusoro 3apaja: £, = ki .

— r‘
OJHOPOAHOE Mmoe: £ = const.
KapTHHEI THHHHA HanpZAEHHOCTH 3THX IOTeH

34955

TTOTeHIHATEHOCTE YIEKTPOCTATHEECKOTO TIOA.
PazHOCTh NOTEHUHATIOE H HANpMKeHHe: 413 = ¢(d) —02) = —gAd =gl

TToTeRUHATEHAT JHEPTHA 23PA13 B 3IeKTPOCTATHIECKOM Tone: /7 = go.
A=-AW

TToTennmat 371€KTPOCTATHYECKOrO MOIA: ¢ = —
q

Ceg3p HaNpOKEHHOCTH INOI4 H  pPasHOCTH MOTEHUHATOE 1714
OJHOPOIHOTO 3IeKTpocTaTHyeckoro moas: U= Ed

TIpuEmEn CYHePIO2HITHE 3TEKTPHYE CKHX noeit:
E=E <Ei+ .6=01+62+...

ITpOBOJHMKH B 3IeKTPOCTATHIECKOM IOTE.
VCIIOBHE paBHOBECHA 2apS10B: BHYTPH MPOBOJHEKA E- =0 | BEVIpH H
Ha MOBEPXHOCTH INPOBOJHHKA O = const

JH3TeKTpHKH B 3ISKIPOCTaTHYecKOM mode. [IHIJeKIpHuecKadt
MIPOEHIAEMOCTE BENIECTEA £

319

KoHaeHCaTop. 31eKTPoEMKOCTE KoHIeH caTopa: C = ri :

. ££0S
37IeKTPOEMKOCTE ITOCKOTO KOHIeHCaTopa: € = —e = 2Cq
d




I'Iapa:me:muoe CO€IHHEHHE KOHICHCATOPOER!:
a=q1+q2+..., U=U=_, Cmpa:m -Ci+Cy+ ..

31.10 TTocaeI0BaTebHOS COSTHHEHHE KOHIEHCATOPOE:
o 1 1 1
U Thlh gy s, s g™ e
’ 2l B ' szoc:x Cl C
< U CcuU* 2
3.1.11 OHeprua 3apLxeHHOTO KoHAeHcaropa: I, = QT i g_C
352 3AKOHBI ITOCTOAHHOI O TOKA
Cra ToKa:
70
321 A Ar—0
TTocToanHEEI TOK: [ = const
J14 MOCTOAHEOrO ToKa = It
322 VerToBHA CYIIECTEORAHHA HIEKTPHIECKOTO TOKA.
i Hanpmxerne Un 37IC E
U
3:2:3 3axor OMa 174 v9acTka mermi: J = z
DIeKTpHYeCKOe  CONPOTHEICEHE.  33BHCHMOCTE  CONpPOTHBICHHA
324 OJHOPOJHOTO MPOBOJHHKA OT €ro JIHHEI H Ce4eHHH. VYIedbHoe
!
CONPOTHEIEHHE BEMIEeCTEd. R = p§
4
T HcTounrks Toka. 3JC HCTouHMKA ToKa: E = ﬂ%
25
BHEYTpeEHee CONPOTHRICHHE HCTOYHHKA TOKA
3axon OxMa 171 NOTHOH (3aMKHEVTOH) 3TeKTpHdeckor nenmu: E=IR +1Ir,
E
otkvaal = —
326 E.r
"= R
TTapanneTpHOE COSIHHEHHE IPOBOIHHKOE!
1 1 1
I=L +L 4 U=l imm—m — i
327 1 2 A - : Rnapa:n Rl R:
TToceI0BaTeTBHOS COSTHHEHHS IPOBOIHHKOR:
U=U,+U,+. ]|=L= Rpa=Ri+R2+..
Padota anekrpHyeckoro Toka: A= [Ut
328 3axor Jxovaa —Jlenma: O =7 Rt .

)

Hapesuctope R: Q=A=PRt=1Ut= %t




ey

MOIIHOCTE 31eKIPHYECKOTO TOKA:

Ar—0

Ten0Ba% MOIIHOCTE, BEIJeI9€Mad HA PE3HACTOpPE:

7
p=rrR=Z -
329 R
MomHOCTE HCTOYHHKA TOKA:
AA
B=—z= =E
" larso
Ceo0oJHEIe HOCHTETH 3ICKIPHYECKHX 33pAT0OE B TIPOEOTHHKAX.
3210 MexaHH3MEl OPOBOJHMOCTH TBEPAEIX METALIOE, pPAcIBOPOE H
PACILIABOR 3TeKTPOIHIOE, Ta20E. IToaympoBOJHHKH.
TToTyIpOBOTHHKOBEIH IHOT
33 MATHHWTHOE ITIOJIE
Mexanngeckoe B3aHMOJSHCTEHE MArHHTOE. MareMTHOE mone. Bektop
MArHHTHOH HHIVKIHH. [IpDHHIHMI CYIeplO3HUHH MArHHTHEIX MOTeH:
331 L .
JIHHEH HHIVKUHH MAarEHTHOrO mo1d. KapTHHA IHHHH HEIVKIHH
MarHHTHOTO MOI4 MOJOCOBOTC H IOJKOBOOOPA3HOTO MOCTOSHHEIX
MAareEHTOB
Omneir 3pcTesa. MarenTHOE noIe NPOBOJHEKA ¢ TOKoM. KapTHHA THHEHR
332 HEIVKIHEH MarHHETHOTO 104 JIHHHOTO TMPAMOT0 IMPOBOJHHKA
H 23MKHYTOTC KOTBIIEBOTO MPOBOIHHKA, KTy IIKH
€ TOKOM
133 Cria Auvmepa, e€ HapaeTIeHHE H BeIHYHHA: Fy = /Bising , rae o — vroa
MEKIY HalpaBTeHHeM MPOBOJEHKA H BeKTOpoM 5
Cua JlopeHna, e€ HanpasIeHHE H B&THIHHA: Frgp = lglvBsina
334 Ide o — ¥IOd MeKIV BeKIOpaMH V H B: JBIKeHHE 33pTKESHHOH
YACTHIE! B OTHOPOJTHOM MArHHTHOM II0TIe
34 SJIEKTPOMATHWTHAS MHIVKITIA
TToToK BeKTOpa MarHHTHOH HHIvKIHHE: © = B, S = BScosa
n B
341 P




342

JiBIeHHE 3IeKTPOMArHHTHOH HHIVKUHHE. 3]1C HHIVKUHH

343

33KOH 3IeKTPOMATHHTHOH HHIVKUHE Papates:

AD

My T

344

3C HHIYKUHHE B IPAMOM MPOBOJHEKE JTHHOH |, ABHAVINEMCA CO
cxopocTRi0 V (VL f) E OJHOPOJHOM MarHuTHOM noie B: |E;| = Blvcosa
, Te 0. — YTOI MeXKIV BeKTOpOM B H HOpMaTeio 7! K ILTOCKOCTH, B
KOTOPO# ;Te:KaT BeKTopE! Juv ; ecnm [ LB u ¥ 10 |E|=Blv

345

IIpaeuto Jlermna

346

HrIvKTHBHOCTE: L = %’ ,ame=L1

Cavorraykuua. 31C caMOHEIVKIHE:

B =iy =
Al

347

. LI*
SHeprA MarHHTHOTO MOIA KATYINKH C TOKOM: 7z = —

SJIEKTPOMATHHMTHBIE KOJIEBAHNMA 1 BOTHBI




Konedaremrrbiit kKOHTYp. CBOOOIHEIE NIEKTPOMATHHTHEIC KOTeOaHHA B
HISATEHOM KOIe0aTeTbHOM KOHTYpe:

[4(1) =uusin(or-+a)

351 . ' / /
I(t)=q,= g cos(wt+q,)=I__ cos(ot+q,)
27 1
Dopnvaa Tomcora: T = 27VLIC ,0TKVIa®w = — = \/ﬁ :
Ce43p aMIUTHTVABI 2ap£Ja KOHISHCATOPA ¢ aMIUIHTYVIOH CHIIE TOKA IpH
cBOOOJEEIX  3TeKTPOMATEHTHEIX  KOJTe0aHMAX B HICATBHOM
K0Ie0aTeTEHOM KOHTVpe:
= I&
Trvax ™
®
352 33KOH COXPAHSHHA JHEPTHH E HISATEHOM KOTeOaTeThHOM KOHTVpE:
52 E
353 BEIHyKISHHEIE 3TeKTPOMAaTrHHTHEIE KOIe0aHHA. Pe3oHaHC
TlepeMeHHEI TOK. [IpOHM3BOACTEO, I@epedada M HOTpeQiIeHHe
ITeKTPHIECKOH IHSPIHH
354 cu’ Lr* cu’_ LI’
- = E = =2 = const.
2 2 2
355 CBoOHCTBA 3TEKTPOMATHHTHEIX BOTH. B33aHMHAd OPHEHTAlHI BEKTOPOE
& o ] o - =
B 37TeKTPOMAarHHTHOH BOTHe BBAKyVMe: £ L B 1 2
3156 Illxa7a 37eKTPOMATHHTHEIX BOTH. [IpHMEHeHHE 37IeKTPOMATHHTHEIX
o BOUTH B TEXHHKE H OBITV
36 OIITHKA
361 IIpavoIHHeHHOE pAacHpOCTPaHEeHHe C(BeTa B OJHOPOJHOH cpeje.
o ToueunsIi HCTOUHHK. JIvd CBeTa
33KOHBI OTPAKEHHA CBeTa. ¢ = f§
alp
362
VA7 T T T F T
363 TTocTpoeHHe H300paKeHHH E ILTOCKOM 3epKaie

33KOHE! TNIPEIOMIICHHA CEETA.




364

IIpenoniIeHHe CBETA: My5ina = Mpsing. .

©

AGCOMOTHEIA IOKA3aTeTh NPETOMICHHA: Mage = — -
- m W
OTHOCHTEIEHEIH [IOKa32aTeTh IPEIOMICHHS: Hyry = Sk
S

-

Xoa 1yueH B npH3Me.

V1=Vi, My =k,

CoOTHOIIEHHE [acTOT H COOTHONIEHHE IIHH BOIH OpH nOepexoac
MOHOXPOMATH4YECKOIC CBETA 4E€PE3 IPaHHOY paszleiia JEVX ONTHYECKHX

cpex:

365

ny<ny ny

TTomHoe EHYTPEEHE OTPAKEHHE.
- : 1 m
TIpenerBHEIH YTO OTTHOTO BHY TPEHHETO OTPAKEHHA: Sy, = — = —
Moy M)

3.6.6

CoOHparomse H pacCEeHBAIOIIHE JTHH3BL TOHKad THH33A. POKyCHOE

s 1
PACCTOAHHE H ONTHYECKAT CHIA TOEKOH JTHH3BI: D= F

3.6.7

Dopavaa TOEKOH THH3EL — — — =

VeeauteHue, JapaeMoe THH30H: [ =

d N

AN™\¢n




B cay4ae pacceHBarOIIeH THH3EL

D<0 =F=%>0,

A |

368 I'= 4?1' = 7 <1
Xoa Tvya, IPOMEINIEro JHH3Y MO IPOH3BOIEHEIM VIIOM K €€ ITABHOH
ONTHYEeCKOH OcH. IToCTpoeHHe H300paKEHHH TOYKH H OTpe3Ka MpAMOH
B COOHPAIONIHX H PaCCEHBAIIINX JHH3AX H HX CHCTEMaxX

3609 DoT0aNmapar Kak onTHYecKHH nprdop. 7133 Kak ONTHYIeCKad CHCTeMa
Vntepdepernnua  ceeta.  KorepeHTHEIe  HCTOYHHKM.  YCIOBHA
HaOMIOTeHHA MaKCHMYMOB H MHHHEMVMOE B HHTep(hepeHIHOHHOH
KapTHHE OT JBVX CHH(A3HEIX KOTepPeHTHEIX HCTOTHHKOR:

I8
36. MaKCIIMYMBI — A =2m§, m=0,+1,+2 +3
A

MITHIIMYMBI — A=(2m+1)§, m=0,+1,+2 +3 ..
Judpaxuna ceera. JudpakUMOHHAS PEIIETKA. YCIOBHE HAOMOISHHA

3611 ITIABHEIX MAKCHMYMOE IIPH HOPMATEHOM MAJeHHH MOHOXPOMATHYECKOTO
CBeTa ¢ ITHHOH BOJTHEI ). HA PeIETKY ¢ mepHomoM d:
dsin@m=mA,m=0,+'—-1,+-2.+/-3, .

3.6.12 Jucrepcrs ceera




4 KBAHTOBAX $H3HKA
4.1 KOPITVCKY/LIPHO-BOJIHOBOZ JTVATH3M
411 Tumotesa M. IT1anka o keaHTax. @opyyiaa [Tianka: E = hy
. he
$oTOHEL JHeprua oToHa: £ =/v=— =pc.
412 w oh
Vvmyase POTOHA: p=— = — = —
& R
413 Dotoaddext. Onerter AT, CromeToEa. 3aKkoHE doToadderta
VpaerenHe JHHmMTeHHA 117 PoTosdderTa:
Eq;om:-m = ABEIX0a ""hEm-xfzr:
c ac
: e, Eporoma = MV =—. 4 =V = —
414 doroxa A EEDIOTA f 2] fls.p
N MV e .
Leggramar = = = el
Tapnenue ceeTa.
415 JapneEHe CBETA Ha TOTHOCTBIO OTPAXAIONIVEK) MOBEPXHOCTE H Ha
TOTTHOCTBIO MOTIOMIAONTVE) IOBEPXHOCTE
42 PI3HKA ATOMA
421 ITnaneTapHad MOJe Tk aTOMa
TToctyvaarer bopa. HzmyueEre B mortomeEHe QOTOHOB MpH mepexone
aTOMa ¢ OJHOTO VPOBHA 3HEPTHH Ha JPVTOH:
he
422 hv,,,=—=|E, —E,|
)"mn
JIEHeH9aTEIe CISKTPEL
CriekTp YpOBHEH 3HEPIHH aTOMA BCIOPOTA:
42 —-13,63B
Aze B, RO N B

n&
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PI3HKA ATOMHOTIO J1PA

431

HyrioHHaf Mojens gapa [edzendepra — leaHeHKo. 3apag 4apa.
Maccoeoe gncio gapa. H3oTone:

PagHOaKTHEHOCTD.
Aneda-pacnan:

‘}X—»‘}"sz - éHe

beta-pacmaz.
JIeKTPOHHEIH B-pacnal:

A A 0., ~
XY+ je+v,

TTo3HTPOEHEIA P-pacman:

AX>AY+ e +v,

Tanpa-H3TVIeHHS

433

3aKOH paJHOAKTHBHOTIO pacmaza: N(f) = Ng + 27
TTycTs m — Macca paIHOaKTHRHOTO Bemectea. Toraa m(f) = mg = 27

434

SnepEEle peakiuH. [JeIeHHE H CHHTE: S1ep




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Gusuka (B 2 yactax); yrinyonenHoe ooyuenue 10 knace/ ['ennenmreiin JI1.9., bynaTosa
A.A., KopaunibeB UL.H. u ap.; mox penakuueit Opioa B.A. OO011iecTBO ¢ OrpaHU4YeHHOM
orBeTcTBEHHOCTHI0O « BMHOM. JlaGopatopust 3HaHU»; AKIIMOHEPHOE 00I11€CTBO
«3narensctBO «lIpocBemnieHne»

» ®uzuka (B 3 yacTsx); yriayonennoe ooyuyenue 10 kinacc/ Yacts 1: ['enpenmreiin J1.O.,
Juk FO.W.; mox penakuueit Opnosa B.A.; Hacts 2: I'enaenmreiin JI.O., ux FO.W.; mon
penakuueit Opnosa B.A.; Yacts 3: I'enaenmreitn JI.O., Komkuna A.B., Jleues I'.M.
O6mecTBO ¢ orpaHnueHHONM 0TBeTCTBeHHOCThIO « IOl MHEMO3MNHA»

» Gusuka. Mexanuka; yriayonennoe odyuenue 10 kimace/ Msikumes I'.4., Cunsikos A.3.
OO0111eCTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBenieHne»

» Gusuka. MonekynsipHas ¢pusuka. TepmoaunaMuka; yrinyosneaHoe ooydenue 10 kmacc/
Msxkumes I'.5., CunsakoB A.3. O6IIeCTBO ¢ OTpaHUUYCHHONW OTBETCTBEHHOCTHIO «/J[PODAY;

AximonepHoe o6miectBo «M3marensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

CrpaBouHble TaOIUIIbI, TIAKATHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HoyTbyk,mpoexTop, mpuOopsl U 000pyA0BaHUE JIJIsl JEMOHCTPAIIUA U HATJISIHbIE TTOCOOU S






