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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypoBHE cpeAHero oodiiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOOBAaHMUU K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOU
nporpammel, npeactaBieHHbx B PI'OC COO, a Takke ¢ yuétoM (enepanpbHOl paboueit
nporpamMmbl BocniuTanuss U KoHuenuuu mnpenonaBaHus ydyeOHoro mpeamera «dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit ®enepaiuu, peaau3yolUX OCHOBHBIE
o0Opa3oBareNbHbIE MPOTPAMMBI.

[Iporpamma 10 (¢usuke ompenenser o0sA3aTeabHOE NPEIMETHOE COJep’KaHue,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUCHHSI TEM U Pa3AesioB yueOHOTo
npeaMeTa ¢ y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
npolecca, BO3PACTHBIX OcoOeHHOcTell oOywatoumxcs. Ilporpamma mno ¢usuke naér
Mpe/ICTaBICHHE O LIETISIX, COJIEPKaHnu, 00IIel cTpaTerni o0y4eHus, BOCIIUTAHUS U PA3BUTHS
oOyuaromuxcs cpeacTBaMu yueoHoro npeamera «dusnkay Ha yriyOnEHHOM YpPOBHE.

N3ydyenne kypca (Qu3MKA YIIyOJEHHOTO YpPOBHS MO3BOJISIET peajn30BaTh 3aJaud
npodeccruoHanbHON OpUEHTALIMHU, HAIIPABJICHO HA CO3/JaHUE YCIOBUM ISl POSIBIICHUS CBOUX
MUHTEJUIEKTYabHBIX M TBOPYECKUX CIIOCOOHOCTEN KaKIbIM O0Yy4aromuMcs, KOTOpbIE
HEOOXOMUMBI ISl TPOAOJDKEHUST 00pa3oBaHUS B OpraHu3alusix NpodecCHOHATIBLHOTO
00pa30BaHMsl 10 PA3IUIHBIM (PU3UKO-TEXHUYECKUM U HHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamme no gusuke onpenesnsioTcs MIaHUPYEeMble pe3yJbTaThl OCBOCHHS Kypca
¢U3MKM Ha YpOBHE CcpeaHero oOuiero oOpa3oBaHMs: JUYHOCTHBIE, MeETalpeJIMETHbIE,
npeaMeTHble (Ha yriyOsl€HHOM ypoBHe). HaydHo-mMeToqoJIoruuyeckoil OCHOBOM ISt
pa3paboTku TpeOOBaHUM K JIMYHOCTHBIM, METANPEAMETHBIM U IMPEAMETHBIM pe3yJbTaTam
0o0Oy4aromuxcsi, OCBOMBIIMX MpPOrpaMMy IO (HU3UKE Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMs HA YTIIIyOJIEHHOM YPOBHE, SIBIIIETCS] CUCTEMHO-AEATEIbHOCTHBIN OIXO/I.

[Iporpamma 1o gu3rke BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH Ha yriyOJa€HHOM YpOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yIbTAThI M0 TOAaM 00yUYEeHHS;

cozepxanue yueoHoro npeamera «duznka» mo rogam o0y4eHHUs..

[Iporpamma no (u3uke UMEET MPUMEPHBIA XapakTep U MOXKET ObITh MCIOJIb30BaHa
YUUTENAMUA (PU3UKH 17151 COCTABJICHUS CBOMX PA00OUYUX MPOTPaAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO HWHUIMATHUBY YUHUTENEH W
MPEAOCTABIIIET BO3MOYKHOCTH ISl PeaM3allMi Pa3IMYHbIX METOAMYECKUX IOAXOIO0B K
npenojaBaHuio (GU3MKUA Ha YrTyOJIEHHOM YPOBHE MPH YCIOBUU COXPAHEHHUs 00s3aTeIbHON
4acTU COAEPKAHUS Kypca.

®du3uka Kak Hayka O HambOojee OOMIMX 3aKOHAX MPHUPOMBI, BBICTyHas B KauyecTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH 00
okpyxaromem mupe. [lIkonpHBIN Kype PU3MKH — CHCTEMOOOPa3yIOMIHA 1T €CTECTBEHHO-
HAy4YHBbIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEkKAT B OCHOBE MPOIECCOB
U SIBJICHUH, M3y4aeMbIX XHMHUEW, Ouosioruei, pusznueckoil reorpadueil m acTpOHOMHEH.
Hcnonp30BaHne M aKTHBHOE NpPHUMEHEHHE (M3MYECKUX 3HAHHUM OMpPENeuiio XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS



KOCMOCa, TOJYy4YeHHUs HOBBIX MaTepuajoB C 3aJaHHBIMU CBOWCTBaMU. M3yuenue Qusuku
BHOCHUT OCHOBHOM BKJIaJq B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI MHUPA
oOyuaromierocsi, B (pOpMHpOBaHHME yYMEHMM HPUMEHATh HAy4yHBIM METOJ IO3HAaHUS INpHU
BBINIOJIHEHUH UMU YUEOHBIX UCCIIEI0BAHUI.

B ocHoBy kypca pu3nku Ha ypoBHE CpeHEro o0IIero 00pa3oBaHus MOJIOKEH P UICH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 IOCTPOEHHUS.

Hoea yenocmuocmu. B COOTBETCTBUU € HEN KypC SBIICTCA JIOTHYECKH 3aBEPIIECHHBIM,
OH COJIEP>KUT MaTepual U3 BCEX pa3/eioB (PU3MKH, BKIKOYAET KaK BOIPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoen 2enepanuzayuu. B cooTBETCTBUU C HEW MaTepuan Kypca (GU3HKH OOBEAMHEH
BOKpYT (hu3nueckux Teopuid. Benymum B Kypce siBisieTcs pOpMUPOBaHUE MIPEICTABICHHUM O
CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEIIECTBE U IOJIE.

Hoea  cymanumapusayuu. EE peanuzanuss INpeanojiaracT  HUCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (pU3NUecKod HayKH, OCMBICICHHE CBSI3U Pa3BUTUS (UBMUKH C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIMU, HPABCTBEHHBIMU M SKOJIOTUYECKIUMHU
npodseMaMu.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢u3uku yriayOn€HHOTO  ypOBHS
OpeanojgaraeT 3HAaKOMCTBO C IIUPOKMM KPYrOM TEXHUYECKMX M TEXHOJIOTMYECKUX
NPWIOKEHNUH U3yUYEHHBIX TEOPHUil 1 3aKOHOB. [Ipu 3TOM paccMarpuBaroTcs Ha YPOBHE 0OIIUX
MIPEACTABICHUI U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTUH.

Hoea 3xkonozuzayuu peanmu3yercs INOCPEICTBOM BBEIECHHUS IEMEHTOB COACPIKAHUSA,
HOCBSILEHHBIX YKOJIOIMUECKUM MTpo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM
TEXHUKM W  TEXHOJOIMH, a Takke 00CyXkaeHus MpoOJeM  palruOHAIBHOTO
MIPUPOIONOIB30BAHUS U SKOJIOTUIECKOW O€30MacHOCTH.

OcBoeHue coaepKaHus MPOrpaMMsbl Mo (PU3HUKE JOHKHO OBITh MOCTPOEHO HA MPUHIIUIIAX
CUCTEMHO-/I€ATEIbHOCTHOr 0 oixoa. J{ist pusnku peannsanus 3TUX IPUHLIKIIOB Oazupyercs
Ha HCIIOJIB30BAHUHU CAMOCTOSATEIBHOTO JKCIEPUMEHTA KaK IIOCTOSIHHO JACMCTBYIOLIETO
dakTopa yueOHoro mporiecca. Jjis yriny0iaEHHOTO ypOBHS — 3TO CUCTEMa CaMOCTOATEILHOTO
YYEHUYECKOTO SKCIEPUMEHTa, BKJIIOYAIOMIETO (POHTANIbHBIE YYEHUYECKHUE OMBITHI MPH
M3y4YeHUH HOBOTO MaTepuaia, JlabopaTopHble pabOThl M paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI J[Ba croco0a peanu3aluu (U3HYECKOro IpakTukyma. B mepBoM ciydae
IOPAaKTUKYM IpoBoauTcs Jnb6o B koHue 10 m 11 kmaccos, nubo mociie nepBoro U BTOPOTO
MOJTYyTOJIUI B KQKIOM M3 3TUX KJIacCOB. BTOpo# crioco6 — 3To nHTerpanus padoT MpakTHKyMa
B CHCTEMY JIabOpaTOpPHBIX PabOT, KOTOpPbIE MPOBOASTCS B IPOLECCE H3YyUEHHUs pasfena
(temsr). ITpu aTOM o paboTamu pakTUKyMa MOHUMAETCS CAMOCTOSITENIbHOE UCCIIEJOBAHKE,
KOTOpPO€ NPOBOAMUTCA IO PYKOBOJACTBY CBEPHYTOro, 000OIIEHHOro BHJa O€3 IMOIIArOBOU
UHCTPYKLHUH.

B nporpamme no ¢usnke cucteMa y4eHHUECKOTO SKCIIEPUMEHTa, J1a00paTOPHBIX paboT
U TpakTUKyMa MpeCTaBieHa eIWHbIM TepeuyHeM. BpiOOp TemaTuku A 3TUX BUAOB
YUEHUYECKUX MPAKTUUYECKUX pabdOT OCYLIECTBISAETCS YYaCTHMKaMU 00pa30BaTEIbHOIO
npouecca UCXoAs U3 OCOOEHHOCTEW MOYpPOYHOIO IJIAHUPOBAHUS U OCHAIICHUSA KaOMHETa
¢usuku. Ilpu stom oOecneunBaeTcsi OBIAJCHHE OOYUYAIOIUMUCS YMEHHSIMH TPOBOAUTH



npsiMble U KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3MYECKHX BEITUYHMH U
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUe yIeNnseTcs peleHHIo pacy€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
IJIs1 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBIISIIOTCS 3a[a4yl C SIBHO 3a/IaHHON M HESIBHO 3aJlaHHON
(bu3nuecKkoil MOEIBIO, MO3BOJISIONINE MPUMEHSATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU
KaK U3 OJHOTO pas3jiesia Kypca, TaKk U HHTerpupys NPUMEHEHNE 3HAHUN U3 Pa3HBIX Pa3/IeioB.
JInsi KaueCTBEHHBIX 3a/lady MPUOPUTETOM SIBJISIFOTCS 33JaHUs Ha OObSCHEHHE/TIpeiCKa3aHne
NpoTeKaHus GU3NUECKUX SABJICHHUI U MTPOLIECCOB B OKPYKAIOIIEH KU3HH, TpeOyolIre BbIoopa
¢bu3nvecKoit MOAENH ISl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanmsimu PI'OC COO k MarepHalibHO-TEXHHUECKOMY
o0ecrneveHnto ya4eOHOro nporecca Kype (GU3MKu yriryOJlIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus JOJKEH M3Y4aTbCs B YCIOBHUAX MpEAMETHOro KabuHera. B xabunere
(U3MKK JOJDKHO OBITh HEO0OXOAMMOE J1adopaTOpHOE OOOpYJOBAaHUE JJI BBITIOJHEHUS
YKa3aHHBIX B MpOrpamMme no (pu3HnKe YYeHHUYECKHX OMbBITOB, TAOOPATOPHBIX paboT U padoT
MPaKTHUKyMa, a TAaKkKe TEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMOHCTpalMoOHHOE 000pynoBaHUE (POPMHUPYETCSI B COOTBETCTBHH C MPUHIIUIIOM
MHHHMMAJIbHOHN JTOCTaTOYHOCTH M O0ECleYrBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IPOrpaMMe
1o (U3KKE KIFOYEBBIX JEMOHCTPAIUI ISl UCCIEIOBAHUS U3yYaeMbIX SIBICHUI U MPOIECCOB,
SMIOUPUYECKUX U (PYHIAMEHTATIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUII.

JIaGopatopHoe 000pyAOBaHUE JIJIsl YUEHUYECKUX MPAKTUYECKUX padoT hopMupyercs B
BUJIE€ TEMATUYECKHX KOMIUIEKTOB M 00€CleunBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyuatomuxcs. TemaTnueckue KOMIUIEKTHI Ja00paTOpHOrO 000pYAOBaHMS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUE LU(POBBIX 1aOOpaTOPHil.

OCHOBHBIMU 1IENIAMU U3Y4YCHUS (PU3UKU B 00IIEM 00pa30BaAHUU SBISIOTCS:

dbopmMupoBaHMEe WHTEpECa W CTPEMJIEHUS OOYyYaromuXcs K HAayYHOMY H3YYECHHUIO
HPUPOABI, Pa3BUTHE UX WHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUH O HAydYHOM METOJE TO3HaHusiA H (popmupoBaHHE
HCCIIEIOBATENICKOI'O OTHOIICHUS K OKPY’KAIOILIUM SIBJICHUSIM;

(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTra U3y4eHHsS OCHOB CTPOCHUS
Matepuu U GyHIaMEeHTAIbHbBIX 3aKOHOB (DU3UKH;

dbopmupoBaHre yMEHUH OOBSICHSTD SBJICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUH U
HAYYHBIX JOKA3aTeNbCTB;

dbopMupoBaHHEe MPEACTABICHUN O PO (PU3UKU ISl PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUi;

pa3BUTHE TIPEJICTaBIEHUII O BO3MOXHBIX cdepax Oynymeil mnpodeccnoHaIbHOM
AESITeIbHOCTH, CBSA3aHHBIX C (PU3MKOW, MOJATOTOBKAa K JalbHEHIIEeMy OOYyYEHHIO B ITOM
HaIPaBJICHUU.

JlocTmkeHne 3TUX Lieie o0ecreunBaeTcs pelIeHHeM CIEAYIOMUX 3a/1ad B Mpolecce
U3yueHUs! Kypca (PU3MKH Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHus:



NpUOOpPETEHUE CUCTEMBI 3HAHUI 00 OOHMMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOUYAs MEXaHWKY, MOJEKYJSIPHYI (U3UKY, IJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U SJIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHHE YMEHUW TMPUMEHATh TEOPETHUECKUE 3HaHUS JJis1 OOBIACHEHHS
(bU3UYEeCKUX SBICHUN B IPUPOE U JUIsl IPUHATHUS MPAKTHUECCKUX PEIICHUN B TTOBCEIHEBHOM
KU3HU;

OCBOCHHME CIOCOOOB pEUICHUS pPa3jIMYHbIX 3a7ad4 C SBHO 3a/JlaHHON (hU3UYECKO
MOJIENIbIO, 3ajJlay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO3JaHuE (PU3NYECKOW MOJIENH,
aJIeKBaTHOM yCIIOBUSM 3aJlaui, B TOM YHCIIE 33/1a4 MH)XEHEPHOI'O XapaKTepa;

MoHUMaHue (U3NUECKHX OCHOB W TMPHUHIIUIIOB JCUCTBHUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPY’KAIOILYIO CPEIY;

OBJIAJICHUE METOJaMHU CaMOCTOATENIbHOTO IUIAHUPOBAHUS U MPOBEIACHUS (HU3UUECKUX
HKCIIEPUMEHTOB, aHaju3a U HUHTepHpeTanuu MHGOpMAaIUK, ONpPEeAeNIeHUs] JTOCTOBEPHOCTU
MOJIy4YE€HHOTO pe3yjbTaTta;

CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUU MPOECKTHO-UCCIEN0BATENBCKOM, TBOPUYECKON
NEeSTETbHOCTH;

pa3BuTHe uHTEepeca K cdepam npodecCUOHANbHOU AESTENbHOCTH, CBA3aHHOM C
(hU3UKOI.

B cootBerctBun ¢ tpeboBanusmMu OPI'OC COO yriyOnéHHBIM YpOBEHb H3YUCHHS
yueOHoro mpeamera «®du3uka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs BbIOWpaETCS
00y4YarouMMuUcs, TUIAHUPYIOUMMU TPOJ0JDKEHHE 00pa30BaHus MO CHEIHAIbHOCTAM (DU3UKO-
TEXHUYECKOTO MPOPuIs.

Ha wusyuenue ¢usuku (yrayOn€HHBIM YpOBEHb) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanwust otBoauTcs 340 vacoB: B 10 kimacce — 170 gacos (5 wacoB B Henento), B 11 kacce
— 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamme mo ¢Gu3MKe MepevyeHb J1adOpATOPHBIX U MPAKTUUYECKUX
paboT SBISETCA PEKOMEHJIOBAHHBIM, YUYUTENb J€JaeT BbHIOOp MpOBeNeHUs 1ab0opaTOpPHBIX
paboT 1 OMBITOB C YYETOM MHIUBHUYyAIbHBIX OCOOCHHOCTEHN 00yYarONINXCs.

B ydeOHOM mmane cpeHero oo1iero oopasoanus npeameT « Pu3nkay 6a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHON o0macTu «EcTecTBeHHO-HAYYHbIE PEAMETBD.

Hekotopslie npakTudeckue padoThl OyayT MPOBOAUTH C UCIIOJIb30BAHUEM 000pYAOBaHUS
[lentpa «Touka pocra», MOCKOJBKY L[E€HTp €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOU
HampaBiieHHocTel «Touka pocTa» oOecrneunBaeT peaan3alio 00pa30BaTeIbHbIX MPOrPaMM
€CTECTBEHHOHAYYHOM M  TEXHOJOTMYECKOM  HAMpaBJICHHOCTEHW, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUAMM 3aKOHOAATENbcTBA B cdepe 00pa3oBaHUs U C Y4ETOM
pexkoMeHanui deaepanbHOro oneparopa yueOHoro npeamera « Duzukay.

Hcnons3zoBanue o6opynoBanusi « TOUKK pocTay MpH pean3alui JaHHOW MpOorpaMMbl
MO3BOJIAET CO3AaTh YCIOBUS Al (OPMUPOBAHUS Y YYAIIUXCS €CTECTBEHHO-HAYYHOM,
MaTeMaTHYeCKOH, HH(DOPMAIIMOHHOM TPaMOTHOCTH, (OPMHUpYETCS KPUTHUECKOE H
KpeaTUBHOE MBIIILJIEHUE, COBEPIIEHCTBYIOTCS HaBBIKU €CTECTBEHHO-HAYYHOM
HAIpPaBJICHHOCTH, a TAK)KE MOBBIIIAETCS KaueCTBO 00pa30BaHMs.



ba3oBblii KOMIUIEKT 00OpyaoBaHMs HeHTpa «Touka pocTta» mo (Qu3MKe MpeacTaBIeH

CIEAYIOUIUMHU JaTYUKAMMU:
e JlaTuuk aOCOIIOTHOTO JABJICHMUS.
e JlaTyuK NpOU3BOJUT U3MEPEHUS A0COIIOTHOIO JaBJICHHUS.

YyBCTBUTEIBbHBIN 3JIEMEHT JaTYMKA BBINOJHEH Ha 0a3e MOHOJIUTHOTO KPEMHHUEBOIO
BE30PE3UCTOPA € BHEAPEHHOW TEH30PE3UCTUBHOW CTPYKTYpPOM, KOTOpas IO3BOJISAET
UCKJIIOYUTH BO3MOXHBIE TIOTPEITHOCTH U IOCTUTHYTh HEOOXOIUMOM TOUHOCTH n3MepeHuil. B
KOMIUIEKT JaTyuka aOCOJIOTHOTO J[aBJIEHUS BXOAUT THUOKas repMeThyHas TpyoOka s
HOJKJIIOYEHMS ILITYIIepa 1aTYhKa K J1abopaTopHOMY 000pyA0BaHUIO.

e JlaTuuk moJioxeHust (MarHUTHBIM ).

JlaTuuk uU3MepseT BPEMEHHbIE OTPE3KHM MEXAy MOMEHTaMU IPOXOXKICHHS OO0BEKTa
PSAAOM C OECKOHTAKTHBIMH JIETEKTOpPAaMHU. beCKOHTaKTHBIE JETEKTOPHI SBIISIOTCS BHIHOCHBIMU
Y KpEensATCs Ha METAJUIMYECKOU MM MATHUTHOW NOBEPXHOCTH. KomuecTBo ocelt n3MepeHus
JaTYMKA MOJIOKEHHSI PAaBHO 3, THAIa30H U3MEPEHUI 0 Kax10M u3 oceld X, Y 1 Z cocTaBisieT
ot 0 1o 360 rpa.

KOMIIIEKT COIMyTCTBYIOIIMX 3JIEMEHTOB IS DKCIIEPUMEHTOB 110 MEXAHHKE.

KoMIiekT comyTCTBYIONIMX 3JIEMEHTOB sl SKCIIEPUMEHTOB IO MOJIEKYJISIPHOHN (PHU3UKE.

KoMmuiekT comyTCTBYIOIMMX 2JIEMEHTOB IS SKCIIEPUMEHTOB I10 3JIEKTPOJUHAMMUKE.

KOMIIIEKT COIyTCTBYIOIIMX 3JIEMEHTOB JUISl IKCIIEPUMEHTOB I10 OIITHKE.

e JlaT4MK TOKA, MATHUTHOTI'O IOJIsI, TEMIIEPATYPBI.

Hlupokuii crnekTp UU(GPOBBIX JATYMKOB IO3BOJIAET Yy4YalIUMCS 3HAKOMUTCS C
napaMeTrpamMu (PU3UYECKOro HKCIIEPUMEHTa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha
KOJM4ecTBeHHOM ypoBHe. C momompio 1udpoBoi 1a0OpaTOPUU MOXKHO MPOBOAUTH
JUIMTENBHBIN JKCIIEPUMEHT JAKE€ B OTCYTCTBMM 3KcIiepuMeHTaTopa. Ilpu aTtom msmepsiemble
JaHHbIE M PE3yJbTaTbl UX O0OpabOTKH OTOOpPa)arOTCs HEMOCPEICTBEHHO Ha DJKpaHe
KOMITBIOTEPA.

[udposbie 1abopaToOpuu MO3BOJSAIOT CYIIECTBEHHO SKOHOMHUTD BpeMsi, KOTOPOE MOKHO
MOTPATUTh Ha (POPMHUPOBAHHE UCCIIETOBATEIbCKIX YMEHUN yUaTUXCA.



COILEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayyHblid MeTOJ MO3HAHUS MPUPOBI.

®uzuka — pyHAaMEHTAIbHASL HayKa O npupoje. HaydHblil MeTO/l MO3HAHUS U METO/IbI
UCCIIeIOBaHUs (PU3NYECKUX SABJICHUH.

DKCIEpUMEHT U TEOPHs B Mpoliecce Mo3HaHus npupoabl. Habmonenue u skcrepuMenT
B (hu3HKe.

Cnioco0bl nu3MepeHust PU3NYECKUX BETMYUH (aHAJIOTOBbIE U IIU(PPOBBIE U3MEPUTEIILHBIE
npuOOpPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepenuit Gu3NYECKUX BETUYUH (aOCOTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue pU3NUECKHUX SBJICHUNA U MPOLIECCOB (MaTepHalibHAs TOYKA, a0COIIOTHO
TBEPJIOE TEJO, WACalIbHAs KUAKOCTh, HJEaJbHBIM Tra3, TOYeUHBIA 3apsy). [umoresa.
@uU3NYECKNI 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTU. PU3HUECKast TEOPHUS.

Pons u mecto ¢usuku B (HOPMUPOBAHUM COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B
MPAKTUYECKON AESITENbHOCTHU JTHOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3MepeHne cuiibl TOKAa W HANpPSOKEHHUS B LENH MOCTOSHHOTO TOKAa MPHU MOMOIIU
aHAJIOrOBBIX U IIU(POBBIX UBMEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ UppoBoii 1aboparopueit o ¢pusuke. [Ipumeps n3mepeHus: GPU3NIECKUX
BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBMKeHUE. OTHOCUTEIBHOCTh MEXAaHHYECKOro ABuxkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-Bexktop MarepuanbHOW TOYKH, €r0 MPOEKIHMH HA OCU CHUCTEMbI KOOPJHHAT.
Tpaexkropus.

[lepemernienue, cKOpoOCTh (CpelHssl CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOpPEHHUE
MaTepualbHOM TOYKH, UX MPOEKIMU HA OCH CUCTEMBI KOOpaAuHaT. ClI0kKEHUE MepeMereHui
U CJIO)KEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPSMOJIMHEWHOE JIBH)KEHUE. 3aBHUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEepUAIbHON TOUKH OT BPEMEHU U X FPAPUKH.

CBoOoHOE MaseHue. Y CKOpeHrne cBoOOIHOro najeHus. JBikeHue tena, OpoieHHOro
MO/ YIJIOM K FOPHU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHHUS MaTepHATIbHON
TOYKH OT BPEMEHH U UX TpaduKu.

KpuBonuneniHoe nBmkeHue. J[BmKkeHne MaTepruaibHOM TOYKH IO OKPYKHOCTH. YTJI0Bas
U IMHEHas ckopocTh. [lepro u yactota oOpamienus. LlenTpocTpemuTenbHOE (HOPMAIBHOE),
KacaTeJIbHOE (TaHT€HLUAIBHOE) U MOJHOE YCKOPEHUE MAaTEPUAIbLHON TOYKH.

TexHUUecKre yCTPOWCTBA M TEXHOJOIMYECKUE MPOLECCHL: CIUAOMETP, IBHKECHHE
CHaps/10B, LICTIHbIE, IIecTepEHYaThie U PeMEHHBIE Mepeadyn, CKOPOCTHBIE TU(THI.



Hemoncmpayuu.

Mopenb cucteMsl OTCYETA, WILTFOCTPALUs KHHEMATUYECKUX XapAKTEPUCTHUK ABUKECHMUS.

CriocoObl ncciae10BaHus IBUKEHUH.

NirocTpanys npeaeiabHoro Nepexona U N3MEpeHre MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBanre ABMKEHUI C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habutoienue nBmxeHus Tena, OpoleHHOTro MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

HampaBnenue ckopocTy IIpu ABMKEHUM 110 OKPY’KHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuUe MyTel, TPAEKTOPUI, CKOPOCTEHN IBUAKEHHUS OJJHOTO U TOTO K€ TeJla B Pa3HbIX
CHUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

M3yueHne HepaBHOMEPHOIO JIBUYKEHUS € LIEJIbI0 ONPEIEIECHUS MTHOBEHHOU CKOPOCTH.

N3mepeHne yckopeHus NIpU MNPSAMOJMHEMHOM PaBHOYCKOPEHHOM JBWKEHUHM I10
HAaKJIOHHOW IUIOCKOCTH.

Hccenenoanue 3aBUCMMOCTH ITyTH OT BPEMEHU PU PAaBHOYCKOPEHHOM JBUKECHHH.

N3mepenue yckopeHuss CBOOOJHOTO TMaJgeHUs (PEKOMEHJIOBAHO HCIOJIb30BAaHUE
1udpoBoii 1adopaTopun).

N3ydenue nBuxeHus Tena, GpoIIeHHOro ropu3oHTanbHO. [I[poBepka rumoTe3sl 0 NpsMoit
IIPONOPLIMOHAIIBHON 3aBUCHMOCTH MEKy JAJIbHOCTBIO ITOJIETA U HAYAIbHOM CKOPOCTHIO TEIA.
M3yueHune ABUKEHUS TENA 110 OKPYKHOCTH C IIOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IE€pUOJA OOpaleHHsT KOHUYECKOTO MAasiTHUKAa OT €ro
IapamMeTPOB.

Tema 2. lunamuxa.

Ilepeiii  3axkoH  Hprotona. HMuepumansHeie  cucteMbl  orcuéra. lIpuHuun
oTHOcUTenbHOCTH ["anmunes. HennepuuanbHble CUCTEMBI OTCUETA (ONPEAEIICHUE, IPUMEDBI).

Macca tena. Cwia. [IpuHuun cyneprosuiuy CHil.

Bropoi 3akoH HproTOHa /U151 MaTepruaIbHON TOUKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALMIOHHON U HHEPTHON MACCBHl.

Cuna T1sbxkecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOAHOIO NAAECHHUA OT BBICOTHI Haj
MOBEPXHOCTBIO IIJIAHETHI M OT reorpaduyeckoil mupoTsl. [IBukeHHe HEOECHBIX TEl U MX
cnyTHUKOB. 3akoHbl Kemtepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKYILIETOCs ¢ YCKOPEHUEM.

Cuna tpenms. Cyxoe TpeHue. Cuna TpEeHHs CKOJIBKEHUS W CWIA TPEHUSA IIOKOS.
Koadpunment tpenus. Cunia COnpoTUBIIECHUS NIPU ABMKEHUU TeJla B XKUAKOCTU UJIH Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUYKEHUS.

Hasnenue. I'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyeckre ycTpoOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: NMOAIIMIIHUKM, IBHUXECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmoienue nBMKEHUS TNl B MHEPLHUATIBHBIX M HEUHEPIMAIBHBIX CUCTEMAaX OTCUETA.



[IpuHIMIT OTHOCUTETBHOCTH.

Kauenne nByX LUMIMHAPOB WIM IIAPOB PA3HOM MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIBHO HEMHEPLUAIILHOW CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAECHCTBYIOIIEH MPUIIOKEHHBIX K TEIXY CHJI C MPOU3BEICHUEM MACCHI
T€Ja Ha €r0 YCKOPEHUE B MHEPLUUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOIIUX B PE3YJIbTATE B3AUMOIEHCTBHS TEJL.

N3MepeHne macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOJIBEME U MAICHUU.

[{eHTpOOEKHBIE MEXAaHU3MBI.

CpaBHEHHE CHUJT TPEHHUSI IOKOS, KAUEHHSI U CKOJIbYKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne paBHOACHCTBYIOLIEH CUIT IPU JBUXKEHUU OPYCKa M0 HAKIOHHOM MIIOCKOCTH.

[IpoBepka rumnore3sl O HE3aBHCUMOCTH BPEMEHH JBHKEHHA OpycKa MO HAaKJIOHHOMN
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCChl.

HccnenoBaHue 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMalium.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, NEPEKUHYTOW uepe3 JETKUU
OJI0K.

W3mepenue kodpdunmeHta TpeHUs MO BEIUYUHE YIJIOBOTO  KoddduiueHTa
3aBUCUMOCTH Fp(N).

UccnepnoBanue JBukeHUsT Opycka [0 HAKJIOHHOM IJIOCKOCTH C IEPEMEHHBIM
K02 PUIIUEHTOM TpEeHHUS.

N3yueHune ABMKEHUS I'Py3a Ha BAITy C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

AbcomoTHo TBEp10€ Teno. [locTynaTenbHoe U BpalateabHOe ABMKEHUE TBEPAOTO Tela.
MOMEHT cuibl OTHOCUTENBHO OCcH BpauieHus. [lieuo cunbl. ClnoxkeHue cui, NPUII0KEHHBIX K
TBEpAOMY Teny. LleHTp TsbkecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TEA.

YcroitunBoe, HeyCTOMUNBOE, OE3pa3TNIHOE PaBHOBECHE.

TexHuyeckne ycTpoHuCTBa U TEXHOJOTHYECKUE MPOLIECCHI: KPOHIUTENH, CTPOUTEIbHBIN
KpaH, peléTyaTble KOHCTPYKIIHH.

Hemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITEMHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycTOMYUBOCTH TBEPAOTO TENA, UMEIOIIETO UIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbec MaTepuanbHON TOYKH, CUCTEMBI MATEPUANIBHBIX TOUYEK. L[eHTp Macc cuctemsl
MaTepuaibHbIX TOUEK. Teopema 0 ABUKEHUU LIEHTpa Macc.



NMnysibec CWIIBI 1 N3MEHEHHE UMITYJIbCA TEINA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE IBUXEHUE.

MoMeHT ummyJibca MaTepuajJbHOW TOYKHU. [IpencraBiieHHME O COXpAHEHUM MOMEHTA
MMITYJIbCa B LIEHTPAJIBHBIX MOJISX.

Pabota cumibl Ha MajoM M Ha KOHEeYHOM mepemenieHun. ['paduueckoe npeacrapneHue
pabOTHI CUJIBI.

MoOIIHOCTb CHUJIBI.

KuneTtnueckasi sHeprusi MaTepraibHOM TOUKH. TeopemMa 00 M3MEHEHUN KUHETUYECKON
OSHEPIUU MaTEpUAIILHON TOUKHU.

IToreHunanbHble U HENOTEHIHANBbHBIE CUiIbl. [loTeHManbHas sHeprus. [loreHnuanbHas
SHEPrus ynpyro aeGopMupoBaHHOM Mpy>kuHbI. [loTeHIIMaNbHAS SHEPTHs TeNa B OAHOPOIHOM
rpaBUTAllMOHHOM Tone. [loTeHnManbHasi SHEprus Tena B TCPABUTALMOHHOM  IOJIE
OJIHOPOJHOrO Imiapa (BHYTpM M BHE mmapa). Bropas kKocMuueckass CKOpOCTb. TpeThs
KOCMHYECKAsi CKOPOCTb.

CBsi3p paOOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHUEM MEXaHHUECKON SHEPIUU CUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON DHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHenue bepHyM A UACATbHOW KUJKOCTA KaK CIEICTBUE 3aKOHA COXPAHCHUS
MEXaHWYECKON IHEPTHH.

TexHuyeckne yCTpolCTBa M TEXHOJIOTUYECKHUE MPOLIECCHI: JBUKEHUE PAKET, BOJIOMET,
KONEp, NPY>KUHHBIA MUCTOJIET, TUPOCKOI, GPUTYPHOE KaTaHUE HAa KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE ABUKEHUE.

N3MepeHne MOIIHOCTY CHUJIBI.

W3meHeHue sHepruu Tena npu COBEPIICHUH PaOOTHI.

B3anmuble npeBpaiieHuss KHHETUYECKONW U MOTEHIMAIBHOM YHEPTUM IIPU JEUCTBUM HA
TEJIO CHUJIBI TSHKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe dHEPIUH NPU CBOOOIHOM MaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3Mmepenne nmnyibca Tena no TOpMO3HOMY ITyTH.

N3mepenue cuiipl TATH, CKOPOCTH MOJIEIH AIEKTPOMOOUIISI K MOIIIHOCTH CUJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHUJIBL.

Hccnenoanne coxpaHeHHs UMITYJIbCa MPU yIPYTOM B3aUMOJEHCTBUMU.

N3MepeHne KHHETUYECKOM SHEPTUH TeJIa 10 TOPMO3ZHOMY Iy TH.

CpaBHeHHE U3MEHEHUS MOTEHIIMATBHON SHEPTUH MPYKUHBI ¢ PA0OTOM CUITBI TPEHUS.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa O HAKIIOHHOM TIOCKOCTH.

Paszpnen 3. MoaekysipHas pu3nka M TepMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHBIE TIOJIOXKEHHUST MOJIEKYJIsipHO-KuHeTnYeckoil Teopun (MKT), ux omnbiTHOE
ob6ocuoBanue. Jluddysusa. bpoyHoBckoe nBrkenne. XapakTep IBIKCHHUS U B3aUMOJICUCTBUS



yacTull BeuiecTBa. Mojeiau CTPOEHUsI Ta30B, KUIKOCTEH M TBEPABIX TEN U OOBSICHEHHE
CBOMCTB BEILIECTBA HAa OCHOBE ATUX Mojeneid. Macca u pa3mepbl MoOJEKyd (aTOMOB).
KomunuectBo Benectsa. [Tocrosnnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoOsl €€ usmepenus. lllkana temmneparyp
Llenbcus.

Mopens uaeanbHOrO ra3a B MOJEKYJISIPHO-KMHETHYECKOM TEOPHM: YaCTHIBI TIa3a
JOBIKYTCS XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

I"azoBbie 3akoHBI. YpaBHeHue MenpaeneeBa—Kianeiipona. AGconoTHas TemIiepaTypa
(mkana temmnepatyp KenbBuna). 3axon JlampTona. M3omporiecchl B WIeadbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BemiecTBa. [paduueckoe mpencTaBiIeHHE H3OMPOIECCOB:
U30TEpMa, U30X0pa, u300apa.

CBsi3p MEXAy JABICHHEM M CpPEIHEW KUHETUYECKOW SHEpruer IOCTYyHaTeIbHOIO
TEIJIOBOTO JIBM)KEHHSI MOJIEKYJl HJACATIbHOrO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUH HJICATIHOTO Ta3a).

CBs3p  aOCOJIOTHOM TeMmeparypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpEAHEH
KMHETUYECKOW SHEPTUEN MMOCTYIIaTEIbHOTO TEIUIOBOTO ABMKEHHUS €€ YaCTHULL.

TexHuuecknue yCTpPOMCTBA U TEXHOJIOIMUECKHE IMPOILECChl: TEPMOMETP, OapoMerp,
NOJIyYEHHE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mojenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchi0 peaibHOro OpPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust KuIKoCcTe.

Mogens onbita IllTepHa.

IIpuTskeHne MOEKYII.

Mopenu KpucTasuinueCKuX peméEToK.

Hab6nrogenue u vicciieoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, PAKMUKYM.

HccnenoBanne mpolecca yCTAHOBJICHHSI TEIUIOBOTO PAaBHOBECHUS MPU TEIJIOOOMEHE
MEK]ly TOpSYEH U XOJIOJHOM BOJOM.

N3yueHne M30TEpPMUYECKOro IMpoiecca (PEeKOMEHIOBAHO HCIOIb30BaHUE LUPPOBOM
nabopaTopun).

N3yyeHnne n30X0pHOTO MporLecca.

N3ydenne nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuueckass  (TJ[) cucrema. 3agaHue  BHEIIHUX — YCJIOBHM 1A
TEPMOJMHAMHUYECKOM CHCTEMBbl. BHemmHue wu BHyTpeHHHE mapaMmeTpbl. [lapameTpsl
TEPMOJMHAMUYECKOM CHUCTEMBI KaK CpEIHME 3HA4Y€HUS BEJIWYWH, OIMCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJUHAMUKH. Camonpou3BosibHas penakcanus
TEPMOJMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.



Mogens wuaealbHOr0 rasa B TEPMOJMHAMHUKE — CHCTEMa YpPaBHEHUMW: ypaBHEHHE
MenneneeBa—KnamneipoHa v BbIpaXE€HNE JIs1 BHYTPEHHEN SHEPIUU. Y CIIOBHS IPUMEHUMOCTH
ATOM MOJENU: HU3Kas KOHLEHTpalWs 4YacTHULl, BBICOKME TeMmIlepaTypbl. BeipaxkeHue s
BHYTPEHHEW HEPTUU OJHOATOMHOTO UAEATBHOTO ra3a.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TEpMOIMHAMHUKE. Bbraucienne paboTsl Mo rpaduky mporecca
Ha pV-auarpamme.

Termnonepenadya kak crnoco0 M3MEHEHHs BHYTPEHHEH SHEPIHHM TEPMOJAMHAMHYECKOU
cucteMbl 0e3 coBepuieHus: padboThl. KOHBEKIIUS, TEMIONPOBOAHOCTD, U3TyYECHHE.

KomnuectBo Temmotel. Tenmno€MKOCTh Tena. YaenbHass U MOJSPHAS TEMIOEMKOCTH
BellecTBa. Y paBHeHHe Maliepa. Y ienbHasd TeIioTa CropaHus TommBa. Pacyér komnuecTBa
TEIJIOTHI IpH Tertonepenaye. [lonstue 06 annadatHoM mporecce.

[1epBblil 3ak0H TepMoaUHAMUKU. BHyTpeHHsist sHeprus. KonudecTBo TemnoTsl U paboTa
KaK MEpbl U3BMEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOANHAMUYECKON CUCTEMBI.

Bropoili 3ak0OH TEpMOJMHAMHUKH [JII PABHOBECHBIX MPOILIECCOB: YEpPE3 3aJaHHOE
PABHOBECHOE COCTOSIHME TEPMOAMHAMUUYECKON CUCTEMBI MTPOXOJUT €AMHCTBEHHAs aqnadara.
AOcountoTHas Temneparypa.

BTopoii 3aKOH TEpMOIMHAMUKHU 7151 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXHO MEPEIATh
TEIIoTy OT Oojee XOJogHOTO Tena K Oojee Harperomy Oe3 kommeHcaruu (Kimayswmyc).
HeobOpaTtuMocTs pupOAHBIX TIPOIIECCOB.

[Tpunnune! necteus TemioBbix MammH. KIIT/I.

MaxkcumansHoe 3nauenue KITJI. Iukn Kapho.

OKOJIOTUYECKUE  aCHEKThl HMCIIOJb30BaHUsA TEIUIOBBIX JBUrareneil. TemioBoe
3arpsA3HEHNUE OKPYKAOIIEH CPEBbI.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHL: XOJOAMIbHUK, KOHIUIIMOHED,
IU3eNbHBIA U KapOIOpaTOpHBIM JBUraTeNH, HapoBas TypOWHA, MOJYyYEHHE CBEPXHH3KHX
TeMIepaTyp, yTHWIM3alMs «TEIUIOBBIX» OTXOJOB C MCIOJIB30BAHUEM TEIJIOBOTO HAacoca,
YTUIHA3AIMS OMOOPTAHMYECKOTO TOTUINBA JJISI BBIPAOOTKH «TETIJIOBOM U AJICKTPOIHEPTUH.

Hemoncmpayuu.

N3menenune Temnepatypsl pu aanadbaTndecKoM pacIIupEHUN.

Bo3nyuHoe orauso.

CpaBHEHUE yAEIbHBIX TEINIOEMKOCTEN BEIIECTB.

Croco0Obl U3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KomnproTepHble MOJIENN TEMIOBBIX IBUTATENECH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenune yaenbHON TEITTOEMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydenune B3auMOCBA3M YSHEPTUHA MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUS U TEMIIEPATYPbI
KUIEHUS )KUJIKOCTEM.

Tema 3. Aepecammnwie cocmoanusn eeuecmea. Dazoevie nepexoonl.



[TapooOpa3oBanue u KoHAeHcanusa. McmapeHue U KUIEHWE. YIelbHas TeIioTa
napooOpa3oBaHHUsl.

HacellieHHbIE M HEHAcChIIEHHbIE MNapbl. KadecTBEHHAs: 3aBUCUMOCTH IUIOTHOCTH U
JaBJICHUS! HACBILIEHHOTO Mapa OT TEMIEPaTypbl, UX HE3ABUCUMOCTb OT 00bEMa HACBIILIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT JJABJICHUS B KUJKOCTH.

BraxxnocTs Bo3yxa. AOCOIOTHASI 1 OTHOCUTEIIbHAS BIAKHOCTD.

Teépnoe Tteno. Kpucramnmyeckue u amopdHble Tenaa. AHU3OTPOIUS CBOMCTB
KpucTtamioB. [1naBiaenue u kpuctammzanus. Y ieiabHas Teriora miaBiaeHus. Cyoaumanus.

Hedopmanuu TBEpIOTO Tena. Pactsokenue u cxarue. Cnpur. Monyas FOura. Ipenen
YOpPYTUX Ae(popMariyid.

TemoBoe pacuMpeHne )XKUIKOCTEN U TBEPABIX TEN, 00BEMHOE U TMHENHOE PACILIPEHUE.
AHrapMOHM3M TEIUIOBBIX KOJIEOAHUM YaCcTUILl BEIIECTBA KAK MPUUYUHA TEIIOBOT'O PACIIUPEHUS
Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHEPTUM B Pa30BBIX Mepexoax.

VYpaBHeHue TermoBoro OamaHca.

[ToBepxHoctHoe  HaTskeHWe.  KoaduimeHT  MOBEPXHOCTHOTO  HATSHKEHUS.
Kanunnsapasie siBienus. JlapieHne noa MCKpUBJIEHHON MTOBEPXHOCTHIO KUAKOCTH. DopMyna
Jlamaca.

TexHuyeckre yCTpOMCTBA W TEXHOJOTHMUECKHME MPOILIECCHI: JKUJKUE KPUCTAJUIbL,
COBPEMEHHbIE MaTEPHUAIIBI.

Hemoncmpayuu.

TennoBoe pacumpeHue.

CBOICTBA HACBHIILIEHHBIX NIAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JaBJICHUM.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHI C MBUIBHBIMH TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBneHus.

Moenu HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco6bl U3MepeHUs BIAKHOCTH.

Hccnenosanne HarpeBaHus U IUIABJICHUS KPUCTAILNIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6nronenue manpix nedopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, PAKMUKYM.

N3ydenue 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3MmepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACBIIIECHHBIX MTAPOB.

N3mepenne abCcoMOTHOM BIIAXKHOCTH BO3yXa U OIICHKA MACChI MAPOB B MTOMEIICHUH.

N3mepenne ko3 duiineHTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

HccnegoBanue 3aBUCUMOCTH JedOpMallid PEe3MHOBOrO 00paslia OT MPUIIOKEHHOM K
HEMY CHJIBI.



Paznea 4. daekrpoanHamuka.

Tema 1. dnexmpuueckoe noJe.

DJeKTpU3alus Tel U €€ NpOABIECHUSA. JNEKTPUUECKUN 3apsa. J(Ba BUIa SJIEKTPUUECKUX
3apsinoB. [IpOBOOHUKM, OUAIEKTPUKU U MOJYHIPOBOJHHUKU. DJIEMEHTAPHBIA AJIEKTPUUYECKUI
3apsAl. 3aKOH COXPAaHEHHUs dJIEKTPUUECKOTO 3aps/a.

B3aumoaeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpspok€aHocTs anektpuueckoro mojst. [IpoOHwii 3apsn. JluHum HanpsHKEHHOCTU
ANEKTPUUYECKOTO NoJIst. OAHOPOIHOE DIEKTPUUECKOE TTOJIE.

IToTeHIMANBHOCTB JIEKTPOCTATUYECKOTO NOJIA. Pa3HOCTH MOTEHIIMATIOB U HAIIPSKEHHUE.
IloreHumanbHass  JHEprus  3apsga B dJEKTpocTatMdeckoM — mone.  Ilorennman
ANEKTPOCTATUYECKOTO TOJIsl. CBs3b HANpsHKEHHOCTH MOJS W Pa3HOCTH MOTEHLUHMAIOB IS
ANEKTPOCTATUYECKOTO OIS (KaK OHOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

[IpyHIMI Cynepno3uLAN dJIEKTPUIECKUX TIOJIEN.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome paBHOMEpHO
3apsHKeHHOTO 1Mo 00bEéMy mmiapa. [lone paBHOMEpPHO 3apsiKEHHONW OECKOHEUHOM IMIOCKOCTH.
KapTtunsbl muHMI HANPSKEHHOCTU ATUX TOJIEW U SKBUNOTEHIMAJIBHBIX IOBEPXHOCTEM.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apSAI0B.

JIMDNEKTPUKU B DJIEKTPOCTATUYECKOM IoJe. [[udnekTpuueckas NPOHHUIIAEMOCTH

BEILECTBA.
Kongencarop.  DnekTpo€MKOCTh  KOHAEHcCATopa.  DJIEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCATOpA.
[TapannensHoe coenuHeHHe KOHAeHcAaTopoB. llocimenoBaTenbHOE — COEUMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBM>KEHHE 3apsSyKEHHOM YaCTULIbI B OJTHOPOJHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckre yCcTpoiCTBa U TEXHOJIOIMYECKHUE MPOLECCHI: SJIEKTPOCKOI, SJIEKTPOMETP,
AIEKTPOCTATUYECKASI 3aIMTA, 3a3eMJICHUE dTIEKTPONPUOOPOB, KOHACHCATOPHI, TeHepaTop Bax
ne I'paada.

Hemoncmpayuu.

YCTpONCTBO M IPUHIIUII IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TOJI€ IBYX 3apsiKEHHBIX MIACTHH.

Mogaenb anekTpoctatndeckoro reaeparopa (Baun ge I'paada).

[IpoBOOHUKH B 3JEKTPUUYECKOM TOJIE.

DJIeKTpOCTaTUYECKAS 3aLIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MOCTOAHHOW U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAAM IUJIACTHH,
PACCTOSTHUSI ME¥K]Ty HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOpPA.

3apsiiKa v pa3psiKa KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.



OuieHKa CUJT B3aUMOJEHUCTBUS 3apsSKEHHBIX TEIl.

Habnrogenne mpeBpamieHusi SHEPTUM  3apsDKEHHOTO KOHJIEHCATOpa B DHEPIHIO
U3JIyYEHUSI CBETOANO/IA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEN KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIMANIOB (HANpSXKEHUs]) TMPU  TMOCIEI0BATEIIBHOM
COEMHEHUU KOH/IEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuia toka. [TocTOSIHHBIN TOK.

VYcnoBust CyliecTBOBaHHSI MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. VICTOYHHKH TOKA.
Hanpsoxenue U u S/1C &.

3akoH OMa [ y4acTKa L.

DJIEKTPUYECKOE  COMPOTUBIECHUE. 3aBUCUMOCTh  CONPOTUBIICHUS  OJHOPOJHOTO
MPOBOJAHUKA OT €ro JJIMHBI U IUIOIIAIM MONEPEYHOrO CEUYCHUSs. Y IeIbHOE COMPOTUBJICHUE
BEIIIECTBA.

[TocnenoBarenbHOE, MapalIEAbHOE, CMEIIAHHOE COEIUHEHHE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AiekTpuueckux mnenei. [IpaBmia Kupxroda.

Paborta snexrpuueckoro Toka. 3akoH [[xoyns—Jlenna.

MOUIHOCTh ANEKTPUUYECKOT0 ToKa. TernaoBas MOIIHOCTh, BbIIEIsIEMasi HA PE3UCTOPE.

OJC u BHyTpeHHEE CONPOTHUBJIEHUE HCTOYHMKA ToKa. 3akoH Oma sl MOJIHOM
(3aMKHYTOM) 3JIeKTpUYECKOM 1enu. MoIHOCTh UCTOYHUKA ToKa. KopoTkoe 3aMbIkaHue.

KonnencaTop B ienu nNOCTOSTHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: aMIEPMETP, BOJBTMETP,
peocTaT, CYETUUK IINEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3MepeHne cuitbl TOKa U HANPSHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHHS Uil PE3UCTOPA, JIaMIIbI
HaKaJIUBaHUS U CBETOJUO/A.

3aBUCUMOCTh CONPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI, IUJIOIIAJIH
MOMEPEYHOT0 CEYEHUS U MaTepuaa.

Hccnenopanne 3aBUCUMOCTM CWJIBI TOKAa OT CONPOTUBIEHUS TPU IOCTOSSHHOM
HaIPSKEHUH.

[Tpssmoe nzmepenne D/IC. KopoTkoe 3aMblKkaH€e TaIbBAHUYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBJICHUS.

Cnoco0Obl coenMHeHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MNOJIOCAMH HUCTOYHHMKA TOKA OT CHJIBI
TOKA B LEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, NPAKMUKYM.

UccnenoBanre cMEMIaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3MmepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

Hccnenoanne 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSIKEHUS 1S JTaMIIbl HAKaJIUBaHMUS.

VYBenuueHue npejeia u3MepeHus amnepmerpa (BoabTMETpa).



N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd JJIC raapbBaHMYECKOrO 3JEMEHTAa OT BpPEMEHH IIpU
KOPOTKOM 3aMbIKaHHUU.

HccenenoBanue pasHOCTH MOTEHLUUAIOB MEXAY IOJIKOCAMU HCTOYHHMKA TOKAa OT CHJIBI
TOKA B LICTH.

HccnenoBaHue 3aBUCUMOCTH MTOJIE3HOM MOLTHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

OnexTpudeckas INPOBOAMMOCTD Pa3iWYHBIX BELIECTB. JJIEKTPOHHAS IPOBOJUMOCTH
TBEPABIX METAUIOB. 3aBUCUMOCTb  CONPOTHBIIEHUS METaUIOB OT  TEMIIEpaTyphl.
CBepxXnpoBOUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonnynpoBonHuku. CoOCTBEHHass M NPUMECHAas MPOBOJUMOCTH IOJYNPOBOJHUKOB.
CaoiicTBa p—n-niepexona. IlonynpoBogHUKOBbIE TPUOOPEI.

DNEKTPUYECKUNA TOK B AJIEKTPOIUTAX. DNEKTPOIUTHUECKAS TUCCOLUALUSA. DIEKTPOIIH3.
3akonsl Dapazes 11 AIEKTPOIU3A.

Onexktpuyeckuid TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIBHBIN pa3psi.
Pas3nuuHbIe TUIBI CAMOCTOSTENBHOIO pa3psaaa. Monnus. [1na3zma.

TexHuueckue ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHHWE: TIa30pa3psIHbIC JIAMIIbI,
AIIEKTPOHHO-Ty4eBas TpyOKa, MOy POBOAHUKOBBIE MPUOOPHI: AUOM, TPAH3UCTOP, GOTOAUO,
CBETOJMOJI, TalbBaHWKA, padUHUPOBAHHWE MEAM, BHIIUIABKA ATIOMHUHHS, DSJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsI 3ekTposm3za Dapazes.

M ckpoBo# pa3psa U IPOBOAUMOCTB BO3/1yXa.

CpaBHeHME IPOBOAUMOCTH METAJUIOB U IIOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI NPOBOAUMOCTD IUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

Hab6nronenue amexkrponmsa.

M3mepenue 3apsiia OAHOBAICHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

PDu3uYeCKU NPAKTUKYM.

CriocoObl  M3MepeHus: (PU3NYECKUX BEJIUYMH C MCIOJIb30BAHUEM aHAJOIOBBIX U
IU(PPOBBIX U3MEPUTEIBLHBIX IPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CUCTEM. AOCOIIOTHBIE
U OTHOCUTENbHBIE MOTPEIIHOCTH HU3MepeHuil ¢usnueckux BeaudyuH. OIEeHKa TI'paHHUIL
ITOIPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUH, WCCICNOBAHUNA 3aBUCUMOCTEH (PU3NUIECKUX
BEJIMYUH, IPOBEPKA MIPEJIOKEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, ONMCAHHBIX B TEMAaTHYECKUX
paznenax «Y4eHHMUeCKnuil SKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM» ).

MexnpeaMeTrHbie CBSA3H.



Nzyyenue kypca ¢pusuku yriryoaéHHoro ypoBHs B 10 Ki1acce oCyIIecTBIsSETCs ¢ yUETOM
COJIEpKaTEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHaAmuUsA, CEA3AHHLIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAy4YHbIH (PakT, rumoTe3a, ¢u3nyeckas BEIWYMHA, 3aKOH, TEOpHS,
HAONIOJIEHUE, HSKCIEPUMEHT, MOJCIUPOBAHUE, MOJETb, W3MEPEHHE, MOTPEIIHOCTU
U3MEpPEHUI, U3MEepUTENbHbIE MPUOOPHI, LIUPPOBas 1a00paTOPHsL.

Mamemamuka: pellieHHe CHUCTEMbl ypaBHeHMU. JluHeiHas ¢yHKIus, mnapabona,
runepOona, ux rpadpuxku u cBoiicTBa. TpuroHomeTpuyeckue (PyHKIUU: CUHYC, KOCHUHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKUUU
Ha OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusn: wmexanuuyeckoe [BWKEHHE B JKMBOM mipupoae, auddysus, ocmoc,
TEIJI000MEH >KUBBIX OPraHMW3MOB, TEIUIOBOE 3arpsS3HEHUE OKPYKAIOUIEH Cpebl, YTUIM3aLuUs
OMOOPraHNYECKOT0 TOTUIMBA JJIsl BHIPAOOTKHU «TETNIOBOM» U 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HATsHKEHUE Y KAIWUIAPHBIE SIBJICHUS B IPUPOAE, dJICKTPUUECKNE SBICHUS B )KUBOM IIPUPOJIE.

Xumusa: IUACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAS Macca, OJyYEHHE HAHOMATEPHUAJIOB, TEINIOBBIE CBOMCTBA TBEPBIX TEI,
KUIOKOCTEM W Ta30B, JKUJIKUE KPUCTAJUIbL, DJJIEKTPUYECKHE CBOMCTBA METAJLUIOB,
ANEKTPOIMTUYECKAS TUCCOLMALINS, TaJIbBAHUKA, SJIEKTPOHHAsT MUKPOCKOIIHS.

TI'eocpaghus: BnaxxHOCTH BO3yXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpazoBaHue ABUKEHUHN C UCTIOIb30BAHUEM MEXAHU3MOB, YUET CyXOTO
U KUIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMHM (KPOHIUTEWH, pemeTdyarbie
KOHCTPYKIIMH), HCIOJIb30BAHME 3aKOHOB COXPAHEHUS MEXaHHWKH B TEXHHUKE (THMpPOCKOII,
BOJOMET W Jpyrue), ABUraTeidb BHYTPEHHETO CropaHHs, MapoBas TypOuHa, OBITOBOI
XOJIOAUIBHUK, KOHAULMOHEDP, TEXHOJOTHUH ITOJYYEHHsS] COBPEMEHHBIX MATEPHAIOB, B TOM
YUCJIE HAHOMATEPUATIOB, WU HAHOTEXHOJOTHH, 3JIEKTPOCTATHUYECKAsl 3aIlWTa, 3a3€MIICHUE
AIEKTPONPUOOPOB, Ta30pa3PSIHBIE JIAMITbI, TOJYIPOBOAHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznea 4. daekrpoanHamuka.

Tema 4. Maznummnoe noJe.

B3anmoneiicTBue MOCTOSAHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHoe moie.
Bekrop MarnutHOM wuWHAYKUUU. [IpuHOMII Cyneprnio3sviuyd MarHATHBIX TOJeW. JInHuwn
MarHUTHOW UHAYKIUU.

MarnutHoe 1oJjie MPOBOJHUKA C TOKOM (MPSAMOr0O MPOBOJIHUKA, KATYIIKH U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBjJeHUE M MOAYJb. JIBM)KEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHuTHOM 1ose. Pabota cwibl Jlopenna.

MarnautHOoe nose B Bemectse. DeppoMarHeTuky, rnapa- U JMaMarHeTUKH.



TexHuyeckne yCTpOHWCTBA M TEXHOJOTHYECKHE IMPOLECCH: NMPUMEHEHUE IOCTOSHHBIX
MarHuTOB, JJIEKTPOMATrHUTOB, TECTEP-MYJILTUMETP, IICKTPOABHUTATETh SIKOOH, yCKOpUTETH
AJIEMEHTAPHBIX YACTHUL.

Hemoncmpayuu.

KaptvHa nwHWI WHIyKIUM MAarHUTHOTO TIOJIS TIOJIOCOBOTO W TOJAKOBOOOPA3HOTO
MMOCTOSIHHBIX MAarHUTOB.

Kaptna nvHMII MarHUTHOM WHIAYKUWHU TMOJS JUIMHHOTO MPSAMOrO IMPOBOJHUKA H
3aMKHYTOT'0 KOJBIEBOTO MPOBOIHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

Hab6nronenue aBuxeHus MydyKa 3JIEKTPOHOB B MAarHUTHOM I1OJIE.

[IpuHuun fAeMCTBUS  DIEKTPOUM3MEPUTENTHLHOTO NpUOOpa MAarHUTORJIEKTPUUYECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

Uccnenoanne neiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuitbl Amnepa.

N3yuenne 3aBucUMOCTH CHIIbI AMITEPA OT CUIIBI TOKA.

OnpeneneHne MAarHUTHOW MHAYKIMY Ha OCHOBE U3MEPEHHUS CUIIbl AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBrieHUE AIEKTPOMArHUTHON MHAYKUUH. [T0oTOK BekTOpa MarHUTHOM MHAYKUMHU. DJC
MHIYKUUU. 3aKOH 3JIEKTpoMarHuTHOW nHaykuun dapanes. BuxpeBoe aekTpuuecKkoe moie.
Toku Dyxo.

OJ1C uHAyKIMH B TPOBOJIHUKE, ABMKYILEMCS] B OJTHOPOAHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenna.

NupayktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENM NOCTOSHHOTO TOKA. SIBiIeHUE
caMouHaykiuu. J/JC caMOMHIYKINUH.

DHeprusi MarHUTHOTO TOJIs1 KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: WHIYKIMOHHAs II€Yb,
COJICHOU, 3aIlMTA OT 3JIEKTPU3ALMH TEJI IPU IBHXKEHUH B MArHUTHOM I10JI€ 3EMIIH.

Hemoncmpayuu.

Hab6nrogenue siBneHust 3JIeKTpPOMarHuTHOM MHTYKIIUH.

Uccnenosanne 3aBucumoctd D/JC MHAYKUMHA OT CKOPOCTH W3MEHEHUS MAarHUTHOIO
NOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B A IFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHAYKIHUU.

Uccnenosanue 3aBucumocty IJIC caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA
B LICIIN.



Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

Uccnenosanue siBICHUS 3JIEKTPOMArHUTHON UHYKIIHUH.

Onpenenenye NHIYKIIMU BUXPEBOTO MArHUTHOTO TTOJIS.

HccnenoBanue sSBICHUS] CAMOMHIYKIIHH.

CO6opka MozIenH 3JEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

lapmonunyeckue konebanusi. KuHemaTnueckoe ¢ JIMHAMHYECKOE  OIHMCAHUE.
DHEpreTuYecKoe OnucaHue (3aKOH COXPAHEHUsS MEXaHU4eCKOM »sHeprum). BeiBojg
TUHAMUYECKOTO OIKCAHMWSI TapMOHUYECKMX KOJICOAHWH W3 WX DSHEPreTHYECKOro |
KMHEMATUYECKOTO OTTMCAHUS.

AmMmutyna u ¢gaza koiedbanuil. CBsi3b aMILTUTYAbl KOJIEOAHUN UCXOTHON BETMYUHBI C
aMIUTUTYIaMU KOJIeOaHUil €€ CKOPOCTH M YCKOPEHUHI.

[lepuonq wu wuactora Konebanmii. Ilepuox Mambix CBOOOAHBIX  KOJIEOaHMIA
MaTeMaTU4eCKOro MasTHUKA. [lepror cBOOOIHBIX KOJIeOaH!I MPYKUHHOTO MasTHUKA.

[lTonsiTue o 3aryxaromux KosieOaHusAX. BbIHy»KJIeHHble KoJsiebaHusi. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusHue 3aTyxaHus Ha BUJl PE30HAHCHOM KpUBOM. ABTOKOJIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, YaChl, KadellH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0y1e0aTeIbHOrO ABMKCHHUS.

Habnrogenne He3aBUCHMOCTH TMEpUOJA MalblX KOJeOaHWl TIpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanne 3aTyXalolmUX KoJeOaHUW U 3aBUCUMOCTH IEpPHOJa CBOOOJHBIX
KOJIEOAHUM OT COMPOTUBIICHUSI.

UccnenoBanue kojebaHWil rpy3a Ha MAacCUBHOM MpY>XHHE C 1eJbl0 (popMUpOBaHUS
MPEACTABICHUA 00 MIeaTbHON MOJIETTN PYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YIHEPTUHU TIPH KOJICOAHUSAX TPy3a HA TIPYKHUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHUIA.

Hab6nronenue pesonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne nmeproaa cBOOOAHBIX KOI€OaHNN HUTSHOTO U MPY>KUHHOTO MAasSTHUKOB.

N3ydenune 3aKk0HOB ABMKEHHUS Tejla B X0JI€ KOJIeOaHH Ha yIPYyroM IOJIBECE.

N3ydeHune ABMKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUSI aMILTUTY bl 3aTyXalOIIMX KOJICOAHU.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHUIA.

Tema 2. Inekmpomaznummnsle Kojiedbanus.

Koneb6arenbubiii KoHTYyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJI€ATTLHOM
KojebarenbHOM KOHType. @opmyna Tomcona. CBs3b aMIUIMTYbI 3apsijia KOHJAEHCATOpa C
aMIUTUTY/ION CHIIBI TOKA B KOJIe0AaTeTbHOM KOHTYPE.



3aK0H COXpaHEHUs YHEPTUHU B UACATHHOM KOJICOATEIIBHOM KOHTYPE.

3aTyxaromuye JJIeKTPOMArHUTHBIE KosieOaHus. BBIHYXICHHBIE SJIEKTPOMArHUTHBIC
KoJieOaHus.

[TepemeHHbIil TOK. MOIIHOCT, MNEPEMEHHOTO TOKA. AMIUIUTYJHOE M JEUCTBYIOLIEE
3HAYCHUE CUJIbI TOKA M HATIPSDKCHUS TIPU PA3IMIHON (popMe 3aBUCUMOCTH IMTEPEMEHHOTO TOKa
OT BPEMEHHU.

CuHycoMIalIbHBIA ~NEPEMEHHBIA TOK. Pe3ucTtop, KOHAEHCATOp MW  KaTyllKa
MHIYKTUBHOCTH B LIEMU CHUHYCOMJAJIBHOIO MEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3onaHc
HAIPSKEHUM.

Wneansusiil Tpancopmatop. [IponsBoacTBo, nepenada u noTpedIeHHe IIEKTPUIECKOM
SHEPIUH.

DKOJIOTUYECKUE PUCKH MIPU MPOU3BOACTBE IIEKTPO3HEprun. KynbTypa ucnoiab30BaHus
AIEKTPOIHEPTIUH B ITIOBCEIHEBHOM KU3HMU.

TexHn4ecKkne YCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: 3JEKTPUUYECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUHU JIEKTpONepe1ay.

Hemoncmpayuu.

CB0OOIHbBIE ANEKTPOMATHUTHBIE KOJIEOAHHUS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaIOMUX IEKTPOMArHUTHBIX KOJICOAHHIA.

Mopenb 3JIeKTpOMarHuTHOTO TEHEPATOPA.

BoiHyX/1€HHbIE CHHYCOUIaTIbHBIE KOJIEOaHUSI.

Pe3ucrop, kaTynika HHIYKTUBHOCTH M KOHAEHCATOP B LENH IEPEMEHHOTO TOKA.

Pe3onanc npu nocnegoBaTeIbHOM COCIMHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTHU U
KOHJEHCATOpA.

Y CcTpoiicTBO 1 MIPUHLIMM ACUCTBUSI TpaHChOpMaTopa.

Mopenb TMHUY AIEKTPONEPENAYUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Nzyuenune tparnchopmaropa.

HccnenoBanne nepeMEeHHOTO TOKA YEPE3 MOCIEN0BATENBHO COCTMHEHHBIE KOHIEHCATOP,
KATYILIKy U pE3UCTOP.

Hab6nrogenue 351eKTpoMarHiTHOTO pe30HaHca.

Uccnenosanue paboThl HICTOYHUKOB CBETA B LIEH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMACHUNIHBLE 6OJIHBL.

MexaHnueckue BOJIHBI, YCIOBUSA MX pacnpocTpaHeHus. [lonmepedHbie U MpoAoJibHbBIE
BOJHBIL. [lepnon, ckopocTs pactipocTpaHeHus U JJIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpa)keHue, npeoMiieHue, nurepdepeHus u Audpaxuus.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBL.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIyUYEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmHas
OpHUEHTAaLMs BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.



CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXE€HUE, MPEIOMIICHHE, MOJISIpU3aLus,
uHTepPepeHIus u Tudpaxus.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMEeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHIMIBI paguOCBsI3U U TeneBUAcHUA. Pannonokanys.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEN CpeIbl.

TexHuyeckne yCTporUCTBa U MPAKTUYECKOE TPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
pagap, paauoNpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpasBykoBas
JUArHOCTUKA B TEXHUKE U MEAULIMHE.

Hemoncmpayuu.

OO6pa3oBanue 1 pacpOCTPaHEHUE TONEPEYHBIX U MPOAO0IbHBIX BOJH.

Kone6mromieecs Teso kKak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Habmonenue oTpaskeHus: U NpeIoMIICHIS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakini MEXaHUYECKUX BOJTH.

AKyCTUYECKUM PE30OHAHC.

CBoiiCTBa yIbTpa3ByKa U €ro NPUMEHEHHE.

HabGnrogenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW W YacTOTOMH
KoJeOaHui.

Hccnenopanne CBOMCTB  AJIEKTPOMArHMTHBIX BOJIH:  OTPaKEHWE, INPEIOMIICHHUE,
noJispu3anus, 1udpakius, HTepPepeHIus.

Oo6HapyxeHue nHGPAKPaCHOTO U YIbTPahrOIETOBOIO U3ITyUSHH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMmosMHEHOE pacpOCTPaHEHUE CBETA B OAHOPOAHOU cpene. JIyu cBerta. Toueunwin
HMCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHuil B MIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKkOHBI MpENOMIICHUS cBeTa. AOCOJIOTHBIA TMOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus. [10CTOSHCTBO 4acTOThI CBETA U
COOTHOILIEHHE JIMH BOJIH IIPU MEPEXO0JE MOHOXPOMATUYECKOT0 CBETA YEPE3 ITPAHUILy pa3fena
IBYX ONITUYECKUX CPEN.

Xon nyueii B mpusMme. Jucnepcus cBera. CiioxHbIN cocTaB Oesioro ceera. L[Ber.

[TonHoe BHyTpeHHEE oTpaykeHue. [IpenenpHbli yromi nojJHoro BHYTPEHHETO OTPaKEHUS.

CobOuparonie U pacceuBaloliye JUH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKAs CUJIa TOHKOM JTUH3BI. 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUASI TOHKOU C(heprudecKoit
JIMH3BI OT €€ F€OMETPUU U OTHOCUTEIBHOTO ITOKA3ATEN TPETOMIICHUS.

dopmyiia TOHKOH JIMH3bI. Y BEJIMYECHUE, 1ABAEMOE JINH30M.



XoJ nayda, MpOUIEAIETro JUH3Y MOJ MIPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKOMN
ocu. [locTpoenne n300pakeHNi TOUKH M OTPe3Ka MPSMOIl B COOUPAIOIINX U PACCEHBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue nmpudopsl. Pazpemaromas cnocodHocTh. ['71a3 Kak onTUYecKas cucTeMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurtepdepenuus cBera. KorepeHTHblE HMCTOYHHUKH. Y CJIOBHSA
HAOJIOICHUS] MaKCUMyMOB M MHHHUMYMOB B HHTEp(EpEHIIMOHHON KapTUHE OT JIBYX
KOT€PEHTHBIX UCTOYHUKOB. [Iprmepbl KilacCuYecKuxX HHTEPPEPEHIIMOHHBIX CXEM.

HNudpakus cBeta. udpaxkiumonHas pemérka. YciaoBue HAOMIOAEHUS TJIABHBIX
MaKCUMYyMOB TIPH TaJIEHUU MOHOXPOMATHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckne yCTpoOHCTBAa M TEXHOJOTMYECKHUE MPOLECCHl: OYKH, Jymna, MEPUCKOIL,
¢doToanmapar, MUKpPOCKOM, MPOEKIIMOHHBIA amnmapar, IpPOCBETJIEHUE ONTHUKH, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne npeoMIIeHUs CBETA.

Hab6nroneHue nojiHOro BHyTPEHHET0 oTpakeHusl. MoJiens CBETOBOA.

Uccnenoanne xoja CBETOBBIX IYYKOB u€pe3 IUIOCKOMAPATUIENbHYIO IUIACTUHY U
IpU3MY.

UccnenoBanue CBONCTB M300paKeHUH B JTMH3AX.

Mopenu MUKpocKomna, TEJIECKOIA.

Habmonenue natepdepeHinm ceera.

Hab6nronenue 1BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu cBera.

N3ydenune nudpakiiMOHHOW PEIIETKY.

Habmonenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcun cBera.

Habnronenue nonsipusanuu cBeTa.

[IpumeHeHune MoASTPOUIOB JIJI U3YUCHUS] MEXaHUUECKUX HAMIPSAKEHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3MepeHune nokazareis npeioMJIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUIAKUX
JIUH3).

N3mepenne poKyCHOro pacCTOSIHUSI PACCEUBAIOIIUX JIUH3.

[TonyuyeHnue n300pa’keHus B CUCTEME U3 TNIOCKOTO 3epKaja U JIUH3bI.

[Tonyuenue n300pa>keHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrupoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakuuu, nHTEpGHEpeHIIMH U TOISIPU3ALUHN CBETA.

N3ydenue nonsipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUDJIEKTPHKA.

N3yuenue unTephepeHInm J1a3epHOro U3IyYeHHs Ha IBYX IIEJsX.

Hab6nronenue nucnepcun.



Hab6nronenue n uiccienoBanne qupakiiiOHHOTO CIIEKTPa.

N3mepenune IrMHbI CBETOBOU BOJIHBI.

[Tonyuyenue cnekTpa U3aydeHus CBETOIMO/Ia MPU OMOIIU AUPPAKIUOHHON PEIIETKY.

Pa3nen 6. OCHOBBI CrIeNUAIbHON TEOPHUHU OTHOCUTEIHLHOCTH.

['panuibl MPUMEHUMOCTH KIACCHYECKOW MeXaHUKU. [locTyaTel cnenuaibHON TEOpUHU
OTHOCHUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBaji. IIpeoOpasoBanust Jlopenma. YciaoBue
OPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKpAICHUE
TUTUHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTHULIBI. DHEPTUs MOKOSI.

TexHuyeckre ycTpoiCTBa U TEXHOJOTMYECKHUE MPOUECCHI: CIIyTHUKOBBIE NMPUEMHHKU,
YCKOPUTEIH 3apSyKEHHBIX YACTULL.

Y4eHnYeCKuil IKCIEPUMEHT, JJA0OpaTOPHBIE Pa0OTHI, MPAKTUKYM.

Ompenenenre UMITYJIbCa U PHEPTUN PESITUBUCTCKUX YacTHI] (0 oTorpadusiMm TpeKoB
3apsKEHHBIX YaCTHI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBas ¢pusunka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TemIOBOE H3MyueHHE (M3TydeHHE aOCOMIOTHO YEPHOrO Tena). 3aKoH
cmemieHns Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC POTOHA.

®dotorddext. OnbiThl A. I'. Cronerosa. 3akonsl hotorddekra. YpaBHeHHe DiTHIIITEHHA
s potoaddexra. «KpacHas rpanuiay gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JABJICHUE CBETa HAa AOCOJIOTHO TMOTJIOMIAIONIYIO U
a0COJIOTHO OTpaxaromryro moBepxHocth). OnbiTel [1. H. Jlebenena.

BomnHoBreie cBoiicTBa yactuul. Bonnbl ae bpoiins. J{nuaa BoiHbl Ae bpoiins u pasmepsl
o0NlacTU  JIOKaNU3alMK JBUXKYIIEcss vacTuipl. KopmyckynsipHO-BOJHOBOM — Iyaiu3M.
Judpakius >JeKTPOHOB HAa KpHUCTAJLIAX.

Crneunduka wu3mepeHudt B mukpomupe. COOTHOUICHHS  HEOMpPeaeIEHHOCTEN
['eitzenOepra.

TexHuueckne ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIIEKTPOMETP, (OTOIIIEMEHT,
($oTOIaTYUK, TYHHEJIbHBI MUKPOCKOII, COJTHEYHAsi OaTapes, CBETOANO/I.

Hemoncmpayuu.

®otorh(exT Ha YyCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodhdeKTa.

Hccnenoanue 3aBUCUMOCTH COMTPOTUBIIEHUSI MOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauo.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, PAKMUKYM.

UccnenoBanue gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus porosddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSAKEHUS.



Tema 2. Duzurka amoma.

OMmBITHI TIO KICCIIEIOBAHUIO CTpOeHMS aToMa. [ImaneTapuast moaens atoma Pesepdopna.

[Toctynatel bopa. U3nyuenue u norioiieHre (pOTOHOB MPU MEPEXojie aToMa C OJJHOTO
YPOBHS SHEPTUU Ha APYTOM.

Bunbl cnextpoB. CieKTp ypoOBHEW 3HEPTUH aTOMa BOJOPO/IA.

CnoHTaHHOE M BBIHYXJIEHHOE U3Ty4YeHue cBeTa. Jlazep.

TexHuyeckre yCTpOHMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPalbHBIM aHAIU3
(cexTpockort), 1a3ep, KBAaHTOBbII KOMIBIOTEDP.

Hemoncmpayuu.

Moguens onsita Pesepdopra.

Habmonenue nuHedvaTbx ClieKTPOB.

YCTpONCTBO U IEMCTBUE CYETUMKA MOHUZUPYIOIINX YACTHLI.

Onpenenenue NIMHBI BOJHBI JJA3EPHOTO U3ITyYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

Habnronenue nmuHeiyaToro cnekTpa.

HccnenoBanne cnekrpa paspekeHHOTO aTOMAapHOTO BOJAOPOJAa W H3MEpEHHue
noctosiHHOM Punbepra.

Tema 3. Duzuka amomHo20 A0pa U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa I'elizenOepra—Banenko. 3apsin sapa. MaccoBoe 4ucio sipa.
N3oTomsl.

PannoaktuBHOCTh. Aunb(da-pacnan. JNEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacma.
["'amMma-n3iyuenue.

3aKOH pPaJMOAKTUBHOrO pacnaaa. PaavoakTuBHbIE M30TONBI B mpupone. CBoiicTBa
MOHU3UPYIOUIET0 M3JIy4YeHusd. BiusHue paJgHMOaKTHBHOCTH HA JKHBBIE OpPraHU3MBI.
EctectBennbiit poH nznyuenus. Jlozumerpus.

DOHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Anepnusie peaxiuu. Jlenenue wu cuHTe3 snep. SAnepHbie peaktophl. [IpoGiemsr
YOPaBISIEMOTO TEPMOSIAEPHOIO CHHTE3a. OKOJOTMYECKUE ACHEKThl Pa3BUTHS SAECPHOU
DHEPIreTUKH.

Mertoapl perucTpanuy U UCCIEN0BAHUS IJIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTalIbHbIE B3aUMOIeCTBUA. baproHbl, ME30HBI U JIeNTOHLL. [IpeacraBienue o
CranpaptHoit Mogenu. KBapk-rirooHHas MOJIENIb aJpPOHOB.

®dusuka 3a npeaenamu CranaaptHoit Mojenu. TéMHas maTepus U TEMHAs SHEPIHSL.

EnuncTBO u3nyeckoil KapTUHBI MUPA.

TexHuyeckne ycTpoicTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa BuinbcoHa,
AJIEPHBIA peaKTop, TEPMOSAIEPHBIM peakTop, aToMHas OomMO0a, MarHUTHO-PE30OHAHCHAas
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, NPAKMUKYM.

HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

WccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3pnen 8. DiieMeHTbI aCTPOHOMUM M ACTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUHU. I[IpuKiIanHOE © MHPOBO33PEHUYECKOE 3HAUYEHUE
actpoHomuu. [IpuMeHHUMOCTh 3aKOHOB (U3HKHU I OOBSICHEHHS TPUPOIBI KOCMUYECKUX
00BEKTOB.

Mertoapl acTpOHOMUYECKUX HcciaeqoBaHui. COBpPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
PaaNOTENECKOIbI, BHEATMOC(EpHAsI aCTPOHOMUS.

Bun 3Bé3naoro Heba. Co3Be3aus, sipKue 3BE3/bI, TUTAHETHI, UX BUANMOE JBHKEHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MlcTtounuk 3Heprun ConHIa U 3BE3I.

3BE3bI, MX OCHOBHBIC XapAaKTEPUCTUKHU. JlMarpamMma «CIEKTpalbHBIM Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB)»
JUIs 3BE3]l TJIaBHOM TMOCIEAOBaTEIbHOCTU. BHyTpenHee ctpoenue 3BE3N. COBpeMEHHBIE
IPEACTABICHUS O MPOUCXOKICHUH U 3BooInK CoJHIA U 3BE31. DTarbl )KU3HU 3BE3I.

Muieunsiii [Iyts — Hama INanaktuka. Ilonoxkenue u asuwkenue CosHia B ['anakTuke.
Turnel ranakTuk. Paguoranaktuku v kBazapbl. YEpHBIE BIPHI B iApaxX rajJaKTHUK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa60mia. PazOeranue ramaktuk. Teopus
bosproro B3peiBa. PemkTOBOE M3IIydYeHHE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue naonooenus.

Hab6monenuss 3BE3qHOro HeOa HEBOOPYXKEHHBIM TJ1a30M C  HCMOJIb30BAaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN JUIsl OMNpEeNeCHUs] TOJ0XKEHUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE C03Be3us1 CEBEPHOIO MOJyIIapys U IPKUE 3BE3bI.

Habmronenus B teneckon JIyHbI, TUIaHET, TYMaHHOCTEN 1 3BE3IHBIX CKOTICHUM.

Du3uYeCKU NPAKTUKYM.

Croco0bl u3MepeHuss (PU3NYECKUX BEITUYMH C HWCTIOJIB30BAHMEM AaHAJIOTOBBIX H
U (POBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE
U OTHOCHUTEJIbHBbIE TOTPEIIHOCTH U3MepeHud ¢u3nueckux BenudyuH. OIlleHKa TpaHull
IIOIPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUHN, WCCICNOBAHUNA 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH, IPOBEPKA MPEITIOKCHHBIX THIOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMAaTUYECKHUX
paznenax «Y4eHU4eCKU IKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM).

O0o01maronee NOBTOPEHUE.

OO06oOmeHne W CcUCTeMaTH3alMsl COACPKAaHMS pa3mesioB  kKypca «MexaHuKay,
«MonexkynsipHas Gu3NKa ¥ TEPMOAUHAMUKAY, « INEKTPOAUHAMUKAY, «KoneOaHus u BOJTHBDY,
«OCHOBBI CIELMATBFHON TEOPUH OTHOCUTENbHOCTHY», «KBaHTOBas ¢uszmka», «IIeMEHTbI
aCTPOHOMUU U aCTPODUUKID.

Ponb ¢u3Mku M acTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJOTHYECKOH, COLIMAIILHOM U
ATUYECKON cdepax MeATeTLHOCTH YeJOBEKa, POJib U MECTO (HU3UKM W aCTPOHOMHH B
COBPEMEHHOW HAYYHOM KAPTHUHE MHUpPA, 3HAYECHHE OINCATEJIbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTEILHON W MPOTHOCTHUYECKOM (DYHKIMN (PU3HUECKONH TEeOopuH, pojb (Puanueckoit
TeopuH B (POPMUPOBAHUM MPEACTABICHUIA O (PU3NUECKON KapTHHE MUPA, MECTO (PU3HUECKON



KapTUHBl MHpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUNA O
pUpoJIe.

MexnpeaMeTHble CBSI3H.

Nzyudenue kypca ¢pusuku yriryoaéHHoro ypoBHs B 11 kinacce ocyiecTBisieTcs ¢ y4éTom
COJIEpKaTEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MesicnpeOomemmnsle NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SIBJICHUE, HAay4HbI (akT, runoresa, (u3nyecKas BEJIWYHMHA, 3aKOH, TEOpHs,
HaOJIOeHUE, HKCIEPUMEHT, MOJICIMPOBAHUE, MOJENb, H3MEPEHUE, MOTPEUIHOCTH
U3MEpEHHi, N3MEpPUTENbHbBIE MPUOOPHI, IIUPpPOBas Jad0paTopusl.

Mamemamuka: peumieHNEe CHUCTeMbl ypaBHEHUH. TpuroHomerpuyeckue (QyHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpEI
U WX MPOEKIUH HAa OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB. [Ipou3BOJHBIE 3J€MEHTapHBIX
¢byukuii. [Ipuznaku monoOus TpeyroiabHUKOB, OMPECNICHNE IUIOMAIN MIOCKUX (Uryp u
o0BbEMa Ted.

Buonozua: snektpuyeckue SBICHUS B KUBOHM MpHpone, KojlebaTeabHbIe JBHKEHUS B
KMBOH  TPHpOJIE, DKOJIOTUYECKHE PHUCKHM TMpPH  IPOHU3BOJCTBE  AIIEKTPOIHEPIHHU,
AIIEKTPOMArHUTHOE 3arps3HEHUE OKpYXKalolled Cpeabl, YJIbTPa3ByKoBas IUArHOCTUKA B
MEIHIIMHE, ONITUYECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: CTpOE€HHE aTOMOB M MOJEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAIIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAN3.

TI'eozpaghus: marauTHBIE MOMIOCA 3€MIIH, 3aJI€KH MAaTHUTHBIX Py, POTOCHEMKA 3eMHOI
HOBEPXHOCTH, cericmorpad.

Texnonozusn: pPUMEHEHHE MOCTOSTHHBIX MarHuToB, AIIEKTPOMArHUTOB,
ANIEKTpoABUTaTeNb SIKOOM, TeHEepaTop MEPEeMEHHOTO TOKa, MHAYKIMOHHAs IMeYb, JHUHUU
ANIEKTpOIepeay, IEeKTPOABUTaTENb, pajiap, paAuONPUEMHHUK, TEJIEBU30p, aHTEHHA, TeNe(OH,
CBUY-neup, ynbTpa3ByKOBas TMAarHOCTUKA B TEXHUKE, IPOCSKIIMOHHBIN anmapaT, BOJIOKOHHAs
ONTHMKA, COJHeYHas Oarapesi, CHYTHUKOBBIE MPUEMHHUKH, SAJEpHAas »JHEpreTHka u
HKOJIOTMYECKUE aCTIEKThI €€ pa3BUTHSI.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHETO OBIIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHMA YyuyeOHOro mpenmera «Dusmka» TOIKHBI
OTpakaTb TOTOBHOCTh M CLIOCOOHOCTH 00YUaIOIINXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAaHHON
BHYTPEHHEW MO3ULMEN JMUYHOCTHA, CUCTEMOM UEHHOCTHBIX OPUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIEHHUI, COOTBETCTBYIOUIMX TPAJAMLHUOHHBIM LEHHOCTSAM POCCHICKOIO
oOL1ecTBa, pacIMpeHHE KU3HEHHOT'O OIbITA U OTbITa IEATEIbHOCTH B POLIECCE pealn3aliu
OCHOBHBIX HampaBJI€HUI BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM YHCJIE B YACTH:

rpakKIaHCKOr0 BOCTIMTAHMA:

e Cc(hOpPMHUPOBAHHOCTh TPAXAAHCKOW MO3ULUU OOYYaroOIIErocs Kak AaKTUBHOTO MU
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOIECTBA;

e IIPUHATHE TPaIULUOHHBIX 00111eYeI0BEYECKUX I'YMaHUCTHYECKHUX U
JIE€MOKpPAaTUYECKIX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO J€STEIIbHOCTh B MHTEPECAX I'PAXKIaHCKOT0 00IIEeCTBa,
y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aliHy;

e YMEHME B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHU C HUX
GYHKIUSAMU 1 Ha3HAUCHUEM;

e TOTOBHOCTb K TyMaHUTAapHOW U BOJOHTEPCKOM NEATEIHHOCTH.

NATPHOTHYECKOTO BOCIINTAHMS

e c(hOpMHUPOBAHHOCTh POCCUICKON I'paXAaHCKOW NAEHTUYHOCTHU, TATPUOTU3MA,

e I[EHHOCTHOE OTHOLIEHHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSAM POCCUNCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

e c(hOpMHPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUUECKOTO IIOBEICHUS;

e CIIOCOOHOCTh OLEHMBAaThb CUTyallUI0 W TPUHUMAThb OCO3HAHHBIE pEIIEHUS,
OpPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOT0;

e OCO3HAHHE JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTONYMBOTO OYIyLIETO.

ICTETHYECKOT0 BOCTIMTAHMSA:

e OCTETMYECKOE OTHOLIEHHWE K MHPY, BKJIKOYas SCTETUKY HAy4YHOTO TBOPYECTBA,

npucyuiero pu3nveckon Hayke.
TPYAOBOr0 BOCTIMTAHHUS:

e UHTEpEC K pa3luYHbIM cepaM MNpoPecCHOHATBHON NEATEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOM M TEXHUKOM, yMEHHME COBEpLIaTb OCO3HAHHBIM BBIOOD
Oyxayiueil nmpodeccuu U pearn3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TJIaHBI,

e TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BAHUIO B 00aCTH (HU3UKU
HA OPOTSKEHUU BCEU KU3HU.

IKOJIOTNYEeCKOr0 BOCIIMTAHUSA:



c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYphl, OCO3HAHUE TI00ATbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

TUTAHWPOBAHKE M OCYIIECTBIICHUE IEHCTBUI B OKPYXKAIOIICH CpeJie HA OCHOBE 3HAHUS
1eJIeld yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

paciipeHre OIMbITa JEATEIbHOCTH SKOJOTHYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIONINXCS 3HAHUH 0 (Pu3uKe.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3HMUECKON HAYKH;

OCO3HAaHHME ILIEHHOCTH HAy4YHOH JE€ATEeIbHOCTH, TOTOBHOCTh B TMPOLECCE H3YUYCHHS
(U3UKA  OCYHICCTBIISTh MPOCKTHYIO H  HCCJIENAOBATEIBCKYIO  JEATEIHbHOCTD
UHAUBUYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBbIE YHHBEPCAJIbHBbIE YUeOHbIE IeiiCTBHS
Ba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOSITENIbHO (POPMYIIMPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

OIPENEIIATH LEIU AEATEIbHOCTH, 3a1aBaTh IIapaMETPhl U KPUTEPUU UX JOCTUIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PACCMATPUBAEMBIX (U3UUECKUX
SABJIICHUSAX;

pa3pabaTeiBaTh IIJIaH pEIICHHs NpoOJiieMbl ¢ Y4ETOM aHaIM3a HMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM,
OLICHUBATh PUCKHU MOCIEACTBUM NESATEIbHOCTH;

KOOPJMHHUPOBATh U BBIMOJHATH PabOTy B YCIOBUSIX PEATbHOTO, BUPTYaJIbHOIO H
KOMOMHHUPOBAHHOI'O B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOIIEM.

Bba3oBble ucciaenoBarTebCKHe JeCTBUA;

BIIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMH TOHATUSIMH H METOJAaMH
buznueckoil HayKu;

BJIaJIETh HAaBBIKAMH Y4YEOHO-MCCIIEOBATEILCKOM U TMPOCKTHOW EATEITHHOCTH B
ob0nacTi (U3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY MOWCKY
METOJIOB peIIeHUs 3a1ad (U3NYECKOTO COJEp)KaHus, MPUMEHEHUIO Pa3IUYHbIX
METO/IOB MO3HAHUS;

BIIAJICTh BUJAMU JCSTEIHHOCTH T10 TIOJTyYSHHIO HOBOTO 3HAHMSI, €T0 HHTEPIIPETAINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMIHBIX YUEOHBIX CUTYyaIlMsIX, B TOM YHUCIIE
IIPU CO3JIaHUM YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh IPUYUHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UPOBATH 3a/1ady, BHIJIBUTATH
runore3y e€ pelieHHsl, HaxXOAWTh apryMEHTHl IS JOKa3aTelhCTBA CBOUX
YTBEPXKACHUIA, 3a]]aBaTh MapaMETPhl K KPUTEPUH PEIICHUS;



aHAJIM3UPOBATh MOJIyYEHHBIE B XOJ€ PEUICHUS 3aJaud pe3ysbTaTbl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCJIOBHSIX;
CTaBUTb U (OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHOM J1€ATENbHOCTH,
B TOM 4HCJIE IPU U3YUEHUH (PU3UKHY;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh  MEPEHOCHUTh 3HaHWA 10  (QuU3MKe B  MNPAKTHUYECKYI0  00JacTh
KU3HENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00IacTel;

BBIIBUT'aTh HOBBIE UJEH, NIPEUIaraTb OPUTrMHAIbHBIC TOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 3a7a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmanmeii:

BJIaJIeTh HaBBIKAMHU TOJy4YeHHWs uHpopManuu (QHU3NYECKOrO CONEpKaHUsA U3
MUCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSATEIBHO OCYIIECTBIATH IIOUCK, aHaJM3,
CUCTEMATH3AIMI0 W HWHTEPIpETai0 WHOOPMAIMK Pa3IUYHBIX BUAOB U (HOpM
MIPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

MCTIONB30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHHMKAITMOHHBIX TEXHOJOTHA B
pPEeIICHN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX ¥ OPTraHHW3aIMOHHBIX 3a7ad C
coOmofienneM TpeOOBaHWI JPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPKAHHMS B Pa3NUYHBIX (hopmarax ¢ yd€ToM
Ha3zHa4YeHHUs] MH(OOPMAIUK M IIETIEBOW ayJAUTOPHUHU, BHIOUPAs ONTHMAIBHYIO (OpMYy
MIPEACTABJICHUS ¥ BU3YaTN3allNH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

OCYLIECTBIISATH OOIIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAlMH U CMSITYaTh KOHMIUKTHL;
Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOKO TOUYKY 3PEHHUS C MCMHOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ HHIUBUIYaJbHON pabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX AEHUCTBUI C YUETOM OOILIUX UHTEPECOB U
BO3MOKHOCTEM KayKJI0TO WieHa KOJUIEKTHBA;

MPUHUMATH L€ COBMECTHOM NEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABIIATH IUJIAH JIEVMCTBUM, PACHPENECIATh POJIUA C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKIaTh Pe3yIbTaTbl COBMECTHOMN pabOThI;
OLICHMBATh KAadyeCTBO CBOET0 BKJIAJa W KaXIOr0 y4YaCTHHUKAa KOMaHIbl B OOMIMA
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeIJIaraTb HOBBIE TPOEKTHI, OLICHUBATH UAEH C ITO3ULUA HOBU3HbBI, OPUTUHATILHOCTH,
MPAKTAYECKON 3HAYUMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETMUECKOE IMOBEICHUE B PA3IUYHBIX CUTYAIUSX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynasiTuBHbIC YHHBeEpCAJbHbIE Y4eOHbIE 1eHCTBUS



Camoopranusanus:

CaMOCTOSITEIIEHO OCYIIECTBIISITh MO3HABATEIBHYIO IEITEILHOCTh B 001acTH (PU3UKH
U aCTPOHOMHH, BBISIBISATH MPOOJIEMbI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX U KAYECTBEHHBIX 3aa4, IIJIaH
BBITIOJTHCHHSI TIPAKTUIECKON PaOOTHI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U IIPEANIOYTECHUM;

JABAaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuIMpsTh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUI;

JIenaTh OCO3HAHHBINA BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYJIULIMUA B 00JaCTU (PU3KKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTpOJIL, AMOIHUOHAJIbHbINA HHTEJJIEKT:

JABAaTh OLIEHKY HOBBIM CUTYAalUsIM, BHOCUTH KOPPEKTUBBI B IESTEIBHOCTD, OICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJA/IETh HABbIKAMHU II03HABATENIbHOM pe(IeKCUU KaK OCO3HAHMsI COBEPIIAEMbIX
JNEVCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMM;
UCIONIb30BaTh MPUEMBI peQieKCMH Jii OLEHKH CHUTyalldd, BBIOOpa BEpPHOTO
peuIcHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKCHUIO;
IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX P aHAJIM3€E PE3YJIbTaTOB IEATEIbHOCTH;
NPUHUMATD ce0sl, MOHNUMasi CBOU HEAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI M aPTYMEHTBI IPYTHUX IIPU AHAIIM3E PE3yJIbTATOB ACATEIBHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npouecce nocTuxkeHUs: TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOrpaMMBbl IO (PU3MKE IS
YpOBHSL ~ cpeAaHero oOmero o0pa3oBaHus y  OOydYalOIIUXCS  COBEPIICHCTBYETCS
HMOLIMOHANBHBIN UHTEJUIEKT, IPEANoIararoui c)OpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO0 CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAILHOE
COCTOSIHHE, BHUJICTh HANpPaBJICHHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHON CQeEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETYJIUPOBAHUS,  BKIIOYAIOIIETO  CAMOKOHTPOJIb, yMEHUE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
HYMOIIMOHAIBHBIM H3MEHEHHSIM | MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO 1IEH U YCIeXYy,
ONTMMHU3M, WHUIMATUBHOCTh, YMEHHE JICWCTBOBAaTh, WCXOAS M3  CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIOIEH CITOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHAE IPYTHX,
YUUTHIBAaTh €r0 TPHU OCYIIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO H
COTIEPEKUBAHHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CHOCOOHOCTh BBICTpaMBaTh OTHOLICHHS C
APYTUMH JIOABMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U pa3peiiaT KOHPIUKTHI.

ITPEAMETHBIE PE3YJIBTATDI

K koniy o0yuenus B 10 knacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE TOJKHBI
OTpaXkaTb C(HOPMHUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUI:

NOHUMATh POJb (PU3UKH B HKOHOMHYECKOM, TEXHOJOTMYECKOW, HKOJIOTHYECKOM,
COIMATBHON M ATHYECKOU chepax AesTEIHbHOCTHA YEIIOBEKA, POJIh U MECTO (PM3HKH B
COBPEMEHHOU HAay4YHOU KapThHE MUDPAa, 3HA4YECHUE ONUCATENBHOM,
CHUCTEMaTU3UPYIOIIEH, OOBSICHUTENILHON M MPOTHOCTUYECKON (QYyHKIMI Pu3nuecKoin
TEOPUH — MEXAHUKH, MOJIEKYJISIPHON (PU3UKU U TEPMOJUHAMUKH, POJib (PU3NUECKON
TEOpHUH B (POPMUPOBAHUU MIPENCTABICHUN O (U3MUECKON KapTUHE MUPA;

pasnuyaTh YCJIOBHS TNPUMEHHMOCTH MoOJeNeH (PU3NYECKHX Tel W IPOIECCOB
(sBnEeHUWI): WHEpHHMAIbHAs CHCTeMa OTCYE€Ta, aOCONIOTHO TBEPIOE  TEJo,
MaTepHalibHasi TOUKa, pABHOYCKOPEHHOE JIBHXKEHHE, CBOOOIHOE MaieHHne, a0COIIOTHO
ynpyras neopmarns, abCOIOTHO YIIPYroe u a0COIIOTHO HEYIPYroe CTOJIKHOBEHUS,
MOJIENN Ta3a, >KUAKOCTU U TBEPAOTO (KPUCTAILUIMYECKOr0) Tela, UICaJbHBIN Ta3,
TOYEYHBIN 3apsJl, OHHOPOJTHOE IEKTPUUECKOE MOJIE;

pasnuyaTh YCIOBHUS (TpaHUIBI, O0JacTH) MPUMEHUMOCTH (U3MYECKUX 3aKOHOB,
NOHUMAaTh BCeOOIMN XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U OTPAHUYEHHOCTD
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAM3UPOBATh W OOBICHATH MEXAaHWYECKHE TPOIECCHl W SBJICHHS, HCIOJb3YS
OCHOBHBIE TOJOKEHHUSI M 3aKOHbl MEXAHUKHU (OTHOCUTEIbHOCTh MEXaHUYECKOTO
IBUXKEHUs, GOpMYJIbl KHHEMATUKHA PABHOYCKOPEHHOTO JBMXKEHUS, MPEe0Opa30BaHMUs
lanunes payiss  CKOPOCTM M NEepeMElleHMs, 3akoHbl HprooTOHa, mnpUHIMI
OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUS
MMIYJIbCA U MEXaHUYECKOM »HHEPruH, CBs3b pabOThl CUJIbl C HW3MEHEHUEM
MEXaHMYECKON HSHEpPruu, YCIOBHS paBHOBECHUS TBEPAOrOo TeNa), MpPU HSTOM
UCIIOJB30BaTh MATEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaThb YCJIOBUS
OPUMEHUMOCTH (U3MYECKUX 3aKOHOB: TmpeoOpa3zoBanuil [amuiies, BTOporo wu
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMIYJIbCAa M MEXaHHMYECKOU
SHEPruH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MTPOIIECCHI U SBJICHUS, UCIIONIB3YSI OCHOBHBIC
nosioxkeHuss MKT u 3akoHbl MOJIEKYJSIpHOW (DUM3UKKM M TEPMOJAUHAMHUKHU (CBS3b
NABJICHHUSI WJCAIBHOTO Ta3a CO CpeOHEW KHUHETUYECKOW SHEpPruer TEMI0BOTO
JIBW)KEHHUSI W KOHLEHTPALMEW €ro MOJIEKYJ, CBS3b TEMIEPAaTypbl BELIECTBA CO
CpEIHEN KNHETUYECKON YHEPTUEN TEILIOBOTO ABHKEHHUS €T0 YaCTHIL, CBS3b JABJICHUS
UIECATBbHOIO Ta3a C KOHLEHTPALMEN MOJIEKYJ W €ro TEMIIEpaTypoil, ypaBHEHHUE
MenneneeBa—KnaneiipoHa, mepBbli 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHECHUS
SHEPrUd B TEIUIOBBIX MpOIECcCax), MPU O3TOM HCIOIb30BaTh MaTeMaTHYECKOE



BBIPAKEHNE 3aKOHOB, YKa3bIBAaTh YCIIOBHS IIPUMEHUMOCTH YpaBHEHUS MeHaeneeBa—
Knaneiipona;

aHAJIM3UPOBaTh M OOBACHATH DIIEKTPUUYECKUE SIBICHUS, HCIOJb3ySl OCHOBHBIC
IOJIO)KEHUSI UM 3aKOHBI JJIEKTPOAMHAMMKHU (3aKOH COXPAHEHHUS HIIEKTPUYECKOIrO
3apsina, 3akoH KyiloHa, MOTEHIMAIBHOCTH 3JIEKTPOCTATUYECKOrO MOJISL, HMPUHIUIT
CYyNEPHO3ULIHAN NIEKTPUYECKUX MOJIEU, IIPU ITOM yKa3bIBasl YCIOBHSI IPUMEHUMOCTH
3akoHa KyioHa, a TaxKe NPAaKTUYECKHM BAKHBIE COOTHOLIEHUSA: 3aKOHBI Oma i
y4acTKa UENU W JJId 3aMKHYTOW DJIEKTPUYECKOW Ienu, 3akoH Jlxoyns—JIeHna,
npasuiia Kupxroda, 3akonsl dapanes i a1eKTponnsa);

OTUCHIBATh (PU3UUECKHE MPOLIECCHI U SABJICHUS, UCIIOJIb3YS BEJIMUNHBL: IEPEMEILIECHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA, MOMEHT CHJIbI, 1aBJIICHUE,
NOTEHLMAIbHASI SHEPrusi, KHHETUUECKash SHEPrusi, MEXaHU4ecKasl dHeprus, padora
CUJIBI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CWIA TSKECTH, CHJla YNPYIrOCTH, Cuia
TpPEHMs, MOIIHOCTb, SHEPrusi B3aUMOJCHCTBUS Tena c 3emi€il BOmM3M eé
MOBEPXHOCTH, SHEPTUs YNPYro AePopManuul MPYKUHBI, KOJIUYECTBO TEILIOTHI,
abcomroTHast TemrepaTypa Tena, paboTa B TEPMOIWHAMUKE, BHYTPEHHSS SHEPIUS
UJICAJIbHOTO OJHOATOMHOIO rasa, pa0oTa WA€aJbHOrO rasza, OTHOCHUTEJIbHAs
BJIAXXHOCTbH Bo3ayxa, KIIJI uneanbHOro TEmaoBOro ABUraTells; JIEKTPUYECKOE T10JIE,
HaNpsKEHHOCTD DJIEKTPUYECKOT O TOJISL, HANPSKEHHOCTB I10JI TOYEYHOIO 3apsia Uiln
3apsDKEHHOTO 11apa B BAKyyME M B IMDJIEKTPUKE, MOTEHIUAN JIEKTPOCTATUYECKOTO
[I0JI, PA3HOCTh ITOTEHLMAJIOB, JICKTPOABUKYILAA CHJIA, CHJIa TOKAa, HAIpPsLKCHHE,
MOIIIHOCTb TOKa, MEKTPUYECKasi EMKOCTb INIOCKOIO KOHIEHCATOPa, COIIPOTUBIICHUE
ydacTKa LeNu C NOCIEJ0BATENbHBIM U IMapaJUICIbHBIM COCIMHEHHEM PE3UCTOPOB,
DHEPrus ANEKTPUYECKOr0 NOJIsI KOHAEHCATOPa;

OOBSICHATH OCOOEGHHOCTH TPOTEKAHUS (PUINYECKUX SABICHUN: MEXaHUYECKOE
JBIDKECHUE, TEIUIOBOE JBW)KCHME YacTULl BEIIECTBA, TEIUIOBOE pPABHOBECHE,
OpOYHOBCKOE JBIKEHUE, AUPPy3us, HCIApeHHe, KUIEHHWE U KOHJEHCalus,
IJIABJICHWE U KPUCTAJUIM3ALINsl, HAIIPABIECHHOCTD TEILIONEPENAYH, dJIEKTPU3ALINS TEL,
HKBUITOTEHIMAIBHOCTHh OBEPXHOCTH 3aPSHKEHHOTO MPOBOIHHKA,

MIPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT IPYTOM C
UCIIOJIb30BAHUEM IIPSIMBIX HW3MEPEHHH, IIPU 3TOM KOHCTPYHPOBAThb YCTAHOBKY,
(GukcupoBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3UUYECKUX BEJIMYUH B BUJIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH M3MEpPEHHH, JeNaTh BBIBOIBI IO
pe3yJIbTaTaM UCCIEN0BaHus;

IPOBOUTHh KOCBEHHBbIE H3MEpPEHHUs (PU3NUYECKUX BEIUYMH, NPU 3TOM BbIOMpATh
ONTUMAJbHBIA METOJ H3MEPEHHUs, OLEHUBAaThb aOCOJIOTHBIE M OTHOCHUTEJIbHBIE
NOTPELIHOCTHU IIPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOAUTL OMNBITHI IO IPOBEPKE MNPEIIOKEHHOM THUIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOHpaTh SKCIEPUMEHTAIBbHYIO  YCTAaHOBKY, aHAJIW3UPOBATh
[IOJIy4ECHHBIE PE3YJIBTATHI U JIEJIATh BBIBOJ O CTaTyCE MPEUIOKEHHON TUITOTESBI;
co0roaTh npasuiia 0€30MacHOTO TpyAa IPH MIPOBEICHUH HCCIIEI0BAaHUI B paMKax
y4e0HOr0 3KCIepUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEA0BATENbCKOM U MPOESKTHOM



JESITEIbHOCTH C HCMOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M J1a00paTOPHOTO
000pyI0BaHUS;

pemiaTh pacy€THbIE 3a7aud C SIBHO 3aJaHHOM W HESIBHO 3aJlaHHON (u3nyeckoin
MOJIEJIbIO: Ha OCHOBAaHMM aHajM3a YCJIOBUS OOOCHOBBIBATH BHIOOp (HHU3MUECKOI
MOJIETIM, OTBEYarolield TpeOOBaHUSAM 3aJaud, MPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TMOCTyJIaThl (U3MYECKUX TEOpUH TpU  HCHOIH30BAHUU
MaTEMaTUYECKUX METOJOB pEeILIEHUsl 3aJay, MPOBOJUTH PACUEThl Ha OCHOBAHHUHU
UMEIOIIUXCS JaHHBIX, AHAJIU3UPOBATH PE3YJbTAaThl U KOPPEKTUPOBATH METO/IbI
pelIeHus C Y4ETOM MOJYyUYEHHBIX Pe3yIbTaTOB;

pelath KauecTBEHHBbIE 3a/Jaud, TpeOyrollue MNPUMEHEHUS 3HaHUM M3 pa3HbIX
pa3nenoB Kypca (U3MKHM, a TaKKe HHTETpallMd 3HAHUW M3 JIPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOTr' 0 IIMKJIA: BBICTPAUBATh JIOTUUECKYIO LIETIOYKY PACCYKIACHUH C
OMOPOM HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SBIICHNUS,
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMUCTB M TEXHOJOTMUYECKUX
IIPOLIECCOB;

OPUBOJUTH TPUMEPHl BKIIAJA POCCUHUCKUX U 3apyOekKHBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHKE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

aHAJIM3UpPOBaTh U OLIGHWBAaTh TOCIEACTBUA OBITOBOW M MPOU3BOJCTBEHHOM
JESATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKHMMM MpOLIECCAMH, C TO3UIIMH
AKOJIOTUYECKOMN 0e30MacHOCTH, Ipe/ICTaBICHUN 0 palMoHaIbHOM
NPUPOAOIOIb30BAHNHN, a TAKKE Pa3yMHOM MCIOJIb30BAHUM JOCTUKEHUN HAYKU U
TEXHOJIOTH JIJIs TadbHEHUIIEro pa3BUTHS YEJI0BEUECKOT0 00IIeCTBa;

MPUMEHSTH PA3IMYHbBIE CTIOCOOBI pabOTHI C HHPOPMAIHEH (HU3UIECKOTO COIAEPIKAHUS
C HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX TEXHOJIOTHH, TMpU HTOM
UCIIOJIb30BaTh  COBPEMEHHbIE HWH(OpPMAIMOHHBIE TEXHOJOTUU JUIsl  TOHMCKA,
nepepaboTKU U TPEAbSBICHUS Y4eOHOW M HAay4HO-TNOMYJSpHOW HH(pOpMAIUH,
CTPYKTYPUPOBAHHSI M HMHTEPIIPETAIIMN WH(POPMAINH, MOTYYECHHOW W3 Pa3THMYHBIX
MCTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJydaeMyl0 HH(POPMAIMIO U OI[CHUBATh
e€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE aHaJM3a
UCTOYHKKA UHPOPMALIHH;

NPOSBISATH OpPraHU3alMOHHBIE W [O3HABATEIbHBIE YMEHHSI CaMOCTOSITELHOTO
NpUOOpPETEHUs] HOBBIX 3HAHMNA B MPOLECCE BBHIMOJHEHHS] MPOEKTHBIX U Yy4eOHO-
UCCJIeI0BATENHCKUX PadoT;

paboTaTh B IpyIIe C UCIOJIHEHUEM Pa3IMYHbIX COIMATIbHBIX POJIEH, IMIIAHUPOBATh
paboTy Trpynmbl, PalMOHAJIBHO PACHpPEAeNsATh AEATEIbHOCTh B HECTAaHJAPTHBIX
CUTYalUsX, aIEKBATHO OIICHUBATh BKJIAJ KQXK/I0T0 U3 YYACTHUKOB I'PYIIIIHI B pEIICHNUE
paccMaTpuBaeMOu POOIEMBL;

OPOSABIISITH MOTHBAIMI0O K Oyaymed npodecCuoHaNbHOW —JIeATeNbHOCTH  TI0
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.



K koniy o0yuenus B 11 knacce npeaMeTHbIE pe3yIbTaThl HAa YIITyOJIEHHOM YPOBHE TOJKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

NOHUMATh poOJib (U3UKK B SKOHOMUYECKOW, TEXHOJOTMYECKOM, COLMAIbHOU H
ATUYECKOH cepax AesITeIbHOCTH YelIOBEKa, POJib U MECTO (DU3UKU B COBPEMEHHOM
HAY4YHOU KapTUHE MUPA, POJIb ACTPOHOMHHU B MTPAKTUUECKOMN AEATEIBHOCTH YEJIOBEKA
W JaJbHEMIIEM HAYYHO-TEXHHMYECKOM pAa3BUTUH, 3HAYEHHE OIHUCATEIBbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIHON M MPOTHOCTUYECKON (QYyHKIMI Pu3ruecKoi
TEOPUU — DJIEKTPOJMHAMUKH, CHELUUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uKY, poib HGU3nYecKoil Teopur B POPMUPOBAHUU NIPEICTABICHUN O (PU3UUECKOM
KapTUHE MHpA, MECTO (PU3WYECKON KapTUHBI MHUpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX PEACTABIECHUN O PUPO/IE;

paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoOJeNed (PU3NYECKUX TeJl M IPOLECCOB
(sB7EHUI): OJHOPOAHOE DIIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIs,
rapMOHHYECKHE KOJeOaHus, MaTeMaTUYECKUl MAasTHUK, WJCANbHBIN MPY>KUHHBIN
MasTHUK, TAPMOHWUYECKHWE BOJHBI, HCATbHBIN KOJIeOATeIbHBI KOHTYp, TOHKAs
JINH3a, MOJIEJIEN aTOMa, aTOMHOTO siApa U KBAHTOBOM MOJIEIIN CBETA;

paznuyaTth ycJoBUs (TpaHULbI, 00JacTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMN XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U OTPAHUYEHHOCTD
WCTOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIC MPOIIECCHI U SBJICHHUS, UCTIONB3YS
OCHOBHBIE TMOJIOKEHUS W 3aKOHBbl DJIEKTPOAUHAMHUKA W CIHEHUAIBHOW TEOpPUHU
OTHOCUTEJILHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOTO 3apsija, cuiaa Ammepa, cuia
JlopeHiia, 3aKOH 3JICKTPOMAarHUTHOW WHAYKIMHU, npaBuiio Jlenma, cBszp IC
CaMOMHAYKIIMU B JIEMEHTE JJICKTPUUECKOM LENH CO CKOPOCTBHIO M3MEHEHHUS CUJIbI
TOKa, MOCTYJAThl CIEUUATHOW TEOPUU OTHOCUTEILHOCTH DUHINITEITHA);
aHAIM3UPOBaTh M OOBICHATH KBAHTOBBIE MPOLECCHl W SBJICHUS, HCIOJIb3YS
MOJIOXKEHMSI KBaHTOBOM (M3uKH (ypaBHeHHE DiHIITEHA 1151 hoTodPdexTa, mepBbIit
U BTOpPOM mocCTynatel bopa, mnOpuHOKAN COOTHOIIEHHS HEONPEIECIEHHOCTEN
['eitzenOepra, 3aKOHBI COXpPaHEHHUS 3apSA0BOTO M MACCOBOTO YHCEN W DHEPTUU B
SJIEPHBIX PEAKIUSIX, 3aKOH PAJUOaKTUBHOTO pacmaja);

ONMKUCHIBATh  (U3UYECKUE TMPOLIECCHl U SIBJICHHUS, HUCIOJIb3Ys  BEJIUYUHBI:
HAIpPsHKEHHOCTh JJIEKTPUYECKOTO TOJIS,, MOTEHUUAN 3JIEKTPOCTATUYECKOTO IMOJI,
Pa3sHOCTh MOTEHLUMAJIOB, JEKTPOABWKYIIAsd CWIA, UHAYKIUS MAarHUTHOTO IIOJI,
MAarHUTHBIA TIOTOK, CHJIa AMIIEpa, WHAYKTUBHOCTb, 3JEKTPOABMXKYINAS CHIIA
CaMOWHIYKIINH, SHEPTUsI MAarHUTHOTO TOJS TPOBOJHUKA C TOKOM, PEISTUBUCTCKUI
UMITYJIbC, TTOJIHASI SHEPTHSI, SHEPTUS ITOKOSI CBOOOIHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC
(hoTOHA, MacCOBOE YMCIIO U 3apsial A/1pa, SHEPTHs CBA3M SAPa;

OOBSCHIATh OCOOCHHOCTH TPOTEKaHWS (PU3MUECKUX SBJIICHUN: SJICKTPOMATrHUTHAS
WHIYKIMS, CAMOWHAYKIWS, pe30oHaHC, WHTepdepeHmus BOJH, audpakxius,
JUCHepcHsi, TIOJHOE BHYTPEHHEE OTpakeHHe, (POTOoANEeKTpruueckuil 3¢ dexT
(boToaddexr), anbda- u 6eTa-pacnaapl saep, raMMa-u3nydeHue sjaep, Guzndeckue
MPUHITUIIBI CTIEKTPAILHOTO aHan3a U paboThI Jasepa;



ONPEAETATh HANPABICHUE UHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JIopeHua;

CTPOUTh H300pa’KE€HUE, CO3/1aBaeMO€ IUIOCKMM 3€pKajJioM, TOHKOW JIMH30M, |
PACcCUUTHIBATH €T0 XapaKTEPUCTHUKU;

MPUMEHATH OCHOBOIIOJIAraloIIME ACTPOHOMHUYECKUE TOHSATHS, TEOPUU U 3aKOHBI JIJIA
aHanu3a U OOBSICHEHUS (PU3UYECKUX MPOIECCOB, MPOUCXOIAIIMX B 3BE37aX, B
3BE3IHBIX CHCTEMaX, B MEXTaJIaKTUYECKOW cpene; NBMKEHHS HEOECHBIX Tell,
ABOJIIOLH 3BE3] U BeeneHHo;

POBOJUTH UCCIENOBAHNE 3aBUCUMOCTEN (DU3NUYECKUX BEJIMYMH C UCIOJIb30BAHUEM
NPSMBIX HW3MEPEHUW, TPH OTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBATH
pe3yIbTaThl MOJYYECHHOW 3aBUCUMOCTH (PM3MUECKUX BEIIMYWH B BUJE TPa(PUKOB C
y4€TOM a0COJIIOTHBIX MOTPELIHOCTEN M3MEpEHUM, nenaTh BBIBOJABI M0 pe3yibTaTam
UCCIIEJOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHHS (PU3NYECKHX BEIWYWH, MPU ATOM BBIOUPAThH
ONTUMANbHBIA METOJ W3MEPEHUs, OIEHWBATh AOCOJIOTHBIE W OTHOCUTEIHHBIC
MOTPEMIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOJMTH OIBITBI MO TMPOBEPKE MPEIJI0KEHHON THUIOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh  JKCINEPUMEHTAIbHYI0  YCTAHOBKY, aHAJIU3UPOBATH
MOJTyYEHHBIE PE3YJbTATHI U JEJIaTh BBIBOJI O CTATYCE NPENI0KEHHON TUIIOTE3bI;
ONMCHIBATh METObI MOJIYUYCHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;

coOr01aTh paBuiia 0€30aCHOTO TPYyAa MPHU MPOBEACHUU UCCIECOBAaHUN B paMKax
y4eOHOT0 AKCIIEPUMEHTA, MPAKTUKYyMa U Y4EOHO-UCCIIEeI0BATENbCKON U MPOCKTHOM
JESATEIBHOCTH C HUCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB M J1a0OPaTOPHOTO
000pyIOBaHUS;

pemaTrh pacdy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESBHO 3aJaHHON (DU3WYECcKOi
MOJIEJIbIO: HAa OCHOBAaHWMM aHajM3a YCIOBUS BbIOMpaTh (U3MUECKHE MOJIENH,
OTBEYaroIre TPEOOBAHUIM 3a4a4u, IPUMEHSITh POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYJNAThl (PU3NYECKUX TEOPHUM MPHU HUCIOIH30BAHUA MATEMATUYECKUX METOOB
pelieHuss 3ajad, NOPOBOAWUTH pPACYETHI HA OCHOBAHWHU WMEIOIIMXCS JAHHBIX,
AHAJIM3UPOBATh pE3yJbTaTbl W KOPPEKTUPOBATH METOABI PEIIEHUS C YYETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

peniaTh KaueCTBEHHbIE 3a/1aud, TpeOylollhe NPUMEHEHHs 3HAHUM U3 Ppa3HbIX
pasnenoB Kypca (U3WKH, a TaKXKe HWHTETpAllMd 3HAHWA W3 JIPYTUX TPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA: BBICTPAUBAThH JIOTUYECKYIO LIEMOYKY PACCYKICHUU C
OMOPOM HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SBIICHNUS,
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS Il OOBSCHEHHUS OCHOBHBIX NPHUHIIUIIOB
paboThl U3MEPUTETBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJOTUYECKUX
MPOLIECCOB;

MPUBOANTHh TMPUMEPHI BKJIala POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;



aHAJIM3UpPOBaTh U OLIGHWBAaTh TOCIEACTBUA OBITOBOW M MPOU3BOJCTBEHHOM
JESITEeIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMH MPOLECCaMH, C MO3UIIHI
AKOJIOTUYECKOMN 0€30MacHOCTH, Npe/ICTaBICHUI 0 paluoHaIbHOM
IPUPOAOIOIb30BAHNHN, a TAKKE Pa3yMHOM MCIOJIb30BAHUM JOCTUKEHUN HAYKU U
TEXHOJIOTH JIJIs TajdbHEHUILIEro pa3BUTH YEJI0BEUECKOT0 00IIeCTBa;

MPUMEHSTH PA3INYHbIE CTIOCOOBI pabOTHI C MHPOpPMAIHEH (HU3UIECKOTO COJEPIKAHMS
C HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX TEXHOJIOTHH, TMpU HTOM
UCIIOJIb30BaTh  COBPEMEHHbIE HWH(MOpPMAIMOHHBIE TEXHOJOTUMU JUIsl  TOHMCKA,
nepepaboOTKU U TPEIbsBICHUS Y4YeOHOM M HAyYHO-TIOMYJISIPHOM WHGOpMAIIHH,
CTPYKTYpUPOBAHUA W HMHTEPHpPETAlUU HHPOPMAIMH, MOJIYYSHHON M3 pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJydaeMyl0 HH(POPMAIMIO U OI[CHUBATh
e€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE aHaJM3a
UCTOYHKKA UHPOPMALIHH;

NPOSBIISATh OpPraHU3AlMOHHBIE W T[O3HABATEIbHBIE YMEHHS CaMOCTOSITELHOTO
NpUOOPETEHUs] HOBBIX 3HAHMNA B MPOLECCE BBHIMOJHEHHS] MPOEKTHBIX U Yy4eOHO-
HCCIIEIOBATENLCKUX PaboT;

paboTaTh B IpyIIe C UCIOJIHEHUEM Pa3IMYHbIX COIMAIbHBIX POJIEH, IMIIAHUPOBATh
paboTy Trpynmbl, PalMOHAIBHO PACHpPEAENsATh AEATEIbHOCTh B HECTAaHIAPTHBIX
CUTYalUsX, aICKBAaTHO OIICHUBATh BKJIAJ KQXKI0T0 U3 YYACTHUKOB I'PYTIIIHI B pEIICHHUE
paccMaTpuBaeMOu POOIEMBL;

OPOSABIISITH MOTHBAIMI0O K Oyaymed mnpodecCuoHaNbHOW JIeATeNbHOCTH — TI0
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauyecTBo 4acoB
Ne HaumeHoBaHme pa3iesioB M TeM JyeKTpoHHbIe (LM poBbIE)
Kontpoabubie IIpakTuueckue
n/n NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsI padoThI
Pa3zaen 1. HAYYHBIH METO/I IIO3HAHUS TPUPO/1bI
1.1 Hayunb1ii MeTO1 TO3HAHUS TIPUPOIBI 6 bubmorexa HOK
’ v A pHpoa https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemaruica 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Husanuica 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
2.3 Cratika TBEpAOrO TENA > ! https://m.edsoo.ru/f16b68d7
Bbubnmuoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHUKE 0 hitps://m.cdsoo.ru/fl6b68d7
Htoro no pasneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 5 hitps://m.cdsoo.ru/fl6b68d7
Bbubnuoreka [IOK
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/fl6b68d7
13 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 1 bubmmoreka [JOK
’ TIEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazneny 49




Paznen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
4.1 DeKTpHHICCKoe nose 24 ! https://m.edsoo.ru/f16b68d7
N N bu6mmoreka [IOK
4.2 IToCTOSTHHBIN 2JIEKTPUYECKHUN TOK 24 1 hitps://m.cdsoo.rw/f16b68d7
bu6mmoreka [IOK
4.3 TOKH B pasTHHBIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 54
Pazaen 5. PU3HYECKUN TIPAKTUKYM
. bubmuorexa [JOK
31 H3HICCKHI MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bu6mmoreka [IOK
P 10
C3CPBHOC BpeMi https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 8 16
11 KIIACC
KouauyecTBO 4acoB
HaumeHoBaHue pa3aesioB U TeM JyeKTpoHHbIe (LM poBbIE)
Ne i/mn Konrpoabubie  I[IpakTuyeckue
NporpamMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruautHoe noJie 14 bubmorexa [TOK
https://m.edsoo0.ru/39859¢f1
bu6mmoreka [IOK
1.2 C) 13 1
JICKTPOMATHHTHAA HHAYKIHA https://m.edsoo0.ru/39859¢f1
Hroro no pazngeny 27




Pasnen 2. KOJIEBAHUA U BOJIHbBI

bu6mmoreka [IOK
2.1 M 1
EX2HIIECKHE KONeOarms 0 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 1
DNEeKTPOMArHUTHBIE KOJICOAHHUSI 5 hitps.//m.cdsoo.ru/39859f1
)3 MexaHn4ecKue 1 JIEKTPOMAarHuTHbBIE 10 1 bubnnoreka HOK
’ BOJIHEI https://m.eds00.ru/39859¢f1
2.4 Orrrka 25 | bubmorexa HOK
https://m.edso0.ru/39859¢f1
Hroro no pazneny 60

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

bu6mmoreka [IOK
1 T 1
3 Ocross CTO > https://m.eds00.ru/39859¢f1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [IOK
4.1 K - 5 1
OPTYCRYJAPHO-BOTHOBO AYaITHIM > https://m.eds00.ru/39859¢f1
Bbu6nmuoreka [IOK
4.2 )
H3HKa atoMa > https://m.edsoo.ru/39859¢f1
43 du3uKa aTOMHOTO S/1pa U 3JIEMEHTapHBIX 5 bubnnorexka HOK
’ YacTHIL https://m.edsoo.ru/39859¢f1
Hroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHl aCTPOHOMHUU M aCTPOPUIUKU

12

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Hroro no pazneny

12

Pasznen 6. ®PU3HYECKHUH MPAKTUKYM




Bbu6nuoreka [IOK

6.1 D 7| 16 16
HBIHCCKHH TIPAKTHIYM https://m.edso0.ru/39859¢f1

Hroro no pasneny 16

Pasznen 7. OBOBIIAIOIIEE IIOBTOPEHUE

Cucremaru3aius ¥ 0000IIeHNE
71 IIPEIMETHOrO COACPKAHMSI U OIbITA 15 bubmmoreka [JOK
' NEeSATETLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0o.ru/39859¢f1
n3yudeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no pasneny 15
bu6mmoreka [IOK
P 10
C3EPBHOC BpEMA https://m.edso00.1ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 16
INHOYPOYHOE IIVNIAHUPOBAHUE
10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Jara undposbie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero u3ydyeHuss oOpasoBaTesibHbIE
padoThbI padoThI
pecypchbl
1 dusnka — pyHIaMEHTaJIbHAs HayKa O TIPUPOJIE 1 bubnmoreka LIOK
YHA Y PHPOA https://m.edsoo.ru/1beef346
) HayuHb1ii MeTO TO3HAHUS U METObI 1 bubnnorexka HOK
ucciaea0Banus GU3NUECKUX SIBICHHUI https://m.edsoo.ru/3a7fde29
Dkcnepume €0 oliecce Mo3Ha
5 npuposes. Hasmoserme w sxenepmvesn | brGmorera LOK
PHPOJIBL. s p https://m.edsoo.ru/34c49931
buzmnke




Bbu6nmuoreka [IOK

4 Crioco0b1 u3MepeHus: (GU3NIECKUX BEITUIUH
P ¢ https://m.edsoo.ru/ca2def03
5 AOGCOIOTHAS M OTHOCHUTEIbHAS MTOTPEITHOCTH bubnmoreka [JOK
U3MEpeHuil PU3MUECKUX BEINYNH https://m.edsoo.ru/7f18fda3
MopemupoBanue B pusnke. Poias u mecto
6 ¢u3uKu B OPMHUPOBAHUHN COBPEMEHHOM bubnuoreka [JOK
Hay4YHON KapTHHBI MUPA, B TPAKTUYECKOU https://m.edsoo.ru/eabbded1
NEeATEILHOCTH JI0AeH
Mexannueckoe aemxenue. CucreMa oTcuera.
bu6mmoreka [IOK
7 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBHKECHHUS.
https://m.edsoo.ru/e9a52{02
[Ipsimast u oOpaTHas 3a7]a9 MEXaHUKHU
Paanyc-BekTop MarepuanbHOM TOUKHU, €70
2 MIPOEKIIMU HAa OCU KOOpAUHAT. TpaekTopusl. bubnnorexka HOK
ITepememienue. CxkopocTh. X mpoekiuu Ha https://m.edsoo.ru/30a108a5
OCH KOOpJUHAT
PaBHOMEpHOE MPAMOIIMHENHOE JBUKECHUE.
9 ['padpraeckoe onmcanre paBHOMEPHOTO bubmorexa [TOK
p . p p https://m.edsoo.ru/89ba7190
IPSIMOJIMHEHHOTO ABM)KEHUS
10 CnoxxeHue nepeMeIeHnii 1 CKopocTeH. bubnmoreka [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHomepHoe aBukeHne. MrHoBeHHas
11 CKopocTh. Yckopenue. [Ipamonnneiinoe bubmmorexa [OK
P ' P P https://m.edsoo.ru/a99549a7
JBUKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
12 ['padpuaeckoe onrcanue MPSIMOTMHEHHOTO bubnnorexka HOK
JIBUKEHUSA C TOCTOSHHBIM YCKOPEHUEM https://m.edso00.ru/b7560bbf
CBobOomHoe mageHue. Y cKopeHrue cBOOOHOTO
13 HajJcHus. 3aBUCUMOCTEL KOOPIUHAT, CKOPOCTHU buGnnorexa LIOK
) p > CXOP ’ https://m.edsoo.ru/f738109¢
YCKOPEHUS OT BPEMEHH U UX TpaPuKu
14 JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K bubnnorexka HOK

TOPU30HTY

https://m.edsoo.ru/71cbb4f5




KpuBonuneiinoe npuxkenue. /[Bnxenue no
OKPY’KHOCTHU. YTJIOBasl U JIUHEHHAs1 CKOPOCTb.

Bbu6nmuoreka [IOK

15
IIepuon n yacrora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MIOJIHOE YCKOPEHUE
Bbu6nmuoreka [IOK
16 K 0 "K "
OHTpOJbHAsA paboTa o Teme "KuHnemaTuka hitps+//m.edsoo.rw/ 1242632
IIepsb1it 3axkoH Hprorona. Mnepuuanbusie
N bubmuorexa [JOK
17 cucTeMsbl oTcyéra. [IpuHIMI OTHOCUTENBHOCTH
. https://m.edsoo.ru/5a9e4a64
lanunes. HennepuumansHble CUCTEMBI OTCUETA
13 Cuna. PaBHozeicTBy01Ias cuia. Bropoit bubmuotexa [JOK
3akoH HproTona. Macca https://m.edsoo.ru/141d3837
bu6mmoreka [IOK
19 B3aumoperictue ten. Tpernii 3akoH HeroToHa
HMOZICHCTBHE TEIL. I PETHH SAKOH HbIOTOR https://m.edsoo.ru/57dbas05
20 [TpuHmn cynepno3unuu cui. Pemenne 3aaa4y bubnnorexka HOK
Ha NpUMEHEHHE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997tb
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPaBUTALIMOHHON U buommorexa HOK
¥ P H https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuna TsKeCTH M YCKOpPEeHHEe CBOOOIHOTO bubnnoreka HOK
HagcHus https://m.edso0.ru/22757126
JIBukeHre HeOECHBIX TET U UX
bu6mmoreka [IOK
23 HMCKYCCTBEHHBIX CIIYTHUKOB. [lepBas
https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOpocTh. 3akoHbl Kerutepa
bu6mmoreka [IOK
24 Cwita ynpyroctu. 3akoH ['yka. Bec Temna
yrpy y https://m.edsoo.ru/0ae2cd84
Cua tpenust. [Ipupoaa v BUABI CHUIT TPEHHUS. bubnmoreka [JOK
25 JBr>KeHUE B )KUIKOCTU U Ta3e C Y4ETOM CHJIbI https://m.edsoo.ru/1fa86499
COIIPOTUBIICHHS CPEbI https://m.edso00.ru/2cb29676
26 Hasnenue. ['mapocrarnueckoe AaBJICHHE. bubmuorexa [JOK

Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




Ab6comoTHO TBepzoe Teino. [loctynarensHoe u

Bbu6nmuoreka [IOK

27 BpallaTelbHOE ABMKEHNE TBEPIOTO Tela buommorexa HOK
patl A pA https://m.edsoo0.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCUTENIHO OCH BpAILlEHHUS. bubnmoreka [JOK
[1neyo cuibl https://m.eds0o0.ru/653d3459
CrnosxeHue CUII, IPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecTH Tena. Y CIoBUs bubmorexa HOK
4 P ' https://m.edsoo.ru/9aa79a7d
paBHOBeCHsI TBEPAOro Teja. Bubl paBHOBECHs
bu6mmoreka [IOK
30 Pemienue 3amau
A https://m.edsoo.ru/dc1caacO
31 KonrtponsHas padora o Teme "lunamuka. bubnuoreka [JOK
Craruka TBepaoro rena" https://m.edsoo.ru/9f5a574c
Nmnynbc MmaTepuanbHOM TOYKH, CUCTEMBI
1 MaTepUalibHBIX To4eK. LIeHTp Macc cuctembl bubnnorexka HOK
MaTepUaAIbHBIX TOUYEK. TeopeMa 0 IBM>KEHUU https://m.edso00.ru/4bb8294b
LIEHTpa Macc
HmMnynbe CHITbI M U3MEHEHHE UMITYJIbCa TeNa.
33 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE buommorexa HOK
P Y ' https://m.edsoo.ru/13f0a221
JBUKECHHE
MoOMEeHT uMIlyIbCa MaTEPUAIILHON TOUKH.
34 IIpencraBieHue 0 cOXpaHeHNH MOMEHTA buGnnorexa LIOK
P P https://m.edsoo.ru/d6532¢eb9
UMITYJIbCA B IIEHTPAIbHBIX MOJISIX
Bbu6nmuoreka [IOK
35 Pemienue 3amau
A https://m.edsoo0.ru/f7706d63
Pabora cuiibl Ha MaOM U Ha KOHEYHOM
36 nepemeniennu. [ paduyeckoe npeacraBueHne bubmorexa [TOK
p P P https://m.eds00.ru/913974¢7
paboThl criibl. MOIITHOCTh CHJIBI
Kunernueckas sneprus. Teopema o0
N bu6mmoreka [IOK
37 M3MEHEHUU KMHETHYECKOU SHEPTUU

MaTEepUAIbHON TOUKHU

https://m.edsoo.ru/9a5e2e74




HOTGHI_II/IaJ'H:HbIe U HCTIOTCHI U AJIbHBIC CHUJIBI.

bu6mmoreka [IOK

38 II .B
OTCHIAATIRHAN JHEPTHA. B10pas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuyeckast CKOpocTh. CBsI3b pabOTHI
39 HETIOTEHITUAJIBHBIX CUJI C U3MEHEHUEM bubnuorexa [JOK
MEXaHUYECKOIN IHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKOU SHEPTUH
VYrupyrue u Heynpyrue CTOIKHOBEHHUS.
40 v EZHeHHe Bey Hp}J,'IJ'II/I 1 nAeanbHON bubmmorexa [OK
P PHY s A https://m.edsoo.ru/f30f43b6
KUJKOCTU
A1 KonTponbhas paboTa no teme "3aKoHBI bubnmoreka [JOK
COXpaHEHUs B ME€XaHUKE" https://m.edsoo.ru/474¢e7c4a
PasButre npeacraBiaeHui 0 NPUPOJAE TEIIOTHI.
42 Ocnosusie nonoxenus MKT. duddyzus buommorexa LHOK
' ML https://m.edsoo.ru/b0ad445f
BbpoyHoBCcKO€E ABUKEHNE
CtpoeHue ra3000pa3HbIX, JKUIKUX U TBEPIBIX
43 Tle Xapakre BE)KGHI/I}I u BfaHMO eﬁCfBHHH bubmorexa HOK
- 48P pa A https://m.edsoo.ru/c44d02e2
YaCTHI] BELIECTBA
44 Macca u pazMepsl MOJIEKYJT (aTOMOB). bubnnorexka HOK
KonnuectBo BemectBa. [TocTosiHHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temmnepatypa. TernoBoe paBHoBecue. [lkana bubmmoreka [JOK
[enbcus https://m.eds00.ru/0070d493
Bbubnmuoreka [IOK
46 Pemenue 3ana
HICHHE Sajad https://m.edsoo.ru/1531aba5
Bbu6nmuoreka [IOK
47 Unea i ra3. ['a3oBeIe 3aK0
FICATIRHBI T BHIC SAKOTbT https://m.edsoo.ru/1deb2367
43 VYpaBuenune MenneneeBa-Kinamneiipona. bubnmoreka [JOK
Pemmenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas Temnepatypa. 3akoH JlanpToHa bubmorexa [TOK

https://m.edsoo.ru/14e02d1f




50 H3omnporeccel B UACATBHOM rase ¢ bubnuoreka [JOK
MOCTOSHHBIM KOJIMUECTBOM BEILIECTBA https://m.edsoo.ru/68878d51

51 ['padpraeckoe npeacraBaeHNUE U30MPOIIECCOB: bubnnorexka HOK
n30TepMa, U30Xopa, n3obdapa https://m.edsoo.ru/1344327b

52 OcHoBHoe ypaBHeHre MKT bubmorexa HOK

https://m.edsoo0.ru/c8094721

53 Pemrenne 3agaq bubmorera [TOK

https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI

54 TepMoz[HHaMI/iquKoﬁ CI/\I’CTGMLI CO cpeaHen hitps:/m.cdsoo.ru/c38af875
KMHETUYECKOM 3HEepruei mocTynaTeabHOTo
TEIJIOBOTO JIBMKEHUS €€ YaCTHIl

55 O060011IeHIE U CUCTEMATU3AaIUs 3HAHUN 110 Bbu6nmuoreka [IOK
teme "OcHoBel MKT" https://m.edsoo.ru/09d12£d8

" " bubmmoreka [IOK

56 KonTtponbnas padora mo teme "OcHoBsl MKT hitps://m.cdsoo.ru/l 3adads9
TepmonuHamMuueckasi cucTeMa. 3a/laHue
BHEIIHUX ycyoBuil 1uist TJI cucteMsl.

57 BHeniHue 1 BHyTpEHHHE ITapaMETPBI. bubnmoreka [JOK
[TapameTpsl T/] cuctemsbl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYMH, OMUCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.

58 CamonpounsBoiibHas penakcanusa T/] cuctembl bubmorexa HOK

https://m.edsoo.ru/8ec51210
K TEIJIOBOMY PaBHOBECHIO

59 Mogenb ueanbHOro ra3a B TEpMOJIMHAMUKE. bubnmoreka [JOK
YcioBus IPUMEHUMOCTH 3TOM MOJETU https://m.edso00.1ru/29355001

60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexka HOK
BBIPAKEHUE JUJI1 BHYTPCHHEHN SHEPIrUU https://m.edsoo.ru/bal178d0

61 Bripaxenue i1 BHyTpEHHEN SHEPTUU bubnmoreka [JOK

OJHOATOMHOI'O HACAJIBHOI'O ra3a.

https://m.edsoo.ru/ac5cacl5




KBasucraruueckue 1 HECTaTHUCCKHE

MPOILIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
62 Brraucnenue paboTsl 1o rpaduky mporecca Ha bubmorexa HOK
p p Y ipott https://m.edsoo.ru/741d5738
pV-nuarpamme
Tennonepenava kak crocod U3MEHEHHUsI
63 BHYTpeHHEeH sHeprun T]I cucreMs 6e3 bubmorexa HOK
yIp P https://m.edsoo.ru/3d734561
COBEPIIICHUS pabOThHI
64 KonBekius, TemIonpoBoAHOCTb, H3TyUCHHUE bubmorexa HOK
s POBOIL  IBIY https://m.edsoo.ru/157b54cd
KonmuectBo TemnoTel. TemnoéMKoCTh Tea.
65 VY enbHas 1 MOJISIpHAs TETUIOEMKOCTH Bbu6nmuoreka [IOK
BEIIlECTBA. Y I€JbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOILJIMBA
66 Pacuér konuuecTBa TEMIOTHI IpU bubnmoreka [JOK
TeTuionepeiade https://m.edsoo.ru/1db5ad4e
67 [MonsTue 06 annadbaruom nporecce. [lepBorit bubnnorexka HOK
3aKOH TEPMOANHAMUKHU https://m.edso00.ru/d8098824
68 KonunuecTBo TeminoTel 1 paboTa Kak Mepbl bubnmoreka [JOK
W3MEHEHUs1 BHYTpeHHeH sHepruu T]] cucrtemsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TepMOAUHAMUKY JJIS
69 aBIfOBeCHI:IX u HI:: aII;HOBeCHLIXI[H 0IIECCOB bubmorexa HOK
p P pott ' https://m.edsoo.ru/c64f464
HeobpatumocTh MpUpOIHBIX MPOIIECCOB
Bbu6nmuoreka [IOK
70 II i . KII
PUHIUIBI JEHCTBUS TETIJIOBBIX MAITUH i hitos://m.cdsoo.ru/269455 13
Bbu6nmuoreka [IOK
71 M KII/. K
acumanbroe sHaterue KT Huor Kapro https://m.edsoo.ru/fe3857b9
b K
72 Pemmenue 3agau nbmorexa IO

https://m.edsoo.ru/b3efal 8b




OKOJIOTHYECKHE aCIICKThI MCIIOJIb30BaHUS

73 TEIJIOBBIX IBUTraTeneil. TerioBoe 3arpsi3HeHne bubmmorexa IOK
. ' p https://m.edsoo.ru/9867aaa7
OKpPY’KaIoIIeH cpe/ibl
bu6mmoreka [IOK
74 Pemenue 3anau
A https://m.edsoo.ru/c8c70432
75 O06o01IeHre U cucTeMaTr3alus 3HaH|H 110 bubnuorexa [JOK
teme "Tepmoaunamuka. TemnoBbie MaMHbI" https://m.edsoo.ru/28d62b3f
76 KoHnTposbHast pabota mo teme bubnnoreka HOK
"Tepmoaunamuka. TernoBsie MauHb!" https://m.edsoo.ru/1b6e26¢5
[TapoobpazoBanue u kKoHaeHCanws. Vcnapenue
77 Y KUIICHHE. Y IeJIbHAs TEIUIoTa bubmorexa [TOK
A https://m.eds00.ru/618e¢6777
napooOpa3zoBaHus
Hacebiiennbie 1 HEHACHILEHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD TJIOTHOCTH U
JIABJICHUSI HACBHIIIIEHHOTO Mapa OT
78 TeMIepaTyphbl, UX HCSaBI/ICI/If/IOCTI) oT 00BEMa bubmorexa [TOK
PaTypHL, https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO MMapa. 3aBUCUMOCTh
TEeMITepaTypbl KUTICHUS OT JABJICHUS B
KUJKOCTH
79 Brnaxxnocts Bo3ayxa. AOcomroTHast U bubmmoreka [JOK
OTHOCHUTEITbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
Bbu6nmuoreka [IOK
80 Pemienue 3amau
A https://m.edsoo.ru/18e95f3
21 Tsépnoe teno. Kpucrammmueckue u amopQHbie bubnuoreka [JOK
Tena. AHU30TPONMS CBOWCTB KPUCTAIIJIOB https://m.edsoo.ru/20a88a03
%) [InaBnenue u kpucTauM3anus. Y aeiabHas bubnnorexka HOK
terutoTa masneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpAOTO Tena. PacTshkenue u
Bbubnmuoreka [IOK
83 cxarue. Casur. Moayns FOunra. IIpenen

ynpyrux nedopmanuit

https://m.edsoo.ru/dalaabl0




TermoBoe paclumpeHne )KUAKOCTEN U TBEPABIX

bu6mmoreka [IOK

84 eJ1. AHTApMOHH3M TETLIO KoneOaHui
TEIL. ARTAPMOHHIM TEIIIOBRIX KOTCHATHMH https://m.edsoo.ru/7baSedf2
YaCTHI] BELIECTBA

85 [IpeoOpazoBanme 3HEpruu B (ha30BBIX bubnnorexka HOK
rnepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHEHHE TEIIOBOTO OanaHca

p https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 Pemenue 3ana

HiehHe safad https://m.edsoo.ru/8ab7f40d
IToBepxHOCTHOE HaTsKEeHUE. KanuspHbie
88 siBJIcHU. J[aBleHue 1MoJ1 UCKPUBJICHHON bubmorexa HOK
' AL HCKD https://m.edsoo.ru/b42{1f97
MOBEPXHOCTHIO kuKocTu. Popmyna Jlammaca
O0001eHne 1 cUCTEMAaTU3ALMS 3HAHUI 110
" bubmmoreka [IOK

89 TeMme "ArperatHble COCTOSIHUS BEILIECTBA.

" https://m.edsoo.ru/0b52575¢
®a3oBbIe MEPEXOIbI

90 KonrtponsHas pabora o Teme "ArperatHsie bubmumoreka [IOK
cocTosiHUs BelecTBa. @a3oBbie mepexo bl https://m.edsoo.ru/7dc2a739
DJeKTpu3anus Tei U e€ MPOsIBICHUSL.

91 DnekTpuyeckuii 3apsia. [[Ba Buna bubnnoreka HOK
3JIEKTPUYECKUX 3apsa0B. IIpoBogHuKY, https://m.edsoo.ru/1aff445f
JUDJIEKTPUKU U TIOTYTIPOBOTHUKI

9 DJIeMEHTapHbIN ANEKTPUUECKUI 3apsi. 3aKOH bubnnorexka HOK
COXpaHEHUs JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/f49afd24

93 B3aumoperictBue 3apsaoB. ToueuHble 3apsiabl. bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/445b7746

Bbu6nmuoreka [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ecS5a

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

95 Onektpuueckoe nose. Ero neiictBue Ha bubnnorexka HOK

QJICKTPHUYCCKUC 3apsabl

https://m.edsoo.ru/05c6bfal




Hanpsisk€HHOCTB IEKTPUYECKOTO TOJIA.
[Ipo6uslii 3apsa. JInHuM HAIPSHKEHHOCTH

Bbu6nmuoreka [IOK

96
3JEKTPUYECKOTO 1oJIst. OHOPOIHOE https://m.edsoo.ru/3dac6957
AJICKTPUYIECKOE TI0JIe
97 [ToreHManbHOCTH 3JIEKTPOCTATUYECKOTO bubnnorexka HOK
1oJisi. Pa3HOCTh MOTEHIMANIOB U HANIPS)KEHUE https://m.eds00.ru/80021447
[ToTeHmanpHast YHEPTHUA 3apsiia B
98 3JIEKTpOCTaTHUYECKOM MoJie. [ToTenmman bubmorexa HOK
R ' H https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO TIOJIS
99 CBs13b HANPSHKEHHOCTH TOJISI U Pa3HOCTH bubnmoreka [JOK
MOTEHIIHAIOB JJIS AIIEKTPOCTATHYECKOTO TOJIS https://m.edsoo.ru/df7a6838
100 [IpuHOHUI Cynepno3uuu JIEKTPUIECKUX bubnuoreka [JOK
rnoJei https://m.edsoo.ru/Ocfeda6be
bu6mmoreka [IOK
101 Pemienue 3ana
HICHUE 3a7ad https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsana. [Tose paBHOMEPHO bubnuorexa [JOK
3apsHKEHHOU chepbl https://m.eds00.ru/b297b5c3
[Toe paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 mapa. [loye paBHOMEPHO 3apsIKEHHOM bubmorexa HOK
pa. P p p https://m.edsoo.ru/f7a665¢ee
OECKOHEYHOM TIOCKOCTH
104 [IpoBOJHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubmmoreka [JOK
VYcioBue paBHOBECHS 3apsiioB https://m.edsoo.ru/32405¢eab
105 JIMBIEKTPUKHY U ITOJTYIIPOBOJHUKH B bubnuoreka [JOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konaencarop. D1eKTpoEMKOCTh
106 KOHJEHCAaTOpa. DNEKTPOEMKOCTD IIOCKOTO bubmorera [TOK
g pa- P https://m.eds0o0.ru/845b4{73
KOHJIEHCATOpa
107 [TapannenbHOE COEAMHEHNE KOHIEHCATOPOB bubmorexa [TOK
P s s P https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTebHOE COSTUHEHIE Bbubnuoreka [IOK

KOHJOCHCATOpPOB

https://m.eds00.ru/1€992920




Bbu6nmuoreka [IOK

109 DHeprus 3aps>KeHHOT0 KOHJIEHCATOpa hitps://m.cdsoo.ru/73a34f18
Bbu6nuoreka [IOK
110 Pemrenne 3agaq https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBrKeHUE 3apsKEHHOW YacTUIBI B bubnuoreka [JOK
OZHOPOIHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o001IeHre U cUucTeMaTr3aIs 3HaHUH 110 bubmuorexa [JOK
teMe "DnekTpuyeckoe nose" https://m.edso0.ru/5752603f
114 KoHnTposnbHas pabota mo teme bubnnorexka HOK
"JnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cuna toka. IlocTossHHBIN TOK. Y CIIOBHS
115 CYUIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO bubmorexa HOK
https://m.eds00.1ru/233311b5
TOKa
Bbubnmuoreka [IOK
116 Ucrounuku Toka. Hanpsbxenne u 9J1C hitps://m.cdsoo.rw/0839al 15
117 3akoH OMa U1 y4acTKa LEenu. DIEKTPUIECKOe bubnmoreka [JOK
COINPOTHUBIICHUE https://m.edsoo.ru/f14f251¢
3aBHUCUMOCTb COTIPOTHUBIICHUS OJHOPOIHOTO
118 MIPOBOJAHUKA OT erIZ) JUINHBI U rmomaim bubmmorexa LIOK
https://m.edsoo.ru/95fcdf51
MOTIEPEUHOTO CEYCHU S
119 VY ienbHOE CONPOTUBIICHUE BEIIECTBA. bu6mmoreka [IOK
Pemenue 3amau https://m.edso00.ru/437£8300
120 ITocnenoBarenbHOE, MApAIIIETBHOE, Bbubnmuoreka [IOK
CMEIIAHHOE COETMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/23617¢07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX LETIEH. bubmmoreka [JOK
[Tpasmna Kupxroda https://m.edsoo.ru/1794cf37
122 Pemenue 3agag bubmmorexa IOK

https://m.edsoo.ru/3881b469




123 Pabora snexrpudeckoro Toka. 3akoH Jxoys bubnuoreka [JOK
—Jlenna https://m.edsoo.ru/a3605¢5c¢
bu6mmoreka [IOK
124 Pemerue 3anaq https://m.edsoo.ru/6761bf0f
125 MOIIHOCTD 3JIEKTPUYECKOr0 TOKa. TermoBast bu6mmoreka [IOK
MOILHOCTb, BBIAEIAEMAas HA PE3UCTOPE https://m.edso0.ru/99750a6f
bu6mmoreka [IOK
126 Pemenue sanas https://m.edsoo.ru/eb72fc24
127 OJIC n BHyTpeHHEE COTPOTUBIICHUE bubnnorexka HOK
WCTOYHMKA TOKA https://m.edsoo.ru/72d453af
3akon OMa i TOJTHOH (3aMKHYTOH) Bbu6nuoreka [IOK
128 .
AIIEKTPUYECKOU TN https://m.edsoo.ru/221{40fb
Bbubnmuoreka [IOK
129 Pemenne sanas https://m.edsoo.ru/3580b679
Bbubnmuoreka [IOK
130 MoIIHOCTE, HCTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8
Bbu6muoreka [IOK
131 Kopotkoe sambikanue https://m.edsoo.ru/546£5632
132 K 0 e OCTOSTHHOT'O TOKa bubmorexa LIOK
OHIACHCATOP B UCHH HOCTOANH https://m.edsoo.ru/35368f3¢
bu6mmoreka [IOK
133 Pemenue sanas https://m.edsoo.ru/4410cefd
Pemenne 3aga4 mo teme "IlocTosHHBIN bubmuorexa [JOK
134 .
AIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUYECKUM TOK" https://m.edso0o.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubnuorexa [JOK
INEKTPUUYECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O0001eHre U cUCTEMATU3ALMS 3HAHUH 110 bu6mmoreka [IOK

teme "[loCTOSIHHBIN AIEeKTPUYECKUNA TOK"

https://m.edsoo.ru/bfd7a050




KonTponpHas padora no teme "TlocTosSHHBIIM

bu6mmoreka [IOK

138
INEKTPUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnekTpuyeckas MPOBOAUMOCTh Pa3INYHBIX
. bu6mmoreka [IOK
139 BEILIECTB. DJICKTPUUECKUH TOK B METaJJIax.
https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DJIEKTPUUYECKUI TOK B paCTBOpaxX M pacruiaBax
140 3JIEKTPOJINTOB. 3aKoHbl Dapanes 1 buommorexa LOK
™ ’ Panes i https://m.edsoo.ru/4b423491
ANEKTPOIHU3a
Bbubnmuoreka [IOK
141 OneKTpu4YecKuil ToK B razax. [limasma
P https://m.eds00.ru/92d92£76
142 DIIEKTPUYECKHI TOK B Bakyyme. BakyyMHbIe bubnmoreka [JOK
npuOopbI https://m.edsoo.ru/2E+160
143 DIIEKTPUYECKUHA TOK B MOIYIIPOBOJHUKAX buGnnorexa LIOK
P yip https://m.edsoo.ru/ab61c660
Bbu6nuoreka [IOK
144 [TorynpoBOIHUKOBBIE TPUOOPHI
YHPOBOA PHbOP https://m.edso0.ru/83622200
Du3nYeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llearpa «Touka pocTay 1o
teme «M3mMepenune cuiibl TOKa U HalpsHKEHUS B
LENH MOCTOSIHHOTO TOKa MPHU MOMOIIN
bu6mmoreka [IOK
145 AHAJIOTOBBIX U ITU(DPOBBIX U3MEPHUTEIBHBIX
. https://m.edsoo.ru/5643ea56
npuOOPOB» UK «3HAKOMCTBO € IIU(PPOBOH
nabopatopueit o ¢usuke. [Ipumepsr
u3MepeHus PU3NIECCKUX BETUYHH MIPH
MOMOIIYA KOMIBIOTEPHBIX JaTYUKOBY»
DU3NYECKUH MTPAKTUKYM C UCTIOJIb30BAaHUEM
146 obopynoBanus LlenTpa «Touka pocta» 1o bubnnorexka HOK
teMme «3yueHrne HepaBHOMEPHOTO IBUKEHUS https://m.edso0o.ru/f6292f5f
C LEJbIO ONPEIeNICHUsI MTHOBEHHOM CKOPOCTH»
147 DuU3NYECKUH MTPAKTUKYM C UCTI0JIb30BAaHUEM bubnnoreka HOK

obopynoanus Llearpa «Touka poctay mo

https://m.edsoo.ru/6960b6ef




teMe «M3mMepenune yckopeHust npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IJIOCKOCTH» WM
«HMccenenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHH IPU PaBHOYCKOPEHHOM JIBUKEHUN

148

Pu3nYeCcKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
Tteme «/I3mepeHne yckopeHus cBOOOIHOTO
najgenus" win "M3ydenue NBUKEHUS Tena,
OpOIIIEHHOTO TOPU30HTATIHLHOY

Bbu6nuoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Du3n4EeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
TeMe «/3yueHnue aBuKEeHUs Tena 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocThio» W «HMccnenoBanue
3aBUCUMOCTH NepHoAa o0palieHus
KOHHUYECKOI'0 MasiTHUKA OT €ro MapaMeTpoB»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/bcf53514

150

Du3n4eCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynosanus Llenrpa «Touka pocTay 1o
teme «/3MepeHne paBHOICMCTBYIONICH CUITBI
IpU JBHKEHUH OpyCKa M0 HaKJIIOHHOU
miockocTh» niu «IIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBIKEHHS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE
PacCTOsSIHUE OT €r0 Macchl»

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

DuU3NYECKUH MPAKTUKYM C UCTI0JIb30BAaHUEM
obopynosanus Llearpa «Touka pocTay 1o
teme «lccnenoBanue 3aBUCUMOCTH CHJT
YIPYTrOCTH, BOZHUKAIOMIUX B IIPYKUHE U
PE3UHOBOM 00pasiie, OT uX aehopManun) Uiu
((I/I3y‘-I€HI/I€ JABMKCHUSA CUCTEMEBI TCII,

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al




CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3
JIErKUil OJIOK»

152

DU3NYECKUH MTPAKTUKYM C UCTI0JIb30BAaHUEM
obopynoanus Llearpa «Touka pocTay mo
Tteme «/3mepenne KodppuIreHTa TpeHus 1o
BEJIMUMHE YTIIOBOTO KOd(puImeHTa
3asucumoctu Frp(N)» win «MccnenoBanue
JBUKEHHS OpyCcKa 10 HAKIIOHHOM TIOCKOCTH C
nepeMeHHBIM KO3 (OUITMEHTOM TPEHUS» WIH
«/3yuenue ABIKEHUS Tpy3a Ha Bally €
TPEHHEM»

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

Du3nYeCKUN IPAKTUKYM C UCIIOJIB30BAHUEM
obopynosanus Llentpa «Touka pocta» mo
teme «lccnegoBanue yciIoBH paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIETO OCh BPALICHUS»
unu «KoHCcTpyrnpoBaHue KpOHIITEHHOB U
pacu€r cun ynpyroctu» uim «H3zydyenne
YCTOMYHUBOCTH TBEPIOTO TENA, UMEIOIIETO
IUIOLIAa/Ib OTIOPBD»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/4a04{4{7

154

DuU3NYECKUH MTPAKTUKYM C UCTI0JIb30BAaHUEM
obopynosanus Llearpa «Touka pocTay mo
teme «M3mMepenune ummysbca Tesa 1no
TOPMO3HOMY ITyTu» Wi «M3MepeHune cumbl
TSATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIIHOCTHU CHUJIbI TATW» UIIN <<CpaBHeHI/Ie
N3MCHCHUA UMITYJIbCa TCJIa C UMITYJIbLCOM
cunb win «VMccnenoBanue coxpaHeHHs!
UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUN
unn «M3MepeHne KNHETUYEeCKOM SHEPTUH Tella
M0 TOPMO3HOMY ITyTH»

bu6mmoreka [IOK
https://m.edso00.ru/8561b28e

155

Pu3nYeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llearpa «Touka pocTay mo

Bbubnmuoreka [IOK
https://m.edsoo.ru/e0fe7e07




TteMe «M3yueHne n30TepMrUUEcKOro nporecca
(pexoMeHJ0BaHO MCIIOIB30BaHUE IIU(PPOBOI
nabopatopun )» unu «M3ydeHue u30X0pHOTro
npouecca» uin «l3ydyenne nzo6apHoro
nporuecca» uin «lIpoBepka ypaBHeHUs
COCTOSTHUSI

156

Pu3NYEeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
teme «M3mepenue yaenbHON TeITOEMKOCTH
w «MccienoBanne mpouecca OCThIBAHUS
BellecTBay win «Mccnenopanue aguadbaTHOrO
npouecca» uin «l3ydeHne B3auMoCBsA3H
OHEPIUH MEKMOJIEKYJISIPHOIO B3aUMOICHCTBUS
Y TEMIIEPATYpbl KUIIEHUS KUIAKOCTEN»

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

157

®uznyecknil MpakTuKyMm 1o teme «M3yuenue
3aKOHOMEPHOCTEN MCIapeHUsl )KUIKOCTE
nunu «M3mMepenne yienbHON TeTUIOThI
IJIABJICHUS JbJa» WK «3yueHne cBOMCTB
HACBIIICHHBIX NapoB» win «M3mepenune
a0COFOTHOW BIIQYKHOCTH BO3/IyXa U OIICHKA
Macchl MapoB B oMelieHuny». Mzamepenue
Koa(puImeHTa TOBEPXHOCTHOTO HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

Du3n4eCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
teme «HalmoieHre nmpeBpalieHust SHEPriu
3apsKEHHOI0 KOHJIEHCATOPa B SHEPIHUIO
U3IIy4eHus ceeToauona» i «M3yuenue
IIPOTEKAaHUs TOKA B LIETIH, COACPIKaILEeH
KOHZEeHcaTop» win «Pacnpenenenue pasHOCTH
MOTEHITMAJIOB (HAMPSDKEHUS) TIPU
[I0CJIEI0BATEIIbHOM COECIUHEHUH
KOHJIEHCAaTOPOB»

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




Du3n4eCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
teMe «lcenenoBanye CMEIaHHOTO

bubnmoreka [JOK
159 COEIMHEHMS PE3UCTOPOB» nUiu «M3mepenue 1
https://m.eds00.ru/2b179d98
YAEIBHOTO COMPOTUBIICHUS TPOBOJHUKOBY
wn «MccnenoBanye 3aBUCUMOCTH CHJTBI TOKA
OT HaIpPsDKEHUS JUIS JaMIIbl HaKaTUBaHU
Du3nYEeCKUN IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoanus Llearpa «Touka pocTay mo
teme «Habmonenune anekTponuza» wiu
160 «3mepeHnue 3apsiaa OJHOBAJIEHTHOTO HOHA» bubnnorexka HOK
nnn «ccnenosaye 3aBUCUMOCTH https://m.eds00.ru/64b6e901
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
TeMriepatypb» win «CHATHE BOJIbT-aMIIEpHOM
XapaKTEPUCTUKU IO
PeseprubIit ypok. O6001IeHNEe 1 Eub 10K
. nonmoTexa
161 CHUCTEMAaTH3alMs 3HaHUHN 10 TEME
g " https://m.edsoo.ru/ed017d93
WHEeMaTHKa
162 PesepsHelil ypok. O6001eHue u bubnmoreka [JOK
cucTeMaTu3auus 3HaHui 1o teme "Jlunamuka" https://m.edsoo.ru/3149956b
PesepBHelit ypok. O600IIeHNE 1
. bubnmoreka [JOK
163 cucreMarusanus 3Hanui no teme "Cratuka 1
" https://m.edso0.ru/0f9752ac
TBEPJOTO Tesa
PesepBHelit ypok. O6o0IeHNEe 1
. bubnnoreka HOK
164 CHCTEeMaTHU3aIvs 3HaHUH 10 TeMe ""3aKOHBI 1
COXpaHEHNUA B MexaHHKe" https://m.edsoo.ru/6¢0df9cc
Peseprubiit ypok. O6001IeHNEe 1 Eub 10K
. nonmoTexa
165 cucrteMaru3anys 3HaHui 1mo reMe "OCHOBEI

MOJIEKYJISIPHOKUHETUYECKON TeOpUH"

https://m.edsoo.ru/de148976




MarHUTHOW MHIYKIIIH

PesepBHelil ypok. O6o0IeHNE 1
. bu6mmoreka [IOK
166 cUCTEMATHU3aIUI 3HAaHUH 110 TEME 1
" " https://m.edsoo.ru/Obcec77¢cl
Tepmogunamuka. TermioBsle MalIMHbI
Peseprubiil ypok. O6001eHNEe 1
167 CHCTEMAaTHU3alus 3HAaHUH 110 TeMe 1 bubnuorexa [JOK
"ArperatHble cocTosiHus BemiecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexonl"
Pesepsurlii ypok. O0001IEHNE 1
P P ?l bu6mmoreka [IOK
168 CHUCTEMAaTH3als 3HaHUHN 10 TEME 1
" " https://m.edsoo.ru/f2381¢c0c
DJIEKTPUUECKOE 110JIE
Pesepsurlii ypok. O0001IEHNE 1
P P 1H bubmuorexa [JOK
169 CHUCTEMAaTH3als 3HaHUHN 10 TEME 1
" o o " https://m.edsoo.ru/3cae6dal
ITocTOsTHHBIN IIEKTPUUYECKHUIA TOK
PesepsHbiil ypok. O000mEHE 1
170 CI/ICTIe)MaTI/ISZpI/IH :«sHaHI/H;l o teMe "Toku B 1 bubmorexa LIOK
H " https://m.edsoo.ru/cc7681d4
Pa3IMYHBIX cpeaax
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16
11 KJIACC
Kouun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoxka Kontpoabnbie IlpakTHueckne A op
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoTsI padoThI
pecypchl
BsaumonelicTBre MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJHUKOB ¢ TOKOM. MarHuTHoOeE I10J1e 1 bubmmorexa [OK
POBOA ' ’ https://m.edso0o.ru/487a8593
I'mnote3a Amrmepa
Bexrop marantHON nHAYKIWA. [IprHIIHAT
P o vp B but6mmoreka [IOK
2 CYNEPIIO3UIIMY MArHUTHBIX MoJen. JInnun 1

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




3 MarnuTtHO€e 1oJjie IpOBOJHUKA C TOKOM. OMBIT bu6muoreka [IOK
Opcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHUE U MOYJIb bubmmorera LOK
https://m.edso0.ru/26d9cSba
5 Pemienue 3anau bubmorexa OK
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMmepa. bu6nuorexa [IOK
DNEKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJIEHHE U MOAYJIb.
7 ,HBI/I)K@HI/II)G 3:p;I)I(GHHO§ YaCTHUIILI B > bubmmorexa LOK
https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JIe
8 Pemienne 3agaq bubmorera [IOK
https://m.edsoo.ru/504e98c7
bubnuorexa [{OK
? PaGora cuer Jloperna https://m.edsogru/dS18be4b
bubnuorexa [{OK
10 Pemerre saa- https://m.edsogm/93617bd9
1 MarsuTtHoe 110Jie B BEIIeCTBE. bubnuoTexa [{OK
DeppOMarHeTUKM, napa- U JuaMarHeTUKA https://m.eds00.ru/30ff9608
12 OcHoBHbIE CBOICTBA (heppPOMArHeTUKOB. bubmmoreka [JOK
[Ipumenenue peppoMarHeTUKOB https://m.edsoo.ru/0b58190a
bubmuorexa [{OK
13 Pemenue 3agad mo reme "MarautHoe nose" hitps://m.c dsocl)_.[ru 15b556307
14 Pemenue 3agay mo reme "MarautHoe nose" bubnnorexa LIOK
https://m.edsoo.ru/41c4ae8a
15 SIBneHne 3MeKTpPOMarHuTHOM MHIYKIUU. bubnmoreka [JOK
IToTok BEKTOpa MArHUTHON UHIYKIIMH https://m.edsoo.ru/b3efalcl
bubmuoreka [{OK
16 IAC urRyKuH https://m.edsocI)_Fru/48 150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIUU bubnmoreka [JOK

®dapanes

https://m.edsoo.ru/a6dec188




bubnunorexa [IOK

18 Buxpesoe anexrpuueckoe nojue. Toku Pyko hitps://m.cdsoo.ru/l Sabe140
bubmuorexa [{OK
19 OJIC MHAYKIIMY B IBUKYIIMXCS TPOBOJHUKAX hitps://m.c dsoclfru 102356002
bubmuorexa [{OK
20 Pemterne sazat https://m.edsoi_.[m/4dfda618
bubnuoTexa [{OK
21 Hpasio Jlenua https://m.edsogru/bbc22726
” NunykTtuBHOCTH. KaTyllika MHIYKTUBHOCTH B bu6muoreka [IOK
[EIN ITIOCTOSIHHOT'O TOKAa https://m.edsoo.ru/621eae9d
3 SBnenue camounaykuuu. J/C bubnmoreka [JOK
CAaMOMWHTYKITHHA https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJIsI KAaTYIIKH C TOKOM. bu6muoreka [IOK
DIEKTPOMarHuTHOE T0JIe https://m.edsoo.ru/b3cOadl1
bubnuoTexa [{OK
25 Pemerre saa- https://m.edsogm/88f69d2b
26 O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110 but6mmoreka [IOK
Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/76484025
7 KonTponbhas pabota no teme bubnmoreka [JOK
"OnexkTpoaguHaMuka" https://m.edsoo.ru/8ae09b98
73 KonebarenpHas cuctema. CBOOOIHBIC bubmuoTexa [JOK
Kosiebanus. ['apMoHnyeckue Konebanus https://m.edsoo.ru/7c1db385
29 KuneMarndeckoe 1 TMHaAMHYECKOE ONMCAaHNE bubnuoTexa [{OK
KOJIeOaTEIBHBIX IBIKEHUI https://m.eds00.ru/87¢e9498
DHepreTuueckoe onvcanue. BeiBos
30 JMHAMUYECKOTO OMTUCAHMS TAPMOHUYECKHUX bubnunorexa [IOK
KOJIeOaHUI U3 UX DPHEPTETUIECKOTO U https://m.edsoo.ru/e3¢99692
KHHEMATHYECKOTO OTTHMCaHUS
31 Ammatyna u ¢gaza kojebaHui bubmorexa [TOK

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




[lepuon u yacrora konebanuii. [lepron
MaJbIX CBOOOIHBIX KOJIEOAHUI

32 MaTeMaTU4ecKoro MastHuka. llepuo bubmmorera HOK
. - HCPHON https://m.edso0.ru/e0399319
CBOOOJTHBIX KOJIEOAHUH TIPY>KUHHOTO
MasiTHUKA
1 3aryxaromue KoneOanus. BeiHyX/1eHHBIC bu6muoreka [IOK
kosebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6mmoreka [IOK
34 A 0
BTOROACOAMIA https://m.edsoo.ru/6add2644
but6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
16 VYpok-koHpepennus "MexaHU4IeCKue bubnmoreka [JOK
KOJIcOaHMs B My3bIKAJIbHBIX HHCTPyMEHTax" https://m.edsoo.ru/8ef587be
37 O06o001IeHre U cUuCTeMaTr3aIs 3HaH|H 110 bubmuorexa [{OK
Tteme "MexaHnueckue konedaHus" https://m.edsoo.ru/eb84182f
18 DNEeKTPOMAarHUTHBIE KOJIeOaHMsI. bu6muoreka [IOK
KonebarenpHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMITUTY b
39 3aps/ia KOHAEHCATOpa C aMIUTUTYAON CHJIBI bubmmorera LOK
PAA A p A https://m.edsoo.ru/093f9afl
TOKa B KOJIEOATEIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUU B UJI€ATTLHOM bubnmoreka [JOK
KOJIe0aTeTbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarIiue JIeKTPOMAarHuTHbIC KOJIeOaHusl.
41 BrIHyX1€HHBIE 2IIEKTPOMAarHUTHBIE bubnmorera LOK
YHA p https://m.eds00.1ru/5¢668619
KoseOaHus
4 IlepemenHsbIi TOK. Pe3auctop u KoHIeHcaTop B bu6muoreka [IOK
LIETM IEPEMEHHOT0 TOKA https://m.eds00.ru/84836152
13 Karymika HHIyKTUBHOCTH B LIETIH bubnmoreka [JOK

IEPEMEHHOT'O TOKa

https://m.edsoo.ru/cfa307af




3axoH OMa 1J1s1 2JIEKTPUYECKON LN

but6mmoreka [IOK

44
[IEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.
. but6mmoreka [IOK
45 AMIUTUTYHOE U ACHCTBYIOIIEE 3HAUCHUE
https://m.edsoo.ru/lcac6cdc
CHUJIbI TOKA U HAIPSKEHUS
46 Pe3onanc B 3neKTpHUECcKON HETH bubmmorexa [OK
p H https://m.eds00.ru/087506df
but6mmoreka [IOK
47 P
CHLICHHE 3a1ad https://m.edsoo.ru/al6836a4
NneanpHb1if Tpanchopmatop. [IpoussoacTro,
48 repeaada u noTpediIeHne PIEKTPUUECKON bubmmorexa [OK
peA p p https://m.edsoo.ru/f97418ae
SHEPrumn
DKOIOTHYECKHE PUCKU IIPHU IPOU3BOICTBE
49 3JIEKTPOSHE FI/II/IpK JIBT ; a I/II::nonb:«:(l)BaHm bubmmorexa LIOK
R prit. BYILTYD . https://m.edsoo.ru/a674d93
3JICKTPOIHEPTUU B TTIOBCETHEBHOMN KU3HU
bubnunorexa [IOK
50 Pemenne 3ama
HeHH Aat https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
51 Pemenne 3ama
HeHH Aat https://m.edsoo.ru/7cab59£8
57 O060011IeHIE U CUCTEMATU3AIUs 3HAHUN 110 bubnunorexa [IOK
TeMe "DJIeKTpOMarHuTHbIC Kojaeoanus" https://m.edsoo.ru/401024a9
53 MexaHu4eckue BOJIHBI. XapaKTePUCTUKHU bubnmoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58¢e109f
54 CBOHCTBa MEXaHUYECKUX BOJH bubnnorexa LHOK
https://m.edsoo.ru/d9ae1000
bubnunorexa [IOK
55 3ByK. X
BYK. AapaKTCpHCTHH 3ByKa https://m.edso00.ru/138b6109
56 Wndpassyk u yasrpassyk. Lllymosoe bu6muoteka [JOK
3arpsI3HEHUE OKPYKAKOILIEH CpeIbl https://m.edsoo.ru/7380038f
57 Pemenue 3agag bubnnorexa LHOK

https://m.edsoo.ru/cfd918bf




53 DNeKTpOMarHuTHbIe BOJHBI. M3nyuenue bu6muoreka [IOK
DJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus MEeKTPOMAarHuTHbHIX BoJH. CBOWCTBa bu6muoreka [IOK
3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ixana >neKTPOMArHUTHBIX BOJIH.
60 [IpuMeHeHne ANEKTPOMAarHUTHBIX BOJH B bubmorera LOK
P P https://m.edsoo.ru/49be1{9e
TEXHUKE U OBITY
[IpuHUIUNIBI paAMOCBSI3U U TEIEBUACHUS.
61 Pell)zlnonoxaurl)/m DIIEKTPOMArHUTHOE bubnnorexa LHOK
’ P . https://m.eds00.ru/9196{1{8
3arpsi3HEHUE OKPYIKaIOIIEH cpebl
2 Konrtponsnas padora no teme "Konebanus u bu6nuorexa [IOK
BOJIHBI" https://m.edsoo.ru/4£7985a0
63 CaeT. 3aKOH NMPSMOIUHENHOTO bubnmoreka [JOK
pacmpoCTpaHEeHHUsI CBETA https://m.eds00.ru/f9566406
64 Pemienue 3agau Ha MpUMEHEHUE 3aKOHA bubmmoreka [JOK
IIPSIMOJIMHEMHOTO pacIpOCTPAHEHHUs CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkano. bu6muoreka [IOK
Cdepugeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenominenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb NpeIoMIICHHUS.
66 ITonHOE BHYTpEHHEE OTPAKCHUE bubmorera [IOK
yfp P ' https://m.edsoo.ru/bc2e55¢cd
[IpenenbHbIM yroa NoJHOTO BHYTPEHHETO
OTPa’KEHUS
67 Pewrenne 3a1a4 Ha npUMEHEHNE 3aKOHOB bubnmoreka [JOK
OTPaKECHUA U TIPEITOMIICHUS CBETA https://m.eds00.ru/49d830a9
68 Xon nyueil B npusme. Jlucnepcus cera. bubmuoteka [JOK
CoxHBIN cocTaB Oenoro ceera. L{Bet https://m.edsoo.ru/d8elc3be
69 JInn3bl. DOKYyCHOE PAaCCTOSTHUE W ONTHYECKAs bu6muoreka [IOK

CHJIa JIMH3bI

https://m.eds00.ru/60441359




[TocTpoenne n300paKeHUI B TNH3AX U UX

but6mmoreka [IOK

70
cHCTeMaX. YBEIUUCHHUE JTUH3BI https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 M300pakeHHH, MTOTydaeMbIX ¢ IIOMOIIBIO bubmmorera LOK
p ’ Y HI https://m.edsoo.ru/5a868f09
JIVH3
but6mmoreka [IOK
72 ['ma3 kak onTuyeckas cucteMa
https://m.edsoo.ru/ecd480a2
7 Pemenue 3agau. [Ipenensl mpuMeHUMOCTH bu6muoreka [IOK
reOMETPUUYECKON ONTUKHI https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS bubmmorexa IOK
p a p https://m.edsoo.ru/f32aab06
but6mmoreka [IOK
75
Jlucnepeus caera https://m.edsoo.ru/lel6eche
but6mmoreka [IOK
4
76 HTepepeHI cBeTa https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS bu6muoreka [IOK
HaOJIIOZICHUS MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
but6mmoreka [IOK
78 P
clietme sajat https://m.edsoo0.ru/3061de2b
but6mmoreka [IOK
79 IT
PHMEHEHHE HHTEpepeHIuH https://m.edsoo.ru/668edbc8
but6mmoreka [IOK
80
Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
81 Hudpakuuonnas pemérka. Y ciaoBue bu6muoreka [IOK
HAOJIO/IEHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.1ru/f998d964
but6mmoreka [IOK
82 Pemenue 3ana
HICHHE Saad https://m.edsoo.ru/d58c411a
23 [TonepeunocTh cBETOBBIX BOJH. [Tomsipuzanus bubnuorexa [{OK
CBeTa https://m.edsoo.ru/e9890fe9
84 Pemrenne 3agaq bubmrorexa LIOK

https://m.edso0.ru/c56c¢8158




bubnunorexa [IOK

85 CBETOBLIC ABACHIL B IPHPOAE https://m.edso0.ru/0b36363d
26 O06o001IeHre U cUucTeMaTr3aIs 3HaH|H 110 bubmuoreka [{OK
teme "OnTuka" https://m.edsoo.ru/8a14748b
bu6muoreka [IOK
87 KontponsHas padora o teme «Ontuka hitps://m.c dsogru 182315ddd
['paHuUIbl MPUMEHUMOCTHU KIACCHUECKOM
88 MEXAaHUKH. 3aKOHBI AIEKTPOJIUHAMUKH U bubnuorexa LTOK
https://m.edsoo.ru/c9bd77cb
MPUHIIATT OTHOCUTEIEHOCTH
29 [ToctynaTel cnenuanibHON TEOPUHN bubnuoTexa [{OK
OTHOCHUTEIIBHOCTHU https://m.edso00.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJL.
[TpeobpazoBanus Jlopenma. ¥YcnoBue
90 H[I):)I/I‘II/IIIJ)IHOCTI/I. OTHO(I:)HTSILHOCTL bubmrorexa LIOK
OJIHOBPEMEHHOCTH. 3aMeIIEHHE BPEMEHH U hitps://n.edsoo.u/d83 7426
COKpaIIeHUE IJTUHBI
o1 OHeprusi U UMITyJIbC PEISATUBUCTCKOMN bubnmoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
9 CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM bu6muoreka [IOK
PENSITUBUCTCKON YacTULIbI. DHEPT U TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIIOBOE U3TyUEHUE bubmmorera LOK
https://m.edsoo.ru/f54035a5
bubnmoreka [JOK
o4 3aKoH emewenns Buxa https://m.edsocI)_Fru/ 151752
bubnmoreka [JOK
95 I'mnote3a M. Ilnanka o kBanTax. ®oTOHBI hitps://m.c dsoclfru I5fa18
bubmmoreka [JOK
26 DHEprus u MMMy GOTOHA https://m.edsocl)_.[ru/7fb307ec
97 ®otosdp¢exr. Onbitel A. I'. CTonerosa. bubmuoteka [JOK

3akons! pororddexra

https://m.edso00.ru/8c68e5bH9




08 YpaBHenue DitamreitHa 111 porodddexra. bu6muoreka [IOK
"Kpacnas rpanuna” potosddexra https://m.edsoo.ru/01ef4556
but6mmoreka [IOK
. I1. H. JI
99 JaBnenue cBeta. ONBITHI ebemeBa hitps-//m.cdsoo.r/64b4f966
but6mmoreka [IOK
1 B i
00 OJIHOBBIC CBOMCTRA HacTill https://m.edsoo.ru/f59cfcec
Boausl ne bpoiins. /[nvna BonHb e bpoiins
101 u a3MeH1>1 Op6JIaCTI/IIJ[IOKaJII/I3a I/II/IH ’ Bubmmorexa [IOK
p p . H https://m.edsoo.ru/5df8bafl
JBIKYIICICS 4aCTULIBI
102 KopnyckynsipHo-BOJTHOBOM Ayain3m bubmorexa OK
PHyCIyIip o https://m.edsoo.ru/8ccab62a
bubnunorexa [IOK
1
03 Judpaxius 3JeKTPOHOB HAa KpUCTaIax hitps-//m.edsoo.rw/30dbal 8
Cnenuduka u3MepeHuid B MUKPOMHUPE.
104 COOI;HS)H_IQHI/IH HGI())H e enéHH(?CTeITIp bubmorexa [TOK
. peA https://m.edsoo.ru/65783dec
[eitzenbepra
but6mmoreka [IOK
1 P
05 CUICHHE rpagICCKuX sazat https://m.edsoo.ru/e70195bd
N bubmuorexa [{OK
1 P
06 CHICHHE pacieTHbX 3a/ad https://m.edsoo.ru/ee9b3182
107 KontponbHas padora no Temam: "OCHOBBI bubmuoteka [JOK
CTO", "KopmyckyJ1sipHO-BOJIHOBOH nyayn3m" https://m.edsoo.ru/c3de891a
108 OnbITHI IO UCCIEOBAHHUIO CTPOEHHUS aTOMa. bu6muoreka [IOK
[Tnanerapuas monens atoma Pesepdopna https://m.edsoo.ru/312b750a
but6mmoreka [IOK
109 IT b
OCTYHATH Hopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypOBHEN 3HEPrun bubnmoreka [JOK
aToma BOJIOpoJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHHUE bu6muoteka [JOK

CBCTa

https://m.edsoo.ru/f945d85¢




bubnunorexa [IOK

12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa I'eiisenOepra-
113 I/I}};aHeHKO. 3apsn u Ma(F:)COBOG qncng sapa. bubmorexa [TOK
https://m.edsoo.ru/34adasSde
HN3otonsl. PagnoakTHBHOCTE
3aKOH pasMoaKkTUBHOTrO pacnaaa. CBoicTBa
114 MOHU3UPYIOLIETro U3lly4eHus. BiausHue bu6nuorexa [IOK
PalMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jo3umerpus
DOHeprus CBSI3U HYKJIOHOB B sjzipe. A nepHbie
cuiel. Jleext macchl aapa. SnepHbie
115 peakuuu. Snepusie peaktopsl. [IpoOiembr bu6muoreka [IOK
YIPaBIIIEMOIO TEPMOSIEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKUE aCIIEKThl PAa3BUTHSI SIACPHOM
SHEPIreTUKU
Mertoabl perucTpaluy U UCCICA0BAHMS
3JIeMEHTapHbIX YacTull. DyHaaMeHTaIbHbIC
116 B3aUMOJICUCTBUs. bapuoHbl, ME30HBI U bubnnorexa LHOK
. https://m.edsoo.ru/l1ac08a5b
nentousl. [Ipeacrasnenue o CrangapTHoOM
Mozenu. KBapk-TrimroOHHAst MOJENb aIpOHOB
®usuka 3a npeaenamu CTaHIapTHOW MOJEIH.
117 Témuas MaTeppI/Iﬁ U TEMHas C-)HGI;FI/ISI. bubmmorera LOK
. https://m.edsoo.ru/c026fd37
EnunCTBO (hM3Mueckoil KapTUHBI MHUpa
118 OTanbl pa3BUTUS ACTPOHOMUH. 3HAUYCHHUE bu6muoreka [IOK
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TprMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS PUPOJIBI KOCMUYECKHUX bubnmoreka [JOK

00BEKTOB. METOIbI aCTPOHOMHYECKHX
HUCCIEN0BaHUN

https://m.eds00.ru/39¢44028




COBpGMeHHBIe OIITUYCCKUEC TCICCKOIIBI,

but6mmoreka [IOK

120 aJMO0TeJIECKOIBI, BHEaTMOC(epHas
pal bep https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bupn 38é3aH0T0 HEOa. Co3BE3nus, IpKUE bubnuoTexa [{OK
3BE3/IbI, TNIAHETHI, UX BUAUMOE JIBIDKCHUC https://m.edsoo.ru/aac588eb
Conueunas cuctema. Conaie. ConHeunas
bubnunorexa [IOK
122 aKTUBHOCTh. MicTounuk 3Heprun ConHua u
. https://m.edsoo.ru/22748eb4
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Huarpamma "crieKTpajibHbIN KIacc — bubmorexa [TOK
P " p https://m.edsoo.ru/42169944
CBETHUMOCTD
124 3Be3/bI TJIIaBHOM ITOCIIEA0BATEILHOCTH bubmmorexa LIOK
A A https://m.edsoo.ru/b3cb766¢
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
125 IIPEJICTaBICHUS O IPOUCXOKIECHUU U bubmuoteka [JOK
sBostronny CoJIHIA 1 3BE3. DTalbl )KU3HU https://m.edsoo.ru/d09da494
3BE3N
126 Muineunsiii [Iyte — Hama ['amaktuka. Tunel bu6nuorexa [IOK
rajakTuk. YEpHbIe ABIPHI B sipax rajlakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacumpenne Beenennoil. 3akoH BuG 10K
nOIMoTeKa
127 Xab66mna. Teopus bospioro B3peIBa.
P P https:/m.edsoo.ru/3dbdf0d2
PenukroBoe uznyueHue
128 MacmrabHas cTpykTypa Beenennoit. bubnmoreka [JOK
MerarajgakTuka https://m.edsoo.ru/ce234633
bubnunorexa [IOK
129 Hepeménnnie npo0ieMbl aCTPOHOMHUM
p p R https://m.edsoo.ru/d37d9ffe
Du3HYEeCKUN IPAKTUKYM C UCIIOJIB30BAHUEM
obopynosanus Llentpa «Touka pocTay mo
pyX Henrp P bubmuorexa [{OK
130 TeMme «HccnenoBague MarHUTHOTO MOJIS

MOCTOSTHHBIX MaruuToB» win «lccnenoBanue
CBOMCTB (peppOMArHeTUKOBY WIIH

https://m.edsoo.ru/67361aef




«HccnenoBanue IeNCTBUS NOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM

131

DU3NYECKUH MTPAKTUKYM C UCTI0JIb30BAaHUEM
obopynoBanus Llearpa «Touka pocTay mo
teme «3mepenne cuiibl Amnepa» uiu
«3yueHune 3aBUCUMOCTH CHJIbI AMIIEpa OT
CHJIBI TOKa» UIIU «OHpCI[eHeHI/IQ MarHUTHOU
WHAYKIOWU Ha OCHOBC U3MCPCHUS CUJIbI
Awmmnepa»

but6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

Du3HYEeCKUN IPAKTUKYM C UCIIOJIB30BAHUEM
obopynosanus Llentpa «Touka pocta» mo
teMe «lccnenoBanue sBIeHUSA
JIEKTPOMArHUTHON MHIYKIUN» WIH
«Omnpeznenenne MHIYKIUN BUXPEBOTO
MarHuTHOTO TOJIS»

https://m.edsoo.ru/c36658da

133

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CAaMOMHyKIIUN"
win "COopKa MOJENH 3JEKTPOMAarHUTHOTO
reseparopa"

bubnunorexa [IOK
https://m.eds00.ru/b81b6391

134

Du3nYeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
Teme «/3mepenue nepuosa cCBOOOIHBIX
KOJICOAHU HUTSHOTO U MPYXHUHHOTO
MasiTHUKOB»

bubnunorexa [IOK
https://m.edsoo.ru/5d159d35

135

Du3nYEeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoanus Llentpa «Touka pocta» mo
teme «lIpeoOpa3oBaHue SHEPIUU B
IIPY’>KUHHOM MasiTHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

136

Du3nYEeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
teMe «lcenenoBanye nNepeMeHHOro TOKa

but6mmoreka [IOK
https://m.eds00.ru/89dc2d90




yepes3 M0CIIEJ0BATENbHO COETMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP» WIN
«HMccnenoBanue paboThl HCTOUHUKOB CBETA B
e MEPEMEHHOTO TOKa

137

Du3nYeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
TeMe «3yuenue napameTpoB 3ByKOBOM
BOJIHBD»

but6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DuU3NYECKUH MTPAKTUKYM C UCTI0JIb30BAaHUEM
obopynoBanus Llentpa «Touka pocta» 1o
teMe «3Mepenne nokasaress IpeIoMIeHUs
crexinay win «llomydeHne n3o0pakeHus B
CHUCTEME U3 IIOCKOT0 3epKaja U JTUH3bI»

but6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

DuU3NYECKUH MTPAKTUKYM C UCTI0JIb30BAaHUEM
obopynoBanus Llentpa «Touka pocta» 1o
teme «lccnenoBanue 3aBUCUMOCTH
(OKyCHOT'O pacCTOSIHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3)» win «3mepenue
(OKYCHOr0 pacCTOSIHUS paCcCEHBAIOIINX
JIH3»

bubnunorexa [IOK
https://m.eds00.ru/b879{b3f

140

Du3n4EeCKUN IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoanus Llentpa «Touka pocta» mo
teme «Habmonenune qudpakuuu,
UHTEepOEPEHINH U MOJSIPU3ALH CBETa»

bubnunorexa [IOK
https://m.edsoo.ru/8b7ac737

141

Du3nYEeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoanus Llentpa «Touka pocta» mo
TeMe «OlpeaeneHre UMITyIbca U SHEPTUU
PENATUBUCTCKUX YacThIl (110 Gororpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
0JIC)»

bubnunorexa [IOK
https://m.eds00.ru/63756¢47




142

Du3nYeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoBanus Llentpa «Touka pocta» mo
teme «M3mepenue nocrossHHoM 1lnanka Ha
OCHOBe HccienoBanus GororddexTay uim
«HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA
yepe3 CBETOANO OT HAPSIKEHUS

bubnunorexa [IOK
https://m.edsoo.ru/eb916182

143

Du3HYEeCKUN IPAKTUKYM C UCIIOJIB30BAHUEM
obopynosanus Llentpa «Touka pocta» mo
TeMme «MccenenoBanue CekTpa pa3pesKeHHOro
aTOMAapHOTO BOAOPOJA U U3MEPEHUE
nocTostHHOM Punbepray

bubnunorexa [IOK
https://m.edsoo.ru/ec651eb8

144

Du3nYeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynosanus Llentpa «Touka pocta» mo
teme «lccnenoBanue paguoakTUBHOTO (pOHA
C MCIOIBb30BAaHUEM JIO3UMETPA» WU
«M3y4eHne nornouieHus 6era-4acThIl
AIIOMUHUEM

bubnunorexa [IOK
https://m.edsoo.ru/c3dabebe

145

Du3nYeCKU IPAKTUKYM C UCIIOJIB30BAHUEM
obopynoanus Llearpa «Touka pocTay mo
teMme «HabOmromenus 38€30H0T0 HeOA
HEBOOPYKEHHBIM I'JIa30M C UCIOJIB30BAHUEM
KOMITbIOTEPHBIX MPWIOKEHUHN IS
orpeeNieHus TIOJI0KEHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moixymapus 1 sipkue
3BE31bD» WK «HaOmroeHHs B TEIECKOIT
JIyHbI, 1aHET, TYMAaHHOCTEN U 3BE3THBIX
CKOIUJICHUI»

but6mmoreka [IOK
https://m.eds00.ru/1072021e

146

O06o001IeHNe U CHUCTEMAaTH3aIUs 3HAHUH C
UCTIONIb30BaHuEM o0opynoBanus LleHnTpa
«Touka poctay. Ponb ¢pu3uKu 1 aCTpOHOMHUH
B DKOHOMUYECKOH, TEXHOJIOTNIECKOM,

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




COLIMAJIBHOM U 3THYECKOH cepax
ACATCIIbHOCTH YCIIOBCKA

O0001enne U cucreMaTu3anys 3HaHui. Poib
U MeCTO (PU3HKH M aCTPOHOMHMH B

147 COBPEMEHHOM HAy4YHOM KapTHHE MHUpa C bubmorexa HOK
p y p P https://m.edsoo.ru/18f19f7¢
UCTIOJIb30BaHuEM o0opynoBanus LlenTpa
«Touka pocTa»
O0001enne U cucreMaTu3anys 3HaHui. Poib
buszndeckoit Teopuu B HOPMUPOBAHUH
npeCcTaBiIeHUi 0 (PU3NIECKON KapTHHE MUPA,
148 MeCTO (PU3MUECKON KapTHHBI MUpa B 00IIIeM bu6muoreka [IOK
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX https://m.edsoo.ru/e7d400f4
MPEACTABICHUM O IPUPOJIE C
HCITOJIb30BaHueM 00opyaoBanus [{enTpa
«Touka pocTa»
O0001Ienre U cucTEMAaTH3AINs 3HAHUH 110
" " bubnmoreka [JOK
149 teMe "KuHeMaTuka'" ¢ MCIIOJIb30BaHUEM
https://m.edsoo.ru/b032fc4b
obopynoBanus LlenTpa «Touka pocta»
O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
" " bubnuorexa [{OK
150 teMe "KuHeMaTuka'" ¢ MCIIOJIb30BaHUEM
https://m.edsoo.ru/4e31b507
obopynoBanus LlenTpa «Touka pocta»
O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110
" " bubmuoTexa [JOK
151 teme "JIlnHaMuKa" ¢ UCIIOJIb30BaHUEM
https://m.edsoo.ru/2dfbafc5
obopynoBanus LlenTpa «Touka pocta»
O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
152 teMe "Cratuka TBEpaoro tena" ¢ bubnmoreka [JOK
HCITOJIh30BaHuEeM 00opyaoBanus [{enTpa https://m.edsoo.ru/3ccad82e
«Touka pocTa»
153 O06o001IeHre U cCUCTeMaTH3aIusl 3HaHUH 110 bubmuorexa [{OK

TeMme "3aKOHBI COXpaHECHUSI B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0




O06o0011eHNe U cUCTeMaTH3aIs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON

bubnunorexa [IOK

154
Teopuu" ¢ UCMIOIBL30BAHUEM 000Dy IOBAHUS https://m.edsoo.ru/ed440ca8
Ientpa «Touka pocta»
O0o01IeHre U cUCTeMaTU3alus 3HAHUN T10
155 teme "TepmoauHamuka. TernoBble MamHb!" bu6nuorexa [IOK
C UCTOIb30BaHNEeM oOopynoBanus LlenTpa https://m.edsoo.ru/c63f7c10
«Touka pocTa»
O0001eHre U cUCTEMATU3ALMS 3HAHUI 110
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. bu6nuorexa [IOK
®dazoBble IEPexoAbl" ¢ UCIOJIb30BAHUEM https://m.edsoo.ru/1d36b5b1
obopynoBanus LlenTpa «Touka pocta»
O0001eHre U cUCTEMATU3ALMS 3HAHUI 110
157 Teme "DnekTpuueckoe noie" ¢ bu6muoreka [IOK
UCTIOJIb30BaHuEM o0opynoBanus LlenTpa https://m.edsoo.ru/3bf0def9
«Touka pocTa»
O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
158 teme "IloCTOSITHHBIN AIEKTPUUECKUN TOK" C bu6muoreka [IOK
HCITOJIh30BaHueM 00opyaoBanus [{enTpa https://m.edsoo.ru/71453ee6
«Touka pocTa»
O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110
159 teme "TokM B pa3IMuHbIX cpegax” ¢ bu6muoreka [IOK
HCITOJIh30BaHueM 00opyaoBanus [{enTpa https://m.edsoo.ru/3d40077a
«Touka pocTa»
O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
" " bubmuoteka [JOK
160 TeMe "MarauTtHoe nosie" ¢ uCIoyIb30BaHuEM
https://m.edsoo.ru/3b4c06ae
obopynosanus Llenrpa «Touka pocTtay
PesepBHelil ypok. O6o01eHne 1
P P . bubmuorexa [{OK
161 cHUCTeMaTU3alus 3HaHUI 110 TeMe

"DneKTpOMarHuTHasE UHAYKIUs'"

https://m.eds00.ru/053¢2248




PesepBHelit ypok. O6o0IeHNEe 1

162 cUCTeMaTu3alys 3HaHUU 110 TEME 1 bubmmorexa [OK
H https://m.edsoo.ru/d6310bfd
"Mexannueckue konedanus"
Pesepsurlii ypok. O0001IEHNE 1

163 CHCTIe)MaTH:sZpHﬁ 3HaHI/II;I-u 10 TEME 1 bubmmorexa [OK

" 5 " https://m.edsoo.ru/5¢2bb83d
DNEeKTPOMarHuTHEIE KOJeOaHUs
PeseprubIit ypok. O6001eHNe 1

164 CHCTEeMaTH3alusl 3HaHUH 10 TEME 1 bubnuoTexa [{OK
"MexaHU4eCKHE U JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 Pesepsublil ypok. O6001eHue u | bubnmoreka [JOK
cucTeMarus3anus 3Hagui mo reMe "Ontuka" https://m.edsoo.ru/52ad1603
PesepBurlii ypok. O0001IEHNE 1

P P ?l " bubnmoreka [JOK
166 cucTeMarusalusa 3HaHui mo teme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
cTO"
PesepBurlil ypok. O0001IEHNE 1
167 CHCTIe)MaTmZpHﬁ 3HaHI/II;IH 10 TEME 1 bubmmorexa [OK
" B . " https://m.edsoo.ru/f7c¢59d38
KopmyckynsipHO-BOTHOBOH JTyan3m
Pesepsurnlii ypok. O0001IeHNE 1
P P ?l " bubnuoTexa [{OK
168 cucTeMaru3anus 3Hagui mo reMe "dusuka 1
| https://m.edsoo.ru/1f511654
aToMa
Pesepsurnlii ypok. O0001IEHHE 1
P P 1H " bubmuoteka [JOK
169 cucTeMaru3anus 3Hagui mo reMe "dusuka 1
" https://m.edso0o.ru/905¢5¢ce0
ATOMHOTO SApa U AJIEMEHTAPHBIX YaCTHUII
PesepBurlil ypok. O0001IEHNE 1
P P ?l " bubmmoreka [JOK
170 CUCTEMATHU3AII 3HAHUN 10 TeMe " DIeMEHTHBI 1

actpoduzuxu"

https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIMTEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

o ®dusuka. 10 knacc: yueb. 11 0011e00pa3oBatT. opraHu3aiyii: 0a30BbIM U yIIIyOI.

ypoBHU/I'.Sl. Mskumes, b.b. byxosnes, B.M. Uapyrun; nox pea. H.A. IlapdentreBoit. — 9-¢
u3a. — M.:IIpocsemenue, 2021.-432 c.:[4} n. un. — (Knaccuueckuit kypc). — ISNB 978-5-09-
078631-7.

o @usmka. 11 kmacc: yueb. ayis 061meodpazoBar. opraHu3aimii: 6a30BbIN U YTITyOL.

ypoBuu/I".fl. Msaxues, b.b. Byxosues, B.M. Yapyrun; nox pen. H.A. [lappentreBoii. — 9-e
m3a. — M.:IIpocsemenue, 2021.-432 c.:[4} 1. un. — (Knaccuueckuit kypc). — ISNB 978-5-09-
078631-7.

METOJUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

l.

BreypouHas AesiTebHOCTb MIKOJIBHUKOB. METOANUECKUI KOHCTPYKTOP: MocoOue st
yuutens/ JI.B. I'puropses, I1.B. Crenanos. — M.: Ilpocsemenue, 2011. — 223 c. -.
(CranmapTbl BTOPOro NOKOJIEHUS).

BneypouHas nesrenbHOCTb. [ [puMepHBI TU1aH BHEYPOYHOM IESTENBHOCTH B OCHOBHOU
mkosie: mocooue mis yunrtens/. B.I1. Crenanos, /I.B. I'puropseB — M.: [IpocBemiennue,
2014. - 200 c. -. (CranmapTbl BTOPOro NOKOJIEHU).

. PaGouue nporpammbl. ®usuka. 7-9 knaccel: yueoHo-MeTOo1uueckoe mocooue/coct. E.H.

Tuxonora.- M.:/Ipoda, 2013.-398 c.

3anuMarenbHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.

Xouy ObITh KynmubOunsim. Dnbimanckuit .. — M. : PULT MK/, 2002.

®duzuka s ysiedeHHbIX. Kubanmpuenko A.f., Kubampuenko U.A.— PoctoB w//l. :
«®Dennkcy, 2005.

Kak crate ydyenbm. 3ansatus mo ¢usuke Uil crapuiekiaccHUkoB. A.B. XyTtopckui,
JLH. XyTopckuii, 1.C. Macnos. — M. : I'no0yc, 2008.

. @poHTanbHble  JabopaTopHble  3aHATHS 1o  gusuke B 7-11  kjaccax

o01ieo0pa3oBaTeNbHbIX yupexaenuii: Kuura nns yaurens./moa pea. B.A. byposa, I'.T'.
Huxudoposa. — M. : [Ipocsemenue, 1996. 12

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

l.

denepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT [ DJIEKTPOHHBIN pecypc].

— Pexxum nocrtyna: http://standart.edu/catalog.aspx?Catalog=227

2.

Caiit MunuctepcTBa o0pa3oBanusi u Hayku Poccuiickoit deneparun// odurmanbHbINA

caiit. — Pexxum noctyna: http://MmunoOpuayku.pd/




3. Meroauueckass ciayx0a. W3matensctBo «BUMHOM. JlaGopaTopust  3HaHUI»
[DnexTpoHHBIN pecypc]. — Pesxxum noctymna: http://metodist.lbz.ru
4. Urposas nmporpamma Ha nucke «Jlpakomia u 3aHuMaTeabHast GU3NKay [ DIEKTPOHHBIHA

pecypc]. — Pexxum moctyma: http:// www.media 2000.ru
5. Pa3BuBawIME AIEKTPOHHBIE UTPbl «YMHUKH — H3y4aeM IUIAHETY» [DJIEKTPOHHBIN

pecypc]. — Pexxum noctyma: http:// www.russobit-m.ru

6. ABTOpckasg  MacTepckas  [ONeKTpoHHbIM  pecypc]. —  Pexum  pmocryna:
http://metodist.lbz.ru.

7. ANTOpUTMBI pelieHHs 3aiad 1o (usuke [DIeKTpoHHBIM pecypc]. — Pexxum moctymna:
http://festivai.lseptember.ru/articles/310656

8. ®opMupoBaHME YMEHHMH YydYalIMXCA pemarh (uandeckne 3amaud [ IIEKTPOHHBIN
pecypc]. — Pexxum nocryna: http://revolution.allbest.ru/physics/00008858 0.html




