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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
OCHOBHO 00pa3oBaresibHON TporpaMmsl, npeictaBieHHbIX B DI'OC COOQO, a Takxe
c yu€toMm (enepanbHOM paboueil mporpammbl BocnuTaHus U KoHuenuu
npenojiaBanus yueoHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yomnux OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COCPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroumxcs.
[Iporpamma 1o ¢Qusuke ma€r NpeacTaBICHUE O LENAX, COJEpKaHUM, OOLen
CTpaTeTuu OOYy4YEHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
y4yebHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

[Iporpamma BKJIIOYAET pas3Aelibl, pACIIUPSIONIME W YLIyOJIAIONIHe
coaepkanue npeamera, coorBeTcTByrOmEro GI'OC B KOHTEKCTE COBPEMEHHBIX
TpeOOBaHUM K peanu3aiuu NpeAnpoPuibHON MOATOTOBKM oOywarommuxcs. B
paMKax MporpaMMbl MOXKET OCYIIECTBIISATHCS MapaJIeIbHOE U3yUEHUE Pa3/IeiioB.

N3yuenne kypca (Qu3NKA yriyOJIEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh

3aJa4i NPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)IbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJId MPOAOKEHHS OOpa3oBaHUs B
OopraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUUYECKUM U HH)KEHEPHBIM CTHICIIMATbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpemaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTamnpeaMeTHbIe, TMpeaMeTHbie (Ha  yrimyOnéHHoMm  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOW il pa3pabdOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nmporpaMmmy 1o Gpu3HKe Ha YPOBHE CpeaHEro 001ero oopa3oBaHus Ha yriTyOa€HHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESATEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOSHUS Kypca PU3UKU Ha yTiyOIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIbTaThl IO TOJaM 00yUYECHHUS;

coaepkanue yueOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUYUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX PaO0YHX TIPOTpamMM.

[TporpamMma o ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPEIOCTABIAET BO3MOXKHOCTU IS peaju3alid Pa3IMYHbIX METOJUYECKHUX



MOJXOJJOB K MpenoAaBaHuio0 (U3UKH HAa YriayOJEHHOM ypOBHE NpPU YCIOBUU
COXpaHeHUs 003aTENbHON YaCTH COJIEPKaHUS Kypca.

dusuka kak Hayka O HamOojee OOLIMX 3aKOHaX HIPHUPOJbI, BHICTyINAs B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoieM mupe. LLkompHBIi Kype HU3UKH — CHCTEMOOOpa3yOIIHii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENNIIO XapakTep U OypHOE pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTUKU, TPAHCTIOPTa, OCBOSHHUS KOCMOCa,
MOJlyYEHHUs] HOBBIX MaTepUalOB C 3aJlaHHBIMM cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYUYHOW KapTUHBI MUpa
oOyuaroierocsi, B (popMupoBaHUE YMEHHUI MPUMEHITh HAyYHbIM METO/ NO3HAHUS
IIPU BBIMOJIHEHUU UMU YYE€OHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHEr0 001IEero 00pa3oBaHus MOJ0XKEH
pSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pu3uMku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoiara€T MCIOJb30BAHUE
I'YMAHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMHu.

Hoea npuknaonon nanpaeiennocmu. Kypc gusuku yriny0iaEéHHOTO ypoBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN M3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM palOHAIBHOTO MPUPOIOTIONIB30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3THUX
MPUHIIMNIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK



MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. Jlms yrayOn€HHOTO
YpPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYCHHUYECKOTO SKCIEPUMEHTA,
BKJIFOYAIOLIETO (PpOHTAJIbHBIE YYEHMUYECKHUE OIBITHI P HU3YYEHUU HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
nBa crioco0a peanu3anuu GU3NYECKoro npakTukyma. B mepBom ciydyae npakTukym
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO U BTOPOTO
HOJIyTOIUK B Ka)JI0M M3 3TUX KilaccoB. BTopoil cnoco® — 310 nHTErpanus pador
IPAKTUKyMa B CHUCTEMY J1a0OpaTOPHBIX padOT, KOTOpPbIE MPOBOAATCS B MpoLEcce
u3ydeHus paszaena (temsl). Ilpu 3ToM mox paboTamu NpakTHMKyMa HMOHHUMAETCs
CaMOCTOATEJIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOM HHCTPYKIIUH.

B nporpamme 1no (¢usnke cuCTEeMa YYEHHUYECKOIO SKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa NpPEJCTaBlICHA €IUMHBIM NepedHeM. Bribop
TEMATUKU IS 3TUX BHUJIOB YUYCHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBIIACTCS
YYaCTHHKaMHU 00pa30BaTEIbHOrO MPOIIEcca UCXO/I1 U3 OCOOEHHOCTEW MOYPOYHOIO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHHE OOYyYarolMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEI0BAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMTOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIeseTCsl PEIICHUIO0 PACUETHBIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 3TOM A1 pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOM
Y HESBHO 33aJJaHHOW (PU3NUYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjena Kypca, TaKk U HUHTErpupys
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. JlJisg Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KU3HU, TpeOyrolue BbIOopa (hHU3nIeCKOn
MOJIEJH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu PI'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecreyeHuto yueOHoro npouecca Kype Gu3uku yriyOnEHHOTO YPOBHS HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSAX IMPEAMETHOTO
kabuHeTa. B kaOunHere (U3UMKM HOIDKHO OBITH HEOOXOAMMOE J1abopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o pu3nKe y4eHU4eCKux
OIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKe JEMOHCTPALIMOHHOE
o0opy10oBaHUE.

JleMoHcTpanMoHHOE  000OpyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHH.



JlaGopaTopHoe 00OpymOBaHHWE I YYCHUYECKHX TPAKTHYECKUX pPaboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecrednBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUHA.

OCHOBHBIMHU HEJIIMHU U3y4Y€HUS] PUUKHU B 001IEM 00pa30BaHUU SBJISIFOTCS:

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOyYaromMXCd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAHWUS U (HOPMUPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKHUX
3HAHWU ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoOBaHUE TIPEACTABICHUA O pOdM (PU3MKK JJIs1 Pa3BUTUA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUI0 B 5TOM HalPaBJICHHUH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3ajad B
Iporiecce 3yueHus Kypca (GU3UKH Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs:

NpUOOPETEHNE CUCTEMBI 3HAaHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (DU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPODU3UKHY;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS I O0BICHEHHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUYCCKUX DPEIICHUHA B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hHU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3NUECKON
MOJICNIA, aJeKBaTHOW YCJOBHSM 3aJladyd, B TOM YHCIE 3a7a4 HWHXEHEPHOTO
XapaKkTepa;

MOHMMaHUuEe (U3NYECKUX OCHOB M TPHUHIIAIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYXKAIOUIYIO CPEeNy;

OBJIAJICHUE METOJaMH CaMOCTOSITEIPHOTO TUTAHHUPOBAHUS Y TIPOBEIICHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHalIW3a W HUHTEpHpeTanuu  WHGOpMAIHH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;



CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE HUHTEpeca K cpepaM NMpoPecCHOHANBHON NESTENbHOCTH, CBSI3aHHOM
C (hU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus yueOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYyYaIOIIUMUCS, IUIAHUPYIOUIMMH IPOJIOJDKEHHUE
o0pa30BaHMsl 110 CIIEUUATBHOCTAM (PU3UKO-TEXHUUECKOTO PO,

BocnurarenpHblii noteHuuan npeamera «dusnkay peannsyercs yepes:

[TpuBneyeHre BHUMaHUS 00yUYaIOIIUXCS K IEHHOCTHOMY aCIEKTy M3y4aeMbIX
Ha ypOKax SIBICHUH, OPraHU3aIHI0 UX PabOTHI C OTy4YaeMOi Ha YPOKE COIIHAIbHO
3HaYUMOW HMH(popManuell — HMHULUUPOBAHUE €€ OOCYXIEHUS, BBICKAa3bIBAHUS
OoOy4arolMMHUCSl CBOETO MHEHHSA [0 €€ IO0BOJAY, BBIPAOOTKM CBOEro K HeW
OTHOUIEHUS;

JleMoHCTpanuio 00y4YaromMMCs TPUMEPOB OTBETCTBEHHOIO, I'PAXKIAHCKOIO
MOBEJICHUS, TPOSBJICHUS YEIOBEKOJMIOOUS U JOOPOCEPACUHOCTH, Yepe3 IMOa00p
COOTBETCTBYIOIIMX TEKCTOB JJIi 4YTEHHUs, 3ajad JUld pEelIeHUs, MNpoOJIeMHBIX
CUTyalui 17151 OOCYKAEHHUSI B KJIacce;

[IpumMeHeHne Ha ypoKax MHTEPAKTHUBHBIX (hOpM pabOThl C OOyYaArOIMIMMUCS:
WUHTEUIEKTYaJIbHBIX WP, CTUMYJHUPYIOUIMX I[IO3HABATENbHYI0  MOTHBALIMIO
oOyuaromuxcs; AUJAKTUYECKOTO TeaTpa, € IOJyYEHHbIE Ha YpOKE 3HaHMS
OOBITPBIBAIOTCA B TeaTpPaJIbHbIX IOCTAHOBKAX; JAMCKYCCHUM, KOTOpbIE JaroT
oOydaromuMcsi BO3MOXKHOCTb MPUOOPECTH OMNBIT BEJIEHUS KOHCTPYKTUBHOTO
JMasora; TpynnoBoi paboThl WM padOThl B Mapax, KOTOPbIE y4aT 00y4aroluxcs
KOMaHJTHOH paboTe U B3aUMOJACUCTBUIO C APYTUMH 00yUYarOIIMMHUCS;

NHnnprpoBanue W MOAAEPKKY  MCCIENOBATEIbCKOM  JIESITEIIBHOCTH
oOyyarolmuxcs B paMKax pealu3allid UMH HWHAMBUIYAJIbHBIX W TPYNIOBBIX
MCCJIEI0BATENBCKUX TPOEKTOB, YTO AACT 00YYaIOIIUMCS BO3MOXKHOCTh PUOOpECTH
HaBBIK  CaMOCTOSITEIBHOIO  PEHIEHUS TEOPETUYECKOM MpoOJieMbl, HaBBIK
reHepupoBaHusi M O(QOpMIIEHUS COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO
OTHOILIEHUS K YY>KUM HJeIM, O)OPMIICHHBIM B paboTax IpyruX HccieaoBarenei,
HaBbIK IyOJMYHOTO BBICTYIJICHUS MeEped ayAuTOpUel, apryMEHTUPOBAaHUSA U
OTCTaWBaHUS CBOEH TOYKH 3PEHHUS.

Ha usyuenne pusuxu (yriayOn€éHHBIM YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcsa 442 ygaca: B 10 kimacce — 204 gaca (6 4acoB B HEJEINIO), B
11 xknacce — 238 vacoB (7 4acoB B HEJEIIO).

[Ipennaraemeiii B mporpamMme T0 (U3MKE TMepedeHb JIAOOPaTOPHBIX M
MPaKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP



IIPOBEJCHHUS JIA0OPATOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYAITBHBIX
0COOEHHOCTEH 00YUarOIIUXCSI.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslit MeTo/1 mo3HaHus U
METO/IbI UCCIICIOBAaHUS (PU3NUECKUX SBIICHUH.

DKCHEpUMEHT U TEOpHUs B TpoIlecce TMO3HaHWS NPUpoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U U(POBBIE
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  w3MepeHHid  (HUBUYECKUX  BEIUYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIIOTHO TBEPIOE TEIO0, UACATbHAS KUIKOCTh, UI€AIbHBIN a3, TOYCUHbIN 3aps).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPUS.

Pons m mMecTto Qu3Nku B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3MepeHne cuibl TOKa U HANPSHKEHUS B [IENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHLHBIX TPUOOPOB.

3HaKOMCTBO C LH(poBoM naboparopueil no ¢usuke. [Ipumepsl nu3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHHU U X TPaPUKH.



KpuBosmmHenHoe  nBWKEHME. JIBHKEHHWE  MaTepuanbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TaHMC€HIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, EITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQDTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Crioco0ObI UCCIeTOBaHUS IBUKEHUIA.

NutrocTpanys npeaenbHOro nepexoia U \BMEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOIIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHUE ITyTEN, TPACKTOPUH, CKOPOCTEN IBUKEHUS OAHOTO U TOTO K€ TEJa
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

W3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpeHHUs MpHU MPSIMOIMHEITHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBHKEHUU.

WN3mepenne  ycKOpeHUss ~ CBOOOJHOTO  majeHUs  (PEKOMEHIOBaHO
UCIIOJIb30BaHue U(PPOBOM JTabOpaTOpUN ).

N3yuyenue nBUKEHUs Tena, OpOIIEHHOI0 TOpU30HTANIBHO. [IpoBepka runoressl
O MNpAMOM MPONOPUMOHAIBHONW 3aBUCUMOCTH MEXAY [aJbHOCTBIO IMOJETA H
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yueHue NBUXKEHUSA Tella MO OKPYXHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHuss KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cuctemsl oTcyéra. llpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepruanbHble CUCTEMBI OTCUYETA (OMpENEIeHUE,
IIPUMEPHI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uinuy Cuil.

Bropoi 3axoH HproTOHA 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHHUS. OKBHUBAJCHTHOCTb T'PABUTALMOHHOW W
WHEPTHOWU MAaCCBHI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOIHOTO MaJICHUs OT BBICOTHI HAJl
MOBEPXHOCTHIO MJIAHETHI U OT TeorpadudecKor MHUPOTHI. J[BrkeHue HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuina cConpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasinenue. Cuina Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmronenue qBuKeHUs Tell B MHEPLUAIbHBIX M HEMHEPLUATIbHBIX CUCTEMAX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX IMIMHAPOB WIHM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHNE PaBHOACHCTBYIOLIEN MPUIIOKEHHBIX K TEITy CHJI C IPOU3BENECHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUS TEN.

N3mepeHne macc 1o B3aMMOJIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIABEME U MTAICHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3mepenne paBHOJEHCTBYIONIEH CHJI TIPHU JIBMXKCHHH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3BI O HE3aBUCHMOCTH BPEMEHHM JBHKEHHS OpycKa I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHlI.



HccenenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B INPYKUHE H
pEe3MHOBOM 00pasiie, OT uX AehOopMaIlvH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne koddduimenta TpeHHUs MO BEIUYHHE YIIIOBOTO KodddumumeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKeHHUsI OpycKa MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpoe Tenmo. llocTymarenbHOoe M BpallaTeNbHOE IBUKCHHE
TBEpHOro Tejaa. MOMEHT CHilbl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CrnoxxeHne Cul, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TsbkecTu Tena.

YcnoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KpaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cioBust paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanie yclIOBUM paBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACUET CHII YIIPYTOCTH.

N3ydenne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuxe.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

HMMmyJibC CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MomeHT umIiynabca marepuanbHOM TOUkW. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
npecTaBiIeHue pabOThl CHIIBI.

MoHOCTh CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHnumaneHas >Heprus.
[ToreHuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus TeJla B OJJHOPOIHOM T'paBUTAlMOHHOM noJie. [loTeHnmanpHas sHeprus teina
B TPAaBUTAIIMOHHOM TMOJi¢ OJHOPOAHOro Iapa (BHyTpu W BHe Imapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETTOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXaHUYECKOUN SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACanbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mMepeHne MOITHOCTH CHUJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs KUHETUUYECKOM W NOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepeHne nMIryJibca Tejia o0 TOPMO3HOMY IIYTH.

W3mepenne cuibl TSI, CKOPOCTH MOJAEIHU 3JIEKTPOMOOUIISE M MOIIIHOCTH CUJIBI
TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEeHUs] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICUCTBUU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIIMAILHON SHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenue padbOThl CHIIBI TPEHHUS NPH JABWXKEHHM Tella MO0 HAKIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3HKa U TEPMOJUHAMUKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU meopuu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnyeckon Tteopuun (MKT), ux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep IBIKCHHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BEUIECTBA. Mojaenu CTpOEHHs Ta3oB, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3mepsbl MoJiekya (atoMoB). Konnuectso BeniectBa. [loctosuaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. Illkama
temneparyp Llenbcust.

Mopenbs uIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoliieccrl B
UJCaIbHOM Tra3e C IIOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPruei MoCTynaTeIbHOIO TEMIOBOrO IBUKEHUS €€ YACTHII.

TexHn4eCcKkrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Juddysus xkuaKocTen.

Mogens onsita HltepHa.

[IpuTsKEeHNE MOJIEKY L.

Mopenu KpucTamIn4ecKux peueTox.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TMPH
TEIJIO00MEHE MEX Ty TOPSUYEH U XOJIOTHOM BOJIOM.

N3yuenue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpoliecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM JJid
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHEeNIHMEe U BHyTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMUUH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hawano TtepmoauHaMuku. (CamMoOnpoOW3BOJIbHAA — peJlaKCalus
TEPMOJINHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.



Mopnenes wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBusi NPUMEHUMOCTH 3TOM MOJENH: HU3KAasi KOHUEHTpAlUs YacTHLl, BBICOKHE
TeMnepaTypbl. BeipaxxeHue il BHYTPEHHEW SHEPTUH OAHOATOMHOTO HJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Temonepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyYECHHE.

KomnuectBo Ttemnorel. TerumoéMkocTh Tena. YAelpHas W MOJSpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYaenbHass TeIIoTa CropaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. I[lonsartue o0
aauabaTHOM Tpoliecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 dHeprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrHUM TEPMOIAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKY 7151 PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
anuabaTa. AGCOIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 00Jiee XOJIO0IHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeoOpaTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunnumne! aecTBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTHYECKHE aCIEKThl MCIOJBb30BaHMUs TEIUIOBBIX ABuraresieid. TemmoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIBI.

TexHruecKue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIUJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOI0 HAcOCa, yTHIIM3aIKs OMOOPTaHUYECKOT O TOIIUBA AJIst
BBIPAOOTKU «TEIIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHeHune TemnepaTypsl IpH aquabdaTuyecKoM pacIiIupeHHH.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanue aqnabaTHOro npouecca.



KoMmbroTepHbIle MOIENN TEMIOBBIX JIBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO MpoIiecca.

W3yuyeHue B3aMMOCBSI3U DHEPTrUM MEXMOJIEKYJISIPHOIO B3aUMOJACUCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecamnwie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcanus. Micnapenue u kurenue. Y ieabHas TerioTa
napooOpa3oBaHUs.

HacpllieHHble M HEHaChIIEHHbIE TMapbl. KayecTBeHHas 3aBHUCUMOCTD
IUIOTHOCTH U IaBJICHUSI HACBIILIEHHOT'O I1apa OT TEMIEPATypPbl, X HE3aBUCUMOCTD OT
00BbEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpPAaTypbl KUIIEHUS OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTaiv3anusa. YJIeJIbHAas TEIJIOTa IUIABJICHUS.
CyOaumarius.

Hedopmaruu tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TenoBoe paclmMpeHne XKUIKOCTEH M TBEPABIX Tell, 00bEMHOE U JUHEIHOE
paciypeHre. AHrapMOHHU3M TEIIOBBIX KOJI€OaHUI YacTHI BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpPEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B (ha30BBIX MEPEX0IaAX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kond(UIMEHT MOBEPXHOCTHOIO HATSKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuueckue YCTpOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIKHUE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TeruioBoe pacupeHue.

CBoiicTBa HACBIIEHHBIX NTAPOB.

Kunenue. Kunenue npy noHM>XKEHHOM JTaBJICHUM.

N3mepeHne criibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.

Kanunnsipusie sBieHus.

Monenu HEeHbIOTOHOBCKOM KUIKOCTH.



CriocoOb1 M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npakmukym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIO0THI IIJIaBIEHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MOMEIIECHUH.

N3mepenne kodpduimenTa TOBEPXHOCTHOTO HATSIKCHHMS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCUMOCTH  Jedopmainuu  pe3uHOBOro obpasma OoT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JDiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe none.

OnekTpu3anus Ten U €€ MpOSIBICHUS. ODJIEKTpUYECKUil 3apsa. JlBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, JHUAJIEKTPUKA U IOJYHIPOBOIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHECHUS JJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KyioHa.

OnekTpudeckoe nose. Ero neiictBre Ha 3JIEKTPUUECKHUE 3aPSbI.

Hampsok€aHocth  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOT0 1moJisi. OHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATUYECKOTO TOJsA. Pa3HOCTh MOTEHIMATIOB U
Hanpspkenue. [loTeHIuanpHass SHEpPrus 3apsga B AJIEKTPOCTATUYECKOM MOJIe.
[ToTeHuMaN 31eKTpOCTaTUYECKOro NoJisd. CBA3b HANPSXKEHHOCTH TMOJIS U Pa3HOCTU
MOTEHIUAJIOB JJI1 D3JIEKTPOCTATUYECKOTO TOJig (KaKk OAHOPOJHOIO, TaK H
HEOHOPOJTHOTO).

[IpyuHIMT CYyNepNO3UIIUN IIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apspDKEHHOTO To 00béMy 1miapa. [lome paBHOMEpHO 3apsHKEHHOU
OeckOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TMOJEH H
AKBHUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[1poBOAHUKH B JIIEKTPOCTATUYECKOM I10JIe. Y CJIOBHUE PAaBHOBECHS 3apsI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlusnexktpuueckas
MPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUYECKOM TIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, BJEKTPOCTaTHYECKass 3alluTa, 3a3€MIJICHHE 3JEKTPOIpPUOOpOB,
KOHJIeHCATOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3APSKEHHBIX IJIACTUH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge I'paada).

[IpOBOTHUKH B 3JIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUUIECKOW IPOHULIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHka cuj B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpaliiieHus SHEPTUU 3apsHDKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
V3JIy4YE€HUSI CBETOANO/A.

N3ydenne npoTekaHus TOKa B LEINH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) pu
IIOCJIEN0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

Hccnenosanue paspsiga KOHAECHCATOPA Yepe3 PE3UCTOP.

Tema 2. ITocmoanuwlil 31eKmMpudecKuil mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcmoBust cyniecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. McTouHMKH
toka. Hanpsiokenue U u D1C é.

3akod OMa JJ1s1 yyacTKa [eMu.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. 3ABUCUMOCTh CONPOTUBIIEHUS] OJTHOPOIHOTO
MIPOBOJAHUKA OT €ro [JWHbI W IUIOMIAJA MONEPEYHOTO CEUEHMS. Y IEJIbHOE
COIPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

OJ1C u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa JJ1s TOJTHOM
(3aMKHYTOM) dJeKTpudeckoil menu. MOIIHOCTh HucCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTUYECKHE IPOLIECCH: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3MepeHure CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

YBenudeHue npejiesia u3MepeHus amnepMerpa (BoJabTMeTpa).

N3mepenue DJIC 1 BHYTPEHHETO COMPOTUBJICHUSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu JJ[C raapBaHMYECKOrO 3JEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEXK/Y MOJFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temmnepaTtypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass U npUMECHast IIPOBOJAUMOCTh
NOJIyIPOBOJHUKOB. CBoicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS OUCCOLMALIMS.
OnekTponus. 3akonsl apajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: Tra3opa3psiaHbIC
JaMIbl, 3JIEKTPOHHO-ITydeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOP, (HOTOAUO], CBETOMO I, TAIbBAaHUKA, pAPUHUPOBAHUE MEIU, BhITUIABKA
IFOMUHUSA, AIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa U NPOBOJAUMOCTD BO3IyXa.

CpaBHeHHE MPOBOJIMMOCTH METAIIOB U TIOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue anextpoiusa.

N3mepenne 3apsiaa OMHOBAIEHTHOTO UOHA.

HccnenoBanue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKU AUOJA.

Pu3nvecKuil NPaAKTHKYM.

Cnioco0Ob1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUecCKUX BEIUYMH, NPOBEpKA MNPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pazjenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C Y4E€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MATEMAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE PUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pellleHUE CHUCTEMbl YypaBHeHuM. JluHelHas QyHKIus,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO.
BekTopel 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

Buonocusa: mexanudeckoe NBWKEHHUE B *KUBOUM npupoae, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAroUIeH cpeisbl,
yTHWIM3alus OHWOOPraHMYECKOTr0 TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE Y KalIMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumusa: NTUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4eHHE HAHOMATEpHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJN, )KUJIKOCTEN U Ta30B, KUJIKUE KPUCTAILIBI, JIEKTPUUYECKAE CBOMCTBA
METAJUIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMAIUSA, TAJIbBAHHUKA, DJIEKTPOHHAA
MHKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIIOJNb30BAaHHUEM MEXaHU3MOB,
Y4ET CYXOrO M IKUIAKOTO TPEHHS B TEXHUKE, CTATHYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYyrue), JABUTaTelb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJUJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
IIOJIy4YE€HHUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsiHbIE JaMIIbl, TOJIYITPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe noJe.

B3auMopnelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYb. JIBH>KEHUE 3apsHKEHHOW YaCTHUIIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jloperna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTUKy, napa- u JMaMarHeTUKy.



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTMYCCKHUC IIPOHCCChHI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MTOIKOBOOOPA3HOTO TTOCTOSTHHBIX MAarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHMH MOJIA JJIMHHOTO MPSIMOT0 TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBmkeHus My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOU3ZMEPUTEIBLHOTO npudopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO MMOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanrie CBOMCTB peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenne cuibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyus.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOMU
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJC uHAYKUMM B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIIHH.

DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
1€4b, COJICHOU/I, 3aIlUTa OT JICKTPU3ALMU TEJI IPU JABMKEHUU B MATHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHTYKIIWU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TameHrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHNE CaMOMHIYKIINH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Ornpenenenne NHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUMHIYKIIHH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUS.

["apmonunueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JUHAMUYECKOI0 ONMUCAHUs FTaApPMOHUYECKUX KOJIEOAaHUN U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUS.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u uactora konebanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHUIMA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHU4eCcKue yCTPONCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch kK0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJAa MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYIBI.

HccnenoBaHue 3aTyXaroImux KojieOaHU U 3aBUCUMOCTH TepHoia CBOOOIHBIX
KOJICOAHHI1 OT COMPOTUBIICHUSI.

UccnenoBanre koyiebaHUMM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHUs NMPEACTABICHUIN 00 MACATbHON MOIETN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOaHUH.

HaOGmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MPYKHUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojABeECe.

M3yuyeHue ABMKEHUSA HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MPY>KUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBaHue BbIHYKIECHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumHusie KoJ1€0aHUAL.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJIOaHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UJI€aTbHOM KOJIE0aTEIIbHOM KOHTYE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS IMpU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanpupiii  Tpanchopmarop. IlpousBoiacTBo, mepegaua U MoTpebleHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHruecKrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT UHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMBbl 3JIEKTPOMAarHUTHBIX KOJleOaHui.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOaHUI.

Mopenb 3MeKTPOMAarHuTHOTO TeHepaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3ucrtop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOP B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN JIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCHIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOp, KaTyIIKy H PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAcCHpOCTPAHEHHS W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MperoMieHHe, MHTephEepeHUUs U
nudpaxims.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAIOIIEH CPEIbI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CpoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXXE€HUE,  IPEIIOMJICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHNUE OKPYIKAIOIIEH CpEIbl.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
yJIbTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHSL.

O6HapyxeHue nHPpPaKpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacupocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToYeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEN.

Xon nydeit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€JI0ro CBETa.
IlBer.

[lonHoe BHyTpeHHee OoTpaxeHue. [IpenenpHbIi yroyl MoJHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U ONTHYECKAas cuja TOHKOW JMH3bL. 3aBUCUMOCTh (POKYCHOTO PacCTOSHUS TOHKOM
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEIOMIICHHS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xona Jyya, MPOLIEAIIETO JIMH3Y IOJ IIPOU3BOJBHBIM YIVIOM K €€ TJIaBHOU
ontuyeckoil ocu. IlocTpoeHne wu3zo0pakeHWid TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npubopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOMIOACHUS
IVIABHBIX ~MAakKCMMyMOB IIpM DAJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKklIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

HaOnroienre moJiHOro BHYTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX ITYYKOB 4YEPE3 IUIOCKOMApaJUICIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

HabGmronenue natepdepeHinm cBera.

HaOmronenne BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

Nzydenne 1uppakimOHHON PEIIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

Hab6mronenue nonsipusaluy CBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJISl U3YUCHUSI MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3Mepenue nokaszarens NpesioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BeliecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne poKyCcHOro pacCTOSTHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHuUsl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tomyyenue n300pakeHUsi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIH CBETA.

N3ydenne noyisipu3aliii CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3ydenne nuaTepdepeHIInY JIa3epHOTO U3IIYYEHHUS HA IBYX IIEISIX.

Hab6mronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenure JiIuHbl CBETOBOW BOJIHBI.

[TonydeHue criekTpa U3JIyYeHHUs] CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKHU.

Paznen 6. OcHOBBI cCIeNUAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpaszoBanusi  JlopeHiia.
VYcnoue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JUTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMIYJIHCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPIrus
MTOKOS.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHUYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YyeHndyeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (Io
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienuss Buna. ['nnore3a [1naHka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dorordpdext. Ompitel A. I'. CtonetoBa. 3akoHbl hoTodPdexra. YpaBHCHHE
OuinmTenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 U aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleOeneBa.

BosmHoBBIE cBOMCTBa yacTul. Bonnel ne bpoiurd. JInuna BosHb e bpoins u
pasMepbl  00JIaCTH  JIOKQJIM3AIMU  JBWXKYIIEWcss dactuibl. KopmyckyspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 1eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eitzenbepra.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeITHET0 (poTodddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue ¢poTope3ucropa.

N3mepenue nocrosinaoi [lnanka Ha ocHoBe uccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @usuka amoma.

OneITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMa. [lnmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHrue GOTOHOB MpU MEPEXOAE aTOMA C
OJIHOT'O YPOBHSI SHEPTUHU Ha JIPYTOMH.



Bunpl ciexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOHCTBAa M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.

HaOmronenne TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

HaOnronenue 1MHENYaTOro CekTpa.

HccnenoBanue crnekTpa pa3peKEHHOI0 aTOMapHOTO BOAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Quzuka amomHo2o A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnass monens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Aubda-pacnaja. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacnan. I'amma-uziyyeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaguoakTUBHBIE HM30TONBI B IMPHUPOJIE.
CBoMCTBa MOHM3HUPYIOUIETO M3IIyYeHHs. BiusHHE pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrectBeHHbIi PoH nuzinydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBISIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHA
AJIEPHON DHEPrETUKH.

Mertoabl perucTpanuy 1 UCCIEAOBAHUS AJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenune o CrangaptHoi Moenu. KBapk-riatooHHas MOENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHol Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EaunHcTBO usnueckoi KapTUHBI MHpA.

TexHn4eckre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: TO3UMETP, KaMepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JIO3UMETPA.

N3ydenne noriomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgea 8. JiiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIpUMEHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIbI
KOCMHYECKUX 0OBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJICCKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHAsI aCTPOHOMHSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHeprum CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU WU 3BoIonuu CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE H3IydeHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHO0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpPEIeSICHHs TTOJI0KEeHHUSI HeOEeCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEeBEpHOro MOJylapus U SIPKUE
3BE3/BI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil MPaAKTHKYM.

CrniocoOb1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
O1nieHKa TpaHull MOTPEITHOCTEM.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszleinax «YUYEHUYECKUUA  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O0o0maee NOBTOPEHUE.



O06o0061enne U cucTemMaTH3aus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa 1 TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJHBI», «OCHOBBI CHEUNUAJIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
busnKay, « IEMEHTbl aCTPOHOMHUH U aCTPOPUZUKIY.

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHHM B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAUYCHHE OMHCATEIbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTEIBHOW W IMPOTHOCTHYECKOW  (DYHKIUH
busnyeckoit Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C y4€TOM COJEpPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nOHAMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBIICHUE, HAy4YHbIH (akT, runoresa, (pusnyueckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paATOPHS.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpHUroHOMeTpuyecKue
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJE€CTBO. BEKTOPHI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GyHKIUNA. [Ipu3Haku mOMOOMST TPEYTOJBHHUKOB,
ompeesieHne MIOAaU TIOCKUX GUryp u o0beéMa Ted.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHbIE
JIBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
NIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasl JMArHOCTMKAa B MEJIULIMHE, ONTUYECKHE SBJIEHUS B >KUBOU
pUpoJeE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMYECKON PEIETKH, CIIEKTPaIbHbIN aHAU3.

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX Y/,
(boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOTO TOKA, MHIYKIMOHHAs I€Yb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynabTpa3ByKoBas JTUATHOCTHKA B TEXHUKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHasl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, JIepHasi SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yiabTaThl OCBOCHHs y4eOHOro mpenmera «Duzukay
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMbBITA JECITEILHOCTH B MPOILECCE Peaanu3alii OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKTAHCKOM MO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOIIecTBa, Y4yacTBOBaTh B CaMOYIIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3alyu;

e YMEHHME B3aUMOJCHCTBOBaTh C  COLMAIBbHBIMU  HWHCTUTYTAMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHUE K TOCYyJAapCTBEHHBIM CHUMBOJAM, HOCTHUKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHUSI,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEeC K pa3nuyHbiM chepam npodecCHOHATBHON ACSITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOp Oynyiiell mpodeccuu M peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIC
IUIaHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(bu3MKHN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPY’KAIOIICH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacCIIMpPEHUE OMbITa ACATEIbHOCTH HKOJOTHYECKON HAmpaBJIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYATIBLHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3oBnle JJornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyJIHUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJIeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENCIATh TN JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH WX
JOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3MYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATEPHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHWBATh COOTBETCTBHE
PE3yIbTATOB IEJISIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH;
KOOPJIMHAPOBaTh M BBIMOJHATE pPabOTy B  YCIOBHSAX peajbHOTO,
BUPTYAJIBHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

BJIAJETh HAYYHOM TEPMHUHOJIOIMEN, KIIOUEBBIMU MOHATUAMH U METOJAMMU
bu3nuecKoil HayKH;



BJaJeTh  HaBBbIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUECKOro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B NIO3HAHMS;

BJIAJETh BUAAMH JIE€ATEIBHOCTH 110 TOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ NPU CO3JaHHUU Y4E€OHBIX IPOEKTOB B 00JIacTH
bu3uKy;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JI0Ka3aTesIbCTBa CBOMX YTBEP)KICHHI, 3a/7aBaTh NMapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE€ PEUICHUS 3aJayd pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JeSITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS 1O (U3HKE B TMPAKTUUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUs1 HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHUKOB DAa3HbIX THIIOB, CAMOCTOSITEJIBHO OCYILECTBIATH IIOUCK,
aHalln3, CUCTEMAaTU3alMI0 M UHTEPIPETalri0 MHPOPMALUH Pa3TUYHBIX
BUJIOB U (DOpM NPEACTABICHUS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a7ad ¢ CcoOJIoJIeHueM TpeOOBaHUI SProOHOMHUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEPKaHUS B Pa3IMUHBIX (hopMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalWMU M IIeJIEBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTU3ALIH.

KoMMyHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:



OCyIIECTBISATH OOIIEHHME Ha ypokKax (U3UKH U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOM U MHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUN C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTH)KEHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YJYacTHHKA KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TOBEIEHHWE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE IelicTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBIISATh TO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(U3UKM U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KaYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padOThl ¢ YUYETOM UMEIOUINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHTYallUAM, BHOCUTb KOPPECKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BIIQJETh HABBIKAMU TIO3HABATEIHLHON pediIeKcHr Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBaHUI;

e HCIOJB30BATh NPUEMBI pehICKCUU IJIs1 OLIEHKH CUTYAIlNH, BLIOOpa BEPHOTO
pEIICHMST;

e yMETh OIICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHUKECHMUIO;

e TMPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX MpPHU aHAM3€ pPe3yJbTaTOB
NEeSTEeIbHOCTH;

e TPUHUMATH ce0s1, TOHNMAs CBOM HEIOCTATKH U JJOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M apryMEHTHl APYTHX MPH aHAINW3E PE3yJIbTAaTOB
NEeSATEeTbHOCTH;

e TMPHU3HABAThH CBOE MPABO U MPABO JIPYTUX HA ONIMOKH.

B mpomecce mocTHKEHUS JUYHOCTHBIX PE3YyIbTATOB OCBOCHHS IMPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y O0O0ydYaroIIUXcCs

COBEPIICHCTBYETCS AMOIMOHATIbHBIN HUHTEJUICKT, Mpenoararonmi
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOIIMOHAJIEHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHMUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIOCOOHOCTh aalTHPOBATHCS K
AMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTUKEHHIO LIENIH
U yClexy, ONTUMH3M, HHUIUAaTUBHOCTb, YMEHHE NEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

e OMIIATUM, BKJIOYAIOIIEH CHOCOOHOCTh MOHMMAaTh 3SMOIMOHAIBHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMANBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaUBaTh
OTHOILEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiarh KOHMIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoHity oOydenus B 10 knacce npeaMeTHbIE pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:



NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMATbHOM W OITUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HAQUYCHHE ONHCATENIbHOM, CHUCTEeMATU3UPYIOIIECH, OOBSCHUTEIBLHOU U
NPOTHOCTUYECKOW  (QYHKIUH  (PU3NYECKOW TEOpUU — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (DPU3HUECKON TEOpUu B
dbopMHUpPOBaHUU MTPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MO/JIeNIei (PU3MUEeCKUX TEN U POIECCOB
(sBeHMI): MHEpIUaNbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBMKEHHE, CBOOOIHOE MaJCHHE,
abcomoTHO yripyras jaedopmMaimsi, aOCOMIOTHO YNPYyroe W aOCOIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIN Ta3a, XUIAKOCTH U TBEPAOIO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OTHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarth yCJIOBUS (TpaHULbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IIPOLECChl U  SBIICHUS,
UCIIOJIb3Yys] OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHUsI, TpeoOpa3oBanus ['amwiies 1Jis CKOPOCTHM U IEpEeMELICHMUS,
3akoHbl HpIOTOHA, MNpPUHLOWII OTHOCUTENBHOCTH [ 'amuies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXAaHUYECKOU
DHEPrUM, CBSI3b Pa0OTHl CUJIbI C M3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM  HUCHOJIb30BATh
MaTEeMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HPpIOTOHA, 3aKOHOB COXpaHEHHsI HMIIYJbCA M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHANIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHble TmoJokeHus MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJAMHAMHMKHN (CBSI3b  JIaBJICHUS HUACATBHOTO Ta3a CO CpeaHel
KUHETUYECKOU HDHEPrUer TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
JHEPruer TEMIOBOrO JBUKEHUS €ro YacTHL, CBSA3b JABJIEHUS UICAIBHOIO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPTUU B TEIUIOBBIX MPOLECCaxX), MPU 3TOM HCHOJIb30BaTh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, HCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsiza, 3aKOH KynoHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UIMHU DICKTPUUECKUX
MOJIEN, TP ATOM YyKa3biBas YCIOBHUS NPUMEHHMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
ey W JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonst dapanes 11 31eKTpoIn3a);

OMHMCHIBATh (PU3WYECKUE TIPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEepEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CUJIbI, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MEXaHMUYeCKas dHEPTHsi, padoTa CUJIbI, LICHTPOCTPEMUTEIIBHOE YCKOPEHHUE,
cuia TSKECTH, Cujla YOPYroCTH, CHUJIa TPEHHs, MOIIHOCTh, JHEPrus
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOl
nedopmaly Npy>KUHbI, KOJTUYECTBO TEIUIOTHI, a0COJIIOTHAsT TeMIIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HUJEaIbHOTO
OJIHOATOMHOTI'0 Ta3a, paboTa UeaJbHOIo ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaIpsHKEHHOCTh AJEKTPUUYECKOTO MO, HANPSHKEHHOCTD MOJIS TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MTOTEHIIUA
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJIBHKYIIAS
cuia, Cuja TOKa, HalpsPKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh
IJIOCKOTO  KOHJIEHCATOpa,  COMPOTUBICHHME  y4acTKa  IeNu  C
MOCJIEA0BATEIbHBIM U MAPAIJIETbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUUYECKOTr0 TOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
MEXaHUUYECKOE JIBUKEHUE, TEIJIOBOE JIBMXKEHUE 4YACTUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKEHUE, NUDPy3usi, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIM3alUsl, HAPABICHHOCTh
TeIUIoNepeaayu, dAEKTPU3aLUs TeJl, SKBUIMOTEHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO TTPOBOHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUW (DU3NUECKON BETUUUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMbBIX U3MEPEHU, IPU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYEHHOW  3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEHMM, JieflaThb  BBIBOJBI IO  pe3yjbTaTaM
UCCIICIOBAHMUS;



MPOBOJIUTh KOCBEHHBIC HM3MEPEHHUS (U3MYECKUX BEIMYHUH, MPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yJNbTaThl W JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

coOJTI01aTh MpaBuiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4yeOHOro  OSKCHepUMEHTa,  MpakTUKymMa U  y4yeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPHUTENbHBIX YCTPOUCTB U JIA0OpaTOPHOTO 000PYAOBAHNUS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJlaHHOM M HESIBHO 3aJIaHHOM
bu3MUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOOBaHUSAM 3a1auH,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN NpPHU UCIOJIH30BAaHUM MAaTEeMaTHYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PACUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOTYYEHHBIX
pE3ybTaTOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUsS 3HAaHUU U3
Pa3HbBIX pa3lie]oB Kypca (GU3MKH, a TAaK)KE UHTETPAlluu 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXACHUMN ¢ OOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBJICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOUTH IPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUSL OBITOBOW M MIPOU3BOICTBEHHON
NESATETbHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIPOIecCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
NPUPOAOTIOIB30BAHUN, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKM MW TEXHOJIOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I11eCTBa;

MPUMEHSTh pPa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJIEp’)KaHMSI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM MJii TIOMCKA, MepepadOTKH U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyr0 HMHQOpMalMI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U [IO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3IUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH Pad0Ty IPYMIbI, PALIMOHATIBHO PACHIPENEATh AEATENbHOCTD
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaymiel npoecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xoniy o0yuenus B 11 knacce npeAMETHBIE PE3YJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKON, COLMATIBHOM
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YEJIOBEKa, pOJib U MECTO (DHU3UKHU B
COBPEMEHHOW HAyYHOW KapTHHE MUPA, POJIb ACTPOHOMHH B NIPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA M JAJbHEUIIEM HAayYHO-TEXHHUYECKOM Pa3BUTHUH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIMNA (U3UYECKOM TEOpUH — DIIEKTPOJUHAMUKH,
CHEeLMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (U3UKH, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHWHU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCJIOBUSA MPUMEHUMOCTH MOJIENeH (PU3HUECKUX TeJl U MPOIIECCOB
(sIBIEHUI): OTHOPOAHOE AJNEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHMYECKHE KOJEeOaHUs, MaTeMaTHYEeCKUN MasTHUK, WACaJIbHbINA
PY>KUHHBIH MasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIed aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuuaTh yCJIOBUS (TpaHUIbl, O00JIACTH) NPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBICHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H



CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
AIEKTPUYECKOrOo 3apsima, cwia Awmmepa, cuwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTBIO
W3MEHEHHUSI CUJIbI TOKA, MOCTYJIAThI CIIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SIBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHIITEHHaA  Is
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, NpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3apsA0BOr0 H
MacCOBOTO YHCEN U SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOIO
pacmana);

OMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3YsS BEITUYUHBI:
HaMpsHLKEHHOCTH DJIEKTPUYECKOTO MOJIsA, MOTEHIMA SJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYILAs CHUJIa, WHIYKIUS
MarHMTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WUHIYKTUBHOCTb,
ANEKTPOABMKYIIAs CHUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIA
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUs
MOKOSI CBOOO/THOM YaCTHUIIbI, SHEPTHUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AIIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dbotoanexTpuueckuii 3pdekT (hororddexr), anbda- u 6eta-pacnasl saep,
raMMa-u3aydeHue siep, Gu3n4ecKue MPUHIUIbI CIEKTPATIbHOTO aHAIN3a U
paboThI N1azepa;

ONpENIENATh HAMPABICHUE HHAYKIUM MArHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAOIIUE ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJII aHalm3a ©W  OOBSCHEHWS (U3WYSCKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLNUHU 3BE3/] M BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJTYYEHHOW  3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAE TpadukoB ¢ Yy4YETOM aOCOIIOTHBIX



NOTPENIHOCTE  W3MEPEHM, JelaTb  BBIBOABI IO  pe3yibTaTam
WCCIICIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHOW TMIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

OMKCHIBATH METO/BI MTOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh MpaBuiia 6€30MacHOro TPyAa MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  yuyeOHOro  3KCHEepUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOM M ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
(Gu3MUecKO MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollUe TPeOOBAHUAM 3aJauyd, MPUMEHSTh
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  HUCIOJB30BAHUM MATEMAaTUYECKMX METOAOB pEIICHHs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATH
pe3yabpTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOJIyYEHHBIX
pEe3yIbTaTOB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOyloulMe NPUMEHEHHUs] 3HAHUW U3
pa3HbIX pa3lenoB Kypca PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM € (PU3MYECKUMH IMpolLieccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MMPEACTABIECHUI O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JTOCTHXKEHHIM
HAYKM W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;



NPUMEHATh pa3jNyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [JIs TIOHCKa, TEepepadOTKU U TPEAbSABICHUS Y4YeOHOW W
HAYYHO-TIOMYJISIPHON HH(OpMALNK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHATM3UpPOBaTh  MOJMydyaeMylo  MHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIFHOTO MMPUOOPETEHNSI HOBBIX 3HAHUH B MPOLIECCE BHITOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpylme C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATFHO PACTIPEACISATh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIlHMsX, aJIeKBaTHO OIICHWBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATE MOTUBALUIO K Oyaymied npohecCUuOHAIbHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
KonTpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pazaen 1. HAYYHBINH METO/ IIO3HAHUS TPUPO/1bI
1.1 Hayunsiii MeTOA IO3HAHKS IIPUPOJIBI 6 bubmorexa [JOK
' y A PHPOA https:/m.edsoo.ru/f16b68d7
Uroro no pazaeny 6
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnia 19 2 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 1 2
Huranuica ? https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 6 1
Cratika TBEpAOrO TENA https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2.4 12 1
3AKOHEI COXPAHCHHA B MEXAHMKE https://m.edsoo.ru/f16b68d7
Hroro no pazneny 56
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
bub6nmoreka [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKMHETHYECKON TEOPHUH 5 hitps//m.edsoo.ru/fl6b68d7
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 22 2 bubmmorexa LOK

https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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ArperatHble cocTosiHUS BelecTBa. da3oBbie

bu6mmoreka [IOK

33 17 1
[ePEXObl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DIICKTPHHCCKOE 071C 26 ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.2 IT i i 2 1
OCTOSIHHBIN 3JIEKTPUYECKUN TOK 7 https://im.edsoo.r/Fl6b68d7
bu6mmoreka [IOK
4. T 1
3 O B PASIIAHBIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 59
Pazgen 5. PUBNYECKHN TIPAKTUKYM
. bubnuotexa [JOK
. 3
> uHHICCKHI MpAKTHICYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 16
bu6mmoreka [JOK
Pe3epBHOE Bpems 13 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 204 16 16
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11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kontpoabnbie  IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Paznen 1. JIEKTPOJIUHAMMUKA
1.1 MarunuTtHoe 1oJe 20 1 bubmmorera [IOK
https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
1.2 DJIEeKTpOMAarHuTHasE UHIYKIUS 16 1 hitps://m.cdsoo.ru/39859%f]
Hroro no pazgeny 36
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
. 1
2.1 Mexanuteckue KoneOanus 18 https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
2.2 15 1
DNEeKTPOMarHUTHHIE KOJEOaHUS https://m.cdsoo.r/39859f1
53 MexaHU4YeCcKHe U 3JIEKTPOMAarHUTHBIE 10 ) bubnnorexa [JOK
' BOJTHBI https://m.eds00.ru/39859¢f1
bu6mmorekxa [IOK
2.4 4 2
Ok 3 https://m.eds00.ru/39859¢f1
Hroro no pazneny 77

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuoset CTO

9 1

bu6mmorexa [IOK
https://m.edsoo0.ru/39859¢f1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgea 4. KBAHTOBAS ®PU3UKA

N bu6mmoreka [IOK
. - 1
41 Kopmyckystsipiio-BOTHOBOH AyarnsM 15 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
. 1
42 Pusiica aroma ! https://m.edso00.ru/39859ef1
43 ®u3rKa aTOMHOTO /1pa U dJIEMEHTapPHBIX 7 1 bubnnoreka HOK
' YaCTUII https://m.eds00.ru/39859¢f1
Wroro no pazneny 29
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
bubmuoreka [JOK
5.1 12 1
DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU https://m.cdsoo.r/39859f1
Hroro no pazneny 12
Pa3zaen 6. PUSNYECKUM TIPAKTUKYM
. bubmuorexa [JOK
A o 22 1 1
6 MSHHACCKIH TIparTHIYM 6 https://m.edso00.ru/39859ef1
Hroro no pazneny 22
Paznen 7. OGOBLIAIOIIEE IOBTOPEHUE
CucremaTu3aius u 0000IIeHNE
71 IIPEIMETHOTO COAEP>KAHUS U OIIbITa 43 c bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.eds00.ru/39859¢f1
u3ydeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 43
PesepBHOE Bpems 13
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 238 19 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcebi
1 ®dusnka — pyHAaMeHTalIbHAas HayKa O 1 bubnnorexka [JOK
MPUPOJIE https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ O3HAHUSA U METO/BI 1 bubnnorexa [HOK
WCCIICIOBaHMS (PU3NICCKUX SBICHUHN https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHS B MPOIIECCe
3 nozHaIfHﬂ IPUPOIBI pHa6J'IKf)I[eHI/IC u 1 bubnnorexa LIOK
PHPOJPI- https://m.edsoo.ru/34¢49931
9KCIIEPUMEHT B (pu3HMKe
4 CrniocoObl n3MepeHus PU3NIECKUX 1 bubnuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOcom0THAs 1 OTHOCHUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUI 1 bubmorexa HOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTo (hU3UKU B GOPMUPOBAHUU
6 COBPEMEHHON HayYHOM KapTHHBI 1 bubmorexa [TOK
P i . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
JIIOJIe
Mexanunueckoe aBmxkenue. Crucrema
7 otcueta. OTHOCUTEIBHOCTD | bubnuorexa [JOK

MEXaHUYIECKOTo ABMKeHus. [Ipsimas u
oOparHas 3a/1a4i MEXaHUKU

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
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Pannyc-BekTop maTepualbHOU
TOYKH, €ro IIPOEKILUU HA OCH

8 KoopauHat. TpaekTopusi. bubmmorexa [IOK
https://m.edsoo.ru/30a108a5
[Tepememienue. Cxkopocts. Ux
MIPOEKLNN Ha OCU KOOPAUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE

9 nBkeHue. I'paduueckoe onucanue bubnnorexa [JOK
PABHOMEPHOTO IPSIMOJIMHEWUHOTO https://m.edsoo.ru/89ba7190
JBUKEHUS

10 CrnoxxeHue nepeMenieHnn u bubnnoreka [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe n1BUKEHHE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubmuoreka [JOK
[IpsAmosMHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 HgﬂﬁonHHeﬁHoro JBWKEHHUS C bubmmorera [IOK

https://m.edso0o.ru/b7560bbf
MMOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majieHue. Y CKopeHue

13 CBOOOHOTO TMaJIeHHsl. 3aBUCUMOCTh bubnnoreka [HOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIEHHOTO MO/ bubmuorexa [JOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuHnelinoe ABUXKEHUE.

bubmuorexa [JOK
15 JIBrKeHHE 10 OKPYKHOCTH. YTJI0Bast

Y JIMHEWHas ckopocTh. [lepron u

https://m.edsoo.ru/33196fbe
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yactora. LleHTpocTpemMurensHoe u
IIOJIHOE YCKOPEHUE

Pemenue rpaduueckux 3amay mo

16
KHHEMaTHKe.
17 Pemenue rpaduyeckux 3amad mo
KHHEMaTHKe.
13 Pewmenne 3amau no reme:
«OTHOCUTENEHOCTD IBUKECHUSD).
19 Pemenue 3anad o teme:
«OTHOCUTENBHOCTD JIBUKECHUS.
Jlaboparopuas padota: «3ydcHue
20 HEPaBHOMEPHOTI'O IBUKEHHUS C LIETIbIO
OTIpeJIeIeHUs] MTHOBEHHOU
CKOPOCTI.
Jlaboparopnas paboTa:
71 «HccnenoBanne 3aBUCUMOCTH Iy TH
OT BPEMEHH NIPH PaBHOYCKOPEHHOM
JBYODKEHUI.
2 Jlaboparopnast paborta: «13mepenune
YCKOpEHHSI CBOOOTHOTO TIaICHUS»
JlaGopatopHnas pabora: «M3yueHue
23 JBIKEHUS TeJla, OpOIIEHHOTO
TOPH30HTAITEHOY.
24 [TonroToBka K KOHTPOJIBHOM padoTe.
’5 KonTponbhas pabota no teme bubnuorexa [IOK
«Knnemarnka» https://m.edsoo.ru/1242{32¢
26 Ilepssiif 3akoH HeloTOHA. bubnuoreka [IOK

HNuepuumanpHble CUCTEMBI OTCUETA.

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



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

IIpuHIAII OTHOCUTENIBHOCTH
lNanmnes. HenHepuuanbHble CHCTEMBI
orcuéra

Cuna. PaBHOZ€HCTBYIOIIIAS CUJIa.

bu6mmoreka [IOK

27 Bropoii 3akon Herorona. Macca https://m.edsoo.ru/141d3837

78 Pemenue 3amgaud no reme «IlepBrbrit
3akoH HproToHa»

29 Pemenue 3agau no reme «Bropoit
3akoH HproToHa»

30 Bzaumopeiictue ten. Tperuit 3akoH bu6mmoreka [IOK
Hrrotona https://m.edsoo.ru/57dba505
[IpuHIMI CYIEPHIO3UIIUNA CHII.

31 P:I_HCHI/IG 3ai,uaqua IIPUMEHEHUE bubmmorera [IOK

https://m.edsoo.ru/bdf997fb

3akoHOB HproTOHA

1 Pemenue 3amad mo reme «3aKOHBI
HrroTona»
3aKOH BCEMUPHOTO TATOTEHUSI.

33 DKBUBAJIEHTHOCTb IPABUTALIMOHHON U
MHEPTHOU MaccChl

34 Pemenue 3amad nmo reme «3akoH bubmuorexa [JOK
BcemupHOro tAroteHus» https://m.edsoo.ru/9aba2b0a

3 Cuita TSKeCTH U yCKOPEHHE

> CBOOOJTHOTO TAJCHUS

36 Pemenue 3agau mo teme «CBOOOIHOE bu6mmoreka [JOK
MaJICHUE) https://m.eds00.ru/22757£26

37 JIBm>keHue Tenna, OpOIIeHHOTO MO

YTJIOM.
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JIBroxkeHre HeOEeCHBIX TeN U MX
HCKYCCTBEHHBIX CIlyTHUKOB. [lepBas

bubmuorexa [JOK

38 KOCMHUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa
39 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka HOK
Tena https://m.edsoo.ru/0ae2cd84
40 Pemenue 3anay no Teme «3aKoH
I'yxa. Bec Tena»
Cuna tpenus. [Ipupoma u BuabI cuil
TpeHI/IHI.) HBI/I)KeIfI/Iep B )KHJIKOCTH U bubmorexa [TOK
41 Fase ¢ YIETOM CHITEI CONPOTHAISHHA https://m.edsoo.ru/1fa86499
https://m.eds00.1ru/2cb29676
Cpensl
47 Pemenue 3amau mo reme «Cuiibl B
MIPUPOJIC»
43 Hasnenune. I'mapocrarnueckoe bubnuoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
44 Pemenue 3amau no reme «Cuibl B
MIPUPOJIE»
AOGCOIIFOTHO TBEPJIOE TEIIO. bubnuorexa [JOK
45 [ToctynarenbHOE M BpamaTeabHOE bu6mmoreka [IOK
JIBUKEHUE TBEPAOTO Tena https://m.edsoo.ru/2b95d57¢
46 MoOMEHT CUJIBl OTHOCUTEITEHO OCH bubnmoreka [JOK
BpaieHus. [1meqo cubl https://m.eds00.ru/653d3459
CnoxxeHue Cuil, MIPUIOKEHHBIX K
47 TBepAOMY Teny. LleHTp TsxecTu Tena. bubnuoreka [IOK

VYcnoBusi paBHOBECHUSI TBEPAOTO Tea.
Bunael paBHoBecus

https://m.edsoo.ru/9aa79a7d
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bubmuorexa [JOK

48 Pewenne 3anau
A https://m.edsoo.ru/dc1caacO
49 KonrponsHas pabora o Teme bubmuoreka [LIOK
«/lunamuka. Ctatuka TBEpIOro Tena’”’ https://m.edsoo.ru/9f5a574c¢
Nmnynbe MaTepuanbHOM TOUKH,
CHUCTEMBbI MaTepUATIbHBIX TOYCK.
50 LlenTp macc cucrembl MaTEPUATIBbHBIX bubmmorexa [TOK
P P https://m.eds00.ru/4bb8294b
To4eK. TeopeMa 0 IBMKEHUH LIEHTPA
macc
NmMnynbc cunbl 1 U13BMEHEHUE
51 HMITyJIbCa TeJla. 3aKOH COXPAHEHUS bubmmorexa LHOK
Y ) P https://m.edsoo.ru/13f0a221
HMITyJIbCa. PeakTUBHOE JIBIIKEHHE
MoMeHT uMItybca MaTepUAIBHON
5 touku. [Ipencrasnenue o bub6nuorexa [IOK
COXPaHEHWH MOMEHTA UMITYJIbCA B https://m.edsoo.ru/d6532eb9
LEHTPATBHBIX TOJISIX
bu6mmoreka [JOK
53 Pemenue 3anau
A https://m.edsoo.ru/f7706d63
54 Pemntenue 3agau
PaGora cunbl Ha MajoM U Ha
55 KOHEYHOM NIEPEMEIIICHHH. bu6mmoreka [IOK
I'paduueckoe npescraBieHne https://m.edsoo.ru/913974c7
paboThI cHITbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00
N bubmuotexa [JOK
56 M3MEHEHNN KMHETHYECKOW SHEPI U
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
57 ITorennuaabHBIE U bubmuoreka [JOK

HCIMOTCHIMAJIbHBIC CHUJIBI.

https://m.edsoo.ru/554bafcc
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ITorenumanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKaAA CKOPOCTh.
CBs3p pa6OTI)I HEMMOTCHIIMAJIbHBIX

58 CHJI C U3BMEHECHHEM MEXaHUYECKON bubmorexa HOK
https://m.edsoo.ru/f57b4e01
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUN
Yupyrue v Heynpyrue
59 CTOIJ)'I}ILHOBSHI/I}IY SI’)yaBHeHI/Ie bepuynnu bubmorexa HOK
N p pHY https://m.edsoo.ru/f30f43b6
JUISL UJIealTbHOM JKUJIKOCTH
60 Permrenue 3amau
61 [ToaroroBka Kk KOHTPOJILHOM paboTe
&2 KonrtponbHas pabota no Teme bubnnorexka [JOK
«3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
63 Tetu1oThl. OCHOBHBIE TOJIOKEHHUS bu6mmorexa [IOK
MKT. Iuddysus. bpoyHosckoe https://m.edsoo.ru/b0a4445f
JIBH)KEHUE
CrpoeHne ra3000pa3HbIX, XKUJIKUX U
64 TBEPJIBIX TeJl. XapaKTep ABWKCHUS U bubmiorexa LOK
P . P P https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT (ATOMOB).
P P ya ( ) bubnmnoreka [JOK
65 KommuectBo BemectBa. [locTosinHas
https://m.edsoo.ru/c5b72ab7
ABorazipo
66 Temmnepatypa. TennoBoe paBHOBeCHE. bubnuoreka [IOK
Ikana [enscus https://m.eds00.ru/0070d493
bubmuorexa [JOK
67 Pemenue 3agau &

https://m.edsoo.ru/1531aba5
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bubmuorexa [JOK

68 Wneanpublii ra3. I'a3oBble 3aKOHBI hitps:/m.cdsoo.ru/1 deb2367
69 VYpaBuenue MeHnieneena- bubnmoreka [JOK
Knanelipona. Pemenue 3anau https://m.edsoo.ru/8d12¢328
70 AOcoiroTHas Temreparypa. 3akoH bubnnoreka [HOK
JanbToHa https://m.edsoo.ru/14¢02d1f
71 H3omnporiecchl B UA€amIbHOM rase ¢ bu6mmorexa [IOK
IOCTOSSHHBIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padnueckoe npeacraBieHne
72 Hfofpoueccom i30TepMa, M30X0pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
nzobapa
73 OcHoBHoe ypaBHeHne MKT bubmmorexa LOK
https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
74 Peenne sanas https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHON TeMIIepaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
75 CpPEeIHEH KUHETUYECKOHN SHEpruen https://m.edsoo.ru/c38af875
MOCTYMATEbHOTO TEIMJIOBOTO
JBUKEHUS €€ YacTHI]
76 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHu# 1Mo TeMe «OcHoBEI MKT» https://m.edso0.ru/09d12£d8
77 KonTponbhas pabota no teme bubnuoreka [IOK
«OcHoBbl MKT» https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cuctema.
73 3ajanue BHEMIHUX yciaoBuil s T/ bubnmoreka [JOK

cucTeMbl. BHenIHue U BHyTpEHHUE
napameTtpsl. [Tapametpst T/] cuctemsl

https://m.edsoo.ru/5f8d38a3
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Kak Cpe/IHMe 3HAYCHUs BEJIUYHH,
OIUCKLIBAIONIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe HavaJio TCPMOJNHAMUKU.

bu6mmoreka [IOK
79 Camonpou3sBoJibHas penakcarus T
p p H A https://m.edsoo.ru/8ec5120
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenb uieaqbHOro ra3a B
80 TepMOJHMHAMHUKeE. Y CJIOBHUS bubnmnorexa LIOK
p U https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TON MOJIETU
YpaBuenue MeHieneena-
81 Kinaneiipona u BelpakxeHue I bubmorexa LHOK
POTa H BHIP https:/m.edsoo.ru/bal 178d0
BHYTPEHHEH 3HEPruun
Bripaxkenue 11s1 BHyTpEHHEN
%) SHEPrUU OJHOATOMHOTIO UJIC€AJTBHOTO bubnuoteka [JOK
raza. KBazucrarudeckue u https://m.edsoo.ru/ac5cacl5
HECTAaTUYECKHE MPOLECCHI
DOnemeHTapHas paboTa B
23 TepMoAVHaMuKe. Beraucnenue bubnnoreka [JOK
paboTsl o rpaduKy mpoiiecca Ha pV- https://m.edsoo.ru/741d5738
arpaMme
84 Pemenne 3agaa mo reme «Pabota B
TEPMOAMHAMUKE)
Temnmonepenaua kak crnoco6
85 W3MEHEHUS BHYTpeHHEN dHeprun T/ bubmmorexa [TOK
TP P https://m.edsoo.ru/3d734561
CUCTEeMBI 0e3 coBepIIeHUsI Pa0OThHI
26 KoHnBeknysi, TeninonpoBoAHOCTb, bubnnoreka [JOK

U3JIy4yeHue

https://m.edsoo.ru/157b54cd
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KonnuectBo Temnorel. TenmoéMKOCTh
Tena. Y ielbHas U MOJIsIpHast

bubmuorexa [JOK

87 TEINIOEMKOCTH BEIlleCTBa. Y AeIbHAS https://m.edsoo.ru/7ba67355
TEIIOTa CrOpaHus TOILTUBA

28 Pacuér konuyecTBa TEMIOTHI IPU bubnnoreka HOK
TerIonepeaayde https://m.edsoo.ru/1db5ad4e

29 [TonsTre 06 anrabaTHOM Mpolecce. bu6mmoreka [IOK
[lepBblil 3aKOH TEPMOAMHAMUKH https://m.edsoo.ru/d8098824
KonuyecTBo TemioTsl u paboTa Kak

90 Mepbl U3MEHEHUS BHYTPEHHEN bubmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/ cucremsl

91 Pemenue 3anpau nmo reme «IlepBrbrit
3aKOH TEPMOTUHAMUKIY
BTopoii 3ak0H TepMOJIMHAMUKY AJIs

9 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobparumocTts https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MTPOIIECCOB

93 [IpuHIUIIBI AENCTBUS TEMIOBBIX bu6mmoreka [IOK
MamuH. KITJ] https://m.edsoo.ru/2¢945513

94 MaxkcumanbsHoe 3Hauenue KIIJ1. bu6mmorexa [IOK
uxn Kapno https://m.edsoo.ru/fe3857b9

bu6mmorexa [IOK

95 Pemterme sana- https://m.edsoo.ru/b3efal8b

96 JlabopaTtopHas pabora: «[IpoBepka
YpaBHEHUS COCTOSTHUS.

97 JlaGopatopnas pabora: «3yueHue

HU30TCPMHUYCCKOTO IIponecca
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(pPEeKOMEHJOBAaHO MCIIOJIb30BAHHE
1M (POBOH JTAOOPATOPUN )».

JlabopaTopHas pabora: «M3mepenue

98 . R
YAETBHOU TEMI0EMKOCTH.
DKOJIOTHYECKHUE aCTIeKThI
99 WCIIO0JIb30BAaHHUSI TEINIOBBIX bubnmoreka [JOK
nsurareneil. TernoBoe 3arpsi3HEHUE https://m.edsoo.ru/9867aaa7
OKpYKaroIlen cpeibl
bubnuorexa [JOK
100 Pemenne 3amau 1
https://m.edsoo.ru/c8c70432
O000I11IeHIE U CUCTEMATU3AIUS
101 3HaHUHU 110 TeMe « TepMoauHaAMUKaA bubmmorexa LHOK
P ' https://m.eds00.ru/28d62b3f
TennoBbie MaIMHBI
KonTponbhas padota no teme
bu6mmorexa [IOK
102 «Tepmoaunamuka. TernnoBsle
N https://m.edsoo.ru/1b6e26¢5
MaIIHHbI
ITapooOpa3oBaHue U KOHIEHCAIHS.
POOBP bubmuorexa [JOK
103 Wcnapenue u kumnenue. Y ienbHast
https://m.edso00.ru/6{8e¢6777
TEIUI0Ta NapooOpa3oBaHUs
HaceliiieHHbIe 1 HEHACHIIICHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
MJIOTHOCTHU U JaBJICHUS
104 HACBIIIIEHHOTO Mapa OT TEMIEPaTyPhI, bubnmnoreka [JOK

HMX HE3aBUCUMOCTH OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEPaTyphl KUTICHUS OT JAaBIICHUS
B JKHIKOCTHU

https://m.edsoo.ru/f5¢17d02
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105 BrnaxnocTs BO3ayxa. AGCOTIOTHAS U bubnnorexka [HOK
OTHOCHUTENbHAs BIIAJKHOCTH https://m.edsoo.ru/30ebbb79

bu6mmoreka [IOK

106 Pemere sanat https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucramimyeckue u

107 amopdHbIe Tena. AHU30TPOIHS bubmmorexa LHOK

N https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAJIOB
[InaBneHue U KpUCTATUIU3ALIMSL.
108 VY nenapHas TEI0TAa IUIaBICHUS. Bubmorexa ITOK
https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
Jlebopmaruu TBEpAOTO TEa.

109 Pactsikenue u cxxatue. CaBur. bu6mmoreka [IOK
Monyns FOwra. Ipenen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmaruit
TennmoBoe pacMpeHue KUIKOCTEN U

110 TBEPABIX T€J1. AHFAPMOHU3M bubnnoreka [JOK
TEIUIOBLIX KOJe0aHMil YacTUI] https://m.edsoo.ru/7ba5edf2
BEILIECTBA

11 [IpeobOpazoBanue 3Hepruu B (Ha30BBIX bubnuotexa [JOK
nepexoaax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK
112 VYpaBHEeHHE TEIJIOBOTO OaaHca hitps://m.cdsoo.rw/abl 5211
bu6mmorexa [IOK

13 Pemterne safa- https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATsKEHUE.

114 Kanunnspuele siBnenus. Jlapnenne bu6mmorexa [IOK

10/ UCKPUBJICHHOM IIOBEPXHOCTBIO
xuakoctu. @opmyia Jlamnaca

https://m.edsoo.ru/b42{1{97
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O06o01ieHne U cUCTeMaTU3aIUS
3HAHUU 10 TeMe «ATrperaTHble

bubmuorexa [JOK

115
cocrossHus BeuiecTBa. Pa3zoBbie https://m.eds00.ru/0b52575¢
nepexoanl”
KonrponsHas pabora o Teme
bu6mmoreka [IOK
116 «ArperaTHble COCTOSIHUS BEIIECTBA.
, https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnekTpu3anus Tel U €€ MPOosSIBICHUS.
OnexkTpudecKui 3apan. /[Ba Buga
117 3JIEKT pI/I‘IeCKI/IX 3a I;{ OBH bubmmorexa [TOK
P PAACE- https://m.edsoo.ru/1aff445f
[IpoBOAHMKH, AUDTIEKTPUKH U
MOJTYTIPOBOAHUKHU
DneMEeHTapHBIN 3JEKTPUYECKUN
118 3aps. 3aKOH COXpaHEHUs bubmmorexa [TOK
DA P https://m.edsoo.ru/f49afd24
AIEKTPUIECKOTO 3apsiaa
119 B3anmopencreue 3apsanoB. Toueynsie bubnnorexka [JOK
3apsaasl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
120 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
121 Onektpuueckoe nose. Ero neficteue bubnmoreka [JOK
Ha JEKTPUUYECKUE 3aPsIbI https://m.edsoo.ru/05c6bfal
Hanpsxk€HHOCTD 3JIEKTPUYECKOTO
nonsi. [IpoGubIit 3apsz. JIunuu
N bubnmoreka [JOK
122 HaIpPsHKEHHOCTH 3JIEKTPUUECKOTO

T10JI4. OlIHOpO,ZIHOe SJICKTPHUYCCKOC
I10JIC

https://m.edsoo.ru/3dac6957
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IloTeHMaAIILHOCTD
3JIEKTPOCTATUYECKOTO MOJISA.

bubmuorexa [JOK

123 Pa3HocThs moTeHIuaIos u https://m.edsoo0.ru/80021447
HaIpsKEHUe
[ToTenunanpHas 3Heprus 3apsaa B

124 3JIEKTPOCTATUYECKOM I10JIE. bubnunoreka [HOK
[ToreHiman 3J1eKTpOCTaTUYECKOT O https://m.edsoo.ru/af5fa389
oJis
CBs13b HANPSHKEHHOCTHU MOJIS U

125 Pa3HOCTH MOTEHLMAJIOB JJISt bubmmorexa [TOK

https://m.edsoo.ru/df7a6838

ANEKTPOCTATUYECKOTO MO

126 [IpuHuun cynepno3unumn bubnuotexa [JOK
BJIEKTPUYECKUX MOJeH https://m.edsoo.ru/Ocfeda6e

bu6mmorexa [IOK

127 Pemterite saza https://m.edsoo.ru/5a582263

128 ITone Toyeunoro 3apsna. Ilomne bubnnoreka [JOK
PaBHOMEPHO 3apsKEHHON cepsl https://m.edsoo.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsiKEHHOTO MO

129 00bémy mapa. Ilone paBHOMEpHO bubnnorexka [JOK
3apsOKEHHON OECKOHEYHOM https://m.edsoo.ru/f7a665ee
IIJIOCKOCTH

130 Pemenne 3amau

131 IIpOBOIHMKY B 3IEKTPOCTATHYECKOM bubnnorexka HOK
roJje. Y CjaoBUe PaBHOBECHS 3apsJI0B https://m.edsoo.ru/32405¢eab

132 JIMDIIEKTPUKHY ¥ TOJTyIIPOBOJHUKH B bubnnoreka [JOK

QJICKTPOCTATUYCCKOM II0JIE

https://m.edsoo.ru/060ebab5s
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Konnencarop. 251eKTpoEMKOCTD

133 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubmorera [TOK
A pa. JAICKIP hitps://m.edsoo.ru/845b4£73
IIJIOCKOTO KOHJIEHCATOpa
134 [TapannensHOE coequHEHKE bubnnoreka [HOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
135 ITocnemoBaTeibHOE COETUHEHNE bubmuoreka [JOK
KOHJIEHCATOPOB https://m.eds00.ru/1€¢992920
136 DHeprus 3apsHKEHHOT0 KOHIEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
137 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
138 JIBu>keHMe 3apsSKEHHON YaCTHUIIbI B bu6nuoreka [IOK
OZHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
139 Pemtenue 3agau
O0001IeHrEe U CUCTEMATU3AIIUS
140 3HAHUH 110 TeME «DIEKTPHUUECKOE bubmorexa HOK
P https://m.edsoo.ru/5752603f
oJeY
141 KonTponbHas pabota no teme bubnuorexa [IOK
«DIEKTPUYECKOE MOTIE» https://m.edsoo.ru/cefe90e9
Cuna toka. I[TocTOSHHEINA TOK.
142 YcioBUSA CyIIEeCTBOBAHUSA bubmorexa [OK
ym https://m.edsoo.ru/233311b5
MTOCTOSTHHOTO DJIEKTPUUECKOTO TOKA
143 Hcrounnku Toka. Hampsokenue u bubnnoreka [HOK
S1C https://m.edsoo.ru/0839al15
144 3akoH OMa U1l yyacTKa LIETIH. bubnmoreka [JOK

DNEeKTpUUECKOe COMPOTUBIICHHE

https://m.edsoo.ru/f14f251e
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3aBUCUMOCTb COIIPOTUBIICHUS
OJJTHOPOJIHOTO IIPOBOJJHUKA OT €TI0

bubmuorexa [JOK

145
JUIMHBI U TUJIOLIAAH [TONIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeYEeHUs
146 VY 1enpHO€E CONPOTUBIICHUE BEILIECTBA. bubnnoreka HOK
Pemenue 3amau https://m.eds00.ru/437£8300
[TocnenoBarensHOE, MapalICIbHOE,
147 CMEIIaHHOE COEINHEHHE bubnmnorexa LIOK
a https://m.edsoo.ru/236f7¢07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuorexa [JOK
148 3JIeKTpUUecKux 1enei. [IpaBuna
https://m.edsoo.ru/1794cf37
Kupxroda
Jlaboparopnas paboTa:
149 «HccnenoBanne cMeNIaHHOTO
COEJIMHEHUS PE3UCTOPOBY.
bu6mmorexa [IOK
150 Pemenne 3ana
tenm s https://m.edso00.ru/3881b469
Jlaboparopnast pabota: «3mepenue
CHUJIBI TOKA W HAIIPSKEHUS B LIETIH
151 IMOCTOSTHHOTO TOKa MPHA HOMOIIA
aHAJIOTOBBIX U MU(PPOBBIX
M3MEPUTENBHBIX TPHOOPOBY
152 Pabota snekTpuueckoro Toka. 3akoH bubnmnoreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢5¢
bubmmoreka [JOK
153 Pemenne 3amau
a https://m.edsoo.ru/6761bf0f
JlabopaTopHas paborta:
154 paropras p

«HCCJ’IGILOB&HI/IG 3aBHCHUMOCTH CHUJIBI
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TOKa OT HaIIPSAKCHUA JIA JIaMIIbI
HaKaJluUBaHU I

MOH_IHOCTB OJICKTPHUYECKOI'O TOKA.

bu6mmoreka [IOK

155 Te
TITOBAN MOTHHOCTD, BRUICTACMAZ Ha https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka [IOK
156 P
CHICHHE saiat https://m.edsoo.ru/eb72fc24
157 O/IC 1 BHyTpeHHEE CONPOTUBIICHUE bubnunoreka [JOK
HUCTOYHUKA TOKA https://m.edsoo.ru/72d453af
158 3akon OMa 1st OJTHOM (3aMKHYTOH) bubnuorexa [JOK
AJIEKTPUYECKON LIeTH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
159 P
CLICHHC 3a1ad https://m.eds00.ru/3580b679
bu6mmoreka [IOK
160 M
OTHHOCTL MCTOHHMKA TOKa https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
161 K
OPOTKOC 3aMbIKAHME https://m.edsoo.ru/546£5632
162 Konznencarop B ienu nocTosIHHOTO bubnnorexka [JOK
TOKa https://m.edsoo.ru/3536813e
bu6mmorexa [IOK
163 Pemenue 3agau
g https://m.edsoo.ru/4410cefl
164 Pemenne 3anay mo teme bu6mmoreka [IOK
«IToCTOSTHHBIN AIEKTPUYECKUI TOK https://m.edsoo.ru/a7340a29
165 Pemenue 3agad mo reme bubmuoreka [JOK
«IToCTOSTHHBIN PTIEKTPUUECKUAN TOK» https://m.edso0.ru/744261b8
166 Pemenue 3agau mo reme bubnuorexa [JOK

«IIOoCTOSHHBIN IIEKTPUUECKUI TOK»

https://m.edsoo.ru/eb5d4687
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O0001IeHYE ¥ CUCTEMATU3 AU

167 3HaHui no treme «llocTossHHBIN bubmmorexa [TOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUIN TOK»

168 KontponbHas paboTa mo teme bubnnoreka [HOK
«IToCTOSIHHBIN IIEKTPUUECKUI TOK» https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoOBOAUMOCTD

169 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUI bubnuorexa [JOK
TOK B METaJlJIaX. https://m.edsoo.ru/da794295
CBepXITpoBOIUMOCTh
DIEeKTpUYECKHU TOK B pacTBOpax u BuGmrorexa LOK

170 pacruiaBax 3JeKTPOJIUTOB. 3aKOHbI

https://m.edsoo0.ru/4b423491
@apanes 11 3JIEKTPOIN3a
. bubnuotexa [JOK

171 OnexTpuuecKkuii ToK B raszax. [lmazma hitps./m.edsoo.ru/92d92£76

17 DNEeKTPUYECKHUI TOK B BaKyyMe. bubnuorexa [JOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160

174 DNEeKTPUUIECKHUI TOK B bubnmnoreka [JOK
MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660

bu6mmoreka [JOK

174 [TonynpoBoAHUKOBEIE TPUOOPHI https://m.eds00.ru/83622200
Pemenue 3ana4 no reme

175 «ONEKTPUIECKNN TOK B Pa3IUIHBIX
cpenax»

Pu3HYECKU IPAKTUKYM 110 TEME
176 «3HaKOMCTBO ¢ I (PpOBOI bubnuoreka [IOK

nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHNs PU3HUECKUX BEININH

https://m.edsoo.ru/5643ea56
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177

178

MIPU TOMOIIX KOMITbIOTEPHBIX
ATYUKOBY

DU3NYECKUN TPAKTUKYM I10 TEME
«M3y4yeHne HepaBHOMEPHOTO
JIBUKEHMS C LIEJIbIO ONIPENETICHUS
MIHOBEHHOM CKOPOCTH»

®u3nyuecKuil IPaKTUKYM IO TEME
«M3Mepenune yckopeHus npu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM
mockoctu» uiu «lccnenosanue
3aBUCHMOCTH IIyTH OT BPEMEHHU IIPU
PABHOYCKOPEHHOM JIBH>)KCHHUM

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuoreka [JOK
https://m.edso0.ru/6960b6ef

179

180

Pu3nUeCKUil IPAKTUKYM 110 TEME
«M3mMepeHne yckopeHusi CBOOOJHOTO
nageHus» win «V3ydenne nBrKeHns
Tena, OPOLIEHHOr0 FOPU30HTAIBHO»

Pu3HYECKUl IPAKTUKYM 110 TEME
«M3ydyeHne IBUKEHUA Tella 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO» WIIH
«HMccnenoBanne 3aBUCHMOCTH
nepuojia oopalieHus KOHUYECKOro
MasATHHMKA OT €r0 [apaMeTpOB»

bu6nmoreka [JOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

181

@u3NYECKUl IPAKTUKYM IO TEME
«3mepenne paBHOICUCTBYIOIIEH
CHJIBI IIPU ABMKEHHH OpycKa I1o
HAKJIOHHOH TUIOCKOCTH» WJIN
«IIpoBepka runoressl o

bu6mmorexa [IOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1o HaKJIOHHOH TIOCKOCTH Ha
3aJlaHHOE PacCTOSHUE OT €r0 MacChl»

182

DU3NYECKUI TPAKTUKYM IO TEME
«HccnenoBanre 3aBUCUMOCTH CHIT
YIPYTrOCTH, BO3HUKAIOIINX B
MIPY’KUHE U PE3UHOBOM 00pasiie, OT
ux nedopmanum» umu «M3ydenne
JIBUKCHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
OI10K»

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

183

@uU3NYECKU NPAKTUKYM 110 TEME
«M3mepenne ko3 dunmenta TpeHus
10 BEJIMYUHE YTIOBOTO
kod¢duIreHTa 3aBUCUMOCTH
Frp(N)» unu «HccnenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM
TUTIOCKOCTH C TTEPEMEHHBIM
KO2(DPUIIMEHTOM TPEHUS UITH
«M3y4enune NBMKEHUS TPy3a Ha BTy
C TPCHUEMY

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

184

PuU3NYECKUI PAKTUKYM 110 TEME
«HMccnenoBanue ycaoBUi paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
BpauieHus» i «KoHcTpynpoBanue
KPOHUITEHHOB M pacy€T CUII
ynpyrocti» uinm «M3yuenue
YCTOMYMBOCTHU TBEPAOIO TEIIA,
HMMEIOIIETO TUIOAAb OIOPBDY

bu6mmoreka [IOK
https://m.edsoo.ru/4a04{4{7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
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@uU3NYECKU IPAKTUKYM 110 TEME
«3mepenne umnyibca Teaa no
TOPMO3HOMY IyTH» uin «M3mepenue
CWJIBI TATH, CKOPOCTU MOJIEIIN
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tarn» uin «CpaBHEHUE U3MEHEHHUS
HMITYJIbCA TEJIA C UMITYJIbCOM CHJIBD)
nnu «MccnenoBanue coxpaHeHus
HWMITYJIbCA IPU YIIPYTOM
B3aumoercTeun» win «M3mepenne
KUHETUYECKON DHEPIUM Tea Mo
TOPMO3HOMY ITyTH

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

186

187

@uU3NYECKUN IPAKTUKYM 110 TEME
«M3yyenune n30TepMu4ecKoro
nporecca (PEKOMEHI0BaHO
WCIIOIb30BaHUE IUPPOBOH
nabopaTtopun)» win «M3ydyenue
M30XOPHOTO MTPOLEccay UiIu
«M3ydyenue u3obapHOro nporecca»
nu «IIpoBepka ypaBHeHuUs
COCTOSIHUSI»

PuU3NYECKU MPAKTUKYM 110 TEME
«M3mepenue yneinbHOU
TernoéMkocT» win «Mcenenosanue
IIpoLIECCa OCTHIBAHUS BEILIECTBA» UIIU
«HccnenoBanue agnadbaTHOTO
npouecca» ninu «M3ydenne
B3aMMOCBSA3H YHEPTUN
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
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U TeMIEPATypbl KUIICHUS
JKUIKOCTEM

DU3NYECKUN TPAKTUKYM I10 TEME
«3yueHne 3aKOHOMEPHOCTEN
HCTIapEHUS KUJIKOCTEN» WU
«M3Mepenune ynenbHON TEIIOThI
MIaBJaeHus Jbaa» uinu «M3ydenue
CBOMCTB HACBIIIICHHBIX TTAPOBY WJIU
«M3mepenune abcomoTHOU
BJIQKHOCTH BO3/lyXa U OLICHKA MacChl
apoB B nomerieHun». smepenue
ko3 uimeHTa moBEPXHOCTHOTO
HaTSDKEHUS

Pu3rUeCcKUil IPAKTUKYM 110 TEME
«HabmroieHre npeBpalieHus
SHEPIUHU 3apsUKEHHOTO KOHAEHCATOpa
B DHEPIUIO U3IIyYECHUS CBETOIUOIA»
nmm «M3ydenne npoTeKkaHus TOKA B
LIETIH, COZIEpIKAIIEH KOHAECHCATOP
niu «Pacnipenenenue pazHocTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
[IOCJIEI0BATEIILHOM COCITMHEHUU
KOHJIEHCATOPOB»

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

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377

190

@u3NYECKUl NPAKTUKYM IO TEME
«HccnenoBanne cMEMaHHOTO
COEIMHEHMS PE3UCTOPOBY» WIH
«M3mepenue ynenpHoro
COIIPOTUBJICHUS IPOBOJHUKOBY» WIH
«HccnenoBanne 3aBUCUMOCTH CUJIBI

bu6mmorexa [IOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

TOKa OT HaIIPSAKCHUA JIA JIaMIIbI
HaKaJluUBaHU I

DU3NYECKUN TPAKTUKYM I10 TEME
«Halmnronenue »ekTpon3ay win
«M3mepeHne 3apsaa 0AHOBAJIEHTHOIO
noHay» i «Vccnenosanue

bu6mmoreka [IOK

191
3aBHCUMOCTH COIIPOTHUBIICHUSA https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI»
niu «CHSITHE BOJIBT-aMIIEPHOM
XapaKTePUCTUKH AUOIA»
PesepBusblil ypok. O0001IEHIE U
P P N bu6mmoreka [IOK
192 CHUCTEMAaTH3alluA 3HAHUH I10 TEME
https://m.edsoo.ru/ed017d93
«Kunematukay
PesepBusblit ypok. O0001IEHIE 1
193 CI/ICTI;MaTI/IBZ pm{ 3HAHUH 10 TEME bubmmorexa [IOK
H https://m.edsoo.ru/3149956b
«JlnHaMuKa»
PesepBusblil ypok. O0001IEHIE 1
P P . bubmuorexa [JOK
194 CHUCTEMaTHU3alusa 3HaHUHN 10 TEME
https://m.edsoo.ru/0f9752ac
«CraTuka TBEpJI0TO Tena
PesepBusblil ypok. O0001IEHIE 1
195 CI/ICTEM&TI/ISZI_II)I/ISI 3HAHUI 10 TeMe bubmmorexa HOK
https://m.eds00.ru/6¢0df9cc
«3aKOHBI COXPaHEHUsI B MEXAHUKE)
PeseprubIil ypok. O6001eHrE 1
196 CHCTEMAaTHU3allisl 3HAaHHUH 110 TeMe bu6mmoreka [IOK
«OCHOBEI https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETHYECKON TEOPUI»
197 PesepBHrlit ypok. O600mienue u bubnmoreka [JOK

cucremMarTrusanua 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

«Tepmoaunamuka. Ternnossle
MaIlUHbI

PesepBHbIil ypok. O6001ICHHE 1

198 CHCTEMAaTHU3allMs 3HAaHHI 110 TeME 1 1 bubnmuorexa [JOK
«ArperaTHbie COCTOSIHUS BELIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe NIEPEXOabl”

PesepBusblii ypok. O0001IEHIE 1
P P N bubmuoreka [JOK
199 CHCTEMATHU3alMs 3HAHUH 10 TEME 1
https://m.edsoo.ru/f2381c0c
«DIEKTPUYECKOE MOJIE»
PesepBusblii ypok. O0001IEHIE 1
P P N bu6mmorexa [IOK
200 CHCTEMATHU3alMs 3HAHUH 10 TEME 1 1
. . https://m.edsoo.ru/3cae6dal
«IToCTOSTHHBIN PTIEKTPUIECKUMN TOK»
PesepBuriii ypok. O000111€HIE 1
P P N bu6mmoreka [IOK
201 CHUCTEMaTHU3alusa 3HaHUHN 110 TEME 1
https://m.edsoo.ru/cc7681d4
«Toku B pa3nuuHbBIX cpenax»

202 Pe3zepn

203 Peszeps

204 Peseps

OBHIEE KOJIMYECTBO HACOB I1O
. 204 16 16

I[TPOTPAMME



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypchl
B3aumopeiicTBre MOCTOSTHHBIX
bu6mmoreka [IOK
1 MarHuTOB U IPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BexTop MarHUTHOM MHIYKIUU.

) [IpuHnun cynepno3unuun 1 bubnnorexa [HOK
MarHuTHBIX nosnen. Jlunuun https://m.edsoo.ru/4clabccb
MarHUTHOM UHAYKIIUHU

3 «HccnenoBanme MarHUTHOT'O OIS | bu6mmoreka [JOK
[IOCTOSIHHBIX MAarHUTOB) https://m.edsoo.ru/d35d5262

4 MarnuTtHO€e nojie TPOBOJHUKA C 1 bubnnoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/26d9cSba

5 Cuna Amnepa, e€ HalpaBJIEHHUE U 1 bubnnorexka [JOK
MOIYJIb https://m.edsoo.ru/a37a0c21
«Hccnenosanne necTBUA

6 MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

bubmuoreka [JOK
7 Pemenne 3amau 1
a https://m.edsoo.ru/ad7718d7

g [Tpumenenue 3akoHa Ammnepa. | bubnuoreka [IOK
DIIEKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/c97afaal

9 «3y4yeHune 3aBUCUMOCTH CUJIBI

AMIiepa OT CHJIBI TOKa



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

Cuna JlopeHua, e€ HalpaBiIeHHE U
MOAYJb. J[BHKEHHUE 3apsSKECHHOU

bubmuorexa [JOK

10
YacCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/504e98c7
oJe
bubmuorexa [JOK
11 Pemenue 3ama
HHCHH At https://m.edsoo.ru/d518bedb
bu6mmoreka [IOK
12 Pa0b JI
abota cuiet SLoperta https://m.eds00.ru/93617bd9
13 Pemenue 3agaa
MarnuTtHoe nosie B BEIIEeCTBE.
14 deppoMarueTuky, napa- u bubnnorexa [IOK
pp - 11ap https://m.edsoo.ru/30ff9608
TUaMarHeTUKHU
15 3akoH buo-Casapa-Jlamaca.
MarnuTtHO€e noje IpsiMoro Toka
OCHOBHBIE CBOWCTBA
16 dbeppomarnetukoB. [I[pumenenne
dbeppomMarHeTUKOB
17 Pemenne 3aa4 1mo Teme bu6nmoreka [JOK
«Mar»guTtHoe 110J1e) https://m.edsoo.ru/0b58190a
18 Pemenue 3agau mo reme bubmuorexa [JOK
«MarsHuTtHoe 1011e» https://m.edsoo.ru/5b55¢307
19 Pemenue 3a7a4 BEICOKOTO YPOBHS 110 bubnuotexa [JOK
TeMe « MarHuTHOE II0JIEN https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMATHUTHON
20 nHaykouu. I1oTok BekTopa bubmmorera [IOK
AV N p https://m.edsoo.ru/b3efalcl
MarHUTHOM MHAYKIIMH
bu6 OK
21 OJ1C unayKIIMHU nbmmorexa I1

https://m.edsoo.ru/48150bd8



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8

3aKOH AJIEKTPOMAarHUTHOU

bu6mmoreka [IOK

22 nHaykuu Papanes https://m.edsoo.ru/ab6dec188
23 Penrenue 3anau
Pemienne 3aga4 BHICOKOTO YPOBHSI
24 10 TeMe «DJIEKTPOMAarHUTHast
WUHIYKLIHS
75 BuxpeBoe anekTpudeckoe mosie. bubnuoreka [IOK
Toxkn @yko https://m.edsoo.ru/15abe140
26 OJ1C uHAYKIMYU B ABUKYIIUXCS bubnnoreka [JOK
MPOBOJTHUKAX https://m.edsoo.ru/0235¢c02
bubnnorexa [HOK
27 Pemterrie azat https://m.edsocI)_.Iru/4dfda618
bubnnoreka [JOK
28 lpasio Jlera https://m.edsogru/bb022726
29 «HccnenoBanue ﬂBVJIeHI/I;I
3JIEKTPOMArHUTHOW MHYKIIAW»
WNunyktuBHOCTh. KaTtymka
30 VHJIYKTUBHOCTH B LTI bubmmorera [IOK
HOCTOSHHOM ToKa https://m.edsoo.ru/621eae9d
31 SBnenne camonnaykimu. J/C bu6mmoreka [JOK
CAaMOWHIYKITNHA https://m.edsoo.ru/7ee60cal
1 «HccnenoBanue ABIEHUS
CaMOMHIYKIUN»
1 DHeprusi MarHUTHOTO TOJIS KaTYIIKH bubmuotexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOadl1
34 «CO6opka mozienun

3JIEKTPOMArHUTHOTO T€HEPATOPa



https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11

bubmuorexa [JOK

35 Pemenue 3amau
A https://m.edso0.ru/88{69d2b
O00011IeHNE U CUCTEMATHU3ALHS
. bubnmoreka [JOK
36 3HAHUH 10 TEME
https://m.edsoo.ru/76484025
«DIEKTPOAMHAMHUKA»

37 KonTtponpHas pabora o Teme bubnuoreka [IOK
«DNEKTPOAUHAMHUKA» https://m.edsoo.ru/8ae09b98
KoinebarensHas cucreMa. BuG OK

HOJIMoTEKA
38 CB00OOIHBIE KOJIEOAHUS. 1
https://m.edsoo.ru/7¢1db385
I"apMoHnueckue KoeOaHus
Kunematuueckoe U TUHAMUYECKOE
bu6mmorexa [IOK
39 omnyvcaHue KonedaTeabHbIX
. https://m.edsoo.ru/87¢e9498
IBIDKEHUN
DHepreTuveckoe onvucanue. BeiBos
JTUHAMHUYECKOT'O OIMCAHNS
40 rapMOHHUYECKUX KOJIeOaHUN U3 UxX bubmmorera [IOK
p https://m.edso00.ru/e3¢99692
SHEPreTHYECKOro 1
KHHEMATHYECKOT'O OIMUCAHUI
bu6mmoreka [IOK
41 Amiumryna v ¢asa KoineOaHui
ya b https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacToTa KoJIeOaHUH.
[Teproa Manbix cBOOOAHBIX
. bubmuorexa [JOK
42 KOJIeOaHUIl MAaTEMATUUECKOTO
https://m.edsoo.ru/e0399319
MasiTHUKA. [leproa cBOOOTHBIX
KoJie0aHu# MPY>KMHHOTO MasiTHUKA
43 Pemenne 3amau



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

3aryxaromue KoieOaHusl.

bu6mmoreka [IOK
44 BrinyxienHbie Konebanus.
https://m.edsoo0.ru/72¢93d09
Pe3onanc
N3yuenne rapMOHUYECKHUX
45 JIMHEWHBIX KOJIeOaHui
MaTeEMaTUYECKOr0 MasiTHUKA
H3ydeHne rapMOHHYECKUX
46 JIMHEWHBIX KOJIeOaHui
MaTEMaTUYECKOTrO MasITHUKA
bubanorexa [IOK
47 ABTOKOJIEOaHUSA 1
https://m.edsoo.ru/6add2644
Omnpenenenue yCKopeHus
48 CcBOOOIHOTO ITaeHUSI METOIOM
MaTEMaTUYECKOTO MAasITHUKA
bu6mmoreka [IOK
49 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
50 «3mepenne cBOOOTHBIX KOJIeOaHU
MPY>KUHHOTO MAasITHUKa»
51 «3mepenne cBOOOAHBIX KoJeOaHu
MPYKUHHOTO MasSTHUKa
52 Penrenue 3anau
Ypok-koHepeHus
P dep bubnmoreka [JOK
53 «MexaHnueckue Kojie0aHus B
https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTAX»
O000I11IeHNE U CUCTEMATHU3ALIHS
54 3HaHUH 110 TeMe «MexaHndyeckue

KOJIeOaHUS»



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be

O00011eHUE U CUCTEMATU3 AL

55 3HaHUM Mo Teme «MexaHnyeckue bubmmorexa [TOK
https://m.edsoo.ru/eb84182f
KOJICOAHU S
56 DIIeKTpOMarHUTHBIE KOJICOaHUsI. bubnnoreka [HOK
KonebarenpHbIi KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
57 aMIUIATY 1Bl 3apsiia KOHJAEHcaTopa ¢ bubnuorexa [JOK
aMIUTUTYI0M CUJIBbI TOKA B https://m.edsoo.ru/09319af1
KOJIe0aTEIbHOM KOHTYpE
53 3aKOH COXpaHEHUsl YHEPTUHU B bubnuotexa [JOK
u7eanbHOM KoJiebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarollue 3JIeKTPOMarHuTHbIE
Y P bubmuorexa [JOK
59 KosieOaHus. BeiHyX/1€eHHBIE
https://m.edso00.ru/5¢668619
AJIIEKTPOMArHUTHBIE KOJIeOaHUsI
IlepemenHsIit TOK. Pesucrop u
60 KOHJIEHCATOp B LIENU MIEPEMEHHOTO Buommorexa LHOK
p P https://m.edsoo.ru/84836152
TOKa
61 Karymka MHIyKTUBHOCTH B LIENTN bubnnorexka [JOK
MIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
2 3akon Oma AJis SJIEKTPUIECKOM bubmuorexa [JOK
LENU [IEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOIHOCTh MEPEMEHHOT0 TOKA.
63 AMIUITUTYTHOE U IEUCTBYIOIIIEEe buommorexa LIOK
A A Y https://m.edsoo.ru/lcac6ede
3HAYEHHE CUJTBI TOKA U HAIIPSIKEHUS
«/ccnenoBanue nepeMeHHOro TOKa
64 4yepe3 Mociae0BaTeIbHO

COEJIMHEHHBIE KOHEHCATOP,
KaTYIIKy U PE3UCTOP»



https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

bubmuorexa [JOK

65 Pe3onanc B ajek €CKOH IIe
HAHC B SJICKTpHICCRON teri htps://m.eds0o.ru/087506df
bubmuorexa [JOK
66 Pentenue
HICHHE 3aad https://m.edsoo.ru/al6836a4
WneanbHerif TpancdopmaTop.
67 [Ipou3BoaCTBO, Nepeava u bubnmoreka [JOK
oTpeOICHUE DIICKTPHUCSCKOH https://m.edsoo.ru/f97418ae
SHEpPruu
DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
68 Kp JBETYpa I/ICHOJ‘IB?»(;[EaHI/IHp bubmmorexa LHOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUHU B OBCETHEBHOM
JKA3HU
bu6mmorexa [IOK
6 P
? CHICHHE 3a1aq https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
70 P
CHICHHE 3a/1ad https://m.edsoo.ru/7cab5918
O000IIIeHNE U CUCTEMATHU3ALHS
71 3HaHI/II;II o TeMe ) bubmmorera [TOK
https://m.edsoo.ru/401024a9
«INEeKTPOMarHUTHBIE KOJIeOaHUsD»
Mexannyeckue BOIHEL
72 XapaKTePUCTUKU MEXAHNYECKUX bubmorexa LOK
p p https://m.edsoo.ru/a58e109f
BOJIH
73 CBoiicTBa MEXAaHNYECKUX BOJIH bubmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6 OK
74 3ByK. XapaKTEpUCTUKH 3BYyKa nomorexa 1

https://m.edsoo.ru/138b6£09



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
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“N3ydeHne napaMeTpoB 3ByKOBOM

75 »
BOJIHBI
Wndpas3Byk u yabTpa3ByK.
76 [IlymoBoe 3arpsisHeHHE bubmorexa HOK
Y vp https://m.edso0.ru/7380038f
OKPY’KaIOIIEeH Cpeibl
bu6mmoreka [IOK
77 Pemrenue 3anau
A https://m.edsoo.ru/cfd918bf
DJIEKTPOMAarHUTHbIE BOJIHBI.
78 N3znyyeHne 31eKTpOMarHuTHBIX bubmorexa HOK
Y P https://m.edsoo.ru/714e5dbl
BOJIH
79 DHeprus 3NeKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
80 [IpumMeHeHue 37EeKTPOMArHUTHBIX bubmmorera [TOK
p p https://m.edsoo.ru/49be119e
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIOCBA3U U
21 TeJeBUIeHNA. Pagnonokamusi. bu6mmoreka [JOK
DIIeKTPOMarHuTHOE 3arps3HEHNE https://m.edso0o.ru/9f96f1{8
OKPYXaIOIIEeH Cpeabl
2 KonTtponbHas pabora o Teme bubnuoreka [IOK
«Konebanust 1 BOJHBI» https://m.edsoo.ru/4f7985a0
3 CgerT. 3aKOH MPSIMOJIUHENHOTO bubnnorexa HOK
pacupoCTpaHEHUsI CBETA https://m.eds00.ru/f9566406
Pemenue 3amay Ha npuMEHEHHE
. bubnmoreka [JOK
84 3aKOHA MPSIMOJIMHENHOT O
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
25 «3mepenue nmokazaTesnst

MMPEIOMIICHUA CTCKIIa»



https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455

Otpaxenue csera. [lnockoe

bu6mmoreka [IOK

86
3epkaio. Cdepudeckoe 3epKao https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AOCOIIOTHBIN
Y OTHOCHUTEJIbHBIN MIOKA3aTelb
bu6mmoreka [IOK
87 npesiomienus. [lonHoe BHyTpeHHEE
. https://m.edsoo.ru/bc2e55¢cd
oTtpaxkeHue. [IpenenbHslil yromn
MOJIHOTO BHYTPEHHETO OTPaXKEHUS
Pewienue 3a1au Ha npuMeHEHUE
bubmuoreka [JOK
88 3aKOHOB OTPAYKEHUS U MPEIOMIICHUS
https://m.edsoo.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepeust
. bubnuorexa [JOK
89 cBera. CIIOKHBIN cOCTaB OEI0ro
https://m.edsoo.ru/d8elc3be
cBera. LlBet
90 JInn3bpl. DOKYCHOE PaCCTOSTHUE U bubnuoteka [JOK
OIITUYECKas CUJIA JINH3BI https://m.eds00.ru/60441359
91 [ToctpoeHune n3o0paxeHuii B TMH3aX bubnuoreka [IOK
1 UX CUCTeMax. Y BEJIWUYCHUE JINH3BI https://m.edsoo.ru/bb53b1d5
«[Tomyuyenue n3o0pakeHUs B
92 CUCTEME U3 IJIOCKOTO 3epKajia u
JIUH3BD»
Pemenue 3amad Ha mocTpoeHue
93 M300paXKeHU, MOIyIaeMbIX C bubmorexa HOK
p ’ y https://m.edsoo.ru/5a868f09
MOMOILIBIO JINH3
Pemenue 3agau Ha mocTpoeHne
94 M300paXKeHH, MOJTy4aeMbIX C

IIOMOIIBIO JIMH3



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
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«HccinenoBanue 3aBUCUMOCTH

95 (OKYCHOTO pacCTOSIHHSI OT BEIIIECTBA
(Ha mpuMepe KUJIKUX JIUH3)»
96 I'ma3 kak onTuyeckas cucreMa bubmnorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
97 o HMeHHMOIc[TI/I I‘e(I:Mf)T NUECKOU bubnmnorexa [IOK
p p https://m.edsoo.ru/cd174al0
OITUKHU
08 CKOpOCTb CBETA U METOBI €€ bubnnoreka [JOK
U3MEpPEHUSI https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
99
Jlucniepens ceera https://m.edsoo.ru/lel6cchbe
bu6mmoreka [JOK
100 "
HTepepen cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
101 HaOIIOeHUSI MAKCHUMYMOB U bubmmorexa LIOK
a y https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bu6mmoreka [JOK
102 P
CHICHHE 3a/1a https://m.edsoo.ru/3061de2b
103 Pemenue 3amau
bu6mmoreka [IOK
104 I1
PHMEHEHHE MHTCp(epeHIIn https://m.edsoo.ru/668edbc8
bu6mmorexa [IOK
105
Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
106 Judpakumonnas pemeérka. Y cioBue bubnnorexka [JOK

Ha6J'IIOIleHI/I$I TJIaBHBIX MAaKCUMYMOB

https://m.edsoo0.ru/f998d964



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
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«Habnronenne nudpaxnu,

bu6mmoreka [IOK

107 uHTEp(EPEHITNH U TTOJIIPU3AIUU https://m.edsoo.ru/d58c411a
CBETa»
108 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera
bu6mmoreka [IOK
109 Pemerre 3axa< https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
10 Pemerrie 3a1as https://m.edsoo.ru/c56¢8158
111 CBeToBbI€ BJICHUS B IPUPOJIE Bubmmorexa LHOK
https://m.edsoo.ru/0b36363d
112 O06o001IeHNe U CUCTEMaTH3alUs bubmuoreka [JOK
3HaHU# 10 TeMe «OnTHUKa https://m.edsoo.ru/8a14748b
13 KonrtponbHas padora no reme bubnnorexka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1el MpUMEHUMOCTH
114 KJIACCMYECKOW MEXaHUKH. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAUHAMUKA U IIPUHIIUII https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEIILHOCTH
115 ITocTynmatel cienuanibHOU TEOPUHU bubnnoreka [JOK
OTHOCHUTEITBHOCTH https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepsai. [IpeoOpazoBanus
116 Jlopenma. Y cinoBue NpHYMHHOCTH. bubnmoreka [JOK

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIIEHUE JITTHHBI

https://m.edsoo.ru/d83742bb
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https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
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OHeprus U UMIYJIbC

bu6mmoreka [IOK

117
PEIATUBUCTCKON YaCTULIBI https://m.edsoo.ru/853a64fc
«Onpenenenrue UMIyJbca U SHEPTUU
118 PEISTUBUCTCKUX YacTHIL (TI0
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTUI] B MArHUTHOM TIOJIC)»
CBs3b MacChl C SJHEPTUEH U
119 AMIYJIbCOM PENATUBUCTCKON bubnmnorexa LIOK
Y p https://m.edsoo.ru/b6258ffa
YaCTHUIIbl. DHEPIUsl MOKOSI
120 Pemenue 3agau
121 Pemenne 3amau
122 KoHTtposbHas pabota
bu6mmoreka [IOK
123 PaBHOBECHOE TEMIOBOE U3ITYyUYEHHE
https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
124 B
3akon cmemenus Brra https://m.edsoo.ru/1c5ff752
125 I'mnore3za M. IInanka o kBaHTax. bubnuorexa [JOK
doToHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
126 OHe ¢ (potoHa
HEPIHT M HMITYTEC (OTOH https://m.edsoo.ru/7fb307ec
127 ®oroaddext. OnbiTe A. T bubnuoreka [IOK
CroneroBa. 3akonbl (hoTodPdexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITeHA 17151
128 doroapdekra. "Kpacnas rpanuna” Bubmmorexa LOK
- o pari https://m.edsoo.ru/01ef4556
doTtorpdexra
129 Jasnenue ceera. OnwiTh I1. H. bubnuotexa [JOK

JleGenena

https://m.eds00.ru/64b4{966
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bubmuorexa [JOK

130 B i
O/THOBLIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
"N3mepenue noctosHHoM I lnanka Ha
131 OCHOBE HCCIICIOBAHUS
dbotorpdexra”
"UccnenoBanue cekTpa
132 Pa3pe’KEHHOTr0 aTOMapPHOTO
BOJIOPO/Ia U U3MEPEHUE MTOCTOSTHHOU
Pun6epra"
Bounas! ne bpoiins. JInnHa BoaHBI 1€
133 b 0171351;1[4 aI;Me Bl §6HaCTH " bubmorexa [OK
P P p . https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBIXKYIICHCS YaCTULIBI
134 KopnyckyasspHO-BOJTHOBOH Jyalnnu3M bubmorexa LIOK
PHyCKyIAp Y https://m.edsoo.ru/8ccab62a
135 Judpakius 37eKTpOHOB Ha bubnuoreka [IOK
KpHCTauiax https://m.edsoo.ru/30dbal8&c
Crnenmduka n3MepeHu B
136 MI/IKHOSI)I/I e COOTPHOIHeHH;I bubmorexa HOK
POMUP oL https://m.edsoo.ru/65783dec
HeomnpeaenéHHocrel [elizenOepra
bu6mmorexa [IOK
137 P
CIICHHE rpaduHecKux 37121 https://m.edsoo.ru/e70195bd
bu6mmoreka [IOK
138 P &
CHICHHE PACHCTHRIX 3a1at https://m.edsoo.ru/ee9b3182
KonTpomnpHas paboTta o Temam:
b K
139 "Ocnossl CTO", "KopmnyckyispHo- uonworexa LO

BOJIHOBOM Jtyanu3m"

https://m.edsoo.ru/c3de891a



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
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OmbITHI 110 HCCIICIOBAHUIO CTPOCHUA

bu6mmoreka [IOK

140 aroMma. [Imanerapnas Mmonens aroma hitps-//m.cdsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
14 Hocrynatet bopa https://m.edsoo.ru/404dfa9a
142 Buasi ciektpoB. CriekTp ypoBHEi bubnunorexka [HOK
SHEPTUM aToMa BOJIOPOAa https://m.edsoo.ru/cf74bl1a
143 CnoHTaHHOE U BBIHYKJIEHHOE bubnuoreka [IOK
W3JIyYEHHE CBETA https://m.edsoo.ru/f945d85¢
bu6mmoreka [IOK
144 Jlasep https://m.edsoo.ru/2288a0c4
145 O0600I11IeHNE U CUCTEMATU3AIUS
3HaHu# no teme "dPu3uka aroma"
Hyxiionnas mozens sipa
146 ['eiizenbepra-MBanenko. 3apsin u bubnnorexa [JOK
MacCOBO€ YHCIIO sipa. M30TomblI. https://m.edsoo.ru/34adasSde
PannoaktuBHOCTH
3aKOH paiM0aKTUBHOTO pacnaja.
147 CBOfIC”fB;I I/IOHI/I3I/Ipy10HI§FO " bubmmorexa [IOK
https://m.edsoo.ru/aab98bef
U3ITy4YCHHUS.
148 Bnusinue pannoakTMBHOCTH HA
JKUBBIE OpraHu3MBbl. Jlo3umeTpus
DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
149 Hz[ei))HLIe CUJIBL. Z}[/e(beKT MaCCBI: bubnmorexa LIOK
https://m.edsoo.ru/ff1758d0
anpa. SlnepHble peakuuu.
SAnepusie peakTopsl. [IpobriemMsr
150 YIIPaBIISIEMOTO TEPMOSIEPHOTO

CHHTC3a
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151

152

OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
AJIEPHOMN SHEPrEeTUKH

Metoael peructpauuu u
HCCIIEIOBAHMSI DJIEMEHTAPHBIX
yacTull. OyH/1aMEHTAJIbHbIE
B3auMOJEUCTBUA. baprnoHbl, ME30HBI
u nentoHsl. lIpencrasienue o
CranpaprtHoit moaenu. KBapk-
[JIFOOHHAsl MOJIENb aIPOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/l1ac08a5b

153

DyHIaMEeHTaIbHbIE
B3aUMOJICUCTBUS. baprnoHbl, ME30HBI
u nentoHsl. lIpencrasienue o
CranpaprtHoit moaenu. KBapk-
TJIFOOHHAs MOJIEIIb aJPOHOB

154

155

156

157

"UccnenoBanue paiiOakKTUBHOTO
¢ oHa C UCTIOIB30BAaHUEM
no3umerpa'

KonTponbHas pabota mo Teme
"®u3nKa aTOMHOTO SApa U
3JIEMEHTAPHBIX YaCTHUII"

®usnka 3a npeaenamu CtannapTHON
Mozenu. TémHas Martepus U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTHUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMUMU.
3HadeHUE ACTPOHOMUU

bubmuorexa [JOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

158

[IpuMeHUMOCTh 3aKOHOB (PU3UKH
JU1s1 OOBSICHEHUSI TIPUPOIBI

bubmuoreka [JOK
https://m.edsoo.ru/39¢44028



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

KOCMHYECKUX 00BEKTOB. MeTOIbI
aCTPOHOMUYECKUX UCCIENOBAHUI

COBpeMeHHBIG OIITUYECCKHUEC

bu6mmoreka [IOK

159 TEJIECKOIbI, paIuOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acCTpOHOMUS
Bun 38é3nnoro neda. Co3se3nus,
. bubnuorexa [JOK
160 SIpKUE 3BE3/1bI, IUTAHETHI, UX
https://m.edsoo.ru/aac588¢eb
BUIMMOE IBUKEHUE
Conneuynast cucrema. CoJHIie.
bu6mmorexa [IOK
161 CoJiHeYHast aKTUBHOCTD. M CTOUHHK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3/bI, X OCHOBHBIE

162 XapakTepucTHku. Jlnarpamma bubnnorexka [JOK
"creKTpalIbHbIN Ki1acc — https://m.edso0o.ru/42169944
CBETUMOCTB"

163 3Be3/bI TJIaBHOU bubmuoreka [JOK
MOCJIEIOBATEILHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE TPEICTABICHUS O
164 MIPOUCXOKICHUN U BOJIIOIUN bubmnorexa LIOK
p . https://m.edsoo.ru/d09da494
CouHIta ¥ 386311, DTanbl )KU3HA
3BE3]]
Mineunsii [IyTs — Hama
165 TI'amaktuka. Tunel ramaktuk. YépHeie bubmmorexa LIOK
' - ep https://m.edsoo.ru/7cd10a0a
JBIPBI B SIPaX TaJaKTUK
166 Bcenennas. Pacimpenue bubnnoreka [JOK

Bcenennoii. 3akon Xa66mna. Teopus

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/4877aa1e
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167

168

bonbmoro B3peiBa. Penukrosoe
U3IIy4eHUe

MacmrabHas CTpyKTypa
Bcenennoii. MerarajgakTuka
Hepeménnsie npodiaembl
aCTPOHOMHUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

bubmuoreka [JOK
https://m.edsoo.ru/d37d91ffe

169

170

171

KonTtponbsHas pabora o
aCTPOHOMUH

Ou3nyecKuil MPakTUKyM 0 TEME
"UccneqoBanue MAarHUTHOT'O IOJIA
MOCTOSSHHBIX MarHUTOB"
Ou3nyecKuil MPakTUKyM 0 TEME

"HccmeqoBaHue CBOUCTB
beppomarueTukon"

bubmuorexa [JOK
https://m.edsoo.ru/67361aef

172

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"OnpeneneHre MarHUTHON
WHAYKIIMHA Ha OCHOBE U3MEPEHHUS
cuibl Amnepa”

bu6mmorexa [IOK
https://m.edsoo.ru/fcae91e9

173

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne 3aBUCUMOCTH CHIIBI
Amriepa OT cuiibl ToKa"

174

Pu3NYEeCKU IPAKTUKYM I10 TEME
"UccnemoBaHue SIBIICHUS
3JIEKTPOMArHUTHON UHYKIINH"
"OnpeneneHne NHIYKIIMA
BUXPEBOTO MarHUTHOTO MoJs"

https://m.edsoo.ru/c36658da



https://m.edsoo.ru/ce234633
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Du3n4eCcKul IPAKTUKYM 110 TEME

175 "OnpeneneHre HHAYKIUU
BUXPEBOTO MarHUTHOTO MoJs"
DuU3nYECKU MPAKTUKYM 110 TEME
176 "COopka Mozaenu bubmmorexa LHOK
P " https://m.edso0o.ru/b8fb6391
AJIEKTPOMAarHUTHOTO reHepaTopa
®u3NUeCcKuil TPAKTUKYM I10 TEME
177 "N3mepenue mnepruoaa cBOOOIHBIX bubnmnorexa LIOK
P . P " https://m.edsoo.ru/5d159d35
KOJIe0aHU HUTSHOTO MasiTHUKOB
®u3NUeCcKuil TPAKTUKYM 110 TEME
178 "U3mepeHue neprojia CBOOOTHBIX
Kosie0aHui Npy>KMHHOTO
MasiTHUKOB"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
179 "IIpeobpa3oBaHue YHEPTUU B bubmmorexa [OK
p p 1:,)' https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasTHUKE
Pu3nYecKuil TPAKTUKYM 110 TEME
" bubnuorexa [LIOK
180 UccnenoBanue pabOThl HCTOYHUKOB
" https://m.edso00.ru/89dc2d90
CBETa B LIETIH [IEPEMEHHOT0 TOKa
Pu3NYEeCKU IPAKTUKYM 110 TEME
181 "N3yueHne nmapameTpoB 3BYKOBOU Buommorexa LHOK
Y " P P y https://m.edsoo.ru/b100661a
BOJTHBI
Pu3NYeCKU IPAKTUKYM 110 TEME
18 "TTomyuyenue n300pa>keHUs B bubnuoreka [IOK
CHUCTEME U3 IIJIOCKOTO 3epKajia u https://m.edsoo.ru/42569eal
JAH3BI"
183 Du3NYeCKu IPAKTUKYM 110 TEME bubnuoreka [IOK

"UccneqoBanue 3aBUCUMOCTH

https://m.edsoo.ru/b879{b3f
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184

185

186

187

(OKYCHOTO pacCTOSIHHSI OT BEIIIECTBA
(Ha mpuMepe KUJKHUX JIUH3)"

DuU3nYECKU MPAKTUKYM 110 TEME
"N3mepenune GOoKyCHOTO pacCTOSHUS
pacceuBaromUx JuH3"

DuU3nYeCKU MPAKTUKYM 110 TEME
"Habmonenne nudpakimm,
uHTepEPEHITNN U TOJIIpU3AIIT
cBera"

Ou3nyecKuil MPakTUKyM 0 TeMe
"OnpeneneHne UMIyJibca U SHEPTUU
PENATUBUCTCKHUX YacTHIL (110
dororpadusaM TPEKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM T10J1¢)"

Du3HYEeCKUN IPAKTUKYM I10 TEME
"N3mepenue nocrosHHoi 1lnanka Ha
OCHOBE UCCJIEJOBaHMS
doroappexra”

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢47

bu6mmoreka [IOK
https://m.edsoo.ru/eb916{82

188

189

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
pa3pexKEeHHOT0 aTOMApHOI0
BOJIOPO/Ia U U3MEPEHUE OCTOSTHHOM
Pun6epra"

Pu3NYeCKuil TPAKTUKYM I10 TEME
"UccnenoBanue paiio0akKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
no3umerpa'

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

190

Du3n4eCcKul IPAKTUKYM 110 TEME
"HN3yuenue noriomieHus oera-
YacTHUIl aTlOMUHUEM"

191

192

DuU3nYECKU MPAKTUKYM 110 TEME
"HaOmroaeHust 38€31H0r0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCIIO0JIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JIJIs1 ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX O0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro noxymapus u
SIpKUE 3BE31b1"

Pu3n4ecKuil NPAKTUKYM 110 TEME

"Habmtonenus B Teneckorn JIyHbI,

IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIIeHui"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

193

Ponb pusuku u actpoHomMuu B
SKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COLMAJIBHON U 3THYECKOil chepax
JIeATEIbHOCTH YEJI0OBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

194

Ponb u Mecto puszuku u
aCTPOHOMHUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢

195

Pounb dusnueckoit Teopun B
(bopMUpOBaHUHU MIPENICTABICHU O
(buznyecKoil KapTuHE MHpa, MECTO
(u3M4ecKoil KapTHUHBI MUpPA B
001IeM psiry COBPEMEHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

196

197

€CTECTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

O000111eHrE U CUCTEMATU3 AL
3HaHuM 1Mo teMe "Kunemaruka"
O0o0011IcHNE U CHCTEMATHU3AIINS
3HaHuM 1Mo reMe "Kunemaruka"

198

199

200

O00011IEHNE U CUCTEMATHU3AIUS
3ganni o reme "Kunemaruka"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui mo TeMe "uHamuka"
O06o001IeHe U CUCTEMaTH3alUs
3HaHui mo Teme "uHamuka"

201

202

203

204

O00011eHNEe U CUCTEMATU3 AL
3HaHu# 1o Teme "CraTtuka TBEpA0Tro
Tena"

O000IIIEHNE U CUCTEMATHU3ALHS
3HaHu# 1o Teme "CraTthka TBEpA0Tro
Temaa"

O000I1IIeHNE U CUCTEMATHU3ALUS
3HAHUHU 110 TeME "3aKOHBI
COXpaHEHHUs B MeXaHuke"

O00011eHNE U CUCTEMATU3ALIS

3HAHUU 110 TeME "3aKOHBI
COXpaHEHHUs B MeXaHuke"

205

O00011eHNEe U CUCTEMATU3ALIS
3HaHUHU 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/b032fc4b



https://m.edsoo.ru/b032fc4b

O00011IEHNE U CUCTEMATHU3ALHS
3gauui 110 TeMe "OCHOBEI

bubmuorexa [JOK

206
MOJIEKYJIAPHO-KHUHETUYECKON https://m.edsoo.ru/4e31b507
Teopun"
O0001IeHNE U CHCTEMATH3AIUS
207 3HaHui o Teme "OCHOBBI bubmuorexa [JOK
MOJIEKYJIAPHO-KNHETUYECKON https://m.edsoo.ru/2dfbafcs
Teopun"
O000I11IeHNE U CUCTEMATU3AIUS
. ; bubnnoreka [JOK
208 3HaHui no teme "TepMoanHaMuKa.
https://m.edsoo.ru/3cca482¢
TenoBbie MAIIMHEL
O000I11IeHNE U CUCTEMATU3AIUS
. " bubnnoreka [JOK
209 3HaHUU 1o TeMe "' TepMoaguHaAMUKA.
https://m.edsoo.ru/32a4d1a0
TermnoBsle MaITMHEL
O00011eHNE U CHCTEMATH3AIINS
. " bubnuoteka [JOK
210 3HaHui no teme "TepmoanHaMuKa.
" https://m.edsoo.ru/ed440ca8
TermnoBble MalTMHEL
O00011eHNEe U CUCTEMATU3ALIS
511 3HaHUH 10 TeMe "ArperaTHbie bubnuorexa [JOK
CcOCTOsSHUS BellecTBa. Pa3oBLBIe https://m.edsoo.ru/c63f7¢10
nepexosr"
O00011eHNEe U CUCTEMATU3ALIS
)12 3HaHWH Mo TeMe "ArperaTHbie bubmuorexa [JOK
cocTosgHus BenrecTa. Pa3oBbIe https://m.edsoo.ru/1d36b5bl
nepexosr"
O00011eHNEe U CUCTEMATU3ALIS
N " bubmuorexa [JOK
213 3HAHUU MO TeMe "DINEKTPUIEeCKOe

roxie"

https://m.edsoo.ru/3bf0def9



https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

214

O00011IEHNE U CUCTEMATHU3ALHS
3HaHUM N0 TeMe "DIEeKTpUYEcKoe
mose"

215

216

217

O000111eHrE U CUCTEMATU3 AL
3HaHui 110 Teme "I1oCTOsIHHBII
AIIEKTPUYECKUH TOK"

O000I11IeHNE U CUCTEMATU3ALUS
3HaHuH 110 Teme "I1oCcTOsTHHBII
SJIEKTPUYECKUM TOK"
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu# 110 Teme "I1oCTOsTHHBII
SJIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/71453ee6

218

O00011eHNEe U CUCTEMATU3ALIS
3HaHUM 110 TeMe "TOoKHU B pa3inUyuHBIX
cpenax"

bu6mmoreka [IOK
https://m.edsoo.ru/3d40077a

219

220

O00011eHNe U CUCTEMATU3ALIS
3HaHu# 110 Teme "MaraurtHoe moJe"

O000IIIeHNE U CUCTEMATHU3ALHS
3HaHui 1o TeMe "MarauTtHoe mose"

bu6mmoreka [JOK
https://m.edsoo.ru/3b4c06ae

221

O00011eHNEe U CUCTEMATU3ALIS
3HAHWUH 110 TEME
"JJeKTpOMarHuTHasE MHIYKUIus"

bu6mmorexa [IOK
https://m.eds00.ru/053e2248

222

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHU II0 TEME
"DnexkTpoMarHuTHas MHAyKIuA"

223

O000111eHHE U CUCTEMATU3 AL
3HaHui o TeMe "MexaHnyecKkue
KoJieOanus"

bubmuoreka [JOK
https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd

224

O00011IEHNE U CUCTEMATHU3ALHS
3HAHHUHU II0 TEME
"DNeKTpOMarHUTHBIE KOJIeOaHus "

bu6mmoreka [IOK
https://m.edsoo.ru/5e¢2bb83d

225

226

227

O000111eHrE U CUCTEMATU3 AL
3HaHUU 110 TeMe "MexaHudeckue u
AJIEKTPOMAarHUTHBIE BOJIHBI"

PesepBusiit ypok. O6o0mieHue u
cUCTEeMaTH3aIlHs 3HAHUH [0 TeME
"Onruka"

PesepBusiit ypok. O60011eHue u
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"Ocnobl CTO"

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bubmuoreka [JOK
https://m.edsoo.ru/52ad1603

228

Peseprubiil ypok. O60011eHUE U
CUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"KopnycKyisipHO-BOJIHOBON
Tyanusm"”

229

Peseprublit ypok. O60011eHNE U
cucremMaru3anus 3HAHUHU 110 TEME
"®uzuka aroma"

230

231

232

PesepBHsiit ypok. O0001IeHHE U
CHUCTEMaTH3aIus 3HAHUH 110 TeMe
"®du3nka aTOMHOTO Sapa U
3JIEMEHTaPHBIX YACTHIL"

PesepBHbIit ypok. Pemienue 3anau
BBICOKOI'O YPOBHS

PesepBHbIil ypok. Pemienne 3anau
BBICOKOT'O YPOBHS



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603

233 PesepBHbIil ypok. Pemenue 3amau 1 bubnuoreka [IOK
BBICOKOI'O YPOBHS https://m.edsoo.ru/5beclc65

234 Pe3epBHblii ypok. Pemienue 3agau 1 bubnnoreka [HOK
BBICOKOTO YPOBHSI https://m.edsoo.ru/f7¢59d38
PesepsHblii ypok. Pewienue 3amgau bubmmorexa [IOK

235 1
BBICOKOT'O YPOBHA https://m.edsoo.ru/1f511654

236 PesepsHblii ypok. Pemienue 3anau 1 bubnuoreka [IOK
BBICOKOI'O YPOBHS https://m.edsoo.1ru/905¢c5ce0
PeszepBHblil ypok. Pemenue 3anau bubnnoreka [JOK

237 1
BBICOKOI'O YPOBHS https://m.edsoo.ru/2bftb94c

538 PesepBHbIi ypok. Pemenue 3anau 1
BBICOKOI'O YPOBHS

BIIEE KOJIMYECTBO YACOB I10
OB Ol 238 19 16

[TPOT'PAMME



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBbHOU ITPOI'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOro
pe3yJbTarta

10.1

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeIbHON MPOrpPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (hOpMUPOBAHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOAECH

10.2

VY4uThIBaTh TI'paHUIBI NPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJENEH:
MaTepualibHas TOYKa, WHEpIMaNbHas CHCTEMa OTcuéra, aOCOIIOTHO
TBEPAOE TEJI0, UJICANbHBIN Ta3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TEJI, TOYEUHBIA DIIEKTPUYECKUN 3apsii — IPU PELICHUU
¢duznyecKux 3a1a4y

10.3

10.4

Pacrio3naBath ¢usndeckue sBICHUS (MPOIECCHI) U OOBSACHATh WX HaA
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYJISIPHO-KHHETHICCKOW TEOPHH
CTPOCHHUSI  BEIIECTBA W JJICKTPOJAMHAMUKH:  PAaBHOMEPHOE H
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJCHUE Tell,
JBIKCHHUE 10 OKPYXKHOCTH, MHEPIUS, B3aMMOJCHCTBHE Tel;, TU(y3us,
OpPOYHOBCKOE IBXKCHHE, CTPOCHUE KUIKOCTEH M TBEP/IBIX TEJI, U3BMCHCHHE
o0bEMa TeN TMpH HarpeBaHUM (OXJAKICHUHU), TEIUIOBOC PaBHOBECHE,
UCTIapCHHEe, KOHJCHCAIUs, IUIaBJICHUE, KPHUCTALUTU3aIMs, KHIICHHE,
BJIQKHOCTh BO3/1yXa, MOBBINICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUH B
3aKPBITOM COCYZE, CBS3b MEXKIy IlapamMeTpaMu COCTOSIHHMS Taza B
M30TIPOIIECCax; IEKTPU3AIUS TeJl, B3aUMOICHCTBHE 3apsi/IOB

OnuceiBaTh ~ MEXaHUWYECKOE  JIBUKEHUE, HCHOIb3ys  (usnueckue
BEIIMYUHBI: KOOPAMHATA, IyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHME,
Macca Tena, CHjla, UMITYJIbC Tella, KHHETUYECKas DHEPIUs, IOTEHLUAIbHAs
SHEprus, MexaHudeckas paboTa, MEXaHU4ECKasi MOIIHOCTb; IIPYU OMUCAHUH
MPaBWJIbHO TPAKTOBaTh (PU3MUECKHUI CMBICT MCIONb3YyEMbIX BEITUYHH, X
0003Ha4YeHHs] U €AUHMIIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GuU3HYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

10.5

OnuceiBaTh M3y4YECHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIEC SIBICHMUS,
UCIIONB3Ys (PU3NYECKHUE BETUYMHBIL: JaBJICHHUE ra3a, TeMIIepaTypa, CpeIHss
KHHETHUYECKass  DHEPrus  XaOTHYECKOTO  JIBIDKCHHS  MOJICKY,
CpPEMHEKBaJ[paTUYHAsI  CKOPOCTh  MOJEKYJ, KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSIS dHEprHsi, paboTa raza, K0O3(QQGUIMEHT MOJE3HOTO JEeHCTBHS
TEIJIOBOTO IBUTATETIS; IPH OMKUCAHUU MTPABUIIBHO TPAKTOBAThH (PU3UUECKHIA
CMBICTT MCTIOJIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €IUHUIIbI, HAXOAUTh
(dbopMyIIbI, CBA3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIUYUHY C JIPYTUMHU
BEITMYMHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE DJIEKTPUYECKHE CBOMCTBA BELIECTBA U
AIIEKTPUUYECKUE SIBICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3HUECKUe BETUUYMUHBI:
AIIEKTPUYECKUI 3apsf, DJIEKTPUYECKOE I10JIe, HANpsHKEHHOCTh I10JI,
MOTEHUMAN, PAa3HOCTh IOTEHUWAJIOB; TIpPU OMNHUCAHUHM IPaBUIIBHO
TpakToBaTh  (U3MYECKUH  CMBICI  HCIONb3YEMbIX  BEIMYUH, HUX
0003HaYeHHs ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(bU3HYECKYIO BEIMYUHY C IPYTUMU BEIMUYNHAMU

aHATM3UPOBATh  (PU3MYECKHE TPOIECCHl U SIBJICHUS, HCIONB3YS
¢dbu3nyecKkre 3aKOHbI U MPUHIUIIBL: 3aKOH BCeMUpPHOro Tsarotenus, [, Il u
III 3akonbl Hpl0TOHA, 3aKOH COXpAHEHHS MEXaHUYECKON IHEPIUH, 3aKOH
COXpPAaHEHUS HMILYJIbCa, MPHUHIMI CYNEPIO3ULUU CHJI, [PHUHIIMII
paBHOMpABUS  HMHEPUUAIBHBIX  CHUCTEM  OTCUY€Ta;  MOJEKYJSIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOCHHUSI BELIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b
CpeIHeM KHHETHYECKON SHEPruu TEIJIOBOTO JBM)XKCHHUS MOJIEKYT C
a0COJIIOTHOW TeMIepaTypod, MEpBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUS IIEKTPUIECKOTO 3apsiaa, 3akoH KysoHa; mpu 3TOM pa3andarhb
CJIOBECHYIO (DOPMYTMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE U
ycIlioBus (TpaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TPUHIMUIIBI JIEWCTBHUS MAIlMH, TPUOOPOB U
TEXHHYECKUX yCTPOWMCTB, pa3nyaTh YCIOBHS WX 0€301acHOrO
WCIIOJIb30BaHUS B IIOBCETHEBHOM JKU3HU

10.9

BBINONHATE 3KCIEPUMEHTBI 110 MCCIICIOBAHUI0 (U3NYCCKUX SIBIICHUH U
IIPOLIECCOB C MCIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX W3MEPECHMU; IIPU
3ToM (opMmynHpoBaTh mpobremy (3amady) W TUIOTE3Y Yy4eOHOro
HKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYAOBaHMS,
IIPOBOAMTD OMBIT U OPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

10.13

OcymiecTBIATh NpSMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEINYMH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMs U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUM; MpU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCUPOBAaTh pe3yNbTaThl MOMYyYEHHOM 3aBHCHUMOCTH
($U3UYECKUX BEIMYUH B BUE TAOMUIl U TpaduKOB, JAENaTh BBIBOJIKI 11O
pe3yJbTaTaM UCCIIEeI0BaHUS

Cobmoate paBuiia 6€30MacHOro TpyJa MPHU MPOBEACHUN UCCIICTOBAHUMA
B paMKaXx Y4eOHOTO OKCIEepUMEHTa, Yy4eOHO-HUCCIEeNOBATENbCKON W
MIPOEKTHOM JEATeTbHOCTH C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ala4Ml C SBHO 3aJaHHON (DU3MUECKON MOJETBIO,

HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IG 3aKOHBI U ITPUHIUIIBI; HAa OCHOBC aHaJin3a yCJIOBUA
3aJadyn BLI6I/IpaTB (I)I/I3I/I‘-ICCKYIO MOACIb, BBIACIATH (pI/I3I/ILIeCKI/Ie BCIIMYHHBI




10.14

10.15

10.16

u (GopMyJbl, HEOOXOIUMBIE i €€ pelIeHHs, MPOBOAUTH PACUETHI U
OLICHUBATh PEATbHOCTH MOJyYEHHOTO 3HAYEeHUS (PU3UUECKOM BETMUNHBI

Pematp KaueCTBEHHbIE 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IEMNOYKY PACCYXJCHUU C OMOpPOM Ha H3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECCKUE SBICHUS

Hcnonp3oBaTh MOpu  peHIeHMH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUM Il IIOUCKA, CTPYKTYpUPOBaHMS,
UHTEpPIPETAllMd U TPEJCTaBICHUs Y4eOHOM M Hay4HO-TOIMYJISPHOU
uH(pOpMallMK, TONYYEHHONH W3 pPa3IMYHBIX HMCTOYHUKOB;, KPUTHUYECKU
AHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIUIO

[IpuBoauTh, mHpUMEpHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS 0 (PU3UKE B TOBCEIHEBHOM KU3HU
U1 oOecrieueHHsl O€30MacHOCTH MpU OOpalleHHH C MpudopaMu |
TEXHUYECKUMHU YCTPOICTBAMH, JIJIsl COXPAHEHHUS 30POBbs M COOTIOACHUS
HOPM DKOJIOTUYECKOTO MOBECHHS B OKpY>Kalollei cpeze

10.18

11 KIIACC

Kon
NpoBepsieMOro
pe3yabTara

11.1

11.2

11.3

PaGoTtate B rpymnme ¢ BBINOTHEHHEM pPaA3IMYHBIX COIUAIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIMOHAIIEHO PACTIPENLISITh 00s3aHHOCTH
U IUIAHUPOBAThH JACSATENbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJI€KBAaTHO
OLICHMBATh BKJAJ KaXJIOr0 M3 YYACTHUKOB TPYIIbl B pPEIICHUE
paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 0o1iero oopa3oBanusi

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (PU3UKU B (POpMUPOBAHUH
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B MPAKTUYECKON NEATEIIBHOCTH JIIOAEH, LIEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

Y4UTHIBATh TPAHUIBI MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJIENeH:
TOYEYHBIN AJEKTPUYECKUN 3apsl, siAepHas MOJENb aTOMa, HYKJIOHHas
MOJI€JIb aTOMHOTO SIIpa MPU PEIICHUH (PU3HMUECKUX 3a/1a4

Pacnio3naBath Qu3uueckue siBIeHUs (MPOLECChl) U OOBSACHATH HUX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAHTOBOU (PU3UKH: dJEKTpUUECKas
MPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JEHCTBUA
TOKa, B3aUMOJICCTBHE MAarHUTOB, JJEKTPOMArHUTHAs  WHIYKIIHS,
JIEHCTBHE MAarHUTHOTO TTOJIsI HA TIPOBOIHUK C TOKOM U ABWXKYIIIANUCS 3aps/,
AJIEKTPOMArHUTHBIE KoJeOaHus u BOJIHBI, MPSIMOJIMHEITHOE




pacrpoCTpaHeHHE CBETa, OTPa)KCHUE, MpeoMIIeHue, HHTepdepeHus,
TUQpakus 1 NOISAPU3aIUs CBETa, AUCIIEPCUs CBETa, (POTOAIEKTPHUECKHIA
s ekt (poroaddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas U HCKYCCTBEHHas
PaarOaKTHBHOCTh

11.4

OnuceIBaTh U3YYCHHBIC CBOMCTBA BeleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJAMMOCTH PA3IUYHBIX Cpeln) U
AJICKTPOMATrHUTHBIC SBJICHHS (TIPOIECCHI), UCTONB3Ys (PHU3UUecKue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYCCKOE COMPOTUBIICHUE, PAa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIHUS MarHUTHOTO IOJs, cujia Ammepa, cuia
JlopeHila, WHIYKTUBHOCTh KaTYyIIKH, OHEPIHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpUoa M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHType, 3apsiii ¢ CHIa TOKa B TIPOLIECCE TapMOHHYECKUX
AJICKTPOMArHUTHBIX KoJeOaHWU, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI;, IPU ONKUCAHUHU TPABHILHO TPAKTOBATH (PH3UUECCKHUI CMBICIT
UCIIONIb3YEMBIX BENUYMH, MX OOO3HAUYCHUS M EJAWHMIIBI; YKa3bIBaTh
(dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEIMYUHY C APYTUMHU
BEIIMYMHAMU

11.5

11.6

OnuceiBaTh M3yYCHHBIC KBAHTOBBIC SBJICHHUS W IPOIECCHI, HCIIOIB3YS
(GU3HYECKUE BEIUYHHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OSHEPrUsl W MMIIYJbC (OTOHA, MEPHOJ
HoJIypactiajia, SHEPTUsl CBA3M aTOMHBIX S/IeP; MPH ONHCAHUU MPABUILHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYHH, HX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIIUE JAHHYIO
bu3NYeCKy0 BEIHUMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3UIECKON BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMma,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaUIEIbHOTO COEIUHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJIEKTPOMarHMTHOW MHAYKLUH, 3aKOH
IPSIMOJIMHEHHOTO pacHpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKEHMsI CBeETa,
3aKOHBI NPEJIOMJICHHSI CBETa, ypaBHEHHE DWHINTeHa 1yt poToaddexra,
3aKOH COXpAHEHHUS HHEpPrHM, 3aKOH COXPAHEHUS WMIIYJbCa, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsAa, 3aKOH COXPAHEHUS MacCOBOTO
qucia, NnocTynarsl bopa, 3aKoH paJnOakTUBHOIO pacnaja; MpU ITOM
pasnuyath CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHPCJIGHSITB HalpaBJICHUEC BCKTOpa HWHIAYKOWMH MArHuTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa H CUJIbI HopeHua

11.8

Ctpouth M OomMCHIBaTh U300pa’keHUE, CO3AaBaeMOE IJIOCKUM 3€pKajioM,
TOHKOW JIMH301




11.9

BrimmonaaTs SKCHICPUMCHTBI 1O HUCCIICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IIPSMBIX M KOCBEHHBIX MU3MEPECHMU; IIPU
3ToM (opmynHupoBaTh mpobremy (3amady) W TUIOTE3Y Yy4eOHOro
IKCIIEPUMEHTa, COOMpATh YCTAHOBKY U3 MPEUIOKESHHOTO 000pYI0BaHuUS,
POBOIUTH OTBIT U (POPMYTHPOBATH BHIBOJIBI

11.10

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEINYHH;
IPU 3TOM BBIOMpATh ONTHUMAJBHBINA CIOCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (DM3UYECKUX BEIMYUH C HCIIOJIb30BaHUEM
NPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBUCHMOCTH (PH3MYECKUX BEIMYMH B BHUJC
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

CoOmroaath npaBuiia 6€301MacHOTO TPYAa IPU MPOBEICHUH UCCIICAOBAHMIMA
B paMKax y4eOHOro OSKCIEPUMEHTa, Y4eOHO-HCCICIOBATEIBCKON U
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BAHUCM U3MCPUTCIIbHBIX YCTPOP’ICTB
1 JIa0OpaTOPHOTO 00OPYIOBAHHUS

Pemate pacuéTHble 3amauu C SBHO 3aJaHHON (PU3NYECKOW MOJIEIIBIO,
UCIONB3YS (PU3UUECKHE 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHANIN3a YCIOBUS
3aJja4uM BEIOUpaTh (PU3UYECKYIO MOJEIb, BELACTATH PU3NUECKIE BETHUNHBI
u (QopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH PaCUYETHl U
OIICHUBATH PEATLHOCTb IMOJIYYCHHOTO 3HAYCHHSI (PH3UICCKON BEITMUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JJOTN4YCCKHU
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paCC}’)K,Z[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~ICCKI/I€ SABJICHUA

Hcnonb3oBaTh  NpU  pelleHMH  Y4eOHBIX  3a7ay  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud M TpPeJICTaBleHUs] y4eOHOH M Hay4YHO-TOMYJSPHOM
uHpOpMaLlUY, MOJYYEHHOM M3 pa3lIU4yHbIX HCTOYHUKOB; KPHUTUYECKH
aHAJIM3UPOBATH MOJIYyYaeMyt0 HH(pOpMaIIIO

OOBSICHATh TNPUHLMIIBI JEHCTBHS MaIllMH, NPUOOPOB M TEXHUYECKUX

YCTPOMCTB; pa3inyaTh YCJIOBUS HX O€30MacHOr0 WCIHOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[IpuBoauTe THpHUMEpHl BKJIAaJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOILIErO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTUUECKHE 3HAHUS 1O (PU3HKE B MOBCEIHEBHOMN KU3HU
Juist o0ecrieyeHus: Oe30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, JJISI COXPAHEHHS 37I0POBBSI U COOITIOICHHS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKaoIel cpene

11.19

PaGoTtate B rpymme C BBIMOTHEHHUEM PaA3IMYHBIX COIUMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIHOHAIIBHO PACTIPENEISITh 00sI3aHHOCTH
Y TUJIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTyalUAX, aJ€KBaTHO




OLICHUBATL BKJIaZ KaXIOro H3 YYAaCTHHUKOB TPYHIIbI
paccMaTpuBaeMoid MPoOIeMbI

B pEIIECHHE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

pasaejaa 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupone. Haydnele meronsl
ITO3HAHMS OKPY’KaroILEero Mupa. Ponb
JKCIIEPUMEHTA U TEOPUU B IIPOLECCE IO3HAHUSA
IPUPOJIBI. DKCIIEPUMEHT B (PH3UKE

1.2

MonenupoBanue  (U3MUECKUX  SABJICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTU
¢u3nveckux 3aKOHOB. [IpUHIMII COOTBETCTBUSI.
Pore w w™ecro ¢usukun B GOpMHpPOBAHUHU
COBPEMEHHON HAay4YHOM KapTHUHBl MHpa, B
MIPAKTUYECKOU JeATEIbHOCTH JIFOIEH

MEXAHUKA
##HPari#KMHEMATHUKA

2.1.1

Mexanudeckoe nBmwkeHHE. OTHOCUTEIBHOCTD
MexaHudeckoro nBmwkenus. Cucrema orcuéra.
Tpaextopus

[lepemenienne, CcKOpocTh (CpeaHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepI/IaHBHOfI TOYKH, HX TMPOCKIHHU Ha OCH
cucteMbl koopauHat. ClokKeHHe MepeMenieHul u
CJI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH WM NEPEMEIICHUS MAaTepUAIbHON TOYKH OT
BpEMEHU

CBoOoaHoe magieHue. Y cKopeHue cBoOOOIHOTO
nagcHus

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUKEHUE MATEpPUAIIBHOW TOYKH IO OKPYKHOCTH.
YrioBas CKOPOCTb, TUHENHHAs CKOPOCTh. [lepuoa u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHUE

Texuuyeckue YCTpOﬁCTBaI CIIMAOMCETP, ABUKCHHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAYn




2.2

23

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLICHHS MEXKAY
Iy TSIMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEI0BATEbHBIEC PABHBIE IPOMEXYTKH BPEMEHHU
IIPY PABHOYCKOPEHHOM JBIJKEHHUU C HadalbHON
CKOPOCTBIO, paBHOH Hyo. M3ydeHne nBuxeHus
LIapUKa B BA3KOW JKUIKOCTH. M3yueHnue nBu>KeHUs
Tena, OpOIIEHHOTO TOPU30HTAIBLHO

#iHPari### IUHAMUKA

291 IIpunnun otHocutenbHOCTH ['anmunes. IlepBsiid
o 3akoH HproToHa. MHepiraisHble CHCTEMBI OTCUYETA

2.2.2 Macca tena. Cuna. [IpuHImMn cynepno3uiyuy cui

Bropoii 3akoH HeroToHa 1511 MarepuaibHOM TOYKH
223 B nHepuuanbHoil cucreme orcuéra (MCO). Tpernii
3akoH HploTOHa /U1 MaTepHaIbHBIX TOUYEK

oy 3aKkoH BCEeMHUpPHOTO TAroTeHHs. Cuia TSKECTH.
o ITepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenuss. Cyxoe Ttpenue. Cuna TpeHUS
296 CKOJIBXKCHUS U cuiia TpeHus 1mokost. Koapdumment

TPCHUA. Cuna COITPOTUBJICHUSA IPU ABUIKCHUU TECJIa
B X KHMJAKOCTH HJIM I'a3€

557 [TocTynmarenbHOoe W BpallaTeNbHOE  IBHXKEHHE
o abCOJIFOTHO TBEPJIOTO Tela

MoOMEHT cuabl OTHOCUTEIIBHO OCH BpAIICHMS.
2.2.8 IIne4o cuitbl. YcnoBus paBHOBECHs TBEPAOIO Teja
B UCO

229 Texuunyeckue YCTpOﬁCTBaI MHNOAIIHUITHUKH,
o ABUIKCHUC UCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue paboTel. M3yueHue BHKEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CHIT
2.2.10 YOPYTOCTH, BO3HHUKAIOMIMX B AeQOopMHUpPYEMOii
MPYXUHE U PE3UHOBOM 00pasIle, OT BETUYMHBI HX
nedopmaruu. MccnenoBanue ycioBuii paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

##PartH##3AKOHBI COXPAHEHU A B MEXAHUKE

NMnynec  MaTepuallbHOW  TOYKH,  CHUCTEMBI
2.3.1 MaTepUalbHBIX  TOYeK. MMIynasCc cuiasl W
MN3MEHEHHE UMITYJIbCa Tella




3akoH coxpaHeHus umnyibsca B ICO. PeaktuBHOE

2.3.2
JIBUKCHUE
233 Pabora cuibl
234 MouHoCTb CuIIbl
935 KuHeTnueckass HSHEPrusi MaTepHaNbHOW TOYKH.
o TeopemMao KMHETHUYECKON SHEPTUH
[MoteniuansHas sHeprus. [loTeHIMaTbHAS SHEPTUSI
936 yIpyro nebopMHPOBaHHON HPYKUHBIL.
o [MoTeHuuansHas SHEPruUsi Tena BOIHU3H
HOBEPXHOCTH 3eMITH
[ToTeHIMaIbHbIE U HEMOTEHIIHATbHbIE CHIbl. CBA3b
537 paboThl HEMOTEHIHUATIBbHBIX CHI C H3MEHEHHEM
o MEXAHHYECKOW OHEPrHHM CHCTEMbI Tel. 3aKoH
COXPaHEHHUS] MEXaHUIECKOM SHEPTHU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.0 TexHuveckue yCTPOWCTBA: JBHKCHHE PAaKeT,
o BOJIOMET, KOTIEP, MTPYKHHHBIH MHCTOJIET
[Ipaktuyeckue  paboTel.  M3ydyeHwe  CBA3M
5310 CKOpOCTEl  Tel  OpH  HEympyrom  yiape.

HccnenoBanue cBs3u pa6OTbI CHJIbI C UIBMCHCHUEM
MEXaHUYeCKOH OHCPI'vH TCJa

MOJIEKYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHbIE TIOJIOKECHHUS MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. BpoyHOBCKOe IBUKECHHE.
Huddysus. Xapakrtep JBUKEHUS u
B3aMMOJICHCTBHS YACTHI] BEIIECTBA

Mogenu cTpoeHus Ta3oB, KUJIKOCTEH U TBEPIBIX
Tell U1 OOBICHEHUE CBOWMCTB BEIIECTBA HAa OCHOBE
3TUX MOJIeJIEN

Macca  mounekyn.  KommuecTtBo — Bemiectna.
[TocrossuHas ABoraapo

TerutoBoe paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

Mopene uaeanbHOro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU HACAIBHOIO
rasa

AOcomroTHass TeMmriepaTypa Kak Mepa CpeaHei
KHUHETHYECKON OHCPIrur TCIJIOBOTO JBUWIKCHHA
yacTul raza. [lIkana temnepatyp KenbBuna




VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JanproHa

I"azoBbIe 3akoHbI. M30Mporieccsl B MACATBHOM rase
C IOCTOSIHHBIM KOJINYECTBOM BEILECTBA: U30TEPMA,
u30Xx0pa, n3odapa

TexHuyeckue ycTponucTBa: TepMOMETp, OapomeTp

3.1.10

IIpaktnueckue pabGoTsl. M3mepeHue  macchbl
BO3JyXa B KJacCHOW koMHare. MccnenoBanue
3aBUCUMOCTH MCKAY IapaMeTpaMu COCTOSAHUA
pa3pexEeHHOTro ra3a

3.2

33

3.2.1

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHamMmuyeckas cucTeMa. BuyTpennsis
SHEPTHSI TEPMOIMHAMHYECKOM CHCTEMBI U CIIOCOOBI
e€ u3MeHeHUs

322

KonuuectBo Temnorsl u pabora. BHyTpeHHss
SHEPIUs OJJHOATOMHOI'O UEaIbHOIO rasa

323

324

3.2.5

3.2.6

3.2.7

Buasl TeIJIONepeIaun: TETJIOMPOBOIHOCTbD,
KOHBEKLUS, u3iIydeHue. TermnoémMKkocTy Tena.
VYnaenpHast TEIIOEMKOCTL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

[lepBbIli 3akOH TepMOAWMHAMUKHU. [IpuMeHeHHe
IIEPBOT0 3aKOHA TEPMOJAUHAMUKH K U30IIPOLIECCAM.
I'padmyeckas mHTEpIIpEeTaIUs PAabOTHI Ta3a

TeruoBele  MammHbl.  [IpuHIUIBL  KEUCTBUSA
TerioBbIXx MarmuH. [IpeoOpa3oBaHusi SHEpruu B
TEIUIOBbIX MamuHax. KoadduiumeHtr mone3Horo
nevictBust (manee — KIIJ[) TermmoBoit MamiuHBI.
uxn Kapno u ero KIIJ]

Bropoit 3akoH TepmoauHamuku. HeobpaTumocTs
MpOLECCOB B Ipupone. TerioBble IBUTaTENH.
DKOJOTHYECKHE MPOOIEMBI TETNI0OIHEPTeTUKH

TexHuueckune YCTpOWCTBA: JBUTaTeJIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOJIUIIBHUK,
KOHIULIHOHED

3.2.8

[IpakTueckue paboTsl. M3mepeHue yaenbHON
TEIJIOEMKOCTH

#i#HPari## AT PETATHBIE COCTOSAHUA BEILIECBA. ®A30BbIE

3.3.1

INEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCaIHA. I/IcnapeHI/Ie )51
KUIeHue. YelabHas TeIIoTa napoo6pa3033HI/I;1.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT OJABJICHUA




33 AGCOMIOTHAsS M OTHOCUTENbHAs  BJIAKHOCTH
o BO3/yxa. HaceleHHbIii map

TBépnoe Tteno. Kpucraminueckue u amopgHbie
333 Tesla. AHU30TPONHUS CBOMCTB KPUCTAILIIOB. JKukue
Kkpuctauibl. COBpeMEHHbIE MaTepHAIIbI

[InaBnenue n KpuUucCTaJuiu3anus. YI[CJ'IBHaH TCIIJIOTA

334
miaBiaeHus. Cyomumanus

3.3.5 YpaBHeHUe TEIIOBOTO OanaHca

TexHuueckue  yCTpoiCTBa: TUTPOMETP u
136 TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH MOJTy4YECHUS

COBPCMCHHBIX MaTepuaioB, B TOM quCJIC
HaHOMAaTCPUAJIOB, © HAHOTCXHOJIOI'UHU

[TpakTueckue paboThl. M3mepeHue BIIaXKHOCTU
BO3/yXa

3.3.7

4.1

OJIEKTPOAMMHAMUKA
#i#HPari##OJIEKTPOCTATUKA

411 OnekTpu3anus Tel. DNeKTpuyYecKkuil 3apsan. JlBa
o BUJIA DIIEKTPUYECKUX 3aPSI0B

4.1.2 IIpoBOIHMKY, AUBIIEKTPUKH U MOJIYyIPOBOJHUKH

413 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

4.14 B3aumogeiictBue 3apsanoB. 3akon Kynona

DJIEKTPUYECKOE ToJie. Hanpsoxénnocthb
4.1.5 ANEKTPUYECKOro Mojd. IIpuHumMn cynepno3unuu.
JIuHny HanpsSKEHHOCTH SIEKTPUUYECKOTO OIS
Pa6ota CHII BJIEKTPOCTATHYECKOTO ITOJISL.
ITorenmnuan. Pa3zHoCTh MOTEHITUATIOB

HpOBOI{HI/IKI/I U  OU3JICKTPUKU B MOCTOAHHOM
4.1.7 ANEKTPUIECKOM noJie. JusnexTpudeckas
MIPOHUIIAEMOCTh

OnexkrpoéMkocTb. KonaeHcarop. DneKTpoéMKOCTh
4.1.8 IUIOCKOTO KOHJEHCAaTopa. DHEprusi 3apsyKeHHOIro
KOHJIeHCATopa

Texnuyeckue YCTpOMCTBA: 3JIEKTPOCKOII,
JJIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYWHBIN TPUHTED

IIpakTrueckue paboTHI. H3mepenue

4.1.10 N
ANEKTPOEMKOCTH KOHJEHCATOpa

4.2

HHHPar##H#TIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJTAX




4.2.1

YCHOBI/IH CYH_[CCTBOBaHI/DI IIOCTOSHHOI'O
anekTpuueckoro Toka. Wcrounwku Ttoka. Cuna
TOKa. [IOCTOIHHBIN TOK

422

423

Hanpspokenue. 3akon Oma 15 ydacTka nenu

DJNEeKTpUYECKOe  CONPOTHUBIICHHE. Y IEIbHOE
COIIPOTHUBJICHUE BEIIECTBA

424

4.2.5

4.2.6

HOCJICIIOB&TCJIBHOQ, napauiiejibHOC, CMCIIAaHHOC
COCAMHCHUC ITPOBOAHUKOB

PaboTa snmektpuueckoro Toka. 3akoH JDKOyis —
Jlenna

MOIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

429

anekTponBwkymas cuna (mamee — OJC) wu
BHYTPCHHEE COINPOTHBIIEHUE WMCTOYHUKA TOKA.
3akoH Oma  jand  1onHOM  (3aMKHYTOM)
anekTprueckoit nenu. Kopotkoe 3amMpIkaHue

DJeKTpOHHAs MPOBOAUMOCTh TBEPIBIX METAJUIOB.

3aBUCHMOCTh  COMPOTHUBJIICHUS  METAUIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

Onexrpuueckuidi TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonympoBonuuku. CoOCTBEHHass W TNPUMECHas
IIPOBOAMMOCTh IOJIyIPOBOJHUKOB. CBoMcTBa p-n
nepexona. [loxynpoBogHIKOBBIE TPHOOPEI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKHUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS] JUCCOLMALIUSA. DIEKTPOIIN3

BJICKTpI/I‘{eCKI/Iﬁ TOK B ra3zax. CaMOCTOSTEIbHBIN U
HECaMOCTOSTEIbHBIN paspsana. PaznuyHble THUIIBI
CaAMOCTOATCIIBHOT'O pa3psaa. Moanus. I1na3zma

TexHu4eckue ycTpoucTBa: aMIepMeTp, BOIbTMETD,
peocrar, HUCTOYHUKHU TOKA,
JJIEKTPOHArPEBATENbHBIE npudopHl,
AJIEKTPOOCBETUTENbHBIE  TPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(GOTOpE3UCTOPBl,  MOJYNPOBOJHUKOBBIM MO,
rajibBaHHKa

[TpakTuyeckue paboThl. M3ydeHHe cMelmaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa W €ro
BHYTpeHHero  compotuBieHus.  HaOmronenue
AIIEKTPOIN3A




11 KIIACC

Kon
pa3naeia

4

4.3

Koanposepsiemoro
IIpoBepsiemble 3J1eMEHTHI CO/IEPKAHUS
3JIEMEHTA
OJIEKTPOIMHAMUKA
#H##PartHHH#MAT HUTHOE T10JIE. DJIEKTPOMATHUTHASA MHIAYKIA
431 IlocTossHabBIE MAarHUTBHI. B3anmonelictBue
e MOCTOSIHHBIX MarHUTOB
MarnauTHoe nojie. BeKTop MarHuTHOM MHAYKIWH.
437 [Ipunmun cynepno3unuu. JIuHUM MarHUTHOM
o UHIYKIWH. Kaptuna  nuHMii ~ MarHuTHOM
WHJTyKIIUU TIO0JIS] TOCTOSIHHBIX MarHUTOB
MarnuTHoOe 10JIe MPOBOIHUKA ¢ TOKOM. KapTuHa
JUHUN TIOJIA JUTMHHOTO TMPSMOTO MPOBOJHHMKA U
433 3aMKHYTOT'O KOJILIIEBOTO IPOBOIHUKA, KATYIIIKHU C
TokoM. OmnbiT Opcrena. BzaumopelictBue
MMPOBOTHUKOB C TOKOM
434 Cunia Amniepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenma, e€ MOAylb W HaIpaBJICHHE.
4.3.5 JIBukeHME 3apsKEHHOM 4acTUIbl B OHOPOHOM
MarHuTHoM noiie. Padota cuiiel Jlopenia
436 SIBneHue ANeKTPOMArHUTHON MHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHAYKIMH
433 OJC wuHaykuuu. 3aKOH 3JIEKTPOMAarHUTHOU
o unaykiun Papazes
Buxpesoe snekrpuueckoe nose. C nHAyKINN
439 B IIPOBOJHUKE, IBHXKYILIEMCS IMOCTYIIATENBHO B
OJIHOPOJIHOM MarHUTHOM I10J1€
4.3.10 [IpaBuso Jlenia
4311 WNunyktuBHOCTh. SIBnenue camounaykuuu. IJC
e CaMOUHIYKIHH
4.3.12 DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C TOKOM
4.3.13 DIJIEKTPOMArHuTHOE TOJIe
TexHuueckue YCTpOMCTBA: IMOCTOSTHHBIC
4314 MAarHuThl, 3JEKTPOMATrHUTHI, 3JEKTPOJIBUTATENb,
o YCKOPHUTENH 3J€MEHTaPHBIX YacTHII,
WHIyKIIMOHHAS T1€Yb
[Ipaktuueckue paboThl. M3ydeHne MarHUTHOTO
4.3.15 T10JIs1 KaTyLIKKU ¢ TOKOM. McciienoBanue AeicTBUs

MNOCTOAHHOI'O MArHuTa Ha paMKy C TOKOM.




HccnenoBanue  sABIEHUS  DIIEKTPOMArHUTHOMN
HMHyKLIAH

KOJIEBAHM: 1 BOJIHBI

5.1

#i#HPartit#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneodarensnas cUcTEMA. CBo0OogHbIE
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amruTyaa U Gaza KoJIieOaHmid
[Ipy»xuHHBII MasITHUK. MaremaTruueckuit
MAasiTHHK

5.13

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoen AMHAMHYECKOE OIKUCAHUE
K0J1e0aTeIbHOTrO JBUKCHUS

5.14

[IpeBpamienue H3HEpruM IpU TAPMOHUYECKUX
kojeOaHusax. CBA3b AaMIUIUTYAbl KoOJIeOaHM
HCXOJHOW BEIMYMHBI C aMIUIUTY1aMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbublit KOHTYP. CBobOoHBIE
9JIEKTPOMArHUTHBIE KOJEOaHUS B HICATHHOM
KOoe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEeXIy
MEXaHUYEeCKUMHU " AJIEKTPOMArHUTHBIMH
konebanusimu. @opmyina Tomcona

5.1.6

3akoH COXpPAaHCHUSA OHCPIruMd B HUACAIBHOM
KoJIeOaTeIbHOM KOHTYPE

BBIHY)KI[eHHLIe MCXaHHUYCCKHUC KoJIeOaHMUSI.
Pe3onanc. Pe3onancHas KpuBas. BBIHY)I(HCHHLIC
QJICKTPOMArHUTHBIC KoJIeOaHHS.

[IepemenHsbI TOK. CuHycouanbHbIN
IIEPEMEHHBIN TOK.

5.19

5.1.10

MOHIHOCTI) MNEPEMCHHOTO TOKaA. AMHJ’II/ITyI[HOC n
JNCWCTBYIOIIEE  3HAYEHWE CWJIbI TOKAa U
HaIps>KCHUA

Tpancdopmarop. IlpousBoncTBo, mnepenada u
norpebyieHue IIEKTPUIECKOMN SHEPTHH.
DKOJIOTUYECKHE PHUCKM TpU  MPOU3BOJACTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPT U B
MOBCETHEBHOMN KU3HU

5.1.11

5.1.12

Texunueckue yCTpoOiicTBa: ceifcmorpad,
3JEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepead

[IpaxkTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH TIepuoJia MaJlbIX KoJieOaHui rpysa




Ha HUTA OT JUIMHBI HUTHU W MAacChl TIpys3a.
HccnenoBanne nepeMEHHOro0 TOKa B LENM U3
IIOCJIEZIOBATEIbHO COEAMHEHHBIX KOHJAEHCATOPA,
KaTyIIKU U PE3UCTopa

52

##HParMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoCcTpaHeHHUSI. ITepuon. CxkopocTthb
pacnpocTpaHeHust ¥ JyinHa BosiHbl. [lonepeunsbie
Y IPOOJIbHBIE BOJIHBI

###Par###  Uurtepbepenius u  audpakius
MEXaHUYECKUX BOJIH

523

524

5.25

5.2.6

3Byk. CkopocTe 3Byka. ['pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka

ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIy4CHHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B wm v B
3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE,
mpenoMIIeHHue,  moyspu3auus,  audpaxius,
untepdepeniusi. CKOPOCTh 3IEKTPOMATHUTHBIX
BOJIH

[[lkana »MeKTpOMAarHUTHBIX BOJH. lIpumeHeHue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUOMNBI ~ paguOCBA3M U TEJICBUICHUS.
Paguonoxanus. DneKTpoMarHuTHOE 3arpsi3HEHUE
OKpY’Karolllen cpebl

528

Texauueckue YCTpOWCTBA: MY3BbIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPA3BYKOBas JHATHOCTHUKA B
TEXHUKE W MEIHLMHE, pajxap, paaruoNpUEMHUK,
TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neup

53

5.3.1

##HParf##OII TUKA

[IpssMonuHENHOE pacnpoCTpaHEHUE CBETa B
oxHoOpoaHoM cpene. JIyu csera

532

533

534

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenue n300paxeHH B MIIOCKOM 3epKajie

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIECHUS
cBeTa. AOCOIOTHBIN MOKa3aTenb MPeIOMICHUS
[Tonmnoe BHyTpeHHee oTpaxkenue. lIpenenbHbIN
YIOJI IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

535

Hucnepcusi cera. ClOXHBIM cocTaB 0enoro
ceera. [IBer




53.6

Cobwuparomue U paccenBaromue TUH3BI. ToHKas
nuH3a. POKYCHOE pacCTOSIHUE M ONITUYECKAs cuila
TOHKOH JnuH3bL. [locTpoenue wu300pakeHuil B
coOMpalIIUX W  PacCeUBAIOIIUX  JIMH3aX.
®opmyJia TOHKOM JTUH3BL. Y BEJIMUCHHE, TAaBAEMOE
JIMH301

5.3.7

IIpenensl  DPUMEHUMOCTH  T€OMETPUYECKOMN
ONTUKH

53.8

539

5.3.10

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBHS HAOIIOJACHUS MAaKCHUMYyMOB
U MUHUMYMOB B MHTEPPEPCHIIMOHHOW KapTHHE
OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpaknus cBera. JudpakmuonHas pemérka.
VYcnoBue HaOMIOACHUSA TJIaBHBIX MaKCHMYyMOB
IIpYU MAJEHUM MOHOXPOMAaTHUYECKOIO CBETa Ha
TUGPAKIUOHHYIO PEIIETKY

Honﬂpnsaum{ CBCTa

5.3.11

TexHuueckue  ycTpoWcTBa:  OYKH,  JIyIa,
¢oroanmapar, MIPOECKIIMOHHBIN amnmapar,
MHUKDPOCKOII, TEJIECKOI, BOJIOKOHHAsl ONTHKA,
TU(ppaKkLuOHHAsS pelIETKa, MOJIIPOUL

53.12

[IpakTuueckue paboTel. VM3MepeHne moka3aTels
MIPEIOMJICHUSI. Uccnenosanue CBOICTB
n300pakeHu i B JINH3aX. Hab6monenue
JUCIIEPCUU CBETA

BJIEMEHTAI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['panuisl MIPUMEHUMOCTH KJIacCUYecKoi
MEXaHUKH. [TocTynatet TEOpPUHU
OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTb  MOJYJIS
CKOpOCTM  CBe€Ta B  BakyyMe, [pPUHIIHII
OTHOCHUTEIBLHOCTH DHHIITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBI

6.3

6.4

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  Macchl € DJHEpPrued U HUMIIYJIbCOM
CBOOOHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTUIBI

KBAHTOBA ®U3UKA

7.1

#H#Par###JIEMEHTBI KBAHTOBOM OIITUKU




7.1.1

®ortonbl. Dopmyna Ilnanka cBsS3M dHEpPruu
(¢oTOHA € €ro 4YacTOTOW. DHEPrusi U HMITYJIbC
¢dboToHa

7.1.2

7.1.3

OtkpeiTHe ©  wuccienoBanue  (oroaddekra.
Omneitel A.I'. CroneroBa. 3akoHbl GpoTodddexra

VYpaBHenne OiHmTeliHa 181 Gororddexra.
«Kpacnas rpanuma» ¢portoaddexra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. Jlebenena

XUMHYECKOE IEHCTBUE CBETA

7.1.6

Texunueckue YCTpOMCTBA: dboTodIIeMEHT,
(doTonaTunk, corHeYHAas OaTapesi, CBETOIUO,T

7.2

7.2.1

CTPOEHUME ATOMA

Mopnens atoma Tomcona. OnwiTel Pezepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[InanerapHas monens aToma

7.2.2

[Toctynarer bopa. M3nydeHune u mnoryionieHue
(OTOHOB IIpH IEpexoJie aToMa C OJHOTO YPOBHSA
9HEpruu Ha Apyroil. Buasl cnexktpoB. Cnekrp
YPOBHEH 3HEPTrUu aToMa BOJI0poJia

7.2.3

BousiHoBBIE cBOMicTBa yacTull. BosHbl e bporns.
KopnyckynspHo-BOIHOBOM Ty aJI3M.
Judpakius 3JeKTPOHOB Ha KPHUCTAIIAX

7.2.4

7.2.5

CHoHTaHHOE W  BBIHYXXJIEHHOE  HW3JIyYEHHE.
YcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa
Texunueckue YCTPOUCTBA: CIIEKTPaJIbHBIN

aHamu3  (CHEKTPOCKOIl), Jia3ep, KBAaHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JMHENHYaToro CHeKTpa

7.3

7.3.1

ATOMHOE A1PO

MeTtoasl Ha6J'IIOI[eHI/I$I n perucTpanuu
QJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkphITHE PaIrOaKTUBHOCTH. OnbITHI
Pesepdbopna mo  ompeneneHuio  cocTaBa
paanoakTUBHOrO m3nydeHus. CBoiicTBa anbga-,
oera-, ramma-Hu3J1y4eHHUs. Bnuszune
PaAMOaKTUBHOCTH HA KUBBIE OPraHU3MBI

7.3.3

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykioHHas
Mozenb sigpa [eizenOepra — MBaneHnko. 3apsn
saapa. MaccoBoe uucio saapa. M3oromnsl




7.3.4

Anbda-pacnan. DNEKTPOHHBIA U TO3UTPOHHBIH
Oera-pacna. I'amma-u3irydenue. 3aKoH
pagroOaKTUBHOIO pacnana

7.3.5

7.3.6

DHeprus CBsI3U HYKJIOHOB B siipe. S epHble CHIIbI.
JedexT maccol sapa

Snepubie peakuuu. JleneHue u CUHTES A1€p

7.3.7

Snepusiit  peaktop. TepmosiaepHBI  CHHTES.
[Tpo6nembl U TepCTIeKTUBEI SAEPHON YHEPTETUKH.
DKOJIOTUYECKUE aCIEKTHI sIIEPHON IHEPTETUKU

7.3.8

7.3.9

DneMeHTapHble YacTUIbl. OTKPBITUE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA

TexHuyeckue ycTpoiicTBa: I03UMETpP, Kamepa
Bunbcona, sinepHbIil peakTop, aToMHas 6oM0Oa

7.3.10

8.1

[Ipaktuyeckue paboTsl. MccnemoBanue TpeKoB
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé31HO0TO HebOa. Co3Be3nus, sipKue 3BE3IbI,
IUTAHETHI, UX BUANMOE IBHKEHHE

8.2

8.3

8.4

Conneynas cucrema. [lnaHeTsl 3eMHOM TpyIIIbL.
[TnaHeTHI-TUTaHTHl U X CITyTHHUKH, KapJIUKOBBIC
maHeTsl. Manbie Tena CoTHEYHOM CUCTEMBI
Connue, ¢dorocdhepa u armochepa. ComHeuHas
aKTUBHOCTD

Ncrounuk sneprun CosHLa U 3BE3]1

8.5

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHUKH: Macca,
CBETHMOCTD, paauyc, TeMmneparypa, nx
B3aUMOCBs3b. J{MarpaMma «CreKTpaabHbIN KIacc
- CBETHUMOCTDY. 3BE3 b1 TJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTD» ans 3BE3]1 rJIaBHOM
MOCJIEIOBATEIILHOCTH

8.6

H###Par###BuyTpennee CTpPOCHHUE 3BE3I.
COBpeMeHHBIe MMpEaACTaBICHUA 0
MPOUCXOXKACHUHU U 3Bojtoimu ConHIa u 3BE3.
DTanbl KU3HU 3BE3]T

8.7

Mnuneunsiii [IyTe — Hama ['anaktuka. CrinpanbHas
cTpykrypa [amakTuku, pacrpezneineHue 3BE3[,
raza u nbuid. [lonoxxenue n nuxenne CoiHIa B
lanaktuke. [Lnockas 51 chepuueckas
MOJCUCTEMBI ['amakTuku




8.8

8.9

8.10

Tumnsl ranakTuk. PaguorasiakTuku M KBa3aphbl.
UYEpHble ABIPEI B sIpax rajJakTHK

Bcenennas. Pacmiupenne BcenenHoil. 3akoH
Xa006ma. PazOeranme ramaktuk. Bospact u
panuyc Bceenennoii, teopuss boapmoro B3pbiBa.
Mogens «ropsiueri Bcenennoit». PenukroBoe

U3Jly4eHue
MacmrabHas CTPYKTypa Bcenennoii.
Meraranaktuka.  Hepeménnsle  mpoOiieMsl

aCTPOHOMHH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeGOBaHUS K IPeIMETHBIM pe3yJibTaTaM
NPOBEPAEMOro OCBOCHHS OCHOBHOM 00pa30oBaTe/IbHOM NMPOIrPaMMBbI CpeHero
TpeOoBaHus o0mero odpasoBanus

CdopMupoBaHHOCTh YMEHMI pacro3HaBaTh (U3HUECKUE SIBICHUS

(npoueccm) 1 0OBICHITH UX HAa OCHOBE HN3Y4YCHHBIX 3dKOHOB

Bnagenue ocHOBoOMoOJIararomuMu (1)I/ISI/I‘ICCKI/IMI/I INOHATHUAMHU H

BCJIIMYMHAMHU, XAPAKTCPU3YOIINMHA (I)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMUpoBaHHOCTh YMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXAaHHWKH,  MOJICKYJSIpHOH  (U3MKKM W TEPMOIMHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJI aHAU3a W OOBSICHEHUS
SIBJICHUI MUKPOMHPA, MAaKPOMHpa U MEraMupa, pa3iinyaTh yCJIOBHUs
3 (rpaHu1Ibl, 00JaCTH) TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOmmii xapakrep GyHIaMEHTaIbHBIX 3aKOHOB U OTPaHUICHHOCTh
UCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
NPOIECChl,  HCIOJB3YySl OCHOBHBIC  IIOJIOKEHHS, 3aKOHBl U

3aKOHOMEPHOCTHU

C(bOpMI/IpOBaHHOCTB YMCHUA pasindyaTb YCIOBUSA MNPUMCHUMOCTU

Mojieniel PU3NYeCcKUX TN U MPOIECCOB (SBICHHI)

CdopmMupoBaHHOCTh YMEHHS pelIaTh pacyE€THBIE 3a7aud C SBHO
3aJIaHHOW W HESBHO 3aJaHHOM (hM3MYECKON MOJEINIbIO: HA OCHOBAHHH
aHaJgM3a yYCJIOBHS BBIOMpATh (PU3WYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUSIM 3aJa4H, MIPUMEHSATH bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH M  TOCTyJNaThl  (U3MYECKUX TEOpUd  MpHU
WCIIOJIb30BAaHUM ~ MaTeMaTUYeCKHMX METOJOB  pelIeHus  3ajad,
MPOBOJUTH  pacu€Tbl HAa OCHOBAaHWM HUMEIONIUXCS  JIAHHBIX,
aHAJIM3UPOBATh PE3YyJIbTAThl U KOPPEKTUPOBATH METOJbl PEUICHUS C

Y4ETOM IMOITYUYEHHBIX PE3YJIBTATOB

Pemiate kauecTBeHHBIE 3a/1a4M, TpeOyroIue MPUMEHEHHs 3HAaHUH U3
pasHBIX Pa3JIeNIOB LIKOJIBHOTO Kypca (DM3MKH, a TaKXe HHTerpaiuu
6 3HaHUW W3 JpYrUX TMpPEAMETOB €CTECTBEHHOHAYYHOTO IMKJA:

BBICTpAWBaTh JIOTUYECKYIO ILEMOYKY PACCYKICHUM C OMOpoll Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/IHCCKI/IC SABJICHUA




Brnanenue ~ OCHOBHBIMHM ~ METOJAMHM  HAY4YHOrO  IO3HAHMUS,
UCIONIb3YEMBIMU B (HU3UKE: NPOBOAUTH TMPSMbIE U KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBIA CIOCOO
U3MEPEHUS U UCHOJb3Ys U3BECTHBIE METO/IbI OLICHKU MOIPELIHOCTEN
U3MEPEHUH, MPOBOJUTH HCCIECIOBAHNE 3aBHCUMOCTEH (pru3mueckux
BEJIMYMH C HCIOJIb30BAHUEM TMPSMBIX HW3MEpPEHUll, OOBICHSITH
MOJTy4YEHHBIE PE3yNbTaThl, UCIIONb3Ys (PU3NUECKIE TEOPUU, 3aKOHBI 1
MIOHATHS, U JIENaTh BBIBOJIBI; COONIONATH MpaBmiia 0€30MacHOro Tpyaa
IIPY [IPOBEICHUH UCCIIEI0BAaHUI B paMKax yueOHOTo SKCIIEPUMEHTA U
y4e0HO-UCCIIEeIOBATENIbCKON  JIEATEIbHOCTH C  HCIOJIb30BaHUEM
UU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1abOpaTOpHOTO

000pyI0BaHuA

CpopMupoBaHHOCTb yMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJENCTBUSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JESATEIHHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIEeCcCaMHu, C TO3UIHM
9KOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O palioOHAIbHOM
NPUPOAOINOIB30BAHUHM, A TAKXKE Pa3yMHOM  HCIOJb30BAHUU
JOCTMKCHUN HAyKd W TEXHOJIOTMHA JUIS JAJIbHEHIIEro pa3BUTHS

YCIIOBCUCCKOI'O O6H.I€CTBa

10

OmnageHne pa3IuYHBIME Ccriocodamu  paboTbl ¢ uH(popMarmen
(Gu3MUeCKOro coAepKaHUS C  HCIOJb30BAaHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPUTUYECKOTO

aHaJIM3a U OLICHKH JI0CTOBEPHOCTHU MOJTydyaeMoi HH(popMauu

CdopMupoBaHHOCTH YMEHUH TMPUMEHSITh OCHOBOIOJArarolue
aCTPOHOMHUYECKUE TOHATUSA, TEOPUM M 3aKOHBI Ui aHAIW3a |
00BsSICHEHUST (PU3UYECKUX MPOLIECCOB, MPOUCXOIAIINX HA 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKOM Cpene; JBUKEHUS

HeOECHBIX TeJI, DBOJIIOLINH 3BE311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D

11O ®U3UKE
Kon Kox
pasnesa/Tem 3JIEMEHT IIpoBepsieMblii 3JIEMEHT COEPKAHUS
bl a
1 MEXAHHKA
1.1 KNMHEMATHUKA
11 Mexanuyeckoe JBUKEHHUE. OTHOCHUTENBHOCTD
o MEXaHUYEeCKOTo ABMKeHus. Cuctema orcuéra
MarepuanbpHas TOUKA.
7 P TpacKETOPHE
E& panmyc-BexTOp:
F(t )= (xlr) We L= (0)), nf AF
TpacKTOpPIIA, ,::
||, | TEPeMemIeHIE: o -
AF =r(t,)-r(t))=r, - = .
=(Ax, Ay, AZ),
myTE.
CroKeHIe nepeMeleHmii:
.ﬂl_'] :ﬁT_'_,_ +.-'JJ_‘D
CkopocTh MaTepuanbHOM TOUKHU:
~ Ar i
O=— =¥ =[u,l_.u1_.u_]~
.&r Ar—s0 ] ! g
Ax . . .
v o=— =X, aHaNOIMYHO v, =y,, V.= Z,.
T Af [
i
1.1.3 =

CroxeHIle CKOpPOCTeil: o, =0, + 0, -
Briuncienue MNEpCMCIICHUA U ITYTU MaTepHaHBHOﬁ
TOYKH ITpU prIMOHI/IHeI\/'IHOM JBHMXXCHHWHN BAOJIb OCH X II0

rpaduKy 3aBHCUMOCTH Vx(t)




B " . Kb . 3
YeropeHile MaTepUATEHON TOMKI: 4 = IL =g'=|a,.a,.a.).
8 P '

a =$—L =(v,),". aEanOrHD a =(v, |, a.=(v, )"
re=al]

1.1.5

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + oyt
Uy (t) — vgx = const

1.1.6

1.1.7

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:

il
(1) =x, + U, +—

uit)=u, +at

a, = const

el u: =2a (x,—x)

iz
o+
Tpmn IBIDKEHNT B OHOM HANPABRIEHIN OVTE 5 = % r

CBoOoHOe mazieHne. Y cKopeHrne CBOOOTHOTO TIaICHUS.

Vi U
_ U,
g
)

o Ap .‘I..'-
Z[BI/I)KCHI/IG TCIa, 6pOI_HeHHOrO o yrijioMm o K ropu3OoHTY:

5 9
- -

[.r{r} =x, +Uf =2 +U,cosa-{

t ,
1;'{?}=J'c,+u,:,1_r+g-‘T=J',:,+Ua51nt1-r—%

v (t)=uv, =v,cosa

v.(t)=v,, +g 1 =y,sino— gt

g, =0
g, =—g=const

1.1.8

KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTepualibHOM

TOYKHU 110 OKPYKHOCTH.

VYrioBas v IUHENHAA CKOPOCTh TOUKH:




v = wR

[Ipu paBHOMEPHOM ABUKEHUU TOYKH IO OKPYKHOCTH
21

=—=2
W T (4%

. LleHTpOCTpeMUTENbHOE YCKOPEHHE TOUKH:

Qe = 7 = w?R

[TonHOE yCcKOpEeHHE MaTepUaIbHONU TOUKH

119 Teépnoe Teno. [loctynatenbHOE U BpalaTeabHOE
JIBUKEHHUE TBEPAOTO TeNa

JMHAMUKA

191 HNuepumaneubie  cucrembl orcuéra. IlepBhiii  3aKOH
Hrrorona. [TpuHnun otHocuTensHOCTH ['anumnest

Macca tena. IImoTHOCTE BeliecTBa:
1.2.2 m

P=7

Cuna. [IpuHIMIO cyneprno3uLuy CHUIL:

1.2.3 ’ N N

FpaBHOAeﬁCTB = Fl + FZ +...

Bropoit 3akoH HproToHa: mis MarepuaibHOM TOYKH B
HnCo

-
-

1.2.4 F, = ma,

F = const

e *"—
R, Fy

1.2.5 Tperuii 3akoH HproTOHA /111 MaTepUaibHbIX TOYEK:

-

Fi; = —Fp

3aKkoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTAXKCHUA MCKIOY

1.2.6 TOYCYHBIMU MAaCCaMU paBHBI

mpm;
RZ

F=aG




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CUJIBI
TSOKECTH OT BBICOTHI h HaJ MOBEPXHOCTHIO ILUIAHETHI

paguycom RO:
_ GMm
" Ry 1)

1.2.7

1.2.8

1.2.9

Cuna ynpyrocrtu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:
Frp = uN

Cuna TpeHus noKos:
Ep < uN

Koadduument tpenus

JlaBieHue:

1.3

CTATUKA

1.3.1

1.3.2

-_'_F_:-"_'_F_\-'\-\.._
P
l/*/" : =
- AR
- =
MOMEHT cuIIbl OTHOCUTEIBHO OCH BPALCHMUS:
M| = Fl, rae | — nne4o cuiibl OTHOCHUTENBHO OCH,
npoxojsauiel uepes Touky O NepneHIuKyIsIpHO PUCYHKY

HeHTp Macc Teia. HeHTp MacCcC CUCTCMbI MATCPUAJIBHBIX

TOYCK:

mir +myry+...
my; +my+...

rL[.M.
B onHOpOIHOM TOIE TSXKECTH
(g = const)

HEHTP MacCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTH

1.33

VYcnosus paBHoBecus TBEpaoro tena B MCO:




I4H1+4H: +...=0

\t ﬁ'l +F: +...=0
1.34 3akon Ilackans
JaBienue B )xuaKocTH, mokosmieicsa B UCO:
1.3.5 p =po + pgh
3akoH Apxumena:
FApx = _PBbITECI-D
1.3.6 €CJIM TEJIO U KUAKOCTh IokosaTcs B UCO, To
FApX = ngBbITeCH
VYcnoBue niaBaHus Tel
1.4 3AKOHbI COXPAHEHI S B MEXAHUKE
NmMnynsc MaTepuanbHOM TOUKHU:
14.1 - -
p=mv
Nmnynec cuctemsl Tei:
1.4.2 - - -
p=p;+p+..
3aKOH U3MEHEHHS U COXPAHEHUS UMITYJIbCA:
B UCO
Ap = A(pl +p2t.. ) = FlBHeLLIHAt + FZBHemHAt+- -
143 B UCO , €CJIIN
FlBHeLuH + FZBHeLLIH+- = 0
PeakTuBHOE OBMKEHUE
F
(
144 —.

Ar v
Pa60Ta CHJIbI HA MaJIOM HCpCMCH_ICHI/II/IZ

:1=|}5'|-|.-j.f|-+:05 a=F, - Ax




I F

)]
145 MonHOCTh CHIIBI:
AAd
P=—0 =F-v-cosa
Ar—sy
Kunernueckast sHEprust MaTepruagIbHON TOYKH:
. mv?  p?

146 KMH — 2 _Zm

3aKOH U3MEHEHUS KHHETUYECKOW YHEPTUU CUCTEMBI

MatepuaiabHblx Todek: B MCO AEkun = A1 + A2 + ...

[TorenmanpHas 3HEprus:

JUISL TOTEHIIMAIIBHBIX CHJI

A12 = ElrmTeHu - EZHOTeHu_: AEHOTeHu

[ToTennmanpHas YHEPTUs MATEPUATIBHOM TOYKH B

OJIHOPOJIHOM II0JIE TSYKECTU:
1.4.7

El'[OTeHL[ =mg h
[TorennuanpHast SHEprys ynpyro aeGopMupoBaHHOTO
Tena:
kx?
El'[OTeHL[ = 2
3aKOH U3MEHEHHUS U COXPaHEHUsI MEXaHUYECKOU
SHEPTHH:
Euex = Esun + Enorern.

1.4.8

B IICO AE,ex = Ascex senoresm. cans
B IICO AE,;ex = 0. €CII Agcex enorenu can = 0

1.5

MEXAHUYECKHUE KOJIEBAHUA 1 BOJIHBI




1.5.1

l'apmonnueckue kojeOaHUs MaTepUATBHOW  TOYKH.
Avmutyga u  ¢asza  konebanmii. KuHemaTmyeckoe
OIHCaHue:

x(f) = Asin| af +@, ).

v(H=x/'.

a(f=(v,),=—"x(f)=a +0'x=0,
I/I€ X - CMEILEHHE U3 PABHOBECHUSI.
JlnHamuyeckoe onucaHue:

ma, = —kx,

OHepreTuyeckoe  OomnMcaHue  (3aKOH  COXpaHEHMS

MEXaHUYECKOM SHeprun):

mut ke omy,, k4

2 2 2 2

CBs13b aMITUTY/Ibl KOJIEOAHUM CMEIIEHUsI MaTepHalIbHOM
TOYKH C aMIUIMTYJaMH KojieOaHul e€ CKOpOCTH u

YCKOPEHHUSL:

Upe =04, @ =04

1.5.2

[lepuon u yactoTra KoyieOaHMii:

[lepuon MaJbIX CBOOOIHBIX KoseOaHuit

MaATEMAaTUYCCKOIro MassiTHHUKA:

IT'=2n i

g
[leproa cBOOOIHBIX KOeOaHUM MPY>KUHHOTO MasiTHUKA!

m
T=2n|—

k

1.53

1.5.4

Boinyxknennsle konebanus. Pesonanc. Pe3onancHas
KpHUBast

HOHepe‘-IHLIQ )51 MPOAOJBbHBIC BOJIHBI. CKOpOCTL

pacrnpoCTpaHEeHUS U JJIMHA BOJIHBI:




v
A=vl =—
v

Wutepdepennys u audpaxiust BOIH

1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKVYJIAPHASA ®U3UKA. TEPMOJIMHAMUWKA
2.1 MOJIEKVYJISIPHASA ®U3UKA
Mopenu cTpoeHHS Ta30B, KHJIKOCTEH M TBEPIBIX TeI.
[TycTs TepMOaMHAMUYECKAs cHCTEMa (TEJI0) COCTOUT U3 N
OJIMHAKOBBIX MOJIEKYJI. TOT/1a KOJIMYECTBO BEIIeCTBA
2.1.1 N m
YTN
rae N,— uuciao ABoraapo, m —Macca CUCTEMBI (Tena),
[ — MOJISIpHAst Macca BEIIeCTBa
2.1.2 TennoBoe ABUKEHHE AaTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3anMoaelicTBie yacTHIl BEIlECTBA
2.1.4 Huddys3us. bpoyHOBCcKOe IBUKEHHE
2.1.5 Monens uneanpaoro raza B MKT
CBsi3p MeX1y JAaBJIEHUEM M CpeAHEH KHUHETHYECKOU
SHEprueil  MOCTYMaTeNIbHOTO  TEIJIOBOTO  JIBHKEHUS
MOJIEKYJT UJIeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):
P=lmmu: =En-; gy | =2pz
2.1.6 3 3 L2) 3 ™
rae m0 — macca OAHON MOJIEKYJIbI,
N
n=y
7 - KOHLIEHTPALHUs MOJIEKYJI
2.1.7 AoOcomoTHas Temmieparypa: T =t +273K
CBsA3p TeEMIlepaTyphl Ta3a CO CpeAHEd KHHETHYECKOU
SHEPIrHe MOCTYMATENbHOIO TEIUIOBOIO JABUXKEHUS €ro
2.1.8 MOJICKYIJI:
Erocz = | m;; =% kT
2.19 VYpasuenue p = nkT




MOI[CJII: HNJCaJIbHOT'O ra3a B TCPMOJUHAMUKC:

| Vpasrene Mereneesa — Knanefiposa
| BRIpackEHHe 1114 EHYTPeHESH JHEPTHH

YpaereHne Mengeneesa — Knanmeiipora (mpimMeHIMEle (opMEl

JATICH):
2.1.10 p[»':ﬂgr:,,rﬂf:_\.rj,-r, P=£.
H p
Bripagenile 118 BHYTpeHHell JHEPII OAHOATOMHOTO ILIEATEHOIO
rasa (IpIMeHIMEle dopMEr 3amici):
.3 3 im 3
U —E\RT ——EJ-’I'.T __:_lRT = "uf'u]_——lpi?
3akon J[lanbTOHA 171 JABJICHUST CMECH Pa3pEKEHHBIX
21.11 ra3os:
p=p+pt+..
M3ompornieccel B pa3pekeHHOM Tra3e C IMOCTOSIHHBIM
gucioM Mosiekydl N (¢ TOCTOSHHBIM KOJIUYECTBOM
BEILIECTBA V):
uzotepma (T = const): pV = const
nzoxopa (V = const):
P_ const
T
nzobapa (p = const):
2.1.12
vV
— = const
T
I'paduueckoe npencraBnenue n3onporeccoB Ha pV-, pT- u
VT- nnarpamMmmax.
OO0beIMHEHHBII Ta30BbINA 3aKOH:
pV
— = const
T
JUTSL TIOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
Haceimennsle 1 HeHackllleHHbIe mapbl. KauecTBeHHas
113 3aBUCHMOCTH TIJIOTHOCTH U JIABJICHHS HACBIIIIEHHOTO TIapa

OT TEMICPATypbl, HX HC3ABUCUMOCTH OT 00BEMa

HaCBILIEHHOTO Mapa




2.2

BnaxnocTs Bo3ayXxa.

OTHOCHTENbHASA BIAXKHOCTh:

2114 D@ Ppapa(D)
P recaniaars ) Praconsaapa (D)

N3meneHne  arperaTHbIX  COCTOSSHUM — BEILECTBA:
2115 WCIIapeHUe U KOHJEHCAlusl, KUIIEHUE )KUKOCTH

WN3meneHne  arperaTHbIX  COCTOSSHMK  BEILECTBA:
2110 IJIABJICHUE U KPUCTAIUTA3AIUS
2.1.17 [IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEpPEXoaax

TEPMO/INHAMUKA
2.2.1 TenoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BnyTtpennss sneprus

Tennonepenaua kak crnoco® H3MEHEHHs] BHYTpPEHHEH
223 sHepruu 0e3  cosepuieHuss pabotbl.  KoHBekuws,

TEIJIONPOBOAHOCTb, U3JIy4YEHUE

KosnuecTBo TENIOTHI.
224 VY nenbHas TENIOEMKOCTh BEIIECTBA C:

Q = cmAT

VY nenwpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY enpHas TerioTa miaBiaeHus A: O = Am.

VY nenpHas TEII0Ta Cropanus Tormsa q: O = gm

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:

A =pAV

2.2.6

Brruucnenue pabotel mo rpaduky mpoiuecca Ha pV-

quarpaMme

[IepBrlii 3aKOH TEPMOANHAMUKH

Q2 =AUz + A1, = (U, —Uy) + A,

2.2.7

Annabara:

Q12 =0= Ay, = (U; — Up) = AUy,

Bropoit  3akoH  TepmomuHamuku. — HeoOpatumsie
228 TIPOTIECCHI
2.2.9 [Tpuniune! gerictBus TemnoBbix MamuH. KIT/:




ey oy -

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:

Tow T _,_T,

2.2.10 Max M = Ny = _mp W _ ] _mmm
y - -
VYpaBHeHHe TEII0BOro OanaHca:
2.2.11
Ql + Qz + Q3+: 0
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE
OnekTpu3anusi Te€d U €€ MPOSIBICHUS. DIEKTPUUYECKUI
3.1.1 3apsn. JBa Buza 3apsaaa. DIeMeHTapHbIA 3JEKTPUUECKUN
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsaaa
Bsaumonericteue 3apsinoB. Todyeunsle 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BELIECTBE C ANDIEKTPUUECKON
3.1.2
IIPOHUIIAEMOCTBIO
o, 1 -q,
Folallel 1 el
Er- 4neg, I~
313 Onexkrpuueckoe nosie. Ero nelictBue Ha 3JIEKTPUYECKHE
o 3apsbl
Hanpsok€HHOCTD 37€KTPUUECKOTo HOJIS:
N F
Qr{po6Hbu71
ITosie ToueuHoro 3apsna:
3.14 _. 4
E, = kr_2
OJIHOPOAHOE TOJIE:
E = const.
KapTunse! mHMA HanpsHKEHHOCTH 3TUX MTOJIEN
315 [loTeHIMaTBHOCTD AIEKTPOCTATUYECKOTO OJIS.

Pa3zHocTh MMOTCHIMAJIOB Y HAIIPSXKCHUC!




A1z = q(d1 — P2) = —qldp = qU.

HOTeHI_H/IaJ'IBHaH OHEPIuA 3apsaa B SJICKTPOCTATHYECKOM

I10JIC:
W =q¢
A=—AW

HOTeHHI/IaJ'I QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_K
T q

CBs3b HaprI}KéHHOCTI/I II0JIA U PAa3HOCTH IMOTCHIHAJIOB

IUI OMTHOPOJHOTO 3JekTpocTaTryeckoro noist: U = Ed

3.1.6

3.1.7

3.1.8

HpI/IHHI/IH CyHepHOSI/IHI/II/I SHCKTpHHeCKI/IX HOHeﬁ:
E = El +E2+,¢ = ¢1 +¢2+

[IpoBOIHUKY B 3JIEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPH IIPOBOJHHUKA
Et=0

BHYTPH M Ha IOBEPXHOCTH IPOBOJAHUKA (¢ = const

I[I/IC)J'ICKTpI/IKI/I B QJICKTPOCTATUYCCKOM I10JI€C.

JysnexkTpudeckasi IPOHULIAEMOCTD BELLECTBA €

3.1.9

3.1.10

Konnencarop. DinekTpoEMKOCTh KOHIEHCATOPA:

q
C=—
U

QHCKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpa:

£g9S

d

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q= q1+q2+...,U1 = Uz =---rCnapaml_Cl+CZ+-"

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Up+Up i=qr =, —=++.
nocJ 1 2

3.1.11

OHeprust 3aps>KEeHHOr0 KOHIEHCaTopa:

U CU? 2
2 2 2C




3.2

3AKOHBI ITOCTOAHHOTI'O TOKA

3.2.1

Cuia Toka:
=24
Ar |5 40

ITocTosuuEemi TOK: I = const

Jlnst mocrosiHHOrO TOKa q = It

322

3.23

VYcnoBus CymecTBOBaHUS 3JIEKTPUUECKOIO TOKA.
Hanpsioxenune U u 3/1C E

3akoHn Oma 11 yyacTKa Lenu:

324

DnexTpuyeckoe COIIPOTHUBIICHUE. 3aBUCHUMOCTh
COTMPOTUBIIEHUS OJJTHOPOTHOTO MPOBOJHHUKA OT €TO JUTUHBI
U CeUeHUs. Y IeJIbHOE CONPOTHUBIIEHUE BEIIECTBA.

l
R:,DE

3.2.5

3.2.6

Ucrounuku Toka. J]C ucrouHuka TokKa:
ACTO OHHHXCHJT
E =R
q
BnyTpeHHee conpOoTUBIIEHHE HCTOYHUKA TOKA

3akoH OMa JUIsl TOJTHOW (3aMKHYTOM) 3JIEKTPHUUECKON IeTH:

E=1IR + Ir, oTkyzna

E.r
"= R

3.2.7

HapannenLHoe COCOIMHCHUEC ITPOBOAHUKOB:

[=11+12+.,Ul=02=_,,

1 1 4 1 4
RnapaJm Rl RZ

HOCJ'IG)IOBaTeJ'H)HOG COCAVHCHUEC ITPOBOAHUKOB:
U=Ul+02+.,11=12=..,
RHOCJ] = R1 + R2+




33

Pabora anekrpudeckoro Toka: A = [Ut.

3akoH [[xoyins — Jlenna:

Q =I*Rt
3.2.8
Ha pesucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R
MOIHOCTB 3JIEKTPUYECKOTO TOKA:
A4
P=— =1U
Ar Ar—()
TenoBast MOLIHOCTb, BbIAEIsIEMAst HA PE3UCTOPE:
P
3.2.9 P=PR=—=ITJ
R
MomHOCTh UCTOYHUKA TOKA:
AA4
_ CT. CHOT _
Svan Ml
Ar—0
CBOOOJHBIE HOCUTENIM JJNEKTPUYECKUX 3apsiioB B
32,10 MPOBOJHMUKAX. MeXaHU3Mbl MPOBOAUMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB M PACILJIABOB AJIEKTPOJIUTOB, Fa30B.
[TonynpoBoauuku. [1omynpoBOIHUKOBBINA 110/
MATHUTHOE ITIOJIE
MexaHn4eckoe B3aMMOJICHCTBUE MAarHUTOB. MarHUTHOE
none. Bekrop MarmuTHOM —uMHAYKIMH. [IpuHnun
CyNEepHO3HUIIMY MarHUTHBIX MTOJIEH:
33.1 B=B1+Bz+
JluHuM MHAYKIMM MarHuTHOro noisd. KapTuHa nuHU
WHAYKIMA  MarHUTHOTO  TMOJA  MOJIOCOBOTO M
MOIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB
OmneiT OpcTena. MarHuTHoe 1T0JIe MPOBOJHUKA C TOKOM.
330 Kaptuna nuHuil MHAYKIMY MarHUTHOTO TOJIS IJTMHHOTO
NpSAMOr0 NPOBOJAHMKA W 3aMKHYTOTO  KOJIBIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM
Cuna Amniepa, e€ HarnpaBJIeHUE U BEJIMUMHA:
3.33

F, = IBlsina




3.3.4

I7I€ 0. — YToJl MEX/ly HallpaBJICHUEM ITPOBOJHUKA U
BEKTOPOM

Cuna JlopeHiia, e€ HanpaBJIECHUE U BEIUYMHA:

Frop =1 q | vBsina

rac o — yroj Mexay BEKTOpaMu
I[BI/I)KCHI/IG 33p5[)K€HHOI71 YaCTUIIbI B OITHOPOJHOM MarHuTHOM
II0JIE

3.4

OJIEKTPOMATHUTHAA MHAYKIMA

34.1

[ToToK BEKTOpa MarHUTHOW MHIYKIIMH:
® = B,,S = BScosa

7

n
o
<

342

SBnenue anexrpomMaruutHoN HAYKIMU. D/1C unayKumun

343

3aKoH 37eKTpoMarHuTHoi uuaykuuu dapanes:

AD
E = =@

Ar—0

344

345

3.4.6

OJ1C MHAYKIMU B IPSMOM IPOBOJHUKE JUTMHOM |,

ABMXKYIIEMCS CO CKOPOCTBIO

—

<UJ_ l>IEiI=Blv

B OJTHOPOJTHOM MarHuTHOM TmoJje B:
| E; |I= Blvcosa

TAC O — YyroJl MEXKAY BEKTOPpOM Bmu HOpMaAJIbIO n K

-
-

IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI [ U v
[IpaBuio Jlenuna

WNHIyKTHBHOCTH:

nm O = LI




Camounnykuus. DIC caMOMHAYKIUU:

Al
Eﬂ:—L—L =L,
At —0

BHCPFI/IH MAarauMTHOI'O ITIOJIA KaTYIIKH C TOKOM:

3.4.7 W = LI?
72
3.5 DJIEKTPOMATI'HUTHBIE KOJIEBAHU A 11 BOJIHBI
KonebaTenbHbrit KOHTYD. CBoOopanbie
ANEKTPOMArHUTHBIE Kose0aHus B ujeanbHOM
KoJIeOaTeIbHOM KOHTYpE:
jq[ t)=q__ sin| ot +o,)
351 lI[r]qu=mgmms[ex+q}ﬂ]=fmms[w+q}ﬂ]
®opmyna Tomcona:
T =2nVLC
OTKyJa
_2m 1
T VIC
CBsi3b aMIUIMTY/IbI 3apsifa KOHJAEHCATOpa ¢ aMILIUTYIOU
CHWJIBl TOKa TIPU CBOOOJHBIX  AJIEKTPOMATrHUTHBIX
KoJeOaHUsAX B HICATHHOM KOJIeOaTeIbHOM KOHTYPE:
I
qm = ﬂ
L))
350 3aK0oH COXpaHEHUsI PHEPTUH B UACAUTHEHOM KOJIeOaTETHHOM
o KOHTYpE.
153 BrinyxaeHHBIC 3JIEKTPOMAarHUTHbBIE KoseOaHusl.
o Pe3onanc
354 Ilepemennbii  TOok. Ilpom3BoxcTtBo, Tmepenada u

noTpeOIeHne IeKTPUIECKOM SHEPrUn




3.6

3.5.5

ol Lt Ut i
+ = == = =X = const.
2 2 2 2

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH. Bzaunmuasn

OpuCHTalMA BCKTOPOB B JJICKTpOMar HUTHOII BOJIHE B

BaKyyMe:

- -

ElBlc

3.5.6

3.6.1

[lIxkama  2MEKTPOMArHUTHBIX  BOJH.  [IpuMeHeHue

JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITUKA

[IpssmonuHeitHOe pacpoCTpaHeHUEe CBETa B OJIHOPOAHOMN

cpene. Toueunslit uctounuk. Jlyua cera

3.6.2

3aK0HBI OTpa’XCHHA CBCTA.

a=p

alp

3.6.3

3.6.4

[TocTpoenue n300paxxeHuit B MIOCKOM 3epKaje

3aKOHBI MMPEJIOMJICHUSA CBCTA.

HpeHOMJIeHI/Ie CBCTA:

nqsina = n,sinf.

AOCOIIOTHBIN TTOKa3aTeb MMpEIOMJIICHUS:
c

Nage = v

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
n, 1M

nOTH
1 U2

y

ny
Xox JIydel B Iipu3Me.

1L"1 = 1';'2 - ”1}.1 = ”:}.:




COOTHOIIICHHE YacTOT U COOTHOIICHHUE JJIMH BOJIH IIpU
nepexXoac MOHOXPOMATHYECKOI'O CBETAa 4YCPE3 I'paHUIY

pazzesna AByX ONTUYECKUX CPENL:

3.6.5

Ry ity ",

[TonHoe BHYTpeHHEE OTpakeHHeE.

IIpenenbHbI yroil MOJIHOIO BHYTPEHHETO OTPasKEHUS:

. 1 n;
Sinay, = =—
Noru nq

3.6.6

Cobuparomue u pacceuBaronue JUH3bI. TOHKas JIMH3A.
@dokyCHOE pacCTOSIHUE M ONTHUYECKas CHJia TOHKOW

JIMH3bI:

3.6.7

3.6.8

F

F\ h

f

k3

B ciydae pacceuBaromiei JIMH3bL:
D=F !
=F=—
D’
I 1
[=—=—-1
d

Xox Jy4da, IIpomeamero JHUH3Y I[IO0J IMIPOU3BOJIbHBIM

yriioM K €€ TiaBHOM onTtudeckoi ocu. Iloctpoenue




M300pakeHUI TOYKU U OTpE3Ka MPSIMOM B COOMPAIOLINX U

pacc€uBarOIIMX JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak onThYeckui mpubop. I[maz  kak

3.6.9
OIITUYECKasi CHCTEMA
WNnrtepdepennuss  cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MaKCUMyMOB M MHHHMYMOB B
MHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX
KOT€PEHTHBIX HCTOYHHKOB:
3.6.
A
MAKCIIMYMEI — A=2m—, m=0,£1,£2.£3 |
/)
MITHIIMYMBI — A=(2m+1)—, m=0,£1,£2 %7
2
Hudpaxius ceera. Judpakunonnas pemérka. YcioBue
HaONIO/IeHUsl TJIaBHBIX MAaKCHMyMOB NpHU HOPMaJIbHOM
MaICHUU MOHOXPOMAaTHYECKOTO CBETa C JITMHON BOJHBI A
3:6.11 Ha peméTKy ¢ nepuogom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOW Y AJIN3M
A1l I'mnoreza M. Ilnanka o kBantax. @opmyia [lnanka: E =
o hv
®ortonsl. JHeprus GoToHa:
E=hv="5=
=hv=—=pc
4.1.2
Nmnynbe ¢oToHa:
_E hw h
p= c ¢ 2
113 ®dororpdexr. Ompitet  A.I.  CromeroBa. 3aKOHBI
o doroaddexra
414 VYpaBHenue DiiHmreitHa i porodddexra:

E¢0T0Ha = ABbIXOﬂa + Elcm-lmax'




hc
E(l)OTOHa =hv =—,

A
hc
ABbeoua = thp = 1
Kp
2
mv=max
Evyumax = 2 = eUsan

JlaBieHue cBeTa.

JlaBieHue cBeTa Ha  IOJHOCTBIO  OTPAXKAIOIIYIO

12 MIOBEPXHOCTh W  HA  TOJHOCTHIO  IOIJIOMIAMOUIYIO
MIOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [LtanerapHas MoJenp aToMa
[Tocrynarer bopa. U3nydenune u mormiomeHue (HOTOHOB
IpU MEpexoJie aroMa C OJHOTO YpPOBHS HHEPruuM Ha
42.2 JPYTOM:
hv, = h_r: = |E" —Em|
JIunenyaTele CIIEKTPBI.
423 CrieKkTp ypOBHEM SHEPrUM aTOMa BOJOPOAA:
E, =ﬂj n=1,23 ..
.
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyxnonnas moxens siapa [eiizenGepra — lBaHeHKO.
3apsia saapa. MaccoBoe uucio sapa. M3otomsl
PagnoakTuBHOCTB.
Anbda-pacnan:
A ivine
bera-pacnan.
432

DNeKTpOHHBIN B-pacman:
A A 0 =
ZX_>Z+1Y + _le + "b’g

ITo3utponuslii B-pacnan:

A A 0=\,
s X—=2- Y+ je+ v,




l'amma-n3nydenue

433

4.3.4

3aKoH paJiMOaKTUBHOIO pacnaaa:
-t
N(t) = Ny * 2T
[Iycts m — Macca paguoakTUBHOTO BelecTBa. Toraa
-t

m(t) =mgy* 2T

S nepubie peakuuu. JleneHue u CUHTES Al1ep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

duzuka, 10
KJIacc

Kacpsanos B.A.
®dusnka; yriayoieHHOe
o0OydeHue

OO011eCTBO C
OTpaHUYEHHOU
OTBETCTBCHHOCTBHIO
«IPODAY;
AKIMOHEpHOE
00111eCTBO
«H3paTenncTBO
«IIpocsenieHuey

1.1.3.9.2.1.

duzuka,
KJ1acc

11

KacesanoB B.A.
dusnka;
oOydeHue

yriayOJieHHOE

O01ecTBO
OTPaHUYECHHOMN
OTBETCTBEHHOCTBHIO
«IPODAY;
AKIHMOHEpPHOE
00111eCTBO
«H3maTenpcTBO
«ITpocBemenne

1.1.3.9.2.2.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. CaypoB IO.A. ®usuka 10 xmacc. Knaccmueckuin kypc. Iloypounsie
pa3paboTku k yueonuky I'. . Mskuiiena, b. b. byxosuesa, H. H. Cotckoro.

-5-e u3n.- M.: IIpocsemenue, 2022. 277 c.

2. CaypoB IO.A. ®uszmka 10 knacc. Knaccuueckuii kype. Iloypounbie
pa3paboTtku k yueOHuky ['. . Mskumena, b. b. byxosuesa, H. H. Cotckoro.

-5-e uzn.- M.: IIpocsemenue, 2022. 274 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
bu6moreka [{OK. — pexxum nocryna https://m.edsoo.ru
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