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TlosicHUTEIBLHASA 3aIHCKA

Pabogas mporpamma 1o Gpu3nke Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUs COCTaBIcHA HA OCHOBE TpeOOBaHMI
K pe3yiapTaTaM OCBOCHHSI MpPOTpaMMBl cpenHero odmiero oOpasoBanusi DenepanbHOrO TOCyIapCTBEHHOTO
00pa3oBaTeIbHOrO CTAaHAAPTa CpPeAHEro oomero oOpa3oBaHUs, YTBEPKAEHHOIO NPHKa3oM MHUHHCTEpCTBa
npocsemenuss Poccuiickoit @enepanmu ot 12.08.2022 Ne732 «O BHeceHMM H3MEHEHHH B (QeaepabHbIN
rOCYJapCTBEHHBIH 00pa30BaTENbHBI CTaHAAPT CpegHero oOmmero o0pa3oBaHMs, YTBEPKIEHHBIH MPHKAa30M
MunncrepctBa oOpasoBannss u Hayku Poccuiickoit ®enmepannn ot 17.05.2012 Ne 413 «OO6 yTBep)aeHUN
(benepa’abHOro TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa CPEIHEro 00Iero oopazoBanus», GeneparsHOR
00pa3oBaTeiIbHOM NIpPOrpaMMbl CpenHero oO0mero oOpa3oBaHMs, YTBEP)KICHHOM mpukazoM MuHucTepcrsa
npocsenienns Poccuiickoit ®enepanuu ot 18.05.2023 Ne 371, mpuxazom MuHHCTEpPCTBa INPOCBEIICHUS
Poccuiickoit @enepaumu ot 09.10. 2024 1. Ne 704 «O BHEceHMH HU3MEHEHHH B HEKOTOpBIE IPUKa3bl
MununcrepcTBa TmpocBemeHuss Poccuiickort ®enepanmm, Kacaromipecs (eaepalbHBIX  00pa30BaTEIbHBIX
nporpaMM HavajdbHOTO OO0IIero oOpa3oBaHMs, OCHOBHOTO oOmIero oOpa3oBaHHMS H CpEAHEro oOIIero
o0pa3oBaHUsY», a TAKKEe OPUESHTHPOBAHA Ha IIEJIEBBIE IPUOPUTETHI, CHOPMYIHPOBaHHbBIE B (herepanbHOi paboueit
MpOrpaMMe BOCIIMTAHHUS.

[Iporpamma 1o (pu3uKe Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHUS pa3paboTaHa Ha OCHOBE IOJIOKEHUH U
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MpOrpaMmbl, mpenctaBieHHbXx B OI'OC
COO, a Taxxe ¢ yua€toM (henepanbHO pabodel mporpaMMbl BocriuTanug u KoHrenmumy mpernomaBanus yaeOHOTO
npenvera «®dusuka» B 00pa3oBaTeNbHBIX OpraHm3anusix Poccuiickoit demepanny, pealn3yIONNX OCHOBHBIE
o0pazoBaresbHbIE TPOTPaMMBI.

[Iporpamma 1o ¢Qusuke ompenenseT o0sA3aTeIbHOE MPEIMETHOE COAEp)KaHHUE, YCTaHABIMBAET
PEKOMEHIYEMYIO TI0CJIEIOBATENbHOCTh M3YYEHMs]I TEM U pa3/ieloB Y4eOHOro mnpeamera ¢ y4EToM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBsi3ed, JIOTMKM y4eOHOro IMpolecca, BO3PACTHBIX
ocobenHocTell oOyuatommuxcs. [Iporpamma mo ¢uszmke Aa€T npeacTaBiICHUE O IENSIX, COJEpKaHUH,
o01eit crpareru o0yueHusl, BOCIIUTAHUSI U Pa3BUTHUS O0YYaIOLINXCS CPEACTBAaMH y4eOHOr o npeMeTa
«Pu3ukay Ha yriay0IEHHOM ypOBHE.

N3yuenue kypca pu3uku yriyOJa€HHOTO ypOBHsI MO3BOJISET Pealn30BaTh 33aauu MpodeccHoHaNIbHOM
OpUEHTAllMM, HANpaBJIE€HO HAa CO3/laHUE€ YCIOBUW i1 NPOSIBICHUS CBOUX HHTEJUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH KaXIbIM OO0YYalOIUMCs, KOTOpble HEOOXOAWMBI MJIsi TMPOJODKEHUS
o0Opa30BaHMs B OpraHu3alusax IpoecCHOHATHBOr0 00pa30BaHUS MO PA3IMYHbIM (U3UKO-TEXHUUYECKUM
Y MH)KEHEPHBIM CIIELUAIBHOCTSIM.

B mporpamMMe mo ¢usuke omnpenensiroTcsl MIaHUpyeMble pe3yibTaTbhl OCBOCHMsI Kypca (U3HKU Ha
YPOBHE cpeiHero oomero oOpa3oBaHUS: JMYHOCTHBIE, MeTalpeiMeTHble, NpeAMETHble (Ha
yriyonéHHOM ypoBHE). HaydHO-MeTomoJ0orHYecKod OCHOBOM Il  pa3padOTKu TpeOOBaHUN K
JIMYHOCTHBIM, METANPEIMETHBIM U NPEAMETHBIM pe3yjbTaTaM 00YyYaroluXcs, OCBOMBILUX MPOrpaMMy
mo (u3MKe Ha ypoOBHE CpeAHEro ooOmero oOpa3oBaHus Ha YriyOJEHHOM YPOBHE, SIBISIETCS CHCTEMHO-
JesTeTbHOCTHBIN MOIXOI.

[Tporpamma o (u3HKe BKIIOYAET:

IUTaHUpYEeMbIe pPe3yJibTaThl OCBOGHHMA Kypca (U3MKM Ha YriIyOJEHHOM YypOBHE, B TOM YHCIE
IIpeIMETHBIEC PEe3yIbTaThl MO rojlaM 00yUeHUs;
cojiepkanue yueoHoro npeamera «Dusnkay 1o rojgam o0ydeHusl.

[Iporpamma mno ¢u3Mke UMEET NPUMEPHBIH XapaKTep W MOXKET ObIThb HCIOJIb30BaHA YUYUTENSIMU
(U3UKHU 1715 COCTABICHUS CBOUX pab0OYMX MPOrPaMM.

[IporpamMma 1o ¢u3uKe NpesoCTaBIsSeT BO3MOKHOCTH JJISl peau3allid Pa3IMYHBIX METOIUYECKUX
MOJIXO/I0B K MpENoaBaHnio (PU3UKHU Ha YriyOIEHHOM YpOBHE MPHU YCIOBUU COXPAHEHUs 00s3aTeNIbHON
4acTU CoJIepKaHus Kypcea.

du3mKa Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYNAs B KAUEeCTBE yUeOHOTO MpeaMeTa
B IIIKOJI€, BHOCUT CYIIIECTBEHHBIN BKJaJ B CHCTEMY 3HaHHH 00 okpyxaromem mupe. LIIKonbHBIH Kypc



¢u3MKH — CUCTEeMOOOPA3YIOMIMKA JUIsI €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, IOCKOJBKY
¢u3nyeckue 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB M SIBIECHUH, HM3ydaeMbIX XUMHEH, Ouosiorumei,
¢usnueckoii reorpadueir u acrpoHomueil. Vcnonp3oBaHWE W AKTMBHOE NpPUMEHEHHE (PH3UUECKUX
3HaHUI ONpeneNniIo XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B cepe IHEpreTUKH,
TPAHCIOPTA, OCBOCHUSI KOCMOCA, MOTyYeHHUs HOBBIX MAaTEPUAIOB C 33JaHHBIMU CBOMCTBaMHU. M3ydyeHune
(GU3MKH BHOCUT OCHOBHOM BK/IaJ B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KApTHHBI MHpa
oOyyaromerocsi, B (popMupoBaHUE YMEHHMH MPUMEHSATh HAYYHBIH METOJ IMMO3HAHMS MPH BHIOJIHEHUH
UMH y4eOHBIX UCCIIEIOBaHUM.

B ocHoOBY kypca ¢u3uMKKM Ha ypOBHE CpeIHEro oodmiero oOpa3oBaHUs MOJOXKEH PsIl HICH, KOTOpbIE
MO>KHO PacCMaTpUBaTh KaK MPUHLIUIBI €r0 MOCTPOSHHUSL.

Wnea nenoctHocTu. B cOOTBETCTBMM € HEM Kypc SIBISIETCS JIOTMYECKH 3aBEPLUEHHBIM, OH COJEPIKUT
MaTepuall U3 BCEX paslesioB (PU3HMKH, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOM, TaK M COBPEMEHHOU
bu3uKy.

Wnes renepanuzanuu. B cooTBeTCTBUM C Hell MaTepual Kypca Gpu3nku 00beJMHEH BOKPYT (PH3UUECKUX
Teopuil. Benymum B Kypce sBisercs (GOpMHUpPOBAHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX
MaTepHH, BEIIECTBE U MOJIE.

Wnea rymanutapuzanuu. Peannsanus uaeu npeanosiaraeT UCIoJIb30BaHUE 'YMaHUTAPHOTO NOTEHIIMANA
¢bu3nvecKkoil Hayku, OCMBICICHHE CBS3M pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA, a TaKXkKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTHYECKUMHU IIpoOIeMaMu.

Wnes npukinagHoi HanpaBieHHOCTH. Kypc ¢u3uku yriry0iaEHHOTO ypOBHS MpeaIoiaraeT 3HakOMCTBO ¢
IIMPOKUM KPYTOM TEXHUUYECKUX M TEXHOJOIMUYECKUX MPHIIOKEHUH U3yYeHHBIX TEOPHM 1 3aKOHOB. IIpu
3TOM PacCMaTPUBAIOTCS HA YPOBHE OOLINX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKHE YCTPOICTBA, U
TEXHOJIOTHH.

Wnes sKojoru3amuy peajn3yercsl MOCPEICTBOM BBEIEHHUS AIIEMEHTOB COJEPYKAHHS, IOCBSIIEHHBIX
HKOJIOTUYECKUM IPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTUH, a
TaKxKe 00CYKACHUS IPOOIeM PallMOHAIBHOTO TIPUPOIOTIONB30BAHUS H HKOJIOTHUECKOM OE30MaCHOCTH.

OcBoeHnue cofepkaHus MporpaMmbl O (PU3MKE CTPOUTCS HA MPUHIUIAX CUCTEMHO-/ESITeIbHOCTHOTO
noaxoxaa. s GU3uKM peanusanus STHX MPUHIMIIOB 0a3UpyeTcst Ha UCTIONB30BAaHUN CAMOCTOSITEITHHOTO
HKCHEPUMEHTa KaK IOCTOSIHHO JAedcTBYyromiero Qaxkropa yuebHoro mpouecca. s yrimyOia€HHOro
YPOBHSI — 3TO CUCTEMa CaMOCTOSTEIHHOTO YUEHHUECKOTO IKCIIEPHUMEHTA, BKIIOYAIOMIETO (POHTAIHHBIE
YYECHMUYECKHUE OMBITHI MPH U3YYEHUH HOBOT'O MaTepHaa, JabopaTopHble pabOThl U pabOThI MPAKTUKyMa.
[Ipu >TOM BO3MOXHBI JiBa cCrocoba peanm3anuyd (U3UIECKOTO MPaKTHKymMa. B mepBoM ciydae
NPAaKTUKYM IpoBoauTcs 6o B koHue 10 u 11 kimaccos, 1160 mocie mepBoro ¥ BTOPOro MOIYroaui B
KaKJIOM M3 OTUX KiaccoB. BTopoil cmocod — 3To0 wuHTErpamus pabOT NpakTUKyMa B CHUCTEMY
na0opaTopHbIX paboT, KOTOpbIE MPOBOAATCSA B Ipolecce M3ydeHus paszznena (temsl). IIpu stom mon
paboTaMu TpakTHKyMa TOHHUMAETCSl CaMOCTOSTENBHOE WCCIEIOBaHUE, KOTOPOE TIPOBOIMUTCS TIO
PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BHJ1a 0€3 MOLIaroBoil HHCTPYKIUH.

B nmporpamMMe no ¢pusuke cuctema y4eHHUECKOTr0 SKCIIEPUMEHTA, J1a0OpaTOPHBIX padoT U MpaKTUKyMa
NpeJCTaBIeHa €IWHBIM IepeuyHeM. BbIOop TeMaTuku A 3TUX BUAOB YUYEHHYECKHUX IMPAKTHUECKUX
paboT OCYIIECTBIISIETCSI yYaCTHUKAMU 00pa3oBaTEebHOTO TIpollecca HCXOas U3  O0COOCHHOCTEH
MOYPOYHOTO IUIAHUPOBAHMS U OCHalleHHUs KabuHeTta (usuku. IIpum sToM obecrieunBaeTcsi OBIaJeHHUE
O0yJaroIMUMHUCST YMEHHSIMH  TPOBOJWTH TPSIMbIE H KOCBEHHBIE HW3MEPEHUs, MCCIIEeIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX THITOTES.

Bonbioe BHUMaHWE yIENSETCS PENICHUIO PAacYETHBIX W KadeCTBEHHBIX 3amad. [Ipm sTtom uis
pacu€THBIX 3aJa4 MPHOPUTETOM SIBJISIOTCS 3a/lauM C SBHO 33JaHHOW M HESBHO 3a/laHHON (hU3NYECKOM
MO/IEINBIO, TTO3BOJISIONINE TPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3felia
Kypca, TaK M WHTETpUPYS NPUMEHEHUE 3HAHUH W3 pa3HbIX pa3nenoB. [yl KauecTBEHHBIX 337134
MIPUOPUTETOM SIBIISTIOTCS 3aJaHHUs Ha OOBSICHEHWE/TpeIcKa3aHne MPOTEKaHUsI (PU3MUECKUX SIBICHUH U
MIPOLIECCOB B OKPYXKAIOIICH JKU3HH, TPeOyromre BhIOopa (GU3HMUecKOi MOAETH I CUTYalluH MPAKTUKO-
OPHEHTUPOBAHHOI'O XapaKTepa.

B cootrBerctBum ¢ tpeboBanusamMu PI'OC COO k MarepuasbHO-TEXHHUYECKOMY OO0ECIECUEeHUIO
y4eOHOro mporecca Kypc (U3MKH yriayOJIEHHOTO YPOBHS Ha YPOBHE CpeIHEro olmiero oopazoBaHUs
JOJDKEH U3Yy4aThCsl B YCIOBHUSX TMIPEAMETHOTO KabOuHera. B kabunHere (U3WMKH OJDKHO OBITH
HE00X0AuMoOe J1abopaTopHOE 00OPYAOBaHUE Ul BBIOJHEHHS YKa3aHHBIX B Mporpamme no (usuke



YUEHHUYECKUX OIBITOB, JIAOOPAaTOPHBIX paboT W paboOT MpakTHKyMa, a TaKkKe JEeMOHCTPAIlMOHHOE
o0opyoBaHue.

JleMoHCTpanoHHOE 000pya0OBaHHE (POPMUPYETCSI B COOTBETCTBHHM C TNPHUHLIUIIOM MHHHUMAIbHOM
JOCTaTOYHOCTH M OOeCreyrBaeT MOCTAHOBKY IEPEUYMCICHHBIX B MporpamMme Ho (U3MKE KIFOUEBBIX
JIEMOHCTpAlMiA Ui UCCIENOBAaHMS H3Y4YaeMBbIX SBJICHMH M  TPOLECCOB, OSMIUPHUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaGopatopHoe 0O0OpyZIOBaHME MJIi YUYEHHYECKHX NPAKTHUYECKUX pPaboT Qopmupyercs B Buie
TEMaTUYECKHX KOMIUIEKTOB M 00ECIeYrBaeTCsl B pacy€ére OJHOIO KOMIUIEKTA Ha JIBYX OOYYaroLIHXCs.
TemaTnueckue KOMILIEKTh! Ja0OPAaTOPHOr0 000PYOBAHUS JOJDKHBI ObITh IIOCTPOEHBI HA KOMIUIEKCHOM
MCTOJIb30BAHUH aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ IU(POBBIX J1A0OPATOPHIA.

OCHOBHBIMU LIETSIMH U3yUeHHSI (PU3HUKH B 0011IeM 00pa30BaHUU SIBISIOTCS:

(dbopMHpOBaHKE HHTEPECA U CTPEMJIEHHUS 00YYarOIUXCs K HAYUHOMY U3Yy4EHHIO IIPUPOAbI, Pa3BUTHE UX
MHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUH O HAy4YHOM METOJE IO3HAaHUS U (OPMHUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIICHHS K OKPYKAIOLINM SIBIICHHUSM;

¢dbopMHpOBaHHE HAYyYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa HM3y4eHHs OCHOB CTPOCHMS MAaTepuu Hu
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

¢dbopmupoBaHUe YMEHUN OOBSCHSATH SIBIEHUS C HUCIOJb30BaHUEM (GHU3MUECKUX 3HAHMM M HAayUHBIX
JI0Ka3aTeNbCTB;

(dbopmMHpoBaHUE MPEICTABICHUN O posiu (PU3MKK AJI pa3BUTHS APYTHMX €CTECTBEHHBIX HayK, TEXHUKU U
TCXHOJIOTHIA;

pa3BUTHE MpPEJICTABICHUA O BO3MOXHBIX cdepax Oyayumel NpopeccuoHaIbHON eATEeNIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOATOTOBKA K JaJbHEUIIEMY O0YUYEHHUIO B 3TOM HAIPaBJICHUH.

JlocTukeHue 3THX 1ieneil obecrieunBaeTcsl pelieHueM CeIyoIuX 3aad B Ipolecce U3ydyeHus Kypca
(U3KUKHN Ha YpPOBHE CpEAHEro 0011Iero o0pa3oBaHus:

npuoOpeTeHHe CHUCTeMBbl 3HaHMM 00 00X (U3NYECKUX 3aKOHOMEpPHOCTSX, 3aKOHAaX, TEOpUsX,
BKJTIOYAss MEXaHUKY, MOJIEKYISIpHYIO (HU3UKY, JJIEKTPOJMHAMHUKY, KBAHTOBYIO (DM3MKY M DJIEMEHTHI
acTpopH3HKHY;

dbopMHUpOBaHNE YMEHUH MPHUMEHSATh TEOPETUYECKHE 3HAHUSA JUIS OOBSICHEHUS (U3NUYECKHUX SBICHUU B
IPUPOJIE U AJIS IPUHSTUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HM;

OCBOEHHE CIIOCOOOB pEILIEHUS pa3jIMyYHbIX 33/Ja4 C SBHO 33JaHHOM (DU3MYECKOM MOJENbIo, 3a/ad,
MOJIPa3yMEBAIOIIUX CaMOCTOSTENILHOE CO3JaHHe (U3NYECKON MOJIeNH, COOTBETCTBYIOILEH YCIOBHUIM
3aJ1a4uM, B TOM YHUCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHHe (PU3NYECKHX OCHOB M MPHUHLMUIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB M TEXHOJIOIMYECKHX
MIPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOILYIO CPELY;

OBJIa/IEHUE METOJJaMH CaMOCTOSTEJILHOTO MJIAHUPOBAHMS U IPOBEIEHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJlM3a U MHTepIpeTaluy nHGOpMaInH, ONPeIeIeHNs TOCTOBEPHOCTH MOIYYEHHOTO Pe3ysIbTarTa;
CO3JIaHH€ YCIOBUH ISl pa3BUTHUS YMEHUI IPOEKTHO-MCCIIEI0BATENbCKOM, TBOPUYECKOH 1A TEIbHOCTH;
pa3BuTHE UHTEpeca K chepam npodecCHoHATbHON AeSTEHPHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B cootBercTBum ¢ TpedoBanusmu GI'OC COO yrayOnéHHbIN ypOBEHb N3yYeHHs YUeOHOro mpermera
«Pu3nKa» Ha ypoOBHE CpeHero oduiero oOpazoBaHusl BbIOMpaeTCsl 00y4dalolUMUCS, TUIAHUPYIOIIUMU
MPOJOIDKEHHE 00Pa30BaHU 110 CIIEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

OO61ee 4ncI0 4acoB, pEeKOMEHJOBAHHBIX I M3yueHus (u3uku (yriayOneHHb ypoBeHb) — 340
yacoB: B 10 kimacce — 170 gacoB (5 yacoB B Hezeno), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).
[Ipemiaraemserii B mporpamme Mo (U3HKE MEpeveHb JIAOOPATOPHBIX W NMPAKTHUYECKUX PAOOT SIBISETCS
PEKOMEZIOBaHHBIM, YUUTENb JIelaeT BHIOOp MpoBeneHHUs Ja00opaTOpHBIX pabOT U OMBITOB C YYETOM
WHIUBUAYAJIBHBIX 0COOEHHOCTEN 00yYaroIINXCs.

B mnporpamMme mo ¢usnmke KakIOro Kiacca NpeasiaraeTcs pe3epB BpPEMEHH, OTBOAMMBIN Ha
BapUaTUBHYIO YacTh IPOTrPaMMBI, COJEpKaHUE KOTOPOH (OopMHUpYeTCsl y4aCTHUKaMH 00pa30BaTeIbHOIO
nporecca. Jlrobas paGouast mporpamMMa JOJKHA MOJHOCTHIO BKIIOYATh B ce0sl colepiKaHue TaHHOM
MporpamMMBbI 1o (hHU3HUKeE.

Conep:xanue o0yuenus B 10 kiacce.



Pa3zoen 1. Hayunwiti memoo no3Hanus npupooul.

®dusuka — pyHaaMeHTagbHas Hayka o npupoze. HayuHblil MeTos1 mo3HaHUS U METO/BI UCCIIE0BAHUS
(bU3NYECKUX SIBICHUH.

DKCIepUMEHT U TeOpusi B IIpoIecce Mo3HaHus npupoibl. Habnonenue u skcepuMeHT B PU3UKE.
CriocoObl n3MepeHus: (PU3NYECKUX BEIMUYMH (aHAJOroBble M LU(POBBIE U3MEPUTEIbHBIE MPUOOPHI,
KOMITbIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHnit pusnueckux BeIUUuH (a0COIIOTHAS U OTHOCUTENIbHAS).

MogenupoBanue GU3NIECKUX SBICHUN M MPOIECCOB (MaTepuanbHas TOUKa, aOCOIIOTHO TBEPAOE TEIO,
ujeanbHas )XKUJIKOCTh, UJCANIbHBIN ra3, TOUeuHbli 3apsa). ['unoresa. @undeckuil 3aK0H, TPAHUIBI €T0
IpuUMeHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MUpPA, B MPaKTHUYECKOM
JeITeIbHOCTH JII0ACH.

Y4eHnuecKkui SKCIePUMEHT, 1a00paTopHbIE paOOThI, TPAKTUKYM.

W3mepenue cuinbpl TOKAa M HAIpPsDKEHHUS B LENU IMOCTOSIHHOIO TOKAa IPU IMOMOILM aHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX IPHOOPOB.

3nakoMcTBO ¢ nudpoBoii madoparopueiil mo ¢usuke. [Ipumepsl n3mMeperns GU3NMYECKUX BEIWYHH MPU
MIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Paszoen 2. Mexanuxa.

Tema 1. Kunemaruka.

Mexannueckoe aBuxeHre. OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBHKeHUs. CucreMa oTcuéra.

[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 MPOEKIIMU HA OCH CUCTEMbI KOOpAUHAT. Tpaekropus.
[lepemerienue, CKOPOCTh (CpeaHsisl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKOPEHUE MaTepHallbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpauHaT. Cll0)KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBM>KEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUS U TTyTH MaTepUaTbHON TOYKH OT BPEMEHHU U UX rpaduKu.

CBobosHOE maseHue. YCKOpeHHe CBOOOAHOro majieHus. J[BukeHue Tena, OpPOIIEHHOro MOJ YIJIOM K
TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHMsI MaTepHaIbHOM TOYKH OT BPEMEHU U UX
rpaduKu.

KpuBonuneiinoe nemxeHue. J[BUKEHHE MaTEpPUAIbHOM TOYKM MO OKPYKHOCTH. YTJIOBas W JIMHEHHAs
ckopocth. Ilepuon u wacrora oOpamenus. lLleHTpocTpeMuTensHOEe (HOPMabHOE), KacaTelbHOE
(TaHTeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTEPHATbHOM TOUKH.

TexHnuyeckue ycTpolcTBa M TEXHOJIOIMUECKHUE MPOLIECCHI: CIIUIOMETp, ABM)KEHHUE CHAPSIOB, LIETIHBIE,
niectepéHyaThle U peMEHHBIE Nepeauu, CKOPOCTHBIE TU(THI.

JleMOoHCTpaLuuu.

Monenb cuctemMbl 0OTCUETA, MILTIOCTPALIM KUHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHHUS.

CrniocoObl uccie0BaHus IBUKEHUH.

Wnmroctpanus npeaensHoro nepexoia i i3MepeHne MrHOBEHHON CKOPOCTH.

IIpeoOpa3oBanue NBUKEHUN C UCIIOIB30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTBE.

HaGnronenue neuxeHus Tena, OpOIIEHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

Hanpasnenue ckopocTy MpH IBUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yriaoBoil CKOPOCTH B peAyKTOpE.

CpaBHeHHE MyTeH, TPACKTOPUM, CKOPOCTEU NBMXKEHUS OJHOIO U TOTO K€ Tella B Pa3HBbIX CHCTEMAaxX
OTcYéTa.

Y4eHnueckuit SKCriepuMeHT, 1a00paTopHbIe pabOThI, MPAKTUKYM.

N3y4yeHne HepaBHOMEPHOT'O IBUKEHUS C LIEJbIO ONPEAETIECHNS] MTHOBEHHON CKOPOCTH.

W3mepenue yckopeHus npu NpsIMOJIMHEHHOM paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOW TJIOCKOCTH.
UccnepoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenne  yckopeHus CBOOOMHOTO majeHusi (PEKOMEHIOBAaHO  HMCIOJb30BaHWE  ITU(POBOM
1abopaTopun).

W3ydyeHne fABWKEHUS Tela, OpOIIEHHOTO TOpU3OHTaNbHO. I[IpoBepka rumoTe3sl O TPSIMOU
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO Tea.
N3ydeHnne ABM>KEHNUS TeNa 110 OKPYKHOCTH C ITOCTOSIHHOM 110 MOYJII0 CKOPOCTBIO.



HccnenoBanue 3aBUCMMOCTH MTEpH0/1a 0OpalieHus] KOHMYECKOro MasiTHUKA OT €ro IapaMeTpoB.

Tema 2. Jlunamuka.

IlepBbiit 3akoH Hbrorona. MHepuuaneHble cuctemsl oTcuéra. IIpuHnun orHocurensHOCTH [amwies.
HeunepruanbHble cucTteMbl 0TCUETa (OIIpeesIeHUe, IPUMEPBI).

Macca tena. Cuina. [IpuHnun cynepno3uuuu cuil.

Bropoii 3akoH HproToHAa 1711 MaTeprUagbHON TOYKH.

Tpernii 3akoH Hpr0TOHA /17151 MaTEpUAJIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHMSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON M NHEPTHON MAaCCHI.

Cuna tsxecTd. 3aBUCUMOCTb YCKOPEHUs CBOOOIHOTO MAaJIeHHs OT BBICOTHI HaJl TOBEPXHOCTHIO IJIAHETHI
U OT reorpadu4eckoil mupoTel. J[BreHne HeOECHBIX Tl U MX CIyTHHUKOB. 3akoHbl Keriepa. [lepBas
KOCMHUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBUXKYIIErocs C yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS! CKOIbXEHUs U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTHBIEHUS NpPHU JBWKEHUU Tela B >KMIKOCTH WIM rase, €€ 3aBHCHUMOCTb OT CKOpPOCTHU
OTHOCHUTEJIBHOT'O JIBUYKEHUS.

Hasnenue. ['mapocratuyeckoe nasienue. Cuiia Apxumena.

TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKUE ITPOLIECCHI: IMOIIMITHUKM, JBHKEHUE HCKYCCTBEHHBIX
CITyTHHUKOB.

JleMoHCTpanuu.

Habnronenne qBMKEeHUS TEJ B UHEPLIUAIBHBIX M HEMHEPIUAIBHBIX CHCTEMAaX OTCUETA.

ITpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHIPOB WIHM IIAPOB Pa3HOM MAacChl ¢ OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEJIBHO
HEUHEPLHUAIBbHONU CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJEHCTBYIOIIEH MPUJIOKEHHBIX K TEJIy CHUJ C IPOM3BEIEHUEM Macchl Tejla Ha €ro
YCKOpPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOUIUX B PE3YJIBTATE B3aUMOAECUCTBUSA TE.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABbEME U NTAZICHUH.

[{enTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Y4eHnueckuil 3KCepuMeHT, 1a00paTOPHbIE padOThI, IPAKTUKYM.

W3mepenue paBHOAECHCTBYIOLIEH CHIT IPU AIBUYKEHUH OpYCKa 110 HAaKJIOHHOW TIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTU BPEMEHU JBMKEHMsI OpycKa MO HAKJIOHHOM IJIOCKOCTH Ha
3aIaHHOE PACCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00pasiie, OT UX
nedopmaruu.

N3ydenue nBUKEHHS CUCTEMBI TN, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuit OJIoK.

W3mepenue korphuienTa TpeHus 1Mo BeIUUrnHe YIriIoBoro koddgduurenta 3aBUcuMocT Frp(N).
HccnenoBanue quxeHus: Opycka o0 HaKJIOHHOM IJIOCKOCTHU C IEPEMEHHBIM KO3(PPUITIEHTOM TPEHUSI.
N3ydeHne nBuKEHMS Ipy3a HA BaLy C TPEHUEM.

Tema 3. CtaTuka TBEpIOTO TENA.

AbcomoTHOo TBEpAOe Teno. [locTynarenbHOe U BpallaTesIbHOE IBUKEHUE TBEPAOTO Teaa. MOMEHT CHIIbI
OTHOCHUTENIBHO OcH BpaiueHus. 1lnedo cunibl. CrioxkeHue cui, IpHIOKEHHBIX K TBEpAOMY Teiy. LleHTp
TSKECTH TeJa.

VYcnoBus paBHOBECHS TBEPIOTO TeNA.

YcToliunBoe, HeYCTOWYUBOE, 6€3pa3INYHOE PaBHOBECHE.

TexHudyeckne yCTpOWCTBA W TEXHOJOTMYECKHE TPOLECChl: KPOHIUTEHMH, CTPOMTENBHBIA KpaH,
pemeéTyarbie KOHCTPYKIUU.

JeMoHcTpanuu.

VYcoBus paBHOBECHS.

Bunasl paBHOBecHS.

YdeHn4ecKuit 3KCIIEpUMEHT, J1a0opaTopHble paboThl, MPAKTUKYM.

HccenenoBanue yciaoBuil paBHOBECHUS TBEPIOTO TENA, UMEIOILETO OCh BPALLICHMUS.



KoHcTpynpoBaHue KpOHIITEHHOB U PacuéT CUJl YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPIOTO TEJNA, UMEIOLIETO IUIOMAIb OIOPBI.

Tema 4. 3akoHBI COXpaHEHUSI B MEXAHHKE.

NmMnynsc MmaTepralibHONM TOUYKHU, CUCTEMBI MaT€pUAIbHBIX TOUEK. LIeHTp Macc cucTeMbl MaTEpHAIBHBIX
Touek. TeopeMa o IBM>)KEHUU LIEHTPA Macc.

NMItynbC cuilbl 1 ”3MEHEHHE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktrBHOE nBMXKEHUE.

MomeHT umnynabca MarepuanbHOM TOuku. [IperncraBieHune O COXpaHEHHMM MOMEHTa HMMIYJbCa B
LEHTPAIBHBIX ITOJAX.

PaGora cuiibl Ha MasioM U Ha KOHeYHOM niepeMenieHnu. ['paduyeckoe nmpeacraBieHne paboThl CUIIBL.
MOUHOCTH CHIIBL.

Kunernyeckas sHeprus martepuanbHONM TOYKH. Teopema 00 W3MEHEHHWU KWHETHYECKOW SHEpPruu
MAaTepHaAIbHON TOUKH.

[lorenuumaneHble U HenmoTeHUUalbHble cuibl. lloTeHnumanbHas sHeprus. lloTeHuunanbHas sHeprus
yrpyro aedopMupoBaHHON npyxuHbBL. [loTeHIanbHast SHEPTHS Tella B OJHOPOJHOM T'PaBUTAIIHOHHOM
nonie. [loTeHmanbHas »Heprusl Tejla B IPABUTALMOHHOM TMOJIEé OJHOPOIHOTO Iapa (BHYTPU M BHE
mapa). Bropast kocmuueckas CKopocTb. TpeTbsi KOcMUYECKasi CKOPOCTb.

CBsi3p pabOThl HETOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEPTUU CHUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON DHEPTHUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

VYpaBHenue bepHyiun U UICATBHOM KUAKOCTU KakK CIIEICTBUE 3aKOHA COXPAHEHUS MEXaHWYECKOMN
SHEpPrUu.

TexHuyeckue YCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: JIBUKEHUE PAKET, BOJOMET, KOIED,
MPYXUHHBIA TUCTOJET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

JeMoHcTpanmu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE NBH>KEHUE.

N3mepenne MOIHOCTH CHIIBL.

W3meHeHne sHepruu Tena npy COBEPIIEHUH PadOThI.

B3anMHble mpeBpallleHus] KHHETUYECKOM M MOTEHLIHMAIbHOM PHEPruil MpH JEUCTBUM HA TEJIO CHUJIBI
TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue >Hepruu Mpu cBOOOIHOM MaJICHUH.

Y4eHnueckuil 3KCepuMeHT, 1a00paTOPHbIE padOThI, IPAKTUKYM.

N3mepenne ummyinbca Tesaa o TOpMO3HOMY ITyTH.

W3mepenue cusbl TSI, CKOPOCTH MOJIETH 3JEKTPOMOOMIIS U MOITHOCTH CUJIBI TATH.

CpaBHEHHNE U3MEHEHUSI UMITYJIbCA TEJla C UMITYJIBCOM CHIIBIL.

HccnenoBanue coXpaHeHUs: UMITYJIbCA IPHA YIPYTOM B3aUMO/ICHCTBUU.

N3mepenne KNHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIIMAIbHOM 3HEPTUU PYKUHBI C paOOTOM CHUIIBI TPEHHUS.

Omnpenenenre pabOThI CUITBI TPEHUS TIPU IBIXKEHUH Tella M0 HAKJIOHHOM TIIOCKOCTH.

Pazoen 3. Monexynapunas ¢uzuxa u mepmoounamuxa.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH.

OCHOBHBIE TIOJIOKEHHS MOJEKYIsIpHO-kKuHeTH4Yeckoil Teopuun (MKT), ux ombITHOE 0OOCHOBaHHE.
Huddysus. bpoyHOBckoe nBHkKEHHE. XapakKTep IBM)KEHUS M B3aUMOJICHCTBHUS YacTHI[ BEIIECTBA.
Monenu cTpoeHHsl Ta30B, JKUIKOCTEH M TBEPIABIX Tel U 00bSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mmojeneit. Macca u pazMepsl Mosiekyll (atomoB). KonmnuectBo Bemectsa. IlocTosiHHas ABorajipo.
TennoBoe paBHoBecue. Temneparypa u criocoos! e€ nzmepenus. [lkana remnepatyp Llenbcus.

Mogenp uaeaibHOTO ra3a B MOJIEKYISPHO-KMHETUYECKOW TEOPUU: YaCTHUILBI T'a3a IBUKYTCSA XaOTUUECKU
U HE B3aUMOJICUCTBYIOT APYT C APYIOM.

['a3oBbie 3akoHBL. YpaBHeHue MenneneeBa—Kianeiipona. AOcomoTHass TemmnepaTypa (IIkaia
temnepatyp KenbBuna). 3akon J[lanmpbrona. WM3omporecchl B HJ€aIbHOM Ta3e C MOCTOSIHHBIM
KOJIMUYECTBOM BelllecTBa. [ 'paduueckoe npecTaBlieHrne U30MPOIECCOB: H30TEpPMa, H30X0pa, n300apa.



CBsi3b MEXy JABIEHUEM U CpeJHENH KMHETMUYECKOW SHEPTrUei MOCTYNaTeNbHOrO TEIIOBOrO JBUKEHUS
MOJIEKYJT HJEAJIbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJEKYJISPHO-KHMHETUYECKOW TEOpUU HI€aTbHOIO
rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphl TEPMOJIMHAMHYECKON CHCTEMBI CO CpeIHEe KMHETHUECKOW dHEpruen
[TOCTYIATEIBHOIO TEIJIOBOTO JIBMXKEHMS €€ YaCTHUL.

TexHuueckue yCTPOHCTBA W TEXHOJOTMYECKHE MPOIECCHL: TEpMOMETp, OapoMeTp, MOIydeHue
HaHOMAaTEpHUAJIOB.

JleMoHcTpanuu.

Mopenu 1BUKEHUS YaCTULl BEIIECTBA.

Monens OpOYHOBCKOTO JTBUKCHHUS.

Buneopoinuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO ABUYKECHHUS.

Huddysus sxuarocreit.

Mogens onbiTa llTepHa.

[IpuTsxeHue MOJIEKYII.

Mojenu KpUCTAINTAYECKUX PEMIETOK.

HabGnronenue u uccnenoBaHue H30MPOIIECCOB.

Y4eHnuecKui FKCIEPUMEHT, 1a00paTopHbIe pabOThI, TPAKTUKYM.

HccnenoBanue npoiiecca yCTaHOBICHHUS TEIUIOBOTO PaBHOBECUS IPH TEIJIOOOMEHE MEXy ropsayeil u
XOJIOIHOI BOIOM.

W3yuenne n30TepMHUYECKOTo Tporecca (peKOMEHI0BaHO NCIOIb30BaHKE U(POBOIL 1aboparopun).
N3yuenune n30xXopHOro mnpoiecca.

N3yuenue uzodapHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHHUS.

Tema 2. Tepmogunamuka. TerioBbie MaITUHBIL.

Tepmonunamuueckas (T/Zl) cucrema. 3ajaHue BHENIHUX YCIOBUH ISl TEPMOJAMHAMUYECKON CHUCTEMBI.
Buemnne u BHyTpeHHuUEe mapameTrpbl. [lapaMeTpbl TEpPMOIMHAMHYECKOM CHUCTEMBI KaK CpEIHHE
3HAUYEHMSI BEJIMYHH, OMUCHIBAIOLIUX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepmonuHamuku. CaMONpOM3BOJIbHAS peaKcalus TEPMOJUHAMUYECKON CHCTEMBI K
TEIJIOBOMY PaBHOBECHUIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMa YypaBHEHUM: ypaBHeHUE MeH[eneeBa—
Kuaneiipona u BbIpakeHUE 11 BHYTPEHHEW 3HEpruu. Y CIOBHUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kast
KOHIICHTpAIIUs YacCTHIl, BEICOKHE TeMIepaTyphl. BeipaxeHnue /st BHYTPEHHEW SHEPTHUH OJTHOATOMHOTO
UJealbHOrO rasa.

KBa3ucratnueckue 1 HeCTaTHUECKHUE TPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKE. Bpruncienue paboTel mo rpaduky mpomecca Ha pV-
rarpaMme.

Tennmonepenaua kak crnocod W3MEHEHHsS BHYTPEHHEH SHEPruu TEPMOJMHAMUYECKOW CHCTEMBbI 0e3
coBepuieHus padboTel. KoHBeK1MsI, TEMIONPOBOAHOCTb, U3JIyUEHHE.

KonmuuectBo Ttemnotrel. TemnoémkocTe Tena. VYaenbHas W MOJSIpHAs TEIUIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. VYaenpHas TemioTa CropaHus TOIUIMBA. Pacyér kojauyecTBa TEMJIOTHI MPHU
terutonepenave. [lonstre 00 annabatHoM mpoiiecce.

[lepBbiii 3akOH TepMoaWHAMUKU. BHyTpeHHss sHeprus. KomnuecTBo TeruioTsl M paboTa Kak Mephl
M3MEHEHUs BHYTPEHHEHN YHEPTruu TEPMOJINHAMUYECKONU CUCTEMBI.

BTopoii 3aKkoH TepMOJMHAMUKH JJI1 pAaBHOBECHBIX MPOIIECCOB: Yepe3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJUHAMHYECKON CHCTEMBI MIPOXOANT SIMHCTBEHHAs aqnadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akoH TepMOJMHAMUKH Ul HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO MEpeNaTh TEIJIOTY OT
0oJee X0JIOAHOTO Tena K Oojee Harperomy 0e3 kommencanuu (Knaysuyc). HeoOpatumMocTh mpupoHbIX
ITPOLIECCOB.

[Ipunuune! nefictus Teraossix MamuH. KIT/.

MakcumanbHoe 3nauenue KII. [{uka Kapno.

DKOJIOTMYECKHUE aCEeKThl UCII0JIb30BaHUsI TEIJIOBBIX ABUTaTeNiel. TeninoBoe 3arpsi3HeHNe OKpyKaroen
cpensbl.

TexHu4eckne ycTpoicTBa U TEXHOJIOTHUECKHUE MPOLECCHI: XOIOAUIbHUK, KOHIULIIUOHED, TN3EIbHBINA U
KapOIOpAaTOPHBIN JBUTATENH, MapoBas TypOWHA, MOTyYEHHE CBEPXHHU3KUX TEMIIEpaTyp, YTHIH3AIUS



«TETUIOBBIX» OTXOA0B C HUCMOJIH30BAaHUEM TEIIJIOBOTO HACOCA, YTHIN3AIHs OMOOPTaHUYECKOTO TOIUINBA
JUTS BBIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

JleMoHCTpanuu.

W3meHneHue TeMiiepaTypbl Ipu aquadaTHyecKoM PaclIupeHUH.

Bo3ayminoe oruuso.

CpaBHeHME yIeTbHBIX TEIIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aanabdaTHOTo mporecca.

KoMnbrorepHbie MO/IENN TEIUIOBBIX ABUTATEIICH.

YdeHn4ecKuit SKCIIEpUMEHT, JIAOOpaTOPHBIE PaOOThI, MPAKTHKYM.

N3Mepenne yienbHOM TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BELIECTBA.

HccnenoBanue aquabaTHoro mporecca.

N3ydyeHne B3aMMOCBS3M SHEPIrUU MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEpaTypbl KUIIEHUS
JKUIKOCTEH.

Tema 3. ArperaTtHble COCTOSIHUS BelllecTBa. Pa30BbIe MEPEXOIBL.

[TapooOpa3oBanue u koHaeHcanus. VicnapeHue u kuneHue. Y enbHas TeIoTa napooopa3oBaHusl.
HacpbllieHHble ¥ HeHacblllleHHble mapbl. KauecTBeHHas 3aBUCHMMOCTb IIJIOTHOCTH U JIaBJICHUS
HACBILIEHHOTO Mapa OT TeMIIepaTypbl, HX HE3aBUCUMOCTh OT 00bEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTD
TEMIIEPATYpPbI KUIIEHUS OT AABJICHUS B KHUJIKOCTH.

BrnaxnocTs Bo3nyxa. AGCONMIOTHAS U OTHOCUTENbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpucraminueckue u amopdusbie Tena. AHU30TPOIUS CBOMCTB KpUCTAILIOB. [inaBnenue u
KpucTamu3anus. Y ieiabHas Teruiora miasineHus. Cyonumanus.

Hedopmaru TBEpHoro Ttema. Pactsokenume m coxarme. Chosur. Moayne IOwnra. Ilpenen ympyrux
nedopmarui.

TemuioBoe pacminpeHue )XKUIKOCTEN 1 TBEPABIX Tell, 00bEMHOE U JIMHEHHOE paciiupeHne. AHrapMOHU3M
TETUIOBBIX KOJIEOAHMN YacTHIl BEUIECTBA KaK MPHYMHA TETUIOBOTO PACHIMPEHUs Tell (Ha KaueCTBEHHOM
YpOBHE).

ITpeoOpa3oBanue sHEpruu B (ha30BBIX MEPEXOAAX.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

IToBepxHocTHOE HaTsKeHHE. KoadduiumeHT noBepxHOCTHOrO HaTshkeHUs. KanusuispHble sBISHHUS.
JlaBiieHre noa UCKPUBJIEHHON MOBEPXHOCTHIO kuaKoctu. dopmyina Jlamnaca.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE IPOLECCHI: JKUAKHE KPUCTAJLIBl, COBPEMEHHBIE
MaTepHallbl.

JleMOoHCTpauuu.

TennoBoe pacmmpeHue.

CBolicTBa HACBIIIEHHBIX IAPOB.

Kunenne. Kunienre npu noHWKEHHOM JIaBJICHUU.

W3mepenune cuipl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CmauuBanue.

Kanunnsipusie siBneHus.

Moneny HEHbIOTOHOBCKOM KHUIKOCTH.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

HccnenoBanune HarpeBaHus U IUIABJICHUS KPUCTAUINYECKOTO BELIECTBA.

Buner nedopmanuii.

Habmonenue mansix aedopmariuii.

Y4eHnueckuit 3KCIepuMeHT, 1a00paTOPHbIE padOThI, IPAKTUKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mepenne yaenpHOM TENI0THI IIJIaBJICHUS JIbIA.

N3yuyeHue CBOMCTB HACBHIICHHBIX I1APOB.

N3mepenue abCoMOTHOM BIaXKHOCTH BO3/lyXa M OL[EHKA MacChl IapoB B MOMEILICHUH.

N3mepenne kod¢dunmerTa moBepXHOCTHOTO HATSHKEHHUS.

N3mepenue moayns FOHra.



HccnenoBanue 3aBUCUMOCTH Je()OpMALIU PE3MHOBOTO 00pasiia OT NPUI0KEHHOM K HEMY CHIIBL.

Pazoen 4. dnexmpoounamuxa.

Tema 1. DnexTpuueckoe mnoie.

OnekTpu3anuss Tead U €€ MPOSIBICHUSA. DJIEKTPUUECKUH 3apsa. J(Ba BHUIA 3JIEKTPUYECKHUX 3apsi/IOB.
[IpoBOHMKYM, AMAIEKTPUKU M IOJIYNPOBOJHHUKU. ODJEMEHTApHBIM 3JIEKTPUUYECKUN 3apsAl. 3aKOH
COXpaHEHUs IEKTPUIECKOr0 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onexrpuueckoe nosie. Ero aeiicTBue Ha 3IEKTpUYECKUE 3apsIbl.

Hanpsokénnocts anextpuyeckoro mois. [IpoOueiii 3apsa. JInHuM HAnpsHKEHHOCTU AIIEKTPUYECKOTO
noJis. OAHOPOHOE IIEKTPUYECKOE TTO0JIE.

[loTeHMAanbHOCTh  AJEKTPOCTATHYECKOrO  Mosisl.  Pa3HOCT  MOTEHUMAIOB U HaIpsKEHUE.
IToTrennmanpHas SHEprus 3apsAja B JJIEKTPOCTaTUYECKOM Iosie. IloTeHnua 3JeKTpocTaTHYeCKOro Mois.
CBsi3p HampsHKEHHOCTU TOJS M Pa3HOCTH MOTEHLMAJIOB JUIS AJIEKTPOCTATUYECKOTo TMoisl (Kak
OJIHOPOJ/IHOT'O, TaK U HEOJTHOPOAHOI0).

[IpuHUuMI Cyneprno3uLvy ANEKTPUIECKUX MOTEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHON cdepsl. [lone paBHOMEPHO 3apsiKEHHOTO O
00bémy 1mapa. [lome paBHOMEpHO 3apsiKeHHOW OECKOHEYHOW IUIOCKOCTH. KapTuHbl JHUHUN
HaNpspKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIUAIBHBIX IOBEPXHOCTEH.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPsi/IOB.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IT0JI€e. [[uaneKkTpudeckas MpoOHULAeMOCTh BEIIECTBA.
Konnencarop. D51eKTpoEMKOCTh KOHACHCATOPA. DNEKTPOEMKOCTh INIOCKOTO KOHIEHCATOPA.
[TapamtenpHOE coequHenne KOHAeHCaTopoB. [locnenoBarenbHOE COEIMHEHHE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJEHCATOPA.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue  yCTpOHMCTBA M TEXHOJOTMYECKHE  MPOLECChI:  AJIEKTPOCKOM,  JJIEKTPOMETD,
ANIEKTPOCTaTUYECKash  3allMTa,  3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  KOHAEHCATOPbHI,  T'€HepaTop
Ban ne I'paada.

JeMoHcTpanmu.

YCTpolCTBO M IPUHLIKIL AEUCTBUSA DJIEKTPOMETPA.

DEeKTPUUECKOE M0JI€ 3apsSyKEHHBIX IIaPUKOB.

DJNEKTPUUECKOE MOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mopaens anekTpocratuueckoro reaeparopa (Bau e ['paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNeKTpocTaTUUECKas 3aluTa.

YCTpolCTBO U AEHCTBUE KOHIEHCATOPA ITOCTOSSHHOW U IIEPEMEHHOM EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH TIOCKOTO KOHJEHCATOpa OT IUJIOLIAAM IUIACTUH, PACCTOSHUS MEXIY
HUMHU U TUIIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3JEeKTPUYECKOT0 MOJIS 3apSKEHHOT0 KOHJIEHCATOPA.

3apsiaKa u pa3psKka KOHACHCATOpa 4Yepe3 peE3UCTop.

Y4eHnueckuit 3KCepuMEHT, 1a00paTOpHbIE pabOThI, TPAKTHUKYM.

Onenka cul B3aMMOJEHCTBHS 3apsSKEHHBIX TEll.

Habntoienue npeBpaltiieHus: 3HEpruy 3apsHKEHHOT0 KOHJIEHCATOpa B HEPTHIO MU3JIy4YEHUs CBETOINO0/1A.
N3ydeHne nporekaHus TOKa B LIETIH, COJEPIKaIed KOHAEHCATOoP.

Pacripenenenne  pazHOCTM TOTEHIMANOB  (HANMPSOKEHHWS) TIPH  MOCIEIOBATEIIbBHOM  COCTUHEHUH
KOH/ICHCATOPOB.

HccnenoBanue paspsia KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. [IoCcTOAHHBIN 2IEKTPUUECKUN TOK.

Cuna toka. [TocTosITHHBIN TOK.

VYcnoBus CylecTBOBAHMS IOCTOSIHHOIO 3JIEKTPUYECKOro Toka. Mcrounuku toka. Hampsbxenue U u
S/C é.

3akon Oma J1J1s ydacTKa IIeTH.

DNEKTPUUECKOE CONPOTUBJIECHHE. 3aBUCHUMOCTh COINPOTUBIIEHUS OJHOPOJHOIO IMPOBOJHUKA OT €ro
JUIMHBI U TJIOIAU TIOTIEPEYHOr0 CEYEHUS. Y IeJIbHOE CONPOTUBIIEHUE BELIECTBA.



[TocnenoBarenbHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHHUKOB. Pacuér pa3BeTBIEHHBIX
anexTpudeckux meneit. [Ipasmna Kupxroda.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JleHua.

MOmHOCTB 3NEKTPUUECKOr0 TOKA. TermoBas MOIHOCTb, BbIAENIIEMas Ha pE3UCTOpE.

OJIC u BHYTpEHHEE CONPOTHBJICHHUE HCTOYHMKA ToKa. 3akoH Oma I TOJHOH (3aMKHYTOM)
BJIEKTPUYECKOM e, MOIIHOCTh UCTOYHUKA TOKA. KOpOTKOE 3aMbIKaHKeE.

Konnencarop B Lenu mocTOSIHHOrO TOKA.

TexHruueckue yCTpOWCTBA UM TEXHOJIOTMYECKUE NPOLIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKON SHEPTUH.

JleMoHCcTpanuu.

N3mepenne cuitbl TOKa U HAIIPSHKEHHUS.

UccrenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HAINPSDKEHUS Ul PE3UCTOpA, JaMIlbl HAKAJIMBAaHHUS W
CBETOJINO/IA.

3aBUCHMOCTh COMPOTUBIICHUS LUIUHIPUUECKUX MPOBOJAHUKOB OT JIMHBI, TUIOLIAAN MOMEPEYHOrO
CEYEHMS U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIICHHS MIPHU MIOCTOSTHHOM HANPSHKCHUH.

[Ipsimoe uzmepenune DJC. KopoTkoe 3aMblkaHNe TaJIbBAHUYECKOTO 3JIEMEHTA M OLEHKA BHYTPEHHETO
CONPOTHUBIICHUS.

Crioco0Obl cOeTMHEHUST KICTOYHUKOB ToKa, DJ]C GaTapei.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEK1y MOJFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA B LICTIH.
Y4eHnuecKui IKCIIEPUMEHT, J1a00OpaTOpHbIE padOThI, MPAKTUKYM.

HccnenoBanue cMEaHHOrO COCIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHHS IIPOBOHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSKEHUS IS JTAMITbl HAKATMBAHUSL.

YBenuueHue npesesa u3MepeHus amrnepMmeTpa (BoJIbTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHUS HICTOYHHKA TOKA.

UccnepoBanue 3aBucumoctu J/]C raabBaHUUECKOro 3J€MEHTAa OT BPEMEHHU IIPU KOPOTKOM 3aMbIKaHHH.
HccnenoBanue pa3HOCTH NOTEHIHUAIOB MEXY MOJTOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA B IIEIH.
HccnepoBanue 3aBUCUMOCTH MOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3inMuHbIX Cpelax.

DneKkTpruyecKasi MpOBOAMMOCTD Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJAUMOCTb TBEPBIX METAJIIOB.
3aBHUCHUMOCTB COTIPOTUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCTBEHHAss W MPUMECHAsT MPOBOJMMOCTh MOJYIPOBOAHUKOB. CBOICTBA p—n-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DONEeKTPUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOJMTHYECKAs JAUCCOLMAIMS. DIIEKTPOIU3. 3aKOHBI
®dapanes 111 JIEKTPOIN3a.

OnekTpryecknii TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOATENbHBIN pa3psa. Pasnuunble THIBI
CaMOCTOATENbHOTO pa3psaa. Monuus. [1nazma.

TexHHUYECKHE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: Ta30pa3psAIHbIC JaMIIbl, JJIEKTPOHHO-TTydeBas
TpyOKa, MOJIYMPOBOIHUKOBBIE NPHUOOPHI: TUON, TPAH3UCTOP, (OTOAMOM, CBETOIMOM, TadbBaHUKA,
padbuHUpPOBAaHNUE ME]IH, BBITUTABKA aTFOMHHUS, JIEKTPOHHAST MUKPOCKOTIHSI.

JleMOHCTpanuu.

3aBHCUMOCTb COTPOTUBIIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JIEKTPOJIUTOB.

3akoHbI anextposnsa dapanes.

HckpoBoit pa3psx 1 TpOBOAMMOCTE BO3/1yXa.

CpaBHeHHE MPOBOJIMMOCTH METAJIOB U TTOJIYITPOBOTHUKOB.

OnHOCTOPOHHSISE TPOBOJUMOCTD AHOIA.

Y4eHnueckuit 3KCIepuMEHT, 1a00paTOPHBIE padOThI, IPAKTUKYM.

HaGmonenue anekrpornusa.

N3mepenue 3apsiia OAHOBAIIEHTHOIO HOHA.

HccnenoBanue 3aBUCHMOCTH CONPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMITEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOJA.



Duzuyeckuii NPAKMUKyM.

CrocoObl  mM3MepeHHs (U3NYECKUX BEIMYMH C HCIOJb30BAaHUEM AHAJIOTOBBIX U LHU(POBBIX
M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHUTEIILHBIC
MOTPEUIHOCTH U3MepeHuil pusnueckux BenuyuH. OLeHKa MpaHull OrPELIHOCTEH.

[TpoBeieHne KOCBEHHBIX M3MEPEHHUH, MCCIECIOBAHUN 3aBUCHMOCTEH (DM3MYECKUX BEIHYWH, MPOBEpKa
NPEUIOKEHHBIX TUMOTe3 (BBIOOp M3 paldoT, ONMMCAHHBIX B TEMATHYECKHUX pasfeniaXx «Y4YeHHYECKHi
AKCIIEPUMEHT, Ja0OpaTOPHBIE pabOTHI, TPAKTUKYM).

Mescnpeomemuvie cea3u.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce ocCymiecTBIsleTcss € y4ETOM
COZIepIKATENBbHBIX MEXIPEAMETHBIX CBSA3EH C KypcamMH MaTeMaTHKH, OMOJIOTMH, XUMUH, Teorpapuu u
TEXHOJIOTUH.

Me:xnpeaMeTHbIE TOHITHS, CBI3aHHBIE C U3YYEHUEM METO0B HAyYHOI'O MO3HAHUS: SBJICHUE, HAyYHBIN
¢axT, runoresa, pu3nUeckas BEIMUYMHA, 3aKOH, TEOpUs, HAOIIOEHUE, SKCIIEPUMEHT, MOJIEINPOBAaHUE,
MO/IEJIb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHH, U3MEpUTENbHBIE IPUOOPHI, U POBast 1adOpaTOPHsL.
Marematuka: Penienne cuctemsl ypaBHeHHH. JIuHeliHas ¢pyHkuus, napaboma, runepboia, uxX rpapuxu
U cBoicTBa. TpuroHomerpuyeckue (QYHKIHMU: CHHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI M NX MPOEKIIMY Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.
Buonorusi: MexaHuyeckoe IBMKEHHWE B KHUBOW mpupozae, nud@ys3us, ocMoc, TEII000MEH KHBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY)KAIoLIeW cpenbl, YTHIU3alus OMOOPraHMYecKOro TOIUIMBA
IUIs1 BEIPAOOTKH «TETUIOBOW» U DJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHNE M KaMUIAPHBIC SIBICHUS B
IIPUPOJIE, DIIEKTPUUECKHE ABJICHUS B )KMBOU IIPUPOJIE.

XuUMHS: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSpHas
Macca, IOJydYeHUE HAaHOMAaTEepUaJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH WU Ta30B, KUIKHE
KPUCTAJUIBI, 3JIEKTPUYECKHUE CBOWCTBA METAJUIOB, AJIEKTPOJUTHUYECKAs IHCCOLMALMS, TabBAHUKA,
NIEKTPOHHAs! MUKPOCKOIIMS.

['eorpa¢us: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHonorus: npeobpa3zoBaHue ABMKEHMH C UCIOJIb30BAHUEM MEXAaHHU3MOB, YUET CYXOro M JKHAKOIO
TpEHUs] B TEXHUKE, CTAaTUUYECKME KOHCTPYKIUMH (KPOHIUTEHH, pelieryaTble KOHCTPYKIUH),
UCIOJIb30BAHNE 3aKOHOB COXPAaHEHHs] MEXaHUKU B TEXHUKE (TMPOCKOI, BOJOMET U JPYTHUE), IBUTATENb
BHYTPEHHEIr0 CropaHusi, napoBas TypOWHa, OBITOBOI XOJOIWIbHHUK, KOHAMIIMOHEpP, TEXHOJOTUU
IIOJIyYEHUSI COBPEMEHHBIX MATE€pHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, M HAHOTEXHOJOIHH,
ANIEKTpOCTaTUYECKash  3allliTa,  3a3eMJIGHHE  3JIEKTpOnpuOOpoB,  ra3opaspsaHble  JIaMIIbL,
MOJTYITPOBOTHUKOBBIE MPUOOPHI, TaJIbBaHUKA.

Conep:xanue o0yuyenus B 11 kiacce.

Pasoen 4. Dnekmpoounamuxa.

Tema 4. MarauTHoe noJe.

B3aumoneicTBue NOCTOSIHHBIX MarHWTOB M NPOBOJHMKOB C TOKOM. MarHutHoe mnone. Bekrtop
MarHuTHOM MHAYKIMH. [[puHIMI cynepno3suiuy MarHUTHBIX osied. JIMHUM MarHUTHOM MHTYKIIHH.
MarHuTHOe 10JIe MPOBOAHMKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KAaTYIIKH U KPYroBOro BUTKA). OIBIT
Opcrena.

Cuna Amniepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHia, €€ HampaBJ€HHE W MOAYJb. JIBH)KEHHE 3apsHKEHHOM 4YacTHUIBI B OJHOPOIHOM
MarHuTHOM nose. Pabora cunsl Jlopenna.

MaruutHoe nosie B Bemectse. DeppoMarHeTuky, napa- U IMaMarHeTHKH.

TexHnyeckue ycTpoWcTBa M TEXHOJOTMYECKHE IIPOLECCHI: NPUMEHEHHE IOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP, AMEKTPOABUraTENb SIKOOU, YCKOPUTENN JIEMEHTAaPHbBIX YaCTHII.
JleMoHCTpanuu.

Kaptuna nuHUN HMHIYKOUUM MarHUTHOTO TIOJIS TMOJIOCOBOTO M IMOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHUTOB.

Kaptuna nuHMII MarHUTHOW MHAYKIMU TOJS JUIMHHOTO MPSIMOTO MPOBOAHMKA M 3aMKHYTOTO
KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoaeiicTBre AByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.



HencrtBue cuisl JIopeHIIa Ha MOHBI AIIEKTPOJIATA.

Habmtoienue nBU>KeHUs ImyvKa 3J€KTPOHOB B MATHUTHOM TIOJI€.

[TpuHIUN AEHCTBUS SIEKTPOU3MEPHUTEIBHOTO TPUOOPA MATHUTOAIEKTPUUECKON CUCTEMBI.
Y4eHnuecKuit IKCIEPUMEHT, JIaOOopaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue MarHUTHOTO 110J1s1 IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnepoBanue 1elcTBUS NOCTOSHHOIO MarHUTa Ha PAMKY € TOKOM.

N3mepenue cunbl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. DnekTpoMaroHuTHasi UHIYKIIUS.

SBnenue anekTpoMarHuTHOM MHAYKUMH. [loTok BekTOopa MarHuTHOM MHAyKuuu. DC MHAYKINU.
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu Papazaes. Buxpesoe anexkrpuueckoe nosie. Toku Dyko.

O/1C uHAYKUIMHU B IPOBOJIHUKE, ABHXKYILIEMCS B OTHOPOJIHOM MAarHUTHOM IOJI€.

IIpaBuio Jlenua.

WNuaykruBHOCTh. KaTylika MHAYKTHBHOCTH B LIETIM TOCTOSIHHOTO TOKa. SIBneHue camonHaykuuu. 31C
CaMOUHTyKIIUH.

DHeprus MarHuTHOTO MOJIs1 KaTYIIKH C TOKOM.

DNIeKTpOMarHuTHOE IOJIE.

TexHuuyeckue ycTpoiicTBa U TEXHOJIOTMYECKHE MTPOLIECChl: HHAYKIIMOHHAs NI€4b, COJIEHOU /I, 3aIUTa OT
3JIEKTPU3ALMU TEJ IPU IBUKEHUH B MAarHUTHOM I10JI€ 3E€MIIH.

JeMoHcTpanmu.

Habntoienue siBieHus 31eKTPOMAarHUTHON MHTYKIIUH.

Uccnenosanue 3apucumoctd IC UHIYKIIMU OT CKOPOCTH U3MEHEHHS] MArHUTHOT'O TIOTOKA.

IIpaBuiio Jlenua.

[Tanenne marauTa B alFOMUHUEBOM (MEHOM) TpyOe.

SIBneHne caMOMHIYKIIMH.

Uccnenosanue 3aucumoctd IC caMOMHAYKIIMHU OT CKOPOCTH U3MEHEHHMSI CUIIbI TOKA B IIETIH.
YdeHn4eckuit 3KCIIepuMEHT, J1a00opaTopHbIe pabOThl, IPAKTUKYM.

HccnenoBanue siBIEHUS 31€KTPOMAarHUTHON MHIYKIUH.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue siBIEHNS CAMOMHTYKIUH.

C6opka Mo/ie M JIEKTPOMarHuTHOTO TeHeparopa.

Paszoen 5. Konebanus u onnui.

Tema 1. Mexanunueckue KoneOaHus.

KonebarenbHas cuctema. CBoOOIHBIE KOJIEOaHHUS.

I'apmonnueckue konebanusa. Kunemaruueckoe n TMHAMUYECKOE ONMMCAaHUE. DHEPreTHUECKOe OMUCaHNe
(3aKOH COXpaHEHMsI MeXaHW4YecKoW 5Hepruu). BbIBOA NHHAMHUYECKOTO OMHMCAHUS TapMOHMYECKUX
KoJIeOaHUH U3 UX SHEPreTUYECKOr0 U KHHEMAaTHUECKOT0 OMMCaHUsI.

Amruntyaa u ¢aza xonebanuil. CBA3b aMIUIUTYAbI KOJ€OaHUN HMCXOJHOM BETUYMHBI C aMIUIUTYAaMH
KoJIeOaHU €€ CKOPOCTU M YCKOPEHHUS.

[Tepuon m vacrora xonebanuid. [leproa mMabIx CBOOOMHBIX KOJIEOAaHWM MaTEMaTUYECKOTO MasTHHKA.
ITepuon cBOOOHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA.

[Tonsitne o 3aryxaronux kojeOaHusx. BeiHyxkneHHBbIC KoneOanus. Pezonanc. Pe3oHaHcHas kpuBas.
Bnusinue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIEOaHMS.

TexHuueckue yCTpONCTBAa M TEXHOJIOTMUYECKHE MPOIECCHl: METPOHOM, Yachl, Kadyeiau, MYy3bIKaJbHbIE
MHCTPYMEHTBHI, ceiicmorpad.

JeMoHCcTpanmm.

3anuck Koae0aTeTbHOTO IBUKEHHUSL.

Habmoienne He3aBUCHMOCTH MEpHOJia MaJIbIX KOJIeOaHHH rpy3a Ha HUTH OT aMILTUTY/IbI.
HccnenoBanne 3aTyxamoIUX KoleOaHWM M 3aBUCHMOCTH TEpUoJa CBOOOAHBIX KojleOaHWH OT
COIPOTHBIICHUS.

HccnenoBanue konebaHuii Tpy3a Ha MaCCUBHOM MPYXXHUHE C 1ETbI0 (OPMHUPOBAHUS MPEACTABICHUHN 00
UJeaIbHOM MOJENN NPY>KMHHOTO MasiTHUKA.



3aKOoH COXpaHEHUs SHEPTHU IPHU KoJeOaHHUIX rpy3a Ha MPYKHUHE.

HccnenoBanue BRIHYKEHHBIX KOJICOaHUH.

Habmonenue pezonanca.

Y4eHnuecKkui 3KCIepUMEHT, 1a00paTopHbIe pabOThI, MPAKTUKYM.

W3mepenue neproa CBOOOTHBIX KOJICOaHHUM HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

M3yuenne 3aKOHOB JBM)KEHUS TeJla B X0ZIe KOJIeOaHui Ha yIIPyroM MojABece.

W3ydenue ABUKEHHSI HUTSHOTO MasiTHHUKA.

[TpeoOpa3oBanue SHEPTUN B IPY>KUHHOM MasiTHHKE.

HccnenoBanue yObIBaHUS aMILTUTYbI 3aTyXAOUINX KOJICOAHHIA.

UccnenoBanue BhIHYKIEHHBIX KOJIEOAHUH.

Tewma 2. DnekTpoMarHuTHbIC KOJIeOaHNUs.

Konebarenbupiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJEOAaHUS B HICAJIBLHOM KoJeOaTeIbHOM
koHType. @opmyna Tomcona. CBsi3b aMIUITUTYABI 3apsiia KOHJAEHCATOpa C aMIUIUTYIOM CHUIIBI TOKa B
KoJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs 3HEPTHH B HJI€AJIbHOM K0JIeOAaTeIbHOM KOHTYpE.

3aryxaromnme 3JIeKTPOMarHuTHbIE KoeOanus. BeIHYKICHHBIE JIEKTPOMarHUTHBIE KOJICOaHusI.
[TepemenHsbIit TOK. MOITHOCTH MEPEMEHHOTO TOKA. AMIUIUTYIHOE M JIEHCTBYIOIIEE 3HAYEHUE CUITBI TOKA
U HapsKEHUS IpU pasinyHON (opMe 3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHyconaabHbIA MEpEMEHHBIN TOK. Pe3ucrop, KOHAEHCATOp M KATyIIKa MHAYKTUBHOCTU B LENU
CHUHYCOM/IaJIbHOTO NIEPEMEHHOI0 ToKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsKeHU.

Wneanvusiii Tpancopmatop. [IponsBoactBo, nepenaya u noTpediIeHne AIEKTPUIECKON SHEPTUH.
DKOJIOTMYeCKMe  PUCKM  MpPU  TNPOU3BOACTBE  3JeKTposHepruu.  KynbTypa — HMCIOB30BaHMS
AIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOWCTBA U TEXHOJIOIMYECKHE IPOLECCHI: JIEKTPUUECKUI 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKa, JIMHUU JJIEKTporepeaay.

JeMoHCcTpanmu.

CB00O/IHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsI.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.
OcuusmiorpaMMsl 3JIEKTPOMarHUTHBIX KOJIeOaHuH.

['enepaTop He3aTyXaroLUX AEKTPOMarHUTHBIX KOJIEOaHUH.

Mozenb 21eKTpOMarHUTHOTO TEHEpaTopa.

By eHHbIE CHHYCOUJAIbHbBIE KOJIeOaHMsI.

Pesucrop, kaTyika "HAYKTUBHOCTH U KOHAECHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onaHc npu nocnenoBaTenbHOM COEIMHEHUH PE3UCTOPa, KaTYIIKU MHAYKTUBHOCTH U KOHJIEHCATOpa.
YCcTpoicTBO M MPUHIIMIT IEHCTBHS TpaHchopMaTopa.

Mosienb TUHUM 3JEKTpOIIEepeayu.

YdeHnueckuit SKCepUMEHT, TaOOpaTOPHBIE PAOOTHI, TPAKTUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanne NepeMEHHOIO TOKa 4YEPE3 IMOCIIENOBATEIbHO COECIMHEHHBIE KOHAECHCATOp, KaTYUIKy U
pe3UCTop.

HaGnroneHue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMIH IEPEMEHHOTO TOKA.

Tema 3. MexaHnuecKkHe U 3JIEKTPOMATrHUTHBIE BOJIHBI.

MexaHnueckre BOJHBI, YCIOBUSI UX pacnpocTtpaHeHus. [lomepeunsie u npoaonbHbie BosHBL. Ilepuon,
CKOPOCTb pAacCHpOCTpaHEHHd M JUIMHAa BOJHbL. (CBOMCTBA MEXAaHWYECKHMX BOJH: OTPaKEHUE,
npenomiieHue, MHTephepeHns U AUPpaKiusl.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[ITymoBoe 3arpsisHEHHE OKPYKAKOIIEN CPEBI.

DNEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIy4€HUs 3JEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTanus

BEKTOpPOB [~ B 1#» B OJICKTPOMAarHUTHOW BOJIHE.
)
CBoiicTBa >JEKTPOMAarHUTHBIX BOJH: OTpPa)KE€HHE, MPEIOMIICHHE, MOJSIpU3aIHs, HHTeppepeHus 1

TG PaKITHs.
[Ikana >neKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.



[TpuHUMIIBI paguoCcBsI3u U TeneBuacHUs. Paguonokanus.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHnuyeckue ycTpolicTBa M IPAKTUUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neub, yapTpa3ByKkoBasi IMarHOCTUKA B TEXHUKE U
MEIULIMHE.

JeMoHCcTpanuu.

OO0pa3oBaHue U pacpOCTPAHEHUE MONEPEUHBIX U ITPOJOJIbHBIX BOJIH.

Konebmomeecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JIJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

HaGnronenue oTpaxeHus U MPeToMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue natepdepeHun U qudpakiuyd MEXaHU4eCKUX BOJIH.

AKyCTHYECKHUI pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtoienue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 9aCTOTON KOJICOaHMIA.
HccrnenoBanue CBOWCTB  AJIEKTPOMArHUTHBIX — BOJIH:  OTPAKEHHWE, IIPEJIOMIICHHE, MOJSpU3ALNS,
mrdpakus, tHTephEpeHIIHsL.

OOHapyxeHue HHPPAKPacCHOTO U yIbTPadhuOIECTOBOrO U3ITyUEHHI.

YdeHU4ecKuil IKCIIEPUMEHT, J1a00paTOpHbIe PabOThI, MPAKTUKYM.

N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnue pacrpocTpaHeHHsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Ontuka.

[IpssMonuHENHOE pacIpoCTpaHEHHUE CBETa B OAHOpPOAHOU cpexe. Jlyu cBera. TouedyHbld HCTOYHUK
CBETA.

Otpaxxenne cBeTta. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHne W300pakeHM B TIJIOCKOM 3€pKaje.
Cdepuueckue 3epkaina.

[Ipenomnenne cBeta. 3aKOHBI TPEJIOMIIEHUS CBeTa. AOCONIOTHBIM TIOKa3aTelb MPETOMIICHHS.
OTHOCHTENBHBIN MOKa3aTeNb NpeaoMieHus. 110cTOSHCTBO 4acTOThI CBETA M COOTHOUIEHHWE JJIMH BOJIH
IIPU NIEPEX0/I€ MOHOXPOMATHUECKOI0 CBETa Yepe3 TpaHuIly pasjiesa IByX ONTHUYECKUX CpPe/l.

Xon nyueit B mpusme. Jucnepcust cBeta. CliokHbI cocTaB Oenoro ceera. LIBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroy HOJTHOTO BHYTPEHHET O OTPaXKEHHUS.

CoOuparone u pacceuBarolye JuH3bl. ToHKas JnH3a. DOKYCHOE pacCTOSHUE M ONTHYECKas Cuiia
TOHKOM JMH3BL. 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUSI TOHKOW CepUUYECKOM JTUH3BI OT €€ TeOMEeTpUU U
OTHOCHUTEJILHOT'O IT0Ka3aTeNs MPEIOMIICHUS.

@opMyIia TOHKOW JIMH3bI. Y BEJINUYEHUE, 1aBAEMOE JINH30M.

Xopa J1yda, IpOLIELIETO JIUH3Y 110 IPOU3BOJIBHBIM YIJIOM K €€ riaBHOM ontudeckoi ocu. Iloctpoenue
M300paXeHUI TOUKH U OTpe3Ka MPsSMOI B COOMPAIOLINX U PACCEMBAIOLIUX JIMH3AX U UX CUCTEMAaX.
Ontuueckue npubopsl. Paspermatomiast cnocoOHOCTh. [71a3 kKak onTUyeckast CucTeMa.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. Mutepdepenuus cBeta. KorepeHTHble HUCTOUYHUKU. YCIOBUS HaOIIOAEHUS
MakCUMyMOB M MHHUMYMOB B HHTEp(EpPEHIIMOHHON KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHUKOB.
ITpumeps! Ki1acCHUECKUX HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus csera. JudpakunoHHass pemeérka. YciioBue HAOMIOACHMS TJIABHBIX MaKCHUMYMOB IpHU
1a/IECHUY MOHOXPOMAaTHYECKOT0 CBeTa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCTpoicTBa M TEXHOJOTHYECKHE MPOIECChl: OYKH, JIyMa, MEpUCKom, QoToammnapar,
MHUKPOCKOTI, MPOEKIIMOHHBIN amnmnapaT, IPOCBETJIIEHHE ONTHKH, BOJIOKOHHAs ONTHKA, AU(PpPaKIMOHHAsS
pelérka.

JleMoHCTpanuu.

3aKOHBI OTPa)KEHUs CBETA.

HccnenoBanue npeaoMiIeHHUs CBETA.

HaGnronenue mosHOro BHYTpEHHET0 OTpaskeHus. MoJienb CBeTOBOIa.

HccnenoBanue Xxo/1a CBETOBBIX ITyYKOB U€peE3 IMIIOCKONAPAIIIENBbHYIO IUIACTUHY U IPU3MY.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Monenn MUKpOCKOIIa, TEIECKOTIA.



HaGmonenue nHTepepeHIuu cBeTa.

Habmtoienue 11BeToB TOHKUX MIEHOK.

Hab6monenue nudpakuuu ceeta.

N3yuenune nudpakiiMOHHON PEIIETKHY.

Ha6mronenue nudpakiimoOHHOTO CIEKTpa.

HaGmonenue aucrepcuu cBera.

Habumtoienue nomnsipusanuu cBera.

[IpumeHneHne NoaIPOUA0B M U3YUEHUS] MEXaHUUECKUX HAIPSKEHUH.

Y4eHnuecKuil IKCIEPUMEHT, JIabOopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHUSA OT BEIIECTBA (HA MPUMEPE KUIKUX JTUH3).
N3mepenne pOKyCHOTO pacCCTOSIHHSI PACCEUBAIOIINX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia v JTHH3BL.

[Tony4yenue n300paKeHNs B CHCTEME U3 JIBYX JINH3.

KoHcTpynpoBanue TeJeCKOMMUECKUX CUCTEM.

Habnronenue nudpakuuu, nHTEp)EpeHIINN 1 MOISPU3ALUHU CBETA.

N3ydenue nonsipu3aiuy CBETa, OTPaXEHHOTO OT MOBEPXHOCTHU AUAJICKTPUKA.

N3ydenue nutepdepeHuu J1a3epHOro U3JIy4eHuUs Ha IBYX LIEIISX.

Habmonenue nucnepcum.

HaGimotenue u uccnenoBanne MU pakiimOHHOTO CIICKTA.

W3mepenue 1I1MHBI CBETOBOW BOJIHBI.

[Tonmy4yenue criekTpa U3Iy4EeHHUS] CBETOIMO/IA IPH OMOIIH TU(PPAKIMOHHON PEIETKH.

Pa3zoen 6. Ocnosvl cneyuanvroli meopuu OMHOCUMENTbHOCTIU.

['panuibl  OPUMEHUMOCTH  KJACCMYECKOM ~ MeXaHWKH.  [locTynmaTel — ClieHHabHOM — TEOpUH
OTHOCHUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBai. [IpeoOpazoBanusi Jlopenma. VYcioBue NPUYMHHOCTH.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKOMN YaCTHUIIBL.

CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PEJITUBUCTCKON YaCTHUIbl. DHEPIUs MOKOSI.

TexHuuyeckne ycTpoHCTBAa M TEXHOJOTHYECKHE IMPOLECCHl: CIYTHUKOBBIE MPUEMHUKH, YCKOPUTEIU
3apsKEHHBIX YaCTULL.

Y4eHnueckuil SKCIepuMEHT, 1a00paTopHbIe pabOThI, MPAKTUKYM.

OmnpeneneHre UMNyIbca U 3HEPTUM PEISTUBUCTCKUX yacTull (10 (oTorpadusmM TPEeKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM TIOJIE).

Paszoen 7. Keanmosas ¢ghusuxa.

Tema 1. KopnyckysipHO-BOJIHOBOM Ayau3M.

PaBHOBecHOE TemIoBOe M3NydyeHHE (M3JIydyeHHe abCOJIOTHO YEPHOro Tena). 3aKoH cMmelleHus Buna.
I'unoresa I1nanka o kBaHTax.

@®OoTOHBL. DHEpPrus ¥ UMIYJbC (HOTOHA.

®otosdpdexr. Ombitel  A.l'. CtoneroBa. 3akoHbl (oTtodpdexra. YpaBHeHHe OiHIITEHHA Ui
doroapdexra. «Kpacnas rpanuna» porosddexra.

JlaBneHnue cBeta (B YaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIFOTHO TMOTJIOMIAIONIYI0 W a0COJIIOTHO
oTpaxkarolyro nmoepxHocts). OnbiThl [1.H. Jlebenena.

BonnoBeie cBoiictBa uwactuin. Bomabl ne bpoitna. Jnuna Bomubl e bpoiins u pasmepsl oGnacTu
JIOKAJIM3aIMK JIBHKYILEHCs yacTHibl. KopnyckynspHO-BoIHOBOH ayanusM. Judpaxius 31eKTpoHOB Ha
KpHUCTaJiax.

Crnenuduxa uamepenuit B Mukpomupe. CooTHoleHus HeonpeaenéHuoctei I eitsendepra.

TexHuuyeckrue ycTpoHCTBa M TEXHOJOTMYECKUE IPOIIECCHI: CIIEKTPOMETP, (POTORIEMEHT, (POTONATUHK,
TYHHEJIbHBIM MUKPOCKOTI, COJTHEYHast OaTtapest, CBETOAHO/.

JeMoHcTpanmm.

D013 PeKT Ha yCTAaHOBKE C ITUHKOBOM TTACTUHOM.

HccnenoBanue 3akOHOB BHEIIHEro GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS MTOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauon.



Conneunas Oatapes.

VYdeHndecknil IKCIEPUMEHT, JJaAOOpaTOPHbIE PAOOTHI, MPAKTUKYM.

Hccnenoanue goropesucropa.

N3mepenue nocrosHHoi Ilnanka Ha ocHOBe HccienoBaHus GoToaddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJUO OT HAIIPSKCHUS.

Tema 2. ®usuka aroma.

OmnbITHI 10 HCCIIEOBAHUIO CTpoeHus aroMa. [InanerapHas Mmozens aroma Pesepdopna.

[Toctynatel bopa. M3ny4yenune u normnomenue GoTOHOB MPH MEPEX0/Ie aTOMa C OJHOTO YPOBHS SHEPTHH
Ha JIPyTOM.

Bunel cnexktpos. CriekTp ypoBHEH 3HEPTUH aTOMa BOJIOPO/A.

CrioHTaHHOE M BBIHY)KIEHHOE U3IIy4eHue ceera. Jlasep.

TexHuuyeckue ycTpoiicTBa U TEXHOJIOTHYECKHUE MTPOLIECCHI: CIIEKTPAJIbHBIN aHaIN3 (CIIEKTPOCKOII), JIa3ep,
KBaHTOBBIN KOMIIBIOTED.

JleMoHCTpanuu.

Mopaenb onbiTa Pesepdopra.

Habnronenne mMHENRYaThIX CIIEKTPOB.

VY CTpOoNCTBO U IENUCTBUE CUETUYMKA MOHU3UPYIOIUX YaCTHII.

Onpenenenye JJIMHBI BOJIHBI JIA3€PHOTO U3TYUECHHUS.

YdeHnueckuil SKCIEpUMEHT, TaOOPaTOPHBIE PAOOTHI, TPAKTHUKYM.

HaGuroienne JIMHeHYaToro CreKTpa.

VccnenoBanue CrieKTpa pa3pexXeHHOro aTOMapHOro BOJIOPO/ia ¥ U3MepeHHe ocTossHHOM Punbepra.
Tema 3. ®u3uka aTOMHOTO si/ipa U 3JI€MEHTAPHBIX YaCTHII.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apan sapa. MaccoBoe uucino siipa. M3oromnsl.
PagnoakTBHOCTB. Anbda-pacnaa. DIEKTPOHHBINA U MMO3UTPOHHBIN OeTa-pacnana. ['amMmma-uznydeHue.
3aKOH paJlMOaKTUBHOIO pacnajna. PaanoakTuBHble M30TONBI B Ipupoje. CBOMCTBA MOHU3UPYIOLIETO
u3nyyeHus. BinsHUE paguoOaKTUBHOCTM Ha >KHMBBbIE OpraHu3mbl. EcTecTBEeHHBIH (OH H3IydEHUS.
Jo3umerpusi.

DHeprus CBA3M HYKJIOHOB B sizipe. S nepHble cuiibl. JlepekT Macchl spa.

Snepuble peakuuu. [lenenue u cuHTe3 snep. SAnepHele peakTopbl. [IpoGiembl ympaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIeKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

MeTopl perucTpaluy U HCCIEI0BAHUS DJIEMEHTAPHBIX YaCTHII.

®dyHaamMeHTaabHble B3auMo/eiicTBus. bapuonsl, Mme3oHb! U ienToHbl. [IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-ritooHHast MOEIb aJpOHOB.

®usuka 3a npenenamu CtanaapTHoi Mozenu. TémHas MaTtepust U TEMHAs SHEPTUs.

EnuHcTBO (DM3ndeckoit KapTHHBI MUpA.

TexHudeckne ycTpoMCTBa M TEXHOJOTHYECKHE IPOLECCHI: NO3UMETP, Kamepa BuibcoHa, snepHBbIi
peaKkTop, TepMOsIJIEpPHBINA peakTop, aToMHasi 00M0a, MArHUTHO-PE30HAHCHAs TOMOTpadus.
Y4eHnueckuit 3KCIepuMeHT, 1a00paTOPHbIE padOThI, IPAKTUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue painoakTUBHOTO (pOHA € UCTIOIB30BAaHUEM JO3UMETPA.

W3yuenue nmoriomeHus: 0eTa-4yacTULl aTFOMUHUEM.

Pazoen 8. Dnemenmuvr acmponomuu u acmpoghuzuxu.

Oranbl  pa3BuTHs acTpoHoMuu. llpuknamHoe W MHUPOBO33PEHYECKOE 3HAUEHUE AaCTPOHOMUM.
[IpMeHMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS MPUPOJIbI KOCMUYECKUX OOBEKTOB.

MeTopl aCTPOHOMHMUYECKUX HccieqoBaHUM. COBPEMEHHBIE ONITUYECKUE TEIECKOIBI, PAIUOTENECKOIBI,
BHeaTMoc(epHasi aCTPOHOMHSL.

Bun 3Bé3anoro He6a. Co3Be3aus, sipkue 3BE3/IbI, IIAHETHI, UX BUJIUMOE JIBUKECHHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTb. McTtounuk sHepruu CoiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIC XapaKTEPHUCTUKHU. Jlmarpamma «CIEKTPajJbHbIA KJIACC — CBETHUMOCTBY. 3BE3MBI
IJIABHOM  IOCJENOBAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» U1 3BE3] IJIaBHOU
IIOCJIE0BATENBHOCTH. BHyTpeHHee cTpoenue 3BE31. COBPEMEHHBIEC NPEACTABICHUS O IIPOUCXO0KICHUU
u 3Bosrounu CosHLa ¥ 3BE311. DTambl KU3HU 3BE3 .



Mneunsiii [1yTs — Hama [Nanaktuka. [lonoxenue u auxenue Connna B ['anaktuke. TUMbI raakTHK.
Pannoranaktuku n kBazapel. UEpHBIE ABIPHI B SIpax TAAKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. Pasz6eranuwe ramaktuk. Teopuss Bosbmioro
B3pbIBa. PeNIMKTOBOE M3iTyueHHE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yyenuueckue HaOIIOICHHSL.

HaGOmonenust 3BE3gHOrOo HeOa HEBOOPYKEHHBIM TJIA30M C  HCIOJIH30BAHHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JI ONpeAeNieHUs] MOJOoKeHUsT HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiylapus U SpKue 3BE31bl.

Hab6mronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEH M 3BE3THBIX CKOTUICHUH.

Duzuyeckuii NPAKMUKyMm.

CrocoObpl  u3MepeHus: (U3MYECKUX BEIMYMH C HCIOJNb30BAHHMEM aHAJOrOBBIX M LHU(POBBIX
M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BenuurH. OeHKa IpaHul] IOrPEeuTHOCTEH.

[TpoBeeHne KOCBEHHBIX M3MEPEHHH, MCCICIOBAHWN 3aBUCHMOCTEH (DM3MYECKUX BEIUYWH, MPOBEPKa
MPEJIOKEHHBIX TUMOTe3 (BBIOOp U3 paboOT, ONMMCAHHBIX B TEMAaTHYECKUX paszjenax «YueHWYecKui
AKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, IPAKTUKYM)).

Obobwarouee nosmoperue.

O06o0uieHne U cucTeMaTU3alus COJepKaHU pa3enoB Kypca «MexaHnukay, «MonekyispHast GU3nuKa u
TepMOJIUHAMUKAY», «INeKTpoauHaMmukay, «Konebanus u BodHBD), «OCHOBBI CHENMATBLHOW TEOpUU
OTHOCUTEIIbHOCTHY, «KBaHTOBas (hu3HKa», «JIEMEHTHI ACTPOHOMHUH B aCTPO(PHU3HKI.

Ponb ¢u3uku U acTpOHOMHHM B YKOHOMHUYECKOW, TEXHOJIOTHUECKOM, COIMANIBbHON U ITHUECKOH cdepax
JESTeTHbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOM HAayYHOH KapTHHE MHpA,
3HAUEHUE OIMMCATENbHON, CUCTEMATU3UPYIOIICH, OOBSICHUTEIBbHOW M MPOTHOCTHYECKOW (YHKIIHIA
¢u3nueckoil Teopuu, poib (U3NUECKON Teopuu B (OPMUPOBAHUU MpPEACTAaBICHUN O (U3HUECKON
KapTHHE MUPa, MECTO (PU3NYECKOM KapTUHBI MUPa B OOILEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJCTABICHUN O TPUPO/IE.

Mesicnpeomemmule cea3u.

N3ydyenne kypca ¢usuku yriyon€HHoro ypoBHS B 11 kimacce ocymiecTBisercs ¢ y4€ToM
COJIEP>KATENbHBIX MEXKIPEAMETHBIX CBSA3EH C Kypcamu MaTeMaTHKH, OMOJOTHH, XUMHUH, Teorpaduu u
TEXHOJIOTUH.

Me:xnpeaMeTHbBIE TOHTHSI, CBSI3aHHBIE C U3YYEHUEM METO/I0B HAYYHOI'O IO3HAHUSA: SIBJICHUE, HAY4YHbIN
(dakT, runoresa, ¢pu3nUecKas BeIMYUHA, 3aKOH, TEOpHs, HAOIIO/IeHNEe, SKCIIEPUMEHT, MOJICTUPOBAHHE,
MO/IeJIb, U3MEpPEHHE, IOIPEIIHOCTH U3MEPEHU, U3MEepUTENbHbIE IPUOOPLI, LM pOoBas 1abOpaToOpHsl.
Maremartuka: Pemenue cucrembl ypaBHeHHEl. TpuroHomerpuyeckue (QyHKIUU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOpPHI M MX NPOEKLIHMH HA OCU
KOOpJMHAT, CJOXeHHe BeKTopoB. [IponsBomubie sneMeHTapHbiX (yHKUuN. Ilpusnaku mnomgoOus
TPEYTOJILHUKOB, ONpe/IeTIeHNE TUIOMAAN TNIOCKUX GUTyp U 00BbEMa Tell.

buonorus: snekrpuueckue sIBIEHUS B KUBOM IpUpPOJIE, KojieOaTeNbHbIe IBUKEHUS B KUBOU MPHUPOJE,
JKOJIOTMUECKUE PHUCKH TpU TPOU3BOJACTBE DJIEKTPOIHEPTHM, DIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY)Karolllel cpefbl, YIbTPa3BYKOBas IMArHOCTHKA B MEAMIIMHE, ONTHYECKHE SIBICHUS B >KUBOM
IIPUPOJE.

XuMUs: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMUecKas CTPYKTypa TBEPIBIX Tel, MeXaHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKY, CIIEKTPaIbHbBIN aHAIN3.

I'eorpadus: MarHuTHBIE MOJIFOCAa 3€MIIH, 3aJIe)KM MAarHUTHBIX Pya, (POTOChEMKA 36MHON MOBEPXHOCTH,
ceiicmorpad.

TexHonorus:: NpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, 3JIEKTPOABHUraTelb Skoou,
reHepaTop IEPEMEHHOIO TOKAa, WHAYKLHMOHHAs I€4b, JIMHUM DIIEKTPOINEpEaay, 3IIEKTPOJIBUIaTElb,
panap, paauonpuéMHHUK, TEJIEeBU30p, aHTeHHA, TenedoH, CBY-neub, ynbTpa3BykoBas TUArHOCTHKA B
TEXHUKE, TPOCKIMOHHBIM amnmapaT, BOJIOKOHHAs ONTHKAa, CONHeuHas OaTapesi, CIyTHUKOBBIE
MIPUEMHUKH, SIIEPHAs SHEPTE€TUKA U YKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.

Inanupyemble pe3ybTAaThl 0CBOEHHUSI MPOrPaMMbI N0 (U3HUKe HA YPOBHE CPETHET0 001Iero 00pa3oBaHusi



OcBoenue ydebHoro npeamera «Pu3nKay Ha ypOBHE CpeaHEro oomero odpazoBanus (yriIryOJICHHEIH YPOBEHB)
TOJDKHO O0ECHEYHTh JOCTIDKCHHE —CICAYIOUIMX JUYHOCHHBIX, MemanpeoMemuslx U npeomMemHblx
00pazoeamenvHbIX Pe3yabmamos.

Juunocmusie pe3ynomampl O0cBoeHUs yueOHOro mpeamera «PusmKa» IOKHBI OTpakaTh TOTOBHOCTh U
CHOCOOHOCTH O0YYArOIINXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIHEH JINYHOCTH, CHCTEMOM
LEHHOCTHBIX OPUEHTAIUH, TO3UTHBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIINX TPAAUIHOHHBIM LIEHHOCTSIM
poccHiicKoro 00IIecTBa, PACHIMPEHHUE >KU3HEHHOTO ONBITA M OIbITa JCSITEIBHOCTH B IPOLECCE pealn3aliy
OCHOBHBIX HAaIlpaBJICHUH BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxxaaHCcKOro BOCIIUTAHHUSA:

c(OPMHUPOBAHHOCTD TPAKIAHCKOM MO3MIKMM OOYYaIOLIerocss KaK aKTUBHOTO M OTBETCTBEHHOTO WiEHA
poccuiickoro ooiecTna;

MPUHATHE TPAIULUOHHBIX 00IIE€YEI0BEYECKUX I'YMAaHUCTHUECKUX U IEMOKPATUIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEJIbHOCTb B HHTEpEcax Tpa)kIaHCKOro OOIecTBa, y4acTBOBaTh B
caMOYIIpaBJICHUH B 00pa30BaTeIbHOI OpraHu3aluy;

yMEHHUE B3aUMOJICHCTBOBATh C COIMATILHBIMA HHCTUTYTaMHU B COOTBETCTBHH € MX (DYHKIHMSIMHU U Ha3HAUCHUEM;
TFOTOBHOCTb K T'YMaHUTAapHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTpUOTHYECKOTr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUUCKOM IPaXKIaHCKON UASHTHYHOCTH, TATPUOTH3MA,;

LIEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTIDKEHHUSIM POCCUHMCKUX YYEHBIX B 00J1aCTH (QU3UKH
U TEXHUKE;

3) IyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUIECKOTO MTOBEACHHS

CIOCOOHOCTh OLIEHMBATh CUTYAallMI0O M IMPUHUMATh OCO3HAHHBIC PELICHMS, OPUEHTUPYSCh Ha MOpPAJIbHO-
HpaBCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHCJIE B JIEATEIbHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIaJ1a B IOCTPOSHHE YCTOMUMBOTO OYIyIIero;

4) 5CTETUYECKOr 0 BOCIIUTAHUSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIFOUAst 3CTETHKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO PU3MYECKOH HAYKE;

5) TpyZaOBOrO BOCHHUTAHUS:

WHTEpeC K pa3nuuHbIM chepaM mpodeccHOHATBHON JesSTeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C (U3UKOH |
TEXHUKOW, yYMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu W peann3oBBIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPa30BaHMIO B OONACTH (M3MKH Ha HPOTSHKEHHUH BCEH
KHU3HHU;

6) 3KOJIOTM4YECKOr0 BOCTIMTAHHS:

c(OpPMHUPOBAHHOCTD IKOJIOTUUECKOH KyJIBTYPbI, 0CO3HAHUE ITI00ATBHOIO XapaKTepa SKOJIOIMYECKHUX MPobIIeM;
IUIAHUPOBAHNE U OCYLIECTBIICHHE JICHCTBUM B OKPY)KAIOLIEH Cpele Ha OCHOBE 3HAHUS IieNIed YCTOWYHBOIO
Pa3BUTHS YEIIOBEYECTBA;

Pacmmpenue omnpita AeITEIEHOCTH 3KOJIOTMYECKOM HAPAaBICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUH 10 (PHU3HKE;
"7) IEHHOCTH HAYYHOT'O MTO3HAHHUSA:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;
OCO3HAHHE LIEHHOCTH HAayYHOW MAeATeNbHOCTH, TOTOBHOCTH B Ipolecce HM3Y4YeHUS (PU3MKH OCYLIECTBIATH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO JEATENbHOCTh MHIMBUAYAIBHO U B IPYTIIIE.

B mporecce nocTHKEHMST TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbI MO (U3UKE AJISl YPOBHS CPEAHEro
oOmiero o0pa3oBaHUsl y OOYYAIONIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HMHTEIUICKT, MPeIoararolinii
c(OpPMHUPOBAHHOCTH:

CaMOCO3HaHMsI, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE IMOIIMOHAIBHOE COCTOSIHHE, BUJCTh HAIPABICHUS
Pa3BUTHS COOCTBEHHOH SMOIIMOHAIBHOI Cepbl, ObITh YBEpEeHHBIM B cee;
CaMOpETYJIMPOBAHUs, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTB 34 CBOE IIOBEICHHUE,
CIOCOOHOCTD aalITHPOBATHCA K SMOLUOHAIBHBIM H3MEHEHHUSAM U MPOSBIATH THOKOCTH, OBITH OTKPHITBIM HOBOMY;
BHYTpEHHEH MOTHBAIlMM, BKIIOYAIOMIEH CTpEMJIEHME K JOCTIDKEHUIO [EIM U YCIeXy, ONTHMH3M,
VHUIMATHBHOCTh, YMEHHE NEHCTBOBATh, UCXOAS U3 CBOMX BO3MOYKHOCTEH;



OMITATUH, BKIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOIMOHANIBHOE COCTOSHHE JPYTHX, YYUTHIBATH €r0 HpPU
OCYIIECTBICHUU OOIICHNUS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEIKUBAHMUIO;
COITUANTLHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTD BBICTPAWBATh OTHOIICHUS C APYTHMH JIFOJIbMH, 3a00TUTHCS,
MPOSIBJIATH HHTEPEC U pa3peniaTh KOHQIUKTHIL.
Memanpedmemnule pe3yabmanmsl OCBOCHUS IPOTPaMMBI CPEIHETO 00IIero 00pa3oBaHMs TOJKHBI OTPaXKAaTh:
OBnazicHre YHUBEPCATbHBIMU HO3HABAMENbHBIMU OeUCMBUAMU:
1) 6aszosvie nocuueckue oeticmeusi:
CaMOCTOSITEIBHO (HOPMYIIMPOBATh U aKTyaJIH3UPOBaTh NPOOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIENATH LIS JCATSILHOCTH, 33/1aBaTh MapaMeTPhl H KPUTEPUU MX JTOCTHIKEHUS,
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SIBJICHUSIX;
pa3pabaThiBaTh IUJIaH PEUICHHUs MPOOJIEMBl ¢ YIETOM aHaM3a MMEIONIUXCS MAaTepUaIbHBIX M HEMAaTCPHAIBHBIX
pecypcos;
BHOCUTH KOPPEKTHUBBI B JESATCIHLHOCTh, OIEHUBATh COOTBETCTBHE PE3yJbTAaTOB IIENISIM, OLICHUBATh PHUCKU
MOCTIC/ICTBUN ICATCILHOCTH;
KOOPJMHHUPOBATh M BBIMONHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaIbHOTO W KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS,
Pa3BHUBaTh KPEATUBHOE MBIIUICHUE [TPH PEIICHUU )KU3HCHHBIX ITPOOJIEM.
2) bazoevle ucciedosamenbekue Oeucmeus:
BJIaJICTh HAYYHOW TEPMUHOJIIOTHEH, KITFOUSBBIMH TIOHITUSME U METOIaMU (PU3UUECKON HAYKH;
BIIA/IETh HABBIKAMHU YY€OHO-MCCIIEIOBATEIHCKON M MTPOSKTHOW JAESITEIHHOCTH B 00MacTH (PH3UKH, CTOCOOHOCTHIO
Y TOTOBHOCTBIO K CAMOCTOATEIILHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3UUECCKOTO COJICPIKAHUS, TPUMEHCHHIO
Pa3INYHBIX METOJIOB TIO3HAHUS;
OCYIIECTBJISATh Pa3JIMYHbIC BHUJABI JCATCIBLHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIPETaIUH,
npeoOpa3oBaHI0 M MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CHUTYalUAX, B TOM YHUCIEC TPU CO3JAHUM YUEOHBIX
MIPOEKTOB B 00JIACTH (PHU3UKY;
BBISIBJISITH TIPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyadW3UpOBaTh 3aJlauy, BBIIBHTaTh THUIOTE3y €€ peIICHHS,
HAXOJUTh aprYMEHTBI JUIs JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;
AHAJIM3UPOBATH MOJYYCHHBIE B XOJIE PEIICHUS 33]]a4t PE3YJIbTaThl, KPUTHUECKU OLIEHUBAThH MX JIOCTOBEPHOCTD,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTH U (HOPMYIIUPOBATH COOCTBEHHBIE 3a/1a41 B 00PA30BATEILHON IEATEILHOCTH, B TOM YHCIIC TIPH U3YUCHUH
¢bu3mKH;
JlaBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;
YMETh MEPEHOCUTD 3HAHUS 110 (DHU3KMKE B IPAKTHUECKYIO 00JIaCTh KU3HEACATEIILHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTeH;
BBIIBUTaTh HOBBIC HJICH, ITPE/IaraTh OPUTHHAJIBHBIC TOIX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a]]a4H, TOYCKAIONIUE aTbTePHATHBHBIE PEIICHUS.
3) paboma c ungpopmayueti:
BIIQJICTh HaBBIKAMH TOJNY4YCHHS WHGOpMAIMK (U3HUYECKOTO COIEP)KAaHUS W3 HMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIbHO OCYIICCTBIATh MMOMCK, aHAJIM3, CUCTEMATU3AIMI0O U WHTEPIIPETAI[Mi0 HHPOPMAIIUU Pa3INIHBIX
BUJIOB U (hOpM TIPE/ICTABIICHHS,
OIIEHUBATh JJOCTOBEPHOCTH MH(POPMAIIUH;
WCIIONIb30BaTh CPENICTBA HMH(OPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTMHA B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKAQTHBHBIX M OPTraHM3alldOHHBIX 3aJa4 C COOJIOJCHHEM TpeOOBaHMM JPrOHOMHMKH, TEXHHKH
0€30MMacHOCTH, TUTHEHBI, PEeCypCcOCOCpEe:KEHUs, MPABOBBIX W OTHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€e30IMacHOCTH;
CO3/1aBaTh TEKCTHl (DU3MYECKOTO COJIEPIKaHUs B PA3NIMYHBIX (opMarax ¢ yd€ToM Ha3HA4YeHUs WHGOpMAIVH U
IEJIEBOH ayJUTOPUH, BBIOHPAsi ONTUMAILHYIO (JOPMY MPECTABICHUS H BU3yaIH3aINH.
OBRuajicHNE YHUBEPCATLHBIME KOMMYHUKAMUBHBIMU OCUCTBUSIMUL
1) obwenue:
OCYIIECTBIATH OOICHNE Ha YPOKaX (PH3UKK M BO BHE-YPOUHOH JCATEIHLHOCTH;
Pacro3HaBaTh MPEAMOCHUIKH KOH(MIMKTHBIX CUTYAIHid U CMSATYATh KOH(IIUKTBL;



Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCII0JIb30BAHUEM SI3bIKOBBIX CPEJICTB;
2) coemecmuas 0esmebHOCHIb:
MIOHUMATh U HCIIOJIb30BaTh NIPEUMYILECTBA KOMAaHAHON U HHANBUAYaAIbHON PaboThI;
BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHUM C Y4ETOM OOIIUX MHTEPECOB, M BO3MOKHOCTEH KaXKAOTO
YJIeHa KOJIIEKTUBA,;
MPUHUMATH LI€JIM COBMECTHOM IEesTeIbHOCTH, OPTraHW30BbIBATh U KOOPIMHUPOBATH JEUCTBUS 10 €€ JOCTUKEHUIO:
COCTaBIIAITh IUTAH JEHCTBUH, paclpelesiTh pPoiud C y4ETOM MHEHHH YYaCTHHKOB, OOCYXIAaTh PpPe3ylbTaThl
COBMECTHOM paboTHI;
OLIEHMBATh KayeCTBO CBOErO BKJIAJa U KaKAOTO y4acTHHKAa KOMaHAbI B OOMIMH pe3yibTaT MO pa3padOTaHHBIM
KPHUTEPUSIM;
IpelyiaraTh HOBBIE IPOEKTHI, OLEHWBAaTh MJEH C IO3UIUHM HOBU3HBI, OPUTHMHAJIBHOCTH, NPAKTHYECKOMH
3HAYUMOCTH;
OCYILIECTBJIATh MO3UTUBHOE CTPATETHYECKOE IOBEJCHHE B PA3IMYHBIX CHUTYaLUsX, NPOSBISTH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITUATHBHBIM.

OBnazeHne yHUBEPCAIbHBIMU Pe2yasmUGHbIMU OUCMEUAMU:
1) camoopeanuzayus:
CaMOCTOSITEIBHO OCYILECTBIISITh MO3HABATENBHYIO AEATENILHOCTh B 00JacTH (U3MKH U ACTPOHOMUH, BBISBISTH
MPO0OJIEMBI, CTAaBUTH U (HOPMYTHUPOBATH COOCTBEHHBIE 33]]a4H;
CaMOCTOSITEIPHO COCTaBJATh IUIAH pELIEHUS pacd€THhIX W KAyeCTBEHHBIX 3a/lad, IJIaH BBITOJHEHUS
MPaKTUIECKON PabOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M NIPEATIOYTCHUH;
JlaBaTh OLICHKY HOBBIM CUTYalLHsM;
pacImpsTh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEAIIOYTECHHH;
JieniaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PELICHUE;
OLIEHUBATh NPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO SPYAUIMU B 00JIACTH (PU3UKHU, IMOCTOSHHO IMOBBIIIATH CBOM
00pazoBaTeIbHbINA U KyJIBTYPHBIH YPOBEHB;
2) camokoHmpony:
JlaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LETISIM;
BJIaJIeTh HaBBIKAMH I103HABATENBHON pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHUM M MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUN;
WCTIOJIBb30BaTh NPUEMBI pe(IIeKCHH JIJIsl OLIEHKH CUTYalllH, BEIOOpa BEPHOTO PEIICHUS;
OILIEHHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEILIEHHS 110 UX CHIKEHHIO;
MPUHUMATH MOTHBEI U apT'YMEHTBI APYTHX MPH aHAIIN3E PE3YIIbTATOB JICSTEILHOCTH;
3) npunamue cebs u Opyaux:
MPUHUMATE ce0sl, TOHUMAasi CBOU HEJOCTATKU U TOCTOWHCTBA;
MPUHUMATH MOTHBBI U apTYMEHTHI APYTHX [IPH aHAIH3E PE3yIbTaTOB JICATEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTHX HA OLINOKY.

Ilpeomemnuie pezynvmameul oceoenus npozpammeul no gusuxe. B npouecce uzyuenusa Kypca Kypca pusuxu
yenyonennozo yposus ¢ 10 knacce odyuarowuiica Hayuumcs:

MOHUMATh pPOJib (U3UKH B HSKOHOMHUYECKOH, TEXHOJOTMYECKOW, SKOJOTHYECKOW, COIHMATIBLHOU U
ITUYECKON cdepax ACSITeTLHOCTH YeJIOBEKa, POJTh M MECTO (PU3UKH B COBPEMCHHON HAyYHOW KapTHHE
MUpa, 3HAYCHHUE OMUCATENbHOM, CHCTEeMaTU3UPYIOIIEH, 00BICHUTENBHON U IPOrHOCTHYECKON (PyHKIINH
¢bu3nyecKkoil Teopun — MEXaHHKH, MOJIEKYISPHOM (U3MKU W TEPMOJIMHAMHUKU, POJib (DU3HuecKoit
Teopuu B ((OPMUPOBAHHHU MPEACTABICHHUN O GU3NIECKON KapTUHE MHPA;

pa3nnyath YCIOBUS MPUMEHUMOCTH MOJeNel (PU3MYECKUX Tel U MPOIECCOB (SBICHUI ): MHEPIHAIbHAsS
cucrema OTcu€ra, aOCONIOTHO TBEPAOE TEN0, MaTepuajbHas TOYKA, PAaBHOYCKOPEHHOE JBIDKEHUE,
CBOOOJTHOE TMaJieHue, aOCOMIOTHO yrpyras aedopmaliusi, abCOTIOTHO YIPYroe U abCOIOTHO HEYNPYTroe
CTOJIKHOBEHHS, MOJEIM Tra3a, JKUIAKOCTHU M TBEPAOro (KPUCTAJUNIMYECKOrO) Teja, WCAJbHBIM ras,
TOYEYHBIN 3apsi/i, OJJHOPOAHOE AIEKTPUIECKOE TIOJIE;

pa3nuyath ycioBHs (TpaHHULBI, 00JacTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, ITOHUMATh BCEOOIU



xapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYCHHOCTH HCIIOIH30BAHMS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBACHATH MEXaHUYECKUE TPOLIECCHI U SIBJICHUS, UCTIOIb3YsI OCHOBHBIE TIOJIOKEHUS U
3aKOHBI ~MEXAHHMKH  (OTHOCHUTEIBHOCTh  MEXaHHYECKOTO  JBIDKCHHS, (OPMYJIbl  KUHEMATHUKH
PaBHOYCKOPEHHOT'O JIBIDKEHUs, MpeoOpazoBaHus ['anuies A CKOPOCTH U MEepPEeMEIICHUs, 3aKOHBI
HproToHa, NpUHIMI OTHOCUTENBHOCTH ['anmuiies, 3aKOH BCEMHUPHOI'O TSATOTEHHUS, 3aKOHBI COXPaHEHHUS
UMITyJIbCA ¥ MEXaHMYECKOW 3HEPIruH, CBSI3b PabOThl CHIIBI ¢ U3MEHEHHEM MEXAaHUYECKOW SHEpruH,
YCIJIOBUSI PAaBHOBECHUS TBEPOIO TeEJIA), IPU 3TOM HCII0JIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3blBaTh YCJIOBHUS NPUMEHHMMOCTH (PU3MYECKHX 3aKOHOB: IpeoOpasoBaHuil ['amwmies, BTOporo u
TpeTbero 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHUS HMMIIYJIbCAa U MEXAHUMYECKOM DHEpPruM, 3aKOoHa
BCEMHUPHOI'O TATOTEHUS;

aHAJIM3UPOBaTh M OOBACHATH TEIUIOBBIE IPOLIECCHl U SIBJICHUS, HCIIONIb3Ys OCHOBHBIE IIOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOPUM M 3aKOHBI MOJEKYISPHOW (PHU3MKH U TEPMOJMHAMHKH (CBSA3b
JABJIEHUS WACAIBHOTO Tra3a CO CpEAHEH KUHETUYECKOM DSHEprued TEIUIOBOIO JBWKEHUS U
KOHIEHTPALUHUEN €ro MOJEKYJ, CBSI3b TEMIEpaTypbl BEIIECTBA CO CPEAHEH KUHETHYECKOM SHEpPrueu
TEIJIOBOTO JIBUKEHUS €r0 YACTHULL, CBSI3b JABJICHUS UICAIBHOIO ra3a ¢ KOHLEHTpalUuel MOJIEKY] U €ro
TeMIIepaTypoH, ypaBHeHHe MeHnneneeBa—KnaneipoHa, NEpBbI 3aKOH TEPMOJMHAMMKH, 3aKOH
COXPAaHEHHUS PHEPTUU B TEIUIOBBIX MPOIECCax), IPU 3TOM HCIOIB30BAaTh MAaTEMAaTHUECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh yCIOBHsI IPUMEHUMOCTH ypaBHeHus MeHneneeBa—Kiranelpona;

aHAJIM3UPOBATh U OOBSCHATH DIIEKTPUUYECKHE SIBJICHHS, UCIOJIb3Yysl OCHOBHBIE IMOJIOKEHUS M 3aKOHBI
ANEKTPOJAMHAMUKH (3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KylloHa, MOTEHLIMAIbHOCTH
3JEKTPOCTATUYECKOTO I0JIsI, MPUHLHUII CYNEPIO3UINN SJIEKTPUUYECKUX MOJeH, MpU ATOM YKa3blBas
yCIIOBUSI IPUMEHUMOCTH 3akoHa KysoHa, a Takke NMpakTUYECKU Ba)KHbIE COOTHOILIEHHUS: 3aKOHbI OMa
JUIS ydacTKa HenH U JUIsl 3aMKHYTON 3JIeKTpHUeCKOl 1emnu, 3akoH [xoyna—Jlenna, npasuna Kupxroda,
3akoHbl Dapazes U1 AIEKTPOIN3a);

OMUCHIBATh (PU3UYECKHE IMPOLECChl U SIBICHHUSA, HCIONb3Ysl BEIUYMUHBI: IEpEMEIleHUuEe, CKOPOCTh,
YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€J, CHUJIAa, MOMEHT CHJIbI, JaBJICHUE, IOTEHUNAJIbHAs YHEPrus,
KMHETHYECKasi SHEPrusi, MEXaHUUYecKasi SHeprusi, paboTa CUIIbl, IEHTPOCTPEMUTENIBHOE YCKOPEHHE, CHIla
TSKECTH, CUJla YIPYTOCTH, CUjla TPEHUS, MOIIHOCTh, SHEPTUs B3aUMOJEHCTBUS Tena ¢ 3eMiél BOIN3H
e€ NOBEPXHOCTH, JHEPrus YHpyroil negopmanuu MNPYXKHUHBI, KOJIWYECTBO TEIJIOThI, aOCOIIOTHAs
TeMIeparypa Tena, pabora B TEpPMOAMHAMUKE, BHYTPEHHSSI SHEPrusl UJI€AIbHOIO OJHOATOMHOIO rasa,
paboTa uAeanbHOTO ra3a, OTHOCHTEIbHAs BJIAXKHOCTh BO31yXa, KOA(QQHUIMEHT IOJIE3HOTO JeHCTBUS
MJICAIBHOTO TEIUIOBOTO JIBUTaTENs; JJIEKTPUYECKOE TI0JIE, HANPSKEHHOCTh DJIEKTPUYECKOIO IIOJIA,
HaIpsHKEHHOCTh TOJII TOYEUHOI'O 3apsijia WM 3apssKeHHOro Iapa B BaKyyMe€ UM B JUAJIEKTPHKE,
ITOTEHIMA JIEKTPOCTATUYECKOrO IOJI, PAa3HOCTh ITOTEHIMAIOB, MIEKTPOABIKYINAs CUila, CUila TOKA,
HaIpsDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKas €MKOCTh IIJIOCKOTO KOHJEHCATOpa, CONPOTHBIICHHUE
y4acTKa LEemu C IOCIEIO0BAaTEIbHbBIM M MAapajuIeIbHBIM COECIMHEHHEM PE3UCTOPOB, DHEPrUs
NIEKTPUYECKOTO TOJIsI KOHAEHCATOPa;

OOBSACHATH OCOOEHHOCTH NPOTEKaHUS (U3MUYECKUX SBICHHMM: MEXaHWYECKOe IBUKEHHE, TEIUIOBOE
JBMDKEHUE YacTHUI[ BEIIEeCTBa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXKEHHE, NU(QY3Us, UCTTapeHHUE,
KUIIEHUE W KOHJICHCAllWsl, IUIABJICHME W KPUCTAUIM3alWs, HANpPaBJICHHOCTh TEIUIONEpEIayH,
ANEKTPU3ALNS TN, SKBUIIOTEHIIMAIILHOCTD TOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHUKA;

MIPOBOAUTH MCCIIEI0BAaHNE 3aBUCUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT JAPYTroi C MCHOJIb30BaHUEM
MPSMBIX U3MEPEHH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOIYYCHHON
3aBUCHUMOCTH (PU3MUECKUX BEJIWYMH B BHAE TIpa@UKOB € Y4YETOM aOCOJIOTHBIX MOTrPEUTHOCTEH
U3MEpPEHUH, 1eNaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

MIPOBOANTH KOCBEHHbIE M3MEpPEHUs! (PU3NYECKUX BEIMYMH, MPU 3TOM BBIOMPATh ONTUMAJIBHBIA METOJ
U3MEPEHUs, OLEHHBATh aOCONIOTHBIE W OTHOCHUTENIbHBIE IOTPEIIHOCTH TMPSMBIX M KOCBEHHBIX
MU3MEpEHU;

MPOBOJUTH OIBITHI MO TPOBEPKE MPEIOKEHHONW THIIOTE3bl: IUIAHUPOBATh 3KCIIEPHUMEHT, COOMpATh
SKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIM3UPOBATh IOJYYEHHBIE PE3yJbTaThl U JIeJaTh BBIBOJ O CTaTyce
MPEIJI0KEHHON TUIIOTES3bI;

coOmoath mpaBmwia O€30MacHOr0 TpyAa TpPH TPOBEACHHHM WCCICIOBAaHMM B paMKax Yy4eOHOTO
SKCIIEPUMEHTA, TMpaKkTUKymMa U y4eOHO-MCCIEIOBAaTENbCKOM M MPOEKTHON  JESITeNbHOCTH C
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOTo 000pYJOBAHUS;



pemats pacu€THBIC 33/1a4U C SIBHO 33JJaHHOW M HESIBHO 33aHHON (DU3MUECKON MOJIEIbIO: Ha OCHOBAHHUH
aHajM3a YCJIOBHS OOOCHOBBIBATH BHIOOP (DM3WYECKON MOJCIH, OTBEUArOIlel TpeOOBaHHAM 3aJauu,
OPUMEHATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUH TpHU
WCIIOJIb30BAHUM MATEMATHYECKUX METOJOB pEIICHUs 3a7ad, MPOBOJUTH pacdy€Tbl HAa OCHOBaHUU
HUMEIOLIUXCA JTAaHHBIX, aHAJIM3UPOBAaTh PE3yNbTAaTbl U KOPPEKTUPOBATH METOJbl PEHIEHUS C YYETOM
MIOJIyYEHHBIX PE3YJIbTATOB;
pelaTh KaueCTBEHHBIE 3a/1a4, TPeOyIoIre MPUMEHeHHS 3HAHUH U3 Pa3HBIX Pa3/ienoB Kypca GU3UKH, a
TAK)K€ MHTETpalMy 3HAHUN M3 JAPYruX IPEAMETOB E€CTECTBEHHO-HAyYHOI'O IMKJa: BBICTpauBaTh
JIOTUYECKYI0 LENOYKY PacCyKIECHHl C HCIOJIb30BAHMEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M
(U3NIECKUX SIBIICHHIA;
UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHHS] OCHOBHBIX MPUHIIMIIOB Pa00Thl U3MEPUTETHHBIX
npuOOPOB, TEXHUUECKUX YCTPOICTB U TEXHOJIOTHUECKUX MPOIIECCOB;
MPUBOJIUTH TMPHUMEPHl BKIaJa POCCHMCKUX M 3apyO0eXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;
aHAJIM3UPOBATh U OICHUBATHh MOCIEACTBHS OBITOBOW M IPOU3BOJCTBEHHOW NEATEIBHOCTH YENOBEKa,
CBSI3aHHOU C (PM3MUECKUMH IMPOLECCAMH, C MO3UIHMNA IKOJOTHUECKON 0€30MacHOCTH, MPEICTaBICHUN O
palMOHAIBHOM MPUPOJIOINOJIB30BAHUN, a TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHXKEHHM HAyKu M
TEXHOJIOTUH JIJIs 1ajbHEHNILIEro pa3BUTHS YEJI0BEUECKOT0 00IECTBA;
NPUMEHITh pa3iMyHble CHocoObl paboTel ¢ wuHpOpManuei (U3NYECKOTO COAEpPKAHUS C
UCTOJB30BAHUEM  COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTMH, TIPU OSTOM  HCIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUU I MOUCKa, epepaboTKU U MpeAbIBICHUs Y4eOHOU U
HAYYHO-TIONYJISIPHONW MH(OpPMAINH, CTPYKTYPHPOBAHUS M MHTEPIPETANH MHPOPMALIUH, TTOTYIeHHOU
U3 Pa3UYHBIX UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATH MOIYYaeMYI0 MH(POPMAIUIO U OLEHUBATH €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIMXCS 3HAHWM, Tak M Ha OCHOBE aHalM3a MCTOYHMKA
nHdopmanmu;
MPOSBIISATH OPraHU3alMOHHBIE U TO3HABATEIbHBIE YMEHHUS CAMOCTOSATEIbHOTO MPUOOPETEHHS] HOBBIX
3HaHUI B MpoIiecce BHIMOJHEHHS IPOSKTHBIX U Y4eOHO-HCCIIeI0BATEIbCKUX PadoT;
paboTaTh B IpyMIe C UCHOJHEHUEM Pa3IMYHBIX COLHUAIbHBIX POJIEH, MIaHUPOBATh PadOTy TPYIIIBL,
palMOHAIBHO PACIPENENATh IEATENBHOCTh B HECTAHJAPTHBIX CUTYALUSIX, OLIEHUBATH BKJIAJ KaXKIO0TO U3
YYaCTHUKOB I'PYIIHI B pELIEHUE paccMaTpuBaeMoil poOIeMbl;
NPOSIBJISITh MOTUBAIMIO K Oyaymied nmpogeccHoHaIbHOM IeATENbHOCTH IO CHEHaTIbHOCTAM (PU3MKO-
TEXHUYECKOTO TTPOQHIISL.

Ilpeomemmnuie pezynomameul océoenusn npozpammsl no gusuke. B npouecce uzyuenua Kypca Kypca
duzuku yenyonennozo ypoeus ¢ 11 knacce odyuarowuiica nayyumcs:
MOHUMAaTh POJIb (PU3MKH B SKOHOMUYECKOH, TEXHOJIOIMYECKOM, COLMAIbHOM M 3THYECKOH cdepax
NeSITEIbHOCTH 4eJIOBEKa, POojb U MeCTO (M3MKHM B COBPEMEHHOW Hay4yHOW KapTUHE MHUpa, POJb
aCTPOHOMHUU B IIPAKTHYECKOHN JEATEIBHOCTH YEJIOBEKA U JalIbHENIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHHUE OIMHCATENbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBbHOW M NPOTHOCTHYECKON (yHKUUI
¢bu3nvecKkoil TeOpUM — NEKTPOAUHAMUKH, CIICIIUATIBHON TEOPUN OTHOCUTENLHOCTH, KBAHTOBOU (DPU3UKH,
poyib (pu3nueckor Teopur B (POPMHUPOBAHUU TPEACTABICHUN O (PU3NUECKONW KapTHHE MHpPA, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEJICTABICHUNA O
MIPUPOJIE;
pa3nuyath yCJIOBUS NMPUMEHUMOCTH MoJeled (U3UYECKUX Tell M MPOLECcCOB (SBJIEHUI): OJHOPOIHOE
ANEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TIOJs, TapMOHUYECKHE KojeOaHus, MaTeMaTU4ecKui
MasiTHUK, WACAIbHBIM MPYXUHHBIH MasTHUK, TapMOHMYECKHE BOJIHBI, WJICAIbHBIM KoyeOaTeabHbIH
KOHTYp, TOHKasl JIMH3a, MOJIeJiell aToMa, aTOMHOTO sJIpa ¥ KBAaHTOBOI MOJIeNIN CBETa;
pa3nuyarh ycioBHs (TpaHUIBI, 00JaCTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IIOHMMATh BCEOOIIUN
XapakTep pyHIaMEHTAIbHbBIX 3aKOHOB M OTPaHUYEHHOCTh MCIIOIb30BAHMS YACTHBIX 3aKOHOB;
aHATM3UPOBaTh U OOBSCHATH DSJICKTPOMATHUTHBIE NPOLECCHl U SIBICHUS, MCIONIB3YysS OCHOBHBIC
MOJIOXKEHUS U 3aKOHBI AJIEKTPOAMHAMUKH U CIIEIUAIBHON T€OPUHU OTHOCUTEILHOCTH (3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsaa, cuia Ammnepa, cuia JIopeHna, 3aK0H 3J1eKTpOMarHUTHON MHAYKLUH, IPABUIIO
Jlenna, cBa3p DJ1C caMOMHAYKIUH B JIEMEHTE 3JIEKTPUUYECKON LIETH CO CKOPOCTHIO U3MEHEHUS CHUJIbI
TOKA, OCTYJIaThl CIIEUAIbHON TEOPUH OTHOCUTEIBHOCTH DWHILTEIHA);
aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE IPOLECCHl M SIBICHHUS, HCHOJb3Ys IMOJOKEHHUS] KBAaHTOBOU



¢usuku (ypaBHeHue DiHmTelHa a1 (orodddekra, mepBbiii U BTOpoi moctynarsl bopa, mpuHImI
COOTHOLIEHUS Heonpeaenénnocren ['eifsendepra, 3aKOHbI COXpPaHEHUS 3apsI0BOTO U MacCOBOIO YHCET
Y SHEPTUH B SIIEPHBIX PEAKIMIX, 3aKOH paJu0aKTUBHOTO pacIiaja);

OINUCHIBATh (PU3MUECKUE MPOLIECCHI U SBICHUS, UCTIOIb3Ys BEIHMUMNHBI: HANPSHKEHHOCTD 3JIEKTPUUECKOTO
IOJIsl, TMOTEHLUHAN HJIEKTPOCTATUYECKOIO IMOJs, Pa3sHOCTh NOTEHLMAJIOB, 3JIEKTPOJABHIKYILAS CHIIA,
WHJYKIMS MAarHUTHOTO TOJIsl, MAarHUTHBIA MOTOK, CHJIa AMIeEpa, WHIYKTUBHOCTb, AJIEKTPOJIBHKYILAS
CUJIa CaMOMHIYKLHWHU, 3HEPrusi MAarHUTHOIO IOJS MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUM HMITYJIbC,
TIOJTHAS PHEPTUSl, FHEPTUS ITOKOSI CBOOOHON YaCTHUIIBI, SHEPTHS U UMIYIbC (POTOHA, MACCOBOE YUCIIO U
3apsn sapa, SHEPrus CBA3M AApa;

OOBSICHSITh OCOOCHHOCTH TPOTCKaHUs (DU3MUECKUX SBICHHWI: JJIEKTPOMArHUTHAs  MHIYKIIUS,
CAaMOUHJIYKIIUS, PE30HAHC, HHTEepPEpeHLUs BOJH, AUPAKIUSA, AUCIEPCHS, MOJHOE BHYTPEHHEE
oTpaxkeHue, Qoroanekrpuueckuii dpdexr (dororddekr), anpha- u Oera-pacmagsl saEp, TaMma-
U3Iy4yeHue saep, puandeckue NPUHIMIbI CIEKTPAILHOTO aHaan3a U paboThI Ja3epa;

ONpeEATh HAMPABICHUE UHAYKIIMM MArHUTHOTO TOJIA MPOBOJHUKA C TOKOM, CHJIBI AMIEpa U CHUJIbI
Jlopenna;

CTPOUTb H300pakKEHHE, CO3[aBAEMOE IUIOCKUM 3€pKajloM, TOHKOM JIMH30#, M pPAacCUUTHIBATH €ro
XapaKTEePUCTHUKHU;

MIPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKUE TIOHSATHSA, TEOPUM W 3aKOHBI JUIs aHalu3a H
OoOBsicCHEHUSI (U3UYECKUX TPOIECCOB, MPOUCXOIAIIMX B 3BE3/IAX, B 3BE3AHBIX CHCTEMax, B
MEXTaJTAKTHIECKOH cpefie; IBHKECHUsI HeOSCHBIX Tell, SBOIIONNY 3BE3 1 BeenenHol;

MPOBOANTh HCCJIECOBAHHE 3aBHCUMOCTEH (U3MUECKUX BEIWYMH C HCIOIb30BAaHHEM MPSIMBIX
W3MEPEHHUH, TpH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YJbTAThl MOJIYYECHHOMN
3aBUCHUMOCTH (PU3MYECKHX BEIWYMH B BHUAE TpapuKoB € Y4ETOM aOCONIOTHBIX MOrPEUTHOCTEN
U3MEpEHUHl, 1eNaTh BHIBOJIBI 110 pE3YNbTaTaM UCCIIEIOBaHMS;

MIPOBOANTHh KOCBEHHBbIE M3MEpeHUs: (PU3NYECKUX BEIMYMH, MPU 3TOM BBIOMPATH ONTUMAIBHBIA METOJ
U3MEPEHHS, OIICHUBATh AaOCOIIOTHBIE W OTHOCUTENIbHBIE TIOTPEITHOCTH TPSIMBIX M KOCBEHHBIX
U3MEpEHU;

MPOBOJIUTH OTBITHI TIO TMPOBEPKE MPEUIOKEHHON THUIMOTE3bl: IJIAHUPOBATh JKCIEPUMEHT, COOMpaTh
AKCIEPUMEHTAJIBHYIO YCTAaHOBKY, aHAIM3UPOBATh MOJIYUEHHBIE PE3YNIbTAThl U JENaTh BBIBOJ O CTATyCE
MPEJI0KEHHON TUIIOTE3bI;

OMUCHIBATh METObI MTOIYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

coOmofaTh mnpaBuwia O€30MacHOro Tpyda IpU TPOBEIECHUM HCCIENOBaHUM B paMKax ydeOHOro
OKCIIEPUMEHTa, TMpaKTUKyMa U y4eOHO-HUCCIEeNOBAaTeNIbCKOW U TMPOEKTHOW JIeATENbHOCTH C
HCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOro 000PYOBaHMS;

pemiath pacu€THBIC 3a]]a41 C IBHO 33/IaHHOM M HESBHO 33JJaHHON (PU3NYECKON MOJENBIO: HA OCHOBAHUU
aHaJIM3a yCIIOBUS BBIOMpaTh (PU3MUECKUE MOJIETH, OTBEUAIONINe TPEOOBAHMAM 3aadyH, MPUMEHSThH
(GbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYNAThl (PU3UYECKUX TEOPUH TIPU HCIOJIB30BAHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3a7a4, MPOBOJIUTH PACYETHI HA OCHOBAaHUW UMEIOIINUXCS JaHHBIX,
aHAIM3UPOBATh PE3YJbTATH U KOPPEKTHUPOBATH METObI PEIICHUS C YUYETOM MOJYUYEHHBIX pPe3yIbTaTOB;
peraTh Ka4eCTBEHHBIE 3a/1a4H, TPEOYIOIINe MPUMEHEHHS 3HAaHUM U3 Pa3HBIX pa3liesioB Kypca Gpu3uku, a
TaK)kKe HHTETpalluu 3HAaHUW U3 JPYrMX MPEAMETOB €CTECTBEHHO-HAy4HOTO IIMKJIA: BBICTPAUBATH
JIOTUYECKYIO LIEMIOYKY PaCCyKIEHUI C MCIOJIB30BAaHUEM HM3yYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEW U
(bU3HYECKUX SBICHUIA;

WCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS JIJIs1 OOBSICHEHHS] OCHOBHBIX MPUHIIMIIOB PA0OTH M3MEPUTEIHHBIX
prOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIIOTUUYECKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKHX W 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

AQHATM3UPOBATh M OIICHUBATH TOCIEJACTBUS OBITOBOM M TPOW3BOJCTBEHHOW JEATEIHHOCTH 4YEJIOBEKA,
CBSI3aHHOU C (PM3UYECKUMH MPOIIECCAMU, C MO3HUIIUNA IKOJIOTHUECKON 0€30MacHOCTH, MPEICTaBICHUN O
palMOHAIBHOM IPUPOJIOINOJIB30BAHNN, A TAKXKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUN HAyKd U
TEXHOJIOTUH JIJIS TabHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;

MPUMEHATh  pa3liMyHbie CIOcoObl  paboThl ¢ uWHpopManuend (QU3UIECKOTO CoaepkKaHUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMALIMOHHBIX TEXHOJOTUH, TMpPH OSTOM  HCIOJB30BaTh
COBpeMEHHBbIC MH(DOPMAIIMOHHBIC TEXHOJIOTHH JJIsl TIOUCKA, MepepadOTKH U MPEAbSIBICHUS YIeOHOU U



HAyYHO-TIOMYJISPHON MH(pOpMaMK, CTPYKTYPHUPOBAHUS U MHTEPIpPETAllUd MH(DOPMAIMH, MOTYICHHON
W3 Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJTU3UPOBATH MOJydaeMylo MH(GOPMAITUIO M OIICHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOLIMXCA 3HAHUM, TaK W HAa OCHOBE aHAJM3a HCTOYHHKA
nHdopmanmu;
MPOSIBIISATh OPTraHU3AlMOHHBIC W TIO3HABATEIbHBIC YMEHUS CAMOCTOSTEIHHOTO MPUOOPETEHHS] HOBBIX
3HaHUH B MpOIecce BHIMTOTHEHHS TPOSKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PadOT;
paboTaTh B TpYIIEe C UCIOJHEHUEM DPAa3IUYHBIX COITHAIBHBIX POJICH, IUIAHUPOBATh PadOTy TPYIIIIHI,
PalMOHAIIBHO PACIPEACIIATD IEATENBHOCTh B HECTAHIAPTHBIX CUTYALHSIX, OLICHUBATh BKJIAJ KAXKIOr0 U3
YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIIEMBI;
MPOSIBIIATh MOTHBAIMIO K Oynymiel mpodeccHoHaIbHON NEATEeIhHOCTH 1O CHEIHAIBHOCTIM (PU3UKO-
TEXHUYECKOTO TTPOQHIISL.

B ¢denepambHbIX ¥ pEerMOHANBHBIX MPOIEIypax OINCHKH KadecTBa OOpa3oBaHUS HCIONB3YeTCs IepeucHb
(komnduKaToOp) pacrpeieeHHbIX MO KiaccaM MpOBepseMbIX TpeOOBaHHMN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeILHON MPOTPaAMMBI CPEAHETO OOITETO 00Pa30BaHMUS M DJIEMEHTOB COJIEPIKAHMS 11O (hH3HKE.

[TpoBepsiemble TpeOOBaHMS K Pe3yJIbTaTaM OCBOSHHSI OCHOBHOU
obpa3zoBarenpHON Tporpammbl 10 (kimacc)

Kon [IpoBepsiemble MpeAMETHBIC PE3YIIbTATHI OCBOSHHSI OCHOBHON 00pa30BaTEeIbHOM IPOTPaMMEBI
MIPOBEPAECMOT0 CpeaHero oomero oopa3oBaHus

pesyJspTara

10.1 JleMOHCTpHUpPOBaTh Ha MPUMEPaxX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUH COBPEMEHHOMN

Hay4HOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON
JIeITEILHOCTH JIIOJIeH

10.2 VY4UTHIBATH MPaHUIIBI TPUMEHEHUS H3YUYEHHBIX (U3NUECKUX MOJICTICH: MaTepHaIbHas TOUKa,
WHepLHaIbHAas CUCTEMa OTCYETa, aDCOOTHO TBEPJIOE TEJI0, HACAIbHBIN I'a3; MOJENIU CTPOCHHUS
ra3oB, )KUIAKOCTEH U TBEPABIX TEJ, TOUCYHBIH SJIEKTPUUECKUH 3apsi]l - IPH PEIICHUH (HUZUIECKUX
3a7a4

10.3 PacnioznaBath ¢u3nueckue siBieHus (IpoLecchl) 1 OOBICHATh UX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KHHETHYECKOI TEOpHHU CTPOEHUS BEIIECTBA U AJIEKTPOJUHAMHUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHUE, CBOOOJHOE MAaZCHUE Tell, IBUKEHHUE T10
OKPY>KHOCTH, HHEpLHUS, B3auMoieiicTBue Tei; auddysusi, OpOyHOBCKOE ABHKEHUE, CTPOCHHUE
KHUJIKOCTEH U TBEP/BIX Tel, U3MEHEHHEe 00beMa TeJl IPU HarpeBaHUH (OXJIKACHUH ), TEIIOBOE
paBHOBecHe, UCTIapeHNe, KOH IEHCAIHsl, TUTaBlIeHHe, KPUCTAJUIN3allKs, KUTICHHE, BIaKHOCTh
BO3/1yXa, IOBBIICHUE JaBJICHHUS Ta3a IPU €ro HArPEBAaHUU B 3aKPBITOM COCYJIE, CBSI3b MEKAY
rapaMeTpaMy COCTOSTHHS ra3a B H30IPOLIECCcax; AIEKTPHU3AIIH Tel, B3aUMOAEHCTBUE 3apsI0B

104 OnwuchIBaTh MEXaHUIECKOE JIBHKEHUE, UCTIONB3Ys QU3MUYECKHe BEIMUNHBI: KOOPHHATA, Ty Th,
NepeMelIeHne, CKOPOCTh, yCKOPEHHUE, Macca Tella, CHia, UMITYJIbC Tella, KHHETHYECKas SHEPIHs,
MOTEHIMATBHAS SHEPTHS, MEXaHWYecKasl paboTa, MEXaHW4YeCKasi MOIIHOCTD; TP OIUCAHUN
MPaBUIIBHO TPAKTOBATH PM3MUECKHIA CMBICI UCITONB3YyEMBIX BEITMUYHMH, X 0003HAUCHHS U
€/IMHUIIBI, HAXOIUTH (POPMYJIBL, CBSI3BIBAIOLINE NAHHYIO (PH3HUYECKYIO BEIMUMHY C JPYTUMH
BEJIMYMHAMU

10.5 OnuckeiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOICTBA TeJl U TEILUIOBBIC SIBJICHUS, UCTIOJIb3YSL (bmnqecxne
BCJIMYUHBL: JaBJICHUC Ir'a3a, TEMIIEpaTypa, CPEAHAA KUHETUYCCKasA SHCPIUs XaOTUICCKOI'O
ABUXKCHUA MOJICKYJI, CPCAHCKBAAPpATHUYHAsA CKOPOCTh MOJICKYJI, KOJIMYECTBO TCIJIOTHI,
BHYTPCHHSSA DHCPT U, pa60Ta rasa, KO3(1)(1)I/ILII/ICHT IIOJIE3HOI'0 ﬂeﬁCTBHﬂ TCIIJIOBOI'O ABHUIaTCIIA,
IIpU OIMMCAaHWU MPaBUIJIBHO TPAKTOBATH q)HSI/I‘-IeCKI/Iﬁ CMBICJT UCTIOJIB3YEMBIX BCJINYUH, UX
0003HAYCHHS U CAWHUIBI, HAXOOUTh q)OpMyJ'H:I, CBA3bIBAIOINEC TaHHYTO (1)I/I3I/I‘-IGCKyIO BCJIIMYUHY
C ApyrumMu BCJINYHaAM

10.6 OnuceIBaTh N3y4YCHHBIE DJIEKTPUIECKUE CBOMCTBA BEUIECTBA U DIIEKTPHUECKHUE SIBICHUS
(TIporiecchl), UCTIONB3Ys (PU3MYECKUE BEIMIMHBL: AIICKTPUICCKUIA 3apsijl, SJICKTPUIECKOE MMOJIe,
HaMPSDKEHHOCTH TOJIS, MOTEHITHAI, Pa3HOCTh MOTEHIIUAIOB; TIPH OTMMCAHUH MPABUIEHO




TPaKTOBaTh (U3UUECKUII CMBICII UCIIOIB3YyEMbIX BEJIMUUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (HOPMYJIBI, CBSI3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BEIIMUMHAMH

10.7

AHAJIM3UPOBATH (PM3UUECKHUE TTPOLIECCHI U SIBIICHUS, HCITONB3YS (PU3NIECKIE 3aKOHBI U
MPUHLIMIIBL: 3aKOH BceMUpHOTO Tsrotenus, I, IT u Il 3akonsl HetoTOHA, 3aK0H coXpaHeHUs
MEXaHUYECKOM 3HEPIUH, 3aKOH COXPAHEHUSI UMITYJIbCA, IPUHIUI CYTIEPIO3ULUN CUIL, TPUHIIUIT
PaBHOIIPaBUs HHEPLUAJIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUYECKYHO TEOPUIO CTPOCHUS
BEIIECTBA, Fa30BbIC 3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHUS
MOJIEKYI ¢ aDCOTFOTHOH TeMIepaTypoi, IEPBhIF 3aKOH TEPMOJINHAMHUKH; 3aKOH COXPaHCHHS
ANEKTPUIECKOTO 3apsina, 3aKoH KyoHa; mpu 3TOM pa3nuyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKCHHUE U YCIOBUS (TPaHHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHITL OCHOBHEIE MMPUHIHAIIBI JICHUCTBUSA MalinH, HpI/I60pOB N TCXHUYCCKHUX yCTpOI\/'ICTB;
pas3jin4yaThb yCJIOBUA UX 0e30I1acHOT0 UCITOIL30BaHUS B ITOBCETHEBHOM JKU3HHU

10.9

BEIMONHATE SKCIEPUMEHTHI 110 HCCIICAOBAHUIO (PU3NIECKUX SIBICHUI U TPOLIECCOB C
UCTIONIb30BAaHHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHHUIT; TIPH 3TOM (hopMyImpoBaTh podiemy
(3amady) ¥ TUTMIOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOUPATh YCTAHOBKY M3 MPEITIOKEHHOTO
000pYAOBaHHUS, IPOBOAUTH OMBIT U OPMYIUPOBATH BBIBOJIBI

10.10

Ocy1ecTBaATh MPSIMbIE U KOCBEHHBIE N3MEPEHHs (PU3NUECKUX BEJIMYMH; IPH 3TOM BBIOUPATh
ONITUMAJIBHBIN CIIOCO0 U3MEPEHHS M UCTIONIb30BATh N3BECTHBIE METOBI OIICHKHU MOTPELTHOCTEH
HU3MEpPEHUN

10.11

HccnenoBath 3aBUCHMOCTH MEXAY (PU3NIECKUMH BEIMIMHAMHU C HCIOIb30BAHUEM MPSIMbIX
W3MEPEHUIT; TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, GHUKCHPOBATH PE3YIbTATHI MOTYYeHHON
3aBUCHUMOCTH (PU3UYECKUX BEJIMYUH B BUe TaOiIML ¥ rpaMKOB, 1€1aTh BHIBOIBI 110
pe3ynbpTaTaM HCCIeI0BaHMs

10.12

CoOmroaTh npaBuiia 0€30MaCHOTO TPYa P IPOBEJCHNUH UCCIIEA0BAaHUN B paMKaxX y4eOHOTO
JKCIIEpUMEHTA, y4eOHO-1CCIe0BATEIbCKON U IPOSKTHOM JEATEIbHOCTH € UCIIOIb30BaHUEM
HU3MEPUTENBHBIX YCTPOMCTB U J1a00paTOpHOro 000py10BaHUS

10.13

Pematp pacueTHbIe 321241 C IBHO 331aHHOH (PU3UYECKON MOJIENBIO, UCTIONB3YsI (PU3HUYECKUE
3aKOHBI M ITPHUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4k BEIOMPATh (PU3MUECKYIO MOJICIIb,
BBIETISITH (PH3NYECKHE BETMIMHBI ¥ (POPMYITBI, HEOOXOIMMBIE JIJISl €€ PEeIIeHHs, TPOBOINTh
pacyeTsl U OLIEHUBATh PEATbHOCTD MOyYeHHOTO 3HAYeHUS (PU3UUECKONW BEITHUNHBI

10.14

Pemrate KauecTBEHHEIC 3aaa4uu: BEICTpanBaTh JIOTHYCCKU HEIIPOTUBOPCUMBYIO LECTIOYKY
paccymz[eHI/n‘/'I C OHOpOfI Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (I)I/ISI/I‘IGCKI/Ie SBJICHUSA

10.15

Hcnonb30BaTh Npu pelieHUH yU4eOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIHOHHbBIE TEXHOIOTUH IS
MOVCKa, CTPYKTYPHPOBAHNSA, HHTEPIPETAIINH U MTPEJICTABICHUS YIeOHON M HAYIHO-TIOMYJISIPHOI
nH(pOpMAaIUH, MTOTyYeHHON U3 PAa3NYHBIX HCTOYHUKOB; KPUTHUECKH aHAJTM3UPOBATh
MoJTy4aeMyto HHPOPMAaLUIO

10.16

[IpuBoaMTH IpUMEPHI BKJIaJa POCCHUCKUX U 3apyOeKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPY’KAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS 110 (U3NKE B TIOBCETHEBHOM JKU3HH JJIs1 00ECTICUEHUS
0e30macHOCTH TIPH OOpAIICHUH ¢ TPHOOPAMU U TEXHHUECKUMH YCTPONCTBAMH, JIJIST COXPAHCHHSI
3I0POBBS M COOTIOACHISI HOPM 3KOJIOTHUECKOTO TTOBEACHUS B OKPYXKAIOIIEH cpesie

10.18

PaGorats B rpymme ¢ BEIIOTHEHUEM Pa3IMYHBIX CONUAIBHBIX POJICH, TNIAHUPOBATH PA0OTY
TPYTIIBL, PAIlHOHAIBHO PACHPEeNaTh 005S3aHHOCTH U IIAHUPOBATD JAESITETFHOCTh B
HECTaHIAPTHBIX CUTYAIHsX, aJleKBaTHO OIIEHWBATh BKJIA]] KKIOTO U3 YIaCTHUKOB IPYIIIHI B
pelIeHre paccMaTpuBacMol IPOOIEMBbI




[IpoBepsiembie ameMeHTHI copepxanust (10 kmacc)

Kon Kon IIpoBepsiemble 37EMEHTHI COAEPKAHUS
pazzmena TIPOBEPSEMOTO
3JIeMEHTa
1 OU3NKA 1 METO/JIbl HAYYHOI'O IIO3HAHUA
1.1 ®u3uka - Hayka o npupone. HayuHble MeTOAbI TO3HAHUS OKpYyKarouiero Mmupa. Poip
SKCTIIEPUMEHTA U TEOPUH B TPOLIECCE IO3HAHMS TPUPOABL. DKCIIEPUMEHT B (pr3nke
1.2 MopenupoBanue (hU3MUECKUX SBICHHUHA U TporieccoB. HaydHbIe THITIOTESHI.
dusznuecKre 3aKOHBI U TEOpUH. | paHuIIbl IPUMEHUMOCTH (PU3HYECKHUX 3aKOHOB.
[Mpunnun coorBeTcTBUs. Ponb 1 MecTo GU3NKH B GOPMUPOBAHUN COBPEMEHHOI
Hay4YHOH KapTUHBI MHUPA, B IPAKTUUYECKOU AEATENBHOCTH JIFOACH
2 MEXAHUKA
2.1 KUHEMATHUKA
2.1.1 Mexanunueckoe ABrxeHre. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABMXKEHUS. Cuctema
orcuera. Tpaekropus
2.1.2 [lepememenne, cKOpoCTh (CpeaHSS CKOPOCTh, MTHOBEHHASI CKOPOCTH) H YCKOPEHHE
MaTepratbHOM TOUKH, UX MTPOEKLINU Ha OCH CUCTEMBI KoopauHaT. CroxkeHue
MEPEMELICHUN U CII0KEHUE CKOPOCTEN
2.1.3 PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBMKeHME. ['paduku
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U TIepEeMEIIeHHUS
MaTepraIbHON TOUKH OT BpeMEHHU
2.14 CBoboniHOe majieHue. Y CKopeHHe CBOOOHOTO TaJICHUS
2.15 Kpuponuneitnoe aBmxeHue. PaBHOMepHOE ABMKEHUE MATEPUAIIBHON TOUKH 110
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHENHAs CKOpOCTh. Ilepuos u yacrora.
LlenTpocTpeMHUTENBHOE YCKOPEHUE
2.1.6 TexHudeckue yCTponUCTBa: CIUAOMETP, IBUKEHUE CHAPSIOB, IIEMTHBIC U PEMECHHBIC
nepeaayn
2.1.7 [Ipaktuueckue pabotel. U3MepeHne MrHOBEeHHOU ckopocTu. MccnenoBanue
COOTHOLIEHUSI MEXTy ITyTAMH, IPONHECHHBIMH TEJIOM 32 NOCIIE0BATENbHBIE PABHBIE
MPOMEXXYTKH BPEMEHH MPY PAaBHOYCKOPEHHOM JIBM)KEHUH C HAYAJIbHOW CKOPOCTHIO,
paBHOH HyJr0. 3ydeHue IBM)KEHHS IIApUKa B BA3KOM XMIKOCTU. 3yueHue
JBWKEHUS TeJla, OpPOIIEHHOTO TOPU30HTAIBHO
22 JANHAMUKA
221 IIpunnun otHOCUTENBbHOCTH ["anunes. Ilepsbrit 3akon Hetotona. MeprnansHele
CHCTEMBI OTCYEeTa
222 Macca rena. Cuna. Ilpunuun cyneprno3uiuuu Cuil
223 Bropoii 3akon HproTOHA 1J11 MaTEpUAIBHOM TOUKM B HHEPLMAIBHOM CUCTEME OTCUETA
(MCO). Tperuii 3axon HetoToHA 111 MaTepUATBHBIX TOYCK
224 3akoH BcemupHoro Tsarorenus. Cuna tsxectu. [lepBast kocMudeckas cKopocTh. Bec
Tena
2.2.5 Cwuta ynipyroctu. 3akoH ['yka




226

Cuita tperns. Cyxoe tpenne. Cuia TpeHUS CKOJIBKCHIS M CHJIA TPSHHUS TTOKOSI.
Koaddurment tpenus. Cuna CONpOTHBICHUS MTPY ABMKCHUU Tea B )KUIKOCTH WU
raze

2.2.7 [loctynmarensHOE 1 BpamaTeIsHOE ABIKEHIE aOCOIIOTHO TBEPIOTO Telia

2.2.8 MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. [1ineuo cuitbl. Y clioBus paBHOBECHS
TBepaoro Tena B UCO

229 TexHUYECKUE YCTPONCTBA: TIOIIUITHUKY, JIBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [IpakTrueckne paboTel. M3yueHne qBmkeHns Opycka 1Mo HaKJIOHHOH TIIOCKOCTH TIO]

JIeCTBUEM HECKOJbKUX cuil. MccaenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIONIUX B e OpMUPYEMOH PY>KUHE U PE3HHOBOM 00pasIle, OT BEHINHBI UX
nedopmarin. VcciienoBanne yciioBril paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh
BpalleHUs

23 3AKOHbBI COXPAHEHN A B MEXAHUKE
23.1 Hmnynbc MaTepruanbHON TOYKH, CHCTEMBl MaTepHATBHBIX TOUEK. IMITYIIbC CHITBI 1
M3MEHEHHUE UMITYJIbCa Teja
232 3akoH coxpaHeHus umnyibca B ICO. PeakTuBHOE ABMKEHNE
233 Pa6ota cubt
234 MOITHOCTE CHIIBI
235 Kunerudeckas s3Heprusa MarepraabHoOi TOUKH. TeopeMa 0 KWHETHUECKON SHEPTUH
23.6 [lorennmaneras 3ueprus. [loTeHmanbHas sHeprus ynpyro a1edpopMUpoOBaHHON
npyxuHbl. [loTeHIMaIbHAs SHEPTHs TeNla BOJIM3H OBEPXHOCTH 3eMIIH
23.7 IToreHupanbHbIEe M HETIOTEHIMANbHBIE CUIIbL. CBA3b paOOThl HEMOTEHIUAIBHBIX CHJI C
W3MEHEHNEM MEXaHUYECKON SHEPTHH CHCTEMBI TeI. 3aKOH COXPaHEeHUS
MEXaHMYECKON SHEPIUU
2.3.8 VYnpyrue u Heynpyrue CTONKHOBEHHS
239 TexHHU4YecKkre ycTpoHCTBa: IBU)KEHNE PAKET, BOJOMET, KOMEp, IPYKUHHBII MTUCTONIET
2.3.10 [TpakTrueckue padoTel. M3yueHue cBsi3u CKOPOCTEH TeJ MPU HEYIPYroM yaape.
HccnenoBanue cBs3u pabOThI CHIIBI C ©3MEHEHHEM MEXaHUUECKOW SHEPTHH Tela
3 MOJIEKYJISIPHASA ®U3UKA 1 TEPMOANHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHMU

3.1.1 OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUUECKOU Teopuu. bpoyHoBCcKkoe
nemwkenue. Juddysus. Xapakrep IBUKEHNS  B3aUMOJICHCTBHSI YaCTHIL BEIECTBA

3.1.2 Mogenu cTpoeHus Ta30B, JKUIKOCTEH U TBEPIBIX TEJI M OObICHEHNE CBOICTB
BEIIECTBAa HA OCHOBE 3THX MOJENen

3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosinnas ABoraapo

314 TemnoBoe paBHoBecue. Temieparypa u ee usmepenue. lllkana remnepatyp Leascus

3.15 Mogenb uaeanpHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHICCKOM

TCOPUHU UACAIBHOIO ra3a




3.1.6 AOcoroTHas TeMIiepaTypa Kak Mepa CpeTHeH KHHETHIECKON SHEPTHH TEIIOBOTO
IBWKeHus dactul rasa. [llkana remneparyp KensBuna
3.1.7 VYpaBuenne Knaneiipona - Menzaeneesa. 3akon JlampToHa
3.1.8 l"azoBbIe 3aK0oHBI. M30mpoIIecCh B HCAIBHOM T'a3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BEILIECTBA: N30TE€PMa, U30X0pa, n3odapa
3.19 TexHUUECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp
3.1.10 [IpaxTrueckne padoTel. Mi3MepeHre Macchl BO3IyXa B KIIACCHOM KOMHATE.
HccnenoBanne 3aBUCUMOCTH MEXAY TapaMeTpaMu COCTOSIHUS Pa3pekeHHOro ra3a
32 OCHOBbBI TEPMOJIJMHAMUKU
3.2.1 TepmoanHamuueckas cucteMa. BHyTpeHHsIs1 SHEPT U TEPMOIMHAMUYECKON CHCTEMBI
U CTIOCOOBI €€ N3MEHEHHUS
322 KonudecTBo TernoTsl 1 pabota. BHyTpeHHss HEpPrusi 0IHOaTOMHOT'O HJICaTbHOTO
raza
323 Bunp! Temonepenaun: TEIUIONPOBOHOCTD, KOHBEKIIHSI, H3TyueHUe. TemIoeMKOCTh
Tena. Y aenbHas TeII0EMKOCTh BellecTBa. PacueT konnvecTBa TEIIOTH IpU
Temyonepenaye
324 [lepBblil 3aK0H TepMOAUHAMUKH. [I[puMeHeHne nepBoro 3ak0Ha TEPMOAMHAMUKH K
uzomnponeccaM. [ paduueckast ”HTepIpeTanus padboThl ra3a
325 TenmoBsie MammHeL. [IpuHITUTIBL AEicTBUS TeIUTOBBIX MarvH. [Ipeobpa3oBanus
SHEPTUH B TEIUIOBBIX MamnHax. KoaddunmenT nonesnoro neiicreust (nanee - KI1/1)
teroBoi MamuHel. Hukn Kapuo u ero KI1
3.2.6 Bropoti 3akoH TepmoauHaMuku. HeoOpatumocTs mporieccoB B pupoze. TemnnoBkie
JBUraTeNn. JKOJIOTHUYECKUE MPOOIEMBI TETNIOIHEPTETHKH
327 TexHUUECKHE YCTPOUCTBA: IBUTATENb BHYTPEHHETO CTOpaHHsL, OBITOBOI
XOJIOAMIBHUK, KOHIULIMOHED
3.2.8 [paktudeckue paboTsl. Mi3MepeHue yaeabHOH TeII0EMKOCTH
33 AT'PEI'ATHBIE COCTOSAHNMA BEHLIECTBA. ®A30BbIE ITEPEXO/IbI
3.3.1 [Tapoo6pazoBanue u koHAeHCANMs. Vcrmapenue u KureHre. Y neiabHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD TEMIIEPATYPHI KUIEHHsI OT AaBJICHUS
332 AGcComoTHas ¥ OTHOCUTENbHAS BIAXKHOCTh BO3AyXxa. HachImeHHsIi map
333 Teepznoe Teno. Kpucramnmuueckue n amopdHble Tena. AHU30TPOIHSI CBOHCTB
kpuctawioB. JKuakue kpuctaiuibl. CoBpeMEHHBIE MaTEPHAITBI
334 [TnaBienue U KpucTaUIM3aLus. Y iesbHas TeroTa miasneHus. CyomuManys
335 YpaBHEHHE TETUIOBOTO Oananca
33.6 TexHUYeCcKre yCTPONUCTBA: TUTPOMETP M IICUXPOMETP, KAIIOPUMETP, TEXHOIOTHH
MIOJTYYEHUS COBPEMEHHBIX MaTepUAJIOB, B TOM YHCJIe HAHOMATEPHAIOB, U
HaHOTEXHOJIOTUH
3.3.7 [IpakTrueckue padoThl. Mi3MepeHue BIaXHOCTH BO3IyXa
4 SJIEKTPOAMHAMUKA




4.1 OJIEKTPOCTATHUKA

4.1.1 DeKkTpr3amnys Tel. DIEeKTPUIeCKUi 3apsia. J(Ba Buaa JIICKTPHIECKHX 3apsI0B

4.1.2 [IpoBOAHYKH, TUAIIEKTPUKH U TTOIYTIPOBOTHUKH

413 3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsaa

414 Baumoneiictue 3apsnoB. 3akon Kynona

4.1.5 OnekTpuueckoe nojue. HanpsskeHHOCTH anekTpuyeckoro noss. [Tpunuun
CyTIepHO3UINH. JIMHIH HATPSDKEHHOCTH SJIEKTPHYECKOTO OIS

4.1.6 Pabora cui anekrpocratrueckoro mois. [lorennuman. Pa3HocTs MoTeHIMAIOB

4.1.7 [TpoBOJHUKY U TUBJIEKTPUKH B IOCTOSHHOM 3JIEKTPUUECKOM ToJie. JluanekTpudecKkast
MPOHUIIAEMOCTh

4.1.8 OnekTpoeMKocTh. KoHaeHcaTOp. DNEKTPOEMKOCTh IIIOCKOI0 KOHIEHCATOPa. DHEPrus
3apsDKEHHOTO KOHJIEHCAaTopa

4.19 TexHUUECKHE YCTPOHUCTBA: 3JEKTPOCKOIL, SIEKTPOMETP, JEKTPOCTATUIECKAs 3aIlHTa,
3a3eMIICHHUE IIEKTPONPHUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYWHBIN MTPUHTEP

4.1.10 [TpakTrueckue padboThl. 3MepeHue 3JIeKTPOEMKOCTH KOHICHCATOpa

4.2 [NOCTOSAHHBIN SJIEKTPUYECKNUU TOK. TOKU B PA3JIMYHBIX CPEJJAX

42.1 VYcnoBus CynieCTBOBaHUS IOCTOSIHHOTO ANEKTPUUECKOro TOKa. VICTOUHHKY TOKA.
Curna toka. [locToSHHBINH TOK

4.2.2 Hanpsxenue. 3akon Oma [uist yyacTka Lermu

423 DIIEKTPUYECKOE CONPOTUBJICHUE. Y ACIBHOE COMPOTUBICHUE BELIECTBA

424 [TocnenoBarenpHOE, MapalIeILHOE, CMEIIAHHOE COSAMHEHHE ITPOBOITHUKOB

425 Pabota snexTpuueckoro Toka. 3akoH xoyns - Jlenna

4.2.6 MoIIHOCTB 3IEKTPUIECKOT0 TOKA

4.2.7 aneKkTpoBrKyIIas cuna (nanee - 3/[C) u BHyTpeHHee CONMPOTURIEHUE HCTOYHHUKA
ToKa. 3akoH OMa JiJis IOJTHOH (3aMKHYTOM) AIIeKTprueckoit menu. Koporkoe
3aMbIKaHUE

4.2.8 DNeKTpOHHAs TPOBOINMOCTD TBEPABIX METAJUIOB. 3aBHCHMOCTH COITPOTHUBIICHUS
METAJUIOB OT TeMIepaTypsl. CBEpXIPOBOJUMOCTD

429 DneKTpuYeCcKuil TOK B BakyyMe. CBOHMCTBA 3JIEKTPOHHBIX MTyYKOB

4.2.10 [omynposoaanku. CobcTBEHHAs M MPUMECHAS TIPOBOJMMOCTH MOTYTIPOBOIHUKOB.
CgoiicTa p-n nepexopa. [loxynpoBogHuKOBBIE TPHOOPHI

4211 DIIEKTPUIECKUN TOK B IICKTPOIUTAX. DICKTPOJIUTHICCKAS JTUCCOITHAIIHS.
DNEeKTpOIn3

4212 DIIeKTPUIECKUN TOK B Ta3zax. CaMOCTOSATEIBHBIA M HECAMOCTOSITCIIBHEIN paspsi.
Paznuunble TUIIBI caMOCTOSITENbHOTO paspsiaa. Monaus. [Inazma

42.13 TexHaudecKue yCTpoUCTBa: aMIIEpMETP, BOJILTMETP, PEOCTAT, ICTOUYHUKH TOKA,

SJICKTPOHATrpCBAaTCIILHLIC HpI/I60pLI, QJICKTPOOCBCTUTCIILHBIC HpI/I60pI>I, TCPMOMETP




COIIPOTHBIICHUS, BAKYYMHBIH JIHOJI, TEPMUCTOPBI ¥ OTOPE3UCTOPHI,
TOJTYIIPOBOTHUKOBBIN MO/, TATbBAHUKA

42.14 [IpakTiaeckne padoTel. M3yueHne cMenaHHOTO COSAMHEHNUS PE3UCTOPOB.

Nzmepenne 3JIC ucTouHnKka ToKa U €ro BHyTPEHHETo conpoTuBieHus. HabmoneHne
AIIEKTPOIIH32

[IpoBepsiemble TpeOOBaHMS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBatenbHOi mporpaMmel (11 kiacce)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTta

[IpoBepsiemMble MpeIMETHBIC PE3YJIBTAThI OCBOSHHS OCHOBHOM 00pa30BaTEIbLHOMN IPOTrpaMMBbl
CpemHero o01Iero oOpa3oBaHMs

11.1

JleMOHCTpHUPOBaTh Ha IPUMEPAX POJIb U MECTO PU3UKH B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4HOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON
JeSITENIBHOCTH JIIO/ICH, IEJIOCTHOCTh U €IMHCTBO (PU3MYECKOil KapTUHBI MHpa

11.2

VYYUTHIBaTh TPAHUIIBI IPUMEHEHHUS U3yYSHHBIX (PH3MYECKUX MOJIEINICH: TOUCUHBIN
SHCKTpI/I‘ICCKI/Iﬁ 3apsa, sacpHasa MOoA€Jb aTOMa, HYKJIOHHAasA MOJCJIb aTOMHOTI'O sJipa IIpu
peleHnn (PU3NIECKHX 3a/1a4

11.3

Pacnio3naBath (pruzmueckre sSBiIeHUs (TIPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
AIIEKTPOAVHAMHKH U KBAHTOBOH (DPU3HKHU: 3NIEKTpUUECKas MPOBOUMOCTb, TEIUIOBOE, CBETOBOE,
XHUMHUYECKOe, MarHUTHOE ICHCTBHUS TOKA, B3aMMOJICHCTBUE MATHUTOB, 3JICKTPOMarHUTHAsS
MHIYKIWSL, 1eHiCTBIE MarHUTHOTO TI0JIS1 HA TIPOBOJAHUK C TOKOM M JABIKYIITHICS 3aps,
ANIEKTPOMArHUTHBIE KOJICOAHHS U BOJTHBI, IPSMOJIMHEHHOE pacrpocTpaHEeHHE CBETa, OTPaKECHHUE,
npejgomMiieHue, HHTepdepeHIys, AMPaKIys 1 MOJISpU3aIHs CBETA, IUCTIEPCHS CBETa,
dhotosnexrpuuecknit 3pdexT (hororddekr), cCBeToBOE NaBIeHNE, BOSHUKHOBEHHE JINHEHYAaTOTO
CIIEKTpa aToMa BOJI0PO/Ia, ECTECTBEHHAs U HCKYCCTBEHHAS paIOaKTHUBHOCTh
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OnuceiBaTh U3y4YEHHBIE CBOICTBA BEIIECTBA (IEKTPUIECKHUE, MATHUTHBIE, ONITHYECKHE,
JNEKTPUUECKYIO TPOBOIMMOCTD PA3IUYHBIX CPEJl) U ANEKTPOMArHUTHBIE ABJIEHU (ITPOIECCHI),
UCTONB3YS (PU3MUYECKHE BEJIMUMHBL: IICKTPUUECKHUIT 3apsill, CUila TOKa, 3JEKTPHUECKOE
HanpspKEHUE, JIEKTPUIECKOe CONPOTUBIICHUE, Pa3HOCTh noTeHuuanos, 3/C, padoTa Toka,
WHAYKLIXS MarHUTHOTO TOJIsA, ciita Amrepa, cuiia JlopeHna, ”HAYKTUBHOCTb KaTYIIKH, SHEPTHUS
3JIEKTPUYIECKOTO K MAarHUTHOT'O TIOJIEH, IEPUOJ] M YacTOTa KoJIeOaHuil B KoyiebaTeIbHOM
KOHTYpE, 3apsi/i ¥ CHJIa TOKA B IIPOLiECCe TAPMOHNYECKUX HIICKTPOMAarHUTHBIX KOJIeOaHHH,
(hoKyCHOE paccTOsIHUE U ONITHYECKAas CHJIa JIMH3bI; P ONMCAHNUY TPABUIILHO TPAKTOBATh
(pm3HYEeCKUil CMBICIT UCTIONB3YEMBIX BEIUMYNH, NX 0003HAUYEHUS U €IUHUIIBI; YKa3bIBATh
(hopMyIbI, CBA3BIBAIOLINE JAHHYIO (PH3HUYECKYIO BEIMUMHY C JPYTUMH BEJIMYMHAMH

11.5

OnuchIBaTh U3yYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, HCIIOJIb3Ys (PU3NIECKUE BETUUNHBI:
CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJTHBI ¥ YaCTOTA CBETA, SHEPTHSI U UMITYJILC ()OTOHA,
MEPHO/ MOJTypaciaia, JHePrus CBA3M aTOMHBIX S/Iep; PH ONMUCAHUU IPABUJILHO TPAKTOBATh
(bm3UYEeCKUil CMBICIT UCTIONB3YEMBIX BEIMYUH, UX 0003HAYCHUS U CIUHUIIBI; YKA3bIBATh
(hopMyITBI, CBS3BIBAIONINE JAHHYIO (PU3NIECKYIO BETUUNHY C IPYTUMH BeTUYNHAMU, BBIYHCIISTh
3HaYeHHE (PU3MUCCKON BETMUNHBI

11.6

AHamM3UpoBaTh GUINUECKIE MPOIIECCH U SBJICHUS, UCTIONB3Ys (pU3nYecKre 3aKOHbI U
MPUHLMIIEL: 3aK0H OMa, 3aKOHBI ITOCJIEI0BATENBHOTO U MAPAJUIETLHOTO COETUHEHNS
MPOBOJHUKOB, 3aKOH J>k0yiist - JIeH1a, 3aKOH AJI€KTPOMarHuTHOM MHIYKIINH, 3aKOH
HNPSIMOJIMHEWMHOI'O PACIIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3AKOHBI IIPEJIOMIICHUS
CBeTa, ypaBHeHHE DHHIITEHHA 11 GoTod(hPeKTa, 32aKOH COXPAHEHHUS SHEPTHHU, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsaaa, 3aKOH COXPAHECHHUS
MacCOBOI'0 YMCJIa, HOCTYNAThl bopa, 3aKOH paAoaKTUBHOTO paciaja; Ipyu TOM pa3indarh
CIIOBECHYIO (DOpPMYITMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHUE U YCIOBUS (TPaHULIBI,
00J1aCTH) TPUMEHUMOCTH




11.7

OmnpenensTe HallpaBJIeHUE BEKTOPA HHIYKIIMU MAarHUTHOTO IOJIs IPOBOJHUKA C TOKOM, CHJIBL
Awmrnepa u cuisl Jlopenna

11.8

CTpouTh 1 ONTUCHIBATH H300paXKeHHE, CO31aBAEMOE TNTIOCKIM 3€PKAJIOM, TOHKOH JTMH30i1
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BBINIOTHATH 3KCIIEPUMEHTHI TT0 UCCIICIOBAHHUIO (PU3UUECKUX SBICHUH U TIPOIECCOB C
WCTIOJIb30BaHUEM MPSIMBIX H KOCBEHHBIX U3MEPEHHIA; IPH 3TOM (HOPMYITHPOBATH IpodIeMy
(3a1auy) ¥ runoTe3y y4eOHOTo SKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEITI0KESHHOTO
000pyTOBaHUS, TPOBOIUTH OIBIT U ()OPMYJTUPOBATH BHIBOJIBI

11.10

Ocy1ecTBIATH MIPSIMbIE U KOCBEHHbIE N3MEPEHHs (PU3NUECKUX BEJIMYMH; IPH 3TOM BbIOUPATh
ONITUMAJIBHBIN CIIOCO0 U3MEPEHHS M UCTIOJIb30BATh U3BECTHBIE METOBI OLICHKHU MOTPELTHOCTEH
A3MEpPEHUN

11.11

HUccnenoBath 3aBUCUMOCTH HU3NUECKUX BETMUUH C UCIIOIB30BAHMEM MPSIMBIX U3MEPEHUH; IPH
3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTATHI IOIYUYECHHOH 3aBUCUMOCTH
(u3NUecKuX BEIMYMH B BUJE TaOIHIl ¥ IpadUKOB, IEIaTh BEIBOBI 10 pe3yIbTaTaM
HCCIIEIOBaHHUS

11.12

CobmoaTh paBmiTa 6€30MacHOTO TPy/ia IPH IMPOBEICHUH UCCIIEIOBAaHNI B paMKax yaeOHOTO
IKCIIEPUMEHTA, Y4eOHO-HCCIIEI0BATENBCKOM U IPOEKTHOI eATETIbHOCTH C UCII0JIb30BaHHEM
M3MEPUTENHHBIX YCTPOICTB 1 Ia0OPaTOPHOTO 00OPYIOBaHHUS

11.13

Pematp pacueTHbIe 3a/1a4H C SBHO 3aJaHHON (PM3NIECKON MOAEIBIO, HCIIONB3Ys (PH3NIeCcKHe
3aKOHBI ¥ ITPUHIIMIIEL, HA OCHOBE aHAN3a YCIOBHS 331a4H BEIOUPATh (PU3NUYECKYIO MOJIEIb,
BBLICNATH PU3HYECKHE BETUUMNHBI  (DOPMYJIBI, HEOOXOIUMEBIE ISl €€ PELIeHUs, TPOBOJUTH
pacueTsl ¥ OLEHUBATh PEAbHOCTD MOIYYEHHOI0 3HaUeHHs (PU3NIECKON BEINUHNHBI

11.14

Pemrate KauecTBEHHEIC 3aaa4uu: BEICTpanBaTh JIOTHYCCKU HEIIPOTUBOPCUMBYIO LECTIOYKY
paccymz[eHI/n‘/'I C OHOpOfI Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (1)I/IBI/ILI€CKI/IG SABJICHUA

11.15

Hcnons3oBaTh IIpu pCUICHUN y‘Ie6HbIX 3aaa4 COBpEMCHHbBIC I/IH(I)OpMaHI/IOHHLIe TEXHOJIOTUHN IJIA
MOMCKa, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUH U IIPE/ICTABICHHS YYeOHON U HAYYHO-TTOMY ISIPHOM
uH(pOpMaIUH, TTOJyYeHHOH U3 Pa3INYHBIX HCTOYHHKOB; KPUTHIECKH aHATH3UPOBAThH
MOJIy4aeMyto HH(OPMAITUIO

11.16

OOBSACHATH MIPUHIHAIIBI HeﬁCTBHH MaIllnH, HpI/I60pOB U TCXHUYCCKHUX YCTpOﬁCTB; pa3indaThb
YCIIOBHUA UX 0€30MMacHOr0 UCITOIL30BAHMUS B HOBCGZ[HGBHOP'I KHN3HU

11.17

[TprBoIMTH IPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE TIPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH

11.18

Hcnonp3oBaTh TeopeTHUECKHE 3HAHUS 110 (PU3NUKE B TIOBCETHEBHOM JKU3HHU JJIs1 00ECTICUEHUS
0e30macHOCTH TIPH OOpAIICHUH ¢ IPHOOPAMH U TEXHHUECKUMH YCTPONCTBAMH, JIJIST COXPAHCHHSI
3II0POBBS ¥ COOITIOJICHHUS HOPM 3KOJIOTHYECKOTO TMTOBEACHUS B OKPYKAIOIIEH cpejie

11.19

PaboTaTh B rpymie ¢ BEIIOTHEHUEM Pa3IMIHBIX COITHATBHBIX POJICH, TUTAHUPOBATH PaboTy
TPYIIIBL, PAIMOHAIBHO PACIPEIeATh 005S3aHHOCTHU U IIAHUPOBATH JCSITEIHLHOCTh B
HECTaHJapTHBIX CUTYyalUsAX, aJIEKBAaTHO OLIEHUBATh BKJIAJl K&XI0I0 U3 YHACTHUKOB I'PYIIIbI B
pelIeHre paccMaTpuBaeMon IPoOIEMbI

IIpoBepsiemble aneMenTsI coaepskanud (11 kiace)

Kon
paznena

Kon

TPOBEPSEMOTO
JJIEMEHTA

HpOBepﬂGMBIe DJICMCHTBI COACPKaHU

QJIEKTPOAMHAMUKA
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MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHA S UHIYKIINA

4.3.1 [TocTosiHHBIE MarHuThl. B3aumonelcTBHE NOCTOSIHHBIX MATHUTOB

432 MarunutHoe nosie. Bektop MarauTHoU uHAyKuuy. [Ipunnun cynepnozuuuy. JInaumu
MarHMTHOW MHAYKIMHU. KapTuHa TUHMIT MATHUTHOM WHIYKIIUY TIOJISI TOCTOSHHBIX
MarHuTOB

433 MaruauTtHoe 1oJIe IPOBOAHMKA C TOKOM. KapTrHa THHWMIA OIS JUTMHHOTO TIPSIMOTO
MPOBOJHMKA U 3aMKHYTOTO KOJIBLIEBOT'O TIPOBOIHUKA, KATYIIKH ¢ TOKOM. OTIBIT
Opcrena. BzanMmoaeicTBIE MPOBOTHUKOB C TOKOM

434 Cuna Amriepa, ee MOIYJb U HAallpaBJICHUE

4.3.5 Cuna Jlopeniia, ee MOTyJib U HanpaBiieHuE. [[BrxeHUE 3apsDKEeHHON YacTULIBI B
OJHOPOJIHOM MarHUTHOM Tiojie. Pabota cwbt Jloperma

4.3.6 SIBneHue 37eKTpOMarHuTHON HHAYKIUH

4.3.7 [ToToK BEeKTOpa MarHUTHOM HHIYKIUU

4.3.8 OJIC unaykiuu. 3aK0H MEeKTPOMarHUTHOM nHaykun Papanes

439 Buxpesoe anextpudeckoe nose. 3J1C HHAYKINN B TPOBOJHUKE, IBHKYIIEMCS
MOCTYTATEIbHO B OJTHOPOAHOM MarHUTHOM I10JIE

4.3.10 [IpaBuio Jlenua

4.3.11 NunyktuBHOCTS. SIBNnenue camonnaykuuu. 31C camonHayKInu

4.3.12 OHeprus MarHUTHOTO MO KaTyIIKHA C TOKOM

4.3.13 ONEKTPOMAarHuTHOE MOJIe

4.3.14 TexHUYeCcKue yCTPOUCTBA: MOCTOSTHHBIC MaTrHUTHI, DJIICKTPOMATrHUTHI,
AJIEKTPOJIBUTATEIh, YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHIl, MHAYKIIMOHHAS TIeYb

4.3.15 [IpaxTrueckue paboTel. Mi3yueHre MarHUTHOTO MOJISI KAaTYIIKHA C TOKOM.
HccrnenoBanne nefcTBUS MOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBJICHUS DJIEKTPOMATHUTHON WHAYKIAN

5 KOJIEBAHUA 11 BOJIHBI
5.1 MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1 KonebarensHas cucrema. CBoOoaHbIe KoJeOanus. ['apMoHrUecKe KojaeOaHusl.
[lepuon, yacrora, amIuinTyaa u (haza KojeOaHHit

5.12 IIpyxuHHBI MasTHUK. MaTeMaTH4eCKUi MasTHUK

5.1.3 YpaBHEeHHE TapMOHUYECKHUX KoyieOanuii. KuaemaTuiaeckoe v TMHAMUYIECKOE
OInrcaHue KojeOaTeIbHOTO IBIKEHHS

5.14 [IpeBparenne 3Hepruy Mpu TapMOHNYECKUX KoJieOaHusIX. CBA3b aMIUTUTY/IBI
KoJIeOaHUI NCXOIHON BETMUMHBI C aMIUTUTYIaMH KOJIeOaHUi ee CKOPOCTH U
YCKOpEHHUs

5.1.5 KonebarensHbrit KOHTYP. CBOOOIHBIC AJICKTPOMAarHUTHBIC KOJICOAHMSI B HICATLHOM

K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHsI MEKAY MEXaHUUECKHUMU U 3JIEKTPOMarHUTHBIMU
kosiebanusimu. @opmysa Tomcona




5.1.6

3aKoH COXpaHEHHs YHEPTHH B HCATbHOM KOJIe0aTeThbHOM KOHTYpE

5.1.7 Brinyxaennsie MexaHndeckue konebanus. Pezonanc. Pesonancuas kpuBasi.
BbIHYXIeHHBIC JIEKTPOMATHUTHBIE KOJICOaHUsI.

5.1.8 Ilepemennsrii Tok. CHHYCOUIABHBIN TIEpEMEHHBIH TOK.

5.19 MomHOCTh IepeMEHHOTO TOKa. AMITTUTYAHOE U IEHCTBYIOIIEe 3HAUEHNE CHIIBI TOKa
W HalPSOKSHUS

5.1.10 Tpancdopmarop. IIpons3BoacTBo, epenada u MOTPEOICHHE JICKTPHUSCKOH SHEPTHH.
DKONOrn4ecKne pruCcKH MpHU MPOU3BOJICTBE ANEKTpUUIECKOil sHepruu. Kynprypa
HCIIOJIb30BaHMS HJICKTPOIHEPIUU B IOBCEIHEBHOM KHU3HU

5.1.11 TexHu4yeckue ycTpoicTBa: ceiicMorpad), MeKTpUIeCKHid 3BOHOK, JINHUU
aNEKTponepesay

5.1.12 [IpakTrueckne padotsl. MccnenoBanne 3aBUCUMOCTH TTEPHOa MaJIbIX KoJeOaHuit

Ipy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a. MccnenoBanyue nepeMeHHoro Toka B
LEIHX U3 [IOCJIEI0BATENBHO COCIMHEHHBIX KOHIEHCATOPA, KaTyIIKU U pe3UCTOpa

52 MEXAHUWYECKHUE U 3JIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHuueckue BOJIHBL, ycaoBHs pacnpoctpadenus. [lepuon. CkopocTts
pacrpocTpaHeHus U JInHa BOJHEL. [lonepevnsie 1 Mpo0IbHbIC BOIHBI

522 NuTepdepernns n qudpakims MexaHHIECKUX BOIH

523 3Byk. CkOpocTh 3ByKa. I poMKOCTH 3ByKa. BeicoTa Tona. TeMOp 3ByKa

524 ONEeKTPOMarHUTHBIE BOJHBL. Y CIIOBHS U3ITy4EHHS 3JI€KTPOMArHUTHBIX BOJH.
Bsanmuas opuenraius BektopoB E, B u V' B 3JIeKTpOMarHuTHON BOJIHE B BAKYyMeE

5.2.5 CBo#iCTBa IEKTPOMAarHUTHBIX BOJH: OTPaKEeHUE, TPEJIOMIICHHE, TOJIIpU3aIHs,
mudpaxiyst, uarepdepenuus. CKopocTh 3JeKTPOMarHUTHBIX BOJIH

5.2.6 [Ikana 3JeKTPOMarHUTHBIX BOJIH. [[puMeHeHEe 3TIeKTPOMATHUTHBIX BOJIH B TEXHHUKE
U OBITY

5.2.7 [IpuHIUTIBEL PaTIUOCBS3Y U TeNeBUICHUS. Paqnonokarsi. DIeKTpOMarHuTHOE
3arps3HEHNE OKpY Karoei cpebl

5.2.8 TexHUYEeCKHE yCTPOWCTBA: MYy3bIKaJIbHBIE HHCTPYMEHTHI, YIIBTPa3BYKOBAs
JUarHOCTHKA B TEXHUKE U MEIHULIMHE, paJap, paAuONPHEMHHUK, TEJIEBU30D, aHTECHHA,
tenedon, CBU-meup

53 OIITHUKA

5.3.1 IIpssmonuHelHOE pacipoCTpaHEHHE CBETA B OMHOPOAHOM cpene. JIyu cBeta

532 OtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paskeHui B IIIOCKOM
3epkaie

5.33 IIpenomiieHne cBeTa. 3aKOHBI IPEIOMIIEHHS CBeTa. AOCOMIOTHBIIN IOKa3aTellb
TIPETOMIICHHS

534 IlonHoE BHYTpeHHEE oTpaxkeHue. [IpeaenpHbIil yroi NOJTHOro BHYTPEHHETO
OTpaKEeHUs

5.35 Hucnepcus cBera. CiioxxHsIi coctaB 6enoro cBeta. L[ser




53.6

Cobwuparomnue 1 paccenBaromue JHH3bI. ToHKas mnH3a. oKycHOE pacCTOsHUE U
ONTHUYECKAs CHJIa TOHKOU MuH3bL. [locTpoeHue n300pakeHnid B COOMPAIOIINX U
paccenBarIIUX JuH3ax. PopMyia TOHKOH JTMH3EIL. Y BEIMYEHUE, JaBAEMOE JIMH30M

5.3.7 [Ipenensl MPUMEHUMOCTH TEOMETPHIECKON ONTHKH

5.3.8 NuTepdepennus ceera. KorepeHTHBIC HCTOUHUKU. Y CJIOBHS HAOIIOICHYSI
MaKCHMyMOB H MUHIMYMOB B HHTep(EpPEHIINOHHON KapTHHE OT ABYX CHH(A3ZHBIX
KOT€PEHTHBIX NCTOYHHUKOB

5.3.9 Judpaxmms ceera. J{ndpaknronHas pemerka. Y cIoBHe HaOI0ISHNS TIIaBHBIX
MaKCHUMYMOB TIpH NaJEHUN MOHOXPOMAaTHYECKOT0 CBETa Ha JU(PPaKIIMOHHYIO
pemeTKy

5.3.10 [Tomsipu3arus cBeTa

5.3.11 TexHUUECKHE YCTPOMCTBA: OUKH, JIyma, (poToanmnapat, MpOeKIIMOHHBIHA anmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PPaKMOHHAS pEIIETKA, TIOISIPOUL

5.3.12 [TpakTrueckue padboThl. Mi3MepeHue nokaszarens npeaomiieHus. Mccienosanue

CBOICTB M300pakeHN! B TnH3ax. HaOmoieHue qucnepcun ceera

6 DJIEMEHTbI CITELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU
6.1 ['paHuLIbl NPUMEHUMOCTH KJIacCUUeCKOM MexaHukH. [locTynaTel Teopun
OTHOCHUTEJIbHOCTH: HHBAPHAHTHOCTh MOYJISI CKOPOCTH CBETA B BaKyyMe, TPUHIIUI
OTHOCHUTENIbHOCTH DMHIITeHa
6.2 OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU M COKPAIIICHUE TTTHHBI
6.3 DHeprus 1 UMIYJIbC CBOOOTHOM YaCTHUIIBI
6.4 CBsI3b Macchl € 3HEPIUeil U UMITYJIBCOM CBOOOIHOM YaCTHULBL. DHEPTHUsl OKOS
CBOOOJTHOM YacTHIIBI
7 KBAHTOBAS ®U3NKA
7.1 JIEMEHTbI KBAHTOBOM OIITUKU
7.1.1 ®otonsl. Popmyina [Inanka cBsi3u s3HEprum GOTOHA C €r0 YaCTOTOW. DHEPTHsl U
UMITYJIEC POTOHA
7.1.2 Ortkpeitue 1 uccnenoBanue poroddpdexra. Onpitel A.I'. CroneroBa. 3aKoHBI
¢doroadpdexra
7.1.3 VYpaBuenue DiiHireitna g potosddexra. "KpacHas rpanuna” porosddexra
7.1.4 Jasnenue ceeta. Omnbitel I1.H. JIeOenena
7.1.5 XHUMHAYECKOE IENCTBUE CBETA
7.1.6 TexHuueckue ycTporcTsa: GoTo31eMeHT, HOTOAATINK, COTHEYHast OaTapes,
CBETO/INOT
72 CTPOEHHUE ATOMA
7.2.1 Mogens aroma Tomcona. OneITE Pe3epdopaa 1mo ucciejoBaHrio CTPOSHHS aToMa.
[InanerapHas MoAenb aToMa
7.2.2 [ToctynaTer bopa. 3nydenne u nmoromeHue GOTOHOB MPH IMEPEX0Ie aTOMa C OHOTO
YpOBHS 3HEpruu Ha apyroil. Bunel ciektpoB. CriekTp ypoBHEHN SHEPTUHU aToMa




BOJIOpOZA

7.2.3 BosHoBEIe cBolicTBa yacTul. BonnHel ae bpoitnst. KopnyckynsipHo-BOJIHOBOM
nyanusM. Judpakuus 31eKTpOHOB Ha KpUCTAIIax

7.2.4 CrioHTaHHOE U BBIHYKICHHOE N3ITydeHHe. Y CTPOWCTBO U IIPUHIIAII pa0OTHI Jiazepa

7.2.5 TexHUYEeCKHE yCTPONUCTBA: CIIEKTPATLHBIN aHATN3 (CIIEKTPOCKOT), JIa3ep, KBAHTOBHII
KOMITBIOTEP

7.2.6 [IpaxTrueckue padboTel. Habmoaenue muHeHYaToro cuekrpa

7.3 ATOMHOE AP0

7.3.1 MeTonbl HAOMIOJEHUS U PETUCTPALIMN AIEMEHTAPHBIX YaCTHI]

7.3.2 OTtkpsiTHe pagnoakTuBHOCTH. OMBITH Pesepdopma mo onpenenennto cocraBa
panuoakTUBHOTO U3nyueHus. CBoiicTBa anb(a-, 6eTa-, raMMa-u3IydeHus. Bnusaue
PanuoaKTUBHOCTH Ha HUBbIE OPraHU3MBI

7.3.3 OTkpbITHE TPOTOHA U HeliTpoHa. HykioHHas Moaens siapa ['elizendepra - iBaneHko.
3apsin aapa. MaccoBoe uucio siapa. M3otons

7.34 Anbda-pacna. DNeKTPOHHBIH 1 TO3UTPOHHBIN OeTa-pactaj. ['aMmma-u3ydeHue.
3aKOH palnoaKTUBHOIO pacaaa

7.3.5 DHeprust CBsI3U HyKJIOHOB B sizipe. AaepHble cuibl. Jledekt Macchr simpa

7.3.6 S nepuble peakiyu. JleneHue U CHHTE3 saep

7.3.7 Snepusrii peaktop. TepmosinepHsiit cuaTe3. [IpoOIIeMbl U TEPCTIEKTHBEI SIIEPHOM
OHEPTeTHKH. DKOJIOTHYECKHIE ACTIEKTHI STEPHOIN SHEPreTHKU

7.3.8 OnemeHTapHbIe yacThIbl. OTKpbITHE TO3UTpOoHA. DyHAaMEHTAIbHbIE
B3aUMOJICHCTBHS

7.39 TexHu4eckue yCcTponcTBa: JO3UMETP, KaMepa BHilbCOHA, sIIEpHBIN PEaKTOp, ATOMHAs
Ooomba

7.3.10 [Mpaktudeckue paboTsl. MccnenoBanre TpEKOB YacTHIL (110 TOTOBBIM QoTOrpadusiM)

8 OJIEMEHTBI ACTPO®U3UKHN

8.1 Bun 3Be3gHoro Heb6a. Co3Be3nus, SIpKre 3BE3/bl, INIAHETHI, UX BUIUMOE IBIKCHIC

8.2 Conneynas cuctema. IlmaneTs! 3eMHOM rpynmbl. [ITaHETHI-TUTaHTHI ¥ UX CITyTHUKH,
KapJIMKOBbIe IU1aHeThl. Manbie Tena CoTHeUHON CHCTEMBI

8.3 Comnnre, porochepa u armochepa. ConHeyHast aKTUBHOCTD

8.4 HcTtounnk sneprun ConHLa U 3B€3]

8.5 3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTh, paJlnyc, TeMIIeparypa,
WX B3aMMOCBS3b. J[narpamma "crieKTpanbHbII KJlacc - CBETUMOCTD". 3BE3/1bI TJIABHOM
MOCIIEA0BATENILHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTB" U1 3BE3/1 INIABHOM
I0CJIE/I0BATENILHOCTH

8.6 Bnytpennee ctpoenue 38e31. CoBpeMEHHBIE TPEACTABIECHUS O IPOUCXOXKAECHUHU U
sBosronuu CoJHLA U 3Be3.1. DTallbl )KU3HU 3BE3]1

8.7 Muneunsii [1yTh - Hama ["amakTuka. CrimpaiibHast cTpykTypa [amakTukm,




pacnpezneneHue 3Be3, ra3a u meutu. [lonoxxenune u npmwkenne Connna B ["amaktuke.
[Tnockast u ceprudeckas moACUCTEMBI | aTakTHKU

8.8

Tunel ramaktuk. PagroranakTiky v KBa3apel. YepHbIE ABIPHI B SApax FalaKTHK

8.9

Bcenennas. Pacumpenne Beenennoii. 3akon Xa66na. Pazderanue ranaktuk. Bospact
u paguyc Beenennoit, Teopust bonbmioro B3psiBa. Moaens "ropsiaeit Beenennoit".
PenukroBoe usmyuenue

8.10

MacmrabHast ctpykTypa Beenennoit. Meraranaktuka. HepeneHHbIe Tpo0ieMbl
ACTPOHOMUU

[Iposepsiemsbie Ha EI'D 1o ¢usnke TpeboBanus K pe3ynbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM

MIPOTPaMMBI CPETHETO O0IIEero 00pa3oBaHM

KOJI

MPOBEPSEMOTO
TpeOOBaHUS

poBepsieMble TPEOOBAHUS K ITPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenpHON MPOTpaMMBI CpEIHETO 00IIero 00pa3oBaHUS

1

c(hopMHPOBaHHOCTH YMEHHH paclo3HaBaTh (PU3MUECKUE SBICHUS (TTPOIECCH) U OOBICHATH
HX Ha OCHOBC M3YYCHHBIX 3aKOHOB

BJIa/ICHHE OCHOBOMOJATAIOIMMHA (PU3NIECKIUMHU TIOHSATHSIMA U BeJTMYNHAMH,
XapaKTePU3YIOIUMHU PU3NICCKHE MTPOIECCHI

c(hOpMHUPOBAHHOCTh YMEHUH MPUMEHSTH 3aKOHBI KJIACCUUECKON MEXaHHUKH, MOJIEKYJIIPHON
(UBKKN ¥ TEPMOJMHAMUKH, DIIEKTPOINHAMUKHY, KBAHTOBOHM (DM3MKHU /7S aHATTU3a U
00BsICHEHHS SBJICHHI MUKPOMHUPA, MAKPOMHPA U METaMUPa, pa3IndaTh YCIOBUS (TPaHUIIBL,
o0nacTv) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHIMAThH BCEOOIINN XapaKTep
(hyHIaMeHTaTBbHBIX 32KOHOB U OTPaHHUYEHHOCTh MCIIOIb30BAHMUS YACTHBIX 3aKOHOB;
aHAIM3UPOBATH (DU3MUECKHUE MPOIIECCHI, UCTIONB3YsI OCHOBHBIE MTOJIOKEHUS, 3aKOHEI H
3aKOHOMEPHOCTH

c(hOpMHUPOBAHHOCTh YMEHUS Pa3inyaTh YCIOBHS MPUMEHUMOCTH MOJIeIeH GU3HMUECKUX TeN U
MPOIIECCOB (SIBJICHUH)

c(OPMHUPOBAHHOCTH YMEHHS PeIlaTh pacUETHBIC 33a4H C SBHO 3aJaHHOW W HESIBHO
3aJ]aHHOW (PM3UYECKOW MOJIETIbIO: HA OCHOBAHHMHU aHAJIM3a yCIOBHUS BRIOUPATh (PU3UUECKHUE
MO/IENTN, OTBEYAIOIIE TPEOOBAHUSM 3a]1a4H, IPUMEHSTH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH H IOCTYIIAThl (GU3NUECKUX TEOPHI ITPU UCIIOJIb30BAaHIN MATEMaTHUECKHX
METOJIOB pelIeHHS 3ajiad, MPOBOJUTH PACUETHI HA OCHOBAHUH MUMEIOIINXCS IaHHBIX,
aHATM3UPOBATH PE3YIbTATHI U KOPPEKTHUPOBATH METOBI PEIICHHS C YIETOM TOTyUYSHHBIX
pe3yJIbTaToB

peaTh Ka4ecTBeHHBIE 331a41, TpeOyoIue MPUMEHEHHUs 3HaHUI U3 Pa3HBIX pa3iesioB
HIKOJIBHOTO Kypca (PU3MKH, a TaKKe MHTErPAlMU 3HAHUH U3 IPYTHX MPEIMETOB
€CTECTBEHHOHAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO LIETIOUKY PaCCykAECHUH C ONOPOH
Ha U3y4YCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (pr3HYeCcKUe SBICHUS

BJIaACHNUE OCHOBHBIMH ME€TOJIaAMU HAYYHOT'O ITO3HAHUA, NCIIOJIb3yEMBIMU B (1)1/131/11(6:
MIPOBOJIUTH MPSIMbIC U KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEINYHH, BEIOUPAsS ONTHMAITBLHBIN
crocob M3MEPEHNS M UCTIONB3YsI M3BECTHBIE METOBI OIIEHKH TIOTPEITHOCTER H3MEPEHHIA,
IIPOBOJUTH UCCIICJOBAHUEC 3aBUCUMOCTEN (1)I/ISI/IT-ICCKI/IX BCJIMYHNH C UCITIOJIB30BAHUEM IIPAMBIX
U3MEPEHHH, 00BACHSITH MONYYCHHBIC PE3YJIbTATHI, HCIOIB3Ys (PU3HUSCKHE TCOPUH, 3aKOHBI 1
MIOHATHS, U JINIaTh BBIBOJBI, COOIOIATh MPaBuIia 0€30MacHOr0 TPy/a MPH MPOBEICHUH
UCCIIC/IOBAHUI B paMKax y4eOHOTO IKCIIEPUMEHTa B YIeOHO-HUCCIIeI0BATEIbCKON
JIESITETIBHOCTH C UCTIONIb30BAHUEM MU(DPOBBIX U3MEPUTEIBHBIX YCTPOWCTB U Ta00PaTOPHOTO
000pyI0BaHHS

c(hOpMUPOBaHHOCTh YMEHUH aHATU3UPOBAThH U OIICHUBATH MIOCIEICTBUS OBITOBOM 1
MPOU3BOJICTBEHHOM JICSITEEHOCTH YeJI0BEKa, CBA3aHHOM ¢ (PU3NYECKUMH MIPOIIECCaMU, C
MTO3UIIAN YKOJIOTHIECKOW 0€30MaCHOCTH; MPEACTABICHUA O pallHOHAITHFHOM
MIPUPOJIOTIONH30BAHNH, & TAK)KE PA3yMHOM HCITOJIb30BaHUH JOCTH)KEHUH HAYKH H
TEXHOJIOTHA JJTs JATLHEHINETO pa3BUTHS Y€IIOBEUSCKOTO O0IIECTBA




OBJIAJICHHE PA3JIMYHBIMK CIIOcO0aMu paboThI ¢ HH(pOpMaLuel GU3NIECKOTO COCPIKAHMSI C
UCIIOJIb30BaHHEM COBPEMEHHBIX MH(POPMAIIHOHHBIX TEXHOJIOTHIA; pa3BUTHE YMEHUI
KPUTHYECKOTO aHAJM3a U OIICHKH JJOCTOBEPHOCTH MOTy4YaeMoi nHpopmanuu

c(hopMHUPOBaHHOCTH YMEHUH MPUMEHITH OCHOBOTIOJIATAOIINE aCTPOHOMUYECKHE MTOHITHSA,
TEOPHH ¥ 3aKOHBI )T aHaIN3a U O0BSICHEHUS (DHU3UIECKUX TIPOIIECCOB, MPOUCXOAAIINX Ha
3BE3/1aX, B 3BE3IHBIX CHUCTEMAaX, B MEKIAJIAKTUICCKOH Cpeie; TBUKCHUS HEOSCHBIX TET,
3BOJIIOIMH 3BE3]] U BCEJICHHOM

[lepedens r1eMeHTOB cozepskaHusi, mpoBepseMbix Ha EI'D no ¢usuke

Kon Kong [IpoBepsieMbIil 2JIEMEHT COIEPKAHUS
pazznena/ paeMeHTa
TEMBI
1 MEXAHHUKA
1.1 KMHEMATHKA
1.1.1 MexaHndeckoe JIBIOKEHHE. OTHOCHUTEIBLHOCTD MeXaHM4IECKOTO

nBukeHus. Cucrema orcuera
1.1.2  MarepuanbHasTOUKA.

Ee paauyc-Bekrop:r— (t)z(x(t) ,y(t),z(t))

TPACKTOPH, g | TpaeKToOpHA
repeMeIeHuE:
Ar =#(ty) - n(ty) o -To = =/ A7
|
= (Ax,Ay,Az) -
[yTh. h
CrnosxeHue nmepeMenieHu: 0 -
_ )
Aﬂl = AT'Z—) + A'F’O X
1.1.3 CxopocTh MaTepuaIbHON TOUKH:
Ar— _
w= __]| =r—>=(Ww,v,v)
At t X y z
At—0
Ax
v = _| = X, aHAIOTUYHO V =),V =2
x At A0 t y t z t

Cnoxenne ckopocreit: V1~ = Vz— + Vo—
Brruucienue nepeMeneHns 1 MyTu MaTepUaIbHOW TOYKH ITPU
MPSIMOJIMHEHHOM JIBUKCHUHU BJOJIb OCH X 10 TpaduKy

SaBI/ICI/IMOCTI/IDx(t)

1.14 'Y cKOpeHne MaTepUaIbHON TOYKH:
o = EI = t—)-:(%’ay’az)
Av t—0
a =‘4 = (v ),anamormunoa = (v ),a =)
z

x At Ar—0 xt y Y ¢ zt
1.1.5 PaBHOMEpHOE TPSAMOJIMHENTHOE IBUKEHUE:

X(I)ZXO'FUO)CZ'
L (=0 gx=const




PaBHOYCKOpEHHOE MPSAMOJIMHEITHOE IBHXKCHHE:
2
X(7)=Xo+tVox 2L
2

L (1) =V tHayd
ay=const

2

V22—V 1 =2ax(x2—x1)

v1+v2
HpI/I ABVXXCHUHW B OJHOM HAITPAaBJICHHUU IIYTh S = .

t

1.1.7 CBoOoaHOE majienre. Y CKopeHue CBOOOIHOTO NaieHus. J[BrkeHue Tena,
Gpomennoro nox yriaom%k ropusonty:
x(t) = x0 + voxt = x0 + vocosa - t
{ gyt? grt?
y(t) = yo + voyt + =yo+vosina-t — 5
vx(t) = vox = Vo cos a L N
{Uy(t) = voy + gyt =vosina — gt l
Vo o
gx =0
{gy = —g = const
0 x X
1.1.8 KpuBonuneiinoe aBikeHue. J[BKeHHE MaTepUanbHOM TOUKH IO
OKPY>KHOCTH.
VTI0Bas H TMHEHHAS CKOpocTh Toukn: V=R, TIpu paBHOMEpHOM
2
JIBHIKEHUHN TOUKH MO OKPYKHOCTH W = — = 2mV
- 2
2
[leHTpOCTpeMUTENbHOE — yckopeHue Touku: d =Y = ®°R. Tlomnoe
1c
_R
YCKOPEHHUE MaTE€pUaJIbHOW TOUKH
1.1.9  [Teepmoe teno.lloctynaTenbHOE UBpalIaTEIHFHOE TBUKEHHUE TBEPIOTO
Tena
1.2 JIMHAMUKA
1.2.1  [MuepumanbHble cucteMbl oTcueTa. [lepssiit 3akoH HeroToHa. [IpuHimn
OTHOCUTENBHOCTH ["anunes
T
1.2.2  Macca tena. [InotHOCTH BemecTa:p = 7
1.2.3 . . _
Cuna. [IpuHimn Cynepnosuimy CLF = paguoneiicrs = F 1+ F 72 + -+
1.2.4  |Bropoii 3akoH HetoToHa: s marepuanbHoit Touku B MICO
F? =ma, Ap—~ = F At npu F=const
1.2.5 [Tpernii 3akoH HproTOHa 111 MaTepraIbHBIX - & »
Touek:F 21, = F 7 2
12 21 F, F2 |
1.2.6  [3aKOH BCEMHUPHOTO TATOTEHUS: CHIIbI IPUTSHKEHUS. MEXKAY TOUSUHBIMU
F=G"%
Maccamu paBHEI F = G~ ,
Cuna tsoxectd. LleHTp TspkecTu Tena. 3aBUCMMOCTD CUITBI TSKECTH OT
BBICOTHI h HaJl MOBEPXHOCTHIO MJIAHETHI pagnycoM Ro
g = GMm
R, F1)
1.2.7  |Cuna ynpyroctu. 3akoH ['yka: Fx=-kx




1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cia TpeHHs CKOTbKeHus: [ Tp:HN .

Cuna tpenus nokos:Frp<HV,
KoadduuneHt tpeHus

1.2.9

F
JlaBnenue:p = 3

1.3

CTATHUKA

1.3.1

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAILCHHUSA:
|M|:F1,rz[e l-redo cuitbl FornocuTensno ocu,
rpoxozsmieit uepe3 Touky O

EPIIEHANKYISIPHO PUCYHKY F

1.3.2

LlenTp macc tena. LieHTp Macc cuctemMbl MaTEpUAIbHBIX TOYEK:
_ mir-1+ma—z+ e

m_Fm_F
1 2

Ud

M

B 01HOPOIHOM MOJIE TAKECTHU (g—>=CcOonst) LEHTP MACC TEJIA COBNAAAET C
€ro [EHTPOM TSKECTH.

1.3.3

Mi+M2+--=0
Y cnoBus paBHoBecus TBepaoro tena B MCO:{

F_>1+F_)2+"'=0

1.34

3axoH Ilackansa

1.3.5

JlaBIIeHHE B )KUIKOCTH, Tokosieiica B UCO: P=PyHPE h

1.3.6

3axon Apxumena:F > apy = =P gorrecns
eciu Te0 U KUIKOCTh MOKoATCA B ICO, T0 Fapx=pgV swirecn
'VcnoBue miaBaHus TSI

14

3AKOHbBI COXPAHEHUW A B MEXAHUKE

1.4.1

MIMITysibCc MaTepuaabHON TOYKU:p— = Mv—

1.4.2

mitysibe cucteMsl Tei; P> = P21 + P2y + -

143

3aKOH N3MCHCHHUA U COXpaHeHI/IH I/IMHYJ'IBCEII
B 1ICO Ap— =A(p-1+p-2+ ) = F21 puenwbt + F ™2 premwlt + -+

B ICO Ap—> = A(p—>1 +p-o2+ ) =0, eCJ—H/IFl premn T F_)ZBHEI.LIH +:=0
PeakTHBHOE IBHKEHHE

1.44

PaGoTa cuIibl Ha MaJloM MEePEMCIICHUN:

F
A=|F|-|Ar| - cosa = Fx - Ax ‘(

1.4.5

MOIIHOCTD CHJIBL: -
Af (‘IE
eciu 3a Bpemst Al paboTa CUITbI U3MEHSAETCS Ha .
D

AA, T0 MOIITHOCTD CHITBI

AA
P = = F-v-cosa

1.4.6

Tt At—-0
mv p

Kunernyeckast JHEprUs MaTepUaIbHON ToUuk:E = ___ ="
KHH o 2m
3aKOH N3MEHEHH S KHHETHUECKOH OHEPTHUU CUCTEMBI MaTCPpHUAJIbHBIX

touek :B UCO AEgyp=A1+A+...




1.4.7

[ToTeHIManbHas SHEPIUs:

U1 moTeHIuanbHbIX et A12=E IHOTCHH_EZHOTGHH:_ IIOTEHII.
[ToTeHumanpHas 3HEPrus MaTEPUAIIBHOW TOUYKU B OJJHOPOAHOM I10JIE
TSAXKCCTU: EHOTEHH: mgh.

[ToTeHIMaIbHAst SHEPTHS YIIPYTo 1eGOPMUPOBAHHOTO TEJIa:
kaxc?
E —_— —

noTeHl, — 2

1.4.8

3aKOH N3MCHCHUA U COXpaHeHI/ISI MeXﬁHH‘-IeCKOfI BHCPFI/II/I:
Emex=Exun+Enoren,

B ICO AEyex=Apcex HENOTEHII.CUJI,

B UCO AEyex=0, ecn Apcex HenoreHu.cuia= 0

1.5

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

1.5.1

["apMoHUYecKre KoineOaHus MaTepraIbHON TOUKA. AMIUTUTYA U (a3a
koneOanuii. KunemaTndeckoe onucanue:

x(f)=Asin(o+@(),

vx(t) = x

ax(t) = (vx)'t = w2x(t) - ax + w?x = 0, rue X-cMeleHne u3
[OJIO’KEHHUS] PABHOBECHSL.

JIMHAMHYECKOE OTUCAHME:

2
max= -kx, rae k=m®”. Do 3HaunT, uToFX= -kX.

OJHEpreTdeckoe  OnmucaHue (3aKOH  COXPAaHCHHS  MEXaHUYCCKOU
2 ka
PHEPrumn):™¥ + =~ =

2 2 o 2
CBs13b aMIUIUTY/ bl KOJIEOAHUN CMEIIEHNS MaTepUaIbHOW TOUKHU C

AMILIMTYIaMU KOJIEOaHHH €€ CKOPOCTU U YCKOPEHHUS:
'Umax :(DA, Clmax:(DZA

v ax = ka® = const

1.5.2

1IeprOoa M 4aCTOTA KOJICOAHUU: I = — = —
w A%

[leproa MabIx CBOOOHBIX KOJIEOAaHUN MaTEMaTHYECKOTO MasiTHUKA!

1
T = 2mV/ _
g

o nr
[lepros cBOOOHBIX KOJIeOaHUM MPYKUHHOTO MasiTHUKA:T = 27 Ve
k

1.5.3

BoinyxaeHnbsle konedanus. Pezonanc. PesonancHas kpuBas

1.54

[lonepeunsle U IpoAOIbHBIE BOJHBL. CKOPOCTh paCIpOCTPAHEHUS U
v

uiMHA BOMHBIA = VT = -
\%

WNuTtepdepennius u qudpaxius BOJIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ©U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISIPHA S ®U3NKA

2.1.1

Mopnenu  cTpoeHus Tra3oB, JKUAKOCTEW W TBepaplx Ten. Ilycrs
TEPMOJIMHAMHYECKAsI CHCTEMA(TEN0) COCTOUT U3 N OJMHAKOBBIX

N m
MOJICKYII. TOl"Jla KOJIMYECTBO BeIIeCTBAV = — = __

Na u

raeNa-unciio ABOrajgpo,m-mMacca CUCTEMBI (Tena),“—MonﬂpHaﬂ

MaccCa BE€IICCTBA

TemnmoBoe JABWIKCHUC aTOMOB U MOJICKYJI BCIICCTBA




2.13

B3anMoaelicTBUE YaCTUIL BENIECTBA

2.14  |[Iuddy3us. bBpoyHoBCKOE TBMKEHUE
2.1.5 MonenpuneansHororazaBMKT
2.1.6  |CBsi3p MEXIy JABJICHHEM U CPEeIHEH KHHETHYECKON YHEPIHEH
[MOCTYNATEbHOTO TEIJIOBOTO IBUKEHUS MOJIEKYJ UJI€AIbHOTO rasa
(ocHoBHOE ypaBHeHue MKT):
1 - 2 mov? 2
p=—monv? =—n-( ) =—7n - Enocr,
3 3 2 3
rJie mo — Macca 0JHOW MOJIEKYJIbI, N
N
= 7 KOHLEHTPaLHs MOJIEKy !
2.1.7  |AbcomoTtHas Temneparypa: T=t°+273K
2.1.8 |CBsa3p Temmeparypbl raza co CpeJHEM KHHETHYECKOW 3Heprueit
[MOCTYNATEebHOTO TEIIOBOTO JBUKECHHS €70 MOJICKYI:
mov? 3
Enoctr = = kT
( 2 ) 2
2.19 |YpaBHeHue p=nkT
2.1.10 Mogenpb u1eaabHOTO Ta3a B TEPMOIMHAMUKE:
YpaBHenne Menpaeneesa—Knanelipona
BripaxkeHue J1s1 BHYTPEHHEH SHepruu
YpasHeHune MeHnieneeBa-Kianeiipona(nmpuMeHUMbIEOPMBI3AITUCH):
m PRT
pV = —RT = vRT = NkT,p = —
U U
BoipakeHue J1s1 BHyTpEHHEN SHEPTUH OJJHOATOMHOTO H€alIbHOTO ra3a
(mpuMeHnMBbIe (OPMBI 3aITUCH):
3 3 3m 3
U=_VvRT=_NKkT = ——RT = vcrT = _pV
2 2 2 u 2
2.1.11 [Bakon [lanbToHa 111 JaBIEHUS CMECH PA3PEKEHHBIX Ta30B:
P = p1+ p2+ ...
2.1.12  |F3omporiecchl B pa3pekeHHOM Ta3e C MOCTOSIHHBIM YHCciIoM MosteKy N (¢
OCTOSHHBIM KOJIMYECTBOM BerecTsaV):
n3orepma (T=const): pV =const,
3oxopa (V= const):2=const,
T
1306apa (p =const):¥=const
T
['paduueckoe npeacrasieHue u3omnporeccos Ha p-V,p-T uV-T
uarpammax.
OObeTMHEHHBINTA30BBIN3aKOH: PY=const i1 MOCTOSTHHOTO KOJIMYECTBA
T
Berecrsa v
2.1.13 |HacbllieHHble ¥ HEHACHIIICHHBbIE Maphl. KayecTBeHHas 3aBUCHUMOCTH
[JIOTHOCTH M JaBJICHHUS HACBIIIEHHOIO Ilapa OT TeMIlepaTypbl, HX
HE3aBHCHMOCTh OT 00bEMa HACKIIIEHHOTO Mmapa
2.1.14  |BraxHOCTbBO31yXa.
. __ __ Pmapa(m) _ Pruapa(T)
OTHOCHUTENBHASIBIAXKHOCTD: () = =
Puacpun.napa(T) Puacpbin.napa(T)
2.1.15 |M3mMeHeHue  arperatHbIX COCTOSHHMI  BEIECTBA: HCIApEHUE U

KOHJICHCALIM, KUIIEHUE JKUIKOCTH




2.1.16

13MmeHeHNE arperaTHbIX  COCTOSIHMM  BEIIECTBA:  IUIABJICHHE U
KPUCTAJLTU3AIINS

2.1.17 [[IpeobGpa3oBaHHEeIHEPTUUB(PAZOBBIX MTEPEX0OIAX
22 TEPMOAMHAMUKA
2.2.1  [TemioBoe paBHOBECHE U TeMIEpaTypa
2.2.2  |BHyTpeHHS 3HEprus
2.2.3  [TemnomnepenadakakcrocoOM3MEHEHUSIBHYTPEHHEHIHEprunoes
coBepieHus padoTbl. KOHBEKIIHS, TETIONPOBOIHOCTD, U3ITyYECHHE
2.24  |[Konn4yecTBOTEIUIOTHI.
V esbHAs TEIIOEMKOCTh BemecTsa c: Q=CmAT
2.2.5 |VYnmenwbHas TeruioTa napoodpaszosanus L: Q=Lm.
Y nenbHas TerioTa miasenus A 9= M,
Y nenpHas TemIoTa cropanus Tomimasa q: Q=qm
2.2.6 DnemenTapHas pa6ora B TepMonuHamuke: A=PAV. Byrancienne paGots
o rpaduKy mporecca Ha pV-auarpaMmme
2.277 " [epBbiif3aKOH TEPMOMHAMIKH: 012=AU12+A12=(U~-U1)+A12.
Annabara:Q12=0=>A12=U1-U=—AU12
2.2.8  |Bropoii 3akoH TepmoarHaMuKu. HeoOpaTumblie npoieccsl
2.2.9  [Tlpunuunsl gerdcTBUs TeraoBbix MamuH. KITJT:
A3a LUK QHarp - |onn| |onn|
n = = = —_
QHarp QHarp QHan
2.2.10 MakcumansHoe 3Hauenue KII/. ukn Kapno:
THarp - Txon Txon
maxn = = =1-
1 = Tkapo T uarp T narp
2.2.11 |YpaBHenue termioBoro 6amanca:Qi+Qx+Qs+...=0
3 DJIEKTPOJJUHAMUKA
3.1 DJIEKTPUYECKOE IIOJIE
3.1.1  [DnexTpu3zanus TeNX U €€ MPOsBICHUS. DJIEKTpUUSCKUU 3apsa. [[Ba Buma
3apsga. OJEMEHTapHbIM JJIEKTPUYECKUH 3apsii. 3aKOH COXpaHEHHs
PIIEKTPUYECKOTO 3apsaa
3.1.2  B3aumogaeiicTBue 3apsaa0B. Todyeunsie 3apsaanl. 3akoH KynoHa:
B OTHOPOTHOM BEIIIECTBE C AMINIEKTPHUECKOH MPOHUIIAEMOCTRIO &
|q1] - |q2] T ¢ lgz]
F = k = .
er? 4meeo 72
3.1.3 [ Dnekrpuueckoe noue. Ero geiicTBrue Ha 3JIEKTPUUECKHE 3aps/Ibl
F—)
3.1.4  HanpspkeHHOCTB dIeKTpHYecKoro momst:E= =
q AnpoGum1it
[Toste Toueunoro 3apsina:E =k
r r2
OnHopoaHoe noje: E=const.
KapTruHbI TMHNI HANIPSYKEHHOCTH 3THUX NOJIEH
3.1.5  |[IloTeHIMaIBbHOCTH AIEKTPOCTATUIECKOTO MOJIS.

Pa3HOCTb IIOTCHIIMAJIOB U HaHpiDKeHI/IeI
A12=q(01-02)=—qAp=qU
[loTeHunanpHas 3HEPrUs 3apsAa B JJIEKTPOCTaTUYECKOM I10JIE:

W=q¢




A=—AW

w
HOTGHHI/IEUI OJICKTPOCTATUYCCKOI'O MOJIA: ¢ = —
q
CBs3b HaIps’KCHHOCTHU IOJIA U pa3HOCTHU NOTCHIHUAJIIOB JIs1 OAHOPOIHOI'O

piekTpoctarnyeckoro nosst: U = Ed

3.1.6

TIpUHIIKTI CYHEPIO3UITIH EKTPHUECKHX nonei:E~ = E17 + E27 + -+,
@ =@1+ @2+..

3.1.7

[IpOBOIHUKM B DJIEKTPOCTATUYECKOM IIONE. YCIIOBHE PpaBHOBECHSA
r
3apsi/10B: BHYTPU IIPOBOJHUKA E=0, BHYTPHU ¥ HAIIOBEPXHOCTH

npoBoHKKa P=const

3.1.8

Z[I/ISJ'ICKTPI/IKI/I B SJICKTPOCTATHYCCKOM I10JIC. Z[I/IBJ'ICKTpI/I‘IeCKaH

MPOHMIIAEMOCTD BELIECTBA &

3.19

KonneHncarop. Di1eKTpoeMKOoCTh KOHIeHcaTopa: € =
sspS

I <15

SHGKTpOGMKOCTB IIJIOCKOT'O KOHACHCATOpA: C =
d 0

3.1.10

HapaJIJIeJILHoe COCAMHCHUEC KOHACHCATOPORB!:
q=qi+qz2+..., U=Us=..., Cnapann:Cl+C2+...
HOCJIGI[OBaTeJILHOC COCAMHCHNC KOHACHCATOPOB:
U=U+Ux+..., qi=q2=...,

1 1 1

3.1.11

Cnocn - Cl + CZ t
qU cU q

DHeprus 3apsHKeHHOro KouaeHcaropa: W = _ = = __
¢ 2 2 2C

32

3SAKOHbBI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:l = . IToctosguurii ToK:I=const

Aq |
At At—0
JIns mocTositHHOTO TOKA = It

322

YcnoBust cylecTBOBaHMs dekTpuueckoro Toka. Hamnpspkenne U u DJ1C
E

323

U
3axkon OMa 1 yyacTka nenu: [ = =

324

JJIEKTpUIECKOe COMPOTHUBJIEHHWE.  3aBUCUMOCTh  CONPOTHBIICHUS
OJIHOPOJIHOTO ITPOBOJIHUKA OT €r0 JUIMHBI U CEYEHUs. Y IeNIbHOE

l
CONPOTHUBIIEHUE BelecTBa.R = p 3

325

A
Z_CTOPOHHHX CHJI

Hcrounuku Toka. DJ|C HCTOUHHMKA TOKA: F = —“Peried
q

BHyTpeHHEee CONpOTUBIEHNE UCTOYHHUKA TOKA

3.2.6

3akon Oma Ji71s1 TOJTHOM(3aMKHYTOM ) SJIEKTPHUECKOM

nenu: E=IR + Ir, otkyna [ = £ R
R+r

3.2.7

HapaHHeHBHoe COCIMHCHHUEC ITIPOBOIHUKOB:
1 1
[=T+b+.. U=U=..,—1— =— + — + ...
’ ’ Rnapajm Ry Ry
HOCHeHOBaTeHBHoe COCANHCHUC ITPOBOAHUKOB!
U:U] +U2+. . ,I] = 12:...,Rn0cn:R] +R2+.. .

3.2.8

Pa6ora sanexTpuueckoro Toka: A=IUt.
3akon Jlxxoynsa-Jlenna:Q= I’Rt.

2
Ha pesucrope R: Q = A = 2Rt = [Ut = th




A
3.2.9  [MomHOCTb SIEKTPUYECKOro TOKa:P = __ =1U
At At—0
TernoBas MOIIIHOCTh,  BBIJENAEMasl Ha pesucrope:
2
P = I?R = U_ =1U
R A14CT CUJT
MOIIHOCTEUCTOYHUKATOKAP , = — = EI
At At-0
3.2.10 |[CBOOOAHBIE HOCHUTENM 3JIEKTPUUYECKUX 3apsAlOB B  IIPOBOJHUKAX.
MexaHU3Mbl IPOBOJUMOCTH TBEP/BIX METAJUIOB, PACTBOPOB U PaCIlJIaBOB
BJIEKTPOJIUTOB, Ta30B. [lonynpoBoauuky. [10aynpOBOAHUKOBBIN MO/
33 MAT'HUTHOE IIOJIE
3.3.1 MexaHn4eckoe B3auMOJICHCTBME MarHuToB. MarHuTHoe mnoje. Bektop
MarHUTHON UHIYKIUH. [IpyUHIMI Cynepno3uIMy MarHUTHBIX [OJIEH:
B> = B_)1-|- B—>2 + .
JluHUM WHAYKOUM MarHuTHOro moins. KapTuHa JWMHUN HHIYKIUU
MarHMTHOTO TOJsI TOJIOCOBOTO M MOAKOBOOOPA3HOTO  MOCTOSIHHBIX
MarHHUTOB
3.3.2  |OnbIT Opcrena. MaruuTHoe 1noje nNpoBoAHKUKa ¢ TOKkoM. KapTtuna nuHui
WHIYKIIMA MAarHUTHOTO TOJS JUIMHHOTO TMPSIMOTO TPOBOJHUKA M
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOHUKA, KATYIIKA C TOKOM
3.3.3 |Cuna Ammnepa, ee HanpaBJICHUE U BEJIMYNHA:
F,=IBISIQ. ;0. yron mes 1y HanpasieHHeM IPOBOIHAKA H
BekTOpoM B~
334 Cuina JlopeHua, ee HampaBi€HUE U Besmunna: F’ Hop:? [oBsina’ rne %
YTrOJI MEXAY BEKTOpaMu v— UB. JIBKeHue 3apsKeHHOM 4YacTHUIBl B
OJIHOPOJIHOM MarHMTHOM I10J1€
34 DJIEKTPOMATHUTHA A MHAYKIMA
34.1 [IIoTok BEKTOpa MarHUTHOW MHAYKIUH: 5 5
®=B,S=BScosa
34.2  SIBneHue snekTpoMarHuTHON MHAYKIMK. DJ(C nHAyKIMN
3.43 [3aKOH aneKTpoMarHUTHOH MHIyKnun ®Papanes: E = — = -
L At_ A
t—0
344 [ DJIC vERYKIIUY B IPSIMOM IPOBOJHUKE P
THHOM |, ABMKYIIIEMCS CO CKOPOCTHIO V—
(v— L ™) BOIHOPOIHOM MarHUTHOM riosie B:
|[Ej[=Blvcosa, rye O- yroia MexJy BekTopoM B
1 HOPMAJTBIO 7K INIOCKOCTH, B KOTOPOH JIeXKaT
BEKTOpHl V- 1 [, ecmm [ L B> uv- L B 19
|Ej[=Blv
3.4.5 [IpaBuio Jlenua
346 |MuagykTMBHOCTH: L = ? , nin O=LIL
I
Al
Camounaykuus. 9JJC camonnaykumu: E = = —L = —LI
ot At At—0
T2
347  |DHeprus MarHMTHOTIO MOJISL KATYIIKH C TOKOM: WL =__
2
35 DJIEKTPOMATHUTHBIE KOJIEBAHUS U BOJIHBI




3.5.1

KonebarenbHBIHKOHTYP.CBOOOTHBICIICKTPOMATHUTHBIE
KojeOaHus B UACATLHOM KOJieOaTeTbHOM KOHTYpE:

q(t) = qmaxsin(wt + @) ¢
{I(t) = gy = WQqmax cOS(wt + @o) = Icos (z(#t + %po) -‘-__J

®opmyina Tomcona: T=2nVETC orkynaw = 7" =

VvLC
CBs13b AMIUIMTYJBI 3apsaga KOHACHCATOpa C aMHJIPITy,Z[OI;'I
CHJIbI TOKA IIpU CBOGOI[HBIX SJICKTPOMArHuTHBIX
KOJICOaHUAX B nacajibHOM K0JIEOATEIbHOM KOHTYpC:

J— Imax
Amax = w
3.5.2  [3akOoH coXpaHEHHs YHEPTUHU B UJCATHHOM KOJIeOaTEIIbHOM KOHTYpE:
2
cvz | LI? _CUpa LI
+ == = —max= const
2 2 2 2
3.5.3  BeIHYXICHHBIC JIEKTPOMarHUTHbBIE KoneOanus. Pesonanc
354 |llepemennbni  TOK. llpom3BoacTBo, Tmepemadya u  MOTpeOJICHUE
PIEKTPUYECKON YHEPTUU
3.5.5 |CBoiicTBa 2€KTPOMAarHUTHBIX BOJH. B3anmHuas opreHTalus BEKTOPOB B
AIIEKTPOMAarHUTHOM BOJIHE B BakyyMme: E2 1 B~ | ¢c—
3.5.6  |[IkanasnexTpoMarHUTHBIX BOJIH. [I[puMeHEeHNE 27IEKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 [[IpsMonuHElHOE  pacIpOCTpaHEHHE CBETa B OJHOPOJHOW  Cpene.
Toueunslil uctouHuk. Jlyu cBera
362 Bakounr orpaxenns cpera. 4P
alp
VOSSR aeed
3.6.3  [[locTpoeHune n300pakeHHH B INIOCKOM 3epKaje
3.6.4  [3aKOHBI IPEIOMIICHHUS CBETA.
[penomienue ceera: /118iNa=npsinp, ™
AOCOTIOTHBIN MOKa3aTelNb MPETOMIICHUS:
c
Mase =
OTHOCHTENbHBIN NTOKA3aTeNb NPEIOMIICHUS: N — 12 _ U1
OTH ni 2
X0z 1ydel B IpU3Me.
COOTHOIIIEHNE YaCTOT U COOTHOILIEHUE JIUH BOJIH MPU NEPEXo/ie
MOHOXPOMAaTHYECKOI0 CBETA YepPE3 IPaHUIly pa3ieia ABYX ONTHYECKUX
cpen: vi=v2, niA1=ni2
3.6.5 [[lonHOe BHYyTpEHHEE OTPaKEHHUE.
[IpenenbHbplii  Yroa TOJHOTO BHYTPEHHEIO | #,< 7, n,
OTpaXKEHHUSL:
nz
SIn Anp = =
TH 1
3.6.6 [Cobuparomye 1 pacceuBaroye JUH3bI. 1 0HKas JInH3a. DOKyCHOE
. 1
[paccTOsSIHUE M ONTUYECKasi CUjla TOHKOM JIMH3bL: D = =
3.6”7 |®opMyia TOHKOU JIUH3BL: P
1 1 1
+ === H
d f F -
'YBenudeHue, 1aBaeMoe JIMH30M: AN > h
_h_lIAl \!
[=—=21"
H d




o 1
B ciyuae paccenBaromieit muH3bl: D<0=> F = _<0

D
==V
H d
3.6.8  [Xon myya, mpoIIEIIIEro JUH3Y MO/l IPOU3BOILHBIM YTJIIOM K €€ IJIaBHOM
ontr4eckoi ocu. [TocTpoeHne n300pakeHU TOYKH M OTPE3Ka MPSMOil B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMax
3.6.9 |Dotoamnmapar kak onTH4eckuii mpubdop. I'ma3 kak onTuyeckas cucrema
3.6.10 |Uurepdepenuns cBera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS HAOIIOICHMS]
MaKkCUMyMOB U MHUHHUMYMOB B HUHTEP(PEPEHIMOHHONW KapTHHE OT JBYX
cuH(a3HbIX KOTEPEHTHBIX HCTOTHHKOB:
MakCUMyMbl - A= 2m~, m=0,+ 1, £2,+3,...,
2
2
MUHUMYMBI- A= (2m + 1) or m=0,+1,+2,+3,...
3.6.11 |Iudpakuus cera. JudpaknumoHHas pemieTka. YCIoBHE HAOIIOACHUS
[JIABHBIX MAaKCUMYMOB TP HOPMaJIbHOM I1aJICHUH MOHOXPOMATHYECKOTO
CBeTa C JUTHHOM BOJIHBI A Ha PelIeTKy ¢ mepruoaoM d:
dSQ=mh m=(, + 1,+2,+3,...
3.6.12 |[lucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJIAAPHO-BOJIHOBOU Y AJIU3M
4.1.1  Funoresza M.IInanka o keaurax. ®opmyna [Tnanka: E=hv
4.1.2  |®ortousl. Dueprus porona: E = hV = h_c_= pc
E_h _h
VMryise (oToHa: p = — = — = _
c c A
4.1.3 | ®oroaddext. OnbiTel A.I'.CroneroBa. 3akoHs! poTodddexra
4.14 YPaBHeHI/IC OUHIITEHHA JIs (1)0T03(1)(1)6KT32 EqJOTOHa:ABLIXO)la+EKHHmaX,
_ = hc _gv... = he
rne £ =hv= _ A =hVxp =
doToHa 1 BBIXOZA 1
muv P
— max — eU
KHWUH max ) 3amn
4.1.5 |[daBnenue cera. J[aBieHue CBETa Ha MOJHOCTHIO OTPAKAIOLILYIO
[MOBEPXHOCTh U Ha TIOJTHOCTHIO MOTJIONIAOLTYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [ltaneTapHast MOENIb aTOMa
4.2.2  [[locrynarel bopa. M3nydyenue u nornomienre (OTOHOB MpHU NEpexoie
. = h
ATOMa C OJIHOTO YPOBHS SHEpruy Ha Apyroii: hVmn = ¢ = |E —E )
mn
423  |JIluHenvarsle CIEKTPHI. 1368
o —15,063
CrexTp ypoBHEH 3Hepruu atoma Bojopoaa:E = ,n=1,2,3,...
n 2
43 OU3NKA ATOMHOI'O AJIPA
4.3.1  |Hyxnonnas mozens sapa [ eitzendepra-lBanenko. 3apsiz spa.
MaccoBoe uncio sapa. M3oromnsl
432  |PagnoakTHUBHOCTE.

Anbda-pacnan: éX - E‘:;*Y + 42He

bera-pacnan.
DnexTponHkIii B-pacna; X,y + %+
1 1

[TosuTporHsIii B-pacma; ZX -7 _1Y + 4.018~ + .

['aMMa-u3iTydeHue




433 [3akoH paamoaktuBHOro pacnaga: N(t) = N - 2—;.
t

0
[TycTh m-Macca pagioaKTHBHOTO BemecTtsa. Torma m(t) =m - 27
0

4.3.4  |Snepusie peakuuu. [leneHue u cUHTE3 sSACp




TEMATHYECKOE IINTAHUPOBAHMUE
10 KITACC

KoanuectBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoabnsie | IIpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. HAYUHBIIH METO/I IIO3HAHWSA ITPUPO/IbI
bubnnorexa [JOK
. i 1
1.1 HayuHsb1ii MeTO TO3HAHUS TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubnnorexa [JOK
. K 1 1
21 HHEeMATHKA 0 https://m.edsoo.ru/f16b68d7
bu6mmotexka I[IOK
22 | Hmnamnia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratuia TBEPAOTO TENA > I https://m.edsoo.ru/f16b68d7
bu6nmmorexa [IOK
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 hitps://m.edsoo.rw/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
but6mmoreka [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 5 hitps://m.cdsoo.rw/f16b68d7
bu6nunoreka [IOK
. T .T 2 1
32 epMOJMHaMHKA. TerioBble MallluHbI 0 hitps-//m.cdsoo.rw/f16b68d7
13 ArperaTHble cocTosiHuS BelecTBa. da3oBbie 14 1 bu6nuoreka [IOK
’ IEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49

Paznen 4. SJIEKTPOJINHAMUKA




but6mmoreka [JOK
4.1 24 1
DIKTPHHECKOE N07Ie https://m.edso0o.ru/f16b68d7
. . bubmmoreka [JOK
42 IT 24 1
OCTOSIHHBIH 3JICKTPUYCCKHIA TOK hitps://m.cdsoo.rw/f16b68d7
bu6mmoreka [IOK
4.3 TOKH B pasIHIHbIX CPEAIax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. DUSUUYECKUN IPAKTUKYM
. bubmmoreka [IOK
Nl (0] 1 1
> HBHHCCIHIH HPAKTHIyM 6 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bubnnorexa [JOK
1
Pesepsroe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10 16




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauvecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (icpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
bubnuorexa [JOK
1.1 M 14 1
ATHITTHOE HoTe https://m.edsoo.n/3985%f1
bubnuoreka [IOK
1.2 1 1
MEKTPOMATHITHAS HAAYKILS 3 https://m.edsoo.ru/39859%f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoteka I1IOK
2.1 Mexanndeckue KoneOaHus 10 https://m.edsoo.ru/39859¢f1
bu6mmoteka I[IOK
2.2 DeKTpOMarHuTHbIE KOJIeOaHus 15 hitps://m.edsoo.ru/39859%f1
)3 MexaHn4yecKHe 1 JJIEKTPOMarHUTHBIE 10 | bubnnorexa [IOK
' BOJIHBI https://m.edso0.ru/39859f1
but6mmoreka [JOK
24 Onritka 23 ! https://m.edso0.ru/39859%f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

but6mmoreka [JOK
3 Ocnossr CTO . ! https://m.eds00.ru/39859%f1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBASI ®PU3UKA
4.1 KopmyckynsipHO-BOJTHOBOM TyaJi3M 15 1 bubmuoreka [IOK




https://m.edsoo.ru/39859%¢f1

bubmnorexa [JOK
4.2 O 5
S ATOMA https://m.edsoo.ru/3985%f1
43 ®du3uKa aTOMHOTO S/Ipa ¥ SJIEMEHTapHBIX 5 bubmmoreka [IOK
) 4aCTHI] https://m.edsoo.ru/39859¢f1
Hroro no pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bubnuorexa [JOK
5.1 DeMEeHTHI ACTPOHOMUH U aCTPOPU3UKI 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKH MPAKTUKYM
6.1 ®u3nuecKuil MPaKTUKYM 16 16 bubmmorexa LIOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTu3aius 1 00001IeHNE
71 MPEIMETHOTO COAECPKAHUS U OIbITA 5 bu6mmotexka I1IOK
’ NEeSTeNbHOCTH, TPHOOPETEHHOTO MPU https://m.edsoo.ru/39859¢f1
n3yueHuu kypca ¢puzuxu 10— 11 kiaccon
Uroro no pazneny 15
but6mmoreka [JOK
PesepBHOE BpeMs 10 https://m.edsoo.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KounvecTBO 9acoB JIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrpouabsnsie | IlpakTuyeckue
Bcero u3y4deHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
BBoaHBIN HHCTPYKTAXK II0 OXPaHe
1 TPYIa CI)HsnKapy; I[aMeHT:JIBHaﬂ 1 bubnmorexa HOK
2 i https://m.edsoo.ru/1beef346
HayKa o Ipupoze
[lepBUYHBII HHCTPYKTAX HA pabouem
) Mecrte. HayuHblli MeTOA O3HAHUS U | bubnuoreka [IOK
METO/IbI HCCIICIOBAHUS (PU3HUCCKUX https://m.edsoo.ru/3a7fde29
SIBJICHUI
DKCIEPUMEHT U TEOPHS B IPOIIECCE
3 MMO3HaHuA Ipupoasl. Habmronenne u 1 bubmmorexa [OK
pHp ) https://m.edsoo.ru/34c49931
AKCTIIEPUMEHT B (PU3HKE
CrniocoObl M3MepeHus PU3NYECKUX
4 BeJIMYUH. AOCOIOTHAS 1 | bu6mmoreka [IOK
OTHOCHUTEIbHAs MTOIPEIIHOCTH https://m.edsoo.ru/ca2def03
U3MepeHuil pU3NIecKux BeTUInH
bu6mmoreka [IOK
5 Bxomnas koHTpOaBHAsS paboTa 1 1
A P P https://m.edsoo.ru/7f18fda3
AHann3 KOHTPOJIbHOM pabOTHI.
MognenupoBanue B ¢pusuke. Poib n
6 MecTO (pU3UKU B POPMUPOBAHUH 1 bu6nmoreka [LIOK
COBPEMEHHOM HAYYHOU KapTUHBI https://m.edsoo.ru/eabbded1
MHPa, B MPAKTUIECKOM EATETLHOCTH
Jmronei
Mexauunueckoe nsuxxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTD 1 bubmmorexa [OK
) https://m.edsoo.ru/e9a52f02
MEXaHUYECKOro BKeHUs. [Ipsamas u




oOpaTHas 3a/1a4ll MEXaHUKH

Paaunyc-BekTop MaTepuaibHOM TOUKH,
€ro MPOEeKIUU Ha OCH KOOPIHHAT.

8 Tpaexropus. [lepemenienue. bubmorexa LIOK
https://m.edsoo.ru/30a108a5
Ckopoctb. VX npoekuuu Ha ocu
KOOp/AWHAT
PaBHOMEpHOE NIpsAMOJIMHEITHOE

9 neuxenue. ['paduueckoe onucanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CioxeHue nepeMeieHuit u bu6mmorteka [IOK
ckopoctei. Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHasi CKOpOCTb. Y CKOpPEHHUE. bubnuoreka [IOK
[IpsamonnHENHOE TBUKEHUE C https://m.edso0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHHUEM
I'paduueckoe onmcanue

12 MPSAMOJIMHENHOTO IBUYKEHHUS C bubmorexa [IOK

https://m.edso00.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majenue. Y CKopeHue

13 CBOOOJHOIO MaJieHHsl. 3aBUCUMOCTh bubnnorexa [HOK
KOOPAHHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduku

14 JIBrkeHue Tena, OpomeHHOTO MO/ bubnmnoreka [IOK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe ABUXKEHUE.

BIKEHHE TI0 OKPYKHOCTH. YTIIOBas
15 anHeﬁHaﬂ cxoppo}(]:):b. Ilepuon u bubmmorexa LIOK
https://m.edsoo.ru/33196fbe
yacTtoTta. L{eHTpocTpemMurtensHoe u
MOJIHOE YCKOpPEHHUE
16 KonTtponsHas paboTa o teme bubmmoreka LIOK

"Kunemartnka"

https://m.edsoo.ru/1242£32¢




AHanus3 KOHTPOJIbHOM paboTHI.
IIepBbiit™ 3akoH HproTOHA.

17 HNuepumanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
ph ' https://m.edsoo.ru/5a9e4a64
[IpuHuun otHocuTenbHOCTH [ anunes.
HeunepuuanbHabie cuCTEMBI OTCUETA
13 Cuia. PaBHonelicTByromas cuia. bubnnoreka [HOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue ten. TpeTuit 3aKoH Bu6mmoreka [IOK
Hsrotona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu Cull.
20 PepmeHHe 3aYI:1qua MPpUMEHECHHE bubmmorexa HOK
8 P https://m.edsoo.ru/bdf997fb
3ak0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 €] ane poc ABUTALIMOHHOM U bubamorexa TOK
KBUBAJICHTHOCTD
N P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cuia TSKeCTU M yCKOPEHUE bubnmnoreka [IOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CIIYTHUKOB. [lepBas bubnuoreka LIOK
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa
4 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUaBI CUI bubnmnoreka [JOK
25 TpeHus. JIBUKEHHUE B )KUAKOCTH U ra3e https://m.edsoo.ru/1fa86499
C YYETOM CHIIBI COTIPOTUBIICHUS CPEIIBI https://m.edsoo.ru/2cb29676
2% JaBnenue. [ mppocratndeckoe bubnnoreka [HOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TENO. bubmmoreka [{OK
27 IloctynaTenbHO€E U BpaliaTeIbHOE bubmmoreka LIOK
JIBMDKEHUE TBEPIOTO TeNa https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCHUTEIIFHO OCH bubmuorexa [JOK




BpateHus. [1neqo cusbl

https://m.edsoo.ru/653d3459

Crnosxenue cuil, NPUIOKEHHBIX K
TBepAOMY Teiy. LleHTp Tskectu Tena.

Bu6mmoreka [JOK

29 VYcnoBus paBHOBECHS TBEPJIOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
Bu6mmoreka [JOK
30 Pemterne sana https://m.edsoo.ru/dc1caacQ
a1 KontponbHas paboTa mo teme bubnmoreka [IOK
"Ilunamuka. CtaTuka TBep10ro Tea' https://m.edsoo.ru/9f5a574¢
AHanu3 KOHTPOJIbHOM pabOTHI.
NMnynbsc maTepuabHOM TOYKH,
0 CHUCTEMbI MaTEPUAIbHBIX TOYEK. bubmuotexa [JOK
[lenTp Macc cucteMbl MaTepUaIbHBIX https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>)KEHUH LIEHTPA
Macc
Nmiynbe cuiibl U1 B13BMEHEHUE
33 HMITYJTbCa TeJa. 3aKOH COXPaHEHUS brbmmorexa [OK
https://m.edsoo.ru/13f0a221
uMIysbca. PeakTuBHOE ABMKEHUE
MoMeHT uMITysIbca MaTe€pHUAIbHON
34 touku. [IpencraBnenue o coxpaHeHUN bubnmnoreka [IOK
MOMEHTA UMIIYJIbCa B IIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
35 Pemenue 3amau bubmnorexa [IOK
https://m.edsoo.ru/f7706d63
PaGora cubl Ha ManoM U Ha
36 KOHEYHOM IIEPEMELICHHH. bu6muoreka LIOK
I'paduaeckoe mpeacTaBiaeHNE pabOTHI https://m.eds00.ru/913974c7
cuJIbl. MOIITHOCTD CHJIBI
Kunernueckas sueprus. Teopema 00
37 M3MEHEHUN KMHETUYECKOW SHEPI U bubmorexa [OK

MaTepHaIbHON TOUKH

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




HOTGHHI/IEUIBHBIG U HECTIOTCHIIUAJIBHBIC

38 cuibl. [loTeHIManbHas SHEPTHS bubmorexa TIOK
' . Tt https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCcTh
TpeTha kocMHuUecKasi CKOpocThb. CBsI3b
paboThl HEMOTCHITUATBHBIX CHUJI C
39 H3MCHCHHEM MEXaHMYCCKOI SHEpruun bubmmorexa [IOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH
VYopyrue u He 1€ CTOJKHOBCHHS.
40 Yy Zienne Bgn 1-113 yJ:JH/I I HACaIIbHOM bubmmorexa [IOK
p Py A A https://m.edsoo.ru/f30f43b6
JKHJIKOCTH
Al KonTponbhas pabota no teme bubnuotexa [JOK
"3aKOHBI COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
AHaM3 KOHTPOJIBHOM pabOTHI.
PaszBuTHe npencTaBiIeHUM O IIPUPOIL
P PP bu6mmoteka [IOK
42 Tera0TEl. OCHOBHBIE MOJIOKEHUS
https://m.edsoo.ru/b0a4445f
MKT. uddyzus. bpoynosckoe
JIBYDKCHUIE
CrpoeHue ra3000pa3HbIX, KUAKUX U
bu6nmmoreka [IOK
43 TBEPABIX Tell. XapaKTep IBUKECHUS U
o https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pa3Mepnl MOJIEKYI (aTOMOB).
Pasyep ya( ) Bu6nuorexa [TOK
44 Komuuectro Bemectra. [locTosiHAAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TernoBoe paBHOBecHE. bubnnoreka [HOK
[IIxana [enbcus https://m.edsoo.ru/0070d493
Bbu6nmuoreka [IOK
46 Pemenne 3amaq
a https://m.edsoo.ru/1531aba5
bub6mmoreka [IOK
47 Wpeanphblii ra3. ['a30BbIe 3aKOHBI
A https://m.edsoo.ru/1deb2367
43 VYpaBHenune Menaeneesa-Kianeiipona. bubnmoreka [JOK

Pemenue 3agau

https://m.edsoo.ru/8d12¢328




49 AOcomoTHas TeMieparypa. 3aKoH bubnnoreka [HOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3onporiecchl B ueaaibHOM rase ¢ Bu6mmoreka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BELLIECTBA https://m.eds0o.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfofpoueccom E30TepMa, H30X0pa, bubmmorexa [IOK
https://m.edsoo.ru/1344327b
n3o0apa
Bu6mmoreka [JOK
52 Octiositoe ypasretiite MKT https:/m.edsoo.ru/c8094721
bu6mmorteka [IOK
>3 Pemmteriuc sana https://m.eds00.ru/10265a05
CBs3b a0COIIOTHOM TeMmepaTypbl
TEPMOAVMHAMUYECKON CUCTEMBI CO
54 CpEeIHEW KMHETUYECKON dHEPTUeEn https://m.edsoo.ru/c38af875
MOCTYIMATEILHOTO TEIJIOBOTO
JIBHOKEHUS €€ YaCTHIL
55 O06001IeHNe U CUCTEMATU3 AL bubmuorexa [JOK
3HaHui 1o Teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonrtponbHas paboTa o teme bubnnorexa [IOK
"OcHoBbl MKT" https://m.edsoo.ru/13adad59
AHanu3 KOHTPOJILHOM pabOTHI.
TepmoauHaMuueckas cuctema.
3ajanue BHEMIHUX ycinoBuil ans T/]
57 cucTtembl. BHelIHNE U BHYTPEHHUE bubnuoteka [IOK
napametpsl. [Tapamerpsl T/I cuctemsl https://m.edsoo.ru/5f8d38a3
Kak Cpe/iHHe 3HAaYEHUs BEJTUYHH,
OIMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpoun3sBosabHas penakcanus T /1 bubmorexa [OK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO
59 Monenb uneajabHOTO Ta3a B bu6mmoreka [IOK




TEPMOJMHAMUKE. Y CIOBUS
MIPUMEHUMOCTH 3TON MOJIENHN

https://m.edsoo0.ru/29355001

VYpaBuenue MeneneeBa-Knaneiipona

Bu6mmoreka [JOK

60 M BEIPAXKCHUE JIJI1 BHYTPCHHEH
P yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxeHue [uist BHyTpEHHEN SHEPTUH
61 OJTHOATOMHOTO HJICaJIbHOT'O T'a3a. bubmuorexa [JOK
KBa3zucraruueckue U HECTaTUUECKUE https://m.edsoo.ru/ac5cacls
MIPOLIECCHI
OnemeHTapHas paboTa B
& TepMOAVHaMuKe. Berunciaenue bubnuoreka [IOK
paboTsl o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
aUarpamme
Temmonepenaya Kak criocoo
63 I/I3M€H€HII;)I${ BHyTpeHHe# sneprun T/] bubamorexa HOK
yIP P https://m.edso0.ru/3d734561
CUCTEMBI 0€3 coBepIlIeHUsI pabOThI
64 KonBexknusi, TETIOMPOBOTHOCTD, bu6mmoreka [IOK
U3Ty4YeHHe https://m.edsoo.ru/157b54cd
KomuuectBo TeninoThl. TennoéMKOCTh
65 Tena. YienbHas U MOJIsIpHast bu6nmmoreka [IOK
TEIJIOEMKOCTH BEIlleCTBA. Y JIeJbHas https://m.edsoo.ru/7ba67355
TEIIOTa CTOPAHUSI TOTUIMBA
Pacué€r konmnuecTBa TEIUIOTHI U bubnuoteka [JOK
66
TerIonepenade https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 agnabaTHOM TIpOIIECCe. Bbu6nmuoreka [IOK
IlepBblit 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonmruecTBo TEmIOTH 1 paboTa Kak
68 MEpPBI U3BMEHECHUS BHYTPCHHEH bubmotexa [IOK
p yIp https://m.edsoo.ru/b047alcd
sHepruu T/] cucrempl
Bropoii 3aK0H TepMOIMHAMUKH JIJIs
P P bubmuorexa [JOK
69 PaBHOBECHBIX M HEPABHOBECHBIX

nporeccoB. HeoOpatumocTtsb

https://m.edsoo.ru/c6f4f464




IIPUPOIHBIX IIPOLIECCOB

70 [TpuHIHUIIBI NEHCTBUS TETUIOBBIX Bu6mmoreka [JOK
maruH. KITJT https://m.edsoo.ru/2e945513
71 MaxkcumanbsHoe 3Hauenune KITJT. Huki bubnuoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
2 Pewerre sazad https://m.edsoo.ru/b3efal8b
DKOJOTUYECKUE aCTICKThI
7 KCTOJIb30BAHUS TEILJIOBBIX bubmuorexa [JOK
nBurareneil. TenaoBoe 3arpsi3HeHUe https://m.edsoo.ru/9867aaa7
OKpY>KaroIlen cpeJibl
bubmuorexa [JOK
74 Pemerre sazat https://m.edsoo.ru/c8c70432
bu6mmorteka [IOK
7 Konrponeras padora 3a 1 nonyroawe https://m.edsoo.ru/1b6e26c5
AHanu3 KOHTPOJIbHOM pabOTHI.
76 O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HaHui 1o teme "TepmoauHamMuKa. https://m.edsoo.ru/28d62b3f
TemmoBbie MaMHBI"
[TapooOpa3oBaHue ¥ KOHICHCAITHS.
7 I/Iciapef{)ne Y KHUIICHHE. Y IenbHas bubnmorexa LOK
https://m.edsoo.ru/6f8e¢6777
TeII0Ta mapoodpa3zoBaHus
HacelenHbie 1 HeHACHIIIEHHbBIS
napel. KauecTBeHHast 3aBUCUMOCTh
TJTIOTHOCTH U JaBJIEHUS HACHIIIEHHOTO
73 rapa oT TeMIIepaTyphbl, UX bubnnoreka [OK
HE3aBUCUMOCTH OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT IaBJICHUS B
KUJTKOCTH
79 BrnaxaocTs Bo3yxa. AGCOMIOTHAS U bubnnoreka [HOK

OTHOCHUTCIIbHAs BJIA)KHOCTDH

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




[ToBTOPHBII MHCTPYKTAX HA paboyeM

bu6mmoreka [IOK

80
Mmecte. Pemenue 3agaq https://m.edsoo.ru/18e95{f3
TBépnoe teno. Kpucramimyeckue u

Bu6mmoreka [JOK
81 amop¢HbIe Tena. AHU3OTPOIHS
N https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAJUIOB
[inaBneHue u KpucTaUIM3aLUs.
82 VY nenpHas TEIoTa I1aBJICHUS bubmmorexa [IOK
A ) https://m.edsoo.ru/6ee91e9f
CyOnumanus
Hedopmariu TBEPAOTO TENA.

23 Pactskenne u cxatue. CaBur. bu6mmorteka [IOK
Monynb FOnra. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TernnoBoe paclIupeHne KUIKOCTEN 1

84 TBEPABIX T€JI. AHFAPMOHU3M bubnuoreka [IOK
TEIUIOBBIX KOJIEOAHUI YaCTHI] https://m.edsoo.ru/7baSedf2
BELIECTBA

g5 ITpeoOpa3oBanue sHEPruu B (pa30BbIX bu6nuoreka LIOK
rnepexoaax https://m.edso0o.ru/97a0672f

bu6nmmoreka [IOK

86 YpaBHEHHE TETIOBOTO OanaHca

p https://m.edsoo.ru/ab1521fb
bu6mmorexa [IOK

87 Pemenue 3anau

8 https://m.edsoo.ru/Sab740d
[ToBepXHOCTHOE HaATSKEHNE.

28 Kanunnspueie sienenus. J[aBnenue bu6mmoreka [IOK
10/ UICKPUBJICHHOW ITOBEPXHOCTHIO https://m.edsoo.ru/b42£1f97
xuakoctu. opmyna Jlamaca
O00011IeHIE U CUCTEMATHU3AIIHS

29 3HaHUi 1Mo Teme "ArperaTHble bubnnoreka [HOK
cocTosiHus BelecTBa. Ga3zoBbie https://m.edsoo.ru/0b52575¢
nepexoan!"”

9% KounTponbhas pabota no teme bubnmoreka [JOK

"ArperaTHbl€ COCTOSIHUS BELIECTBA.

https://m.edsoo.ru/7dc2a739




®da3oBbIe nepexos"

AHaM3 KOHTPOJIBHOM paboOTHI.
DnexTpu3aus Tel U €€ MposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna

bu6mmoreka [IOK

91
DJIEKTPUUYECKHUX 3aps0B. https://m.edsoo.ru/1aff445f
[IpoBOHUKHN, AUDNEKTPUKHU U
MOJIYIPOBOTHUKH
DJIeMEHTapHBIN JICKTPUUECKUH 3apsil.
92 3aK0H COXpaHEHHUS PIEKTPUIECKOTO bubmmorexa [OK
p p https://m.edsoo.ru/f49afd24
3apsiaa
93 B3anmopencrsue 3apsnoB. Toueunsie bubnuoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bubmuorexa [JOK
94 Permenne 3amay https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe noie. Ero neiicteue bubnuoteka [IOK
Ha DJIEKTPUYECKUE 3aps bl https://m.edsoo.ru/05c6bfal
Hanpsisk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsKEHHOCTH JIEKTPUUECKOTO bubmmorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosist. OAHOPOAHOE PIEKTPUUYECKOE
oJje
TloTeHnmans,HOCTE
bu6nmuoreka [JOK
97 3JEKTPOCTATUUECKOro NoJisi. Pa3HOCTh
https://m.edsoo.ru/80021447
MTOTEHITMAJIOB M HAMPSDKEHNE
[ToTenuumanpHas 3Heprus 3apsia B
08 3IEKTPOCTATUUECKOM I10JI€. bubnmnoreka [IOK
[ToreHman 3J1eKTpOCTaTUYECKOT O https://m.edsoo.ru/af5fa389
OIS
CBs13b HANPSHKEHHOCTH MOJIS U
Bbu6nmuoreka [JOK
99 Pa3HOCTH MOTEHIINAIOB JJIsI

QJICKTPOCTATUYCCKOI'O MOJIA

https://m.edsoo.ru/df7a6838




[TpuHumn cyneprno3uuuu bubnuoreka [IOK
100 .
JJIEKTPUUECKUX IOJIEN https://m.edsoo.ru/Ocfedabe
bu6mmoreka [IOK
101 P
CliieHie sajat https:/m.edsoo.ru/52582263
[Tone Toueunoro 3apsna. [lone bubnnoreka [HOK
102 o
pPaBHOMEPHO 3apsKEHHOU chepbl https://m.eds0o.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 110
103 00BEmy 1apa. [lone paBHOMEpHO bubmmorexa [IOK
Y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsHKCHHON O€CKOHEYHOU TUIOCKOCTH
[IpoBOIHMKY B JIEKTPOCTATUYECKOM bub6nuoreka LIOK
104
roJje. Y CcjaoBUe paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
105 JIM3IEeKTPUKHY U TOJYIIPOBOJHUKH B bubnuotexa [JOK
3JIEKTPOCTATUYECKOM [OJIE https://m.edsoo.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTh
106 A P 5 P . bubmuorexa [JOK
KOHJICHCATOpA. ICKTPOCMKOCTD https://m.edsoo.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
[TapannensHoe cOeAMHEHNE bu6nuoreka LIOK
107
KOHJIEHCAaTOpPOB https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarensHOE COETUHEHNE bu6mmoreka [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apssKEeHHOTO KOHJIEHCATOpa bubmmorexa OK
P P A P https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBu>keHHe 3apsKeHHOM 4acTUIIbI B bu6nmoreka [LIOK
OHOPOJHOM J3JIEKTPUUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
O60061eHre U cucTeMaTH3alus
. " bu6mmoreka [IOK
113 3HAHUH 110 TeMe "DINEKTPUIECKOe

noJe"

https://m.edsoo.ru/5752603f




KonTtponsHas paboTa 1o teme

bu6mmoreka [IOK

114
"Dnektpuueckoe nosie" https://m.edsoo.ru/cefe90e9
AHanu3 KOHTPOJIBHOH padboThl. Cuiia
115 toka. [locTossHHBIN TOK. Y CI0BHS bubmuoreka [IOK
CYLLIECTBOBAHUS [IOCTOSTHHOTO https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
bu6mmoreka [IOK
116 nu .H enue u DJIC
crouriici Toka. Hanpsietiite it /1 https://m.eds00.ru/0839a1 15
117 3akon OMa 1t yJacTKa LETH. bubnuoreka [IOK
DNEKTPUUECKOE CONPOTUBIIEHUE https://m.edsoo.ru/f14{251e
3aBUCHMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOT'O IIPOBO/IHMKA OT €TI0 bub6nuoreka [LIOK
JUIMHEI U IIIOIAIH IIOIIEPEYHOI0 https://m.edsoo.ru/95fcdf51
CeUeHus
119 VY nenbHOE CONPOTUBIIEHUE BEILIECTBA. bubnmnoreka [IOK
Pemenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaliebHOE,
120 CMEIIaHHOE COEIUHEHNE bubmmorexa LOK
a https://m.edsoo.ru/236f7¢07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 anekTpuueckux 1eneu. [Ipasuna Bubmmorexa LOK
P H P https://m.eds00.ru/1794cf37
Kupxroda
Bbu6nuoreka [JOK
122 Pemrenne 3ana
HHICHHE 347t https://m.edsoo.ru/3881b469
123 PaboTa sanexTpudeckoro Toka. 3akoH bubnmnoreka [IOK
Jxoyns —JleHna https://m.edsoo.ru/a3605¢5¢
124 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/6761bfOf
MOIHOCTB AAEKTPUUECKOTO TOKA.
125 TenoBast MOIIHOCTB, BbIEISIEMAst HA bubmmorexa LIOK
m » BRI https://m.edso00.ru/99750a6f
pe3ucrope
126 Pemenue 3anaua Bbu6nmuoreka [JOK




https://m.edsoo.ru/eb72fc24

127 O/1C u BHyTpeHHEE COPOTUBIICHHE bubnnoreka [HOK
HCTOYHUKA TOKa https://m.edsoo.ru/72d453af
128 3axon Oma A1 MOJTHOM (3aMKHYTOI) bubnmoreka [IOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pewenue 3ana
HICHHE S https://m.edsoo.ru/3580b679
130 MOMHOCTh NCTOYHHUKA TOKA bubmmorexa LOK
https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanue bubnnotexa LIOK
https://m.edsoo.ru/54615632
132 KonneHcarop B nenu nOCTOSHHOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/35368f3e
bubmuorexa [JOK
133 Pemenue 3anau
g https://m.edsoo.ru/4410cef0
134 Pemenue 3amad mo reme bubmuorexa [JOK
"IIoCTOSHHBIN 3JIEKTPUYECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3anau mo teme bu6mmorexa [IOK
"ITocTOSHHBIN 3NIEKTPUUECKU TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amaa mo reme bubmorexa [JOK
"IIoCTOSHHBIN 3JIEKTPUIECKUNA TOK" https://m.edsoo.ru/eb5d4687
O06o01IeHre U cucTeMaTu3aIus
. " . bubnuoteka [JOK
137 3HaHui o teme "llocTosTHHBII
. " https://m.edsoo.ru/bfd7a050
AIEKTPUIECKUN TOK
138 KonTponbhas pabota no teme bubnnoreka [OK
"IToCTOSHHBIN 3JIEKTPUYECKHUNA TOK" https://m.edsoo.ru/1885ddf1
AHann3 KOHTPOJIbHOM pabOTHI.
DnexTpuueckas IpoBOAUMOCTh bubmmoreka LIOK
139 .
Pa3IMYHBIX BELIECTB. DIEKTPUUECKUN https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXIpOBOAUMOCTh
. bub6 OK
140 DJIEKTPUYECKUH TOK B paCTBOpax u nommorexa 1

https://m.edsoo.ru/4b423491




pacruiaBax JIEKTPOIUTOB. 3aKOHBI
®dapanes 115 JISKTPOIN3a

. bub6 OK
141 DJIeKTpUYeCKui TOK B razax. [lnazma nosmoreka L{
https://m.edsoo.ru/92d92{76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnnoreka [HOK
Bakyymabie mpuOopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKHI TOK B bubnmoreka [IOK
IOJIYIIPOBOAHUKAX https://m.edsoo.ru/ab61c660
bu6mmoteka [IOK
144 [TonynpoBoiHUKOBBIE TPUOOPHI
YHpOEOA prbop https://m.eds00.ru/83622200
®u3nyuecKuil MPakTUKYM 10 TEME
145 "N3y4yeHne HepaBHOMEPHOTO bubnuoreka LIOK
JBUJKEHUS C LEIIBIO OIIPELICIICHUS https://m.edsoo.ru/5643ea56
MI'HOBEHHOH ckopocTH"
Pu3nUeCKUil IPAKTUKYM 110 TEME
146 "N3mepeHune yCKOpeHHUsl Ipu bu6nuoreka LIOK
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/f6292f5f
JIBVDKEHHUH 10 HAKJIOHHON INIOCKOCTH"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
147 "U3mepeHue ycKkopeHusi CBOOOTHOTO bubmmorexa TIOK
— https://m.edsoo.ru/6960bbef
Pu3nYeCcKUil TPaKTUKYM 110 TEME Eu6 OK
148 "N3yueHne NBUKEHHUS TENa, nonmoreka I
6pOIISHHOTO TOPH3OHTATBHO" https://m.edsoo.ru/d1ea2402
Pu3nYeCcKuil TPaKTUKYM 110 TEME
149 "N3yueHne NBUKEHHUS Tela 10 bubnnoreka [HOK
OKPY>KHOCTH C TTIOCTOSTHHOU 110 https://m.edsoo.ru/bcf53514
MOJYJIIO CKOPOCTBIO"
OU3NYECKUN MPAKTUKYM 110 TEME
150 "N3mepenue paBHOAEHCTBYIOLIEN bub6numoreka [IOK

CHWJIBI TP JABMXKCHUHU OpycKa 1o
HAKJIOHHOM IIIOCKOCTH"

https://m.edsoo.ru/0b34db84




@u3NYECKU IPAKTUKYM 110 TEME
"WccmenoBanue 3aBUCUMOCTH CHUI

151 . bubnnoreka [HOK
OCTH, BO3HUKAIOLUX B PY>KUH
YHPYT ’ H Py https://m.edsoo.ru/b55b81al
U PE3MHOBOM 00pasIe, OT X
nedopmanun"
@uU3NYECKU IPAKTUKYM 110 TEME
152 "N3mepenue ko3 dunmenta rpeHuns bubnumoreka LIOK
10 BEJIMYHUHE YIIIOBOTO https://m.edsoo.ru/b83b1607
koddunuenta 3aBucumoct Frp(N)"
®u3nuecKuil IPAKTUKYM IO TEME
"UccnenoBanue ycioBHUil paBHOBECHS bubnuoreka [IOK
153 n
TBEPAOTO TEJIa, UMEIOLLETO OCh https://m.edsoo.ru/4a04{4{7
BpareHus"
®u3nuecKuil MpakTUKyM 10 TEME
154 " . P CZMe A 110 bubnunoreka [IOK
3MEpEeHHE UMITYJIbCa Tea I
P y https://m.edsoo.ru/856fb28e
TOPMO3HOMY TyTH"
Pu3n4ecKuil NPaKTUKYM 110 TEME bubnnorexa [IOK
155 " "
N3yueHne n30XopHOro npouecca https://m.edsoo.ru/e0fe7e07
DU3NYECKUI MPAKTUKYM I10 TEME
156 "N3mepenune peJ'ILHO;M brbmmorexa [OK
p y,'z'[ https://m.edsoo.ru/2f2faa61
TEIUIOEMKOCTH
Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepenne abCcoMOTHON BIa)KHOCTH bu6nuoreka LIOK
157
BO3JyXa Y OLIEHKA MAcChl IapOB B https://m.edsoo.ru/6b1a23b5
nomenieHun".
Du3nYeCcKuil IPaKTUKYM 110 TEME
"Pacnipenenenue pazHocTu
158 . (Hai SOKEHUS ) TIPU bubmmorexa [IOK
MOTEHI[MAJIOB
H p p https://m.edsoo.ru/ec424377
MIOCJIEI0BATEIILHOM COEIMHEHUH
KOHJIEHCAaTOPOB"
159 du3nUeCKuil MPaKTUKYM 110 TEME bubnmoreka [JOK

"UccaeqoBaHne CMEIIAHHOTO

https://m.edsoo.ru/2b179d98




COEMHEHUS pE3UCTOPOB"

Du3nYeCKuil MPAKTUKYM I10 TEME

Bu6mmoreka [JOK

160 "U3mepeHue yaenbHOro
" https://m.edsoo.ru/64b6e901
COTIPOTHUBIICHUS ITPOBOTHUKOB
PesepBHelil ypok. O600ICHHE 1
161 CI/ICTI;MaTI/BZp WSl 3HAaHUH 0 TeMe bubmorexa LOK
" LT, https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHeIit ypok. O6001IeHNE 1
162 CI/ICTI;MaTma}:p Yisl 3HAHUH 110 TeMe bubmorexa LOK
" " 1 https://m.edsoo.ru/3149956b
JlmHaMuKa
bubmuorexa [JOK
163 Hrorosas KOHTpOJIbHAS paboTa.
TOroBad KOHIpOIRHaAs pabot https://m.edsoo.ru/0f9752ac
PesepBHeIil ypok. O000IICHHE 1
164 CI/ICTEMaTmZp Ysl 3HAHUH 110 TeMe bubmorexa LOK
" B " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpaHEHUSI B MEXaHHKE
PesepBHrlit ypok. O6001IeHNE 1
165 cucTeMaTu3alus 3HaHUH 1o TeMe bubmuorexa [JOK
"OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/de148976
KMHETH4YecKoi Teopun"
PesepBHelit ypok. O60011IeHNE 1
166 cucTeMaTu3alus 3HaHUH 1o TeMe bubmuorexa [JOK
"TepmonnHamuka. Tennossie https://m.edsoo.ru/Obcc77cl
MaruHbI"
PesepBHrlit ypok. O6001ICHNE 1
167 CHCTEMAaTHU3allus 3HAHHUH 110 TeMe bu6mmoreka [IOK
"ArperaTHbl€ COCTOSIHUS BELIECTBA. https://m.edsoo.ru/59ca5c91
da3z0BbIe IEPEXOBI"
PeseprubIil ypok. O6001IeHNE 1
168 CI/ICTIe)MaTI/BZp Ysl 3HAaHUH 110 TEME bubmorexa OK
" B " https://m.edsoo.ru/f2381c0c
DIJIEKTPUYECKOE T0JIe
169 PeseprubIil ypok. O6001eHIE 1 bubnnoreka [HOK

cucreéMarmnsanua 3HAHUM 110 TEME

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




"IIoCTOSIHHBIN NIEKTpUYECKHI TOK"

PesepBubIil ypok. O6001IcHIE 1

. bubmuorexa [JOK
170 CHCTEMAaTH3aINs 3HaHHUI 110 TeME 1
" " https://m.edsoo.ru/cc7681d4
Toku B pa3MyHbIX Cpeaax
BIIEE KOJIMYECTBO HYACOBII
OBII] OJ1 CTBOYHACOBIIO 170 10 16

I[TIPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

11 KUIACC
KounyecTBO 9acoB JIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kourpoabnbie | IIpakTunyeckue
n/n Bcero u3y4yeHusi | 00pa3oBaTebHbIE
padoThI padoThI
pecypcsl
BBoHBIN HHCTPYKTaX 110 OXpaHe
| Tpyna. BzaumoaencTBre NoCTOSHHbBIX 1 bu6mmoreka [IOK
MarHuTOB U MPOBOJHUKOB C TOKOM. https://m.edsoo.ru/487a8593
MarnutHoe none. ['unoreza Ammepa
[lepBuuHbIl HHCTPYKTaX Ha paboueM
) Mecrte. BekTop MarHuTHON MHAYKLIMH. 1 bubnuoreka [IOK
[IpuHIHMI Cyneprno3uiuu MarHUTHBIX https://m.edsoo.ru/4clabccb
nosnei. JIMHUM MarHuTHOW WHTYKUIUH
3 MarsuTHO€ 110J1€ IPOBOJAHUKA C 1 bubnnorexa [IOK
ToKOM. OmBIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U | bubnnorexa [IOK
MOIyIb https://m.edsoo.ru/26d9cSba
[IpumeHenne 3akoHa Ammepa.
5 DNEeKTPOU3MEPHUTENbHBIE TPUOOPHI 1 bubmmorexa [OK
P p p pBL- https://m.edsoo.ru/a37a0c21
Pemenue 3anau
Cuna JlopeHua, e€ HanpaBiIeHUE U
6 MOAyJib. JIBH>KEHHE 3apsSKEHHON ] bu6nuoreka LIOK
YaCTHUIILI B OJHOPOJAHOM MAarHUTHOM https://m.edsoo.ru/ad7718d7
nosne
7 Bxoanas koHTposbHas paboTa 1 1 bubmoreia HOK
https://m.edsoo.ru/c97afaal
AHanu3 KOHTPOJIBLHOU PaOOTHL.
2 p P p Coma A ] bu6mmoreka [IOK
elIeHue 3a1ad4 o teme «Cuiia Amnepa hitps://m.edsoo.ru/504¢98¢7
U Culia HopeHL[a»




Bbubnmmoreka [JOK

? Padora cuet Jlopenna https://m.eds0o.ru/d518bedb
Bu6mmoreka [JOK
10 Pemere sazat https:/m.eds00.ru/93617bd9
MarHuTHOE I10JI€ B BEILIECTBE.
11 deppoMaraeTUKU HaH; u bubmorexa [IOK
pp > 11ap hitps:/m.eds0o.ru/30£f9608
MaMarHeTUKU
OCHOBHBIE CBOIICTBa
12 o I HMeHeHIe bubnuoreka [LIOK
CPPOMATHETHEOB. LpH https://m.eds00.ru/0b58190a
(heppomMarHeTHKOB
13 Pemenue 3aga4u mo reMe "MarautHoe bu6mmorteka [IOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amau mo teme "MarautHoe bubmuorexa [JOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBneHue 3J1eKTPOMarHuTHOM
15 HH, 15078 HOTIZ)K BEKTOpa MarHUTHOU bubmorexa HOK
ALY p https://m.edsoo.ru/b3efalcl
WHAYKIIUU
bu6mmoreka [IOK
16 IAC nHnyKumH https://m.eds00.ru/48150bds
17 3aKOH 3J1€KTPOMarHUTHOM UHTYKLIUU bubnuotexa [JOK
®dapanes https://m.edsoo.ru/abdec188
13 Buxpesoe anexrpudeckoe nose. Toku bubnnoreka [HOK
dyko https://m.edsoo.ru/15abe140
19 OJC uHayKIuu B JBUKYIIUXCA bubnuoteka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [IOK
20 Pemerre sazat hitps://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpasuno Jlexia https://m.edsoo.ru/bbc22726
NunyktnBHOCTE. Karymika
VK T bu6mmoreka [IOK
22 WHIYKTUBHOCTH B IIEMTH TOCTOSTHHOTO

TOKa

https://m.edsoo.ru/621eae9d




3 SABnenue camounaykuuu. IC bubnnoreka [HOK
CaMOMHIYKUIUU https://m.edsoo.ru/7ee60ca8
DHeprust MAarHUTHOT'O TOJIs1 KaTYILKH € bubnmoreka [JOK

24
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3cOad11

Bu6mmoreka [JOK
25 Pemenne
HICHHC saat https://m.eds00.ru/88f69d2b

%6 O06o001IeHre U cucTeMaTH3aIus bubnmoreka [IOK
3HAHUM 110 TeMe "DIeKTpoJuHaMuKa" https://m.edsoo.ru/76484025

7 KonTtponsHast paboTa 1o Teme bub6nuoreka LIOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
AHanmm3 KOHTPOJIBHOH paboTHI.

)% Konebarenbnas cucrema. CBOOOIHBIE bubnuotexa [JOK
KoJieOaHus. ['apMoHnYecKue https://m.edsoo.ru/7c1db385
KoneOanus

29 Kunemarnueckoe U TUHAMHUYECKOE bu6mmoreka [IOK
OIMCaHUeE KoJIe0aTeENbHBIX IBIKEHUI https://m.edsoo.ru/87ce9498
DHepreTuueckoe onucanue. BeiBo

MHAMUYECKOT'O OITMCAHUS
30 1I"Ia MOHHYECKHUX KOJIEOAaHUN U3 UX bubmnorexa [IOK
P https://m.edsoo.ru/e3¢99692
SHEPTeTUYECKOT0 U KHHEMATHIECKOTO
OITHCAHHUS
bu6nmuoreka [JOK
31 A Oanwuii
MILTHTY/Ia 1 asa KoneOamii https://m.edsoo.ru/7a0c439a
[lepron 1 yactoTa KOICOAHHIA.
Ilepuoa MasbIX CBOOOTHBIX
32 K0§e6a£1[{1/1171 MaTeMaTI/IfI[eCKOFO bubmnorexa [IOK
https://m.edsoo.ru/e0399319
MasTHUKA. [lepros cBOOOIHBIX
KoJieOaHUH MPY>KMHHOTO MasTHUKA

3 3aTyxaromue KojieOaHusl. Bbubnmuoreka [JOK
Breinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09

bub OK

34 ABTOKOJIEOaHMS nbmmorexa L

https://m.edsoo.ru/6add2644




Bbubnmmoreka [JOK

35 Pemenue 3amau https://m.edsoo.ru/addeec7 1
https://m.edsoo.ru/756123c5
Ypok-koHpepeHnius "MexaHudecKkre
bu6mmoreka [IOK
36 K0J1e0aHusl B My3bIKaJIbHBIX
" https://m.edsoo.ru/8ef587be
MHCTPYMEHTaX
O00011IeHIE U CUCTEMATU3AIUS
37 3HAHUH 110 TeMe "MeXxaHnJecKHue bubmorexa LOK
https://m.edsoo.ru/eb84182f
Kosebannsa"

o DNEeKTPOMarHUTHBIE KOJICOaHMSI. bubnuotexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBI3b aMILTUTYIBI

39 3a 153[ z KOHJIEHCATOpa C aMILIUT c?]ﬁ bubmorexa [IOK

PAl A p yA https://m.edsoo.ru/093{9af'1
CHJIBI TOKA B KOJIEOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUsl SHEPTUHU B bubnuoteka [IOK
ujeaibHOM K0Jie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue dIeKTPOMarHUTHBIE

41 KOJ‘I}:gaHI/IH Brin >1<p €HHBbIE bubnmorexa [OK

- DY https://m.eds00.ru/5¢668619
AJIEKTPOMArHUTHBIE KOJIeOaHUs
Ilepemennslii TOK. Pe3ucrop u
42 1(011;J €HCcaTop B IICIH 1€ eMlejHHOFO bubmmorexa [OK
A pBll p https://m.edsoo.ru/84836152
TOKa

13 Karymka "HIyKTUBHOCTH B LI€TIN bubnnoreka [HOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af

m 3akon Oma 1St SIEKTPUIECKOM 1IeTTH Bbu6nmuoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh NEPEMEHHOTO TOKA.

45 AMIITUTYIHOE U IEHCTBYIOLIEE bubmmorexa [IOK

e A yrom https://m.edsoo.ru/1cacb6cdc
3HAYEHHUE CUJIbI TOKA U HAIIPSKEHUS

46 Pe3onanc B JIeKTpUUYECKON [N buGnnorexa [IOK

p It https://m.edsoo.ru/087506df

47 Pemenue 3amaua Bbu6nmuoreka [JOK




https://m.edsoo.ru/al6836a4

WneanbHbIil™ Tpanchopmarop.

bu6mmoreka [IOK
48 [IpousBojacTBO, nepenaya u
o https://m.edsoo.ru/f97418ae
oTpeOIeHUE IEKTPUIECKON  IHEPIUU
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOJICTBE AJICKTPOIHEPIHH.
49 KynbTypa ncnonb3oBanus bubmorexa TIOK
YARTYP § hitps://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B IIOBCEITHEBHOM
JKU3HHU
bubmuorexa [JOK
P
>0 CHICHHC 3a/1a1 https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
51 P
CHICHHE 3a/a1 https://m.edsoo.ru/7cab59f8
O06001IeHNEe U CUCTEMATU3AIIHS
52 3HaHHH“1; o TeMe "DIIEKT, OM.:FHI/ITHBIG bubmorexa HOK
P https://m.eds00.ru/401024a9
KoJiebaHus"
53 MexaHH4eCKHE BOJIHEI. bu6mmoreka [IOK
XapakTepUCTUKU MEXaHUYECKUX BOJTH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmmorexa [IOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
55 3ByKk. XapakTepuc 3ByKa
BYK. AGpAKTEPHOTIIA 3BYK https:/m.eds00.ru/138b6£09
56 Wudpassyk u ynerpassyk. lllymosoe bubnnoreka [HOK
3arpsi3HEHUE OKPYXKAIOLIEN CpeIbl https://m.edsoo.ru/7380038f
Bbu6nuoreka [JOK
57 Pemenue 3ama
HHCHHIE Saaad https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMArHUTHHIE BOJTHBI. bubnmnoreka [IOK
N3nydeHue 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db]
59 DHeprust AMEKTPOMATHUTHBIX BOJIH. bubnmoreka [JOK
CBolicTBa AIIEKTPOMATHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
60 [ITxamna 31eKTPOMAarHUTHBIX BOJIH. bu6nuoreka [IOK

[IpumeHeHue 3eKTPOMarHUTHBIX

https://m.edsoo.ru/49be1{9e




BOJIH B TCXHUKEC U 6I:ITy

[TpuHIUIIBI paTIUOCBS3U U
TeneBuaeHuA. Paguoiokaiims.

Bu6mmoreka [JOK

61
DIEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f1{8
OKpY>Karollen cpeibl
& KontponbHas padbora 1mo reme bubnmoreka [IOK
"Konebanus u BOJTHBL" https://m.edsoo.ru/4£7985a0
AHanus KOHTPOJIbHOU paboThl. CBeT.
63 3aKoH I1 ﬂMOJIzHHefIHOl“IZ) bubnmorexa [IOK
p https://m.edsoo.ru/f9566406
pacnpocTpaHEeHUs CBETa
Pemenue 3a1a4 Ha npUMEHEHUE
64 3aKOHA IIPAMOIMHENHOTO bubnnorexa LIOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHUs CBETa
65 Otpaxxenue ceta. [1mockoe 3epkaiio. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenominenue cBeta. AGCOTIOTHBIN 1
OTHOCHUTEIBLHLIN IT0Ka3aTeNlhb
66 npenomiienud. IloimHoe BHyTpeHHEE bubmorexa [IOK
p ) . yIp https://m.edsoo.ru/bc2e55¢cd
otpaxxeHue. [IpenenbHbIi yroiu
MIOJIHOTO BHYTPEHHETO OTPAKEHUSI
Pemenue 3amay Ha MpUMEHEHHE
67 3aKOHOB OT I:DKeHH;[ fl MIPEITOMIIEHUSA buGmnorexa [IOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon 1ydent B mpuzMe. Jucnepcus
Lyieit & npusie. Jlicriep Bu6nuorexa [TOK
68 cBerta. CII0KHBII cOocTaB O€Ioro CBeTa.
https://m.edsoo.ru/d8e1c3be
LiBer
69 JInn3bl. DOKYCHOE pacCTOSIHUE U bubnuoteka [JOK
OIITUYECKAs CUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [Toctpoenue n3o0pakeHuil B IMH3aX U bubnmoreka [JOK
HUX CHUCTEMaX. YBEJIIMYCHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3ana4y Ha noctpoeHue bubnnoreka [HOK

M300pakeHUH, MTOTydaeMbIX C

https://m.edsoo.ru/5a868109




IIOMOIIBIO JIMH3

72 I'1a3 xak ontuyeckas cucrema bubmmorexa [OK
https://m.edsoo.ru/ecd480a2
bu6mmoreka [IOK

73 K 0 1

OHTPOIIbHAA paboTa 33 1 MOTYroAne https://m.edsoo.ru/cd174a10
AHaM3 KOHTPOJIBHOM pabOTHI.
74 Pemenue 3anau. [Ipenesnst bu6nuoreka [IOK
MPUMEHUMOCTU T€OMETPUUECKON https://m.edsoo.ru/f32aab06
OITUKH
75 CKopocCTb CBETa M METO/IBI €€ bubnuoreka [IOK
U3MEPEHUS https://m.edsoo.ru/lel6ccbe
bu6mmorteka [IOK
76
Jlucniepens i uHTEp§EpeHIMS CBETa https://m.edsoo.ru/5fc0c638
KorepenTHble UCTOUHUKH. Y CTIOBHS
77 HaOII0/IeHUsI MAKCUMYMOB U bubmmorexa LIOK
A y https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bu6mmoteka [IOK
78 P
CHHCHHE Sajat https://m.edsoo.n/3061de2b
bu6mmoreka [IOK

7 I1

? PHMEHEHHE HHTEp(epeHIiH https://m.edsoo.ru/668edbc8
20 IToBTOpPHBINM MHCTPYKTaX HA paboyeM bu6nuoreka LIOK
Mmecre. J{udpakuus ceera https://m.edsoo.ru/12ed04b5

81 HudpakimonHas pemérka. Y cioBue bu6nmoreka [LIOK
HaOJII0ICHUS TJIAaBHBIX MAaKCHMYMOB https://m.edso0.ru/f998d964

2 IToBTOPHBII MHCTPYKTaX HA paboyeM bubnnoreka [HOK
Mmecte. Penienune 3agaq https://m.edsoo.ru/d58c411a

23 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nmoreka [LIOK
[Tonsapusanus ceera https://m.edsoo.ru/e9890fe9

Bbubnmuoreka [JOK

84 P

CLICHHC 3a/1a1 https://m.edsoo.ru/c56c8158

85 CBeToBBIE SIBJIEHUS B IPUPOJIE bubmmorexa LIOK

https://m.edsoo.ru/0b36363d




26 O06001IeHNe U CHCTeMaTH3aIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b

27 KonTponbhas pabota no reme bubnmoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
AHanu3 KOHTPOJIbHOM pabOTHI.

I'panu1ibl TPUMEHUMOCTH
88 KJII)aCCHLI{eCKI;fI MEXaHUKH. 3aKOHbI bubmmorexa [OK
https://m.edsoo.ru/c9bd77cb
3JEKTPOIUHAMUKY U TTPUHITUIT
OTHOCUTEJILHOCTH

29 [TocTynatel cienuaabHON TEOPUH bubnuoreka [IOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/c56f05cb
[IpocTpancTBEHHO-BPEMEHHOI
untepsai. [IpeoOpa3zoBanus JlopeHia.

90 YcnoBue NpUYUHHOCTH. bubnuoreka [IOK
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpeMEHH B COKpaIlleHHe
JUTUHBI

01 DHeprusi U UMNyJIbC PEISATUBUCTCKON bubnuoteka [IOK
YACTHULIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u

92 HMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. bubmmorexa OK

https://m.edsoo.ru/b6258ffa
DHeprust NoKos
93 PaBHOBECHOE TEIIIOBOE M3ITyUEHNE brbmorexa [OK
https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK

o4 3aKOH cMem(eHns BriHa https://m.edsoo.ru/1c5ff752

95 I'unoreza M. I1naHka o KBaHTax. bubmuorexa [JOK
doTtoHBI https://m.edsoo.ru/a5ffa218

Bbubnmuoreka [JOK
% DHEPIHA U MMITYIILC (bOTOHa https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnpiTer A. T bu6nuoreka [IOK

CroneroBa. 3akoHbI poTtorddexra

https://m.edsoo.ru/8c68e5b9




YpaBHeHue DUHIITEHA 111

bu6mmoreka [IOK

o8 borordexa. "Kpacnas rparmia https:/m.edsoo.ru/01ef4556
dhotordpdekra
99 HaBnenune cera. Onwitel I1. H. bubmuorexa [JOK
JlebeneBa https://m.edsoo.ru/64b4f966
Bu6mmoreka [JOK
100 B 7
O/IHOBBIC CBOMCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Boumsr ne bpoiins. JliimHa BOJHEI 1€
101 b 0171J1;1I1[/1 aiMe Bl §6HaCTI/I ’ bubmorexa HOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJTU3AIMH ABUKYIIEHCS YaCTULIBI
102 KopnyckynsapHO-BOJIHOBOH IyalIN3M bubmorexa HOK
PHyCKy AP oy https://m.edsoo.ru/8ccab62a
103 Jludpakmus SIeKTPOHOB HA bubnuotexa [JOK
KpHucTauiax https://m.edsoo.ru/30dbal8c
Crnennduka H3MepeHnii B MUKPOMUPE.
i P " P vp bu6mmoteka [IOK
104 CooTHollIeHNs HEOTPEAENEHHOCTEN
. https://m.edsoo.ru/65783dec
['eitzenbepra
bu6mmoreka [IOK
1 P
05 CUICHHE IrpadUICCKUX 3a1ad https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
1 P
06 CHICHHC pACHCTHBIX 3a1a4 https://m.edsoo.ru/ee9b3182
KonTponbHas pabota mo Temam: Bu6 OK
107 "OcnoBrel CTO", "KopmyckymsipHo- nosmoreka L
. " https://m.edsoo.ru/c3de891a
BOJIHOBOM JlyaJiu3m
AHann3 KOHTPOJIbHOU pabOThI. ONBITHI
108 10 MCCJIEIOBAHUIO CTPOEHUS aToMa. Bbu6nmuoreka [IOK
[Imanerapnast Mogenb aTomMa https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
10 I1 b
0 OCTynatel bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubnnoreka [HOK

SHEPTUU aToMa BOJIOPO/Ia

https://m.edsoo.ru/cf74bl 1a




11 CrioHTaHHOE U BBIHYXK/ICHHOE bubnuoreka [IOK
U3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
bu6mmoreka [IOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxknonnas Mmonens sizpa
113 I'eitzenbepra-MBanenko. 3apsn u bubmuorexa [JOK
MAacCOBO€ YMCIIO szipa. M30TorBbI. https://m.edsoo.ru/34adaSde
PaanoakTMBHOCTD
3aKOH paJIMOaKTUBHOIO pacnaja.
CBoOICTBa HOHU3H LIETO
b0 bub6nuoreka [LIOK
114 u3iydyeHus. Biausinue
https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH HA KUBBIE
opranu3msl. Jlozumerpus
DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepusie cunsl. Jledekt maccsl spa.
S nepusbie peakiun. S nepHnie
115 eaIfTo LIpH 00JIeMBI : aBJISIEMOTO bubmorexa HOK
P PRl 1P yrp https://m.edsoo.ru/ff1758d0
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS
SIIEPHOM SHEPTEeTUKH
Meroabl peructpanuu u
HCCIIE0BAHUS AJIEMEHTAPHBIX YaCTHII.
@dyH/1aMEHTAJIbHbIE B3aUMOIEUCTBUSI.
bu6mmoreka [IOK
116 Bapuonsbl, ME30HBI U JTIENTOHBI.
. https://m.edsoo.ru/lac08aSb
[Ipencrasnenune o CtangapTHOM
Mozenu. KBapk-ritooHHas MOAEIb
aZpOHOB
®usuka 3a npenenamu CTanaapTHON
117 Mozenu. TéMHas MaTtepust U TEMHas bu6mmoreka [IOK
sHeprus. EnuncTBo pusmueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Ortarnsl pa3BUTHS ACTPOHOMUM. bubnmoreka [JOK

3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145




[TprMeHUMOCTH 3aKOHOB (PU3UKH JIS
0OBSICHEHUS IPUPOJIBI KOCMUYECKHIX

bu6mmoreka [IOK

119
00BEKTOB. METO/TbI aCTPOHOMUYECKUX https://m.edsoo.ru/39¢44028
HUCCIIEIOBAaHUN
CoBpeMEeHHbIE ONTHYECKHE
120 TEJIECKOIIBI, PAJIMOTEIIECKOIIBI bubmorexa OK
- Pl ’ https://m.edsoo.ru/4877aale
BHeaTMoc]epHast aCTpOHOMHS
Bun 3Bé3nnoro neda. Co3se3aus,
. bubnuotexa [JOK
121 SIPKWE 3BE3]1bl, IUIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
NBIDKEHUE
Comnneunas cucteMma. CoJHIIE.
122 CosnHeunast akTUBHOCTb. ICTOYHHUK bubnmorexa LHOK
. https://m.edsoo.ru/22748eb4
sHepruu CosiHIA U 3BE3]T
3BE3bI, UX OCHOBHBIE
123 xa aiTe UCTHKHU. [[narpamma bubmmorexa LIOK
XaparcTeprCTHI. 1A ) https:/m.edsoo.ru/42169944
CHEKTPaJIbHBIHI KJIACC — CBETUMOCTD
124 3Be3/1bI TJIaBHOI MOCIEI0BATEILHOCTH bubmmorexa [OK
A 2 https://m.edsoo.ru/b3cb766¢
BuyrtpenHnee ctpoeHue 3BE3 1.
125 CoBpeMeHHBIE PEACTABIIEHUS O bu6nuoreka LIOK
MPOUCXOKACHUH U dBoJtonnu CoHIla https://m.edsoo.ru/d09da494
" 3BE31. DTaIlbl JKU3HU 3BE3]T
Muneunsiii [Tyts — Hama ['aakTuka.
" bubnuoteka [JOK
126 Tunel ranaktuk. YEpHbIE ABIPHI B
https://m.edsoo.ru/7cd10a0a
s,Ipax rajJjakThK
Bcenennas. Pacimpenune BeeneHHOM. BuG 110K
HOIHOTEKA
127 3akoH Xa66aa. Teopust boabmoro
p https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenmmKTOBOE M3ITyueHne
128 MacmrabHas cTpykTypa BeeneHHoid. bubnmoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
.. b K
129 Hepeménnsie mpo0ieMbl aCTPOHOMHUH nomiorexa O

https://m.edsoo.ru/d37d9ffe




OU3NYECKUI TPAKTUKYM I10 TEME

130 - bubmnoreka LIOK
ceaenoBarue MarHHT”HOFO fomt https://m.edsoo.ru/67361aef
ITOCTOSIHHBIX MarHUTOB
131 ®u3nYECKUi MPAKTUKYM I10 TEME bubnnorexa [HOK
"N3mepenue cuiibl Amrepa" https://m.edsoo.ru/fcae91e9
@u3NYECKU PAKTUKYM I10 TEME
132 "UccneqoBaHue ABJICHUS https://m.edsoo.ru/c36658da
3JEKTPOMArHUTHOM UHIYKIIMH"
DU3NYECKUIN IPAKTUKYM I10 TEME
" P ™ bubnuotexa [JOK
133 N3yueHue nBUKEHUS HUTSIHOTO
" https://m.edsoo.ru/b8tb6391
MasiTHUKA
®u3nuecKuil IPAKTUKYM IO TEME
"N3mepenue neproia cCBOOOIHBIX bubnuotexa [JOK
134 .
KoJ1e0aHui HUTSHOTO U IPY>KMHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
DU3NYECKUI MPAKTUKYM I10 TEME
135 "IIpeo6 aSOBaII;)I/Ie 3Heyi[1/m B bubmmorexa OK
PeodP b https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE
136 Ou3nyecKuii IpakTUKyM 10 TeEMe bu6nuoreka LIOK
"N3yuenue Tpancpopmaropa" https://m.eds00.ru/89dc2d90
DU3NYECKUN TPAKTUKYM I10 TEME
137 "U3yuenue na l:lMeT 0}];1\2B KOBOM bubmmorexa [IOK
i " p p y https://m.edsoo.ru/b100661a
BOJTHBI
DU3NYECKUN TPAKTUKYM I10 TEME
" P ™ bubnuoteka [JOK
138 N3Mepenne nokazaressi npeaoMIeHUs
" https://m.edsoo.ru/42569¢al
CTeKJIa
DU3NYECKUN TPAKTUKYM I10 TEME
139 "U3mepenue Q)(I;K CHoz:[ ACCTOSIHUS bubmmorexa LIOK
P YEHorop https://m.edsoo.ru/b879fb3f
paccenBarONINX JIUH3
DU3NYECKUN TPAKTUKYM I10 TEME
" P M bubmuoteka [JOK
140 [TonydyeHnue u3o0pa>keHus B CCTEME

U3 ABYX JIUH3"

https://m.edsoo.ru/8b7ac737




@uU3NYECKU IPAKTUKYM 110 TEME

bu6mmoreka [IOK

141 .

"M3mepeHue IJIMHbI CBETOBOM BOJIHBI" https://m.eds00.1u/63756¢47
DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMIYJIbCa U YHEPTUU

142 EJISITUBUCTCKUX YacTHIl (110 bubnmorexa [IOK
P https://m.edsoo.ru/eb916f82
dotorpadusiM TPEKOB 3apSHKEHHBIX
YacTHUI] B MArHUTHOM I10J1€)"

143 du3nUecKuil MPaKTUKYM I10 TEME bubnmoreka [JOK
"Habronenue nuHeyaToro crekrpa' https://m.edsoo.ru/ec651eb8
Pu3HYECKU IPAKTUKYM 110 TEME

144 "UccnenoBanue paguoakTUBHOTO bubmmorexa HOK

P " https://m.edsoo.ru/c3dabebe
(dhoHa ¢ HCIIOTB30BAaHUEM JIO3UMETPA
OU3NYECKUI TPAKTUKYM I10 TEME
" P yMU bubmnorexa LIOK
145 N3mepenue nocrosiHHoM 1nanka Ha
" https://m.edsoo.ru/1072021e
OCHOBe uccienoBanus Gporospdexra
O0600611eHre U cucTeMaTH3amus
3HaHuil. Ponb pu3nku 1 acTpoHOMHUU B
N N bubmuorexa [JOK

146 SKOHOMUYECKOM, TEXHOJIOTUYECKOH,

. . https://m.edsoo.ru/ad6ddeed
COLIMAJIbHOW U 3TUYECKOM chepax
JeSITeTbHOCTH YeJIOBEeKa
O06001IeHre U CUCTEMATU3AIIHS

147 3HaHuil. Pose 1 MecTo GU3MKHU U bubnnorexa [HOK
ACTPOHOMUU B COBPEMEHHOM Hay4YHOU https://m.edsoo.ru/18£19f7¢c
KapTUHE MUpa
O06001IeHre U CUCTEMATU3AIIHS

148 3HaHuil. Ponb ¢pusnveckoil Teopuu B bubnnorexa [HOK
(hopMUpOBaHHUH TIPEICTABICHHH O https://m.edsoo.ru/e7d400f4
¢bu3nuecKoil KapTUHE MHpa

149 O06o001meHre B cCUCTeMaTH3aIUs Bbubnmuoreka [JOK
3HaHui no teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b

150 O06001IeHNe U CHCTeMaTH3aIHS bubmuorexa [JOK

3gagui o teMe "Kunematuka"

https://m.edsoo.ru/4e31b507




O0001IeHNE U cUCTEMATU3ALUS

bu6mmoreka [IOK

151 .
3HaHu# 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMATU3AIUS
. " Bu6mmoreka [JOK
152 3HaHui 1o TeMe "CraTuka TBEpAOro
" https://m.edsoo.ru/3ccad82e
Tena
O000111eH1E U cUCTEMATHA3ALIUS
153 3HAHUH 0 TeMe "3aKOHBI COXPaHEHUS Eubmorexa HOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eH1E U CUCTEMATHU3ALIMS
. " bu6mmoreka [IOK
154 3HaHUH 110 TeMe "OCHOBEI
o " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KUHETUUECKOU TEOPUU
O000111eHE U cUCTEMATH3ALIUS
155 3HaHUH 1o TeMe "TepMoauHaAMUKa bubmmorexa [IOK
? A ’ https://m.edsoo.ru/c63f7c10
TemnmoBbie MaIIMHEL
O0001IeHNEe U CUCTEMATHU3AIINA
156 3HAHMUU 10 TeMe "ArperaTHble bubnuoreka [IOK
cocTosgHus BelecTBa. @a3oBuie https://m.edsoo.ru/1d36b5b1
nepexozs!"”
O0001IeHrEe U CUCTEMAaTU3AIHS
o " bu6nmmoreka [IOK
157 3HAHUH 110 TeMe "DINEKTPUUECKOE
" https://m.edsoo.ru/3bf0def9
oJe
O00011IeHIE U CUCTEMATH3ALIUS
158 3HaHUH 110 TeMe "[1oCcTOSIHHBII bubmaorexa IJOK
o " https://m.edsoo.ru/71453ee6
ANEKTPUYECKUN TOK
O000I11IeHIE U CUCTEMATU3ALIUS
. " Bbu6nmuoreka [IOK
159 3HaHUM 110 TeMe "TOKH B Pa3IUYHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHNEe U CUCTEMATU3 AL bubmuoteka [JOK
3HaHUH no Teme "MarauTHoe moJe" https://m.edsoo.ru/3b4c06ae
bu6mmoreka [IOK
161 Hrorosas koHTpoILHAsA padoTa
P p hitps:/m.eds00.ru/053¢2248
162 PeseprubIil ypok. O6001IeHNE 1 bubnuoreka [IOK




cUCTEMATH3AllNs 3HAHUN 10 TEME
"Mexannyeckue Konedbanus"

https://m.edsoo.ru/d6310bfd

PeszepBHbIil ypok. O60011IeHIE 1

. bubmuorexa [JOK
163 cucTeMaTu3alus 3HaHU 10 TeMe 1
" " https://m.edsoo.ru/5e¢2bb83d
DNeKTpOMarHUTHBIEC KOJICOaHUS
PesepBHeIit ypok. O000IICHHE 1
164 CHCTEMATH3allMs 3HAHMH 110 TEME | Bu6mmoreka [JOK
"MexaHUUYECKUE U 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJHBI"
PesepBusblil ypok. O000IIEHNE 1
165 CI/ICTEMaTI/ISZP W1 3HAHUH 10 TEME 1 Brommozexa HOK
" " B https://m.edsoo.ru/52ad1603
Onruka
PesepBusblii ypok. O0001IEHNE 1
P P iﬂ bubmuorexa [JOK
166 CHCTEMATHU3AINA 3HAHUH 10 TEME 1 httos:/m.ed Sbecl e
ps://m.edsoo.ru/5beclc
"Ocuoser CTO"
PesepBusblil ypok. O0001IEHNE 1
167 CI/ICleMaTI/ISZ.]p us 3HaHI/11711Jl 10 TeEME 1 bubmaorexa LJOK
H . https://m.edsoo.ru/f7¢59d38
"KopmyckynsipHO-BOTHOBOM Jayanu3m"
PesepBusblil ypok. O0001IIEHNE U
P P iﬂ bubnuoteka [IOK
168 CUCTEMATH3AIN 3HAHU 10 TEME 1
" " https://m.edsoo.ru/1f511654
dusuka aroma
PeseprubIil ypok. O60061eHIE 1
169 CHCTEMAaTHU3allMs 3HAHUH 10 TEME | bu6mmoreka [IOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5ce0
3J€MEHTapHbBIX YaCTHIL"
PesepsuEblil ypox. O0001IIEHNE 1
170 CI/ICTl:e)MaTI/ISE}llp us ?,HaHI/H?IIII 10 TEME 1 Brbmaorexa LIOK
" B " https://m.edsoo.ru/2bffb94c
DeMeHTHI acTPOPHU3UKH
OBHIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOIT'PAMME




YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Mskumes .., Byxosues b.b., Corckuii H.H. /Tlog pen. ITapdentseBoii H.A. ®usuka. 10 kiacc.
bazoBeiii u yriyosieHHslid  ypoBeHb. M.: [IpocBerienue
Msikumes .., Byxosues b.b., Yapyrun B.M. /Ilox pen. [lapdentreBoit H.A. @usuka. 11 knacc.
BazoBerii u yrnyOnennsiii  ypoBens. M.: [IpocBerienue

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Msxkumies 'S, u qp. @uzuka 10,11 kinaccel: Metonuueckue pekomenganuu. M.: IIpocBeienue
Mskumes I'.4. u ap. ®uzuka.10,1 k. [Toypounoe nnanuposanue. M.: [Ipocsemienue
Kontponbnsle n u3mepurensubie matepuainsl. Tectel. M.: IIpocsemenue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika
https://phys-oge.sdamgia.ru
https://fipi.ru/
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