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INOACHUTEJ/IbHAA3SAIINCKA
OO0masxapakTepuCcTHKay4e0HOroKypca

[Iporpamma 1o ¢u3rMke 0a30BOr0 ypOBHS Ha YpOBHe cpegHero obiiero
obpa3oBaHMs pa3paboTaHa Ha OCHOBE TTOJIOKEHWH W TpeOOBaHWM K pe3y/bTaTaM
OCBOEHHSI OCHOBHOW 0Opa3oBaTe/lbHOW TpOrpaMMbl, TipefcTaBieHHbIX B @I'OC
COO, a Takke c yuéTtom ¢emepaabHOM paboueil ITPOrpaMMbl BOCIUTAHUS WU
KOHLIeMIUU TIperoZiaBaHusi yuebHoro mnpeaMera «®Pusnka» B 00Opa3oBaTebHBIX
OpraHu3alysx Poccuiickoit denepariu, peaii3yroImx OCHOBHbI€
oOpa3oBare/ibHbIe TTPOrPaMMBbI.

Cojgep>xaHve mporpaMMbl Mo (¢Gu3MKe HarpaBieHO Ha GOpMUPOBaHUe
eCTeCTBeHHO-HAayUYHOM KapTuHBI MHpa ob0yuaromuxcsi 10-11 KnaccoB 1mipH
oOyueHUH nX ¢Gu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IeSTe/TbHOCTHOTO
noaxoga. IIporpamma 1o ¢wusuke cootBercTByeT TpeboBanusm PI'OC COO k
TJIaHUPYeMbIM JIMYHOCTHBIM, TpeIMeTHbIM W MeTarpeAMeTHbIM pe3yJibTaTaM
oOyueHusi, a TaKKe YUUTbIBaeT HeOOXOJWMOCTb peau3alliu MeXKIpeJMeTHBIX
cBsi3e (U3MKM C eCTeCTBeHHO-HAayUYHbIMH Yy4YeOHbIMU TIpeaMeTamMH. B Hei
OTIpeiesIIIOTCS OCHOBHBIE 11e/TM U3yueHWs (PU3UKU Ha YPOBHe cpejHero oOIrero
o0Opa3oBaHUsl, TVIaHUPyeMble pe3y/bTaThl OCBOeHHsI Kypca (DM3UKH: TUUHOCTHBIE,
MeTaripeiMeTHbIe, TIpeiMeTHbIe (Ha 6a30BOM ypOBHe).

[TporpamMmmanodr3uKeBK/IHOYAeT:

e [UIaHUpYeMblepe3y/bTaTbloCBOeHUsKypcahr3ukHaba30BOMypOBHE,B TOM

yKc/ie TIipeZiMeTHbIe pe3y/bTaThl 110 rolaM 00yueHus;

e copepxaHueydebHoromnpeaMeTa«PU3NKa»TIorojaMo0ydeHusl.

dusmka Kak Hayka O HaubOosee 0OIMX 3aKOHaX TIPUPO/bI, BBLICTyTasi B
KauecTBe yueOHOTO TipeiMeTa B IIIKOJIe, BHOCUT CYIIIeCTBEHHBIM BK/a/l B CUCTEMY
3HaHUl 006 oKpyKaroiriem mupe. [1IKoabHBINA Kypc GU3UKK — CUCTEMOOOpa3y oI
JJIsT eCTeCTBeHHO-HaYUHBIX YueOHBIX TIPe/]METOB, TTOCKOJIBLKY (hH3UUecKre 3aKOHbI
7eKaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMUeH, OHosiorue,
¢usnueckoli reorpadueid W acTpoHoMmMelr. Mcmosb3oBaHMe U aKTUBHOE
ripuMeHeHre  (U3MUYECKUX 3HAHWUW  OrpefiesisieT  XapakTep U pa3BUTHe
pa3HOOOpa3HbIX TEXHOMOTMM B cdepe SHEPreTHUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TOJTy4yeHUs] HOBbIX MaTepuajioB C 3a/laHHbIMHA CBOWCTBaMHU U APYTUX.
N3yueHve (uU3NKM BHOCHUT OCHOBHOM BK/IaJ, B (POpMHUpOBaHWE eCTeCTBEHHO-
HayuyHOW KapTWHBI MHpa OOyuarol[uxcs, B ¢GopMHUpOBaHHE YMeHH TPHUMEHSITh
HayUYHBIA MeTO/] TI03HAHUSI TTPH BBITTOTHEHUY MU YueOHBIX UCC/IeJOBaHUH.

B ocHOBy Kypca ¢u3MKU /i1 ypOBHS cpeAHero o0iero oOpa3oBaHus
TIOJIOXKEH psAJl HWAeM, KOTOpble MOXKHO PpacCMaTpyBaTh KaK TIPUHIUITBI €ro
TIOCTPOEHUSI.



Hoes yenocmHocmu. B COOTBETCTBUMM C Hel KypC SIB/ISIETCSl JIOTUUECKU
3aBepIIEHHBIM, OH COJEP)KUT MaTepuasl U3 BCeX pa3zesioB (PM3UKH, BKIHOUAeT Kak
BOIPOCHI KJIaCCUYECKOU, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes eeHepanuzayuu. B COOTBeTCTBUMM C Hell Marepuan Kypca (U3HUKHU
00belMHEH BOKPYr (¢U3MUYecKUx Teopuil. Beayuum B Kypce siB/sieTCs
dbopMupoBaHue Tpe/iCTaB/eHUM O CTPYKTYPHBIX YDPOBHSIX MaTepUW, BellleCTBe U
roJie.

Hoes eymanumapuszayuu. Eé peanusauusi TmpeArosaraer HCI0Ib30BaHUe
T'YMaHUTApHOTO TMOTeHIMana (U3UUecKoll HayKd, OCMBIC/IEHHE CBSI3W Da3BUTHS
¢bu3uKY ¢ pa3BuUTHEM 00I[eCTBa, a TaKXXe C MUPOBO33peHUYeCKUMU,HPaBCTBEHHBIMU
Y 9KOJIOTHUeCKUMHU MpobieMamu.

Hodess npuknaovol  HanpaeneHHocmu. Kypc ©&u3uku r1ipeAnosaraer
3HaKOMCTBO C IIMPOKUM KDPYTrOM TEXHUYECKHUX W TeXHOJIOTMUECKUX MPUI0KEeHUU
M3y4eHHbIX TeOpHi U 3aKOHOB.

Hodes 3sKono2u3ayuu peanusyeTcs TOCPEACTBOM BBeZEHUs 3JIEMEHTOB
COJlep)KaHus, TIOCBSIIIIEHHBIX JKOJIOTUYeCKMM Tpo0sieMaM COBpPEMEHHOCTH,
KOTOpble CBSi3aHbI C pa3BUTHEM TEeXHUKW U TEXHOJIOTHM, a TakKe 00CYyXIeHUs
npo6sieM paLOHaNbHOTO MPHUPO/IONOIb30BaHUS U SKOIOTUUeCKOoi 6e30macHOCTH.

Crep)XHeBbIMHM 3j/IeMeHTaMHM Kypca (U3MKKM Ha YpOBHe cpeZiHero o0iiero
obOpa3oBaHUs SBASIOTCS (u3nueckre Teopuu (HopMUpOBaHHWe TIpe[CTaB/IeHUN O
CTPYKType MOCTPOeHUs] (PU3NUeCKOM TeOpHH, PO (PyH/IaMeHTaJbHbIX 3aKOHOB U
TIPUHITMTIOB B COBPEMEHHBIX T[peACTaBAeHUSIX O TIpUpOJe, TIPaHUIIAX
TIPUMEHUMOCTH TEeOpHUH, [Jid OIMCaHWs eCTeCTBeHHO-HayUHbIX SIBIeHUN U
TIPOLIECCOB).

CHCTeMHO-ZIesITe/IbHOCTHBIM MOAX0/] B Kypce (H3UKK peanu3yeTcs Mpexze
BCEro 3a CYéT OpraHM3alliyd SKCIepUMeHTalbHOM JesiTe/IbHOCTA 00yuarouXcsl.
Ons  6a3oBoro ypoBHS Kypca GU3MKA — 3TO HUCIOJIb30BaHUE CUCTEMBI
(bpoHTaNbHBIX KPAaTKOBPEMEHHBIX 3KCIIepUMEHTOB U JlabopaTOpHBIX pabor,
KOTOpble B TIporpamme Mo ¢u3vke o0beJuHeHbl B OOIUM CITUCOK YUeHUUeCKUX
MpakTUUecKux paboT. BoifiesieHne B yKa3aHHOM TepeyHe JjlabopaTOpHbBIX pabor,
MPOBOJAUMBIX /IJIi  KOHTPOJSI W OLIeHKH, OCYLIEeCTB/SIeTCS y4aCTHUKAMU
oOpa3oBaTe/ibHOTO TIpollecca WMCXOAs U3 OCOOeHHOCTeM IJIaHUPOBAaHUS W
ocHaileHus:i KabuHeta ¢Qusuku. [lpu 3TomM obecrieunBaeTcsi  OBJajieHUE
00yuarolMMHUCsT YMEeHUsIMA TIPOBOJUTh KOCBEHHbIe H3MepeHUs], WCCie0BaHUs
3aBUCMMOCTel (PU3MUeCKUX BeIMUMH U TIOCTAHOBKY OIBITOB [0 TIPOBEpKe
Tipe/IJIO>KeHHbIX THUTIOTe3.

Bonbllioe BHUMaHUe yZesisieTCsl PellieHHI0 PACUETHBIX U KaueCTBeHHbIX3a/jau.
[Tpu 5TOM /7151 paCUETHBIX 3a7ja4 MPUOPUTETOM SIBJISIFOTCS 3a/lauu C SIBHO 3aJj@aHHOU
bur3nMUeCcKoi MOZesiblo, TI03BOJISIOLLYe IPUMEeHSITh 3yUeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3jesia Kypca, TaK U WHTErpUpYs 3HaHUS U3
pa3HbIX pa3jenoB. [l KaueCTBeHHbIX 3a/lau IMPUOPUTETOM SIBISIFOTCS 3aZlaHUsI Ha
o0bsicHeHHe TIpOoTeKaHWsl (HU3UUeCKUX SIBJIEHWM M TPOIIECCOB B OKPY>KaroIlleM
JKU3HH, TpeOyromye BbiOOpa GH3WUECKOM MOJeNH JJi CHUTyal[dd IIPaKTHKO-
OpHEHTUPOBAaHHOI'O XapaKTepa.

B coorBercTBUM C TpeboBanusimu @GI'OC COO Kk MarepuaibHO-
TeXHUUYEeCKOMY o0ecrieueHHI0 yueOHOTo Tipoiiecca 6a30BbIid ypOBeHb KypcadhH3nKH
Ha YypOBHe cpeiHero o0Iero oOpa3oBaHHs [JO/DKEH H3y4yaThCsl B YCJIOBUSX
TIpeIMeTHOr0 KabuHeTa (U3WKU WM B YCIOBUSIX WHTEIPUPOBAHHOTO KaOWHeTa
TIpeIMETOB eCTeCTBEeHHO-Hay4YHOTro 1MK/ia. B KabuHeTe (pu3mKy [O/DKHO OBITH
HeobxonMMoe J1labopaTopHoe 000pyZOBaHWe Ui BBIMIOJHEHUS YKa3aHHBIX B
rporpaMMe 1o (u3MKe YUeHUUeCKHUX MPaKTUUeCKUX paboT W JeMOHCTpAlOHHOe
obopy/joBaHe.

HemoHCTpaliioHHOe 0o0opyZioBaHHe (OPMUPYETCSI B COOTBETCTBUU C
TIPDUHLIATIOM MHHUMAa/IbHOM  /IOCTaTOYHOCTH U obecreurBaeT TMOCTAaHOBKY
TePeurC/IeHHbIX B TIporpamMMme 10 ¢GuU3MKe KIFOUeBBbIX JAeMOHCTpALUNA /st
WCC/IeJOBAaHUSI  M3ydaeMbIX SIBJeHWA U TPOLIECCOB, SMITUPDUUECKUX U
byHIaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKHUX TTPUMEHEHHUH.

JlabopaTopHoe o00opyJoBaHUe [Jii yUeHHWUeCKHX TpaKTUUeCKUx paboT
dbopmMupyeTcsi B BU/le TeMaTHUeCKHMX KOMILIEKTOB M obecrieurBaeTcss B pacuéTe
OJJHOTO KOMIJIeKTa Ha [JByX oOydarwoiquxcs. TemaThueckhe KOMILIEKTHI
nmabopaTopHOTO 00OPY/JOBaHUSI JO/DKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
WCTIO/Tb30BaHUN aHAJIOTOBBIX M IM(PPOBBIX MPHUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTEM B BU/le ITU(POBBIX 1abopaTopuii.

OE/IMN3YYEHUAYUYEBHOI'OKYPCA
OCHOBHBIMUIIE/IAMUN3YYeHUSIGHU3UKUBOOIIIeMOOpa30BaHUHSB/ISIOTCS:

e (QopmHupOBaHMEe HHTepeca M CTpPeM/ieHUsi O0ydYaroIUXcsi K HayuHOMY
W3yUueHUI0 TPUPO/Ibl, Pa3BUTHE MX UHTE/IEKTyalbHbIX W TBOPUYECKUX
CII0COOHOCTe;

e pa3BUTHeE MPe/CTaB/IEHNI 0 HAYUHOM MeTO/ie TI03HaHUs ¥ (hOPMUPOBaHUe
WCCJIeJOBATe/TbCKOTO OTHOILIEHHS K OKPY KatOIUM sIBJIEHUSIM;

e (QopmMHpOBaHME HAyYHOTO MMPOBO33peHMs] KakK pe3ysbTaTa H3y4yeHUs
OCHOB CTPOeHMsI MaTepuu U (pyHJaMeHTalbHbIX 3aKOHOB (PU3UKY;

e (QopmupoBaHHe yMeHWM OOBSICHATH SBJEHUST C  WCIIOTb30BaHUEM
bu3nuecKrUx 3HAaHUM U HayUHBIX I0Ka3aTesbCTB;

e (opMHpOBaHUe Tpe/iCTaBleHUNA O pOoau (U3KMKHU [Jisi Pa3BUTUSI APYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTHH.

HocTkeHne 3TUX 1efieid obecrieunBaeTCsl pelieHreM C/IeyIOIMUX 3afiau B

ripoijecce u3yueHusi Kypca GH3MKU Ha ypOBHe cpefiHero obiiero o6pa3oBaHus:



npuobpeTeHWe  CUCTeMbl  3HaHWM 00  oO0mwmx  Qu3HMUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TeOPUsIX, BK/ItOUasi MeXaHUKY,MOJIEKY/ISIPHYIO
(GU3UKy, 95/IeKTPOAUHAMUKY, KBAHTOBYHO (HU3MKYy UM  37€MeHThI
acTpo(U3MKY;

dbopMUpOBaHWE yMeHWM T[pPUMEHATb TeOopeTUUecKue 3HaHusl s
o0bsicHeHUsT (U3MUECKUX SBAEHWW B TpUpoie W [Jid TIPUHSATHUSA
TIPAaKTUYECKUX PellleHUi B OBCeJHeBHOM YKU3HU;

OCBOEHHe CIT0COOOB pellleHHsT pPa3UUHBIX 3aflau C $BHO 3a/laHHOM
¢bu3nueckoi MOZeNbI0, 3a/lau, MOoApa3yMeBalolMX CaMOCTOSITebHOe
co3/jaHue (pU3nUeCcKor MOZie/iu, aJieKBaTHOW YC/IOBHUSIM 3a/jauy;
NOHUMaHue (U3NUeCKUX OCHOB U TPUHIIAIOB JEeMCTBUS TeXHUUECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOL[eCCOB, WX BUSIHUS Ha OKPY’Katol[ytO
cpeay;

OBJ/laZileHWe MeTOJlaMH CaMOCTOSITe/IbHOTO TIJIAaHUPOBaHUSI U TIPOBej|eHUs
(bur3MUecKuX 3KCIepUMEHTOB, aHaju3a W UHTepripeTaliuu UHGOpPMalUu,
orpejiesieHUsi I0CTOBEPHOCTH TT0JIy4YeHHOT0 pe3y/ibTaTa;

CO3/laHue YCJIOBUM [/ pa3BUTHSI YMEHUM TIPOEKTHO-UCCJ/IeI0BaTeTbCKOM,

TBOPUYECKOU J1eATeTbHOCTH.
Boigepxkun3PadouednporpaMMbIBOCITATAHHA:

CoBpeMeHHbIM poCcCUACKUM 0011leHalIMOHATbHBIN BOCITUTATe/IbHbIN
u/ieas1 — BbICOKOHPABCTBEHHbIN, TBOPUYECKUM, KOMITeTEHTHBIU rpaXkaHUH
Poccuu, npuHuMaroliuii cyapoy OTeuecTBa Kak CBOIO JIMUHYIO,
OCO3HAIOI[1I OTBETCTBEHHOCTD 3a HacCTosllee U Oyylllee CTPaHbI,
YKODEHEHHbIN B IYXOBHBIX U KYJIbTYPHBIX TPaJAULIUAX
MHOTrOHaLMoHa/ibHOroHapogaPoccurickor®epepaiyn. BcooTBeTCTBUMC
5TUM K/eajloM U HOPMaTUBHBIMU [PABOBBIMM aKTamMu POCCHUKCKOM
denepaiiu B chepe 06pa3oBaHys HeTb BOCMUTAHUA 00yUaroInXcs B
LIKOJ1e:CO3/IaHuey CJIOBUMIJISVIMUHOCTHOT OPa3BUTHST, CaMOOTIPeIe/IeHUsT U
colManmu3aliii 00yJaroIuxcsi Ha OCHOBE COI[MOKYJ/IbTYPHBIX, TyXOBHO-
HPABCTBEHHBIXIIEHHOCTEeMUTTPHUHATBIXBPOCCHUHCKOMOOITIeCTBEITpaBU/IH
HOPMITOBe/IeHUsSIBUHTEpeCcaxuesioBeKa,ceMbH,00I11eCTBauroCyAapCTBa,
dbopMrpoBaHUe y 00yJarOIIUXCs UyBCTBA MAaTPUOTU3Ma,
IPaKIaHCTBEHHOCTH, YBa)KEHUS K MaMsITH 3alIUTHUKOB OTeyecTBa U
noaBuramMl epoeBOTeueCTBa,3aKOHYUNPABONIOPSIKY, UeJIOBEKY TPY/an
CTapIiieMy TIOKOJIEHWIO, B3aMHOTO YBayKeHUsI, 0€pe;KHOTO OTHOIIIEHUS K
KYJIbTYPHOMY HacC/IeJUI0 U TPaJULIUsIM MHOTOHALIMOHA/IbHOT'O HapoJa
Poccurickon®egeparyuy, npupoienokpysxaroniericpesie.(PenepanbHbIi



3akoH OoT 29 pekabpss 2012 1. Ne 273-®3 «O6 o6pa3oBaHUUB
Poccutickoit @epnepaiiuy, CT. 2, 1. 2).

PE&J’[H3&HHHBOCHHTHTEJIBHOI‘OHOTEHI.[I/IEU[&

[TprBneueHNeBHUMAHUSI00Y YAl X CAKIIEHHOCTHOMYaCIIeKTyu3yuaeMbIX Ha
ypOKax SIBJIEHUH, UCTI0/Th30BaHKe BOCITUTATeTbHBIX BO3MOKHOCTEH
cofiep>kaHusl yueGHOro rpeiMeTa uepe3 IeMOHCTPALIMI0 00yUaroImMcst
TIPUMEPOB OTBETCTBEHHOT0, TPaXK/JaHCKOT'0 TIOBEIeHMSI, TIPOSIBIEHUS
YyeI0BeKOJTI0OHANI00poCcepAeuHOCTH, uepe3noZ60pCOOTBETCTBYIOIINX

TEKCTOB /Il UTEHUs], 3a/iau /IJIs1 PeIeHus], POOIeEMHBIX CUTYaL[UH IS
o6cyxaeHusiBkaacce. IIprBieueHeBHUMaHUSI00yUatOIIMX CIKOOCYy K /1aeMoi Ha
ypoke WH(bOpMaIUY, aKTUBU3aLMU TT03HABaTeIbHOU J1esiTe/TbHOCTH
obyuaromyxcs. Mcrnonb3oBaHue BOCTIMTATebHBIX BO3MOXXHOCTeN CoiepKaHust
TeMbl uepe3 1oI00p COOTBETCTBYIOIIMX 3aZau /1 peieHus. [IpumeHeHue
TPYIIOBOM pabOThI WM PabOTHI B TlapaX, KOTOPbIe yuaT 00yJarouXcs
KOMaH/THOMPab0TenB3auMO/1efiCTBUIOCIPYT UMK 00y UarOIIIMUCS.
[MTo6y»xneHneo0yJarIuxcst COOM0[aTh Ha YPOKe TIPUHIIUIIBI YueOHOM
JMUCIIUTIIMHBI ¥ caMoopraHu3aiyu. [100yxqeHrneobyyaroimxcs codmoaTbHa
ypOKe OOIIenpUHSITbIE HOPMbI TIOBe/IeHHs], TIpaBr/Ia 00IIeH s CO CTapIIMHU
(yuuTenssMu )ucBepcTHUKaMU (o0 ydarorrumucst). [ToOy>x reHreo 0y uarommx cst
CTPEMUTBCS

y3HaBaTh UTO-TO HOBOE, MPOSIB/IATH TH0003HATETLHOCTD, LIEeHUTh
3HaHu.VICo/1b30BaHUEBOCIUTATE/IbHBIXBO3MOXKHOCTeHBPa3/IMUHbIXBUIaX
JesiTeJIbHOCTU 00yYaroIuXCsi Ha OCHOBe BOCITPUSITUSI 37IEMEHTOB
JeNCTBUTE/TbHOCTU: Hab/Iro/IeHue 3a IeMOHCTPAL[UsMU YUUTe IS, TIPOCMOTP
yueOHBIX PUIEMOB.Y CTaHOB/IEHHEe JJOBEPUTETbHBIX OTHOIIIEHUN MeXIY
yUHTEeIeMUO00yUaroIIUMUCS, CTIOCOOCTBYOLUXITIO3UTHBHOMYBOCITPUSTUIO
yuarMucs TpeboBaHu ¥ POCh0 yuuTe Ist, IPUB/IEUEHUIO NX BHUMaHUS K
obcy»x1aemMoii Ha ypoke UH(opMaluu, akTHBH3al[iK 1T03HaBaTeTbHOMN
JesiTenbHOCTU. IHMLIMMPOBaHKe U MoAepyKKa UCCel0BaTe/IbCKOU
JesiTe/IbHOCTUOOYUaroIUX CIBpaMKaxpeann3aljuMMMUUHIUBUY a/TbHBIXU
IPYIIOBBIX UCCIe0BaTe/IbCKUX MPOeKTOB.IIposiBieHre WHTepeca K
yBJIeUeHUSIM, MeuTaM, KU3HeHHBIM T/laHaM, TTpobieMaM 00yJaroIyxcs B
KOHTEKCTe coZiepkKaHus yueOHOTO mpezmera.

MecToy4e0HOroKypcaBy4eOHOMILIaHe



Ha wu3yuenune ¢wusuku (6a30BbIii ypoBeHb) Ha YpOBHe cpefHero oOIIero
obpa3zoBaHus otBoAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJie/ii0), B
11 knacce — 68 yacoB (2 uaca B HeZieJt0).

[MpennaraeMelii B TiporpamMme 1o (Qu3MKe TiepeueHb J1abOpPaTOPHBIX U
MpaKTUUeCKUX paboT sB/seTCS PpPeKOMEeHJOBAaHHBIM, YuuTe/lb JejlaeT BbIOOD
TIpOBeJieHUsT J1abopaTOpPHBIX PpabOT M OMBITOB C YUYETOM HWHAWBHAYATbHBIX
ocobeHHOCTeM 00yyaroXCsl.

COJEP)XXAHUEOBYUYEHUSA

10 K/TACC

Pa3penl.®usukanMeTobIHAYYHOTONI03HAHUSA

dusrvka — Hayka 0 mnpupofe. HayuHble MeTOAbl TO3HAaHHS OKPY’Karollero
mupa. Ponb 3KcnepyMeHTa M TeopuM B IIpOLlecCe TIO3HAHUSL TMPUPOJBI.
OKCrepyMeHT B (PU3KKe.

MogenvpoBanue (U3MUecKux siBJIeHWHA U mpoleccoB. HayuHble TUIMOTe3HI.
dusnueckre 3aKOHbI M TeopuM. ['paHULIBI NPUMEHUMOCTU (DPU3UYECKHX 3aKOHOB.
[TpyHLMI COOTBETCTBUS.

Pone m mMecTto ¢u3MKu B (POPMHPOBAHMM COBPEMEHHOW HAyYHOU KapTUHBI
MHPa, B MPAKTUUYECKOU [eATeIbHOCTH JIFOJEM.

Lemoncmpayuu

AnHanoroBele U 1[UGPOBbIe U3MepHUTe/bHbIe TMPUOOPBI, KOMITbIOTE@DHBIE
JATUMKH.

Pa3pen2. MexaHnuka

Temal.KuHemamuKka

MexanunueckoeBkeHre. OTHOCUTETbHOCTbMeXaHUUeCKOT0JBY)KEHUSI.
Cucremaotcyéra. TpaekTopus.

[TepemellleHne, CKOpPOCTb (CpefiHsII CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOpEHHEe MaTepualbHOM TOUYKM, WX TPOEKIMM Ha OCU CUCTeMbl KOODAWHAT.
CroxkeHue riepeMelleHU U CJI0’KeHUe CKOPOCTeu.

PaBHOMepHOe M paBHOYCKOPeHHOe TpsiMO/IMHeliHOoe JABWKeHHWe. ['paduku
3aBUCUMOCTA KOODAMHAT, CKOPOCTHU, YCKOpDeHUs, TyTU U I[epeMel|eHUs
MaTepuaJibHOW TOUKU OT BPEMEHH.

CBoboHOeTazeHre. Y CKopeHrnecBoOoHOTOTIaIeHHSI.

KpuBonvHeniHoe  gBwkeHue. [IBwkeHWe  MaTephaJbHOM TOYKU MO
OKPY>KHOCTHU C TIOCTOSTHHOM MO MOZAYJIF0 CKOPOCTBIO. ¥YT/I0Basi CKOPOCTb, JIMHEWHast
ckopocTb. [Teproj 1 uactoTta obpaitjeHus. [leHTpoCcTpeMUTeTbHOE YCKOPEHHE.

TexHUUyecKre yCTPOMCTBA M TMpPAKTUYECKOe TIPUMEHeHHWe: COUAO0METD,
JIBIDKEHUe CHapsi[iOB, L|eMHble ¥ PeMEHHbIEe TlepeJjaui.



LlemoHcmpayuu

MogeibCcucTeMbIOTCUETA, UITFOCTPALUAKMHEMAaTUYe CKUXXapaKTePUCTHK
JBIKEHUSL.

[Tpeobpa3oBaHreBM>KeHUMCHCIT0/Ib30BaHUEeMITPOCThIXMeXaHu3MoB. [TazieHne

Tesl B BO3/lyXe U B pa3pe’KeHHOM IPOCTPaHCTBe.

HabJtro1eHue iBY>KeHUsTe1a,0pOIIIeHHOT OTI0 [y T/IOMKT OPU30HTYH
TOPU30HTA/IBHO.

V3mepeHue ycKopeHHsi CBOOOAHOTO TiafieHusl.

Hanpag/ieHneCckopoCTUTIPUBUKEHUUTTIOOKPY>KHOCTH.

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombil

N3yueHne HepaBHOMEPHOTO [ABW)KEHHUS C L|e/bI0 OrpejiesieHus] MTHOBEHHOU
CKODOCTH.

WccnenoBaHre COOTHOLIEHUS MeXAY MOYTSIMH, TIPOWAEHHLIMU TeoM 3a
roc/iejJoBaTe/IbHble  paBHbIE TPOMEXYTKU BPEMEHM T[PU PaBHOYCKOPEHHOM
JBW)KEHUU C HayaJbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBMKeHUS LIapUKa B BA3KOU >KUIKOCTH.

V3yuyeHueqBr>keHUsITe Na,0pOIIIeHHOTOTOPHU30HTA/IBHO.

Tema 2. Junamuka

[MpuHimn  otHocuTenbHOCTH  ['amusesd.  IlepBeii  3akOH  HbROTOHa.
VHepLraibHbIeCUCTEMBIOTCUETA.

Macca Ttena. Cuna. [IpuHiun cyneprio3unuu cui. Bropor 3akoH HbroToHa
J/1s1 MaTepyuaJbHOM TOUKU. TpeTui 3akoH Hbl0TOHA /17151 MaTepraibHbIX TOUEK.

3aKOH BceMUpPHOro TArotenus. Cuna TsokecTtd. IlepBag KocMuyeckas
CKOPOCTb.

Cunaynpyroctu.3akoHI 'yka.Bec tera.

Tpenue. Bupl TpeHus (MOKosi, CKObXeHUs1, KaueHus ). Cuma TpeHus. Cyxoe
TpeHre. Cuia TpeHUs CKO/IbKeHUsI U cuja TpeHus Tokosl. KoadduiiyeHT TpeHus.
Cwua cornpoTHUB/IeHUs TPU IBUKEHUY TeJla B JKUJKOCTHU WU rase.

[TocTymnaTe/ibHOEUBpAIljaTe/IbHOeIBIKeHNeabCoMOTHOTBEPIOTOTeIa.

MoMeHT Cubl OTHOCUTE/IbHO OCU BpaujeHus. llneuo cunbl. YioBus
paBHOBeCHs TBEPJAOIO Tea.

TexHUUyeCcKre yCTPOMCTBA M TpaKTUYeCcKoe MNpUMeHEeHHe: TOAIINITHUKY,
[BUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

ABnenneviHepLyu.

CpaBHeHHeMaCcCB3auMO/eNCTBYOLXTEII.

Btopoi 3akoH HeroTOHa.

N3mepenuecur.

Crio)keHue CuJl.



3aBUCUMOCTbCU/IBIYTIPYTOCTHUOTAePOpMaIvH.

HesecomocTts.BecTenanpuyckopeHHOMITOAbEMeUrialeHUH.

CpaBHeHUe CUJT TPEHUS MOKOS, KAUeHUsI U CKOJIbXKEeHUSI.

Y cnoBuspaBHOBeCcUATBEPAOTOTE1a. BUIbIpaBHOBECUSI.

YueHuueckuli 3kcnepumeHm, 1abopamopHble

pabombilI3yueHyie IBWKeHUsSI OpyCKa M0 HaK/IOHHOM

TJIOCKOCTH.

WccnenoBanne 3aBUCMMOCTA CUJI YIPYTOCTH, BO3HMKAKOLIMX B MPYXXKUHE U
pe3rHOBOM obpasiie, OT Ux ZiechopMaliii.

WccnenoBaHne yc/lIoOBUM paBHOBeCUS TBEPAOrO Tejla, HMERIIEro 0Ch
Bpall|eHUSI.

Tema3.3aKOHbICOXpAHEHUsIBMeXaHUKe

NmMnynbc MarepuasbHOW TOYKH (Tesa), CUCTeMbl MaTepUalbHbIX TOYEK.
VMiysibC CUMbI U WM3MEHEeHWe WMIYJbCa Tejla. 3aKOH COXPaHEHUs UMITYJbCa.
PeakTuBHOe IBUKEHUe.

PaboTacuibl. MOITHOCTBCHUJIBL.

KuHeTnyeckasi 3Heprusi MaTepuanbHOW TOUuKd. Teopema 00 W3MeHEHUH
KMHETUYECKOU SHEPTUH.

[ToTeHuManbHast SHeprus. [ToTeHanbHasK SHEepPrus yIpyro
nechopMHUPOBaHHOM NPY>KUHBI. [ToTeHI[HalbHast SHEePTHs Tela BOTU3UITOBEPXHOCTU
3emsiu.

[ToTeHLManbHBIe W HeMOTeHIWa/bHble  cuabl.  CBs3b  pabOTHI
HEeMoTeHUaNbHbIX CUJI C W3MEHEeHWeM MeXaHWYeCKOW SHepPrud CUCTeMbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUUYeCKOU SHEepruHu.

YnpyruenHeynpyruecToJIKHOBEHUSI.

TexHUUecKue yCTPOMCTBA M TMpaKTUUeCKoe MpUMeHeHWe: BOJIOMET, KOIép,
TIPY>KUHHBIN MTUCTOJIET, IB)KEHHEe PaKeT.

LlemoHcmpayuu

3aKOHCOXpaHeHUSUMITY/IbCA.

PeakTuBHOE BUXEHMe.

[TepexonoTeHIMAaTbHOMIHEPr UMBKUHETHUECKYFOM00OPAaTHO.

YueHuuecKutiskcnepumeHm,1abopamopHbiepabomni

N3yueHneabCO/TIOTHOHEYTIPYTOr0Y/[apacriOMOII[bI0/IBYXOTMHAKOBBIX HUTSHBIX
MasiTHUKOB.

ViccnenoBanrecBsi3vpaboThICHIbICH3MeHeHHeMMeXaHNUeCKOMIHePTr iy Tesia Ha
TIpUMepe pacTsDKeHUs1 Pe3MHOBOTO JXKI'yTa.

Pa3paen3.MoseKyasapHasipu3uKauTepMogUHaMHUKa
Temal.OcHoebIMO/1€KYyAAPHO-KUHeMu4YecKolimeopuu

OCHOBHBIE M0I0)KEHUSIMOJIEKYIIPHO-KUHeTUYeCKOUTeOPUH UUXOIIBITHOE
obocHoBaHWe. bpoyHoBckoe maBwkenue. [Iuddysusi. Xapakrep ABWKeHUs U



B3aMMOJIEMICTBUSL UaCTUL] BellecTBa. MoJenu CTPOeHHs Tra30B, >XULKOCTeH U
TBEP/BIX Tel U 00bsICHEHNEe CBOMCTB BelljeCTBa Ha OCHOBe 3THUX Mo/iefeil. Macca u
pasMepbl Mosiekys1. KomnyectBo BerjectBa. [loctosgHHas ABorazpo.

TenioBoe paBHOBecue. Temrieparypa u eé usMmepenue. lllkana Temmneparyp
Lenscus.

Mopens  wupeasbHoro ras3a. OCHOBHOe  ypaBHeHHWe  MOJIEKYJISIPHO-
KUHEeTUYeCKOW TeOopvHy WealbHOTO Tra3a. AOCosoTHasi TemriepaTypa Kak mepa
CpefHer KHWHEeTUUeCKOM SHepruy TervioBOro JBWKeHus dacTtul rasa. [llkanma
temriepaTyp KenbBuHa. ['a3oBble 3akoHbI. Y paBHeHUe MeHeneeBa—KamnerpoHa.
3akoH [anbToHa. M301poreccsl B WjeaqbHOM rase C IMOCTOSIHHBIM KOJIMUeCTBOM
BelllecTBa. ['paduueckoe Tmpe/CcTaB/ieHWe W30MPOLECCOB: H30TePMa, H30X0pa,
n3o0apa.

TexHUUeckue yCTPOMCTBA M TIPAaKTUYECKOe T[PUMEHeHHe: TepMOMeTp,
Gapometp.

Llemoncmpayuu

OnbIThI,OKa3bIBAIOIIIME/[MCKPEeTHOECTPOEHKeBellleCTBa, PoTorpaduu MoeKy
OpraHNuYeCcKux CoeJMHEHUMH.

OnbIThIOAUP D Y3UMKUJKOCTENUTa30B.

Mogens GpOYHOBCKOTO /IBUKEHUSI.

Mogensorsbita IlITepHa.

OnbITHI, [lOKa3bIBaKoOL1e CylLleCTBOBaHHE MEeKMOJIEKYIIPHOTO
B3aUMO/IeHCTBHSI.

Mogenb, WTHOCTPUPYIOLLIas IPUPOLY JaB/ieHus ra3a Ha CTEHKU COCY/a.

OrnbITbl, WIIIOCTPUPYIOLME YpaBHeHWe COCTOSHUS WJea/lbHOIO Tasa,
V30TPOLIECCHI.

YueHuuecKutiskcnepumeHm,1ab6opamopHbiepabomni

OnpezieieHreMacChIBO3/1yXaBK/IaCCHOMKOMHAaTeHA0CHOBe3MepeHn 00béMa
KOMHATBI, JaB/IeHHsI U TeMIlepaTyphl BO3yXa B HEM.

WccnenoBaHne3aBuCMMOCTAMEXAyTIapaMeTPaMUCOCTOSTHUSIPAa3PeKeHHOT O
rasa.

TemaZ2.0cHoebimepMOOUHAMUKU

TepMoarHaMUuecKasicicTeMa. BHyTpeHHSISISHePTr Ui TepMOJUHAMUYECKOM
CUCTeMbI U criocobbl eé u3mMeHeHMst. KoyuecTBo TeryioThl ¥ pabota. BHyTpeHHsIsI
SHEpPrusi  OJHOAaTOMHOTO  WJieaJbHOrO  rasa. Buabl  Teruionepejayu:
TeTUIONIPOBO/IHOCTh, KOHBEKLIWS, U3/TydyeHue. YelbHas TeryIOEMKOCTb BelllecTBa.
Ko/mmuecTBO TETJIOTHI MPH TeTUIoTepeiayve.

[TonssTie 00 ajuabatHOM mporiecce. IlepBbIi 3aKOH TePMOJUHAMMKHU.
[IpyuMeHeHre TepBOTO 3aKOHa TEePMOJWHAMHMKH K H3orporieccaM. ['paduueckas
WHTepIipeTalLys paboTkl rasa.



Bropoii 3ak0H TepMoAMHAMHKKA. HeoOpaTHMOCTh TIpOI[eCCOB B IIPHPOZE.

TennoBbieMaliMHbL. [ [pUHLIATIBIAEMCTBUSATET/IOBBIX MALLIWH.
[Tpeobpa3oBaHusi SHEPrUM B TeIUIOBbIX MalinHax. KoadduimeHT rosie3Horo
JencTBUs TeryioBou MallvHbl. Llukn KapHo U ero kKo3@duiveHT T10J/ie3HOro
JercTBUsI. DKOJIOTHUYecKre pob/ieMbl TeTI09HepreTUKHU.

TexHuyeckMe YCTpOMCTBA M MpakKTUUYeCcKoe TMpUMeHeHWe: [IBUraresib
BHYTPEHHETO CTOpaHusi, ObITOBOW XOMOAW/IbHUK, KOHAUIMOHED.

LlemoHcmpayuu

V3meHeHHe BHYTpPeHHeM 3HEpruy Teja TIPU COBepIlIeHWH pabOThI: BhIIET
npobku u3 OYTBUIKM MO [IeMCTBUEM C)XKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
NaTyHHOU TPyOKe MyTéM TpeHus (BHUAe0AeMOHCTPALIKs).

V3meHeHMeBHY TPeHHeSHeprum(TeMrepaTypbl)TeslanpurTerionepesaye.

OnpIT 10 aguWabaTHOMY pacliMpeHuI0 Bo3Ayxa (OMBIT C BO3YILIHBIM
OTHUBOM).

MoiemIiapoBOUTYpOMHBL, ABUTaTeIIBHY TDEHHEr OCTOPaHKs, PEaKTUBHOT'O
JIBUTATeJIsl.

YueHuuecKkuliskcnepumeHm,1abopamopHblepabombl

W3mepeHney1eTbHOUTEI/IOEMKOCTH.

Tema3.AzpezamHblecocmosiHusigewjecmea.Pazoeblenepexoobl

[Tapoobpa3oBanue 1 KoHAeHcalus. VicriapeHre U kKumeHue. AOGCOMIOTHas U
OTHOCHTe/bHasi BJI&XKHOCTh BO3AyXa. HacelllleHHbIM Tap. YjenabHas TeIuioTa
rapoobpa3oBaHus. 3aBUCHMOCTb TeMIIEPATyPhbl KUTIEHHS OT /1aB/IeHUS.

TBépaoe Teno. Kpucranivueckre U amopdHble Tejila. AHU30TPOIYS CBOMCTB
kpucta/ioB. JKugkue kKpucra/uibl. CoBpemeHHble Marepuasnbl. [lnaBneHve u
KpHUCTa/M3alusi. Y jenbHas TeryioTa riaBaeHus. Cybnumariysi.

YpaBHeHHeTerIoBorobanaHca.

TexHUuyeckre yCTPOMCTBA M MpPAKTUYECKOe TIPUMEHEeHWe: TUTPOMETD U
TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUM TIOTyUYeHHUs] COBPEMEHHBIX MaTepHasioB, B
TOM YMCJIe HAHOMaTepuaaoB, U HAHOTEXHOJIOTUM.

LlemoHcmpayuu

CBoWCTBa HaCHII[eHHbIX MAapOB.

KurieHuerpunoHm>xeHHOM/IaB/IeHUU.

Crioco0bI M3MepeHUsT BIayKHOCTH.

HabrojeHreHar peBaHUSTUTIaB/IeHUSTKPUCTA/I/TMUeCKOT OBelleCTBa.

eMoHCTpaLysi KpUCTasl/IOoB.

YueHuueckuliskcnepumeHm,1a6opamopHblepadomal

N3MepeHreoTHOCUTE/TbHOMBIA)KHOCTUBO3/[yXa.

Pa3pend. JinekTpojuHaMuKa
Temal.dnekmpocmamuka



OJileKTpu3allds Tes. OJIeKTpUUYeCKWW 3apsifi. [IBa BuAA 3J/IeKTPUUYECKHX
3apsAfoB. [IpOBOJHWKM, AWIEKTPUKU W TOJIYTIPOBOAHUKHU. 3aKOH COXpPaHEHUs
3JIeKTPUYECKOro 3apsija.

B3aumoperictBue 3apsifioB. 3akoH KynoHa. ToueuHbil 371€KTPUYECKUM 3apsi/.
OJiekTpuyeckoe T1iojie. HarmpsokEHHOCTb  3/1eKTpUUecKoro rmosig.  [IpuHiun
CyNeprno3vLUA 37eKTPUUYeCKUX Tosier. JIMHUM HarnpspKEHHOCTU 3J1eKTPUUYECKOro
TOJIS.

Pabota cun s/eKTpocTaTiueckoro 1osist. IloreHiasn. Pa3HOCTBIIOTEHIIMAIOB.
[TpoBOAHUKU U [UAIEKTPUKHA B 37€KTPOCTAaTAYeCKOM moJjie. JluaneKTpuueckas
TIPOHUL[A€MOCTb.

OneKTpoéMKOCTh. KOoHIeHCaTop. D/1IeKTPOEMKOCTBIVIOCKOTOKOH/I€HCAaTOPa.
OHeprus3apsyKeHHOTOKOHIeHCaTopa.

TexHUUyecKre YCTpPOWCTBA M MpPAKTAUeCKOe TMpUMeHeHHe: 3JIeKTPOCKOI,
9JIEKTPOMETpP, 3/JeKTpOCTaTUUeCcKasl 3alliuTa, 3a3eM/ieHHe 37eKTpOnpubopoB,
KOH/IEHCAaTOp, KOMUPOBAJ/IbHBIW annapar, CTPYHMHbIN TIPUHTEP.

Llemoncmpayuu

Y cTpOUCTBOUTIPUHLIUIIAEUCTBUSAS/IEKTPOMeTpa. B3anmoaencreure

Ha3/1eKTPU30BaHHBIX TeJl.

DeKTpruuecKoe moJie 3apsbKeHHBIX TeJl.

[TpOBOAHUKUBIIEKTPOCTaTUYECKOMIIOJIE.

OJIeKTpoCTaThUuecKas 3alluTa.

Y3 neKTpUKUB3/IeKTPOCTaTUUEeCKOMIIOJIE.

3aBUCUMOCTh  3/IEKTPOEMKOCTM TIJIOCKOTO KOH/JleHCaTopa OT IUIOIa[u
TJIaCTHH, PACCTOSTHUAS MEXXAY HUMU U IN3JIEKTPUYECKOM TTPOHUL[aeMOCTH.

OHeprus3apsyKeHHOTOKOH/IeHCaTopa.

YueHuuecKutiskcnepumeHm,1ab6opamopHbiepabomni

N3mepeHres1eKTpOEMKOCTUKOH/ IeHCaTopa.

Tema2.IlocmosiHHbIl31eKMpuyecKulimok. TokuepaszauuHbIxcpedax

OJIeKTPUUECKUA TOK. YCJIOBUS CYLEeCTBOBAHUS SJIEKTPUYECKOr0 TOKa.
W crounnkuToka.Cusatoka. [IoCTOSHHBIUTOK.

Hanpskenne.3akoHOMayistyyacTKaLery.

OJIeKTpUUeCKOe COTMPOTHB/IEHUE. YZelbHOe COMPOTUB/IEHHE BelleCTBa.
[TocnenoBaTennbHOE, Mapasie/lbHOE,CMelllaHHOeCOeIMHEHUEeTTPOBOJHUKOB.

Pabora »snektpuueckoro Toka. 3akoH [bkoyns—J/leHila.  MOIHOCTh
3/1IeKTPAYECKOTr0 TOKa.

OJIEKTPOABWKYILIAsICU/TAUBHY TPEHHEECOTIPOTHUB/IEHUEUCTOYHMKATOKaA.
3akoHOMa/IAM0/HOM(3aMKHY TOM ) 3/1eKTpruuecKoritienu. KopoTkoe 3aMbIKaHue.
OJIeKTPOHHast TIPOBOJAVMOCTb TBEPABIX  METa/lIOB. 3aBUCUMOCTb

COTIPOTUBJIEHUSI META/IJIOB OT TeMrepaTypbl. CBepXIIPOBOAUMOCTb.



OneKTpuuecKUiTOKBBaKyyMme.CBONCTBa3/1eKTPOHHBIXITYUKOB.

[TonynpoBoJHUKMY. CobcTBeHHast U npUMecHasi  TIPOBO/IUMOCTh
TIO/TYTIPOBOJHUKOB. CBOMCTBA p—Nn-niepexo/a. ITomyrpoBoHUKOBEIE TTPHUOOPEI.

D1eKTpuueCKUUTOKBPAaCTBOPaXUpaciiaBax3/71eKTPOUTOB.
OJIEKTPOJIUTUYECKAsIIUCCOLIUALIUS. DTIEKTPOJIUS.

ONeKTpuueckud TOK B ra3ax. CaMOCTOSITe/TbHbIM W HECaMOCTOSITe/IbHbIN
paspsaz. Moumnus. [1nasma.

TexHWuecKre yCTpPOMCTBA M TIpaKTMUeCcKoe MpUMeHeHUe: aMIlepMeTp,
BOJIbTMETDP, PpeoCTaT, HWCTOYHMKK TOKa, 3JIeKTpOHArpeBaTe/ibHble TMPUOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPHI, TEPMOMETP COTIPOTHB/IEHUS], BaKyYyMHBIN U0/,
TePMUCTOPHI U (POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBINA U0/, Ta/ibBaHUKA.

LlemoHcmpayuu

N3MepeHreCU/IbITOKaUHaTPSDKEHUS.

3aBUCHMOCTbCOTPOTHB/IEHUSILIATMH/[PUUECKUXTTIPOBOJHUKOBOT/IJIVHBI,
TI/TOLIa/IA TIOTIEPeYHOr0 CeUueHUsi U MaTepuarna.

CwmeliaHHOeCOe IMHEHUEeTIPOBOHUKOB.

[IpsiMoe wu3MepeHUe S/eKTPOABWXKYLed cwuibl. KOpoTKoe 3amblKaHue
rajbBaHUUeCKOr 0 3/ieMeHTa U OlleHKa BHYTpeHHero COnpOTUB/IEHUSI.

3aBHCHMOCTbCOIPOTHB/IEHUSIMETA/I/IOBOTTEMITePaTyPhl.

IIpoBOAMMOCTE 3/1€EKTPOJIUTOB.

W ckpoBoupa3psigunpoBoAUMOCTEBO3AYXa.

OJHOCTOPOHHSISI TPOBOIUMOCTh AMO/IA.

YueHuuecKutiskcnepumeHm,1abopamopHblepabomni

N3yueHnecMel1aHHOT0COeIMHEHUSIPe3UCTOPOB.

W3mepeHue 3/1eKTPOABMXKYILeH CUTbI UCTOUHMKA TOKa W €ro BHYTPEHHEero
COTIPOTUB/IEHUSI.

HabntonenuesnekTposinsa.

MexnpeaMeTHbIECBSA3U

N3yuenve Kypca ¢usuku 6a3oBoro ypoBHsi B 10 Kacce OCyILeCTBIsSETCS C
YU4ETOM COflepKaTebHbIX MeXKIIpeJMeTHbIX CBs3eM C KypcaMu MaTeMaTHKH,
Orosiorum, XMMuM, reorpadyu U TeXHOJIOTHH.

MesicnpeomemHble noHsimusi, CBs3aHHblE C M3yYeHHWEM METO/0B HayuHOro
MO3HAHUS: fIBJIeHWe, HayuHblM (DaKT, rumnores3a, (usnyeckas BelUUMHA, 3aKOH,
Teopus, Hab/ro/leHre, SKCIIepUMEHT, MO/le/IMPOBaHue, MO/ie/lb, U3MepeHHe.

Mamemamuka: pelieHue CHUCTeMbl YpaBHeHWW, JIMHeWHas (QYyHKLuS,
napabosna, runepbosa, ux rpadyKd U CBOMCTBA, TPUTOHOMeTpUUECKHe (YHKLIWU:
CUHYC, KOCUHYC, TAaHT€HC, KOTAHe€HC, OCHOBHOE TPUTOHOMETPUUECKOe TOXEeCTBO,
BEKTOPBI U UX MPOEKLMM Ha OCH KOOP/IMHAT, CJI0)KEHHEe BeKTOPOB.



Buonozus: MexaHuueckoe [IBI)KeHUe B >KUBOW Tipupoe, auddysus, ocMoc,
TETJIO00MeH JKHUBBIX OPraHWU3MOB (BH/IbI TeTlIONepe/jauM, TEIJIOBOE PaBHOBeCHE),
371eKTpHUUYeCKUe SIBJIEHUS B XKUBOU TIPUPO/JIE.

Xumusa: J[UCKpeTHOeCTpOeHHe BelllecTBa,CTPOeHHe aTOMOBUMOJIEKYJI,MOJIb
BellleCTBa, MOJISIpHasi Macca, TeryiOBble CBOWCTBA TBEPABIX TeJl, >KUAKOCTEH WU
ra3oB, 3/IeKTpUUeCKHEe CBOWCTBAa MeETA/IJIOB, 3JIEKTPOJMTAUYECKasi AUCCOLIAALIUS,
rajibBaHUKa.

T'eoepachus:BnaxxHOCTBBO3/1yXa,BeTPbl,0apOMETpP, TEPMOMETP.

TexHonoeus: tipeobpa3oBaHUe ABMKEHUN C WCIIOIb30BaHWEM MeXaHH3MOB,
yu4éT TpeHUs] B TeXHUKe, TIOAIIMITHUKY, WCI0/bh30BaHWE 3aKOHAa COXpaHeHUs
UMITy/ibCa B TeXHUKe (pakeTa, BOJAOMET U Jpyrue), ABUraTe/lb BHYTPEHHEro
cropanwusi, mapoBasi TypbuHa, ObITOBO XOJIOAWILHUK, KOHIUIIMOHEDP, TeXHOIOTUH
TO/IyYeHUs] COBPEMEHHBIX MaTepuajioB, B TOM UHCAe HaHOMaTepuasioB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUeCKas 3all[uTa, 3a3eM/IeHHe 3JIeKTPOIpPUOO0pOB,
KCEepOKC, CTPYHHBIN TIPUHTED, 3/IeKTpOHarpeBaTe/IbHbIe TIpUOOPBI,
3JIEKTPOOCBETUTETbHBIE TIPUOOPKI, Ta/IbBaHUKA.

11KJTACC

Pa3pend. DneKTpoAHaAMHKA
Tema3.MazHumHoeno.1e.23/1eKmpoMazHUMHAsAUHOYKYUst

[TocTosiHHble ~ MarHuTHl.  B3anmozencTBME  TOCTOSIHHBIX ~ MAarHWTOB.
MarautHoe mnosie. BekTop MarHMTHOM WHAYKUMW. [IpUHLMNO Cyneprno3uLuu
MarHUTHbIX MoJied. JIMHUM MarHUTHOM WHAYKLWW. KapTWHa NWMHWUKA MarHWTHOU
VHYKLWU [10J151 TIOCTOSIHHBIX MarHUTOB.

MarnvutHOe T1I0/71e TIPOBOJHMKA C TOKOM. KapTuHa J/MHMM WHAYKUWAU
MAarHUTHOTO TIO/ISl JIJIMHHOTO TMPSIMOr0 TPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/JHMKA, KaTyLIKKU ¢ TOKOM. OnbIT Opcresa. B3aumozencTBre IpOBOJHUKOB C
TOKOM.

CunaAwmriepa,eémMo/y/IbUHaIIpaB/IeHUE.

Cua JlopeHiia,eé MoAy/ibK HaripaBJieHUe./IBrykKeHre 3apsoKeHHOMYaCTUIbI B
O/THOPO/IHOM MarHUTHOM T1oJie. PaboTa cusel JlopeHiia.

fBneHve 5/1IEKTPOMarHUTHOM WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHIYKUUU. OJIEKTPOJBWXKYLLass CWia WHAYKLUMWA. 3aKOH 3JIEKTPOMAarHUTHOU
vHAYKOUU Papazes.

BuxpeBoe 3/1eKTpuuyeckoe 1oJie. ONeKTPOABWKYLAsd CUlIa MUHAYKLUWA B
TPOBOJHUKeE, IBMKYLEeMCS TIOCTYIaTeJIbHO B OJHOPOAHOM MarHUTHOM I10JIe.

[TpaBunoJlenua.

NHAyKTUBHOCTBL.  fIBleHWe CaMOUHAYKLMHU. OJIeKTPOABWXKYLLAsA  Cujia
CaMOWH/IYKLVU.



OHeprusiMarHUTHOT OTI0JIIKATYILIKHCTOKOM.

OJIeKTPOMarHuTHoe T10J1e.

TexHUuyeckue YCTPOWMCTBA M TNPAKTAUECKOe TMPUMEHeHUe: TMOCTOSIHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIEKTPOJBUraTe/lb, YCKOPUTE/IU 3jieMeHTapHbIX
YaCTUL], UHAYKLIMOHHAS [1eYb.

LemoHcmpayuu

OnbITOpCTea.

OTK/I0HEeHWE3/IeKTPOHHOT Oy YUKaMar HUTHBIMITOJIEM.

JIMHUM VHYKL[AX MarHATHOTO TIOJISI.

B3anmMoielicTBHe JByXTIPOBOJHUKOBCTOKOM.

Cuna Amnepa.

HevictBuecunbl/IopeHLIaHANOHBIZIEKTPOIUTA. SBIeHNe

5JIeKTPOMAarHMTHOM MHAYKLIWH.

ITpaBusnoJ/lenia.

3aBUCHMOCTB3JIEKTPO/IBIKYLLEHUCUIBIMHYKLIUMOTCKOPOCTUM3MEHEHHS
MAarHUTHOI'O MOTOKa.

fBneHrecaMOUHIYKLIWH.

YueHuuecKutiskcnepumeHm,1abopamopHblepabomni

N3yyeHreMarHUTHOT OTOJIAKATYILKHUCTOKOM.

WccnenoBanne nericTBUSANIOCTOSHHOTOMarHUTAHAPAMKY CTOKOM.

WccnenoBanue siBjieHUs 3/1eKTPOMarHUTHOU UHAYKLUH.

Pa3pen5.Ko1e0aHNANBO/IHBI

Temal.MexaHuuecKueusieKmpomMazHUMHbleKo/1e0aHus

KonebarenbHass  cucremMa. CBoOojgHbIE — MexXaHWUeCKHe  KoJjieOaHMS.
apmonnueckue KomnebaHus. Ilepuof, yacTora, amruidTyga U (asza KosiebaHUM.
[Tpy>KMHHBI MasiTHUK. MaTemMaTHueCKUid MasTHUK. YpaBHEHHE TapMOHWUECKUX
Konebanwuii. [TpeBpaiijeHre SHePTUX TIPU TaPMOHUYECKUX KOJIe0aHUSX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHbIe KoJjiebaHUsS B
uziealbHOM KojiebaTe/lbHOM KOHType. AHANOTUs MEXIy MeXaHUUeCKUMHU U
3JIEKTPOMarHUTHBIMU  KojiebanussmMu. Popmyna TomcoHa. 3akKOH COXpaHEHUs
9HEepPIUU B HJea/IbHOM KoJiebaTesTbHOM KOHTYPe.

[TpencTaBieHue O 3aTyxaroluX KomebaHUsX. BbIHYKeHHbIe MeXaHHUYecKue
KosieOaHus1. Pe3oHaHc. BeIHYX/IeHHBIE 3/IeKTPOMAarHUTHbIE KOeOaHMsI.

[TepemenHbi TOK. CHHYCOHAQ/IBHBIM Tl€PEMEHHbIM TOK. MOIITHOCTh
TepeMeHHOTO TOKa. AMIUIUTYAHOe W [eHCTByIOIllee 3HaueHWe CUIbl TOKAa U
HanpsDKeHUsI.

Tpancdopmarop. TIpor3BozcCTBO, Tiepefaua U MOTpebieHHe 37eKTPHUUeCKOU
9Hepruu. DKOJIOTHUEeCKHe PUCKU TIPY TIPOM3BOZCTBE 37eKTpo3Heprud. KymbTypa
WCTI0/Tb30BaHUS 3/IEKTPOIHEPTHY B TIOBCE[HEBHOM JKU3HHU.



TexHUUYeCKUeyCTPOUCTBAaUTIPaKTUUeCKOeTIPUMEHEeHUe: 3/IEKTPUUeCKU 3BOHOK,
reHepaTop repeMeHHOr0 TOKa, JIMHUU 3/1eKTporepe/jay.

LemoHcmpayuu

VccnemoBaHrerniapaMeTpoBKOIebaTe/TbHONCHCTEeMBI(TTPY>KMHHBIANITH
MaTeMaTUUeCKUM MasiTHUK).

Habtro/1eHue 3aTyXaroIux KoieOaHui.

VccnenoBaHMeCBOMCTBBLIHYK/J€HHBIXKO/Ie0aHH .

Habntomenne pe3oHaHca.

CB000/IHbI€3/IEKTPOMAarHUTHEIEKO/Ie0aHUSI.

OcuuiorpaMMbl (3aBUCMMOCTU CHJTBI TOKA U HarpspKeHUs] OT BpeMeHU) 1St
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3oHaHCc mp¥ mMocC/eqOBaTe/IbHOM COEIMHEHWM pPe3UCTOpa, KaTyIIKU
VHJYKTUBHOCTH U KOHZIeHCaTopa.

MogenbIMHUMAIeKTponepeJaun.

YueHuuecKuliskcnepumeHm,1abopamopHblepabombl

ViccnemoBanue 3aBUCUMOCTHU TTEPHO/ia MaslbIX KoJieOaHWM rpy3a Ha HUTU OT
JJIMHBI HUTH Y MaccChl rpy3a.

VccnenoBaHue nepeMeHHOIO TOKA B LIENM U3 MOC/e10BaTeTbHOCOeJUHEHHBIX
KOH/IeHCaTopa, KaTyIlKU U pe3nucTopa.

Tema2.MexaHuuecKueus’/1€eKmpoMazHUMHb1E80/THbl

MexaHuueckre BOJIHbI, YyC/JI0BUS pacnpoctpaHeHusi. Ilepuon. CkKopocTb
pacrpocTpaHeHuss W JiMHa BOJIHBL. [lomepeuHble ¥ TIPOZJOJIbHBIE  BOJIHBI.
WuTepdepeHiys U Audpakius MeXaHUUeCKUX BOJTH.

3Byk. CKopocTb 3ByKa. I'pOMKOCTb 3ByKa. Bwicota ToHa. TemOp 3ByKa.

DJIeKTPOMAarHUTHBIEBOJTHBL. Y CJIOBUSIU3/TyYEHUSA/IEKTPOMAar HUTHBIX BOJTH.
B3aumMHasi opueHTaiusi BeKTopoB E, B, V B ajnekTpoMarHutHou BoJsiHe. CBOMCTBA
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TMpejioMJieHre, Mosipusanus, Au@pakius,
vHTepdepeHusi. CKOPOCTh 3/1eKTPOMarHUTHBIX BOJIH.

[ITkana 3/1€KTPOMarHUTHbIX BOJIH. IIprMeHeHue 3/1eKTPOMAarHUTHBIX BOJIH B
TeXHUKe U OBITY.

[IpuHLMnIBIpafUOCBsA3UKTeIeBUIeHUs. Paionokarnusi.

O/IeKTPOMAarHMTHOE 3arpsi3HeHNe OKPY’Karollen Cpe/ibl.

TexHUuyeckre yCTPOWCTBA U TIpAaKTUUECKOe TpHUMeHeHHe: MY3bIKa/bHbie
VHCTPYMEHTHI, y/bTpPa3ByKOBas [AMAarHOCTMKA B TeXHUKe W MeJULiMHe, pajap,
paIMOTIPUEMHUIK, Te/leBHU30p, aHTeHHa, TefedoH, CBU-neusb.

LemoHcmpayuu

O06pa3oBaHHeMpPacIIpOCTPaHEHUETIOTIePeUHBIXUTTPO/I0TbHBIXBOJTH.

Koneb6mtolieecst Teso Kak NCTOUHUK 3BYKa.

Habtro/1eH1eoTpaykeHUSUITPe/IOM/IEHHUSIMEXaHUU e CKUX BOJTH.



HabmropernennTepdepeHIMUU AP PaKIHHMeXaHNIe CKUXBOJIH.

3BYKOBOM Pe30HAaHC.

HabsofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATY/0H U
YaCTOTOM KOjie0aHUH.

NccnemoBanre CBOMCTB 3/IEKTPOMAarHUTHBIX BOJIH: OTPakKeHWe,peIoM/IeHre,
rosisipu3ays, AU pakiys, uHTepdepeHIus.

Tema3.0Onmuka

l'eomeTpuueckass ontuka. [IpsgmosiviHeNHOe pacrpocTpaHeHWe CBeTa B
oZHOpoaHoU cpefe. JIyu cBeta. ToueuyHbIM UCTOUHUK CBETa.

OTtpaxkeHue cBeTa. 3aKOHBbI OTpa)keHHUs1 cBeta. [TocTpoeHne n306pakeHuil B
TJIOCKOM 3epKare.

[TpenomMeHnecBeTa.3aKOHBITPeIOM/IeHHsCBeTa. ADOCOMOTHRIMIIOKAa3aTe b
nipenomsieHusi. [losiHoe BHyTpeHHee oTpaxkeHue. [lpefenbHBIM Yroa IOJTHOTO
BHYTPEHHEr0 OTPa’KeHUS.

Mucnepcusiceeta.CrioxkHbINiICOCTaBOeT0TOCBEeTa. LIBET.

CobOuparommie ¥ pacceuBaroiye /uH3bl. ToHKasg smH3a. PoKycHoe
pPAacCTOSTHUE W OITHYecKash CHIa TOHKOM /MH3blL. IlocTpoeHue W300pakeHWM B
coOMparoIIMX W paccerBaroluX uH3aX. PopMysa TOHKOW JIMH3bI. YBeIuueHue,
JlaBaeMoe JINH30U.

[IpenenbImprUMeHUMOCTUTeOMETPUUECKOUOTITHKH.

BonHoBas ontuka. WHTepdepeHiyss cBeTa. KorepeHTHble MCTOUHUKHU.
YcioBusi HabmofieHWss MaKCHMyMOB ¥ MHHUMYMOB B HWHTep(epeHI[MOHHOM
KapTHHe OT [IBYX CUH(a3HbIX KOTePEeHTHBIX UCTOUHHKOB.

Oubpakius cBeta. [JudpakijioHHas pemiéTka. YCIoBUe HaOMoAeHus
[JIaBHBIX ~MakKCMMYMOB TIpM TMaJleHMd MOHOXPOMAaTHMYeCcKOro CBeTa Ha
MA(PPaKIMOHHYIO PEeIETKY.

[Tonsgpusauusaceera.

TexHUyecKre yCTPOWCTBA U TIPAaKTUUECKOe TIPMMEHeHWe: OUKH, JIyIa,
¢doToarnmnapat, MNPOEKLMOHHbIM arrmnapaT, MHKPOCKOI, TeJIeCKOI, BOJOKOHHas
ONTUKA, JU(PPaKIMOHHAS pelléTKa, MOJSIPOur/,.

LlemoHcmpayuu

[IpssMOonMHeNHOe pacripoCTpaHeHWe, OTpakeHWe W TpeiOMJIeHHWe CBeTa.
OnTuuecKuerpubopkI.

[TonHoeBHYTpeHHeeoTpaxkeHre.Mo/enbCBeToBoa.

ViccnenoBaHue CBONCTB n300paykeHH B JTMH3aX.

Mogenu MUKpPOCKOIIa, TejleCKoIIa.

HabsrojeHnenHTepdepeHIMUCBeTa.

Habnromenue qudpakiyy ceTa.

HabnropeHvevcriepcumcBeTa.



[TosryueHHeCTIeKTPACIIOMOII[LIOTIPHU3MBI.
[TosryueHHeCTIeKTPACIIOMOII[LI0 UM PAKI[MOHHOMPEIIIETKH.
HabroieHue monsipu3aiiy CBeTa.
YueHuuecKutiskcnepumeHm,1abopamopHblepabomni
Vi3MepeHue MoKasaresist TIpeJIOM/IeHHsT CTeKIa.
VccnemoBaHreCcBONCTBU300pakKeHUMBIMH3AX.
HabropeHue fucnepcun CBeTa.

Pa3en6.0cHoBBICTIEIMA/TBHOMTEOPUHOTHOCUTE/TbHOCTH

['paHuibl  TIPUMEHUMOCTM  K/IaCCMYeCKOM  MexaHuKU.  [locTynatsl
CrieLa/IbHOW TeOPUM OTHOCUTETbHOCTU: UHBAPUAHTHOCTb MOAYJISI CKOPOCTUCBETA
B BaKyyMe, TIPUHLIAI OTHOCUTE/IbHOCTA DWHILTeHHA.

OTHOCHTE/ILHOCTh OJHOBPEMEHHOCTHU. 3aMe/lJleHre BPeMEeHU U COKpallleHue
JUTVHBI.

OHeprusiuuMITyJIbCPe/IITUBUCTCKOMYACTULIBI.

CBsi3b MacChl C SHepPruel U UMIYJIbCOM PeITUBUCTCKOW YaCTHULIbl. DHeprusi
TIOKOSI.

Paspen7.KBanToBasa(dusmnka

Temal.2nemenmbikeaHmoeolionmuku

®otonHbl. ®opmyJia [11aHKa cBsi3u sHepruu (OTOHA C €ro YaCTOTOW. DHepPrus
Y UMITyJIbC (DOTOHA.

OTtkpbiTHEe U uccnenoBanve Gorosrddekra. OnbiTel A. I'. CToneToBa. 3aKOHbI
doTtoapdekra. YpaBHeHue IliHiuTeiiHa Ays doTodPdekra. «KpacHas rpaHuia»
dotosddekra.

HNasnenuecBeta.OnbiTeIl1.H.J/TebeeBa.

XuUMUYeckKoe JieliCTBUe CBeTa.

TexHuueckrde YCTPOMCTBA HIIPaKTHUUeCKOeNpUMeHeH e:(hOTO3/IeMEHT,
doTomaTumk, comHeuHasi Oatapesi, CBeTOAMNO/,

Lemoncmpayuu

®oT1o3¢ (heKTHAY CTaHOBKECLIMHKOBOMIIIaCTUHOW. VccenoBanue

3aKOHOB BHeIlIHero otos(dekra.

Ceetoguo.

ConHeuHasibaTapest.

Tema2.CmpoeHueamoma

Mopens atoma TomcoHa. OmnbiThl Pe3epdopsa 1Mo paccessHUIO O -YaCTHII.
IInanerapHasg mogenb artoma. Iloctynatel Bopa. W3nyyeHue U morJjolleHue
(DOTOHOB MpU Tepexo/ie aToMa C OJHOTO YPOBHSI SHEPrUuM Ha JApyrou. Bugabl
criekTpoB. CrieKTp YpOBHEW 3Hepruy aToMa BOJopo/a.



BosiHoBBIe cBoVicTBa yacTull. BosHel e bpouis. KopnycKyasipHO-BOJTHOBOU
Jlya/ii3Mm.

CHOHTaHHOEUBBIHYKIeHHOEU3/TyYeHHe.

TexHHUUYeCKUeyCTPOMCTBauTIpaKTUUeCKOeTIpUMeHeHHe: CTIeKTpaIbHbIM aHau3
(cmeKTpOoCKOIT), /1a3ep, KBAHTOBbIM KOMITbIOTEP.

LemoHcmpayuu

Mopens onbita Pesepdopaa.

OrnipefieneHreJIMHLIBO/THBLIA3€pa.

HabmoneHnenMHeiuaThIX CIIEKTPOBU3TY YeHHS.

Jlazep.

YueHuuecKutiskcnepumeHm,1a6opamopHblepabombil

HabtrojeHreMHeiuaTorocreKkTpa.

Tema3.AmomHoesiOpo

OKCIMepUMEHTHI,J0Ka3bIBaOLINeC/I0KHOCTECTPOeHusIgApa. OTKPbITHE
paguoaktuBHOCTA.  OmbiTel  Pe3epdopma 1o ompejeneHdr0  COCTaBa
pagvioakTUBHOTO u3nydyeHusi. CpoiictBa anb(a-, 0GeTa-, ramma-u3TyueHUs.
BiivsiHMepaZinoakTUBHOCTUHA)KVBbleOPraHU3MBI.

OTKpbITHENIPOTOHAHEHTpoHa. HyknoHHassMoennbsiipal eiizeHOepra—
VBaHeHKo. 3apsj saapa. MaccoBoe unciio sigpa. M30TorbL.

Anbda-pacriaZ. OJIeKTPOHHBIM W TIO3UTPOHHBINM OeTa-pacmazs. I'amma-
v3jlyyeHve. 3aKOH paZjM0aKTUBHOI'O pacriazia.

DHeprusiCBsI3UHYK/I0HOBBsipe. f iepHblecuibl. [JedekTmacchisiipa. S epHbie

peakuuu. /lesieHre U CUHTE3 €.

SAnepnbiiipeakTop. TepmosimepHbIicHHTE3.IIp06/1eMBIMITEPCTIEKTHUBEI /1€ PHOM
SHEPreTUKU. JKOJIOTUUYeCKUe acTleKThl SAepPHOM SHePreTHUKH.

OJieMeHTapHbleyaCcTULbl. OTKPBITHeII03UTPOHA.

MeTopiHab/MI0IeHHAMPeruCTPaLiA3/IeMeHTapHBIXYaCTHI].

dyHAamMeHTaIbHbIeB3auMO/eicTBUS. E[uHCTBOQU3MUeCKOMKap TUHBIMUPA.

TexHUUYeCKreyCTPOUCTBAaUTIPaKTUUYeCKOeTIPUMeHeHe: J03UMeTp,KaMepa
BunbcoHa,siZiepHbliipeakTop,aToMHassbomba.

LlemoHcmpayuu

CUéTUMKHMOHU3NUPYIOLUXYaCTHL].

YueHuuecKuliskcnepumeHm,1abopamopHblepabombl

VccnepoBaHreTpeKOBUACTHUL(TTOrOTOBBIM(pOTOrpadusim).

Pa3pen8.J1eMeHTBIaCTPOHOMUMUACTPOPU3UKHU

OTarbl pa3BUTHS aCTpOHOMUU. [IprKIafHOe 1 MUPOBO33peHUeCKOe 3HaueHHe
aCTPOHOMMUHU.

Buazsé3ngnorone6a.Co3Be3us, spKre3BE3/Ibl, IVIaHeThl, UXBUANMOE [IBIDKEHHE.



CosHeyHasicucTema.

CosiHie. ConHeuyHass akTMBHOCTb. VctouHuk 3Hepruur CoJsiHLI@ U 3BE3[.
3BE3/Ibl, X OCHOBHbIE XapaKTEePUCTHKU. [IMarpamma «CHeKTpajbHbIA KJacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM M0C/e[0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» Jijisi 3BE3]] TJIaBHOW TOC/e/l0BaTe/IbHOCTU. BHYTpeHHee CTpoeHHe
3B6371. CoBpeMeHHbIe Mpe/CTaB/IeHus O MPOUCXOXKAeHUU U 3BosoLuu CosHLa U
3BE3/]. JTarlbl )KU3HU 3BE3].

Mieunbii ITyTe — Hama [NanakTvka. IlonoxeHve u aBwkeHue CosHIA B
["anaktuke. Tunel rasakTvk. PaguoranakTiky ¥ KBasapbl. UépHbIe [IbIphI B fi/ipax
rajakTUK.

Bcenennas.PaciipenueBcenenHoii. 3akoH X a66s1a. Pa3beranueranakTuk.
Teopusbosbiioros3peiBa. PemmkrosoeusnyueHue.

MaciurabHasicTpykTypaBceneHHol. MeTaranakTyka.

HepeliéHabie TTpo6/ieMbl aCTPOHOMUH.

YueHuueckueHab100eHus

HabsroieHnsi HeBOOPYKEHHBIM TJIa30M C MCIIOb30BaHUEM KOMITbIOTEPHBIX
TIPWIOYKEeHUH /IJisi oTipefiesieHus TI0/IoyKeHUsT HebeCHbIX 00BeKTOB Ha KOHKDPETHYHO
[laTy: OCHOBHbIe co3Be3 s CeBepHOI0 MOJyLLIapUs U IpKUe 3BE3/bl.

HabsmoienusiBrenneckor/IyHbl, riaHeT, Meunorol Ty tu.

O0001IaoIIeernoOBTOPeHHE

Ponb ¢u3Mku © acTpoOHOMHHM B 5KOHOMHUYECKOW, TeXHOJIOTMYeCKOH,
COLIMA/IbHOM U 3TMYEeCKOU cepax [esTeTlbHOCTU YesoBeKa, POJib U MeCTO (PU3KKH
Y aCTPOHOMUU B COBPEMEHHOW HayYHON KapTHHe MUPa, PoJib (pU3UUeCcKoi Teopuu
B (OPMHUDOBaHMU TMpeACTaB/eHUM O (U3UUECKOM KapTMHe MUpa, MeCTo
¢u3nyecKoil KapTUHBI MUpa B 00IeM psiZly COBpEMEHHBIX eCTeCTBeHHO-HayUYHbIX
ripe/iCTaB/IeHUN O TIPUPO/Ie.

MexnpeaMeTHbIECBA3U

N3yuenune Kypca ¢u3uku 6a3oBoro ypoBHs B 11 Kjacce OCyITeCTBISIETCS C
YU4ETOM COZepKaTelbHbIX MEXIIPDEJIMETHbIX CBs3€M C KypcaMu MaTeMaTHKH,
Ouoioruu, XMMuH, reorpadyy ¥ TEXHOJIOTHH.

MedcnpedmemHble noHssmusi, CBsi3aHHble C W3yY€HHEM METO/IOB HAay4yHOIO
TO3HAHWs: siBJieHWe, Hay4Hbld (pakKT, TUIoTe3a, (pusnueckas BeMUYMHA, 3aKOH,
Teopwusi, Ha0O/MOieHre, SKCTIePUMEeHT, MO/ieJIipOBaHue, MO/ieflb, U3MepeHHe.

Mamemamuka: pellleHHe CUCTeMbl ypaBHEHWM, TPUTOHOMeTpUUYeCKue
(OYHKLUU: CUHYC, KOCUHYC, TaHT€HC, KOTAHIeHC, OCHOBHOE TPUTOHOMETPHUUEeCKOe
TOXJeCTBO, BEKTOPbl U UX TPOEKLMA Ha OCU KOOPZAMHAT, C/I0XKeHWe BEeKTOPOB,
TIPOM3BOJHbIE 37ieMeHTapHbIX (GYHKI[MH, TpU3HAKK TI0/00Us TpEeyro/ibHUKOB,
orpeiesieHUe TJIOLaU MJI0CKUX (GUryp U 06bEéMa TeJl.



Buonozus: 3/eKTpuUecKre sIBJIEHUST B JKUBOM TIpUpOZie, KoJieOaTe/bHbIe
JIBWDKEHUST B )KUBOU TMPUPOJiEe, ONTHUUYECKHe SIBJIEHUSI B )KUBOW TIPUPOJE, [elCTBHe
paiialiiM Ha JKVBble OPraHU3MBI.

Xumusi: cTpoeHWe aTOMOB Y MOJIEKYJI, KpUCTa//InuecKasi CTPYKTypa TBEPAbIX
Tes, MeXaHW3Mbl 00pa30BaHUs KPUCTA/LJTMUECKOM PeIéTKU, CTIeKTpaTbHbIMaHa/Iu3.

l'eoepacpusi: marHuUTHBIE TO/MOCA 3€eM/M, 3a/eXXU MarHuTHBIX pY/,
(hoToChEMKa 3eMHOI TTOBEPXHOCTH, Mpe/iCKa3aHue 3eMJIeTPSICeHU.

TexHono2usi: NMHUAW  37€KTporiepejay, TreHepaTop TepeMeHHOro TOKa,
3/1eKTPO/IBUTaTe/lb, WHAYKI[MOHHAsl Tieub, pajiap, paJMONPUEMHUK, TeIeBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKLIMOHHBINA arrapar, BOJOKOHHas OMNTHKa,
costHeuHast Oatapesi.

IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA IIPOI'PAMMBI IIO
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mipegMera «®Pu3nKa» Ha YPOBHe cpefHero o0iiero
obpa3oBaHus (6a30BbIN YPOBEHb) ODKHO 00ECTIEUNTDH JAOCTHDKEHHE CIIeYIOU[HX
JTMYHOCTHBIX, METAIIpeIMETHBIX U MPeIMEeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINHHOCTHDBIEPE3YJ/IBTATBI

JINUHOCTHBIE pe3ynbTaThl OCBOeHUs yueOHOro mpeaMera «PusrKa» 10/HKHbI
OTpa)kaTb T'OTOBHOCTb M CIOCOOHOCTH OOYyUarol[UXcsi PYKOBOJCTBOBAThCS
chopMHUpOBaHHOW BHYTPeHHeM TMo3ulliel JIMUHOCTH, CHUCTeMOW I1IeHHOCTHBIX
OpUeHTallUi, TIO3UTHMBHBIX BHYTPeHHUX  yOeXkJeHul, COOTBETCTBYHOIIUX
TPa/IULIMOHHBIM 1[€HHOCTSIM POCCHUMCKOTO 0011leCTBa, pacIiMpeHre >XU3HEeHHOTO
OMbITa W OMbITA JEATEJLHOCTA B TPOLIeCCe peann3aldd OCHOBHBIX HampaB/ieHUH
BOCITUTATEIbHOU 1eSITeIbHOCTH, B TOM YHUCJIe B YaCTH:

1) rpakAaHCKOr0BOCIIUTAHMS:

c(hopMHUPOBAHHOCTBIPAYKJAHCKOUITO3UILIUHMO0O Y UaOIIeroCAKaKaKTHBHOT 01
OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00ITleCcTBa;

MPUHSITHE  TPAJAWI[MOHHBIX  OOIIeuesioBeUeCKUX  T'YMaHUCTUYECKMX U
JIeMOKpaTUYeCKUX LIeHHOCTeH;

TOTOBHOCThBECTHCOBMECTHYIO/IeATe/TbHOCThBUHTEPeCaXrpaXk/IaHCKOT0
o0111ecTBa, yuaCTBOBaTh B CAaMOYIIpaB/eHUH B 06pa30oBaTe/IbHOM OpraHu3aliiy;

yMeHHeB3auMO/leliCTBOBaThCCOLIMA/IbHBIMUMHCTUTY TAMUBCOOTBETCTBUHUC UX
(GyHKUMSAMUA U Ha3HaUeHUEeM;

TOTOBHOCTHKI'yMaHUTapPHOWHUBOIOHTEPCKOM/1esITeTbHOCTH;

2) NaTPUOTHYECKOTOBOCIHTAHMSA:



chOpMHPOBAHHOCTD POCCHUHCKOM rPaXKJAaHCKOU WUJIeHTUYHOCTH,
MaTpUOTU3Ma;

1IeHHOCTHOEOTHOIIIEHUeKT OCYjapCTBEeHHBIMCUMBO/1aM, JOCTYXKEHUSIM
POCCHUMCKHX YUEHBIX B 00/1aCTH (DHU3UKU U TEXHUKU;

3) [AYXOBHO-HPAaBCTBEHHOrOBOCNIMTAHUS:

c(hOpMHUPOBaHHOCTb HPAaBCTBEHHOI'O CO3HAHUSI, STUUECKOT0 TTOBe/IeHUS;

CTI0COOHOCTHOLIEHUBATLCUTYALIAIOUTIPUHUMAThOCO3HAHHBIE PellIeHUS,
OpPHUEeHTUPYSACEHAMOPA/IbHO-HPAaBCTBEHHbIEHOPMBIUL|€HHOCTH,BTOMUKC/IeB
JleATe/IbHOCTU YUYEHOT0;

0CO3HAHWeTMYHOTOBK/1a/IaBIIOCTPOEHUEYCTOMUHNBOT 00y AYIIIero;

4) 3CTeTHUEeCKOrOBOCIIMTAHMS:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayuyHOTO TBOPUECTBa,
TIpUCYIIero (pu3nueckou HayKe;
5) TPYAOBOTOBOCHHTAHMS:

WHTepeC K pa3/uuHbIM cdepaMm MpodeccuoHaNbHON AesiTebHOCTH, B TOM
YKC/IeCBS3aHHBIMC(OU3UKONHUTeXHUKOM, yMEHHECOBEPIIaThbOCO3HAHHBIMBBIOOD
Oyayieii ripodeccry U peamn30BbIBaTH COOCTBEHHbBIE KU3HEHHbIE TI/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa3oBaHHI0 U caMOoOpa30BaHUIO B 00/acTH
(bU3MKU Ha MPOTSDKEHUUM BCEU >KU3HU;

6) 3IK0/I0rHYeCKOTroBOCIIMTAHUSA:

c(OPMHPOBAHHOCTb  IKOJIOTHUECKOM KY/IbTyphbl, OCO3HaHHWe TI100aJbHOr0
XapakTepa 3K0JI0rHUeCcKUX mpobsiem;

TJIaHMUPOBAHUENOCYI1eCTB/IEHUeIeCTBUMBOKPY KatollleliCpe/leHa0CHOBE
3HaHUS 1eJiell yCTOMUMBOTO Pa3BUTHUS Ue/ioBeuecTBa;

paciivpeHre OrbiTa [IesTeJIbHOCTA SKOJIOTHYeCKOW HarpaBIeHHOCTH Ha
OCHOBe UMEIOIIUXCS 3HaHUH 10 (H3Ke;

7) LeHHOCTHHAy4YHOTrONO3HAHUA:

cchOopMHUPOBAaHHOCTh MHMPOBO33DEHMS, COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (H3UUECKON HayKU;

OCO3HaHWe 1[eHHOCTH HayuHOM JesTe/lbHOCTH, TOTOBHOCTb B TIpOLjecce
y3yueHus: GU3UKU OCYIIeCTB/ISITh MPOEKTHYIO U UCC/Ie/[0BaTeMbCKYI0/[eATeTbHOCTh
WHAWBUIyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIEPE3YJ/IBTATBI

ITo3HaBaTe/IbHbIeYHHBEPCA/TbHbIeyUeOHbIeAe i CTBUSA
ba3oBble jornuyeckue JeiCcTBUA:

CaMOCTOATeJIbHO  (pOpMy/MpOBaTh W aKTyaJM3HWpoBaTh  IpobiieMy,
paccMaTpyBaTh €€ BCECTOPOHHE;



onpeieNiATbLeUAes TeTbHOCTH,3a/laBaThbl1apaMeTPbIMKPUTEPUUUX OCTKEHHS;

BBISIB/IATb  3aKOHOMEPHOCTM U TPOTUBOpPEUHsT B  pacCMaTpPUBAeMbIX
(hU3MUYECKUX SIBIEHUSIX;

pa3pabaThiBaThIIaHPeIIeHUSTPOO/1eMbICYyUé TOMaHA/TH3aMEeFOLI[X CSI
MaTepuabHbIX U HeMaTepUabHbIX PECYPCOB;

BHOCUTBKOPPEKTUBBIBZESTTbHOCTD,01[eHUBAaTbCOOTBETCTBUEPE3Y/TbTaTOB
1eJI5IM, OL[eHWBaTb PUCKU MOCJIe/ICTBUM [esITe/TbHOCTH;

KOODJIMHUPOBaTh U  BBHIMIONHATL paboTy B YCIOBUSIX — peanbHOTO,
BHUPTYaIbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMOJEUCTBYS;

pa3BUBaThbKpeaTHBHOEMBIIIL/IeHHeTIPUPellleHUKU3HEHHBIXTIPOOIeM.
Bba3oBblencciiefoBaTe/IbCKHeeiCTBHSA:

B/Ia/IeTh HAy4YHOW TEPMUHOJIOTWEN, K/IIOUeBLIMH TIOHATUSAMU U MeTO[aMH
(bu3rMuecKol HayKu;

B/IaZIeTh HaBbIKaMU yueOHO-UCC/Ie/IoBaTe/IbCKOM U TPOEKTHOM [/leATe/TbHOCTH
B 00/1acTH (U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITE/ILHOMY TTOMCKY
METO/IOB pellieHus 3aZiau (U3MUeCKOTo COjlep)KaHus, TTPUMEHEHHI0 pa3/TMUHbIX
MeTO/IOB T03HAHUSI;

B/a/IeTb BHU/IAMU [JIeATe/TbHOCTH TI0 TIOJIyUeHHI0 HOBOTO 3HAaHWS, €ro
VHTepripeTalyy, Tpeobpa30BaHHWI0 W TIPUMEHEHWI0 B pa3/IMUYHbIX yueOHbIX
CUTYaI[USIX, B TOM UHCJIe TIPU CO3/IaHUH YUeOHBIX TIPOEKTOB B 00/1aCTH (DU3HKH;

BBLISIBJIITb  TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3U U aKTya/JM3UpOBaTh 3afiauy,
BBIIBUTATh THUIOTe3y eé pellleHHs, HaXOAWTb apryMeHThI AJif [I0Ka3aTeabCTBa
CBOUX YTBep)K/IeHHWH, 3alaBaTh [apamMeTphbl U KpUTEPUH pelleHUs;

aHa/IM3MpOBaTh TI0JIydeHHble B XOJie PpeIlleHUs 3aJjaud  pe3yJbTaThl,
KPUTHUYECKU OL|eHUBAaTh WX /I0CTOBEPHOCTb, MPOrHO3MPOBATh MU3MeHeHHe B HOBBIX
yCJIOBUSIX;

CTaBUTh W (OpPMYy/IMpPOBaTh COOCTBeHHblE 33/auM B 00Opa3oBaTe/IbHOM
JesiTeTbHOCTU, B TOM YMCJIe TIPU U3yUYeHUU (PU3HKY;

JlaBaThOLIEHKYHOBBIMCHTYALUSIM, OL[eHUBAThIIPHOOP e TEHHBIN OTTBIT;

yMeTb TIepeHOCUTb 3HaHUS 110 (U3MKe B TIPaKTUUeCKyr0 00/1acTh
JKU3HeleATeTbHOCTH;

yMeTbHUHTeTrpPUpPOBaTh3HAHUSM3Pa3HbIXIIPeIMeTHbIX00IacTel;

BbIZIBUTaTbHOBbBIEW/IeH,TTpe/I/laraThbOPUTMHATbHBIETIOAXOIbIMPellIeHUS;

CTaBUTH MPOO/IEMBI U 3a/iauH, [JOMYCKAIOII1e abTePHATUBHbIE PelleHHs.
PaboTacundopmariueii:

BJ/IaJ€Tb HABBIKAMM I10/TYyUEHUA I/IH(bOpMaI_[I/II/I qJI/IBI/ILIECKOF 0 COoOep»KaHud M3
NCTOYHHMKOBPA3HBIXTHUIIOB,CaMOCTOATE/IbHOOCYIIeCTB/IATBIIONCK,dHAJIN3,



CUCTEMaTH3alMi0 M MHTepripeTalyio MH(POpPMalMu pas3/IdyHbIX BUJOB U (opM
TIpe/iCTaB/IeHUS;

OLIeHUBaTb/J0CTOBEPHOCTbMH(OPMALIWY;

UCMO/Ib30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHMKALJMOHHBIX
TEeXHOJIOTUW B peleHWY KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX Y OpPraHU3aL[MOHHBIX
3a/lady Cc cobsofieHueM TpeOOBaHMM SPrOHOMMKM, TeXHUKM 0e30macHOCTH,
TUrHeHbl, pecypcocOepeXkeHusi, TPaBOBBIX U  9STUUYECKUX HOPM, HOPM
MH(OPMaLIMOHHOM 6e30MacHOCTY;

CO3/,@aBaTh TEKCTbl (PU3UUYECKOrO COJepKaHusl B Pa3/IUuYHbIX (opmaTtax C
yuéTOM Ha3HaueHUsi UHGOPMALIUHY U Lie/IeBOM ayJUTOpUH, BbIOKpasi OMTUMaIbHYIO
¢dbopMy npezcTaB/eHUs] U BU3yaIu3aLivu.

KOMMyHI/IKaTI/IBHBleyHI/IBepCﬂ]’[beIEY‘-IEﬁHI)IE/Z[EﬁCTBHH:

OCYILLeCTB/IATHOOIIeHNeHayPOKaX (PH3UKUUBOBHEYDPOUHONIeATeTbHOCTY;

pacrio3HaBaTh  TPEANOCHUIKM  KOHGMKTHBIX  CHUTyal[uii W  CMSTYaTh
KOH()/TUKTBI;

Pa3BEPHYTO U JIOTUYHO M3/araTb CBOKO TOUKY 3pEHUsI C HCIOJb30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHWMATh M WCI0J/Ib30BaTh MPerMYyIllecTBa KOMaH/AHON W WHAWBU/Ya/bHOU
paboTEI;

BbIOMpaTh TeMaTHWKy W METO/bl COBMECTHBIX MAeWCTBUM C yUuéTOM OOIIMX
VHTEpPeCcoB U BO3MOKHOCTeH KaXkK/I0Tro usieHa KOJIJIeKTUBa;

NMPUHMMATh  LleJld  COBMECTHOW  [lesiTe/IbHOCTH, OpraHu30BbIBaTbH U
KOODAVHUPOBaTh [1eHCTBUSI TI0 €8 AOCTMXKeHUIO: COCTaB/ATh IJIaH [elCTBUH,
pacripefie/iiTb POAM C Y4YETOM MHEHMH YYaCTHUKOB, OOCYX[aTh pe3y/bTaThl
COBMECTHOM paboThI;

OlLIeHHMBaTh KaueCTBO CBOEr0 BK/a/la M KaXKAOro yuyaCTHMKa KOMaH[bl B
001yt pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIe TPOEKThI, OLIEHWBAaTb WJed C TO3ULMKA HOBHU3HBI,
OPUTUHATBHOCTH, MPAaKTUYECKOW 3HAUNMOCTH;

OCYILIeCTB/ISITh TIO3UTUBHOE CTpaTernyeckoe T[IOBeZieHMe B Pa3IUYHBIX
CUTYyaLUsiX, TIPOSIB/ISAITH TBOPUYECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

Pery/aTUBHbIEYHHBepPCa/IbHbIeyueOHbIeJeHCTBUS
Camoopranusanus:

CaMOCTOSITe/TbHO OCYIIeCTB/IATh TI03HABATe/NbHYIO IeSTe/IbHOCTh B 00/acTu
GU3MKM U aCTPOHOMWHM, BBLISBISATH Mpo6aeMbl, CTaBUTh U (HOPMYTMPOBAThH
coOCTBeHHEBIE 33/1auu;



CaMOCTOSITeJTbHO COCTaB/ISITh TIJIaH pellieHHs] PaCUéTHBIX U KaueCTBEHHBIX
3afiay,TiJIaH BBITIOJIHEHUS TIPAKTHUUeCKON paboThl ¢ yUETOMUMEIOIHUXCSI PeCypCOB,
coOCTBEHHBIX BO3MOXXHOCTe! 1 TIPe/INIOUTeHUH;

J1aBaTbOLEHKYHOBBIMCHUTYaLIUSIM;

pacIIMpATh PAMKK y4eOHOTO TpejMeTa Ha OCHOBe JIMYHBIX TpeANoUTeHuH;

Jlen1aTh0CO3HAHHBIMBBIOOD,apryMeHTHPOBaThero,bpaTbHace0st
OTBETCTBEHHOCTh 3a pelleHue;

OLIeHHMBaThITPUOOPeTEHHBIAOTIBIT;

criocobcTBOBaTh (DOPMUPOBAHUIO U TIPOSIB/IEHUIO 3PYAULMM B 006/1acTH
(hH13UKH, TTOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/IbHbIM U KYJIbTYPHbIN YPOBEHb.

CaMOKOHTPO0/1b,5MOI[MOHA/TbHBIMMHTE/IJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHUTh KOPPEKTHBBI B JIeSITebHOCTD,
OLIEHHMBATh COOTBETCTBHE Pe3y/bTaTOB 1[eJIsIM;

B/a/IeTb  HaBbIKAaMU  TI03HaBaTe/JIbHOM  pedieKCcMd  KaK — OCO3HAHUS
COBepIllaeMbIX JENUCTBUM U MBICJUTE/NBHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB M
OCHOBAaHUM;

WCTI0/Tb30BaTh TIPUEMBI pedieKCUr it OL[eHKHA CHUTYallud, BbIOOpa BEPHOTO
pelleHus;

yMeTb OIL[eHWBaTh PUCKHM W CBOEBPEMEHHO TPUHHMMATh peIIeHUs 10 HX
CHIDKEHUIO;

NMPUHMMAThb MOTHBBI W AapryMEHTbl APYTUX TIPU aHajau3e pe3y/bTaToB
NesTe/TbHOCTH;

TIPUHUMATHCe0s1,[TOHUMasiCBOMHEJOCTaTKUUI0CTOMHCTBA;

NPUHAMAaTh MOTHBBI W apryMeHThl ADYTUX TP aHaju3e pe3yJ/bTaToB
JesTeTbHOCTY;

TIPU3HABaThCBOENPAaBOUNPABOPYTHXHAOIITHOKH.

B mipotiecce gocTryKeHUs TMUYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TTPOTPaMMBIIIO
bu3mKe g ypoBHS cpeaHero o0ijero obpa3oBaHus Y 00OydYarOIMXCs
COBEpIIIEHCTBYETCS 9MOLIMOHA/IbHBIM WUHTEJI/IEKT, TIpe/IT0/1ar AT
c(hOpMHPOBAHHOCTA:

CaMOCO3HaHUS, BK/TIOUAFOITIEr0CIIoC0OHOCTHITOHUMATLCBOEIMOITOHATBHOe
COCTOsIHHMe, BUZIETb HampaB/IeHUS] pa3BUTHs COOCTBEHHOM 3MOI[MOHATBLHOU Cdephl,
ObITH YBEPeHHBIM B cele;

camMopery/JvpoBaHUs], BKJIIOUAIOI[ET0 CAMOKOHTPO/b, yMeHHe TPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE TIOBeJIeHWe, CIIOCOOHOCTb  a/alTHPOBaThCA K
IMOLIMOHA/TLHBIM U3MEeHEeHUsIM U TIPOSIBJISITE TUOKOCTh, OBITH OTKPLITHIM HOBOMY;;

BHyTpeHHel MOTHBallH, BK/IIOUAIOIel cTpemsieHre K JOCTYKeHUIO 1ieJd U
yCIiexy, ONTHUMH3M, WHHUIMaTUBHOCTb, yYMeHHe JeMCTBOBaTb MCXO/s U3 CBOUX
BO3MO>KHOCTEH;



SMITaTHH, BK/IHOYAOLel CrocOOHOCTh MOHUMATh SMOLIMOHA/EHOE COCTOSIHUE
OPYTUX, YUWTHIBaTb €ro TIPU OCYIIeCTBAeHUM OOIIeHUs, CIIOCOOHOCTb K
COUYBCTBHIO U COTIEPE)XKUBAHUIO;

COLIMaTbHBIXHABBIKOB, BK/TFOUAIOLI[MXCITOCOOHOCTEBBICTPAUBATLOTHOIIIEHUST  C
APYTUMU JIFOAbMHU, 3a00TUTHCS, TIPOSIBJISITE UHTEpPEeC U pa3pellaTb KOHPIUKTHI.

INPEAMETHBIEPE3YJIBTATHI

K xoHiy obyuenus B 10 Kijacce mpeaMeTHbie pe3y/bTaThl Ha 0a30BOM
YPOBHE JJOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTDb ¥ 00YUArOIINXCS YMEHUH:

JIeMOHCTPHPOBATh Ha TIpUMepax pojb U MecTOo (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHbI MHpa, B pa3BUTHU COBPEMEHHOW TEXHUKU U
TEeXHOJIOTWH, B IPAKTUUECKOU JlesiTe/TbHOCTH JTF0/Iel;

YUUTHIBaTh TpaHUL[bl TIPUMEHEeHUs] W3yUeHHbIX (U3UUeCKUX Mo/leseit:
MaTepuaibHas TOUKa, MHepI[MabHasi CUCTeMa OTCUéTa, abCOMIOTHO TBEPZOE TeJO,
W/iea bHbIN ra3, MOJie/Iu CTPOEHUsI Ta30B, KUAKOCTEH U TBEDJBIX Tes, TOUeuHbIH
37IeKTPUYECKUM 3apsi/] TIPU pellieHuu (hU3nuecKux 3aay;

pacrio3HaBath (hu3nUecKue sIB/IeHUs (MPOoLecchl) U 0OBSICHSAThL UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJ/SIPHO-KWHETUUEeCKOM TeOpUM CTPOEHHUS BellecTBa U
3/1eKTPO/IMHAMUKU: PAaBHOMEPHOE 1 PaBHOYCKOPEHHOe TPsSIMOJIMHENHOeIBKeHNe,
cBobOO/IHOE TIaZieHHe Tesl, ABMKEHHe TI0 OKPY>KHOCTH, WHEpI[Hs, B3aUMO/eHCTBHE
Ten, auddysus, 6POyHOBCKOe [BW)KeHHE, CTPOeHHe >XMIKOCTeWH TBEPABbIX Tel,
n3MeHeHHe o0béMa Tes MpU HarpeBaHWW (OXJIAKAEHWH), TETIJIOBOe paBHOBeCHE,
WCllapeHWe, KOH/leHCalusi, Tl/laBjieHWe, KpUCTa/l/IM3al[ysl, KUIleHWe, BJIaKHOCThb
BO3/lyXa, TOBLIIIEHVE [laBJIeHUs] Ta3a MPU ero HarpeBaHWU B 3aKPBITOM COCY/e,
CBA3b MEXJy TapamMeTpaMy COCTOSIHMS ra3a B M30MpoLeccax, 3/JeKTpU3aLus Ter,
B3aUMO/IEHCTBYE 3apsi/IOB;

OMMChIBaTh MeXaHWYecKoe [IB>KeHWe, WCIO/b3ys (r3ruuyeckue Be/MUHHBI:
KOOpJWHaTa, MyTh, MepeMelleHrne, CKOPOCTb, yCKOpDeHHe, Macca TeJja, CHWJIa,
VMMITYJIbC TeJjla, KWHeTUYeCKasi SHeprusi, MOoTeHLMa/lbHas HEePrusi, MexaHu4yecKast
paboTa, MexaHWuUecKass MOII[HOCTb, TPU OMNHCAHWH TIPAaBH/IbHO TPAKTOBATh
(bU3MUeCKUl CMBIC/T MCTO/b3YeMbIX BeIMUMH, WX 0003HaUeHWs M eUHUIIbI,
HaxoAUTh (POPMYJIbI, CBSI3bIBAIOIIME [TAHHYIO (PM3UYECKYI0 BEJIMUKUHY C APYTUMU
BeJIMUMHAMUY;

ONMCBIBAaTh W3yYeHHbIe TerJIOBble CBOMCTBA TeJ U TeEIJIOBble SIBJIEHUS,
WCIIONb3ys (U3rMueckue BeJIMUMHBI: JlaB/ieHWe Ta3a, TemIlepaTypa, CpeaHss
KUHEeTHUYeCKasi SHeprysi XaOTUUeCcKOro JBW)KEHUS MOJIeKYJ, CpeJlHeKBaJpaTUUHasi
CKOPOCTh MOJIEKY/, KOJIMYECTBO TeIIOThI, BHYTPEHHSSI 3Heprusi, pabora rasa,
KO3(pbHUILIMEeHT T10J/iIe3HOT0 [eNCTBUS TeryIOBOrO JBHUraTess; TIPU  OIMMCAHUU
MpaBUWIbHOTPAKTOBATh(PU3UUeCKHUCMBIC/IMCIT0/b3YeMbIXBeJTUUUH, X



o0o3HaueHWss ¥ eAWHUIIbI, HaXOAWUTb (OPMyJIbL, CBSI3bIBAIOLME [AHHYHO
(r3UUeCcKyr0 BeJTMUUHY C APYTUMU BeJIMUHMHAM;

OMUCHIBATbU3yUEHHbIE 37IeKTPUUECKMECBOMCTBA BellleCTBaU >SJIEKTpPUYECKHe
siBjieHUsl (TIPOLIeCChI), MCIO0Jb3ys (PU3nuecKkre BeTMUUHBI: 3/IeKTPUUYECKUN 3apsi,
37IeKTPUYECKOe T10J1e, HAlpsUKEHHOCTh T10JIs, MOTeHLMasl, Pa3HOCTh MOTEHLUAJOB;
NP OMNWCAHUM TNPAaBWIBHO TPaKTOBaTh (PU3WUYECKUA CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, MX O0003HAueHWs] W e[WHUIIbI; YKa3biBaThb (POPMYJIbI, CBSI3bIBaIOIIVe
JaHHY0 (hU3UUeCcKyr0 BeJTMUUHY C APYTUMU BeJIMUMHAMU;

aHa/JIM3MPOBaTh (PU3NUECKUe TMPOLIECChl U SIBJIEHUS, WCIOb3ysl (U3UUeCKUe
3aKOHBI ¥ MPUHLIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHb! HbrOTOHA,
3aKOH COXpaHeHMsl MeXaHWYeCKOM SHepruM, 3aKOH COXpaHeHWs HMITYJIbCa,
TPUHLAN CyNEePHo3ULAA CWJI, TIPUHLUIT PaBHOMPAaBUS WHEPLMATbHBIX CUCTEM
OTCUéTa, MOJIeKY/IIPHO-KUHETUYECKYIO TEOPHUI0 CTPOEeHMSI BelleCTBa, Tra30Bble
3aKOHBI, CBSI3b CpeJHel KMHETUUeCKOW SHePruy TeryIOBOrO JBW)KEHUS] MOJIEKYJ C
abCo/toTHOM TeMIiepaTypol, TepBbIi 3aKOH TepMOJUHAMUKU, 3aKOH COXPaHEHUs
57IEKTPUYECKOr0 3apsfaa, 3akoH KysioHa, Mpu 5TOM pas3nuyaTh CJIOBECHYIO
(OpMy/IMPOBKY 3aKOHa, €ro MaTeMaTH4yeCcKOe BbIpa)KeHHe U YCJIOBHUsl (IpaHHLIbI,
00/1acTH) MPUMEHUMOCTH;

OOBSICHATL OCHOBHbIe TIPUHLUIBI  JIEMCTBUS MalllMH, MpUOOPOB U
TeXHUUYECKUX YCTPOUMCTB; pa3uuaTh yC/IOBUS MX 6e30rmacHOr0 MCTIO/b30BaHUS B
TOBCe/IHeBHOM >KU3HHU;

BBITIOJIHATb 3KCIIEPUMEHTBHI 110 MCC/IeJOBaHUI0 (DU3MYECKUX SIBIEHUWA H
TIPOLIECCOB C MCIIO/Ib30BaHMEM IIPSIMBIX M KOCBEHHBIX W3MEpEeHHM, MpU 3TOM
dbopmypoBaTh MIpodIeMy/3azauy U TAIIOTe3y yueOHOro 3KCIepruMeHTa,CoOHpaTh
YCTaHOBKY W3 TIpeJjiokeHHOro  000pyJoBaHUs, TPOBOJUTH OMNBIT U
(opMyIMpOBaTh BBIBO/IbI;

OCYLLECTB/ISITh MPsIMble U KOCBEHHbIE M3MepeHUs (PU3NUYeCKHX BEeJIUUWH, [PU
3TOM BBIOMpPATb ONTUMAJBHBIA CMOCOO WM3MepeHHs W WCII0/Ib30BaTh W3BECTHBIE
MeTO/Ibl OLIEHKU MOTPeLIHOCTEeN U3MepeHUM;

WCCNeloBaTh  3aBUCUMOCTH  MeXAy  (U3NUeCKUMM  BeIUUYMHAMHU  C
VICTI0/Ib30BaHMEM TMPSIMBIX W3MEpPEHWM, MPU 5TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(YKCUpOBaTh pe3yJIbTaThl MOJyYeHHOW 3aBUCUMOCTH (PU3UUYECKUX BEeJIMUMH BBU/E
Tab/u1] ¥ rpadUKOB, [ieNaTh BLIBO/BI 110 pe3y/bTaTaM HUCC/IeJOBaHMS;

cobroaTh mpaBria 6e30MacHOToO TPyZa TNpU MpPOBeZieHUU UCC/ie[loBaHUMN B
paMKax y4eOHOro 3SKCIiepUMeHTa, yueOHO-UCC/e/[0BaTe/lbCKOW U TPOEKTHOMN
JesITeTbHOCTU C WCTIO/b30BaHWEM M3MepUTe/IbHBIX YCTPOMCTB U J1abopaTOpHOTO
obopymoBaHys;

pellaTh pacuéTHble 3a/laud C SIBHO 3aZlaHHOW (U3HUUeCKOW MO/esblo,
VCI0Jb3Ysi(hr3UUeCKe3aKOHbIMTTPUHLUITEI, HAOCHOBEeaHaIU3ay CJIOBUsI3aZjaun



BbIOMpaTh (PU3NUECKYI0 MOJe/b, BBIJENSTh (hr3nuecKre BeTUUUHBI U (HOPMYIIbI,
HeoOXoJuMble /i1 eé pellleHHs, TTPOBOAUTh PACUéThl U OLIEHWBATh PeasbHOCTh
TO/TyUYeHHOr0 3HaueHusi (Gr3u4ecKor BeJIMUMHBI;

pelllaTh KaueCTBEHHbIE 3a/jJauM: BbICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
1[eTI0YKY PacCY’>K/JeHUM C OMOpoM Ha H3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH WU
bu3uueckue siBIeHUS;

WCTIONb30BaTh  TPU  pellleHMd ~ yueOHbIX  3aJau  COBpPEeMeHHbIe
vMH(OpMalMOHHbIe TeXHOJIOTUHU JJ1s1 IOMCKA, CTPYKTYPUPOBaHUs1, MHTepHpeTalyu
Y TIpe/iCTaB/ieHus1 yueOHOW 1 Hay4YHO-TIOMYISIpHOM MH(OPMaLIUHY, TTOJyUeHHOU 13
Pa3TMUYHbIXUCTOUHUKOB,KDUTUUECKU aHa/TM3UPOBAThII0NyuaeMyto HH(MOPMaI[HIo;

TIPUBO/IUTH TIPUMEPbI BKJIaZla POCCUNUCKUX U 3apyDeKHBIX YUEHBIX-(PU3UKOB B

pa3BUTHEHAYKU,00bsICHeHHeTIPOL[eCCOBOKPY Karoll[erOMHPa,Bpa3BUTHe
TeXHUKHUW TeXHOJIOTUM;

WCII0J/Ib30BaTh TEOPeTUYECKHEe 3HaHUS M0 (JU3UKe B OBCEIHEBHOU >KU3HUZIS
obecrieueHrst 0e30MacCHOCTH TIPU OOpaIlieHuH C TIpubopaMyd W TeXHHUYeCKHUMHU
yCTPONCTBaMH, AJisi COXPaHEHUsI 3[0POBbsl U COOJIIO[IeHUsT HOPM 9KO0JIOTUUECKOTO
TIOBe/IeHUs1 B OKPY Karolllel cpejie;

paboTatb B TpyMre C BBINOJHEHWEM pa3/iyHbIX COLIMA/BHBIX pOJeH,
TJIaHUPOBaTh pabOTy TPYIIbl, palMOHA/JILHO pacrpefienssTh O00S3aHHOCTH U
TIJIAHUPOBATh JleSITe/IbHOCTh B HEeCTaHZAPTHBIX CUTYalUsiX, a/leKBaTHO OlleHUBaTh
BKJIaJ] KaXX/IOTO M3 YUaCTHUKOB T'DPYTITILI B PellieHre pacCCMaTpUBaeMoi TIpo0/ieMbl.

K koHily oOyuenussi B 11 Kiacce rpeaMeTHble pe3yabTaTbl Ha 0a30BOM
YPOBHE [IOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00yJaIOIIUXCSl YMEHHIA:

JeMOHCTPUPOBaTh Ha TIpUMepaxX pojb U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTHWHbI MHpPa, B PAa3BUTHUM COBPEMEHHOM TEXHUKU U
TEeXHOJIOTMH, B MPAaKTUYECKOW MAesiTe/IbHOCTH JItOZieH, 11eJIOCTHOCTh W €IMHCTBO
(bu3ruecKor KapTUHbI MUPa;

YUUTLIBaTh TpaHUIbl TPUMEHEeHUs W3YUeHHBbIX (QU3NUeCKUX MO/esei:
TOUEUHBIN 37IeKTPUUeCKUil 3apsiji, JIyd CBeTa, TOUeUHbI MCTOUHUK CBeTa, siZiepHasi
MOZie/ib aTOMa, HYK/JOHHas MOJe/ib aTOMHOIO sifipa TpU pelleHud (rU3rudecKux
3ajay;

pacrio3HaBath (hU3MUeCKUe sIB/IeHUS (IPOLecChl) U OOBSICHSATHL UX Ha OCHOBE
3aKOHOB 3/IEKTPOJMHAMUKU 1 KBAHTOBOUW (PM3UKU: 3/IeKTprUUecKasi POBOJUMOCTb,
TEeIJI0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe JeHCTBUs TOKa, B3aUMO/elCTBUe
MarHuTOB, 3JIEKTPOMarHuTHasi HWHAYKLHS, [eWCTBUe MAarHUTHOrO TMOJsl Ha
TIPOBOIHUK C TOKOM W [IBIDKYILIUHCS 3apsifi, 3/1eKTPOMarHUTHbIe KOJie0aHWS |
BOJIHBI, TIPSIMOJIMHEMHOE pAaclpoCTpaHeHWe CBeTa, OTpakeHue, IpeoMIeHue,
vHTepdepeHusi, udpakius W TOJsApU3alUs  CBeTa, [AUCIepCUst CBeTa,
dhoTtoanekTpruueckuiiabhdekT(orosddekT),cBeToBOeJaBIeHe,BO3HUKHOBEHHE



JIMHENYaToro CIleKTpa aroMa BOJOpOJAa, eCTeCTBeHHas M MCKYyCCTBEeHHas
PaJiIM0aKTHBHOCTb;

OMUCHIBATH M3y4YE€HHble CBOMCTBA BelecTBa (3/1eKTpUYeCKHe, MarHWUTHBIE,
ONTMYEeCKWe,  37eKTPUUYECKYyK)  MPOBOAMMOCTb  pas3lMYHbIX  Cpell) WU
5/IeKTPOMAarHUTHbIE sIBJIeHUS1 (TIPOLIeCChI), WCIO/b3ys (PU3UYecKue BeJIMUYMHBIL:
3JIEKTPUUECKUM 3apsif, Ch/a TOKA, SJIEKTPUYECKOe HarpsUKeHue, 371eKTPUYecKoe
COTIPOTUBJIEHHE, PA3HOCTh TOTEHI[MA/IOB, eKTPOABIDKYILAsl cuia, paboTa TOKa,
VHAYKLWS MarHUTHOrO mnons, cuia Awmrmepa, cuiaa JIopeHla, WHAYKTUBHOCThb
KaTyILlIKW, SHepPrus 3JIeKTPUYeCKOr0 WM MarHWTHOrO II0JIed, Mepuoj, M 4acToTa
KonebaHuii B KosiebaTebHOM KOHType, 3apsi[y W CWJa TOKa B TIpoLjecce
rapMOHUYECKUX 37IeKTPOMarHUTHBIX KojebaHu, ¢OKyCHOe pacCTosiHue U
ONTHMYeCKasi CWja JMH3bl, MPU OMUCAHUMU TPAaBWIBHO TPAaKTOBaThb (U3WYECKUI
CMBICJI MCMO/b3yeMbIX BeJMUMH, WX 0003HaueHUsi U eJWHHLbl, YKa3bIBaTb
(GopMy/ibl, CBA3BIBAIOLME JIaHHYIO (U3WYECKYI0 BeJWYMHY C JAPYTUMH
Be/IMUMHAaMUY;

OMHWCHIBaTh H3y4YeHHble KBAHTOBbIE SIBJIEHUSI W TIPOLIECChI, UCIO/b3YS
(¢u3rueckre BeJWYMHBL: CKOPOCTh 3/1€KTPOMarHUTHbBIX BOJIH, J/MHA BOJHBI U
4yacToTa CBEeTa, SHEPrysi U UMITY/bC (DOTOHA, MEPUOJ, MOTypacnaza, SHEPrusi CBs3U
aTOMHBIX $i[lep, TpPU OIMCAaHWM [IPaBUJBHO TPAKTOBaTh (PU3MUYECKUN CMBICI
UCTIOMb3yeMbIX BeMUMH, UX 0003HaueHusi W e[UHHULbl, YKa3biBaTb (HOPMYJIbI,
CBSI3bIBAIOL[ME [JIAHHYI0 (DU3UYECKYH0 BeJWYMHY C [JPYTUMM BeUUMHaMH,
BBIUUCJIATH 3HaUeHUe (PU3NUYeCKON Be/TMUUHBI;

aHa/IM3UPOBaTh (PU3MUECKHe TPOLIeCChl U SIBJIEHUS, MCIO0JIb3Yys (PU3nueckue
3aKOHbI U MPUHLIUIILL: 3aKOH OMa, 3aKOHBI TI0C/Ie0BaTeIbHOIO Y Mapasule/bHOro
COoeJMHEHUs] TIPOBOJHUKOB, 3aKoH J[koyns—JleHlla, 3aKOH 371€KTPOMarHUTHOU
VH/YKL1Y, 3aKOH NPSIMOJIMHEMHOT0 pacnpoOCTPaHEHUs! CBeTa, 3aKOHbI OTPaKeHUsI
CBeTa, 3aKOHbI IpeJIOMJIeHUsI CBeTa, YpaBHeHHWe ODUHIUTerHa A1 QoTo3¢deKTa,
3aKOH COXPaHEHHsl SHEepruM, 3aKOH COXpPaHeHWs] UMIY/bCa, 3aKOH COXpaHeHUs
5JIEKTPUYECKOr0 3apsi/ia, 3aKOH COXPaHeHHsi MacCOBOI0 UuC/a, MOCTy/aThl bopa,
3aKOH pa/IM0aKTHMBHOIO pacriajia, Py 3TOM Pa3/MyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ero MaTremMaThyeckoe BbIpaKeHWe U YCI0BUSL (TpaHULbl, 006sacTi)
MIPUMEHUMOCTH;

oTpeie/isiTh HarnpaB/ieHre BeKTOpa MHAYKLMM MarHUTHOTO MOJIsi IPOBO/IHYKA
C TOKOM, Cujibl AMriepa U Ccyjibl JIopeHL]a;

CTPOUTh U OIKCBIBaTh U300pakeHHe, CO3/laBaeMoOe TUIOCKUM 3epKajioM,
TOHKOM JIMH30M;

BBIMIO/IHATh 3KCIEPUMEHThl 10 WCC/AeI0BaHUIO0 (PU3NYECKUX SBJIEHUW U
MIPOL[ECCOB C MCMOJIb30BaHUWEM TMPSIMbIX UM KOCBEHHBIX W3MEpPeHWM: NpPU 3TOM
(hopMyMpoBaTLIIPOO/IEMY/3a/[auyUTHUTIOTe3yyueOHOT09KCIIepUMEeHTa,



cobupaTh YCTaHOBKY W3 TIpej/IOKeHHOro 000py/0oBaHUs, TPOBOJUTH OMBIT U
(dhopMyMpoBaTh BBIBO/IbI;

OCYIIIeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUecKrux BeJIUUrH, NPy
3TOM BBIOMPATh ONTUMAJIBHBIA CTIOCOO W3MepeHWs W HCII0/Ib30BaTh W3BECTHBIE
MeTO/Ibl OLIEHKU MOTPelIHOCTEeN U3MepeHUM;

MCC/IeJ0BaTh 3aBUCMMOCTU (PM3UUECKUX BeIMUKH C UCII0/Ib30BaHUEMITPSIMBIX
M3MepeHU: TIPU 3TOM KOHCTPYHMPOBAThb YCTaHOBKY, (MKCHPOBATb pe3y/bTaTbl
TI0/TyUeHHOW 3aBHUCUMOCTH (GH3UUECKUX BeJIMUMH B BHje Tab/WI[ U TpaduKOB,
JlenaTh BbIBO/IbI 110 pe3yJ/ibTaTaM UCC/Ie[JOBaHUS;

cobmtoaTh mpaBraa 6e30MacHOro TPyZJa TMpU MpPOBeZieHUU UCC/ie[loBaHUM B
paMKax y4eOHOro SKCIiepuMeHTa, yueOHO-UCC/e/0BaTe/lbCKOW U TPOeKTHOMN
JesITeJIbHOCTU C WCII0J/Ib30BaHWEM H3MepHUTe/bHBIX YCTPOMCTB U JTabopaTOpPHOTO
obopymoBaHus;

peliatb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (DU3MYECKOM MOJeIbIo,
WCTOJIb3ysl (pr3UuecKre 3aKOHbI Y TIPUHLIMIIBI, Ha OCHOBE aHa/iM3a yC/IOBUS 3a/jauu
BbIOMpaTh (PU3NYECKYI0 MOJe/ib, BBIJENITh (hr3nuecKre BeTUUYUHBI U (HOPMYIIbI,
HeoOXoJuMble [/is1 eé pellleHHs, TPOBOAUTh PACUéThl U OLIEHWBATh peajbHOCTh
T0JyUeHHOT0 3HaueHus (PH3UUeCcKOoil BeJIMUUHBI;

pellaTh KaueCTBeHHbIe 3a/jJaul: BbICTPAUBATh JIOTUUECKH HEITPOTUBOPEUUBYHO
1[eNI0UKY PaCCY)K[eHUi C OIopoi Ha H3yueHHble 3aKOHbl, 3aKOHOMEPHOCTHU U
(dbu3rueckue siB/IeHUS;

WCTOMb30BaTh  MPU  pellleHWd  yueOHbIX ~ 3ajjau  COBpeMeHHbIe
MH(MOpMaI[MOHHbIe TeXHOJIOTHUH [/l TIOMCKa, CTPYKTYpUPOBaHUs1, MHTepIpeTalyiu
Y TIpe/icTaB/IeHys yueOHOM 1 HayuHO-TIOMY/ISIpHOM HHGOPMAIUH, TTOTyUYeHHON 13

Pa3IMYHbIXMCTOUHHUKOB,KDUTUUECKHMaHAIU3MPOBAThII0/y4aeMyHOUH(GOPMaLUIO;

OOBSICHSITh TIPUHLIUIBI  ZIEMCTBUST MaIlMH, TIPUOOPOB M TeXHUUECKUX

yCTPOMCTB,pa3iMuaThyCI0BUSNX0€3011aCHOTOMCTIOH30BAHUSBIIOBCE[HEBHOM
YKU3HU;

TIPUBO/IUTH TIPUMEpPHI BKJIa/la POCCUMCKUX U 3apyDe)KHbIX YUEHBIX-(DU3HUKOB B
pa3BUTHe HaykKu, B OOBSICHEHHE TIPOLIeCCOB OKPY’KaloIllero Mupa, B pPa3BUTHE
TeXHUKHU U TeXHOJIOTUH;

WCII0J/Ib30BaTh TeOpeTUUYeCKre 3HaHUs 10 (hH3uKe B TOBCEAHEBHOU >KU3HUJIS
obecrieueHusi 6e30MacHOCTH MpU OOpaIlieHud ¢ TIpubopaMM M TeXHUUYeCKUMHU
yCTpPOMCTBaMH, [jisi COXpaHeHUs 3/I0pPOBbsl U COO/IIO/IeHUs HOPM 3KOJIOTMUeCcKOro
TIOBe/IeHHs1 B OKpY»Katollleil cpefie;

paboTatb B TpyMIe C BBITOJHEHWEM Ppa3/MYHbIX COIMA/BHBIX pOJIeH,
TJIAaHUPOBaTh paboOTy TpyIbl, paliMOHAJbHO pacripefiefisiTh 005S3aHHOCTU U
TIJIAHUPOBATh JleATeTbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aZleKBaTHO OL€HWBAaTh
BKJIa/l K&XK/IOTO U3 YUaCTHUKOB TPYTIIBI B PellieHre pacCMaTprUBaeMoii po0ieMbl.



TEMATNYECKOEIIVIAHUPOBAHUE

10 KVZTACC
Ko/muecTBo yacos JJIEKTPOHHBIe
HaumeHnoBaHuepasje/10BUTEM (uudposbie)
Ner/mx KontpoabHble | IIpakTHueckue
NporpaMmsI Bcero oOpa3oBare/bHbIE
paboTsI paboTbI
pecypchl
Pazgenl. ®PUSNKAUMETO/JbIHAYYHOI' OIIO3HAHUSA
1.1 PuU3MKauMeTO/bIHaAYYHOI'0 [I03HAHUS 2 Bubmotexal[OK
https://m.edsoo.1u/7f41bf72
Wtoro nopaszeny 2
Pazpen2. MEXAHHNKA
2.1 Kunemarvika 5) Bubmiorexal 0K
https://m.edsoo.ru/7f41bf72
bubmoTtekal [OK
22 Auramuka 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPaHEeHUSB MeXaHUKe 6 1 1 BubmorekalJOK
https://m.edsoo.ru/7f41bf72
Wtoro no paszgeny 18
Pa3gen3.MOJIEKYJ/ISPHAAPN3NKANU TEPMOJUHAMUKA
31 OCHOBBIMOJIEKY/IIPHO-KMHETUYECKOM 9 1 bubmorekal [OK
' TEeOpHH https://m.edsoo.ru/7f41bf72
bubmoTtekal [OK
32 OCHOBBITEPMOAMHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIeCOCTOSIHHSIBELL[eCTBa. 5 bubmmorekal[OK

@da30Bble n1epexo/ibl

https://m.edsoo.ru/7f41bf72




Wtoro nopaszeiny

24

Pa3pend. 3JIEKTPOJVUHAMUMKA

bubmoTtekal [OK

4.1 NeKTPOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
4 [TocTOSIHHBIA1EKTPUUECKUHATOK. TOKIB 1 1 1 Bbubmotekal[OK

' Pa3/INUHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Wtoro nopa3zeny 22

PesepBHOeBpems 2 1

OBLIEEKO/IMYECTBOYACOBIIO ITPOI'PAMME 68 4 4

11KJIACC

KosnuecTBo yacoB JJIEKTPOHHBIE
HaumeHoBaHMepas/je/10BUTEM (uudpossbie)
Ner/n Konrponbnsbie | IlpakTHueckue
NMporpaMmsbl Bcero oOpa3oBaTe/IbHbIe
padoThI padoTHI
pecypchbl

Pa3penl.3J/IEKTPOJMUHAMUKA
11 MarnutHoenoJie.eKTpOMarHiuTHast 1 1 3 bubmuorekal [OK

' WHYKLIHST https://m.edsoo.ru/7f41c97c

Wtoro nopa3zeny 11

Pa3gen2. KOJIEBAHUSINMBOJIHBI
21 MexaHuueckrenseKTpOMarHuTHbIe 9 1 BbubmiorekallOK

' KOJ1e0aHust https://m.edsoo.ru/7f41c97¢
29 MexaHnueCcKruens/1IeKTPOMarHuTHbIe BOJTHBI 5 1 bubmuorekal[OK

' https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorekal [OK




https://m.edsoo.ru/7f41c97¢c

Nroro nopaspeny

24

Pa3en3.0CHOBBICIEIIMATIPHOUTEOPUVOTHOCUTE/ILHOCTHU

31 OcHoBbICTIELIMA/IBHONTEOPUH 4 bubmioTtekal [OK
' OTHOCHUTE/IbHOCTH https://m.edsoo.ru/7f41c97¢c
Wroro niopasgeny 4
Pa3nend. KBAHTOBASI®OU3NKA
4.1 OJ/1eMeHTbIKBAHTOBOMONTUKUA 6 Bubmorexal]lOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenneatoma 4 Brbmorekal]OK
https://m.edsoo.ru/7f41c97c
bubmorekal [OK
4, A
3 TOMHOE A1PO > https://m.edsoo.ru/7f41c97c
Nroro nopazpeny 15

Pa3pen5.3/IEMEHTBIACTPOHOMMUUNU ACTPODPU3UNKH

5.1 D/1eMeHTbIaCTPOHOMHUM acTPO(U3NKH 7 }]?;:i?/l;lrfeeiiﬁ?ul/gfmwk
Wtoro nopaszeny 7
Pa3pen6.0ObOBIIAOIIEE ITIOBTOPEHUE

6.1 O600111at011[eeTIOBTOPEHHE 4 }]?tlfs?/l;lr(r)l.T:szz]c_)l.?uI;f4lc97c
Wroro nopasgeny 4
PesepBHOeBpems 3
OBLIEEKO/IMYECTBOYACOBIIO ITPOI'PAMME 68




IIOYPOYHOEIVTIAHUPOBAHUE

10 KJIACC
No KosmmyecTBouacoB
1 | Temavpoka B K - JlaTrausy OnekTpoHHbIeNU(ppoBLIeOOpa3oBa
yp ce OHTPOJ/IbHbIE PaKTHYeCKHe | .o Te/TbHBIEPeCyPChI
/ ro padoThI padoThI
n
®dusrKa — HayKa 0 IpUpo/e.
bubmoreka LJOK
1 HayuHble MeTO/ibI TTO3HAHUS 1 05.09.24 hitps://m.edsoo.u/H0c32e2
OKpY>KaroIllero Myupa
Ponb 1 MecTo GpU3MKY B
(hopMHpOBaHUM COBPEMEHHOM bubmioreka LJOK
2 o 1 06.09.24
Hay4YHOU KapTUHbI MUpa, B https://m.edsoo.ru/ff0c33e6
NIPaKTUYECKOH J1eITeJIbHOCTU JTI0ZeN
MexaHWUeCcKOe IBH)KEHHUE.
OTHOCUTEIBHOCTb MeXaHUUeCKOro bubmoteka LIOK
3 1 12.09.24
JIBwkeHus. [lepemellieHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue
4 PaBHOMepHOeTPSIMOJ/IMHEHOe IBU)KEH 1 13.09.24 bubmoreka IIOK
ve T https://m.edsoo.ru/ff0c3620
c PaBHOYCKOpeHHOenpsIMOIMHeHOe 1B 1 19.09.24 bubmoteka LIOK
VKeHue T https://m.edsoo.ru/ff0c372e
KpuBonvHeliHoe JBrKeHUe.
6 ,[[[B)I/DKEHI/IE Mmare '?/IaﬂbHof/i TOYKH I10 1 20.09.24 Bubmorexa LIOK
p R https://m.edsoo.ru/ff0c3ada
OKDY>KHOCTHU
CBobo/iHoe TazieHre. Y CKopeHue bubmoreka IIOK
7 1 26.09.24
CcBOOOHOTO TafieHusI https://m.edsoo.ru/ff0c39cc
[TpuHLMn oTHOCUTeNbHOCTU ["anunes.
PUHL bubmioreka LJOK
8 WHeprnanbHble CUCTeMBbl OTCYeTa. 1 27.09.24
o https://m.edsoo.ru/ff0c3be8
IlepBbliizakoHHbIOTOHA
Macca Tena. Cuna. [IpuHyun
9 Cynepro3uLKU CUI BpTo ](4)171 3aKOH 1 03.10.24 Enbrmorexa HOK
ynep H ) pou o https://m.edsoo.ru/ff0c3be8
HrploTOHa /7151 MaTeprabHOM TOUKU
10 Tpetuii 3akoH HetoTOHa /17151 1 04.10.24 bubsmmoreka LIOK




MaTepHa/IbHBIX TOUYEK

https://m.edsoo.ru/ff0c3be8

3aKOH BCeMUpHOro taroreHus. Cusa

bubnuoreka IIOK

1 TAMECTH. 10.10.24 https://m.edsoo.ru/ff0c3d00
ITepBasgKoCMUUeCKasiCKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10.24 bubmiorteka LJOK
Tesa T https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koa@guiieHT TpeHus.
13 Cuna CEH OTI/IB]IeI-(IbI/(Ii:I r? )51 BI/IE(EHI/II/I 17.10.24 Bnbmiorexa LIOK
p P A o https://m.edsoo.ru/ff0c3f76
Tesia B JKUIKOCTHU UK rase
[TocTynaresibHOe M BpalliaTe/ibHOEe
14 JIBIDKeHHe abCOoTFOTHO TBEPZOTO Tea. 18.10.24 bubmuoreka LIOK
Mowmentcuisl. [1neyocussl. o https://m.edsoo.ru/ff0c41a6
Y cnoBUsIDABHOBECHUSITBEDIOTOTEIA
VMmyibC MaTepUaibHOM TOUKH,
CUCTeMbI MaTepUabHbIX TOYEK. bubmoteka LIOK
15 24.10.24
WMty nibC cuiibl. 3aKOH COXpaHeHUst https://m.edsoo.ru/ff0c43d6
MMITy/1bCa. PeakTBHOeIB)KeHHUe
PaboTa ¥ MOIITHOCTb CHJIBI.
KuneTtuueckasi sHeprus
16 MaTepyanbHOW TOIIiI/I 25.10.24 Enbrmoreka HOK
P ) o o https://m.edsoo.ru/ff0c4502
TeopemMaobr3MeHeHUUKUHETHUECKOM
SHepruu
[ToTeH1anbHasA SHEPrus.
[ToTeH1ManbHasi 3HEPrHUsl yIpPyro
17 edo i}m 0BaHH01?1111) )KIEI[HII:?IY 07.11.24 Enbrmorexa HOK
AeGOpMHp Py ’ o https://m.edsoo.ru/ffO0c461a
[ToTeHLMaTbHAsIIHEPTUSITETABOTA3UIT
OBEpPXHOCTU3eM/IU
[ToTeH1ManbHBIE U HEMTOTEHL[MAIbHbIE
cusibl. CBsA3b paboThI
HeIOTeHL[Ua/IbHbIX CUJI C U3MeHeHUeM bubmoteka LIOK
18 o 08.11.24
MeXaHU4YeCKOW SHepruu CUCTeMBbI TeJl. https://m.edsoo.ru/ff0c478c
3aKOHCOXpaHeHUsIMeXaHUYeCKON
SHepruu
19 JlaboparopHasi pabota 14.11.24

«WccnenoBanme cBsi3u pabOThI CUJTIBI C




V3MeHeHHeM MeXaHUYeCKOU SHepruv
Tesla Ha pUMepe pacTsHKeHHUs
PE3MHOBOr0 JKI'yTa»

KoHTpospHast paboTa 1o Teme

bubnuoreka IIOK

20 «KnHemaTurka. JIuHaMUKa. 3aKOHbI 15.11.24 httos://m.edsoo rw/ff0cab74
COXPaHeHHUsl B MeXaHUKe» AUDS./HN.eCS00. UL =
OcHOBHBIe NI0JI0’KEeHUST MOJIEKYISIPHO-

. ymp bubmuoreka IIOK
21 KWHETUUECKOW TeOPUH. 21.11.24
https://m.edsoo.ru/ff0c4dc?
bpoyHoBckoeBmxenue. Inddysus
XapakTep JABWKeHUs U

2 B3aUMO/EACTBHS YaCTHL| BEILeCTBa. - 99 .11.24
Mogenu cTpoeHus ra3oB, XUAKOCTeN
U TBEP/bIX Tesl

23 Macca monekys. Konuuectso 28.11.24
BelectBa. [locrosiHHass ABorazipo
TenioBoe paBHOBecHe. Temneparypa

24 U eé u3MepeHue. 29.11.24
[ITkanaremneparypllenbcus

75 Upeanbhbiii ra3 B MKT. OcHOBHOe 05.12.24 bubmmoreka LIOK
ypaBHeHue MKT T https://m.edsoo.ru/ffOc4fde
AbGcomoTHast TeMriepaTypa Kak Mepa
Ccpe/iHell KWHeTUYeCKON SHepruu bubnuoreka LIOK

26 06.12.24
JBIDKEHUS MOJIEKYI. https://m.edsoo.ru/ff0c511e
YpaBHeHueMeHzeneeBa-KnaneiipoHa

27 3akoH/]anbToHa. ['a30BbIe3aKOHBI 12.12.24
JlaboparopHasi pabota

78 «VccnefoBaHre 3aBUCUMOCTH MEXAY 13.12.24
rapaMeTpamH COCTOSIHUS
pa3peXeHHOro ras3a»

M3ormponeccel B BjealbHOM rase 4 ux bubnuoreka LIOK

29 19.12.24
rpaduueckoe npeJicTaBjeHre https://m.edsoo.ru/ff0c570e

30 BHyTpeHHsIs1 SHeprus 20.12.24 bubmiorteka LJOK

TepMOZIMHAMUUYECKON CUCTEMBI U
Cr1oco0Obl eé U3MeHeHusI.
KosinyecTBOTEMIOTH ¥ paboTa.

https://m.edsoo.ru/ff0c5952




BHyTpeHHAs3HeprusiofHOaTOMHOT OU /]
easlbHOrorasa

bubmoreka LJOK
26.12.24

31 Bupprrerionepepauy 6 https://m.edsoo.ru/ff0c5c36
Y penbHasi TEM/I0EMKOCTD Bell[eCTBa.

30 KommyecTBo TeroTs! pu 271224 bubmoreka LIOK
Teriornepeaaye. o https://m.edsoo.ru/ff0c5c36
AmabaTHBIATIPOLeCC
[TepBbIli 3aKOH TEPMOIMHAMUKHU U €r0 bubmoteka LIOK

33 16.01.25
IIpUMeHeHre K W30IpoLeccaM https://m.edsoo.ru/ffOc5Sefc
HeobpaTuMoCTh TMpOL[eCCoB B

34 | mpu g e. Bropoii I;aIIjOH 17.01.25 Bnbmiorexa [JOK

pupoze. BTop e https://m.eds00.ru/ff0c6230
TepMOIMHAMUKHU
[Mpunuun gevictBus U KI1/1 TeryioBoit bubmoreka LIOK

35 23.01.25
MallKHbI https://m.edsoo.ru/ff0c600a

36 [Hukn KapHo u ero KIIJI 24.01.25

37 OKOJI0rYeCcKrernpo0/IeMbITeIIOdHep 30.01.25
TeTHUKU
O6ob6matomuii ypok «MoJieKyasipHast bubmoreka LIOK

38 31.01.25
(ur3nka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTpospHast paboTa 1o Teme

bubmmoreka IIOK

39 «MonekynspHas GH3MKa. 06.02.25 httbs://m. edsoo rw/f0c6as0
OCHOBBITEDMOJUHAMUKI» AHPS:AHM.EAS00.TUATICA L

40 [Tapoobpa3oBaHue 1 KOHAEHCALUSI. 07.02.25 bubmoteka LIOK
Wcnapenue v KumneHuve T https://m.edsoo.ru/ff0c63b6
AGcomoTHasi 1 OTHOCUTETbHAs

41 BJIaYKHOCTb BO3/yXa 13.02.25 Bubmorexa LIOK

O3AYXa. R https://m.edsoo.ru/ff0c64d8
HacebimjeHssiimnap
Teéppgoe teno. Kpucrammyeckue u
amop(HbIe Tena. AHU30TPONUS
42 CBOfII)(CZI")l"B KPUCTA/VIOB }Knp Kue 14.02.25 Enbmoreka HOK
P - AR o https://m.edsoo.ru/ff0c65f0
KPHUCTaJIbL.
CoBpemeHHbIEMaTepUaJbl
43 [InaBneHue ¥ KpUCTa/UIA3aALUA. 20.02.25 bubmoreka LIOK

YAEJ'IBHEIH TeIyIOTa IlJIaBJIeHH .

https://m.edsoo.ru/ff0c6708




Cybmmariust

bubmoreka IIOK
44 YpaBHeHUeTerI0BorobanaHca 21.02.25 https://m.edsoo.ru/ff0c6820
O/eKTpU3aLus TeJl. DJIeKTPUUeCKUN
45 3aps, p,[[BaL]IBI/I a JIeKT I/IHI;CKI/IX 27.02.25 Eubmiorexa LIOK
PAZ, A p o https://m.edsoo.ru/ffO0c6bcc
3apsi/ioB
[IpoBOAHUKM, IU3TIEKTPUKU U
46 H(E)J'I HAOBO I;IfKI/I 3aK(l;)H COXpaHeHust 28.02.25 Eubmorexa LIOK
YTIPOBOA ' P o https://m.edsoo.ru/ff0c6bcc
37IeKTPUUECKOro 3apsifia
B3aumopeiicTBue 3apsjoB. 3aKOH
o . bubmoteka LIOK
47 KysioHa. ToueuyHbIN 3/1eKTpUYeCKU 06.03.25 https:/m.edsoo rw/ff0c6eed
3apsif
HarnpspkéHHOCTB 3/1eKTPUUeCKOro
riosig. [IpuHLun cynepro3uyumn bubmoreka LIOK
48 < 07.03.25
3/IeKTPUUECKUX IT0/IeH. https://m.edsoo.ru/ff0c6df2
JIMHUVHATNIPSHKEHHOCTU
PaboTa cus 3/1eKTpOCTaTHYeCKOro
bubmoreka LJOK
49 nozs. ToTexIpar. 13.03.25 https://m.edsoo.ru/ff0c6£00
Pa3HoCTBIIOTEHLIMA/IOB
[IpOBOJHUKM U IU3/IEKTPUKU B
50 BH[()?KT ’EOECTaTI/Iqe'L(lZKOM HO[J)IE 14.03.25 BuGmiorexa LJOK
P ’ T https://m.edsoo.ru/ff0c7018
JIv3neKTpruyecKasiipoHULIAeMOCTh
n bubmmoreka LIOK
51 OneKTpoéMKocTb. KoHgeHcaTop 20.03.25 hitps://m.edsooxw/f0c7126
OJ1eKTPOEMKOCTB IIJIOCKOT0
bubmiorteka LJOK
52 KOH/IeHcaTopa. JHeprus 21.03.25 hitps://m.edsoo.u/H0c72c0
3apsUKeHHOI'0 KOH/leHcaTopa
53 J—[a60pan)pHaH pabota I/I3Mepei11/1e 03.04.95
371eKTPOEMKOCTH KOH/IEHCaTopa
[IpuHLMI AeMCTBUS U IPUMEHeHHe
KOH/IeHCaTOPOB, KOIMUPOBaIbHOI 0
54 anrapara, CTPyWHOI O IpHHTepa. 04.04.25
O/IeKTpoCcTaTUuecKas3allyra.
3a3eM/IeHHe3/1IeKTPONIPUO0POB
55 OJIEKTPUUYECKUH TOK, YCJIOBHUS €ro 10.04.25




cyiecTtBoBaHUs. [10CTOSIHHBIV TOK.
Cwuna Toka. HampsbkeHue.
ConporuBreHue.
3akoHOMa1styyacTKarlenu

[TocnemoBarenbHOE, MapasienbHOe,
CMeIlIaHHOe COeMHEHHe

bubnmoreka IIOK

56 | mpoBoaHMKOB. JlabopaTopHasi paboTta 11.04.25 httbs://m. edsoo.ru/FOC74f0
«/3yueHne cMelIaHHOTO COeJHeHUs e
pPEe3UCTOPOB»

57 PaboTa ¥ MOIIJHOCTb 3JIEKTPHUYECKOT0 17.04.25 bubmoreka IIOK
TOKa. 3akoH/IxoyJis-JIeHiia T https://m.edsoo.ru/ff0c7838
3akoH OMa /17151 TOJTHOM (3aMKHYTOM)
snekTpuueckoi ienu. KopoTkoe

58 | 3ambikanue. JlabopaTopHasi pabora 18..04.25 Bubmorexa LIOK

https://m.edsoo.ru/ff0c7ae0
«3mepenue 3/]C UCTOUHMKA TOKA U
€r0 BHYTPEHHEro CONPOTUB/IEHUSI»
OJIEKTPOHHAs IPOBOAUMOCTD

59 TBEP/bIX MeTa/JIOB. 3aBUCUMOCTb 94.04.25
COTPOTHBJIEHUS] METAJI/IOB OT
Temriepatypbl. CBePXIIPOBOAUMOCTh

60 SnelprquCKHH TOK B BaKyyMe. 95.04.25
CBONCTBa 3/IEKTPOHHBIX [TyUKOB
[TonyripoBofHUKY, UX COOCTBEHHast U
TpyUMecHast IPOBOAUMOCTb. bubmoteka LIOK

61 o 15.05.25
CaoricTBap—n-riepexosa. https://m.edsoo.ru/ff0c84ae
[ToyTIpOBOTHUKOBBIENIPHUOOPHI
OneKTpUUYeCcKrii TOK B pacTBopax 1

62 pacrnaBax 3JIeKTPOJIUTOB. 15.05.25 bubnuoreka LIOK
OJIEKTPOJIUTUYeCKassAUCCOLaLiUs. o https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIU3
OneKTpUYeCcKri TOK B rasax.

CamocTosTenbHbINA U bubmoteka LIOK

63 o 15.05.25
HeCcaMOCTOATe/IbHBIN pa3ps,. https://m.edsoo.ru/ff0c84ae
Monnus. [11azma

64 | OsekTpuueckue MpUOOPHI U 16.05.25 bubsmoreka [IOK




YCTPOUCTBA U UX MPaKTUYeCcKoe
IpHUMeHeHue. https://m.edsoo.ru/ff0c86fc
I[TpaBuaTeXHUKNOE30MIaCHOCTH
65 O06o01arIIUHYPOK 1 16.05.25 bubnuoreka IIOK
«DIEKTPOJMHAMUKA» T https://m.edsoo.ru/ff0c88be
KonTponbHast paboTa 1o Teme
«DsekTpocTaThka. [1ocTOsHHBIN bubmoteka LIOK
66 N 1 1 16.05.25
3/IeKTPUYECKHUU TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
pa3UUHBIX Cpefax»
67 Pe3epBHbiil ypok. KoHTposbHas 1 16.05.25 bubmoteka LIOK
paboTa 1o TemMe "IneKTpoAMHAMUKA" T https://m.edsoo.ru/ff0c8c56
68 Pe3sepBHbIil ypok. O6061marommii 1 bubmoreka IIOK
ypokK 110 TeMaMm 10 ksiacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68 3 3
[TPO'PAMME
11KJIACC
No KosmuecrBoyacos
Jarausyq OneKTpoHHBIeN(poBBHICOOpa3oBare
n/ Temaypoka Bce | KonTpoabnsbiep | IIpakTHueckue CHMS IbHBIEPECYPChI
n ro aboThI paboThI
Ma oe nosie. Bekto
1 Mar?I:ITTHP;f/i ;HH K I/IIiI(T P 1 03.09.24 Bubmorexa LIOK
AYELHH. R https://m.edsoo.ru/ff0c9778
JIMHUMMarHUTHOMUHYKLUU
MarHuTHoe 1oJie IPOBOJHUKA C
’ TOKOM. OnbIT DpcTea. 1 04.09.24 Bbubmuoreka LIOK
B3anMozeiicTBre TIPOBO/JHUKOB o https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHnasi paborta
3 «I/I3yEEHI/II; MaFlI){I/ITHOFO oSt 1 1 10.09.24 Bubmmorexa LIOK
o https://m.edsoo.ru/ff0c98fe
KATYIIKU C TOKOM»
4 [JeiicTBMe MarHUTHOIO MOJISE Ha 1 1 11.09.24 Bubmoreka IIOK
MPOBOJHUK C TOKOM. Cusia https://m.edsoo.ru/ff0c9ac0
Awmrepa. JlTabopaTopHast paboTa




«VccnenoBanue gencTBus
TIOCTOSIHHOT'O MarHUTa Ha paMKy
C TOKOM»

[JevicTBMe MarHUTHOrO IOJISL Ha
JBYDKYILYHOCS 3apsDKeHHYHO

bubmmoreka LIOK

17.09.24
> yactuily. Cua Jlopenriia. PaboTta https://m.edsoo.ru/ff0c9df4
cuibl JIopeHla
OneKTpoOMarHyWTHasi UHAYKLHSI.
6 E}?TOII{{ ];e;(TSIECMHa;HH;HgII; 18.09.24 https://resh.edu.ru/subject/lesson/
AYKLH. AYKLAH. e 4908/conspect/96374/
3aKOH 3/IeKTPOMarHUTHOU
nHAyKIuy dapazies
JlabopaTopHast pabora
7 «I/ICCJ[I)E OgaHI/Iep ABJIEHUSA 24.09.24 Bufmzorexa [IOK
A < o https://m.edsoo.ru/ff0ca150
3/IeKTPOMAarHUTHOW MHAYKLIAW»
NHpykTUBHOCTG. fIB/IeHue
camouHAayKuuu. 31C
8 CaMOI/IHAyKuI/II/I Bge rust 25.09.24 Bubmioreka LIOK
AYKOHH. p o https://m.edsoo.ru/ff0ca600
MarHUTHOTO T0JIsI KaTYLUKU C
TOKOM. DJIEKTPOMarHUTHOEMOoJie
TexHUuecKre yCTPOMCTBA U UX
TpUMeHeHHe: TTOCTOSTHHbIe
MEFHHTH 3/eKTDOMALHITEL https://wika.tutoronline.ru/fizika/
9 g p ’ -01.10.24 class/8/chto-nuzhno-znat-o-primenenii-
3/1eKTPOJBUTaTe/ b, YCKOPUTEIN elektromagnitov
3/IeMeHTapHbIX YaCTHLl,
WH/YKLMOHHAsI TleUb
O6o0061aroruii ypok
bubmmoreka IIOK
10 «MarHuTHoe roe. 02.10.24 https://m.edsoo.ru/ffO0cab82
OeKTpOMarHUTHasi UHAYKLIMSI»
KontposnbHast pabora o Teme
bubmoTeka LIOK
= «MarHuTHoe roe. 08.10.24 https://m.edsoo.ru/ff0cad58
D1eKTPOMarHUTHASIMHAYKLMSI»
12 CBobo/iHbIE MeXaHUUeCKHe 09.10.24 bubmumoreka LIOK

KonebaHus1. I"'apMoHMueckue
KosiebaHus1. YpaBHeHHe
rapMOHHUYECKHX KoJiebaHuH.

https://m.edsoo.ru/ff0caf06



https://wika.tutoronline.ru/fizika/
https://resh.edu.ru/subject/lesson/

[IpeBpallieHre S3Hepruuv

13

JlabopaTopHasi paboTa
«ccnemoBaHre 3aBUCHMOCTHA
Tepro/ia Majibix KojeOaHWi
rpy3a Ha HUTH OT JI/TMHbI HUTH U
MacChl rpy3a»

15.10.24

14

KosnebaTenbHbI KOHTYP.
CB0OO/IHbIE 3/IEKTPOMArHUTHbIE
KosiebaHUs B UjlealbHOM
KosebaTesTbHOM KOHTYPE.
AHanorusiMeXxiyMexaHuue CKUM
uu
3/IeKTPOMarHUTHBIMUKOJIe0aHUSI
MU

16.10.24

bubmmoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmysa TomcoHa. 3akoH
COXpaHEeHUsl SHEPTUU B
uziealbHOM KojiebaTeTbHOM
KOHTYpe

22.10.24

bubmioTeka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBieHKe O 3aTyXaroIIUX
KosiebaHusIX. BeIHYK1eHHbIe
MexaHU4ecKue KojeOaHus.
Pe3onanc.
BbIHYKI€HHbIE3/IEKTPOMarHUTH
bIeKOJIe0aHUs

23.10.24

bubmoTeka LIOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHbIH TOK.
CuHyconJanbHbIN TepeMeHHbIN
TOK. MOIIJHOCTb TIepeMEeHHOT 0
TOKa. AMIIUTYJHOE U
JleMCTBYIOIIlee 3HaUeHUe CHJIbI
TOKa U HarpspKeHUs

05.11.24

bubmmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[Ipou3BojCTBO, Nepesava v
notpebieHre 371eKTPHUUeCKOM
SHEepruu

06.11.24

https://resh.edu.ru/subject/lesson/
5529/conspect/146291/

19

YCcTpoKCTBO ¥ MpakTUUYecKoe
TIpUMEHEeHHe 3JIeKTPUYECKOro

12.11.24

bubmmoreka LIOK
https://m.edsoo.ru/ff0cc324



https://resh.edu.ru/subject/lesson/

3BOHKA, reHepaTopa
riepeMeHHOT0 TOKa, JIMHUM
3/IeKTponepesiay

20

JKOJIoThYecKre pyucKy rpu
IIPOM3BO/CTBE 3/7IeKTPOIHEPIUH.
KynbTypa ncrnonb3oBanus

13.11.24

https://resh.edu.ru/subject/lesson/

5922/main/79074/
3J1eKTPO3HEepruy B
TOBCeJHEBHOU >KU3HU
MexaHuyecKkrie BOJTHbBI, yCIOBUS
acripoctpaHenus. [lepuos.
21 I():KOPPOCprpaCHpOCTpal})IerIH U 19.11.24 Bubmzorexa [IOK
https://m.edsoo.ru/ff0cca54
JiTMHa BOJIHBL. [lonepeunsle u
TIPO/I0/IbHBIEBOJIHBI
3ByK. CKOpOCTb 3BYyKa.
22 I'pomMKoOCTh 3BYKa. BeicoTaToHa. 20.11.24 Bubmioreka LIOK
https://m.edsoo.ru/ff0cccOc
Tem0Op3ByKa
OeKTpOMarHUTHbIE BOJTHbI, X
KIP bubmmoreka IIOK
23 CBOMCTBA U CKOPOCTb. 26.11.24
https://m.edsoo.ru/ff0ccfe0
[11kanas/1eKTpOMarHUTHBIXBOJTH
[TpyHLMIIBI paIUOCBSA3U U
24 TeJieBUleHUs. Pa3BuTre CpefCcTB 27.11.24 https://lektsii.net/2-365.html
cBs3u. Pagunosiokaiyist
75 KonTponbHast paboTa 03.12.24 bubmmoreka LIOK
«Konebanust 1 BOJTHBI» T https://m.edsoo.ru/ff0cc6f8
[TpssimonuHerHoe
pacrnpocTpaHeHue CBeTa B bubmmoreka LIOK
26 o o 04.12.24
oZHOpoJHOM cpefe. ToueuHbln https://m.edsoo.ru/ff0cd350
MWCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI
oTpakeHus cseta. [locTpoenue Bubmioreka IIOK
27 . 10.12.24
1300pakeHui B TIJIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkase
28 IIpenomienue cseta. ITonHoe 11.12.24 Bbubmioreka IIOK

BHYTpPEHHee OTPa’KeHue.
[TpefenibHBIN YT/ [OJIHOTO

https://m.edsoo.ru/ff0cd7f6



https://resh.edu.ru/subject/lesson/

BHYTPEHHEI0 OTPaykKeHUs

JlabopaTopHasi paboTa

bubmmoreka IIOK
29 «/3MepeHue TI0Ka3areJist 17.12.24 httos://m.edsoo ru/ffocd67a
TIpeJIOMJIEHUS] CTEeKJIa» :
JIun3bl. ITocTpoeHue
30 n300pakeHUit B JTUH3e. 18.12.24 Bbubmoreka IIOK
@dopMyia TOHKOW JTUH3BI. o https://m.edsoo.ru/ffO0cdd1e
YBenueHue JTUH3bI
JlaboparopHast paboTa ,
- https://urok.1sept.ru/articles
31 «/ccnepoBanre CBOMCTB 24.12.24 1597721
1300paKeHUH B JIMH3AX»
Hucriepcust cBeta. Cr10XKHBIN
cocras Geytoro ceera. [[ger. 25.12.24 1 | https://urok.1sept.ru/articles
32 JlaboparopHast paboTa
I /597721
«Habsmrozenue gucnepcun
CBeTa»
Nurepdepeniiys cBera. Bu6miorexa LOK
33 Mucpaxiua csera, , 14.01.25 https://m.edsoo.ru/ff0ced22
HduvdpakioHHas peléTka
34 ITorepe4yHOCTL CBETOBLIX BOJIH. 15.01.25 Bubmioreka IIOK
[Tonsipusanus cBeta o https://m.edsoo.ru/ff0cf02e
OnTtuyeckue pUbOpPHI U https://wika.tutoronline.ru
35 YCTPOKMCTBA U YCIOBUS UX 21.01.25 /fizika/class/11/vidy-opticheskih-
6e301acHOro NMpUMeHeHust priborov-i-ih-osnovnye-harakteristiki
36 ITocTtynaTel Teopuu 92.01.25 bubmmoreka LIOK
OTHOCHUTE/TbHOCTH o https://m.edsoo.ru/ff0cf862
OTHOCUTE/IBHOCTh
bubmmoreka IIOK
37 OJIHOBPEMEHHOCTH. 3aMe/jleHre 28.01.25 https://m.edsoo.ru/ff0cfad?
BpeMeHU U COKpallleHue /IJTUHbI
OHeprus U UMILYJIbC
38 PeIITUBUCTCKOM YaCTHILbI. 99.01.25 bubmmoreka LIOK
CBs13b MaCChbI C SHEPrUen u o https://m.edsoo.ru/ff0cfc68
VIMITY/IbCOM. DHEPTUsIOKOsI
39 KontposnbHas pabora «OnTHKa. 04.02.25 bubmmoreka LIOK

O/1eMeHTbI TeOpUU

https://m.edsoo.ru/ff0cf6f0



https://wika.tutoronline.ru/
https://urok.1sept.ru/articles
https://urok.1sept.ru/articles

OTHOCHUTE/IbHOCTH»

®otoHbl. Dopmyiia [1naHKa.

bubmioTeka LIOK

40 OHeprusi 1 UMNyJibC HoToHa 05.02.25 https://m.edsoo.ru/ffOcfe16

OTKpbITHE U UCCel0BaHUE
bubmioTeka 1IOK

41 ¢dorosddekra. OmnbiThl A. T 11.02.25 hitps:/m.edsoo. ru/f0cffcd
CroneTtoBa
3akoHbI poToaddekTa.

YpaBHeHue DUHILITeWHa JJ1s1
bubmmoreka IIOK

42 (poTosppexra. 12.02.25 https://m.edsoo.ru/ff0d015e
«Kpacnasrpaxuia»
doToapdekra

assieHue cseta. O I1. H.
43 ﬁe]gz Ie{;al R 18.02.25 Brbmorexa LIOK
AeBa. . o https://m.edsoo.ru/ff0d04a6
XHMHUeCKoeJeMCTBUeCBeTa
TexHuueckre yCTpOWCTBa U

44 IIpaKTUYeCKoe IIpUMeHeHue: 19.02.25 https:/studfile.net/preview
dhoTo3/1eMeHT, hOTOIaTUMK, T /5354081/page:6/
coHeuHasi OaTapesi, CBeTOAUO/]

45 Perienue 3azau o teme 95.02.25 bubmmoreka LIOK
«3J1IeMeHTbl KBAHTOBOU ONTHUKU» o https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa.

46 OneiTel Pe3epdopga no 26.05.25 bubmmoreka LIOK
paccessHUIO o-4aCTHL]. A https://m.edsoo.ru/ff0d091a
[1nanetapHasimoJenbaTomMa

bubmioTeka LIOK

47 Hocrynareibopa 04.03.25 https://m.edsoo.ru/ff0dOafa
N3nyuenue u norsolexHye
(hOTOHOB IpU TIepexo/ie aToMa C bubmmoreka IIOK

48 05.03.25
OZJHOT'0 YPOBHS 3Hepruv Ha https://m.edsoo.ru/ff0d0afa
JIpyroii. BuipicrieKTpoB
BoHoOBBIE CBOMCTBA YaCTHI].

Bosnel ge bpoiins.
49 KopnyckynsipHO-BOTHOBOM 11.03.25 Bubmioreka LIOK

Ayanu3m. CrioHTaHHOe U
BBIHY)KJIEHHOE U3TyueHHe

https://m.edsoo.1u/ff0d0ca8



https://studfile.net/preview

OTKpbITHE PaZJUOAaKTUBHOCTH.
OnbiThl Pe3epdopga no

bubmmoreka LIOK

18.03.25
>0 orpeJejieH!I0 COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaZiIMOaKTUBHOI'O U3JTyYeHUsI
CaoiicTBa anba-, bera-, raMma- ) , .
uanyuenms. BiusHme https://wika.tutoronline.ru/himiya
51 ) 01.04.25 /class/11/v-chem-zaklyuchaetsya-yavlenie-
Pa/iHOaKTHBHOCTH Ha XKUBbIE radioaktivnosti-i-kto-ego-otkryl
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHa.
N3otornbl. Anbda-pacriaf. bubmmoreka IIOK
52 N . 02.04.25
OJIEKTPOHHBIU U MIO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
6erta-pacnaj. ['aMMa-u3nyueHue
OHeprus CBsI3U HYKJIOHOB B
saape. fnepHbie peakLyu.
N bubmmoreka IIOK
53 SAnepHbiii peakTop. [1pobaemel, 08.04.25 https://m edsoo rw/ff0d1356
TMepCIeKTUBbI, 3KOJIOrMYecKue :
aCreKThl /1ePHOM SHEepPreTHUKU
OneMeHTapHble YaCTHULbI.
OTKpbITUE TO3UTPOHA. MeTo/ bl
HabJ/TF0/IeHsT U perucTparuu
54 571eMEHTapHBIX YacTHL. 09.04.25 bubmmoreka LIOK
Kpyrasiicron https://m.edsoo.ru/ff0d0e38
«DyHaamMeHTalbHbIeB3aUMO/elC
TBUs. EquHCcTBOMU3NUeCKOM
KapTUHbIMHDAa»
Buj 3Bé31HOrO0 Hebda. https://interneturok.ru/lesson
CosBe3nusi, SpKye 3BE3/bI, /okruj-mir/4-klass/zemlya-i-
55 15.04.25
TUIAHEeThI, UX BUAUMOe chelovechestvo/zvezdnoe-
nBwKeHye. Co/THeUHasCUCTeMa nebo-velikaya-kniga-prirody
CouHue. ConHeyHa
JTHA JHEHHAA https://resh.edu.ru/subject/lesson
56 aKTUBHOCTb. VICTOUHUK 3Hepruu 16.04.25
. /5910/conspect/
CosnH1la ¥ 3BE3]
57 3BE3/IbI, UX OCHOBHbIE 22.04.25 https://resh.edu.ru/subject/lesson

XapaKTepPUCTUKHU.
3BE3/1bIT/TaBHOU
110C/1e[J0BaTe/IbHOCTH.

/5910/conspect/



https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://interneturok.ru/lesson
https://wika.tutoronline.ru/himiya

BnyTpeHHee cTpoeHue 3BE3/.
CoBpeMeHHbIe [1pefiCTaB/IeHUs O
TIPOUCXOXKAEHUU U 3BOJIFOLIUU
ConHija U 3BE3]]

Mneunsbiii [TyTh — Hallla
TI'anakTtuka. IlosoxxeHue u

http://astrophysmat.ru/wp-content/
uploads/2020/04

58 ,?BnmeHHe C&J}Hua B 'anakTtuke. 23.04.25 1% D0%9B%D0%B5%D0%BA%D 1
A/IaKTHKH. CEPHBIEABIPBI B %86%D0%B8%D1%8F-8.pdf

s/IpaxrasakTUK

Bcenennas. Pa3beranue

rasakTuk. Teopus bosbloro https://resh.edu.ru/subject/lesson
59 29.04.25

B3phbIBa. PeslMKTOBOEGM3/TyUeHNHe. /4937/conspect/

MerarasiakTvka

HeperieHHbienpo6/ieMblaCTPOHO https://resh.edu.ru/subject/lesson
60 30.04.25

MUU /4937/conspect/

KonTponbHast paboTa
61 «3J1eMeHTbl aCTPOHOMUHU U 06.05.25

acTpoU3NKU»

O6o01maroruit ypok. Posb

(GU3MKY 1 aCTPOHOMUM B https://cvberleninka.ru/articl

o ps://cyberleninka.ru/article

62 SKOHOMIHECKOH, Ny 07.05.25 /n/o-roli-estestvennyh-nauk-v-razvitii-

TeXHOJIOTMUeCKOM, COLMaTbHON

9 obschestva

1 9TUUeCKoU cdepax

JlesiTeIbHOCTH YesioBeKa

O6o6mmaromuii ypok. Posb 1
63 MecCTo (bPIESI/IIEI/I 1 aCTPOHOMMH B 13.05.25

COBpPEMeHHOW Hay4YHOU KapThHe

MHrpa

O6o6maromuii ypok. Posb

o https://znanio.ru/media/urok-69-

64 (bu3eCKOIi TeopuH B . 13.05.25 fizicheskaya-kartina-mira-

(hopMHpOBaHUY TIpe/|CTaBIeHUI 2617842

0 (¢u3MYecKoi KapTUHe MUpa
65 O6ob6maroiiuit ypok. Mecto 13.05.25 https://resh.edu.ru/subject/lesson

bu3rUeCcKoi KapTHHBI MUPA B
o0I111eM psiZTy COBPeMEeHHBIX
€CTeCTBEHHO-HAyUYHbIX

/6361/conspect/132140/



https://resh.edu.ru/subject/lesson
https://znanio.ru/media/urok-69-fizicheskaya-kartina-mira-
https://znanio.ru/media/urok-69-fizicheskaya-kartina-mira-
https://cyberleninka.ru/article
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
http://astrophysmat.ru/wp-content/uploads/2020/04
http://astrophysmat.ru/wp-content/uploads/2020/04

Npe/ICTaBJeHUN O TIPUPOJe

Pe3epBHbIl ypoK. MaruutHoe

https://videouroki.net/razrabotki/

66 roJjie. JJIeKTpOMarHuTHast 1 14.05.25 maghnitnoie-polie-eliektromaghnitnaia-
WHAYKLUSA induktsiia.html
Pe3epBHbIM ypok. OnTHKa. https://resh.edu.ru/subject/lesson
67 JJIeMeHTbI TeOpUHU 1 14.05.25
/5907/conspect/
OTHOCUTE/IbHOCTHU
Pe3epHelli ypok. KBaHTOBas
Bubmioreka LIOK
68 (u3uKa. Dy1eMeHTbl aCTPOHOMUH 1 14.05.25 httos://m.edsoo ru/ff0d1784
Y acTpoU3UKU AHps./IN.eAs00. WAL 7%
OBHIEE KOJIMYECTBO YACOB 68

[10 [TIPOI'PAMME



https://resh.edu.ru/subject/lesson
https://videouroki.net/razrabotki/







YyeGHbIliMaTepnangna yuyeHuka

1.YuyebHunk«®Punamnka.llknacc.Knaccnyeckniikypc».basosbliin NPOUAbHbIAYPOBEHD.
Msakuwes I'.A., byxosues b.b., Yapyrud B.M., MockBsa, «[1pocBseLueHne», 2019, 2020

2
MocobreansaobuieobpasoBartesibHbIXyupexaeHnii.3agadyHkn«podbi». PoimkeBUYA.IT.
«®unsmka.10-11knaccbi».MockBa,«Apoda», 2019

3

DNeKTPOHHOEeNpuIoxXeHnekyyebHrkyduanknllknaccaMskuwesl . A.,byxoBueBb.b., YapyruH
B.M., MockBa, «[l1pocBelleHne», 2019, 2020

4

DNeKkTpoHHOoey4YebHoeun3gaHne«BupTyansHasgmanyeckasnaboparopus.llknacc», OO0
«[pocha»,2019

5

LIOPnocunsmnke:nHTepakTnBHbleypoku.Cant«KnaccHasagounsnka.

YuyeGHO-MeTOAMNYECKaaNuTeparypagnayuntens

1

Mporpammblo6LLeo6pasoBaTenbHbIXyUpexaeHnin«®unsnka.10-11knaccol»,Mocksa,
«[MpocBeLyeHne»,2020

2

YuebHuk«®usuka.llknacc.Knaccmueckuniikypc».basosblilypoBeHb.Mskuwesl . A., ByxoBueB
b.B., Yapyrnd B.M. MockBa, «[lNpocBeLueHne», 2019, 2020

3

MocobreansaobuieobpasoBartesibHbIXydpexaeHnii.3agadyHkn«podbi». PoimkeBUYA.TT.
«®u3umka.10-11knaccoi».Mocksa,«poda», 2019

4

DNeKTPoHHOEeNpuIoxeHnekyyebHrkyduanknllknaccaMskuwesl . A.,byxoBueBb.b., YapyruH
B.M., MockBa, «[1pocseleHne», 2019, 2020

5

DNeKTpoHHOoeyuYebHoeun3gaHne«BupTyansHasidmanyeckasnaboparopus.llknacc», OO0
«pocha»,2019

6

LLOPnodm3unke:nHTepakTuBHbleypoku.CaliT«KnaccHasusmkar.

NHTepHeT-pecypc

1.AHuMaumnousmdecknxobvekTos. http://physics.nad.ru/2.XXusasdusmka:
obyyvatowaanporpamma.http://www.int-edu.ru/soft/fiz.html9.Ypokudusmnkuc
ncnonb3oBaHueM MHTepHeTa. http://www.phizinter.chat.ru/ 3. ®usuka.ru.
http://www fizika.ru/4.®usnka:konnekuusionoitoB.http://experiment.edu.ru/
5. ®u3nKa: 3NEeKTPOHHAs KOJIEKLNS OMbITOB.
http://www.school.edu.ru/projects/physicexp
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