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IIOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 10 (u3vKe 0a30BOTO YpOBHS Ha YpOBHe cpefHero o0riero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIOKEHWH W TpeOOBaHW K pe3y/bTaTaM OCBOEHUsS OCHOBHOM
obpa3oBare/ibHOM TTporpaMMel, Tipe/icTaBieHHbIX B PT'OC COO, a Takxke ¢ yuétoM defiepanbHOM
paboueii MporpamMmbl BOCITUTAHUST U KOHLIEILIMY MperofaBaHus yuebHoro npemerta «Pusmka» B
obpasoBaTe/bHBIX — OpraHusanusax —Poccuiickolt  ®efiepanjuy, peanu3ylOLMX — OCHOBHBIE
obpa3zoBaresibHbIe IPOTrPaMMBbl.

CogepkaHve mnporpaMmbl 10 (pM3MKe HarpaB/ieHO Ha (POpMUpOBaHHe eCcTeCTBeHHO-
Hay4yHOU KapTHHBI MHpa oOydvatoiquxcsi 1011 kmaccoB nmpu oO0ydyeHuH ux ¢u3uKe Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTeMHO-/esITeJIbHOCTHOTO ToAxoa. [IporpamMma mno ¢r3rke COOTBETCTBYeET
tpeboBanusm PI'OC COO K mylaHWPyeMbIM JTMYHOCTHBIM, TIPeJAMETHBIM M MeTarpeMeTHbIM
pe3ynbTaTaM 00ydeHHsi, a TakKKe YUYUTbIBaeT HEOOXOJUMOCTh peanr3alid MeKIpeMeTHBIX
cBsizell (U3MKM C ecTeCTBeHHO-HayUHbIMU YyueOHbIMU TipeZiMeTaMu. B Hell ompezessitoTcst
OCHOBHbIE 1]eJI1 U3yuyeHusi (PM3MKU Ha YpOBHe cpefiHero obijero obpasoBaHus, MaHUpyeMble
pe3y/ibTaThl 0CBOEHUS Kypca (DM3UKU: TUYHOCTHBIE, MeTarnpe/IMeTHbIe, IpeZiMeTHbIe (Ha 6a30BOM
YPOBHe).

[Tporpamma 1o ¢u3MKe BK/IHOYAET:

® [JIaHUpPYyeMble pPe3yJbTaThl OCBOEHUs Kypca (HU3MKu Ha 6a30BOM ypOBHE, B TOM UHCIIe

Tnpe/IMeTHbIE Pe3y/IbTaThl TI0 To/jaM 00y4YeHus;

* cojep>xaHue yueOHOTro rpeameta «Pu3uKa» 10 rojjam 00yUdeHus..

du3nKa Kak HayKa o Haubosiee 061X 3aKOHAaX MPUPO/bI, BLICTYTIasi B KaueCcTBe yueOHOro
npeiMeTa B IIKOJIe, BHOCUT CYILleCTBEHHbIN BK/aJl B CUCTeMy 3HaHMM 00 OKpy»KarolleM MHUpe.
IkonbHBIA Kypc GHM3MKM — CHUCTEMOOOpasyIoMi [l eCTeCTBEHHO-HayYHBIX yueOHbIX
1IpeJiMeTOB, ITOCKOJIbKY (PU3MUecKre 3aKOHBI JIe)KaT B OCHOBE IIPOLIeCCOB U SIBJIEHUH, U3ydyaeMbIX
xuMuel, ouosorueli, ¢usnyeckoil reorpadureit u actpoHoMmueil. VMcronb30BaHue U aKTHBHOE
nipuMeHeHMe (U3NIeCKUX 3HaHHUM OTIpe/iesisieT XapakTep 1 pa3BUTHe Pa3HOOOPA3HBIX TEXHOIOTHIA
B cdepe >SHepreTvKW, TPaHCIIOPTa, OCBOEHMsI KOCMOCA, TOy4YeHHs] HOBBIX MaTepuaoB C
3a/laHHBIMU CBOWMCTBaMHU U JIpyrux. Vi3yueHue ¢Gy3UK1 BHOCUT OCHOBHOM BKJ1a/, B JOPMUPOBaHUe
eCTeCTBeHHO-HayuHOW KapTHHBI MHMpa oOydarouuxcsi, B (opMUpOBaHMe yMeHU#l TNPUMEHSITh
HayYHbIN MeTO/, [103HaHUs NP BBITIOJIHEHUH UMH YUeOHBIX HCCIle/loBaHu.

B ocHoBY Kypca ¢u3uKHU 151 yPOBHS CcpeZiHero ob1ijero o6pa3oBaHusi MOJIOXKEH psiJ| ujiei,
KOTOpbIe MO>KHO pacCMaTpyBaTh KaK MPUHLIMIILI €r0 TOCTPOeHUs!.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hell KypC SIB/SIeTCS] IOTUUECKU 3aBepLIEHHBIM, OH
COZIep>KAT MaTepHuasl U3 BcexX paszienoB (M3MKH, BKIOYAeT KaK BOMPOCH! KIaCCUUYeCKOH, TakK U
COBpeMeHHO! (hU3HKHU.

Hoes eeHepanuzayuu. B coOTBeTCTBUM C Hell MaTepuas Kypca (GU3UKN 00beITUHEH BOKPYT
¢usnueckux Teopud. Begymum B Kypce sBseTcss (OpPMUpOBaHMe TIpeJCTaBlIeHHUN O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U IoJle.

Noes 2ymaHumapusayuu. E€ peanusanys npejosaraeT UCI0/Ib30BaHNe 'YMaHUTapHOIO
noTeHI[Masa (HpU3NUecKoi HayKu, OCMbIC/IeHHe CBSI3W pa3BUTHS (U3MKHY C pPa3BUTHEM 0011[eCcTBa, a
TaK>Ke C MUPOBO33peHYeCKMMU, HDABCTBEHHBIMH U 9KOJIOTHYeCKUMU TIPoOIeMaMHu.

Hdes npuknadHoli HanpasneHHocmu. Kypc ¢u3vku ripefinosiaraeT 3HaKOMCTBO C IIIMPOKUM
KPYTOM TeXHUUeCKHUX M TEXHOJIOTMYeCKUX NTPUIOXKEeHNI U3yUeHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TIOCPEJCTBOM BBe/leHUs] 3/IEMEHTOB COJlepKaHUs,
TIOCBAIIEHHBIX 9KOJIOTMYeCKUM TpobieMaM COBPeMEHHOCTH, KOTOpbIe CBsi3aHbl C pa3BUTHEM



TeXHUKH U TeXHOJIOTHH, a TaK>Ke 00CyKeHus1 MpoOieM paljMuoHaIbHOTO TTPUPO/IOTIO/Ib30BaHUS U
9KOJIOTMUeCcKoi 6e30TMacHOCTH.
CTep>KHEBBIMM 37IeMEHTaMM Kypca (M3WKM Ha YPOBHe cpejHero o0imiero obpa3oBaHUs
SIBJISTIOTCSL  (pU3nueckre Teopud ((popMHUpOBaHMe Tpe/CTaBIeHHU O CTPYKType TMOCTPOeHus
¢u3rueckol TeopuH, pOAM (yHAAMeHTa/JbHBIX 3aKOHOB U TPHWHIUIIOB B COBPEMEHHBIX
TIPe/ICTaB/IEHUsIX O TIPUPOJZe, TPAHULIAX MPUMEHUMOCTH TEOPUH, [Jis OMUCAHUS eCTeCTBEHHO-
Hay4YHbIX SIBJIEHWH U TIPOLIECCOB).
CucTeMHO-/IeSITeTbHOCTHBIM TIOAX0/, B Kypce (GU3UKKU peann3yeTcs TIpesk/ie BCero 3a CUéT
OpraHu3alvy KCIIepUMEeHTaTbHOMN AesaTebHOCTH obyuatommxcs. st 6a30Boro ypoBHsS Kypca
GU3MKKU — 3TO UCMO/b30BaHUE CHCTEMbI (DPOHTATLHBIX KPAaTKOBPEMEHHBIX JKCTIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B TporpamMme To (u3uKe 00beAWHEHbI B OO CITUCOK
yUeHHYeCKUX TMPAaKTUYeCcKuX pabot. BhljeseHre B yka3aHHOM TiepeuHe j1abOpaTOPHBIX paboT,
MIPOBOJJUMBIX [I/I1 KOHTPOJSI U OLeHKH, OCYIIEeCTB/sIeTCs yJaCTHUKaMU 00pa3oBaTesbHOro
Triporiecca UCXofs U3 0cobeHHOCTel TUIaHMPOBaHUsL U OCHallleHus1 KabuHeTa ¢usuku. [1pu 3TOM
obecrieurBaeTcsi OBJiaZieHHe OOyuaroIMMUCS yYMEHUSIMM TIPOBOJWTbL KOCBEHHbIE H3MepeHus,
WCC/IeIOBaHUST 3aBUCUMOCTeN (PU3NUeCKUX BEeJIMUMH W TIOCTAaHOBKY OITBITOB TIO TPOBEpKe
TIPe/IJIO’KEHHBIX TUITOTE3.
Bosbilioe BHUMaHUe yZessieTCs PellieHUI0 PacCuéTHBIX U KaueCTBeHHBIX 3ajau. [Ipu 3Tom
JJ1s1 pacuéTHBIX 3a/lay PUOPUTETOM SIB/ISIFOTCS 3a/jaud C SIBHO 3a/JaHHOM (hM3MYeCKOil MOJiesblo,
TI03BOJISIIOILMe TIPUMEHSITh U3yUYeHHbIe 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJJHOTO paszesna Kypca,
TaK W WHTErpUpys 3HAHUS W3 Pa3HbIX pa3fesioB. [/ KaueCTBEHHBIX 3aZiay TPHUOPUTETOM
SBJISIIOTCSL  3aZlaHUsT Ha OObBsCHEHWEe TIpOTeKaHWs (U3UYEeCKUX SIBJIEHWHA W TIPOLIeCCOB B
OKpY>Karolel >Ki3HM, TpeOyrolye BblOOpa (M3MUECKOW MOAeTd Iyl CUTYal[dd TPaKTHKO-
OPHEeHTHUPOBAHHOTO XapaKTepa.
B cootBerctBuu c TpeboBanwsMu PI'OC COO K MarepHasbHO-TEXHUUECKOMY
obecrieueHunto yuebHOro miporiecca 6a30BbIii ypOBeHb Kypca (PU3MKHU Ha YPOBHE CpeJHero o0Iero
oOpa3oBaHUs [JO/DKEH WU3yuyaTbCsl B YC/IOBUSIX TIPeAMETHOT0 KabuHeTa (GM3WKU WM B yCIOBUSIX
WHTerPUPOBAHHOTO KaOWHeTa TpeIMEeTOB eCTeCTBEHHO-HAy4YHOro IMK/ia. B kaOuHere (u3uku
JIO/DKHO OBITb HeoOXxogumoe JsiabopaTopHOe 000pyZOBaHWE [jisi BBITIOJHEHUS YKa3aHHBIX B
rporpaMMe 1o Gu3nKe yueHUueCKHUxX MpakKTHYecKUx paboT U leMOHCTpal[MoHHOe 000pyZoBaHKe.
HdeMoHcTpaLioHHOe 06opyoBaHue (OPMHUPYeTCSI B COOTBETCTBUM C TIPUHIUIIOM
MHUHMMA/IbHOM J0CTaTOUHOCTH M 00ecrieurBaeT IMOCTAaHOBKY IepPeurc/ieHHbIX B TIPOTPaMMe 10
¢bu3MKe K/IIOUEBBIX JIEMOHCTPAL[UM [/l WCC/Ie[OBaHUSI W3y4yaeMbIX SIBJIEHUH W TIPOL|ECCOB,
IMITMPUUECKUX U (PyHIaMeHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX TTPUMEHEeHUH.
JlaboparopHoe obOopyJoBaHMe /il yUYeHUYeCKUX TMPaKTHUeCKnx paboT ¢opmupyercs B
BU/Ie TeMAaTHUeCKMX KOMIUIEKTOB M 00ecreunBaeTcsi B pacuére OJHOTO KOMILIEKTa Ha JIBYX
obyuatomuxcsi. TemaThueckue KOMIUIEKTHI J1laDOpaTOpHOTO 00OpYy/OBaHUS [JOJDKHBI OBbITh
TIOCTPOeHbI Ha KOMITJIEKCHOM MCIIO/Ib30BaHUM aHAJIOTOBbIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX N3MePUTE/IbHBIX CUCTEM B BU/ie LIM(POBBIX J1abOpaTOpHii.
OCHOBHBIMU LIe/IIMU U3ydeHusi pu3nku B 0011ieM 00pa30BaHUM SIBJISIFOTCS:
* (opmupoBaHUe HHTepeca W CTpPeMJIeHUss OOYyYarIluXxcs K HAyYHOMY W3YUYeHHIO
TIPUPO/IbI, Pa3BUTHE WX WHTE/IEKTYa/TbHBIX ¥ TBOPUECKUX CIIOCOOHOCTEH;

® pasBUTHe TIpe/CTaBJIeHHMH O HAyuyHOM MeToje TI03HaHMS U (OpMHpOBaHUe
MCCJIe/I0BaTe/TbCKOT0 OTHOLLIEHUS K OKPYKaIOLLUM SIBJIEHUSIM;

* (opmupoBaHUe HayuHOT'O MUPOBO33peHMs KaK pe3y/ibTaTa U3yueHusi OCHOB CTPOEHMUs
MaTepuu U GyHAaMeHTaIbHBIX 3aKOHOB (DH3HKY;



dbopmHpoBaHre YMeHHI 0OBSICHITD SIBJIEHUS C UCII0/Tb30BaHUeM (hHU3UUeCKUX 3HAHUHN U
Hay4HBIX ZI0Ka3aTe/bCTB,;

dbopMrpoBaHue Tipe/iCTaBIeHU 0 POU (PU3UKU sl pa3BUTHSL [PYTUX eCTeCTBEeHHbIX
HayK, TEXHUKU U TeXHOJIOTUH.

HoctxeHne 3TUX Lienell obecrieunBaeTCsl pellieHHWeM CIeAYIOIIUX 3aZay B IpoLecce
M3yueHusi Kypca U3MKU Ha YPOBHE CpeJiHero ob1ero obpa3oBaHus:

nproOpeTeHre CUCTeMbI 3HAaHUM 00 00X (PU3MUeCKMX 3aKOHOMEPHOCTSIX, 3aKOHaXx,
TeOpUsiX, BK/IIOUasi MeXaHUKY, MOJIEKY/ISIPHYIO (DM3UKY, 371eKTPOIMHAMKKY, KBAHTOBYHO
(bU3MKYy U 371eMeHThI acTPOhU3UKY;

dbopmMHpoBaHHEe yMeHHH TIPUMEHSITh TeOpeTHUeCKWe 3HaHUSl [y  OOBbSCHeHUs
bu3nueckux sBJEHUM B TPUPOJe U [Jisi TIPUHATUS TMPAKTUYECKUX pelleHuid B
MOBCeJHEBHOM >KU3HU;

OCBOEHME CITI0COOOB peIlleHUs Pa3/UYHBIX 33/au C SIBHO 3aJlaHHOW (DU3UUECKOU
MO/le/IbIO, 3a/la4, 0pa3yMeBatoIIMX CAMOCTOSITE/IbHOE CO3J,aHue (PU3UUeCKOU MOoJienH,
a/leKBaTHOM yCJIOBUSIM 3a/lau;

NMOHWMaHWe (PU3MUYEeCKUX OCHOB U TPHHLUIIOB JeWCTBUS TeXHUUECKUX YCTPOUMCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BUSHUS Ha OKPY KaroILIyI0 Cpeay;

OBJ/laZieHNe MeTO/laMU CaMOCTOSATe/TbHOr0 TUIAHWPOBAHUS U MpOBefieHrsT HU3NUeCKUX
JKCMepUMEHTOB, aHajiuM3a W  UWHTepripeTauyyd  UWHGOpMalyMM,  OrpefeeHus
JIOCTOBEPHOCTH MOTYYeHHOI'O pe3y/ibTaTa;

CO3/laHue YCJOBUU [/ Pa3BUTUSI YMEHUN TTPOEKTHO-UCC/Ie[J0BaTeIbCKOM, TBOPUYECKOM
JlesTe/TbHOCTH.

Ha u3yuenue ¢usuky (6a30BbIM ypoBeHb) Ha YpPOBHe cpefgHero obiiero obpa3oBaHUsS
otBoauTCs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Heziest0), B 11 kacce — 68 uacoB (2 yaca B

HeJlesito).

[pennaraemMelii B mporpamMMe 1o Gu3nKe repeueHb 1a00PaTOPHBIX M TPAKTUUECKUX paboT
SIBJISIETCSI PEKOMEH/[0OBaHHBIM, yUWTesb [iejlaeT BbIOOD TMpoBeseHHs JabopaToOpHBIX paboT u
OTTBITOB C YUETOM WH/IUBHU/yaIbHBIX 0COOEHHOCTeH 00yUaromuxcs.

COJEPXAHUE OBYUYEHUSA

10 K/TACC
Pa3zpen 1. ®u3ukKa 1 MeTo/ibl HAYYHOr 0 MO3HAHUS
®usrMka — Hayka O Tipupofge. HayuHble mMeTOAbl MO3HAHWS OKpyXKaroljero mupa. Posb
9KCrepyMeHTa U TeOPUHU B TpoLiecce MO3HaHUS MPUPOAbI. DKCIIePUMEHT B (hU3UKe.
MogenvpoBaHue (u3nuecKUx siBieHWH U TpoleccoB. HayuHble runoresbl. @usnyeckue
3aKOHBI U TeOpru. ['paHULIbI MPUMEHUMOCTH (H3UUeCKHUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Pomb u mecto ¢usuku B (HOpPMHPOBAaHUM COBPEMEHHOW HayuHOW KapTHUHBI MHUPa, B
MPaKTUYeCKOU JesiTe/TbHOCTU JIFO/IeH.
HemoHcmpayuu
AHanoroBbie ¥ IU(PPOBBIE U3MePHUTe/IbHEIE IPUOOPHI, KOMITbIOTEPHBIE JaTUUKH.



Pa3pen 2. MexaHnuka

Tema 1. Kunemamuka

MexaHnnueckoe fBwkeHue. OTHOCUTE/NIBHOCTb MeXaHW4yeckKoro JswkeHus. Cucrema
orcuéra. Tpaekropus.

[TepemeltjeHne, CKOpOCTb (CpeHsIsI CKOPOCTb, MIHOBEHHas CKOPOCTb) U yCKOpeHue
MaTepyaJbHOW TOYKH, UX MPOEKLMU Ha OCH CHUCTeMbl KoopAuHaT. Cro)keHue nepeMelieHnid U
C/I0)KeHHe CKOPOCTel.

PaBHOMepHOe ¥ paBHOYCKODEHHOe TMpsIMOJIMHeHoe [BiKeHue. I'padmKy 3aBUCMMOCTH
KOOpAUWHAT, CKOPOCTH, YCKOPEHUs1, yTH U MepeMellleHrsl MaTepruaaibHOW TOUKHA OT BpeMeHHU.

CBobosiHOe TIazieHure. Y CKopeHre CBOOOJHOTO TIa/[eHHS.

KpuBonvHeliHoe pBwkeHue. [IBrbkeHHMe MaTephalbHOM TOYKM 110 OKPYXHOCTH C
TIOCTOSTHHOW 10 MO/LYJTHO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHelHasi CKOpocCTh. Ilepros v yactora
obpartieHusi. LleHTpocTpeMuTeIbHOE yCKOPEHHe.

TexHHUUecKye yCTPOMCTBA U MPaKTUYeCKOe MPYMeHeHue: CIIMJ0MeTP, ABW)KeHHe CHapsi/ioB,
Lle[THble U peMéHHbIe Tlepe/iaun.

Llemoucmpayuu

Mopenb cucTeMbl OTCU8Ta, MTFOCTPALS KUHEMaTHUYeCKUX XapaKTEePUCTUK JBMKEHUSI.

[Tpeobpa3oBaHue [BMXEHUH C UCTIOIb30BAHHMEM MPOCTBIX MEXAHHU3MOB.

[Tagenuie Ten B BO3/yXe U B pa3peXeHHOM IIPOCTPaHCTBe.

HabmtoeHuve qBrkeHUs Tea, OPOIIEHHOTO TIO/, YT/I0M K TOPU30HTY ¥ FTOPU30HTA/IBHO.

Vi3mepeHue yckopeHUst CBOOOIHOTO Ta/IeHusl.

HanpaBnieHye cKOpOCTH NPU [JBWKEHUU 110 OKPY>KHOCTH.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3yyeHrie HepaBHOMEPHOT'O JBM)KEHUS C Le/IbI0 OTpe/ie/ieHUsi MTHOBEHHON CKOPOCTH.

WccnenoBanvie COOTHOLLIEHUSI MEXKIY TYTSMU, MPOMIeHHBIMU TEJIOM 3a M0C/ie[joBaTe/IbHbIe
paBHble MPOMEXYTKHM BpPEMEHU TPU PaBHOYCKODEHHOM [IB)KEHWU C HayaJbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3yueHue ABMKeHUs 1IapUKa B BA3KOW XKUJKOCTH.

V3yueHue qBUKeHUs Tesla, OPOIIEHHOTO TOPHU30HTaJIBHO.

Tema 2. lunamuka

[Mpuniun otHocutesnbHOCTU ["anusest. [TepBbiii 3aKkoH HetoToHa. VIHepijManbHble CUCTEMBI
oTCuéra.

Macca Tena. Cuna. IlpuHuun cyneprosuuyy cui. Bropoli 3akoH HbrooToHa st
MarepuasabHOU TOUYKHU. TpeTuii 3aKk0OH Hbl0TOHA /17151 MaTepraibHbIX TOYEK.

3aKO0H BCeMHpHOro taroreHusi. Cuia tsokectu. [lepBast KocMuyeckasi CKOpOCTb.

Cuia ynpyrocrtu. 3akoH I'yka. Bec Tesa.

Tpenuve. Buzbl TpeHus (10Kosi, CKOMb)XeHus1, KaueHust). Cua TpeHusi. Cyxoe TpeHue. Cuna
TPeHUsI CKOJIbKeHUsI M cuia TpeHus nokost. KosgduiyenT TpeHusi. Cua cONpoTHUB/IEHUS TIPU
JIBU)KEHUH TeJjla B JKUJIKOCTU UJIU rase.

[MocTymnaTesibHOE M BpalllaTe/IbHOE ABV)KeHHe abCOTFOTHO TBEP/OTO Teia.

MoOMeHT CHJIbl OTHOCUTEJIBHO OCH BpallieHus. [11e4o cubl. Y C/10BUS paBHOBECHS TBEPOTO
Tesa.

TexHWueckue YCTPOMCTBA M IIPaKTHUeCKOe TpHMeHeHHWe: IOZLIWIIHUKY, [BHXeHue
WCKYCCTBEHHbBIX CITyTHUKOB.

LemoHcmpayuu

fIBneHve MHepLIMK.



CpaBHeHHe MacC B3aUMO/eMCTBYIOLUX Tel.

Bropou 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHuve CUlL.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JedopMaLvy.

HeBecomocTs. Bec Tena npy ycKopeHHOM NObEME U MaZileHUH.

CpaBHeHMe CUJT TpeHUSI TIOKOS1, KAYeHUS U CKOJTb)KeHUSI.

YcioBus paBHOBeCUsT TBEPAOTO Tesia. BUuibl paBHOBeCHS.

YueHuueckuli 3kcnepumeHm, 1a6opamopHble pabombil

V3yuenue aBm>keHuUs: OpycKa Mo HAK/IOHHOM TIJIOCKOCTH.

WccnepoBanue 3aBUCMMOCTH CUI YIIPYTOCTH, BO3HUKAKIIUX B MPY)XUHE W PE3MHOBOM
obpa3iie, oT ux gedopmaryu.

VccnenoBanue yci0BYl paBHOBeCHsI TBEPZOTO TeJla, UMEIOLLero OCh BpalleHuUs.

Tema 3. 3akoHbl COXpaHeHUs1 8 MEXAHUKeE

VmMnyibCc MaTepuanbHOM TOUKU (Tena), CUCTeMbl MaTepuabHbIX ToUYeK. VIMITy/IbC CU/BI U
V3MeHeHre UMIyJ/Ibca Tea. 3aKOH COXpaHeHUsI UMITy/bca. PeakTHBHOe /IBU)KeHUe.

Pab6ota cunbl. MOIITHOCTD CHJTBI.

KuneTtnueckasi SHeprusi MarepuaabHON TOUKd. Teopema 00 W3MeHeHUM KWUHETHYECKOH
SHEepPrUu.

[MoTeHumanbHas sHeprus. [loTeHlManbHas SHEPrys yIpyro Ae(opMUPOBaHHOM TIPYKUHBI.
[MoTeHLMa/bHAsT SHEPTHs TeJla BOJIM3U MOBEPXHOCTH 3eMJIH.

[ToTeHLManbHBIE W HEMOTeHIHa/bHbIe CU/bl. CBsI3b pabOThI HEMOTEHIUA/IbHBIX CHT C
V3MeHeHHeM MeXaHW4YeCKOW SHePruu CUCTeMbI Te/l. 3aKOH COXpaHeHUs] MeXaHU4YeCKOW SHepruM.

Ynpyrue v HeyTrpyrue CTOIKHOBEHUS.

TexHHWuecKre yCTPOWCTBA M MpaKTUUecKoe MpUMeHeHWe: BOJOMET, KOMEp, MPY>XUHHbIN
MKCTOJIeT, BM)KEeHHE PakKeT.

LemoHcmpayuu

3aKOH COXpaHeHUs UMILyJIbCa.

PeakTuBHOeE /IBIO>KEHUeE.

[Tepexop MoTeHIMAILHON SHEPTUH B KUHETHUECKYI0 U 00paTHO.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHre abCOMIOTHO HEYNpPyroro yZapa C TOMOIIbIO /IBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

VccnemoBanuie cBsi3u pabOThI CUIbI C U3MEHEHHWEM MeXaHWUYeCcKoW SHepruu Teja Ha
ripuMepe pacTsUKeHUsI Ppe3MHOBOIO JKI'yTa.

Pa3jen 3. MoneKy/isipHas ¢u3MKa ¥ TepMOJUHAMHKA
Tema 1. OcHO8bI MO/1€Ky/1APHO-KUHemu4ecKoll meopuu
OCHOBHBI€e TIOI0’KeHHsI MOJIEKY/ISIPHO-KWHETHYeCKOW TeOpUM U MX OIbITHOe 060CHOBaHUe.
bpoyHoBckoe awkenue. g dysus. Xapakrep ABUKeHHUS Y B3aUMO/elCTBUS YaCTHL] Bell|eCTBa.
Mopenu cTpoeHusi ra30B, XKUKOCTel 1 TBEP/BIX Tesl U 00bsicCHeHe CBOMCTB BellleCTBa Ha OCHOBE
3TUX MoZened. Macca u pasmeps! Mosekysl. Konmuectso Bewectsa. [locrosiHHas ABoragpo.
TeruioBoe paBHOBecue. TemniepaTypa u e€ usmepenue. Illkana temneparyp Llenbcus.
Mogens npeanbHoro rasa. OCHOBHOe ypaBHeHHEe MOJIEKY/ISIPHO-KMHETUYeCKOU TeOopuu
uzlealbHOTO Ta3a. AOCOJIOTHasE Temriepatypa Kak Mepa cpefiHel KHHEeTHUeCKOW JHepPruu
TeIJIOBOT0 /IBWKeHHs yacTul] rasa. lllkana temnepatyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHeHMe



MenpeneeBa—Knanelipona. 3akoH [lanbToHa. V3ompoliiecchl B UjiealbHOM ras3e C MOCTOSIHHBIM
KOJIMUeCTBOM BelllecTBa. ['paduueckoe Tipe/cTaBleHHe H30IPOLECCOB: U30TepMa, H30X0pa,
n3obapa.

TexHUYeCKHe yCTPOMCTBA U TIPaKTHUUECKOe IpUMeHeHHe: TepMoMeTp, bapomeTp.

LemoHcmpayuu

OnbIThl, [OKa3blBalOLMe [WCKPETHOE CTPOEHWe BelecTBa, (oTorpaguu MoJeKyn
OpraHUYecKHX COe/JMHEeHUM.

OnbITh TI0 AU(Y3UN KUAKOCTEN U ra30B.

Mogesis GPOYHOBCKOTO JIBM>KEHUSI.

Mogpesns omneita IlITepHa.

OnbIThl, JOKa3bIBalOLIMe CyIleCTBOBaHME MEeKMOJIEKY/ISIPHOTO B3aUMO/IeCTBHUS.

Mopesnb, UTFOCTPUPYIOLLas IPUPOAY [aBJ/IeHUs ra3a Ha CTeHKU COCyZa.

OnbIThI, WUTIOCTPUPYIOLLME YpaBHeHUe COCTOSIHUS U/ealbHOro rasa, U30MpoL[ecchl.

YueHnuueckuli s3kcnepumeHm, 1a6opamopHble pabombi

OmnpezienieHe MacChl BO3/lyXa B K/IaCCHOM KOMHAaTe Ha OCHOBe W3MepeHUN 00BEMa
KOMHaThl, 1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B HEl.

WccnepoBanue 3aBUCMMOCTY MeXXy MapaMeTpaMy COCTOSIHUSI pa3pe’KeHHOro rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoarHaMHUueckass CUCTeMa. BHyTpeHHSI1 SHeprus TepMOJWUHAMUUeCKOM CHUCTeMbI U
criocobwl eé n3meHenusi. KommuectBo TersioTel M pabota. BHyTpeHHsisi SHeprysi OAHOATOMHOTO
yJeasibHOrO ras3a. Buzipl Teriornepeauu: TerIONpoBOAHOCTb, KOHBEKLUSA, U3/lyueHue. Y Je/bHas
TeIJIOEMKOCTB BelljecTBa. KomuecTBo TeIyIoThl IpU Teruionepejave.

[TonssTe 06 aguabatHoM mpoiiecce. [lepBbIM 3aKOH TepMOAWHAMHUKW. IIpuMeHeHHe
TIepBOTO 3aKOHA TEPMOJMHAMUKH K u3orpolieccaM. ['padrueckast iHTepripeTariysi paboThI rasa.

Bropoii 3akoH TepMosiHaMUKU. Heo6paTHMOCTh MPOLieCcCoB B TIPUPOJIE.

TernioBble MaHbL. [IPUHIMITLI IEHCTBUS TEMJIOBLIX MailiiH. [Ipeobpa3oBaHust SHEPTUH B
TeryIoBbIX MallimHax. KosdduieHT nosiesHoro feicTBys TerioBou MaimHbl. Llukn KapHo v ero
KO3(DPUILIMEHT 10/I€3HOTO ZIEUCTBUS. DKOJIOTHUECKUE TTPO0/IeMbI TeIJI0IHEPTeTHKH.

TexHWuyeckue yCTpPOMCTBA M TIpPaKTHYeCKOe IPUMEHEeHWe: JBurareib BHYTPEHHEIo
cropaHusi, ObITOBOM XOJOAWIBHUK, KOHAULIMOHED.

Llemoncmpayuu

Vi3MeHeHVe BHyTpeHHeW SHeprud Tejia TIPU COBepIIeHWH pabOThl: BbUIET TPOOKU W3
OyTBUIKM TIOZ, IeHCTBUEM C)KATOTO BO3/IyXa, HarpeBaHue 3(hupa B JIaTYHHOU TPYOKe IyTéM TpeHUst
(BUAeoeMOHCTpaLus).

V3mMeHeHVe BHyTpeHHeU 3Hepruu (TeMIiepaTypsl) Tesla py Tervionepezaue.

OrbIT M0 aarabaTHOMY PaCIIMPeHHIO BO3/yXa (OIBIT C BO3/YLIHBIM OTHUBOM).

Mopenv apoBoii TypOHHBI, IBUTATe ISl BHYTPEHHET0 CrOPaHuUsl, pEAKTUBHOTO [BUTATeJIsl.

YueHnuueckuli s3kcnepumeHm, 1a6opamopHble pabombi

V3mepeHue y/ie/IbHOM TerI0éMKOCTH.

Tema 3. Aepecammubie cocmosiHus eeujecmea. dazoevie nepexoobi

[Tapoobpa3oBaHue U KOH/eHcarysl. VcriapeHye v KutieHre. AOCOMIOTHAs U OTHOCUTETbHAs
BI&XHOCTh BO3Ayxa. HacklreHHbIN Map. YenbHast TerioTa rmapoobpa3oBaHusi. 3aBUCHMOCTD
TeMIlepaTypbl KUIeHUs OT /laBJ/IeHUsl.

TBépaoe Teno. Kpucrannuueckuve u amop@HbIie Tesia. AHU30TPOIIHSI CBOWCTB KPUCTAJIIOB.
ugkue kpucramwibl. CoBpemMeHHble MaTepuasbl. [lnaBieHue U KpucTa/udsanus. Y JesbHast
TeruioTa TuiaBiaeHus. CybGiumariys.



YpaBHeHMe TeTI0BOro OajaHca.

TexHUUECKHEe YCTPOWCTBA W TPAKTHUECKOe TIPUMEHeHWe: TUTPOMETP U TICUXPOMET],
Ka/IOpUMeTP, TEXHOJIOTHH MTOJTyUYeHUs] COBpEMEHHBIX MaTePHUAJIOB, B TOM UKMC/ie HAHOMaTepHasioB,
Y HAHOTE€XHOJIOTHH.

LemoHcmpayuu

CBoliCTBa HACBII[EHHBIX MTAPOB.

KuneHue npy MOHWKEHHOM /IaBIEHUH.

Crnioco0Obl U3MepeHUst BJIaKHOCTH.

HabnroseHre HarpeBaHUs U TUIaB/IeHMsT KPUCTA/JTAUECKOTO BelllecTBa.

JeMOoHCTparys KpUCTalIoB.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble padomnbi

Vi3mepeHrie OTHOCHUTE/TBHOM BJIAKHOCTH BO3/yXa.

Pa3zpen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3auus Tejl. ODJIeKTpUUeCKWd 3apsii. [IBa Buja S1eKTPUUECKUX —3apsifioB.
[TpoBOAHMKY, IU3/IEKTPUKU U MTOMYTIPOBOJHUKHU. 3aKOH COXPAHEHUs 3JIeKTPUUeCKOro 3apsija.

Bsaumogencrsue 3apsanoB. 3akoH KysnoHa. ToueuHblld 3/1eKTpUYeCKUM — 3apsp.
Onektpuyeckoe Tiosie. HanpsykEHHOCTb 5/1eKTpUuYeckoro mossA. [IpuHUMI — Cyneprnosvuuyu
371eKTpUYeCKUX noJjiei. JINHUU HanpsKEHHOCTHU 3JIEKTPUUECKOTro MOJIs.

Pabora cun anekTpocTatuueckoro moss. [Toreduuan. PasHocts noteHiyanos. [TpoBogHuKH
Y [IN3JIEKTPUKU B 3/IeKTPOCTaTAYeCKOM TioJie. [luasieKTpruueckasi IpOHULIaeMOCTb.

OnekTpoéMKoCcTb. KoHJeHcaTop. D/1eKTPOEMKOCTH IUIOCKOIO KOHZeHCaTopa. JHeprus
3apsUKeHHOI'0 KOH/|eHCaTopa.

TexHWuecKue yCTPOMCTBA W MpaKTU4YeCKoe TIPUMeHEeHHe: 3/IeKTPOCKOI, 37eKTPOMETP,
3JIEKTPOCTaTHUeCKasl 3allluTa, 3a3eMJIeHHe 3JIeKTPOIPUOOpPOB, KOH/EHCATOpP, KOMMPOBAIbHBIN
anrapar, CTPYWHBIN ITPUHTEP.

LemoHcmpayuu

Y CTpPOWCTBO Y TIPUHLUI AEUCTBUS 37IeKTPOMeTpa.

B3auMogeiicTBre Ha3IeKTPU30BaHHBIX TeJl.

OneKTpruyecKoe 1oJjie 3apsykKeHHbIX Tell.

[1poBOHMKY B 3/1eKTPOCTaTUUYECKOM I10JI€.

DJIeKTpOCTaTUUeCKas 3alluTa.

[V31eKTPUKHU B 3/1EKTPOCTATUUECKOM I10J1€.

3aBUCUMOCTB 3/IEKTPOEMKOCTH IJIOCKOTO KOHZEHCaTopa OT MUIOIa/IN TJIaCTUH, PACCTOSTHUS
MKy HUMH U TA3IeKTPUUYEeCKOM NPOHULIaeMOCTH.

OHeprus 3apspKeHHOT0 KOH/ZIeHCaTopa.

YueHnuueckuli s3kcnepumeHm, 1a6opamopHble pabombi

N3mepeHue 3/1eKTPOEMKOCTY KOH/|eHCAaTOpa.

Tema 2. ITocmosiHHbIl 31eKmpuueckutl mok. ToKu @ pazauuHbIx cpedax

ONeKTpUYeCcKuil TOK. Y CJIOBUSI CYILeCTBOBaHUS 37IeKTPUUYECKOT0 TOKa. MICTOYHMKM TOKa.
Cwia Toka. IToCcTOssHHBIN TOK.

Hanpsokenuve. 3akoH OMa /151 yyacTKa Lieru.

OneKkTpryeckoe COTPOTHBJIEHHE. Y nenpHoe COTIPOTHBJ/IEHUE Bell[eCTBa.
[TocnenoBarenbHOe, NapasnienbHOe, CMeLIaHHOe COe/IMHeHNe POBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH [xoysisi—/IeHiia. MOILIHOCTb 3/IeKTPUUYEeCKOT 0 TOKa.



O/eKTPOABWKY1L[asi CUJla U BHyTPeHHee CONPOTHB/IEHME UCTOUHUKA TOKa. 3aKoH OMa ist
TI0JIHOU (3aMKHYTOM) 3/IeKTpPUYeCKOH Lienu. KopoTkoe 3aMbIKaHue.

OneKTpOHHAas MPOBOAUMOCTb TBEP/BIX METa/lJIOB. 3aBUCUMOCTb COMPOTUBJIEHUS] METAJI/IOB
oT TemnepaTypbl. CBepXnpoBOAUMOCTb.

OneKTprUYecKui TOK B BakyyMe. CBOMCTBA 3/1eKTPOHHBIX TyYKOB.

[MonyripoBogHuKku. CoOCTBeHHasi W TpUMeCHasi TPOBOAMMOCTb  T0JIyTIPOBO/HUKOB.
CaoticTBa p—n-niepexoza. [1oyrnpoBoHUKOBBIE TPUOOPBI.

O/eKTpUUeCKM TOK B pacTBOpax M pacliaBax 3J1eKTPOJUTOB. OJEeKTPOIUTHYeCcKast
Juccoumanyis. JIeKTPOIus.

OneKTprYeCcKum ToK B rasax. CaMOCTOSTe/IbHBIM U HeCAMOCTOATe/IbHBIN paspsif. MonHus.
[Tna3sma.

TexHWUecKue yCTpPOMCTBA U MPaKTUYeCKOoe NIPYUMeHeHre: amrepMeTp, BOJIbTMeTp, PeocTar,
WUCTOUHMKM TOKAa, 3JIeKTPOHArpeBaTe/ibHble TPUOODPHI, 37€KTPOOCBETUTEbHbIE TPUOOPHI,
TePMOMETD  COIpOTHBJIEHUS, BaKyyMHbIM  [WOZl, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
TIOJIyTIPOBO/JHUKOBBIH [JU0[, Fa/IbBaHUKaA.

Llemoucmpayuu

VI3mepeHue CU/bl TOKA M HalIPSDKEHMS.

3aBUCUMOCTb COMNPOTHB/IEHUSI LWIMHAPUUECKUX IPOBOJHUKOB OT [IMHBI, TUIOLAAU
TIOTIepeYHOro CeuyeHusl U MaTepuana.

CMmer1aHHOe coejJuHeHHUe MTPOBOJHUKOB.

[Ipsimoe u3MepeHHe 3/1eKTPOABWXKYLLeW cuibl. KOpoTKOe 3aMblKaHMe rajbBaHUUeCKOIo
3/1eMeHTa U OL|eHKa BHYTPEHHET 0 COMPOTHB/IEHUS.

3aBUCUMOCTb COTIPOTHBI/IEHHUS] MeTas/IOB OT TeMIiepaTyphbl.

ITpoBOMMOCTB 3/71EKTPOJIUTOB.

VickpoBoii pa3psij, U IPOBOJUMOCTb BO3JyXa.

OZIHOCTOPOHHSIS1 IPOBOJUMOCTb JUO/A.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble padomnbi

V3yyeHne cMeIIaHHOTO COeJUHEHUs] pe3HCTOPOB.

V3mepeHue 31eKTpOABWKYILIel CUJIbI ICTOUHMKA TOKA U €er0 BHYTPEHHET 0 CONPOTUBIIEHNS.

HabntopeHue snekTposiusa.

MexnpeamMeTHble CBSA3H

Wsyuenne kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kjacce OCYIIeCTB/SETCS C yUETOM
COZlepKaTeNbHBIX MEXKIIPeJAMEeTHbIX CBs3eld C KypcaMd MaTeMaTHKH, OWOojorvud, XUMUH,
reorpa(uu U TeXHOJIOTHH.

MescnpeomemHble noHsimusi, CBsi3aHHble C W3y4YeHHEM METOZOB HAyuYHOIrO T103HAHMUS:
sIBJIeHWe, HayuHbId (akKT, TUMOTe3a, (U3MUecKas BelWYMHA, 3aKOH, Teopus, HabmojeHue,
3KCIePUMEHT, MO/|eTUpOBaHNe, MO/le/b, U3MepeHue.

Mamemamuka: pellieHWe CCTeMbl YpaBHeHUH, uHelHast GyHKLMs, apaboia, runepboiia,
UX rpavKy U CBOMCTBA, TPUTOHOMeTpHUYeCKHe (PYHKLMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTaHTeHC,
OCHOBHOE TPWUIOHOMETPHUYeCKOe TOXKAeCTBO, BEKTOPbl M MX IPOEKLMM Ha OCH KOOpZMHAT,
C/I0’KeHUe BeKTOPOB.

Buonozus: MexaHnueckoe [BIDKeHHe B )KUBOW Mpupoje, auddysusi, ocMoc, TeraoodmeH
JKUBBIX OPraHU3MOB (BHU/bI TeIioNepesaul, TeIJIOBOe paBHOBeCHE), 37eKTpUYecKue sIBJIeHNs B
JKUBOU NIpUpoOZe.



Xumus: TUCKpeTHOe CTpPOeHUe BellleCTBa, CTPOEHKWe aTOMOB M MOJIEKYJ, MOJIb BelleCTBa,
MOJISIpHasi Macca, TeruioBble CBOMCTBA TBEPABIX Tes, XUAKOCTeH M Tra3oB, 3/IeKTpUUecKue
CBOMCTBA METaJIJIOB, 3/IEKTPOJIUTUUECKAs JUCCOLMALYs, rabBaHMKa.

T'eoepachusi: BNaxXHOCTH BO3/yXa, BeTPhI, 0apOMeTp, TEPMOMETP.

TexHonoz2us1: TipeoOpa3oBaHue IBKEHHN C MCTIOb30BaHWEM MEeXaHHU3MOB, YUET TPEHUs B
TeXHUKe, TIOALUIUITHUKY, WCTIOb30BaHUE 3aKOHAa COXPaHeHWs MMITyJibCa B TexHUKe (pakKera,
BOJIOMET U [Ipyrue), JBUraTe/Jib BHYTDPEHHErO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOJWUMBHUK, KOHJULIMOHEP, TeXHOJIOTUU T0/yueHHs COBpeMEeHHbIX MaTepuasioB, B TOM UuC/ie
HaHOMAaTepuasoB, W  HAHOTEXHOJOTUM,  3JeKTpOCTaThueckass  3allldTa,  3a3eMJeHue
3JIEKTPOTIPUOOPOB,  KCEPOKC, CTPYWHBIM TIPUHTEp, 3JIeKTPOHArpeBaTe/ibHbie  TIPUOODHI,
3/IEKTPOOCBETHUTE/bHBIE PUOOPHI, TaTbBaHUKA.

11 KJTIACC
Pa3zpen 4. DnekTpojuHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpomMazHUMHAsi UHOYKyust

[TocTtosiHHbIe MarHWTHL. B3anMopelicTBHe MOCTOSIHHBIX MarHuToB. MarHutHoe Tiojie.
BekTop MarHUTHOUM UHAYKLMK. [IpUHIUI CyTIeprno3ULIMK MarHUTHBIX Mojiei. JIMHUM MarHUTHOU
VHAYKUWW. KapTrvHa MTMHUM MarHUTHOW MHJYKLIAU T0JIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTHOe T1oJie MPOBOAHUKA C TOKOM. KapTWHa JIMHWKA UHAYKLUM MarHUTHOTO TOJIsS
JJIMHHOTO TIPSIMOTO TIPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJHUKA, KAaTYIIKHA C TOKOM.
OmneIT OpcTesa. BlauMopeiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amriepa, eé MOJyJ/Ib M HarlpaBJ/ieHUe.

Cuna JlopeHiuia, eé MoAy/nb M HarpaBjieHve. [IBi>keHWe 3apsDKEHHOM YacTULIbl B
OJTHOPO/IHOM MarHUTHOM T10Jie. PaboTa cusiel JIopeHria.

flBneHue 5/1EKTPOMAarHUTHOM WHAYKIMM. [IOTOK BeKTOpa MAarHWTHOW WHAYKLIWU.
ONeKTPOABWXKYLLAs CUla UHAYKLMU. 3aKOH 37IeKTPOMarHATHOM UHAYKLMK Dapajest.

BuxpeBoe snekTpuueckoe mnose. DNEKTPOJABWXKYLAsi CWla WHAYKLUM B TIPOBOJIHUKE,
JBWXKYILIeMCS TTIOCTYyIIaTe/IbHO B OJHOPOJAHOM MarHMTHOM I10J1e.

IIpaBuio JleHua.

WNHayKTUBHOCTD. SIBNIeHUe CaMOUHIYKLIMU. DJIeKTPOABIKYIIIAasi CUjla CAMOMHAYKI[WH.

OHeprusi MarHUTHOT'O T10JIS1 KaTYILIKU C TOKOM.

O/IeKTPOMarHUTHOE MoJIe.

TexHWuecKkue yCTPOWMCTBA M TIpakTUUeCKoe T[pUMeHeHWe: TIOCTOSTHHble MarHUTBl,
5JIEKTPOMAarHUThbl, 371IeKTPO/IBUraTe b, YCKOPUTE/IU 3/IeMEeHTapHbIX YaCTHUL], UHAYKLMOHHAS Meub.

LemoHcmpayuu

OmeIT Opcrea.

OTK/I0HeHWe 3/IeKTPOHHOI'0 MyYKa MarHATHBIM T10JIEM.

JIMHWY MHAYKIMYA MarHUTHOTO MOJIS.

BsaumogeicTBre [ByX POBOAHUKOB C TOKOM.

Cwuna Amrepa.

HeticTBre cusibl JIopeHIla Ha MOHBI 3/IEKTPOJIUTA.

SIBneHue 3/1eKTpPOMarHuTHOU UHAYKLIUH.

IIpaBuio JleHua.

3aBUCUMOCTb 3/IeKTPOJBWKYILLEN CU/IbI UHAYKLUWA OT CKOPOCTU M3MEeHeHUs] MarHUTHOTO
TOTOKA.

SIBneHre caMOUHAYKLIMH.



YueHuueckull 3kcnepumeHm, 1abopamopHble pabombil

Vi3yueHre MarHUTHOTO TIO/IS KATYIIKA C TOKOM.

VccnemoBanue eCTBUS IOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.
ViccnemoBaHue sSIBJIEHUs 3/IEKTPOMArHUTHON UHZYKLIWH.

Paspen 5. Kose0auus ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpomazHUmMHble Ko/1e6aHus

KonebatenbHass cucrema. CBoOOAHBIE MexaHMUecKde KojebaHus. ['apMoHUUecKHe
Kosiebanus. Ilepuoj, uacToTa, aMrumdtyga W ¢asa KosebaHuil. T[Ipy)KMHHBIM MasiTHUK.
Maremarnueckuii MasiTHHK. Y paBHeHHe rapMOHUYeCKUX Kosiebanuid. [TpeBpartieHue sHepruu npu
rapMOHUYECKHX KOJ/ieOaHUsIX.

KosnebaTenbHelii KOHTYp. CBOOOAHBIE 3/1eKTPOMAarHUTHBIE KOje0aHUSI B H/eabHOM
KosiebaTeslbHOM  KOHType. AHa/OTUsi MeXJy MeXaHWYeCKUMHA W 37eKTPOMarHUTHbIMU
KosiebanusiMu. @opmysia ToMcoHa. 3aKOH COXpaHeHHWsl SHepruM B HJeaqbHOM KoseOaTelbHOM
KOHTYPe.

[pescTaByieHre 0 3aTyxaroUMX KojebaHUsX. BbIHYKIeHHble MexaHuuecKue KosebaHusl.
Pe3oHaHC. BoiHYX/]eHHbIe 3/1IeKTPOMarHUTHbIE KOleOaHHs.

[TepemenHbI TOK. CMHYCOW/A/IbHBIA NIePeMeHHbIM TOK. MOIHOCTb IepeMeHHOro TOKa.
AMIIMTYJHOE U [IeMCTBYIOIlee 3HauUeHUe CUJIbl TOKA U HarpsDKeHusl.

Tpanchopmarop. IlpousBozacTBO, Tepefaya W TIOTpeO/ieHHe 3JIeKTPUUECKOW SHEepruu.
OKOJIoTUUeCKe PpUCKWA TIpU TIPOM3BOJCTBE 3/eKTpo3Hepruu. KysbTypa HCII0/1b30BaHUS
3JIeKTPO3HEPTHH B IOBCEIHEBHOMW >KU3HHU.

TexHuueckue yCTpPONCTBA M IIpaKTUYeCKOe IIpUMeHeHHe: 3/IeKTPUYeCKUN 3BOHOK,
reHepaTop MepeMeHHOro TOKa, IMHUU 3/1eKTpoIiepe/auy.

Llemoucmpayuu

VWccnenoBanue rnapameTpoB KosiebaTelbHOM CUCTeMbl (TIPYKUHHBINA WM MaTeMaTH4eCKuit
MasiTHUK).

HabmtoeHue 3aTyxaroumx KomeOaHuii.

VccnenoBanue CBOMCTB BbIHY KJ€HHBIX KOJleOaHMiA.

HabntoeHue pe3oHaHca.

CB0oOO/HbIe 3/1IeKTPOMarHUTHbIe Kojie0aHusl.

OcupiorpaMMel — (3aBUCUMOCTH  CU/IbI TOKA U HalpsDKeHUs] OT BpeMeHW) [Jis
3/IEKTPOMarHUTHBIX KOsleOaHUH.

Pe3oHaHC mpu mociefoBaTelbHOM COeJUHEHHWH pe3WCTOpa, KaTyLIKW WHJYKTUBHOCTU U
KOH/leHcaTopa.

Mogjenb IMHUM 371eKTpoIiepeiaun.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

VccrenoBaHue 3aBUCMMOCTH TepUO/ia MasibIX KosiebaHui rpy3a Ha HUTH OT JIUHBI HUTU U
Maccshl rpysa.

VccnenoBanve ImiepeMeHHOr0O TOKa B 1LjelM U3 [0OC/Ie[0BaTe/JIbHO COeQUHEHHBIX
KOH/IeHCaTopa, KaTyIIKU U pe3nucTopa.

Tema 2. MexaHuuecKue u 3/1eKmMpoOMAazHUmMHble 80/HbL

MexaHuuecKkue BOJIHbI, YCI0BUS pacripocTpaHeHus. [lepros. CKOpPOCTb paclpoCTpaHeHust
¥ JvHa BojHbL. [lomepeuHble W TPOAO/bHbIE BOJHBL VIHTepdepeHUMss W Audpakuus
MeXaHUUeCKHX BOJIH.

3ByK. CkopocTb 3ByKa. ['(poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.



ONeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUSI M3J/ly4eHUs] 3/1eKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTauys BekTopos E, B, V B anekTpoMarautHoM BosiHe. CBOMCTBA 3/1eKTPOMAarHATHBIX BOJIH:
OTpakeHWe, TIpejioM/JeHWe, Tojaspu3anusi, Audpaxkuus, uHTepdepeHuus. CKOpPOCTh
3/1eKTPOMarHUTHBIX BOJIH.

[ITkana 3/71eKTPOMAarHUTHBIX BOJIH. [IprMeHeHre 371eKTPOMarHMWTHBIX BOJIH B TEXHUKe U
ObITY.

[IpuHLMIIBI paiiOCBSA3M U TesleBUeHUs. Paagnonokarys.

DeKTPOMarHWTHOe 3arpsi3HeHUe OKPY Karollel Ccpeibl.

TexHUueckue yCTPOMCTBA U TpaKTUYeCcKoe MpHMeHeHUe: My3bIKalbHble WHCTPYMEHTHI,
yAbTPa3ByKOBasi [IWAarHOCTMKAa B TeXHWKe W MeJUWLMHe, pajap, PaJUONpPUEMHUK, TeJIeBU30D,
aHTeHHa, TesieoH, CBY-reusb.

LemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHye MOoTepeyHbIX U MPOJ0IbHBIX BOJIH.

Kosnebiitorieecs Tesio Kak UCTOYHUK 3BYKa.

HabnrofeHre oTpakeHus1 U TIpeJIOM/IeHHs] MeXaHUUeCKUX BOJIH.

Habnromenue natepdepeHiiuu U Audpakiiuy MeXaHU4eCKUX BOJTH.

3BYKOBOH pe30HaHC.

HabnroseHve CBSI3M TPOMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIUTYZOH W 4YaCTOTOU
KoJiebaHUH.

WccnenoBanue  CBOWCTB — 37IeKTPOMAarHWTHBIX — BOJIH:  OTpPakeHHWe,  IpesIoMJIeHHe,
noJsisipu3saLus, Audpakuys, MHTephepeHLys.

Tema 3. Onmuka

I'eomeTpuueckasi ontuka. [IpsiMonvHeliHOe pacripocTpaHeHre CBeTa B OIHOPOJHOM cpejie.
JIyu cBeta. ToueuHbIi UICTOYHUK CBeTa.

OTtpakeHue cBeTa. 3aKOHbI OTpakKeHHUs1 CBeTa. [locTpoeHue W300pakeHW B TIJIOCKOM
3epka’ie.

[TpenomneHue cBeTa. 3akOHbI TIpe/iOM/IeHUs CBeTa. AOCOIOTHBIA  TOKa3aTeslb
npesiomsieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeziesibHBIM yros MOJHOTO BHYTPEHHEro
OTpakeHusl.

Hucniepcusi cBeta. CroxHbIN cocTaB 6enoro ceera. LiBer.

Cobuparoliiie 1 paccedBaroliie JMH3bL. ToHKass JuH3a. POKyCHOe pacCcTosiHUE U
OTTHYeCKasi CUjla TOHKOM nuH3bl. [TocTpoeHre n300paykeHHA B COOMPAOLMX U PACCEUBAIOIIAX
nuH3ax. @opMysia TOHKOM JIMH3bI. YBe/llnueHue, jaBaeMoe JTMH30M.

[Ipenenbl NPUMEHMMOCTH reOMEeTPUUECKOU ONTHKH.

BonHoBass ontuka. WHTepdepeHiusi cBeTa. KorepeHTHble MCTOYHUKHU. Y CJIOBUS
HabJTF0IeHNsT MAaKCUMYMOB ¥ MUHUMYMOB B MHTeP(}EPEeHI[MOHHOW KapTHHE OT JIBYX CHH(a3HBIX
KOrepeHTHbIX UCTOUHHKOB.

Oudpakuusi cBeta. [JudpakuyoHHasi pelléTka. YcaoBhe HaO/OJeHUs TJIaBHBIX
MaKCHMYMOB IpH Ma/IeHUY MOHOXPOMAaTUYEeCKOTO CBeTa Ha AU(PPaKLIMOHHYIO PEeIIETKY.

ITonsipusaiys ceeta.

TexHuuecKkue YCTpPOWCTBA W TpaKTUUeCKoe TpUMeHeHHe: OUKW, Jyma, (oToarnmnapar,
TIPOEKLIMOHHbIN anrapaT, MUKPOCKOTI, TeJIeCKOI, BOJIOKOHHAsI OTTHKA, Au(paKLMOHHAasK peliéTKa,
TIOJ/IAPOU/,.

JemoHcmpayuu

[IpsimonMHeHOe pacrnpoCTpaHeHue, OTpakeHHWe W IpenoMmyeHde cBera. OnThuyeckue
1110)5(010)5) S



[TomHOe BHyTpeHHee oTpakeHUe. Moziesib CBeTOBO/a.
VccnenoBanvie CBOMCTB M300paykeHHUH B JIMH3AX.
Mopenu MUKpPOCKOI1a, Te/IeCKoIa.

Habntogenve uaTepdepeHIun CBeTa.

Habmopenue qudpakiyy ceera.

HabozeHue fucrnepcuu cBeTa.

[TosyueHue crieKTpa C IOMOLLbIO TIPHU3MBI.
[TonyueHue crieKTpa ¢ TOMOIbI0 AU(PPaKI[MOHHON PeIIETKY.
Hab6mrofeHue rosisipu3aniiy CBeTa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal
V3mepeHue nokasareJisi Ipe/IOMJIEHUS CTeKIa.
VccnenoBaHve CBOMCTB M300pa’keHHH B JIMH3AX.
HabozeHue fucrnepcun cBeTa.

Pa3pgen 6. OcHOBBI cieljMa/IbHOM TeOPUHM OTHOCUTE/ILHOCTH
I'paHulIbl TIPUMEHHMMOCTH KJ/IaCCUUeCKOW MeXaHWKH. ITocTysnaThl creljyasbHOW Teopuu
OTHOCUTEJIbHOCTH: WHBAapUMAHTHOCTb MOJyJ/ii CKODOCTM CBeTa B BaKyyme, TPUHLUI
OTHOCHUTETLHOCTA DWHINTeNHA.
OTHOCUTENBHOCTb OAHOBPEMEHHOCTH. 3amMe/lJieHe BpeMeHU U COKpalleHue JIJIMHBI.
OHeprus U UMNYyJ/IbC PeJIITUBUCTCKON YaCTULIBI.
CBsi3b MaCChl C 3HEpryel ¥ UMITy/IbCOM PeISITUBUCTCKOW YaCTHUL[bl. DHEPTrHsl TOKOSI.

Pa3pgen 7. KBanToBas (pu3mnka

Tema 1. D1emeHmMbI KBAHMOGOU ONMUKU

®otonbl. Popmysa [11aHKa CBsi3U 3HEpruM (HOTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
¢doToHa.

OtkpeiTe U wucciaefoBaHve (otospdexkra. Omnbitel A. [ CroneroBa. 3akOHBI
dotoaddekra. YpaBHeHre SiiHiTelHa A1 hoTodddekra. «KpacHas rpanuija» hoTtosddekTa.

Haenenue ceeta. Omneitel I1. H. JlebeneBa.

XHMUUeCcKoe J1eliCTBUe CBeTa.

TexHWuyecKye yCTPOMCTBA U IIpaKTUUeCKOoe IMpUMeHeHHe: (OTo3/eMeHT, (OTOAATUMK,
cosiHeuHast baTapesi, CBeTOAMO/,.

Llemoucmpayuu

®oT03¢deKT Ha yCTaHOBKe C LIMHKOBOU I1aCTUHOM.

ViccnenoBaHue 3aKOHOB BHellIHero GoTto3¢¢ekrTa.

Cretoauof,.

ConHeyHas baTapes.

Tema 2. CmpoeHue amoma

Mogens atroma TomcoHa. OmnbiTel Pesepdopza no paccessHuio o -yactul. IlnaHetapHas
Moziesib atoMa. [loctynatel bopa. 3nyueHue u morsoijeHue (OTOHOB TIPU Tepexofie aToMa C
OJJHOTO YPOBHSI SHepruu Ha Apyroi. Buael criektpoB. CrieKTp ypoBHel SHepruy aToMa BoJjopo/ia.

BonHosele cBoricTBa yactuy. BosHel ge bponns. Kopnycky/isipHO-BO/THOBOM AyanusMm.

CroHTaHHOE U BbIHY>K/]eHHOE U3/TyueHue.

TexHWueckyue yCTPOMCTBA U IIPaKTHMUeCKOe IIpUMeHeHHe: CIIeKTpaJbHbIM aHaau3
(criekTpoCKOM), /1a3ep, KBAHTOBBIA KOMITbIOTED.

Llemoncmpayuu



Mogens onbita Pesepdopga.

OmnpefeneHyve AJMHBI BOJHBI Jla3epa.

HabmtoeHre MMHeHUATHIX CIIEKTPOB U3TyUeHMSs.

Jlazep.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

HabntozeHue muHeyaToro CriekTpa.

Tema 3. AmomHoe 5s10po

OKCIepUMEeHTHI, 10Ka3bIBaIoLLMe CJI0)KHOCTb CTPOeHus siipa. OTKPbITHE Pa/[MOAKTUBHOCTH.
OmnbiTel Pe3epdop/a mo ornpeseneHno CoOCTaBa paiMOaKTUBHOTO M3nyudeHusi. CBoiCTBa anbda-,
OeTa-, TaMMa-u3yueHust. BivsiHue paZiIiOaKTUBHOCTH Ha >KUBbIE OPTaHU3MBI.

OTKphbITHE MPOTOHA U HeliTpoHa. HyknoHHast Mozienb sifipa I'eii3eHbOepra—liBaHeHKo. 3apsi
siapa. MaccoBoe uuciio sifpa. M30Torsl.

Anbta-pacriazi. DNeKTPOHHBIA M TO3UTPOHHBIM Oera-pacriaz. ['amma-u3nyueHue. 3akoH
PaJM0aKTUBHOIO pacrasja.

OHeprusi CBsI3U HYKJIOHOB B sifipe. fAzepHble cumbl. [ledekT Maccel spa.

AnepHbie peakiuu. [leneHve u CUHTE3 sifiep.

Snepubnii peaktop. TepmosimepHbiii cuHTe3. [IpobreMbl UM TIePCHEKTHBBI  SiIEPHOM
SHepreTUKU. JKOJIOTHUYECKHe acCleKThl siZIepHOU SHepreTHKH.

OneMeHTapHble yacTULbl. OTKpPBITHE MO3UTPOHA.

MeTo/ b1 HAOMIOAEHUS ¥ PETUCTPALIMK /IeMEeHTapHBIX YaCTHL].

dyHaamMeHTa/IbHBIe B3auMo/ecTBus. EAMHCTBO (hH3uuecKoi KapTHHBI MUpa.

TexHuueckre yCTPOWCTBA W TpaKTUUeckoe TpUMeHeHue: /03UMeTp, Kamepa BuibcoHa,
sIePHBbIN peakTop, aToMHast boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLUX YaCTHULI.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

WccnenoBanue TpeKoB UacTul] (10 rOTOBbIM oTorpadusim).

Pa3jien 8. D/1eMeHTHI aCTPOHOMMH M aCTPO(PU3UKH

JTarbl pa3BUTHs aCTPOHOMUU. [IprKiaZHOe 1 MUPOBO33peHUYeCKOe 3HaUeHe aCTPOHOMHUHU.

Buy 3Bé3gHoro Heba. Co3Be3aus, sipkue 3BE3/Ibl, TIJIaHeThl, UX BUJUMOE JIBIKeHHUe.

ConHeyHas cucrema.

Connije. ConmHeuHasi akTUBHOCTb. McTouHUK 3Heprum CosHUA W 3BE3[. 3BE3NBI, WX
OCHOBHBI€ XapaKTePUCTUKU. JlnarpaMmma «CreKTpabHbINA K/1acC — CBETUMOCTb». 3BE3/1bl IJTABHOU
10C/Ie/loBaTe/IbHOCTH.  3aBUCHMMOCTh ~ «MacCca — CBeTUMOCTb» /Il 3BE3J  IJIaBHOU
1oc/ae/j0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BéE37. (CoBpeMeHHble TpeACTaB/JeHUs O
TPOUCXOXAeHUH 1 3Bo/roLK CoJiHLIA U 3BE3/]. OTarbl )KU3HU 3BE3].

Mneunsbiii [TyTh — Haia ["anakTuka. [Tonoxkenue v aBmxenue ConHija B ['anaktuke. Turbl
rajiakTvK. PasioraiakTUKU U KBasapbl. UEpHbIe AbIPhI B s/ipax ranakTUK.

BcenenHas. Pacmmpenue BcenenHoi. 3akoH Xa60sa. Pasberanuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PesiukTOBOE U3yUeHue.

MacirabHast ctpykrypa BeenenHoit. MeTtaranakTHka.

Heperménubie mpo6ieMbl aCTPOHOMUH.

YueHuueckue Haba0OeHuUst



HabnrozeHrsi HeBOOPY)KEHHBIM TJ1a30M C HCIOIb30BAHMEM KOMITBbIOTEPHBIX MPUIOKEHUH
JUIsL OTIpe/iesIeHUs TI0/10)KeHHsT HeOeCHBIX 00BEKTOB Ha KOHKDETHYIO /IaTy: OCHOBHBIE CO3Be3/IHs
CeBepHOro roJjyiapus 1 ipKue 3Bé3/bl.

HabGnrozsenus B Teneckon JIyHel, TuiaHeT, Mieunoro ITyTu.

O0o011aroIee MOBTOPeHUE

Ponmb ¢U3MKM YW acCTPOHOMHH B SKOHOMUUECKOM, TEXHOJIOTMUECKOM, COLMAJbHOU |
3THUUeCKOM cpepax JiesTeTbHOCTH UesioBeKa, poJib U MeCTO (PU3KMKU Y aCTPOHOMMU B COBPEMEHHOM
Hay4yHOM KapTHHe Mupa, poJjib (U3Mueckol Teopud B (HOPMUPOBAHUU TIpe/CTABIEHUM O
¢bu3nMUeCcKol KapThHe MHpPa, MeCTO (U3NUeCKOW KapTHUHBI MUpa B OOIEM DSy COBPEMEHHBIX
eCTeCTBeHHO-HayYHbIX Tpe/iCTaB/IeHU 0 pUpo/e.

MexnpeaMeTHbIe CBA3U

N3yuenne Kypca ¢usukyd 6a30Boro ypoBHsS B 11 Kjacce OCYIECTBJISIETCS C YUYETOM
CoJiepKaTe/IbHbIX MEXKIIPeIMEeTHBIX CBsi3ed C KypcaMM MaTeMaTHK{, OWOJOTuM, XUMUH,
reorpavy ¥ TEXHOJIOTHH.

MesicnpeomemHble noHsimus, CBsi3aHHble C K3y4YeHHEM METO/0B HAyyHOrO TMO3HaHUS:
siBJieHWe, Hay4HbIM (akt, rTurortesa, ¢u3ndyecKas BeIMUWHA, 3aKOH, Teopusi, HabmofeHUe,
5KCIMepUMEeHT, MO/ie/IMpOBaHue, Mo/le/Tb, U3MepeHue.

Mamemamuka: pellileHUe CUCTeMbl YpaBHEHUM, TPUTOHOMeTpUUecKue (PYHKLIMU: CHUHYC,
KOCHHYC, TaHI'€HC, KOTaHTeHC, OCHOBHOE TPWUI'OHOMETPHUYECKOe TOXKJeCTBO, BEKTOPbI U UX
TIPOEKLIMM Ha OCU KOOPJAUHAT, CI0)KeHHe BEeKTOPOB, MPOU3BOJHbIE 37ieMeHTapHbIX (YHKIUH,
TIPU3HAKU T10/j001s TPEYTO/IbHUKOB, OMpe/ie/ieHre TUIONaIn TVIOCKUX (GUryp ¥ 00bEMa TeJl.

Buonoaus: 3neKTpruueckuie iBJIeHUs B )KUBOU MPUPO/Ie, KoyieOaTe/IbHbIe ABWKEHUS B )KUBOM
TIpUpO/ie, ONITUYECKUE SIB/IEHHS B XKUBOW NPUPO/ie, AelCTBHE PaJiMaliii Ha KUBbIE OPraHU3MBI.

Xumusi: CTpoeHHWe aTOMOB UM MOJIEKYJ/, KpPUCTa/lMueckas CTPYKTypa TBEpAbIX TeJ,
MeXaHU3Mbl 00pa30BaHUs KPUCTA/TMUECKON PeIIETKHY, CIIeKTPaTbHbBIN aHaN3.

T'eoepapus: marHuTHBIE TOJFOCA 3€M/IH, 3a/IeXKU MarHUTHBIX PyA, (OTOChEMKA 3€MHOU
TIOBEPXHOCTH, MpeJicKa3aHre 3eM/IeTpsiCeHuH.

TexHon02UAA: MTUHUU 3JIEKTPOTiepe/iay, TeHepaTop MepeMeHHOr0 TOKa, 3/1eKTPO/BUTaTe/lhb,
VHAYKIWOHHAs Teub, pajiap, PaJMOTNPUEMHUK, Te/leBU30p, aHTeHHa, TenedoH, CBU-meus,
TIPOEKILIMOHHBIM aTiapart, BOJIOKOHHAsl OTITUKA, COJTHeUHasi baTapes..

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUS ITPOI'PAMMBI I10 ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA
OcBoenue yuebGHOro mnpeaMera «®u3nKa» Ha ypoBHe cpefiHero o0iero obpa3oBaHUs
(ba3oBbIi  ypOBeHb) [O/DKHO  00eCreunTb  JOCTH)KeHWe — C/IeAYIOIMUX  JIMYHOCTHBIX,
MeTaripe[MeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBLBIE PE3YJ/IBTATbBI

JIMYHOCTHBIE pe3y/bTaThl OCBOeHHs yueOHOro mpeamera «PHU3MKa» [JO/DKHBI OTPaXKaTh
TOTOBHOCTb M CTIOCOOHOCTH O0YYarOIUXCsS PYKOBOZACTBOBATHCS CHOPMHUPOBAHHOM BHYTpEHHEH
MOo3ULIMel JIMYHOCTH, CHUCTEMON L[eHHOCTHBIX OpHUeHTAallu{, TIIO3UTHUBHBIX BHYTPEHHUX
yOeXXIeHW, COOTBETCTBYIOIIUX TPAAWLMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIlecTBa,
pacipeHye >XU3HEHHOTO OTbITa U OIbITa /IeATeJIbHOCTH B TIpOLIeCcCe pear3aliii OCHOBHBIX
HarpaB/IeHUM BOCIIUTATe/IbHOU JledTe/IbHOCTH, B TOM UMC/Ie B YaCTH:



1) rpakAaHCKOr0 BOCIIUTAHUA:

CcOPMHUPOBAHHOCTh ~ TPAKAAHCKOW TO3WIMM  O0Oyuaromierocsi Kak aKTUBHOTO M
OTBETCTBEHHOT'O UjieHa POCCUHCKOTO 0011[eCTBa;

TIPUHSITHE TPAJMLIMOHHBIX OOIIjeue/IOBeUeCKUX TYMAHUCTHUECKUX WM JIeMOKPATUUYeCKUX
LIeHHOCTeH;

TOTOBHOCTb BeCTH COBMECTHYIO [IesiTeJIbHOCTh B MHTepecax TpaXKJaHCKoro oOIlecTBa,
yuacTBOBaTh B CaMOyTpaB/ieHHH B 00pa3oBaTe/lbHOM OpraHu3alivy;

yMeHHe B3auMO/IeHiCTBOBaTh C COL[MA/JBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKUMSAMY ¥ Ha3HaUeHUEeM;

TOTOBHOCTb K TYMaHUTapPHOW 1 BOJIOHTEPCKOU J1eSTeTbHOCTH;

2) IaTPHOTHUYECKOT0 BOCTIMTAHUA:

Cc(OpMHUPOBAHHOCTb POCCUNCKOM IpaXk/JaHCKOW M/IeHTUUHOCTH, NaTPUOTHU3Ma;

LIeHHOCTHOe OTHOIlIeHHe K TOCYJapCTBEHHbIM CHMBOJIaM, JIOCTHKEHUSIM POCCUMCKUX
YyUéHBIX B 00/1aCTU (DM3UKHU U TeXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

c(opMUPOBAHHOCTL HPABCTBEHHOT'O CO3HAHUSI, 3STUYECKOTO ITOBE/IeHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO ¥ TIPUHUMATh OCO3HAHHBIE PeIlIeHus, ODUEHTHUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEeHHOCTH, B TOM UKCJ/Ie B [IeSITe/TbHOCTUA YUEHOTO;

OCO3HaHMe JIMYHOTO BK/1a/la B TIOCTPOEHHUEe YCTOHUMBOro Oy yIriero;

4) 3CcTeTUYEeCKOro BOCIIUTaHHUSA:

3CTeTHUUeCKOe OTHOLIeHWe K MUDY, BK/IFOYasi 3CTeTUKY Hay4HOTO TBOPUECTBA, MPHUCYIIEro
(bur3nuecKoil HayKe;

5) TPy/10BOI0 BOCIIMTAHUA:

WHTepeC K pa3/InyHbIM cepam NpodeCcCHOHATBHOM /IeATeTbHOCTH, B TOM UKC/Ie CBSI3aHHBIM
Cc (U3MKOM ¥ TeXHWKOW, yMeHHe COBepIlaTh OCO3HaHHBIA BBIOOD Oyayied npodeccun u
peann30BbIBaTh COOCTBEHHBIE )KMU3HEHHbBIE TUIaHbI;

TOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHHMI0 M CaMOOOpa30BaHUI0 B 00/1aCTH (U3UKK Ha
TIPOTSDKEHUU BCel JKU3HU;

6) 53K0/1I0r1YecKoro BOCIIUTaHHA:

c(OpMUPOBAHHOCTL 3KOJIOTMYECKOW KYJIbTYPbl, OCO3HaHWe TI100a7bHOT0 Xapakrepa
9KOJIOTUUECKUX Mpobiiem;

TJIaHMPOBaHMe U OCYIlleCTB/IeHHe IeMCTBUM B OKpYyKatolleli cpe/ie Ha OCHOBe 3HaHUs LieJiei
YCTOMUWBOTO Pa3BUTHUS UeJIOBEUECTBa;

pacivpeHre OMbITa [JeSTebHOCTH SKOJIOTHYEeCKOM HAarpaB/IeHHOCTHM Ha OCHOBE
VMMEIOIIUXCsl 3HaHUM TI0 (pU3UKe;

7) LeHHOCTH Hay4YHOr'0 IO3HAHHUS:

Cc(OpMHUPOBAHHOCTbL  MMPOBO33p€HHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3NUYECKOU HayKU;

0CO3HaHWe LIeHHOCTH HayuHOM /lesTe/IbHOCTH, TOTOBHOCTDb B TpoLiecce U3yueHusi (pu3nku
OCYL[ECTBJISITh POEKTHYIO U UCC/Ie/IOBATeTbCKYIO AesaTeTbHOCTb MHAWBUAYa/IbHO U B TPYTITIE.



METAIIPEIMETHBIE PE3YJ/IbTATBI
ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yueOHbIe JeiiCTBUS
Ba3oBble loruuecKue JeiCTBUs:

CaMOCTOSITe/IbHO (OPMY/IMPOBAaTh W aKTyalW3WpOBaTh MpobieMy, paccMaTpuBaTh eé
BCECTOPOHHE;

oTipe/iesisiTh 1ieJl1 eI TeTbHOCTH, 3aZlaBaTh IMapaMeTphbl U KPUTEPUHN UX JOCTHKEeHMS;

BBISIBJ/ISITH 3aKOHOMEPHOCTH 1 TIPOTUBOPEUUSI B PaCCMaTpUBaeMbIX (PM3UUYeCKUX SIB/IEHUSIX;

pa3pabarhiBaTh IJ1aH pellieHust Mpob/ieMbl C YUETOM aHaIM3a UMEROILUXCsl MaTepUabHbIX U
HemaTepUasbHbIX PeCypCOB;

BHOCHUTh KOPPEKTUBHI B JeSTebHOCTb, OLIEHWBaTh COOTBETCTBHE pe3yJbTaTOB IIeJIsiM,
OLIEHUBATb PUCKHU TIOC/Ie/ICTBUM JeSITe/TbHOCTH;

KOOD/IMHUPOBAaTb U BBITIOJHATL PAabOTy B YCIOBUSIX pPeabHOTO, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaThb KPEATHBHOE MBIIIIEHUE TTPU PEIIeHUH )KU3HEHHBIX MTPO0JIeM.

Ba3oBble ncc/iej0BaTe/IbCKHeE JeHCTBHA:

BJ/IaZIeTh HAayUHOW TEepMMHOJIOTHEeN, K/II0UueBbIMU TOHSATHUSMU U MeToAamMH (hr3UuecKou
HaYKU;

B/Ia/IeTh HaBbIKAMU yueOHO-MCC/IeZI0BaTe/IbCKOM 1M TIPOEKTHOM JesTe/TbHOCTH B 00/1acTH
(bu3MKH, CIOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TOMCKY METO/IOB pellieHus 3a/1au
bur3MUecKoro cofiepKaHusi, MpUMeHeHUI0 pa3/InYHbIX MeTO/I0B TT03HAHMSI;

B/a/IeTb BUJAMHU [IeSiITeIbHOCTU TI0 TOJTyYeHUI0 HOBOTO 3HAHWS, ero WHTepIipeTalvy,
npeoOpa30BaHUI0 ¥ IPUMEHEHUIO B PA3/TMUHBIX YUeOHBIX CUTYAIIUsIX, B TOM UMCJIe TIPY CO3[JaHUU
yueOHBIX MPOEKTOB B 00/1aCTH HU3UKHY;

BBISIB/IATh  TIPUUMHHO-CJ/IEICTBEHHbIE CBSI3M W aKTyaJW3UpOBaTh 3a/lauyy, BbIABUraTh
TUTIOTEe3Y eé€ pellleHus, HAXOAUTb apr'yMeHTHI [IJisl I0Ka3aTe/IbCTBa CBOMX YTBEP)K/IeHUH, 3a/laBaTh
rapaMeTpbl U KDUTEPUH pellleHus;

aHaJTM3UPOBATD TIOJTYUeHHBIE B XO/I€ PEIlIeHUs 3a/[aud Pe3y/IbTaThl, KPDUTUUECKHU OIIeHUBATh
WX JJOCTOBEPHOCTh, POTHO3MPOBATh M3MeHeHHe B HOBBIX YC/IOBUSIX;

CTaBUTh U (HOPMYJTUPOBAaTh COOCTBEHHBIE 3a/jaul B 00pa30BaTeIbHOM JeITe/TbHOCTH, B TOM
yKc/ie Py U3y4eHur (HU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OLeHUBATb TIPHOOPeTEHHBIN OITBIT;

yMeTb TIepeHOCUTh 3HaHUS 10 GU3MKe B MPAKTUUECKYH 00/1acThb )KU3HeAesITeTbHOCTH;

yMeTb UHTEeTPUPOBaTh 3HaHUS U3 Pa3HBIX MpeIMeTHBIX 001acTel;

BBI/[BUTATh HOBbIE UIeH, Tpe/ijlaraTh OPUTMHAbHBIE TTOJX0AbI U PelLleHus;

CTaBUTh MPOOIEMBI U 3a/IauH, AOIyCKAIOII[He albTePHAaTUBHbBIE PEeIIIeHus].

Pab6oTa c unopmarjueii:

B/Ia/leTh HaBbIKAMU TOyueHUs MHGOPMaLMK (U3NUYeCKOro COoJepyKaHusl U3 UCTOUYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTB/IATH TIOMCK, aHalu3, CHUCTeMaTH3al[ui0 W
VHTepIpeTaLyo HHPOPMAaLIMU pa3/IMuHbIX BUJOB U (GOPM Tpe/CTaB/IeHMUS;

OLIeHUBATb JIOCTOBEPHOCTb WH(OPMALIUY;

WCTIO/b30BaTh CpeACTBa MH(MOPMAIIMOHHBIX UM KOMMYHHKAL[MOHHBIX TEXHOJIOTWMA B
pellleHn KOTHUTHBHBIX, KOMMYHHKAaTMBHbIX M OpraHW3al[MOHHBIX 3aZiau C COOJIIoZieHreM
TpebOBaHUI 3PrOHOMUKH, TEXHUKH 0€301MaCHOCTH, TUTHEHbI, PeCcypcocOepe)keHus], TPaBOBBIX U
3TUUYECKUX HOPM, HOPM MHGOPMAIMOHHOM 6e30MacHOCTH;



Co3/jaBaTb TEKCTbl (PU3MUECKOr0 COJiep)KaHWsi B Ppas3/lMuHbIX (popMarax C y4ETOM
Ha3HayeHus1 HTH(OpPMALIH U 11e/IeBOM ayIUTOPHH, BEIOMPAs ONTUMabHY0 GOpMY Ipe CTaBIeHHs
Y BU3ya/IU3aLui.

KoMMyHHUKaTHBHBIE YyHHBepCa/IbHbIe yUeOHbIe el CTBUA:

OCYILIECTB/ISITh 001I[eHKe Ha YPOKaX (GDU3MKU U BO BHEYPOUHOM J1eTe/TbHOCTH;

pacrno3HaBaTh MPeAIOChITKK KOHMIMKTHBIX CUTYalUi U CMATUaTh KOHM/IUKTBI;

Pa3BEPHYTO M JIOTUYHO W3/1araTh CBOIO TOUKY 3DEHHUS] C HCIO/b30BAaHHEM SI3bIKOBBIX
CpeJCTB;

TIOHUMATh U MCII0/Ib30BaTh MPEUMYII[eCTBa KOMaH/[HOW U UHUBUYalbHON paboThI;

BbIOMpATh TEMAaTUKy W MeTO/IbI COBMECTHBIX AEWCTBHUU C YUETOM OOI[UX WHTEPECOB U
BO3MO>KHOCTeH Ka)KJI0T0 ujieHa KOJIJIEKTHBA;

NPUHUMATh 1[eJId  COBMECTHOW JIeITe/IbHOCTH, OpPraHW30BbIBaTb W KOOPJMHHUPOBATh
JIEMCTBUS 110 €€ JOCTHXKEHHIO: COCTAB/IATh TUIaH JeMCTBUH, PacipeesisiTh PO/ C yUETOM MHEHUH
YUYaCTHHUKOB, 00CYX/1aTh Pe3yJ/IbTaTbl COBMECTHOW paboThI;

OL|eHMBaTh KaueCTBO CBOEr0 BK/Ia/la M KaXK/0T0 YYaCTHUKA KOMaH/bI B O0IL[UI pe3y/IbTaT Mo
pa3paboTaHHLIM KPUTEPHSIM;

Tpe/ijiaraTb HOBbIE TIPOEKThHI, OL[eHWBATh /€M C TO3WIMKA HOBH3HBI, OPUTHHAIBLHOCTH,
NIPaKTUYeCKOM 3HAUUMOCTH;

OCYIIECTB/ISITh TIO3UTHBHOE CTpPAaTerMuecKoe TIOBeZIeHHe B Pa3/MuUHBIX CHUTYaIUsX,
TIPOSIB/IATH TBOPUECTBO U BOOOpaXKeHHe, ObITb MHULIMATUBHBIM.

PerynssTUBHBIE YHHBepcaIbHbIe yueOHbIe JeiiCTBUS
Camoopranu3anus:
CaMOCTOSITe/IbHO OCYILeCTBJIATh TI03HABATE/IbHYIO [eSTeJIbHOCTh B 00sacTh (GU3UKKU U
aCTPOHOMUH, BBISIB/ISITH TIPOO/IEMbI, CTaBUTh U (JOPMY/TUPOBaTh COOCTBEHHBIE 3a/1aUM;
CaMOCTOSITe/IbHO COCTaBJISATh T/IaH pellleHHs] PAaCUETHBIX M KaueCTBEHHBIX 3aZiau, IJlaH
BBIITOJIHEHUS] TIPAKTUYECKOH paboOThl C Y4YETOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U Npe/rouTeHn ;
JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;
pacIIMpsSTh paMKH yueOHOTo rpeiMeTa Ha OCHOBe JIMYHBIX TTPeJIoUTeHu ;
JleNlaTb OCO3HAHHBIM BBIOOP, apryMeHTUPOBaTh ero, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pellieHue;
OLIeHUBATb NIPUOOPETEHHBIH OIIBIT,
Croco6CTBOBaTh (HOPMUPOBAHMIO U MPOSIBJIEHUIO PYAULIUH B 00/1aCTh HU3UKH, TIOCTOSTHHO
TIOBBIIIIATh CBOM 00pa30BaTe/IbHbIN U KYJ/IbTYPHBIN YPOBEHbD.
CaMOKOHTPO/1b, SMOL[UOHA/TbHbIA UHTE/I/IEKT:
JlaBaTh OL[€HKY HOBBIM CHUTYalldsM, BHOCHUTb KODPEKTHBBLI B JIeSIT€/bHOCTb, OL[€HHWBATh
COOTBETCTBUE pPe3yJ/IbTaTOB LieJIsiM;
BJIaJIeTh HaBbIKaMU M03HaBaTe/IbHOM pedieKCUU KaK 0CO3HaHUSI COBepIllaeMbIX /1eCTBUM U
MBIC/IUTE/IbHBIX TIPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHUI;
WCTIO/Tb30BaTh MPUEMBI pedIeKCHH /I7Is OLIeHKH CUTYal[|iH, BEIOOpa BepHOTO PellleHus;
yMeTb OL|eHUBaTh PUCKU U CBOEBPEMEHHO MPUHUMAaTh pellleHus 10 UX CHUYKEHHIO;
MIPUHUMATh MOTUBBI U apT'YMEeHThI PYTUX TIPY aHa/lk3e pe3y/bTaToB [lesiTeTbHOCTY;
TIPUHUMATh Cebs1, TOHUMast CBOU HeIOCTaTKH U JOCTOUHCTRA;
TIPUHUMATh MOTUBBI U apT'YMEHThI APYTUX TPY aHa/lk3e pe3y/bTaToB [lesTeTbHOCTH;



TIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B miporiecce AOCTHKEHHUS TMYHOCTHBIX PE3yJ/IbTaTOB OCBOEHHSI IIPOrPAMMBbI 110 (DHU3HUKe ISt
YPOBHSI cpefiHero o6iero obpa3oBaHusi y 00ydaroIuxcsi COBEPIIEHCTBYETCS IMOIMOHA/IbHBIN
WHTEJIJIEKT, Mpe/rioarariiyi coOpMHUPOBaHHOCTS:

CaMOCO3HaHHs, BK/IFOUAIOL[Ero CrIoCOOHOCTh MOHUMAaTh CBOE SMOLIMOHATIBLHOE COCTOSIHHE,
BHU/IeTh HaTpaB/IeHUsI Pa3BUTHsI COOCTBEHHOM SMOLIMOHAIBLHOM Cepbl, ObITH YBePEeHHBIM B cebe;

CaMOopery/IMPOBaHusI, BK/IFOUAOIIEr0 CAMOKOHTPOJIb, YMEHHEe TPUHUMATh OTBETCTBEHHOCTh
3a CBOE TOBe/IeHKe, CITIOCOOHOCTD a/[alTUPOBATHCS K IMOLMOHAIbHBIM U3MEHEHHUSIM U TTPOSIB/ISITh
T'MOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHyYTpPeHHell MOTHBALMK, BK/IIOYAIOIIEH CTpeM/IeHre K JOCTHXKEHHIO LIeJId U YCIIexy,
ONTUMU3M, HHUI[UATHBHOCTb, YMEHHUeE [[eMCTBOBATh UCXO/s1 U3 CBOUX BO3MOXKHOCTEH;

SMITaTHH, BKJ/IFOUYAIOIEH CrOCOOHOCTh TMOHHMMAaTh SMOILIMOHAIBHOE COCTOSIHHE [PYTHX,
YUMTBIBATh €r0 MPH OCYI[ECTBIeHUH OOII[eHHsI, CTTOCOOHOCTh K COUYBCTBUIO U COTIEPEXXHUBAHHMIO;

COLMa/IbHBIX HABBIKOB, BK/IFOUAKOII[UX CIIOCOOHOCThH BHLICTPAHWBATh OTHOIIEHUS C JPYTUMH
JII0JIbMH, 3a00TUTBCS, TIPOSIB/IATH MHTEPEC M Pa3peliaTh KOHPIUKTEL

INNPEAMETHBIE PE3YJ/IbTATbBI

K koH1y obyuenusi B 10 K/acce mpefiMeTHbIe pe3y/bTaThl HA 6A30BOM YPOBHE JOJDKHBI
OTpa)kaTh C(hOPMHUPOBAHHOCTh Y 00YUarOIUXCsl YMEeHUI:

JleMOHCTPUPOBATh Ha MpuUMepax poJjib U MecTo ¢U3MKU B (POPMUPOBAHHUK COBPEMEHHOM
HayYHOU KapTWHBI MMpa, B Pa3BUTHUU COBPEMEHHOM TeXHUKU U TeXHOJIOTWW, B MPaKTUYECKOU
JlesiITe/IbHOCTH JIF0/lel;

YUUTBIBaTh TPAHULbl TPUMEHeHUs] M3yueHHbIX (U3UUecKux Mojeneld: MaTepuasbHast
TOYKa, WHepLMasbHas cUcTeMa OTCYéTa, abCO/MIOTHO TBEpJOe Teso, UfealbHbIN ras, Mofenu
CTPOeHUSs ra3oB, )XUJKOCTed M TBEPABIX Tesl, TOUEUHBbIA 3/IeKTPUYECKUN 3apsi/i NIpY pelleHun
dbu3uyecKux 3ajay;

pacrnosHaBaTh (u3nyeckre siBjeHUs: (TIPOLeCChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIEKY/IPHO-KUHETHYeCKOM TeOpHUU CTPOeHMs BelecTBa W 3/1eKTPOAUHAMUKU:
paBHOMEpPHOe ¥ pPAaBHOYCKODEHHOe TMpSMOJIMHeNHOe [BI)KeHWe, CBOOOJHOe TMazieHwe Ter,
JIBYDKEHHe 110 OKPYKHOCTH, WHepIUsi, B3aUMOJeiCTBHe Te, Auddy3usi, OpPOYHOBCKOE BIDKEHHE,
CTpOeHUe KUAKOCTell U TBEPABIX Tesl, U3MeHeHWe 00bEéMa Tesl MPU HarpeBaHUM (OXJIaXKIEeHUN),
TerIOBOe paBHOBeCHe, MCIIapeHVe, KOHJeHcalus, IllaB/leHue, KpPUCTa/UIM3alys, KUIleHue,
B/I&JKHOCTb BO3/lyXa, [OBBILIEHMe /JaB/IeHUs ra3a NPy ero HarpeBaHUM B 3aKPbITOM COCY/ie, CBSI3b
MeXJy rapamMeTpaMy COCTOSIHMSI ra3a B M30IIpoLieccax, 3/eKTpu3alus Tes, B3aUMOZeHCTBUe
3aps/i0B;

OTKMChIBaTh MeXaHUUeCKoe [BW)KEeHHUe, WUCIO/b3ys (PU3nuecKue BeJWYMHBbL: KOOpPZMHATa,
MyThb, NepeMelljeHre, CKOPOCTb, YCKOPeHWe, mMacca Tejla, CWIa, UMIIY/IbC Teja, KMHeTHYecKas
JHeprusl, TOTeHLMa/lbHas SHEprusi, MeXaHWuecKas paboTa, MeXxaHW4ecKash MOIIHOCTh; TIPH
OTMCAHUU TIPABU/IbHO TPAaKTOBaTh (PU3UUECKHI CMBIC/ UCIIO/Ib3YEMbIX BEJTMUNH, UX 0003HaAUeHUSI
U eJVHULbI, HaXO4UTh (DOPMYyJIbl, CBSI3bIBAIOLLME NAHHYIO (PU3UUECKYH0 BeJIMUUHY C JPYTMMHU
Be/ITMUMHAMUY;

OIUChIBaTh M3YUYeHHble TeIUIOBble CBOMCTBA Tel W TeIUIOBble SIBJIEHUS, HWCIO/b3Ys
¢u3nuecKkre BeJMYMHBIL: [JlaBJeHUWe Trasa, TeMIleparypa, CpejHssl KWUHeTh4yecKas 3SHeprus
XaOTUUeCKOr0 [BW)KEHUs] MOJIeKYyJ, Cpe/lHeKBaJpaTHuHasi CKOPOCTb MOJIeKYJ, KOJMUeCTBO
TEIJIOThl, BHYTPeHHsIsl Heprusi, pabora rasa, KO3(pQULMEHT TOJe3HOro [elCTBUS TeIIOBOTO



JIBUTaTeJisi; TIPU OMMCAHUU MPaBUIbHO TPAKTOBATH (PU3MUECKUM CMBIC/ UCII0J/Ib3YeMbIX BEeJTMUNH,
ux 0003HaueHUss W EeAWHUI[bI, HAaXOAWTb (OPMYJIbI, CBSI3bIBAIOIIME [AHHYIO (U3NUUECKYHO
Be/IMUMHY C JPYTMMHU BeJIMUMHAaM;

OIHWChIBaTh M3Yy4YeHHble 3/IeKTPUYeCKre CBOMCTBA BellleCTBA U 3JIEKTPUUECKHE SIBJIEHUS
(mpoueccel), UCNonb3ysi (U3MUecKre BeTMUMHbBL: 3/1eKTPUUYECKUN 3apsijl, 3JeKTpuueckoe roJe,
HaNpsUKEHHOCTb T10JIs, TOTEeHLMaja, pPasHOCTb TOTEHLMa/loB; MPU ONUCAHUMU IIPABUJIBHO
TPAaKTOBaTh (PU3UUECKUM CMBIC/T HCIOAb3yeMbIX BEeJMYMH, MX O0O3HaueHUsT W eJUHULIbI;
yKasbIBaTb (hOpPMYJIbl, CBSI3bIBAOLIIME JAHHYIO (PU3MUeCKYI0 BeJIMUMHY C JPYTUMU BeJIMUMHAMU;

aHa/M3UpOBaTh (PU3MYeCcKUe TPOLIeCChl U SIBJIEHUS, UCIOMb3ys (u3nueckre 3aKOHbI U
TIPUHLUIIBL: 3aKOH BceMupHoro taroteHus, I, II u III 3akoHbl HblOTOHA, 3aKOH COXpaHeHUs
MeXaHUYeCKON 3Hepruy, 3aKOH COXpPaHeHWs MMITyJ/bCa, PUHLMI CYNepIIO3ULMU CUJI, IPUHLMI
paBHOIpaBUsl UHEepLMaIbHbIX CUCTEM OTCYETa, MOJIEKY/IIPHO-KUHEeTUYECKYI0 TeOpHI0 CTPOeHUs
BellleCTBa, ra30Bble 3aKOHbI, CBfI3b Cpe/lHeld KWHETHMYeCKOM SHEepPrvy TeIuIOBOTO [IBKEHMS
MOJIeKYJT ¢ abCOMIOTHOM TeMmIiepaTypoi, TepBbiii 3aKOH TepMOJMHAMUKU, 3aKOH COXPAaHEHUs
3/1eKTPUYECKOro 3apsizia, 3akoH Ky/ioHa, pu 3ToM pas3nnyaTh CJI0BeCHYH0 (POPMY/IMPOBKY 3aKOHa,
ero MaTeMaTH4yeCKoe BbIpaykeHue U yCJIOBHS (TpaHULIbl, 00/1aCTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TPUHLIUITBI IEMCTBHUST MaIlliH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3/inyaTh YCI0BUS MX 6€30TacHOT0 MCTIOIh30BAHKUS B TIOBCEIHEBHOM XKU3HU;

BBIMOJIHATE 3KCIIEPUMEHTHI [0 HCC/Ief0BaHUI0 (DU3UUYECKUX SIBIEHUMM U TIPOLEeCCOB C
WCTOMb30BaHUEeM TIPSMbIX W KOCBEHHBIX HW3MepeHu#, Tpu 3ToM  (OpPMy/IUpOBaTh
nipobsiemMy/3aziauy U TUIIOTe3y yueOHOro SKCIiepuMeHTa, COOMpaTh YCTAHOBKY U3 TIPE/IJIOXKEHHOTO
00opy/i0BaHusi, IPOBO/IUTE OMBIT U (YOPMYTUPOBATh BLIBO/bI;

OCYILeCTB/ISITh TpsIMble M KOCBEHHble H3MepeHusi (PU3NYeCKUX BeUUWH, TPU 3TOM
BbIOMpATh ONTUMAa/bHBIN CIIOCOO W3MepeHUsi M WCTO/b30BaTh HM3BECTHbIE METO/bl OLeHKH
TIOTPEeIITHOCTeN U3MepeHuH;

WCC/Ie[JOBaTh 3aBUCUMOCTHU MexX1y (hr3rueCcKMU BeJTMUMHaMU C UCI0/Ib30BaHKeM MPSIMbIX
V3MepeHuil, NP 3TOM KOHCTPYMPOBAaThb YCTAHOBKY, (PUKCHpOBaTh pe3y/bTaThbl I0/yueHHON
3aBUCUMOCTH (PM3MUECKUX BeJTMUMH B BUZie TaO/IUI] U rpaMKOB, [ie/1aTh BBIBO/IBI 10 pe3y/ibTaTaM
VICC/IeJOBaHMS;

cobsofaTh TipaBWIa Oe30racHOro Tpyja IMpU TPOBeJieHWH WCCIeJ0OBaHWN B paMKax
yueOHOro 3KCriepuMeHTa, yueOHO-MCCIe0BaTeNbCKON U TIPOEKTHOM  JesTebHOCTU  C
WCTIO0/Tb30BaHNEM M3MePUTe/IbHBIX YCTPOMCTB U labopaTopHOTrO 000pyZ0BaHUS;

pellaTh pacuéTHble 3aJjaud C $IBHO 3aJaHHOW (PU3MUeCcKol MoJenblo, UCMHO/b3Ysl
(bu3nueckre 3aKOHBI ¥ TIPUHIUITBI, HA OCHOBE aHa/M3a yCJIOBUS 3a/laudl BbIOMpATh (GU3UUECKYIO
MOJiesib, BBIJEATb (U3MUecKre BelWYuMHbl M (POpMYy/bl, HeoOXoAWMble AJisi eé PpelleHws,
TIPOBO/JIUTH PACUETHI U OLIEHUBATh PeabHOCTh M0JyUeHHOT 0 3HaueHusi (pr3nueckoil BeTMYUHbI;

pelllaTh KayeCTBEHHbIE 3a/laud: BbICTpauBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LIEMIOUKY
paccy>k/leHul C ONTIOpPOU Ha U3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTH M (pU3UUeCcKue SIBIeHHS;

WCTIO0/Tb30BaTh MPU pellieHrH yueOHBIX 3a/iau COBpeMeHHbIe MHPOPMaL[MOHHbIe TeXHOJIOTUH
JUIs TIOWCKA, CTPYKTYPUPOBaHWs, WHTEpIpeTaldud U TIpeACTaBieHuss yueOHOM W HaydHO-
MOMy/ISIPHOM MH(OPMAaLMK, TIOTyUYeHHOW U3 Pa3/IMYHbIX UCTOYHUKOB, KDUTUUECKH aHa/IM3UPOBaTh
roJiyuyaeMyto UH(pOpMaIHio;

TIPUBOJWTE TIPUMeEPHI BK/IaZid POCCUMCKUX U 3apyOeXHbIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKu, 00bsICHEeHe MPOLIeCCOB OKPYIKAIOIIero MUpPa, B pa3BUTHE TeXHUKHU U TEXHOJIOTHH;



WCTI0/Tb30BaTh TeOPeTHYeCKHe 3HaHUS 10 (PU3MKe B TTOBCeJHEBHOM XXKU3HU [I71s 00ecieueHust
Ge3omacHOCTH MpH oOpallieHnu ¢ IPUdopaMK ¥ TEXHUUECKUMH YCTPOMCTBAMHU, /IJIs1 COXPaHEeHHUSI
3[I0pPOBBsI 1 COO/TIO/IeHNsI HOPM 3KOJIOTHUeCKOT0 TOBe/[eHUsI B OKPY>Kalollleit cpefe;

paboTath B Tpy1IIe ¢ BBITIOJHEHUEM Pa3/IMYHbIX COLMANbHBIX POJieH, MIaHupoBaTh paboTy
TPYIIbl, paLMOHAAbHO pacripefiesiiTb 0053aHHOCTM M TUIAHUPOBAThb  [JIesITe/IbHOCTh B
HeCTaHZAPTHBIX CUTYyalUsX, aZleKBaTHO OL|eHMBATh BK/AJ KaXKOr0 W3 YUaCTHHUKOB T'DYIMbI B
pellieHHe pacCMaTPUBaeMOM 1po0bJieMbl.

K koniy obyuenusi B 11 Kacce npeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM YPOBHE /I0JKHbI
oTpakaTb C(hOPMUPOBAHHOCTD y 00yUaroIMXCsl YMeHUH:

JIeMOHCTPUPOBaTh Ha MpHMepax poJjib U MecTo GU3MKU B (OPMHUPOBAHWK COBpEMEHHOM
HayYHOW KapTWHbI MMpa, B Pa3BUTUU COBPEMEHHOM TeXHUKU U TeXHOJIOTWW, B MPaKTUYECKOU
JlesiTe/TIbHOCTHU JTI0/leH, LIe/IOCTHOCTD U eJUHCTBO (PM3MUeCKOU KapTUHbI MUDa;

YUUTBIBaTh TPaHULbI TIPUMEHEHUs] HW3yueHHbIX (U3MUeCKUX MOJesieil: TOoUYeuHbId
3/1IeKTPUYECKUM 3apsifi, JIyu CBeTa, TOUeUYHbIN UCTOUHUK CBETa, sifiepHasi MO/ie/lb aToOMa, HyK/IOHHast
Mo/le/Tb aTOMHOTO si/ipa MpH pellieHny (r3nuecKrx 3azay;

pacrio3HaBath (u3NUecKrde SIBJIeHHUs (TTPOLeCChl) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
3/1eKTPO/IMHAMUKUA U KBAaHTOBOW (DM3MKU: 3/1eKTpHUUecKasi IPOBOAUMOCTh, TeIIOBOe, CBETOBOE,
XUMUUECKOe, MarHUTHOe [JeMCTBUSI TOKa, B3aUMOJENCTBUe MAarHWTOB, 3/IeKTPOMarHUTHast
WH/YKLMS, [eWCTBUe MarHUTHOTO TIOJsi Ha TPOBOJHUK C TOKOM M [JBWXKYILMHCS 3apsf,
3/IeKTPOMarHUTHbIE KO/lebaHWsl ¥ BOJTHBI, TIPSIMOJIMHEHHOEe pacrpoCTpaHeHue CBeTa, OTPaKeHue,
npesiomsieHue, uHTepdepeHLus, gudpakuys W TOAsSpU3alus CBeTa, /AWCIIepCUsl CBeTa,
doToanekTpruueckuii 3¢dekT (hoTo3¢deKT), cBeToBOe JaB/jieHre, BOSHUKHOBEHUe JTMHeHYaToro
CreKTpa aToMa BOZI0pO/ja, eCTeCTBeHHasi U UCKYCCTBEeHHasl Pa/JM0aKTUBHOCTb;

OMHUChIBaTh M3y4YeHHble CBOMCTBa BelllecTBa (3/1€KTpUUECKHEe, MarHUTHble, ONTUUYECKHe,
3/7IeKTPUYECKYH0 TPOBOAUMOCTb Pa3/IMUHbIX CpeJ]) M 3/eKTPOMarHUTHbIe siB/ieHus1 (TIPOLIeCChI),
UCTOJb3ysl  (Gu3UuecKre BeJIMUWHBL: 37IeKTPUYECKUi 3apsi, CWia TOKa, 3IeKTpUUYecKoe
HarpsbKeHre, 37IeKTpUUecKoe COTIPOTUBIIeHHe, Pa3HOCTh MOTEHLIMaNIO0B, 3/IeKTPO/IBIDKYILask CUa,
paboTa TOKa, WHAYKLMSI MarHUTHOTO TO/s, cWia Awmrepa, cuia JlopeHla, WHAYKTUBHOCTh
KaTyIIK{, SHeprusi 3/IeKTPUYeCKOoro M MarHMTHOTO ToJiel, Mepuosi M yacToTa KosiebaHuil B
KosiebaTeslbHOM KOHTYpe, 3apsi/i U CH/a TOKa B TMpoLiecce TapMOHUUECKUX 3/1eKTPOMarHUTHBIX
KosiebaHul, (OKyCHOe pacCTOsiHWe W ONTUYecKas CWa JIMH3bI, TIPU OMMUCAHWUM TIPaBUJIbHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T WCII0/Ib3yeMbIX BeMYMH, WX 0003HaueHWs W eJWHUIIBI,
yKasbiBaTb (hOpPMYJibl, CBSI3bIBaOIIME JAHHYIO (DU3MUeCKYI0 BeJIMUKMHY C JPYTUMU BeJIMUMHAMU;

OIMHUCHIBaTh H3y4yeHHble KBAHTOBbIe SIBJEHWsS M TIPOLIECCHI, MCMO/b3ysl (QU3nNUecKue
Be/IMYMHBI: CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI M 4YacTOTa CBeTa, SHEpPrus u
umnynbC (GOTOHA, TMepuoj, TMoJypacraZa, SHeprusi CBSi3M aTOMHBIX s/iep, MpPU OMHCAHUHU
NpaBU/IbHO TPaKTOBaTh (U3MUECKUI CMBIC/ HCIOb3yeMbIX BeIMUWH, UX 0003HaueHWs WU
e/IMHULIbI, yKa3biBaThb (POPMYyJIbI, CBSI3bIBAIOLME AAHHYIO (DM3WYEeCKYH BeJUUMHY C APYTUMU
Be/IMUMHAaMU, BbIUMCIATH 3HaUeHue (PU3N4YeCcKol BeJTMUKHbI;

aHa/M3UpOBaTh (PU3MUeCKUe TPOLIeCChl U SIBJIEHUS, UCIONb3ys (uU3nueckre 3aKOHbI U
MPUHLIMIIBI:  3aKOH OMa, 3aKOHBI TOC/Ae/I0BaTe/IbHOTO U Tapasijie/ibHOrO  COeJUHEeHUs
MPOBOAHUKOB, 3akKOH [Ikoynsi—JleHIla, 3aKOH 3/IeKTDOMAarHUTHOW WHAYKIUM, 3aKOH
NPSIMOJIMHEMHOT0 PaCIpOCTpaHeHHsl CBeTa, 3aKOHbl OTPa’KeHWsI CBeTa, 3aKOHBI MPeoMJIeHUs
CBeTa, ypaBHeHUe DiiHIITeliHa /17151 hoTo3(deKTa, 3aKOH COXpaHeHHs1 SHEPTUH, 3aKOH COXpaHeHHsI
UMITy/IbCa, 3aKOH COXPaHeHWs 37IeKTPUUeCcKOro 3apsifia, 3aKOH COXPaHeHHs] MacCOBOTO UKCIIa,
noctysatel bBopa, 3aKOH pa/IMOAaKTUBHOTO pacraja, Tpd 3TOM pa3idyaTh CJIOBECHYHO



(hopMyMPOBKY 3aKOHa, ero MaTeMaTHUeCKOe BbIpa)KeHHWe W YCIO0BUSI (TpaHMIbI, 0071acTH)
MIPUMEHUMOCTY;

orpe/ie/isiTh HarpaB/ieHWe BeKTOpa WHAYKIIMM MarHWTHOTO TOJisi TIPOBOJHHMKA C TOKOM,
cubl AMriiepa U cuibl JIopeHLa;

CTPOUTH M OMUCKIBATh U300paXkeHKe, CO3/jaBaeMoe MJIOCKHUM 3epKajioM, TOHKOMW JTMH30M;

BBITIOJTHATE JKCIIEPUMEHTBI TI0 WCC/IeZIOBAaHUIO (PU3MUECKUX SIBJIEHWA W TPOILIECCOB C
WCIO/Ib30BaHWEM TPSIMBIX M KOCBEHHbIX HW3MEpeHWil: TMpu 3TOM  (POpPMY/IMPOBaTh
nipobsieMy/3aziauy ¥ rurnoTe3y yueOHOT0 SKCIIepUMeHTa, COOMpaTh yCTaHOBKY M3 TPe/JI0XKeHHOT0
0060opyj0BaHus, IPOBO/IUTE OTBIT ¥ (HOPMYJTUPOBATh BHIBO/IBI;

OCYILIeCTBJISITh TpsIMble M KOCBEHHble H3MepeHUusi (U3NUYecKuX BeJUUWH, TIPU 3TOM
BbIOMpATh ONTHUMA/bHBINA CIIOCOO W3MEPEeHUs] M WCIO/Ib30BaTh W3BECTHbIE METO/bl OIeHKU
MOTPeLIHOCTeN U3MepeHuH;

WCC/IeJOBaTh 3aBUCUMOCTH (DU3MUECKUX BeJTMUKH C UCTIOh30BaHUEM MPSIMbIX U3MepeHuit:
TIPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (DMKCHPOBAThb pe3y/bTaThl TMOJyUeHHOM 3aBUCUMOCTH
¢u3nMueckux BenWUMH B BUAe Tabmul, U rpaduKoB, [enaTh BBIBOALI 0 pe3y/bTaTaM
WCCIeJOBaHUS;

cobsofaTh TIpaBUIa 0e30TacHOrO TpyjJa IMPH TPOBeJEHWH WCCIe0OBaHWN B paMKax
yueOHOTO 3JKCIepuMeHTa, Yy4ueOHO-MCC/IeIoBaTe/IbCKOM ¥ TPOEKTHOW  [1eSITe/TbHOCTH  C
WCIIO0/Tb30BaHUEM M3MEPUTE/TbHBIX YCTPOUCTB U JTabOpaTOPHOTr0 000PYI0BaHUS;

pelllaTh pacuéTHble 3aJaud C sBHO 3aJaHHONW (PU3MUeCKol MO/enbio, UCIOIb3ys
¢du3nuecKre 3aKOHbI U TIPUHLIMITBI, HA OCHOBE aHa/lM3a YCJIOBUS 3a/lauM BbIOUpaTh (hU3NUeCKYI0
MoO/iesTb, BBIJIENATh (GU3MUeckue BeMUUHMHBI U (POpMy/ibl, HeoOXoguMble [/si €€ pelleHus,
MIPOBO/IUTH PACUéThl M OLIEHHMBATh PeabHOCTh MOJIyYeHHOT0 3HaueHUs1 (pr3UuecKol BeTUUUHbI;

pelllaTh KayeCTBeHHbIE 3a/lauy: BbICTpauBaTh JIOTUYECKU HENPOTUBOPEUMBYIO LETIOUKY
paccy>k/ieHul ¢ OMOpOoU Ha M3ydeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pU3nUecKue siBleHusI;

WCTIO/Tb30BaTh MPU PellleHrH YueOHBIX 3a/lau COBpeMeHHbIe HHPOPMaI[MOHHbIE TEXHOIOTHH
JUI TIOWCKA, CTPYKTYPUPOBAaHWs, WHTEPIpETAalud W TIpeJCTaB/ieHus yueOHOM W Hay4dHO-
TIOMy/ISIPHOM MH(OPMaI[UH, TIOTyUYeHHOW U3 Pa3/InYHbIX UCTOYHUKOB, KpUTUUECKH aHA/TM3UPOBaTh
To/iyuyaeMyro UH(GOpMaIuio;

OOBSICHATE TIPUHIUTIBI JEMCTBUS MallliH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, Pa3/InyaTh
yC/10BUsI MX 6e301acHOT0 UCI0/Ib30BaHUs B TIOBCEJHEBHOM JKU3HHY;

NIPUBO/IUTE TIPUMEPHI BK/IaJla POCCUMCKUX U 3apyOeKHBIX yUu€HBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00bsICHEHHE TIPOIIeCCOB OKPY)KAOIL[ET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

WCTI0/Tb30BaTh TEOPeTUYeCKUe 3HaHUS 110 (PU3MKe B TOBCETHEBHOM XXKU3HU [I7Is 00ecIieueHust
6e3omacHOCTH MpH 0OpallieHny ¢ TpUbopaMu ¥ TEXHUUECKUMH YCTPOMCTBAaMHU, /111 COXPaHEeHHUSI
3[10POBbsI U COOJTIOZIEHST HOPM 9KOJIOTHUECKOTO TTOBEe/IEHUS B OKPY>KalOIIeH cpefe;

paboTathb B rpyrire ¢ BLINOJHEHUEM pa3/TMUHbIX COIMA/IbHBIX POJieH, IMJIaHUpOBaTh paboTy
TpyNMbl, palMoOHa/bHO pacrpefenaTh O005S3aHHOCTU U TIJIAHUPOBAaTh JIeITeIbHOCTh B
HEeCTaHJapTHbIX CUTyalUsX, a/leKBaTHO OLIEHMBAaTh BKJIAJ, KaKOr0 U3 YYaCTHUKOB T'DYIIIbI B
pellieHe pacCMaTprBaeMoi pobIeMbl.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
KommuecTBo yacon DJ/IeKTPOHHBIE
Ne n/nn HaumeHoBaHHe pa3/ie/i0oB U T€M MPOrpaMMbI Koutposibbie | TIpakTuueckue (yudpposeie)
Bcero oOpa3oBaTe/IbHbIe
padoThI padoThI
pecypchbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI' O ITO3HAHUSA
1.1 ®dyi3MKa U MeTo/ibl HAyYHOI'0 [O3HAHUSA 2 bubmmorexa IOK
' A Y https://m.edsoo.ru/7f41bf72
Wtoro no pazpeny 2
Paszpen 2. MEXAHUKA
bubnuoreka IIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmoreka LJOK
2.2 furamika 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmiorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no paszeny 18
Pazpen 3. MOJIEKYJIIPHASA ®U3NKA U TEPMOJUHAMUKA
. bubmoreka LJOK
3.1 OCHOBBI MOJIEKY/IIPHO-KUHETUUeCKOM TeOpuu 9 1 hitps://m.edsoo.r/7fA1bE72
bubmioTeka [IOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOsIHMA BeljecTBa. Pa3oBble 5 Bubnumoreka LIOK

nepexozbl

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




Wtoro no pa3peny

24

Paszpen 4. DJIEKTPOJJUHAMUKA

4.1 ONeKTpoCcTaThka 10 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
40 IToCcTOsIHHBIN 3/1eKTPUYEeCKUU TOK. TOKU B 1 Bubmoreka IIOK
’ PasIMUHBIX Cpesax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
u(posBbie
Ne i/l HaumeHoBaHue pa3je/ioB U TeM NPOrpamMMbl Kontponbhbie | TIpakTHuecKu (uip )
Bcero oOpa3oBaTe/IbHbIE
padoTsI € paboThI
pecypchl
Paszpgen 1. OJIEKTPOJJUHAMUKA
bubmoTeka LIOK
1.1 MarnuTtHoe noJjie. J/IeKTpOMarHuTHasi UHAYKLWS 11 1 3 hitps://m.edsoo.r/7f41c97c
Wroro nio pasgeny 11
Paszpen 2. KOJIEBAHUSA U BOJ/IHBI
bubmmoreka IIOK
2.1 M 1
eXaHHYeCcKHe U 37IeKTpPOMarHUTHBIe KojiebaHus 9 https://m.edsoo.n/7f41c97¢
2.2 MexaHWuecKre U 3/IeKTPOMarHUTHbIE BOTHBI 5 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f41c97¢c
23 Ormuka 10 3 Bubmmorexa TTOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Pa3zgen 3. OCHOBBI CITEIIAJIbHON TEOPUM OTHOCHUTE/IbHOCTH

. bubmmoreka LIOK
3.1 OCHOBBI CielMaJbHOK TeOPHUH OTHOCHUTE/TbHOCTH 4 1
https://m.edsoo.ru/7f41c97¢c
Nroro nio pa3geny 4
Pa3pen 4. KBAHTOBASI ®U3NKA
N Bubmoreka IIOK
4.1 O/1eMeHThbI KBaHTOBOM ONTUKHU 6 hitps://m.edsoo.r/7f41c97c
4.2 CrtpoeHue aToma 4 Bubmioreka LIOK




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

bubmmoreka IIOK

4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41¢97¢c
Wroro no pa3peny 15
Pa3pen 5. 3JIEMEHTBI ACTPOHOMMU 1 ACTPODPU3NKN

5.1 OneMeHTbI aCTPOHOMUM U aCTPO(PU3UKU 7 EESSJ;I;;?:;;E&I;M@%
Wtoro no pa3peny 7
Paspen 6. OBOBIIAIOIIEE IITIOBTOPEHUE

6.1 O06o01atoiiee MOBTOPeHHE 4 ngﬁ;&fgggﬁ};ﬂucwc
Wtoro no paspeny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KosinuecTBo yacos J/IeKTPOHHBbIE
Jara
Ne nudpoBbIie
Tema ypoka KoHTpo/IbHBI IIpakTHyeckue | H3y4YeHH
n/n Bcero oOpa3oBaTe/IbHBIE
€ padoThI padoTsI A
pecypchbl

1 ®u3uKa — Hayka o rnpupoje. HayuHsle 1 bubmoTeka LIOK
MeTO/bI [T03HAHUSA OKpY’Karolllero Myupa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pr3uKU B OPMHUPOBaHUA

2 COBPEMEHHOU i)a YHOU ch EI/IHS Mupa 1 BuGmiorexa [JOK

p N y p pu ’ https://m.edsoo.ru/ff0c33e6
B [PaKTUUECKOU [|eITe/IbHOCTH JItO/lel
MexaHrueckoe JBrKEHHeE.

3 OTHOCUTETBHOCTh MEXaHUUECKOT O 1 bubmmoreka IIOK
JBwkenus. [lepemeliieHre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe npsiMo/IMHeHoe 1 Bubmioreka LIOK
JBIDKeHHe https://m.edsoo.ru/ff0c3620

s PaBHOYCKOpeHHOe NpsSIMOJIMHENHOe 1 Bbubmorteka IIOK
[BIDKeHUe https://m.edsoo.ru/ff0c372e

5 CBobo/iHoe TazieHre. Y CKopeHue 1 bubmmoreka LIOK
CBOOOIHOTO TIa/IeHUs https://m.edsoo.ru/ff0c39cc

7 KpuBonuvHeliHoe aBrkeHUe. [IBIKeHMe 1 bubmmoreka IIOK
MaTepuabHOU TOUKHU T10 OKPY>KHOCTU https://m.edsoo.ru/ff0c3ada
[TpuHuMn oTHOCUTeNbHOCTU ["anmunes.

8 VHepuianbHble CUCTEMBI OTCYETa 1 Bubmiorexa [JOK

P . ' https://m.edsoo.ru/ff0c3be8
ITepBbii 3ak0H HeroTOHA
9 Macca tena. Cuna. [Tpunimn 1 Bubmioreka IIOK




cyrneprnio3uiyu cui. Bropoii 3akoH
HproTOHA /17151 MaTepyUabHOU TOUKU

https://m.edsoo.ru/ff0c3be8

Tpetuit 3akoH HbroTOHa f7151

bubmioTeka 1IOK

10 MaTepHabHBIX TOYeK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTro TaroteHusi. Cua

11 TsKecTu. [lepBast KocMUueckas Bubmmorexa TTOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb
bubmioTeka LIOK

12 Cwuna ynpyroctu. 3akoH ['yka. Bec Tena hitps://m.edsoo./ff0c3el8
Cuna tpenus. KosgduimeHT TpeHus.

13 Cuna cgnpomsnejf:{ ;lpn ,[[BI/IE(EHI/II/I Bubmmorexa TTOK

https://m.edsoo.ru/ff0c3f76
Tesa B JKUJKOCTHU UK rase
[TocTymnaresibHOe M BpalllaTe/ibHOe

14 JIBIDKeHHe abCOIFOTHO TBEPAOTO Tena. bubmmoreka IIOK
MowmeHT cuisbl. [11euo cumel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPZOro Tesa
VimMnyibCc MaTepranbHON TOUKH,

15 CUCTeMbl MaTepHasbHbIX TOYeK. Bubmioreka IIOK
WMty ieC cuiibl. 3aKOH COXpaHeHUst https://m.edsoo.ru/ff0c43d6
HMMITy/IbCa. PeakTUBHOe [IB)KeHUe
PaboTa ¥ MOIIIHOCTb CHJIBI.

16 KuHeTnueckasi s5Heprus MaTepuaJibHOU Bbubmioreka IIOK
Touku. Teopema 06 U3MeHeHUH https://m.edsoo.ru/ff0c4502
KUHEeTUYeCKOW SHepruu
[ToTreHuanbHas 3Heprusi.

17 [ToTeH1anbHas 3Heprus ynpyro Bubmioreka LIOK

Z1leOpMUPOBAHHOM MPY>KUHBI.
TIoTeHIMa/IbHAsL SHEPTHsI Tesla BOJIU3U

https://m.edsoo.ru/ff0c461a




TIOBEPXHOCTU 3eM/Iu

18

[ToreH1ManbHbIE U HEIOTEHLIMaIbHbIe
cubl. CBsi3b pabOThI HEMOTeHLIMATBHBIX
CHUJI C U3MEeHeHHeM MeXaHU4eCKoi
SHepPryu CUCTeMbI Tesl. 3aKOH
COXpaHeHUs1 MeXaHUUeCKOU SHepruu

bubmoTeka 1IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «ccienoBaHue
CBs13U PabOThI CU/IBI C U3MEHEHHEM
MeXaHUYeCKOW SHEePrHHU Tejla Ha
MIpUMepe PACTSHKEHUsT Pe3UHOBOT0
JKTyTa»

20

KonTponbHast paboTa 1o Teme
«KnHemaTuvka. JInHaMUKa. 3aKOHbI
COXpaHeHUsl B MeXaHHUKe»

bubmioTeka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHbIE TIOI0XKEeHHST MOJIeKY/ISIPHO-
KUHeTUuecKol Teopur. BpoyHoBckoe
nBwkenue. Iubdysus

Bubmoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABWKEeHUsI U B3aUMO/IeUCTBUS
yacTull BewjectBa. Moziesin CTpoeHust
ra3oB, KUJKOCTeMH U TBEP/bIX Tesl

23

Macca monekysn. KonmuectBo
BeljectBa. [locrosiHHas ABorazspo

24

TernioBoe paBHOBecue. TeMriepaTypa U
eé usmepenue. Illkana Temneparyp
Lenbcus

25

WpeanbHeiii ra3 B MKT. OcHoBHOe
ypaBHeHue MKT

bubmioTeka LIOK
https://m.edsoo.ru/ff0c4fde

26

AbGcosroTHasi Temriepatypa Kak Mepa

bubmmoreka IIOK




CpeJiHel KUHeTUUeCKOW SHepruu
[BWXKEHHS MOJIeKyJl. YpaBHeHue
MenpeneeBa-KnanelipoHa

https://m.edsoo.ru/ff0c511e

27 3akoH [lanpToHa. ['a30Bble 3aKOHBI
JlaboparopHas pabota «ccienoBanue

28 3aBMCUMOCTH MeX/y TlapameTpamMu
COCTOSIHUSI pa3pe’KeHHOr o rasa»

79 N3oripouieccsl B UaeanbHOM rase U ux bubmmoreka IIOK
rpaduyeckoe npe/iCTaB/ieHre https://m.edsoo.ru/ff0c570e
BHyTpeHHsis1 sHeprus
TepMO/IMHAMUUeCKOU CUCTeMbI U

30 crocoObI eé n3MeHeHusi. KomuecTBo Bubmioreka IIOK
TEeTUIOThI ¥ paboTa. BHyTpeHHSsIs https://m.edsoo.ru/ff0c5952
SHeprus OJHOATOMHOTI'0 H/iealbHOTO
rasa

bubmmoreka IIOK
31 Bugel Tenionepegauu
A PeA https://m.edsoo.ru/ff0c5c36
Y nenbHasi TEM/I0EMKOCTD Bell[eCTBa.
32 KosvuecTBO TenioTel ripu Bubmaorexa OK
p . https://m.edsoo.ru/ff0c5c36
Teruionepeaue. AmabaTHbIN MpoLecc

33 [TepBbIli 3aKOH TEPMOIMHAMUKU U €r0 Bubmoreka IIOK
TpUMeHeHHe K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTUMOCTB TTPOIECCOB B MPUPO/IE. bubmmoreka LIOK
BTopoii 3aK0H TepMOgHaMUKU https://m.edsoo.ru/ff0c6230

35 [Tpuniun aevicteus 1 KI1/1 TeryioBoit bubnumoreka LIOK
MallWHBbI https://m.edsoo.ru/ff0c600a

36 Hukn KapHo u ero KIT/]

37 OKo/Ioruueckre mpoo/ieMsl




TeIJI0OHePreTHKH

O6o011aromuit ypok «MoJieKy/isipHast

bubmioTeka LIOK

38
¢usrka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTponbHast paboTa 1o Teme
39 «MonekynsipHasi ¢pusrika. OCHOBBI Bubmiorexa OK
YIp ) https://m.edsoo.ru/ff0c6a50
TepMOJVUHAMUKN»
40 [Tapoobpa3oBaHue ¥ KOHZEHCALMs. Bubmioreka IIOK
Ncnapenue v KureHve https://m.edsoo.ru/ff0c63b6
a1 AOGCosFOTHast U OTHOCHUTE/TbHAs Bubmoreka IIOK
BJI&)KHOCTb BO3Zyxa. HachIljeHHbIl nap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpucranmmueckue u
4 amopHbIe Tesla. AHU30TPOMUS CBOMCTB bubmmoreka LIOK
KpUCTaIoB. JKUKue KpUCTallbl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHble MaTepuasbl
[1naBneHue ¥ KpUCTa/IA3aLusl.
bubmioTeka LIOK
43 Y penvHad TeruioTa riaBieHuUs.
https://m.edsoo.ru/ff0c6708
Cybnmmariust
bubmmoreka LIOK
44 YpaBHeHMe TeryioBoro bamaHca nommorexa L
https://m.edsoo.ru/ff0c6820
OnekTpu3anys Tesl. DJIeKTPUYeCKUU
45 3apsaz. [IBa BUJa 3/1eKTPUUeCKUX Bubmiorexa OK
DA A P https://m.edsoo.ru/ff0c6bcc
3aps0B
[IpoBOJHUKM, JU3IEKTPUKU U
46 n(f)n HAOBO HI/I'qKI/I 3aK5H COXpaHeHus Bubmiorexa OK
YTPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
371eKTPUUECKOro 3apsifia
B3auMogeiicTBure 3apsi/joB. 3aKOH
N . bubnuoreka LIOK
47 Kynona. ToueuHbIN 3/1eKTPUYECKUH

3apsij

https://m.edsoo.ru/ff0c6ced




48

HarpsykéHHOCTb 3/1IeKTPUYeCKOro IoJIs.
[IpuHLMI Cynieprio3unuu
3/IeKTPUYeCKUX ToJiel. JInHum
HaIpsDKEHHOCTU

bubmoTeka LIOK
https://m.edsoo.ru/ff0c6df2

49

PaboTa CuT 3/1eKTPOCTaTUUECKOTO TTOJIS.
[Torenrman. Pa3HOCTh MOTEHLMA/IOB

bubmioTeka LIOK
https://m.edsoo.ru/ff0c6£f00

50

[TpOBOAHUKM U JU3/IEKTPUKH B
3/1eKTPOCTaTUYeCKOM T10JIe.
MusnekTpuueckasi MPOHULIAEMOCTh

bubmioTeka 1IOK
https://m.edsoo.ru/ff0c7018

51

JNeKTpoémMKoCcTh. KoHleHcaTop

bubmioTeka [IOK
https://m.edsoo.ru/ff0c7126

52

DJIEKTPOEMKOCTb TIJIOCKOTO
KOH/IeHCaTopa. JHeprus 3apsyKeHHOT 0
KOH/IeHcaTopa

bubmioTeka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas paboTa "3MepeHue
3/IeKTPOEMKOCTU KOHIeHcaTopa"

54

[puHLMN AeiCTBUS U TIPUMeHeHHe
KOH/IEHCAaTOPOB, KOMTUPOBA/IbHOT'O
arriapara, CTpyHHOro IpuHTepa.
OnekTpocTaThyeckas 3alura.
3asemsieHre 371eKTponprubopoB

55

OneKTpUYeCcKri TOK, yCJIOBUS €r0
cyljectBoBaHUs. [10CTOSIHHBIN TOK.
Cwuia Toka. HarpsbkeHnue.
Conporurienue. 3akoH Oma i
y4JacTKa L[enu

56

HOCJ’IE,E[OBEIT@JIBHOE, IMapd/ijieJibHOE,
CMelIdHHOE COeIMHEHKE TTIPOBOAHHUKOB.

0.5

Bubmioreka IIOK
https://m.edsoo.ru/ff0c74f0




JlabopatopHasi pabota «/3yueHue
CMeIIIaHHOTO COeJMHEHHST Pe3HCTOPOB»

57

PaboTa ¥ MOIIIHOCTB 3/IEKTPUYECKOTO
TOKa. 3aKoH [Dxoys-JleHua

bubmioTeka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /1/151 TIO/THOM (3aMKHYTOM)
snekTpuueckoi 1ienu. KopoTkoe
3aMbIKaHue. JTaboparopHast paboTa
«3mepenue 3/JC MCTOUHMKA TOKA U
€T0 BHYTPEHHEro COTIPOTHBIIEHUSI»

0.5

bubmioTeka LIOK
https://m.edsoo.ru/ff0c7ae0

59

Pe3epBHbIii ypoK. KoHTposibHas paboTa
1o TeMe "DeKTpoAuHaMUKa" /
Bcepoccutickasi mpoBepouHasi paboTa

bubmoTeka LIOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o01atomuit ypok
«DnekTpoHamMuKa» / Bcepoccuiickas
npoBepoyHasi pabora

bubmmoreka IIOK
https://m.edsoo.ru/ff0c88be

61

OeKTpOHHAst TPOBOAUMOCTh TBEPABIX
MeTaslJIoB. 3aBUCUMOCTh
COTIPOTHMBJIEHHUSI METAJIJIOB OT
TeMriepaTypbl. CBepXnpOBOJUMOCTb

62

OneKTpUYeCcKri TOK B BaKyyMe.
CBo¥CTBa 3/IeKTPOHHBIX ITyUKOB

63

[TosTynIpOBO/THHKY, UX COOCTBEHHAs U
TIprYMecCHasi POBOANMOCTh. CBOMCTBA P
—n-niepexofa. [lomynpoBoJHUKOBBIE
MPUOOPEI

bubmioTeka LIOK
https://m.edsoo.ru/ff0c84ae

64

OneKTpUUYecKrii TOK B pacTBopax 1
pacriyiaBax 3/1eKTPOIUTOB.
ONeKTPOIUTHYeCKasi AUCCOLUALIMSL.

bubmioTeka LIOK
https://m.edsoo.ru/ff0c82ba




OJIEKTPOJIU3

OneKTpUUYecKrii TOK B rasax.

65 CamocTosiTe/TbHbIN U 1 bubmmoreka LIOK
HeCaMOCTOSITe/IbHBIN pa3psz,. MonHus. https://m.edsoo.ru/ff0c84ae
[1na3ma
OnekTpuueckue MpUOOPBI U YCTPOUCTBA

66 U UX l'll;)aKTI/IquKOl:; HpIEMEHEyHI/IE. 1 Bubmmorexa TOK

https://m.edsoo.ru/ff0c86fc

[TpaBua TeXxHUKK Ge30MacHOCTH
KoHTtponbHast paboTa 1o treme

67 «32nektpoctatvka. [TocTosiHHBIN 1 Bubmioreka LIOK
371eKTpuueckuii ToK. TOKM B pa3/IMUHbIX https://m.edsoo.ru/ff0c8a8a
cpegax»

68 Pe3epBHbIi ypok. O6061IaroNMii ypok 1 bubmmoreka IIOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KJIACC

KonnuyecTBo yacos JJIeKTPOHHBIE
Ne T 141 BbI
w/n Tema ypoka Beero KonTposibhbie | IIpakTHueckue ﬂ:y:EHI/IH I:ﬁl()l;l;zna:enbnble
padoThI padoThI pecypest
[TocTosIHHBIE MarHUTBI U UX

1 B3aUMO/lelCTBYe. MarHuTHoe 1oJie. 1 bubmoteka LIOK
BekTop MarHuTHOM UHAYKLMU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIYKLIUU
MarsuTHoOe 11071e [IPOBO/HUKA C

9 TOKOM. OnbIT OpcTesa. 1 bubmmoreka IIOK
B3auMogeiicTBre TTIPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIabopaTopHas pabora «/3yueHue 1 1 bubmoreka IIOK
MAarHUTHOTO T10JI KaTYILLIKKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYie MarHUTHOTO TI0JI Ha
MPOBOJHUK C TOKOM. Cuia Amriepa.

4 JlabopaTopHast pabora 1 1 bubmoreka IIOK
«WccnenoBanue felicTBUs https://m.edsoo.ru/ff0c9ac0
TOCTOSTHHOT'O MarHWTa Ha PaMKy C
TOKOM»

[elicTBYie MarHUTHOTO TI0JI HA

5 JBVKYILYVIOCS 3apsSDKEHHYIO YaCTULLY. 1 bubmoreka LIOK
Cuna Jlopenria. PaboTa Cusibl https://m.edsoo.ru/ff0c9df4
JlopeHLja

6 OJleKTpoMarHuTHas UHAyKous. ITotok 1

BEKTOpa MarHUTHOU UHAYKLMU. 31C




VHAYKLWW. 3aKOH 3/IeKTPOMarHuTHOU
vHAyKUuu Papajes

JlabopaTopHast paboTa
«ccnenoBanvie sIBIEHUS
3/1eKTPOMAarHUTHOM UHAYKLIK»

bubmioTeka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. ABNEeHUe
caMouHAyKuuu. D/1C caMOUHAYKLMH.
OHeprusi MarHUTHOTO TOJIS1 KaTYIIKHU C
TOKOM. DJIeKTPOMarHuTHOE ToJie

bubmoreka LJOK
https://m.edsoo.ru/ff0ca600

TexHHUuecKre yCTPOMCTBA U UX
TIpUMeHeHHe: TIOCTOSTHHbIe MarHUTHI,
3/1eKTPOMAarHuThl, 3/1eKTPO/IBUraTe/lb,
YCKOPHUTEN 37IeMeHTapHbIX YaCTHULI,
VHAYKLMOHHAs Teub

10

O6o061maroliuii ypok «MarHutHoe
riosie. DJIeKTPOMarHUTHas UHAYKIIHSD

bubmmoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KoHtposbHast paboTa 1o Teme
«MarHuTHoOe 1osJe.
OneKTpoMarHuTHast UHIYKLHS»

bubmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00OO/HBIE MEXaHUUECKHE
KosiebaHus1. ["apMoHMUecKue
KosiebaHUs1. Y paBHEHME
rapMOHHYECKUX KOiebaHuH.
[IpeBpaiuieHue sHeprun

bubmmoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHast paboTa
«HccnenoBaHre 3aBUCMMOCTH
rieprio/ia Majibix KosiebaHuii rpy3a Ha
HUTU OT JJ/IMHBI HUTK U MacCChl Tpy3a»




14

KonebaTenbHeiii KOHTYp. CBOOOHBIE
3/IeKTPOMarHUTHbIE KOe0aHus B
U/iealbHOM KosiebaTelbHOM KOHTYPe.
Amnanorust MeXx1y MeXaHUYeCKUMH U
3/IeKTPOMarHUTHBIMU KOJIe0aHUSIMU

bubnmroreka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH
COXpaHEeHUsI JHEPIUU B U/Iea/TbHOM
KoJsiebaTesTbHOM KOHTYpe

BubmoTeka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHue 0 3aTyxaroIuX
KosieOaHusIX. BeIHYX/1eHHbIe
MexaHuuecKue Kojebanus. Pe3oHaHC.
BeiHy>X/IeHHBbIe 37IeKTPOMarHATHbIE
KosiebaHus

bubmioTeka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHbIM TOK. CHHYCOW/A/IBbHBIN
riepeMeHHbIN TOK. MOIITHOCTb
repeMeHHOro ToKa. AMIUIUTYJHOe U
JeliCTBYIOLIIee 3HaUeHHe CHJIbI TOKA U
HarpspKeHust

bubmoTeka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Tpon3Bo/iCcTBO,
riepesiaua 1 rotpebsieHue
3/IeKTPUUECKOU SHepruun

19

YCTpOWCTBO U MpakTUUecKoe
TIpYMeHeHHe 3JIeKTPUYeCKOro 3BOHKa,
reHeparopa repeMeHHOIr0 TOKa,
JIMHUU 371eKTporiepeiad

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

20

OKonoruueckre pucku npu
TIPOM3BO/CTBE 3/IEKTPOIHEPTUH.
KynbTypa rcrnonb3oBanus
3JIeKTPOSHEPrUy B NTOBCEIHEBHOMN




JKWU3HU

MexaHnueckue BOJIHBI, yC/IOBUS
pacnipoctpanenus. Ilepuog. CkopocTb

bubmoTeka [IOK

21
pacrnpocTpaHeHus U AJIMHA BO/IHEIL. https://m.edsoo.ru/ffOcca54
[TonepeuHble 1 NPO/OJIbHBIE BOJTHbI
2 3ByK. CKOpOCTb 3ByKa. [’ pOMKOCTB bubmoreka LJOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMAarHUTHbIE BOJIHbI, UX
23 CBO¥CTBAa U cKOpocTh. [11kana Bubmiorexa [JOK
P ' https://m.edsoo.ru/ff0ccfe
3/71eKTPOMAarHUTHBIX BOJIH
[TpuHLUIIBI paIUOCBS3U U
24 TejleBUAeHUs. Pa3BuTre CpencTB
cBs13u. Pagnonokanus
o KontponbHast pabora «Konebanus u bubmoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHeHOe pacripoCcTpaHeHre
%6 CBeTa B OHOPOJHOM cpefie. Bubmmoreka LIOK
ToueyHbIN UCTOYHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpakeHus cseta. ITocTpoeHue Bubmiorexa IOK
P L P https://m.edsoo.ru/ff0cd4e0
1300paykeHH B TUIOCKOM 3epKajie
ITpenomnenue ceeta. [1osHOE
)8 BHyTpeHHee oTpakeHue. [Ipezie/ibHbIMI bubmoreka LJOK
YI'0JI IIOJTHOTO BHYTPEeHHer o https://m.edsoo.ru/ff0cd7{6
OTpakeHUst
29 JlaboparopHast paboTa «/3mepeHue bubmmoreka IIOK

IMMOKa3aTeJid IMpeIoMJ/IEHUA CTeK/Ia»

https://m.edsoo.ru/ff0cd67a




30

JIun3el. ITocTpoeHue n300pakeHuid B
nmuH3e. PopMysia TOHKOU JIMH3bL.
YBenueHue JIMH3bI

bubnmroreka LJOK
https://m.edsoo.ru/ff0cddle

31

JlabopaTopHast paboTa
«/ccnenoBaHye CBOMCTB
1300payKeHNH B JTMH3aX»

32

Hucniepcusi cBeta. C/10>KHBINA COCTaB
6esoro cBeta. LIgeTt. JTabopaTtopHas
pabota «HabJrojeHue qucnepcun
CBeTa»

33

Nurepdepenius ceta. [dudpakiys
cBeTa. JludpakijoHHas peliéTka

bubmoteka LIOK
https://m.edsoo.ru/ff0ced22

34

[TonepeyHOCTEL CBETOBBIX BOJIH.
[Tonspu3saiys ceeta

bubmoteka LIOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckure prbOPBI U yCTPOHCTBA
Y yCJIOBUS UX 6e301acHOro
TIPUMEHEHUsT

36

I'paHuLiBbl IPUMEHMMOCTH
KJIaCCU4eCcKor MexaHuKH. [TocTynarsl
crieliaJbHOW Teopuun
OTHOCUTEJIbHOCTH

BubmoTeka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTEHLHOCTLOAHOBPEMEHHOCTH.

3ame/isieHe BpeMeHU U COKpallleHue
JJIAHBI

Bubmoreka [IOK
https://m.edsoo.ru/ff0cfa42

38

OHeprusi ¥ UMMybC PeIITUBUCTCKOU
yacTulibl. CBsI3b MacChl C SHEprueu u
VMITYJIbCOM. DHEeprus MoKOost

bubmioTeka 1IOK
https://m.edsoo.ru/ff0cfc68

39

KontposnbHast paboTa «OnTHKa.

bubnuoreka IIOK




OcCHOBBI CrieliaIbHON TeOpUU
OTHOCUTEJIbHOCTH»

https://m.edsoo.ru/ff0cf6£0

®otoHsl. ®opmyiia [1nanka. DHeprus

bubmoTeka 1IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKphITHE U UCCIIe[jOBaHUe Bu6 LOK
nbnmoreka
41 oto3¢pdexra. O A.T.
boTos(ext HIbITRL https://m.edsoo.ru/ffOcffc4
CrosieToBa
3akoHbl (poTo3(peKTa. YpaBHeHUe
42 SﬁHMTEISI)Ha n(l;¢)¢)0T09¢£eKTa Bubmmorexa OK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuiia» dhoTto3addekra
Hasnenue ceera. OnbiTe [1. H.
43 JlebemeBa. X¥MHUUecKoe [efCTBHe Bubmorexa OK
AEBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUecKue yCTpoucTBa U
NpakTUYeCKoe TIpUMeHeHue:
44
(dhoTo31emMeHT, GOTOAATUMK,
cosiHeuHasi baTapesi, CBeTOANO/,
45 Perienue 3azau 1o teme «371eMeHTHI Bbubmmoreka LIOK
KBAaHTOBOW OINTHUKU» https://m.edsoo.ru/ff0d0302
Mopens atoma ToMcoHa. OnbIThI
46 Pe3epdopa no paccesHuIO 0-4acTy Bubmiorexa IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bu6moTeka LIOK
47 [Toctynate! bopa
y P https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornoujeHve (OTOHOB
48 I H};e exoze aTOM;u co Hc()l;o OBHSA Bubmiorexa IOK
P PEXOA - a yp https://m.edsoo.ru/ff0dOafa
SHepruv Ha Apyrou. Buzpl crieKTpoB
49 BonHoBble cBolicTBa yacTuL]. BosHbI bubnuoreka LIOK




ne bporuina. KopnyckynspHo-
BOJIHOBOM flyam3M. CIIOHTaHHOe U
BBIHY)K/|eHHOe U3/TyueHHe

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE pafy0aKTUBHOCTU. OIBITHI
Pesepdopza no onpezeneHnto
COCTaBa pPaJjuOaKTUBHOIO W3J/ly4eHusI

Bubmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anba-, 6eta-, raMmma-
v3yueHus. BivusHue
PaJiM0aKTUBHOCTH Ha JXHBbIE
OpraHu3MBbl

52

OTKpbITHE POTOHA U HEUTPOHA.
N3otonbl. Anbda-pacnaf,.
ONeKTPOHHBIN Y TIO3UTPOHHBIN OeTa-
pacriaz. ['amma-usnyueHue

bubnmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKJIOHOB B sjipe.
SnepHble peakiyuu. f1epHbIM
peakrtop. [Ipo6ieMbl, TIepCreKTHUBHI,
9KO0JIOTUYEeCKHe acreKThl epHOMN
SHEepreTUKU

bubnuoreka IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTHUIbI. OTKPBITHE
MO3UTPOHa. MeTo bl Hab/MOIeHUs U
perucTparyy 3jieMeHTapHbIX YaCTHLI.
Kpyrnbiii cton «@yHaameHTa/IbHbIe
B3auUMO/IeicTBUsA. ETUHCTBO
(bu3MUeCcKoi KapTUHBI MUpa»

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

OrTaribl pa3sBUTHSL aCTPOHOMUU.
IIpuknagHOEe 1 MUPOBO33peHUeCKoe
3HayeHue acTpoHOMUU. By
3Bé3HOro Heba. Co3Be3us, sipKue




3BE3/1bl, IJIaHeThI, UX BUJUMOe
nBwkenve. Co/iHeuUHasi cuctema

56

Counnrije. ConmHeuHast aKTUBHOCTb.
Ncrounuk sHepruu CoJsiHLa U 3BE3]

57

3BE3/bl, KX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/1bl IJIaBHOU
1oC/1eJ0BaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 3Bé37;. CoBpeMeHHbIe
Tipe/iCTaB/IeHUs O IPOUCXOXKIEHUH U
sposmroriur CostHLIA U 3BE3]

58

Mneunsbiii [TyTh — Haia ["anakTuka.
[Tonoxxenuve u aBrkenue CosHLa B
lNanaktuke. I'amakTvky. YépHbie
JbIPBI B 1Jpax rajakTHUK

59

Bcenennas. Pazberanue rajakTuK.
Teopust bosbIIOTO B3phIBA.
PenukToBoe usnyueHue.
MeTtaranakTvKa

60

HepeliiieHHbIe TIp06/iIeMbI aCTPOHOMUU

61

KoHTtposnbHast paboTta «D1eMeHTbI
aCTPOHOMHHU U aCTPOPU3NKU»

62

O6o6muaromuii ypok. Ponb ¢usuku u
aCTPOHOMHH B 3KOHOMHUYECKOH,
TeXHOJIOTUUECKOH, COL[UaIbHOU U
3TUUECKOM cdepax /esaTebHOCTH
yesioBeKa

63

O6o6miaromuil ypok. Posb 1 MecTo
(bM3UKU U aCTDPOHOMUHU B




COBpeMEeHHOW HayUYHOU KapTHHe MHUpa

O6o6miaromuii ypok. Posb
64 (u3nueckoii Teopur B GOPMHUPOBAHUU
Tipe/iCTaBeHU 0 PU3NUeCcKon

KapThHe Mupa

O6o06mmaroruii ypok. MecTo
(hr3rueCcKoi KapTUHBI MUpa B 00IIIeM
psITy COBPEMEHHBIX eCTeCTBeHHO-
HaYYHBIX TIPeZICTaB/IeHHH 0 TIPUPOZie

65

Pe3epBHbIN ypOK. MarHuTHoe moJie.

66
OneKTpOMarHUTHast UHAYKLIMS

PesepBHbIil ypok. OnTuka. OCHOBBI
67 crieLiaJbHON TeOpuu
OTHOCHUTEe/IbHOCTH

Pe3sepHbliii ypok. KBaHToBas pusuka.
68 OJIeMeHTbI aCTPOHOMUU U
acTpou3uku

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBFPA30BATEJ/IbHOM ITIPOT'PAMMGBI

10 K/TACC

Kopg,
nposepseMor
0 pe3y/bTaTa

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOW
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeJHEro 001ero 06pa3oBaHus

10.1

[eMoHCTpUpOBaTL Ha TIpUMepax pojJb U MeCTOo (U3UKU B
(hopMUpOBaHUM COBPEMEHHOW HayuHOM KapTWUHbl MUpA, B Pa3BUTUU
COBPEMEHHOW TeXHUKH U TeXHOJIOTUW, B MPAKTUUECKOU JesiTeTlbHOCTU

JIrofien

10.2

YuuThIBaTh FPAHULIBI TIPUMEHEHUsT U3YUeHHbIX (GU3UUeCKUX MOJesieit:
MaTepHasibHasi TOUKA, WHepIMajbHAsi CHCTeMa OTCYéTa, abCOJFOTHO
TBEp/l0e Teso, W/eanbHbIM ra3; MoJie/lM CTPOEHUS Ta30B, )XUJKOCTeU 1
TBEPAbIX TeJ, TOUYEUHBIM 3JeKTPUUYeCKUW 3apsii — TIPU pelleHuun

(busnyeckrx 3ajau

10.3

Pacrio3HaBaTh (pu3nUeckue siBjieHUsS (TPOLIECCHI) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKY/ISIPHO-KUHETUUeCKOU TeOpHUH
CTPOEHHUs BeIllleCTBa W  J/IeKTPOAVUHAMHUKW: paBHOMepHOe U
PaBHOYCKOpPEHHOe TIPSIMOJIMHEHOe /IBY)KeHUe, CBOOOHOe MajieHue
Tes, ABW)KEHHEe T0 OKDPY>KHOCTW, WHepLusi, B3auMO/|eliCTBUe Ter;
mubdy3usi, 6GpOYHOBCKOE BIKEHHe, CTPOEHUE KUJKOCTEeH U TBEPABIX
Tesl, W3MeHeHHMe O00bEéMa TeJl TpU HarpeBaHuM (OX/TaKIEHUH),
TeIJIOBOe paBHOBecHe, WCMapeHWe, KOH/eHcalusi, IlJlaBJeHue,
KpUCTa/I/IU3alusi, KWUIeHWe, BJIAXHOCTb BO3/yXa, TIOBBIIIEHHE
JaBJIeHUs Ta3a MPY ero HarpeBaHUU B 3aKPBITOM COCY/ie, CBSI3b MEXY
rapaMeTpamMM COCTOSIHMSI Ta3a B M30Mpolieccax; 3/eKTpu3aLus Tel,

B3aKMMO/ieliCTBHe 3apsi/ioB

10.4

OnuceiBaTh MexaHWYeckoe [JBWKEeHWe, MCIO/b3ys (U3nyecKue
BeJIMUMHBI: KOOP/IMHATA, MyTh, NepeMelljeHre, CKOPOCTb, YCKOPeHue,
Macca Teja, CWAa, HWMIYyJbC Tejla, KHWHETUYeCKass SHepru,
MOTeHLIMa/bHasE SHeprusi, MexaHuueckKas paboTa, MexaHHWYecKast
MOIL{HOCTb; [PU ONHCaHUM MPaBUIbHO TPAKTOBATh (GPHM3UUECKHUN CMBIC/T
UCII0/Ib3yeMBIX BeIMYMH, WX O00O03HAaueHWs W eJUHUIIbl, HaXOJUTb
(hopMybl, CBsA3bIBAIOLLIME JaHHYIO (PU3MUECKYI0 BeIMUMHY C JPYTUMU

Be/IMUYMHaMHU

10.5

OnuceiBaTh H3yUeHHbIe TelJIOBbIe CBOICTBA Te/ U TEIJIOBLIE sABJ/IeHNd,

VCTI0/1b3Yys (hU3nyecKre BeMUMHBL: JlaBJieHHe rasa, Temreparypa,




CpeJHsisl KUHeTUUeCKasi SHEPrysi XaOTUUECKOTO ABWKEHHST MOJIEKYJI,
CpeJHeKBaZipaTUYHasE CKOPOCTb MOJIEKY/, KOJUUECTBO TerIOThHI,
BHYTpDEeHHsi SHeprus, pabora ra3a, KOI(POUIMEHT T10JIe3HOTO
JNEeUCTBUS TEIIOBOTO JIBUraTess; TPU OINUCAHWM IPABUIbHO
TPaKTOBaTh (DU3UUECKUN CMBICT UCTIOMb3yeMbIX BeJWYMH, WX
0003HaueHUss M e[UHUIbI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE

JAHHYIO (PH3UUeCKYH0 BeJTUUUHY C APYTUMU BeJIMYMHAM

10.6

OnuceiBaTh M3yueHHble 3JIeKTPUUYECKHe CBOWCTBA BelljeCcTBa M
3/1IeKTpUYecKre siBjieHus (TIpoLiecchl), HUCHOMb3ysd (u3nyeckue
Be/IMUMHBL:  3/IeKTPUUeCKUM  3apsifl,  3JIeKTpUuYeckoe  TI0JIe,
HaNpsUKEHHOCTb [0/, TMOTeHLWaa, pa3HOCTb TMOTeHLUaNoB; IpU
OIMCAHWY NPABUIBLHO TPAKTOBaTh (PM3MUYECKUN CMBIC/ UCIOIb3YeMbIX
Be/IMYMH, HMX O0003HaueHUs] U eJWHUIIbI; YKa3biBaTb (HOPMYJIbI,
CBfI3bIBAalOILIME  JIAHHYIO (DUM3MYeCKyl0 BeJMUMHY C JpYyTMMHU

Be/IMYMHaMHU

10.7

aHa/IM3UPOBaTh (PU3MUeCcKHe TIPOLleCChl W SIBJIEHUsI, HCTIOJIb3ys
(br3ryecKrie 3aKOHBI ¥ IPUHLIMIIBL: 3aKOH BCEMUPHOT O TAroteHus, I, I[I u
Il 3akoHbl HBIOTOHA, 3aKOH COXpaHeHWs MeXaHWYeCKOW SHepruw,
3aKOH COXpaHEeHWs UMITYJIbCa, IPUHLIUIT CYIIepIIO3ULIUM CUJT, TIPUHLIUIIT
paBHOIpAaBYS UHEPLUAIbHBIX CUCTEM OTCUYETa; MOJIEKYJISIPHO-
KMHETUUYeCKYI0 TeOPUI0 CTPOEHHs BellleCTBa, ra3oBble 3aKOHBI, CBA3b
CpefHell KWHeTMYeCKOW SHepPryuy TeIJIOBOTO ABMXKEHUS] MOJIEKYI C
abCoMIOTHOM TeMIlepaTypol, TepBbiii 3aKOH TepMOAWHAMUKU; 3aKOH
COXpaHeHUsl 3JIeKTPUYeCKOro 3apsja, 3akoH KysioHa; 1ipu 3TOM
pas/iiuaTh CJ0BeCHYHO (hOpPMYJMPOBKY 3aKOHa, ero mMaTeMaTHuyeckKoe

BbIpa’KeHUe U yCI0BUs (TPaHUIIbI, 00/1aCTH) TPUMEHUMOCTH

10.8

OOBSICHITL OCHOBHBIE TIDUHLUIMBI ZEMCTBUSI MalllMH, TPUOOPOB U
TEeXHUUECKUX YCTPOWCTB; pa3idyaTh YC/IOBUS UX 0e30MacHOro

HCII0J/Ib30BAHUSA B HOBCG,E[HEBHOI\/,I JKU3HU

10.9

BbINOTHATE 5KCHIepUMEeHTHI 110 UCC/eI0BaHuUI0 (PM3UUeCKUX SIBTeHUN U
TIPOLIECCOB C MCI0J/Ib30BaHUEM IPSIMbIX U KOCBEHHBIX W3MepeHul; Npu
3ToM (opMysiupoBaTh TpobsieMy (3afjauy) W THIOTe3y yuyeOHOTro
JKCIIepUMeHTa,  coOupaTh  YCTaHOBKY W3  TIPeJJIOKEHHOTO

000py/I0BaHus, TPOBOAUTE OMBIT U POPMY/IMPOBATh BHIBO/IBI

10.10

OcyliecTBiATh MpsSIMble M KOCBEHHble U3MepeHUsi (PU3NYeCcKuX
BE/IMUWH; TIPU 3TOM BBIOMpATh ONTHMA/bHBIM CHOCO0 W3MepeHus: U

HCII0/Ib30BaTh M3BeCTHbIE MeTOJbl OLI€HKH HOFpELHHOCTGfI H3MepeHHﬁ

10.11

I/ICCJ'IE,ELOBE:ITI) 3dBUCHUMOCTHU MEXOy Cl)I/ISI/IIIECKI/IMI/I Be/IMYMHaMu C




VICTI0/Ib30BaHUEM TIPSMBIX W3MEpeHHH; TP 3TOM KOHCTPYUPOBaTh
YCTaHOBKY, (UKCUpPOBaTh pe3y/bTaTbl [0JyUeHHOM 3aBUCUMOCTHU
(u3nuecKux BeJIMUMH B BUle Tabiul| U rpaduKoB, je1aTh BbIBO/bI 110

pe3yJibTaTaM HCC/IeJOBaHUS

10.12

CobmozmaTe TpaBUIa  0e30macHOTO TpyZAa TpPH  TPOBeAEHUH
UCCIeJOBaHWK B paMKax y4eOHOro 3KCIlepUMeHTa, y4eOHO-
WCCI/IeIOBaTe/IbCKOW W TPOEKTHOU [1eSITeJTbHOCTH C HCII0/Ib30BaHUEM

M3MepUTe/IbHBIX YCTPOUCTB U JlabopaTOpHOTO 000pyA0BaHUs

10.13

Pemiate pacuéTHble 3alauM C SIBHO 3aJldHHOW (PU3MUECKOU MO/esblo,
UCToNb3ysl (pr3MYecKre 3aKOHbl M TPUHLUIBI, HAa OCHOBe aHaiv3a
yC/IOBUSL  3aZjaud  BbIOMpaTh  (U3WYECKYyl0 MOJesb, BbIeNSTh
¢usnueckrie BeMYMHBI U POPMYJIb, HEOOXOJUMBIe ISl €€ pelleHus,
NIPOBOJUTH PacyéThl U OLleHMBaTh PeasbHOCTh [10JIyYeHHOI'0 3HaYeHHUs

(hr3ruecKoi BeIMUNHbI

10.14

Pemarsb KaueCTBeHHbIEe 3aJiauu. BBEICTPAMBATDH JIOTU4YeCKHU
HEIMpOTHBOPEUMBYHO LIETIOUKY paCCY)KAEHI/Iﬁ C OHOPOf/i Ha HW3y4YeHHbIe

3dKOHBI, 3dKOHOMEPHOCTHU U ClJI/ISI/I‘—IECKI/Ie SABJ/1eHUsA

10.15

Wcnonb3oBaTh TMpW  pellieHWA y4yeOHBIX 3a/ad  COBpEMeHHbIe
vH(pOpMaLMOHHbIE TEeXHOJOTMU [ TIOMCKa, CTPYKTYpHUPOBaHUS,
WHTeprpeTallid W TIpeJCTaBjieHuss y4eOHOW W Hay4YHO-TIOMYJ/ISIPHOM
vH(pOpMaLy, MOTyYeHHON U3 pa3/MyHbIX WUCTOUHMKOB; KPUTHYECKU

aHa/IM3UPOBAaTh I0/IyyaeMyro UH(pOpMaL1Io

10.16

[TpuBOAWTE TIPUMEpPHI BK/IaJa POCCUMCKUX U 3apyOeXHbIX YUYEHbIX-
(U3MKOB B pa3BUTHE HAyKH, OObSCHEHHE TPOIECCOB OKPY’KaroIIlero

MHDPa, B Pa3BUTHE TEXHHUKU U TeXHOJIOTUI

10.17

Vcr1io/1b30BaTh TEOPETHUECKHE 3HAHUS M0 (DU3MKe B IOBCEIHEBHOM
JKU3HU [171s1 0OecrieueHus: 6€30MacCHOCTH MPHU 0OpalieHuu ¢ IpudopaMu
U TeXHUUECKUMU YCTPOWCTBAMH, [jii COXPAHEHUS 3/0POBbSl WU

CO6J'IIO,Z[€HI/IH HOPM 35K0JIOTHY€CKOTI'O MoBeJeHNA B OKPY)Ka}OH_IEI\/JI cpege

10.18

PaboTaTk B rpyrmre C BBITIOJHEHHEM Pa3/IMUHBIX COIMATBHBIX POJIEH,
TJIaHMpoBaTh  paboTy  TIpyINIbl, palMOHaAbHO  pacripefiessTh
00s13aHHOCTM ¥ IUIAHUPOBATb [IeATEJILHOCTh B HECTaHAAPTHBIX
CUTyalusX, aZleKBaTHO OLIeHMBaTh BKJaJ KaXK[AOro W3 Y4aCTHUKOB

TPYIIIBI B PellleHre pacCMaTpUBaeMoi TIPo0IieMbI

11 KJTACC

Kopg

HPOBEPHEMBIQ npeaMeTHbI€C pe3y/IbTAdThl 0CBOCHUSA OCHOBHOH




NnpoBepsieMor
0 pe3yjbTarTa

oOpa3oBaTe/IbHOM MPOrpaMMbl Cpe/JHero o01ero oo6pa3oBaHus

11.1

HdemoHCTpUpOBaTHL Ha TIpUMepax podb U MecTo (U3UKU B
(opMHpOBaHUM COBpPEMEHHOM HayuHOW KapTUHbI MHUDPA, B Pa3BUTUU
COBPEMEHHOM TeXHHUKU U TeXHOJIOTUM, B MPaKTUUeCKOW JeATeTbHOCTH

JI0/leH, 11e/IOCTHOCTb Y eJUHCTBO (PU3MUeCKOU KapTUHBI MUpa

11.2

YuuThIBaTh FPaHULIbI IPUMEHEHUs] U3YUYeHHbIX (GU3NUECKHUX MO/esei:
TOYEUHbIN 3/IeKTPUUeCKUN 3apsii, si/ilepHasi MoJie/ib aTOMa, HyK/IOHHast

Mo/ie/Tb aTOMHOTO si/ipa MpU pellieHny (GrU3nuecKrx 3azau

11.3

Pacrio3HaBaTh pu3nyeckue sBjieHUS (TIPOLIECCHI) U OOBACHATH MX Ha
OCHOBe 3aKOHOB  3JIEKTPOJMHAMUKA U  KBAHTOBOM  (DU3UKU:
3/IeKTpUYecKasi TPOBOJUMOCTb, TeIUIOBOe, CBETOBOE, XHUMHUUECKOe,
MarHUTHOe  [JIeliCTBUSI ~ TOKa,  B3aUMOJIEMCTBUE  MarHWTOB,
3JIeKTPOMAarHuTHasE WHAYKLWS, [JeMCTBHe MAarHMTHOTO TI0J/isi Ha
TPOBOAHUK C TOKOM U [ABWXKYIIMICS 3apsifi, 3/JeKTPOMarHUTHBIE
KonebaHUs W BOJHBI, TIPSAMOJIMHEMHOe PpacrpOCTpaHeHHe CBeTa,
OTpa)kKeHWe, TIpejioM/ieHHe, WHTepdepeHLUs, Audpakus U
TroJisipu3alivsl CBeTa, AUCIepCcusi cBeTa, (OTO3/IeKTpUUYecKuil 3deKT
(botoaddexT), cBeTOBOE [aBneHHe, BO3HUKHOBEHUE JHUHENWUYaTOro
CrieKTpa aTromMa BOJOpPOZa, ecTeCTBeHHasi M MCKYyCCTBeHHas

Pa/IM0aKTUBHOCTD

11.4

OnuceiBaTh M3ydyeHHble CBOMCTBAa BellecTBa  (3J/IeKTpUYeCKUe,
MarHUTHbIE, OMTUYECKUe, 37eKTPUUYECKYH0 TIPOBOAUMOCTh Pa3IAUYHbIX
cpefl) M 3MeKTPOMarHUTHble siBJieHUs1 (TPOLIeCChl), UCIOJb3Ys
(¢u3nueckre BeMUMHBL:  3JIEKTPUUECKUNM  3apsifi, CWda  TOKa,
9JIEKTPUUYECKOe  HampsDkeHWe,  37IeKTPUUeCKOe  COTIPOTHBJIEHHE,
pasHOCTb ToTeHI[HanoB, D/]C, pabora TOKa, UHAYKI[MS MarHUTHOTO
noJisi, cusia Amrepa, cua JIopeHija, UHIYKTUBHOCTD KaTYIIIKH, SHEPT U
3JIEKTPUYECKOT'0 M MarHUTHOT'O TI0JIei, TIepro/, U 4acToTa KosiebaHuil B
KosiebaTeslbHOM  KOHType, 3apsii W CWla TOKa B TIpoLecce
rapMOHUYECKHUX  3JIEKTPDOMAarHUTHBIX  KosmebaHui,  (hOKycHoe
paccTosiHue U ONTUYeCcKasi CWia JIMH3bI, MU OIMHMCAaHUM TPaBUIBHO
TPAaKTOBaTh (U3WYECKUM CMBICJT HWCTONb3YEeMbIX BEMUWH, WX
o003HaueHUsT YW eOUHMULIBL; YKa3biBaThb (OPMYJbI, CBSI3bIBAOLHE

JAHHYIO (PU3MUECKYI0 BeJIMUUHY C [PYTUMU BeJIMUMHAMU

11.5

OrnuceIBaTh H3y4Ye€HHbI€ KBAHTOBbIE ABJI€HWUA U MPOLIECChI, UCIT0/Ib3YyS
Cl)I/IBI/I‘JECKI/Ie BE@/IMUYUHLBI: CKOPOCTb 3JIEKTPOMATrHHUTHBIX BOJIH, AJIMHA

BOJIHBI M YacTOTa CBeTa, SHEPrusi M UMMY/AbC (DOTOHA, Mepuoj




roJjiypacrazia, >SHeprus CBsI3U aTOMHBIX s7ep; IIpU ONKWCAHUU
MPaBU/IbHO TPAaKTOBaTh (PM3UUYECKUI CMBIC/ UCII0/Ib3YEeMbIX BEeJTMUKH,
ux 0003HaueHWst U e[UHULbl; yKasblBaTh (hOPMYJIbI, CBSI3bIBAIOLIMe
JlAaHHYIO (PU3MUeCKyI0 BeJIMUMHY C IPYTUMH BeJTMUMHAMHU, BBIYUC/ISATh

3HaueHue (HU3NUeCKON BeTUUHNHBI

11.6

AnHanu3vpoBaTh (QU3MUeCKUe TIPOLecChl W sIBJIeHUs, MCIO/b3ys
¢usnyeckre 3aKOHbl M NpUHLMNBL  3akKOH OMa, 3aKOHbI
10C/Ie/j0BaTe/IbHOTO W TapajjleJIbHOrO COeJUHEHUs] TPOBOJHUKOB,
3akoH [I>koysist — JleH1la, 3aKOH 3/IeKTPOMAarHATHOM WMHAYKIWMHU, 3aKOH
NPsSIMOJIMHEHOT0 PaclpOCTpaHeHHsl CBeTa, 3aKOHbl OTPaKeHUsl CBeTa,
3aKOHbl ~ TpeJiOMJIeHUss CBeTa, YypaBHeHWe DWHINTelHa  AJis
tdoToaddekra, 3aKOH COXpaHeHUSI SHEpPruu, 3aKOH COXPaHeHUsI
UMITy/JIbCa, 3aKOH COXPaHeHUs 3JIeKTPUUeCcKOro 3apsja, 3aKoH
COXpaHeHHs1 MacCOBOTO  uucia, TmocTynatel bopa, 3akoH
pa/lM0aKTUBHOIO pacraja; NpU 3TOM pas3idyaTrb CJOBECHYHO
(hopMy/IMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe BbIpaKeHHe U YCI0BUS

(rpaHUI[BI, 06/1aCTH) TPUMEHUMOCTH

11.7

OHPEAQHHTB HalipaBJ/IeHHWE€ BE€KTOpd HWHAYKLMKW MArHUTHOI'O I10J14

MPOBO/IHUKA C TOKOM, CUJIbI AMmnepa U cyjbl JIopeHLia

11.8

CTpouTb U ONUCHIBaTh U300paXkeHre, CO3/jlaBaeMOe TVIOCKUM 3ePKaJloM,

TOHKOU JIMH30H

11.9

BBIMOMHATE 3KCIIEPUMEHTBI TI0 UCC/IeIOBaHUI0 (DU3UUECKUX SIBJIEHUH U
TIPOLIECCOB C UCII0/Ib30BaHUEM TIPSIMbIX U KOCBEHHBIX W3MepeHuit; TIpu
3ToM ¢opMyiupoBaTh TipobneMy (3afauy) W TUroresy y4eOHOTO
JKCTIepUMeHTa,  CcoOMpaTh  yCTAHOBKY W3  TIPeJJI0KeHHOTO

000py/10BaHus1, POBO/UTH OITBIT ¥ (hOPMYJ/TUPOBATh BHIBO/IbI

11.10

Ocyl1ecTBiATh TMpsIMble U KOCBEHHble U3MepeHusi (hU3NYeCcKux
BeJIMUMH; TP 3TOM BbIOMpaTh ONTUMaJbHBINA COCOO U3MepeHUs U

HCII0J/Ib30BaTh M3BeCTHhIe MeTObl OLI€HKH HOFPELLIHOCTEI\/’I I/IBMEPEHI/Iﬁ

11.11

VccnenoBaTh 3aBUCUMOCTH (PU3MUECKMX BETMUMH C UCII0J/Ib30BaHUEM
NpSMBbIX M3MEpPeHWM; TNpU S5TOM KOHCTPYMPOBaTb YCTaHOBKY,
¢uKcupoBaTh pe3y/bTaTbl MOAYYEHHOW 3aBUCUMOCTH (PH3UUYECKUX
BeJIMUMH B BH/ie Tab/uLl ¥ TpayKoB, [ies1aTh BBIBO/BI 110 pe3y/ibTaTaM

WCC/IeJOBaHUS

11.12

CobsogaTe TmipaBwia 6e30macHOTO TpyZa TIpDU  TIPOBeJeHUH
UCC/IeIOBaHUM B paMKaxX y4eOHOro SKCIlepUMeHTa, YyueOHO-
HCCIeIoBaTeIbCKOW U TIPOEKTHOM JIeITeTbHOCTUA C MCTIO/b30BaHUEM

M3MepUTe/IbHBIX YCTPONCTB U JlabopaTopHOT0 000py10BaHuUs




11.13

PelaTh pacuéTHble 3alaud C SIBHO 3a/laHHOM (hM3UUeCKOU MOZesblo,
WCToNb3ys (pu3nueckre 3aKOHBI U TIPUHIUIBI, HAa OCHOBE aHa/In3a
yC/IOBUS  3aZjaud  BbIOMpaTh  (DU3WYEeCKYyI0 MOJesib, BbIeNSTh
(bu3nyeckre BeJIMUMHBI U POPMYJIbI, HEOOXOAUMBIE /i €€ pelleHus,
TIPOBOJJUTH PacuéThl U OLIeHHWBATh PeaslbHOCTD IOJTyUeHHOTO 3HaUeHHst

(hr3UUecKoi BeTMUMHbI

11.14

PemaTh ~ KauecTBeHHble  3aZlauM:  BLICTPAMBaTh  JIOTUYECKU
HerpOTHBOPEUMBYIO 1[ETI0UKY PacCy’KJeHHU C OrOpOM Ha H3yueHHbIe

3dKOHBbI, 3dKOHOMEPHOCTHU U Cl)I/IBI/I‘-IECKI/Ie ABJIEHUA

11.15

Wcrionp30BaTh TPM  pellleHMM  y4yeOHBIX 33/jau  COBpEMeHHbIe
VH(pOpMaLMOHHblE TeXHOJOIMM /i TIOMCKa, CTPYKTYPUPOBaHUS,
VHTEepIIpeTaliud M TIpeJCTaBeHusi y4eOHOM M Hay4YHO-TIOMY/ISIPHOMN
UH(pOpMaLMy, MOJyYeHHOM U3 pa3/IMYHbIX MCTOUYHUKOB; KPUTHUECKU

aHa/M3UpOBATh M0/Iy4aeMyo HH(OpMaLHIo

11.16

OOBSICHATh TIPUHIUIBI ZIEMCTBUSI MalllMH, TIPUOOPOB M TeXHUYECKUX
YCTPOMCTB; pa3/iMuaTh YCIOBUSI MX 0€30MMacHOr0 HWCIO/Ib30BaHHUSI B

MOBCEeJHEBHOU >KU3HU

11.17

[TpuBOAWTE TIPUMEpPHI BK/IaJa POCCUMCKUX U 3apyOeXXHbIX YUYEHBIX-
(bU3MKOB B Pa3BUTHE HAayKH, B 00BsICHEHME MPOLIECCOB OKPY KAKOIIIeTo

MHDPa, B Pa3BUTHE TEXHHUKU U TeXHOJIOTUH

11.18

Wcronb30BaTh TEOPETHUECKHWE 3HAHUS 10 (H3UKe B TOBCEAHEBHOM
JKU3HU 717151 obecrieueHusi 6e301acHOCTH MpH 00OpareHry ¢ prubopaMu
M TEeXHUUECKUMH YCTPONCTBAMM, [jii COXPAHEHUs 3[0pPOBbsi U

CO6J'IIO,Z[€HI/IH HOPM 3K0JIOTHY€CKOTI'O MoBeJeHNA B OKPY)Ka}OH_IEI\/II cpege

11.19

PabGotaTh B TpyIinie C BBINOJHEHHWEM DPa3/IMUHBIX COL[UAIBHBIX POJIeH,
TUIaHUPOBaTh paboTy rPyMIibl, PALMOHA/ILHO PacpeieNiTh 00513aHHOCTH
Y I/IaHMPOBaTh JIeATeIbHOCTb B HeCTaHJapTHBIX CUTYaLUsX, a/leKBaTHO
OLIeHMBaThb BK/aZ, KaKJOr0 M3 YYaCTHUKOB TIpPyNMbl B pelleHue

paccMaTpuBaeMoy pobiemMbl




ITPOBEPAEMBIE 3J/IEMEHTBI COAEP)KAHNSA

10 K/TACC

Kopg,

Kopg,
NpoBepsieMoro IIpoBepsieMbIe 3/IeMeHTHI CO/iep)KaHUsA

asjena
P J/IeMeHTa

OU3SNKA N METOJbI HAYYHOI'O II03HAHUA

du3uKa — Hayka o npupoge. HayuHble MeTO/bI TTI03HaHUSA
1.1 OKpy’Katollero mupa. Posib 3KCriepyMeHTa U TeOpyUd B

TipoLiecce MO3HaHUs IPUPO/Ibl. DKCIIEPUMEHT B (H3UKe

MopenvpoBaHue (GU3NUeCKUX SIBJIEHUA U TIPOLIeCCOB.
Hayunble rumnotespl. ®usnueckye 3aKOHbI U TeOpHHU.
1o 'paHuLibl  NPUMEHMMOCTH  (PU3UYECKUX  3aKOHOB.
' [MpuHuyun cootBercTBUsi. Pomb M Mecto ¢uU3MKU B
(hopMHpOBaHUM COBPEMEHHOM HayYHOM KapTUHbBI MUpPa, B

TIPaKTUYECKOM ZiesiTeTbHOCTH JTo/iel

2 MEXAHUKA

KNMHEMATHUKA

MexaHuueckoe JBUXKeHue. OTHOCUTENHLHOCTD
2.1.1 MeXaHUUeCKOoro JBWKEeHUs. Cucrema OTCUéTa.

TpaekTopus

[TepemelijeHue, CKOPOCTb (CpeiHsisi CKOPOCTb, MTHOBEHHast
510 CKOpPOCTb) U YCKOpeHHe MaTepuaJbHOM TOUKH, UX
MpOeKLMM Ha OCHA CHUCTeMbl KoopAuHat. CiioxeHue

repeMeLeHUH U CI0)KeHHe CKOpPOoCTer

21 PaBHOMepHOE N PpdBHOYCKOpEHHOe€ HpHMOJ’IHHEﬁHOE

513 JBrbkKeHue. I'pauKy 3aBUCMMOCTH KOOP/IMHAT, CKOPOCTH,
YCKOpeHUs1, TyTU U MepeMelleHds] MaTepuaJbHOM TOUKHU

OT BpeMeHU

2.1.4 CBobOojHOe TIazieHne. Y cKopeHre CBOOOIHOTO MaieHus

KpuBosmHeliHoe [BwkeHWe. PaBHOMepHOe [BWXeHHe
21 MarepuajbHOM TOUKM 1O OKPY)KHOCTH. YTJOBas
1.5
CKOpPOCTb, JHHeWHass cKopocTb. [lepuoj W uvacToTa.

LleHTpOCTpPEMHUTEbHOE YCKOPEHEe

2.1.6 TexHWuecKrde YCTPOWCTBA:  CIWAOMETD, JBWXKEHHe




CHapA40B, LielTHbIe 1 peMEHHLIE T1epeaavyn

2.1.7

[Mpaktvyeckue  paboTel. Vi3MepeHHWe  MrHOBEHHOM
ckopocTH. VccrefjoBaHre COOTHOLLIEHUsI MEXY MyTIMHY,
NPOM/IeHHBIMU TeJIOM 3a T0C/ie/loBaTe/lbHble paBHbIe
TIPOMEXXYTKU BPeMeHH MPU PaBHOYCKOPEHHOM [IBH)KEHHUU
C HayaJbHOM CKOPOCTBIO, paBHOM Hy/H0. V3yueHue
JBIKEHUS] 1IapukKa B BS3KOW >KUAKOCTU. V3yueHue

ABW)KEHHS TeJla, 6POIJ_IEHHOFO TOPHU30HTA/IBHO

2.2

OVUHAMHUKA

2.2.1

[MpuHyun otHocuTenbHOCTU ['anmunes. IlepBblil 3aKOH

HrroTOHa. I/IHepLII/IaJ'IBHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cusa. [IpyHLMI Cynepro3ULIUKM CUJT

2.2.3

Bropoii 3akoH HbloTOHa [ijisi MaTepuasbHOM TOUKU B
vHepLuanbHOU cucteMme oTcuéta (MCO). TpeTtuit 3aKOH

HrroTOHa AJI1 MaTepPHUAJIbHBIX TOUYEK

2.2.4

3aKOH BCeMHUpPHOro TaroteHusi. Cuna TsokecTu. IlepBasi

KOCMHYeCKasi CKOpoCTb. Bec Tesa

2.2.5

Cuna yripyroctu. 3akoH ['yka

2.2.6

Cuna tpenust. Cyxoe TpeHue. Cuia TpeHUs CKOJIb)XeHUsI U
cuna TpeHuss ToKosl. Kosdbduiuent Ttpenus. Cuna
COTIPOTHB/IEHUS] TIPU JBW)KEHUW Tejla B >KUJKOCTU WU

rase

2.2.7

HOCTyrIaTeJ'IbHOE " BpalllaTe/IbHOE JBH)KEHHE abCoJII0THO

TBEp0ro Tena

2.2.8

MOMEHT CH/IbI OTHOCUTE/NBHO OCU BpaijeHus. [lneuo

cUnbl. Y csioBUsi paBHOBecusi TBEpAoro Tena B ICO

2.2.9

TexHnueckue YCTPOI‘/JICTBEIE IMNOAIINITHUKY, [BH)XEHHEe

HNCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[MpakTrueckue pabotel. V3yueHne ABKeHUs: Opycka 1o
HAKJ/IOHHOU TJIOCKOCTH TO[| IeMCTBUEM HECKOJbKUX CHJI.
WUccnenoBanvie 3aBHCUMOCTH CUT  YIIPYrOCTH,
BO3HHUKAIOIIVX B ZIehOPMHUPYEMOii TIPY)KHUHE U pe3MHOBOM
obpa3lie, OT BeJIMUMHBI X fAedopManuu. VicciemoBaHue

YC/IOBMI paBHOBeCHsi TBEPAOrO Teja, WMERL[Ero 0Ch




BpallleHUst

3AKOHbBI COXPAHEHVA B MEXAHUKE

I/IMHYJIBC MaTepHaﬂbHOﬁ TOYKH, CUCTEMbBI MaTe€pHUa/IbHBIX

23 ToYeK. IMIy/ibC CU/IbI U U3MEHeHHe UMITyJ/IbCa TeJla
5139 3akoH coxpaHeHusa wumnyiasca B MCO. PeakTuBHOe
3 JIBIDKeHHe
2.3.3 PaboTa cusbl
234 MOUIHOCTb CUJIBI
53 KuneTtnueckasi s3Heprusi MaTepuanibHON TOUuku. Teopema o
o KMUHeTHYeCKOW 3Hepruu
[ToreHupanbHass sSHeprus. IloTeHuuanbHasg 3Heprus
23 2.3.6 yrpyro ae(popMUpPOBaHHOM TIPY)KWHBI. [loTeHI[ManbHast
SHeprus TeJa BOIM3U MOBEPXHOCTH 3eM/H
[ToTeHLManbHBle YW HeNoOTeHLManbHble CUIbl. CBA3b
537 paboTbl  HeMNOTeHIMaAbHBIX CWI C  U3MeHeHHeM
o MeXaHWYeCKOM SHepruu CUCTeMbI Tesl. 3aKOH COXPaHeHUsI
MeXaHUUYeCKON Heprun
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHUueckre yCTPOWMCTBA: [IBU)KEHUE DAaKeT, BOJOMET,
o KOIep, NPy>KUHHBIA MUCTOET
[MpakTrueckue paboThl. M3yueHre CBS3U CKOPOCTeH Tern
2.3.10 TpU Heynpyrom yzape. VcciemoBaHue cBsi3u PabOThI
CUJIbI C UI3MEeHeHHeM MeXaHUUeCKOU SHepruM Tesia
3 MOJIEKYJIAPHAA ®N3NKA U TEPMOJVNHAMUKA
OCHOBbBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIOJKEHUSI  MOJIEKY/IIPHO-KMHETHUYeCKOU
3.1.1 Teopuu. bpoyHoBckoe gBkeHue. Juddysusi. Xapakrep
JBIDKEHHUS U B3aMMOJeMCTBHYS YaCTHL] BeleCTBa
3.1 310 Mogenu cTpoeHUs rasoB, XUAKOCTeH U TBEPABIX Tesl U
o 00BsICHEHMe CBOMCTB BeIlleCTBa Ha OCHOBE 3TUX Mo/eiei
313 Macca monekyn. KomuuectBo Beljecta. llocTosiHHas
o ABorazpo
3.14

TersioBoe paBHOBecue. Temrepatypa W e€ HU3MepeHHe.




Ilxana remnepatyp Llenbcus

3.1.5

MO,E[GJ'H: naeajbHOro ra3sd. OcHoBHOe YpaBHeEHHE

MOJIEKY/IIPHO-KMHeTUUeCKOW TeOpUH M/leasbHOro rasa

3.1.6

AbGcosmoTHasi  TemriepaTypa KaKk =~ Mepa  CpejHei
KWHETUUeCKOW SHEeprud TeTUIOBOTO ABWKEHHSI UaCTHI]

rasa. [IIkana temnepatyp KenbBuHa

3.1.7

YpaBHenue Knanelipona — MengeneeBa. 3akoH [lanpToHa

3.1.8

l'azoBble 3akoHBI. M3o0rmpolieccel B HeasbHOM rase C
MOCTOSIHHBIM ~ KOJIMUeCTBOM  BellleCTBa:  M30TepMa,

130Xopa, u300apa

3.1.9

TexHMUeCKue yCTpoiCTBa: TepMoMeTp, bapomeTp

3.1.10

[TpakTrueckure paboTbl. V3MepeHne macchl BO3/yXa B
K/IaCCHOW KOMHare. VccneoBaHre 3aBUCUMOCTU MeXY

rapaMeTpamMH COCTOSIHUSI Pa3peXXeHHOr0 Ta3a

3.2

OCHOBbI TEPMOJNHAMUKHA

3.2.1

TepmoprHamuueckass cucrema. BHyTpeHHAs 3SHeprus

TepMOAHHaMquCKOﬁ CHCTEMBI U CTI0CO0ObI €€ M3MeHeHUs

3.2.2

KonnyectBo TemuioTsl W paboTta. BHyTpeHHsiss 3Heprus

O0AHOATOMHOI'O Miea/IbHOI'O I'a3d

3.2.3

Buzpl Tervionepesaun: TeruionpoBOLHOCTb, KOHBEKLIUS,
U3/IyueHue. TeryoéMKOCTb Tesa. Y nenpHas
TEerI0EMKOCTh BelllecTBa. PacyéT KosmyecTBa TeIrJIOThI

Ipu Terviorepengayve

3.2.4

[TepBbIi 3aKOH TepMOJAWMHAMUKH. [IpUMeHeHHe TepBOro
3aKOHa TePMOAWHAMHKHU K u3ompoieccam. ['paduyeckas

WHTepIIpeTanys paboThI ras3a

3.2.5

TernioBble MalllMHbI. [IPUHLIATIBI ZIEMCTBUST TETIOBBIX
MattivH. [Ipeo6pa3oBaHusi SHEPTUU B TET/IOBBIX MallIMHAX.
Kosdduiment mnonesHoro geiictBus (ganee — KII/)

Ter10BoM MaiuHbl. Llyuka Kapho u ero KI1/]

3.2.6

Bropoii 3akoH TepmoAuHaMuKd. HeobpaTumocThb
MpOIIeCCOB B MpHUpojie.  TeruioBble  JIBUTaTesIH.

DKoJIoTuuecKue HPO6J'IEMBI TEIUVIO3HEPreTUKU

3.2.7

TexHuyeckre yCTPOWCTBA: [JBUrare/lb BHYTPEHHEro




cropaHusi, ObITOBOM XOOAWIbHUK, KOHAUIIMOHED

3.2.8

[Mpakthyeckue  pabotel.  V3MepeHue  yjesibHOMU

TEeIJIOEMKOCTU

AT'PEI'ATHBIE COCTOAHMSA BEIIIECBA. ®A30OBBIE ITEPEXO/IbI

[Tapoobpa3oBaHue U KOH/eHcarysl. VicriapeHue v KUTieHue.

3.3.1 YnaenbHass TeruioTa TapooOpa3oBaHMs. 3aBUCHMOCTH
TeMIlepaTypbl KATMeHUs OT JaBJIeHHs
330 AbGcomoTHasi ¥ OTHOCHTENbHAsi BJIQXKHOCTb BO3/yXa.
o HacpieHHsii nap
TBépnoe Teno. Kpucramivyeckue v aMmop@Hble Tesa.
3.3.3 AHV30TPONUS CBOWCTB KPUCTA/IIOB. KHIKMe KpHUCTaIlIbl.
3.3 CoBpeMeHHble MaTepUallbl
334 [InaBneHwe ¥ KpucCTa/uM3aLusa. YJenbHass TeIuioTa
o ruiaBnenus. CyGmumarivst
3.35 YpaBHeHue TenoBoro 6anaHca
TexHuyeckre yCTPOWCTBA: TUTPOMETP W TCHUXPOMeETP,
33.6 Ka/JIOpUMETpP, TEXHOJIOTUM T[IO/IyYeHHUsT COBPEMEHHBIX
o MarepuasoB, B TOM YHWC/ie HaHOMarepuasnaoB, H
HaHOTeXHOJIOTUU
3.3.7 [TpakTuueckue paboThl. MI3MepeHUe BIaXXHOCTH BO3/lyXa
4 SJIEKTPOAVMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpusalus Tel. ONeKTpUYecKWd 3aps. [IBa Buja
o 3/IeKTPUUECKUX 3apsi/iOB
4.1.2 IIpoBOAHUKY, AUD/IEKTPUKU U ITOIYTIPOBOJHUKU
4.1.3 3aKOH COXpaHeHHs 3JIEKTPUYEeCKOro 3apsja
41 4.1.4 BsaumogeiicTBue 3apsoB. 3akoH KysoHa
' OnekTpruyeckoe roJje. HarnpsskéHHOCTb 3/1eKTPUUeCKOro
4.1.5 nosig. [TpuHOun cynepnosuiyu. JIMHUA Hanps>KEHHOCTH
3/IeKTPUYeCKOro M0J1s1
416 Pabora cun 3nekTpoctaTuyeckoro mosis. [loreHuuarn.
o Pa3HOCTB noTeHI[ManoB
4.1.7

HpOBO,E[HI/IKI/I 44 AWU3JIEKTPUKH B ITOCTOSAHHOM




3/IeKTPUUECKOM T10J1e. [lh3ieKTpruiecKasi TpOHUL[aeMOCTh

4.1.8

OnekTpoéMKkocTb.  KoHpeHcatop.  D/eKTPOEMKOCTb
IUVIOCKOTO  KOHJeHCaTopa. OHeprusi  3apshKeHHOTO

KOHJIeHcaTopa

4.1.9

TexHuyeckre yCTPOMCTBa: 3JIEKTPOCKOI, 3JIeKTPOMeTp,
3/1eKTpPOCTaThYecKast 3aluTa, 3a3eMJ/ieHHe
3/IeKTPONPUOOPOB, KOH/IEHCATOp, KCEPOKC, CTPYWHBIN

TIPUHTED

4.1.10

[TpakTHueckrie paboThl. V3MepeHHe 3/IEKTPOEMKOCTH

KOHJ]eHCaTopa

4.2

[IOCTOSAHHEIN SJIEKTPUUECKUI TOK. TOKU B PA3JTMUHBIX

CPEJAX
4o 1 YcnoBus CyiecTBoBaHUS MMOCTOSTHHOTO 3JIEKTPUUECKOTO
o ToKa. Mlctounrku Toka. Cuna Toka. I1ocTossHHBIN TOK
4.2.2 Hanpspkenuve. 3akoH Oma fij1s1 yuacTKa Liernu
423 JJleKTpuyecKoe COIPOTHUBJIEHYE. Y nenbHoe
o COMPOTHUBJ/IEHHME BeleCTBa
424 [TocnenoBaresnbHOe, rapasuiesibHoe, CMelIaHHOe
o coeJlMHeHKe ITPOBOJHUKOB
4.2.5 Pabora 31ekTpuyeckoro Toka. 3akoH /koysis — JleHia
4.2.6 MOILIHOCTB 3/71eKTPUYEeCKOro TOKa
371eKTpo/BXKyllas cuna (ganee — 3/1C) U BHyTpeHHee
4.2.7 COIPOTHMBJ/IEHHE UCTOYHMKA TOKA. 3aKOH OMa /17151 IO/THOM
(3aMKHYTOI1) 371eKTpHUYeCKoii Liernu. KopoTkoe 3aMbIKaHHe
OJIeKTPOHHAst  NPOBOAUMOCTb  TBEDABIX  MeTaslIoB.
4.2.8 3aBUCHUMOCTb COTIPOTUBJIEHUS METaJ/lJIOB oT
Temrepatypbl. CBepXIIPOBOAUMOCTb
OneKTpUYecKri TOK B Bakyyme. CBOMCTBA 3/71eKTPOHHBIX
4.2.9
My4YKOB
ITonynpoBoAHUKH. CoOcTBeHHass ¥ TIpUMeCHasi
4.2.10 NIPOBOAMMOCTb  MOMYNpoBOAHUKOB.  CBolicTBa  p-n
niepexoza. [TomynpoBoJHUKOBbIe IPUOOPHI
4211 OneKTpuUYecKui TOK B 3J1eKTPOJIUTAX.

OJIEKTPOJIMTUYeCKas JUCCoLMaLys. D1eKTPO/In3




4.2.12

OneKkTpuuyeckuii TOK B ras3aXx. (CaMOCTOSATe/bHbIA U
HECaMOCTOSITe/IbHBIM ~ pa3psif.  Pa3muuHble  TUMbI

CaMOCTOATE/IbHOI'O pa3psad. Monnus. I1na3zma

4.2.13

TexHUUeCKHWe YCTPOMCTBA: aMIIepMeTp, BOJILTMETP,
peoctaT, WCTOUYHMKM TOKAa, 3JIEKTPOHArpeBaTe/bHbIe
NpuOOPkI, 37IEKTPOOCBETUTE/TbHBIE TIPUOOPHI, TEPMOMETP
COTIPOTHUBJIEHHs], BaKyyMHBbIA [JWO/, TEPMUCTOPbI M
(oTope3ncTopsl, TI0/TyTIPOBO/THUKOBBIH Ji17 ()i

rajbBdHHKA

4.2.14

[Mpakthyeckue  paboTbl.  V3yueHue  CMeIIaHHOTO
COeJMHEeHUs pe3UCTOPOB.
N3mepenne 3/IC UCTOYHMKA TOKA M ero BHYTPEHHEro

cornipoTuB/ieHust. HabromeHue 3nekTposi3sa

11 KJTACC

Kop
pa3jena

Koanposepsiemoro
j/1eMeHTa

HPOBEPHEMBIE 3JIEMEHTHBI COAEPKAHUA

4

SJIEKTPOOVHAMUKA

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA NHAYKLOWA

4.3.1

ITocTosiHHBIE MarHuThI. B3aumogeiicTBue

IIOCTOAHHBIX MdIrHUTOB

4.3.2

MarnuTtHoe mnojie. BeKTOp MarHUTHOW WHAYKLMH.
[MpuHumn  cynepno3uiuu. JIMHUKM ~ MarHWTHOU
WHAYKUMKA. KapThHa AMHUN MarHUTHOW WHAYKLIUMA

I10J11 ITIOCTOAHHBIX MAI'HUTOB

4.3

4.3.3

MarnuTtHoe T1oJjie TIPOBOJHUKA C TOKOM. KapTuHa
JIMVHUWA TOJs [JIMHHOTO TMPSIMOTO MPOBOJHUKA U
3aMKHYTOI'O KOJIbLIEBOTO TPOBOJHUKA, KaTYLIKHA C
TOKOM. OrbIT opcrea. B3aumopeiictBue

MPOBOJHHUKOB C TOKOM

4.3.4

Cuia Amriepa, eé MOZy/Ib U HallpaBJieHHe

4.3.5

Cuna JlopeHlla, e€ MOAy/Jb U HarpaBJeHUe.

[IBI>KeHue 3apsDKeHHOW YacTHLbl B OIHOPOJHOM




MarHUTHOM mose. Pabota cuibl JIopeHija

4.3.6 SIBneHue 371eKTPOMarHuTHOM UHAYKLIUU
4.3.7 [ToToK BeKTOpa MarHUTHOM MHAYKLIMN
OAC  uHAyKUMWA. 3aKOH  3/eKTPOMarHUTHOMU
438 uHaykuuu dapages
Buxpesoe snektpuueckoe nosie. 3JC WHAYKLMHA B
4.3.9 IIPOBOJHUKe,  [BWKYILEMCSA [OCTylaTeJbHO B
OZIHOPOJHOM MarHUTHOM I10J1e
4.3.10 [IpaBusio JleHua
NupyktuBHOCTE. fABnenue camouHAykuuu. JI/1C
4.3.11
CaMOUH/YKLIUU
4.3.12 OHeprusi MarHUTHOT'O T10J1s1 KaTyIIKK C TOKOM
4.3.13 O/eKTPOMarHuTHoe 1osie
TexHUuecKre YCTPOWCTBA: TIOCTOSTHHbIE MarHUTHI,
4.3.14 3/IeKTPOMarHuThl,  3/IEKTPOABUraTe/lb, YCKOPUTEN
3/1eMeHTapHbIX YaCTUL|, UHAYKLIMOHHAS [1eUb
[TpakTHueckue paboThl. M3yueHre MarHUTHOTO TT0JIS
KaTylIKU C TOKOM. McciegoBaHue — [1eHCTBUS
4.3.15 IIOCTOSIHHOI'O ~MarHuTa Ha paMKy C  TOKOM.
NccnenoBanue SIBJIEHUSI 3/1eKTPOMAarHUTHOU
WHAYKLWU
5 KOJIEBAHUSA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEEAHUA
KonebatenbHass cucrema. CBoOOJHBIE KOJe0aHUS.
5.1.1 lapmonnueckue Kosebanus. Ilepwoz, YacToTa,
aMIUIMTy1a ¥ ¢a3a KonebaHui
5.1.2 [Ipy>KvHHBIN MasATHUK. MaTeMaTUUeCKUN MasiTHUK
5.1 YpaBHeHue rapMOHHUYECKUX KosieOaHuH.
5.1.3 KvHematnueckoe ¥  JAWHaMHUueCKOe OMNUCaHUE
Kosie0aTe/TbHOTO IBVKEHUS
[IpeBpaijenue  5Heprud MpU  FapMOHUYECKUX
£ 14 KonebaHusax.  CBsi3b  aMIUIMTYAbl  KojebOaHUI

VCXO/THOW BeJIMYMHBI C aMIUIUTylaMU KojiebaHUii eé

CKOPOCTH U YCKOPEHHsI




5.1.5

KonebarenbHblii KOHTYD. CBobOogHbIe
3JIEKTPOMarHUuTHeIe  KojiebaHWs B WJealbHOM
KosebaTelbHOM ~ KOHType.  AHAjOTUS  MEXAY
MeXaHUUeCKUMU T 3/1eKTPOMar HUTHBIMU

kosebarusMu. ©opmysa TomcoHa

5.1.6

3aKOH COXpaHEeHUsi SHePpruM B  H/[eaJbHOM

KoJjie0aTe/IbHOM KOHTYype

5.1.7

BbIHyXeHHbIe MexaHUuYecKue KoJiebaHusl.
Pesonanc. Pe3oHaHCHasg KpuBas. BbIHYX/eHHbIe

3JIEKTPOMAIrHHUTHbIE KoJiebaHus.

5.1.8

[TepemeHHbI TOK. CHHYyCOWa/bHBIN TepeMeHHbIN

TOK.

5.1.9

MOIHOCTE TepeMeHHOr0 TOKa. AMIUVIMTYAHOe |

AEﬁCTBymmee 3Ha4Y€HHWE CUJIbI TOKAa WU HAlIPps>KEeHUA

5.1.10

Tpancdopmarop. IlpousBoacTBO, Tmepefaya U
norpebyieHue 3/1eKTPUYeCKOon HEepPruu.
OKoJ/IoTUUeCKWe  PUCKA  TIpY  TIPOM3BOJCTBE
sneKTpruyeckoil sHepruu. KynbTypa Hcrosib30BaHus

3/IeKTPO3HEPTUM B MIOBCEHEBHOM »KU3HU

5.1.11

TexHuueckue yCTpOWCTBA: ceiicmorpad,

3/1eKTPUYeCKUI 3BOHOK, TMHUU 371eKTporepead

5.1.12

[TpakTrueckue paboTel. ViccieqoBaHre 3aBUCUMOCTH
Tepro/ia Majibix KojebaHui Tpy3a Ha HUTH OT JI/TUHBI
HWUTWM U Maccel rpysa. VccnemoBaHue mepemMeHHOro
TOKa B LieNu U3 M0C/ef0BaTe/lbHO COeJUHEHHBIX

KOH/ZIeHCaTopa, KaTyLlIKWA U pe3ucTopa

5.2

MEXAHUYECKUE N SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHrWuecKye BOJIHBI, YC/IOBUSI PaclpOCTpPaHeHUs.

5.2.1 [Teprog. CKOpoOCTb pacIipoCTpaHeHUss U [JJIMHA
BO/IHBIL. [TomepeuHbie U MPOAOJIbHBIE BOJIHbI

5.2.2 WuTepdepeniys u qudpakiys MexaHMueCcK1ux BOJH
3ByK. CKOpOCTh 3ByKa. I'pOMKOCTBL 3ByKa. BbicoTa

>2:3 ToHa. TeMOp 3ByKa

5.2.4

BHEKTPOMaFHHTHbIe BOJIHBI. Y C/I0BUS H3/1y4YeHUA




3/1IeKTPOMarHUTHBIX BOJIH. B3avmHasi opueHTalus
BekTOpOoB E, B ¥ 0 B 3/1eKTPOMarHUTHON BOJIHE B

BaKyyMme

5.2.5

CBOWCTBa 3/IeKTPOMarHUTHBIX BOJIH: OTpakKeHue,
TipejioM/ieHue, ToJisipu3aLus, Iudpakuus,

uHTepdepeHLMs. CKOPOCTb 3/1eKTPOMarHUTHBIX BOJIH

5.2.6

[llkama 3/1eKTpOMarHUTHbIX BOJH. [IpriMeHeHue

3JIEKTPOMATIHHUTHBIX BOJ/IH B TEXHUKE U 6bITy

5.2.7

[TpuHLUTIBI paiInoCBSI3U u TeJIeBU/IeHHsI.
Pagnosiokanusi.  DneKTpoMarHUTHOe — 3arpsi3HeHue

OKpY’Katolllei cpefibl

5.2.8

TexHuueckue YCTPOMCTBA: My3bIKa/IbHbIE
VHCTPYMEHTBI, y/bTPa3ByKOBasg [WarHOCTHMKAa B
TeXHUKe U MeAUlIMHe, pajap, paJuONpUEMHUK,

TesieBU30p, aHTeHHa, TesiedoH, CBY-meub

5.3

OIITNKA

5.3.1

[IpsiMosiuHeliHOe  pacrpocTpaHeHHWe  CBeTa B

OJJHOPOZIHOM cpefe. JTyu cBeTa

5.3.2

OTpa)KGHI/Ie CBeTa. 3aKOHBI OTpaKe€HHUA  CBETA.

IMoctpoenyie 1300pakeHHiA B IVIOCKOM 3epKajie

5.3.3

IIpeiomsienne cBera. 3aKOHBI IIPe/IOM/ICHUS  CBeTa.

ABcomoTHBIN TI0Ka3aTesIb IpeIoMIeHHUs

5.3.4

[MosHoe BHyTpeHHee oTpakeHue. [IpejenbHBIA yToJ

TI0JTHOT'O BHYTPEHHEro OTPa’KeHUst

5.3.5

Hucnepcust cBeta. CrIOXKHBIA COCTaB 0enoro ceeTa.

[IBer

5.3.6

Cobuparoliiie ¥ pacceuBaroliye JIMH3bL TOHKas
mvH3a. DOKyCHOe pacCTOsiHMe W ONTHYecKas CHia
TOHKON suH3bl. [locTpoeHue wu300pakeHUd B
cobuparImyx U pacCceuBarIuX JuH3aXx. dopmysia

TOHKOH JIUH3bI. YBe/MUeHHe, JaBaeMoe JIMH30H

5.3.7

Hpe,qeﬂbl NMPpUMEHUMOCTH FEOMETpI/I‘—IECKOﬁ OIITUKH

5.3.8

WuTepdepeniust cBeta. KorepeHTHble HMCTOYHHKM.

YcnoBus HEI6J'II-O,Z[€HI/IH MdKCHMMYMOB 1 MMHMMYMOB B




VHTep(epeHIJMOHHON KapTHhHe OT JBYX CHH(a3HbIX

KOrepeHTHbIX KCTOYHHKOB

Iudpakuus cBeta. [udpakuyoHHas peLIéTKa.

YcnoBue Hab/O/IeHNS TJIaBHBIX MaKCHMMYMOB TIpH

>3:9 MajleHUd  MOHOXPOMATMUYeCKOro  CBeTa  Ha
IUGPAKIMOHHYIO PEIIETKY
5.3.10 [Tonsipysarys cBeta
TexHUUeCKHe yCTPOMCTBA: OUKH, JyTia, (poToarapar,
MPOEKLMOHHBIM anmapaT, MHKDPOCKOI, TesecKorl,
>3:11 BOJIOKOHHAsi ONTHKA, JAWddpaKlMOHHAs peliéTKa,
TIOJISIPOV/,
[TpakThueckrie paboThl. VI3MepeHue TiOKa3aTesis
5.3.12 nipesiomsieHust. ViccieioBaHue CBOMCTB M300payKeHUH

B JIMH3adX. Ha6n}o,qu1/Ie AUCTIEPCHHA CBETa

BJIEMEHTHI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

['paHuLlbl TPUMEHMMOCTU KJ/IaCCUYECKOW MeXaHHKH.

[MocTynaTbl TeopuU OTHOCHUTEJIbHOCTHU:
o VHBapUaHTHOCTb MOJY/Is CKOPOCTU CBeTa B BaKyyMe,
TIPUHLUIT OTHOCHUTETbHOCTU DWHIITEeHA
° OTHOCUTE/IBHOCTE OJHOBPEMEHHOCTHU. 3amejjieHue
02 BpeMeHU U COKpallleHue [I/TUHBI
6.3 OHeprusi U UMITy/IbC CBOOOJHOM YaCTULIbI
CBsI3b MacChl C SHepPruel U UMITyJIbCOM CBOOOZHOM
04 YaCTHUIIbl. DHEPTHS TIOKOSI CBOOOIHOM YaCTHUI[bI
7 KBAHTOBAS{ ®U3NKA
BJIEMEHTEI KBAHTOBOH OIITUKU
®otoHbl. Dopmysia [11aHKa CBsi3u SHepruM PoToHa C
714 ero 4acTOTOH. DHeprus ¥ UMIy/bC GOTOHA
OTtkpbiTHe U uccnenoBaHue (oTodddekTa. OIbITHI
71 712 A.T. CronetoBa. 3akoHbI oTo3(hdekTa
YpaBHeHue  OiHIUTeMHa A ¢oro3ddekra.
713 «KpacHas rpanua» Gpotosddekra
7.1.4 Hapnenue ceeta. OnbiTel [1.H. JlebeneBa
7.1.5 XyMHUUeckoe JieliCTBUe CBeTa




7.1.6

TexHuyeckue yCTPOMCTBA: (hoTo3/1eMeHT,

doTomaTurK, coHeuHast OaTapesi, CBeTOAMO/,

7.2

CTPOEHME ATOMA

7.2.1

Mogens aroma Tomcona. OnbiThl Pe3epdopza no
VICC/IeJ0OBAHUIO CTpOeHUs atoma. [1anerapHas

MoO/iesib aToMa

7.2.2

IToctynatel bopa. H3nyueHue U IOIVIOLeHUe
¢GOTOHOB TpHU Tepexofie aToMa C OJHOTO YPOBHS
SHepruv Ha Jpyrou. Buabl criekTpoB. CHekTp

YPOBHe# SHepruu aToma Bo/Iopofa

7.2.3

BosHoBele cBoiicTBa yactul. Bomnnel e Bporins.
KopnyckynsipHo-Bo/iHOBOM — AyanusM.  udpakuuys

3JIGKTPOHOB Ha KPHUCTa/llIaX

7.2.4

CrioHTaHHOe 4 BBIHY>K€HHOE H3jyueHue.

YcrpoticTBO ¥ pUHLIUI paboThI a3epa

7.2.5

TexHuYecKre yCTPOMCTBA: CIeKTpadbHbIM aHaIu3

(criekTpoCKOM), /1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[TpakTrueckure paboTel. HabmopeHue MHeHUaTOro

CI1IeKTpa

7.3

ATOMHOE A0PO

7.3.1

Merto/ibl Hab/FOIeHUS Y PETUCTPAL[UM d/IeMeHTapHbIX

YacTul]

7.3.2

OTKpbITHE PaiIi0aKTUBHOCTU. OrbIThI Pe3epdopa mo
Orpe/ieJIeHUI0 COCTaBa PaJMOaKTUBHOIO M3/TyUYeHMs.
CaoticTBa anba-, 6eta-, raMMa-u3nydeHus. BivsiHue

PaAMOaKTUBHOCTH Hd >XMBbI€ OPTdHHU3MbIL

7.3.3

OTKpeITHe IPOTOHA U HelTpoHa. HyknoHHas Mozienb
saapa [eitsenbepra — lViBanenko. 3apsp — sizpa.

MaccoBoe uncio sifpa. Vi3oTomnsl

7.3.4

Anbda-pacrnazi. D1eKTPOHHBINA U TIO3UTPOHHBIN OeTa-
pacniaz. 'aMMa-usnyyeHue. 3aKOH pajlOaKTUBHOI'O

pacriaza

7.3.5

OHeprusi CBs3M HYKJIOHOB B siipe. flfepHble CHJIBI.

HedekT mMacchl siipa




7.3.6

ApepHsble peakuuu. [lesieHue U CUHTe3 Aep

7.3.7

AnepHeli  peakTop.  TepMosiiepHbI  CHUHTe3.
[TpobnemMbl U TIEpPCIIEKTHBBI $ZIePHOM 3SHEPreTHKH.

OKOJIOrMuecKre acreKThl 11ePHOM SHepreTUKU

7.3.8

SJIGMEHTapHBIe YaCTHUILIBI. OTKPBITI/IE MMO3UTPOHA.

dyHaameHTaIbHble B3aUMO/eMCTBUSI

7.3.9

TexHnyeckne  yCTpOMCTBa: [J03UMeTp, Kamepa

BusnbcoHa, siiepHbIi peakTop, aToMHasi 6omba

7.3.10

[TpakTtuueckne pabotel. MccrefoBaHWe TpeKOB

yacTul] (1o ToToBbIM hoTorpadusam)

SJIEMEHTBI ACTPO®U3NKN

8.1

Bup 3Bé3gHOro HebGa. Co3Besaus, spKUe 3BE3[bI,

I[JIaHETBhI, UX BUAMMOE NBM)KEHHE

8.2

ConHeuHass cucrtema. IlnaHeTbl 3eMHOI TIpynmbl.
[TnaHeTbI-TUraHTbl U MX CIIyTHUKH, Kap/MKOBbIe

raHeTbl. Maseie Tesia COTHeUYHOU CHUCTEeMBbI

8.3

Connue, d¢dotochepa u atmocdepa. ConHeuHas

dKTHUBHOCTb

8.4

Ncrouynuk sHepruu CosiHLa U 3BE3]

8.5

3B637bl, WX OCHOBHbIe XapaKTepUCTHKHU: Macca,
CBETUMOCTb, PaJUyC, TeMriepaTypa, UX B3aUMOCBSI3b.
[uarpaMMa «CreKTpa/ibHbIi K/IacC — CBETUMOCTb».
3Bé37bl [VIAaBHOM T0C/I€/]0BAaTe/TbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» i1 3BE37]  IJIAaBHOM

noc/ien0oBaTe/IbHOCTH

8.6

BuyTtpennee  crtpoenue  3B&34.  CoBpeMeHHbIe
Npe/iCTaB/lIeHNUsI O TPOUCXOXKAEHUH U 3BOJIIOLMA

CorHLia v 3B6371. JTaribl )KU3HU 3BE3],

8.7

Mneunpi Ilyte — nHamwa I'anaktvka. CrivpanbHas
cTpyKTypa ['anakTukuy, pacrpejeneHve 3Bé3j, rasa u
nibuK. [Tonoxxenue u aerkeHue CosiHiia B ['ayiakTuke.

[Tnockas u chepuueckast oACHCTeMbI ['alaKTHKU

8.8

Tunel ranakTvK. Pa,E[I/IOI“aJIaKTI/IKI/I N KBd3dphbl.

UépHble AbIPbI B si/Jpax raaakTUK




Bcenennas. Paciupenue BeenenHoii. 3akoH Xab6ma.

Pas6eranue ranaktvuk. Bo3pact u paguyc BceneHHOH,

89 Teopusi bosnbmoro B3peiBa. Mogens «ropsiuen
BcenenHoli». PeTuKTOBOE H3/lyueHre
MacmrabHas CTPYKTypa BceneHHoM.
8.10 MerarasnakTukKa. Hepeiuénneie 1po0/ieMbl

dCTPOHOMUU




YUYEBHO-METO/UYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IBHOI'O
ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

* ®usmka. 10 knacc. Msakume I'.f., byxoeueB Bb.b., Corckuii H.H.; mox pepakuuen
[MapdpentreBoit  H.A.  AkuuonepHoe  obmectBo  «M3garensctBo  «IIpocBeijeHre»
* ®usuka. 11 knacc. MsakumeB I'.4., ByxoBueB Bb.b., Hapyrun B.M.; nop penakuuent
[MapdentreBoit H.A. AkioHepHoe 061iecTBo «!3maTenbcTBo «IIpocBeliieHnex»

METOINYECKHWE MATEPUAJIBI JJ/I51 YUUTEJIA
1. KoHTeKcTHBIe 3a/1auM. 3aZiaHusi K yueOHOMY Kypcy «®Pusuka» : yueGHoe mocobue / A.A.
fAxyra, JI.U. AcaHosa ; o peg. JI.A. [TapmytuHoi — M.: ®I'BHY «IHCTUTYT cofeprkaHus U
MEeTO/|0B 00yueHus», 2024. - 61 C.
2. Metoauueckuii Keiic. PertieHue 3a7iau o TeMe «BiakHocTb» (Pusrka.10—-11 kmaccer) / E.FO.
Ny6poeuna, K.M. IlIutrkoBa, A.A. fIkyTa ; mog pea. JI.U. AcaHoBoii. — M. : ®T'BHY «MHcTUTYT
coZlep>KaHusl v MeTO/I0B 00yueHUsI», 2024. -16 C.
3. Metoguueckuii Keiic. Bbrunciienre Ko3(h@uijeHTa TMO€3HOTO [eWCTBUSl LIMKIMUEeCKOro
nipotiecca (Pusuka. 10-11 knaccer) / A.A. fkyta ; nog pea. JI.U. AcaHoBoil. — M. : ®I'BHY
«MHCTUTYT cofiep>KaHus u MeTO/IOB o0OyueHus», 2024. -12 C.
4. Tlpaktuueckue (y1labopaTopHbie) paboThl 1o yueOHOMY mipeaMeTy «Pusuka». OCHOBHOe
obiriee obpa3oeanue. CpegHee 00ijee obpa3oBanue : yuebHoe mocobue / FHO.B. CTapokypos,
A.A. fkyra, H.I'. )KpanoBa ; nog pex. JI.A. IMapmytuHoii. — M. : ®T'BHY «MHCTUTYT
CO/Iep>KaHus U METO/IOB obyueHus», 2024. - 28 C.
5. Cucrema OLIeHKH /IOCTY)KeHUH MJIAHUPYeMbIX TTPeJMETHBIX Pe3y/IbTaTOB OCBOEHUS yueOHOTo
npegMeta «®Pusnka». CpeniHee o0iee obpa3oBaHHe : MeTOAWUYeCKHe peKomeHaaumu / A.A.
Axyra, I'.1. KopHeeBa, H.A. 3arpannunas. — M. : ®I'BHY «MIHCTUTYT cozep;kaHUs U MeTOZ0B
o0yueHwUs», 2024. - 113 C.

I PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CET UHTEPHET

1. Metoauueckue Bugeoypoku. — URL: https://edsoo.ru/metodicheskie_videouroki/
2.  Meromuyeckre UWHTEDPAKTUBHbIE KeWChl:  CJOXKHBIE  BOIPOCHI  TIPeToJjaBaHMUs
yueOHbIX ripeiIMeTOB (B TOM yucre 1o busuke). - URL:

https://edsoo.ru/metodicheskie_kejsy/

3. Metoguueckue cemuHapsl / @usrka. — URL: https://edsoo.ru/metodicheskieseminary/ms-
fizika/

4. BuptyanbHble abopaTopHble W TIpakTHueckue paboTel  Ha  yryiyOGieHHOM

yPOBHe OCHOBHOTO ob1ero oOpa3oBaHwUsl. - URL:
https://content.edsoo.ru/lab/
5. Bcepoccutickas o/IMmIaza LLIKOJIbHUKOB / du3ukKa. - URL:

https://vserosolimp.edsoo.ru/physics

6. Ilpoekt "Hayka B peruonnl" https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-
programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

7. [TpoekT "®usrka TSt Bcex" https://dbu3ukaansBcex.pd/






IMPUJIOKEHUE K PABOYEM ITPOT'PAMME I10 ®U3UKE
JIUIA 10-11 KTTACCOB (BA30BBII YPOBEHD)

Hacrosijee mpusioxkeHWe pa3paboTaHO B Iie/isIX: COBEpLIEHCTBOBaHMsI IPerofaBaHUs
yueOHBIX TIpeMETOB M TIOBBIIIIEHUs] KauecTBa 0Opa3oBaHMs B 00pa30BaTe/IbHOM yUupeX/eHHH,
KOPPeKTHUPOBKU OpraHu3aLuy obpa3oBaresibHOro rporecca. Ilporpamma peanusoBaHa Ha ypOBHe
OCHOBHOTO 00111ero 06pa3oBaHus ¥ COCTaB/IeHa Ha OCHOBe TpeOOBaHUH K pe3y/ibTaTaM OCBOEHUsI
OCHOBHOM 00pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTO 0011jero 06pa30oBaHusl, MpeJCTaB/leHHbIX B
®I'OC 00O, a Takxe hemepanbHON paboyeii MPOrpaMMbl BOCITUTAHMSI.

Pa3BuTHe COBpeMeHHOU TeXHUKH, MPAKTHKA BCeX eCTeCTBEeHHO-HayUHbIX MCC/IelOBaHUN B
MHpe TI0Ka3bIBalOT, YTO M3MepeHHe (U3MUYeCKUX BeJMUYMH BCe IIMpPEe HWCII0J/b3yeT TPUHLIUTIBI
oLM(POBbIBAHMSI  AHAJIOTOBLIX CUTHA/IOB, BHeJpeHHe [aTUMKOB (U3NUECKHUX BeJIMUKH,
KOMITbIOTEPHYIO 00paboTKy WH(OpMaruy, IOJy4eHHOW C TakMX [aTuyukoB. CoBpeMeHHBIN
cTaHZapT ¢u3nueckoro obpa3oBaHUs [/ CpefHeN IIKOJbl TpeOyeT aKTUBHOTO OCBOEHUS
COBPEMEHHBIX CIOCOOOB TMoyyueHusi, 00pabOTKM W TIpe[cTaBieHUs WH(POPMALUH, a TakkKe
MeTO/IOB ITPOBe/IeHHsI UCCIefloBaTeIbCKUX paboT 1o ¢usMKe, UCTI0/IB30BaHNe KaK aHalIOrOBBIX,
TaK M LU(POBBIX H3MepuTenbHbIX NpHOOpoB. IlIKonbHBEIA TIpoeKT LIeHTp HWH)KeHepHOTro
TBOpuecTBa «TexHoJIab-51» mpejnonaraeT peaan3aLyio U JAOCTIDKEHUe STHX 1ieJiell, B I1epBYIO
oyepe/ib, BHeJpeHHEM KOMIIBIOTEDHOW TEeXHWKH B TMOATOTOBKY, IpOBejieHHe (POHTATBHbBIX
71abopaTopHBIX paboT U AEMOHCTPALIMOHHOTO SKCIIEPUMEHTa, B 00pabOTKY MOJ/TyYeHHBIX JaHHbIX,
VX UHTEepPIpeTaLHio.

ITpoekT IleHTp uH)KeHepHOro TBopuecTBa «TexHoJ/Iab-51» mpearnosnaraer 100% oxBat
yualuxcsi B IIKO/e, TI03TOMY OOOpy/OBaHMe I|eHTpa MCIIO/b3yeTcsl He TOJMBKO B K/accax
TeXHOJIOTMYeCKoro mnpo¢uis, HO M B K/accax C COLMaJbHO-3KOHOMUUYECKUM MpodusieMm.
Wcrons3oBanme  obopyzoBaHMs B TaKMX  Kjaccax  MO3BOJIMT  WHTETPUPOBATh
MEXAUCIUTIIMHAPHBIE 3HAHWS: WCIO/b30BaHWe 000pY/0BaHWs, TAaKOTO KakK OCLM/IOTrpadbl,
MOXKeT TOMOYb YYaIllUMCsl Jiyyllle TIOHSThb B3aWMOCBSI3b MEXXKAY T'YMaHUTAPHbIMK HayKaMH U
TOUHBIMU HayKaM; pa3BUTb KDUTUUYECKOe MBbIIJIeHWe: aHaau3 [aHHbIX M HCIO0/b30BaHHe
1M(POBBIX TEXHOIOTHI CHOCOOCTBYIOT Pa3BUTHIO aHA/IMTUYECKHUX HABBIKOB, yuall[decs MOTYT
YUUTbCS MHTEPIPeTUPOBATh pe3yJbTaThbl, JefaTb BbIBOABI U (OPMYIMPOBAaTh apryMeHThI Ha
OCHOBe (haKTOB; BU3yaIM3UPOBATh JaHHbIe: TpadvKy, fuarpammbl uiu 3D- Moziesi MOTYT TOMOYb
B U3yUeHUU UCTOPUYECKUX COOBITUIA MK COLMOIOTMUeCKUX UCC/Iel0BaHUMN.

B npunoxkeHnyn oTpaxeHOo Kak obopyzoBaHue lleHTpa WH)XKEHEDHOrOo TBOpUECTBA
«TexnoJIab-51» OyzeT 3¢ ¢heKTUBHO WHTETPUPOBAaHO B O0ydeHWe (H3MKe A YIyUlleH!s
TIOHMMaHMUsI TeOpeTHUeCKMX KOHLEMLMI uepe3 TpPaKTHMUeCKWd OIbIT. B coBpeMeHHOM
obpa3oBaTe/lbHOM TpOLiecce Ba)KHOCTh MCI0/Ib30BaHUSI COBPEMEHHbBIX TeXHOJIOTM CTaHOBUTCS
Bce Oomee oueBuIHOM. [JaHHOE 060pPYy/i0BaHKe MO3BOJISIET HE TOJBKO Pa3HOOOPA3UTh YPOKH, HO U
yriayouTh MOHUMaHKe pU3NUeCcKuX sSIBJIeHWH uepe3 HarJisiZiHble SKCIIepUMEHTHI.

Vcnonb3yemoe 060pyjoBaHus Ha ypoKax (hU3MKHU OoTpaxkeHO B Tabsurie 1

Tabnwmua 1
No Ha3Banue OnucaHue yCTPOHCTBA U ero Ilnanupyemsbie
o0opypoBaHus BO3MO)XHOCTEH pe3y/ibTaThbl IpH
HCII0/Ib30BaHUHU
000py0BaHNA
1 | KoHcTpyKkTOp JTaHHBII CTaHOK ITO3BOJISIET TIPOU3BOIUTh | YUEHUK  MpHUOOpeTeT
MOJIyJIbHBIX ~ CTQHKOB | TOKapHbIe, ()pe3epoBOUHbIe paboThI M0 | MepBUUHbIe  HaBBIKK
int| paboTbl 0 | Jepesy, I/IaCTHKY, MeTasuty. | paboThl Ha CTaHKax C
MeTa/uly «YHUMaTUK | OcobeHHOCThIO JJaHHOTO KOHCTpyKTopa | UITY. Ha  pmaHHbIN
OM-K» SB/ISIETCSI TO, 4YTO YyYEHHWK MOJKeT | MOMeHT  Tipodeccusi
MPOU3BO/IUTL 00paboOTKy He TO/bKO | OrlepaTop CTaHKa C
PYYHOM pexxume, HO 4! B | UITY SIBJISIETCS




aBTOMaTUYeCKOM peXume, TO
CTaHOK ocHaijeH YUITY.

eCTb

BOCTPeOOBAHHOM u
BBICOKOOT/IAYMBAEMOM.
YueHuKy, = KOTOpPBIH
UMeeT TepBUYHbIE
HaBBIKM  paboTel  C
TaKUM CTaHKOM, Oyzer
HaMHOTO nerue
OCBOUTH TaKyI0
ripoceccrio B
OyayIiem, U4to cziesaeT
Oosiee  KOMITETEHTHBIM
B JJaHHOM 00/1aCTH.

3D Ilpuntep Picaso
Designer XL S2

[Hanneli 3D mpuHTEp OCHallleH Tpemsi
COIl/IaMM, 4YTO I103BOJISIeT IlevaTb TpeMsl
pasHbIMU LiBeTaMd (ecjd  IevyaTartb
OJHUM LIBeTOM, TO BpeMms Ile4yaTu
YMEeHBbLLAeTCs).

B coBpemeHHOM Mupe
BCe CUbHee
Pa3BUBAKOTCS

aJJUTUBHBIE

TeXHOJIOTUU: TeyaTaTb
MOYKHO Jaxe u3
OeToHa, UTO MO3BOJISIET
CTPOUTb MOHOJIUTHBIE
loMa 3a CYuTaHHbIe
ITHU. Y4eHukK
yMeroluii pabotath C
3D TpUHTEPOM MOXKET

pa3pabarbiBaTh  CBOU
TIPOEKTHI,
KOHCTPYUPOBaTh
pas/vuHble MOJenu U
IIpOBEpATH Ha
IIpaKTUKe CBOU
TeopeTUyecKue
pacueTsl.
RangeVision CkaHep MOXeT €03[aThb LM(POBYIO | YUeHUKU
Spectrum: KOTHIO pU3n4YecKoro o0beKTa. CTaJIKUBAIOTCS co
yHUBepcanbHbli  3D- CJI0’KHOCTSIMU 1pu
CKaHep BBICOKOI'O YepueHUM pas/IM4HbIX
paspelieHus JeTanen, CKaHep
TI03BOJISIET oe3
HaBbIKOB yepueHust
CO3/laBaTb  YepTexH,
U3MepsiTb  OOBEKTHI,
YTO B /JaJibHeHIIeM
MOXKeT
VICTIO/Ib30BaTbCsl  TIpU
revartu Ha 3D
TIpUHTEpe.
VR-rapaurypa lapautypa mo3BosisseT paboTaTh C | YUeHUK MOXKeT
BHUPTYa/IbHOU dpoBeIMH  0OBEKTaMHM  KaK B | CO37aBaTh  OOBEKTHI
peasibHOCTH PICO | BupTyanpHOM peanbHOCTH, TaK U B | (OoMa, TpaHCIOPTHbIE
4128 GB JOTIO/THEHHOM peanbHOCTH. CpeiCTBa, pakKeTel U

TIp.) ¥ TECTUPOBATh 3TH
00BeKThI B




orpefie/IeHHbIX
YCJIOBUSIX, KOTOPBIE T10
PE30HHBIM TIPUUMHAM
He MOTYT ObITh
peanM30BaHbI B
peasibHOM MHUPE.

ONeKTpOTeXHUUeCKUI
KOHCTpyKTOp TanaHzga

C moMOLIbI0 KOHCTPYKTOpPA MOXXHO
cobvparh pa3IMuHble 3eKTpUYecKre

bnarogapss pabore Ha
JAHHBIX

CXeMbl: [0 OrlpeJie/IeHHOMY 3a/laHuI0 | KOHCTPYKTOpaX,
(KOHCTPYKTOP TMO/IK/TIOUaeTCst K | yUeHHUK TiproOpeTaeT
KOMIIbIOTEpY, nporpaMMa | NepBUYHble  HaBbIKU
aBTOMAaTHUYeCKH TpOBepsieT | CXeMOTEeXHHUKA.
MPaBU/ILHOCTb COOPKHM), a Takke cxeMsl, | [laHHass  mpodeccus
KOTOpble cobvpaeT yueHUK 0Oe3 3aZiaHusi | BecbMa BOCTpeOOBaHa,
(Yy4eHUK C TIOMOILIbIO TPOrpaMMHOIO | Tak Kak B
obecrieueHrsT MOXKeT HaO/IOJATh UTO | COBPEMEHHOM  MHpe
JIeiCTBUTEJILHO ZleJlaeT CXema) NIPaKTUYECKU B JIFOOOM
OnekTpoTexHuyeckasi | C TMOMOIIBIO KOHCTPYKTOpPa MOJKHO | 3JIEKTPUYECKOM
nabopaTopus cobMpaTh pas/MuHble 3/IeKTPHUeCcKue | Mpubope CyIIeCTBYIOT
CXeMbl, OZJHAKO B OT/IMUMe OT TamaH/bl, | 3/IeKTPUUECKUe CXeMBbl.
3TU cXeMbl 0Oojiee CIOXKHBIE W OOJbIIIe
NpUO/IKEeHbI K peaslbHbIM CXeMaM B
CJIO’KHBIX 3J1IeKTPOTEXHUUECKUX
YCTPOWCTBAX.
JlabopaTopHbIit CreHJ-TpeHaXkep MO3BOJIsSIeT | YUeHUK TIpuoOpeTaeT
CTeH/I-TPeHaXkep MpOrpaMMHpPOBaTh BUPTYasbHble | HABbIKU
1012 (0)0]0):10) 0] MeXaHWUeCcKhe  CHUCTeMbl,  KOTOphIe | TPOrpaMMUPOBaHUs
3/IeKTPOMOHTa)Ka YIPaBJISIOTCA KOHTPOJUiepaMu  (MUQThI, | MEXaHUUECKUX
1tarbaymsbl, BOpoTa U T.J.) CHCTeM, UTO pa3BUBaeT
yKperjieHue
MEe>KITpeJMeTHBIX
cBsizeid  GU3MKU U
VMH(OPMaTHKH.
Kowmrmiekr [anHbli  KOMIUIEKT  mo3BossieT ¢ | 3D npuHTep no3sosisier
V3MepUTE/IbHOTO BBICOKOU TOUHOCTBIO U3MepSITh OObEKTHI. | TeuaTb  JeTaiu, U3
obopyoBaHusI: KOTOPBIX B
Habop rdpoBoi JanbHeuIeM MOXXHO
npodecCroHaIbHbII cobpate  00BEKT C
MeTpUUeCKUH TMO/IBUYKHBIMU
[lITaHreHUUPKY/Ib YacTAMU. K
uudposoii IP67 ¢ CO’KaJIeHHI0, TIPUHTEpP
Bluetooth He T03BOJISIeT
[IITaHreHUWPKY/Ib  C MIPOM3BOJUTH I1eYyaTaThb
KpPYTOBOU C BBICOKOU TOYHOCTBIO,
IIKasI0} MOBBIIIEHHOMN M03TOMY HY>KHO
[IITaHTeHLIUPKYJIb V3MepsiTh pasmep
HOHUYCHBIU C 3aroToBKUd.  JlaHHBIU
1[e/IbHOM paMKOU KOMIUIEKT  TIOMOJKeT
MukpomeTp T/1aKUM YUEHHKY pa3BUTh
C MHUKDPOBUHTOM U3 HaBBIKM  paboThl  C
Hep’KaBerollel cTaau PasUUHbIMU
MukpomeTp V3MepUTe/IbHbIMU




rudposoii IP65 ¢ npubopaMu, KOTOpbIe
Bluetooth WCTIO/b3YHOTCS BO
MHOTMX WH)KeHepHbIX
ripoeccusix
9 | Kommiekr WNHucTtpymenTel  mnpepHasHaueHsl s | 3D [IpUHTEp He
uHCTpyMeHTOB: Habop | 06paboTKu 3aroToBOK. revyaTtaeT  HjeanbHO
aJMa3HbIX ryagiKve OOBEKTHI.
Hagbunei 3aroToBKU rocsie
Habop reyartu cnenyer
rpodeCcCrOHATBHBIX obpabaThIBaTh.
HalWIbHHUKOB YueHnvk Hay4uTCs
IusekTpruyeckue paboTtatb C
Gokope3bl Pa3TMYHbIMU
KombuHupoBaHHbIe VHCTPYMEHTaMH.
TJIOCKOTY O11bI
10 | Qudposas JlabopaTopusi ~ mpeAHa3HaueHa i | YUeHUK HayuuTCs
nabopaTopus 0 | IpOBeZleH!s nabopaTopHBIX u | pabortath C
¢bu3snke NpaKTHYeCcKux pabora. Tak ke ee MOYKHO | MHOTOUHMC/IEHHBIMU
VICTI0JIb30BaTh BO BpeMs [leMOHCTpaLUi | LU(PPOBLIMU
Ha ypOKax. parunkamu. Iloxoxue
JATUMKU
WCTIOJTb3YIOTCS Ha
PasUUHBIX
TIPOM3BO/ICTBAX.

Wcrons3oBanue 000pyZOBaHMS HAa YypOKax BCerlesio COOTBETCTBYeT TpeOOoBaHUSM
¢enepanbHOI yueOHOM porpaMMBI 10 (U3MKe, a TaKXKe JOTIO/HSET 3Ty MPOrpaMmy.

Pe3y/ibTaTOM HWHTErpUpOBaHUs 00OpY/OBaHMs B yUeOHBIM TMPOLECC CTaHeT pa3BUTHE
HaBBIKOB yUallUXcsl B 00/1aCTH a/i[UTUBHBIX TEXHOJIOTUM, TexHomoruii AR/VR B pa3nuuHbIX
cdepax oOILIeCTBEHHOM >XU3HU. Yuall[iecss Haydarcsi paboTaTh C COBpeMeHHbIMU LIM(POBLIMU
JaTUMKaMM U yCTPOMCTBAMM; HayuaTcsi cOOMpaTh ¥ aHaAM3UPOBAaThb [JaHHbIe, UTO SIBJISETCS
Ba)XHbIM HaBBIKOM B 00/1aCTH 3KOHOMUKU U COILIMOJIOTHH. Yualllydecsl ToaydaT BO3MOKHOCTh
03HAaKOMUTbCS C ITOC/IeAHUMU JOCTIXKEHUSIMU B 00/1aCTH (PM3UKH, TEXHOJIOTHH U UX TIPUMEeHeHHsT
B 9KOHOMHKE, HAlpuMep, B HWHHLIMATHBAX 0 «yYMHBIM» TEXHOJIOTHSIM M 3KOJIOTMYeCKUM
VHHOBALIUSIM.




BHezpenne o60pyzoBaHus B yueOHbIN mporjecc Ha 6a3oBoM ypoBHe B 10 kacce oTpaxkeHo B Tabsurie 2.

Tabsurja 2

TeMbl ypoKOB

Hudpoas 1abopaTopust

OcranbHOe 000pyAOBaHNe

Mara
U3yueHUs
(r1an)

Mara
U3yYeHus

(hakr)

®dusrika — HayKa 0
nipyvpoze. HayuHble meTozbl
TI03HaHUS OKPY’KaroLero
MUpa

Ponb u mecTo pusvku B
¢dbopmupoBaHur
COBpPeMeHHOM HayuHOM
KapTUHBI MUDa, B
MpakTUYeCcKou
JlesITeJIbHOCTH JIF0en

3HaKOMCTBO C YHHMAaTHKOM, Jla3epHbIM
CTaHKOM, 3D NpUHTEepOM U CKaHepOM.

MexaHHueCcKoe JBH)KEHHUE.
OTHOCHUTE/BHOCTD
MeXaHUYeCKOro JIBMKEHUS.
[Tepemerienvie, CKOpOCTb,
YCKOpEeHUe

HWcnonb30BaHre cCUCTeMbI KOOPAMUHAT B
pa3muHbIX pubopax 3D mpuHTep,
YHUMaTUK, Jla3epHbIii CTaHOK)

PaBHOMepHOe
MPSIMOJIMHENHOE IBYKEeHHe

PaBHOyCKOpeHHOe
TIPSIMOJIMHEMHOE [TBI)KEHHE

O3HakoMm/ieHUe C UHTepdericom
nporpammsl. /feMoHcTpanus 1.3
VccnenoBanue 3aBUCMMOCTH CKOPOCTH
OT BPeMeHHU MPU paBHOYCKOPEHHOM
JIBIDKEHUHM (B 3aBUCUMOCTH OT HaK/I0Ha
HarpasJIsIIOLLeN)

CBobopiHOe TIazieHue.
YckopeHHe CBOOOTHOTO
Ta/IeHust

Hemonctpars 1.5 smepenue
YCKOpeHUs1 CBOOOTHOTO Ta/IeHUsI

KpuBosiHeliHoe ABUKeHUe.

[IBr>KeHMe MaTepUasTbHOU
TOYKU 110 OKPY>KHOCTH




[IpyHLMIT OTHOCUTE/IBHOCTHU
lanusnes. MHepuyanbHbie
cucTeMsl otcuera. [TepBbii
3aKOH HbroToHa

Macca Tena. Cuna.
[IpyHOMI CyneprnosuLun
cun. Bropoii 3akoH
HrroToHa 111
MaTrepuaabHOU TOUKH

10

Tpetui1 3akoH HetoTOHa /151
MaTepUaIbHbIX TOYEK

11

3aKOH BCEMHUPHOI'0
TaAroreHus. Cua TsOKeCTH.
[TepBasi Kocmuyeckas
CKOpPOCTh

HemoHcTpanms B VR-0ukax 3aBUCUMOCTH
T10JIeTa paKkeThbl OT ee MacChl, OT MacChI
IIJIaHeTh], Ha/IMure WIA OTCYTCTBUS
aTMocQepsl Ha IIJIaHeTe U TIp.

12

Cwuna ynipyroctu. 3akKoH
I'yka. Bec Tena

13

Cuia TpeHus.
KoaddurmenT TpeHus.
Cusia conpoTuB/IeHUs TIPU
[BYDKEHUM TeJla B )KUJKOCTU
WU rase

HemoHctparus 1.7 IsmepeHue
Ko3(duieHTa TpeHUst

14

[ToctymnarensHOe U
BpalaTesbHOe JBIKeHUe
abCcoI0THO TBEPAOTO Tea.
MowmeHT cunel. [1Ineuo
CWIBL. Y C/IOBUSI pAaBHOBECHS
TBEPAOTO Tesla

15

Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBbI
MaTepHajbHbIX TOYEeK.
Vimnynbce cuibl. 3aKOH
COXpAaHeHHsI UMITyJIbCa.
PeakTuBHOe /IBI)KeHHe

16

PaboTa ¥ MOIIIHOCTb CHJIBI.
KuHeTnueckast sHeprus




MaTepuaabHOU TOUKH.
Teopema 06 U3MeHeHUH
KUHETUUEeCKOU SHepruu

17

IToTeHumanbHast SHEPrUs.
[ToTeHmanbHasi SHeprus
ynpyro fedopMUpPOBaHHOM
npy>xuHsbl. [loTeHLManbHas
9Heprus Tea BOM3U
TIOBEPXHOCTH 3eMJIU

18

IToreHtmanbHbIE
HeroTeHL[Ma/lbHbIe CUJIBI.
CBs13b paboThI
HeroTeHL[UabHbIX CUJI C
HM3MeHeHeM MeXaHU4YeCKOou
SHEepryuy CUCTeMBbI Tel.
3aKOH COXpaHeHus
MeXaHWYeCKOW SHepruu

HemoncTpanys 1.8 IIpoBepka Teopemsl
00 M3MeHeHUHW MeXaHUYeCKON SHepPruu

19

JlabopaTopHasi paboTa
«WccnefoBaHye CBS3U
paboThI CUJTBI C
M3MeHeHHeM MeXaHUJeCKon
SHEpPruy Tejia Ha TprMepe
pacTshKeHUsl pe3UHOBOT0
KCyTa»

20

KonTponbHast paboTa 1o
Teme «KruHemartuka.
JrHamuyKa. 3aKOHbI
COXpaHEeHHsI B MEXaHUKE»

21

OCHOBHBI€E ITOJI0KEHUST
MOJIEKYJIIPHO-
KUHETUYeCKOW TeOpUM.
BpoyHoBCKOe fBrKeHUe.

HMuddysus

HabnromeHnre 6pOyHOBCKOTO ABVKEHUS U
mudpdy3uu B VR-oukax

22

Xapakrep JBWKeHUs U
B3aWMO/IeCTBUS YaCTHI]
BeljecTBa. Mozenu
CTPOEHUsI ra30B, )XUAKOCTe!




Y TBEPIBIX TeJsl

23

Macca MoJeKy1.
KomuecTBo BeljecTBa.
[TocTosiHHass ABorazapo

24

TenioBoe paBHOBecuHe.
Tewmriepatypa u eé
usmepenue. Illkana
TemMriepatyp Lenbcus

25

WnpeanbHbiii ra3 B MKT.
OcHoBHOe ypaBHeHre MKT

26

AbcomtoTHast TeMriepatypa
KaK Mepa cpejHel
KWUHEeTUYeCKOW SHepruu
JBVDKEHUS] MOJIEKY/L.
YpaBHeHue MeHpeneeBa-
KanelipoHa

27

3akoH /lanbToHa. I'a30BbIe
3aKOHBI

28

JlaboparopHast paboTa
«ccnenoBanue
3aBUCHUMOCTH MEXIy
rapaMeTpamM# COCTOSTHUS
pa3peKeHHOro ra3a»

2.5 N3yyeHue 3aBUCUMOCTH JaBJIEHUS
rasa OT Temrneparypsl B COCy/ie
MOCTOSTHHOTO 06Bema. / 2.6
3aBHCUMOCTb JJaBJIeHUS ra3a OT 0ObeMa
TIpY MIOCTOSIHHOM TeMIiepaType

29

N3onponiecce! B vjeaqibHOM
rase v ux rpaguyeckoe
ripe/iCTaBIeHHUe

30

BHyTpeHHs1s sHeprus
TepPMOAVMHAMUYECKOMN
CUCTeMbI U CIIOCOObI eé
n3MeHeHus. KomuectBo
TEeTUIOThI ¥ pabora.
BnyTpeHHss sHeprus
OZIHOATOMHOI'0 U/lea/IbHOIO
rasa

31

Busl Teriionepesaun




32

Y nenbHas TEIJIOEMKOCTh
BeljecTtBa. KonuecTtBo
TEeI/I0ThI IPU
Tervionepejaye.

A mrabaTHBIN Mpoliecc

33

[TepBbiii 3aK0H
TePMOAVHAMUKH U €r0
TipUMeHeHre K
13ompoLieccam

34

HeobpaTumocTh rpoijeccoB
B rpupo/ie. Bropoii 3aKkoH
TepMOAWHAMUKHU

35

[Mpunuun gevicteus u KIT/1
TeIJIOBOM MalllMHbI

36

[ukn KapHo u ero KIIT

37

OKoJI0ruyecKyre rmpobeMsl
TeII03HepPreTHKH

38

O6o01arotuit ypok
«MonekynsipHas (py3MKa.
OCHOBBI TEDMOJIMHAMUKH»

39

KontposnbHas pabora o
TeMe «MoJiekyisapHast
¢usuka. OCHOBBI
TePMOANHAMUKI»

40

ITapoobpa3oBanue u
KOHZeHcauusd. VcriapeHuve u
KUTeHue

41

A6cooTHag U
OTHOCUTE/TbHAs BIIaXKHOCTh
BO3/1yxa. HachllieHHbIH rap

42

TBéppoe Tero.
Kpucrannmueckue u
amop(QHble Tera.
AHHM30TpOMNUs CBOMCTB
KpUCTa/UIoB. Kuakue

W3yyenne pa3mMuHbIX KPUCTA/UTUUECKUAX
pelleTOK TBepAbIX TeJl, paclieyaTaHHbIX Ha
3D npuHTepe.




KpucTtasibl. CoBpeMeHHbIe
MaTepuabl

43

[1naBnenue u
KpPUCTa/UTU3alus. Y /e/bHast
TEII0Ta TJIaB/IeHusI.
Cy0yimariust

44

YpaBHeHue TerioBoro
OasaHca

HemoHctparus 2.1 [IpoBepka 3aKoHa
COXpaHEeHHsI SHePTUH /ISl TeTJIOBbIX
sIBJIEHUU

45

OneKTpu3aLys TeJl.
OnekTpuueckui 3apsg. JlBa
BH/IA 3JIEKTPUUECKUX
3apsi0B

46

[TpoBOJHUKY, JU3/IEKTPUKA
Y TIOJTYTIPOBOJJHUKHU. 3aKOH
COXpaHeHuUs
3/IeKTPUYECKOr0 3apsifia

47

BsaumogericTBue 3apsoB.
3akoH Kynona. ToueuHslii
3/1eKTPUUECKUH 3apsi]

OripeiesieHyie BeJTMUMHEI 3apsijia
CTeK/IIHHOU U 300HUTOBO MaIoueK

48

HanpsokéHHocTb
3J1eKTPUUECKOr0 I10JIS.
[IpyHLMI CyTnieprnosuLun
3/1eKTPUUECKUX T0JIei.
JIMHWN HaTIPSDKEHHOCTH

49

Pabora cun
3J1eKTPOCTaTAYeCKOro TMOJIsl.
ITorenuuan. Pa3HoCTh
TOTeHIMaI0B

50

IIpoBogHMKY U
[I3/IEKTPUKHU B
3/1eKTPOCTaTAYeCKOM I10JIe.
JvsnekTpuueckas
TIPOHULIAEMOCTD

51

DJIEKTPOEMKOCTb.
Konpencarop

W3yuenue ripuHIpIa paboTel KOHJeHcaTopa
Ha TarnaHze




52

OneKTpOEMKOCTH IJIOCKOrO
KOH/leHcaTopa. DHeprus
3apsDKeHHOI0 KOH/leHcaTopa

53

JlabopaTopHasi paboTa
"N3mepenue
3J/IKTPOEMKOCTH
KOH/leHcaTopa"

3.6 N3yueHue ripoTekaHusi TOKA B L{elH,
coiepyKalluii KOHAeHCcaTop

54

[IpuHLMN JeicTBUS U
NIpUMeHeHne
KOH/IEHCaTOpOB,
KOITMPOBa/IbHOI'O anrapara,
CTPYMHOIO NIPUHTEpa.
OJieKTpocTaTuyecKas
3aluTa. 3a3eMieHue
3JIEKTPOITPHOOPOB

55

ONeKTpUUeCcKui TOK,
yCJIOBUS €ro
CyILLIeCTBOBAHUSI.
ITocTossHHBIN TOK. CHa
ToKa. HarpsbkeHue.
CornpotuBrieHue. 3aKOH
Oma /151 yyacTKa Lernu

IToaTBepxxAeHre 3akoHa OMa /711 yyacTKa
L[ETTH C TTOMOII[bIO TarlaH/IbI

56

ITocnepgoBatensHOe,
rapasuiesibHoe, CMelllaHHOe
coe/IMHeHre MPOBOJHUKOB.
JlaboparopHast paboTa
«/3ydeHne cMellIaHHOIO
COe/IMHEeHUs! pe3UCTOPOB»

3.4 NsyueHue pacripefiesieHus
HarpsbKeHUH B LIeTH C
MOC/IeI0BaTe/IbHbIM COeJMHEHUEM
Yy4aCTKOB, COCTOSILLIMX U3 pa3HbIX
3/IeMEHTOB

57

PaboTa ¥ MOIITHOCTh
3JIEKTPUYECKOr0 TOKa.
3akoH [[xoyns-JleHna

58

3akoH Oma A1/1s1 TTO/THOM
(3aMKHYTOI)
3/1eKTPUUECKOU LIeTIH.
KopoTkoe 3aMbIKaHue.




JlabopaTopHasi paboTa
«M3mepenue J/1C
HCTOYHHKA TOKA U ero
BHYTPEHHET 0
COTPOTHUB/IEHUSI»

59

Pe3epBHbIi1 ypOK.
KoHntposbHast paboTa 1o
Teme "DneKTpoaruHaMuKa'" /
Bcepoccurickas
1poBepoyHasi pabora

60

O6o061aromuii ypok
«DJIeKTPOJUHAMUKa» /
Bcepoccutickas
IpoBepouHasi pabora

61

OJIeKTPOHHAs
MPOBOJUMOCTb TBEPABIX
MeTa/lyIoB. 3aBUCUMOCTh
COMNPOTHUBJ/IEHUSI META/I/IOB
OT TeMIlepaTyphbl.
CBepxnpoBOJAUMOCTb

HemoHcTpauus 3.5 VI3ydyeHre CBOUCTB
MOTYTIPOBOJAHUKOBOTO U0/
(MmopxoUeHre AUO/A B LIeTb C
TOCTOSTHHBIM U [epeMeHHbIM TOKaMH)

62

ONeKTpUUeCcKrii TOK B
Bakyyme. CBoOlCTBa
3JIEKTPOHHBIX TTYYKOB

63

[TonyrpoBoAHUKY, UX
coOCcTBeHHast ¥ pUMeCHast
npoBouMocTb. CBOMCTBA P
—n-Tiepexoza.
[TosyripoBOIHUKOBbBIE
IprOOpHI

64

ONeKTPUYeCKH TOK B
pacTBopax U pacrijiaBax
3JIeKTPOJIUTOB.
DJIeKTPOJIUTAYECKast
Jycconyanys. JneKTpoIn3

V3yueHue rpaBu/I TeXHUKUA 0€30MacHOCTH
Ha KOHKPETHBIX [IpUMepax C MOMOLIbIO
YHMMaTHKa, /1a3ePHOT0 CTaHKa (1ovyeMy
HeJib3s1 paboTaTh C LIMPOKUMH PYKaBaMy,
roueMy HY>KHO MCIOJ/Ib30BaTh CrieliaabHble
3alMTHBbIE OYKH, a He 0ObIUHbIE U T.]1.)

65

ONeKTpUUeCcKrii TOK B
razax. CaMoCToaTe/IbHBIN U




HeCaMOCTOSITe/TbHbIN
pa3psig. Mosnus. [1nasma

66

DneKTpuuecKue nprubopsl U
yCTPOWCTBA U UX
MpaKTUUeCcKoe TpUMeHeHue.
IIpaBuia TeXHUKU
6e30macHOCTH

67

KonTtposnkHast pabora o
TeMe «DIeKTPOCTaTUKa.
[TocTosiHHBIN
3/1eKTpUYeCcKUi TOK. ToKu B
Pas3/IMYHbIX Cpefax»

68

Pe3epBHbBIN YPOK.
O60011aro1IHH YPOK TI0
temaM 10 kacca

BHeznpenue obopy/joBaHus B yueOHBIN mpoliecc Ha 6a30BoM ypoBHe B 11 Kiacce oTpaxkeHo B Tabuiie 3

Tabsura 3

TemMbl ypoxoB

Oudposas nadoparopus

OcranbHoe 000pyAOBaHHe

Jara
HU3yUyeHus
(r1an)

Jara
H3yUYeHHs

(¢bax)

[TocTosiHHBIE MAaTHUTBI U UX
B3auMo/ieicTBe. MarHUTHOe
rosie. BekTop MarHuTHOMN
vHAYKOuU. JIuauu
MarHuTHOW UHAYKLIUU

HemoncTpauus 3.2 (poduib)
VccnenoBaHre MarHUTHOTO TI0JIST
TOCTOSIHHBIX MarHUTOB

MarnuTtHoe mosie
MPOBO/IHUKA C TOKOM. OMbIT
Jpcrena. Bsanmogencteue
TPOBO/IHUKOB C TOKOM

JlabopaTopHast paboTa
«VI3yueHrie MarHUTHOTO TIOJIS
KaTYLIKHU C TOKOM»

,Z[EI\/’ICTBI/IG MAIr'HUTHOTI'O I10JIA

3.7 VI3yueHue 3aBUCMMOCTH CUJIbI AMITepa




Ha IPOBOJHUK C TOKOM. Cuia
Awmriepa. JlabopaTopHast
pabota «VccnenoBaHue
JIeMCTBUSI TIOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM»

OT CUJIbI TOKA

[eiicTBMe MarHUTHOTO TOJISI
Ha JBYDKYILLYIOCS
3apspKeHHyro yactulyy. Cuia
Jlopenija. Pabora cusbl
JlopeHnia

OJIeKTPOMarHUTHast
nHAyKUuys. [ToTok BekTOpa
MarHuTHou uHAyKuuu. 31C
WHIYKLUU. 3aKOH
3/1eKTPOMarHUTHOM
nHAYKIMU Papazes

JlaboparopHast paboTa
«VccnenoBanue sIBI€HUS
3/1IEKTPOMarHUTHOM
WH/TYKI[AV»

3.8 HabmoneHue siB/IeHUs
3/71eKTPOMarHuTHOM UHAYKIUU

VHAyKTUBHOCTD. ABIeHKe
camouHAyKuuu. D1C
CaMOUHAYKLMU. DHeprus
MarHuUTHOTO MOJISI KaTYLIKU C
TOKOM. DJIeKTPOMarHuTHOe
rosie

Paccmotpenuie ipumepoB Ha Taranzae

TexHHUueckre yCTpOWCTBa U
YX NIpUMeHeHUe: TIOCTOsIHHbIe
MarHWThbl, 37IeKTPOMarHUTHl,
3/IeKTPO/IBUTaTe b,
YCKOPUTE/H 3/1IeMeHTapHbIX
YaCTUL], MHAYKLMOHHAsI 1eYb

10

O6o01aroIuit ypok
«MarsuTHoe 1oe.
OJIeKTpOMarHuTHast
VHAYKLMS»

11

KonTpospHast paboTa o Teme




«MarsuTHoe 11o01e.
OJIeKTPOMarHUTHast
WHAYKLUSI»

12

CBo0OOoIHBIE MEXaHUUECKHE
KosiebaHus1. ['apMoHMUecKue
KosnebaHus1. YpaBHeHHe
rapMOHUYECKUX KOjieOaHHH.
IIpeBpailieHre SHEPTUUN

13

JlaboparopHast paboTa
«/ccnepoBanue 3aBUCUMOCTH
repurozia MaJibIx KosiebaHui
rpy3a Ha HUTH OT JIJTUHBI
HUTH U MacChl rpy3a»

1.13 M3yyeHue 3aKOHa ABHUKEHUS
HUTSIHOTO MasiTHUKA

14

KosnebaTenbHbIl KOHTYP.
CBobopiHbBIE
3/IEKTPOMarHUTHBIE
KosiebaHus1 B H/lealbHOM
KosiebaTesTbHOM KOHTYPe.
AHasnorust Mexay
MeXaHUYeCKUMH U
3/1IEKTPOMarHUTHBIMU
KOsie0aHUsAMU

Cbopka KosiebaTeTbHOro KOHTYpa Ha TaraH/ie v

3/IeKTPOTEXHUUECKOH 1abopaTopunt

15

®opmysa ToMmcoHa. 3akoH
COXpaHEeHUs1 SHEePTUU B
uziealbHOM KojiebaTeTbHOM
KOHTYpe

16

IIpencraBnenue o
3aTyXakolux KoyeOaHUsIX.
BrinyxeHHbIe
MeXaHUYecKre KoiebaHusl.
Pe3onaHc. BeiHyX/IeHHbIE
3/IeKTPOMAarHUTHbIE
KosieOaHus

Co3zaHue pe3oHaHCa B 3/IEKTPUUYECKOM LIeTH C

MOMOIIBIO TallaHAbI

17

[TepemeHHBIM TOK.
CuHycouaNbHbIN
repeMeHHbIM TOK. MOILHOCTb
IIepeMeHHOI0 TOKA.




AmmuirygHoe U
JleliCTBYIOIIlee 3HaueHue
CWJIbI TOKA U HaNpsDKeHUs!

18

Tpancdopmarop.
[TpousBoACTBO, epesaya U
noTpeb/ieHre 3/IeKTPHUUeCKOM
HEPryuu

Hemonctpauus 3.9 3yuyenue
TpaHC(pOpPMaTOpoB

19

YcTpoKCTBO ¥ MpakTUYecKoe
NpUMeHeHre 3/1eKTPUYeCKOro
3BOHKA, reHepaTopa
NepeMeHHOTr 0 TOKa, TMHUN
3/IeKTporepesiay

OrnpefesieHue OTPe06/IIEMON MOIITHOCTU
000py/ZioBaHUS B PAa3/TMUHBIX PeXXUMaX PabOThI

20

OKooruueckrie pUucku rnpu
TIPOM3BO/ICTBE
3/1eKTpo3Hepruu. KyneTypa
WCII0/Ib30BaHUs
3/IeKTPO3HEPryy B
TOBCEeJHEBHOU >KU3HU

21

MexaHuuecKue BOJIHBI,
YCJI0BYSL pacripOCTpaHeHUs.
[Tepuog. CkopocThb
pacripoCTpaHeHus U JJIMHa
BOJIHBI. [Toriepeunsbie 1
TIPOZI0JIbHbIE BOJIHbI

22

3ByK. CKOpPOCTBH 3BYyKa.
I'pomkocCTh 3ByKa. BeicoTa
ToHa. Tembp 3ByKa

23

OneKTpOMarHMTHbIE BOJTHBI,
VX CBOMCTBA M CKOPOCTb.
[ITkana 371eKTPOMarHUTHBIX
BOJIH

24

[IpuHLMIIBI pafOCBA3U U
TesileBUzieHus1. PasButue
CpeJiCTB CBSI3U.
Papguonokarus

PaccMoTtpeHye npuHIMa paboTel MPOCTeNIIIero
PaJMOTIPUMHHUKA C TIOMOIL[BIO
3/IEKTPOTEXHUUYECKOU JTabopaTtopun

25

KontposnbHas pabora




«Konebanus 1 BOJTHbBI»

26

[TpsiMonuHeltHOe
pacrpocTpaHeHHe CBeTa B
O/IHOPO/THOM cpe/ie.
ToueyHbI#t ICTOYHUK CBeTA.
Jlyu cBeTa

V3yyeHne pyHIMIa paboThI /1a3ePHOTO CTaHKa

27

OtpaxkeHue cBeTa. 3aKOHbI
OTpa)keHUsl CBeTa.
[MTocTpoeHue n300pa>keHH B
TIJIOCKOM 3epKasie

IMemonctpars 4.1 Habmrogenue
1300pakKeHUs peIMeTa B T/IOCKOM
3epKaje

28

IIpenomnenue ceeta. [TonHoe
BHYTpPeHHee OTpaKeHue.
[TpenenbHbIN yro/ MOJTHOTO
BHYTPEHHET0 OTPaKeHUs

29

JlaboparopHast paboTa
«/3MepeHue nokasareJis
TIpesIOMJIEHUS CTeKJIa»

30

JIuH3bl. ITocTpoenue
M300pakKeHUH B JIUH3E.
dopMyia TOHKOW JTUH3BI.
YBesvueHue JIMH3bI

31

JlaboparopHast paboTa
«VccnenoBaHyie CBOMCTB
1300payKeHUH B JIMH3aX»

4.2 TlonyueHue n300pa’keHUH Pa3IMUHOTO
THIIA C TIOMOLL[BIO COOMparoILeld IMH3bI

32

Hucnepcus ceeta. C0XXHBIN
cocras benoro cgeta. LlBer.
JlabopaTopHasi paboTa
«Habumrogenue nucnepcuu
CBeTa»

33

Nurepdepeniys ceeTa.

Iudpakuus ceera.
HudpakiroHHas peléTka

4.5 [TonyyeHue CrieKTpa U3JydeHust
CBETO/IM0/ia NTPY TIOMOIIU AU(GPaKLIMOHHON
pelleTKu

34

[TorepeuyHOCTH CBETOBBIX
BOJIH. Ilonsipu3anus ceera

35

Ontuueckuie IPUOOPHI U
YCTPOMCTBA U YCIOBUS UX

W3yyeHuie npuHIKIA pabOTHI JIa3€PHOTO CTaHKa
u 3D ckanepa.




0e301acHOT0 MPUMeHEeHUsI

36

I'panHuLbI TPUMEHUMOCTH
KJIaCCUYeCKOM MeXaHHKH.
[Toctynats! crieLanbHOM
TEOPUH OTHOCHUTE/IbHOCTH

37

OTHOCUTEe/IBHOCTh
O/IHOBPEMEHHOCTH.
3ame/jiIeHre BpeMeH! U
COKpallleHHe [I/IUHbI

38

OHeprus U UMILYJIbC
PeIITUBUCTCKOW YaCTHULBL.
CBs13b MaCChbI C SHEPrUen u
VIMITYJIbCOM. DHeprus MOKOost

39

KonrposnbHas paboTa
«Onrtrka. OCHOBBI
CrieljiaibHOU Teopyu
OTHOCHUTE/IbHOCTH»

40

®otoHbl. PopMmyia I1naHka.
OHeprusi ¥ UMITyJIbC POTOHA

41

OTKpbITHE U UCCIe0BaHUe
¢dorosdekra. OmnbiThl A. T
CroneroBa

42

3akoHb! poTo3¢dekrTa.
YpaBHeHue DWHILTeHHA JJ1s1
¢doroaddekra. «KpacHas
rpaHuiia» hoToaddekTa

43

Hasnenue cera. OrnbITh 1.
H. JlebemeBa. XrMHuueckoe
JIelICTBHE CBeTa

44

TexHHUueckre yCTPOWCTBa U
MpaKTHYyecKoe MpUMeHeHue:
dboTo3/1eMeHT, hOTOIaTUMK,
conHeuHast Oarapes,
CBETOAMO],

45

Pemrenne 3aziau 1o Teme
«3DJieMeHTbl KBAHTOBOU




OIITUKU»

46

Mopgens aroma TomMCOHa.
OnebiThl Pe3epdopaa o
pacCesiHUIO (-YaCTULI.
[11aHeTapHasi MoJe/ib aToMa

47

IToctynatel bopa

48

N3nyuenue u mor/oujexHve
(OTOHOB Npu Nepexoze
aToOMa C OJHOr'O YPOBHS
SHepruu Ha pyrou. Buger
CIIeKTPOB

V3yyeHrie IpyHIHIIA PaOOTHI /1a3€PHOTO CTaHKA

49

BoHoBBIe CBOMCTBA YaCTHI].
Bosnel ge bpoiins.
KopnyckynsipHO-BOTHOBOM
Ayanu3m. CrioHTaHHOe U
BBIHYKJIEHHOE U3TyYeHUe

50

OTKPLITI/Ie PagrOdKTUBHOCTH.

OmneiThl Pe3epdoppa no
oripe/ie/IeHUI0 COCTaBa
PaJIMOAaKTUBHOTO U3TyUYeHHsI

51

CgoticTBa anb(ha-, beta-,
ramMma-usnyueHusi. BnusiHue
Pa/IM0aKTUBHOCTU Ha >KUBbIe
OpraHU3MBI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M3oTomnel. Anbda-
pacnaz. D/eKTPOHHBIN 1
TIO3UTPOHHBIN OeTa-pacraz,.
amMa-u3nyuyeHve

OnpesienieHre yPOBHS eCTECTBEHHOTO ()OHA

53

OHeprusi CBsi3u HyK/IOHOB B
saape. A nepHbie peakLuu.
SAnepHbIl peakTop.
[Tpo6ieMbl, TTEPCTIEKTUBEI,
9KO0JIOTMUeCKHe aCIeKThl
siZIepHOM SHEepreTUKU

54

BJIEMEHTaPHI)Ie YACTHULIBI.




OTKpBITHE [TO3UTPOHA.
MeTozbl HAOMIOAEHUS U
pervcTpalyy 3j1eMeHTapHbIX
yacTul]. Kpyrnbiii cron
«®PyH/1TaMeHTa/IbHbIe
B3auMo/ieiicTBUs. ETUHCTBO
(h131UeCKOM KapTUHBI MHUPa»

55

JTaribl pa3BUTUSA
actpoHoMmuu. [IpuknagHoe u
MUPOBO33peHUeCKOe
3HaueHHWe aCTpOHOMUU. Bup
3Bé3gHOr0 Heba. Co3Be3/us,
sIpKUe 3BE3/bl, TIJIaHeThl, UX
BUIUMOE IBHKEHUE.
CoJiHeuyHas cucreMa

Ncnosb3oBanve VR 0UKOB /11 JeMOHCTpaLun
3Be3/JHOTO Heba B TO WM WHOE BpeMsi
CyTOK/TOZia

56

Connije. ConHeuHast
aKTUBHOCTh. ICTOUHMK
sHepruu CoJiHLIa U 3BE3]

57

3BE3/TbI, UX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/bI
[JIaBHOU
T110C/1e[0BaTe/IbHOCTH.
BnyTpeHHee cTpoeHue 3BE31.
CoBpemeHHbIe
rpe/CTaBeHUs O
TIPOUCXOXKIAEHUU U 3BOJIFOLIUU
CounHIla ¥ 3BE3]

58

Mneunsbiii [TyTh — Hallla
lNanmakTuka. [Tonoxxenue u
JABKeHre CoJHIla B
lamakTyke. "'ajlakTUKU.
UépHsble ABIPHI B siApax
rajakTUK

59

Bcenennas. Pasberadue
ranakTtuk. Teopust BosbLioro
B3pbiBa. PesiMKkTOBOE




n3ayyeHve. MeTtaranakTuka

60

HepelieHHbie 1ipo6ieMbl
aCTPOHOMUU

61

KonTtposnrHast paborta
«3neMeHThbI aCTPOHOMHH U
acTpoU3NKU»

62

O6o6maroiuii ypok. Ponb
(U3MKU U aCTPOHOMUU B
5KOHOMHUECKO,
TeXHOJIOTMYEeCKOM,
COIL[MA/IbHOM U 3TUUeCKOM
cdepax gesTeTbHOCTH
yesioBeKa

63

O6o6maromuii ypok. Posb u
MecTO (M3UKH U aCTPOHOMUU
B COBPEMEHHOU Hay4YHOMN
KapTUHe MMpa

64

O6o6maromuii ypok. Posb
(hr3uyecKoi Teopun B
¢dbopmupoBaHUr
Tripe/iCTaB/IeHU O
bu3MUecKol KapTUHe MUpa

65

O6o6maromuii ypok. Mecto
(h13rueCcKo KapTUHBI MHpa B
o0111eM psZly COBpeMeHHBIX
eCTeCTBeHHO-HayUHbIX
rpe/iCTaBJeHU 0 MPUpPo/ie

66

Pe3epBHbIN ypoK. MarHuTHOe
rosie. DJIeKTpPOMarHuTHas
VHAYKLHS

67

Pe3epBHbIl ypoK. OnTHKA.
OCHOBBI CrielfiaaIbHOM
TEOPUU OTHOCUTEIbHOCTH

68

Pe3epBHbliii ypok. KBaHTOBas
¢bu3mKa. DyeMeHTbI
aCTPOHOMUU U aCTPODU3UKU







