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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma no ¢u3uKe 6a30BOro YpOBHSI Ha ypOBHe cpeAHero obiero obpa3oBanusi pa3paboraHa
Ha OCHOBe TIOJIO’KeHUH U TpeboBaHMH K pe3y/ibTaTaM OCBOEHHsI OCHOBHOM 00pa3oBaTe/ibHOM MPOrpaMMBl,
nipefctaBiaeHHbIX B T'OC COO, a Takke € yuéToMm demepanbHOM paboueli TporpaMMbl BOCITATAHUS U
KOHLIETI[MM TMperofaBaHusi yuebHoro rmipegmera «®u3nka» B 00pa3oBaTeNbHBIX OpraHM3aLUsuX
Poccwuiickoii ®efepaiiyiu, peany3yroLxX OCHOBHbIE 00pa3oBaTe/bHbIe POrPaMMBI.

CopepkaHuve mporpammbl 10 (U3MKe HampaBieHO Ha (OPMHPOBAHHE eCTeCTBEHHO-HayYHOU
KapTuHbI Mupa obyuvatormxcs 10—11 kmaccoB ripu oOyueHnr ux ¢u3rke Ha 6a30BOM ypOBHe Ha OCHOBe
CHCTEeMHO-/IeATe/IbHOCTHOTO Toxoza. ITporpamma 1o ¢usuke cootBeTcTByeT TpeboBanusm GI'OC COO
K TJIAaHUPYeMbIM JIMYHOCTHBIM, TpeJMeTHbIM W MeTarnpeJMeTHbIM pe3y/bTaTaM OOy4eHHs, a TaKke
YUUTbIBaeT HEOOXOJMMOCTb peanu3aliii MeXXIpeJMeTHbIX CBsi3el (U3UKU C ecTeCTBeHHO-HayYHbIMU
yueOHBIMM NIpeAMeTaMH. B Hell orpeZiessitoTCsi OCHOBHBIE Lie/Id M3yueHUsl GU3UKU Ha YPOBHE CpPeJHero
obujero oOpa3oBaHus, IUIAHWPYeMble De3y/ibTaThl OCBOEHUs Kypca (M3MKU: JIMUHOCTHBIE,
MeTanpe/iMeTHbIe, TpeMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

® [IaHUpyeMble pe3y/bTaThl OCBOEHHs Kypca (u3vkd Ha 0a30BOM YpOBHe, B TOM 4HC/Ie

npeIMETHBIE Pe3y/IbTaThl TI0 ToJjaM 00yUYeHus;

® cojep)xaHue yueOHOTO rpeameTa «Pu3nKa» 10 roJaM 00yJdeHUs..

duspka Kak Hayka o Haubosee oOIIMX 3aKOHaxX IPUPOABI, BBICTYNas B KauecTBe yueOHOIo
npefiMeTa B IIKOJe, BHOCHT CYILeCTBEHHbIM BK/aJZ, B CHUCTeMy 3HaHUM 00 OKpy)KalolleM Mupe.
[IkonbHBIA Kypc GU3MKKA — CUCTEMOOOpasyloLid /sl eCTeCTBEHHO-HAyUHBIX yueOHBIX IpeJMeTOB,
TIOCKOJIbKY (hM3MUeCKHe 3aKOHBI JIeXKaT B OCHOBE TIPOLIeCCOB U SIBJIEHUH, M3y4aeMbIX XUMHel, Oronorue,
¢du3nueckoii reorpadueil 1 acTpoHoMuel. Vcronb30BaHre U akTUBHOe TIpUMeHeHre (GU3MUeCcKrx 3HaHUN
oripeZiesisieT XapaKTep W pa3BUTHe pa3HOOOpasHBIX TEXHOJIOTWH B Cdepe SHEPreTHKH, TPAHCIIOPTa,
OCBOEHHUsI KOCMOCa, TO0JyueHWss HOBbIX MaTepuasioB C 3a/laHHbIMU CBOWCTBaMM U ApYyrux. V3yuyeHue
¢U3MKK BHOCHUT OCHOBHOM BKJIaJi B (pOPMUPOBaHKE eCTeCTBeHHO-HAayUYHOW KapTHHBI MUpa 00yuaroImxcs,
B (opMUpOBaHHe yMeHMH MNpPHUMEHSTb HayuHblii MeTO[, TO3HaHWSl TNPU BBINOJHEHUM MMM Y4eOHBIX
1CCJIeI0BaHUI.

B ocHOBy Kypca ¢u3MKH 111 YPOBHsI cpejjHero o01ero o6pa3oBaHusi TIOJIOXKEH psifi Uzel, KOTopble
MOJKHO pacCMaTpHUBaTh KaK MPUHLUIIbI er0 IOCTPOeHUS.

Hoes yenocmHocmu. B COOTBETCTBUM C Hell KypC SIB/ISIeTCS JIOTUUECKW 3aBepLIEHHBIM, OH
COZIep>)KUT Marepuan M3 Bcex pas3fiesioB (GU3MKH, BK/IOYaeT KaK BOIPOChI K/IaCCMUeCKOW, Tak U
COBpeMeHHO! (hU3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Heli MaTepuan Kypca (QU3MKU OObeJMHEH BOKPYT
(dusuyeckux Teopuil. BesymuyMm B Kypce sBisieTcs (pOpMHMpOBaHUe INpeZCTaB/leHHWN O CTPYKTYPHBIX
YPOBHSIX MaTepUy, BellleCTBe U MoJIe.

Hoesa eymanHumapusayuu. EE peanusauus mpejrosaraeT MCIO/Jb30BaHUWEe T'yMaHUTapHOIO
NoTeHI[Maa GU3NUEeCKOi HayKH, OCMbIC/IEHHe CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOILeCTBa, a TAKKe
C MHUPOBO33peHYeCKMMH, HDAaBCTBEHHBIMHU M SKOJIOTMYeCKUMHU MTpobieMaMu.

Hdes npuknadHoli HanpaeneHHocmu. Kypc ¢bu3vku npezroaaraeT 3HaKOMCTBO C IIIUPOKUM KPYToM
TeXHUYeCKUX U TEXHOJIOTMUeCKUX TIPUI0KeHUH U3yUeHHbIX TeOpUii U 3aKOHOB.

Hoes skonozuzayuu peaau3yeTcsi IOCPeICTBOM BBeZleHHsI 3/IEMEHTOB CO/lepyKaHusl, TIOCBSILIEHHBIX
3K0JIOTMYecKuM NpobsieMaM COBPeMEHHOCTH, KOTOpble CBsi3aHbl C Pa3BUTHEM TeXHUKU U TeXHOJIOTUH, a
TaK>Ke 00Cy KzeHus pobieM parioOHaIbHOTO IPUPO/OIIOIb30BaHUs M 9KOJIOTMYeCKOM 6e30MacHOCTH.

CTep>KHEBBIMU 371eMeHTaMU Kypca (pr3MKy Ha ypoBHe cpejHero o01ero obpa3oBaHUs SBISIOTCS
¢dusnueckre Teopuu (hopMHpOBaHUe TMpeJCTaB/leHUN O CTPYKType TMOCTpoeHUs: (H3UUecKoil Teopuw,
ponu QyHAaMeHTaIbHbIX 3aKOHOB U MPUHLIMIIOB B COBPEMEHHBIX Mpe/ICTaB/IeHUsIX O MPUPO/ie, TPaHULiaX
NIPUMEHUMOCTU TEOPUH, /1/Is1 ONIMCAHUs eCTeCTBEeHHO-HayUHbIX SIBJIEHUM U MPOLIECCOB).



CuCTeMHO-1eITeNIbHOCTHBIM TMOAX0Z B Kypce (U3MKM peanusyeTcsi TMpex/e BCero 3a CuéT
OpraHM3aly YKCTIepUMEeHTabHON AeATelbHOCTU o0yuarotmxcs. st 6a30Boro ypoBHSI Kypca hU3UKH —
3TO WCIO/Ib30BaHWe CUCTeMbI ()POHTA/ILHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U 1abopaTOpHBIX pabor,
KOTOpbIe B rporpamme 1o ¢usuke obbefrHeHbl B OOMIMN CITUCOK YUeHUYeCKMX TMpaKTUYecKux pabor.
BbilesieHre B yKa3aHHOM TiepeuHe JiabopaTOpHBIX paboT, MPOBOAMMBIX /[Jisi KOHTPOJISI M OL|eHKH,
OCYILL[ECTBJISIETCS yUaCTHUKaMU 00pa30BaTeIbHOTO TPOL[ecca UCXO/Isl U3 0COOeHHOCTeH TIaHUPOBaHUs U
ocHaileHus: kKabuHeta ¢usuku. Ilpu 3TOoM obecrieurBaeTCs OBJaZieHHe OOYYAIOIUMUCS YMeHHUSIMHU
TIPOBO/TUTh KOCBEHHbIE M3MepeHMs], UCC/Ie/JOBaHUSI 3aBUCUMOCTel (DHU3UUeCKMX BETMUUH U TOCTAaHOBKY
OTILITOB T10 MPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bosbiioe BHMMaHUe yzensieTcsl pelleHHI0 PacyéTHbIX M KauyeCTBeHHbIX 3ajau. [lpu sTtom asist
pPacyéTHBIX 3a7lay TPUOPUTETOM SBJISIOTCS 3a/lauyd  C SIBHO 3a/laHHOM (U3MUeCKOl Mojienblo,
TI03BOJISIIOIIMe TIPUMEHSITh U3yueHHbIe 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJJHOTO pasjena Kypca, Tak U
WHTerpypys 3HaHUs U3 Pa3HbIX pa3zenoB. [ljisi KaueCTBeHHBIX 3a/lau MPUOPUTETOM SIBJISIFOTCS 3a/laHUs Ha
00bsiCHeHWe TIPOTeKaHHs (PU3NUeCKUX SIBJIEHWH W TPOLIeCCOB B OKPYXKAIOLeW >XU3HU, Tpebyroliye
BbIOOpa hU3NUeCKON MO/Ie/ JIJIsi CUTYal[UH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBaHusimu PI'OC COO K MarepHasbHO-TEXHUUECKOMY O0ecrieueHH o
yueOHOTO mipoiiecca 6a30BbIi YpoBeHb Kypca (hM3MKH Ha YPOBHE cpefiHero o01rero o6pa3oBaHus I0/DKeH
W3yuaThCs B YCJIOBHSIX TIPEIMETHOTO KaOwHeTa (DU3MKU WM B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa
Npe/IMETOB  eCTEeCTBEHHO-HAYYHOro IMKia. B KabuHeTe GU3MKK [O/DKHO OBbITh HeoOXoaumoe
nabopaTopHoe 00OpyZiOBaHWe [i/Is1 BBITIOJHEHWsI yKa3aHHBIX B IporpaMme Mo (u3vKe yueHUUeCKHX
TIpaKTUYeCKUX paboT U IeMOHCTPALMOHHOe 000py/J0BaHKe.

HdeMoHCTpalioHHOe 060pyoBaHUe (OPMHUPYeTCs B COOTBETCTBUM C TIPUHLIUTIOM MHHHMAaJIbHOU
JIOCTaTOYHOCTA U 00ecrieurBaeT TIOCTAHOBKY TePeUMC/IeHHBIX B TpOrpamMme 1Mo (M3MKe KIHOUEBBIX
JeMOHCTpalid  /iJIT  WCCAe[JOBaHUSI M3y4YaeMbIX SIBJIEHWHM W TIPOLIECCOB, SMITMPUYECKUX
dbyHIaMeHTa/lbHbIX 3aKOHOB, UX TeXHUUYECKUX NTPUMeHeHUM.

JlabopaTopHoe o0opy/OBaHMe /sl YUeHWUYECKUX TPaKTHUeCcKux paboT GopmupyeTcs B Bufe
TeMaTHUeCKNX KOMILJIEKTOB M 00ecrieurBaeTcss B pacuére OFZHOTO KOMIUIEKTa Ha JBYX OOYYarOIUXCS.
Temarnueckre KOMILIEKThI 1ab0paTOpHOT0 060pyA0BaHUS [JO/DKHBI OBITH TTOCTPOEHbI Ha KOMIUIEKCHOM
WCTI0/Ib30BaHUM aHAIOTOBBIX U LIU(PPOBBIX MPUOOPOB, a TaK)Ke KOMITbIOTEPHBIX U3MepUTeTbHBIX CUCTEM B
BU/Ie [TU(PPOBBIX JTabOpaTOPHIA.

OCHOBHBIMU LIe/IIMU U3yueHus: pu3rku B 0011ieM 00pa30BaHUM SIBJISTFOTCS:

e (opmupoBaHHe HWHTepeca W CTPeMJIeHHWs] O0ydYarol[uxcsi K HayuyHOMY W3YUYeHHIO TIPUPO/BI,

Pa3BUTHe X UHTE/IEKTYabHBIX ¥ TBOPYECKUX CTIOCOOHOCTEN;

® pasBUTHe Mpe/ICTaBleHUI 0 HAYYHOM MeTOoZe Mo3HaHusl U (hOpMUPOBaHUe HUCC/Ie[0BaTe/IbCKOTO
OTHOIIIEHHsI K OKPY KalOIUM SIBJIEHUSIM;

* (opmupoBaHHe HAaYYHOTO MUPOBO33DeHUs KaK pe3yJsibTaTa U3yueHusi OCHOB CTPOeHUs MaTepuur
Y QyHZaMeHTa/lbHBIX 3aKOHOB (PU3UKH;

¢ (opMUpoBaHWe YMeHHM OOBSICHATH SIBJIEHWS C HCIIO/b30BaHHEM (U3NUeCKHUX 3HaHUW |
Hay4HBIX JI0Ka3aTe/bCTB;

* (opmupoBaHUe TIpe/CTaBIeHUN O POMM (PU3MKHU /11 PAa3BUTHSI APYTHUX €CTeCTBEHHBIX Hayk,
TeXHUKU U TeXHOJIOTUM.

HoctkeHne 3TUX Ljesiell obecrieunBaeTCsl pellleHreM CJIeYIOUMX 3a/au B MpoLiecce U3ydeHUs

Kypca (pU3MKHU Ha YpOBHe cpeZiHero o01iero obpa3oBaHUs:

* mnpuobpeTeHUe CUCTeMbI 3HaHUH 00 06IMX (U3NUeCKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TeOPUsIX,
BK/IFOYasi MEeXaHHKY, MOJIeKY/SPHYIO (HU3MKYy, S37eKTPOJUHAMUKY, KBaHTOBYH (U3UKY U
371eMeHThI aCTPO(PU3NKHY;

* (opmupoBaHHe yMeHUI TMPUMEHSATh TeOpeTHUeCKHe 3HaHUs [ 00bsSCHeHus (U3UUeCcKrX
SIBJIEHUH B TIPUPO/IE U [I/IsI TIPUHATHS MPAKTUUECKUX PellleHNH B TIOBCeIHEBHOU >XKU3HU;



® ocBoeHHe CIIOCOOOB pellleHHs] Pa3/WYHBIX 33/@au C SIBHO 3a/JaHHON (DM3MUeCKON MOJIenblo,
3ajjau, TOJpa3yMeBalollMX CaMOCTOsITeJlbHOe co3/laHue (U3NUeCcKOol MoJeny, ajileKBaTHOU
yCJIOBUSIM 3a/jauy;
® TlOHMMaHHe (U3MUECKUX OCHOB U TIPUHLIUIOB [JeHCTBUS TeXHUUYECKUX YCTPONCTB U
TeXHOJIOTMUeCKUX MPOLIECCOB, UX BMSHUS Ha OKPY’KaloLIYI0 Cpeay;
® OB/laJeHME MeTOJAaMM CaMOCTOSATETbHOIO TJIAaHUPOBaHMSI W TpOBeJleHus1 (hU3NUecKux
5KCMepUMEHTOB, aHa/lv3a W UHTeprpeTalydyd WH(OpMAaLUW, OImpejiefieHrs [10CTOBEPHOCTH
T0JIyUeHHOTO pe3y/bTara;
® Co3JaHMe YCJIOBUM [/ pa3BUTUSL YMEHUW TPOEKTHO-HUCC/Ie[0BaTe/IbCKOW, TBOPUECKOU
JlesATe/TbHOCTH.
Ha usyuenue ¢usvku (6a30BbIii YpPOBEeHb) Ha YPOBHE CpefiHero obirero oOpa3oBaHUsI OTBOAMTCS
201 yac : B 10 knacce — 102 yacos (3 uaca B Hezie/nt0), B 11 kacce — 99 yacoB (3 uaca B Hejieto).
[MpeasiaraeMelii B mporpaMme Ti0 (u3Mke TepeueHb 1a00OpPaTOPHBIX W TIPAaKTUYeCKUX paboT
SIBJISIETCSI PeKOMEH/IOBaHHBIM, yUWTe/b fleflaeT BbIOOp MpoBe/ieHUs 1abopaTOpPHBIX PabOT M OMBITOB C
YUETOM WUH/IUBUYa/IbHBIX 0COOEHHOCTeN 00yUaroIUXCsl.



COJEPXAHUE OBYYEHUA
10 K/ITACC

Pa3zpen 1. ®u3ukKa 1 MeTo/ibl HAy4YHOr 0 NO3HAHUSA

dusvka — Hayka O T1ipupojJe. HayuHble MeTOAbl TO3HAHUSI OKpyXKaroljero wmwupa. Posb
JKCIiepMMeHTa U TeOpPUU B Mpoljecce T03HaHUs MPUPO/Ibl. DKCIIepUMEHT B (PU3MKe.

MopenvpoBaHue ¢Gr3UUeCcKuX siBJieHUN U npoljeccoB. HayuHble runoTesbl. Pr3nueckre 3aKOHbI U
Teopud. ['paHUIIbI TIPUMEHUMOCTH (hHU3MUeCKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUS.

Posib 1 MecTo ¢usvku B OPMHUPOBAHUM COBPEMEHHOM Hay4HOU KapTHWHBI MUpPA, B MPaKTUUeCKOH
JleATe/TbHOCTH JIFOJIeN.

LemoHcmpayuu

Amnasoroebie ¥ 1IUGPOBbIe U3MEPUTE/TbHBIE TPHOOPHI, KOMITbIOTEPHBIE JaTUHKH.

Pazgen 2. MexaHUKa

Tema 1. Kunemamuka

Mexannueckoe pgBrkeHre. OTHOCHUTeNIBHOCTb MeXaHW4eCKoro JAswkeHus. Cucrema OTCYéTa.
Tpaekropus.

[TepemenieHue, CKOpOCTh (CpeiHsIsl CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOPeHWe MaTepuaabHOU
TOUYKHM, UX MMPOEKLIUU Ha OCU CHCTeMbl KoopAuHaT. CiioykeHue repeMellleHUH U CJI0KeHHe CKOPOCTeu.

PaBHOMepHOe W paBHOYCKOpeHHOe TpsiMO/MHeliHoe [BikeHue. ['paduky  3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPeHUs, yTH U NepeMellleHrsl MaTepruaibHOW TOUKHA OT BpeMEeHH.

CBobo/iHOe TIafieHue. Y cKopeHUe CBOOOIHOTO Ta/leHUs.

KpuBonvHeliHoe JBwKeHue. [IBi)KeHVe MaTepUa/lbHOM TOUKU 0 OKPY’KHOCTH C IOCTOSIHHOM I10
MO/ZIy/IF0  CKOPOCTBIO. YTJ/IOBasi CKOpPOCThb, JIMHeWHas CKopocTb. Ilepros, M uyacrora oOparieHusl.
LleHTpOCTpeMuUTeIBHOE YCKOPEHHUe.

TexHHuecKkue YCTPOWCTBA W IIPaKTMYeCKOe IIPUMeHeHHe: CIUJOMeTp, [BIKeHHe CHapsifoB,
LlerTHbIe U peMEHHbIe Tepeaui.

LemoHcmpayuu

Mogens cucTeMbl OTCUETa, UWITIOCTPaLUsl KHHeEMaTUUeCKUX XapaKTePUCTHK [IBHKEHUS.

[Tpeobpa3oBaHue BHXeHHUH C UCTIOIb30BaHKEM MPOCTHIX MeXaHK3MOB.

[Tagenue Tes B BO3yXe U B pa3peXeHHOM IIPOCTPaHCTBe.

Habmtofenuve nBrkeHys Tea, OpOILIEHHOTO IO/, YT7I0M K TOPHU30HTY M FOPU30HTA/bHO.

M3mepeHyie ycKOpeHHsi CBOOOHOTO Tia/leHMSsI.

HarnpasyieHye CKOpOCTH IIPU [IBYKEHUH 10 OKPY>KHOCTH.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

V3yuyeHrie HepaBHOMEPHOTI'O JBW)KEHHUS C L|eJIbI0 OIpe/iesieH’ss MTHOBEHHOM CKOPOCTH.

VccnenoBanve COOTHOLLIEHHSI MeX/y MyTSIMU, IPOUIEHHBIMU TeJIOM 3a N0C/ie/loBaTe/lbHble PaBHbIE
MIPOME)XYTKW BpeMEeHM MPY paBHOYCKOPEHHOM /IBM)KEHUU C Haua/lbHOW CKOPOCTBIO, paBHOM HY/IIO.

V3yueHue JBY>KeHUS LIapYKa B BSI3KOM >KUAKOCTH.

W3yueHue nBIKeHUs Tesa, OPOILIEHHOT0 TOPHU30HTA/IBHO.

Tema 2. Junamuka

[Tpunumn otHocutensHOCTH [anmunes. Ilepsbii 3akoH HbloTOHa. VHeprnmasbHble CUCTEMBI
OTCYéTa.

Macca Ttena. Cuna. IlpuHiun cyneprno3unuu cui. Bropol 3akoH HbroTOHa [jjisi MaTepuasibHOU
ToukH. TpeTnii 3akoH HbroTOHA /11 MaTepUabHbIX TOYEK.

3akoH BceMUpHOro TsroteHus. Cuna TsbxkecTd. [lepBasg kocMyuyeckasi CKOpPOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bupl TpeHus (110KOs1, CKOJIbXeHus1, KaueHus1). Cuna tpeHusi. Cyxoe TpeHue. Cuia TpeHuUs
CKOJIb)KeHUS U cuia TpeHus okos. KosddurmeHt tpenusi. Crna conpoTHB/IeHUs NP ABWKEHUU Tejla B
JKUJIKOCTU WJIU Tase.

[MTocTynaresibHOe U BpallaTe/ibHOE JBM)KEHNEe aDCOTIOTHO TBEP/OTO Tera.

MoMmeHT cuiibl OTHOCHUTE/IBHO OCH BpalljeHus1. [11e4o cunbl. Y c0BUs paBHOBeCUS TBEPZOro TeJa.

TexHUUyecKue yCTPONCTBA U MPaKTUYeCKoe NPUMeHeHHe: MTOAIIMITHUKY, [IBH)KEeHHE UCKYCCTBEHHBIX
CILyTHUKOB.

Llemoucmpayuu

AByieHne uHepLU.

CpaBHeHHe MacC B3aMMOZ,eUCTBYIOLLUX Tel.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHHe CUJL.

3aBUCHMOCTb CUJIbI yIIPYTOCTH OT e opMaLivy.

HeBecomocTs. Bec Tesa rnpu yCKOpeHHOM TMOAbEME U MaZeHUMU.

CpaBHeHMe CUJI TpeHUs I0KOs1, KaYeHUsI U CKOJIb)KEeHUSI.

YcnoBus paBHOBecus TBEpZAOro Tesa. Bubl paBHOBeCUs.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

W3yueHue nBrkeHUst OpycKa 10 HAKJIOHHOM TIJIOCKOCTH.

VccnenoBaHve 3aBUCMIMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIWX B MPY)XWHE W Pe3MHOBOM 00pa3siie, OT
ux fedopMaryu.

ViccnenoBanue ycioBrl paBHOBeCHsI TBEPZOrO Tesla, UMEIOLLero 0Ch BpallleHuUs.

Tema 3. 3aKOHbI COXpaHeHUsl 8 MeXAHUKe

Vimnynbc MaTepuaibHOM TOUKU (Tena), CHACTeMbl MaTepUa/bHBIX ToueK. VIMIy/nbC CUbl U
V3MeHeHVe UMITy/IbCa Tejla. 3aKOH COXpaHeHWs! UMITy/Ibca. PeakTHBHOe IBUKeHue.

Pab6ota cunbl. MOIITHOCTH CHJTBI.

KuHeTnueckasi 5SHeprusi MaTepraabHOU TOUKUA. TeopeMa 00 M3MeHeHNH KWHeTHUeCKOH SHepruu.

[TorenumanbHass SHeprusi. [loTeHUWanbHasi SHeprusi ynpyro /AedOpMUPOBaHHON TMPY>KHHBI.
[MoTeHLa/TbHAsT SHEPTHs TeJla BOJIM3U MOBEPXHOCTU 3eMJIH.

[MToreHIMabHBIE U HeMOTeHL[Ma/ibHble CUbl. CBsi3b paboThI HEMOTeHLMaIbHBIX CUJI C U3MeHeHUeM
MeXaHU4eCKOW SHepruy CUCTeMbl TeJl. 3aKOH COXpaHeHHsI MeXaHU4eCKOU SHepruu.

Ynpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHUUYecKue yCTPOMCTBA U NPaKTU4YeCKoe NPUMeHeHre: BOLOMET, KONEp, NPY>KUHHBIM ITUCTOJIeT,
[BYDKEHHe pakKer.

LemoHcmpayuu

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTuBHOe 1BIKeHUe.

[Mepexop MoTeHIMATBLHON SHEPIUU B KUHETUUECKYH0 U 00paTHO.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

M3yueHre abCO/MOTHO HEYTIPYTOro yJapa € MOMOILbIO IBYX OIMHAKOBBIX HUTSHBIX MasiTHUKOB.

WccnenoBanue cBsi3W paboThl CHIBI C M3MEeHEHWeM MeXaHW4YeCKOW SHepruy Tena Ha TpUMepe
paCTsUKeHUs] Pe3UHOBOTIO JKI'yTa.

Pa3fen 3. MosieKy/isipHas ¢u3MKa ¥ TepMOJUHAMHKA
Tema 1. OcHO8bI MO/1eKY/IIPHO-KUHeMUYeCKoll meopuu
OCHOBHBIE TI0JIO’KEHUS] MOJIEKY/ISIPHO-KMHEeTUUeCKOW Teopud W UX ONbITHOE 000CHOBaHMUe.
bpoyHoBckoe paBwkeHue. [uddysus. Xapakrep [BWKEHMS] U B3aUMOJEWCTBUS YaCTHL| BelllecTBa.
Mojenu CTpoeHUs Ta30B, )KUAKOCTeM U TBEPABIX Tel U 00bsCHEHWe CBOWCTB BellleCTBa HA OCHOBE 3TUX
Mozieneil. Macca u pa3amepsl MoJsieKyi. KonruecTBo BeltjecTBa. [TocTosiHHas ABorazpo.
TernsoBoe paBHOBecue. TemriepaTypa U eé usmepenue. Illkana tremrneparyp Llenscus.



Mopenb nyeansHOro raza. OCHOBHOe ypaBHeHUe MOJIeKY/ISIPHO-KUHETUYeCKOU TeOPUU UZeabHOrO
ra3a. AOcosroTHasE Temriepatypa Kak Mepa CpefiHel KHUHEeTHYeCKOW 3HEepPrhd TeTUIOBOTO JIBWKEHUs
vactur rasa. lllkana temmneparyp KenpBrHa. ['a3oBble 3akoHBL. YpaBHeHue MeHzeneeBa—KnanelipoHa.
3akoH [lanbToHa. M30mporiecchl B WieabHOM rase C MOCTOSTHHBIM KOJIMUeCTBOM BelljecTBa. I'paduueckoe
Tipe/icTaB/ieHre U30TPOL[eCCOB: U30TepMa, U30xopa, u3obapa.

TexHUUecKre yCTPOUCTBa U MPaKTUUYeCKoe IIpUMeHeHre: TepMoMeTp, 6apoMeTp.

Llemoncmpayuu

OnbITh], JOKa3biBaKOlIMe AWCKPEeTHOe CTpPOeHUe BellecTBa, (oTorpaduyd MOJeKya OpraHUuYecKrx
COeIMHeHUH.

OnbITh N0 AW Y3UM KUAKOCTEN U ra3oB.

Mogens GpOYHOBCKOTO JIBHXKEHUSI.

Mopens onbita lTepHa.

OnbIThI, JOKa3bIBaloLIMe CyllleCTBOBaHUE MEKMOJIEKY/ISIPHOTO B3aMO/IeHCTBYSI.

Mogenb, WIIOCTPUPYIOLas MPUPOAY JaB/IeHus ra3a Ha CTeHKH COCyZa.

OnbIThI, WUTFOCTPUPYIOLLME YpaBHeHUe COCTOSIHUSL W/ealbHOr0 ras3a, U30MpoLiecChl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

OmnpezienieHre MacChl BO3/lyXa B K/IaCCHOW KOMHaTe Ha OCHOBe WM3MepeHWd 00bEéMa KOMHATBHI,
JlaBJIeHUsI U TeMIlepaTypbl BO3/jyXa B HEM.

VccnenoBanue 3aBUCMMOCTY MeX/y ITapaMeTpaMy COCTOSIHUS pa3pe)XeHHOro rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepmoarHaMUUecKasi cucreMa. BHYTpeHHsIst SHeprusi TepMOMHAMUUYECKON CUCTEMBI M CTIOCOOBI eé
usMeHeHust. KomuectBo TeryioTel M pabota. BHyTpeHHsIsT SHeprusi 0fJHOATOMHOTO HZealbHOTO Trasa.
Buzbl Terionepesaun: TeryIoNpoBOAHOCTb, KOHBEKLUS, U3/IyueHue. Y jerbHas TelVIOEMKOCTh BelllecTBa.
KonmuecTBo TeryioTsl 1pu Teruionepeaaue.

[Tousitue 06 agmabatHoM mporjecce. [TepBelii 3aKOH TepMOAMHAaMHKH. IIpriMeHeHHe MepBOro
3aKOHa TePMO/IMHAMHKH K u3ormporieccam. ['paduueckast MHTepripeTaiysi paboThl rasa.

Bropoii 3akoH TepMoiHaMUKU. Heo6paTHMOCTh MPOI1IeCCOB B TIPUPO/IE.

TennoBble MaluHbL. [IpUHIUMBI AEWCTBUS TeTUIOBBIX MaliuH. IIpeoOpa3oBaHMs SHEPrud B
TeIJIOBbIX MalllMHax. Ko3@uuueHT mnonesHoro AeilcTBUd TeryioBod MawvHbl. Llukn KapHo u ero
K03 GUI[MEHT MTOIe3HOT0 AeNCTBUS. DKOJ/IOTHUYeCKHe Mpob/ieMbl TeTI09HEepPTreTUKH.

TexHWuyecKue yCTpPOWCTBA U MpaKTAYeCKoe TMpHMMeHeHHWe: JABUraresb BHYTPEHHEro CropaHus,
ObITOBOM XOOAUTBHUK, KOHIULIOHED.

LemoHcmpayuu

Vi3MeHeHVe BHYTpeHHeM HEePrUM TeJla MPU COBEPIIeHUH paboThl: BHUIET TTPOOKH U3 OYTHUTKHU IO/
JeliCTBIEM  CKaTOTO BO3AyXa, HarpeBaHuve »3>¢upa B JaTyHHOW TpPyOKe TyTéM TpeHUs
(BuAeoeMOHCTpaLus).

V3MeHeHVie BHYyTpeHHeW 3Hepruu (TeMriepaTypbl) Tejla Mpy Teryionepezaue.

OnbIT 110 aArabaTHOMY pacIIMpeHHI0 BO3ZyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mo/eniv mapoBoi TypOUHBI, AABUraTe/isi BHYTPEHHEr0 CropaHusi, peaKTUBHOTO /IBUTATeIs.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3mepenue yjenbHOU TEIJIOEMKOCTH.

Tema 3. Azpezamuble cocmosiHus 8ewjecmea. Pazoebie nepexoobl

[Tapoobpa3zoBanve u KoHfeHcauusi. VcrapeHwe u KureHue. AOCOMIOTHasE M OTHOCHUTE/IbHAS
BI@&XHOCTb BO3/yXa. HachklmeHHbIM map. YpenbHash TeryioTa TMapooOpa3oBaHMs. 3aBUCHUMOCTh
TeMIlepaTypbl KUTIEHUS OT JlaBJ/IeHUsl.

TBéppoe Teno. Kpucraniueckue u aMmopdHble Tefa. AHU30TPOIUS CBOMCTB KPUCTA/LIOB. JKuakue
KpucTta/uibl. CoBpeMeHHble MaTepuassl. [l1aBieHre v KpUcTasiv3anus. Y ae/bHas TeruioTa IjlaBaeHusl.
CyObumariysi.

YpaBHeHue TernsioBoro banaHca.



TexHrUYeckre yCTPOMCTBA Y MPaKTHYeCKOe TIPUMeHeHNe: TUTPOMEeTP M MICUXPOMETP, KaJlopUMeTp,
TEXHOJIOTHH TI0/TyYeHHs] COBpEMEHHBIX MaTepHasioB, B TOM YKC/ie HAHOMAaTepUaioB, U HAHOTEXHOIOTHH.

LemoHcmpayuu

CBO¥iCTBAa HACKIII|EHHBIX TTAPOB.

KuneHue ripy OHWKeHHOM /IaBIEHUH.

Crnioco0Obl U3MepeHHst BIIaKHOCTH.

HabntofeHre HarpeBaHus U 1/1aBJIeHHs] KPUCTAJIMUECKOr0 BelllecTBa.

eMOHCTpaLys KpUCTaIOB.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi

Vi3mepeHrie OTHOCHTE/TBHOM BJIQKHOCTH BO3yXa.

Paspen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3alus Tesl. DJIeKTPUUeCKU 3apsi. [IBa Buja 31eKTpUuyecKux 3apsizioB. [IpoBoAHUKW,
[V3/IeKTPUKH Y TIOYTIPOBOJHUKYU. 3aKOH COXPaHEeHUs! 3/IeKTPUUECKOro 3apsija.

B3aumogeiictBre 3apsijoB. 3akoH KynoHa. ToueuHbl 37eKTpUYecKuid 3apsifi. ODJeKTpUueckoe
rosie. HampskéHHOCTL 3/1eKTPUUECKOro Mosist. [IpuHLUN Cyneprno3ulivy 37eKTpUUecKrux mojei. JInHuu
HaTPSPKEHHOCTU 3/IEKTPUUYECKOTO TOJISL.

Pabora cun snekrpocratrdeckoro moss. Iloreniuan. PasHocTe moreHuyanoB. [IpoBoAHUKM U
[V3JIEKTPUKY B 3JIEKTPOCTaTUYECKOM IoJie. Jlu3neKTpryeckasi IpOHULIAeMOCTb.

OnekTpoéMKocTb.  KoHpeHcaTop.  DJ/IeKTPOEMKOCTb  IIJIOCKOTO  KOHJeHcaTropa. JHeprus
3apsDKeHHOT 0 KOH/IeHcaTopa.

TexHWuyeckue yCTPOWCTBAa W TMpaKTUYeCKoe TpPUMEHeHHe: 3/eKTPOCKOM, 3/eKTPOMeTD,
3JIeKTPOCTaTHYeCKasl 3alliuTa, 3a3emMJieHHe 37eKTPorpubopoB, KOH/I€HCATOp, KOMMPOBaIbHBIA armmapar,
CTPYWHBIN TIPUHTED.

LemoHcmpayuu

Y CTpPOWCTBO Y MPUHLUI AEUCTBUSA 371eKTPOMeTpa.

B3auMogeiicTBre Ha3/1eKTPU30BaHHBIX TeJl.

OneKTpUUecKoe IoJie 3apsHKeHHbIX Terl.

[TpoBO/IHUKY B 3/71eKTPOCTAaTUYECKOM TIOJIE.

OneKTpocTaThuecKas 3aljuTa.

[V5/1eKTPUKY B 3/1eKTPOCTaTUUYECKOM T10JIe.

3aBUCHMOCTb 3/IEKTPOEMKOCTH TJIOCKOTO KOH/IEHCATopa OT IUIOLIA/Y MIaCTUH, PACCTOSTHUSI MEXAY
HUMU U [TU3/1eKTPUUeCKON TTPOHUL[aeMOCTH.

OHeprus 3apspKeHHOT0 KOH/ZIeHCaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

V3mepeHue 3/1eKTpPOEMKOCTH KOH/ieHCaTopa.

Tema 2. ITocmosiHHbIli 31eKmpudecKulli moK. ToKu 8 pas3AuuHbIX cpedax

ONeKTpUUYeCKHM TOK. YCJIOBUSI CYLeCTBOBaHHUsSI 3JIeKTpUUeckoro Toka. Vcrounuku Toka. Cusa
ToKa. [I0CTOSIHHBIM TOK.

Hanpsokenve. 3akoH OMa /151 ydacTKa Lieru.

OJIeKTpUYeCcKoe COINpOTUB/IEHUe. Y[ie/lbHOe COIpOTHB/IeHHWe BelljecTBa. IlocienoBarenbHoe,
rapasuie/ibHOe, CMelllaHHOe COeIMHeHHe TIPOBOJHUKOB.

Pab6oTa 3nekTprueckoro Toka. 3akoH /xoyssi—JIeHiia. MOIHOCTb 3/IEKTPUUYECKOTO TOKa.

ONeKTpOABWKYILlas CHU/la U BHyTPeHHee CONPOTHBJ/IeHME UCTOUHMKA TOKA. 3akoH OMa /17151 TTOJTHOM
(3aMKHYTOI) 2/1eKTpUuecKoi Lernu. KopoTkoe 3aMbIKaHue.

ONeKTpPOHHasi MPOBOJUMOCTb TBEPJBIX MeTa/UIOB. 3aBUCUMOCTb COIPOTHBJIEHUSI MeTa/yIoB OT
Temrepatypbl. CBepXIIPOBOAUMOCTD.

OneKTpUUecKrii TOK B BaKkyyMe. CBOMCTBA 3/1EKTPOHHBIX MTYyUKOB.



[TonynpoBosuuku. CobCcTBeHHas! ¥ MPUMeCHasi MPOBOJUMOCTS T0JIYTTPOBOAHMKOB. CBOWCTBA p—n-
nepexo/a. [1oynpoBofHUKOBBIE TPUOOPHI.

ONeKTpUUYeCKri TOK B paCTBOpax M paciiaBax 3/eKTPOJIUTOB. DIeKTPOIUTHYeCKas JUCCOLHaLys.
OJIEKTPOJIU3.

OneKTpUuecKri TOK B razax. CaMmoCTOSITe/IbHbIM M HECAMOCTOSTe/bHbIN pa3psa. Mosnus. [1nasma.

TexHuueckue YCTPOMCTBa W TIpaKTUYecKoe TIpMMeHeHHe: amriepMeTp, BOJbTMETp, peocTar,
VCTOYHUKU TOKA, 3JIeKTpOHAarpeBare/ibHble IPUOOPHI, 37€KTPOOCBETHUTE/bHbIE TPUOOPHI, TePMOMETP
CONIPOTUBJIEHUS], BAaKyYyMHBbIM [HOJZl, TEPMHUCTOPbl M (HOTOPE3UCTOPbI, MOIYIPOBOJHUKOBBIN [AUOJ,
rajJbBaHMKa.

LemoHcmpayuu

Vi3mepeHue CU/bl TOKa U HalPsDKEeHUsI.

3aBHCUMOCTb COTIPOTHBJ/IEHHS] LIMJIMH/APUUECKUX TIPOBOJHUKOB OT [JIMHbI, MJIOLQ/I TONepeyHOoro
CeueHUsl U MaTepuasa.

CMer1aHHOe coejJUHEHUe MTPOBOJHUKOB.

[TpsiMmoe M3MepeHHe 3/1eKTPO/BIKYLLel cuiibl. KOpoTKOe 3amMblKaHue rajbBaHU4eCcKOro 371eMeHTa U
OL|eHKa BHYTPeHHero COMpOTUBI/IEHUSI.

3aBHCUMOCTb CONIPOTHBJ/IEHHUS] METa//IOB OT TeMIepaTyphl.

[TpoBOMMOCTB 371EKTPOJIUTOB.

VckpoBo¥ paspsz, ¥ NpOBOJYMMOCTb BO3/yXa.

OZHOCTOPOHHSS TPOBOAUMOCTD AUOAA.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

V3yyeHne cMeIIaHHOTO COeJUHEHUS] Pe3HCTOPOB.

Vi3mepeHue 371eKTPOJBWIKYILIEH CU/Ibl ICTOUHUKA TOKA U €r0 BHYTPEHHEr0 CONPOTHB/IEHNSI.

Habsmoenue 3/1€KTposr3a.

MexnpesMeTHBbIe CBSI3U

V3yuenne Kypca ¢u3mku 0a3oBoro ypoBHS B 10 Kjacce OCYIIeCTBASETCS C  y4ETOM
COZleprKaTelbHBIX MEeXIIPeJMeTHBIX CBsi3el C KypcamMd MaTeMaTWK{, OWOoorvuu, XMMuu, reorpaduu u
TeXHOJIOTHH.

MescnpeOomemHble noHsimusi, CBsi3aHHble C M3y4yeHHWeM MeTO/IOB HAayuHOro TO3HaHWS: SiBJIeHHe,
HayyHbIi (akT, TunoTe3a, (u3nueckas BeJWUMHA, 3aKOH, Teopus, Hab/rOfleHue, SKCIepUMeHT,
MO/le/IMpOBaHKe, MO/ieJlb, U3MepeHue.

Mamemamuka: pellieHHe CUCTeMbl YpaBHEHWH, JUHeMHas (yHKUWsA, mapabosa, rurnepbosa, X
rpadMKu U CBOMCTBA, TPUTOHOMeTpUYecKre (YHKLIMW: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOe TOXK/eCTBO, BEKTOPbI U UX MIPOEKLIMU Ha OCU KOOPZMHAT, C/I0KeHHe BEKTOPOB.

Buosnoeus: MexaHHWUeCKoe JBIKEHUE B )KMBOM Tpupoje, Juddysusi, ocMoc, TeryiooOMeH >KUBBIX
OpraHu3MoB (BU/IbI TeIIoNepeiaul, TeIJ0BOe paBHOBeCHE), S/IeKTPUUeCKUe SIBJIeHHUs B )KUBOU MPUpO/e.

Xumus: IVCKpeTHOe CTPOeHHe BellleCTBa, CTPOeHHe aTOMOB U MOJIEKYJI, MOJIb Bell|eCTBa, MOJIsIpHast
Macca, TersoBble CBOWCTBA TBEPJABIX Tes, XXUAKOCTeH M ra3oB, 3/IeKTPUUeCKUe CBOMCTBA METaJIIOB,
3J1eKTPOIUTUYeCKasl AUCCOLMaLHs, TaIbBaHHKa.

I'eoepacpus: Bna>xHOCTh BO3/lyXa, BeTPbl, ODapoMeTp, TepMOMETP.

TexHonozus: peobpa3oBaHye IBM)XEHUN C UCIIOIb30BaHUEM MeXaHU3MOB, YUET TPeHHs B TEXHUKE,
TIOJILIMITHUKY, MCII0/Ib30BaHUe 3aKOHAa COXpaHeHHWs MUMITyJ/ibCa B TexXHUKe (pakeTa, BOJOMET U Jpyrue),
JBUraTefb BHYTPEHHEro CropaHus, TlapoBasi TypOWHa, OBITOBOM XOJOAWIBLHUK, KOHAWLMOHEP,
TeXHOJIOTUU T0JIyueHUsi COBPEMEHHBIX MaTeprasioB, B TOM UHMC/le HAHOMaTepraioB, U HAaHOTeXHOJIOTHH,
3/IeKTPOCTaTHUecKasi — 3alliuTa, 3a3emJyieHue 371eKTPorpubopoB, KCEPOKC, CTPYHHBIA TpUHTEP,
3/IeKTPOHarpeBaresibHbIe TPUOOPHI, 37IEKTPOOCBETUTENbHEIE TIPUOOPHI, rajibBaHUKa.

11 KJTACC

Paspen 4. DnekTpojuHaMuKa



Tema 3. MazHumHoe nose. 3/1eKMpPOMAZHUMHASI UHOYKYUs

[TocTosiHHBIe MarHWThL. B3anMofelCTBHe MOCTOSIHHBIX MarHuUTOB. MarHuTHoe mosie. Bekrtop
MarHMUTHOM WHAYKUWU. [IpMHLMI CyneprnosviuyM MarHWTHBIX ToJied. JIMHWYM MarHUTHOM WHAYKLIWU.
KapTtuHa MHMI MarHMTHOM MHAYKLIAY T10J151 TOCTOSTHHBIX MarHUTOB.

MarHuTtHOe 1oJjie IpOBOJHMKA C TOKOM. KapTWHa JIMHUM MHAYKUMA MarHUTHOIO MO/ JJIMHHOIO
IpSIMOTO TPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KaTyLIKXU C TOKOM. OrmbIT Opcreja.
B3anmogelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amriepa, eé MOJy/b U HallpaBJ/IeHNeE.

Cuna JlopeHua, eé mofy/ibp M Harpas/jieHHe. [IBIKeHUe 3apsDKeHHOM 4YaCTHLBI B OJHOPOJHOM
MarHuTHOM riosie. Pabota cusbl JlopeHiia.

flBneHre  37MeKTPOMAarHWTHOM  MHAYKUMU. IIOTOK  BekTOpa  MarHWTHOW  WHIYKLMM.
ONeKTpOABWKYLLas CU/la UHAYKLMU. 3aKOH 3/1IeKTPOMarHUTHOM UHAYKLMU Dapazes.

Buxpesoe 3neKkTpruyeckoe riosie. 3/1eKTPOABWKYLLask CUjla UHAYKLUU B IPOBOJHUKE, [IBWXKYLLEMCS
IIOCTYIIaTe/IbHO B OZJHOPOJHOM MarHMTHOM I10J1e.

[IpaBusno Jlenia.

VHAyKTUBHOCTD. fIB/IeHre CaMOUHAYKLMU. D/IeKTPOABWKYILAsl CHUjla CAMOUH/YKLUH.

OHeprusi MarHUTHOTO T10J151 KaTYLIKN C TOKOM.

OJIeKTPOMAarHUTHOe TIoJIe.

TexHUUYecKue yCTPOWCTBA U MPaKTUYeCKOoe NMPUMeHeHNe: TOCTOSIHHbIE MarHWThI, 3/IeKTPOMarHuThI,
3/IeKTPO/IBUraTe/Ib, YCKOPUTE/IU 3/IeMeHTapHbIX YaCTHUL|, UHAYKLJMOHHA [1eUb.

JemoHcmpayuu

OmneIT OpcTea.

OTK/I0HeHYe 3/IeKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JInHUM MHAYKLUU MarHUTHOT'O TTOJIS.

BsaumogencTsue ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[HenictBue cribl JIopeHIla Ha MOHBI 3/1EKTPOJIUTA.

SIBneHye 371eKTPOMarHUTHOW MHAYKLIUH.

IIpaBuio JleHua.

3aBUCHMOCTb 3/1eKTPOABWKYLLEN CHJTbI MHAYKLIMYA OT CKOPOCTH M3MEHEeHUs] MarHUTHOTO MOTOKaA.

SIBneHve caMOUHIYKLUHU.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3y4yeHre MarHUTHOT'O MOJIS1 KATYLLIKHA C TOKOM.

WccnenoBanue [erCTBUS IOCTOSIHHOIO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siB/IeHUS 3/1eKTPOMarHUTHOM MHAYKLIWU.

Pa3jen 5. Koebanus ¥ BOJIHBI

Tema 1. MexaHu4ecKue u 371eKMpoMazHuUmHble Koa1e0aHus

KonebarenbHasi cuctema. CBoGo/HBIe MexaHWUeckue KoseOaHus. ['apMoHuYeckue KosieOaHUsI.
[Tepuop, yactoTa, aMIiMTyJa U (a3a kKosjebanuid. IIpy>KMHHBINM MasgTHUK. MaTeMaTHUeCKUid MasiTHUK.
YpaBHeHHWe rapMOHUYeCKUX KoseOaHui. [IpeBpaliieHrie SHePryuy MPU rapMOHUYEeCKUX KoJiebaHusIX.

KonebGarenbubiii  kKOHTYp. CBOOOJHBIE  37€KTPOMarHWTHbIE  KojeOaHWS B WJjea/IbHOM
KosiebaTe/TbHOM KOHType. AHanorus MeXAy MeXaHWUeCKUMU U 3eKTPOMarHUTHBIMH KOJieOaHUSIMH.
dopmysia TomcoHa. 3aKOH COXpaHeHHsI SHEPTUH B U/iea/TbHOM K0/ieb6aTelbHOM KOHTYPE.

[lpencTaBneHre O 3aTyxawoIUX KosiebaHUsSX. BBIHY)KJeHHble MeXaHWUeCcKue KojebaHusl.
Pe3oHaHC. BeIHYK/[eHHBIE 3/IeKTPOMAarHUTHBIE KOieOaHUs.

[TepemenHblii TOK. CHHyCcOWJa/NbHBIA TlepeMeHHbIM TOK. MOIIHOCTb TepeMeHHOTro TOKa.
AMIIMTYJHOE U IeMCTBYIOIIee 3HaUeHWe CUJIbI TOKa U HarpsHKeHUsl.



Tpancopmarop. TlpousBoAcTBO, Tepefaya U TOTpebjieHWe  IeKTPUUECKOW — SHEepruu.
OKOJIOTUUeCKHe PUCKU MPH MPOU3BOACTBE 3/1eKTPO3Heprur. KynbTypa UCHo/b30BaHUs 3J1IEKTPOIHEPTUn
B [MOBCE/JHEBHOM YKU3HU.

TexHHuyecKue yCTPOWCTBA U IpPaKTUYeCKOe IpPUMeHeHMe: >3/1eKTPUUeCKUl 3BOHOK, FeHepaTop
repeMeHHOTr0 TOKa, IMHUU 3/1eKTporepe/ay.

Llemoncmpayuu

VccnemoBanve TapamMeTpoB KosieOaTe/lbHOM cUCTeMbl  (TIPY)KMHHBIA WIA MaTeMaTHueCKUn
MasiTHUK).

HabnromeHue 3aTyxarommx KoebaHuii.

VccnemoBaHyie CBOMCTB BBIHYKIEHHBIX KOJIeOaHUM.

HabGnrosieHue pe3oHaHca.

CB0OO/HBIE 3/IeKTPOMarHUTHBIE KOjie0aHusl.

OcuuniorpaMMsbl (3aBUCMMOCTH CHJIbI TOKA Y HalPSKEHUS] OT BPEMEHH) /ISl 37IeKTPOMarHUTHBIX
KosieOaHuH.

Pe3oHaHc mipy mocsieoBaTe/IbHOM COeAUHEHUM Ppe3UCTOpa, KaTyIIKd MWHAYKTUBHOCTH W
KOH/leHcaTopa.

Mopenb TMHUY 371eKTpOIiepeaun.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccnenoBaHye 3aBUCMMOCTY T1€PH0/a MajibIX Koe0aHui Tpy3a Ha HUTHU OT JI/TMHBI HUTH M MacChl
rpysa.

VccnenoBanne mnepeMeHHOrO TOKa B LieMM W3 I0OC/Ie€[0BAaTe/bHO COeAUHEHHBIX KOHZEeHCaTopa,
KaTyIlKU U pe3ncTopa.

Tema 2. MexaHuuecKue u 3/1eKMpOMazHUMHbIe 0/HbI

MexaHuyeckyre BOJIHBI, YCI0BUs pacripoctpaHenust. [lepros. CKOpOCTh pacrpocTpaHeHUs U JjIMHA
BoJHBI. [TonepeuHbie ¥ po/0/bHbBIE BO/HBL. VIHTepdepeH1us U qudpakiysi MexaHn4ecKuX BOJH.

3Byk. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTta ToHa. TemMOp 3ByKa.

ONeKTPOMarHWTHble BOJIHBL. Y C/IOBUS W3/Iy4YeHHsT 3/eKTPOMarHUTHbIX BOMH. B3aumHas
opueHtalys BekTopoB E, B, V B sjekrpomMarHuTHON BOJiHe. CBOWCTBa 3/IeKTPOMAarHWUTHBIX BOJIH:
OTpa)keHHe, MpesioM/IeHHe, ToJsipu3anus, gudpakius, uHTepgepeHLys. CKOPOCTh 3/1eKTPOMarHUTHBIX
BOJIH.

[ITkana 371eKTpOMarHUTHBIX BOJIH. [IpriMeHeHHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKe U ObITY.

[IpuHLMIIBI paiiOCBA3U U TesleBUeHUs. Pajgronokanusi.

OJIEKTPOMAarHUTHOE 3arpsi3HeHUe OKPY>Karollel Cpe/ibl.

TexHuuecKkue yCTpPOWMCTBA M TIPAaKTUYECKOe TPUMEHeHHe: My3blKajbHble HWHCTPYMEHTHI,
y/IbTPa3ByKOBasl JUarHOCTUKA B TeXHWKe U MeJMLMHe, pajiap, pajuOINpPHUEMHUK, TeleBU30p, aHTeHHa,
tesnepoH, CBU-meus.

JemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHre ToTIepeYHbIX U MPO/0bHBIX BOJIH.

Kosebitorieecsi Tesio Kak MCTOYHHMK 3BYKa.

HabnroseHre oTpakeHus ¥ TIpeJIOM/IeHHs] MeXaHUUeCKUX BOJTH.

Habnromenue natepdepeHiiny v Audpakiiuy MeXaHU4eCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabmtofeHre CBS31 TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTY/J0W M YaCTOTOMN KoeOaHui.

VccnenoBanne CBOMCTB 3/IEKTPOMarHUTHBIX BOJH: OTpakeHWe, IpesioM/IeHre, TO/spy3alys,
Jvdpakius, UHTepQepeHLus.

Tema 3. Onmuka

l'eomeTprueckast ontuka. [IpsMonuHeliHOe pacnpocTpaHeHHe CBeTa B OJJHOPOAHOW cpefe. Jlyd
cBeTa. ToueyHblli ICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaKeHHs! cBeTa. [locTpoeHre n300pa)keHHi B TVIOCKOM 3epKarie.



[Tpenomnenue cBeTa. 3aKOHBI TIpeslOMJIeHHs] CBeTa. AOCOJ/IOTHBIM TOKa3aTesb IPeIOMIEHMS.
[TonHOe BHyTpeHHee oTpakeHHe. IIpefe/bHBIN yro/1 MOHOIO BHYTPEHHET 0 OTPayKeHUSI.

Mucnepcus cBeta. CoxHBIN cocTaB bemnoro ceera. L[BerT.

Cobwuparoiye 1 paccerBatomye JuH3bl. ToHKas mH3a. POKyCHOe pacCTOsiHUE U OTITHYeCKasi CHla
TOHKOM /MH3BL. [locTpoeHue M300pa)keHUM B COOMPAOIIMX U pacCeuBaroluX rH3axX. dopMyra TOHKOM
JIMH3bI. YBe/MUeHyre, JlaBaeMoe JIMH30M.

ITpenesbl IPUMEHUMOCTH FeOMeTPUUeCKOU ONTHKH.

BonHoBass ontHka. VHTepdepeHis cBeta. KorepeHTHble HCTOYHMKH. Y CJIOBHS HaOMIOZEeHUS
MakCMMyMOB M MUHMMYMOB B HHTep(epeHLMOHHOM KapTHMHe OT JBYX CUH(a3HbIX KOTepeHTHbIX
VICTOYHUKOB.

HNudpakuus cBeta. [IndpakuyoHHas peiéTka. Y cjioBre HaO/MOAeHUs IJIaBHBIX MaKCUMYMOB TIpU
rajleHM MOHOXPOMaTHUeCKOro CBeTa Ha IM(PAKLIMOHHYIO PeLIETKY.

[Tonspusanys ceera.

TexHWueckue yCTpPOMCTBA U TIpakKTUUeCKOe T[pUMEHeHWe: OuKM, Jymna, (oToarnmapar,
NIPOEKLJUOHHBIN amrnapar, MHKPOCKOII, Te/IeCKOIl, BOJIOKOHHAsl OINTHKa, JU(PpakKLMOHHAas pelIéTKa,
TI0JISIPOXU/,

LemoHcmpayuu

[psiMmonMHelHOe pacTipocTpaHeHue, OTPaKeHHe U rpesiomieHre cBeta. OnTuueckue pruOOpHI.

[TonHOe BHyTpeHHee oTpakeHHe. Mogienb CBeTOBO/a.

WccnenoBaHve CBOMCTB M300paykeHNH B JIMH3AX.

Mogenu MUKpOCKOTIa, TelecKora.

Habntonenue natepdepeHLuu cBeTa.

Habmogenve audpakiyy cBeTa.

Habsmroienyie aucriepciy cBeTa.

[TosyyeHue crieKTpa € IOMOILBIO ITPU3MBI.

[TonyueHue crieKTpa C IOMOLbIO AU(PAKLIMOHHOM Pel&TKY.

Hab6mtogeHue mosisipu3anyu CBeTa.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

V3mepeHue nokasareJisi Ipe/IOMJIEHUS CTeKIa.

VccnenoBaHue CBOWMCTB M300paXkeHUH B JIMH3aX.

HabsroieHyie Aucriepcuu cBeTa.

Pa3pgen 6. OcHOBBI cielMa/IbHOM TeOPUH OTHOCUTE/THHOCTH
'paHuLIBl  TPUMEHMMOCTH K/JIaCCMUEeCKOM MexaHWKHM. [locTynarel croenuanbHOU — TeOpUH
OTHOCUTE/IbHOCTH: VHBAPUAHTHOCTb MOJYJISI CKOPOCTU CBeTa B BaKyyMe, IIPUHLIUII OTHOCHUTE/IbHOCTU
OWHINTeHHA.
OTHOCUTE/IBHOCTh OHOBPEMEHHOCTU. 3aMe/lJieHue BpeMeHU U COKpalljeHHe [IJIMHBI.
OHeprusi U UMIYJIbC PeSITUBUCTCKON YaCTHULbI.
CBsi3b MaCChl C 3Hepryel ¥ UMITy/IbCOM PeISITUBUCTCKON YaCTHUL[bl. DHePTrHsl TOKOsI.

Pa3pgen 7. KBanToBas (pu3mnka

Tema 1. Dn1emeHmbl K6AHMOBOL ONMUKU

®otoHbl. Popmyiia [11aHKa CBA3U 5Hepruu (JOTOHA C ero 4YaCTOTON. JHeprusi U UMIYJbC (GOTOHA.

OtkpeiTie U ucciaefoBaHve (otosddexra. Omnbitel A. I'. CtoneroBa. 3akoHbl ¢oTro3ddekra.
YpaBHeHue DiiHITeliHa AJ1s1 poTtoaddekra. «KpacHas rpanuiia» hotosddexTa.

Haenenue ceeta. Oneite I1. H. Jlebenesa.

XUMHUUeCcKoe JIeliCTBUE CBeTa.

TexHUUecKue yCTPOMCTBA U MNpakKTHUeCcKoe NpUMeHeHHe: (hOTOo3/1eMeHT, (POTOAATUUK, COHeYHast
Oarapesi, CBeTOIUO/,.

LemoHcmpayuu



@®oT03¢deKT Ha yCTaHOBKe C LIMHKOBOM I/1aCTUHOM.
ViccenoBaHMe 3aKOHOB BHelllHero ¢oto3gdekra.
Cretoauon,.

ConHeyHas baTapesi.

Tema 2. CmpoeHue amoma

Mogens atroma TomcoHa. OnbiTel Pe3epdopga no paccesiHuto o -yactull. IlnaHetapHas mopesnb
atoma. [Toctynatel bopa. 3nyuenue u morJoileHre (GOTOHOB TIPU Tlepexo/ie aToMa C O/IHOTO YPOBHS
SHepruu Ha Apyroi. Buzbl ciekTpoB. CrieKTp YpOBHel SHEPruM aTomMa BoJ[0po/ia.

Bonxossle cBoricTBa yactuy. Bosnel ge bponna. KopnyckynsipHO-BO/THOBOM AyanusMm.

CrOHTaHHOE U BBIHY K €HHOE U3/TyuYeHue.

TexHUUeCcKre yCTPOMCTBA W TMpaKTUUeCKOe NMPUMEHEeHHe: CIEeKTPa/bHbIM aHaiu3 (CreKTPOCKOoM),
J1a3ep, KBaHTOBBIM KOMITBIOTEP.

JemoHcmpayuu

Mogens oneita Pesepdopga.

OrnpepiesieHrie J/IMHBI BOJTHBI Jla3epa.

HabmroeHye TMHeMUYaThIX CTIEKTPOB U3/TyUYeHUsI.

Jlasep.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

HabmtoeHre mHeHUaToOro CrekTpa.

Tema 3. AmomHoe 0po

OKCIIepUMEHTBI, [JOKa3bIBalOLMe CJOKHOCTb CTpoeHusi siipa. OTKpbITHe pPaJrM0aKTUBHOCTH.
OnbiThl Pe3epdopza mo onpezeneHn0 COCTaBa paJuoaKTUBHOTO u3nyueHus. CBoiicTBa anbda-, beta-,
ramma-usJjydeHus. BivsiHue paji0aKTUBHOCTU Ha )KUBbIe OPraHU3MBbl.

OTKphITHE TIPOTOHA U HelTpoHa. HykmoHHas Moziesnb siipa ['eitseHOepra—lBaHeHko. 3apsiz sifipa.
Maccosoe unciio spa. M30Tomnel.

Anbta-pacria. DNeKTPOHHBIA U TO3UTPOHHBIM Oera-pacrmaz. ['amMma-usmyueHuwe. 3akoH
paiM0aKTUBHOIO pacrazja.

OHeprusi CBs3U HYK/IOHOB B sifipe. SIepHble cumbl. JedeKT Macch spa.
ApepHble peakuyu. [lesieHue U cuHTe3 sifep.

SAnepHblii peaktop. TepmosiiepHbiii cuHTe3. [Ipo6sieMbl U TePCIIeKTUBBI siZIepHOM SHEPreTHKH.
OKoJIorMyecKye acreKThl siJepHOM SHepreTHKU.

DyieMeHTapHbIe YacTuLbl. OTKPBITUE TTIO3UTPOHA.
MeTto/ibl HaOJTIOIEHNST M PETUCTPALUK IeMeHTapHBIX YaCTHI].
dyHaamMeHTaIbHbIe B3auMo/eicTBus. EAMHCTBO (hr3ruecKoi KapTHHBI MUpa.

TexHWUeCKHe YCTPONCTBA W MpaKTUUYEeCKOe MpUMeHeHHe: [03UMeTp, Kamepa BuibCoHa, sifiepHbIi
peakTop, aToMHast 6omba.

JemoHcmpayuu

CuéTurK MOHU3UPYIOL[UX YaCTHUII.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl
WccnenoBaHue TpekoB yacTuil (110 rOTOBBIM (poTorpadusim).

Pa3fien 8. J/1eMeHTBI aCTPOHOMMH M aCTPO(PU3UKH

OTanbl pa3BUTUS aCTPOHOMUU. [IprK/IaiHOe U MUPOBO33peHUYEeCKOe 3HaueHre aCTPOHOMUM.

Buy 3Bé3gHoro Heba. Co3Be3qus, IpKUe 3BE3/IbI, T/IAHEThI, X BUAUMOE JIBIKEHHE.

ConneyHas cucrema.

CosHue. CosiHeuHasi aKTUBHOCTb. VMcTOuHMK 3Hepruy CosiHLIa U 3BE37. 3BE3/bl, UX OCHOBHbIE
XapakTepucTUKU. JluarpaMma  «CHeKTpa/JbHbIM  KIacC —  CBETUMOCTb».  3BE3[bl  TJIaBHOM
1oc/ieloBaTeNIbHOCTU. 3aBUCMMOCTh «Macca — CBETHMOCTb» il 3BE3[ TJIaBHOW IMOC/e/[0BaTe/IbHOCTHU.

BryTtpeHHee cTpoeHue 3B€3/. CoBpeMeHHbIe Mpe/CTaBAeHUsI O MPOUCXOXKAEeHUH U 3BomoLrnd CosHLa U
3B&371. JTarlbl KU3HU 3BE3[.



Mneunsii Ilyte — Hama I'anaktvka. [lonokenuve u gBrkeHune ConHua B ['anaktuke. Turmel
rajiakTuK. PaioranakTuky v KkBasaphbl. UépHbIe [bIPhbI B s/ipax rajakTHK.

Bcenennasi. Pacumpenvie BcenenHoit. 3akoH Xa66ma. Pa36eranue ramaktuk. Teopust Bosbiioro
B3pbIBa. PeslKkTOBOE H3/TyUeHue.

MaciurabHasi cTpykTypa BcenenHoil. MeTtaranakTuka.

HepetéHHbie mpobieMbl aCTPOHOMUU.

YueHnuueckue HabmoOdeHust

HabnroseHusi HeBOOPY)XEHHBIM TJ1a30M C HCIIO/Ib30BaHHEM KOMITbIOTEDPHBIX TPWIOKEHUM Jist
oripe/iesieHUsT TIOJIOXKeHHsI HeOeCHBbIX 00BEKTOB Ha KOHKDETHYIO JIaTy: OCHOBHBIE CO3Be3/vsi CeBepHOTO
TOJ/TyLIApUS U SIpDKUE 3BE3/bL.

Habnrozmenus B Teneckon JIyHel, TuiaHet, Mieunoro ITyTu.

O0o011aroIee MOBTOPeHUE

Ponb (U3MKM U aCTPOHOMMM B 5KOHOMUUYECKOM, TE€XHOJIOTMUeCKOM, COLMaJbHOM U 3TUUeCKON
cdepax edaTeTlbHOCTH YesloBeKa, posib U MeCTO (PU3MKK U aCTPOHOMHY B COBPEMEHHOU Hay4YHOUM KapTUHe
MHpa, poJib (hr3UUeCcKor Teopuy B (POpMUPOBAHWH Mpe/ICTaB/IeHn 0 (hr3UUeCcKor KapTHHe MUPa, MeCTO
(u3nyeckoil KapTUHBI MHMpa B OOLeM psily COBPeMEHHBIX eCTeCTBeHHO-Hay4HbIX TIpeJCTaBIeHud o
TIpUpO/e.

MexnpesMeTHBbIe CBSI3U

N3yuenne Kypca ¢wu3uku 6a3oBoro ypoBHs B 11 Kjmacce OCYyL[eCTBISIeTCS C  yUY€TOM
CoZieprKaTe/IbHbIX MEeXIIPeMeTHBIX CBsI3el C KypcamMd MaTeMaTWK{, OWOJIoTWH, XMMWH, reorpaduu u
TeXHOJIOTHH.

MesicnpeOomemHble noHsimusi, CBsI3aHHblE C W3YyUYEHHMEM METO/|0B HayUHOrO IO3HaHUS: SIBJIEHUE,
HayuHbIl (akT, TUMoTe3a, (u3nueckas BelWUMHA, 3aKOH, Teopus, HabO/rOfleHue, SKCIlepUMeHT,
MO/Ie/IMpOBaHue, MO/le/lb, U3MepeHue.

Mamemamuka: pellileHUue CUCTeMbl YpaBHEHUH, TPUTOHOMeTpuUeckre (YHKLIMU: CUHYC, KOCUHYC,
TaHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPHUYEeCKOe TOXKAEeCTBO, BEKTOPbl WU WX MPOEKLUU Ha OCHU
KOODJWMHAT, CJIO)KeHWe BEeKTOPOB, TMIPOW3BOZAHBIE 3/IeMEHTAPHbIX (YHKLMA, TPU3HAKU MOA00us
TPeYTrOoJIbHUKOB, OTpeZie/ieHue TUIOL[a/IU IJIOCKUX GUryp u oobéma Ter.

Buosnozus: 37eKTpUUeCcKre SIBIEHWsS B JKMBOW TpUpojie, KoJsiebaTesbHbIE [BIDKEHUS B >KUBOMN
TIpUPO/ie, ONITUYECKHE SIBJIEHHS B XKUBOW NPUPO/ie, AelCTBHE PaJiMaliii Ha KUBbIe OPraHU3MBI.

Xumusi: CTpoeHHe aTOMOB U MOJIeKYJI, KPUCTa/l/IMyecKass CTPYKTypa TBED/bIX Tesl, MeXaHWU3MbI
00pa3oBaHUsI KPUCTA/UTMYECKOM PEIlETKH, CTIeKTPaIbHbIM aHa/Iu3.

T'eoepacpusa: MarHuTHBIe TOAKOCA 3€MJ/M, 3a7eXKd MarHUTHBIX py[, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, TIpe/iCKa3aHue 3eM/IeTPSICeHUM.

TexHono2us: JIMHWM 3JIeKTpoIlepesiay, TeHepaTop IIePeMeHHOr0 TOKa, 3JIeKTPOJBUrarTelib,
WH/YKL[MOHHasi Teyb, pajiap, PpaJUONpUéMHUK, TeneBU30p, aHTeHHa, TenedoH, CBU-neus,
TIPOEKLIMOHHBIN arrapar, BOJIOKOHHAsI ONITHKA, COJIHeuHast baTapest.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yuebHoro rnpeamera «®Pu3rKa» Ha ypoBHe cpegHero obOiero obpa3oBaHus (0a30BbIH
YPOBeHb) JO/DKHO 00eCreunThb JOCTI)KeHHe C/IeAYIOINX TUYHOCTHBIX, MeTarpeIMeTHbIX U MpeMeTHbIX
oOpa3oBaTesibHbIX Pe3y/IbTaToB.

JIMYHOCTHBLIE PE3YJ/IbTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS yueOHOro npesiMeTta «PuU3rKa» JI0/DKHBI OTPaXKaTb TOTOBHOCTh
U CIIOCOOHOCTH 00YYAOILIUXCSI PYKOBO/ICTBOBATbCS CHOPMUPOBAHHOW BHYTPEHHEM TO3UL[UeN TMUHOCTH,
CHCTEMOW I[eHHOCTHBIX OpHWEHTAl[ii, TIO3UTHUBHBIX BHYTPEHHUX YyOEXIeHWH, COOTBETCTBYOIUX
TPaAUL[MOHHBIM LIEHHOCTSIM DPOCCHUHCKOTO OOIecTBa, pacIIMpeHue >XU3HEHHOTO OMbITa U OIbITa
JlesiTeNTbHOCTU B TIPOLIeCCe peann3aliid OCHOBHBIX HampaB/ieHW BOCIUTATeNbHOU [1esiTe/IbHOCTH, B TOM
Yuc/e B YaCTH:

1) rpa)k/JaHCKOr0 BOCIIUTAHUA:

c(OpPMUPOBAHHOCTh TPAKAAHCKOM TMO3WI[MM 00ydYarolerocss Kak akTUBHOTO U OTBETCTBEHHOTO
yjieHa POCCUICKOro 00IIeCTBa;

TIPUHSITHE TPAJULIMOHHBIX 00IIIeue/0BeueCKUX TYMAaHUCTHUECKUX U IEMOKPAaTHUECKUX 1[eHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO JIeITe/IbHOCTb B MHTepecaxX Ipa’kAaHCKOro 00I[ecTBa, y4aCcTBOBAaTh
B CaMOyTIpaB/ieHWH B 00pa3oBaTelbHOM OpraHW3alivy;

yMeHHe B3auMO/eMCTBOBATb C COI[UA/IbHBIMM WHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSMHU U
Ha3HaueHueM;

TOTOBHOCTb K TYMaHUTapPHOW 1 BOJIOHTEPCKOU JiesiTeTbHOCTH;

2) NaTPUOTHYECKOT'0 BOCIIUTAHUS:

chOpMHPOBAHHOCTb POCCUMCKOM rpaXk/IaHCKOM UIeHTUUHOCTH, MaTPUOTHU3Ma;

I[eHHOCTHOE OTHOIIIeHWe K TOCY/IapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM POCCUMCKUX YUYEHBIX B
obsacT GU3UKKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(opMHPOBaHHOCTL HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHUs;

CMOCOOHOCTh OLeHWBAThb CUTYal[Ml0 W TIPUHKMMAaTh OCO3HAHHbIE pellleHHs, OPUeHTUPYsCh Ha
MOpaJiIbHO-HPaBCTBEHHbIE HOPMbI U LIeHHOCTH, B TOM YKCJIe B [IeITe/TbHOCTU YU€HOTO;

0CO3HaHWe JIMYHOTO BKJIaZia B TIOCTPOEHNEe YCTOMUMBOTO OyAyIiero;

4) 3CTeTHYeCKOro BOCIIUTAHHUS:

JCTeTUYECKOe OTHOIIIeHWe K MHpPY, BK/IOUasi 3CTeTHKY HAyYHOTO TBOPUYECTBA, TPHUCYIIETO
¢bu3nUecKoil Hayke;

5) TPy/A0BOr0 BOCIHTAHHUSI:MHTEPeC K pa3uyHbIM chepam rpodeccoHaNbHON JesTeNbHOCTH, B
TOM YHCJIe CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMeHHe COBepIlaTb OCO3HAHHBINA BBIOOp Oymylei
npodeccry U peasu30BbIBaTh COOCTBEHHbIE KU3HEHHbIe T/1aHbl;

TOTOBHOCTb U CTMOCOOHOCTH K 00pa3oBaHMIO M caMoo0pa3oBaHMIO B obsactu (U3MKM Ha
TIPOTSDKEHUU BCEM >KU3HU;

6) 3K0/I0rHuecKoro BOCIIUTaHUA:

c(OPMHUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYJbTyphl, = OCO3HaHHMEe  TI/I00a7bHOTO  XapakTepa
9KOJIOTUYeCKUX TIPo0/iem;

MJIaHUPOBaHWe M OCYILeCTB/IeHHWEe [IeMCTBUM B OKpY’XKaloOllel cpe/le Ha OCHOBe 3HaHUS Liesiei
YCTOMUMBOTO Pa3BUTHs UeJIOBEUECTBa;

paciipeHe OMbITa [esTeIbHOCTH SKOJ0TMYeckod HarpaBJIeHHOCTH Ha OCHOBe WMERLUXCs
3HaHWM Mo (PU3KKe;

7) HeHHOCTH HayYHOr'0 NO3HAHUS:

c(OpPMHUPOBAHHOCTL MHPOBO33DEHUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY VDOBHIO Da3BUTHS
bu3nuecKoil HayKuy;



OCO3HaHWe LIeHHOCTH HAay4YHOW [esITellbHOCTH, TOTOBHOCTh B TIpOLleCCe W3yueHHs (QU3UKU
OCYIIIeCTBJISATh TPOEKTHYIO U UCCJIe/I0BATENLCKYIO AeATe/TbHOCTh MHAVNBUAYAIBLHO U B TPYTITIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI
ITo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIe yueOHbIe JeiCTBUS
Ba3oBble jlorHYecKue AeiCTBUSA:

CaMOCTOSITe/IbHO (hOPMY/IMPOBATh M aKTya/lu3MPOBaTh MPobieMy, pacCMaTpUBaTh €€ BCeCTOPOHHE;

OTIpeJIeJISATh 1IeJTH JIesITe/TbHOCTH, 3a/laBaTh TlapaMeTphl M KPUTEPUH UX [JOCTHXKEeHHS;

BBISIBJ/ISITH 3AKOHOMEPHOCTH U TIPOTUBOPEUHSI B PACCMaTPUBAeMbIX (hM3UUEeCKUX SIBJIEHUSIX;

pa3pabarbiBaTh TUIaH pellieHWss TPOOIeMbl C YYETOM aHa/lM3a UMEIOIIMXCS MaTepHa/bHbIX U
HeMaTepHabHbIX PeCypCoB;

BHOCUTb KOPPEKTHUBHI B [IeSiTeIbHOCTh, OLIEHWBAaTh COOTBETCTBUE pPe3y/bTaTOB Lie/isiM, OLIeHHWBATh
PUCKU TIOC/Ie/ICTBUMN JIeSITe/TbHOCTH;

KOODAWHUPOBaThL U  BBHIMIOJHATH pabOTy B YC/IOBUSIX  peasibHOTO, BUPTYa/IbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/IENCTBYS;

pa3BUBATh KPEAaTHBHOE MbIIIIEHHE TIPU PellleHUH )KU3HEeHHBIX MpobsieM.

Ba3oBbie /e j0BaTe/IbCKUE JeHCTBHA:

B/Ia/IeTh HAYUYHOW TEPMHUHOJIOTHEH, K/TFOUeBBIMH MTOHATHSMHU U MeTOAAMU (U3UUeCKOUN HayKH;

B/Ia/IeTh HaBbIKAMHU yueOHO-UCC/Ie[I0BaTeIbCKOM U TIPOEKTHOH JiesITe/IbHOCTU B 00/1aCTH (DU3MKH,
CMOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOMCKY METO/IOB peIlleHusi 3ajau (hrU3u4eckoro
CojieprKaHusl, MPUMeHEeHUI0 Pa3/InYHbIX METOZIOB TT03HAHUS;

B/a/IeTb BUJAMH JeSTeJIbHOCTU 10 TIOJIyUeHHI0O HOBOTO 3HaHHWs, €ro HWHTeprpeTaryH,
npeoOpa30BaHUI0 U TIPUMEHEHUI0 B Pa3/MUHBIX yueOHBIX CUTyalUsX, B TOM 4YHC/e TP CO3/aHUU
yueOHBIX TIPOEKTOB B 00/1aCTH (DU3UKU;

BBISIBJIAT TIPUUMHHO-C/I€ZICTBEHHBIE CBSI3W W aKTya/M3UPOBATh 3a/jauy, BBIIBUTaTb THIIOTe3y eé
pellleHysl, HaXO/WUTh apryMeHThl /i [l0Ka3aTe/lbCTBa CBOMX YTBEP)KAEHWH, 3a/laBaTh TapaMeTpbl U
KPUTEPHUHU PEIeHMUsT;

aHa/IM3UPOBaTh TOJIyUeHHbIe B XOjle pellleHUs 3aJjaud pe3y/bTaTbl, KPUTUUECKU OLIeHWBaTh UX
JIOCTOBEPHOCTh, POTHO3UPOBATh U3MeHeHHe B HOBBIX YC/IOBUSIX;

CTaBUTh U (hOpMY/IMPOBaTh COOCTBEHHBIE 3a/laui B 00pa30BaTe/IbHOM [IeSITeIbHOCTH, B TOM UHCJIe
TpU U3y4eHUM (PU3NKHY;

JIaBaTh OLIEHKY HOBBIM CUTYyaLUsIM, OL|eHUBATh TIPUOOPETEHHBIH OTIBIT;

yMeTb TIepeHOCUTh 3HaHUS 110 (GU3MKe B MPAKTHUECKYHO 00/1aCThb )KU3HEesITeTbHOCTH;

yMeTb UHTEeTPUPOBaTh 3HaHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBI/[BUTATh HOBbIE U7IeH, Mpe/ijlaraTh OPUTMHAIbHBIE TTO[X0bI U PEleHMUs;

CTaBUTb MPOOIEMBI U 33/IaUM, [0IyCKAIOII[1e albTePHATUBHbBIE PEIIeHUS.

PaboTa c uadopmarjueii:

B/Ia/IeTh HaBBIKAMM TI0/TyueHus: MHPopMaruu (HHU3NUecKoro CofiepkaHusi W3 MCTOYHMKOB pa3HBIX
TUTIOB, CaMOCTOSITE/IbHO OCYLIeCTB/SITh TIOWMCK, aHa/lu3, CUCTeMaTU3allii0 U  WHTepIIpeTal|io
MH(OPMaLIMK pa3/TMUHBIX BUJIOB U (DOPM Tpe/ICTaB/IeHUS;

OLI€EHWBATh JIOCTOBEPHOCTh MH(MOPMALUY;

WCTIO/Tb30BaTh Cpe/CTBAa WH(OPMALIMOHHBIX W KOMMYHHMKALIMOHHBIX TEXHOJOTUH B pellleHud
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OpraHM3allMOHHbIX 33/@a4 C COOJIFoZieHneM TpeOOoBaHUM
SPrOHOMUKHU, TEXHUKU 0€30MacHOCTH, TMTHEeHbI, PecypcocOepe)XeHusi, TIPaBOBbIX M ITHUECKHUX HOPM,
HOPM MH(MOpPMaIMOHHON 6e30MacHOCTH;

COo3/laBaTh TEKCThbl (DU3MUECKOTO COZiepXKaHWsI B pa3/MuUHbIX (opmaTax C y4ETOM Ha3HaueHUs
MH(pOPMaLIMK U 1[eIeBOM ayITUTOPUU, BbIOMpasi ONTUMa/bHYI0 (hopMy TIpeZiCTaB/eHtsl U BU3yaIu3alyu.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe efiCTBHA:
OCYIIIeCTB/IATH 00IIeHNe Ha yPOKax (GPM3MKHU 1 BO BHEYPOUHOU [IeSITeIbHOCTH;



pacrno3HaBaTh MPeIOChITKA KOH(DIMKTHBIX CUTYaLMi U CMSATYaTh KOH(IUKTEI;

Pa3BEPHYTO U JIOTUUHO M3/1araTh CBOIO TOUKY 3PEHHUSI C UCTIOTb30BaHUEM SI3bIKOBBIX CPeJICTB;

TIOHUMATh 1 MCIO/Ihb30BaTh MPEeUMYIIeCTBa KOMaH/[HOW U UHUBUYabHON paboThI;

BBIOMpATh TEMaTUKy M METO/Abl COBMECTHBIX [JEWCTBHM C YYETOM OOIMX WHTEPECOB U
BO3MOYKHOCTelH Ka)K/I0T0 usieHa KOJIJIeKTHBa;

TIPUHUMATH LIeJTH COBMECTHOMH [1esiTe/TbHOCTH, OPraHW30BbIBaTh U KOOP/UHHUPOBATh JEHCTBUS 110 eé
JOCTW)KEHUIO: COCTaB/IATh IUIaH [JeWCTBUM, pacrpefieiiTh PO C YYETOM MHEHWH YYaCTHHKOB,
00CyXX/1aTh pe3yJIbTaTbl COBMECTHOW PabOThI;

OL|eHMBaTh KaueCTBO CBOEr0 BK/a/la M KaKAOTO Y4YaCTHMKA KOMaHbl B OOMIMI pe3ysbTaTr Io
pa3paboTaHHBIM KPUTEPHSIM;

npe/ijiaraTb HOBbIe TIPOEKTHI, OLIEHWBATh WJeW C TIO3UI[UM HOBU3HBI, OPUTHHATBLHOCTH,
TIPaKTHUeCKOH 3HAUMMOCTH;

OCYILECTB/ISATh TIO3UTHBHOE CTpaTerMyeckoe IIOBefleHWe B Da3WUHBIX CHUTYaLUsiX, TPOSIBISTH
TBOPYECTBO U BOOOpakeHHe, OBbITb MHUIMATHBHBIM.

PeryisTUBHBIE YHHBepCa/IbHbIe yueOHbIe JefiCTBUS
Camoopranusanus:

CAMOCTOSITE/TbHO OCYILeCTBJISATh [T03HABATe/TbHYIO ZeTeIbHOCTb B 00/1aCTH (PU3MKHU U aCTPOHOMUH,
BBISIB/IATH MPOOJ/IEMBI, CTAaBUTh U (HOPMYJTUPOBaTh COOCTBEHHBIE 3a/jau;

CaMOCTOSITe/IbHO COCTABJISATH T/IaH pellleHrs] PaCUéTHBIX U KaueCTBeHHBIX 3a/jay, TI/IaH BLITIOJTHEHUS
TIPaKTUYeCKOi paboThl C yUETOM UMEIOLIUXCSl peCypPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 TpeATIOUTeHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PaCIIMPSTh PaMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBe JIMYHBIX TTPeJTIOUTeHuH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMeHTHPOBATh ero, OpaTh Ha Cce0si OTBETCTBEHHOCTH 3a pellleHue;

OLI€EHUBATb NTPUOOPETEHHBIHN OTIBIT,

Croco6CTBOBaTh (HOPMHUPOBAHUIO W TIPOSIBIEHWIO 3PYAULMH B 00/1aCTU (PU3MKH, TIOCTOSHHO
TIOBBIIIIATh CBOM 00pa30BaTe/IbHbIN 1 KYJ/IbTYPHBIN YPOBEHbD.

CaMOKOHTPO/1b, SMOL[UOHA/TbHbIA HHTE/I/IEKT:

[laBaTb OL|EHKY HOBBIM CHUTyalL[usiM, BHOCHUTb KODPEKTHUBbI B [esITe/IbHOCTb, OLIeHHWBAaTh
COOTBETCTBUE Pe3yJ/bTaTOB LieJIsiM;

B/IaZIeTh HaBbIKaMHU I103HaBaTelbHOW pedieKCHd KakK OCO3HaHHUSI COBeplllaeMbIX AeMCTBUN U
MBIC/TUTE/IbHBIX TIPOL[ECCOB, WX Pe3y/IbTaTOB U OCHOBAHUIA;

WCTIO/b30BaTh MPUEMBI pedIeKCHU /I/Is OI[eHKH CUTYal[|H, BbI0Opa BEPHOTO PeIlleHus;

yMeThb OL|eHUBaTh PUCKU U CBOEBPEMEHHO MPUHUMAaTh pellleHus 110 UX CHUYKEeHHIO;

MIPUHUMATh MOTUBbBI M apT'YMEHThI APYTUX TPY aHa/lv3e pe3yJ/bTaToB JesTebHOCTH;

TIPUHUMATh Cebsi, TOHUMasi CBOM HeIOCTaTKH U JOCTOMHCTRA;

MIPUHUMAaTh MOTHBbI M apI'YMEHThI PYTUX NPY aHa/lv3e pe3y/bTaToB JesTebHOCTH;

TIpM3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIMIHUOKU.

B nporiecce f0CTU)KeHUsI TUUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIPOrpPaMMbI M0 (U3MKe /151 YPOBHS
cpepHero o0Oijero o6pa3oBaHus y 00yuarOIIUXCSl COBEPILIEHCTBYETCS SMOLMOHA/BHBIA WHTEJIEeKT,
Tipe/iroJiararonuii chopMHUpPOBAaHHOCTh:

CaMOCO3HAaHUs, BK/IFOUAIOIIEro CIIOCOOHOCTb IMOHMMATh CBOE 3MOLIMOHABHOE COCTOSIHUE, BU/IETh
HarpaB/IeHUs] pa3BUTHSI COOCTBEHHOM 3MOIMOHA/ILHOM Cdepbl, ObITh YBEPEHHBIM B ce0e;

camMoperyJIMpOBaHMsl, BK/IFOUAIOII[eT0 CAMOKOHTPO/Ib, yMeHHe MPUHUMAaTh OTBETCTBEHHOCTD 3a CBO&
TioBeJieHHe, CIIOCOOHOCTh aJjalTUPOBAThHCS K SMOLIMOHA/IBHBIM U3MeHeHHSIM U MPOSIBJISITh THOKOCTh, OBITh
OTKPBITHIM HOBOMY;;

BHYTPeHHEell MOTHMBAlL[UM, BK/IIOUAIOLIel CTpeM/ieHHe K JOCTMXKEHUIO L[ U yCrexy, ONTHMU3M,
VHULMAaTUBHOCTh, YMeHHe /1eliCTBOBaTh UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

IMIIaTHH, BK/IFOUAOIIel CrIOCOOHOCTh MOHUMATh MOI[MOHATIbHOE COCTOSTHHE [PYTUX, YUMTHIBATDH
ero TpH OCYIIIeCTBI€HUH O0IIeHUs], CITOCOOHOCTh K COUYBCTBUIO U COTIEPEXXUBAHUIO;



COonMa/JIbHBIX HABBIKOB, BK/TFOUAROIIMX CII0COOHOCTh BBICTPAKMBATb OTHOIIEHHWA C ADYTUMH JIFOAbMU,
3a6OTI/ITbCH, TMPOABJIATE UHTEPEC U Pa3pellidThb KOH(l)]'II/IKTbI.

INNPEAMETHBIE PE3YJ/IbTATBI

K koHIly 00yueHusi B 10 K/acce npeZiMeTHbIe pe3y/ibTaThl HA 6a30BOM YPOBHE JIO/DKHBI OTPaXKaThb
c(OpMUPOBAHHOCTh Y 00YUarOIIUXCsl yMEHHI:

JIeMOHCTPUPOBAaTh Ha MpHUMepax pojib U MecTO (M3UKUA B (OPMUPOBAHUU COBPEMEHHOM HayyHOMU
KapTUHbl MHpa, B Pa3BUTUM COBPEMEHHOW TeXHUKM W TEXHOJIOTWW, B MPaKTUYECKOW [esATelbHOCTH
JIIOZIe;

YUUTHIBaTh TPAHULILI TPUMEHEeHUs] W3Y4YeHHbIX (PU3MUeCKUX MoJie/ieil: MaTepuabHasi TOUKa,
WHepI[a/ibHasi CUCTeMa OTCUéTa, abCOFOTHO TBEP0e Teslo, W/eanbHbIN ra3, MO/e/Id CTPOEHUS Ta30B,
>KAZKOCTeN 1 TBEP/IBIX TeJl, TOUeUHBIM 3/IeKTpUUeCKUi 3apsifi TIpU pellieHud (Gr3nuecKux 3afau;

pacrio3HaBaTh ¢u3nUecKue siBjieHUs (TIPOIecChl) U OOBSACHAThL UX Ha OCHOBE 3aKOHOB MeXaHUKH,
MOJIEKY/IIPHO-KUHETUUeCKOM TeOpUM CTPOEeHHUsl BellleCTBa M 3/IeKTPOJJMHAMUKH: paBHOMEDHOe W
PaBHOYCKODEHHOe TIPSIMOJTMHelHOe /IBIKeHWe, CBOOO/IHOe TiajieHue TeJl, JBM)KeHHe T0 OKPY’>KHOCTH,
WHepIus, B3auMogeiicTBue Tes, anuddysus, OpOyHOBCKOe ABW)KeHHe, CTPOEHHEe >KUAKOCTeN W TBEPABIX
Tesl, W3MeHeHWe OOBEMa Ten TIpU HarpeBaHWU (OXJIaX€HWU), TeIJIOBOe paBHOBeCHe, WCIIapeHue,
KOH/ZIeHcallys1, TIlaB/ieHre, KPUCTa/UIi3alius, KUMeHue, BAaXKHOCTh BO3/yXa, MOBbILLIeHNe /1aB/ieHus Ta3a
TIPU €ro HarpeBaHWM B 3aKPBITOM COCYJZe, CBSI3b MeXX/y MapaMeTpaMy COCTOSIHUS ra3a B M30MpoLieccax,
371eKTpU3aLys TeJsl, B3aUMO/IeliCTBUE 3apsifiOB;

OMUChIBaTh MeXaHWUeCKoe [ABWXeHWe, WCMO/b3ysl (r3udecKkrue BeIUUUHbI: KOOpJWHATa, MYTh,
repemeliieHue, CKOpPOCTb, YCKOpeHWe, Macca Tefa, CWla, UMITYJbC Teja, KWHeTHYecKas >SHeprus,
TIOTeHIMaIbHast SHeprusi, MexaHuuyeckasi paboTta, MexaHUUYecKasi MOIIHOCTb; TIPH OMWCAaHUU TPABUJIbHO
TPAaKTOBaTh (DM3WUYECKUN CMBIC/T WCIIO/Ib3yeMbIX BeJIMUMH, UX 0003HaueHWs W eJUHULIbI, HAXOJUThb
dbopMyJibl, CBSI3bIBAOILIME JAHHYIO (DHU3UUeCKYI0 BeJTMUKHY C APYTUMU BeJTMUMHAMU;

OTUChIBaTh W3yUeHHble TeIUIOBble CBOWMCTBA Te/l U TeIIOBble SIB/I€HHs, WCIOJ/b3ys (u3nuyecKue
BeJIMUMHBI: [aBJeHUe rasa, TemIriepaTypa, Cpe/Hsisi KMHeTUueCKasi SHeprus XaoTUYeCKOIO [IBU)KEHUS
MOJIEKYJI, CPeJHEKBa/IpaTUUHAsi CKOPOCTh MOJIEKYJI, KOJTMUECTBO TEIJIOThl, BHYTPEHHSISI SHeprusi, paboTa
rasa, Ko3(QUIMeHT MoJie3HOro /1eCTBUS TEIJIOBOrO JIBUraTe/si; TPy OMUCAHUM MPAaBU/IbHO TPaKTOBATh
bu3MUecKUii CMBIC/T HCIIO/Ib3YEeMbIX BeIWYMH, WX O0003HaueHUs U eJUHUI[bI, HAaXOJUTh (HOPMYIIbI,
CB$I3bIBAIOLLME JaHHYI0 (PM3MYECKYI0 BEJIMUMHY C IPYTUMU BeIUUMHAM;

OMHWChIBaTh M3yUeHHble S/eKTPUUeCKHWe CBOMCTBA BellecTBa U S/eKTPUUeCKHe SIB/IeHUs
(mpotiecchbl), wucnonb3ys GuU3NUeCKWe BeJWUYUHbI: 3JeKTPUUECKWN 3aps], 3/7eKTpUuYeckoe ToJe,
HaTpPSUKEHHOCTb T10Jis, TIOTeHL[Ma/, Pa3HOCTb TOTeHL[HMasoB; TPU OMUCAHUU TIPaBWILHO TPaKTOBaTh
(bu3NUeCcKUii CMBIC/T UCIIOB3yeMbIX BEJUUMH, WX 0003HAUEHWsS W €JUHMUIIbI, YKa3biBaTh (OPMYJIBI,
CBsI3bIBAIOLI[ME JaHHYI0 (PM3UUECKYI0 BEJIMUMHY C IPYTUMU BeIMUMHAMY;

aHaM3UpOoBaTh (hU3MUeCcKre TPOLeCChl U SIBJIEHUS], UCT0JIb3ysl (PU3nuecKue 3aKOHbI U MPUHLIUIIBI:
3aKOH BceMupHoro taroteHusi, I, II u III 3akoHbl Hbl0TOHA, 3aKOH COXpaHeHUsI MeXaHUYeCKOW IHepruu,
3aKOH COXpaHeHWs HMITy/bCa, TPUHLIMIT CYMeprno3uLUM CWJI, TMPUHLMI paBHOMNPaBUsS WHEPLMa/IbHBIX
CUCTeM OTCUéTa, MOJIEKY/SIPHO-KMHETUUECKYI0 TEOPHI0 CTPOEHMs BelleCTBa, ra3oBble 3aKOHbI, CBSI3b
cpefiHell KWHeTUYeCKOW SHepruy TeryIoBOTO ABVIKEHHSI MOJIEKYJT C aDCOTFOTHOM TeMriepaTypOH, TiepBhIi
3aKOH TePMOJMHAMUKH, 3aKOH COXPaHeHUs 3/IeKTPUUeCKOTro 3apsifia, 3aKoH KysioHa, Mpu 3TOM pa3inuaTh
CJIOBeCHYIO (DOPMYJIMDOBKY 3aKOHA, €r0 MaTeMaTHUeCKoe BBIPDAKEHHWe W YCJIOBHS (TPaHMUIIbI, 00J/IaCTH)
TIPUMEHUMOCTH;

OOBSICHATb OCHOBHBIE TIDUHIUIMBI JE€HCTBHS MallliH, MPUOOPOB M TEXHUUECKUX YCTPOKCTE;
pa3nMuaTh YCJI0BUS UX 6e301acHOr0 UCII0/Ib30BaHUS B TTIOBCEHEBHOM >KU3HM;

BBIMIOJIHATL ~ KCIIEPUMEHTbI 10 UCC/Ae[0BaHUI0 (U3NUECKHMX SIBIEHUM U TIPOLECCOB C
WCTIONb30BaHUEM TIPSIMBIX M KOCBEHHBIX W3MepeHHM, Mpu 3ToM (opMy/upoBaTh mpobieMy/3afauy u



TUToTe3y yueOHOro SKCIeprMeHTa, COOMpaTh yCTaHOBKY W3 TIPEJJIOKeHHOTO 000py/[0BaHMs], TPOBOJWTE
OTIBIT U (HOPMYTUPOBATh BHIBO/IbI;

OCYLIECTB/ISITh TIPSIMbIE U KOCBEHHbIe W3MepeHHusl (hU3UUYEeCKUX BEJWUMH, TIPU 3TOM BBIOMpATh
ONTUMAabHBIA CMOCOO W3MepeHHsT W UCIO0/b30BaTh W3BECTHbIE METO/bl OLIEHKU ITOTPEIIHOCTeH
v3MepeHUl;

WCC/IeIoBaTh 3aBUCUMOCTA MeXy (QU3MUeCKUMHM BeJMUMHAMHM C KCIIOJIb30BaHUEM TIPSMBIX
W3MepeHUH, TTPU 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (DMKCHUPOBATh Pe3y/IbTaThl M0/yUeHHON 3aBUCUMOCTH
(bu3nMUeCKUX BeJTMUMH B BU/ie TaO/UI] U TPaUKOB, ie/iaTh BBIBOBI TI0 pe3yJ/ibTaTaM UCC/Ie/I0BaHMS;

cobsroiaTh TipaBWsia 0e30mMacHOTO TPyJa IpU TMPOBeIeHUM WCC/IeA0BaHWN B paMKax yueOHOro
JKCIIepUMeHTa, y4eOHO-UCC/IeIoBaTeIbCKOW W TIPOEKTHOM  [IeSITe/IbHOCTH € MCII0/Ib30BaHUEM
W3MepUTe/TbHBIX YCTPOMCTB U 7abopaTOpHOT0 000pYy10BaHUS;

pellaTh pacuéTHble 3aZlaul C SIBHO 3aJjaHHOM (U3MUeCKOW MOfesnbio, MCIO0Jb3ysi (u3nuecKre
3aKOHbI U TPUHLIMIIBI, HA OCHOBEe aHa/lW3a YCIOBUS 3aJjaud BbIOMpAaTh (PU3NUECKYH0 MO/ieJb, BbIeNSTh
¢busnueckre BeJIMUUHBLI U GOPMYJIbI, He0OXOAUMBIe AJIsi €€ pellleHus, IPOBOAUTL PACUEThI U OL[eHUBATh
peasbHOCTD TOJTyUeHHOTO 3HaueHUst (Gr3UuecKol BeIMUUHBI;

pelllaTb KaueCTBEHHbIe 3a/laud: BBLICTPAMBATh JIOTUUECKH HEMPOTHBOPEUUBYH) IIETIOUKY
paccy»x/ieHul C OropoM Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3ndecKue siBIeHus;

WCTIO/b30BaTh TPH PeIIeHHUH y4eOHBIX 3a/jau COBPeMeHHble WH(OPMAI[MOHHBIE TEXHOJOTHU ISt
TIOUCKA, CTPYKTYPHUPOBaHWs, WHTEPIpeTalid U TIpeZCTaBeHHsT yuyeOHOW UM HayuyHO-TIOMYJIIPHOM
vHbOpMal[MY, TIOJIyUeHHOM W3 pa3/MyHbIX HCTOYHWKOB, KPUTHUECKU aHa/M3UPOBaTh I10/yuyaeMyro
vH(OopMaluio;

TIPUBO/IUTh TIPUMEPBI BK/IaJja POCCUUCKUX W 3apyOe’KHBIX YUYEHbIX-(M3UKOB B pa3BUTHE HAyKH,
00bsICHEHHE TIPOLIECCOB OKPY KaOIIlero MHUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIO/b30BaTh TeOpeTUYecKre 3HaHWsS 10 (U3MKe B TOBCEHEBHOW >KU3HU [jisi 00ecIrieueHust
Oe3omacHocTH TIpU OOpaljeHWd C TMPUOOpPaMU U TeXHUUECKHMMH YCTPOMCTBAMH, [jisi COXPaHEeHWs
3[I0POBBsI 1 COO/TFO/IeHNsI HOPM 3KOJIOTHUECKOT0 TTOBe/[eHUsI B OKPY Katollleit cpeie;

paboTaTh B IPYIIIe C BHITOJTHEHUEM pa3/IMUHBIX COLUABbHBIX POJIeH, MJIaHUPOBaTh paboTy TPYIIIIbI,
palLMOHaIbHO pacripeiesiATh 0053aHHOCTH U TIJIaHUPOBATh JIeSITe/TbHOCTh B HECTaH/AapPTHBIX CUTYalUsX,
a/IeKBaTHO OLIeHMBATh BKJ/IaJ| Ka’KJ0r0 U3 YYaCTHUKOB I'PYTIILI B pellieHre pacCMaTpHUBaeMoii Mpo0JieMbl.

K koHIy o6yuenusi B 11 Kmacce npeZiMeTHbIe pe3y/IbTaThl HA 6a30BOM YPOBHE JIO/KHBI OTPaXkaThb
c(OpPMUPOBAHHOCTh ¥ 00YUarOIIUXCS YMEHU:

JeMOHCTPUPOBATh Ha TIpUMepax pPojib U MeCTo (GU3UKK B (HOPMHUPOBAHUM COBPEMEHHOW HayuyHOMU
KapTUHbI MHpa, B Pa3BUTUM COBPEMEHHOW TeXHUKU W TEeXHOJIOTUM, B MPaKTUYECKOU [esATelbHOCTH
JIofiel, 11eJIOCTHOCTh U e/IMHCTBO (PM3MUeCKOi KapTUHbI MUPA;

VUUTBHIBaTh T'PAHMILbI TIPUMeHEHUs U3yUeHHBIX (U3UUecKUX Mojeseil: TOUueUHbIN 3/eKTpUuecKuii
3apsif, Jiyu CBeTa, TOUEYHbIM HMCTOYHUK CBeTa, si/ilepHasi MO/ie/lb aToMa, HYK/JIOHHas Mojiellb aTOMHOT'O
siipa Tpy pelleHuu Gpu3nueckux 3azay;

pacrio3HaBaTth (u3nUeckre siBAeHUs (TPOLIECCHI) U OOBACHATH KX Ha OCHOBE 3aKOHOB
/IEKTPOAVHAMUKNA W KBAHTOBOW (PM3WKHU: 3/eKTpUUecKasi TPOBOAWMOCTb, TeIJIOBOe, CBETOBOe,
XUMUYECKOe, MarHUTHOe JeWCTBUSI TOKA, B3aUMOJEMCTBHE MAarHWTOB, 37IeKTPOMAarHWTHas WHZAYKLIWS,
JeNCTBUe MarHUTHOTO TI0Jisi Ha TIPOBOJAHUK C TOKOM W [ABWXKYIIUMICS 3apsifi, 3/IeKTPOMarHUTHbIe
KosebaHUsT W BOJIHBI, TIPSIMOJIMHEHHOE pPACrpOCTpaHeHWe CBeTa, OTPaXeHWe, TpesiOMIIeHHE,
uHTepdepeHIUs, AUdpakus U ToJsipU3alysl CBeTa, AWUCIepCUsi cBeTa, (OTO3eKTpuueckuii 3¢ dekt
(botoaddexT), cBeTOBOe JaBaeHHEe, BO3HUKHOBEHHEe JIMHEMUYAaTOrO CIleKTpa aToMa BOJIOpO/a,
ecTeCTBeHHasl U UCKYCCTBEeHHasi paIi0aKTUBHOCTb;

OTMMChIBaTh W3y4yeHHble CBOMCTBA BellecTBa (/IeKTpUUECKHe, MarHUTHbIe, ONTHYeCKUe,
3/IEKTPUUYECKYIO TTPOBOIUMOCTE Pa3/IMUHBIX CPe[l) U 3/IEKTPOMAarHUTHEIe siBjieHUst (TIPOLIeCChl), UCTIONb3Ys
¢bu3nUecKre BeJTMUMHBL: 3/IEKTPUUECKUN 3apsifl, CUjla TOKA, 3JIeKTPUUeCKOe HarpsDKeHHe, 3JIeKTPUYecKoe
COTMPOTHUBJIEHHE, PA3HOCTh MMOTEHIIUAIOB, 3JIEKTPOABIDKYILasl Cra, paboTa TOKa, MHAYKIUS MarHUTHOTO
noJisi, cusia Amriepa, cusa JlopeHia, MHAYKTUBHOCTb KaTyLLIKH, SHEPIUs 3/IeKTPUUECKOr0 U MarHUTHOTO



Tosield, TepuojJ, U YacToTa KosiebaHWid B KosiebaTeslbHOM KOHTYpe, 3apsi[, U CHjia TOKa B TIpoliecce
rapMOHUYECKUX 37IeKTPOMAarHUTHBIX KOe0aHuH, JOKyCHOe pacCTOsSTHUE U ONTHYecKasi Ch/la JIMH3bI, TIpU
OTMMCAHUM TIPaBWJIbHO TPAKTOBATh (PU3UUYECKUH CMBIC/ HCIOB3YEeMbIX BEJMUMH, MX 0003HaueHUs |
eUHULIbI, YKa3bIBaThb (DOPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO (U3UUECKYI0 BeJIWYMHY C ADYTMMH
BeJIMYKMHAMUY;

OMMCHIBATh M3y4yeHHble KBAHTOBbIE SIBJIEHHS M TPOLIECChI, MCIOJb3Ysl (U3MUecKue BeTUYMHbL:
CKOPOCTb 3/IEKTPOMarHUTHBIX BOJIH, JIMHA BOJIHBI M UAaCTOTa CBeTa, SHEPrysi U UMIYJIbC (POTOHA, TIePHOJ
TIO/Typacrazia, SHeprusi CBSI3M aTOMHBIX si/iep, TIPY ONMMCAaHUY MTPaBU/IbHO TPAKTOBATh (PM3MUECKUN CMBICTT
WCIIO/Tb3yeMBIX BeIMYMH, UX 0003HAUeHUs] U eVHMLIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAOLIME AAHHYIO
(bU3MUEeCKYI0 BeJIMUMHY C IPYTHMH BeTMUMHAMU, BHIUMC/ISITH 3HaUeHWe (U3MUeCcKOi Be/TMUUHbI;

aHa/IM3UPOBaTh (PM3NUECKHe TIPOLIECCHI U SIBJIEHUS], UCTIONb3Ysl (PU3NUeCKre 3aKOHBI M MTPUHIIUTIBL:
3akoH OMa, 3aKOHBI T10C/IeIOBaTe/IbHOTO U Tapasiie/ibHOr0 COe[JMHeHUs! TIPOBOJAHUKOB, 3aKOH [IKOysi—
JleH1ja, 3aKOH 3/1eKTPOMarHUTHON MHAYKIMH, 3aKOH MPSMOJMHENHOr0 pacrpoCTpaHeHUs! CBeTa, 3aKOHBI
OTpakeHHUsl CBeTa, 3aKOHbI TIPe/IOM/IeHUs] CBeTa, ypaBHeHUWe OuHINTeWHa s ¢doTo3ddeKTa, 3aKoH
COXpaHEeHUsI SHEPruH, 3aKOH COXPAaHEHMsI UMITy/IbCa, 3aKOH COXPaHeHMsl 3JIEKTPHUUECKOro 3apsifia, 3aKOH
COXpaHEeHMsI MaCcCOBOTO YKMCJIa, TIOCTY/IaThl bopa, 3aKOH paZiM0aKTHBHOTO pacriafia, Mpy 3TOM pa3/inyaTh
C/IOBeCHYIO (hOPMY/IMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BhIpDaKeHHe W yCJIOBUS (IpaHHIlbl, 00/1acTh)
IPUMEHUMOCTWY;

OTIpeZie/ISITh HarpaBjieHHe BeKTOpa WHAYKLUM MarHUTHOTO TI0JIsi TPOBOJHHMKA C TOKOM, CHJIBI
Awmmnepa v cunsl JlopeHia;

CTPOMUTD U OMHUCHIBaTh N300pakeHHe, CO3/laBaeMoe IJIOCKMM 3ePKajioM, TOHKOW JIMH30H;

BBITIOJIHATE ~ 9KCTIEPUMEHTBI 10  MCC/Ie[0BaHHI0  (DM3MUeCKUX SIBJIGHMM U TPOLIecCoB C
WCTI0/Ib30BaHMEM TIPSMBIX M KOCBEHHBIX H3MepeHWi: MpH 3ToM (OpMyJHUpoBaTh Mpobsemy/3afaduy u
TUroTe3y yueOHOro SKCreprMeHTa, COOMpaTh yCTaHOBKY U3 TIPEJJIOKeHHOTO 000py/[0BaHuUsl, TPOBOJUTE
OTIBIT U ()OPMYJTUPOBATH BHIBOBI;

OCYIIIeCTB/ISATh TIPSIMbIe UM KOCBEHHbIe W3MepeHHsl (U3MUecKUX BeMUMH, TIPH 3TOM BBIOMPATh
ONTUMAa/IbHBIA  CIOCO0 W3MepeHWssT W UCIO0JIb30BaTh W3BECTHbIE METO/bl OLIEHKU TIOTPELIHOCTeH
Vi3MepeHui;

UCC/Ie[joBaTh 3aBUCUMOCTH (PM3MUECKMX BeWYMH C MCII0/b30BaHUEM IPSIMbIX M3MepeHMi: Ipu
3TOM KOHCTPYUPOBATh yCTaHOBKY, (PUKCHMpPOBATh pe3yJ/bTaThl MOJyYeHHOW 3aBUCHMMOCTH (DHU3NUeCKHX
BeJINUKH B BU/le Tabsuil ¥ rpadMKoB, /je/1aTh BBIBO/IBI IO Pe3y/IbTaTaM MCC/Ie/JOBaHMUS;

cobsmogaTh TpaBuia 6e30MacHOrO Tpy/a TpH TPOBeJEHWH WCCIeOBaHWN B paMKax yueOHOTO
JKCIIepUMeHTa, y4eOHO-UCC/IeIoBaTeIbCKOW W TPOEKTHOM  [IeSITe/IbHOCTH € MCII0/Ib30BaHHEM
W3MepUTe/TbHBIX YCTPOUCTB U 1abopaTOpHOT0 000py10BaHUS;

peliaTh pacuéTHble 3aflaud C SIBHO 3a/laHHOM (PU3UUYECKOW MO/Ie/IbI0, MCTIONb3ysl (U3MUecKue
3aKOHBI M TIPUHLUIIBI, Ha OCHOBE aHa/lv3a yCJIOBUS 3alaud BBIOMPATh (U3MUECKYIO0 MO/Ie/Tb, BBIAESThH
¢dusrueckre BeJMUMHBI U (POPMYJibl, HEOOXOAMMBIe /71 e€ pelleHus], IPOBOAWUTbL PACUYEThl U OLIEHUBATh
peasibHOCTh MOTYYeHHOT0 3HaueHUs (pr3nuuecKoi BeJTMUMHBI;

pelaTh KauecTBeHHble 3aJlauM: BBICTPAMBATh JIOTUUECKH HENPOTMBODEUMBYIO — LIEMIOYKY
paccy>XJeHur C Oropoit Ha U3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTH 1 (pU31UecKye siB/IeHNSs;

WCTI0/Tb30BaTh TIPU PeIleHrH y4eOHBIX 3a/jau COBpPeMeHHble MH()OPMALIMOHHBIE TEXHOJIOTHUU [JIst
TIOMCKa, CTPYKTYPUPOBaHUs, WHTEpIIpeTaliid W TIpeJCTaBIeHus yueOHOW U HayuyHO-TIOMYJISPHON
vwH(OpMaLiy, TOyUYeHHOW W3 Pa3/IMUHBIX WMCTOYHHUKOB, KPUTUYECKH aHaIM3UPOBaTh I10Jy4aeMyIo
VH(pOopMaLHIO;

OOBSICHATH TPUHLMIBI AeWCTBUS MalldH, NPUOOPOB M TEXHUUECKUX YCTPOMCTB, pas/iuuaThb
yC/I0BUsI X 6e30MacHOro UCIO/b30BaH!s B TIOBCEeJHEBHOM JKH3HY;

TIPUBOJUTEL TIPUMEpbI BK/IaZla POCCUHCKUX U 3apy0eKHbIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
00BbsICHeHHe TIPOLIeCCOB OKPY>KaloIlero MHUpa, B Pa3BUTHe TEXHUKU U TeXHOJIOTHH;



WCTIO/b30BaTh TEOpPeTUYEeCKHe 3HaHWS 10 (U3MKe B TIOBCEHEBHOW >KU3HU [ji 0OecrieueHust
Oe3omacHOCTM TIpy OOpaleHur ¢ MpubopaMu U TEXHUUECKUMM YCTPOHCTBAMH, [JIsi COXPaHEeHWUs
3/10pOBbs U COOJTIO/IeHHsI HOPM 9KO0JIOTHUeCKOT0 TOoBe/leHUs B OKPY»Karoliel cpefie;

paboTaTh B IPYIITie C BIOJIHEHHWEM Pa3/InUHbIX COI[MA/IbHBIX POJIeH, TIaHUPOBaTh pab0Ty TPYIITILI,
palMOHaILHO pacripeiesiATh 0053aHHOCTH U TJIAHUPOBATh JeSITe/TbHOCTh B HECTaH/JAapPTHBIX CUTYallUsX,
a/IeKBaTHO OIIeHMBATh BKJ/IaJ| Ka’KJ0r0 U3 YUYaCTHUKOB I'PYTIILI B pellieHre pacCMaTpHUBaeMOi Mpo0JieMbl.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KoimuyecTrBo yacoB JJIEKTPOHHBIe
HaumMeHoBaHMe pa3/je/ioB U TeM (yudpoBbie)
Ne n/nn KonTposibHbie | IIpakTHueckue
NMporpaMmsbI Bcero obpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
1.1 ®usrKa U MeTObl HAYUHOT O TI03HAHUSA 2 Bubmorexa LIOK
. A y https://m.edsoo.ru/7f41bf72
WTtoro no pasgeny 2
Pa3zpen 2. MEXAHUKA
bubmmoreka LIOK
2.1 K 10
nHeMatia https://m.edsoo.ru/7f41bf72
bubmioTeka LIOK
2.2 10
fluramitka https://m.edsoo.ru/7f41bf72
bubmioreka LIOK
2.3 3 10 1
AKOHBE COXPAHEILL B MEXTHHKE https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 30
Pa3pen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OcCHOBBI MOJIEKY/ISIPHO-KUHETHYECKOU 12 1 bubmoreka LIOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmioreka LIOK
3.2 O 15
CHOBBL TEPMOAHHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHHUS BellleCTBa. 3 bubnuoreka LIOK
' da30Bble Mepexo/ibl https://m.edsoo.ru/7f41bf72
Wtoro no paszeny 35

Pa3pen 4.

JJIEKTPOJUHAMMUMKA




bubmioreka LIOK

4.1 3 16
FICKTPOCTATHIA https://m.edsoo.ru/7f41bf72

49 [TocTOsIHHBIN 3/1eKTPUYEeCKUU TOK. TOKU B 16 Bubmioreka LIOK

' pa3/IMyHbIX Cpejiax https://m.edsoo.ru/7f41bf72

Wtoro no paspeny 32

Ha3Banue mopyist

Pe3epBHOe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 K/ITACC

Ko/mmuecTBo yacoB JJIEKTPOHHBIe
HaumveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne /i KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
e padoThbI pPadoThI
pecypchl
Pazgen 1. 3JIEKTPOJUHAMUKA
11 MarsuTtHoe noJjie. JJIeKTpOMarHuTHast 17 3 bubmioTeka [IOK
' UHIYKLYS https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 17
Pazgen 2. KOJIEBAHUSA U BOJ/IHBI
21 MexaHuueckyre U 3JIeKTPOMarHUTHbIE 18 1 bubmmoreka LIOK
' Kosie0aHUs https://m.edsoo.ru/7f41c97c
29 MexaHWueCcKue 1 3/IeKTPOMarHUTHbIE 12 bubmioreka IIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmioTeka LIOK
2.3 @) 14 3
fTHKa https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 44

Pa3gen 3. OCHOBBI CIIEIITAJTIbHON TEOPUM OTHOCUTE/IBHOCTH

31 OCHOBBI CrierjuaabHOW TEOPUHA 4 bubmmoreka IIOK
OTHOCUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 4
Pa3zpen 4. KBAHTOBAS ®U3NKA
4.1 O/1eMeHThbl KBAHTOBOM ONTUKH 9 Bubmiorexa [IOK

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




bubmioTeka LIOK

4.2 C 6
TPOGHHE aToMa https://m.edsoo.ru/7f41c97c
bu6muoteka LIOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 20

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUA 1 ACTPOPU3NUKH

5.1 OeMeHThbl aCTPOHOMMM U acTPOhHU3UKH 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Wtoro no paszemny 7
Pazgen 6. OBOBIIAROIIEE ITOBTOPEHUE
bubmmoreka IIOK
o1 Obobiaroree roBToperie 4 httDs://m.edS(])_E).ru/7f41c97c
Wtoro no paspeny 4
Pe3epBHOe Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 99







IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC

Ne KoinyecTrBo yacoB Jara J/1eKTpOoHHBIe U poBbIe

/i Tema YPOKa Beero KOHTPO JILHBIE HpaKaneCKne HU3y4eHU 06pa3OBaTe.leHbIe

padoThI padoThI A pecypcel
du3uKa — Hayka o Ipupo/ze.
1 Hayunsie MET(})],ZLLI HOSHEII;)HI/'?H 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c32e2

OKpY>Katol1lero Myupa
Posnb 1 MmecTo ¢u3vKH B

9 (hopmMHpOBaHUM COBpeMEHHOM 1 bubmoreka LJOK
Hay4HOW KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
TIPaKTUYeCKOM JiesiTeTbHOCTH JTo/iel
Posnb 1 mecTo ¢pu3vKH B

3 (hopmMHpOBaHUM COBpeMeHHOM 1 bubnmoreka IIOK
Hay4YHOI KapTHUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MIPaKTUUeCKOM JleATe/TbHOCTH JIt0/ler
MexaHnueckoe [BIDKEHHeE.

4 OTHOCUTE/ILHOCTb MeXaHUYeCKOI o 1 Bbubmoteka LIOK
IBkeHusi. [lepemerrieHue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeH1e
MexaHHUuecKoe IBU)KEHHUE.

5 OTHOCUTE/ILHOCTb MeXaHUYeCKOI o 1 bubmoteka LIOK
IBrkeHus. [lepemerrienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHre
MexaHnueckoe JBUKeHUe.

6 OTHOCHUTEe/IbHOCTh MeXaHUUeCKOro 1 bubmoreka IIOK
nBkeHus. [Tepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHre

7 BxoaHast MOHUTOpPUHTOBast paboTa 1 1

3 PaBHOMepHOe npsIMOJ/IMHENHOE 1 bubmoreka IIOK

JBIDKEHUe

https://m.edsoo.ru/ff0c3620




PaBHOYCKOpeHHOe TPSIMOJTMHeHOe

bubmoreka LJOK

J NBIDKEHHE https://m.edsoo.ru/ff0c372e
CBoboiHOE TIajieHre. Y CKopeHue bubnmoreka IIOK
10
cBOOOAHOTO TIaZIleHuUs https://m.edsoo.ru/ff0c39cc
1 CBobosiHOE TIajieHue. Y CKopeHue bubmmoreka IIOK
CcBOOO/THOTO TIa/IEHUST https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe JBIKEHUeE.
12 ,HEI/I)KQHI/IE MaTep?/Iaanoﬁ TOUKH T10 Brbmorexa LOK
https://m.edsoo.ru/ff0c3ada
OKDY>KHOCTH
[TpUHIUATT OTHOCUTE/TLHOCTH
13 Ffmzmueﬂ. VHepLnasbHble CUCTEeMbI Bubmorexa LIOK
L https://m.edsoo.ru/ff0c3be8
orcyeta. ITepBbivi 3ak0oH HbroTOHa
Macca tena. Cuna. IlpuHumn
14 CyTIepIIO3ULIUU CUIIL. BpTopL(l)f/i 3aKOH Bubmiorexa LIOK
N https://m.edsoo.ru/ff0c3be8
HeroTOHa /7151 MaTepUa/ibHOM TOUKH
Macca tena. Cuna. IpuHumn
15 CyTepIio3ULIUU CUJIL. ]?f)Top]j)f/i 3aKOH Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HbroToHa J7151 MaTepUa/ibHOM TOUKH
16 Tpetuii 3akoH HbroTOHa /17151 bubnmoreka IIOK
MaTepUabHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOro TaroteHus. Cuia
17 TSDKEeCTH. He[I))Baﬂ KOCMHYecKas Bubmorexa [OK
https://m.edsoo.ru/ff0c3d00
CKOPOCTh
18 Cua ynpyrocrtu. 3akoH I'yka. Bec bubmoteka LIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cua TpeHusi. KoadduimeHTt
19 Tpenus. Crhia CONPOTUB/IEHHUS TIPU bubmoTeka [IOK
JIBIKEHUH TeJla B )KUIKOCTH WUTH https://m.edsoo.ru/ff0c3f76
rase
20 Cuna TpeHusi. KoadduimeHTt bubnmoreka LJOK

TpeHus. Cusia CONpOTUB/IEHUS TTPU
JBVDKEHUU Tesla B )KUAKOCTH WU

https://m.edsoo.ru/ff0c3f76




rase

21

[TocTynaresibHOe U BpaljaTebHOE
JIBIKeHWe abCOoJTIOTHO TBEPZOTO
Tena. MoMeHT cubl. I11e4o cumsbl.
YcoBYsi paBHOBeCUS TBEPZIOTO TeJia

bubnmoreka IIOK
https://m.edsoo.ru/ff0c41a6

22

VmnyibCc MaTepranbHOM TOUKHY,
CUCTeMbl MaTepUasbHbIX TOYeK.
WMty nibc cuiibl. 3aKOH COXpaHeHUst
HMMITy/IbCa. PeakTuBHOe [BI)KeHUe

bubmmoreka IIOK
https://m.edsoo.ru/ff0c43d6

23

PaboTa 1 MOIIIHOCTh CHJIBL.
Kunetuueckas sHeprus
MarepuanbHOR Touku. Teopema 06
W3MeHEeHUU KHHeTHUEeCKOW SHepruu

bubmoteka LIOK
https://m.edsoo.ru/ff0c4502

24

[ToTeHLanbHasA SHEPrus.
[ToTteHnanbHas SHeprus ynpyro
Je(OpMHUPOBaHHOMW TIPY>KHHBI.
[ToreHLManbHas Heprus resa
BOJIM3M TTOBEPXHOCTU 3eMJTH

bubnroreka LJOK
https://m.edsoo.ru/ff0c461a

25

[ToreHumManbHbIE U
HeroTeHLMabHble CUibl. CBSI3b
paboThI HEMIOTEeHI[UATBHBIX CHJT C
V3MeHeHHeM MeXaHW4YeCKOU SHepruu
CUCTeMBI TeJl. 3aKOH COXPaHeHHs
MeXaHU4YeCKON SHeprun

bubmoreka IIOK
https://m.edsoo.ru/ff0c478c

26

[ToreHumanbHbIE U
HernoTeHLabHble CUibl. CBS3b
paboThI HETIOTEHIMATBHBIX CHJT C
HM3MeHeHMeM MeXaHWUYeCKOW SHepruu
CUCTeMBI TeJl. 3aKOH COXPaHeHHs
MeXaHWYeCKON SHeprun

bubnroreka LJOK
https://m.edsoo.ru/ff0c478c

27

JlaboparopHas pabota
«MccnenoBanue CBsi3u paboThl CUTTBI




C U3MeHeHreM MeXaHUueCcKoUu
SHEepruM Tejia Ha IIpuMepe
PaCTsDKeHUST Pe3UHOBOT'0 JKI'yTa»

28

KonTtposnbHast paboTa 1o Teme
«Kunemaruka. /JuHamMuKa. 3aKOHbI
COXpaHeHHUs B MeXaHUKe»

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

29

OCHOBHEBIE [T0J/I0KEeHUS
MOJIEKY/ISPHO-KUHEeTUUeCKOU
Teopuu. BpoyHOBCKOe ABM>XeHUe.

Oudbdysus

bubmoteka LIOK
https://m.edsoo.ru/ff0c4dc2

30

Xapakrep ABWKeHUS U
B3aMMO/|eMCTBUS YaCTUL] BellleCTBa.
Mopenu cTpoeHuUs ra30B, )KUJKOCTen
U TBEPIBIX TeJl

31

XapakTrep JABWKEeHUS U
B3aMMO/|eMCTBUS YaCTUL] BellleCTBa.
Mopenu cTpoeHuUs ra3oB, )KUJKOCTer
U TBEPIBIX TeJl

32

Macca mosnekys1. KonuuecTtso
BeljectBa. [loctossHHas ABorazipo

33

Macca monekyJi. Konvuectso
BeljectBa. [TocTosiHHass ABorazipo

34

TersioBoe paBHOBecHe. TeMriepaTypa
Y eé usmepenue. lllkana Temreparyp
Lenbcus

35

TenioBoe paBHOBecHe. Temneparypa
U eé usMmepenue. Illkana Temneparyp
Lenbcus

36

Npeanbhbiii ra3 B MKT. OcHoBHOe
ypaBHeHue MKT

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

37

Npeanbhbiii ra3 B MKT. OcHOBHOe
ypaBHeHue MKT

bubnroreka LJOK
https://m.edsoo.ru/ff0c4fde




Ab6comtoTHasi TeMriepaTypa Kak Mepa
cpe/iHell KWHeTHUYeCKON SHepruu

bubmoTeka LIOK

38 JBIDKEHHS] MOJIEKYJI. Y paBHEHHe https://m.edsoo.ru/ff0c511e
MenpeneeBa-KnamnelipoHa
AbcomtoTHasi TeMriepaTypa Kak Mepa

39 cpe/iHell KWHeTUUYeCKON SHepruu bubmoreka LJOK
IBWKeHUs MOJIEKYJI. YpaBHEHHe https://m.edsoo.ru/ff0c511e
MeHjeneeBa-KnarnelipoHa

40 3akoH [lanbToHa. ['a30Bbie 3aKOHBI

41 3akoH [anbToHa. ['a30Bbie 3aKOHBI

42 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHast pabota

43 «HccmenoBaHre 3aBUCHMOCTH
MeXK/y rapaMeTpamMu COCTOSIHUS
pa3pekeHHOro rasa»

44 N3oriponieccel B uieaqbHOM rase 1 bubmoreka LJOK
ux rpaduueckoe rpecTaB/ieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 sHeprus
TepMO/IMHAMUUeCKOUW CUCTEMBI U

45 crnioco0Onl eé u3MeHeHusi. KonvyectBo bubnuoreka LIOK
TEeTIOThI ¥ paboTa. BHyTpeHHSsIs https://m.edsoo.ru/ff0c5952
SHeprus 0HOAaTOMHOI'O U/jeabHOro
rasa

bubnuoreka IIOK

46 Bupiet TeriomnepesaH https://m.edsoo.ru/ff0c5¢36
Y penbHas TEMJI0EMKOCTD BelljeCTBa.

47 KonmyecTBo TeryioTs! pu bubmoreka LIOK
Teruionepeaue. AuabaTHbIN https://m.edsoo.ru/ff0c5¢36
TrpoLiecc

48 Y jenbHas Teri0éMKOCTh BellecTBa. bubmoreka IIOK

KonmyecTBo TeroTs! pu
Teryionepeiaue. A muabaTHbIN

https://m.edsoo.ru/ff0c5c36




nporiecc

49 [TepBbIii 3aKOH TEPMOAVHAMUKU U Bbubmoteka LIOK
ero rNMpUMeHeHHe K W30MpoLieccam https://m.edsoo.ru/ff0c5efc
50 [TepBbIi 3aKOH TEPMOAVHAMUKU U bubmoreka LIOK
ero NMpUMeHeHHe K h30MpoLieccam https://m.edsoo.ru/ff0cSefc
Heo0b
| oo soowons
pupoze. Drop https://m.edsoo.ru/ff0c6230
TepMOJAMHAMUKA
Heob
| et soowons
pupoge. Srop https://m.edsoo.ru/ff0c6230
TepMOJMHAMUKA
53 [Mpuniun aevicteus u KIT/1 bubmoreka LJOK
TEI/I0BOW MallMHbI https://m.edsoo.ru/ff0c600a
54 Lukn Kapxo u ero KIT/I
ec OKoJioruyeckyie rnpobseMsl
TeI/I09HePreTHKU
0606 %
56 MZHL;I? I?Itluﬂlfas}l,%;);mm OcHOBBI Bubmorexa [OK
« .
YZAP https://m.edsoo.ru/ff0c6938
TepMOAUHAMUKI»
KonTpo bora o Teme
57 MiTeijI}sIIaHHEz Q)I::I/Il;a TOI:HOBLI Bubmorexa LOK
« .
Y/P https://m.edsoo.ru/ff0c6a50
TepMOAMHAMUKI»
cg [Tapoobpa3oBaHue 1 KOHZEHCALHSI. bubmoTeka LIOK
VcnapeHue 1 KumeHue https://m.edsoo.ru/ff0c63b6
£g [Tapoo6pa3oBaHue ¥ KOHZEHCALIHSI. bubmoTeka [IOK
WcrapeHue 1 KureHue https://m.edsoo.ru/ff0c63b6
Ab
G | anaxsiocs nosayxa, Hacomsersn BGiorexa LIOK
Hyxe: M https://m.edsoo.ru/ff0c64d8
nap
61 AOGCoJTFOTHast 1 OTHOCUTE TbHAs bubmoteka LIOK

B/JI&)KHOCTh BO3/yxa. HackleHHbIN

https://m.edsoo.ru/ff0c64d8




nap

TBéppoe Teso. Kpucramivueckue v
aMmop(@Hble Tesia. AHU30TPOIHUS

bubmoteka LIOK

62 % K
CBOICTB KpHUcCTa/UIoB. JKuKue https://m.edsoo.ru/ff0c65f0
KpucTasibl. COBpeMeHHbIe
MaTepHaJIbl
IT .
o | e
A ' https://m.edsoo.ru/ff0c6708
Cybmumariys
IT .
o | e
A ' https://m.edsoo.ru/ff0c6708
Cybmmariust
bubnroreka LJOK
65 N 0
PABHEHHE TEIUIOBOTO bandrca https://m.eds00.ru/ff0c6820
C) .0 %
o | S s e
AL A P https://m.edsoo.ru/ffO0c6bcc
3apsi/ioB
I )
o | s e
YTpOBOA ) https://m.edsoo.ru/ff0c6bcc
COXpaHeHUs IeKTPUUEeCKOro 3apsijja
B i .3
6 | Kynon, Toueusnit snextpseca bitbmorexa LIOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsif
HanpspkEHHOCTB 3/1IEKTPUUYECKOTO
69 niosis. [IpyHLMI cynepnosuyuu Bbubmoreka LIOK
3/1IeKTpUUeCcKuX rosieid. JInHuu https://m.edsoo.ru/ff0c6df2
HarpspKEHHOCTU
HarpsykéHHOCTB 3/1eKTPUUeCKOro
70 niosis. [IpuHLMI cynepnosuuuu bubmoteka LIOK
3/1IeKTpUUecKuX rosiei. JInHuu https://m.edsoo.ru/ff0c6df2
HaIpsDKEHHOCTU
71 PaboTa Cut 3/1eKTPOCTaTHYECKOTO bubmoreka IIOK




riosist. [ToTeHian. Pa3HOCTh
MOTEeHLaI0B

https://m.edsoo.ru/ff0c6f00

72

PaboTa CuJT 3/1eKTPOCTaTHUYECKOTO
riosist. [ToTeHian. Pa3HOCTh
MOTEeHLIUaI0B

bubnmoreka IIOK
https://m.edsoo.ru/ff0c6f00

73

HpOBO,Z[HI/IKI/I " JUSJIEKTPUKU B
3JIEKTPOCTATUYECKOM I10J1€.
,[[I/IB]IGKTPI/I‘JECK&H IMPpOHULIa€EMOCTD

bubmoreka LIOK
https://m.edsoo.ru/ff0c7018

74

OneKTpoéMKocTb. KoHgeHcaTop

bubmoreka IIOK
https://m.edsoo.ru/ff0c7126

75

OJIEKTPOEMKOCTH IJIOCKOTO
KOHJleHcaTopa. DHeprus
3apsDKeHHOI 0 KOHZleHcaTopa

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

76

OJIEKTPOEMKOCTh MJIOCKOTO
KOH/IeHcaTopa. JHeprus
3apsUKeHHOI0 KOH/|eHcaTopa

bubmoreka LJOK
https://m.edsoo.ru/ff0c72c0

77

JlaboparopHas pabota "3mMepeHue
3/IeKTPOEMKOCTU KOHeHcaTopa"

78

[MpuHLMN AeicTBUS U IPUMeHeHe
KOH/IeHCAaTOPOB, KOMTUPOBA/ILHOT'O
anrapara, CTpyHHOro TIpUHTepa.
OnekTpocTaThyeckas 3aljura.
3asemsieHre 371eKTponprubopoB

79

OneKTpUUYeCcKri TOK, yCJIOBUS €ero
cyljectBoBaHUs. [10CTOSHHBIN TOK.
Cuia Toka. HanpsokeHue.
Cornpotunienue. 3akoH Oma 1
y4JacTKa Lienu

80

ONeKTpUYeCcKri TOK, YCJIOBUS €ero
cyljecTBoBaHUs. [10CTOSHHBIN TOK.
Cuia Toka. HanpsokeHue.
CornpoTurByieHre. 3aKkoH Oma 171t




y4dacCTKa Lernun

HOC]I@,Z[OBEITEIIBHOG, Mapa/iyie/IbHOE,
CMelllaHHOe coeilMHeHHre

bubnmoreka IIOK
81 MpOBOAHNKOB. JlabopaTopras https://m.edsoo.ru/ff0c74£0
pabora «/3ydyeHre CMeIIaHHOTO
COeZIMHeHUs Pe3UCTOPOB»
[TocnenoBarenbHOe, TIapasie/ibHOE,
CMelllaHHOe Coe/IuHeHHe Bu6miorexa LIOK
82 MPOBOJHNMKOB. JlabopaTopHas https://m.edsoo.ru/ff0c74£0
pabora «/3yueHre CMEIIaHHOTO o ]
COeZIMHeHUs pe3UCTOPOB»
83 PaboTa 1 MOIIIHOCTb 37IeKTPUYECKOTO bubmoreka LIOK
TOKa. 3aKoH [Ixoyis-JleHua https://m.edsoo.ru/ff0c7838
84 PaboTa ¥ MOIIIHOCTD 3/IEKTPUUYECKOTO bubmoreka IIOK
TOKa. 3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa /17151 TOJTHOM (3aMKHYTOM) Bu6miorexa LIOK
85 27IeKTpHuecKoit er. Kopotkoe https://m.edsoo.ru/ff0c7ae0
3aMbIKaHHe.
3akoH Oma /17151 TIO/THOM (3aMKHYTOM)
sneKTpuueckoi ienu. KopoTkoe
86 3aMbIKaHue. JTabopaTopHast paboTa iggg;i::;asi?f 0T ae0
«3mepenure 3/]C MCTOUHMKA TOKA U
€r0 BHYTPEHHEro COTIPOTHB/IEHUS»
3akoH Oma /17151 TIO/THOM (3aMKHYTOM) Bu6miorexa LIOK
87 2/IEKTPHHECKOH werH. KopoTkoe https://m.edsoo.ru/ff0c7ae0
3aMbIKaHHe.
OneKTpoHHasi MPOBO/IMMOCTh
88 TBEDP/bIX METa/IJIOB. 3aBUCUMOCTb
COTIPOTHUBJIEHUS] METAJIJIOB OT
Temrepatypbl. CBepXIIpOBOIUMOCTh
89 OneKTpuuecKuii TOK B BaKyyMme.

CBOMCTBA 3/IEKTPOHHBIX ITyUKOB




[TonyTripoBOIHUKY, UX COOCTBEHHAs
Y TIpYMeCHasi TPOBOAUMOCTb.

bubmoTeka LIOK

90 CBoiicTBa p—n-Tiepexoza. https://m.edsoo.ru/ff0c84ae
[TosyTipOBOTHUKOBBIE MPHUOOPEI
[TosyripoBOAHUKU, WX COOCTBeHHAsT

91 Y IpUMeCHast IPOBOAUMOCTb. bubmoreka LJOK
CBolicTBa p—n-Tiepexo/a. https://m.edsoo.ru/ff0c84ae
[TosyTipoBOITHUKOBBIE TIPHUOOPEI
OneKTpUUeCcKuii TOK B pacTBOpax U
pacrniaBax 3JIeKTPOJIUTOB. bubnuoreka IIOK

92
O/eKTpo/IUTAYeCKasi IUCCOLALIUS. https://m.edsoo.ru/ff0c82ba
OJIEKTPOJIU3
OneKTpUUYeCcKuii TOK B pacTBopax 1
pacrniaBax 3JIeKTPOJIUTOB. bubmmoreka IIOK

93
OeKTPO/IUTAYeCKAsi IUCCOLIAALIUS. https://m.edsoo.ru/ff0c82ba
OJIEKTPOJIU3
OneKTpUuecKuii TOK B rasax.

94 CamocTosiTennbHbIN 1 bubmoteka LIOK
HEeCaMOCTOSITe/IbHbIN pa3psif. https://m.edsoo.ru/ff0c84ae
Monnus. [1nazma
OnekTpuueckue MprUOOPLI U

95 YCTPOMCTBA U UX MPAKTUYECKOe bubmoteka LIOK
npuMmeHeHue. IIpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHoCTH

96 O60611aroiuil ypok BubmoTeka [IOK
«DJIeKTPOJUHAMUKa» https://m.edsoo.ru/ff0c88be
IToBTOpEHUE TI0 TEMe

97 «OnekTpocTaTyka. [TocTosIHHbIN Bubmmoreka LIOK
371eKTpuueckuii Tok. ToKu B https://m.edsoo.ru/ff0c8a8a
Pa3/IMUHBIX Cpejax»

98 Pe3epBHbIii ypok. [ToBTOpeHue 110 bubmoreka LJOK

TeMme "DNeKTpogHaMUKa"

https://m.edsoo.ru/ff0c8c56




99 [TpomMesKkyTOUHas aTTecTalus 1
100 Pe3epBHbIi ypok. O0001aronmi 1 bubmoTeka [IOK

ypoK 110 TeMaM 10 Kacca https://m.edsoo.ru/ff0c8f6¢c
101 Pe3epBHbIii ypok. O6061aroLi 1 bubmoreka LJOK

ypoK 1o TeMaM 10 Knacca https://m.edsoo.ru/ff0c8f6¢c
102 Pe3sepBHblii ypok. O6061arommii 1 bubmoTeka LIOK

ypOK 110 TeMaM 10 Kacca https://m.edsoo.ru/ff0c8f6¢c

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 K/TACC

KosmmuecTBO yacoB

OnekTpoHHbIe IU(ppoBbIe

1:;“ Tema ypoka Beero KoHTpo/IbHBI IIpakTHUueckue ﬂ:;jw“ﬂ o0pasoBare/bHbIe
e padoTbI padoThI pecypchl

[TocTosiHHBIE MarHUTHI U UX

1 B3auMoZencTBre. MaruutHoe rose. 1 Bbubmoteka LIOK
BekTop MarHMTHOM MHAYKLIWH. https://m.edsoo.ru/ff0c9778
JIMHKMY MarHUTHOW MHAYKLIUU
[TocTosiHHBIE MarHUTHI U UX

9 B3auMoZencTsre. MarautHoe rnose. 1 Bbubmoteka LIOK
BekTop MarHMTHOM MHAYKLIWN. https://m.edsoo.ru/ff0c9778
JIMHKMY MarHUTHOW MHAYKLIUN
MarHuTHoe 110J1e IPOBO/IHMKA C

3 TOKOM. OmBIT JpcTea. 1 bubmoreka LIOK
B3aumogeiicTBre MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
MarHuTHoOe 110J1e POBO/IHUKA C

4 TOKOM. OmBIT JpcTea. 1 bubmioteka LIOK
B3auMozeiicTBre TIPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «/3yueHue

5 MaFHgTHOf")O HOiH KaTyI.LIKI/IyC 1 1 Bubworexa LIOK

https://m.edsoo.ru/ff0c98fe

TOKOM»
[leiicTBe MarHUTHOTO T0JIS1 Ha bubnuoreka LIOK

6 1
MPOBOJHUK € TOKOM. Cuia Amriepa. https://m.edsoo.ru/ff0c9acO

7 CraproBast MOHUTOpPUHIOBast paboTa 1 1

8 [leiicTBe MarHUTHOTIO TOJIS1 HA 1 1 Bbubmoteka LIOK
MPOBOJHUK € TOKOM. Cuia Amriepa. https://m.edsoo.ru/ff0c9acO
JlabopaTopHasi paboTa
«VccnenoBanue JeicTBus
MOCTOSTHHOT'O MarHyTa Ha PaMKy C




TOKOM»

[lelicTBe MarHUTHOTO TIOJIS HA
JBIDKYIIYIOCS 3apsUKeHHYT0
yactuily. Cusa Jlopenija. Pabora
cusiel JIopeHiia

bubmoteka LIOK
https://m.edsoo.ru/ff0c9df4

10

[elicTBHE MarHUTHOTO TIOJIS HA
JBIDKYIIYIOCS 3apsDKeHHYH0
yactuily. Cuna Jloperma. Pabora
cuiibl JIopeHija

bubmioreka LIOK
https://m.edsoo.ru/ff0c9df4

11

OneKTpoMarHUTHasi UHAYKLUS.
[ToTOK BeKTOpa MarHUTHOM
nHAyKUud. D1C UHAYKIUA. 3aKOH
3/71eKTPOMAarHUTHOM UHAYKLUU
®dapanes

12

OneKTpoMarHUTHasi UHAYKLUSL.
[ToToK BeKTOpa MarHUTHOM
nHAyKud. DC UHAYKIYA. 3aKOH
3/71eKTPOMarHuTHOM UHAYKLIUU
®dapanes

13

JIabopaTopHasi paboTa
«WccnemoBanye sIBJIeHUS
3JIEKTPOMAarHUTHOM UHIYKI[AW»

bubnuoreka IIOK
https://m.edsoo.ru/ff0cal50

14

VHyKTUBHOCTS. fIB/1eHKe
caMouHAyKiuu. 3/1C
CaMOUHAYKLWW. DHePrus

MarHMTHOT'O IMOJIA KaTyYIIKKU C TOKOM.

BHEKTpOMaFHI/ITHOQ moJsie

bubmuoreka IIOK
https://m.edsoo.ru/ff0ca600

15

VHyKTUBHOCTS. fIB/1eHKe
caMmouHAyKiuu. 3/1C
CaMOWHAYKLWW. DHePrus

MdI'HUTHOT'O T10JI KaTYIIKKW C TOKOM.

BHeKTpOMaI‘HI/ITHOE I1ojie

bubmoreka [IOK
https://m.edsoo.ru/ff0ca600

16

TexHuUecKre yCTpOMCTBa U UX




MMpYUMeHeHHEe: MMOCTOsAHHbIE
MAarHUThI, 3JIEKTPOMAarHUThI,
3JIEKTPOABUI'aTe/Ib, YCKOPHUTE/IN
3JIEMEHTAPHbIX YaCTHILI,
WHAYKIKWOHHAA redb

17

O06o01aromuit ypok «MarHuTHoe
riosie. DJ1IeKTpPOMarHuTHast

VHYKLIUSI»

bubmoreka LIOK
https://m.edsoo.ru/ff0cab82

18

[ToBTOpeHue no Teme «MarHuTHoe
roJie. J/IeKTPOMarHuTHast
UHIYKLWS»

bubmoreka LIOK
https://m.edsoo.ru/ff0Ocad58

19

CBoOo/iHBIE MEXaHUUECKHE
KosnebaHus. "'apMoHUuecKre
KojnebaHus1. YpaBHeHHE
rapMOHHWYECKHUX KOJIe0aHUH.
IIpeBpalieHre 3HEprUU

bubmioreka LIOK
https://m.edsoo.ru/ff0caf06

20

CB0bo/iHBIE MeXaHUUeCKHe
KonebaHus1. "'apMoHUUeCKHe
KosnebaHus. YpaBHeHHE
rapMOHWYECKUX KOJie0aHUH.
IIpeBpallienrie 3HEpPrUU

bubmioreka LIOK
https://m.edsoo.ru/ff0caf06

21

JlaboparopHasi pabota
«/ccnenoBaHue 3aBUCMMOCTHU
repyo/ia Masibix KoneGaHuii rpy3a
Ha HUTH OT JIJTUHBI HUTU U MaCChI
rpy3sa»

22

KosnebarenbHbIi KOHTYP.
CB00OO/HbIE 3/IeKTPOMarHUTHbIE
KosnebaHus B UiealbHOM
KosiebaTesTbHOM KOHTYpe. AHaIoTHst
MeXX/1y MeXaHUUeCKUMH U
3/IEKTPOMarHUTHBIMU KOJIe0aHUSIMU

bubmioreka LIOK
https://m.edsoo.ru/ff0cb820

23

®opmyna TomcoHa. 3akKoH

bubmioreka LIOK




COXpaHeHHst SHEePTUH B /€A IbHOM
KosiebaTesTbHOM KOHTYpe

https://m.edsoo.ru/ff0cb9c4

24

®opmyna TomcoHa. 3akKoH
COXpaHEeHUsI JHEPTUU B U/leaTbHOM
KosiebaTesTbHOM KOHTYpe

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

25

IIpencraBneHve 0 3aTyXarOIUX
KonebaHusx. BIHYX/IeHHbIe
MeXaHWuecKue KojebaHusl.
Pe3onaHc. BeiHyXieHHbIe
3/IeKTPOMarHUTHbIe KojieOaHUsI

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

26

[TpencTaBieHNe O 3aTyXarOIUX
KosnebaHusx. BeIHYK/[eHHbIe
MeXaHUYeCcKHe KojiebaHusl.
Pe3onanc. BeiHyKIeHHbIE
3/IeKTPOMarHUTHBIE KOJTe0aHUs

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

27

[TepeMeHHBIH TOK.
CuHycoujanbHbIN NlepeMeHHBbIN TOK.
Mo1IHOCTb TepeMeHHOr 0 TOKa.
AMIUIMTYJHOE U el CTBYoILlee
3HayeHue CU/bI TOKa U HalpsDKeHUs

bubmioreka LIOK
https://m.edsoo.ru/ff0cbd34

28

Tpancgopmarop. [Ipor3Bo/cTBO,
repesiaua v norpebseHue
3/1eKTPUYECKOW SHEPTUU

29

YCTpOHCTBO U MpakTUUecKoe
rpYMeHeHHe 3/1eKTPUYEeCKOro
3BOHKA, reHepaTopa NepeMeHHOT0
TOKa, JIMHUH 371eKTporiepeau

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

30

JKOJIOTUYeCKUe PUCKU IpU
NIPOM3BOJICTBE 3/IeKTPOIHEePIUH.
KynbTypa ncrnoss3oBanus
3JIeKTPO3HEPryy B NIOBCEJHEBHOM
JKU3HU

31

MexaHuueckue BOJIHBI, yCJIOBUA

bubmoreka LIOK




pacripoctpaHenus. [lepuos.
CKOpOCTh pacrpocTpaHeHus U
J/MHa BO/IHbL. [Tonepeunslie u
TNIPO/I0/IbHbIE BOJIHBI

https://m.edsoo.ru/ff0cca54

MexaHrueckue BOJIHBI, YC/IOBUS
pacrnipoctpaHenus. [lepuos.

32 CKOpOCTh pacripoCcTpaHeHus U Bubmorexa LIOK
https://m.edsoo.ru/ff0cca54
JI/TMHA BO/IHBL. [lonepeuHsbie U
TPO/I0/IbHBIE BOJTHBI
33 3ByK. CKOpOCTBb 3ByKa. ['pOMKOCTB bubmoteka LIOK
3ByKa. Bricora ToHa. Tem0Op 3ByKa https://m.edsoo.ru/ff0cccOc
34 3ByK. CKOpPOCTb 3BYyKa. [ pOMKOCTb bubmioreka LIOK
3ByKa. Bricora ToHa. Tembp 3ByKa https://m.edsoo.ru/ff0cccOc
O/eKTpOMarHUTHbIE BOJHbI, UX
35 CBOI‘/’Icha U CKOpOCTh. I1IKasna Bubmorexa LIOK
https://m.edsoo.ru/ff0ccfe0
3/71eKTPOMAarHUTHBIX BOJTH
OeKTpOMarHUTHbIE BOJTHBI, UX
36 CBOI‘/'ICEBa 1 cKopocTs. [IIkana Bubmorexa LIOK
https://m.edsoo.ru/ff0ccfe0
371eKTPOMAarHUTHBIX BOJTH
[IpuHLMIIBI pafyOCBA3U U
37 TesieBUzieHs1. Pa3BuTue cpejCTB
cBs3U. Pagmonokanys
38 [ToBTOpeHwUe 10 TeMe «Kosiebanus u bubmoteka LIOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[TpsimonIMHeHOe pacrpocTpaHeHue
39 CBeTa B OZJHOPO/IHOM cpejie. bubmoreka LIOK
ToueuHbli ICTOYHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
[IpsimonMHeHOe pacrpocTpaHeHre
40 CBeTa B OZJHOPO/IHOM cpefie. bubmioreka LIOK

ToueuHbIi UCTOYHUK CBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350




Otpaxkenue cseta. 3aKOHbI

41 oTpakeHus cseta. [IocTpoenue Bubworexa LIOK
= https://m.edsoo.ru/ff0cd4e0
1300paXeHH B TVIOCKOM 3epKaJie
OtpakeHue cBeTa. 3aKOHBbI
42 0T§a>1<eHHﬂ cseta. [TocTpoenue Bubamorexa LIOK
= https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B TUIOCKOM 3€epKajie
ITIpenomnenue ceeta. [1omHOe
43 BHYTpPeHHee OTpakeHue. bubmoreka LIOK
[TpenenbHbBIN YroJ1 MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPa)KeHHsI
IIpenomnenue cseta. IlonHoe
44 BHYTPEHHee OTpakKeHue. bubmioreka LIOK
[TpemenbHBIN YroJ1 TIOJTHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHET0 OTpa’KeHHsI
45 JlaboparopHasi paboTa «V3mepeHue bubmioreka LIOK
TroKasareJisi MpesioM/IeHUs CTeKJIa» https://m.edsoo.ru/ff0cd67a
JIvn3bl. [TocTpoeHue W300pa’keHUM
46 B JIMH3e€. d)opfflyna TOHKOﬁpHHHBLI. Bubmorexa LIOK
https://m.edsoo.ru/ffOcddl1e
YBenuueHue JIMH3bI
JIun3el. ITocTpoeHue n306pakeHN
47 B JINH3eE. CDOPE/IYJIa TOHKOﬁPHHHBLI. Bubmorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI
JlabopaTopHasi paboTa
48 «/ccnenoBaHue CBOMCTB
1300pa’keHUM B JIMH3aX»
49 Hucnepcusi cBeta. C/I0’KHBIN COCTaB
6esoro cBeta. LIgert.
=0 Hucnepcus ceeta. C/I0XKHBIM COCTaB
6enoro ceeta. LIBer.
51 Hucnepcusi cBeta. C/10>KHBIN COCTaB

Genoro ceeta. L]BeT. JTabopaTopHas
pabota «HabJrozieHre qucnepcuu




CcBeTa»

5o Nurepdepenius cBeta. [Audpakiys bubmoteka LIOK
cBeTta. [IudpakivoHHas periéTka https://m.edsoo.ru/ff0ced22
53 WNurepdepenius cBeta. Audpakiys bubmioreka LIOK
cBeTa. [JudpakijioHHast peméTka https://m.edsoo.ru/ff0ced2?
54 [TonepeyHOCTHb CBETOBBIX BOJIH. bubnuoreka LIOK
[Monsipy3anus cBeta https://m.edsoo.ru/ff0cf02e
Onrtuueckre MpuOOPBI ¥ yCTPOMCTBA
55 Y yCI0BUS MX 6€30macHOro
TpUMeHeHUsI
['paHuLIbl TPUMEHUMOCTU
56 KJIaCCUYeCKOW MeXaHUKH. bubmoteka LIOK
[TocTynaTel cieliuanbHOW TEOPUMA https://m.edsoo.ru/ff0cf862
OTHOCHTE/IbHOCTH
OTHOCUTETBHOCTD
57 OJHOBPEMEHHOCTHU. 3aMe/lJieHue Bubmorexa LIOK
https://m.edsoo.ru/ffOcfa42
BpeMeHU U COKpallleHue [IJTUHbI
OHeprus U UMITY/IbC
58 PeSITUBHUCTCKON yacTHUIlbl. CBs3b bubmoTeka LIOK
Macchl C SHepruei U UMIMYJ/IbCOM. https://m.edsoo.ru/ffOcfc68
OJHepPrus rnokost
OHeprusi ¥ UMITyJIbC
59 PeSITUBUCTCKON yacTullbl. CBs3b bubmioreka LIOK
MaccChl C SHePTUel ¥ UMITYJTbCOM. https://m.edsoo.ru/ff0cfc68
OHeprus Mnokost
[ToBTOpeHue 1o TeMe «OnTHKA.
60 OCHOBEI Criel{MaabHOM Teopuun Bubuorexa LIOK
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTE/IbHOCTU»
61 ®otoHbl. Dopmyiia [11aHKa. Bbubmoteka LIOK
OHepruist ¥ UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfe16
62 OTKpeITHE U UCCIe[J0OBaHKe bubmoreka [IOK

dotosddekra. OmbiTe A. T'.

https://m.edsoo.ru/ff0Ocffc4




CroneroBa

3akoHbl hoToaddekTa. YpaBHeHHe

bubmioreka LIOK

63 )’ % .
HHIITelHa A GOTOSPpeKTa https://m.edsoo.ru/ff0d015e
«Kpachas rpanutia» dhotosddekra
3 %
o | o b e
A ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuiia» dhoTto3ddekra
.0 IT. H.
65 ﬁiggez:ae C)]:fl;auqelz;f: I elicTBue Bubmmorexa LIOK
AcBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
.0 I1. H.
66 J’ZI[eelZ]eIeZBHae (;?Ii;auqelz;feb I elicTBue Bubmorexa LIOK
AcBd. A https://m.edsoo.ru/ff0d04a6
cBeTta
TexHUuecKre yCTpOWCTBa U
TpaKTHUUecKoe TpUMeHeHue:
67
(dhoTo3/1eMeHT, POTOAATUMK,
cosiHeuHast baTapesi, CBETOZMO
68 Perienvie 3aiau 1o teMe «3/1IeMEHTBI Bbubmoteka LIOK
KBAHTOBOU OIITUKUI» https://m.edsoo.ru/ff0d0302
M T .0
o | e T o
P®OPA p https://m.edsoo.ru/ff0d091a
yactul. [TaHeTapHast Mozieslb aToMa
M T .0
o | e T O
P®OPA p https://m.edsoo.ru/ff0d091a
yactuil. [TnaHeTapHast Mozie/ib aTOMa
bubmioreka LIOK
71 IT b
OCTy/IaTh bopa https://m.edsoo.ru/ff0dOafa
bubnuoreka IIOK
72 IT )
OCTy/IaTel bopa https://m.edsoo.ru/ff0dOafa
73 W3nyyeHue u norsoiieHue (poTOHOB bubmoreka LIOK

TIpY Tiepexo/ie aToMa C OJHOTO
YPOBHS SHEpruy Ha Apyroui. Buzbl

https://m.edsoo.ru/ff0dOafa




CTIeKTPOB

74

Bo/iHOBBIE CBO¥CTBA YacTUI]. BOTHBI
ne Bpotins. KopnyckysipHo-
BOJTHOBOU iyanu3M. CIIOHTaHHOe U
BBIHY)K/IEHHOE U3/yYeHHe

bubmoteka LIOK
https://m.edsoo.ru/ff0d0ca8

75

BoJ/iHOBBIE CBOMCTBA YacTUI]. BOTHBI
ne bpoiins. KopryckyasipHo-
BOJTHOBOM fyanu3M. CIIOHTaHHOe U
BBIHY)K/IEHHOE U3J/ly4eHHe

bubmioreka LIOK
https://m.edsoo.ru/ff0d0ca8

76

OTKpbITHE PaZIMOaKTUBHOCTH.
OnbiThl Pe3epdopaa 1o
oripe/ie/IeHUI0 COCTaBa
Pa[MO0AKTUBHOTO U3/Ty4YeHHsI

bubmioreka LIOK
https://m.edsoo.ru/ff0d0fd2

77

CsoiicTBa anb(a-, bera-, raMma-
usnyueHus. Biusinue
PaZIMOAaKTUBHOCTH Ha >KUBbIE
OpraHu3Mbl

78

CsoiicTBa anba-, bera-, raMma-
u3nyuyeHus. BnusHue
Pa/IMO0AKTHBHOCTH Ha )KUBbBIE
OpraHU3MbI

79

OTKpbITHE IPOTOHA ¥ HEUTPOHA.
W3oTorbl. Anbba-pacmnag,.
ONeKTPOHHBIN Y O3UTPOHHBIN
Oeta-pacnag. 'amma-u3nyueHve

Bbubmoreka LIOK
https://m.edsoo.ru/ff0d1162

80

OHeprusi CBsI3U HyK/IOHOB B sifipe.
AnepHble peakiyu. nepHbIN
peakrtop. [Tpo6ieMbl, IepCIIEKTUBHI,
5KO0JIOTUYeCKHe acleKThl Z1epHOM
SHEepreTUKu

bubmoreka [IOK
https://m.edsoo.ru/ff0d1356

81

JneMeHTapHble yacTulbl. OTKpbITHE
Mo3UTpoHa. MeTo/ibl HabmoeHN s 1
perucTpalnyy 1eMeHTapHbIX

bubmoreka LIOK
https://m.edsoo.ru/ff0d0e38




yactull. Kpyrsli cron
«DyH/laMeHTa/IbHbIe
B3aumogencTsus. EquHCTBO
(u3ryeckoit KapTUHBI MUpa»

82

Bup 3Bé3gHoro Heba. Co3Besaus,
SIPKKe 3BE3/Ibl, TUIAaHEThI, KX
BUAMMOe [BikeHre. CoHeuHast
cucTema

83

Connie. Co/iHeYHasi akTUBHOCTb.
NcTtounuk sHeprum CosiHIja U 3BE3]

84

3BE3/1b], UX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/1bl T/IaBHOU
T0C/Ie/l0BaTe/IbHOCTH. BHyTpeHHee
cTpoeHue 3Bé37. CoBpeMeHHbIe
Tpe/iCTaB/IeHUs O MPOUCXOXKIEHUU U
spooLM CoJTHIIA U 3BE3/

85

Mneunsbiii [TyTh — Hala
I"anakTtrka. [lonoxxeHue u
IBwkeHne CosHua B ["anakTuke.
I'anakTykuy. YépHbIe ObIPHI B SApax
rajakTHUK

86

Bcenennas. PazberaHue rajakTHK.
Teopust bonbloro B3peiBa.
PenukToBoe usnyuenue.
MeTaranakTHKa

87

Bcenennas. Pasberanue raaiakTk.
Teopust bosbiioro B3pbiBa.
PenukroBoe usnyuenue.
MeTaranakTHKa

88

HepelieHHbIe Po6/IeMBI
aCTPOHOMUHU

89

[ToBTOpEHUe Ha TeMy «DJIeMeHTbI
aCTPOHOMUH U aCTPOPUINKI»




90

O6o6maromuii ypok. Posnb ¢husuku
Y aCTPOHOMHH B 5KOHOMHYECKOH,
TeXHOJIOTUUeCKOU, COL[UaIbHOU U
3TUUeCKOH cdepax esaTebHOCTH
yesioBeKa

91

O6o6maromuii ypok. Posb 1 MecTo
(h13UKM U aCTPOHOMUHU B
COBPEMEHHOU HayUHOU KapTUHe
Mupa

92

O6o011arotuii ypok. Posb
(ur3nueckoil Teopuu B
(hopMHpOBaHWY TIPeCTaBIEHHI O
(ur3nuecKoit KapThHe MUpa

93

OO6ob6matomuii ypok. Mecto
(bu3rUecKoi KapTUHBI MUpa B
o0111eM psily COBpEMeHHBIX
€CTeCTBeHHO-HayUHBIX
rpe/iCTaB/IeHUM O NIPUPOJe

94

KonTponbHas paboTa 3a Kypc
busuKu

95

Pe3epBHbIil ypoK. MarHuTHoe mose.
O/1eKTpOMarHUTHasE UHAYKLIUS

96

Pe3epBHbIil ypok. MaruuTtHoe mnose.
O/1eKTpOMarHUuTHass UHAYKLIUS

97

Pe3epBHbIi1 ypok. OnTrka. OCHOBBI
CreLMaJbHOM TeOpUHr
OTHOCUTE/ILHOCTU

98

Pe3epBHbIii ypok. OnTrKa. OCHOBBI
CrieLMajbHOM TeOpuur
OTHOCHUTE/IbHOCTH




Pesepnbliii ypok. KBaHToBas pusuka.

99 DJjIeMeHTbI aCTPOHOMUU U 1 Brbmorexa OK
P https://m.edsoo.ru/ff0d1784
acTpor3uKu
OBIIEE KOJIMYECTBO YACOB I1O0 99

I[TPOI'PAMME







YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IbBHOI'O
ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

METOJUYECKUWUE MATEPUAJIBI /11 YUUTEJIA

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET






