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ITOACHUTEJ/IbHASA 3AITNCKA

[Tporpamma 10 ¢u3vke 0a30BOTO ypOBHS Ha YpOBHe cpejiHero o0iiero obpa3oBaHMs
pa3paboTaHa Ha OCHOBe TIOJIOXKEHUN W TpeOOBaHWM K pe3y/ibTaTaM OCBOEHUsS OCHOBHOM
obOpa3oBaTe/lbHOM TporpamMmel, TpeactaBieHHBIx B PI'OC COO, a Takke C YUYETOM
denepanbHOM paboueil MporpaMMbl BOCITUTaHUWS M KOHILIEMLIWM TIperiojilaBaHust yueOHOro
npengvera «®Pu3nka» B o0pa3oBaTesbHbIX OpraHu3alusax Poccuiickoli ®Pepaepaiuu,
peanu3yroluX OCHOBHbIE 00pa30oBaTe/IbHbIe MPOrPAMMBI.

Copepxanve TiporpaMMmbl 10 (PU3MKe HaripaB/ieHO Ha (OpPMHpOBaHUWe eCTeCTBEeHHO-
Hay4YHOM KapTWHBI MHpa oOyuaroruxcs 10-11 kmaccoB mpu oOydyeHMM UX (pu3vKe Ha
0a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/leTe/TbHOCTHOTO noxoza. [Iporpamma mno ¢usuke
cootBeTcTBYyeT TpeboBaHusiM ®I'OC COO K r1aHUPyeMbIM JIMUHOCTHBIM, TTPeIMETHBIM U
MeTarpeMeTHbIM pe3y/JbTaTaM OOyuYeHMs, a TakKe YUUThiBaeT Heo0X0JuMOCThb
peanu3alid MeXIpeAMeTHbIX CBsi3ell (PU3MKKA C eCcTeCTBeHHO-HayUYHbIMH YueOHBIMU
rnpeaMeTamMu. B Hel onpeziesisitOTCS OCHOBHBbIE L[e/IM W3y4YeHUs (PU3MKUM Ha YpPOBHE
cpenHero o0iiero obpa3oBaHusl, TUIAHUPYeMble pe3y/bTaThl OCBOEHUSI Kypca (PU3MKU:
JTMYHOCTHBIE, MeTaripe/]MeTHbIe, TIpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma mo ¢u3uKe BK/IOUAET:

. TJIaHUpyeMble pe3y/bTaTbl OCBOeHUs Kypca (u3uku Ha 0a30BOM ypOBHe, B TOM
YC/ie TIpeJMeTHbIe pe3yJIbTaThl 110 ro/jlaM 00yJeHus;

. coflep>kaHHe yueOHoro rpeameTa «Pu3mnka» 1mo rogaM 00yueHusl.

du3mKa Kak Hayka 0 Haubosiee 001MX 3aKOHAX TPUPO/IbI, BRICTYTIAsi B KauecTBe yueOHOTO
rpejMeTa B IIKOJie, BHOCUT CYL|eCTBeHHbIN BK/aJ B CUCTEMY 3HaHUN 00 OKpy»KarolleMm
mupe. IlIKonbHBIA Kypc (U3MKKM — CUCTeMOOOpasyromui /s ecTeCTBeHHO-HayUHBIX
yueOHBIX TIpeMETOB, IMOCKOJIbKY (pU3nuecKre 3aKOHBI Jie)KaT B OCHOBE TIPOIIECCOB U
SIBJIEHUM, W3yuaeMbIX XUMHeH, Ouomorued, dbu3mueckor reorpadueri ¥ aCTPOHOMHEH.
Vcrionb30oBaHve M akKTHMBHOe TNpUMeHeHue (U3MYeCKUX 3HaHWM OrpefenseT XapakTep U
pa3BuTHe pa3HOOOpa3HBIX TeXHOJOTuid B cepe SHEPreTHKH, TPAHCIIOPTAa, OCBOEHHS
KOCMOCa, TOTyUYeHUs] HOBbIX MaTepuasioB C 3aJlaHHbIMHA CBOMCTBaMH U Apyrux. M3yueHue
(bM3UKM BHOCUT OCHOBHOM BKJ/aZ, B (D)OPMUPOBaHUE eCTeCTBEHHO-HAayUHOM KapTHUHBI MHpa
oOyuatoiuxcs, B (GopMHpOBaHWe yMEeHUW TPUMEHSITb HayuHbIM MeTOJ, TO3HaHUsl MpU
BBITTOJTHEHUU MU YueOHBIX UCC/Ie/JOBaHUMH.

B ocHOBY Kypca (pu3uKH [/1s1 yPOBHS CpefiHero o0iriero obpa3oBaHUs TI0JIOXKEH psifl U7ew,
KOTOpPBbIe MOXXHO paCCMaTpyBaTh KaK MPUHLIUILI €10 OCTPOEHHS.

Hoes yenocmHocmu. B cOOTBETCTBUM C HeW KypC SIBJISIETCSL JIOTUYECKHU 3aBepIIEHHbIM, OH
COZIeP’)KUT MaTepuas U3 BCeX pas3fiesioB (PM3MKM, BK/IKOUYAET KaK BOMPOCHI K/IaCCUYECKOM,
TaK U COBPEMEHHOU (hH3UKHU.

Hoes eeHepanusayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca (Gu3uku 00beIMHEH BOKPYT
(u3nueckux Teopud. BefymyMm B Kypce siBiseTcs (OpMUPOBaHHWE TMpeACTaBIEHUU O
CTPYKTYPHBIX YPOBHSIX MaTepHH, Bell[eCTBe U T0JIe.



Hoes eymanumapuzayuu. Eé peanmu3aius ripejrosiaraeT UCIOIb30BaHUe TYMaHUTapHOTO
noTeHLMana (U3UUeCKOM HayKH, OCMbICTIeHHWe CBSI3W pa3BUTUS (H3UKU C pa3BUTHEM
obIilecTBa, a TakKe C MHUPOBO33PEHUECKWMH, HPABCTBEHHBIMM U 3KOJIOTUYECKUMU
npobJieMaMu.

Hoes npuxknaoHoli HanpagaeHHocmu. Kypc ¢u3vku ripefmnonaraeT 3HaKOMCTBO C IITUMPOKUM
KPYTrOM TeXHUUeCKUX U TeXHOJOTHYeCKUX TIPUIO’KeHUH U3yueHHbIX TeOPUM U 3aKOHOB.
Hoes 3kono2u3ayuu peanusyercs TIOCPeACTBOM BBeJeHUsSI 3/IeMEHTOB COJiepKaHus,
TIOCBAIIEHHBIX JKOJIOTUUECKUM TIpobjieMaM COBPeMEHHOCTH, KOTOpble CBsi3aHbl C
pa3BUTHEM TEeXHUKA W TEeXHOJIOTHMH, a Takke oOCykaeHWs mpobsem paljMoHaJbLHOTO
TIPUPO/IOTIO/TE30BaHUS M 9KOJIOTMUeCKol 6e301acHOCTH.

CTep)KHEBbIMM 3/IeMeHTaMHM Kypca (U3HMKU Ha YPOBHe cpefHero o0ijero obpasoBaHUs
SBJISIFOTCS (hr3nyeckue Teopuu (opMHUpOBaHKE TIPe/ICTaB/IeHUM O CTPYKType TTOCTPOeHHUS
bu3nueckor TeopuH, posid (PyHaMeHTaSbHBIX 3aKOHOB U TPHHIUIIOB B COBPEMEHHBIX
Mpe/ICTaB/IeHUsIX O TpUpOJie, TpaHUl[aX TIPUMEHUMOCTH TeOpHWH, [Jisg OMUCaHHs
eCTeCTBeHHO-HayUHbBIX SIBJIEHUU 1 TIPOLIECCOB).

CucTeMHO-/IeSITeJIbHOCTHBIN MOAX0/, B Kypce (PU3MKW peau3yeTcs NpekJe BCero 3a CUeT
OpraHv3aliy SKCIepUMeHTabHOW fAesaTeTbHOCTH oOyuaroiuxcs. i 6a30BOro ypoBHS
Kypca GHU3MKM — 3TO WCIIO/Mb30BaHWE CHUCTeMbl (DPOHTAMBHBIX KpPaTKOBPEMeHHbIX
9KCIIePUMEHTOB U 1abopaTopHBIX paboT, KOTOPhIe B MporpaMMe 110 ¢du3nKe 00beJuHEHBI B
OOIUI CTIIMCOK yueHUUeCKUX IMpaKTUuecKux paboT. BoifiesieHre B yKa3aHHOM IepeuHe
nabopaTropHbIX pabOT, TIPOBOAMMBIX [Jii KOHTPOJII U OLIEHKWU, OCYILeCTBISeTCs
yuaCcTHUKaMu 00Opa3oBaTeslbHOTO TMpoliecca MCXOAs M3 0CoOeHHOCTel TJIaHWPOBaHHUS U
ocHalleHuss KabuHeta ¢gusuku. [Ipu 3ToM obecrieunBaeTcsi OB/ajieHHe 00yYarOLUMUCS
yYMeHUSIMU TIPOBOJIUTH KOCBEHHBIE U3MEPEeHHsI, UCC/IeIOBaHMUs 3aBUCUMOCTeN (hHU3NUeCKUX
Be/IMUMH Y TIOCTaHOBKY OTIBITOB TIO TIPOBEPKe TIPe/I0KeHHbBIX TUIOoTe3.

Bosibilioe BHUMaHUe yAesisieTCsl pPellieH|I0 PACUéTHBIX M KaueCTBeHHBIX 3ajady. [Ipu 3ToM
[T PaCYETHBIX 3a/lau TMPUOPUTETOM SIBJISIOTCSA 3aZlaud C SIBHO 3aJJaHHOW (PU3MUecKou
MO/IeJIbI0, TI03BOJISIFOIIME TIPUMEHSITb H3yueHHble 3aKOHbl M 3aKOHOMEDHOCTH KakK U3
OJHOTO pa3fiena Kypca, TaKk W UWHTETPUPYS 3HAHWS U3 pa3HbIX pasjenoB. [s
KaueCTBEHHBIX 3a/lay TIPUOPUTETOM SIBJISIIOTCSA 3aZlaHUsi Ha OObsCHeHWe TPOTeKaHUs
(bu3nueckux sBJIEHUWA U TPOIECCOB B OKpYXKarolllel >KU3HH, TpeOyroiie BbiOOpa
bu3nUecKoit Mozies Jijisi CUTYal[uM MPaKTUKO-OPUEHTUPOBAaHHOTO XapaKTepa.

B cootBerctBun c TpeboBanusiMu DPIOC COO K MaTepHa/bHO-TEXHUUECKOMY
obecrieueHnI0 yueOHOTO TIpoijecca 0a30BbIM YPOBEeHb Kypca (GDU3HMKU Ha YPOBHE CPeIHEero
ob11iero o6pa3oBaHusi JO/DKEH U3y4yaThCsl B YC/IOBUSIX TIpeIMeTHOTO KabuHeTa (hH3UKU UIH
B yCJIOBUSIX MHTEIPHPOBAaHHOTO KaOMHeTa IMpeJMeTOB eCTeCTBeHHO-Hay4yHOro IMkia. B
KabuHeTe GU3MKKU [JO/DKHO OBITH HeoOXozumoe JjlabopaTopHOe O0O0OpyZOBaHHE ISt
BBLITIOJTHEHUS YKa3aHHBIX B TMporpamme 1o ¢u3MKe yueHHUeCKUX MpakKTUYecKuX paboT u
JeMOHCTpALIMOHHOe 000py/j0BaHuUe.



HemoHcTpaiiioHHoe o06opyzoBaHre (OpMUPYeTCs B COOTBETCTBUU C TIPUHLIATIOM
MUHUMAa/IbHOM [JOCTaTOUHOCTU U o0ecrieurBaeT TIOCTAHOBKY IlepeUrCIeHHbIX B
riporpamme 10 Gpu3MKe KIHUeBbIX JeMOHCTPALUM /1J1s1 UCCieIOBaHUS U3ydyaeMbIX sIBJIEHUH
¥ TIpOILIecCOB, ISMMUPUUECKMX U (dyHJaMeHTalbHbIX 3aKOHOB, WX TeXHUUYECKUX
TPYMEHeHUH.

JlabopaTopHoe ob6opyoBaHHe /i1 YUeHHUECKHUX IMpaKTUUeCKHX paboT dhopmupyercs B
BU/le TeMaTUUeCKHUX KOMIIJIEKTOB 1 00ecrieunBaeTCs B pacuéTe OJJHOTO KOMIIJIeKTa Ha JABYX
oOyuaroruxcs. TemaTrueckre KOMILIEKTHI TaODOPaTOPHOTO 000pY/I0BaHUS O/KHBI OBITh
MOCTPOEHbI Ha KOMILJIEKCHOM MCITO/Tb30BAaHUM aHAIOrOBbIX U LM(POBBIX MPUOOPOB, a
TaK)Ke KOMITbIOTEPHBIX U3MePUTe/IbHBIX CUCTEM B BU/le [IU(PPOBBIX TabopaTopuii.
OCHOBHBIMM 1ie/IIMU U3yueHust (GU3MKU B 00111eM 00pa30BaHUY SIBJISIOTCS:

e  (¢opmHupoBaHHEe WHTepeca W CTpemyieHus OOydaroluxcs K HayuHOMY H3yUeHHIO
TIPUPO/IbI, Pa3BUTHE X UHTE/JIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTeI;

e  pa3BUTHe TIpe/CTaB/ieHWH O HAyuyHOM MeToJe TI03HaHUs U (PopMHpOBaHUe
HCC/IeIOBATe/TbCKOT0 OTHOIIIEHUSI K OKPY KaloI[M SIBJIEHUSIM;

e  (dopmupoBaHWe HayuHOTO MMPOBO33DeHUs] KaK pe3y/jbTaTa W3yueHUsi OCHOB
CTpOeHUst MaTepuu 1 (yH/IaMeHTaIbHbIX 3aKOHOB (DH3UKH;

e  (opmupoBaHUe YMeHU 0ObACHATD sIBJIEHUS C UCTIO/Ib30BaHNeM (hH3UUeCKUX 3HaHUH
Y Hay4YHBIX /0Ka3aTe/bCTB;

e  (dopmupoBaHue MpeJcTaBAeHUN 0 PO GU3UKU JJisi Pa3BUTHS [[PYTUX eCTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOT UM,

HocTwkeHue 3TUX 1iesieli obecrieurBaeTCsi pellleHWeM C/eAYIOLIUX 3afiau B Tpoiiecce
n3yueHus: Kypca GU3UKH Ha YPOBHe cpejiHero o0iero oo6pa3oBaHus:

e  mpuobpeTeHMe CUCTEMBI 3HAaHUM 00 06X (PU3MUECKNX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSIX, BK/IIOUasi MeXaHWKYy, MOJIEKY/SpPHYIO (U3UKY, 37eKTPOAUHAMUKY, KBAaHTOBYIO
(bU3KKY U 3/1eMeHThl aCTPOU3UKY;

e  (dopmupoBaHWe YMEHWM TIPUMEHSITb TeOopeTHUecKue 3HaHUsl [/ OO0BsICHeHUs
(bu3uueckux SBJAEHUM B TIpUPOJle UM I TIPUHSATHS TPaKTUUeCKUX pellleHui B
TOBCeIHeBHOM »KU3HHU;

e  OCBOEHMe CIIOCOOOB pellleHUs] pa3/MUHbIX 33/ad C SIBHO 3aJ[aHHON (hH3UUeCKOM
Mo/iefblo, 3afiau, MOoJpa3yMeBalollMX CaMOCTOsTeNbHOe CO3ZaHue (PU3nueckKod Mojenw,
aJZIeKBaTHOM yCJIOBUSIM 3a/lauy;

e  TMOHUMaHHWe (U3UUECKHUX OCHOB U TMPHUHIUIOB /IeHCTBUS TeXHUUECKUX yYCTPOUCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BAUSHUS Ha OKPY KalOIIYI0 Cpeay;

e OB/aJ/ieHWe MEeTO/laMU CaMOCTOSITe/TbHOTO TIJIaHWPOBAHUS U MPOBe/ieHusT (hHU3UUeCKUX
9KCIIePUMEHTOB, aHa/iM3a U WHTeprnpeTaluu WHbOpMaluK, ornpejiesieHusi J0CTOBEPHOCTH
TI0J/Ty4eHHOTO pe3y/bTara;

. CO3/laHMe YCJOBUM /11 pa3BUTHUS YMEHUM IIPOEKTHO-MCCJIe/I0BaTe/TbCKOMH,
TBOPUYECKOU [1eATe/TbHOCTH.



Ha usyuenne ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHe cpeaHero obiero obpa3oBaHUs
otBoauTCs 136 yacoB: B 10 knacce — 68 uacoB (2 yaca B Heziento), B 11 kiacce — 68 yacos
(2 yaca B Hejie/10).

[Tpenaraembiii B mporpamMme 1o (u3vKe TiepeueHb J1ab0paTOPHBIX U MPAKTUUECKHUX paboT
SIBJISIETCST PeKOMEeH/IOBAaHHBIM, YUUTe/Th JieJlaeT BbIOOP MpoBeZieHUst TabopaTopHbIX paboT u
OTBITOB C YUETOM WHAWBHUAYaTbHBIX 0COOEHHOCTeH 00yUaroIuXcsl.



COJAEPXAHUWE OBYUEHUA
10 K/IACC

Pa3pesn 1. ®u3uKa ¥ MeTOALI HAYYHOI'0 IIO3HAHUSA

@du3MKa — Hayka O Tpupoje. HayuHble MeTO[bl MO3HAHUS OKpYy’Karollero mupa. Posb
9KCIepMMeHTa ¥ TeOpUU B TIpolLiecce MO3HAHUS MPUPO/Ibl. DKCIIEPUMEHT B (pU3MKe.
MogenvupoBaHue (pu3nuecKux siBjieHWN U nporeccoB. HayuHble rumnortesbl. Pusnueckue
3aKOHbI U TeOpuu. ['paHUllbl TIPUMEHUMOCTH (U3MUYECKUX 3aKOHOB. [IpuHIMMN
COOTBETCTBUSI.

Pomb v Mecto ¢u3MKKM B (OPMUPOBAHUM COBPEMEHHON HayuHOW KapTUHbI MUpa, B
MPAKTUUECKOU JIeITeTbHOCTHU JIFOJeH.

Lemoncmpayuu

AmnanoroBble ¥ 1A(POBBIe U3MePUTe/TbHbIE TTPUOOPHI, KOMITbIOTEPHbBIE JATUHKH.

Pa3pen 2. MexaHnuka

Tema 1. KuHemamuka

MexaHuueckoe fABWkKeHHe. OTHOCUTE/NBHOCTh MeXaHUuecKoro JABwkeHus. Cucrema
oTcuéTta. Tpaekropus.

[TepemeliieHrie, CKOPOCTh (CpeAHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpeHUe
MaTepuaJbHOM TOUKM, WX TIPOEKIIMM Ha OCH CHUCTeMbl KoopauHaT. CroxeHue
riepeMellleHUM U CI0’KeHUe CKOPOCTeM.

PaBHOMepHOe M paBHOYCKODEHHOe TIpsIMOJIMHelHOoe [BWKeHUe. I'padviku 3aBUCHMOCTH
KOOpAWHAT, CKOPOCTU, YCKODeHMs, TYTA W T[epeMelljeHHs MaTephua/JibHOM TOUKU OT
BpeMeHH.

CBoboiHOe TIazieHue. Y cKkopeHWe CBOOOIHOTO TafleHusl.

KpuBonuHeiiHoe [JBWKeHUe. [IB>KeHUe MaTepyualbHOM TOUYKHM TI0 OKPY)KHOCTH C
TIOCTOSTHHOM TI0 MOZY/TFO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHelHasi CKopocTh. [lepuop u
yacToTa obparirieHus1. LleHTpoCcTpeMUTeIbHOE YCKOPEHHUE.

TexHuueckue yCTPOWCTBA U TIpaKTU4YeCKoe TpUMeHeHUWe: CIUIOMeTp, JBMKeHue
CHapsI/I0B, 1eTTHbIe U peMEHHbIe repeaul.

Llemoncmpayuu

Mojienb CUCTEMBI OTCUETA, WITFOCTPALUS KWHEMAaTUUeCKUX XapaKTePUCTUK JIBWKeHUS.
ITpeoOpa3oBaHue ABW)KEHUH C UCITO/Ib30BAHUEM TTPOCTBIX MEXaHH3MOB.

[TageHue Tes B BO3/yxe U B pa3pe)KeHHOM TIPOCTPaHCTRe.

HabstojeHue [BKeHUs Tesla, OPOIIIeHHOTO TI0/] YT/IOM K TOPU30HTY U TOPHU30HTA/IBHO.
V3MepeHue yCKOpeHUsT CBOOOIHOTO Ma/leHus.

HaripaBneHue CKOpPOCTH TIPU JIBUYKEHUU T10 OKPYKHOCTH.

YueHuuecKuli 3kcnepumeHm, naabopamopHble pabombl

M3yueHrie HEpDAaBHOMEPHOTO ABW)KEHHSI C 11eJIbI0 OTIpe/ie/ieHrsi MTHOBEHHOM CKOPOCTH.



WccnenoBaHre  COOTHOLIEHWS — MeXAYy — OYTIMH,  TPOUJEHHbIMUM  TeloM  3a
roc/iejoBaTe/IbHble paBHble NPOMEXYTKA BpPeMeHU TP PaBHOYCKOPEHHOM JBWKEHUU C
Hauya/IbHOM CKOPOCTBIO, PABHOM HYJIIO.

V3yueHune IBMKeHUS 11apHKa B B3KOU >XUIKOCTH.

M3yueHuie ABM>KEeHUs Tesa, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuka

[Tpunumn otHOCcKUTenbHOCTU ["anmunes. [lepBeiii 3akoH HetoToHA. VIHEpLMaibHbIe CHCTEeMBbI
OTCuéTa.

Macca Tena. Cwna. IlpuHimn cynepnosuuuu cwi. Btopoirt 3akoH HblooTOHa [sis
MaTrepraJbHOM TOYKHU. TpeTui 3aKkoH HbIOTOHA /1711 MaTepuaibHbIX TOYEK.

3aKOH BCeMUPHOro tAroteHus. Cuna tsokectu. [lepBas KocMruueckasi CKOPOCTb.

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

Tpenuve. Buabl TpeHusi (TIOKOS,, CKO/bXKeHHUs, KadyeHus1). Cuma TpeHusi. Cyxoe TpeHUe.
Cuia TpeHUs] CKOMbXeHHUs M cuna TpeHUsi TokKos. Kosdduiment tpenus. Cusa
COMPOTHMBJIEHUS TIPU ABV)KEHUU TeJla B )XUJKOCTHU WU rase.

[MocTymaTesibHOE U BpalliaTebHOe BIKeHre abCOTFOTHO TBEPZOTO TeJia.

MomeHT cuibl OTHOCUTE/NIBHO OCH BpaileHus. [lneuo cunbl. Y10BUS paBHOBeCHUs
TBEPAOro TeJia.

TexHUUeCcKrMe YCTPOMCTBA M NPAKTUYECKOe TMpHUMeHeHWe: MNOJIIUITHUKA, [JBIKEeHUe
VICKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

ABneHvie uHepLMU.

CpaBHeHHe MacC B3aUMO/IEUCTBYIOIIUX Tel.

Bropoti 3akoH HeroToHa.

N3mepeHue cuil.

Ciio)keHue CuJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AedhOopMaLvi.

HeBecomocts. Bec Tesa 1pu yCKOpeHHOM MOAbEMe U Ma/|eHUH.

CpaBHeHUe CWJI TPeHUS TTI0KOS, KaueHUsI U CKOJIb)KeHUSI.

Y csi0BYs paBHOBeCHs TBEPAOro Tesia. Bubl paBHOBeCHs.

YueHuuecKuli s3kcnepumeHm, aabopamopHble pabombl

N3yueHue aBrKeHUs1 OpycKa 1o HaKJIOHHOM TJIOCKOCTH.

WccnepoBanye 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOIUMX B IIPY)KHMHE W PE3UHOBOM
obpa3iie, oT Ux AedopMalLvu.

WccnenoBaHre yc0BUM paBHOBECHS TBEP/Or0 TeJla, UMEIOLLero OCb BpalljeHusl.

Tema 3. 3akoHbl cOXpaHeHUs1 8 MEXAHUKe

VMnyibC MaTeprasbHOM TOUKM (Tesla), CUCTEMbI MaTepUaIbHbIX TOUeK. VIMITy/IbC CUJIBI U
HM3MeHeHre UMITyJ/IbCa Tejla. 3aKOH COXpaHeHUsl UMITy/bca. PeakTMBHOe BU)KeHue.

Pabora cusibl. MOLLIHOCTb CHJIBI.



KuHeTrueckasi SHeprusi MaTepuasbHOW TOUkU. Teopema 006 M3MeHeHWH KWHETHYeCKOMN
SHepruu.

[TotenumanbHas sHeprusi. [ToTeHManbHas sHeprusi ynpyro JedopMUpOBaHHOM MPYKUHBI.
[MoTeH1ManbHAasE SHEPrUs Tesia BOJIM3U MTOBEPXHOCTH 3eMJIH.

[ToTeHlManbHbIe U HeMOTeHLUaabHble CU/bl. CBsi3b PabOThI HEMOTeHLMAIbHBIX CUJT C
V3MeHeHVeM MeXaHMYeCKOM SHepruy CHUCTeMbl Tesl. 3aKOH COXPaHeHHsT MeXaHW4yeCKOu
SHEpPruu.

Ynpyrue u Heyripyrve CTOJIKHOBEHUS.

TexHUuyecKue yCTPOWCTBa M IpPAKTHUUeCKOe TNpUMeHeHHe: BOJOMET, KOMEp, MpY>KUHHBINI
MIUCTOJIET, JBY)KEHNEe paKeT.

Lemoncmpayuu

3aKOH COXpaHeHUs] UMITYJIbCa.

PeakTuBHOE 1BUXKEHUe.

[Tepexon noTeHLMa/IbHOM SHEPTHMU B KUHETHYECKYI0 U 00paTHO.

YueHuuecKuli s3kcnepumeHm, aabopamopHble pabombl

N3yueHre abCOMIOTHO HEYIPYroro yjapa C TOMOIIBI0 [BYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnenoBanve cBsisu paboTbl CWIbl C WM3MeHEHHEeM MeXaHWYecKOW SHepru Tejla Ha
TpUMepe pacTsDKeHUsI pe3UHOBOIO JKI'yTa.

Pa3pen 3. MonekyisipHas pu3uKa U TepMOAMHAMHUKA

Tema 1. OcHO8bI MO/1€eKy/ISIPHO-KUHemu4ecKoll meopuu

OCHOBHbIE MOJI0’KEHUSI MOJIEKY/ISIPHO-KUHETUUeCKOW TeOPUM U UX OTbITHOe 000CHOBaHMUe.
bpoyHoBckoe nBwxkenue. ud@ys3usa. XapakTep ABWXKEHUS U B3aWMOJIEUCTBUS UaCTUL]
BellleCcTBa. Mo/ie/ii CTPOeHUs Ta30B, KUAKOCTeH U TBEPABIX Tesl U 0ObsCHeHHEe CBOWCTB
BellleCTBa Ha OCHOBe 3TUX MoJener. Macca u pasmepsl Mosiekys. KommuecTBo BelecTBa.
[TocTosinHas ABorazpo.

TerytoBoe paBHOBecHe. TemmiepaTypa U eé usmepenue. [llkana temneparyp Llenbcus.
Mopenbs upeanbHOro rasa. OCHOBHOe ypaBHEHHE MOJIEKY/ISIPHO-KMHETHUECKOU TeOpUH
WzieasibHOTO Ta3a. ABGCo/oTHas TeMIiepaTypa Kak Mepa CpefiHeli KMHeTHUYeCKOW SHepruv
TeryIoBOro [BWKeHus: uvacTtvl] rasa. lllkana temmnepatyp KesnbBuHa. ['a30Bbie 3aKOHBI.
YpaBHenue MeHjeneeBa—Knaneripona. 3akoH [lanbToHa. M30mpoiieccsl B U/jeaJlbHOM rase
C TIOCTOSIHHBIM KOJIMUECTBOM BelllecTBa. ['padrueckoe rmpejcTaB/ieHUe H30IPOLIECCOB:
130TepMa, U30Xopa, n3obapa.

TexHUUeCcKHe YCTPOMCTBA U MpaKTHUeCcKoe MprUMeHeHue: TepMoMeTp, bapoMeTp.
Lemoucmpayuu

OnbIThl, [OKa3bIBatoll[ie [AUCKPETHOe CTpOeHWe BellecTBa, ¢oTorpaguu MoJeKys
OpraHUYeCcKux COeJMHEHUH.

OnbIThI 10 JUDPY3UM XKUAKOCTENU U ra3oB.

Mogenis 6pOyHOBCKOTO [IBMXKEHHUSI.



Mogens ornbita IllTepHa.

OnbIThI, JOKA3bIBAOIUE CyILleCTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/eHMCTBHUS.

Mopenb, WITIOCTpUPYOLLIas NPUPOAY JaB/ieHus ra3a Ha CTeHKU COCy/a.

OnbIThl, WITIOCTPUPYIOLLe YpaBHeHUe COCTOSIHUSA M/iea/IbHOIO ra3a, U30IpoLieccChl.
YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

OmnpegesneHre Macchl BO3[yXa B K/JaCCHOW KOMHAaTe Ha OCHOBe H3MepeHHU 00BbEMa
KOMHaThl, /lJaB/IeHUs1 U TeMIlepaTyphbl BO3/lyXa B HeM.

VccnenoBaHre 3aBUCUMOCTY MeKy llapaMeTpaMy COCTOSIHUS pa3peskKeHHOro rasa.

Tema 2. OcHo8bl MEpMOOUHAMUKU

TepMoauHaMuueckass CUcrema. BHyTpeHHsIs S5HepPrusi TepMOJAUHAMHUYECKOU CUCTEMBI M
crocobbl  eé wu3MeHeHUs. KommuecTBO TeryioThl M paboTa. BHyTpeHHsiss 3Heprus
OJIHOQTOMHOI'0 MZieajbHOro rasa. Bubl Teruionepesauu: TeryIONPOBOLHOCTb, KOHBEKLMS,
v3lyueHve. YJenbHasg TeIUVIOEMKOCTb  BelecTBa. Ko/iMuecTBO  TemoTbl  MpH
Tervionepezaaye.

[Tonsitue 06 aauabatHOM mpoijecce. IlepBbiii 3aKOH TepMOAWHAMMKHU. [IprMeHeHMe
TepPBOro 3aKOHAa TePMOJWHAMMKH K M30mporieccam. I'paduueckast MHTepIipeTaiys paboThI
rasa.

Bropoii 3akoH TepMoiiHaMUKA. HeoGpaTUMOCTh MPOLiecCoB B TIPUPO/IE.

TernnoBbie MaltuHbl. [IpUHIUTIBI EMCTBUS TETUIOBBIX MailivH. [Ipeobpa3oBaHus SHEPTUU B
TeIVIOBbIX MaluHax. Ko3d@uiyeHT Mosie3HOro JenCTBUSI TEeIJIOBOM MallvHbl. LUK
KapHo u ero ko3dhduiMeHT TI0/Ie3HOTO JeMCTBUS. IJKOJorvuueckue mpobsiembl
TeIJIO9HEePreTUKMU.

TexHrUueckre YCTpPOMCTBAa U TMpakKTUUeCcKoe TIpUMeHeHWe: JBUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOM XOMOAW/ILHUK, KOHAWLIMOHED.

Lemoncmpayuu

M3MeHeHVe BHYTpeHHeW SHepruu Teja TpPH COBepileHWH paboThl: BBIIET TPOOKU U3
OyTBHUIKM TI0/] IeHiCTBHEM C)KaTOTO BO3/lyXa, HarpeBaHue 3¢dupa B JlaTyHHOU TpyOKe MyTéM
TpeHus (BUAE0IeMOHCTpALUs).

V3meHeHMe BHyTPeHHeM SHepPruM (TemriepaTypbl) Tesla Py Terionepejayve.

OmnbIT 10 afitabaTHOMY pacCIIMPeHHt0 Bo3AyxXa (OIbIT C BO3AYIIHBIM OTHUBOM).

Mojieny mapoBoli TypOWHbI, JBUTaTe/si BHYTPEHHET'0 CropaHusi, peaKTUBHOI'O JIBUTaTeIsl.
YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

W3mepeHue yaenbHOU TEMI0EMKOCTH.

Tema 3. Azpezamuble cocmosiHus geujecmea. Pazoebie nepexoobl

[TapooOpa3oBaHue U KOHjleHcalus. VcrmapeHve u  KureHde. AOCO/MIOTHas U
OTHOCUTe/IbHAasi BJ&XHOCTb BO3Ayxa. HacelljeHHbIM mnap. YJenbHas TemsoTa
napoobpa3oBaHusi. 3aBUCUMOCTb TeMIIEPATypPhbl KUTIEHUS OT /IaBJ/IeHUSI.



TBéppoe Tesno. Kpucranimueckue u aMopgHble Tesa. AHU30TPOIKSI CBOKMCTB KPHCTAJIOB.
Xugkue kpucrauibl. CoBpeMeHHble MaTepuasbl. [lnaBieHWe UM KpUCTaM3aLysl.
Y nenbHas Teriorta riassieHus. Cybaumariysi.

YpaBHeHMe TerioBoro H6anaHca.

TexHuueckue yCTPONCTBA U MpaKTUUeCKOe TMpUMeHeHWe: TUTPOMeTP U TMICUXPOMETP,
KaJIODUMETpP, TEXHOJIOTMM T[OyUeHHsi COBDEMEHHBbIX MaTepuajoB, B TOM UHCJIe
HaHOMaTepUaioB, U HAHOTEXHOJIOTUH.

Lemoucmpayuu

CBoliCTBa HaChIIEHHbIX MAPOB.

KurneHue npy MoOHW>KeHHOM /J]aB/IEHUU.

CriocobObl U3MepeHus BJIaKHOCTH.

HabtoieHre HarpeBaHUs U TUIaB/ieHUsl KPUCTA/TMUeCKOTO BelleCTBa.

JemMoHCTpaiys KpUCTauios.

YueHuueckull 3kcnepumeHnm, 1abopamopHble pabombl

V3MepeHrie OTHOCUTE/ILHOM BIaXKHOCTH BO3JyXa.

Pa3pgen 4. dnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3alids Tes. OJeKTpuueckuid 3apsi. [IBa Buja 3/eKTPUUECKHX  3apsi/OB.
[IpOBOJHUKH, [AUIIEKTPUKKA U TIOMYNPOBOAHUKU. 3aKOH COXPaHEHUS 3JIEKTPUUYeCKOrO
3apsa.

B3aumoperictBue 3apsijioB. 3akoH KysnoHa. ToueuHbld  37€KTpUYECKUM  3apsif.
OnekTpuyeckoe mosie. HarnpsokEéHHOCTb 3J/IeKTpUUYecKoro moJigd. [IpuHuyn Ccynepnosuiuu
37IeKTPUYECKUX TMoJ1eH. JIMHUY HanpsyKEHHOCTU 3/IeKTPUYECKOTO TMOJIS.

Pabora cunm 37eKTpocTaTUUeckKoro Tosisd. IloreHnman. Pa3HOCTb  MOTeHIIMAJIOB.
[IpOBOJHUKU U  [AUIIEKTPUKU B  3IEKTPOCTAaTUYeCKOM Tiojie.  [IvajiekTpuyeckas
TPOHULIAEMOCTb.

O/1eKTPOEMKOCTb. KoHzeHcaTop. OeKTPOEMKOCTh IJIOCKOr0 KOHZEeHCAaTopa. JOHeprus
3apsyKeHHOr0 KOH/ZIeHcaTopa.

TexHrUuyeckre YCTPOMCTBA U TPAKTUUYECKOe TpPUMEHEeHHe: 3JIeKTPOCKOIL, 3JeKTPOMETD,

j/IeKTpoCTaTUyecKasi  3alljuTa,  3a3eMJieHWe  3/IeKTpOrpubOpoB,  KOHJEHCaTop,
KOIMPOBAa/bHbBIN arapaT, CTPyUHbIA ITPUHTED.
Lemoncmpayuu

Y CTpOWCTBO Y TIPUHLIUII JeUCTBUS JIEKTPOMETpa.
B3aumogelicTBUe Ha3/1IeKTPHU30BAHHBIX TeJl.
O/eKTpUUeCcKoe IoJie 3apsKeHHbIX TeJl.
[IpOBOAHUKHU B 3/IEKTPOCTAaTUYECKOM II0JI€.
DJIeKTPOCTaTAUeCKas 3alliuTa.

[I3N1eKTpUKU B 371EKTPOCTaTUUYECKOM MOJIe.



3aBUCHMOCTb  5JIEKTPOEMKOCTH IUJIOCKOTO KOHJEHCaTtopa OT TUIOLagyd IUIaCTHH,
pPacCTOSTHUSA MeXXAY HUMU U IU3JIEKTPUUYECKOW TTPOHULIAEMOCTH.

OHeprus 3apspKeHHOr0 KOHZIeHCaTopa.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

W3mepeHue 31eKTPOEMKOCTH KOHJEeHCaTopa.

Tema 2. IIocmosiHHbIll 3/1eKmpuyecKuti mok. Toku @ paznuuHbIX cpedax
ONeKTPUUeCKUM TOK. Y CJIOBUSI CYLL[eCTBOBAaHHUS 3JIEKTPUUECKOro TOKa. VICTOUHMKHM TOKa.
Cwuia Toka. [ToCTOsSIHHBIN TOK.

Hanpsokenue. 3akoH OMa /11 yyacCTKa Lieru.

OneKTpruueckoe CONPOTHBIIEHHE. Y nenbHoe COTNIPOTHBIIEHUE BellleCTBa.
ITocnemoBaTenbHOe, napasie/ibHOe, CMeLlaHHOe COoejMHeHUe IIPOBOJHUKOB.

PaboTa snekTpuueckoro Toka. 3akoH Jxoysis—/IeHria. MOIIHOCTb 37IeKTPUUECKOT0 TOKa.
ONeKTPOABWKYIAsi CUjia U BHyTPEHHee COMPOTHUBJIeHWe MCTOYHMKA TOKA. 3aKoH Oma J1st
MOTHOM (3aMKHYTOM) 3/1eKTpUueckoi 1iery. KopoTkoe 3amMbIKaHUe.

ONeKTPOHHas POBOAMMOCTb TBEPBIX MeTa/lJIOB. 3aBUCUMOCTb COTIPOTUBJ/IEHUSI META/IJIOB
OT TeMriepaTypbl. CBepPXIIPOBOAUMOCTb.

OneKTpuueCcKui TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CobCTBeHHass W TIpUMeCHasi TPOBOJUMOCTb TTOTYTIPOBOAHUKOB.
CroiicTBa p—n-tiepexo/ia. [1o1yrnpoBogHUKOBBIE TTPUOOPHI.

ONeKTPUUeCKM TOK B pacTBOpax M pacIviaBax 3/eKTPOJIMTOB. OJeKTPOJUTHYeCKast
JUCCOLMaLUs. DNIeKTPOIU3.

ONeKTpuUeCcKum TOK B razax. CaMOCTOSITeNIbHBIM U HECaMOCTOATe/IbHBIN pa3psz. MomHus.
[1na3ma.

TexHUUeCcKne YCTPOMCTBA U TpaKTUUYeCKOe IIPUMEHEHHe: amIlepMeTp, BOJIbTMETP,
peocTaT, UCTOYHUKH TOKa, 3/eKTpOHarpeBaTe/lbHbie TPUOOPHI, 3/1eKTPOOCBETUTE/TbHBIE
npubOopbI, TEPMOMETP COTIPOTHB/IEHUS], BAKYYMHBIN [TUO0/, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
TOTYTIPOBOJHUKOBBIM N0/, Ta/lbBaHUKA.

Lemoncmpayuu

V3mepeHure CUJIbI TOKa Y HallpsUKEeHUS.

3aBUCHMOCTb COMNPOTUBJIEHUS LWIUHAPUUECKUX TIPOBOAHUKOB OT [JIMHBI, TIIOLIAAA
TI0IIePeYHOro CeyeHus U MaTepuarna.

CwMmeliaHHOe coeliHeHNe TTIPOBOJHUKOB.

[IpsiMoe wM3MepeHUMe 3/IeKTPOABWXKYLLEeU chibl. KOpOTKOe 3aMblKaHWe raqbBaHUYECKOro
371eMeHTa Y OL|eHKAa BHYTPEHHEer0 COMPOTHBJIEHUS.

3aBUCHMOCTb COTIPOTUBJIEHUS] METAa/IZIOB OT TeMIlepaTyphbl.

IIpoBOAUMOCTE 3/IEKTPOJIUTOB.

VckpoBoW pa3psii U NPOBOJUMOCTb BO3/JyXa.

OJHOCTOPOHHSAS NPOBOJAUMOCTb IUO/A.

YueHuuecKuli s3kcnepumeHm, aabopamopHble pabombl



N3yyeHyre CMeIIaHHOTO COeJMHEHWS Pe3UCTOPOB.

W3mepeHve 31€KTPOABWKYLEM CUIbI WCTOYHMKA TOKA W €r0 BHYTPEHHero
COTNIPOTUBJIEHUSL.

HabtoeHue 371eKTposin3a.

MexnpeaMeTHbIe CBA3U

N3yuenne kKypca ¢du3mkyu 6a3oBoro ypoBHsS B 10 Kjacce OCYIECTBISIETCS C yYETOM
CO/Iep>KaTe/IbHbIX MEXIPeIMeTHBIX CBsi3eid C KypcamMM MaTeMaTHKH, OWONOruu, XUMHH,
reorpauu U TEXHOJIOTUM.

MedicnpeOmemHble NOHAAMUSl, CBsI3aHHble C W3yueHWEM MeETO/I0B HayuUHOTO MO3HaHUS:
siBJIeHWe, HayuHbIA (DaKT, TUNOTe3a, Pu3ndeckas BeJIMUMHA, 3aKOH, Teopus, Hab/toeHue,
9KCIIePUMEHT, MOZIe/IUPOBaHKue, MOJie/lb, U3MepeHue.

Mamemamuka: pellleHHe CHUCTeMbl ypaBHeHWH, JiMHeWHas (QyHKUWsA, mapabora,
runepbosa, X rpauKyd U CBOWMCTBA, TPUTOHOMETpHUUecKre (BYHKIMM: CUHYC, KOCHHYC,
TaHIeHC, KOTAHI'eHC, OCHOBHOE TPUI'OHOMETPUYeCKOe TOXAEeCTBO, BEKTOPbl U UX
MPOEKL[MU Ha OCU KOOPJHHAT, C/I0’KEHHE BEKTOPOB.

Bbuosnoeus: MexaHW4YeckKoe ABW)KEHHE B >KUBOM Tpupoge, Auddysus, ocMoc, TeraoooMeH
JKMBBIX OPraHu3MOB (BH[bI TeIUioNepeiaud, TeruioBOe paBHOBECHE), 3JeKTpUUeCKue
SIBJIeHUS B )KUBOU MPUPOJE.

Xumus: IACKpeTHOe CTpOeHHe BellleCTBa, CTPOEHHe aTOMOB U MOJIEKYJI, MOJIb BellleCTBa,
MOJISIpDHasi Macca, TeryioBble CBOMCTBA TBEPABIX Tes, XKUAKOCTEW U ra3oB, 3JeKTPUUYECKUEe
CBOMCTBA METaJIOB, 3/IEKTPOIMTUYECKAs AUCCOLMALIMS, rabBaHUKA.

Ieoepacpus: BNaKHOCTb BO3JyXa, BETPbI, OapomMeTp, TepMOMETP.

TexHonoz2us: Tipeobpa3oBaHue ABW)XEHHM C MCTO/Ib30BaHUEM MeXaHHW3MOB, YUET TPeHUs B
TeXHUKe, TIOJILIWITHUKY, MCII0/Ib30BaHUEe 3aKOHA COXpaHeHUsl HMIIyjbCa B TeXHUKe
(pakeTa, BOJOMET U [Jpyrue), ABUraTe/lb BHYTPEHHero CropaHusi, mapoBasi TypOuHa,
ObITOBOM  XOJIOAWIBHUK, KOHJAWLMOHEpD, TeXHOJOTHMM TIOMyYeHUss COBPEeMEHHBIX
MarepuasoB, B TOM YHCJ/ie HaHOMAaTepuasjaoB, U HAaHOTEXHOJIOTUM, 3/IeEKTPOCTaTHUYeCKas
3alluTa, 3a3eMJ/ieHre 3JIEKTPOTIPUOOPOB, KCEPOKC, CTPYUHBIU TIPUHTED,
3/IeKTpOHAarpeBare/ibHbIe TIPUOOPHI, 37IEKTPOOCBeTHUTETbHbIE TIPUOOPHI, TaTbBaHUKA.

11 KJ/IACC

Pa3pen 4. dnekTpoguHaMuKa

Tema 3. MazHumHoe noJie. 3/1eKmpoMazHUMHAs1 UHOYKYus

[TocTosTHHBIE MarHuThl. B3auMozieniCTBUe MOCTOSSHHBIX MAarHWTOB. MarHuWTHOe ToJie.
BekTop MarHWTHOM WHAYKUMMU. [IpyHLMNO Cynepro3svuUydd MarHUTHBIX MoJied. JIMHuH
MarHMTHOM HWHAYKIUM. KapThHa J/WHUM MarHUTHOW HWHAYKIMK TIONS TIOCTOSIHHBIX
MarHuTOB.



MarHuTHoe moJie NPOBOJHUWKA C TOKOM. KapTWHa JMHMM UHAYKLWAA MarHUTHOTO TOJIS
JJIMHHOTO MPSIMOTO MPOBOJHMKA W 3aMKHYTOI'O KOJIBLEBOIO ITPOBOJHMKA, KaTYLIKU C
TOKOM. OnbIT DpcTesia. B3aumoaeicTBre MPOBOJHUKOB C TOKOM.

Cunia AMnepa, eé MOZy/Ib U HarlpaBJieHUe.

Cuna JlopeHuia, eé MoAy/b W HampaB/ieHue. [IBW)KeHWe 3apshKeHHOW 4YacCTHLbl B
OJTHOPOZIHOM MarHMTHOM Ti0J1e. PaboTa cubl JIopeHiia.

fSIBneHre S/€KTPOMAarHUTHOW WHAYKIUU. [IOTOK BeKTOpa MAarHWTHOW HWHIYKIIUH.
ONeKTPOABWKYIAasl CHJla MHAYKLMKU. 3aKOH 3JIeKTPOMarHuTHOM uHAyKuuu dapases.
BuxpeBoe »sjieKTprueckoe moJie. OJIEKTPOABWKYLLAS CW/lIa MHIAYKLYMKA B [POBOJHUKE,
JBWKYLLIEMCS TIOCTYNaTebHO B OJHOPOJAHOM MAarHMTHOM IIO0JIE.

IIpaBuno JleHia.

NHAYKTUBHOCTD. fIB/IeHMe CaMOMHIYKLMW. DNIeKTPOABMXKYIasi CUjia CaMOUHAYKLIUHU.
OHeprysi MarHUTHOTO T10JI51 KaTYLLUKKU C TOKOM.

DJIeKTPOMarHuTHoe ToJie.

TexHuueckre YCTPOWCTBA M TMpPAaKTUUYeCKOe TpUMeHeHHe: TIOCTOSIHHbIe MAarHUThI,
3/IEKTPOMAarHuThl, 3/1IeKTPO/IBUraTe/lb, YCKOPUTEJIH 3/IeMeHTapHbIX YaCTHULl, UHAYKLIMOHHAs
reysb.

Lemoncmpayuu

OrnbIT DpcTeja.

OTKJ/IOHEHHe 3/IeKTPOHHOIO MyYKa MarHUTHBIM TTOJIEM.

JIVHUM MHYKLMA MarHUTHOT'O TI0JIS.

B3anMogencTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cunbl JIopeH1ja Ha MOHBI 3JIEKTPO/IUTA.

SIBneHve 31€KTPOMarHUTHOM MUHYKLIWU.

[IpaBusio JleHua.

3aBUCHUMOCTb 3/I€KTPOJBIIKYILEN CU/bl UHIYKLIIMM OT CKOPOCTH U3MEHEeHUsSI MarHUTHOI'O
II0TOKa.

SBjieHne caMOUHAYKLIUU.

YueHuueckull 3kcnepumeHnm, 1abopamopHble pabombl

N3yyeHrie MarHUTHOTO TI0J1S1 KaTYIIKU C TOKOM.

VccnepoBaHue [1eliCTBYS MMOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBaHuve siB/ieHUs 3/IEKTPOMAarHATHOW UHAYKLUU.

Pa3pen 5. Koie0anusi ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpomazHUmMHble Ko/1e6aHusl

KonebatenvbHass cucrema. CBoOOJHBIE MexaHWUecKWe KosiebaHus. ['apMoHMUYecKue
Konebanusi. Ilepros, yacrota, amrumtyAa U as3a konebanuii. I[Ipy>KMHHBINM MasITHUK.
MaTemMaTHUeCKdii MasTHUK. YpaBHeHMe TrapMOHMUeCKuX KojiebaHuii. [IpeBpaiijeHue
9HEepPruM MPU rapMOHUYECKUX KOoiebaHusIX.



KonebaTenbHbii KOHTYpP. CBOOOJHBIE 3/€KTPOMarHUTHble KojieOaHUSI B HeaTbHOM
KosiebaTe/lbHOM KOHType. AHANOTUsi MeXJy MeXaHWUYeCKUMU U 37eKTPOMarHUTHBIMU
Konebanusimu. @Popmysa TomcoHa. 3aKOH COXpaHEHUsI SHEPruu B HjeaTbHOM
KosiebaTesTlbHOM KOHTYPe.

[TpencraBneHre o 3aTyxarIUX KojebaHusx. BbIHYKIeHHble MeXxaHUueCcKre KoJjiebaHusl.
Pe3oHaHcC. BbiHYyKjeHHbIe 3/IeKTPOMarHUTHbIe KoyieOaHUsI.

[TepemenHbli TOK. CHUHYCOMAA/IBHBIM NepeMeHHbId TOK. MOIJHOCTh MMepeMeHHOr0 TOKa.
AMIUTMTYIHOE U JeUCTBYIOIIlee 3HaUeHUe CUJIbI TOKA U HalpsUKeHUsI.

Tpancdopmarop. IIpon3BoACcTBO, Tepejada U TOTpeO/ieHHe 3/IeKTPUUECKOW SHEepPrum.
OKOJOrMYecKkre PUCKW TPU TIPOU3BOACTBE 3/IeKTPO3Hepruu. KysbTypa WMCMIO/Ib30BaHUS
3JIEKTPO3HEPryY B MOBCEJHEBHOM XKU3HHU.

TexHUUeckue YCTPOMCTBA M TPaKTUUECKOe T[IPUMEHeHHe: 31eKTPUYEeCKUN 3BOHOK,
reHepaTop repeMeHHOr0 TOKa, JIMHUU 3/1eKTporiepeay.

Lemoncmpayuu

ViccnemoBaHue TlapaMeTpoOB KosiebaTembHOM cCTeMbl (TIPY>KUHHBIN WM MaTeMaTUueCKui
MasiTHUK).

HabJtto/jeHue 3aTyxaroInx KoieOaHwi.

ViccnemoBaHye CBOMCTB BBIHY)KIEHHBIX KOIe0aHHUH.

HabnroseHre pe3oHaHca.

CB0OO/IHBIE 3/IEKTPOMAarHUTHbIE KOjiebaHUsl.

OcuuiorpaMMbl — (3aBUCUMOCTA  CWJIbI  TOKA UM HaNpsDKeHUs: OT BpeMeHM)  [i/ist
3/IeKTPOMArHUTHBIX KOJleOaHUH.

Pe3oHaHC npu mocseoBaTe/IbHOM COeJJMHEHWHW Pe3UCTOpa, KaTyIIKd WHAYKTUBHOCTH U
KOH/IeHCaTopa.

Mopenb TMHUM 3/IeKTPOrepejaun.

YueHuueckull 3kcnepumeHnm, 1abopamopHble pabombl

WccnenoBaHue 3aBUCMMOCTH TIepUO/ia Majibix KosiebaHU rpy3a Ha HUTH OT JJIMHBI HUTH U
MaccChl rpy3a.

VccnefnoBaHve mepeMeHHOIO TOKAa B 1eMM W3 MOC/Ae[0BaTe/IbHO COeAUHEHHBIX
KOH/IeHCaTopa, KaTyILIKX U Pe3nCcTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomMazHuUmMHble 60/IHbl

MexaHuueckue BOJIHBI, YCI0BUS pacripoctpaHenust. [leproz. CKOpoCTh pacnpoCTpaHeHUst
¥ JyiiHa BOJiHBIL. [lomepeuHble M TIPOJOJibHBIE BOJIHbIL. VIHTepdepeHuyss U audpakiys
MeXaHUYeCKHX BOJIH.

3ByK. CkopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.
ONeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3y4YeHUSl 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTalus BeKTopoB E, B, V B syiekTpoMarHuTHOU BO/IHEe. CBOMCTBA 3/7IEKTPOMAarHUTHBIX
BOJIH: OTpaKeHue, MpejioM/ieHre, noasipusanus, gudpakuus, nateppepeHus. CKOpOCTb
3J1EKTPOMAarHUTHBIX BOJTH.



[lTkana 3/71eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHHe 3/IeKTPOMAarHUTHBIX BOJIH B TeXHUKe U
OBITY.

[IpyuHLMIIBI paJUOCBS3U U TesleBUZeHUs. Paguosiokarus.

DNeKTPOMAarHMTHOe 3arpsi3HeHre OKPY Karollen Cpe/ibl.

TexHrUuyecKre yCTPOMCTBA U TPaKTHUUeCKOe MPUMEHEHWe: MY3bIKaJbHble WHCTPYMEHTHI,
yAbTpa3sByKOBasi [JUarHoCTUKa B TeXHUKe UM MeJuliuHe, pajap, PpaJuOIpUEMHUK,
Te/IeBU30D, aHTeHHa, TenedoH, CBY-neus.

Lemoucmpayuu

O6pa3oBaHue U paclpOCTpaHeHHe MOTePeYHbBIX U MPO/[0/IbHBIX BOJIH.

Kone6mtoiiieecst Tesio Kak MCTOYHUK 3BYKa.

HabntroseHre oTpa>keHUs ¥ Mpe/IOMJIeHHsI MeXaHUYeCKUX BOJTH.

HabumojeHure nHTepdepeHiiy U Audpakiid MeXaHUUeCKHUX BOJTH.

3BYKOBOM P€30HAHC.

HabstofjeHre CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUVIMTY/IOM W YaCTOTOU
KoJiebaHMiA.

WccnenoBaHre  CBOWCTB — 5/IEKTDOMAarHUTHBIX — BOJIH:  OTpakeHWe, TIpeJlOMJIeHUe,
rosisipy3aiusi, Au@pakiusi, uHTep@epeHLvs.

Tema 3. Onmuka

['eomeTpuueckast ontuka. [IpsiMmosiMHeliHOe pacrpocTpaHeHre CBeTa B OZJHOPO/HOM cpe/ie.
JIyu cBeTa. ToueuHbIM UCTOUHUK CBeTA.

OTpaxkeHWe cBeTa. 3aKOHbI OTpakeHUsI cBeTa. [locTpoeHue u300pa)keHUM B TIJIOCKOM
3epkase.

[Tpenomnenue cBeTa. 3akOHbI TIpeJiOMIeHMs CBeTa. AOCOMIOTHBIM TOKa3aTesb
nipesomsieHusi. [TonHoe BHyTpeHHee oTpakeHue. [IpefenbHbIN yro/ MOJHOTO BHYTPEHHEr 0
OTpPa’KeHUs.

Mucniepcus ceeta. CloKHBIN cocTaB Oeoro ceeta. LIBer.

CobOuparoiiie ¥ paccerBaroie JuH3bl. ToOHKass /nuH3a. POKyCHOe pacCTosiHue W
OTTHYeCcKass CHja TOHKOW JIMH3bL. [locTpoeHre w300pakeHHH B COOHMpAOIUX U
paccerBaroLIMX IMH3ax. Popmysia TOHKOU JIMH3bI. YBeIUUYeHue, JaBaeMoe JIMH30M.
[Ipenenbl MPUMEHMMOCTH FeOMEeTPUYECKON OITHKH.

BonHoBass onTuka. WHTepdepeHuuss cBeTa. KorepeHTHble HWCTOYHUKHU. Y C/IOBUS
HaO/II0/IeHNsT MaKCHMyMOB W MWHHMYMOB B WHTep(hepeHIIMOHHOW KapTHHEe OT ABYX
cuH(a3HbIX KOTePeHTHBIX NCTOYHUKOB.

Mubpakiys cBeta. [IudpakiMoHHas PpemiéTka. YCJOBHe HaO/MOAeHUs TIaBHBIX
MaKCHMMYMOB TpH Ia/IeHUM MOHOXPOMaTHUUYeCKOr0 CBeTa Ha AU(PPaKIIMOHHYIO PEIIETKY.
[Tonapusanusa ceera.

TexHuueckue yCTPONCTBA W MpaKTUUeCKoe TMpUMeHeHUWe: OUKM, Jiyma, ¢oToarrapar,
MPOEKI[MOHHBIWA ammapar, MUKDPOCKOI, TeleCKOIl, BOJIOKOHHAsl OINTHKA, AU(paKLMOHHAas
periéTka, rmogpounL.



Lemoncmpayuu

[IpsiMmo/iiHeliHOe paclpoCTpaHeHWe, OTpakeHue W TipejiomsieHHe cBeta. OnTuyeckue
npuOOpkI.

[TosTHOe BHyTpeHHee oTpakeHHe. Mo/jiesib CBeTOBO/a.
VccnenoBaHue CBONCTB n300paykeHW B JTMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKora.

HabstojeHue uHTepdepeHLMy CBeTa.

Habmonenue qudpakiyy cBeTa.

Habmozenue aucriepcuu CBeTa.

[TosiyyeHue crieKTpa C MOMOILbIO IPU3MBI.

[TonyueHue crieKTpa C TIOMOIIIbIO JUMPPAKLIIMOHHON PEIIETKU.
HabtoeHue mosisipu3aiyiu CBeTa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi
V3MmepeHue roKasaTesis MpesioMJIeHHsI CTeK/Ia.
ViccnemoBaHue CBOMCTB u300pakeHUi B JIMH3aX.
HabmoieHue [ucriepcuu CBeTa.

Pa3gen 6. OcHOBBI crielida/IbHOM TEOPHU 0THOCUTE/THbHOCTH

['paHMIbl TPUMEHHMMOCTU KJIaCCUUeCKOM MeXaHUKHU. [locTynaThl crieliaJibHOU Teopuu
OTHOCUTEJIbHOCTU: WHBApUAaHTHOCTb MOJYJSI CKOPOCTHM CBeTa B BaKyyMme, TIPUHLHII
OTHOCUTEIbHOCTHU DUHILTeMHa.

OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMe/ljieHe BpEMEHU U COKpallleHue [I/TMHBI.
OHeprusi U UMIYJIbC PeIsiTUBUCTCKOW YaCTHULIbI.

CB$13b MacCChl C SHEPrver U UMITyIbCOM PeJIITUBUCTCKOW YaCTULIbl. DHEPIUsl TTOKOSI.

Paspen 7. KBanToBas ¢usuka

Tema 1. D1emeHmMbl KBAHNMOGOU ONMUKU

®otonHbl. Popmyna [11aHKa CBS3M HepruM (POTOHA C €ro YaCTOTOM. DHEPrusi U UMITYJIbC
(dboToHa.

OtkpbiTie U wuccnenoBaHve @orosddekra. Onbitel A. I'. CronetoBa. 3aKOHBI
doroaddekra. YpaBHeHue OMHIITeMHa Ans (orosddekra. «KpacHas TrpaHMIa»
dboTtoaddexra.

Hapnenue cBeta. OnbiThl [1. H. JIeGezneBa.

XrMHUUeCcKoe [IeMCTBUe CBeTa.

TexHuueckue YCTPOWCTBAa M TMpaKTUUeCcKoe TpuMeHeHHe: (oTo3/eMeHT, (HOTO/aTUVK,
coJiHeuYHast baTapesi, CBeTOAMO/I.

Lemoncmpayuu

®oT03((eKT Ha yCTaHOBKE C LIMHKOBOW IJIACTUHOM.

WccnenoBaHue 3aKOHOB BHelltHero ¢oTo3ddekTa.

Caetoauop,.



CosiHeuHas GaTapes.

Tema 2. CmpoeHue amoma

Mopens atoma Tomcona. OneiThl Pe3epdopza no paccesHuto o -uactull. [lnaHetapHas
Mozenb atoma. [loctynatel Bopa. W3nyuenve u mornoujeHve (OTOHOB IIpU Iepexofe
aToMa C OJHOTO YPOBHS 5Hepruv Ha Apyrov. Buzbl criekTpoB. CrieKTp YPOBHEM 3Hepruu
aToma BOZO0pOoJa.

BonHoBble cBoMicTBa yactul. BosHbl fe bporins. Kopnycky/isipHO-BO/THOBOW [yasin3M.
CrioHTaHHOe U BBIHYK/[IeHHO€ HU3/lyueHue.

TexHWuyeckue yCTPOWCTBA U TIpaKTHYeCcKoe TIPUMEHEeHWe: CIIeKTpasbHbIM aHaju3
(cieKTpOCKOIT), /1a3ep, KBAHTOBbIN KOMITbIOTEP.

Lemoncmpayuu

Mogens onbita Pesepdoppa.

OrnpefienieHre AJIMHBI BOJIHBI J1a3epa.

Habto/jeHue TMHeYaThIX CTIeKTPOB H3/TyUeHusl.

Jlazep.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

HabJttojeHue TMHeNYaToro CrieKTpa.

Tema 3. AmomHoe 510po

OKCIIepUMeHThI,  JiOKa3blBalolllie  (JIOKHOCTb  CTpOeHus  sfpa. OTKpbITHE
pasroakTuBHOCTU. OmnbITel Pe3epdopzpa Mo onpefeneHUI0 COCTaBa paZMOaKTUBHOIO
u3nyuenusi. CBoiicTBa anb(da-, b6era-, raMMma-u3iyueHusi. BivsHue paguoakTUBHOCTH Ha
JKVBbIe OPraHU3MBblI.

OTKpbITME TpPOTOHAa M HeWlTpoHa. HyknoHHasi mogens siipa ['elizen6Gepra—VIBaHeHKO.
3apsp saapa. Maccosoe uncio sapa. M30Tomnsl.

Anbda-pacrniazi. D/IeKTPOHHBIM W TIO3UTPOHHBIN OeTa-pacmaz. ['amma-u3iyueHve. 3akoH
PaZiIMOaKTUBHOTO pacriajia.

OHeprusi CBSi3W HYKJIOHOB B sifipe. finepHbie cuibl. ledeKT Macchl sipa.

AnepHsble peakiuu. [lejieHue U CUHTe3 sazep.

Slnepnbiii  peakTop. TepmosimepHbiii cuHTe3. IIpo6sieMbl W TEpPCTeKTUBBI  siIepPHOM
SHEPreTUKU. DKOJIOTUUeCKHe acCIleKThl siZIePHOW SHEepPreTHKH.

O/ieMeHTapHble yacTULbl. OTKpBITHE TTO3UTPOHA.

MeTo/1b1 HaO/IOJeHNS U PeTUCTPALIMU 3/IeMEeHTapHbIX YaCTHLI.

dyHaMeHTaIbHbIe B3aUMO/eicTBUsA. EAMHCTBO (pu3ruecKoi KapTUHBI MUPa.
TexHrUueckKre yCTPOWCTBA W MPAKTUYECKOe MPUMEHEeHHe: N03UMeTp, Kamepa BubcoHa,
siIepHbI peakTop, aToMHast 6om0a.

Lemoncmpayuu

CUéTUMK MOHU3HPYIOLIUX YaCTHLI.

YueHuueckull 3kcnepumeHnm, 1abopamopHble pabombl

WccnenoBaHve TpeKoB YacTul] (110 TOTOBBIM (hoTOrpadusim).



Pa3pen 8. D/1ieMeHTbl aCTPOHOMMH M acTPOPU3UKU

OTarnbl pa3BUTHA acTpOHOMMM. [IpukiafHOe U MHPOBO33pEHYeCKOe 3HauyeHue
aCTPOHOMUM.

Bup 3Bé31H0T0 Heba. Co3Be3us, pKue 3BE3/Ibl, TI/IaHEeThI, UX BUAVMOE JIBYKEeHHe.
CoJsiHeuHas cucTeMa.

CosiHie. CosiHeyHasi akKTUBHOCTb. McTouHuK 3Hepruu CosiHL@ U 3BE34. 3BE3/bI, UX
OCHOBHbIe XapaKTepPUCTUKU. [IrarpamMMa «CreKTpa/ibHbId K/IaCcC — CBETUMOCTh». 3BE3/bI
[JIaBHOM MOC/Iej0BaTe/bHOCTHA. 3aBUCMMOCTb «MacCa — CBeTUMOCTb» ISl 3BE3[ TJIaBHOU
rocae0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. CoBpeMeHHbIe TMpe/JCTaB/IeHUs] O
TPOUCXOXXIEHUH U 3BOIOLMA COJIHLIA U 3BE3/]. DTarlbl )KU3HU 3BE3.

Mneunsiii [Tyt — Haiia ["anaktuka. [Tonoxxenue v grkeHue CosHija B ['anaktuke. Turibi
rajlakTuK. PagyoranakTuku ¥ KBa3apbl. UEpHbIe [bIPbI B f/ipaxX rajakTHK.

Bcenennas. Pacmmipenue BcenenHoi. 3akoH Xab06sa. Pa3beranue ramaktuk. Teopus
bosbiioro B3peiBa. PeiukTOBOE U3JlyueHue.

MaciurtabHast cTpykTrypa BcenenHoil. MeTaranakTuka.

HepeitiiéHnabie TIpo06/ieMbl aCTPOHOMHUH.

YueHuueckue Hab00eHust

Habsto/1eHust HeBOOPYKEHHBIM TJ1a30M C MCIIO/b30BaHHMEM KOMIBIOTEPHBIX TPUIOXKEeHUN
JIIsT OoTipeiesieHUs] TIOJIOKeHUs] HeOeCHbIX OOBEKTOB Ha KOHKDETHYIO JaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moylapusi U spKre 3BE3/bl.

Habstoienust B Tesieckon JIyHbl, riaHeT, MaeuHoro ITyTu.

O06o0maromee NOBTOpeHne

Ponb ¢GU3MKM M aCTPOHOMUM B 3KOHOMHYECKOW, TEXHOJOTUUeCKOW, COLMaJbHOU W
5TUYECKOW cdepax AesTe/lbHOCTHU YesloBeKa, POib U MeCcTO (DU3MKU U aCTPOHOMHUM B
COBpPeMEeHHOM HayyHON KapTWHe Mupa, poyib (H3uueckoil Teopud B (HOPMHPOBaHUU
rpe/icTaB/ieHU 0 GU3MUecKod KapTUHe MHpa, MeCcTO (PU3hueckoul KapTHUHBI MHpa B
o0I111eM psily COBPeMeHHbBIX eCTeCTBeHHO-HayUHbIX TIpe/ICTaB/IeHU O TIPUPOIe.
MexnpegMeTHbIe CBSA3H

N3yuenve Kypca ¢(usmky 6a3oBoro ypoBHs B 11 Kjacce OCYIIECTB/ISIETCS C YUETOM
cofieprKaTe/IbHbIX MeXKITpeIMeTHBIX CBsi3eid C KypcaMu MaTeMaTUKH, OWU0JIoTUd, XUMHH,
reorpauu U TEXHOJIOTUM.

MedcnpeOmemHble noHsimusi, CBsi3aHHble C M3y4Y€HHWEM METO/I0B Hay4yHOrO MO3HAaHUS:
siBJIeHWe, HayuHbIA (DaKT, TUIIOTe3a, Pu3ndeckass BeJIMUMHA, 3aKOH, Teopus, Hab/tojeHue,
5KCIePUMEHT, MOZeIMPOBaHKUe, MOJIe/lb, U3MepeHHe.

Mamemamuka: pelieHrde CUCTeMbl ypaBHEHUM, TPUTOHOMeTpHUUeCcKue (PYHKIUU: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHT'eHC, OCHOBHOE TPUTOHOMETPHUUYECKOe TOXKIeCTBO, BEKTOPbI U UX
MPOEKLIMM Ha OCU KOODJAWHAT, CJIO)KeHWe BEeKTOPOB, IIPOU3BOJHBIE 3/1eMEHTapHbIX
GbyHKIUM, TIpU3HaKy T0/j00Ks1 TPeyrobHUKOB, OrpeZie/ieHre TIOLaZu TJI0CKUX GUryp u
o0BéMa TeJl.



Buonoeusi: 3neKTpUUecKde SIBIeHWS B >KUBOW TIpUpojie, KosebaTenbHble [BWKEHUS B
JKMBOU MPUpPOJie, ONITUUECKUE SIBJIEHHsI B )KUBOW TNPUPO/E, JeHCTBHEe paJialliy Ha JKHBbIe
OpraHH3MBbI.

Xumusi: CTpOeHHWe aTOMOB W MOJEKYJ, KPUCTa//IMuyecKass CTPYKTypa TBEpZBIX Tel,
MeXaHHU3Mbl 00pa30BaHUS KPUCTA/VTAUeCKOU PeIléTKA, CTIeKTPaIbHbIA aHa/IN3.
TI'eoepachusi: MarHuTHBIE MOOCA 3eMJIU, 3a/le)KU MarHUTHBIX pyA, (DOTOChEMKA 3eMHOMU
TOBEPXHOCTH, Mpe/iCKa3aHue 3eMJIeTPSICEHUM.

TexHono2us1: MUHUM 371EKTPOIlepe/iad, reHepaTop NepeMeHHOr0 TOKa, 371eKTPOJBUTraTe b,
VWH/YKI[MOHHAas 1eub, Pajiap, paJuoNpUEéMHUK, Te/leBU30p, aHTeHHa, TenedoH, CBU-neus,
TIPOEKLIMOHHBIM arrapar, BOJIOKOHHAsl OMITUKA, COJIHeUHasi baTapes.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMDBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHUA

OcBoenre yueOHoro mpeaMera «®Pu3nka» Ha ypOBHe cpefiHero o0Iiero ob6pa3oBaHUS
(6a30BBIli  ypOBeHb) [O/DKHO OO0ECreunTb [JOCTM)KeHHE CJIeAVIOIIUX JINUHOCTHBIX,
MeTaripeJMeTHbIX U MpeIMeTHbIX 00pa3oBaTebHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATHBI

JINuHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHOro rpeamMeTa «@Pu3mKa» [JO/DKHBI OTpaXkaTb
TOTOBHOCTb M CIOCOOHOCTH OOyuarol[uXxcs pPYKOBOACTBOBAaTbCS CHOPMHUPOBAHHOM
BHYTPEHHEU TO3ULIKMEeN JIMUHOCTH, CUCTEMOU LIEHHOCTHBIX OpWEHTalUM, TMO3UTUBHBIX
BHYTPEHHUX YOEX€HHM, COOTBETCTBYIOI[UX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO
o0IlecTBa, paciMpeHre >KU3HEHHOTO OIbiTa U OfbITa [esTeTbHOCTH B Ipoliecce
peanu3aliii OCHOBHBIX HaripaB/e€HUN BOCIWTATeIbHOU [esTe/IbHOCTH, B TOM UHUC/e B
YyacTu:

1) rpaXK/JaHCKOr0 BOCTIMTAHUSA:

c(OpMHUPOBAHHOCTb TPAKAAHCKOW TIO3WIMKM  OOydJaroiierocss Kak akTMBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOTO 00IIleCcTBa;

TIPUHSTAE TPAJUIMOHHBIX O00IlleuesloBeYeCKMX T'YMaHHCTHUYECKMX M [eMOKPaTHYeCKuX
LIeHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO JeITellbHOCTb B MHTepecax TIpaXkKJaHCKOTo OOI[ecTBa,
yuaCTBOBaTh B CAMOYTIpaB/ieHUH B 00pa3oBaTe/lbHON OpraHU3aliuy;

yMeHUEe B3aMMOJEMCTBOBaTb C COLMAJIbHBIMA MHCTUTYTaMd B COOTBETCTBUM C HX
(OYHKIUSIMU U Ha3HaUEHUEM;

TOTOBHOCTh K TyMaHWTapHOM Y BOJIOHTEPCKOM JeATe/IbHOCTY;

2) IaTPUOTHUECKOT0 BOCTIMTAHMS:

c(hOpMHPOBaHHOCTb POCCUHCKOM IPakJjaHCKOW UIeHTUYHOCTH, MaTPUOTU3MA;

LIeHHOCTHOe OTHOILIIEHWe K TOCY/JapCTBEHHBIM CHUMBOJIAM, [JOCTM)KEHHSM POCCHUHUCKUX
YUEHBIX B 00/1acTH (DU3UKHU U TeXHUKW;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MOBE/IeHNSsI;

CrIoCOOHOCTh OLIEHHWBATh CHUTYAI[UI0 U MPUHUMATh OCO3HAHHBLIE PEIleHHs], OPUEHTHPYSICh
Ha MOpa/lbHO-HPABCTBEHHbIE HOPMBI U LEHHOCTH, B TOM UHUCJ/Ie B [IeATe/IbHOCTU YUEHOTO;
0CO3HaHHe JIMYHOTO BKJIaJia B IOCTPOeHUe YCTOMUMBOTO OyAyIIero;

4) 3cTeTUYeCcKOro BOCIIUTAHUSA:

3CTETUUYECKOe OTHOIIIeHHEe K MUDPY, BK/IOUasi 3CTETUKY Hay4HOr0 TBOpUYeCTBa, MPUCYIIEro
(hur3uueckoil HayKe;

5) TPYAOBOr0 BOCHUTAHMSA:



VMHTepeC K pa3iuyHbiM c@epaMm npodecCuoHaIbHOW [1eATe/TbHOCTH, B TOM UHUCJIe
CBSI3aHHBIM C (DM3UKOM M TeXHUKOW, YMeHHe COBepIaThb OCO3HaHHBIN BBIOOp OyayIreu
ripopeccuu ¥ peann30BbIBaTh COOCTBEHHbBIE JKU3HEHHbIE TI/IaHbI;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa3oBaHUIO0 U caM000Opa3oBaHMIO B 00/1acTy (U3MKK Ha
MPOTSDKEHWH BCer JKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

Cc()OpMUPOBAHHOCTb 9KOJIOTMUECKOW KY/bTYPbl, OCO3HaHHe TJI006aJbHOrO XapakTepa
9KOJIOTUUeCKUX TMpobiiem;

[JIAHUPOBaHWe U OCYILeCTB/IeHUe [eMCTBUM B OKpY’Karollled Cpe/le Ha OCHOBe 3HaHUs
LieJiel YCTOMYMBOIO Pa3BUTHS Ye/I0BEUYEeCTBa;

pacillipeHre OrbITa JesiTe/lbHOCTA 35KOJOTMYEeCKOW HarpaB/I€HHOCTU Ha OCHOBE
MMEIOLIMXCSl 3HAaHUH 110 (DU3KKE;

7) e HHOCTH HAyYHOr'0 MO3HAHMS:

c(hOpMUPOBAHHOCTbL ~MUPOBO33DEHHUS], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pasBUTHS (PU3UUECKOW HayKU;

OCO3HaHHe LIEeHHOCTU HayUHOU JesiTe/TbHOCTH, TOTOBHOCTh B TPOLIECCe U3yUYeHHUs (PU3UKHU
OCYILIEeCTB/ISITh TPOEKTHYI0 U MCC/e/loBaTeNbCKy AesiTeJIbHOCTh WHAUBUAYATbHO U B
rpyre.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

ITo3HaBaTe/TbHBIE YHHBeEPCA/IbHbIE yueOHbIe /eHCTBUS

Ba3oBble jornyeckue eiCTBUSA:

CaMOCTOSITe/TbHO (POPMYy/MPOBaTh M aKTya/M3UpOBaTh IpobemMy, paccMaTpUBaTh eé
BCECTOPOHHE;

onpezensTh Lie/U AesiTe/IbHOCTH, 3alaBaTh TTapaMeTPhbl U KDUTEPUU UX JOCTH)KEHUS;
BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUUS B pacCMaTprBaeMbIX (PHM3UUECKUX SIBJIEHUSIX;
pa3pabatbiBaTh TI7IaH pelieHus Mpob/ieMbl ¢ YUETOM aHaM3a UMEIOIUXCS MaTepranbHbIX
Y HeMaTepUaJibHbIX PeCypCOB;

BHOCUTh KODPEKTUBBI B [I€ATE/IbHOCTb, OLIEHWBAaTh COOTBETCTBHE Ppe3yJ/IbTaTOB LieJisIM,
OLIeHMBaTh PUCKU TOCTeCTBUN [leITe/IbHOCTH;

KOOD/IMHUPOBaTb U BBLITIOJIHATL paboTy B YCAOBUSIX peanbHOr0, BUPTYaJbHOTO U
KOMOWHMPOBAHHOT'O B3aMMO/IEHCTBUS;

pa3BHUBaTh KPEATHBHOE MBILIJIEHHE TIPYU PEIIeHNH KU3HEHHBIX ITPo0IeMm.

Ba3zoBble HcciiefoBaTe/IbCKHeE JJeHCTBUA:

B/Ia/leTb HayuHOM TepMHHOJIOTWEM, K/IHOUeBbIMM MOHSTHUSMM M MeTOZaMHu (Pu3nuecKou
HayKy;

B/IafleTh HaBbIKaMU yueOHO-HMCC/ieZloBaTeTbCKOW U TIPOEKTHOM JeATeNbHOCTH B 0bacTtu
(bU3UKH, CTTIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TIOMCKY METOZIOB peIlieHust
3a/1au (pU3MUeCKOro Co/iepKaHusl, MPUMEHEeHUI0 Pa3/IMUHbIX MeTO/I0B MMO3HaHMS;



B/aZIeTb BHU/AMU [IeSTeTbHOCTH TI0 TIOJyUYeHWI0 HOBOTO 3HAHUS, €ro WHTepIpeTaluH,
npeoOpa3oBaHKI0 U MPUMEHEHUIO B Pa3/IMUHBIX yueOHBIX CUTyalusiX, B TOM UHC/e TIpU
CO3/IaHUM YueOHBIX MPOEKTOB B 00/1acTU (DU3UKY;

BBISIBJIATb [IPUUMHHO-CJIeZICTBEHHbIE CBSI3M M aKTyaJM3upoBaTh 3ajlauy, BbIJBUTaTh
TUNOTe3y eé pellleHNs], HaXOAUTb apryMeHThI i Z0Ka3aTe/bCTBA CBOUX YTBEP)KIEHHM,
3aJjaBaTh MlapaMeTphbl U KPUTEPUU pellieHus;

aHa/M3UpOBaTh TIOJIydeHHbIe B XOJle PpellleHus 3a7aud pe3y/bTaTbl, KPUTHUUYECKH
OlLleHUBaTh UX JJOCTOBEPHOCTh, MPOrHO3UPOBATh W3MeHeHHe B HOBBIX yC/IOBUSIX;

CTaBUTb W (HOPMYy/IMPOBaTh COOCTBeHHBIE 3a/lauM B oOpa3oBaTe/bHOM [1eSTebHOCTH, B
TOM YHCJIe TIPU U3yueHUu (QU3UKWY;

JlaBaTh OI[eHKY HOBBIM CUTYaI[WsIM, OI|eHUBATh ITPUOOPETEHHBIN OIIBIT;

yMeTb ITepeHOCUTh 3HaHUS 10 (hH3KKe B MPAKTUUYECKYH0 00/1aCThb XKU3HeAesTe/TbHOCTH;
yMeTb UHTeTPUPOBAaTh 3HAHUS U3 PA3HBIX MPeMETHbIX 00/1acTel;

BBLIIBUTATh HOBbIE U/IeH, TIpe/ijiaraTh OPUTrHMHa/IbHbIE TIOAXOAbI U PellleHus;

CTaBUTh TIPOO/IEMBI U 33/lauM, [I0MyCKarlollle albTePHATUBHbBIE PeIlleHus.

Pabora c uadopmanmeit:

BJIafleTh HaBBbIKAMM TI0/TyueHus1 nHGopMamu (hU3NUecKOoro CO/lep>KaHusl U3 UCTOUHHKOB
pa3HbIX THUIIOB, CaMOCTOSITE/IbHO OCYIeCTB/SATh TIOWCK, aHalu3, CUCTeMaTU3alui0 U
VMHTeprpeTalyio HHhOPMaIMK pa3/InuHbIX BUI0B U (OPM Tpe/iCTaBIeH!S;

OlleHUBaTh I0OCTOBEPHOCTb MH(OPMaI[1Y;

WCTI0/Tb30BaTh CpeAicTBa HWH(POPMAI[MOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHN B
pellileHUM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHW3al[MOHHBIX 33/lau C COO/MI0/ieHreM
TpebOBaHUI 3PrOHOMUKM, TeXHUKM 0e30MacHOCTH, THUTHUeHbl, pecypcocbeperxeHus,
TIPABOBBIX U STHUECKUX HOPM, HOPM MH(MOPMAaIIMOHHOW 0e3011acHOCTH;

co3/laBaTh TEKCThl (PU3NUYECKOTO COZEeP>KaHUS B pas3MUHbIX (opMarax C y4ETOM
Ha3HaueHWss WHGOpMAaLMM W 1je/leBOM ayJuTOpuM, BbIOMpas OMTUMa/bHYIO (opmy
Tipe/iCTaB/IeHUs U BU3ya/n3allvu.

KoMMyHHKaTHBHbIE YHHBEPCAa/TbHbIe YUeOHbIe JeHCTBUSA:

OCyILIeCTB/SATh 00IlleHre Ha YPOKax (M3MKU U BO BHEYPOUHOU J1esiTe/IbHOCTH;
pacrio3HaBaTh MPe/OChUIKYA KOHPIMKTHBIX CUTYyal[uid U CMSATrYaTh KOH(M/IUKTHI;
pPa3BEPHYTO M JIOTMYHO H3/1araTb CBOK) TOUKY 3DEHUS] C HCIOJb30BaHHUEM SI3bIKOBBIX
Cpe/ICTB;

MOHUMAThb Y UCTI0/Ib30BaTh MPeruMYyIijecTBa KOMaH/AHOW U UHAUBUAYaTbHON padOoThI;
BbIOMpATh TeMaTHUKy W METO/[bI COBMECTHBIX JEeMCTBUM C y4éTOM OOII[UX WHTEPecoB M
BO3MOJKHOCTEM KaXKZ|0ro usieHa KOJIJIEKTHBa;

MPUHUMAaTh 1]eJld COBMECTHOW [leTe/IbHOCTH, OPraHU30BbIBaTh W KOOP/WHHUPOBAaTh
JIEUCTBUS M0 €€ NOCTWXKEHUIO: COCTaBJ/ISATh MJIaH JAEMCTBUM, PaCIipele/iiTh PO C YUYETOM
MHEeHHUI y4aCTHUKOB, 00CY>K/]aTh Pe3y/bTaTbl COBMECTHOM paboThI;



OLIeHMBaTh KaueCTBO CBOErO BKJIaZla M KaXK/OTO y4aCTHUKA KOMaH/bl B OOIIMi1 pe3y/bTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

rpejjlaraTb HOBbIe TPOEKThI, OLIEHWBATh WUJleU C TIO3UL[MKM HOBHW3HBI, OPUTUHABHOCTH,
MpaKTU4eCKOM 3HAUMMOCTH;

OCYILIEeCTB/ISITh TIO3UTUBHOE CTpaTeruueckoe TIOBeJleHWe B Pa3/IMUHbIX CUTYyalUsX,
TIPOSIBJISITH TBOPUECTBO M BOOOpakeHHUe, ObITh MHUIIMATUBHBIM.

PeryisaTuBHBIE YHUBEpPCA/IbHbIE yYeOHbIE el CTBUA

Camoopranusanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh TI03HABATe/NbHYIO JesTebHOCTb B 007acTh (PU3MKK U
aCTPOHOMUH, BBISB/ISATE TIPOO/IEMbI, CTaBUThL U (HOPMY/IMPOBAaTh COOCTBEHHBIE 3a/lauy;
CAMOCTOSITeJTbHO COCTaBJ/ISITh IJIaH pelleHrsi PAaCUETHBIX M KaueCTBEHHBIX 3ajay, IJlaH
BBLITIOJTHEHUS] TPAKTAYeCKOW paboThl C yUETOM MMEIOIIUXCS pPecypCcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U TMpPeNOUTeHUH;

JlaBaTh OI|€HKY HOBBIM CUTYal[UsIM;

pacIIMpSTh paMK{ yueOHOro TpeiMeTa Ha OCHOBE JIMUHBIX TTPeITIOUTeHHH;

JleflaTh 0CO3HAaHHBIN BLIOOP, apryMeHTHpPOBAaTh ero, OpaTbh Ha Ce0si OTBETCTBEHHOCTH 3a
pellieHue;

OlleHWBaTh MPUOOPETEHHBIN OIIbIT;

CrocoOCTBOBaTh (JOPMUPOBAHWIO U TIPOSIB/IEHWIO 3pyauliud B o0mactu  Gusmky,
TIOCTOSTHHO TIOBBIIIIATE CBOM 0O6pa30oBaTe/IbHBIN U Ky/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOL[HOHA/IbHBIA HHTE/VIEKT:

JlaBaTb OIIeHKY HOBBIM CHTyaI[UsiM, BHOCUTh KOPPEKTUBBI B [esiTe/TlbHOCTb, OI|€HHWBATh
COOTBETCTBUE Pe3yJ/IbTaTOB LieJIsiM;

BJIa/leTh HaBbIKaMU TM03HaBaTebHON ped/ieKCHU KaK 0CO3HAHUSI COBepIlaeMbIX AeUCTBUN
Y MBIC/TUTE/TbHBIX TIPOL[ECCOB, UX Pe3yJ/IbTaTOB U OCHOBAHMM;

WCI0JTb30BaTh NMPUEMBI pedieKCHU /1/1s1 OLIeHKU CUTYalliy, BbIOOpa BEpHOTO pellieHus;
yMeTh OlleHUBaTh PUCKU U CBOEBPEMEHHO MPHUHMUMATh pellleHUs TI0 UX CHKEHUIO;
MIPUHAMATh MOTUBBI M apT'YMEHThI APYTUX TIPY aHa/ln3e pe3y/bTaToB JeATeTbHOCTH;
TIPUHUMATh Cebsl, TOHNUMasi CBOM HeIOCTaTKHU U JJOCTOMHCTBA;

TIPUHUMAaTh MOTUBBI U apT'YMEHTHI IPYTUX TIPU aHa/Ii3e pe3yabTaToB /leATe/IbHOCTH;
TIpHU3HaBaTh CBOE TIPaBO U TIPaBO JIPYTUX Ha OLIMOKU.

B mipoliecce AOCTH>XeHUsI TMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHS MPOrPaMMBbI 110 (pu3mKe Ais
YPOBHS  cpeiHero oOmiero o0Opa3oBaHWs Yy  OOy4YalOIMIMXCS  COBEPIIEHCTBYETCS
5MOLIMOHA/IbHBIN UHTEJIJIEKT, TIPeIoaramini C(pOpMUPOBAHHOCTD:

CaMOCO3HAaHUs, BK/IFOUAIOIIEro CrioCOOHOCTh MOHUMATh CBOE IMOILMOHA/ILHOE COCTOSIHUE,
BU/IETh HampaBJieHUs] Pa3BUTHS COOCTBEHHOU 3MOI[MOHAMBHON C(ephl, OBITH YBePEHHBIM B
cebe;



CcaMOperyJ/IMpOBaHus, BKJ/TFOUAOILIEro CaMOKOHTPO/Ib, yMeHHe TIPUHAMAaThb
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIIOCOOHOCTh a/laliTUPOBAThCSl K 3MOL[MOHAIBHBIM
V3MeHeHUSIM U TIPOSIB/IATh THOKOCTh, ObITh OTKPBITEIM HOBOMY;

BHYTPEHHEM MOTHMBAaLM{, BKJIIOUAIOLed CTpeMJIeHVWe K [OCTW)KeHUIO LieJid U yCIexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE [IeCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;
IMIMATUM, BKJIIOYAIOIed CrocoOHOCTh TIOHMMAaTh 3IMOLIMOHA/IbHOE COCTOSIHHE [APYTHUX,
YUWTBHIBaTb €ro TMpU OCYLIeCcTB/eHUM OOIlleHus, CrOCOOHOCTh K COYYBCTBHUIO U
CorepeXUBaHuIo;

CoLIMaTbHBIX HAaBBIKOB, BK/IIOUAIOIINX CITIOCOOHOCTh BHICTPAMBATh OTHOIIIEHHUS C APYTUMU
JIOABMHU, 3a00TUTBCS, TIPOSIB/ISITE UHTEPEC U pa3pelliaTh KOH(IUKTHI.

INNPEJMETHBIE PE3YJ/IBTATHBI

K koniy obyuenusi B 10 K1acce ripefMeTHbIe pe3ysibTaTbl Ha 6a30BOM YpOBHE IO/DKHbI
oTpakaTb C()OPMUPOBAHHOCTb y 00YJarOLUXCsl YMEHUI:

JIeMOHCTPUPOBAaTh Ha MpHUMepax poJib U MecTo (M3UKKM B (POPMUPOBAHWK COBPEMEHHOU
HayuyHOM KapTUHbI MHDPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B
NPaKTUYeCKO! JiesiTeIbHOCTH JIF0JeH;

YUWTBIBaTh TPaHULbl MPUMEHEHUs] W3yYeHHbIX (U3MUYECKUX MoJereld: MaTepuasbHas
TOYKa, WHepLyanbHas cuUCTeMa OTCuéTa, abCoMOTHO TBEpZAOe Teno, WJealbHbIN ras,
MO/Ie/Ii CTPOEHUSI Ta30B, XKUAKOCTel U TBEPAbIX Te/l, TOUeUHbIN 3/IeKTPUUeCKUN 3apsi] py
pellieHUM (pU3NYeCKUX 3a/ay;

pacrio3HaBaTh (u3nyeckue siBjeHUs1 (Tpoliecchl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKYISIPHO-KUHETUUEeCKOM Teopuu CTpOeHus1  BelecTBa U
3JIEKTPOJJMHAMUKHA: paBHOMEDHOE W DPaBHOYCKODEHHOe TMpSIMOJIMHEMHOe [BYDKEHUeE,
cBoOOJHOe TajieHre TeJl, JBWKEHWe TI0 OKDPY>KHOCTH, WHEepLUs, B3auMO/eliCTBUe Tel,
Iuddysusi, 6pOyHOBCKOe ABWKEHHe, CTPOeHHe >KUJIKOCTel U TBEPAbIX Tes, U3MeHeHHe
o0béMa Tes TIpU HarpeBaHuM (OXJIaKJeHWM), TeIJIOBOe paBHOBecHe, WCIapeHue,
KOH/leHCalsl, TUlaB/ieHre, KpUCTa/yin3alusi, KUlleHre, BIa)KHOCTb BO3/yXa, MOBbILIEHNE
[laB/leHus1 Tasa MpPU ero HarpeBaHWU B 3aKpbITOM COCYyZie, CBA3b MeXAy MapaMeTrpaMu
COCTOSIHMSA ra3a B U30MPOLieccax, 3/1IeKTpU3aLus TeJl, B3aMMO/eliCTBHe 3apsifiOB;
OTKChIBaTh MeXaHWYecKoe [BUKeHHUe, UCMO/b3ys (r3nueckrde BeJWUYUHBI: KOOpPAUHATA,
NyTh, IlepeMellleHde, CKOPOCTb, YCKOpeHWe, Macca Teja, CWIa, HMIIYJbC TeJa,
KUHEeTUUecKasi SHeprus, MoTeHLMabHas SHeprusi, MexaHuueckasi paboTa, MexaHUUecKas
MOLL[HOCTb; TIPYA OINUCAaHWM TPABW/IBHO TPAaKTOBaThb (PM3MYECKMM CMBIC/ KCII0J/Ib3YeMbIX
Be/IMUMH, UX 0003HaueHUs U eAUHULIbI, HaXOAUTb (POPMYJIbI, CBSI3bIBalOIIMe AAHHYIO
($U3MUeCcKyro BeJIMUMHY C APYTMMH BeJTMUMHAMUY;

OTKCBIBaThb M3yueHHble TeIJ/IOBble CBOWMCTBA Tel M TEIUIOBbIe SIB/IEHUS, MCIO/b3Ys
(u3rueckye Be/MUMHBL: [laB/IeHUe ras3a, TemrepaTrypa, CpeJHss KUHeThuYecKas 3Heprus
XaOTUUECKOT0 ABWKEHUSI MOJIEKYJI, Cpe/JHeKBaZipaTUUHasi CKOPOCTb MOJIEKY/, KOJTMUeCTBO



TeTJIOTbI, BHYTPEHHsISI JHeprusi, pabora ra3a, KoO3(D(UIMEHT TI10/Ie3HOr0 IeMCTBUS
TeIJIOBOTO JBWraTessi; TIPpM OINWCAHWW TIPaBU/IBLHO TPAaKTOBaThb (PU3NUECKUN CMBIC
WCIO/Mb3yeMbIX Be/JMYMH, WX 0003HaueHusT W eAWHMIIbl, HaXOAUTb (OPMYIbI,
CBSI3bIBAIOIIME JAHHYIO (DU3UUECKYH0 BEeJIMUMHY C APYTMMU BeJIMUUHAM;

ONMChIBaTh W3y4YeHHbIe 37eKTPUYEeCKre CBOWCTBA BeleCTBa M 3J€KTPUYECKUe SIBJIeHUS
(mporiecchbl), UCMOJB3YS (PU3MUeCcKue BeUUMUHbBI: 371eKTPUUYECKUM 3apsifi, 3JeKTpHhuYeckoe
roJjie, HarpspKEHHOCTb T10JIs, TIOTeHLWasa, pasHOCTb I[IOTEeHL[Ma/IOB; MPU OINKWCAHUU
MTPABWILHO TPAKTOBaTh (H3UUECKUN CMBIC/ UCTIONB3yeMbIX BEJIMUWH, UX 0003HaUeHUs U
eIUHULIbI; yKa3blBaTh (OPMYJIbl, CBS3bIBAOIME [JaHHYIO (PU3NUEeCKyI0 BeJUUYHMHY C
JPyTUMU Be/TMUMHAMU;

aHa/IM3UpOBaTh (hU3MUECKUe TIPOLIeCChl U SIBJIEHUS, MCIOMb3ys (hr3MUecKrde 3aKOHbl U
TIPUHLIUIIBLL: 3aKOH BCeMUPHOTo TsaroteHus, I, I v III 3akoHbl HeOTOHA, 3aKOH COXpaHeHUs
MeXaHWUYeCKOM SHepruM, 3aKOH COXpaHeHWsl WMMIYJibCa, MPUHLUIM CYIepro3vliuu CUl,
TPUHLMIT PaBHOMNPAaBUSI WHEPLUAJbHBIX CUCTEM OTCUETA, MOJIEKY/ISIPHO-KMHETUUECKYHO
TeOPUI0 CTPOEHMs BeIleCTBa, r'a30Bble 3aKOHbI, CBSI3b Cpe/IHE KUHETUYeCKOU SHepPruu
TEIVIOBOTO JBW)KEHUSI MOJIEKYy/l C abCOMIOTHOM TemIiepaTypoi, TIepBbl  3aKOH
TepMO/IMHAMUKHW, 3aKOH COXPaHEeHHWs 3JIeKTpUUeCKOro 3apsifa, 3akoH KysioHa, mpu 3TOM
pa3/iuaTh CJIOBECHYHO (POPMY/JHMPOBKY 3aKOHa, ero MaTemMaTHuyeCcKoe BBbIpa)KeHue U
ycioBus (TpaHUlibl, 00/1aCTH) MPUMEHUMOCTH;

0O0BSICHITH OCHOBHbBIE TIPUHIIUITBI AEMCTBUS MAIllH, IPUOOPOB ¥ TEXHUUECKUX YCTPOMCTB;
pa3MyaTh yCAOBHUSA UX 0€30I11aCHOT0 MCII0/Ib30BAHUS B TIOBCEJHEBHOMN >KU3HMU;

BBITIO/IHATL 3KCIIEPUMEHThI T10 HWCC/Ie[J0BaHUI0 (DU3NUECKUX SIBJIEHUW U TPOLIECCOB C
WCIIO/Tb30BaHMEM TMPSIMbIX M KOCBEHHBbIX W3MepeHUM, Npu 3TOM (HOPMYJIUPOBAThH
npobsieMy/3afiauy U TUIIOTe3y YyueOHOro SKCreprMeHTa, coOHpaTh YCTaHOBKY U3
TIpe/IJI0KeHHOT0 000pY/I0BaHusl, IIPOBOIUTD OITBIT U (HOPMYJIMPOBATh BLIBO/IBI;
OCYI|eCTB/ISITh TIPsIMble M KOCBeHHble u3MepeHUs (U3MUeCKUX BeUYMH, MPU 3TOM
BbIOMpATh ONTUMaJbHBINA CTIOCOO U3MepeHUsT U MCII0/Ib30BaTh U3BECTHLIE METO/bI OLIeHK!
MOTPELIHOCTeN U3MepPEeHUl;

HCC/ie[IoBaTh 3aBHCUMOCTH MeXAy GHU3MUecKUMH BelMYMHaAMU C  MCI0J/Ib30BaHUEM
MpsSIMBbIX W3MepeHU, MPU 3TOM KOHCTPYWPOBaTh yCTaHOBKY, (DMKCHPOBATb pe3yJ/bTaThl
TO/TyYeHHOW 3aBUCHUMOCTH (M3NUeCKUX BeMUYMH B BHe Tabmuil U TpaduKoB, [enaTh
BbIBO/IbI [10 pe3yJ/ibTaTaM MCCJIel0BaHus;

cobmogaTh TIpaBua 0Oe30MacHOro TpyAa MpU TPOBEAEHWH HCCAeJ0BaHUM B paMKax
y4eOHOTO 3KCTepruMeHTa, yueOHO-MCC/Ie[JOBaTelbCKOM W TIPOEKTHOW [1eATeIbHOCTH C
HCTI0/Tb30BaHNEeM H3MepUTe/IbHBIX YCTPONCTB U 1abopaTOpHOT0 060py/J0BaHUS;

peliatb pacuéTHble 3aJaud C $BHO 3a3JlaHHOW (PUM3UUeCKOW MOJe/bl0, WCIOIb3ys
(dbu3nUeckre 3aKOHbI W TPUHLIAIBI, Ha OCHOBE aHa/lIW3a YCAOBHMS 3a/laud BbIOHMpaTh
(bH3UUeCKyI0 MOZie/b, BBIJAENSTh (hU3UUeCKHe BeJTUUMHBI U (GOpMY/Ibl, HEOOXOAUMBIE [I7Ist



e€ pelleHusi, TIPOBOJUTh PACUéTbl M OLIEHWBAaTh pPeajibHOCTh T0/Iy4YeHHOrO 3HaueHWst
(br3ruecKol BeJIMUUHBI;

pellaTh KayeCTBeHHbIe 3ajlauM: BbICTpaWBaTh JIOTWUUECKW HENpPOTHBOPEUMBYIO 1[eMIOUKY
pacCy>kieH!M C OMOPOM Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hU3UUYeCKUe SIBJIeHNS;
WCTO/Ib30BaTh TIPU  pellleHWH yueOHbIX 3a/ad  COBpPeMeHHble HMH(OPMAaIMOHHBIE
TeXHOJIOTUU J1Jisl TIOWCKA, CTPYKTYPUPOBAHUs, UHTePIpeTaluu U MpefcTaB/ieHus: yueOHOM
M Hay4HO-TIOMyJ/SIPHOWM UH(OpMalM{, TOJy4eHHOM W3 Pa3/IMYHbIX HCTOYHUKOB,
KPUTUUYECKH aHa/IM3UPOBaTh MOTyuyaeMyr UH(OPMALULO;

TIPUBO/IUTH TIPUMEPHI BK/Ia/la POCCUUCKUAX U 3apyOeXKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bsiCHeHe TIPOL[eCCOB OKPY KaroIllero MUpa, B pa3BUTHe TeXHUKHU U TeXHOJIOTUM;
WCII0/Ib30BaTh TeOpeTHYeCKWe 3HaHus Mo (GU3MKe B TOBCEAHEBHOW >KU3HU IS
obecrieueHusi 0e30MMacHOCTM TIpH  oOpallleHWd C TpUOOpaMH UM TeXHUUECKUMU
yCTPOMCTBAMU, [Jisi COXpaHEHHUS 3/0pOBbS U COO/IOZIEHWST HOPM  3KOJIOTHYEeCKOTrO
TOBe/IeHUs1 B OKPY Karolllel cpejie;

paboTaTh B rpyrre C BLITIOJHEHHEM pa3/InuHbIX COI[MabHBIX pPoJiel, TIJIaHUpOoBaTh paboTy
IPyNIbl, paljioOHAZbHO pacrpe/iefsSTh O00sS3aHHOCTH W TUIAHUPOBATh [I€STELHOCTh B
HeCTaHJApTHbIX CUTYyalUsiX, a/leKBaTHO OLIeHUBaTh BK/a/, KaXJOro M3 YYaCTHUKOB
TpyMIibl B pellieHHe paccMaTprBaeMoi MpobJieMbl.

K koHuy oOyuenusi B 11 K/acce npegmeTHble pe3y/ibTaTbl HA 6a30BOM YPOBHe [10JDKHBI
OTpa’kaTb ChOPMHUPOBAHHOCTD ¥ 00YUaIOIUXCs YMEHUI:

JIeMOHCTPUPOBATh Ha MpHMepax poJib U MecTo (U3UKKM B (DOPMUPOBAHHWK COBPEMEHHOMU
HAayyHOW KapTWHblI MWPA, B pa3BUTUHM COBPEMEHHOU TEXHUKM M TEXHOJIOTUU, B
MPaKTUYeCKON [1eATe/IbHOCTU JIHOZeH, 1[e/IOCTHOCTh UM eJUHCTBO (PM3UYEeCKON KapTUHBI
MUPa;

YUUTHIBaTh TpaHULIbl TMPUMEHeHUs] WU3yueHHbIX (U3MUeCKHUX MoJie/ieil: TOYeuHbIH
3/IeKTPUUECKUM 3apsifi, Jiyd CBeTa, TOYEUHbIM HMCTOYHUK CBeTa, si/jepHas Mojesb aToMma,
HYKJ/IOHHAsi MO/leJ/ib aTOMHOTO sifipa MpH pellleHrny (PU3nuecKux 3ajjay;

pacrio3HaBath (u3NUecKue sIBJIeHUS (MPOLecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
3/IeKTPOJMHAMUKU U KBAaHTOBOM (DW3UKHU: 3/eKTpuueckasi TPOBOJMMOCTh, TeIJIOBOe,
CBETOBOE, XMWMHUECKOe, MarHuTHOe [IeCTBUS TOKA, B3aMMOJENCTBME MarHUTOB,
3/IeKTPOMarHuTHasE UHAYKIUS, [eHWCTBUe MarHWUTHOIO IO/l Ha TIPOBOAHUK C TOKOM U
OBIDKYITUMCS  3apsifi, 3/eKTPOMarHWTHble Kojie0aHWUSI W BOJHBI, TIPSIMOJMHENHOe
pacrnpocTpaHeHue CBeTa, OTpakeHue, MpejiomyieHue, WHTepdepeHIus, AUPpPaKLUs U
rossipu3aliusi CBeTa, [AWCIepcusi cBeTa, (oTo3/ekTpuueckui 3¢dekT (boTo3ddeKT),
CBETOBOE /laB/JieHWe, BO3HUKHOBEHHME JIMHeMuaToro CIieKTpa aroMa BOJOpOJa,
eCTeCTBeHHasl U UCKYCCTBEeHHasi Pa/IMOAKTUBHOCTb;

OTKCHIBAaTh M3yuyeHHble CBOMCTBA BellleCTBa (3/IeKTpUUeCKUe, MarHUTHbIe, OMNTUUYECKUe,
3/IEKTPUUECKYI0 TPOBOAUMOCTh Ppa3/IMUHbIX CpeJ) U 3JIeKTPOMAarHUTHbIe —SIBJIEHUS
(mporiecchl), MCIONb3ysd (U3NUeCKHe BeJWYUHBI: 3/IEKTPUYECKUW 3apsij, Cula TOKa,



3/IeKTpUUeCKOe HampsbKeHue, 3/IeKTpUUYecKoe COTpOTHBJ/IEHWEe, Pa3HOCTb MOTEHLIUAJIOB,
3/IeKTPO/IBKYILjasi CWia, paboTa TokKa, MHAYKIUS MarHUTHOTO T10Jis1, cujia Amriepa, cuia
JlopeHila, WHAYKTUBHOCTb KAaTyIIKH, SHEPrusi 3/eKTPUUeCKOr0 M MarHUTHOTO TOJei,
Tepyo/ U YacToTta KojebaHui B KojiebaTe/lbHOM KOHTYpe, 3apsifi U CHJjla TOKa B TIporiecce
rapMOHMUECKUX 3/IEKTPOMAarHUTHBIX KoJiebaHui, (DOKyCHOe pacCTOsTHHMe U OmNTHuYecKas
CWIa JIMH3bI, NIPU OMKUCAHUU TIPABUIBHO TPAKTOBAaTh (PU3NUYECKUN CMBIC/T UCMO/Ib3yeMbIX
Be/IMUMH, UX 0003HaueHUsI W eJUHULIbI, yKa3biBaTb (DOPMYyJibl, CBSI3bIBalOIIME JAHHYIO
($U3nUeCcKyro BeJIMUMHY C APYTMMH BeJTMUKMHAMU;

OMUCHIBAaTh H3yueHHble KBAaHTOBbIE SIBJIEHUSI W MPOLECChl, HCIOb3ysl (r3UUecKue
BeJIMUMHBI: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI M YaCTOTa CBeTa, SHEePIrusi U
uMIyibC (OTOHA, TEepUo/, Moaypacnajia, SHeprusi CBs3U aTOMHBIX sijiep, TIPU OMMCAHUU
TIPaBUILHO TPaKTOBATh (PM3UUYECKUM CMBIC] UCIIO/Ib3yeMbIX BeIMUWH, UX 0003HaueHus: U
eUHULIbI, yKa3biBaTb (POPMYJIbI, CBSI3bIBaloOll[Me [aHHYI (U3UUECKYI0 Be/JIMUMHY C
JPYTMMU BeJTMUYMHAMU, BbIUMC/ISTh 3HaUeHue (hr31uuecKou BeJIMUMHbI;

aHa/IM3UpOBaTh (PU3MUeCcKUe MPOLIeCChl U sIBJIeHUS, UCMO/b3ysl (U3WUyeckue 3aKOHbI U
MPUHLMIIBL: 3aKOH OMa, 3aKOHbI T0C/Ie[0BATeIbHOTO0 W Tapasule/IbHOTO COeUHEeHUs
MPOBO/ITHUKOB, 3aKOH J[Koy/si—JIeHlla, 3aKOH 3/€KTPOMAarHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEMHOTO ~ PAaClpOCTPAHEHUs] CBeTa, 3aKOHbl OTPaKeHHWsI CBeTa, 3aKOHbI
MpeJIOM/IEHUs1 CBEeTa, ypaBHeHWe OWHIUTeWHa [ (PoTo3¢ddeKTa, 3aKOH COXpaHEHUs
5HEepPruu, 3aKOH COXpaHeHUsI UMITy/IbCa, 3aKOH COXpaHEeHUs 3/IeKTPUUeCKOTro 3apsifia, 3aKOH
COXpaHeHWs1 MaCCOBOTO UMCJIa, TMOCTYJaThl bopa, 3aKOH pa/iu0aKTUBHOIO pacriajia, Mpu
5TOM pa3/ihuaTh CA0BECHYHO (DOPMYJIMPOBKY 3aKOHA, ero MaTeMaTh4yecKoe BbIpakKeHUe U
ycioBus (rpaHUlibl, 00/1aCTH) MPUMEHUMOCTH;

orpe/ie/isiTh HampaB/ieHHWe BeKTOpa WHJYKLMM MarHATHOTO TOJIsl TIPOBOAHUKA C TOKOM,
cuibl Amriepa U cusibl JIopeH1ia;

CTPOUTD Y OMUCHIBaTh N300pa’keHre, Co3/laBaeMoe IJIOCKUM 3epKajioM, TOHKOU JIMH301;
BBITIOJTHATE 9KCIIEePUMEHTbI TI0 WCC/IeOBaHUIO (PU3WUYECKUX $SIBJIEHUMM U TIPOLIeCCOB C
WCIOJ/Ib30BaHMEM TPSMbIX W KOCBEHHbIX W3MepeHui: mpu 3ToM (HOpMY/IMpOBaTh
npobsemMy/3ajauy W THUIIOTe3y yueOHOro SKCIieprMeHTa, coOHpaTh YCTAHOBKY U3
Tipe//IoyKeHHOro 060py0BaHusl, TIPOBOUTE OTBIT U (POPMYIMPOBAaTh BHIBObI;
OCYILIeCTB/ISITh TpsIMble YW KOCBeHHble u3MepeHHs (U3UUeCKHUX BeJWUUH, TPU 3TOM
BbIOMPATh ONMTUMAa/bHBIN CTIOCO0 U3MepeHUs U UCTI0b30BaTh U3BECTHBIE METO/IbI OLIEHKU
MOrPelIHOCTeN U3MepPeHNH;

WCC/eI0BaTh 3aBUCUMOCTH (PU3UUYECKUX BEJIMUMH C MCII0/Ib30BaHUEM TPSIMbIX U3MEepeHUM:
MpU 3TOM KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHpPOBAaTb pe3y/ibTaTbl IOJyueHHOU
3aBUCUMOCTH (PU3NUECKUX BeMUMH B BUJe Tabsul U rpadyKoB, [ie/laTh BBIBOJBI T10
pe3yJ/ibTaTaM UCC/ie[JOBaHus;



cobmoziaTh TIpaBWia 0e30MacHOTO TpyZa TPU TPOBeAEHUU HCCIeJOBaHUM B paMKax
yuebHOTO SKCrieprMeHTa, yueOHO-MCC/ie[loBaTe/TbCKOM M TIPOEKTHOM JesiTe/IbHOCTA C
WCI0JIb30BaHNEM U3MepUTe/TbHBIX YCTPOUCTB U labopaTopHOro 060pyA0BaHus;

peliatb pacuéTHble 3aJaud C $IBHO 3a3JlaHHOW (PUM3UUeCKOW MOJe/bl0, WCIOIb3ys
¢bu3nueckre 3aKOHbl W TIPUHIUIBI, Ha OCHOBe aHa/M3a YCAOBUS 3aJaud BBIOMpATh
¢bu3nUecKyr0 Mojienb, BbIJeNATh (PU3ndeckre BeJIMUMHbI U (HOPMYJbl, HeOOXOAUMbIe ISt
eé pellleHus], TIPOBO/UTb DPACUéTbl U OLIEHWBaThb pPeajbHOCTb I0/lyUeHHOTO 3HAaueHHsl
(bur3nueCcKoil BeJIMUUHBI;

pelllaTh KauyeCTBeHHbIe 3a7lau: BBICTPAaWBaTh JIOTMUECKU HETIPOTHBOPEUUBYIO I[ETIOUKY
paccyk/ieHHH C OTOpOM Ha W3ydeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (r3nUecKue siBJIeHUST;
WCIOJIb30BaTh TP pellleHuM YyuyeOHbIX 3a/lad  COBpPeMeHHble UH(OPMAalMOHHbIe
TeXHOJIOTUM JIJIsi TIOMCKA, CTPYKTYPUPOBAHUSsI, UHTEepPIpeTaluy U TIpe/icTaB/eHust yueOHOM
M HayudHO-TIOMY/ISIpHOW WHGOpMAalvW, TIOJIy4YeHHOM U3 pa3/WYHbIX HCTOYHUKOB,
KPUTHUECKU aHa/IM3UPOBaTh T0JyuyaeMyr0 UH(OopMaluio;

OOBSICHSTh MPUHLUIIBI JEMCTBUS MalllMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3iuuaTh
ycJioBUsE MX 0e301acHOT0 UCIOJ/Ib30BaHUs B ITOBCEeJHEBHOM >KU3HU;

TIPUBO/IUTHL TIPUMEPHI BK/a/la POCCUUCKUAX U 3apyOekKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKu, B OOBSICHEHMe TIPOI[eCCOB OKPY’Kaloll[er0 MHpa, B pa3BUTHe TEeXHUKA U
TeXHOJIOTUI;

WCIO0/Ib30BaTh TeOpeTUuecKWe 3HaHWs 10 (U3MKe B T[IOBCEJHEBHOW J>KU3HU /ISl
obecrieueHusi 0e30mMacHOCTM TpU  OOpaleHUd ¢ TIpubopaMHM W TeXHUUECKUMH
yCTPOMCTBaMHU, [Jisi COXpaHeHUsl 3[0pOBbsi W COO/IOZIEeHUS] HOPM  3KOJIOTHYEeCKOTrOo
TOBe/IeHUs B OKpY>Katolllel cpe/ie;

paboTaTk B TPYIITe C BIMNOJHEHNEM Pa3/IMUHbIX COLMAbHBIX POJieid, TUIaHUpOBaTh paboTy
TPyNIbl, paljoOHA/bHO pacrpeiensiTh O00sS3aHHOCTH W TUIAHUPOBATh [IeSTEbHOCTh B
HeCTaH/aPTHBIX CUTYyalUsiX, afZieKBaTHO OLeHWBaTh BK/AJ, KaXKAOTO W3 YYaCTHHUKOB
IpyMniibl B pellieHre paccMaTprYBaeMoii MpobJiembl.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoinuyecTrBo yacoB JJIeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (uudposBbie)
Ne n/m KontponbHbie | [IpakTHuecku
NMporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI e paboTbI
pecypchbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmmoreka ITOK
1.1 ®du3uKa U MeTo/ibl HAyYHOI'O [T03HAHUS 2 https://m. edsoo.rw/7f41bf72
Wtoro no pasgeny 2
Pa3zpen 2. MEXAHUKA
bubmioTeka [IOK
2.1 Kunemariika > https://m.edso0.ru/7f41bf72
bubmioTeka [IOK
2.2 Huramika 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no paszeny 18
Paspen 3. MOJIEKYJ/IIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOU 9 1 bubnmoreka LIOK
) Teopun https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHHS BellleCTBa. 5 bubmmoreka LIOK

®Da30Bble N1epexo/ibl

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




Wroro nio pasgeny

24

Paszpen 4. DJIEKTPOJJMUHAMUKA

4.1 OJIeKTPOCTaTUKA 10 Bubmmorexa TTOK
https://m.edsoo.ru/7f41bf72
40 [TocTOsIHHBIN 3/1€KTPUYeCKUM TOK. TOKU B 12 Bubmoreka LTOK
) Pas3/IMUHbBIX Cpefiax https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (yudposBbie)
Ne n/mm Konrtposbneie | IIpakTHueckune
NporpamMMsbI Bcero o0Opa3oBare/IbHbIE
paboTbI paboThI
pecypchl
Pazpen 1. SJJIEKTPOJUHAMUKA
11 MarsuTtHoe noJie. D/1eKTpOMarHuTHast 1 1 3 bubmmoreka LIOK
) UHIYKIYS https://m.edsoo.ru/7f41c97¢
Nroro nio pa3geny 11
Pa3pen 2. KOJIEBAHUWSA 11 BO/IHbBI
51 MexaHuueckyie U 3/IeKTPOMarHUTHbIE 9 1 Bbubmioreka IIOK
) Kos1e6aHust https://m.edsoo.ru/7f41c97¢c
59 MexaHuueckue U 3/1eKTpOMarHUTHbIe 5 1 bubnuoreka LIOK
) BOJTHBI https://m.edsoo.ru/7f41c97¢c
2.3 Oruka 10 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 24

Pa3zgen 3. OCHOBBI CIIEIIIAJIbHON TEOPYN OTHOCUTE/IBHOCTH

31 OcCHOBBI crieljuabHON TeopUuu 4 1 bubmioTeka LIOK
OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 4
Pa3zgen 4. KBAHTOBASA ®U3UKA
4.1 OneMeHThbl KBAHTOBOW ONTUKHU 6 Bubmmorexa TIOK

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




bubmioreka 1IOK

4.2 CtpoeHnie aToMa 4
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 471p0 5 Bubmaorexa [IOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPOPU3UKH

bubmoreka IIOK

5.1 OneMeHTbI aCTPOHOMUM U aCTPO(U3UKU 7 https://m.edsoo.n/7f41c97c
Wtoro no pa3peny 7
Paszgen 6. OBOBIHIAROIIEE IIOBTOPEHUE

61 | OSoSuaougee nosropene ‘ S
Wtoro no pa3peny 4
Pe3epBHOe Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
KonnuyecTrBo yacos JJ/IeKTPOHHBbIE
Hara
Ne nudpoBbie
Tema ypoka KonTposibubie | IlpakTHueckue | H3yUeHH
n/n Bcero oOpa3oBaTe/IbHbIE
paboTbI paboTsI A
pecypchI
®du3uKa — Hayka o IpUpoze.
1 Hayunsie MET(}: bl HOEHE]l;)HI/'IqH 1 bubmmorexa [TOK
y A https://m.edsoo.ru/ff0c32e2
OKpy’Karolllero Myvpa
Posnb 1 MecTo Qu3vKy B

) (hopMHpOBaHNY COBPEMEHHOU 1 bubmuoreka IIOK
Hay4YHOW KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOU eaTe/IbHOCTH JTI0/ler
MexaHHUeCcKoe JIBH)KEHHE.

3 OTHOCUTE/IBHOCTb MeXaHUYeCKOI o 1 Bbubmioreka LIOK
JBwkeHus. [lepemelljeHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsIMOJIMHEHHOe 1 bubmmoreka LIOK
JIBIDKEHHe https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpeHHOe MpsSIMOTMHeHHOe 1 bubmmoreka LIOK
JIBIDKEHHe https://m.edsoo.ru/ff0c372e

5 CBobopiHOe TIafieHue. Y CKOpeHHe 1 bubmoreka LIOK
CBOOO/THOTO TIaZIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonvHeliHOe JBYKEeHNE.

7 [IBr>KeHre MaTepuabHOW TOUKH T10 1 Bubmaorexa [TOK

P https://m.edsoo.ru/ffO0c3ada
OKPY>KHOCTH
8 [IpuHLMI OTHOCKTEILHOCTU ["anues. 1 Bbubmoteka LIOK




VHeprjanbHble CUCTEMbI OTCUETA.
[TepBnIii 3akoH Hbr0TOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHiun

9 CyTeprno3uLivu cus. Bropoli 3akoH Bubmorexa [IOK
ynep I ) P . https://m.edsoo.ru/ff0c3be8
HeroToHa f/11 MaTepyasbHOU TOUKU

10 Tpetuii 3akoH HeroToHa /151 bubmioteka LIOK
MaTeprabHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUpPHOro taroreHus. Cusa

bubmoreka IIOK
11 TsbKecTu. IlepBas KocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuiia ynpyroctu. 3akoH I'yka. Bec bubnuoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia Tpenus. Koag@uiiieHT TpeHusl.

13 Cuna CEH OTI/IBHGI?I/IQS)I 1? v BI/IE(EHI/II/I Bubmiorexa LIOK

P puA https://m.edsoo.ru/ff0c3f76
Tesa B )KUJKOCTU UK rase
[TocTymnaresnbHOe U BpalllaTe/lbHOe

14 JIBIDKeHHe abCOI0THO TBEPAOTO Tera. bubmmoreka IIOK
MowmenTt cusel. [1neuo cusel. Y ciioBust https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJOro Tesa
VimnyibCc MaTepuanbHOM TOUKH,

15 CUCTeMBbI MaTepUaIbHbIX TOYEK. Bbubmoteka LIOK
WNmMnysibC cusbl. 3aKOH COXpaHeHUsI https://m.edsoo.ru/ff0c43d6
MMITyJIbCa. PeakTMBHOe JBIKEHMe
PaboTa ¥ MOIIIHOCTh CHJIBI.

16 KuHeTnueckas sHeprusi MaTepyuanbHONW bubmoteka LIOK
Touku. Teopema 00 M3MeHeHUH https://m.edsoo.ru/ff0c4502
KUHEeTUYeCKOW SHeprumn

17 [ToTeHLManbHasA SHEPrys. bubmmoreka IIOK




[ToTeHLmanbHast SHEPryUsi ypyro
ZebopMHpOBaHHOM MPY>KUHBI.
[MoTeHLMabHAsT YHEPTHs Tesla BOIM3U
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMAbHbIE U HETTOTEHI[HA/IbHBIE
cubl. CBsi3b paboThI
HETOTeHIMAMbHBIX CHJT C U3MEHEHUeM
MeXaHUYeCKOUW IHEPTUU CUCTEMBI TeJl.
3aKOH COXpaHeHUsT MeXaHUYeCKOH
SHEPrUU

bubmioreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHasi pabota
«MccnepoBanue CBsA3U pabOThI CHITBI C
V3MeHeHHeM MeXaHUYeCKOW SHePrUr
TeJla Ha TIPUMepe PaCTSDKEeHUST
PE3UHOBOTO JXI'yTa»

20

KoHTtponbHast paboTa o Teme
«Kunemaruka. /JuHaMuka. 3aKOHbI
COXpaHeHUsl B MeXaHUKe»

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

21

OcHOBHBIE NIOJI0’KEHUS] MOJIEKYJISIPHO-
KUHEeTUUeCKOU Teopuu. bpoyHOBCKoe
JBrkenue. [udpdysus

Bbubmoteka LIOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep [BUKeHUs U
B3aUMO/,eMCTBUS YaCTUL] BelljeCTBa.
Mogenu cTpoeHus ra3oB, )XUJKOCTeN
Y TBEPIBIX TeJ

23

Macca monekyi. Konyectso
BeljectBa. [locrosgHHas ABorazspo

24

TeruioBoe paBHOBecue. TemnepaTypa




U eé usmepenwue. IlIkana Temreparyp
Lenbcus

Upeanbhbiii ra3 B MKT. OcHoBHOe

bubmmoreka IIOK

2> ypaBHeHre MKT https://m.edsoo.ru/ff0c4fde
AOGcosroTHas Temriepatypa Kak Mepa

26 Cpe/iHell KWHeTUYeCKOM SHepruu bubmoreka IIOK
JIBIDKEHUsI MOJIeKYJl. YpaBHeHue https://m.edsoo.ru/ff0c511e
MengeneeBa-KnanelipoHa

27 3akoH [lampToHa. ['a30BbIe 3aKOHBI
JlaboparopHasi pabota

78 «MccnenoBanye 3aBUCUMOCTH MEXAY
rapamMeTpamMu COCTOSIHUS
pa3pe’KeHHOro rasa»

79 N3ormporieccsl B uieasbHOM rase v Ux bubmoreka LIOK
rpaduyeckoe npe/icTaB/ieHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHsis1 SHeprus
TePMOJAVUHAMUUYECKON CUCTEMBI U

30 crioco6nl eé u3MeHeHust. Konmuectso bubnuoreka LIOK
TEeTUIoThI ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHeprust OJHOATOMHOI'0 W/ieaslbHOr0
rasa

31 Bugel Terioniepenauu Bubmorexa [OK

https://m.edsoo.ru/ff0c5c36
Y nenbHas TernyI0EMKOCTD BellleCTBa.
32 KosvuecTBO TenioTsl rpu Bubmmorexa TIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepeaue. AuabaTHbIN Mporecc
13 [TepBbiii 3aKOH TEPMO/IMHAMUKU U €70 bubmoreka IIOK

IMpUMEHEHKE K U30IIpoLeccamMm

https://m.edsoo.ru/ff0c5efc




HeobGpaTuMOoCTh MPOIIECCOB B

bubmioTeka 1IOK

34 nipupo/ie. Bropoii 3aKoH
PHPOA P https://m.edsoo.ru/ff0c6230
TepMOJAVHAMUKHA

35 [Mpunuun geiicteus u KI1/ TeryioBoi bubmmoreka IIOK
MalllUHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapxo u ero KII/I

37 OKosioruueckre mpobIeMsl
TeI/I03HEePreTUKU

38 O6o01arouit ypok «MoJieKy/isipHast bubmuoreka LIOK
¢u3vika. OCHOBBI TEDMOJAVUHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTtponbHasi paboTa o Teme

39 «MonekynsipHasi ¢pu3uka. OCHOBBI Bubmiorexa LIOK

/AP ' https://m.edsoo.ru/ff0c6a50
TepMOJAVHAMUKI»

40 [Tapoobpa3oBaHue 1 KOH/I€HCALHS. Bbubmoteka LIOK
Ncmapenue v KurieHve https://m.edsoo.ru/ff0c63b6
AGcomoTHas U OTHOCUTE/TbHAs

41 BJI&YKHOCTb BO3AyXa. HackllieHHbIN Bubmaorexa [TOK

Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
TBéppaoe Teso. Kpucramimmueckue v

4 amop@Hble Tena. AHU30TPONHUS Bbubmioreka LIOK
CBOMCTB KpUCTA//IOB. JKuzikue https://m.edsoo.ru/ff0c65f0
KpucTasibl. COBpeMeHHbIe MaTepUasibl
[1naBneHue u KpUCTaLIM3aLus.

43 Y penvHas TeruioTa riaBeHus Bubmiorexa IOK

A ’ https://m.edsoo.ru/ff0c6708
Cybnmmmarius
bubmioTeka 1IOK

44
Ypasterue Teniosoro bananca https://m.edsoo.ru/ff0c6820

45 OneKTpu3aLys Tel. DIeKTPUUeCKUM bubmioTeka 1IOK




3apsizi. [IBa Bu/ia 31eKTprUUeCcKux
3apsiioB

https://m.edsoo.ru/ff0c6bcc

HPOBO,[[HI/IKI/I, AUDJIEKTPUKU U

46 TIO/TYTIPOBO/IHUKU. 3aKOH COXpaHeHUs! Bubmorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
37IEKTPHUYECKOro 3apsza
B3aumopeiictBue 3apsijoB. 3aKOH
47 Kynona. ToueuHsli1 3/1eKTpUYECKUN Bubmaorexa [TOK
Y ) P https://m.edsoo.ru/ff0c6ce4
3apsf
Harnpsok€HHOCTB 5/1eKTPUYeCKOro
48 nosst. [IpyHIMn cynepnosvuuumn bubmmoreka LIOK
3/1IeKTpUUeCKUX nosen. JInHuu https://m.edsoo.ru/ff0c6df2
HAaTpsKEHHOCTH
PaboTa CHIT 3/1eKTPOCTaTHUECKOTO
bubmmoreka LIOK
49 noss. [Torenuman. PasHocTh
https://m.edsoo.ru/ff0c6£00
MOTEeHL[Ma/IOB
[IpoBOJHMKM U IU3/IEKTPUKU B
POBOA A P bubmioreka 1IOK
50 371eKTPOCTaTUUECKOM T10JIe.
https://m.edsoo.ru/ff0c7018
[wvsnekTprueckasi TPOHULIAEMOCTb
, bubmmoreka LIOK
51 DJIeKTPOEMKOCTh. KoHZeHcaTop 1
https://m.edsoo.ru/ff0c7126
OJIEKTPOEMKOCTH I/IOCKOT'0
52 KOH/IeHcaTopa. JHeprus 3apsuKeHHOro Bubmotexa OK
/h pa. P P https://m.edsoo.ru/ff0c72c0
KOH/IeHCaTopa
£3 JlabopartopHasi pabota "3mMepeHue
3/1IeKTPOEMKOCTH KOHleHcaTopa"
54 [TpyHLMI JeMCTBUS U IPUMEHeHHe

KOH/IeHCaTOpOB, KOITUPOBA/ILHOIO
anmnapara, CTPYWHOr0 IpUHTepa.




DJIeKTpOCTaTUUYeCKas 3alluTa.
3a3zemsieHue 371eKTpOrprubopoB

55

ONeKTpUYeCcKri TOK, YC/IOBUS €ro
cyljecTBoBaHUs. [10CTOSIHHBIN TOK.
Cuia Toka. HarpsokeHue.
Conpotusnienue. 3akoH Oma i
ydacTkKa LeTu1

56

[MocneoBatesibHOe, MapasiebHOe,
CMeIIIaHHOe COeJIMHeHNe
MIPOBOZAHUKOB. JlabopaTopHasi paboTa
«/3yueHne cMeIIaHHOTO COeMHeHUsT
PEe3UCTOPOB»

bubnuoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTb 3/7IEKTPUYECKOT0
TOKa. 3akoH [Ixoysi-JleHua

bubmoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TIOJIHOM (3aMKHYTOM)
3/1eKTprYeckou Lernu. Kopotkoe
3ambIkaHue. JlTabopaTopHasi paboTa
«M3mepenue 3/JC UCTOYHUKA TOKA U
€ro BHYTPEHHero CONpOTUB/IEHUSI»

bubmioTeka 1IOK
https://m.edsoo.ru/ff0c7ae0

59

OJIEKTPOHHAs IIPOBOAMUMOCTD TBEPABIX
MeTaJ/lJIOB. 3aBUCUMOCTb
COTIPOTUBJ/IEHHS METa/IJIOB OT
TeMnepaTypbl. CBepXIpoOBOAUMOCTb

60

O/eKTpUUeCKU TOK B BaKyyMe.
CBoiicTBa 3/1eKTPOHHBIX ITYUYKOB

61

[TonynipoBOTHUKH, X COOCTBEHHas1 U
rpyUMecHasi IpOBOAUMOCTh. CBOMCTBA
p—n-niepexoza. Ilo1yrnpoBogHUKOBbBIE

bubmioTeka 1IOK
https://m.edsoo.ru/ff0c84ae




pubOopbI
OneKTpUYeCcKuil TOK B pacTBopax 1

62 pacruiaBax 3/1eKTPOJIUTOB. 1 Bbubmoteka LIOK
DJIEKTPOJIUTAYECKast JUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJI3
OneKTpUYeCcKuM TOK B rasax.

63 CamocTosiTennbHbIN 1 1 Bbubmioreka LIOK
HeCaMOCTOSITe/IbHbIN pa3psf. MosHusl. https://m.edsoo.ru/ff0c84ae
[1na3ma
OrekTpuuecKre MprUOOPHI U

64 YCTPOUCTBA U UX NPaKTHUeCKoe 1 Bubmoreka IIOK
rpuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
be3omacHoCTH

65 O06o01aroIuMi YPOK 1 bubmmoreka LIOK
«ONeKTpoAHaAMUKAa» https://m.edsoo.ru/ff0c88be
KoHTponbHas pabora o Teme

66 «DnekTpocraTuka. I[TocTosiHHBIN 1 Bubmorteka IIOK
3JIeKTPUYeCKUU TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
pas/IMuHBIX Cpejax»

67 Pe3epBHbIil ypok. KoHTposibHas 1 bubmioreka LJOK
paboTa 1o Teme "3IeKTpoAUMHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3sepBHbIi ypok. O60611aroIumii ypok 1 bubmoreka IIOK
o Temam 10 ksacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME




11 K/TACC

Ko/sinuecTBo uacoB J/IeKTPOHHbIE
No Jata uucdpoBbie
Tema ypoka KoHTposbHble | IIpakTHyecku
n/n Bcero u3yueHus | oOpa3oBaTe/bHbIE
paboThbI e paboTbI
pecypchbl
[TocTosiHHBIE MarHUTBI U UX

1 B3aUMO/IeiCTBUe. MarHuTHoe ToJie. 1 bubnuoreka IIOK
BekTop MarHuTHOM UHAYKLMU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHuTHOW UHAYKLIUU
MarsuTHoOe I1071e [IPOBO/HUKA C

) TOKOM. OrnbIT OpcTesa. 1 bubmoteka LIOK
B3auMogeiicTBre TIPOBOJTHHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JTabopaTopHasi pabota «/3yueHue 1 1 bubmmoreka LIOK
MAarHuUTHOIO I10JIg KaTyIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOTO TT0JI Ha
MPOBOJHUK C TOKOM. Cuia Amriepa.

4 JlabopaTopHasi paboTa 1 1 bubmoteka LIOK
«UccnepoBanue nencTeus https://m.edsoo.ru/ff0c9ac0
TOCTOSIHHOI'O MarHyWTa Ha PamKy C
TOKOM»

[lelicTBe MarHUTHOTO TI0JIS1 HA

5 JBIDKYILYIOCA 3apsDKEHHYIO YaCTULLy. 1 bubmoteka LIOK
Cuna Jlopenriia. PaboTa Cuiib https://m.edsoo.ru/ff0c9df4
JlopeHija

6 OJIeKTpOMarHuTHass UHAyKuus. IToTok 1

BeKTOpa MarHMTHOM MHAYKLmK. 3/1C




VHAYKLUWW. 3aKOH 3/IeKTPOMarHUTHOM
uHaykuyn Papajes

JlabopatopHas pabota
«WccnenoBaHue siBNeHUs
3/IeKTPOMAarHUTHOM UHAYKLIAW»

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

VHyKTUBHOCTS. fIB/1eHKe
caMmovHAyKUuu. 3/1C caMOUHAYKLMH.
OHeprust MarHUTHOT'O I10J151 KaTYLLIKU C
TOKOM. DJIEKTPOMAarHUTHOe I10J1e

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

TexHUUyecKue yCTpOHCTBa M UX
TIpUMeHeHVe: TTIOCTOSTHHbIe MarHUThI,
3/1eKTPOMAarHuThl, 3JIeKTPO/IBUraTe/Ib,
YCKOPHWTE/N 3/IeMeHTapHbIX YaCTHLI,
VH/IyKLIMOHHasl 1eyb

10

O6o00611jarorHi ypoK «MarHuTHoe
Tiosie. JIeKTPOMArHUTHAs UHIYKLVSD»

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

11

KonTponbHast paboTa 1o Teme
«MarHuTHoe TIoJe.
OneKkTpoMarHUTHast UHAYKIUS»

bubmoreka LJOK
https://m.edsoo.ru/ff0cad58

12

CB0bO0/IHBIE MEXaHUUECKHEe
KonebaHus. ['apMoHHUeCKHe
KomebaHus. YpaBHEHHE
rapMOHUYECKHX KoJiebaHUH.
IIpeBpalienre sHEPTUN

bubmoreka LJOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHasi paboTa
«/ccnemoBaHve 3aBUCHMOCTH
repro/ia Majbix KonebaHul Tpy3a Ha
HUTHU OT JJTAHBI HUTH W MacChl Tpy3a»




KosnebarenbHbiii KOHTYp. CBOOOIHBIE
3/IeKTPOMarHUTHEIe KoyiebaHus B

bubnuoreka IIOK

14 uzlealbHOM Kojie0aTesTbHOM KOHTYPe.
7 yp https://m.edsoo.ru/ff0cb820
AmHasorus Mexxy MexaHu4eCKUMH U
3JIEKTPOMAarHUTHBIMU KOJIe0aHUSIMU
®opmysa TomcoHa. 3aKOH
15 COXpaHeHUs1 SHePTryH B UjleaTbHOM bubmorexa [JOK
P P A https://m.edsoo.ru/ff0ch9c4
KosiebaTeslbHOM KOHTYpe
[IpencraBneHue 0 3aTyxarol[ux
KomnebaHusiX. BoIHYKIeHHbIe
16 MexaHuueckue Kojebanus. Pe3oHaHC Bubmiorexa [JOK
i ' https://m.edsoo.ru/ff0cbb86
BbiHy>X/IeHHbIe 37IeKTPOMarHUTHbIE
KosiebaHust
[TepemeHHbIM TOK. CHHYCOUIaTbHBIN
repeMeHHbIN TOK. MOIIHOCTD
17 repeMeHHOr0 TOKa. AMIUTUTYZAHOE U bubmiorexa OK
Ij ) YA https://m.edsoo.ru/ff0cbd34
JleliCTBY1Ol1lee 3HauUeHHe CUJIbI TOKA U
HarpsvKeHust
Tpancdopmarop. [Tpor3BozcTBO,
18 nepeziaua u rorpebieHue
371eKTPUUeCKOU SHeprum
Y CTpOUCTBO M MpakTUYecKoe
19 TpYMeHeHe 3/IeKTPUUeCKOro 3BOHKa, bubmioteka LIOK
reHeparopa IiepeMeHHOI0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUU 371eKTporepesayd
20 OKOJIOTUYeCKHEe PUCKU TIPU

TIPOM3BO/CTBE 3JIeKTPOIHEPIUH.
KynbTypa rcrosib30BaHust
371eKTPOHEPTUU B OBCEAHEBHOMN




JKHU3HU

MexaHHUeCKHe BOJTHBI, YC/IOBUS
pacnipoctpadenus. [Tepuog. CKOpocTh

bubnuoreka IIOK

21
pacripoCcTpaHeHus U A/IMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[TonepeuHblie ¥ MPOJOJIbHBIE BOTHbI
Y 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB bubmmoreka IIOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbIE BOJTHBI, UX
. bubmoreka IIOK
23 cBOMCTBa U CKOpOCTs. Illkana
https://m.edsoo.ru/ff0ccfe0
3/1eKTPOMAarHUTHBIX BOJIH
[IpuHLMIIBI paoOCBsA3U U
24 TesieBUeHUs. Pa3BuTHe CpefiCTB
cBa3u. Paguosnokanus
oe KonTponbHast pabota «Konebanus u bubnuoreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonIMHeHOe pacrpocTpaHeHue
26 CBeTa B OZJHOPOJHOM cpefie. bubmoreka IIOK
ToueuHbIi1 UCTOUHKK cBeTa. JIyyu https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHHe cBeTa. 3aKOHBI
27 oTpakeHus cBeTa. [TocTpoeHue Bubmiorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
n300pakeHHii B TUIOCKOM 3epKajie
IIpenomsienue ceeta. [TosHOE
)8 BHYTpeHHee oTpakeHue. [IpenenbHbIi bubmioreka LIOK
YI0J1 IOJIHOTO BHYTPEeHHero https://m.edsoo.ru/ff0cd7f6
OTpa’KeHHsI
59 JlabopaTopHasi pabota «V3mepeHue bubmioteka LIOK

IMOKa3aTeJid MpeIoMJIEHUA CTEKJIa»

https://m.edsoo.ru/ff0cd67a




JIun3el. [TocTpoeHue M300pakeHUH B

30 muH3e. dopMya TOHKOW JTMH3BI bubmmotexa OK
- OPMY ' https://m.edsoo.ru/ff0cddle
YBenviueHue JIMH3bI
JlaboparopHasi paboTa
31 «UccnenoBaHue CBOMCTB
1300paykeHU B TMH3aX»
Hucniepcusi ceeta. CIOXKHBIN cOCTaB
3 6enoro ceeta. I]BeT. JlabopaTopHast
pabota «HabJrogeHue mucrnepcun
cBeTa»
33 VnTepdepentys ceeta. Audpaxiys bubmoteka LIOK
cBeTa. [IudpakijMoHHasi peléTKa https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTE CBETOBBLIX BOJIH. bubmoteka LIOK
[Tonspusanus ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtryeckue TIPUOOPHI U YCTPOWCTBA U
yCJIOBUSI UX 0€30T1acHOTO TIPUMeHEeHUSsT
['paHuLibl TPUMEHUMOCTH
36 KJ/lacCMUecKor MexaHuKu. [TocTynarsl Bubmoteka LIOK
criel[iaabHON TeOpum https://m.edsoo.ru/ff0cf862
OTHOCUTETbHOCTH
OTHOCUTEILHOCTb O/JHOBPEMEHHOCTH.
37 3ame/iyileHVe BpeMeHH! U COKpallleHue Bubmorexa [JOK
A p parti https://m.edsoo.ru/ff0cfa42
JUTAHBI
OHeprusi U UMITyJIbC PeJIATUBUCTCKOMN
38 yacTullbl. CBsI3b MacChl C SHEPTUen U bubmorexa IOK
HeL P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTUs MOKOsI
39 KonTtponeHast pabora «OnTHKa. bubmoreka IIOK

OCHOBBI CriellanbHOW TeOPUU

https://m.edsoo.ru/ff0cf6f0




OTHOCHUTE/JIbHOCTH»

®oToHbl. Popmyna [1naHka. OHeprus

bubmoreka IIOK

40
Y UMIMY/IbC POTOHA https://m.edsoo.ru/ff0cfe16
OTKpsITHE U UCCIeJ0OBaHNe Eub [IOK
nboreka
41 . A.T.
poroa(pexTa. Ormbirer https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbI (hoTO3(P(heKTa. Y paBHEHUE
42 BﬁHmTegl)Ha nds)l(bclJOToacl)clljeKTa Bubmoreka [IOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuiia» dotoaddekra
Hasnenne ceeta. OmbiTel 1. H.
43 JlebeneBa. XumMuueckoe JeiCcTBHE Bubmorexa [JOK
AcBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUeCcKue yCTpOMCTBa U
TpakTUYecKoe TIpuMeHeHue:
44
dboTo31eMeHT, GOTOJaTUVK,
Co/HeuHast baTapesi, CBeTOAUO
45 Perienvie 3a1au 1o TeMe «JIeMeHThI bubmioteka LIOK
KBAHTOBOM OITUKK» https://m.edsoo.ru/ff0d0302
Mogens aToMa TomcoHa. ONBITHI
46 Pesepdopja mo paccesiHAO O-uacTy bubmiorexa OK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnaHeTapHasi Mozie/ib aTOMa
bubmoreka IIOK
47 I1 b
OCTyJIaThl bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u norsionjeHre (pOTOHOB
48 1 I/I}l]'le exofe aTOM;u co H(()ij"o OBHS bubmiorexa OK
P PEXOA . A yP https://m.edsoo.ru/ff0dOafa
SHepruv Ha Apyrou. Buzpl crieKTpoB
49 BomnHoBble cBoricTBa yacTul. BosHel bubmioteka LIOK

Je bporing. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM flyanu3M. CrIOHTaHHOe U
BbIHY)K/IEHHOE U3/Ty4YeHue

50

OTKpBITHE PaZiIMOaKTUBHOCTU. OTIBITHI
Pe3epdop/ia 1o orpeiesieHUIO COCTaBa
PaJJM0AaKTUBHOTO U3TyUYeHHUs

bubmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, beTa-, raMma-
u3nydeHvs. Bausaue
pPaJvOaKTUBHOCTH Ha KUBbIe
OpraHu3Mbl

52

OTKpBITHE POTOHA U HEHUTPOHA.
N3otormbl. Anbda-pacmnaf,.
OneKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyeHnue

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

53

OHeprus CBsI3U HYKJIOHOB B sifpe.
SAnepHble peakuyu. SnepHbIi
peakTop. [Ipo6siembl, TIepCIIeKTHBHI,
9KOJIOTUYeCKHe acreKThl SepHOM
SHepreTUKU

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

54

DyieMeHTapHbIe YacTUllbl. OTKpBITHE
No3uTpoHa. MeTozbl HaO/moIeHNs U
perucTpaLyy 371eMeHTapHbIX YaCTHL.
Kpyrbiii cton «®yHaaMmeHTanbHbIe
B3auMozencTBusl. EAMHCTBO
¢u3MuecKoil KapTUHBI MHUPa»

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

55

Bup 3Bé3gHoro Heba. Co3Besaus,
sIpKWe 3BE3Ibl, M/IaHeThl, UX BUJUMOE
IBwkenve. Co/iHeuHas cucreMa

56

Comnnue. ComHeyHasi aKTUBHOCTb.




NcTtounuk 3Heprumn CoJiHIa U 3BE3]

57

3BE3/Ibl, UX OCHOBHBEIE
XapaKTepPUCTUKU. 3BE3/IbI T/TaBHOU
rocsiefioBatelbHOCTH. BHyTpeHHee
cTpoeHue 3Bé371. CoBpeMeHHbIe
TIpe/iCTaB/IeHUsI O IPOUCXOXKIEHUU U
sBosroru CoslHIIa U 3BE3]

58

Mneunsiii [Tyts — Hama ["anaktyka.
[Tonoxxenue u aBrwkenue CosHLa B
lanaktuke. 'anakTuky. YépHble
JBIPBI B 1jpax rajakTHK

59

Bcenennas. Pasberanue rajakTuk.
Teopus bosbloro B3phIBa.
PenukToBoe usnyuexue.
MeTtaranakTuka

60

HepewieHHb1e po6/ieMbl aCTPOHOMUM

61

KoHntposnbHast paboTa «DeMeHThI
aCTPOHOMUH U aCTPOPU3NKI»

62

O6o06maroruii ypok. Ponb pusuky u
aCTPOHOMHU B 3KOHOMHUYECKOM,
TeXHOJIOTUUECKOH, COI[UATbHOM U
3THUYeCcKoM cdepax JesTeTbHOCTU
yeJsioBeKa

63

O6ob6maroiuii ypok. Ponb 1 MecTo
(bU3UKH U aCTPOHOMUHM B
COBpPeMeHHOW HayyHOUW KapTUHe MUpa

64

O6o6maroiiuii ypok. Posb
¢bu3rueckoil Teopuu B HopMHpPOBaHUN




Tripe/iCTaB/IeHUN 0 (hHU3MUeCcKou
KapTHhHe MHUpa

O6o6maromuii ypok. Mecto
bu3MUeCcKoM KapTUHBI MUpa B 0011IeM

65 psily COBpEMEHHBIX eCTeCTBEHHO- L
HayYHBIX Ipe/ICTaB/IeHNI O IIPHUPOZe

66 Pe3epBHbIil ypok. MarHuTtHoe mosie. 1
OneKTpoOMarHuTHasi UHAYKLUS
Pe3epBHbIi1 ypok. Ontrka. OCHOBBI

67 crieliiaIbHOW TeOpuu 1
OTHOCUTEIbHOCTH
Pe3sepHbliii ypok. KBaHTOBas (usmka.

68 BHENIIJEHTLI};I()ZTPOHOMI/II/I u ’ 1 bubmorexa OK

https://m.edsoo.ru/ff0d1784
acTpodu3MKU
OBLIEE KOJIMYECTBO YACOB I1O0 68

I[TPOI'PAMME







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» ®dusuka, 10 knacc/ Msikuies I'.41., byxosues b.b., Corckuii H.H. nof
penakiueii I[TapdentbeBoii H.A., AkiioHepHoe 0011jecTBO «VI31aTenbCTBO
«IIpocserenue»

» ®usuka, 11 knacc/ Makuiues I'.J1., byxosues b.b., Yapyrun B.M. oz
penakiueii [TapdentbeBoii H.A., AkiioHepHoe 0011ecTBo «/31aTenbCTBO

«ITpocserijeHue»

METOANYECKHUE MATEPUAJIBI IVIS1 YUUTEJIA
®wusnka : 10—11 k1. : moypou. TulaHupoBaHue: rmocobre —M. : [IpocBemeHue,

2013. — 128 c. s yumTeneid 001meobpa3oBaT. OpraHu3aij

IO ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
NHTEPHET

https://m.edsoo.ru






