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INIOACHUTEJIBHASA 3AITMCKA

[Tporpamma mo ¢u3uKe 06a30BOr0 YpOBHsI Ha YpPOBHe cpefHero oOiriero obpa3oBaHusi pa3paboTaHa Ha
OCHOBe TIOJIO)KeHWH W TpebOBaHWA K pe3yjbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTe/lbHOM TMPOrpamMMBbI,
nipefcTaBieHHbix B @I'OC COO, a Takke c yuyétom (hefepasbHOM paboueil TporpaMMbl BOCITUTAHHUS U
KOHLIETIL[UM TIperniofiaBaHusi yueOHoro mpeamera «®Pusrka» B o0Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
deneparyn, peau3yIoOIIMX OCHOBHbBIe 0Opa3oBaTe/ibHbIe TIPOTPAMMBEI.

Copep>kaHue MporpaMMbl 1Mo (M3MKe HaripaB/ieHO Ha (OpPMHUpOBaHWe eCTeCTBEHHO-HAayUHOW KapTHHbI
mupa obyuaromfuxcsi 10—11 kmaccoB mpu obyueHnr ux ¢u3vke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JedaTeslbHOCTHOTO Tmoaxofa. IIporpamma 1o ¢usuke cootBeTcTByeT TpeboBanusm PI'OC COO k
TJIaHUPYeMbIM JINYHOCTHBIM, TIPeJMETHbIM U MeTarnpeJMeTHbIM pe3y/bTaTaM O0yueHHUsl, a TaKXKe YUUThIBAeT
HeoOXOZAMMOCTh peau3aliid MEXXIIPeAMEeTHbIX CBsi3ell (U3MKM C eCTeCTBeHHO-HAayYHbIMH yueOHBIMU
npeMeTaMH. B Hell orpefiensiiOTCS OCHOBHBbIe Lie/lM W3ydyeHUsi (PU3MKU Ha YPOBHe cCpefHero o0Iero
oOpa3oBaHUsl, T/IaHUPyeMble pe3y/bTaThl OCBOEHUs Kypca (U3MKU: JIMUHOCTHBIE, MeTaripeJMeTHbIe,
nipeZiMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 110 u3vKe BK/IHOUAET:

® [UIaHWpyeMble pe3y/bTaTbl OCBOEHHUs Kypca (HU3MKU Ha 0a30BOM ypOBHe, B TOM UHCJ/Ie TIpeIMETHbIe

pe3y/bTaThl TI0 TO/laM 00yUeHus;

® cozep)kaHue yueOHOro npeaMeTa «Du3nKa» 10 rojam 00yJeHusl.

du3mka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPO/IbI, BLICTYTIAsi B KaueCcTBe yueOHOTO TpeJMeTa B
IIKOJIe, BHOCUT CYII|eCTBeHHbIN BKJ/IaZli B CUCTeMY 3HaHHI 00 okpyskatomieM mupe. IIIKo/mbHBIN KypC GU3MKU —
crcTteMo00pasyroLuii [/ eCTeCTBeHHO-HayYHbIX YueOHBIX MpeIMeTOB, TTOCKOJIbKY (U3MUecKre 3aKOHBI JieXXaT
B OCHOBe TPOLIECCOB U SIBJIEHUM, W3yuaeMbIX XUMHel, 6rosorueid, ¢husndeckoit reorpadureii 1 aCTpOHOMHEH.
Wcrnonb30BaHMe UM aKTUBHOe TpUMeHeHWe (U3MUeCKUX 3HaHWUK oOmpefiefisieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTWHA B cdepe SHEPreTUKW, TPAHCIIOPTa, OCBOEHUST KOCMOCA, ITO/yYeHHS] HOBBIX
MaTepyasioB C 3aJaHHbIMU CBOWCTBaMM U JApyrux. V3yuyeHue QU3MKA BHOCHT OCHOBHOM BK/IaJ, B
¢opmHpoBaHKe eCcTeCTBeHHO-HAYYHOM KapTWHBI Mupa oOydarouuxcsi, B (OpMUpOBaHKE YMeHUW MPUMEHSITh
HayYHBIN MeTOJ, TT03HaHUSI TP BBITIOTHEHUH UMH YYeOHBIX MCC/IeI0BaHHUH.

B ocHOBy Kypca M3MKM /51 YPOBHSI CpeJjHero o0iiero oOpa3oBaHUs TONOXKEH psifi W7eld, KOTopble
MO>KHO PacCMaTpUBaTh KaK MPUHLUIIBI er0 MOCTPOeHMUS.

Hodes yenocmHocmu. B cOOTBETCTBUU C Hell KypC SIBJISIETCS] JIOTUUECKW 3aBepIIEHHBIM, OH COJI€PXKUT
Marepuas U3 Bcex pa3iesioB (hU3MKH, BKIHOUaeT KaK BOMPOChI KIaCCUUeCKOM, TaK U COBpeMeHHOM (hH3UKH.

Hoes eeHepanuzayuu. B cooTBeTcTBUM C Hell Matepuasn Kypca (pu3nky oObeIUHEH BOKPYT (HHU3UUECKIX
Teopuil. Benymmm B Kypce siBisieTcss (pOpMHpOBaHUe Mpe/CTaB/eHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu,
BellleCcTBe U ToJie.

Hoes eymanumapusayuu. Eé peanu3auusi npejrosnaraeT KWCIOJb30BaHWe T'YMaHUTAapHOTO MOTeHLMana
¢u3nuecko HayKu, OCMBICJIeHHWe CBSI3W pa3BUTUS (U3MKKM C pa3BUTHeM o0O0IlecTBa, a Takke C
MHUPOBO33peHUYeCKUMH, HDABCTBEHHBIMU U 9KOJIOTHUeCKUMH TIpobieMaMu.

Hoess npuknaoHoli HanpaenenHHocmu. Kypc ¢GU3MKM TperosiaraeT 3HAKOMCTBO C IIMPOKWM KDPYroM
TeXHUUECKHX U TeXHOJOTMUeCKUX MPUI0KEeHUIN U3yUueHHbIX TeOPU U 3aKOHOB.

Hoes skonozuzayuu peanusyercsi IOCPEACTBOM BBEIEHUS] 3/1EMEHTOB COJiepKaHUsl, TOCBSILL{EHHbIX
9KO0JIOTHUECKUM TIpobieMaM COBPEMEHHOCTH, KOTOPbhIe CBSI3aHbI C Pa3BUTHEM TEXHWKH M TEXHOJIOTUM, a TaKXKe
o0cy>kaeHust Tpob/ieM parjMOHaILHOTO TIPUPO/IOTIO/B30BaHUS ¥ 3KOJIOTMUYEeCKOUM 0e30TacHOCTH.

CTep)KHEBBIMM 3/IeMEHTaMH Kypca (HM3MKM Ha YpOBHe cpefHero oOimiero o0pa3oBaHUs SIBJISIOTCS
¢usnueckue TeopuM ((popMUpOBaHUe TIpe/CTaBIeHUN O CTPYKType IMOCTPOeHUs (PU3NYeCKOW TeopuHu, pPOJHu
dbyHaMeHTalbHBIX 3aKOHOB W TIPUHLIUIIOB B COBPEMEHHBIX TIPe/CTaBleHUSIX O TIpHUpOZe, TpaHMLIAX
TIPUMEHUMOCTU TeOPHH, /1JIsl OTIMCaHUsI eCTeCTBEeHHO-HAYUYHbIX SIBJIEHUH U MPOLIECCOB).

CurcTeMHO-/1eSITeJIbHOCTHBIN MOAXO0/ B Kypce (DU3MKU peanu3yeTcs MpekJe BCero 3a CUéT opraHu3alyu
9KCIIePUMeHTa/IbHOM /lesiTelTbHOCTH oOydaromuxcs. [ 6a30Boro ypoBHsI Kypca (GHU3HKU — 3TO HUCII0/Ib30BaHUE
crcTeMbl (DPOHTATBHBIX KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1abOpaTOPHBIX paboT, KOTOPhIe B IpOrpaMMe 110



¢u3rKke 0ObeIMHEHBI B OOLHMIA CITMCOK YUeHUUYEeCKHUX TIPAaKTUYeCKHUX pabot. BeijesieHre B yKa3aHHOM TepeyHe
nabopaTopHbIX  pabOT, TIPOBOAWMBIX [JiI1 KOHTPOJISI W OIeHKH, OCYIIIeCTBJISIETCS  y4aCTHUKAMU
oOpa3oBaTesTbHOTO TIpOoIiecca UCXO/sl U3 0COOEHHOCTel T/IaHWPOBAHWSI M OCHalleHWs KabuHeTa ¢usuku. [Ipu
3TOM obecrieurBaeTCs OB/aZieHHe OOy4YaroIMMKCS YMEHUsIMA TIPOBOAWTH KOCBEHHbIE HW3MepeHwus,
WCCJIeIOBaHUsl 3aBUCMMOCTel (DU3MUeCKHUX BeTMUMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKe Ipe/I0XKeHHBIX
TUTIOTE3.

Bosbiioe BHUMaHMeE yie/sieTcsl PellieHn0 paCuéTHBIX W KaueCTBeHHBIX 3aau. [Ipy 3ToM [ pacuéTHBIX
3a7lau TIPUOPUTETOM SIBJISIFOTCS 3a/lauM C SIBHO 3aJ]JaHHOM (PM3MUECKOW MO/e/blo, TO3BOJISIOIIME TIPUMEHSITh
M3ydyeHHble 3aKOHBI M 3aKOHOMEPHOCTU KakK M3 OJHOTO pa3jiesia Kypca, Tak W MHTerpyupysi 3HaHUS U3 pa3HbIX
pa3zmenoB. [l KaueCTBEHHBIX 3ajiau TIPUOPUTETOM SIBJITIOTCS 3a/laHUSl Ha OOBsSICHEHWe TIPOTeKaHUs
¢U3MUeCcKUX SIBJIEHWM W TPOLIECCOB B OKPY)KAIOIel >KU3HH, TpeOyrole BbIOOpa (U3MUeCKON MoJenu s
CUTYalY TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeboBaHusmMu @I'OC COO K MaTepuaabHO-TeXHUUECKOMY obecrieueHUI0 yueOHOTo
nipoliecca 6a30BbIl ypOBeHb Kypca (DM3UMKM Ha YPOBHEe CpeZiHero o0iero oOpa3oBaHMsI [JO/DKEH U3y4daThCs B
YC/IOBUSIX TIPEMETHOTO KabwHeTa (UM3MKKH WIM B YC/IOBUSIX WHTEIPUPOBAHHOTO KaOWHeTa MpeiMeTOB
eCTeCTBeHHO-HayuHOro I[MK/1a. B KabuHeTe GhU3MKYU JOHDKHO ObITH He0OX0AMMOe 1labopaTopHOe 000pyZOBaHHe
[/l BBITIOJIHEHWSI YKa3aHHbIX B TporpaMme 10 (U3MKe yueHWYeCKHMX TIPAKTUUECKHX paboT w
JeMOHCTpAIIMOHHOEe 000pyZOBaHHe.

HeMoHcTpanyioHHoe 00opyZoBaHue (OPMHUPYETCS B COOTBETCTBUM C TIPUHIMIIOM MHHUMAasIbHON
JIOCTaTOYHOCTH W 00ecrieurBaeT TIIOCTAHOBKY I1€PEUMC/IEHHBIX B TIpOrpaMMe TI0 (H3MKe K/TFOUeBbIX
JIeMOHCTpaLUi [IJIsi UCCIeJOBaHUSI U3y4yaeMbIX SIBJIEHWH U TIPOLIeCCOB, SMIUPUUECKUX U (PyHAaMeHTaIbHbIX
3aKOHOB, UX TEXHUYECKUX TIPUMEHEeHUH.

JlabopaTopHoe 00OpyZOBaHWe [jisi yUeHWUeCKWX TMPAaKTUYecKMX paboT ¢dopmupyercsi B BHUe
TeMaTUYeCKUX KOMIUIEKTOB W oOecrieurBaeTCsi B pacuéTe OJHOTO KOMIUIEKTa Ha [JBYX OOyuaroImxcs.
TemaTryeckve KOMIUIEKTBI 1ab0pPaTOPHOTrO 00OpYJOBaHWS [O/DKHBI OBbITH TOCTPOEHBI Ha KOMIUIEKCHOM
WCTIO/Tb30BaHUM aHAIOTOBBIX Y 1M(MPOBBIX IPUOOPOB, a TAaKXKe KOMITbFOTEPHBIX N3MEPUTETbHBIX CUCTEM B BU/IE
1M poBLIX TabopaTopuid.

OCHOBHBIMU LIe/ISIMU U3yueHUst GU3UKH B 0011[eM 00pa30BaHMY SIBJISTFOTCS:

* (opmupoBaHue WHTepeca U CTpemJieHHUs: 00yuaroIuxcs K HayyHOMY W3yueHHIO MPUPO/Ibl, pa3BUTHe

WX UHTEJUIEKTYalbHBIX ¥ TBOPYECKHX CIIOCOOHOCTENH;

® pa3BUTHe TIPeZCTaBJeHHWH O HAYYHOM MeTOZie TO3HaHWS U (HOPMHUPOBAHUE HCC/Ie[0BaTeIbCKOTO
OTHOIIIEHHUsI K OKPY>KalOINM SIBJIEHUSIM;

* (opmHpOBaHMe HAy4YHOTO MHPOBO33DeHHs KaK pe3y/bTaTa W3yueHWs OCHOB CTPOEHHsS MaTepuu U
(hyHIaMeHTaIbHbIX 3aKOHOB (DU3UKWY;

* (opmupoBaHWe yMeHWI OOBSICHSTH SIBJIEHHSI C WCIO/b30BaHWEM (M3MUECKMX 3HAHWK M HayuYHbIX
JIOKa3aTesbCTB;

* (opmupoBaHue TIpeCTaB/IeHU 0 PO (GU3UKK [Jisi pa3BUTHS APYTHUX eCTeCTBEHHBIX HayK, TEXHUKU
Y TeXHOJIOTHH.

HocTwkenre 3TUX Iiesied obecrieunBaeTCsl pellieHreM CJIeAYIOIIUX 3a7jau B TPOIiecce M3ydeHus: Kypca

GU3MKKM Ha ypOBHE cpefiHero o01ero obpa3oBaHus:

* mpuoOpeTeHHe CUCTeMbl 3HaHUM 00 OOIMMX (U3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TeOpUsIX,
BKJTFOUAsi MeXaHWKY, MOJIEKY/SIpHYIO (U3UKY, JIEKTPOAUHAMHKY, KBAaHTOBYIO (PU3UWKY W 3/I€MEHTHI
acTpor3uKuy;

* (opmHpoBaHWe yMeHHIA IPUMEHSTh TeOPeTUUYeCKHe 3HaHUs [jisi 00bsCHEHUsST (PU3NUECKUX SIBJIEHUI B
TIPUPOZe U J/Is TIPUHATHS TIPaKTUUeCKUX pellieHUi B TIOBCeHeBHOU YKU3HU;

® 0CBOEHHe CIOCOOOB pellleHUs Pa3/IMUHBIX 33/jau C SIBHO 3aZlaHHOW (DM3UUeCcKOd Mofesblo, 3azad,
TI0/Jpa3yMeBaoIIUX CaMOCTOSATEIbHOE CO3/laHue (pr3nuecKor Mo/iesiv, afileKBaTHOM YC/IOBHUSM 3a/jauy;

® MOHWMaHue (PU3NUECKUX OCHOB U MPUHLIUIIOB [IeMCTBUSI TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
TIPOLIECCOB, WX BIIMSHUS Ha OKPY’KarOILYIO Cpeaiy;



®* oOB/aJileHMe MeToJlaMHd  CaMOCTOSTeNbHOrO  ITUIAHMPOBAHWUS W TpOBefleHHsT  (U3NUYeCKUX
JKCMepUMEHTOB, aHaau3a U UHTepripetauyyd uHbOpMaluM, OMpeJesieHus IOCTOBEPHOCTU
TI0JyYeHHOT0 pe3y/bTara;

® CO3/laHMe YCJIOBUM /151 Pa3BUTHS YMEHU MPOEKTHO-UCC/Ie[[0BaTeTbCKOM, TBOPUECKOM JesiTe/TbHOCTH.

Ha u3yuenue ¢usvku (6a30BbIMi ypoBeHb) Ha YpOBHe cpefiHero o6iero obpa3oBaHusi oTBOAUTCS 136
yacogB: B 10 ksacce — 68 yacoB (2 uaca B Hejie/nt0), B 11 ksacce — 68 yacoB (2 yaca B Hejie/to).

[Tpepasiaraemeiii B rporpamMme 1o ¢usvKe TepedyeHb 1ab0OpaTOPHBIX W TIPAKTUYECKUX paboT SIBISIeTCS
DPEeKOMEH/IOBaHHbIM, YYWTe/b [lejlaeT BbIOOD TIpOBe/eHHWs J/1abopaTOpHBIX pPabOT W OMBITOB C YYETOM
WH/IUBU/Tya/IbHbIX 0COOEHHOCTeH 00yUaroIuXCsl.

COJEPXAHUVE OBYUYEHUSA

10 K/TACC

Pa3pgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUS

dusrka — Hayka o npupoje. HayuHble MeTOZbI MO3HAaHUSI OKPY’Karolero mupa. Posib 3KCrnieprMeHTa U
TeOpHU B MPOLeCCe MO3HaHUs PUPO/ibl. DKCTIEPUMEHT B (PU3HKe.

MogenvpoBanue (u3NueCKUxX siBieHWH U TipoljeccoB. HayuHble rumore3bl. Pusnueckre 3aKOHbI U
Teopuu. ['paHuULIbI MPUMEHUMOCTH (H3UUeCKUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUS.

Pomb u Mecto ¢u3vku B (HOPMUPOBAaHUU COBpPEMEHHOW HayuHOW KapTUHBI MHUPa, B TMPaKTHUeCKOU
JlesITe/TbHOCTH JIFOZIel.

Llemoncmpayuu

AHanoroBble ¥ LIU(PPOBBIE U3MePUTe/bHBIE PUOOPHI, KOMITbIOTEPHBIE JaTUHUKHU.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHe. OTHOCUTENBHOCTb MeXaHUUeCKOro [BwkeHus. CuctemMa OTCUéTa.
TpaekTopusi.

[TepemenieHue, CKOpOCTb (CpefiHsIsi CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpDeHHe MaTrepuaabHOU
TOYKH, UX MPOEKIIMM Ha OCU CUCTeMbl KoopAuHaT. Crio)KeHre TiepeMellieHUi U C/I0XKeHHe CKOPOCTeH.

PaBHOMepHOe U paBHOYCKOPEHHOe TMpsSIMOJIMHelHOe [BWkeHWe. ['paukyd 3aBUCMMOCTU KOODJAWHAT,
CKOPOCTH, yCKOpEeHUs, MyTH U NepeMellleHrs] MaTepruaibHOM TOUKHA OT BpeMeHH.

CBoOojHOe TIafieHre. Y CKopeHHe CBOOOIHOTO Ma/[eHuS.

KpuBonuHeliHoe [BrKeHUe. [IB>KeHHe MaTepuaJbHOW TOUKU T0 OKPY)KHOCTHM C TIOCTOSIHHOM MO
MOJIy/JTFO CKOPOCTBIO. YTJIOBasi CKOPOCThb, JIMHEMHasi CKOpOCThb. Ilepwos ¥ dactoTa oOpalreHusl.
LleHTpOCTpeMHUTETLHOE YCKOpPEHHe.

TexHUUecKre yCTPOMCTBA W MPAKTUUeCKOe MPUMEHEeHHe: CIUJOMETp, ABWKEHUEe CHaps/IOB, LieMHbIe U
peMéHHbIe repeiaun.

Llemoucmpayuu

Mopgenb cucTeMbl OTCUETA, WITOCTPALIUS KWUHEMAaTUUeCKUX XapaKTEePUCTHK IBHKEHUS.

[TpeoOpa3oBaHye ABWKEHUI C UCITOTb30BaHUEM IMPOCTHIX MEXAaHU3MOB.

[TageHuve Ten B BO3AyXe U B pa3pe>XeHHOM MPOCTPAHCTBe.

Habnroenue BrKeHuUs Tesa, OpOIIIEHHOTO MO/ YT/IOM K TOPU30HTY U TOPHU30HTA/BHO.

W3mepeHue yCKOpeHusi CBOOOHOTO TaZieHuUsl.

HarpaBsieHve CKOpOCTHY MpU ABWKEHUU TI0 OKPY>KHOCTH.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHrie HepaBHOMEPHOT'O /IBU)KEHUSI C 11eJIbI0 OTpe/ie/ieHHs MTHOBEeHHOM CKOPOCTH.

VccnenoBanvie COOTHOLIEHUSI MeXJYy MyTsIMHU, TPOMAEHHBIMM Te/OM 3a I0C/ie[oBaTe/lbHble paBHBIE
TIPOME)XXYTKA BpeMEeHU MPY PaBHOYCKOPEHHOM JBM)KEHUU C HauabHOW CKOPOCThIO, PABHOM HY/JIHO.

N3yueHue aBr)KeHUs 1IapUKa B BA3KOW JKUJKOCTH.

V3yueHue qBW>KeHUs Tesa, OPOIIIEHHOTO TOPU30HTA/BHO.



Tema 2. lunamuka

[TpuHnmn otHocuTennsHOCTH ["anmunes. [lepseiii 3akoH HeroToHa. VIHeprMaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHuun cyneprio3uuiyu cui. Bropol 3akoH HblOTOHaA Aji8 MaTepua/bHOM TOYKH.
Tpetuii 3akoH HproTOHa J/19 MaTepHrabHbIX TOYEK.

3aKoH BceMUpHOro TaroteHus. Cuia TsbkecTu. IlepBasi KocMyuueckasi CKOPOCTb.

Cwuia ynpyrocrtu. 3akoH I'yka. Bec Tera.

Tpenvie. Bunbl TpeHusi (TOKOs, CKO/b)KeHUs, KaueHus). Cuna TpeHusi. Cyxoe TpeHue. Cuaa TpeHusi
CKOJIb)KeHus1 U cuna TpeHusi nokosi. KosdduuyeHnt Tpenus. Cusa CONPOTUB/EHHMSI TPU JIBW)KEHHU Tejla B
JKUJKOCTH WU rase.

[MTocTymnaTe/nbHOE U BpalllaTe/IbHOE JABM)KEHHE aOCOIOTHO TBEP/OTO Teia.

MoMmeHT Cuibl OTHOCUTE/IBHO OCH BpalljeHus. [1ne4o cumbl. Y cioBUs paBHOBeCHUS TBEPZOrO TeJa.

TexHruyecKue yCTPOMCTBA M NpakTUYeCcKoe IpPUMeHeHHe: TOJUIMITHUKY, ABWKeHHe HCKYCCTBeHHBIX
CITyTHUKOB.

Llemoncmpayuu

fBnenve uHeprUn.

CpaBHeHHe MacC B3aUMOJeMCTBYIOLLUX Tel.

Bropou 3akoH HeroToHa.

N3mepenue cuil.

CrioxeHHe CUJL.

3aBHCUMOCTb CHJIbI YIIPYTOCTH OT AeopMariui.

HesecomocTs. Bec Tesna mpu yCKOpeHHOM NObEMe U TafZleHUH.

CpaBHeHMe CUJT TPeHUs TI0KOs], KaUeHUs] U CKOJIb)KeHMUs.

Y coBYs paBHOBeCUST TBEPZAOTO Tesia. Buibl paBHOBeECHS.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

W3yueHue qBrkeHUst OpycKa 10 HAaKJIOHHOM TJIOCKOCTH.

ViccnemoBanyie 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUMKAIOIIUX B TIPY>KWHE W Pe3WHOBOM 00pa3siie, OT UX
Jnedopmariyu.

VccnenoBanue yci0BYl paBHOBeCHs TBEPZOTO Tesla, UMEIOLLero OCh BpallleHHsl.

Tema 3. 3aKOHbI COXpPAHEHUS 8 MeXAHUKe

ViMnysibC MaTepuanbHOM TOUKM (Tesa), CHUCTeMbl MaTepyasbHbIX TOueK. VIMMyJbC CUbl U U3MEHEeHUe
VIMITyJ/IbCa TeJjla. 3aKOH COXPaHeHUs! UMITyJ/ibCa. PeakTUBHOe JiBH)KeHMe.

Pabora cuibl. MOIIIHOCTD CHJIB.

KuHeTtnueckast SHeprusi MaTepraabHOW TOUKU. TeopeMa 00 3MeHeHNH KWHeTHUeCKOH SHepIyu.

[MoteHuuanbHasi 9SHeprus. [loTeHuuanbHass 3SHeprusi ymnpyro JedOpMHUPOBAHHON  MPY>KUHBI.
[MoTeHIMaIbHAS SHEPTUS Tejla BOJIM3U IMOBEPXHOCTU 3eMJIH.

[MoTeHabHbIE YW HeMoTeHLManbHble CHbl. CBsA3b pPabOThl HENOTeHLMaNbHBIX CHJI C W3MEHeHHeM
MeXaHUYEeCKOUW SHePryuy CUCTEeMBI TeJl. 3aKOH COXPaHeHUs] MeXaHUYeCKOW SHepruu.

Yripyrue v Heynipyrve CTOJIKHOBEHUS.

TexHWuyecKHe YCTPONCTBAa M TMpaKTUYeCKoe TPUMeHeHHe: BOJOMET, KOMEp, MPY>KWHHBIM MHCTOJIET,
[IBIDKEHHe paker.

LemoHcmpayuu

3aKOH COXpaHeHUsI UMITYJIbCa.

PeakTuBHOe 1BIKeHUe.

[Tepexop noTeHIMaAbLHON SHEPIrUM B KUHETUUECKY0 U 00paTHO.

YueHnuueckuli 3KcnepumeHm, 1a6opamopHble pabombl

V3yueHue abCO/TFOTHO HEYTIPYTOTO yZapa C TIOMOILbIO ABYX O/IMHAKOBBIX HUTSHBIX MasiTHUKOB.

VccnemoBanvie CBsi3M pabOThI CHBI C W3MEHEHHeM MeXaHWUeCKOM OSHepPruu Tejla Ha TIpuMepe
pacTsKeHUs] Pe3VHOBOT0 JKI'yTa.

Pa3fien 3. MosieKy/isipHas (pu3MKa M TepMOJUHAMHKA



Tema 1. OcHO8bI MO/1EKY/IIPHO-KUHeMUYeCKol meopuu

OCHOBHBIE TIOJIOXKEeHUsT MOJIEKYIIPHO-KUHETUUECKOM TeOpUX U X OTbITHOe 000CHOBaHHWe. bpoyHOBCKOe
nBwkenue. [Inddysus. Xapakrep ABWKeHUs W B3aUMOJEMCTBUS YaCTUL] BelljecTBa. Mo/iesln CTPOeHHsI T'a30B,
YKUJKOCTel W TBEPABIX Tea U OOBsICHEHWe CBOWMCTB BeIleCTBa Ha OCHOBe 3THMX Mofened. Macca M pa3mMepsl
Mosekys. KonmuectBo BelectBa. [loctosiHHas ABorazpo.

TersioBoe paBHOBecHe. TemriepaTtypa U eé usmepenue. Illkana temrneparyp Llenbcus.

Mogenb uaeanbHoro raza. OCHOBHOe ypaBHeHHe MOJIEeKY/ISIPHO-KMHeTUUeCKOW TeOprH MeanbHOro rasa.
AbcomoTHasi Temriepatypa Kak Mepa CpeJHell KWHeTUYeCKOW YHepruu TerIOBOTO JBM)KEeHHWsS] YaCTHI] rasa.
[MTkana temneparyp KenbBuna. I'a30oBble 3akoHBI. YpaBHeHHe MeHgeneeBa—Kianeiipona. 3akoH [lanbToHa.
W3omporjecckl B ujearbHOM Ta3e C TOCTOSIHHBIM KOJIMUECTBOM BelllecTBa. I'padmueckoe TmipejcTaB/ieHHe
M30ITPOLIeCCOB: U30TepMa, U30X0pa, n3obapa.

TexHUYeCKHe yCTPOICTBA U TIPAaKTUUeCKOe NTpUMeHeHHe: TepMoMeTp, bapomeTp.

LlemoHcmpayuu

OnbIThl, [OKa3blBalolMe JUCKPETHOe CTpPOeHHe BelecTBa, (oTtorpadyy MOeKyJl OpraHu4ecKUxX
COeIMHEeHU.

OnbITh TI0 AUGdY3UU KUIKOCTEHN U Ta30B.

Mogens 6POYHOBCKOTO JIBM>KEHUS.

Mogess oneita IlITepHa.

OnbIThI, 0Ka3bIBaloIIMe CyllleCTBOBAaHUE MEKMOJIEKY/ISIPHOTO B3aMO/IeHCTBYSI.

Mopessb, W/UTFOCTPUPYIOLLAs TIPUPOAY [iaBJ/IeHUs ra3a Ha CTeHKU COCYy/a.

OrbIThI, WTIOCTPUPYIOLIME YpaBHeHUe COCTOSIHUS W/easlbHOr0 ras3a, U30MpoL{eCChl.

YueHnuueckuli sKkcnepumeHm, 1a6opamopHble pabombl

OmnpezienieHre MacChl BO3/lyXa B KJIaCCHOM KOMHaTe Ha OCHOBe M3MepeHUi 00béMa KOMHAThI, JaB/IeHUsT U
TeMIiepaTypbl Bo3/lyXa B Hell.

NccnepnoBanue 3aBUCUMOCTU MeXX/y llapaMeTpaMy COCTOSIHUSA Pa3pe)KeHHOro rasa.

Tema 2. OcHO8bI MEepMOOUHAMUKU

TepMoguHaMuyecKasi cMcTeMa. BHyTpeHHsisi SHeprus TepMOAMHaMHUeCKOW CHUCTeMbl U CrOCOObl eé
u3MeHeHMs1. KomuecTBO TeruyioThl U paboTa. BHyTpeHHsisi Heprusi 0JHOATOMHOTO W/lea/JibHOTO ra3a. Bupbl
Teriorepe/auu: TeIIONpPOBOJAHOCTb, KOHBEKLUs, U3/lydeHHe. Y le/ibHasl TelJIOEMKOCTh BelljecTBa. KommuecTBo
TEeIUIOThI NIPU Terionepesayve.

[TorsiTe 06 aguabatHOM mporecce. TlepBbli 3aKOH TepMOAWHAMUKH. IIpviMeHeHHe MepBOTO 3aKOHA
TepPMO/IMHAMUKH K M3ompolieccam. ['paduueckast MHTepripeTaljusi paboThI rasa.

Bropotii 3akoH TepMoiHaMUKK. HeoOpaTHMOCTE MPOI1IeCCOB B TIPHUPO/IE.

TernsioBble MamvHbL. [IpUHIUTIBI AEMCTBUS TETUIOBBIX MalivH. [IpeoOpa3oBaHUs SHEPTUH B TETUIOBBIX
MaiHax. Ko3dduimeHT mose3Horo [eicTBusi TeruioBod MaiuuHbl. Llukn KapHo u ero ko3dduiueHT
TI0/Ie3HOTO IeHCTBUS. DKOIOTHUECKHe TIPOOIeMbI TeTI03HEePTeTUKH.

TexHUUecKue yCTPONCTBA M TpaKTUUYeCcKoe NpUMeHeHUe: JBUraTe/lb BHYTPEHHETro CropaHusi, ObITOBOM
XOJIOJWUMBHUK, KOHJULIMOHED.

Llemoucmpayuu

Vi3MeHeHre BHYTpDeHHeM SHepruyd Tejia TNPHU COBepIIeHWH paboThI: BbUIET MPOOKKM W3 OyTHUIKUA TIOf,
JeMCTBHEM C)KaTOTO BO3/[yXa, HarpeBaHue 3(upa B JaTYHHOU TPyOKe MyTEéM TpeHUs (BUe0ZeMOHCTpALIs).

V3mMeHeHye BHyTpeHHel SHepruu (TeMIiepaTypsl) Tejia py TeIvionepezaye.

OnbIT 110 aiiabaTHOMY pacIIMpeHHI0 Bo3ZyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Mopenv mapoBoii TypOWHBI, IBUTATe ISl BHYyTPEHHEro CrOpaHusi, peaKTUBHOTO [[BUTATeJIsl.

YueHnuueckuli 3KcnepumeHm, 1a6opamopHble pabombl

V3mepeHue y/ie/IbHOM TerI0éMKOCTH.

Tema 3. Aepecamuble cocmosiHus eeujecmea. dazoebie nepexoobl

[Tapoobpa3oBaHue ¥ KOHjleHcalusi. VicriapeHre U KurieHre. AOCOIOTHasE U OTHOCHTEJIbHAsST BIaKHOCTh
BO3/yxa. HacelmeHHbI map. YienbHas Teruiota rnapoobpa3oBaHusl. 3aBUCHMOCTb TeMITepaTyphbl KUITEHHUs OT
JlaBJIeHUSI.



TBépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIMS CBONCTB KpUCTa/IIoB. JKujkuve
Kpucta/uibl. CoBpeMeHHble MaTepuasnbl. [lnaBmeHuve W KpucTa/ud3alus. Y[efbHas TeruioTa I/1aB/IeHUs.
Cybumarusi.

YpaBHeHHe TeryioBoro OanaHca.

TexHrWyecKue yCTpPOWCTBA W TMpaKTHUYeCKOe TpUMeHeHHe: TMTPOMeTp U TICMXPOMeTp, KaJlopUMeTp,
TeXHOJIOTUHU T10/TyYeHHs COBDEMEHHBIX MaTepyasoB, B TOM UMC/Ie HAHOMaTepUaaioB, U HAHOTEXHOJIOTHH.

Llemoucmpayuu

CBoliCTBa HACBIILIEHHBIX TapOB.

Kunenue npy NOHWKEHHOM [IaBJIeHUM.

CriocobObI U3MepeHus BIaXKHOCTH.

HabmmoeHre HarpeBaHUs Y TUIaB/eHMs] KPUCTa/I/TMUeCKOTO BelljecTBa.

JJeMOoHCTpaLys KpUCTalIoB.

YueHnuueckuli 3KcnepumeHm, 1a6opamopHble pabombl

V3mepeHne OTHOCHTENBHOM BIQ)KHOCTU BO3/yXa.

Pa3pen 4. DneKTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3alusa Tesl. OJeKTpUYeCKUM 3apsj. /[lBa BuAa 3/1eKTpyuyeckux 3apsfioB. IIpoBopHuKH,
[V3JIEKTPUKY U TIOJTYTIPOBOJHUKYU. 3aKOH COXPaHeHUs 3JIeKTPUYeCKOro 3apsja.

B3aumopeiictBue 3apsnoB. 3akoH KynoHa. ToueuHbId 3/7eKTpUUeCKui 3apsijl. DJIeKTpUYecKoe TIoJie.
HanpsokéHHOCTb ~ 2/1eKTpUUecKOro Tosisl.  [IpyHLMN — CyneprosviuM  3/1eKTPpUUecKux rosied. JIuHuu
HaNPsKEHHOCTH 3/1EKTPUYECKOTO TOJIS.

Pabora cun smekTpoctathueckoro Tiosis. I[loTeHiman. PasHOCTH TOTeHI[ManoB. I[IpOBOJHUKH W
[M37IeKTPUKH B 3/1IEKTPOCTaTUUECKOM MoJ1e. JIn3neKTpuyeckast MpOHULaeMOCTb.

OJIEKTPOEMKOCTb. KoOHZeHcaTtop. DJ/IeKTPOEMKOCTh IIJIOCKOIO KOHZEeHCaTtopa. JHepPrus 3apsyKeHHOTO
KOH/IeHCcaTopa.

TexHruyeckue  yCTpOMCTBA M MpaKTMYeCKOe  TpPUMEHEeHWe:  37eKTPOCKOIN,  3JIeKTPOMeTD,
3/IeKTPOCTaTUUeCKasi 3all[Ta, 3a3eMJieHHe 3JeKTPOnpuOOpOB, KOHJEHCATOp, KOIMPOBAJbHBIN —ammapar,
CTPYMHBIM TIPUHTEP.

Llemoucmpayuu

Y CTpPOMCTBO Y TIPUHIIUIT ZIENCTBUS 3/IEKTPOMETPa.

B3aumojeiicTBre Ha3/1eKTPU30BaHHBIX Tel.

OJIEKTpUYeCKOe I10J1e 3apsKeHHBIX TeJl.

[TpoBOAHMKM B 3/1eKTPOCTaTUUYECKOM TIOJIE.

OJIeKTpoCTaTUuecKas 3allura.

JIV371eKTpUKY B 3/1eEKTPOCTaTUUECKOM I1071€.

3aBUCUMOCTb 3JIeKTPOEMKOCTHU IVIOCKOT'O KOH/IeHCaTopa OT I1/I0Lay IJIaCTUH, PACCTOSIHUSL MEXAY HUMU
Y IU3/1eKTPUYECKOUN MPOHULIAeMOCTH.

OHeprus 3apsHKeHHOro KOHZieHCcaTopa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHue 5/1eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. IlocmosiHHbIlI 31eKmpuyeckull mok. ToKu 8 pasAuuHbIX cpeoax

OJIeKTPUUYECKU TOK. Y C/OBUSI CYLeCTBOBaHHUs 3/7eKTpUUeCcKoro Toka. Mcrounuku Toka. Cuaa TOKa.
[TocTosiHHBIN TOK.

Harnpspkenue. 3akoH Oma /1711 y4yacTKa Lielu.

OJleKTpUYecKoe  COMNPOTHB/IEHMe. Y7lellbHOe  CONpOTHBJIeHMe  BellecTtBa. [lociezoBaTesbHOe,
rapasijie/lbHOe, CMelllaHHOe COe/IMHeHNe MMPOBOJHUKOB.

Pabora s/mekTprueckoro Toka. 3akoH /[xoynsi—/IeHiia. MOII[HOCTb 3/IEKTPHYECKOr0 TOKa.

ONeKTpOABWXKYIllass CWIa U BHYTPeHHee COINpOTHB/IEHHe WCTOYHMKA TOKa. 3akoH Oma [/ IOJIHOU
(3amKHyTOI) 3/1eKTpUuecKou Lernd. KopoTkoe 3ambIkaHue.



OJIEKTPOHHAsl TIPOBOAUMOCTb TBEDJbIX MeTa/ulIOB. 3aBUCMMOCTb COIPOTUBJIEHUS MeTa/uIoB  OT
TeMriepaTypbl. CBepXIIpOBOJUMOCTb.

OJIeKTpUUYeCKri TOK B BaKyyme. CBOMCTBA 3/IEKTPOHHBIX MTYUYKOB.

[MonynpoBogHuku. CoOCTBeHHass W TMPUMeCHas TPOBOJUMOCTh TIOMYNPOBOJHUKOB. CBOWCTBA p-N-
niepexozia. [TomynpoBoJHUKOBLIe TPUOOPBHI.

OneKTpUYecKMi TOK B pacTBOpax M paciijiaBaX 37eKTPOJIMTOB. OJIEKTPOJIUTHYECKAs [JUCCOLMaLys.
DJIEKTPOJIN3.

OneKTpruuecKuid TOK B ra3ax. CaMoCcTosiTeNTbHbIM U HeCAaMOCTOSITe/TbHBIN pa3psif. MosHus. [11a3ma.

TexHUUecKue yCTPOWCTBA Y MpaKTUUeCKOe MPUMEHEHHe: amrepMeTp, BOJbTMETP, PeocTar, UCTOYHUKU
TOKa, 3JIeKTpOHAarpeBaTe/lbHble TIPUOOPHI, 371eKTPOOCBETUTE/IbHBIE TMPUOOPBI, TEPMOMETD COTMPOTUBJIEHUS,
BaKyyMHbI WO/, TEPMUCTOPHI U (POTOPE3UCTOPHI, TTO/TyTIPOBOAHHUKOBLIN 10/, TaJbBaHUKA

Hemoncmpayuu

W3mepeHne CUiibl TOKA U HalpsKeHUs.

3aBUCUMOCTb COTIPOTUBJ/IEHUS LWIMHAPUYECKUX TPOBOJHUKOB OT [JIMHBI, TUIOL[AJX TIOMEePeYHOro
CeyeHUs M MaTepuaa.

CwMmeliaHHOe coe/IMHeHNe MPOBOJHUKOB.

[IpsiMmoe wW3MepeHMe 3/1eKTPOABMKYIel cuibl. KOpOTKOe 3aMblkaHWe TaJbBaHUYeCKOro 3/IeMeHTa U
OLIeHKa BHYTPEHHero COMPOTUB/IEHUSI.

3aBUCUMOCTb COTIPOTUBJ/IEHHS METa/IJIOB OT TeMIlepaTyphbl.

[IpoBOAYMOCTE 3/1IEKTPOJIUTOB.

VickpoBoli pa3ps/ ¥ NpOBOJAMMOCTb BO3/yXa.

OJHOCTOPOHHSIS MPOBOJMMOCTD AUO/A.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHuve cMel1aHHOTO COeIMHEHUS Pe3UCTOPOB.

N3mepeHue 3/1eKTpOABMKYILEN CU/TbI KICTOYHUKA TOKA Y €r0 BHYTPEHHEr0 COMPOTUB/IEHUSI.

Habmrofenue snektposusa.

MexnpeaMeTHbIe CBSI3U

W3yuenue Kypca ¢u3mku 06a30Boro ypoBHsi B 10 Kacce OCYIIECTB/ISIETCS C YYETOM CO/leprKaTebHBIX
ME>XKITpeJMETHBIX CBsi3eli C KypcaMHu MaTeMaTHKW, OUO/IOrUU, XUMHUH, reorpaduu U TeXHOJIOTUH.

MedcnpeomemHble noHAMusl, CBsi3aHHbIe C U3yUeHHeM MeTOZI0B HayuHOT'O MO3HaHUs: sIBJieHUe, HayUHbIi
daxT, runoresa, ¢husnUeckas BeJIMUMHA, 3aKOH, TeOpUsi, HabJTFOieHre, SKCIIEPUMEHT, MOJIe/TMpPOBaHKe, MO/Ieb,
v3MepeHue.

Mamemamuka: pellieHre CUCTeMbl YPaBHEHUH, JIMHeWHass (GyHKIUs, rapabosa, runepboma, ux rpaduku
U CBOWCTBA, TPUTOHOMeTpUYeCcKHe (YHKUMK: CUHYC, KOCUHYC, TaHTeHC, KOTaHIeHC, OCHOBHOe
TPUrOHOMETPUYECKOEe TOXK/eCTBO, BEKTOPbI M UX MPOEKLMA Ha OCU KOOPAUHAT, CJIO’KeHUe BEKTOPOB.

Buonoeusi: MexaHUYeCKoe [BWKEHWe B >XMBOH Tipupofe, Auddy3us, OCMOC, Ternao00MeH >XHUBBIX
OpraHv3MoB (BH/bI TeMIoNepejauy, TEM/IOBOe PaBHOBECHE), 3/IEKTPUUECKHE SIBJIEHUS B )KUBOM MIPUPO/E.

Xumus: DUCKpPeTHOe CTpPOeHMe BellleCTBa, CTPOeEHHe aTOMOB U MOJIEKYJ, MOJIb BellleCTBa, MOJIsIpHast
Macca, TerJiOBble CBOWCTBA TBEPJBIX Tes, >XUAKOCTeM W Tra3oB, 3/eKTpUUeCKHWe CBOMCTBA MeTasuioB,
3/71eKTPOJIMTUYeCKast IMCCOLMaLs, TaJlbBaHUKa.

T'eoepachusi: BNa>XHOCTH BO37yXa, BeTPhI, 0apOMeTp, TEPMOMETP.

TexHonoeus: mpeoOpa3oBaHMe JIBWKEHWM C WCTOh30BAHMEM MEXAHW3MOB, VUET TPeHUs B TeXHHKe,
MOJLLUWITHAKY, HWCIO/b30BaHHWEe 3aKOHAa COXPaHeHWs WMITyJbCa B TeXHHKe (pakeTa, BOJAOMET W JApyrue),
JIBUTaTe/Ib BHYTPEHHErO0 CropaHWisl, TapoBasi TypOuHa, ObITOBOM XOJIOJW/IbHUK, KOHAMIIMOHEDP, TeXHOJIOTMU
TOJIyYeHUs1 COBPEMEHHBIX MaTepuasoB, B TOM 4YMCJle HaHOMAaTepyuagoB, W  HAHOTEeXHOJIOTMH,
3/IeKTpOCTaTHUecKasi  3allldTa,  3a3eMJ/ieHHe  3JIeKTPOrpubopoB,  KCEPOKC,  CTPYWHBIM  TIPUHTED,
3/IeKTPOHArpeBaTe/ibHbIe TIPUOOPHI, 37IEKTPOOCBETUTE/IbHBIE TIPUOOPHI, ra/lbBaHUKA.

11 K/TACC



Paspen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKMpOMazZHUMHAsi UHOYKYus

[TocTosiHHBIe MarHUTBL. B3aumo/ielicTBMe NMOCTOSTHHBIX MarHUTOB. MarHutHoe moJie. BeKTop MarHUTHOU
VHAYKUMA. [IpyHIMO Cyneprno3vliid MarHuTHBIX ToJsied. JIMHWKM MarHWTHOM WMHAYKUMM. KapThHa vHumn
MarHUTHOM MHAYKLIMY M10J1s1 TOCTOSIHHBIX MarHUTOB.

MarHuTHOe Tojie TIPOBOJHMKA C TOKOM. KapThHa /1MHUM WHAYKUMA MarHWTHOTO MO/ [JJIMHHOTO
NPSIMOrO IIPOBOZHMKA M 3aMKHYTOTO KOJIBLIEBOIO IIPDOBOZJHMKA, KaTyllKu C TOKOM. OmnbIT Opcrepa.
B3anmogeiicTBYe IPOBOJHUKOB C TOKOM.

Cuna Amriepa, eé MOAYJIb U HarlpaBJiIeHUeE.

Cwuna JlopeHija, eé MOZly/1b U HarlpaB/ieHHe. [IBiKeHre 3apshKeHHOM 4acTHULbl B O4HOPOJHOM MarHUTHOM
niosie. Pabota cusel JIopeHrija.

flBneHvie 3/1€KTPOMAarHUTHOM WHAYKUMU. ITOTOK BeKTOpa MarHMTHOM MHAYKLUMHU. ONeKTPOJABWXKYILas
CWla UHAYKLMU. 3aKOH 3/IeKTPOMarHuTHOM UHAyKLMu Papagest.

BuxpeBoe ssiekTpuueckoe mose. OAeKTPOABWKYLIAs CWla WHAYKLUMA B TIPOBOJHUKE, ABMKYLLEMCS
NOCTyNaTe/IbHO B OZJHOPOJHOM MarHMUTHOM I10J1e.

ITpaBuno JleHiia.

VHAyKTUBHOCTE. fIBNIeHre CaMOMHYKLMKU. D/IEeKTPOBIKYILAs CHUla CAMOUHYKLIUH.

OHeprusi MarHATHOTO MO/ KaTYLIKU C TOKOM.

ONeKTpOMarHuTHOe MoJie.

TexHWUyecKue YCTpPOMCTBA M MpaKTUYeCKOe IPUMeHeHHe: TOCTOSIHHble MarHWThl, 3/1eKTPOMarHuThl,
JIeKTPOJBUraTe b, YCKOPUTE/IN 3/IeMeHTapHbIX YacTHL], UHAYKLMOHHAs 1eUb.

Llemonucmpayuu

OneIT Opcrepa.

OTK/I0HeHHe 3/IeKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUM MHAYKIMY MarHUTHOT'O TTOJIS.

BsaumogencTsue ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HeinictBue crnbl JIopeHLla Ha MOHBI 3/1EKTPOJIUTA.

SIBieHMe 3/1eKTPOMarHUTHOM UHAYKLIY.

IIpaBuso JleHua.

3aBHCUMOCTb 371eKTPOJBIDKYILIEN CU/IbI MHAYKLIMM OT CKOPOCTH U3MeHeHHUs] MarHUTHOTO MOTOKaA.

SIBneHvie caMOUHIYKLIUH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3y4yeHre MarHUTHOTO MOJIS1 KATYILIKHA C TOKOM.

VccnenoBanue [eficTBUSI MOCTOSITHHOIO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siBIeHUs 3/1eKTPOMarHUTHON MHAYKLIWH.

Paspen 5. Kosie0aHus ¥ BO/THBI

Tema 1. MexaHuuecKue U 3/1eKmpoMazHUMHble Ko/1e0aHust

KonebarenbHas cucrema. CBoOO/jHBIE MeXaHWUeCKHe KojiebaHus. I"'apMoHrueckue Kosiebanus. Ilepuop,
YyacToTa, aMIuIUTyZa W ¢asza KosebaHuil. [Ipy)KUHHBIM MasTHUK. MaTeMaTHUUeCKWM MasTHUK. YpaBHEHHe
rapMOHUYECKHX KojeOaHui. [IpeBpaliieHre SHePTryuy MPU rapMOHUYECKUX KOJieOaHUsIX.

KonebarenbHelii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHBIE KOJ/eOaHUS B H7eaTbHOM KoyiebaTesbHOM
KOHType. AHaJIOTHsi MeXX/ly MEXaHUUeCKMMU U 3/IEKTPOMAarHUTHbIMU KoebaHusMu. @opmysia TomcoHa. 3aKoH
CcoXpaHeHHs1 JHepPTryu B U/jealbHOM KoJiebaTelbHOM KOHTYDe.

[TpencraBneHre O 3aTyxaloluX KosiebaHUsX. BBIHYKJeHHbIe MeXaHUUecKre KosieOaHus. Pe3oHaHC.
BBIHY>K/]eHHbIe 37IeKTPOMarHuTHbIe KoJiebaHusl.

[TepemeHnHbIi1 TOK. CUHYCOW/|aMbHbIN TIepeMeHHbI TOK. MOL[HOCTb NepeMeHHOr0 ToKa. AMIUIUTY/JHOe U
JleMCTBYIOLLlee 3HaUeHNe CUJIbI TOKA U HaMpsDKeHUs.



Tpanchopmarop. [TpousBozacTBO, mepefaua U MOTpebIeHHe /IEKTPUUECKOW SHePrud. DKOJIO0THYecKue
PUCKHA TIpU TMPOM3BOJCTBE 37eKTpo3Hepruu. KysbTypa HCMOMb30BaHUS 3/1€KTPOSHEPTMM B TMOBCEJIHEBHOU
JKUA3HMU.

TexHWuyecKue YCTPOMCTBA M MpakTU4YeCcKoe IIPUMeHeHHe: 3/1eKTPUYeCKUN 3BOHOK, TeHepaTop
TlepeMeHHOr0 TOKa, JIMHUU 3/1eKTporiepesay.

Llemoucmpayuu

VccnemoBanue mapaMeTpoB KosieOaTenbHOM CUCTeMBI (TIPYKUHHBINA WM MaTeMaTUYeCKUN MasiTHUK).

HabsromeHue 3aTyxarommx KoyiebaHuii.

VWccnenoBaHve CBOWCTB BBIHYK/I€HHBIX KOeOaHMIA.

HabmrogeHue pe3oHaHca.

CBo0OOfHbIE 3/1IeKTPOMarHUTHBIE KOJie0aHusl.

OcuunnorpaMMbl  (3aBUCMMOCTH CW/bI TOKA W HampsDKeHWs OT BpeMeHM) [JIs1 3/1eKTPOMarHUTHBIX
KoJsiebaHu.

Pe3oHaHC npu rocsiefoBaTe/IbHOM COeJMHEHWH Pe3UCTopa, KaTyILIKU UHAYKTUBHOCTU U KOHZeHCaTopa.

Mopenb MTUHUM 3/1eKTpOIepejaun.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

VccnenoBanve 3aBUCHMOCTH TIepHOZA MasTbIX KoyilebaHWi Tpy3a Ha HUTH OT AJIMHBI HUTH M MacChI TPy3a.

WccnepoBanue nepeMeHHOr0 TOKA B LieNM U3 TMOC/I€0BaTebHO COeMHEHHBIX KOH/I€HCATOpa, KaTyLIKU
Y pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKMpoOMazHUMmMHble 60/Hbl

MexaHuyeckye BOJIHBI, yCI0BUS pacripoctpaHeHusi. Ilepuog. CKOpOCTb pacrpocTpaHeHUs U [JIMHA
BosHBI. [lonepeunble ¥ Npo/io/bHbIE BOJHBL. VIHTepdepeHMs U [udpakLys MeXxaHn4eCKUX BOJH.

3ByK. CkopocTh 3ByKa. [’ pOMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIeKTPOMAarHUTHbIE BOJIHBI. Y C/IOBUSI U3/y4YeHUsl 5/IEKTPOMarHUTHBIX BOJIH. B3avMHas opueHTanus
BekTopoB E, B, V B 31ekTtpoMarHuTHOM BosiHe. (CBOWCTBAa 3/7€KTPOMArHUTHBIX BOJIH: OTpakeHHe,
TripesioM/ieHue, MoJsipy3auys, Audpakiys, uatepdepeHiusi. CKOPOCTb 3/1eKTPOMarHUTHBLIX BOJTH.

[ITkasia 371eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHte 371eKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpyHLMIIBI paZiMOCBA3M U TeneBUAeHus. Paguonokanys.

ONeKTPOMarHWTHOe 3arpsi3HeHre OKPY Katolllel CpeJibl.

TexHHWYecKue yCTPOMCTBA U MPaKTUUeCKOe MPUMeHeHNe: My3bIKalbHble NHCTPYMEHTHI, Y/IbTPa3BYyKOBas
JIMarHOCTHUKa B TEXHUKE U MeJIMLIMHe, paZiap, paJuOoTIpUEMHUK, TeJleBU30D, aHTeHHa, TesiepoH, CBU-neun.

Llemoucmpayuu

O6pa3oBaHue 1 pacrpoCTpaHeHHe TIOTIepeuHbIX U ITPO/I0/IBHBIX BOJTH.

Kosebttorieecst Tesio Kak UCTOYHHMK 3BYKa.

HabmoeHue oTpa)keHust U MpesioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmopenue natepdepeHLun U Ardpakii MeXaHUUeCKHUX BOJTH.

3BYKOBOI pe30HaHC.

HabmroieHue CBsI3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITIUTY/I0M U 4aCTOTOW KosieOaHHUH.

VccnenoBanve CBOWCTB — 9/1€KTPOMarHUTHBIX BOJH: OTpPa)kKeHHe, TIpejioM/ieHue, TOJsipyu3aLiys,
nvdpakiys, UHTepdepeHLIs.

Tema 3. Onmuka

l'eomeTpuueckas onTtuka. IIpsimosivHeliHOe pacrpocTpaHeHWe CBeTa B OJHOPOJAHOM cpefe. Jlyd cBeta.
ToueyHbI1 UICTOUHKK CBeTa.

OtpakeHue cBeTa. 3aKOHBI OTPaXeHUsI cBeTa. [locTpoeHre u300paXkeHHH B TIIOCKOM 3epKarie.

[MpenomneHue cBeta. 3aKOHBI TpesioMyieHUs1 cBeTa. ABGCOMIOTHBIN TIOKa3aresb TpejioMeHus. [TomHoe
BHyTpeHHee oTpakeHue. [Ipe/ie/ibHbIN yTro1 M0JIHOTO BHYTPEHHEr0 OTPayKeHUsI.

Hucnepcus ceta. C/I0XKHBIH cocTaB Oesioro cBeta. LIgerT.

Cobuparoriiie ¥ paccerBaroiye JuH3bl. ToHKasg auH3a. POKyCHOe pacCTOsiHMe U ONTUYecKas CHiia
TOHKOW /mH3bL. [locTpoeHne W300pakeHWd B COOMPAIOLIMX M pacCeMBAIOIIMX JMH3aX. PopMysia TOHKOM
JIVH3bl. YBeIM4eHue, laBaeMoe JTMH30M.



[Tpenensl NPUMEHMMOCTH F€OMeTPUUECKOMN OINTHKU.

BosHoBasi omtka. VHTepdepenimst cBera. KorepeHTHble WCTOYHMKW. YCIOBUSI HaOmoJeHuUs
MaKCMMyMOB ¥ MMHUMYMOB B UHTep(depeHLIMOHHOW KapTHhHe OT /IByX CUH(Aa3HbIX KOTepPeHTHbIX NCTOYHUKOB.

Mudpakuysi ceta. [JudpakiuoHHas peméTka. Yc/oBHe HAOMOAEHUs TaBHBIX MaKCUMyMOB TIpH
najleHMM MOHOXPOMaTUUeCKOro CBeTa Ha IU(PaKLIMOHHYIO PeLIETKY.

ITonspusanus ceera.

TexHUUecKue yCTPONCTBA M MpaKTHYecKoe IMPUMeHeHWe: OYKH, Jyna, (oTroarnmnapaT, NpOeKL|MOHHbII
anrapar, MMKPOCKOII, Te/JIeCKOII, BOJJOKOHHAs! OITHKA, JU(PaKLMOHHAs PeLIETKa, [OISPOrZ,.

LemoHcmpayuu

[psimonvHeliHOe pacTpoCcTpaHeHHe, OTPaKeHHe U rpejiomieHre cBeta. OnTHuecke MprUOOpHI.

ITonHOe BHyTpeHHee oTpaxkeHue. Mozenb CBeTOBOA.

VWccnenoBaHvie CBOMCTB M300paykeHUH B JIMH3AX.

Mogen MUKpPOCKOIIa, TeJIecKoIa.

Habmonenue natepdepeHiuM CBeTa.

Hab6mogenue audpakiyy cBeTa.

Habsmoienue aucriepcuu cBeta.

[TosyueHue crieKTpa C NOMOILBIO PU3MBI.

[TonyuyeHue crieKTpa C IOMOLbIO AU(PAKLIMOHHOM PeléTKY.

HabmoeHue rnosisipusalivy cBeTa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

W3mepeHue 1okasareJisi IIpe/IOMJIeHUs! CTeK/Ia.

VccnenoBaHue CBOMCTB U300pakeHUH B JIMH3aX.

HabsmoieHue gucrepcuy cBeta.

Pa3paen 6. OcHOBBI cielMa/IbHON TeOPUHM OTHOCUTE/IbHOCTH
'paHuLbl  MPUMEHHMMOCTM  K/JIaCCHUUeCKOW  MexaHukd. [locTysnatel  CrieldasbHOM — TeOpuu
OTHOCHUTENTbHOCTU: WHBAPUAHTHOCTb MOJYJid CKOPOCTM CBeTa B BaKyyMe, NPUHLIUI OTHOCUTEbHOCTH
OUHILITeHA.
OTHOCUTE/ILHOCTb OZJHOBPEMEHHOCTHU. 3ame/ljieHre BpeMeHU U COKpalljeHue JJ/IUHBI.
OHeprusi U UMMYJIbC PeSITUBUCTCKOW YaCTULIbI.
CBsI3b MacChl C SHepryel U UMMYIbCOM PeJIITUBUCTCKOM UaCTULIbl. DHEPTrHsl TOKOSI.

Pa3fen 7. KBanToBas (pusuka

Tema 1. Ds1iemeHmMbI KBAHMOGOU ONMUKU

®otonHbl. Dopmyia [11aHKa cBs3U SHeprur (OTOHA C ero YaCTOTOW. DHeprust U UMIYJIbC GOTOHA.

OTkpbiTHe U uccieoBaHue Goroddderra. OmnbiTel A. I'. CToseToBa. 3aKoHbI oTo3PdeKTa. YpaBHeHHe
OuiHiTelHa A1s potosddekTa. «KpacHas rpanuiia» dpotosddexra.

Hapnenue ceeta. OnbiTh I1. H. Jlebenera.

XUMHUYeCKoe IeMCTBHEe CBeTa.

TexHrWyeckue yCTPOWCTBA U TMpaKTUYeCcKoe TMpuUMeHeHHe: (OT03/1eMeHT, (OTOAATUMK, COJTHEeUHas
Oarapesi, CBeTOIUO/I.

LemoHncmpayuu

®oTo3(hdekT Ha yCTAaHOBKE C IUHKOBOU T/ITaCTUHOM.

VccnepnoBaHue 3aKOHOB BHelllHero ¢oto3ddekra.

Caetoauon,.

CosHeuHasi baTapest.

Tema 2. CmpoeHue amoma

Mopens aroma TomcoHa. OnbiThl Pe3epdopzia mo paccessHuro o -yacTtul]. IlnaHeTapHast Mojie/ib aToMa.
[MToctynatel Bopa. M3nyuenue u mnorsoiieHye (OTOHOB MpU Mepexoje aToMa C OJHOTO YPOBHSI SHEPruMM Ha
npyroii. Buzbl ciektpoB. CrieKTp YPOBHel SHepruu aroma BoJjopo/a.



BosHoBeie cBolicTBa uactvll. BosHel fe Bpoiins. KoprycKynsipHO-BO/THOBOU [1yain3Mm.

CroHTaHHOEe U BBIHYKJ€HHOe U3/TyueHue.

TexHrYecKue yCTPOWCTBa M NpakTUUeCKoe NpUMeHeHUe: CIeKTPa/lbHbIM aHaau3 (CreKTpoCKoM), jasep,
KBaHTOBBIM KOMIBIOTEP.

LlemoHcmpayuu

Mogens onbita Pesepdopaa.

OrnipepiesieHre J/IMHBI BOJTHBI Jla3epa.

HabsroieHue TMHeMYaThIX CTIEKTPOB U3/TyUYeHUsl.

Jlazep.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

HabmoeHue muHeHyaToro criekTpa.

Tema 3. AmomHoe s0po

OKCIepUMeHThl, [10Ka3bIBarolllhe C/I0)KHOCTb CTpoeHUs szapa. OTKpbITHe paJUO0aKTUBHOCTU. OIIBbITHI
Pesepdopga 1o ompejeneHHI0 COCTaBa paJvoOakKTUBHOrO wu3nyueHus. CBoiictBa anbda-, bOerta-, ramma-
V3/1y4yeHUs. BausiHve paiMOaKTUBHOCTU Ha JKHBble OPraHW3MBbl.

OTKpBITHE TIpPOTOHA W HeWTpoHa. HykinoHHas Mopenb sinpa ['eiizeHbepra—lBaHeHKO. 3apsii spa.
Maccosoe uncsio sapa. M30Tonsl.

Anbta-pacrniazi. JeKTPOHHBIN Y MTO3UTPOHHBIN OeTa-pacraf. I'aMma-u3nydyeHue. 3aKOH PaJjiOaKTUBHOTO
pacnazga.

OHeprusi CBs3U HYK/IOHOB B sifipe. SIepHble cumbl. [JedeKT Macch s/pa.

AnepHble peakiuu. [lesieHre U CUHTe3 sifiep.

SAnepHblii peaktop. TepmosifepHbiii cuHTe3. [IpoGsieMbl ¥ TIepCIIEKTHBBLI  siIEDHOM  SHEPreTHKH.
JKOoruuecKye acreKThl s/1ePHON SHepreTHKU.

DyieMeHTapHbIe yacTUllbl. OTKPBITHUE TTIO3UTPOHA.

MeTop! HaOJTFOAEHNS ¥ PETUCTPALIMM IeMeHTapHbBIX YaCTHL].

dyHaameHTabHbIe B3auMoZeicTBUs. EAMHCTBO (hr3uuecKoi KapTHHBI MUpa.

TexHWuyecKue yCTpPOMCTBA Y TMpaKTHUeCKOe NpHMMeHeHHe: [O03UMeTp, Kamepa BuibcoHa, siZiepHbIMA
peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTurK MOHU3UPYIOLUX YaCTHL.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBanue TpekoB vacTuil (110 TOTOBBIM (poTorpadusim).

Pa3jien 8. D/ieMeHTBI aCTPOHOMMH M aCTPO(PU3UKH

JTaribl pasBUTHsL aCTPOHOMUU. [IprKiiajHOe U MUPOBO33peHUeCcKoe 3HaueHre aCTpPOHOMUM.

Bup 3Bé3aH0TO Heba. Co3Be3zusi, SpKUe 3BE3/1bl, T/TAHEThI, UX BUJUMOE JBIKEHHE.

ConHeunas cucrema.

CosHue. ConHeuyHast akTMBHOCTb. McTOuHUK 3Heprud ConHUa W 3BE374. 3BE3/bl, UX OCHOBHBIE
XapaKTepUCTUKU. [IuarpaMma «CrieKTpasbHbIM KIacC — CBETUMOCTb». 3BE3/bl IVIaBHOW I10C/I€/10BaTe/IbHOCTH.
3aBUCHMOCTb «Macca — CBeTUMOCTb» /ISl 3BE37] IJIaBHOM MOC/e/l0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe Npe/iCTaB/IeHUs 0 IIPOUCXO0XKeHUU U 3BooLuy CoJHLa U 3BE37,. DTallbl )KU3HU 3BE3/.

Mneunsiii [1yte — Hama ["anaktuka. ITonoxenue u apwkenne CosHua B ['anakTuke. Tumbl rajakTHK.
Papyioranaktuky v KkBasapbl. UEpHbIe AbIPBI B s/ipax rajakTHK.

Bcenennasi. Pacivpenue BeenenHoii. 3akoH Xa66s1a. Pa3beranuve ranaktuk. Teopust Bonbioro B3pbiBa.
PenkToBOE M3nyueHue.

MaciutabHast ctpykTypa BeenenHoil. MeTtaranakTHka.

Hepeliiénubie mpo6/ieMbl aCTPOHOMHH.

YueHnuueckue HabmoOeHust



HabrosieHusi HEBOOPY)KEHHBIM  TJIa30M C  HCIIO/Ib30BaHUEM KOMITBIOTEPHBIX TIPUIOXKEHUH ISt
oTipe/ie/IeHUsT TIONIOXKeHUs] HeDeCHBIX OOBEKTOB Ha KOHKPETHYKO [aTy: OCHOBHbIe co3Be3iuss CeBepHOTO
TIOJTy1LIapUsl U SIPKHe 3BE3/bI.

Habsroenust B Tesieckon JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O06o0mariee MOBTOpPeHHe

Posib ¢GU3MKM ¥ aCTPOHOMHM B 9KOHOMHYECKOM, TeXHOJIOTHUeCKOW, COLManbHONM M 3THUeCKo# cdepax
J1esiTe/IbHOCTU YesioBeKa, pPoJjib U MeCTO (DU3UKK U aCTPOHOMHHM B COBpEMEHHOM Hay4yHOM KapThHe MUpa, pOJib
¢dbu3uueckol TeopuM B (OPMHUPOBAHWHU TIpe/ICTaB/IeHUA O (PU3NUeCKOW KapTHHe MHpa, MeCTO (H3UuecKou
KapTUHBI MUPA B 00II[eM PsiZTy COBPEMEHHBIX eCTECTBEHHO-HAYUYHBIX TIPe/ICTaB/IeHUl O TIPUPO/IE.

MexnpesMeTHBbIe CBSI3U

N3yuenne Kypca ¢usmvku 06a30BOro ypoBHs B 11 Kacce OCYIIIECTB/ISIETCS C YUETOM COZle€pKaTeTbHbBIX
MEXKITPeIMETHBIX CBSI3€H C KypcaMHW MaTeMaTHUKU, OUOJIOTUH, XMMHUH, reorpadiu U TEXHOJIOTHH.

MesicnpeomemHble noHsamusi, CBA3aHHbIE C U3yYeHHeM MeTO/I0B HayuHOrO MO3HAHUS: SIBJIeHUe, HayYHbIN
dakT, runoTesa, pusnueckass BeJIMUKHA, 3aKOH, Teopus, Hab/roZieHre, SKCIIepUMEHT, MO/ieTMpOBaHNe, MOZIeb,
v3MepeHue.

Mamemamuka: peleHWe CUCTEMbl ypaBHEHHM, TPUTOHOMeTpUYeCcKue (YHKLMUA: CHUHYC, KOCHHYC,
TaHTeHC, KOTaHTeHC, OCHOBHO@ TPUTOHOMEeTPUUYECKOe TOXKEeCTBO, BEKTOPbI U UX MPOEKIIUYA Ha OCH KOOpPJUHAT,
CJIO)KEHWe BEKTOPOB, TIPOW3BO/IHbIE 3/7€eMEHTAapHbIX (DYHKIWMIA, TIpU3HAKU T0/00MsT  TPEeyroJbHUKOB,
orpeiesieHUe TIOL[AU IJIOCKUX (GUTryp U 06bEMa TeJl.

Buosnoeusi: 3/meKTpUUecKue sIBJIEHUS B >KUBOW TpUpPOjie, KojebaTebHbIE NBW)KEHUS B >KUBOUW TPUPO/IE,
OITHUYECKUe SIBJIeHUsI B )KUBOU MPUPOJe, JeNCTBUE paiMaliiy Ha >KHBbIe OPraHH3MBbl.

Xumusi: CTpoeHMe aTOMOB U MOJIEKYJ, KpUCTa//TMyeckass CTPYKTypa TBED/JBIX Tes, MeXaHHU3Mbl
00pa3oBaHUsT KPUCTA/VTHYECKOM PEIETKH, CIIeKTPabHbIN aHa/Iu3.

TIeoepachusi: MarHUTHBIE T0J/IFOCA 3eMJTH, 3a/1€)KWU MarHUTHBIX pY/[, GOTOCHEMKA 3€MHOW MOBEPXHOCTH,
TpeJiCKa3aHue 3eMJIeTPsSICeHUH.

TexHos02us: MTUHUU 3JIeKTpOIiepe/iay, TeHepaTop MepeMeHHOr0 TOKa, 3/IeKTPO/BUraTe b, UHAYKLIMOHHAs
neyb, pajap, PpagUOTIPUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meub, TPOEKIMOHHBIN arapar,
BOJIOKOHHAsI OTNITHKA, CO/THeUHast baTapes.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA IIPOI'PAMMBI II0 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yuebHOTro npeamMeTa «Pu3rKa» Ha ypoBHe cpefiHero o6iero oopazoBaHus (6a30BbIi YPOBEHB)
JOJDKHO ~ 00eCTieunTh  [OCTH)KEHHE  C/IeAYIOIMX  JIMYHOCTHBIX, METAlpeAMETHBIX M  IPeJAMETHBIX
00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JIMUHOCTHBIE PE3YJ/IbTATHI

JIMUHOCTHLIE pe3y/bTaThl OCBOeHUs yueOHOro rpeamera «Pu3nka» AO/DKHBI OTPa)KaTh TOTOBHOCThH U
CrIOCOOHOCTh  OOYYAIOIIMXCST  PYKOBO/ICTBOBAThCSI C(HOPMUPOBAHHON BHYTPeHHeM TIO3MIMEM JIMUHOCTH,
cUCTeMOW  1[eHHOCTHBIX  OpUeHTalMd, TIO3UTUBHBIX BHYTPEHHUX  YOeX/IeHWH, COOTBeTCTBYIOIUX
TPaJULIMOHHBIM 1[eHHOCTSIM POCCHUHCKOT0 00IIeCTBa, paciiMpeHre KU3HEeHHOTO OITbITa U OIbITa JesTeTbHOCTU
B TIpOLiecce peasiM3al[ii OCHOBHBIX HAIPaB/ieHU BOCITUTATETbHOM [IesITe/TbHOCTH, B TOM UHCJIe B YaCTH:

1) rpa)KJaHCKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKOH TO3MIIMK 00yuaroIierocsi Kak aKTUBHOTO W OTBETCTBEHHOTO ujieHa
POCCHIACKOTO 0011]eCTBa;

TIPUHSTHE TPAJUI[MOHHBIX 00IIjeueioBeueCKUX TyMaHUCTUUECKHX U IeMOKPaTHUeCKUX 1eHHOCTel;

TOTOBHOCTb BeCTH COBMECTHYIO [IesiTeJIbHOCTh B MHTepecax IDa)kKJaHCKOTO O0IlecTBa, yuaCTBOBaTh B
caMmoyTipaB/ieHUH B 00pa30BaTe/IbHOM OpraHu3aluu;

yMeHHe B3aMMO/IeMCTBOBaTh C COLMA/bHBIMM WMHCTUTYTaMHd B COOTBETCTBUU C WX (GYHKOUAMH U
Ha3HaueHHeM;



TOTOBHOCTb K TYMaHWUTapHOW 1 BOJIOHTEPCKOU [1esITe/TbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUNCKON IpaXk/JaHCKON M/IeHTUUHOCTH, NaTPUOTHU3Ma;

1IeHHOCTHOE OTHOILIEHHE K TOCY/JapCTBEeHHBIM CUMBOJIAM, JOCTH)KEHUSIM POCCUHCKHUX yUéHBIX B 00/1aCTH
(bU3UKU U TeXHUKY;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO ITOBE/IeHNS;

CIIOCOOHOCTH OL|eHWBATh CUTYALIUI0 U TIPUHUMATh OCO3HaHHbIE PelleHusi, OPUeHTUPYSICh Ha MOpPaJbHO-
HPABCTBEHHbIE HOPMbI U 1IeHHOCTH, B TOM UKCJIe B [IesiTe/IbHOCTU YUEHOT0;

0CO3HaHWeE JIMYHOTO BKJ/IaJla B TIOCTPOEHKWE YCTOMUMBOTO OYAyIIEero;

4) 3CTeTUYeCKOro BOCIIMTAHHUSA:

3CTeTHUeCKOe OTHOLIeHHe K MUPY, BK/HOYasi 3CTETHKY HayyHOTO TBOpUECTBA, MPHUCYIero (usnueckoin
HayKe;

5) TPy/10BOr0 BOCIIMTAHUS:

HHTEepecC K pa3M4HbIM cpepam rpodeccroHaibHON /1eaTeTbHOCTH, B TOM UHC/Ie CBSI3aHHBIM C (PU3HUKOU U
TEeXHUKOW, yMeHHe COBepIlaTh OCO3HAHHBLIM BbIOOp Oyayied mpodeccHu W peann3oBbIBaTh COOCTBEHHBIE
JKU3HEHHbIe T/IaHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHI0 M caMOOOpa30BaHHIO B 00/1aCTH (PU3MKHU Ha TIPOTSHKEHUH
BCel >KU3HY;

6) 5K0/I0rMuecKoro BOCIIUTaHUA:

c(OpMUPOBAHHOCTh 3KOJOTUYECKON KY/IbTYpbl, OCO3HaHWEe T/I00a/bHOTO XapakKTepa 3SKOJIOTHUeCKHX
nipobsiem;

TJIaHWPOBaHWe U OCYIIeCTBAeHWe [JeWCTBUM B OKpYy)Kawolleill cpefle Ha OCHOBe 3HaHHUs Liesied
YCTOMUMBOTO Pa3BUTHS UeJIOBEUECTBa,;

pacivpeHye OIbITa [esTeJlbHOCTU 5KOJ0rMUeckol HarpaB/eHHOCTU Ha OCHOBE UMEROLMXCsl 3HaHUW 110
busnike;

7) LeHHOCTH Hay4YHOr'0 NO3HAHHUSA:

Cc(OPMHPOBAHHOCT ~ MHUPOBO33DEHUs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
(bur3uUecKkoil HayKu;

0CO3HaHWe L[eHHOCTU Hay4YHOU [1esiTe/IbHOCTH, TOTOBHOCTh B TPOL{ecce U3y4yeHus: (PU3NKU OCYLeCTBIISTh
TIPOEKTHYIO U UCC/IeZI0BaTe/IbCKYIO /1esiTe/IbHOCTh MHIUBU/Iya/TbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHBIE YHUBEpPCAIbHbIE yUeOHbIe JeiiCTBUS
Ba3oBble jioruyecKue AeiiCTBHSA:
CaMOCTOSITeJTEHO (JOPMY/IMPOBaTh M aKTyaIM3UPOBaTh MpobieMy, pacCMaTpUBaTh eé BCECTOPOHHE;
onpejensiTh LeJU eaTe/IbHOCTH, 3a/jaBaTh MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUS;
BBISIB/ISITh 3aKOHOMEPHOCTH U MPOTHBOPEUMs: B paCCMaTpPUBaeMbIX (PU3NUYECKUX SIBJIEHUSIX;
pa3pabaTeiBaTh TUIaH pellleHUs MMpobemMbl C yYETOM aHajaM3a WMEIOIIMXCS MaTepUalbHBIX U
HeMaTepHabHbIX PEeCYPCOB;
BHOCUTb KODPEKTHBHI B [1eITeIbHOCTh, OLleHUBaTb COOTBETCTBHE Pe3y/bTaTOB Lie/isIM, OLIEHUBaTh PUCKU
MOCJ/Ie/ICTBUN [1eATE/IbHOCTH;
KOOD/IMHUPOBAThb U BBIMO/HATE PabOTy B YCJIOBUSIX PeaslbHOTO, BUPTYaJbHOTO U KOMOWHUPOBAHHOTO
B3aUMO/IeICTBUS;
pa3BUBATh KPEATUBHOE MBIIIIEHHUE TIPU PEIIeHUH )KU3HEHHbBIX MPo0JieM.
Ba3zoBble ucciejoBaTe/IbCKHe [JeUCTBUS:
BJIaZIeTh HAYUHOM TePMUHOJIOTHEN, K/IF0UeBbIMU MOHSATUSMU U MeToZaMu (hr31MUeCcKour HayKu;



B/aZieTh HaBBIKaMM yueOHO-MCC/IeI0OBaTeIbCKOW W TIPOEKTHOM JeATesNbHOCTH B 00sactu  (py3vKwy,
CMIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITE/ILHOMY TIOUCKY METO/IOB peIleHus 3a7iau  (U3UUeCcKOro
cofiep>KaHusi, IPUMeHeHUI0 pa3/IMuHbIX MeTO/I0B TT03HaHUS;

B/IaZIeTh BU/IaMU JIeITe/IbHOCTHU T10 TIOJTyYeHUI0 HOBOTO 3HAHUS, €r0 MHTEepIpeTaLuy, peodpa30BaHUI0 U
TIPUMEHEeHHUIO B pa3/IMUHbIX y4eOHBIX CHUTYal[UsiX, B TOM YMCJ/ie MPH CO3JaHhM yueOHBbIX MPOEeKTOB B 00sacTu
¢bur3nKy;

BBISIB/ISIT TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M M aKTya/lWM3UpOBaTh 3a/jauy, BbIBUTaThb THUIIOTe3y eé
pellieHus, HAXO/IUTb apryMeHThI JJis1 [j0Ka3aTe/lbCTBa CBOMX YTBEPIKJEHU, 3a/laBaTh NapaMeTpbl U KpUTEPUH
peLleHus;

aHa/IM3UpOBaTh TIOJIyUeHHble B XOJle pellleHHsl 3a7laud pe3yJ/bTaThl, KPUTHYECKU OLleHUBaTh UX
JI0OCTOBEPHOCTb, TIPOTHO3UPOBATh M3MeHeHHe B HOBBIX YCIOBUSIX;

CTaBUTb M (HOPMYJIMPOBATh COOCTBEHHbIE 3aZlaud B 0Opa30BaTebHOW JIeATeIbHOCTH, B TOM UHUC/Ie TPH
V3y4YeHUH (pU3UKY;

JlaBaThb OLIEHKY HOBBIM CUTYallWsIM, OL|eHUBATh TIPUOOPETEHHBIN OIIbIT;

yMeTb TIepeHOCUTh 3HaHUS 10 (U3MKe B MPAKTUUECKYH0 00/1aCThb )KU3He eI TeTbHOCTH;

yMeTb UHTeTPUPOBATh 3HaHUS U3 Pa3HBIX MMpeMeTHbIX 00/1acTelf;

BbI/IBUTaTh HOBbIE HJleH, MpejijiaraTb OpUrvHabHbIe MOAX0bI U PelleHus;

CTaBUTh MPOOIEMBI 1 33/IauM, JOMyCKAIOII[He albTePHaTUBHbBIE PEeIIeHus.

Pa6ota c uadopmanueii:

B/1a/leTh HaBbIKaMH T0JyuyeHUs] MHPOpMaLMK (pU3NUecKoro CoZiep>KaHusi U3 UCTOUHHMKOB pa3HbIX THUIIOB,
CaMOCTOSITe/TbHO OCYILeCTB/ISTh TIOUCK, aHa/Iu3, CUCTEMAaTU3aLUI0 ¥ UHTEePIIpeTaLivio MH(GOpMaLMu pa3IMuHbIX
BUZIOB U (pOPM TIpe/iCTaB/IeHNSs];

OLIeHMBATh J0CTOBEPHOCTb UH(OPMaLIUK;

WCTIOJ/Ib30BaTh  CpeACTBA MH(POPMALMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJOTMM B  PpeLleHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTaHW3alMOHHBIX 3alay ¢ cobmrofeHreM TpeOOBaHWI 3PrOHOMUKH,
TEeXHUKHA 0e30MacHOCTH, THUrHeHbl, pecypcocOepe)keHWs, TIPABOBbIX M 3TUYECKUX HOPM, HOPM
WH(OPMaIIMOHHOM Oe30MacHOCTH;

CO3/jaBaTb TEKCThl (PHU3MUECKOro CoJiep)kKaHusi B pas3nuuHbIX (opMatax € Y4yéToM Ha3HaueHus
MH(pOPMaLIMK U 1[e/IeBOM ayITUTOPUHU, BbIOMpasi ONTUMasbHYI0 hopMy TIpeZicTaBIeHsl U BU3yaau3alyu.

KoMMyHUKaTHBHbIE YHHBepCa/ibHbIe yueOHbIe /[eHCTBUA:

OCYLeCTBJISITh 00II[eHre Ha ypoKaX (\M3UKK U BO BHEYDOUHOU J1eSITeTbHOCTH;

pacrio3HaBaTh NPeANOChIIKU KOHGIUKTHBIX CUTYaLil U CMSIrYaTh KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3/1araTh CBOIO TOUKY 3PEHMUs C UCIT0/Ib30BaHUEM SI3bIKOBBIX CPE/ICTB;

TIOHMMATb Y UCII0/1b30BaTh MPerMYyI{eCTBa KOMaH{HOW ¥ UHAUBU/yaTbHON paboThl;

BbIOMpATh TEMATHUKy M MeTO/jbl COBMECTHBIX JeWCTBUM C Y4ETOM OOIIMX MHTEPECOB W BO3MOXKHOCTEH
Ka)Xk/IOT0 ujieHa KOJUIeKTHBa;

NIPUHUMATh L[eJId COBMECTHOM /lesTe/IbHOCTH, OPraHU30BbIBaTb W KOOPAWHUPOBATb [JENCTBUSI TO eé
JOCTIDKEHUIO: COCTABJISATh TUIAaH [IeMCTBUM, pacripefiesisiTb POJM C yUéTOM MHEHWN Y4YaCTHUKOB, OOCY>KIaTb
pe3y/bTaThl COBMECTHOM paboThI;

OL|eHMBaTb KayeCTBO CBOET0 BK/I3/la M KaKAOTO ydyaCTHMKA KOMAaHZBI B OOIM pe3ysbTaT Mo
pa3paboOTaHHBIM KPUTEPUSIM;

Tipe/ijlaraTh HOBbIe TMPOEKThI, OLeHUBATh WJEW C TMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH, NPAKTUUeCKOM
3HAYMMOCTH;

OCYILL[eCTBJISITh TO3UTUBHOE CTpPaTernyeckoe MoBefieHre B pa3/IMUHbIX CUTYALUSIX, IPOSIB/STh TBOPUYECTBO
1 BOOOpakeHHe, ObITh HHUIIUATUBHBIM.

PerynfiTUBHBIE YHUBepCaIbHbIe yueOHbIe JeiiCTBUS
Camoopranusanus:



CaMOCTOSITEJTHHO OCYIIeCTB/ISITh T103HABATebHYI0 [eSTebHOCTh B 00/1acTH (U3WKKA M aCTPOHOMUH,
BBISIBJISITH TIPO0/IEMBI, CTaBUTh U (POPMYJTMPOBATh COOCTBEHHBIE 3aJaUM;

CaMOCTOSITeJTbHO COCTaB/ISATh TJIaH pelleHHsi PAaCYETHBIX M KaueCTBEHHBIX 3a/iau, IJIaH BBITOJIHEHUS
TIPaKTUUYeCKOM paboThl C yUETOM UMEIOLIMXCS PeCyPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPe/TIOUTEeHHI;

[laBaThb OLIeHKY HOBBIM CUTYaLlUsIM;

pacCHIUPsSITh paMKHU yueOHOTro rpe/iMeTa Ha OCHOBe JIMUHbBIX MpeJTIoUuTeHu;

JieslaTb OCO3HaHHBIA BBIOOD, apryMeHTUPOBaTh ero, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a pellieHue;

OL|eHMBaTb NPUOOPETEHHBIH OIIBIT;

crocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBIEHHIO PYAWLMN B 0071acTH (PU3MKH, TIOCTOSIHHO TIOBBIILIATD
CBOI1 0Opa3oBaTebHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPO/1b, 3MOI[UOHA/TbHBIA UHTE//IeKT:

JlaBaTb OL|eHKY HOBBIM CHUTYal[UsiM, BHOCUTb KOPPEKTHUBBLI B [1eSiTeJIbHOCTh, OL[EHUBATh COOTBETCTBUE
pe3y/IbTaToB LiesIsIM;

B/a/leTh HaBbIKAMU T[103HABaTeIbHOM pedyieKCMM KakK OCO3HAaHHSI COBepIaeMbIX [JeNCTBUN U
MBIC/TUTE/IbHBIX POLIECCOB, UX Pe3y/IbTaTOB U OCHOBaHUA;

VICTI0/Tb30BaTh MPUEMBI ped)ieKCHUH /7S OLIEHKH CUTYallu, BbIOOpa BEPHOTO pellieHus;

yMeTb OLleHMBaThb PUCKU M CBOEBPEMEHHO NIPUHUMATh PeLleHHs TI0 UX CHUKEHUIO;

NIPYHUMAaTh MOTHUBBI M apT'yYMEHThI JPYTHX [IPU aHa/lu3e pe3y/bTaToB JesTelbHOCTH;

TIPUHUMATD Ce0si, TOHUMasi CBOW HeIOCTaTKH U JOCTOMHCTBA;

NIPYHUMAaTh MOTHUBBI M apI'yMEHThI JPYTHX TIPU aHa/lu3e pe3y/bTaToB JesTelbHOCTH;

NIpY3HaBaTh CBOE MPaBo U MPaBo JPYruX Ha OLIMOKU.

B miporiecce AOCTWXeHHsI TUYHOCTHBIX De3y/bTaTOB OCBOEHHs IMpOrpaMMbl 1O (U3MKe AJisi YPOBHS
cpepHero o0miero o6pa3oBaHMs y 00yuaroIUXCsl COBEPIIEHCTBYeTCS SMOLMOHA/IBHBIM  WHTEJIeKT,
Tripe/irioiararoiivi chopMUpOBAaHHOCTb:

CaMOCO3HaHMs, BK/IIOUAIOIETO0 CIMOCOOHOCTh TIOHMMaTh CBOE SMOLIMOHA/ILHOE COCTOSIHHE, BU/EThH
HarpaB/IeHUs] Pa3BUTHSI COOCTBEHHOMN 3MOIMOHA/TBLHOM Cephl, ObITh YBepEHHBIM B ce0e;

CaMOperyavpoBaHusi, BK/IIOYAOLLEr0 CaMOKOHTPOJIb, yMeHHe TpPUHHMMAaTb OTBETCTBEHHOCTb 3a CBOE
TIOBe/IeHWe, CIIOCOOHOCTh afanTUPOBAThCSl K SMOLMOHATBHBIM W3MEHEHWsSIM W TIPOSIB/ISITH TMOKOCTh, OBITH
OTKPBITbIM HOBOMY;

BHYTpPeHHell MOTHBAL[UM, BK/IOUarolledl cTpeM/eHHe K [OCTH)KEHHIO LieIM U YCIiexy, OINTUMH3M,
VHULIMaTUBHOCTb, yMEHUE [1eMICTBOBaTh UCXOAS U3 CBOMX BO3MOXKHOCTEW;

SMIIAaTHM, BKJIIOYAIOIIel CIOCOOHOCTh MOHMMAThb SMOLMOHAIbHOE COCTOSIHME JPYTUX, YUHTHIBATh €ro
TIPY OCYILIeCTB/IEHHH OOIIIeHHs, CTTOCOOHOCTH K COUYBCTBHIO U COTIEPEXXUBAHUIO;

COLMATbHBIX HABLIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTb BBICTPAWBATh OTHOMIEHWS C JIPYTHMH JIFOAbMH,
3a00TUTHCSI, TIPOSIB/ISITH MHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEJAMETHBIE PE3YJ/IBTATHI

K xoHily obyuenuss B 10 kjacce mpeiMeTHble pe3y/bTaThl Ha 0a30BOM YpPOBHe [O/DKHBI OTpa’KkaTh
c(OpMUPOBAHHOCTh Y 00YUarOIIUXCsl YMeHH:

JIeMOHCTPUPOBaTh Ha TpUMepax pOb W MecTo (u3MKh B (OPMHUPOBAHWM COBPEMEHHOW HayuyHOU
KapTHHBI MUPA, B pa3BUTUH COBPEMEHHOUW TeXHHUKHU U TEXHOJIOTHM, B IPAKTUUECKOM /iesiTe/IbHOCTH JTF0/iel;

VUUTHIBaTh TPaHUI[bl TIPUMEHEHUsI U3yueHHbIX (U3NUeCKUX MoJesieli: MaTepualbHas TOUKa,
WHepIMasbHasE CUCTeMa OTCuéTa, abCOMIOTHO TBEpZAOE Teno, WAealbHbIM Ta3, MOJENd CTPOEHHs Ta30B,
JKUAKOCTeN U TBEPABIX TeJl, TOUeUHBIN 3/IeKTPUUeCKH 3apsi/i TIpU pellieHnd (hr3uUecKrx 3a/ay;

pacrno3HaBaTh (U3NUecKue siB/ieHUs1 (TIPOLIeCChl) W OOBSICHATH MX Ha OCHOBE 3aKOHOB MeXaHWKH,
MOJIEKY/IIPHO-KUHEeTUUECKOW Teopud CTPOeHMs BelllecTBa W 37eKTPOJUHAMUKUA: paBHOMepHOe U
PaBHOYCKOpeHHOe TpSIMOJIMHeHOoe IBIKeHWe, CBODOIHOe TaZieHre Tesl, ABW)KeHHe 10 OKPY>KHOCTH, UHepLUs,
B3auMo/ieiicTBre Tesl, Auddy3us, OPOYHOBCKOe ABWKEHHE, CTPOEHHUE >KUAKOCTeM U TBEP/BIX Tesl, U3MeHeHHe
o0bEéMa Tes TpU HarpeBaHWM (OX/IAXKAEHHH), TEIJIOBOe PaBHOBecHe, WCIapeHue, KOHZeHCAIVs, TIaBjieHue,



KPUCTa//IU3aLMs, KUTIeHKe, BJIa)KHOCTb BO3/yXa, MOBBIIIEHVe /1aB/IeHrs ra3a 1Py ero HarpeBaHWy B 3aKPbITOM
CoCyJie, CBA3b MeX/y INapameTpaMM COCTOSIHHS Ta3a B M30MpOLieccax, 37eKTpu3alys Tesl, B3auMOJeuCTBHe
3aps/10B;

OMUCHIBaTh MeXaHWYecKoe [BWKEHHe, WCIo/Ib3ysl (Qu3ndyeckre BeIMUMHBI: KOOPAWHATA, IyTh,
repeMellieHre, CKOpPOCTb, YCKOpEHMe, Macca Teja, CWia, WUMIYyJbC Tejaa, KUHETUYeCKasi >SHeprus,
TOTeHI[Ma/lbHasi JHEeprusi, MexaHWuUeckKass paboTa, MexXaHWUYecKasi MOI[HOCTb; TIPU OMUCAHWUU TPaBUILHO
TPAaKTOBaThb (PU3MUECKHI CMBIC/ UCIOJb3yeMbIX BeIMUMH, X 0003HAUEHUS U eAUHUIIbI, HAXOAUTb (HOPMYJIBI,
CB$I3bIBAIOLLME JaHHYI0 (PM3MUYECKYI0 BEJIMUMHY C APYTUMU BeTUUYMHAMY;

OTMUCHIBaTh M3yUeHHble TerIOBble CBOWCTBA TeJl UM TeIUIOBble SIBJEHUs, UCIO/b3ys (u3nueckue
BeJIMUMHBI: [|aB/leHre Ta3a, TeMIeparypa, CpeiHsisl KWHeTUYeCKast SHePrusi XaOTUUeCKOrO JIB)KeHUs] MOJIeKY/I,
CpefHeKBaJpaTUYHasi CKOPOCTb MOJIeKyJ, KOJMUUeCTBO TeIyIOThl, BHYTPEHHsSsT 3Heprusi, pabora rasa,
K03 bUI[MEHT T0Ie3HOT0 /1eHCTBUS TeTVIOBOTO IBUTaTeIs; MPY OMUCAHWUU TIPaBUILHO TPAaKTOBaTh (PM3UUECKUI
CMBIC/T MCITI0/Ib3YEeMbIX BEJIMUMH, WX 0003HAaUeHUs U eJUHUI[bI, HAXOAUTb (hOPMYJIbI, CBSI3bIBAIOLI[HE JAaHHYIO
(h13UUeCKylo BeJIMUMHY C APYTUMHU BeJIMUMHAaM;

OTHMChIBaTh M3yueHHble 3/IeKTpUUeCKHe CBOMCTBAa BellleCTBA U 3/eKTpUUYecKre siBjieHusi (TPOLiecchl),
WCTOJb3ysl (U3nuecKrde Be/MUYUHBL: 37IeKTPUYECKUI 3apsifi, 3/eKTpUueckoe Tiojie, HamnpsHKEHHOCThb 10U,
MOTeHIMad, PAa3HOCTh TMOTEHIMA/NOB; TpPH OMUCAHUM TIPABWIBHO TPAKTOBATh (DU3UUECKHUN CMBICT
WCTIONb3YeMbBIX BeJIMUWH, WX 0003HaueHWsl W e[VHUIIBI;, YKa3biBaThb (DOPMYyJIbI, CBSI3bIBAIOIHE [[AHHYIO
bu3MUeCcKyr0 BeTMUMHY C APYTHMH BeTMUMHAMU;

aHa/IM3UPOBaTh (pr3nUecKue TPOLeCChl U SIBJIEHUs, UCTIOMb3Ysl (hr3nuecKre 3aKOHbI U TIPUHLIMIIBI: 3aKOH
BcemupHoro TsaroteHusi, I, II u III 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MeXaHWUYeCKOW SHepruu, 3aKOoH
COXpaHeHUs1 UMITYJ/IbCa, MPUHLUIT CYTepPrO3ULIMA CUJI, TIPUHLIUI PaBHOIMPAaBUsI MHEPLUA/IbHBIX CUCTEM OTCUETa,
MOJIEKY/ISIPHO-KUHETUUECKYH0 TEOPUI0 CTPOEHMs BellleCTBa, I'a30Bble 3aKOHBI, CBSI3b CPeJHell KUHeTUUeCKOn
SHepryu TeryIOBOTO ABV)KEHHSI MOJIEKY C aOCOFOTHOM TeMIlepaTypou, TiepBbIi 3aKOH TePMOIMHAMUKH, 3aKOH
COXPaHeHUs 37IeKTPUUeCKOTro 3apsifia, 3aKoH KysoHa, pu 3TOM pa3inuaTh C/I0BECHYHO (POPMYIUPOBKY 3aKOHa,
ero MaTeMaTH4eCKoe BbIpayKeHUe U YCJIOBHS (TpaHULIbI, 00/1aCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHbIE TIPUHIIMITBI JIEMCTBUSI MAIllMH, TTPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3/ivuaTh
yCJIOBHSI X O€301MacHOT0 MCII0/Ib30BaHUsI B TIOBCEIHEBHOM YKU3HU;

BBITIOJIHATh 3KCTIIEPUMEHTBI 10 MCC/Ie[JOBaHHI0 (PM3UUeCKUX SIBJIEHWM W TIPOLIECCOB C HMCI0J/Ib30BaHHEM
TIPSIMBIX U KOCBEHHBIX HM3MepeHui, Tpu 3ToM ¢GOpMy/IMpoBaTh TIpoOsieMy/3aZiauy M THUMOTe3y YyuyeOHOTo
9KCTIepUMeHTa, cOOMpaTh YCTaHOBKY W3 MPEJIOKEeHHOTO 000pyI0BaHMsI, TIPOBOJUTH OMBIT U (hOPMYIUPOBATH
BbIBO/IbI;

OCYILIeCTB/ISITh TPSIMbIe W KOCBEHHble W3MepeHHs (QU3NUeCKUX BeJIMUWH, TPU 3TOM BBIOMpATh
OTITUMAJTbHBIN CITOCO0 M3MEepeHHs U UCI0/Th30BaTh U3BECTHBIE METO/[bI OLIEHKH TIOTPeITHOCTeH U3MepeHHI;

WCC/IeIOBaTh 3aBUCUMOCTH MEXy (PU3NUeCKUMU BeJIMUMHAMU C MCTIO/b30BaHUEM TPSIMBIX W3MepeHUH,
TPU 3TOM KOHCTPYHMPOBAThb YCTaHOBKY, (DMKCUPOBAaTh pe3y/bTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NUECKUX
Be/IMUMH B BU/ie TaOuil ¥ TpadrKOB, e/laTh BBIBOBI TI0 pe3y/ibTaTaM MCC/IeI0BaHKS;

cobmofate TipaBWia 0Oe30macHOro TpyZAa TIpU TIPOBeJEHUM HCCeJOBaHUM B paMKax yueOHOro
9KCTIepUMeHTa, yueOHO-HCC/IeloBaTe/TbCKOW U TMPOEKTHOW JIesITe/TbHOCTH C MCII0/Ib30BaHUEM HM3MEePUTeTbHbIX
YCTPOMCTB U 1abopaTopHOro 060py/I0BaHMS;

pelliaTh pacuéTHbIe 3aJlaud C SIBHO 3a/laHHOM (DM3UUYeCKOUW MOZe/bio, UCTO0/b3ys (hr3uuecKre 3aKOHBI U
TIPUHIAIBI, Ha OCHOBE aHa/u3a YC/IOBUS 3aZiaud BbIOMpaTh (DHU3UUYECKYI0 MO/eNlb, BBIJEISATh (U3NUECKHe
Be/IMUMHbI U (HOpMyJibl, HeOOXOAUMBIE [/ €€ PpellleHHs, TTPOBOJUTh PACUEThI W OLIEHWBATh PeanbHOCTb
TI0J/TyUeHHOT0 3HaueHus: (PU3UUeCKOU BeJIMUUHBI;

pelllaTb KaueCTBeHHbIe 3a/laud: BbICTpauWBaTh JIOTHUECKW HENPOTHMBOPEUMBYHO 1I€TIOUKY PacCy>KJeHul C
OTMOpOU Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HNUecKue sIBJIeHUS;

WCTIO0/Tb30BaTh TIPY pellieHnH YueOHBIX 3a/lau COBpeMeHHbIe MH(OPMaI[MOHHbIE TEXHOJIOTHU JIJIs TIOWCKa,
CTPYKTYpHDOBaHHs], HWHTEPNpeTaldd W TpPe/CTaBieHus y4eOHONW U HAy4YHO-TIOMYJISIPHON WHGMOpMaIWY,
T0J/TyUeHHOU M3 pa3TMUHbIX UCTOYHUKOB, KDUTUYECKU aHA/TM3UPOBATh Mo/ydaeMyto WHGOpMALHIO;



NIPUBO/IUTh TIPUMEPBI BK/IaZla POCCHUMCKMX U 3apyOeXHbIX YuéHBIX-(OU3UKOB B pPAa3BUTHE HAYKH,
00BbsICHEHHE TIPOL[ECCOB OKPY KAIOIIIero MHUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIO/Tb30BaTh TeopeTHUeckue 3HaHUs TI0 (Gu3MKe B TIOBCeJHEBHOM JKU3HU [  obecrieueHUs
0e30macHOCTH TIpY OOpaIleHuu C TIPUOOpPaMU U TeXHUUECKUMH YCTPOWCTBAMM, [/Isi COXPAHEHUS 3/[0POBbS U
cobsir0ieHrs HOPM KOJIOTHYeCKOTO TI0Be/IeHHsT B OKpYKarolleit cpejie;

paboTaTte B TpyIiNe C BBIMOTHEHWEM Pa3/IMUHbIX COLMAIBHBIX pOJIeH, TJIaHUPOBaTh PabOTy TPYIIILI,
palLMOHA/IbHO PacIpeiesisiTh 00sS3aHHOCTH W TJIAHMPOBATh JeSITeIbHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
a/IeKBaTHO OIIeHMBATh BKJIaJ] Ka)KJOT0 U3 YUaCTHUKOB I'PYTIIHI B pellieHre pacCMaTpHUBaeMoi po0ieMsl.

K xoHily obyuennss B 11 kjacce mpeiMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE [O/DKHBI OTPa’KaTh
c(OpPMHUPOBAHHOCTh ¥ 00YUarOIIUXCS YMEHUI:

JeMOHCTPUPOBaTh Ha TIpUMepax poOidb U MecTo ¢GU3MKU B (OPMUPOBAHUU COBPEMEHHOM HayuHOM
KapTUHbI MUDA, B Pa3BUTHH COBPEMEHHOW TeXHWKW M TEXHOJIOTHH, B TPAKTUUECKOU [AesTeNbHOCTH JHOeH,
L[e/IOCTHOCTb Y €JMHCTBO (PU3NUYECKOH KapTUHBI MUPA;

YUHTBIBATh I'PAaHUL[bI TIPUMEHEHUsT N3YUeHHbIX (DU3NUeCKUX MO/iesieid: TOUeUHbIN 3/IeKTPUUeCKUil 3apsi,
Jyd CBeTa, TOUEYHbI MCTOUHMK CBeTa, sifilepHasi Mojieflb aTOMa, HYK/JOHHasi Mojieflb aTOMHOIO sijpa Tpu
pellieHnH pu3nUecKux 3a/ay;

pacro3HaBath (Gu3nuecKue siBJeHUs (TIPOIIeCChl) U OOBACHATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKHI
Y KBaHTOBOM (hM3UKU: 3/1eKTpUUecKasi MPOBOJAMMOCTb, TEIJIOBOEe, CBETOBOE, XUMUUECKOe, MarHUTHOe JIeHCTBUsI
TOKa, B3aMMOJIeMCTBYe MarHWTOB, 3/IEKTPOMarHUTHAsE MHAYKLMS, eiCTBHe MarHUTHOTO T10Jis Ha TIPOBO/THUK C
TOKOM U JIBWKYIIMNCS 3apsifi, 3/IEKTPOMAarHUTHbIe Koje0aHWs U BOJIHBI, TIPSMOJIMHEMHOE paclpoCTpaHeHHe
CBeTa, OTpa’keHue, MpeoM/eHue, UHTepdepeHLWs, AUpPaKUs W TOJspU3alusl CBeTa, AUCIIEPCHUsS] CBeTa,
dboToanekTpruueckuii 3pdexT (hoTo3apdekT), CBeTOBOe /aB/ieHe, BOSHUKHOBEHHE JTMHeHYaToro CrieKTpa aToMa
BO/IOPO/ia, eCTeCTBeHHAasi U UCKYCCTBeHHasi pa/Ju0aKTUBHOCTH;

OTMChIBaTh U3yueHHble CBOMCTBA BelllecTBa (3/1eKTPUUECKHe, MarHUTHbIE, ONTUUECKHE, 3/IeKTPUUeCKYHO
MPOBOZIMMOCThL PA3/IMYHBIX CpeJ])) W 3JIeKTPOMAarHUTHbIe siB/ieHUs1 (TIPOL[eCChl), MCHOMb3ys (Hu3nUecKre
Be/IMUMHBI: 37IeKTPUUYECKUI 3apsi]], CH/a TOKa, 3/JIeKTpUUecKoe HarpshkeHue, 3/1eKTpUUYecKoe COTPOTHBIIEHUE,
Pa3HOCTb TIOTEHIIMA/IOB, /IEKTPOZBIIKYIIas CUia, paboTa TOKa, MHAYKLMSA MAarHUTHOTO TIOMs, cula Amriepa,
cwia JlopeHlla, UHAYKTUBHOCTh KaTYLIKW, SHEPTHUs 3/IeKTPUUECKOTO ¥ MarHUTHOTO TIOJiel, Mepuoj, U yacToTa
KosiebaHU B KosiebaTeslbHOM KOHTYpe, 3apsii U CUjla TOKa B TpOLiecCe TapMOHUUECKUX 3/1IeKTPOMarHUTHBIX
KonebaHul, (OKyCHOe pacCTOSTHMe W OMNTUYecKasi CWjla JIMH3bl, TIPU OIMCAaHWM TIPAaBWILHO TPAKTOBATh
¢bu3nUeCcKuii CMBICT HUCTIONb3YeMbIX BeMUYWH, WX O0003HaueHWs W eJUHUILIbI, YKa3biBaTh (HOPMYJIbI,
CBSI3bIBAIOLLME JaHHYI0 (PM3UYECKYI0 BEJIMUMHY C APYTUMU BeIUUYMHAMY;

OTUCHIBaTh U3yueHHbIe KBAHTOBLIE SIBJIEHUSI U TPOLIECCHI, UCTIO/B3Ys (U3nUecKre BeUYMHbL: CKOPOCTh
3/1eKTPOMArHUTHBIX BOJIH, /JIMHA BOJIHBI M YaCTOTa CBeTa, SHEPrHvsl U UMITY/IbC (OTOHA, TIepUo/, Toypacraja,
SHEeprusi CBsS3U aTOMHBIX sifiep, TIPU OIMCAHWUM TIPaBW/IbHO TPAKTOBATh (DHM3UUECKUN CMBIC/T MCIO/b3yeMbIX
BeJIMUMH, UX 0003HaUeHUsI U eJUHUILIbI, YKa3bIBaTh (hOPMYJIbl, CBSI3bIBAIOIIHE JAHHYIO (GU3UUECKYH0 BEJTUUUHY C
JPYTMMU BeJIMYMHaMH, BBIUMC/IATH 3HaueHue (U3n4YeCcKol BeJTMUKHbI;

aHa/IM3UPOBaTh (pr3nUecKue TIPOIIECCHl U SIBJIEHUs, UCITOMb3Ysl (hr3nuecKre 3aKOHbI M TIPUHLIMIIBI: 3aKOH
Owma, 3aKOHBI TIOC/Ie/I0BaTebLHOIO U MapaiefbHOr0 CoeMHeHHsI POBOJHUKOB, 3aKOH [)koyns—J/leHiia, 3aKOH
3/1eKTPOMAarHUTHOM MHAYKLMH, 3aKOH TPSIMOJIMHEMHOr0 PAclpOCTpPaHeHHWsl CBeTa, 3aKOHbI OTPa)KeHUsl CBeTa,
3aKOHBI TIPeJIOMJIeHUsT CBeTa, ypaBHeHUe JuHIITelHa A1 ¢hoTo3ddeKTa, 3aKOH COXpaHeHUs] SHePryu, 3aKOH
COXPaHeHHUs UMIMY/bCa, 3aKOH COXPAHEHHsl 3JIeKTPUUECKOro 3apsifia, 3aKOH COXPaHeHUsi MacCOBOT0 UKCIIa,
nocty/atbl bopa, 3aKOH pa/lu0aKTHBHOIO pacraja, MpU 3TOM pas3nyaTh CJI0BeCHYI0 (OpPMYJIMPOBKY 3aKOHa,
ero MaTeMaTHUeCKOe BbIpayKeHUe U YCJIOBUS (TpaHMULIbI, 00/1aCTH) TPUMEHUMOCTH;

orpe/ie/isiTh HarpaB/ieHWe BeKTOpa MHAYKLWKA MarHATHOTO T10Jis TIPOBOJHUKA C TOKOM, CU/IbI AMriepa U
cusibl JIopeHLia;

CTPOUTH U OMUCHIBATh M300pakeHue, Co3jaBaeMoe IJIOCKAM 3epKajioM, TOHKOU JTMH30M;

BBITIO/THSTh KCIIEPUMEHTHI 10 MCC/Ie[JOBaHUI0 (PU3NYECKUX SIBJIEHUM M TPOLIECCOB C UCMOIb30BaHUEM
NPSIMBIX W KOCBEHHBIX W3MepeHUi: Tpu 3ToM (GOopMYyIMpoBaTh mpobsieMy/3alady W TUIIOTe3y y4ueOHOTo



JKCIIepUMeHTa, COOMpaTh YCTAHOBKY M3 IMPeJI0KeHHOr0 000pyI0BaHus, TTPOBOAUTE OMBIT U (OPMY/IMPOBAThH
BBIBO/IBI;

OCYIIeCTB/IITh TIPsIMble W KOCBEHHble H3MepeHUsi (U3WUeCKWX BeMYMH, TPU 3TOM BbIOMpaThb
OTNITUMaJIbHBIN CIIOC00 U3MepeHHst U UCTIOb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPeIIHOCTel U3MepeHui;

WCC/IeJOBaTh 3aBUCUMOCTH (DU3UUECKUX BEJIMUMH C WCTIO/Ib30BAHUEM TPSIMBIX M3MEPEHUH: MPH 3TOM
KOHCTPYMPOBaTh YCTAaHOBKY, (PUKCHUPOBATh PE3yJbTAaThl MOJYYEHHOH 3aBUCHMOCTH (M3MUYECKUX BETUUWH B
BU/le Tab/uil ¥ rpadMKOB, /1e/1aTh BBIBO/IBI 110 Pe3y/ibTaTaM UCC/Ie/JOBAaHMS;

cobmogate mpaBwia 6e3omacHoro TpyJa TpPU TIPOBeJeHWM WCCIe0OBaHMH B paMKax yueOHOTro
JKCIIepUMeHTa, Y4eOHO-HCC/Ie/[0BaTe/TbCKOM M TIPOKTHOM /IesiTeTbHOCTH C HMCIOIb30BaHUEM M3MepHUTeTbHBIX
YCTPOKCTB ¥ 1ab0paTOpHOTO 000pY/I0BaHNS;

pelaTh pacyéTHbIe 3a/jauu C SIBHO 3a/laHHOM (hr3MUecKol MOZe/blo, UCIO/B3Ysl (U3NUecKre 3aKOHBI U
NPUHLIMTIBI, HAa OCHOBe aHajaM3a yC/IOBUS 3aJjaud BbIOMpaTh (DU3UUECKYI0 MOJesb, BBIZEISITh (HU3NUecKue
BEJIMUMHBI U (HOPMYJIbl, HEOOXOJWMbIEe [l €€ peIleHHs, MPOBOJAWTh PACUEThl M OLIEHWBATH PeasbHOCTh
TIOTyYeHHOTO 3HaueHHst (PU3NUECKOH BeJTMUMHBI;

pelliaTh KaueCTBEHHbIE 33/]auM: BBICTPAMBATh JIOTMUECKU HETIPOTUBOPEUMBYIO IIEMIOUKY PACCYXKAEHUH C
OTIOPOH Ha U3yUeHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (M3UUECKUE SIBJIEHNS;

WICTI0/Th30BaTh TIPH PellleHny yueOHBIX 3a/lau COBpeMeHHble MH(OPMAaLMOHHbIe TEXHOJIOTHH IS TIOWCKa,
CTPYKTYPUPOBAHUsI, WHTEPIIPETAllMd W TIPe/CTaB/lIeHUs Y4ueOHOM UM HayuHO-TIOMY/sSPHOM HWHMOpPMALUH,
TIOTyYeHHOM M3 Pa3/IMYHbIX UCTOYHHUKOB, KPUTHUECKH aHa/TM3UPOBATh MOTy4aeMyro HH(HOPMaLIo;

OOBSICHATH TIPUHLUIIBI [IeMCTBUS MallliH, TTPUOOPOB M TEXHUYECKUX YCTPOWCTB, Pa3/MuaTh yCIOBHUS WX
0e30MacHOT0 UCTIO/Ib30BaHMS B IOBCEAHEBHOM >KU3HM;

TIPUBO/JUTL TIPUMEPBI BK/IaZld POCCUMCKUX W 3apyOeXHBIX YUEHBIX-(U3MKOB B pPa3BUTHE HAyKW, B
00BbsICHEHHE TIPOLIECCOB OKPY’KAIOIIero MUPa, B Pa3BUTHE TEXHUKU U TeXHOJIOTHH;

WCII0/Tb30BaTh TEOPETUYECKHe 3HaHUS 10 (U3MKe B TIOBCEJHEBHOM J>KU3HM [y  obecrieueHus
6e3omacHocTH TIpY oOparieHny ¢ MpubopaMy ¥ TeXHUUeCKHMMH yCTPOMCTBaMH, AJISi COXPAHEHUsI 3/]0POBbS U
Co0JTFO/IeHKsT HOPM 9KOJIOTHUeCKOr0 TIOBe/IeHUsT B OKPY Karolllei cpe/ie;

paboTaTh B Trpymrie C BbINOJHEHHWEM pa3/IMUHBbIX COLMATIbHBIX DOJIeH, MIaHUPOBATh PabOTy TPYIIIIbI,
palLOHa/IbHO pacripe/iefisiTh 00SI3aHHOCTH M TJIAHUPOBATh JIeATeNIbHOCTb B HECTAHAAPTHBIX CUTYaLWsX,
a/IeKBaTHO OIIEHUBATh BKJ/IaZ, K&XK/OT0 U3 YUaCTHUKOB TPYIITBI B PellleHHe PacCMaTPUBAaEMOU MPO0/IeMBI.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KonnyecTBo uacos JJIeKTPOHHBIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/m Kourponbubl | IIpakTHueckue
NMPOrpamMMbl Bcero oOpa3oBare/bHbIE
e paboTbI paboThI
pecypchbl
Pazpen 1. PU3UKA 1 METO/JIbI HAYUHOTI'O ITO3HAHUSA
1.1 ®u3uKa U MeTO/bl HAYYHOI'O [T03HAHUS 2 Brbmiorexa LOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Pazgen 2. MEXAHHUKA
bubmoreka [IOK
2.1 K 5
nHeMatHa https://m.edsoo.ru/7f41bf72
bubmoteka LIOK
2.2 7
Jramiika https://m.edsoo.ru/7f41bf72
bubmoteka [IOK
2.3 3 6 1 1
GIOHBL COXPAHCHILL B MEAAHHRE https://m.edsoo.ru/7f41bf72
Wroro no pa3zpeny 18
Pazpen 3. MOJIEKYJIAPHAAA ®PU3NKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUUE CKOU 9 1 bubmoreka IIOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2 1 1
3 OCHOBI TepMOAHHAMMIH 0 https:/m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSTHHS BellleCTBa. 5 Bubmoteka [IOK
' da3oBblie nepexo/bl https://m.edsoo.ru/7f41bf72
Wroro no paspeny 24

Pa3pen 4.

IJIEKTPOJJUHAMMUKA




bubnuoreka IIOK

4.1 3 10 1
FIeKTPOCTATHIA https://m.edsoo.ru/7f41bf72
40 [TocTOsTHHBIN 3/1eKTPUYECKUM TOK. TOKH B 12 1 bubmoteka LIOK
' pa3/IMyHbIX Cpejax https://m.edsoo.ru/7f41bf72
Nroro no pa3speny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 KJIACC
KonuuyectBo yacos O/IeKTPOHHbIE
HaumeHoBaHMe pa3fe/sioB U TeM (uudposBbie)
Ne i/ KoHTpo/IbHBI ITIpakTHUyeckue
MporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
e paboTbI pPaboThI
pecypchbl
Pa3pen 1. JJIEKTPOJAUHAMUKA
MarHuTHOe 1osie. 37eKTpOMarHuTHast Bubmorexa LIOK
1.1 ' P 11 1 3 https://m.edsoo.ru/7f41c97
VHAYKLYS .
Wroro no paspeny 11
Pa3pen 2. KOJIEBAHUS 1 BOJIHbBI
MexaHuuecKue 1 37IeKTpOMarHUTHbIe Bubmorexa LIOK
2.1 P 9 1 https://m.eds00.ru/741c97
KosiebaHust c
MexaHruecKkue 1 37IeKTPOMarHUTHbIe Bubmorexa LIOK
2.2 P 5 1 https:/m.eds00.ru/741c97
BOJTHBI
C
bubmmoreka ITOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97
C




Utoro no pazpeny 24
Pasgen 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIbHOCTHU
OCHOBBI crieljabHOW TeOpUU Bubmorexa LIOK
3.1 ) P 4 1 https://m.eds00.ru/741c97
OTHOCHTE/IbHOCTH .
Uroro o pasgeny 4
Pazgen 4. KBAHTOBASI ®U3NKA
bubmmoreka ITOK
4.1 OneMeHThbl KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41c97
C
bubmmoreka IIOK
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c97
C
bubmoTeka IIOK
4.3 ATOMHOe siipo 5 https://m.edsoo.ru/7f41c97
C
Wroro no paspeny 15
Pa3gen 5. 9JIEMEHTBI ACTPOHOMMUUN 1 ACTPODPU3NKU
bubmioTeka [IOK
5.1 O/eMeHTbI aCTPOHOMUM U aCTPO(U3UKU 7 1 https://m.edsoo.ru/7f41c97
C
Wroro no paspeny 7
Pa3gen 6. OBOBIIIAROIIEE ITIOBTOPEHUE
bubmoTeka LIOK
6.1 O06ob1marolijee MOBTOPeHHE 4 https://m.edsoo.ru/7f41c97
C
Utoro nio pasgeny 4




Pe3epBHOe Bpems

OBLIEE KOJIMUECTBO YACOB I10 ITPOTPAMME 68 4 7
INIOYPOUYHOE IIVTAHUPOBAHUWE
10 KJIACC
No KonmnuecTBo uyacoB Nlara OnekTpoHHbIe IU(poOBHIe
l'[/_ Tema ypoka KOHTpOJIbeI HpaKTI/I'-IECKI/Ie 06pa3OBaTEHbHLle
n Bcero HU3y4eHUs
e padoTbI PadoThI pecypchl
®dusrka — Hayka o rpupofe. HayuHeie 1 bubmioreka LIOK
MeTO/Ibl I03HAHUS OKPY>KatoIllero Myupa https://m.edsoo.ru/ff0c32e2
Posnb 1 MmecTo ¢13MKHU B OPMUPOBaHUU
COBpEMEeHHOU i)aquOﬁ K(EPEI/IHEI MHpa, B 1 Bubmorexa LIOK
. o https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOH JesTe/TbHOCTH JTI0feil
MexaHuueckoe BrwkeHre. OTHOCHUTe/IbHOCThb bubnuoreka LIOK
MexaHU4ecKoro JsuwkeHus. [lepemelijenue, 1 https://m.edsoo.ru/ff0c350
CKOPOCTb, yCKOPEHHUe 8
bubmoreka LJOK
PaBHOMepHOe NpSIMOJIMHEHHOe JABVKeHUe 1 https://m.edsoo.ru/ff0c362
0
PaBHOyCKOpeHHOe MPsSIMOTMHENHOe 1 bubmoreka IIOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBobo/Hoe TazieHre. Y CKOpeHre 1 bubmioreka LIOK
CcBOOOIHOTO TIa/IeHUs https://m.edsoo.ru/ff0c39cc
KpuBomHeliHOe BW>KeHUe. [IBI)KeHUe 1 bubmioreka LIOK
MaTepuaabHOW TOUKHU 10 OKPY>KHOCTU https://m.edsoo.ru/ffO0c3ada
[TpuHIMIT OTHOCKTE/ILHOCTH ["anures. } Bu6miorexa LIOK
WHepiaabHble CUCTeMbI OTcueTa. [1epBbiii 1 httos://m.edsoo.rw/f0c3bed
3ak0H HbroToHa . -
Macca tena. Cuna. [IpyHUmn cyneprnosvuyu 1 bubmoreka IIOK




cun. Bropoii 3akoH HbtoToHa f/151
MaTrepuabHOU TOUKH

https://m.edsoo.ru/ff0c3be8

10 Tpetuii 3akoH HeloTOHA /151 MaTepUaibHbIX bubnuoreka LIOK
TOYeK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro taroteHus. Cua Bubworexa LOK

11 https://m.edsoo.ru/ff0c3d0
TsbKecTu. ITepBas KocMUueckast CKOPOCThb 0

bubmoreka LIOK

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena hitps:/m.edsoo.rw/f0c3e18
Cuna tpenus. KosgouureHnt tpenus. Cuna

13 COHpOTpI/IBJIEHI/IH np?igimmmf TeJjia B Bubnworexa LIOK

https://m.edsoo.ru/ff0c3f76

JKUKOCTY WU rase
ITocTtynaresipHOe U BpalllaTe/IbHOE [ABUKEHUe

14 abcosoTHO TBEPZAOro Tesia. MOMEHT CHJTbI. bubnuoreka LIOK
[Tneyo cunbl. Y CnoBUsi paBHOBECHST TBEPJOTO https://m.edsoo.ru/ff0c41a6
Tesla
VIMIy/ibC MaTepUaJbHOM TOUKH, CUCTEMBbI Bu6miorexa LIOK

15 MaTepUajbHbIX TOYeK. MIMITy/bC CU/bl. 3aKOH hitps://m.edsoo.r/f0c43d
COXpaHeHus1 UMITy/ibca. PeakTHBHOe 5
[IBIDKeHUe
PaboTa 1 MoIHOCTb cuiibl. KuHeTHueckast bubnuoreka LIOK

16 JHeprus MaTepuasbHON Touku. TeopeMa 06 https://m.edsoo.ru/ff0c450
V3MeHeHHUH KMHeTUYeCKOW SHeprumn 2
ITorenuyuanbHas sHeprus. [loTeHyanbHas

17 9Heprus yrpyro AegpopMupoOBaHHOM bubmoreka IIOK
npy>kuHbl. [ToTeHLManbHast 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJTM3M MTOBEPXHOCTH 3eMJTH
[ToTeH1anbHbIE U HEMTOTeHLIMA/IbHbIe CUJIBI.
CBs13b paboThI HeHOTEHuHafbHLIX CUJ C Bu6miorexa LIOK

18 HW3MeHeHreM MeXaHU4eCKOW SHepruu

CUCTeMBbI TeJl. 3aKOH COXPaHeHUsI
MeXaHWUYeCKOU SHepruv

https://m.edsoo.ru/ff0c478c




19

JlaboparopHasi paboTta «VcciegoBaHue CBSI3U
paboThI CUJTBI C U3MeHeHeM MeXaHUUYeCcKou
9HEepruM Tejla Ha TIPUMepe PacCTsHKeHUs
PE3MHOBOI0 XKT'yTa»

20

KonTtponbHasi pabora o teme «KrHematuka.
vHamyika. 3aKOHbI COXpaHeHUs B
MeXaHUKe»

bubnuoreka LIOK
https://m.edsoo.ru/ff0c4b7
4

21

OcCHOBHBIE NI0/I0)KEHUS] MOJIEKYJISIPHO-
KUHETU4eCKOU Teopuu. bpoyHOBCKOe
JBrkenue. [ludpgysus

bubmoreka LJOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABWKEHUSI U B3aUMOJEUCTBUS
yacTul] BelljecTBa. Moiesiu CTpOeHusl ra3os,
JKUJKOCTEeN Y TBEPABIX TeJl

23

Macca MosekyJ1. KomuecTso BelljecTsa.
IToctostHHast ABorazjpo

24

TernnoBoe paBHOBecue. TemriepaTypa U eé
nsMepenue. [IIkana temneparyp Lienbcus

25

NneanbHbiii ra3 B MKT. OcHoBHOe
ypaBHeHre MKT

bubmiorteka LIOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas TeMIiepaTypa Kak Mepa cpefiHei
KUHETUYEeCKOW SHePruu JIBKEeHHUSI MOJIEKY/I.
YpaBHeHre MenzieneeBa-Knamneripona

bubmioreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanbToHa. ['a30Bbie 3aKOHBI

28

JTaboparopHasi pabota «/cciefnoBaHue
3aBUCUMOCTH MEXXy apaMeTpaMu
COCTOSIHUSI Pa3peXKeHHOT0 Ta3a»

29

WM3ormpoLiecchl B U/jea/lbHOM T'a3e U UX
rpaduyeckoe npe/iCTaB/ieHHe

bubmioreka LIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs1 5HEprusi TepMoIMHaMUYeCKOU
CHCTEMBI U CIIOCOOBI € N3MeHEeHMsI.
KonnuecTBo TeryioTel ¥ paboTta. BHyTpeHHsIs

bubmoreka LIOK
https://m.edsoo.ru/ff0c595
2




SHeprusa 0JHOaTOMHOI'O Med/IbHOI'O I'a3d

31 Buppl Teruionepeauu Bubmorexa LIOK
A peA https://m.edsoo.ru/ff0c5c36
Yne eI/I0EMKOCTh Bell|eCTBa.
32 KEJIEEI;E:BZ I;JEIHJIIC\)/I’II“(LI ;LI/IBTE'MCTE; e/laue Bubmorexa LIOK
. P PEAate. https://m.edsoo.ru/ff0c5c36
ApabaTtHbIi TIporiecc
13 [TepBbIi1 3aKOH TePMOJVMHAMUKH U €r0 bubmoreka [IOK
TIpUMeHeHre K U30mpoljeccamM https://m.edsoo.ru/ff0c5efc
Heo6paTuMOCTh MPOLIeCCOB B TIPUPO/Ie Bubmorexa LIOK
34 pu POT PUDOAE. https://m.edsoo.ru/ff0c623
BTopoii 3aK0H TepMOIMHAMUKH 0
35 [Tpunuun gevicteus U KI1/1 TerioBoit bubmioreka LIOK
MarllHbI https://m.edsoo.ru/ff0c600a
36 Hwkn Kapuo u ero KIT
37 OKoJornyecKye 1mpob/ieMbl TEIIO3HEPT eTHKH
bubmioreka LIOK
0606 i M
38 ODIRAIOLIHN YPOK «VIONIERyTHPHAA https://m.edsoo.ru/ff0c693
¢u3vka. OCHOBBI TEPMOJUHAMUKHI» g
K 6
39 IS/IIT)TJ?;MJ’II:IMHEZ d?;:HI:(Z Tgl\zZOBbI Bubmorexa LIOK
« .
YIEp https://m.edsoo.ru/ff0c6a50
TePMOAMHAMUKI»
[Tapoobpa3oBaHue 1 KOHAEHCALUS bubmmorexa LIOK
40 poobp ACHCAnHL https://m.edsoo.ru/ff0c63b
VcniapeHue v KuneHve 5
AGcComoTHas ¥ OTHOCUTE/TbHAS BIIAKHOCTh Bubmorexa LIOK
41 N https://m.edsoo.ru/ff0c64d
BO37yxa. HachlIeHHbIH map g
TBépgoe Teno. Kpucranmmueckue u
42 aMmop@Hble Tesla. AHU30TPOIIHSI CBOMCTB bubmoteka LIOK

KpUCTa/uioB. JKujKue KpycTasiibl.
CoBpemeHHbIe MaTepUaslbl

https://m.edsoo.ru/ff0c65f0




[11aByieHe ¥ KPUCTa/UTM3alWs. Y Je/ibHast

bubmioreka LIOK

43 https://m.edsoo.ru/ff0c670
TeruioTa riaBiaeHusi. Cyonumariyst 3
bubmoreka LJOK
44 YpaBHeHue TeryioBoro 6anaHca https://m.edsoo.ru/ff0c682
0
45 OneKTpu3aLys Tel. DJIeKTPUYeCKUU 3apsif,. bubmoreka IIOK
[Ba BUJja 37IeKTPUUECKHUX 3apsi/IoB https://m.edsoo.ru/ff0c6Ebcc
[TpoBOAHUKY, TUITIEKTPUKH U
46 H(nyHpAOBO,qHI:IqKI/I. BaKEH COXpaHeHus Bubworexa LIOK
https://m.edsoo.ru/ff0c6bcc
3/1eKTPAYECKOro 3apsija
47 B3aumogeinictsue 3apsafoB. 3akoH KysoHa. Bbubmoteka LIOK
ToueuHbIM 3/IeKTPUUECKUM 3apsifi https://m.edsoo.ru/ff0c6ce4
HanpsiKEHHOCTh 3/1eKTPUYeCKOTo TIOJS.
48 Hpniunn CynepHO3I/IL[I/II)I/I 3/IEKTPUYECKUX Bubuorexa LIOK
- B https://m.edsoo.ru/ff0c6df2
nosieli. JIMHUM HaNpsHKEHHOCTH
49 PaboTa cus 3/1eKTpOCTaTUUeCcKOro moJisl. bubnuoreka LIOK
[ToTenian. Pa3HOCTh TTOTEHIMA/IOB https://m.edsoo.ru/ff0c6f00
[IpOBOHYKM Y JUIIEKTPHUKH B bubmioreka LIOK
50 3/IeKTPOCTaTHUYeCKOM TIO0JIe. https://m.edsoo.ru/ff0c701
[usnekTpuueckasi IPOHULIAEMOCTb 8
bubmoreka IIOK
51 OnekTpoéMkocTb. KoHnzieHcaTop https://m.edsoo.ru/ff0c712
6
59 O1eKTPOEMKOCTb IIJIOCKOr0 KOHZIeHCaTopa. bubmoteka LIOK
OHeprus 3apsHkKeHHOTO KOHZieHcaTopa https://m.edsoo.ru/ff0c72c0
£3 JTaboparopHasi pabota "3mMepeHue
3/1IeKTPOEMKOCTU KOHleHcaTopa"
54 [TpuHILUT AeNCTBYUS U TIPpUMeHeHre

KOH/IeHCaTOpOB, KOMUPOBAIBLHOI'O anrnapara,
CTPYMHOrO NMPUHTEepa. DJIeKTPOCTaTUYeCcKast




3amuTa. 3a3emsieHre 371eKTporprubopoB

55

ONeKTpUYeCcKum TOK, yC/IOBUS €ro
cyujectBoBaHud. [ToctosiHHbIN TOK. Cuna
ToKa. Harnpsbkenue. CornpotvBiieHue. 3aKOH
Owma fi711 yyacTka Lernu

56

I[TocnefoBaTesibHOE, MapaslIebHOe,
CMeIIaHHOe COeJiHeHe TIPOBO/IHUKOB.
JlabopatopHasi pabota «/3yueHue
CMeIIIaHHOTO COeIUHEHUsI Pe3UCTOPOB»

bubmioreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa ¥ MOIIIHOCTb 3JIEKTPUUYECKOTO TOKa.
3akoH [IxoyJis-JleHna

bubmoreka LIOK
https://m.edsoo.ru/ff0c783
8

58

3akoH OMa /17151 TO/THOM (3aMKHYTOM)

3/1eKTpUYecKoii 1iernu. KopoTkoe 3aMbIKaHue.

JTaboparopHast pabota «/3mepenue D/C
HCTOYHMKA TOKA U ero BHyTPEHHET 0
COTPOTHUBIIEHUS»

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

59

O/eKTpOHHas! IPOBOSUMOCTb TBEPABIX
MeTa/UI0B. 3aBUCUMOCTb COIPOTHB/ICHUS
MeTaJIJIOB OT TeMIlepaTypbl.
CBepxnpoBoAUMOCTb

60

OneKTpUUecKrii TOK B Bakyyme. CBOMCTBa
3/IeKTPOHHBIX TTYYKOB

61

[TosyrpoBOJHUKH, UX COOCTBEHHAsI U
rpUMecHasi MpoBoguMocTb. CBOMCTBa p—n-
nepexozia. IToynpoBofHUKOBbIE TPHUOOPKI

bubmoreka LJOK
https://m.edsoo.ru/ff0c84ae

62

ONeKTpUYeCKri TOK B paCcTBOpax U
pacriaBax 3/1eKTPOIUTOB.
OneKTpoIMTHYecKas AUCCOoLMaLys.
OJIEKTPOJI3

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

63

ONeKTpUYeCcKrid TOK B rasax.
CaMoCTOATe/IbHBIN U HeCAMOCTOATe/TEHBIN

bubmoreka LJOK
https://m.edsoo.ru/ff0c84ae




paspsg. Monnus. [1nasma
One eckue prubo CTpOIiC
6 | mpammseckoe npmverene. tpamra | 1 bonorera L1OK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0e30MacHOCTH
bubmoreka [IOK
65 O06o01arIui YPOK «O/IeKTPOAUHAMHKA 1
FHAIOLMH YPOK «IIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KoHTponbHast paboTa 1o Teme
66 «2nekTpocTraTyka. [ToCTOsSTHHBIM 1 1 bubmuoreka LIOK
3JIEKTPUYECKUN TOK. TOKM B pa3/IMUHbIX https://m.edsoo.ru/ff0c8a8a
cpegax»
67 Pe3epBHbIi ypoK. KoHTposibHast paboTa 110 1 bubmioreka LIOK
Teme "DJIeKTpoJuHaMUKa" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIi ypoK. O6061IaroNMii YPOK 110 1 bubmioreka LIOK
temam 10 Kracca https://m.edsoo.ru/ff0c8f6¢c
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 K/TACC
N KosmmuecTBo yacos Hara J/1eKTpoHHbIE H(POBbIe
n/_n Tema ypoka B Koutponbueie | ITpakTHuecKue | HM3y4YeHH o0pa3oBaTe/IbHbIE
cero padoThI padoThI f pecypchl
[TocTosIHHBIE MAarHUTHI U UX
1 B3auMo/eiicTBue. MaruutHoe nose. Bektop 1 bubnuoreka LIOK
MarHUTHOM UHAYKLWHU. JINHUW MarHATHOU https://m.edsoo.ru/ff0c9778
WUHYKI[UH
M oe 110J1e TIPOBO, C TOKOM.
peresa. A https://m.edsoo.ru/ff0c98fe
TIPOBOZAHUKOB C TOKOM
3 JIaboparopHas pabota «/3yuenue 1 1 Bbubmioreka LIOK
MarHUTHOTO TOJIs1 KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
4 [elicTBe MarHUTHOTO TI0JIsI Ha TMPOBO/IHUK C 1 1 bubmioreka LIOK




tTokoM. Cuia Amrnepa. JlabopaTopHasi paborta
«HccnepoBanue eiCTBUS TIOCTOSTHHOTO
MarHWTa Ha PaMKy C TOKOM»

https://m.edsoo.ru/ff0c9ac0

,HEI‘/JICTBI/IE MAIrrHUTHOT'O I10JIA Ha

5 JIBIDKYILLYIOCS 3apsDKeHHYH0 yactuly. Cua Bubmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenija. Pabora cunbl JIopeHiia
OJIeKTpOMarHuTHas UHAYyKLus. [ToTok
6 BEKTOpa MarHuTHOM uHAyKuu. 3/1C
VH/IYKLUU. 3aKOH 3/IeKTPOMarHUTHOU
uHaykiuu dapazges
7 JlabopatopHasi pabota «VcciemoBaHue bubmuoreka IIOK
SIBJIEHUST 3/IEKTPOMarHUTHON UHAYKLIAN» https://m.edsoo.ru/ff0cal50
VHAYKTUBHOCTL. fIB/IeHUe CaMOVH/YKLIUU.
3 3/C caMOMHAYKLMU. DHeprust MarHUTHOIO bubmoreka IIOK
T0JIs1 KaTyIIKU C TOKOM. DJIeKTPOMarHUTHOe https://m.edsoo.ru/ff0ca600
rosie
TexHUUecKre yCTPOMCTBa U UX NIPUMeHeHHe:
9 MIOCTOSIHHbIe MarHUThI, 3/1IeKTPOMarHUThI,
3/1eKTPO/IBUraTe/lb, YCKOPUTEIU
3/1eMeHTapHbIX YaCTULl, MHYKLMOHHas [leYb
10 O06o01aroIMi YpoK «MarHuTHoe Tojie. bubmioreka LIOK
OneKTpoMarHUTHasi UHAYKLIUSI» https://m.edsoo.ru/ff0cab82
11 KoHTtponbHasi pabora o TemMe «MarHuTHoOe bubnuoreka LIOK
roJie. DJIEKTPOMarHUTHasi UHYKLIVsD» https://m.edsoo.ru/ffOcad58
CBoOoHbIe MeXaHUYeCKre KomeOaHusl.
1 F'apmoHnueckue kKonebaHus. Y paBHeHMe bubnuoreka LIOK
rapMOHWYeCKuX Kosiebanuii. [IpeBpariieHue https://m.edsoo.ru/ff0caf06
Hepruu
JlabopatopHasi pabota «VcciemoBaHue
13 3aBUCHMOCTH TIepHOZA MasIbIX KosiebaHui

rpy3a Ha HUTH OT AJIMHBI HUTU U MaCChl
rpy3a»




KosnebatenbHbiii KOHTYp. CBOOO/HbIE
3/IeKTPOMarHUTHbIe KojiebaHus B WfieabHOM

14 5 A bubmioreka LIOK
KosiebaTe/IbHOM KOHTYype. AHajorus me
yp Y https://m.edsoo.ru/ff0cb820
MeXaHUUeCKUMHU U 3/1eKTPOMarHUTHBIMU
KosiebaHUsMU
®opmyna ToMmcoHa. 3aKOH coOXpaHeHUs
bubnuoreka IIOK
15 SHEPruy B U/iealbHOM KosiebaTeTbHOM
https://m.edsoo.ru/ff0cb9c4
KOHType
[pescTaBiieHye 0 3aTyXarOLUX KOaeOaHHUsIX.

16 BbIHYX/IeHHbIE MeXaHUYeCKHe KoebaHusl. bubnuoreka LIOK
Pe3oHaHc. BbiHyX/leHHbIe https://m.edsoo.ru/ff0cbb86
3/IeKTPOMarHUTHbIe KonebaHust
[TepemenHbIi1 TOK. CHHYCOU/IaTbHBIN

17 repeMeHHbIN TOK. MOIIHOCTb ITlepeMeHHOro bubmoteka LIOK
TOKa. AMIUTUTYZHOE U [ieCTBYOLL[ee https://m.edsoo.ru/ffOcbd34
3HauyeHHe CH/Ibl TOKA U HallPSDKeHUs

18 Tpancdopmarop. ITpor3BojcTBO, epejaua U
rotpebsieHre 37IeKTPUYeCKOM IHePIUU
Y CTpOICTBO M pakTUUecKoe NpUMeHeHre

19 P P P bubmoreka LIOK
3/1eKTPUYECKOro 3BOHKA, reHepaTtopa

P > patop https://m.edsoo.ru/ff0cc324
repeMeHHOTr0 TOKa, JIMHUM 3/1eKTporepesay
OK0JI0rMYecKre pyUCKY Mpy MPOU3BO/CTBe

20 3/1eKTpo3Hepruu. KynbTypa UCIo/1b30BaHus
3/1eKTPOSHEPTUH B [TOBCEJHEBHOM JKU3HU
MexaHWuecKue BOJIHBI, YCI0BHUS

71 pacripoctpaHenus. [Teprog. CKopoCTb bubmioreka LIOK
pacrpoCcTpaHeHHs U JjIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[ToniepeyHble ¥ MPOJOJIbHBIE BOTHbI

0 3ByK. CKOpPOCTb 3ByKa. ' pOMKOCTb 3BYKa. bubmuoreka IIOK
BricoTa ToHa. Tem0p 3ByKa https://m.edsoo.ru/ff0cccOc

73 OneKTpOMarHyWTHbIe BOIHBI, UX CBOMCTBA U Bbubmoteka LIOK

ckopocTs. IlIkana 3/1eKTpOMarHuTHBIX BOJIH

https://m.edsoo.ru/ffOccfeQ




HpI/IHL[I/IHBI PagruOCBsA3HU U TeJIeBUEHNS.

24 PasButue cpencts cBsizu. Pagrosnokaiys
bubmioreka LIOK
25 KoHTtpospHast pabota «Kosiebanust 1 BOTHBI» hitps:/m.edsoo.ru/ 06
[TpsimonMHeiHOe pacrpoCTpaHeHre CBeTa B
26 O;HOPO/:LHOI‘/'I cpe/:fs)a. TOpqquEbIﬁ HWCTOYHUK Bubmorexa LIOK
https://m.edsoo.ru/ff0cd350
cseta. Jlyu cBera
OtpakeHue cBeTa. 3aKOHbI OTPaKeHUsI
27 CBEI”)Fa. [TocTpoenue H306pa>1<ei1/n71 B IVIOCKOM Bubmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epkKare
[Ipenomnenvie cseta. [loHOe BHyTpeHHee
28 OT[;)a)KEHI/Ie. [IpenensHbIN yrosu n}(;nrl)qoro Bubnworexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTpa)keHHUs
79 JlaboparopHasi pabota «V3mepeHue bubmioreka LIOK
TI0Ka3aTesIsi TIPeJIOM/IEHUsT CTeK/Ia» https://m.edsoo.ru/ff0cd67a
JIun3bl. [TocTpoeHue 1306pa’keHUi B JIMH3e.
30 dopmyna TOH[I)<Oﬁ JIUH3BL. E’BenuquHe Bubamorexa LIOK
[ https://m.edsoo.ru/ffOcddle
31 JIabopatopHasi pabota «VcciemoBaHue
CBOMCTB M300pa>KeHUI B JIMH3aX»
Hucnepcusi ceeta. C/I0XKHBIN cocTaB 6e1oro
32 ceeTa. LIget. JTabopaTropHas paboTa
«HabsropeHre fyucnepcun cBeTa»
33 WNurepdepenius cBeta. [Iudpakiiys cBeTa. bubmoreka LIOK
NudpakioHHas peléTka https://m.edsoo.ru/ff0ced22
4 IToniepeyHOCTH CBETOBBIX BOJIH. bubmoreka LIOK
[MTonsipusaius cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckuie MpUOOPHI M YCTPONCTBA U
yCJioBUsI X 6e301acHOTO NPUMeHeHUst
36 ['paHuLIbI TPUMEHUMOCTH K/IaCCUYeCcKoM bubmioreka LIOK

MexaHUKU. [locTynartel crieliuaabHOM TeOpUr

https://m.edsoo.ru/ff0cf862




OTHOCHUTEJIbHOCTHU

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.

Bbubmoteka LIOK

37 3aMe/jieHrie BpeMeHU U COKpalljeH!e [I/TUHbI https://m.edsoo.ru/ff0cfa42
OHeprusi ¥ UMIMYJIbC PeSITUBUCTCKON
38 I—IaCTl:/IL[bI. CBHBbyMaC(IZ)LI C SHeprueu u Bubworexa LIOK
https://m.edsoo.ru/ff0cfc68
HMMITyJ/IbCOM. DHeprusi MoKosi
39 KonTtponbHas pabora «OnTrka. OCHOBBI bubmoreka [IOK
Criel[MaabHOM TeOPUU OTHOCHUTETbHOCTU» https://m.edsoo.ru/ff0cf6f0
40 ®otoHbl. Popmyna [1naHka. JHeprus u bubmioreka LIOK
HUMITyJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpbITHE U UccieoBaHre (PoToaddekTa. bubmiorteka LIOK
Ompitel A. I'. CTosieToBa https://m.edsoo.ru/ffOcffc4
3akoHbI (poTo3((pekTa. YpaBHeHUe
42 SﬁHmTegI)Ha And;d)d)0T03¢£eKTa. «KpacHas Bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpaHuLa» gortosddexra
43 Hasnenue ceeta. OmbiTel I1. H. Jlebenesa. Bbubmioreka LIOK
XuMHueckoe JieliCTBUe CBeTa https://m.edsoo.ru/ff0d04a6
TexHUUECKHE YCTPOMCTBA U MPAKTUUYECKOe
44 TipuMeHeHure: (oTo37eMeHT, POTOAATUMK,
conHeuHast 6aTapesi, CBETOZMO
45 Perienue 3az1au 1o TeMe «371eMeHThI bubnuoreka LIOK
KBAHTOBOU OTITHKH» https://m.edsoo.ru/ff0d0302
Mopens atoma ToMcoHa. OnbIThI
46 Pe3§pcbop,11a I10 PacCessHUIO o-YaCTHL]. Bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnaHeTapHast Mo/ie/lb aTOMa
bubmuoreka IIOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
W3nyueHue U norJioijeHre JOTOHOB TIpU
48 nepgxo,qe aToma C ozjaoro yd[))OBHH 3Hegr1/n/1 Bubmorexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha Aipyroui. Busibl crieKTpoB
49 BosiHOBBIE cBoMCTBa yacTull. BonHs e bubmoreka IIOK




bpoiins. KoprycKynsipHO-BO/THOBOM
AyanusM. CIIOHTaHHOE U BBIHY K eHHOe
U3/1yuyeHue

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaZIMOaKTUBHOCTUA. OTIBITHI
Pe3sepdop/ia 1o orpe/je/ieHU0 COCTaBa
PaIMOAKTUBHOTO U3/TyUeHHSsT

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

51

CroiictBa anba-, 6eTa-, raMma-U3TydeHusl.
BrvsiHve paZii0akKTUBHOCTH Ha JKUBbIe
OpraHU3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA. 30TOIBI.
Annbda-pacrniazi. /1eKTPOHHBIN U
TO3UTPOHHBIN OeTa-pacrnag. ['amma-
U3/TyueHre

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

53

OHeprus CBsA3U HYKJIOHOB B szipe. AnepHble
peakiuu. SnepHblii peakTop. [IpobaeMsl,
[IepCIeKTUBBI, 3KOJIOTUYeCKHe aClleKThbl
s1IePHOU SHEepPreTUKH

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

54

JJieMeHTapHbIe YacTULbl. OTKpbITHE
no3uTpoHa. MeTozpl HAOMOIeHNs U
pervcTpalyy 31eMeHTapHbIX YacTHLl.
Kpyrnbiii cton «@yHaameHTaIbHbIe
B3auMoZieNcTBUsA. EAMHCTBO usnueckoi
KapTUHBI MHUPa»

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

55

Bup 38é31H0r0 Heba. Co3Be3aus, ipKue
3BE3/1bl, [IJITaHETHI, UX BUJUMOE [IBUXKEHHE.
ConHeyHast cucreMa

56

Connije. ComHeuHasi akTUBHOCTh. VICTOUHUK
sHeprum CoJiHLIA U 3BE3]

57

3B&3/1bI, UX OCHOBHbBIE XapaKTePUCTHKH.
3BE3/1bI TIaBHOM OC/I€/[0BaTeTbHOCTH.
BHyTpeHHee cTpoeHuUe 3Bé37. CoBpeMeHHbIe
TIpe/iCTaB/IeHUs] O IPOUCXOXKAEHUU U




sposroru CoJHI[A U 3BE3]

58

Mneunsiii [Tyts — Hamia ["anaktyka.
[Tonoxxenue u aBwkenue CosHLa B
I"anaktuke. ['asakTky. YEpHBIE AbIPHI B
si/ipax raaakTUK

59

BcenenHas. Pazberanue ranaktuk. Teopust
bonpiioro B3peiBa. Pe/lMKTOBOE U3/TyueHue.
MertaranakTuka

60

HepeliieHHbIe TIPOO/IEMBI ACTPOHOMUU

61

KoHTtponbHas paboTta «J1eMeHTbI
aCTPOHOMHH U aCTPO(PU3UKN»

62

O6o0arotuil ypok. Ponb pusvku u
aCTPOHOMHH B SKOHOMHUYECKOH,
TEeXHOJIOTUUeCKOH, COL[MaTbHOM U 3TUUeCKOMH
cthepax fedaTeTbHOCTH YesioBeKa

63

O6o01atorui ypok. Ponb 1 MecTo Gpusmku
Y aCTPOHOMHY B COBPEMEHHOU Hay4YHOU
KapTHUHe MHpa

64

O06o01arotuil ypok. Ponb usnueckoi
Teopur B (hOPMUPOBAHUH TIPE/CTAB/IEHHH O
Gbu3rUeCcKoi KapTHHe MUpa

65

O6o6maromuii ypok. Mecto ¢u3nueckoit
KapTHHBI MUpa B 00IL[eM psily COBPEMEHHBIX
eCTeCTBeHHO-HAyUHbIX TPe/[CTaBIeHUH 0

npupozie

66

Pe3epBHbIi ypOK. MarHuTHoe moJie.
OeKTpOMarHUTHasE UHAYKLIWS

67

Pe3epBHbIii ypok. OnTrka. OCHOBBI
CrieljaabHOM TeOpUH OTHOCUTETbHOCTH

68

Pe3epHbiii ypok. KBaHToBasi hu3uvka.
OneMeHTbl aCTPOHOMMHU U acTpO(H3UKU

Bbubmoteka LIOK
https://m.edsoo.ru/ff0d1784




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




YUYEBHO-METOJUYECKOE OBECIIEYEHUWUE OBPA30OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /IS YYHEHUKA

* ®u3uka, 10 knacc/ Mskuies I'.51., Byxosues B.b., Corckuii H.H. nog pegakiueii [TapdentreBoit H.A.,
AxuonepHoe o61jecTBo «M3maTenscTBo «IIpocBereHue»
» ®usuka, 11 knacc/ Mskuiues I'.J1., Byxosues b.b., Uapyrun B.M. nog, pepakuueii IlapdentseBoit H.A.,

AxuonepHoe o611ecTBo «M3maTenscTBo «IIpocBereHre»

METOJUYECKUWUE MATEPUAJIBI /151 YUUTEJIA
YMKT'. A. MskuiueBa, M.A. [TetpoBoii. ®u3uka (10-11)

Uctounuk: https://rosuchebnik.ru/kompleks/umk-liniya-umk-peryshkina-fizika-10-11-b/

ONPPOBBIE OBPABOBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHET

Wctounuk: https://myschool.edu.ru/
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